Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/electricalreview71lond 


<l  Janimrv  10,  lillH.  / 


THE 


ELECTRICAL  REVIEW 


Vol.  LXXI. 
july  5-  december  27,  1912 


LONDON :. 
H.    ALABASTER,    GATEHOUSE    &    CO. 

4,  LUDGATE  HILL,  E.C. 


Index  Supplement  to  the  Electrical  Review, 
January  10, 1913. 


£  o  u  t>  o  >t  : 

Published  by  the  Proprietors, 

AT   4,    LUDGATE  HiLL,    E.G. 


Jam  Ai!Y  10,  191:;.] 


THE     ELECTKICAL    REVIEW— INDEX. 


INDEX. 


Ltfl/  of  nuh-headingn .— Aitiiors,  CiTY  Notes,  Contracts  Closed  anp  Open,  Corbsspomdbhce,  Leoal,  Liobtino  amo  Power  Noted,  New  CoMrANH 

Nkw  Electrical  DtvicKa,  Fittindh  and  Plawt,  Obitcaby,  Otficial  Returmb,  PARLUMWJTARy,  Prockedinos  ok  Sociktieb  amd  Institutions, 

Prospectuses,  Railway  Notes,  Kuviewb,  Teleorapb  Notes,  Telephone   Notes,  Tramway  Notes. 


AMTTI.K  learninK,"  Klectiic  bath 
fatality.  774 
Abandonment  of  a  contract,  b^l 

of  a  tramway,  The,  807 
Abroad,  On  goin^.  601 
Accident,  "Hi 

„         Electric  fan.  118 


Tr 


Acoidenl^ 


near,  (191 


1  tiltisi; 
1  \.i 


.  Tran 

.  (12 


,701 


in  I'JU,  I'llfctricnl.  1,  10,7:1 
Street,  C.IW,  86(5 
„         Thoir  bearing  upon  the  indi- 
vidual electric  drive,  Belt, 
by  W.  O.  Horsnaill,  it83 
Accounts,  Uailway  companies'.  283 
Acoumulator,  A  new.  80 
Accumulators,  Negative  plates  of,  G98 
„  Steam   reKenerative,  bv 

D.  B.  Monson,  3Cy 
Advertising  Exhibition,  The,  1)90 
Aerials,  Horizontal.  921 
Aeroplanes,     Eleotrically  •  illuminated, 

427 
Agents,    The     employment    of     com- 


mls; 


.  6'Jl 


AKi'ioultural  applications  of  electricity, 
by  Wm.  Manktelow,  552 
*  Air  resistiiuc-e  to  fainw  in  tube  tunnels, 
by  J.  V.  Davies,  115 
Alternating-cUrrent  trolley  'buses,  6C5 
load  tests.  A  new  macliine 
for,  by  B.  I*.  Haigb,  531 
Aluminium    alloys,  Exposure    tests  of 
light,  by  E.  Wilson,  451 
,,  anode  fihns.  Properties  of, 

by  G.  E.  Bausto,  16G 
„  overhead  oonductoi's,  117 

price  advance,  7H,  830 
,.  prices  in  1913,  296 

„  Bnnie  notes  on,  768 

„  wire    in     electromagnets, 

The  use  of,  498 
America,  Electric  farm  exhibit  in,  301 
„  Electrical  motor  vehicles  in, 

684 
,,         Exports    of    electrical    goods 

from,  71 
„         going  to  lead  in  the  electrical 
propulsion  of  ships?   Is, 
ti04 
American   lighting  practice,  Some   in- 
consistencies in,  284 
,,         street     lighting      standards, 
Further    notes    on    the 
design  and  efficiency  of, 
by  Li.  Crouch,  84 
Anchor  Hospital   and   Distress   Fund, 

The,  58ti 
Angles  in  transmission  lines.   Laying- 
out,  811 
Antiquation,  Provision  against,  16*3 
Apparatus,  The  use  of  mica  in  the  in- 
sulation of  electrical,  by  A.  P.  M 
Fleming  and  R.  Johnson,  444,  514 
Appoiutmenta  vacant,  SI,  62,  102,   U5, 
181,  218,  306,  314,  386,  428.  465.  544, 
686,  6-i7.  667,  711,  753,  798,  840,  819, 
1004, 1046 
Apprentices   and    electrical    pursuits. 

Indentured,  218 
Arbitration  clause.  The  effect  of  recent 
decisions  upon  the,   by 
W.  V.  Ball,  938 
Proceedings  in  an,  114 
Arcs,    The    ignition    of    coal-gas    and 
methane  by  momentary  electric 
by  Wm.  Thornton,  607 
Argentma,  338 

Argentine.    Industries    and    industrial 
conditions  in  the,   by  Alfred  H. 
Gibbings,  971,  1013,  1054 
Art  of  obtaining  tenders,  The,  261 
Artificial  graphite  and  electrolytic  pro- 
cesses, by  P.  H.  Davies.  293 
Association   of    Consulting    Engineei's, 

The.  251 
Australia,  Electrical  trade  competition 
in,  528 
„         The  present  position  of  elec- 
tricity      supply       under- 
takings in  Victoria,  555 
Australian  factories,  263 

„  labour  conditions,  164 

„  taritts,  551 

„  trade,  82,  217,  241,  26>,  858 

,,  tramway     companies      and 

their  employes,  82,  i59, 
568 
Austria,  380 

„        Electricity  works  in,  962 


H  TilOKR — 

Adamson,  Daniel,  on  Wire  ropes  for 
lilting  appliances,  351 

Adkins,  Walter  J.,  on  Pure  titanium, 
692 

Allingham,  G.  C.on  BcientiHc  shop 
management,  818 

Allmand,  Dr.  A.  J.,  on  The  Billiter 
alkaline-chlorine  cells,  977 

'■  A.M.I.E.E.."  on  The  Onieial 
Balance  :  a  tale  of  a  test,  826 

Austin,  E.  P..  on  A  few  remarks  on 
cookers,  594 :  on  Notes  on  a  fac- 
tory installa'ion,  735 

Ball,  \V.  Valentine,  on  The  effect  of 
recent  decisions  upon  the  arbi- 
tration clause,  938 

Bausto,  G.  E.,  on  Properties  of 
aluminium  anode  films,  156 

Booth,  W.  H.,on  Coal  purchase  by 
caloriHo  capacity,  !'0tt ;  on  Open- 
ings for  foreign  trade,  36H 

Broadbent,  Frank,  on  Co  partnership 
oc  trade  unionism— which  '}  078 

Bullen,  A.  T,,  on  8ub-Btation  working. 
877 

"Calculus."  on  Central  stations,  894 

Charaen,  W.  A.:  Inaugural  Address, 
Western  Local  Section,  I.E.E., 
851 

Cliorltrn,  A.  E.  L.,  on  A  new  type  of 
large  cas  engine,  596 

Clayton,  B.  C,  A.  E.  Power  and  E. 
Wilson,  on  The  importance  of 
previous  magnetic  history  to  the 
engineer.  487 

Clerk  Dugald,  on  Notes  on  the  gas 
turbine,  446 

Coker,  E.  G.,  on  The  determination 
of  the  Btreoses  in  springs,  529 

Cooke,  C.  J.  B.,  on  Mechanical  hand- 
ling of  coal  for  British  loco- 
motives, 892 

Creedy,  F.,  on  The  turbo-converter,  a 
high-speed  direct  current  gene- 
rating unit,  765,  850 

Crouch,  L.,  on  Further  notes  on  the 
design  and  efficiency  of  Ameiicon 
street  lighting  standards,  81 

Davies,  P.  H.,  on  ArtiHoiai  praphite 
and  electrolytic    processes. 
2?3 
„      J.   v.,  on  Air  resistance   to 
trains  in  tube  tunnels,  115 

Day,  Arthur  A.:  Inaugural  address, 
Manchester  Local  Section,  I.E.E., 
764 

Dow,  J.  S.,  and  V.  H.  Mackinney,  en 
Recent  advances  in  the  measure- 
ment oMight  and  illumination,  JC8 

Duddell,  William:  Piesidential  Ad- 
dress,  I.E.E.,  849,  889 

Dugdin,  Eliza  J.,  on  Some  impressions 
of  the  Boston  electrical  show,  8  5 

Eccles,  W.  H.,  and  A.  J.  Makower  on 
The  production  of  electrical  oscil- 
lations by  spark-gaps  immersed  in 
running  liquids,  409 

"Englishman  in  America,  An,"  on 
Some  inconsistencies  of  Ameiic.  n 
lighting  practice,  284 

Fleming,  A.  P.  M.,  and  R.  Johnson, 
on  The  use  of  mica  in  the 
insulation  of  electrical 
apparatus,  4t4,  614 
„  J-  A.,  on  The  scientific 
theory  and  outstanding 
problems  of  wireless  tele- 
graphy, 404,  484 

C.ibbings,  Alfred  H.,  on  Industrifs 
and  industiial  conditions  in  the 
Argentine,  971,  lOl^^.  1054 

Goodman,  Prof.,  on  Roller  and  ball 
bearings,  978 

Gradenwitz,  Dr.  Alfred,  on  Belgian 
high-tension  testing  laboratories, 
245;  on  Frogs'  muscles  as  wire- 
less detectors,  820 

Green,  V.  D.,  on  More  notes  on  elec- 
tric welding,  805,  847,  888 

Haigh,    Bernard     P,,     on     A     new 
machine  for  alternating  load 
tests,  531 
.,  B.  P.,  and  J.  8.  Nicholson, 

on  A  single-phase  motor  with 
pole-changing  windings,  1028 
Hele  Shaw,  Dr.  H.  S.,  on  Sources  of 

energy  available  for  power,  647 
Hill,  J.  G.,  on  The  loading  of  sub- 
marine telephone  cables,  892,  931, 
973 


AtTIIORS— r(»n(irii(f(f. 

Hilpert,  Dr.  S.,andDr.  W.  Matbesius. 
on  The   magnetic    properties   of 
manganese  and  nickel  steels,  597 
Hodgson,  B.,,and  D.  H.  Tuck,  on  Tbe 
new    wireless    telegraph 
station      at    Fort    Myer, 
Virginia,  1003 
„         Edward  S.,  on    The  flee- 
trical  work  at  the  Physik- 
alisch-Tecbntsche  ReicL* 
sanstalt  during  1911.  878 
Honian,  F.  T.,  on  Compensating  volt- 
meters, 564 
Hook,  R.  Myles,  on  Correct  time,  721 
Horsnaill,  W.O.,  on   Belt  accidents: 
their  bearing  upon  the  individual 
electric  drive,  983 
Humphrey,  H.  A.,  on  The  generation 
and  distribution  of  producer-gas 
in  South  Staffordshire,  986 
Inghtm,  Edward,  qn  Boiler  settings, 

277 
Johnson,  George,  on     Profit-sharing 
and  labour  co-partnership, 

R.,  and  A.  P.  M.  Fleming, 
on  The  use  of  mica  in  the 
insulation  of  electrical 
apparatus,  444,  614 

Jordan,  F.  W.,  on  An  improved  Joule 
radiometer,  814 

"Juggins,"  on  "Wanted,  an  assist- 
ant— ,"  the  story  of  a  farce,  206; 
on  "To  the  trade,"  317 

Kempton,  P.  H.  S.,  on  The  Measure- 
ment of  magnetic  tlelds.  944 

Kennelly,  A.  E.,  and  G.  W.  Pierce, 
on  The  impedance  of  telephone 
receivers  as  affected  by  the 
motion  of  their  diaphragme,  409 

Lander,  C.  H..  and  Prof.  J.  E. 
Petavel,  on  The  transmission  of 
heat,  530 

Mackinney,  V.  H.,  and  J.  8.  Dow,  on 
Reo^nt  advances  in  tbe  measure- 
ment of  light  and  illumination,  168 

M'Whirter,  Wm. :  Inaugural  address, 
Scottish  Section,  l.E  E.,  892 

Makower,  A.  J.,  on  High-freqneney 
discharges  in  high-ten- 
sion transformers,  fI8 
A.  J.,  and  W.  H.  Ecclep, 
on  The  production  of 
electrical  oscillations 
byspark-gaps  immersed 
in  running  liquids,  409 

Manktelow,  W.,  on  Notes  on  impreg- 
nation of  wooden  poles,  335;  on 
Agricultural  applications  of  elec- 
tricity, 552 

Mathesius.  Dr.  W. ,  and  Dr.  S.  Hilpert. 
on  The  magnetic  properties  of 
manganese  and  nickel  steels,  597 

Mavor,  Henry  A.,  on  Marine  pro- 
pulsion by  electric  transmission! 
448 

Maycock,  W.  Perren,  on  Tumbler- 
switch  controls  for  heating  and 
cooking  appliances,  196 

Morison,  D.  B.,  on  Steam  regenerative 
accumulators,  369 

Mountain.  W.  C. :  Inaugural  Address, 
Newcastle  Section.  I.E.E.,723 

Munro,  Donald  S.,  on  Combined 
switch  and  plug  connectors,  7 

Nathusius,  Hans,  on  Electric  furnaces 
and  their  application  in  the  manu- 
facture of  steel.  47 

Neale.  R.  E.,  on  Magnetite  arc  pro- 
jectors for  electric  vehicles,  ^54 

Newlands,  A.,  on  The  water-power 
possibilities  of  the  Highlands,  530 

Nicholson.  J.  S.,  and  B.  P.  Haigb,  on 
A  single-phase  motor  with  pole- 
cbangirg  windings,  1028 

Ogley,  Daniel  H.,  on  Characteristics 
of  metal  filaments,  471 

Parks,  John  R.,  on  The  Parks  electro- 
cyanide  process,  253 

Pearce,  8.  L.,  on  The  limitation  of 
rate  relief  from  trading  profits.  t> 

Peck,  J.  S.,  on  Earthed  r.  unearthed 
neutrals  on  alternating-current 
systems,  935,  976 

Pegg,  H.  v.,  on  Tbe  commercial 
utilisation  of  peat  for  power  pur- 


posi 


,252 


Petavel,  Prof.  J.  E.,  and  C.  H. 
Lauder,  on  The  transmission  of 
heat,  680 


AVTHOKS-  continued. 

Pierce,  Q.  W.,  and  A.  E.  Kennelly,  on 
The  impedance  of  telephone 
receivers  aa  atTeotcd  by  tbe  motion 
of  their  diaphragms,  409 

Powell,  S.  M.,  on  Practical  notes  on 
meter  errors,  329 

Power.  A.  E.,  E.  Wilson  and  B.  C. 
Clayton,  on  The  importance  of 
previous  magrnetic  history  to  the 
engineer,  487 

Preece,  Sir  Wm.  H.,  on  "  Manv  Happy 
Keturn8,"775 

Puppe,  J.,  on  Rolling  mill  practice  in 
the  United  States,  695 

Rayner,  E.  H.,  on  The  shape  of  scales 
required  for  reflecting  instru- 
ments with  concave  mirrors,  116 

"Recorder,"  on  Mains  department 
records,  154 

"Resident,"  on  Cost  and  conditions 
of  living  in  South  Africa,  689 

Rogers.  Walter  E.,  on  Hints  on  deve- 
loping a  motor  load,  76 

Rugan,  Prof.  H.  T.,on  Cast  iron  pipes 
and  superheated  steam,  598 

Schofield.  H.  D. :  Inaugural  Address, 
Yorkshire  Local  Section,  I.E.E., 
766 

Schonteil,  T.,  on  Overhead  trans- 
mission systems,  986 

Shaw,  C.  M.,  on  Organisation  in  elec- 
trical undertakings,  5 

Smith,  Prof.  C.  A.  M..  on  The  Uni- 
versity of  Hong  Kong,  732 

Stansfleld,  Jos.  J.  H.,  on  National 
Insurance  Act.  1911,  275,  658.  738 

Taunton,  H.  R.,  on  House  lighting  by 
storage  batteries,  292;  on  Cable 
discounts,  823 

Taylor,  A.  M. :  Inaugural  Address, 
Birmingham  Lccal  Section, 
I.E.E.,  813 

Tbomson,  Prof.  Silvanus,  on  Tbe 
International  Electro  -  technical 
Commission,  1029 

Thornton,  Wm.,  on  The  ignition  of 
coal-gas  and  methane  by  momen- 
tary electric  arcs,  607 
-  Toone,  Cecil,  on  No'es  on  instrument 
transformers,  857 

"Traveller,  A,"  on  Buying  depart- 
ments, 558 

Tuck,  Davis  H.,  on  Elimination  of 
colour  difference  in  the 
photometry  of  incandescent 
lamps  by  means  of  multi- 
voltage  standards,  809 
„  Davis  H.,  and  M.  B.Hodgson, 
on  The  new  wireless  tele- 
graph station  at  Fort  Myer, 
Virginia,  1002 

Vaux,  Albert,  on  Electric  cooking,  368 

Walker,  Sydney  F.,  on  A  plea  for  the 
use  of  high-tension  constant  con- 
tinuous currents  in  mines,  1025 
-Wall,  T.  F.,  on  The  hysteresis  loss 
in  iron  due  to  a  combined  puha- 
ting  and  rotating  magnetic  field, 
639 

Watson,  S.  J.,  on  Pressure  regula- 
tors, 6 

Webb,  Chas.  J.,  on  The  electrical 
exhibits  at  the  Olympia  Motor-car 
Exhibition,  822,  860 

Wheat,  H.  C,  and  F.  W.  Willcox,  on 
Modern  methods  of  indirect  light- 
ing, 1030 

Whipple,  Robert  S.,  on  The  F^ry 
bomb  calorimeter,  J84 

Wil'cos,  F.  W.,  and  H.  C.  Wheat,  on 
Modern  methods  of  indirect  light- 
ing, 1030 

Williame,  Ernest  T.,  on  China  Mid 
British  engineering,  737 

Wilson,  Ernest,  on  Esiioaure  tests  of 
light  aluminium  alloys,  451 
Ernest,  B.    C.    Clayton    and 
A.  E.  Power,  on  The  impon- 
ance  of  previous  magnetic 
history  to  the  engineer,  487 
Wright,  Harold  C,  on  Co-operative 
coal    purchasing,    327 ;    on    Me- 
chanical stokers  and  their  effect 
on  the  coal  market,  1C68 
Wykes,  W.,  on  Car-mileage:  a  sug- 
gested alteration  in  the  method 
of  calculation,  195 
"X.  Y.  Z.,'*  on  Some  notes  on  can- 
vassers and  canvassing  methods, 
897 


THE    ELECTRICAL    EEVIEW— INDEX. 


[Jakiaky  10,  191 ; 


Axle,  A  broken  car,  167 


BAHIA  BLANCA,  Electrical  exhibi- 
tion in,  499 
Bailiffs    in    a    Corporation    tramways 

office,  11)8 
Balance,  The  offloial :  a  tale  of  a  test, 

by  "A.M.I.K.E.,"S26 
Ball    bearings.    Roller   and,   by   Prof. 
Goodman,  978 
„    1913,  The    Electrical    Engineers', 

Bank  report.  The  Zurich  Electrical, 385 
Bankruptcy  proceedings,  14,  66,  93,  131, 
171,  211,  256,  295,  839,  381,  416,  468, 
492,  637,  67i',  616,  656,  669,  741,  783, 
832,  871,  909,  954,  990,  1037 
Banks,  Industrial,  608 
Bath  fatality.  Electric,  774 
Batteries,  House  lighting  by  storage,  by 

H.  R.  Taunton,  29J 
Battery  car.  An  interesting  storage,  279 

„       cars  in  Germany,  90 
B.E  A.M.A.,  The,  923 
Bearings,    Roller    and   ball,    by    Prof, 

Goodman,  978 
Belfast  disturbances,  179 
Belgian    high-tension    testing    labora- 
tories, by  Dr.  Alfred  Gradcnwitz, 
216 
Bclgiuui,  Litigation  in,  101 
Belgo-German  enterprise  in  Russia,  859 
Belt  accidents:  their  bearing  upon  the 
individual  electric  drive,  by  W,  0. 
Horsnaill,  983 
Benevolent    Institution:    a    dramatic 
performance.  Electrical 
Trades,  666 
„  Institution,     Electriral 

Trades,  89,  62,  704,  923 
Berlin  railway  proposals,  243 
Bills  of  the  past  session,  Private,  316 
Birmingham  exhibition,  A,  763 
Bi.iler  settings,  by  Edward  Ingham,  277 
Boilers,  Oil  fuel  for  steam,  236 
Bomb  calorimeter.  The  Fery,  by  B.  8. 

Whipple,  484 
Bonus,  The  Marylebone,  143 
Booster  rotaries.  Vertical  synchronous 

439 
Boston  electric  show.  Some  impressions 

of  the,  by  Eliza  J.  Dugdiil,  856 
Bracket  construction   for  high-tension 

lines,  A  light,  692 
Bradford,  Electricity    supply    develc-p- 
mentsat,  619,  661 
strike.  The,  796,  878,  923 
Brake  gears.  Mechanical  troubles  with 

tramcar,  273 
Brakes,  Electric,  200 
Bray,  Compressed-air  explosion  at,  68, 

100,  181,  201,  208,  282 
Breakdowns  and  legal  liability,  463 
Breakers  and  stamps.  Driving,  879 
Brick  mould  drying.  Electric,  120 
British  Association  meetings,  1913  and 
1914,  962 
,,       Association,  The  Dundee  meet- 
ing of  the,  145,  364,  3-6,  4C0, 
442,  446, 482 
„       engineering,  China  and,  by  E.  T. 
Williams,  737,  796 
Engineers'  Association,  The,  697 
„       enterprise  in  Luxemberg,  180 
„       manufacturer,    China    calls    to 
the,  729 
Broader    view.    The,      Mr.    Duddell's 
Presidential     Address      to     the 
I.E.E.,  817 
Broken  car  axle.  A,  167 
Bro^uett-Lindley  four-cylinder  vertical 

gas  engine,  118 
Buenos  Ayres,  A  new  scheme  for,  172 
„        Ayres,  A  nice  complication  at, 

731 
„        Ayres,  Competition  in,  483,  982 
Bulgaria,  British  trade  with,  118 
Bulk  supply  in  Durban,  7 
'Bus  and  the  road,  The :   a  Hackney 

report,  678 
'Buses,  Alternating-current  trolley,  665 
Business-getting  in  the  States,  943 
Buying  departments,  by  "  A  Traveller," 
663 


CABLE,  A  peculiar  fracture  in  a  sub- 
marine, 111 
,,       discounts,  by  H,  R,  Taunton, 

S23,  886 
„       factory  for  Southampton,  884 
„       works  in  Finland,  6a6 
Cables,  The  loading  of  submarine  tele- 
phone, by  J.  8.  Hill,  892,  981,  973 
Calgary,  Plant  wanted  for,  263 
Call  for  common  sense.  A,  83 
Calorific  capacity.  Coal  purchase  by,  by 

W.  H,  Booth,  206 
Calorimeter,  The  Ptry  bomb,  by  R.  S. 

Whipple,  484 
Canada,  660,  910,  922,  981 
„       Kastern,  14 
„       Electrical  cookinR  and  heating 

in,  688 
,,        Electrical  work  in,  1027 
„        Manufacturing  in,  296 
„       Notes  from,  8,  79, 165, 16B,  244, 
827,  483,   623,  616,   776,    868, 
948,  1043 
Trade  statistics  of,  1058 
Canadian  duty  on  German  wire  lamps, 
831 
;.         farming,  287 
,,         lumber  camps.  In  the,  796 
„         manufactures,  338 
trade,  338 
Canvassers   and    canvassing    methods. 
Some  notes  on.  by  "X.  Y.  Z.," 
397 


Car,  An  interesting  storage  battery,  279 
„        mileage :  a  suggested  alteration 
in  the  method  of  calculation,  by 
W.  Wykes,  195 
Carbide  of  calcium,  667 
Care  of  cooling  towers,  The,  4B8 
Carlisle  notes.  Some,  815 
Carnegie  Hero  Fund,  370,  961 
Cascade    motors.    The    advantages    of 

three-phase,  285 
Cast-iron  pipes  and  superheated  steam, 

by  H.  F.  Rugan,  598 
Catalogues,  and  price  lists,  A  library 

scheme  for,  676 
Cement  making.  The  electrical  furnace 

for,  1069 
Census  of  production,  20 
Central  London  Railway  extension,  198 

,,       stations,  by  "  Calculus,"  894 
Centre  of  area,  263 
Chairmen  of  the  Local  Sections  of  the 

I.E.E.,  The,  750 
Characteristics  of  metal  filaments,  by 

D.  H.  Ogley,  471 
Charge  aeainst  a  councillor,  667 
Cheese,  Electric,  279 
Chile,  Trade  statistics  of,  438 
China  —  and    British    engineering,  by 
E.  T.  Williams.  737,  796 
„       calls  to  the    British    manufac- 
turer, 729 
What  is  coming  in,  901 
Christmas  "  caution,"  A,  1005 
Church,  Warwick,  Concealed  lighting 

at  St.  Mary's,  263 
"Circulation  means  value.  Where,"  769 
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Aberdeen  Suburban  Tramways  Co., 

809,  387 
Adcl.iide  Electric  Supply  Co.,  883, 926, 

905 
AUdays  and  Onioiis  Pneumatic  Engi- 
neering Co.,  1007 
Allgemeine    Electricitiits   Ges.,    716, 

842,  924 
Aluminium  Corporation,  26 
Amalgamation,  927 
Amazon  Telegraph  Co.,  756,  843 
American  General  Electric  Co.,  267 
„         Telephone    and  Telegr-aph 
Co.,  610 
Anglo-Americ^    Telegraph    Co.,  67, 
105, 108 
„    -Argentine  Tramways  Co.,  588 
„     -Portuguese  Telephone  Co.,  510 
Ascot    District    Gas    and    Electricity 

Co.,  346, 1008 
Associated  Fire  Alarms,  629 
Auckland  Electric  Tramways,  630,  670 
Austria,  1049 
Austrian    manufacturing  companies, 

148 
Automatic  Telephone  Manufacturing 

Co.,  24,  1008 
Babcock  &  Wilcox,  646 
Bahia   Tramway,  Light  and  Power 

Co.,  688 
Barbados   Electric   Supply   Corpora- 
tion, 767 
Belgium,  108,  316,  J80,  671,  756,  1008 
Blackpool  &  Fleetwood  Tramroad  Co., 
187,  347 
„  St.     Anne's    and     Lytham 

Tramways  Co.,  1011 
Bombay  Electric  Supply  and  Tram- 
ways Co.,  26 
Bournemouth  and  Poole  Electricity 

Supply  Co.,  65 
Brazilian  amalgamation,  1C8 

Light  and  Power  deal,  388 
.,         Traction,  Light  and  Power 
Co.,  690 
Brisbane  Electric  Tramways  Invest- 
ment Co.,  629 
Bristol  Tramways  and  Can-iage  Co., 

187 
British    Columbia   Electric    Railway 
Co.,  927,  963 
,,        Continental  Electricity  Co., 

847 
„         Electric  Traction  Co.,  964 
„         Electric  Transformer  Co.,  429 
„        Insulated  and  Helsby  Cables, 
467 
Bromley  (Kent)  Electric  Light  and 

Power  Co.,  468 
Brompton  and  Kensington  Electricity 

Co.,  227 
Brush    Electrical    Engineering    Co., 

104, 147 
Buenos   Ayree    City  and    Suburban 
Tramways  Co.,  769 
,,       Ayres  Port  and  City  Tram- 
ways Co.,  459,  607 
I,       Ayres  Tramways  Co,    (1904), 
766 
Bullers,  088 

Caergwrle  Electricity  Supply  Co.,  105 
Calcutta   Electric    Supply    Corpora- 
tion, 28, 183,  648,  672,  968, 
1049 
„       Tramways  Co.,  69} 
Calgary  Power  Co.,  268 
Callender's  Cable  and   Construction 

Co.,  690 
Canadian  General  Electric  Co.,  881 
Cape  Electric  Tramways,  629,  713 
,,     Town    Consolidated   Tramways 
and  Land  Co.,  24,66 
Capital  expansion  in  Germany,  467 

reduction,  924, 1060 
Castner-Kellner  Alkali  Co.,  800 
Central    London    Railway   Co.,    146, 

184,  226,  1007,  1049 
Charing  Cross,  West  End  and  City 

Electricity  Supply  Co.,  187 
Chatham  and  District  Light  Railways 

Co.,  108,  187 
Chelsea  Electricity  Supply  Co.,  182 
Chile  Telephone  Co.,  29,  103 
Chilean  Electric  Tramway  and  Light 
Co.,  28,  67 


City  Notes— continued. 
China  Light  and  Power  Co.,  967 
Churchill,  Charles,  &  Co.,  24 
City  and  f^outh  London  Railway  Co., 
64,  107,  149,  882,  1009 
„    Electric  Light  Co.,  Brisbane,  716 
,,    of  Buenos  Avres  Tramways  Co. 

(1904),  182 
„    of  London  Electric  Lighting  Co., 
149,  186 
Claud  Hamilton,  267 
Cleveland     and     Durham     Electric 

Power  Co.,  609 
Clontarf  and  Hill  of  Howth  Tramway 

Co.,  66,  466 
Clyde  'Valley  Electrical  Power   Co., 

671 
Companies  struck  off  the    Register, 

265,  646,  883 
Company  registrations  in  1912,  229 
Consolidated   Diesel    Engine   Manu- 
facturers, 103 
Electrical  Co.,  68 
Gas,  Electric  Light  and 
Power  Co.  cf  Balti- 
more, 840,  646,  801, 
964 
Cordoba  Light,  Power  and  Traction 

Co.,  926 
Costa  Rica  Electric  Light  and  Power 
Co.,  646 
„      Rica  Electric  Light  and  Trac- 
tion Co.,  10C8 
County  of  Durham  Electrical  Power 
Distribution  Co.,  42(1 
„      of    London    Electric    Supply 
Co.,  149 
Crompton  &  Co.,  105, 148 
CroBsley  Bros.,  S09 
Cuba  Submarine  Telegraph  Co.,  672, 

714,  756 
Dick,  Kerr  &  Co.,  688,  628 

„      R.  &J.,756 
Direct  Spanish  Telegraph  Co.,  468 
„      United  States  Cable  Co.,  27,  590 
„      West  India  Cable  Co.,  429, 1049 
Dorman,  Long  &  Co.,  799 
Dorsetshire,  967 
Douglas  Southern  Electric  Tramwavs 

Co.,  026 
Drake  &  Gorham,  689,  670 
Dublin  and  Lucan  Electric  Railway 
Co.,  229,  309,  347 
United  Tramways  Co.,  64,  149, 
182 
Dumbarton  Burgh  and  County  Tram- 
ways, 429 
Dundee,  Broughty  Ferry  and  District 

Tramways  Co.,  467,  646 
Durham  Collieries  Electric  PowerCo., 

61 
Eastern    ExtecHion,  Australasia   and 
China  Telegraph  Co.,  610, 
766,  801,964 
Telegraph  Co.,  23,  607,  756, 
800.  1010 
Edison  &  Swan  United  Electric  Light 

Co.,  713,  799 
Edmundson's     Electricity     Corpora- 
tion, 104,  183,  760 
Electric  Construction  Co.,  64.  146 

,,        Supply  Co.  of  Victoria,  267 
Electrical   and    General    Investment 
Co.,  924 
„  Securities  Trust,  1010 

„         Utilities  Corporation,  688 
Electrolytic  Alkali  Co.,  799 
Electro-metallurgy  in  Switzerland,  27 
Electromobile  Co.,  1010 
Falkirk  Electric  Construction  Co.,  567 
Fei-ranti,  629,  672,  714 
Folkestone  Electricity  Supply  Co.,  510 
France,  229,  267,  713,  766,  844,  926,  964, 

IOCS 
Eraser  &  Chalmers,  800 
French  carbon  works,  A.  887 
„       Edison  Co.,  24 
,,       Westinghouse  Co.,  187 
General  Electric  Co.,  66 
German  electrical  companies,  26,  467, 
609,  769 
„       South  American  Cable  Co., 
149 


Grassington  Electric  Supply  Co.,  760 
Great  Northern  and  City  Railway  Co., 

146,  183 
Hadfleld's  Steel  Foundry  Co.,  274 
Halifax  and  Bermudas  Cable  Co.,  429 
"Harper"  Electric  Piano  (1910)  Co,, 

2\l8 
Hart  Accumulator  Co.,  1048 
Helsby  Wireless  Telegraph  Co.,  546 
Henley's,  W,  T.,  Telegraph  'Works 

Co.,  809 
Hobart  Electric  Tramway  Co.,  1048 
Hong  Kong  Tramway  Co.,  756 
Homsby,  Richard,  &  Sons,  842,  927 
Hove  Electric  Lighting  Co.,  546 
Hurst,  Nelson  &  Co.,  802 
Imperial  Tramways  Co.,  926 
India-Rubber,  Gutta-Percha  and  Tele- 

grapli  Works  Co.,  924,  966,  1009 
Indian  Electric  Supply  and  Traction 

Co.,  104 
Indo-European  Telegraph  Co.,  627, 6'28 
Insurance  amalgamation,  148 
Isle  of  Thanet  Electric  Tramways  and 

Lighting  Co.,  924,  965 
Italy,  844 

Jandus  Arc  Lamp  and  Electric  Co.,  387 
Johnson  Secret  Wireless   Telegraph 

and  Telephone  Testing  Syndicate, 

1043 
Ealgoorlie  Electric  Power  and  Lightng 
Corporation,  545 
„         Electric  Tramways,  23,  66 
Kaministiquia  Power  Co.,  671 
Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  2'29 
Lanarkshire  Tramways  Co.,  67,  103. 

146, 183 


755 
Lima  Light,  Power  and   Tramways 

Co.,  388,  924 
Lisbon  Electric  Tramways  Co.,  547 
Liverpool  District  Lighting  Co.,  267 
„  Overhead  Railway  Co.,  14^, 

228,  308 
London  Electric  Railway  Co.,  186,  228 
„      Electrical  Trading  Co.,  924 
„       United  Tramways  Co.,  925 
Lyme  Regis  Electric  Light  and  Power 

Co.,  24 
Mackay  Companies,  316,  881 
Madras  Electric  Supply  Corporation, 
64 
Electric  Tramways  (1904),  516 
Malaga  Electricity  Co.,  888 
Manaos  Tramways  and  Light  Co.,  267, 

309 
Manila  Electric  Railroad  and  Light- 
ing Corporation,  429,  964 
Manx  Electric  Railway  Co.,  966,  1C08 
Marconi's    Wireless    Telegraph    Co., 

106 
Mather  &  Piatt,  228 
Melbourne  Electric  Supply  Co.,  965, 

1007,  1047 
Meldrum  Bros.,  925 
Mersey  Railway  Co.,  182,  187 
Metallic  Seamless  Tube  Co.,  072 
Metropolitan   District    Railway    Co., 
185,  226 
Electric    Supply    Co., 

188 
Electric  Tramways, 
149,  186,  228,  300,  647, 
924,  966 
Railway  Co.,  146,  148, 
185,  227,  1049 
Mexican  Light  and  Power  Co.,  23, 

645,  588 
Mexico  Tramwavs  Co.,  67,  688 
Monte  Video  Telephone  Co.,  629,  672, 

715 
Monterey  Railway,  Light  and  Power 

Co.,  28 
Montreal  Light,  Heat  and  Power  Co., 

104,  229,  671 
Nairobi  Electric  Power  and  Lighting 

Co.,  105 
National  Electric  Construction    Co., 
345 
„       Electric  Supply  Co.,  64 
Gas  Engine  Co.,  18J 
Telewriter  Co.,  712 
Newcastle     and     District      Electric 
Lighting  Co.,  188 
,,        -upon-Tyne  Electric  Supply 
Co.,  104 
New  General  Traction  Co.,  629,  769 
North  Berwick  and  District  Electric 

Light  and  Power  Co.,  964 
Northampton    Electric     Light     and 

Power  Co.,  309 
Norwegian  Electrolytic  Copper   Ex- 
traction Co.,  lOOj 
Norwich  Electric  Tramways  Co.,  758 
Official  announcements  ir  compani(  s, 

187,  926 
Oriental  Telephone  and  Electric  Co. 

628 
Ottawa  Electric  Co.,  671 
Oxford  Electric  Co.,  429 
Paignton  Electric  Light  Co.,  267,  309 
Paisley  District  Tramways  Co.,  267 
Para  Electric  Railways  and  Lighting 

Co.,  267 
Paris  lighting  companies,  187 

„      Popp  Co.,  926 
Parsons  Marine  Steam  Turbine  Co., 

629 
Perth  Electric  Tramways,  266,   308, 

713,  757,  844 
Porto  Rico  Railways  Co.,  229 
Power  Gas  Corporation,  924,  907 
Provincial  Cinematograph  Theatres, 
629  799 
„         Tramways  Co.,  800,  812 
Quebec   Railway,    Light,    Heat   and 

Power  Co.,  543 
Reason  Manfacturing  Co.,  66 
Rio  de  Janeiro  Tramway,  Light  and 

Power  Co.,  647 
River  Plate  Electricity  Co.,  924 
Russia,  610,  589,  766 
Russian  Schuckert  Co.,  466 
Euston,  Proctor  &  Co.,  926 
St.   James'    and  Pall  Mall    Electric 

Light  Co.,  105 
Sao   Paulo  Tramway,   Light  and 

Power  Co.,  688 
Scott,  Walter,  808 
Shawinigan  Water  and   Power  Co., 

23,  387,  467,  966 
Shropshire,  Staffordshire  and    Wor- 
cestershire  Electric  Power   Co., 
926 
Siemens  and  Schuckert  Companies, 

926 
Singapore  Electric  Tramways,  9Bi  114 
South  African  Lighting  Association, 
628 
,,       American    Light    and    Power 

Co.,  187 
„      MetropoUtan    Electric    Light 
and  Power  Co.,  266,  887,  480, 
648 
Spanish  Telephone  Co.,  65 
Standard-Waygood  (Australia),  23 
Stewarts  &  Lloyds,  387 
Stock  Exchange  notices,  24,  67,  105, 
149,   183,   229,   265,   309,    387,   430, 
467,  510,  647,  589,  714,  756,  800,  843, 
833,  927,  964,  1007, 1049 
Suffolk  Electricity  Supply  Co.,  688 
Sunderland  District  Electric    Tram. 

ways,  25,  647,  689 
Swiss  electrical  companies,  347 
Switzerland,  207 
Tata  Hydro-Electric  Co.,  1008 
Tramways  (M.E.T.)  Omnibus  Co.,  926 
Trowbridge  Electric  Supply  Co.,  23 
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River    I'lttto  Telephone  Co., 
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UxliridBc      and      District     Electric 

Hupply  fo.,C70 
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Vickers,  110 

Victoria  Kails  and  Trantvaal  Power 
Co.,  117,  2C4,  881 
--      W«ste     Heat     and    Ons    Electrical 
:  Qeneratinc  Stationti,  267 

West  African  TcleRrapb  Co..  760 

India    and   Panama    Telcsraph 

Co.,  672,  718,  766 
Kootenay  Power  and  Lifiht  Co., 
92.5 
Western  TclegraiU  Co.,  713,  76(1,  801, 

gnt 

Union  TelcRraph  Co..  766 
Westminster    Klcetrio    Supply    Cor- 
poration, 18!1 
White,  J.  O.,  &  Co.,  24,  1048 
Winnipeg  Electric  Railway  Co.,  466, 

U6( 
Yoikshire  Electric  Power  Co..  420,  SCO 
(West      Riding)      Electric 
Tramways  Co.,  1007 
"  /,"    Electric    Lamp    Manulacuring 
Co.,  387 


Claim,  EnRlish  engineers',  179 
Cleaners,  Notes  on  vacuum,  113 
Clocks,  Electric.  711 
Club  buildings,  New  Wehtinghouso,  498 

-  ,,  Manchester,  The  proposed  Engi- 

neers', 144 
Clyde  electricians  locked  out,  880,  093 
Coal  WU.  li.C.C,  028 
„    cutters  on  rails,  SI 
„     -cutting  nmchincry  in  1911,  Out- 
put of  minerals  and  the  use 
of,  895 
.,     Deterioration  of  stored,  619 
„    dust  explosions.  170 

for  locomotives.  Mechanical  hand- 
ling of,  by  C.  J.  B.  Cooke,  893 
.,     -fc'as  and  methane  hy  momentary 
electric  area.  The  ignition  of, 
bv  Wm.  Thornton,  >'07 
-gos  engine,  A  remarkable,  774,  810 
"    handling  plant  at  the  WIgan  elec- 
tricity works,  601 
market,    Mechanical    stokers  and 
their  eltect  on  the,  by  Harold 
C.  Wright,  1088 
„    Mines  Act  (1911),  The.  117 

market.   Mechanical  stokers  and 

their  effect  on  the,  by  Harold  C. 

Wright,  1058 

purchase  bv  caloritic  capacity,  by 

W.  H.Bootli.SOO 

„    purchasing.  Co-operative,  by  H.  C. 

Wright,  827 
„    Spontaneous  combustion  of,  122 
„     transport  niilway.An  elevated,  195 
Coalite,  43 

Cogging  mill,  Electricallvdriven,  7(3 
Colliery,  Tilmanstone,  '272 
Collisions  at  sea,  62 

Colonial  tariffs  on  electrical  good?. 
Foreign  and,  199,819,309,  440,  640, 
683,727,771,816,970,1019 
Cnlour  difference  in  the  photometry  of 
incandescent  lamps  by  means  of 
multi-voltage  standards,  Elimina- 
tion of,  by  Davis  H.  Tuck,  800 
Combined  switch  and  plug  connectors, 

by  D.  S.  Munro,  7 
Combustion  of  coal.  Spontaneous,  122 
Commercial  development  as  it  should 
be  done,  641 
„  development  of  electricity 

supply.    The,   619,   901, 
1014,  1C23 
„  electric  vehicle.  The  p'o- 

gress  of  the,  667 
Commission  agents,  The   employment 

of,  691 
Common  sense,  A  call  for,  63 

-  Communication  with  railway  trains,  12 
Company  and  consumer,  336,  391 
Compensating    voltmeters,    by    F.    T. 

Homan,  664 
Competition,  A  miners'  electric  lamp, 
819 
„         at  Buenos  Ayres,  932 
„  German  safety  lamp,  747 

„  in    Australia,     Electrical 

trade,  528 
in  Buenos  Ayres,  482 
Compulsory  purchase  of  tramways,  2E6 
Concrete,  Electrical  applications  of  re- 
inforced, '271 
Concreting  wooden  poles,  709 
Condensers  for  the  prevention  of  spark- 
ing at  contacts.  Electrolytic,  478 
Conductors,  Aluminium  overhead,  117 
„  Wood    casing    for    elec- 

trical, 748 
Corgi'ess  in  France,  An  International 

Electro-Culture,  506 
Conspiracy,  879 

Constant  continuous  cun-ents  in  mines, 
A  plea  for  the  use  of  high-tension, 
by  S.  F.  Walker,  1025 
Constantinople  troubles,  831 
Consular   notes,  210,  296,  338,  379,  415, 

491,  'fO,  739,  615,  831,  870,  909 
Consultants  v.  contractors,  777 
Consulting  engineers.  Morals  lor,  361 
„         Engineers,     The      Associa* 
tion  of,  251 


Consumer,  Conniany  and,  886,  891 
Continental  exhibitions.  Two,  442 
Contract,  Abandonment  of  a,  667 
„  grievances,  Indian,  283 

„  of  service,  Notice  to  termi- 

nate 8,622 
Contractors  and  mnniclpalities  -waslo- 
ful     controversy;      an 
appeal  to  both  fides,  '202 
Consultants  c,  777 
.,  hydroelectric     power 

scheme,  ICO 
Registration  of,  642,  701 
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Al.crclare,  16H,  497 
Aberdeen, 677 
Accringlon,  19,  577,  916 
Adelaide,  19,  178.  2f  3,  8?8 
.•Vdiiiiralty,  SKI,791 
Aldeishot,  877 
Argentina,  427,  600 
Arnfide,0';5 

Ashton-under-Lyne,  304,  341,  463,  1046 
Athorton,  263,  838.  916 
Australia,  19,  99,  178,  217,  20:1,  314,884, 
404,  497,  1^42,  677,  625,  660,  794,  838, 
877,  915,  997,  1046 
Austria,  642,  026 
Ayr,  497,  997 
Bacup,  884,  915 
Batking,  708 
Barnes,  6'20 

Barnslev,  178,  497,  097,  1016 
Barrow;  178,  268,  910 
Bath,  13?,  217,  703 
Battersea,  62,  877 
Bedford,  915 
Belfast,  10 

Belgium.  99,  178,  427,  P69 
Bermondsey,  19, 100,  404,  097 
BeMhill,  138,  178 
Bexlev,  463 
Birkenhead,  19,  626 
Birmingham,  747 
Blackburn,  61,  677 
Blackpool,  677,  877 
Bolton,408,  512,  916 
Bnotle,  '263,  577 

Bradlord,  00,  178,  427,  .".77,  660,  O.IO 
Bray,  19 

Bridlington,  178,916 
Brighton,  ei,  464,  642,  660,  88,  916,997 
Brisbane,  178,  263,  8iK 
Bristol,  10,  427 
British  Columbia,  463,  059 
Brussels,  796 
Buenos  Ayres,  1015 
Burnley,  384,  703 
Burslem,  497 
Bury  St.  Edmunds,  99 
Canada,  427,  703 
Canterbury,  01,  217,  4ii7,  959 
Carditt,  877,  V16 
Carnarvon, 178 
Chester-le-btreet,  19,  997 
Christchurch,  910 
Colchester.  6'26,  877,  959 
Coventrv,  19,  U8 
Crook,  304 

Croydon,  99, 178,  217,  464,  iV,  877 
Darlaston,  703 
Dartford,61,678,  060 
Derby,  178,  542 
Dewsbury,  178,  217,  838 
Doncastc'r,  747,  838,  910,  959 
Douglas,  997 
Dover,  877 
Dublin,217,  916,  997 
Dundalk,  133 
Dundee,  3&4,  427,  907 
Durham,  138 
Eastbourne,  19 
Eccles,  703 
Epsom,  660 
Erith,  19,  497 
Faversham,  660 
Peliistowe  and  Walton,  795 
Finchley,  542,  959,  1016 
Fleetwood,  99 
Folkestone,  217 
Port  William,  795 

France,  304,  396,  464,  407,  542,  626,  907 
Fulham,  407,  666 
Germany,  138,  578,  1045 
Glasgow,  263,  304,  844,  S86.  427,  407, 

060,  838,  960 
Gosport.  960 
Government  contracts,  99,  304,  464, 

666,  839,  997 
G.P.O.,  497,  64S,  f60 
Gravesend,  997 
Greenock,  138,  795 
Grimsby,  19 

Hackney,  62, 138,  178,  497 
Halifax,  217,  .385,  464.  64?,  678,  7C3 
Hammersmith,  100,  178,  678,  066 
Hanwell,  747 
Haslingden,  19 
Hereford,  263 
Hobart,  838 
Holborn,  100 
Holland,  100 
Horsham,  747 

Houghton-le-Spring,  464,  613,  747 
Huddersfleld,  100,  578 
Hull,  19,  178,  960,  1046 
India,  464,  704 
Ipswich,  626 
Islington,  678 
Italy,  61,  6'26,  703,  016 
Japsn,  19,61 

Johannesburg,  178,  217,  344,  060 
Keadby,  10 

Keighley,  427,  795,  838 
Kensington,  543 
Kingston-on  Thames,  178 
Launceston,  344 
Leeds,  427,  643 
Leek, 747 
Leytcn,  19 

Liverpool,  100,  217,  747 
Llandiindod  Wells  464 


CoNTIlAiTS  Cl.0SKn-^";i(inu"l. 
Llandudno,  19,  747 

London,  19,  63,  100,  138,  178,217,368, 
811,  427,  404,  407,   648,  678, 
6'20,  006,  703,  747,  796,  838, 
877,  010,  06O,  997 
County  Council,  19,  02,  100, 
US,  178,  2JP,  7f3,  747,796, 
888,877,016,800,9)7 
Lowestoft,  02B,  907 
Luton,  20,404 
Maidenhead,  217,  578,  747 
M,ii.|-i..iio,  217 
Mil    I  ,11.  404 

M  in.  Ii,    irr,  844,885,417,747,  1046 
MiiistirM,  141,796 
.M,ut:nl.|,  '20.305 
Marylel.one,548,  916 
.Mellinurnc,  363,  .577,  888,  916 
Mersey,  197,  997 
Morlcv,  317 
New  Zealand,  060,  918 
Newcastle  on-Tyne,  01.  427,  497,  678, 
026,  000,  795 
-undar  Lvnie,ai7 
Newport  (Mon.),  464,578 
Norbeck  (near  Flectwoodi,  877 
Norwich,  143,  877,  1046 
Nuneaton.  344,  838 
Paisley,  40),  705 
Perth,  99 

Peterborough,  895 
Plymouth,  20 
Portsmouth,  179,  217,  841 
Ramsboltom,  20,  838 
Rainsgate,  060 
Uathmines,701 

Rawtenstall,  344.  543,  020, 660,  877, 1046 
Reading,  704,  997 
Reigatc,  170,  805 
River  Plato,  100 

„     Wear  (;ommi8sion,  548 
Rochdale,  464 
Rosario,  464 

Rotherham,  805,  46J,  519,  626 
Rugby,  217,  64f>,  0'26 
St.  Helens,  960 
.,    I'ancras,  10 

Salford,  '20,  •26i',  303,  386,  543,  704,  838 
Scarborough,  305 
Shanghai,  704 
Sbel1leld.61,S03,960 
Shipley,  ,578 
Shiiistonnn-Slour,  960 
Rhoreditch,414,62C 
Shrewsbury,  704 
Simln,  747 

South  Africa,  703,  916,  1046 
„     America,  960 
„     Australia.  203 
Southampton,  20,  401,  6'0 
Soulhend-on-Sea,  314,  407,  660,  1015 
Southwark,  O-O 
Rtallord,  217,  747 
Stepney,  02 

Stockport,  61,  217,  427,  79",  960 
-  fltockton-on-Teef,  179 
Stoke  Newiogton,  ICO 

„     -on-Trent,  217,  747,  900 
Strelford.6'26,  960 

Sunderland,  100,  678,  626,  795,  838,  600 
Sutton  Coldlield,  143 
Swansea,  626,  900 
Swinton  and  Pendlebory,  100 
Sydney,  19,  99,  178,  263.  626,  888,  615 
Taunton.  666 
Tavistock.  6'20 
TorquBV,  678 
Tunbriugo  Wells,  217 
Victoria,  915 

Wallasey,  20,  427.  464,  467,  626 
Walsall,  61,  143,  -263,  464,  626,  900 
Walthamstow,  20,  877 
Warrington.  317.  464 
Watford.  217,  626,  795,  838,  905 
Weaving  shed  equipment,  179 
Wedncsbury,  179 
West  Brom«  ioh,  179,  497.  907 
.,     Ham,  62,  100,  217,  060 
.,     Hartlepool,  626,  7*5 
Wigan,  263 
Willesden,877 
Wimbledon,  217 
Winchester,  100 
Wilnev,  620 
Wolverhampton,  701 
Woolwich,  19.  178,960 
Worcester,  20,  626 
Worksop,  62,  10(1,  £05,  497,  704 
Worthing,  378^ 
Yarmouth,  0^6 
York,  20,  66B,  9C0 
Yoikshire.  626 


Contracts,  L.C.C.,  43 

Melbourne  railway  e'ect.i 

cation,  098 
New  Zealand,  623,  £33 


Contracts  (Open)— 

Aberaman,  804 

Aberdare,  18 

Aberdeen, 704 

Abertillery,  876 

.\ldershot,  541,  625,  876 

.\'geria,  18 

Ashton-under-Lyne,  18,463 

Atherton,99,  659,  1' 44 

Australia,  18,  61,  99,  137,  177,  262,  t04 
349,  381,  463,  4S-6,  542,  £77,  6.5,  659, 
746,  837,  915,  050,  996,  1045 

Austria,  18,  216,  304,  4'36,  496,  62=,  659, 
702,  794,  837,  876,. 915 

Ayr,  887 

Balderton  (Notts.),  837 

Barnslev,  61 

Barrow-in-Furness,  577,  625 

Barton-upon  Humber,  l£i7,  959 

Batley,  177 

Battersea,  625 

Beckenham,  876 

Bedwas,  216 


;oNTRAris  OlKN— ••onlinufj. 
Belfast,  959,  Si'JO,  1016 
Belgium.  99.  l;i7,  262,  :184, 496, 626,  C59, 

887,  9.59,  900,  1016 
Birkenhrad,  18 
Birmingham.  liC,  70-J,  716 
Blackburn,  137 
Blackpool,  876 
llohemia,  997 
Holton,SC4 
Hournemoiilh,  959 
Hradford,99,  263,  677 
Brazil,  b7d 
Hri.lgcnd,  18 
Bridlington,  9:) 
Brighton,  18,  381,  059 
Bristol,  61 
Brussels,  887,  916 
Bulgaria,  137,  843,  S8-I 
Bury,  .318 

Canada,  61.577,  703 
t:anary  Islands,  187,  216 
Carnarvon, 18 
China,  137 
Christchurch,  660 
Colchester,  9P> 
Costa  Rica,  177 
Crete,  400 
Dattlord,  794 
Diwsbury,876,  915 
Doncaster,  216 
Dover,  740 

Dublin.lS,  CI,  137,  626,  876 
Dundalk,  18 
Dundee,  420,  703,  016 
Dunfermline.  18 
Easibourne,  7C8,  837,697 
Eccles,  18, 177 
Edinburgh,  703,  f37 
Egypt,  703 
BnniBcortby,  18 
Feliistowe  and  Walton,  804 
France,  99,  262,  313,  496,  642,  703,  794 

876,  959,  097,  1016 
Fulham,  468,  015 
Gateshead,  177 
Germany,  90,  Xi,  642,  KO 
Gilllnghim,  542 
Glasgow,  843,  626 
Gravesend,  463.  887 
Great  Western  Railway,  490 
Greenock,  406,  703 
Grimsby,  884,  577 
Hackney,  46j),  831 
Haiti,  876 

Halifax,  18, 137,  463,  637 
Hammersmith,  436 
Harwich,  907 
Heliden  Bridge.  059 
H.M.  OSiee  of  Works,  18 
Huddersfleld,  625 
Hull,  09,  703,  7(6 

Hungary,  00,  310,  352,  801,  42b,  8;7 
Ilford,  1045 
Isle  of  Thanet,  463 
Islington,  18 

Italy,  61, 137.  703,  746, 1015 
Keighley,  6C0 
Knottiogley,  677 
Lambetb.916 
Leeds,  916,  384,  637,  'J95 
Leicester,  804 
Leigh  (Lanes.),  660 
Lewisham,  362 

El;'d'oT'Al37,177,2.6,262,30., 
426,  463.  512,  625,  660,  703, 
746,  837.  915 
County  Council,  09,  137,  177, 
216,  304,  54-2,  625,  660,  703, 
746 
Lossiemouth,  384 
Maidstone,  642 

Malay  States,  876  , 

Manchester,  IS,  216,  262,  384,  463,  "lOa, 

746,  915,  959,  097 
Mansfield,  643 
Melbourne,  262 
Mersey,  497 
Me>cbO)OHgh,426 
Middleton,  343 
Monkscaton,  703 
Morocco,  703 
Mossley,  635 
Neath,  660 
Newcastle-on-Tyne,  177,  *S6 

-under-Lyme,  18,  746 
Newport,  343,  364 

New  South  Wales,  18,  137,  177,  202, 
659,  746,  837 
Zealand,   10,  117,  262,  626,   703, 
746,  794 
Norway,  997 

Nottingham,  l'!7,  577, 1015 
Nuneaton,  19,  463 
Partick,  19 
Pembroke.  19,  876 
Port  of  London  Authority,  660 
Portsmouth.  99 
Portugal,  838 
Queensland,  915,  99S 
Ramsbottom,969  „ 

Rathmines  and  Pembroke,  304,  iJ4 
Rawtenstall,  660,  703 
Rimini  (Italy),  838 
Eio  de  Janeiro,  577 
Rochdale,  61,  262,  577 
Rosario,  138 
Rosslynlee.  497 
Rotherham,  19,  o42,  746 
Roumania,  177,  262,  426,  746 
Russia,  133 
Salford,  19.  660 
Santa  Fe,  915, 
Shipley,  177 

South  Africa,  19,  177, 210,  426, 625,  74b, 
876,  916,  959,  097 
Aastralia,  18,  313,  4r6,  577,  625 
915 
Southwark,  461  ^^  ^^^ 

Spain,  10,  61,  99,  188, 177,  216,  263,  £04 
497,  542,  677,  62B,  703,  746,  794,  838 
876,  915,  950,  907,  1015 
Stockport,  178,  6'25 
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Sweden,  463,  997,  1045 

Switzerland,  f60,  969 

Svdoey,  915,  959,  996 

Tasmania,  61,  577,  915 

Taunton,  463 

Tonbridge,  677 

Torquay,  263 

Trimdon  Grange  (Co.  Durham),  838 

Turkey,  138,  301 

Uruguay,  19,  997,  1046 

Ventnor,  426 

Victoria,  18,  262,  99,  304,  468,  496,  642, 

625,  746,  8S8,  916,  969,  996,  1045 
Vienna,  888 
Wakefield,  708 
Walsall,  61 
Walthamstow,  19 
Warrington,  178,  844,  746,  915,  969 
Watford,  463,  497 
West  Ham.  99,  314 

„     Hartlepool.  801.  344,  884 
Western  Australia,  18,  262,  313,  384, 

642,  517,  669,  996,  1015 
Wigan,  838 
Witnei,  263 
York,  660 

Controllers  on  tranicars,  The  care  of, 

79 
Cookers,  A   few  remarks  on,  by  E.  P. 

Austin,  694 
Cooking  and  heating  in  Canada,  638 
„         apparatus,  Free  trial  scheme 
for  electric.  295 
Flectrio,  by  Albert  Vaux,  368 
Electrical,  288 
in  a  school.  Electric,  709 
Colling  towers.  The  care  of.  483 
Cooper-Hewitt  diffusing  lamp,  The,  600 
Co-operatiye  coal  purchasing,  by  H.  C. 
Wright,  827 
exhibiting.  563 
Co-partnership    or    trade     unionism — 
which  ?  by  F.  Broad- 
bent,  678 
Profit-sharing  and,  163 
,,  Profit-sharing  and    la- 

bour,    by    George 
Johnson,  949 
Copper,  63.  145,  203,  306,  427,  442,  465, 
698,  666,  718,  844,  922,  998 
in  Norway,  Electrolytic,  651 
in  rails,  428 
Correct  time,  by  E.  M.  Hook,  721 

CORBEKPONDENCE— 

Agencies  abroad,  by  "  Video  Meliora 

Proboque,"  87 
Arbitration;    recent     decisions,      by 

"Omikron,"  947 
Boiling  water,  by  "  Electrician,"  64R 
Bray  explosion,  The,  by  E.  A.  Wi,od, 

248 
Caylev-Robinson    furnace.    The,    by 

"W.  H.  B.,"946 
Central     station    appointments,     h  y 

•"  Knobstick,"  411 
Commercial  development,  by  A.   F. 

Harrison,  691 
Compulsory  purchase    of    tramways. 

The,  by  "Purchase,"  328 
Contracts    in     India,    lie,    by   "One 

Interested,"  292;    by    N.    M. 

Marshall.  293.  824  ;  by  W.  Braniall, 

371;  by  Greaves,  Cotton  &  Co.. 

666 
Curious    coincidence,    by    "Junior 

Assistant,"  371 ;  by  "Mains  Super- 
intendent," 410 
Dangers  of   termini,  The,    by  F.  P. 

Leager,  984 
Deterioration  of  traction  field  coils, 

by  Harry  H.  Sheppard,  61 
Difficulties    in    foreign    trade,    by 

"  Faint,  Yet  Pursuing,"  864 
Earthing    in     collieries,    by     W.    C. 
Mountain,    412;    by    A.    L. 
Rawlings,469 

,.     of  the  neutral,  The.  by  Kenelm 
Edgcumbe.     948;      by     H. 
Brazil,  948 
Electrical  engineers    in    India,   by 
"  Electrical  En'gineer  in 
India,"  864 
.    „  sweating,  by  "Disgusted," 

825      ■ 
Electricity  supply  publicity,  by  Alex. 

C.  Cramb,  901 
Fault  finding,  by  W.  Eedmavne,  410 
tuse  formula!,  by  W.  H.  F.  Murdock, 

646,  7  14,  824  ;  bj  F.  T,  Chapman, 

691.  180 
Generating  plant  for  village  lighting, 

by  "  A  Little  Man,"  646,  734 ;  by 

"Electric  Supply,"  690;  by  E.J. 

Williams.  690  ;  by  "  M.  A.  P.."  826 
Hong  Kong  University  and  the  British 

Manufacturer,   The,   by   Stafford 

Ransome.  865 
I.E.E.  examinations.  The,  by  Percy 

Good,   828;    by   "Colliery   Eleo- 

tncian,"  865 
Important  to  exporters,  by   "Ingle- 
terra,"  606 
Impregnation  of  wooden  poles,  by  E 

Kiiburn  Scott,  411 
Indirect  lighting,  by  Adnil  Electric 

Co,  9;  byP.ed.  T.  Cash,  207;  by 

"  Resident  Engineer,"  371 
Industrial     engineering,    by    H     N 

Munro,  487 
Institution  of    Electrical  Engineers 

The,  by  A.J.  Abraham,  689,  946; 

by  "Sub  man,"  731;  bv"Onewhn 

has  done  so,"  798  ;  by  "  Zantha." 

828;  by  "Booster,"   86S,  984;    by 

"Motor-Generator,"  904.  884;   by 

"  Plashgver,"  P46  ;  bv"W.  M.E  " 

847 ;    by   W.   J,    Ebb«n,  Bt*l  ;    by 


Correspondence— ron/r'Ht/fd. 

^  Insulation     v.    earth    in    mines,    by 

i       _  Sydney  F.  Wa'ker,  371 

Isoelectric  cooking  proceeding  on 
sound  lines  ?  by  P.  J.  Pringle,  535 

Kelvin,  The,  by  P.  Good.  985 

Knife  switches,  by  "  Pwitchgear,"  686  ; 
by  "Knife,"  666 

Landlord  and  tenant,  by  "Fixtures," 
.S71 

Liability  of  engineers,  by  H.  M. 
Taylor,  646 

Life  in  Brazil,  by  G.  P.  Kenyon,  865 

Lighting  of  bakers'  ovens.  The,  by 
"Blight,"  731;  by  A.  C.  Hands, 
780;  by  "  Blighter."  780 

Machine  for  alternating  load  teats. 
New,  by  W.  H.  F.  Murdoch,  606 

Mica  in  the  insulation  of  electrical 
apparatus.  The  use  of,  hv  F. 
Wiggins  &  Sons.  664;  by  H.  E. 
Ashdown,  605  ;  by  Meirowsky  and 
Co.,  616 

Mining  electric  lamps,  by  The  Elec- 
trical Co.,  tjtd.,  452 

Motor-hiring  in  Leeds,  by  E.  Brook, 
734.;  by  Henry  H.  Ingleby,  779 

Municipal  trading,  by  J.  E.  Schofield, 
871 

Municipalities  and  contractors  at 
Cape  Town,  by  "  Your  Corres- 
pondent at  the  Cape,"  247 

Newcastle  Exhibition,  by  W.  R. 
Potter,  543 

Objectionable  clause.  An,  by  W.  J. 
Webb,  10,  86;  bv  P.  D.  Collins, 
51 ;  by  "  Fairplav,"  86 

Official  balance.  The,  by  "  Represen- 
tative," 863,  947  ;  by  "  A.M.I.E.E.," 
903,  988 

Patents  and  inventions,  by  "  Some- 
thing Wrong,"  826,  948  ;'  by  A.  M. 
Taylor,  90) 

Personal  liberty,  by  "  B,"  948 

Prevention  of"  corruption.  The,  by 
The  Secretary  of  the  Secret  Com- 
missions and  Bribery  Prevention 
League,  487 

Propulsion  of  ships.  The,  by  Francis 
K.  Cassels,  292 

Publicity,  by  C.  Parker,  9 

Railway  cab-signalling,  by  H.  A. 
Dupre,  61,164;  by  ^.  H. 
Dammond,  l;7.  207 

Salaries  in  Canada,  by  "Emigrant," 
691 

Ppeech  frequency,  by  "2  tt  ~  ,"  691 

Speed  of  signalfing  through  submarine 
cables,  by  C.  L.  T.  Griffiths,  779; 
by  Rollo  Appleyard,  826 

Standing  of  the  engineer.  The,  by 
"  Interested,"  207 

Strength  of  drawn  wire  tungsten 
lamps,  by  P.  W.  Willcox,  b28 

Switchboard  fires,  bv  Herbert  Berry, 
452,  636;  by  Charles  C.  Garrard. 
488 

Switchgear  drawing-office  expenses. 
689 ;  by  "  C.  D.  L.,"  784 ;  by  "  S.  P.," 
780 

Textile  Institute,  The,  by  Geo. 
Moores,  488 

Timber  preservation,  by  liichard 
Wade  &  Co.,  Ltd.,  61 

Trade  discounts,  by  R.  C.  S.  Parry, 
328 
„      with    Australia,    by    ''Britain 
First,"  646 
with  Roumania,  by  J.  Colman. 
864 

Trouble  with  the  trolley  head,  by 
Geo.  P.  Sp  oner,  8j;  by  R.  A. 
Pickmere,  126 

Tungsten  lamp  contracts,  bv  "Jus- 
tice," 666 

Vacuum  cleaners,  by  Magic  -Appli- 
ances, Ltd.,  126 


Corrosion  of  iron  and  steel.  The,  239 
Corrugation,  Rail,  526 
Corruption  Act,  The  Prevention  of,  1022 
Cost  and  conditions  of  living  in  South 

Africa,  by  "Resident,"  638 
Costing,  975 

Councillor,  Charge  against  a,  667 
Country  house  installations,  687 
Covers,  Street-box.  218 
Cracked    arm  on   a  tramcar  wheel  A 

433 
Curious  failure.  A,  748 
Cylinder  power,  Supei  heat  and,  402 
Cylinders,  Large  Diesel,  932 


DAMAGES,  An  important  case  as  to 
the  measure  of,  603,  668 
Dams  for  water,  854 
Davis  Electrical  Co.,  159 
Daylight,  Artificial,  428 
Deed  of  assignment,  13 
Departmental  methods,  898 
Departments,  Buying,  by  "A Traveller," 

Deptlord    generating    station    of    the 
London  Electric  Supply  Corpora- 
tion, Ltd.,  219 
Design     and    efficiency    of    American 
street    ligliting    standards. 
Further  notes  on   the,    by 
L.  Crouch.  84 
of  machinery,  The,  312 
Dessau  Bitterfeld  Railway,  The,  419 
Deterioration  of  stored  coal,  619 
Developing  a  motor  load.  Hints  on,  by 

Walter  E.  Rogers,  77 
Development   as    it   should    be    done. 
Commercial,  141 
,,  in  Germany  in  1911,  83 

,.  of  electricli?  supply.  The 

cotiimcrcial,  £19.  BOl, 
1014,  ton 


Developments  in  wireless  telegraphy: 

with    special    reference    to    ship 

installations.  Recent,  683,  679,  7i!0 

Dickinson,    Mr.    Harold,     Liverpool's 

new  electrical  engineer,  1043 
Diesel  cylinders,  Large.  982 

,.      elei-tdc  ship  for  Canada.  886 
„      engine,     A    2,O0O-B.H.r.    single- 
cylinder.  840 
engine.    British  -  owned    vessel 
driven  by  a,  205 
..      engine  explosion  at  Bray,68,  ICO, 
181,201,208,282 
engines,  567 

engines,  A  new  British   factory 
for,  491 
..      engines.  Fuel  for.  .504 
Direct-current    geneiating    unit.    The 
turbo  -  converter  :     a    high- 
speed, by  P.  Creedy, 765 
„     -current  generator,  A  new  three- 
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show.  Some,  by  Ehza  J.  Dugd.ll, 
866 


Improvements     in     mercury      vapour 
1  reclifiers     of     Urge 

power,  Recent,  1030 
in    steam   turbogenera- 
tors, 933 
Inconsistencies    in    American   lighting 

practice.  Some,  284 
Indentures  cancelled,  678 
India,  Electrical  engineers  In,  bu.i 

paper  :  an  example,  1022 
Indian  contract  grievances,  283 

notes,  517,  563,  985 
Indirect  lighting.  Modern  methods  of, 
by    H.    C.    Wheat    and    F.    W. 
■S^illcox,  1030 
Individual    electric    drive.    Belt    acci- 
dents: their  bearing  upon  the,  by 
W.  O.  Horsnaill,  963 
Industrial  banks,  603 
Industries  and  industrial  conditions  in 
the     Argentine,     by    Alfred    H. 
Gibbiugs,  971,  1013,  1064 
Inexactitude,  Terminological,  897 

Installation  at  the  Wesleyan  Methodist 
Hall,  Electrical,  627 
Notes  on  a  factory,  by  E.  P. 

Austin,  735 
?  What  is  an  electrical,  243 
Installations,  Country  house,  687 
Insntute  of  Metals,  The,  598 
Institution  and  lecture  notes,  21,  101, 
180,  306,  314,  S8S  46d, 
506,  644,  627,  667.  711, 
748,  7J6.  840,  880,  921, 
961, 1004,  1016 
oi     Civil    Engineers, 
"  Legacy  to  the,  180 


LABORATORIES,      Belgian      high- 
lension    testing,   ty    Dr.    Alfred 
Giadenwitz,'246 
Labourcondilions,  Australian,  164 

run  riot  (N.E.  Railway  strike), 

942 
unrest,  401  ,        -       .  co- 

Waste  (switchgear  drawingf).6&> 
Lamp  breakages.  Gas  ignition  by,  474 

competition.  The    miners'  elec- 
tric. 319,  362,  366.  468,  4ro,  796 
for    alternating    cuirents,     J  he 
"         quariz  mercury  vapour,  413 
„      patents  litigation.  Electric  4.8 

sales  in  the  U.S.A.,  Glow,  493 
"      The  Cooper  Hewitt  diffusii  g,  6O0 
;■      with  a  white  light,  A  new  metal- 
vapour,  556 
Lamps,  Automatic  current  regulaticn 
during  exhaustion  of  incan- 
descent, 688 
„      Canadian  duty  on  German  wire, 

L  and  S.W.  Railway  electrification,  686 
Lkndlord  and  tenant,  Electrical  authori- 
ties and  the  law  of,  3o9 
and  tenant.  Electrical  fittings 
and  1  he  law  of,  693 
Large    direc^current    generators     for 

electrochemical  purposes,  cbl 
Laying-out  angles  in  transmission  Unes, 


Lead  mine,  Eltctriciiyin  a  Spanish,  139 

Leak  is  not  a  leak,  >\  hen  a,  362 

T  ortnre  notes.  Institution  and,  101,  3Ub, 
Lecture  note  ,  ^^^^  ^^^^ 

m  840,  880,  921,  961,  1004,  1016 
Leeds,  Motor-hiring  at,  618,  6M 

Plant  extensions  at,  bt»,bu» 
Legacy    to    the    Institution    of    Civil 

Engineers,  160 


^  Arastiong  A  Armstrong  i-.Newcastle- 

on-Tyne  Corporation,  64 

Attorney'Geneial     v.     The    London 

Electric  Railways  Co..  26o,  cW. 

663. 7-27  ^.  j„h,„r 

Bankruptcy   prosecution:    a    debtor 

convicted,  88 
Biimingham  and  Midland  Tramways, 

Ltd.,  90  oon  cnfi 

Bradford  strike  pioseculicn,  830,  .Ub 
Bristol    Tramways    &    Carriage    co,. 

Appeal  by,  1035 
Biitish  Economical  Lamp  i-o.  . 
Empire,  Mile  End,  9r9 
Weslinghouse  Elecuic  ano 
Manufacturing  Co.  f- 
Underground  Electric  Rail- 
ways of  London,  88,  127, 


Petitton    by     British    Westingho^e 
Electric  4  Manufacturmg  Co.,  998 
Potter,  F.  W..  A  Co.  >:  Opera  Omnia, 
Price^.'feyWerlyte  (1909).  905  .    , 

prosecnlion    under   the    Companies' 
Pym^r.'south  Shields  CorporatioD,  55 
Reason  Manufacturing  Co  ,  12a 
Robinson  r.  Neal.  53         .         .      ^ 
Rose  Bros.  r.  Albany  Engmeering  Co. 

and  another,  166 
Sale  of  primary  cells,  411 
Scottish  case.  A,  4i4  _, 

Sunderiand  District  Elect!  ic  Tram- 
ways, Ltd  ,  128 

Taxation  of  telegraph  cables,  99 

Tramcar  accident  claims,  St.,  90,  9o- 

Tramway  obstruction,  771 

Unearthed  switchbox,  An,  165 

Weber  &  Co.,  653,771 

Workmen's  compensation  cases,  iz^. 
747,  1035 

Legal  liabiUty.  Breakdowns  and,  158 

query  column,  Our,  74,  465,  479, 
"        609,693,895,907,1024 

rights,  Water-power  and,  28b 
"    year.  Important  cases  in  the,  613 
Legalised  illegalities,  818 
Lenoir,  In  memory  of  Ebenne,  46o 
Libel  action,  627 

action,  Marcoti,  Tea 
Library  scheme  (or  catalogues  and  price 

lists.  A,  676 
Lift  at  Seal  borough.  The  cliff,  841 

„    fatality.  A,  163 
Lifting  appliances.  Wire  ropes  for,  by 
D.  Aoarasou,  251  ^      a 

Light   and    illumination,    Becent    ad- 
vances  in  the  measureinent 
of,  by  J.  S.  Dow  and  ^  .  H. 
Mackinney,  168 
„      Taxing.  869 
Lighting  at  St.  Mary's  Church,  War- 
wick, Concealed,  263 

Lighting  and  Powir  Notes— 
■  ALerdare,  16,  2^7 

Aberdeen, 417,  992 

Abbots  Langley,  610 

icLtgto'n,?5,331,572,8'22,910 

Actin,  94,  132.  211,  297.  340.  t6b,  117. 
616.  699,  742 

Afghanistan,  297,  417 

Algeria.  94,  699,  9:5 

Alloa,  666 

tf|en«J»!l33,  211,  267.  267,340,  459, 

537,  572,  616,  882,  no,  91 2 
Arnside,  16,  381 
Ascot,  172 

Ashton-under-Lyne,  297 
Asiatic  Turkey,  666 
Atherton,e56.ft32,910 
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Lighting  and  Powee  Notes— con(tn»ed. 
Australia,  67,  94,  212,  267,  297,459,  638, 

616,  742,  789,  832,  1037 
Aastria,  212,  297,  341,  381,  673, 699, 742, 

910,  966 
Aylesbury,  493 
Ayr,  616 
Ayrshire,  910 
Aysgarth,  212 
Bacup,  2i7,  742 
Baildon,  6,  493, 1037 
Bainbridge,  688 
Balhy-with-Hexthorpe,  417 
Balderton,  489 

Ballybay  (County  Monagban),  528 
Bangor  (Co.  Down),  672 
Barking,  400,  493,  572,  699,  872 
Barnes,  616,  872 
Barnet,  57,  413 
Barnslev,  417,  493,  699 
BaroBtaple,  129 
Barrowfold,  133 
Banowin-Fumess,  82,  94,  133,  881, 

656 
Barton-on-Humber,  212,  840 
Basingstoke,  459,  666 
Bath,  91,  672 
Batley,  133,  469,  872,  965 
Battersea,  460 
Bavaria,  94 
Beaeonsiield,  212 
Beauly,  742 
Beckenham,  212,  742 
Bedford,  910,  955 
BedUngton,  672 

Belfast,  138,  172,  340,  381,  494,  789,  872 
Belgium,  133,  268,  882,  617,  910 
Bentley,  742 

-with-Arksey,  910 
Bermondsey,  95,  617 
Bethnal  Green,  16,  173,  460,  494,  S93 
Bettws-y-Coed,  94,  881,  742 
Bexbill,  57,  133,  638,  910 
Bideford,  133 
Billericay.  838 
Binglev,  992 
Birkenhead,  381 
Birmingham,  16,  6S8,  833,  992 
Bispham,  699,  910 

Blackburn,  67,  417,  494,  688,  672,  992 
Blackpool,  840,  910 
Bohemia,  578 
Bolivia,  297 

Bolton,  133,  297,  881,  ,^38,  992,  1037 
Bo'ness,  992 
Bootle,  673.  742 
Bournemouth,  57,  790 
Bourtcn-on-the-Water,  15 
Bradford,  16,  67. 133,  172,417,  573,  699, 

742,  992,  1037 
Bradfordon-Avon,  1037 
Braintree,  267,  417 
Brazil,  297,  340,  459,  965 
Brechin,  872 
Bredbnrv,  257 
Brentford,  699 
Bridlington,  212,  910,  1037 
Bridport,  656 
Brighton,  67,  173,  417,  965 
Bristol,  67,  619,  638 
Broad  stairs,  872 
Bromley  (Kent),  616 
Bude,  872 
Burford,  133 
Burnley,  94,  417,  693 
Burton-on-Trent,  469,  572,  965 
Buiv.  13! 
Bushey,  172,  699 
Buxton,  S72 
Caldv.  699,  742 
Cambridge,  833 
Canada,  94,  268,  340,  688,  572,  616,  6c6, 

659,  742,  872,  910,  956,  1037 
Canary  Islands,  258 
Cannock,  616 
Canterbury,  212,  790 
Cardiff,  910,  1002 
Carlisle,  67,  881,  (57,  992 
Carnarvon, 872 
Cavon, 340 

Chalfont  St.  Peter,  183 
Chatham,  616 
Cheam  258  297 
Cheltenham,  67,  268,  417,  638,  616,  699, 

790,  833 
Chesham,  872.  966,  1087 
Chester,  57, 133 
Chesterfield,  297 
Chile,  133,  172,  70D,  790 
China,  29?,  1037 
Chingford,  172 
Chorley,  1037 

Wood,  1037 
Christchurch,  183 
Clacton-on-Ssa,  15.  57,  459,  955 
Clayton,  67, 172 
Cleckheaton,  49),  790,  1037 
Cobham,  67 
Colchester,  616 
Colne,  742,  910 
Consett,  638,  790 
Conway,  956 
Coventry,  173,  699,  872 
Crewe,  742.  956,  992 
Cromer,  657 
Crowborongh,  833 
Crovdon,  16,  67,  872,  992 
Cuba,  95,  382 
Cwmamman,  578,  833 
Cwmavon,  1038 
Cwncarn,  573 
Dalkev,  573,  657,  872 
Barton,  297,  839,  992 
Darwen.  96,  382,  771,  883 
Dawlish,  992 
Deal,  173,  712 

Denmark,  95.  212,  494,  911,  955,  992 
Derby,  178,  573 
Devonport,  17,  617 
Dewsbury,  638,  9U 
Doncasttr,  212,  341,  833,  966 
Dorking,  382 
Dorset,  699 
Douglas  (Isle  of  Man),  833,  872 


Lighting  amd  Power  Notes — coniitiued, 
Dover,  460,  673,  742.  790 
Dromore  (Co.  Down),  673,  700,  833 
Dublin,  178,  673,  790,  872,  911 
Dudley,  68,  841,  417,  673,  617,  700,  911 
Dundalk,  460 

Dundee,  297,  417,  638,  617,  700,  763 
Dunfermline,  95 
Ealing,  173,  298,  417,  667,  883 
Earlestow-n,  883 
East  Barnet  Valley,  494 

„     Cow-es,  700 

„     Ham,  638,  911,  966 

„     Kent,  617 
Eastbourne,  16,  700,  911 
Eccles,  16,  460,  700 
Eccleshall,  460 
Edinburgh,  212,  460,  494,  638,  573,  700, 

872,  911,  992 
EKvpt,  258,  673 
Elland,  833 

Ellesmere  Port,  67,  212,  911 
Epsom,  173,  460.  494,  742.  833,  911,  956 
Erith,  134 
Ewell,  679 
Exeter,  67,  134 
Parnworth,  16,  67 
Faversham,  134 
Felixstowe,  888 

and  Walton,  790,  911 
Feimoy,  co.  Cork,  298 
Fife,  841,  1038 
Fincbley,  134, 1038 
Finland,  699 
Fishguard, 184 
Flaxton,  673 
Fleetwood,  873, 1088 
FoleshiU,  878 
Formosa,  573 
France,  94, 183,  397,  341,  417,  469,  638, 

617,  7!2,  790,  883,  872 
Fulham,  58,  494,  667,  9S6 
Galashiels,  460 
Gellygaer,  134 
Germany,  94,  183,  172,  212,  268,  297, 

341.417,459,573,742,833 
Gerrard's  Cross,  673 
G  iff  nock,  873 

Gil  ingham,  68,  173,  212,  639,  673 
Glasgow,  119,  418,  460,  494,  539,  657, 

Gloucester,  95,  212 

Grange  (Lanes.),  834 

Gravesend,  700,  834,  993 

Grays,  134 

Great  Harwood,  639,  667 

Greenock,  134,  173,  268,  298,  341.418, 

667,  700,  878 
Greenwich,  658 
Gtimsby,  834,  873 
Guatemala,  742 
Guildford,  68 
Hacfinev,  95,  174,  674,  791 
Halifax,  173,  689 
Hamilton,  742 

Hammei-smith,  96,  313,  539,  993 
Hampstead,  S7S 
Harold  Wood,  8;4 
Harrogate,  268 
Hartshead  (Yorks.),  460 
Harwich,  657,  790 
Hasliugden,  16,  95,  700 
Hastings,  68,  667,  878,  966 
Haywards  Heath,  58,  834,  873 
Hazel    Grove-cum-Bramall,    68,    673, 

790,  956  . 
Hebden  Bridge,  911 
Heckmondwike,  n3,'657 
Helsby,  494 
Hemsworth,  790 
Hendon,  134,  539,  617 
Henley-on-Thames,  213 
Hereford,  58, 178,  617,  873 
Heme  Bay,  884,  873 
Hertford,  134 
Bessie,  617 

Heston  and  Isleworth,  134,  70J,  790 
Heybridge,  16 
Heywood,  96,  268,  700,  993 
Highland  village  plant,  911 
Hinckley,  96,  320,  573,  873 
Hindlev,  341,  460,  873,  993 
Hitchin,  617 
Hoddesdon,  790 
Holland,  297 
Holmforth  (Yorks.),  956 
Holvwell,  212 
Honiton,  298,  341 
Horeham  Road  (Sussex),  418 
Homsey,  58,  742, 1033 
Horwioh,  268 

Hove,  574, 617,  700,  795, 742,  790,  834, 993 
Hoylake,  341,  391 
Huddersfieia,  1038 
Hnll,  16 
Hungary,  183 
Hyde,  993 

Ilford,  16,  494,  700,  834 
India.  134,  298,  674,  700,  790,  834 
Inverary,  212 
Irswich,  173,  700 
Isle  of  Man,  460 

..    of  Thanet,  834 
Isleworth,  911 

Islington,  134,  213,  418,  574,  657 
Italy,  133,  212,  258,  341,  469,  838 
Itchen,  539 

Japan,  68,  95,  258,  460,  617 
Keadby.  460 
Kcighley,  82,  667 
Kendal,  460,  639,  617,  790 
Kidsgrove, 95 
K'llarney,  460 
King's  Lynn,  1038 
Kingston,  134,  173 
Kingstown,  460,  617,  743,  790 
Kingswood,  184,  212,  298,  873 
Kippax, 212 
Kirkcaldy,  16 
Lanark,  268 
Lancaster,  173 
Launceston,  95 
Leatherhead,  212,  873 
Ledbury,  617  657 


Lighting  AND  Power  Notes — eontinved, 
Leeds,  212,  494,  639,  674,  667.  884,  873, 

911,  966 
Leek,  341,  418 

Leicester,  IB,  173,  213,  639,  748,  993 
,     Leigh,  173,  286,  268,  574,  700 
Lewnsham,  184 
Leyton,  639 
Limehurst,  657 

Lisbellaw  (Co.  Fermanagh),  966 
Littleborough,  674,  667,  743 
Liverpool,  298.  667,  834 
Llandudno,  3S2.  494,  911 
LlanfairCaereinion,  966 
Llanfairfechan,  674.  617 
Loftus-in-Cleveland,  460 
London,  16,  F8,  95,  134,  173.  213.  3f2, 
418.  460,  494,  639,  674,  617, 
667,  700,  791,  834,  878,  911, 
966,  993, 1038 
County  Council,  174 
Loose,  700 

Lossiemouth,  298,  617 
Loughborough, 911 
Lowestoft,  494,  617,  993 
Luxembourg,  258 
Lytham,  418,  674,  617,  791 
Maidenhead,  882,  748 
Maidstone,  882 
Manchester,  16,  213,  258,  743 
Mansaeld,  134,  382,  618,  743,  994 
Marylebone,  95,  639,  658,  700,  911,  993 
Merthyr  Tydfil,  96,  994 
Mexborough,  1088 
Mexico,  341,  882 
Mickleover,  966 
Middlesbrough,  135 
Middleton  (Lanes.),  68,  418 
Midlothian,  613 
Morley,  589 
Motherwell,  418 
Nelson,  418 
Ncnagh,  791 
New  Maldon,  618 
„    South  Wales,  212 
..    Zealand,  174, 258,38?,  658, 834, 1038 
Newcastle-Emlvn.  258,  882,  460 

-under-Lyme,  208,  258 
Newmarket.  882,  4f0 
Newport,  174,  618,  834,  966 
Newton  Abbot,  58 

„       -in-Makerfleld,  661 
Norden  (near  Rochdale),  259 
Northampton,  259,  882 
North  Berwick,  96,  574 
„      Bierley,  966 
,.      Shields,  96 
..      Wales,  461 
Northfleet.  618 
Northwich,  834 
NorthwooS  and  Ruislip,  911 
Norway,  94,  268,  297,  382,  673,  833,  966 
Norwich,  1P5,  341 
Nottingham,  174,  213 
Nuneaton,  Sil,  618 
Ogmore  Valley,  169 
Oldham,  68,  136,  700 
Onsett,  911 

Otterv  Bt.  Mary,  45,  539 
Oulton  Broad,  58,  259 
Paisley,  174.  461 
Pateley  Bridge,  911 
Pembroke,  618 
Penmaenmawr,  791 
Perth,  16 
Peterborough,  298,  342,  382,  700,  8;6, 

873,  994 
Petersfleld,  96 
Philippine  Islands,  312 
Plymouth,  174 
Fontefract,  956 
Pontardawe,  461 
Poplar,  639,  617,  966 
Port  Glasgow,  618,  835 
Portishead,  213 
Portrusb,  259 
Portslade,  994 
Portsmouth,  956 
Quamdon,  494 
Queensbury  (Yorks.),  574 
Badolifle,  259,  994 
Ramsbottom,  l.-*5 
Rawtenstall,  96,  136,  343,  658,  873 
Reading,  96,  966 
Redruth,  135 
Rickmansworth,  213,  70O 
Rishton,  136 
Rochdale.  298,  418,  461,  674,  791,  911, 

956 
Rochford,  17,  494,  574 
Romford,  96,  259,  658,  911,  994 
Rosyth,  912 
Rotherham,  461,  639 
Rothesay,  259 
Eovston,  58,  674 
Eugely.  135 
Runcorn,  174,  873,  994 
Rushden,  575 
Russia,  16,  138,  212,  268,  381,  460,  G17, 

699,  790,  872,  911 
St.  Annes,  68,  956 

„  Helens,  259,  675,  748,  966 

„  Mellons,  298,  461 

„  Pancras,  16,  460,  700,  8:3 

,.  Paul's  Crav,  675 
Salford,  269,  639,  700,  791,  1088 
Scarbor.iugh,  418,  618 
Kervia,  96 
Sevenoaks,  17,  68,  496,  575,  658,  700, 

743,  8?a 
Shanghai,  213 

Sheffield,  68,  675,  658,  713,  791,  956 
Sbipley,  68,  461,  743 
Shijston-on-St_ur,  174,  313,  539,  C58, 

Shoreditch,  639 

Shot  ton,  610,  700 

Shrewsbury,  174 

hidmouth,  135 

Skelton  and  Brotton,  618 

Wigo,  461,  618 

South  Africa,  68,  185,  174,  213,  84-2,  418, 

495,  640,   576,   668,   701.  743. 

791.  835,  907,  1038 


Lighting  and  Power  Notes— <*on(('n»«<(. 
South  Shields,  175 
Southampton,  175,  418,  791,  966 
Southbotough,  17,  640,  743 
Southend-on-Sea,  496,  912, 1033 
Southgate,  17 
Southport,  461,  495 
Southwark,  674 
Spain,  16,  94,  268,  341,  459,  790,88?,  911, 

965 
Spennymoor,  58 
Stafford,  58,  576 
Stalybridge,  17,  97 
Stepney,  58,  134,  639,  617 
Stirling,  873 
Stockport,  96 

Stoke  Newington,  184,  617,  835 
Stoke-on-Trent,  176,  540.  575,  700,  743, 

912  956 
Stretford,  382,  9.66 
Stroud  (Glos.),  418,  912,  994 
Sunderland,  17,  68,  136.  743,  8*5.  912 
burbiton,  298 
Surrey,  743 
Swanage,  96,  342,  701 
Swanscombe,  96'7 
Swansea.  269,  540 
Sweden,  673,  617,  742,  790,  992 
Swindon,  96,  618,  791,  957 
Swinton  and  Pendlebury,  96,  461,  994, 

1033 
Switzerland,  15,96,712 
Talgarth,  .S83 
Tasmania,  342 
Taunton,  96,  658,  748,  835 
Teignmouth,  68 
Ticehurst  (Sussex),  96 
Tilbury,  96,  912,  994 
Tipton,  259 
Todmorden,  418 
Tonbridge,  58,  957 
Torquay,  255,  957,  994 
Treharris,  658 
Tripoli,  17 

Truro,  135,  418,  461,  701,  835,  912,  994 
Tunbridge  WeUs,  69,  214,  676 
Turkey,  133,  911 
Turton  (Yorks.),  675 
Tyldesley,  540 
Tvnemouth,  873 
Uckfleld  (Sussex),  640 
United  States,  176,  676,  623.  719, 1000 
Uruguay,  575,  623,  701,  873,  912 
Venezuela,  97,  874 
Wadebridge,  59 

Wakefield,  69,  176,  298,  418,  676.  835 
Wallasey,  327,  882 
Walmer,  69,  576 
Walsall,  59, 161,  623,  957 
Walthamstow.  69,  97,  640 
Wareham,  97 
Warrington,  97,  214,  623 
Watford,  69,  97,  314,  461,  676,  623,  744, 

874 
Weardale,  298 
Weaverham,  59 
Wednesburv,  17,  461,  576,  791 
Wellingborough,  175,  342,  495 
West  Africa,  957 

„     Bromwich,  211, 118,  540 

„     Ham,  135,  495 

„     Kilbride,  658 

„     Kirkby,  1038 

„     Wickham,  259,  1038 
Westminster,  574,  667 
Weston-super-Mare,  175 
Weymouth,  97,  495 
Whitehaven,  298,  623 
Whitstable,  912, 994 
Whitwood  (near  Pontefract),  418 
Whitworth,  97,  744 
Willesden,  135,  835,  874,  103^ 
Wimbledon,  69,  239,  540,  957 
Windsor,  461,  658 
Wisbech,  1038 
Witham  (Essex),  97,  214 
Wolverhampton,  59,  209 
Womersley,  214 
Woodbridge,  575,  791,  957 
Woodford  (Essex),  97 
Wood  Green,  874 
Woolwich,  16,  174,  539,  966 
Worcester,  835,  874,  994 
Worksop,  17,  97,  675 
Worsley,  461,  668 
Worthing,  912 
Y'armouth,  461 
Yeovil,  135 
York,  791,  912 


Ligh'ing,  Modem  methods  of  indirect, 
by  H.    C.   Wheat   and   P. 
Willcox,  1080 
„        of  the  House  of  Commons,  180 

Office,  492 
,,         outfits  for  Italian  villas,  f  09 
,,         practice.  Some  inconsistencies 
in  American,  2S4 
Railway  train,  481,  1045 
Lightning  conductors  for  trees,  578 

„         protection    for    transmission 
poles,  520 
Ship  struck  by,  599 
Limitation  of  rate  relief  from  trading 

profits,  The,  by  S.  L.  Pearce,  4 
Liquid  fuel,  181 

Liquidations,  14,  61,  92.  13-2,  171,  256, 
395,  339,  381.  416,  498,  587,  570,  615, 
655,  699,  741,  789,  832,  872,  9C9,  965, 
991,  1031 
Litigation  in  Belgium,  101 

in  connection  wi(h  motor-car 
lighting  dynamos,  879 
Liverpool  appointment.  The,  6.7 
„  charge.  A,  225 

„  Exhibition,  1036 

,.  University,  Gifts  to.  916 

Liverpool's    new    electrical    engineer  : 

Mr.  Harold  Dickinson,  1042 
Living  in  South  Africa,  Cost  and  con- 
ditions of,  by  -Resident,"  t38 
Loading  of  submarine  telephone  cables 
The,  by  J.  G,  HUl,  892,  931,  973 


Jam  All Y  10,  191:;.] 


THE    ELECTRICAL    EEVIEW— INDEX. 


,.      BCntions  of  tho  I.E.E.,Tbc  cluir- 
mon  of  the,  760 
I  .ooaliBiDK,  Fault,  S27 
Lockout  in  GirmBny,  962 
Loconiotivo,  an  automatically-operated 

niininR,  r<ll7 
Locomotives  at  the  Rydvarannar  Mines 
in  Norway,  KIcptrical, 
932 
Mechanical    handling    of 
coal  (or,  by  C.  J.  B. 
(■ooke,  89a 
of    tho     Maschinentabrlk 
Oorlikon,  Some  recent 
bingle-phnso,  7'i 
Londim    and    North-We»tern    Railway 
ulcctriflcation,  K'i 
and  South-WosterD  electrifica- 
tion. 058 
Central  Telegraph  Onicc,  Fire 

at  the.  8^'J 
County  Council  Coal  Bill,  flSB 
„        County  Council  contracts,  49 
„        Electric    Eu|iply    Coriioratinn, 
Ltd.,  Dcptford  generating 
xtation  of  'he,  'J19 
„        telephone  service,  8-14 

trafHc^  OOe,  898 
,,        tramway  problem,  The,  521 
I.ong.flnn  frauds.  Alleged,  BJ4 
Loss  in  iron   due  to  a  combined  pul- 
sating   and     rotating     mffgnetic 
field,  Tho  hjsteresis,    by  T.    F. 
Wall,  fjd 
Lost  piiJes,  Electricity  applied  to  the 

Hndint;of,  lOOl-. 
Li'w-preasure    turbines,   Notes    on  the 

economical  running  of,  624 
Lumber  camp!*.  In  tho  Canadian,  79(J 
Luxemburg,  British  enterprise  in,  160 


MACHINI-;  for  altemating  load  tests, 
Anew,  by  B.  P.Haigh,631 
Muohinery  and  transformers,  German 
rules    (or    testing    and 
rating  electrical,  486 
Fixing,  3 

The  design  of,  fSa 

The  ratini;  of,  161 

McKenna  sa'es.  Prices  realised  at  the, 

87M 
Magnetic  fields.  The  measurement  of, 
by  P.  H.  B.  KemiJton,  944 
,,         properties  of  manganese  and 
nickel  steels,  The,  by  Dr. 
8.    Hilpert    and    Dr.    W. 
Matheslus,  e97 
„  history  to  the  ergineer.  The 

importance  of  previous, 
by  10.  Wilson,  B.  C. 
Clayton  and  A.  E.  Power, 
487 
,,  sender  for  wireless  work,  1005 
Magnetite  arc  projectors    for  electric 

vehicles,  by  R.  E.  Neale,  ;i.';4 
Magneto  indvistry.  The  ignition,  741 
Mains    department    records,    by    "Re- 
corder," 154 
Maintenance     of      transformer      sub- 
stations and  street   boxes.  The, 
362 
Maldon,  Es-ex,  Messrs.  J.  Sadd  4  Sons' 

timber  mills  at,  10S9 
Management,  Scientific  shop,  by  G.  C. 

Allingham.eiS 
Manchester,  A  15,000-kw.  unit  for,  110 
„  district.  Wages  in  the,  641 

Electro-Harmonic  Society, 
SPS,  932 
,,  Local  Section:  Innui^ural 

Address,  bv   A.  A.  Day, 
764 
rail  contract.  A,  257,  427 
,,  Steam  Users'  Association, 

The,  f08 
„  street  lighting  reports. 

The,  686,  663 
„  The  proposed  Engineers' 

Club,  144 
Manganese  and  nickel  steels.  The  mag- 
netic   properties   of,    by   Dr.    S, 
Hilpert  and  Dr.  W.   Mathesius, 
697 
Manufacturer,    China    cells     to     the 

British,  729 
Manufacturers,  Statesmanship  for,  f61 
Manufacturing    companies.  Electrical, 

81 
Many  Happy  Returns,  by  Sir  Wm.  H. 

Preece,  775 
Marconi  libel  action,  753 
Marine  propulsion   by    electric    trans- 
mission, by  H.  A.  Mavor,  448 
Marylebone  bonus.  The,  143 
Mathematics,  Engineering  and,  279 
Measure  of  damages.  An  important  case 

as  to  the,  603,  668 
Measurement  of  light  and  illumination. 
Recent  advances  in  the,  by  J.  S. 
Dow  and  V.  H.  Mackinney,"]68 
Measurements,  Electrical  transmission 
of  electrical,  195 
,,  Experiments     for    i  m- 

proving  the  construc- 
tion of  practical  stand- 
ards for  electrical,  529 
,,  of  magnetic  fields.  The, 

bv  P.  S.  S.  Kempton, 
944 
„  Reliance  on  employer's, 

473 
Measuring  small  intervals  of  time.  An 

electrical  method  of,  180 
Me;;banlcal  handling  of  coal  for  British 
locomotives,  by  C.  J.  B. 
Cooke,  892 
stokers  and  their  effect  on 
the  coal  market,  by  H.  O, 
Wright,  1058 


Meetings  o(  creditors,  93,  ISO 
Moiboume  railway  electrification,  Tlie, 

473,  828,  998 
Memorial,  A  Neweomen.  71 

„  to  Lord  Kelvin,  Westminster 

Abbey,  63 
„         to  tho    Tiliinllc  engineering 
statT,  40 
Mercury  vapour  Ismp  for   alternatirg 
currents.  The  iiuailz,  443 
„         vapour     rectlllerd     of      largo 
power,      Recent     intprove- 
nients  in,  1030 
Metal  filaments,  Charncteriitics  of,  by 
D.  H.  Oglev,  171 
,,     -vapour  lamp  with  a  white  light, 
A  new,  666 
Metalliferous  mine  installations,  728 
Meter,  The  "Thomas"  electric  gas,  S^'l 
„       errors,  I'ractical    notes   on,  by 
S.  M.  Powell,  329 
testing,  131 
Ml  ters  approved,  132,  172,  295,  1087 
Mc-thod  of  deterniiuirg  power  factor  in 
three-phafe  circuits.  An  approii- 
nnite,  H6a 
Methods,  Deparl mental, 898 
Metric  systiiM,  102 
Metropolitan    Association   of    Electric 

Tramway  Managers,  710 
Mexico,  f.lli 

Loavir  e  the  field  without  fight, 

1037 
Manufacturing  in,  882 
The  A.B.O.  in,3l9 
Mica  in  British  Columbia,  7711 
„     in    the    insnlaiion    of    elrctiieal 
apparatus,    Tho     use     of,    by 
A.    P.    M.    Fleming    and     U. 
Johnson,  141,  514 
.Mills,  Electlirily  in  textile,  441 

„      Power  in  textile,  404 
Mino,  Elect) icity  in  a  Si^anish  lead,  189 
installations,  Methllilercus,  7*^8 
Minerals  and  the  use  of   coal-cutting 
machinery  in  19J1,  The  output  of, 
896 
Miners' elect ric  lamp  ccmpctitibn.  The, 

819,  862,  866,  458,  465,  VM 
Mines,  A  plea  for  the  use  of  high-tension 
constant  continuous  currents 
in    mines,  bv  S.  F.  Walker, 
1025 
in  Norway,  Electrical  locomotives 
at  the  Sydvarangar,  y2J 
„     order.  Explosives  in  coal,  278 
„     The  new  rules  (or  eleotricity  in, 
321 
Mining  locomotive.  An  automatically, 
operated,  567 
ntachinerv,  A  London  cxbibiticn 
of.  821 
Minister  of  commerce.  A,  263 
Mint,  Royal.  701  , 

Model  tlrm-alarm  station.  A,  579 
Monopoly  (|uestioD  in  Uermanv,  The, 

483,  'ibt 
Morals  for  i-on&ulting  engineers.  361 
Mctor-cai   electric  lighting.  Suggested 
tests  1 1.  692 
„     -car    exhibition,    The    electrical 
exhibits    at    the    Olyropia,  by 
C.J.  Webb,  822,  f  CO 
„     -car  lighting  draemos.  Litigation 

in  connection  with,fc79 
„     cars.  The  Otho    electric   ergine 
starting,  ignition  and  lighting 
dynamo  for,  1018 
,,     developments,  Wind,  1016 
,,      luring   at    Leeds,    Objection    to 

municipal,  643,  686 
„      load.  Hints  on  developing  a,  by 
Walter  E  Rogeis,  7J 
tiouble,  A,21S 
,.     with  hole-changing  windings,  A 
single-phase,  by.I.  S.  Nicholson 
and  B.  P.  Haigh,  1(128 
Motors,  Advantages  of  three  phase  eas- 

'    cade,  285 
Municipal  strabismus,  ^62 

Tramways  Association  (Inc.), 
306 


i  Conference,  The, 
603,  626 
Municipalities    wasteful     controversy: 
an  appeal  to  both  sides,  Conti  ac- 
tors and,  202 
Muscles  as  witelefs  detectors,  Frcgs,  by 
Dr.  A.  Gradenwitz,  820 


NATIONAL  Insurance  AC.  1911,  by 
Jos.  J.  H.  Stanstield,  276,  5;8,  738 
Navy,  Tools  for  electricians  in  the,  865 
Neutral,  The  earthing  of  the,  899 
Neutrals  on  a.c.   systems,  Karthed   v, 
unearthed,  by  J.  S.  Peck,  93>,  976 
Newcastle  electiical  exhibition  conver- 
sazione. 498,  514 
„         -on-Tyne,  Electrical  exhibi- 
tion at,  412,  516,  544,  5:6 
Neweomen  memorial,  71  „ 


»^EW  CCMPANIEB — 

Abingdon  Electric  Supply  Co.,  568 
African  Mica  Mines,  225 
Aldi  r-hot  &  District  Traction  Co.,  183 
Alktlioe  Accumulators  Paul  Gouin, 

181 
Anglo-Colonial  Engineering  Co  ,  6C6 

„     Engineermg  Co.,  6(j7 
Arc  Syndicate,  182 
Argentine  Tramways  and  Power  Co., 


<KW  CotsVAViKS— continued. 
Blandford  Fonini  and  District  Electric 

Supply  Co.,  799 
Bourton-on  the-Water  Electric  Light 

and  Power  Co.,  «07 
Brabbins  i''uolles8  Engine  Syndicate, 

6C9 
British  Accumulator  Co.,  799 

Ackley  Brake  bupply  Co.,  712 
Electric  Equipment  Co.,  v61 
Bujieigb    Saltctton    Electric    Light 

and  Power  Co.,  799 
Canadian- British  Lr.Kinecring  Co..  22 
Colne  Val  ey  Electric  Supply  I'o.,  22 
Commercial  Cable  Co.,  669 

Electric  Co.,  766 
County  of  Dorset  Electric  Supply  Co., 

687 
Coventry  Electric  Cock  Co.,  712 
Craig  ,t  Paton,  1047 
Creed,  Bille  A  (  o.,  887 
Dublin    Southern    District    Elect  ic 

Supply  Co,,  764 


Don 


,  6U(i 


755 


!  Repa 


:  and  Supply  Co., 


Auto-Electric  Transmission,  587 
Bagdad  Tramways  and  Electric  Light- 
ing Syndicate,  506 
Beauly  Electric  Supply  Co.,  182 
Birehington    and  Westgate   Electric 
Light  Co.,  963 


Electric  Tramways  of  Ribeirao  Prcto, 

Brazil,  1006 
RIectrical  Improvements,  886 
Electrograph,  E87 
K.leclrolyie.  1047 
Klectro.'Osmoae  Svndicate,  846 
Emanda  Ungincfing  Co.,  t06 
Ennig  Electric  Light  and  Power  Co., 

6(9 
Fallot  Incandescent  Light  Co.,  669 
Farad  E'ectliciU  Co.,  5>f7 
Furringdon  Electric  Light  and  Power 

(.^).,  9S8 
Galletti's    Wireless    Telegraph   and 

Telephone  Co.,  '296 
Gamblcll  Hrra  ,  225 
Gillespie  Partners,  881 
Glasgow  Electrical  Engineering  Co., 

r*l 

Ciledhill.Brook  Time  Recorders,  264 

(ileeson  ODea  ,t  Co.,  10O8 

Green,  Albert,  301 

G.  W.T.  T.  Svnd  oate,  669 

Hcllyar  A  8ons,  182 

Hcwson  Manufacturing  Co.,  799 

HydroElectric  Coceessions,  f«» 

Ikeslon  Motor  and  Electrical  Engin- 
eering Co.,  181 

Internationa!  Bleachers'  Curporaticn, 
t88 
„  Marine  Signal  and  Car- 

bide Co.,  687 

Invicla  Engineering  Co.,  688 

Johnsons  Signs,  £SS 

Joint  Standard  Union,  C69 

Kerswell,  Faulkner  and  Hamlvn,  264 

Kettlewell  Elcrftricity  Supply  Co  ,  10  7 

Kilmarnock  Industrial  Develotmeut 
Syndicale,  881 

Kiupka  ,<t  Jacobv,  E81 

Landis.V  Gyr,  466 

T  eitner  (France),  799 

Lemington  Glass  Woiks,  22 

Listowel  Light  and  Power  Co.,  22 

Liverpool  Tracrion,  Light  and  Power 
Investment  Trust,  507 

Llacelly  M«  tor  and  Electrical  Engin- 
eering Co.,  712 

London  and  Suburban  Traction  Co., 
831 

Lowden,  James,  i  Co.,  831 

Marro  Manufacturing  Co.,.E07 

Maximum  Mipneto  Co.,  226 

M.  E.  Syndicate,  881 

Menai  Bridge  Electricity  Suiipiv  Cc, 
103 

Metal  Plates,  669 

Metamica  Syndicate,  S-23 

Mickelwiigbt,  (09 

Mid-Sussex  Electric  Light  and  Power 
Co.,  1047 

Middleton,  J.  W.,  &  Co.,  754 

National  Electric  Times  Ck>  ,  881 

North    Berwick  &    District    Electiic 
Light  A;  Power  Co.,  52 

Northern  Wireless  Schools,  669 

Oil  &  Gas  Tui  bine  Syndicate,  f  07 

Photcs  Miners'  Electric  Lamp,  225 

Pictorial  Telegraph  Syndica.e,  1C3 

Radio  Signal  Co.,  7i9 

R.P.  Syndicate,  22 

Road  Indicator,  3S7 

Robin  Electric  Lamp  Co.,  9G3 

Rotherbam    Electrical     Engineering 
Co..  712 

Rural  Listricts  Electric  Under  takings, 
466 

Ru^hden  &  District  Electric  Supply 
Co  ,307 

E..ssian  Wireless    Telc!;raph  Trust, 

Srhinz  4  Co.,  1047 

Sevenoaks  &  District  Elcctricily  Co., 
5s7,  6F9 

Sheffield  Electric  Steel  Castings  Co., 
5^6 

Silei.t  Electric  Clock  Co.,  687     ■ 

Smith,  H.  W.,  &  Co.,  386 

boulh  African  Railless  Traction  Co., 
S61 
American  &  General  Syndicate, 
18? 

Pouthwcld  E  ectricity  Works,  225 

O'hermo-Electric  Ore  Reduction  Cor- 
poration, 1047 

This.le  Syndicate,  1006 

Tramways,  Light  &  Power  Co.,  963 

Transvaal  Mica  Co  ,  387 

Triples  Arc  Lamp  Co.,  182 

Turbine  Gears,  386- 

Turner,  G.  H.,  ,&  Co.,  755 

United  Carborundum   and    Electrite 
Works,  22 

Universal  Cable  Code  (PareutI  Co  , 
4f6 
„  Radio  Syndicate,  507 

Wireless  Supply  Co  ,  226 

Vacuum    Electric    and    Gas-Heating 
Appliances,  225  '  *'  "  H 

Voight  &  Haeffner  (England),:963 


JFW  CoMl'AMiKH— eonfinu€rf. 
Walker,  McEwan  4  Co.,  182 
Walton  i  Clough,  845 
Wedmore  Electric  Light  and  Power 

Co.,  182 
Wilkinson,  T.  (Arnslde),  22 
Williams  Electric  Co.,  608 
Works  Control,  683 
Yorkshire    Incandescent    Electric 

Lamp  Co.,  162 


•fKW     ELECTRICAI      DbVICES,      FlTTlK 
AHD    PUUiT— 

AC.  motor  starting  pillar,  696 
Adams  Igranic  ironclad  pillar  panel, 
91 
Igrai.ic  new  self-acting  rheo- 
stat, 612 
Adnil  "autocom  "  telephone,  f51 
Alternating-current    network     pro- 
tector, 7b7 
Anclior  patent  grip.  The,  490 
-Vrc  lamp  lowering  gear,  1083 
,,  -lamp  winch,  fi49 
'  Armeurth  "  system  of  cable  protec- 
tion, 289 
Automatic  electric  range  and  fireless 
cooker,  863 
„  machine     for    joli-hing 

diamond  dies,  463 
„  temperature  control,  852 

Auto-transformer     starters     (drum 

type),  60 
Avery    weighbridge    at    Sundeiland, 

An,9.'i0 
Bastian  portable  meter,  170 
Bell  transformer,  490 
Belling  electric  geyser,  534 
Benjamin  fittings,  612 
Brak'-solenoidsandlimitswitches,  649 
B.T.H.  luminous  radiator,  905 
„       May.daliers,  696 
.,       reflectors,  87() 
„       residence    Holophano  reflec- 


tMI 


s,  11 


hie  grill,  904 
tungstolier.  The,  803 
veluria  rellcctors,  782 
Coupliog  for  overhead  wires,  New,gi 
i;redenda  continuity  fittings,  iM 
U.C.  motors.  New,  376 
Detection  of  trouble  by  noises.  The, 

867 
Dimming  switcl^.  New,  651 
'  Dionic  "  water  tester,  781 
Dust-proof  iltting,  91 
E.A.C.  testing  rheostat,  768 
"  Eclipse  "  electric  heaters,  695 
Electric  rove  stop,  90 

„       solderingand  branding  irons, 

649 
..        vulcaniser,  1033 
Electrically  driven    frequency   recor- 
der, 158 
Emery  and  disk  grinder,  49 
"  Eqniluxo  "  glassware,  533 
Eye  magnet.  An,  170 
"  Fabroil "  pinions,  91 
Feed  regulator  for  coal-cutter,  9r4 
Files,  Lightning,  1C33 
Foster  transformers,  534 
Fuller's  patent  block  accnmulators, 

838 
Galalith,  769 

I  ^.E.C.  breakfast  cooker.  The,  C69 
,,       circoit-breaker.  New,  6i;6 
coffee  percolator,  333 
cooking  devices,  695 
electric  toaster,  375 
Home  Office  fuses,  490 
interlocked  controller,  508 
"  just-for-two  "  cooker,  904 
miniature  immersion   heater, 

490 
new  type  wall  plug,  50 
novelties,  489 
„       three-phase  distribution  box. 


5Si 


,491 


Glassware,  Ne    . 
Heating  carpets.  Electric,  782 
Helsby  wireless  detectors,  12 
Henley's  cable  suspenders,  10S2 
Holophane  reflectors,  375 
Hot  bar  radiators,  612 
"  I.F."  tip  controller  finger.  The,  C49 
Improved  drilling  machines,  415 
Indirect  lighting    in   industrial    pre- 
mises, 170 
Instanta  adjustable  pendants,  782 
Insulating  shoes,  696 
"K.K."  detector,  The,  569 
••  Klipton"  lamp,  The,  290 
Lightning-conductor  bridge.  A,  12 
"Magnet"  iron  in  a  Xmas  box.  The, 

904 
Magnetic  separator,  210 
Mercury  switch,  New,  694 
"  Meta  "  flat  switches,  157 
Micro-Monophone,  The,  8f!7 
Microscopical  lamp.  New,  905 
"Milled  ■  type  Simplex  nipple,  90 
Mining  switcbgear,  90 
Model  induction  furnace,  50 
Molecular  air  pump.  A,  866 
Multi-meter,  The,  50 
Multiple  switch  automatic  starter,  6n 
New  fittings,  209 
Omega,  The,  610 

P.  &  G.  electric  cooking  plate,  490 
"Permanent  Accumulator,"  A,  650 
Petiol-eleetric  set  for  arc  welding,  856 
Polarised  telegraph  relay,  New,  853 
Police  electrio  lamp,  490 
Premier  electric  heating  devices,  650 
Prometheus  convector,  New,  781,  95i 

toaster,  New,  694 
Renewable  cartridge  fuse,  534 
Residence  reflectors,  50 
Riveter,  An  electric,  153 
Safety  locks  for  automatic  lifts,  290 
"  Scott"  electric  car  starter  and  gene- 
rator, 781 
Sealing-wax. heater,  611 
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mo,  Anew,  611 
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features,  951 
„    -indirect  fittings,  414 
,.    -indirect  Jiehtiug,  49 
''  Sentinel"  surplus  steam  valve,  49 
Siemens  "Lumograd,"  The,  569 
silvertown  searchlights,  650 
Simples  oven.  New,  768 

„         stage  plug  and  socket,  611 
toaster,  Large,  414 

,,         wedge     continuity     system, 
The,  414 
Stage  arc  lamp,  m6 
„      lighting,  B.T.H.  lens  arc  lamps, 
1031 
Star-delta  starter,  91 
fiteam  and  water  meters,  950 
Bternol  oil  testing  machine,  289 
"Stove  system"  of  electric  ironing, 

The.  11 
Kubmarine  lifting  magnet,  A,  290 
Tea  Cabinet,  Electric,  901 
"Terroid  "  svstem  of  electric  wiring. 

The,  333 
Thermo-regulator  for  electric  resist- 
ance furnaces,  A,  167 
"  Troika  "CO2  analyser,  414 
■  Unica"accumuIatorseclimentpurDp, 

781 
Vacuum  cleaners,  Electric,  533 
Variable-frequency  machine,  49 
Ventilated  bracket  insulators,  853 
Walsall  meters.  612 
Wardle  lanterns,  168 
Weenen  automatic  point  and  signal 

control,  The,  866 
W.  E.  improved  adjustable  telephone 

arm,  866 
Westinghouse  showroom,  A  new,  856 
Winch.  New  electric,  1032 
Window-display  devices,  Electric,  7C8 
"Wirum"  lamps,  289 
Zipp  H,T.  detector,  The.  854 
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,.    type  of  insulator.  A,  551   . 
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A.  E.  L.  Chorlton,  596 
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1020 
„  Zealand  contracts,  593,  586 
„  Zealand,  Electrical  trade  with,  699 
,.  Zealand.  Trade  statistics  of,  868 
Newfoundland,  Tradfl  statistics  o',  lf6 
tNitrogen,  The  extraction  of.  263,  465 
Non-ferrous  Metais  Exhibition,  The,  10 
Northampton  Polytechnic  Institute,  S61 
"■North-Eastern  Counties   Electrical 

Exhibition,  412,  516,  544,  5S6 

Norway,  Electrochemical   schemes  in, 

29S 

„        Electrochemistry  in,  599 

„         Electrolytic  topppr  in,  551 

The  electric  smelting  of  iron 
ore  in,  475 
Norwich  electricity  works  and  the  Hood, 
420 
„       Hoods,  The,  345 
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Ackrojd  &  Best,  670 
Acton  Lamp  Co.,  588 
Altrincham  Electric  Supply,  755 
Aluminium  Corporation,  226 
-\nglo-Argentine  Tramways  Co.,  755 
Aron  Electricity  Meter,  £07 
Banbury  and  Distiict  Electric  Supply 

Co.,  807 
BarbsdoB   Electric    Supply  Corpora- 


tion, 316 
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Birmingham  and  Midland  Tramways, 

226,  507 
Blackburn,  Starling  &  Co.,  670 
Bogota  Telephone  Co.,  507 
Bourton-on-the- Water  Electric  Light 

and  Power  Co.,  881 
Brilliant  Arc  Lamp  and  Engineering 

Co.,  22 
British  and  Colonial  Lighting  Co.,  226 
,,      and    Continental    Electricity 

Co.,  6(9 
„      Electric  Traction  Co.,  8^1 
„      Empire  Lighting  Co.,  387 
„      Thorason-Housion  Co.,  507 
,,      Lnion  Lamp  Works,  2iJ6 

Westinghouse    Electric     and 
Manufacturing  Co.,  307 
Brook,  E.,  756 
Brush    Electrical    Engineering    Co., 

670.  799 
Buenos    Ayres    City    and    Suburban 

'I  ramways,  669 
Callendci's  Cable   and  Construction 
Co.,  507 

Share    and    Investment 
Trust,  226 
Camborne  Electricity  Supply  Co.,  307 
Campbell  i*t  Isherwood,  3u7 
Cape  Electric  Tramways,  923 
Cartwright,  A.  S.,  1007 
Ceara    Tramway,    Light  and   Power 

Co.,  22 
"Cedes"  Electric  Traction  Co.,  466 
Chili  Telephone  Co.,  607 
Church  Stretton  Electric  Supply  Co., 

315 
Clarke,  Steavenson  *  Co.,  670 
Clarke,  T.,  ><:  Co..  588 
Cleveland    and    Durham    Electric 

P.,wer,  226,  71i 
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Corona  Lamp  Works,  23,  507 
Cox,  G.  H.,  &  Co.,  (69 
Creed,  Bille  &  Co.,  670 
Crvselco,  507 

Dargue,  Griffiths  &  Co.,  387 
Dawson,  Roger,  226 
Direct  West  India  Cable  Co.,  755 
Dixon  &  Corhett  and  R.  S.  Newall  and 

Co.,  881 
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755,  799,  1007 
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Reduction,  881 
Electrical  Adveriising  Co.,  22 

,,         and  Engineering  Supplies 

Co.,  765,  799 
„         and  Industrial  Investment 
Co.,  466 
Power  Storage  Co.,  588 
Eleclromobile  Co.,  22,  8.-1 
Engineering  and  Aro  Lamps,  23 
Evershed  &  Vignoles,  226 
Falv^y's  Turbine  Syndicate,  928 
Foreign  and  Colonial  Lisihtintr,  S87 
Foster  Engineerin,-  C...,  -IM,  ssl 
General  Accessoiu  s  Co.,  l'>10 
Grindell-Matthews      Win-lefs     Tele- 
phone S^-ndicate,  1007 
Guildford  Electricity  Supply  Co.,  SC7 
Halifax  and  Bermudas  Cable  Co  ,  6',0 
Harford,  Samuel,  &  Co.,  923 
Hellyar  4  Sons,  507 
HUl,  Harding  &  Co.,  307 
Hong  Kong  Tramway  Co.,  670 
Hulett,  D.,  ii  Co.,  607 
Hydro-Electric  Light  and  Crane  Co., 

607 
Imperial  Tramways  Co.,  881 
Indicating  Fuse  and  General  Manu- 
facturing Co.,  226,  .i07 
Industrial  Plant  Co.,  307 
International  P.A.V.E.  Tramcar  Co., 

307 
Jandus  Arc  Lamp  and  Electiio  Co., 

755 
Johnson   Secret  Wireless  Telegraph 
andTtlephone  Testing  Syndicate, 
1007 
Jones,  Fredk.,  &  Co.,  881 
Keighley  Electrical  Engineering  Co., 

923 
Keith,  James,  A-  Blackman,  6f8,  1007 
Kirby,  J.,  &  Co.  (Leeds),  881,  923 
Ktupka  i  Jacoby,  1006 
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Leatherhead  and  District  Electricity 

Co.,  226 
Llanelly  and  District  Electric  Light- 
ing and  Traction  Co.,  681 
Lucv,  W.,  &  Co.,  307 
Luken  Co.,  226 
^ladras  Electric  Supply  Corporation, 

367 
Mann,  Egerton  &  Co.,  670 
Jleadows,  W.  A.,  &  Co.,  807 
Mechanical  Appliances  Co.,  881 
Merthyr  Electric  Traction  and  Light- 
ing Co.,  588 
Mexican  Fuel  and  Power  Co.,  755,  881 
Midland  Electric  Manufacturing  Co., 

307 
Naylorgraph,  887 

Newcastle    and    District  Electric 
Lighting  Co.,  23 
„  -upon-Tyne  Electric  Sup- 

ply Co.,  307,  881 
Newton  A  Pycroft,  923 
North  Wales  Power  and  Traction  Co., 

669 
Xorlhern  Counties  Electricity  Supply 

Co.,  307 
Northwood  Electric  Light  and  Power 

Co.,  226 
Orford  Electric  Light  and  Power  Co., 

881 
Pacific  and  European  Telegraph  Co., 

1007 
Penartb  Electric  Lighting  Co.,  E07 
Penrith  Electric  Supply  Co.,  32,  28 
Perth  Electric  Tramways  Co.,  607 
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Peterborough  Electric  Traction  Co., 
607 

Pirelli,  1007 

Ponteleo  Welding  Patents,  669,  1007 

Potteries  Electric  Traction  Co.,  507 

Power  Gas  Corporation,  226 

Rangoon  Electric  Tramway  and  Sup- 
ply Co.,  226 

Reason  Manufacturing  Co.,  226 

Beyrolle,  A.,  &  Co.,  226 

Rhondda  Tiamways  Co.,  881,  1007 
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Supply  Co.,  226 

Ridings  Arc  Lamp  Co.,  765 

Robinson,  M.  E  ,  &  Co.,  22 

Rochdale  Asbi  stos  Co.,  881 

Sitety  Light,  226 

Ban  Luis  (Mexico)  Tramways,  345 

SBanghai  Electric  Construction,  V25 

Siemens  Bros.  Dvnamo  Wo.ks,  307 

Singapore  Electric  Tramways,  923 

Sisson,  W.,  &  Co.,  755 

Sloan  Electrical  Co.,  688 

South  American  Cable  Co.  669 

„      American  Light  and  Power  Co., 

23 
„      Loudon    Electric    Supply   Cor- 
poration, 669 

Sp°ncer.  Percival,  &  Co.,  881 

Steam  Electric  Lamp  Co.,  669 

Stevens,  W.  A.,  307 

Sunderiand  District    EHectric   Tram- 
ways. 1007 

Sykes,    W.    R.,    Interlocking    Signal 
Co.,  1007 

Telegraph  Condenser  Co.,  307 

Telephone  Co.  of  Egypt,  507 

Tinsley,  John,  22 

Tratford    Power   and    Light    Supply 
(1902),  307 

Tubes,  669 

United  Electric  Tramways  of  Monte 
Video,  669 
„      River   Plate    Telephone    Co., 
669 

Urban  Electric  Supply  Co.,  226 

Vaughan  &  Sons.  1007 

Venner  Time  Switches,  307 

Veritys,  307 

Walker,  Durell,  i-  Co.,  226 

Wellingborough  Electric  Supply  Co., 
5C7 

West  African  Telegraph  Co.,  307 

Windermere  and  District  Electricity 
Kuppiv  Co.,  276 

Woking  Electric  Supply  Co.,  226 

Wolverhampton      District      Electric 
Tramways,  307 

Wright  Electrical  Sales  Co.,  £07 

X.  L.  Electric  Co.,  (^81 

Yarmouth  (I.W.)  Electricity  Supply 
'  Co.,  1007 

Yorkshire  Cable  Co.,  1007 

"Z."  Electric  Lamp  Manufacturing 
Co.,  670 
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OJympia,     Electric    heating    of    the 
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The  Engineering    Exhibi- 
tion at,  £83,  613,  681 
Omnibus      traffic.     Local     authorities 

and,  86 J 
Openings  for  foreign  trade,  by  W.  H. 

Booth,  368 
Operating   staffs,    Rules    for    electric, 

274,  314 
Organisation  in  electrical  undertakings, 
hy  C.  M.  Shaw,  5 
„  in     electrical    under-" 

takings,  42 
Oscillations    by    spark-gaps    immersed 
in  running  liquids.  The  produc- 
tion of  electrical,  by  W.  H.  Eccles 
and  A.  J.  Mskower,  409 
Osram  lamp  litigation,  1049 
Otho  electric  engine  starting,  ignition 
and  lighting  dynamo  for  motor- 
cars. The,  1018 
Output  of  minerals  and  ttie  use  of  coal- 
cutting  machinery  in  1911,  395 
Overhead  conductors.  Aluminium,  117 
„         mains,  Wayleaves  for.  305 
,,         transmission  systems,  by  T. 
Schonteil,  986 
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1  aris  tramways.  Reorganisation  of  the, 

877 
Parks  electro-cyanide  process.  The,  by 

J.  R.  Parks,  253 
Parliament,  Engineers  in.  857 

„  to  consider.  New  electrical 

proposals  for,  939 


Parliamentary. — 
Bingley  Tramways  Bill,  39 
Birmingham  Tramways  Bill,  52 
Bognor  electricity,  53 
Brighton  Tramways  Bill,  62 
Cheltenham  electric  lighting,  88 
Clyde  Valley  Electrical  Power  Order 

Conflimation  Bill,  209 
County  of  Lanark  Tramways  Bill,  68 
Electric  Lighting  Provisional  Order 
■  No.  2|  Bill,6S 
Tramways  (London),  89 
Electrical  work  on  battlenbips,  023 
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Falkirk  electric  lighting,  88,  254 
Glasgow  tramways,  878 
Illumination  Committee.  .53 

standards,  39 
L.C.C.  Tramways  and  Improvements 

Bill,  165 
Light  Railways  Bill,  127,  840 
Lighting  of  the  House  of  Commons, 
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Loch     Ericht    Water    and    Electric 

Power,  53,  165 
London  Electric  Railway  Bill,  62 

„       railway  schemes,  £78 

,,        tramcars,  88 
Metropolitan  District  Railway  Bill, 40 

Railway  Bill,  127 
Midland  Railway  (L.T.  and  S.R.  Pur- 
chase) Bill,  52,  127 
National  Electric  Construction  Co.'s 

Bill,  165 
Oil  and  electric  lamps  (testing),  922 
Qualifications  of  factory  inspectors,  878 
Royal  Assent,  255,  998 
Second  Beading,  53,  127 
Sheffield  Corporation  Bill,  88,  208, 1015 
Speedometers,  53 
Third  readings,  88,  127 
Tramway  accidents,  998 
Wifeless  telegraphy  experts,  998 
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and  B.  P.  Haigh,  10)8 
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purposes.  The  commercial  utili- 
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Prevention  of  Corruption  Act,  The,  1023 
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Problems  of  wireless  telegraphy.  The 
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Fi;w  (lociiments  are  of  greater  huinun  interest  to  the  electrical 
engineer  engaged  in  practical  work  than  the  annual  report  of 
11. M.  Electrical  Inspector  of  Factories.  Therein  Mr.  G. 
Scott  Ram  places  on  record,  clearly  and  concisely,  the  tale  of 
accidents  that  have  been  brought  to  his  notice  during  the 
year,  compares  it  with  previous  records,  and  discusses  the 
causes  of  such  misadventures.  But  he  does  not  stop  there  : 
he  goes  on  to  show,  as  far  as  possible,  ('•////  these  accidents 
happen,  and  to  offer  sound  advice  for  their  prevention  in  the 
future  ;  and  we  have  no  doubt  that  many  a  workman  un- 
consciously owes  his  life  to  the  sagacious  comments  and 
unsparing  criticism  often  embodied  in  these  reports. 

One  of  the  most  singular  features  of  the  report  is  the 
fre(|uency  cf  accidents  to  skilled  persons  engaged  in  cleaning 
high-pressure  switchgear— accidents  that  often  prove  fatal. 
Of  all  parts  of  an  electrical  installation,  the  switchboard  is  at 
once  the  most  exposed  and  the  most  respected.  Everybody 
about  a  high-pressure  station  is  well  aware  of  the  hidden 
dangers  of  the  switchboard— hidden,  because  electricity 
offei-8  no  indication  of  its  presence.  Elaborate  safeguards  are 
prescribed,  to  be  observed  before  any  person  is  given  access 
to  the  cells  containing  the  switchgear — yet,  in  spite  of  the 
best  intentions,  sometimes  the  most  obvious  and  elementary 
precautions  are  omitted,  with  disastrous  results. 

There  is  clearly  a  great  want  for  a  really  effective  and 
reliable  indicator  of  the  fact  that  an  electric  conductor  is 
alive.  Various  devices  have  been  put  forward  for  this 
purpose,  but  apparently  they  do  not  adequately  meet  the 
case— otherwise  they  would  surely  be  used.  Unfortunately, 
however,  very  many  of  the  accidents  are  to  be  ascribed  to 
carelessness  on  the  part  of  the  person— often  highly  com- 
petent and  experienced— who  becomes  the  victim  of  the 
accident,  and  thus  pays  for  his  own  slackness. 

It  will  be  noticed  that  the  number  of  accidents  has 
appreciably,  though  but  slightly,  increased,  and  in  view  of 
the  continuous  expansion  of  the  electrical  industry  in 
all  directions,  this  is  not  surprising  ;  it  is,  however,  gratify- 
ing to  observe,  from  curves  given  by  Mr.  Ram,  that  while 
the  use  of  electricity  for  motive  power  in  factories  has 
steadily  increased  during  the  last  10  years,  the  number  of 
accidents  occurring  annually  has  been  almost  at  a  standstill 
since  1907 — the  year  in  which  the  draft  regulations  of  the 
Home  Office  were  issued.  Until  then  they  were  increasing 
at  the  same  rate  as  the  use  of  electricity,  and  if  there  had 
been  no  check,  they  would  now  have  numbered  twice  as 
many  as  they  did  last  year.  This  is  a  result  upon  which 
the  Home  Office,  and  Mr.  Ram  himself,  may  well  be 
congratulated. 

As  usual,  a  considerable  number  of  accidents  were  due  to 
the  use  of  defective  hand  lamps  and  other  portable  apparatus 
not  efficiently  earthed,  two  of  them  being  fatal  at  2.j0  volts 
D.c.  and  220  volts  a.c.  respectively. 

The  impossibility  of  providing  against  all  conceivable 
[1]  C 
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eventualities  is  well  illustrated  by  a  fatality  which  occurred 
in  connection  with  a  dock  crane.  The  trolley  wires  were 
enclosed  in  a  conduit  with  la  longitudinal  slot,  and  were 
apparently  inaccessible  ;  yet  a  man  who  had  dropped  some- 
thing into  the  conduit  put  his  hand  through  the  slot  and 
touched  the  conductors. 

We  regret  to  note  that  in  many  cases  comphance  with 
the  Home  Office  Regulations  is  still  avoided,  sometimes  de- 
liberately and  with  full  knowledge  of  the  fact.  Fuses  of 
dangerous  types  are  being  installed,  even  in  new  work.  In 
some  instances  fittings,  such  as  portable  hand  lamps,  though 
described  as  "  of  Home  Office  pattern,"  and  honestly  in- 
tended to  comply  with  the  Regulations,  have  been  found  to 
be  radically  defective  through  the  ignorance  of  the  designer  ; 
indeed,  some  of  the  examples  described  by  the  Inspector  are 
amazing  in  their  absolute  neglect  of  the  most  elementary 
precautions  against  accident.  Many  of  these  instances  are 
presumably  due  to  incompetence  in  the  drawing  office  ; 
draughtsmen  are  notoriously  underpaid,  and  many  of  them 
are  devoid  of  practical  experience,  not  only  in  the  use  of  the 
apparatus  they  design,  but  even  in  the  workshop.  It  is  not 
their  fault,  and  we  do  not  blame  them,  but  their  employers. 
Electrical  apparatus  ought  to  be  designed  by  competent 
men,  and  no  design  should  leave  the  drawing  office 
until  it  has  been  rigidly  scrutinised  and  passed  by  an  ex- 
perienced electrical  engineer — not  merely  by  a  mechanical 
draughtsman,  who  may  have  no  acquaintance  with  the  con- 
ditions under  which  the  apparatus  will  be  used.  But  even 
in  the  case  of  important  plant — such  as  high-pressure 
switchgear — serious  defects  are  reported  :  for  example,  on  a 
large  main  switchboard  designed  by  a  firm  of  consulting 
engineers,  the  "isolating"  switches  were  found  to  be  not 
between  the  oil  switches  and  the  bus-bars,  but  on  the  other 
side  of  the  oil  switches.     Surely  this  is  the  limit. 

But,  while  Mr.  Ram  necessarily  deals  mainly  with  the 
faults  which  he  has  discovered,  it  is  consoling  to  note  his 
remark  that  there  is  an  increasing  number  of  examples  of 
excellent  work  in  electrical  works  and  factories,  and  the  general 
standard  is  much  better  than  it  was  a  few  years  ago.  "While  we 
can  never  expect  to  see  bad  work  and  carelessness  wholly 
abolished,  there  is  clear  evidence  of  a  great  improvement  on 
the  whole,  and  we  hope  to  see  the  accident  curve  not  merely 
horizontal,  but  actually  trending  downwards,  whilst  the 
output  curve  becomes  even  steeper. 


THE     RULE     OF     LAW. 


In  many  of  the  text-books  on  Constitutional  Law  appears 
the  statement  that  England's  claim  to  greatness  is  founded 
upon  the  respect  of  her  people  for  the  law,  If  this  is  a  true 
saying — and  we  have  no  reason  to  doubt  that  it  is — the 
present  state  of  affairs  in  the  industrial  world  must  cause 
people  to  look  forward  to  the  future  with  grave  misgiving. 
We  appear  to  be  abandoning  those  principles  of  government 
by  which  in  the  Empire  beyond  the  seas  a  handful  cf 
Englishmen  is  able  to  govern  millions  of  less  civilised  races. 
We  once  heard  Lord  Curzon  of  Kedlestcn,  with  the  honouis 
of  his  Viceroyalty  fresh  upon  him,  say  that  ours  was  not  a 
military  rule  in  India  ;  it  was  not  the  English  legions  which 
won  the  respect  and  admiration  of  the  native  populatitiu. 
"  It  is,"  he  added,  "  the  administration  of  even-handed 
justice  according  to  the  best  traditions  of  English  law." 

It  is,  indeed,  by  a  sober  and  temperate,  yet  unflinching, 
application  of  English  principles  of  justice  that  the  native  is 
to  be  controlled.  Have  we  reached  such  a  pitch  of  excellence 
nearer  home  that  we  can  afford  to  "  draw  cff  the  watch 
dog  "  whose  duty  it  is  to  preserve  public  peace  and  order  ? 

A  curious  state  of  things  has  been  revealed  in  the  papers 
during  the  last  few  weeks.  In  one  column  one  reads  of  a 
gross  and  deliberate  outrage  perpetrated  by  a  band  of  lusty 
strikers  upon  a  weak  and  defenceless  old  man.  In  another, 
one  learns  that  the  Home  Secretary — who  is  the  ostensible 
custodian  of  public  order — has  made  the  following  statement 
in  the  House  of  Commons  : — "  No  circumstances  have  arisen 


which  render  it  necessary  to  call  out  the  military."  What 
new  form  of  justice  is  it  that  is  to  be  administered  cr  not, 
accordhig  to  the  degree  of  interference  with  the  liberty  of 
the  subject  which  has  taken  place  'i  If  :iO  men  have  their 
heads  broken  ;  if  30  dockers  are  prevented  from  pursuing 
their  lawful  avocation  ;  if  50  women  and  children  are 
starving  to  death — prove  the  attainment  of  any  one  of  these 
standards,  and  we  shall  set  the  law  in  motion,  but  not 
before  ! 

Moreover,  in  considering  the  amount  of  harm  which  is 
being  done,  the  assaults  or  other  overt  acts  of  a  violent 
picket  are  but  a  superficial  indication  of  what  is  really 
taking  place.  The  fear  of  being  intimidated  is,  of  itself,  an 
influence  <veLl  calculated  to  make  a  man  keep  away  from  his 
work.  Addressing  a  deputation  which  recently  waited  upon 
him,  Mr.  As<|uith  pointed  out  that  there  was  nowadays  less 
violence  in  trade  disputes  than  there  was  20  years  ago.  Mr. 
Baird,  to  whom  the  observation  was  addressed,  said  :  "  I  think 
the  probable  reason  is  that  those  who  are  anxious  and  willing 
to  work  are  so  intimidated  nowadays  that  they  will  not  move 
at  all." 

In  what  sense,  then,  has  the  rule  of  law  been  ruthlessly 
abandoned  r  Let  us  glance  at  the  evolution  of  the  law  as 
affecting  trade  combinations  since  1800.  In  that  year  it 
was  declared  by  the  Combination  Act  that  every  combina- 
tion for  obtaining  an  advance  in  wages  or  altering  the 
hours  of  work,  or  decreasing  the  amount  of  work,  or  pre- 
venting any  person  employing  whomsoever  he  might  think 
fit  to  employ,  or  for  preventing  workmen  hiring  themselves, 
of  attempting  to  induce  workmen  to  leave  their  work,  was 
illegal ;  and  not  only  illegal,  but  punishable  criminally. 
In  1824  the  criminal  -liability  of  combination  in  advancing 
or  fixing  the  rates  of  wages  was  removed.  In  185!l  peaceful 
persuasion  to  induce  workmen  to  abstain  from  working  in 
order  to  raise  their  wages  was,  for  the  first  time,  declared 
lawful.  So  much  for  criminal  liability.  As  regards  civil 
liability,  in  the  reign  of  Henry  VIII  Trade  Unions  were 
declared  unlawful,  as  being  in  restraint  of  trade.  Not  only 
are  Trade  Unions  lawful  bodies  at  the  present  day,  but 
they  are  above  the  law,  in  the  sense  that  they  are  not  to  be 
made  responsible  for  torts  which  may  be  committed  or  in- 
stigated by  them.  And  picketing  has  been  declared  to 
be  legal  by  Act  of  Parliament. 

The  most  melancholy  aspect  of  the  present  situation  is 
that  the  Government  stoutly  refuses  to  interfere  even  in  a 
matter  where  interference  would  be  at  once -warranted  and 
effective. 

There  are  two  kinds  of  intimidation,  open  and  secret.  A 
man  may  be  made  miserable  at  his  work  and  in  his  home, 
although  no  overt  act  can  be  proved  against  his  persecutors. 
The  open  act  of  oppression  can  be  prevented  by  methods 
which  are  swift  and  sure  :  but  which  of  us  can  suggest  a 
remedy  for  that  petty  tyranny  and  spite  which  can  reduce  a 
man  to  the  depths  of  misery.  In  refusing  that  measure  of 
relief  which  they  can  afford,  the  powers  that  be  appear  to 
have  forgotten  the  lines  of  Dr.  Johnson  when  he  wrote  : — 

How  small  of  all  that  hnman  hearts  endure, 
That  part  which  laws  or  Kings  can  cause  or  cure  I 
8till  to  ourselves  in  every  place  consigned, 
Our  own  felicity  we  make  or  find. 
With  secret  course,  which  no  loud  storms  annoy, 
Glides  the  smooth  current  of  domestic  joy, 

Mr.  Ascjuith  is  prepared  to  admit  the  existence  of  such 
forms  of  intimidation.  In  his  address  to  the  deputation  he 
said  :  "  Do  not  let  it  be  supposed  that,  if  you  have  people  who 
are  disposed  to  practise  intimidation,  by  penalising  one 
particular  form  of  it  you  get  rid  of  other  forms  of  it.  Inti- 
midation is  a  very  subtle  thing,  and  may  be  exercised  in  many 
different  ways.  And  although  anything  in  the  nature  of 
violence  and  hustling  is  comparatively  easily  detected  and 
easily  dealt  with,  there  are,  as  we  all  know,  other  methods  by 
which  people  who  are  evilly  enough  disposed,  can  coerce  the 
free  will  of  their  neighbours  and  their  fellow  employes." 

If  one  were  to  judge  by  the  results  of  another  form  of 
Government  interference — viz.,  so-called  conciliation  between 
masters  and  men  during  recent  years,  it  must  be  confessed 
that  such  interference  is  not  very  satisfactory.  The  number 
of  strikes  has  not  diminished.  The  arrogance  of  the  demands 
made  by  labour  has  also  increased  ;  and  there  is  no  evidence 
— mdeed,  the  evidence  is  all  the  other  way — that  the  award 
of  a  Government  arbitrator  makes  for  lasting  peace. 
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The  imiliator  uppointed  by  Oovernment  is  by  a  natural 
tcndoiicy  tlic  ajjostle  of  compromise.  Now  compromise 
involves  the  proposition  that  each  party  gives  and  takes 
somutliintc.  (.'■)iiseqacntly,  if  there  is  a  strike,  and  the 
strikers  are  content  to  submit  the  matters  in  dispute  to  the 
mediation  of  a  (lovernment  official,  they  f^ain  something, 
even  if  they  do  not  gain  all.  In  the  result  they  arc 
encouraged  to  strike  again,  until  the  whole  of  their  demands 
are  conceded. 

It  is  not  surprising  that,  in  tlic  disheartenment  created  by 
all  these  trade  disputes,  employers  should  sigh  for  the  good 
old  days  when  every  man  was  free  to  dispose  of  his  capital 
or  labour  as  he  willed.  We  are  convinced  that  whether  the 
time  is  near  or  distant,  those  days  will  come  again,  and  the 
working  classes,  having  been  taught  in  the  stern  school  of 
experience,  will  ultimately  find  that  there  is  little  to  be  gained 
by  strikes  and  continual  disi)utes  with  their  employers. 


THE     I.M.E.A.    CONVENTION.    1912. 

(Concluded  from   Vol.  70,  paye  lo.iT.) 


Fixing 
Machinery. 


It  is  a  quite  common  clause  in  a  con- 
tract for  a  machine  maker  to  contract  to 
fix  his  machinery  upon  foundations  to  be 
pro\ided.  Such  foundations  are  now  usually  in  the  form  of 
a  concrete  block,  in  which  are  embedded  certain  vertical 
boxes  of  light  wood,  into  which  the  holding-down  bolts  are 
fixed  by  being  grouted  up  with  cement  mortar.  If  a 
macliine  supplier  engages  to  "  fix,"  ought  this  word  "  fix  "  to 
include  the  whole  of  the  operation  of  fixing,  including  the 
sujiply  and  running  of  the  cement  grout  ? 

Sonic  contractors  say  that  the  grouting  is  part  of  the 
supplying  of  the  foundation.  If  this  construction  be  allowed, 
then  the  fixing  of  a  machine  means  nothing  more  than 
levelling  it  on  a  bed  by  means  of  wedges,  its  holding-down 
bolts  simply  hanging  loose  in  the  bolt  sockets.  Hut  does 
not  the  word  "  fix  "  mean  to  render  immovable  ?  and  how 
can  the  machine  bo  immovable  if  the  bolts  are  hanging 
loose  ?  And  is  not  a  holding-down  bolt  a  part  of  the 
machine  r  Holding-down  bolts  are  always  furnished  by  the 
machine  or  engine  buildei',  and  he  is,  therefore,  bound  to  fix 
such  bolts. 

Some  engineers  say  that  on  no  account  would  they  allow 
their  machines  to  be  grouted  except  by  themselves,  and  this 
seems  to  be  a  proper  attitude.  Again,  if  machines  are  to  be 
grouted  at  the  cost  of  the  client,  the  machine  builder  is 
not  responsible  for  failure  if  the  grouting  is  badly  carried 
out.  It  appears  to  be  a  correct  view  to  take,  to  demand 
that  the  machine  builder  shall  certainly  grout  up  his  own 
bolts.  One  would  also  think  that  he  should  construct 
foundations,  for  he  might  fall  back  on  a  "bad  foundation" 
to  cover  a  failure  of  his  machine,  especially  if  the  foundation 
did  not  agree  exactly  with  the  drawing  he  had  supplied. 

Since  there  is,  perhaps,  liable  to  be  a  divergence  of  opinion, 
would  it  not  be  well  that  engineers  should  more  particularly 
define  the  limits  between  two  separate  contractors  ?  Thus, 
a  foundation  migbt  be  specified  to  be  provided  not  more  than 
ij'ii  of  an  inch  low,  and  with  bolt  holes  to  template  to  be 
provided  by  machine  builder,  and  the  machine  builder  to  be 
called  on  to  fix  and  grout,  or  otherwise  properly  bed  his 
machine,  and  be  responsible  for  bolt  fixing  also. 

It  is  not  always  that  the  demarcation  word  admits  of  such 
a  clear  definition  as  the  word  "  fix  "  seems  to  do,  and  it  is 
thus  the  more  necessary  to  insert  a  special  clause  that  shall 
define  without  risk  of  ambiguity  where  responsibility  ends 
and  begins. 

Years  ago,  before  machine  beds  were  so  easily  fixed  and 
bedded  on  wedges  and  grout,  the  fixing  of  a  machine  was  a 
bit  of  careful  work  which  re(]uired  time.  Using  planks  as 
levers,  the  bed  was  rubbed  to  and  fro  on  the  ashlar  masonry 
of  millstone  grit  of  which  all  beds  were  built.  The  blackened 
stone  was  dressed  down,  and  a  second  rubbing  was  done,  the 
bed  being  tested  at  every  operation,  and  the  stone  dressed 
away  until  finally  the  bed  was  level,  and  the  stone  surface 
fairly  well  blackened  all  over,  showing  good  contact  and 
support.  No  grout  or  packing  was  used  ;  the  cast-iron  was 
direct  upon  the  grit.  All  bolt  fixing  was  done  by  the 
machine  builder,  and  there  is  this  precedent  to  show  that 
fixing  always  has  included  the  bolts. 


The  Tradinir  Departments  and  Rate  Relief. 

We  are  very  glad  to  see  this  most  important  subjeet  taken 
up  by  Mr.  Pearce,  in  whose  great  city  of  Manchester  the 
matter  is  just  now  a  very  live  consideration. 

Mr.  Pearce  considers  with  great  care  the  arguments  put 
forward  by  those  who  desire  to  annex  profits  in  relief  of 
rates.  Of  course  he  deals  with  the  subject  mainly  from  the 
point  of  view  of  the  electricity  supply  department.  The  use 
of  tramcars  being  optional,  and  their  income  being  derived 
partly  from  visitors,  it  may  be  fairly  argued  that  some  of  their 
profits  should  go  to  the  community  in  this  direct  manner. 
This  is  further  rendered  desirable  by  the  fact  that  the 
debt  charges  on  road  widening  expenditure,  due  to  the  tram- 
ways, are  borne  by  the  rates. 

The  chief  argument  of  the  profit-takers  is  that  the  credit 
of  the  ratepayers  is  pledged  ;  they  have  to  take  the  risk  and 
should,  therefore,  take  the  money  earned.  Mr.  Pearce 
rightly  points  out,  however,  that  this  money  should  be  con- 
sidered as  the  underwriters'  premium,  and  should  not  be 
spent,  but  invested  so  as  to  reduce  the  risk.  Thus,  if  there 
is  any  profit  it  should  be  kept  by  the  department,  and  if 
there  is  no  profit — why,  then  there  is  nothing  for  distribution. 
Of  course,  if  the  undertiiking  has,  in  previous  years,  been 
assisted  financially  out  of  the  rates,  the  money  so  received 
should  be  paid  back  as  soon  as  possible. 

Mr.  Pearce  next  goes  on  to  Siiy  that,  as  local  authorities 
raise  money  at  rates  some  1  ]  per  cent,  better  than  do  com- 
panies, this  advantage  might  fairly  be  handed  over  to  the 
rates.  We  do  not  greatly  object  to  this,  though  it  is  really 
"  fortune  of  war,"  and  we  think  the  money  would  be  better 
employed  by  being  kept  in  the  business. 

The  argument  as  to  the  use  of  highways  for  distributing 
mains  holds  very  little  water.  The  undertaking  is  itself  a 
ratepayer  of  no  mean  order,  and  is  entitled  to  this  privilege. 

The  next  argument  is  that  absence  of  profit-making  leads 
to  mismanagement.  We  have  little  patience  with  so  absurd  a 
statement.  It  convicts  itself  the  moment  it  is  uttered.  We 
know  that  it  is  the  custom  to  jeer  at  officialdom,  whether 
municipal  or  civil ;  but  it  would  be  false  ti  say  that,  because 
the  Navy,  the  Army,  the  Civil  Service  (with  the  exception  of 
the  Post  Office),  the  police,  the  highways  department,  the 
cleansing  department,  the  education  committee,  and  many 
other  departments  of  the  State  or  town  are  not  profit-earning, 
but  money-spending  departments — that  for  this  reason  they 
are  mismanaged.  Yet  this  is  the  logical  conclusion  of  the 
"  argument."  The  fact  is  that  officials,  as  a  whole,  earn  all 
the  money  they  get,  and  the  outcry  against  them  is  largely 
due  to  envy  and  misrepresentation. 

Mr.  Pearce  thinks  it  siems  impossible  to  justify  charging 
consumers  with  more  than — 

(a)  Production,  distribution,  and  management  costs. 

(/')  Debt  redemption  charges,  supplementing  these  where 
necessary  to  make  them  e<jaivalent  to  true  depreciation. 

(r)  Interest  charges. 

(d)  Underwriting  charges  (relief  of  rates)  at  1  to  1|  per 
cent. 

We  think  this  is  not  unfair,  though,  as  we  said  above, 
item  (d)  would  be  better  if  merged  in  item  (b). 

In  general  Scotch  law,  the  rates  may  not  be  relieved  by 
trading  profits,  and  in  the  Potteries  Federation  Act  this 
provision  was  imposed  by  Parliament. 

Next  Mr.  Pearce  says  it  is  a  point  of  contention  whether 
relief  should  be  calculated  on  the  total  capital  or  on  the  out- 
standing debt :  he  himself  comes  to  the  conclusion  that  the 
latter  is  the  correct  basis.  This  outstanding  debt  is  the 
total  risk,  and  even  this  is  only  true  if  the  assets  are  assumed 
t>  be  valueless. 

While  we  agree  that  municipal  electric  and  gas  supplies 
are  not  fit  subjects  for  any  beyond  the  slightest  taxation,  we 
do  not  think  it  is  true  that  "  there  is  no  justification  for 
indirect  taxation  upon  one  part  of  the  community  as  a  means 
of  affording  relief  to  the  direct  rating  of  the  whole  community. 
This  is  done  every  day  in  Imperial  taxation,  and  we  suppose 
that  is  justification  enough. 

Quoting  from  both  the  Municipal  Journal  and  the 
Accountant,  Mr.  Pearce  points  out  that  if  money  is  taken  from 
the  rates,  this  delays  Imperial  contributions,  and  he  goes  on 
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to  say  that  Mr.  Haward,  Comptroller  to  the  L.C.C.,  estimates 
the  claim  of  the  local  authorities  against  the  Imperial 
exchequer  for  services  which  are  national  in  character  at 
£7,500,000  per  annum.  Of  course,  all  this  money  has  to 
come  from  the  pockets  of  the  community  as  a  whole,  and 
theoretically  it  makes  little  difference  whence  it  comes  ;  but 
it  must  not,  any  part  of  it,  be  obtained  by  robbino;  the 
electricity  supply  departments.  If  the  Government  paid 
more  it  would  tend  to  centralise  local  administration  ;  and 
while  we  think  that  in  many  ways  this  would  be  an 
advantage,  yet  there  is  no  doubt  that  fierce  opposition 
would  be  aroused. 

The  great  thing  to  do,  in  order  to  safeguard  the  rate- 
payers completely,  is  to  see  that  the  outstanding  debt  is  less 
than  the  value  of  the  assets.  This  does  away  with  all  risk, 
and  all  justification  for  payment  of  money  in  relief  of  rates 
is  thus  removed.  Mr.  Pearce  rightly  emphasises  the  indirect 
benefits  gained  by  low  charges  for  electricity  in  attracting 
new  industries  and  retaining  old  ones,  besides  the  lessening 
of  the  smoke  evil.  Those  are  the  advantages  of  cheap  elec- 
tricity, and  they  cannot  be  estimated  at  so  many  pence  in 
the  £. 

In  a  recent  article  on  Mr.  Wilkinson's  presidential  address, 
we  said  that  the  only  reference  made,  in  any  of  the  papers 
this  year,  to  meters,  was  in  Mr.  Pearce's  paper.  He  thinks 
it  an  advantage  that  services,  meters,  instruments,  tools, 
spare  parts,  Ac,  should  be  bought  out  of  revenue,  and 
where  the  finances  of  the  undertaking  allow  of  it,  there 
is  much  to  be  said  in  favour  of  .this  course.  The  policy 
of  the  L.G.B.  is  to  grant  meter  loans  for  five  years, 
thus  making  it  better  to  buy  at  once  out  of  revenue. 
This  period  is  rather  short,  for  good  meters  will  last 
quite  10  years  ;  but  meters  are  nearly  always  neglected,  and 
good  meter  men  are  scarce.  An  engineer  has  no 
right  to  expect  good  meters  at  the  prices  which  have 
prevailed  in  recent  years.  "  I  buy  a  meter  for  about 
sixteen  shillings,  it  lasts  for  two  years,  and  I  scrap 
it.  That  is  economy."  So  the  fallacious  argument  goes. 
It  is  forgotten  that  during  the  whole  of  its  life  such  a 
meter  is  getting  worse  and  worse,  and  losing  revenue — 
the  life-blood  of  the  undertaking.  This  is,  as  we  have 
pointed  out,  perhaps  the  most  important  of  all  the 
directions  in  which  economy  can  be  pursued  with  the 
certainty  of  an  immediate  and  ample  return  on  the  ex- 
penditure of  time  and  money  incuried.  It  is  easy  to 
lump  together  all  the  missing  units  under  the  heading 
"  unaccounted  for,"  but  how  many  of  those  units  repre- 
sent a  loss  of  two  or  three  pence  each  ? 

The  whole  subject  is  full  of  interest,  and  we  hope  that 
in  the  future  the  economic  questions  attaching  to  the  pro- 
fession will  be  more  prominent  at  these  conventions  than 
they  have  been  in  the  past.  It  is  often  the  case,  however, 
that  the  expression  of  any  decided  views  on  the  part  of  an 
engineer  attracts  hostile  notice  from  members  of  his  town 
council.  As  the  engineer  is  probably  far  better  able  to 
think  upon  the  subject  than  the  majority  of  the  councillors 
of  to-day,  this  fact,  besides  being  cruel  and  unjust  to  the 
engineer,  is  of  grave  disadvantage  to  the  community. 


The  Limitation  of  Kate  Belief  from  Trading  Profits. 

By  S.  L.  Peabce,  Chief  Electrical  Engineer,  Manchester 
Corporation. 

(.Abstract.^ 

The  object  of  this  paper  is  to  emphasise  the  need  which  exists  for 
a  definite  prononr cement  frem  Parliament  as  to  the  extent  to 
which  local  authorities  should  be  peimitted  to  relieve  the  rates 
from  the  profits  of  their  trading  departments. 

First  and  most  important  of  the  arguments  usually  advanced 
in  advocacy  of  rate-relief  is  that  the  credit  of  the  ratepayers  being 
pledged  for  the  trading  undertakings,  the  ratepayers  are  in  the 
position  of  underwriters  f  nd  as  such,  bearing  the  risk  of  any  losses 
that  may  be  made  by  those  undertakings,  they  are  entitled  to  some 
return  for  their  services. 

But  experience  has  shown  that  the  risks  of  losses  on  well- 
esjablished  supply  undertakings  are  slight. 

In  any  case  it  is  surely  absurd  to  spend  the  premium  which,  if 
the  underwriting  risk  be  a  real  one,  ought  to  be  set  aside  to  meet 
the  loss.  It  will  not  be  seriously  contested  that  the  proper  safe- 
guards to  employ  to  conserve  the  ratepayers'  interests  should  be 
more  adequate,  [reeeive  funds  in  addition  to  the  statutory  sinking 


funds.  But  under  existing  methods  the  ratepayers  of  to-day  are  con- 
suming what  ought  to  be  available  for  ratepayers  of  perhaps  10  or  20 
years  hence.  The  risk,  such  as  it  is,  would  largely  fall  on  the 
next  generation,  and  as  they  cannot  receive  present  profits,  the  only 
way  to  help  them  is  to  prevent  the  risk  occurring  by  providing 
adequate  reserve  and  renewals  funds. 

The  author  admits  that  when  an  undertaking  in  the  first  few 
years  of  its  existence  has  made  losses,  which  have  fallen  on  the 
rates,  those  losses  should  be  liquidated  as  and  when  profits  are 
available  in  addition  to  such  reasonable  annual  return  as  may  be 
made  to  the  ratepayers. 

Seeing,  however,  that  local  authorities  undoubtedly  raise  money 
more  cheaply  than  companies  do,  it  may  be  asked  is  there  any  valid 
reason  why  the  extent  of  advantage  measured  by  credit  should  not 
be  accepted  as  the  full  measure  of  rate-relief.  Turning  to  a  neutral 
source,  we  find  that  tht-  Ai-nuuitaiil  puts  the  balance  of  advantage 
in  favour  of  the  local  authority  raising  money,  as  compared  with 
companies  formed  to  furnish  the  supplies  now  under  review,  at 
about  1 T  per  cent,  per  annum. 

Next,  and  of  much  less  importance,  are  the  arguments  that 
trading  departments  enjoy  the  almost  unrestricted  use  of  the  high- 
ways for  distributing  mains. 

Against  these  may  be  put  the  fact  that  the  main  object  of  muni- 
cipal trading  is  the  general  convenience  of  the  public. 

A  further  argument  used  is  that  absence  of  profit-making  leads 
to  mismanagement. 

It  is  difficult  to  follow  the  reasoning  on  which  this  argument 
is  based.  Competition  for  those  supplies  with  which  we  in  this 
Association  are  concerned,  viz  ,  light  and  power,  is,  and  must  neces- 
sarily be,  keen,  which  in  itself  is  an  incentive  to  economy. 

The  final  argument  used  is  that  it  is  undesirable  for  any  com- 
munity to  use  its  credit  to  cheapen  those  commodities  which  come 
within  the  sphere  of  municipal  trading. 

Where  the  rate-relief  from  trading  equals  the  percentage  already 
suggested,  this  argument  may  be  dismissed. 

As  previously  shown,  if  the  total  charges  for  loan  interest  and 
ratepayers'  underwriting  premium  equal  the  charges  which  would 
have  to  be  met  by  private  enterprise,  then  municipal  and  private 
trading  are  on  the  same  economic  footing. 

As  a  fair  market  price  it  seems  impossible  to  justify  charging 
consumers  with  more  than  the  following,  the  total  of  which  would 
probably  equal,  if  not  exceed,  the  price  which  would  satisfy  joint- 
stock  companies  working  under  leases  from  local  authorities. 

(n)  Production,  distribution  and  management  costs. 

(i)  Debt  redemption  charges,  supplementing  these  where  neces- 
sary to  make  them  equivalent  to  true  depreciation. 

(c")  Interest  charges. 

0/)  Underwriting  charges  (relief  of  rates)  at  1  to  Ij  per  cent. 

Presumably  the  keenest  advocates  of  rate-relief  would  not  urge 
that  consumers  should  be  worse  off  under  municipal  than  under 
private  trading. 

If  this  were  the  case,  municipalities  would  certainly  be  unable  to 
resist  the  encroachments  of  the  large  power  companies,  as  they 
have  had  to  do  from  time  to  time. 

The  recent  declarations  of  Parliament  are  of  great  interest,  and 
as  the  decisions  of  the  two  Houses  are  opposed  to  what  may  be 
termed  the  prevailing  practice,  they  afford  some  hope  that  the  per- 
missive powers  conferred  upon  local  authorities  by  Sec.  7  of  the 
Electric  Lighting  (Clauses)  Act,  1S99,  may  at  no  very  distant  date 
be  reviewed  and  a  statutory  limitation  of  profits  be  imposed. 

In  the  ease  of  the  Salford  Corporation  Bill  of  1909,  the  House  of 
Lords'  Committee  proposed  to  limit  the  application  of  gas  piofits 
for  rate  relief  to  1  per  cent,  on  the  outstanding  mortgage  debt. 
The  Bill  was  withdrawn,  and  now  the  outside  districts  have  agreed, 
subject  to  the  approval  of  the  L  Ci.B.,  that  the  profits  to  be  used  for 
rate- relief  should  be  limited  to  £10,000  per  annum,  instead  of 
between  .<•  5,000  and  £6,000  under  the  House  of  Lords'  decision,  and 
instead  of  £20,000  as  claimed  by  Salford. 

The  next  example  is  that  of  the  Glasgow  Bill  before  the  House 
of  Commons'  Committee  at  a  later  date,  when  the  Committee 
refused  to  recognise  the  right  and  prohibited  any  profit  being 
applied  to  rate-relief,  thus  keeping  in  line  with  the  general  Scotch 
law  regarding  gas  and  other  undertakings. 

A  further  example,  and  one  possibly  more  important  still,  as 
indicating  the  L.G.B.'s  present  attitude,  is  the  Potteries  Federation 
Act,  under  which  no  trading  profits  are  to  be  devoted  to  rate-relief. 

As  far  as  the  assets  of  any  form  of  municipal  enterprise  are  con- 
cerned, clearly  the  ratepayers'  risk,  whatever  it  may  be,  can  only 
apply  to  the  portion  as  yet  unliquidated  by  the  operations  of  the 
sinking  fund,  and  the  measure  of  benefit  to  be  returned  must  be 
determined  on  the  basis  of  the  outstanding  mortgage  debt. 

Economists  in  general  do  not  regard  municipal  electric  and  gas 
supplies  as  fit  subjects  for  any  beyond  the  slightest  taxation. 
Obviously  there  is  no  justification  for  indirect  taxation  upon  one 
part  of  the  community  as  a  means  of  affording  relief  to  the  direct 
rating  of  the  whole  community. 

Both  the  Municipal  Journal  and  The  Accovntant  observe  : — 

"  Corporations  which  insist  upon  reducing  rates  out  of  profits 
prevent  the  focusing  of  public  attention  upon  the  rapidly  rising 
general  rates  and  to  the  extent  to  which  this  is  done  Imperial 
contributions    are    withheld    and  the   reform   of    local    taxation 


It  is  worth  asking  what  is  the  main  force  compelling  local 
authorities  to  take  up  this  attitude  towards  municipal  trading. 

Apparently  the  answer  is  to  be  found  in  the  necessity  for 
meeting  the  cost  of  ever-increasing  duties  imposed  on  them  by 
Parliament  without  a  <x)rresponding  increase  of  Imperial  con- 
tributions. 

The  results  of  establishing  a  rational  system  of  rate-aid  would 
clearly  be  far-reaching. 
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TrartiniT  Committees  would  be  relieved  from  the  present  haphazard 
control  which  i»  refrulated  by  local  exigencies  and  considerations 
external  to  the  real  question.  They  would  further  be  under  little 
temptation  to  nefflect  the  provision  of  proper  reserve  and  renewals 
funds,  and  for  which  ncfrleot  the  author  considers  the  present 
practices  arc  largely  accountable. 

The  author  would  here  emphasise  the  invaluable,  thouph  indirect, 
l)enefit»  afforded  to  the  ratepayers  and  citizens  generally  by  a  pro- 
trressive  policy  of  catorinjr  for  power  loads  at  low  rates,  consi.stent 
with  the  financial  stability  of  the  undertakings. 

If  larere  grants  in  aid  are  to  bo  made  in  the  future  it  will  be 
practically  impossible  for  local  authorities  to  supply  current  for 
power  purposes  at  prices  which  will  command  business,  in  which 
event  the  case  for  the  municipality  when  threatened  by  power  com- 
pany Icjrislation  is  thereby  so  much  the  more  weakened. 

Difrressinjr  for  a  moment,  it  is  worth  noting  that  in  not  a  few 
local  authorities  are  to  be  found  those  who.  in  addition  to  advo- 
cntinir  substantial  rate-aid,  urgfe  that  the  proper  policy  is  not  only 
to  render  their  undertaking  free  from  all  debt  in  the  first  cycle  of 
the  working  "  life  "  of  the  undertakinir,  liut  also  to  provide  moneys 
so  as  to  present  their  successors  with  entirely  new  assets  to  becin 
another  cycle. 

As  Parliament  has  intimated  its  preparedness  to  erant  reborrow- 
ines  for  a.isets  when  worn  out,  there  is  surely  no  need  to  handicap 
the  present  development  of  electricity  undertakings  for  the  financial 
benefit  of  posterity. 

What,  however,  is  not  equitable  on  the  lar;;e  scale  may  be  wel- 
comed in  a  small  way.  It  is  all  a  matter  of  dtgree.  On  this  score, 
then,  the  action  of  the  Local  tiovernment  Board  in  recent  years  in 
advocatinfT  or  compelliner  the  purchase  of  services,  meters,  instru- 
ments, tools,  spare  parts,  \c.,  out  of  revenue,  instead  of  raising  loan 
moneys  therefor,  may  be  welcomed.  The  author  consi<lers  this  is  in 
the  direct  interests  of  supply  undertakings,  and  in  the  absence  of 
other  checks  helps  to  prevent  the  undue  burdening  of  trading 
departments  for  rate  aid. 

Returninfr  to  the  author's  main  theme,  he  endorses  the  suggestion 
made  in  various  quarters  that  the  matter  is  worthy  of  consideration 
at  the  hands  of  a  Royal  Commi.^'sion.  Alternatively  he  would  ask 
why  should  not  the  Government  refer  it  to  the  Special  Committee 
now  deliberating  upon  the  Relation  and  Incidence  of  Imperial  and 
Local  Taxation. 

As  the  question  is  one  vitally  affectinp  the  development  of  the 
electrical  industry,  the  author  trusts  that  both  the  I.M.E.A.  and 
I.E.E.  will  take  up  the  idea. 


Ald.  Bruck  (Sunderland),  while  agreeinp  as  to  the  policy  of 
reducing  the  pric«  to  the  consumer  before  subsidising  the  rates 
from  the  surplus  profits,  did  not  agree  that  Parliament  should 
limit  in  any  way  rate  contributions.  In  his  opinion  Parliament 
alreaiy  dominated  the  profits  made  by  munic'ipalities,  and  if 
further  legislative  restrictions  were  introduced,  there  would  be 
little  control  left  at  all  to  the  municipality.  He  disputed  the 
version  of  the  Salford  gas  settlement  given  in  the  paper,  which  was 
finally  arranged  by  mutual  agreement,  and  argued  that  the  present 
L.G.B.  regulations  safeguarded  future  generations,  who  would 
unquestionably  be  much  better  off  than  the  jiresent  one.  When  an 
undertaking  found  it.^elf  with  a  large  surplus  it  should  revise  its 
tariff  and  ensure  that  it  did  not  oacur  a  second  year.  In  conclu- 
sion, he  urged  that  the  electrical  engineer  and  his  committee  were 
competent  to  influence  the  Council,  without  Parliamentry  control. 

Bailie  Smith  (Glasgow"),  after  pointing  out  the  difference 
between  tramway  and  gas  or  electricity  undertakings,  said  in  the 
latter  case  the  tariff  should  be  fixed  from  the  balance  of  the  previous 
year's  working.  If  prices  were  inflated  to  produce  rate  contribu- 
tions, it  would  in  eft'ect  penalise  the  electricity  users  as  compared 
with  the  less  enterprising  ratepayer  who  stuck  to  his  smoky 
chimneys. 

Bailie  Stevenson  (Edinburgh),  in  an  admirable  speech,  said  he 
was  altogether  opposed  to  the  policy  of  relieving  the  general 
ratepayer  at  the  expense  of  the  electricity  consumer.  In  Edinburgh 
during  the  last  eight  years,  the  electricity  department  had  con- 
tributed £49,000  to  the  relief  of  the  rates,  which  it  had  been  repeatedly 
urged  should  be  placed  to  reserve.  But  the  temptation  to  the 
Council  to  appropriate  it  had  always  been  too  strong,  and  as  long 
as  the  option  existed,  the  policy  of  appropration  would  continue. 
This  was  unfair  to  the  electrical  undertaking,  particularly  because 
the  Edinburgh  and  Leith  gas  undertaking  had  no  power  to 
subsidise  the  rates,  and  thus  were  able  to  compete  unfairly.  The 
Edinburgh  reserve  fund  was  up  tD  the  statutory  limit  of  10  per 
cent.,  but  it  was  desired  to  provide  a  depreciation  fund  in  addition 
to  meet  possible  obsolescence — a  policy  which  Aid.  Bruce  had 
criticised.  In  regard  to  the  question  of  tariffs,  they  in  Edinburgh 
had  estimated  for  a  surplus  of  only  £400  on  a  revenue  of  nearly 
£140,000,  on  the  principle  of  the  prayer  ''lead  us  not  into 
temptation,  kc."  the  temptation,  of  course,  being  the  surplus, 
which  it  was  always  desired  to  acquire  for  the  rates.  He  thought 
there  should  be  unanimity  in  asking  Parliament  to  take  that 
temptation  away,  even  if  the  limit  were  not  tixed. 

Mk.  A.  E.  Seatox,  who  posed  as  a  Manchester  ratepayer  of  some 
years'  standing,  jocularly  drew  attention  to  the  peculiarities  of  civic 
promises  in  October,  from  all  of  which  he  gathered  that  the  race 
of  Ananias  was  not  yet  extinct. 

Ald.  Smith  (Liverpool)  urged  the  broader  view  of  responsibility 
to  the  muuicijrBlitv ;  the  latter  had  a  right  to  deal  with  its 
own  fundi  in  is  own  way.  The  ratepayer  had  a  right  to  the 
surplus  ai  a  gi  arantor,  who  would  be  called  on  in  case  some 
catastrophe  h.ippened  to  the  undertaking. 

Councillor  Leese  (Stoke-on-Trent)  agreed  with  the  author  that 


a  limit  should  be  set  to  rate  appropriation  ;  the  reference  to  the 
position  in  the  Federation  Act  was,  however,  rather  misleading. 

Mk.  Campbell,  Brighton,  suggested  that  it  might  be  of  more 
benefit  to  the  community  at  large  to  reduce  the  price  of  electrical 
energy  than  to  reduce  the  rates  by  a  small  amount.  Parliament 
should  be  allowed  to  step  in  to  safeguard  the  contumer.  because  the 
Corporation  was  in  the  position  of  a  monopolist  in  electricity  supply, 
and  could  adopt  the  same  methods  as  a  private  monopoly. 

Bailie  Wii.lock  (Glasgow)  also  agreed  that  the  best  policy  was 
to  reduce  the  price  of  electricity  rather  than  contribute  to  general 
rate  aid. 

Mr.  S.  L.  Pkaiu'e,  in  replying,  said  he  was  surprised  that  J'arlia- 
mentary  action  should  be  deprecated.  He  didn't  agree  that  the 
Council  had  a  right  to  take,  i-ay,  4  or  5  per  cent,  or  that  it  should 
receive  nothing  :  he  suggested  a  middle  course.  The  Parliamentary 
safeguard  was  wanted  because  electricity  committees  were 
absolutely  powerless  to  sway  the  councils.  The  tendency  of 
legislation  was  in  the  direction  of  restricting  rate  aid  from  profits, 
and  he  urged  the  absolute  necessity  of  supplementing  sinking  fund 
contributions  from  a  reserve  fund  where  assets  would  not  last  their 
stated  life. 


Organiiiation  in  Electrical  L'udcrtukiogs. 

A  PAPER  on  this  subject  was  contributed  by  Mr.  C.  M.  Shaw,  chief 
electrical  engineer,  Worcester,  who  takes  the  case  of  what  is 
apparently  a  very  large  undertaking,  and  outlines  by  the  aid  of  a 
skeleton  chart  the  sub-division  of  duties  among  the  staff.  He 
urges  that,  subject  to  the  Electricity  Committee,  the  chief  engineer 
should  he  responsible  for  the  entire  control  of  the  undertaking, 
through  the  various  departmental  heads. 

The  first  division  is  into  engineering,  clerif-al  and  commercial 
departments  ;  the  former  covers  all  engineering  work  proper,  the 
duties  being  dividtd  under  electrical,  steam  and  mechanical 
engineers,  distributing  assistant  (substation),  mains  engineer,  test- 
ing (under  chief  assistant),  chief  draughtsman  and  chief  inspector 
of  street  lighting,  with  further  subdivision  under  each  of  them. 

Mr.  Shaw  also  adds  a  load  dispatcher  to  be  responsible  for  the 
control  of  current  between  the  generating  station  and  the  con- 
sumer. Under  the  clerical  department,  the  duties  are  principally 
divided  between  a  private  secretary,  chief  works  clerk,  accountant 
and  their  assistants. 

The  commercial  department  devotes  itself  to  sales  and  publicity 
work,  with  a  manager,  under  whom  are  advisory  experts  for  the 
different  classes  of  work  undertaken,  "  business-getters,"  a  corres- 
poidence  department,  showroom  and  construction  department.  The 
author  outlines  the  duties  of  the  various  departments,  and  refers 
to  the  apparently  harmonious  co-operation  of  the  central  station 
and  contractor  in  America,  even  though  the  former  run  wiring 
departments  and  sell  consuming  apparatus. 

He  points  out,  however,  that  the  wiring  departments  confine 
themselves  to  large  work  or  work  which  the  contractor  neglects, 
such  as  the  smallest  consumers  and  maintenance  work. 

We  may  mention  that  the  relations  between  the  central  station 
and  contractor  in  the  States  were  discussed  in  connection  with  the 
report  on  residence  business  at  the  recent  annual  convention  of 
the  National  Electric  Light  Association,  and  that  it  was  agreed  to 
appoint  a  committee  to  devise  means  of  co-operation  with  con- 
tractors, architects,  manufacturers,  iVc,  a  proceeding  which  some- 
what qualifies  Mr.  Shaw's,  statement. 


Mr.  C.  E.  C.  Shawfield  (Wolverhampton),  who  opened  this  dis- 
cussion, suggested  that  the  author  had  evidently  prepared  for  one 
of  the  national  power  houses  mentioned  in  the  presidential  address, 
judging  by  his  genea'logical  tree— at  any  rate,  it  was  a  station 
larger  than  he  knew  of,  and  was  generally  outside  the  scope  of  the 
average  electricity  undertaking  in  this  country.  The  speaker  then 
outlined  a  system  applicable  to  the  average  sized  plant,  dividing 
the  work  up  under  generation,  distribution  and  accountancy. 
Under  the  first  heading,  there  would  be  responsible  heads  of  the 
boiler  house,  engine  room  and  for  maintenance,  while  under  dis- 
tribution would  be  included  responsibility  for  the  current  from  the 
station  to  the  consumer.  This  section  of  the  work  would  cover 
publicity,  mains  work  and  current  consuming  devices,  but  more 
particularly  the  latter.  As  regards  accountancy,  it  was  absolutely 
essential  that  the  engineer  should  be  responsible  for  the  allocation 
of  expenditure,  and  that  the  electricity  department  should  have 
charge  of  its  accounts  :  the  accountant  should  be  the  auditor  to 
certify  the  accuracy  of  the  figures. 

Mr.  Haery  RiCH.iRDSON  (Dundee) reminded  the  author  that  the 
object  of  all  organisation  was  simplification,  and  the  scheme  was 
not.  perhaps,  so  simple  as  might  be.  It  required  a  higher  order  of 
business  ability  to  run  an  electricity  undertaking  than  to  run  a 
tramway,  which  was  practically  a  monopoly. 

Me.  J.  E.  Edgcome  (Kingston-on-Thames)  regretted  that  so 
large  an  undertaking  had  been  dealt  with,  but  its  size  was  not 
mentioned,  although  the  chart  mentioned  about  a  hundred  heads 
of  departments.  He  doubted  the  wisdom  of  accepting  the  lowest 
tender  just  because  it  was  the  lowest  one. 

Several  Councillor  members  also  took  part  in  the  discussion,  to 
which  Mu.  Shaw  briefly  replied,  pointing  out  that  the  paper  had 
been  prepared  in  a  short  time,  and  that  it  was  originally  intended 
to  include  the  small  station  in  its  scope. 
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Pressure  Regulators. 

By  S.  J.  Watsos,  Chief  Electrical  Engineer,  Bary. 

{Ahstrait  of  iiitruilin'tum/  femaris). 

In  discussing  the  question  of  pressure  regulators,  it  may  be  as  well 
to  eliminate  any  reference  to  automatic  regulation  which  may  be 
incorporated  in  the  design  of  generating  machinery.  A  compound 
winding  may  be  termed  an  automatic  regulator,  and  has  been  found 
quite  suitable  for  special  cases,  but  impracticable  in  its  application 
for  general  supply  purposes.  The  following  remarks  will,  therefore, 
have  reference  to  regulators  which  may  be  provided  as  a  separate 
piece  of  apparatus  to  the  machine  or  machines  which  are  to  be 
regulated. 

It  may  be  noted,  in  passing,  that  close  regulation  on  a  generator, 
however  provided,  has  a  certain  market  price.  Such  being  the 
(^se,  it  appears  not  unlikely  that,  as  automatic  regulating  devices 
Irecome  still  further  improved  and  adopted  as  standard  practice, 
designers  may  be  allowed  to  attach  less  importance  to  regulation, 
and  by  so  doing,  improve  the  design  in  other  directions,  and  at 
the  same  time  effect  an  economy  in  materials  and  in  cost. 

Automatic  regulators  have  been  designed  principally  with  the 
object  of  maintaining  a  constant  pressure  on  the  bus-bars  at  the 
generating  station,  or  sub-station,  or  even  to  produce  a  com- 
pounding effect,  so  that  the  bus-bar  pressure  may  be  automatically 
varied  to  suit  the  load.  They  may  also  be  used  to  maintain  a 
constant  speed  on  direct-current  motors,  which  have  to  deal  with 
large  and  frequent  fluctuations  of  load.  There  exists,  however,  a 
much  wider  field  for  the  application  of  such  appliances.  For 
inetance,  it  is  usual  to  connect  up  all  feeders  to  a  common  bus-bar, 
but  feeders  are  usually  of  different  length,  and  adjustment  of  the 
pressure  on  each  individual  feeder  may  be  necessary,  owing  to 
variations  in  the  locality  of  the  load,  or  to  changes  in  the  power- 
factor,  during  different  periods  of  the  24  hours.  The  ideal  place 
for  the  regulator  would  be  the  consumer's  premises,  or  even  on  each 
large  consuming  device  connected  to  the  system,  as,  however  con- 
stant the  pressure  may  be  maintained  at  the  bus-bars,  or  at  the 
feeder  points,  a  certain  amount  of  disturbance  to  the  pressure  will 
occur  on  the  distributing  system,  through  the  switching  on  and 
off  of  large  individual  appliances. 

It  is,  perhaps,  well  to  bear  in  mind  the  fact  that,  although 
voltage  regulation  is  of  the  greatest  importance  in  its  relation 
to  a  direct-current  supply,  both  for  lighting  and  power,  and 
also  for  alternating-current  lighting,  the  development  during 
the  past  ten  years  of  alternating-current  motors  for  power 
purposes  necessitates  a  constant  motor  speed  for  many  industries, 
and  this  can  only  be  obtained  by  maintaining  a  constant  speed  on 
the  prime  movers.  Where  the  fluctuations  of  load  are  large,  it  may 
be  necessary  to  apply  the  principle  of  the  pressure  regulator  to  the 
governor  of  the  engine  or  turbine,  so  as  to  ensure,  not  only  a  con- 
stant voltage  for  lighting,  but  also  an  absolutely  constant  fre- 
quency for  power. 

Probably  the  best  regulator  for  a  direct-current  supply  system  is 
a  storage  battery  of  large  capacity,  with  an  automatic  booster  or 
regulating  switch  controlled  by  the  bus-bar  pressure.  In  addition 
to  acting  as  a  regulator,  the  battery  would  be  found  exceedingly 
useful  at  the  time  of  a  breakdown  or  other  emergency. 

The  principal  requirement  of  an  automatic  regulating  device  is, 
of  course,  that  it  should  be,  at  all  times,  and  under  all  conditions, 
completely  automatic  in  its  action.  Unfortunately,  few  automatic 
devices  are  free  from  trouble  in  this  direction. 

The  majority  of  the  instruments  used  for  the  purpose  of  con- 
trolling the  pressure  of  supply,  consist,  either  of  a  movable  iron 
core,  inserted  in  a  shunt  coU,  or  of  a  movable  shunt  coil,  which  can 
rotate  between  the  poles  of  a  permanent  magnet.  The  shunt  coils 
in  both  cases  being  excited  from  the  bus-bars.  If  the  bus-bar 
pressure  falls,  the  movement  of  the  core  or  the  shunt  coil  is  in  one 
direction,  and  if  the  bus-bar  pressure  rises,  the  movement  is  in  the 
other  direction. 

With  ordinary  changes  of  pressure  the  movement  produced,  and 
the  power  exerted,  is  quite  small  :  it  is,  therefore,  necessary  to 
magnify  the  movement  or  to  use  relays,  in  order  to  obtain  a 
sufficient  range  of  regulation,  and  the  mechanical  power  required  to 
operate  an  auxiliary  regulating  device. 

By  means  of  the  auxiliary  device,  which  may  consist  of  a  small 
motor  or  solenoids,  regulation  is  obtained  by  :  (1)  Moving  the 
switch  which  varies  the  resistance  in  circuit  with  the  field- winding 
of  the  generator  ;  (2)  varying  the  field  of  a  small,  separate,  exciter 
supplying  the  field  of  the  generator  ;  or  (3)  diverting  more  or  less 
of  the  field  current  of  the  generator. 

When  a  number  of  generators  are  run  in  parallel,  a  regulator 
may  be  used,  controlling  them  all,  in  which  case  any  variation  in 
load  is  distributed  equally  over  all  the  plant,  or  with  one  generator 
only,  which  wiU  then  deal  with  the  fluctuations  and  allow  the 
other  plant  to  run  at  constant  load. 

Regulators  are  usually  provided  with  hand  adjustment  to 
enable  the  bus-bar  pressure  to  be  varied,  when  necessary,  to  suit  the 
load  conditions. 

Quickness  of  operation  and  closeness  of  control  must  always  be 
special  features  in  automatic  regulating  devices,  particularly  when 
a  mixed  system  is  supplied  from  a  common  bus-bar  ;  but  for 
lighting  purposes  only  extreme  sensitiveness  in  the  instrument  is 
not  80  essential.  A  variation  in  pressure  of  IJ  per  cent,  up  or 
down  over  a  period,  say,  of  20  seconds,  would  in  such  a  case,  give 
almost  as  good  results  in  practice  as  absolutely  instantaneous 
operation,  but  where  lighting  is  supplied  for  general  purposes  from 
a  power  main  dealing  with  a  large  and  fluctuating  load,  or  from  a 
railway  supply,  a  similar  regulator  would  be  almost  useless. 

It  is  difficult  to  express  the  value  between  a  system  where  the 


pressure  regulation  is  good  and  where  it  is  bad :  but  that  it 
must  have  a  very  real  value  from  the  user's  point  of  view,  is 
undoubted. 


Mb.  Frank  Avton  (Ipswich)  commented  on  the  necessity  of 
automatic  regulation  where  both  power  and  lighting  were  supplied 
from  the  same  mains.  The  introduction  of  some  large  motors  at 
Ipswich  had  led  him  to  investigate  the  matter,  and  after  inspecting 
the  excellent  working  of  the  Tsylor-Scotson  apparatus  at  Sunder- 
land, he  had  decided  to  install  two  similar  regulators,  one  between 
the  outers  and  the  other  in  the  midd'.e  wire  where  the  worst  out- 
of-balance  occurred. 

Mr.  H.  M.  Taylor  (Middlesbrough)  spoke  at  length  on  the  sub- 
ject of  automatic  regulation,  pointing  out  that  the  great  trouble  in 
D.c,  supply  was  voltage  variation  in  the  feeders,  not  in  the  bus- 
bars, and  that,  no  doubt,  a  similar  state  of  things  would  occur  with 
A.c.  feeders  as  they  got  loaded  up.  He  described  in  detail  the 
method  of  using  regulators  in  Middlesbrough  for  keeping  a  constant 
pressure  at  any  desired  feeding  point.  On  most  D.c.  systems  the 
out-of-balance  variation  was  more  serious  than  the  voltage  variation 
in  the  outers,  and  this  called  for  the  use  of  a  series  booster  in  the 
neutral.  Simultaneous  regulation  of  all  generators  should  be  pro- 
vided, and  the  regulating  apparatus  should  be  applicable  to  any 
kind  of  plant.  Mr.  Ayton's  arrangement  provided  for  regulating 
the  neutral  at  a  different  point  to  the  outers,  and  a  pilot  board 
should  be  used  to  allow  for  regulating  any  required  point. 

Mk.  a.  H.  Watson  (B.T.II.  Co.)  described  at  length  the  Tirrill 
regulator  ;  he  thought  the  Thury  device  was  admittedly  slow  in  ' 
action,  and  that  the  Brown-Boveri  apparatus  was  an  improvement 
on  the  rheostat  arrangement.  The  checking  action  of  the  Tirrill 
regulator  was,  he  thought,  preferable  to  the  pendulum  control 
adopted  in  the  Taylor  device,  and  it  seemed  that  the  failure  of  the 
latter  would  upset  the  excitation  unless  the  booster  were  hand  regu- 
lated by  the  central  zero  voltmeter.  It  was  a  coincidence  that  one 
of  the  first  stations  to  use  a  Tirrill  regulator  was  Harrogate,  but 
generally  it  was  surprising  that  automatic  regulation  was  not  more 
often  adopted  by  electric  lighting  stations. 

Mr.  C.  E.  C.  Shawiield  (Wolverhampton)  described  how  the 
synchronism  of  rolling-mill  loads  in  his  undertaking  sometimes 
gave  50  to  75  per  cent,  overloads  on  the  running  plant  and  made 
automatic  regulation  imperative.  He  had  used  the  Tirrill  regulator 
for  some  time,  and  its  defect  was  that,  without  warning,  the  regu- 
lating contacts  would  remain  either  in  the  open  or  closed  position, 
sending  up  the  bus-bar  pressure  to,  say,  7,000  volts,  with  damage  to 
lamps,  or  dropping  it  to,  say,  3,UO0  volts,  which  meant  practically 
a  shut  down.  Careful  attention  would  not  prevent  this  occurring, 
and  an  abnormal  peak  was  certain  to  bring  it  on.  As  a  result  of 
this,  he  had  installed  a  Brown-Boveri  regulator,  and  found  that, 
while  it  controlled  within  1 J  per  cent,  (as  comparedAvith  under 
1  per  cent,  in  the  case  of  the  Tirrill)  it  was  was  |quite  reliable  and 
free  from  the  defects  of  the  latter. 

Mr.  .1.  E.  Educome  (Kingston-on-Thames)  mentioned  the 
excellent  regulation  obtained  at  Kingston,  where  a  large  motor  had 
upset  the  2,000-volt  supply  during  the  day,  and  the  Tirrill 
regulator  had  been  introduced  to  take  care  of  this.  He  was  now 
faced  with  a  more  difficult  problem  of  providing  a  regulator  which 
would  deal  satisfactorily  with  the  load  when  two  direct  driven 
exciters  were  installed  to  run  in  parallel  with  three  steam  driven 
exciters.  He  thought  both  nickel  and  silver  contacts  were  employed 
in  the  Tirrill  contacts  which  had  not  given  much  trouble. 

Mr.  a.  H.  Watson  here  said  that  silver  relay  contracts  were  usually 
supplied,  but  they  were  not  so  satisfactory  on  low  voltage  exciters 
as  platinum  contacts,  and  Mr.  Shawfield  added  that  he  had  used 
both  silver  and  platinum  alloy  contacts  and  found  only  slight 
improvement  with  the  latter. 

Mr.  a.  .1.  Beckett  (Bridlington)  mentioned  the  effect  of  the 
illumination  load  (20  per  cent,  of  the  total)  which  came  on  in  the 
evening  at  his  town,  and  had  been  met  by  installing  a  Tirrill  regu- 
lator ;  he  was  also  installing  a  C.M.B.  balancer  to  deal  with  the 
balance  in  the  town. 

Mr.  W.  J.  Bache  (Cheltenham)  mentioned  having  installed  a 
Taylor-Scotson  regulator,  which  was  necessitated  by  having 
recently  added  a  traction  supply  ;  he  regulated  on  a  feeding  point 
2,000  yards  away. 

Mr.  C.  Tuhnbull  (Tynemouth)  said  he  had  considered  both  the 
Tirrill  and  Taylor-Scotson  devices,  but  not  being  able  to  afford 
them  had  borrowed  the  design  of  an  arrangement  made  and  used 
by  Mr.  Watson,  at  Bury,  and  having  copied  this  for  himself,  found 
it  quite  satisfactory  in  use,  although  not  so  good  as  the  previously- 
mentioned  devices.  Electric  cooking  would  not  be  satisfactory  on 
a  three-wire  system  on  account  of  pressure  variation,  even  though 
the  feeding  point  was  regulated,  and  he  suggested  as  a  solution 
distribution  from  a.c.  sub-stations  equipped  with  automatic 
regulators. 

Mr.  a.  C.  CR.iMB  (Croydon)  agreed  that  so  long  as  the  Tirrill 
apparatus  was  not  subjected  to  severe  use  it  behaved  satisfactorily. 
The  TirrUl  apparatus,  tiowever,  had  to  be  added  for  each  machine 
with  increasing  expense,  while  one  Taylor-Scotson  apparatus 
would  provide  for  all  of  them. 

Mk.  S.  J.  W.\TSOX,  in  replying,  alluded  to  the  necessity  of 
arranging  that  voltage  regulating  apparatus  should  automatically 
cut  itself  out  of  action  if  anything  went  wrong. 


Baildon  Electric  Lighting'. — The  T'.D.C.  bas  passed  a 

statutory  resolution  to  apply  to  the  B.O.T.  for  a  prov.  order  for 
electricity  supply. 
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COMBINED    SWITCH    AND    PLUG 
CONNECTORS. 


I!y   DONALD  8MEAT0N  MUNRD. 


TuK  1911  Wiring  Rules  of  the  Institution  <it  Klectvicul 
Kngineeis  and  the  new  Home  dlficc  Rcf;iiliitions  both  dwell 
at  some  len|Tth  on  the  importance  of  controlling  flexible 
cords  by  switches  at  tlie  supply  end. 

In  many  towns  it  has  always  been  the  practice  to  fit  a  con- 
trolling switch  for  every  wall  socket,  or  small  group  of 
sockets,  and  in  other  districts  the  precaution  has  been  almost 
universally  ignored. 

It  is  found  in  practice  that  the  use  by  the  consumer  of 
such  separate  switches  is  neglected,  very  often  because  they 
are  placed  at  some  little  distance  from  the  socket  and  ]ilug 
which  they  control.  Even  wlieii  they  are  fitted  close 
together,  s-ay,  on  the  same  block  if  switch  and  socket  are  of 
raised  imttern,  or  in  the  same  bo.\  if  they  are  of  sunk  Husli 
pattern,  the  two  separate  accessories  are  somewhat  clumsy 
and  expensive  to  fit.  h'ig.  1  shows  a  common  arrangenrent. 
and  even  when  the  socket  is  of  the  smallest  size,  the  whole 
fixture  with  its  containing  box  is  large  and  awkward  to  fix. 

There  are  now  on  the  market  several  forms  of  combined 
switches  and  sockets.  Unfortunately,  they  are  mostly 
applicable  to  fitting  above  the  wall  or  baselioard  surface. 
The  requirements  of  a  good  switch  and  s< <ket  are  difficult 
to  combine  in  a  compact  form.  The  moving  parts  are  not 
conveniently  accessible  for  repair.     Some  of  these  t<imbii,ed 


patterns  are  needlessly  complicated  by  arrangements  whereby 
the  switch  is  "  off  "  before  the  plug  can  be  withdrawn. 
This  (|uality  is,  perhaps,  desirable  in  an  explosive  atmos- 
phere, but  for  ordinary  use  it  is  unnecessary,  as  even  should 
the  switch  be  left  accidentally  "  on  "  when  the  plug  is  pulled 
out,  the  break  caused  by  the  prongs  is  a  double-pole  one, 
and  the  spark  is  therefore  very  slight. 

In  actual  use  the  flexible  cord  is  apt  to  get  broken  or 
pulled  out  before  the  user  notices  that  there  is  a  trick  about 
the  arrangement.  Some  forms  of  combined  sockets  and 
switches  put  an  unsafe  stress  on  the  contact  pins,  and  are 
so  arranged  that  the  pins  enter  by  the  side  of  the  plug 
instead  of  the  front,  so  that  the  plug  is  bable  to  fall  out  and 
the  tiexible  is  apt  to  be  bent  sharply  at  right  angles. 

There  is  a  further  drawback  that  where  ordinary  sockets 
are  already  fitted  switches  cannot  now  be  added,  to  comply 
with  the  Insurance  and  other  rules,  without  changing  the 
whole  appliance  and  probably  also  injuring  the  surrounding 
decorations.  These  switch  sockets  are,  therefore,  but 
sparingly  used. 

There  are  some  advantages,  the  writer  considers,  in  com- 
bining the  switch  with  the  movable  plug  instead  of  with  the 
fixed  socket  as  has  hitherto  been  the  practice.  Two  forms 
of  this  arrangement  for  which  patent  rights  have  been 
applied  for  are  illustrated  in  fig.  2. 

In  the  larger  size  a  flat  pattern  tumbler  switch  is  chosen. 
Instead  of  having  two  holes  for  the  hard  wires  to  enter,  it 
carries  instead  two  stout  split  contact-pins  projecting  behind, 


of  a  size  and  position  to  lit  any  desired  make  of  plug 
socket. 

(Irooves  for  the  flexible  wires  are  provided  in  the  base,  as 
is  also  an  axial  exit  passage,  so  that  the  twin  or  triple 
flexible  may  enter  and  be  connected  to  appropriate  terminal 
sockets.  The  switch  is  thereby  converted  to  serve  also  the 
purjioses  of  a  plug  from  which  the  flexible  conductors  emerge 
downwards,  leaving  the  switch  "dolly"  and  gear  unaltered. 

The  base  of  the  switch  makes  an  effective  hand  guard, 
antl  a  grip  for  the  fingers  is  formed  by  fitting  a  shallow 
trumju't-shaped  piece  on  the  centre  screw  of  the  switch,  as 
shown,  or  the  cliina  base  or  spun  cover  may  l)e  suitably 
shajicd  to  form  a  convenient  handle. 

In  places  where  it  is  desired  to  have  a  very  small  plug, 
the  miniature  piston  tyjie  of  switch  as  shown  is  applied,  and 
this  is  (luite  neat  and  elTective  for  single  lamp  control. 


BULK    SUPPLY     IN    DURBAN. 


[KHDM     OLR    SPKCIAl,    COHRESPONDKKT     at     DIKIU.N.] 


Prei'.vratio.ns  have  been  in  band  for  some  time  at  the 
Durban  Corptialion  Klectric  I'ower  Station  for  the  supply  of 
electric  power  in  bulk  to  the  Government  of  the  Union  of 
South  Africa  for  the  railway  and  harbour  re(|uirements  in 
Durban  and  district,  and  on  Sunday,  June  2nd,  the  change- 
over was  satisfactorily  effected. 

This  means  the  shutting  down  of  the  Government  power 
station,  which  is  only  a  few  years  old  and  was  described  on 
page  2'.)'.l  of  our  itsue  for  August  21st,  190H. 

The  building  now  becomes  one  of  the  sub-stations  at  which 
point  the  bulk  of  the  supply  is  taken  from  three  Corporation 
mains  at  (l.OOO  volts  three-phase  r»0  periods. 

The  cables  were  supplied  by  Messrs.  Cullender's  Co.,  and 
are  of  three-core  "1  sij.  in.,  paper-insulated,  with  copper 
earth  shield,  which,  after  laying  and  jointing,  were  tested 
to  lO.OOO  volts. 

At  the  sub-station  there  are  five  ReyroUe  standard  three- 
phase  switch  panels,  for  controlling  the  various  incoming 
and  outgoing  cables  ;  the  outgoing  cables  are  two  in  number 
and  they  were  laid  by  the  Government  at  the  time  the  plant 
was  put  in  :  these  also  are  "1  sq.  in.  three-core,  and  are  for 
supplying  power  for  the  Point  and  Bluff. 

At  the  Point  section,  current  is  taken  at  6,G()0  volts 
three-phase  and  also  f>00  volts  u.f.,  the  conversion  from 
three-phase  to  d.c.  being  effected  by  the  previously  installed 
300-KW.  La  Cour  converters,  now  taken  over  by  the  Cor- 
poration. 

At  the  Bluff  section,  current  is  taken  at  6,600  volts 
three-phase  into  the  (iovernment  sub-station  as  before,  but 
in  this  case  the  Government  do  the  converting. 

Under  the  agreement  between  the  Corporation  and  the 
Government,  the  foimer  takes  over  certain  of  the  plant,  for 
which  payment  will  be  made  to  the  extent  of  about  £20,000, 
while  the  Corporation  itself  has  entailed  an  expenditure 
of  about  £.">0,000  for  the  extension  of  plant  to  meet  this 
bulk  supply,  and  also  for  future  requirements  in  Durban 
and  district.  Among  manufacturers  and  other  users  of 
machinery,  the  planttaken  over  by  the  Corporation  from 
the  Government  is  as  follows  : — Two  750-KW-.  Willans- 
Parsons  turbines,  with  three-phase  6,600  volts  50  periods 
Bruce-Peebles  generators  ;  two  surface  condensing  plants 
and  circulating  pumps  :  two  300-KW.  La  Cour  converters  ; 
and  cables  between  works  and  Bluff. 

The  new  plant  installed  by  the  Corporation  is  as  follows  : 
— Two  2,000-K\v.  Parsons  turbos  three-phase  6,600  volts 
50  periods  ;  one  barometric  condenser  (Mirrlees-Watson)  i 
two  B.  &  W.  boilers,  28,000  lb.  evaporation,  with  chain- 
grate  stokeis  ;  extension  of  coohng  tower  and  pumping  plant ; 
three-phase  switch  panels. 

The  agreement  is  for  15  years,  and  the  very  low  price  of 
|d.  per  unit  has  been  fixed  upon  with  a  minimum  of  2^  million 
units  per  annum,  and  it  may  be  of  interest  to  mention  that 
this  price  is  far  away  the  lowest  rate  for  bulk  supply  in 
South  Africa,  as  will  "be  seen  by  comparison  with  the  other 
Government  bulk  supplies,  as  follows  :— 
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Durban     ...         ...  TSd.  per  unit,  2i  million  unite  minimum 

Pietermaritzburg  l-25d.         „        750,000 

Cape  Town  ...  lod.  .,        U  million     ,,  ,. 

Port  Elizibeth     ...  2d.  „         150,000         „  „ 

East  London       ...  3d.  „         125,000 

Tlie  average  day  load  taken  by  the  Government  is  about 
1,200  KW.,  and  at  night  aOO  KW.  This  will  very  materially 
help  to  flatten  out  the  .peak  and  tend  to  more  rconomical 
running,  and  now  that  the  Corporation  are  in  a  position  to 
meet  practically  all  demands  for  power,  it  is  expected  that 
other  consumers  will  follow  on  ;  in  fact,  already  one  brick 
company  is  takint;  three-phase  current  for  two  300-h.p. 
motors  at  a  distance  of  five  miles  from  the  centre  of  the 
town.  It  might  be  of  interest  to  mention  that  this  new 
load  will  bring  the  output  of  units  sold  from  the  Corporation 
power  station  to  nearly  12  million  units  per  annum,  and  the 
ne.\t  municipal  year  should  see  this  figure  reached  if  not 
exceeded.  Considering  that  the  population  of  the  town  is 
about  31,(100  whites  and  the  same  number  colourid,  the 
average  consumption  per  head  of  population  far  exceeds  that 
which  obtains  in  most  English  towns. 

Touching  briefly  on  the  financial  side  of  the  undertaking, 
considering  the  output  the  capital  expenditure  of  £350,000 
cannot  be  considered  excessive. 

The  cost  of  production  is  also  a  creditable  figure  for  a 
Colonial  town  where  wages  and  coal  are  high,  being  •'.)d.  per 
unit  sold,  excluding  capital  charges. 

It  is  hoped  later  on  to  give  a  full  account  of  the  exten- 
sions at  Durban,  as  since  our  description  of  the  plant  when 
first  laid  down  in  1900  many  additions  have  been  made  and 
plant  has  been  replaced,  causing  quite  a  transformation  in 
the  powei-  station. 


NOTES    FROM    CANADA. 


[FHOJI    (ll'R    SI'K.CIAI,    CdHKKSl'dXDKXT.] 


Ax  event  of  importance  in  the  Canadian  dectrical  world  is 
the  Convention  of  the  Canadian  Electrical  Association,  whicli 
meets  this  year  at  Ottawa  during  the  current  month.  The 
programme  includes  the  presentation  of  reports  by  various 
.sectional  committees,  visits  to  places  of  interest,  and  a 
number  of  papers  will  be  read. 

Work  is  now  in  progress  on  a  ci^■ic  hydro-electric  plant 
for  the  city  of  Prince  Albert,  Saskatchewan.  The  water 
power  available  is  some  12,000  up.  under  a  head  of  30  ft. 
The  transmission  line  voltage  is  to  be  3,5,000,  stepped  down 
to  23.000  iu  the  city.  Altogether  the  scheme  will  cost 
nearly  a  million  dollars. 

The  double  tracking  of  the  C.P.R.  throughout  the  British 
Columbia  section  is  contemplated,  tlie  probable  cost  being 
about  £1,250,000  ;  such  an  undertaking,  it  is  reported, 
would  not  have  been  thought  of  for  many  years  to  come, 
but  for  the  fact  that  the  Panama  Canal  is  approaching  com- 
pletion. Activity  is  also  apparent,  for  the  same  reason,  en 
other  trans-Continental  lines. 

A  Toronto  morning  paper  points  out  that  tlie  financing 
of  the  great  works  in  hand,  or  about  to  be  undertaken,  by 
these  railway  companies  has  been  rendei'ed  mucli  easier 
owing  to  the  beneficial  effects  which  it  is  recognised  the 
canal  will  have  on  the  trade  of  British  Columbia.  The 
following  sentence  from  an  editorial  in  the  paper  refeired  to 
is  worth  quoting  : — "  It  will  be  the  ix)licy  of  that  Govern- 
ment" {i.e.,  the  Provincial  Governmentof  British  Columbia) 
"to  keep  railway  freights  low  enough  to  favour  British 
Columbia  ports  for  "Western  Canada's  incoming  and  out- 
going merchandise.  British  manufactured  goods  will  be 
shipped  to  such  centres  as  Regina  and  Edmonton  by  way  of 
the  Panama  Canal  and  the  ports  of  Vancouver  and  Prince 
Rupert.  The  lower  through  freight  rates  will  give  British 
manufacturers  a  new  advantage  in  the  competition  for  the 
market  of  Western  Canada." 

Reference  was  made  recently  in  these  notes  to  the  fact 
that  a  deputation  from  New  York  State  was  investigating 
the  operations  of  the  Hydro-Electric  Power  Commission  of 
Ontario.  It  is  now  re;  orted  that  this  Commission  may  be 
the  pattern  for  similar  public  enterprises  in  the  States.     The 


Association  of  Mayors  of  the  State  referred  to  has  endorsed 
the  Ontario  policy,  and  has  asked  the  State  Legislature  to 
work  on  similar  lines.  The  Conservation  Commission  of 
Oregon  is  also  considering  how  to  promote  a  similar  under- 
taking. 

The  event  of  the  week  in  Toronto  has  been  the  visit  of  the 
British  manufacturers  who  arrived  in  Canada  recently. 
Although  tlie  object  is  to,  if  possible,  enter  the  Canadian 
market,  thus  constituting  themselves  competitors  of  the 
Canadian  manufacturers  already  on  the  spot,  the  latter  liave 
extended  every  courtesy  to  the  visitors.  Toronto  itself  gave 
them  a  civic  welcome,  and  they  were  invited  to  locate  factories 
in  the  "  Queen  City,"  and  were  also  informed  that  the  city 
would  do  everything  in  its  power  to  assist  them  by  supplying 
any  desired  information  and  giving  them  every  facility  it 
could.  Everywhere  they  are  being  received  with  open 
arms. 

The  visitors,  although  they  have  as  yet  seen  only  Eastern 
Canada,  are  greatly  impressed  with  her  resources  and  the 
future  possibilities  of  trade.  The  representatives  of  some 
firms  have  already  decided  to  recommend  that  a  factory  or 
works  should  be  established  here,  while  others  are  evidently 
prepared  to  consider  the  matter  seriously. 

In  some  quarters  it  would  appear  that  present  practice 
and  fashion,  which  are  mainly  based  on  American  ideals, 
militate  against  the  British  manufacturer ;  these  factors 
have  to  be  reckoned  with,  as  the  average  Canadian  is  very 
conservative,  and  is  little  or  no  more  inclined  to  depart  from 
what  he  has  been  used  to  all  his  life  than  the  average 
Britisher,  who  is  supposed  to  have  a  special  reputation  of  his 
own  on  this  point. 

The  rejieated  strikes  in  the  British  labour  world  are 
going  to  be  a  very  serious  thing  for  home  firms ;  already 
one  hears  that  over  here  people  wonder  whether  it  will 
be  worth  while  to  send  an  order  to  Great  Britain  ;  they 
ask  themselves  when  the  goods  are  likely  to  be  delivered 
should  another  strike  occur.  AVhat  a  pity  that  the  British 
workman  is  so  blind  to  this  aspect  of  affairs  I 

The  Hydro-Electr!c  Power  Commission  of  Ontario  is  still, 
like  a  well-known  whisky,  "forging  ahead"  ;  every  month 
fresh  applications  for  power  are  being  made  by  towns  and 
villages.  Starting  with  13  municipalities  talking  power, 
some  18  months  ago,  there  are  now  2'.i  being  supplied,  and 
many  others  anxious  to  participate  in  the  scheme. 

Rules,  having  for  their  object  the  minimising  of  the  life 
and  fire  risks  connected  with  electrical  work,  are  now  being 
drafted,  and  a  chief  inspector  has  been  appointed  to  organise 
inspection  work  in  all  the  municipalities  throughout  the 
province. 

The  work  of  this  department,  if  eflSciently  carried  out, 
should  prove  a  boon  in  this  country  where,  from  an  electrical 
standpoint,  life  is  regarded  far  too  cheaply.  One  is  glad  to 
find,  for  example,  that  the  Commission  has  very  wide  powers 
in  relation  to  overhead  wires,  as  it  can  order  all  such  as  are 
considered  to  be  a  menace  to  the  public  safety  to  be  placed 
undei-ground.  One  has  only  to  see  the  wires  in  any  large 
town  here  to  realise  that  the  linemen  take  their  lives  in 
their  hands  whenever  they  climb  a  pole  :  accidents  and  death 
to  such  men  are  of  very  frequent  occurrence. 

The  Commission  is  also  going  to  erect  at  once  a  large 
building  to  serve  as  a  testing  laboratory  and  stores,  for 
supplies  whicli  will  be  bought  in  bulk  by  the  Commission 
and  retailed  to  the  municipalities. 

Next  week  a  demonstration  is  to  be  given  for  the  benefit 
of  the  farmers  in  a  certain  district,  to  show  them  the  multi- 
plicity of  uses  to  which  electricity  may  be  applied  on  a 
farm. 

It  has  lieen  decided  to  spend  £35,000  on  electric  light 
and  power  machinery,  and  £16,000  on  extensions  to  the 
distribution  system  at  Saskatoon,  Saskatchewan. 

The  city  of  Edmonton,  Alberta,  has  recently  placed  orders 
for  a  2,000-KW.  turbo-alternator,  a  750-KW.  D.c.  generator 
direct-coupled  to  a  steam  engine,  and  a  425-h.p.  three- 
phase  motor. 

So  far  as  the  writer  is  able  to  judge  at  present,  the  oppor- 
tunity of  the  British  manufacturer  lies  in  motors  of  fair 
size,  generators,  and  switchboards,  rather  than  in  acces- 
sories, small  motors,  <.V:c.,  though  there  aie  possibilities  even 
in  the  latter  items.  Unfortunately,  it  is  doubtful  if  home 
firms  will  ever  be  able  to  enter  the    field   for   apparatus, 
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Bwitchgcar,  .tc,  lor  the  very  high  voltages  now  coming  into 
use  on  this  side  of  the  Atlantic,  owing  to  lack  of  oppor- 
tunity of  gaining  practical  e,\perience  with  pressures  of 
100,000  volts  and  upwards. 

A  field  which  is  likely  to  develop  over  here  is  the  use  of 
sub-stations  with  transformers  and  the  necessary  switch- 
gear  put  out  in  the  open  air  and  merely  fenced  round  to 
prevent  people  from  getting  shocks,  thus  saving  the  cost 
of  a  liuiiding  where  this  is  not  essential  to  the  satisfactory 
operation  of  the  sub-station.  Several  such  stations  are  in 
operation  in  the  United  States  at  the  present  time. 

51i,  Continental  liit'c  Building,  Torojito. 


CORRESPONDENCE. 

Letters  receiivd  by  ua  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Corre.ipondenti  nhould  forward  their  comvruni- 
catioM  at  the  earliftt  possible  momenl.  JS'o  letter  can  be  publi»hed 
vnless  we  have  the  writer's  name  and  address  in  our  possessitm. 


Indirect  Lighting. 

The  article  and  correspondence  which  have  appeared  in 
your  issues  of  .Tune  14th-2Mth  are  of  considerable  interest  at 
present,  as  this  system  of  lighting  is  now  more  widely 
adopted. 

Having  lieen  one  of  the  first  firms  to  introduce  this  system 
for  metal-filament  lamps,  we  venture  to  suggest  that  the 
best  type  of  fitting  is  one  designed  to  combine  a  certain 
proportion  of  transmittted  liglit  with  refiected  or  indirect 
light. 

The  quality  of  the  glass  in  the  opalescent  shade  used  in 
such  fittings  is  of  the  greatest  importance  in  securing  efficiency 
and  adequate  diffusion.      It  must  not  be  too  dense,  so  as  to 


absorb  much  light,  but  still  dense  enough  to  screen  the  lamps 
from  view  and  give  a  soft,  diffused  light,  without  any  glare. 
The  disadvantages  of  the  latter  have  been  fully  pointed  out  by 
"  Whistlefield." 

When  dealing  with  candle-powers  of  300  to  600,  as  now 
in  demand,  it  is  essential  to  arrange  the  lamps  in  a  vertical 
group  of  three  to  six. 

In  our  experience  it  is  impossible  to  rely  on  ceOings  and 
walls  for  efficient  reflection  in  all  cases.  They  can  be  de- 
signed and  decorated  to  give  an  ideal  system  of  indirect 
lighting,  but  in  practice  they  are  often  of  colours  which 
absorb  light  instead  of  reflecting  it. 

By  the  design  adopted  in  the  "  Adnil  "  fittings  (shown 
herewith),  the  illumination  is  made  largely  independent  of 
the  ceiling  and  walls,  a  large  conical  reflector  of  diameter 
16  to  2H  in.  being  permanently  used.  This  acts  in  con- 
junction with  the  opalescent  shade  referred  to,  and  the 
required  loot-candle  illumination  can  be  arranged  to  be 
uniform  over  large  spaces  with  maximum  efficiency. 


A  central  indirect  light  fitting,  with  lamps  screened  Ijy  an 
opalescent  shade,  as  used  in  the  Adnil  system,  is  preferred 
by  many  on  account  of  its  being  more  sightly  in  appearance 
than  a  metal  lower  shade,  as  used  by  some  manufacturers  for 
purely  indirect  lighting. 

The  various  arrangements  proposed  by  your  correspondents 
are  ingenious  adaptations  of  standard  material,  but  do  not 
'provide  for  high  landle-power  so  as  to  compete  with  indirect- 
light  arcs,  and  for  such  cases  would  apparently  be  morecottly 
than  special  fittings  as  above. 

The  "  Adnil  "  fittings  have  now  been  installed  in  many  of 
the  largest  works  in  the  cruntry,  and  to  suit  the  most  varied 
requirements  of  illumination. 

Adnil  Electric  Co.,  Ltd., 

P.  G.  LK.vtIl,   Mamii/cr. 

London,  VjX'.,  Juhi  'Ind,  1',)1l'. 


Piihlieity. 

We  have  read  with  interest  the  article  under  the  heading 
"  Some  Second  Thoughts  on  Publicity,"  which  appears  in 
your  issue  dated  April  ^C.th,  and,  bearing  on  this  subject,  it 
may  interest  you  to  know  what  has  been  done  in  the  direction 
of  publicity  by  the  Sydney  City  Council,  at  the  instigation  of 
Mr.  IT.  R.  Forbes-Mackay,  the  chief  electiical  engineer,  in 
order  to  popularise  and  extend  the  use  of  electricity  along 
the  routes  of  new  mains.  This  takes  the  form  of  a  2(;-page 
illustrated  pamphlet,  in  which  a  great  deal  of  useful  informa- 
tion in  respect  to  the  relative  costs  of  driving  macbineiy  by 
different  methods  is  set  out  in  tabular  form  by  Mr.  (J.  A. 
Julius  B.Sc,  M.E.,  who  also  contributes  the  introductory 
matter. 

The  managers  of  several  local  factories  operating  their 
plant  by  means  of  electricity  supplied  through  the  Council's 
mains  were  interviewed,  and  their  experiences  are  given, 
together  with  photographs  of  electrically  operated  machinery. 

Works  inspected  and  reported  on  include  those  ( f  buildeis, 
box-makers,  timber  yard,  cordial  factory,  flour-milling  com- 
pany, a  large  drapery  establishment,  printing  works,  &c. 

Under  separate  cover  we  have  pleasure  in  sending  you  a 
copy  of  "  Power,"  which  is  the  title  of  the  pamphlet 
referred  to.  This  is  published  by  Mr.  Critchley  Parker,  of 
the  Australian  Minimj  Slimdanl.  Eni/ineerin;/  if  ml  Elertrkal 
Record,  for  the  Sydney  ('ity  Council,  and  is  intended  for  free 
distribution  within  the  area  covered  by  the  Council's  mains. 

Critchley  Parker, 

Melbourne,  Ma//  -JiU/i,  I'.Hi'. 


An  Objectionable  Clause. 

From  '•  Fairplay's  "  first  letter  I  gathered  he  wanted  the 
contractors  to  combine  to  except  the  objectionable  clause 
from  their  tender.  Hy  so  doing  (if  the  clause  was  knocked 
out)  it  would  leave  the  contractors  in  the  position  that  is 
now  held  by  the  Trade  Unions  Codlin  or  Short.  That  is 
liow  it  appeared,  I  feel  sure,  to  the  majority  of  your  readers. 

"  Fairplay  "  now  comes  out  as  an  upholder  (f  Trade 
Union  rates  and  conditions,  and  admits  that  all  labour  is 
underpaid.  Then,  according  to  "  Fairplay,"  if  wages  rise 
the  trade  of  the  country  goes  abroad.  Arc.  What  a  blessing 
it  would  be  if  no  wages  were  paid  at  all,  then,  evidently, 
this  country,  or  any  other  for  that  matter,  would  capture  all 
the  work  of  the  world  1  Then  we  find,  according  to  "  Fair- 
play," that  whenever,  through  the  efforts  of  Trade  Unions, 
wages  have  risen,  unemployment  has  been  more  rife.  In 
the  same  breath  "  Fairplay "  tells  us  that  "  No  thinking 
man  would  deny  the  good  done  by  Trade  Unions  in  the  past 
in  bettering  the  lot  of  the  workers."  Both  statements  can- 
not be  right.     Which  is  true  ? 

"  Fairplay "  goes  on  to  tell  us  we  are  petted  and 
pampered  ;  we  have  grown  mighty  in  the  land.  Just  so  ; 
that  is  the  reason  that  one  sees  so  many  advertisements  in 
the  "  Wanted "  columns  of  the  Review.  Then  "Fairplay  " 
goes  on  to  tell  the  world  that  my  organisation  is  weak. 
Possibly  so,  in  London  :  but  from  the  rush  to  join  that  has 
been  going  on  recently,  that  statement  will  soon  be  a  state- 
ment only.  His  n"xt  gem,  '•  That  the  E.T.U.  is  one  which 
most  of  the  best  men  in  the  trade  ignore."  is  false,  and  I 
challenge  him  to  prove  it  in  London  cveu.     I  maintain  that 
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the  majority  of  the  best  men  in  the  trade  in  London  are 
now  in  the  ranks  of  the  Electrical  Trades  Union.  A  large 
number  of  our  members  at  present  do  not  consider  it 
advisalile  to  wear  their  hearts  on  their  sleeve.  It  might 
mean  the  sack  if  some  of  their  masters,  fair  contractors  I 
think  they  are  called,  got  to  hear  of  it. 
"The  last  part  of  "  Fairplay's  "  article  is  rare  and  refreshing. 
My  followers,  is  fine,  and  although  up  to  the  present  I  have 
not  been  appointed  "  sole  arbitrator,"  most  workmen  (and,  I 
suppose,  workmen,  equally  as  much  as  contractors,  have 
certain  rights),  would  rather  the  E.T.U.  be  the  judge  than 
some  contractors  that  we  wot  of.  In  reading  the  corres- 
jiondence  on  this  matter  one  of  our  members  remarked, 
" '  Fairplay  '  is  clever  :  Mr.  Collins  is  easy."  I  trust 
neither  gentleman  will  take  that  as  flattery  or  insult. 

It  is  apparent  to  the  merest  outsider  that  Mr.  Collins's 
tirade  against  Trade  Unionism  answers  itself.  I  have  re-read 
Mr.  Collins's  first  letter,  and  it  certainly  is  most  convincing. 
I  can  quite  understand  his  suggestion  for  the  total  abolition 
of  anything,  in  any  clause,  appertaining  in  the  slightest 
degree  to  Trade  Unions.  Yes,  Mr.  Collins,  I  should  most 
certainly  think  it  a  crime  if  a  contractor  made  a  "  mistake  " 
in  the  rate  of  wages  paid,  the  same  sort  of  crime  as  if  you 
discovered  one  of  your  workmen  taking  home  a  coil  of  wire 
by  "  mistake."  Both  are  robbery,  and  the  sentence  should 
be  the  same  in  each  case. 

For  the  benefit  of  your  readers  generally,  and  Mr.  Collins 
in  particular,  I  should  like  it  to  l>e  generally  known 
tliat  the  Electrical  Trades  Union  is  not  permeated  with 
Socialistic  rot,  but  is  an  organisation  tliat  is  out  to  raise 
wages  and  better  conditions  for  the  men  employed  in  our 
industry.  I  have  just  heard  that  this  ]>articular  contract 
has  been  placed,  and  the  objectionable  claupe  remains ;  and 
I  trust  that  the  contractor  will  act  up  to  the  letter  of  his 
contract.  Then  there  will  lie  no  friction  between  my  society 
and  himself.  If,  however,  he  attempts  to  "  rob  "  his  work- 
men, then  it  is  within  the  bounds  of  possibility  that  one  of 
the  sole  arbitrators  may  be 

W.  J.  Webb. 

London,  S.W.,  Jvru  2'Mh.  1912. 


THE   NON-FERROUS   METALS    EXHIBITION. 


Althoigh  the  title  of  this  Exhibition  did  not  appeal  very  strong-ly 
to  the  electrical  engineer,  there  were  many  exhibits  of  more  or  lees 
direct  interest  to  him.  The  Exhibition,  however,  fell  very  far 
short  of  what  it  mig:ht  have  been  ;  it  was  largely  confined  to  pro- 
ducts, whereas  there  was  great  scope  for  the  display  of  processes, 
in  every  stage  from  the  reduction  of  the  ore  to  the  finished  article, 
and  it  is  to  be  regretted  that  the  opportunity  was  not  more  fully 
utilised. 

Amongst  the  exceptions  to  the  foregoing  remarks  were  the 
Rapid  Magnetting  Machine  Co ,  Ltd.,  who  exhibited  several 
of  their  latest  types  of  machines  for  removing  magnetic  particles 
from  "  non-ferrous"  substances.  The  rotary  machines  have  been 
described  in  our  pages;  they  are  intended  for  dealing  with 
materials  containing  large  quantities  or  large  pieces  of  iron.  A 
new  type  of  separator  has  recently  been  introduced  for  cases 
where  the  percentage  of  iron  is  small,  but  must  be  completely 
removed.  It  consists  essentially  in  a  succession  of  iron  bars  fixed 
transversely  in  an  Inclined  shaking  trough,  and  partly  covered 
with  brass  plates,  which,  however,  allow  the  iron  bars  to 
form  shallow  steps  :  the  material  to  be  sorted  is  fed  from  a 
hopper  over  a  shaker  feed  tray  into  the  shoot,  the  inclination  of 
which  can  be  varied  to  suit  the  material.  As  the  stuff  slides 
slowly  down  the  shoot,  the  iron  bars,  which  are  magnetised  from 
below,  arrest  the  magnetic  particles,  and  these  are  pushed  over  the 
front  of  each  step,  clinging  to  the  iron,  while  the  non-magnetic 
material  passes  over  the  top  of  the  step.  As  there  are  a  great 
many  bars,  it  is  almost  impossible  for  a  particle  of  iron  to 
escape  contact  with  one  or  other  of  them,  so  that  the  iron  is  very 
thoroughly  eliminated.  The  iron  collected  is  discharged  at 
intervals  into  a  bucket  by  stopping  the  feed  and  switching-off  the 
current,  the  operation  taking  only  a  few  seconds.  The  machine 
exhibited  can  deal  will  40  to  «0  cwt.  of  brass  turnings  per  day  of 
10  hours,  with  a  current  of  3  amperes  at  110  volts. 

BlESSBS.  Thermit,  Ltd.,  had  a  stand,  at  which  they  showed  a 
variety  of  metals  and  alloys  produced  by  the  alumino-thermic 
process,  which  yields  products  uniform  in  quality,  and  absolutely 
free  from  carbon.  They  showed  also  a  number  of  interesting  welds 
effected  by  the  Thermit  process,  cut  in  halves  to  show  the  com- 
pleteness of  the  welds  ;  broken  cylinders,  shafts,  and  other  castings 
and  forgings  can  be  repaired  by  this  means.  The  process  of  welding 
steel  tram-raUs  was  demonstrated  by  a  miniature  cinematograph, 
with  a  screL-n  about  15  in.  x  18  in.,  which  formed  a  very  effective 
and  interesting  exhibit.  We  understand  that  all  such  welding  is 
done  under  the  direct  supervision  of  one  of  thecompany'spermanent 


staff'  of  welders.  The  company  claim  to  be  welding  90  per  cent,  of 
all  tramway  trackwork  in  this  country,  and  recently,  as  the  result 
of  comparative  tests,  have  secured  the  L.C  ('.  tramway  welding 
contract,  having  already  welded  20  miles  of  track  for  the  ('ouncil. 

Messrs.  Geokge  Jones,  Ltd.,  Birmingham,  showed  some  elec- 
trically-driven rolling  mills,  of  substantial  construction  ;  Messbs. 
Dugdill's  P.\tents,  Failsworth,  had  a  stand  of  their  patent 
fittings  ;  Messrs.  James  Booth  &  Co.,  Ltd.,  Birmingham,  showed 
a  great  variety  of  sections  of  extruded  brass  and  copper,  including 
turbine  blades  and  commutator  segments,  while  the  allied  firm  of 
Samiel  Booth  ,\:  Co.  showed  electric  light  fittings.  The  British 
Aluminium  Co.,  Ltd.,  Messrs.  H.  Erhaudt  &  Co.  (tinfnil  manu- 
facturers), and  Messrs.  Locke,  Lancaster,  \  W.  W.  &  R. 
Johnson  s.-  Sons,  Ltd.  (lead  and  litharge  merchants),  showed 
their  respective  manufactures  ;  Duralumin  made  a  noteworthy 
exhibit  at  the  stand  of  Messrs.  Vickeks,  Ltd.,  and  the  Sulpha- 
LliM  Co.  also  had  a  stand  of  their  products.  Ribbon  metals  and 
strip  solder  were  shown  by  the  British  Lead  Co.  Switch-plates 
were  shown  by  Mr.  James  Smithies,  of  Wilmslow.  and  wire- 
drawing machines  were  in  operation  on  the  stand  of  Messrs. 
W.  H.  A.  Robertson  &  Co.,  Ltd.,  Bedford.  Copper  and  brass  tubes 
and  numerous  other  manufactured  metals  were  well  represented. 


ELECTRICAL    ACCIDENTS    IN     1911. 


The  annual  report  of  the  Chief  Inspector  of  Factories  and  Work- 
shops to  the  Home  Office,  issued  last  week,  contains  the  report  of 
the  electrical  inspector,  Mr.  G.  Scott  Ram,  which  is  given  in  abstract 
below  : — 

TABLE  I.— Accidents   at   Electrical  Generating  Stations 
AND  Substations  in  I'.tll. 

The  small  figures  relate  to  fatal  accidents,  and  are  included  in  the 
principal  figures. 


Description. 
(1) 


Non-electrical : — 

At  engines,  pumps  and  generators 
At  boilers  and  steam  plant 
At  coal-handling  plant 

Falls 

Struck  by  falling  bodies     ... 
Miscellaneous  ...         

Total 

Electrical  :  — 

At  switchboards  when  engaged  inordinary 
routine  work — mostly  due  to  faulty  de- 
sign of  apparatus  or  to  mistakes  on  the 
part  of  the  switchman, 
(leaning,  repairing,  &c.,  at  "  live"  switch- 
boards or  other  "live"  conductors. 
Cleaning,  repairing,  or  other  handling  of 
switchboards  supposed  to  have  been 
made  "  dead  " — 

Skilled  jiersons 
Unskilled  persons     ... 
Adjusting  brushes  i:  cleaning  commutatois 
Miscellaneous  ... 

Total 


Public  buppl; 
stations  and 

electric 

railways  and 

tramways. 

(21 


18 
18' 


28 

— 

91' 

17 

270' 

381 

12 

5       ■ 

^3^ 


The  number  of  mechanical  accidents  Is  about  the  same  as  in  the 
previous  year,  and  calls  for  no  special  comment.  The  number  of 
electrical  accidents  was  somewhat  greater — 74  against  58  last  year 
— the  number  of  fatalities,  4,  being  the  same.  With  few  excep- 
tions the  causes  of  the  accidents  were  similar  to  those  which  I  have 
described  in  detail  in  former  reports.  In  working  on  a  dead 
portion  of  a  high-tension  switchboard,  adequate  screening  of 
adjacent  live  conductors  is  not  always  provided.  In  one  of  these 
cases  the  man  received  a  shock  and  severe  bums  from  a  6,000-volt 
system.  He  was  rendered  insensible,  but  was  brought  round  by 
artificial  respiration,  and  was  able  to  return  to  light  work  in  about 
six  weeks.  In  another  similar  case,  the  man  was  killed  outright  on 
a  20,000-volt  system.  Screens  were  actually  provided  in  this  case 
and  were  lying  on  the  floor  unused.  The  actual  work  in  hand  was 
upon  some  apparatus  about  2  ft.  or  3  ft.  from  the  floor.  There  were 
live  conductors  above,  about  .^  ft.  6  in.  from  the  floor.  It  was  over- 
looked that  in  reinstating  the  apparatus  a  man  might  climb  on  to 
a  part  of  it,  and  so  be  within  reach  of  the  live  conductors. 

Several  accidents  occurred  in  cleaning  extra-high-tension  switch- 
boards. In  one  case — in  a  sub-station — a  cell  had  been  made  dead 
and  the  door  opened  for  cleaning.  A  second  door  was  then  opened 
before  the  conductors  had  been  made  dead.  The  cleaner  went  into 
the  second  chamber  and  received  a  shock  between  his  hand  and 
neck.  A  heavy  short-circuit  occurred,  bringing  out  the  circuit- 
breaker  at  the  generating  station.  The  man  was  badly  burned  and 
was  rendered  insensible,  but  was  brought  round  by  artificial  respira- 
tion, and  was  able  to  return  to  work  in  a  few  weeks.    In  another 
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case,  in  a  (reneratintr  station,  the  switchboard  was  arranfred  in  two 
sections  so  that  oither  could  at  any  time  he  made  dead  for  cleaiiinK- 
or  pther  work,  but  was  not  otherwise  8nl>divi(lcd.  There  was  an 
int«rconneetini;  switch  at  the  end  of  one  section,  but  not  screened 
off.  This  switch  could  have  been  made  dead  by  means  of  isolating 
switches  in  the  (rallory  below,  but  this  had  not  been  done,  and  it 
was  therefore  live  on  one  side.  The  man  who  was  clcanintr,  who 
was  also  a  switchboard  attendant,  touched  this  switch,  and  although 
severely  injured  by  shock  and  burns,  his  rierht  arm  havin^r  to  be 
amputated  at  the  shoulder,  he  escnped  with  his  life.  In  subsequent 
lepal  proceed inirs,  the  responsibility  for  the  accident  was  held  to 
lie  with  the  injured  man  himself  for  (,'oin(jr  into  the  chamber  while 
the  interoonnectinp  switch  was  alive.  In  another  case,  a  man  was 
cleaninpf  insulators  with  exposed  conductors  at  extra-hiph-presture 
close  by.  He  was  severely  injured,  but  not  killed.  In  another,  a 
sub-station  attendant  received  a  shock  at  extra-hiffh  pressure, 
apparently  through  his  own  fault  in  not  niakinp  sure  whether  the 
current  had  been  switched  off  at  the  (rcneratinpr  station  end  of  the 
line  before  startinir  to  clean  the  apparatus.  Another  hiprh-tension 
accident  occurred  to  a  man  working:  in  a  switchboard  cell,  and 
appears  to  have  been  due  to  the  stupidity  of  the  man  in  charge  in 
allowing'  the  pressure  to  be  turned  on  before  the  work  was  com- 
pleted. In  another  case,  a  "  competent  "  man  was  fixinp  a  guard 
at  some  hitrh-tension  apparatus  with  wire.  As  mi(rht  have  been 
expected,  the  loose  end  made  contact  with  a  live  conductor.  In  tie 
seconii  fatal  case  a  competent  and  experienced  man  appears  to  have 
forgotten  that  the  oil  switch  which  he  was  examininfr  was  live, 
and  touched  one  of  the  terminals.  It  is  remarkable  that  of  the 
above  nine  accidents  on  hiph-tension  or  extra-hi(;h  tension  alternat- 
ing systems,  only  two  had  fatal  results. 

Several  accidents  occurred  throujrh  men  makin;,'  short  circuits  on 
direct-current  medium-pressure  systems.  Some  were  due  to  the 
omission  to  take  any  kind  of  precautionary  measures.  Thus, 
ordinary  enffine  room  spanners  were  used  in  several  cases  to 
tighten  up  nuts  at  the  backs  of  switchboanls,  no  precautions  by 
screening  or  otherwise  beinp  taken,  the  spanner  beinir  applied  to  a 
live  nut  on  one  pole,  and  bare  bus-bars  or  other  conductors  on  the 
other  pole  being'  only  a  short  distance  away — less  than  the  length 
of  the  spanner.  The  extraordinary  thing  is  that  such  things  are 
done  by  switchboard  attendants  of  experience.  Much  of  the  blame 
often,  however,  lies  with  the  employers  or  their  responsible 
engineer  in  not  providing  special  insulated  spanners  or  other  forms 
of  temporary  protection  in  view  of  work  on  live  conductors 
becoming  necessary.  In  one  case,  two  assistant  engineers  proceeded 
on  the  above  lines  to  tighten  up  a  live  nut  on  one  of  the  main 
connections  l>ehind  the  bus-bars  at  the  back  of  the  switchboard, 
and  produced  the  inevitable  short  circuit.  They  wore  both  burned, 
but  not  very  badly.  The  short  circuit  apparently  produced  a  surge 
with  probably  a  big  rise  in  the  pressure  on  the  breaking  of  the 
short-circuit  current,  with  the  result  that  a  Hash-over  occurred  at 
another  part  of  the  switchboard  several  feet  away,  at  a  place 
where  the  positive  and  negative  conductors  on  a  marble  panel  were 
tmrely  1  in.  apart  without  any  insulating  division  between.  The 
normal  difference  of  pressure  between  these  conductors  was  .5S0 
volts,  and  although  this  would  be  a  long  way  below  that  necessary 
to  start  an  arc  between  conductors  in  air,  it  might  conceivably  do 
so  without  difticulty  if  dirt  or  dust  were  allowed  to  accumulate  on 
the  surface  of  the  marble.  There  is  no  doubt,  however,  that  on 
the  breaking  of  a  very  heavy  current  such  as  would  be  caused  by  a 
short  circuit  on  a  station  switchboard  with  L'.DOO  or  8,000  KW. 
behind  it  and  with  no  circuit-breakers  on  the  generators,  a  very 
gre.at  momentary  rise  in  pressure  might  occur.  On  .'.."lO-volt 
traction  switchboards  it  has  been  proved  that  the  operation  of  a 
feeder  circuit-breaker  on  heavy  overload  may  produce  a  momentary 
rise  of  pressure  of  over  10,000  volts.  The  design  of  the  switch- 
board, with  the  main  conductors  placed  so  closely  together,  was 
obviously  at  fault,  as  even  under  normal  conditions  accidental 
short  circuit  might  be  readily  brought  about,  and  the  mere 
cleaning  of  the  surface  of  the  marble  between  the  conductors 
would  be  a  hazardous  undertaking.  The  above  accident 
had  a  very  unfortunate  sequel  a  few  hours  later.  The 
switchboord  attendant  noticed  that  at  the  place  where 
the  arcing-over  had  occurred,  there  was  a  slight  dis- 
charge going  on  across  the  marble  between  the  positive 
and  negative  conductors.  This  may  have  occurred  through 
a  tilm  of  copper  having  been  deposited  on  the  marble  at  the  time 
of  the  flash-over.  He  reported  the  sparking  to  the  station  super- 
intendent, and  while  the  latter  was  looking  at  it,  it  again  developed 
into  a  flash-over  or  short-circuit,  with  the  result  that  the  super- 
intendent was  so  severely  burned  that  he  died  within  a  few 
hours. 

Under  the  next  heading,  the  fatal  accident  occurred  to  an  ex- 
perienced man  who  was  about  to  do  some  work  in  a  cell  of  a 
single-phase  high-tension  switchboard.  The  system  had  one  pole 
earthed,  and  the  switchboard  was  a  single-pole  one.  The  cell  con- 
tained an  oil  switch  for  a  generator.  The  switch  was  connected 
directly,  and  not  through  isolating  switches,  to  the  ring  bus-bars 
of  the  switchboard.  The  bus-bars  were,  however,  provided  with 
a  number  of  disconnecting  links  in  order  that  any  circuit  might 
be  isolated  by  removing  the  link  on  each  side  of  the  point  where 
it  connected  with  the  bus-bars.  The  man  had  removed  the  links 
on  each  side  of  the  connection  to  the  switch  at  which  he  was 
intending  to  work.  Unfortunately  the  system  of  discon- 
necting links  had  not  been  adhered  to  when  extensions  had  been 
made.  A  generator  placed  at  a  later  date  in  another  engine 
room  had  been  connected  to  the  same  part  of  the  bus-bars.  The 
removal  of  the  two  disconnecting  links  did  not,  therefore,  dis- 
connecl^  the  second  generator  from  the  switch  cell  in  question. 
This  second  generator  happened  to  be  at  work,  and  although  it 
was  connected  to  the   bus-bars   through  an  oil  switch,  the  man 


appeared  to  have  forfcotten  the  arranprement  of  the  connections, 
and  omitted  to  pull  out  the  switch.  He  consequently  opened  the 
door  of  the  switch  cell  of  the  first  generator,  thinking  it  was  all 
dead,  and  received  a  fatal  shock.  The  accident  appears,  therefore, 
to  have  been  in  part  attributable  to  the  connection  of  the  subse- 
quent generator  with  the  bus-bars  not  having  been  carried  out  on 
the  same  lines  as  those  of  the  other  circuits.  The  design  of  the 
switchboard  was  such  that  the  connections  could  not  be  readily 
traced.  It  is  important  with  all  such  switchboards,  where  the 
connections  are  not  visible  or  obvious,  that  a  diagram  of  the  con- 
nections should  be  hung  up  in  the  switch  room  for  ready  reference 
before  any  work  is  undertaken.  A  useful  precaution  adopted  in 
many  stations  is  also  recommended,  namely,  that  a  second  com- 
petent person  should  check  the  position  of  the  switches  and  isolat- 
ing links  before  any  work  is  commenced. 

Of  the  miscellaneous  accidents,  several  occurred  to  unskilled 
persons,  and  were  due  to  lack  of  proper  supervision.  Four  occurred 
on  extra-high-tension  systems,  and  were  remarkable  only  because  the 
injuries  did  not  prove  fatal. 

(7<>  be  contimied.) 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


B.T.-I{.  Itcsidencc  Holoplianc  Rofloetors. 

A  new  line  of  reflectors  has  been  devised  by  the  British 
THOMSON-HorsTON  Co ,  Ltd.,  of  Rugby,  for  use  in  private 
residences.  They  are  made  on  the  same  principles  of  light  control 
and  distribution  as  the  standard  stiletto  type  reflectors,  so  that  a 
high  degree  of  etiiciency  is  obtained.  At  the  same  time,  however, 
due  regard  has  been  given  to  the  .Tsthetic  side  of  the  question.  As 
a  result  these  reflectors  not  only  give  excellent  lighting  effects  at 
night  time,  but  they  also  have  a  permanent  decorative  value. 


Fig.  1. — B.T.-H.  Residence  Ueflectobs. 

The  residence  Holophane  reflectors  are  made  in  a  number  of 
different  patterns,  to  suit  every  cla^s  and  period  of  electric-light 
fitting.  Some  of  the  shapes  are  shown  in  the  accompanying- 
illustrations.  In  every  case  they  have  been  designed,  not  only  to 
appear  beautiful  and  to  give  efficient  lighting  results,  but  also  to 
hood  or  cover  the  lamp,  so  that  the  brilliant  filament  is  not  directly 
visible.  The  effect  given  by  one  of  these  reflectors  with  a  lighted 
Mazda  lamp  inside  it  is  that  of  a  uniformly  brilliant  surface, 
throwing  out  light  equally  from  every  point. 

The  "  Store   System  "  of  Electric  IroDin;^. 

In  many  clothing  workrooms  it  is  the  custom  to  use  solid  irons 
heated  on  a  gas  stove.  When  internally-heated  iroas  are  intro- 
duced to  these  rooms  it  is  often  found  that  the  cords  or  tubes,  that 
carry  the  current  or  gas  to  the  irons,  are  inconvenient,  and  interfere 
with  the  use  of  the  irons.  In  several  of  the  big  West  End  estab- 
lishments, and  in  many  other  factories,  the  "  hot-point  "  electric- 
ally-heated irons  made  by  Messes.  Eastman  &  Wahne,  of  211, 
Acton  Vale,  W.,  have  been  installed  on  the  "stove"  system,  and 
have  been  found  to  be  highly  efiicient.  Each  gas  stove  is  replaced 
by  a  substantial  shelf  covered  with  fireproof  material.  A  group  of 
three  to  five  ironclad  contact-boxes  is  fixed  to  the  wall  by  each 
shelf,  and  so  arranged  that  when  the  irons  are  stood  on  the  shelf 
they  slide  into  the  box  and  are  heated  up  by  current  passing 
through  windings  inside  the  irons. 
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The  "hot-point"  irons  made  for  this  system  have  automatic 
loadings ;  i.e.,  they  attain  their  proper  working  temperature  very 
rapidly,  and  then  automatically  cut  down  the  current  consumption 
to  a  very  small  amount.  They  hold  practically  as  much  heat  as 
solid  irons  of  the  fame  weight ;  they  can,  therefore,  be  used  for 
quite  a  long  time  without  requiring  to  be  heated  up  again. 

Careful  tests  of  the  hot-point  irons  arranged  on  this  system  in 
comparison  with  ordinary  solid  irons  heated  on  a  gas  stove  have 
fhown  a  saving  in  running  cost  of  -10  per  cent.  The  further 
advantages  of  freedom  from  risk  of  fire,  increase  in  amount  of 
work  done,  and  reduction  of  labour  troubles  are  additional  to  this 
saving. 

A  Lig'htiiing'-Condnctor  Bridge. 

The  testing  of  lightning  conductors  is  often  done  with  the  aid  of 
induction  coils  and  telephone?,  on  account  of  the  electrolytic 
character  of  the  earth  connection.  An  apparatus  recently  con- 
structed by  Messrs.  Dr.  Paul  Meyer,  A.G.,  of  Berlin,  to  the  design  of 
Prof.  Ruppel,  is  mainly  intended  for  facilitating  the  test  in  the 
hands  of  unskilled  persons.  Its  main  feature  is  an  oscillating 
switch  A,  fig.  2,  which  by  mechanical  oscillations  converts  direct 
current  into  alternating  current.  This  does  away  entirely  with  the 
induction  coil.  The  oscillating  switch  consists  of  a  tuned  steel 
spring,  which  alternately  applies  the  positive  and  negative  ter- 
minals of  a  battery  to  the  branches  of  the  bridge.  The  frequency 
of  the  alternating  current  thus  produced  is  about  17_  cycles  per 
second,  which  suffices  even  for  work  on  electrolytes,  as  borne  out 
by  tests  at  the  Reichsanstalt. 


Fio.  2.— Oscillating  Switch. 

This  also  allows  the  telephone  to  be  replaced  by  a  sensitive 
galvanometer,  suitably  damped  and  fitted  with  a  light  system 
which  is  set  vibrating  by  the  alternating  current.  Instead  of  a 
galvanometer  deflection,  the  amplitude  of  vibration  thus  gives  the 
reading.  The  use  of  a  galvanometer,  which  ensures  far  greater 
simplicity  and  rapidity  than  a  telephone,  constitutes  a  considerable 
advantage  of  the  new  arrangement. 


The  oscillating  spring  A  is  set  working  mechanically  by  causing 
a  rod  to  strike  it  as  an  ebonite  button  is  pressed  down.  The 
battery  circuit  is  closed  at  the  same  time.  The  battery  is 
only  used  during  the  actual  measuring  process,  that  is  to  say, 
only  so  long  as  the  contact  button  is  in  its  lowermost  position. 
The  apparatus  can  be  used  for  direct-current  measurements  by 
pressing  down  the  button  only  until  the  spring  is  just  touched. 
The  same  ebonite  button  serves  for  displacing  the  sliding  contact. 

The  "multimeter,"  as  the  apparatus  is  called  (fig.  4),  is  equipped 
with  two  standard  resistances,  giving  ranges  from  O'l  to  20  ohms 
and  from  l'  to  500  ohms  respectively.  Readings  are  taken  in  ohms  ; 
the  apparatus  comprises  two  scales,  of  which,  however,  only  the 
one  adjusted  for  is  visible. 

Helsby  Wireless  Detectors. 

The  demand  for  a  reliable  detector  of  the  crystal  type  has  led 
the  Automatic  Telephone  Manufactueing  Co.,  Ltd.,  of 
Milton  Road,  Edge  Lane,  Liverpool,  to  design  the  instrument  shown 
in  section  in  fig.  .5.  It  consists  of  a  brass  disk  with  a  large  hole  in 
the  centre,  carrying  six  crystal  cups  c,  in  which  the  crystals 
are  fixed  by  means  of  a  special  fusible  alloy.  The  disk  is  held  up 
against  a  flanged  nut  on  a  spindle  by  the  springs  D,  and  can  be 
rotated  and  moved  sideways  so  as  to  bring  any  part  of  any  crystal 


Fig.  o. — Helsby  Wikeless  Detectoe  ;  Section. 


into  contact  with  the  point  B  ;  the  pressure  of  contact  can  be 
adjusted  with  the  greatest  precision  by  means  of  the  screw  A  and 
the  arrangement  of  opposing  springs  shown  in  the  figure.  The 
makers  find  that  crystals  of  galena  of  a  particular  formation  give 
the  best  results,  provided  that  the  pressure  of  contact  is  extremely 
light,  and  this  end  is  readily  attained  with  the  Helsby  device. 
Double  headgear  receivers  wound  for  use  with  the  detector  are 
made  by  the  company,  as  well  as  standard  "  quenched-spark " 
apparatus. 


Fig.  3. — Alteenating-Ccrbent  Osoillogbam. 

Details  of  the  oscillating  switch  and  its  mode  of  working  will  be 
inferred  from  fig.  2  :  a  is  the  steel  spring  oscillating  between  the 
two  contacts  c  and  Ci,  which  are  connected  to  the  two  terminals  of 
a  battery.  Two  diagonal  points  of  the  W'heatstone  bridge  are  con- 
nected  on   one  hand  to   the  spring  A,  and,  on  the  other,  to  the 


Fig.  4.— "Multijieteu"  Resistance  Buihge. 

middle  of  the  battery,  the  galvanometer  G  being  applied  to  the  two 
other  diagonal  points.  The  number  of  periods  as  well  as  the 
shape  of  the  curve  of  the  alternating  current  generated  by 
the  switch  can  be  adjusted  by  varying  the  position  of  the  weight  K. 
In  fig.  3  is  shown  an  o.scillograpbic  record  of  the  alternating 
current  thrown  into  the  branches  of  the  bridge,  the  frequency 
being  17.  The  broken  line  ahcde  corresponds  to  half  a  period, 
the  amplitude  of  the  switch  spring  being  near  its  maximum.  As 
this  amplitude  decreases,  the  section  ah  oi  the  zero  line  is 
lengthened  and  c  il  is  shortened.  The  current  curve  agrees  with 
the  pressure  curve  if  the  resistances  in  the  circuit  are  free  from 
inductance.  These  curves  are  very  regular  and  well  suited  for 
measurements 


COMMUNICATION    WITH    RAILWAY 
TRAINS. 


On  Friday  last  a  demonstration  of  the  "Railophone"  and  its 
recent  developments  was  given  on  the  Stratford-on-Avon  and 
Midland  Junction  Railway,  by  RaUophones,  Ltd.,  in  the  presence  of 
a  large  number  of  representatives  of  the  Press,  railway  engineers 
and  others,  including  a  deputation  from  French  railways  which  is 
at  present  investigating  British  methods.  We  gave  a  brief  account 
of  the  system  as  it  then  stood  in  our  issue  of  April  28th,  1911  ;  at 
that  time,  while  it  was  proved  possible  to  communicate  with 
moving  trains  by  telephone^ /.c,  the  "Railophone" — it  was  not 
yet  practicable  to  actuate  signals  or  effect  any  other  mechanical 
movement  on  the  train  by  inductive  tranf-mission.  A  .special 
relay,  however,  was  then  in  process  of  evolution,  in  the  hands  of 
Mr.  H.  von  Kramer,  the  inventor  of  the  Railophone,  and  Dr.  Gisbert 
Kapp  :  this  relay  has  now  been  developed  to  a  high  degree  of 
perfection,  and  was  employed  in  the  demonstration  last  week.  The 
principle  employed  is  one  familiar  to  wireless  telegraph  engineers  : 
it  is  that  of  building  up,  by  resonance,  a  cumulative  effect  which 
eventually  attains  sufficient  amplitude  to  close  a  local  circuit ;  that 
accomplished,  there  is,  of  course,  no  limit  to  the  mechanical 
operations  which  rrray  be  performed  with  the  aid  of  a  sufficiently 
powerful  storage  battery  or  other  electric  generator,  and  electro- 
magnetic mechanism. 

At  the  same  time,  as  the  relay  can  only  be  actuated  by  accu- 
rately timed  impulses  of  a  given  frequency,  the  irregular  vibrations 
due  to  the  motion  of  the  train  on  which  it  is  carried,  or  of  trains 
past  the  signal-box  in  which  it  is  installed,  are  powerless  to  affect 
it,  and  thus  a  very  formidable  difficulty  is  overcome.  The  relay  is, 
indeed,  the  heart  and  soul  of  the  systtm  ;  telephonic  and  wireless 
communication  with  moving  trains  is  not  a  novelty,  but  the  per- 
formance of  mechanical  movements  with  unlimited  power  by 
inductive  transmission  to  a  moving  train  is,  we  believe,  unique. 
Naturally  so  difficult  a  problem  was  not  solved  at  the  first  attempt, 
and  we  understand  that  25  experimental  models  were  made  before 
satisfactory  results  were  attained  ;  relay  Ko.  26,  however,  proved  a 
success,  and  many  relays  have  since  been  constructed  on  the  lines 
of  this  design. 
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In  broad  outline,  the  Bystem  compriscB  an  insulated  wire  loid 
undertrround  alon(»8ide  the  railway  track  ond  connected  to  the 
opparatus  in  the  eifrnal  boxoH  and  at  stations,  and  a  pair  of  coils 
wound  on  frames  round  a  coach,  one  for  Bending  and  the  other 
for  recoiving-,  connected  witli  the  ai)paratU8  mounted  in  the  coach 
—preferably  the  truard's  van.  No  chanRe-over  switch  is  necessary 
when  passing  from  sendin;;  to  receiving,  or  ria-  ri-rxii.  The  apparatus 
carried  on  the  train  consists  of  a  'Jl-volt  storotre  battery  (which 
may  be  that  used  for  liprhtiuK  the  coach),  the  detector,  an  electric 
hooter,  and  a  maffnetio  device  for  applyinj;  the  ordinary  automatic 
brakes,  as  well  as  telephonic  and  teletrraphic  instruments.  At  fixed 
stations  or  signal  boxes  electric  pontrs  take  the  place  of  the  hooter, 
and  apparatus  can  be  installed  to  operate  signals,  A:c.,  with  the  aid 
of  local  batteries. 

The  demonstration  was  carried  out  with  the  aid  of  Dr.  Silvnnus 
P.  Thompson,  I'. U.S.,  who  received  a  message  from  Mr.  Russell 
Willmott,  general  manager  of  the  railway,  on  board  a  moving  train, 
and  transmitted  a  reply.  Dr.  Thompson  also  repeatedly  stopped 
the  train  at  a  distance  by  applying  the  brakes,  simultaneously 
sounding  a  hooter  on  the  train.  A  variety  of  other  demonstrations 
was  given,  including  the  following  :— A  train  was  run  at  full  speed 
into  a  section  against  a  semaphore  signal  set  at  danger  :  by  the 
auloiiiiitic  operation  of  the  system  the  troin  wa,s  immediately  pulled 
np  by  applying  the  brakes,  and  an  alarm  signal  was  sounded  at  the 
signal  box. 

A  train  was  given  'lane  clear  '  by  semaphore,  but  the  signal 
was  cancelled  and  the  train  pulled  up  by  the  signalman. 

A  train  entered  a  clear  section  ;  the  signalman  left  his  post,  and 
failed  to  replace  the  signal  at  "  danger,"  whereupon  the  train 
automatically  restored  the  signal,  locked  the  lever  in  the  signal- 
box,  and  recorded  the  fact  against  1  he  signalman. 

Assuming  that  fog  prevailed,  a  train  was  automatically  stopped 
in  front  of  a  signal  and  prevented  from  entering  the  section,  until 
the  signalman  had  released  the  brakes  and  sounded  the  hooter  on 
the  train   three  times  as  a  signal  to  proceed. 

_  A  fast  train  followed  a  slow  one  into  a  section  against  the  danger 
signal  ;  both  trains  were  automatically  pulled  up. 

Two  trains  started  in  opposite  directions  on  the  same  line  of 
rails  :  when  both  arrived  in  the  same  section,  the  brakes  were 
antomatically  applied  and  both  trains  stopped. 

All  these  operations  were  performed  with  perfect  success.  Com- 
munication with  the  train  by  telephone  or  telegraph  was  at  all 
times  possible,  and  audible  signals  could  be,  and  were,  transmitted 
from  the  signal  cabin  to  the  train  and  from  the  train  to  the  cabin 
at  will.  The  underground  wire  is  divided  into  sections  of  lengths 
corresponding  to  the  signal  sections  comprised  in  three  groups:  — 
The  main  section,  of  1  to  10  miles  or  more  ;  the  restoring  section, 
and  the  clearing  section,  the  last  two  being  each  about  100  y»rds 
long.  The  position  of  a  train  can,  if  desired,  be  indicated  con- 
tinuously by  coloured  lamps  in  the  signal  box.  and  the  danger 
signal  behind  a  train  is  automatically  locktil,  so  that  the  signalman 
cannot  give  '  line  clear  "  while  the  train  remains  in  the  section. 
In  fact,  as  we  have  said,  any  desired  movement  or  indication  can 
now  be  effected,  thanks  to  the  "K  K."  resonant  detector. 

At  a  luncheon  which  followed  the  demonstration,  I)r.  S.  p. 
Thompson,  proposing  the  health  of  Mr.  II.  von  Kramer,  rtl'erred  to 
the  conservatism  of  railway  engineers,  but  pointed  out  their 
dependence  upon  new  inventions.  In  his  reply,  Mr.  von  Kramer  said 
he  had  demonstrated  <inly;the  cardinal  principles  of  the  Railophone  ; 
he  left  the  application  of  those  principles  to  the  railway  engineers, 
whose  rctiuirements  could  now  be  fully  met  by  the  manufacturers! 
He  had  been  asked  what  would  happen  if  some  part  of  the  iinstalla- 
tion  were  to  fail  ;  any  such  failure  would  give  an  automatic 
signal,  as  a  small  current  was  constantly  maintained  throughout 
the  circuit,  the  interruption  of  which  was  at  once  indicated.  His 
system  was  intended  not  to  supersede,  but  to  be  superimposed 
upon,  the  existing  methods  of  signalling  ;  the  detector,  which  was 
the  key  to  the  problem,  was  as  reliable  as  any  other  relay. 
Mr.  H.  Raynar  Wilson,  the  well-known  signalling  engineer,  said  he 
had  been  very  much  surprised  at  what  he  had  seen.  He  believed 
they  were  at  the  beginning  of  a  revolution  in  railway  signalling, 
and  had  taken  particular  interest  in  cab-signalling  systems  during 
the  past  year  :  but  of  all  that  he  had  seen,  there  was  certainly  none 
that  excelled  that  developed  by  Mr.  von  Kramer. 

In  view  of  the  complete  success  of  the  demonstration,  the 
capabilities  of  the  Railophone  system  cannot  be  questiontd  ;  it  did 
all  that  was  claimed  for  it.  But  the  technical  solution  is  not 
always  the  end  of  the  struggle,  and  perhaps  the  greatest  difficulties 
remain  to  be  overcome,  in  persuading  railway  managers  to  make 
use  of  the  facilities  thus  provided  by  Mr.  von  Kramer  and  his 
colleagues.  They,  no  doubt,  are  well  aware  of  the  fact,  and  while 
we  tender  our  congratulations  on  their  pretent  achievement,  we 
wish  them  good  luck  in  their  coming  campaign.  It  may  be 
pointed  out  that  the  first  practical  application  of  the  electric  tele- 
graph was  to  the  working  of  railways,  and  the  telegraph,  now 
indispensable,  was  then  a  far  greater  innovation  than  the  Railophone 
18  in  these  days  of  enlightenment.  The  prospects  of  success, 
therefore,  are  not  unfavourable. 


BUSINESS  NOTES. 


Deed   of   Assig:niuent.— Mr.    A.    Meadows    (W.    A. 

Meadows  ,S:  Co.").  electrical  engineer,  Percy  Street,  Hanley.— Creditors 
of  the  above  should  send  in  particulars  of  their  debts  or  claims,  &c., 
to  the  trustee  under  the  deed,  Mr.  R.  E.  Clark,  Albion  Street, 
Hanley,  by  July  Sth. 


Private  .4rraiij!:enient.— Oi.ohk  Electric  Co.,  Ltd., 

11,  Farringdon  Avenue,  E.C.— An  adjourned  meeting  of  the  creditors 
in  this  matter  was  held  on  Tuesday  last  at  the  Cannon  Street  Hotel, 
E.G.,  when  Mr.  E.  C.  Pegler,  F.C.A.,  the  liiiuidator  of  the  company, 
presided.  It  will  be  remembered  that  the  first  meeting  was 
adjourned  at  the  instance  of  a  number  of  creditors,  although  the 
li(luidator  expressed  the  opinion  at  the  time  that  an  adjournment 
of  a  meeting  was  not  in  order,  as  he  was  advised. 

In  opening  the  proceedings  of  the  meeting  on  Tuesday,  the 
Chairman  said  that  he  had  called  the  second  meeting  without  pre- 
judice as  to  whether  an  adjournment  was  in  order  or  not.  Pro- 
ceeding, he  said  that  since  the  last  meeting  he  had  been  served  with 
a  summons  by  one  creditor.  This  took  the  form  of  an  originating 
summons,  and  it  pressed  for  his  (Mr.  Pegler' s)  removal  aa  not  being 
a  fit  and  proper  person  to  occupy  the  position  of  liriuidator,  and  it 
requested  the  Court  to  make  such  order  as  it  might  think  fit. 
This  summons  had  not  been  taken  cut  in  connection  with  Sec.  188, 
but  was  under  another  section  which  empowered  the  Court  in  the 
event  of  a  voluntary  liquidation  taking  place  to  remove  a  liqui- 
dator and  appoint  another  person  in  his  place.  Such,  said  Mr. 
Pegler,  was  the  present  position  of  affairs,  and  he  had  entered  a 
defence  to  the  summons.  Before  proceeding  further,  he  would  like 
to  know  whether  any  creditors  present  desired  to  ask  him  any  in- 
formation with  reference  to  the  company's  affairs. 

In  reply,  a  creditor  asked  for  information  in  regard  to  the 
agreement  which  h.id  been  entered  into  between  the  .Globe  Electric 
Co.  and  Mr.  Weincrt.  The  chairman  said  that  his  recollection  was 
that  there  were  two  agreements,  one  a  prior  agreement  which  was 
snbse(iaently  dispensed  with  in  favour  of  another  one.  In  reply  to 
another  creditor,  the  chairman  said  that  the  creditor  who  had 
issued  the  summons  was  Mr.  Weinert,  and  the  Electrical  Co.,  Ltd., 
had  also  instituted  proceedings.  At  this  juncture  a  creditor 
suggested  that  in  vie*-  of  what  had  been  said,  the  representative  of 
Mr.  Weinert  might  perhaps  tell  the  meeting  what  the  position  was 
BO  far  as  his  client  was  concerned.  The  representative  of  Messrs. 
Michael  Abrahams  A:  Sons,  solicitors,  thereupon  said  that  the 
position  at  the  last  meeting  had  been  that  he  had  informed  those 
present  that  an  important  question  existed  in  this  liquidation,  and 
that  was  with  reference  to  certain  debentures  which  had  been 
issued.  Having  regard  to  the  importance  of  this  matter,  he  had 
suggested  without,  of  course,  casting  any  aspersion  whatever  upon 
Mr.  Pegler,  that  he  ought  not  to  be  liquidator  of  the  company, 
bearing  in  mind  that  he  was  Receiver  for  the  debenture-holders  as 
well,  an<I  he  hoped  that  the  creditors  wonld  emphasise  tkeir  view 
of  the  matter  in  the  same  way.  Since  the  former  meeting  he  had 
taken  the  advice  of  counsel,  and  on  that  he  had  taken  out  an 
application  for  the  removal  of  Mr.  Pegler  as  liquidator,  and  for  the 
appointment  of  Foniebody  else  in  his  stead.  In  his  summons  he  had 
not  suggested  'who  should  be  liquidator,  but  this  no  doubt  the 
cretiitors  present  would  determine,  and  if  they  did  so,  he  should  in 
that  case,  when  this  summons  came  on,  inform  the  Court  of  what 
the  creditors  had  resolved  to  do.  To  some  extent  the  trade 
creditors  might  consider  Mr.  Weinerfs  position  as  not  being 
exactly  identical  with  their  own.  He  thought,  however,  that  an 
independent  liquidator  in  this  matter  was  absolutely  imperative. 
The  speaker  also  referred  to  the  Armorduct  Co.,  who.  he  said, 
were  alleged  to  have  a  claim  in  the  present  liquidation.  The 
Chairman,  replying,  said  that  the  matter  as  it  affected  the 
Armorduct  Co.  was  really  a  setoff,  and  they  figured  on  both  sides, 
but  there  was  a  net  balance  against  the  Armorduct  Co.  In  the 
course  of  the  discussion  which  ensued,  it  was  stated  that  there  was 
another  important  question,  and  that  was  that  just  before  the 
liquidation  the  Armorduct  Co.  took  over  a  portion  of  the  business 
of  the  Globe  Electric  Co.,  and  the  speaker  said  he  was  informed  that 
no  consideration  had  been  paid  to  the  Globe  Co.  The  Chairman 
said  that,  as  he  understood  it,  this  was  not  so.  The  gentleman  who 
had  made  the  assertion  thereupon  said  that  the  information  had 
come  to  him  from  his  own  client,  and  it  had  also  been  contained 
in  a  circular  sent  out  on  May  Slst  to  the  trade. 

The  Chairman,  interposing,  said  the  Armorduct  Co.  had  made 
hirh  an  offer  for  the  rights  in  the  Globe  lighting  patents,  this  offer 
having  been  made  to  him  as  Receiver.  Mr.  Schmahl,  Mr.  Atkinson 
and  the  Globe  Co.  were  all  registered  as  the  joint  owners  of  these 
patents.  Mr.  Weinert's  solicitor  said  he  did  not  want  to  judge  the 
matter  there,  but  he  certainly  thought  that  the  question  of  an 
independent  liquidator  should  be  settled,  and  he  thought  Mr.  Pegler 
might  himself  be  rather  pleased  to  relinquish  his  present  position. 

The  solicitor  to  the  company,  addressing  Messrs.  Michael 
Abrahams  &  Co.'s  representative,  asked  whether  he  seriously 
suggested  that  the  liquidator  of  the  Globe  Co.  had  no  claim  against 
his  client,  because  if  so,  he  thought  it  was  an  extraordinary 
proposition.  Mr.  Weinert's  solicitor  replied  that  what  he  suggested 
was  that  the  claim  against  the  Globe  Co.  was  for  a  substantial 
amount  of  something  like  £3,000  odd,  and  that  in  regard  to  any 
alleged  claim  which  the  Globe  Co.  had  against  Mr.  Weinert,  that, 
80  far  as  he  knew,  had  never  been  formulated.  The  solicitor  for  the 
company  said  that  whatever  might  be  the  merits  or  the  demerits  of 
this  claim,  he  thought  that  it  would  be  agreed  that  the  matter  was 
one  for  independent  investigation,  and  he  would  at  once  say  that  so 
far  as  the  appointment  of  an  additional  liquidator  was  concerned, 
Mr.  W'einert  was  in  duty  bound  not  to  have  anything  whatever  to 
do  with  it. 

The  Chairman  said  that  his  view  was  that  the  creditors  should 
pass  whatever  resolution  they  thought  fit  and  proper,  and  then  act 
on  it  afterwards. 

A  solicitor  in  the  room  thereupon  said  that  he  was  in  the  posi- 
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tion  of  r.  judgment  creditor  who  would  very  much  like  to  get  his 
money.  It  appeared  to  him  that  the  present  liquidator  was  Receiver 
for  the  debenture-holders,  and  in  that  capacity  some  difficult 
questionsmight  arise.  A  question  might  crop  up  as  to  the  validity 
of  the  debentures,  and  then  the  position  would  be  that  the  liquidator 
would  have  to  challenge  these  debentures,  and  would  have  to  take 
an  action  against  himself  as  being  in  the  capacity  of  Receiver. 
Now.  it  was  obvious  that  this  would  not  do  at  all.  They  were  now 
told  that  someone  had  issued  a  summons  to  move  for  another 
liquidator,  but  it  seemed  to  him  that  another  liquidator  might  be 
appointed  to  act  with  Mr.  Pegler,  and  he  would  suggest  Mr. 
Corfield. 

Mr.  Scholey  said  that  undoubtedly  it  would  be  more  harmonious 
if  Mr.  Corfield  were  associated  with  the  present  liquidator,  and  for 
the  reason  that  the  Receiver  now  possessed  practically  all  the  assets, 
and  nothing  could  be  derived  by  the  creditors  unless  the  Receiver 
was  friendly.  If  this  business  was  realised  quickly  the  result 
would  be  bad  for  the  creditors  ;  but  if,  on  the  other  hand,  it  were 
realised  with  due  regard  to  the  creditors'  claims,  there  might  be 
something  in  it.  As  to  Mr.  Weinert's  action,  he  did  not  think  that 
concernfd  the  trade  creditors  one  iota.  In  any  case,  he  thought 
that  any  liquidator  who  now  took  on  the  liquidation  of  this  com- 
pany would  be  in  a  most  unenviable  position. 

The  solicitor  for  the  company  then  said  that,  speaking  on  behalf 
of  Mr.  Pegler.  that  gentleman  would  be  pleased  to  have  anybody 
nominated  with  him  as  liquidator.  There  w.as  undoubtedly  a  good 
deal  in  what  had  been  said  by  creditors  as  to  the  position  which 
the  liquidator  in  this  matter  should  occupy,  but  he  could  only  tell 
them  that  in  regard  to  this  company  there  was  no  desire  to  conceal 
anything,  and  all  the  facts  would  be  put  before  the  creditors.  Some 
question  had  been  raised  as  to  the  constitution  of  the  debenture, 
and  these  facts  likewise  could  be  gone  into.  If  the  desire  was  to 
appoint  someone  jointly  with  Jlr.  Pegler,  then  the  latter  would  be 
only  too  pleased  to  act  with  him. 

In  the  result,  a  rtsolution  was  passed  nominating  Mr.  Corfield  as 
joint  liquidator  with  Mr.  Pegler,  and  a  committee  of  inspection  was 
appointed,  consisting  of  the  representatives  of  Ships'  Carbons,  the 
Sloan  Electrical  Co.,  and  Messrs.  Francis  A.  Perryn 

Correction. — With  reference  to  our  notice  respecting  the 
contract  for  the  electrification  of  the  South-Eastern  Railway  Co.'s 
shops  at  Ashford,  Messbs.  Tyler  i:  Free.man  inform  us  that  the 
British  Westinghouse  Co.  received  this  contract,  and  that  they  are 
acting  as  sub-contractors  to  the  latter  for  the  wiring  work  only. 

Chaiig'e  of  Address.;— The  offices  of  the  Wakefield 
Corporation  Electricity  Department  have  now  been  removed  to  new 
premises,  and  all  communications  should  be  addressed  to  the  City 
Electrical  Engineer,  Old  Town  Hall,  Crown  Court.  Wakefield. 

Eastern  Canada, — The  Imperial  Trade  correspondent  at 
Toronto  (Mr.  F.  W.  Field)  writes  that  one  of  the  outstanding 
features  of  the  year  has  again  been  the  establishment  of  branch 
plants  in  Canada  by  United  States  firms.  In  this  connection, 
particular  attention  is  being  paid  by  United  States  manufacturers 
of  agricultural  implements,  who  appear  to  be  making  Ontario  the 
manufacturing  centre  for  their  Canadian  business,  with  distributing 
houses  in  Western  Canada. 

There  is  a  likelihood  of  some  electric  railway  construction  being 
undertaken  in  Ontario  during  the  coming  year.  Probably  in  the 
next  few  years  marked  activity  wUl  exist  in  this  direction,  as  there 
is  a  disposition  to  build  electric  radial  lines  from  the  suburban 
towns  and  villages  to  the  large  centres  of  population. 

General  conditions  in  Ontario  during  the  past  year  were  satis- 
factory and  the  crop  was  an  average  one.  Many  additions  were 
made  to  manufacturing  plants,  a  greatly  increased  output  was 
recorded,  and  there  were  numerous  cases  of  inability  to  cope  with 
the  demand  for  goods.  The  factories,  on  the  whole,  are  well 
equipped  with  modern  machinery  and  are  making  headway  in 
efficiency  and  economical  production.  Developments  along  these 
lines  are  expected  during  the  coming  year.  Mr.  Field  adds  that  a 
large  number  of  catalogues  of  British  firms  were  received  by  him 
during  the  year  I'.ill,  and  were  distributed  as  desired  by  their 
senders.  He  suggests,  however,  that  business  returns  are  not  likely 
to  be  secured  in  this  way. 

The  Imperial  trade  correspondent  at  (Quebec  reports  as  follows  ; 
Electric  wire  and  fittings  are  imported  from  the  United  States 
because  they  conform  with  the  standards  set  by  the  Canadian  under- 
writers, but  there  does  not  appear  to  be  any  reason  why  British 
manufacturers  could  not  provide  similar  grades  if  they  wished  to 
compete  for  this  trade.  Artistic  shades  of  most  expensive  qualities 
for  electric  lamps  are  imported  from  Austria  in  very  considerable 
quantities. 

Judging  from  instances  which  have  been  brought  to  notice,  the 
German  system  of  delivery  through  representative  firms  is  popular, 
and  the  practice  of  many  United  States  firms  of  frequently  sending 
expert  salesmen,  well  supplied  with  well  got-up  catalogues,  to 
prospective  buyers,  often  secures  orders,  irrespective,  to  a  certain 
extent,  of  the  comparative  values  of  the  goods.  There  appears 
reasonable  grounds  for  expecting  that  large  contracts  will  be  let 
and  considerable  work  done  in  the  Quebec  district  during  the  next 
two  years.  The  Government  have  decided  to  build  large  new  immi- 
gration buildings  of  a  permanent  character.  The  long-discussed 
graving  dock  will  probably  be  decided  upon  and  a  contract  for  its 
construction  entered  into.  Proper  accommodation  for  the  grain 
and  other  trans-continental  traffic,  including  elevators  and  freight- 
handling  machinery,  will  have  to  be  provided  in  anticipation  of  the 
completion  of  the  'Trans-Continental  Railway.     A   car  ferry  will 


probably  be  required  to  transfer  the  cars  of  the  Trans-Continental 
Railway  across  the  river  during  the  interval  between  the  completion 
of  the  railway  and  the  completion  of  the  bridge,  possibly  five  years 
later.  Provision  for  the  repair  of  naval  vessels  will  also  have  to  be 
made  at  some  point  on  the  St.  Lawrence,  possibly  at  Quebec. 
Several  new  5-ailway8  are  also  either  under  construction  or  in 
contemplation  in  the  vicinity  of  Quebec. — ISoanl  of  Trudc  Journal. 

Bankruptcy  Proceedings. — Geoi!i;e  Edw ard Hurvev, 

gas  and  electrical  engineer  and  ironmonger,  2i,  Susan's  Road, 
Eastbourne. — The  Receiving  Order  herein  was  made  on  the  debtor's 
own  petition,  and,  according  to  the  accounts  filed,  the  gross 
liabilities  amount  to  £268,  of  which  £242  is  expected  to  rank  for 
dividend.  The  assets  are  estimated  to  produce  £80,  less  £16  for 
preference  claims,  leaving  a  deficiency  of  £177.  It  appears  that 
the  debtor  started  business  in  19o7  in  partnership  with  another, 
they  having  a  joint  capital  of  £45.  The  partnership  was  dissolved 
in  March,  1910,  the  partner  receiving  £50  as  his  share,  the  debtor 
since  continuing  the  business  alone.  The  business  has  declin<d 
very  considerably  lately,  owing  to  depression  in  the  building  trade. 
The  failure  is  attributed  to  the  lack  of  capital,  depression  in  trade, 
bad  debts  and  depreciation  of  stock.  The  debtor's  household 
furniture  was  sold  in  May  last  for  £50,  in  order  to  pay  off  an  over- 
draft at  the  bank  which  was  secured  by  a  relative.  The  business 
has  been  closed,  and  the  stock  and  loose  fittings  removed  for  sale. 

A.  G.  Adamson,  electrical  engineer  (.late  22.  Christopher  Street, 
Finsbury  Square,  London). — July  17th  is  the  last  day  for  receipt  of 
proofs  for  intended  dividend,  by  the  trustee,  Mr.  C.  Mercer,  14, 
Bedford  Row,  London,  W. 

Trade  Announcements. — Mes.'^rs.  SA.MfKi,  Dkacon  a.\» 

Co  ,  advertisement  agents  and  contractors,  have  removed  to  No.  7, 
Leadenhall  Street,  E.C.,  nearly  opposite  their  old  premises,  which 
have  been  af(iuired  by  a  large  insurance  company. 

Mr.  Arthur  P.  Hasla.m,  asks  us  to  state  that  his  telephone 
number,  and  that  of  the  Westminster  Tool  and  Electric  Co.,  has  been 
changed  to  "City  54." 

Messrs.  Scholey  A;  Co.,  Ltd.,  of  151,  Queen  Victoria  Street,  E.C  . 
have  arranged  to  act  as  representatives  in  this  country  for  the  Tool 
Steel  Gear  and  Pinion  Co.,  of  Cincinnati,  Ohio,  whose  products  are 
widely  used  on  electric  tramways  and  railways  in  the  United 
States. 

The  Forest  City  Electric  Co.  has  removed  to  Clegg'a  Court, 
Chapel  Street,  Salford. 

Book  Notices.—"  Studies  in  Radioactivity."     By  W.  H. 

Bragg.     London  :    Macmillan  i:  Co.     1912.     Price  .5s.  net. 

"  Prociv(fini/.s  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XX.XI.  No.  6.  June,  1912.  New  York:  The  Institute. 
Price  Sl.OO. 

"  Bullefin  Mensuel,  de  la  Societe  Beige  d'EIectriciens."  Vol. 
.X.VIX,  No.  4.     April,  1912.     Brussels  :  Emile  Bruylant. 

"  Jiiillptin  of  the  Association  des  Ingenieurs  Electriciens.'' 
May  6th,  1912.     Liege:  The  Association.     Price  6  fr, 

"Journal  of  the  Institution  of  Municipal  Engineers."  June, 
1912.     London  :  The  Institution.     Price  Is. 

"Journal  of  the  United  States  Artillery,"  with  "Index  to  Current 
MQitary  Literature."  Vol.  37,  No.  3.  May-June,  1912.  Fort 
Monroe,  Va. :  Coast  Artillery  School  Press. 

"  Proceedingi<  of  the  Physical  Society  of  London."  Vol.  XXIV, 
Part  IV.  Jiine  15th,  1912.  London :  Eleitrh-uin  Printing  and 
Publishing  Co.,  Ltd. 

liquidations.— Simplex    Superheater    Co.,    Ltd. — 

This  company  is  winding  up  voluntarily,  with  Mr.  C.  A.  M.  Buckley, 
40.  Tweedy  Road,  Bromley,  Kent,  as  liquidator. 

Cariuhean  Anolo-Colombiak  Cable  Co.,  Ltd. — A  meeting  is 
called  for  August  2nd,  to  hear  an  account  of  the  winding  up  from 
the  liquidator,  Mr.  A.  R.  Bennett. 

Catalog;aes   and   Lists. — The   Uxiox   Electric  Co., 

Ltd.,  Park  Street,  South wark,  London,  S.E.— Pamphlet  No.  118,  of 
12  pages,  dealing  with  the  electric  driving  of  machine  tools,  and 
illustrating  a  number  of  drilling  machines,  lathes,  shears,  punch, 
circular  and  cold  saws,  driven  by  Union  D.c.  or  three-phase  motors. 

Messrs.  Siemens  Bkcis.  Dy.na.mo  Works,  Ltd..  38  and  39,  Upper 
Thames  Street,  London,  EC— 28-page  pamphlet  (No.  518)  contain- 
ing an  admirably  Ulustrated  account  of  the  Siemens  "G5"  watt-hour 
meters  for  direct  or  alternating  circuits.  Instructions  for  use  are 
given,  with  diagrams  of  connections,  and  illustrations  clearly  show- 
ing how  the  renewal  of  parts  is  carried  out. 

Messrs.  Rose  Bims.,  38  and  39,  Beech  Street,  Barbican,  London, 
E.C. — 56-page  fully  illustrated  catalogue,  giving  brief  particulars 
and  prices  of  a  variety  of  small  electrical  manufactures,  including 
the  following  :  Pocket,  hand  and  torch  electric  lamps  of  many 
types,  cycle  lamps,  battery  reading  lamps,  watch  stands,  decorative 
table  lamps,  "Schmidt  "  dry  cells,  "  White  Star  "  dry  cells,  battery 
lamps,  ignition  and  lighting  accumulators,  medical  coils,  small 
motors,  motor-car  accessories,  electric  bells.  &c. 

Messrs.  W.  A.  Walbeb  &  Co.,  38,  Victoria  Street.  London,  S.W. 
— Illustrated  pamphlet  concerning  their  machine  tool  department, 
giving  a  list  of  the  principal  types  of  machines  made  by  their 
principals  : — Scriven  &  Co.  ;  Ward,  Haggas  &  Smith  ;  J.  Beardshaw 
and  Son,  Ltd.  ;  Clifton  &  Baird,  Ltd,  ;  and  Clark's  Machine  Tool 
Co.  (1907),  Ltd. 

The  Century  Electric  Co.,  St.  Louis,  U.S.A.— Bulletin  No.  18 
(48  pages),  in  which  appear  excellent  illustrations  and  full  parti- 
culars of  the  Century  single-phase  self -starting  motors. 
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Tin:  HuniMi  A.nti-Viubatio.n  and  Noi^k  Co.,  Ltd.,  105,  St. 
Vincent  Street,  GluHgow.— :i4-pnKe  pamphlet  entitled  ''The  Isolation 
of  Vibration  and  Noise,"  in  which  the  Bubjeot  is  dealt  with  in  an 
iiiteri'stiiitr  manner  in  respect  to  electrical  machinery,  Diesel  plant, 
nhuflin;;,  printin;r  presses,  shearinjf  and  other  machinery.  The  firm 
manul'actiire  a  number  of  diireient  materials  for  use  in  machinery 
isolation,  as  follows  :  Iron-framed  natural  cork  lor  heavy  founda- 
tions ;  ritiilient  plates,  for  jilacintr  under  trirders,  rail  chairs  and 
sleepers,  and  for  pads  under  railway  carriage  and  tramcar  bodies  ; 
patent  anti-vibration  isolators  for  all  classes  of  machinery  ;  and 
Silence,"  a  material  si)ecially  made  for  surrounding  noisy  machines, 
telephone  boxes,  and  gear  cases. 

TiiK  Automatic  Tkli:i'iione  MANUi'ACTuniNc  Co.,  Ltd., 
Milton  Uoad,  Edge  Lane,  Liverpool. —  New  pamphlet  describing, 
with  diagrams,  the  Helsby  wireless  detectors  and  headgear 
receivers,  and  giving  prices  of  same. 

Thk  Biisfii  Ma(;ni;to  Co.,  Ltd..  4ii.42,  Newman  Street,  London, 
W. — Two  pamphlets  (lo  and  I-'-pp.  respectively)  containing 
descriptions,  accompanied  with  detailed  diagrams,  of  the  Uosch 
patent  force-fec<l  lubricators,  type  "AC"  Cfrom  two  to  eight  feeds) 
provided  with  sight  feed,,  and  type  "  L  "  (from  four  to  eight  feeds) 
specially  designed  for  very  large  stationary  and  marine  engines, 
and  a  statement  of  their  advantages.  The  linn  are  now  con- 
structing lubricators  arranged  with  from  1-lii  feeds,  also  with 
double  tanks  for  supplying  both  cylinder  and  ordinary  lubricating 
oil. 

Mks.sks.  Haxendai.k  A;  Co.,  Lti>.,  Miller  Street.  Mamhester. — 
<  fttalogue  of  ■>!'}  pages  containing  profusely  illustrated  partieiilare, 
with  price  information,  of  a  great  variety  of  electric  bells,  bell 
pushes  and  plates  indicators,  batteries  and  accessories,  medical 
coils,  speaking  tubes,  and  lightning  conductors.  Several  pages  are 
occupied  with  connection  diagrams  for  bells.  In  many  cases  prices 
have  been  reduced.  A  separate  8  page  list  (No.  :il,l).')l)  shows,  and 
states  prices  of,  electric  fans  of  a  number  of  types,  table  fans, 
lampholder  fans,  battery  fans,  porthole,  exhaust  and  ceiling  fans, 
al.so  speed  rogulators. 

MEs.sits.  O/.oNAin,  Lt[).,  9r>,  Victoria  Street,  London,  S.W.  New 
edition  of  their  catalogue  No.  1,  "Ozonair  Apparatus  for  Ceneral 
Purposes,"  containing  illustrations,  prices,  and  other  particulars, 
of  (i/.onair  portable  generators  for  purifying  the  air  in  rooms  of 
from  H,ii()0  to  12,00ii  cb.  ft.  capacity,  tor  connecting  to  supply 
circuits  or  to  portable  accumulators.  These  apparatus  are  made  in 
a  variety  of  patterns,  for  standing  on  the  table  (horizontal  or 
vertical  current  of  ozonised  air)  ;  for  fixing  on  the  wall  ;  with 
medical  fittings,  Alc.  The  consumption  varies  from  only  10  watts 
to  I'M  watts,  so  that  they  can  be  connected  to  any  lampholder 
or  plug.  The  catalogue  also  contains  interesting  information 
regarding  the  natijre  of  ozone,  and  the  many  public  and  industrial 
purposes  to  which  the  firm  s  apparatus  can  be  applied. 

Messhs.  Julius  Sa.\  A:  Co.,  24a,  Uigh  Street,  New  Oxford 
Street,  London,  W.C- Supplementary  illustrated  listof  eight  pages, 
giving  prices,  &c.,  of  a  number  of  electrical  accessories,  including 
wall  plugs,  tumbler  switches,  candle  fittings,  adaptors,  automatic 
plug  switches,  wood  blocks,  &c, 

Messrs.  Buuce  Peeulks  *c  Co.,  Ltd.,  Edinburgh.— New 
pamphlet.  No.  21B  of  20  pages,  dealing  with  their  medium  size 
self-contained  type  continuous-current  dynamos  and  motors.  The 
list  opens  with  a  specification  of  various  types  (protected,  semi- 
enclosed,  totally  enclostd,  and  raining),  and  later  gives  the  ratings 
and  efiiciencies  of  the  different  frame  sizes  at  standard  voltages 
for  iirotected.  semi  -  enclosed,  and  totally  -  enclosed  machines. 
Special  attention  may  be  drawn  to  the  Peebles  standard  mining 
type  motor,  which  is  the  outcome  of  many  years'  experience  of 
the  conditions  prevailing  in  mines.  Approximate  weights  and 
dimensions  of  all  machines  listed  are  stated. 

Messrs.  Eclttse  Electric  Co..  O,  Cambridge  Road,  Great 
Crosby,  Liverpool. — Leaflets  giving  prices,  &c.,  of  ''  Harvey  " 
electric  vacuum  cleaners,  and  "  Whipple  ''  electric  tire  pumps. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House. 
London.  E.C. — Eight-page  price  list  No.  :i.52,  relating  to  the  B.T.-H. 
"Eye  Rest"  system  of  indirect  lighting,  illustrating  every  type  of 
"  Eye  Rest  "  fitting,  and  giving  reproductions  of  eight  photographs 
of  interior  lighting  on  this  system,  including  examples  of  resid- 
ence, hotel,  office,  theatre,  ball-room,  and  picture  gallery  illumina- 
tion. Full  information  respecting  prices,  reflector  types,  and 
finishes  is  given,  together  with  instructions  for  ordering  and  con- 
ditions of  sale  and  delivery.  Examples  of  the  system  can  be  seen 
at,  and  copies  of  the  list  obtained  from,  Mazda  House. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  200,  I'pper 
Thames  Street,  London,  EC. — The  company  has  just  issued  the 
eighth  edition  of  its  new  full  catalogue  of  telephonic  and  electric  . 
bell  manufactures.  It  consists  of  about  IHO  pages,  bound  in  strong 
stout  covers,  containing  illustrations,  brief  particulars,  and  prices 
of  a  large  variety  of  items — about  1,200  in  all — including  Parly- 
phones,  "Twencen''  domestic  telephones,  ''Primax"  automatic 
interphones,  secret  conversation  interphones,  a  large  selection  of 
telephones  and  signalling  apparatus  for  use  in  mines,  central 
battery  instruments  and  switchboards,  traction  telephones,  military 
railway  and  other  portable  sets,  electric  blasting  machines,  pushes, 
bells,  relays,  syrens,  indicators,  fire  alarms,  medical  coils,  batteries, 
wires,  insulators,  kc.  The  revised  prices  which  came  into  force  on 
July  1st  are  given  in  the  list.  The  frontispiece  consists  of  an 
illustration  of  the  firm's  works  at  Dagenham,  Esses,  and  internal 
views  appear  of  several  of  the  principal  departments,  of  which 
we  recently  gave  an  illustrated  description.  The  catalogue 
includes  a  full  range  of  diagrams  of  connections,  and  a  tele- 
graphic code. 


I'or  Sale, — The  City  Klectric  Lighting  1  )epartiii(:nt, 
Leeds,  has  for  disposal  a  iiuantity  of  metal,  and  copper  wire. 
Messrs.  P.  Huddleston  i:  Co.  will,  on  Tuesday,  July  Uth.  at  Dalling 
Road,  Hammersmith,  Bell  by  auction  a  large  quantity  of  electrical 
apparatus.     See  our  a<lvertis€ment  pages  in  this  issue. 


LIGHTING  and  POWER  NOTES. 


AccriD)l^ton. —  Tiie  Electricity  Committee  h<is  had  under 
consideration  an  application  from  the  Albert  Mill  Co.  for  a  supply 
of  current  to  drive  the  company's  mill  in  Victoria  Street,  the 
estimated  consumption  being  200,iioO  units  per  annum.  The 
Committee  acceded  to  the  re^iuest  on  the  following  terms  and 
conditions,  viz.,  the  price  to  be  ■."■2">d.  per  unit,  this  price  allowing 
for  not  exceeding  R  per  cent,  of  the  consumption  for  lightiner 
purposes,  with  the  nsual  condition  as  to  fluctuation  in  the  price  of 
coal.  Period  of  supply,  live  years.  The  consumer  to  be  entitled 
to  any  reduction  of  the  scale  of  charges  made  at  any  time  for 
similar  supplies  and  quantity  of  consumption. 

Aberilare. — 'I'he  r. !).(".  has  decided  to  apply  for  a  loan 
of  1 12,000  for  developing  the  electricity  works  in  order  to  provide 
current  for  lighting  at  Aberaman  and  other  parts  of  the  diBtrict, 
and  power  for  the  proposed  tramways. 

Arnside. — The  Tnulei's'  Association  is  endeavourin;.;  to 
raise  funds  for  lighting  the  front  by  electricity  for  six  weeks 
during  the  season  in  accordance  with  the  suggestions  of  Mr.  T. 
Wilkinson,  electrical  engineer. 

llirillin$(liani. — The  City  Council  has  approved  of  the 
recommendation  of  the  Electric  Supply  Committee  that  the  cost 
of  works  anthorised  by  the  Council  at  Dale  End,  Harborne  and 
Aston  Manor  sub-stations,  be  increased  to  the  extent  of  £6S8. 

Boiirton-on-the- Water.— The     ratepayers    here    have 

decided  by  tis  votes  to  !i  in  favour  of  an  electric  supply  scheme  by 
means  of  overhead  lines  submitted  by  the  Rural  Electric  .Supply 
Co..  who  offer  to  supply  current  at  not  above  8d.  per  unit.  The 
Stow-on-the-Wold  R.D.C.,  in  whose  area  Bourton  is  situated,  has 
assented  to  the  company  applying  to  the  15.  of  T.  for  a  licence. 

Bradford, — The  balance-sheet  of  the  Corporation  Elec- 
tricity Department  for  the  year  ended  March  Slst  last  shows  a 
profit  of  £s,0.")2,  as  compared  with  £8,980  in  the  previous  year. 
The  total  income  amounted  to  £119,S'.I2,  as  against  £lls,100. 
Sales  of  current,  other  than  for  tramways,  increased  by  £4,iilO. 
Daring  the  year  current  was  supplied  to  the  tramways  depart- 
ment at  Id.  per  unit,  as  against  IJd.,  a  reduction  which  represente<l 
no  less  than  £.5,0o0  to  the  electricity  undertaking.  The  total 
capital  expenditure  to  March  Hist  last  was  £s2,5,o:!8,  against 
which  there  is  a  present  debt  of  £4'.is_ooo,  which  is  less  than  the 
debt  last  year  by  £'.i,000,  notwithstanding  the  expenditure  during 
the  year  of  £2.5,000  on  extensions. 

Clacton -on-Sea. — The  electrical  illumination  of  the  sea 
front  was  inaugurated  on  Saturday.  Twenty  arc  lamps,  each  of 
3,000  C.I'.,  have  been  installed  by  Messrs.  Johnsop  i:  Phillips,  Ltd. 

Contiaental  \otes. — Switzerla.nu. — The  hydro- 
electric works  at  Augst-Wyhlen,  which  have  been  established  by 
the  city  of  Basle  in  conjunction  with  the  Rheinfelden  Power 
Transmission  Co.,  are  now  approaching  completion  after  work 
extending  over  four  years,  and  are  to  be  brought  into  operation  in 
the  ensuing  autumn.  The  works  are  situated  between  the  Swiss 
village  of  Augst  and  the  Baden  locality  of  Wyhlen,  where  the 
river  Rhine  forms  the  frontier  between  German  Baden  and  Switzer- 
land. A  large  dam  has  been  built  across  the  river  at  the  joint 
expense  of  the  two  parties  interested,  the  cost  being  put  at  £200,000, 
whilst  the  hydro-electric  plant  on  the  Baden  bank  belongs  to  the 
Rheinfelden  Co.,  and  that  on  the  Swiss  bank  to  the  city  of  Basle. 
There  are  10  openings  in  the  dam  of  a  width  of  56  ft.,  which 
can  be  closed  by  heavy  iron  gates  of  a  height  of  3iJ  ft.  By 
the  raising  and  lowering  of  the  gates  the  water  level  above 
the  dam  is  maintained,  except  in  periods  of  high  water,  at  the 
same  height  of  880  ft.  above  the  sea  level  throughout  the 
year.  During  low  water  the  Rhine  delivers  about  300  cb.  m.  of 
water  per  second  at  Wyhlen,  but  this  rises  to  .5,000  cb.  m.  at  times 
of  high  water.  The  height  of  the  dam  corresponds  to  the  useful 
fall  at  which  the  turbines  work,  and  amounts  to  27  V  ft.  at  low 
water  :  the  fall  is  21i  ft.  with  average  water,  and  is  still  20j  ft.  in 
the  favourable  period  of  summer,  when  the  flow  of  the  river  is 
l,20ii  cb.  m.  per  second.  The  gates,  which  weigh  from  90  to  9.5 
tons,  are  suspended  by  chains,  and  are  raised  in  20  minutes  by 
means  of  electric  motors  of  50  H.P..  although  they  can  be  elevated 
by  hand.  Both  installations  are  of  the  same  type,  each  being 
arranged  for  10  Francis  turbines  of  from  1,600  to  2,000  H.P. 
The  total  normal  output  in  each  case  is  15,000  HP. 
measured  on  the  turbine  shaft.  The  output  decreases  to 
from  20  to  30  per  cent,  below  the  normal  in  periods 
of  low  water,  and  also  in  times  of  high  water,  in  consecjuence  of 
the  large  reduction  in  the  faU.  In  both  ca33s  the  deficiency  has  to 
be  met  by  reserve  steam  plant ;    the  reserve  for  Basle  is  located  in 
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the  city  itself,  whilst  the  Eheinfelden  company  has  erected  steam 
plant  on  the  Wyhlen  bank  in  the  immediate  vicinity  of  the  turbines. 
If  all  the  10  turbine  units  were  simultaneously  in  operation  under 
normal  water  conditions,  each  would  have  to  yield  1,500  h.p.  As, 
however,  it  must  be  possible  to  stop  individual  turbines  for  repairs, 
kC;  without  reducing:  the  total  output,  and  as  the  fall  largely 
varies,  the  performance  of  each  unit  has  been  fixed  at  1,600  to 
2,200  H.P.  in  order  to  secure  full  utilisation  of  the  plant.  Each  of 
the  four  wheels  of  each  turbine  unit  has,  therefore,  to  pro- 
duce from  400  to  500  H.P.  The  turbines  are  outside  the  machinery 
house,  and  the  dynamos  are  arranged  directly  on  extensions  of  the 
turbine  stag-es,  and  have  a  speed  of  107  r.p.m.  The  energy  from 
the  Swiss  plant  is  transmitted  at  7,00U  volts  to  transformer  stations 
in  Basle,  and  that  produced  by  the  Baden  plant  can  be  raised  to 
40,000  volts  in  the  transformer  station  combined  with  the  before- 
mentioned  reserve  steam  station. 

^  Spain.— La  Compagnie  d'Energie  Electrique  dn  Centre  de 
I'Espagne,  which  has  lately  been  formed  in  Paris,  will  take  over  the 
existing  electricity-generating  stations  at  Valdepenas  and 
Manzandres,  and  will  also  put  down  a  new  plant  to  utilise  the 
water  power  of  the  Ruidera  falls. 

Russia.— The  Second  Department  of  the  Council  of  Empire  has 
formally  endorsed  a  resolution  of  the  Cabinet  for  the  granting  of  a 
concession  for  76  years  for  the  utilisation  of  the  water  powers  of 
the  Caucasus  and  the  transmission  of  electric  power  at  high  tension 
throughout  that  region,  to  a  British  engineer,  Mr.  Stewart,  with 
powers  to  transfer  his  rights  to  a  foreign  company. 

Cro.vdon.— The  T.C.  has  applied  to  the  B.  of  T.  for  per- 
mission to  supply  current  in  bulk  to  the  County  of  London  Electric 
Supply  Co.,  Ltd.,  the  undertakers  under  the  Croydon  Bural  E  L. 
Order,  1905. 

Devonport.— The  T.C.  has  received  from  the  L.G.B. 
sanction  to  a  loan  of  JeO.H.sS  for  txtensions  to  the  buildings  and 
plant  at  the  electricity  station. 

Eastbourne. — The   B.  of    G.   has  decided  to  have  the 

pumping  plant  at  the  workhouse  well  worked  by  electricity,  which 
will  be  supplied  by  the  C!orporation,  and  cost  from  2  id.  to  3d.  per 
hour. 

Eccles.— The  Town  Clerk  of  Eccles  has  been  iiistrucfced 
to  write  to  the  Town  Clerk  of  Salford,  informing  him  of  the  Com- 
mittee's readiness  to  consider  any  proposal  which  may  be  made  by 
the  Salford  Tramways  Committee  as  to  the  price  to  be  paid  for 
electrical  energy  for  the  tramways. 

Farnwortli.— The  Lighting  Committee  has  decided  to 
adapt  30  of  the  ordinary  street  lamps  for  incandescent  lighting, 
and  as  a  result  of  atonference  between  the  Lighting  and  Electricity 
Sub-Committea  it  has  been  agreed  to  discontinue  the  arc  lamps 
throughout  the  town. 

IIa8liiig;den. — Several  appHcations  having  been  received 
from  owners  of  mills  in  the  Helmshore  district  for  a  supply  of 
electricity  for  power  purposes,  the  Tramways  and  Electricity 
Committee  has  resolved  that  the  whole  question  of  erecting 
a  high-tension  cable  from  the  electricity  works  to  Helm- 
shore  be  referred  to  the  chairman  and  vice-chairman,  and  that 
the  latter  be  requested  to  report  fully  thereon  to  a  subsequent 
meeting. 

Heybridge, — The  P.C.  has  entered  into  a  contract  with 
Messrs.  May  S;  Butcher  for  public  lighting  by  electricity.  This 
will  supersede  oil  lamps,  and  current  will  be  supplied  from  the 
firm's  power  station. 

Hull. — The  gross  revenue  of  the  electricity  department 
for  the  last  year  amounted  to  £67,773,  an  increase  of  ovf  r  £6,300  ; 
working  expenses  amounted  to  £35,768,  leaving  £32,005  gross 
profit,  and  after  meeting  financial  charges,  a  net  profit  of  £6,067, 
which  was  carried  to  reserve.  The  unappropriated  balance  of  the 
later  fund  amounts  to  £14,206 — seme  £36,000  having  been  applied 
for  capital  purposes.  During  the  year  approximately  13  million 
units  were  generated,  and  nine  million  told  ;  the  maximum  demand 
was  5,970  kw.  The  works  cost  was  ■77d.  per  unit  (a  slightly  higher 
figure  than  in  1911,  attributed  to  special  circumstances)  ;  the  total 
working  cost  was  "96d.,  and  the  overall  cost  per  unit  164,  or  the 
same  as  in  llilO-ll.  The  engineer,  Mr.  Bel),  is  of  opinion  that  pro- 
gress in  the  future  will  be  considerably  greater  than  during  the 
past. 

Ilford, — The  U.D.C.  has  decided  to  improve  the  h'ghting 
between  Serafton  Road  and  Hunter  Road,  Ilford  Lane,  by  replacing 
13  arc  lamps  with  bunch  lights  of  400  c.p. 

Kirkcaldy. — Treasurer  Kilgour  states  that  the  Cor- 
poration electricity  undertaking  showed  a  loss  for  the  year  of  £239. 
The  extra  cost  of  coal  due  to  the  strike  was  about  £700.  and  the 
output  of  the  undertaking  had  also  been  diminished  through  the 
same  cause.  The  tramways  showed  a  surplus  for  the  year  of 
£1,324. 

Leicester. — The  T.C.  proposes  to  apply  to  the  B.  of  T. 
for  an  order  extending  the  area  of  electricity  supply  to  the 
parishes  of  New  Parks,  Oadby,  Evington,  Humberstone  and  Birstall. 
The  application  will  be  considered  at  a  special  meeting  of  the 
Council  on  July  80th. 

London. — Bethnal  Green. — The  Electricity  Com- 
mittee reports  that  in  October  last  the  Council  decided  to  engage 
the  services  of  Mr.  J.  F.  C.  Snell  to  prepare  a  scheme  for  electricity 
supply,  upon  which  tenders  could  be  invited  by  the  Council.  He 
advised  that  before  he  proceeded  further,  inquiry  should  be  made 


from  the  Borough  Councils  of   Hackney,  Poplar,  Shorcditch  and 
Stepney,  and  also  from  the  City   of  London  E.L.  Co.,  the  Charing 
Cross  Co.,  the  County  of  London  E  S.  Co.,  the  London  E.S.  Corpora- 
tion, and  the  South  London   E.S.  Corporation,  as  to  the  terms  and 
conditions  upon  which  they  would  be  willing  to  supply  electricity 
in  bulk  to  Bethnal  Green.     Also  that  alternative  (juotations  should 
be   invited   for  a  direct   current  and  a  three-phaee    alternating- 
current     supply.       Mr.    Snell    estimated     a     minimum     sale     of 
1,0(10,000     units      per      annum      from      the      commencement     of 
a     supply.       At     the     present     time    over     300,000    units    are 
supplied      from     the    public     mains     in     the     borough.      After 
considering   the  proposals,   Mr.  Snell    advised    the    purchase    of 
high-tension   alternating  three-phase   energy   from   Stepney  B.C., 
and  that  the  Council  should  transform   it  to  a  lower  pressure  for 
general  distribution.     At  the  same  time  it  would  also  be  available 
in   the  form   in  which   it   was  obtained.      If   the  tender  of    the 
Stepney  Council  were  accepted,  it  would  be  necessary  to  erect  two 
substations  in  the  borough,  each  of  which  would  contain,  to  begin 
with,  transformers  aggregating  750  kw.,  and  be  adequate  for  an 
increased  accommodation  of   2,000  KW.     Mr.  Snell  advises  that  a 
sale  of  only  500,000  units  a  jear  at  the  very  low  average  receipts 
of  202.'<d.  per  unit,   will  enable  the  undertaking   to  pay  its  way 
after  the  payment   of   interest  and    sinking  fund   on   the   capital 
outlay.      That    is  to   say,   Ifss    than    200,000    further  units   are 
required  in  addition  to  the  consumption  already  supplied  (3o0,000). 
Acting  upon  the  recommendation  of  Mr.  Snell,  the  Town  Clerk  was 
requested  to   negotiate  with  the   Stepney  Borough   CouncU  as  to 
whether    that     authority    would    be    willing    to    undertake    the 
administration   of    an    electricity    undertaking    in   the  borough. 
This,   the  Committee  had  ascertained,  the  Stepney  Council  would 
undertake.      The  Committee  did  not  anticipate    there   would   be 
any  difficulty  in  effecting  a  satisfactory  agreement  with  Stepney 
for  the  purpose  of  giving  effect  to  the  recommendation  of  Mr.  Snell, 
that  the  Stepney  Council  should  work  the  undertaking  on  behalf 
of  Bethnal  (ireen,  with  a  view  to  enabling  the  latter  Council  to 
afford  a  supply  of  electricity  at  the  lowest  possible  cost.    The  Com- 
mittee recommends  that  the   Council   accept  the  proposal  of  the 
Stepney  B.C.  for  a  supply  of  electricity  in  bulk  to  Bethnal  Green  on 
the  extra-high-tension  three-phase  system  tor  a  period  of  15  years, 
at  a  charge,  in  accordance  with  a  sliding  scale,  of  £3  per  KW.,  and 
0'25d.  per  unit  :  that  the  Council  adopt  a  three-phase   four-wire 
system   of  distribution  of  electrical  energy  in  accordance  with  the 
recommendation  of  Mr.  Snell  ;  and  that,  subject  to  the  completion 
of  the  proposed  agreements,  application  be  made  to  the  L.C.C.  for 
sanction   to   raise  a  loan   of  £21,420  for  the  inauguration  of  the 
undertaking  as  recommended. 

Woolwich. — The  Electricity  Committee  reports  having  con- 
sidered the  report  of  Mr.  J.  F.  C.  Snell  on  plant  extensions  neces- 
sitated by  the  increased  load  and  by  future  increased  demands. 
After  dealing  in  an  exhaustive  manner  with  the  whole  situation, 
Mr.  Snell  makes  the  following  recommendations:  CO  "That  an 
extension  be  made  at  Globe  Lane  station  of  3-1,250  (or  1,500)  kw. 
turbo-alternators  with  the  necessary  extra  boilers  and  extension  of 
buildings  i  that  the  building  extensions  should  be  made  at  the 
south  end  of  the  present  station,  and  water-tube  boilers  with 
marine  casings,  underfeed  stokers,  kc,  be  adopted  ;  and  that  a  pro- 
perly designed  circulating  system  for  the  condensers  should  be  laid 
down  with  rotary  strainers  and  change-over  suction  and  discharge 
pipes."  (/()  "  That  application  be  made  to  the  L.C.C.  for  a  loan  not 
exceeding  £50,000  for  the  above  purposes."  Having  given  the 
matter  careful  consideration,  the  CouncO  has  decided  to  carry  out 
the  works  recommended.  In  connection  with  the  acceptance  of 
the  tender  of  Messrs.  Mirrlees,  Bickerton  4:  Day  at  £10,175  for  the 
supply  of  two  340-KW.  oil  sets  a  short  time  ago,  Mr.  Snell  being 
unable  to  advise  at  present  the  installation  of  oil  sets,  the  Council 
has  rescinded  its  resolution  accepting  the  tender. 

St.  PA^'CBAS. — The  gross  income  on  revenue  account  of  the 
electricity  undertaking  for  the  year  ended  March  Slst  last,  amounts 
to  £85,214,  which  is  an  increase  of  £3.845  over  the  previous  year. 
After  paying  all  working  expenses,  repayment  of  loans,  interest,  &c., 
and  providing  for  accrued  charges,  a  profit  remains  on  the  year's 
working  of  £12,436,  this  being  a  decrease  of  £766  on  1911.  To 
this  profit  the  balance  of  £4,328  from  last  year  is  added,  increasing 
the  balance  to  credit  of  net  revenue  account  to  £16,765,  of  which 
the  sum  of  £4,000  is  to  be  retained  as  a  working  balance.  Regard- 
ing the  reserve  fund,  the  balance  in  hand  at  the  commencement  of 
the  year  was  £40,517.  to  which  is  added  £947  for  interest  on 
investments  during  the  year,  which  makes  a  total  credit  of  £41,465 
in  the  fund  at  the  end  of  the  year.  This  balance  is  represented 
by  cash  at  the  Council's  bankers  and  £20,439,  the  balance  of  the 
loan  advanced  to  the  capital  account.  The  capital  expenditure 
payable  out  of  loan  during  the  jear  was  £10,639,  which  has  been 
incurred  in  the  provision  of  mains,  machinery,  services,  kc.  The 
revenue  derived  from  the  sale  of  units  at  3d.  per  unit  amounted  to 
£27,025,  while  £44,633  resulted  from  the  sale  of  units  at  6d.  per 
unit,  and  under,  to  3d.  per  unit.  The  cost  of  generation  amounted 
to  £28,028  as  against  £26,950  in  1911. 

Manchester. — The  annual  report  of  the  Corporation 
electricity  department  shows  that  the  sales  for  1911-12  totalled 
over  93  million  units.  The  year's  trading  resulted  in  a  net 
surplus  of  £28,319,  of  which  £24,500  goes  to  the  relief  of  the  rates. 
Sales  of  current  showed  an  increase  of  over  £30,000.  The 
downward  trend  of  the  cist  of  production,  however,  was  seriously 
arrested  by  the  high  prices  paid  for  fuel  during  March,  and  the 
effect  on  the  supply  caused  by  exceptionally  unfortunate  breakdowns 
of  plant.  The  working  expenditure,  exclusive  of  depreciation, 
showed  a  rise  from  £189,026  to  £215,895  last  year. 

PertL, — On  receiving  an  assurance  that  under  the  Loch 
Ericht  Water  and  Power  Bill,  it  is  now  simply  proposed  to  take 
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water  from  the  River  Erioht,  use  it  for  power  purposes,  and  aRain 
disoharge  it  into  the  river,  and  that  a  clause  to  this  effect  will  be 
Inserted  in  the  Bill,  the  Town  Council  has  withdrawn  its 
opposition  to  the  measure. 

itOchford. — The  I!,  of  G.  on  June  2.')th  conBulered  a 
reconiineiKiation  from  a  Committee  in  favour  of  the  installation  of 
an  electric  lijjhtiner  and  heating  system  at  the  workhoura  at  an 
estimated  cost  of  £6,;iL'0,  and  the  matter  was  adjourned  for  two 
weeks.  The  scheme  has  been  prepared  by  Messrs.  Dolby  and 
Williamson,  of  Westminster. 

Se\eiioaks. — Tlu'  U.D.O.  has  proviBionally  consented  to 
the  following  terms  being  inserted  in  the  transfer  of  the  E.L.  order 
to  Messrs.  Crompton  .t  Co.,  Ltd,  :— Public  street  lighting,  maximum 
price  2d.  per  unit  ;  interior  lighting  of  jiublic  buildings,  maximum 
price  of  4d.  The  Council  has  nskod  Messrs.  Crompton  *;  Co.  to 
agree  to  pay  all  charges  up  to  £  I.^O,  and  to  give  .security  for  costs 
which  may  accrue  from  this  date  in  the  event  of  the  transfer  not 
being  effected  by  reason  of  the  proposed  company  not  being  formed, 
or  of  its  falling  through. 

Sontlil)oroii<!:h. — Tlie  U.D.C.  has  granted  the  Tunbridge 

Wells  T.C.  permission  to  lay  lighting  cables  from  Broomhill  along 
Speldhurst  Road  for  the  purpose  of  supplying  current  at  Sixjldhurst. 
The  Council  is  to  consider  the  advisability  of  applying  for  a  pro- 
visional order  for  electric  supply. 

Soiitha'ato. — Tlie  olTer  of  the  North  Metropolitan 
Electric  Power  Supply  Co.  has  been  accepted  for  the  lighting  of 
Green  Lanes  main  road  for  a  period  of  five  years. 

Stalybridjrc— (tn    Friday  hist  Mr.  T.  C.   Ekin  held  a 

L.G.B.  inquiry  into  the  application  of  the  .loint  Board  for  sanction 
to  borrow  *;31,8."i(i  for  electricity  purposes.  It  was  .stated  that  the 
plant  required  was  a  3,l>00-KW.  turbine  and  condenser  ( t  s.oOO)  ; 
steam,  exhaust  and  water  piping  (jtliOO);  switchgear  and  cable 
connections  C£"00)  ;  three  Lanes,  boilers  (£1,800);  superheaters 
(^:8,"i(0  ;  boiler  house  buildings  (C  1,500);  three  mechanical 
stokers  (£450);  conveyor  and  coal  bunkers  (CSOO);  boiler  and 
pipe  covering  (£150)  ;  boiler  seatinga  (£350)  ;  economiser 
(£750)  ;  feed  pumps,  pipes  and  valves  (£700).  Mr.  lilackmore 
stated  that  they  would  have  to  make  application  shortly  for  further 
plant,  and  he  asked  the  Inspector  if  he  would  consider  the  advisa- 
bility of  amending  the  application  to  the  L.G.B.  for  two  plants 
instead  of  one. 

The  Inspector  said  he  took  it  that  application  would  be  for 
£11,800,  which  would  bring  the  application  up  to  over  £40,000. 

Sunderland. — A  Ji.G.B.  in([uiry  was  held  on  .June  I'lith, 
before  Mr.  H.  R.  Hooper,  into  the  application  for  sanction  to 
borrow  the  sum  of  £.37,200  for  the  extensions  of  plant  and  mains, 
and  the  renewal  of  mains  in  connection  with  the  electrical  under- 
taking. Mr.  (;.  D.  Duncan,  the  assistant  town  clerk,  said  the  appli- 
cation was  made  on  account  of  the  pleasing  renewal  of  activities  in 
the  shipbuilding  and  engineering  world.  The  largest  item  in  the 
amount  to  be  borrowed,  it  was  stattd,  was  from  £20,00ii  to  £22.000 
for  new  plant.  Some  of  the  new  plant  was  required  for  Dunning 
Street  station,  which  was  used  as  a  stand-by.  In  reply  to  a 
question,  the  Inspector  was  informed  that  it  was  two  or  three 
years  since  steam  was  up  at  Dunning  Street, and  he  said  bethought 
they  ought  to  consider  whether  they  should  not  supersede  certain 
of  the  plant  at  Dunning  Street.  He  then  turned  attention  to  the 
loans  on  plant  which  is  now  superseded,  and  Alderman  Bruce 
(chairman  of  the  Electricity  Committee)  said  he  hoped  the  Board 
would  bear  with  the  Council  a  little  longer.  The  Inspector  said 
the  Board  could  not  make  exceptions  between  local  authorities. 
Alderman  Bruce  said  there  were  exceptional  circumstances  with 
regard  to  Sunderland  during  the  last  three  years.  They  depended 
very  largely  for  their  consumption  of  power  upon  shipbuilding  and 
engineering  industries,  and  it  was  a  matter  of  notoriety  that  for 
two  years  the  shipbuilding  industry  was  doing  nothing.  Under 
these  circumstances,  they  found  it  very  difficult  to  make  both  ends 
meet,  and  during  this  same  period  they  paid  a  considerable  sum  out 
of  revenue  for  alterations  at  Dunning  Street  station  by  substituting 
motor-driven  for  steam-driven  plant.  The  Inspector  pointed  out 
that  the  Council  was  applying  for  sanction  to  make  fresh 
capital  expenditure  obviously  for  the  purpose  of  superseding 
plant  for  which  it  had  already  made  capital  expenditure, 
and  the  L.G.B.  would  not  sanction  two  loans  for  the  same 
plant.  If  one  plant  superseded  another  they  must  meet  the 
cost  out  of  a  reserve  fund,  or  from  revenue  in  a  proper 
way.  Alderman  Bruce  :  Unfortunately,  we  have  never  been 
able  to  do  it  out  of  reserve  funds.  The  Inspector  added  that 
they  had  had  plenty  of  time  to  find  out  that  the  plant  would  not 
last  as  long  as  the  period  of  the  loan,  and  they  ought  to  have  put  by 
money  for  that  contingency.  Many  other  authorities  had  done 
that.  Alderman  Bruce  later  asked  whether  the  L.(!.B.  would  grant 
a  short  loan  for  the  superseded  plant,  and  the  Inspector  said  they 
would  grant  a  loan  for  three  years.  At  the  conclusion  of  the  in- 
quiry, Alderman  Bruce  asked  that  the  Board  might  give  a  decision 
as  quickly  as  possible,  because  manufacturers  were  anxious  that 
the  new  plant  should  be  installed.  The  Inspector  said  so  far  as  the 
evidence  .went,  it  appeared  clearly  that  the  additional  plant  was 
very  desirable,  and  he  should  be  prepared  to  advise  the  Board 
accordingly. 

Tripoli. — Following  on  the  occupation  of  the  district  by 

Italy,  a  central  station  for  the  supply  of  electrical  energy  for 
lighting  and  power  purposes  has  been  established  in  the  town  of 
Tripoli.  The  plant,  which  has  been  put  down  by  an  Italian  syndi- 
cate, was  supplied  by  Messrs.  Tosi,  of  Legrano,  La  Societii  Italiano 
Larg^n  and  Wolff,  of  MUbii,  and  La  Sooi^ta  Tecnomasio  Italiano. 


Wednesbiiry. — A  new  departure  is  about  to  be  made 
with  the  electric  light  undertaking,  judgfing  from  a  statement 
made  by  Alderman  (iriffiths  (chflirman)  at  a  meeting  of  the  T.C. 
on  Monday.  The  alderman  said  that  in  February  a  resolution  was 
agreed  to  by  the  Committee  that  new  engines  should  be  purchased 
at  a  cost  of  £3,500,  but  shortly  afterwards  they  thought  it  wise 
not  to  carry  out  the  resolution  in  its  entirety.  He  intimated  now 
that  it  was  the  intention  of  the'  (  ommittee  shortly  to  bring  forward 
a  new  scheme  for  making  extensions  on  a  new  site,  which  would  be 
on  the  canal  or  railway,  or  both,  although  the  present  station  would 
still  bo  useful  for  stores,  offices  and  for  generating  purposes. 

Worksop.— The  r.D.C.  has  received  from  the  B.  of  T. 
permission  to  utilise  overhead  wires  for  supplying  cnrrent  to  outside 
portions  of  the  district. 


TRAMWAY  and  RAILWAY  NOTES. 


Belfast. — At  the  monthly  meeting  of  the  Corporation  the 
question  of  a  universal  penny  fare  over  the  tramway  system,  which 
had  been  atloptcd  at  the  previous  meeting,  again  came  up  for 
discussion,  and  after  an  animated  debate  the  proposal  was  negatived 
by  a  small  majority.  A  motion  was  subsequently  passed  fixing  the 
tramway  fares  at  the  present  rate  for  the  ensuing  year. 

Continental   Xotes.— ArsTui.v. — As  will,  perhaps,  he 

remembered,  a  French  financial  syndicate  is  in  competition  with  a 
group  of  Vienna  banks  in  regard  to  the  proposed  conversion  of  the 
Vienna  City  Railway  and  the  construction  of  new  underground 
electric  railways.  The  electrical  firms  associated  with  the  Austrian 
banks  in  l^uestion  are  the  Siemens  4:  Halske  Co.,  and  the  A.E,G.,  of 
Berlin,  whose  engineers  have  submitted  a  report  on  the  subject  for 
the  guidance  of  the  banks  in  their  negotiations  with  the  ViennaTraffio 
Commission.  According:  to  the  scheme  prepared  by  the  Berlin  com- 
panies respecting  the  City  Railway,  only  the  lines  serving  the 
requirements  of  the  interior  of  the  city  would  be  transformed,  the 
total  length  being  20  miles.  A  mixed  serviceof  locomotivesand  motor- 
cars would  be  introduced,  with  overhead  conductors  ;  the  expenditure 
is  estimated  at  £1,250,(100,  and  the  work  would  mostly  be  completed 
by  the  end  of  ]'.>H.  Asfaras  the  projected  underground  railways  are 
concerned,  the  scheme  provides  for  the  construction  of  three  lines 
during  the  initial  period  of  the  work  with  a  total  length  of  SJ  miles, 
and  of  two  further  lines  with  a  total  length  of  4'2  miles  in  the 
second  term  of  construction.  The  outlay  on  the  former  is  said  to 
be  computed  at  £5,000,000.  The  underground  lines  would  be 
narrow  gauge,  so  that  an  interchange  of  traffic  with  the  City 
Railway  would  be  out  of  the  question,  and  the  supply  of  direct 
current  for  working  them  would  be  furnished  by  the  municipal 
electricity  works  which  would  have  to  erect  sub-stations  for  the 
purpose.  The  report  expresses  the  opinion  that  if  the  capital 
already  invested  in  the  City  Railway  is  left  out  of  consideration, 
the  present  deficit  on  working  would  dL-iappear  after  the 
inauguration  of  electric  traction  and  the  opening  of  the  under- 
ground lines,  and  that  interest  and  redemption  on  the  new 
capital  would  be  earned  after  a  few  years'  working.  On 
the  other  hand,  it  is  estimated  that  a  period  of  from 
15  to  20  years  would  elapse  before  the  underground  lines 
would  be  able  to  yield  4  J  per  cent,  on  the  capital  expenditure. 
These  assumptions  have  induced  the  Vienna  batiks  to  inform  the 
Traffic  Commission  that  it  will  only  be  possible  to  raise  the  capital 
for  the  underground  lioes  if  the  interested  corporations — State, 
city  and  province — agree  to  make  a  corresponding  contribution 
towards  the  work.  The  French  financial  group,  however,  regards 
the  prospects  as  being  more  unfavourable  in  the  case  of  the 
city  railway,  and  a  considerable  contribution  is  also  required  if  the 
work  is  to  be  undertaken.  The  estimates  of  the  Berlin  companies 
provide  for  the  grant  of  a  concession  for  the  whole  network  for 
90  years,  and  exemption  from  taxation  for  a  period  of  25  years. 

It  is  proposed  to  adopt  electric  traction  on  the  railway  between 
Meran,  Bozen  and  Mais,  in  the  Tyrol. 

Russia. — A  scheme  has  been  brought  forward  for  the  conversion 
to  electric  traction  of  the  St.  Petersburg  junction  railways  in  con- 
nection with  the  projected  transmission  of  power  from  the  rapids 
of  the  Walchow,  to  which  reference  was  recently  made.  The 
experiments  are  to  be  carried  out  at  the  cost  of  the  State,  as  the 
Ministry  for  Railways  has  adopted  a  sympathetic  attitude 'towards 
the  scheme,  which  contemplates  the  use  of  h.t.  alternating  current. 

Conway. — The  promoters  of  the  Vale  of  Conway  Light 
Railway  have  decided  to  apply  to  the  Light  Railway  Commissioners 
for  powers  to  enable  them  to  extend  the  line  from  Trefrew  to 
Gwydyr,  to  make  a  deviation  from  the  original  route  at  Llanbedr, 
and  to  abandon  about  9  mUes  of  the  intended  railway. 

Coventry. — The  T.C.  has  applied  to  the  B.  of  T.  for  a 
loan  of  £220,538  for  the  purchase  of  the  tramways  undertaking. 

Doneaster. — The  Light  Railway  Commissioners  will  on 
July  19th  hold  an  inquiry  into  the  application  of  the  T.C.  for  an 
order  for  extending  the  Corporation  tramways. 

Gla$g;ow. — The  tramway  department's  accounts — pub- 
lished recently  in  the  Review — were  confirmed  and  passed  at  the 
last  meeting  of  the  T.C.  In  presenting  the  budget,  the  convener, 
Bailie  W.  F.  Russell,  speaking  of  the  doubling  of  the  half- 
penny  stage,   said  that  the  introduction  of  that  innovation  ihad 
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brought  the  numbers  buying  penny  tickets  down  by  50  per  cent., 
while  it  sent  up  the  number  of  half-penny  passengers  by  100  per 
cent.,  resulting  in  their  carrying  at  the  rate  of  50  million  extra 
passengers  in  the  year.  That  had  led  to  a  considerable  amount  of 
congestion,  and  the  overcrowding  had  probably  led  to  a  con- 
siderable increase  in  the  number  of  accidents  reported.  That  state 
of  matters  should  improve  every  day  now,  as  the  50  new  cars  in 
course  of  construction  would  be  available  for  traffic  very  shortly. 
As  regarded  the  current  year's  revenue  and  expenditure,  they  would 
require  to  watch  things  closely,  because  with  reduced  fares  they 
were  now  sailing  pretty  near  the  wind.  If  trade  kept  good  and  traffic 
continued  as  it  had  done  lately,  he  had  no  doubt  they  would  be 
able  to  persevere  with  the  extended  halfpenny  fare,  and 
have  a  surplus  to  hand  over  to  the  common  good  as  large 
as  the  present  (£52,0671  He  did  not  anticipate  any  big  extensions 
of  route.  A  matter  which  had  engaged  the  attention  of  the 
committee  was  the  adoption  of  "  pay-as-you-enter "  cars,  the 
development  of  which  was  being  closely  watched.  Replying  to  a 
question,  Bailie  Russell  stated  that  the  local  tramway  strike  cost 
the  department  £8,000,  of  which  £t;,000  was  estimated  as  loss  of 
revenue  and  £2,000  as  other  expenditure  incurred  in  bringing  the 
strike  to  an  end.  The  coal  strike  involved  an  extra  £5,000  in  the 
price  of  coal,  representing  the  purchase  of  between  10,000  and 
11,000  tons. 

Halifax. — The  Tramways  and  Electricity  Committee 
proposes  to  fit  up  20  tramcars  with  top  covers,  at  an  estimated  cost 
of  £'.12  in  respect  of  each  car. 

The  borough  engineer  has  been  instructed  to  reconstruct  the 
tramway  track  from  Free  School  Lane  to  the  terminus  at  Skircoat 
Green,  at  an  estimated  cost  of  of  £2,8!)0. 

Rei^hley. — The  Corporation  last  week  decided  to  sus- 
pend the  issue  of  penny  return  tickets  on  the  tramways  for  a  period 
of  three  months — except  on  Saturday  afternoons  and  Sundays — and 
to  divide  the  routes  into  six  sections,  halfpenny  tickets  being  issued 
for  any  two  consecutive  sections.  Aid.  Midgley,  in  criticising  the 
proposal,  expressed  fear  that  the  trainway  system  would  thus  become 
a  losing  concern.  He  concluded,  however,  by  intimating  his  inten- 
tion to  vote  in  its  favour,  and  hoped  the  scheme  would  be  a  success, 
though  he  had  his  doubts. 

Luton. — 'J'he  T.C.  has  applied  to  the  B.  of  T.  for  an 

extension  of  time  until  August  11th,  1914,  for  completing  the 
works  authorised  by  the  Tramways  Order,  1905. 

8oatIl  Africa. — At  a  meeting  of  the  Blomfontein  T.C. 
on  June  7th,  a  resolution  was  adopted  for  a  railless  traction 
system,  for  which  it  has  been  decided  to  ask  the  authority  of  the 
ratepayers  for  C  76,000. 

Sunderland. — The   annual    report   of    the   Corporation 

Tramways  for  the  yfar  fnded  March  31st  last  shows  a  total  revenue 
from  traffic  of  £67,871,  compared  with  £.">8,.S89  for  the  preceding 
year.  The  total  expenses  were  £:i8,'.i5"i,  and  there  was  a  gross 
profit  of  £2!»,27S.  Bank  interest  brings  this  up  to  £2<l,687.  Of 
this  £7,260  is  absorbed  by  interest  on  capital,  and  £22,152  is 
carried  to  the  appropriation  account.  The  repayment  of  loans 
accounts  for  £'.i..s.sO,  £0,018  is  devoted  to  renewals,  and  after 
meeting  several  small  items,  £5,000  is  left  for  the  relief  of  the 
rates.  The  average  working  expense  per  car-mile,  including  power, 
was  7'lind.  During  the  year  nearly  17  million  passengers  were 
carried,  and  Ij  million  car-miles  run. 

At  a  meeting  the  other  day  in  connection  with  the  Sunderland 
District  Electric  Tramways,  the  Receiver  (Mr.  Chas.  Eves)  stated 
that  it  was  of  the  utmost  importance  that  a  supply  of  new  cars  be 
provided  at  the  earliest  possible  moment,  as  many  of  the  present 
cars  were  obsolete  and  worn  out.  It  was  also  mentioned  that  a 
portion  of  the  track  would  have  to  be  relaid  at  an  estimated  cost  of 
£5.000  per  mile. 


CONTRACTS  CPEN  and  CLOSED. 


TELEGRAPH  and  TELEPHONE  NOTES. 


The  International  Radio-Tele«TapLic  Conference. 

— On  Friday  the  delegates  to  the  Conference  were  conveyed  to  Fal- 
mouth by  special  train  as  the  guests  of  the  General  Post  Office,  and 
on  Saturday  they  visited  the  great  wireless  Marconi  station  at 
Poldhu  Messages  were  received  from  Canada  and  the  U.S.A.,  and 
dispatched  to  Italy,  Spain  and  Portugal.  The  station  is  being 
greatly  extended  in  generating  capacity,  and  has  been  equipped 
with  receiving  apparatus,  which  was  not  formerly  provided.  On 
Sunday  the  delegates  proceeded  by  steamer  up  the  River  Fal  to 
Truro,  whence  they  returned  by  train  to  London.  On  Tuesday  the 
delegates  were  entertained  at  dinner  by  the  President  and  the  British 
delegates,  on  liehalf  of  the  Government. 

Siberia. — The  telegraph  rate  to  the  whole  of  Kussia  iu  Asia 
(Siberia  and  Bokhara)  is  now  4 id.  per  word,  instead  of  Is. 

iTUlfttay.- — The  law  establishing  compulsory  installation 
of  radio-telegraphy  on  board  nil  passenger  vessels  arriving  at 
Uruguayan  ports  will  come  into  operation  on  July  Kith. 


OPEN. 
Aberdare. — July   29th.     {in   Additional   plant  at  the 
generating  station  ;  (b)  construction  and  f((nipmcnt  of  tramways 
and  raille.ss  system  for  the  TI.D.C.     See  "  Official  Notices  "  to-day. 

Algeria. —  Ai/;iEus.^The  Chamber  of  Commerce  of 
Algiers  has  been  authorised  to  acquire  for  the  ports  of  Algiers  and 
Agha  24  portable  electric  cranes  and  four  cranes  worked  by 
mechanical  motors. 

Ashton-under-Lyne. — July  :!Oth.  One  -ioo-kw.  motor- 
generator,  one  fuel  economieer,  two  boiler  feed  pumps,  coal  elevator 
and  conveyor  and  ash  elevator,  for  the  Corporation.  See  "Official 
Notices"  to-day. 

Australia. — Western  Australia. — July  3lst.  Post- 
master-General's Dept.  Telegraph  and  telephone  material.  See 
"Official  Notices"  June  21st. 

New  South  Wales. — August  28th.  Common-battery  and  auto- 
matic switchboards,  for  Newton,  Glebe  and  Balmain,  for  the  Post- 
master-General's department.     See  "Official  Notices"  today. 

South  Austealia. — October  1st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"  Official  Notices  "  to-day. 

July  3iith. — Steel  rails  and  track  fastenings  for  Municipal  Tram- 
ways Trust,  Adelaide.  Mr.  W.  G.  T.  Goodman,  chief  engineer  and 
general  manager,  Hackney  Road,  Adelaide.  —  AiiMralian  Minimj 
Standard. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.     See  "Official  Notices  "  to-day. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.     See  "Official  Notices"  to-day. 

Victoria.-  October  22nd.  Fourteen  sections  of  common-battery 
multijile  switchboard,  for  the  P.M.G.'s  department.  See  "Official 
Notices"  to-day, 

Austria. — Podgorze. — Supply  of  a  2."i0-h.p.  engine  and 
boiler  plant,  dynamos,  leads,  accumulators,  and  a  switcliboard  for 
tho  protected  extension  of  the  municipal  power  station.  Particulars 
at  the  Municipal  Bureau. 

Birkenhead. — July  sth.  Two  75(i-kw.  mi.xcd-pressure 
steam  turbines  and  DC.  generators,  with  condensing  plant,  i:c.,  and 
nine  euperhfaters  and  interconnecting  steam  pipes,  for  the  Corpora- 
tion.    See  "  Official  Notices"  .Tune  21st. 

Itridffend. — July  !)th.  :!2.''i-kw.  steam  engine,  alternator, 
and  accessories,  for  the  U.D.C.     See  "Official  Notices"  June  28th. 

Brin'llton. — July  sth.  Electric  lieht  installation,  Stan- 
ford Road  Schools,  for  the  T.C.  Messrs.  T.  Simpson  M  Son,  16,  Ship 
Street,  Brighton. 

Carnarvon. — July  loth.  Electric  plant,  wiring,  &c., 
of  the  existing  main  and  other  workhouse  premises  and  of  the  new 
infirmary  buildings  now  in  course  of  erection,  for  the  B.  of  G. 
Mr.  R.  L.  Jones,  architect,  14,  Market  Street,  Carnarvon. 

Dublin.— July  18th.     Transformers,  for  (he  Corporation. 

See  "Official  Notices"  today. 

Dnndalk, — July  sth.    Materials  and  stores  for  the  U.D.C. 

Electricity  Department.     See  "Official  Notices"  .lune  2sth. 

Dunfermline. — Electric  lighting  work  for  new  Opera 
House,  at  Dunfermline.     Mr.  .1.  D.  Swanston,  architect,  Kirka'dy. 

Ecdes. — July  1 ,5th.  Slack  ( 5,000  tons  a  year)  for  the 
Corporation  electricity  works  for  two  years.  Borough  Electrical 
Engineer,  Cawdor  Street,  Patricroft,  Eoolee. 

Enniscortliy. — July  17th.  Continuous-current  motor, 
for  the  District  Asylum.     See  "  Official  Notices  '  to-day. 

Halifax.— July  Dth.  Coal  (14,000  tons)  for  the  Corpora- 
tion electricity  works.  W.  M.  Rogerson,  borough  electrical  engineer. 
Foundry  Street.     (Returnable  deposit  £5,) 

London.  —  TsLiNinox.  —  July  24th.  .One  3,000-kw. 
steam  turbo-alternator,  with  exciter,  condensing  plant,  switch- 
gear,  piping,  kc,  for  the  B.C.     See  "Official  Notices"  June  14th. 

July  22nd.— The  Howard  Smith  Co.,  H.'i,  Cornhill,  London,  E.G., 
are  inviting  tenders  for  the  following  ;— One  .S50-KW.  Rateau 
mixed-pressure  turbine  ;  one  ,S60-KW.  three-phase  alternator  ;  one 
surface  condensing  plant,  together  with  electrically-driven  pumps  ; 
two  ."0  ft.  >  8  ft.  3  in.  Lancashire  boilers.  Specifications  and  forms 
of  tender  on  application. 

H.M.  Office  op  Wohk.';  -  -July  l.sth.  Arc  lamp  carbons  for  two 
years.     See  "Official  Notices  "  to-day. 

July  !'th.  —  The  Commissioners  of  H.M.  Works  and  Public 
Buildings  are  inviting  tenders  for  the  erection  of  Victoria  New 
Telephone  Exchange,  Mr.  J.  Rutherford,  22,  Carlisle  Place, 
London,  S.W. 

fflaucliester. — July  flth.  Corporation  Tramways,  (n) 
Tramcav  trucks  ;  and  (/')  Motors  and  controllers  for  tramcars. 
Mr.  J.  M.  McElroy,  general  manager,  65,  Piccadilly,  Manchester. 

July  lilth. — Permanent  way  special  track  work  for  the  Corpora- 
tion Tramway  Committee,  Mr.  J.  M.  McElroy,  general  manager, 
5."i,  J'iccadilly.     (Returnable  deposit  £2  2s.)  .  - 

\ewcastle-under-Lynie. -^July  ir>tli.     .J„0(>o  yd.  of 

V,B,  mains,  for  the  Corporation,     See  "  Official  Notices  "  to-day. 
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iVow    /ealand. — Anu;ii8t    icth.       Electric    motor  and 

induced  tan  for  Chri.stohurch  City  Council.  Tenders  to  City  Sur- 
veyor. Deposit  i:  .I.  Copy  of  specification  i-an  be  seen  at  Hoard  of 
Trade  Commercial  Intellierenco  Department,  London,  K.C. 

Nuneaton. — July  )(;tli.  One  electiically-driven  turbine 
type  boiler  feed  pump,  &c.,  for  the  Corporation.  See  "Official 
Notices  "  to-day. 

I'artick. — July  Oth.  ('ables  for  the  Burgh  Electricity 
Dcpartiiifiit.     See  "Official  Notices"  to-day. 

I'enibi'Oke. — luly    l.'ith.      Electric   li<,'htinf;   and  other 

works  in  connection  with  4H  dwellinirs  for  the  workinif  classes  at 
Beatty's  Field,  Hall's  Bridtje.  Mr.  S  L.  R.  rricc.  electrical  eneineer. 
Plans,  \c,,  at  Town  Hall,  Hall  s  Bridfje,  Pembroke,  f'o.  Dublin. 
Tenders  to  Chairman,  of  Housinp  Committee. 

Rotlierliam, —  July    sih.       (a)    Tramway    stores    and 

materials  for  a  year  for  the  T.C ,  and  (/»)  Electricity  meten". 
(«)  Tramways  manager  ;  (i)  Borough  electrical  engineer. 

Salfonl. — July  '2:>ih.     Electric  light,  telephone  and  fire 

alarm  installations  at  the  I'nion  Infirmary,  Hope.  Pendleton,  for 
the  B.O.     See  "otHcial  Notices"  to-day. 

Soutli  Africa. — J'inTKRMAunv.ni'u<:. — July  i'.ith.  One 
steam  turbine  with  tandem  generators,  switchboard  and  condensing 
plant  for  the  Corporation. — Smith  A/rUan  Mhiiinj  Journal. 

Spain. — July  :!lst.  Electric  lighting,  for  15  years,  of 
the  town  of  Merida.  Full  particulars  are  given  (in  Spanish)  in  the 
(iiicrtii,  which  may  be  seen  at  the  Commercial  Intelligence  Branch 
of  the  Board  of  Trade,  EC. 

Tenders  have  lately  l)Cen  invited  by  the  municipal  authorities  of 
Santa  Otalla  (.province  of  Iluelva)  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  ten  years. 

Uruffnay. — Montk  Vidko. — July  l.Jth.  Tenders  are 
called  for  the  supply  of  21  electrii-  transporters  for  the  port. 
I'artieulars,  Ministry  of  Public  Works. 

Waltbaiiistow. — .luly  19th.  E.\trii-liigli-tension  and 
low-tension  cables,  for  the  U.D.C.     See  'Official  Notices"  to-day. 


CLOSED. 

Accrinjfton. — Tire  Corporation  has  accepted  the  tender 
of  Messrs.  Glover  for  the  supply  of  electric  cables  for  Clayton-le- 
Moors,  at  £;!,!!  1. 

Australia.  —  According    to     the     Ai/x/rii/ian     Minim/ 
Stamlanl.  the  following  contracts  have  been  placed  :  — 
Victorian  railways : — 

Cast-iron  pipes  and  nttiiiRS  (or  electric  light  station,  £837.— The  .-Vtlas  Co. 

o(  Kngineers  Pty..  Ltd. 
Trucli  material  (or  electric  street  railway  cars.— Noyes  Bros.  (Melbourne) 

Pty.,  tjtd. 
s  milfB  electric  wire,  ±'118.— W.  T.  Henleys  Telegraph  Works  Co..  Ltd. 
8  miles  electric  wire,  fill.— Noyes  Bros. 
8  miles  cable,  at  £24  lOs.  per  mile.— British  Insulated  and  Helsby  Cables. 

Ltd. 

MELiiorRNE.— Postma,«ter-(^ienerars  department :  — 

Five    common  battery    switchbciards,    100    lines,    at    £57    each,  £285   -.1 

Bartram  ..t  Son  Pty.,  Ltd. 
Jacks  and  pluus,  £66,— British  Insulated  and  Helsby  Cables,  Ltd. 
<0  tons  hard-drawn  copper  wire,  300  lb.  per  mile,  at  £84  4s.  per  ton.  £8  3t!8 

—British  Insulated  and  Helsby  Cables,  Ltd. 
33,000  porcelain  insulators,  pattern  A,at  5'?9d.  each,  £719;  120,000  porcelain 

insulators,  pattern  B,  at  2'16d.  each,  £1,080;  total  contract,  £1799  — 

Theodore  Zwicker  \  Co. 
2,200  dry  cells,  at  2s.  4d.  each,  £257.- A.  J.  Sage  &  Co. 
100  calling  devices,  £130.— Automatic  Telephones  (.Australasia),  Ltd. 

Department  of  Home  .\ffairs  : — 

Installation  o(  electric  light  service  at  Fort  Scratchlev,  Newcastle (N.S.W  ) 
£3Gil.- Joseph  Bakowell,  Newcastle. 

Sydney.     Postmaster-General's  department  — 
17    miles   50   chains    ot    cable,    telegraph,    lead-covered,    paper-insulated 
screened,  25  conductors,  50  lb.  per  mile,  in  220-yard  lengths,  at  £277  per 
mile.— Siemens  Bros,  Dynamo  Works,  Ltd. 

AriELAiDE. —  Postmaster-General's  department : — 
Relays,  duplex  repeaters.— British  Insulated  and  Helsby  Cables,  Ltd. 

Birkenliead. — The  Tramways  Committee  has  accepted 
the  tender  of  Jtessrs.  Siemens  Bros.  Dynamo  Works,  Lt<3..  London, 
for  the  supply  of  six  cars  (with  bodies  built  by  Mefsrs.  Hurst,  Nel- 
son &  Co.,  Ltd.. )  each  seating  fio  passengers,  for  the  sum  of  £4.:)74, 

Belfast. — The  B.C.  Electricity  Department  accepted  the 
following  tenders : — 

Whipp  &  Boorne. — Extra  H.T.  switchgear. 
Bertram  Thomas. — Switchboard  extensions. 
Johnson  A  Phillips,  Ltd.-  Car-shed  panels. 

Bristol. — The  B.  of  G.  has  accepted  the  tender  of  Messrs. 
Ceilings  Bishop,  Ltd.,  Cardiff,  for  electric  light  at  Stapleton  Work- 
house, at  ,i;8',tu.  Fourteen  firms  tendered,  the  highest  quotation 
being  £l,iUS. 

The  Docks  Committee  of  the  T.C.  on  Monday  accepted  the  tender 
of  Messrs,  .Toiinsnn  &  PMlips,  Ltd.,  for.  cable  for, the  shed  cranes, 
and  that  of  Mepsrs.  Siemens  Bros.  .V  Co.,  for  erniiv  ooune.clion. 
boxes.  '  "'  *^ 


Bray. — The  fdllowin";  tenders  were  received  by  th 
f.D.C.  for  the  electricity  works  : — 

Section  (l).~100.Kw.  alternator  and  Diesel  engine. 

Diesel  Engine  Co.  (8H-KW.  set)         ..         ..£1,731 

MIrrlaei,  Blektrlon  C  Day  (accepted)  (including  I'hienix  alternator     l.Hll 

Willans  &  Kobinson 1.997 

Diesel  Engine  Co.  (1.S5-kw.  set)      . .  2,2B'i 

Colo,  Marchant  &  Morlcy     ....  .  2,8T7 

Hritisb  WestinghoueeCo.  (118-KW.  set)  2,644 

Section  (2).— Overhead  Iravellim;  crane. 

Htrbtrt  Vorrli  1  Co.       (tuceptcd)  £128        J.Spencer £110 

J.  Smith        H'J         Carrick  .t  Ritchie ItO 

Pickerings,  Ltd Ii2        J.  Williams 150 

S.  Whitelev    ,  ..         ..     IDS         Holl  4  Willsls         1.51) 

Vanghan  «  S..n  .114         MHihall  Fleming 170 

J.  C«rrick ,  .•    IM        J.  Thompion  IM 

Chester-le-Street. — The  I?,  of  G.  has  accepted  the  tender 
of  Mr.  G.  H.  Armstrong  for  motor  machinery  for  the  Workhouse 
laundry,  at  iSi;. ' 

Coventry. — The  Manaijement  Committee  of  the  Coventry 
and  Warwickshire  Hospital  has  accepted  the  tender  of  Messrs. 
Waygoods.  Ltd.,  for  an  automatic  electric  lift. 

Eastbourne. — A  contract  for  elevators  for  the  Corpora- 
tion electricity  works  has  been  placed  with  .Mepsrs.  Kd.  Bennis  A:  Co. 

Eritli, — The  U.D.('.  has  accepted  the  tender  of  Messrs. 
Allen  .V  Simmonds,  Ltd.,  for  repairing  No.  4  engine  at  the  electri- 
city works,  at  £1S2. 

lirinisby,  —  The    Borouj^h    Kducation    Committee    has 

accepted   the   tender  of  ^lessrs.   E.   H.   liuck  .V  Co..  Ltd  .  of  Man- 
chester, for  electric  light  fittings  at  Victoria  Street  Schools,  at  CH:i. 

Basil niEfilen. — The  Committee  of  the  Bury  Iload  I'.aptist 
Church  has  placed  the  order  for  the  electric  lighting  of  the 
church  and  the  electric  blowing  of  the  organ  with  Mr.  A.  M. 
Cramp,  of  Haslingden. 

Hull, — The  Tramways  Conimittec  of  the  T.C.  has 
accepted  the  tender  nf  Messrs.  Boiling  A;  Lowe  for  steel  tramway 
rails  I  manufactured  by  the  I'hunix  Co.,  ot  Hamburg),  at  i;7,;tt'iii. 

.lapan,  —  The  Dnili/  Xi/r.-^  states  that  an  important 
.lapanese  contract  has  been  obtained  by  Messri".  Dick,  Kerr  .V  Co., 
Ltd.,  from  a  .lapanese  hydro-electric  power  company.  It  is 
described  as  probably  the  largest  order  for  water-driven  alternators 
which  has  been  placed  in  this  country.  The  order  covers  six  alter- 
nators, each  of  7,77.")  k.v.a.  capacity. 

Keadky. — The  Great  Central  Railway  Co.  has  accepted 
the  tender  of  Sir  Wm.  Arrol  A:  Co.,  Ltd.,  ot  Glasgow,  for  a  lifting 
bridge,  electrically  operated,  over  the  river  'I" rent  at  Keadby. 

Lejton. — The  r.D.C.  has  received  the  following  tenders 
for  the  supply  of  '7.5  double  concentric  cable  :  — 

Aubert  Grenier  i  Co fLi-SO        Johnson  4  Phillips,  Ltd.         ..£1,180 

Brit.  Ins.  and  Helsby  Cables  ..     1,133         Siemens  Bros.  4  C^ 1,131 

Eleo.  Kng.  and  Eqnip.  Co.      .      1,102        Standiril    Cable    Manufaelurliig 
General  Electric  Co.,  Ltd.      ..     1,217                Co.,  ltd.                 (accepted)    1,052 
W.     T.     Henley's    Telegraph  R.  R.  To.ld  1,060 

Works  Co.      .  ..         ..     1,180         Union  Cble  Co 1,201 

W.  T.  Glover  ,t  Co 1,100         Westein  Electric  Co 1,360 

The  tender  of  Bertram  Thomas  has  been  accepted,  at  ClOo,  for 
the  supply  ot  an  additional  feeder  panel  to  the  switchboard. 

Llandudno, — The    I'.D.C.  has   accepted  the  tender  of 

Messrs.  Thomas  Parry  i:  Co.,  of  Mold,  for  from  LOGO  to  5,(100  tons 
of  slack  for  the  Electricity  Works,  at  9s.  !id.  per  ton. 

London. — L.C.C. — The  Fire  Brigade  Committee  received 
the  following  tenders  for  electric  light  wiring  and  fitting  at 
Shooters  Hill  fire  station  : — 

A.  Hawkins  S  tons         (accepted)  £171       Barlow  Bros.4  Co 193 

Pin.liing  A  Walton  ..        ..      180        J.  Bryden  &  Sons 252 

The  Horsfall  Destructor  Co..  Ltd.,  having  intimated  its  inability  to 
enter  into  the  necessary  contract  for  the  provision  of  sand  crushing 
and  drying  plant,  at  tf.Sl,  fresh  tenders  were  invited  as  below  :  — 

Mmhsn  8  Sons,  Ltd (accepted)  £1,211 

Edgar  Allen  4  Co.,  Ltd 1,289 

The   Highways  Committee  received   the   following  tenders  for 
guards  for  shafting,  ."c;..  at  the  Greenwich  generating  station  : — 
Rownson,  Drew  &  Clydesdale,  Ltd.         . .    (accepted)  £374 

St.  Pancras  Ironworks  Co.,  Ltd 388 

Hunter  4  F.nglish,  Ltd 546 

A  contract  has  been  entered  into  with  the  Morgan  Crucible  Co., 
Ltd.,  for  brushes  for  electrical  machinery  for  the  year  1912-13. 

Bermondsey.— The  tender  of  Messrs.  Myers,  Rose  .'c  Co.,  Ltd., 
h.as  been  accepted  by  the  B.C.  for  a  12  months'  supply  of  Shipley 
peas  coal  at  16s.  M.  per  ton,  subject  to  the  firm  agreein-r  to  supply 
:i,00ii  tons,  the  CouncU  to  have  the  right  to  order  20  per  cent,  up  or 
down  on  that  quantity. 

Woolwich. — The  following  tenders  have  been  accepted  by  the 

C.  A.  Parsons  4  Co.— Eenewing  commutator  to  dynamo  of  No.  3  turbo  set 

at  Woolwich  Woiks,  £il8. 
Yorkshire  Copper  Works,  Ltd.— Benewa!  ot  condenser  tubes  to  Nos.  6 

and  7  engines  at  Plumstead  Works,  £116. 
Willans  4  Robinson,  Ltd.— One  1,600-Kw.  tnrbo-altcrnator,  £1,782. 
Siemens  Bros.  Dynamo  Works  Co.,  Lul.— Sub-station  switchgear,  £305. 
Fcrranti,  Ltd.— Sub-station  switchgear,  £206. 

.St.  PA^■cl!As.^Xl^e  ..  ILC.  -.i;if^cl¥ioity.....anA  Pnhiiio  , Lighting 
Committee  reports  having  received  the  foUowihg  tenders  for  two 
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1,000-KW.  motor-generators  for  the  Tavistock  Place  sub-station  and 

the  King's  Road  generating  station  : — 

Crompton&Co £4,696 

General  Electric  Co 5,102 

Electric  Construction  Co 6,373 

Bruce  Peebles  &  Co 6,410 

Brush  Electrical  Engineering  Co 5,600 

Siemens  Bros.  &  Co 6,848 

Dick,  Kerr  &  Co 6,616 

British  Weslinghouse  Co 7,026 

British  Westinghouse  Co.  (alternative  rotary  at  600  revs.)     . .  6,610 

British  Westinghouae  Co.  (ftUernative  rotary  at  373  revs  )     ..  6,900 

British  Thomson-Houston  Co 7,800 

The  chief  electrical  engineer  advised  the  Committee  that  having 
regard  to  the  amount  of  floor  space  occupied,  the  interchangeability 
of  plant  and  the  elasticity  and  simplicity  in  operation  of  the  set 
offered  by  Messrs.  Bruce  Peebles  i*c  Co.,  he  considered  their  offer  the 
most  suitable  for  the  Council's  purposes.  This  offer  includes  £.iO 
for  a  D.c.  starter  and  also  £.'>0  for  tests  on  site,  but  he  states  that 
as  four  of  the  firm's  machines  are  already  in  use  at  the  Council's 
electricity  stations,  the  test  on  site  will  not  be  necessary,  nor  is  the 
D.O.  starter  required,  so  that  their  offer  will  be  reduced  to  £.5,310, 
and  he  recommends  that  the  firm's  tender  at  this  price  should  be 
accepted.  He  further  points  out  that  all  the  tenderers  except 
Messrs.  Bruce  Peebles  ask  for  modifications  either  in  the  arbitra- 
tion clause  or  in  the  general  conditions.  For  these  reasons  the 
Committee  states,  although  the  offer  in  question  is  not  the  lowest 
received,  it  agrees  with  the  engineers  proposal  that  it  should  be 
accepted. 

The  tender  of  Messrs.  ,T.  H.  Beattie  &  Co.  has  been  accepted  for 
annual  supplies  of  the  following  coals  to  the  Electricity  Depart- 
ment : — 20,000  tons  Mansfield  best  slack,  14s.  2d.  per  ton  ;  2,000 
tons  Staveley  large  slack,  1.59.  2d. ;  8,000  to  9,000  tons  Nuneaton  D.S. 
nuts,  15s.  2d. 

Luton. — Messrs.  E.  Bennis  &  Co.,  T.td.,  have  received  an 
order  for  mechanical  stokers  and  self-cleaning  compressed-air 
f  amaees  for  the  borough  electricity  works. 

Margate. — The  T.O.  received  the  following  tenders  for 
electrically-driven  sewage  pumps  : — 

Rees  Roturlio  Wanufacturlng  Co.,  Ltd (accepted)  £295 

Sun  Patent  Evaporator  Co.,  Ltd 262 

Marshall,  Osborne  &  Co 281  or  282 

British  Electric  Plant  Co.,  Ltd 808  or  830 


FORTHCOMING    EVENTS. 


Assoclallon  oi  Englneers-ln-Charge.— Saturday,  July  26th.    At  7.80  p.m.    At  the 

St.  Bride's  Institute,  E.G.    Discussion  on  "  Condensers :  Their  Construction 
and  Efficiency." 


Plymoutll. — The  tender  of  Cory  Bros.  &  Co.,  Ltd.,  for 
8,000  tons  of  coal,  at  lis.  6d.  per  ton  (Is.  per  ton  above  present 
contract)  was  accepted  by  the  Electricity  Committee. 

Ramsbottom. — The  U.B.C.  has  accepted  the  tender  of 
Messrs.  Dawson  &  Manfield,  of  Manchester,  for  a  refuse  destructor 
and  steam  disinfector,  at  £3,800. 

Salford. — The  following  tenders  have  been  accepted  by 
the  T.C.  :— 

J.  Loniax,  Eenda!  Ot  Co.,  Ltd. — Installation  of  electric  light  at  Nashville 
Street  School,  £133. 

Walter  Scott,  Ltd. — 750  tons  Sandberg  steel  tramway  rails,  £7  16s.  per  ton. 

John  Smith  (Keighley),  Ltd. — 10-ton  engine  room  travelLing  crane  at  elec- 
tricity works,  £290. 

Browett,  Lindley  &  Co. — Reboring  three  high-pressure  cylinders  and 
making  and  fitting  complete  three  new  high-pressure  pistons  fitted  with 
restrained  piston  rings,  £50. 

The  following  tenders  have  also  been  accepted  for  an  annual 
supply  and  delivery  of  high-speed  electric  motors  :■  — 

General  Electric  Co.  (approximate  value  of  contract),  £668. 

Horace  Green  c>i  Co.,  £219. 

Electric  Construction  Co.,  Ltd.,  £31. 

Phoenix  Dynamo  Manufacturing  Co.,  Ltd.,  £49. 

Southampton. — The  tender  of  the  Union  Cable  Co.,  Ltd., 
has  been  accepted  by  the  T.C,  at  £1.M,  for  the  supply  of  1,600  yd. 
of  high-tension  cable.  Three  other  tenders  were  received  at  prices 
ranging  from  that  accepted  to  £182.  The  tender  of  Messrs.  Myers, 
Rose  &  Co.,  Ltd.,  has  also  been  accepted  for  a  supply  of  500  tons  of 
Pinxton  coal  at  203.  9d.  per  ton  for  the  generating  station  ;  as  has 
the  tender  of  Messrs.  Dinham,  Fawcns  &  Co.,  Ltd.,  for  250  tons  of 
Bolsover  coal  at  203.  lid.  per  ton.  For  the  supply  of  l,12n  yd.  of 
1  in.  cable  and  190  yd.  of  Vb  in.  cable,  the  tender  of  Messrs.  William 
Rickard,  Ltd.,  has  been  accepted,  at  £706  and  £64,  respectively. 

Wallasey  (Cheshire). — The  contract  for  mechanical 
stokers  and  furnaces  for  the  borough  electricity  station  at  Liscard 
has  been  given  to  Jlessrs.  Ed.  Bennis  &  Co.,  Ltd. 

WalthaiUStOW. — The  U.D.C.  has  accepted  the  tender  of 
the  British  Thomson-Houston  Co.,  Ltd.,  at  £411,  for  a  low-tension 
switchboard. 

Worcester. — The  Infirmary  Committee  has  accepted  the 
tender  of  Mr.  H.  J.  Harding,  of  Worcester,  for  electric  lighting  work 
at  the  infirmary,  at  ':l2."i,  and  for  telephonic  installation,  at  £27. 

York, — The  B.  of  G.  has  accepted  the  tender  of  Messrs. 
T.  H.  Cabey,  Ltd.,  of  South  Shields,  for  materials  for  extendinp'the 
telephollfee  (iti(l  fire  alainrt  (rfthfe  WorkliOtiBt,  at  £T3 


NOTES. 


Census  of  Production. — The  second  census  of  produc- 
tion, under  the  Census  of  Production  Act,  1006,  will  be  taken  in 
1913  in  respect  of  production  carried  on  in  the  present  year.  The 
schedules  to  be  issued  to  manufacturers  and  others  for  the  purpose 
of  this  census  cover,  in  the  main,  the  same  ground  as  those  for  the 
first  census.  The  instructions  have  been  simplified,  and  the  majority 
of  the  schedules  have  been  reduced  from  eight  pages  to  four  pages 
of  somewhat  larger  size.  In  certain  schedules,  particulars  are  now 
required  of  the  total  make  of  important  semi-manufactured  products 
such  as  yarns,  pig-iron,  steel  ingots,  &c.,  whether  further  worked 
up  by  the  makers  or  not.  By  arrangement  with  the  Home  OflSce, 
the  particulars  of  the  numbers  of  persons  employed  will  also  serve 
as  the  ordinary  return  required  for  1912  under  Sec.  130  of  the 
Factory  Act,  and  manufacturers  will  thus  be  saved  the  trouble  of 
making  two  separate  returns.  Small  firms  employing  not  more  than 
five  persons  besides  the  employer,  on  making  a  declaration  to  that 
effect  on  the  schedules  issued  to  them,  will  be  exempted  from  the 
requirement  to  furnish  returns.  At  the  present  time,  the  schedules 
are  being  issued  in  draft  to  Chambers  of  Commerce  and  Trade  Asso- 
ciations in  order  to  afford  them  an  opportunity  for  the  consideration 
of  the  details  of  the  information  required  before  these  are  finally 
settled.  The  schedules  on  which  manufacturers  will  be  re(|uired  to 
make  their  returns  will  not  be  sent  out  until  the  beginning  of  next 
year. 

Le^al. — FiTTON  r.  MuiE. — An  application  was  made  at 
the  Manchester  County  Court  on  Tuesday,  before  Judge  Mellor, 
K.C.,  by  Mr.  Brocklehurst,  on  behalf  of  John  Fitton,  of  Victor 
Street,  Lower  Broughton.  Messrs,  Muir  were  the  defendants.  The 
case  arose  out  of  an  unusual  event  which  occurred  at  Strangeways, 
Manchester,  at  the  works  of  Wm.  Muir  &  Co.,  engineers  and 
machine  tool  makers,  and  the  application  was  made  under  the 
Workmen's  Compensation  Act.  Plaintiff's  case  was  that  on  March 
.4th  he  was  following  his  employment  as  a  crane  driver  for  Messrs. 
Muir,  when  he  stumbled,  and  his  left  hand  touched  an  unprotected 
"live  '  wire  attached  to  the  crane.  He  received  a  shock  to  the 
left  hand  and  arm,  and  they  were  numbed  for  about  half-an-hour 
afterwards.  The  arm  had  been  flung  violently  backward  when  the 
shock  occurred,  and  it  caught  against  the  crane.  Later  he  found  he 
was  unable  to  lift  the  arm,  but  he  continued  working  under  great 
difficulties  until  he  went  to  the  manager  and  reported  the  accident. 
This  was  on  March  8th,  and  the  manager  told  him  he  ought  to 
have  reported  the  matter  earlier.  That,  Mr.  Brocklehurst  said,  he 
understood,  was  something  on  which  the  defence  relied  for  their 
answer  to  the  claim  for  compensation  at  the  rate  of  1  Ss.  a  week. 
Another  point  of  the  defence  (said  Mr.  Brocklehurst)  was  that  the 
locomotor  ataxy  which  came  on  subsequently  was  due  not  to  the 
accident  but  to  natural  causes.  In  that  connection  he  mentioned 
that  the  plaintiff  was  an  old  Rugby  footballer,  who  had  played 
20  years  ogo  for  the  Broughton  Club.  He  had  always  been  in  very 
good  health,  and  it  was  a  remarkable  thing  that  he  should  contract 
locomotor  ataxy  almost  immediately  after  the  accident  took  place. 
There  had  been  no  trace  of  it  before,  and  as  to  the  health  of  his 
family,  his  father  died  when  he  was  74,  and  his  mother  was  older, 
and  still  living. 

Plaintiff  in  his  evidence  denied  Mr.  Wingate  Saul's  suggestion 
that  his  arm  had  been  wasting  and  getting  weaker  before  the 
accident.     It  was  all  right  until  the  accident. 

Judgment  was  eventually  given  for  the  defendants. 

The  First  A.C.  Railless  Trolley.— The  first  alter- 
nating-current raUless  trolley  in  the  world  is  being  shown  in 
working  order  on  a  tar  macadam  road,  by  the  Gesellschaft  fiir 
Gleislose  Bahnen  Max  Schliemann  it  Co.,  at  the  Electrical 
Exhibition  of  Leipzig.  This  is  an  eleetric-'bus  travelling  on  a 
strip  of  tar  macadam  100  ft.  in  length,  which  has  been  rolled  on  an 
existing  uneven  stone  pavement  6  cm.  in  thickness,  after  scratching 
out  the  joints  as  far  down  as  possible.  The  'bus  is  operated  by  a 
1,000-volt  single-phase  commutator  motor  of  15-h.p.  output,  at 
1.200  R.P.M.  and  50  cycles,  started  and  controlled  by  shifting  the 
brushes.  The  motor  drives  the  rear  axle  through  a  double  cardan 
shaft  and  a  worm  gear  of  10  :  1,  and  the  rear  wheels  by  an  elastic 
clutch.  The  form  of  current,  the  voltage  and  the  use  of  a 
repulsion  motor  constitute  decided  novelties  in  this  connection. 
The  rubber  tires  are  guaranteed  for  20,000  km.,  but  40,000  km. 
have  been  reached  in  actual  operation,  corresponding  to  a  cost  of 
id.  per  km.  The  vehicle  is  lighted  by  metal-filament  lamps.  The 
speed  is  20  km.  per  hour,  the  average  consumption  being  i  kw.- 
hour  per  kilometre. 

London  Labour  Troubles. — A  meetuig  of  waterside  and 

other  manufacturers  in  the  London  district  was  held  on  Wednesday 
at  the  London  Chamber  of  Commerce  BuUding  in  Oxford  Court,  to 
consider  the  position  of  London  manufacturers  owing  to  the 
lightermen's  strike. 

Will, — Mr.  John  Dodd,  late  chairman  of  Piatt  Bros,  and 
Co.,  Ltd.,  Of  OWhiim,  left  £228,100  gto*  aniJ  £222,380  iwt 
pefBWiftlly  '     ■  ■  ' 
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Institution      IVotes. — iNSTiTuxroN    ok     Ei.kctiucal 

EN(iiNEEUS.— The  annual  conversazione  of  the  Inetitution  of  Elec- 
trical Engineers  was  held  on  Thursday  evening.  .Tune  27th,  at  the 
Natural  History  .Museum,  South  KensiDdton.  The  {rueste,  who  in- 
cluded a  number  of  the  delo^jates  to  the  International  Radio- 
Telefrraphic  Cont'erence,  numbered  about  l.2")0,  and  were  received  by 
the  president.  Dr.  S.  Z.  do  I'erranti,  and  .Mrs.  de  Ferranti,  and  the 
Council  of  the  Institution.  Amon);  those  present  were  : — Lord 
Justice  Buckley,  Sir  .lohn  (lavey.  Col.  Sir  T.  il.  Holditch,  Sir 
Walter  Howell,  Prof,  .lackson  (president,  Americnn  I.l',  E.),  Sir 
Alexander  Kennedy,  Majnr  W.  A.  .1.  O'Meara,  Sir  Henry  Tanner, 
Sir  Cecil  Trevor,  Dr.  .1.  H.  T.  Tudsbery,  Sir  E<ivvard  White,  and 
many  other  distinguished  fruests.  The  strinj;  band  of  the  Hoyal 
Kneiueers  performeil  ia  the  (antral  Hall,  and  the  Rnyal  Windsor 
(Hee  Singers  in  the  Shell  (iallery,  and  the  function  passed  off 
with  the  usual  success, 

Institution  oi'  Mkohanical  Enoinekr.s.— The  ballotinfr  list 
of  new  uiember.'i  to  bcsulniiitted  to  the  peneral  meeting  on  the  I^Oth 
inst.,  we  should  think,  bresiks  the  record  ;  it  contains  the  names  of 
no  fewer  than  2()t')  candidates  for  admission  or  transfer— :(.">  to  the 
class  of  Members,  117  to  that  of  Associates,  and  54  to  that  of 
(irailuates.  Is  it  the  spectre  of  examination  that  looms  in  the 
background  of  the  near  future  ' 

Annual  Outings. — The  staffs  of  tlie  Urban  Klectrio 
Supply  Co..  at  Dartmouth  and  Newton,  held  their  annual  outing  on 
.June  20th,  the  party,  numbering  upwards  of  :iO,  journeying  by 
motor  from  Newton  to  liovey  Tracey,  whpre  breakfast  was  jiartaken 
of.  The  run  was  then  continued  to  Chngford,  where  a  halt  was 
made,  and  upon  arrival  at  Okehampton,  dinner  was  provided  at  the 
I'lume  of  Feathers,  Mr.  U.  10.  Smith,  the  engineer  and  manager, 
occupying  the  chair.  Sulsciiuently  a  cricket  match  was  played 
between  the  two  staffs  on  the  Okehampton  cricket  ground,  through 
the  kind  permission  of  the  local  club,  the  Newtonians  winning  by 
two  wickets  and  eight  runs.  Later  the  journey  was  resumed  to 
Crcditon.  where  tea  was  served.  On  the  return  journey  the  party 
passed  through  Exeter,  and  remained  for  a  while  at  Chudleigh  for 
supper. 

The  Fuller  Electrical  and  Manufacturing  Co.,  Walthamstow,  had 
their  annual  outing  on  Saturday,  .lune  2'.ith,  when  a  party  of  2!) 
went  to  Clacton-onSca.  .\fter  a  morning  bathe  in  theses,  the  com- 
pany were  early  ready  for  the  repast,  which  was  served  at 
12  o'clock  at  the  Clifton  Ecbtaurant.  Tea  was  served  in  the  grounds 
attached  to  the  restaurant. 

The  International  Electric  Co.,  of  Kilburn,  held  their  annual 
outing  on  .lune  2lith.  Close  upon  a  hundred  of  the  employes  and 
staff  took  part.  Yarmouth  was  reached  Eoon  after  ten  o'clock. 
The  party  assembled  for  lunch  at  the  Granville  Hotel,  with  Mr. 
H.  R  Ruose  in  the  chair.  The  usual  toasts  were  given,  and  the 
continued  success  of  the  I.E.C.  was  referred  to  by  the  chairman.  A 
short  musical  programme  served  to  while  away  the  time  during  a 
shower. 

Astor  Gift  to '•  Maohaj -Bennett '■  Crew. — Aitordint; 

to  the  New  York  'J'imcx,  (apt.  Larnder,  of  the  cable  steamer 
.Varkdy-JleiiHi'tt,  which  recovered  a  large  number  of  bodies  of 
victims  of  the  Titanic  disaster,  including  that  of  Col.  John  Jacob 
Astor,  has  received  from  Mrs.  Astor,  his  widow,  and  'Vincent  Astor, 
his  sfn,  as  proof  of  their  .nppreciation  of  the  work  of  the  crew  of 
the  Minhaij-Hi-nnett.  ?2,0UU  for  distribution  in  gratuities  to  those 
who  assisted  in  any  Wiiy  in  the  work  of  recovery. 

I'ort'fd  ^  iltratioiis. — An   iuttrestinrr  letter  ffcim    Pi-of. 

J  Perry  appearfd  in  yutiin-  last  week,  on  the  subject  of  forced 
vibrations,  pointing  out  that  the  amplitudes  of  forced  vibrations 
are  greatest  when  the  forcing  inrtuencfs  are  in  tune  with  the 
natural  vibrations  only  if  there  is  no  damping  ;  when  damping  or 
corresponding  loss  of  energy  takes  place,  the  statement  is  not 
correct.  It  isan  import  ant  matter  for  personsconcerned  with  telephony 
or  wireless  telegraphy  ;  for  instance,  the  tuning  of  the  antenna 
should  be  readjusted  when  the  sender  becomes  the  receiver.  Prof. 
Perry  gives  various  examples,  worked  out,  to  illustrate  his  point. 

Veritys"   Derbyshire  Clinibins:  Club.— On  Salmday 

last  the  members  of  the  above  club  trekked  to  Edale,  and,  underthe 
direction  of  Chief  Guid's  Ride,  Landon  and  Knowles,  ascended 
Back  Tor,  climbed  over  the  Ridge  to  Mam  Tor,  ascended  the  chain, 
and  then  went  over  the  Winnats,  descending  to  the  Speedwell 
Caves  ;  there  they  took  "boat  and  covered  the  underground  waterway 
to  the  Main  Cavern,  where  the  source  of  the  wella  was  negotiated. 
After  the  subterr.nnf  an  exploration,  the  party  dined  at  the  George 
Hotel,  Castleton.  In  the  evening  a  visit  was  paid  to  Peveril  of  the 
Peak's  Castle,  and  then  to  Hope,  where  the  party  joined  the 
homeward  train,  after  a  very  enjoyable  climb. 

Fatality. — An  inquest  was  held  at  Willington  Quay-on- 

Tyne  on  June  2.Sth  respecting  the  death  of  David  Carrot,  81,  who 
was  killed  at  the  Willington  Foundry.  Ralph  Stevens,  an  elec- 
trician, stated  that  the  deceased  was  employed  as  a  labourer  and 
spare  craneman.  On  ,Iune  2(ith  he  learned  that  the  deceased  had 
fallen  from  an  electrically  driven  crane  on  to  a  "  live"  wire  which 
was  carrying  an  alternating  current  at  4iO  volts.  The  current  could 
be  cut  off,  he  explained  to  the  Factory  Inspector,  by  drawing  out 
the  fuses  controlling  the  crane  supply,  and  also  by  the  switch 
which  controlled  the  whole  of  the  machinery  in  the  works.  Ralph 
Paton  said  he  and  deceased  were  assisting  in  erecting  a  new  crane. 
It  was  necessary  to  move  the  existing  crane,  and  Carrot  went  up  to 
do  this.  Witness  saw  him  move  the  crane  and  leave  the  cage.  The 
next  moment  someone  shouted  an  order  for  the  fuses  to  be  drawn. 
Witness  looked  up  and  saw  Carrot  standing  on  a  girder,  grasping 
-the  HIectric  wirewith  his  hand.  The  fuses  were  dfiwiff,  and  deceased 
al  once  fell   to  the  ground,   and   ffaclttred  hie  ekull.  "-tlr  d^ed 


immediately  afterwards.  Other  evidence  having  been  given,  the 
jury  returned  a  verdict  to  the  effect  that  deceased  was  killed  by  a 
fall  from  an  electric  travelling  crane,  and  recommended  that  a 
separate  switch  should  be  provided  to  control  the  crane  alone. 

Coal  Cutters  on  Rails. — It  frequently  occurs  in  colliery 

practice  that  where  mechanical  coal  cutters  are  adopted,  these 
machines  are  mounted  so  as  to  run  on  rails  which  have  to  be  laid 
on  the  floor  of  the  working  place.  These  tracks  are  necessarily  of 
a  temporary  nature,  and  in  some  situations  the  use  of  rails  has 
proved  productive  of  considerable  trouble  owing  to  the  fact  that  a 
large  amount  of  time  is  taken  in  laying  the  rails  and  many  of  the 
joints  between  the  various  sections  prove  bad.  The  result  of  this 
is  that  as  the  cutter  passes  over  these  joints  it  shows  a  very  great 
tendency  to  come  off  the  rails,  and  the  difficulty  of  getting  heavy 
machines  of  this  nature  back  again  in  a  more  or  less  confined  space 
can  easily  be  imagined.  Cases  have  been  known  where  up  to  two 
hours  of  valuable  time  have  been  absorbed  in  doing  work  of  this 
description.  Another  point  with  regard  to  this  method  of  working 
is  that  as  these  rails  are  very  often  laid  in  a  slipshod  manner,  the 
undercut  is  very  likely  to  be  irregular.  In  some  cases  it  has  been 
known  to  vary  from  I  ft.  (1  in.  to  '1  ft.,  and  this  varying  depth  of 
undercut  seriously  interferes  with  clean  and  regular  working.  The 
use  of  skids  obviates  all  this  trouble,  as  there  are  no  rails  to  lay  and 
there  is,  of  cour.=e,  nothing  for  the  machine  to  slip  off.  The  depth 
of  the  undercut  is  regulated  in  an  easy  and  sure  manner  by  a  side 
rail  which  runs  along  the  props,  and  in  addition  to  these  advantages, 
it  is  found  that  the  machine  is  not  so  liable  to  slew  as  the  type 
which  runs  on  a  rail  track.  For  these  reasons  a  skid  possesses 
advantages  which  thould  be  considered  by  the  colliery  engineer, 

A|)pointnient$  Vacant. — Two  prime  cost  clerks,  for  the 
Hackney  B.C.  Electricity  Department  (  C'Jd  and  ClOo  respectively)  ; 
station  superintendent  for  the  City  Electricity  Department,  Carlisle 
(£120).    See  our  advertisement  peges  to-day. 

Eleetricity  Works  Table. — We  retrret  that  the  under 

taking  of  the  Uawtenstall  Corporation,  which  also  supplies  Bacup 
with  electricity  in  bulk,  was  inadvertently  omitted  from  our 
list.  On  the  other  hand,  the  Folkestone  District  E.L.  and  P.  Co. 
should  be  deleted,  having  been  absorbed  by  the  Folkestone 
Electricity  Supply  Co..  Ltd. 


OUR    PERSONAL    COLUMN. 

Ihe  KditoTt  invite  ehctrical  engineer/,  whether  cminected  with,  the 
technical  t>r  the  commercial  tdde  of  the  profesxion  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  nl  the 
Electrical  Review  posted  as  to  their  moi-ements. 


Central  Station  Oiii(-ial!>. — At  a  smoking  concert  held 

on  Friday  last,  the  staff  of  the  Hull  Corporation  electricity 
department  presented  Mr.  H.  Bell,  the  city  electrical  engineer, 
whose  marriage  was  recently  announced  in  our  columns,  with  a 
set  of  silver  spoons  in  case,  suitably  inscribed.  The  presentation 
was  made  by  Mr.  J.  F,  Magoris,  the  chief  assistant  electrical 
fngineer,  who  referred  to  the  high  esteem  in  which  Mr.  Bell  was 
held,  and  the  good  fellowship  existing  throughout  the  department. 
Mr.  Bell  suitably  responded,  and  his  health  was  toasted  with 
musical  honours.  An  excellent  programme  of  mnsic  and  song  was 
rendered  during  the  evening. 

The  Kingston-on-Thames  T,C.  has  increased  the  salary  of  Mr. 
P.  C,  SlMi'sox,  of  the  electricity  works  staff,  from  £3  to  £3  10s. 
per  week,  with  a  further  increase  to  £4  on  April  Ist,  1913.  He  is  to 
have  charge,  under  the  electrical  engineer,  of  the  work  both  out- 
side and  inside  the  central  station. 

Mr.  Winterh.\lder,  second  assistant  engineer  and  mains  super- 
intendent at  the  Kingston-on-Thames  Corporation  Electricity 
Works,  has  secured  an  appointment  at  Rio  de  Janeiro. 

Blackburn  General  Purposes  Committee  has  had  under  con- 
sideration the  proposal  to  increase  the  salary  of  Mr.  P.  P.  Wheel- 
WRKiHT.  borough  electrical  engineer,  from  £500  to  £700,  by  incre- 
ments of  £.")0  a  year.  The  Labour  members  offered  strenuous 
opposition,  but  the  recommendation  was  carried.  The  opposition, 
however,  is  to  be  renewed  at  the  next  open  Council  meeting. 

On  June  29th  Mr.  S.  R.  Rvmeu,  assistant  to  Mr.  Percy  Murray, 
of  the  Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd.,  was  married 
to  Miss  Cissie  Dotchin.  of  Newcastle.  A  number  of  his  colleagues 
and  other  friends  were  present. 

Mr.  A.  W.  Barh.\ji,  station  superinterdent,  Carlisle,  has  been 
unanimously  appointed  to  the  position  of  chief  assistant  at  Watford 
U.D.C.  electricity  works.  Mr.  J,  Ellis,  of  Llanrwst,  has  been 
appointed  junior  shift  engineer. 

General. — At  a  creneral  meeting  of  the  Koyal  Institution 
on  Monday,  Me.  J.  S.  Highfield  was  elected  a  member. 

Me.  Franklin  Punga  has  established  himself  as  consulting 
engineer  in  Liege  (Avenue  Rogier  30). 

It  is  announced  in  the  Time.-<  that  MAJOR  H.  G.  K.  'Wait,  R.E., 
has  been  appointed  Chief  Instructor  in  Electricity  at  the  School  of 
Military  Engineering,  Chatham,  vice  Major  Dumaresq. 

The  lV«ii.<  New  Y'ork  correspondent  states  that  at  a  dinner  of 
the  American  Institute  of  Electrical  Engineers  in  Boston,  the 
Institute  presented  Mr.  George  Westinghouse  with  the  Edison 
Medal  "for  meritorious  achievement  in  connection  with  the 
development  of  the  alternating-current  system  for  light  and 
pD*et. ' 
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Me.  William  Oliver,  B.Sc,  A.M.Inst.C.E.,  of  Messrs.  Bruce 
Peebles  &  Co.,  Ltd..  was  married  on  Wednesday  last  week,  in  St. 
Oiles' Cathedra],  Edinburgh,  to  Miss  Kate  Wilson  Somerville  Shaw. 
Mr.  Oliver  was  recently  presented  by  his  colleagues  with  a  hand- 
some silver  salver  and  .silver  cigarette  box,  both  suitably  inscribed, 
to  commemorate  the  event. 

Mr.  John  E.  Raworth.  of  28,  Broadway,  Westminstei-.  S.W.. 
announces  that  he  has  just  acquired  the  business,  established  in  the 
year  187!  by  the  late  Mr.  Newnham  Browne,  chartered  patent 
agent,  and  carried  on  by  him  and  his  successors  at  the  Old  Mansion 
House.  7:^.  Cheapside,  E.G.  Mr.  Raworth  is  retaining  the  offices  in 
Cheapside.  and  will  conduct  them  as  a  City  branch  of  his  businesp, 
under  the  management  of  Mr,  C.  L.  Perry,  who  was  for  many 
years  with  Mr.  Xewnham  Browne,  and  has  had  over  'J'l  years" 
experience  in  patent  and  trade  mark  matters. 

On  the  afternoon  of  Friday  last,  Mr.  H.  ('has.  Gover  bade  fare- 
well to  the  head  office  staff  of  the  Edison  &  Swan  United  Electric 
Light  Co.,  Ltd..  with  which  he  has  been  since  its  inception  ; 
indeed,  he  was  connected  with  the  business  prior  to  the  amalgama- 
tion which  established  the  company  whose  name  is  now  a  house- 
hold word.  The  whole  of  the  managers  and  staff  of  the  offices, 
depots  and  works  of  the  company,  united  in  showing  their  respect 
and  esteem  by  presenting  Mr.  Gover  with  a  massive  chest  of  cutlery 
and  sterling  silver  fruit  dishes.  The  presentation  was  made  by 
Mr.  John  Cooper,  the  accountant  of  the  company,  in  the  presence 
of  the  head  office  staff.  In  replying,  Mr.  Gover,  who,  in  company 
with  all  present,  was  much  affected,  expressed  his  great  apprecia- 
tion of  the  gift  which  he  said  he  knew  was  merely  the  manifestation 
of  the  warm  feeling  which  underlay  it.  At  such  a  time  one's 
feelings  were  almost  too  deep  and  too  strong  to  find  expression  in 
words.  When  he  looked  round  the  room  and  saw  that  picture,  the 
group  of  those  who  had  been  his  colleagues  and  who  had  given  him 
so  vpillingly  their  assistance  in  all  his  duties,  he  felt  it  was 
a  picture  he  could  never  forget.  He  had  never  dreamed  of  so 
spontaneous  an  expression  of  regret  at  his  leaving  the  firm.  He 
had  known  most  of  those  in  the  room  for  some  years,  and  during 
that  time  the  staff  of  the  company  had  gone  on  steadily  attending 
to  their  work  and  their  duties.  There  had  been  perfect  harmony 
between  everyone,  and  very  few  difficulties  had  cropped  up,  but  the 
best  way  to  go  through  life  was  to  keep  your  eyes  towards  the  sun 
of  the  future  and  not  to  look  back  to  any  shadows  which  might 
have  existed  in  the  past.  Mr.  (fover  indulged  in  some  interesting 
reflections  on  the  position  of  wage-earners  and  the  general  condition 
of  the  country  to-day  as  compared  with  those  of  the  year  1848, 
when  he  was  an  apprentice. 

Obitnary. — An  inquest  was  held  at  St.  Margaret's,  near 
Dover,  last  week,  into  the  death  of  Mr.  W.  F.  Xosworthv,  a  retired 
superintendent  electrician  of  the  Western  Telegraph  Co.,  who  dis- 
appeared from  Folkestone  a  few  days  previously.  Death  was  shown 
to  be  due  to  morjihia  poisoning.  Deceased  had  been  in  the  habit  of 
taking  morphia  for  malaria  and  rheumatism  contracted  in  South 
America. 

We  regret  to  record  the  death  of  Mr.  W.  S.  B.  McLaren,  M.P. 
which  occurred  on  Saturday  last,  at  the  age  of  .".9  years.  The 
deceased  gentleman  had  been  for  the  greater  part  of  his  lifetime  very 
actively  engaged  in  connection  with  mining,  iron,  textile  and  other 
industries,  and  among  other  companies  with  which  he  was 
associated  were  the  Electric  Construction  Co.,  Ltd.,  and  the  Madras 
Electric  Tramways  (1904),  Ltd.,  of  both  of  which  he  was  chairman. 


North  Berwick  and  District  Electric  Light  and  Power  Co., 

Ltd.  (8,298).— This  company  was  registered  in  Edinburch  on  June  16th,  with 
capital  i'7,6C0  in  £1  shares,  to  carry  on  business  of  an  electric  light  and  power 
company  in  North  Berwick,  &c.  The  subscriberB  are  ;— E.  A.  Schater,  Marby- 
knowe,  North  Berwick,  professor  of  physiology.  100  shares  ;  F.  Kinloch,  8hipka 
Lodge,  North  Berwick,  J. P..  100  shares;  Pi  Parquharson,  Westwood,  North 
Berwick,  house  agent,  100  shares :  J.  McK.  Brown,  Wardyille,  North  Berwick, 
chartered  accountant,  1  share  :  W.  T.  Perves,  13,  Albany  Street,  Edinburgh, 
civil  engineer,  1  share;  J.  B.  Ivens,  Hillside,  Hanger  Lane,  Ealing,  London, 
W.,  civil  engineer,  100  shares  ;  K.  A.  Scott  Monoricft,  Salisbury  House,  London 
Wall,  London,  B.C.,  100  shares.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  than  nine  ;  the  first  are  Prof.  Bchafer.  F.  Kinloch,  P.  Parquhar- 
son,  J.  E.  Ivens  and  K.  A.  Scott  Moncriefl  ;  qualification,  £100,  Registered 
ofBcB,  9,  East  Road,  North  Berwick. 

Listowel  Ligrht  and  Power  Co.,  Ltd.  (3  s.^l')     This  company 

wM  isgislered  in  Dublin  on  June  18th,  with  a  capital  of  £2,000  in  £1  shares, 
to  carry  on  akListowel  the  business  of  in  electric  supply  companyin  all  its 
branches.  The  subscribers  are: — J.  Maoanley,  Listowel,  agent,  25  shares; 
P.  Corridan,  Listowel,  grocer  and  vintner,  25  shares  ;  Wm.  McElligott,  Lis- 
towel, auctioneer,  25  shares;  Daniel  J.  Flavin,  Listowel,  chairman  U.D.C., 
C>  shares;  P.  Bocen,  Listowel,  secondary  teacher,  25  shares  :  John  McKenna, 
Listowel,  merchant,  15  shares;  Thos.  J.  Walsh,  Listowel,  dr.aper,  25  shares  ; 
E.  J.  Long,  Limerick,  leather  merchant,  25  shares  ;  B.  J.  Cantwell,  6,  Fleet 
Street,  Dublin,  engineer,  25  shares.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  three  or  more  than  seven  ;  tho  first  are  J.  Macanley, 
V7m.  M.  McElligott,  E.  J.  Long,  P.  Bocen,  P.  Corridan,  T.  J.  Walsh  and  G.  J. 
Cantwell ;  qualification,  £25;  remuneration  as  fixed  by  the  company.  Regis- 
tered office,  Power  House,  Listowel,  Co.  Kerry. 

T.  Wilkinson  (Arnside),  Ltd.  (122,064).— This  company  was 

registered  on  June  18Ch,  with  a  capital  of  £3,000  in  £1  shares,  to  take  over  the 
business  of  an  electrical  engineer  carried  on  by  T.  Wilkinson  at  Arnside,  West- 
morland. The  subscribers  (with  one  share  each)  are  :— O.  W.  Porritt.  Torside, 
Helmshore,  woollen  manufacturer;  W.  F.  Crowther,  Union  Bank  Chambers, 
Bolton,  chartered  accountant;  T.  Wilkinson,  Braeside,  Arnside,  Westmor- 
land, electrical  engineer.  Private  company.  The  number  of  directors  is  not 
to  bo  less  than  three  or  more  than  five ;  the  first  are  O.  W.  Porritt,  W.  P. 
Crowther  and  T.  Wilkinson;  qualification,  £100;  remuneration  as  fixed  by 
the  company.  Solicitor,  J.  G.  Priestwood,  Arnside,  Westmorland.  Registered 
by  Jordan  4  Sons,  Ltd.,  110-117,  Chancery  Lane,  W.C. 

Canadian-British     Engineering     Co.,     Ltd.     (I22,77r,), — 

Registered  June  24th,  by  Slaughter  &  May,  18,  Austin  Friars,  E.G.  Capital 
£205,000  in  200,000  7  per  cent,  preferred  ordinary  shares  of  £1  each,  and  100,000 
deferred  shares  of  Is.  each,  to  carry  on  in  Canada  or  elsewhere,  the  business  of 
consulting,  civil,  naval,  mining,  railway,  electric,  gas,  mechanical,  and 
general  engineers,  manufacturers  of  and  dealers  in  agricultural  and  mining 
implements  and  machinery,  iron,  steel,  and  other  metal  manufacturers  and 
workers,  founders,  smelters,  machinists,  tin-plate  workers,  manufacturers  of 
all  kinds  of  metal  goods,  contractors  for  the  erection  of  engineering  works, 
and  to  adopt  an  agreement  with  Key  Engineering  Co.,  Ltd.  The  signatories 
(with  one  share  each)  are  :— A.  Corbett,  18,  Austin  Friars,  E.G.,  solicitor;  H. 
Pettitt,  18,  Austin  Friars,  E.G.,  solicitor;  L.  H.  Hiscock,  34,  Lonsdale  Square, 
Barnsbury,  N.,  clerk;  P.  J.  Hellis,  3,  Merthyr  Terrace,  Castlenau,  Barnes, 
S.W.,  secretary;  D.  Avory,  18,  Austin  Friars,  E.G.,  solicitor;  A.  G.  C. 
Hutchinson,  13,  The  Boltons,  S.W.,  gentleman ;  B,  Hill,  129,  Deacon  Road, 
Willesden  Green,  N.W.,  clerk.  Minimum  oash  subscription,  seven  shares. 
The  first  directors  (to  number  not  less  than  three  or  more  than  seven)  are 
C.  L.  Agnew,  The  Pole,  Northwick,  Cheshire;  W.  H.  Patchell,  M.I.C.E., 
Caxton  House,  Westminster;  L.  Andrews,  M.I.G.E.,  4,  Queen  Victoria  Street, 
E.G.  ;  and  W.  A.  Martin,  2,  Toronto  Street,  Toronto,  Ontario  (managing 
director  in  Canada) ;  iiuatification,  £250 ;  remuneration,  £150  per  annum 
chairman  £50  extra). 

Colne   Valley  Electric    Snpplj    Co.,   Ltd.   (122,867).— This 

company  was  registered  on  June  28th,  with  a  capital  of  £200  in  £1  shares,  to 
carry  on  the  business  of  an  electric  supply  company  in  all  its  branches.  The 
subscribers  are: — H.  W.  Couzens.  60,  (^ueen  Anne's  Gate,  S.W.,  consulting 
engineer,  25  shares ;  N,  Gunn,  65,  Hillier  Road,  Glapbain  Common,  B,W.,  law 
clerk,  1  share;  P.  A.  Hayward,  37,  Wandle  Road,  Upper  Tooting,  S.W., 
engineer's  assistant,  1  share;  F.  C.  Judd,  fi,  Devereux  Road,  New  Wands- 
worth, 8.W.,  clerk,  1  share  ;  H.  Perkins.  Osborne  House,  Bartholomew  Villas, 
Kentish  Town,  N.W.,  accountant,  1  share  ;  G.  F.  Baker.  141,  Bennerley  Road, 
New  Wandsworth,  clerk,  1  share  ;  H.  H.  Vardon,  Sn,  Victoria  Street,  S.W., 
clerk,  1  share.  Minimum  cash  subscription  20  per  cent,  of  the  shares  offered 
to  the  public.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five  ;  the  first  are  H.  W.  Cou>:ens  and  A.  L.  Radford ;  qualification,  25 
shares.  Solicitors,  Chas.  Rogers,  Sons  &  Abbott,  13,  Victoria  Street,  B.W. 
Registered  office,  50,  Queen  Anne's  Gate,  Westminster. 


NEW    COMPANIES    REGISTERED. 


Leniington  Glass  Works,  Ltd.  (122,562).— This  company  was 

registered  on  June  12th,  with  a  capital  of  £25,000  in  £1  shares  (16,000  6  per 
cent,  cumulative  preference),  to  carry  on  the  business  of  manufacturers  of, 
and  dealers  in,  glassware  for  lamps,  and  other  apparatus  for  use  in  connection 
with  electric  and  other  illumination,  and  with  the  generation,  distribution, 
accumulation,  supply  and  employment  of  electricity,  Ac,  and  to  adopt  an 
agreement  with  Robertson  Electric  Lamps,  Ltd.  The  subscribers  (with  100 
preference  shares  each)  are:— H.  Hirst,  (17,  Queen  Victoria  Street,  E.G., 
electrical  engineer ;  J.  Fraser,  31,  Copthal  Avenue,  E.G.,  chartered 
accountant.  Private  company.  The  number  of  directors  is  not  to  be  less 
than  two  or  more  than  five  ;  the  first  are  H.  Hirst  and  J.  Fraser ;  qualification, 
100  shares;  remuneration  as  fixed  by  the  company.  Registered  office, 
31,  Copthal  Avenue,  E.G. 

United  Carborundum  and  Eledrite  Works,  Ltd.  (122, .-.69). 

—This  company  was  registered  on  June  12th,  with  a  capital  of  £100  in  £1 
shares,  to  take  over  the  business  of  the  N'incit  Co.,  Ltd.,  to  acquire  and  work 
the  agency  for  Great  Britain  and  the  Colonies  for  the  sale  of  "  Carborundum  " 
and  "Electrite"  products  manufactured,  produced,  or  sold  by  the  Vienna 
Carborundum  Co.,  to  manufacture  and  sell  appliances  for  use  in  the  engine 
building,  acetylene  gas  plant,  agricultural  implement,  anchor,  armour  plate, 
and  bicycle  manufacturing  and  various  other  trades,  &c.  The  subscribers 
(with  one  share  each)  are:— S.  Whitman,  25,  Gledhow  Gardens,  S.W.,  com- 
pany director;  W,  T.  Batteo,  179,  Queen  Victoria  Street,  E.G.,  company 
director.  Private  company.  Table  "  A  "  mainly  applies.  S.  Whitman  signs 
as  a  director.    Registered  office,  70,  Queen  Victoria  Street,  E.G. 

B.  F.  Sj'udicafe,  Ltd.  (122,722).  — This  company  was 
registered  on  June  20th,  with  a  capital  of  £2,000  in  £1  shares,  to  acquire 
patents  and  inventions  connected  with  incandescent  electric  lamps,  gas 
mantles  and  burners,  .i:c.,  and  to  adopt  an  agreement  with  J.  T.  Robin  and 
others.  The  subscribers  (with  one  share  each)  are :— W.  J.  Willis,  35, 
Frederick  Road,  Chingford,  clerk  ;  H.  Douglas,  16,  East  Bank,  Stamford  Hill^ 
N.,  clerk;  E.  Mackenzie,  Poxholme,  Barron  Road,  Streatham,  8.W.,  clerk; 
J.  T.  Robin,  88,  Tooting  Bee  Gardens,  Streatham,  8.W.,  manufacturer. 
Private  company.  The  mimber  of  directors  ts  not  to  be  less  than  two  or  mora 
IbBn  five  ;  the  aubBcriberB  are  to.  upDoint  the,  flrel.  Registered  by  Asbarst; 
MotMa,  Crisp  *  Co.,  17,  Throfemftrton  Av^line,  B.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


M.  E.  Bohinson  &  Co.,  Ltd.  (121,62.". ).— Particulars  of  £700 

and  £350  second  debentures,  created  May  7th,  1912,  filed  pursuant  to  Sec.  98  (.S) 
of  the  Companies'  (consolidation)  Act,  1908,  the  whole  amounts  being  now 
issued.  Property  charged :  The  company's  property,  present  and  future, 
including  uncalled  capital.    No  tru>tees. 

Electrical  Advertising  Co.,  Ltd.  (108,46.5).— Debenture  dated 

iSIay  23rd,  1912,  to  secure  £132  12s.  2d.  Property  charged  :  The  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital,  sub- 
ject to  prior  charge  for  £700.    Holders  :  London  and  Provincial  Bank,  Ltd. 

Penrith    Electric    Supply   Co.,    Ltd.   (!l.^764).  —  Mortgage 

dated  June  3rd,  1912,  to  secure  all  moneys  due  or  to  become  due  from  the 
company  to  Pair's  Bank,  Ltd.,  charged  on  land  and  building  in  Friar  Street, 
Penrith. 

Ceara  Tramway,  Lisfht  and  Power  Co.,  Ltd.  (n9,o.iO).— 

Trust  deed,  dated  May  24th,  i912,  to  secure  £400,00(1  debenture  stock,  charged 
on  the  company's  undertaking  and  property,  present  and  future,  including 
uncalled  capital.  Trustees  :  British  and  International  Investment  Trust,  Ltd., 
6,  Austin  Friars,  E.G. 

Brilliant  Arc  Lamp  and  Engineering  Co.,  Ltd.  (119,S11).— 

Particulars  of  £200  debentures,  created  June  4th,  1912,  filed  pursuant  to 
Section  93  I3i  of  the  Companies' (Consolidation)  Act,  1908,  the  whole  amount 
being  now  issued.  Property  charged:  The  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital.    No  trustees. 

.John  Tinsley,  Ltd.  (91.206).— Issue  on  June  5th,  1912,  of  £700 
debentures,  part  of  a  series  of  which  particulars  have  already  been  filed. 

Elertroniobilc  Co.,  Ltd.  (7B, 189)— Issue  on  June  12th,  1912, 
oiJBioftWs.  ae*e!itlifsi*,.T)STt.»f-ft  aarles  ot.whlcb-pattlculitts  littve-alreaa»been 
filed. 
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Newcastle    nnd    District    Electric    Li^rlithif;    Co.,    Ltd. 

(!«,082c').— I'urtic-ulars  of  iieO.OOOBfooml  dubonUiri-H  Riul  a  premium  of  li  per 
cant.,  creatid  Mnri-li  lyili,  and  secur.'d  by  trust  drcil  diilcd  .)niici6th.  1912,  Hied 
pursuant  to  Bcc.  9:1  CD  of  tho  Companies'  (CoiiBolidalionl  Act,  liKW.  the  whole 
amount  boiiiR  now  iasued.  Property  cbarged  :  Freehold  land  and  (.'enoratini; 
elation  at  the  tlooe.  New.aBtleonTyne,  and  LcniluRton  and  Close  Bank», 
and  company's  other  aKsets.  present  und  future,  except  unokllcd  capital. 
Trustees:  United  States  Debenture  Corporation.  Ltd. 

A  memorandum  of  satlnfaoticm  in  lull  on  June  4lh,  1918,  o(  debentures  dated 
April  JlOth,  I'JUV,  sceurinR  illOO.OCO,  has  been  Hied. 

EDgilieci'iiiK  nn«l  Arc  Lnnips,  Ltd.  (116,030).  Issue  on  June 
Mat.  1(112,  of  i500  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Corona  Lnilip  Works,  Ltd.  ( 11  H..'-)27)  -Particulars  of  £5.00(1 
prior  lien  depentures  created  June  lllh,  1(112,  filed  pursuant  to  Section  93  (Hi 
of  the  Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue 
being  f  6(10.  Property  cbarced  :  The  company's  undertaking  and  property, 
preeent  and  future,  including  uncalled  capital.    No  trustees. 

South  American  Liplit   and  Power  Co..  Ltd.  (74,44 ti).— A 

memorandum  of  satisfaction  in  full  on  June  Kith,  1912,  of  trust  deed  dated 
March  11th,  190.S,  securing  i'riO,0(X)  5  per  cent,  debentures  and  6  per  cent, 
premium,  has  been  (lied. 


Penritli  Electric  Snpply  Co.,  Ltd.  (99,7(;i )  — A  memorandu 

of  satisfaction  in   full  on   May  17th,   1912,   of  morlgage  dated   Reptomber  If 
1999,  securing  all  nioneys  due  front  company  to  bankers,  has  been  tiled. 


Ist, 


CITY    NOTES. 


Kaljroorlie  Electric  Trainwajs.  Ltd.  (W.A.). 

Tin:  directors  report  that  the  irroes  rcceipt.s  for  the  year  ended 
December  lilst,  I91I,  amounted  to  £41,472,  as  compared  with 
£4H,Oii4  for  the  previous  year,  while  the  net  profits  earned  were 
£14.2,")0,  airainst  £15,1119  for  1910.  The  directors  regret  that 
owiue  to  the  decline  in  the  mininjf  industry  in  Kaltroorlie  and  the 
absence  of  any  fresh  discoveries  of  importance  in  the  district,  the 
returns  continue  to  decrease  The  jrold  production  for  the  year  has 
not  been  very  materially  lessened,  but  the  introduction  of  laI:)onr- 
saviner  appliances  has,  no  doubt,  had  its  clt'ect  on  the  number  of 
men  employed,  and  this  in  turn  has  adver.'^ely  affected  trade  in  the 
district.  A  considerable  amount  of  labour  agitation  has  also  tended 
to  disturb  local  conditions,  all  of  which  is  reflected  in  the  decreased 
traffics.  The  earnings  for  the  current  year  show  a  further  decline 
as  compared  with  those  of  1911,  and  the  directors  greatly  regret 
that  they  have  no  oi>tion  hut  to  suspend  payment  of  the  full 
interest  on  the  '  W"  debenture  stock,  which  accordingly  will 
receive  interest  for  the  half-year  to  .lune  30th.  1912.  at  the  rate  of 
3  per  cent,  instead  of  (i  per  cent,  per  annum.  The  directors  have 
done,  and  are  doing,  all  they  can  to  protect  the  interests  of  the 
shareholders  and  debenture-holders,  but.  obviously,  it  is  impossible 
for  them  to  create  traffics,  when,  as  in  this  case,  the  traffics  depend 
entirely  on  the  prosperity  of  the  town.  It  was  hoped  that  the 
Government  depots  for  the  trans- Continental  railway  would  be 
erected  at  Kalgoorlie,  but  latest  advices  are  to  the  effect  that  the 
engineers  recommend  placing  tliein  some  miles  away  ;  should  this 
course  be  decided  upon  no  great  benefit  could  result  to  Kalgoorlie 
as  the  workmen  would  be  compelled  to  live  at  the  deiiiMs  instead  of 
in  the  town.  The  directors  understand  that  great  efforts  are  being 
made  to  induce  the  Government  to  erect  the  depots  in  or  near  to 
Kalgoorlie.  The  engineer  reports  that  during  the  year  the  cars 
travelled  621,086  car-miles,  as  against  024,790  car-miles  in 
1910,  and  carried  2,694,936  passengers  as  against  2.79S.216. 
The  earnings  per  car-mile  in  1911  were  lo'98d..  as  against  16'43d. 
in  1910,  with  an  expense  of  9'97d  per  car-mile  in  1911.  as  against 
lO'lSd.  in  1910.  The  expenses  per  cent  of  earnings  in  1911  were 
6239,  as  against  61'57  per  cent,  in  1910.  The  company's  rolling 
stock,  plant,  tracks  and  overhead  lines  have  been  kept  in  a  satis- 
factory state  of  repair  during  the  year.  In  the  meantime  every 
effort  is  being  made  to  reduce  the  working  expenses.  A  further 
amount  of  £5,709  of  "  A  "  debenture  stock  was  purchased  for 
redemption,  in  July,  1911,  making  the  total  stock  redeemed  to 
December  31st  last  £30,431.  By  the  operation  of  the  sinking 
fund,  a  further  anipnnt  of  stock  will  shortly  be  redeemed,  reducing 
the  amount  of  "A"  debenture  stock  outstanding  to  approximately 
£64,0()t).  The  boarc^. record  their  appreciation  of  the  work  done 
by  the  whole  of  the  staff  in  Western  Australia  during  the  year. 


Chilian  Electric  Tramway  and  tip:lit  Co.,  Ltd.— The 

report  states  (according  to  the  Fii/n /trier')  that  the  accounts  for  the 
year  1911  show,  including  £11,653  brought  forward,  and  after 
placing  £60,000  to  renewals  reserve  account  and  £7,000  to  insurance 
suspense  account,  an  available  balance  of  £80,531,  out  of  which  a 
dividend  of  6  per  cent,  on  the  preference  shares  in  respect  of  the 
year  1911,  amounting  to  £39,000,  has  been  declared.  A  further 
dividend  in  respect  of  the  arrears  of  interest  on  these  shares  to 
December  31st,  1900,  has  also  been  declared,  amounting  to  £30,175, 
leaving  £11,357  to  be  carried  forward. 

Mexican  Liabt  and  l»0Mer  Co..  Ltd. — The  tJiieciois 

have  declared  a  dividend  of  ]  per  cent,  for  the  quarter  ended  June 
30th  on  the  ordinary  shares. 

8ha\('ini$!:an  AVater  and  Power  Co. — The  directors 

have  declared  a  dividend  of  1 V  per  "cent,  for.the  qnarter  to  June 
30th. 


Globe  Telcirraph  and  Trust  Co.,  Ltd. 

PUEsiiiiNii  at  this  company's  meeting,  held  onTuefday  last  week,  at 
Electru  House,  EC,  Sir  J.  Wolfe  Barry.  K.C.li.,  after  referring  to  the 
death  of  the  MaTi|ois  of  Tweeddale  and  the  election  of  Viscount 
Midleton  to  the  vacancy  thus  created,  said  that  the  receipts  were  not 
quite  so  much  as  in  the  previous  year,  when  they  were  the  largest 
ever  received.  The  total  receipts  for  the  12  months,  after  deducting 
working  expenses,  amounted  to  £210. 172  as  against  £21 1,S5S,  or  a 
decrease  of  £1,386,  making  with  the  balance  brought  forward 
£239.11114.  They  had  already  distributed  three  quarterly  dividends  of 
3b.  per  share  on  the  ordinary  shares  and  three  interim  dividends  at  the 
filed  rate  of  6  per  cent,  per  annum  to  the  preference  shareholders. 
Those  payments  had  absorbed  £131,085,  and  the  directors  now 
recommended  the  payment  of  a  final  dividend  on  the  ordinary 
shares  of  68.  per  share  net,  which,  with  previous  distributions,  made 
the  total  dividend  for  the  year  on  those  shares  (j  per  cent.,  being 
at  the  same  rate  as  last  year.  The  amount  required  for  this  final 
dividend  together  with  that  of  the  final  dividend  of  3s.  per  share 
on  the  preference  shares,  absorbed  £79,922,  leaving  a  balance  of 
£27,996  to  be,  carried  forward  to  the  next  account.  Turning  to  the 
conipuny's  return  from  its  investments  the  Chairman  said  that  the 
dividends  from  the  Anglo-American  Telegraph  Co.,  Ltd.,  showed 
a  slight  decrease.  There  was  also  a  slight  decrease  in  the 
receipts  from  their  holding  in  the  Direct  I'nited  States  Cable  Co. 
of  £123,  due  to  the  fact  that  they  had  disposed  of  some  of  their 
holding  in  the  company.  The  receipts,  however,  were  somewhat 
larger  than  they  otherwise  would  have  been,  owing  to  the  fact 
that  the  company,  in  conformity  with  the  arrangements  made  with 
the  Western  Inion  Co..  had  decided  to  close  their  accounts  and  pay 
their  final  dividend  three  months  earlier  than  usual.  They  sold 
those  shares  at  a  very  much  higher  rate  than  they  paid  for  them, 
and  the  profit  on  the  transaction — £2,3>:4-  had  gone  to  rednce  the 
item  in  the  balance-sheet  under  the  heading,  differences  of  securi- 
ties realised.  Their  receipts  from  the  Mackay  companies  had 
considerably  increa.sed,  owing  to  their  having  increased 
their  holding.  There  was  a  slight  diminution  in  their 
receipts  from  the  Submarine  Cables  Trust,  owing  to  the  fact  that 
seven  of  their  certificates  were  drawn  last  year.  The  largest  falling 
off  occurred  in  the  case  of  the  shares  which  they  held  in  the  Tele- 
graph Construction  and  Maintenance  (  o.  Last  year  their  attention 
was  drawn  to  the  fact  that  their  increased  receipts  on  that  occasion 
were  largely  due  to  the  fact  that  the  company  had  increased  their 
dividend  from  17  j  per  cent,  to  20  per  cent.  This  year  their  dividend 
had  again  droppcci  to  17i  per  cent.,  which  accounted  for  a  loss 
under  that  heading  of  £1.105.  The  result  was  a  total  decrease  of 
£2,122:  but  against  this  there  was  first  the  increased  dividend 
from  their  holding  in  the  Mackay  companies  of  £73i:  and  the 
increase  in  the  balance  brought  forward  of  £851.  Those  two  items 
together  amounted  to  £1.587,  so  that  the  total  decrease  was  only 
£535.  Taking  all  the  circumstances  into  consideration,  he 
thought  they  would  agree,  egpecially  in  view  of  the  fact  that  the 
ordinary  shareholders  were  receiving  a  dividend  at  the  rate  of 
6  i>er  cent,  as  last  year,  that  it  was  a  very  satisfactory  state  of 
affairs.  In  conclusion,  he  said  it  would  interest  the  shareholders 
to  know  that  the  present  value  of  their  securities,  taking  the 
lowest  market  prices,  showed  an  increase  over  the  original  cost  of 
over  £300.000. 

SiK  J.  Dknison-Pendeu,  K.C.M.G.,  seconded   the  motion,   and 
the  report  was  adopted. 


istandavd-Waygood,  Ltd.,  Australia. — This  company, 

which  about  three  years  ago  took  over  the  businesses  of  the 
Standard  Electric  Elevator  Co.  and  Waygood,  Ltd.,  appears  to  be 
doing  a  very  successful  business.  According  to  an  Australian 
exchange,  it  made  a  net  profit  for  the  year  ended  March  :;ist  of 
<;  19,972.  making  a  total,  with  f  10,022  brought  forward,  of  C 29,994. 
The  profits  show  an  increase  of  1 2,223.  An  interim  dividend  for 
six  months,  at  the  rate  of  10  per  cent,  per  annum,  absorbed  C4.345. 
The  directors  recommend  a  final  dividend  at  the  rate  of  10  percent., 
amounting  to  £5,000,  and  a  bonus  of  10  per  cent,  for  the  year, 
amountiup-  to  J;  10,000,  leaving  ClO,647  to  be  carried  forward.  The 
premiums  on  the  second  and  third  issues  of  capital  were  not 
brought  into  the  account,  but  were  used  to  extinguish  goodwill. 
There  is  to  be  a  new  issue  of  shares  (25.000)  to  shareholders  at  par. 
in  the  proportion  of  one  new  share  to  every  foiu'  shares  held. 

Trowbrid»;e    Electric    Snpjdy    Co.,  Ltd.— The  first 

annual  meeting  was  held  last  week,  Mr.  J.  H.  Blake  presiding.  The 
directors  reported  that,  for  the  portion  of  the  year  under  review  up 
to  December  last,  the  profit  and  loss  account  showed  a  balance  of 
£54.  After  placing  £20  as  a  nucleus  of  a  depreciation  fund,  the 
directors  recommended  that  the  full  dividend  of  5  per  cent,  per 
annum  be  paid  upon  the  cumulative  preference  shares,  and  that  £2 
be  carried  to  reserve  for  outstanding  expenses,  leaving  £9  to  be 
carried  forward. 

Eastern   Telegraph  Co.,    Ltd.— The    directors  have 

declared  a  dividend  at  the  rate  of  3A  per  cent,  per  annum,  less 
income-tax,  on  the  jireference  stock  lor  the  quarter  to  June  30th, 
iiud  a  first  quarterly  interim  dividend  of  U  per  cent,  on  the 
ordinary  stock,  free  of  income-tax,  in  respect  of  profits  for  the 
year  ending  December  3l8t>  1912. 

Calcutta  Electric   Supply  Corporation.  Ltd.— The 

number  of  units  delivered  to  consumers,  during  the  five  weeks 
ended  May  31st.  1912,  amounted. .to  1,257,608,  compareej  with 
1,106,607  units  in  the  oorrespbtiding  five  weeks  of  1911. 
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J.  G.  White  &  Co.,  ltd. 

The  annual  meeting-  was  held  on  Thursday  last  week  at  9,  Cloak 
Lane,  E.G.,  Lord  Arthur  Butler  presiding:. 

The  CHAIB5IAN,  in  proposingf  the  adoption  of  the  report  (see 
Elec.  Rev.,  Vol.  70,  pag-e  1014),  said  he  was  sure  they  would  share 
the  satisfaction  of  the  directors  at  the  results  of  the  past  year.  When 
they  met  last  year,  the  chairman  (Mr.  J.  G.  White),  who  he 
regrretted  had  been  detained  in  New  York,  and  was  unable  to  be 
with  them  that  day,  stated  that  the  outlook  was  encouragiuf;:. 
They  would  find  these  anticipations  had  been  fulfilled,  and  that  the 
net  profit  for  the  year  amounted  to  £87,107,  which,  although 
£4,360  less  than  in  the  record  year  of  1911,  was  far  greater  than 
in  any  other  year  in  their  history,  and  enabled  them,  after  making 
substantial  provisions  for  reserves,  to  recommend  the  same 
dividends  as  last  year.  The  cash,  loans  at  call,  and  short-time 
loans,  in  other  words,  their  quick  assets,  amounted  to  £1SB,74(J,  or 
nearly  equal  to  their  total  capital,  and  more  than  three  times  the 
total  creditors.  Regarding  the  investments,  he  could  only  say 
that  the  directors  believed  them  to  be  very  conservatively  valued, 
and  this  course  they  considered  prudent  to  adopt,  although  the 
securities  were  earning  a  very  handsome  return  on  their  balance- 
sheet  valuation.  The  prices  received  on  sale  of  securities  from  the 
investment  account  during  the  past  year  confirmed  the  valuation, 
as  the  profits  from  such  sales  had  been  substantial,  and  no 
security  or  investment  had  been  sold  at  a  price  below  its  balance- 
sheet  valuation.  The  amount  of  investment  account,  £1116,162, 
was  approximately  £46,000  higher  than  a  year  ago. 
Naturally,  with  the  increased  resources  of  the  company 
from  the  building  up  of  its  reserves,  and  the  in- 
creased financial  bu.5iness  done,  the  amount  of  this  account 
had  grown,  and  would  undoubtedly  continue  to  grow.  The  divi- 
dend returned  on  investments  amounted  to  G\  per  cent,  on  the 
present  valuation.  This  was  a  little  f-maller  than  during  the  pre- 
ceding year,  but  still  he  thought  they  would  agree  that  it  was  a 
very  good  interest  rate.  The  amount  of  £  1 0,837  shown  against  con  - 
tract  retentions  and  works  in  progress  did  not  in  anyway  represent 
the  volume  of  works  in  progress  ;  as  a  matter  of  fact,  this  figure 
covered  only  retentions  held  for  uncompleted  work,  and  should  be 
combined  with  sundry  debtors,  kc,  in  one  item  of  £72,3.58,  to  show 
the  current  working  capital  in  the  contracting  portion  of  the  com- 
pany's business.  This  debtor  item  was  very  substantially  larger 
than  the  creditor  item  on  the  other  side  of  the  account.  Plant, 
instruments  and  stock  of  materials  had  been  written  back  to  £1 
nominal  valuation,  following  their  usual  custom.  The  purchase  of 
business  or  goodwill  was  written  off  last  year,  as  they  would 
remember,  and  stood  at  the  nominal  value  of  £1.  The  debit  side  of 
the  balance-sheet  required  no  further  comment,  except  perhaps  to 
call  attention  to  the  substantial  reserve  accounts,  amounting 
together  to  £11.5,000.  The  profit  and  loss  balance  available  for 
allocation  amounted  to  £83,212.  The  profit  and  loss  accounts 
showed  that  the  net  profit  on  their  contracts,  engineering  and 
financial  work  amounted  to  £87.246,  after  ample  allowances  for  con- 
tingencies. The  percentages  to  staff  and  directors  who  were  members 
of  staff,  in  accordance  with  agreements,  amounted  to  £11,707.  and 
were  contingent  salaries,  which  he  trusted  they  would  agree  had 
been  earned,  in  view  of  the  substantial  profits  shown  and  the 
substantial  dividends  they  were  about  to  recommend.  Regarding 
the  distribution  of  profits,  they  had  first  set  aside  £2.5,000  to  add  to 
the  dividend  equalisation  reserve  fund,  making  this  reserve  now 
£40,000.  In  other  words,  nearly  one-third  of  the  profits  earned 
was  being  retained  for  the  present  in  the  business.  The  balance 
permitted  them  to  recommend  a  dividend  (together  with  the 
interim  dividend  already  paid)  amounting  to  12  per  cent,  on  the 
whole  of  the  preferred  shares,  and  also  12  per  cent,  on  the 
ordinary  shares,  and  a  further  extra  dividend  of  10s.  per  share,  or  a 
total  of  62  per  cent ,  upon  the  ordinary  shares.  The  amount 
carried  forward  would  be  increased  from  £19,813  to  £21,212.  As 
to  the  outlook  for  the  future,  he  could  say  that  business  was  pro- 
gressing favourably,  and  generally  the  conditions  in  their  line 
appeared  to  be  icnproving.  There  was  considerable  new  work  in 
sight,  and  they  looked  forward  to  continued  prosperity.  This  did 
not  mean  that  they  expected  in  every  year  to  be  able  to  pay  as 
large  dividends  on  the  ordinary  shares  as  on  this  occasion,  but  it 
meant  that  the  company  should  continue  to  increase  its  bus-ness 
and  strengthen  its  position,  and  maintain  a  generally  satisfactory 
rate  of  return  to  its  shareholders. 

Mr.  John  B.  White  seconded  the  motion  and  the  report  was 
adopted. 


Lvine  Regis  Electric  Light  and  Power  Co.,  Ltd 

The  annual  meeting  of  the  company  was  held  at  Dorset  on  Satur- 
day, when  it  was  decided  to  sell  the  undertaking  to  a  company 
which  is  now  being  formed  for  the  purpose  of  supplying  electricity 
in  practically  all  the  chief  towns  of  the  county  of  Dorset.  Mr. 
A.  J.  Woodroffe  presided. 

The  annual  report  showed  a  profit  of  £372  on  the  year's  working, 
and  the  directors  recommended  the  payment  of  a  dividend  of  4  per 
cent,  (free  of  income-tax),  the  balance  of  £194  to  be  carried  to  the 
depreciation  and  reserve  account,  making  a  total  reserve  of  £487. 
The  private  consumers,  numbering  70,  took  13,945  units  during  the 
12  months.  Another  11  consumers  were  now  being  connected  up, 
with  103  extra  lights.  The  profits  on  the  consumers'  department 
had  increased  from  £224  odd  in  1911,  to  £3.52. 

The  directors  had  to  report  the  death  in!  February  last  of  the 
company's  engineer,  Mr.  Henry  Clements.  Mr.  F.  Cheshire,  who 
had  charge  of  the  station  during  the  late  Mr,  Clement's  illnesB,  has 
been  engng-etl  as  the  new  engineer,  i 


The  Chaibman  dealt  with  the  proposal  to  sell  the  company  to 
the  County  of  Dorset  Electric  Supply  Co.,  Ltd.  An  offer  had  been 
made  by  this  combine  to  purchase  the  Lyme  Regis  Co.  at  a  sum  of 
£5,500  cash,  and  although  they  might  feel  sorry  to  see  the  concern 
passing  into  other  hands,  the  directors  considered  there  were  many 
advantages  to  be  gained  by  merging  it  into  the  larger  company, 
which  should  be  able  to  work  it  even  more  cheaply  than  they  had 
been  able  to,  by  having  a  central  station.  They  would  also  be  able 
to  deal  in  larger  quantities,  and,  therefore,  cheaper,  and  there  would 
be  a  supervising  engineer  to  properly  inspect  the  various  sub- 
stations. Again,  the  shares  of  the  combine  would,  of  course,  have 
a  Stock  Exchange  quotation,  which  was  hardly  ever  the  case  with 
a  small  company.  The  County  of  Dorset  Co.  was  being  formed  for 
the  purpose  of  supplying  electricity  for  public  and  private  use  in 
the  county  of  Dorset,  and  proposed  to  commence  business  in  the 
following  towns :  Dorchester,  Sherborne,  Blandford,  Wimborne, 
Swanage  and  Lyme  Regis,  and  statutory  powers  had  already  been 
granted  in  the  first  five  towns.  The  share  capital  was  £75,000 
divided  into  75,000  ordinary  shares  of  £1  each,  the  whole  of  which 
would  1)6  offered  at  par.  Competitive  tenders  had  been  obtained  for 
the  plant  and  mains  for  the  towns  other  than  Lyme,  and  the  lowest 
complying  with  the  specifications  had  been  provisionally  accepted. 

A  report  on  the  entire  scheme  had  been  obtained  from  Mr. 
W.  C.  C.  Hawtayne,  consulting  engineer. 

The  Ch  AIH  ji  A.N  said  that  to  his  mind  the  Corporation  were  certain]  v 
the  people  who  ought  to  have  taken  it  over,  but  it  had  been  offered 
to  them,  and  they  had  declined  it.  Shareholders  would  be  paid 
out  at  par,  but  it  was  hoped  that  they  would  keep  their  money  in 
the  new  company. 


Committee     has 


Stock     Exchange     \otices.  —  Tlie 

appointed  a  special  settling  day  as  under  : — 

Friday,  July  5th.— New  York  Telephone  Co.— Scrip,  fully  and  partly  paid 
for  a  lurther  issue  of  il,750,000  U  per  cent,  first  and  general  mongsRe 
30-year  bonds  (TjOndon  issue). 

And  ordered  the  under-mentioned  securities  to  be  quoted  in  the 
OiEcial  List  : — 

Aron  Electricity  Meter,  Ltd.— jElCO.COO  5  per  cent,  first  mortgage  convertihle 
debentures  of  ilOO  each  (Nos.  1  to  1,000.) 

Marconi's  Wireless  Telegraph  Co.,  Ltd.— Further  issue  of  260,000  ordinarv 
shares  of  £1  each,  fully  paid  (Nos.  750,001  to  1,000,000.) 

New  York  Telephone  Co.— Scrip,  partly  paid,  for  a  further  issue  of 
£1,760,000  4i  per  cent,  first  and  general  mortgage  aOycar  bonds  (London 
issue). 

Tramways  (M.E.T.)  Omnibus  Co.,  Ltd.— Fully-paid  scrip  for  £100,000  U  per 
cent,  guaranteed  debenture  stock. 

French   Edison    Co.— The   report    of    the  Compagnie 

Continentale  Edison  states  that  the  gross  receipts,  including 
interest  and  profits  on  investments,  amounted  to  £175,Ooii  in  1911 
as  compared  with  £  1 54, OGii  in  the  preceding  year.  As  net  profits 
the  accounts  show  the  sum  of  £152,(100,  as  against  £134,000  in 
191(1,  on  an  ordinary  share  capital  of  £400,00(1.  It  is  proposed  to  pay 
a  dividend  of  £4  4s.  per  share  on  the  20.0(i0  ordinary  shares,  being 
the  same  rate  as  in  1910,  and  to  pay  £3  per  share  on  the'l4,000 
profit  shares.  The  increased  profits  from  the  supply  of  electricity 
afford  proof  of  the  extension  of  the  supply  in  Paris,  which  is  still 
undertaken  by  the  Union  des  Secteurs.  As  from  1914,  how- 
ever, the  Edison  Co.  will  only  be  interested  in  the  business 
through  its  holding  of  20,000  shares  in  the  Compagnie  de 
Distribution.  These  shares  could  be  divided  among  the  share- 
holders, and  the  company  could  go  into  liquidation,  were  it  not 
for  the  fact  that  this  course  is  not  permitted  by  the  statutes 
which  provide  that  the  company  has  to  be  continued  until  1932  in 
the  interest  of  the  profit  shares.  In  thefe  circumstances,  the 
directors  are  seeking  other  fields  of  industrial  activity,  but  this  is 
no  longer  an  easy  matter  in  the  lighting  branch.  The  company  has 
already  participated  in  the  formation  of  the  SocioteHydro-Electriqne 
de  Lyon,  which  is  to  utilise  the  water-power  of  the  Fier,  Haute- 
Savoye,  for  the  supply  of  electricity  to  Lyons,  and  negotiations  in 
regard  to  other  enterprises  are  reported  to  be  in  progress. 

Cape  Town  Consolidated  Tramways  and  Land  Co., 

Ltd. — The  directors'  report  states  that  after  charging  London 
administration  expenses  and  trustees'  fees,  and  after  crediting 
accrued  interest  and  transfer  fees,  a  balance  of  £1.412  is  shown  to 
the  debit  of  profit  and  loss  account  for  the  year  1911,  making 
the  total  to  the  debit  of  profit  and  loss  account  £4,627,  to  be 
carried  forward.  No  dividends  have  been  declared  by  the  sub- 
sidiary companies  during  the  past  year.  While  it  has  been 
possible  to  work  the  tramway  at  a  small  profit,  the  estate 
companies  have  been  worked  at  a  loss.  This  condition  must  of 
necessity  continue  until  there  is  a  larger  settled  population.  The 
operation  of  the  Camps  Bay  tramways  during  the  year  shows  con- 
siderable improvement,  the  number  of  passengers  carried  being 
78,161  over  the  preceding  year,  with  a  profit  on  working  of  £1,274, 
compared  with  a  loss  of  £375.  From  what  can  be  seen  of  the 
current  year's  working  this  improvement  will  be  more  than  main- 
tained. 

Charles  Clinrchill  &  Co.,  Ltd. — The  report  for  the  year 
ended  March  31st  last  states  that  the  trading  profit  after  due  pro- 
vision for  depreciation  is  £22,973.  The  directors  propose  to  place 
to  reserve  £4,300  and  to  pay  a  dividend  of  20  per  cent,  on  the 
ordinary  shares,  less  £1,600  interim  dividend  already  paid,  to  place 
an  additional  £6,500  to  reserve  account,  and  to  carry  forward 
£2,766. 

Automatic  Telephone    Manufactnrinp:  Co.,  Ltd. — 

The  directors  have  declared  the  dividend  on  the  6  per  cent, 
cutnoltttlre  prefefence  Bharfe*. 
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Sunderland   IHstrict  Electric  Traniwajs,  Ltd. 

O.N  -.'2111  ult.,  lit  Winchester  nou«e,  E.C.,  Mr.  Charles  Eve»,  the 
Receiver,  presided  over  a  meetiii);  of  the  .">  per  cent,  prior  lien 
bondholders  and  the  debenture-holders,  for  the  purpose  of  coneider- 
injr  a  scheme  for  the  future  conduct  of  the  concern. 

The  CiiAiit.M.VN,  in  proposinfr  a  resolution  adopting  the  scheme, 
said  it  provided  for  the  rc-arrnnKement  of  the  capital  of  the  exist- 
inu  company,  instead   of  the  formation  of  a   new  company.     The 
prior  lien  bonds  would  be  paid  off  with  interest  to  date,  and  in  their 
place  new  prior  lien  bonds  would  be  created  for  CliOd.uOO.     Of  this 
amount  £20,000  had  to  be  is.>iued,  and  arrantrements  had  been  made 
for  (fuaranteeintr  the  same.     The  first  mort|;a(,'e  debenture-holders 
were  asked  to  jrive  up  2!>  per  cent,  of  their  present  hcldintr,  and   to 
accept  in  lieu  there(>f  6rst  mortgage  bonds.     They  were  also  asked 
to  accept  those  income  bonds  in  settlement  of   the  two  and  a  half 
years'  unpaid  interest  which  would  have  accrued  up  to  the  end  of 
the  present   month.     The  total   issue  of   first  income  bonds  would 
amount   to  about    *;  72,000.     The   holders  of    the    second   charge 
debentures  were  also  being  asked   to  accept  those  income  bonds  in 
part  settlement   of    their   debentures.       The    interest   on  the  first 
income    bonds  would   be    payable    out  of    any   profits    available 
after     the    payment     of    debenture     interest,    and     the     setting 
aside    of     Jti'OO    per    annum    towards    the    redemption     of     the 
prior  lien  bonds.     The  amount  required  to  meet  prior  lien  bond 
interest,  and  interest  on    the  reduced  amount  of   first  mort^'age 
debentures,  would  then  be  £7,100,  which,  together  with  the  i.'.ro 
for  redemption,  made  a  total  annual  fixed  charge  of  £7,000,  which 
was  well  within  the  present  earnings  of  the  company.     The  com- 
pany had  always  been  hamlicapped  for  want  of  adequate  working 
capital  with  which  to  provide  a  large  and  up-to-date  service  of 
cars,  and  to  keep  the   line  in  an  eflicient  state  of  repair.     It  was 
considered  that  under  the  present  scheme  sufficient  capital  would 
be  provided  to  meet   those  requirunents.     It   was  of  the  utmost 
importance  that  a  supply  of  new  cars  should   be  provided  at  the 
earliest   possible  moment,   the  present  cars,  excepting  some  few, 
being  either  obsolete  or  worn   out.     lie  had   found   it  necessary 
during  the  last  few  months  to  discontinne  the  running  of  some  of 
the  older  oars,  which  were  no  longer  in  a  safe  condition,  and  the 
service  had  had  to  be  reduced  accordingly.     With  rfgard  to  the 
track,  a   large  portion    ran    through   colliery   workings,  and  was, 
consequently,  subject   to  continual   sub.-idence.     During   the  two 
years  of  his  management,  they  hod  spent  a  considerable  sum  in 
repairs,  and  he  thought  ho  might  soy  that  the  l:ne  was  now  in  a 
better     condition     than     it     had    been     for     tome     years    past. 
A    certain    portion     of     the    track     would,    however,    have     to 
be     relaid.     and      that     would      involve     an     expenditure     of 
about      £."),0oo      per     mile.       The      district      was      a     growing 
one,  and    with   an   efficient  service  of    cars    the    traffic    receipts 
should  gradually   increase.     If  the  scheme  met  with   the  approval 
of  that  meeting  it  would  have  to  be  submitted  to  the  Court  for 
confirmation. 
Mk.  R.  T.vyler  seconded  the  resolution. 

Replying  to  a  question,  the  Chaih.man  said  the  guarantors  were 
prepared  to  take  the  new  bonds  at  90  per  cent.  They  would  be 
redeemable  at  par  40  years  hence.  .  He  had  no  doubt  that  if  any  of 
the  present  shareholders  would  like  to  take  up  some  portion  of  the 
bonds  an  arrangement  might  be  made,  but  he  would  not  have  been 
able  to  come  before  them  with  the  scheme  unless  he  had  first  got 
somebody  to  guarantee  to  take  the  whole  issue. 
The  resolution  was  carried  unanimously. 


Singapore  Electric  Tramways,  Ltd. 

Thk  directors'  report  states  that  the  accounts  for  1911  show  an 
excess  of  revenue  over  expenditure  of  £1^2.970,  the  profit  for  the 
year,  after  charg-ing  debenture  interest,  depreciation  and  royalty  paid, 
£5,055.  Tramway  revenue  shows  an  increase  of  £2,05S;  344,155 
more  passengers  were  carried,  although  75,402  fewer  car-miles  were 
run.  The  number  of  passengers  carried  per  car-mile  was  ti'42,  as 
against  6'04  in  1910.  The  revenue  from  lighting  and  power  again 
shows  a  very  satisfactory  increase,  being  :-i6  per  cent,  higher  than 
1910,  and  88  per  cent,  higher  than  lli09.  Notwithstanding  that  the 
company  has  during  the  past  three  years  made  a  net  profit  of 
.-67,034,  after  providing  for  debenture  interest,  depreciation  and 
royalty,  thus  reducing  the  debit  on  profit  and  loss  account  to  £9,183, 
the  possibility  of  the  payment  of  regular  dividends  on  the  present 
capital  is  rather  remote.  In  the  opinion  of  the  board  the  tramway 
undertaking  stands  at  too  high  a  figure  in  the  books  of  the  com- 
pany, or,  in  other  words,  the  capitalisation  of  the  company  is  much 
in  excess  of  the  value  of  the  assets,  and  when  the  dividend  stage, 
to  which  the  progress  of  the  company  justifies  the  board  in  looking 
forward,  is  reached,  the  rate  of  distribution  on  the  present  capital 
would  necessarily  be  very  low.  The  directors  recently  instructed 
the  general  manager,  Mr.  J.  H.  Garratt,  to  make  a  valuation  of  the 
undertaking  and  plant,  and  this  valuation  Mr.  Garratt  reports  by 
cable  to  be  £425,000.  In  view  of  this  the  board  recommends  that 
the  400,000  shares  be  reduced  from  £  1  to  7s.  6d.  each. 


buildings,  for  a  stone-breaking  plant  which  would  reduce  the  cost 
to  the  company  of  metal  for  road-making,  and  a  email  installation 
in  connection  with  a  direct  supply  of  current  to  Government  House. 
In  regard  to  depreciation,  they  had  not  written  down  the  plant  at 
the  full  rates  suggested  by  the  general  manager,  but  this  year  the 
better  working  results  had  enabled  them  to  increase  the   figure  by 
about  i:900.  to  £12,477,  which  was  a  very  substantial  amount.  The 
accounts   again   showed   an  appreciable  increase  in  receipts,  both 
from  the  tramway  and   from   the   sale   of   energy  for  lighting  and 
power,  and.  as  in  the  past  two  years,  they  were  again  in  a  position 
to  point  to  the  improvement  in  the  net  result  of  the  working  of 
the  undertaking.     The  year  1909  was  the  first  period  in  which  they 
were  able,  after  deduction  of  debenture  interest,  depreciation  and 
royalty,   to  show  a   surplus,  the  profit  for  that  year  appearing  in 
the  accounts  as  £134.     In  I'.ilO  the  balance  was  again  on  the  right 
side,   showing   a  surplus  of  £1,843,  and  for  last  year  in  respect  of 
the   accounts  now   in   their   hands,   the  profit   was   increased  to 
C 3,3 1 8.      The  expenses    for  power  and  maintenance  and  repairs 
were  higher  than  those  for  the  preceding  year.     The  increase  in  the 
case  of  power  was  due  to  fuel  and  to  slight  increases  under  other 
heads.      As   regarded   maintei  ancc  and  repairs,   the  expenditure 
under  permanent  way  exceeded  the  figure  for  the  previous  year  by 
about    L'2,iiiiO.     Each  year  it  was  nece.=sary  to  repair  or  relay  con- 
siderable lengths  of  the  track,  and  in  order  to  minimise  as  much  as 
possible  the  costs  under  this  head  in  future  years,   more  solid  work 
wa-s  being  put   in  than   was  provided  for  in  the  original   tram- 
way contract.     The  traffic  expenses  were  lower  by  £425.     The  ratio 
of  total  expenses  in  Singapore  to  receipts  was  5 1 "  1 7  per  cent,  as 
against   5288   per   cent,  for  the  previous  year,   or  a  decrease  of 
r71   percent.,   making  a  very  low  percentage.     Electric  lighting 
was  becoming  increasingly  popular  in  Singapore  and  he  had  no 
doubt  that  this   popularity  would   continue.     The  company  con- 
tinued very  fortunate  in  regard  to  its  staff.     For  the  satisfactory 
results  to  which  he  had  referred  they  were  indebted  to  the  able 
management  of  their  general    manager,   Mr.   .J.   H.  Garratt,  and 
those  working  under  his  direction.     For  some  time  past  they  had 
been   able   at  the    general  meetings   favourably   to    compare  the 
years    under    review  with   the  preceding  years,  and  he  thought 
they    might  now  regard  the  bn.-iness   of  the  company  as  estab- 
lished   on     a    firm     foundation,    imd     this    brought     him    to    a 
convenient    time    for    referring    to    the    two    resolutions   which 
were   included  in  the  notice  convening    the  meeting.     Although 
the  company   had  reached  the  stage  when  it  could  meet  all  its 
charges  out  of  revenue,  and  show  a  small  profit,  the  directors  were 
of  opinion  that,  if  the  company  was  to  take  its  place  with  dividend- 
paying  commercial  concerns,  the  shareholders  should  consent  to  a 
reduction  of  the  share  capital.     Although  depreciation  amounting 
in  all  to  £(i4  f<."it  had   bten  written  off  the  cost  of  the   tramway 
undertaking,  the  latter  still  stood  in  the   books  of  the  company  at 
over  £t;s9,000.     Feeling  that  this  capitalisation  was  much  in  excess 
of  the  value  of  the  company's  assets,  fhey  recently  instructed  the 
general  manager  to  make  a  valuut'ou  of  the  company's  undertaking 
and  plant,  and  this  valuation  the  general  manager  put  at  £425,000. 
They,  therefore,  recommended  that  the  shares  of  the  company  be 
reduced  from  £1   to   7s.  6d.  each,  which  would  have  the  effect  of 
writing  off  £2.".0.000,  or  five-eighths  of  the  share  capital.     They 
believed   that  this  course  would   be  in  the  interests  of  all  the 
shareholders,    and     it     would     undoubtedly    bring    the    company 
nearer    the    dividend  -  paying     stage.      The     second     resolution 
had  reference  to  the  borrowing  powers  of  the  company.     As  they 
were  aware,  the  original  debenture  debt  was   £350,000.  and  the 
borrowing   powers  under  the  articles  of  association  admitted  of 
borrowing  up  to  the  nominal  amount  of  the  capital.     If,  therefore, 
the  resolution  reducing  the  capital  to  £150,000  was  passed,  it  would 
be  necessary  to  alter  the  borrowing  powers  to  a  fixed  snm,  which 
they  put  at  "£350,000"  instead  of  the  expression,  ''the  nominal 
amount  of  the  capital. " 

Sir  t'HAKLES  Petkie,  J.P  ,  seconded  the  motion,  and  the  report 
was  adopted. 

At  a  subsequent  meeting,  the  resolutions  reducing  the  capital 
were  adopted. 


SiE  Fbank  a.  Swettenham  presided  on  25th  ult.  over  the 
annual  general  meeting  of  the  company  held  at  the  offices.  19,  St. 
Swithin's  Lane,  B.C. 

In  moving  the  adoption  of  the  above  report,  he  said  the  de- 
benture liability  had  been  reduced  by  £3,000,  debentures  to 
that  amount  having  been  bought  by  the  company.  The  tramway 
undertaking  stood  at  £689,055,  as  against  £099,338  in  the  accounts 
for  1910.      There  had  been  small  additions  on  capital  account  for 


German! Electrical  Companies, 

The  Eleldra  Geselltchaft,  of  Drendcn.  realised  gross  profits  of 
£39,000  in  1911,  as  compared  with  £23,000  in  the  previous  year. 
After  placing  £8,000  to  depreciation,  as  against  £2,."i00  in  1910, 
and  making  other  allocations,  the  accounts  show  net  profits  of 
£29,000,  as  contrasted  with  £18,000.  It  is  intendeJ  to  make  a 
distribution  of  0  per  cent,  on  the  share  capital  of  £225,000,  this 
comparing  with  h\  per  cent,  in  1910 

e  The  accounts  of  the  r'ii«(';«c.t/'<i?t  Gm.  fiir  Elektrische  Vnterneli- 
mungen,  of  Xuremhfnj.  indicate  that  £14,000  has  been  placed  to  the 
reserve  fund  for  the  renewal  and  capital  redemption  of  works  under 
the  company's  management,  and  £4,100  to  the  legal  reserve  fund. 
Having  made  these  and  other  appropriations,  the  net  profits  are 
returned  at  £84,000  for  1911.  as  against  £76,000  in  1910.  The 
directors  propose  the  payment  of  a  dividend  of  5  per  cent.,  as  con- 
trasted with  4i  per  cent,  in  the  preceding  year. 

The  Ges.  fill'  Ele'ktroteclini!c!(e  I'nterne/imungen,  of  Munich, which 
has  been  unable  to  pay  any  dividends  for  several  years  past,  reports 
a  fresh  loss  for  1911,  which  increases  the  total  deficit  to  £49,000, 
or  nearly  one-half  of  the  ordinary  share  capital  of  £100,000. 
Apart  from  owning  and  working  supply  stations,  the  company 
became  interested  in  an  Austrian  railway  enterprise,  in  which 
heavy  losses  have  been  incurred.  It  is  now  proposed  to  reconstruct 
the  company  by  reducing  the  share  capital  in  the  proportion  of  five 
shares  to  one,  and  to  ask  the  shareholders  to  make  an  additional 
payment  of  25  per  cent,  on  the  reduced  shares,  which  would  then 
be  converted  into  6  per  cent,  cumulative  preference  shares. 
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The  report  of  the  L'leJ/trhifats  Ges.  lonn.  II'.  Lahmeijer  Jy  Co., 
whose  dividend  announcement  of  5  per  cent,  for  1911  has  previously 
been  reported,  states  that  alli  the  works  and  companies  under  the 
management  of  the  company  experienced  a  favourable  development 
during-  the  year,  and  the  prospects  for  the  new  iinancial  year 
appeared  to  be  satisfactory.  The  latter  statement  was  confirmed  at 
the  recent  general  meeting,  when  it  was  mentioned  that  the  degree 
of  employment  at  the  Felten  \  Guilleaume  works,  in  which  the 
company  holds  shares  of  i:600,n00,  was  also  very  good.  It  will  be 
remembered  that  the  Lahmeyer  company  exchanged  shares  of  about 
i'l,O.')O,000  for  new  shares  in  the  Bank  for  Electrical  Enterprises  of 
Zurich  two  years  ago. 

The  Iinif.iche  Pope  Lumpen.  A.  G.,  of  Ai.r-hi-C7iaj)eUe,  in  reporting 
on  the  second  year's  operations,  states  that  only  four  months  could 
be  regarded  as  the  actual  working  period,  as  the  greater  part  of  the 
machinery  was  only  delivered  in  the  course  of  the  year.  The 
business  organisation  had  stood  the  test  and  had  rendered  possible 
the  rapid  introduction  of  the  Pope  lamp,  whilst  the  oversea  trade  had 
developed  and  would  presumably  further  advance.  On  the  other 
hand,  the  movement  in  prices  had  been  in  a  downward  direction. 
The  acfounts  for  1911  show,  including  the  loss  in  the  year  of 
formation,  a  total  defi'Meucy  of  £4.400  to  be  carried  forward. 
Owing  to  the  uncertainty  regarding  the  course  of  prices  the  com- 
pany has  been  induced  to  take  up  other  manufactures,  partly  on  its 
own  account  and  partly  in  agreement  with  firms  engaged  in  allied 
branches  of  trade. 


Alumiuiuiu  Corporation,  Ltd. 

Me.  S.  G.  Bibby,  deputy-chairman,  presided  on  Monday,  last  week, 
at  Salisbury  House,  E.C.,  over  the  second  ordinary  general  meeting 
of  the  above  company. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec. 
Rev.,  Vol.  70,  page  1014).  dealt  briefly  with  the  items  in  the 
balance-sheet,  and  said  that  when  the  present  company  was  formed 
the  directors  rather  anticipated  a  time  of  stress,  and  to  assist  them 
in  this  it  was  arranged  that  the  preference  stock  should  not  become 
cumulative  for  the  first  two  years.  The  wisdom  of  this  view  had 
been  amply  demonstrated  by  the  unforeseen  difficulties  which  had 
been  experienced  during  the  past  year.  First,  it  was  found 
necessary  to  render  the  inside  of  the  walls  of  the  Eigiau  dam  with 
cement ;  this,  though  not  a  very  costly  operation  in  itself,  created  a 
difficulty  which  was  of  real  importance,  for  it  called  for  the  com- 
plete emptying  of  the  lake  at  a  period  of  the  year  when  the  rainfall 
was  at  its  lowest,  and  consequently  held  up  the  manufacturing 
operations  until  it  was  too  late  for  the  works  to  make  up  the  lee- 
way. In  fact,  in  the  earlier  part  of  1911  there  seemed  every  pros- 
pect of  the  actual  running  expenses  of  the  company  being  covered. 
Serious  difficulties  were  also  experienced  in  the  transport  of  material 
to  and  from  the  works,  and  to  meet  these,  a  wharf  had  to  be 
erected  on  the  river  at  Dolgarrog.  a  steamboat  purchased,  a  short 
railway  line  constructed,  and  extra  stores  erected.  Then  the  price 
of  aluminium  in  the  market  was  depressed  to  such  an  extent  that 
it  was  quite  impossible  for  any  newcomer  like  themselves  to  make 
any  contracts  which  would  show  a  reasonable  profit,  while  further 
difficulty  was  experienced  in  the  carbon  factory,  which  naturally 
made  the  task  of  showing  a  satisfactory  result  almost  impossible. 
The  actual  loss  on  the  manufacture  could  not  be  described  as  a 
heavy  one,  and  was  caused  by  the  fact  that  for  months  they  had  to 
keep  a  staff  quite  out  of  proportion  to  their  production  of  metal. 
During  the  year  very  serious  difficulties  were  experienced  in  con- 
nection with  the  housing  of  their  workmen,  there  being  no  cottages 
in  the  neighbourhood  of  the  works.  This  difficulty  had  been  got 
over  by  their  chairman  coming  to  the  rescue  and  providing  funds, 
which  enabled  a  buOder  to  erect  some  20  model  cottages  imme- 
diately at  the  gates  of  the  works.  Later  in  the  year,  when  they 
were  able  to  get  into  active  work,  the  known  deficiencies  of  the 
carbon  works  erected  at  Wallsend  by  the  old  company  became  acute, 
and  once  again  the  chairman  came  forward  with  the  financial  sup- 
port necessary  to  lift  the  company  out  of  a  very  difficult  and 
unsatisfactory  position.  There  could  be  no  question  that  the 
consolidation  of  their  carbon  and  metallurgic  manufacture 
at  Dolgarrog  would  be  of  the  very  greatest  service,  but, 
in  addition  to  that,  the  funds  that  Mr.  Clark  had 
provided  would  enable  the  company  to  erect  a  regenerative 
gas  furnace  of  the  most  modern  type,  which  would  place  the  com- 
pany upon  a  basis  for  the  economical  manufacture  of  the  metal 
equal  to  that  held  by  the  best  of  the  other  manufacturers.  Had 
they  desired,  a  great  deal  of  the  expenditure  which  had  appeared 
under  the  heading  of  profit  and  loss  account  could  have  been 
treated  in  other  ways,  but  the  directors  had  laid  dowHi  a  rigid  line 
that  every  section  of  the  works  should  be  maintained  in  the  very 
highest  state  of  efficiency  out  of  revenue,  and  they  therefore  had 
not  thought  it  necessary  this  year  to  make  any  provision  for 
depreciation  ;  they  felt  sure  that  if  any  of  the  shareholders  cared 
to  visit  and  inspect  the  works  they  would  cordially  agree  with 
the  statement  which  he  made,  that  the  various  sections  of  the 
plant  were  being  taken  care  of  in  the  )uost  careful  manner  possible. 
With  regard  to  the  future,  he  had  pleasure  in  confirming  the  state- 
ment made  in  the  report  that  there  appeared  to  be  every  prospect  of 
the  present  improved  market  price  of  aluminium  being  maintained, 
and  they  would  forgive  him  it  he  did  not  enlarge  upon  this  state- 
ment. Since  the  close  of  the  accounts  the  works  had  steadily 
maintained  their  output,  and  while  they  did  not  anticipate 
reaching  during  the  present  year  the  fullest  tonnage  that  it 
was  possible  for  their  machines  to  deal  with,  they  were 
justified  in  saying  by  the  tonnage  obtained  in  the  first 
half  of  this  year  that  the  total  would  be  a  satis- 
factory one,  giving   every  piomise   of   a    full  oatpnt   neit   year. 


fhe  ijuestionof  costs  in  the  manufacture  of  such  a  highly  scientific 
product  as  aluminium  was  of  the  greatest  importance,  and  this  item 
was  receiving  the  directors'  most  careful  consideration.  The  bauxite 
mines,  in  France,  had  been  very  carefully  developed  in  such  a  way 
as  to  give  the  maximum  output  at  a  minimum  cost ;  in  fact,  he 
might  say  that  no  other  company  had  a  bauxite  deposit  which  they 
could  work  as  economically  as  they  were  doing,  and  when  certain 
storage  accommodation  (which  was  at  present  in  hand)  had  been 
erected  at  the  port  of  shipment,  they  anticipated  that  this,  the  first 
step  in  their  process,  would  be  placed  in  a  position  second  to  none. 
At  the  bauxite  refining  works,  Hebburn-on-Tyne,  of  which  the  com- 
pany held  five-sixths  of  the  shares,  manufacture  had  now  been  in 
full  swing  for  a  sufficient  time  to  bring  the  plant  into  balance,  and 
it  was  anticipated  that  the  close  of  this  year  would  show  that  works 
put  in  a  sound  and  satisfactory  position.  At'  Wallsend,  the  works 
which  at  present  existed  had  always  been  an  incubus  to  the  com- 
pany, and  would  be  closed  in  the  early  future,  and  the  old  metallur- 
gical works  had  been  let  upon  lease,  so  that  another  relief  had  been 
afforded  the  company.  At  Dolgarrog  they  were  now  in  a  very 
satisfactory  position  :  the  old  difficulties  of  transport,  caused  by  the 
geographical  position  of  the  works,  had  been  overcome,  the  com- 
pany's raw  materials  and  manufactured  goods  being  dealt  with 
at  the  port  of  Conway,  and  conveyed  up  the  River  Conway  to  the 
wharf  at  the  company's  works  by  their  own  steamer,  where  the 
raw  materials  were  handled  on  an  electric  tramway  right  into  the 
works.  The  power  house  plant  had  given  the  utmost  satisfaction, 
additional  storage  accommodation  had  been  provided,  and  active 
operations  were  at  present  in  progress  for  the  building  of  the 
new  carbon  works,  while  accommodation  for  their  workmen  had 
been  provided.  In  fact,  when  certain  work  at  present  in  hand  was 
completed,  they  would  be  able  to  claim  that  they  had  a  model 
installation  capable  of  turning  out  metal  of  the  highest  grade  in 
sufficient  quantities,  under  the  new  conditions,  to  give  a  return 
which  would  at  least  justify  the  reconstruction. 

Mr.  Ror.ERTSO.\  Lawson  seconded  the  motion. 

Mb.  HiGHES  askeil  why  three  of  the  directors  had  resigned  : 
how  much  aluminium  had  been  actually  made  ;  what  value  the 
board  attached  to  the  Wallsend  site  ;  and  how  much  the  chairman 
had  advanced  to  the  company.  He  also  called  the  attention  of  the 
board  to  a  report  in  a  French  paper  of  a  new  invention  for  the 
brazing  and  soldering  of  aluminium. 

Mr.  F.  E.  Andrews  remarked  that  the  report  proved  the  wisdom 
of  the  advice  he  gave  that  the  compiny  should  have  accepted  the 
offer  to  sell  their  assets  to  another  company  instead  of  recon- 
structing. 

The  Chairman  said  that  when  Mr.  Clark,  the  chairman, 
advanced  the  money  to  the  company  he  made  it  a  stipulation  that 
two  directors  should  retire  from  the  board,  while  Mr.  Stennett 
retired,  for  reasons  of  his  own.  The  chairman  had  advanced 
£20,0110  to  the  company  and  held  second  debentures  for  the  loan. 
The  question  of  what  aluminium  they  had  made  would,  he  hoped, 
be  answered  satisfactorily  in  next  year's  report.  He  could  not  say 
what  value  they  had  put  on  the  Wallsend  works.  If  they  had 
accepted  the  offer  to  buy  the  assets  of  the  company  the  share- 
holders would  have  got  nothing. 

The  -eport  was  adopted. 


Bombay   Electric  Supply  and  Tramways   Co..  Ltd. 

Sir  Charles  Olliv.vxt  (chairman)  presided  on  Tuesday  last  week 
at  the  offices  of  the  Electrical  Federation,  Kingsway,  over  the  annual 
meeting  of  this  company. 

In  moving  the  adoption  of  the  report  (eee  Electrical 
Review,  Vol.  70,  page  lOHi),  the  Chairman  first  referred 
with  regret  to  the  death  of  Sir  Edward  Sassoon,  who  was  the 
chairman  of  the  company  from  its  formation.  His  colleagues  had 
done  him  the  honour  of  electing  him  as  chairman,  probably 
because  of  his  intimate  acquaintance  with  Bombay,  and  it  was  his 
firm  belief  that  the  successful  administration  of  the  company's 
undertaking  would  be  to  the  convenience  and  interest  of  the 
citizens  of  Bombay,  whose  interests  he  from  long  association  had  at 
heart.  The  board  were  glad  to  be  able  to  present  a  record  of  steady 
and  continuous  progress.  They  had  increased  their  gross  revenue 
by  £19,900.  as  compared  with  the  previous  year,  at  an  increased 
cost  of  only  £3.000.  Whilst,  therefore,  their  gross  revenue  had 
increased  in  the  proportion  of  9  11  per  cent.,  their  net  revenue  had 
increased  in  the  proportion  of  ItVSS  per  cent.  This  would  be 
regarded  as  satisfactory,  particularly  as  evidence  of  the  attention 
directed  to  the  control  of  the  working  expenses.  The  net  receipts 
aggregated  £113,.')S0,  and  after  deducting  the  interest  on  the  deben- 
ture debt,  amounting  to  £3.5,718,  there  remained  £77,861,  to  which 
had  to  be  added  £  1 1.748  brought  forward,  making  an  available  total 
of  £89,610.  The  preference  dividend  paid  in  August,  with  the 
accrued  interest  to  December,  absorbed  £3.5,993,  leaving  £53,616, 
which  the  directors  recommended  should  be  dealt  with  by  placing 
£16.700  to  the  depreciation  account,  £6,.5C1  to  the  sinking  fund, 
£5,000  to  the  general  reserve  fund,  and  by  appropriating  £18.000 
to  the  payment  of  a  dividend  at  the  rate  of  3  per  cent,  per  annum, 
thus  leaving  £7,385  to  be  carried  forward  to  next  year.  The 
revenue  from  the  tramways  branch  of  the  undertaking  had  again 
shown  considerable  extension,  which  was  helped  by  the  influx  of 
visitors  into  Bombay  in  connection  with  the  Royal  visit.  The 
traffic  for  the  first  five  months  of  the  present  year  continued  to  show 
a  satisfactory  growth,  Xo  extensions  had  been  made  to  their  lines 
but  the  subject  of  further  extensions,  which  must  greatly  depend  on  local 
developments  and  corresponding  street  improvements,  was  receiving 
careful  attention.  The  working  of  the  two-car  trains  had  'proved 
of  such  value  in  dealing  with  the  rush  hours'  traffic,  that  it  had  been 
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decided  further  to  aui^ment  their  number  by  the  provision  this  year 
of  eijrht  new  trains*,  and  it  was  intended  that  these  should  be 
di'livoreil  l)y  Novembtr  I.-it  The  propurtion  of  opcratinfr  expenses 
to  the  ^ToB.s  revenue  of  the  tramwiiy  branch  worked  out  at  47  per 
cent.,  which  wa8  exceedingly  favourable.  It  was  the  more  satis- 
factory ill  view  of  the  low  scale  of  fares  in  force  in  Bombay, 
averajrint;  only  I  anna,  or  Id.  per  passenRer  carried.  The  total 
receipts  from  the  electricity  supply  section  of  the  business  amounted 
to  £7i;,.5:iO,  against  i;r,{'.,920  for  the  previous  year,  white  the 
working,'  expenses  were  .t  I."*,:;!'!!,  compared  with  £m,8y7  ;  so  that 
the  increastd  revenue  of  £'J,riUS  had  been  earned  by  an  additional 
expenditure  of  £4,:tl>t;.  In  connection  with  this  expenditure  it 
must  be  borne  in  mind  that  the  transfer  of  the  load  from  the  old 
Wari  Bunder  power  station  to  the  new  Kussara  station  took  place  in 
the  second  half  of  the  year,  and  for  several  weeks  it  was  necessary 
to  keep  both  stations  connected  with  their  mains  whilst  the  relia- 
bility of  the  new  plant  was  being  proved,  and  as  could  be  under- 
stood that  added  to  the  costs.  As  soon  as  the  new  plant  at  the  new 
station  was  in  ellicient  working  order,  the  transfer  of  the  plant 
from  the  old  to  the  new  station  was  taken  in  band,  and  its  instal- 
lation had  now  been  i)ractically  completed.  During  the  year 
several  small  extensions  to  the  mains  were  carried  out  in  the 
populous  portions  of  the  city  within  the  old  town  of  Bombay. 
In  consequence  of  the  conservative  habits  of  the  bulk  of  the  people, 
it  had  taken  some  time  for  them  to  arrive  at  an  appreciation  of  the 
advantages  of  electric  supply,  and  for  some  years  their  development 
in  this  direction  moved  but  slowly,  and  their  Held  of  exploitation 
was  mainly  restricted  to  the  more  European  cntrea  of  business 
and  the  residential  districts.  It  was  satisfactory  to  be  able  to  say 
that  now  there  was  a  decided  change  in  this  respect,  and  inquiries 
and  applications  for  supplies  were  increasing  rapidly  from  traders 
and  others  in  the  heart  of  the  town.  Several  further  extensions  of 
their  mains  had  been  undertaken  in  response  to  this  ilemand  and 
the  increasing  revenue  from  these  would,  he  was  contident,  make 
itself  felt  in  the  returns  they  would  submit  next  year.  Side  by  side 
with  this  development  of  supply,  he  was  glad  to  inform  them  that 
the  working  of  their  new  power  house  had  effected  a  considerable 
reduction  in  their  generating  costs.  In  the  first  two  months  of  the 
current  year  the  cost  per  unit  delivered  showed  a  reduction  of 
22  per  cent,  on  the  costs  of  the  same  two  months  last  year,  and  as 
their  load  increased  the  fixed  costs  of  geucration  would  of  course 
show  a  progressive  decline.  In  the  year  under  review  they  secured 
5!'7  new  consumers,  representing  an  increase  of  40  per  cent,  on  the 
previous  year,  and  taking  a  supply  eiiuivalent  to  ll.7;<3  lamps  of 
S-ci",  being  an  increase  of  2ii  per  cent.  Contracts  had  recently 
been  entered  into  with  the  Bombay,  Baroda  and  Central  India  Rail- 
way Co.  and  with  the  Findley  Mills  Co.  for  a  supply  of  power. 
Daring  the  year  the  capital  expenditure  amounted  to  £80,011^.  '  Of 
this,  £S1.389  rein-esented  expenditure  in  the  electricity  supply 
branch,  chiefly  in  connection  with  the  construction  and  equipment 
of  their  new  power  station.  The  amount  of  £4,122  was  expended 
in  connection  with  the  tramways,  mainly  for  new  rolling  stock. 
The  investments  were  taken  in  the  balance-sheet  at  their  cost 
price,  viz.,  £42,480.  and  the  average  yield  obtained  exceeded  4J  per 
cent.  He  wished  to  testify  to  the  services  rendered  by  the  staff, 
especially  during  the  anxious  period  of  the  Royal  visit,  when  much 
arduous  wofk  devolved  upon  them,  both  in  connection  with  the 
illuminations  and  the  heuvy  tramway  traflic.  A  telegram  had  just 
reached  him  from  Bombay,  showing  that  in  the  first  five  months 
of  the  present  year  the  gross  earnings  showed  an  increase  of 
1312  per  cent.,  as  against  an  increase  of  8'7  per  cent,  in  the  first 
five  months  of  last  year  over  the  corresponding  period  of  the  pre- 
ceding year. 

Mr.  E.  Gaecke  seconded  the  motion,  and  the  report  was  adopted 
without  discussion. 


Direct  Inited  States  (able  Co.,  Ltd. 

The  meeting  of  this  company,  held  on  Tuesday  last  week  at  Win- 
chester House,  EC,  was  presided  over  by  Mb.  E.  M.  Underdown, 
K.C.,  who,  after  remarking  that  the  dividend  proposed  had  already 
been  paid  in  order  to  meet  the  wishes  of  the  Western  Union  Co., 
said  that  they  now  had  no  direct  concern  in  the  working  of  the 
cable — their  duty  was  simply  to  maintain  and  repair  it.  The  traffic 
was  dealt  with  by  the  Western  Union  Co ,  who  collected  all  the 
revenue  and  discharged  the  expenses.  They  received  the  rental  set 
out  in  the  lease,  and  that  for  the  nine  months  to  March  :ilst 
amounted  to  £45,42i;.  Adding  to  this,  the  interest  and  dividends 
on  the  reserve  fund  investments,  the  total  revenue  amounted  to 
£62,436.  Out  of  that  they  had  to  pay  the  cost  of  repairs  to  the 
cables,  income-tax,  and  consulting  electrician  s  fee,  amounting 
together  to  £12,lfi0.  leaving  a  balance  available  for  dividend  of 
£50,276.  The  dividend  and  bonus  at  the  rate  of  5  per  cent,  per 
annum  for  the  nine  months,  which  was  the  highest  that  under  the 
lease  they  were  permitted  to  pay  without  the  assent  of  the  Western 
Union  Co.  absorbed  £42,876,  and  the  balance  of  1:7.399  had  been 
transferred  to  the  reserve  account.  After  charging  all  the  expenses 
in  connection  with  the  negotiations  resulting  in  the  lease,' which 
were  necessarily  somewhat  high,  and  reserving  the  sum  of  £1M,S03, 
which  they  had  to  pay  the  Western  Union  Co.,  on  the 
determination  of  the  lease,  the  balance  of  the  reserve  fund 
was  well  in  excess  of  half-a-million,  the  exact  figure  being 
£509.128.  Last  December  the  main  cable  was  interrupted  in 
the  mid-Atlantic,  and  its  repair  would  naturally  involve  con- 
siderable expense.  It  was  impossible  to  undertake  the  repair  in  the 
winter,  but  at  the  latter  end  of  last  month  the  cable  ship  Faniduy 
sailed  for  the  position  for  the  purpose  of  effecting  the  repair. 
They  had  had  news  that  she  was  on  the  position,  and  there  was 
sufficient  equipment  of  cable'  on  board  to  enable  her  to  do  all  that 


was  necessary  in  the  way  of  repairs.  He  might  say  that  the 
Western  Union  Co.  had  given  very  considerable  evidence  of  their 
desire  to  carry  out  the  terms  of  the  lea.se  in  the  most  liljeral 
manner.  He  learned  that  the  traffic  receipts  had  been  well  main- 
tained, and  they  knew  that  the  Western  Union  Co.  were  quite 
satisfied  ;  in  fact,  he  saw  the  chairman  recently,  and  he  expressed 
himself  as  very  much  pleased  with  the  relations  that  existed 
between  them,  and  acknowledged  that  they  had  only  done  what 
they  ought  to  in  protecting  the  interests  of  their  shareholders. 
They  were  quite  satisfied  with  the  arrangements  that  had  been 
come  to  with  them  and  the  Anglo-American  Co.,  and  they,  on  their 
part,  were  perfectly  satisfied,  too. 

The  Hon.  T.  H.  A.  E.  Cochrane  seconded  the  motion,  and  the 
report  was  adopted. 


Eleetro-Metallurffy   in   Switzerland. —  Tlic  lepotx  df 

the  Societr  Electromctallurgique  Paul  Girod,  of  Neuchatel,  records 
net  profits  of  £l."i,(iOO  in  1911,  as  against  £2,000  in  the  previous 
year.  After  placing  £4, OHO  to  depreciation  the  balance  has  been 
carried  forward.  The  report  states  that  the  increase  in  the  net 
profits  was  partly  due  to  the  setting  in  operation  of  the  St.  Gervais 
works.  Various  technical  advances  were  made  in  important 
branches  of  manufacture,  and  an  understanding  was  proceeding  in 
regard  to  securing  stability  in  the  sale  prices  for  alloys.  The 
effect  of  the  syndicate  for  ferro-silicon  was  only  slightly  noticeable 
during  the  year,  although  the  company  has  assured  its  position  in 
the  syndicate,  and  has  utilised  a  large  amount  of  power  for  the 
production  of  ferro-silicon.  During  the  year  the  company 
made  7,0oo  tons  of  alloys,  as  compared  with  5,000  tons  in 
1910.  At  the  recent  meeting  reference  was  made  to  the 
proposed  reorganisation  of  the  undertaking,  the  rapid  develop- 
ment of  which  has  rendered  it  necessary  for  consideral)Ip 
banking  credit  to  be  obtained.  Owing  to  the  decline  in  the  prices 
of  alloys  during  the  past  two  years,  and  the  difficulties  encountered 
in  starting  the  steel  works,  the  idea  of  raising  additional  ciipital  by 
the  issue  of  new  shares  and  bonds  has  had  to  be  abandoned.  A 
Franco-Swiss  financial  group  now  proposes  to  form  a  new  company 
with  an  ordinary  share  capital  of  £480,oOO  to  take  over  the 
Nenchatel  company,  and  also  to  issue  bonds  of  £320,000.  The 
organisation  of  the  new  company  is  to  be  arranged  so  as  to  permit 
also  of  the  absorption  of  the  Compagnie  des  Forges  et  Acii'ries 
Electriques  Paul  (;irod,  in  which  the  Swiss  company  is  largely 
interested.  The  holders  of  ordinary  shares  in  the  Soci<5te  Electro- 
metallurgique  will  only  receive  £10  shares  in  the  new  company  for 
their  present  £20  share. 


STOCKS    AND    SHARES. 


Taeeday  Evening. 

Ik  spite  of  the  fact  of  its  being  July,  some  of  the  markets  con- 
cerned with  Electrical  stocks  and  shares  are  still  active  enough. 
more  particularly  those  connected  with  what  we  call,  for  want  of 
a  better  name,  the  Latin-Canadian  group.  Here  there  is  still  very 
considerable  activity— a  little  patchy,  perhaps,  but,  on  the  whole,  a 
good  deal  more  than  might  be  expected  from  the  season  of  th^year 
and  the  apathy  of  the  investor  so  far  as  other  markets  are 
concerned.: 

Home  Railways,  after  being  flat,  have  experienced  a  mild 
recovery.  It  would  almost  seem  that  there  is  some  mjsterious 
character  taking  the  heart  out  of  holders,  for  it  is  difficult  to  lay 
the  whole  blame  of  the  selling  to  the  door  of  the  labour  troubles 
that  stUl  bother  the  body  industrial.  Indeed,  the  stocks  of  the 
great  trade  lines  of  the  country  are  amongst  those  which  hold  their 
prices  with  a  fair  amount  of  tenacity,  the  depression  being  most 
noticeable  amongst  speculative  issues,  such  as  Brighton  Deferred 
and  some  of  the  Underground  stocks.  District  have  gone  back  2i, 
Metropolitans  3}.  Central  London  Deferred  shed  3,  but  rallied  5, 
and  the  Preferred  stock  has  gone  back  a  point.  The  Ordinary  is 
2  higher.  City  and  South  London  slumped  to  35,  but  recovered 
more  than  its  loss,  being  i  up  on  the  week.  Great  Northern  and 
City  Preferred  are  unchanged,  notwithstanding  the  advertisement 
which  the  Company  received  the  other  day  when  traffic  was 
practically  suspended  for  a  couple  of  hours  owing  to  a  slight 
accident. 

Underground  Electric  issues  have  hardened,  and  the  income  t)onds 
rose  a  point  after  their  fall.  Much  discussion  continues  to  rage 
around  the  position  of  the  various  securities  connected  in  one  way 
or  another  with  the  London  General  Omnibus  Co.,  and  speculation 
goes  on  merrily  enough  in  the  Underground  Electric  Is.  shares, 
which  have  been  fluctuating  between  13s.  9d.  and  15s.  9d..  being 
now,  this  Tuesday  evening,  about  midway  between  these  two  figures. 
British  Electric  Traction  7  per  cent.  Preference  has  given  way,  and 
London  United  Preference  at  hi  are  I  lower,  the  Debenture  stock 
at  75i  being  e-r  2  per  cent,  dividend.  A  large  number  of  other 
stocks  are  also  quot< d  e.v  dividend  in  onr  lists  this  week. 

The  Electric  Supply  market  is  very  firm,  without  fresh  busmess 
developing  to  any  material  extent.  Charing  Cress  came  into  some 
demand  at  ill.  Bournemouth  and  Poole  Ordinary  are  only  buyers, 
and  on  the  basis  of  10  J.  In  connection  with  this,  attention  may 
again  be  drawn  to  the  misleading  character  sometimes  assumed  by 
Stock  Exchange  quotations  in  the  Official  List.  It  is  a  thousand 
pities  that  the  Committee  do  not  see  their  way  to  fix  some  sign  by 
which  it  would  be  seen  at  once  from  a  price  that  there  were  only 
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buyers  or  only  sellers  in  the  market  for  the  time  being.  It  is  a  reform 
that  could  be  easily  carried  out,  and  one  which  would  prove  of 
great  value,  both  to  brokers  and  to  their  clients.  City  Lights  have 
not  recovered  from  their  recent  dulness,  the  Ordinary  being  quoted 
at  IS  middle  and  the  Preference  at  16.  Hove  shares  are  li's.  up 
at  Ti. 

In  the  Latin-Canadian  group,  as  already  mentioned,  business  is 
animated  enough.  Speculation  centres  principally  around  Mexico 
Trams,  Eio  Trams,  Mexican  Light  and  Power  and  one  or  two 
others  ;  but  in  all  the  issues  there  is  a  steady  volume  of  trade  going 
on.  Rio  Trams  touched  100,  dropped  to  151,  and  then  rallied  to 
1.56  after  the  annouDccment  of  the  proposed  amalgamation  between 
this  undertaking,  the  Sao  Paulo  Tramways,  and  Sao  Paulo  Electric 
Company.  A  new  holding  concern,  called  the  Brazilian  Traction, 
Light  and  Power  Company,  Ltd  ,  has  been  incorporated  to  do  the 
deal,  and  at  first  the  Stock  Exchange  was  inclined  to  regard  the 
transaction  as  distinctly  favourable.  Then  people  began  to  'ask 
what  the  Sao  Paulo  Electric  Company  was,  and  inquired  about  the 
market  in  its  shares.  When  it  became  evident  that  little  informa- 
tion was  availaVile,  and  that  there  was  no  market  whatever,  the 
sceptical  began  to  ask  whether  the  proposed  amalgamation  was  a 
quiet  way  for  marketing  the  shares  of  the  Sao  Paulo  Electric  Com- 
pany;  and  on  the  consideration  that,  after  all,  the  Rio  Tramways 
might  not  benefit  greatly  by  the  deal,  the  price  dropped,  to  go 
ahead  later.  Sao  Paulo  shares  from  2.-j2i  have  fallen  back  to  240J. 
Mexico  Trams  are  2  points  lower  on  the  week,  the  shares  being 
affected  by  the  movements  of  the  Tramway  group ;  but  Mexican 
Light  and  Power,  after  sprinting  to  102,  eased  off  to  97!,  still  show- 
ing a  rise  of  a  point.  The  Preference,  on  the  other  hand,  from 
112J  have  gone  back  to  IIOJ.  Montereys  are  steady,  without 
change.  Montreals  have  risen  6  points,  and  Shawinigan  Water 
remains  at  144.  Lively  dealings  in  Mexican  Northern  Power 
bonds  put  up  the  price  to  77  at  one  time,  and  at  the  moment  it  is 
74,  f.r  the  dividend  of  2^  per  cent,  deducted  last  Monday,  while 
the  shares  have  reacted  to  29. 

Kalgoorlie  Electric  Trams  ''  A  "  Debenture  is  down  H,  and  the 
6  per  cent.  "  B  "  Debenture  8J  on  the  report.  The  directors  state 
that  owing  to  a  decline  in  the  company's  earnings,  they  have  no 
option  but  to  pay  interest  on  the  "  B  "  Debenture  stock  at  the  rate 
of  3  per  cent,  only,  instead  of  the  full  6  per  cent. 

The  feature  in  the  Telegraph  market  has  been  a  big  rise  in 
National  Telephone  Deferred  stock,  the  price  at  one  time  jumping 
10  points  to  15S,  and  reacting  but  slightly  from  this.  The  Third 
Preference  have  also  come  into  prominence  again,  and  smaller 
speculators  are  buying  these,  because  it  is  argued  in  some  quarters 
that  holders  of  the  Third  Preference  will  do  better,  at  the  present 
price,  out  of  the  result  of  the  arbitration  than  proprietors  of  the 
Deferred  stock.  What  there  has  been  up  to  the  present  in  the 
arbitration  proceedings  to  cause  the  prices  to  fluctuate  so  substan- 
tially, it  is  a  little  difficult  to  see  :  but  a  small  clique  of  sjieculators 
is  at  work,  and  one  of  their  aims  apparently  is  to  make  the  market 
look  as  volatUe  as  possible. 

Marconis,  after  being  comparatively  steady  during  the  last  week 
or  two,  have  braced  up  again,  and  show  advances.  The  old  shares 
hardened  to  65,  while  Americans  rose  to  l{g,  Canadians  to  25s.  6d.. 
with  Spanish  rather  a  dull  market  at  25s.  The  American  pnd 
Eastern  groups  are  firm,  without  showing  any  particular  charac- 
teristics. A  good  many  issues  are  r.r  dividend,  the  deductions  in 
several  cases  being  already  partially  recovered. 

The  mention  of  < .(-dividend  markings  serves  as  a  reminder  of 
the  remarkably  high  yields  obtainable  from  certain  stocks  and 
shares  in  the  list  of  electric  manufacturing  companies.  Reference 
to  the  price-lists  overleaf  shows  that  Aron  Ordinary  are  paying  at 
the  rate  of  8  per  cent,  on  the  money,  while  on  Brush  Second 
Debenture  1 1  i  per  cent,  can  be  obtaineid,  on  Crompton  Debenture 
7i  per  cent.,  and  so  on.  It  is  a  truism,  of  course,  that  the  higher 
the  yield,  the  greater  the  risk.  General  Electric  Preference  have 
again  risen  10s.  on  the  top  of  their  17e.  6d.  advance  of  last  week, 
the  price  having  hardened  to  nearly  II.  The  Rubber  market,  after 
being  upset  last  week  by  the  advent  of  the  Synthetic  Products  Co., 
Ltd.,  took  a  sharp  turn  for  the  better  when  the  actual  prospectus 
was  out.  It  does  not  require  a  very  careful  examination  of  this 
document  to  see  that,  commercially  speaking,  the  latest  synthetic 
production  is  not  in  the  least  liiely  to  compete  with  the  raw 
material,  for  at  all  events,  several  years  to  come. 


MAKKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  July  3rd. 


Chili  Telephone  Co..  Ltd.— The  directors'  report  to 
March  31st,  1912,  states  that  the  aggregate  number  of  subscribers 
at  all  centres  at  the  end  of  the  year  was  11,647,  a  gain  of  1.728  for 
the  year.  The  gross  revenue  in  Chile  from  all  sources  in  1911-12 
was  §2,307,818,  an  increase  of  5266,620.  The  expenditure  in  Chile 
was  $1,136,970,  an  inoreafe  of  $160,400.  The  net  income  in  Chile 
from  all  sources  was  §1,170,847,  an  increase  of  Sl06,220.  The 
average  rate  of  exchange  for  the  year  was  10'49d.,  as  compared 
with  10'90d.  in  the  previous  year,  giving  a  decrease  for  the  year  of 
0'41d.  Converted  into  sterling  at  these  rates,  the  income  figures 
just  given  are  £51,210.  showing  an  increase  of  £2,853.  The  liquid 
assets  and  liabilities  in  Chile  on  March  3l8t,  1912,  were  valued  at 
lOid.,  the  current  rate  of  exchange  on  that  day,  the  same  rate  at 
which  they  were  valued  on  the  corresponding  date  of  the  previous 
year.  The  balance  to  the  credit  of  the  revenue  account,  including 
£3,225  brought  from  the  previous  year,  is  £52,185,  of  which 
£23,942  has  been  carried  to  reserve.  An  interim  dividend  of  3s. 
per  share,  less  income-tax,  was  paid  on  January  16th  last,  and  the 
directors  now  recommend  a  final  dividend  of  58.  per  share,  less 
income-tax,  leaving  a  balance  of  £3,382  to  be  carried  forward. 


CHEMICALS.  &0. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

«  Acid,  Hydrochlorio 

per  cwt. 

5/- 

a     „     Nitric 

22/- 
2td. 

a     „     Oxalic            

per  lb. 

a     „      Sulphuric 

per  cwt. 

5/6 

a  Ammoniac  Sal        

„ 

42/- 

a  Ammonia,  Muriate  (large  crystal 

per  ton 

£29  10 

a  Bleaching  powder 

„ 

£510 

a  Bisulphide  of  Carbon 

£18 

a  Boras 

£16  10 
£24  15 

a  Copper  Sulphate 

a  Lead,  Nitrate 

£26  10 

a      ,,      White  Sugar 

£25  10 

q       ,,      Peroxide 

,^ 

£.S2 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

S*d. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        „       Chlorate 

per  lb. 

nt 

a        ..       Perchlorate 

^^ 

a  Potassium.  Cyanide  (98/100  %) . . 

71d. 

(for  mining  purposes  only) 

a  Shellac         

per  cwt. 

70/- 

6/-  dec. 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur;  Sublimed  Flowers      . . 

£6  10 

'.'.* 

a        „         Recovered 

£5  10 

a        „        Lump 

„ 

£5  6 

a  Soda,  Caustic  (white  70/72  %)    . . 

£10  5 

a      „     Chlorate        

per'lb. 

3id. 

a      ,.     Crystals         

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

per  lb 

8d. 

rviETALS.  &.C. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£75 

£5  inc. 

b           „           Wire,  in  ton  lots    . . 

£102 

b           ,.           Sheet,  in  ton  lots    . . 

£120 

p  Babbitt's  metal  ingots     . . 

£38  to  £145 

c  Brass  (rolled  metal  2*  to  12'  basis) 

per  lb. 

9Jd. 

Id."  inc. 

c      „     Tube  (brazed) 

^^ 

Hid. 

Jd.  inc. 

c      „         ..      (solid  drawn) 

lOd. 

id.  inc. 

c     „     Wire,  basis 

9Jd. 

c  Copper  Tubes  (brazed)     , . 

1/Oid. 

id.  inc. 

c        ,,           „      (solid  drawn) 

„ 

Is.- 

Jd.  inc. 

g       „       Bars  (best  selected) 

per  ton 

£94 

£2  dec. 

g       „      Sheet          

£84 

£2  dec. 

g       „      Rod  . .        .... 

£94 

£9  dec. 

d       „      (Electrolytic)  Bars 

£81  lOs. 

lOs.  inc. 

d       „                 „           Sheets     .. 

£99  10 

d       „                 „           Rods 

£f8 

IDs.' inc. 

d       „                 „           H.C.  Wire 

per  lb. 

101  d. 

/  Ebonite  Rod            

J, 

6/d 

/       „         Sheet         

^^ 

4/9 

n  German  Silver  Wire 

1/7 

ft  Gutta-percha,  fine 

^^ 

A  India-rubber,  Para  fine   . . 

4'/9 

IJdlinc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

64/1 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

£14 

g  Lead,  English  Pig 

£18  Ids.  to  £19 

5s.  inc. 

ra  Manganin  Wire  No.  28  .. 

per  lb. 

6/6 

g  Mercury         

per  bot. 

£8 

5/-'dec. 

e  Mica  (in  original  case^  small  . . 

per  lb. 

6d.  to  3s. 

e      „               „           „      medium 

S/6  to  6/- 

e      ..                 ,.            ,.       large    . . 

„ 

7/6  to  u;- 

p  Phosphor  Bronze,  plain  castings 
p         „            „    rolled  bars  &  rods 

„ 

lld. 

„ 

1/04 

p         „           „  rolled  strip  &  sheet 

lA 

o  Platintim       

per  oz. 

186/- 

d  Silicium  Bronze  Wire 

per  lb. 

lld. 

id.'inc. 

r  Steel  Magnet,  in  bars 

per  ton 

£66 

«  Tin,  Block  (English) 

^ 

£208  to  £209 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/5 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £150 

k  Zinc,  Bh't  (Vieille  Montagne  bnd.) 

" 

£29  16 

QaotationB  supplied  b;— 

a  a.  Boor  &  Co. 

/  Boiling  &  Lowe. 

b  The  British  Alnminlum  Co.,  Ltd 

k  Morris  Ashby,  Ltd. 

c  Thos.  Bolton  &  Sons.  Ltd, 

/  Richard  Johntcn  &  Nei 

hen,  Lta, 

d  Frederick  Smith  &  Co. 

mW. 

r.  Glover  &  Co..  L 

d. 

e  F.  Wiggins  &  Sons. 

n  P.  Ormiston  &  Bona 

/  India-Rubber,  Qntta-Percba    and        o  John 

son,  Mattbe;  i  C^ 

..Ltd. 

Telegraph  Works  Co.,  Ltd, 

p 

t  James  &  Bhakspeare, 

rW,  F 

,  Dennis  &  Co, 

b  Edward  Till  &  Co. 

Monterey    Railway.    lig:ht    and    Power  Co. — The 

annual  report  of  this  company  for  the  year  ended  December  Slst, 
1911.  states  that  the  effect  of  the  disturbances  in  Mexico  during  the 
year  1911  has  not  been  so  great  in  Monterey  and  its  immediate 
neighbourhood  as  it  has  been  in  other  parts.  On  the  other  hand, 
the  general  situation  in  the  Republic  has  tended  to  restrict  busi- 
ness development  and  travel  in  Monterey  and  in  the  State  of  Xuevo 
Leon,  as  well  as  in  the  other  States  of  Mexico.  Notwithstanding 
this  (says  the  Times  abstract  of  the  report)  the  total  net  earnings 
have  increased,  although  the  earnings  from  the  railway  service  have 
shown  a  slight  decrease  over  the  corresponding  earnings  of  the 
previous  year.  The  gross  income  was  §506,984,  less  detienture 
interest.  $289,997  ;  dividend  on  preference  stock.  S2o,00iJ ;  surplus, 
8191,987.  The  profit  and  loss  account  shows  a  total  surplus  of 
§573,162  gold.  The  directors  have  considered  it  advisable  to  begin 
the  creation  of  a  reserve  fund,  and  have,  therefore,  passed  to  the 
credit  of  reserve  from  the  surplus  the  sum  of  9150,000. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTBICITT   SUPPLY   AND  POWER  COMPANIES. 


BoDrnemouth  &  Poole,  Ordi    .. 

Do.    4J%Pre( 

Do.     Bocond  6  %  Fret. 

Do.    44  %  Deb.  Stock  . . 
Brompton  A  Kensington,  Ord... 

Do.    7%  Cum.  Piol 

Central  Electria  Supply,  4  %) 

Guar.  Dob.  I 

Charing  Crocs,  West  End  &  City 

Do.    4J  <»(,  Cum.  Pref 

Do.     *'  City     llndertaking  "  I 
4;^  %  Cum.  Pief. ) 

Do.         Do.   I  %Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Prel 

Do.    e  %  Deb 

Do.    ii  %  Second  Deb. 
County  of  London,  Ord 

Do.    6  %  Pref 

Do.    4t  %  Dob 

Do,    4{  %  Second  Deb, 
Edmundson'B,  Ord. 

Do.    6%  Cum.  Pref 

Do.    4i  %  First  Mori.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Prel 

Do.    4i  %  First  Deb 

Hove 


!i      !!» 


Nil  I  Nil 


Closing 
Quotations 
July  2nd. 


9J-  IC^ 
9  —  10 
10^  11 

98  —100  xd 

^11 
97  —100 

8i—    4txd 

94  —  9B 

*i—  H 

97  —100  xd 
17  —  19 
15  —  17 
117  — ISl  Id 

99  — lOa  xd 

lOJ-  I'a 

114—  12 
lOfi  —108  xd 
100  -108 

68  —  89 

94-97 
7i-    7S 


{  S  14  3 

I  4  15  3 

4  13  9 

s  16  a 


Kensington  i  Knlgbtsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.  .. 
London  Eleotrio,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan         ' 

Do.    4«%Cnm.  Pref 

Do.    4)  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland   Electric  Corporation  \ 

44  %  First  Mort.  Deb.  (  : 

NewoastleonTyne  6  %  Pref.,  I  I 

Non-Cum.  (  , 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.)  f 

Netting    Hill,   6  %  Non-Cum.  I  1 

Pref.  I ; 

Oxford  ( 

8t.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Prof 

Do.    34  %  Deb 

SmithBeld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,Ord 

Do.    6%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44  %  Com.  Pref. .. 


Dividends 

for 

1910. 

1911. 

9 

9 

4 

4 

J* 

^ 

R 

R 

4 

4 

6 

4 

i 

ft 

4 

8 

4 

44 

6 

6 

B 

5 

6 

7i 

1i 

10 

1(1 

7 

7 

^ 

f 

6 

6 

n 

6 

7 

7 

44 

4^ 

fi 

K 

2 

44 

4Jt 

10 

10 

H 

H 

Closing 
Quota  tlong 
July  2nd. 


90  —  98 

84—    4 

41-  48  xd 
99  -109  xd 
86  —  87 


44-    5 

100  —103 


9- 


6?- 

7j| 

82- 

Bo  xd 

18- 

11 

'H- 

m 

98  -  01  xd 

H-z 

100 

£ 

8» 
884 

«i- 

8? 

6- 

51  xd 

Blae 

+  or 
FaU 


COLONUL   AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Eleo.  Lt.  and  P.  ot  Cochabamba,  I 

6  %  Bonds ! 

Eleo.  Supply  Victoria,  6  %  1st  1 

Mort.  Deb.  I 

Elec.  Dev.  Ontario,  6   %    1st  I 

Mort.  Bonds  [ 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    tj  %  Prel 

KEuninistiquiaPower,6%  G.  Be. 

Madras,  Ord 

Melbourne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    e  %  1st  Mort.  Gold  Bds, 


6 

s 

R 

S 

«4 

^ 

E 

6 

B 

100 

5 

fi 

$100 

7 

7*  , 

«100 

7 

7 

1 

H 

«t 

too 

B 

100 

6 

6 

100 

6 

6 

»600 

5 

6 

10/. 

Nil 

1 

K 

t600 

6 

B 

100 

B 

f> 

»i6o 

4 

$100 

7 

b 

^ 

5  — 

15  —  97xd 
7*  ,  112  -116id 
120  —124 

94  —  97 
914-  934 


914-  964 

loflioii. 


109  —112 
984-1004 


B    3    3 

6  11    6 

4  16    3 

6    3    11 

fi  0  8  ; 

6  13    0     1 

8    4    0    1 

ESI 

6    8    4 

6  19    1    : 

6    3    8 

Nil 

8    6    0 

4  14    4 

-i 

4  is   3 

6  10    0 

+  1 

4    0  10 

-2 

6    5    0 

4  19    6 

Monterey  BI7.  Light  &  Power,  1 

6  %  1st  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  Ist  Mort.  Bonds  ) 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    6  %  Deb.  Stock    . . 

Boy.  Eleo.  Co.,  Montreal,  44  %  ) 

iBt  Mort.  Deb.  ( 

Bhawinigan  Water,  Capital 

Do.    6%  Con.  Isi  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ) 
1st  Mort.  Deb. ; 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
Ist  Mort.  6  %  Gold  I 


$100 
$500 
Stock 


$100 

$500 
Stock 


s 

5 

T 

8 

B 

S 

0 
6 
6 

10 
6 
6 

44 

44 

4 

6t 

Jl  II 


NU  Hid. 


894—914 
217  —922 
39  —  42 

240  —250 
109  —114 
101  — lOSxd 
99  —101 
142  —146 
109  —111  xd 
104  —106 
984—1004 
90  —  92  xd 

1064—1074 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph          . . 

Do.    6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese   Tel.,  6  %  1 
Mort.  Deb.  / 

Chili  Telephone 

Commercial  Cable,Btlg.4%Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.  Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


10    1  NU      » 


Stock 
$100 
SIOOO 
Stock  : 


S|  8 
6  6 
80/-  I  80/- 


7J—    72 
96  —  98  X 
147*— 1494  X 
94  ■—  96  X 
65-67 
110  —111 
26i—  2o| 
1024-1044 
75-    8 
82  —  84  xd 
94—  104 

164-  174 

SJ-    3J 

7—74 

7i-  n 

44  '    98  — lOOxd 

130  —133 

764—  '8^ 

99  —101 

12|—  13i 


I0|-  11}  xd 
12|-  ISixd 

275-  284 
56  —  58 


+  4 


6  16  6 

4  16  2 

4  10  4 

4  15  3 

6  14  3 

6  14  3 


Monte  Video  Telephone,  Ord, . . 

Do.    6%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  44% Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Guar.  Debs.  / 

Renter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  i 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to  1,6001 

guar,  by  Braz.  Bub.  Tel.  I 

West  India  and  Panama  Teleg, 

Do.    6  %  Cum.  let  Pref. 

Do.    6  %  Cum.  2nd  Pref.       . . 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb.  ■ 

Western  Union  44  %  Fdg.  Bonds 


Cert. 

Stock 


t1 
101  —104 
151  —153 

99i-100i 

i|-   li 

88  —  90  xd 


99  —101  xd 

5J—    64  xd, 
li"a-    lA 
96  —  99  xd 

2|-     2S 
10+—  101 

9|—  lOi 
1004—102?  xc 
13  —  13s  xd 
96  —  f  8  xd 


'  Unless  otherwise  stated,  all  shares  are  folly  paid. 


f  interim  dividend. 


Cox&tftx&ued    o>a    x&eaK^    xacatfo 
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SHARE    LIST    OF    ELECTRICAL    COMTAlHIIiS.-QCo'niinued.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME, 


Stock 
Share. 


Bath  Tntms,  Prel.  Ord 

Do.    6%Pref 

Do.    4J  %  Deb 

Bi  it.  Elec.  Trac,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr't. 

Do.  7%Non.Cura,  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4i  %  2na  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  4  South  London,  Ord. 

Do.    6  %  Pref.,  1891    . . 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4  %  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Dividend! 


Closing 
Quotations 
July  2nd. 


.1^ 
5*- 


104  —106 

104  -106 

108  —105 

99  —101 

lOJ-  llj 

l|-    U 

i-     f 

71  —  76 

ii-    2| 

73  —  78  xd 
81  —  83xd 
95  —  97  xd 

5J—     fiS 

74  —  77  xd 


3  16  0 

4  14  3 

2  11  3 

3  18  6 

4  6  6 
4  U  0 
4  15  3 
4  14  4 

4  16  3 

3  19  3 

5  2  2 
Nil 

8    0  0 

6  18  6 

4  II  0 


NAME, 


Metropolitan  BoUmy  Oonsol. . . 

Do.    Surplus  LandB    . . 

Do,    8J%Deb 

Do.    BJ  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4J%  First  Pref 

Do.    BJ  %  Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4J%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%Pret 

Do.    4i  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Elec.    Railways 

Do.    4J  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6  %  Pref 

Do.    4i%Deb 


Closing 
Quotations 
July  •2Dd. 


39  —  39i 
142  — 144xd 
94  —  96xd 
9d  —101 


96  — 

93  xd 

m- 

100 

^ 

90 

,0^= 

75^xd 

9^*1 

49 
ICOxd 

HH  - 

90 

1- 
2?- 
78  - 

Sixd 
82  xd 

-3i 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anelo-Arg.  Trams,  Ist  Pref.     ., 

Do.    and  Pref 

Do.    4%  Deb 

Do.    4J%Deb 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb. 
bombay  Elec.  8.  &  Trams,  Pref. 

Do.    4i  %  Deb 

Do.    B  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    4J%Deb 

B.  Columbia  Elec.  RIy.,  Def,    . . 

Do,    Pref.  Ord 

Do.    5%  Pref 

Do.    4*  %  1st  Mort.  Deb.      . . 

Do,    4i  %  Vancouver  Deb.    . . 

Do.    41%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  4  Lt.,  5%  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  . . 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 

6 

S 

6 

6 

100 

4 

4 

100 

** 

Hi 

100 

5 

100 

6 

B 

10 

6 

K 

100 

*Ji 

ill 

100 

6 

6 

6 

H 

K 

6 

6 

E 

100 

M 

ill 

100 

H 

Ht 

100 

6 

6 

100 

B 

6 

40 

4 

4^ 

100 

4 

41 

100 

4 

41 

6 

6 

7 

6 

6 

R 

100 

1 

Nit 

% 

6 

5 

6 

100 

B 

B 

100 

B 

B 

$1000 

1 

6 

Nil 

6 

100 

B 

6 

100 

5 

6< 

6,»n-  5i^ 

5    12 

m-  6A 

6    6    0 

94J-  96 

4    3    4 

69^-1014 

4    8    8 

101  -103 

4  16    2 

102  —104    xd 

4  14    4 

m-  Hi 

5    3    3 

96  —  g-   xd 

4  11  10 

96*-  "Wxd 

5     16 

7  -    7« 

5    6    8 

4J-    6J 

4  15     B 

99  —102   xd 

4    8    3 

135  -140 

5  14    4 

118  —123 

4  17    7 

107  —110 

4  11    0 

99J-102J 

4    7  10 

103  -105 

4    5    9 

102i-1044    . 

4    6    2 

6i-    68 

5    5    8 

iH—  B,\  xd 

.. 

4  1-9 

99  —102  xd 

4    8    3 

8-      J 

^iS^d 

4  10    6 

4  IS    0 

94  -  98 

5    2    0 

100  —103 

4  17    2 

A-     A 

NU 

89  —  90 

-^ 

6  11    1 

47  —  5-2 

-H 

La  Plata  Elec.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Blys.  4  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    B%  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

6  %  Ist.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

4J  %  Ist  Deb 

Rio  de  Janeiro  Trams 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Bao  Panlo  Tram,  Lt.  and  P.     . . 

5  %  Ist  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  let  Deb 

Winnipeg  Eleo.  Rly.,  4)  %  Deb. 


1 
I 

fi 

1 
fi" 

I 

6* 

6 

I 

« 

100 

B 

B 

100 

B 

B 

100 

B 

B 

tiooo 

B 

6 

$100 

7 

7 

B 

B 

IM 

K 

6 

6 

10 

10 

6 

« 

6 

100 

1 

5 
2* 

6 

100 

5 

6 

6 

B 

6 

100 

t 

ih 

«iao 

5t 

B 

6 

100 

B 

B 

8100 

10 

10+ 

$600 

B 

5 

100 

B 

B 

100 

n 

B 

6 

fi 

7 

6 

K 

6 

100 

B 

B 

100 

44 

a 

i—     1 

n-  1 

1-  li 

Jf-  lA  xd 

914-  964  sd 

100  -102    xd 

894—  92*  xd 

103  —105 

1284-130* 

— 2 

98*- 1(04 

102  -104' xd 

68-    7i 

6—54 

100  -102 

U-    l.^» 

99  —102   xd 

51—    53  xd 

97  —  f9   xd 

162  —164 

-«4 

I03|— 104|  xd 

99  —100 

288  —243 

—12 

105  —107 

824-  86* 

+2* 

97  —  99 

^l 

68—    55  xd 

4|-    6gxd 

100  —103 

104*— IO64 

MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Bsbcook  &  Wilcox 

Do.    Pref.  

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.     Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     . . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Fref 

Do.    Leb 

Castner-Eellner 

Do.    Deb 

Crompton  4  Co 

Do,    Deb 


1 

Nil 

6 

1 

9 

6 

I 

26 

28 

I 

B 

6 

6 

10 

10 

5 

K 

6 

100 
100 

^ 

t 

8 

Nil 

100 

4 

4 

100 

1 

6 

Nil 

6  . 

1 

Nil 

a 

Nil 

100 

5 

5 

100 

100 

t 

^ 

6 

16 

Id* 

5 

5 

5 

100 

44 

*4 

1 

174 

20 

100 
8 

Nft 

N^ 

100 

6 

6 

1-      Sxd 

8    0    0 

•A-    «xd 

7    7    8 
4  "6    0 

7S-    8^ 

6    13 

4    9    0 

101  —109    xd 

+2J 

4    7    6 

96  —  98 

4  11  10 

i't —         T^ 

Nil 

58  -  61   xd 

X 

6  11    2 

102  —105 

6  14    3 

2/-  -3/. 

Nil 

4/6  — 6/- 

Nil 

0-      } 

Nil 

76-80    xd 

6    5    0 

62  —  67 

7  17  10 

85  —  40    xd 

11    5    0 

104-  llj 

—  1 

6  13    4 

4J-    tjxd 

4  17    7 

98  —100    xd 

4  10    0 

3S—     8] 

+   I'n 

6    6    8 

104  —108 

+  1J 

4  10    7 

4-     S 

Nil 

66  —  a;  xd 

7  11    6 

Dick,  Eerr 

Do.    Pref. 

Do.    Deb 

Edison  4  Swan,  A,  X3  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    5  %  Second  Deb. 
Electric  Construotion     . . 

Do.    Pref. 
Greenwood  4  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  4  T.     . . 

Do.    Pref. 
Telegraph  Construction. . 

Do.    Deb 

Willans  4  Robinson 

Do.    Pref 

Do.    Deb 


1 

B 

1 

K 

fi 

100 
6 

n1 

44 

5 

Nil 

100 

4 

4 

100 

fi 

6 

9 

Nil 

241 

2 

7 

7 

10 

7 

7 

100 

% 

B 

10 

6 

100 

4r 

4 

5 

16a 

lot 

6 
100 

n 

4I 

10 

10 

10 

fi 

B 

12 

20 

lot 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

m-   S4 

1  -  14 

96  —  98  xd 

1P=21^ 

66  —  70  xd 

75  —  78 

i-    1 

"*■ 

Ij—    2 

74-    8 

92  —  94 

10  —  11    xd 

+  4 

86  —  90 

uj-  124 

4iS-    BA 

10 1  —103 

74-    84 

9*-  104  xfl 

324—  344 

93  —100   xd 

J-     i 

58  —  60 

UnlesB  otherwise  stated,  *1I  Bhsres  are  tally  paid,    t  Interim  dividend. 


Bank  rate  of  Discount  3  oer  cent.,  May  9th,  1912. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    MAY,    1912. 


'I'lri':  May  returns  of  electrical  bUHinCKS  show  a,  Hatisfactory  increase 
alike  in  exports,  imports  and  re-exportc,  as  compared  with  the  pre- 
cciiinir  month's  tipures. 

Thus  th«  exports  reached  f  128,t'if(5  in  value,  as  atrainst  £40:!,.t2S 
in  April,  the  former  fiRure,  it  is  true,  including  a  bulky  telegraphic 
ex|x)rt.  The  imports  reached  a  total  of  £L'0(),:!iil,  as  apainst 
£l|iK,():i.s  in  the  precedinK  month,  while  the  re-exportn  at  £30.M0t> 
were  more  than  £2,30ii  in  advance  of  those  for  April. 

The  above  export  total  compares  with  a  monthly  averape  of 
£HH4,(10(1,  approximately,  during  I'JI  1  ;  similarly  the  imports  total 
compares  with  a  I'.ni  monthly  average  of  £L'Otl,000  o])|'r  jximately. 


Machinery  exports  during  the  month  showed  a  considerable  decline, 
as  compared  with  April,  this  being  true  in  a  lesser  degree  as 
regards  cable  exports.  Some  improvement  was,  however,  shown  in 
most  of  the  other  sections  of  the  exports. 

On  the  other  hand,  machinery  imports  rose  during  the  month  to 
over  £100,0110  in  value,  and  telegraphic  imports  were  doubled, 
while  the  cable  imports  fell  away  by  half. 

The  premier  position  amongst  this  country's  customers  for  the 
month  fell  to  Canada,  due  to  a  large  telegraphic  purchase,  while 
Japan's  high  total  was  due  to  activity  in  telephonic  matters,  as 
was  the  case  in  April. 


Iteg'istered  Exports  of  Itritisli  nnd  IriKli  EleHrical  Goods  from  the  I'nilod  Kingdom. 


Destinntion  of  exports  and  country  oonifgning     i   "« "^  c 
imports.  -'^  "I 


eS 


,&   =  & 


IB 
*2 

.S3 


tSi 


KuEsia,  Sweden,  Norway  and  Denmark 

Germany  ...         

Netherlands,  Java  and  Dutch  Indies 
Belgium 

France  

Portugal  

Spain  and  Canary  Isles 

Switzerland,  Italy  and  Austria-Hungary   ... 

Greece,  Roumania  and  Turkey 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ... 

British  West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America 

Peru  and  Uruguay      

Chile     

Brazil 

Argentina        

Colombia,  Ven<  zuela  and  Bolivia     ... 

Egypt  and  Persia        ...         ...         

British  West  Africa  and  St.  Helena... 
Rhodesia,  O.R.C.  and  Transvaal 

Cape  of  Good  Hope 

Natal     

Zanzibar,  Brit.  E.  Africa,  Liberia,  Mauritius 

and  Aden  ... 
Azores,  Madeira  and  I'ortugui.'C  Africa 
French  African  Colonies  and  Madagascar  ... 

China  and  Siam  

Japan  and  Korea        

India     

Ceylon  

Straits  Settlements  and  Fed.  Malay  States 
Hong  Kong      ...         

West  Australia  

South  Australia  ...         

Victoria  

New  South  Wales       

Queensland       

Tasmania 

New  Zealand  and  Fiji  Islands 


Total,  £ 


1.446 

1,88H 

5li2 

32!l 

1,204 

243 

488 

391 

33 

49 

369 

1,349 

220 

79 

98 

383 

774 

1,847 

8 

900 
91 

1J,2S 
875 

1!I3 
137 


1,B56 

2.060 

118 

39S 

311 

1,1.51 

263 

101 

1,572 

2,562 

676 

83 

1,175 


.S0,084 


£ 
2,862 
1,968 
1,175 
1,868 

73 

12 
778 

33 
262 

16 


4,231 
227 

46 

101 

1,317 

8,038 

33 

473 

206 

1,158 

5.164 

4,677 

142 

467 


1,384 
22,689 
7,426 

270 
1,619 

145 

766 
1,419 

4,825 

8,710 

236 

2,722 


87,286 


158 

19 

467 

179 

1,225 


89 
140 
49 

63 

1,020 

340 

32 

217 

679 

1,079 

4 

89 

18 

618 

306 

1,319 

61 
49 


875 
373 
6.625 
232 
131 
201 

127 

63 

1,681 

378 

63 

8 

736 

19,531 


81 
16 

in 

f8 
79 
12 

64 

445 

2,193 

31 

20 
109 
622 
867 
223 

142 
23 

4,288 
938 
606 

728 
103 
11 

1,893 

68 

2,089 

114 

97 

411 

356 

1,831 
1,333 

242 
30 

922 


20,966 


76 
746 

29 
137 

C9 


516 
22 


60 
175 


30 
418 


8,619 
1,003 
271 
2,631 
9,494 

21 

7,897 

2219 

251 

65 


889 
13,274 
335 
202 
517 
1,691 
532  3,184 
575  5,634  1,427 
266 


3,667 
99 
43 

48 


672 

31 

231 

340 

1,227 

8 

60 

1,053 

17 


S,020 


146 

911 
190 
92 


194 

2,934 

2,083 

52 

892 


42 
336 

67 
207 
147 


504 

195 

3,332 

2,740 

2,348 

462 
319 
29 

605 
7,765 
8,628 
1,261 
986 
•371 

259 
1,620 
.3,003 
13,607 
1,079 


436 


2.075 


343  2,180 


14,917  Il04,54a 


198 
410 


46 
275 


1,612 

3,560 

12 


166 

4 

239 

767 

2,643 

5,362 

24,88!) 


243 

4 


14 
20 

167 

291 

3 

177 
241 

1 
466 
47 
302 
1,468 
112 

801 

133 

2,124 

3,172 

177 

68 


476 
216 
1,293 
93 
118 
285 

48 

1 

1,333 

708 


2(9 
68 


:s9 

71 
290 


£ 

£ 

320 

641 

590 

1,007 

162 

107 

28 

110 

82 

34 

1,368 

103 

1,913 

89 

275 

227 

624 

447 

36  477 

43 

15 

715 

169 

327 

1,884 

141,  6,394 
1,941  2,840 
2,283  614 
2,608 


64 

30 

1,380 

276 

26 


330 
324 

247 

887 
427 


314 

12,228 

236 

6.5i 

4 

4^ 

J6h 

59 

41 

11 

138 

29 

6,72y 

2,702 

51  5 

8 

693 

1  720 

1,906 

36,387 

97  2,090 
163 
198 

236 
3,205 
779 
62 
351 
446 

764 


376 

891 


10,2S6 
.5,777 
.3,401 
6,952 

13,623 
614 
9,742 
.5,760 
3,122 
7.30 

2,815 

63,337 

1,396 

1.216 

3,448 

9,1,53 

14,279 

26,436 

3,170 

3,647 
1,036 
16,806 
1.5,674 
10,5.52 

4,119 
1,676 

23K 

7,5.52 
53,040 
34,005 
2,548 
4,570 
3,339 

3,303 
10,301 
17,161 
29,220 

6,663 

121 

17,807 


0,096    128,665 


Registered  Imports  into  tiie  United  Kingdom  of  Electrical  Goods  from  all  Conntries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland  

Belgium 

France  

Switzerland       

Italy       

Austria-Hungary         

United  States...  


652 

100 

1,718 

4,981 

1,577 

17 

15,216 
227 

3,650 
602 

314 
193 

1,531 

18 

1,528 

59 

1,136 

102 

7 

1,319 

19 

20 
610 

47 

17 
3,701 

3,516 
1,504 

1,358 

677 

353 
264 

122 
1,232 

6,.595 

14,435 

3,568 

17,.505 

6,383 

12 
1,809 


68 
155 


4,807 

360 

71,727 

12 

65 

330 

1,412 

152 

557 

1,286 

2,021 

12,055 

9,380 

93,920 

(0,234 

636 
2,294 

4,107 

54 

1,498 

8 

782 

3,145 

16 

15 
63 

362 

45 

4,568 

8,457 

7,594 

18,866 

232 

6,211 

1,248 

738 

1,640 

85 

1,575 

38,189 


14,161 

126,157 

1,363 

10,610 
9,686 
3,937 
7,193 
2,441 

30,403 

205,951 


Additional  imports  :  Spain,  carbons,  £350. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the' United  Kingdom. 


Various  countries,  mainly  as  above 


Total  Expobts  :  £428,655. 


Total  Ek-Expobts  :  £30,806. 


Total  Impobts:  £206,301. 


Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  oalamos.  Imparts  are  credited  to  the  country  whence  consigned,  which  is  not  neces-sarily 
the  ooontry  of  origin. 
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METAL    MARKET. 


AUSTRALIAN    TRAMWAY    COMPANIES    AND 
THEIR    EMPLOYE's.-VI. 


Flnctnations  in  June. 


SPELTER    (G.O.B's.) 

.Tunes  4  5  6  7  1011  1213H17181920212425262728 


29 
28 
27 
26 
25 

. 

~^ 

- 

LEAD    (ENGLISH). 

JUNE.S   4   5   6   7  101112131417181920212425262728 


19 

_ 

_ 

_ 

_ 

_ 

f^ 

— 

17 
16 

.^ 

^ 

~ 

"" 

_ 









_ 

, 

_ 









_ 



_ 



June  3 
65/- 
64;- 

63/- 
62/- 
61/- 
60/- 
59/- 
58/- 
57/- 
56/- 
55/- 
54/- 
63/- 
52/- 
51/- 
50/- 


IRON. 

4   5   6   7  101112131417181920212425262728 


/" 

s< 

COTfcl- 

/ 

^ 

— 1 

— 

^ 

"" 

— 

/ 

i^' 

-E 

VEL 

(VN 

D 

/ 

1 

L 

y* 

— 1 

1 — 

1 — 

'■ 

~ 

_ 

_ 

1 

TIN. 

June  3   4   5  6   7  101112131417181920212425262728 


'-4  1U 

208 
207 

206 

/ 

/ 

\ 

t 

y 

/* 

/ 

\ 

/ 

\ 

/ 

\ 

/ 

\ 

-J 

Y 

\ 

1 

/ 

\ 

/ 

203 

/ 

\ 

/ 

201 

N 

/ 

200 

J 

COPPER    (G.WI.B's.). 


79 

— / 

p 

?= 

^ 

— 

— 

rn 

7fl 

/ 

^ 



^ 

77 

/^ 

y 

N 

76 

/■ 

75 

^_ 

74 

L. 

73 

_ 

'~ 

" 

~ 

19. 

71 

_ 

" 

70 

_ 



_ 

_ 

_| 

_ 

The  conditions  of  employment  in  the  Melbourne  tramway  eystem 
were  next  inquired  into.  Mr.  Mitchell,  a  trackman,  said  he  had 
recently  received  an  increase  from  7s.  6d.  to  8s.  per  day.  The  claim 
asked  for  lOs.  per  day.  Horse-car  drivers  wanted  60s.  per  week  of 
48  hours.  Under  the  Carters'  Board  award  they  were  to  receive 
50s.  for  a  week  of  52  hours.  It  was  stated  that  the  company's  Act 
stipulated  for  a  48  hours'  week,  but  that  until  the  Union  drew 
attention  to  the  fact  they  worked  a  54  hours'  week.  Mr.  Simmons, 
an  engine  driver  at  the  company's  power  house,  stated  that  hia 
ordinary  pay  was  £2  14s.  per  week,  and  that  with  half-time 
extra  for  Sunday  work,  it  amounted  to  £3  per  week.  He  wanted 
14s.  per  day,  or  £4  4s.  per  week  of  48  hours. 

Jlr.  O'Shea,  a  shed  foreman,  who  received  10s.  per  day,  claimed 
14s.  per  day.  A  night  foreman  receiving  £3  per  week,  asked  for 
1 4s.  or  £4  4s.  per  week  of  4S  hours.  An  engine  driver  who,  after  25 
years'  service,  received  £  4  per  week,  thought  he  ought  to  get  £  5.  A 
lamp  trimmer  receiving  £2  2s.  per  week  of  48  hours,  wanted  £2  14b. 
A  car  washer  getting  £2  per  week,  thought  he  ought  to  get  as 
much  as  a  car  cleaner.  A  shunter  getting  JJ2  2b.  6d.  per  week, 
wanted  £2  14s.  Mr.  Greenough,  a  tunnel  cleaner,  paid  at  present 
£2  a  week,  claimed  £4  4s.,  but  could  give  no  satisfactory  reason  to 
account  for  the  difference.  A  conductor  claimed  that  the  present 
method  of  occasional  employment  called  "  battling "  should  be 
abolished,  and  that  at  least  a  fortnight's  holiday  on  full  pay  should 
be  given.  Some  time  was  then  taken  up  in  examining  a  witness 
who  stated  that  he  lived  in  a  house  owned  by  the  company. 
Originally  he  had  free  quarters,  but  since  a  wage  board  determina- 
tion which  awarded  him  45s.  a  week,  rent  had  been  charged  on  such 
a  eliding  scale  that  the  extra  due  to  him  under  the  award  for 
higher  pay  and  overtime  was  deducted  for  rent. 

The  case  of  the  workers  on  the  Ballarat  system  then  came  under 
consideration.  Mr.  Pringle,  for  many  years  borough  electrical 
engineer  at  Burton-on-Trent,  is  the  manager  of  this  undertaking. 
The  claims  made  were  very  general,  and  resembled  in  substance 
those  already  referred  to.  Conductors  received  5s.  4d.  per  day, 
and  motormen  69.  8d.  per  day  ;  they  wanted  lis.  per  day  and  a 
fortnight's  leave  of  absence  per  annum  on  full  pay  after  12  months" 
service.  It  was  admitted  that  Mr.  Pringle  made  no  difference  in 
his  attitude  towards  unionists  or  non-unionists,  but  still  the  men 
pressed  their  claim  for  preference  to  be  given  to  men  belonging  to 
their  organisation.  Reference  was  then  made  to  a  case  in  which 
it  was  alleged  that  the  Melbourne  Tramways  Co.  had  brought 
pressure  to  bear  on  one  of  their  receivers  to  induce  him  to  resign 
membership  of  the  men's  union. 

The  men  were  then  asked  whether  they  expected  a  full  day's  pay  in 
the  case  of  a  car  breaking  down  as  it  was  leaving  the  station,  and 
there  was  no  further  work  for  the  driver  and  conductor.  The 
men's  reply  was  "  Yes,"  as  the  breakdown  was  not  their  fault. 

The  men  asked  for  further  time  to  complete  their  preparations 
for  showing  the  serious  rise  in  the  cost  of  living  which  had  recently 
taken  place,  and  it  was  agreed  that  a  later  opportunity  should  be 
given  for  this  to  be  produced.  One  of  the  men's  witnesses,  a  con- 
ductor on  the  Essendon  tram  service,  was  seriously  pressed  as  to 
the  practicability  of  enforcing  the  whole  of  the  men's  claims.  He 
admitted  that  it  was  largely  a  question  of  resources,  as  the  cost  of 
working  under  the  proposed  conditions  would  be  very  high.  Asked 
how  he  would  find  work  for  all  the  workers  so  as  to  abolish  split 
turns,  he  was  quite  unable  to  do  so. 

A  further  instance  of  the  impracticability  of  some  of  the  claims 
was  afforded  by  the  appearance  of  Henry  Burton,  a  youth  of  18, 
receiving  31s.  per  week  for  boiler  cleaning  after  7^  months' 
experience.  He  claimed  128.  a  day,  or  £3  128.  a  week.  The  Judge 
pointed  out  at  once  the  inconsistency  of  asking  12s.  a  day  for  a 
youth  after  a  few  months'  experience  and  1  Is.  a  day  for  a  motorman 
or  conductor  after  as  many  years. 

This  practically  closed  the  mens  case,  except  the  submission  uf 
proof  as  to  the  cost  of  living.  The  Prahran  and  Malvern  Tramway 
Trust  tried  to  get  the  case  as  against  themselves  dismissed,  on  the 
ground  of  there  being  no  dissatisfaction  on  their  system,  but  the 
Judge  intimated  that  it  would  have  to  go  on.  They  then  called  their 
chief  inspector,  who  stated  that  he  considered  the  present  rates  of 
pay — 8s.  4d.  per  day  for  a  fortnight  of  96  hours — sufficient.  There 
was  no  general  discontent,  though,  no  doubt,  the  men  would  like  the 
1  Is.  per  day  asked  for. 


Barrow-in-Furness  lighting'. — At  a  recent  meeting  of 

the  T.C.,  it  was  decided  that  the  electrical  engineer  should  replace  13 
arc  lamps  in  Abbey  Road.  Ramsden  Square  and  Duke  Street  by  50 
100- volt  lamps  suspended  from  the  tramway  span  wires,  in  a  similar 
manner  to  that  adopted  in  the  greater  portion  of  Abbey  Road.  Six 
"Beacon"  flame  lamps,  which  had  been  used  experimentally  in 
Dalton  Road,  were  ordered  to  be  retained,  and  three  other  lamps 
were  ordered  to  be  replaced  by  "  Beacon  "  flame  lamps, 


Reighley  Lighting. — A  statement  submitted  toT.C.  last 
week  showed  that  it  was  considered  that  the  approximate  surplus 
on  the  last  year's  working,  though  only  £3,  was  satisfactory  in 
view  of  the  coal  strike  and  serious  water  shortage.  A  working  cost 
on  the  year  of  'SOd.  per  unit,  in  comparison  with  ^od.  in  1910, 
represented  a  saving  of  nearly  50  per  cent.  Total  expenditure  of 
■55d.  per  unit  was  compared  with  neighbouring  municipal  under- 
takings' figures  of  ■52d.  at  Leeds,  ■82d.  at  Halifax,  and  '95d.  at 
Shipley.  Were  it  not  for  heavy  debt  on  original  plant,  the  depart- 
ment would  show  a  net  profit  of  about  £2,500,  but  at  present  some- 
thing like  that  amount  was  paid  in  interest  and  sinking  fund  on 
plant  which  was  of  no  use  at  all. 
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THE    SWANSEA    CONGRESS    OF 

THE    TRAMWAYS     AND     LIGHT    RAILWAYS 

ASSOCIATION. 


AVk  look  iilwuys  to  the  T.  and  L.  K.  Association  to  provide 
a  satisfyiii','  profirainiue  at  its  annual  meetings,  and  we  have 
not  yet  been  disappointed. 

It  is  true  that  the  papers  which  were  read  at  the  Con- 
gress held  on  .liine  27thund  2Hth  do  not,  as  a  whole,  con taiu 
very  mueh  that  could  not  be  recognised  by  anyone  who  is 
gifted  with  a  particularly  retentive  nienuiry  ;  but,  in  our 
opinion,  they  are  none  the  worse  on  that  account. 

The  tramway  industry  is  now  well  established  upon 
principles  which  have  remained  unaltered  for  some  years, 
and  even  in  practical  working  details  there  has  been  little 
movenient  to  record  ;  but  there  are  many  aspirations  still 
unreached,  many  abuses  still  unremedied  ;  and  many  tram- 
ways which  have  not  risen  to  the  current  standards  of  excel- 
lence. Therefore,  papeis  wliich  may  not  be  more  than  a 
digest,  and  a  re-iteration,  of  facts  and  opinions  already 
accepted  by  the  higher  or  more  alert  intelligences  of  any 
industry,  serve  nevertheless  a  most  useful — nay,  an  indis- 
pensable— pnr]jose,  by  tiringing  liefore  all  of  us  in  an 
authoritative  and  permanent  form,  a  concentration  of  many 
scattered  publications. 

In  the  absence  of  the  lion.  Arthur  Stanley,  M.I'.,  chair- 
man of  the  Association,  who  should  have  presided  at  the 
Convention,  the  chair  was  occupied  by  Mr.  Ilarry  England, 
the  vice-chairman,  and  right  well  did  he  carry  out  his  duties. 
Terse  and  to  the  point,  he  did  not  waste  words  for  the  mere 
sake  of  talking,  nor  did  he  omit  anything  which  could  have 
had  any  practical  bearing  upon  the  position  he  lield. 
The  able  manner  in  which  he  presided  over  this  important 
gathering,  which  officially,  and  excluding  local  guests, 
numbered  177,  will  not  readily  be  forgotten  by  those  who 
took  part  in  the  meeting. 

The  organisation,  too,  which  from  beginning  to  end  of  the 
Congress,  with  its  many  social  functions,  showed  a  master- 
hand,  may,  we  assume,  be  credited  mainly  to  the  urbane  and 
ever  courteous  secretary,  Mr.  de  Turckheim,  w  hose  duties  were 
anything  but  a  sinecure,  and  to  him,  to  Mr.  James,  and  the 
Association  we  offer  our  hearty  congratulations  on  a  success 
whioh,  but  for  the  part  played  by  the  Clerk  of  the  Weather  on 
the  first  day,  would  not  have  offered  a  single  excuse  for  a 
grumble  on  the  part  of  even  the  most  hardened  and  cynical 
misanthrope. 

Mr.  A.  H.  Pott's  contiibution  to  the  proceedings  was  the 
first  in  order,  length  and  importance.  It  was  a  very  fair 
and  temperate  comparison  of  the  public  value  of  tramways, 
'buses  and  railless  cars,  and  it  may  serve  to  revive  again  (if 
that  be  necessary)  the  crusading  spirit  which  has  fought  so 
strenuously,  and,  withal,  so  unavailingly,  against  the  pressure 
of  restrictive  legislation. 

The  tenour  of  Mr.  Pott's  argument  is  that  there  is  a  place 
in  the  snn  for  all  three  systems  of  road  traction  :  that  the 
limitations  of  each  system  are  defined  with  some  clearness  ; 
and  that  without  unfair  handicapping  the  tramway  would 
show  to  more  advantage  against  the  'bus  than  it  does  under 
present  conditions. 

It  is  well  that  all  of  us  should  recognise  the  fact  which 
has  been  patent  for  some  years  that  the  development  cf  the 
motor-' bus  is  not  going  to  he  retarded  simply  because  ii  may 
be  disagreeable  to  a  number  of  tramway  owners.  The 
history  of  the  motor- 'bus  has  been  one  of  surprisingly  rapid 
development  in  the  face  of  considerable  difficulties,  and  we 
should  be  the  last  to  begrudge  the  pioneers  their  meed  of 
praise.  Attimts,  no  doubt,  the  champions  of  the  mot or- 
'bus  have  seemed  to  exceed  the  limits  of  fair  controversy  in 
their  efforts  to  anticipate  facts  ;  but,  speaking  generally, 
they  have  fought  \»ell,  and  they  cannot  be  blamed  for 
turning  to  their  own  use  any  of  the  laws  and  regulations 
which  have  haznpered  the  full  and  proper  development  of 
tramways. 

We  notice  with  surprise  that  the  Board  of  Trade,  in 
the  1911  Report  of  the  London  Traffic  Branch,  has  taken 
some  pains  to  prove  the  motor-'bus  superior  to  the  tramway 
with  respect  to  cost,  without  giving  due  weight  to  the 
arguments  of  the  other  side,  although  we  should   hesitate  to 


go  80  far  as  Mr.  Pott  in  surmising  that  a  certain  basis  of 
comparison  was  taken  to  enable  this  conclusion  to  be  reached. 
Tramway  owners  have  raised,  and  still  maintain,  the  most 
strenuous  objection  to  the  clauses  which  satldle  their  under- 
takings with  the  cost  of  maintaining  all  but  the  margins  of 
the  roads,  and  they  are,  undoubtedly,  more  than  a  little  sore 
that  motor-'buses  in  direct  competition  are  exempt  from 
such  liability.  The  petrol  tax  was  designed  to  provide  a 
fund  for  the  improvement  of  roads,  and  owners  of  'buses 
contend  that  this  tax  is  equivalent  to  the  burden  on  the 
tramways.  The  Board  of  Trade  states  that  a  comparison 
on  these  lines  between  the  London  General  Omnibus  Co.  and 
the  L.C.C.  tramways  gives  the  following  results  : — 

L.G.O.  petrol  tax        =  (VOOIld.  per  seat-mile 

L.C.C.  rates  on  track  =  O'OOHd. 
thereby  demonstrating  that  if  anyone  is  treated  unfavourably 
it  is  the  'bus  owners.  * 

We  want  to  know,  with  Mr.  Pott,  why  the  seat-mile  basis 
was  adopted,  when  obviously  the  car-mile  is  the  proper 
divisor  as  road  repairs  are  under  consideration.  The  figures 
have  a  very  different  appearance  if  the  car-mile  is  used  : — 


L.C.O. 
L.C.C. 


0';512d.  i)er  car-mile 
O-.'.M'.ld. 


In  arriving  at  an  approximate  comparison  of  working  costs 
for  tramways  and  'buses,  Mr.  Pott  considers  that  he  has  a 
right  to  omit  the  rates  paid  on  track  work  with  the  excep- 
tion of  rails,  and  to  reduce  the  permanent-way  renewals  and 
paving  repairs  in  the  same  manner  ;  while  on  the  other  side 
he  deducts  the  petrol  tax.  Without  these  adjustments  the 
comparison  reads  : — Tramway,  cost  per  car-mile,  .s-02d  ; 
'bus,  cost  per  "bus-mile,  7'4(;Od.  Having  made  the  adjust- 
ments, the  conipari.son  becomes  : — Tramway,  Ij''.l7d.  ; 
'bus,  7'16d. 

We  must  remember  that  however  equitable  these  adjust- 
ments may  be,  tliey  serve  only  at  the  present  time  the 
purpose  of  giving  ns  all  a  brick  to  throw  at  the 
Legislature ;  and  the  fact  remains  that  Mr.  Pott's 
figures  prove  that  the  motor-'bus  can,  under  favourable 
conditions,  be  run  at  a  lower  working  cost  (including 
interest  on  capital)  than  the  tramcar,  and  that  is  not  a  thing 
which  many  of  us  were  prepared  to  admit  before.  We  may 
as  well  state  here  Mr.  Pott's  estimates  of  capital  cost  : — 
Tramways,  £7,00(1  per  car,  or  £21,000  per  mile;  'buses, 
£1,350  per  car,  or  £4,000  per  mile.  All  that  must  be  very 
gratifying  to  the  exponent  of  the  beauties  of  transit  by 
motor-'bus,  but  there  is  another  side  of  the  picture,  of  which 
the  tramway  enthusiast  can  make  full  use. 

In  the  first  place,  the  comparisons  have  been  drawn  on 
the  basis,  we  understand,  of  a  five  minutes'  service. 

Secondly,  Mr.  Pott  has  assumed,  "  in  many  instances," 
that  the  traffic  conditions  in  the  streets  of  London  are 
typical  of  traffic- conditions  in  towns  generally. 

Thirdly,  the  motor-'buses  have  been  assumed  to  run  over 
streets  equal  to  the  lightly  graded,  well-paved  London 
streets. 

Fourthly,  the  ratio  of  faial  accidents  in  London  during 
1911  as  between  motor-'bus  and  tramcar,  based  on  the  same 
number  of  vehicles,  was  0:1. 

Lastly,  the  bodily  and  mental  comfort  of  a  ride  on  a 
tramcar  is  said  to  be  in  excess  of  that  experienced  upon  a 
'bus.  That  is  the  only  point  put  forward  in  favour  of  tram- 
cars,  which  is  entirely  a  matter  of  opinion,  and  it  is  included 
merely  for  what  it  is  worth. 

Evidently  it  is  easier  now  to  write  an  article  favourable 
to  motor-'buses  than  it  was  five  years  ago  ;  and,  as  we  ?aid 
above,  the  owners  are  to  be  congratulated  upon  the  very 
great  success  which  has  attended  their  efforts,  but  Mr.  Pott 
is  doing  a  public  service  by  placing  in  our  hands  a  compact 
and  well-reasoned  indictment  of  the  laws  which  have  per- 
mitted the  expenditure  of  £75,000,000  upon  tramways  and 
light  railways,  but  refuse  legitimate  protection  to  that 
enormous  capital  sum  when  competitors  arise  who  are  not 
hampered  and  restricted  at  every  turn. 

If  the  margin  of  profit  on  the  working  of  tramways  were 
abnormally  large  we  could  not  expect  in  these  anti-capitalist 
days  to  arouse  much  popular  sympathy  :  but  the  reverse  is 
notoriously  the  case  :  and,  while  the  tramway  owners  are 
not  so  mean  as  to  wish  their  competitors  to  be  loaded  with 
vexatious  and  costly  burdens,  they  do  plead  that  a  juster 
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balance  may  be  granted  by  the  removal  of  unique  burdens 
from  their  own  shoulders. 

There  is  somethinj;  very  VTront;  when  the  follnwing  tale 
can  be  told  : — 

There  are  cases  where  the  local  authority  is  not  the  road 
authority,  but  receives  a  contribution  towards  the  mainten- 
ance of  roads  from  its  County  Council.  Therefore,  when  a 
tramway  is  laid,  the  C.C.  is  relieved  by  the  Acts  under  which 
the  tramways  are  constructed  of  a  contribution  to  road 
maintenance  proportionate  to  the  area  occupied  by  the 
tramways,  and  local  authorities  are  now  discovering  that  it 
may  be  better  where  a  single  track  is  laid  to  augment  the 
car  service  by  running  railless  cars  over  the  tramway  route 
rather  than  double  the  track.     (Mr.  Pott's  paper.) 

That  is  humorous  enough  in  its  way,  but,  from  the  point 
of  view  of  the  public,  and  altogether  apart  from  the  interests 
of  tramwa}*  owners,  it  indicates  the  existence  of  an  evil 
which  ought  to  be  remedied. 

Mr.  Pott  thinks  that  traction  by  trolley  'bus  (unsuitably 
styled ■"  railless  traction"  as  a  distinction)  falls  into  a 
position  midway  between  trams  and  'buses,  being  more 
flexible  and  mobile  than  a  tramway,  but  less  so  than  a  'bus. 
He  puts  down  the  capital  cost  at  £l,(i70  per  'bus,  or  £5,000 
per  mile  of  railless  route  ;  and  he  estimates  the  working 
cost  (20  to  30  vehicles)  at  O-OUd.  per  'bus  mile.  He  has 
made  use  of  all  available  statistics  in  arriving  at  these 
figures,  but  it  would  be  well  not  to  take  the  working  cost  too 
much  for  granted  until  the  system  comes  into  more  general 
use. 

Mr.  Pott  believes  that  the  trolley  'bus  fystem  is  most 
suitable  for  extending  transit  beyond  a  tramway  terminus, 
provided  the  road  is  good,  and  that  a  minimum  service  of 
15  minutes  can  be  maintained. 

We  suggest  that  the  real  intention  of  the  Light  Railways 
Act  is  more  likely  to  be  carried  out  by  means  of  a  syst«m 
such  as  the  trolley  'bus  than  by  steam  or  electric  tramways, 
or  motor-car  and  lorry  services.  Attention  should  be  paid 
to  this  solution  of  the  former's  chief  troul>le. 

Our  attitude  in  relation  to  the  whole  question  of  tramways, 
motor-'buses  and  trolley  'buses  can  be  summed  up  shortly. 

Under  existing  conditions,  new  tramways  cannot  be  con- 
structed with  hope  of  reasonable  profit,  therefore  the  greatest 
possible  use  should  be  made  of  the  motor-'bus  or  of  the 
trolley-'bus,  according  to  circumstances,  by  the  tramway 
owners  themselves  ;  but,  in  view  of  the  great  hardship 
cpused  to  existing  and  heavily  capitalised,  immovable, 
tramways  by  comparatively  unrestricted,  lightly  capitalised, 
and  removable  motor-'bus  undertakings.  Parliament  should 
be  moved  to  reduce  the  handicap  to  a  more  equitable 
fig"''*^-  {To  be  n,n/i/iiiHl.) 


The  Tramways  and  Light  Railways  Aosociation  held  its  annual 
Congress  at  Mumbles  on  Thursday  and  Friday  of  last  week.  The 
pier  pavilion  had  been  placed  at  the  d'sposal  of  the  Association  for 
the  purpose,  aLd  about  150  members  were  present. 

In  the  absence  of  the  chairman  (the  Hon.  Arthur  Stanley,  M.P.) 
the  chair  was  excellently  filled  by  Mr.  Harry  England  (the  vice- 
chairman),  who  was  supported  by  members  of  the  Council,  the 
Secretary  (Mr.  A.  de  Turckheim),  and  other  officials. 

Me.  Teget.meiee,  as  chairman  of  the  Swantea  Improvements  and 
Tramways  Co.,  at  the  outset  extended  to  the  mem  tiers  a  hearty 
welcome. 

In  opening-  the  Conference  the  Chaihjian  said  he  thought  it 
would  be  their  wish  that  the  papers  should  be  practically  taken 
as  read,  and  the  discussion  be  begun  almost  at  once. 

Me.  a.  H.  Putt,  M.Inst.C.E.,  chief  engineer  of  the  Metrorolitan 
Electric  Tramways,  Ltd.,  then  introduced  his  paper  on  "  The 
Respective  Value  of  Tramways,  Motor-'buses  and  Railless  Traction 
as  Means  of  Transport." 

Mb.  Pott  explained  that  the  figures  of  cost  were  based  very  much 
on  London  figures,  tjut  he  had  tried  to  bring  up  the  cost  of  railless 
traction  and  motor-buses  to  the  same  standard,  and  if  they 
increased  the  one  they  must  increase  the  other,  and  vice  ceixd.  The 
question  of  legislation,  however,  he  regarded  as  the  most  important 
part  of  the  paper. 

Mr.  Clough  (Bnrj)  said  the  paper  was  largely  based  on  condi- 
tions which  only  existed  in  the  metropolitan  area.  Referring  to  the 
capital  costs,  which  the  author  stated  were  calculated  on  a  five- 
minute  service,  if  they  had  to  consider  the  respective  values  of  the 
various  means  of  transport,  it  would  not  be  in  districts  where  the 
five-minute  service  could  be  run,  but  in  sparsely -populated  districts ; 
and  instead  of  representing  the  cost  of  the  tramway  at  £21.0iiO 
per  mile,  he  thought  Mr.  Pott  ought  to  have  taken  the  cost  of  a 
tingle  track.  If,  as  the  author  said,  it  was  necessary  to  take  steps 
to  make  tramways  more  profitable  and  to  approach  Parliament  for 


the  purposes  he  named,  they  must  be  prepared  with  a  reasonable 
scheme.  He  could  not  agree  with  the  author  when  he  said  that 
none  of  the  expense  of  street  widening  should  go  against  the  tram- 
ways. After  having  been  allowed  to  lay  rails  in  the  public  streets 
with  the  object  of  cheapening  the  cost  of  working  their  tramways, 
could  they  seriously  suggest  that  they  should  be  entirely  relieved 
from  their  obligations  in  order  to  place  them  in  a  better  position  to 
compete  with  the  later  means  of  transport  /  It  was  an  interest- 
ing fact  that  at  a  more  recent  date  than  horse  traction,  and  when 
companies  were  seeking  permission  from  local  authorities  to  con- 
struct steam  tramways,  one  of  the  strongest  arguments  then  used 
was  that  companies  would  keep  a  large  proportion  of  the  main 
roads  in  repair  and  that  the  lines  would  be  rated.  As  regarded 
the  class  of  paving,  in  the  provinces  they  had  not  suffered  in  the 
same  way,  but  a  good  case  could  be  made  out  for  some  assistance 
in  meeting  the  extra  expenditure  which  in  recent  years  had  fallen 
upon  tramways  owing  to  the  excessive  wear  and  tear  of  the  tram- 
way paving  by  motor  vehicles,  which  conveyed  over  the  tramway 
paving  a  great  weight  of  goods  which  had  been  diverted  from  the 
railways.  Often  alongside  the  rails  there  were  patches  of  paving 
which  had  sunk  a  couple  of  inchts,  invariably  caused  by  water 
getting  under  the  rail  and  the  underbed  of  the  paving  being 
pumped  out.  If  the  road  authority  had  to  repair  the  paving,  what 
would  be  the  use  of  it  unless  the  raU  repairs  were  carried  out  at 
the  same  time ,'  If  they  were  to  secure  an  alteration  of 
Clause  28  of  the  1870  Act  they  must  be  prepared  with  a  workable 
scheme. 

In  the  paper  the  author  gave  the  cost  of  power  for  railless 
traction  as  0'66d.  per  car-mile.  Were  they  to  understand  that  the 
energy  per  car-mile  was  M  per  cent,  less  in  the  case  of  railless 
traction  than  in  the  case  of  a  tramway  .'  Rubber  tires  were  given 
at  a  penny  per  car-mile.  At  the  Dublin  Conference  in  1910  Mr. 
Pott  stated  that  tires  for  railless  traction  would  cost  anything  from 
lid.  to  2}d.  per  car-mile,  and  he  (the  speaker)  agreed  with  this 
opinion.  It  was  important  to  know  that  those  figures  for  railless 
showing  the  total  of  606d.  per  car-mile  were  only  estimated,  and 
he  thought  the  author  was  wrong  in  his  conclusion  that,  provided 
only  a  15  minutes'  service  was  justified,  the  best  travelling 
facilities  could  be  given  by  railless  traction.  They  now  knew  that 
the  working  of  the  railless  traction  system  at  Leeds  had  cost 
more  than  the  figure  given  by  Mr.  Pott,  and  that  at  Bradford 
the  total  cost  had  been  7  ()2Gd.  per  car-mile.  He  contended  that 
to  give  a  15  minutes'  service,  even  under  present  legislation,  a 
tramway  could  be  run  cheaper  than  the  railless  system. 

Alueesian  Ivev  (West  Ham)  said  that  Mr.  Clough,  in  the  com- 
parisons he  made,  quite  forgot  that  in  1910  Mr.  Pott  was  dealing 
with  the  cost  of  tires  generally  all  over  the  country,  whereas  he  was 
now  dealing  with  it  from  the  metropolitan  standpoint.  He  agreed, 
however,  with  51  r.  Clough  that  if  there  was  any  need  for  a  further 
provision  of  transport  they  had  far  better  use  a  few  motor-'buses 
than  go  in  for  railless  traction.  Thebpst  thing  to  do  was  to  try  the 
motor-'bus  of  the  very  lightest  character,  and  build  up  their  traffic 
so  that  in  time  they  would  need,  and  would  have,  a  proper  tram- 
way. He  thought  the  only  duty  that  ought  to  be  saddled  on  the 
tramway  was  as  Mr.  Clough  said — though  not  in  so  many  words — 
the  maintenance  of  the  rails,  joints  and  foundations  ;  the  rest  should 
be  put  on  the  highway  authority.  The  Bill  that  had  been  intro- 
duced would,  he  lioped,  become  an  Act  of  Parliament  such  as  tram- 
way managers  could  use  to  some  advantage. 

Me.  J.  B.  Hamilton  (Leeds)  thought  he  had  never  looked  over 
a  paper  which  contained  more  thoroughly-reasoned  and  well- 
balanced  views  than  those  Mr.  Pott  had  presented,  and  he  generally 
agreed  with  his  conclusions.  In  London  the  motor-bus  had  the 
very  obvious  advantage  of  the  centre  portion  of  London,  in  which 
there  was  a  feeding  point  which  made  it  impossible  for  tramways 
to  compete  on  anything  like  the  same  conditions.  Tramways  were 
an  impossibility  in  the  centre  of  London.  Moreover,  the  motor- 
'buses  were  enabled  to  go  further  out,  and  therefore  at  both  ends  of 
the  route  the  tramways  were  enormously  handicapped.  But  this 
did  not  obtain  in  provincial  towns,  and  for  that  reason  the  comparison 
was  not  very  conclusive  on  the  general  question.  The  motor- 
omnibus  under  exactly  the  same  conditions  would  be  an  un- 
successful competitor.  He  agreed  with  Mr.  Clough  that  those  who 
felt  the  pinch  should  bring  forward  a  definite  scheme  as  to  what 
portion,  if  any,  of  the  road  making  should  be  borne  by  the  public 
transport  undertaking,  whether  a  tramway  company  or  a  municipal 
undertaking,  and  some  thoroughly  established  views  could  be  put 
in  a  concrete  form  with  which  they  might  possibly  knock  at  the 
Parliamentary  door  for  some  redress.  Wherever  a  motor-cmnibus 
could  go  through  narrow  streets,  it  was  equally  possible  for  the 
mobile  railless  car  to  go.  Where  an  infrequent  service  wasrfquired, 
the  very  fir.^t  essential  was  reliability,  and  he  did  not  consider  that 
the  motor-omnibus  was  anything  like  sufficiently  reliable  in  an 
infrequent  service  for  those  in  charge  of  public  transport  facilities 
to  depend  upon  it.  He  could  assure  Mr.  clough  that  the  cost  of 
energy  in  the  case  of  railless  traction  was  not  34  per  cent.,  but 
50  per  cent,  less  than  in  the  ca.=e  of  a  tramway,  and  he  could  show 
him  a  contract  with  a  notable  firm,  in  which  the  contractor  gave 
Id.  per  car-mile  for  rubbers  for  railless  traction.  He  gave  the 
figures  to  Mr.  Pott,  and  they  were  actual  figures,  and  not  supposi- 
tion. In  the  case  of  the  motor-omnibuses,  beyond  the  published 
statements,  they  knew  no  more  than  what  they  did  before,  and  he 
hesitated  very  much  to  advise  any  tramway  man  who  desired  to 
feed  his  system  to  consider  the  motor-omnibus  until  more  definite 
facts  came  before  him.  The  installation  of  railless  traction  put  in 
at  Leeds  had  worked  with  entire  satisfaction.  It  was  not  put 
there  with  any  idea  of  financial  return,  but  to  serve  a  district  of 
the  city  which  the  Corporation  thought  it  necessary  to  provide  for, 
and  it  bad  amply  and  thoroughly  fulfilled  that  want  at  the  very 
lowest  possible  cost 
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Aluuhman  RuDUKiiS  (Newcastle)  said  Mr.  Ilamiltou  spoke  about 
tlie  reliability  of  the  raillesB  trolley  u«  compared  with  the  motor- 
buc,  Was  that  Mr.  Ilamilton'u  true  oxjiorieuco  in  Leed«  .'  At 
luuithor  conference  Mr.  Hamilton  Htatwl  that  the  co.st  waBii'20d.  and 
t>'17d.,  and  he  admitted  at  that  conference  that  that  did  not  include 
his  proportion  of  manatrement  expenaes.  They  had  a  statement 
with  rejrard  to  liradfonl  at  the  same  time.  The  cost  of  the  rail- 
less  trolley  there  was  7L'<Jd.  Kven  at  that  he  did  not  think  they 
had  KOt  to  the  bed  rock  bottom  of  the  cost  of  the  trackless  trolley. 
Messrs.  Tillintr  &  ''o.,  who  had  had  :!,'  years'  expoTience  of  the 
new  electric  niotor-'bus,  had  scrapped  HOO  of  their  old  buses  and 
were  tfoing  to  replace  them  by  :^0(l  electric  motor-buses,  and  their 
cost  was  lijd.  perc.in.  inclusive  of  every  thin}?  and  scrapping;  the  buses 
in  five  years.  He  thou^rht  that  that  was  a  very  satisfactory  state 
of  alTairs.  They  had  adopted  the  motor-'bus  in  Newcastle.  They 
tried  to  (;et  the  powers  for  the  raillesa  trolley  on  two  routes  and 
for  motor-buses  as  well.  The  Parliamentary  Committee  would  not 
let  them  run  the  railless  trolley  outside  their  own  area  unless  they 
undertook  to  pay  for  the  road  maintenance,  and  the  result  was  it 
had  to  pro  out  of  their  Bill.  They  got  the  powers  for  the  motor 
'bus  for  the  .-lame  route  without  any  road  maintenance  beini; 
mentioned  at  all.  The  capital  oharijes  of  their  motor-'bnses  was 
iES50  per  'bus,  and  they  saved  the  i;l,2,"j0  per  mile  of  overhead 
eiiuipmeut.  They  had  been  runninif  four  weeks  and  doinp  excellent 
service. 

Mu.  Hamilton,  with  regard  to  the  fijjures  given  for  railless 
traction,  explained  that  the  circumstances  were  different.  In  Leeds 
their  workintj  expenses  were  calculated  on  an  effective  speed  of 
8J  m.p.h.,  whereas  in  Bradford,  it  was  only  5J  m.p.h.  The  cost  of 
the  vehicles  was  exactly  the  same,  but  Mr  Spencer's  figures 
iiiclu<led  a  certain  proportion  for  management  and  other  expenses. 
But  his  own  figures  were  diually  correct. 

Mu.  SiD.SEY  E.  Gauckiv  (London)  said  the  comparison  between 
the  costs  of  the  motor-omnibus  and  railless  traction  in  Table  A 
was  not  quite  fair.  They  had  had  only  a  short  px|>erience  of  the 
railless  traction,  and  the  probability  was  that  sufficient  time  had 
not  elapsed  to  enable  them  to  arrive  at  a  proper  figure  for  wear  and 
tear.  lie  thought  "liCid.  rather  low  for  power,  and  he  could  not 
see  why  the  maintenance  of  the  raillefs  trolley  car  should  tie  materi- 
ally less  than  for  the  motor-omnibus.  He  saw  no  reason  wny 
the  administration,  insurance  and  other  charges  should  be  so  much 
lower  in  the  case  of  the  trackless  trolley — he  thought  they  would 
be  higher  ;  and  in  regard  to  accidents,  why  should  one  be  put  at 
■400d.  and  the  other  at  'lOd.  .'  He  also  thought  Jlr.  Pott  had  put 
down  the  interest  on  capital  for  the  motor-omnibus  out  of  propor- 
tion to  the  others.  He  put  the  motor-'bus  at  jEl.lifiU,  but  £1,OUO 
was  ample.  He  brought  the  motor-omnibus  total  to  just  Over  ',d. 
higher  than  that  for  the  trackless  trolley,  and  said  that  if  that 
was  the  only  differen(!e  he  felt  that  the  motor-omnibus  held  its 
own,  becau.se  it  had  the  advantage  which  could  not  be  strictly 
shown  in  figures  and  being  sent  on  different  routes.  Those 
interested  in  tramway  enterprise  should  treat  the  motor-omnibns 
seriously,  and  tramway  companies  should  be  first  in  the  field  to 
establish  motor-'buses  in  their  districts  outside  their  areas. 

Mr.  Geor<;i;  Balfour  (London)  suggested  the  addition  of  two 
columns  to  the  tables,  one  bringing  the  cost  of  the  omnibus 
operation  up  to  the  same  basis  as  the  tramcar  as  regards  capacity, 
and  another  bringing  railless  traction  up  to  the  same  basis  as  the 
tramcar.  In  other  words,  if  they  multiplied  the  cost  for  railless 
traction  by  two,  they  then  had  something  like  a  true  com- 
parison with  the  cost  they  had  in  the  first  column.  The  whole 
question  was  how  many  people  could  be  carried  for  a  given 
amount  of  money,  and  it  was  idle  to  compare  the  cost  of  a 
trackless  trolley  with  that  of  a  tramcar  carrying  5i>  people, 
for  at  once  they  found  the  cost  was  out  of  all  proportion. 
On  the  question  of  road  widenings  and  road  maintenance,  in 
his  view  as  long  as  they  were  rated  on  the  present  basis  they 
should  be  entirely  relieved  of  all  costs  of  road  maintenance 
except  in  so  far  as  the  upkeep  of  the  paving  immediately  adjoining 
the  rails.  Mr.  Clough  mentioned  that  it  was  quite  impracticable 
to  separate  the  item  of  maintaining  the  paving  on  either  side  and 
between  the  rails,  but  he  might  tell  him  that  he  (Mr.  Balfour) 
had  had  it  in  operation.  They  paid  the  municipal  authority  a 
lump  sum  and  took  the  responsibility  of  maintaining  the  pavmg 
on  either  side  of  the  rails.  He  thought  the  most  important  change 
that  they  ought  to  try  for  was  that  they  should  be  rated  on  the 
hereditable  things  only,  but  if  the  present  system  of  rating  con- 
tinued the  difference  between  the  two  methods  should  be  applied 
entirely  to  the  cost  of  maintaining  the  road. 

Mk.  White  i^Grimsby)  said  he  had  been  working  motor-'buses  at 
Grimsby  for  tbe  last  four  years.  He  found  from  experience  that 
the  maintenance  of  the  engine  costs  about  twice  as  much  as  that  of 
the  chassis.  Sixty  per  cent,  of  his  rubber  tires  had  given  him  as  much 
as  20,000  to  22,000  'bus  miles,  and,  therefore,  the  cost  per  'bus  of  Id. 
was  certainly  ample.  He  thought  the  item  of  03d.  for  maintenance 
of  bodies  was  too  high.  His  insurance  on  his  motor-buses  was  .€2n 
per  'bus  as  compared  with  £16  per  car,  third  party  risk.  And, 
therefore,  that  item  should  be  considerably  reduced.  He  agreed 
with  Mr.  Balfour  that  the  costs  should  have  been  per  paseenger 
mile  and  not  per  'bus  mile,  because  the  tramcar  naturally  carried 
relatively  double  the  number  of  passengers  compared  with  either 
the  moter-omnibus  or  the  railless  trolley.  In  Grimsby  they  pre- 
ferred the  motoi'-'bus  to  the  railless  trolley. 

The  Chairman  then  closed  the  discussion,  and,  in  reply  to  a 
vote  of  thanks, 

Mb.  Pott  explained  that  the  object  he  had  in  view  was  to  bring 
forward  the  point  that  more  legislation  was  really  required  to  help 
the  tramways,  but  the  discussion  had  turned  chiefly  on  the  relative 
merits  of  the  railless  traction  and  the  motor-omnibus.  The  omnibus 


figures  were  correct,  and  not  estimated,  but  as  regarded  tramways, 
they  were  estimated  on  certain  London  undertakings. 
Mk.  CLonoH  then  read  a  paper  on  the  use  of  car  meters. 
Mu.  A.  A.  Blackiiuun  (Belfast)  said  that  in  Belfast  they  had  a 
most  complete  system  of  instruction  for  both  motormen  and 
conductors,  and  it  must  not  be  forgotten  that  conductors 
played  a  very  important  part  in  saving  current.  Their  methods 
depended  entirely  on  keen,  efficient  road  supervision.  They  now  found 
many  undertakings  investigating  troubles  that  should  have  been 
discovered  long  ago,  and  would  have  been  had  engineers  had  the 
problem  to  contend  with.  Apart  from  making  grants  of  money  to 
both  motormen  and  conductors,  they  had  recently  introduced  a 
profit-sharing  system,  m  which  all  tramway  employes  received  an 
e(|ual  share. 

Mu.  W.  H.  Edwardeh  (Atherton)  said  it  was  a  debatable  point 
whether  a  bonus  system  for  workmen  was  desirable.  They  (in 
South  Lancashire)  paid  their  men  -x  good  wage — some  people  con- 
sidered it  rather  too  high — and  such  men  ought  to  do  their  work 
properly  and  efficiently  without  any  offers  of  bonus.  Mr.  Clough 
said  car  meters  were  of  very  little  use  unless  there  were  bonuses 
for  the  lowest  consumption,  but  he  could  not  agree  with  bim.  A 
bonus  system,  no  doubt,  induced  a  man  to  save  more  current  than 
he  really  should.  It  was  a  most  difficult  matter  for  the  manager 
to  hit  on  the  happy  mean  of  current  consumption.  Personally,  he 
considered  car  meters  essential,  and  he  could  not  understand  the 
manager  who  thought  otherwise. 

Mr.  R.  HuMi-iiRits  (Birmingham)  said  that  if  a  system  was 
capable  of  a  reduction  in  units  per  car-mile  from  r«  to  l"2,  he 
would  be  very  chary  of  placarding  such  a  result  to  prove  what 
a  horrible  state  it  must  have  been  in  before.  Car  meters 
were  not  the  secret  of  succe.'s  in  every  way.  Mr.  Clough 
said  :  "  In  seeking  to  eliminate  all  waste,  you  will  bring  your 
cars  up  to  such  a  state  of  efficiency  that  in  addition  to  a  reduced 
energy  bill,  you  wiU  have  a  large  saving  from  secondary  causes 
which  will  amply  repay  yon."  It  did  not  take  a  met«r  to  find  that 
out.  Overhauling  and  periodical  inspections  carefully  done  in  the 
shops  were  the  proper  methods.  He  took  it  that  at  least  90  per 
cent,  of  the  benefit  a  meter  of  any  kind  had  on  a  car  was  to  teach  a 
motormon  how  to  coast,  and  a  very  simple  device  he  had  hod 
attached  on  the  200  cars  under  him  was  the  clock  meter,  which  was 
much  used  on  the  continent.  They  were  fixed  up  at  a  cost  of  lOs.  per 
car,and  by  theiruaetheyhad  gotdown,hetookit,  tc  bedrock  economy. 
On  the  Birniiugham  and  Midland  system  they  had  got  down  from 
14  to  12  units  per  cm.  on  one,  and  on  the  other  from  I'i  to  V'i. 
And  if  the  car  system  was  looked  after  thoroughly  and  the  plant 
overhauled,  that  was  as  much  economy  from  the  motorman  as  one 
could  expect,  if  the  men  were  doing  their  duty  to  the  passengers 
on  the  line.  He  remembered  a  case  of  three  meters  in  a  station 
that  were  all  going  fast,  and  when  overhauled  and  standardised, 
there  was  2.5  per  cent,  difference  in  the  reading  to  what  it  was 
before.  There  were  many  directions  where  economy  could  be 
effected  other  than  in  car  meters.  In  outlying  lines  where  feeders 
had  been  cut  down  to  a  minimum,  there  was  a  good  deal  of  energy 
lost  and  it  would  pay  for  a  little  capital  to  be  invested  in  feeders. 

Mr.  Dl"(;dalk  (Oldham)  said  his  energy  consumption  used  to  be 
2o  units  per  car-mile ;  to-day  it  was  I'T  ;  and  that  had  all  been 
brought  about  by  taking  statistics  and  watching  each  man  in  his 
energy  consumption.  It  had  also  assisted  bim  in  finding  out  the 
cars  that  were  taking  the  most  current.  Those  were  put  on  one 
side  and  overhauled  piecemeal  thoroughly.  During  this  financial 
year  they  had  a  saving  of  £700  already  on  energy  consumption, 
and  last  year  with  their  bad  cars  they  saved  £760. 

Mb.  Te(;etmeier  (Swansea  Tramways  Co.)  said  the  question 
of  car  meters  was  a  very  important  one,  and  the  companies  he 
had  been  connected  with  that  had  adopted  them  had  never 
seen  any  reason  to  regret  doing  so.  He  considered  car  meters  an 
essential  addition  to  a  tramway  undertaking.  The  Swansea  service 
was  a  difficult  one  to  work  owing  to  the  considerable  gradients  and 
very  frequent  stoppages,  and  they  had  very  big  and  crowded  cars. 
The  energy  consumption  was  1  14  units  per  car-mile,  which  was 
reasonable  certainly  compared  with  what  had  just  been  said.  The 
consumption  was  now  r2I,  thanks  to  the  introduction  of  car 
meters.  He  thought  bonuses  were  unnecessary,  and  he  would 
almost  say  they  were  somewhat  degrading  to  the  men. 

Mb.  E.  E.  Suabp  (Messrs.  Venner  A:  Co.)  said  that  on  the 
question  of  bonus,  he  had  gathered  experience  from  a  large 
number  of  undertakings,  and,  generally  speaking,  he  thought 
bonuses  had  been  rather  a  failure.  The  trouble  was  that  those 
who  did  not  get  bonuses  made  their  voices  heard.  The  leading 
makers  offered  to  put  meters  on  cars  for  six  months,  and  if 
they  did  not  prove  satisfactory  to  take  them  back.  That 
seemed  an  answer  to  every  objection.  Mr.  Clough  seemed  to 
think  that  everybody  now  had  meters,  but  he  was  wrong,  and 
the  worst  sinners  were  the  bigger  systems.  Mr.  Blackburn,  he 
thought,  had  not  taken  into  account  the  cost  of  the  inspection,  and 
that  when  the  car  was  going  through  the  shops  the  car  was  useless. 
That  represented  money  value,  and  if  they  had  a  meter  they  conld 
find  out  what  was  the  matter  on  the  first  day.  Mr.  Humphries  had 
also  discovered  a  cheap  system,  but  he  did  not  know  whether  he 
knew  that  that  system  on  the  Continent  was  very  nearly  dead, 
whilst  as  regarded  the  10s.  arrangement,  of  course  they  could  not 
buy  a  decent  clock  for  that  sum.  An  inspector  could  not  be  on 
every  car,  whereas  a  meter  could  be. 

The  Chairman  here  closed  the  discussion,  and  moved  a  vote  of 
thanks  to  Mr.  Clough  for  his  paper. 

Mk.  Clough,  in  reply,  disagreed  with  Mr.  Blackburn  that  it 
must  have  been  ineiBcient  management  before  the  meters  were 
introduced.  It  was  not  the  regular  annual  overhauling  that  he 
referred  to  so  much  as  to  the  little  things  that  crept  in  each  night 
and  took  the  "juice"  the  next  day.     It  was  then  they  saw  the 
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difficulty  of  inspection,  and  it  waB  in  those  little  alterations  of  the 
car  that  the  meter  would  show  what  was  wronff.  If  Mr.  Hum- 
phries, with  his  lOs.  instrument,  could  briDgr  the  figure  down  from 
Vi  to  r2,  he  was  just  the  gentleman  who  could  do  with  a  good 
meter — he  would  save  30  or  40  per  cent. 
This  concluded  the  first  Congress  sitting. 


Luncheon  on  the  Pieb. 

At  the  invitation  of  the  chairman  (Mr.  Tegetmeier)  of  the 
Swansea  Improvements  and  Tramways  Co.,  the  members  of  the 
Association  sat  down  to  an  excellent  luncheon,  provided  in  the  pier 
pavilion.  Mr.  Tegetmeier  presided,  supported  by  the  Mayor  of 
Swans^  (Mr.  E.  S.  Protheroe)  and  little  Mayoress  (Miss  Mildrfd 
Protheroe),  Sir  Griffith  Thomas,  Chairman  of  the  Swansea  Harbour 
Trust,  Mr.  England  and  others. 

The  toast  of  "  The  Tramways  and  Light  Railways  Association  " 
was  submitted  from  the  chair,  and  Me.  Tegetmeier  said  it  was 
appropriate  that  the  Conference  was  being  held  in  Swansea,  where 
the  relations  that  existed  between  the  Tramways  Co.  and  the  Cor- 
poration fwhich  owned  a  portion  of  the  undertaking)  were  of  such 
a  cordial  and  harmonious  character. 

The  toast  was  heartily  received,  and  Mh.  England  responded, 
making  reference  to  the  benefits  derived  from  such  assemblies  and 
thanking  Mr.  Tegetmeier  and  Mr.  D.  James,  the  local  manager, 
for  their  efforts  to  make  the  congress  successful  and  enjoyable. 

In  consequence  of  very  wet  weather  an  afternoon  drive  was 
abandoned,  and  instead,  the  members  were  entertained  with  a 
concert  in  the  pavilion,  by  the  "  Brownies." 

In  the  evening  the  Mayor  and  Corporation  of  Swansea  entertained 
the  members  to  dinner  at  the  Hotel  Metropole  The  Mayor 
presided,  and  during  the  evening  Councillor  H.  J.  Rodgers  (New- 
castle) and  Alderman  Brown  (Leeds)  paid  a  warm  tribute  to 
Swansea's  hospitality  to  the  Association. 

(To  be  continued.) 


LEGAL. 


Perpecta  Seamless  Steel  Tube  and  Conduit  Co.,  Ltd., 
c.  G.  E.  Taylor  &  Co. 

On  Friday  the  Court  of  Appeal,  composed  of  Lords  Justices 
Vaughan  Williams,  Fletcher  Moulton  and  Buckley,  had  this  case 
before  them.  The  plaintiffs  appealed  from  a  judgment  of  Mr. 
Justice  Pickford  at  Birmingham. 

Mr.  Atkin,  KC,  for  the  appellants,  said  that  Mr.  Justice 
Pickford  gave  judgment  for  the  defendants  for  the  sum  of  £162  on 
their  counterclaim  with  costs.  The  plaintiffs,  a  Birmingham  firm, 
sued  the  defendants,  electrical  engineers,  of  London,  to  recover 
£403  for  goods  sold  and  delivered.  The  defendants  said  that  in 
respect  of  81,000  ft.  of  the  metal  tubing  supplied,  £tl7  was  over- 
charged, the  plaintiffs  having,  as  was  asserted,  charged  a  higher 
price  than  the  contract  price.  Defendants  further  said  that  the 
plaintiflfs  had  failed  to  deliver  26,700  ft.  of  tubing,  and  that,  in  con- 
sequence, they  had  had  to  buy  on  the  market,  involving  an  additional 
expenditure  over  the  contract  price  of  £04,  and  for  this  sum  they 
counterclaimed.  Defendants  admitted  liability  for  £241,  and  the 
dispute  at  the  trial  was  whether  the  plaintiffs  were  entitled  to  an 
additional  £97,  and  whether  the  defendants  on  their  counter- 
claim could  recover  £64.  Finally,  the  learned  Judge  gave  judgment 
for  the  defendants  on  the  counterclaim  for  £162,  which  was 
manifestly  wrong,  because  the  plaintiffs  had  never  been  paid 
the  £97. 

Mr.  Joy,  for  the  defendants,  agreed  that  the  form  of  the  judg- 
men  was  wrong,  and  that  if  the  plaintiffs  did  not  persist  in  their 
claim  for  £97,  the  judgment  must  be  rectified  by  reducing  it  by 
that  amount. 

Mr.  Atkin  said  that  being  so  the  only  real  point  between  them 
was  the  construction  of  the  contract.  The  plaintiffs  were  manu- 
facturers of  steel  tubing,  and  the  defendants  electrical  engineers, 
who  entered  into  contracts  for  the  installation  of  electric  light,  and 
so  on.  On  January  16th,  1910,  the  defendants  gave  an  order  to 
the  plaintiffs,  which  was  accepted  by  their  London  manager,  "  for 
the  supply  of  solid  drawn  tubes  required  during  the  year  1910.'' 
The  plaintiffs'  contention  was  that  that  contract  did  not  give  the 
defendants  an  unlimited  power  to  buy  any  quantity  of  tubes,  but 
that  all  they  were  entitled  to  order  were  tubes  which  they  required 
for  use  in  their  business  during  1910. 

BiR.  Justice  Pickfoed  took  the  view  that  the  contract  was 
limited  to  the  defendants  requirements  during  1910,  and  the  con- 
troversy between  the  parties  was  whether  the  tubes  in  question 
were  required  for  use  in  1910.  From  time  to  time  the  defendants 
sent  in  specifications  and  the  plaintiffs  delivered  in  accordance  with 
those  specifications  some  160.000  ft.  of  metal  tubing  from  January 
to  Novtmber  in  1910.  In  December  there  was  due  for  delivery,  and 
was  in  fact  delivered,  a  further  44,000  ft.  On  December  6th,  1910. 
defendants  sent  in  two  specifications  amounting  together  to  87, .500 
ft.,  to  be  delivered  within  21  days.  Plaintiffs,  in  reply,  wrote  that 
they  could  not  see  their  way  under  the  circumstances  to  undertake 
the  supply  of  the  tubing  as  they  did  not  consider  that  the  goods 
could  be  required  for  use  during  the  remaining  days  the  contract 
bad  to  run. 


Lord  Justice  Buckley  :  I  suppose  the  price  of  tubing  had 
gone  up  ? 

Mr.  Atkin  :  Yes,  my  Lord. 

Lord  Justice  Moulton  :  A  prudent  contractor  when  he  gets  a 
job  guards  himself  against  rise  in  price  by  buying  material  for  the 
job.  ■ 

Lord  Justice  Buckley  :  Is  the  only  point  between  you  whether 
"required  "  means  "  required  for  use  during  the  year  "  or  "required 
for  use  for  an  impending  contract.'" 

Mr.  Atkin  :  Yes.  My  submission  is  that  goods  required  for  use 
in  1911  did  not  come  within  the  contract,  and  that,  therefore,  the 
plaintiffs  were  not  under  an  obligation  to  supply  them. 

Without  calling  upon  counsel  for  the  respondents. 

Their  Lordships  dismissed  the  appeal  with  costs  subject  to  rectifi- 
cation of  the  figures  by  reducing  the  amount  of  the  judgment  on 
the  counterclaim  from  £162  to  £64. 


Foster  Bros.  r.  Electric  Construction  Co. 

In  the  King's  Bench  Divisional  Court  on  Friday,  Mr.  Justice  Ridley 
and  Mr.  Justice  Bucknill  had  before  them,  in  the  Civil  Paper,  the 
appeal  of  plaintiffs  in  the  action  Foster  Bros.  r.  Electric  Construc- 
tion Co.  from  the  decision  of  Judge  Howard  Smith,  on  the  counter- 
claim in  the  action.  The  plaintiffs  were  Messrs.  Foster  Bros.,  of 
Birmingham,  and  the  defendants  the  Electric  Construction  Co.,  of 
Wolverhampton. 

Mr.  AVaud  said  the  present  appellants  were  the  plaintiffs  in  the 
action,  in  which  they  sued  for  the  balance  due  on  a  contract  to 
supply  certain  fittings  for  a  barometric  condenser  at  the  works  of 
the  Wolverhampton  Corrugated  Iron  Co.,  Ltd.  The  defendants 
admitted  the  claim,  and  counterclaimed  for  damages  for  alleged 
breach  of  contract.  They  alhged  that  the  plaintiffs  had  contracted 
to  supply  a  pump  for  the  barometric  condenser.  On  this  point,  the 
learned  Judge  found  for  the  defendants,  and  awarded  them 
£14  los.  The  plaintiffs  did  not  supply  pumps,  and  this  was 
known  to  defendants.  The  original  contract  had  been  for  the 
supply  of  a  jet  ejector,  which  did  not  necessitate  a  pump,  and  when 
the  matter  was  altered,  new  specifications  had  to  be  submitted  for 
the  barometric  condenser,  which  did  not  include  a  pump.  In  the 
work,  which  cost  £171  Ss.,  was  provision  for  an  exhaust  pipe,  and 
on  that  supplied  by  the  plaintiffs  was  a  T  joint,  to  which  was  attached 
a  drain  cock.  It  was  necessary  in  order  to  work  this  that  a  pump 
should  be  placed  over  the  drain  cock.  But  plaintiffs  did  not  supply 
these  pumps,  and  it  was  not  in  the  specification.  The  defendants 
said  in  the  County  Court,  "You  agreed  to  supply  us  with  a  proper 
installation,  but  we  found  we  had  to  provide  this  pump,  and  we 
charge  you  with  breach  of  contract  in  not  supplying  that." 

Me.  Justice  Bucknill  said  apparently  if  a  round  instead  of  a 
sharp  bend  had  been  provided,  the  pump  would  have  been 
unnecessary. 

Mr.  Ward  said  this  was  not  provided  for  in  the  specifica- 
tions, and  in  fact  it  was  not  part  of  the  plaintiffs'  trade  to  supply 
pumps. 

Counsel  pointed  out  that,  in  the  jet  ejector  condenser,  the  plaintiffs 
contracted  to  supply  a  complete  installation.  In  the  second  con- 
tract, however,  they  were  more  careful,  and  only  contracted  to  supply 
the  pipes  and  certain  accessories,  and  an  automatic  trap  was  not  in- 
cluded. In  the  Court  below,  faid  Counsel,  he  wanted  to  call  Mr. 
Foster,  but,  from  what  the  learned  Judge  said,  he  (Counsel)  thought 
Mr.  Foster  would  not  be  believed,  so  he  called  no  evidence. 

On  the  last  point,  Mr.  Sturge,  for  the  respondents,  said  the 
learned  Judge  never  refused  to  hear  the  witness,  and  he  never 
said  he  would  not  believe  the  witness  if  called. 

The  Court  said  the  witness  should  have  been  called  in  the  Court 
of  first  instance.  The  Ciurt  could  not  send  the  case  back  for  further 
inquiry.  On  the  general  matter,  their  Lordships  agreed  with  the 
finding  of  the  learned  Judge  on  the  evidence  before  him. 

The  appeal  was  dismissed,  with  costs. 


Teamcae  Accidsnt  Claims. 

The  hearing  concluded  on  June  27th  at  the  Durham  Assizes,  before 
Mr.  Justice  Eldon  Bankes  and  a  special  jury,  of  the  action  brought 
by  Miss  Sarah  Pym,  dressmaker,  of  West  Hartlepool,  to  recover 
£150  damages  for  personal  injuries  from  the  South  Shields 
Corporation. 

Mr.  Meynell  was  for  the  plaintiff,  and  Mr.  Scott  Fox,  K.C.,  and 
Mr.  Simey  for  the  defendants.  The  case  was  heard  at  the  previous 
Assizes,  but  the  jury  then  disagreed. 

Mr.  Meynell,  for  the  plaintiff,  said  complainant  undoubtedly 
received  somewhat  severe  injuries  by  reason  of  her  fall  from  the 
defendants'  tramcar.  The  issue  was  whether  that  fall  was  due  to 
the  negligence  of  the  defendants,  or  whether,  as  the  defendants 
alleged,  it  was  caused  by  Miss  Pym  attempting  to  get  out  of  the 
tramcar  while  it  was  in  motion. 

In  the  result,  the  jury  found  for  the  plaintiff  for  £145  damages. 


Bepoee  Lord  Hunter  and  a  jury,  in  the  Court  of  Session  on 
Friday,  the  trial  was  concluded  of  an  action  by  Mrs.  Catherine  Gibb, 
widow,  against  the  Edinburgh  and  District  Tramways  Co.,  for 
£2,000  in  respect  of  peri-cnal  injuries.  The  pursuer  alleged  that 
the  lower  part  of  her  skirt  was  caught  by  a  vertical  stay  on  the 
right  side  of  the  car,  or  became  jammed  between  the  main  stay  and 
the  body  of  the  car.  She  was,  in  consequence,  thrown  violently  to 
the  ground  and  dragged  for  some  distance  along'  the  causeway  on 
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her  face,  and  a  wheel  of  the  car  passed  over  her  left  leir,  the  injury 
neceasitatini.'  an  amputation.  She  contended  that  it  was  the  duty 
of  the  defenders  to  have  had  both  the  vertical  stay  and  the  main 
stay  truarded,  but  this  they  failed  to  do.  The  defenders  denied 
fault,  and  pleaded  contributory  nt'(;li(;encc.  There  was  no  nfceesity 
for  any  such  guards  as  the  pursuer  supgested  (they  contended^  and 
the  introduction  of  such  would  be  both  impracticable  and  dangeroDs 
in  view  of  the  construction  of  defenders'  cars.  A  model  of  a 
cable  car,  provided  by  the  company,  was  produced. 

Mk.  J.\mes  Bennett,  of  Edinburgh,  said  he  had  seen  the  pro- 
jection at  the  foot  of  the  vertical  rod  on  the  car,  which  was  con- 
cerned in  the  accident,  and  he  considered  it  quite  possible  that  a 
woman's  dress  might  be  caught  by  the  projection.  A  car  with  such 
a  projection  was  not  safe.  The  tffectual  way  to  obviate  an 
accident  ot  this  kind  would  be  to  put  on  a  screen.  There  would, 
however,  be  one  little  inconvenience  in  this,  in  that  it  was  some- 
times necessary  to  push  back  cable  tramcars  with  crowbars,  and  if 
a  screen  were  erected  it  would  be  in  the  way.  As  a  result  of  his 
inspection  of  various  types  of  care,  he  had  come  to  the  conclusion 
that  the  need  for  protecting  the  space  below  the  cars  and  between 
the  bogies  was  becoming  more  generally  recognised  than  it  used 
to  be,  and  while  Corporations  like  Newcastle,  Blackpool  and  Burnley 
had  gone  in  for  providing  side  screens,  others  had  got  over  the 
difficulty  to  a  large  extent  by  protecting  the  inner  faces  of  the 
bogie  wheel.".  If  such  precautions  had  been  taken  by  the  Edin- 
burgh Tramway  Co.,  the  accident  to  Mrs.  Gibb  would  have  been 
prevented.  Cross-examined,  Witness  admitted  that  apart  from  the 
present  action  and  another,  he  had  never  known  of  any  accident 
alleged  to  have  been  caused  by  a  projection  on  the  side  of  the 
Edinburgh  tramcars.  He  was  not  a  member  of  the  Tramway 
Association,  and  was  not  aware  that  that  body  had  never  discussed 
the  question  of  side  guards.  With  one  exception,  the  Witness  con- 
tinued, he  had  not  seen  any  type  of  car  with  so  much  unguarded 
open  space  as  the  Edinburgh  cars  had. 

Mr.  a.  H.  C-\mi"HELI.,  Corporation  engineer,  gave  it  as  his  personal 
opinion  that  some  side  guard  was  necessary  for  the  Edinburgh  cars. 
Replying  to  Lord  Hunter,  he  said  he  had  never  known  of  any 
accident  occurring  through  the  absence  of  the  side  guard, 

Mr,  R.  W.  Houartii,  consulting,  mechanical  and  electrical 
engineer,  was  of  opinion  that  some  fencing  was  required  for  the 
space  from  the  front  to  the  rear  wheels.  He  saw  no  difficulty  in 
applying  to  the  Edinburgh  cars  the  same  principle  as  that  adopted 
in  connection  with  the  Liverpool  cars. 

Mk.  G.  W.  Cbawford,  consulting  engineer,  Edinburgh,  said  that 
last  year  Edinburgh  cars  killed  as  many  people  as  the  cars  of  Glasgow, 
Aberdeen,  Leith,  and  Dundee  put  together.  In  (ilasgow  the  cars 
ran  at  a  much  higher  speed,  went  about  three  times  as  far,  and 
carried  four  times  as  many  people  as  the  Edinburgh  cars.  This  line 
of  evidence  was  disallowed  by  the  Judge. 

For  the  defenders,  Mr,  Andkew  Wilson,  Edinburgh,  said  the 
Edinburgh  car  was  much  safer  than  any  he  had  seen  in  respect  of 
the  tendency  to  touch  or  catch  clothing  ;  there  was  no  projection  to 
touch  the  clothing  of  a  person  standing  near  the  car.  Witness 
described  experiments  he  had  carried  out.  andwbich  he  held  provfd 
that  there  was  no  sucking-in  influence  f  xerted  by  a  car  as  it  passed, 
and  he  could  not  see  any  possible  way  in  which  a  skirt  could  be 
entangled. 

Mr.  Ben.ja.min  Hall  Blvth,  chairman  of  the  company  since 
1 1'94,  gave  it  as  his  opinion  that  it  was  impossible  that  there  could  be 
suction  at  the  front  or  side  of  a  tramcar.  The  vertical  stay  at  the 
side  of  the  car  constituted  no  danger  at  all.  The  side  guard 
suggested  by  the  pursuer  would  project  2}  in.  from  the  body  of  the 
car,  and  would  cause  a  real  obstruction,  which  might  be  a  danger  to 
the  public.  The  directors  of  the  company  had  taken  the  t)est  advice 
available,  and  their  only  anxiety  was  to  fir d  ont  something  better 
than  they  had  got  at  present, 

Mr,  C.  W,  Shepherd,  manager  of  the  company,  spoke  of  the  money 
spent  by  the  company  in  expermenting  in  lifeguards.  Bis  atten- 
tion having  been  called  to  the  stattment  that  it  was  impracticable 
to  fit  the  guard  to  a  car,  the  manager  explained  that  it  was 
impracticable  to  guard  the  whole  of  the  side  cf  the  car. 

Mr.  H.  E.  Blain,  tramway  manager  of  the  borough  of  West  Ham, 
and  President  of  the  Municipal  Tramways  Association,  said  he 
thought  accidents  would  be   aggravated  by  the  presecce   of  side 


The  jury  returned  a  unanimous  verdict  in  favour  of  the  Tram- 
way Co. 


North  Metropolitan  Electric  Supply  Co.  Summoned, 

The  North  Metropolitan  Electric  Supply  Co,  was  summoned  at 
Highgate  Police  Court  on  June  26th,  before  Sir  Alfred  Reynolds, 
for  that  they  being  occupiers  of  a  certain  factory  within  the 
meaning  of  the  Factory  and  Workshops  Act,  1901  and  190",  to  wit, 
the  sub-station  at  Woodberry  Grove,  Finchley,  were  guilty  of  an 
offence  against  Sec,  18  of  the  Regulations  of  1908  made  for  the 
generation,  transformation,  and  distribution  and  use  of  electrical 
energy  that  when  work  was  being  done  by  A.  R.  Shapcot  on  the 
switchboard,  the  switchboard  was  not  so  arranged  that  work  could 
be  carried  on  without  danger.  The  second  summons  charged  the 
company  with  employing  a  person  not  being  an  authorised  person 
or  competent  person  over  21  years  of  age,  to  undertake  cleaning, 
such  being  work  where  technical  knowledge  or  experience  was 
required. 

Mr.  Hunter  Gray  prosecuted,  and  Mr.  Bodkin  defended. 

Mr.  Gr.\y  said  the  first  summons  had  regard  to  the  proper  pro- 
tection of  an  electric  installation  so  as  to  prevent  injury  or  less  of 
life.  This  case  was  at  the  sub-station  at  the  North  Finchley 
tramway  station,  and  as  a  result,  he  alleged,  of  the  non-compliance 


with  these  rules  ard  regulations,  a  boy  of  18,  named  Arthur 
Reginald  Shapcot,  waa  killed  by  an  electric  discharge.  Finchley 
was  a  sub-station.  The  pressure  at  which  the  current  came  in  was 
10,000  volts.  Before  it  was  used  for  tramway  purposes  it  was 
transformed  down  to  COO  volts.  Mr.  Gray  explained  the  switch 
arrangement.  The  wire  in  the  vicinity  of  the  isolating  switch  was 
covered,  but  as  it  passed  through  the  current  transformer  it  was 
surrounded  by  porcelain  tubing  which  should  meet  and  cover  the 
rubl)er  wires.  It  did  not,  however,  and  there  was  a  little  bare 
place.  On  March  2.">th  Shapcot  was  working  under  a  man  named 
Styles,  cleaning  and  standing  on  the  oil  cell,  when  his  body  came 
into  contact  with  the  bare  part  of  the  conductor,  and  he  was  killed. 
Styles,  who  set  the  youth  to  do  the  work,  observed  him  most 
of  the  time.  It  was  suggested  that  Shapcot  should  have  done  all 
the  work  from  the  right-hand  box,  but  he  (Mr.  Gray)  thought 
that  they  would  find  from  the  dimensions  that  be  could  not  have 
done  it.  On  the  other  hand,  he  could  have  been  on  the  box  with 
absolute  safety  if  the  isolating  switch  had  been  open.  It  was  not 
open.  It  would  have  been  still  safer  had  the  whole  been  dis- 
connected, which  could  have  been  done.  That  was  one  provision 
made  by  Rule  LSD.  The  whole  thing  could  be  made  dead,  or 
if  it  were  going  to  be  made  dead  in  sections,  it  must  be  divided  or 
screened  off,  so  that  no  carelessness  would  cause  anyone  to  be  hurt 
whilst  working  there.  He  should  have  said  that  this  was  the 
three-phase  system,  and  anyone  would  get  about  6,000  volte.  In 
this  case  there  were  neither  permanent  nor  removable  screens  or 
divisions.  Rule  28  provided  that  no  person  except  an  authorised 
person  or  a  competent  person  should  undertake  any  repair,  exten- 
sion, cleaning  or  such  technical  work.  This  youth  was  18  or  19 
years  of  age,  and  had  been  with  the  company  9  or  10  months. 
He  was  not  an  authorised  or  competent  person  over  21  years 
of  age, 

Mh.  Thos  Geo.  Styles  said  Shapcot  worked  under  him,  and 
witness  understood  that  he  had  had  training  at  Tottenham  Institute. 
Once  in  three  weeks,  the  switch  limits  were  cleaned.  Shapcot  was 
told  to  work  at  the  switch  cells  on  the  right.  The  oil  cells  were 
about  6  ft.  high  and  the  distance  between  the  two  oil  cells  was  about 
2  ft.  6  in.  After  Shapcot  had  cleaned  the  right  oil  cell,  he  went  to 
the  left  oil  cell,  and  the  accident  happened  there.  The  isolating 
switch  was  cleaed,  and  there  were  no  screens.  The  pressure  limits 
were  cleaned  every  week,  but  he  only  did  it  once  in  three  weeks.  It 
was  always  done  at  night,  and  each  man  had  to  have  an  assistant. 
Witness  was  quite  satisfied  to  have  Shapcot  as  his  assistant. 

Mr.  Boi>kin  produced  a  scale  model,  which  was  shown  to  the 
Bench,  being  placed  on  the  dock.  Witness  said  Shapcot  could  have 
stood  on  the  girders  or  angle  bars  or  right  on  top  of  the  bns-bar 
coverings  with  perfect  safety.  For  any  work  he  had  to  do  it  was 
not  necessary  for  him  to  be  anywhere  but  on  the  right-hand  range 
and  the  top  of  the  bus-bars.  At  the  inquest,  the  jury  exonerated 
witness  from  all  blame.  Witness  thought  that  Shapcot  was 
able  and  competent  to  do  the  work  that  he  was  set  to  do  He 
did  not  know  how  he  got  across  to  the  left-hand  cell,  and 
witness  thought  it  was  partly  a  matter  of  speculation  as  to 
whether  it  was  easier  to  get  across  by  stepping  over  or  by  getting 
down,  crossing  to  the  left-hand  cell,  and  climbing  up  again. 

Mr.  Ram,  Home  Office  Inspector,  said  he  had  visited  the  station. 
He  could  get  across  under  the  bus-bars  from  one  oil  switch  to  the 
other  with  ease.  A  person  standing  on  this  particular  oil  switch 
would  be  in  reach  of  the  bare  piece  of  wire. 

Mr.  Bodkin  said  he  was  pursuing  that  subject  because  Shapcot 
had  probably  been  ont  of  the  line  of  vision  of  Styles  just  before  the 
accident.  Had  he  stepped  across  the  cells  he  would  not  have 
gone  ont  of  the  line  of  vision,  and  therefore,  he  (Mr.  Bodkin) 
believed  that  he  got  down  and  got  np  again  on  the  other  side.  That 
concluded  the  case  against  the  company.  Mr.  Bodkin  said  that 
the  prosecution  affected  the  methods  adopted  by  numerous  other 
electrical  power  supply  companies  in  different  parts  of  the  kingdom. 
This  was  the  first  time  that  either  of  those  regnlations  had  been 
discussed,  and  the  Highgate  justices  had  another  opportunity  of 
breaking  fresh  ground  in  law.  They  had  to  assign  a  reasonable 
interpretation  to  the  regulations,  and  he  did  not  hesitate  to  say  that 
they  would  have  great  difficulty  in  interpreting  them.  Mr.  Bexlkin 
went  on  to  argue  that  it  was  the  duty  and  liability,  solely  and 
entirely,  of  the  workmen,  and  from  the  beginning  to  the  end  the 
employer  was  not  mentioned  in  the  regulation.  It  was  the  work- 
man who  was  forbidden  to  undertake  the  work,  unless  he  was  an 
authorised  or  competent  person.  He  (Mr.  Bodkin)  submitted  that 
Shapcot  was  an  authorised  person  for  he  was  selected  by  the  com- 
pany, or  their  representative,  to  perform  certain  duties,  and  those 
duties  were  to  do  this  cleaning  under  the  direction  of  Styles,  about 
whom  ro  question  was  raised  at  all.  What  Shapcot  did  was 
practically  to  deliberately  move  the  screen,  if  there  had  been  one, 
to  get  into  what  he  thought  was  a  more  easy  position  for  cleaning. 

Mr,  Percy'  M.  Hunt,  engineer  in  charge  of  the  sub-station, 
cross-examined,  said  the  sub-station  had  two  feeders.  He  admitted 
that  the  one  main  could  easilyhave  been  made  dead. 

Mr.  Gray  :  And  you  could  still  supply  your  tramways  .' — Yes. 

Mr.  Gray-  ;  I  put  it  to  yon,  he  was  not  in  such  a  convenient  posi- 
tion to  clean  one  side  of  the  limit  resistance  from  the  left-hand  side 
as  he  would  be  if  he  were  working  from  the  other  side  ? — He 
could  clean  the  whole  easily  from  the  left-hand  side. 

In  answer  to  Mr,  Bodkin,  the  Witness  said  that  in  his  opinion 
the  provisions  in  foroe  complied  with  Regulation  18. 

Mr.  Arthur  Hy,  Pott  (engineer-in-chief  to  the  tramway  com- 
pany) :  He  thought  the  arrangement  of  the  apparatus  complied 
with  the  regulations.  It  was  perfectly  possible  to  clean  the  carbon 
resistance  from  the  top  of  the  bus-bars,  or  by  sitting  astride  on  one 
of  the  angle  irons.  That  was  absolutely  safe.  By  putting  a 
division  between  the  right-hand  series  of  cells,  and  the  cells  on  the 
left  hand,  he  thought  they  were  complying  with  the  regulations. 
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He  considered  Shapcot  capable  of  doins;  the  work  allotted  to  him. 
Witness  pointed  out  to  Mr.  Gray  that  it  was  possible  to  make  one 
of  the  mains  feeding  the  station  dead,  but  he  pointed  out  that  the 
other  main  might  break  down,  and  the  result  of  that  would  be  that 
the  trams  would  be  stopped,  and  the  lights  go  out. 

Me.  Ruthven  Murray,  engineer-in-chief  to  the  Power  Co., 
also  gave  evidence. 

Sir  Ai/FRED  Reynolds,  in  giving  the  decision  of  the  bench, 
said  :  We  consider  that  the  occupiers  are  liable,  and  also  say  that 
Shapcot,  in  our  opinion,  was  not  an  authorised  person.  On  the 
summons  against  Rale  18  we  fin?  the  defendant  company  £35, 
and  we  give  costs  of  £5  Ss.  Oa  the  summons  under  Rule  28  we 
make  a  nominal  fine  of  lOs.  and  the  Court  costs. 


British  Westinghouse  Electric  and  Manufacturing 

Co.,  Ltd.,  r.  Underground  Electric  Railways  of 

London,  Ltd. 

The  House  of  Lords  on  Monday  last  concluded  the  hearing  of  an 
appeal  by  the  plaintiffs  in  this  action  from  a  decision  of  the  Court 
of  Appeal  (Lords  Justices  Vaughan  Williams,  Buckley  and 
Kennedy)  in  December  last.  The  previous  hearing  was  reported  in 
the  Electrical  Review  for  December  sth,  1911. 

The  question  arose  with  reference  to  certain  turbines  and 
generating  machinery  supplied  by  the  plaintiffs  in  connection  with 
the  supply  of  electricity  for  the  defendants'  railway  plant. 
The  matter  went  to  arbitration,  and  a  motion  was  made  to  a 
Divisional  Court  (Justices  Piokford  and  Lush)  in  June  of  1911,  to 
set  aside  the  Arbitrator's  award.  The  Court  feeling  bound  by  a 
previous  decision  of  the  Divisional  Court  upon  certain  points  of 
law  that  had  been  submitted,  dismissed  the  motion 

Bv  a  majority  of  the  Court  of  Appeal,  that  decision  was  upheld, 
and  the  House  of  Lords  now  reserved  judgment. 


The  Telephone  Arbitration. 

iContinued  from  ^'oJ.  70,  page  10G7.) 

Mr.  Danckweets,  K.C,  said  the  couni-el  for  the  Postmaster- 
General  had  intimated  that  the  figures  given  oa  the  previous  day 
by  Mr.  Goddard  would  not  be  taken  as  proved  unless  the  gentlemen 
who  helped  in  their  preparation  were  called.  That  would  involve 
the  appearance  of  about  100  witnesses,  all  of  whom  were  now 
employed  in  the  Post  Office. 

His  Lordship  said  the  Court  had  indicated  that  opportunity 
should  be  given  to  a  representative  of  the  Post  Office  to  go  into  all 
these  matters  with  the  persons  who  prepared  the  tables.  The 
Postmaster-General  would  then  know  what  particular  facts  he 
desired  to  be  proved. 

Mr.  Danckwerts  acquiesced  in  that  course,  and  said  he  would 
ask  the  Solicitor- General  to  give  instructions  for  such  investigation 
to  take  place  speedily. 

The  Solicitor-General  said  he  did  not  desire  to  put  the  other 
aide  to  the  trouble  of  calling  100  witnesses.  If  he  were  informed 
of  the  names  of  the  gentlemen  who  had  carried  out  the  investiga- 
tion, he  would  see  that  the  necessary  inquiry  was  made. 

Sir  Alfred  Cripps  said  that  there  was  so  much  to  be  done  out- 
side the  Court  that  he  would  ask  the  Commission  not  to  sit  on 
the  Monday  following. 

This  request  was  granted,  it  being  supported  by  the  Solicitor- 
General. 

In  the  course  of  a  subsequent  discussion  on  the  claim  with  regard 
to  the  freight  charges  for  the  carriage  of  plant,  i:<;.,  from  the 
manufactories,  it  was  admitted  that  the  company  had  made  a 
mistake  respecting  the  main  rates  charges,  and  his  Lordship  said 
that  meant  a  reduction  of  about  £S0,000  on  one  item. 

Mr.  Frank  Gill,  the  engineer-in-chief  to  the  company,  was  then 
recalled  to  give  evidence  on  the  question  of  the  freight  charges. 
During  the  course  of  his  evidence.  Sir  A.  Cripps  said  that 
in  connection  with  these  charges  there  was  a  difference  between 
the  company  and  the  Post  Office  of  only  Id.  over  a  very  large 
area. 

Mr.  Godd.\rd  was  recalled  for  cross-examination,  and  was 
examined  with  regard  to  a  figure  of  £i,40i,000  which  was  given  as 
expenditure  on  plant  for  a  period  of  six  years.  A  table  was  put  in 
by  the  company  showing  that  the  total  expenditure  on  capital 
account  for  the  period  189.5  to  1910  was  £11,085,070,  and  on  revenue 
account  £15,310,255.  Witness  calculated  that  £604,000  was  the 
average  cost  of  plant  for  one  year. 

Sir  J.  Simon  :  Is  it  not  the  company's  case  that  the  figures  in 
their  books  for  capital  expenditure  are  not  true  because  they  have 
charged  to  revenue  account  what  really  ought  to  be  charged  to 
capital  account .' — That  is  so. 

Therefore  the  figures  in  your  books  should  be  larger  1 — Quite  so. 

Do  you  think,  then,  £501,000  for  one  year  is  a  fair  figure  to  take 
to  arrive  at  your  percentage  for  plant  cost  for  a  year .' — I  am 
afraid  I  cannot  answer  that  question. 

With  all  your  desire  to  assist  the  Court  by  your  knowledge, 
cannot  you  say  whether  or  not  the  figure  of  £504,000  is  within 
a  quarter  of  a  million  of  a  fair  average  for  one  year's  plant  cost .' — 
I  think  it  is. 

Counsel  asked  witness  to  take  the  six  years'  capital  charges  from 
1905  to  1910  11.  Having  added  up  this  total,  witness  said  it  came 
to  £5,080,247. 

The  Solicitor-General  :  That  is  so.    Now,  you  see  in  the  year 

1905  the  figure  for  plant  cost  was  £30,000  short  of  £1,000,000  :  in 

1906  it  was  over  £1,000,000  ;  in  1907  it  was  over  £1,000,000,  and 
in  1908  it  was  over  £750,000. — Witness  agreed  with  these  figures. 


Sir  J.  Simon  :  Do  you  still  say,  then,  that  £504,000  was  a  fair 
figure  to  take  as  a  year's  average  cost  for  plant  .' — It  all  depended 
on  the  period  which  was  taken. 

Do  you  agree  with  me  that  a  substantial  part  of  the  expenses  do 
not  vary  ? — Yes. 

And  if  you  take  that  part,  do  you  not  see  that  the  percentages 
you  seek  to  produce  are  all  false,  if  yon  have  taken  an  abnormally 
low  year  of  plant  cost  1 — Yes,  if  I  have  done  so. 

Do  you  or  do  you  not  agree  that  you  have  taken  an  abnormally 
low  year  ' — No  ;  I  do  not  think  I  do.  It  depends  whether  I  am  to 
be  confined  to  the  six  years'  average.  If  I  am,  my  answer  is  "Yes, 
I  have  taken  an  abnormally  low  figure,"  but  I  do  not  think,  upon 
the  1 1  years'  construction,  which  is  the  period  upon  which  the 
company's  claim  is  based,  that  the  £504,000  is  an  abnormally  low 
figure. 

Then  we  will  test  that  answer.  Take  the  figures  for  the  five 
years  before  1905  :  the  total  cost  for  that  period  amounts  to 
£3,477,000,  giving  a  figure  of  £8,557,249  for  the  11  years.  Now,  if 
you  divide  that,  you  wUl  see  that  the  average  cost  per  year  works 
out  at  £778,000? — That  is  so. 

Therefore,  the  substitution  of  1 1  years  for  six  years  does  not  help 
you  out  of  your  difficulty.  Do  you  now  agree  that  the  figure  of 
£504,000  is  abnormally  low  .' — Witness  eventually  agreed  that  the 
figure  of  £504,000  would  probably  turn  out  to  be  a  lower  figure 
than  was  actually  the  case.  Of  course,  witness  added,  there  was  the 
additional  cost  of  line  repairs  to  be  considered. 

Accepting  witness's  last  answer,  the  Solicitor-General  asked 
him  to  take  the  six  years'  cost  of  plant  construction  and  line 
repairs  added  together  .' — Witness  agreed  that  the  total  under  the 
two  heads  for  that  period  amounted  to  £5,643,500. 

Sir  J.  Simon  :  Now,  if  you  divide  that  by  six  you  get  a  year's 
average  of  £940,600  .'—That  is  so. 

But  the  yearly  average  according  to  your  figures  is  £734,000.  Is 
that  not  also  an  abnormally  low  average  .' — If  one  is  wrong  all  are 
wrong.  Later  witness  explained  that  the  figures,  he  had  now  been 
informed,  were  only  estimates. 

The  Solicitor- General  next  dealt  with  a  figure  of  £80,578  which 
was  included  in  the  capital  account  under  replacement  charges. 
He  submitted  that  that  figure  should  really  be  a  great  deal  more, 
and  proceeded  by  an  enormous  number  of  complicated  queries  to 
witness  to  try  to  analyse  the  way  in  which  the  figure  was  arrived  at. 
Eventually  this  became  another  matter  to  be  left  over,  with  a  view 
to  the  experts  on  both  sides  investigating  it  out  of  court. 

R'specting  the  figures  given  for  replacements,  it  was  arranged 
that  certain  items  under  that  head  should  be  gone  into  by  the 
accountants  for  the  respective  parties,  and  a  table  prepared. 

Sir  Alfred  Cripps  said  if  that  were  done  he  hoped  to  be  able  to 
complete  the  company's  case  by  the  end  of  the  next  week. 

Mr.  Goddard's  cross-examination  having  concluded.  Sir  Alex- 
ander Kennedy  gave  evidence  in  support  of  Mr.  Gill's  figures. 
With  regard  to  tendering  for  a  large  contract,  witness  said  that 
a  contractor  who  had  to  raise  several  millions  would  have  to  incur 
interest  on  the  borrowed  money  as  well  as  the  expense  of  raising 
the  loan.  That  would  all  come  within  contractors'  charges.  Con- 
tinuing, witness  said  that  5Ir.  Gill's  estimate  of  30  years  for  the  life 
of  underground  armoured  cables  was.  in  his  opinion,  rather  short. 
Twenty  years  for  vulcanised  rubber  cables  was  reasonable.  He 
had  put  down  a  cable  of  that  description  25  years  ago,  and  when 
it  was  taken  up  recently  it  was  found  to  be  perfectly  good.  In 
reckoning  for  depreciation,  allowance  had  to  be  made  for  scrap 
value. 

Mr.  Danckwerts  ;  It  has  been  suggested  that  the  cost  of  main- 
tenance increases  with  the  life  of  the  plant  .' 

Witness  :  I  do  not  think  that  is  really  true  in  respect  of  the 
greater  part  of  telephone  plant.  In  the  matter  of  poles  and  wires, 
for  instance,  there  is  no  increased  maintenance.  Either  the  pole  is 
there  doing  its  work  or  it  is  not.  Cases  of  switchboards  and 
portions  of  plant,  where,  on  the  face  of  things,  a  question  ol  main- 
tenance would  come,  have  been  allowed  for  by  reason  of  the  fact 
that  the  parts  which  require  maintaining  have  been  taken  at 
extremely  short  lives — 2i  and  3  years.  Of  course,  if  questions 
relating  to  revenue  were  allowed  to  come  into  the  matter,  he  would 
point  out  that  the  company's  plant  in  most  cases  had  a  greater 
earning  capacity  than  was  the  case  when  it  was  put  down.  For 
instance,  a  pole  when  it  was  put  up  might  only  carry  10  wires, 
but  after  five  years  it  might  be  carrying  30  wires.  He  understood, 
however,  that  such  revenue  considerations  were  barred  from  the 
valuation. 

( Te  be  continued.) 


The  Horsfall  Destructor  Co..  Ltd.— 0 whig  to  very 

heavy  litigation  in  connection  with  thrashing  machines  sent  to  the 
South  of  Europe  to  the  order  of  an  English  firm,  which  resulted 
unfavourably  to  the  company,  the  latter  found  itself  unable  to 
meet  its  obligations,  and  a  few  weeks  ago  Mr.  A.  W.  Wyon  was 
appointed  receiver  and  manager  on  behalf  of  the  debenture-holders. 
We  are  authorised  to  state  that  Mr.  Wyon  is  carrying  on  the 
business  at  Atlas  Works.  Pershore,  and  that  he  is  making  arrange- 
ments for  the  carrying  out  of  any  destructor  contracts  entrusted  to 
the  firm,  with  the  assistance  of  a  well  known  and  very  strong  firm 
of  contractors.  The  services  of  the  skilled  staff  of  the  company  are 
available,  and  it  is  hoped  at  no  distant  date  to  re-establish  the 
concern  on  a  substantial  basis. 

Patent  Application. — Application  has  been  made  for 
restoration  of  patent  No.  23,725  of  1 907  for  "  A  new  or  improved 
recording  mechanism  for  engine-room  telegraphs  and  the  like,"  by 
Oswald  Dean. 
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s  Sloan  Electrical  Co.    . .      2    2    0                 Justice  P 110 

«Conradty,C 3    0    0  »  Willcox,  W.  H.,  4  Co.. .  2    2    0 

8  Unwin  Bros                           110  d  Krausse  4  Aue.bach    ..  2    3    0 

.  Crampton  4  Sons                 0  10    6  d  Union  Cable   Co.        ..220 

«  Cantie  Switch  Co.,  Ltd.      1    1    0           ./ Goulding,  T.  W 2    2    0 

d  Taylor,  C.  E 5    5    0           d  Thurrauer,  L 2    3    0 

«Lind4Co 110  ...  Lichtenstein,  P.           ..  0  10    6 

» Griffiths  Bros                      2    2    0  I '  General  Electric  Co.    . .  16  15    0 

d  Champion,  C.H.                   0    5    0        i  m  Hirst,  H. 1?  '?    2 

d  Whitfleld  Tan  Co.        . .      0  10    6           d  Byng,  E.  G ^19. 

d  Putney,  Samuel,  Ltd...      0    6    0           d  Byng,  L.  G 5    5    0 

dPlumtree.J.  P 0  10    0           ./ Railing,  M 5    5    0 

sJandus  ArcLampCo...      2    2    0  d  White,  B.  D.                  ..  J    J    0 

d  Wardroper,  A.  K.        ..      0    2    6  i.i  Rawlmgs,  W.  R,           ..  110 

d  Blundstone,  S.  R.        .110          m  Mason,  A.  V 110 

d  Fells,  J.  M.         ..         ..       110  d  Pirelli,  Alberto  . .         ..  2    2    0 

s  Straus,  G.,  4  Co.                  2    5    0  d  Broacha,  Sir  8.  B.  5    5    0 

s  Jaeger  Bros 110  d  Chalk,  Walter    . .         . .  110 

d  Atkinson,  Llewellyn  B.      1    0    0           d  Wolf  A 0  10    6 

sHornsby,Richd.,4Sons      1    1    0           d  Bevis,  H 110 

m  Esson,  W.  B 2    2    0           .'  Bhepperd,  J 110 

m  Wallis-Jones,  Regd.  J.      110  s  Lundberg,  A.  P.,4  Sons  2    2    0 

d  Hooper,  John  P.           ..560           >»  Hoare,  W.  H 0  10    6 

s  Berridge,  Geo,  4  Co.  ..      2    2    0           in  Thomson,  A 0  10    0 

d  Von  Chauvin,  G.          ..220  '"  Kaye  4  Neville  . .         . .  050 

.Blaokburn.Stariing&Co.     2    2    0  d  Huddleston,  J.  Snow    ..  110 

.Thompson,  W.  P.,  4  Co,      1    1    0  .Concordia    Elec.    Wire 

»■  Manifold    Printing  Co.      110  Co.  (Staff)        . .  110 

s  Percy  Lund        ..         ..      0    5    0  s  Benson,  W.   A.  8.,  4  Co.  0  10    6 

»  Sterling  Tele  4  Elec.Co.     3    3    0  »  Handcock  4  Dykes  110 

m  Burney,  Guy                 ..220  •'  Brit.  Ever-Ready  Elec. 

.Concordia  Elec.  Wire  Co.    3    3    0                  Co 2    2    0 

.  Ward  4  Goldstone       . .      3    3    0           ">  Wild,  L.  W 110 

d  Middleton,  V.  G.          ..       110            s  Reid,  Ed.  J 110 

m  Koettgen,  C 5    5    0           »>  Trotter,  A.  P 110 

s  Davidson  4  Co.,  Ltd.  ..      110  s  Pope's  Elec.  Lamp  Co.  110 

m  Kingsbury,  J.  E.          ..      2    2    0            .  Crompton  4  Co 2    2    0 

s  Preece,  Cardew  4  Bnell      2    2    0  m  Hughman,  R.  W.  110 

m  Davenport,  W 110           m  Kolle,  H.  W 2    2    0 

s  Digby  Thos 5    5    0  .  Lawton,  John,  4  8ons  . .  110 

» Teget'meier,  C.  G.        ..      110  d  Electrical      Engineers' 

d  Ollivant,  Wr  E.  C.  K.  . .      2    2    0  Ball,  Committee  of. .  20    0    0 

d  Rainsford,  T 110  Is  Brit.  Thomson-Houston 

dLundberg.A.  P.,  4  Sons      110                  Co 10  10    0 

d  Potter,  W.  and  J.        . .      110  »  Espir,  Fernnnd  . .  110 

d  Plutte,  Scheele  &  Co.  . .       110  »  British  Traders'  Assoc.  8    3    0 

m  Baker,  G.T 110           „.  Clothier,  H.  W 0  10    6 

s  Croggon  &  Co.,Ltd.     ..      110           r..  Lawrence,  A 0  10    o 


.(Hawkins  Bros.  4  Co.    ..  1 

/  n.  Prestige,  J.  Tbeo.,  jun.  10 

...  Clark,  E.  J 1 

...  Hay,  G 1 

(t  Pilkington  Bros.           . .  0 

dKidd,  Q.  W 0 

dQlll,  A.  B 5 

«  Trann,  Dr.  Hein  ,  4  Sons  2 

d  Tiaun,  Dr,  Hein.,  4  Sons  !l 

d  MoBeley,D.,ABon9,  Ltd.  il 
d  Harburg  4  Vienna  I.R. 

Co.,  Ltd 2 

./ Pirelli,  Ltd 2 

«  Hurst,  A.,  *  Co.            . .  2 

d  Netllelold4  Sons,  Ltd.  2 

d  Cookson  4  Co 1 

d  WallBcb  Bros.,  Ltd.    ..  1 


...  Baldwin,  J.  H 0  : 

»  Wiggins,  F.,  4  Sons    . .  1 

m  O'Meara,  Major  W.  A.  1 

>  Koarsley,  Robt.,  4  Co.  1 

«  Green,  F.  A 1 

«  Brimsdcwn  Lamp  Works    2 

...  Morton.  P 0  : 

...  Hawes.  F.  B.  O.  1 
...  Hawes,  F.  B.  O.            .10 

d  Ashton,  H.  M.,  Ltd.     . .  0 

./  Ormiston  4  Sons  . .  8 

d  Brit.    Elec.     4     Allied 

MIrs.'Assn 250 

»  Wilson,  E.  C 0 

d  Palk,  Stadclmann  4  Co.  5 

d  Anderson,  John,  4  Sons  2 

d  Gillespie  &  Beales        . .  1 


The  letter  coming  before  each  of  the  names  signitles  the  following: — 
,M<mber;  «,  Subscriber;  d,  Donor  ;  /  m.  Life  Member ;  I »,  Lite  Subscriber. 


PARLIAMENTARY. 


Biii^^ley  Tramways. 

On  June  2."ith  and  2i;th  Sir  J.  Conipton  Rickett's  Select  Committee 
of  the  House  of  Commons  considered  the  Tramways  Provisional 
Order  Confirmation  Bill,  which,  amongst  other  orders,  confirmed 
the  Provisional  Order  granted  by  the  Board  of  Trade  to  the  Bingley 
Urban  District  Council  authorii-in),'  the  construction  of  a  tramway 
throut;h  the  urban  district  of  Binglcy,  and  connectinfr  with  the 
tramways  of  the  Bradford  Corporation. 

Mil.  Dillon,  who  appeared  for  the  promoters,  explained  that  the 
tramway  would  be  just  over  :i  miles  long,  and  at  Shipley  it  would 
connect  with  the  Bradford  Corporation  Tramway,  and  provide  a 
means  of  communication  between  Bingley  and  Bradford.  The  only 
opposition  came  from  the  West  Riding  County  Council,  who  asked 
that  certain  roads  should  be  widened,  and  the  promoters,  whilst 
agreeing  that  these  roads  required  widening,  contended  that  a  large 
portion  of  the  cost  should  be  borne  by  the  County  Council. 

Mr.  II.  BoTTOMLEY,  surveyor  to  the  Bingley  District  Council, 
estimated  the  cost  of  the  tramway  at  £11,000,  after  allowing  for 
the  sale  of  purchased  land. 

Mr.  C.  J.  Spkncer,  general  manager  of  the  Bradford  Corporation 
Tramways,  said  the  tramways  would  be  worked  by  the  Bradford 
Corporation  as  part  of  their  system. 

Other  evidence  having  been  given  in  support  of  the  Bill,  the 
surveyor  to  the  West  Riding  County  Council  was  called  by  Mr. 
Wkddehuurn,  and  he  urged  on  the  Committee  that  a  large  share  of 
the  cost  of  the  proposed  widenings  should  fall  on  the  Urban  Dis- 
trict Council. 

The  Committee  passed  the  Bill,  subject  to  the  condition  that  the 
cost  of  widening  Cottingley  Bridge  should  be  equally  divided 
between  the  County  Council  and  the  Urban  District  Council  ol 
Bingley.  With  regard  to  the  widening  of  Rushworth  Corner,  they 
fixed  that  the  County  Council  should  contribute  two-thirds  and 
the  U.D  C.  one-third  ;  and  that  the  cost  of  widening  Main  Street 
should  be  borne  as  to  one-fourth  by  the  County  Council  and  three- 
fourths  by  the  District  Council. 


Electric  Tramways  (London).— Mr.  Kellaway  asked  the 
President  of  the  Local  Government  Board  what  was  the  total 
amount,  and  the  amount  per  vehicle,  paid  last  year  in  rates  (1) 
on  the  track  ;  (2)  towards  road  making  and  maintenance  ;  (.S) 
toward  cost  of  road  widenings,  by  the  London  County  Council 
tramways  and  the  motor-omnibus  companies,  respectively,  in  the 
administrative  county  of  London. — Mr.  Bums,  in  reply,  said  he  was 
informed  by  the  London  County  Council  that  in  the  year  ended 
March  31st,  iyi2,  the  amount  paid  by  them  in  rates  on  the  track 
of  their  electric  tramways  was  f  98,.526,  being  £81  per  car  in 
use  ;  that  the  estimated  charge  for  road-making  and  maintenance 
was  £120,000,  or  £102  per  car,  and  that  the  amount  paid  towards 
the  cost  of  road  widenings  was  £23,030,  or  £20  per  car.  He  had 
no  information  as  to  the  rates  paid  by  the  motor-omnibus  com- 
panies.    Rates  were  not  assessed  on  movable  property. 

Illumination  Standards.— Mr.  Watt  asked  whether  it  was  the 
intention  of  the  Home  Secretary  to  appoint  a  Committee  to  inquire 
into  the  question  of  illumination  standards  :  if  so,  would  he  say 
when  it  was  to  be  appointed,  of  how  many  it  would  consist,  and 
whether  he  would  see  that  a  Scottish  member  was  put  on  it.  Mr. 
Ellis  Griffith  said  it  was  the  intention  to  appoint  a  Committee,  and 
its  constitution  was  now  under  consideration.  The  Committee  would 
be  a  Committee  of  experts,  and  questions  of  the  representation  of 
particular  parts  of  the  country,  or  particular  industries,  would  not 
arise.     He  could  not  give  any  further  details  at  present. 

Lighting  of  the  Hons.e  of  Commons.— Sir  Daniel  Goddard 
asked  the  Hon.  Member  for  St.  George's  in-the- East,  as  repre- 
senting the  First  Commissioner  of  Works,  whether  the  First  Com- 
missioner of  Works  would  consider  the  possibility  of  substituting 
a  modern  system  of  gas  lighting  for  the  illumination  of  the  House, 
which,  whilst  increasing  the  illumination,  would  greatly  reduce 
the  present  cost  and  be  far  more  economical  than  electricity  ; 
whether  the  present  system  had  been  in  use  for  at  least  40  years, 
and  was  now  obsolete  ;  and  whether  the  experiments  reported  to 
have  been  made  were  experiments  with  electricity  only,  and  not 
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with  gas,  unier  the  improved  cmdition?  oE  modera  lighting'. — Mr. 
Wedgwood  Benn  replied  that  after  consideration  it  appeared  that 
incandescent  mantles  could  not  well  b3  used,  by  reason  of  the 
draught  from  the  ventilating  fan,  and  no  experiments  had  been 
made  with  them.  The  present  system  of  lighting  had  been  in  use, 
•with  slight  changes,  for  rather  more  than  40  years. 

Metropolitan  District  Railway  Bill.— This  Bill  came  on 
June  25th  before  the  Unopposed  Bill  Committee  of  the  House  of 
Ijord^,  and  wa?  ordered  to  hi  reported  for  third  reading. 


The  Hon.   E.    C. 


14,639,     "Dynamos,  rcctiflers,  turbo-generators."    J.  Lecoi  he.    June  22nd. 

14,6.53.  "  Electrically-controlled  signals  for  use  in  determining  tempera- 
ture."   A.  MoNab,    June  22na.     (Complete.) 

14,6nt.  "Methods  of  drawing  fine  wires  of  refractory  metals."  K.  Farkas. 
(Convention  date,  June  23rd,  1911,  United  States.)    June  22nd.    (Complete.) 

14,655.  *'  Incandescent  lamps  with  drawn  metal  wire  filaments."  K,  Farkas. 
(Convention  date,  June  23rd,  1911,  United  States.)    June  22nd.    (Complete.) 

14,658.  "Signal  installations  for  supervising  the  relative  positions  of  turn- 
tables or  other  rotating  stations."  Siemens  Bros.  &  Co.,  Ltd.  (Siemens  and 
Halske  Akt.-Ges.,  Germany.)    June  22nd.    (Complete.) 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED,) 

Oomplled  expressly  for  this  jonrnal  by  Messrs,  W.  P.  Tbohpsor  &  Co., 
Bleotrioal  Patent  Agents,  286,  High  Bolborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inqoiries  should  be  addressed. 


PUBLISHED    SPECIFICATIONS. 

Ooples  of  any  o(  the  BpeolflcatioDS  In  the  following  list  may  be  obtained 
of  Messrs,  W.  P.  Tboufbon  &  Co.,  386,  High  Holbom,  W.O.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


14,036.  "  Electric  starting  and  regulating  switches."  G.  0.  Donovan.  June 
17th.    (Complete.) 

14,056.    "  Turbo-fleld  magnets."    R.  A.  Holbech  and  A.  Rolfe.    June  I7th. 

14,063.  "Means  for  automatically  illuminating  advertisements  in  electric 
trains  and  the  liite."     R.  H.  Morgan.    June  17th. 

14,087.  "  Mercury  switches  and  arrangements  for  starting  electric  motors 
by  means  of  tlie  same."  Siemens  Scbuckertwerke  Q.m.b.H.  (Convention 
date,  June  2l3t,  1911,  Germany.)    June  17th.     (Complete.) 

14,083.  "Switches  or  switch  arrangements  for  use  in  electrioal  oircuiti," 
F.  BaoADBENT.    June  17th. 

14,116.  "  Electric  measuring  instruments."  British  Thomson-Hoosion 
Co.,  Ltd.,  and  F.  Holden.    June  17th. 

14.120.  "  Automatic  electromagnetic  cut-outs."  P.  Wessel  and  T.  Gyslkr, 
June  17th.    (Complete.) 

14,143,    "  E  eotric  welding."    A.  L.  Johnson.    June  17th.    (Complete.) 
14,157.    "  Armoured  electric  cables."   Callender*s  Cable  and  Construction 
Co.,  Ltd.  and  C.  Pipkin.    June  17th. 

14,164.  "  Electric  induction  heater  or  furnace."  A.  Helfenstein.  (Conven- 
tion date  June  16th,  1911,  Germany).    June  17th.    (Complete.) 

14,178.  "  Electrioal  means  of  volatilising  metals  and  the  direct  rapid  con- 
version into  compounds  of  a  finely  divided  state."  E.  M.  Bailey,  W.  Plkws. 
H.  P.  McDjwell  and  T.  Middleion.    June  18th. 


Wilson     and      W.      Henderson. 

14.189.  "  Braided  wire  electrical  resistances."    A.  B.  Soar.    June  I8tb. 

14.190.  "  Electric  resistances."    W.  F.  Jones.    June  I8th. 

14,202.  "  Miners' electrical  safety  lamps."  W.  Thomson  and  J.  H.  Roth- 
well.     June  18th. 

14.216.    "  Protection  for  telephone  wires."    G.H.Jones.    June  18th. 

14,224.  "  Automatic  electrical  announcer."  A.  J.  W.  Monden  and  J.  M. 
Moir.  (Convention  date,  November  29th,  1911,  New  Zealand.)  June  18th. 
(Complete.) 

14,235.  "  Electrically  operated  announoer."  A.  J.  W.  Mcnden  and  J.  M- 
Mure.  (Convention  date,  January  29th,  1918,  New  Zealand.)  June  13  h. 
tJComplete.) 


14,251.     "  Sparking  plugs."    G.  Farina.    June  18th.    (Complete.) 
14,267.     "  Carbon  electrode  for  electric  furnaces."     Planiawerke  Akt.-Ges. 
FOR  KoHLENFABRiKATioN.    (Convention  date,  July  2Ut,  1911,  Germany.)    June 
I8th.     (Complete.)  j  ;    uuno 

14.270.  "  Electric  switches."    H.  Leitnkr.    June  18th. 

14.271.  "  Electric  switches."  A.  C.  Whish  and  British  Electric  Trans- 
former Co.,  Ltd.    June  18th. 

14,280.    "  Magnetic  and  gyroscopic  compasses."    E.  H.  Clift.    June  19th. 
14,306.    "Terminal  mounting  and   cord-gripping  means  for  electric  lamp- 
holders,  adaptors,  or  the  like."    G.  St.  J.  Day.    June  19lh. 

14.317.  "Telephone    sub-station    switching  systems."     W.   Aitken.    June 

14.318.  "  Telephone  eschange  systems."     W.  Aitken.    June  19th. 
14,339.    "  Ships' compasses."    L.  P.  FncHs.    June  19th.    (Complete.) 
14,354.     "  Method  of  utilising  electric  current  for  heating  purposes."    W    R 

Rawlings.    June  19th. 

14,365.  "  Magneto-electric  machines  lor  combined  ignition  and  illuminating 
purposes  on  motor  road  vehicles."  F.  R.  Simms  and  Sims  Magneto  Co  Ltd 
June  19th. 

14,370.    "  Protection  for  telephone  wires."    G.  H.  Jones.    June  19th. 
14,878.    "  Electric  measuring  instruments."    British  Thomson-Houston  Co 
Ltd  ,  and  A.  P.  Young.    June  19th. 
14,885.    "Miners'    safety    lamps    of    the    electric    type." 


Jmie  19th. 


HUDON. 


14,389.  Method  of  increasing  the  frequency  of  alternating  currents  by 
means  of  static  transformers."  H.  Sefton-Jones.  (Ges.  fur  Drahtlose  Tele- 
graphic  m.b.H.,  Germany.)    June  19th. 

14,890.  "Method  of  and  apparatus  for  the  production  of  alternating 
currents  of  high  frequency."  H.  Sefton-Jones.  (Ges.  fur  Drahtlose  Tele- 
graphie  m.b.H.,  Germany.)    June  19th. 

14,396.  "Control  and  use  of  series-wound  dynamo-electric  machines" 
H.  F.  Haworth  and  Thomas  Transmission,  Ltd.    June  20th. 

14,460.    "Electric  fuses  or  cutouts."    H.  R.  Schultz.    June  20th. 

14,466.  "Electromagnetically-controlled  gas  valves."  Compaonie  du  Gaz 
Electrique.    (Convention  date,  April  17th,  1912.)    June  20th.    (Complete.) 

14,514.  "Combined  windmill  and  dynamo-electric  machinery."  J  A 
jLeeming.    June  21st. 

14,516.  "  Arc  lamps."  Kohtino  &  Mathiesen  Akt.-Ges.  June  21st. 
(Complete.) 

14,560.  "  Means  for  obtaining  two  separate  and  opposite  drives  from  a  single 
■electric  motor."    H.  T.  Holmes  and  J.  Kemp- Welch.    June  21st. 

14,568.  "  Automatic  telephone  systems."  Siemens  Bros.  &  Co.,  Ltd. 
.(Siemens  &  Halske  Akt.-Ges.,  Germany.)  (Addition  to  No.  7,093,  of  1910.) 
.June  21st.    (Complete.) 

14,664.  "  Electromagnetic  relays."  Siemens  Bros.  &  Co.,  Ltd.,  and  W.  H- 
Grinsted.    June  2l3t.    (Complete.) 


1911. 


Transmitter  for  Telephone  and  other  Sound-transmitting  Instruments. 

E.  C.  R.  Marks.     (Webb.)     10,966.    July  24th. 
Apparatus  for  the  Ad.iustment  of  Oscillation  Cibcdits  of  Wireless  Tele- 
graph Transmitting  Stations.    G.  C.  Dymond.    (Gesellschaft  fur  Drahtlose 

Telegraphic.)    17,149.    July  26th. 
Electric  Pocket  Lamps.    A.  P.  H.  Pouteaux.     17,281.    July  28th. 
Electric  Switches.    H.  J.  Furneaux  and  W.  B.  Rock.    17,502.    August  1st. 
Electric    Switches    for     Use    with    Timing    or    other    Predetermining 

Mechanism.    H.  P.  Allison  and  H.  J.  Arnold.    17,788.    August  4th. 
Telephones.      B.    Gwozdz.      (Convention    date    not   granted.      Addition    to 

No.  11,234  of  1911.)    17,900.    August  6th. 
Certain  KI^Ds  of  Fittings  for  Electrical  Conduits.    J.  W.  Brooks  and 

A.  E.  Read.    18,901.    August  23rd. 
Systems  of  Eleciric  Distribution.    British  Thomson-Houston  Co.    (General 

Electric  Co.)     19.260.    August  a8th. 
Circuit  Arrangements  for  Automatic   Telephone  Systems.    Siemens  and 

Halske  Akt.-Ges.    19,646.    September  4th.    (October  12th,  1910.) 
Telephonic  Apparatus.     E.  A.  Graham.    22,634.    October  13th. 
Means  of  Jointing  and  Bonding  between  Lead  Covered  or  Lead  Covered 

AND  Armoured  Electric  Cables,  and  Cast-Iron,  Wrought  Iron  or  Mild 

Steel  Sleeves  oB  Joint-Boxes.    R.  B.  Mitchell  and  F.  J.  Cooper.    22,818 

October  17th. 
Means   for   Varying  the   Inductance    of   Electric  Circuits.    G.   Schiefer' 

stein.    23,283.    October  21st.    (Patent  of  Addition  not  granted.     Divided 

application  on  No.  12,978  of  1911.    May  SOth.) 
Automatic  Regulators  for  Electric  Welding  Apparatus.    Ges.  far  Elektro 

technische  Industrie.    23,948.    October  28th.    (October  29th,  1910.) 
Method   of   Manufacturing   Electric   Steel  Castings.     G.   Fisher  and  B, 

Schudel.    27,377.     December  6th.    (December  7th,  1910.) 
Lighting  of   Motor-Driven  Vehicles  by  Electricity.    H.  Leitner.    27,482. 

December  7th. 
Electric   Distribution   Systems.     J.  Bijur.     28,391.     December  16th.    (Di 

cember2l6t,  1910.) 


Joints  ] 


1912. 

Electric  Conductors  Entering  Vacuum   Apparatus.    T.  Sakai. 

38.    January  1st.    (January  7th,  1911.) 
Circuit  Arrangements  for  Connecting  a  Trunk  Line  Telephone  Exchange 

with  the  Subscribers  of  a  Local  Automatic  Exchange.    Siemens  Bros. 

and  Co.     (Siemens  &  Halske  Akt.-Ges.)    628.    January  6th. 
Manufacture  of  Dies  for  Wire-Drawing  and  the  Like.    British  Thomscn- 

Houston  Co.    (General  Electric  Co.)    536.    January  6th. 
Construction  of  Electrical  Accumulator.    P.  Marino.    2,576.    January  31st. 


Memorials  to    the  "  Titanic "  Engineering  Staff. 

— The  InBtitute  of  Marine  Engineers  is  promoting  a  memorial  to 
the  engineering  staff  of  the  Titniiic;  every  member  of  which  lost 
his  life  whilst  keeping  the  pumps  and  electric  light  going  to  the 
last  moment.  Only  those  who  have  been  through  the  mill  can 
realise  the  splendid  courage  and  devotion  of  these  men,  who, 
taking  no  thought  for  themselves,  and  obedient  only  to  the  call  of 
duty,  steadfastly  remained  at  their  posts,  knowing  as  they  must 
have  done  that  the  great  ship  was  doomed.  There  is  no  case  on 
record  where  British  engineers  have  failed  in  their  duty  on  a  sink- 
ing ship  :  but  this  instance  is  marked  by  the  exceptional  magnitude 
of  the  disaster.  The  engine-room  staff  consisted  of  no  fewer  than 
3.")  persons,  of  whom  0  were  classed  as  electricians — namely,  Messrs. 
Peter  Sloan  (chief),  A.  S.  AUsop,  H.  Jupe,  A.  P.  Middleton,  A.  G. 
Irvine  and  W.  Kelly,  No  finer  staff  of  engineers  ever  went  to  sea, 
and  we  commend  their  memory  to  our  readers.  A  special  issue  of 
the  Journal  of  the  Institute  of  Marine  Engineers  contains  portraits 
and  biographical  notices  of  them  all,  and  contributions  to  the 
Memorial  Fund  may  be  sent  to  the  Secretary,  '>fi,  Romford  Road, 
Stratford,  London,  E.  A  memorial  is  also  to  be  erected  on  the 
banks  of  the  River  Mersey  :  a  strong  Committee  has  been  formed, 
and  contributions  may  be  sent  to  Mr.  A.  .T.  Maginnis,  the  chairman, 
10.  Drury  Lane,  Liverpool.  It  is  intended  that  the  fund  shall 
provide  also  for  the  erection  of  memorial  tablets  or  other  records 
in  other  seaports. 
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REGULATING    WIRELESS 
TELEGRAPHY. 


[41] 


TuK  International  Radio-Telegraphic  Conference,  which 
oixiiied  in  London  on  June  4  th,  was  formally  closed  on 
Friday,  July  5th,  after  the  signing  of  the  amended  Convention. 
The  progi-amme  of  serious  business  and  social  events  which 
the  delegates  have  successfully  overcome  has  been  a 
strenuous  one — so  strenuous,  indeed,  that  the  departure  of 
some  two  or  three  delegates  for  their  respective  countries 
was  delayed  owing  to  indisposition.  The  Government, 
public  depiirtraents,  and  wireless  companies  vied  with  each, 
other  in  making  the  stay  of  the  distinguished  foreign 
visitore  a  pleasant  and  memorable  one,  and  we  do  not  think 
that  there  is  any  exaggeration  in  the  claim  so  freely  made 
during  the  past  month,  that  wireless  telegraphy  is  an 
important  factor  in  international  friendship.  The  bitter 
jealousies  between  public  officials  and  factions  supporting 
rival  interests  found  no  voice  during  the  Conference,  and  it  is 
sincerely  to  be  hojwd  that  the  last  h<is  been  hoard  of  a 
rivalry  which  boded  no  good  for  anybody.  How  sti'ikiiig  is 
the  contrast  between  the  Conference  which  has  just  closed 
and  its  predecessors  of  1903  and  lOOCi,  both  of  which  were 
shrouded  by  the  grey  mist  of  suspicion  and  jealousy  I  What- 
ever may  have  been  the  motives  of  the  German  Government 
when  they  summoned  the  first  two  conferences,  there  can  be 
no  question  as  to  the  benefit  which  has  resulted.  The  fear 
that  the  bondage  of  official  regulations  imposed  upon 
wireless  telegraphy  in  the  early  stages  of  its  de\elopment 
would  have  the  effect  of  hindering  and  delaying  the 
introduction  of  improvements  has  been  shown  to  be  ground- 
less, and  the  pioneering  wireless  company  has  not  only  not 
suffered  the  injurious  effects  which  it  was  prophesied  would 
befall  it,  but  has  progressed  in  a  way  which  even  its  most 
sanguine  supporters  could  not  have  foreseen.  It  is  only  fair 
to  acknowledge  that  the  present  stage  in  the  development  of 
wireless  telegraphy  is  largely  due  to  Mr.  Marconi  and  his 
company,  whom  everyone  will  most  heartily  congratulate 
upon  having  safely  weathered  the  early  failures  and  dis- 
couragement which  beset  their  path.  In  spite  of  the  removal 
of  restrictions  and  the  freedom  of  competition  throughout  the 
world,  the  Marconi  Co.  controls  80  per  cent,  of  the 
mercantile  telegraph  business  of  the  world,  and  alone 
carries  on  a  long-distance  shore-to-shore  wireless  telegraph 
business. 

A  full  report  of  the  proceedings  in  connection  with  the 
International  Conference  just  closed  has  not  been  pubUshed, 
and  we  doubt  whether  we  are  likely  to  see  anything  in  the 
nature  of  such  a  report.  At  a  later  date  no  doubt  we  shall 
be  in  possession  of  the  complete  amended  Convention.  In 
the  meantime,  an  interim  statement  has  been  issued  by  the 
Post  Office,  which  indicates  that  some  important  changes 
have  been  made  in  the  regulations  which  will  considerably 
affect  the  future  of  wireless  telegraphy,  and  will  not  only 

C 


42 


THE    ELECTRICAL    REVIEW.         [Voi.ri.   No.  i.sor,  July  12, 1912. 


go  far  to  render  its  use  universal,  Iiut  will  help  to  secure 
greater  efficiency. 

The  vexed  question  of  intercommunication  between  ships 
fitted  with  different  systems  has  been  most  satisfactorily 
disposed  of,  and  although  the  regulations,  if  ratified  by  the 
respective  Governments,  do  not  take  effect  until  July  1st, 
1913,  it  is  pleasing  to  note  that  the  Marconi  Co.  intend  to 
put  the  new  conditions  into  immediate  operation,  without 
waiting  until  that  date.  The  United  Kingdom  and  the  British 
Dominions,  with  Italy  and  Japan,  have  hitherto  opposed 
the  principle  that  ships  must  accept  messages  from 
other  ships,  whether  or  not  they  use  the  same  system 
of  wireless  telegraphy.  This  objection  has  now  been 
removed,  with  the  approval  of  all  countries.  The  decision, 
however,  of  the  greatest  importance  has  been  the  unanimous 
resolution  by  the  delegates  to  recommend  to  their  Govern- 
ments immediate  legislation  for  compulsory  wireless  tele- 
graphy on  board  all  sea-going  vessels,  both  passenger  and 
cargo. 

Compulsory  wireless  has  already  been  adopted  in  some 
countries — notably,  in  the  United  States  of  America,  where 
the  law  came  into  operation  on  .July  1st,  1911,  and  seems  to 
have  worked  very  smoothly.  The  Commissioner  of  Naviga- 
tion recently  pointed  out  that  there  were  ISS  ocean  passenger 
steamships  departing  from  Ignited  States  ports  equipped  with 
wireless,  compared  with  870  such  vessels  before  the  Act  took 
effect.  This  increase  is  perhaps  not  wholly  due  to  the  law, 
but  partly  to  the  appreciation  liy  ownere  of  the  economies  in 
dispatch,  and  facility  in  securing  pilots  and  loading  berths, 
made  }x)ssible  by  the  use  of  wireless.  Moreover,  the 
demands  of  the  public  travelling  by  sea  on  small  steamers 
have  impelled  owners  to  equip  their  vessels  with  wireless 
telegraph  apparatus. 

The  International  Conference  has  passed  a  resolution 
providing  that  ships  in  future  will  be  required  to  possess 
an  auxiliary  source  of  power  able  to  work  the  wireless 
apparatus  for  at  least  six  hours.  This  provision  is  well 
calculated  to  render  more  effective  the  service  of  wireless 
telegraphy  in  cases  of  distress  at  sea,  but  it  is  not  altogether 
new.  for  apart  from  the  United  States  law  to  which  we 
have  just  referred,  the  j\Iarconi  system  makes  provision  for 
the  installation  of  an  auxiliary  source  of  power,  which  is 
independent  of  the  ship's  plant. 

The  Conference  has  taken  steps  to  lessen  the  danger  of 
distress  calls  going  unheard,  by  laying  down  •  rules  for 
attendance  on  the  wireless  apparatus  in  various  classes  of 
ships.  The  necessity  for  a  provision  of  this  kind  was  driven 
home  by  the  lamentable  TUnnic  disaster,  when  it  appeared 
that  there  were  vessels  in  the  immediate  vicinity  efficiently 
equipped  with  wireless  apparatus,  but  unable  to  recei-se 
the  distress  call  in  consequence  of  the  sole  operator  carried 
on  board  being  oflf  duty.  The  obvious  means  of  avoiding 
such  difficulty  is  the  provision  of  a  continuous  watch 
on  board  ship,  but  in  many  cases  it  would  be 
an  expensi\-e  matter  to  employ  two  operators  on  the  smaller 
ships.  The  Conference  has  recognised  this,  for  a  permanent 
watch  will  be  required  only  on  ships  of  the  first  class,  and 
in  this  case  two  fully  qualified  operators  at  least  must  be 
carried.  f)n  ships  of  the  second  class,  where  a  permanent 
watch  is  not  considered  practicable,  the  operator  must  listen 
during  the  first  10  minutes  of  every  hour.  It  must  strike 
the  reader  that  this  provision  is  entirely  impracticable,  inas- 
much as  it  appears  on  the  face  of  it  to  require  the  operator 
to  leave  his  bed  and  attend  on  duty  during  the  first  10 
minutes  of  every  hour  of  his  rest.  AVhat  is  intended,  no 
doubt,  is  that  one  of  the  junior  officers  of  the  ship,  or  some 
raemlier  of  the  crew,  will  be  trained  to  receive  a  certain 
signal — the  distress  signal — and  that  during  the  first  10 
minutes  of  every  hour  he  will  listen  for  this  particular 
signal.  This  seems  a  decidedly  common-sense  regulation, 
which  there  should  be  no  difficulty  in  carrying  out,  and 
should  serve  admirably  until  the  production  of  a  suitable 
audible  signal. 

Mr.  Marconi,  in  his  evidence  before  the  Titanic  Court  of 
Inquiry,  pointed  out  that  he  had  been  considering  means  for 


making  the  wireless  apparatus  ring  a  bell,  and  thereby  give 
a  warning  that  a  ship  in  danger  needed  assistance.  In  order 
to  make  such  a  system  effective,  given  that  the  apparatus  is 
all  right,  it  would  be  necessary  to  alter  the  regulations  of  the 
International  Convention  so  as  to  enable  the  danger  signal 
to  consist  of,  or  be  accompanied  by,  a  "  long  dash,"  as  it  is 
called,  an  impulse  or  sequence  of  waves  which  will  last  for  a 
period  of  1  '>.  20  or  30  seconds.  This  would  cause  a  bell  to 
give  a  prolonged  ring,  like  that  given  on  shore  by  a  fire 
alarm,  and  that  would  be  a  signal  to  denote  that  a  ship 
required  assistance.  So  far  as  we  can  judge  from  the  brief 
st«tement  issued  by  the  Post  Office,  there  is  nothing  in  the 
amended  regulations  to  allow  such  a  thing  to  be  done. 

The  operators  on  e\-ery  ship  are  now  specifically  placed 
under  the  authority  of  the  captain.  Hitherto,  the  position 
of  the  operator  has  been  an  anomalous  one,  for  he  has 
generally  been  an  employe  of  the  wireless  company,  and  only 
nominally  under  the  control  of  the  captain. 

It  is  satisfactory  to  note  that  the  delegates  agreed  that  it 
would  be  premature  to  attempt  to  lay  down  regulations  for 
long-distance  service  between  land  stations,  and  it  was 
expressly  laid  down  at  the  Conference  that  each  country 
remains  free  to  organise  services  of  this  nature  as  it  thinks 
best,  the  only  principles  adopted  being  that  interference 
between  different  stations  must  be  avoided  as  far  as  possible, 
and  that  differences  in  the  system  of  wireless  telegraphy 
employed  must  not  be  a  basis  for  refusing  intercommunica- 
tion. We  do  not  think  that  we  are  over-sanguine  in  pre- 
dicting that,  in  the  normal  course  of  events,  long-distance 
shore-to-shore  communication  will  be  the  chief  question  to 
be  discussed  when  the  next  Conference  is  held  in  Washington 
in  1917. 


EijEf'TiaCAi,  undertakings  have  by  this 

Organisation  in  time  settled  down  into  a  standard  method 

rndertakings.    °^  working.      A  constant  interchange  of 

managers  and  assistants,  who  move  from 

one  place  to  another  in  order  to  improve  their  prospects,  is 

always  going  on,  and  what  a  man  has  leampd  in  one  concern 

he    takes   with    him   and   introduces,    with    the   necessary 

modifications,  into  his  new  post.     Years  ago  it  could  be  said 

with  truth  that,  as  regards  organisation,  some  dozen  or  so  of 

stations   had   considered    the    matter,   and    the   rest   were 

floundering  about  as  best  they  might.     Nowadays,  however, 

a  new  man  can  almost  get  a  system  cut-and-dried  for  him  by 

manufacturers  of   office  furniture.     This  fact  may  account 

for  the  woeful  depletion  of  the  audience  on  the  occasion  of 

the  reading  of  Mr.  Shaw's  paper  recently,  before  the  I.M.E.A. 

In  the  discussion  which  followed,  several  speakers  laid 
stress  upon  the  number  of  persons  shown  in  Mr.  Shaw's 
skeleton  diagram,  and  some  of  them  evidently  had  misgivings 
as  to  the  outcome  of  organisation  on  these  lines.  Of  course, 
many  of  the  duties  shown  separately  can  be — and  are — 
advantageously  combined  in  one  person.  Small  undertakings 
contain  many  examples  of  individuals  whose  functions  are 
nearly  as  various  as  those  of  the  immortal  Pooh-Bah.  By 
following  out  such  a  system,  however,  the  chief  knows  how 
to  sub-divide  any  office  or  post  when  the  duties  at  first 
attached  to  it  get  beyond  one  man's  capacity.  Thus,  it  is 
possible  to  build  up  an  undertaking  from  a  small  affair  of  a 
few  hundred  kilowatts  to  the  size  of  some  of  the  mammoth 
concerns  of  the  United  States,  maintaining  all  the  time  that 
continuity  of  system  and  policy  which  is  so  desirable. 

Mr.  Shaw  refers  to  the  desirability  of  interchange  of 
labour  between  sections  of  the  mains  department.  With 
the  co-operation  of  the  surveyor's  department,  this  inter- 
chano-e,  chiefly  of  unskilled  labour,  can  be  carried  to  a  much 
further  extent,  and  it  has  a  useful  tendency  .to  ensure  the 
labourers  a  certain  constancy  of  employment. 

He  also  emphasises,  very  rightly,  the  necessity  for  looking 
after  a  consumer,  after  his  installation  is  connected  to  the 
mains,  just  as  carefully  as  he  was  looked  after  while  he  was 
still  what  Mr.  Shaw  calls  "  a  prospect "  ;  if  this  is  not  done, 
he  is  only  too  likely  to  take  his  complaints  to  the  gas 
authority,  where  he  gets  attention. 
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AVe  think  Mr.  Shaw  must  be  poking  fun  when  he  suggests 
tliut  the  lack  of  sign  business  in  this  country  is  due  to 
u'sLhi'tic  reasons.  Signs  can  be,  and  frequently  are,  made 
beautiful  and  artistic,  and  the  cliief  reasons  against  tijeir 
adoption  have  been,  so  far  as  we  can  judge,  the  arbitrary 
regulations  of  the  street  authorities  and  tlie  curious 
reluctance  of  electric  suppliers  to  grant  an  economic 
rate  (if  charge  for  their  supjily.  Signs  have  an  excellent 
diversity  factor,  especially  when  they  are  of  the  flashing 
\ariety,  and  are  mainly  used  off  the  peak.  We  do  not  see 
any  reason  why  the  majority  of  undertakings  should  not 
supply  signs  at  2d.  per  unit. 


Coalite. 


The  annual  meeting  of  Coalite,  Ltd., 
\\hich  should  have  been  held  in  March, 
was  held  in  fjondon  last  week  under  the  chairmanship  of 
Mr.  A.  M.  II.  Walrond.  This  company,  it  may  be  explained, 
owns  the  foreign  patents  relating  to  the  Coalite  process. 
The  non-success  of  the  original  process,  as  worked  at 
Barking  and  other  places  where  it  has  been  tried,  has  draw^n 
this  company  into  the  morass  of  difficulties,  which  have  so 
far  proved  the  natural  inheritance  of  "  Coalite  "  manage- 
ment and  finance.  The  delay  in  holding  the  meeting,  it 
was  explained  by  the  chairman,  had  been  due  to  the  desire 
to  present  to  the  shareholders  the  results  of  the  lengthy 
practical  trials  of  the  improved  process  now  being  operated 
by  the  "  Eticoal "  Syndicate,  to  which  reference  was  made 
at  the  last  annual  meeting  of  the  Hritish  Coalite  Co.  (see 
Ei.KUTKic.M,  Rkview  of  April  12th,  l'.)12).  Unfortunately, 
owing  to  the  ditticulties  caused  by  the  Coal  and  Dock  Strikes 
in  the  spring  of  the  present  year,  the  three  months'  trial  run 
of  the  new  battery  of  coking  ovens  which  have  been'erected 
by  the  "  Eticoal "  Syndic^ite  at  Barking  was  delayed,  and 
this  battery  has  only  now  been  at  work  a  fortnight,  car- 
bonising Ji."")  tons  of  coal  per  day.  Ii  is  recognised  that  no 
final  judgment  ujx)n  the  value  of  the  new  process  can  be 
based  upon  such  a  short  trial  run,  but  ilr.  Hermann  Clarke, 
who  is  in  charge  of  this  new  development  of  the  original 
Coalite  process,  is  (juite  satisfied  with  the  results  of  the  trial 
so  far,  and  it  is  intended  at  an  early  date  to  ask  Sir  William 
Peat  to  examine  and  report  upon  the  new  process  and  plant. 
The  chairman  of  "  Coalite,  Ltd.,"  stated  that  the  modified 
"  Coalite  "  process  was  developing  on  the  lines  of  the  well- 
known  coke-oven  processes,  and  that  it  was  hoped  Sir  William 
Peat's  report  would  pro\e  that  the  modified  Coalite  process 
was  superior  to  any  coke-oven  process  now  in  operation,  and 
that  it  would  produce  a  household  fuel  which  was  absolutely 
smokeless.  The  gist  of  this  statement  is  in  its  relation  to 
the  value  of  the  patents  now  held  by  "  Coalite,  Ltd.,"  and 
Mr.  Walrond  was  only  repeating  what  is  self-evident  when 
he  stated  that  "  our  success  and  our  ability  to  deal  with  our 
foreign  patents  rests  on  the  '  Eticoal '  Syndicate  proving  a 
commercial  profit." 

The  balance-sheet  and  profit  and  loss  account  of  "  Coalite, 
Ltd.,"  contained  little  to  raise  the  hopes  of  the  shareholders, 
and  it  is  certain  that  if  the  favourable  expectations  of  the 
value  of  the  "  Eticoal "  process  are  not  fulfilled,  the 
investors  in  "Coalite,  Ltd.,"  and  also  in  the  British 
Coalite  Co.,  must  be  prepared  for  very  hea^'y  losses  in  con- 
nection with  their  investments  in  these  two  companies.  As 
stated  in  our  last  reference  to  "  Coalite  "  in  this  journal  (see 
Electrical  Review  of  April  12th,  l',il2),  our  criticism 
has  been  directed  not  against  "  Coalite  "  per  se,  but  against 
the  bad  management  and  doubtful  finance  that  have  marked 
the  history  of  the  various  companies  connected  with  it.  We 
shall  be  only  too  pleased  if  Mr.  Hermann  Clarke,  who  is 
now  managing  director  of  the  "  Eticoal "  Syndicate,  and 
those  who  are  associated  with  him  in  the  direction  of  the 
various  Coalite  companies,  can  pull  these  out  of  the  morass 
in  which  they  have  been  embedded  for  a  considerable  time. 

Mr.  Walrond  stated  in  his  closing  remarks  at  the  meeting 
of  "  Coalite,  Ltd.,"  that  Mr.  Hermann  Clarke  was  really 
the  motive  force  behind  the  Coalite  process  at  the  present 
moment ;  and  it  will  be  a  notable  achievement  if  this 
gentleman  can  rehabilitate  the  various  Coalite  companies  in 
the  eyes  of  the  public,  and  is  able  to  present  to  their  share- 


holders balance-sheets  which  show  a  surplus  instead  of  the 
repeated  deficit  to  which  they  have  for  so  long  been 
accustomed. 


L.(.C. 


At  a  recent  meeting  of  the  London 
Contracts  ^'onnty  Council,  new  Standing  Orders,  to 
form  part  of  contracts  entered  into  by  the 
Council  for  the  supply  of  various  classes  of  goods  and  the 
carrying  out  of  engineering  and  building  work,  were  agreed 
to.  These  regulations  are  the  recommendation  of  a  Com- 
mittee which  has  been  considering  the  subject  for  some  time. 
They  aim  at  ensuring  that  contractors  to  the  Council  pay 
fair  wages  and  recognise  standard  hours  of  labour,  and,  so 
far,  they  are  worthy  of  general  acceptance.  Hitherto  the 
difficulty  has  been  in  so  framing  the  clauses  that  they 
achieved  their  object  without  unduly  penalising  the 
employer  on  the  one  hand,  or  serving  as  a  mere 
lever  for  obtaining  new  concessions  by  the  workmen 
on  tlie  other.  The  old  clauses  were  open  to 
these  objections,  and  from  time  to  time  we  found 
it  necessary  to  criticise  them  on  this  account.  The  new 
regulations  have  evidently  been  subjected  to  careful  revision, 
irritating  and  unnecessary  words  have  been  omitted,  and  in 
their  present  form  there  is  little  to  which  any  first-class  firm 
need  object. 

Ijists  of  firms  able  to  supply  various  classes  of  goods,  who 
are  willing  to  abide  by  these  regulations,  are  to  l)e  kept,  and 
specifications  will  be  sent  to  them  as  gofjds  are  needed. 
Applications  to  be  placed  on  these  lists  may  be  sent  in  at  any 
time  and  will  receive  careful  attention.  Where  Trade  Union 
rates  of  ]iay  and  conditions  of  labour  are  generally  recognised 
by  employers  and  workers,  these  must  be  adhered  to.  In 
other  cases,  the  Council  will  prepare  and  have  open  to 
reference  at  its  offices,  a  list  of  minimum  wages  and  con- 
ditions which  must  be  held  as  binding.  Tliese  lists  will 
apj)roximate  to  the  conditions  of  working  undei'  the  best 
employere.  If  work  is  sublet,  it  must  be  subject  to  the 
approval  of  the  ('ouncil,  and  the  main  contractor  is  still  to 
be  held  responsible  for  compliance  with  the  regulations.  A 
copy  of  the  regulations  is  to  be  posted  in  the  contractor's 
works,  and  if  cases  of  underpayment  or  other  breach  are 
brought  to  the  notice  of  the  Council,  the  latter  reserves 
power  to  pay  the  workers  the  difference  and  deduct  the  sums 
thus  disbursed  from  any  account  due  to  the  contractor. 


Trouble  with  the  Trolley  Head. — The  trolley  head  is 

probably  that  part  of  an  electric  tram-car  which  is  exposed  to  the 
severest  treatment  and  roughest  wear  experienced  in  electric 
traction  running  equipments,  and  the  wear  is  especially  evident  on 
a  car  where  the  pole  is  not  getting'  enough  tension.  In  such  cases 
the  contact  between  the  trolley  wheel  and  the  overhead  line  is  not 
very  secure,  as  in  some  cases  the  line  has  to  be  higher  at  one  point 
than  at  another,  especially  where  bridges  or  other  overhead 
obstructions  have  to  be  negotiated  on  the  route.  Where  this  is 
the  case  special  instructions  are  usually  issued  to  the  motor- 
man  to  go  slowly,  but  unless  very  careful  attention  is  exercised 
in  supervising  the  running  of  the  cars,  it  frequently  happens 
that  the  motorman  will  rush  his  car  under  a  bridge  without 
thinking  of  the  possible  damage  which  may  ensue.  Under 
such  circumstances  it  is  more  than  likely  that  the  trolley 
head  leaves  the  overhead  track  and  the  trolley  pole  jerks  upward, 
and  on  such  occasions  it  is  very  possible  that  the  trolley  head  may 
become  broken.  In  one  case  where  this  sequence  of  events  occurred 
the  pins  and  cotters  came  out  of  the  trolley  head,  and  before  the 
car  could  be  started  again  it  was  of  coarse  necessary  to  get  the 
wheel  on  again  in  some  temporary  fashion.  It  was  found  that  the 
pin  was  broken,  and  at  first  sight  it  looked  as  if  the  car 
would  have  to  be  towed  or  pushed  to  the  depot  by  means  of  another 
car.  One  of  the  men  on  board,  however,  happened  to  have  a  long 
wood  screw  in  his  pocket,  and  this  was  put  through  the  fastening  in 
place  of  the  pin  and  tied  round  with  wire  so  as  to  construct  a 
make-shift  repair.  This  was  sufBciently  good  to  enable  a  successful 
trip  home  to  be  made,  but  care  should  be  taken  on  tramway  systems 
that  the  trolley  heads  are  not  subjected  to  undue  strain  by  reason  of 
high-speed  running  by  the  motorman  at  inconvenient  points. 
Jloreover,  an  examination  of  the  pins  on  the  trolley  heads  will  often 
be  found  worth  while,  as  although  it  is  preferable  to  make  these 
of  steel,  it  will  be  found  that  oftener  than  not  they  are  of  ordinary 
iron,  case  hardened  to  resist  wear.  For  this  reason  the  above  note 
may  be  useful  in  calUng  timely  attention  to  a  fault  which  may 
easily  dislocate  the  running  of  a  tramway  system. 
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THE    PRODUCTION     OF    PIG-IRON    IN    THE 
ELECTRIC    FURNACE." 


Extensive  experiments  have  been  carried  out  from  time  to 
time  in  Scandinavia  with  a  view  to  rendering  commercially 
practicable  the  reduction  of  iron  ore  in  an  "electrically- 
fired  "  blast  furnace.  The  coal  supply  of  these  countiies 
being  poor,  and,  on  the  other  hand,  large  quantities  of  cheap 
electric  power  being  available,  the  subject  has  become  of 
particular  importance,  and  further  investigation  was  decided 
upon  by  the  "  Jern-Kontoret,"  an  association  of  Swedish 
ironmasters.  They  erected  a  powerful  reducing  plant  at 
Trollhiittan,  the  site  being  particularly  suitable  by  reason  of 
its  proximity  to  the  large  hydro-electric  station,  and  as 
regards  transport  facilities.  The  results  recorded  in  this 
article  cover  e.x'perimeuts  and  investigations,  which  lasted 
six  months,  and  terminated  in  June,  1911. 

Principles  Oorprning  the  Design  of  the  Furnace. — The 
following  special  considerations  had  to  be  carefully  taken 
into  account  in  the  design  : — 

1.  Working  with  high  temperatures  produced  electrically, 
means  must  be  taken  to  obviate  current  losses  through  the 


year,  or  about  23  tons  per  diem.     The  following  data  were 
established  as  basis  for  calculation  :• — 

(«)  1  cb.  m.  of  wood  charcoal  weighs  150  kg. 

(h)  To  produce  3  kg.  of  iron,  1  kg.  of  charcoal  is 
required. 

(f)  1  kg.  of  pig-iron  can  be  obtained  from  Vl'lh  kg.  ore. 

{(l)  Specific  gravity  of  ore  employed  =  2'5  kg./cu.dcm. 

(«)  Half  of  the  mineral  charged  will  fill  the  interstices 
between  the  pieces  of  charcoal  of  the  same  charge. 

(/)  The  daily  amount  charged  is  1*55  times  the  cubic 
contents  of  the  furnace. 

To  produce  23  tons  of  pig-iron  under  these  conditions, 
51  cb.  m.  of  wood  charcoal  must  be  mixed  with  7"9  cb.  m.  of 
ore — say  59  cb.  m.  in  all :  this,  divided  by  1-55,  gives  a 
capacity  of  38  cb.  m.  capacity  for  the  furnace,  divided 
roughly  into  13  cb.  m.  for  the  hearth  and  25  cb.  m.  for  the 
body. 

The  buUding  which  contains  the  furnace  covers  a  piece  of 
ground  24  m.  x  15i  m.  The  overall  height  of  the  buOding 
is  21  m.  and  the  height  from  the  ground  level  over  the  throat 
of  the  furnace  is  13"7  m. 

The  furnace  is  composed  essentially  of  two  parts,  the  body 
c  and  the  crucible  or  hearth  k. 
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linings  of  the  furnace,  particularly  because  the  materials  in 
question  increase  in  conductivity  with  the  rise  in  tempera- 
ture. 

2.  The  construction  must  make  allowance  for  decrepitation 
of  the  walls  due  to  the  intense  heat  and  the  contact  with  tlie 
charge. 

3.  The  hot  substances  in  the  hearth  must  not  exert 
pressure  on  the  electrodes,  as,  in  such  a  case,  only  very  low 
voltages  could  be  employed.  This  would,  of  course, 
necessitate  excessive  dimensions  of  electrodes  and  con- 
nections. 

4.  The  combustible  material  does  not  "burn"  in  the 
ordinary  sense  of  the  word  ;  therefore,  to  obtain  uniformity 
in  the  quality  of  the  products,  the  hearth  must  be  made  of 
large  dimensions  and  must  also  act  as  a  mixing  chamber. 

In  order  to  fulfil  these  conditions,  the  hearth  (k  in  figs.  1 
and  2)  is  made  in  the  shape  of  a  large  crucible  with  a 
domed  cover.  The  electrodes  pass  through  this  dome 
but  do  not  come  into  actual  contact  with  the  hot  substances 
in  the  hearth.  The  body  is  so  designed  that  the  descending 
substances  discharge  into  the  hearth  as  through  a  cone, 
1ea\ing  a  clear  space  above  the  level  of  the  slag,  and 
surrounding  the  electrodes.  The  usual  method  of 
regulating  the  heat  by  raising  or  lowering  the  electrodes, 
for  constructive  reasons  cannot  be  adopted  here,  and  for  the  ' 
first  time  the  heat  regulation  has  been  achieved  by 
independent  regulation  of  the  voltages  on  each  of  the  two 
phases  of  the  current  employed. 

Construction  of  the  Furnace. — The  furnace  is  designed  to 
produce  7,500  tons  of  pig-iron  during  11  months  of  the 

'■Translated  from  Le  Genie  Ciril. 


The  boiler-plate  shell  of  the  former  varies  in  thickness 
from  10  mm;  at  the  top  to  12  mm.  round  the  cone  ;  it  also 
carries  all  the  iron  supports  for  the  fire-brick  lining.  The 
whole  structure  is  supported  on  two  girders  by  means  of  an 
octagonal  channel-iron  framework  riveted  to  the  shell.  Thus 
the  weakest  part  of  the  furnace,  the  dome  of  the  crucible,  is 
relieved  of  all  stress  and  independent  expansion  is  possible 
for  each  of  the  essential  parts.  The  joint  between  them  is 
made  with  sand.  The  maximum  internal  diameter  of  the 
lining  is  450  mm.,  tapering  to  360  mm.  at  the  throat.  The 
charging  cone  is  actuated  by  a  2^-b.h.p.  motor,  and  the 
charges  of  ore  and  charcoal  are  raised  to  the  charging  stage 
by  a  ICi-H.P.  motor. 

The  crucible  hearth  or  melting  chamber  rests  on  a  solid 
concrete  bed,  and  like  the  body  is  encased  in  boiler  plate, 
which  here  is  15  mm.  thick.  At  the  point  where  the  weight 
of  the  dome  is  taken,  the  shell  is  reinforced  by  a  steel  band 
having  a  section  of  200  mm.  x  is  mm.  The  lining  of 
refractory  material  is  covered  with  magnesia  bricks,  and  the 
floor  of  the  hearth  is  formed  of  magnesia  bound  with  tar. 
Pig.  3  shows  the  original  section  of  the  hearth,  and  its 
appearance  after  six  months'  working. 

Four  electrodes  (e,  figs.  1  and  2),  two  to  each  phase  of 
the  two-phase  current  used,  pass  though  asbestos-packed 
gas-tight  openings  in  the  dome,  making  an  angle  of  05° 
with  the  horizontal.  Each  electrode  is  made  up  of  four 
pieces  of  carbon,  has  a  total  section  of  6C0  x  6G0  mm.  and 
weighs  1,800  kg.  The  average  loss  in  weight  by  burning 
away  is  5  kg.  per  ton  of  iron  produced,  but  to  this  must 
be  added  an  equal  amount  rendered  unfit  for  any  further 
use.  Outside  the  crucible  the  electrodes  pass  through 
copper  water  jackets.     Connection  with  the  cable  leads  is 
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made  by  cast-steel  tenniiialH,  vvliich  clami)  tlu>  cables  to  the 
carbons. 

A  (|uantity  of  ii;as  extracted  at  the  throat  is  drawn  tlirongh 
a  dust  Bc;reen  by  a  centrifufial  fan,  and  is  blown  asain  into 
the  sjiace  which  exists  between  the  molten  mass  and  the  dome. 
Four  adjustable  twyers  or  nozzles  are  nsed  to  distribute  this 
gas,  being  arranged  at  intervals  of  !I0  apart  round  the 
crucible.  This  sujiply  of  waste  gases  into  the  crucible  serves 
a  double  purpose  :  tiie  gases  are  heated  up  in  the  crucible, 
and  give  otV  the  absoriied  heat  as  they  pass  into  the  upper 
zones,  thus  materially  assisting  the  reduction  :  further,  they 
cool  the  dome,  and  thus  prevent  its  too  rapid  destruction. 
With  gases  at  200  C,  and  containing  equal  volumes  of  C(  > 
and  COj,  70  cb.  m.  per  minute  at  a  pressure  of  Hi.')  mm. 
water  gauge  are  blown  into  the  crucible  by  the  S-ii.r_.  electric 
fan.  There  are  the  usual  fittings  for  drawing  off  the  slag 
and  the  iron. 

Klirtricnl  Equipment. — The  supply  is  three-phase  at 
10,000  volts,  and  is  transformed  to  two-phase  current  with 
a  pressure  \ariable  in  each  phase  from  hO  to  100  volts. 
From  the  transformers  the  entu'gy  is  led  to  the  furnace  by 
four  leads,  each  lead  consisting  of  si.x  copper  strips  200  mm. 
X  s  mm.  in  section.  Kach  strip,  again,  is  connected  to 
eight  eabUs,  each  having  185  sq.  mm.  section  ;  thus  48 
cables  having  a  total  section  of  8,800  sq.  mm.  are  connected 
to  each  electrode. 

Electric  measuring  instruments  of  various  kinds  are  sup- 
plied, including  platinum  and  platinum-rhodium  pyrometers. 

The  current  varied  between  3,000  and  18,000  amperes, 
with  a  pressure  variation  of  between  ,00  and  100  volts  per 
phase.  The  power  used  varied  considerably,  the  load  ranging 
from  300  to  2.000  kw. 

Condusimi  and  Resvlts. — Three  series  of  experiments 
were  made  by  Messrs.  Tietller  &  Nystriim,  of  the  "  Jern- 
Konturet,"  in  the  six  months  referred  to,  and  the  results  are 
tabulated  below  : — 

Numl)er  of  experiment       T.  II.  III. 

Mean  primary  load,  kw 

Mean  secondary  voltage  -I  p),-„„  ji 

Mean  secondary  amperes -j  pv        jj 

Kw.-hours  per  ton  cast        

„  „         ,,      useful  work 

,,  ,,        ,,     losses 

Efficiency,  per  cent 

Losses — Transformer  losses 

Secondary  losses  (including 

leads)      

Absorbed  by  cooling  water 
Radiation  and  other  losses    26"00  % 

1(10%  100%  100% 

Calorific  value  of  waste  gases  per 

cubic  metre 
Of  this  SO  %  only  can  be  utilised  ... 
Consumption  of  charcoal  in  hecto- 
litres per  ton  cast 25-02  23-88         2r66 

The  average  consumption  of  charcoal  in  other  furnaces  is 
628  hi.  per  ton. 

In  conclusion,  it  is  interesting  to  note  that  the  most 
serious  incident  in  the  six  months'  work  was  an  explosion  in 
the  crucible  due  to  the  rapid  descent  into  the  molten  mass 
of  a  quantity  of  powdered  ore  \vhi(-h  had  not  been  thoroughly 
dried. 
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1,31!) 

1,717 

1,680 

6r.-2 

75 

81-9 

6o-i) 

83 

88-2 

13,731 

13,564 

11,922 

13,4  It; 

11,817 

10,406 

2,2!I6 

2,481 

2,241 

1,454 

1,686 

1,695 

842 

795 

646 

(;2-33  % 

67-96  % 

71-77  % 

1-83% 

2-74% 

2-12% 

3-31  % 

3-83  % 

3-03% 

6  53% 

6-57% 

6-63  % 

26-00  % 

18-90  % 

16-55  % 

,786  cal.    2,892  oal.    2,544  cal. 
,230  cal.    2,315  cal.    2,035  cal. 


Ottery  St.  Marv  Liu:htin^. — At  a  meeting  on  the4thinst. 

of  the  U.D.C.,  a  letter  was  read  from  Messrs.  ,1.  i^;  W.  Purves,  of  Exeter, 
giving  the  Council  notice  of  their  intention  to  apply  in  the  autumn 
to  the  B.  of  T.  for  a  provisional  order  to  enable  them  to  supply 
electricity  to  consumers  within  the  urban  district  of  Ottery  St. 
Mary.  Mr.  Luston  said  they  had  already  approved  the  plan  of 
Mr.  Coleberd,  who  had  been  given  permission  to  erect  standards,  4;c. 
The  turbines  had  already  been  fixed,  the  power  station  pretty  well 
built,  and  the  standards  would  be  ready  by  the  end  of  the  week. 
He  thought  the  Council  ought  to  oppose  this  application,  as  the 
town  did  not  want  two  sets  of  electric  light  works.  He  moved  that 
"theB.ofT.be  informed  that  the  Council  have  already  given 
permission  to  Mr.  E.  R.  F.  Coleberd  to  install  electric  light  through- 
out the  town,  and  they  strongly  oppose  the  application  of  Messrs. 
Purves  for  a  provisional  order."  Mr.  Pratt  tlnought  they  should 
add  that  the  Council  acceded  to  Messrs.  Purves's  application  some 
time  ago  on  condition  that  the  work  was  carried  out  within  12 
months.  That,  however,  was  not  done.  The  suggestion  was 
adopted. 


{Concluded  from  pm/e  36.) 

Mr.  Clough  read  a  short  but  useful  paper  upon  the  results 
which  can  be  and  ought  to  be  obtained  from  car-meters. 

It  is  more  than  three  or  four  years  since  there  was  con- 
siderable controversy  over  the  type  of  meter  best  suited  for 
tramway  conditions,  and  twoyeai-s  liefore  that  hardly  anyone 
thought  it  necessiiry  to  install  meters  at  all,  except  perhaps 
for  an  occasional  test.  Now,  as  Mr.  Clough  said,  the  man 
who  woulil  try  to  argue  against  the  meter  as  an  essential 
poi-tion  of  the  equipment  of  every  car,  is  too  much  behind 
the  times  to  be  worth  troubling  about. 

Meters  are' used  jjrimarily  to  classify  the  motormen,  and 
while  this  is  being  done  economy  in  energy  is  being  obtained 
with  an  unaltered  seivice  ;  but  (juite  apart  from  increased 
personal  efficiency  the  expenditure  on  meters  may  be  justified 
by  the  higher  efficiency  of  the  rolling  stock,  with  longer  life 
and  loWer  repair  ciiarges.  While  some  savbg  can  be  made 
almost  surely  by  merely  putting  the  meters  on  the  cars,  a 
great  deal  more  attention,  thought,  and  trouble  are  necessary 
if  anything  like  the  highest  possible  results  are  to  be  got. 

Mr.  Clough  thinks  that  the  men  must  have  a  direct 
monetary  interest  in  any  saving  for  which  they  are  re- 
sponsible, and  probably  every  tramway  manager  agrees 
with  him,  but,  unfortunately,  the  word  bonus  to  a  Trade 
Unionist  of  the  new  school  is  as  distasteful  as  medicine  to  a 
child,  as  he  has  a  fi.xed  idea  that  what  is  sauce  for  the  goose 
must  be  poison  to  the  gander.  However  this  may  be  in  a 
trade,  it  does  not  hold  with  relation  to  energy  saving  on  a 
tramcar,  and  it  is  hoped  that  the  men's  leaders  will  have  an 
opportunity  of  reading  Mr.  Clough's  clear  and  sound  resuson- 
ing  on  this  point.  A  bonus  to  stimulate  output  in  a  work- 
shop, says  he,  may  be  bad  Trade  Unionism,  because  thereby, 
five  men  may  be  able  to  do  the  work  of  six,  and  the  sixth 
would  be  thrown  out  of  employment  for  the  sake  of  a  bonus 
to  the  luckier  five  :  but  this  objection  cannot  be  raised 
against  a  bonus  for  Siuing  materials,  as  thereby  no  one  is 
dispensed  with,  houi-s  are  not  reduced,  and  Trade  Unionism 
is  unhurt.  In  fact,  if  the  cost  of  running  the  cars  is 
lessened,  it  is  likely  that  more  car-miles  will  be  run  by 
more  men.  Unfortunately,  efficiency  itself  is  anathema  to 
the  extreme  Trade  Unionist ;  and  there  is  an  undisguised 
tendency  to  regard  actual  waste,  whether  of  time  or  of 
materials,  as  the  right  thing,  so  long  as  the  employer  is  hit. 
We  do  not  imply  that  such  a  truly  immoral  feeling  is  to  be 
found  in  the  general  mind  of  tramway  employes,  but  it  is 
evident  enough  in  other  directions,  and  it  is  too  much  to 
hope  that  it  will  not  spread. 

However  that  may  be,  the  fact  remains  that  Mr.  Clough 
has  managed  to  reduce  the  cost  of  energy  per  car-mile 
within  two  years  by  the  extraordinary  amount  of  25  per 
cent.,  and  he  regards  this  as  the  best  proof  of  the  soundness 
of  his  own  bonus  system. 

Certain  men  and  cars  are  allocated  to  each  section,  and 
every  action  is  considered  separately  with  reference  to 
awards.  Every  man,  by  rotation  of  duties,  goes  through 
the  same  running  as  every  other  man,  and  in  addition  to 
first  and  second  prizes,  there  are  consolation  prizes  for  all  who 
Lave  a  figure  per  car-mile  wJiidi  is  less  tfian  lite  actual 
average  for  tlie  jieriod.  In  addition  to  these  prizes,  the 
man  on  each  section  who  has  the  lowest  figure  per  month, 
gets  a  monthly  bonus  of  5s. 

This  scheme  of  maintaining  the  interest  in  the  competition 
seems  to  be  the  best  devised  so  far,  and  it  must  be  simple 
enough  to  work,  and  very  easily  grasped  and  checked  by  the 
men  themselves.  The  fault  of  many  bonus  schemes  has  been 
that  they  have  not  appealed  strongly  to  the  men.  Either  they 
have  been  too  complicated  ;  or  they  have  not  been  worth 
while  for  any  but  the  very  best,  or,  perhaps,  they  have  got 
stale. 

Mr.  Clough  regrets  that  not  more  use  is  made  of  the 
meters  to  check  car  condition.  "  A  wasteful  car  is  more 
expensive  than  a  wasteful  motorman,"  and  we  know,  from 
his  own  records,  how  bad  the  latter  can  be.  Obviously,  if  a 
simple  record  is  kept  for  each  "car  of  the  units  per  car-mile. 
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it  is  the  easiest  thing  in  the  world  to  see  when  a  ear  ought  to 
be  put  into  the  repair  bay.  Probably  the  men  who  are  work- 
ing under  a  fair  bonus  system,  and  are  therefore  keenly 
interested  in  it,  will  do  a  good  deal  towards  weeding  out 
expensive  cai'S,  for  their  own  sakes,  but  no  respectable  tram- 
way should  allow  matters  to  stand  there,  especially  as  the 
end  of  all  this  sort  of  thing  is  less  cost  and  greater  ease  of 
mind. 

Mr.  W.  Thom,  in  his  short  paper  on  "  Track  Maintenance," 
gave  some  useful  data  of  rail  wear.  He  endeavours  to  replace 
the  rails  on  his  hnos  according  to  curve  :  that  is  to  say.  he 
has  constructed  curves  showing  the  relation  between  life  and 
car-tons,  derived  from  the  experience  of  good  many  years  ; 
and  having  once  adjusted  this  curve  to  suit  the  conditions 
of  any  particular  section,  it  is  not  necessary  to  trouble 
about  gauging  extensively  to  ascertain  depth  of  wear. 

It  is  a  fact  well  known,  that  much  rail  wear  arises  from 
causes  outside  the  cars  themselves,  and  it  is  eflsy  to  believe, 
therefore,  Mr.  Thom's  dictvm,  that  heaviest  car  service  gives 
the  best  results  in  rail  wear.  For  instance,  his  curve  of  life 
(y\  in.  maximum  wear)  and  car-tons  shows  about  23  years 
at  the  rate  of  100,000  car-tons  per  nnnvm,  but  nearly 
10  years  at  the  rate  of  1  million  car-tons  ^jfr  annum. 

The  effect  of  rail  composition  is  weU  shown  incidentally  : — 


Best  rail  on  route 
Worst 
Average       ,. 


C.  P.  Mn.  B,           Bi.     Wear  in  7  years. 

•50  -OSHS       -50  '22  -186       0'1875  in. 

•53  -111  •580  •041  -OitS       0-47      „ 

•42  -064  ^450  •02!)  -190       0-125    „ 


We  agree  with  Mr.  Thom  that  rail  corrugation  should  be 
dealt  with  when  it  first  appears,  but  we  hope  that  he  is 
wrong  in  thinking  that  recurrent  corrugation  must  continue 
to  be  cut,  like  a  cancer,  out  of  the  rail  head. 

This  practice  always  seemed  to  be  so  drastic  as  to  amount 
to  barbarism,  and  we  should  be  very  sorry  to  think  that  all 
the  research  work  which  has  been  done  on  the  causes  of 
corrugation  has  produced  no  better  cure  than  this.  If  it 
has,  however,  the  fact  did  not  come  out  in  the  discussion  of 
this  paper. 

Mr.  H.  M.  Howard  read  a  paper  on  the  P.A.Y.E.  tramcar, 
setting  out  all  its  advantages  when  used  in  the  U.S.A.  and 
Canada,  under  the  single-fare  system.  Nearly  15,000  of 
these  cars  are  in  use,  so  the  scheme  must  be  good,  but  the 
paper  gives  us  no  clue  to  the  solution  of  the  multi-fare 
problem,  which  is  up  against  the  P.A.Y.E.  car  in  this  countiy. 
All  we  are  told  is  that  a  solution  has  been  found. 


The  Cong^ress  resumed  on  June  28th  at  the  Mumbles  Pier, 
Mr.  H.  England  again  presiding.  A  paper  on  "Track  Maintenance" 
was  read  by  Me.  Thom. 

Mb.  a.  a.  Blackburn  (Belfast)  said  that  about  ih  years  ago  in 
Jlanchester  he  made  a  suggestion  to  use  a  double  drive — with 
pinions  on  each  end  of  the  armature  shaft.  Since  then  they  had 
equipped  50  or  60  cars,  and  the  results  had  been  more  than  they 
expected.  The  flanges  were  absolutely  equal  both  on  the  inner  and 
the  off  side,  which  was  a  very  important  factor,  so  far  as  main- 
tenance of  the  tire  was  concerned.  They  got  a  much  st€adier  drive, 
and  generally  they  were  perfectly  satisfied  with  the  extra  expense 
that  it  had  entailed.  They  had  at  Belfast  very  little  corrugation 
indeed.  The  sub-soil  was  very  bad  at  Belfast ;  if  they  got  18  in. 
or  2  ft.  below  the  surface,  they  were  into  a  bog. 

Mr.  J.  B.  IIamie.ton  (Leeds)  thought  Mr.  Thom  was  perfectly 
right  in  his  method  of  determining  what  amount  of  work  a  rail  had 
done  before  its  life  expired.  They  could  not  possibly  calculate  it  in 
years  ;  they  had  to  consider  the  frequency  of  the  service.  He  could 
not  follow  Mr.  Thom  in  his  optimistic  view  that  they  might  possibly 
get  30  years  of  life  from  the  rail,  even  by  his  most  ingenious 
methods  of  closing  up.  The  rails  themselves  were  not  the  cause  of 
their  greatest  expenditure.  In  Leeds  it  was  their  sub-structure- 
concrete  foundations,  and  wherever  they  found  joints  beginning  to 
pound,  the  elimination  of  that  one  portion  at  the  head  of  the  rail 
did  not  remove  the  trouble,  because  if  they  examined  a  little  further 
on  they  would  find  that  the  surface  of  the  concrete  was  abraded, 
and  that  necessitated  a  thorough  and  careful  supervision  of  their 
sub-structure  and  concrete  foundations.  He  felt  sure  that  it  was 
best  to  make  a  thorough  overhaul  of  the  permanent-way  in  regard 
to  the  foundations  and  have  new  rails  of  a  greater  length.  He 
thought  it  was  for  them,  as  tramway  operators  with  experience  as 
as  to  the  results,  to  insist  that  they  got  the  composition  in  the  rails 
which  they  thought  best.  An  improved  specification  should  first  be 
devised,  and  as  a  member  of  the  Engineering  Standards  Committee  on 
Rails,  he  might  say  that  that  Committee  was  engaged  upon  the 
matter,  and  would  welcome  any  hints  or  suggestions  as  to  the  best 
composition  of  rails.  The  section  of  the  rail  was  also  engaging 
their  attention. 

Mr.  a.  J.  Panton  (Liverpool)  said  with  reference  to  Mr. 
Thom's  remarks  as  to  the  machine  that  would  plane  the  raD  and  dish 
out  the  groove  at  a  cost  of  probably  3d.  per  foot,  he  had  obtained 


data,  and  was  quite  sure  that  the  cost  per  foot  with  ''  inadeciuate  " 
arrangements  worked  out  at  about  }d.  and  not  3d.  They  all  knew 
that  corrugations  could  be  removed  by  grinding,  but  they  invariably 
returned. 

Mr.  Ci-orGH  (Bury)  said  it  was  just  as  important  to  the  local 
authority  as  to  the  companies  to  know  the  life  of  rails,  because  the 
local  authority  must  make  provision  for  renewals  in  addition  to  the 
sinking  fund  payments,  because  the  period  allowed  tor  the  repay- 
ment of  the  loans  was  always  far  in  excess  of  the  life  of  the  rails. 
On  the  Bury  system,  the  wear  of  the  rails  was  gauged  year  by  year 
and  calculated  on  the  present  service,  and  the  date  fixed  when  each 
renewal  would  require  to  be  relaid.  On  the  whole  system,  this 
averaged  out  to  a  15-years'  lite.  Each  year  a  fixed  amount  was 
placed  to  the  renewal  fund,  so  that,  by  the  time  the  rails  required 
renewing,  sufficient  money  would  have  been  accumulated  for  the 
purpose.  His  impression  was  that  it  would  pay  him  far  better  to 
buy  new  rails  and  use  the  old  ones  in  making  up  his  track,  after 
cutting  off  the  ends.  A  30-years'  life  for  a  tramrail  was  to  him  an 
entirely  new  figure,  and  it  would  be  of  interest  to  hear  under  what 
extraordinary  conditions  a  rail  would  last  so  long.  On  the  Bury 
system,  long  lengths  of  corrugation  had  been  removed  by  means  of 
flat  emery  blocks  rubbing  on  the  rails  ;  he  knew  many  large  systems 
where  this  simple  and  inexpensive  device  was  relied  upon  to  keep 
the  rails  free  from  corrugation,  and  it  certainly  never  cost  them  at 
Bury  3d.  per  foot. 

Mk.  GEORfJE  Balfour  said  they  were  replacing  at  the  present 
time  in  the  City  of  Carlisle  ;  there  the  raUs  had  been  laid  between 
12  and  13  years,  and  at  the  present  moment  they  showed  no  appre- 
ciable wear,  and  so  far  as  he  could  judge,  had  at  least  another 
20  years'  wear  in  them.  On  the  question  of  corrugation  he  felt 
firmly  convinced  that  the  whole  matter  was  in  the  chemical  com- 
position of  the  rails,  and  until  they  could  get  that  set  right,  they 
would  not  get  rid  of  it.  By  adopting  a  heavier  section  throughout, 
probably  100-lb.  raUs  with  heavy  fish  plates,  they  would  get  over 
a  considerable  amount  of  the  difliculty. 

Mr.  a.  H.  Pott  (London)  said,  what  Mr.  Thom  obviously 
meant  was  that  they  should  be  able  to  calculate  their  renewals  for 
at  least  30  years.  The  company  in  which  he  was  engaged  had 
drawn  out  renewal  work  for  about  15  or  20  years,  and  every  year 
they  corrected  that  by  gauging  ;  the  corrections  were  very  small, 
and  so  they  were  able  to  keep  very  close  to  the  time  for  renewals. 
If  they  allowed  their  repairs  to  run  down  they  would  have  to  renew 
earlier.  It  was  a  little  premature  to  say  that  either  double  gear  or 
proper  composition  would  cure  corrugations  ;  nobody  had  yet  solved 
the  corrugation  problem.  For  taking  out  corrugations  there  was 
nothing  like  a  file. 

Mr.  Dugdale  (Oldham)  agreed  that  the  principal  upkeep  of  a 
rnil  was  in  the  joint.  Last  year  he  persuaded  his  Committee  to 
allow  him  to  put  in  inset  pieces.  They  had  adopted  this  now  for 
12  months,  and  had  had  remarkably  good  results  from  it. 

Mr.  F.  W.  Ketlev  (Norwich)  said  at  Norwich  the  track  was 
12  years  old.  and  it  had  an  extremely  light  ti5-lb.  raU,  There  were 
l!ii  miles  of  track,  and  it  was  entirely  welded  with  Falk  joints 
throughout.  There  were  roughly  10,000  joints,  and  over  the  whole 
of  the  track  there  were  not  more  than  300  bad  joints,  and  there 
had  never  been  a  broken  one. 

Mr.  Humphries  (Birmingham),  Mr.  Coutts  (Paisley),  and  Mr. 
White  ((Jrimsby)  continued  the  discussion,  and  Mr.  Thom  was 
thanked  for  his  paper. 


Discussing  Mr.  Howard's  paper  on  "  Pay-as-you-Enter  Cars,'' 
Mr.  Edwardes  (South  Lancashire)  said  there  were  many  advan- 
tages in  the  "pay-as-you-enter  "  system,  the  chief  being,  no  doubt,  the 
saving  of  mis-fares,  with  probable  decrease  in  the  number  of 
accidents  at  the  rear  of  the  cars.  At  present  he  failed  to  see  how 
the  "  pay-as-you-enter  "  system  could  be  adopted  in  this  country, 
where  they  had  differential  fares  and  stages,  and  where  they  used 
top-deck  cars.  If  an  inspector  got  on  to  a  car  with  the  zone 
system  working,  and  found  a  passenger  had  been  over-riding,  who 
was  he  to  blame  .'  In  his  district  they  had  a  great  many  colliers, 
and  they  were  very  fond  of  over-riding  ;  if  they  were  going  to 
summon  every  collier  who  over-rode  in  Lancashire,  they  would 
have  their  hands  full. 

JIk.  Coutts  (Paisley)  said,  supposing  the  difliculty  of 
differentiating  fares  was  got  over,  how  were  they  going  to  check 
over-rides  .'  It  was  no  good  catching  passengers  as  they  left  the 
cars.  The  writer  of  the  paper  had  said  that  many  of  the  accidents 
occurred  through  the  conductor  being  off  the  platform.  He  agreed, 
but  to  get  over  that  he  thought  an  evil  greater  than  the  number 
of  accidents  was  proposed  to  be  introduced.  He  asked  the  con- 
ference to  imagine  the  hanging  up  of  the  cars  on  the  "  pay-as-you- 
enter  '  system  when  there  were  about  100  people  waiting,  and  said 
that  giving  change  on  such  days  would  also  be  a  tremendous  business. 
The  services  instead  of  being  improved  would  be  hindered,  because 
under  the  present  system  the  conductor  was  able  to  collect  the 
fares  as  the  cars  travelled  along.  At  Aberdeen  they  were  favour- 
ably situated  as  there  were  very  few  fares. 

Mr.  Tegetmeier  said  he  had  recently  had  an  opportunity  of 
travelling  through  Canada  and  the  States,  and  was  very  much  im- 
pressed with  the  ease  and  smoothness  with  which  the  cars  were 
worked  under  the  "pay-as-you-enter''  system  ;  but  in  every  case  there 
was  a  uniform  fare,  and  they  were  single-deck  cars,  whilst  the 
passenger  was  educated  up  to  carrying  the  nickel  fare  in  his  pocket. 
A  tramway  official  on  the  Montreal  system,  who  had  had  experience 
in  this  country,  said  that  with  differentiating  fares  and  top-deck 
cars  it  was  out  of  the  question. 

Ald.  Ivev  (.West  Ham)  who  had  also  seen  the  system  in  the 
States,  declared  that  the  system  was  not  universal  in  America.  If 
they  went  to  the  States  to-day  they  would  sec  that  they  were  now 
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a  lonff  way  behind  Oreat  Britain  ;  in  toot,  Great  Britain  could  be 
proud  of  it«  street  car  traffic.  How  would  Mr.  Howard  auperest 
controUiupT  the  traffic  on  the  London  I'ounty  Council  cars  with 
their  many  overlapping:  alaiires  and  upper-cieok  care,  and  the  olaHS 
of  people  who  gathered  iu  them  / 

Mh.  Lainu  (HlaokpooO  anked  how  he  would  deal  with  a  Black- 
pool holiday  crowd  not  knowintf  where  they  wanted  to  go  on  the 
pay-aH-you-euter  system  .' 


At  the  invitation  of  the  Swansea  Harbour  Trustcen,  the  members 
were  afterwards  entertained  to  luncheon  at  the  Hotel  Melropole, 
Swansea,  Sir  (iritlith  Thomas  (chairman)  presiding. 

After  lunch  an  enjoyable  drive  into  the  (lower  peninsula  took 
place,  the  weather  now  beinn  beautifally  fine. 

In  the  evcninpr  the  members  were  entertained  to  a  banquet  held 
at  the  Langland  Hay  Hotel,  by  the  British  Electrical  Federa- 
tion, Ltd..  Mr.  Emile  (iareke,  the  President,  took  the  chair,  and  he 
was  supported  by  the  Hon.  Arthur  Stanley,  M.P.  (chairman  of  the 
Association),  Lord,  (ilantawe,  the  Mayor  of  Swansea,  Mr.  E.  G. 
Protheroe,  Mr.  .John  William.-*,  M.I*.,  .Sir  Robert  Moaris,  Bart.. 
Sir  Griffith  Thomas,  Mr.  Harry  Entfland  and  others. 

Ai.l).  IvKV  (.WcHt  Ham)  gave  "The  Houses  of  Parliament,"  to 
which  Loud  (Ji.antawk  replied. 

The  CiiAiUMAN  gave  the  toast  of  "The  Tramways  and  Light 
Railways  Association."  and  expressed  his  most  sincere  thanks  for 
the  fxcellent  work  which  the  Association  had  done  on  behalf  of  the 
whole  of  the  tramways  of  the  country.  He  wanted  to  say  a  few 
words  on  the  conclusions  that  he  hail  drawn  from  the  discussion  on 
the  relative  merits  of  various  forms  of  traction.  He  did  not  despise 
the  important  details  that  were  discussed,  liut  there  were  certain 
broad  principles  that  ought  to  be  considered  in  connection  with  those 
matters  that  were  in  advance  of  the  details.  There  was  a  pyscho- 
logioa!  moment  when  they  could  with  advantage  legislate  and  deal 
with  the  principle,  and  now  was  the  time  to  consider  what  they 
ought  to  do  for  the  best  development  of  the  transit  service  of  this 
country — whether  by  means  of  the  tramway,  the  motor-omnibus  or 
railless  traction— and  having  decided  what  their  duty  was,  at  a  very 
early  stage,  to  see  that  they  received  adequate  consideration  from 
Parliament  for  the  promotion  of  that  form  of  traction  which  was 
most  suitable  to  the  industry  with  which  they  were  concerned.  Mr. 
Pott,  who  was  thoroughly  qualified  in  every  aspect  of  the  question, 
stated  that  they  wanted  more  legislation  to  help  the  tramways.  He 
advised  them  not  to  depend  upon  broken  reeds.  What  he  wanted 
to  say  w.T-s,  "  Don't  let  us  waste  our  energies  in  the  hope  that  we  can 
get  impartial  legislation  for  tramways  as  against  other  forms  of 
traction.'  Mr.  Pott  also  said  that,  given  any  particular  route  or 
district,  there  was  one  system  which  was  better  adapted  for  it  than 
another.  He  thought  that  that  was  an  absolutely  correct  view 
of  the  situation,  and  it  pointed  to  this — that  there  was  an 
essential  monopoly  in  the  provision  of  public  service  in  the 
matter  of  transit.  They  could  not  have  two  tramway  systems  on 
any  route.  Neither  could  they  have  two  railles-s  systems  or  two 
motor-omnibus  systems  in  the  same  district.  And  in  the  same  way 
it  was  clearly  proved  by  analysis  and  examination  of  any  particular 
route  that  it  may  be  more  suitable  for  one  form  of  traction  than 
another.  It  seemed  to  him  that  what  they  needed  was  not  more 
legislation  in  favour  of  the  tramways,  but  some  measure  by  which 
they  could  get  those  rival  interests  properly  adjudged  and  decided 
upon,  instead  of  its  being  left  to  Imperial  methods — a  process 
of  trial  and  highly  uneconomical  method.  They  wanted  an 
intelligent,  authoritative  and  thoroughly  impartial  body  to  decide 
what  was  the  right  system  for  particular  districts,  what  should  be 
the  speed  of  the  cars,  what  (if  it  was  a  tramway)  should  be  the 
gauge,  whether  or  not  they  should  have  top  deck  cars,  and  what,  if 
any,  should  be  the  contribution  made  to  the  community  in  respect 
of  repairs  and  maintenance  of  roads.  They  had  to  acknowledge  as 
an  established  fact  that  public  utility  had  become  a  matter  of 
private  enterprise,  and  it  was  their  duty  as  reasonable  men  to 
recognise  all  its  conditions,  and  to  do  the  best  under  the  circum- 
stances to  see  that  the  capital  which  had  been  expended,  either  by 
municipalities  or  by  companies,  was  not  needlessly  wasted  by  fruitless 
and  unnecessary  opposition.  However  distinctive  might  be  the 
interests  of  the  ratepayers,  of  the  shareholders,  and  of  the  customers, 
if  they  analysed  the  situation  deeply,  they  must  come  to  the  con- 
clusion that,  essentially  from  the  point  of  view  of  the  wealth  and 
material  comfort  of  the  nation,  there  was  no  essential  differ- 
ence between  them.  Therefore,  it  was  only  a  matter  of  adjust- 
ment between  those  respective  rights  and  interests.  And  then, 
again,  they  wanted  some  impartial  authoritative  body  which 
would  decide  when  they  were  quarrelling  about  petty  details. 
They  wanted  more  co-operation,  more  action  in  common,  so 
as  to  avoid  unnecessary  waste  on  the  part  of  the 
community.  Competition  was  necessary  in  certain  cases. 
The  struggle  for  existence  was  the  only  means  by  which  they 
advanced.  But  the  struggle  for  existence  was  really  only 
necessarily  confined  to  the  lower  orders,  and  as  man  developed  and 
intelligence  advanced,  he  found  methods  of  avoiding  the 
exceedingly  expensive  and  uneconomical  method  of  competition. 
A  good  deal  of  the  competition  which  they  saw  in  their  commercial 
and  industrial  affairs  was  unnecessary,  and  could  be  avoided  by 
talking  things  over  calmly.  What  he  had  been  leading  up  to  was 
this  :  That  they  did  not  want  a  Board  of  Trade  to  regulate  the 
speed  of  the  tramcar,  and  the  police  authorities  or  the  Home  Office 
to  regulate  the  speed  of  the  motor-omnibus.  The  present  system 
was  absolutely  absurd,  and  it  was  a  disgrace  to  the  Legislature,  and 
to  everyone  who  was  concerned  in  the  proper  regulation  of  the 
affairs  of  the  country.  Why  should  they  not  have  one  body, 
which  could  regulate  the  speed  of  the  omnibus  and  the  speed 
of  the  tramcar,   and  consider  what  was  fair  to  each,   instead  of 


separate  bodies,  which  regulated  those  matters  without  consideration 
to  other  interests  '  They  had  had  many  discussions  about  the 
advisability  of  a  Traction  Board  for  the  whole  country.  He  knew 
there  were  serious  objections  to  it,  but  what  he  appealed  to  them 
to  do  was  to  consider  in  that  Association,  and  in  the  Municipal 
Tramways  Association,  whether  it  was  not  advisable  to  agitate 
and  to  work  together  with  a  view  to  the  establishment  of  a  joint 
authority,  which  would  adjust  tho.se  matters.  There  was  no  reason 
whatever  that  he  could  see,  why  the  companies,  the  municipal 
a.s.sociations,  the  Tramways  and  Light  Railways  Association,  the 
Roads  Boaril,  their  Automobile  Associations,  and  the  Institution 
of  Electrical  Engineers,  should  not  all  combine  to  impress  upon 
Parliament  and  the  Government  the  desirability  of  providing  some 
authority  that  would  avoid  wasteful  expenditure  of  capital  all  over 
the  country. 

The  Hon.  Arthib  Sta.nlev,  M.P.,  responded,  and  before  sitting 
down  presented,  on  behalf  of  the  Association,  Mr.  de  Turckheim. 
the  popular  secretary,  with  a  handsome  marble  clock  as  a  mark  of 
the  esteem  in  which  he  is  held  by  the  members.  Mk.  de  Tunc-K- 
HKIM  suitably  responded. 

Mb.  H.  Eni;lan«  proposed  the  toast  of  "The  British  Electrical 
Federation,"  and  the  Chaihman,  in  reply,  paid  a  warm  tribute  tc 
Mr.  Tegetmeier  and  Mr.  David  .lames  for  the  admirable  way  they  had 
carried  out  the  arrangements  for  the  visit  of  the  Association.  Ma. 
Te<jetmeieb  and   Mb.  .Ja.mes  responded. 

A  vote  of  thanks  to  the  chairman  concluded  a  most  enjoyable 
evening. 


PROCEEDINGS    OF    INSTITUTIONS. 

Electric  Furniiees  and  tliclr  AppHcation  in  tlie 

Manuractiirc  of  Steel. 

By  Hans  Nathusius,  Dr.Ing.  (Friedenshiitte). 

( Abdraet  of  paper  rend  heforif  the   Iron  and  Steel  Institute, 

Maij.  I'M 2.)" 
The  principal  advantage  of  the  arc  furnace  consists  in  the  ease 
with  which  the  heating  of  the  charge  can  be  regulated  to  any 
desired  temiierature  from  above  by  electric  arcs  directed  upon  the 
slag  which  covers  the  metal  bath.  This  method  of  heating,  combined 
with  other  advantages  of  the  electric  furnace  such  as  a  neutral 
atmosphere  in  the  melting  chamber  and  absolute  purity  of  the 
heating  agent— has  made  possible  the  production  of  reactions 
between  the  slag  and  the  metal  with  respect  both  to  oxidation  and 
reduction  which  it  was  impossible  to  obtain  with  the  resources 
previously  available. 

The  idea  occurred  to  the  author  that  it  might  be  possible  to 
combine  the  advantage  of  the  arc  furnace  (good  heating  of  the 
slag)  with  the  advantage  of  the  induction  furnace  (heating  in  the 
charge  itself),  and  thus  to  avoid  the  disadvantages  of  both  systems. 

The  induction  furnace  is  only  to  be  recommended  when  it  is  a 
question  of  a  melting  process,  and  when  its  otherwise  serious 
defects  are  not  prohibitive.  Notwithstanding  its  higher  thermal 
efficiency,  the  working  of  an  electric  furnace  is  too  costly  to  enable 
it  to  l)e  used  ordinarily  for  a  melting-down  process.  For  purely 
economical  reasons  the  less  perfect,  but  cheaper,  gas-fired  furnace 
is  preferable  for  this  purpose.  On  the  other  hand,  for  a  process  of. 
refining  metal  already  melted,  the  arc  furnace  is  particularly  well 
adipted.  To  produce  reactions  which  depend  on  the  reciprocal 
action  of  the  slag  and  the  metal,  it  is  requisite  to  have  a  very  hot 
slag,  and  to  be  able  to  work  with  fluid  masses  of  slag  in  large 
quantity.  This  cannot  be  done  in  the  induction  furnace,  and  the 
arc  furnace  alone  lends  itself  to  such  operations.  In  finishing  the 
charge,  however,  the  steel  has  to  be  alloyed  with  other  metals,  and 
must  remain  quiescent  for  a  period.  For  this  purpose  heating  by 
an  ordinary  electric  arc  is  less  favourable.  The  reactions  take 
place  only  within  the  bath  ;  the  slag  has  ceased  to  react,  has 
become  neutral,  and  serves  now  only  as  a  protecting  cover. 

It  is,  however,  impossible  to  make  use  of  an  arc  furnace  for  one 
part  of  the  process  and  an  induction  furnace  for  another.  The 
difficulty  can  only  be  met  by  means  of  a  combined  arc  and 
resistance  furnace. 

In  the  author's  furnace  the  charge  is  heated  on  the  surface  by 
several  electric  arcs,  so  distributed  that  the  heating  is  effected  as 
equally  as  possible. 

From  the  drawing  it  will  be  seen  that  the  furnace  is  circular  in 
form.  Small  furnaces  up  to  6  tons  capacity  are  tilted  on  trunnions 
resting  on  vertical  supports  (in  the  same  manner  as  converters), 
and  larger  sized  furnaces  have  rockers  resting  on  rollers  (like  tilt- 
ing open-hearth  furnaces  and  mixers). 

The  characteristic  of  the  furnace,  as  illustrated,  is  that  it  has 
three  carbon  electrodes  above  the  surface  of  the  charge  which  pro- 
ject through  the  roof  into  the  furnace,  and  three,  or  a  multiple 
of  three,  bottom  electrodes  of  mild  steel  rammed  iu  the  hearth. 
No  regulating  devices  or  other  electrical  apparatus,  such  as  trans- 
formers or  motors,  are  attached  to  the  furnace  itself.  The  furnace 
is  purely  a  metallurgical  apparatus,  and  all  operations  may  be 
performed  without  risk  of  burning  a  motor  or  transformer,  or 
exposing  a  regulator  to  dust. 

The  carbon  electrodes,  which  require  continuous  adjustment,  are 
suspended  by  cables  from  overhead  runways.  When  tilting  the 
furnace  the  electrodes  are  drawn  up. 

The  lining  of  the  furnace  may  be  either  basic  or  acid,  and  the 
roof  is  built  of  silica  bricks.      In  a  basic  furnace  the  bottom  and 

*  See  also  illustrated  article  in  the  Electrical  Review,  April 
Jth,  1912. 
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the  side  walls  are  lined  with  dolomite  and  tar  rammed  in  the  usual 
way.  Approximately  100  heats  may  be  obtained  under  one  roof 
when  only  cold  metal  is  chargred,  and  nearly  double  that  number 
when  hot  metal  is  oharp^ed.  The  fact  of  the  current  flowing 
through  the  bottom  increases  its  durability  considerably,  for  it  is 
well  known  that  a  thorough  burning  at  high  temperature  is  the 
best  security  for  a  high  degree  of  refractoriness. 

The  current  employed  is  three-phase,  of  any  convenient  fre- 
quency. Different  systems  of  connection  are  employed  according 
to  the  particular  requirements  of  the  furnace.  In  fig.  2  it  will  be 
seen  that  there  are  three  surface  carbon  electrodes  which  are  con- 
nected to  the  outer  terminals  of  the  secondary  windings  of  the 
furnace  transformer,  and  three  bottom  electrodes  connected  to  the 
three  inner  terminals  of  the  secondary  coil.  The  three  inner 
terminals  of  the  transformer  are  obtained  by  separating  the  wind- 
ings at  the  neutral  point,  where  the  three  secondary  windings  of 
an  ordinary  three-phase  transformer  are  connected.  By  this  means 
the  neutral  zone  is  transferred  to  the  bath  itself,  and  the  current 
must  gravitate  from  all  points  of  supply  towards  this  neutral  zone. 
In  other  words,  the  current,  though  supplied  from  a  single  source 
only,  is  forced  to  flow  not  only  between  the  upper  and    bottom 


For  the  melting  down  of  ferro-alloys  electric  furnaces  may  prove 
highly  useful  in  large  iron  and  steel  works.  For  this  purpose  the 
arc-resistance  furnace  has  special  advantages. 

This  process  has  been  used  for  more  than  a  year  at  Friedenshiitte 
in  Upper  Silesia,  using  an  arc-resistance  furnace  of  2  to  S  tons. 
The  furnace  is  in  continuous  operation,  and  is  employed  to  melt 
down  ferro-manganese  for  use  in  the  basic  Bessemer  converter.  The 
gain  obtained  by  this  process  amounts  generally  to  0'35  shilling  net 
per  ton  of  steel,  and  has  at  times  risen  to  over  0'4  shilling.  It  is 
based  on  the  saving  of  ferro-manganese,  which  amounts  to  about 
30  per  cent,  of  the  former  consumption  when  using  cold  ferro- 
manganese.  The  saving  is  effected  by  the  taking-up  of  all  the 
molten  ferro-manganese  into  the  bath,  and  the  losses  in  the  slap 
are  eliminated.  The  molten  ferro-manganese  reacts  much  more 
vigorously,  and  a  smaller  quantity  is  therefore  required  to  produce 
the  same  reducing  effect  as  a  larger  quantity  of  cold  ferro- 
manganese.  Lastly,  ferro-manganese  which  has  crumbled  to 
powder  through  storage  for  a  long  time  may  be  used  without 
disadvantage,  whereas  formerly  it  was  considered  valueless. 

The  cost  of  the  former  method  of  heating  the  ferro-manganese  in  a 
reverberatory  furnace  was  4s.  2d.  per  ton,  and  that  of  the  present 


Fig.  1.— Elevation  and  Plan  of  Nathusius  Fubnace. 


electrodes,  but  also  between  any  upper  electrode  and  any  bottom 
electrode.  It  is  thus  possible,  with  a  single  source  of  current,  to 
heat  the  charge  in  all  parts,  provided  that  its  resistance  is  sufficiently 
high,  or  that  the  current  is  strong  enough  to  produce  sufficient  heat 
in  the  charge  when  the  resistance  is  low. 

Experts  have  expressed  doubt  as  to  whether  any  current  flows 
through  the  bottom  electrodes  or  even  between  the  bottom  elec- 
trodes of  this  furnace.  In  fig.  2,  in  which  (in  two  phases)  the  course 
of  the  current,  flowing  from  the  outer  terminal  (1)  of  the  secondary 
winding  of  Phase  I,  is  indicated  by  arrows  and  numbers,  it  may 
clearly  be  seen  that  it  is  impossible  for  the  current  to  return  to  the 
starting  point  if  it  passes  only  between  the  surface  electrodes.  Hence, 
with  this  connection,  no  closed  circuit  can  be  established  through 
the  surface  electrodes  only.  Since  the  neutral  point  is  disconnected 
and  transferred  to  the  bath,  a  circuit  can  only  be  established  when 
an  equalising  current  flows  through  the  bottom  electrodes  as  well 
as  through  the  upper  electrodes  towards  the  neutral  zone  in  the 
bath.  Since  there  is  a  fall  of  potential  between  any  two  electrodes, 
and  since  the  electrodes  are  all  mutually  in  conductive  connection 
throQgh  the  metal  bath,  there  must  be  a  flow  of  electricity  between 
the  upper  electrodes  and  also  between  the  bottom  electrodes. 

The  current  flowing  between  the  bottom  electrodes  may  be 
strengthened  by  inserting  a  booster  transformer.  By  this  means 
the  heat  produced  by  the  bottom  electrodes  may  be  regulated  from 
zero  to  any  desired  maximum,  just  as  the  arc-heat  may  be  regulated 
by  lifting  or  lowering  the  carbon  electrodes.  By  using  the  booster 
transformer  in  connection  with  a  pressure  regulator,  the  power 
delivered  at  the  upper  as  well  as  at  the  lower  electrodes  can  be 
regulated  to  any  desired  degree.  The  regulation  is  based  on 
changing  the  voltage,  is  independent  of  the  actual  resistance  of 
the  current,  and  is  effected  by  the  use  of  a  double  push-button 
without  disturbing  the  working  of  the  furnace  and  without  switch- 
ing the  transformer  out  ;  it  is  also  independent  of  the  main  trans- 
former. 


melting-down  process  in  an  electric  furnace  is  ISis.  Id.  By  saving 
30  per  cent,  on  the  former  annual  consumption  of  3,300  tons  of 
ferro-manganese,  the  gross  saving  amounts  to  £8,208  1.5s.  This  is  a 
considerable  saving  in  less  than  one  year,  due  to  the  introduction  of 
the  electric  furnace. 

But  even  if  the  costs  of  energy,  ferro-manganese,  and  other 
items  were  such  that  there  would  be  no  net  saving,  it  would  never- 
theless be  of  advantage  to  erect  an  electric  furnace  for  the  process. 
By  the  use  of  molten  and  somewhat  overheated  ferro-manganese 
important  improvements  are  obtained  in  the  quality  of  steel,  and 
the  working  is  facilitated. 


Platinniu  in  Russia. — (Special  legislation  is  about  to 
be  enacted  for  the  regulation  of  the  manufacture  and  sale  of 
platinum  in  Russia.  It  is  proposed  to  forbid  the  export  of  raw 
platinum  abroad,  and  to  confine  its  refining  exclusively  to  Russia. 
Penalties  for  theft  and  trading  in  stolen  platinum  are  also 
imposed.  The  question  of  the  creation  of  a  monopoly  for  platinum 
refining  remains  unsettled. — Revue  Jii(Iu.st/it/it\ 

Benn  Friction  Cliittlies. — We  understand  that  in 
response  to  a  request  by  the  Museum  authorities,  the  Unbreakable 
Pulley  and  Mill  Gearinu  Co.  are  presenting  a  finished  Benn 
friction  clutch,  complete,  to  be  included  in  the  permanent 
collection  at  South  Kensington.  The  clutch  shell  is  cut  away  so 
as  to  show  the  construction  and  action  of  the  levers  and  toggles 
used  to  create  the  necessary  driving  torque,  and  at  the  same  time 
lock  the  clutch  both  in  and  out  of  gear.  This  appliance  is  now 
being  manufactured  in  nine  different  countries,  and  it  is 
anticipated  that  by  the  end  of  the  present  year  clutches  repre- 
senting 1,000,000  H.p.  will  be  in  use. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


'•  Sentinel  "  Surplus  Steam  Valve. 

The  use  of  storage  reservoirs  for  low-pressure  steam,  in  conjunc- 
tion with  turbines  taking;  the  exhaust  steam  from  reciprocating' 
enifines,  has  become  widely  extended  durinp  recent  years.  In  some 
oases,  as,  for  instance,  in  connection  with  winding  iiear  or  rolling 
mills,  the  supply  of  exhaust  steam  is  irrc^'ular  and  occa-fionally 
much  in  excess  of  the  capacity  of  the  reservoir  and  turbine,  and 
the  excess  steam  has  to  be  automatically  by-passed  to  atmosphere. 
Messk.s.  Alley  &  MacLki.lan,  Ltd.,  of  Sentinel  Works,  Polmadie, 
Glasgow,  have  devised  for  this  purpose  the  valve  illustrated  in 
section  herewith,  for  which  patents  are  pendine.  The  valve  body 
is  bolted  to  the  storage  tank  by  the  bottom  tlange,  and  the  main 


safety  i>lates.  A  massive  adjustable  rest  is  fitted  to  the  emery 
wheel.  The  Ijearines  are  of  the  self-lubricatinjr  type,  fitted  with 
adjustable  bushef,  the  length  of  the  bearings  being  live  times  the 
diameter.  The  motor  is  of  2i  ii.i'.,  totally  enclosed,  suitable  for 
220  volts  direct  current,  and  a  totally  enclosed  starter  is  mounted 
on  the  front  of  the  machine  ;  the  speed  of  the  set  is  l,!"io  revs,  per 
minute. 

Semi-Indirect  Ligliting. 
The  Bkitish  Tho.msox-Hoision  Co.,  Ltd.,  have  recently  pro- 
duced a  line  of  semi- indirect  lighting  fittings,  which  fills  the  gap 
between  direct  lighting  with  prismatic  glass  reflectors  and  indirect 
lighting  on  the  "  Eye-rest"  system.  These  fittings  are  supplied  in 
two  patterns,  of  slightly  different  shape.  One  is  intended  for 
single  lamps,  and  the  other  for  clnsters  of  four  or  six  Mazda 
lamps.  The  reflector  bowls  are  made  of  a  specially  prepared  opal 
glass,  which  transmits  a  small  proportion  of  the  light,  but  throws 
most  of  it  on  to  the  ceiling,  whence  it  is  reflected  evenly  over  the 
room.     The  opal  glass  of  which  the  bowls  are  made  has  a  very  low 


V  1661 
Flu.  1. — "  Sentinel"  Surplus  Steam  Relief  Valve. 


Fig.  3. — B.T.-H.  Semi-indirect 
Fitting. 


Fig.  2. — Combined  Di»k  and  E.merv  Grinder. 


valve  D  is  normally  held  closed  to  slightly  above  the  working' 
pressure  by  two  adjustable  springs,  of  which  one  is  seen  in  the 
figure  ;  it  opens  with  any  excess  of  pressure.  A  governor  is  also 
provided,  which  ensures  wide  opening  and  prevents  chattering. 
Pressure  steam  from  the  tank  is  admitted  by  the  pipe  A  under  the 
valve  B,  which  opens  when  the  pressure  rises  above  normal, 
admitting  steam  above  the  piston  c.  This  assists  the  main  valve 
to  open.  When  the  pressure  falls  slightly  below  normal,  B  closes 
and,  the  steam  above  c  escaping  through  the  pipe  F,  the  main  valve  D 
is  allowed  to  close.  The  resistance  to  the  flow  of  steam  is  sHght, 
and  the  valve,  being  guided  on  a  central  spindle,  cannot  jam.  The 
parts  are  readily  accessible,  and  easily  adjusted. 

Emery  and  Disif  Grinder. 

Messrs.  B.  R.  Rowland  &  Co.,  Ltd.,  of  Climax  Works,  Reddish, 
near  Stockport,  have  recently  supplied  a  number  of  machines  like 
the  accompanying  illustration  (fig.  2),  consisting  of  a  combined 
emery  and  disk  grinder.  The  disk  is  12  in.  in  dia.,  and  is  turned 
with  a  spiral  groove  on  each  face.  The  emery  wheel  is  10  in.  in  dia 
X  1 4  in.  wide,  and  is  mounted  on  the   makers'  improved  doveta 


coefficient  of  absorption,  and  the  light  waste,  which  is  a  very 
general  objection  to  semi-indirect  lighting,  is  «,voided.  The 
visibility  of  the  light  source  (at  a  greatly  reduced  brilliance)  gives 
a  more  familiar  aspect  to  the  installation,  and  satisfies  those  who 
require  a  slightly  luminous  appearance. 

Variable-Frequency  Macliine. 

The  Crypto  Electrical  Co.,  of  155,  Bermondsey  Street,  S.E. 
are  putting  on  the  market  a  new  machine  for  supplying  alternating 
currents  with  a  wide  range  of  frequency,-as  the  result  of  a  large 
number  of  inquiries  received  from  people  who  supply  A.c.  apparatus 
but,  owing  to  the  enormous  variety  of  voltages  and  frequencies  in 
use  in  Great  Britain,  are  unable  to  test  it.  The  generator  is 
intended  also  for  all  cases  where  variable  periodicity  is  required,  for 
such  purposes  as  wireless  telegraphy.  k.c.  It  is  possible  with  their 
device  (which  they  have  protected)  to  obtain  a  variation  in 
frequency  of  1  to  i,  and  under  certain  conditions  1  to  6  without 
an  unreasonable  increase  in  speed.  The  chief  feature  of  the 
machine  is  that  it  is  possible  to  increase  the  frequency  from  1  to  4 
with  a  speed  increase  of  only  1  to  2. 


50 


THE    ELECTRICx\L    RE^TEW. 


[Vol.  71.    No.  1,807,  JULT  la,  1912. 


Auto-Transformer  Starters  (Drnm  Type). 

The  Electrical  Apparatus  Co.,  Ltd.,  of  Vauxhall  Works, 
South  Lambeth  Road,  S.W..  have  recently  introduced  a  line  of 
auto-transformer  starters,  which,  like  the  firm's  star-delta  switches, 
are  of  the  controller  type,  with  renewable  copper  contacts  acting' 
under  the  influence  of  strongf  coil  compression  springs. 

The  springs  are  shunted  so  that  they  do  not  carry  current,  and 
the  switch  generally  has  been  designed  to  require  the  minimum  of 
attention. 

The  insulation  is  of  moulded  mica  throughout,  and  the  trans- 
formers are   three-phase,  built   up  with   the  best  armature  iron 


Fig.  4.— OIL-IMMER^    [>  Ai  TO  Tba.vsformee  Starter. 


stampings,  with  tappings  giving  1(1,  60  and  SO  per  cent,  of  the  line 
voltage. 

Our  illustration,  fig.  4,  shows  an  oil-immersed  starter,  while  fig.  5 
shows  the  interior  of  the  switch  with  transformer.  A  non-oil- 
mmersed  but  totally-enclosed  starter  of  similar  type  is  made  by 
the  firm,  and  automatic  releases  can  be  fitted. 

In  each  case  the  motor  is  completely  disconnected  from  the  line 
n  the  "  off  "  position,  so  that  a  separate  main  switch  is  not  required  ; 


-TNTE'iioR  or  Starter,  showing  TRiVNSFOEMER. 


moreover,  "  full  on  "  cannot  be  reached  without  a  pause  in  the 
"  starting  "  position,  although  the  switch  cannot  be  left  in  the 
latter  position. 

The  oil- immersed  switches  can  also  be  rendered  flame-proof  with 
1  -i-in.  machined  metal-to-metal  joints,  and  are  supplied  in  sizes  from 
5  to  150  H. P.,  the  totally-enclosed  type  being  constructed  up  to  7.5  H.p. 

Residence  Reflectors. 

Referring  to  the  reflectors  illustrated  in  this  column  in  our  last 
issue,  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  of  Tyssen 
Street;  Dalston,  N.E..  inform  us  that  these  types  of  reflector  have 
been  listed  by  them  for  a  long  time  past,  two  of  the  designs  being 
illustrated  in  their  leaflet  Hi?  of  April,  1911,  for  use  with  tantalum 
lamps. 


G.E.C.  New  Type  Wall  Ping. 

We  illustrate  in  fig.  6  a  new  design  of  weatherproof  wall  plug, 
which  the  General  Electric  Co.,  Ltd.,  has  brought  out  to  suit 
Home  Oflice  requirements.  It  is  made  in  capacities  from  5  to  100 
amperes,  and  is  constructed  especially  to  withstand  the  rough  usage 
which  such  apparatus  meets  in  docks,  railway  sidings  and  work- 
shops.    The  insulation  is  of  impregnated  hard  wood,  and  the  knife 


Fig.  i;. — G.E.C.  Weatherproof  Wall  Plug. 


contacts  are  self-aligning.  A  terminal  is  provided  in  the  plug  for 
an  earth  wire,  and  an  aperture  allows  inspection  at  the  point  where 
the  earth  wire  enters  its  terminal,  as  required  by  the  Home  Office 
Rules.  An  automatic  grip  catch  prevents  the  plug  from  accident- 
ally dropping  out,  and  when  the  plug  is  withdrawn  dust  is  kept  out 
of  the  socket  by  a  spring  cover. 

A  Model  Induction  Furnace. 

In  the  /fit.  fur  E/ektrorhemir  JIessrs.  Fr.  Fichteb  &  6. 
Oesterheld  describe  a  neat  little  transformer,  as  illustrated, 
which  they  have  constructed  for  demonstrating,  during  lectures, 
the  principle  of  electric  induction  furnaces.  The  rectangular 
magnet  core,  cut  out  of  transformer  sheet,  has  a  cross-section 
of  80  V  so  mm  .  and  comprises  two  halves,  secured  by  an  arrange- 
ment of  bolts.  Two  magnetising  coils  are  used,  each  being  wound 
with  10  turns  of  copper  wire  :i  mm,  in  diameter.     A  small  terminal 


7. — Model  Induction  Furnace. 


board  permits  of  making  various  connections,  the  windings  of  one 
of  the  two  coils  being  subdivided  in  the  centre  for  the  purpose. 
Between  the  two  coils,  and  insulated  from  them  by  asbestos  card- 
board rings,  is  placed  the  secondary  winding,  consisting  of  a  copper 
ring  10  mm.  in  cross-section,  and  of  130  mm.  internal  diameter. 
On  connecting  the  SO  turns  to  A.c.  at  a  pressure  of  110  volt.«.  the 
copper  ring  is  heated  to  a  bright  red  in  1  to  2  minutes,  the  load  being 
:!0  amps.  The  instrument  can,  of  course,  also  be  used  as  a 
laboratory  transformer. 

Tlie  Multi-Meter. 

Referring  to  the  device  described  in  our  last  issue  for  measuring 
the  resistance  of  lightning  conductor  earths,  kc,  the  Electrical 
Engineering  and  Equipment  Co,  Ltd,,  of  109-111,  New  Oxford 
Street,  W,C,,  inform  us  that  they  are  the  sole  selling  agents  for  the 
instrument  in  this  country,  and  point  out  that  the  "  Multi-meter '' 
can  be  used  not  only  as  a  resistance  bridge,  but  also  as  an  ammeter 
or  voltmeter,  and  (in  conjunction  with  a  magneto-generator  supplied 
separately)  as  an  insulation  testing  set,  it  being,  in  fact,  a  "  Uni- 
versal Testing  Set," 
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CORRESPONDENCE. 

Letters  recmwil  hy  m  attfr  6  r.M.  ON  Tuksday  cannot  appear  uiUil 
the  followijig  week.  ('i*rre:ipondenttt  itlumld  forward  their  communU 
catioiig  at  the  earlieMt  poitxihle  moment,  Ao  tetter  ran  be  ytt blinked 
unless  we  hare  the  write/s  name  ajui  address  in  our  possession. 


Timber    Preservation. 

We  hiive  read  with  interest  the  article  by  Mr.  W. 
Manktclow  on  the  subject  of  timber  preservation,  in  your 
issue  of  .Inne  L'Sth.  As  regards  creosotinfi:,  it  is  stat(;d  that 
this  process  is  costly  and  that  the  wood  is  left  in  a  more  or 
less  objectionable  state.  These  remarks  may  apply  to  the 
older  priiocsses  of  creosotint;,  but  they  certainly  do  not  a]iply 
to  the  new  Ruepin<j  process  of  creosotint;.  By  this  process 
the  cost  is  very  considerably  decreased,  and  the  wood  is  left 
dry  and  dean. 

As  regards  the  value  of  Aczol  as  a  preservative,  we  are  not 
competent  to  express  an  opinion,  but  we  venture  to  suggest 
that  something  more  than  a  few  years'  test  is  necessary  to 
obtain  conclusive  evidence  of  its  reliability  as  a  preservative. 
We  may  mention  incidentally  that  a  life  of  more  than 
-10  years  has  been  obtained  from  crcosoted  piles  in  a  jetty  in 
the  north  of  England.  We  could  give  other  instances  to 
show  the  great  value  of  creosote  as  a  preser\'ative. 

In  making  any  estimate  of  the  cost  of  jtreservative  treat- 
ment, it  is  essential  that  the  guaranteed  life  of  the  timber 
should  be  taken  into  account.  That  is  really  the  determining 
factor  in  all  cases  where  the  choice  of  more  than  one  form  of 
treatment  can  be  given. 

Richard  Wade,  Sons  &  Co.,  Ltd. 
CuuisToi'HKn  Wade,  Maioii/iiuj  Dim-tor. 

Hull,  ./(////  S///,  l:il2. 


Railway  Cab-Signalling-. 

I  have  read  with  great  interest  Mr.  Hammond's  article 
on  railway  cab-signalling.  I  am  entirely  in  agreement  that 
the  clear  signal  must  be  absolutely  positive,  and  every  failure 
must  give  the  danger  indiciition.  But  as  it  is  equally 
necessiiry  from  the  traffic  point  of  view  that  every  clear 
indication  must  lie  picked  up,  I  am  ratlier  at  variance  as  to 
the  superiority  of  the  rotating  contactor. 

T  believe  that  he  will  find  in  practice  that  as  the 
rotating  contiictor  does  not  give  such  good  contact  as  a 
rubbing  one  nor  so  efficiently  clean  the  ramp  rail,  a  stronger 
pressure  will  be  necessary  than  for  a  rubbing  contact,  and 
with  a  suitably  designed  contactor,  as  in  the  Brown- 
Mackenzie  system  tried  on  the  (ireat  Central  Railway,  the 
sliding  contact  can  be  kept  so  light  that  the  total  pressure  is 
of  a  quite  small  value.  Since  the  slightest  lift  gives  danger, 
this  is  a  positive  system,  and  has  proved  itself  al)solutely 
reliable. 

II.  A.  Diipre. 

Sutton,  JtiJij  ind,  1912. 


An  Objectionable  Clause. 

On  dissecting  the  E.T.U.  letter  in  your  last  issue,  one 
cannot  help  remarking,  "  What  a  weak  organisation  ! " 
When  a  man  becomes  a  member  of  it  he  has  to  keep  quiet, 
as  he  dare  not  make  it  known  to  the  contractor  he  is  working 
for.  5Ir.  Webb  talks  of  the  majority  of  the  best  men  being 
in  the  ranks  of  the  E.T.U.  Does  not  Jlr.  Webb  mean  the 
majority  of  the  men  in  the  "  Old  Brigade  'r ''  Then  we  have 
^Ir.  Webb"s  simile — a  contractor  paying  a  fair  rate  of  wage, 
and  a  dishonest  workman  stealing  cable.  I  should  like  to 
take  ^Ir.  Webb  a  little  further  in  his  logics,  and  ask  him  if 
he  would  punish  a  member  of  the  E.T.U.  who,  when  the 
contractor  was  away,  sat  about  half  the  day  hanging  the  job 
out  ?  I  suppose,  according  to  Mr.  Webb's  reasoning,  this  is 
quite  right. 

We  next  hear  that  the  aims  of  the  E.T.U.  are  not 
Socialistic  :  then  why  do  they  want  to  be  sole  arbitrators  in  dis- 
putes which  probably  will  not  concern  them  ?  I  suppose  the 
E.T.U.  only  look  after  the  interests  of  their  own  members  ? 
And  providing  the  contractor  employs  non-Unionists  and 
complies  with  the  rate  o4  pay,  what  ha\  e  the  E.T.U.  to  do  in 
the  matter  ?     No,  the  real  idea  of  the  ohjectionabh  clause  is 


to  force  non-Unionists  employed  on  this  work  tx>  take  uj)  a 
Union  ticket.  Trade  Union  leaders  have  an  erroneous  idea 
of  what  Socialism  really  is. 

The  objectional)le  clause  remains,  yes,  to  save  the  faces  of 
the  Socialist  Guardians  ;  but  it  has  lost  its  sting,  and  f 
venture  to  predict  that  we  shall  not  be  troubled  with  it 
again. 

Why  have  we  not  had  the  threatened  new  rules  and  rates 
of  pay  hurled  at  us  ?  Is  it  because  Mr.  Webb  is  fully 
aware  that  his  organisation  is  a  weak  one,  and  comprises 
very  few  of  the  best  workmen,  or  is  he  pondering  over  the 
recent  Transport  Union  fiasco  ': 


Wimbledon,  ./w/y  x//i,  lOU' 


Percy  D.  Collins, 

Electrical   Contractor 


Deterioration  of  Traction  Field  Coils. 

A  serious  item  of  expenditure  on  the  renewal  side  of  any 
electrical  tramway  undertaking  is  undoubtedly  due  to  the 
deterioration  of  field  coils,  and  the  question,  therefore,  arises 
as  to  the  cause,  and  the  i)est  method  to  adopt  to  overcome 
this  defect. 

The  insulation  on  field  coils  at  present  in  use  consists 
either  of  a  double  covering  of  cotton,  or  of  a  covering  of 
asbestos  and  cotton  combined,  tlie  ends  of  the  wire  after 
winding  being  carried  to  a  metallic  connector,  soldered  on 
to  the  coil,  to  which  the  field  leads  are  attached. 

The  purely  cotton-covered  wire  will  not  on  traction  coils 
stand  a  high  temperature  for  any  length  of  time,  even  if 
the  coils  be  impregnated,  and  although  the  coils  wound  with 
asbestos  and  cotton  (;overing  combined  give  much  better 
results,  deterioration  takes  place  in  both  cases,  and  the  coils 
have  to  be  taken  out,  scrapped  or  rewound,  in  many  cases 
before  a  useful  life  has  been  attained. 

The  present  methods  of  dealing  with  these  defective  cails 
are  as  follows  : — («)  To  clean  and  re-insulate  the  same  wire, 
re-wind  and  impregnate  the  coil ;  {h)  to  adopt  the  American 
system,  i.e.,  scrap  the  old  field  coils  and  build  new  ones. 

The  first  method  is  not  satisfactory.  Tht-  other  certainly 
gives  the  best  results,  for  the  time  being,  but  it  dfjes  not  get 
at  the  cause  of  the  trouble  :  neither  does  the  method  of  some 
manufacturers  of  imjiregnating  new  coils  after  winding, 
although  giving  a  solid  coil,  with  a  high  insulation  resistance, 
arrest  for  any  length  of  time  the  deterioration  which 
undoubtedly  sets  in. 

After  careful  examination  I  have,  therefore,  come  to  the 
conclusion  that  the  fault  is  due  to  the  metallic  connectors  to 
which  the  ends  of  the  coils  are  attached.  As  previously 
explained,  these  connectors  are  soldered  on  to  the  coils  after 
winding,  and  immediately  the,  temperature  of  the  coils 
exceeds  the  melting  point  of  soft  solder,  no  matter  how  well 
these  may  have  Iteen  fitted  on,  we  get  a  loose  joint  in  the 
connector,  thus  rendering  the  copper  plate  which  is  riveted 
to,  and  sweated  on  to  the  brass  casting  for  the  field  leads, 
defective.  We  then  get  a  fiekl  or  fields  with  bad  coimec- 
tions,  the  result  lx>ing  that,  instead  of  working  under  normal 
conditions,  they  get  unduly  heated,  perishing  all  the  insula- 
tion on  the  wire,  and  thus  rendering  them  useless. 

To  overcome  this  defect,  I  would  suggest  that  the  present 
connectors  be  dispensed  with,  and  that  after  winding  and 
insulating  the  field  coUs,  the  inside  and  outside  leads  of  wire 
be  taken  direct  to  terminals  fitted  in  a  suitable  place  on  the 
inside  of  the  motor  case  (the  exact  position  to  be  decided 
upon  after  examination  of  the  respective  cases).  If  this  were 
done,  there  would  be  no  possibility  of  any  loose  connections 
on  the  coils,  and  providing  the  coils  are  accurately  wound 
and  insulated  with  the  highest  quality  of  insulation,  we 
should  obtain  perfect  coils  in  which  the  temperature  would 
be  always  equally  distributed  ;  the  life  of  the  coils  would  be 
greatly  increased,  and  the  cost  of  renewing  the  electrical 
equipment,  owing  to  the  present  deterioration  of  the  coils, 
would  be  reduced  to  a  minimum. 

That  this  is  correct  in  theory  is  partly  shown  by  the 
designers  of  the  Witting  motor,  who,  however,  failed  at  the  very 
point  where  they  should  have  gone  forward,  by  having  a  soft 
solder  joint  to  connect  up  their  coils. 

In  short,  I  have  satisfied  myself  that  the  connector  is  the 
root  of  all  the  trouble,  and  if  it  be  removed  from  the  coil, 
as  I  have  suggested,  we  shall  get  a  great  deal  longer  life  out 
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of  the  coils,  economy  will  be  effected,  and  such  troubles  as 
fields  burning  out  through  the  field  coO  plate  and  terminals, 
also  motor  faults  due  to  burnt  leads,  will  be  abolished. 


Sheffield,  JuJi/  Xtlh  1912. 


Harry  U.  Sheppard. 


PARLIAMENTARY. 


Birmiiij^ham  Tramways  Bill. 

Having  passed  the  House  of  Commons'  Committee,  the  Bill  of  the 
Birmingham  Corporation  was  considered  by  the  Duke  of  Bedford's 
Committee  of  the  House  of  Lords  on  .Tuly  2nd,  3rd,  4th  and  5th. 
Various  tramways  are  proposed  in  the  Bill,  the  most  important  of 
which  is  one  up  the  Hagley  Boad  to  the  King's  Head.  When  the 
Bill  was  before  the  House  of  Commons'  Committee  they  cut  out  that 
route  by  which  it  was  proposed  to  link  up  Harborne  with  the 
centre  of  the  city,  on  the  ground  that  it  should  wait  until  the  town 
planning  scheme  had  been  further  advanced.  Mr.  Balfour 
Browne,  K.C.,  Mr.  H.  Lloyd,  K.C.,  and  Mr.  \V.  J.  Geeves  represented 
the  Corporation,  whilst  the  London  and  North-Westem  Railway  Co. 
and  a  number  of  residents  were  also  represented. 

Mb.  B.\lfour  Browne,  K.C,  explained  that  the  only  route 
opposed  was  the  Hagley  Road.  This  was  a  main  thoroughfare  for 
people  in  Birmingham,  Oldbury  and  Halesowen,  and  was  more  or 
less  a  residential  road.  Traffic  on  the  road  had  greatly  increased  of 
late  years,  and  there  had  been  a  considerable  agitation  for  tram- 
ways along  it,  as  the  existing  facilities  for  conveyance  were 
insufficient.  The  tramway  system  of  the  city  was  very  extensive, 
and  the  only  districts  with  anything  like  a  large  population  which 
were  without  tramways,  were  Hagley  Road  and  Harborne. 

Me.  a.  Baker,  manager  of  the  tramways  department,  gave 
evidence,  and  said  he  anticipated  that  the  number  of  passengers 
who  would  be  carried  on  the  City  tramway  system  next  year, 
would  approach  ir,0  millions.  Last  year  £46,()0o  was  handed  over 
by  the  tramways  department  for  relief  of  the  rates.  The  con- 
struction of  the  Hagley  Road  route  proposed  by  the  Bill  would 
give  them  one  continuous  line  from  Bearwood  to  the  centre  of  the 
city.  He  considered  Hagley  Road  was  an  ideal  road  for  a  tramway, 
and  that  the  tramway  would  give  great  satisfaction  to  everyone 
in  Birmingham,  except  a  few  frontagers  on  the  Hagley  Road.  The 
capital  cost  of  the  proposed  tramway,  including  cars  and  overhead 
equipment,  would  be  £43,291.  He  estimated  a  gross  profit  of 
£7,314,  and  a  net  profit  of  approximately  £3,000  from  their 
working. 

Replying  to  Mr.  Talbot,  K.C.  (for  the  Xorth-Western  Railway 
Co.)  'VV'itness  said  the  Tramways  Committee  had  been  considering 
the  application  of  the  trackless  trolley  system  to  Birmingham,  but 
not  in  connection  with  the  Hagley  Road  route.  He  did  not  think 
trackless  cars  could  deal  with  the  mass  of  people  on  that  road. 

In  re-examination.  Witness  said  he  favoured  tramways  as  against 
motor-'buses.  Owing  to  the  difficulties  of  turning  round  in  New 
Street,  he  thought  motor-'buses  would  be  more  obstructive  to  the 
public  convenience  than  tramcars. 

A  number  of  local  witnesses  were  called  and  gave  evidence  in 
support  of  the  Bill. 

Mr.  a.  Dickinson,  consulting  engineer,  of  Birmingham,  con- 
firmed the  estimates  of  Mr.  Baker,  and  expressed  the  opinion  that  a 
motor-'bus  service  equal  to  that  of  a  tramway  service  could  not  be 
given  profitably. 

Mr.  H.  H.  Joy,  counsel  for  a  number  of  frontagers,  called  several 
witnesses,  who  expressed  the  opinion  that  the  tramways  would 
seriously  prejudice  the  district. 

Mr.  Kingsfokd,  the  secretary  of  the  Birmingham  and  Midland 
Motor-Omnibus  Co.,  gave  evidence  to  the  effect  that  his  company 
would  provide  a  proper  number  of  'buses  for  the  Hagley  Road 
route. 

Mr.  G.  Conaty,  consulting  engineer,  in  answer  to  Me.  Joy,  said 
he  had  grave  doubts  as  to  the  future  of  tramways,  although  he 
would  not  go  so  far  as  to  say  omnibuses  would  sweep  them  off  the 
face  of  the  earth. 

Mr.  Talbot,  K C,  on  behalf  of  the  London  and  North- Western 
Railway  Co..  submitted  that  the  present  facilities  offered  by  the 
company  were  sufficient,  but  if  the  Committee  were  of  opinion  that 
further  facilities  were  required,  then  he  urged  that  a  .system  of 
traction  should  be  adopted  which  would  throw  the  smallest  burden 
on  the  ratepayers. 

The  Committee  decided  to  allow  the  proposal,  and  there  being  no 
opposition  to  other  parts  of  the  Bill,  it  was  ordered  to  be  reported 
for  third  reading. 


Midland  Railway  (L.T.  &  S.R.  Purchase)  Bill. 

After  a  long  hearing,  the  Select  Committee  of  the  House  of 
Commons,  presided  over  by  Sir  Compton  Rickett,  ha^  passed  the 
preamble  of  the  above  Bill  by  which  the  London,  Tilbury  and 
Southend  Railway  Co.'s  undertaking  will  become  vested  in  the 
Midland  Co.,  the  shareholders  in  the  latter  concern  taking  stock  of 
the  Midland  Co.  for  their  present  holdings.  The  Bill  has  already 
been  passed  by  the  House  of  Lords'  Committee,  the  opposition  of  the 
Great  Eastern  Co.  being  then  met  by  the  promoters  agreeing  to  give 
the  Great  Eastern  equal  facilities  to  those  they  enjoy  at  present  in 


regard  to  Fenchurch  Street  station.  The  only  opposition  to  the  Bill 
came  from  the  Great  Northern  Railway  Co. 

Sir  Guy  Granet,  general  manager  of  the  Midland  Railway  Co., 
gave  evidence  in  support  of  the  Bill,  and  repeated  his  statement 
before  the  House  of  Lords'  Committee  that  the  intention  was  to 
electrify  the  line  to  Southend. 

Arising  out  of  the  evidence  of  Mr.  R.  Philipson,  the  general 
manager  of  the  Port  of  London  Authority,  in  support  of  the  Bill, 
the  Chairman  asked  for  further  evidence  as  to  the  electrification 
of  the  line  being  compatible  with  the  development  of  goods  traffic. 

Sir  G.  Granet  said  it  was  quite  possible  to  have  a  thoroughly 
good  electric  service  without  running  such  a  number  of  trains  as 
would  make  it  impossible  to  deal  with  goods  traffic,  and  if  any 
difficulty  arose  he  would  advise  that  some  meajis  of  dealing  with 
the  electric  passenger  seriice  should  be  found  that  did  not  inter- 
fere with  goods  traffic.  It  would  be  possible  to  accommodate  an 
increase  of  100  per  cent,  on  the  present  traffic. 

In  the  course  of  the  proceedings  the  Chairman  pointed  out  that 
although  the  Midland  Co.  had  promised  to  electrify  the  line,  yet 
the  evidence  showed  they  could  not  do  so  without  widening  the 
line  between  Gas  Factory  Junction  and  Fenchurch  Street  Station, 
and  this  would  mean  that  the  company  must  come  to  Parliament 
again.  Furthermore,  no  figures  as  to  the  cost  of  electrification  had 
been  put  before  the  Committee. 

Mr.  Talbot,  K.C,  for  the  promoters,  agreed  that  this  was  so  ; 
but  he  was  prepared  to  justify  the  Bill  apart  from  the  question  of 
electrification. 

The  preamble  of  the  Bill  was  eventually  approved  of  subject  to 
the  insertion  of  the  following  clause  :  "  The  company  shall  forth- 
with prepare  a  scheme  for  working  traffic  by  electrical  power  by 
the  direct  route  between  Fenchurch  Street  Station  and  Southend, 
and  shall  apply  to  Parliament  for  such  powers  as  may  be  necessary 
in  relation  thereto,  including  powers  to  construct  two  additionaJ 
lines  of  railway  between  Gas  Factory  Junction  and  Stepney,  and 
such  application  shall  be  made  not  later  than  the  Session  of  1914, 
and  after  obtaining  the  necessary  powers  the  company  shall  carry 
out  such  scheme  within  seven  years  from  obtaining  such  powers  or 
such  time  as  may  be  extended  by  Parliament  afterwards." 


Brighton  Tramways  Bills. 

After  a  week's  adjournment  the  Bills  promoted  by  the  Corpora- 
tions of  Brighton  and  Hove  for  the  construction  of  systems  of 
trackless  trolley  tramways  in  the  two  boroughs,  again  came  before 
Sir  W.  H.  Davies'  Committee  of  the  House  of  Commons  of  July  3rd. 
At  the  previous  sitting  the  proceedings  were  adjourned  for  further 
consideration  of  the  suggestion  thrown  out  by  a  member  of  the 
Committee  that  the  Hove  Corporation,  which  seeks  to  remove  the  old 
tramway  owned  by  the  British  Electric  Traction  Co.,  should  make 
some  payment  to  the  company. 

Mr.  Balfoir  Browne,  K.C.  (for  the  Hove  Corporation),  now 
said  his  clients  were  prepared  to  give  £1,000  for  the  old  materials 
in  the  roadway  in  Hove.  About  a  fifth  of  the  company's  tramway 
was  in  Hove.  The  offer  was,  of  course,  contingent  on  the  preamble 
of  the  Bill  being  proved. 

Mr.  Hutchison,  K.C.  (on  behalf  of  the  British  Electric  Traction 
Co.),  agreed  to  the  offer,  but  pointed  out  that  it  was  not  accepted 
from  the  money  point  of  view,  but  from  the  point  of  view  of 
principle.  They  did  not  want  such  a  clause  as  the  Hove 
Corporation  originally  proposed  brought  up  at  some  future  time  as  a 
precedent. 

The  Committee  recalled  the  Mayor  of  Hove  with  reference  to  a 
number  of  letters  which  had  been  received  from  residents  in 
opposition  to  the  proposal.  In  reply  to  questions,  the  Mayor  said 
that  the  Corporation  of  Hove  had  passed  a  resolution  opposing  the 
tramway  proposals  which  had  never  been  rescinded.  There  could 
be  no  doubt  that  the  present  service  for  travelling  between  Brighton 
and  the  districts  beyond  Hove  was  inadequate,  but  at  the  same  time 
those  who  had  studied  the  welfare  of  the  borough  considered  that 
the  trackless  system  would  be  detrimental  to  the  best  interests  of 
Hove.  Motor-busses  would  serve  the  purposes  of  Hove,  and, 
personally,  he  thought  of  Brighton  also,  and  he  could  not  see 
why  Brighton  could  not  see  eye  to  eye  with  them  and  adopt  that 
system. 

The  Chairman  pointed  out  that  the  Committee  were  placed  in  an 
awkward  position  because  the  Corporation  of  Hove  were  the  pro- 
moters of  the  Bill,  and  yet  the  Mayor  told  them  that  the  people  of 
Hove  were  opposed  to  it.  Witness  asked  the  Committee  to  under- 
stand that  Hove  promoted  the  Bill  as  a  precautionary  measure.  If 
they  had  not  Brighton  might  have  got  their  Bill  to  empower  them 
to  run  through  Hove.  He  would  himself  rather  have  the  trackless 
vehicles  installed  by  Hove  than  allow  another  borough  to  use  their 
roads. 

After  further  discussion,  the  Committee  intimated  that  having 
regard  to  the  pledges  given  by  the  representatives  of  both  Corpora- 
tions they  had  decided  to  prove  the  preambles  of  both  Bills. 


London  Electric  Railway  Bill. 

The  Duke  of  Bedford's  Committee  of  the  House  of  Lords  com- 
menced the  consideration  of  the  Bill  promoted  by  the  London 
Electric  Railways  Co.  on  June  28th.  and  concluded  their  hearing 
on  July  3rd  by  passing  the  preamble,  after  cutting  out  several 
clauses. 

]\Ir.  Balfodr  Browne,  K.C,  who  appeared  for  the  promoters, 
explained  the  provisions  in  the  Bill.  At  present  the  Baker  Street 
and  Waterloo  Railway  is  being  extended  from  Edgware  Road  to 
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PaddinRton,  and  it  was  proposed  by  the  IJill  to  further  extend 
from  Paddinirton  to  Queen's  Park,  where  there  would  be  a  junction 
with  the  line  of  the  London  and  North-Western  Railway  now  beinp 
converted  to  electric  traction.  'I'he  North-Weatern  Co.  would  find 
£1,0011,000  for  the  coimtnrction  of  the  now  lino,  and  the  London 
Electric  Railways  Co.  had  atirced  to  pay  interest  on  this  amount, 
and  would  also  bo  bound  to  run  a  minimum  of  four  trains  per  hour 
from  the  Elephant  and  Castle  to  Watford  over  the  new  line,  'i'he 
Bill  also  authorised  the  company  to  take  over  the  authorised  rail- 
way of  the  Kdffware  and  Ilampstead  Co.,  and  to  construct  a  moving 
staircase  in  substitution  ifor  the  passeni^er  lifts  at  the  Oxford 
Circus  Station. 

Havinir  heard  evidence,  the  Committee  rejected  the  Oxford  Circus 
scheme.  'I'here  was  no  opposition  to  the  other  portions  of  the  Bill, 
and,  havinp  heard  formal  evidence,  the  Bill  was  ordered  to  ro  for 
third  reading. 


LEGAL. 


Illlilllinatioil  I'onnnitteo.— Mr.  Lynch  asked  the  Home  Secretary 
whether  he  proposed  to  limit  the  proposed  cominittooon  illumination 
to  the  jii'rsiiii/irl  of  the  department,  in  view  of  the  eventuality  of  an 
international  congress  on  illumination,  having  regard  also  to  the 
scope  of  in(iiiiry  of  the  French  commission  :  and  whether  experts 
competent  to  deal  with  every  aspect  of  the  question,  and  two  or 
three  Members  of  Parliament  to  consider  the  problems  in  their 
legislative  bearings,  would  be  appointed  on  the  committee.  Mr. 
McKenna  replied  that  it  wa.s  not  the  intention  to  limit  the  com- 
mittee to  oflicials  of  the  department.  The  committee  would  be  one 
of  experts,  and  they  would  be  chosen  as  far  as  possible  to  represent 
the  varied  scientific  ([Uestions  involved.  In  view  of  the  fact  that 
the  inquiry  would  be  of  a  scientific  character,  he  did  not  think  it 
would  be  desirable  to  add  non-scientific  members  to  the  committee. 
The  consideration  of  the  administrative  or  legislative  action  would 
come  later.  Jlr.  Lynch  also  asked  whether  the  Home  Secretary  would 
consider  it  wise  not  to  restrict  the  question  to  the  means  of  establish- 
ing a  standard  of  illumination,  but  would  so  extend  the  terms  of 
reference  as  to  permit  the  investigation  of  a  number  of  other 
matters  of  industrial  as  well  as  scientific  interest.  Mr.  McKenna 
said  the  exact  terms  of  reference  were  not  yet  settled,  but  it  was 
inttmded  that  they  should  l)e  widi'  enough  to  allow  the  committee 
to  institute  such  scientific  investigations  as  might  be  necessary  in 
order  to  enable  them  to  advise  not  only  as  to  standards,  but  also 
generally  upon  the  lighting  of  industrial  premises. 

Lighting  of  tlie  House  of  t'oiiinions.— Mr.  Lynch  asked  the 
representative  of  the  First  t^ommissioner  of  Works,  whether  experi- 
ments had  been  carried  through  with  regard  to  different  filaments 
for  the  electric  lights  of  the  House  ;  and.  if  so,  whether  he  could 
state  the  conclusions  obtained.  Mr.  Wedgwood  Benn,  in  reply,  said 
that  experiments  with  different  filaments  were  not  carried  outaa  the 
tungsten  filament  was  considered  the  best. 

Loch  Ericht  Water  and  Klcctrie  Power.— This  Bill  has 
been  passed  by  the  Unopposed  Bill  I'ommittee  of  the  House  of 
Lords  and  referred  for  third  reading.  By  the  Bill  it  is  proposed 
to  incorporate  a  company  with  a  capital  of  s£4.'iU,000  to  construct 
and  work  a  water-power  for  electrical  generating  stations  at  Loch 
Rannoch,  in  the  county  of  Perth. 

Electric  Lighting  Provisional  Order  (Xo.  2)  Bill. — This 
Bill,  promoted  by  the  Board  of  Trade  for  the  confirmation  of 
certain  electric  lighting  orders,  has  beenpassed  as  an  unopposed 
measure  by  Lord  Donoughmore's  Committee  of  the  House  of  Lords. 
The  Bill  confirms  orders  in  respect  of  Abercarn,  Aylesbury,  Bid- 
dulph,  Burnley,  Darton,  Doncaster,  Dorchester,  Hkley,  Pontefract 
and  Sherborne. 

Speedometers.—Replying  to  Mr.  S.  Collins,  Mr.  J.  Bums  says 
he  is  advised  that  it  would  be  within  the  powers  of  the  Local 
Government  Board  to  require  every  motor-car  to  carry  a  speedometer, 
but  he  does  not  find  that  a  sufficiently  reliable  instrument  has  yet 
been  devised  to  justify  his  making  the  use  of  such  an  instrument 
compulsory. 

Bognor  Electricity.— The  Bill  of  the  Bognor  Gas  Co.,  which 
seeks  power  to  generate  and  supply  electricity  in  the  area  of  their 
gas  supply,  has  been  passed  by  Lord  Donoughmore's  Committee  of 
the  House  of  Lords  as  an  unopposed  measure.  When  the  matter 
was  before  the  House  of  Commons'  Committee,  the  opposition  was 
withdrawn  on  the  understanding  that  the  promoters  would  come  to 
a  satisfactory  arrangement  with  the  promoter  of  an  electric  lighting 
order,  who  is  already  supplying  a  block  of  business  premises,  and 
the  kursaal  of  which  he  is  the  owner. 

County  of  Lanark  Tramways  Bill.— The  Bill  promoted  by  the 
Lanark  County  Council  for  the  construction  of  tramways  and  for 
the  acquisition  of  the  Lanarkshire  Tramw<ays  Co.'s  undertaking  has 
passed  the  House  of  Lords'  Unopposed  Bill  C'ommittee,  and  been 
referred  for  third  reading.  Terms  have  been  arranged  with  the 
Tramway  Co.,  and  it  is  provided  that  if  within  two  years  after  the 
construction  of  the  lines  proposed  in  the  Bill,  the  undertaking  of 
the  company  is  not  purchased,  then  the  company  will  have  power 
to  acquire  the  new  lines. 

Second  Beading.— In  the  House  of  Lords  on  July  3rd,  the 
L.C.C.  (Tramways  and  Improvements)  Bill,  and  on  the  following 
day  the  Preston,  Chorley  and  Horwich  Tramways  Bill,  were  read  a 
second  time. 


RoiilNSON  i:  XeaI.. 
In  the  Divisional  Court  on  Thursday  la,st  week,  before  Mr.  Justice 
Ridley  and  .Mr.  Justice  Lush,  Mr.  Hogg  applied  for  an  order  for  a 
mandamus  to  the  magistrate  of  Chester  to  make  and  sign  a  special 
case  in  the  case  Robinson  and  \eal. 

Mit.  Ho(;(;  said  on  May  L'Oth  his  client,  Mr.  Neal,  was  served  with 
a  summons  for  the  recovery  of  the  sum  of  £8  12s.  'Jd.- — the  balance 
said  to  be  due  for  the  supply  of  Is.  tid.  worth  of  electricity,  and 
£S  lOs.  8d.  for  electric  cable  and  motor  fixed  by  the  Corjjoration  so 
far  back  aa  July,  I'Jl  I .  .As  to  the  8upi)ly  of  electricity,  defendant's 
solicitor  submitted  that  this  was  a  continuing  debt,  and  as  to  the 
motor  and  cable,  it  was  contended  that  under  the  Summary  Juris- 
diction Act,  there  was  no  jurisdiction  to  hear  the  summons.  The 
magistrate  over-ruled  these  objections,  and  without  giving  any 
reasons,  entered  judgment  for  the  jilaintiff. 

The  Court  granted  the  rule. 


The  Telephone  Arbitration. 

C  Cotttiwued  from  pat/e  'iS.) 

Sir  a.  Cbipps  said  it  had  been  agreed  that  the  evidence  should  be 
confined  to  the  first  four  plant  items,  and  that  other  items  might 
be  left  over  with  regard  to  that  inquiry. 

His  LciRDSHip  said  that  seemed  to  involve  more  than  one 
inquiry. 

SiK  A.  Chipps  said  the  big  inquiry  was  undoubtedly  the  plant 
cost.  If  they  took  the  item  of  plant  cost  the  evidence  would  be 
finished  before  the  Long  Vacation. 

Mr.  Ji  si'iCE  L.vwRENCK  said  the  proposal  would  involve  either 
a  postponement  until  after  the  Long  Vacation  or  the  making  of 
more  than  one  award,  and  he  was  not  sure  they  had  the  power  to 
make  more  than  one  award. 

Sir  a.  Crh'Ps  said  he  thought  probably  the  Court  would  have 
to  deal  with  the  matter  in  more  than  one  inquiry,  but  he  thought 
the  suggestion  of  an  interim  award  would  be  the  most  convenient. 
If  that  were  done  other  matters  might  smooth  down. 

His  LcjRiisHii'  pointed  out  that  that  would  involve  counsel 
making  speeches  on  the  first  part  of  the  case,  and  having  the  right 
to  make  speeches  on  the  further  part. 

SiK  Ai.iRKD  said  an  interim  award  was  wanted  for  a  certain 
sum  agreed  ujion,  because  the  (tovemment  were  anxious  to  pay  the 
company  and  the  latter  were  anxious  to  receive  it  in  the  interests 
of  the  preference  shareholders.  It  was  not  as  a  question  of  speed 
that  they  asked  for  the  award,  but  they  thought  the  matter  could 
be  conveniently  dealt  with  in  two  separate  compartments. 

His  LoRDt^Hip  agreed,  but  said  there  was  a  certain  amount  of 
difficulty  in  making  an  award  before  the  Long  Vacation. 

Sir  a.  Crippj;  said  both  sides  agreed  that  there  was  an  advantage 
in  having  an  interim  award  for  a  definite  figure,  say  about 
£3,000,000,  because  that  would  enable  the  claimants  to  deal  with 
their  preference  shareholders,  and  the  Government  would  escape 
paying  a  high  rate  of  interest  up  to  the  time  of  the  making  of  the 
award.  By  an  agreement  upon  an  interim  award,  it  would  be 
unnecessary  to  press  for  the  ultimate  award  at  an  early  date. 

His  Lordship  asked  if  there  were  any  advantage  in  giving  an 
interim  award  if  the  parties  had  agreed  upon  the  sum  to  be  paid  on 
certain  items 

Sir  a.  Cripps  said  that  according  to  the  Telephone  Transfer 
Act  the  money  was  not  to  be  paid  by  the  Government,  except  on  an 
award  made  by  the  Court. 

The  Solicitor-Gener.\l  said  there  was  a  Treasury  difficulty, 
and  one  which  the  Postmaster-(Teneral  had  not  the  power  to  get  rid 
of.  He  agreed,  looking  at  it  in  a  business  way.  that  it  would  be  a  pity 
if  it  were  possible  to  deal  with  a  substantial  part  of  the  case  to 
postpone  it  unduly,  because  undoubtedly  it  was  a  serious  burden 
thrown  upon  the  State  to  have  to  pay  interest  on  what  might  turn 
out  to  be  a  large  sum  of  money  larger  than  was  reasonable  and 
commercially  fair.  He  asked  for  an  opportunity  of  consulting  the 
Attorney-General  and  mentioning  the  matter  again. 

His  Lordship  said  the  Court  was  anxious  to  fall  in  with  the 
views  of  counsel. 

Sir  Ale.xaxder  Kexkedy,  continuing  his  evidence,  said  he  had 
compared  the  cost  to  electric  lighting  companies  of  underground 
work  with  the  figures  given  by  Mr.  GiU  for  the  cost  of  under- 
ground cable  work  in  connection  with  the  National  Telephone  Co. 
So  far  as  digging  up  the  road  and  reinstating  work  was  concerned, 
they  were  fairly  comparable,  but,  of  course,  so  far  as  the  cables 
themselves  were  concerned,  there  was  no  comparison. 

Cross-examined  by  Sir  John  Simo>,,  Witness  said  the  problem 
was  what  would  be  the  cost  of  the  undertaking  if  made  brand  new 
by  the  contractor  at  the  time  it  was  taken  over. 

In  all  your  large  experience  of  tramway  undertakings  that  is 
always  the  method  applied  by  valuers .' — Yes,  what  it  costs  the 
contractor  to  do  the  work  completely. 

Is  10  per  cent,  for  contractors'  profit  a  usual  and  reasonable 
figure  .' — I  am  afraid  I  cannot  say,  I  tried  to  find  out  from  some 
contractor  friends  of  mine,  but  I  was  unable  to  do  so. 

Contractors'  profit  is  usually  charged  on  contractors'  costs .' — Yes. 

In  answer  to  his  Lordship,  Sir  J.  Simon  said  the  odd  thing  was 
that  Mr.  GUI's  figures  for  contractors'  profit  were  calculated  on 
something  quite  apart  from  the  contractors'  costs  for  material,  kc. 

Mr.  Anns,  chartered  accountant  and  secretary  to  the  company, 
was  again  called  into  the  box  for  further  cross-examination  on  the 
company's  figures.     The  salaries  for  the  ©I'^ineering  department 
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■were  calculated  at  £181,142,  hs  said,  and  for  the  solicitors'  depart- 
ment at  £63,000. 

Sib  J.  Simon  :  According  to  your  basis  of  calculation,  if  the 
engrineerin?  department  fiprure  is  £181,142  and  the  solicitors'  depart- 
ment £68,000,  then  it  follows  that  there  would  be  three  times  as 
much  space  and  oflSce  room  in  the  engineering  department  as  there 
is  in  the  solicitors'  department  .' — Yes,  that  is  the  assumption. 

Do  you  really  think  that  is  approximately  correct .' — Well,  it  is 
rather  difficult  to  say. 

I  should  think  it  is. — This  is  head  ofBce  engineering.  It  is  not 
as  if  yon  had  a  large  number  of  -workshops.  I  think  it  would 
he  fair  to  take  a  three  to  one  basis. 

SfR  A.  Ceipps  said  at  a  later  stage  of  the  proceedings  that  he  was 
glad  to  inform  the  Court  that  the  friendly  feeling  which  sometimes 
exhibited  itself  in  Court  had  shown  itself  in  a  very  agreeable 
manner  behind  the  scenes,  and  one  or  two  more  matters  had  been 
most  satisfactorily  arranged  between  the  parties.  It  had  been  agreed 
that  the  sum  of  jC.5!i2,.'i48  should  be  aOowed  for  one  of  the  items  of 
plant  cost. 

Mr.  James  Swinburne  gave  evidence  in  support  of  the 
company's  claim.  In  his  opinion  the  table  of  depreciation  pre- 
pared by  the  company  was  perfectly  sound.  It  was  a  much  better 
principle  to  take  the  purchase  price  over  a  number  of  years  instead 
of  endeavouring  to  arrive  at  it  by  taking  one  particular  year. 

Mr.  W.  Wilson  Cook,  late  assistant  engineer-in-chief  to  the 
National  Telephone  Co.,  said  he  assisted  Mr.  GiU  in  preparing  the 
figures  for  the  company,  and  he  supported  that  witness's  evidence. 
There  were  1,507  exchanges  in  the  company's  system,  and  the  esti- 
mated cost  of  construction  was  £2.641,640.  The  depreciated  valua- 
tion was  £2,297,.'J98.  He  had  divided  the  exchanges  into  three 
classes  for  the  purposes  of  valuation,  viz. :  the  electric  battery 
exchanges,  the  local  battery  exchanges,  with  more  than  :i00  lines, 
and  the  local  battery  exchanges  with  SOO  lines  and  under.  There 
were  67  central  battery  exchanges,  and  167  local  battery  exchanges 
with  more  than  300  lines.  Each  of  these  exchanges"  had  to  b« 
valued  separately.  With  regard  to  the  remaining  1,273  exchanges, 
it  had  been  arranged  that  a  certain  number  should  be  taken  as 
typical  of  the  rest. 

Mr.  Justice  La«tience  asked  whether  some  arrangement  could 
not  be  arrived  at  with  regard  to  the  234  exchanges  which  had  been 
valued  separately.  If  this  were  not  done,  the  Court  would  have  to 
go  into  234  valuations. 

Mr.  Bcckmastee,  K.C,  said  on  the  question  of  the  prime  cost  of 
constructing  the  234  exchanges,  the  parties  were  not  very  wide 
apart.  The  real  difficulty  was  with  regard  to  the  loading  of  the 
original  figure  by  percentages. 

Mr.  Justice  Lawrence  suggested  that  the  parties  might  finally 
agree  as  to  the  original  cost  of  the  234  exchanges  and  the  unit  cost 
of  the  remaining  1,273. 

Sir  a.  Cripps  said  the  parties  would  endeavour  to  do  this. 

Mr.  Bdtterworth.  general  manager  of  the  North-Eastem 
Railway  Co..  was  called  by  the  Telephone  Co.,  and  stated  that 
his  company  had  I7,0i'0  mUes  of  telegraph  and  telephone  lines. 
Their  poles  cost  them  the  same  figure  as  that  claimed  by  the  National 
Telephone  Co.  In  dealing  with  the  execution  of  large  works  cost- 
ing several  millions,  witness  gave  it  as  his  opinion  that  it  was 
impossible  to  avoid  the  expense  of  raising  capital.  Therefore,  such 
cost  was  part  of  the  value  where  value  was  based  on  cost.  On  the 
question  of  depreciation,  he  said  the  company's  methods  of  valuation 
were  quite  right. 

Sib  WiLLiAii  Plexder,  of  the  firm  of  Deloitte.  Plender.  Griffiths 
and  Co..  the  well-known  firm  of  chartered  accountants,  and  Pre- 
sident of  the  I.C.A.,  gave  evidence  on  behalf  of  the  company. 

Examined  by  SiB  A.  Cripps,  he  said  he  was  consulted  in  the 
transfer  of  the  water  and  docks  companies  and  other  undertakings. 
He  thought  the  method  of  the  Telephone  Co.  in  arriving  at  the 
amount  of  depreciation  was  perfectly  correct. 

Mr.  W.  W.  Cook  was  cross-examined  by  the  Solicitor-General  in  re- 
gard to  the  company's  claim  for  subscribers'  apparatus.  The  tables, 
he  said,  showed  there  were  524.122  installations,  and  the  cost  was 
£3,750,000,  after  deducting  depreciation.  The  clajm  of  the  company 
amounted  to  £3,056,474.  Dealing  with  particulars  of  the  claim, 
witness  said  that  the  company  paid  £2  13s.  3d.  for  a  particular  instru- 
ment, which  was  supplied  by  an  Antwerp  company  amongst  others. 

The  Solicitor-General  pointed  out  that  under  the  contract 
dated  May  11th,  1911,  the  Government  purchased  the  same  kind  of 
instrument  of  the  Antwerp  firm  at  £2  9s.  Sd.,  or  a  difference  of 
3s.  7d.  That  sum  had  to  be  multiplied  by  13!»,396,  the  number  of 
this  particular  type  of  instruments  for  which  the  company  were 
claiming. 

Mr.  Gathoene  Hardy  suggested  that  the  documents  relating 
to  the  purchase  of  these  instruments  should  be  examined  by  both 
sides  in  order  to  see  where  the  difference  arose. 

Mr.  Danckwerts  said  he  noticed  that  the  Government  contract 
provided  that  the  instruments  should  be  British  made,  whereas 
they  came  from  foreign  manufacturers. 

Mr.  Gathorne  Hardy  said  the  Court  had  enough  to  do  with- 
out going  into  the  question  of  Tariff  Reform. 

At  this  juncture  of  the  case,  the  Attoeney-General  asked  how 
long  the  case  for  the  company  would  last,  and  what  Sir  Alfred 
Cripps  proposed  to  do  at  the  close  of  the  evidence.  He  was 
anxious  to  know  before  he  opened  his  case  what  was  the  claim  in 
money,  and  what  sum  was  put  forward  as  representing  value  of 
the  plant.  He  was  very  desirous  of  dealing  with  the  part  of  the 
case  concerning  plant  before  the  Long  '^'acation. 

Sir  A.  Cripps  said  he  saw  no  reason  why  that  part  of  the  case 
should  not  be  finished  before  the  Long  Vacation. 

The  Attorney-General  said  that  if  the  Court  came  to  a  con- 
clusion upon  the  matter  he  hoped  an  interim  award  would  be 
given.    If  the  parties  &eteei  to  a  consent  order,  subject  to  the 


assent  of  the  Court  for  the  payment  of  an  amount  on  account,  that 
would  relieve  the  situation  very  much.  If  they  did  not  do  that 
the  difficulty  was  that  by  an  adjournment  of  over  two  months  the 
payment  of  5  per  cent,  interest  would  be  thrown  upon  the  exchequer 
in  respect  of  a  large  sum  of  money  during  the  two  mouths  in 
which  the  Court  would  be  in  vacation. 

His  Lordship  intimated  that  the  Court  was  anxious  to  fall  in 
with  the  views  of  the  parties  on  that  particular  point.  If  both 
sides  would  agree  upon  a  certain  figure  and  consent  to  an  interim 
award,  the  Court  would  give  it  before  the  long  adjournment. 

Sir  Ali-'REd  Cripps  thought  that  the  Attorney-General  was 
rather  optimistic  in  assuming  that  the  award  for  the  whole  plant 
would  be  given  so  early.  He  did  not  think  it  would,  but  another 
form  of  meeting  the  difficulties  he  hoped  might  be  arranged. 
The  consent  to  an  award  of  something  like  £3..')00,000  was  not  yet 
completed. 

The  Attorney-General  said  he  did  not  think  it  could  be  done 
before  the  Long  Vacation,  but  he  did  not  think  it  need  stand  over 
until  after  the  long  adjournment. 

Mr.  W.  Cook  was  then  further  questioned  in  the  witness  box  with 
regard  to  the  payment  made  to  company's  employes  during  holiday 
times,  and  the  averages  arrived  at  in  the  tables  calculating  wages, 
kc.  In  the  case  of  a  foreman  in  the  company's  employ  about  two 
weeks'  annual  holiday  in  the  year  were  paid  for. 

Sir  Guy  Granet,  general  manager  of  the  Midland  Railway  Co., 
was  called  for  the  National  Co.  He  said  his  company  maintained 
1 7,1100  miles  of  telephone  and  telegraph  lines  ;  14,000  miles  of 
this  belonged  to  the  Post  Office.  It  was  largely  telephonic, 
because  the  company  were  superseding  the  telegraph  by  the  tele- 
phone, especially  between  the  signal  boxes.  His  company  con- 
structed the  trunk  telephone  from  London  to  Settle  for  the  Post 
Office,  248  lineal  miles.  The  railway  company's  figure  for  the  cost 
per  pole  was  little  above  that  estimated  for  pole  cost  in 
the  National  Telephone  Co.'s  claim.  He  agreed  with  the 
method  adopted  by  Jlr.  Gill  in  calculating  depreciation.  If 
they  dealt  with  the  problem  of  arriving  at  the  then 
value,  they  had  to  take  into  consideration  the  fact  that  the 
plant  was  satisfactorily  constructed  and  established  and  in  a  profit- 
earning  condition.  He  thought  undoubtedly  that  the  method 
adopted  by  Mr.  Gill  was  the  correct  one,  subject  to  it  being  a  fact 
that  the  charge  for  maintenance  was  a  constant  charge  and  not 
an  increasing  one.  If  it  were  an  increasing  one,  it  would  not  be 
possible  to  look  at  the  matter  in  the  same  way.  It  was  also  sub- 
ject to  the  life  of  the  articles  in  question  being  correctly  estimated. 

Cross-examined  by  Sir  J.  Simon,  witness  said  he  had  assumed 
that  the  plant  was  to  be  built  up  little  by  little,  and  that  a  very 
substantial  tract  of  country  might  be  fitted  up  in  a  space  of  two 
years. 

Mr.  W.  E.  Weston,  formerly  chief  of  the  statistical  department 
of  the  National  Telephone  Co.,  now  in  the  employ  of  the  Post  Office, 
gave  evidence  upon  agreed  figures  in  regard  to  the  plant  cost. 

This  concluded  the  evidence  for  the  company  on  the  item  of 
£  1 7,000,000  for  plant  cost,  which  it  was  decided  the  Court  should 
deal  with  completely  before  the  Long  Vacation,  and  Sir  Alfred 
Cripps  addressed  the  Commissioners  generally  on  the  tables,  data, 
.vc,  bearing  upon  that  item.  He  pointed  out  that  there  was  not 
more  than  5  per  cent,  difference  between  the  parties  on  the 
extremely  complicated  tables  of  figures  which  had  been  produced, 
and  he  thought  that  it  was  a  remarkable  testimony  to  the  great 
care  with  which  they  had  been  prepared. 

Sir  J.  Simon  :  My  learned  friend  must  be  saying  that  upon 
instructions,  because  there  is  no  evidence  to  that  effect. 

Sir  a.  Cripps  said  that  he  was  entitled  to  make  the  submission 
whether  he  was  right  or  wrong.  He  was  told  by  some  the 
difference  was  only  1  jier  cent. 

C7«  be  c(ynfi lived.) 


Gabland  r.  Newcastle-on-Tyke  Corporation. 

At  the  Newcastle-on-Tyne  Assizes,  on  6th  inst.,  before  Mr.  Justice 
Scrutton.  Harry  Saxton  Garland  and  his  wife  Elizabeth  Garland, 
of  86,  Fern  Avenue,  Newcastle,  sought  to  recover  damages  from 
the  Newcastle  Corporation  for  personal  injuries  to  Mrs.  Garland, 
caused  by  a  tramway  accident.  The  defendants  denied  that  Mrs. 
Garland  was  injured  to  the  extent  alleged,  and  that  was  the  issue 
before  the  jury,  the  accident  itself  being  admitted.  According  to 
counsel's  statement,  the  plaintiffs  were  in  an  Osborne  Road  cm 
which  came  into  violent  collision  with  a  Gosforth  car  at  the  foot 
of  Northumberland  Road. 

Dr.  W.  E.  Hume,  for  the  defence,  gave  it  as  his  opinion  that 
Mrs.  Garland's  symptoms  would  disappear  very  soon  after  the 
verdict  of  the  jury  was  given.     They  were  mostly  mental. 

Mb.  Shortt  pointed  out  that  Mrs.  Garland  had  already  spent 
£15  15s.  on  medical  fees,  and  she  was  entitled  to  something  for  the 
pain  and  suffering  she  had  undergone. 

The  jury  found  for  the  plaintiffs  for  £115,  and  judgment  was 
entered  for  that  amount  with  costs. 


Armstrong  asd  Abmsteong  r.  Newcastle-on-Ty-ne 
Corpohation. 

At  the  Newcastle-on-Tyne  Assizes  on  the  6th  inst.,  the  hearing 
concluded  before  3Ir.  Justice  Bankes  and  a  special  jury,  of  this 
action,  in  which  Robert  Bayles  Armstrong  and  Daisy  Baylee 
Armstrong  claimed  damages  against  the  defendants  for  personal 
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and  other  injuries  sustaiueU  by  thom  on  November  K(ith  laat, 
through  the  alletred  neKligenceof  the  defendantH  in  Isavinir  a  tram- 
way standard  in  the  middle  of  Scotswood  Road,  in  auch  a  position 
08  to  be  a  danger  to  the  public  usini;  the  road.  The  defendants 
denied  ne(jlii;cnce,  and  alleRed  contributory  nefrlicence  on  the  part 
of  the  plaintilfs. 

Mk.  Scott  Fo.n,  K.C,  in  opinintr  for  the  plaintiffs,  said  that  on 
November  2iith,  Mr.  and  Miss  Armstronfr  and  the  former's  son  were 
motorinjr  alonp  Scotawood  Road,  and  were  followintr  the  tramlines. 
Up  to  a  point  about  15  minut«s'  walk  from  the  Central  Station, 
Xewoaatle,  the  overhead  wires  were  supported  by  poles  atandini;  at 
each  side  of  the  road  ;  at  the  point  indicated,  however,  the  system 
chan^red,  and  the  poles  were  there  placed  in  the  middle  of  the  road. 
Up  to  that  place.  Mr.  Armstrontr,  who  had  been  drivinjr  the  car. 
had  been  accustomed  to  the  poles  beinn  at  the  side  of  the  road,  but 
at  that  point  he  drove  towards  the  centre  oi  the  road  in  order  to 
safeguard  himself  from  the  traffic  which  mitrht  emerge  from  the 
side  streets.  In  doing  so  he  crashed  into  the  first  centre  pole.  The 
car  was  seriously  damaged.  Mr.  Armstrong  was  severely  shaken, 
and  Miss  Armstrong  was  thrown  through  the  glass  screen. 
Counsel  contended  that  the  pole  should  have  been  properly  lighted. 
The  Corporation,  on  the  other  hand,  contended  that  the  system  was 
sanctioned  by  the  Hoard  of  Trade  10  years  ago.  and  that  the  place 
was  efficiently  lighted,  lie  (counsel)  contended  that  the  sanction 
of  the  Board  of  Trade,  granted  10  years  ago.  could  not  be  taken  as 
a  guarantee  that  the  system  was  safe. 

The  Plaintiii',  a  mechanical  engineer,  living  at  Heuton,  .New- 
castle, bore  out  his  counsel's  statement,  and  added  that  it  was  dark 
at  the  time  of  the  accident,  and  he  did  not  see  the  centre  pole. 

Miss  Ak.mstkoni;  gave  evidence  as  to  the  absence  of  light  and 
as  to  her  injuries,  and  the  landlord  of  an  hotel  near  the  scene  of  the 
accident  said  that  he  recollected  two  previous  accidents  by  collisions 
with  the  same  centre  pole. 

After  medical  evidence  hod  been  called  by  plaintiff,  Mr.  David 
IlAl.riiuu,  jun,  engineer,  was  called,  and  he  said  it  was  dangerous 
to  have  a  pole  in  the  centre  of  four  street  junctions  like  the  place 
in  question.  It  was  an  obstruction,  and  ought  to  have  been 
lighted. 

Mr.  Fhedkkick  Edce,  civil  engineer,  and  formerly  city 
engineer  for  Newcastle,  expressed  the  opinion  that  all  centre  poles 
ought  to  be  taken  away  ;  but  if  they  were  not  removed,  they 
should  be  lighted  so  that  they  could  be  easily  seen.  Reconsidered 
the  centre  pole  in  iiuestion  very  dangerous.  In  several  towns, 
centre  poles  had  been  removed  because  o(  the  danger  to  traffic. 

Mr,  James  Sidnky  Ciiuchi.ev,  vice-president  of  the  Insti- 
tute of  Automobile  Engineers,'  said  the  tendency  was  now  to 
remove  centre  poles  wherever  possible.  He  had  not  seen  a  single 
unlighted  pole.  In  London  all  were  lighted.  He  did  not  know  a 
town  where  the  first  centre  pole  wa.s  not  lighted. 

Mu.  Wai  CH,  addressing  the  Court  for  the  defence,  said  that,  .so 
far  as  the  placing  of  the  standard  in  position  was  concerned,  the 
defendants  had  the  authority  of  Parliament  to  do  it.  Its  position 
alone,  therefore  would  not  give  rise  to  any  cause  of  sction.  The 
jury  had  to  find  that  the  d«fendants  had  been  guilty  of  some  neglect 
of  duty  towards  the  plaintilfs  which  itself  was  the  cause  of  the 
accident.  He  submitted  that  there  had  been  no  neglect  of  duty  at 
all.  Had  the  plaintilfs  kept  a  proper  look-out,  and  had  the  car  been 
going  at  a  reasonable  speed,  under  the  circumstances,  the  car  could 
not  possibly  have   collided  with  the  standard. 

Mr.  Ernkst  Hatton,  manager  of  the  city  tramways,  gave 
evidence  as  to  the  Hoard  of  Trade  sanction  of  the  centre-pole 
system.  That  was  the  first  accident  that  had,  to  their  knowledge, 
been  reported  to  the  Corporation  since  the  pole  was  erected. 

In  reply  to  Mr.  Scott  Fo.x,  witness  said  it  was  a  matter  of  opinion 
whether  side  poles  were  better  than  centre  poles.  Standing  at  that 
particular  centre  pole  at  10  o'clock  at  night  in  December,  he  could 
clearly  read  the  print  of  a  newspaper.  The  centre-pole  system  was 
preferred  because  of  the  danger  under  the  other  system  of  the  over- 
head wires  falling  on  to  the  street. 

Evidence  was  then  called  to  show  that  the  lighting  was  adequate 
at  the  place  of  the  accident,  and  a  constable  said  that  at  the  time 
of  the  accident  the  plaintiff  made  no  complaint  of  the  lighting. 

His  Lordship,  in  summing  up,  said  if  the  jury  thought  the  pole 
was  so  insufficiently  lighted  as  to  be  a  cause  of  danger,  they  would 
come  to  the  conclusion  that  it  was  negligent  on  the  part  of  the 
Corporation  not  to  provide  adequate  lighting.  But,  even  if  they 
came  to  the  conclusion  that  the  pole  was  a  source  of  danger,  and 
insufficiently  lighted,  they  had  to  be  satisfied  that  the  plaintiff 
could  not,  by  reasonable  care,  have  avoided  the  accident. 

The  jury  found  for  the  plaintiffs,  awarding  Mr,  Armstrong 
£;^7  5s,  and  Miss  Armstrong  £80.  .Judgment  was  entered  accord- 
ingly, with  costs. 


Pvii  r.  South  Shields  Corporation. 

Judgment  in  this  case  (which  was  mentioned  in  our  last  issue) 
was  entered  at  the  Newcastle-on-Tyne  Assizes  on  July  ith,  on 
Mr.  Meynell's  application,  for  £145  and  costs  in  both  trials,  that  in 
which  the  jury  disagreed,  and  the  last  hearing. 


BUSINESS  NOTES. 


Electric     Fans     ia     Formosa.— -According    to    Der 

Mechanihei:  there  exists  at  the  present  time  a  lively  demand  for 
electric  fans  in  Formosa.  The  power  station  in  Taihoku,  a  State 
concern,  has  laid  in  a  stock  for  this  season  of  2'>'2  16-in.  fans,  and 
1,187  12-in,  fans.  Local  representation  for  the  pushing  of  sales  is 
recommended. 


Correction.— Ill  the  V.n-Z  edition  of  the  Universal 
Electrical  Directory,  the  names  of  the  Gilbert  Arc  Lamp  Co., 
Ltd.,  En(;ineekinu  vt  Arc  La.mps,  Ltd.,  and  Arc  Lamps,  Ltd.. 
were  by  pure  inadvertence  omitted  from  the  "  Arc  Lamp  Manufac- 
turers' "  section  among  the  clas-sified  trades.  All  three  companies 
however,  will  be  found  in  the  Alphabetical  Sections. 

Leeds. — Mksshs.  Cl.vyi'ok  it  Co.,  Hii)i)i;R.siri;i,i),  Ltd., 

of  lluddersfield.  have  just  completed  a  petrol-motor  tower  wagon 
to  the  order  of  the  Leeds  Corporation  Tramways  Department. 

Books  Received.  —  "  Reception  des  Sjgnaux  Radio- 
telcgraphiques  Transmis  par  la  Tour  Eiffel."  1912.  Paris  : 
Gauthier-Villars. 

"II  Nuovo  Cimento.'     June,  1912.    Pisa  :  Tipographico  Toscano. 

"The  School  of  Mines  Quarterly."  Vol.  XXXIII,  No.  4.  July, 
1912.     .New  York  :  Columbia  University.     Price  50  cents. 

"  The  Electric  Circuit."  By  V.  Karapetoff.  1912.  London  : 
Hill  Publishing  Co.,  Ltd.     Price  83.  6d.  net. 

■'  Testing  of  Electrical  Machinery,  for  Non-Electrical  Students." 
By  J.  H,  Morecroft  and  F.  W.  Ilehne.  1912.  London  :  Constable 
and  Co,,  Ltd.     Price  lis.  net. 

"Wireless  Telegraphy  for  Amateurs."  By  R.  P.  Howgrave- 
Graham.  Price  2s.  net.  "  How  to  Drive  a  Motor-Cycle."  By 
'  Phil  nix. "     Price  lid.  net.     London  :  Percival  Marshall  iV:  Co. 

Dissolutions    and    Li([Hidations.— Hkxo    Hlkituic 

Stairways  and  CoSveyors,  Ltd. — A  meeting  is  called  for 
August  7th  at  1,  Basinghall  Street,  E,C„  to  hear  an  account  of  the 
winding  up  from  the  liquidator.  Mr.  M.  Lanca.ster. 

French  Elicctrh;  Lighting  Boards,  Ltd. — A  meeting  is 
called  for  August  29th  at  i:i.  Basinghall  Street,  E,C.,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr,  W,  H   Pannell. 

Fleet  Brass  Co,,  bra-ssfounders  and  manufacturers  of  electric 
fittings,  9  and  11,  Fleet  Street.  Birmingham.— .Messrs.  A.  Raybould 
and  S.  Huxley  have  dissolved  partnership.  All  debts.  S.C..  will  be 
attended  to  by  the  Fleet  Brass  Co..  Ltd..  whose  registered  office  is 
a.-^  above. 

Ilolidars, — We  have  received  an  interesting  ilhistratcd 
handbook  relating  to  Deal  and  its  attractions  as  a  holiday  resort. 
The  book  is  an  official  ]iublication  of  the  Corporation,  and  copies 
can  be  obtained  free  by  sending  a  postcard  application  to  Jlr.  A.  C. 
Brown.  Town  Clerk.  Municipal  Offices. 

South  Africa. — The  British  and  South  African  Export 
{;,i:ertf  states  that  the  purchase  of  electrical  hoists  for  tram 
haulage  at  the  Shamva  Mine  is  to  be  undertaken  :  also  that  plans 
and  specifications  are  in  course  of  preparation  tor  an  electrical 
power  plant  for  this  property  estimated  to  cost  about  £100.0hO. 

Catalo»'ucs  and  lists.- Me.  G.  JJravuk,  }^,  Laml>eth 

Hill.  London.  EC. — New  catalogue  (ninth  edition)  of  170  odd 
pages,  illustrating  and  stating  prices  of  a  great  variety  of  electric 
light  fittings,  glassware  and  other  manufactures.  Opening  with  a 
number  of  different  styles  of  brackets,  ceiling  fixtures,  hall  lanterns 
and  pendant  fittings,  there  are  many  examples  of  electroliers  in 
different  styles  with  chain  suspension,  church  fittings,  adjustable 
pendants  for  dining  and  dressing  rooms,  French  bronzes,  standards, 
wireless  cluster  fittings,  ships'  fittings,  illuminated  signs,  street 
and  shop  lighting  fittings,  and  many  accessorial  parts,  followed 
with  electric  radiators,  heating  and  cooking  apparatus,  and  glass 
and  silk  shades. 

Messrs.  Stewarts  &  Lloyds,  Ltd.,  Winchester  House,  London, 
EC— New  catalogue  (Section  "  C  ")  of  12  large  pages,  giving  illus- 
trated descriptions  of  se^tral  designs  of  branch  service  connections 
for  use  in  conjunction  with  their  steam  pipes.  The  designs  are 
suitable  for  gas,  water  and  air  mains. 

Messrs.  James  Keith  *:  Blackmax  i>c  Co.,  Ltd.,  27,  Farringdon 
Avenue,  London,  E.C. — Several  illustrated  pamphlets  :  No.  15, 
describing  the  new  open  electrically-driven  Keith  fan  ;  No.  22, 
dtaling  with  the  Keith  electric  plenum  ventilators  for  window, 
railway  carriage  and  tramcar  service  ;  also  a  pamphlet  on  "  Indus- 
trial Unrest,  "  in  which  Mr.  James  Keith  puts  forward  what  he 
regards  as  the  only  possible  solution.  He  advocates  the  formation 
of  a  great  federation  of  capital  and  labour. 

The  Electrical  Engineering  and  Equipment  Co.,  Ltd., 
109-111,  New  Oxford  Street,  London,  W.C— Several  illustrated 
price  cards  relating  to  electric  fans,  "  Mego-meter  "  insulation 
testing  sets.  kc. 

Messrs.  Willans  &  Robinson,  Ltd..  Victoria  Works.  Rugby.— 
Well-bound  fully-illustrated  catalogue  containing  descriptive 
matter  concerning  the  special  features  of  their  Willans  disk  and 
drum  turbines ;  impulse  and  reaction  blading ;  rotors  ;  steam 
glands  and  packing  ;  bearings  and  lubrication  ;  governor  gear  ; 
back  pressure  and  pass-out  turbines :  exhaust  steam  turbines ; 
mixed  pressure  turbines  ;  and  mixed  pressure  governor  gear.  A 
large  number  of  half-tone  illustrations  of  complete  plants  and  parts 
thereof  are  given,  also  explanatory  line  drawings,  and  at  the  end 
occupying  many  pages  is  an  imposing  list  of  users  of  Willans 
turbines,  type,  speed,  and  capacity  being  stated.  We  have  no  donbt 
that  power  station  engineers  and  designers  at  home  and  abroad  will 
welcome  this  fine  publication.  ^ 

The  Westinghouse  Brake  Co.,  Ltd.,  82,  York  Road,  King  9 
Cross,  London,  N.— 36-page  pocket  booklet  entitled  "  Compressed 
Air  and  its  Uses." 


56 


THE    ELECTRICAL    REVIEW. 


[Vol.  71.    No.  1,807,  July  12,  1912. 


Messus.  Schuley  i:  Co.,  Ltd.,  1.".I,  (,lueen  Victoria  Street, 
London,  E.C. — .56-page  catalogue  containing  full  descriptive  and 
tabular  price  and  other  information  relating  to  switchgear  for  both 
A.c.  and  D.c.  circuits,  which  ia  intended  for  the  use  of  super- 
intending engineers  and  those  engaged  in  buying  offices.  Motor- 
starters,  regulators,  and  drum  type  controllers  for  n.c.  circuits  are 
covered  in  Section  I :  starters  and  switchgear  for  A.c,  circuit- 
breakers,  switches,  distribution  boards,  instruments,  electric  speed- 
ometers and  resistances  are  dealt  with  in  Section  II. 

Messes.  Sie.mens  Bros.  Dynamo  Wohks,  Ltd.,  Tyssen  Street, 
Dalaton,  London,  X.E. — Xew  price  list  W.B.  L.l,  giving  tabulated 
particulars  and  illustrations  of  Wotan  battery  lamps  for  motor- 
cars, motor-'l5uses,  yachts,  model  lighting,  and  flashers  for  miners' 
lamps,  including  a  number  of  new  types.  The  firm  has  arranged  a 
new  scheme  of  discounts,  regarding  which  information  can  be 
obtained  on  application  either  to  Dalston  or  to  any  branch. 

For  the  coming  lighting  season  Messe.s.  Siemens  Bros. 
Dynamo  Works,  Ltd.,  of  Dalston,  have  prepared  a  number 
of  new  poster  and  circular  designs.  One  of  these  which  is  before 
us  as  we  write,  is  a  very  effective  reminder  that  "  Tantalum  is 
strength,"  and  it  cannot  fail  to  carry  its  intended  lesson  to  the 
public  mind. 

Messes.  Eecole  Maeelli  l*c  Co.,  Milan  (26,  Garlick  Hill, 
London,  E.G.). — 1 6-page  price  list  with  illustrations,  sizes,  code-words, 
and  other  particulars  of  various  types  of  electric  fans — desk,  bracket, 
swivel  and  trunnion,  special  railway  carriage  and  ship  (with 
aluminium  blades),  self-rotating  ceiling,  porthole  exhaust  with 
automatic  shutters,  kc. 

Messrs.  Adnil  Electric  Co.,  Ltd.,  Adnil  Building, 
Artillery  Lane,  London,  E.C. — 16-page  list  (No.  502E) 
containing  descriptive  particulars  of  their  starting  con- 
trollers, and  starting  and  regulating  controllers,  for  non- 
reversible motors,  also  weights  and  prices  of  same  for  direct 
current  and  three-phase.  The  list  gives  prices  of  D.c.  starters  up 
to  3.")0  H.P..  three-phase  starters  up  to  300  H.P.,  and  D.c.  and  three- 
phase  controllers  up  to  75  H.i>. 

Messrs.  J.  W.  Brooke  A;  Co.,  Ltd.,  Adrian  Works.  Lowestoft.— 
20-page  illustrated  catalogue  of  Brooke  industrial  motors  applied 
to  petrol-electric  lighting  sets,  pumps,  lifting  machinery,  organ 
driving  and  salvage  work. 

Messes.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C. — Supplementary  sheet,  M.  8,  giving  particulars  of 
their  hand  lamps  for  factories,  made  to  meet  the  requirements  of 
the  Home  Office.  They  are  in  three  types,  two  being  of  the  usual 
pattern,  with  insulating  handle,  and  the  third  a  cast-iron  pattern 
for  use  in  situations  where  the  hand  lamps  require  to  withstand 
very  severe  handling. 

Western  Electric  Co.,  Ltd.,  North  Woolwich,  London. — 
Leaflet  describing  their  resin-cored  solder,  consisting  of  a  drawn 
seamless  tube  filled  with  pure  white  resin,  which  cannot  set  up 
corrosion.  They  have  used  this  solder  exclusively  for  many  years 
in  telephone  exchange  work. 

The  KoEi-'UNii  Co.,  47,  Victoria  Street,  London,  S.W. — Leaflet 
giving  a  number  of  testimonials  received  from  users  of  Korfund 
insulating  foundation  plates. 

•  Allge-meine  Elekteicitats-Gesellschapt,  Berlin.— Brochure 
on  the  economical  regulation  of  the  speed  of  three-phase  motors, 
describing  the  various  systems  available  ;  and  list  of  high-speed 
three-phase  motors  for  driving  centrifugal  pumps,  ..Vc,  installed  by 
the  company.  Also  leaflets  on  the  use  of  portable  motors  in 
agriculture,  and  the  A.E.G.  thrashing-machine. 

Bankraptoy  Proceedinos. — .J.  W.  Gaesdex,  elec- 
trical engineer  (J.  W.  Garsden  ,^  Co.,  Blackburn).— Adjudication 
order  made  June  2'.ith,  at  Blackburn  and  Darwen  Court.  First 
meeting.  July  18th,  at  Manchester;  public  examination,  August 
2nd,  at  Blackburn. 

Feed.  Shaw,  electrical  contractor.  Hessle  Road,  Hull. — July  24th 
is  the  last  day  for  receipt  of  proofs  for  intended  dividend.  Mr. 
G.  H.  Acheson,  Official  Receiver,  York  City  Bank  Chambers, 
Lowgate,  HuU. 

E.  J.  Ceosiee,  engineer  and  merchant,  Newcastle-on-Tyne. — 
Second  dividend  of  6d.  in  the  £  payable  July  22nd,  at  145,  Pilgrim 
Street,  Newcastle-on-Tyne,  by  J.  A.  Gardner,  trustee. 

Henry  Hallifield  Oxley  (otherwise  known  as  Oliver 
Huxley),  22,  Uxbridge  Road,  Hanwell,  lately  residing  at  120. 
Coldershaw  Road,  Ealing,  described  as  a  consulting  engineer. 
Receiving  order  made  June  21st  on  creditor's  petition  at  Brentford. 
This  is  an  amended  notice  appearing  in  the  London  lia:ette.  of 
July  5th. 

Private    Arrangement. — Herbert    Tucker,     232, 

Kingston  Road,  Portsmouth,  electrical  dealer.  &c.  The  creditors 
interested  herein  were  called  together  on  the  5th  inst.,  the  repre- 
sentative of  the  General  Electric  Co.  being  elected  to  the  chair.  A 
statement  of  affairs  was  presented  by  Messrs.  E.  J.  MUls  &  Co.. 
accountants,  of  110.  Cheapside,  E.G.,  which  showed  liabilities  of 
£3,668,  of  which  all  but  £10  was  due  to  trade  creditors.  The 
assets  were  estimated  to  realise  £1,537,  less  £.".1  for  preferential 
claims,  leaving  net  assets  of  £1,486,  or  a  deficiency  of  £2,132. 
It  was  reported  by  Mr.  Mills  that  in  addition  to  the  liabilities  shown 
on  the  statement  there  were  bills  discounted  at  the  bank  to  the 
extent  of  £755.  Those  formed  a  contingent  liability  on  the  estate, 
and  the  debtor  estimated  that  three-fourths  of  them  were  good.  It 
would,  therefore,  seem  that  the  liabilities  would  be  increased  by  at 
least  £150.  It  was  further  reported  that  the  debtor  started 
trading  in  small  premises  in  Commercial  Street,  Portsmouth,  in 
March,  1910,  with  a  capital  of  about  £200.  Up  to  October,  1910. 
a  profit  of  about  £440  had  been  made.  The  following  January 
the  debtor  was  joined  in  partnership,  and  the  partner  brought  in  a 
sum  of  £250.     'The  arrangement  was  that  the  partner  should  find 


£1,000,  but  that  amount  was  never  brought  into  the  business. 
During  the  time  of  the  partnership  there  were  some  heavy  expenses 
which  the  business  could  not  stand.  Proceedings  were  commenced 
for  a  dissolution  of  the  partnership,  and  eventually  the  debtor  paid 
his  partner  out,  and  handed  over  to  him  a  sum  of  about  £300. 
The  dissolution  took  place  in  February  of  the  present  year.  A  loss 
of  about  £."j70  was  made  during  the  partnership,  exclusive  of  the 
drawings  of  £lsO.  The  present  premises  were  held  on  a  yearly 
agreement.  The  debtor  had  three  life  policies,  all  of  which  were 
taken  out  in  favour  of  his  wife.  The  household  furniture  was  made 
over  to  the  wife  by  a  deed  of  gift  about  four  years  ago.  The  turn- 
over of  the  business  had  been  in  the  neighbourhood  of  £12. nno  a 
year.  One  or  two  creditors  stated  that  goods  had  recently  been 
ordered  by  the  debtor,  and  the  latter  stated  that  he  was  not  aware 
of  his  position  until  a  few  days  before  the  meeting.  Until  a 
statement  of  affairs  was  prepared  he  was  not  aware  that  his 
position  was  so  bad.  The  debtor's  solicitor  made  an  offer  of  a 
composition  of  6s.  8d.  in  the  £,  fully  guaranteed.  An  increased 
offer  was  jiressed  for.  and  it  was  stated  that  a  larger  oft'er  might  be 
made  if  the  meeting  was  adjourned.  Eventually,  however,  it  was 
decided  to  ask  the  debtor  to  tile  his  petition  in  bankruptcy.  The 
following  are  creditors  : — 

Austin,  J.,  i  Sons £24         Light,  C.  &  R £52 

Boote,  T.  &  R 80        Morwoods,  Sons  &  Co 47 

Burtle  4  Son,  Ltd 25         Meredith  &  Co 27 

Baldwins,  Ltd 68         McKechnie  Bros 18 

Breeden,  J.,  &  Co 51         Miles,  Druce  i  Co 19 

Bowness  Iron  Co.  -  .  58         Nordens  &  Co.  . .      18 

Corker,  J.  &R 17         Newton  Chambers  &  Co 19 

Codner  &  Callender  27         Newport  Enamel  Slate  Co.        , .     167 

Cameron  &  Roberton  52         Normansell  &  Co 20 

Clyde  Nail  Co 33         Orme,  Evans*  Co 23 

Dorrator  Iron  Co.  22         Park  Foundry  Co 74 

Diamond  Foundry  32         Pritchard,  A.  A.     .  .  46 

Every,  John  . .  32         Parkee,  Josiah        37 

Falkirk  Iron  Co.  . .      29         Purefoy  Wood  Co. 24 

General  Electric  Co.  .  .     160         Pountnev  A  Co 22 

Gibbons,  Skinner 106         Quitman,  E.  &  0 20 

Giles  &  Son 19         Redpath,  Brown  A  Co 25 

General  Iron  Foundry  24         Rhodes  Tile  Co 24 

Green  A  Co 21         Smith  *  Wellstood  73 

Grenberg,  J.  0 23         Scottish  Central  Iron  Co.  . .      23 

Gross,  Sherwood  i  Heald  . .      22         Summerford  Iron  Co SO 

Harrison  &  Cook 42         Sessions  &  Sons       56 

Hill  &  Co 105         Sanders  &  Co.  46 

Hendry  Bros.  72         Siemens  Bros.  Dynamo  C".        ..      86 

Howie,  J.  &R 18         Tomks,  Ltd 19 

Jones,  John  (Chelsea)       ..  42         Tonks,  E.,  A- Co.    ;..  ..      24 

James  &  Rosewall 201         Turner,  T.,  ,t  Co Vi 

Krupka  &  Jacoby 20         Wickston  Foundry  Co.  ..20 

Kingsland  Steam  Joinery  Co.    . .      20         Wade,  C 28 

Lysaght,  John         81         Welsbach  Gas  Co ai 

Legg,  J.,  &  Co 23         Whitehouse  &  Co 27 

And  a  large  number  for  smaller  amounts. 

Advance    in    Prices. — The  General    Electric  Co., 

Ltd.,  of  <>ueen  Victoria  Street,  E.C,  have  issued  a  list  of  advances 
in  the  prices  quoted  in  their  four-volume  catalogue.  These 
advances  are  consequent  upon  the  continued  rise  in  the  price  of 
raw  material  and  the  higher  rates  of  labour  and  transit. 

The  India-Rubuer,  Gutta-Percha  and  Telegraph  Woeks 
Co ,  Ltd..  announce  that,  owing  to  the  continued  advance  in  the 
cost  of  copper  and  of  other  items  of  manufacture,  they  have  been 
obliged  to  increase  the  prices  of  rubber-insulated  wires  and  cables 
as  from  10th  inst.  Price  List  No.  40  (October.  I'.ilO)  will  be  subject 
to  the  following  discounts  to  the  trade  : — Association  grades,  2,500- 
megobm.  COO-megohm.  300-megohm.  600-volt.  C.M.A.  and  Associa- 
tion pure  india-rubber  flexible?.  20  per  cent.,  15  per  cent,  and  10  per 
cent.  ;  pure  india-rubber  wires  and  cables.  15  per  cent,  and  10  per 
cent.  Price  List  No.  40.i  (September  1st.  IKll)  will  also  be  subject 
to  the  above  terms. 

Trade  Announcements. — The  Electrical  Ex<;ineer- 

ING  and  Equipment  Co.,  Ltd.,  of  109-111,  New  Oxford  Street, 
London,  W.C.,  have  just  been  appointed  sole  agents  for  Great 
Britain  and  the  Colonies  for  the  firm  of  Dr.  Albert  Leasing,  of 
Nurnberg,  whose  dry  cells  and  carbon  brushes  are  so  well  known. 
Dr.  Lessing  s  products  also  cover  carbon  contacts  for  switches,  cir- 
cuit breakers,  carbon  battery  plates,  welding  carbons  and  electrodes 
up  to  the  largest  sizes  for  electrical  furnaces,  and  his  factory  is  one 
of  the  oldest  in  the  world. 

Messes.  Ba.xtek  ,>c  Impet,  electrical  contractors,  54.  Dudley 
Street,  Birmingham,  have  opened  a  branch  office  at  10,  Orchard 
Street,  College  Cireen,  Bristol,  and  they  desire  to  receive  price 
lists,  cicc. 

Messrs.  Veritys,  Ltd.,  announce  that  owing  to  increased  busi- 
ness they  have  taken  over  larger  premises  at  Gascoigne  Street, 
Boar  Lane,  Leeds,  where  they  have  an  extensive  fittings  showroom 
with  a  good  display  of  "  Aston  '  cooking  appliances.  Large  stocks 
of  electrical  supplies  will  be  carried  there. 

Messrs.  H.  W.  Butler  tt  Co.,  of  Craven  House,  Kingsway,  London, 
W.C,  have  been  appointed  sole  agents  for  the  Crocker-Wheeler  Co., 
of  Ampere,  New  .Jersey.  U.S.A.,  whose  motors,  generators,  and  other 
machinery  are  already  known  in  this  country.  A  stock  will  be 
kept  here  of  the  sizes  chiefly  in  demand. 

Safety  Shot-tiriuft'  Appliances. — A  method  of  making 
and  using  detonators  in  such  a  way  that  mis-fires  are  avoided,  or, 
if  they  occur,  are  deprived  of  danger  by  the  withdrawal  of  the  faulty 
detonator  at  a  safe  distance,  has  been  devised  by  Messes.  Price 
and  Pryse,  under  the  name  of  the  "  P  P '  system.  After  the 
withdrawal  of  a  detonator,  a  fresh  one  can  be  inserted  without 
difficulty  or  danger. 

Reduction  of  Capital.— Reasox  MA.vrFACTrRt.vc  Co., 

Ltd. — A  petition  for  confirming  the  reduction  of  capital  of  this 
company  from  £70,000  to  X37,553  8s.  6d.,  is  to  be  heard  in  London 
on  July  22nd. 


Vol.  71.    No.  1,S07,  July  1:>,  1913.] 


THE    ELECTRICAL    REVIEW. 


57 


LIGHTING  and  POWER  NOTES. 

Australia.-  The  Alelbounie  City  Coiiiu'il  ((inttiiipluies 

spciulinpr  £UO,:iS!t  on  extensions  to  the  electrical  undertaking 
dunnt,'  the  next  three  years.  A  2,0(K)-KW.  turboaltemutor  has 
already  been  ordered  fur  the  winter  of  V.llA,  and  two  n.v.  tiirbo- 
frenerators  are  required  for  ll»14.  An  underground  concrete  water 
tunnel  is  to  be  constructed  between  the  river  and  power  station  to 
«up|ily  the  condenser  water,  A;c.,  at  a  cost  of  £22,000. 

Biirnet. — A    letter   has   been   received  from    the  Xorth 

Metropolitan  Electrical  Power  Distribution  Co..  Ltd.,  statinp  that 
it  wa«  the  intention  of  the  company  in  the  next  ensuing-  available 
session  to  apply  for  a  provisional  order  under  the  Electric  Lightinp 
Acts,  1.SS2-I1I09,  enabling  it  to  .-supply  energy  at  Arkley. 

BeAliill, — Appliciition  has  been  received  by  the  Council, 
on  behalf  of  the  De  La  Warr  Estate,  for  the  extension  of  the  electric 
cable  to  supply  a  further  pumping  station  to  be  erected  on 
the  Cooden  Beach  Estate.  The  Council  has  agreed  to  carry  out 
the  work  on  an  annual  revenue  of  10  per  cent,  of  the  cost  being 
guaranteed. 

Blackburn.— At    the    T.O..    on    the     Ith    inst.,   Aid. 

Thompson  defended  the  advance  of  the  electrical  engineer's  salary 
on  the  ground  that  the  town's  electrical  business  was  increasing  at 
a  rapid  rate,  and  that  the  present  works  would  have  to  be  removed 
at  a  cost  of  .«;."iii,000.  One  of  the  factors  was  the  increasing  demand 
for  electricity  for  mills.  They  already  had  a  contract  to  supply 
a  mill  containing  l,0oii  looms,  each  driven  by  its  own  motor,  and 
another  mill  with  300  looms  would  be  applying  in  a  few  days. 

Bourneiiioutli.— The  Li<rhtiiig  Cdniniittee  has  recently 
recommended  the  .substitution  of  gas  lighting  for  electric  lighting 
in  certain  roads,  and  this  was  adopted  by  the  T.C.  ;  an  amendment 
referring  the  matter  back,  in  order  that  the  borough  engineer — 
who  had  not  been  consulted  might  have  an  opportunity  of  looking 
into  the  matter,  was  defeated  by  1  .s  votes  to  1 0.  15oth  the  electricity 
company  and  the  borough  engineer  wrote  pointing  out  the 
possibility  of  introducing  greatly  improved  electric  lighting. 

Brndford. — Tlie  Union  Workhouse  has  been  provided 
with  a  new  generating  set,  and  last  week  this  machine  was 
formally  started.  The  new  machine  is  of  100-KW.  capacity,  and  is 
to  be  used  as  a  reserve  in  case  of  a  breakdown,  and  for  providing 
additional  current  when  there  is  a  demand  for  it  for  lighting  and 
power  purposes. 

The  Electricity  Committee  of  the  T.C.  recommends  extensions  of 
mains  and  the  provision  of  a  transformer  station  at  an  estimated 
cost  of  £1,111,  and  a  change  from  direct  current  to  alternating 
current  in  four  districts,  with  the  provision  of  a  transformer 
chamber,  and  the  relaying  of  cables  at  an  estimated  expenditure  of 
£2,111. 

Bri»'litOIl. — The  T.C".  has  reduced  the  price  of  current 
for  power  and  cooking  purposes  to  consumers  just  outside  the 
borough,  to  Id.  per  unit. 

Bristol. — Accordins   to   the  accounts  of  the  electricity 

undertaking  for  the  year  ended  March  25th  last,  it  appears  that 
the  gross  receipts  amounted  to  £N9,269,  as  against  an  expenditure 
of  £39,0!t7,  which  leaves  a  gross  profit  of  £50,172.  which,  with 
bank  interest  received,  brings  the  total  to  £50,61  (>.  After  allowing 
for  interest  on  loans,  ic.  (£22,191),  repayment  of  capital  borrowed 
(£25,240"),  and  expenses  >v  exchange  premises  (,£185),  there 
remains  a  balance  on  the  year's  working  of  £2,998,  which,  with 
the  balance  from  last  account,  brings  the  total  to  £5,627.  From  a 
combination  of  circumstances  which  could  not  be  foreseen,  the 
reserve  fund  accumulated  a  larger  sum  than  was  necessary  for 
its  purpose,  and  Prof.  Dicksee  was  instructed  to  review  his 
original  recommendations,  and  advise  upon  the  present  and  future 
positions  of  the  fund.  His  advice  was  that  in  the  altered  circum- 
stances, if  no  further  additions  were  made  to  the  fund,  and  if  the 
fund  is  accumulated  at 8  percent,  compound  interest,  by  the  time 
that  the  whole  of  the  assets  chargeable  against  it  have  been 
renewed,  the  fund  will  show  a  balance  of  £6,989,  being  a  surplus 
sufficient  to  meet  any  likely  contingencies.  In  these  circum- 
stances, the  Committee  does  not  propose  to  make  any  further 
contributions  to  the  fund.  The  number  of  consumers  at  the 
end  of  the  year  amounted  to  3,883,  being  a  net  increase  of  297. 
The  total  connections  to  the  mains  are  equivalent  to  588,471 
80-watt  lamps  (as  compared  551,991  at  the  corresponding 
period  of  last  year.  The  number  of  units  sold  was  10,458,916 
being    an    increase    of     1,424,207,    or    15-7    per    cent,    over    "the 

preceding   year.     The  sale   of    units  was  made    up   as   follows  : 

Private  lighting,  2,793,427:  power  and  heating,  5.462  997- 
combined  rates,  1,318,587  :  public  lighting,  888,!)05.  The  total 
revenue  from  current  sold  has  increased  by  £6.072  over  that 
of  last  year.  According  to  the  chief  engineer  (Mr.  H.  Faraday 
Proctor")  the  total  cost  per  unit  sold  has  again  been  reduced 
the  reduction  amounting  to  5  per  cent,  as  from  last  year's 
cost,  notwithstanding  the  extra  expense  arising  owing  to  the 
coal  strikes,  which  resulted  in  a  10  per  cent,  increase  in  the 
coal  bill,  as  compared  with  what  it  would  otherwise  have  been. 
Puring  the  year  the  showrooms  were  very  extensively  used, 
both  by  persons  anxious  to  obtain  information  of  a  preliminary 
character,  and  by  the  general  body  of  consumers  of  electricity. 
Publicity  was  kept  well  to  the  fore,  and  advertising  has  been 
carried  out  on   bolder  lines  than   hitherto,   which   resulted   in  a 


stimulating  effect  on  the  number  of  new  consumers  connected  to 
the  system.  The  total  number  of  consumers  increa.sed  from 
.1,586  to  3,ss:i.  This  increase,  viz..  297  (net)  is  the  largest  number 
recorded  ,non5  year  since  1904.  The  results  from  the  increased 
work  of  the  publicity  department,  indicate  that  a  still  further 
expansion  of  that  department  is  desirable. 

Carlisle— For  tlie  past  year  the  gross  profit  on  the  elec- 
tricity undertaking  was  £9,971,  and  the  net  profit  £3,340.  There  is 
now  a  surplus  on  the  net  revenue  account  of  £8,387,  which  includes 
£4,996  brought  forward  from  the  previous  year. 

CJieltenham.— At  a  meeting  of  the  T.C.  it  was  reported 
that,  in  reference  to  the  provisional  order  granted  by  the  Hoard  of 
trade  for  the  extension  of  electric  supply  to  the  adjacent  parishes 
ol  Prestbury  and  Leckhanipton,  the  gas  company,  which  is  being 
supported  by  the  Ratepayers'  Association,  has  decided  to  carry  its 
opposition  to  the  Committee  Room  of  the  House  of  Commons. 

Chester.— As  previously  mentioned  in  these  notes,  the 
Corporation  is  embarking  on  an  interesting  hydro-electric  scheme 
utUismg  the  water  of  the  River  Dee,  which  was  originally  used  in 
t^ho  old  Dee  Mills.  In  connection  with  the  new  scheme,  Messrs 
James  Gordon  A:  Co.  are  supplying  three  vertical  shaft  turbines 
two  capable  of  passing  30,OoO  cb.  ft.  of  water  per  minute,  and  one 
for  20,000  cb.  ft.  per  minute.  The  wheels  are  specially  designed 
for  the  tidal  conditions  of  the  river,  in  which  the  fall  of  water 
may  vary  twice  a  day  from  as  much  as  9  ft.  to  as  little  as  2  ft.  :  on 
a  fall  of  s  ft.  the  turbines  together  are  to  develop  950  h.p.  Judging 
by  the  records  of  many  years,  the  generation  of  power  will  at  no 
time  be  seriously  interfereti  with,  even  when  there  are  high  spring 
tides.  The  turbines  are  to  be  coupled  by  means  of  helical  bevel 
gearing  to  dynamos  which  will  be  employed  in  battery  charging— 
the  batteries  being  situated  at  the  existing  steam  station— and  in 
supplementing  the  present  supply  to  the  Chester  mains  network. 
The  estimates  of  output  from  this  plant  vary  from  1  to  1 ',  million 
units  per  annum,  at  a  total  cost  of  ■81d.  per  unit,  which  is  less  than 
the  coal  cost  at  the  Chester  station.  The  installation  will  be  the 
only  one  of  its  kind  in  this  country,  and  its  completion  will  be 
watched  with  considerable  interest.  We  may  add  that  Messrs. 
Gordon's  contract  embraces  the  buildings  and  hydraulic  plant. 

Clacton-on-Sea.— With  further  reference  to  our  note  of 
last  week,  the  Council  has  had  installed  20  "  Metropolitan  "  flame 
arcs  along  the  sea  front ;  these  are  magazine  lamps  giving  SO  hours' 
burning,  and  are  provided  with  lowering  gear.  The  installation 
has  been  carried  out  by  Messrs.  Johnson  .t  Phillips,  Ltd,,  and  will 
provide  some  r,ii,000  c.v.  at  a  cost  for  energy  and  maintenance  of 
£272  per  annum. 

Clajton  (Yorks.).-  At  a  meeting  last  week  of  the  District 
Council,  a  deputation  from  the  i^iueensbury  District  Council  attended 
for  the  purpose  of  discussing  the  question  of  supply  of  electricity 
for  the  two  districts.  It  was  pointed  out  that  the  Yorkshire 
Electrical  Supply  Co.  had  given  notice  of  intention  to  apply  for 
power  to  sell  electricity  within  the  two  urban  districts.  The 
Qneensbury  deputation  desired  to  know  if  the  Clayton  Council 
had  come  to  a  decision  as  to  the  best  course  to  pursue,  it  being 
recognised  that  it  was  open  to  the  two  councils  to  apply  for  pro- 
visional orders  enabling  them  to  purchase  in  bulk  and  distribute. 
Eventually  it  was  decided  to  invite  the  Yorkshire  Electric  Power 
Co.  and  Bradford  Corporation  Electricity  Committee  to  send 
representatives  to  a  joint  meeting  of  the  Clayton  and  Queensbury 
Councils. 

Cobliam, — The  local  Council  is  oflFering  no  opposition 
to  an  application  made  by  the  Leatherhead  Electricity  Co.  to  supply 
electricity  to  certain  premises  in  this  parish  which  are  at  present 
outside  the  area  of  the  company's  supply. 

Croydon.— The  T.C.  has  reduced  the  price  of  energy 
for  heating  and  power  from  2d.  per  unit  to  lid. 

Ellesiuere  Port. — Some  months  ago  it  was  announced 
that  the  Council  had  decided  to  apply  for  an  electricity  order.  The 
Mersey  Power  Co..  however,  which  had  entered  into  a.n  arrange- 
ment with  the  Widnes  Corporation,  opened  negotiations  with  the 
Council,  and  the  latter  decided  to  proceed  no  further  with  its  own 
application,  and  dissolved  its  Electricity  Committee.  The  agree- 
ment with  the  Mersey  Power  Co.  was  not  completed,  and  as  the 
Shropshire  Union  Railways  and  Canal  Co,,  which  has  a  monopoly 
of  the  gas  supply,  had  not  replied  to  the  Council's  demand  for  a 
substantial  lowering  of  the  price  of  gas,  the  Council,  sitting  in 
committee,  has  again  decided  to  apply  for  an  electric  lighting 
order. 

Exeter. — At  a  recent  meeting  of  the  City  Council,  Mr. 
Gay  ton  called  attention  to  the  fact  that  the  Gas  Co.  approached 
builders  and  offered  to  bring  the  gas  main  to  the  doors  of  new 
houses,  and  supply  the  buildings  with  gas  burners  and  fittings  free. 
He  suggested  that  the  Electric  Light  Committee  should  offer  to 
wire  houses  free  of  cost,  and  supply  fittings  gratis,  so  as  to  compete 
with  the  Gas  Co.  Mr.  Widgery  said  some  Corporations  fixed  electric 
fittings  and  wired  houses  :  Exeter  did  not.  Mr.  Gayton  said  he 
supposed  it  was  business.  What  did  the  Electric  Light  C6mmittee 
propose  to  do  in  order  to  meet  this  form  of  competition  ?  The 
Town  Clerk  said  he  would  bring  forward  the  subject  at  the  next 
meeting  of  the  Committee. 

Farnworth. — The  U.D.C.  has  decided  to  substitute  for 
the  present  street  arc  lamps,  91  metallic-filament  lamps  of  300  c.p. 
each. 
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Dudley. — The  statement  of  accounts  of  the  electricity 
undertaking  for  the  year  ended  March  Hist  last  shows  that  there 
was  an  income  of  £l:(,722,  as  against  an  expenditure  of  £8,007, 
leaving  a  gross  profit  of  £5,714.  The  sale  of  current  for  private 
lighting  at3]d.,  31d.,  3d.,  2fd.  and  2d.  per  unit  amounted  to  £4,C)92, 
while  that  for  publiclighting  realised  £1,377.  The  income  from 
the  tramway  supplies  at  Id.  per  unit  amounted  to  £4,3.51,  while 
£2,886  was  realised  by  motor  supply  at  IJd.,  Ijd.,  Id., 'Dod.  per 
iinit.     The  cost  of  generation  amounted  to  £4,4!l.5. 

Gilliiiirham  (Rent).— The  T.C.  proposes  to  extend  the 
plant  at  the  generating  station,  and  the  electrical  engineer  has 
been  instructed  to  inspect  the  latest  types  of  Diesel  engines  and 
prepare  a  specification. 

The  T.C.  has  decided  to  offer  current  to  the  Royal  Naval  and 
Marine  Orphanage  at  a  flat  rate  of  S^d.  per  unit.  The  approximate 
annual  consumption  will  be  800  units. 

Guildford.— The  T.C.  has,  after  a  protracted  discussion, 
adopted  a  scheme  of  high-pressure  gas  lighting  in  High  Street  and 
North  Street.  Originally  the  Oas  Co.  and  Guildford  Electricity  Co. 
were  asked  to  submit  rival  schemes  at  a  maximum  yearly  charge 
of  £150.  This  was  done,  but  the  Council  proceeded  to  put  the 
electrical  scheme  at  Cl.'.O,  against  a  gas  proposal  at  £U)2.  Natur- 
ally exception  was  taken  to  this,  and  the  Electricity  Co.  was  given 
permission  to  tender  to  the  same  figure  and  offered  26  posts  each 
fitted  with  two  5  amp.  Union  semi-enclosed  lamps  in  series,  giving  at 
a  modest  estimate  about  16,000  c.i>.  The  Cias  Co.  offered  26  so- 
called  l.OOO-c.P.  high-presEure  gas  lamps  (alternate  lamps  to  hum 
aJl  night).  Ultimately  the  Council,  without  reference  to  any 
further  proposal  by  the  Electricity  Co.  adopted  a  gas  lighting 
scheme,  costing  £180  per  annum,  and  giving  on  paper  31.000  c.r. 
—the  fact  that  the  gas  tender  was  £28  in  excess  of  the  electrical 
tender  being  conveniently  ignored  by  its  supporters,  when  com- 
paring the  tenders. 

Hastings. — At  last  Friday's  meeting  of  the  T.C.  it  was 
decided  to  reduce  the  charge  for  electric  current  for  heating,  power 
and  cooking  purposes  to  lid.  per  unit. 

Haj'M'ards  Heatll.— The  U.D.C.  has  appointed  a  Com- 
mittee'to  go  into  the  question  of  an  E.L.  scheme  for  the  town. 

Hazel  Grove-cum-Braniall.— The  U.D.C,  which  has 

been  considering  the  advisability  of  applying  for  a  prqv.  order  for 
E.L.,  has  asked  the  Stockport  T.C.  if  it  is  prepared  to  give  a  supply 
of  current  in  bulk' if  terms  can  be  arranged.  The  T.C,  has  referred 
the  matter  to  the  engineer  for  a  report. 

Hereford.— The  T.C.  has  applied  to  the  L.G.B.,  for  ;\ 
loan  of  £1,000  for  services  for  two  years. 

Ilornsey. — Sanction  has  been  received  from  the  L.G.B. 

to  the  borrowing  of  £8,7!11  for  additional  plant,  &c.,  at  the  elec- 
tricity works.  Wood  Green  U.U.C.  has  consented  to  the  proposal  of 
the  B.C.  to  afford  a  sale  of  current  to  buildings  in  Alexandra  Park 
Road,  subject  to  the  reservation  cf  the  right  to  withdraw 
consent  at  any  time  on  a  supply  being  available  under  the 
Wood  Green  Electric  Lighting  Order,  ]'.i02,  and  to  the  net  amount 
of  expenditure  by  Hornsey  Council  in  laying  cable  being  refunded. 
,Tapan. — The  new  water-power  electricity  generating 
station  at  Kinugawa  of  the  Kinugawa Hydro-Electric  Co.,  has  lately 
been  completed. 

London. — Fi'i,ha3i. — According  to  the  report  of  the 
borough  treasurer,  there  was  a  gross  income  on  revenue  account 
on  the  electricity  undertaking  for  the  year  ended  March  31  st  last  of 
£34,219,  as  against  a  gross  expenditure  of  £32.678.  This  leaves  a 
surplus  for  the  year  of  £2,.">12.  as  against  £3,861  in  1911.  The  net 
available  surplus,  after  charging  net  revenue  account  with  £962 
in  respect  of  free  wiring,  is  £1,541,  which,  added  to  the  balance  in 
hand  of  £3,235,  gives  a  total  available  balance  of  4:4,776  to  be 
carried  to  next  years  account.  The  total  number  of  units  sold  for 
private  purposes  during  the  year  was  2.505,747,  at  an  average  rate 
of  2'42d.  per  unit,  as  compared  with  2,345,847  units  the  previous 
year,  at  an  average  rate  of  2'45d.  per  unit.  The  percentage 
increase  in  the  units  sold  during  the  year  over  1910-11  was  equal  to 
6'8,  while  the  actual  increase  in  the  income  derived  from  private 
sales  was  £983.  An  increase  is  shown  in  the  public  lighting  supply 
of  £62,  and  the  rate  of  charge  for  this  supply  is  equal  to  r36d,  per 
unit,  the  same  as  for  the  previous  year. 

Stei'.xf.y, — A  proposal  is  being  made  for  the  extension  (f  the 
electricity  supply  undertaking  at  a  cost  of  £137,750.  The  accounts 
of  the  electricity  supply  undertaking  for  the  year  ended  March  31st 
show  a  surplus  carried  to  net  revenue  account  of  £38,196,  as  com- 
pared with  £24,108  in  the  previous  year. 

Middleton  (lanes.), — The  Electricity  Committee  is 
seeking  borrowing  powers  for  £5,200,  to  cover  the  cost  of  cable 
during  the  next  five  years. 

The  mover  of  the  Electricity  Committee's  proceedings  at  the  T.C. 
stated  that,  after  allowing  £500  for  depreciation,  there  was  a  loss 
on  the  year's  working  of  £94  1,  and  he  was  afraid  that,  until  they 
could  sell  more  current  and  get  coal  cheaper,  they  would  not  be  able 
to  make  a  profit. 

Newton  Abbot. — The  B.  of  G.  has  been  informed  by 
the  electricity  company  that  owing  to  the  increased  price  of  coal, 
i:c.,  the  charges  for  current  for  power  and  heating  will  be  increased 
by  10  per  cent. 

Oldham. — The  T.C.  has  received  permission  from  the 
Springhead  U.D.C.  and  the  Crossbank  local  authority  to  lay  electric 
light  mains  in  the  districts. 


Oolton  Broad.— The  U.D.C.  has,  by  8  votes  to  (j, 
decided  'to  have  nothing  more  to  do  with  trying  to  buy  up  the 
electricity  company." 

Royston. — At  a  Council  meeting  a  discussion  was  held 
as  to  the  advisability  of  the  Council  taking  a  bulk  supply  of  elec- 
tricity. During  the  discussion  the  case  of  Whitwood  was  cited, 
where  the  street  lamps  are  electrically  lighted,  and  cost  21s.  3d.  to 
maintain,  as  against  30s.  to  35s.  paid  by  the  Royston  Council  for 
gas.  It  was  agreed  that  an  interview  with  the  Power  Co.  on  the 
subject  should  be  obtained. 

St.  Annes. — Confirmation  has  been  given  to  the  decision 
to  apply  to  the  B.  of  T.  for  a  prov.  order  to  authorise  the  supply 
of  electricity  for  all  public  and  private  purposes  within  the  district 
of  Lytham. 

Sevenoaks, — Mr.  Cecil  E.  Currie  has  informed  the 
R.D.r:.  that  he  intends  applying  for  a  prov.  order  for  E.L.  for 
the  parishes  of  Westerham,  Brasted,  Sundridge,  f^hevening,  Dunton 
Green,  Riverhead,  Sevenoaks  Weald,  Seal,  Otford,  and  Kemsing. 

Sheffield. — The  surplus  on  the  electricity  undertaking 
for  the  year  ended  March  25th  last,  after  meeting  all  charges, 
amounts  to  £1,841,  which,  after  adding  the  accumulated  surplus  at 
the  end  of  last  year,  gives  a  total  available  surplus  of  £6,975.  The 
number  of  units  sold  amounted  to  16,9(12,360.  as  against  14,254,291 
in  1911.  Working  expenses  during  the  year  amounted  to  £37,453, 
as  against  £28,724.  The  rate  of  working  expenses  in  proportion  to 
total  revenue  and  per  unit  sold  amounted  to  38  66  per  cent,  and 
'53  per  cent,  respectively,  as  against  33'25  percent,  and  '48  per  cent, 
in  1911.  The  increase  in  revenue  during  the  year  amounted  to 
£10,482.  The  whole  of  the  generating  plant  had  been  kept  in  a 
thoroughly  efficient  state  of  repair  out  of  revenue  at  a  cost  of 
£2,134.  The  total  expenditure  on  capital  account  to  March  25th 
amounted  to  £1,078,711. 

Shipley, — The  U.D.C.  has  appointed  a  Committee  to 
consider  applications  for  current  for  power  from  large  works  in  the 
district.  If  the  supply  is  given  an  immediate  outlay  of  £3,000  will 
be  necessary,  and  within  a  year  probably  £10.000  will  have  to  be 
expended.  The  engineer  is  to  report  on  the  question  of  the  pro- 
posed extension  of  plant. 

South  Africa, — At  a  large  meeting  of  ratepayers  recently 
held  at  Robertson,  Cape  Province,  it  was  unanimously  decided  to 
establish  an  electric  light  installation  for  the  town,  and  the  Council 
was  authorised  to  raise  a  loan  not  exceeding  £  5,000  to  carry  out 
the  scheme.  It  is  anticipated  that  the  scheme  will  be  a  profit- 
earning  venture,  end  not  a  burden  on  the  rates. 

The  Somerset  West  (Cape  Province)  Municipality  is  endeavouring 
to  make  arrangements  with  De  Beers  Explosives  Works  to  give  it 
a  supply  of  electrical  energy  for  street  lighting  from  the  company's 
works  at  Somerset  Strand. 

According  to  the  Jiritisk  and  South  African  E,vpnrt  Giizettr, 
Johannesburg  is  preparing  to  spend  the  huge  sum  recently  awarded 
in  what  is  known  as  the  gas  engine  action,  and  among  the  more 
authoritative  proposals  is  one  for  an  outlay  of  £195,956  on 
extensions  and  improvements  to  the  local  gas,  electric  and  tram- 
ways undertakings.  Of  this  sum  £67,000  would  be  spent  on  the 
jx)wer  station  and  cables,  and  £60,500  on  extending  the  electrical 
mains  to  all  parts  of  the  town. 

Spennynioor. — The  U.D.C.  has  accepted  the  tender  of 
the  Northern  Counties'  Electricity  Supply  Co.  for  street  lighting  as 
follows  :— Thirty-four  120-c.r.  lamps  and  268  50-c.P.  lamps  at 
£2  10s.  each  for  the  season  of  10  months. 

Stafford, — The  T.C.  has  agreed  to  purchase  an  s."i()-h.1'. 
Willans-Peebles  generating  set  from  the  Newcastle-on-Tyne  Cor- 
poration for  £1,200,  the  price  including  condensing  plant,  &c. ;  a 
28  ft.  X  7  ft.  6  in.  boiler  is  also  being  purchased  for  £410 — the 
additions  being  due  to  the  growth  of  the  electricity  department. 

Sunderland. — The  annual  report  of  the  borough  elec- 
trical engineer  has  just  'been  issued.  It  states  that  there  had  been 
an  increase  of  21  per  cent,  in  the  units  sold  compared  with  the 
previous  year,  giving  a  total  of  12,373,429.  There  was  a  net  profit 
of  £5,9.">f  on  the  year's  working,  which  had  been  contributed  to  by 
a  further  reduction  in  the  working  costs  from  ■525d.  last  year  to 
•47.5d.  this  year,  representing  a  difference  of  £2, .".00.  This  reduc- 
tion had  betn  brought  about  by  a  further  reduced  coal  consumption 
equal  to  a  saving  of  1th  of  a  lb.  per  unit  sold,  and  also  to  the 
spreading  of  the  costs  over  a  wider  basis.  The  load  factor  showed 
an  encouraging  increase,  having  risen  from  186  per  cent,  in  1909 
to  20'2.".  per  cent,  in  1910,  22'6  in  1911.  and  24'59  per  cent,  in  the 
year  under  review.  In  1907  the  cost  of  coal  was  "43d.  per  unit 
sold,  in  the  past  year  it  was  '\1A.  per  unit,  and  the  consumption 
in  weight  had  fallen  from  S'4  lb.  in  1907  to  3'49  lb.  last  year. 
The  capital  of  the  undertaking  was  £43,"., 499.  The  revenue  was 
£63,134  and  the  expenditure  £28,.".Sr.,  After  paying  interest  on 
capital  £11,549,  repayment  of  loans  .£16,620,  and  other  smaller 
items,  the  profit  above  mentioned  was  left. 

Teift'nmouth. — Messrs.  J.  &  W.  Purves,  of  Exeter,  have 
informed  the  U.D.C.  that  they  intend  applying  for  a  prov.  order  for 
electric  lighting. 

Tonbridge. — The  U.D.C.  has  decided  to  apply  to  the 
L.G.B.  for  a  loan  of  £2,400  for  the  provision  of  a  100-KW.  Diesel  oil 
engine  set  at  the  electricity  works,  and  for  a  loan  of  i:  1,000  for 
mains. 
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TunbriiiKe  Wells.— The   T.C.  has  agreed    with    the 

National  Electric  Construction  Co.,  Ltd.,  to  pay  £50  in  settlement 
of  the  installations  carried  out  in  the  town  by  the  company.  In 
consequence  the  T.C.  will  withdraw  its  opposition  to  the  company's 
Bill. 

Wailel)ri(l|t:e. — The  r. !).(".  has  cnteied  into  an  a<j;ree- 
ment  with  the  electric  lipht  company  for  liffhtinfr  a  portion  of  the 
district  for  two  years. 

Wakefield. — The  city  electrical  enfrinecr's  report  for  the 
year  endinp  March  Hist  clearly  points  to  a  more  satisfactory  year's 
workinpr.  After  referring  to  the  prcat  reduction  in  charnes  for 
power,  he  states  that  tlie  revenue  has  increased  notwithstandinj;. 
Two  of  the  larpest  works  in  the  city  have  now  become  users, 
and  there  is  an  incrcaeinn  demand  from  the  Lancashire  and 
Yorkshire  llailway.  The  cost  per  unit  sold  will  in  future  be 
reduced  owing  to  the  new  plant  installed,  which  includes  a  turbine- 
driven  alternator  of  sikj-kw.  capacity.  The  net  profit  on  the 
year's  working  is  £6;i5,  as  compared  with  a  loss  of  £213  in  the 
previous  year,  and  a  loss  of  £>^0.5  in  1910. 

Wakefield. —  It  is  proposed  to  augment  the  electric  light 
plant  at  Wakefield  Asylum  at  a  cost  of  £.')82. 

Waliner.— Mr.  W.  T.  i'ricstland,  of  London,  has  given 
notice  to  tlie  U.D.C.  of  his  intention  to  apply  to  the  IJ.  of  T.  for  a 
provisional  order  for  electric  liphtinp  in  the  town. 

Walsall.— Jlr.  T.  C.  Kkin.  on  Wednesday  last  week, 
held  an  imiuiry  at  the  Town  Ilall  re.spectinpr  an  application  by  the 
Council  to  borrow  £10,iiOO  for  purposes  of  its  electricity  under- 
taking. It  was  explained  by  thetownclerkthat£fi,;i72of  the  £10,000 
was  required  in  respect  of  new  works  which  it  was  proposed  to 
carry  out,  and  that  it  was  made  up  as  follows  ; — £3,612  for  mains, 
£2,01  r>  for  additional  plant  at  sub-station,  and  an  item  of  £750 
for  consumers  and  transformers.  The  Inspector :  You  are  only 
asking  for  1 '.  years.  Is  that  sufficient  in  view  of  your  fondness 
for  excessive  expenditure  .'—The  town  clerk  said  the  Corporation 
was  advised  by  the  engineer,  and  the  application  wa.s  due  to  the 
increased  demand  for  electricity,  and  the  opening  up  of  new  dis- 
tricts.— Mr.  Barnard,  electrical  engineer  to  the  Corporation,  said 
that  part  of  the  t:3,(''12  was  to  be  used  for  additional  plant  for 
traction  in  respect  of  extra  cars,  and  probably  trolley  'buses. 

Waltliamstow, — Sanction  has  been  received  from  the 
L.G.B.  to  the  borrowing  of  £22,ll!i  for  extensions  of  the  electricity 

undertaking. 

Watt'onl. — At  the  last  meeting  of  the  U.D.C.  it  was 
stated  that  the  net  profit  on  the  electricity  undertaking  for  the 
past  year  amounted  to  £2,122,  as  against  £790  in  the  preceding 
year. 

Weaverham. — The  Weaverham  Electricity  Supply  Co., 
Ltd.,  has  given  notice  to  the  Xorthern  R.D.C.  that  it  intends 
applying  for  a  provisional  order  to  enable  it  to  supply  electrical 
energy  in  the  districts  of  Gorstage,  Cuddington,  Sandiway  and 
Oakmere.  This  is  an  extension  of  the  present  lighting  scheme  of 
Weaverham,  for  which  Messrs.  Callow  &  Co.  have  been  the  con- 
tractors. 

Wiinbledoii. — During  the  year  ended  March  31st  last, 
the  expenditure  on  the  electricity  undertaking  amounted  to 
£29,710  as  against  an  income  of  £31,906,  leaving  a  profit  of 
.€2,195,  as  against  £2,109  in  1911.  The  cost  of  generation  amounted 
to  £8,896,  or  'SlOd.  per  unit  sold,  as  against  ■787d.  in  the  preceding 
year.  The  amount  realised  by  the  sale  of  current  was  £26,118. 
Of  this,  by  far  the  largest  amount  (£19,547)  was  derived  from  the 
sale  of  current  at  4 id.  per  unit,  the  next  largest  amount  being 
realised  from  units  sold  at  Id.,  which  amounted  to  £1,620.  During 
the  year  3,531, 4.sO  units  were  generated.  Of  this  number  2,637,810 
were  sold  at  an  average  price  of  2'S69d.  per  unit,  l,223.7ir2  going 
to  private  consumers  for  lighting,  at  an  average  price  of  4'414d.  ; 
87S,4,sii  to  private  consumers  for  power  and  heating  at  '986d.,  and 
535,610  for  public  lighting  at  2'424d.  The  total  maximum  supply 
demanded  amounted  to  1,570  KW. 

Wolverhampton. — The  gross  profit  on  the  electricity 
undertaking  for  the  year  ending  March  31st  last  amounted  to 
£24,042,  equal  to  962  per  cent,  on  the  capital  expenditure.  After 
allowing  for  interest  (£6,600),  sinking  fund  and  repayment  of 
loans  (.-*;  10.1 7P)  and  income-tax,  kc.  (.£182),  there  remained  a  net 
profit  of  £7,079,  as  against  £5,230  in  1911.  There  was  an  output 
of  10.61,~<,143  units,  as  compared  with  10,818,089  in  the  previous 
year.  The  decrease  is  attributable  to  the  fact  that  during  the 
previous  year  a  temporary  supply  amounting  to  approximately 
796,r,12  units  was  given  to  Messrs.  Bayliss,  Jones  &Bayliss  during  the 
period  that  their  power  station  was  disabled.  The  generation 
expenses  amoimted  to  £15,247,  as  against  £18,491  in  1911.  The 
supply  of  current  for  public  lighting  realised  £1.962,  while  the 
following  amounts  were  obtained  for  the  sale  of  current  at  the 
undermentioned  prices  per  unit:  5d.,  £4,.">86  ;  42d.,  £12;  4d., 
£2,442  ;  3id.,  £1,264  ;  3d.,  £1,024  :  2id.,  £1,527  ;  2d..  £2,309  ; 
IJd.,  £151  ;  Id.,  £13,954  ;  id.,  £2,679  ;  Jd.,  £1,902  ;  Jd..  £3,555  : 
|d.,  £3,761  ;  id.,  £380.  According  to  Mr.  Gibson,  chairman  of  the 
Electricity  Committee,  the  increase  in  the  profits  of  the  under- 
taking is  entirely  attributable  to  the  considerable  reduction  which 
has  been  effected  in  the  cost  of  generation.  He  emphasises  the  fact 
that  these  economies  have  been  rendered  possible  by  the  installation 
of  new  generating  plant,  which  has  enabled  the  older  plant  to  be 
shut  down,  overhauled  and  repaired.  During  the  whole  of  the 
time  in  which  a  difficulty  in  getting  a  supply  of  fuel  had  been 


experienced,  a  continuous  supply  of  electrical  energy  was  main- 
tained, and  at  the  conclusion  of  the  strike  a  sufficient  stock  was  in 
hand  to  maintain  a  supply  for  a  considerably  longer  period.  The 
motors  connected  to  the  mains  at  March  3l8t  were  562,  represent- 
ing a  total  of  6,71  x  II. r..  whilst  the  total  connection  for  lighting 
pur))08e8  were  equivalent  to  116,000  8-c.P.  lamps. 


TRAMWAY  and  RAILWAY  NOTES. 


Itlackpool. — The  borough  treasurer  recently  reported  that 
the  At'sessment  Committee  had  increased  the  rateable  value  of  the 
Corporation's  tramway  undertaking  trom  £6,000  to  £7.449.  not- 
withstanding that  the  Overseers  had  recommended  the  first-named 
amount.     It  was  resolved  to  enter  an  appeal  against  the  mcreased 

In  conseciuence  of  the  Court  of  Appeal's  decision  in  the  Metro- 
politan Electric  Tramways  --.  Tottenham  Council,  the  Blackpool, 
St  Anne's,  and  Lytham  Tramway  Co.  has  applied  to  Blackpool 
Corporation  for  repayment  of  a  proportion  of  the  general  district 
rate  for  last  year,  and  also  for  a  reduction  in  the  amount  of  general 
district  rate  for  the  current  year  in  respect  of  the  company  s 
undertakings.  The  matter  has  been  left  in  the  hands  of  the 
borough  treasurer. 

Chile.— The  pro]ios;»I  of  Agiistin  Hoza  Tiillo  to  establish 
an  interurban  electric  tramway  service  for  passengers  and  goods  to 
run  between  Cisterna  and  the  Plaza  Vicuna  Mackenna.  in  Santiago, 
has  been  approved.  Operations  are  to  be  begun  before  April.  1J13, 
and  to  be  finished  within  three  years  of  the  date  of  commencement. 
Also  his  proposal  to  establish  an  interurban  electric  railway  ser- 
vice between  \ina  del  Mar  and  Concon.  and  to  supply  electricity 
for  lighting  purposes  to  certain  towns  on  the  line  of  route,  has 
been  approved.-  Jl"<ird  of  Trade  Jmimal. 

Dewsburv.— The  Yorkshire  (Woollen  District)  Electric 
Tramways  Co.  has  issued  notices  to  the  effect  that  from  July  15th 
the  fare  for  four  numbered  sections  will  be  Id.,  five  and  six  sections 
I'd  and  seven  and  eight  sections  2d.  This  is  an  increase  of  a 
farthing  on  the  existing  charges  for  the  fifth  and  seventh  sections, 
and  abolishes  the  farthing  fares  altogether. 

Dundee.— The  Corporation  tramway  revenue  for  the  past 
year  shows  a  decrease  of  £416.  The  year,  which  closed  on  May  16th, 
is  interesting  from  the  fact  that  its  record  includes  the  first  com- 
plete 12  months  of  the  penny-all-the-way  system.  The  total 
revenue  for  the  past  year  amounted  to  £61,104,  as  compared  with 
£61, .520  for  the  previous  year. 

Halesowen.— At  the  meeting  of  the  R.D.C.  last  weak,  it 
was  announced  that  the  Light  RaUway  Commissioners  had  ^i"*^ 
statin.'  that  terms  had  been  arranged  between  the  Halesowen  Light 
Railway  Co.  and  the  Birmingham  City  Corporation  for  Birnimgham 
to  have  the  line  from  Balden  Road  and  Victoria  to  Bearwood,  Hales- 
owen to  lose  the  powers  through  Quinton,  and  for  Birmingham  to 
apply  to  Parliament  for  an  order. 

Holywell.— The  Light  Railway  Commissioners  will  hold 
an  inquiry  here  on  July  22nd  as  to  the  expediency  of  granting  the 
application  made  to  them  by  the  Mid-Flmtshiie  Light  Railway  Co., 
Ltd.,  for  an  order. 

Hull— The  last  year's  working  of  the  Corporation 
tramways  shows  a  total  revenue  of  £152,786-an  average  of  9-6.5d. 
per  car-mUe.  The  total  working  expenses  amounted  to  £97,944, 
leavin.'  a  gross  balance  of  £54.842.  Interest,  smking  fund,  &c.. 
absorbed  £30,530,  and  the  deficit  on  motor-omnibus  workmg  also 
took  £4,393,  leaving  a  net  profit  of  £21,111,  from  which  £12  000, 
as  in  the  previous  year,  was  contributed  to  the  rates,  and  the  balance 
carried  to  reserve.  The  reserve  fund  stands  at  ,f  l^l'P^S.  The 
passengers  carried  were  31,399,539  at  Id.  fares,  and  9,8-7  665  at  Jd 
Les,  on  the  tramways,  also  445,067  Id.  ^^^  .^l^f  l^  ,^^o,\^.  ^ 
passengers  by  motor-'bus-the  car-miles  being  3,-61,809  and  10J,l-6 
(12  665''  dead  "  raOeage)  for  tramways  and  buses  respectively,  ihe 
'buses  apparently  worked  a  route  less  than  two  miles  in  length,  and 
resulted^n  a  revenue  deficit  of  £3,742,  which,  added  to  loan  charges, 
left  a  debit  of  £4,393,  or:  10-93d.  per  'bus-mUe,  the  revenue  from 
fires' 't:l^g  at  the  low  rate  of  S^d.  Ver  o^-r^^^  T^^^^^m^^^ 
Department  operates  its  own  power  station,  4,301,386  units  bemg 
delivered  at  a  works  cost  of  ■55d.  per  unit. 

Janan.— A  new  electric  railway  has  lately  been  com- 
pleted and  opened  for  traffic  between  Tasaki  and  Narasaki 
(Kumanoto). 

Kirkcaldy.— For  the  year  ending  May  15th  the  tram- 
ways carried  5,198,320  passengers,  compared  with  4,822  270  for  the 
nrevious  year,  an  increase  of  376,050.  Receipts  for  the  yeai 
amounted  to  £15,433,  compared  with  £14,186  for  the  previous  year, 
an  increase  of  £1,247. 

Leicester.— The  Tramways  Committee  is  stated  to  have 
ordered  10  P.A.Y'.E.  cars  for  use  on  the  local  routes. 

Plymouth.— At  a  meeting  of  the  T.C.  on  Monday, 
Mr  Stephens  said  they  might  congratulate  themselves  on  the  v<.>y 
great  success  of  the  tramway  undertaking  The  estimated  income 
of  the  year  was  £36,256,  and  the  actual  receipts  £36,144.     Ihe 
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expenditure  was  estimated  at  4:^6,302.  and  amounted  to  £158  less, 
notwithstanding  the  fact  that  they  increased  the  pay  of  their  men. 
Their  power  cost  showed  a  decrease  of  £1,04l'.  The  balance- 
sheet  showed  the  orig-inal  cost  of  the  undertaking,  £188,0mO,  now 
stood  in  the  books  at  £10.'>,715.  They  had  carried  8.22.'>,0o9 
passengers,  an  increase  of  1.51,S4'.i  over  the  previous  year. 

Raiusbottoiii. — Contracts  for  the  construction  of  a  rail- 
less  traction  service  between  Holcombe  Brook  and  Edenfield  will 
shortly  be  entered  into  by  the  U.D.C.  The  route  is  3J  miles,  and 
the  proposed  expenditure  is  X  10,000,  which  includes  three  cars, 
overhead  wiring  and  fittings,  waiting  rooms  and  car-shed.  The 
estimated  cost  of  running,  including  sinking  fund  and  interest 
charges,  is  sjd.  per  car-mile.  The  work  is  to  be  proceeded  with  as 
soon  as  the  contracts  are  signed,  and  the  service  is  expected  to 
commence  at  Whitsuntide,  llil3. 

Sheffield. — The  total  revenue  of  the  tramways  depart- 
ment for  the  year  ended  March  25th  last,  amounted  to  .£341,004, 
the  receipts  from  passengers  amounting  to  £337.8iil,  as  against 
£3U>,738  in  1911.  Working  expenses  amounted  to  £19fi,606,  as 
against  £186,024  in  the  preceding  year,  or  an  average  cost  per 
car-mile  run  of  (i'llld.  The  increase  over  !911  is  chiefly  accounted 
for  by  the  increased  mileage  run,  increased  assessment,  extra  cost 
of  fuel,  and  increases  in  employes'  wages.  The  net  revenue 
amounts  to  £144,3!i7,  and  after  allowing  for  certain 
charges,  leaves  a  balance  on  the  working  of  £61,334, 
as  against  £53,209  in  1911.  During  the  year,  7,720,026 
car-mUes  were  run,  and  90,45S,8.")1  passengers  carried,  as  against 
7,618,383  and  84,500,331,  respectively,  in  VMl.  The  total  number 
of  units  generated  is  put  at  1.5,603,810.  the  number  used  for  cars 
being  13.772,171  at  a  total  cost  per  unit  of  ■642d.,  a-s  against 
12,669,319  at  a  cost  of  ■634d.  in  the  preceding  year.  The  average 
total  revenue  per  car-mile  amounted  to  10'69.'^d.,  as  against  the 
average  working  expenses  per  car-mUe  (including  power  cost)  of 
6'60ild.  The  undertaking  has  been  maintained  in  efficient  working 
order  during  the  year,  no  less  than  £44.032  having  been  spent  out 
of  income  on  general  repairs  and  maintenance.  The  accumulated 
balance  remaining  to  the  credit  of  the  undertaking  amounts  to 
£2.5,917.  The  total  amount  paid  out  of  revenue  on  various  street 
improvements  since  the  Corporation  took  over  the  working  of  the 
tramways  reaches  £,")4,267. 

The  tramway  track  in  West  Bar  and  a  portion  of  Gibraltar  Street 
is  to  be  renewed,  as  is  also  the  track  in  a  portion  of  South  Road, 
when  the  opportunity  is  to  be  taken  to  double  the  line.  The  total 
estimated  cost  of  this  latter  work  is  £1,302. 

Sontli  Africa. — The  12(i-h.p.  petrol-electric  rail  car 
fitted  with  the  Thomas  transmission  system  that  was  recently 
supplied  to  the  South  African  Railways,  has  proved  able  to  run 
22S  ton-miles  per  gallon  of  fuel  at  a  speed  of  33  miles  per  hour. 
The  tests  were  carried  out  at  an  elevation  of  about  5,700  ft.  above 
sea  level. — A*'rican  JEnrjlneering. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Alg'eria. — A  comprehensive  system  of  telephones  is  about 
to  be  set  up  throughout  Algeria,  the  Chambers  of  Commerce  of  the 
leading  cities  having  been  authorised  to  advance  the  necessary 
funds  to  the  general  Government. — La  Lumierr  Elfdriqiie. 

Austria. — The  <TOvemment  has  established  a  department 
for  wireless  telegraphy,  and  intends  itself  to  undertake  the  installa- 
tion of  wireless  plants  on  lioard  merchant  ships.  The  system 
adopted  is  that  of  the  German  Telefunken  Co.  In  addition  to  six 
ships  already  fitted,  the  equipment  of  26  other  ships  is  projected. 
The  manufacture  of  the  plant  is  to  be  entrusted  to  the  Austrian 
branch  of  the  Telef unken-gesellschaft. 

Earphones, — Experiments  are  being  made  at  the  New 
Theatre.  London,  with  the  "earphone,"  an  electrical  instrument  on 
the  principle  of  the  telephone,  connected  by  wires  with  receivers  on 
the  stage  :  it  is  claimed  that  a  deaf  person  (not  stone  deaf)  by 
placing  the  receiver  to  his  ear  will  be  able  to  hear  distinctly  every- 
thing that  is  said  by  the  actors. 

France. — The  small  wireless  stations  erected  in  French- 
India,  namely  at  Hanoi.  Kienan  and  Cap  St.  Jacques,  having  a  range 
of  only  350  kilometres,  are  to  be  supplemented  by  three  large 
stations,  situated  at  Saigon,  Hanoi  and  Hue  respectively.  The 
range  of  the  Saigon  station  will  be  5.000  kilometres,  in  order  to 
effect  communication  with  Africa  and  the  Pacific. — yordilentsdie 
Alltjr/fichif  Zpitinig. 

Germany. — The  Government  has  just  granted  a  joint  con- 
cession to  the  Deutsche  Telefunken-Gesellschaft  and  the  Deutsch- 
Xiederlandische  Telegraphen-Gesellschaft  to  build  and  work  two 
large  wireless  stations  in  German  Colonies  in  the  South  Seas.  The 
stations,  which  are  to  be  on  theTelefunken  system,  are  to  be  built  at 
Yap-Rabaul  in  New  Guinea  and  at  Apia  on  Samoa,  and  will  communi- 
cate with  Nauru  and  thence  with  Yap,  where  the  Deutsch- 
Niederlandieche  company's  cable  comes  to  land.  The  iron  towers 
will  be  120  m.  high,  and  the  plant  will  be  of  120  H.P.  A  separate 
company  will  be  formed  to  work  this  concession.  The  distances 
which  will  be  bridged  are  : — Tap  to  New  Guinea,  2,200  km. ;  Tap 
to  Nauru,   3,400  km.  :    New  Guinea  to   Samoa,  4,000  km.  ;    New 


Guinea  to  Nauru,  1,700  km.  :  and  Nauru  to  Samoa,  2,700  km. — 
Eleli.  JVac/iricl(teii. 

A  wireless  receiving  station  is  to  be  built  at  Heilbronn,  similar  to 
the  one  at  Hohenheim. 

International  Radio-Telegraphic  Conference. — The 

International  Conference  closed  on  Friday  last,  having,  with  its 
three  committees,  held  in  all  28  meetings.  The  International  Con- 
vention and  the  regulations  for  the  exchange  of  messages  between 
ship  and  shore  were  thoroughly  revised  and  amended,  and  in  their 
new  form  were  signed  by  the  delegates  of  all  the  countries,  about 
30  in  number,  represented  at  the  conference.  At  the  request  of 
the  British  Government  the  conference  gave  special  consideration 
to  the  question  of  the  use  of  wireless  telegraphy  for  the  prevention 
of  disasters  at  sea,  and  passed  unanimously  a  resolution,  proposed 
by  the  British  delegation,  in  favour  of  the  principle  of  compulsory 
equipment  of  ships  with  wireless  telegraphy. 

The  new  regulations  contain  several  provisions  intended  to  render 
more  effective  the  service  of  wireless  telegraphy  in  cases  of  distress 
at  sea.  Ships  will  in  future  be  required  to  provide  an  auxiliary 
source  of  power  able  to  work  the  wireless  apparatus  for  at  least 
six  hours.  This  must  be  placed  in  as  secure  a  position  as  possible, 
and  must  be  entirely  self-contained,  so  that  an  accident  to  the  ship 
which  stops  the  working  of  the  ship's  engines  need  not  affect  the 
wireless  apparatus.  Steps  have  also  been  taken  to  lessen  the  danger 
of  distress  calls  going  unheard  by  laying  down  rules  as  to  attendance 
on  the  wireless  apparatus  in  various  classes  of  ships.  On  ships  of 
the  first  class,  a  permanent  watch  will  be  reciuired,  and  in  this  case 
two  fully-qualified  operators  at  least  must  be  carried.  On  ships  of 
the  second  class,  where  a  permanent  watch  is  not  considered  practi- 
cable, the  operator  must  listen  during  the  first  lii  minutes  of  every 
hour.  In  the  smallest  ships  (fishing  boats.  4:c.)  no  regular  periods 
of  watch  are  prescribed.  Each  Government,  in  giving  a  licence  to 
carry  wireless  apparatus,  will  determine  in  which  of  these  three 
classes  a  ship  is  to  be  placed.  Rules  have  also  been  made  for  both  ship 
and  shore  stations  to  suspend  work  and  to  listen  at  the  end  of  each 
iiuarter  of  an  hour  in  cases  where  it  is  likely  that  distress  calls 
might  otherwise  not  be  heard.  To  prevent  confusion,  the  ship  in 
distress  wUl,  in  future,  have  control  over  the  wireless  working  of 
all  stations  in  its  vicinity,  while  the  operators  on  every  ship  are 
now  specifically  placed  under  the  authority  of  the  captain. 

Numerous  other  changes  have  been  made  in  the  regulations,  with 
the  object  of  promoting  the  smooth  and  expeditious  working  of  the 
service.  All  the  countries  concerned  have  now  agreed  that  all 
ships  shall  be  under  the  obligation  to  intercommunicate  with  one 
another,  irrespective  of  the  system  of  radio-telegraphy  employed. 
It  wa.s  decided  that  it  would  be  premature  to  attempt  to  lay  down 
regulations  for  long-distance  service  between  land  stations,  and 
it  is  expressly  agreed  that  each  country  remains  free  to  organise 
services  of  this  nature  as  it  thinks  best,  the  only  principles  laid 
down  being  that  interference  between  different  stations  must 
be  avoided  as  far  as  possible,  and  that  differences  in  the  system  of 
wireless  telegraphy  employed  must  not  be  a  basis  for  refusing 
intercommunication. 

The  American  delegation  conveyed  an  invitation  from  their 
Government  to  hold  the  next  Conference  in  Washington,  which 
was  unanimously  accepted,  and  1917  was  fixed  as  the  date  at  which 
it  will  be  held. 

Italy. — The  Government  has  entered  into  a  contract  with 
the  firm  of  Siemens  for  the  erection  of  two  automatic  telephone 
exchanges  in  Rome,  making  provision  for  2,000  subscribers. — 
G.iM  Liiniri  PiihhJln. 

Japan.^The  Department  of  Communications  has 
decided  to  lay  a  submarine  telephone  cable  between  Aomori  and 
Hakodate.     The  work  is  expected  to  cost  about  £10,000. 

Spain. — A  wireless  station  has  just  been  completed  on 
the  Island  of  Santa  Isabel  which  will  be  able  to  communicate  with 
that  atDuala,  the  capital  of  the  Spanish  possessions  in  Guinea,  and 
thence  to  Madrid. — Jmhixtriu  e  Iiimiiintirx. 

The  Ministry  of  Marine  has  obtained  a  grant  of  570.400  pesetas 
(about  £21,000)  in  connection  with  renewing  and  repairing  sub- 
marine cables. — Board  of  Trade  Journal. 

Teleg:raphic  Addresses. — Owing  to  the  large  number  of 

telegraphic  addresses  in  use  in  London,  delay  is  incurred  in  con- 
sulting the  records,  and  the  Postmaster-General  announces  that 
on  August  1st  a  new  system  will  be  introduced,  according  to  which 
an  ''  indicator "  word  will  be  included  (free)  in  the  telegraphic 
address,  enabling  the  staff  to  dispatch  a  telegram  to  the  appropriate 
office  of  delivery  without  reference  to  a  directory.  The  adoption  of 
the  system,  for  the  present,  will  be  optional. 

Wireless  Telegrraphv. — A  corres{:)oudent  informs  us 
that  a  French  inventor  has  succeeded  in  dispensing  with  all  exterior 
wires  and  antenrnv  for  receiving  wireless  signals,  by  producing  a 
detector  far  in  advance  of  any  in  use  at  present  in  point  of 
sensitiveness.  Our  correspondent  states  that  while  travelling  in 
France  he  studied  these  latest  discoveries  with  Mons.  Duroquier, 
the  inventor,  and  made  some  interesting  experiments,  listening 
to  wireless  messages  from  all  parts.  The  most  valuable  of 
the  discoveries  made  by  Mons.  Duroquier  is  that  of  a  substance 
which  far  exceeds  in  sensitiveness  any  at  present  in  use  for 
receiving  the  sound  waves  ;  this  is  incorporated  in  a  new  pattern  of 
detector,  which  cannot  get  out  of  order,  and  is  mounted  on  a  base 
6  in.  X  4  in.  in  size.  With  the  aid  of  ordinary  telephone  receivers 
of  500  ohms  resistance,  messages  can  be  received  from  all  over  the 
world.  The  writer  says  he  listened  to  messages  sent  from  Ireland, 
Gibraltar,  and  the  Eiffel  Tower,  and  read  the  Marconi  news- 
bulletin    sent  out    to   all  ships    at  sea   which   subscribe   to  the 
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"  Marconi  News "  ;  all  these  meRBapcs  were  received  without 
antcnnii'  or  wires  to  pick  up  the  jvaves  and  with  no  apparatus  but 
the  »en»itive  detector,  the  coil  for  "finciiner"  the  station  and  the 
head  receivers,  the  whole  apparatus  costinp  about  £2.  At  niffht- 
tinie,  when  the  conditions  of  tlie  atmosphere  allows  of  it,  sicnals 
can  even  be  heard  from  Canada.  These  statemcntH  are  certainly 
very  remarkable  :  we  do  not  say  incredible,  lor  wireless  teleifraphy 
itself  would  have  been  derided  not  so  very  lonp  apo,  but  confirma- 
tion of  80  startlinpf  a  report  is  necessary  before  it  can  Ik;  accepted. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. — 'Tuly    21)th.      (")    Additional    plant   at   the 

{Tcnoratin;;  station  ;  i /»)  construction   and  ei|uipment  of   tramways 
and  railless  system  for  the  I'.D.C.     See  "  Official  Notices  "  July  .'jth. 

Ashton-under-Lyne. — July  :;Oth.  One  400-k«.  niotor- 
penerator,  one  fuel  economiscr,  two  boiler  feed  pumps,  coal  elevator 
and  conveyor  and  ash  elevator,  for  the  Corporation.  See  "  Official 
Notices  "  July  •'>th. 

Anstralia. — Wf.st?;r.v  Australia. — July  Slst.  Post- 
master-General's Dept.  Telegraph  and  telephone  material.  See 
"Official  Notices"  June  ^Ist. 

Nkw  SotJTii  Wales. — Aujrust  2Sth.  (,'ommon-battery  and  auto- 
matic switchboards,  for  Newton,  Glebe  and  Ralmain,  for  the  Post- 
master-General's department.    See  "  Official  Notices  "  to-day. 

South  Austuai.ia.— October  l.st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"  Official  Notices  "  to-day. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.     See  "Official  Notices  "  to-day. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  to-day. 

"V^iCToiUA.-October  22nd.  Fourteen  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  "  Official 
Notices"  to-day. 

Tasmania. — August  2r>th.  Accumulators  for  main  telegraph 
circuits  and  motor-generators  for  the  P.M.G.'s  Department.  See 
"  Official  Notices  ' '  to-day. 

Barn$1«>y. — July  20tli.  Electric  wirinjr  and  fittings  at 
the  Workhouse.  Mr.  C.  J.  Tyafi.  clerk  to  the  Guardians,  Union 
Offices.  Pitt  Street. 

Bristol,  —  July  L'2nd.  Coal-elevating  and  conveying 
plant  at  the  Avonbank  electricity  works,  for  the  Corporation.  See 
"Official  Notices"  to-day. 

Canada. — August  1st.  One  .")00-kw.  steam-driven 
generating  set,  for  the  City  Commissioners,  Moose  Jaw,  Sask. 
See  "  Official  Notices  "  to-day. 

Dublin. — July  18th.  Transformers,  for  the  Corporation. 
See  "Official  Notices"  July  .".th. 

July  Utth. — Board  of  Public  Works.  Electric  lighting  of  Fitz- 
pribbon  Street  police  barrack  and  station.  Plans  and  specification 
to  be  seen  at  Office  of  Public  Works,  Dublin,  where  printed  forms 
of  tender  can  be  had. 

July  2-4th. — The  South  Dublin  Guardians  invite  tenders  for  elec- 
tric motors  for  driving  the  laundry  and  bakehouse  machinery. 
Specification  can  be  seen  at  the  office  of  Mr.  John  P.  Condon,  clerk 
of  the  T'nion.  1,  James's  Street  Dublin. 

EnniSfOrthy, — July  17th.  Continuous-current  motor, 
for  the  District  Asylum.     See  "  Official  Notices  "  July  5th. 

Italy. — Spezzia,  Naples  and  YeiVICE.- — July  22nd. 
Tenders  are  invited  for  the  supply  of  electric  lanterns  to  the  Royal 
Arsenals  to  the  amount  of  £1,G00;  deposit  £160.  Particulars  from 
the  Direzione  Generali  dei  R.  R.  Axsenali,  Spezzia. 

London.  —  Islington.  —  July  24th.       One   3,000-kw. 

steam    turbo-alternator,  with  exciter,    condensing    plant,    switch- 
gear,  piping,  &c.,  for  the  B.C.     See  "  Official  Notices  "  June  14th. 

H.M.  Office  of  Woeks. — July  18th.  Arc  lamp  carbons  for  two 
years.     See  "  Official  Notices  "  July  'Jth. 

Manchester, — July  IGth.  Permanent  way  special  track 
work  for  the  Corporation  Tramways  Committee.  Mr.  J.  M. 
McElroy,  general  manager,  5b,  Piccadilly.  (Returnable  deposit 
£2  2b.  ) 

Xcn'castle-under-Lyme, — July   loth.     1,000  yd.  of 

■y.B.  mains,  for  the  Corporation.     See  "  Official  Notices  "  July  5th 


New  Zealand, — August  Kith.  Electric  motor  and 
induced-draught  fan  for  Christchurch  City  Council.  Tenders  to  City 
Surveyor.  Deposit  £5.  Copy  of  specification  ean  be  seen  at  Board 
of  Trade  Commercial  Intelligence  Department,  London,  K.C. 

^'aneaton, — July  Kith.  One  electrically-driven  turbine 
type  boiler  feed  pump,  &c.,  for  the  Corporation.  See  "Official 
Notices"  July  -"th. 

Pembroke. — July  loth.  Electric  lighting  and  other 
works  in  connection  with  4H  dwellings  for  the  working  classes  at 
Beatty's  Field,  Ball's  Bridge.  Mr.  S.  L.  R.  I'rice.  electrical  engiacer. 
Plans,  i:c.,  at  Town  Hall.  Ball's  Bridge,  Pembroke,  Co.  Dublin. 
Tenders  to  Chairman  of  Housing  Committee. 

Rochdale, — July  1 7th.  Steam  coal  for  a  year  for  the 
Corporation  electric  power  station,  Dane  Street,  and  paper-insulated 
cables  for  a  year.  Mr.  C.  C.  Atchison,  engineer  and  manager.  Dane 
Street.  (Returnable  deposit  of  ii2  28.  in  the  case  of  the  cable 
contract.) 

Salford, — July  2.5th.  Electric  light,  telephone  and  fire 
alarm  installations  at  the  I'nion  Infirmary,  Hope,  Pendleton,  for 
the  B.  of  G.    See  "  Official  Notices  "  July  5th. 

Spain, — The  municipal  authorities  of  Calanas  (^province  of 
Huelva)  have  just  invited  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  20  years. 

Walsall, — July  30th.  High  and  low-tension  switchgear 
for  the  Corporation.     See  "  Official  Notices  "  to-day. 

Walthanistow. — July  19th.  E.\tra-liigii-t«nsion  and 
low-tension  cables,  for  the  U.D.C.    See  "  Official  Notices  "  July  5th 


CLOSED. 

Blackburn. — The  'r.C,  on  .luly  I  th,  decided  to  accept 
the  tender  of  Mr.  T.  Speak,  lilackburn,  for  electric  lighting,  ice,  at 
the  Finnington  Infectious  Hospital. 

Brig:hton. — Messrs.  F.  Reid.  Ferens  Co.,  steeplejacks, 
Sunderland,  have  secured  the  contract  for  the  repainting  of  the 
steel  chimneys  at  the  Southwick  power  station. 

Canterbury, — The  T.C.  has  accepted  the  tender  of  Mr. 
G.  E.  Dashwood,  for  electrical  work  for  six  months  ;  and  that  of 
Mr.  Philpot,  of  Canterbury,  at  £40,  for  electrical  Oluminations 
during  Cricket  Week. 

Dartford, — The  I'.D.C.  has  accepted  the  tender  of  llessrs. 
Cox- Walkers,  Ltd.,  for  a  switchboard  and  motor-generator,  at  £816. 

Italy, — The  Italian  Westinghouse  Co.  has  secured  con- 
tracts for  the  supply  of  four  transporters  and  three  10-ton  lifts,  at 
the  price  of  .Co&>  each  ;  also  those  for  electric  material,  to  the  value 
of  £484. 

•Japan, — The  order  received  by  Messrs.  Dick,  Kerr  \-  Co., 

Ltd.,  for  six  alternators  aggregating  •;0,000  h.p.  for  an  important 
Japanese  hydro-electric  power  company,  which  was  mentioned  here 
last  week,  follows  on  the  firm's  recent  success  in  obtaining  an  order 
from  the  Japanese  Government  for  four  large  gas  engine-driven 
alternators  for  railway  work.  A  correspondent  writes  : — "  It  is 
particularly  gratifying  at  the  present  time,  when  so  much  is  heard 
of  the  competition,  and  even  the  alleged  superiority  of  foreign 
electrical  manufacturers,  that  such  an  important  order  should  be 
secured  by  a  firm  which  is  not  only  British  in  name,  but  also  in 
origin." 


Kew  castle-on-Tyne, — The  following 

accepted  by  the  Corporation,  viz  : — 


tenders  have  been 


Sheffield. — The  T.C.  has  accepted  the  tender  of  ilessrs. 

Steel,  Peech  &  Tozer,  Ltd.,  for  750  tons  of  tramway  rails  ;  also  the 
tender  of  the  Cavendish  Electrical  Co.,  at  £58,  for  supplying  and 
fixing  a  uew  reclining  electric  light  bath  at  the  Glossop  Road  Baths. 
The  tender  of  Messrs.  GUbert  Heathcote  i:  Co.  has  been  further 
accepted,  at  JC-M'-^,  for  loof  principals  and  structural  steelwork  for 
the  proposed  extensions  to  the  engine-room  at  the  Neepsend  power 
station. 

Stockport. — The  T.C.  has  accepted  the  folloijving 
tenders : — 

Brnsh  Electrical  Engineering  Co.,  Ltd.— Three  raiUess  trolley  cars,  i682 

Belliss  i-  Jlorcom,  Ltd.— 1,500-kw.  mixed-pressure  turbo-alteniator  and 
condenser,  £&,163,  and  500-kw.  engine,  including  brake  tests  and  super- 
vision of  erection,  £1,743. 

Walsall. — The  T.C.  has  accepted  the  tender  of  Messrs. 

■Vickers,  Ltd.,  at  £i;!»2,  for  a  rotary  converter  and  transformer  at 
Darwall  Street  sub-station,  for  traction  supply  :  also  that  of  the 
British  Westinghouse  Electric  &  Manufacturing  Co.,  at  £275,  for 
the  necessary  switchgear  and  connections. 
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London. — Stepxev. — The  B.C.  Electricity  Committee 
received  the  following  tenders  for  fuse  boxes  for  the  period  ending 
June,  r.il.'j  :  — 

Cromglon  t  Co..  Ltd (i'ecominended)jea86 

Henley's  Telegi-aph  Works  Co 293 

Siemens  Bros.  &  Co.,  Ltd 324 

Britisli  Insulated  and  Helsbv  Cables,  Ltd 327 

Reyrolle  &  Co.,  Ltd 404 

Reason  Manufacturini;  Co.,  Ltd 415 

Edison  4  Swan  Unites  Electric  Light  Co.,  Ltd iTi 

Johnson  «:  Phillips,  Ltd 582 

The  following  tenders  were  submitted  for  meters  during  the 
period  ending  June  SOth,  l'.)14  : — 

From  2J  to  10  amperes. 
Bastian  Meter  Co.,  Ltd.  (do  not  comply  with  specification ;   no 

samples  submitted)  £295 

"W.  Goipel  &  Co.  (do  not  comply  with  specification;  no  samples 

submitted) 307 

Siemens  Bros.  Dynamo  Works,  Ltd •34.'; 

Reason  ManufMturlnq  Co..  Ltil.  (recommended)    362 

Britisli  Westinghouse  Electric  and  ManufacturinK  Co.,  Ltd.  .,    405 

Isaria,  Ltd.  537 

British  Tliomson-Fouston  Co.,  Ltd.  .545 

G.  Braulik ..675 

Ferranti,  Ltd (JOo 

Vtuner  &  Co . .     605 

Landcs  &  (Juir 675 

General  Electric  Cc,  Ltd 752 

'  Do  not  comply  with  specification.    Drop  at  full  load  exceeds  specified 
amount.     Dial  not  i  o  specification.    Commutator  tyiie. 

From  26  to  100  amperes. 
Bastian  Meter  Co.,  Ltd.  (do  not  comply  with  specification;  20.anip. 

capacity  only  tendered  for  ;  no  samples  submitted)         . .         . .  £152 
W.  Geipel  4  Co.  (do  not  comply  with  specification  ;  no  samples 

submitted) 2oS 

Reason  Mannfacturing  Co.,  Ltd.  (unsuitable) 415 

British  Thomson-Ffouston  Co.,  Ltd.  431 

Isaria,  Ltd.  (no  samples  submitted)  431 

British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.  (do 

not  comply  with  specification  ;  no  samples  submitted)  ..         ..    449 

G.  Braulik  (no  samples  submitted) 465 

Venner  S  Co (recommended)    479 

Ferranti,  Ltd.       . ;        479 

Siemens  Bros.  Dynamo  Works,  Ltd 501 

General  Electric  Co.,  Ltd 689 

For   demand   indicators  required   during   the  same  period    the 
tenders  were : — 

2J  to  100  amperes  capacity  inclusive. 
\'c'nncr  i^   Co.  ("^Lackie"  type  to  be  used  in  conjuiiction  with 

Chamberlain  &  Hnokham  meters  ;  no  samples  submitted) '  £409 

Reason  MamfaoturlRg  Co (recommended)    687 

General  Electric  Co.,  Ltd.  (*'  Merz  "  type,  including  Aron  meter  in 

one  instrument) 3,156 

British  Insulated  and  Helsby  Cables,  Ltd.  (unable  to  comply  with 

specification) "    Informal 

The  following  firms  quoted  for  time  switches  for  the  same 
period ; — 

From  10  to  25  amperes  capacity  inclusive. 
"  X.L."  Electric  Co.  (do  not  comply  with  specification)         . .        . .  £205 

Reason  kanufacturing  Co.,  Lid.  (recommended)    275 

W.GeipelasCo 872 

Penanti,  Ltd 425 

General  Electric  Co.,  Ltd 430 

Venner  cS  Co 420 

Above  25  amperes  and  up  to  100  amperes. 

.^"  X.L."  Electric  Co.  (no  samples  submitted)        £41 

W.  Geipel  &  Co • 49 

Ferranti,  Ltd.  (no  samples  submitted)       62 

General  Electric  Co.,  Ltd.  (no  samples  sulmitted)       67 

Venner  S  Co.          (recommended)  67 

Reason  Manufacturing  Co 69 

For  carbons  required  during  the  period  ending  June  30th.  191  :i. 
the  offers  were  : — 

Scholey  &  Co.  (no  samples  received)        £891 

Ship  t'arbons,  Ltd.  (burning  hours  8  jier  cent,  short)  ..  ..  891 
Electrical  Engineering  and  Equipment  Co.,   Ltd.  (no  samples 

received) 955 

Engineering  and  Arc  Lamps,  Ltd.  (no  samples  received:  open 

type  Conradty  or  equal  flame  234  and  20  in.  Siemens;  flame 

16  m.  Ship)    ..      ' ' !)77 

Sloan  Electrical  Co.,  LM (recommended)  1,014 

W.  Geipel  &  Co.            1,018 

(alternative)                                       1,043 

C.  W.  Webster 1,105 

.1.  iV  H.  Grevener  (Conradty)            1,117 

-Johnson  &  Phillips,  Ltd.  (Conradty  make ;  prices  of  "  flame  "  for 

not  less  than  50.000  paiis)          1,129 

Crompton  A  Co.,  Ltd _ 1.178 

General  Electric  Co.,  Ltd 1,231 

Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens's  make)                   ..  1,290 

Tenders  for  ccal  have  also  been  opened,  and  a  number  accepted. 

L.C.C. — The  Highways  Committee  has  accepted  the  tenders  of 
Messrs.  Pinchin,  Johnson  tV:  Co.,  Ltd..  and  the  Maritime  and 
General  Improvements  Co..  Ltd.,  for  insulating  varnishes. 

The  Highways  Committee  received  the  following  tenders  for  low- 
tension  cables,  kc,  for  the  tramways  ; — 

Johnson  S  Phillips,  Ltd.       (recommended)  £6,663 

Britisli  Insulated  and  Helsby  Cables,  Ltd 6,748 

Western  Electric  Co.,  Ltd 6,760 

Siemens  Bros.  ,\:  Co.,  Ltd.           6,750 

Callender's  Cable  and  Construction  Co.,  Ltd 6,820 

W.  T.  Glover  &  Co.,  Ltd 6,869 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd 6,893 

Estimate  of  Chief  Oflicer 6,400 

•Hackney. — The  Electricity  Committee  recommends  that  tenders 
be  ace  epted  as  follows  ; — • 

Leeds  Fireclay  Co.,  Ltd.— *' V"  shaped  troughs  (certain  sizes). 

T.  Wragg  &  Co. — "  V  "  shaped  troughs  (certain  sizes). 

Key  Engineering  Co.— Conduits. 

J.  Joberns  &  Co.— Bine  Staffordshire  tiles. 

The  contract  with  the  Dussek  Bitumen  Co.  for  box  compound 
is  to  be  continued  for  a  further  period  of  three  years. 

Battersea. — The  tender  of  the  Foster  Engineering  Co.  has  been 
accepted  by  the  B.C.  for  the  supply,  for  another  year,  of  the 
metallic- Slament    lamps    required    for    publio     street    lighting  ; 


also  the  tender  of  the  Underfeed  Stoker  Co.,  Ltd.,  at  £328,  to  fit  a 
mechanical  stoker,  complete  with  motor-driven  fan  and  control 
gear,  to  a  boiler  at  the  central  station. 

West  Ham. — The  Electricity  Committee  has  accepted 
the  tender  of  Messrs.  Whipp  iV:  Bourne  for  switchgear  for  the  works 
power  distribution  boards  at  the  generating  station  ;  that  of  Messrs. 
Babcock  &  Wilcox,  at  £82i',,  for  the  main  economiser  floor  for  three 
boOers.  with  cast-iron  gratings  for  two  only,  in  connection  with  the 
generating  station  extensions  ;  and  the  tenders  of  Messrs.  J.  P.  Hall 
and  Co.  and  Messrs.  G.  4:  .1.  Weir,  at  £272  and  £:iO(;  Itjs.  respectively, 
for  boiler  feed  pumps. 

Worksop. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 

Willans  i:  Robinson,  Ltd.,  for  condensing  plant,  at  £829  ;  that  of 
Messrs.  W.  T.  Glover  it  Co.,  Ltd.,  of  Manchester,  for  cables  for  two 
years,  at  £613  ;  and  that  of  Mr.  A.  Chadwick  for  building  a  battery 
room,  at  £268. 


FORTHCOMING    EVENTS. 


Junior  Institution  ol  Enslnoers.— Friday,  July  12th.  Visit  to  the  works  of  the 
Marconi  Wireless  Telegraph  Co.,  Chelmsford.  Leave  Liverpool  Street 
at  lO.et)  a.m. 


NOTES. 


Electrical    Trades  Benevolent    Instituti<»n.  —  We 

have  received  from  the  secretary  of  the  Institution,  Mr.  F.  B.  0. 
Hawes,  qf  18,  Park  Mansions,  Vauxhall  Park,  S.W.,  two  leatiets, 
one  of  which  briefly  explains  the  objects  of  the  Institution,  and  the 
privileges  of  contributors  and  members  respectively,  while  the 
other  sets  forth  the  purposes  and  advantages  of  coUectorship.  Any 
of  our  readers  who  will  assist  in  circulating  these  leaflets,  and  in 
seeing  that  they  reach  the  right  hands,  will  have  the  satisfaction 
of  knowing  that  they  are  doing  good  service  in  the  interest  of  their 
fellow-men,  particularly  those  who  are  in  distress,  without  cost  to 
themselves.  The  leaflets  can  be  obtained  by  applying  to  the  secretary. 
The  first  of  the  collecting  books  to  be  completely  filled  has  been 
received  by  Mr.  Hawes  ;  the  amounts  are  all  small,  none  exceeding 
lid.,  but  they  make  a  substantial  aggregate.  They  were  contributed 
by  the  staff  of  a  firm,  and  the  example  thus  shown  may  well  be 
followed  by  other  collectors  in  similar  circumstances. 

Electricity  Supply  Ritle  league.— The  following  are 

the  results  of  "the  matches  shot  during  June  in  connection  with 
the  above  League  —Central  {(iaze  96)  5.-i7,  r.  Ilford  .542  :  Hackney 
(Self  96)  537,  /■.  Ilford  CHall,  McKelvey  8.S)  5(i3;  Hackney 
(Self  95)  559.  /•.  Westminster  (.Partridge,  Winchcombe  97)  572  ; 
Shoreditch  (Weeks  98)  557,  r.  Stepney  (Barber  98)  537  ;  Shoreditch 
(Weeks  99)  558.  r.  Westminster  (Foster  98)  569  ;  Ilford  548,  c. 
Stepney  (Barber  95)  553. 

Position  of  Clubs  th  Date. 


Club. 

Shot. 

Won. 

Matches.  

Lost.    Drawn. 

Points. 

, Scores. , 

For.      Against 

Westminster 

5 

5 

0 

0 

10 

2,846     2,737 

Central  ... 

5 

4 

1 

0 

,•< 

2.783     2,735 

Shoreditch 

5 

3 

2 

0 

6 

2,782     2,725 

Hackney 

5 

1 

3 

1 

3 

2,712     2,722 

Stepnev  ... 

o 

1 

3 

1 

3 

2,709     2,771 

Hford     ... 

5 

0 

5 

u 

0 

Accidents    in     London, — Mr.    Kellaway    asked    the 

Home  S^ecretary  to  state  the  number  of  motor-omnibuses  and 
electric  tramcars  running  in  the  Metropolitan  police  area  for  the 
first  six  months  of  this  year,  and  how  many  deaths  were  caused  by 
each  type  of  vehicle  during  the  same  period. — Mr.  McKenna 
replied  that  the  number  of  motor-omnibuses  was  2,41)1  and  of 
electric  tramcar.j  2,661.  During  the  six  months  ending  June  31st. 
1912,  81  fatal  accidents  and  1,605  accidents  involving  personal 
injury  were  caused  by  these  vehicles  ;  69  deaths  were  caused  by 
omnibuses  and  12  by  tramcars.  Personal  injury  was  done  in  793 
cases  by  omnibuses  and  in  822  cases  by  tramcars. 

Preventins  Collisions  at  Sea.— Sir  Hiram  S.  Masim 

has  published  a  pamphlet  describing  a  new  system  which  he  has 
devised  for  preventing-  collisions  at  sea  :  he  bases  the  invention  on 
an  alleged  "sixth  sense"  possessed  by  bats,  which  are  able  to  fly 
about  in  the  dark  without  coming  into  contact  with  obstacles,  and 
gives  reasons  for  believing  that  the  animals  aiiprehend  the  presence 
of  obstructions  by  the  reflection  of  vibrations  produced  by  their 
wings,  the  heads  of  many  kinds  of  bats  being  equipped  with  organs 
of  fantastic  shapes  but  delicate  perception  for  that  purpose.  The 
heads  of  many  of  these  extraordinary  bats  are  illustrated  in  the 
pamphlet.  The  inventor's  proposal  is  to  install  on  board  ship  large 
steam  sirens,  producing  atmospheric  vibrations  of  low  frequency, 
and  therefore  inaudible.  These  vibrations  wUl  travel  many  miles, 
and  will  be  reflected  from  bodies  such  as  rocks  or  icebergs  ;  the 
echo  will  be  received  on  a  large  diaphragm,  the  vibrations  of  which 
may  either  close  an  electrical  circuit  and  ring  a  bell,  or  trace  a 
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rpoord  on  a  travelling  chart.  In  the  latter  cat<e  the  interval  between 
the  dispatch  of  a  train  of  waves  and  thf  arrival  of  the  echo  is  a 
measure  of  the  distance  of  the  object.  Sir  Hiram  believes  that  the 
system  would  be  useful  in  preventing  collisions  with  ships  and  ice- 
berers,  and  wrecks  on  shore  ;  but  up  to  the  present  experiments  have 
not  been  carried  out  with  it  at  sea. 

Ippojiitments    Vaciilit.  —  Assistiml    in    the   niectrical 

department  of  the  Great  Northern  Railway  Co,  Ireland  (£120); 
assistant  mains  engineer,  for  the  Fulham  B.C.  (£130),-  junior 
assistant  in  the  engineer's  department,  Provincial  Cinematocrraph 
Theatres.  I^td.  (i.'is.') :  switchboard  attendant,  for  the  Harrow 
Electric  I.ipht  and  Power  Co.,  Ltd.  {-dn'.)  :  a"sistaiit  lecturer  and 
demonstrator  in  the  Electrical  Enfrineerintr  Department,  Battersea 
Polytechnic  (t  120).  Sec  our  advcrtisetncnt  papes  to-day.  The 
I..C.C.  is  about  to  invite  applications  for  the  position  of  a  chief 
cnprinecr  to  fill  the  position  from  which  Sir  Maurice  Titzmaurice 
is  retiringf.     The  salary  will  be  £2,000  a  year. 

Tramway  Si»ort.s.— Tho  eighth  annual  anmtiur  athletic 

sports  of  the  Croydon  Corporation  Tramways  Athletic  Club  were 
held  on  Wednesday  afternoon  on  the  Brighton  Railway  Athletic 
t'lub's  Grounds  at  West  Croydon.  Among  the  events  was  a  mile 
flat  race  for  a  Tantalum  Challenge  Cup  presented  by  Messrs. 
Siemens,  and  an  l><  miles  Marathon  race.  The  Croydon  Corpora- 
tion Tramways  Military  Prize  Band  (bandmaster.  Mr.  W.  Ellis) 
was  in  attendance.  Mr,  T.  B.  Goodycr,  the  ('orporation  tramway 
manager,  is  president  of  the  club, 

Ftliicational    Iniversity  of  Itristol. — The  session  in 

the  faculty  of  engineering  will  commence  on  Tuesday,  September 
17th.     See  our  advertisement  pages  to-day. 

Compressed- \ir  Explosion  at  Bray. — .\s  we   s:o  to 

press  we  learn  from  the  Dnili/  Ti'/n/rn/i/i  that  a  disastrous  explosion 
occurred  at  the  Bray  electricity  works  on  Wednesday  morning, 
resulting  in  the  death  of  one  man  and  serious  injury  to  others.  A 
litter  named  ('oates  was  engaged  in  transferring  compressed  air 
from  one  'bottle"  toanother  when  an  explosion  occurred,  and  Coates 
was  literally  blown  to  pieces,  the  upper  and  lower  parts  of  the  body 
being  severed.  Mr.  Sowter.  the  electrical  engineer  and  manager, 
had  his  feet  blown  away,  and  Mr.  McDonnell,  his  chief  assistant, 
also  suffered  serious  injuries.  At  the  moment  further  details  are 
wanting,  and  we  do  not  know  whether  the  explosion  was  due  to  the 
presence  of  oil  in  the  air-tanks  or  to  failure  of  one  of  the  tanks. 
We  are  deeply  grieved  to  have  to  record  so  sad  an  event. 

Westminster   \l>liey  memorial   to   Lord  kelvin. — 

The  President  and  Secretary  of  the  Institution  of  Electrical 
Engineers  have  i.ssued  a  circular  letter  on  behalf  of  a  Ceneral  Com- 
mittee representing  the  Engineering  Societies  of  the  British  Empire 
and  the  U.S  A,,  which  has  been  formed  to  carry  into  effect  a  pro- 
posal for  the  erection  in  Westminster  Abbey  of  a  memorial  window 
to  the  late  Lord  Kelvin.  As  the  movement  is  sure  to  receive  wide- 
spread support,  it  is  not  necessary  for  individual  subscriptions  to 
exceed  £2.  Contributions  should  be  sent  to  Dr.  .).  H.  Tudsbery, 
hon.  treasurer.  12.  Dartmouth  Street,  Westminster,  S.W.,  or  to 
Messrs.  Coutts  *:  Co.,  bankers,  440,  Strand. 

Annual  Outings. — The  employes  of  Messrs.  Page  and 
Miles,  Ltd,,  Brighton  and  Worthing,  held  their  twenty-second  outing 
on  Saturday  last.  The  party,  numbering  7."),  accompanied  by  the 
directors,  Messrs.  ,T.  W.  Penfold  (.chairman^  E.  .1.  Page  and  H.  ,1. 
Miles  (managing  directors),  A.  C.  Ganson  (secretary),  and  J.  T.  Baker 
(works  manager),  left  by  early  morning  train  for  Richmond,  the 
Castle  Hotel  being  the  headquarters.  Here  they  were  joined  by 
several  London  friends.  After  viewing  the  sights  of  Richmond, 
the  party  sat  down  to  dinner.  The  toast  of  "The  King"  having 
been  duly  honoured,  that  of  "The  Firm"  was  proposed  by  Mr. 
F.  Patching  and  responded  to  by  the  chairman  in  a  happy  little 
speech  ;  in  passing,  he  mentioned  that  another  record  had  been 
established  in  the  number  present,  and  emphasised  the  good 
fellowship  that  existed  between  the  firm  and  their  employes.  The 
toast  of  "  The  Works  Manager  "  was  proposed  by  Mr.  F.  Lowe,  and 
Mr.  Baker  responded.  The  party  then  proceeded  to  board  the  launch 
in  waiting  for  them,  and  went  up  to  Sunbury  Lock.  Tea  was 
partaken  of  on  board.  The  return  to  Richmond  was  made  in  the 
cool  evening.  The  outing  was  mo.st  successful,  and  the  arrange- 
ments were  admirably  carried  out  by  the  works  manager,  Mr.  J.  T. 
Baker. 

On  Saturday  last,  the  second  summer  fixture  of  the  Batti-Wallahs' 
Society  took  place  in  the  form  of  a  launch  excursion  up  river.  The 
party  left  Richmond  and  eventually  reached  Walton  Bridge,  tea 
being  taken  ni  rmitr  at  Taggs  Island  Hotel.  On  the  return 
journey,  supper  was  taken,  followed  by  an  impromptu  concert. 
The  party  returned  to  Richmond  shortly  before  9  o'clock.  Some 
42  members  and  their  friends  were  present,  including  a  very  large 
proportion  of  ladies.  This  is  the  first  occasion  upon  which  the 
summer  outing  of  the  Society  has  taken  the  form  of  a  launch 
excursion,  and  as  it  proved  so  successful  in  every  way,  it  may  be 
made  an  annual  feature  in  future. 

The  staff  of  the  Salisbury  Electric  Light  Co.,  Ltd.,  recently  paid  a 
visit  to  Ryde  (I.  of  W.")  for  their  annual  outing.  The  party  numbered 
2.5,  and  included  Mr.  A.  B.  Randall,  engineer  and  manager,  and  Mr. 
C.  Godwin,  accountant.  At  the  dinner,  the  directors  were  heartily 
thanked  tor  generously  providing  the  outing  year  after  year. 

On  Saturday  last,  the  whole  of  the  employes  of  the  Lancashire 
Dynamo  and  Motor  Co.  visited  South  Shore,  Blackpool.  Prior  to  the 
dinner  they  held   impromptu  sports   on  the  sands    opposite    the 


Victoria  CatV-,  after  which  they  adjourned  to  the  Cato  for  dinner. 
The  men  were  accompanied  by  the  directors  and  their  wives. 

Copper. — llessrs.  Pf.  Merton's  statistical  circulars  for 
•Tunc  I  i")th  and  29th  afford  an  interesting  comparison  of  the  move- 
ments of  the  market  throughout  the  month.  At  mid-month  we 
find  supplies  to  Europe  from  North  America  17,86'^  tons,  which  has 
risen  to  32,140  tons,  not  ([uite  double,  by  the  end  of  the  month. 
Spain  and  Portugal  to  ?]ngland  and  France  register  l,77!t  tons  and 
2,35G  tons  for  the  same  periods  ;  Chile  shipments  2,900  and  1,400 
tons,  and  Australia  2,000  tons  and  3,1)50  tons.  Total  deliveries, 
mid-month  2.".,(;3f>  tons  and  end  of  month  4.5,845  tons.  Stocks 
(visible  supplies)  dropped  l,li59  in  the  first  part  of  the  montlj,  and 
2,99.5  tons  by  the  end.  Rotterdam  stocks  had  lost  400  tons  during 
the  month  and  Hamburg  1,057  tons.  American  stocks  fell  «i,897 
tons  during  May,  and  are  now  given  as  22,151  tons.  The  world's 
supplies  are  71,74 1  tons  (May  3lBt)  or  less  than  half  what  they  were 
at  the  same  date  last  year. 

Inquiry, — The  present  agents  for  the  Moore  Vacuum 
Tube  lighting  system  in  this  country  are  asked  for. 


OUR    PERSONAL    COLUMN. 

7h«  Editon  ini-ite  electrical  ifngiiwerg,  whether  connected  with  ih 
technical  i>r  the  commercia.1  nde  of  the  profession  and  industry. 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  lln' 
Electbical  Revikw  posted  as  to  their  movements. 


Central  Statiun  Oflicials. — Last  Saturday  morning,  at 
the  headfiuarters  of  the  West  Ham  Corporation  Electricity  Depart- 
ment, Stratford,  a  large  gathering  composed  of  all  grades  of  the 
officers  and  employe's  of  the  department  assembled  to  show  Mr. 
H.  H.  CoizENS,  their  retiring  chief,  the  esteem  in  which  they 
hold  him,  and  the  goodwill  they  desire  that  he  should  carry  away 
with  him,  to  his  new  i>ost  as  engineer  and  manager  of  the  Hamp- 
stead  Electricity  Department.  The  staff  and  employes  presented 
him  with  a  handsome  gold  stop  watch,  suitably  inscribed.  Mr. 
Gilbert,  mains  engineer,  in  making  this  presentation  on  behalf  of 
the  staff,  gave  utterance  to  the  feelings  of  goodwill  and  respect  in 
which  Mr.  Couzens  was  held  by  all  those  who  had  served  under  him 
at  West  Ham,  and  said  that  it  was  now  three  years  since  Mr.  Couzens 
took  up  the  threads  of  the  great  West  Ham  electricity  undertaking, 
and  that,  during  the  period  in  question,  the  department  had  made 
most  substantial  progress  in  all  directions.  There  had  been  a  con- 
siderable increase  in  generating  plant  and  extensions  to  the  mains, 
necessitated  by  the  large  number  of  new  customers  the  department 
had  gained  and  the  remarkable  development  of  the  selling  side  of 
the  business  generally,  as  expressed  in  the  millions  of  extra  units 
being  disposed  of  to-day  as  compared  with  the  output  three  years 
ago.  Mr.  Couzens,  in  replying,  expressed  his  thanks  for  their  good 
wishes  and  tor  the  very  handsome  gift,  which,  in  the  days  to 
come,  he  should  always  treasure  as  a  pleasant  reminder  of  his  tenure 
of  office  in  West  Ham.  Mr.  Conzens  also  thanked  every  member  of 
the  staff  for  their  hearty  co-operation  with  him  in  making  the  West 
Ham  undertaking  an  electrical  and  financial  success,  and  though 
great  progress  had  been  made  since  he  came  there,  much  still 
remained  to  be  done,  and  even  now  this  great  undertaking  could 
only  be  regarded  as  still  in  a  stage  of  transition,  but  he  had  no 
doubt  that  eventually  the  utmost  success  would  attend  the  efforts 
of  all  those  who  worked  for  its  development ;  in  fact,  he  regarded 
the  future  of  West  Ham,  from  every  standpoint,  as  being  an  exceed- 
ingly bright  one,  and  trusted  that  all  those  who  were  employed  in 
this  department  would  do  their  best  to  ensure  its  success.  The 
proceedings  closed  by  three  hearty  cheers  being  called  for  and  given 
for  Mr.  Couzens,  followed  by  the  singing  of  "He's  a  .Jolly  Good 
Fellow." 

Despite  opposition  from  the  Labour  Party,  Blackburn  T.C.,  on 
July  Ith,  agreed  to  the  proposal  to  increase  the  salary  of  the  elec- 
trical engineer,  Mk.  P.  P.  Wheelwright,  from  £.500  to  £700  by 
four  yearly  increments  of  £50.  The  resolution  was  carried  by  a 
large  majority.  The  opposition  was  led  by  Mr.  Higham  (Labour 
leader),  who  paid  full  tribute  to  the  engineer's  abilities,  but  said 
£.5011  was  as  much  as  Blackburn  ought  to  pay  for  the  post.  He  dis- 
agreed with  the  policy,  and  contended  that  they  ought  not  to  exceed 
the  maximum  of  £,500  fixed  some  years  ago.  Aid.  Hamer  (Liberal 
leader)  said  having  regard  to  the  fact  that  other  towns  the  size  of 
Blackburn  paid  £700  a  year,  and  that  the  cost  of  living  had 
increased  to  professional  men.  just  as  it  had  to  the  working  classes, 
he  did  not  think  :C700  too  large  a  stipend.  Aid.  Thompson  said 
the  electrical  engineer  was  the  responsible  head  of  a  great  under- 
taking, representing  a  capital  of  £350,000,  and  the  salaries  for 
oflScials  in  such  positions  ruled  nearer  £1,500  than  £500. 

Newport  (Mon.)  T.C.  has  appointed  Mb.  D.  C.  Henderson,  of 
Grimsby,  as  engineer-in-charge  at  the  electricity  works. 

The  General  Purposes  Committee  of  Poplar  B.C.  have  decided  to 
promote  Messrs.  V.  H.  Croikshank  and  E.  R.  Ingk.\m,  station 
superintendent  and  managing  superintendent  respectively,  to  a 
higher  grade,  whereby  they  will  receive  a  salary  of  £200,  rising  to 
£250  per  year  each,  as  against  their  present  salaries  of  £150  to 
£200. 

The  salary  of  Mr.  A.  S.  Barnard,  electrical  engineer,  of  Walsall, 
is,  subject  to  the  usual  sanction,  to  be  increased  from  £450  to  £500 
per  annum. 
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The  Electric  Lighting'  Committee  of  West  Ham  Town  Council 
has  decided  to  increase  the  salary  of  Me.  F.  Faendon,  sales 
manager,  from  £300  to  £350  per  annum,  by  annual  increments  of 
£25. 

Mk.  a.  W.  Brealey,  of  WUlesdcn.  has  been  appointed  assistant 
meter  inspector  at  the  Watford  I'.D.C.  Electricity  Works. 

The  Berinc  of  the  Hirer  Plate  states  that  Mr.  Pakenh.vm  W. 
Beatty  has  been  appointed  manager  and  engineer  of  the  Tucuman 
station  of  the  River  Plate  Electricity  Co.,  Ltd. 

The  Bolton  T.C.  Electricity  Committee  has  increased  the  salary 
of  Mr.  B.  .*>.  Hornby,  chief  assistant  electrical  engineer,  from 
£i'20  to  £230.  and  that  of  Mr.  W.  J.  Wood,  station  engineer, 
from  £240  to  £250. 

Oeneral. — Mr.  F.  Harrisox  notifies  us  that  his 
connection  with  Metalite,  Ltd.,  as  engineer  and  works  manager, 
has  ceased. 

Mr.  Donald  McPheeson,  an  electrical  engineer,  while  residing 
in  Crieff,  Perthshire,  on  holiday,  made  a  gallant  attempt  to  rescue 
a  boy  who  had  gone  beyond  his  depth  while  bathing  in  the  Earn. 
Twice  Mr.  McPherson  dived  into  the  deep  pool  in  the  hope  of 
effecting  a  rescue,  but  ultimately  he  had  to  give  up  the  task.  The 
boy's  body  was  recovered  by  the  police. 

Mr.  Jas.  Culshaw,  of  Dewsbury,  has  been  appointed  chief 
inspector  under  the  Electric  Traction  Co.,  of  Peterborough. 

The  British  Electric  Traction  ( !'o.,  Ltd.,  announces  that  Mr.  C.  H. 
Dade,  formerly  secretary  of  the  company,  and  Mr.  R.  .1.  Howley, 
M.I.C.E.,  formerly  chief  inspecting  officer  of  the  company,  have 
been  appointed  joint  managers.  JiB.  Thomas  Bower  has  been 
appointed  secretary  jiro  tem. 

Mr.  a.  Brojiley  Holmes,  consulting  electrical  engineer  to  the 
Liverpool  Corporation,  is  retiring  after  a  lengthy  and  distin- 
gui.shed  career.     Mr.  Holmes  was  bom  in  1S4'.'. 

We  are  pleased  to  record  the  appointment  of  Prof.  C.  A.  M. 
Smith.  M.Sc.  as  Professor  of  Mechanical  and  Civil  Engineering  in 
the  newly-created  University  of  Hong-Kong.  Daring  the  last  five 
years  Prof.  Smith  has  been  working  at  the  East  London  College, 
University  of  London,  where  his  researches  have  resulted  in  the 
publication  of  many  scientific  papers  in  connection  with  tests  on 
the  strength  and  elasticity  of  materials.  Prof.  Smith  has  fre- 
quently contributed  original  views  upon  the  subject  of  technical 
education  to  our  pages,  and  is  a  prolific  writer  on  engineering 
questions.  A  few  days  ago  the  staff  of  the  East  Loudon  College 
presented  him  with  a  silver  tea  set,  in  token  of  the  high  esteem  in 
which  he  is  held. 

Obituary. — Mr.  W.  R.  Thorxtox,  the  oldest-established 
electrician  in  Barrow,  died  on  Saturday  last  at  his  residence  after 
a  somewhat  lingering  illness.  Deceased  had  a  seizure  some  five  years 
ago,  and  had  been  attacked  similarly  since  on  different  occasions. 
For  the  last  12  months  he  has  been  practically  confined  to  the  house, 
ilr.  Thornton  was  72  years  of  age,  and  he  went  to  Barrow  from 
Burnley  40  years  ago.  The  business  in  Ranisden  S(|uare,  Barrow, 
is  now  conducted  by  his  son.  Mr.  Thornton  since  1870  had  been 
in  business  on  his  own  account.  He  completed  many  important 
electrical  installations  in  the  borough. 


CITY    NOTES. 


Durban!  Collieries  Electric  Power  Co.,  Ltd, 

The  directors'  report  for  the  year  ended  September  30th,  1911, 
states  that  the  trading  account  showed  a  profit  of  £4,215,  but 
after  charging  head  office  expenses,  cable  rentals,  fees  of  trustees 
for  debenture-holders,  and  rent  and  royalty  to  the  Sunderland 
District  Electric  Tramways,  Ltd,,  this  profit  was  reduced  to  £850. 
Against  this  amount  must  be  debited  the  charge  for  prior  Uen  bond 
and  debenture  interest  for  the  year  under  review,  with  the  result 
that  there  was  a  lossof  £10,2!I5.  There  was  a  considerable  improve- 
ment in  the  sales  of  current  for  the  year,  but,  owing  to  the  prices 
obtained  and  the  arrangements  made  for  the  generation  and  dis- 
tribution, the  results  were  approximately  the  same  as  the  previous 
year.  The  report  which  was  received  from  an  independent  electrical 
engineer  was  of  a  disappointing  character,  and  it  had  been  laid 
before  a  committee  of  debenture-holders.  This  report  showed  that 
there  was  no  prospect  of  the  company,  under  existing  contracts  and 
arrsingements,  making  sufficient  profit  to  meet  the  interest  on  the 
debentures.  Negotiations  liad,  therefore,  been  entered  into  with  a 
view  to  a  sale  of  the  company's  undertaking  being  effected.  It 
was  proposed  that  the  company  should  go  into  voluntary  liquida- 
tion, and  the  formal  resolution  with  regard  to  this  formed  part  of 
the  notice  convening  the  meeting. 


The  ordinary  general  meeting  was  held  on  July  4th,  at  Basildon 
House,  Moorgate  Street,  E.C.,  Mr.  A.  W  Tail  presiding. 

The  Chairman,  in  moving  the  acop'-ion  of  the  report  as  above, 
said  that  the  company  had  again  made  a  loss,  after  charging 
debenture  interest,  of  £10,295.  In  consequence  of  the  report  which 
the  directors  obtained  from  an  independent  electrical  engineer.  Mr. 
Chamen,  the  prospects  were  so  unsatisfactory  that  the  position 
was  placed  before  the  debenture-stockholders'  committee,  and  an 
endeavour  was  made  to  try  and  arrive  at  a  settlement  by  means  of 


getting  some  amelioration  of  the  conditions  under  the  contracts, 
but  that  was  found  impossible.  They  afterwards  entered  into 
negotiations  with  the  Newcastle-on-Tyne  Co.  for  the  sale  of  the 
undertaking  to  that  company,  and  it  looked  as  if  those  negotiations 
might  be  successfully  completed.  He  was  afraid  that  the  property 
would  have  to  be  sold  at  a  price  which  would  leave  nothing  what- 
ever for  the  shareholder.-; — in  fact,  there  Avould  be  a  substantial 
loss  to  the  debenture-holders.  The  report  which  they  received 
from  Mr.  Chamen  showed  that  not  only  was  the  position  of  the 
company  unsatisfactory  at  the  moment,  but  even  if  the  load 
grew  there  was  no  great  prospect  of  better  results.  That  he 
thought  was  due  to  the  mistake  which  was  made  originally  with 
regard  to  the  load  factor  at  collieries  which  had  turned  out  to  be 
considerably  less  than  was  anticipated. 

Me.  T.  0.  Callender  seconded  the  motion,  and  the  report  was 
adopted. 

An  extraordinary  meeting  was  subsequently  held,  when  a  resolu- 
tion was  unanimously,  agreed  to  for  voluntarily  winding-up  the 
company  and  appointing  Mr.  A.  W.  Tait  as  liquidator. 


Electric  Construction  Co..  Ltd. 

The  directors  report  that  the  net  profit  for  the  year,  after  payment 
of  £7,192  for  debenture  interest,  and  crediting  £5,000  as  formerly 
to  depreciation  account,  is  £20.3(14,  The  sum  brought  forward 
from  last  year  is  £6,i:U,  and  the  amount  available  for  distribution 
is  therefore  £2lj,496.  The  directors  recommend  that  this  amount 
be  appropriated  as  follows  :■  Dividend  of  7  per  cent,  per  annum  on 
the  preference  shares  (whereof  a  moiety  was  paid  on  .lanuary  31st), 
£4.395  ;  dividend  of  3j  per  cent,  per  annum  (Is,  6d.  per  share)  on 
the  ordinary  shares,  £8,407  :  transfer  to  general  reserve  fund 
(which  wUl  then  amount  to  £33,000),  £8,000  ;  balance  carried 
forward  £5,694.  The  increased  demand  for  electrical  machinery 
has  been  maintained  during  the  past  year,  and  the  company's  works 
have  been  fully  employed  during  the  entire  period.  Consequently 
the  profits  again  show  an  improvement,  and  enable  the  directors  to 
recommend  an  increased  dividend  on  the  ordinary  shares.  Since 
the  close  of  the  financial  year  the  directors  have  redeemed  £7,700 
of  the  company's  4  per  cent,  debenture  stock  at  a  favourable  price. 
The  total  amount  of  the  debenture  issue  is  now  £175,0o0,  as  com- 
pared with  £250.000  three  years  ago.  The  directors  report,  with 
much  regret,  the  death  of  their  chairman,  Mr.  W.  S.  B.  McLaren, 
M.P.,  which  took  place  on  29th  ult.  They  have  elected  Sir  Irving 
Courtenay,  Kt,,  as  his  successor. 
The  meeting  is  called  for  July  1  sth  at  Winchester  House,  E.G. 


Prospectuses. —  Cearii  Tramicaij.  Litjht  ami  Pon-er  Co., 
Ltd. — The  list  of  applications  is  to  close  to-day  in  an  issue  of 
£250,000  5  per  cent,  first  debenture  stock,  which  is  being  offered  at 
92i  per  cent,  by  Parr's  Bank,  Ltd.  Purchasers  are  entitled  to  a 
bonus  of  111  per  cent,  in  fully-paid  ordinary  shares.  The  company 
has  acquired  the  mule  tramways  in  the  city,  and  has  a  concession 
for  the  electrification  and  working  thereof  for  76  years,  also  for 
the  establishment  of  an  electric  light  and  power  installation,  at  the 
City  of  Fortaleza,  the  capital  of  the  .State  of  Ceara,  Brazil.  A 
report  on  the  schemes  has  been  drawn  up  by  Mr.  J.  K.  Bock 
(McCarter  &  Kerr  Bock,  consulting  engineers.  London),  and  this  is 
quoted  from  in  the  prospectus.  The  electrical  plant  and  equip- 
ment will  be  supplied  by  Messrs.  Dick,  Kerr  &  Co.,  Ltd,,  and  the 
contract  is  to  be  completed  by  March,  1913.  Mr.  A.  A.  0.  Swinton 
is  one  of  the  directors  of  the  company. 

The  General  Eleefric  Co..  Ltd. — The  prospectus  mentioned  by  Mr. 
Hirst  in  his  speech  at  the  annual  meeting  of  this  company, 
reported  on  another  page,  is  now  before  the  public,  and  the  list  is 
to  close  to-day  (Friday),  It  offers  for  subscription  £150,000  in 
15,000  preference  shares  (6  per  cent,  cumulative)  of  £10  each  to 
provide  additional  working  capital  for  the  carrying  on  and  extend- 
ing of  overseas  trade  through  the  medium  of  the  company's 
various  subsidiary  and  allied  companies,  and  also  for  the  extension 
of  the  (i,E,C.  factories.  The  progressive  operations  of  the  company 
are  well  known  to  our  readers,  and  as  we  have  already  said,  its 
doings  in  the  Colonies  and  abroad  ought  to  bring  in  a  large  amount 
of  profitable  business  for  many  years  to  come. 

Major  \  Co..  LAd. — This  company  is  offering  50,000  7  per  cent, 
participating  preferred  ordinary  shares  of  £1  each  for  subscription. 
The  list  closes  on  Tuesday  next. 

City  and  Scmtli  London  Railway  Co. — The  accounts 

for  the  half-year  to  June  30th  show  a  balance,  after  providing  for 
the  debenture  stock  interest,  the  payment  of  the  dividend  on  the 
5  per  cent,  preference  stocks,  1891,  1896,  19(il  and  1903,  and  the 
transfer  to  the  renewal  fund  of  £1,500,  sufficient  to  allow  the  pay- 
ment of  a  dividend  on  the  consolidated  ordinary  stock  at  the  rate 
of  Ij  per  cent,  per  annum,  carrying  forward  .£2,194.  The  dividend 
for  the  corresponding  half-year  was  at  the  rate  of  1 J  per  cent,  per 
annum,  carrying  forward  £2,797. 

Dublin   Inited  Tramways  Co.    (1890),   Ltd.— The 

directors  recommend  dividends  at  the  rate  of  6  per  cent,  per  annum, 
less  income-tax,  on  both  the  preference  and  ordinary  shares  for  the 
half-year  to  June  30th.  £10,000  is  placed  towards  the  renewal  of 
rails.  £1,000  to  accident  insurance  reserve,  and  £11,234  is  carried 
forward. 

National   Eleftric    Supply   Co..  Ltd. — The   directors 

have  declared  an  interim  dividend  of  Ss.  per  share  on  the  ordinary 
shares  for  the  half-year  ended  June  30th. 
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Madras  Electric  Supply  ( orporation,  Ltd. 

The  directors  in  their  report  stated  tliiit  durinp  the  year  endinp 
December  lllst,  I'.IU,  the  number  of  units  of  electrical  enerpy  sold 
was  2,5S8,lt2ri,  compared  with  1,8S2,787  units  sold  in  1910,  an 
increase  of  700,  "iSK.  :il'.i  new  consumers  came  on  to  the  company's 
mains  durinj;  the  year. 

Con-         Erjuivalent  in  Units  Grose 

Year.  siimors.       S-cr.  lamps.  sold.  revenue. 

lUOa  ..  :i6ri  2S1,29G  2(i7,5CK  £6,057 

1910  ..  719  7r,,82»  1,882,787  £17,454 

1911  ..         1,038  105,787  2,583,32(i  £2S,898 

The  agreements  with  certain  large  eonsuniers  referred  to  in  the  eircular  to 
the  sharehnlders  in  Dect-nibei-  last  should  come  into  operation  during  the 
current  year,  and  connection  to  one  consumer  has  already  been  made  which 
will  ensure  an  additional  annuiil  output  o[  over  .''<0O,uao  units.  The  board  regret 
that  in  spite  of  the  now  connections  and  the  growth  of  business,  the  improve- 
ment in  net  revenue  does  not  come  up  to  their  expectations.  The  directors 
have,  in  conjunction  with  the  conipany's  consulting  engineers,  Messrs.  Mer/, 
and  McLelhm,  reviewed  the  whole  position,  and  have  come  to  the  conclusion 
that  to  enable  the  company  to  cater  successfully  for  the  demand  for  power,  it 
is  imperative  to  extend  the  plant  and  reduce  the  generating  costs.  With 
this  in  view,  the  consulting  onginocrs  have  prepared  plans  and  specifi- 
cations. To  carry  out  these  proposals  and  to  provide  for  further  exten- 
sions to  mains,  additional  capital  will  be  retjuired,  which  it  is  proposed 
to  raise  out  of  the  proceeds  of  the  sale  of  a  further  A'117,500  (i  ]}er  cent, 
debentures  at  91.  These  debentures,  together  with  those  now  outstand- 
ing, will  be  secured  by  a  trust  deed,  and  a  sinking  lund  of  2  per  cent, 
will  be  created  for  the  redemption  of  the  whole.  The  board  have  also 
decided  to  advise  the  purchase  of  all  the  ordinary  capital  of  the  Madras 
Electric  Tramways  (19041,  Ltd.,  tor  the  sum  of  .I' 1112,500,  to  be  satisfied  by  the 
issue  to  the  owners  of  these  shaves  of  i*2,500  (i  per  cent,  debentures  and 
£100,000  G  per  cent,  preference  shares  of  the  Madras  Supply  Corporation, 
becoming  cumulative  after  -lanuary,  1914,  and  entitling  the  holders  at  any 
time  within  ton  years  to  elect  that  such  shares  are  to  cease  to  be  preference 
shares  and  are  to  become  ordinary  shares,  ranking  jiari  /xrvNii  with  the  existing 
ordinary  shares  in  the  capital.  This  purchase  will  secure  to  the  Supply  Cor- 
poration the  entire  reversion  of  the  tramway  prollts.  The  company  already 
supplies  the  whole  of  the  jiowcr  required  by  the  tramways,  which  is  steadily 
increasing;  tbe  system  has  now  21 ,' miles  single  track,  and  further  consider- 
able extenaons  are  under  consideration.  The  directors,  therefore,  recom- 
mend the  acceptance  of  these  proposals  which  are  now  submitted  for  the 
approval  of  the  shareholders. 

Messrs.  Merz  A:  McLellan,  in  their  report,  state  that  the  develop- 
ment scheme  involves  not  only  the  extension  of  the  cable  system 
80  as  to  cover  a  larger  area,  but  also  alterations  and  additions  to  the 
existing  generating  plant  so  as  to  lower  the  cost  of  production  and 
enable  electricity  to  compete  sucoossfully  with  other  forms  of 
motive  power.  The  plans  they  have  prepared  contemplate  the 
extension  of  the  power  station  buildings  to  accommodate  three  new 
boilers  with  their  auxiliary  plant  and  chimney,  and  three  turbo- 
alternators  with  condensing  plant  and  other  auxiliaries.  Their 
estimate  of  the  cost  of  these  alterations  an(J  additions  is  £i>5,000, 
and  with  this  expenditure  the  company  would  have  a  modern  and 
efficient  generating  plant  permitting  of  economical  extension  and 
capable  of  dealing  adequately  and  in  a  remunerative  fashion  with 
any  load  which  might  offer  in  Madras.  This  figure  does  not  provide 
for  mains  extensions..  Messrs.  Merz  A:  McLellan  say  that  from  the 
estimates  of  net  revenue  of  the  Tramway  Co.  which  have  been 
submitted  to  them,  and  which,  from  their  inspection  of  the  Tram- 
way Co.'s  weekly  returns  appear  to  be  substantially  correct,  they 
are  of  opinion  that  this  undertaking  is  an  improving  jjroperty,  and 
that  the  amount  available  for  payment  of  dividend  on  the  ordinary 
shares  acquired  bj'  the  Electric  Supply  Corporation  will  not  only 
provide  for  the  dividend  upon  the  preference  shares  issued  in 
exchange  for  the  Tramway  Co.'s  ordinary  shares,  hut  will  leave  a 
substantial  margin  at  the  disposal  of  this  company.  Taking  into 
account  both  the  increased  profits  on  the  supply  of  electricity  due 
to  increase  of  business  and  reduction  of  costs,  and  the  dividends  on 
the  ordinary  tran\way  shares,  they  are  of  opinion  that  by  the  end 
of  the  first  complete  year  of  working  with  the  new  plant,  the  com- 
pany should  be  earning  sufficient  revenue  to  cover  both  debenture 
interest  and  preference  dividend,  and  to  leave  over  a  substantial  sum 
for  depreciation  and  the  commencement  of  a  dividend  upon  the 
ordinary  shares. 

The  ordinary  meeting  of  the  shareholders  of  the  above  company 
was  held  on  Friday  last  at  the  offices.  Queen  Victoria  Street.  E.C., 
Mr.  A.  M.  H.  WaUond  presiding. 

The  Ch.\ikaiax.  in  moving  the  adoption  of  the  report,  and  the 
approval  of  a  scheme  for  purchasing  the  ordinary  shares  of  the 
Madras  Electric  Tramways  Co.,  said  the  total  expenditure  on 
capital  account,  amounted  to  £:^2"J,09O,  of  which  £17,233  was 
expended  last  year,  the  largest  item  being  £10,S.".l  on  mains.  They 
had  sold  £6,020  worth  of  fans.  He  was  glad  to  say  that  the  sale 
of  fans  was  steadily  increasing,  and  he  hoped  another  12  months 
would  see  all,  or  most  of  them,  sold,  and  earning  revenue  tor  the 
company.  During  the  last  six  months  of  1911.  476  fans  were  sold, 
and  676  had  gone  off  already  ithis  year  up  to  May  .3rd.  The 
receipts  for  current  showed  a  very  material  increase,  and  now 
amounted  to  £23,351,  and  there  was  every  indication  that  this 
increase  would  be  more  than  maintained,  as  several  good  customers 
would  come  on  the  mains  during  the  coming  year.  They  were 
perfectly  satisfied  with  the  progress  they  were  making  in  this 
direction.  The  total  costs  had  increased  by  nearly  £6,000,  out  of 
which  the  repairs  and  maintenance  of  the  plant  and  mains  repre- 
sented £2,i:'.6.  The  balance  showed  a  working  profit  on  the 
account  of  £2,621.  against  £28  last  year.  They  would  gather 
from  the  report  that  the  directors  were  dissatisfied  with  this  result. 
The  generating  plant  had  proved  itself  disappointingly  expensive 
in  coal  consumption,  wage.*,  and  maintenance,  making  it  clear  to 
the  board  that  the  existing  plant  could  not  profitably  deal  with 
the  large  field  of  power  which  they  knew  existed  in 
Madras.  The  directors,  therefore,  reviewed  the  whole 
position  with  their  consulting  engineers,  the  outcome  of  which 
was  the  scheme  which  they  laid  before  the  shareholders.  They 
naturally  hesitated  a  considerable  time  before  suggesting  the  raising 
of  a  further  large  sum  in  debentures.  They  might  possibly  have 
been  content  with  a  smaller  amount   to  keep  themselves  going, 


relying  on  the  increased  coimeotions  to  increase  their  profits. 
Messrs.  Merz  and  McLellan,  however,  pointed  out  that  the  road  to 
success  lay  in  reducing  their  generating  costs,  and  this  they  could 
not  expect  to  do  to  any  appreciable  extent  with  the  existing  plant. 
Sinc^e  that  plant  was  designed  there  had  been  great  strides  in  elec- 
trical matters,  and  the  consulting  engineers  informed  them  that  if 
they  allowed  them  to  modernise  the  plant  these  costs  could  be 
reduced  very  materially.  They  also  pointed  out  that  with  their 
present  costs  it  was  impossible  to  compete  successfully  with  other 
methods  of  producing  cheap  power,  for  which  there  was  a  very 
great  demand  in  Madras.  Jf  they  could  place  themselves  in  a 
position  to  capture  the  trade  it  would  be  worth  their  whUe  making 
a  great  effort  to  do  so.  The  scheme  which  Messrs.  Mer/.  and  McLellan 
8ugge»te<l,  and  which  the  board  had  every  confidence  in  recom- 
mending the  shareholders  to  agree  to,  was,  in  their  opinion,  the 
quickest  way  to  earn  the  dividend  which  they  had  so  long  waited 
for.  That  could  only  be  done  by  largely  increasing  their  output, 
and  the  scheme  would  enable  them  to  do  that  without  increasing 
their  present  total  costs,  and  they  would  also  be  in  a  position  to 
deal  with  many  consumers  of  power  who,  when  the  plant  was  first 
erected,  they  hardly  contemplated  being  able  to  supply.  Part  of 
the  scheme  involved  the  purchase  of  the  ordinary  shares  of  the 
Madras  Electric  Tramways  Co.  That  involved  a  very  large 
question,  and  had  received  most  serious  consideration  by  the  board. 
The  price  which  it  was  suggested  they  should  pay — £102,."i00 — 
at  first  sight  seemed  large,  but  it  was  necessary  in  such  a 
matter  to  take  a  comprehensive  view  of  the  whole  situation,  and  in 
their  opinion,  taking  everything  into  consideration,  they  had  con- 
fidence in  recommending  that  part  of  the  scheme  to  the  share- 
holders. The  tramway  company  had  from  the  first  been  very 
closely  connected  with  them.  They  had  the  contract  to  supply 
them  with  all  the  current  they  required  ;  they  had  just  been  putting 
their  house  into  good  order,  and  he  believed  they  were  just  at  the 
commencement  of  a  very  rapid  growth  in  the  business.  They  had 
23}  miles  of  single  track,  and  the  receipts  from  passengers  showed  a 
large  and  steady  increase,  and  he  considered  that  there  was  a  big 
field  for  tramway  development  in  the  city.  The  company  had  a 
comprehensive  scheme  of  extension  under  consideration  and  if  they 
agreed  to  the  present  scheme  they  would  hold  the  reversion  to  all 
profits  they  might  make  in  the  future  after  their  prior  charges  had 
been  met.  The  board  believed  that  in  the  near  future  they  would 
receive  an  addition  to  their  revenue  considerably  in  excess  of  the 
interest  charge  involved  in  the  purchase.  The  scheme  for  the  sale 
of  the  debentures  and  the  purchase  of  the  tramways  must  be  taken 
together,  as  the  purchasers  of  the  debentures  stipulated  as  part 
of  the  bargain  that  the  tramway  shares  should  be  part  of  the 
assets  of  the  company. 

Mr.  .1.  G.  B.  Stonk  seconded  the  resolution. 

Mk.  Reajj  said  he  did  not  quite  understand  why  they  should  be 
asked  to  pay  £102,.">00  for  these  Madras  Tramway  Co.  shares,  for 
according  to  the  last  report  of  the  company  they  were  valued  at 
£57,000,  taking  them  at  par,  and  were  producing  2  per  cent, 
dividend. 

Considerable  discussion  ensued  on  this  matter,  the  proposal  of 
the  directors  being  strongly  objected  to.  Col.  Murray  said  there 
was  a  good  deal  about  the  scheme  that  had  an  unpleasant  ring, 
and  he  hoped  it  would  not  be  sanctioned. 

Mr.  Reeves  said  that  as  his  name  had  been  mentioned  in 
the  discussion  jis  a  former  director,  he  wished  to  say  that  he 
strongly  objected  to  this  scheme,  which  he  regarded  as 
unsound.  To  ]ilace  a  large  block  of  6  per  cent,  debentures 
at  a  price  of  91,  coupled  with  the  obligation  to  purchase  the 
ordinary  shares  of  the  tramway  company,  was  very  much  like  a 
gambler  or  a  spendthrift  going  to  a  moneylender  as  the  last 
resource  to  put  him  right.  He  knew  the  difficulties  the  board 
were  in  because  the  company  wanted  money  for  development,  but 
the  price  to  be  paid  for  it  would  put  the  ordinary  shareholders  into 
a  very  sorry  position  indeed. 

Mr.  Stone  explained  that  he  had  been  in  telephonic  com- 
munication with  those  representing  the  group  of  trust  companies 
who  were  prepared  to  guarantee  the  debenture  issue,  and  they 
informed  him  "that  they  would  rather  the  offer  be  either  refused  or 
accepted  then. 

The  Chairman  then  put  the  resolution,  which  was  rejected  by 
three  votes,  no  shareholders  voting  for. 

The  Chairman  said  that  under  the  circumstances  he  must 
demand  a  poll.  This  was  taken,  with  the  result  that  the  proxies 
for  the!  board  numbered  1 7, OOOf shares,  while  shareholders  present, 
representing  745  shares,  voted  against.  Most  of  the  shareholders 
refused  to  vote,  saying  that  they  declined  to  take  the  responsibility. 
The  chairman  thereupon  declared  the  resolution  carried. 


Boarnemouth  and  Poole  Electricity  Supply  Co,,  ltd. 

• — The  directors  have  declared  the  interim  dividends  upon  the  4  J  per 
cent,  preference  shares  and  the  6  per  cent,  second  preference  shares 
of  the  company,  less  income-tax,  for  the  half-year  to  June  30th, 
and  an  interim  dividend  on  the  ordinary  shares  at  the  rate  of  5 
per  cent,  per  annum,  less  income-tax,  for  the  same  period. 

Held   0\er. — Owing   to   pressure  upon  our   space   our 

report  of  the  meetings  of  the  Marconi  Wireless  Telegraph  Co., 
Ltd.,  and  the  Nairobi  Electric  Light  and  Power  Co.,  Ltd.,  are 
held  over. 

Spauisli  Telephone  Co.,  Ltd.— The  directors  have 
declared  a  dividend  of  5  per  cent,  for  the  year  to  May  31st,  £400 
being  placed  to  reserve,  and  £788  carried  forward. — Financier. 

Clontart  and  Hill  of  Howtli  Tramway  Co.,  Ltd.— 

The  directors  have  declared  an  interim  dividend  at  the  rate  of  3  jet 
cent,  per  anniim. 
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Cape  Town  Consolidated  Tramwajs  and  Land 
Co.,  Ltd. 

The  annnal  meeting  was  held  on  July  3rd  at  the  offices  of  the 
company,  1,  London  Wall  Buildings,  E.G.,  Mr.  E.  Littlejohn 
presiding. 

The  Chaiemax,  in  moving  the  adoption  of  the  report  (see 
Electrical  RE^■IEW,  page  24),  said  that  they  had  had  another 
year  with  little,  or  nothing,  to  show  in  the  accounts  in  the  way  of 
satisfactory  results.  Ko  dividends  had  yet  been  declared  by  the 
subsidiary  companies,  whose  undertakings  were  practically  the  only 
asset  of  this  company.  The  past  year?  working  of  the  tramway 
company  showed  a  profit  of  £1,274,  which,  though  small,  was  an 
improvement  of  £1,650.  as  compared  with  the  loss  of  CS7B  for  the 
preceding  year,  and  there  was  further  satisfaction  in  the  fact 
that  the  receipts  for  the  first  five  months  of  the  current  year 
showed  increases  as  compared  with  the  receipts  for  the  corres- 
sponding  five  months  of  1911.  With  regard  to  the  estate  companies, 
only  one  sale  of  land  was  made  during  1 911,  and  the  revenue  from 
other  sources  had  not  been  sufficient  to  cover  the  outgoings  for 
upkeep  and  necessary  capital  expenditure  — hence  the  "further 
advances  "  which  the  company  in  London  had  had  to  make  during 
the  year  to  the  subsidiaries.  The  future,  however,  looked  much 
more  hopeful.  The  general  business  conditions  in  the  Cape 
Peninsula  were  steadily  improving,  and  the  outlook  was  brighter 
than  it  had  been  for  years.  These  improving  conditions  and  the 
brighter  outlook  would,  no  doubt,  materialise  sooner  or  later,  so  far 
as  this  company  was  concerned,  in  a  demand  for  building  sites  on 
the  estates  of  their  Subsidiary  Estate  Companies.  Camp's  Bay 
district  came  more  into  popular  favour  every  year.  Having  referred 
to  the  development  work  being  done  at  Camp's  Bay.  the  chairman 
said  the  principal  portion  of  the  tramway  revenue  was  derived  as 
in  the  past  from  visitors  and  pleasure  excursions  to  that  place. 
This  class  of  traffic  depended  so  much  on  holidays  and  fine  weather 
that  it  could  not  be  relied  upon  to  bring  in  a  steady  and  sufficient 
revenue.  A  resident  population  was  what  they  wanted,  and  what 
no  doubt  they  would  get  in  time.  Their  policy  was  to  economise 
their  resources,  and  at  the  same  time  to  keep  their  properties  well 
before  the  public.  The  directors  proposed  to  issue  during  the 
current  year  the  £50.000  ti  per  cent,  prior  lien  debentures  recently 
created,  offering  them  in  the  first  place  to  the  holders  of  the 
existing  -"i  per  cent,  debentures,  and  alternatively  to  shareholders. 
These  prior  lien  debentures  being  a  first  charge  on  the  whole  of  the 
company's  assets  were  well  secured,  and  carrying  as  they  would 
6  per  cent,  interest  per  annum,  and  being  repayable  on  January  1st, 
191t),  at  .£10r.  percent.,  they  would  no  doubt  be  readily  taken  up. 
Meantime,  cash  advances  to  the  extent  of  £10,00i1  had  been 
obtained  on  the  security  of  prior  lien  debentures  in  anticipation  of 
their  issue.  The  proceeds  of  the  issue  when  made  would,  so  far 
as  they  could  see,  be  more  than  sufficient  for  the  company's 
requirements  till  the  maturity  of  the  prior  lien  debentures,  before 
which  time  it  was  hoped  a  demand  would  have  arisen  for  building 
sites  on  their  subsidiary  companies'  estates,  at  prices  sufficiently 
satisfactory  to  be  taken  advantage  of. 

Me.  Ludwig  Breitme\"E1!  se:;onded  the  motion,  and  the  report 
was  adopted. 

Kal^oorlie  Electric  Tramways,  ltd. 

The  annual  meeting  was  held  on  July  4th  at  the  London  Chamber 
of  Commerce,  Oxford  Court,  E.G.,  Mr.  Allen  H.  G.  Stoneham 
presiding. 

The  Chairjiax,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  page  23),  said  he  regretted  that  the  accounts 
were  not  of  a  very  encouraging  nature.  Unfortunately,  the  returns 
from  the  tramways  continued  to  decrease.  They  were  entirely 
dependent  upon  Kalgoorlie  and  Boulder,  and  those  two  towns  were 
entirely  dependent  upon  the  mining  industry.  When  that  industry 
flourished  the  towns  flourished,  and  the  tramways  benefited,  but  of 
late  years  the  industry  had  not  been  prosperous :  there  had  not 
been  any  new  discoveries  of  any  great  value,  with  the  consequence 
that  fewer  men  were  employed  at  the  mines,  and,  naturally,  their 
traffic  suH'ered.  Another  thing  which  had  militated  against  the 
traffic  was  that  Boulder  had  grown  much  more  than  was  ever 
anticipated,  and  men  who  used  to  live  at  Kalgoorlie  had  gone 
to  live  there,  and.  consequently,  they  did  not  need  to  use  the 
tramways  to  get  to  and  from  their  work.  When  the  tramways 
were  started  it  was  always  anticipated  that  Kalgoorlie  would  be 
the  centre  where  everybody  would  live,  and  that  Boulder  would 
simply  be  the  headquarters  of  the  mines.  Another  disappoint- 
ment had  come  to  them  in  regard  to  the  Trans-Continental 
Railway.  They  had  always  anticipated  that  when  that  rail- 
way was  built  the  headquarters  would  be  at  Kalgoorlie,  and 
although  at  the  present  moment  nothing  had  been  definitely 
decided,  the  probability  was  that  the  works  would  be  situated 
5  or  (5  miles  out  of  the  town.  The  railway  was  to  be  commenced 
at  once,  and  would  take  about  two  years  to  construct,  and  although 
there  could  be  no  doubt  that  it  would  bring  considerable  business 
to  Kalgoorlie,  the  main  factor  in  their  prosperity,  or  the  reverse, 
was  whether  new  mines  were  opened  up.  As  to  whether  there  was 
any  prospect  of  the  Australian  Government  buying  the  company, 
there  had  been  one  or  two  overtures  and  conversations,  but  nothing 
definite  had  been  submitted.  He  found  that  Governments  were 
very  like  private  individuals — they  liked  to  buy  something  which 
they  thought  was  prosperous,  at  a  low  price.  He  did  not  think 
there  was  any  doubt  but  that  the  Government  would  eventually 
want  to  acquire  the  tramways,  because  their  policy  was  to  buy  all 
businesses  of  public  utility. 

Mb.  Oliver  Wetheeed  seconded  the  motion. 

Replying  to  a  shareholder,  the  Chaibmax  said  that,  of  course. 


the  directors  were  greatly  disappointed  with  the  results,  but  they 
always  recognised  that  Kalgoorlie  was  dependent  upon  the  mining 
industry.  They  still  thought  that  their  best  policy  was  to  reduce 
the  debentures  as  quickly  as  possible,  so  that  they  might  be  paid 
off  before  the  end  of  the  concession,  and  the  whole  of  the  profits  be 
available  for  the  shareholders.  They  were  bound  every  year  to 
redeem  a  certain  amount  of  the  debenture  stock,  and  last  year 
.<:.").719  was  redeemed  at  a  cost  of  £5,300. 
The  report  was  adopted. 


General  Electric  Co.,  Ltd. 

The  ordinary  general   meeting   of    this   company    was    held   on 
Jlonday  at  the  Cannon  Street  Hotel.  EC,  Mr.  H.  Hirst  presiding. 

In  proposing  the  adoption  of  the  report  (see  Electrical  Review, 
■Vol.  70,  page  10."<3).   the  Ch.\irman  said  they  had  every  reason  to 
be  satisfied  with  the  year's  working.     The  trading  profits  had  risen 
from  .fil07,.S58to   £112,324.      The  income  from   investments   had 
increased  in  proportion  to  the  additional  capital  sunk  in  such  invest- 
ments, namely,  from  £11,279  to   £21,22i  ;  in  other  words  the  net 
profits,  which  in  1911  were  £119,000,  were  this  year  £133,000.   They 
were  declaring  this  year  on  the  ordinary  shares  a  dividend  of  7i  per 
cent.     The  extra  21  per  cent,  absorbed,  however,  only  £10.000,  and 
he  thought  no  apology  for  this  modest  step  up  was  needed.      They 
were  beginning  to  realise  the  benefits  of  almost  luxurious  deprecia- 
tions in  past  years.     Since  the  inception  of  the  company,  they  had 
spent  practically  £.".00,000  on  property  account,  which  now  stood 
at  £28>,93:{.     It  was  recently  valued,  at  the  suggestion  of,  and  on 
behalf  of,    the  debenture-holders,  and  found  to   be  worth   about 
£100,000  more  than  that  figure.     It  was  their  intention,  in  future, 
to  divide  their  property  account  up  into  three  headings,  namely  : — 
(u)    Land    and    buUdings  :    (/O   plant  and   machinery  ;   (c)    tools, 
patterns,  fixtures,  installations,   leaseholds,  &.c.      This  would  help 
them  to  carry  their  depreciation  more  scientifically,  and  the  share- 
holders   would  have    a   better  picture   of  their    assets.      Sundry 
debtors    were  £411.000;  stock-in-trade,    £404,OiiO.      The   equality 
between   those  amounts  was,    to  him,    after   years   of   experience, 
always  a  sign  of  a  certain  efficiency.      Both  stock  and  debtors  bore 
in  a  general  business  like  theirs  more  or  less  the  same  ratio  to  the 
amount   of   turnover,   and   he   wished    to  give  them  an  assurance 
that     those     figures  this    year,    compared   with    the    total    busi- 
ness   done    were,    in    proportion,     as    satisfactory    as    they    had 
ever  enjoyed.    Last  year  there  was  a  considerable  difference  in  these 
figures,  due  simply  to  the  fact  that  amongst  their  debtors,  which 
were    £60.000   higher,   there   appeared  a  number  of  their  foreign 
subsidiary   companies.       It  is  with  these  outstandings  that  those 
companies  had  been  capitalised.     The  increase   in  their  investment 
account  was  largely  due  to  the  transfer  from  the  debtors'  item  ;    in 
other  words,  instead  of  sending  cash  to  Australia.  ('biQa,  India,  the 
Argentine,  kc,  they  had  sent  goods  and  taken  shares  in  payment, 
shares  which  gave  them  absolute  control  in  those  subsidiary  com- 
panies.    The  investment  account   represented  actual  value  invested. 
The  ordinary  or  deferred  shares  which  they  might  possess  in  these 
companies   appeared  in   the   investment   account    at  the   nominal 
value  of  £1.     Since  last  year  they  had  completed  both  the  Indian 
company    and  the   Argentine   company  :    the    former  was  in  full 
swing.    They  had  added  to  the  Calcutta  branch  a  branch  in  Madras, 
and    one   in    Bombay   was. under   consideration.       They   had   the 
advantage  there  of  the  [jartnership  of  their  former  agents,  Messrs. 
Ootavius  Steel  i:  Co.     The  Argentine  company  was  completed,  and 
one  of  their  principal  managers  was  over  there  at  present  to  take 
over  the  business  for  the  new  company   from  their  former  agents, 
Messrs.  Colson,  Brookhouse  ,^  Byne,  who  continued  with  them  in  a 
similar   partnership.      Australia  had,  since  the  last  meeting,  with 
its  main  office  in  Sydney,  opened  depots  in  Melbourne,  Wellington 
and  Brisbane.      In  China  they  were  now  settled  in  Shanghai  and 
Hong  Kong  ;    Tientsien  was  under  consideration  :    whilst  in  their 
South  African  company  it  was  proposed  to   add  to   the  depots  in 
Johannesburg,    Cape   Town   and    Durban,    a   depot  in    Kimberley. 
JIatters  electrical  moved  and  changed  very  quickly.      The  average 
dealer  was  afraid  of  putting  down  stock,   and  only  this   policy  of 
having  manufactures  ready  for  use  on  the  shelf  in  any  part  of  the 
world  where  and  when  they  might  be  wanted  secured  a  continuity 
of  business,  and  the  right  kind  of  business  such  as  enabled  one  to 
keep  works  going  at  a  high  efficiency.      It  was,  of  course,  not  to 
be  expected  that  all  these  new  enterprises  were  profit-bearing  during 
the    first    few    years,    more    especially     as     they    pursued    with 
those  branches  the  same  policy  as  at  home,  namely,  writing  down 
such   expenses    as  establishment    charges,   fixtures,    fittings,   &c., 
before  using  the  profits  for  distribution.     As  regarded  the  business 
itself,  their  engineering  works  were  very  busy,  and  kept  commer- 
cially and  technically  right  in  the  front  ranks.     The  works  were 
filled  with  orders,  amongst  which  could  be  specially  mentioned  a 
very  large  number  of  turbo-generators  for  the  leading  Corporations, 
mines,  and  industrial  establishments  at  home  and  abroad.    Machines 
ranging  up  to  .3,000  KW.  were  turned  out.     The  contracts  in  hand 
included  the  complete  electrical  equipment  of  a  foreign  dockyard, 
a   large   number  of  complete  equipments   for  mines  and  for  the 
electrification  of  several  distilleries,  breweries  and  cotton  mills,  all 
sections  in  which  the  firm  had  specialised.     In  order  to  cope  with 
the    generally     increased     heavy     engineering     work    additional 
machinery  had  been  put  down,  and  the  facilities  for  manufacturing 
at  the  works  had  been  extended.     The  present  demand  for  fans, 
ventilators,  and  small   motors   for   domestic  use  and  in  industrial 
establishments,  encouraged  the  company  to  put  down  further  works 
specially   equipped   for  the  manufacture  of  these  articles  :  these 
shops  were  in  full  working  order  and  working  at  top  output.     The 
company's  business  in  switchgear  and  low  and  high-tension  switch- 
boards  had   greatly  expanded  and  necessitated  additional   manu- 
facturing  facilities.    The  same  could  be  said  of  their  arc  lamp 
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works,  which  had  profited  by  the  trcnerally  increased  demand  for 
flame  lamps  and  especially  mnsrazine  lamps.  Larj;e  extensions  in 
their  foundry  had  been  made  bo  as  to  enable  them  to  cope  with  the 
increased  requirements  of  the  various  works  without  havinjr  to 
fall  l)ack  on  outside  supplies.  The  carbon  works,  though  not 
profit  -  bearintr  as  yet,  were  beginninj;  to  hold  their  own. 
It  hail  been  their  policy  there,  as  in  the  case  of  the 
engineerinp  works,  to  make  themselves  as  independent  of 
the  supply  of  raw  material  as  possible.  They  had  added  soot  works 
during  the  jiast  year,  which  were  now  in  working  order.  It  was  little 
realised  how  important  the  efficiency  of  these  works  would  be  in  the 
case  of  national  emertrency.  The  Osram  business  still  continued  to 
develop,  and  he  was  pleased  to  say  the  |)atent  action  that  was  started 
to  establish  the  Osram  riprhts  in  this  country  had  been  a  complete 
victory  for  them  so  far.  On  the  jiatent  which  they  considered  the 
main  patent,  both  a  certificate  of  validity  was  pfranted  and  infrint,'e- 
ment  proved.  In  all  other  electric  supplies  for  which  the  firm  was 
well  known,  their  output  was  steadily  increasing.  Though  their 
conservative  iwlicy  had  enabled  them  to  cope  financially  with  their 
expansion  since  I'.luO  without  issuinjf  further  capital,  they  thought 
it  would  not  be  safe  to  rely  on  the  success  of  the  many  new  under- 
takinffs  they  had  in  hand  without  strenfrtheninpr  their  finances. 
They  mijjht  be  too  seriously  affected  in  the  case  of  an  industrial 
crisis  ordipaster.  They  had,  therefore,  decided  to  i.ssue  the  remain- 
ing- £l.")tl,iMiO  of  preference  shares  authorised  in  I'.IOO,  and  the 
prospectus  would  lie  put  before  the  public  within  the  next  few  days 
inviting  them  to  subscribe  to  these  shares.  They  had  been  advised 
by  friends  of  the  firm,  eminent  in  finance,  that  an  issue  at  5  percent , 
so  successful  in  1 '.Mid  would  not  be  acceptable  in  1912.  They  had, 
therefore,  decided  to  offer  C  per  cent,  for  the  new  issue.  As  they 
did  not  think  it  desirable,  for  the  sake  of  so  small  an  amount,  to 
have  two  kinds  of  preference  shares,  and  as  those  shares  were 
larjiely  held  by  orijfinal  subscribers  and  friends  of  the  firm,  they 
had  resolved,  at  a  recent  extraordinary  ^reneral  meeting,  that 
the  existing  preference  issue  should  also  bear  i\  per  cent,  interest. 
After  alludinir  to  the  lal)our  unrest  and  its  indirect  effect  upon 
their  interests,  the  chairman  referred  to  the  Insurance  Act.  At  the 
last  annual  meeting  he  welcomed  its  introduction,  provided  it  went 
throufrh  the  House  in  a  statesmanlike  manner.  To  his  mind  it  did 
not  do  so.  Takinjj  only  one  of  many  points  which  affected  the 
company,  he  said  that  however  little  success  might  so  far  have 
attended  co-iiartnership  trials  between  employers  and  workpeople, 
in  the  direction  of  sick,  benevolent  funds  and  insurances  generally 
they  had  undoubtedly  been  successful.  The  Bill  struck  a  fatal 
blow  at  many  deserving  private  institutions,  a  misfortune  which 
could  be  obviated  by  the  introduction  of  a  surrender  value.  They 
would  not  mind  forming  themselves  into  a  society  under  the  law  : 
they  would  not  mind  largely  contributing  to  this  society,  so  that 
their  own  workpeople  in  their  society  should  have  greater  benefits 
than  anywhere  else.  As,'  however,  they  only  wished  to  benefit  men 
actually  in  their  employ,  and  not  people  who  had  left  them,  or 
people  who  would  join  them  in  order  to  be  members  of  their 
society,  the  day  would  arrive  very  soon  when  they  would  have  to 
contribute  to  a  society  benefiting  more  people  outside  the  firm  than 
inside  it.  This,  of  course,  was  not  desirable,  and  could  not  be  ex- 
pected of  them.  If,  on  the  other  hand,  the  Bill  provided  a 
"surrender  value"  that  on  a  worker  leaving  the  company  they 
could  pay  to  the  Post  Office  or  some  other  society  the  surrender 
value  of  his  insurance,  and  so  feel  sure  that  what  the  company 
paid  to  the  society  was  for  the  benefit  of  its  own  employes,  then  a 
greater  step  forward  would  have  been  made  towards  the  undoubted 
utility  and  benefit  that  the  Bill  meant  to  provide.  The  Insurance 
Act  would  cost  them  between  i;5,000  and  £(>,000  per  annum. 

Mr.  L.  G.  Bvng  seconded  the  motion,  which  was  carried  unani- 
mously, after  complimentary  references  had  been  made  to  the 
chairman  and  directors  and  staff  for  their  efficient  conduct  of  the 
business,  and  to  the  strong  financial  position  of  the  concern. 


Chilian  Electric  Tramway  and  Light  Co.,  Ltd. 

Mb.  Ludwk;  Biucitmeyeu  (chairman)  presided  on  July  ."jth,  at  the 
offices,  1,  London  Wall,  E.G.,  over  the  fourteenth  ordinary  general 
meeting  of  the  above  company. 

The  CiiAiK.MAN,  in  moving  the  adoption  of  the  report,  said  that 
when  he  addressed  them  last  year  he  said  they  had  made  a  record 
in  the  history  of  the  company.  This  year  they  had  made  another 
record,  and  the  returns  which  they  had  had  so  far  during  the 
current  year  indicated  that  they  would  make  still  another 
record.  Altogether  it  seemed  to  him  they  were  now  on  the  path 
for  record  breaking,  both  as  regards  receipts  and  profits.  Last 
year  the  net  balance  to  profit  and  loss,  after  deducting  the  interest 
on  the  debentures,  was  £10t;,.",(;4,  and  this  year  it  was  £1.'!.'),972, 
which  enabled  them  to  pay  not  only  the  usual  dividend  on  the 
preference  shares,  but  also  to  pay  a  further  dividend  in  respect  of 
the  arrears  on  the  preference  shares  of  £:W.I75,  which  left  a 
balance  of  arrears  on  the  preference  shares  to  December  Hist  last 
of  £2i;:i.(j00.  The  number  of  passengers  carried  on  the  tramways 
had  risen  from  83,(i00,(i00  to  93,000.0(10,  and  the  profit  had 
risen  from  7,300,000  piestas  to  .S,20t),0()0  piestas.  In  the  lighting 
department  they  had  also  the  same  gratifying  result,  for  the 
receipt*  had  increased  from  Si, 000,000  to  •?.5,000,00(J.  These  were 
gratifying  results,  especially  when  they  considered  that  for  the 
first  ten  years  of  their  existence  they  had  had  to  struggle  against 
many  adversities,  and  it  was  only  the  force  of  the  capital  behind 
the  undertaking  which  had  brought  it  to  the  successful  condition 
in  which  it  was  to-day. 

Sin  (Jkuali)  Fitzcerald  seconded  the  motion,  which  was 
adopted  without  discussion. 

It  was  agreed  that  the  dirtctors'  remuneration  for  the  year 
should  be  £1,200,  the  distribution  of  the  same  to  be  left  to  the 
discretion  of  the  board. 


Stofli  F.Ychan!>;(>  \ofices.— Applications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  : — 

Sun  Power  Co.  (Ensteni  Hemisphere),  Ltd.-  Futlher  issue  of  3,000  shares  of 
£1  eaob,  full;  paid  (N08.  1U.'j,508  to  168,607). 

And  to  allow  the  following  eecurities  to  be  quoted  in  the  Official 
List  : — 

Metropolitan  Railway  Co.— Furtlior  issue  o(  £129,700  consolidated  stock,  and 
i'25,000  3i  per  cent,  convertible  preference  stock. 

The  Committee  has  appointed  a  spec  ial  settling  day  as  under  : — 

Friday,  July  12lh.— Victoria  Falls  and  T.ansvaal  Power  Co.,  Ltd.— Scrip, 

fully  and  partly  paid,  for  £1,000,009  6*  pir  cent,  second  mortgage  debentures, 

series  "A." 

And  ordered  the  undermentioned  tccurities  to  be  quoted  in  the 
Official  List  :  — 

Companhia  Ferro  Carril  do  Jardim  Bolanico  (Jardim  Botanico  Tramway 
Co).— Further  is>ue  o(  £100,000  5  per  cent.  4uvear  first  mortgage  bonds  of  £100 
each  (Nos.  A  8.001  to  12,0001. 

Metropolitan  District  Railway. — Further  issue  of  £150,000  4  per  cent,  prior 
lien  debenture  stock. 

Victoria  Falls  and  Transvaal  Power  Co.,  Ltd.— Scrip,  partly  paid,  for 
£1,000,000  s:  per  cent,  secnnd  mortgaRe  debentures.  Series  "  A." 

Westminster  Electric  Supply  Corporation,  Ltd.— Further  issue  of  P,U8 
4Jper  cent,  cumulative  preference  shares  of  £5  each,  fully  paid  (Nos.  211,953 
to  230,100). 

^'eritys.  Ltd. — The  directors  have  (says  the  Fiimncier) 
declared  a  dividend  at  the  rate  of  5  per  cent,  per  annum  (.5s.  per 
share)  on  the  ordinary  shares  for  the  half-year  to  .January  31st, 
making  .")  per  cent,  for  the  year.  £195  being  carried  forward. 

Mexico  Tramways  Co. — The  directors  have  declared  a 
dividend  of  IJ  per  cent,  for  the  quarter  ended  June  30th. 


Anglo-American  Telegraph  Co.,  Ltd.— The  directors 

report  that  the  lease  to  the  Western  Union  Telegraph  Co.  has  been 
completed,  and  operates  as  from  April  Ist,  1911.  Pending  the 
completion  of  the  lease,  the  company  under  the  terms  of  agreement 
which  was  sulimitted  to  and  approved  by  the  stockholders  carried 
on  business  for  and  on  account  of  the  Western  Union  Co.  In  order 
to  cover  this  period  the  revenue  account  has  been  brought  down  to 
March  31st  last.  The  total  receipts  for  the  12  months  ending  on 
March  31st  last  amount  to  £303,025.  Two  quarterly  interim  divi- 
dends of  l."is.  per  cent,  on  the  ordinary  stock  and  £1  lUs.  per  cent, 
on  the  preferred  stock  were  paid  on  August  1st  and  November  Ist, 
1911,  absorbing  £105,000,  and  the  directors  on  February  lOtb  last 
paid  the  final  dividend  for  the  year  ending  December  31st,  1911, 
amounting  to  £1  10s.  per  cent,  on  the  ordinary  stock,  £1  lOs.  per 
cent,  on  the  preferred  stock,  and  £1  lOs.  per  cent,  on  the  deferred 
stock,'  which  absorbed  £106,000,  leaving  a  balance  of  £05,625  to  be 
carried  forward.  The  total  distribution  for  the  year  ended  Decem- 
ber 31st,  1911,  was  £3  los.  per  cent,  on  the  ordinary  stock,  £6  per 
cent,  on  the  preferred  stock,  and  £1  10s.  per  cent,  on  the  deferred 
stock.  The  final  payment  for  the  year  1911  was  made  without 
waiting  for  the  stockholders  to  approve  the  accounts,  which  took 
longer  than  usual  to  prepare,  as  it  was  desirable  that  they  should 
be  final.  The  directors  felt  that  in  making  this  payment  they 
would  be  acting  in  accordance  with  the  wishes  of  the  stockholders. 

Lanarkshire  Tramways  Co.— Aii  extraordinary  general 
meeting  is  to  be  held  at  S3,  Cannon  Street,  E.C.,  on  July  16th,  when 
the  Lanark  County  Tramways  Bill  now  pending  in  Parliament, 
promoted  by  the  Lanarkshire  County  Council,  will  be  submitted  for 
consideration  and  approval. 


STOCKS    AND    SHARES. 


Tnesda  Evening, 
That  business  in  the  Stock  Exchange  is  not  as  good  as  it  ought  to 
be  is  a  dictum  that  found  apt  refiection  in  the  several  hundreds  of 
members  who  attended  the  meeting  held  in  the  House  itself  last 
Monday,  to  protest  against  the  fixed  scale  of  commission,  brought 
into  being  by  the  Stock  Exchange  Committee  on  June  1st.  In 
slack  days  it  is  always  easy  to  draw  a  crowd  of  members  in  protest 
against  anything  which  is  alleged  to  influence  business  for  the 
worse.  In  the  present  case,  however,  there  is  ample  scope  for 
reform  and  modification  in  the  official  scale  as  already  passed,  but 
nothing  tangible  is  likely  to  come  of  the  movement  until  the  end 
of  September  at  the  earliest. 

Turning  to  Electrical  markets,  there  is  still  a  huge  business 
doing  in  Latin-Canadian  issues  of  all  kinds.  Mexican  things  are 
most  in  favour  at  the  moment,  though  Canadians  and  Brazilians 
continue  to  attract  a  great  deal  of  attention.  An  issue  of  .-t- 250.000 
Ceara  Tramway.  Light  and  Power  .")  per  cent.  Debenture  stock  has 
been  offered  this  week  for  subscription.  The  stock  seems  some- 
what speculative. 

Home  Railway  stocks,  after  waxing  a  little,  quickly  waned  when 
it  was  announced  that  the  men  had  decided  to  prolong  the  strike  in 
some  of  the  transport  trades.  Weary  bulls  who  had  been  hanging 
on  to  such  speculative  stocks  as  Metropolitans  and  Districts,  flung 
their  holding  on  to  a  poor  market,  and  the  result  is  that  in  the  case 
of  the  former  the  drop  of  3J  points  of  last  week  has  been 
succeeded  by  a  further  fall  of  2i  now.  Districts  are  only  a  point 
lower,  and  the  6  per  cent,  debenture  stock  has  gone  back  a  similar 
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amount.  Pronounced  weakness  in  Central  Londons  came  as  the 
natural  sequel  to  liquidation  by  tired  holders,  and  the  trio  of 
ordinary  stocks  shows  falls  of  from  one  to  three  points.  City  and 
South  London  stock  has  gone  back  IV,  on  the  declaration  of  a 
dividend  at  the  rate  of  1  t  per  cent.,  as  affainst  1 1  per  cent,  a  year 
agro.  There  has  been  a  further  decline  in  London  General  Omnibus, 
the  non-assenting-  stock  being  marked  back  to  I'SO  c.r  the  £10 
dividend  just  paid  :  and,  in  sympathy,  London  United  Tramways 
Preference  shed  -,  to  5J.  British  Electric  Traction  7  per  cent. 
Preference  jrave  way  to  the  tune  of  three  points,  but  the  .">  per  cent. 
First  Debenture  is  the  turn  harder.  In  the  Provincial  group,  the 
only  change  is  a  slight  improvement  in  Bath  Trumways  ['reference, 
where  the  price  recovered  the  dividend  deduction  of  last  account. 

The  Foreign  Tramway  department  is  practicially  giien  up  to  the 
dealings  in  Latin-Canadians.  Rio  Trams  picked  up  part  of  their 
fall,  and  Sao  Paulo  recovered  '.»  points  after  its  drop  of  12  last 
week.  Mexico  Tramways  are  a  little  easier,  but  the  company's 
U  per  cent,  first  bonds  rose  1'.  Havana  Electric  HaUway  bonds  are 
1  uji.  in  sjiite  of  the  weakness  of  Cuban  things  as  a  whole,  due  to 
tlie  report  that  bubonic  plague  has  broken  out  on  the  island. 
British  Columbia  issues  are  a  tritie  better.  The  Hatness  of 
Kalgoorlie  Electric  Tramways  has  mad«  further  progress,  the  '  A  " 
Debenture  ilropping  to  x~:\.  and  the  r,  per  cent.  "B  "  Debpnture 
slumping  a  further  In  points  after  its  previous  fall  of  •'^1  upon  the 
scaling  down  of  the  interest  on  the  latter.  Lisbon  Preferfnce 
came  into  demand,  and  so  did  the  company's  ."i  per  cent.  Debenture 
stock,  with  consequent  rises  of  ^f.  and  1  '  reppectively. 

Considerable  dissatisfaction  exists  in  certain  quarters  with  regard 
to  the  position  of  the  La  Plata  Tramways  Company.  The  directors 
issued  a  statement  some  time  ago.  saying  that  defalcations  had 
occurred  amounting  to  about  Jl'.mo.  and  it  was  decided  to  postpone 
payment  of  the  Preference  dividend  until  the  full  amount  of  the 
trouble  should  have  been  ascertained.  Nothing  further  has 
transpired,  and  a  few  of  the  people  most  interested  in  the  company, 
apart  from  the  directors,  are  consulting  as  to  the  advisability  of 
taking  drastic  steps  to  secure  the  fullest  information  available. 
They  argue  that  the  La  Plata  Tramways  is  ([uite  a  good  little 
company,  and  could  be  made  to  pay  handsomely  :  so,  imless  the 
board  care  to  meet  the  demand  for  news,  the  dissatisfaction  may 
assume  an  energetic  shape. 

In  the  Foreign  Light  and  Power  group,  Mexicans  are  the 
principal  feature,  with  a  rise  of  2  in  the  Common  shares  and  of  1 
in  the  .5  per  cent.  First  Mortgage  ba»ids.  The  company's  Second 
Jlortgage  bonds,  at  89,  are  also  a  shade  better,  and  may  be  worth 
notice  for  the  yield  which  they  now  give.  Coupons  are  payable  on 
June  1st  and  December  1st,  and  the  return  at  the  present  price  is 
.5  \  per  cent,  on  the  money.  Canadian  Generals  have  risen  4  \ . 
without  much  stock  changing  hands.  Calcuttas  are  1  higher  : 
Madras  ,'  down.  The  rest  of  this  market  is  steady,  its  principal 
characteristic  being  the  insistent  inquiry  for  sound  h  percent,  bonds. 

Home  Electric  Supply  shares  show  comparatively  few  changes. 
Bromptons  are  i  better,  and  London  Electric  Preference  put  on  ',, 
dealers  finding  themselves  caught  out  of  the  latter  and  with  buyers 
still  pressing  for  the  shares.  Midland  Electric  4i  per  cent.  First 
Debentuie  rose  15  in  response  to  a  little  inquiry.  There  is  a  better 
tone  in  the  City  of  London  market,  the  Ordinary  shares  changing 
hands  freely  over  1.^.  although  the  Preference  went  back  10s.  to 
l.">5.  Orders  to  buy  provincial  shares  stiU  come  in  pretty  freely. 
There  are  no  Bournemouth  and  Poole  to  be  had  to  satisfy  the 
various  buyers.  Hove  shares  added  .".s.  to  their  10s.  rise  of  last 
week,  and  other  similar  shares  are  strong. 

In  the  Telegraph  market  interest  is  about  evenly  divided  between 
Jlarconis  and  National  Telephones.  In  both  there  have  been  losses 
this  week,  due  mostly  to  speculation  in  each  case.  The  drop  in 
National  Telephone  I>eferred  amounts  to  4  points,  though  this,  of 
course,  is  less  than  half  its  rise  of  the  week  before.  The  Third 
Preference  lost  I.  but  the  Preferred  stock  is  '  higher.  Investors 
are  buying  Anglo-American  Telegraph  G  per  cent.  Preferred,  and 
the  improvement  of  ',  is  perhaps  an  indication  of  the  way  in  which 
this  stock  is  likely  to  advance  to  a  .">  per  cent,  basis.  The  Eastern 
group  is  almost  motionless.  Eastern  H.'  percent.  Preference  gained 
2.  but  lieyond  this  there  is  no  change  worth  mentioning. 

ilarconis  s'ave  way  after  the  meeting  this  week,  despite  the  satis- 
factory nature  of  the  chairman's  statement.  Some  of  the  holders 
argued  that  there  was  not  much  left  to  "go  for"  at  present,  and 
accordingly  sold  their  shares.  The  decisions  of  the  International 
Conference  on  Wireless  Telegraphy  have  done  nothing  to  help  the 
Marconi  market.  Americans  are  flatter  at  1 :'  and  Canadians  at 
24s.  6d 

Electric  Constructions  are  unchanged  on  an  excellent  report,  and 
an  increase  in  the  dividend  from  25  per  cent,  to  3i  per  cent.  The 
ordinary  shares  of  £2  fully  paid  look  cheap  at  20s.,  less  Is.  6d.  for 
the  dividend  now  due.  British  Aluminium  Debenture  issues  have 
hardened,  and,  at  the  request  of  readers,  the  prices  have  been 
reinstated  in  our  lists  overleaf.  India-robber  shares  are  wanted  : 
in  fact,  several  would-be  buyers  could  not  get  the  offer  at  all.  and 
the  price  is  1.5s.  higher.  Edison  &  Swan  Debenture  fell  2.  Rubber 
shares  are  weak  and  depressed,  commanding  little  public  interest. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


The  Synthetic  Rubber  Prospectus. — According  to  the 

Financial    Times   only   about   £70,000  was  subscribed  out  of   the 
offered  £4oii,000  preference  capital  in  the  Synthetic  Products  Co. 

Consolidated   Electrical    Co.,  Ltd.— A  dividend  of 

3i  per  cent,  on  the  ordinary  shares  for  the  year  to  March  31at  is 
announced. 


Fort- 

Receipts lor 

No. 

Rente 

LocBliiy. 

night 

the 

ot 

Total  to  date, 

miles 

ended. 

tortnigbl, 

wks. 

open, 

£ 

t.* 

£ 

£* 

Inc. 

Aberdeen     .. 

July    3 

3,168 

-     86 

5 

7,437 

—      435 

14'4 

Ayr 

„      6 

765 

4-    119       7 

2,497 

+        94 

8 

+  Bath 

June  26 

1,007 

-     72 

26 

21,832 

4-   1,356 

Birkenhead.. 

July    7 

2,526 

4-      19 

13 

16,0  a 

—      577 

i3-68 

Birmingham  Corp. 

June  29 

21,381 

4-6,288 

18 

136,986 

-H  40,244 

57-17 

Blackburn   .. 

July    3 

2,480 

-h     104 

143 

17,232 

^-     104 

14-62 

Blackpool  Corp.    . . 

,.      < 

4,001 

4-    989 

18,400 

4-  2,719 

11-87 

Blackpool-Fleetn'd 

„      6 

2,466 

+    313 

£ 

1,387 

—     189 

8 

Bournemouth 

..      3 

3,602 

—    183 

la? 

24,622 

4-      673 

21-96 

Bradford      . . 

June  ay 

11,176 

-    800 

13 

73,410 

-  1,607 

56 

1-2 

Brighton      .. 

July    7 

2,876 

4-    177 

14 

14,800 

—      466 

9-6 

Bristol 

,.      6 

16,108 

4-2,272 

179,068 

+  16,419 

30-6 

Brit.  Eleo.  Trao.  Co. 

Airdrie      .. 

June  28 

638. 

4-    191 

26 

7,474 

+  1,887 

3-66 

Barnsley  . . 

„    28 

889 

4-        3 

„ 

4,322 

—      3J3 

Barrow     . . 

,.    28 

825 

4-    141 

J, 

9,140 

+  2,269 

6'-87 

Devonport 

..    28 

1,100 

¥    113 

„ 

13,792 

+   1,908     8-85 

Gateshead 

..  as 

2,877 

4-      »-0 

,, 

26,282 

-       74  ill'26 

Gravesend 

„    28 

887 

—    106 

1^ 

5,227 

+        46 

6-6 

Greenock.. 

„    28 

1,783 

4-    134 

^ 

20,096 

+  2,357 

7-25 

Hartlepool 

„    28 

628 

—    126 

6,400 

+        63 

6-72 

Kidderminster  . . 

,.    28 

256 

-      13 

„ 

2,781 

+        34 

ILeamington 

..    28 

486 

4-      81 

4,310 

+      318 

Merthyr   .. 

„    28 

664 

-(-    126 

„ 

4,928 

—     311 

2-9 

Metropolitan     . . 

„    28 

18,888 

—    634 

2!6,385 

+  7,462 

22 

Middleton 

„    28 

731 

4-      69 

„ 

8,347 

—       49 

8-5 

Mid. Joint  Com'tee 

„    28 

6,444 

4-    131 

81,416 

+  3,107 

Oldham — Ashton 

■■    28 

1.250 

+    145 

,, 

15,555 

+   1.154 

9-18 

Peterborough     . . 

„    28 

311 

+      22 

3,201 

+      248 

6-31 

Potteries  . . 

„    28 

8,985 

+      71 

„ 

47,185 

—  2,352 

29 

Rothesay . . 

.,    28 

696 

4-      37 

,, 

3,153 

+        82 

2-76 

Southport 

„    28 

619    —      34 

„ 

7,209 

—        71 

8-17 

8.  Metropolitan.. 

,.    28 

1,831    —    156 

21,385 

+      802 

Swansea   . . 

,.    28 

2,308  i-    124 

„ 

28,454 

+          6 

ia-6 

Tynemouth 

„    28 

774    4-      68 

ij 

6,261 

—      178 

3-76 

Weston-s-Mare  . . 

..    28 

876 

—      35 

„ 

2,040 

—      275 

8 

I  Worcester 

..    28 

632 

—      70 

7,067 

-        76 

6-76 

Wrexham 

,.    28 

233 

4-      25 

2,774 

+      270 

Yorks.  Wool.  Dist. 

..    28 

2,273 

4-    91 1  ,; 

27,460 

+      t47 

i7 

MiBcellaneoos    . . 

..    28 

557 

4-      91 

" 

5,746 

+      165 

Burnley 

July  e 

2,927 

4-    287 

11-78 

Burtonon-Trent  .. 

..      1 

573 

-      46 

i4 

8,664 

-     846 

6-6 

Bury 

„      ' 

2,703 

4-      8J 

14 

18.767 

+      186 

22-6 

Cardiff 

June  29 

6,373 

4-1,159 

13 

30,b96 

—  2,362 

17-35 

Chatham  and  Dist. 

July    4 

1,811 

-t^      89 

27 

22,045 

+      133 

14-9a 

Cork 

..      4 

1,074 

—      49 

27 

12,730 

—     262 

9-89 

'  Croydon     . . 

June  21 

l,8i2 

-    335 

12 

22,433 

—      229 

11-6 

-75 

t  Darlington.. 

„    29 

263 

+      42 

13 

2,884 

+        44 

4-87 

Darwen 

July    6 

589 

+      68 

14 

3,952 

+        68 

4-36 

Dover 

June  29 

601 

-    101 

13 

3,076 

—     206 

4-7i 

Dublin 

July    6 

10,718 

-    620 

54-26 

East  Ham    . . 

..      6 

2,106 

-      87 

14 

I4.8M 

—    '291 

7-87 

Eieter 

..      5 

709 

-h      10  1  14 

4,687 

—     806 

6-5 

Glasgow 

„      6 

39,167 

^    615 

100,745 

—  1,594 

98 

•25 

Hastings 

,.      4 

2,111 

-      24 

-  1,058 

19-3 

Huddersfleld 

,.      6 

4,017 

+    303 

14 

27',903 

+      890 

29-6 

i 

Hull 

,1      6 

6,868 

-1-    396 

14 

39,937 

—      652 

13  5 

— 1 

Ilkeston 

..      4 

268 

—       9 

14 

1,330 

—     648 

+  Ipswich 

„      6 

i.83 

+      49 

14 

6,234 

+        70 

ld-6 

Kilmarnock.. 

,.      6 

32> 

4-        3 

7 

1,2^9 

—        20 

4-25 

Lancashire  United 

M      8 

2,918 

-(-      58 

27 

35,662 

-      264 

89 

Leeds 

„      6 

16,203 

-h    971 

14 

109,378 

+  4,181 

112-7 

t  Leicester  .. 

June  29 

2,7a6 

+    283 

20 

^^ 

Leith 

„    19 

1,461 

-1-     120 

'6? 

4",475 

+   'io6 

e-724 

,, 

LtTerpool    . . 

„    29 

24,549 

—1,292 

86^ 

304,834 

+  10,888 

116 

iL.ac 

„    26 

87,466 

-10,387 

646,442 

— 19,Oa6 

140-e 

i"-5 

London  United     .. 

July    6 

13,851 

—    990 

167,203 

-  6,202 

Lowestoft    .. 

.,      6 

382 

—      88 

40 

6,253 

—      898 

s'e 

,, 

Manchester 

„      6 

34,673 

-1-1.689 

14 

286,882 

+  9,791 

105 

Newcastle    .. 

..      6 

11,362 

+3,270 

61,975 

+      181 

31-3 

,^ 

+  Newport     . . 

June  29 

729 

+      28 

is 

8,881 

—      881 

7-25 

Oldham 

July    7 

4.213 

-1-    812 

16 

30,858 

+      666 

28 

Pontypridd  . . 

„      6 

712 

+      16 

14 

4,997 

—      989 

5-6 

Portsmouth.. 

June  29 

4,2B7 

-    745 

13 

27,781 

—  2,383 

16-75 

*  Preston 

„    iC 

781 

—      66 

13 

10,454 

+      161 

10 

Kotherham  .. 

July    3 

1,492 

-H    181 

13? 

9,346 

+      329 

13 

Balford 

„      8 

10  .£30 

-h    239 

14 

72,959 

+  2,280 

U 

BhefBeld 

„      9 

13.699 

+    787 

97,178 

+  2,071 

40 

Southampton 

,.      3 

2,704 

—    236 

13 

16,915 

+      363 

11 

Bonlhend-on-8e»  .. 

„      3 

1,728 

+    126 

14 

10,190 

+   1,276 

7 

Booth  Bhields 

..      6 

1,168 

■^    270 

14 

8,704 

—      131 

10-25 

Tyneslde      .. 

11 

,, 

Wallasey     .. 

June  22 

2,271 

— 'il5 

ii? 

13,254 

—    '627 

8-72 

Walthamstow 

July    6 

1,602 

4-      76 

14 

11,201 

+        76 

9 

West  Ham . . 

June  27 

5,308 

—    462 

12? 

81,361 

-     671 

16-45 

'i 

Wolverhampton   .. 

July    3 

2,032 

-      97 

14 

18,749 

+        38 

13-75 

Cen.  London  Rly.. . 

„      6 

9,484 

-1,602 

1 

4,440 

—      658 

6-B3 

Citv  4  B.  Lon.  Rly. 
Dublin-Lucan  Rly. 

„      7 

6  145 

—   772 

1 

2,953 

—      238 

7-26 

,, 

M      5 

334 

-H      33 

1 

91 

-        67 

7 

,, 

G.N.  and  City  Rly. 

H        6 

3,071 

4-      57 

1 

1,479 

+        61 

8-6 

,, 

L'pool  Overh'dRly. 

„      7 

3,306 

4-    196 

1 

1,687 

+        60 

6-6 

,, 

Llandudno-Col.  Bay 

„      4 

853 

-1-      82 

31J 

6,624 

+      388 

6-6 

a. 

Lond.  Eleo. Ry.  Co. 

>,      6 

27,186 

-1,130 

1" 

13,440 

+      160 

31-36 

,, 

Mersey  Railway    .. 

.      6 

4,011 

-h    136 

1 

1,927 

+        66 

4-6 

,, 

Metropolitan  Rly... 

June  30 

86,189 

—    323 

1 

17,913 

+        23 

25-76 

,, 

Met.  DiBtriol  Rly,.. 

July    6 

26,352 

■V    518 

1 

12,919 

+      587 

36 

,. 

Anglo-Argentine   .. 

t.      1 

95,871 

4-2,706 

1,831,142 

+  49,335 

jAuckland   .. 

May  81 

18,179 

4-1,090 

208,987 

+  16,660 

23-31 

Bombay  (B.B.T.)  .. 

June    7 

6,833 

-1-    231 

23 

69,560 

+  4,185 

SBrisbane    . . 

.. 

Brit.  Columbia  Rly. 

,, 

Calcutta 

July'  6 

7,'7'30 

-H   "44 

,, 

Cape  Electric  T.Ld, 

,, 

{KalgoorUe.W.A... 

May 

8,270 

'5 

16',306 

30'-6 

.. 

SLisbon 

Madras 

May'si 

1,'738 

4-   'SS7 

16,668 

+   l'.931 

13-6 

-M 

SMontevideo 

June 

26,391 

4-4,639 

S 

238,422 

+  34,176 

,, 

Perth  (W.A.) 

July    6 

8,697 

4-    639 

60,468 

+  7,071 

39 

<  Compared  with  the  corresponding  period  of  1911. 
t  faiolodes  horse,  steam  and  other  receipts, 


\  One  week  only, 
J  One  month, 
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SHARE     LIST     OT     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTEICITT    SUPPLY    AND   POWER   COMPANIES. 


Bonrnemonth  &  Poole,  Ord.    . . 

Do.    4J%Pref 

Do.    Second  6  %  Fret. 

Do.    H  %  Deb.  Btoek  . . 
Brompton  i  KenBinKton,  Ord... 

Do.    7%  Cum.  Pre! 

Central   Elcotrlo   Supply,  4  %  I 

Guar.  Deb.) 

Charing  Croaa,  West  End  «  City 

Do.    4)  %  Cum.  Pre! 

Do.     "  City     Undertaking  " ) 
ii  %  Cum.  Pref.  f 

Do.         Do.  4  %Dob 

Chelsea,  Ord 

Do.    ii  %  Deb 

City  of  London,  Ord 

Do.    6  %  Oum.  Pret 

Do.    6  %  Deb 

Do.  «i  %  Second  Deb. 
Coonty  of  London,  Ord 

Do.    6  %  Pref 

Do.    4i  %  Deb 

Do,    4{  %  Second  Deb. 
Edmundeon'B,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Com.  Pref 

Do.    4i%  First  Deb 

Hove 


Oloslog 
Quota  tions 
July  9th. 


93—  lOJ 
11  —  10 
lOi—  11 
iW  —100 
Si-  8Z 
7»-   el 

97  —100 
44—  6 
41-    4a 

8j-  4i 
94  —  96 

4|1-  4i 
97  -100 
17*-  19 
ll5-  16J 
117  — lai 
■M  —102 

loi-  US 

Hi—  12 

loi;  —108 

100  —103 
.'«-      fi 
8—     Si 
86  —  99 

94-97 

7»-     8 


Rise  Present 
+  or     Yield 
F*U 


+  i 


5  14  8 
4  16  8 
4  13  9 

6  12  6 


Kensington  St  Knightsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Elco.  Power,  4i  %  Deb.  .. 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort,  Deb.    . . 
Metropolitan         

Do.    4i%Cnm.  Pref 

Do.    4t  %  Fimt  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland  Electric  Corporation  I 

4i  %  First  Mort.  Deb.  / 

Newcastleon-Tyne  6  %  Pref.,  I 

Non-Cum.  | 

North  Metrojpolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.)  I 

Notting   Hill,   6  %  Non-Cum.  I 

Pref. ; 

Oxford  

8t.  James'  and  Pall  Mall,  Ord. 

Do.    7%Pret 

Do.    84  %  Deb 

Smithfield  Markets,  Ord, 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    4i  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6%  Oum.  Pret 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


Stock 

Share. 

(or 

, 

1910. 

1911. 

E 

9 

9 

Stock 

4 

4 

Stock 
8 

^ 

^ 

6 

K 

A 

Stock 

4 

4 

6 

E 

4 

E 

4 

4 

Stock 

4 

4 

Stock 

8 

8 

lOO 

44 

«4 

E 

E 

E 

lOO 

E 

E 

10 

6 

B 

n 

7} 

5 

in 

in 

S 

7 

7 

100 
6 

n"^ 

f 

4 

B 

B 

100 

B 

B 

1 

7 

7 

100 

44 

«4 

£3 

B 

6 

B 

2 

100 

♦4 

44 

S 

10 

E 

44 

44 

Closing 
Quotations 
July  9th. 


71-  7i 
92-95 
80  —  B4 

90  —  98 
84-  4 
4i-    48 

99  —102 
66-87 
9.54—  974 
44—  6 
100  —103 
10—  11 

6J-  71 
82  —  85 
18-  II 
2i-  88 
98  —101 
lA-     lA 

91  —  100 

2^8' 
864—884 
8i-8J 
6—69 


COLONIAL    AND    FOREIGN    ELECTRICITY    8CPPLY    AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  let  Mort.  Bds. 
CanadianGen.El.com. 

Do.    7  %  Pret 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Coohabamba,  ( 

6  %  Bonds  I 

Eleo.  Supply  Victoria,  6  %  1st  1 

Mort.  Deb.  ( 

Eleo.  Dey.  Ontario,  6   %   let) 

Mort.  Bonds  j 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kaministiquia  Power,  6%  G.  Bs. 

Madras,  Ord 

Melbourne,  B  %  let  Mort.  Deb. 
Mexican  El.  Lt.,  6%  let  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds, 


E 

R 

R 

E 

«4 

84 

6 

6 

6 

100 

6 

fi 

gioo 

7 

7t 

?100 

7 

7 

1 

8 

8t 

100 

E 

100 

6 

6 

100 

E 

E 

(600 

6 

6 

10/- 

Nil 

1 

« 

R 

«B00 

S 

E 

6 

100 

fi 

fi 

E 

6 

$100 

4 

4 

$100 

7 

7 

6 

6 

loflioi* 

li—  2g 
102  —106 
894—  914 
98  —101 
109  —112 

lOO  -loa 


6    9    3 

+  i 

5  9    8 
4  15    8 

6  8    1 

+  44 

5  15    8 

6  13    0 

3  4    0 
6    S    1 

6    8    4 

5  19    1 

6  3    8 
Nil 

8    6    0 

4  14    4 

-i 

4  15     3 

+  4 

6    9    8 

■i-a 

3  19    8 
6    5    0 

+14 

4  18    0 

Monterey  Rly.  Light  ft  Power, 

5  %  Ist  Mort.  Deb. , 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal, 

6  %  Ist  Mort.  Bonds  , 

River  Plate,  Ord 

Do.    6  %  NonCum.  Pref.      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  I 

iBt  Mort.  Deb.  ] 

Bbawinigan  Water,  Capital 

Do.    6%  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
Ist  Mort.  Deb.  ] 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  J 


.«> 

6 

tioo 

7 

$500 

6 

Stock 

in 

Do. 

« 

Do. 

6 

'    100 

44 

«100 

4 

$600 

B 

Stock 
Do. 

n 

100 

6 

1 

Nil 

100 

6 

894—914 
219  -224 

39  —  42 
240  —250 
109  —114 
101  —108 


1(18  —110 
104  —106 

ag  —101 


1064—1074 


+  4 
+  4 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portuguese    Tel.,  6  %  I 
Mort.  Deb.  I 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %  I 
Reg.  Deb.  f 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension  .. 

Do.    4%  Deb 

East  and  B.   Africa  Tel.  4  %l 

Mt.  Db.  Mauritius  Sub.  I 

Globe  Telegraph  and  Trust      . . 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Maroonl's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

M 

Stock 

fi 

5 

tioo 

8 

8t 

$1000 

4 

4 

stock 

Bif 

H 

Do. 

fi 

6 

Do. 

80/- 

80/- 

100 

6 

5 

6 

7 

Stock 

4 

4 

10 

fi 

Kt 

10 

1(1 

lU 

6 

4 

4t 

6 

Id 

10 

10 

44 

5 

100 

ii 

44 

Stock 

7 

Bt 

Do. 

^ 

84 

Do. 

4 

4 

10 

7 

6t 

Stock 

4 

4 

36 

4 

4 

10 

Ej! 

6t 

10 

fi 

fi 

10 

1H 

18 

26 

13 

Bt 

$100 

6 

5 

$100 

4 

4 

1 

A 

20 

1 

16 

17 

71-  n 

964—  984 
1474—1494  3 

94  —  96 

66—67 
1104-1114 

25J—  26| 

1024— lOlJ 
7J—  8 
82  —  84 
94—  104 

164—  174 

81-  8| 

7—74 

n-  11 

98  —100 
130  -188 

7Si—  8O4 
99'— 101 
12i—  131 

99  —101 
97  —100 

lOf-  lU 

12|—  ISJ 
274—  284 
56  —  58 
88  —  91 
70  —  73 


T=  r     - 


6    8    3 

+  4 

6    1    6 

-1-1 

6    7    0 

4    3    4 

4    9    7 

+  4 

6    8    7 

6  16    6 

4  16    2 

4  10    4 

4  15     3 

6  14     3 

6  14     3 

6    6    8 

6     9    0 

6    7    0 

4  10    0 

6    5    8 

-t-2 

4    7    0 

S  19    3 

6    6     8 

8  19    3 

4    0    0 

6    6    8 

4  10    7 

6    6    4 

6     3    5 

6  10    0 

5    9     7 

— 13 

3    5    4 

"^ 

8  17    3 

Monte  Video  Telephone,  Ord. . . 

Do.    6%Prel 

National  Telephone,  Pref. 

Do.     Def 

Do.    6  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6  %  Cam.  Pref 

Do.    4%  Red.  Deb 

Paoiflo  and  European  Tel.,  4  %  1 
Guar.  Debs,  j 

Reuter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  | 
Deb.  Red.  ( 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1  to   1,5001 

guar,  by  Braz.  Hub.  Tel.  J 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  2nd  Pref, 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  4J  %  Fdg.  Bonds 


Stock 

Do. 

8 

Cert. 

Stock 


6 

6 

E 

6 

fi 

R 

R 

6 

6 

6 

44 

44 

8 

R 

fi 

4 

4 

4 

4 

6 

6t 

6 

6 

44 

44 

R 

8 

6 

6 

24 

24 

4 

4 

11 

4 

R 

6 

fi 

6 

B 

E 

7 

fit 

4 

4 

44 

44 

1014—1044 

147  —149 

6A-  6-^ 
99i— 100 
lit-  1* 


lA 


7|-    7i 
5i—    B4 

lA-   lA 


2|-  25 
lOi—  io| 
9J-  lOi 
1004—102} 
13  —  135 
96—98 
100  —103 


+  i 
—4 

Tl 


'  UnlesB  otherwise  elated,  all  sharea  are  tally  paldi 


t  Interim  dividend. 
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SHARE    LIST    Or    ELECTRICAL    COMPANIES.-«i«i«n««<J.) 

ELECTBIC   RAILWAYS   AND  TRAMWAYS.— HOME. 


NAMB. 


Bath  TnunB,  Prei.  Ord 

Do.    6%Pief 

Do.    4}%  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.       Do.  6%Cum.Pr'(. 

Do.  7%  NonCum.  Pr'f. 

Do.  B%Perp.  Deb.      .. 

Do.  4J  %  2na  Deb. 

Oentral  London  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4%  Deb 

City  A  South  London,  Ord. 

Do,    6%  Pref.,  1891     .. 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1903    .. 

Do.    4  %  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr't.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Btook 

Dividends 

Bhare. 

lor 

1910. 

1911. 

I 

Nil 

Nil 

I 

R 

6 

100 

H 

4« 

100 

100 

100 

A 

100 

100 

fi 

6 

100 

*>! 

4* 

100 

R 

H 

100 

4 

4 

100 

•J 

li 

100 

4 

4 

100 

u 

IB 

100 

B 

B 

100 

5 

B 

100 

fi 

B 

100 

B 

B 

100 

4 

4 

10 

fi 

« 

10 

Nil 

B 

Nil 

fi 

100 
6 

«1 

n 

100 

4 

4 

100 

fi 

B 

100 

4 

4 

10 

Nil 

100 

4 

4 

Closing 
Qnotations 
July  9th. 


It      i 
78  —  83 
11  —  18 

6—8 
90  —  92 


87 


41 


94  —  98 
80  —  84 

74  -  76 
81—83 

75  —  77 
100  —102 

86J—  36* 
108  —110' 
104  —106 
104  -106 
103  —105 
99  —101 
lOJ—  113 

i|-  n 

4-  I 
71  —  76 
2i-    23 


95  —  97 

4i-     53 
74  —  77 


£  B.  d. 

NU 
6    8    1 


4  16  5 

2  12  0 

3  18  6 

4  9  0 
4  11  0 
4  IS  3 
4  14  4 

4  15  3 
8  19  3 

5  2  2 
NU 


MAMB, 


Metropolitan  Railway  Conaol. . . 

Do.    Borplas  Lands    . . 

Do,    8*%Deh 

Do.     85%  Pref 

Do.    3*%  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref 

Do.    8i%Gtd 

Metropolitan  Elec.  Trams,  Ord, 

Do.    Def.  ..        

Do.    6%  Pref 

Do.    ii  %  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4i  %  Deb 

Sonth  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Undergrotmd     Eleo.    Railways 

Do.    4J  %  Bonds 

Do.    6%  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do,    4i%Deb 


Rise   Present 
+  or     yield 
Pall 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.-COLOMAL   AND   FOREIGN. 


An^lo-Arg.  Trams,  1st  Pref,     .. 

Do.     2nd  Pref 

Do.    4  %  Deb 

Do.    4i%Deb 

Do.    B%Deb 

Auckland  Trams,  6  %  Deb.       . . 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.     41%  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invl.,  Ord.      . . 

Do.    6%  Pref 

Do.    41%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do,    Pref.  Ord 

Do.    B%Pref 

Do.    4*  %  1st  Mort.  Deb.      . . 

Do.    4i  %  Vancouver  Deb,   . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1901) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Ely.,  B  %  Bonds 
Kalgoorlie  Elec.  Trams  .. 

Do.    6%  A  Deb 

Do.    6%BDeb 


E 
6 

B 
E 

^ 

100 

4 

4 

100 

44 

41 

100 

B 

6 

100 

B 

fi 

10 

K 

fi 

100 

^ 

M 

100 

B 

fi 

6 

H 

H 

6 

B 

B 

100 

H 

41 

100 

8 

Kt 

100 

t> 

fi 

100 

B 

B 

40 

4 

100 

4 

41 

100 

4 

4g 

6 

fi 

7 

6 

5 

fi 

100 
1 

Nit 

n^ 

6 

S 

fi 

100 

B 

fi 

100 

B 

B 

»iaoo 
1 

5 

Nil 

6 

100 

B 

B 

100 

6 

6' 

5A-  5,1, 


96i—  ilW 

7"—    74 

45-     Bi 

99  —102 

1S6  -141 

118  -123 

108  —111 

994—1021 

103  —106 

1024—1041 

6i-    6g 

Mi-  6,', 

99  —102 

8-     i 

5A-5}g 

99  —102 

94  —  98 

101  —104 


5     12 

S    6    0 

4    3    4 

4    8    8 

4  16     2 

4  14    4 

B     3    3 

4  11  10 

6     16 

5     6    8 

4  15     8 

4    8    3 

+ 

1 

6  13    6 
4  17    7 

+ 

1 

4  10    1 
4    7  10 
4    5    9 

4  6    2 

5  5    8 
4  18    9 
4    8    3 

4  io    6 

4  18    0 

5  2    0   1 

+ 

1 

4  16    2 

NU 
6  11    1 

-10 

6  13    4 

La  Plata  Eleo.Trms,Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb. 
Manaos  Trams  &  Lt.,  Ist  Deb. 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com. 

Do.    Gen.  Con.  5  %  Bonds 

Do.    6  %  Bonds  . . 
Para  Elec.  Elys.  &  Lt.,  Ord. 

Do.    6%  Pref 

Do.    5  %  1st  Deb. 
Perth  (W.A.)  Eleo.  Tr.,  Ord. 

Do.    B  %  1st.  Deb. 
Rangoon  El.  Tr.  &  Sup.,  Prof, 

Do.    44%  1st  Deb. 
Rio  de  Janeiro  Trams     . . 

Do.     Ist  Mort.  6  %  Bonds 

Do.    6  %  Mort.  Bonds 
Bao  Paulo  Tram,  Lt.  and  P. 

Do.    6  %  1st  Deb. 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb, 
Un.  Elec.  Trams  Monte  Video 

Do.    6  %  Pref 

Do.    5  %  Ist  Deb. 
Winnipeg  Eleo.  Bly.,  41  %  Deb. 


1 
1 

fi 

1 
fi 

1 

64 

6 

1 

H 

100 

B 

B 

100 

B 

B 

100 

B 

6     ' 

«1000 

6 

6 

«100 

7 

7 

B 

fi 

100 

fi 

fi 

5 

1(1 

10 

6 

fi 

fi 

100 

1 

6 
24 

B 

100 

B 

B 

6 

fi 

fi 

100 

n 

41 

moo 

5t 

B 

A 

100 

B 

5 

«100 

10 

int 

?500 

B 

6 

100 

B 

B 

100 

B 

6 

6 

fi 

7 

5 

fi 

6 

100 

B 

B 

100 

H 

44 

ll=     1^ 

ri  li 

1  -  li 

93-97 

:i^ 

100  -102    xd 

89  —  99  xd 

-4 

103  —105 

128  —131 

+  4 

lUO  — lf2 

+  11 

102  —104 

7-     7g 

+  I 

B  —    51 

lOO  —102 

Jfciol^ 

Bi-    6| 

97  —  99 

1634-1561 

+11 

1034-1011  xd 

+  * 

994— lOOl 

247  —262 

+9 

105  -107 

824—  85* 

97  —  99 

6S-    5Jxd 
41—    6|xd 

100  —103 

104J-1061 

MANTJFACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref.   .. 
Babcock  4  WUcox 

Do.    Pref. 
British  Aluminiam.  Ord, 

Do.    6  '„  Cum.  Pref. 

Do.    5  "o  Prior  Lien  Debs. 

Do.     Deb.  Stk.   .. 
B.I.<aHel3by  Cables 

Do.    Pref. 

Do.    Deb 

British  Thomson. Houston,  Deb, 
British  Westingbouse,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Llndley,  Ord,  . . 

Do.     Pref 

Bmsfa,  7  %  Pref 

Do.    5  %  Prior  Lien  Deh. 

Do.    41%  Deb 

Do.    44  %  Second  Deb. 
.  CaUender's  Cable . . 

Do.    Fref 

Do.    Deb 

Castner-Eellner    .. 

Do.    Deb 


8    0    0 

7    7    8 

4    0    0 

+ 

i 

6    5    3 

+  2* 

5  16    3 

6    18 

4    9    0 

4    7    5 

4  11  10 

NU 

6  11    2 

6  14    3 

NU 

NU 

NU 

6    5    0 

7  17  10 

11    5    0 

6  13    4 

4  17    7 

4  10    0 

5    6    8 

4  10     7 

Crompton  &  Co 

Do.    Deb 

Dick,  Ken 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.     ftilly  paid   . . 

Do.    4%  Deb 

Do.    B  %  Second  Deb. 
Electric  Construction    . . 

Do.     Pref 

Greenwood  &  Batley,  Pref, 

Do.     Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref. 

Do.    Deb 

India-Rubber,  O,  &  T,    . . 

Do.     Pref 

Telegraph  Construction.. 

Do.     Deb 

Willana  &  Robinson 

Do.    Pref 

Do,    Deb 


<i:    *i 


t\t 


64  —  68 
75  —  78 

|-  ' 
11—  2 
74—  8 
92  —  94 


10  ■ 


11 


86  —  90 
11|—  124 
4t|-  6A 
101  —103 
Si—  9i 
9*—  104 
33'-  35 
98  —100 
4-      i 

4-   1 
68  —  60 


'  Unless  otherwise  stated,  aU  shares  are  fully  paid,     t  Interim  dividend. 


Bank  rate  of  Discount  3  Der  cent..  May  9th,  1912. 
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EXPORTS     OF     ELECTRICAL     GOODS 
FROM     AMERICA. 


Thk  foUowiiifr  statement  showini;  the  exports  of  electrioal  and 
similar  (foods  from  the  United  States  during  the  year  ended  June 
30th,  r.Ml,  is  taken  from  the  ollioial  statistics  lor  that  year  which 
have  just  been  published;  details  for  the  year  r.ioy-io  are  also 
given  und  notes  of  any  increaaes  or  decreases  have  been  added  : — 

1909.10. 

Dollars. 
Uleclriral  a/)/)/ iiuii:es  'uwiudiiiij  tflr- 
graph  iinil  telephone  imtTHments. — 


1910-11. 

Dollars. 


To  Argentina 

„  Brazil 

,,  (ircat  Britain 

„  Canada 

„  Mexico 

,,  Cuba 

„  Japan  

„  Panama 

„  Philippine  Islands    . 

„  South  Africa ... 

,,  Australia 

.,  New  Zealand ... 

„  Chile 

„  British  West  Indies  . 

„  Peru 

„  Uruguay 

.,  Venezuela 

,,  British  India ... 

„  Other  countries 

Total 
St, -el  raih.— 
To  Canada 
„   Mexico 

„   Cuba 

„    Argentina 

„   Brazil 

„   Japan  

„    Australia 

„   Chile 

„   Other  countries 


470,000 
1,(104,000 

(121,000 
2,35(1,000 
1, 1115,000 

47(1,000 

3:i'.i,ooo 

26r.,000 
2:19,000 
70,0(10 
911,000 
45,000 
7.'>,000 
5.-1,000 
76,000 
35,000 
49,000 
25,000 
600,000 


3«O,00O 

1,9(12,000 

514,000 

3,248,000 

1,119,000 

(157,000 

908,000 

163,000 

318,000 

68,000 

157,000 

23,000 

180,0C0 

52,000 

80,000 

29,000 

83,000 

27,000 

755,000 


801,000 
1,917,000 
1,10.5,000 
2,317,000 
1,032,000 

3(11,000 
1,41S,000 

180,(100 
1,412,000 


1,168,000 
1,839,000 

904,000 
1,328,000 

640,000 
1,467,000 
1,715,000 

419,000 
1,897,000 


Total         ...  10,546,000      11,377,000 


Iron  (inil  xleel  tiire,  oilier  than  barhed. — 


1,297,000 
178,000 
266,000 
570,000 
175,000 
820,000 
197,000 
95,000 
477,000 


To  Canada 

„  Cuba    

,,  Mexico 

,,  Argentina 

„  Chile 

,,  Australia 

,,  New  Zealand  ... 

„  South  Africa... 

„  Other  countries 

Total 

Slectricnl  maohiiterij.— 

To  France 

,,  Germany 

„  Italy    

„  Great  Britain 

..  Canada 

,.  Panama 

.,  Mexico 

..  Cuba 

..  Argentina 

..  Brazil 

,,  British  Indi.a 

,,  Japan 

„  Australia 

„  New  Zealand ... 

,,  Philippine  Iplan<Js 

„  South  Africa... 

„  Other  countries 

Total 


Steam  and  othrr  power  engine!',  and 
parts  t hereof — statioiuirij. — 


1,483,000 
20(i,00O 
253,000 
864.00(1 
343,000 

1,228,000 
232,000 
175,000 
773,000 


L'53,000 
1 9.5,000 
136,000 
581.000 

1.66.5,000 
112,000 

l,3.5O,0CO 
185,000 
187.000 
484,000 
126,000 

1,307,000 
383,000 
41,00(1 
151,000 
269,000 
600,000 


To  Canada 
.,   Argentina 
..    Australia 
„   France 
..    Germany 


Great  Britain 

Austria 

Mexico 

Other  countries 


840,000 
283,000 
375,000 
202,000 
126,000 
170,000 
119,000 
142,000 
83,000 
759,000 


853,000 
453,000 
444,000 
175,000 
210,000 
241.000 
155,000 
179,000 
119,000 
1,214,000 


—  110.000 
+  358,000 

—  107,000 
+  892,000 

—  76,000 
+  181,000 
+  569,000 

—  102,000 

+    7;),ooo 

—  2,000 
+    58,000 

—  22,000 
+  105,000 

—  *  3.000 
+      4,000 

—  6,000 
+  34,000 
+  2,000 
+  155,000 


8,694,000  10,703,000    +  2,009,000 


+  831,000 


186,000 

28,000 

13,000 

294,000 

168,000 

408,000 

35,000 

8(j,000 

296,000 


4,07.5,000   5,557,000    +  1,482,000 


—  134,000 
+  85,000 

—  56,000 
+  139,000 
+  514,000 

—  ;{(1,(X10 
■¥  521.000 
+   6.00O 

—  9,000 
+  113,000 

—  7,000 
+  592,000 
+  107,000 

—  25.000 
+  30,000 
+  60.000 
+     77,000 


8,025,000         +  1,977,000 


Total        ...    3,099,000       4,043,000 


+  13,000 
+  170,000 
4-  69,000 
—  27,000 
+  84,000 
+  71.000 
+  36,000 
+  37,000 
+  36,000 
+  455,000 

+  944,000 


1««»-10. 

Dollars. 

All  other  fteani,  and  oilier  power  e'wjiwK 
(except  traction,  loconnrlire  and  fire). 

To  Canada  l,367,00o 

„   Mexico  48(1,000 

„    Cuba 487,000 

„   Argentina      122,000 

„    Brazil 132,000 

„   Japan 46,000 

„   Other  countries        ...    1,049,000 


1910-11. 

DoDnrs. 


1,5.^,5,000 
456,000 
656,000 
125,000 
399,000 
110,000 

1,093,000 


Total 


3,689,000        4,424,000 


and  other  poiver  cni/inex — locomotiie.- 


To  Canada 
„  Mexico 
„   Brazil... 

„   Japan 

,,   South  Africa  ... 
,,    Argentina 

„   Cuba   

„   Other  countries 

Total 

i  'opper  mu  nil  fart  ii  res,  — 

To  Canada 
„   Mexico 
„   Brazil 
„   Great  Britain 

„   Cuba 

„   Australia     and     ^ 

Zealand 
„   Other  countries 

Total 


248,000 
412,000 
1,(H3,(»(» 
30,000 
89,000 
107,000 
123,000 
353,000 


346,000 
(123,000 
1,199,000 
395,000 
418,000 
111,000 
154,000 
708,000 


2,405,000   3' 


M  0(l( 


2,835,000 

388,000 

158,000 

384,000 

67,000 

44,000 
504,000 


3.569,000 

269,000 

84,000 

5.54,000 

109,000 

82,000 
441,000 


4,380,000   5,108,000 


+  785,000 


+  98,000 
+  211,000 
+  156,00(1 
+  365,000 
+  329,000 
+  4,000 
+  31,000 
+  355,000 

+  1  r.49  000 


+  734,000 

—  119,000 

—  74,000 
+  170,000 
+  42,000 

+  38,000 

—  63,000 

+  728,000 


Briisx,  and  inn niifartiirex  of. — 

To  Canada 
„   Great  Britain 
,.   Australia 
,,   Germany 
.,   Mexico 

„   Cuba   

„   Other  countries 

Total 


2,024,000 

2,632,000 

+  608,000 

1,039,000 

1,840,000 

+  801,000 

117,000 

112.000 

—   5,000 

197.000 

.507,00(1 

+  310,000 

165,000 

148,000 

—  17,000 

145,000 

164,000 

+  19,000 

669,000 

827,000 

+  158,000 

4,356,000 

6,230,000 

+  1,874,000 

Trouble    Mith   a  Fan. — As  a  consWerable  number  of 

blacksmiths'  hearths  are  now  fitted  np  with  blast  provided  by 
electric  blowers,  the  following  incident  may  be  of  interest,  as  it 
points  out  a  slight  defect  which  may  easily  cause  trouble  if  not 
guarded  against.  In  one  case  where  a  blast  was  obtained  by 
an  electrically -driven  fan,  the  delivery  pipe  was  surrounded  by  means 
of  water  on  account  of  the  heat,  and  it  was  found  that  the  tempera- 
ture of  this  water  rose  practically  to  boiling  point  when  the  fan 
had  been  in  operation  for  some  time.  On  one  occasion  it  was 
found  that  the  draught  was  gradually  getting  weaker  untU  it 
almost  failed  altogether.  Suspicion  was  first  of  all  thrown  on  the 
electrical  portion  of  the  gear,  but  this  was  found  to  be  perfectly  in 
order.  The  fan  was  taken  adrift  and  the  impellers  and  all  parts 
of  the  casing  were  found  to  be  quite  all  right.  On  going  still 
further  afield  and  taking  apart  the  dncts,  it  was  found  that  the 
delivery  pipe  was  burned  through,  which  amply  accounted  for  the 
loss  of  draught.  This  burning  action  was  in  its  turn  explained 
by  the  fact  that  owing  to  the  heating  of  the  water,  rapid  evapora- 
tion set  in  and  the  level  of  the  water  fell  below  the  level  of  the 
effective  portion  of  the  delivery  pipe  without  its  being  noticed, 
with  the  result  that  the  pipe  was  exposed  to  the  full  temperature 
of  the  escaping  gases  without  any  cooling  action  taking  place.  A 
new  pipe  was  fitted,  and  when  this  was  done  instead  of  the  water 
in  the  surrounding  jacket  being  poured  in  by  hand  at  intervals  as 
had  previously  been  done,  the  water  pipe  was  fitted  with  a  ball  cock 
set  so  that  when  the  water  in  the  jacket  got  lower  than  was 
advisable,  the  cock  was  opened  and  allowed  more  water  to  flow  into 
the  tank.  This  simple  alteration  prevented  any  further  trouble 
from  this  cause  being  experienced,  and  as  the  breakdown  of  such 
parts  might  easily  cause  considerable  damage  due  to  the  stoppage 
of  an  important  blacksmith's  forge  or  forges,  the  point  is  worthy  of 
attention. 

A  JVe-n'Oomen  Memorial.— A  proposal  to  establish  a 

memorial  to  Thomas  Newcomen,  the  inventor  of  the  first  successful 
steam  engine,  has  been  put  forward  by  the  municipal  and  other 
representatives  of  Dartmouth,  his  birthplace.  It  appears  that  the 
memory  of  this  celebrated  inventor  has  never  been  thus  honoured, 
though  his  work  was  of  such  immense  importance  to  this  country. 
Donations  may  be  sent  to  the  hon.  treasurer,  Mr.  A.  R.  Gregory, 
Lloyd's  Bank,  Dartmouth. 
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SOME    RECENT    SINGLE-PHASE    LOCO- 
MOTIVES      OF       THE       MASCHINENFABRIK 
OERLIKON. 


Dk.  Behn-Eschenburg  gave  an  interestinpr  account  in  the  E.T.Z. 
for  March  7th  of  the  advances  made  in  sinerle-phase  locomotiveB 
during  the  last  three  or  four  years.  Some  three  and  a  half  years 
ago  the  Oerlikon  Co.  had  only  made  locomotives  having  a  normal 
one-hour  output  of  500  H.P.,  running  at  26  miles  per  hour,  and 


MIO-  4- 


Fig.  1.— Oerlikon  s.-p.  2,500-h.p.  Locomotive. 


-  2250 

DISTANCE  . 


31120 


Fig.  3— Conteolleb  fob  3,000  Amperes. 


these  were  amongst  the  largest  single-phase  locomotives  made  up  to 
that  time.  They  were  each  fitted  with  two  single-phase  series  com- 
mutator-motors of  the  Oerlikon  type.  In  190&  a  similar  locomotive 
of  2,000  H.P.  was  supplied  to  the  Lotschberg  line,  and  this  proved  so 
satisfactory  that  10  further  locomotives  of  still  greater  power,  but 
otherwise  similar,  were  ordered  for  the  same  line  a  few  months 
ago.  When  completed,  these  will  be  by  far  the  largest  single- 
phase  self-contained  locomotives  in  use.  They  are  for  the  Bem- 
Simplon  line,  and  are  designed  to  give  ont  2,500  H.P.  at  the  rail 
for  one  and  a  half  hours  uninterruptedly,  at  a  speed  of  31  miles 
per  hour,  and  the  maximum  speed  will  be  47  miles  per  hour.  At 
starting  a  tractive  effort  of  40,000  lb.  is  to  be  exerted.  The  pressure 
on  each  driving  axle  is  17  tons,  and  the  total  weight  on  the  driving 


axles  is  85  tons.  The  length  of  the  locomotive  overall  is  52  ft.  As 
will  be  seen  from  fig.  1,  there  are  five  coupled  driving  axles.  Three 
of  these  are  free  to  move  axially  sideways,  so  as  to  facilitate 
travelling  round  curves.  The  cranks  of  the  two  motors  are  con- 
nected together  by  a  triangular  frame  and  by  guides  to  the  crank 
of  the  central  driving  wheel.  The  gross  weight  of  the  locomotive 
is  about  1 08  tons,  of  which  about  50  tons  is  due  to  the  mechanical 
structure. 

As  in  the  previous  locomotives,  these  new  motors  are  worm 
geared,  as  this  method  has  proved  eminently  satisfactory  as  regarJa 
noiselessness  and  wear.  Lubrication  of  this  gear  is  effected  with- 
out any  trouble,  by  supplying  about  2  pints  of  stiff  grease  after 
every  600  or  700  miles  travel.  The  gear  efficiency  is  extremely 
high — probably  over  '.iS  per  cent.  The  gain 
in  weight  of  equipment  by  the  use  of  the 
gear  is  obvious ;  f .(/.,  these  particular  motors, 
for  a  li-hour  rating  of  1,250  H.P..  weigh 
14  tons  each,  whilst  direct-coupled  motors  of 
another  make,  weighing  the  same  amount, 
only  give  800  H.p.  on  a  1-hour  rating.  The 
use  of  the  gear  further  enables  the  dimen- 
sions of  the  motors  to  be  chosen  to  the 
best  advantage,  especially  in  the  case  of 
series  motors.  The  writer  considers  that 
series  motors  have  proved  themselves 
superior  to  those  built  on  the  repulsion 
principle  in  regard  to  starting  current, 
commutation  and  wide  speed  regulation, 
especially  when  provided  with  commutating 
poles.  The  Oerlikon  1,000-h.p.  motors  on 
the  first  Liitschberg  locomotive,  for  instance, 
have  proved  as  satisfactory  as  regards  com- 
mutation as  any  direct-current  motor — the 
carbon  brushes  lasting  for  at  least  12.000 
car-miles,  and  the  commutator  surface  being 
perfectly  smooth  after  long  and  varied  use. 
The  transformers  used  on  the  locomotives 
are  air  cooled,  and  the  winding  is  impreg- 
nated and  embedded  in  a  solid  mass  of  insu- 
lating compound  as  in  h.t.  cables.  They 
have  proved  easier  to  handle,  and  .lighter, 
than  oU-insulated  ones. 

The  controlling  apparatus  on  the  loco- 
motives is  of  especial  interest.  The  motor 
voltage  is  only  about  400.  so  that  the  full- 
load  current  is  about  .S.OOO  amperes  per 
motor.  With,  say,  12  voltage  steps,  each 
step  involves  a  jump  of  about  100  k.v.a., 
and  the  best  way  of  dealing  with  this  heavy 
duty  is  a  matter  for  serious  consideration. 
Some  designers  employ  a  series  of  separate 
electro  -  magnetically  operated  switches  ; 
others  avoid  opening  the  circuit  at  all,  by 
the  use  of  induction  regulators  or  by  means 
of  brush-shifting  control.  The  separate 
,^_^ switch   arrangement    is,    and    looks,    com- 

Ef  plicated  ;    the   induction    regulator    is    ex- 

pensive and  heavy,   and  lowers  the  power 
'  factor   appreciably,  and   the  brush-shifting 

method  is,  of  course,  only  applicable  to 
repulsion  motors.  After  experimenting 
with  the  various  methods,  the  Oerlikon  Co. 
finally  decided  to  adopt  a  self-contained 
controller,  on  the  same  lines  as  the  ordinary 
tramcar  controller,  in  which  a  single  drum  A 
makes  all  the  necessary  connections  in  rota-  _ 
tion  (see  figs.  2  and  3). 

Each  transformer  carries  one  of  these  con- 
trollers attached  directly  to  its  case,  so  that 
the  transformer  tappings  can  be  connected 
direct  to  the  controller  contact  fingers. 

Each  controller  occupies  a  space  5  ft. 
3  in.  long,  5  ft.  wide,  and  2  ft.  9  in.  high  and 
weighs  a  ton.  In  the  controller  design  chief 
importance  has  been  given  to  simplicity  and 
ease  of  inspection  and  repair.  Special  easily 
replaceable  carbon  contacts  1 — 12  are  pro- 
vided to  take  the  sparking,  and  this  is  strictly 
limited  by  the  use  of  powerful  blow-out 
_— I,. ..  i..^!  magnets. 

nO"/~~~l  In  order   to   remove  all    physical  strain 

" ''  from  the  driver  these  large  controllers  are 

not  directly  hand-operated,  but  are  worked 
by  an  ingenious  motor-driven  gear.  This 
gear  keeps  up  a  reciprocating  motion  con- 
tinuously, and  this  causes  the  controller 
to  move  backward  or  forward  step  by  step 
according  to  which  of  two  electromagnetic  tappets  A7  has  been 
released. 

The  driver,  therefore,  has  simply  to  move  a  small  switch  which 
sends  current  from  a  battery  into  one  or  the  other  electromagnet, 
mi  or  mj  and  the  controller  is  then  rapidly  and  definitely  moved  as 
far  forward  or  backward  as  is  desired. 

The  two  controllers  are  interlocked,  so  that  normally  both  move 
round  by  identical  steps ;  each  can,  however,  be  separately  moved  in 
case  of  accident  to  the  other.  Further,  the  operation  can,  in  case 
of  emergency,  be  entirely  carried  out  by  hand.  The  motors  are  so 
coupled  that  (1)  both  can  be  used  in  series  or  in  parallel  with 
the  two  controllers  ;  or  (2)  both  can  be  operated  in  series  from 
one  controller  and  transformer ;    or  (3)  each  half  of  the  appa- 
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ratuB  (consiBtiiipr  of  a  hiph-ten»ion  cut-out,  transformer,  con- 
troller, operfttinK  t,'ear  and  motor)  can  be  quite  independently 
handled. 


ELECTRICAL    ACCIDENTS    IN    1911. 


(Cuiuluded  from  i>ai/e  11.) 


TABLE  II. — Electeical  Accidents  in  Factouiks  othkk 

THAN   ELECTKICAL   STATIONS    IN    lUll. 

The  small  figures  rel«tc  to  fatal  accidents,  and  are  included 
the  principal  Sguree. 

,     .  ,    /switches 

Arcmgof   -j  j^,^^^ 

Shock  or  burns  from  fuees  when  rcplaciuir  fuse-wires... 

Portable  apparatus,  connectors  and  flexible  wires 

Unprotected  coiuiuctors,  switches,  terminals,  fuses,  kc. 

,,,    ,  .  ,.  ,     .  f  Skilled  persons 

Working  on  or  near  live  conductors   ■[  ^-^^^-.^^^  ,,„,o„g 

Miscellaneous  accidents  in  electrical  manufactnrinir  works — 

mostly  in  testing  operations 30' 

Adjusting  brushes  and  cleaning  commutators a 

Miscellaneous  L'7' 

Total 2y0' 

These  accidents  show  a  slight  increase  in  numljer  over  those  of 
the  previous  year— ■-".10,  as  against  276  — whilst  the  fatalities  were 
seven,  as  compared  with  five  in  the  previous  year. 

Of  those  caused  by  the  arcing  of  switches,  a  number  on  motor 
circuits  were  as  usual  primarily  due  to  the  previous  failure  of  the 
no-voltage  release  on  the  starting  switch,  so  that  the  main  motor 
switch  was  put  in  on  a  short  circuit,  producing  a  heavy  arc  at  the 
contacts.  In  some  oases  the  switches  were  protected  by  covers 
having  a  slot  for  the  handle  to  work  through.  This  form  of 
cover  is  the  only  one  which  can  be  applied  to  certain  types  of 
switch,  and  while  it  is  satisfactory  in  preventing  the  operator 
from  touching  live  metal,  it  does  not  protect  the  hand  from  being 
burned  if  a  heavy  arc  occurs  within  the  cover,  unless  there  is  in 
addition  a  shield  on  the  handle.  Accidents  from  the  arcing  of 
fuses  are  due  to  absence  of  ailequate  protection.  Some  enclosed  or 
cartridge  type  fuses  which  will  operate  satisfactorily  on  a  moderate 
overload  will  explode  violently  on  a  short-circuit,  and  need  protec- 
tion as  much  a.s  bare  wire  fuses. 

Many  of  the  accidents  in  the  renewing  of  fuses  were  with  the 
primitive  type  of  bare  win-  or  strip-metal  fuses  directly  connected 
to  the  live  fuse  terminals,  and  unprotected  by  a  switch.  Short- 
circuits  were  made  with  screwdrivers  or  by  the  fuse  metal  getting 
across  both  poles.  In  some  cases  switches  were  provided  for  cutting 
off  the  pressure,  but  were  not  used.  In  one  case  the  man  took  hold 
of  a  live  fuse  terminal,  220  volts  alternating,  and  was  unable  to 
leave  go  until  pulled  away  by  someone  else. 

The  62  accidents  in  connection  with  portable  apparatus  were 
mostly  due  to  short-circuits,  causing  burns.  In  24  cases  the  short- 
circuits  were  in  the  flexible  wires  and  were  due  to  the  covering  of 
the  wires  having  been  damaged,  or  to  the  fact  that  the  wires  were 
insufficiently  protected  in  the  first  instance  in  view  of  the  rough 
treatment  to  which  they  would  be  subjected  in  ordinary  use.  In 
21  cases  the  short-circuit  occurred  at  the  connector  plug,  and  under 
circumstances  where  the  accidents  would  have  been  prevented  by 
the  use  of  plugs  constructed  with  hand  shields  on  the  lines  which 
I  have  described  in  former  reports.  Several  were  caused  through 
connecting  hand  lamps  and  even  drills,  taking  a  considerable 
amount  of  current,  by  means  of  "adapters"  to  ordinary  lamp- 
holders.  There  were  also  several  cases  of  shock  received  from 
portable  drills  which  were  leaky  and  had  not  been  earthed.  The 
two  fatalities  occurred  through  the  use  of  unearthed  and  im- 
properly constructed  hand  lamps. 

The  accidents  to  skilled  men,  i.i'..  "  electricians,"  when  working 
on  live  conductors  are  frequently  inexcusable,  the  men  taking  un- 
necessary risks  of  which  they  are  fully  aware.  In  some  eases  they 
have  not  taken  the  trouble  to  switch  off  the  pressure,  and  in  other 
cases  the  work  might  have  waited  until  after  factory  hours,  when 
the  whole  installation,  or.  at  any  rate,  the  particular  circuit  could 
have  been  made  dead  without  inconvenience.  The  similar  accidents 
to  unskilled  men,  i.f.,  not  having  technical  knowledge,  were  in 
several  cases  due  to  the  stupidity  of,  or  want  of  proper  supervision 
on  the  part  of,  the  electrician  in  charge  of  the  work.  In  some 
cases  the  men  attempted  to  do  some  work  entirely  on  their  own 
responsibility,  and  in  others  they  were  employed  on  work  for  which 
they  were  not  technically  competent. 

The  accidents  occurring  at  the  works  of  electrical  manufacturing 
firms  were  nearly  all  in  the  testing  departments,  and,  as  usual, 
many  occurred  to  apprentices  and  the  like.  The  average  age  of 
32  of  the  30  persons  meeting  with  accidents  was  only  21  years. 
The  fatal  case  occurred  in  a  large  testing  shop,  and  was  due  to  a 
mistake  in  connecting  up  two  high-pressure  machines  with  the 
same  set  of  conductors  and  artificial  load,  one  set  of  men  apparently 
not  being  aware  of  what  the  others  were  doing.  One  machine  was 
started  up,  and  a  man  working  on  the  other  received  a  fatal  shock. 

Under  the  heading  "  Miscellaneous  "  there  were  four  fatalities. 
One  occurred  at  a  shed  of  an  electrically-operated  railway,  the  man 
climbing  on  to  the  roof  of  a  carriage,  apparently  forgetting  that 
the  high- tension  overhead  wires  were  alive.     The  second  occurred  in 


a  shipyard  to  a  man  working  a  large  outdoor  radial  drilling  machine 
which  was  driven  by  a  three-phase  440-volt  motor  bolted  to  it.  The 
machine  was  fixed  to  an  upright  baulk  of  timber  and  was  not 
earthed.  A  leakage  occurred  at  the  motor,  and  the  whole  machine, 
together  with  the  metal  plate  being  drilled,  which  rested  on  timber, 
became  electrically  charged.  The  man  operating  the  machine  was 
killed,  and  his  helper  who  went  to  his  assistance  received  a  severe 
shock.  The  third  fatality  occurred  to  the  driver  of  an  overhead 
electric  travelling  crane  in  an  engineering  shop.  He  was  attempt- 
ing to  get  from  one  crane  to  another  in  the  adjoining  bay  by 
climbing  across  a  girder  above  which  the  trolley  wires  were  placed, 
and  with  which  he  appears  to  have  come  into  contact.  He  was 
taking  a  short  cut  instead  of  going  do%vn  one  ladder  and  up  another. 
The  fourth  fatality  occurred  at  the  trolley  wires  of  a  dock  crane, 
which  were  on  the  ground  and  protected  except  for  a  longitudinal 
slot  in  the  cover  through  which  the  collectors  travelled.  The 
man  appears  to  have  dropped  something  in  the  slot  and  to  have  put 
his  hand  in  to  try  and  get  it  out,  and  touched  the  conductors. 

Prosecutions  were  taken  for  breaches  of  the  Regulations  in  refer- 
ence to  two  fatal  accidents  and  two  non-fatal  accidents.  In  the 
fatal  cases  convictions  were  obtained  and  penalties  of  £'>0  and  £10 
with  costs  in  each  case  were  obtained.  In  the  other  cases  a  i>enalty 
of  £1  and  costs  was  obtained  in  one  instance,  and  the  other  case 
was  withdrawn  on  payment  of  costs  by  the  firm,  the  Court  deciding 
that  the  admitted  contravention  of  the  Regulations  and  resulting 
accident  were  due  to  the  wrongful  action  of  the  injured  person 
himself. 

During  the  year  a  considerable  amount  of  work  has  been  done  by 
the  District  SUiff  in  enforcing  the  requirements  of  the  Regulations. 
Although  it  is  evident  that  generally  much  greater  attention  is 
given  to  questions  of  safety,  no  doubt  as  a  result  of  the  establish- 
ment of  the  Regulations,  there  are  numerous  instances  where  occu- 
piers or  their  responsible  engineers  do  not  take  the  necessary  steps 
until  the  various  matters  are  pointed  out  to  them  in  detail.  I  again 
found  examples  of  new  work  which  was  not  in  compliance  with 
the  requirements.  The  electrical  contractors  are  often  responsible 
for  this,  either  in  nottakiugthe  trouble  to  consider  the  Regulations, 
or,  as  is  evident  in  some  cases,  for  the  sake  of  cheapness.  Even 
where  the  occupier  specifies  that  the  work  is  to  be  carried  out  in 
accotdance  with  Home  Office  Regulations,  it  is  not  always  done. 
In  one  of  these  cases,  where  a  new  factory  had  been  fitted  up  for 
light  and  power,  a  number  of  points  were  not  attended  to.  I  met 
the  contractor's  engineer  on  the  works,  and,  as  he  admitted  that  he 
was  fully  cognisant  of  the  requirements.  I  inquired  why  he  had  not 
carried  them  out.  The  answer  was  quite  candid,  and  to  the  effect 
that  he  deliberately  took  the  risk,  not  expecting  that  I  should  pay 
a  visit  to  the  works  t)efore  he  had  finished  with  it.  A  similar  case 
was  reported  by  Mr.  Topham,  where  a  new  alternating-current 
installation  had  been  provided  with  a  number  of  hand  lamps  of  an 
old  and  dangerous  type.  The  contractors  assured  the  occupiers 
that  there  was  nothing  amiss,  and  it  was  not  until  the  latter  were 
served  with  a  notice  that  they  would  be  prosecuted  on  the  first 
occasion  that  the  lamps  were  found  to  be  in  use  that  the  contractors 
could  be  induced  to  change  them. 

Dangerous  fuses  continue  to  be  found  even  in  new  work.  A 
common  fault  is  that  they  cannot  be  handled  for  the  purposes  of 
renewal  without  danger  of  shock  through  touching  live  metal. 
Thus  I  found  grip  type  fuses  having  a  porcelain  grip  only  about 
3  in.  in  length,  with  exposed  live  metal  end  contacts,  in  use  on 
.">00-volt  and  440-volt  alternating-current  systems  unprotected  by 
switches,  and  in  earthed  metal  cabinets,  and  some  over  metal  floors, 
and  others  out-of-doors  over  wet  ground.  It  is  impossible  to 
handle  such  fuses  without  risk  of  dangerous  shock.  Similar  fuses 
of  the  cartridge  type  are  also  often  found  under  like  dangerous 
conditions.  Another  common  type  of  fuse  carrier  for  small  fuses 
has  the  fuse  wire  lying  in  a  groove  on  the  front  of  the  porcelain 
bridge,  so  that  apart  from  the  risk  of  shock,  there  is  danger  to  the 
person  renewing  the  fuse  wire,  when  replacing  the  carrier  on  the 
fuseboard,  of  getting  his  hand  burned  should  the  fuse  blow,  as  it 
often  does,  just  at  that  moment  by  reason  of  the  fault  on  the  cir- 
cuit which  caused  it  to  go  in  the  first  instance  not  having  been 
rectified.  In  cases  where  fuses  are  protected  by  switches,  they  are 
sometimes  placed  in  a  dangerous  position.  Thus,  open-ended 
tubular  type  fuses,  often  for  large  currents,  are  placed  on  switch- 
boards immediately  above  or  below  the  switch  without  any  inter- 
vening guard,  so  that  if  they  should  blow  at  the  moment  of 
switching  on,  the  switchman  is  liable  to  get  his  hand  severely 
burned.  I  found  a  number  of  instances  of  such  an  arrangement 
with  fuses  up  to  l.ooO  amperes  capacity.  Such  fuses  for  circuits  of 
large  current  are  liable  to  be  dangerous  in  any  event,  and  ought  not 
to  be  used  unless  specially  guarded.  Reliable  circuit-breakers  are 
now  obtainable  at  prices  which  wDl  allow  of  their  adoption  on  cir- 
cuits of  comparatively  smaU  current,  and  are  often  to  be  preferred 
to  fuses. 

In  engineering  shops  I  found  unprotected  main  distributing 
switchboards  for  alternating-current  i:ower  circuits  not  in  an  area 
set  apart,  and  with  lathes  and  drilling  machines,  xc,  within  a  few 
feet,  to  the  imminent  danger  of  the  men  working  at  the  machines. 

Manufacturers  of  electric  irons  do  not  yet  appear  to  have 
realised  that  these  articles  when  used  on  factory  premises  come 
under  the  Regulations,  and  that  in  many  places  they  are  liable  to 
be  used  under  conditions  which  necessitate  their  being  earthed,  no 
provision  being  made  for  the  attachment  of  an  earth  wire.  In  one 
lanndrv  I  found  10  irons  in  use  on  a  200-volt  alternating  supply. 
The  floor  was  of  brick,  non-insulating,  and  the  girls  complained 
that  they  received  shocks  from  the  irons  and  had  to  be  very  careful 
to  handle  them  with  a  cloth,  so  as  not  to  touch  the  metal  parts. 
The  conditions  were  such  as  might  readUy  lead  to  a  fatal  accident. 
While  electricity  supply  authorities  are  using  every  endeavour  to 
get  their  consumers  to  adopt  electrical  methods  of  working,  it  seems 
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a  pity  that  in  such  a  case  as  this  there  should  not  be  supervision  to 
ensure  that  the  consumer  shall  get  an  article  suitable  to  his  needs, 
and  also  that  it  shall  be  properly  and  safely  installed.  The  trouble 
of  the  flexible  wires  becoming  twisted  up  into  knots  and  damaged 
by  repeated  pulling  out,  is  a  common  one  where  electric  irons  are 
used.  I  found  in  another  case  that  it  had  been  overcome  by  the 
use  of  flexible  metallic  sheathing.  This  was  rigidly  fixed  at  one 
end  at  a  point  about  .5  ft.  above  the  table,  and  at  the  other  to  the 
iron.  While  this  gave  all  necessary  flexiliility  for  the  movement 
of  the  iron,  it  was  found  that  the  latter  could  not  be  twisted  round 
more  than  a  couple  of  turns  without  causing  such  a  strain  on  the 
girl's  wrist  as  to  cause  her  to  untwist  it.  If  twisted  up  for  more 
than  a  couple  of  turns,  it  would  of  itself  untwist,  turning  the  iron 
round  when  the  hand  was  removed. 

In  a  number  of  works  old-fashioned  and  dangerous  types  of  hand 
lamps  were  still  in  use,  and  sometimes  incandescent  lamps  were  used 
merely  ia  lampholders  as  portable  lamps,  the  lampholders  not 
being  earthed.  One  of  the  fatal  accidents  referred  to  elsewhere  was 
attributable  to  this  arrangement.  Safety  hand  lamps  which  do  not 
require  earthing  are  now  made  by  a  considerable  number  of  manu- 
facturers. Unfortunately,  hand  lamps  and  other  fittings  are  some- 
times advertised  and  sold  as  of  "  Home  Office  pattern  "  without  any 
justification.  In  one  such  case  a  well-known  firm  put  on  the 
market,  as  of  "  Home  Office  pattern  "  a  hand  lamp  which  outwardly 
looked  to  be  entirely  satisfactory,  and  it  was  not  until  I  took  one 
to  pieces  that  I  found  that  the  metal  guard  was  in  actual  metallic 
connection  with  the  lampholder.  It  was  necessary  to  inform  the 
firm  that  the  occupier  of  any  factory  where  these  hand  lamps 
might  be  found  in  use  would  be  liable  to  prosecution.  The  firm 
took  steps  to  recall  from  their  agents  all  of  the  defective  lamps, 
but  unfortunately  it  is  impossible  to  trace  those  actually  sold.  In 
this  case  the  fault  does  not  appear  to  have  been  in  any  way 
intentional,  or  due  to  a  desire  to  produce  a  cheap  article,  but  merely 
to  ignorance  on  the  part  of  the  designer,  who  seems  to  have  copied 
certain  features  of  other  lamps,  but  rendered  the  result  abortive  by 
the  method  adopted  for  fixing  the  several  parts  together. 

In  many  works,  particularly  engineering  works  and  shipyards, 
the  importance  of  adequately  earthing  frames  and  covers  of  elec- 
trical apparatus  is  not  always  appreciated.  A  fatal  accident  due  to 
this  neglect  is  referred  to  elsewhere. 

In  important  electricity  supply  and  traction  undertakings  there 
is  often  neglect  of  elementary  precautions,  and  the  presumably  com- 
petent persons  employed  do  not  always  appear  to  realise  the  risks 
they  often  unnecessarily  take.  Thus,  in  a  railway  sub-station  I 
found  an  attendant  eating  his  supper  while  sitting  on  the  bedplate 
of  a  motor-generator,  with  a  bare  terminal  block  at  COO  volts  above 
earth  only  two  or  three  inches  behind  his  head. 

There  are  still  to  be  found  in  use  numerous  examples  of  switches 
of  a  dangerous  type,  which  I  have  so  often  described  before,  in 
which  the  handle  cannot  be  grasped  without  danger  of  touching 
live  metal.  On  a  public  supply  station  switchboard  I  found  double- 
pole  switches  with  live  nuts  on  the  handle  side  of  the  cross-bar  less 
than  ;i  in.  apart,  with  the  switch  handle  between,  there  being  .500 
volts  difference  of  pressure  between  the  nuts. 

In  the  case  of  important  new  stations,  the  engineers  responsible 
for  the  design  do  not  always  give  sutEcient  attention  to  the  practical 
side  of  the  subseciuent  running  of  the  station.  Two  examples  of 
such  want  of  foresight  came  to  my  notice  during  the  year.  One 
was  a  new  station  for  supplying  light  and  power  in  a  large  iron  and 
steel  works.  High-pressure  three-phase  current  is  generated  and 
is  required  night  and  day,  including  Sundays.  The  switchboard, 
although  divided  into  sections,  was  not  arranged  for  screening  off 
live  parts  from  dead  parts  in  case  of  work  having  to  be  done.  It 
was,  therefore,  impossible  to  undertake  any  cleaning,  repairs  or  over- 
haul of  the  apparatus  in  safety  without  shutting  down  the  station. 
The  other  station  was  also  high-pressure  three-phase,  for  the  supply 
of  electrical  energy  over  an  extensive  area  through  sub-stations. 
Here,  again,  the  switchboard  was  badly  designed.  All  the  necessary 
isolating  switches  were  there,  but  were  wrongly  connected  and 
arranged.  The  oil  switches  for  both  generators  and  feeders  were 
connected  directly  to  the  bus-bars,  the  isolating  switches  being 
between  the  oil  switches  and  the  generators  and  feedeis.  By  this 
means,  although  it  was  possible  to  isolate  any  generator  or  feeder, 
it  was  impossible  to  isolate  any  of  the  oil  switches.  Should  an  oil 
switch  require  overhauling,  and  in  every  well-managed  station  such 
oil  switches  would  be  examined  and  overhauled  periodically 
whether  they  had  given  any  trouble  or  not,  the  work  could  only  be 
undertaken  by  shutting  down  the  whole  supply.  In  this  case  a  firm 
of  consulting  engineers  was  responsible  for  the  arrangement. 

In  premises  where  dust-clouds  are  liable  to  be  formed,  special 
precautions  should  be  taken  in  regard  to  any  electrical  installation 
to  prevent  the  possibility  of  any  sparking  or  arcing  where  it  could 
ignite  dust. 

Although  a  report  on  my  work  must  necessarily  deal  ma'jily 
with  the  unsatisfactory  and  dangerous  features  which  come  under 
my  notice,  and  with  which  I  have  to  deal,  there  is  on  the  other 
hand  an  increasing  number  of  examples  of  excellent  work  in  both 
electrical  stations  and  factories.  The  general  standard  is  much 
better  than  it  was  a  few  years  ago.  The  electrical  exhibition  held 
in  London  in  the  autumn  afforded  opportunity  lor  noting  progress 
in  different  directions.  A  number  of  firms  showed  apparatus 
which  they  had  specially  designed  in  view  of  the  requirements  of 
the  Regulatio^is. 

A  novel  and  useful  electrical  appliance  for  controlling  cranes  in 
the  loading  and  unloading  of  ships,  which  seems  likely  to  be 
extensively  adopted,  for  this  and  other  purposes,  not  only  on 
account  of  its  efficiency  for  the  work,  but  also  on  account  of 
greater  safety  to  the  workmen  employed,  was  brought  to  my  notice 
during  the  year.  It  has  been  already  applied  to  the  control  of 
both  electric  and  hydraulic  cranes.     The  driver  stands  at  a  con- 


venient point  beside  the  hatchway,  whence  he  can  see  into  the 
hold.  He  is  provided  with  a  small  drum-shaped  controller  slung  from 
his  shoulders,  and  he  can  move  about  freely  as  he  likes.  H,e, 
therefore,  has  the  load  in  sight  from  the  bottom  of  the  hold  until 
it  is  deposited  upon  the  quay,  railway  wagon,  or  barge  The  con- 
troller, which  is  connected  to  the  crane  by  a  flexible  armoured 
cable  is  provided  with  two  handles,  one  for  controlling  the  hoisting 
and  lowering  motions,  and  the  other  for  slewing.  There  is  al.so  an 
emergency  button,  by  which  the  current  can  be  out  off  and 
the  crane  brought  instantly  to  rest.  The  crane  motors  are 
operated  through  a  system  of  contactors  which  are  con- 
trolled from  the  portable  controller  by  means  of  a  com- 
paratively small  current  at  a  low  voltage.  Thus  the  crane 
motors  may  be  worked  from  a  .500-volt  supply,  whilst  100 
volts  only  may  be  used  in  the  portable  controller,  a  small  motor 
generator  being  placed  in  the  crane  cabin  for  providing  the  low 
voltage  current.  The  operation  of  the  cranes  in  this  way  is  very 
interesting  to  watch.  The  most  striking  features  are  the  perfect 
control  of  the  load  and  the  fact  that  the  crane  cabin  having  no 
occupant,  the  whole  operation  appears  to  be  automatic. 

An  apparatus  has  been  devised  by  Dr.  K.  A.  Fries,  of  Stockholm, 
and  has  been  recently  introduced  into  this  country,  for  carrying 
out  the  Sylvester  method  of  artificial  respiration.  The  Schiiter 
method  is  now  generally  considered  by  medical  men  to  be  superior, 
one  reason  being  that  the  patient  being  placed  face  downwards, 
the  difficulty  of  the  tongue  blocking  the  air  passages  is  obviated. 
A  representative  committee  of  American  doctors  and  electrical 
men,  who  recently  considered  the  merits  of  the  different  methods, 
have  unanimously  recommended  the  Schiifer  method. 

The  use  of  electrical  energy  for  motive  power  purposes 
in  factories  has  been  developed  almost  entirely  during  the 
past  10  years,  and  the  horse-power  of  motors  connected  to 
public  supply  mains  is  at  least  744,(100.  The  actual  total 
for  all  factories  is,  no  doubt,  much  larger,  as  a  number  of 
important  districts  are  omitted  and  factories  generating  their 
own  electrical  energy  are  not  included.  Whilst  the  number 
of  accidents  was  steadily  increasing  up  to  the  end  of  1907, 
it  has  since  remained  almost  stationary.  The  check  in  the  increase 
of  the  number  of  accidents  occurred  in  the  year  following  the  issue 
of  the  draft  Regulations,  in  which  the  attention  of  occupiers  and 
engineers  was  further  drawn  to  the  consideration  of  questions  of 
safety  by  the  public  inquiry.  Had  the  accidents  continued  to 
increase  at  the  same  rate  and  in  accordance  with  the  increasing  use 
of  electrical  energy,  they  would  now  have  reached  more  than 
double  the  number  actually  recorded.  The  results  are  even  more 
favourable  than  is  indicated,  as  there  are  now  included  for  the 
first  time  accidents  occurring  at  electrical  stations  of  purely 
traction  undertakings. 

TABLE  III.— Electrical  Fatalities  Reported   under  the 
Factory  Acts  in  1911. 


Voltage  of 

System — A,  alter- 

circuit or 

nating;!,  single- 

No. 

District. 

probable 

phase  ;    2,    two- 

voltage  of 
shock. 

phase  ;  3,  three- 
phase  ;  D,  direct. 

1 

Feb. 

South  London 

10,000 

10,000 

A  1. 

2 

April 

Newcastle    . . . 

580 

• 

D. 

3  1  July 

Newcastle    ... 

440 

250-440 

A  3. 

4 

July 

Glasgow 

250 

250 

D. 

July 

Newcastle    . . . 

20,000 

12,000 

A3. 

fi 

July 

Manchester ... 

10,000 

6,000 

A3. 

7 

July 

Birmingham 

2,100 

2,100 

A  2. 

8 

Aug. 

Stockton      ... 

440 

250-440 

A3. 

!l 

Aug. 

Newcastle    ... 

440 

250-440 

A3. 

10 

Oct. 

Southi  London 

2,200 

2,200 

Al. 

11 

Dec. 

South  London 

220 

125-220 

A3. 

Bums,  not  shock. 


OUR  LEGAL  QUERY  COLUMN. 

[  Qtiestiom  addressed  to  this   cohmin   shmdd   be  vyrUten  on  one  side 
of  the  payer  only.^ 


"  A.  P."  writes  :— "Our  electrical  system  is  a  private  one,  not  having 
obtained  Parliamentary  powers,  but  permission  from  the  local 
authorities.  We  supply  energy  through  overhead  wires,  and  as  the 
G.P.O.  wires  are  also  overhead,  alterations  to  their  system  were 
necessary  to  enable  us  to  conform  with  their  regulations.  These 
alterations  were  carried  out  at  our  expense,  amounting  to  nearly 
£200. 

'  The  whole  of  our  system  was  passed  as  satisfactory  by  the  P.O. 
authorities,  but  they  are  continually  requiring  of  us  to  pay  the 
cost  of  alterations  to  their  system  when  making  extensions.  Thus, 
when  they  run  a  pair  of  insulated  wires  to  a  new  customer,  which, 
inlthe  ordinary  course,  would  be  bare,  we  are  called  upon  to  bear 
the  extra  cost. 

"  At  present  I  have  a  pole  stayed  across  the  road,  in  the  manner 
shown  in  sketch.  Extensions  to  the  telephone  are  being  made, 
which  brings  their  wires  down  to  within  17  ft.  from  the  ground 
level.     I  am  asked  to  either  move  my  stay  or  lower  it  and  give 
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the  necessary  clearance,  but  both  these  are  impossible,  and  I  want 
them  to  put  in  a  taller  pole,  to  which  they  reply  that  if  they  do  bo, 
it  will  be  at  our  expense. 

"  1  luk.  are  they  juutitied  in  makini;  these  continual  chargfes  on 
u»  for  these  alterationsi,  when  a  satisfactory  system,  approved  by 
them,  was  laid  out  in  the  first  instancit .'  ITnder  the  present  n'yimi',  I 
am  absolutily  at  their  mercy.  They  can,  apparently,  command  me 
to  take  up  a  pole  wlien  they  like,  »nd  move  it  to  a  spot  to  meet 
their  reciuirements,  when  a  little  bit  of  common-sense  on  their  part 
could  save  me  a  lot  of  trouble  and  expense." 

*,"  "  A.  P.  '  appear.^  to  be  afraid  that  he  is  at  the  mercy  of  the 
Postmaster-lieneral,  and  having  re(;ard  to  the  provisions  of  the 
Electric  [jightinfr  Act,  liSS8,  which  especially  apply  to  uudertakin(;s 
carried  on  otherwise  than  in  accordance  with  the  terms  of  a 
provisional  order  or  special  Act,  it  appears  that  this  is  so.  Thus,  by 
Sec.  4  (2)  of  this  Act,  where  in  any  case  any  electric  line  or  work 
is  useil  for  the  supply  of  electricity  in  such  a  manner  as  to 
affect  injuriously  any  telepraphic  line  of  the  Postmaster-General, 
or  to  affect  the  telefcraphic  communication  throu(;h  any  such  line, 
the  Postmaster-General  may,  by  notice  to  be  served  upon  the  body 
01  person  owning  or  using,  or  entitled  to  use,  such  electric  line  or 
work,  rwjuire  that  such  supply  be  continued  only  in  accordance 
with  such  conditions  and  rcj^ulations  for  the  i)rotection  of  the 
telegraphic  lines  of  the  Postma-tter-General,  and  th<>  telegraphic 
communication  through  the  same,  as  he  may  by  or  in  pursuance  of 
such  notice  prescribe,  and  in  default  of  compliance  with  such 
conditions  and  regulations,  the  Postmaster-General  may  require 
that  the  supply  of  electricity  through  such  electric  line  or  work 
shall  be  forthwith  discontinued.  Provided  that  nothing  in  this 
sub-section  shall  apply  to  the  supjily  of  electricity  through  any 
electric  line  or  worii  laid  down  or  erected  under  and  subject  to  the 
provisions  of  any  licence,  order  or  special  Act,  or  which  may  be 
used  in  accordance  with  any  conditions  or  regulations  prescribed  by 
the  Board  of  Trade  by,  or  in  pursuance  of,  any  notice  given  by 
them  under  this  section. 


REVIEWS. 


/>irect  and  Altemaiiny  Current  Manual.      By  F.  Bkdki.l 

and  C.  A.  PiKRCK.    Second  Edition.     London  :  Constable 

and  Co.,  Ltd.     1912.     Price8s.net. 

This  book,  which  was  first  published  by  Prof.  Bedell  in 
1!H)!),  has  now  been  broii.i,'ht  well  up  to  date.  Its  authors 
claim  that,  in  a  restricted  sense,  it  is  now  complete.  This 
completeness  has  been  gained  by  a  process  of  judicidus 
elimination  rather  than  compression,  experiments  consisting 
of  a  large  amount  of  data-taking  and  tabulation  and  a  small 
amount  of  technical  content  having  been  dropped  in  favour 
of  those  which  have  proved  most  effective  in  student  de\  elop- 
ment. 

The  "  method "  of  the  book  is  as  follows  :  A  typical 
machine  is  taken  and  discussed  in  some  detail.  Instructions 
for  testing  and  obtaining  characteristics  are  given,  together 
with  diagrams  of  connections  and  curves  obtained  from  such 
machines.  The  curxes  are  then  discussed  in  detail  and 
appendices  are  added  to  make  clear  some  of  the  difficult 
points. 

An  unfortunate  feature  is  that  the  footnotes  to  the  pages 
are  often  so  numerous  and  lengthy  that  they  encroach  on  the 
space  and  inconvenience  the  reader.  Such  footnotes  might 
have  been  added  to  the  appendices  to  Siive  confusion. 

Typical  direct-current  machinery  is  dealt  with  in  the  tirst 
two  chapters,  and  the  rest  of  the  book  is  devoted  to  the 
generation,  transformation  and  conversion  of  alternating 
currents. 

The  chapter  on  ••  Single-Phase  Currents  "  is  an  extremely 
well-written  one.  The  subject  is  treated  graphically  as  well 
as  algebraically,  and  some  of  the  paragraphs,  including  those 
on  power  factors  and  wattless  currents,  could  hardly  have 
been  done  better.  Unfortunately,  the  same  cannot  be  said 
of  some  of  the  paragraphs  on  polyphase  currents.  Under 
the  latter  heading  one  also  expected  to  find  far  more  inform- 
ation on  power  distribution  than  is  actually  given.  The 
"  three-wire  system  "  is  spoken  of  in  a  vague  sort  of  way, 
but  its  importance  seems  to  have  been  underestimated. 

Induction  and  synchronous  motors  are  dealt  with  in  great 
detail,  graphical  methods  being  frequently  employed  to  great 
advantage.  In  these  sections,  however,  the  omission  of 
summarised  results  of  experiments  is  a  very  marked  dis- 
advantage. In  the  early  part  of  the  book  one  is  tempted  to 
believe  that  the  authors  have  wilfully  omitted  such  obvious 
comparisons   as   could  be    made,  say,  between  the  various 


kinds  of  D.c.  machines,  perhaps  with  the  intention  of 
allowing  the  student  to  think  out  such  things  'for  himself. 
But  when  one  finds  no  summary  of  the  relative  advantages 
and  disadvantages  of  induction  and  synchronous  machines,  it 
becomes  evident  that  the  omissions,  whether  wilful  or  not, 
are  detracting  from  the  usefulness  of  the  book. 

The  remark  that  "  the  growth  of  electric  traction  has  been 
coincident  with,  if  not  dependent  upon,  the  general  use  of  the 
synchronous  converter  "  is  followed  by  a  useful  chapter  on 
the  theory  and  practice  of  electrical  conversion. 

.V  chapter  on  Wave  Analysis  and  a  collection  of  problems 
complete  the  work.  The  student  of  electrical  engineering 
should  find  enough  in  this  book  to  enable  hira  to  carry  out 
tests  on  all  kinds  of  electrical  machinery  in  a  rational  and 
intelligent  manner. — P.H.S.K. 


EUrtrkal  Eni/ineerhi;/  Test  Sheets.  By  Pkok.  P.  C.  Cald- 
wKi.i,.  London  :  Hill  Publishing  Co.,  Ltd.  Price  'Js.  (id. 
net. 

This  book,  if  book  it  can  bg  called,  is  a  fresh  departure  in 
the  way  of  imparting  knowledge  of  electrical  testing  to 
students  of  engineering.  It  consists  of  a  great  number  of 
loose  sheets  fixed  inside  a  cover,  in  such  a  manner  that  any 
sheet  may  be  removed  or  replaced  at  will. 

The  author  calls  his  system  "  The  (Question  and  Reference 
Method."  This  means  a  system  of  laboratory  instruction, 
in  which  the  student  is  required  to  answer  a  number  of 
questions  covering  the  theory  and  performance  of  the  test 
to  be  made,  before  it  is  begun,  and  in  which  he  gets  his 
information  from  carefully  selected  references,  rather  than 
from  a  single  manual.  The  author  thinks  that  such  a  system 
combines  the  advantage  of  the  research  method  with  the 
greater  expedition  gained  by  the  use  of  the  ordinary  labora- 
tory manual.  The  student  has  to  work  up  the  answers  to 
the  preliminary  questions  before  he  begins  the  actual  test, 
and  hence  he  is  assured  of  a  good  knowledge  of  the  subject 
before  he  actually  engages  in  any  particular  experiment. 
Again,  having  some  preliminary  knowledge  of  important 
features  of  the  test,  he  requires  less  explicit  directions  in  its 
performance,  independence  of  action  being  thus  cultivated 
without  too  much  loss  of  time. 

The  chief  object  of  the  author,  however,  in  adopting  the 
loose-leaf  system  is  to  help  to  solve  the  difficult  problem  of 
producing  a  manual  adaptable  to  the  varying  conditions  of 
different  laboratories  and  courees  :  for  further  tests  may 
easily  be  inserted  in  leaf  form,  if  such  be  desired,  or  some 
may  be  omitted  that  are  already  there.  As  many  books  are 
referred  to  in  the  preliminary  instructions,  from  which 
students  are  supposed  to  make  notes,  a  reference  library,  is 
indispensable  at  the  Institute  where  the  tests  are  carried  out. 

The  range  of  subjects  covered  is  very  large,  practically 
embracing  the  whole  gamut  of  electrical  measurements  and 
testing.  The  experiments  are  subdivided  in  order  of  diffi- 
culty, those  suitable  for  elementary,  advanced  and  research 
students  being  suitably  marked. 

It  has  always  been  a  difficult  matter  in  laboratory  work 
to  cater  for  students  belonging  to  the  different  colleges  and 
institutions,  by  reason  of  the  varying  types  of  apparatus 
to  Ije  found  in  the  different  laboratories,  and  the 
somewhat  different  courses  ifollowed.  Most  teachers  have 
their  own  pet  methods  of  giving  instruction,  and  get  out 
their  own  experimental  sheets.  They  usually  resent  anything 
being  forced  upon  them,  considering,  very  truly,  that  they 
themselves  are  the  best  judges  of  what  is  suitable  for  their  own 
particular  needs.  Furthermore,  it  is  doubtful  if  any  method, 
however  elastic,  can  be  taken  as  a  standard  in  laboratory 
teaching.  The  very  essence  of  experimental  work  is  a 
flexible  variation  conforming  to  conditions  of  time  and  place. 
So  that,  taking  all  in  all,  laboratory  teaching,  above  all 
teaching,  usually  resolves  itself  into  individual  instruction. 

The  work  under  review  is  an  heroic  attempt  to  standardise 
laboratory  work,  to  reconcile  the  various  conflicting  and 
antagonistic  elements  always  present  in  it.  The  author 
states  that  it  has  been  very  successful  where  it  has  been  used, 
chiefly  in  the  Ohio  State  University,  and  we  can  well  beheve 
this.  If  it  would  be  successful  anywhere,  that  place  would 
be  a  well-equipped  University,  where  many  advanced  students 
were  to  be  found.     For  there  can  be  little  doubt  that  any 
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student  who  conscientiously  carried  out  even  one-third  of  the 
experiments  given  would  have  a  very  good  knowledge  of 
electrical  testing  ;  for  such  places,  then — for  the  Universities 
and  higher  day  institutions — the  book  will  probably  answer 
well.  But  what  about  the  evening  classes  in  technical  insti- 
tutions, where  thousands  of  students  assemble  to  learn  some- 
thing of  electrical  testing  ?  Will  it  do  for  them  ?  We  are 
afraid  not.  Evening  instruction  is  a  science  unto  itself. 
No  man  who  has  not  engaged  in  it  for  years  can 
have  any  conception  of  its  ditliculties  and  limita- 
tions. We  may  safely  say  that  any  text-book  which 
is  suitable  for  day  courses,  is  always  unsuitable  for  evening 
classes.  Indeed,  we  may  go  further  and  lay  down  as  an 
axiom  that  what  is  good  for  day  classes  is  jj-j-so  facto  bad  for 
evening  work. 

The  work  shows  in  its  make-up  much  painstaking  care, 
and  although,  as  a  general  method  of  laboratory  teaching,  it 
will  not  find  favour  with  all,  yet  we  appreciate  the  fact  that 
there  are  some  who  will  undoubtedly  bless  it.  The  price 
seems  to  us  excessive.  No  doubt  there  is  a  good  ;is.  6d. 
worth  in  it,  but  English  text-book  readers  are  accustomed  to 
obtain  more  volume  for  their  money. 


Macchine  Dinamo-EJetlriche  e  Trasformalori  Statici.  By 
IxG.  Cesare  Della  Salda.  Milan  :  Biblibteca  di 
Elettricita.     Price  3  lire. 

The  bewildering  number  of  distinct  types  of  electrical 
machinery  in  actual  use  is  only  made  obvious  when  a  syste- 
matic classification  is  made  of  them.  We  have  such  a 
classification  before  us  in  a  treatise  by  Ing.  Cesare  Della 
Salda,  with  the  title  of  "  Dynamo-Electric  Machinery  and 
Static  Transformers."  The  sub-title  better  explains  the 
scope  of  this  work,  which  is  "  a  synthesis  and  explanation 
of  the  working  principles "  of  the  above  machinery.  The 
book  opens  with  a  comparison  of  the  different  conceptions  of 
energy,  as  kinetic,  electrostatic,  electrodynaniic,  magnetic, 
with  a  view  to  keeping  in  the  reader's  mind  the  analogy 
between  the  various  forms  of  energy,  and  the  fact  that  all 
electrical  machinery  exists  for  the  transformation  of  these 
forms  of  energy.  This  point  seems  to  be  rather  laboured, 
and  indeed,  the  innovation  which  the  author  mentions  in  his 
preface,  being  a  physical  interpretation  of  electrostatic 
potential,  seems  rather  to  mislead  the  student  than  to  help 
in  the  classification  which  forms  the  value  of  this  book.  In 
order  to  interpret  electrostatic  potential  in  this  way,  a  product 
is  arrived  at  of  i  q  v,  where  y  is  the  electrostatic  charge,  and 
v  its  potential,  the  expression  being  intended  to  show  the 
analogy  with  the  expression  for  the  kinetic  energy  of  a 
moving  mass.  The  most  valuable  part  of  the  present  work 
lies  in  the  very  systematic  way  in  which  the  types  of  dynamc- 
electric  machinery  have  been  classified  according  to  the  form 
of  energy  transformation  carried  out  by  each  type  of 
machine. 

Thus  in  Part  I  of  the  book  all  the  different  transform- 
ations of  energy  by  electrical  machinery  are  covered.  In 
Part  II  the  various  types  of  dynamo-electric  machinery 
in  use  are  divided  into  six  classes,  according  to  the  functions 
they  perform  in  the  transformation  of  energy. 

Class  lA  includes  26  different  types  of  machine,  forming 
the  most  important  class  commercially.  It  covers  all  types 
of  generators  of  continuous,  single-phase  and  polyphase 
currents,  with  independent  fields. 

Class  2a  concerns  motors,  82  different  types  of  energy 
transformations  being  given. 

Class  3a  includes  various  types  of  transformers  of  electro- 
dynamic  energy  into  electrodynamic  energy,  that  is,  static 
transformers,  motor-generators,  converters  and  rectifiers. 
Eleven  types  are  described. 

Classes  4a  and  5a  cover  single-phase  and  polyphase  genera- 
tors and  motors  with  combined  fields. 

Class  Ga  includes  various  special  transformations,  such  as 
transformations  of  frequency  and  special  grouping  of 
alternating-current  motors. 

After  the  setting-out  of  the  above  six  classes,  and  the 
types  included,  the  types  are  dealt  with  one  by  one,  and  a 
short  description  is  given  of  the  working  theory  of  each. 
In  Class  lA  the  theory  of  several  less  widely  known  and 
special  machines  is  given,  and  among  the  better  known,  those 


of  Heyland,  Hutin-Leblanc,  Boucherot  and  Parsons.  The 
theory  of  the  Blathy,  Thury  and  Tirrill  systems  of  mechanical 
alternator  regulators  is  also  described. 

In  Class  2a  some  I'eference  is  made  to  the  control  of 
induction  motors,  but  there  is  no  mention  of  the  Heyland 
method  of  speed  control,  which  has  been  previously  described 
in  these  pages,  and  which  has  great  advantages  over  the 
ordinary  method  of  decreasing  the  number  of  poles  by 
re\ersing  the  current  in  some  of  the  stator  coils.  Rever- 
sible booster  systems  are  not  dealt  with  in  this  treatise, 
presumably  because  they  present  no  special  form  of  energy 
transformation. 

Of  course  the  value  of  any  such  classification  as  the 
author  has  made  lies  in  its  applicabUity  to  the  ordinary  uses 
of  the  student,  and  if  the  various  classes  do  not  fall  easily 
into  place  in  the  study  of  the  theory  of  electrical  machinery 
the  classification  does  not  fulfil  its  purpose.  There  is  no 
doubt  that  as  the  various  classes  have  been  arranged  in  this 
treatise  they  enable  the  student  to  find  easily  enough  the 
type  of  machine  on  which  he  may  want  information,  but  a 
good  index,  with  something  more  than  the  headings  of  each 
paragraph,  would  be  an  improvement.  So  also  would 
clearer  and  larger  diagrams  be.  In  spite  of  any  such  slight 
defects  the  book  is  a  thoroughly  useful  one,  and  any 
practical  engineer  as  well  as  student  would  find  a  place  for 
it  among  the  working  part  of  his  technical  library. 


Elemtnlary   Lectures  on   Electric    Lischan/es,    Waves    and 

Impulses,  and  Other  Transients.     By  C.  P.  Steinmetz, 

Ph.D.    lltll.    London  :  Hill  Publishing  Co.,  Ltd.    Price 

8s.  Gd.  net. 

In  the  Cantor  Lecture  of  1900,  Dr.  Fleming  opened  his 
remarks  as  follows  : — 

"  The  study  of  electric  oscillations  and  electric  waves  has 
of  late  years  borne  fruit  in  practical  developments  which 
embrace  matters  of  more  than  purely  scientific  interest." 

The  truth  of  this  statement  has  been  made  evident  to  elec- 
trical engineers  during  the  past  decade  by  the  vast  increase 
hi  the  use  of  high-tension  power,  while  its  transformation  to 
lower  voltages  has  rendered  the  study  of  "  transients  "  a  vital 
necessity. 

Dr.  Steinmetz  has  already  made  an  important  con- 
tribution to  the  literature  of  this  subject  in  his 
"  Theory  and  Calculations  of  Transient  Electric  Pheno- 
mena and  Oscillations."  In  the  book  under  review  he 
has  given  a  more  descriptive  account,  but  withal  an 
account  not  lacking  in  precision,  of  the  origin  and  effects  of 
electric  impulses  on  electric  circuits.  He  describes  this  book 
as  "  a  translation  from  mathematics  into  English  "  of  his 
former  work.  It  comprises  a  series  of  nine  lectures 
originally  delivered  to  the  Graduate  Classes  of  Union 
University,  together  with  an  additional  chapter  on  the 
calculation  of  inductances  and  capacities. 

The  first  lecture  deals  with  the  origin  and  nature  of 
transients.  A  transient  is  defined  as  "  the  result  of  a  change 
of  the  amount  of  stored  energy,  and  is  the  phenomenon  by 
which  the  circuit  readjusts  itself  to  the  change  of  stored 
energy."  The  author  points  out  the  existence  of  transients 
with  all  forms  of  energy,  and  gives  three  interesting  reasons 
why  electrical  transients  have  been  studied  more  than 
others  : — 

(a)  Electrical  transients  generally  are  simpler  in  nature, 
and  therefore  yield  more  easily  to  a  theoretical  and 
experimental  investigation. 

(V)  The  theoretical  side  of  electrical  engmeering  is  further 
advanced  than  the  theoretical  side  of  most  other  sciences. 

(r)  The  destructive  effects  of  transients  in  electrical 
systems  are  far  more  common  and  more  serious  than  with 
other  forms  of  energy. 

(«)  and  (c)  would  seem  to  be  sound  enough  reasons, 
but  (h)  is,  unfortunately,  an  ideal  reason  rather  than  a 
real  one. 

The  exponential  curve,  as  the  expression  of  the  simplest 
form  of  transient,  is  discussed  in  some  detail,  and  reference  is 
made  to  the  decay  of  radio-active  substances  as  an  illustration 
of  another  form  of  simple  transient.  The  effect  of  friction 
on  electric  impulses  is  also  dealt  with. 

Lecture  II  is  devoted  to  the  Electric  Field,  the  subject 
being   treated    in     a  very  straightforward    manner.       The 
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analogous  relations  existing  between  the  magnetic  and  elec- 
tric fields  and  the  magnetic,  dielectric  and  electric  circuits 
arc  set  out  in  useful  tallies  at  the  end. 

Single-t'uergy  Transients  are  dealt  with  in  three  lectures  : 
(1)  Continuous-current  circuits;  (2)  Alternating-current 
circuits  ;  (:'>)  Ironclad  circuits. 

An  extremely  practical  (|Uestion,  viz.,  the  starting 
transients  in  a.c.  circuits,  is  discussed  at  some  length  ; 
graphical  methods  for  calcidating  the  magnetic  fields  in  poly- 
phase machinery  are  given,  and  oscillograms  of  armature  and 
field  currents  for  momentary  short-circuits  provide  valuable 
information  on  this  subject. 

liCcture  VI  treats  of  the  case  in  which  the  energy  is  stored 
in  two  forms — as  dielectric  and  magnetic  energy.  The 
oscillation  produced  is  studied  by  considering  separately  the 
pulsation  of  energy  between  the  two  forms  and  the  gradual 
dissipation  of  energy.  The  subjects  of  liine  Oscillations  and 
Travelling  Waves  are  illustrated  by  oscillograms  taken  on 
actual  industrial  circuits,  while  a  whole  chapter  is  taken  up 
with  consideration  of  the  practical  case  in  which  oscillations 
take  place  in  a  compound  circuit  consisting  of  transformer, 
line,  load,  iVc. 

In  the  added  chapter  on  the  calculation  of  inductance 
and  capacity  the  formula — 

L  =  2  {log  s/r  -f  ^/l  j    10^"  henryscm. 
for  two  wires  is  derived  by  considering  the  internal  flu.\  in 
the  conductor  of  radius  /■  and  the  external  flux,  the  return 
conductor  being  at  a  distance  s.     The  capacity — 

10"  farads/cm. 


The  value  of  i,  for  a  con- 
obtained   by  the    method  of 


2  ?'■•'  log  s/» 
is  obtained  in  the  usual  way 
ductor  with  earth  return  is 
electrical  images. 

The  book  is  well  indexed,  the  chapter  headings  being 
picked  out  in  larger  type,  facilitating  reference  to  particular 
subjects.  In  so  far  as  it  accomplishes  the  difficult  task  that 
its  author  sets  out  u]ion — viz.,  to  translate  mathematical 
physics  into  English  (or,  rather,  American) — this  b(X)k  must 
be  dubbed  a  success. —  I'.  II.  S.  K. 


HINTS    ON    DEVELOPING   A  MOTOR   LOAD. 


By  WALTER  E.  ROGERS,  A.M.I. E.E. 


Happily,  the  day  is  now  past  when  many  of  our  station 
chiefs  would  not,  or  could  not,  admit  that  a  cheap  power 
supply  was  advantageous  to  themselves  as  controllers  of  an 
undertaking,  generally  speaking,  representing  the  local 
ratepayers'  interests  directly  or  indirectly.  Hut  in  many 
quarters,  especially  in  connection  with  the  smaller  munici- 
palities, the  arguments  still  rage  around  the  question,  as  our 
City  Fathers  put  it,  of  selling  a  commodity  under  cost  price. 
The  committee-man's  point  of  view  usually  takes  a  form 
based  on  a  number  of  years'  experience  as  a  purveyor  of 
tea  and  coffee,  that  if  these  commodities  cost  him  lOd.  per 
lb.,  he  cannot  afford  to  dispose  of  them  at,  say,  sd.  per  lb. 
Well  and  good,  so  far  as  his  business  goes  ;  but  this  reason- 
ing does  not  apply  to  a  manufacturing  concern  where  turn- 
over may  be  said  to  be  the  sine  qua  noii  of  a  satisfactory 
balance-sheet.  All  the  arguments  brought  forward  by  the 
station  man  in  favour  of  a  cheap  supply  of  electricity  for 
power  can  be  boiled  down  to  the  statement  that  if,  by  selling 
c.heaply  to  day-load  consumers,  we  can  increase  our  units 
generated  by,  say,  20  per  cent.,  this  so  reduces  the  cost  of 
production  that  a  much  larger  profit  is  made  on  the  total 
output. 

In  making  this  statement  I  am  aware  that  I  am  by  no 
means  exhaustively  treating  this  complex  subject  :  but  I 
maintain  that  it  underlies  the  bulk  of  argument  on  this 
question.  Assuming  that  by  now  our  Committee  has  been 
worked  up  to  the  right  pitch  of  intelligence,  or  enthusiasm, 
to  grasp  the  fact  that  it  would  be  to  the  interests  of  the 
department  and  the  ratepayers  to  proceed  on  the  lines 
advocated  by  the  man  whom  the  Council  has   elected,  out  of 


300  applicants,  to  fill  the  onerous  post  of  Borough  Electrical 
Engineer  at  the  princely  stipend  of  .£200  per  year — Where 
is  the  money  for  a  motor-hiring  scheme  to  come  from  ?  Here 
is  a  facer. 

The  Cor])oration's  Act,  or  Provisional  Order,  makes  no 
]ir()vision  for  anything  in  the  nature  of  hiring-out  apparatus, 
and  the  Town  Clerk  ad\ises  that  it  will  cost,  perhaps,  .£300 
til  obtain  the  necessary  powers.  In  fact,  everybody  in 
authority,  including  the  Ij.G.B.,  seems  to  have  combined 
metaphorically  to  throttle  the  engineer. 

It  may  be  very  wrong,  but  I  know  of  municipalities  to-day 
ojierating  highly  successful  motor-hiring  schemes  with  never 
a  bit  of  power  oi-  authority  for  doiiig  so  ;  but  since  they  are 
such  a  brilliant  success  financially,  I  presume  nobody  asks 
questions.  The  whole  thing  came  about  after  a  quiet 
conference  between  the  chairman,  the  engineer  and  the 
borough  treasurer.  Xot  being  present  at  the  conference 
myself,  I  know  not  what  went  on,  but  I  was  given  to  under- 
stand that  the  air  was  cleared  with  overdrafts. 

£200  to  L':!ti()  is  enough  to  start  a  small  motor-hiring 
scheme,  provided  one  is  sure  of  one's  ground,  and  goes  to 
work  feeling  one's  way  cautiously.  Do  not  attempt  any 
hire-]mrcha8e  work  at  first,  but  just  rent  a  few  motors  out, 
fixing  your  rents  high.  Nothing  less  than  20  per  cent,  on 
capital  cost  of  motor  and  installation  is  safe. 

I  know  that  all  this  does  not  conform  to  the  highly 
desirable  financial  methods  advocated  in  your  admirable 
journal,  but  it  is,  and  has  been,  done  most  successfully 
within  my  experience,  and  the  only  excuse  I  submit  is  that 
"  nothing  succeeds  like  success." 

The  remnant  of  a  conscience  prompts  me  to  suggest  an 
alternative  to  the  above  sciindal.  Competition  is  keen,  we 
are  told,  amongst  elei;trical  manufacturers.  In  conversation 
with  some  of  them,  I  have  gathered  that  a  few  of  them,  at 
any  rate,  are  prepai'cd  to  stand  godparent  to  a  motor-hiring 
scheme.  On  these  lines  it  should  not  be  dilficult  to  get  to 
work,  to  the  advantage  of  all  concerned. 

Since  this  ai'ticle  does  not  purport  to  treat  the  subject 
from  the  large  undertakings'  point  of  view,  such  desirable 
aids  as  an  army  of  canvassers,  tons  of  literature,  and  a 
showroom  are  assumed  to  be  non-existent.  I  refer  only  to 
the  undertakings  where,  eliminating  the  generating  staff,  the 
electricity  department  is  run  by  the  chief,  a  mains  man,  a 
clerk  and  a  boy.  Here,  if  the  mains  man  is  keen,  he  will 
earn  his  £2  or  £3  per  week  by  combining  the  duties  of  can- 
vasser and  ainsumere'  adviser,  meter  tester  and  draughts- 
man, and  very  possibly  a  host  of  other  duties  as  well.  So 
far  as  my  experience  goes,  he  will  have  far  more  to  see  to 
than  any  one  individual  can  possibly  attend  to  efficiently. 
Under  these  circumstances  very  little  genuine  canvassing  will 
be  done,  except  possibly  in  the  summer  months,  when  it  is 
quite  pleasant  to  cycle  round  the  town,  calling  upon  all  the 
butchers,  bakers  and  candlestick  makers,  &c.,  apropos  of 
electrifying  their  respective  chaff-cutters,  hoists,  &c. 

All  things  considered,  our  mains  man  must  have  con- 
siderable latitude  as  regards  hours  of  attendance  at  the 
office  or  works,  and,  above  all,  he  must  have  ample  authority 
to  close  a  deal  promptly  without  too  much  reference  to  head- 
quarters. Most  vital  of  all,  he  must  be  allowed  to  use  his 
discretion. 

Personally,  I  have  secured  more  orders,  or  obtained  more 
consumers,  by  offering  to  install  free,  gratis  and  for  nothing, 
a  motor  for  a  few  months  on  trial,  the  user  paying  only  for 
energy  consumed,  than  by  any  other  means.  If  this  be  done 
intelligently  by  an  experienced  man  with  a  tongue,  who 
thoroughly  knows  his  town  and  the  people,  I  venture  to  predict 
that  very  few  motors  will  be  returned  to  stock  at  the  end  of  the 
month  or  two's  trial.  Some  managers  have  said  to  me,  "Why 
go  in  for  motor  hiring  at  all,  when  you  can  get  your  fellow- 
townsmen  to  buy  their  own  motors  outright  ?  "  Happily  but 
few  are  the  managers  who  can  talk  like  this  with  justice. 
Usually,  if  one  inquires  into  this  particular  manager's  works 
costs,  &c.,  one  finds  them  high,  inevitably  due  to  a  poor  load 
factor — i.e.,  lack  of  day  load. 

One  of  the  most  serious  disadvantages  under  which  the 
Corporation's  official  labours,  as  compared  with  the  power 
company's  representative,  is  in  the  matter  of  special  rates  to 
special  consumer.  The  narrow-minded  bigotry,  to  say 
nothing  of  any  legal  restrictions,  which  frequently  impedes 
or  hampers  the  progress  of  a  municipality  operating  a  really 
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going  concern,  demands  that  the  electricity  department  shall 
have  a  printed  and  published  tariff.  In  the  majority  of 
cases  this  operates  well  enough,  and  obviates  complication  if 
the  maximum-demand  system  is  not  in  Vogue. 

One  undertaking  with  which  I  was  connected  was  feeling 
very  keenly  the  influence  of  a  power  company's  competition. 
The  company  could  step  in  and  offer  a  favourable  price  to  a 
prospective  and  desirable  consumer,  because  it  (the 
company)  knew  exactly  what  the  local  Borough  tariff 
was. 

To  meet  this  kind  of  one-sided  competition,  the  Borough 
electrical  officials  devised  a  scheme  of  charges  based  on  the  . 
load-factor  of  the  consumer,  this  being  printed,  published 
and  circulated  after  what  seemed  an  interminable  amount  of 
squabble  and  argument  in  the  committee  and  Council 
chambers.  Armed  with  the  new  figures  and  my  chief's 
authority,  I  was  placed  in  a  position  where  I  could,  and  did, 
wage  a  very  successful  campaign  in  competition  with  the 
company.  Knowing  the  town  as  well  as  my  native  bush,  I 
approached  first  of  all  a  corn-mill  owner,  who  was  operating  his 
plant  with  suction-gas  equipment.  Having  had  my  eye  on 
his  plant  for  some  time,  I  knew  every  detail  of  his  costs, 
working  hours,  h.p.,  &c.  ;  henc«  I  was  able  to  install  a 
motor  free  on  trial,  with  the  absolute  certainty  that 
electricity  would  show  a  considerable  economy  over  gas. 
This  proving  to  be  so  after  three  months'  trial,  I  succeeded 
in  electrifying  the  whole  mill,  disposing  of  the  gas  plant 
so  favourably  that  the  pecuniary  outlay,  so  far  as  this  mill 
was  concerned,  did  not  exceed  £10.  The  owner  was,  and 
is  to-day,  satisfied  :  we  gained  a  consumer,  who,  when  last 
I  heard  of  him,  was  using  upwards  of  20,000  units  per 
quarter. 

1  could  repeat  the  above  story  almost  indefinitely,  but 
should  be  serving  no  useful  purpose  in  so  doing  ;  where- 
fore, I  turn  to  other  matters. 

What  method  shall  we  adopt  to  ascertain  the  load 
factors  of  our  consumers,  be  they  prospective  or  actually 
in  being  ?  Here  I  say  most  emphatically,  when  you  are, 
as  it  were,  fighting  a  company,  the  less  you  have  to  do 
with  recording  instruments  the  better.  The  hardest 
weapon,  oi',  rather,  the  most  subtle  and  far-reaching,  which 
a  company  employs,  is  "gab."  Therefore,  fight  it  with 
its  own  weapon  ;  obtain  a  good  man  as  your  outside  com- 
mander, and  let  him  be  your  load-factor  recorder. 

For  many  of  your  smaller  consumers,  the  ordinary 
demand  indicator  may  be  installed.  Here  the  critical 
reader  will  say.  What  a  field  is  here  opened  up  for  disputes  ! 
So  it  is,  unless  you  have  chosen  your  man  well  and  are 
yourself  strong  enough  to  ctirry  your  point  with  the  com- 
'  mittee. 

Of  course,  when  you  have  secured  a  power  consumer,  you 
must  have  him  sign  an  agreement  for  a  stated  period  at  a 
stated  rental,  &c.  With  regard  to  these  agreements,  your 
Town  Clerk  will  probably  advise  you  that  they  must  be 
stamped  ;  not  being  a  lawyer,  I  am  not  in  a  position  to 
express  an  opinion  as  to  the  necessity  for  a  stamp,  though, 
strictly  speaking,  I  believe  it  is  not  in  order  without  a 
stamp.  Still,  a  healthy  concern  with  which  I  was  for  some 
time  associated,  dispensed  with  the  stamp,  and  carried 
on  what  to-day  is,  I  believe,  a  most  successful  hiring 
scheme. 

Here,  again,  the  personal  element  is  very  closely  associated 
with  success  or  failure.  Now  and  then,  an  undesu'able  con- 
sumer will  be  secured,  and  a  bad  debt  incurred,  but  this  is 
the  ordinary  risk  met  with  in  any  and  every  business. 

Frequently  a  word  or  two  with  your  Borough  Treasurer 
will  influence  your  procedure  as  to  the  desirability  of  Mr.  X 
as  a  consumer.  Generally  speaking,  deposits  are  advisable, 
in  which  case  interest  at  the  current  bank  rate  should  be 
allowed,  or,  as  this  is  a  variable  quantity,  usually  your 
customers  will  be  satisfied  with  3  per  cent,  or  4  per  cent., 
but  the  rate  should  not  differ  for  different  consumers,  or 
discontent  becomes  rife. 

In  your  agreement  it  should  be  specifically  stated  that 
the  hirer  is  to  insure  his  electrical  equipment  for  so  much. 
This  does  not  as  a  rule  involve  a  serious  difficulty,  because 
the  amount  is  usually  very  small,  and  the  consumer's 
premises  are  generally  financially  protected  against  a  con- 
flagration.    If  this  course  is  not  pursued,  your  motors  should 


be  insured  along  with  the  other  municipal  properties.  All 
Corporation  property  on  consumers'  premises  should  be 
marked  as  such. 

Another  point  which  invariably  seems  to  crop  up  with 
the  hiring-out  of  plant,  is  as  follows  : — A  consumer  is,  say, 
obtaining  some  e(|uipment  or  plant  on  the  hire-purchase 
system,  which  jilant  is  being  dri\'en  by  a  Corporation  motor. 
He  fails  to  pay  the  rent  <  if  his  premises.  Down  comes  his 
landlord  and  seizes  his  goods,  including  the  Corporation 
motor  ;  this  does  not  cause  the  motor  to  spark,  as  it  knows 
all  the  time  that  it  is  protected  by  the  Electricity  Supply 
Act,  and  cannot  be  distrained  on  as  can  the  hire-purchase 
plant. 

Apropos  of  developing  a  power  load,  the  following  story 
is  relevant.  Not  long  ago  one  of  the  large  railway  com- 
panies approached  a  certain  municipality  with  a  view  to 
obtaining  a  supply  of  electricity  from  the  Borough  ;  the 
query  was  for  some  500  kw.  or  GOO  K\v.  demand,  about 
five  miles  from  the  Corporation  generating  station,  where 
there  was  already  an  e.h.t.  three-phase  plant  thirsting  for 
more  load.  When  this  (|uery  filtered  through  to  the  chief 
engineer,  imagine  with  what  alacrity  he  seized  upon  his  slide 
rule.  However,  on  figuring  it  out,  he  found  that,  taking 
into  account  the  capacity  of  his  plant  and  prospective  loads 
already  contracted  for,  he  could  not  safely  tackle  the  job 
without  some  considerable  extension,  and  if  the  necessary 
extension  was  carried  out,  that  incubus,  interest  and  sinking 
fund,  would  almost  throttle  his  works,  which  at  that  time, 
with  the  load  he  already  had,  was  operating  very  nearly  at 
its  maximum  capacity  and  efliciency  as  things  go  in  England 
to-day. 

Now,  I  hold  that  in  an  undertaking,  however  remotely 
resembling  an  industrial  or  manufacturing  concern,  there  is 
no  such  thing  as  "  marking  time."  A  concern  which  is  not 
progressing  is  not  just  standing  still,  but  is  actually  taking 
a  retrograde  step,  is,  in  fact,  a  "sinking  ship."  Had  this 
partii:ular  chief  had  a  little  more  confidence  in  his  staff,  he 
would  have  put  his  heart  into  the  scheme  and  done  all  he 
could  to  obtain  the  load.  As  things  were,  he  was  lukewarm. 
Also,  and  here  was  a  serious  obstacle,  the  Corporation  had 
been  approached  liy  the  company  via  the  Town  Clerk.  Now, 
town  clerks  are,  as  a  rule,  the  best  of  fellows.  Some  of  them 
are  my  very  best  friends.  But  good  lawyers  though  they  are, 
as  engineers  and  managers  of  a  department  with  something  to 
sell,  they  are  a  failure.  Add  to  this  that  the  particular 
engineer  was  at  loggerheads  with  all  his  brother  officials,  due 
to  many  years  of  studied  dirty  work  on  his  part.  When 
the  Town  Clerk's  report  came  before  the  committee,  it  was 
of  a  decidedly  negative  character.  Result :  the  scheme  was 
lost  to  this  electricity  department,  owing  to  the  personal 
element ;  but  this  is  not  all.  Receiving  a  rebuff,  the  rail- 
way company  placed  theu'  project  before  another  municipality 
situated,  if  anythuig,  in  a  worse  position  to  supply,  than 
the  Borough  I  have  written  about,  but  with  this  difference, 
all  was  well  between  officials,  and  strong  men  were  in 
command. 

The  scheme  has  gone  through,  and  supply  is  about  to  be 
commenced,  if,  indeed,  it  is  not  actually  in  operation  now.  ' 
Of  course,  the  price  is  decidedly  close  cut,  but  one  works  has 
secured  a  good  load  for  a  long  period,  and  one  of  our  premier 
railways  is  hardly  likely  to  overwhelm  a  municipality  with  a 
bad  debt. 

Returning  to  the  question  of  hiring  motors,  greater 
satisfaction  is  usually  obtained  if  the  electricity  department 
supplies  the  oil  for  lubricating  purposes,  even  if  the  supply 
authority  charges  for  it.  Also,  when  the  initial  equipment 
of  motor  brushes  requires  renewing,  the  consumer  should  pay 
for  these.  Inspection  and  cleaning  of  motors  periodically 
after  installation  is  very  desirable,  but  very  little  of  this  need 
be  done  during  the  first  12  months  after  inaugurating  the 
motor-hiring  scheme. 

Particulars  of  all  charges  for  which  the  consumer  is  liable 
should  be  clearly  stated  in  the  agreement.  I  am  in  favour 
of  the  department  maintaining  all  motors  and  wiring  free, 
subject  to  the  usual  limitations,  such  as  wilful  or  malicious 
damage  and  neglect.  It  will  be  found,  as  things  develop, 
that  the  small  manufacturers  appreciate  thoroughly  the 
advantage  of  having  skilled  advice  and  assistance  always  at 
call  on  the  telephone. 
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The-  Canadian  Agency  of  London  is  said  to  have  been 
firanted  a  charter  for  constructinj,'  a  dam  on  the  S;iskat(  hewan 
River,  about  li?  miles  north  of  Sasi<attion.  I'reiiinimiry 
work  has  already  bej^un.  It  is  also  stated  that  about  i:4  10,000 
will  be  spent  by  the  Agency  this  year  on  the  dam  and  in 
laying  some  12  miles  of  street  railway. 

According  to  the  newspapers,  Sir  William  ^^lacken/.ie,  of 
Mackenzie  it  ]\Iann  (owners  of  the  Canadian  Northern 
liailway,  \\hich  has  developed  so  rapidly  of  late),  has  this 
week  effected  a  deal,  by  which  his  firm  now  controls 
practically  all  the  important  electrical  interests  in  the 
province  of  Ontario,  except  the  Hydro-Electric  Power  Com- 
mission. The  Dominion  Power  and  Transmission  ('o., 
which  controls  11  other  com|ianies,  has  been  taken  over  by 
Messrs.  Mackenzie  &  Mann,  thus  adding  greatly  to  their 
already  very  large  interests  in  electricity  supply  and  electric 
railway  companies. 

The  West  Kootenay  I'owcr  and  Light  Co.,  of  Nelson, 
H.C.,  is  reported  to  have  dciided  to  insUdl  an  n,000-ii.i'. 
unit  at  its  Xo.  1  plant  at  Honnington  Falls.  The  com- 
pany is  getting  ready  to  supply  jiower  for  the  Canadian 
Pacific  Railway,  a  section  of  wliich,  from  Castlegar  to  Ross- 
land,  is  to  be  equipped  for  electric  (ijieration. 

The  Town  Council  of  Humboldt,  Saskatchewan,  has  just 
decided  to  begin  work  on  the  construction  of  an  electric 
light  plant.  Humboldt  lies  about  (i.'i  miles  almost  due  east 
of  Saskatoon,  and  is  on  the  Canadian  Northern  Railway 
route.  Saskatoon  is  a  rapidly  growing  town  about  450  miles 
west  and  1 50  miles  north  of  Winnipeg. 


On  the  road  a  certain  amount  of  inspection  should  be  • 
maintained  in  order  to  see  that  the  drivers  are  handling  the 
controllers  carefully  and  correctly.  The  driver  who  tries  to 
adopt  a  dashing  style  of  driving  should  be  checked  before  he 
can  do  any  damage,  inasmuch  as  not  only  does  a  slap-dash 
style  of  handling  the  controller  induce  considerable  wear 
and  tear  which  might  otherwise  be  avoided,  but  there  is 
generally  a  lot  of  wear  on  the  brakes  due  to  the  driver 
having  to  use  these  instead  of  allowing  his  car  to  coast,  and 
very  fre(|uently  owing  to  the  rapid  application  of  the  brakes 
the  wheels  become  locked  and  skid,  causing  flats.  Moreover, 
it  is  obvious  that  if  a  car  is  braked  in  this  way,  energy  is 
being  wasted  which  shows  itself  in  the  power-house  coal 
bill.  It  very  often  happens  that  controllers  fire  badly  when 
cars  are  passing  under  section  insulators  and  the  driver  is 
not  i|uick  enough  in  shutting  off  his  controller.  When  this 
has  occurred  a  time  or  two  the  fingei-s  become  blistered  very 
badly,  and  when  the  controller  is  passed  from  notch  to  nokjh 
a  small  amount  of  arcing  is  caused  which  would  not  occur  if 
the  fingers  were  cleaned  and  not  blistered.  Sometimes  the 
Siimc  effect  is  caused  by  going  over  the  notches  too  quickly, 
and  a  lot  of  trouble  is  brought  al)Out  in  this  way.  A  rather 
curious  point  lias  Iteen  found  on  some  systems  in  connection 
with  this  matter  where  meters  have  been  installed  on  the 
cars.  The  driver,  knowing  that  the  intermediate  notches  in 
the  controller  are  resLstance  notches,  has  the  idea  that  if  he 
can  get  over  them  quickly  he  will  save  current  and  thus 
reduce  the  record  against  hint  of  energy  consumption  on  the 
car,  and  his  anxiety  to  save  current  has  sometimes  led  to 
undue  wear  and  tear  on  the  controllers  and  contacts.  Where 
car  meters  are  installed,  the  drivers  should  be  especially 
warned  not  to  handle  their  controllers  too  rapidly  with  the 
object  of  saving  current. 


THE  CARE  OF  CONTROLLERS  ON 
TRAMCARS. 


Therk  is  no  doubt  that  a  great  manj  of  the  maintenance 
charges  which  are  found  in  connection  with  electric  traction 
systems  are  due  to  insufiicient  attention  being  paid  by  the 
driver  to  the  proper  handling  of  the  gear  in  his  charge,  and 
this  is  nowhere  m-^re  felt  than  in  connection  with  the  con- 
trollers on  the  tramcar.  A  careless  driver  can  easily  cost  a 
tramway  company  pounds  in  the  renewal  of  contact  fingers 
and  segments  alone,  and  this  is  a  point  which  needs  to  be 
very  carefully  watched  in  order  to  avoid  undue  waste.  An 
increased  demand  for  controller  fingers  and  contacts  at  a 
depot  on  investigation  will  often  be  found  to  be  due  to  the 
fact  that  the  controllers  are  being  neglected.  When  the 
cars  are  in  the  depot,  cleaning  and  adjustment  of  the 
fingers  and  contacts  is  not  being  attended  to  from  day  to 
day,  with  the  result  that  scored  contacts  and  burnt  fingers 
become  increasingly  numerous  and  require  frequent  renewal. 
The  effect  of  having  a  bad  contact  of  this  description  in  a 
controller  is  cumulative,  and  wear  rapidly  augments,  so  that 
they  should  be  attended  to  from  the  start.  Moreover,  it  has 
a  bad  effect  on  the  drivers,  because  if  care  is  not  exercised  at 
the  depot  to  turn  out  the  apparatus  in  a  good  condition  for 
them  to  handle,  they  will  not  be  able  to  handle  them 
properly  and  there  will  be  trouble  in  driving,  leading  to 
premature  wear,  which  will  inevitably  he  put  down  to  care- 
less driving. 

It  will  be  found  that  controller  fingers  and  contacts  rarely 
require  replacing  if  a  few  simple  precautions  are  adopted. 
The  barrel  contacts  should  l)e  wiped  over  every  night  if 
possible,  and  dull  contacts  should  )«  cleaned  with  emery 
cloth.  If  any  burnt  fingers  are  discovered  they  should  be 
trimmed  with  a  file  and  readjusted.  Finally,  the  controller 
cables  should  be  examined,  copper  dust  should  be  blown  out 
of  the  controller  with  a  pair  of  bellows,  and  all  contacts 
should  be  wiped  over  with  a  rag,  on  which  has  been  placed 
a  very  small  quantity  of  commercial  petrolenm  jeUy.  If 
these  points  are  consistently  attended  to  before  the  car  is 
sent  out  to  service,  it  will  be  found  that  the  controller  will 
always  be  presentable  and  that  the  faults  will  be  reduced  to 
a  minimum. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Complied  expreesl;  for  this  Joomsl  by  Msbsrs,  W.  P.  Tbokpsou  ft  Co., 
Electrical  Patent  Agents,  985,  High  Holbom,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


14.692.  "  Device  or  protector,  for  window-sash  fastenings,  for  an  electric 
distribution  tor  protection  against  burglars  and  the  like."  J.  Wnias. 
June  24th. 

14.693.  "Awnings,  roofs,  canopies  and  the  like  for  motor  and  other  omni- 
buses, brakes. and  vans,  electric  cars,  motor  and  other  launches,  vessels  and  the 
like  military  and  other  huts."    W.  W-  Bengou<;h.    June  24th. 

14.722.  *'  Electric  lighting  and  reflectors,  and  screens  therefor,  especially 
applicable  for  footlights  or  means  for  lighting  stages  of  theatres,  or  the  like 
purposes."    A.  W.  Beutteli.  and  J.  A.  SrUjUJEBS-SMiTH.    June  24th. 

14,724.  "  Time  control  for  electric  alarms."  8.  T.  Steel  and  J.  A.  Steei.. 
June  24th. 

14,795.  "Apparatus  for  the  production  of  high-frequency  oscillaling  cur- 
rents." V.  F.  Feexy.  (National  Wireless  Telephone  and  Telegraph  Co., 
United  States.)    June  24th.    (Complete.) 

14.738.  "  Electric  ignition  apparatus."  8.  Rothschild.  (Convention  date, 
November  ICth,  1911,  Germany.)    June  24th.    (Complete.) 

14.739.  "Electric  switching  devices  for  railways."  K.V.Cheatham.  (Con- 
vention date,  June  22nd,  1911,  United  States.)    June  24th.    (Complete.) 

14,741.    "  Electrodes  for  arc  lamps."    A.  Blondel.    June  24th, 

14.750.  "  Holders  for  electric  incandescent  lamps."  R.  Wankmuller. 
June  2Jth.    (Complete.) 

14.751.  "  Electric  switches."  E.  B.  Mebbiam.  (Convention  date,  June  23rd, 
1911,  United  States.)    June  24th.     (Complete.) 

14.752.  "  Electric  switches."  E.  B.  Mebbuu.  (Convention  date,  June  23rd, 
1911.)    June  24th.    (Complete.) 

14,785.  "  Combined  electric  switches  and  plugs."  A.  H.  Railing  and  C.  C. 
Garrard.    June  25th. 

14,821.  "  Thermo-electric  generators."  E.  A.  Grahau  and  B.  J.  Middleton. 
June  25th. 

14,831.  "Receivers  for  printing  telegraph  systems."  G.  S.  Hiltz.  June 
25th.    (Complete.) 

14,637.  "  Receivers  for  printing  telegraph  systems."  G.  8.  Hiltz.  June 
25th.    (Complete.) 

14,816.  "  Means  for  automatically  equalising  the  load  on  electric  tramways 
or  railways."    B.  J.  G. ;  sonBERuMAN.    June  25th. 

14,864.    "Vacuum-tube  lighting."    O.  Markiewicz.    June  25th.   (Complete.) 

14.871.  "  Electric  furnace  for  tising  nitrogen  from  the  air."  E.  K.  Scott. 
June  25th. 

14.872.  "  Multiple  carbon  arc  lamps."  Korting  &  Mathiesek  Akt.-Ges. 
(Addition  to  No.  22,631  of  1906.  Convention  date,  June  30th,  1911,  Germany.) 
June  25th.    (Compiete.) 

14,910.  "Electric  advertisement  signs  and  the  like."  V.  von  Vangel. 
June  26th. 

14,929.  "  Apparatus  designed  primarily  for  starting  an  internal-combustion 
engine  by  means  of  electric  energy."  E.  V.  Hartford  and  I-.  Mastrangel. 
(Convention  date,  July  27th,  1911,  United  States.)    June  26th. 

14,931.  "Alternating-current  commutator  motors."  Sikmens  Schuckeet- 
WERKE  G.m.b.U.  (Convention  date,  June  26th,  1911,  Germany.)  June  26th. 
(Complete.) 

14,939.  "  Electric  slip  conduit  continuity  attachment."  A.  H.  Lamb  and 
C.  O'Neill  Cbo^\xey'.    June  26th. 

14,945.  "  Call-distribnting  telephone  systems."  H.  P.  Clausen.  (Conven- 
tion date,  June  26th,  1911,  United  States.)    June  26th.    (Complete.) 

14,962.  "  Machines  for  manufacturing  electric  incandescent  lamps."  Bextish 
Thomson-Houston  Co.,  Ltd.      (General  Electric  Co.,   United  States.)    June 

aeth. 
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14,989.  **  Miners'  oil,  benzine,  electric  and  acetylene  lamps,*'  E.  A.  Hail- 
wood.    June  27th. 

15,023.  "  Electric  brakes  for  tramway  and  like  vehicles."  P.  8.  Turner. 
June  27th. 

15,028.  "  Meanss  tor  contiolling  action  of  electrical  alarm  apparatus  for 
cash  boxes,  jewel  boxes  and  like  receptacles."  G.  Downing  and  P.  B.  Mocxion. 
June  27th. 

15,038.    "Telephonic transmitters."    P. Skinner.    June  27th. 

16.0*9.  "  Mine  exploders."  Sterling  Telei-honf,  and  Electric  Co.,  Ltd., 
and  P.  G.  Bell.    June  27th. 

15,0.53.  "  Electrical  resistance  devices."  E.  Rchstbat.  (Convention  date, 
December  18th,  1911,  Germany.)    June  27th.    (Complete.) 

15,067.  "  Telephone  systems."  H.  P.  Clauses.  (Convention  date,  March 
11th,  1912,  United  States.)    June  27th.    (Complete.) 

15,065.  "  Electric  ovens  and  other  electric  heating  appliances."  H.  T. 
Habrisok.    June  27th. 

15,072.  "  Telephone  systems."  A.  E.  Keith.  (Convention  date,  June  28th, 
1911,  United  States.)    June  27th.    (Complete.) 

16,103.  "  Electrolytic  apparatus."  A.  E.  Knowles.  (Divided  application 
on  22,759/11.    October  16th.)    June  27th. 

15,119.  "Manufacture  of  tungsten  wires  or  filaments."  E,  A.  Gihinghah. 
June  2Sth. 

15.127.  "  Electric  lamps  using  incandescence  filaments  of  the  second  class." 
A.  Clarke.    June  28th. 

15,134.  "  Telephone  systems."  W.  H.  Derriman.  (Automatic  Elec.  Co., 
United  States.)    (Divided  application  on  15,133/11.)    June  28th.    (Complete.) 

15,171.  "Regenerative  devices  for  apparatus  for  producing  Rontgen  rays 
and  the  like."    H.  Bauer.    June  28th.    (Complete.) 

16,178.  "  Automatic  electric  thermal  control."  8.  L,  R,  Price,  June  28th, 
(Complete.) 

15,216.  '*  System  of  electrical  welding  by  means  of  induction  current." 
W.  SoKOLL.    June  29th. 

16,229.    '*  Incandescent  electric  lamps."    F.  Hoge  andH.  Hoge.    June  29th. 

16,266.  "  Method  of,  and  apparatus  for,  the  electric  transmission  of  signs  or 
speech  in  mines."    J.  H.  Reineke.    June  29th.    (Complete,) 


Tersiin.^ls  for  Ignition  Plugs.     H.  G.  Longford  and  W.  A.  Clark.     16,826. 

July  22nd. 
Electrical  Igniters  fob  Gas,  Oil  and  Similar  Internal  Coh£ostion  Engines. 

A.  R.  Bellamy.     17,061.    July  'iSth. 
Reflector  Fittings  for  Electric  Lamps.    B.  J.  Grigsby.    18,160.    August  10th, 
Electrical    Heating    Devices.       British    Thomson-Houston    Co.      (General 

Electric  Co.)    19,108.    August  25th. 
Incandescent  Electric   L.^3ips.      British  Thomson-Houston  Co.  and  H.  H. 

Needham.    19,10).    August  25th. 
Circuit  Arrangements  for  Automatic  Telephone  Exchanges.    Siemens  and 

Halske  Akt.Ges.    19,466.    August  31st.    (November  8th.) 
Automatic  Sectioning  Means  for  Limiting  Accidental  Interruptions  of 

Current    Supply    in    Central    Stations.        y.     Brandenburg.,      21,149, 

September  25th.    (October  10th.    Patent  of  Addition  not  granted.) 
Automatic  Regulation  of  Variable  Speed  Dynamos.    E.  P.  Prior  and  A.  G. 

Prior.    21,215.    September  26th. 
Electric    Signalling    Apparatus.      E.    Hennsdorf.      22,123.      October   7th. 

(October  19th,  1910.) 
Accident  Preventing  or  Life-Savin«  Apparatus  for  Electric  Tramcars  and 

LIKE  Vehicles.    T.  A.  Bennett.    22,274.    October  10th. 
Electric  Batteries  or   Accumulators.     J.   H.  May  and  Electrical  Power 

Storage  Co.    22,281.    October  10th. 
Telephone  RECEl^'ER8.     E.  J.  Loosmore.     22,457.     October  11th.    (February 

29th,  1912.) 
Driving    Mechanism  of  Portable  Electric  Generators.     J.    W.   Record. 

22,655.     October  14th. 
Process  and    Apparatus  for  the  Electrolysis  of  Aqueous  Solutions  of 

Metallic  Salts.     R.  Carl.     24,233.     November  Ist.    (November  Srd,  1910.) 
Means  for  Providing  Electric  Light  for  Cycles,  Motor  Cycles,  Motor- 
Cabs  and  like  Vehicles.      F.  von  Madaler  and  R.  H.  Morten.     24,685. 

November  6th. 
Acoustic  Pi-boueters.    C.  de  A.  M.  Costa.    25.266.    November  13th. 
Footsteps  for  Telegraph  Poles  and  other  like  Posts  or  Poles.    Build's, 

Ltd.,  and  J.  W.  Jones.    25,518.     November  16th. 
Tungsten  Wire  Especially  Suitable  for  use  as  Incandescence  Body  or 

Filament    for    Incandescent    Electric    Lamps.      O.    Krause.      27,360. 

December  6th.    (March  2nd,  1911.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  In  the  following  Ust  may  be  obtained 
of  Messrs.  W.  P.  Thompsoh  &  Co.,  286,  High  Holborn,  W,0.,  and  al 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


Centrifugally-operatep  Contrivance  for  Automatically  Intercepting  or 
Regulating  the  Flow  of  an  Electric  Current  fbom  a  Dy-namo.  A.  N. 
Hazelhurst  and  Longstreths,  Ltd.  28,161.  December  3rd.  June  6th, 
1911.) 


1911. 

Telephone    Systems.     S.  G.  8.  Dicker.     (Automatic  Electric   Co.)     10,926. 

May  5th. 
Transmission  of  Electric  Power.    T.  T.  Kryshtofovich.    13,492.    June  6th. 
Remote-controlling    Apparatus    for    Electrically-actuated    Travelling 

Winches  and  the  Like.    M.  A,  Bleichert  and  M.  P.  Bleichert.    13,574. 

June  6th. 
Magneto  Ignition  for  Intern.\l-combc6tion  ENGn.'Es.    J.  E.  F.  Cambessedes. 

18,633.    June  7th.    (June  7th,  1910.) 
Microphones.     A.  Rosenberg.    13,884.    June  ICth. 
Detachable  Coupling  for  Electrical  Connections.    H.  D.  Thomas.    13,886. 

June  10th. 
Primary  Electric  Batteries.    H.  D.  P.  Huizer.    14,050.    June  18th. 
Electrically-Driven  Clocks  or  Watch  Works  of  the   Primary  or  Self- 
Controlling  Type.    T.  Rushton.    14,646.    June  21st. 
Selective   Signalling    Systems   for   Party    Lines.    Western    Electric   Co. 

(E.  B.  Craft.)    16,321.    June  30th.    (Convention  date  not  granted.) 
Method   of   and   Apparatus   for    Controlling    the    Speed   of    Electro- 
motors.   Electromotors,  Ltd.,  and  E.  Greenhalgh.    16,313.    July  16th. 
Protecting     Insula/ted    Conductors    against    Fire.      E.    MiiUer.      16,533. 

July  18th.    (August  3rd,  1910.) 
Electro-Mechanical    Change   Speed  and  Kevebsino  Device.    P.    GasQier. 

16,614.    July  19th.    (July  19th,  1910.) 
Automatic   Electric  Switchgear  fob  Operating  Locking  Appliances  for 

THE  Doors  of  Railway  Carriages  and  other  Vehicles.    L.  H.  King. 

18,175.    August  11th. 
Electrical   Heating   and    Air    Circulating    Appliances.     F.    Rippingille. 

18,324.     August  14th. 
Means  for  Supporting  and   Shading  Electric  Lamps.     M.  J,  Railing  and 

G.  Maurice.    18,683.    August  17th. 
Electric   Arc   Lamps.      Ges.    fur  Maschinen  und  Metall-Industrie.    19,436. 

August  31st.    (September  1st,  1910.) 
CiRcnT  Arrangements   for   Automatic  Telephone   Systems.    Siemens  and 

Halske  .\kt.-Ges.     19,573.    September  2nd.    (Octcber  12th,  1910.) 
PROTECTn-E   Device    for    Dynamos,  Electro-Motobs  and    similar   Electric 

Machines.     P.   V.  Schiodt.     20,636.     September  18th.    (September  17th, 

1910.) 
Dvnamo-Electbic  Generators.   G.  Inrig  and  L.  Inrig.  20,905.   September  21st. 
Electbic  Pocket-LXmps.    E.  Neudorffer.    21,072.    September  23rd.    (Addition 

to  No.  14,604  of  1911.) 
Electric  Vibrators.    A.  H.  Nicholson.    23,191.    October  20th. 
Stoeage  Battery  Electrodes.    W.  Morrison.    23,261.    October  2lst. 
Means  of  and  AprABATrs  for  Recording  Calls  made  by  Telephone.    E.  H. 

Bridge.    23,500.    October  24th. 
Incandescence  Electric  Lamps.    C.  Carangelo.    23,725.    (Patent  of  addition 

not  granted.)    October  25th.    (October  27th,  1910.) 
Sparking    Plug     with     Removable     Electrode     and     Central    Slidable 

Electrode.    A.  L.  Cadt\    25,947.    November  21st. 
Manufacture   of   Metallic-Filamen-t  Incandescent  Lamps.    Deutsche  Gas- 

gluhlicht  .\kt.-Ges.  (Auerges).    28,576.    December  19th.    (July  19th,  1911.) 
Field-Magnets  for   Multipolar   DYN-tao-ELECTRic    Machines   having    Ex- 
ternal   Stationary   Armatures.     E.  Volkers.     29,160.     December  28th. 

(December  31st,  1910.) 
Suspension  Devices  for  Dynamo-Electric  Machines.    J.  Stone  &  Co.  and 

A.  H.  Darker.    9,141.     April  12th. 
Bpaek  Plugs.    A.  Schmidt.    18,524.    June  6th.    (June  9th,  1910.) 
Regtlators  for  Dy-namo-Electric  Machines.    British  Thomson-Houston  O). 

and  A.  A.  Pollock.     13,670.     June  6th. 
Mfan.-.  I  ok  Supporting  a  Telephonic  Recer-eb  ob  similar  Instrument  in 

CONTACT  WITH  THE  Ear.    A.  Rosenberg.    13,885.    June  10th. 
Electric  Lampholders  for  Electrically-Illuminated  Signs  and  Devices. 

H.  Bey.    14,303.    June  16th. 


1912. 

Spark   Gaps  for   Use   in   Electric   Circuits   adapted   for  Rapid  Electric 

Oscillations.    W.  P.  Thompson.    (Ges.  fur  Drahtlose  Telegraphic.)    2,768. 

February  2nd. 
Means  for  Holding  Electrical  Insulators  and  Conductors.    G.  V.  Bullers, 

Ltd.,  and  Twiss.    3,335.    February  9th. 
Time-Controlled  Electrical  Switches.    G.  W.  Free.    3,803.    February  15th. 

February  15th,  1911.) 
Signalling  Systems  fob  Party  Line   Telephones  and  the  Like.    Western 

Electric  Co.    (Western  Electric  Co.)    4,'276.    February  20th. 
Covering  for  Electric  Cables.    C.  J.  Beaver  and  E.  A.  Claremont.    5,206. 

March  1st. 
Anti-Vibration  Suspension  Devtce  Applicable  foe  Electric  Lamps.    A.  W. 

Sparkes.    491.    January  6th. 
Automatic  Electric  Winding-Mechanism  for   Clocks  and  the  Like.    Soc. 

Anon,  lies  Horlogcs  Electric-Silentia.    1,039.    January  13th.    (March  10th, 

1911.) 
Variable-speed  Dyn.^mos.    H.  Leitner.    1,474.    January  18th. 
Means   for  Controlling  Electric  Switches  from    a   Distance.     Siemens 

Schuckertwerke  Ges.    1,541.    January  19th.    (January  20th,  1911.) 
Electrically-driven  Hydraulic  Lifts.    E.  M.  T.  Boddam.    1,829.    January 

23rd. 
Driving  of   Lighting  Dynamos  fob  Motor-cars.     F.  Sieber.     2,7S9.     Feb- 
ruary 2nd. 
ELECTRicALLY-DRn-EN  Fans.    A.  SchaeffcT.    3,556.     February  12th.    (February 

11th,  1911.    Addition  to  No.  13,623  of  1911.) 

ELECTROMAGNETIC-UiY-OPEBATED    CIRCUIT    BREAKERS.       W.    SchPOeder.      4,792. 

February  26th. 
Apparatus   for   Electric  Welding  of  Tubes.     Ges.  fur  Elektrotechnische 

Industrie.    6,962.    March  9th.    (March  9th,  1911.) 
Electromagnetic  Vibbators.    A.  H.  Nicholson.    9,602.    April  23rd. 
Electric  Arc  Lamp  Winding.     A.   P.    Strobmenger,     1,274.    January  16th. 

(August  feth,  1911.) 
Insulating  Walls  and  Ceilings.    W.  Mittelmann.    1,332.    January  17th. 
Arc  Lamps.    Korting  &  Mathiesen  .^kt.-Ges.    3,269.    February  9th.    (December 

2nd,  1911.) 
Magneto-Electric  Machines  for  Lighting  of  Cycles,  Motob  Vehicles,  and 

the  Like.    J.  Geisslinger  and  E.  Schlnrick.    3,946.    February  16th.    (May 

29th,  1911.) 
Electrodes  or  Anodes  employed  in  the  Prevention  of  Corrosion  in  Steam 

BolLEBs  AND  OTHEB  Lkjuid-containing  STRUCTURES.    P.  E.  G.  Cumberland. 

4,251.    February  20th.    (Divided  application  on  19,837  of  1911,  Sept.  4th.) 


A  New  Accumnlator. — Referring  to  a  recent  notice  in 
our  columns  of  Prof.  Hannover's  invention  of  a  metal  alloy, 
"  Porenmetal,"  and  its  use  in  the  construction  of  accumulators, 
whereby  a  fivefold  increase  of  electricity  is  effected,  the  Elelttro- 
techniker,  of  Vienna,  deplores  the  fact  that  we  gave  no  particulars 
of  this  invention  ;  while,  on  the  other  hand,  the  E.T.Z.  declares  the 
claims  made  regarding  these  accumulators  to  be  unfounded.  The 
following  details  of  this  invention  are  summarised  from  a  notice 
in  our  German  contemporary.  Eleldrotefhiilii  he  Xachrichten  : — The 
outcome  of  a  number  of  experiments  carried  on  since  1907  with 
various  alloys,  Porenmetall  is  a  porous  lead  alloy,  whose  surface  is 
pierced  with  millions  of  microscopic  holes.  This  peculiarity  fits  it 
especially  to  store  electricity,  and  experiments  in  the  State  Kail- 
way  workshops  have  shown  that  accumulator  plates  made  of  this 
alloy  possess  a  four  to  five-fold  greater  receptivity  than  the 
ordinary  plates.  Patent  rights  have  been  applied  for  in  Denmark 
and  other  countries  ;  but  the  inventor  admits  that  the  new  metal  has 
not  yet  been  exhaustively  tested,  and  particularly  with  regard  to 
the  durability  of  the  plates.  It  is  also  to  be  tested  with  an  alkaline 
electrolyte  instead  of  acid,  with  a  view  to  its  use  in  Edison's  accu- 
mulator :  should  it  retain  its  receptivity,  it  will  mean  a  great 
improvement  for  the  latter.  Prof.  Hannover  adds  that  porous  zinc 
for  use  in  primary  batteries  is  likewise  capable  of  being  produced 
by  a  similar  method. 

New  storage  batteries  are  notoriously  apt  to  prove  disappointing, 
and  we  have  little  faith  in  the  merits  of  the  alleged  invention. 
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Thk  reports  of  four  leading  British  electrical  manufacturing 
firms  bear  testimony  to  the  impro\ed  conditions  that  have 
of  late  prevailed  in  connection  with  the  industry.  In  two 
cases  the  betterment  finds  expression  in  a  manner  imme- 
diately satisfactory  to  the  ordinary  shareholder,  the  G.E.C. 
ordinary  dividend  having  advanced  from  .'»  per  cent.,  at 
which  figure  it  had  stood  steadily  for  many  years,  to  "^  per 
cent.,  while  that  of  the  Electric  Construction  Co.  has  risen 
from  2^  per  cent,  last  year  to  3^  per  cent.  this.  The  other 
two  companies  we  have  in  mind  are  not  yet  able  to  yield 
return  in  an  equally  acceptable  form,  but  they  are  able  to 
report  a  lower  rate  of  loss  for  the  12  months,  which,  at 
all  events  is  something  to  be  thankful  for  ;  we  refer  to 
Crompton  &  Co.,  Ltd.,  and  the  Brush  Electrical  Engineering 
Co.  Of  course  it  will  require  a  prolonged  period  of 
increased  output  at  good  prices  to  enable  ordinary 
capital  in  electrical  industrial  concerns  to  return  any- 
thing like  a  commensurate  profit  to  investors,  but  we 
shall  all  welcome  these  better  results,  especially  bearing  in 
mind  that  they  have  been  obtained  in  a  year  of  exceptional, 
almost  universal,  labour  troubles,  and  we  may  reasonably 
hope  that,  if  there  be  a  cessation  of  strife,  for  which  all 
industries  are  now  crying  out,  the  present  returns  may  mark 
the  beginning  of  better  times  all  round. 

A  year  or  two  ago  it  seemed  to  be  the  fashion  to  write 
and  speak  as  though  there  was  no  hope  for  the  British  elec- 
trical industry  ;  those  who,  like  ourselves,  endeavoured  to 
keep  reasons  for  optimism  well  to  the  fore  have  some  occesison 
to  feel  satisfied  at  the  present  upward  movement,  small  as  it 
is.     Despondency  is  good  for  neither  man  nor  industry,  and 
the    hopeful    spirit    which    is    now   more    prevalent   will 
itself    bear    good    fruit.      Even    the    Brush    Co.,   which, 
surely,  nobody  will  accuse  of  over-joy  at  any  time,  finds 
that  its   manufacturing  output  for   1911,  both   from   the 
electrical   engineering   and    from  the    rolling-stock  depart- 
ments, shows  a  marked  improvement  over  the  results  for  the 
previous  three  years,  in  spite  of  industrial  disorganisation 
through  strikes.     The   loss,  which  in   1909  was  £21,230, 
and  in  1910  was  £10,780,  has  been  reduced  to  £5,688  for 
1911,  and  the  directors  "confidently  hope  that  in  future  at 
least  an   equilibrium  as   between  expenditure  and  income 
will  be  established."     Lack  of  working  capital  has  been  one  of 
the  company's  troubles  for  some  time,  and  naturally  while 
things  were  in  so  bad  a  state  this  was  a  difficulty  not  easDy  to 
be  overcome.    Now,  however,  it  is  considered  that  the  time  has 
arrived  for  dealing  with  the  accumulated  debit  of  profit  and 
loss,  and  the  shrinkage  in  assets  value,  and  a  scheme  for 
reduction  of  capital  is  to  be  considered.     A  special  effort  is 
needed  "  to  strengthen  the  company's  finances  in  order  that 
full  advantage  may  be  taken  of  the  improved  conditions." 
Steam  turbine  contracts  and   orders  for  motor-'bus  bodies 
are  two  branches  in  which  there  is  greater  activity,  but  in 
all  Brush  departments  the  orders  in  hand  and  in  prospect 
are  satisfactory,  and  "  prices — although  still  too  low — begin 
to  show   an   upward   tendency."     Remembering   the  great 
tribulations    through    which     the     Brush     Company    has 
]  c  . 
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passed  again  and  again  L'\fr  since  the  old  days 
when  the  late  Duke  of  Marlborough  was  its  chairman, 
it  is  high  time  for  it  to  have  a  successful  issue  from  its 
reconstruction  experiences,  though,  seeing  the  quoted  values 
of  its  different  classes  of  securities,  we  suppose  the  operation 
will  not  be  altogether  painless,  ilaybe,  however,  with  the 
new  Electrical  and  Industrial  Investment  Bank  of  the 
B.E.T.  group  at  its  back,  the  operation  may  be  somewhat 
facilitated,  though  it  is  stated  that  the  nominal  stake  of  the 
B.E.T.  in  the  Brush  Co.  was  £247,310  at  March  last. 

Cromptons— another  of  the  good  old  names  of  the 
electrical  industry— have  also  in  their  career  passed 
through  periods  of  trial  requhing  capital  reduction. 
A  year  or  two  ago,  however,  just  as  things  appeared  to  be 
righting  themselves,  an  unfavourable  wind  brought  bad 
weather,  and,  no  doubt,  a  good  deal  of  care  has  had  to  be 
exercised  to  steer  a  safe  way  through  the  rocks.  How 
far  success  has  attended  such  efforts  may  be  gathered 
from  the  statement  that  the  loss  for  the  year 
has  been  only  £1,507,  as  compared  with  £14,195  in  the 
previous  year,  and  £20,493  in  the  year  before  that.  The 
hope  that  these  figures  engender  that  the  current  year  may 
witness  a  return  to  profit-earning,  is  further  encouraged 
by  the  statement  that  the  economies  effected  in  various 
directions,  and  a  careful  selection  of  the  class  of  Imsiness 
undertaken,  have  distinctly  improved  the  company's  position, 
with  the  result  that  although  a  loss  was  incurred  in  the  first 
half  of  the  financial  year  (1911),  "  the  gross  profit  earned  in 
the  second-half  was  more  than  sufticient  to  pay  all  outgoings 
for  that  period  including  debenture  interest  and  other 
charges  against  revenue,  and  this  improvement  is  being  main- 
tained." Furthermore,  some  of  the  company's  electric 
supply  investments  have  begun  to  jield  dividends,  while  the 
value  of  orders  in  hand  at  the  end  of  tlie  year  showed  a 
satisfactory  increase.  But  unfortunately  there  is  an 
accumulated  debit  balance  of  £5.s,730. 

The  improvement  that  has  taken  place  in  the  transactions 
of  the  two  dividend-paying  companies  mentioned  at  the 
beginning  of  these  comments  has  already  been  indicated  in 
our  "City  Notes"  pages,  but  it  may  be  as  well  to  set 
foruh  here,  as  bearing  upon  the  subject,  tlie  experience  of  the 
E.( •(>.  : — '•  The  increased  demand  for  electrical  machinery 
has  been  maintained  during  the  past  year,  and  the  com- 
pany's works  have  been  fully  employed  during  the  entire 
period.  Consequently,  the  profits  again  show  au  improve- 
ment and  enable  the  directors  to  recommend  an  increased 
dividend  on  the  ordinary  shares."  Kemarks  of  this  kind 
are  very  acceptaljle  reading,  especially  when  they  issue  from 
some  of  the  oldest  electrical  manufacturing  works  in  the 
•    United  Kingdom. 

If  we  bear  iu  mind  that  reports  by  other  industrial 
undertakings  issued  earlier  in  the  year  showed  that  their 
works  were  so  full  of  orders  that  extensions  were  imperatively 
and  urgently  needed ;  that  the  electrical  export  figures 
continue  to  show  very  satisfactory  advances,  in  spite  of  labour 
troubles  and  a  large  importation  of  Continental  electrical 
machinery  (taking  last  year's  return  t.s  a  basis) ;  that 
the  electrical  export  trade  spirit  is  still  healthy  and 
active  :  also,  that  electrical  supply  woiTjs  everywhere  are 
expanding,  and  will  do  so  wherever  proper  measures  are 
taken  to  secure  the  varied  domestic  load  ;  and  finally,  that 
the  general  trade  of  the  country  continues  to  be  very  good 
amidst  all  the  drawbacks  of  modern  times — we  cannot  help 
feeling  that  unless  some  severe  world-shock  occur,  like  the 
American  financial  panic  of  a  few  years  ago,  to  shake  the 
universal  confidence,  there  should  be  a  continuance  of  profit- 
able activity  affording  an  opportunity  fw  our  old-established 
and  greatly-tried  concerns  to  retrieve  their  fortunes  and  for 
firms  generally,  ancient  and  modern,  to  secure  an  ampler 
share  of  profit,  setting  even  ordinary  shareholdings  in  a 
position  of  less  reproach.  This  is  an  objective  well  worth 
aiming  at  and  a  result  worth  living  to  see. 


(then    H.M.   Trade   Commissioner    in    Australia)   for    the 
purpose     of    seeking    to    extend    British    trade    in    the 
Commonwealth.     Since  that  date  we  have  occasionally  heard 
of  this  Association's  activities,  and  it  would  appear  that  it 
has  already   been  found  possible  to  do  some  useful  work. 
Our  reference  to  this  Association  again,  springs  from  the 
fact   that   we    have   received   from   the    Secretary   a   very 
careful   analysis   of   the   trade  of   Australia    in  1910  pre- 
pared by  H.M.  Trade  Commissioner.     The  first  part  of  this 
analysis  gives  a  new  idea  of  the  British  position  in  Australian 
trade.     Mr.  Wickes  shows  that  to  take  the  gross  figures 
of  total  imports  into  Australia,  and  the  gross  figures  of 
imports  of   British  origin,  does  not  give  an  accurate  view  of 
the   real   situation.      A  considerable  amount  of  the   total 
imports  consists  of  what  he  calls  "  non-aimpetitive  "  goods, 
■i.e.,  snoods  in  which  the  United  Kingdom  cannot  compete, 
such  "as   rice,    coffee,   tea,  timber,  &c.     If  the  amount  of 
these  "  non-competitive  "  imports  is  deducted  from  the  gross 
imports,  the  proportion  of  British  trade  to  the  total  is  found 
to   be    much   larger  than   would   otherwise   appear.      For 
instance,    the     gross    imports    in    1910   were   valued    at 
£(;0,oi4,351,  and  the  imports  from  the  United  Kingdom 
at  £30,420,540.      But  if  the  non-competitive  imports  are 
deducted,  the  total  imports  are  found  to  be  £47,145,514, 
and  the  imports  from  the  United  Kingdom,  £29,905,531 
or  ()3-42  per  cent,  of  the  total. 

This  proportion  is  very  satisfactory,  liut  a  glance  at  the 
second  part  of  the  statement  now  under  review  shows  that 
conditions  are  not  altogether  as  they  should  be,  and  that 
with  proper  organisation  the  British  proportion  could  be 
much  increased.  From  time  to  time  we  have  urged  manu- 
facturers to  approach  export  trade  in  a  scientific  way,  and 
instead  of  reiving  on  snatch  orders,  to  choose  their  market 
and  work  it  thoi-oughly.  We  could  have  no  better  illustra- 
tion of  our  point  than  the  figures  now  submitted  to  us. 
Their  idea  is  to  show  the  position  in  each  State  of  British 
trade  in  the  leading  lines,  and  the  differences  in  the  propor- 
tion in  different  States  for  the  same  lines  of  goods  which 
the  figures  indicate,  prove  that  British  firms  are  not  work- 
ing the  whole  of  Australia  with  equal  force.  So  far  as  we 
can  gather,  this  is  primarily  due  to  ineffective  representation 
in  some  States,  as  compared  with  others,  and  we  would 
impress  upon  firms  the  necessity  for  reviewing  their  Austra- 
lian position,  in  order  to  find  out  why  their  goods  are  not 
just  as  successful  in  one  State  as  in  another.  To  illustrate 
our  contention,  we  may  take  one  example  from  Mr.  Wickes  s 
analysis,  which,  as  regards  "  chemical  fertilisers,"  shows  that 
although  the  British  proportion  of  the  total  imports  of  this 
Hue  into  Western  Australia  is  82-7  per  cent.,  it  is  only  14-1 
per  cent.,  258  per  cent,  and  19  per  cent,  in  New  South 
Wales,  Victoria  and  Queensland  respectively. 

The  whole  analysis  is  interesting,  but  from  the  point  of 
view  of  the  electrical  trade  we  should  have  liked  to  see  a 
little  more  detail,  and,  perhaps,  we  may  express  the  hope 
that  another  year  the  Association  may  see  fit  to  extend  the 
examination  without  making  it  too  exhaustive.  The  analysis  of 
the  trade  in  which  our  readers  are  chiefly  interested  goes  no 
further  than  the  general  headings  "machinery"  and 
"  manufactured  metals,"  but  it  may  be  interesting  to  repro- 
duce the  figures  under  these  headings  : — 


Australian 
Trade. 


Some  time  ago  we  drew  attention  to  the 
establishment  of  au  Association  with  the 
title  "Australian  Association  of  British 
Manufacturers  and  their  Kepresentatives,"  which  had 
been  started  under  the  auspices  of  Mr.   Hamilton  Wickes 


Percentage 
of  British 
trade  to 
total. 
49-2 
45-7 
57'2 
47-5 
47-4 
40-7 


Percentage 
of  British 
trade  to 
Manufactured  metals.  total. 

New  South  Wales  ...  70'3 
Victoria        .•■         •••         ^4  2 

Qupensland fiS'l 

South  Australia  ...  70-3 
West  Australia  ...  G2'2 
Tasmania      747 


Machinery. 

New  South  Wales 

Victoria 

Queensland  ... 

South  Australia 

West  Australia 

Tasmania      — 

The  Association  has  done  a  service  to  British  trade  by 

puljlishing  these   statistics,   and  we   congratulate  it  on  its 

enterprise,  in  the  hope  that  as  time  goes  on  it  may  receive 
such  support  as  will  enable  it  to  do  even  more  valuable  work 
in  the  interests  of  British  trade  than  it  has  been  able  yet  to 
accomplish.  The  offices  of  the  Association  are  at  4  24,  Little 
Collins  Street,  Melbourne,  and  we  would  again  urge  British 
manufacturers  who  are  interested  in  Australian  trade  to  get 
into  touch  with  its  secretary  for  the  purpose  of  co-operating 
in  what  must  prove  to  be  a  very  valuable  sernce. 
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TuK  tdwn  of   Someisct  East  in  Cape 

Common  Sense.  ^'"'™^'  ^''^^'  ^''''''=''''  ^■""templates  estab- 
lishiii";  an  ele('tricity  supply  umlertaking. 
Its  scope  may  be  f;an<(cd  by  the  fact  that  the  white  popula- 
tion numbers  1,.S75  and  tlic  coloured  about  ;^,000. 

We  have  not  seen  tlio  actual  sptcificition,  but  a  copy  of 
the  j^eneral  conditions  has  been  sent  us,  and  in  view  of  the 
size  of  the  town  tliey  are  in  several  respects  worthy  of 
comment.  'I'hey  fill  ten  sheets  of  typed  foolscap,  and  are 
largely  concerned  in  keeping  power  in  the  hands  of  the 
purchaser  of  tiie  plant  while  throwing  all  responsibility  U])on 
the  contractor.  Such  attempts  were  common  in  this  country 
ten  years  ago,  hut.  fortunately,  now  are  somewhat  rare.  One 
may  be  mistaken,  but  the  perusal  of  such  stringent  clauses 
tends  to  give  the  imjiression  of  weakness  and  indecision — if 
not  want  of  knowledge — on  the  part  of  the  technical  adviser 
of  the  purchaser. 

Thus  Clause  1  stipulates  that  omissions  from  either  or 
both  specification  and  drawings  shall  not  absolve  the  con- 
tractor from  liability  to  supply  without  extra  charge  anything 
necessary  for  the  completion  of  the  work. 

Clause  .')  gives  the  purchaser's  inspector  power  at  any  time 
to  suspend  the  progress  of  the  work  without  any  allowance 
being  made  to  the  contractor.  Clause  7  emjjowers  the 
inspector  to  alter,  amend,  pull  down  or  remove  any  work  if, 
in  his  opinion,  it  is  unsound  and  imixjrfect,  and  the  contractor 
shall  protect  all  the  work  against  immediate  or  future  injury, 
whether  by  the  act  of  Cod  or  otherwise,  without  extra 
payment.  In  Clause  0  it  is  stated  that  if,  during  the  period 
of  maintenance,  immediate  attention  is  demanded  and  the 
contractor  is  not  at  hand,  the  purchaser  may  employ  others 
to  do  the  work  and  charge  the  full  cost  to  the  contractors. 

If  the  inspector  allows  imperfectit)n3  in  the  work  to  pass 
unobserved.  Clause  10  calls  upon  the  contractor  to  make 
good  at  his  own  expense  all  such  defec^ts,  and  completely 
absolves  the  inspector  from  the  results  of  his  own 
remissness. 

Clause  11  asks  for  the  constant  attendance  of  the  con- 
tractor himself,  or  the  appointment  of  a  duly  authorised 
responsible  representative,  who  must  obey  the  instructions 
of  the  Council's  inspector.  This  inspector  is  to  have 
full  power  to  discharge  any  of  the  contractor's  foremen 
or  workmen  who  may  demur  at  obeying  his  orders,  or 
may  be,  in  his  opinion,  unskilled  or  incompetent.  Such 
powers  would  be  refused  to  any  purchaser  in  this  country  ; 
he  might  have  the  power  to  ask  for  the  remo\al  of  any 
incompetent  person  from  that  particular  job,  but  here  at 
any  rate  the  employer,  who  pays,  is  allowed  the  right  to 
dismiss  or  retain  his  own  men. 

In  asking  permission  to  sublet  any  parts  of  the  work,  the 
price  at  which  the  sub-contract  is  let  must  be  stated.  The 
contractor  is  to  keep  the  works  free  from  water,  and  take  all 
risks  of  landslips  and  floods,  high  gales  or  other  con- 
tingencies. If,  in  the  opinion  of  the  inspector,  the  com- 
pletion of  any  part  of  the  work  is  urgent,  he  may  call  on 
the  contractor  to  work  continuously  day  and  night  without 
extra  payment.  The  value  of  the  contract  may  be  varied 
liy  the  inspector  to  any  extent  he  may  thiuk  fit,  and  should 
the  price  of  the  work  be  increased,  full  details  of  the  names, 
occupations  and  times  of  all  workers  employed  upon  the 
extra  work  arc  to  be  sent  iu  not  later  than  the  next  day,  or 
they  will  not  be  considered.  Any  practical  man  will  see 
that  such  a  course  is  not  possible,  and  if  insisted  upon,  would 
mean  that  no  claim  for  extras  could  be  substantiated. 

Clause  25  makes  the  contractor  responsible  for  the 
accuracy  of  any  figures  or  quantities  furnished  by  the 
purchasers.  Several  clauses  deal  with  the  manner  in  which, 
for  various  causes,  the  purchasers  may  take  the  work  out  of 
the  contractor's  hands,  and  make  use  of  any  of  the 
contractor's  tools  or  appliances  for  the  purpose  of  completing 
the  work. 

As  one  might  almost  have  expected,  the  Council's  repre- 
■  sentative  or  inspector  is  to  be  the  solpJiit/(/c  and  arbiter  in 
the  event  of  any  dispute  between  contractor  and  purchaser 
as  bo  the  contract,  his  decision  being  binding  on  both  parties. 
This  is  oneof  the  most  flagrant  cases  we  have  recently  come 
across  of  one  of  the  disputants  being  judge  of  liis  own  case. 
It  is  not  fair  that  such  should  be  the  case,  and  whether  in 
England  or  South  Africa  we  shall  always  condemn  it. 


Stringent  clauses  oblige  the  contractor  to  pay  to  all 
workers  recognised  rates  of  wages.  If  this  is  not  done,  the 
purchasers  may  call  upon  the  contractors  to  pay  them— not 
the  workers— a  fine  of  £100  for  every  breacli  of  this 
regulation,  without  its  being  necessary  for  the  purchasers  to 
prove  that  they  have  suffered  any  actual  damage. 

This  outline  shows  how  in  remote  districts  antique  customs 
still  survive,  and  how  watchful  contractors  still  have  to  be  in 
insisting,  when  dealing  with  such  woiild-be  purchasers,  that, 
in  carrying  out  contracts,  each  side  has  rights,  and  that 
justice  and  common-sense  demand  that  these  rights  should 
be  mutually  recognised.  Experience  shows  that  stipulations 
such  as  those  in  this  (;ase  only  increase  the  cost  of  carrying 
out  work,  without  in  any  way  improving  its  quality. 


Dr.    BiDDi:,    who   presided   over   the 
ne\  elo|.ment     twentieth  annual  conference  of  the  Verband 
'  lOl'l  Deutscher    Elektrotechniker,    which    wag 

held  at  Leipzig  last  month,  submitted  a 
report  in  relation  to  the  development  of  electrical  engineering 
in  Germany  in  11)11,  from  which  it  appeared  that  employ- 
ment in  all  departments  was  good,  although  no  epoch-making 
innovations  were  recorded.  .Vs  far  as  light  electrical 
engineering  was  concerned,  the  working  of  wireless  telegrams 
on  all  (ierman  merchant  ships  by  the  German  Operating 
Company  for  Wireless  Telegraphy  had  passed  into  the  hands 
of  a  German  company,  in  which  native  engineering  had  a 
predominating  influence.  .V  further  noteworthy  development 
in  automatic  telephony  took  place  as  a  result  of  the  striking 
success  of  the  exchanges  at  ilunich.  The  Imperial  Post 
Office  authorities  were  introducing  the  semi-automatic  system 
at  Dresden  and  I'osen,  whilst  the  first  exchange  on  that 
method  in  Europe  was  erected  at  Amsterdam.  Interesting 
successes  of  German  industry  were  implied  by  the  obtaining 
of  orders  for  the  telephone  exchange  at  Bucharest,  and  the 
fire  and  jwlice-alarm  installation  at  Winnipeg.  Probably  the 
most  important  technical  progress  in  heavy  electrical 
engineering  in  11)11  was  the  achievement  of  the  regulation 
without  loss  of  three-phase  motors.  Winding  engines  up  to 
600  K\v.  were  already  making  headway,  and  small  polyphase 
current  motors  were  being  adopted  in  all  pof  sible  branches  of 
industry,  especially  in  the  textile  trades.  The  use  of  high 
pressures  was  increasing,  and  voltages  up  to  110,000  volts 
were  employed.  A  growing  business  was  to  be  found  in 
turbo-generators,  which  were  already  constructed  up  to  an 
output  of  21,000  KW.  The  report  proceeded  to  state  that  a 
prominent  success  of  German  industry  lay  in  South  Africa, 
where  the  power  transmission  plant  of  the  Victoria  Falls 
and  Transvaal  Power  Co.  had  been  set  in  operation.  The 
large  winding  (ilants,  where  the  motors  were  connected  either 
directly  with  the  drums  or  through  toothed  gearing,  had  well 
stood  the  test.  In  Germany  the  sale  of  winding  engines, 
especially  for  potash  mines,  had  assumed  a  large  scale.  Re- 
ferring to  overland  central  stations,  it  was  mentioned  that  a 
quiet  period  had  arrived  :  the  cases  of  prosperity  were  not  yet 
sufficiently  numerous  to  allow  of  general  conclusions  being 
drawn  ;  the  existing  cases  were  partly  unsatisfactory.  The 
situation  was  affected '  by  the  fact  that  stations  were  built 
years  ago  which  would  not  be  erected  to-day  ;  the  financing 
of  agricultural  enterprises  was  not  lightly  undertaken  by 
serious  firms,  and  that  could  be  regarded  as  an  advantage. 
On  the  whole  the  experience  with  electric  ploughs  was 
satisfactory,  and  several  German  ploughs  weie  at  work  in 
other  countries.  It  was  desirable  that  smaller  ploughs  of  from 
30  to  40  H.p.  should  be  built  for  agriculturists  in  a  medium 
way  of  business.  The  principal  event  in  connection  with 
lighting  was  the  introduction  of  drawn-wire  filaments,  which 
also  facilitated  the  use  of  electric  lighting  in  trains.  As  far 
as  electric  traction  is  concerned,  tie  report  stated  that  the 
conversion  of  the  Berlin  City  Railway  had  entered  upon  the 
stage  of  practical  preparation  and  ten  experimental  locr- 
motives  had  been  ordered  and  wtre  to  be  first  tested  on  ^the 
Dessau-Bittetfeld  railway.  Electrical  working  on  this  une 
had  been  completed  and  the  proposed  extensions  to 
Magdeburg,  Leij  ;cig  and  Halle,  Ac,  were  in  progress  In 
conclusion,  it  was  mentioned  that^  the  Electrotechnical 
Association  had  decided  to  prepare  an  historical  work  in 
relation  to  electricity. 
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FURTHER    NOTES    ON    THE    DESIGN 

AND    EFFICIENCY    OF    AMERICAN    STREET 

LIGHTING    STANDARDS. 


Bv  L.  CROUCH. 


By  kind  permission  of  the  Editors,  the  author  is  allowed  to 
add  a  few  more  to  the  street  lighting  standards  illustrated  in 
his  earlier  article  (Electrical  Review,  March  22nd,  1012, 
pages  479-481),  and  to  discuss,  in  particular,  the  question 
of  the  efficiency  attained  and  the  capital  and  operating  costs 
of  the  new  equipments. 

Design. — In  preparing  the  earlier  article  referred  to,  the 
writer  endeavoured  to  make  a  representative  selection  from 
the  numerous  designs  at  his  disposal.  Fig.  10  (page  480) 
hardly  does  justice  to  the  design  shown— the  cross  arm  is 
really  more  slender,  and  of  very  elegant  appearance.  The 
post  shown  in  fig.  7  (page  4K0)  is  admittedly  bizarre,  but  in 
the  surroundings  for  which  it  was  designed  its  appearance  is 
thoroughly  good,  though  a  less  degree  of  ornamentation 
would  have  been  desirable.  A  yet  more  unpromising  design, 
which  has,  nevertheless,  given  satisfaction  in  lighting  facades, 
entrances  and  so  on,  is  shown  in  fig.  1  herewith.  Fig.  2 
shows  the  style  of  lamp  pillar  used  on  the  kerb  line  round 
the  People's  Savings  Bank  (Cedar  Rapids,  Iowa)  ;  a  square 
brick  column  carries  an  ornamental  metal  capital  and  a 
single  large  opalescent  globe.  This  design  is  certainly  not 
artistic  to  English  eyes,  but  has  been  very  considerably 
praised  in  the  land  of  its  inception. 


nf  the  po><f  and  nil  /i//hii/s.  make  the  whole  an  efficient 
lighting  unit.  Obviously,  the  latter  expedient  for  raising 
efficiency  could  be  applied  to  all  the  multi-light  posts 
illustrated  in  the  present  and  previous  notes.  The  efficacy 
of  such  a  means  of  reducing  obstruction  losses  is  well 
instanced  bv  the  Jandus  flame  arc  lamp,  the  large  circulating 
tubes  of  which  throw  a  negligible  shadow,  and  result  in 
very  little  loss  of  efficiency,  owing  to  their  white  surface 
and  the  diffused  "  source  "  formed  by  the  opalescent  globe  : 
(these  conditions  are  very  similar  to  those  existing  in  many 
of  the  designs  here  discussed). 

Figs.  5  and  (i  represent  designs  for  street  lamp-posts  by 
Mr.  A.  Stevens  (designer  of  the  Wellington  Memorial, 
St.  Pauls).  The  designs  are  applicable  to  either  gas  or 
electric  lighting,  and  certainly  come  within  the  same  category 
as  many  of  the  American  designs  illustrated.  Apparently 
we  have  already  started  in  pursuit  of  our  American  friends  : 
we  may  attain  results  which  are  more  beautiful  than  theirs 
(to  our  eyes),  but  the  principle  is  the  same  in  each  case- — 
departure  from  the  dreadful  plainness  of  the  average  lamp- 
post with  its  plain  lantern,  or,  in  the  case  of  arc  lamps,  with 
its  "  one-foot  globe  surmounted  by  a  miniature  bucket  "  (to 
quote  an  American  contemporary). 

Efficiency. — Owing  to  the  foreign  field  of  application  of 
the  new  lamp-posts,  and  the  comparatively  short  time  which 
has  elapsed  since  their  installation,  the  writer  has  found 
some  difficulty  in  collecting  authoritative  cost  data. 
However,    the    following    examples    will    show    that    the 


The  success  of  the  magnetite  arc  for  street  lighting  has 
been  phenomenal.  A  not  inconsiderable  advantage  of  this 
lamp  is  the  great  reduction  possible  in  the  size  of  the 
control-mechanism  container.  This  is  strikingly  illustrated 
in  fig.  3,  which  shows  a  magnetite-arc  lamp-post  and  globe, 
as  recently  adopted  in  New  Haven  (Conn.).  A  photograph 
reproduced  in  the  February  issue  of  the  Ilhiminaliiuj 
Engineer  (New  York)  shows  the  exceptionally  uniform  and 
brilliant  lighting  effected  by  this  installation. 

Improved  designs  of  street  lamp-posts  (along  the  lines 
illustrated  in  this  and  the  earlier  article)  are  appearing  in 
every  part  of  the  States,  and  are  meeting  with  such  general 
approval  and  extensi\e  adoption  that  the  importance  of  the 
movement  cannot  safely  be  neglected  or  belittled.  To  show 
that  these  tendencies  of  design  are  not  confined  to  the 
electric  lighting  field,  or  even  to  the  U.S.A.,  reference  may 
be  made  to  figs  4,  5  and  (i. 

Fig.  4  shows  a  unique  design  of  post  (carrying  four  five- 
mantle  inverted  gas  arcs),  designed  by  the  Sheboygan  Gas 
Co.  (Wis.),  and  considered  by  the  lUumiiuiting  Eiuiincer 
to  represent  a  "positive  advance  in  ornamental  street 
lighting."  It  need  hardly  be  pointed  out  how  very  great  is 
the  obstruction  offered  by  the  platform,  carrying  the  lower 
lamps,  to  light  directly  emitted  from  the  upper  globe — yet  the 
subdivision  of  the  total  candle-power,  and  the  ichite  finish'^ 

*  "The  post  is  made  of  cement,  fine  cinders,  sawdust  and  expanded 
metal,  finished  with  a  weatherproof  coafinfr,  which  gWeo  it  the 
appearance  of  polished  white  marble.  Lucite  globes  and  white 
enamelled  fittiugrs  are  used,  and  are  in  keeping  with  the  general 
appearance  of  the  post.'  The  cost  of  this  (experimental)  post, 
without  lamps,  was  $85,  and  a  number  of  similar  posts  were  to  be 
installed  a  iew  months  ago. 


efficiency  of  the  new  installations  is  by  no  means  so  low  as 
misrht  at  first  sight  appear  to  be  the  case. 

iSiiranmih. — Three  and  five-light  standards  (in  the  styles 
shown  in  figs.  7  and  8)  are  placed  only  ;-50  ft.  apart  in  the 
main  shopping  streets,  and  a  100-watt  tungsten  lamp  is 
placed  in  each  globe.  Exceedingly  brilliant  display  lighting 
is  obtained,  but  a  greater  pitch,  post  to  post,  is,  of  course, 
economically  essential  in  smaller  streets,  and  is  then  quite 
satisfactory  from  the  illuminating  standpoint. 

Five-year  contracts,  with  the  tradespeople,  are  made  for 
energy  supply  and  lamp  renewals  on  a  foot-frontage  basis. 
According  to  figures  published  by  the  Savannah  Electric 
Lighting  Co.,  the  costs  for  11  posts  (nine  three-light,  two 
five-light)  on  each  side  of  the  street  in  a  300-ft.  building 
block  are  :  — 

Materials  and  labour  for  supply 

system lis.  sd.  per  foot  frontage 

Decorative  lamps,  globes,  ^c.   ...     9s.  2d.        „  „ 

Total  ...  X.'A\(>  10s.  per  block. 
Lighting  and  maintenance,  .5d.  per  foot  frontage  per  month. 
Comparing  the  costs  per  GO-c.p.  unit  for  2,000  burning 
hours  per  annum,  and  assuming  electricity  at  3d.  per  unit ; 
gas  at  2s.  per  1,000  cb.  ft.  ;  one  new  tungsten  lamp,  two 
new  carbon  lamps;  l-5d.  per  night  per  gas  burner  for 
maintenance,  renewals  and  lighting ;  1-25  w.  and  3-5  w. 
per  c.p.  respectively  for  tungsten  and  carbon  lamps,  and 
3-5  cb.  ft.  per  hour  for  the  gas  burner  :— The  total  annual 
costs  are  £2  Os.  Gd.  tungsten,  £5  7s.  (5d.  carbon,  £2  19s.  8d. 
gas,  and  in  order  that  the  gas  lighting  may  be  as  cheap  as  the 
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tungsten  system,  the  cost  of  raaintonance,  renewals  and 
lighting  must  be  about  0"87d.  per  lump  per  evening  in  the 
former.  (New  York  experience  shows  the  cost  of  lighting 
by  tungsten  lamps  and  Auur  mantles  to  be  roughly  equal  at 
.£4  liJs.-£(!  per  00-75  c.P.) 

In  addition  to  the  above  decorative  scheme,  Savannah 
has  4-amp.  series  D.c.  arcs  in  another  important  street, 
and  with  the  posts  ;>0  ft.  apart  (in  a  10-ft.  street), 
i.e.,  six  lamps  per  IHO-ft.  block,  "the  illumination  is  not  to 
be  compared  "  with  that  given  by  the  above  incandescent 
system.  The  cost  of  the  ai'c  lamps  and  poles  installed  com- 
plete was,  per  pole,  .'?1;")5  in  overhead  supply  districts,  and 
$275  in  underground  supply  districts,  /.'.,  from  •S^DoO-'^  1,(150 
per  180-ft.  block,  as  against  .*1,.".00  per  oOO-ft.  block  in  the 
other  installation.  The  power  consumption  of  the  arc 
installation  per  mile  of  street  is  probably  about  one-fourth 
that  of  the  incandescent  sclieme. 

.\ll(inlii. — The  installation  laid  down  in  this  town  was 
based  on  the  above  e(]uipment  in  Havannah.  Five-light 
14-ft.  "Corinthian"  standards  (see  fig.  1,  page  47'.i)  were 
placed  70  ft.  apart,  and  12l'  posts  were  used  in  all.  100- 
watt  tungsten  lamps  were  mounted  in  12-in.  and  15-iii.  opal 
globes,  so  that  the  ]K)wer  allowance  here  =  75'5  kw.  per 
mile,  as  against  ISO  kw.  per  mile  in  Savannah.  The  cost 
of  the  installation  amounted  to  (Is.  od.  j)er  foot  of  frontage, 
paid  half  by  the  property-owners  and  half  by  the  tenants, 
while  the  operating  and  maintenance  costs  (paid  by  the  city 
authorities  on  contract)  work  out  at  £U  7s.  (id.  per  post  per 
year  =  2'75d.  per  foot  frontage  per  month. 

The  great  e.\])enilituiv  of  energy  per  mile  of  street  in  both 
of  the  above  installations  is  very  noticeable  but,  as  discussed 
below,  the  end  seems  to  justify  the  means.  •  An  allowance 
of  5-10  KW.  per  mile  will,  if  expended  in  tungsten  lamps  pro- 
vided with  fluted,  or  other  specially  designed,  reflectors,  yield 
an  illumination  sullicient  for  the  needs  of  small  streets,  but 
in  important  thoroughfares  20-00  KW.  or  more  per  mile 
should  not  be  grudged  if  it  provides  better  results  than  the 
lower,  usual  allowances.* 

E.  Darrow  {Ipc.  cit.)  estimates  the  maintenance  costs  in 
the  "  curb  line  "  system  of  illumination  (as  used  in  Des 
Moines,  Seattle  and  Indianapolis)  to  be,  per  1,000  burning 
hours  per  post  (in  shillings)  : — 


5  lOO-w.  tungstens 
D.c.  enclosed  arcs 
Metallic  flame  arcs 
Flaming  arcs 


newals    and        Jf^ 

attendance  or ,   °r± 

carbons  and    »'"° 

trimming,    i        °' 


24-0 

30-0 
38-0 


Radius 


Approx.  watts 
pt>r  sq.  ft.  of 

"■IJm."'"      action 
candle  /f«nn 

illumination.    <''^''''" 


608.  0*3— 0'5 

34s.  lOd.l  0-25— 0-45 

668.  0-06— 0-13 
748.  — 


loot 

125 
300 


*  Including  Ps.  deprec'aUon  allowance  and  2rs.  frr  5C0  units  in  each  case. 

f  Using  standards  Euch  as  shown  in  figs.  1-6,  p.  479  and  figs.  7,  8,  herewith. 

(These  figures  appear  to  overcharge  for  tungsten  renewals 
and  to  underestimate,  relatively,  at  least,  the  cost  of  repairs 
and  globes  for  enclosed  arcs.) 

In  support  of  the  general  contentions  of  this  article,  the 
following  excerpt  (Darrow)  is  significant : — 

"  From  the  above  considerations  it  would  appear  that,  due 
to  the  combined  influence  of  public  sentiment,  first  costs,  and 
maintenance  charges,  series  burning  constant  metallic  flame 
lighting  units  are  driving  all  other  types  of  illuminants  from 
the  residence  and  suburban  districts  of  our  municipalities. 
However,  there  is  a  strong  trend  in  business  sections  of  our 
progressive  cities  to  artistic  lighting  efi'ects,  as  is  evidenced 
by  the  many  attractive  forms  of  arches  and  curb  line  lighting 
which  have  been  developed  in  the  past  eighteen  months.'" 

Geneeal  Coxsideratioxs  and  Coxclvsion.—  Granted 
that  some  of  the  post  designs  illustrated  in  this  and  the 
earlier  article,  on  the  same  subject,  involve  a  somewhat 
higher  total  annual  lighting  cost,  is  it  not  reasonable  to  pay 
the  additional  cost  (which  has  been  shown  not  to  be 
excessive)  on  grounds  of  justification  by  results  ?  In  work- 
shop and  general  interior  lighting,  the  fallacy  of  selecting  a 
system  by  cost  considerations  alone  is  already  realised.  In 
such  a  case  the  cost  of  lighting  is  so  small  a  fraction  of  the 

*  In  this  connection,  refer  to  E.  Darrow,  Michigan  Technic 
(reprint  in  July,  1911,  issue  of  Municipal  Enginecrinn'). 


total  costs  of  administration,  and  the  effect  of  the  quality 
and  distribution  of  light  on  output  and  lesthetic  and 
physical  comfort  is  so  great,  that  tlie  diicct  lighting-costs 
become  of  secondary  importance  in  deciding  the  choice. 
Admittedly,  that  system  which  will  give  certain  results  with 
minimum  outlay  will  always  hold  the  field,  but,  in  the 
writer's  opinion,  the  question  as  to  the  suitability  for  street 
lighting  of  the  lamp-posts  here  illustrated  is  answered  in  the 
affirmative,  by  the  following  considerations  : — 

1.  On  the  testimony  of  very  many  "keen"  American 
communities,  sui)ported  by  numerous  jiliotographs  reproduced 
in  various  American  journals,  multi-globe  standards,  of  the 
types  here  considered,  present  an  attractive  appearance  by 
day  and  by  night,  and  provide  brilliant  and  satisfactory 
Ughting  at  a  reasonable  cost. 

2.  These  installations  may  be  wasteful  of  energy  (as 
judged  on  a  purely  technical  basis),  but  to  produce  an 
equally  desirable  effei't,  gas  fighting  must  sacrifice  a 
corresponding  percentage  of  efficiency,  hence  the  relative 
merits  of  the  two  illuminants  are  unaffected  by  the  new 
means  for  their  application. 

Some  of  the  ])osts  illustrated  are  suitable  for  use  in 
residential  streets,  others  are  best  adapted  to  "  display  "  in 
shopping  areas,  seaside  promenades,  and  so  on.  In  any  case, 
uniformity  of  illumination  is  the  first  essential.  In 
"  display  "  lighting — providing  dazzle  is  avoided — the  actual 
source  of  light  should  be  visible,  there  undoubtedly  being  a 
fascination  in  promenading  streets  plentifully  strewn  with 
"  soft  "  sources  of  light,  placed  at  a  reasonably  low  height. 

Whatever  may  be  said  for  the  latest  arc  and  gas  lighting 
systems  (which  involve  very  high  candle-power  units  and  the 
use  of  costly  poles),  the  older  of  these  systems  provide  very 
irregular  stieet  illumination.  Multi-light  standards  avoid 
this  defect  without  involving  any  of  those  inherently 
attached  to  high  c.p.  units.  With  several  of  the  types  of 
pole  here  illustrated,  higher  efficiency  could  be  obtained  by 
increasing  the  height  of  the  main  column — a  matter  which 
is  easily  arranged,  and  which  is  specially  desirable  where 
inverted  globes  are  used  (as  in  fig.  2,  p.  47'J).  Such 
increase  in  height  must  not  be  carried  to  excess,  or  the  whole 
object  and  suitability  of  the  designs  is  sacrificed,  and  if  the 
kerb-line  is  planted  with  trees,  the  foliage  of  the  latter 
causes  great  obstruction  losses. 

The  comparatively  low  height  at  which  the  lamps  are 
arranged  in  the  designs  employed  in  the  States  does  not 
cause  dazzle  to  jjedestrian  or  vehicular  traffic,  since  the 
intrinsic  brilliancy  of  the  diffusing  globes  is  quite  low." 
On  the  other  hand,  this  arrangement  of  lamps  greatly 
favours  the  perception  of  traffic,  obstacles,  and  so  on  by 
"  silhouetting,"  the  importance  of  which  in  street  illumina- 
tion appears  to  have  been  overlooked  in  this  country. 

A  great  advantage  of  the  multi-light  standard  is  the 
possibility  of  switching  out  one  or  more  lamps  per  post  at 
11  or  12  p.m.,  thus  reducing  the  illumination  to  the  bare 
needs  of  late  night  traffic,  while  retaining  a  uniform  distri- 
bution, which  will,  in  itself,  reduce  the  total  fighting  output 
required.  It  is  an  easy  matter  to  increase  the  total  c.p.  per 
standard  at  crossings,  &c.,  by  the  use  of  more  globes  or 
higher  c.p.  units  per  globe,  and  it  is  interesting  to  note  that 
at  least  one  American  city  (using  the  type  of  post  shown 
in  fig.  1,  page  479)  provides  an  additional  service  wire  on 
each  standard  (from  the  positive  and  negative  mains 
alternately),  and  a  plug  socket,  so  that  festoons  and  arches 
of  lamps  can  be  run  along  and  across  the  streets  with 
minimum  cost  and  trouble  on  days  of  festival. 

In  conclusion,  it  may  be  emphasised  that  though  most  of 
the  new  designs  dealt  with  above  have  primarily  been 
designed  for  use  in  White  Ways — with  a  view  to  providing 
that  abundant  (even  spectacular)  lighting  which  is  so 
beneficial  to  shopping  districts  and  pleasure  resorts  that 
far  greater  extravagance  than  is  actually  involved  in  its 
realisation  might  well  be  pardoned— many  of  the  styles  are 
quite  applicable,  and  have  already  been  applied,  to  ordinary 
town-street  and  residential  fighting. 


*  Many  low  posts  used  in  this  country  for  gas  and  electric 
lighting  do  not  employ  diffusing  globes,  though  these  are  certainly 
desirable  ;  further,  many  arc  lamp  installations  remarkable  for 
their  high  electro-luminous  efficiency  are  realised  to  be  "  garish  " 
and  distressing  to  the  eye,  when  once  the  novelty  of  their  brilliance 
and  (possibly)  peculiar  colour  has  subsided. 
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CORRESPONDENCE. 

Letters  Teceired  by  v-g  after  5  p.m.  on  Tuesday  cannot  appear  ■until 
the  following  week.  Corre.ipnndents  should  forward  their  cornvmui- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  pnbllslied 
unless  we  hare  the  writer^s  name  and  address  i7i  our  possession. 


An  Objectionable  Clause. 

It  is  quite  true  that  my  first  letter  wa?  written  in  the 
vain  hope  of  inducing  intending  contractors  to  except  the 
objectionable  clause  from  their  tenders.  I  am  sorry,  but  I 
am  not  to  blame  for  the  fact  that  Mr.  Webb  gathered  the 
impression  that  I  thereby  sought  to  secure  for  the  successful 
contractor  the  reversion  of  the  powers  of  sole  arbitrator.  I 
am  confident  that  the  majority  of  your  readers  did  not  take 
the  letter  in  that  sense.  That  Mr.  Webb  may  be  satisfied 
that  it  was  not  a  necessary  corollary  to  the  deletion  of  the 
clause,  I  quote  an  extract  from  a  letter  covering  the  tender 
which  my  firm  submitted  : — " .  .  .  While  we  are  quite 
willing  to  pay  the  rate  of  wages  and  observe  the  hours  of 
labour  and  regulations  recognised  by  the  Trade  Union  con- 
cerned, we  are  not  willing  to  accept  .  .  .  the  Trade  Union 
as  the  sole  arbitrator  on  any  point  not  covered  by  existing 
printed  regulations.  We  would  have  no  objection  to  its 
being  a  joint  arbitrator,  we  to  appoint  the  other  should 
occasion  arise  ..." 

Mr.  Webb  writes,  with  misplaced  sarcasm,  "  What  a 
blessing  it  would  be  if  no  wages  were  paid  at  all  ;  then, 
evidently,  this  country  .  .  .  would  capture  all  the  work  of  the 
world  !  "  But,  surely,  it  is  obviou?.  If  England  were 
Arcady,  and  bread  and  boots  were  to  be  obtained  by  pleasant 
words,  we  would  sweep  the  world's  markets.  We  owe  our 
premier  position  to-day  to  the  Napoleonic  wars  and  their 
aftermath  ;  we  obtained  so  long  a  start  of  our  rivals  in  the 
development  of  our  resources  and  means  of  communication, 
that,  even  after  100  years,  they  have  not  been  able  to  catch 
us  up,  despite  our  ever-growing  handicap  of  a  heavy  wages 
bill.  But  economic  conditions  tend  to  equalise  in  all 
countries  having  large  natural  resources.  So,  unless  the 
present  course  of  events  is  interrupted  by  political  actions  and 
reactions,  it  is  not  improbable  that  Mr.  Webb  may  live  to 
see  China  the  chief  electrical  workshop  of  the  world.  The 
Chinese  workman,  we  are  credibly  informed,  can  subsist  on  a 
daily  handful  of  rice.  Forgive  this  extract  from  the  elements 
of  political  economy,  but  ]Mr.  Webb,  in  common  with  most 
Trade  Union  officials  and  Labour  members,  appears  to  be  so 
far  advanced  in  the  science  as  to  have  forgotten  the  elements 
altogether. 

Mr.  Webb  seems  to  find  it  difficult  to  reconcile  my  state- 
ment that  whenever,  through  the  efforts  of  Trade  Unions, 
wages  have  risen,  unemployment  lias  been  more  rife,  with 
my  further  statement  that  Trade  I'nions  have  done  much  in 
the  past  to  Ijetter  the  lot  of  the  workers.  Both  statements 
are  correct,  and  he  wiU  see  that  for  himself  if  he  will  under- 
line the  word  "  workers."  My  point  was  simply  that  an 
advance  in  wages,  while  it  benefits  those  who  can  keep  in 
constant  employment,  inevitably  swells  the  ranks  of  the 
unemployed.  It  is  unnecessary  for  me  to  analyse  the  reasons 
therefor — they  should  be  clear  even  to  the  most  advanced  of 
political  scientists.  The  fact  itself  is  incontrovertible  ;  and 
if  an  incontrovertible  fact  needs  corroboration,  I  refer  Mr. 
Webb  to  Government  returns. 

To  descend  from  the  general  to  the  particular,  Mr.  Webb 
challenges  my  assertion  that  most  of  the  best  men  in  the 
trade  ignore  the  Electrical  Trade  Union.  Such  a  statement 
is  necessarily  made  on  personal  experience,  and  not  on 
figures.  The  onus  of  disproving  it  lies,  I  think,  with  Mr. 
Webb.  I  have  recorded  an  impression,  and  knowing  that 
it  is  shared  by  every  responsible  contractor  I  have  ever  come 
in  contact  with,  I  have  not  hesitated  to  record  so  general  an 
impression  as  a  fact.  It  is  to  Mr.  Webb's  interest,  of 
course,  to  prove  that  this  general  impression  is  a  wrong  one. 
I  do  not  know  how  he  will  set  about  it.  It  is  no  use  his 
pointing  out  that,  let  us  say,  GO  per  cent,  of  the  wh-emen  in 
the  kingdom  belong  to  his  Union.  That  does  not  prove 
that,  to  take  an  extreme  case,  the  remaining  40  per  cent., 
who  do  not  belong  to  his  Union,  do  not  comprise  all  the  best 
men.  We  are  dealing  with  quality,  not  quantity.  In  13 
years'  experience  of  contracting — mainly  country-house 
work — I  have  known  many  good  foremen,  charge-hands,  and 
■wiremen.     Of  them  all  I  cannot  remember  that  one  belonged 


to  the  Union,  to  my  knowledge.  Some,  as  Mr.  Webb 
suggests,  may  have  done  so  clandestinely — though  why  they 
should  be  ashamed  of  it,  he  knows  best— but  most  of  them, 
I  know  for  a  fact,  did  not  belong  to  it.  On  the  other  hand, 
some  of  the  bad  workmen  I  have  met  did  belong  to  it — the 
sort  of  men  who  knew  they  could  not  possibly  command  95d. 
an  hour  unless  they  did  belong  to  it.  Such  are  the  grounds  of 
ray  assertion  ;  and  if  some  of  those  of  }our  readers  who  are 
experienced  contractors  wOl  take  the  trouble  to  write  to  you, 
I  have  no  doubt  there  will  be  found  plenty  of  support  for  it. 
And  Mr.  Webb,  I  am  sure,  will  do  his  best  for  the  other 
side. 

The  correspondence  has  broadened  to  a  wider  issue  than 
its  heading  betokens,  and,  as  Mr.  Webb  tells  us  that  the 
contract  in  question  has  been  placed  (it  is  curious,  by  the 
way,  that  he  should  have  information  that  has  not  yet  been 
vouchsafed  to  my  firm,  one  of  the  tenderers),  and  that  the 
objectionable  clause  remains,  it  is  of  little  use  discussing  it 
further.  One  can  only  sympathise  with  the  fortunate  con- 
tractor, should  it  come  to  pass  that  Mr.  Webb,  as  he 
threatens  with  a  characteristic  albeit  Hibernian  touch,  is 
appointed  "  one  of  the  sole  arbitrators." 

Fnirplay, 


Mr.  Collins  raises  a  few  points  to  which  I  should  like  to 
reply.  My  organisation  may  be  weak,  or  it  may  not.  I  have 
heard  some  people  say  that  we  were  too  strong,  and  even 
Mr.  Collins,  in  his  first  letter  on  this  subject,  said  that  this 
particular  clause  in  this  particular  instance  was  framed  for 
our  benefit.  And  really  an  outsider  would  not  consider  it  to 
the  credit  of  an  employer  to  discharge  men  for  belonging  to 
a  Trade  Union  (my  branch  alone  can  point  out  dozens). 
One  hears  such  a  lot  of  the  "  Old  Brigade."  Perhaps  Mr. 
Collins  was  at  one  time  a  member  of  the  E.T.U.  At  any 
rate,  it  is  nearly  time  that  "  Old  Brigade  "  yarn  died  a 
natural  death.  We  have  no  room  for  it.  If  it  pleases  Mr. 
Collins,  he  has  my  assurance  that  I  should  make  it  a  penal 
offence  for  any  man  (I  suppose  non-Unionists  do  it  even  as 
Union  men)  to  rob  his  master  of  time,  by  hanging  his  job 
out,  or  what  not.  But  it  should  also  be  prison  for 
the  employer  who  puts  in  300-megohm  grade  wire 
when  he  ought  to  put  in  1,200  grade,  or  CI.  tube,  when  it 
ought  to  be  brazed.  Also  the  same  penalty  for  the  employer 
who  sent  a  boy  out  to  do  a  man's  job,  such  as  repairs,  &c., 
and  charged  his  customer  the  rate  of  a  man.  Of  course  the 
employer's  excuse  would  be  "  business "  or  "  commercial 
instinct."  In  conclusion,  I  may  say  that  our  new  rules  and 
rates  of  pay  will  be  presented  just  as  soon  as  the  E.T.U.  are 
ready  ;  much  as  I  should  like  to  oblige  Mr.  Collms,  I  am 
only  one,  and  my  society  will  not  be  hurried  or  flurried  by 
ilr.  Collins  or  the  Transport  Workers'  strike,  feeling  sure 
that  when  the  time  is  opportune  our  demands  will  be  made 
and  met  satisfactorily  by  those  masters  (and  I  certainly  trust, 
Mr.  Collins  is  one  of  these)  who  admit  that  the  district  rate 
for  wiremen  in  London,  viz.,  Hid.  per  hour,  is  much  too  low 
for  the  class  of  work  done.  My  best  thanks  are  due  to  the 
editor  of  this  journal  for  his  fair  treatment.  His  columns 
are  always  open  to  men  of  my  class,  and  if  I  may  be  allowed 
to  say  so,  that  is  something  very  seldom  given  (in  some 
papers). 

W.  J.  Webb. 

London,  S.W. 
Jiihj  Ibfh,  1912. 

[This  correspondence  is  now  closed. — Eds.  E.R.] 


Tronble  with  the  Trolley  Head. 

With  reference  to  the  article  on  page  43  of  your  issue  of 
.luly  12th,  the  conditions  essential  to  safety  and  economy 
in  the  use  of  current  collectors  on  railways  and  tramways 
with  overhead  conductors  are  : — That  the  make  and  break 
of  contact  with  the  conductor  be  effected  by  the  driver 
from  his  compartment  with  ease  and  certainty  of  action  on 
any  portion  of  the  track,  on  the  straight,  on  curves,  on 
points  and  crossings,  whether  the  vehicle  to  which  the 
collector  is  attached  is  at  rest  or  in  motion  in  either 
direction,  without  danger  or  inconvenience  to  the  driver  or 
the  public. 
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The  bow  collector  complies  with  these  conditions  entirely ; 
its  use  has  by  its  small  contact  pressure  (about  one-fourth 
that  of  the  trolley),  and  its  elimination  of  the  hammer  at 
the  ears,  the  very  g;rcat  advantaj^e  of  lengthening^  the  life  of 
the  conductor  wire,  ami  sticking  to  its  post,  for  it  cannot 
derail. 

IJeo.  P.  Spooner,  M.I.Mech.E. 

Jain  Ihlh,  11112. 


Railway  Cab-SignalllD?. 

Mr.  Dupre  is  very  much  mistaken  when,  in  your  edition 
of  the  iL'tii  iust.,  he  expresses  the  opinion  that  I  should  find 
in  practice  that  the  rubbing  contactor  is  better  than  the  rota- 
ting one.  The  fact  is,  I  started  upon  a  two  years'  full-sized 
test  with  the  same  views  that  Mr.  Dupre  expresses  on  this 
point  ;  and  it  was  the  practical  experience  thus  jiained  that 
caused  me  to  abandon  the  incorrect  idea  which  he  advances. 

Several  times  during  this  test  I  ran  the  locomotive  over 
the  ramps  while  the  brushes  grijiped  the  wheels  so  firmly 
that  the  latter  could  not  rotate.  With  this  rubbing  contact 
I  got  several  safe  errors  of  indication.  But  during  the  whole 
two  years  and  more,  no  matter  how  dirty,  rusty,  or  icy  the 
ramps,  a  rotating  contactor  never  once  gave  an  error  of  any 
sort.  .Now  that  a  praclictil  test  has  taught  me  the  fact,  I 
have  since  been  able  to  sec  the  reason  ;  and  J  think  that, 
on  a  little  reflection,  Mr.  Dupre  will  see  it  as  clearly  as  I. 

It  is  very  much  to  be  regretted  that  Jlr.  Dupre  tacitly 
contradicts  in  his  concluding  statement  the  important  truth 
contiiined  in  the  second  sentence  of  his  letter.  The  Brown- 
Mackenzie  system  is  certainly  not  "  absolutely  reliable,"  for 
it  violates  Mr.  Dupre's  statement  that  "every  failure  must 
give  the  danger  indication." 

William  U.  Dammond. 

West  Bridgford,  Notts, 
Jitli/  13M,  1912. 


Agencies  Abroad. 


In  the  course  of  an  article  headed  "  Trade  with  Canada," 
in  your  issue  of  May  4th,  you  make  use  of  the  following 
remarkable  expression,  "Agencies  arc  notoriously  unsatis- 
factory." Living,  as  I  do,  in  a  town  where  everybody  is,  or 
wishes  to  be,  an  agent  for  somebody,  and  where  everything 
is  distributed,  from  needles  to  anchors,  from  patent  medicines 
to  men-of-war,  I  crave  space  for  the  \iews  evoked  by  your 
opinion  set  forth  in  the  above  sentence  with  uncompromising 
clearness. 

Obviously  you  intend  to  con\  ey  to  your  readers  (as  you 
are  writing  at  home)  that  agencies  are  notoriously  unsatis- 
factory to  manufacturers  and  producers,  i.e.,  that  agents  are, 
on  the  whole,  a  mighty  poor  lot,  and  the  sort  of  fellows  to 
have  as  little  to  do  with  as  possible  ;  believe  me.  Sir,  there 
is  a  vast  deal  to  be  said  on  the  other  side,  as  to  the  why  and 
wherefore  of  the  unsatisfactory  working  of  agencies,  when 
they  (ire  unsatisfactory,  as  I  propose  to  show  you. 

There  are  various  agencies,  bank,  shipping  and  insurance, 
which,  from  their  very  nature,  are  satisfactory,  all  expenses 
being  borne  by  the  concern  represented,  and  a  decent  liveli- 
hood assured  to  the  agent.  For  the  purposes  of  my  argu- 
ment, however,  these  may  be  dismissed  with  the  remark, 
that  they  are  satisfactory  liecause  they  aie  properly  organised, 
adequately  remunerated  and  efficiently  backed. 

Again,  there  is  the  "  brass  plate  agency"  ;  by  this  I  mean 
the  "  agent "  who  puts  on  his  doorpost  the  name  of  Messrs. 
So  &  So,  Ltd.,  for  a  small  retaining  fee,  and  sits  supinely 
behind  it  waiting  for  orders  which  seldom  come.  This  sort 
of  agency  is  the  direct  outcome  of  two  unsatisfactory  con- 
ditions :  on  the  one  hand,  the  desu-e  of  Messrs.  So  &  So., 
Ltd.,  to  be  represented  at  a  nominal  cost,  and  to  be  able  to 
refer  proudly,  but  inexpensively,  to  their  "agencies  in  all 
parts  of  the  world "  in  their  circulars  and  addresses  to 
shareholders  ;  and  on  the  other,  the  readiness  of  the  class 
of  agent  these  small  retaining  fees  are  likely  to  secure, 
to  accept  any  and  every  agency  offered,  till  the  multipli- 
cation of  numbers  alone  provides  him  with  a  living.  "  No 
previous  experience  necessary "  is  a  standing  condition  of 
this  class  of  agency,  with  the  inevitable  lack  of  results,  and 
occasional  squabbles  leading  to  a  reshuffling  of  the  brass 


plates  ;  little  loss  on  the  one  side,  little  work  on  the  other, 
and  no  credit  to  either ;  just,  in  fact,  what  you  describe 
"  Notoriously  unsatisfactory." 

I  come  now  to  the  type  of  agent  who  in  the  real  and 
active  sense  of  the  word  "  represents  "  his  principals  ;  the  prin- 
cipals in  this  instance  being  makers  of  electrical  machinery 
and  kindred  products,  the  agencies,  say,  numbering  three  or 
four,  all  being  sympathetic  and  homogeneous,  and  each 
n'acting  upon  the  other  ;  I  say  electrical  machinery,  for  this, 
Sir,  is  your  business  and  mine.  To  a  marked  personality, 
this  man  must  add  practical  experience,  a  thorough  know- 
ledge of  the  Chinese  and  their  customs,  and  lie  able  to 
devote  the  whole  of  his  time  and  energies  to  his  work,  viz., 
electrical  development,  a  field  which,  assiduously  cultivated, 
offers  great  opportunities.  His  part  of  the  contract  is  well 
defined,  and  it  is  certainly  up  to  his  principals  to  see  that 
he  receives  wholehearted  support,  power  to  act  on  his  own 
initiative,  and  adequate  remuneration.  But  does  he  get  it  ? 
From  ray  own  experience,  and  that  of  others  similarly 
situated,  I  say  he  does  not.  His  the  pioneer  work,  his  the 
labour  and  heat  of  the  day,  his  also  the  charges  for  travelling 
and  entertainment  inseparable  from  the  transaction  of  Chinese 
business  ;  money  which  he  must  spend  to  have  any  hopes 
of  success.  And  for  his  remuneration  the  commis- 
sion, often  reduced  to  meet  competition,  accruing 
on  accomplished  sales,  plus  a  small,  a  Tery  small,  annual 
contribution  towards  expenses  ;  he  is  fortunate,  indeed,  if  at 
the  end  of  the  year  his  income  meets  those  expenses.  All 
the  time,  too,  he  is  steadily  e.stablishing  the  reputation  of 
the  firms  he  represents,  building  up  a  goodwill  which,  in  the 
not  unlikely  event  of  disassociation,  belongs  to  them,  and  not 
to  him.  The  crux  of  the  question,  the  real  reason  for  the 
existing  notorious  dissatisfaction,  is  the  inadequate  remunera- 
tion offered  by  the  home  firms  for  this  special  and  valuable 
work  ;  believe  me,  if  this  were  accorded,  there  would  be  no 
need  for  the  formation  of  large  special  concerns  to  push  the 
sales  of  British  machinery,  here  or  elsewhere,  such  as  you 
iidvociite.  Parsimony  and  production  do  not  go  together, 
and  until  British  manufacturers  have  learned  the  lesson, 
"  There  is  that  scattereth  and  yet  increaseth  ;  there  is  that 
withholdeth  more  than  is  meet,  but  tendeth  to  poverty,"  so 
long  will  their  business  be  restricted,  and  so  long  will 
dissatisfaction  endure. 

Yideo  Meliora  Proboque. 

June  28/A,  1912. 

[Our  correspondent  is  entitled  to  defend  his  profession, 
and  we  welcome  the  expression  of  his  views.  There  are 
certain  features  of  his  letter,  however,  to  which  we  must 
direct  attention.  In  the  first  place,  our  article  expUcitly 
related  to  "  Trade  with  Canada  "  ;  the  conditions  in  Canada 
are  unique,  in  that  the  border  of  the  Dominion  marches  for 
thousands  of  miles  with  that  of  a  great  manufacturing 
country,  one  of  our  keenest  industrial  rivals,  admirably 
equipped  with  knowledge  of  local  conditions  and  exceptional 
business  aptitude  to  compete  with  us,  and  our  remarks  were 
not  intended  to  apply  equally  to  China,  as  our  correspondent 
appears  to  suppose.  Secondly,  we  spoke  of  agencies,  whereas 
he  deals  more  particularly  with  agents.  We  have  no  quarrel 
with  the  latter  ;  we  referred  to  the  system,  not  to  the  men, 
and  we  had  not  the  slightest  intention  of  conveying  to  our 
readers,  as  he  infers,  the  impression  that  "  agents  are,  on  the 
whole,  a  mighty  poor  lot."  We  do  not  blame  the  agent  for 
the  faults  of  the  system,  nor  did  we  say  anything  in  the 
article  reflecting  upon  his  qualities.  The  financial  agencies 
which  he  cites  are  satisfactory,  for  the  reasons  given  by  our 
correspondent,  which  are  precisely  the  features  in  which  the 
general  agency  is  lacking.  In  fact,  in  the  main  we  are  in 
hearty  agreement  with  him,  and,  moreover,  he  agrees  with 
us  when  he  attacks  the  system,  to  which  he  ascribes,  in 
terms  almost  identical  with  our  own,  "  the  existing  notorious 
dissatisfaction." — Ed.s.  E.E.] 


Searclilig:hts    for    Liners.— The     Hamburg-Amerika 

Line  has  installed  on  the  Kaherhi  Angmte  Victoria  an  electric 
searchlight  of  80,000  C.P.,  eqnal  in  size  and  range  to  the  search- 
lights mounted  on  German  men-of-war.  It  will  be  used  aa  a  means 
of  guarding  against  collision  with  icebergs  and  other  vessels. 
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PARLIAMENTARY, 


Falkirk  Electric  Liithtiuo:. 

Ox  July  10th,  Viscount  Falkland's  Committee  of  the  House  of  Lords 
considered  the  Electric  Lisrhtin?  Confirmation  (Xo.  4)  Bill,  which 
seeks  to  confirm  a  Board  of  Trade  order  for  electric  lig-hting  in 
respect  of  certain  burjjhs  and  parishes  in  the  Counties  of  Linlitbg-ow, 
Stirling  and  Dumbarton,  to  Mr.  Geo.  Balfour.  Mr.  Fitzgerald,  K.C., 
and  Mr.  Macassey  appeared  for  the  promoter,  and  Mr.  Balfour 
Browne,  K.C..  and  Mr.  Beveridg^e  for  the  Falkirk  Town  Council. 

The  facts,  as  explained  by  Mk.  Macassey,  were  that  Mr.  Balfour, 
who  had  carried  out  various  electric  lighting'  and  tramway  schemes 
and  was  a  director  of  the  Falkirk  and  District  Tramways  Co.  and 
the  Scottish  Central  Electric  Power  Co..  sought  to  obtain  an  order 
for  the  supply  of  electricity  over  a  considerable  area  adjoining  the 
Burgh  of  Falkirk  ;  but  such  order,  if  confirmed,  would  have  to  be 
transferred  to  a  company  within  12  months.  The  Town  Council  of 
Falkirk,  whose  area  was  not  included  in  the  order,  opposed  the  appli- 
cation. Last  year  that  Council  promoted  an  order  for  the  extension 
of  their  boundaries,  and  after  a  local  inquiry  by  a  Commission 
presided  over  by  Lord  Clinton,  the  order  was  rejected.  The  Town 
Council  had  now  promoted  another  order  for  an  extension  of  their 
boundaries,  and  also  asked  that  they  should  be  enabled  to  supply 
electricity  and  gas  within  the  area  they  had  scheduled.  It  had 
been  decided  by  the  Chairman  of  the  House  of  Lords  and  the  chair- 
man of  Ways  and  Means,  that  the  Town  Council  could  only  proceed 
by  way  of  private  Bill  to  get  power  to  supply  gas  and  electricity, 
but  the  order  for  the  extension  of  the  burgh  would  proceed  and 
would  be  heard  towards  the  end  of  the  month.  When  Mr.  Balfour's 
application  came  before  the  Board  of  Trade,  the  Town  Council 
asked  that  the  area  which  they  sought  to  annex  should  be  struck 
out  of  the  order,  but  this  the  Board  refused  to  do.  They  did.  how- 
ever, insert  a  clause  to  the  effect  that  if  the  Falkirk  Town  Council 
got  their  extension  order  then  Mr.  Balfour  should  not  be  entitled 
to  exercise  the  powers  contained  in  the  Board  of  Trade  order  in  that 
area  which  might  be  added  to  the  Burgh  of  Falkirk.  He  sub- 
mitted that  this  adequately  protected  the  position  of  Falkirk. 

After  hearing  evidence,  the  Committee  passed  the  preamble  of 
the  BUI.  

Cheltenham  Electric  Li«:htlng:. 

SlE  Fraxcis  Lowe's  Select  Committee  of  the  House  of  Commons 
on  July  11th  and  12th,  considered  Electric  Lighting  Provisional 
Order  (Xo.  3)  Confirmation  Bill,  the  only  opposed  order  being  the 
Cheltenham  Older,  the  object  of  which  is  to  enable  the  Corporation 
to  extend  their  area  of  supply  so  as  to  include  Prestbury  and  Leck- 
hampton, — Mr,  Jeeves  appeared  for  the  Corporation,  and  Jlr.  Raikes 
represented  the  Cheltenham  Gas  Co.,  who  were  the  petitioners. 

Mk.  Raikes  said  the  Gas  Co.  opposed  as  ratepayers,  and  not  on 
the  ground  of  competition,  and  they  asked  for  the  insertion  of  a 
clause  in  the  Order  regarding  the  charges  which  were  to  be  made 
for  public  lighting.  He  pointed  out  that  the  Corporation  embarked 
on  their  electric  lighting  undertaking  in  1S'J6,  and  had  made  a  loss 
of  something  like  £  1^,000  by  1901.  In  that  year  the  Local 
Government  Board  held  an  inquiry  and  sanctioned  a  loan  for  the 
payment  of  the  debt,  and  he  submitted  that  since  then  excessive 
sums  had  been  charged  for  public  lighting.  He  asked  the 
Committee  to  insert  a  clause  dealing  with  the  prices  which  should  be 
charged  for  public  lighting,  so  as  to  prevent  the  Corporation  making 
an  undue  profit  out  of  the  ratepayers  in  this  way. 

Me.  G.  L.  JoxES,  A.I.E.E..  gave  evidence,  and  submitted  a  table 
dealing  with  10  towns,  which  he  said  were  fairly  comparable  with 
Cheltenham,  and  in  connection  with  which  the  average  charge  for 
public  lighting  was  slightly  over  I'd.,  whereas  in  Cheltenham  the 
price  was  nearly  3d. 

After  hearing  evidence  from  a  representative  of  the  Board  of 
Trade,  the  Committee  refused  to  insert  the  clause  asked  for,  and 
passed  the  preamble  of  the  Bill. 

Mr.  Jeeves  applied  for  costs  for  the  Corporation  against  the  Gas 
Co.,  and  these  were  allowed. 


Sheffield  Corporation  Bill. 

Afteb  a  long  hearing.  Sir  R.  W.  Holme's  Select  Committee  of  the 
House  of  Commons,  has  passed  the  preamble  of  this  Bill.  The 
main  objects  of  the  BUI  were  sanitary,  but  powers  were  also  sought 
to  construct  tramways  and  to  run  trolley  vehicles,  this  portion  was 
not  opposed.  One  of  the  tramways  sought  to  be  constructed,  will 
go  beyond  the  boundaries  of  the  City  into  the  Urban  District  of 
Handsworth,  but  the  Committee  found  that,  having  regard  to  the 
circumstances,  such  construction  ought  to  be  allowed,  and  that  it 
was  not  necessary  to  insert  the  clause  referred  to  in  Standing 
Order,  Xo.  1  70a,  for  the  protection  of  the  local  authority  in  whose 
district  such  tramway  is  proposed,  as  Sec.  43  of  the  Tramways 
Act.  1870,  is  incorporated  in  the  BUI.  The  promoters  withdrew  the 
clause  empowering  them  to  enter  into  agreements  for  running 
powers  over  other  tramways.  The  Committee  fixed  the  following 
periods  for  the  repayments  of  loans  sanctioned  by  them  : — £137,000 
for  the  construction  of  tramways,  30  years  ;  £24.000  for  the 
equipment  of  tramways,  15  years  ;  £38.000  for  the  general  purposes 
of  the  tramway  undertaking.  20  years  :  *:  20,000  for  the  electrical 
equipment  for  trolley  vehicles,  20  years  ;  £7,500  for  provision  of 
of  trolley  vehicles,  10  years. 

London  Tramcars. — 3Ir.  Kellaway  asked  the  Home  Secretary 
whether,  in  the  comparison  which  he  recently  made  between  the 
533,000,000  passengers  carried  by  the  L.C.C.  trams  and  the 
520,000,000  passengers  carried  by  the  London  General  Omnibus  Co., 
he  was  aware  that  the  L.C.C.  trams  were  limited  to  the  County  of 
London,  which  was  a  much  smaller  area  than  the  Metropolitan 


police  area  ;  and  whether,  in  order  to  allow  of  a  more  just  com- 
parison, he  would  ascertain  the  numbers  carried  by  the  tramway 
companies  operating  in  the  larger  area,  viz.,  the  London  United 
Tramways,  the  North  Metropolitan  Tramways,  and  others,  and 
would  show  the  number  of  fatal  accidents  for  vehicles  and  per 
million  passengers  carried  respectively. — Mr.  McKenna,  in  reply, 
said  that  so  far  as  could  be  ascertained  in  the  absence  of  otHcial 
figures,  the  total  number  of  passengers  carried  upon  tramcars  in  the 
metropolitan  area  was  approximately  746,000,000,  and  the  total 
number  carried  by  motor-omnibuses  was  approximately  595,000,000. 
On  this  basis  the  number  of  fatal  accidents  for  1911  would  be 
approximately,  for  tramcars,  one  for  every  2~i  million  passengers 
carried  :  and  for  omnibuses,  one  for  every  6  J  million  passengers 
carried.  '.'2''}  per  cent,  of  the  tramcar  accidents  occurred  in  the 
County  of  London. 

Third  Readings.— In  the  House  of  Lords  on  July  11th.  the 
Metropolitan  District  Railway  Bill  and  the  London  L'nited  Tram- 
ways Bill  passed  third  reading. 

"The  following  passed  third  reading  in  the  Lords  on  July  10th  : — 
the  Lanark  County  Tramways  Bill,  the  Ericht  Water  and  Electric 
Power  BUI,  and  the  Bognor  Gas  Light  and  Coke  Company 
(Electricity)  BUI. 

On  July  IGth,  the  London  Electric  Railway  BUI  passed  third 
reading  in  the  Lords,  and  the  Ericht  Water  and  Electric  Power 
BiU  was  read  a  second  time  in  the  Commons. 


LEGAL. 


Baxkbvptcy  Pbosecution  :  A  Debtor  Cokvicted. 
Before  the  Common  Sergeant  (Sir  F.  Bosanqnet,  K.C.)  at  the 
Central  Criminal  Court  last  week,  Ludwig  Lehmann,  lately 
carrying  on  business  as  a  shipper  of  hardware  and  electrical  and 
cycle  goods,  at  BasinghaU  Street,  EC  surrended  to  his  bail,  and 
pleaded  not  guilty  to  an  indictment  charging  him  with  failing  to 
disclose  to  Mr.  E.  H.  Hawkins,  of  Messrs.  Poppleton,  Appleby  and 
Hawkins,  4,  Charterhouse  Square,  E.C.,  the  trustee  in  his  bank- 
ruptcy, how  certain  goods  had  been  disposed  of. 

Mr.  Travers  Humphreys  and  Mr.  Waldo  Briggs  prosecuted,  whUe 
the  defendant  was  represented  by  Mr.  R.  D.  Muir  and  Mr.  Curtis 
Bennett. 

It  was  stated  that  the  indictment  was  framed  under  three  sub- 
sections of  the  Debtors'  Act,  and  the  charges  related  to  one  fraud 
which  it  was  alleged  was  committed  during  the  defendant's  bank- 
ruptcy. A  person  who  was  made  bankrupt  was  obliged  to  disclose 
to  his  trustee  all  his  property,  and  the  way  in  which  he  had  dis- 
posed of  property  which  had  been  obtained  on  credit.  It  was 
alleged  that  in  regard  to  some  of  his  property,  the  defendant 
intentionally  misled  the  trustee  in  his  bankruptcy  with  regard  to 
the  disposal  of  those  assets  for  cash.  The  defendant  was  made 
bankrupt  on  January  21st  of  last  year,  and  according  to  the  state- 
ment of  affairs  which  he  prepared,  the  liabUities  amounted  to 
£12.000,  of  which  some  £5.000  was  due  to  unsecured  trade 
creditors  in  respect  of  goods  supplied  within  four  months.  The 
assets  were  estimated  to  realise  £8.000.  but  they  were  made  up  of 
such  things  as  an  interest  in  a  Russian  coal  mine.  That  asset  alone 
he  valued  at  £4.000,  and  there  were  shares  of  a  considerable 
nominal  value.  The  whole  of  the  defendant's  assets,  however,  had 
only  produced  £47.  At  the  date  of  the  bankruptcy  there  was 
stock-in-trade  of  £117,  and  cash  in  hand  of  £1  13s.  lid.  In  other 
words,  the  debtor,  having  had  £5,000  worth  of  goods  on  credit,  had 
neither  stock  or  cash  to  show  for  them.  During  the  bankruptcy 
proceedings  the  defendant  was  ordered  to  file  cash  and  goods 
accounts,  covering  the  period  from  July,  1910,  to  January, 
1911.  In  the  goods  account  he  stated  that  he  had  sold  goods  to  the 
value  of  £400  to  Mr.  Leo.  Kaiser.  He  declared  that  he  had  been 
dealing  with  Kaiser  for  a  long  time,  and  gave  his  address  as  West- 
bourne  Park  Terrace.  Mr.  Leo.  Kaiser  was  privately  examined  in 
the  bankruptcy,  and  stated  that  he  was  a  traveller  on  commission, 
and  had  never  bought  anything  from  the  defendant.  The  latter 
was  then  further  examined,  and  said  he  had  made  a  mistake.  The 
goods  had  been  sold  to  Mr.  Max  Kaiser,  a  brother  of  Mr.  Leo 
Kaiser.  A  private  sitting  was  then  held  for  the  examination  of 
Max  Kaiser,  and  that  gentleman  also  declared  that  he  had  never 
bought  any  goods  from  the  defendant. 

Mb.  Hawkixs  stated  that  the  defendant  did  not  keep  a  full  set 
of  books.  He  kept  a  cash-book,  which  covered  the  last  15  months  of 
his  trading,  but  it  contained  no  record  of  any  deaUn  gs  with  Mr.  Kaiser. 

Evidence  having  been  given  for  the  prosecution,  the  defendant 
went  into  the  witness-box,  and  denied  that  he  had  withheld  any 
information.  The  figures  which  he  had  produced  had  been  supplied 
to  him  by  his  manager. 

The  jury  found  the  defendant  "Guilty,"  and  the  Common 
Sergeant  sentenced  him  to  five  months'  imprisonment  in  the  second 
division. 

The  TELEPHO^'E  Aebitbation. 

(  Continued  from  page  hi.) 
The  Solicitor-General,  in  opening  the  case  for  the  Post- 
master-General on  this  claim  for  plant,  said  he  desired,  first  of  all, 
to  mention  to  the  Court  that  when  the  inventory  was  being  taken 
from  time  to  time,  the  Post  Office  representatives  were  disposed  to 
take  the  view  that  certain  things  ought  not  to  be  included  in  the 
list  on  the  groimd  that  they  were  not  things  the  Postmaster- 
General  ought  to  take  over,  whilst  on  the  other  hand,  the  N.T.C. 
took  the  opposite  view.  Of  course,  that  was  inevitable,  but  what 
was  done  was  very  sensible.  It  was  decided  to  include  in  the  inven- 
tory everything  which  the  company  suggested  should  be  put  in.  The 


Vol.  71.    No.  l,80S,  July  r.<,  1912.] 


THE    ELECTRICAL    REVIEW. 


89 


inventory,  therefore,  gave  corroot  fipuren  in  this  penee  :  It  was 
aKreed  that  its  contents  were  the  quantity  of  plant  which  the  com- 
pany were  tendering  to  the  Postmastcrfieneral,  but  it  was  subject 
to  modification  if  the  Poet  Office  were  right  in  seeking  to  reject 
some  portionfl  of  the  plant  tendered. 

Sir  John  handed  up  to  the  Commissioners  the  inventory  in 
question,  which  was  a  very  bulky  document.  It  was  impossible,  he 
said,  to  ask  any  tribunal  to  deal  in  detail  with  the  particulars  of 
such  a  gloomy  document.  What  the  Post  Office  had  done,  there- 
fore, was  to  obtain  a  summary  of  the  quantities  in  their  different 
classes,  to  which  exception  was  taken,  and  so  put  before  the  com- 
mission two  sets  of  figures.  One  set  was  based  on  the  assumption 
that  the  Post  Office  had  got  to  take  everything  in  the  inventory, 
and  the  second  set  on  the  assumption  that  they  had  to  take  the 
list  in  the  inventory,  less  those  portions  of  plant,  to  which  objection 
was  taken.  He  suggested,  however,  that  if  the  parties  could  agree 
in  the  meantime  upon  a  right  sum  to  subtract  it  would  very 
greatly  help  the  Court. 

In  reply  to  a  question  by  Sir  Alfred  Cripps,  the  SoLIClTOB- 
Gkneral  said  it  would  be  quite  easy  to  supply  the  N.T.C.  with  a 
list  of  plant  to  which  the  P.M.G.  took  exception. 

SiK  J.Si.MiiN,  continuing,  then  again  reminded  the  Court  in  some 
detail  of  the  "  tramway  terms  "  which  he  said,  substantially  the 
Court  would  have  to  apply,  in  arriving  at  a  decision.  The  "  tram- 
way terms,"  counsel  said,  which  were  in  substance,  the  terms  of 
the  purchase,  were  defined  by  the  Court  of  Appeal  and  the  House 
of  Lords  as  meaning  that  the  sum  to  he  paid  was  what  it  would 
cost  the  purchasers  if  they  had  to  make  the  undertaking.  The 
object  of  the  House  of  Commons  in  using  those  words  was  to  get 
a  well-known  system  applied  to  the  transfer.  The  tribunal  would 
have  to  consider  what  were  the  tramway  terms  and  how  they  were 
arrived  at.  He  pointed  out  that  Sir  Alex.  Kennedy  in  his  evidence 
said  that  if  tramway  terms  were  applied  in  the  ordinary  way  the 
contractor's  price  would  be  ascertained.  That  would  cover  the  con- 
tractor's profit.  Secondly,  he  said  they  would  regard  the  contractor  aa 
making  his  prices  on  the  date  of  the  transfer.  Further,  they  had  to 
provide  the  over-all  charge  from  the  company's  side  which,  he  said, 
was  in  practice  expressed  as  a  percentage,  and  which  was  as  small 
as  4  per  cent,  or  .5  per  cent.,  tending  to  be  smaller  in  proportion  as 
the  contract  was  larger.  That  was  the  view  which  he.  the  Solicitor- 
General,  was  given  to  understand  ought  to  be  adopted. 

Mn.  G.\TiiORNi;  Hardy  said  he  could  not  see  how  the  con- 
tractor's price  on  December  31st,  1911,  could  be  right.  They  must 
have  his  price  at  such  a  date  as  he  would  be  able  to  construct  and 
deliver  a  telephone  system  in  working  order. 

The  Somcitor-Gknkual  said  he  saw  the  force  of  the  suggestion, 
and  the  Court  would  find  that  that  consideration  had  not  been 
neglected,  because  he  would  be  in  a  position  to  show  that  if  one 
did  to  that  extent  vary  the  accepted  traditional  method,  the  effect 
upon  the  price  they  would  have  to  pay  would  not  be  to  their 
disadvantage. 

Mr.  Gathorne  Hardy  :    That  is  a  matter  of  evidence. 

His  Lordship  thought  they  were  being  asked  to  consider  what 
was  impracticable.  No  contractor  had  ever  undertaken  the  provision 
of  a  telephone  system  for  10  or  11  millions.  He  thought  all  the 
Court  had  to  do  was  to  find  "  the  then  value. " 

The  Solicitou-Geneb.\l  said  that  he  did  not  appreciate  how  it 
mattered  whether  they  assumed  a  single  contractor  or  two  or  three 
contractors.  It  was  often  expedient  to  give  work  to  several  con- 
tractors. Proceeding,  he  submitted  that  the  method  of  the  com- 
pany might  fairly  be  attacked  as  a  method  which  could  not  be 
accepted  as  leadingto  a  reasonable, accurate,  and  trustworthy  result. 
He  hoped  to  offer  an  alternative  method  which  was  more  consonant 
with  experience  and  more  useful  as  a  guide  to  the  Court.  Their 
complaint  about  the  method  of  the  National  Telephone  Co.  was 
that  it  made  a  maximum  use  of  assumptions  instead  of  a  minimum 
use  and  laid  itself  open  at  every  stage  to  the  possibility  of  error, 
which  in  the  cumulative  result  might  well  amount  to  millions 
of  pounds,  and  which  made  it  extremely  difficult  to  find  out  the 
stage  at  which  error  occurred.  Counsel  then  went  into  detail  on 
the  criticisms  which  he  offered  to  the  claimants'  method  of 
calculations,  tracing  the  courses  of  alleged  error  in  proceeding 
by  the  percentage  method.  He  complained  that  the  company  had 
distributed  certain  figures  between  capital  and  revenue  which  were 
largely  the  result  of  estimates,  although  they  had  by  their  district 
boo'ks  kept  a  record  of  what  they  regarded  as  properly  due  to 
capital  and  properly  due  to  revenue. 

SlE  James  Woodboise  said  he  understood  the  contention  to 
be  that  the  system  on  which  the  claim  was  founded  was  so  full  of 
fallacies  as  to  be  unreliable. 

The  Solicitor  General  :  Exactly. 

Criticising  the  company's  figures,  the  Solicitor-General  said 
their  revised  figures  were  based  on  percentages,  which,  according  to 
their  own  showing,  could  not  stand.  Was  it  suggested,  he  asked, 
that  the  general  manager's  salary  in  a  great  business  like  that  was 
properly  to  be  regarded  as  spent  on  the  construction  of  new  works 
and  on  the  management  of  his  business  in  proportion  to 
the  money  spent  on  construction  of  new  works  '  He  hoped 
to  show  a  method  which  would  not  involve  such  a 
wilderness  of  figures  as  thoee  in  the  company's  method. 
In  the  course  of  a  critical  analysis  of  the  company's  figures, 
Counsel  asked,  ''  Can  people  rely  on  figures  based  on  percentages 
when  assumptions  have  to  be  made  before  you  arrive  at  your  per- 
centages?" A  matter  of  £1,000,000  hung  on  the  percentage.  At 
every  stage  in  the  calculation  one  could  point  to  error  of  logic, 
error  in  proportion,  and  error  in  percentage.  The  most  reckless 
assumptions  had  been  made  in  order  to  divide  between  construction 
and  revenue.  He  further  pointed  out  that  part  of  the  figures  put 
forward  by  the  company  were  based  on  piecemeal  construction, 
which    meant    added    expense.       Was     it    right,     he     inquired, 


that  in  endeavouring  to  arrive  at  ''  tramway  terms  '  the  then  value 
of  a  physical  installation  like  the  telephone  system,  they  should 
be  guided  by  the  figure  of  cost .'  The  question  to  be  decided  was 
not  what  it  bad  co'ft  the  companv,  but  what  it  would  cost  if  it  had 
to  be  re-erected  by  a  particular  dite.  Once  it  was  conceded  that 
piecemeal  (construction  meant  added  expense,  it  followed  that  the 
figures  admittedly  based  on  piecemeal  construction,  as  were  the 
percentages,  were  figures  that  were  too  big. 

The  Solicitor-General  said  it  was  the  experience  of  all  tele- 
phone undertakings  that  in  many  cases  they  were  begun  on  a  small 
scale  and  multiplied  and  made  bigger  as  time  went  on.  That  was 
common  with  most  distributing  undertakings.  That,  however, 
was  not  the  case  in  the  present  instance.  The  Telephone  Company 
were  here  tendering  to  the  Post  Office  a  highly  developed  under- 
taking, and  what  the  Postmaster-General  ought  to  be  asked  to  pay 
for  that  was  not  what  it  had  cost  to  construct,  in  view  of  its  piece- 
meal history,  but  what  it  would  cost  to  construct  if  it  were  con- 
structed in  its  present  state. 

Mr.  Ju.stick  Lawrence  said  the  question  which  weighed  most 
strongly  on  his  mind  was  not  what  the  undertaking  had  cost,  but 
what  it  would  cost  to  carry  out  by  some  contractor,  supposing  he 
was  going  to  build  it  as  it  stood  to-day.  The  difficulty  there  was 
how  they  were  going  to  treat  the  matter.  Was  it  possible  to  look 
upon  it  as  something  which  could  be  done  at  a  particular  date.  It 
seemed  to  him  that  when  they  tried  to  get  close  to  that  point,  a 
vast  field  of  difficulties  cropped  up. 

Sir  J.  Simon  said  there  were  two  dilEcultics.  First,  as  a  matter 
of  busines-s  and  good  sense,  it  must  be  recognised  that  a  telephone 
installation  was  always  a  matter  of  gradual  growth,  and  secondly, 
there  was  the  difficulty  of  applying  the  idea  of  reconstruction  on  a 
certain  date,  in  view  of  the  fact  that  they  were  dealing  with  an 
undertaking  which  could  not  be  constructed  in  a  night  or  so.  His 
contention  on  the  piecemeal  point  was  that,  in  order  to  arrive  at 
the  "  then  value,"  they  must  ask  themselves  the  question,  "  What 
would  this  thing  cost  if  it  were  going  to  be  reconstructed  now  ? " 

Mr.  Gathorne  Haedy  :  We  are  not  inquiring  into  the  cost,  but 
into  the  value. 

Sib  J.  Simon  said  that  was  quite  right,  but  the  question  they 
must  consider  was  what  wonld  the  undertaking  cost  if  it  were  con- 
structed in  its  present  state,  and  it  could  not  be  made  any  more 
valuable  because  of  its  history.  Therefore,  what  the  Court  and 
valuers  had  to  do,  putting  aside  any  question  of  depreciation,  was  to 
say  what  it  was  that  was  being  sold.  They  were  selling  poles,  kc, 
of  such  and  such  a'weight,  and  wires  of  a  certain  number,  kc,  and 
if  it  were  right  to  say  that  the  cost  of  it  all,  as  it  stood,  was  less 
than  its  cost,  if  regard  be  had  to  its  history,  then  the  smaller  figure 
and  not  the  larger  one  should  be  adopted  as  a  guide  to  the 
then  value  of  the  undertaking.  The  history  of  the  undertaking 
could  not  affect  its  price.  It  was  impossible,  of  course,  to  treat  a 
telephone  undertaking  like  that  of  the  company  as  a  thing  of 
mushroom  growth  which  could  spring  up  in  a  night,  between  the 
rising  of  the  sun  on  December  iilst  last,  and  January  Ist  of  this 
year.  He  agreed  that  the  price  of  the  plant,  as  it  stood,  was  not 
likely  to  be  the  same  in  any  one  year,  because  there  was  a  tendency 
for  metal  and  rubber  to  vary.  Having  obtained  the  price  of  the 
undertaking  on  a  particular  date,  however,  one  had  to  consider 
whether  there  was  anything  further  to  add  to  the  contractor's 
profits.  There  wonld  be  something  to  add,  because  it  would  be 
necessary  to  supervise  what  the  contractor  was  doing.  The  proper 
way  to  approach  that,  and  the  way  it  was  approached  in  ordinary 
practice,  was  to  charge  an  over-all  percentage  upon  the  contractor's 
own  price,  such  percentage  representing  the  employer's  superrision. 
That  was  a  business-like  way  of  approaching  the  matter,  and 
would  not  involve  any  hypothetical  provisions  about  the  work 
being  carried  out  in  a  moment  of  time. 

The  whole  undertaking  of  the  National  Telephone  Co.,  con- 
tinued Sir  J.  Simon,  contained  about  600,000  stations.  lu 
America  the  construction  of  the  same  number  of  telephone 
stations  was  going  on  every  year.  Indeed,  he  had  just  been 
informed  that  it  was  something  like  800,000,  so  that  they  were 
not  making  a  very  extraordinary  hypothesis  when  it  was  sug- 
gested that  if  the  United  Kingdom  were  deprived  of  its  telephone 
system  it  conld  get  a  new  one  in  something  like  two  years. 
They  recognised  that  there  must  be  a  certain  time  occupied  in 
construction,  and  the  contractor  would  have  regard  to  that.  As 
a  guide  to  what  would  be  a  fair  price,  therefore,  the  practical 
basis  would  be  to  ascertain  the  contractor's  price  and  the  sort 
of  considerations  by  which  the  contractor  would  be  influenced. 
By  approaching  the  question  on  those  lines,  the  Court  would 
avoid  the  wilderness  of  percentages  on  percentages.  Continuing, 
counsel  said  the  company's  prices  for  materials  had  been  based 
on  an  average  of  11  years,  but  there  were  some  items  of 
materials,  the  prices  of  which  had  come  down  during  the  last 
10  or  11  years.  He  would  be  able  to  prove  that  with  regard  to 
instruments.  They  wonld  not  allow  that  figure  to  be  inflated 
by  the  history  of  high  prices  in  the  past.  There  were  special 
reasons  for  the  company  having  to  payhigh  prices.  It  would  be  found 
that  they  bound  themselves  by  a  contract,  which  had  a  tendency  to 
keep  prices  high.  The  Postmaster-General,  however,  would  not  be 
prejudiced  by  that.  Sir  J.  Simon  further  submitted  that  the  cost 
of  raising  capital  was  not  any  part  of  the  cost  of  raising  plant, 
though  it  was  an  element  to  be  taken  into  consideration  m  the 
working  of  the  business.  The  Court  were  trying  to  get  at  the  value 
of  the  plant  the  cost  if  it  were  consecutively  constructed,  as  distin- 
guished from  the  cost  of  their  instituting  or  carrying  on  the  bneiuess 
of  the  company. 

Sir  James  Woodhouse  said  that  how  the  plant  could  be  enhanced 
or  diminished  in  value  by  the  cost  of  raising  money  was  a  point  he 
would  want,  on  either  side,  to  be  convinced  upon. 
(Jo  be  cpniinued.) 
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The  Bihmingham  akd  Midland  Tramways,  Ltd. 
By  a  petition  heard  by  Mr.  Justice  Parker,  in  the  Chancery  Divisioni 
on  Tuesday  last,  the  Court  was  asked  to  sanction  alterations  in  the 
memorandum  and  articles  of  association  of  this  company  bo  as  to 
give  it  increased  powers. 

Mb.  FEEDEBrcK  Thompson,  in  support  of  the  petition,  said  that 
since  the  company  was  incorporated  in  188S  electricity  as  a  motive 
power  had  become  much  more  widely  used.  Since  the  abandon- 
ment of  its  horse  cars  the  company  had  used  only  electricity  as  a 
motive  power.  Recently,  however,  resolutions  had  been  passed  for 
the  adoption  of  "buses  propelled  by  electricity,  steam  or  otherwise, 
as  feeders  to  the  tramways.  They  had  large  works  for  the  con- 
struction and  maintenance  of  their  rolling  stock,  but  it  was  felt 
doubtful  whether  under  their  present  powers  they  could  manu- 
facture vehicles  propelled  by  self-contained  power.  Also  since  the 
company's  incorporation  light  railways  had  been  coming  to  the  fore, 
and  the  company  desired  powers  to  promote  Bills  in  Parliament  for 
light  railway  construction.-as  they  could  be  constructed  more  cheaply 
than  tramways,  and  when  they  were  taken  over  by  the  local  authorities, 
the  company  was  in  a  better  position  under  the  Light  Railways  Act 
than  under  the  Tramway  Act.  The  company  won-  associated  with  a 
number  of  subsidiary  companies,  and  it  was  desired,  further,  that 
they  should  have  the  power  of  guaranteeing  the  loans  raised  by  the 
associated  companies. 

There  was  no  opposition,  and  his  Lordship  sanctioned  the  proposed 
alteration,  limiting,  however,  the  company's  power  to  construct 
motor-vehicles  to  such  as  were  used  in  connection  with,  or  were 
auxiliary  to,  their  own  undertaking  or  the  undertakings  of  any  of  the 
auxiliary  companies. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Electeic  Railway  and  Omnibus  Fusion. 
On  Monday,  July  15th,  the  Master  of  the  Rolls  and  Lords  Justices 
Farwell  and  Kennedy  heard  the  appeal  of  Mr.  Costello  and  15 
other  shareholders  in  the  London  General  Omnibus  Co.  from  the 
refusal  of  Mr.  Justice  Swinfen  Eady  to  restrain  the  carrying-out 
of  the  scheme  of  amalgamation  between  the  Omnibus  Co.  and  the 
Underground  and  Electric  Railways. 

The  appellants'  objection  to  the  scheme  was  that  the  price  they 
were  to  receive  for  their  shares  was  inequitable,  having  regard  to 
the  price  the  shares  stood  at  on  the  market.  For  the  company  it 
was  argued  that  the  Court  would  not  go  against  the  wishes  of  95 
per  cent,  of  the  shareholders,  who  were  in  favour  of  the  scheme. 

The  JLiSTEB  OF  THE  Rolls  said  there  was  no  evidence  before 
the  Court  that'  the  price  to  be  paid  for  the  Omnibus  Co.'s  assets, 
which  was  £4,500,000,  was  not  a  fair  price,  and  the  wishes  of  the 
majority  must  therefore  be  given  effect  to. 

Lords  Justices  Farwell  and  Kennedy  concurred,  and  the  appeal 
was  dismissed  with  costs. 


Teamway  Accident  Claims. 
An  application  for  a  new  trial  has  been  made  by  the  Edinburgh  and 
District  Tramways  Co.,  Ltd.,  in  the  action  at  the  instance  of  a 
domestic  servant  for  damages  in  respect  of  injuries  sustained  through 
being  run  over  in  Lothian  Road  when  she  was  on  her  way  to  church. 
When  the  case  was  recently  before  Lord  Hunter  and  a  jury,  a 
verdict  was  returned  for  pursuer,  the  damages  being  assessed  at 
£350.     The  case  has  now  been  sent  to  the  Roll  for  discussion. 

In  the  Court  of  Session,  intimation  was  made  of  an  extra-judicial 
settlement  in  an  action  by  a  clerk  for  £300  damages  against  the 
Edinburgh  Tramways  Co.  The  pursuer  averred  that  when  he  was 
trying  to  board  a  car  at  a  stopping  place,  the  car  was  violently  jerked 
forward  and  he  was  dragged  along  the  street,  the  wheels  passing 
over  his  left  hand.  The  defenders'  servant,  he  stated,  acted  negli- 
gently in  first  slowing  down  the  car  and  then  starting  it  with  a 
violent  jerk.  Fault  was  denied,  defenders  contending  that  pursuer 
endeavoured  to  board  the  car  when  it  was  in  motion,  and  that  he 
acted  in  negligent  disregard  of  his  own  safety.  In  a  minute  lodged 
by  pursuer,  his  allegations  regarding  the  construction  of  defenders' 
car  were  withdrawn.  Defenders  have  made  pursuer  a  payment  of 
60  guineas  in  full  dischai-ge. 


The  Taxation  of  Telegraph  Cables. 
Befoee  the  Judicial  Committee  of  the  Privy  Council  last  week 
their  Lordships  dismissed  the  appeal  of  the  Attorney-General  of 
Newfoundland  from  a  decision  of  the  Supreme  Court  of  New- 
foundland of  May.  1911,  the  question  being  whether  the  Commer- 
cial Cable  Co.  was  liable  to  taxation  as  a  company  carrying  on 
telegraph  business  in  or  from  Newfoundland.  Their  Lordships 
were  of  opinion  that  the  cables  were  not  liable  to  taxation.  It 
was  not  competent  for  the  Government  to  lay  a  tax  on  cables  out- 
side its  territorial  jurisdiction.  The  hearing  is  reported  in  the 
TimeK  of  July  1 1th. 


Battery  Cars  in  Germany.— The  battery  cars  used  on 

the  Prussian-Hessian  Railways  have  hitherto  only  been  able  to 
travel  a  distance  of  62  miles  before  the  accumulators  have  required 
to  be  recharged.  As  this  has  caused  inconvenience,  owing  to  its 
being  impossible  to  complete  the  intended  journeys  unless  the  cars 
have  actually  reached  the  charging  stations,  it  has  been  decided  to 
make  provision  for  additional  cells,  which  will  enable  the  cars  to 
travel  a  total  of  80  miles.  The  first  cars  of  increased  capacity  have 
been  placed  on  the  Berlin-Jutebog  section,  and  further  cars  are 
to  be  similarly  equipped. 


"  Milled  "  Type  Simplex  Nipple. 

For  some  eight  years  the  practice  of  providing  electrical  con- 
tinuity in  conduit  installation*  has  been  gradually  growing,  and 
the  early  drawback  of  increased  cost  has  led  to  many  attempts 
to  devise  means  for  rendering  ordinary  unscrewed  tube  electrically 
continuous.  One  of  the  most  successful  methods  for  achieving  this 
result  was  the  Simplex  Grip  nipple,  whic^i  has  been  used  on 
hundreds  of  installations.  This  nipple  was  cut  out  of  the  solid  hexagon 
steel  bar.  and,  with  a  view  to  reducing  the  cost,  the  Simplex  Co.  has 


Fig.  1. — Tee  with  Milled-Type  Simplex  Nipples. 


now  introduced  a  modification  in  which  the  hexagon  head  is 
replaced  by  a  milled  head,  this  enabling  prices  to  be  reduced  by 
approximately  one  half.  Full  particulars  of  the  "Milled"  type 
nipples  are  contained  in  List  T  2  (448)  (issued  by  Simples 
CoNDiiTS,  Ltd.,  116,  Charing  Cross  Road,  W.C.)  which,  among 
others,  illustrates  the  inspection  tee  shown  in  fig.  1,  in  which  it 
will  be  noticed  the  nipples  are  of  the  new  type,  having  milled 
instead  of  hexagon  heads. 

Mining  Switchgear. 

We  illustrate  in  fig.  2  a  modification  of  Messrs.  A.  Reyeolle 
AND  Co.'s  well-known  design  of  "  Drawout "  pillar  for  mining 
work.  In  this  case  the  pillar  is  fitted  with  a  potential  transformer, 
housed  in  a  casing  above  the  bus-bar  chamber,  and  connected  to 
the  bus-bars  through  potential  fuses  ;  otherwise  the  design  follows 


Fig.  2. — Reibollb  "Deawout"  Pillar  with 
Teansfoemer. 


the  lines  which  Messrs.  Reyrolle  have  been  working  on  for  the 
last  two  or  three  years.  We  understand  that  they  are  supplying 
many  of  the  largest  colliery  companies  in  the  country  with  one  or 
more  panels,  and  that  at  the  present  time  they  have  close  upon  100 
panels  in  progress  in  the  shops. 

Electric  Kore  Stop. 

Great  interest  has  been  aroused  in  the  Dundee  jute  trade  by  the 
invention  of  an  electric  rove  stop  by  Mb.  Peter  Sharp,  yam 
merchant,  late  of  Dundee,  and  now  of  New  York,  The  device, 
which  is  expected  to  effect  a  great  improvement  in  the  spinning  of 
jute,  has  been,  fitted  to  a  small  spinning  frame  in  the  new  Technical 
College. 
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"  Fahroll "  Pinions. 

"  Fabroil  "  pinions,  which  are  patented  in  the  United  Kinirdom, 
are  manufactured  by  the  DHnrsH  TnoMsoN-Hou.sTON  Co.,  Ltd., 
RuRby,  and  consist  of  a  special  woven  fabric,  which  is  compressed 
under  several  tons  pressure  between  steel  flanges,  and  held  tORether 
either  by  threaded  sleeves  in  the  case  of  the  small  pinions,  or 
threaded  studs  in  the  case  of  the  larger  ones.  It  in  claimed  that 
their  etrenjrth  is  greater  than  that  of  any  other  non-metallic 
pinion,  and  thanks  to  the  slight  flexibility  of  the  teeth,  which 
allows  of  good  bearing  purface  across  the  full  width  of  the  face, 
these  pinions  will  run  at  high  speeds  without  vibration,  and  absorb 
shocks  sufficient  to  strip  the  teeth  of  a  cast-iron  pinion,  or  to  cause 
a  brass  pinion  rapidly  to  lose  its  shape,  and  consequently  give 
troable. 
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.— '  F.\i)Roii. "(Pinions. 


The  teeth  are  cut  to  the  14  {  degree  involute  system,  according  to 
Brown  &.  Sharpe's  standard,  .\fter  the  blanks  have  been  assembled 
and  machined,  thoy  are  impregnated  with  oil,  and  after  the  teeth 
are  cut  they  are  again  impregnated  with  oil,  thus  rendering  them 
self-Iubricating,  impervious  to  moisture,  and  proof  against 
atmospheric  conditions.  They  are  also  immune  from  injury  by 
vermin  and  insects.  Because  of  their  noiseless  operation,  long  life 
and  high  tooth  strength,  they  are  applicable  to  numberless  types 
of  machine  shop  tools  and  auxiliary  machinery. 

Machines  equipped  with  "  Fabroil  "  pinions  are  operating  under 
every  condition  of  service,  from  driving  a  small,  light  tool  to 
operating  heavy  punch  presses  and  shearing  machines,  at  the  works 
of  the  manufacturers.  Under  all  tests  so  far  applied,  these  pinions 
are  said  to  have  shown  up  remarkably  well.  They  are  supplied 
from  2  in.  to  12  in.  outside  diameter,  and  from  1  in.  up  to 
12  in.  face. 

Adams  I^ranir  Ironclad  Pillar  Panel. 

The  accompanying  illustration  shows  one  of  a  range  of  ironclad 
pillar  panels  of  the  "Conspede"  type,  fitted  with  a  voltmeter  and 
an  ammeter,  made  by  the  Adams  M-VNIKactubixg  Co.,  Ltd., 
Bedford.  This  panel  has  the  great  advantage  of  having  only  one 
handle,  so  that  there  is  no  possibility  of  the  various  operations 
being  performed  in  improper  sequence,  as  might  occur  if  there 
were  two  or  more  handles,  and  the  attendant  were  to  operate  them 
in  incorrect  order.  The  circuit-breaker  and  starter  are  so  inter- 
locked that  the  first  movement  of  the  handle  in  the  direction  for 
starting  causes  the  circuit-breaker  to  close,  bnt  should  an  overload 


Fig.  4. — Adams  "  Conspede  "  Switch  Pillae. 


(beyond  that  for  which  it  has  been  adjusted)  occur,  either  through 
too  rapid  starting  or  from  any  other  cause,  it  will  reopen,  and  no 
effort  on  the  part  of  the  operator  will  avail  to  keep  it  closed  until 
the  load    s  lightened     Furthermore,  having  opened,  the  circuit- 


breaker  will  not  close  again  until  all  the  starting  resistance  has 
been  reinserted. 

The  controller  may  also  be  used  for  "  inching  "  to  an  unlimited 
extent  without  sustaining  any  injury,  because  of  the  patented 
method  adopted  for  the  interlock,  whereby  the  slightest  backward 
movement  of  the  handle,  either  from  the  first  or  last  or  any  inter- 
mediate contact,  causes  the  circuit-breaker  immediately  to  open, 
and  so  confines  the  duty  of  oj)eniiig  circuit  always  to  the  circuit- 
breaker,  thus  preventing  the  starter  contacts  being  burned  and 
damaged.  This  is  a  most  valuable  feature  (.especially  for  use  with 
machine  tools  or  printing  machines"). 

Star-Delttt  Starter. 

A  new  star-delta  starter  panel  has  recently  been  put  on  the 
market  by  Mu.  George  Ei.r.i.soN,  of  Victoria  Works,  Warstone 
Lane,  Birmingham.  It  consists  of  a  cast-iron  ba.se-plate,  upon 
which  is  mounted  a  totally-enclosed  drum-tyjje  star-delta  starter, 
mechanically  interlocked  with  a  totally-enclosed  cast-iron  boi, 
containing  three  replaceable  fuses.  These  fuses  are  in  circuit 
when  the  running  position  is  attained.    The  handle  of  the  starter 


Fig.  5. — Ellison  Stabtino  Panel. 


cannot  be  left  in  the  starting  position,  and  the  fnses  cannot  be 
tampered  with  unless  the  starter  is  in  the  oflF  position.  If 
desired,  an  interlocking  mechanism  can  be  fitted  to  prevent  the 
operator  throwing  the  starter  into  the  delta  position  before  the 
start.  An  ammeter  and  bracket  can  also  be  fitted.  The  panel  is 
designed  for  wall  mounting,  and  is  capable  of  withstjinding  any 
amount  of  rough  usage. 

Dust-proof  Fitting. 

One  of  the  most  serious  difficulties  met  with  in  connection  with 
indirect  lighting  is  the  accumulation  of  dust,  spiders'  webs,  &c.,  in 
the   upturned   reflectors,   necessitating   frequent    cleaning,    under 


Fig.  6.— DcbT-PBooF  Fitti.ng  fob  Isdibect  Lighting. 

penalty,  if  this  is  neglected,  of  a  great  loss  of  illuminating 
efficiency.  The  trouble  with  insects  is  particularly  in  evidence  in 
tropical  countries.  Moreover,  the  accumulation  of  foreign  matter  is 
not  only  hidden  from  direct  observation,  but  it  is  difficult  to  remove 
without  damage,  on  account  of  the  presence  of  the  lamp  or  lamps  in 
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the  reflector.  To  remedy  this  dieadvantage,  Mkssbs.  Seear,  Page 
AND  Co.,  of  16  and  17.  Devonshire  Square,  London,  EC,  have  intro- 
duced the  device  illustrated  in  figr.  6,  p.  91.  It  will  be  seen  that  the 
lamp  is  enclosed  in  a  clear  glass  bell-shaped  shade,  which  covers 
the  whole  of  the  reflector,  and  eifectually  excludes  insects  and  dust. 
The  idea  is  certainly  a  good  one,  as  the  dust  deposited  on  the  dome 
will  be  readily  seen  and  easily  removed  ;  the  shape  of  the  dome,  as 
well  as  of  the  reflectors,  ought,  of  course,  to  be  designed  with  due 
regard  to  its  effect  upon  the  path  of  the  light. 


BUSINESS  NOTES. 


£91        Daniels 
14        Hands,  A.  C. 
13       Welsbacb  Co. 


meetings  of  Creditors. — Garrett,  Httnt  &  Co.,  Ltd., 

Tram  Terminus,  Catford,  electrical  engineers. — The  creditors 
interested  herein  were  called  together  last  week  at  the  oSices  of 
Mr.  R.  E.  Smith,  8,  Queen  Street,  Cheapside,  EC.  It  was  reported 
that  the  shareholders  of  the  company  had  already  met  and  passed 
a  resolution  to  the  effect  that  it  had  been  proved  to  their  satis- 
faction that  the  company  could  not  continue  its  business  by  reason 
of  its  liabilities,  and  that  it  was  advisable  to  wind  up  the  concern 
voluntarily.  A  further  resolution  was  passed  appointing  Mr.  Smith 
as  liquidator.  The  latter  presented  a  statement  of  affairs  showing 
the  position  as  at  .Tune  24th  last.  This  disclosed  gross  liabilities 
of  £624,  of  which  £514  was  expected  to  rank.  The  assets  were 
estimated  to  realise  £301,  less  £89  for  preference  claims,  leaving 
net  assets  of  £213,  or  a  deficiency  of  £301.  It  was  stated  that  the 
business  was  originally  carried  on  by  Messrs.  Garrett,  Hunt  A;  Co., 
and  was  then  transferred  to  a  private  limited  liability  concern  with 
a  nominal  capital  of  £2,000.  Practically  all  the  shares  of  the 
company  were  issued  as  fuUy-paid.  In  March  of  last  year  a 
Mr.  Daniels  bought  the  shares  of  the  company  for  a  sum  of 
£1,.")00,  and  since  that  time  he  had  put  in  other  moneys  and  was 
now  scheduled  as  a  creditor  for  £139.  In  addition,  he  was  entitled 
to  certain  arrears  of  salary,  and  £,ljit  of  that  claim  had  been 
included  as  preferential.  The  stock  of  the  company  had  been 
removed  from  the  premises,  but  sufficient  had  been  left  to  satisfy 
the  claim  of  the  landlord,  who  was  a  creditor  for  £20,  and  that 
amount  was  not  included  in  the  statement  of  affairs.  During  the 
past  year  there  had  been  a  loss  on  the  trading  of  £500.  The 
principal  business  of  the  company  had  been  contracting  for  picture 
theatres,  but  owing  to  the  falling  off  in  the  turnover,  and  the 
heavy  expenses,  it  was  unable  to  continue.  After  some  discussion 
a  resolution  was  passed  confirming  the  voluntary  liquidation  of  the 
company  with  Mr.  Smith  as  liquidater,  and  the  representatives  of 
the  Armorduct  Co.  and  Mr.  A.  C.  Hands  were  nominated  to  act  as 
an  informal  committee.     The  following  are  creditors:— 

Armorduct  Co. 

AttreecStCo 

British  Tbomson-HouBton  Co.. 
Crypto  Electrical  Co, 

H.  G.  XoRTON  &  Co.,  Ltd.,  Cheltenham  and  Gloucester,  auto- 
mobile, cycle,  and  electrical  engineers. — A  meeting  of  the  creditors 
of  the  above  was  held  recently,  when  a  statement  of  affairs  was 
presented,  showing  the  position  as  at  June  25th  last,  which  had 
been  prepared  by  Messrs.  Lewis  Izard  &  Son,  I. A.,  Cheltenham. 
The  statement  disclosed  unsecured  liabilities  of  £13,517.  There 
were  fully-secured  creditors  for  £9,620,  who  held  securities  of  the 
estimated  value  of  £16.600,  or  a  surplus  of  £6,980.  There  were 
contingent  liabilities  of  £1,084  in  respect  of  bills  discounted,  but 
no  portion  of  that  amount  was  expected  to  rank  on  the  estate. 
The  assets  were  estimated  to  realise  £1S,7(;9,  from  which  had  to  be 
deducted  £187  for  preference  claims,  and  £9.337  owing  on 
debenture  bonds.  The  estimated  amount  available  to  meet  the 
claims  of  the  unsecured  creditors  was  £9,245,  showing  a 
deficiency  of  assets  to  meet  liabilities,  subject  to  the  costs  of 
liquidation,  of  £4,272.  The  company  was  said  to  have  had 
numerous  difficulties  to  contend  with.  It  had  been  hoped  that 
some  proposal  would  have  been  made  for  the  continuance  of  the 
business  without  liquidation  proceedings  taking  place.  When  the 
figures  were  got  out  the  bank  appointed  Mr.  Izard  as  Receiver,  and 
that  gentleman  was  in  possession  of  the  assets.  Voluntary  liquida- 
tion was  then  recommended,  and  Mr.  Izard  and  Mr.  G.  G. 
Poppleton  were  appointed  joint  liquidators.  It  was  pointed  out 
that  in  order  to  conform  with  the  requirements  of  the  Companies' 
(Consolidation)  Act,  a  further  meeting  of  the  creditors  would  have 
to  be  called. 

Book  Xotices. —  AUemafiny  Elertrir  Cvrrent  and 
Induction  Motors.  By  T.  Harding  Churton,  M.I.E.E.— This  is  the 
second  edition  of  a  booklet  published  by  the  author's  firm  at  Leeds, 
at  2s.  :  in  many  ways  it  is  an  excellent  production,  containing  in 
briefest  form  just  siich  information  as  would  be  required  by  an 
engineer  who  was  fairly  familiar  with  direct-current  work,  but 
knew  very  little  about  alternating  current.  Starting  with 
explanations  of  the  terms  used,  and  the  construction  of  induction 
motors,  the  author  deals  with  the  control,  rating,  selection  and 
management  of  A.c.  motors,  as  well  as  with  their  installation,  in 
a  comprehensive  manner,  and  with  many  sage  hints  derived  from 
practical  experience.  The  contents  are  highly  useful  and 
instructive  ;  and  it  is  only  with  the  view  of  making  them  still 
more  useful  in  future  editions  that  we  proceed  to  point  out  some 
faults   that  we    have  noted.     On  page    S    "the  root-mean-square 


values  of  the  maximum  values"  are  mentioned;  perhaps  the 
author  meant  to  write  "  instantaneous  "  instead  of  "  maximum," 
but  even  with  this  amendment  the  expression  is  obscure.  On  the 
same  page  we  are  told  that  "  when  alternating  current  is  supplied 
to  motors,  the  current  does  not  keep  in  step  with  the  alternating 
volts,  but  '  lags '  behind  "  ;  we  suggest  that  the  word  "  not "  should 
be  deleted,  for  the  lag  is  in  phase  only — synchronism  is  maintained. 
We  also  read  on  page  8  "  the  actual  power,  or  energy,  of  the 
circuit "  ;  but  power  and  energy  are  very  different  things.  On 
page  10  we  read  "the  electrical  energy  (watts)  "  and  "the 
mechanical  energy  (b.h.p.)  "—but  why  .'  Energy  is  never 
measured  either  in  watts  or  b,h,p.  These  slips  may  be  said  to  be 
of  minor  importance,  though  we  do  not  agree,  but  a  serious  error 
certainly  occurs  in  a  diagram  (fig.  24)  on  page  53.  When  the 
switch  is  in  the  starting  position,  the  main  winding  of  the  stator 
is  on  open  circuit,  and  as  the  starting  winding  also  is  connected 
with  only  one  of  the  supply  mains,  the  starting  torque  and  current 
are  both  likely  to  be  zero. 

The  WirrUns  Operator  is  the  title  of  an  interesting  little  book 
issued  by  the  British  School  of  Telegraphy,  Ltd,,  of  179,  Clapham 
Road,  S.W,,  for  the  benefit  of  youths  who  intend  to  enter  wireless 
telegraphy  as  a  profession.  The  romance  and  pleasures  of  an 
operator's  life  on  board  ship  are  painted  in  the  rosiest  colours,  and 
certainly  the  post  is  one  which  offers  many  attractions  to  the 
young  adventurer — especially  now  that  first-class  passenger  ships 
are  to  carry  two  operators.  The  illustrations  are  very  effective, 
and  the  booklet  leaves  a  good  impression  on  the  mind  of  the 
reader. 

"  Science  Abstracts."  Sections  A  and  B.  Vol.  15,  Part  6.  June 
25th,  1912.  London:  E.  and  F.  N.  Spon,  Ltd.  Price  Is.  6d.net. 
each. 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  48, 
No.  213.  London  :  E.  and  F.  N.  Spon,  Ltd.  Price  5s. — The  issue 
for  Mav,  1912.  contains  the  following  papers  : — Electrical  Driving 
of  Rolling  Mills,  by  C.  A.  Ablett ;  The  Heat  Paths  in  Electrical 
Machinery,  by  H.  D.  Symons  and  M.  Walker  ;  Dynamos  for  Motor 
Road  Vehicle  Lighting,  by  J.  D.  Morgan  ;  Recent  Steam  Turbine 
Practice,  by  K.  Baumann  :  Flashing-over  in  Commutator  Machines, 
by  W.  W.  Firth  ;  l,20o.volt  Traction  in  U.S.A.,  by  T.  Stevens. 

"  A  Primer  on  Alternating  Currents."  By  W.  G.  Rhodes.  1912. 
London  :  Longmans,  Green  &  Co.     Price  2s.  6d.  net. 

"  Journal  of  the  Western  Society  of  Engineers."  Vol.  XVII, 
No.  5.     May,  1912.     Chicago  :  The  Society.     Price  50  cents. 

"First  Annual  Report  of  the  Bureau  of  Mines,  June,  1911." 
Washington  :  Government  Printing  Office. 

Transactio».-<  of  the  North-East  Coast  of  Engineers  and  Ship- 
builders.'  Vol.  XXVIII,  part  7.  July,  1912.  Newcastle-on-Tyne  : 
The  Institution. 

"  Portable  Wireless  Telegraph  Stations."  London  :  Marconi's 
Wireless  Telegraph  Co.,  Ltd. 

"  Atti  della  Associazione  Elettrotecnica  Italiana."  June,  1912. 
Milan  :  The  Association. 

"  Information  for  Visiting  Members,  Entertainment  Program 
and  Program  of  Excursions."  (Announcement  No.  4  of  the  Eighth 
International  Congresss  of  Applied  Chemistry.)  New  York  :  The 
Secretary  of  the  Congress. 

"Eighth  Report  of  the  University  of  Leeds,  1910-11."  Leeds: 
The  University. 

"  La  Soudure  Autogene  dn  Cuivre,  des  Laitons  et  des  Bronzes." 
By  M.  R.  Amedeo.  Paris  :  Union  de  la  Soudure  Autogene.  Price 
1  fr. 

Holidays. — Messes.  T.  W.  Broadbent,  Ltd.,  Victoria 

Electrical  Works,  Huddersfield,  are  closing  for  the  annual  works 
holiday  from  Friday  night,  July  26th,  to  Tuesday  morning,  August 
6th.     An  office  staff  will  deal  with  special  correspondence. 

The  Waedle  Engineering  Co.,  Ltd.,  of  Manchester,  announce 
that  their  works  and  offices  will  be  closed  from  August  2nd  to  1 2th, 
for  the  annual  holidays. 

The  works  of  the  Adams  Manufacturing  Co.,  Ltd.,  of  Bedford, 
will  be  closed  from  12  o'clock  noon  Saturday,  August  3rd,  until 
9  a.m.  on  Monday,  August  12th.  for  the  annual  holidays.  A  small 
office  staff  will  be  in  attendance  to  deal  with  urgent  corres- 
pondence. 

Liquidations.— Cowans,  Ltd. — A   meeting  is    to   be 

held  at  33,  Princes  Street,  Manchester,  on  September  9th,  to  hear 
an  account  of  the  winding  up  from  the  liquidator,  Mr.  J.  Cooper. 

Pebfectophone,  Ltd. — This  company  is  winding  up  volun- 
tarily with  Mr.  W.  Adgie,  Park  Row,  Leeds,  as  liquidator.  A 
meeting  of  creditors  is  called  for  July  24th. 

SwiTCHGEAE  Co.,  LTD. — A  meeting  is  to  be  held  at  109,  Colmore 
Row,  Birmingham,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  H.  Keeling. 

The  Davis  Electrical  Co.,  Ltd.,  17,  Moor  Street,  Cambridge 
Circus,  London,  W.C, — The  public  examination  of  Harry  Emanuel 
Davis,  promoter,  vendor  and  managing  director  of  the  above-named 
company,  has  been  fixed  for  July  23rd,  at  2.15  o'clock,  before  Mr. 
Registrar  Hood,  at  Bankruptcy  Building,  Carey  Street,  W.C. 

Oerlikon     Siiig'le  -  Phase      Locomotives. — Mes.srs. 

Andre  Citroen  &  Co.  write  to  point  out  that  all  the  new  Oerlikon 
locomotives  for  the  Loetschberg  railway  are  equipped  with  their 
Ci'rot'U  gears,  and  not  with  worm  gear,  as  stated  in  our  last  issue. 
We  regret  the  error,  which  must  have  occurred  in  the  course  of 
translation. 

\ew  Zealand. — According  to  a  recent  report  the  valne 
of  the  electrical  machinery  imported  into  New  Zealand  last  year 
attained  a  value  of  £2.'>fi,474,  as  contrasted  with  only  £207,565  in 
1910 
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itaiikru|it('.v    i'roceediD);^. — Mii.   AiamED    Slatter, 

oonaultiii);  electrical  entriHeer,  (Jaxton  Ilouoe,  WestminBter, 
S.W.,  a  director  of  the  Wycombe  IJoroiiKh  Electric  Li|?ht  anil 
Power  Co.,  Ltd.,  and  the  CheHham  Electric  Liv,'ht  and  Power 
Co.,  Ltd.  At  Bankruptcy  Biiildinirs,  ('arey  Street,  W.C,  on  July 
11th,  the  statutory  first  mcetinpr  of  creditors  was  held  under  this 
failure.  Mr.  Ejjerton  S.  Grey,  (JIHcial  Receiver,  presided.  For  the 
past  10  years  the  debtor  had  carried  on  business  as  a  consulting 
electrical  engineer,  first  at  Bridife  Street,  Blackfriars,  S.E.,  and 
afterwards  at  Caxton  House.  In  I'JIU  he  went  to  Mexico  and 
secured  a  concession  from  the  Federal  (iovernment  for  a  railway 
between  Zacateras  and  lyianewra  (lilO  miles  lent;)  and  he  then 
fffrmed  a  syndicate  in  this  country,  called  the  Mexican  Zacateras 
Development  Co  ,  Ltd.,  for  the  purpose  of  working  the  concession. 
The  syndicate  had  applied  to  the  Government  for  an  extension  of 
time  for  bepriniiinjr  work,  but  had  not  yet  received  advice  as  to 
whether  sucli  application  had  been  (jranted.  It  had  expended  some 
jeri,00O  on  the  scheme.  The  debtor  held  in  the  syndicate  9,0ii0 
ordinary  shares  of  £1  each,  fully  paid,  and  it  owed  him  £1,000. 
In  lino  he  secured  an  option  for  the  utilisation  of  certain  ritchts  in 
a  certain  town  in  Mexico  for  the  development  of  electrical  power,  and 
entered  into  an  atrreement  with  a  Parisian  firm  of  financiers  to  find 
£400,000,  which  was  the  amount  of  capital  necessary  to  carry  out 
the  scheme.  Under  the  agreement  he  was  to  receive  £!",000  by 
March  ;Ust,  1912,  and  £100,000  in  shares  in  a  company  which  the 
Parisian  firm  undertook  to  form,  but  they  failed  to  carry  out  the 
agreement,  with  the  result  that  the  option  had  lapsed.  But  for 
the  purpose  of  keepiner  the  project  alive  the  debtor  had  obtained 
loans,  .ludgment  was  obtained  ajjainst  him  in  respect  of  one  of 
them,  and  the  Receiver  s  order  followed.  He  estimated  his  liabilities 
at  £S00,  whilst  the  only  available  asset  was  a  sum  of  15s.  The 
debtor,  however,  thou;rht  that  there  might  be  some  surplus 
value  in  his  shares  in  the  Zacateras  Co.,  although  they  were  all 
charged.  He  entirely  attributed  his  present  position  to  the  failure 
of  the  foreign  financiers.  On  behalf  of  the  debtor,  Mr.  T. 
Goldman  asked  for  an  adjournment  of  the  meeting  to  enable  his 
client  to  bring  in  a  proposal,  but  the  chairman  refused  to  accede  to 
this  application,  and,  acting  upon  hia  proxies,  passed  a  resolution 
from  them.  Mr.  F.  G.  Salaman,  chartered  accountant,  was  there- 
upon appointed  trustee. 

H.  II.  OXLKY  (Oliver  Huxley),  consulting  engineer  (see  last  issue). 
-  First  meeting  .luly  2-'ad  at  14,  Bedford  Row,  W.C,  at  3  p.m.  ; 
public  examination,  July  2Hrd,  at  Brentford  Court  House,  at  11  a.m. 

W.  F.  Flint,  electrical  engineer,  Hull. — July  27th  is  the  last 
day  for  receipt  of  proofs  for  dividend.  Trustee  :  W.  G.  Hall, 
Union  and  .Smith's  Bank  Chambers,  Silver  Street,  Hull. 

T.  E.  MoKGAN,  electrical  engineer,  ShelBeld. — July  2!Uh  is  the 
last  day  for  receipt  of  proofs  for  dividend.  Trustee  :  J.  C.  Clegg, 
Figtree  Lane,  Sheffield. 

When  the  first  meeting  of  creditors  was  held  on  Monday  of  M. 
Chosidow  &  Co.,  Russian  merchants,  4,  Lloyd's  Avenue,  E.G.,  an 
application  was  made  by  debtor  for  an  adjournment  as  he  had  been, 
and  was  still,  engaged  negotiating  for  an  electric  light  concession 
in  Europe,  which,  if  obtained,  would  enable  all  creditors  to  be  satis- 
fied.    The  meeting  was  adjourned  until  August  2nd. 

M<'efiiis:  of  Lamp  Salesmen. — At  Rugby  on  .luly  8th 

and  9th  the  British  TuojisoN-IIorsTOX  Co.  held  the  annual 
meeting  of  their  lamp  salesmen,  who  came  from  all  parts  of  the 
country  to  take  part  in  the  Convention.  The  meeting  brought 
together  some  10  active  aggressive  representatives.  The  object  of 
these  annual  meetings,  we  understand,  is  three-fold,  and  may  be 
briefly  stated  as: — (1)  Encouragement,  (2)  instruction,  and  C^) 
conviviality.  •  The  papers  and  discussions  at  the  meeting  afforded 
evidence  of  the  valuable  work  which  the  lamp  and  wiring  supplies 
department  of  the  company  is  doing  in  extending  electric  lighting 
service  throughout  the  country.  We  learn  that  the  event  was  a 
thoroughly  enjoyable  one  to  all  taking  part  therein. 

Continental  Notes. — Italy. — The  report  of  the  French 
Chamber  of  Commerce  at  Milan  states  that  the  manufacture  of 
electric  glow  lamps  in  Italy  is  only  of  recent  date  ;  nevertheless 
several  fairly  large  manufactories  are  already  in  existence.  Xot- 
withstanding  this,  the  importation  of  these  articles  continues  to 
advance  each  year,  and  the  growing  number  of  installations  shows 
that  their  employ nient  is  far  from  having  attained  its  maximum. 
Consequently,  despite  the  increasing  output  of  the  native  works, 
there  is  still  a  good  opening  for  the  products  of  foreign  manu- 
factories. The  placing  of  a  good  article  of  foreign  manufacture 
should  not  prove  difficult.  The  help  of  explanatory  advertisements 
should  not,  of  course,  be  neglected,  the  more  so  as  much  enterprise 
is  already  locally  shown  in  this  direction  by  the  use  of  multi- 
coloured placards  and  electrically-illuminated  announcements. 
Much  good  business  has,  says  the  report,  also  been  alrerdy  secured 
by  the  direct  approach  to  concessionaires  and  individual  consumers 
by  means  of  coloured  cards  and  prospectuses.  Imported  glow  lamps 
are  subjected  to  a  duty  of  .">  lire  per  cent.  Another  line  capable 
of  sale  is  carbons  for  arc  lamps,  the  imports  of  which  are  on  the 
up  grade,  this  form  of  public  lighting  having  a  tendency  to  displace 
gas  in  all  the  large  towns.  The  articles  are  subjected  to  a  duty  on 
importation  of  10  lire  100  per  kg.  gross  weight.  The  imports  of 
carbons  for  dynamo-electric  machines  is  likewise  considerable,  but 
their  supply  is  generally  reserved  to  the  firms  having  direct 
relations  with  the  builders  of  the  machines. — La  Lumiere  Elec- 
trKjuf. 

A    new    company     to     import    and     manufacture    electrical 
appliEuices  at  Perugia,  Italy,  has  been  founded  nnder  the  title  of 


II  Societa  Perugina  di  Elettricita,"  with  a  capital  of  150,000  lire. 
"  Sachcri  &  Francesi  "  is  a  new  firm  to  import  and  deal  in  electrical 
goods  at  Turin.     Capital,  10,000  lire. 

Gkr.many. — The  South  German  Telephone  Apparatus,  Cable  and 
Wire  Works  Co.  is  the  name  of  a  new  concern  which  has  just  been 
formed  in  Nuremburg,  with  a  capital  of  £50,000,  to  acquire  and 
carry  on  the  Nuremburg  branch  works  of  Messrs.  Feltcn  and 
(luilleaume,  Carlswerk. 

N'oRw.\Y. — Until  further  notice,  carbon  brushes  for  electric 
machines  are  to  be  admitted  into  Norway  free  of  Customs  duty.- 
Iltitird  I't  Trade  .hntrntil. 

Spain. — The  Province  of  Catalonia,  in  Spain,  according  to  the 
MdiiUeiir  OlIiciH  Jii  Commerie,  as  a  consequence  of  the  present 
prosperous  commercial  situation,  offers  an  excellent  opening  for 
various  kinds  of  electrical  wares.  In  particular,  there  is  an  active 
demand  for  dynamos,  motors,  both  benzene  and  electric,  and 
accessory  electrical  material.  Long  credit  is,  however,  expected 
from  large  suppliers,  payment  being  required  to  be  spread  over 
five  years. 

Catalogues  and  Lists. — Messrs.  Macdonald,  Syer 

AND  Co.,  Ltd.,  29.".,  Gray's  Inn  Road,  London,  W.C— Price  leaflet 
relating  to  "  E.S.M.  "  n.c.  ventilating  fans. 

Messrs.  Pirelli,  Ltd.,  144,  Queen  Victoria  Street,  London, 
E.G. —  Forty-page  catalogue  in  a  cover  of  very  pleasing  and  artistic 
design,  giving  a  great  deal  of  tabular  matter  relating  to  their  wires 
and  cables.  The  contents  include  ordinary  standard  types  as  well 
83  most  other  types  of  wires  and  cables  likely  to  be  recinired.  Space 
has  not  been  occupied  with  general  particulars,  effort  being  made 
to  limit  information  to  data  necessary  for  estimating  purposes. 
Paper,  rubber  and  bitumen  insulated  cables,  for  light  and  power, 
extra-high-tension  cables,  colliery,  aerial  and  telephone  cables, 
flexible  cords,  motor-car  cables,  bell  wires,  shot-firing  cables, 
instrument  wires,  rubbef  gloves,  and  accessories  for  installation 
work — these  may  be  mentioned  to  roughly  indicate  the  contents. 
Members  of  the  trade  can  have  copies  for  keeping  in  their 
cvtalogue  files  on  application. 

Messrs.  W.  Mickelwright  &  Co.,  Sicilian  House,  Southampton 
Row,  London,  W.C. — Pamphlet  describing  the  "  Wright "  number 
indicator  for  indicating  the  next  item  or  turn  at  music  halls  and 
cinematograph  theatre.s,  arrivals  and  departures  at  railway  terminii, 
results  of  sports,  tramway  routes,  ■.V;c.  A  number  of  special  shaped 
metal  boxes  or  compartments,  each  of  which  contains  an  electric 
lamp,  are  so  arranged  behind  a  coloured  glass  panel  that  when  the 
lamps  required  are  switched  on,  perfectly  shaped  numerals  are 
formed.     The  lamps  are  controlled  by  a  switch  of  new  design. 

The  British  Thomskjn-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  EC — Price  list  of  miniature  carbon-filament  lamps, 
covering  all  the  shapes  and  sizes  of  lamps  likely  to  be  required  for 
ornamental  lighting  purposes,  including  small  pear  shape  and 
round  bulb  lamps,  tubular,  flame,  and  tinted  flame  candle  lamps, 
mushroom,  onion  lamps  and  miniature  lamps  for  outline  lighting. 

From  the  Flanders  Masufacturing  Co.,  of  Pontiac,  Mich., 
we  have  received  a  large  and  effective  print  in  artistic  colouring  on 
a  black  background  showing  one  of  their  Flanders  Colonial  electric 
automobiles  (1913  model). 

Messrs.  Otto  Recnert  &  Co.,  Munich. — Leaflets  relating  to 
their  various  systems  of  automatic  electric  regulation  as  applied  to 
heating  apparatus,  thermostats,  reducing  valves,  pumps  and  fans, 
boiler-feeding,  water-level  indication,  &c. 

The  British  Aluminit  .m  Co.,  Ltd.,  109,  Queen  Victoria  Street, 
E.G.— Leaflets  relating  to  their  aluminium  ship  and  cabin  fittings 
and  gas  lamps,  and  various  applications  of  sheet  aluminium,  includ- 
ing spun  lamp  reflectors,  pressed  meter  cases,  tanks  (with  welded 
seams),  car  bodies,  ic.  One  leaflet  shows  the  laying  of  60,000-volt 
aluminium  feeders  for  a  railway. 

Mr.  G.  Brailik,  8,  Lambeth  HUl,  London,  E.G.— Eight-page 
illustrated  price  lists  of  electric  fans  and  small-power  motors,  also 
motor  hair  brushes,  hair  dryers,  vibrators  and  vacuum  cleaners. 
Copies  may  be  obtained  on  application. 

Holiday  Resorts. —Three  useful  publications  relating  to 
Llandrindod  Wells,  Ventnor  and  Bembridge  respectively  have  been 
issued  for  the  benefit  of  undecided  holiday-makers.  All  are  fully 
illustrated,  and  are  issued  by  the  Health  Resorts  Association. 
Copies  con  be  obtained  by  sending  a  postcard  to  the  town  clerk  at 
either  of  these  places. 

Trade  Announcement.— Messrs.  Baxter  &  Cauxteh, 

Ltd.,  are  removing  from  their  present  address  in  Charing  Cross 
Road,  to  219,  Tottenham  Court  Road,  W.  The  warehouse  and  trade 
counter  will  be  at  the  back  of  these  premises,  at  8,  Alfred  Place 
W.C  The  firm's  telephone  numbers  will  be  the  same.  The  removal 
is  consequent  upon  the  need  for  larger  premises  due  to  increasing 
business. 

The  Far  East,— It  is  reported  from  Saoul  that  the 
Japanese  firm  of  OKtJRA  i:  Co.  has  obtained  a  concession  for  the 
establishment  of  a  central  station  in  the  province  of  north  fuig 
Yang,  which  is  specially  intended  to  furnish  power  to  the  ini°«^  i"! 
that  district.  The  work  of  equipping  the  station,  particularly  tbe 
supply  of  turbines  and  overhead  conductors,  has  been  entrusted  to 
the  A.E.G.,  of  Berlin.  It  is  as  yet  uncertain  whether  the  Japanese 
firm  will  form  a  separate  company  or  carry  out  the  enterprise  on 
its  own  account.  Comparatively  cheap  coal  can  easUy  be  obtamed 
from  thePenschiho  coal  mines,  which  are  also  in  the  possesion  ot 
the  Japanese  firm  and  which  adjoin  the  Mukden- Anttmg  railway. 
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Electric  Furnaces. — The  Societe  Electro-Mi'tallurgiquc 
(PaulGirod),  of  Us:ine,  has  concluded  a  community  of  interests  with 
the  Gesellschaft  fiir  Elektrostahl  Anlagen,  of  Berlin,  which  is  asso- 
ciated with  the  Siemens  group,  whereby  the  Berlin  company  has 
acquired  the  exclusive  right  of  utilising  the  arc  resistance  furnace 
on  the  Girod  system,  the  company  already  using  the  Deubs  arc- 
radiation  system.  The  agreement  is  said  to  be  of  great  importance, 
as  the  Berlin  company  already  owns  the  leading  patents  for  induc- 
tion furnaces,  and  its  scope  extends,  apart  from  Great  Britain,  the 
British  Colonies  and  the  TJnited  States,  over  all  other  countries. 


LIGHTING  and  POWER  NOTES. 


Acton.^When  the  Metropolitan  Electric  Supply  Co., 
Ltd.,  in  June,  1911,  obtained  their  Parliamentary  powers  for  the 
transfer  of  the  Council's  undertaking  to  them,  one  of  the  conditions 
of  the  transfer  was  that  the  company  would  accept  liability  for  the 
payment  of  interest  and  sinking-fund  charges  on  the  loans  then 
taken  up  by  the  Council  in  connection  witli  the  undertaking.  After 
the  actual  transfer  had  taken  place,  however,  there  were  still 
several  outstanding  matters  needing  attention,  such  as  stores,  i:c.. 
and  in  March  last  the  company  intimated  to  the  Council  that  they 
claimed,  as  coming  within  the  terms  of  the  transfer,  a  sum  of  some 
.■CS,700  representing  the  unexpended  balance  of  money  previously 
borrowed  by  the  Council  for  capital  expenditure'on  electricity.  With 
this  contention  the  Council  disagreed,  but  the  company  subsequently 
deducted  from  their  repayments  of  principal  and  interest  on  the 
Council's  loans,  a  sum  equivalent  to  the  amount  of  principal  and 
interest  accrued  to  the  lenders  of  the  .£."■, 700,  one  instalment  of  prin- 
cipal and  interest  on  which  they  had  previously  paid,  in  anticipation 
of  the  unexpended  loan  being  handed  over  to  them  later.  The  Council 
promptly  returned  the  company's  cheque,  and  protested  against 
such  a  course  of  action  and  interpretation  of  the  contract  by  the 
company,  and  although  conferences  and  efforts  at  a  compromise 
have  been  numerous,  and  the  claims  of  both  sides  have  been 
modified  substantially,  a  deadlock  has  occurred.  The  Council 
at  its  last  meeting  decided  to  make  a  final  offer  to  the 
company,  failing  the  acceptance  of  which  proceedings  are  to  b3 
commenced,  the  dispute,  unfortunately,  not  being  covered  by  the 
arbitration  clause  in  the  agreement  for  the  transfer.  Another  bone 
of  contention  is  the  ground  rent  in  respect  of  the  site  of  the 
Council's  generatinar  station  :  the  Council  asks  a  firm  price  of  £75 
per  annum,  whilst  the  company  refuse  to  go  beyond  £50. 

Algeria. — A  scheme  is  at  present  under  consideration  for 
the  establishment  of  a  central  electric  lighting  station  and  an 
electric  tramway  in  the  town  of  Birkadem. 

.Vustralia.— Mr.  J.  E.  Dono^hue,  s;eneral  manager  of  the 
Balmain  (N.S.W.)  Electric  Lighting  Corporation,  has  been  appointed 
consulting  electrical  engineer  to  the  Manilla  Municipal  Council,  and 
is  to  prepare  plans  and  specifications  for  the  proposed  electric  light- 
ing scheme. — Australian  Mining  Sfandarii. 

According  to  the  same  paper,  the  Footscray  (V.)  City  Council 
is  about  to  borrow  £10,000,  of  which  £4,000  will  be  devoted  to 
extension  of  the  electric  lighting  system. 

The  same  exchange  states  that  the  Order-in-Council  having  been 
granted,  empowering  the  Brunswick  (Y.}  City  Council  to  install 
electric  light  and  power,  permission  is  being  sought  to  borrow 
£16,000  for  that  purpose.  The  consulting  electrical  engineers 
(Messrs.  J.  A.  McCarty  i;  Co.)  have  nearly  completed  the 
specifications. 

Barrow. — The  annual  report  of  the  borough  treasurer 
states  that  the  income  of  the  electricity  department  last  year  from 
lighting  and  power  supply  was  til, 262  ;  traction,  £2,810;  public 
lighting,  £1,858  ;  sundries,  *:2,701 — total,  £1S,6H1,  compared  with 
£15,369  in  the  previous  year.  The  expenditure  was  for  generation 
and  maintenance,  £7,268  ;  services,  £2.221  ;  loan  charges  and 
interest,  £7,466~total,  £16,958,  compared  with  £14,663.  The  high 
expenditure  and  income  in  connection  with  services  were  due  to 
work  done  by  the  department  on  the  overhead  equipment  of  the 
Biggar  Bank  and  Ferry  Road  tramways.  The  gross  profit  was 
£9,189.  and  the  net  profit,  £1,673,  compared  with  £706  in  the 
previous  year.  The  net  profit  was  allocated  to  the  renewals  fund, 
which  at  present  amounts  to  £2,187.  Owing  to  the  refusal  of  the 
L.G.B.  to  sanction  further  borrowing  powers  for  the  purchase  of 
new  meters,  a  sum  of  £441  had  had  to  be  charged  against  the 
renewals  fund  for  that  purpose.  The  capital  account  was  £118,203, 
and  the  outstanding  debt  was  £82,734. 

Bath. — Some  considerable  time  was  spent  at  the  last 
meeting  of  the  T.C.  in  discussing  the  report  and  accounts  of  the 
Electricity  Committee.  The  receipts  for  private  lighting,  it  was 
pointed  out,  had  amounted  to  £11,273,  and  for  power  and  heating, 
which  was  a  comparatively  new  branch,  to  £4,001.  They  had  sold 
under  contracts  to  the  amount  of  £200,  and  the  revenue  from 
public  lighting  was  £4,704,  the  total  gross  revenue  for  the  year 
being  £21,427.  The  expenditure  had  amounted  to  £11,329.  They 
had  incurred  bad  debts  to  the  amount  of  £32  out  of  a  revenue  of 


over  £21,000,  and  the  balance  of  profit  was  £9,885.  The  main 
items  of  the  expenditure  were  the  coal  bill,  £3,369,  as  against 
£3,056  last  year:  salaries  and  wages  £3,455,  and  rates  and  taxes 
£894.  Interest  on  loans  had  absorbed  £5,289,  and  repayment  of 
capital  £5,793,  and  the  balance  can-ied  forward  was  £1,522,  They 
had  received  interest  on  their  investments  of  £1,600.  They  had  in 
the  sinking  fund  towards  the  repayment  of  loans  £44,963  ;  they 
had  actually  paid  to  the  sinking  fund  £62,122,  but  out  of  that  they 
had  repaid  mortgage  loan^pf  £5,750,  and  also  borrowed  for  half 
another  loan  £11,409.  The  original  loan  for  the  purchase  of  the 
undertaking,  £44,(i00,  would  be  paid  off  on  April  18th,  191S.  It 
was  stated  that  in  spite  of  the  reduction  of  energy  consumption 
due  to  the  invention  of  the  Osram  lamp,  they  had  supplied 
1,725,165  B.  of.  T.  units,  against  1.557,132  for  the  year  before. 

The  E.L.  Committee  proposes  to  apply  to  the  L.G.B.  for  power  to 
raise  £5,000  for  extension  of  mains  and  house  services,  in  addition 
to  £3,000  applied  for  in  connection  with  the  western  extension. 

Messrs.  Waygood  .t  Co.  have  just  installed  two  electric  lifts  in 
Bath  institutions,  one  at  the  Royal  United  Hospital  and  the  other 
at  the  Church  Street  Nursing  Home. 

Bettws-y-Coed.  —  The  U.D.C.  is  applying  to  the 
L.G.B,  for  sanction  to  a  loan  to  carry  through  the  electric  light 
undertaking, 

Burnley. — The  annual  report  of  Mr.  J.  E.  Starkie  shows 
that  the  units  sold  for  lighting,  power,  heating,  &c.,  were  924,727 
(previous  year,  834,221)  :  for  domestic  purposes,  357,337  (273,266)  ; 
for  traction,  2,717,670  (2,440,498):  the  total  being  3,999,734 
against  3,547,985.  Financially,  the  year  had  been  very  success- 
ful, and  enabled  the  department  to  contribute  £4,.")00  to  the 
relief  of  rates,  an'd  there  was  a  further  contribution  of  £2,281 
to  the  depreciation  fund.  Compared  with  last  year  the  capacity 
of  the  plant  has  received  an  important  addition  by  the  install- 
ation of  a  1,500-KW.  turbo-generating  set.  making  the  total 
capacity  of  the  station  4,140  kw.  Mr.  Starkie  recommends  the 
early  sale  of  the  last  rope-driven  set  rather  than  wait  until  it 
has  to  be  removed  to  make  room  for  additional  plant.  Three 
boilers  are  recommended  for  immediate  removal,  to  be  replaced  by 
two  large  boilers.  Mr.  Starkie  again  brings  forward  the  question 
of  supplying  electricity  for  long-hour  power  users  at  cheaper 
rates.  The  recent  price  reduction  has  made  no  appreciable 
difference,  and  is  certainly  not  sufficiently  tempting  to  attract 
power  users  of  between  40  and  50  hours  per  week.  He  suggests 
that  all  consumers  using  full  power  installed,  for  over  25  hours 
per  week,  should  have  further  reductions.  Other  industrial  towns 
are  building  up  large  day  loads  at  charges  varying  from  -Jd.  to  Id. 
per  unit,  and  providing  the  gener,ating  plant  used  is  modern  and 
efficient,  a  handsome  profit  should  be  made. 

Canada. — By  the  terms  of  the  agreement  for  the  transfer 
of  the  Dominion  Power  and  Transmission  Co.'s  stock  to  Messrs. 
Mackenzie  &  Mann,  the  latter  undertake  to  pay  over  S6,OOC,000 
now,  and  the  balance  during  the  next  five  years.  The  price  paid 
for  the  stock,  it  is  learned,  was  at  the  rate  of  §135  a  share  for 
first  preferred,  $115  for  second  preferred,  and  S'UO  for  common 
stock.  The  company  has  a  capital  of  S25,OOn,O0O,  and  of  this  the 
following  amounts  have  been  issued  : — First  preferred,  $3,673,000  ; 
second  preferred,  85,100,000  :  and  common,  ?2,6O8,"0O  ;  «6,488,000 
5  per  cent,  bonds  are  also  outstanding.  The  acquisition  of  the 
Dominion  Co.,  which  controls  a  number  of  power  and  traction 
concerns,  wUl  provide  the  Canadian  Northern  with  an  excellent 
system  of  feeders. — Finani'irr. 

Continental  Xotes. — France. — La  Societe  d'Energie 
Electrique  de  Mons-en-Pevele  is  the  name  of  a  new  company  which 
has  lately  been  formed  at  Roubaix,  with  a  capital  of  £34,000, 

The  Conseil  General  of  the  Department  of  the  Vendee  has 
accepted  the  modification  made  by  the  Conseil  d'Etat  in  their 
scheme  for  the  construction  of  the  second  network  of  departmental 
tramways,  relating  to  the  increase  of  the  sums  allocated  for  this 
object,  and  a  loan  of  18,400,000  fr.  (instead  of  16,000,000  fr.)  is  now 
to  be  raised  to  realise  the  scheme. — La  Lumih-e  Electrique. 

Spain. — The  Barcelona  Light  and  Power  Co.,  which  has 
acquired  the  major  part  of  the  shares  of  the  Compania  Barcelonesa 
de  Electricidad,  has  contracted  with  the  A. E.G.  Thomson-Houston 
Iberica  for  the  supply  of  two  new  turbo-generator  units  of 
6,250  KW.  each,  at  a  pressure  of  6,000  volts  and  1,500  E.P.M.,  thus 
raising  the  capacity  of  the  Barcelona  central  station  to 
34.500  K.V.A.,  and  making  it  the  largest  steam  central  station  in 
Spain,  and  one  of  the  largest  in  Europe.  This  central  station  is 
destined  shortly  to  serve  as  the  reserve  station  of  the  large  hydro- 
electric plant  of  130,000  H.P.,  which  the  aforesaid  company  has 
acquired  in  the  Pyrenees. — Industria  e  Invenciones. 

NoRWAT. — According  to  German  newspapers  a  joint  stock 
company  is  in  course  of  formation,  with  the  object  of  utilising  a 
waterfall  at  Meloy  in  the  Nordland  Amt,  Norway,  for  the  genera- 
tion of  power  for  an  electric  smelting  works  which  is  to  be 
established  there.  The  scheme  will  call  for  an  outlay  of  12,000,000 
marks,  one-third  of  which  will  be  raised  in  Norway,  the  remaining 
two-thirds  being  supplied  by  foreign  capitalists — presumably 
German. — Elektrotechnische  yachrichten. 

Geemaxy. — A  huge  water  conservation  scheme  with  a  view 
to  the  generation  of  electricity  on  a  large  scale  is  projected 
in  Prussian  Silesia.  The  waters  of  the  River  Oder,  and 
various  other  streams  which  rise  in  Austrian  Silesia,  are 
to  be  impounded  in  reservoirs  whose  contents  will  aggre- 
gate   275   million   cubic    metres.       Four   dams    are   to    be    con- 
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BtrucU'ii  in  the  River  Oppa  di.stiict,  flvo  in  that  of  the  Ostrawit/.a, 
nine  in  that  of  the  Biele,  two  in  that  of  the  Weide,  and  one  in  eaeh  of 
those  of  the  Oder  and  Mohra  ;  in  the  di.'<trict  of  the  Vistula  three 
weirH  and  five  dam.s  are  required.  The  costrt  for  the  works  on  the 
Oder  are  e.stimated  at  l(iO,'i(Jii.iiOO  marks.  It  ia  expeeted  that  part 
of  this  outlay  will  be  recovered  by  the  establiahment  of  "  overland  ' 
electricity  works.  Five  power  stations  in  the  Oder  district  are  to 
be  erected,  and  one  in  the  Vistula  reprion.  The  report  on  this 
subject  issued  by  the  Prussian  n};ricultnral  cnf;ineer  Kohut  con- 
cludes with  the  remark  that,  as  Prussia  will  derive  the  chief 
advantages  from  the  dams  to  be  erected  on  Austrian  territory,  it  in 
only  riirht  that  she  shall  bear  the  Rreater  portion  of  the  cost. 
El'k.  uml  M,ixd,hu',ilH,u. 

As  the  result  of  a  suprgestion  from  the  Government,  the  Circuits 
of  Giittinfren,  Miinden,  Warburff.  Fritzlar,  Melsunpen,  Hofgeismar, 
and  Iloniburu  have  joined  forces  for  the  establishment  of  a  water- 
power  electric  (leueratinp  station  on  the  reservoir  built  in  the 
valleys  of  the  Kder  and  the  Diemel.  Prof.  Kraetzer,  of  BinKen, 
has  been  appointed  consultinf;  enginier  to  the  scheme. — Zeit.  fur 

<lus, ,,:•>.    Tnrlih„'nicrsrn. 

The  establishment  of  an  overland  electricity  work.s  to  serve  the 
whole  of  the  administrative  district  of  Stade,  e.\clu9ive  of  Verden, 
but  inclusive  of  Ilarburgr,  in  the  neighbouring  district  of 
Liiieburg,  has  been  decided  upon.  The  Slemens-Schuckert  Werkc 
have  submitted  an  offer  to  supply  energy  for  lighting  at  ."id.  and 
for  power  at  2;d.  per  unit. 

An  overland  station  has  alfo  been  decided  upon  to  serve  the  entire 
circuit  of  Heinsberg  in  the  Uhineland,  an  agreement  as  to 
flcctricity  supply  having  been  come  to  with  the  Kohlscheidt 
Electric  Co.  The  distribution  network  is,  however,  expected  to  cost 
1,200.000  marks,  for  which  a  loan  is  to  be  raised. — Zi-it.  fur  h'/rk. 
iind  Ma^rliiu,',ih„u. 

The  Elektrici'iits  GenoesenfchaftWeiershaben  und  Doabenderhohe 
is  the  style  of  a  company  just  formed  to  fupply  thofe  and 
neighbouring  localities  in  the  Gairmersbach  circuit  with  light  and 
power. 

A  limited  liability  company  has  been  founded  at  Astrup  and 
Sondernx  in  Schteswig-TIolstcin  to  supply  electrical  (nergy  to  the 
places  named.  Its  title  is  die  Elecktrische  Gesellschaft  ni.b  If . 
Astrup  og  SonderE^'. — /.  fur  Kirk,  uiid  Mn.scli. 

Ai'.sTitiA. — The  Austrian- American  Magnesito  Co.  at  Rndenthein, 
Carinthia,  propose  to  erect  a  hydro-electric  station  at  Tweng,  on 
the  TIeferbacb,  for  the  generation  of  electricity  for  their  works. 
Another  industrial  undertaking,  the  cellulose  manufactory  at  St. 
Michael,  near  Leoben,  intend  to  erect  a  hvdro-electric  station  to 
generate  lurrent  to  work  their  factory,  on  the  Kiver  Mur.  by  the 
construction  of  a  weir  and  the  utilisation  of  a  fall  of  41^.")  metres. 
The  Imperial  State  ironfoundry  are  likewise  erecting  at  Kudzsir,  at 
a  cost  of  1,000,0(10  kronen,  an  electric  supply  station,  with  armoured 
concrete  dam,  flume  and  turbine  houfe  for  the  supply  of  1,600  H.P. 
to  the  projected  extension  of  the  rolling  mills. — /rit.  filr  </«.« 
ijesa m tr  Tv rhinrn irrsrn. 

SwiT7,KKi,AXD.— The  Socit't^  Franco-Suisee  pOur  I'Industrie  Elec- 
trique  has,  according  to  the  Fmtirkfort  Zritwij,  obtained  a  con- 
cession to  utili.se  the  motive  power  of  the  Rhone,  and  generating 
stations  are  to  be  built  at  Gc'uissiat  nnd  Malpeituis.  To  realise  the 
scheme  the  company's  capital  is  to  be  raieed  Ik  m  25  million  francs 
to  ."lO  million  francs. 

Bavabia. — The  Sicmens-Schuckert  Co.,  of  Berlin,  have  secured  a 
contract  for  the  supply  of  electrical  energy  for  lighting  purposes  in 
the  town  of  Olfenbach. 

Sebv:a. — At  Vlasotinci,  near  Leskcvac,  Servia,  a  new  company 
has  been  formed  with  a  capital  of  200,000  fr.,  to  erect  a  hydro- 
electric power  station. 

Denmark. — A  central  generating  station  is  about  to  be  estab- 
lished on  the  Island  of  Falster,  in  the  Baltic  Sea,  to  give  lighting 
and  power  supply  to  «ix  small  towns  on  the  Island.  Diesel  plant 
is  to  be  at  first  put  down,  of  1,200  H.P. 

Cuba  .—A   station  is  to  be  set   up  at  Palmiras,   in  the 
Province  of  Santa  Clara,  for  lighting  the  town  by  electricity. 
Darwen. — The  electricity  department  accounts  show    a 

gross  profit  of  £4,173  and  a  net  profit  of  £572.  Out  of  the  depart- 
ment's balance  £1,000  is  being  transferred  to  aid  the  general 
district  rate.  The  revenue  account  of  the  tramways  shows  a  net 
profit  on  both  sections  of  £271.  This  is  the  first  time  since  the 
electrification  of  the  tramways  that  a  net  profit  has  been  shown 
when  both  sections  were  taken  together. 

Dunfermline. — The  T.C.  has  received  a  letter  from  the 
Fife  Electric  Power  Co.,  giving  notice  that  within  one  month  they 
propose  to  commence  the  work  of  laying  electric  cables  and  mains, 
commencing  at  the  burgh  boundary  in  the  main  road  from  Well- 
wood  to  Dunfermline,  thence  through  the  old  town  and  south  by 
way  of  Inverkeithing  Road  to  a  point  a  little  short  of  the 
eastern  boundary  of  the  Rosyth  Dockyard.  The  company  also 
intend  to  lay  a  second  cable  along  the  western  boundary  of  the  city. 

Gloucester. — The  report  of  the  borough  electrical 
engineer  for  the  year  ending  March  31st  last  states  that  the  gross 
profit  on  the  year's  working  amounted  to  £6,219.  as  against  £6,734 
in  the  previous  year.  The  revenue  amounted  to  £13.402  ;  working 
expenses,  £7,183;  interest  and  repayments,  £5,815;  leaving  a 
surplus  of  £404.  Out  of  the  surplus  a  sum  of  £166  has  been 
transferred  to  capital  account,  and  the  balance  is  carried  forward 
with  the  surplus  of  previous  years,  bringing  the  total  sum  thus 
provided  up  to  £1,190.  The  average  selling  price  per  unit  during 
the  year  was  as  follows : — Private  consumers,  2  24d.  ;  public 
lighting.  r77d.  ;  tramwnys,  1  OCd.  :  refuse  destructrr,  I'OOd.  ;  total 
supply,  l'76d.     Owing   to   the  early  incidence  of  Easter,  the  con- 


sumers' meters  were  read  one  week  earlier,  and  hence  the  sales  of 
electricity,  and  the  revenue,  so  far  as  consumers  are  concerned,  are 
both  based  on  a  year  of  51  weeks.  Thus,  the  sale  of  about  15,000 
units,  and  a  sum  of  about  £150,  is  carried  forward  to  the  current 
accounts.  Among  the  special  items  of  expenditure  are  £100  for 
extra  coal;  £110  for  the  prevention  of  possible  transmission  of 
vibration  to  neighbouring  property  ;  £130  for  water  supplies  ; 
£100  as  bank  interest  on  overdraft;  £70  in  connection  with  the 
purchase  of  consumers'  meters  ;  and  the  adoption  of  a  higher  rate 
of  de|)reciation  on  hired  arc  lamps  and  spare  parts  of  the 
generating  plant  has  increased  the  amount  written  off  these  items 
by  about  £50.  In  view  of  this,  the  engineer  claims  that  the 
financial  outcome  of  the  year's  work  is  fully  up  to  that  of  last 
year.  He  also  mentions  that  it  has  been  necessary  to  rely  almost 
entirely  upon  the  plant  installed  prior  to  1001  for  the  generation 
of  the  whole  year's  output,  as  the  new  plant  was  not  delivered 
until  .lanuary,  and  has  not  yet  been  brought  into  use.  Owing  to 
the  use  of  meters  on  the  cars,  there  has  been  a  marked  decline  in 
the  amount  of  energy  sold  to  the  light  railways  department,  the 
decrease  being  no  less  than  123,000  units,  but  additional  business 
has  been  secured  in  other  directions  to  the  extent  of  01,00o  units. 
The  amount  of  energy  supplied  for  general  lighting  and  power 
purposes  has  shown  a  well-maintained  rate  of  progress,  particularly 
in  the  class  of  supply  devoted  to  the  operation  of  industrial 
machinery.  The  number  of  consumers  connected  now  amounts  to 
HOO  (equivalent  to  80,000  30-watt  lamps). 

Ilaslinp^deii. — The  new  AVorkhousc  Infirmary  erected  by 
llaslingden  Tnion  was  opened  on  Saturday  by  Mr.  John  Bums, 
Prfsident  of  the  Local  (Jovernment  Bonrd.  Included  in  the  con- 
tracts for  the  work  is  that  of  Messrs.  Simpson  Bros.,  electricians, 
of  Hapten,  for  the  electric  lighting  installation. 

Heywood. — The  Electricity  and  Tramways  Committee 
has  arranged  with  Mr.  A.  A.  Day,  the  manager  of  the  Bolton  Cor- 
poration electricity  and  tramways  departments,  to  give  a  report  on 
the  condition  of  the  electricity  undertaking,  and  possible  imjM-ove- 

ments. 

Hinckley. — The  Leicestershire  and  Warwickshire  Elec- 
tric Power  Co.  has  applied  to  the  R.D.C.  for  consent  to  erect  over- 
head transmission  lines  in  the  district. 

Japan. — Accordinj^  to  a  report  lately  issued  by  the 
Japanese  Department  of  Communications,  there  are  now  10,419 
electric  motors,  aggregating  47,188  n.p..  in  use  in  Japan,  these 
figures  representing  an  increase  of  17,548  H.P.  on  the  12  months. 

Ridsprove. — The  I'.D.C.  has  consented  to  the  Birchin- 
wcod  Colliery  Co.  laying  two  electric  lighting  cables  from  their 
works  to  the  residence  of  Dr.  Steele,  in  The  Avenue. 

lauBceston.— At  a  meeting:  of  the  T.C.  on  Monday  the 
question  of  lighting  the  town  was  introduced  by  Mr.  Hicks,  who 
outlined  the  negotiations  with  the  Gas  and  Electric  Lighting 
Companies.  On  behalf  of  the  Lighting  Committee,  he  moved  that 
the  Council  accept  the  Launceston  Gas  Co.'s  tender  for  the  supply 
of  gas  at  3s.  3d.  per  thousand  cubic  feet,  and  the  Launceston  and 
District  Electric  Supply  Co.'s  tender  for  public  lighting  on  the 
terms  of  their  letter  of  June  4  th  ;  and  that  the  Launceston  and 
District  Electric  Supply  Co.,  Ltd.,  be  requested  to  light  all  the  70 
Ismps  on  their  mains.     The  report  was  adopted. 

London. — Hahmeesjiith. — The  Electricity  Committee 
recommends  the  extension  of  the  mains  in  Brewster  Gardens,  kc, 
at  a  cost  of  .^255,  which  will  enable  supply  to  be  given  to  02 
houses,  and  also  enable  nine  public  gas  lamps  to  be  converted  to 
electric.  The  Committee  also  recommends,  in  consideration  of 
Messrs.  Gwynnes,  Ltd.,  agreeing  to  an  extension  of  the  present 
agreement  for  the  supply  of  electricity  for  a  further  12  months  at 
existing  rates  (Sd.  for  lighting  and  Id.  for  power),  additional  elec- 
trical apparatus  required  by  the  company  be  provided  by  the 
Council  on  hire.  The  appsratus  includes  15  D.c.  motors  of  from 
1|  to  16  H.P.,  one  each  50  HP.,  30  H.P.  and  20  H.P.,  two  2-H.P. 
variable-speed  motors,  and  one  motor-generator,  the  cost  being 
£1,150. 

Bekmondsey. — According  to  the  accounts  of  the  electricity 
undertaking  for  the  year  ended  March  31st  last,  there  was  a  total 
expenditure  of  £13,062,  as  against  an  income  of  £24,907,  leaving  a 
balance  of  £11.845  to  net  revenue  account.  The  total  number  of 
units  generated  amounted  to  4,594,293,  as  against  4,776,061  in  1911. 
Of  the  former  number  4  029,160  were  sold  to  private  consumers  by 
meter  (3,485,418),  and  for  public  lamps  (643,742).  The  quantity 
used  on  works  amounted  to  338.230,  while  the  quantity  un- 
accounted for  totalled  226,903.  The  total  maximum  supply 
demanded  amounted  to  1,711  KW.  The  revenue  derived  from  the 
sale  of  energy  by  meter  amounted  to  £19,473.  The  total  expendi- 
ture on  capital  account  to  March  31st  last  amounts  to  £181,172,  as 
against  receipts  amounting  to  £180,596.  The  estimated  surplus  on 
the  current  year's  working  is  put  at  £1,546,  as  against  £627  this 
year.  .    ,      .    , 

The  L.C.C.  has  granted  the  Borough  Council  permiseion  to  borrow 
£18,000  for  electric  lighting  purposes. 

Hacknet,— Mains  are  to  be  extended  in  two  roads,  at  an 
estimated  cost  of  £260.  ,    ,,        .     ^  •  -j. 

Makylebone.— According  to  the  accounts  of  the  eleci,ricity 
undertaking  for  the  year  ended  March  Slst  last,  there  was  a  gross 
profit  of  £122  81.3,  and  after  allowing  for  interest  and  special 
chaT<res  (£74,255),  and  repavment  of  loans  (£39,912).  there  remains 
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a  net  surplus  of  .t  S.CUC.  The  total  number  of  units  sold  during  the 
year  amounted  to  13,4sS,C9'^>  an  increase  of  l,l.ol,742  units  over 
1911.  The  increase  in  the  quantity  sold  to  private  consumers 
amounted  to  931,789  uniis,  or  51,160  units  over  the  <juantity 
estimated  for  at  the  beginning  of  the  financial  year.  The  increase 
in  units  sold  (excludinij  public  lighting)  is  at  the  rate  of  86  per 
cent,  over  the  previous  year  ;  the  rate  allowed  for  in  the  estimate 
was  7  per  cent.  The  income  from  the  sale  of  ener;;'j  to  consumers 
totals  £163.01i,  as  against  £  l.">C,90ii  in  the  preceding  year,  being  an 
increase  of  £6,144,  which  i.'*  larger  than  on  any  previous  occasion. 
The  average  price  per  unit  sold  to  private  consumers  works  out  at 
3'296d.,  which  compares  with  3'44d.  of  last  year.  Including  the 
net  cost  of  the  sales  and  publicity  section  of  thedepartrnent,  the 
total  expenditure  on  revenue  account  stands  at  £.'56,772,  as  against 
£46,371  last  year,  and  £57.773,  the  amount  estimated  for  the  year. 
Generation  expenses  show  an  increase  of  £904  over  the  estimates 
for  the  year,  and  £3,177  over  1911,  this  being  chiefly  accounted  for 
by  the  increased  output.  The  lalDour  unrest  in  the  railway  and 
coal  trades  during  the  year  under  review  had  an  adverse  result  of 
upwards  of  £1,000,  but  for  which  the  generation  expenses  would 
have  been  below  the  estimate,  although  the  sales  were  greater  than 
anticipated.  The  capital  expended  during  the  year  amounted  to 
£8,663,  which  is  the  smallest  total  ever  recorded.  The  total  capital 
expenditure  at  March,  1912,  amounts  to  £2,069,823.  Loan  indebted- 
ness has  been  reduced  during  the  year  by  £39,013,  while  the  total 
capital  raised  by  loan  to  date  amounts  to  £2,064,506.  The  total 
charged  against  revenue  account  to  date  ('.>'.,  amounts  actual'y 
paid  or  set  aside)  is  £185,537,  or  9  per  cent,  of  the  sum  raised, 
leaving  a  balance  on  loans  account  of  £1,878,969.  The  extensions 
to  the  battery  plant  effected  during  the  year  will  be  sufficient  for 
anticipated  requirements  during  next  winter,  allowing  for  a  normal 
increase  of  business,  but  in  the  near  future,  when  the  price  of  lead 
is  more  favourable,  the  question  of  a  further  addition  to  the  storage 
batteries  in  order  to  cope  with  the  increasing  demand  for  electricity 
in  the  borough  will  have  to  be  taken  into  consideration.  Of  the 
total  number  of  units  sold  (13,488,698),  1.617,538  were  used  in 
public  street  lighting,  and  11,871.160  were  sold  to  private  consumer.-? 
by  meter.  1,053,574  units  were  used  on  works  and  offices,  and 
1,367,314  on  batteries,  while  the  quantity  used  in  transmission  and 
distribution  amounted  to  1,:>30,258.  The  maximum  load  on  feeders 
during  the  year  amounted  to  8,748  KW.  The  total  cost  per  unit 
sold  amounted  to  I'OlOd.,  as  against  '901d.  last  year.  The  lighting 
in  several  thoroughfares  had  been  improved  during  the  year 
without  additional  charge,  and  a  considerable  increase  in  candle- 
power  on  that  which  obtained  when  the  thoroughfares  were  lighted 
by  gas,  as  well  as  on  that  agreed  to  be  given  when  the  contract  was 
transferred  to  the  electricity  department,  was  now  given.  The 
gross  income  from  the  sale  of  fittings,  hire  and  maintenance  agree- 
ments, amounted  to  £23.188,  while  the  total  expenditure  and  prime 
cost  of  repayable  works  totalled  £2t,398.  The  latter  sum  includes 
the  whole  cost  of  publicity  and  development  work,  as  well  as  the 
cost  of  attending  to  complaints,  and  in  many  other  directions,  of 
maintaining  the  present  business  and  extending  its  operations.  So 
far  as  the  sales  and  publicity  work  is  concerned,  the  Electricity 
Supply  Committee  states  that  the  new  scheme  of  working,  by  which 
a  large  proportion  of  the  orders  obtained  is  sub-let  to  a  number  of 
electrical  contractors,  involves  a  lower  margin  of  profit,  and  that 
it  does  not  anticipate  being  in  a  position  in  12  months'  time  to 
record  so  satisfactory  a  financial  result. 

Bferthyr  Tydfil.— The  Mertbyr  Electric  Traction  and 
Lighting  Co.  are  making  an  extension  from  the  generating  station 
to  Treharris,  a  distance  of  about  eight  miles.  The  company  run 
cars  to  Dowlaisand  Cefn  from  Merthyr,  and  they  also  light  the  main 
streets  of  Merthyr  and  Dowlaisby  arrangement  with  the  Corporation. 
They  are  now  carrying  wires  along  the  mountain  top  and  down 
the  valley  to  the  extreme  end  of  the  borough,  and  there  will  be  a 
branch  line  to  Merthyr  Vale,  which  is  midway  between  Merthyr 
and  Treharris.  The  pressure  employed  will  be  11,000  volts  to  com- 
mence with,  but  the  line  and  apparatus  has  been  so  designed  as 
to  enable  the  pressure  to  be  changed  to  22,000  volts  if  a  heavy 
load  develops.  Alterations  are  being  made  at  the  power  station  to 
accommodate  new  rotary  converters  and  transformers  for  trans- 
mission purposes,  the  electricity  supply  in  the  Merthyr  and 
Dowlais  districts  being  on  the  d  c.  system.  The  electrical  energy 
will  be  delivered  to  transforming  stations  at  Merthyr  Vale  and 
Treharris,  where  the  pressure  will  be  reduced  by  means  of  trans- 
formers for  lighting  and  power  purposes.  An  extensive  system  of 
underground  low-pressure  cables  will  be  laid  in  the  streets  of 
Merthyr  Vale,  Aberfan  and  Treharris.  The  company  hope  to  be 
able  to  supply  electricity  for  lighting  and  power  purposes  in  the 
lower  parts  of  the  borough  early  in  September.  The  extension  is 
being  carried  out  under  the  direction  of  Mr.  Lewis  X.  Dixon,  the 
company's  managing  engineer. 

JS'orth  Berwick. — It  was  intimated  at  a  meeting  of  the 

Town  Council  that  notice  had  been  given  by  the  Electric  Light  and 
Power  Co.  of  their  intention,  in  terms  of  agreement,  to  apply  for  a 
provisional  order  for  Xorth  Berwick. 

IV'orth  Shields. — The  profit  on  the  past  year's  working  of 
the  electricity  undertaking,  after  paying  interest  and  sinking  fund, 
amounts  to  .£  1,300. 

Petersfield. — A  prov.  order  for  E.L.  is  being  applied  for 
by  Mr.  Theophilus  Wood  on  behalf  of  himself  and  a  company,  to  be 
known  aa  the  Petersfield  and  District  Electric  Light  and  Power 
Cd.,  Ltd. 


Rawtenstall. — Messrs.  David  Whitehead  &  Sons,  Ltd., 
weaving  shed  proprietors,  have  retained  Mr.  E.  M.  Lacey,  consult- 
ing engineer,  in  connection  with  the  new  sheds  they  are  building. 
The  looms  will  be  driven  each  by  a  separate  motor. 

Reading;. — The  Reading  Electric  Supply  Co.  has  adopted 
the  scheme  of  generating  works  extensions  which  has  been  devised 
by  Messrs.  May  4;  Hawes,  the  consulting  engineers,  in  conjunction 
with  Mr.  E.  R.  Hill,  the  manager,  and  orders  are  now  being  placed 
for  the  plant.  The  scheme  embodies  the  erection  of  two  l..".00-K\v. 
three-phase  alternators  with  reversible  rotary  converters,  E.H.p. 
switchgear,  and  enlargement  of  the  economiser.  These  extensions 
have  been  necessitated  by  the  rapidly-increasing  demands  which 
are  being  made  upon  the  company.  We  recently  noted  the  fact 
that  the  company  had  taken  the  bold  step  of  fixing  the  rate  for 
cooking  and  heating  supplies  at  a  Jd.  per  unit.  Further  evidence 
of  the  enterprising  policy  of  the  directors  is  furnished  by  the  pur- 
chase of  extensive  premises  in  the  town  for  central  offices  and 
showrooms.  We  are  informed  that,  when  completed  and  equipped, 
the  sales  department  of  the  Reading  Co.  will  be  one  of  the  finest  in 
the  kingdom. 

Romford. — The  County  of  London  Electric  Supply  Co., 
Ltd.,  have  informed  the  R.D.C.  that  they  intend  applying  to  the 
B.  of  T.  for  a  prov.  order  for  electric  lighting  within  the  area  of  the 
Council. 

Stalybrida'e. — \t  a  special  meeting  of  the  Stalybridge, 
Hyde.  Mossleyand  Dukinfield  Joint  Tramways  and  Electricity  Board 
last  week,  the  business  was  to  consider  the  point  raised  at  the  recent 
L.G.B.  inquiry,  when  the  Inspector  intimated  that  there  was  an 
outstanding  loan  of  £9,747,  and  that  this  amount  would,  in  all 
probability,  be  deducted  from  whatever  sum  was  sanctioned  to  be 
borrowed.  It  was  resolved  that  the  application  to  the  L.Ci.B.  for 
further  borrowing  powers  be  amended  so  as  to  include  the  first 
:!.000-KW.  set.  instead  of  providing  the  same  out  of  revenue.  The 
total  amount  which  the  further  application  will  involve  will  be 
about  £9.000.  bringing  up  the  amount  desired  to  be  borrowed  to 
about  £41,000. 

Stockport. — Electric  power  is  being  used  in  the  filtration 
works  connected  with  the  Stockport  Corporation  new  waterworks 
at  Kinder,  opened  last  week.  The  plant  for  cleaning  the  filters  is 
driven  liy  power  generated  in  a  Gunther  turbine  by  the  compensa- 
tion water  supplied  to  the  river,  the  turbine  also  serving  to  drive  a 
dynamo. 

S'»vanage. — The  I'.D.C.  has  supported  the  application  of 
Dr.  J.  A.  Purves  for  extending  the  life  of  the  Electric  Lighting 
C)rder  for  three  months,  the  object  being  to  do  away  with  the 
necessity  for  applying  for  a  new  order. 

Swindon. — A  L.O.B.  inquiry  has  been  held  into  an 
application  by  the  T.C.  to  borrow  £12,550  for  electricity  purposes. 
The  town  clerk  stated  that  the  loan  asked  for  was  required  to  provide 
a  Diesel  oil  engine  set  for  the  electricity  works  (£6,500),  and  also  to 
make  provision  for  new  mains  and  services  (£6,050).  It  was 
ultimately  decided  to  accept  £4,000  for  mains  and  £1,000  for 
services — making  the  total  loan  £11,500. 

Swinton  and  Pendlebnry. — The  Lancashire  Electric 
Power  Co.  is  about  to  open  up  Bridge  Street,  Bolton  Road  and 
Carrington  Street  for  the  purpose  of  laying  a  cable. 

Tannton. — At  a  recent   meeting    of    the    T.C,     the 

Electricity  Committee  reported  that  the  offer  which  the  Council 
authorised  them  to  make  to  the  National  Electric  Construction  Co., 
Ltd.,  in  full  settlement  of  the  liabilities  of  the  Corporation  under 
the  full  wiring  agreements,  viz.,  £500,  had  been  refused  by  the 
company.  Further  negotiations  had  been  necessary,  and  the  com- 
pany finally  agreed  to  accept  the  sum  of  £1,000  in  full  settlement 
of  all  claims  under  the  agreements,  and  to  insert  a  clause  in  the 
Bill  to  authorise  this  arrangement,  and  to  vest  installations  put  in 
under  the  agreements  in  the  Council.  The  amount  of  the  liabilities 
of  the  Council  under  the  free-wiring  agreements  was  £1,557. 
and  the  amount  of  the  arrears  of  interest  to  date  was  £397, 
making  a  total  due  to  the  company  of  £1,984.  If  this  settle- 
ment were  confirmed  the  Council  would  pay  just  over  one  half  of 
the  amount  due  to  the  company  under  the  proposed  terms  of  settle- 
ment. The  Council  confirmed  the  terms  of  settlement  with  the 
company  as  mentioned,  and  granted  the  sum  of  £1,000  for  the 
purpose. 

Turton, — The  following  scale  of  charges  for  energy  has 
been  adopted  by  the  U.D.C. : — 

Power  :— First  l.OCO  units  per  quarter,  IM.  per  unit ;  bejrond.  Id.,  except  for 
two  hours  per  day,  when  the  charge  is  to  be  2d.,  the  hours  to  be  between  7  p.m. 
and  9  11  m.  in  the'  summer,  and  6  p.m.  and  7  p.m.  in  the  winter.  Besting  and 
Cooking  ;— Where  electric  light  is  used  in  the  house.  Id.  per  imit,  and  lid. 
during  the  two  hours  specified  above.  The  minimum  charge  for  any  consumer 
is  fixed  at  £1  per  annum. 

Ticeliurst  (Susses). — The  Crowborough  District  Gas  Co. 
have  informed  the  R.D.C.  that  they  intend  applying  to  the  B.  of  T. 
for  a  prov.  order  for  E.L.  within  a  portion  of  the  Council's  area. 

Tilbury. — A  prov.  order  for  electric  Hghting  is  to  be 
applied  for  by  the  City  of  London  Electric  Lighting-  Jj  .  1  the 
I'.D.C.  has  invited  the  company  to  send  a  representative  ^o  discus,, 
the  matter. 
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Venezuela. — Ft  is  planned  to  erect  an  electric  light  and 

power  Btation  at  Ta  Victoria,  in  Venezuela,  to  servo  the  districts 
of  Maracay,  Tejerias,  Turmero,  CaK^nn,  Sau  Mateo  and  El  Consejo. 

Walthamslow. — The  workinj;  expenses  of  the  eleetricity 

undertaking-  for  the  year  ended  March  Slat  last  amounted  to 
£1S.377,  and  the  income  was  £34,833,  leavinp:  to  bo  carried 
to  net  revenue  account  £1(1,45.';.  The  sale  of  current  hy  meter  for 
power  and  liijhtin),'  realised  £I«,s80,  while  that  for  jjulilic  lightinfr 
amounted  to  £ri,21».s.  £7,405  was  realised  by  the  sale  of  current 
for  traction  purposes  at  Ijd-  per  unit.  The  number  of  units 
generated  totalled  ."),s4 3.4 8s,  the  amount  sold  being  4,701,664.  Of 
this  latter  number  53H,220  were  for  street  lighting  ;  1,196,47H  for 
traction  (including:  11,542  for  lifrhting  the  route);  and  2,906,960 
to  private  consumers  Ijy  meter  (1,(m;1,0I:I  for  lightinj;  and  1,905,947 
for  poweiO.  There  was  a  total  of  843,379  units  unaccounted  for. 
The  total  maximum  supply  demanded  amounted  to  1,825  KW.  for 
lighting  and  400  KVV.  for  traction. 

Warebaiii, — At  a  meetini:  of  the  T.C.' on  July  .^th,  a 
letter  was  discussed  from  Mr.  Sydney  Morse,  with  formal  notice  of 
an  intended  application  by  Messrs.  J.  A.  *c  W.  T.  Purves,  for  a  pro- 
visional order. 

Warriilffton. — Tlie   T.C    has   rescinded    tlie    scale    of 

charges  fnr  the  use  of  electric  power  adopted  on  March  .">tb,  1907, 
and  substituted  the  following  : — Rate  to  consumers  having  motors 
running  lontinuously,  not  less  than  (i.")0  hours  per  quarter,  1,000 
to  2,000  units  per  (juarter.  Id.  :  2, mil  to  4,000  units,  '.iSd.  ;  4,001 
to  6,000  units,  -Wuh  ;  6,001  to  10,00(1  units,  ■94d.  ;  10,001  to  14,000, 
•92d.  :  14,001  to  18,000  units,  ■90d.  ;  18,001  units  and  above,  "SSd. 
Consumers  who  run  motors  continuously  day  and  night  are 
allowed  Id.  per  unit  olf  the  above  scale.  The  charge  for  heating 
and  cooking  purposes  was  fixed  at  Id.  per  unit. 

Watford, — The  R.D.C.  has  been  informed  that  prov. 
orders  for  E.L.  for  the  parish  of  Chorley  Wood  are  to  be  applied  for 
hy  Mr.  Fisher,  of  Chorley  Wood,  and  the  Colne  Valley  Electricity 
Co.,  and  the  question  of  consent  is  to  be  considereil  at  a  future 
meetin;,'-  of  the  Council.  The  Xorthchurch  E.L.  and  Power  Co.  has 
also  applied  for  consent  to  supidy  current  within  the  parishes  of 
Rickmansworth  and  Watford  Rural,  but  in  view  of  the  fact  that 
eleetricity  might  bo  supplied  from  Watford,  consent  has  been 
withheld  for  the  present. 

WeyiiiOUtll. — .\  !>.<;. 1!.  inquiry  has  been  held  into  the 

Council's  application  for  sanction  to  borrow  i;7,.")00  for  the  elec- 
tricity undertaking.  The  Council  has  decided  to  erect  a  220-KW. 
Diesel  engine  set.  costing  £5,000.  The  other  £2,500  is  required  for 
mains  and  services. 

Whitwortli. — The  U.D.C.  has  decided  to  invite  the 
Rochdale  Electricity  Committee  to  arrange  for  a  canvass  of  the 
district  in  order  to  ascertain  the  approximate  demand  for  elec- 
tricity. 

Witham  (Esse.\), — Under  agreement  with  the  U.D.C. 
steps  are  to  be  taken  by  Messrs.  Crompton  A:  Co.,  Ltd..  to  provide  an 
electricity  undertaking  for  the  town.  A  local  syndicate  will  be 
formed. 

Woodford  (Essex). — Mr.  "W.  Pressland  has  informed 
the  U.D.C.  that  he  intends  applying  to  the  B.  of  T.  on  behalf  of 
a  company  for  a  prov.  order. 

Worksop. — The  U.D.C.  has  received  the  sanction  of  the 
L.G.B.  for  a  loan  of  £2,.j95  for  additional  plant  for  the  electricity 
works. 


TRAMWAY  and  RAILWAY  NOTES. 


Birkenhead, — The  T.C,  on  July  10th.  considered  the 

recommendation  of  the  Tramways  Committee,  that  the  tender  of 
Messrs.  Siemens  Bros.  Dynamo  Works,  to  supply  and  deliver  six 
tramcars  (with  bodies  built  by  Messrs.  Hurst.  Nelson  A:  Co.,  Ltd., 
of  Motherwell)  be  accepted  for  the  sum  of  £4,374.  The  cars  are 
double  bogie,  with  a  seating  capacity  of  60  passengers,  and  are 
intended  for  use  on  the  New  Ferry  route,  between  the  Woodside 
terminus  and  Port  Sunlight.  The  original  tender  of  Siemens  Bros, 
in  March  last  for  six  cars  was  accepted  by  the  Council,  but  owing 
to  allegations  that  the  Committee  had  withheld  from  the  Council 
certain  matter,s  which  ought  to  have  been  disclosed,  but  had  not, 
the  whole  question  was  referred  back  for  special  consideration  by 
the  Committee.  Councillor  E.  T.  Coston,  in  now  moving  the 
recommendation,  explained  that  it  was  identical  with  the  one 
rejected  by  the  Council  two  months  ago.  A  week  afterwards  the 
Committee  met  on  the  matter,  and  the  majority  came  to  the  con- 
clusion that  they  could  do  nothing  but  stand  by  the  firm  whose 
tender  was  accepted  in  March  last.  The  Committee  had  under  con- 
sideration small  sinjrle-track  cars  and  trailers,  but  after  negotia- 
tion with  the  B.  of  T.  the  idea  was  dropped.  ■  After  the  alternative 
tender  had  been  considered  and  rejected,  thp  Cemmitf/'p  reUiflird  Id 
the  tjflgittftl  tetid^r  ft)r  the  rtO-passwigef  tafs,  tlie  eqiiiittnttit  ef  tfrhich 


would  be  up-to-date,  and  he  did  not  think  the  Council  would  throw 
over  Messrs.  Siemens  Hns.  for  the  paltry  difference  of  £2  l(i.*.  per 
car  between  theirs  and  another  tender.  An  amendment  to  take  the 
minute  back  for  further  consideration  was  supported  by  Councillor 
Fumiv»l,  who  advocated  the  acceptance  of  a  local  firm's  tender,  in 
the  interest  of  local  employment.  The  amendment  was  rejected 
by  27  votes  against  3,  and  the  recommendation  was  agreed  to. 
The  ((uestion  of  establishing  tramway  communication  between 
Birkenhead  and  Wallasey  wsis  raised  on  a  motion  by  Councillor 
Webb,  but  it  was  shown  that  the  question  was  already  under  the 
consideration  of  a  special  committee  appointed  some  months  ago. 

Blackpoo], — .\rising  out  of  a  reiiuest  to  give  moral 
support  to  Blackpool  tramway  men  in  their  trouble  with  the  Cor- 
poration, it  was  suggested  at  Accrington  Trades  Council,  on 
July  10th,  that  delegates  should  be  sent  to  Blackpool,  at  the 
Council's  expense,  to  hold  street-corner  meetings  and  persuade  the 
people  of  Blackpool  to  help  themselves  by  returning  Labour  candi- 
dates .at  the  November  elections.  Lancashire  holiday  makers,  it 
was  urged,  could  not  be  expected  to  boycott  the  tramcars  at 
Blackpool  by  walking  the  length  of  the  promenade.  The  Council 
passed  a  resolution  recommending  Accrington  visitors  not  to  use 
Blackpool  tramcars,  and  protesting  against  Blackpool  Town 
Council's  treatment  of  the  tramway  men. 

Chester-Ie-Street  (Co,  Durham),— The  local  Rate- 
payers' Asfociation  has  passed  a  resolution  urging  the  Councils 
concerned  in  the  tramway  question,  to  run  the  trams  themselves 
instead  of  inviting  a  company  to  do  so. 

Continental  Xotes,— IIoi.la.vh.— The  Amsterdam  T.C. 
has  been  authorised  to  construct  three  more  electric  tramways  tc 
complete  the  system  in  that  town.  The  constructional  cost  will 
be  over  £33,600.  Fifty  new  electric  cars  will  be  bought,  37  of 
which  will  be  used  on  the  new  sections. 

According  to  a  report  (says  the  Fhuinciul  Xfiii),  the  A.E.G.  has 
succeeded  in  obtaining  the  concession  for  the  construction  of  an 
electric  railway  from  \'aals,  riu  Guelpen,  to  Mastricht.  The  cost  of 
construction  is  estimated  at  1,200,000  gulden,  towards  which  the 
Government  is  said  to  have  conceded  a  State  subsidy  amounting  to 
325,000  gulden. 

Italy. — The  Italian  State  Railway  authorities  have  decided  to 
electrify  the  railway  between  Rome  and  Ancona,  a  distance  of  about 
190  miles.  The  waterfalls  at  Fabriano  and  Terni  are  to  be  utilised 
in  the  generation  of  the  necessary  electrical  energy. 

A  new  electric  tramway  has  lately  been  completed  and  opened 
for  tratHc  between  Como  and  Erba. 

The  Gnz:fttii  l'/lii-i<ilf  (Rome)  publishes  a  decree  authorising 
La  Sooiela  "Les  'rramways  de  Palermo  "  to  construct  and  work 
five  sections  of  electric  tramway  in  Palermo. — Jioard  of  Trade 
Mfiiurnal, 

TuKKEY. — According  to  Turkish  newspapers  a  small  electric 
station  is  to  be  shortly  established  at  Kabatache  to  supply  driving 
current  for  the  (Jalata  to  Ortakeng  tramway  pending  the  construc- 
tion of  the  central  station  at  Silinghtar.  This  tramway  wiU  start 
working  on  August  23rd,  and  will  probably  be  extended  to  the 
Place  Emine-Enu  (Stamboul). 

The  C'onseil  General  of  the  Pyrenees  Oriental  has  decided  to  grant 
authorisation  to  any  person  or  company  prepared  to  undertake  at 
its  own  charges  the  preliminary  studies  for  the  second  network  of 
local  railways,  comprising  four  lines,  and  optionally  any  others 
which  may  be  required,  the  plans  and  estimates  to  be  submitted  on 
or  before  the  last  day  of  February,  1013. 

Austria. — The  surveys  for  an  electric  railway  from  Pola  to 
Fasana,  projected  by  the  Istria  Electricity  and  Railway  Co.,  have 
been  sanctioned  by  the  Austrian  Ministry  of  Railways. 

Spain. — Somewhat  leisurely  the  Spanish  Government  has  at  last 
accorded  its  sanction  for  the  extraction  of  water  from  the  Rivers 
Carol  and  Segre  for  the  generation  of  current  for  the  working  of 
the  projected  railway  from  Lerida  to  the  French  frontier  at 
Puycerda. — Let   Lumiere  Eleetrique. 

Hertfordshire, — The  Light  Railways  Committee  are 
recommending  the  Connty  Council  to  afBx  its  seal  to  an  agree- 
ment with  the  Metropolitan  Electric  Tramways,  Ltd.,  as  to  the  lease 
to  the  company  of  the  light  railways  from  the  Middlesex  County 
boundary  at  Bnshey,  through  Bushey  and  Watford,  as  proposed  to 
be  authorised  by  the  order  now  before  the  Light  Railways  Com- 
missioners. 

Hej'wood. — In  his  annual  report  the  tramways  manager 
(Mr.  J.  Stoct)  states  that  the  total  revenue  from  the  tramways  for 
the  year  was  £11,549,  and  the  total  expenditure  £7,408,  leaving  a 
gross  profit  of  £4,141. 

London. — Lord  Aberconway  will  lay  the  foundation 
stone  of  the  new  Baker  Street  Station  for  the  Metropolitan  Railway 
on  July  24th.  The  work  of  completely  reconstructing  the  station 
shows  substantial  progress,  and  it  is  hoped  that,  by  the  end  of  the 
year,  the  new  station  will  be  complete. 

In  place  of  the  single  line  of  metals,  over  which,  at  the  present 
time,  the  whole  of  the  through  trafiic  from  the  St.  John's  Wood 
line  to  the  Inner  Circle  has  to  be  worked,  the  widening  scheme  will 
provide  for  a  central  double  track,  which  will  lead  through  to  the 
Circle  lines,  and  there  will  be  two  bays  or  dead-ends.  This  will 
facilitate  the  dealing  with  a  very  much  larger  number  of  through 
trains  from  Harrow  and  beyond  to  the  City.  The  platform  area 
will  be  considerably  increased  by_two,island  platfonna  375Jt,  long 
and  ;(ri  ft.  wide.  The  additional"  linhs  have  nebessltated  the  rfe- 
fShftettifHt  tjf  the  old  tithtifel  Hfelweth  BakW  Sttefel  iitid  St.  John's 
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Wood  Stations  by  a  covered  way  of  heavy  girders,  the  biggest 
weighing  about  54  tone,  and  reinforced  concrete.  In  opening  out 
the  560  ft.  of  this  tunnel,  a  number  of  important  sewers  and  water, 
gas  and  electric  mains  had  to  be  diverted,  and  since  the  work  of 
demolition  had  to  be  carried  out  in  working  hours,  a  special 
shield  formed  a  temporary  lining  to  the  tunnel,  and  capable 
of  being  moved  from  section  to  section  as  the  work  progressed, 
had  to  be  built.  The  permanent  way  will  be  relaid  with  f)5-lb. 
rails.  The  signalling  system  will  be  all-electric,  and  a  37-lever  all- 
electric  frame  box  will  be  substituted  for  the  existing  signal 
cabins.  In  the  signal  boxes  will  be  illuminated  diagrams,  which 
will  show  the  operator  at  a  glance  the  position  of  any  train  in  his 
neighbourhood. 

The  London  Electric  Railway  Co.  has  further  accelerated  its  train 
service  on  the  Hampstead  tube  railway  by  running  44  trains  per 
hour.  Thus,  604  trains  enter  and  leave  Charing  Cross  Station  daily. 
Counting  each  twice  for  signalling  purposes,  1.20S  trains  are 
"worked"  in  and  out  of  the  station.  The  previous  record  for 
frequency  of  service  on  this  or  any  other  railway  was  40  trains  per 
hour,  or  a  train  every  90  seconds.  The  present  service,  however, 
provides  one  train  every  82  seconds.  The  advantage  to  the  passengers 
at  Golder's  Green,  Highgate,  and  other  stations  is  that  there  are 
four  more  trains  per  hour,  and  each  train  passes  at  least  one  station 
without  stopping.  In  addition  to  increasing  the  frecjuency  of  the 
trains,  the  new  service  reduces  the  running  time  as  follows  : — 
Golder's  Green  to  Charing  Cross,  18J  minutes  ;  Highgate  to 
Charing  Cross,  loi  minutes,  as  against  ll'J  minutes  and  ICJ 
minutes  respectively  on  the  former  service. — Stnndaril. 

Owing  to  a  failure  of  current  at  the  Lot's  Road  generating  station 
of  the  Underground  Railways  of  London,  Ltd.,  on  Monday  last  at 
.S  p.m.,  all  the  trains  suddenly  came  to  a  standstill,  and  lights  failed 
on  trains  running  east  and  west  on  the  District  Railway,  the 
Charing  Cross  and  Hampstead  Tube,  and  the  Piccadilly  and 
Brompton  Tube.  Thousands  of  travellers  were  held  up  in  trains 
in  the  tunnels.  Lights  at  the  stations  also  failed.  After  half  an 
hour's  delay  the  fault  was  remedied,  light  was  restored,  and  the 
trains  began  to  move,  and  by  9.15  everything  was  in  perfect 
working  order. — Duil//  Trlrr/rajtli. 

Hammersmith. — In  reply  to  a  question  in  the  House  of  Commons 
by  Sir  William  Bull,  Mr.  Buxton  stated  that  complaints  had  been 
received  as  to  the  condition  of  the  tramway  track  in  Hammersmith 
and  of  that  part  of  the  road  which  was  repairable  by  the  tramway 
company,  and  an  inspection  thereof  had  been  asked  for.  The 
position  was,  however,  peculiar ;  the  company's  undertaking  in 
Hammersmith  was  being  acquired  by  the  London  County  Council, 
and  when  the  purchase  was  completed  the  track  would  be  relaid. 
The  purchase  price  had  to  be  fixed  by  arbitration,  and  the 
arbitrator's  award  had  already  been  issued.  As  regarded  the  actual 
state  of  the  track  and  roadway,  a  referee  was  appointed  by  the 
Board  of  Trade  in  November  last  on  the  applieation  of  the 
Hammersmith  Borough  Council,  to  determine  certain  points  as  to 
the  manner  in  which  the  track  and  roadway  had  been  maintained, 
and  his  determination,  which  was  issued  in  May,  was  in  favour  of 
the  tramway  company.  There  was  no  foundation  whatever  for  the 
suggestion  that  there  had  been  any  remissness  on  the  part  of  the 
Board  of  Trade.  It  must  be  evident  that  no  inspection  which  they 
could  order  could  affect  the  posifion,  as  there  was  no  question  that 
the  present  condition  of  the  road  and  traeks  wf  s  unsatisfactory. 

The  directors  of  the  East  London  Railway  Co.  .'ay  in  their  report 
that  the  electrification  of  the  line  was  commenced  in  the  spring, 
and  the  progress  made  is  quite  satisfactory. 

MonniOUtlisliire.— The  proposal  to  install  a  system  of 

railless  traction  in  the  Western  Valleys  of  Monmouthshire  is  taking 
concrete  shape.  It  is  suggested  that  the  service  should  extend 
from  Abercarn  to  Brynmawr.  a  distance  of  about  15  miles.  A  15 
minutes'  service  during  three  hours  of  the  day  and  a  20  minutes' 
service  during  the  remainder  of  the  running  period  is  proposed. 

IVew  Zfaland.— Christchurch    (X.Z.). — The    Electric 

Tramways  during  the  year  ending  March  Slst,  1912,  earned  a 
profit  of  £2,531.  The  gross  revenue  for  the  12  months  totalled 
£124.017  and  operating  expenses  £74,041,  leaving  the  sum  of 
£49,975  as  net  earnings.  Of  this  sum,  interest  and  sinking  fund 
absorbed  £25,475,  whilst  for  depreciation,  fire,  reserves,  and  renewals 
£22,2u0  has  been  set  aside.  The  number  of  passengers  carried 
during  the  year  was  15,183,108,  and  the  car-mileage  run  was 
2,131,111  mUes.  The  operating  cost  per  car-mile  was  8'28d.,  as 
against  9'05d.  in  1911. 

DiNEDix. — The  revenue  of  the  tramways  for  the  year  ended 
March  iilst  amounted  to  £71,762,  being  an  increase  of  £798  over 
the  previous  year.  The  total  expenditure  amounted  to  £68,642. 
representing  an  increase  of  £4,280,  of  which  working  expenses 
account  for  £3,541.  The  net  result  is  a  profit  of  £3,119,  as 
against  C6,601  for  1911.  During  the  year  expenditure  on  capital 
account  for  extensions  and  new  property  w?s  iS  11.1 22,  and  this, 
together  with  the  contribution  of  £2,000  to  the  municipal  funds, 
has  necessitated  a  corresponding  increase  in  the' bank  overdraft, 
which  on  March  :Ust  .stood  at  £13,483. 

Wei.lixijtiix.— The  total  revenue  from  the  tramways  for  the 
year  ended  March  31st  was  £138,709,  as  compared  with  £133,708 
for  the  previous  12  months.  The  working  expenses  were  £99.909. 
leaving  a  balance  of  £38.800  to  be  carried  to  net  reve'nue  account. 
The  allotment  of  the  £38.800  was  as  follows  :— To  interest, 
£18.935;  sinking  fund,  £4,794;.  depreciation,  £13,829;  leaving 
£1,242  to  be  carried  to  the  appropriation  account,  as  compared  with 
£5,646  last  year. 

Sontlianipton. — Additions  are  to  be  made  to  the  tram- 
car  dpii61  at  fort^tt-ood,  hi  an  e^^lmnttea  obst  of  £800.      The  work 


of  laying  a  double  tramway  line  between  Four  Posts  and  Bourne 
Road  is  to  be  carried  out  by  Mr.  J.  Douglas  on  the  terms  of  his 
existing  contract  for  the  reconstruction  works  now  iu  hand  between 
Grove  Road  and  .Shirley. 

Stourport.— The  B.  of  T.  has  informed  the  U.D.C.  that 
it  intends  renewing  for  seven  years  the  power  of  the  Electric  Tram- 
way Co.  to  run  tramcars  between  Kidderminster  and  .Stourport. 

Tasiuania.  —  The  Devonport  Municipal  Council  has 
instructed  the  town  electrical  engineer  (Mr.  G.  H.  Lofts)  to  report 
on  an  electric  tramway  schemeof  13  miles. — J/ini/iif  ami  E"fi.  Benew. 

Torquay. — At  the  last  meeting  the  Council  was  informed 
that  the  contract  for  supplying  electricity  to  the  tramways  company 
expired  at  the  end  of  this  month.  After  correspondence  with  the 
company,  it  had  been  decided  to  arrange  a  conference  in  London 
with  a  view  to  settling  future  terms.  It  was  agreed  that  for  the 
first  550,000  units  the  company  should  pay  IJd.  per  unit,  and  for 
any  additional  energy  iu  the  same  year  IJd.  The  minimum  pay- 
ment of  the  company  was  fixed  at  £4,000.  The  agreement  was  to 
be  in  existence  for  eight  years  from  August  1st.  The  committee 
had  also  agreed  to  act  as  "  stand-by  "  to  Paignton. 

Weston-snpc I'-Mare.  —  The  Weston-super-Mare  and 
District  Electric  Supply  Co.,  Ltd.,  have  intimated  their  intention  to 
apply  to  the  B.  of  T.  for  a  further  extension  of  time  for  a  period 
of  two  years  for  the  completion  of  the  tramways  authorised  in  1900. 

Willesdeil. — Owing  to  complaints  having  been  received 
as  to  the  variable  nature  of  the  direct-current  supply  from  Taylor's 
Lane,  the  Electricity  Committee  has  decided  to  carry  out  the 
following  works  to  overcome  the  difiiculty  : — Erection  and  con- 
nection of  a  new  feeder  pillar  (estimated  cost),  £75  ;  extensions  to 
several  mains,  £633  ;  erection  and  connection  of  two  60-ampere 
C.M.B.  or  similar  balancers.  The  electrical  engineer  reports  that 
the  Duplex  and  General  Bearing  Co.  contemplate  erecting  large 
works  near  Oxgate  Lane,  and  will  require  to  be  supplied  with 
about  80  B  H.P.  as  a  day  load,  which  would  be  doubled  during  lighting 
time,  with  a  night  load  of  about  40  B.H.P.  The  company  will 
transform  the  current  at  their  works  and  the  amount  supplied 
will  probably  be  250,000  units  per  annum.  This  will  involve 
an  extension  to  the  high-tension  feeder  to  the  transformer  chamber, 
at  a  cost  of  £680.  In  the  event  of  the  proposed  works  being 
erected,  the  work  of  extending  the  mains  is  to  be  carrieel  out. 


TELEGRAPH  and  TELEPHONE  NOTES. 


TelepLoue  Conimiiiiication  wilh  Ireland. — In  view 

of  the  inetiicient  working  of  the  telephone  communication  between 
the  South  of  England  and  Ireland,  which  has  to  go  through  the 
cable  between  Stranraer  and  Dcnaghadee,  the  Post  Office  is  taking 
steps  to  lay  a  telephone  cable  from  North  Wales  to  Dublin. 

Solar  Radiation  and  Wireless  TelegraiiLy, — In  an 

article  contributed  to  the  Elictiical  I'eriric  and  Wexirryi  Elec 
tiician  of  July  6th,  Dr.  Nikola  Tesia  denies  that  the  adverse  efliect 
of  sunlight  ui'on  wireless  transmission  is  due  to  the  ionisation  of 
the  atmosphere  by  the  sun's  rays.  He  holds  that  the  transmission 
takes  place  by  conduction  through  the  substance  of  the  earth,  and 
not  by  Hertzian  radiation,  and  ascribes  the  weakening  effect  of 
sunshine  upon  the  signals  to  the  evaporation  of  water  on  that  side 
of  the  earth  which  is  turned  towards  the  sun,  the  vapour  carrying 
off  more  or  less  of  the  electrical  charges  imparted  to  the  ground. 

Korth  Borneo. — The  British  North  Borneo  Co.  is  con- 
sidering the  installation  of  wireless  telegraph  stations  in  connection 
with  the  coal  mines  at  Silirapopon,  and  at  other  points  in  its  terri- 
tory, communicating  also  with  the  Imperial  system  that  is  to  te 
constructed. 

TLe  Telepbone  Pnreliase.— On  Wednesday  E.xchequer 
Bonds  for  .-C  4,000,000  were  issued,  at  93i  per  cent.,  bearing  interest 
3  per  cent,  and  running  for  IS  years  :  the  money  is  required  in 
connection  with  the  interim  award  in  the  arbitration  between  the 
Post  Office  and  the  National  Telephone  Co.,  Ltd.  The  details  of 
the  award,  which  was  made  on  Tuesday,  at  the  request  of  both 
parties,  were  not  disjlosed. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. — July  20th.  Un  Additional  plant  at  the 
generating  station  ;  (//)  construction  and  eeiuipment  of  tramways 
and  railless  system  for  the  U.D.C.     See  "  Official  Notices  "  July  5th. 

Ashf  on-under-lyne. — July  ;;Oth.  One  400-k\v.  motor- 
generator,  one  fuel  economiser,  two  boiler  feed  pumps,  coal  elevator 
and  conveyor  and  nsh  elevator,  for  tlie  Corporation.     See  "  Official 

Notices"  .Tiily  oth, 
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Af  hertoii. — July  Slat.  One  250-KW.  single-phase  trans- 
former, for  the  U.D.C.    See  "Official  Xotices"  to-day. 

Australia. — Westehn  Aubtralia. — July  Slst.    Post- 

master-OomrarB  Dept.  Telegraph  and  telephone  material.  See 
"Officiiil  Xotices"  June  2l8t. 

Ni;w  South  Wales. — Aupust  28th.  Common-battery  and  auto- 
matic switchhoardH,  for  Newton,  Glebe  and  Balmain,  for  the  Post- 
master (ieneral'rt  department.     See  "Official  Notices"  to-day. 

South  Austualia.— October  1st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"  Official  Notices  "  to-day. 

October  Ist.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.O.'s  department.     See  "Ollicial  Xotices"  to-day. 

October  2L'nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'a  Department.     See  "  Official  Notices  "  to-day. 

ViCTuiii A. --October  22nd.  Fourteen  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.O.'s  de)>artment.  See  "Official 
Notices"  to-day 

Auifust  6th. — 11,200  yd.  of  2  sq.  in.  concentric  cable,  and  2,200  yd. 
of  1  eq.  in.  concentric  cable  for  the  .'Melbourne  City  Council.  See 
"Official  Xotices"  to-day. 

Ta.^.mania. — AupTJist  2iith.  Accumulators  for  main  teleeraph 
circuits  and  motor-penerators  for  the  P.M.O.'s  Department.  See 
''  Official  .Notices"  to-day. 

Barnslcj, — Inly  20tli.  Electric  wiring  and  fittings  at 
the  Workhouse.  Mr.  C.  J.  Tyas,  clerk  to  the  Guardians,  Union 
Offices.  Pitt  Street. 

Itelffliini. — .Inly  I'Tth.  The  Belgian  Post  and  Telegraph 
authorities  at  La  Hourse.  Bruspelf,  are  invitinp  tenders  for  the 
supply  of  a  qnantity  of  material  required  in  connection  with  the 

erection  of  new  tclcRraph  and  telephone  lines. 

Bradford. — -July  ;;Oth.  Electric  lighting  and  sundry  other 
work  for  the  new  premises  of  the  Bradford  District  Bank  in  Com- 
mercial Street  and  Cheapside,  Halifax.  ^lessrs.  Richard  Horsfall 
and  .Son,  architects,  22.\,  Commercial  Street,  Halifax. 

Bridlington. — .Inly  -.'Itli.  Wiring  on  the  "Stannos" 
system  of  the  new  extension  buildings  of  the  Grammar  School. 
Borough  Electrical  Engineer. 

Bristol. — Inly  L'2nd.  Coal-elevating  and  conveying 
plant  at  the  Avonbiink  electricity  works,  for  the  Corporation.  See 
"Official  Notices"  July  12th. 

Canada. — August  Ist.  One  .500-kw.  steam-driven 
generating  set,  for  the  City  Commissioners,  Moose  Jaw,  Sask. 
See  "  OIKcial  Notices  "  July  12th. 

Dublin. — July  ■24th.  The  South  Dublin  (iuardians 
invite  tenders  for  electric  motors  for  driving  the  laundry  and  bake- 
house machinery.  Specification  can  be  seen  at  the  office  of  Mr. 
John  P.  Condon,  clerk  of  the  Union,  1,  James's  Street  Dublin. 

Franco. — The  Paris,  Lyons  and  Mediterranean  Railway 
Co.  are,  says  La  Lumiere  FAectrique.  about  to  place,  shortly,  an 
order  for  1,598  goods  wagons. 

Germany. — The  municipal  authorities  of  Bremen  are 
about  to  invite  tenders  for  the  supply  of  a  new  lt.200-KW.  steam 
turbine  and  alternator  for  the  extension  of  the  central  electric 
lighting  station. 

July  22ud. — The  Tramways  Department  of  the  Dieeden  Munici- 
pality is  inviting  tenders  for  2.")  electric  tramcars  and  25  trailing 
oars. 

Hull. — July  olst.  Steam  and  ■water  pipes,  pumps,  Ac, 
for  the  Corporation  Electricity  Department.  See  "Official  Notices" 
to-day. 

IIunn:ary. — Elek  (Arai>). — July  31st.  The  authorities 
of  Elek,  county  of  Arad,  Hungary,  are  prepared  to  receive  tenders 
for  a  concession  for  the  establishment  and  working  of  a  generating 
station  in  the  town.     Particulars  of  the  JIagistrat,  Elek. 

Vekses. — August  1th.  Tenders  are  invited  for  a  concession  for 
the  erection  and  working  of  an  electric  installation  in  the  town. 
Particulars,  ilagistrat.  Verses. 

London.  —  IsLiXGTOx.  —  July  24th.       One  3,000-kw. 

steam  turbo-alternator,  with  exciter,  condensing  plant,  switch- 
gear,  piping,  4:c.,  for  the  B.C.     See  "Official  Notices"  June  14th. 

L  C.C. — July  30th.  Electrical  installation  at  the  County  Secondary 
School,  Streatbam.     See  "  Official  Notices ''  to-day. 

Xew    Zealand. — August    16th.       Electric    motor  and 

induced-draught  fan  for  Christchurch  City  Council.  Tenders  to  City 
Surveyor.  Deposit  .€5.  Copy  of  specification  can  be  seen  at  Board 
of  Trade  Commercial  Intelligence  Department,  London,  E.C. 

Portsiuoutli. — July  24th.  Coal  (other  than  Welsh), 
for  the  Corporation  electricity  supply  department.  Engineer, 
Electric  Lighting  Works,  Gunwharf  Road,  Portsmouth. 

Salford. — July  25th.     Electric  light,  telephone  and  fire 

alarm  installations  at  the  Union  Infirmary,  Hope,  Pendleton,  for 
the  B.  of  G.     See  "  Official  Notices  "  July  5th. 

Spain. — July  28th.  Tenders  are  being  invited  by  the 
municipal  authorities  of  Toledo  for  the  concession  for  the  electric 
lighting  of  the  town  dnringr  a  period  of  ten  years. 


The  municipal  authorities  of  Tudela  de  Duero  (province  of 
Valladolid)  have  lately  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  ten  years. 

Sunderland. — August    1st.      Two  steam-driven   boiler 

feed  pumps,  one  air  compressor,  one  motor-driven  centrifugal  pump, 
pipework  and  valves,  for  the  Corporation.  See  "Official  Notices" 
to-day. 

Swansea. — July  ?,Oth.  Alterations  and  additions  to 
suction  and  discharge  pipes,  work  for  suction  chambers,  strainers' 
&o.,  for  the  i  orporation  Electricity  Department.  See  "  Official 
Notices  "  to-day. 

Walsall. — July  ;Wth.  High  and  low-tension  switchgear 
for  the  Corporation.     See  "  Official  Notices  "  July  12th. 

Walthanistow. — July  19th.  E.\tra-high-tension  and 
low-tension  cables,  for  the  U.D.C.     See  "Official  Notices"  July  r>th. 

West  Ham. — August  1st.  Eleitrii-  light  installation 
(sOO  points)  at  the  Forest  Gate  Sick  Home,  for  the  B.G.  See 
"Official  Notices"  to-day. 


CLOSED. 
Australia. — The   following  acceptances  of  tenders  are 

notified  by  the  Aunt  nil 'luu  Minimi  Sliimliird : — 
Pkuth. —  Postmaster-General's  department : — 
Four  steel  toweis.W  tt.,  at  £18  each  ;  two  steel  lowers,  551t.,  at  f  26  each.— 

\V.  D.  Monro  \  Co.,  Fromantle  (W.A.). 
2  miles  1,06K  yds.  D-d.  oablo,  paper.jnsulated,  lead-corered,  208  pair,  at 
Sine,  per  mile,  £1,397;  027  yds.  cable,  paper-insulated,  104  pair,  lead- 
covered,    at   i'32(;   per   mile,    £Uti.— British    Insulated    and    Hclsby 
Cables,  Ltd. 

Sydney. — Postmaster-General's  department : — 
7,6au  insulators,  porcelain,  pattern  "A,"  at  5-48d.  each:  9,C00  insnlators, 

porcelain,  pattern  "  B."  at  2'23d.  each.— British  and  Foreign  Indent  Co., 
Q  miles  wire,  tinned  copper.  No.  18  I/.8.W.G.,  vulcanised  india-rubber, 

insulated,  taped  and  braided  (black),  at  £9  ISs.  per  mile.— Lawrence 

and  Hanson  Electrical  Co.,  Ltd. 
Machinery,  \i'.,  required  in  connection  with  the  electrical  installation  on 

H.M.A.   Boys'  Traininft  Ship  riiioira ;— One  6J-KW.  generator,  £165 : 

one  llV>w.  generator,  i'185:  connecting  same  to  steam,  £74  ;  overhaul 

of  battery,  ££9;  reori;anising  switchboard,  £67,  £640.— Gibson,  Battle 

and  Co. 
Installation  of  synchronised  clocks  at  Boyal  Military  College,  Duntroon, 

£374.- Ingram  Bros.,  Melbourne. 

BelS'iuni. — Seven  concerns,  six  German  and  one 
Belgium,  submitted  tenders  to  the  Belgian  Post  and  Telegraph 
authorities  in  Brussels  last  week  for  the  supply  and  laying  of  tele- 
phone cable«  in  the  town  of  Iluy.  The  lowest  offer  was  that  of  the 
S3ciet<'  A.E.Ci.  L^nion  Electrique. 

Bradford.  —  Alterations  at  Municipal  Technical 
College:— 

ajii.e.  motor.— Brown,  Boveri  &  Co.,  Ltd.,  £64. 

Roplating  old  battery.- Chloride  Electric  Storage  Co.,  Ltd.,  £19  10s. 

Electrical  wiring  of  college  main  building.- Collinson  Bros.,  £476  10s. 

The  Tramways  Committee  has  accepted  the  offer  of  the  Ramsome 
ver  >Iehr  Machinery  Co.,  to  supply  an  electrically-driven  No.  0 
concrete  mixer  for  the  Permanent  Way  Department,  at  £225. 

Bury  St.  Ediuunds. — The  T.C.  has  accepted  the  tender 
of  Messrs.  Ridley's  Coal  and  Iron  Co.,  of  Bury,  for  Bolsover  Mans- 
field hand-piched  steam  coal,  at  £1  Os.  r>d.  per  ton. 

Croydon. — The  County  Council  has  accepted  the  tender 
of  Jlr.  C.  Sedgwick,  at  .£H9,  for  the  erection  of  an  electricity  sub- 
station at  Mint  Walk. 

Fleetwood. — ilr.  R.  Barron,  of  Fleetwood,  has  secured 
the  contract  for  the  electrical  work  at  the  new  storage  house  of  the 
Fylde  Ice  and  Cold  Storage  Co. 

Governuient  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

War  Office. 
Electric  cable.— Hooper's  Telegraph  &  India-Bobber  Works,  Ltd. 

India  Office,  Store  Dept, 
Accumulators.- Pritchetts  &  Gold] 
Cable. — Siemens  Bros.  &  Co. 
Cells.- Siemens  Bros.  &  Co. 

Pumps.— British  Westinghouse  Electric  &  Manufacturing  Co. 
Switchboards.— British  Thomson-Houston  Co. 

Crown  Agents  for  the  Colonies. 
Electric  cranes. — Babcock  &  WiJcos,  Ltd. 

Office  of  Works. 
Fuse   and   Bwitohboards.- Baxter  &    Caunterj     Electric   and    Ordnance 
Accessories  Co. 

General  Post  Office.' 
Telephonic  apparatus.— British  L.M.  Ericsson  Manufacturing  Co. ;  London 
Electric  Wire  Co.  and  Smiths,  Ltd. ;  Peel-Conner  Telephone  Works, 
Ltd. ;  Sterling -Telephone  &  Electric  Co. ;  Western  Electric  Co. 
Telephonic  cable.— Callender's  Cable  &  Construction  Co.  ;  W.T.Henley's 
Telegraph  Works  Co. ;  Johnson  &  Phillips,  Ltd. ;  Siemens  Bros.  &  Co.  ; 
Western  Electric  Co. 
Enamelled  steel  conduit.— Armorduct  Manufacturing  Co. 
Telephone  exchange  equipment,  Margate.-  Peel-Conner  Telephone  Works. 
Telephonic  wire.— T.  Bolton   ,4  Sons,  Ltd.;    British  Insulated  &  Helsby 
Cables,  Ltd. ;  C.  Macintosh  A-  Co. ;  Shropshire  Iron  Co, 

Co.MJIIBSIONEBS  OF  PUBLIC  WoHKS,   IRELAND. 

EleotricaUworks  and  supplies,  Dublin  distriot. — W.  Coates  &  Sons,  Ltd. 
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Holland. — The  A.E.G.,  of  Berlin,  is  reported  to  have 
received  a  concession  for  the  construction  of  an  electric  tramway 
from  Vaals  Gnelpen  to  Maastricht.  The  estimated  expenditure 
amounts  to  illiiu.OOO,  iDcIusive  of  the  contribution  of  ^£27,000 
granted  by  the  Dutch  Parliament. 

Hnddersfield. — For  electrical  work  at  the  new  Veomanry 
Drill  Hall  being  erected  at  Hnddersfield,  the  tender  of  Messrs.  E. 
Bonld  \  Sons  has  been  accepted. 

Liverpool. — The  Mersey  Docks  and  Harbour  Board  of 
Liverpool  have  ordered  from  Sir  \V.  O.  Armstrong.  Whitworth 
and  Co.  four  electric  cranes  with  large  radius  jibs,  fitted  with  the 
Mnsker-Davison  patent  luffing  gear. 

London, — L.C.C. — The  Fire  Brigade  Committee  recom- 
mends that  one  of  the  horsed  turntable  long  ladders  in  use  in  the 
fire  brigade  be  converted  into  an  electrically-driven  appliance,  and 
that  the  offer  of  "Cedes"  Electric  Traction,  Ltd..  to  do  the  work 
for  £S10  be  accepted.  The  other  tenderer,  Messrs.  Henry  Simonis 
and  Co.,  quoted  £780.  Each  firm  promises  to  deliver  in  four 
months,  and  proposes  to  sublet  the  battery  contract  to  the  Tndor 
Accumulator  Co.  Messrs.  Simonis  would  have  obtained  the  chassis 
from  Xuremberg,  while  the  Cedes  company  will  construct  them  at 
their  works  at  Stamford  HUl.  It  is  proposed  by  the  Committee 
that  the  six  ladders  in  use  shall  be  so  converted  by  fitting  electric 
motor  chassis  as  and  when  opportunity  occurs.  It  is  stated  that 
"these  appliances  are  very  heavy,  and  it  is  only  with  considerable 
difficulty  that  they  can  be  taken  to  a  fire  at  a  good  speed  by  a 
single  pair  of  horses." 

The  following  tenders  were  received  by  the  Fire  Brigade  Com- 
mittee for  the  electric  lighting  of  the  Dulwich  and  Greenwich  fire 
stations,  the  two  stations  next  in  order  for  installation.  Tenders 
were  invited  from  five  firms  in  each  case  : — 

(,1)  Dulwich  fire  station — 

C.  H.  Catheart  S  Co (recommended)  £160 

TiUeT  Bros 169 

Tredegar  A  Co 182 

G.  Harland  Bowden  i  Co 1!30 

John  Barker  &  Co.,  Ltd 253 

Chief  engineer's  estimate,  ^172. 

(2)  Greenwich  fire  station — 

6.  Weston  S  Sont.  Ltd (recommended)  £145 

E.  Newl.ald  >t  Co 169 

W.  J.  Frrer&Co 176 

Stegmanh  *  Co 188 

Malcolm  &  Allan,  Ltd 201 

Chief  engineer's  estimate.  £151. 

The  Highways  Committee  recommends  the  acceptance  of  the 
tender  of  Messrs.  Kerridge  i:  Shaw,  at  i;  32,722.  for  the  reconstruc- 
tion of  the  horse-car  shed  at  Cressy  Road  Hampstead. 

flOLBOBX. — The  B.C.  has  accepted  the  tender  of  Messrs.  Barlow 
Bros,  i:  Co.,  at  £61,  for  electric  light  installation  work  in  the 
Shaftesbury  Avenue  public  convenience. 

The  Metropolitan  Water  Board  has  accepted  the  tenders  of  Messrs 
Falk,  Stadelmann  i:  Co.  and  the  General  Electric  Co.,  Ltd  .at  £44 
and  £87,  for  electric  light  fittings,  including  inspection  tees  and 
elbows,  drawn  wire  lamps,  ic,  and  the  supply  of  one  slate  switch- 
board, two  generator  panels,  and  one  power  panel,  respectively. 

Beemoxdsey. — The  B.C.  has  accepted  the  quotation  of  Messrs. 
Crompton  iV  Co.,  Ltd.,  at  £i5,  for  two  field  coils  for  pump  motor. 

TTammrrsmtttt — The  Electricity  Committee  recommends  that 
the  tender  of  the  Universal  Steam  Trap  Syndicate,  Ltd.,  for  19 
traps,  tor  £6.5.  be  accepted. 

The  following  tenders  for  hi^h  and  low-tension  electric  supply 
cable  were  received  : — 

Price  Prices  for  ensuing  12  months. 

quoted ' 

for  Basis         Tendered        Tendered 

quantity    price  of     price,  with       price,  with 
C^ass  of      now         copper   copper  at  £75   copper  at  £85 
^^a^le.  cable,    required.   pertoQ.*       per  ton.  per  ton. 

Elec   Enginesrlng   and 

Eqalpment  Co.         . .     »nisB        £600  £84  £573  £602 

General  Electric  Co..  .    Itahan  608  60  667  692 

Standard  Cable  Manu- 

factaringCo.  ..German         619  81  595  636 

Union  Cable  Co.         . .  German  653  81  636  664 

aubert,  Grenier  &  Co.     Swiss  669  84  609  676 

■Western  Electric  Co.    British  681  81  662  691 

British  Insulated  and 

Helsby  Cables.  Ltd.        „  690  80  614  767 

Johnson  &  PhilUps    . .         „  697  81  677  707 

Jas.  Littauer"  ..        ..Austrian        697  86  —  697 

Siemens  Bros British  701  81  683  714 

W.  T.  Glover  &  Co 701  81  682  712 

■W.  T.  Henley's  Tele- 
graph Works  Co.    . .         „  704  82  6=4  713 
R.  E.  Todd                  . ,    French          712             81                  694  724 
Callenders  Cable  Co.   British         718            81                 701                   730 

Connolly  Bros 719  81  702  729 

"  Tender  withdrawn. 

The  Committee  recommends  that  the  tender  of  the  Electrical 
Engineering  &  Equipment  Co.,  Ltd.,  at  £600  10s..  for  the  cable  now 
required,  and  also  for  the  supply  of  cable  as  specified  for  the 
ensuing  12  months,  be  accepted. 

Stoke  Xewingtox. — The  B.C.  has  accepted  the  tender  of  Messrs. 
Brnce  Peebles  jc  Co.,  Ltd.,  at  £1,720,  for  the  supply  of  a  400-kw. 
laotor  converter.  Other  tenders  received  were  from  the  British 
Thomson-Houston  Co.,  Ltd.,  at  £l,y81.  for  a  4/500-KW.  rotary 
converter,  with  transformer  and  booster  ;  and  the  British  Westing- 
house  Co.  Ltd.,  at  £1.668,  for  a  400- in\-.  rotary  converter,  with 
transformer. 


River  Plate. — ^Messrs.  Siemens,  Schnckert  &  Co.  have 

secured  the  contract  for  the  supply  of  electrical  material  to  the 

>'ational  Asylums  at  "Open  Door"  and  Oliva,  at  about  £5,000. — 
Rerieu-  of  the  Rirer  Plate. 

Swinton  and  Pendlebnry. — The  tender  of  the  British 

Westinghouse  Co.,  at  £86,  for  a  steam  generator  set  in  connection 
with  electric  lighting  at  the  destructor,  has  Ijeen  accepted  by  the  D.C. 

Sunderland.  —  The  T.C.  on  Tuesday  accepted  the 
following  tenders : — 

Alton  ,i  Co. — Cast-iron  pipes. 

Alley  &  MacLellan. — Cast-iron  sluice  valves. 

General  Electric  Co.  and  Sleigh  &  Wood. — Metal-61ament  lamps. 

Bleigh  &  Wood. — Carbons. 

H.  E.  Pitt. — Foundations  and  building  work  at  Hylton  Boad  electricity 

works. 
Herbert  Morris.  Ltd.— Tiavelling  crane. 
Davenport  Engineering  Co. — Cooling  tower. 
Ferranli,  Ltd.— e.h.t.  switchgear. 
Stewarts  A  Lloyd.— Steel  tubes. 

West  Ham. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Xewbald  &  Co.,  at  <;20."/,  for  the  installation  of  electric  light  at 
Colegrave  Road  School. 

Winchester. — The  T.C.  has  accepted  the  following  tenders 
for  coal  for  a  year  for  the  electricity  works  : — Mr.  E.  G.  Giilord, 
Norton  Hill  slack  ;  Messrs.  Bradbury,  Sou  &  Co.,  Ltd.,  Camerton  slack. 

Worksop. — The  I'. D.C.  has  accepted  the  tender  of  the 
India-Rubber,  Gutta-Percha  and  Telegraph  Works  Co.,  Ltd.,  for  a 
switchboard,  at  £67. 


FORTHCOMING    EVENTS. 


AMOciation  ol  Consulting  Engineers.— Monday,  Joly  22nd.    General  meeting.    At 
l.lo  p.m.     At  the  l.E.E.    Eitihankroent,  W.C. 


NOTES. 
Contractors'  Hydro-Electric  Power  Scheme. — At  the 

new  waterworks  contract  at  Loch  Arklet  there  is  an  interesting 
installation  of  hydro-electric  power.  The  contractors,  Messrs. 
Charles  Brand  i:  Son,  of  Glasgow,  are  constructing  a  dam  across 
Loch  Arklet,  and  boring  a  tunnel  through  rock  to  convey  water  to 
Loch  Katrine.  Loch  Arklet  is  about  1  i  miles  from  Loch  Lomond, 
and  hilly  ground  separates  these  two  lochs.  The  contractors  have 
an  aerial  ropeway  conveying  all  the  material  from  a  jetty  at  Loch 
Lomond  to  the  contract  works.  The  little  Arklet  stream  is  tapped, 
and  the  water  led  in  steel  riveted  flanged  pipes,  21  in.  in  diameter, 
along  the  side  of  the  stream  to  a  point  31  ii  ft.  above  the  level  of 
Loch  Lomond.  Here  the  water  is  transferred  to  the  heavy  pressure 
pipes.  16  in.  in  diameter,  which  go  down  the  side  of  the  hill  to  the 
power  house  built  close  to  the  Lomond  shore.  This  pipe  enters 
the  power  house  in  two  branches,  to  each  of  which  is  attached  a 
Pelton  wheel  of  135  b.h.p.  ;  and  these,  again,  drive  two  compound- 
wound  electric  generatjrs  of  SO  kw.  each.  The  effective  hydraulic 
head  is  300  ft.,  and  either,  or  both.  Pelton  wheels  can  be  operated 
according  to  the  power  required.  When  working  at  full  load  about 
650  cb.  ft.  of  water  per  minute  is  used.  A  very  efiBcient  governor 
is  fitted  to  the  turbines  for  speed  controlling.  When  the  full  load 
is  on,  all  the  water  from  the  nozzle  is  allowed  to  pass,  and  to 
diminish  the  load  a  deflector  i^  automatically  brought  into  opera- 
tion. The  system  of  transmission  is  by  direct-current  generated 
at  a  pressure  of  o.ju  volts.  Overhead  copper  wires  distribute  the 
current.  The  aerial  ropeway  is  on  the  Bleichert  principle.  There 
are  22  steel  lattice-work  standards  over  the  1^  miles  of  line,  the 
highest  of  which  is  35  ft.  The  longest  span  between  standards  is 
950  ft.  An  electric  motor  of  .55  B.H.P  operates  the  ropeway,  which 
is  capable  of  carrying  50  tons  per  hour  in  single  loads  of  2  tons 
each.  Electric  power  is  used  to  drive  the  stone  crushers,  the 
concrete  misers  and  all  the  derrick  cranes.  The  air  compressors  at 
the  dam  and  tunnel  are  driven  by  motors  of  40  b.h.p.  All  the 
lighting  is  by  electricity,  and  all  the  pumps  and  labour-saving 
appliances  are  electrically  worked.  Though  the  cost  of  this  hydro- 
electric scheme  has  been  considerable,  the  benefit  gained  by  the 
contractors  has  been  very  great,  and  the  economy  in  working  has 
much  reduced  the  wages  bill. 

The  Explosion  at  Bray. — We  regret  to  say  that  the 
facts  reported  in  our  last  issue  have  been  confirmed  ;  Mr.  Coates 
was  killed  instantly;  and  though  3Ir.  Sowter  only  lost  one  foot  at 
the  time,  the  other  was  so  badly  injured  that  amputation  was 
necessary.  As  Mr.  Sowter  and  Jlr.  MacDonnell  were  unable  to 
attend  the  inquest  on  account  of  their  injuries,  details  regarding 
the  explosion  are  not  yet  available. 

The  Electric  Farm, — The  diversitied  advantages  of 
electricity  are  well  exemplified  in  an  "  electric  farm  "'  situate  on  the 
outskirts  of  Boston,  L'.S.A..  and  operated  by  the  Boston  Ediston  Co. 
With  the  installation,  the  other  day,  of  a  2-ton  electric  truck,  its 
equipment  was  completed.  Electricity  does  everything  on  this 
up-to-the-minute  establishment.  It  cuts  the  fodder,  milks  thp 
cows,  washes  the  dishes,  pumps  the  water,  chums  the  butter,  and 
finally  takes  the  product  of  the  farm  to  the  city  in  an  electric 
truck.  It  is  thoroughly  electrified,  and  is  attracting  considerable 
attention,  fot  thoitgandp  of.B'dstbn  people  visit  the  farm  every  week 
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TramwayiiK'n  8     .4flil<'tics.— The    athletic    festival 

annuiilly  promoted  by  the  Liverpool  TramwayH  Mmploy.'s-  Social 
and  Athletic  Society  waa  held  at  the  (.reen  Lane  Athletic  (i rounds 
cu  1  hursday  and  Friday  last  week,  when  an  attractive  proirrammc 
was  presented.  The  Lady  Petrie  Cycle  Challensre  Trophy  Com- 
petition  (.!  miles  scratch)  was  won  by  T.  Halliwell  (Smithdown 
Koad  dep,.t),  so  that  Smithdown  Road,  who  were  the  holders,  retain 
the  trophy. 

Lifi»ation  in  Belffiuni.— The   Helfrian  Court  of  Auiieal 

has  taccordintr  to  the  .)/,.n,l,;,r  ,1,h  lnl,;-M,  .)/„/,.,■„■/.,)  just  ^iven 
Its  decision  iii  a  patent  action  between  the  AllKemoine  Klectricitiils 
Uesellschaft,  of  Berlin,  and  the  SociOte  des  Constructions  Elec 
triques,  of  Charleroi.  The  former  soupht  to  prevent  the  Charleroi 
concern  trom  usinu  the  Kniffht  and  Potter  improvements  (patented 
in  Beltrium  in  July,  1S92)  of  the  Anderson  controller  (patented  in 
hncrland  in  December,  18,s;i,  but  not  patented  in  lielirium)  The 
A.l-,.(;.  are  the  holders  of  the  Knipht-Pottcr  patent  riirhts,  but  the 
Court  of  Appeal  held  that  their  claim  was  not  well  founded  and 
ordered  them  to  pay  damages  to  the  Charleroi  company  in  rwpect 
of  the  controllers  they  had  seized. 

Fire  at  Buenos  Ajres.— Part  of  the  works  of  the 
'Deutschen  Elektri7.itaetB.Gesell8chaft,'at  Buenos  Ayres,  have  been 
ileotroyed  by  6re.     The  daiiiafre  is  estimated  at  upwards  of  jC  75,000. 

.4nnual  Outings. -The    annual    outing    of   the    if  nil 

Corporation  electricity  department  was  held  on  Saturday  last  a 
party  of  about  7o  visitinp:  Kirksmeaton.  The  chairman  and  deputy- 
chairman  of  the  Electricity  Committee,  Mr.  Bell  (city  electrical 
^smeer)and  Mrs.  Bell,  Mr.  Ma^roris  (chief  assistant  enKineen  and 
Mrs.  Matrons,  were  amonp  those  present.  The  afternoon  was 
devoted  to  sports,  the  boiler  house  '  A  '  team  winning  the  inter- 
departmental tujr-of-war  contest.  After  dinner  there  was  an  air- 
ritie  shootmjr  competition  The  prizes  were  presented  by  Alderman 
Hanfrer,  chairman  of  the  Klectricity  Committee. 

The  employes  of  Messrs.  A.  P.  Lundbergr  Jc  Sons  held  their  annual 
outinp  on  Saturday  last.  The  party,  accompanied  by  Mr  G  Peee 
(works  manajrer),  left  London  by  early  morning  train  for  Hastings 
The  enjoyment  of  the  party  was  greatly  assisted  by  the  arrange- 
ments  carried  out  by  the  stewards,  Messrs.  E  Burrell  H  W 
Boulted,  and  J.  M.  Hale.  ■  ' 

Messrs.  Siemens  Bros.  Dynamo  Works,  lamp  works  staff  and 
emplojcs  also  went  to  "Hastings  for  their  annual  outinir  on 
Saturday  la»t.  ^ 

On  Saturday  a  party,  numbering  some  liOo  staff,  employes  and 
friends,  associated  with  the  Robertson  and  Osram  Lamp  Works'  Social 
Club,  held  their  annual  outing.  The  party,  which  included 
Messrs.  Wilson,  Shepherd,  and  Dr.  Grisel,  Messrs.  .lessop  Simmond- 
Gasling,  Pring,  Collings,  Hale,  and  Adams,  journeyed  from  Addison 
Road  to  Hastings.  Luncheon  wa.<i  served  at  the  Metropole  Hotel 
(Gilderslava),  and  afterwards  there  was  a  pleasant  motor  drive  to 
Bodiam,  where,  after  the  old  castle  had  been  visited  tea  was 
partaken  of  at  the  Castle  Hotel.  Bodiam.  The  party  motored  back 
in  the  cool  of  the  evening,  and  began  the  return' trip  to  London 
from  Hastings  at  8.30.  The  weather,  like  the  excursion  and  the 
arrangements  generally,  left  nothing  to  be  desired. 

The  annual  outing  of  the  members  of  the  staff  of  the  (Juildford 
Electricity  Supply  Co..  Ltd.,  was  held  on  Monday.  July  1st  when  a 
first-rate  trip  was  made  to  Brighton.  At  luncheon  which  was 
partaken  of  at  the  Old  Ship  Hotel,  the  staff  were  joined  by  several 
guests.     Altogether  a  most  enjoyable  day  was  spent. 

On  Saturday  last  the  employes  of  Messrs.  JIacdonald,  Syer  A;  Co 
Ltd.,  London,  held  their  customary  annual  outing,  visiting  Margate 
During  the  afternoon  a  successful  sports  meeting  was  held  ■  dinner 
was  served  at  the  West  End  Restaurant. 

First  Meeting  of  the  Point  Fives.— The  first  meetiu<^ 

of  the  Point  Fives  took  place  in  the  Artists'  Boom  at  Paganis  on 
Saturday  last.  All  the  members  turned  up  with  the  exception  of 
Mr.  Rowley  Hill,  who  was  unable  to  attend  owing  to  ill-health 
those  present  b^ing  Messrs.  A.  S.  Blackman,  W.  H  Cooke  C  s' 
Davidson,  Themis  Roles,  A.  H.  Seabrook  (secretary)  H  F  Street 
and  Mr.  J.  II.  Bowden,  chairman.  With  31r.  J.  Horace  Bowden 
as  chairman  there  could  be  little  doubt  as  to  the  success  of 
the  evening.  The  principle  was  adopted  of  appointing  as  chairman 
of  the  meeting  the  engineer  of  the  undertaking  first  adopting  the 
domestic  rate  of  'Sd.  Mr.  Bowden  adopted  it  as  far  back  as  early  in 
1909,  thus  he  was  the  first  in  the  country.  Mr.  Street  of  South- 
ampton, being  the  next  in  order  of  date  to  adopt  the  rate  was 
appointed  chairman  of  the  next  meeting  to  take  place  eariv  in 
December,  with  Mr.  Cooke,  of  Luton,  as  vice.  Considerable  discussion 
arose  as  to  the  name  to  be  adopted,  the  decision  being  eventually  to 
leave  It  as  at  present-"  The  Point  Fives."  What  was  significant 
during  the  discussion  was  a  debate  as  to  the  actual  figure  *o  be 
used,  as  the  general  opinion  was  that  'h  would  not  long  remain  the 
lowest  price  charged  for  domestic  uses  of  electricity  other  than 
lighting,  -.jd.  was,  ho^yever,  agreed  as  a  good  starting  price,  but  not 
to  be  considered  hnal  in  view  of  the  knowledge  which  was  bein? 
gained  as  to  the  value  of  this  class  of  load  and  its  effects  upon  costs 
of  production  (including  capital  charges).  It  was  strongly  and 
anammously  held  that  no  difference  whatever  was  to  he  made  as  to 
the  eligibility  between  company  and  municipal  undertakings  the 
criterion  being  the  price  per  unit  charged  for  domestic  cooking  or 
cooking  and  heating.  Mr.  Seabrook  was  appointed  hon.  sec.  It  was 
further  decided  that  the  Society  should  remain  of  an  informal 
character,  and  its  meetings  should  be  in  the  form  of  oDcasiohal 
dinners,  and  subseqoent  Informal  disctissions.  At  the  cbnclasion  of 
tBe  ttasln^gg  (nfefcessitBtW  by  the  ttie«ti«^  bfeiug  thfe  fltBt)  A  gSiifei'sl 


discussion  ensued  as  to  tariffs,  design  of  cooking  apparatus,  main- 
tenance and  hire  schemes,  and  what  was,  of  course,  the  most 
valuable,  was  the  experience  to  date  of  each  member,  and  his 
observations  as  to  the  effect  of  the  cooking  load  upon  the  load 
curve  and  the  cost  of  production.  As  to  tariff,  it  was  not  generally 
agreed  that  a  universal  (iat  rate  would  be  the  eventual  outcome  of 
the  present  attention  being  paid  to  tariffs,  but  it  was  unanimously 
held  that  it  was  desirable  and  quite  possible  for  a  differential  rate 
to  be  evolved  with  a  universal  secondary  charge  per  unit  of  -.Id  or 
ower  and  a  primary  charge  varying  in  accordance  with  the 
locality,  the  costs  of  production  of  each  particular  undertaking  and 
the  nature  of  the  service  required  by  the  consumer.  It  was  con- 
sidered that  the  great  difficulty  to  be  overcome  was  the  method  of 
arriving  at  the  primary  charge,  and  its  application  in  a  convenient 
lorm  to  the  consumer,  and  so  framed  as  to  bring  in  from  each 
ditlerent  class  of  consumer  an  approximately  uniform  rate  of  profit. 

Institution   and   Lecture  \otes. — Timor  L\,^titi  - 

Tio.N  oi-ENiii.NKKHs.— About  100  members  of  the  Junior  Instito- 
tion  paid  a  vasit  last  week  to  the  works  of  Marconi's  Wireless 
lelegraph  Co.,  at  Chelmsford.  Captain  H.  Riall  Sankey,  assisted 
by  the  officials  of  the  company,  conducted  the  party  over  the 
works;  they  were  particularly  struck  by  the  perfect  organisation 
and  administration  of  the  factory,  and  the  ideal  conditions  nnder 
which  the  men  of  the  company  do  their  work.  The  visitors  were 
entertained  to  luncheon  by  the  company. 

ROVAL  Society.  On  Tuesday  the  Society  celebrated  the  com- 
p  etion  of  an  existence  of  no  less  than  2.5<p  years.  A  reception  took 
place  on  Monday  evening  in  the  rooms  of  the  Sooietv  at  Burlington 
House,  and  on  Tuesday  evening  a  banquet  was  held  "at  which  many 
distinguished  guests  were  present. 

iNSTiTiTio.v  OF  Mk.h.^nical  ENfjiNEKRs.-The  Belfast  meeting 
will  be  held  on  .luly  liOth  and  :U.«t,  in  the  hall  of  the  Municipal 
lechnical  Institute,  Belfast.  The  following  papers  will  be  read  — 
■.New  Graving  Dock,  Belfast:  Mechanical  Plant  and  General 
Appliances,  by  Mr.  W.  R.  Kelly  ;  "  Rolling  Stock  in  use  on  the 
principal  Irish  Narrow-Gauge  Railways,  "  by  Mr.  R.  .M  Livesey  • 
!1  vv'"  ^'^"'"•^'O"  °f  t*"*  J^la'f  Spinning  Spindle,  '  bv  .Mr.  J.  Horner  ': 
Wire  Ropes  for  Lifting  Appliances,  and  the  Conditions  that  affect 
their  Durability,"  by  .Mr.  D.  Adamgon  ;  " Reciprocating  Straight- 
Blade  Sawing  .M:«;hines,"  by  Mr.  C.  Wickstced  ;  "Commercial 
\  tihsation  of  Peat  for  Power  Purposes,"  by  Jlr.  H.  V.  Pegg. 

PHV.fiCAL  Society  ok  Lcndon.— At  the  meeting  held  June 
28th,  a  paper  on  "Hysteresis  Loss  as  affected  by  Previous 
Magnetic  History,  by  Prof.  Ernest  Wilson  and  Messrs.  B  C 
t'layton  and  A.  E.  Power,  was  read  by  Prof.  Wilson.  As  regards 
the  importance  of  the  subject  to  engineers,  it  may  be  mentioned 
that  the  watts  dissipated  by  magnetic  hysteresis  may  be  increased 
by  as  much  .is  45  per  cent.,  and  the  magnetising  force  by  K5  per 
cent.,  on  the  values  of  these  quantities  that  suflBce  when  previous 
history  effects  have  been  wiped  out.  It  would  seem,  therefore,  that 
after  severe  short-circuits  it  might  pay  to  demngnetise  the  cores  of 
transformers,  static  balancers,  A:c. 

A  paper  on  "Dielectric  Hysteresis  at  Low  Frequencies"  was 
read  by  Prof.  W.  M.  Thornton.  The  paper  is  an  attempt  to  deter- 
mine from  dielectric  hysteresis  loops  the  nature  of  the  change  of 
polarisation  which  gives  rise  to  the  absorption  of  energy. 

A  paper  on  'The  EflBciency  of  Generation  of  High-frequency 
O.-cillations  by  means  of  an  Induction  Coil  and  Ordinary  Spark- 
gap,  by  Prof.  G.  W.  0.  Howe  and  Mr.  J.  D.  Peattie.  waa  read  by 
the  former.  The  apparatus  used  was  similar  to  that  employed  in 
small  radio-telegraph  stations.  The  input,  output  and  efficiency 
were  determined  for  various  degrees  of  coupling,  various  aerial 
decrements,  different  lengths  of  spark-gap  and  with  various  primary 
voltages,  the  object  being  to  determine  the  effect  of  these  various 
factors  on  the  working  of  a  small  radio-telegraph  station.  OscUlo- 
graphic  records  of  the  primary  and  secondary  currents  of  the 
induction  coil  explained  the  variation  of  input  with  spark  length. 
This  was  shown  to  be  due  to  the  particular  phase  at  the  moment 
of  make  "  of  the  remanent  current  in  the  primary  induced  in  it 
by  the  oscillations  in  the  secondary  produced  by  the  last  spark; 
this  depended  on  the  time  which  had  elapsed  since  the  last  spark. 

A  paper,  entitled  "  The  Self-demagnetisation  of  Steel."  by  Jlessrs. 
S.  W  .  J.  Smith  and  J.  Guild,  was  read  by  the  secretary.  The  con- 
stituents, iron  and  iron  carbide,  are  easily  traceable  in  annealed 
steel,  owing  to  the  differences  between  their  magnetic  properties. 
It  is  shown  that  the  residual  magnetism  of  short  annealed  steel  rods 
is  determined  by  the  retentivity  of  the  carbide,  and  that  the  residual 
polarity  of  the  iron  is  negative.  The  iron  may  thus  be  said  to  con- 
tribute less  than  nothing  to  the  residual  magnetism  of  the  rods 

The  Faraday  Society.— The  annual  general  meeting  was 
held  on  July  2nd,  when  the  report  of  the  Council  and  the  state- 
ment of  accounts  and  balance-sheet  for  the  year  ending  December 
:^lst,  1911,  were  adopted.  The  following  officers  and  Council  were 
elected  to  serve  for  the  ensuing  year  : — President  r  Dr  E  T 
Glazcbrook.  C.B.,  F.R.S.  ;  Vice-Presidents  :  G.  T.  BeHby,'  F  R  S  ' 
Prof.  K.  Birkeland,  Sir  Robert  Hadfield.  F.R.S.,  F.  W.  Harbord! 
Prof.  Bertram  Hopkinson,  F.R.S  ,  Alexander  Siemens,  Prof.  James 
Walker,  F.R.S.  ;  Treasurer  :  F.  MoUwo  Perkin,  Ph.D.  ;  Council  • 
R.  Belfield,  Dr.  H.  Boms,  W.  S.  Bousfield,  K.C.,  Dr.  J.  A.  Harker, 
F.R.S.,  Prof.  A.  K.  Huntington,  Dr.  R.  S.  Hatton,  Dr.  T.  M.  Lowry, 
Dr.  R.  Seligman,  Dr.  G.  Senter,  Maurice  Solomon.  Mr.  Leon  Gaster 
and  Mr.  J.  W.  Hinchley  weie  re-elected  honorary  auditors.  The 
report  states  that  the  Council  endeavoured  to  arrange  a  visit  to 
Norway  this  summer  to  inspect  some  of  the  installations  described 
by  Mr.  Soott-Hansen,  but  the  response  on  the  part  of  members  has 
been  so  meagre  that  the  visit  may  hove  to  be  postponed.  Unfor- 
tiiiiat'ely  It  his  ndt  been  found  Poasible  to  otitafn  permission  to  visit 
Vim,  U  tHe  fti»Bt  itil^estlttg  6f  tliB  felfeKttbeligttHeal  wbfks. 
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The    lusurance    Act. — One    of    the    clerks    in    the 

employ  of  the  electricity  department  of  the  Ealing  Corporation  has 
jnst  escaped  being  compulsorily  insured  under  the  Insurance  Act. 
His  present  salary  is  £HiO  per  annum,  and  as  some  doubt  seemed 
to  exist  as  to  whether  he  was  compelled  to  come  under  the  pro- 
visions of  the  Act,  he  applied  for  a  fmall  increase  of  salary  to 
enable  both  himself  and  the  Town  CouncU  to  escape  payment  of 
the  contributions.  At  last  week's  meeting  of  the  Council  the 
Electricity  Committee  brought  forward  a  recommendation  that  the 
case  be  met  by  an  increased  salary  of  10s.  per  annum.  Councillor 
Marshall,  supporting  the  action  of  the  Committee,  said  the 
Insurance  Act  was  such  a  glorious  muddle,  that  he  did  not 
think  there  was  anything  dishonourable  in  assisting  one  of  their 
officials  out  of  an  entanglement.  The  recommendation  was  carried 
by  a  substantial  majority. 

Territorials  at   Falnioulb. — The  Lancashire  Fortress 

(Electrical)  Royal  Engineers  (Territorials),  under  the  commaAid  of 
Col.  Harry  Langdon,  C.B.V.D..  paraded  on  Saturday  evening  at  the 
headquarters  in  Liverpool.  After  receiving  their  equipment  they 
marched  to  Lime  Street  station,  where  they  entrained  for  Falmouth. 
During  the  training  the  corps  will  be  instructed  in  searchlight 
work,  fortress  engineering,  signalling,  i:c. 

Metric  System. — The  Government  of  Venezuela  has 
adopted  the  metric  system  for  official  purposes,  and  has  made  its 
use  obligatory  in  the  Law  Courts  and  other  public  departments. 

Xame  Wanted. — A  correspondent  asks  for  the  name  and 

address  of  the  manufacturer  of  the  "  Iota  "  lamp. 

Fuel  for  the  Kavy. — The  Times  understands  that  a 
Royal  Commission  will  shortly  be  appointed  to  investigate  the 
subject  of  fuel  for  the  Navy  and  other  matters  connected  with  war- 
ship propulsion.  "  The  problems  connected  with  coal,  gas  and  oil 
as  fuel,  with  various  kinds  of  prime  movers,  and  with  motor-driven 
vessels,  are  many,  and  demand  thorough  inquiry  "  :  therefore,  the 
terms  of  reference  may  be  very  wide. 

Fatalities, — Mr.  .loseph  Herbert  Wragg,  electrician,  of 

Bromley  Street,  Sheffield,  was  crushed  to  death  on  Saturday  at 
Messrs.  Hadfield's  Steel  Foundry,  Tinsley,  Sheffield.  A  somewhat 
similar  fatality  occurred  lately  with  a  travelling  electric  crane 
at  the  Wolverhampton  Corrugated  Iron  Co.'s  great  Mersey  Iron- 
works, EUesmere  Port. 

A  report  appeared  in  Wednesday's  papers  to  the  effect  that 
three  men  were  killed  by  electric  shock  whilst  bathing  near  an 
dectric  power  station  at  Kriegletten,  near  Geneva.  Details  are 
wanting,  and  it  is  difficult  to  see  how  the  accident  could  happen, 
unless  perhaps  an  overhead  conductor  fell  upon  the  bathers. 

Educational. — As  a  result  of  a  new  grant  made  by  the 
London  County  Council,  the  Senate  of  the  University  of  London 
has  appointed  Dr.  J.  A.  Fleming,  F.R.S.,  Professor  of  Electrical 
Engineering,  to  teach  at  University  College. 

University  op  Manchester.— The  session  in  advanced  elec- 
trical engineering  commences  on  October  1st.  Further  particulars 
are  given  in  our  advertisement  pages  to-day. 

Apiiointments  Vacant. — Lecturer  in  electrical  engineer- 
ing, for  the  Rutherford  Technical  College,  Newcastle-on-Tyne 
(■C130);  assistant  lecturer  and  demonstrator  in  electrical  engineer- 
ing, for  the  Battersea  Polytechnic  (£120)  ;  electric  wiring  instructor, 
two  evenings  per  week,  for  the  South-Westem  Polytechnic,  for 
Chelsea  (10s.  6d.  per  attendance).  See  our  advertisement  pages 
to-day. 


OUR    PERSONAL    COLUMN. 

2he  Editors  invite  electrical  engineers,  whether  connected  with  th 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  ofidals,  to  keep  readers  o/  the 
Electrical  Review  posted  as  to  their  movements. 


Central   Station    Officials. — St.   Anne's  U.D.C.    has 

decided  to  increase  the  salary  of  Mk.  J.  H.  Clothier,  electrical 
engineer,  by  £12  for  one  year. 

According  to  the  Annfralian  Mining  Standard,  the  Electric  Supply 
Committee  of  the  Blelbourne  City  Council  recently  recommended 
that  the  salary  of  the  city  electrical  engineer,  Mr.  H.  R.  Harper, 
be  increa.^ed  from  £'.100  to  £1,000  a  year. 

The  Walthamstow  Council  has  fixed  the  following  maxima  for 
the  clerical  staff  in  the  electricity  department:  chief  clerk,  £17,5  ; 
invoice  clerk,  £130  ;  consumers'  clerk,  £l.'iO  ;  correspondence  clerk, 
£100  ;  stores  clerk,  £110  ;  and  junior  clerk,  £40  per  annum. 

Mr.  p.  Wardle,  mains  assistant  at  Rawtensfall  electricity 
department,  has  been  appointed  mains  assistant  at  Carlisle,  and  Me. 
F.  Xewey,  shift  engineer  at  Rawtenstall,  has  been  appointed  to 
the  vacant  position  of  mains  assistant.  Mr.  Coaxes,  of  Nelson,  has 
secured  the  position  of  shift  engineer  vacated  by   Mr.  Newey. 

Mr.  W.  J.  S.  Jones,  the  managing  engineer  of  the  Wellingborough 
Electric  Supply  Co.,  Ltd.,  was  presented  by  Mr.  W.  Carter,  the  oldest 
hand,  on  behalf  of  the  staff,  with  a  silver  mounted  walking  stick, 
on  his  leaving  to  take  up  an  important  engineering  appointment 
at  Brisbane,  Australia.  A  smoking  concert  took  pl.ice  later  at  the 
Swan  and  Nest  Hotel,  a  very  enjoyable  evening  being  spent. 

Mr.  H.  H.  E.  Wood.  m.aiii8,  superintendept,  has  tendered  his 
esignatton  tb  tlie  Fnlham  Borough  Council'to  take  up  a  similar 


position  under  the'Hampstead  Corporation.  To  fill  the  vacancy 
caused,  Mr.  J.  F.  White,  assistant  mains  superintendent,  is  to  be 
promoted  :  the  salary  is  £180  per  annum. 

On  Friday  evening,  July  12th,  a  number  of  the  staff  of  the  West 
Ham  Corporation  Electric  Supply  met  at  the  Connaught  Rooms, 
Kingsway,  at  a  farewell  dinner  to  Mr.  H.  Herbert  Couzens,  on 
his  leaving  West  Ham  to  take  up  his  appointment  at  Hampstead. 
Mr.  Couzens,  in  responding  to  a  toast,  thanked  those  present,  and 
the  staff  generally,  tor  the  cordial  support  which  they  had  always 
given  him.  If  the  department  had  been  attended  by  any  measure 
of  success,  he  said,  it  was  due  to  the  splendid  co-operation  he  had 
received  from  members  of  the  staff,  and  he  hoiied  that  the 
same  co-operation  would  be  as  readily  given  to  his  successor — Mr. 
J.  W.  Beauchamp.  A  concert  was  given  by  some  of  the  members 
of  the  company.  Mr.  Sydney  Hart  received  several  encores,  as 
also  did  Mr.  H.  B.  Johnson.  Mr.  E.  Tombs  and  Mr.  C.  Rockley 
also  sang,  the  latter  gentleman  rendering  "  Sergeant  Buzfuz."  A 
very  happy  and  enjoyable  evening  was  brought  to  a  close  with 
■'  Auld  Lang  Syne." 

General. — His  Majesty  the  King  has  conferred  a  knight- 
hood upon  Mr.  Francis  Fo.x,  M.I.C.E  .  a  member  of  the  firm  of  Sir 
Douglas  Fox  4:  Partners,  consulting  engineers.  The  Finaminl  Xcirx, 
in  referring  to  the  matter,  says  that  "  he  was  appointed  by  the 
Federal  Government  of  Switzerland,  on  the  nomination  of  the 
British  Government,  as  a  member  of  the  committee  of  three  experts 
on  tunnelling  for  the  construction  of  the  Simplon  Tunnel,  He  is 
chairman  of  the  British  Radium  Corporation,  a  member  of  the 
Engineering  Standards  Committee,  and  joint  engineer  of  the  Great 
Central  Railway  extension  to  London,  the  Charing  Cross,  Euston 
and  Hampstead  electrical  tube  railway,  the  Great  Northern  and  City 
Railway,  the  Cape  to  Cairo  Railway,  and  the  Electrical  Equipment 
for  the  Supply  of  Power  to  the  Mines  of  Johannesburg  and  the 
Witwatersrand. 

Mr.  M.  Harold  Corry  is  resigning  his  position  as  assistant 
engineer  and  manager  of  the  Coventry  Electric  Tramways, 
and  will  sail  at  the  end  of  August  for  Calcutta  to  take  up  the 
position  of  assistant  electrical  engineer  of  the  East  Indian  Railway 
Co.  His  agents  will  be  Messrs.  King,  Hamilton  ..^  Co.,  Calcutta,  to 
whom  all  correspondence  should  be  addressed, 

Mr.  B.  Heai^  works  superintendent  of  the  Chloride  Electrical 
Storage  Co.,  Ltd.,  was  married  on  July  lith.  at  Bloxwich  Parish 
Church,  to  Miss  Olive  Fielding,  youngest  daughter  of  the  late  Mr. 
J.  A.  Fielding,  of  Manchester.  Mr.  Heap  has  been  with  the 
Chloride  Co.  for  14  years,  and  has  gained  the  esteem  of  all  the 
members  of  the  company,  who  marked  the  occasion  of  hiamarris^e 
by  the  following  presentations  :  Mr.  Heap's  colleagues,  pictures 
and  vases  ;  office  staff,  umbrella  ;  works  staff  and  employes,  Japanese 
screen. 

The  following  appeared  in  the  London  Gazette  for  July  12th  ; — 
"  Royal  Engineers. — London  District  Telegraph  Companies,  Royal 
Engineers  (Array  Troops) :  Lieutenant-Colonel  and  Honorary 
Colonel  (Honoi-ary  Major  in  the  Army)  Andrew  Bain,  M.Inst.C.E., 
M.Inst.E.E.,  on  completion  of  his  period  of  service  in  command,  is 
retired,  and  is  granted  permission  to  retain  his  rank  and  to  wear 
the  prescribed  uniform.     Dated  July  13th,  1912." 

The  Liverpool  Tramway  and  Electric  Power  and  Lighting  Com- 
mittee, in  accepting  Mr.  A.  Bromley  Holmes's  notice  to  terminate 
his  position  of  consulting  electrical  engineer  to  the  '  'orporation  at 
the  end  of  September  next,  placed  on  record  "  the  valuable  service 
he  has  rendered  to  the  Corporation  and  to  the  community  during 
the  1  ei  years  he  has  served  in  the  management  of  the  electric  supply 
department.'  Mr.  Holmes  has  been  associated  with  the  supply  of 
electricity  in  Liverpool  for  the  past  80  years,  as  he  helped  to  found 
the  Liverpool  Electric  Supply  Co.  in  1883.  He  occupies  the  position 
of  Associate  Professor  in  the  Faculty  of  Engineering,  Liverpool 
University,  and  was  also  one  of  the  founders  and  engineers  of  the 
Birmingham  Electric  Supply  Co.  ' 

On  the  occasion  of  his  marriage,  Mr.  H.  C.  Spooner,  of  the  testing 
department  of  the  British  Thomson-Houston  Co.,  Ltd.,  of  Rugby, 
has  been  presented  by  his  colleagues  with  a  watch  and  chain  and 
Gladstone  bag. 

Mr.  H.  Bacchus,  electrical  contractor.  High  Street,  Bedford, 
has  been  placed  on  the  Commission  of  the  Peace  for  the  borough. 

The  Timex,  of  July  12th,  stated  that  Mr.  D.  A.  Thomas, 
managing  director  of  the  Cambrian  Coal  Trust,  and  Mr.  Leonard 
Llewelyn,  the  general  manager,  had  gone  to  Germany,  and  were 
making  a  tour  of  the  steelworks,  coking  and  by-product  plants,  and 
electrical  machinery  there. 

Mr.  Charles  S.  Demaine,  late  of  the  Melbourne  City  Council 
Electric  Supply  Department,  has  commenced  practice  as  a  con- 
sulting electrical  engineer  at  400.  Collins  Street,  Melbourne. — 
Av.sfriiliini  Mininii  and  Eihjineerimi  lter>eu\ 

Mr.  Arthur  Musker,  consulting  engineer,  has  removed  to  11, 
Victoria  Street,  London,  S.W. 

According  to  the  Iiaili/  Telegraph.  Dr.  H.  Lewis  Jones,  who 
has  been  electro-medical  specialist  at  St.  Bartholomew's  Hospital 
for  20  years,  is  resigning  that  office.  A\'hen  Dr.  Jones  commenced 
his  work  there,  the  use  of  electricity  in  therapeutics  was  of  but 
small  proportions.  To-day  the  electrical  dep.artment  is  one  of 
great  importance  and  dimensions,  and  in  its  practice  and  equipment 
is  a  model  upon  which  other  like  institutions  make  their  plans. 

Tramway  Officials. — Mr.  L.  E.  Harvey,  manager  of 

the  South  Shields  Corjjoration  Tramways,  has  been  appointed  to  a 
similar  position  under  the  Ilford  Urban  District  Council  at  a  salary 
of  £400  per  annum,  rising  to  £500. 

The  Austndian  .Minimi  Standard  states  that  Mr.  W.  E.  TOZER, 
who  for  the  last  three  years  has  been  employed  at  the  Great  Fitzroy 
mines,  Mount  Chalmers  (Q.),  as  foreman  fitter,   has  been  appointed 
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tramway  enRineor  to  the  Rookhamptou  City  Council.  Mb.  A. 
Mills  has  been  appointed  traffic  manager  of  the  Connoil'a 
tramways. 

Oltifiiiiry.— Mh.  A.  W.  G.  Wil-msihrst,  who  for  the 
laHt  live  years  has  been  the  out-door  representative  of  Messrs  Ilome 
and  Rnvland,  electrical  en(rineeri,  of  Charlton,  Kent,  died  on 
Siindny  last,  of  consumption,  which  had  developed  very  rapidly. 
Mr.  Wilmshurst  had  previously  been  en^'agcd  in  the  test  room  of 
Meiers.  Johnson  &  Phillips,  of  Charlton. 

LiEiT -Ci'L.  AuTinu  IIiLi,  IIdi.mk,  ,r.P.,  whose  death  recently 
occurred  at  liia  residence  at  Livcrpnol,  wai  for  many  years  chairman 
of  the  Liverpool  Electric  Supply  Co,  He  was  head  of  the  firm  of 
Hill  Holme  &  Co.,  civil  engineers  and  railway  contractors. 


NEW    COMPANIES    REGISTERED. 
Mcniii    Bridge    ElcilrUity    Supply  Co.,   Ltd.   (I22,9n(i).— 

This  conipany  wiis  registtred  on  June  'i'jth,  willi  a  capitil  of  i2,60O  in  11 
shares,  to  tike  ovir  (rom  W,  !•;,  Parry  uiui  K,  S.  Lance  the  bn9hics.s  of  pro- 
ducers and  suppliers  o(  elrclrio  light  and  power  eartied  on  liy  them  at  Menai 
Bridge,  as  the  "  Menai  Bridue  Electrleitv  Co."  The  suhscribors  (with  11)0 
shares  eachi  are  :-  W.  K  Parry,  81,  High  Street,  Menai  Bridge,  cabinet  maker  ; 
E.  8.  Lame,  Hi,  Lloyd  Blreet,  Llandudno,  tlectiioal  engineer.  Private  com- 
piny.  The  numherol  direclo'S  is  not  to  be  less  than  two  or  more  than  live  ; 
the  llrst  are  W.  K.  Parry  and  E.  fl.  Laneo ;  qrialillcation,  ilOO.  Holicitor,  R.  V. 
Johnson,  Llandui'.no.  Riuistered  by  Jordan  ,V  Sons,  Ltd.,  llC-in,  Chancciy 
Lane,  W.C. 

Pictorial  Telesrnph  Sjndicnlo, Ltd. Cl-'^iOiO").— Thiscnmpany 

WIS  ieni>lcred  on  Julv  5ih,  with  a  capital  ol  iS.QOO  in  8.000  preljried  shares 
o(  £1  each  and  4,000  founders'  shares  ol  1b.  each,  to  acquire  any  patents, 
rights,  brevets  d'lnveiUion,  licences,  protections,  concossi'^ns,  options  and 
interests  in  an  invention  r^fialing  to '•  photo-telegraphy,"  and  to  the  electrical 
transmission  and  rcceptinn  ol  sigouls,  drawings,  photoRraphs  and  the  like,  in 
particular  to  acquire  the  rights  and  interests  in  certain  patents  granted  to 
Thomas  Thome  Haker  and  the  Piclorial  Newspaper  Co.  (IHlOi,  Ltd..  rela'  n< 
thereto.  The  sub3cribers  (with  one  preference  share  each)  are  :— Marquis 
di  Campo,  Villa  Mtrghcnta,  Southllelds;  W.  M.  O  Wilson,  7,  Althoip  Hood, 
Wandsworth  Common,  P.V^.,  barrister  ;  O.  Fulton,  h'.lt  P,8,,  IS,  Clifford  Street, 
W.,  sjientitlo  expert.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  Hvo  ;  the  first  are  Marquis  di  t'ampo,  W,  M.  O. 
Wil-on  and  O.  Fulton  ;  the  last  two  named  are  permanent.  Kegistored  office. 
Bond  Slr;;et  Hou  0,  U.  ClilTord  Street,  W. 


CITY    NOTES. 


I  iiited   Kiver   Plate  Teleplioiie  Co..  Ltd. 

Till-;  directors'  report  for  the  year  ended  March  31st  la.st  states  that 
the  trrofs  receipts  in  sterlinij  in  the  lUver  I'late  were  £46S.!I02. 
Deducting  expenses  in  Argentina  and  London,  debenture  interest, 
dividend  on  preference  shares,  and  interim  dividend  on  ordinary 
shares,  and  adding  interest  on  investments,  transfer  fees,  kc.  and 
i:."),H'.i3  brought  forward,  there  remains  an  availalile  balance  of 
£IU'2,813.  The  provision  for  renewal  of  plant  chargeable  against 
revenue  for  the  year  has,  as  previously,  been  estimated  and  included 
in  the  item  "  maintenance."  A  further  appropriation  for  the 
renewal  fund  is  proposed,  the  directors,  us  mentioned  last  year, 
being  of  opinion  that  owing  to  the  increase  in  the  plant  the  fund 
re(|uires  strengthening.  After  making  the  proposed  appropiiations 
shown  below,  the  directors  recommend  that  a  tiual  dividend  of 
■T  per  cent,  be  paid  on  the  ordinary  share  capital,  making  with  the 
interim  dividend  paid  on  December  30th  last,  a  return  of  8  per 
cent,  for  the  year,  free  from  income-tax,  and  that  the  balance  of 
£.5,493  be  carried  forward.  The  company  continues  to  make  satis- 
factory progress,  and  in  consequence  fresh  capital  is  required.  It 
is  proposed  to  make  an  issue  forthwith  of  40,i'00  ordinary  shares  to 
the  ordinary  shareholders  at  par.  For  this  purpose  an  increase  in 
the  nominal  capital  of  the  company  will  be  necessary  and  a  reso- 
lution to  this  etfeot  will  be  submitted  at  the  meeting  on  July  23rd. 
In  view  of  the  inconvenience  to  many  shareholders  of  having 
accounts  submitted  during  July,  the  directors  are  arranging  tor 
the  company's  financial  year  to  end  on  December  3Ist  in  future. 
The  next  accounts  presented — probably  in  April,  1913,  will 
therefore  only  embrace  a  period  of  nine  months.  The  balance  is 
appropriated  as  follows:  To  reserve  for  renewal  of  plant,  £40,n00  ; 
to  staff  provident  fund,  £2,00o  ;  to  final  dividend  0>  per  cent.)  on 
the  ordinary  shares,  £55,350  ;  carried  forward  £5,493. 


CLili  Telephone  Co.,  Ltd. 

The  annual  meeting  of  this  company  was  held  on  July  11th  at  the 
offices,  42.  Old  Broad  Street,  E.G.,  Mr.  George  Keith,  presiding. 

The  CHAIR51AX,  in  moving  the  adoption  of  the  report  (see 
Elf.ctricai.  Review,  page  2S),  said  it  was  a  most  satisfactory 
record.  The  aggregate  increase  in  the  number  of  subscribers  was 
larger  than  it  had  been  in  any  previous  year.  The  improvement 
shown  w.as  due  to  the  general  expansion  of  business  at  the  various 
centres.  The  currency  revenue  in  Chile  had  increased  by  1 3  per  cent . 
but  with  the  higher  expenditure  and  the  lower  exchange  ruling 
during  the  year,  the  net  sterling  income  did  not  come  out  so  well. 
The  working  expenses  amounted  to  49^  per  cent,  of  the  revenue,  or 
an  increase  of  4i  per  cent,  due  mainly  to  the  rise  which  had  taken 
place  in  wages  and  prices  generally.  The  financial  situation  In 
Chile  continued  very  depressed  during  the  year,  and  the  average 
rate  of  exchange  came  out  at  10'49d.,  as  compared  with  10'90d.  for 
the  previous  year.  The  revenue  from  Chile  when  converted  into 
sterling  showed  an  increase  of  *;2,8r)3.  Interest  brought  in. £284 
more,  and  taking,  transfer  fees  i^to  account  the  g^ross  income 
atoohtllfe'd   to   £.?3,012     On  the  debit  side,  the  Lbnaon   expetlB'fes 


remained  unchanged,  with  the  exception  of  the  income-tax,  which 
had  increased  by  £307.  The  result  of  the  year's  business  was  a 
credit  balance  of  £48,960,  which,  after  providing  £23,942  for  the 
reserve,  and  £9,322  for  the  interim  dividend  of  3s.  per  share 
paid  last  .Tanuary,  enabled  the  board  to  recommend  a  final 
dividend  of  .".s.  per  share,  absorbing  £15, .-,37,  making  a  total 
distribution  of  8  per  cent,  for  the  year,  leaving  £3,382  to  be  carried 
forward.  As  regarded  the  year's  surplus  revenue,  £  13,9.50  expended 
on  increasing  and  extending  the  property,  had  been  carried  to 
capital  expenditure  account,  and  £12  200  expended  upon  replace- 
ments and  improvements  had  li»en  charged  to  the  reserve  account, 
which  now  stood  at  £i;4,000.  Sundry  debit  balances  showed  an 
increase  of  £  l,02t>,  due  principally  to  the  increased  expenditure  on 
unfinished  works  at  the  end  of  the  financial  year.  For  the  same 
r€a»on.  the  stock  account  showed  an  increase  of  £9,582,  causing  a 
decrease  in  investments  and  cash  due  to  meeting  the  additional 
outlay  in  materials  re<iuired  for  construction  work  in  connection 
with  the  development  of  the  business.  As  regarded  the  company's 
property,  a  new  exchange  building  had  been  erected  during 
the  year  at  Chorrillos,  in  the  Valparaiso  district,  and  another  had 
b°en  purchased  for  an  office  in  Concepcion,  where  a  new  switch- 
board was  now  being  installed.  The  internal  and  external  plant  at 
the  various  centres  had  been  increased  and  improved  to  meet  the 
growing  requirements  of  the  burliness.  The  truck  lines  had  been 
extended  to  several  small  towns  where  exchanges  had  been  equipped 
and  opened  for  service.  The  placing  of  the  aerial  lines  underground 
in  the  City  of  Santiago  had  also  made  satisfactory  progress. 
Mea-sures  were  being  taken  for  the  conversion  of  the  currency  with 
the  value  of  the  Chilian  dollar  fixed  at  Is.,  and  should  that  become 
law,  it  would  be  the  means  of  maintaining  an  international 
exchange  which  was  so  necessary  for  successful  business  in  Chile. 

The  Hon.  Hekukkt  T.  Allsopp  seconded  the  motion,  and  the 
report  was  adopted.         

Chatliiiiii  and  District  Liglit  R:iihviijs  Co. 

The  directors'  report  for  the  half-year  ended  June  3oth,  1912, 
slates  that  the  revenue  was  £21.913,  and  the  expenses  were 
£12,411,  leaving  £9,5<i2  ;  less  rent  of  Rochester  Corporation  lines, 
£1,872  ;  interest  on  debentures,  £1,234  ;  interest  account,  £221  : 
leaving  £11,175,  plus  balance  brought  forward,  £49i',,  making  a 
balance  of  £C,(J71,  which  is  to  be  disposed  of  as  follows  :— £2,940 
to  dividend  (5  per  cent,  per  annum  for  the  half-year)  on  the  pre- 
ference shares  ;  £1,590  to  dividend  (3  per  cent,  per  annum  for  the 
half-year)  on  the  ordinary  shares,  carrying  £2,141  to  revenue  new 
account.  The  traffic  receipts  show  an  increase  of  £4G9  and  the 
expenses  a  decrease  of  £lii3,  as  compared  with  the  receipts  and 
expenses  for  the  corresponding  half-year  of  1911.  The  directors 
will,  as  usual,  provide  for  depreciation  when  the  final  accounts 
are  made  up  at  the  end  of  the  year.  The  dividends  are  to  be  paid 
on  3l6t  inst. 

Consolidated  Diesel  Engine  Manufacturers,  Ltd. 

Mr.  C.  C.  Ellis  presided  at  the  statutory  meeting  of  this  company 
held  on  July  10th  at  Cannon  Street  Hotel,  E.G.  He  said  that  the 
whole  of  the  427.071'.  .shares  offered  to  the  public  for  cash  had  been 
taken  up.  The  arrangements  for  building  the  new  works  at  Ipsn-ich 
had  been  proceeded  with,  and  the  order  placed  for  their  construction, 
including  the  foundry,  machine  shops,  erecting  and  testing  shops. 
The  builders  estimated  that  the  first  portion  of  the  works  would  be 
erected  in  about  seven  months,  so  that  it  would  not  be  long  before 
they  were  making  Diesel  engines  in  this  country.  They  were  at 
present  buying  20  acres  of  frtehold  land,  and  had  obtained  an 
option  of  a  further  15  acres.  The  works  would  at  first  occupy  an 
area  S.",0  ft.  long  -  350  ft.  wide,  and  when  they  got  into  full  swing 
would  employ  between  500  and  GOO  men.  It  was  intended  to  build 
stationary  engines,  marine  engines,  and  other  types  of  which  they 
might  hear  more  later.  The  engines  would  be  both  of  the  four 
and  two-stroke  types,  and  would  range  from  40  H.P.  upwards.  The 
arrangement  referred  to  in  the  prospectus  for  the  extension  of 
Carels  Freres'  works  at  Ghent  had  been  proceeded  with,  and 
additional  workshops  were  in  course  of  erection.  The  company  had 
taken  larger  offices  in  Aldwych,  and  they  would  get  into  them  in 
August.  The  speaker  referred  to  the  progress  of  the  company  s 
licensees  (.Messrs.  Richardsons,  Westgarth  &  Co.,  Ltd.)  in  the  build- 
ing of  the  Carels-Diesel  marine  engine. 

Me.  Carels,  the  chairman  of  the  Carels  Co.,  and  a  director  of 
this  company,  addressed  the  meeting  briefly,  and  a  few  questions  by 
shareholders  were  answered  by  the  chairman. 


Lanarkshire  Tramways  Co. 

Ax  extraordinary  general  meeting  was  held   on   Tuesday   at  the 
offices,  83.  Gannon  Street,  E.G.,  Mr.  A.  R.  Monks  presiding. 

The  Chairman  proposed  the  following  resolution  :  "  Resolved 
that  the  Lanark  County  Tramways  Bill  now  pending  in  Parliament 
promoted  by  the  Lanarkshire  County  Council  as  introduced  or 
proposed  to  be  introduced  into  the  House  of  Commons  and  intituled 
an  Act  to  authorise  the  County  Council  of  the  County  of  Lanark 
to  construct  tramways  in  that  county  ;  to  authorise  the  County 
Council  and  the  Town  Councils  of  the  Burghs  of  Hamilton, 
Motherwell,  and  Wishaw  to  acquire  the  undertaking  of  the  Lanark- 
shire Tramways  Co.  ;  and  for  other  purposes  now  submitted  to  this 
meeting  be,  and  the  same  is  hereby,  approved."  He  said  the  share- 
holders would  have  seen  from  the  circular  which  had  been  sent 
out  what  were  the  objects  of  the  BCl.  The  Lanarkshire  County 
Council  was  taking  power  to  construct  the  lines  which  were  not 
completed  by  the  company,  and' they  would  be  worked  by  the 
company,  and  they  would  pay   interest  at  the  rate  at  which  the 
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County  Council  borrowed  for  the  purpose.  The  County  Council 
and  local  authorities  would  be  empowered  by  the  Bill  to  purchase 
their  undertaking:  at  any  time  before  August  11th,  1928,  by  agree- 
ment, and  if  they  did  not  so  purchase  before  the  expiration  of  two 
years  from  the  opening  of  the  new  lines  for  public  traffic,  'she  com- 
pany was  to  purchase  these  new  lines  from  the  County  Council  at 
cost  price. 

Me.  Levis  seconded  the  motion,  which  was  carried  unanimously. 


Brash  Electrical  Engineering  Co..  Ltd. 

The  report  of  this  company  for  1911,  to  be  presented  to  the 
meeting  on  the  22nd  inst.,  states,  as  printed  in  the  Financial  Time.i 
Cwe  have  not  been  favoured  with  a  copy  by  the  company), 
that  the_  company's  manufacturing  output  for  1911,  both  from  the 
electrical  engineering  and  from  the  rolling-stock  departments, 
showed  a  marked  improvement  over  the  results  for  the  previous 
three  years.  Still  better  results  would  have  been  reached  but 
for  the  disorganisation  caused  to  the  industries  of  the  country  by 
the  railway  and  other  strikes,  one  effect  of  which  was  to  make 
it  increasingly  difficult  to  obtain  deliveries  of  raw  materials,  thus 
causing  serious  delays  in  the  execution  of  contracts.  Although 
the  net  result  of  the  year's  working  is  a  loss  of  £.".,(;88,  after  paying 
interest  on  all  the  debenture  stocks,  this  loss  is  less  than  in  pre- 
ceding years  and  compares  with  a  loss  of  £10,780  for  1910,  and 
with  a  loss  of  £21,230  for  1909.  The  directors  confidently  hope  that 
in  future  at  least  an  equilibrium  as  between  expenditure  and  income 
will  be  established.  As  stated  by  the  chairman  at  the  last  annual 
general  meeting,  the  directors  have  had  in  mind  the  necessity  for 
a  reconstitution  of  the  company's  capital  account,  and  they  con- 
sider that  the  time  has  come  to  deal  with  the  accumulated  balance 
to  debit  of  profit  and  loss  account,  and  with  the  shrinkage  which 
has  taken  place  in  the  value  of  the  company's  assets.  The  directors 
have  prepared  a  scheme  for  reduction  of  capital  and  for  raising 
fresh  capital  required  to  pay  off  existing  loans  and  to  enable  the 
company  to  carry  on  its  business  with  greater  advantage. 
They  consider  it  advisable,  however,  that  they  should  have 
the  benefit  of  conferences  with  representative  shareholders  and 
debenture-holders  with  regard  to  these  matters,  and  they  propose 
that  a  small  representative  committee  be  appointed  for  this 
purpose.  Any  shareholder  willing  to  serve  on  this  com- 
mittee is  invited  to  communicate  with  the  secretary,  so 
as  to  assist  the  directors  in  the  selection  of  a  representative  com- 
mittee. The  company  has  been  hampered  in  its  operations  by  the 
lack  of  adequate  working  capital,  and  has  been  obliged  for  this 
reason  to  let  pass  favourable  opportunities  for  expansion  of  the 
business.  The  contracts  undertaken  by  the  company  are  mainly 
of  a  class  which  involve  a  large  lock-up  of  money  while  in  progress, 
and  shortage  of  liquid  capital  has  made  it  necessary  to  arrange  for 
temporary  loans.  To  secure  part  of  these  loans,  bands  for  £50,000 
of  a  new  issue  of  second  prior  lien  debenture  stock  have  been 
deposited.  Any  scheme  that  may  be  decided  upon  for  the  intro- 
duction of  fresh  capital  will  include  provision  for  redemption  of 
this  stock.  In  the  opinion  of  the  directors,  a  special  effort  is  neces- 
sary to  strengthen  the  company's  finances  in  order  that  full  advan- 
tage may  be  taken  of  the  improved  conditions.  In  the  electrical 
engineering  industry  the  most  noteworthy  feature  has  been  the 
extraordinary  advance  in  popularity  of  the  steam  turbine.  The 
company  s  experience  and  excellent  reputation  as  builders  of  plant 
of  this  class  have  procured  for  it  a  good  share  of  the  contracts. 
On  the  car-building  side  important  contracts  for  main-line  rolling 
stock  are  in  course  of  execution.  Orders  for  tramcars  have  been 
infrequent  and  comparatively  small  in  value,  but  this  scarcity  is 
now  compensated  for  by  the  active  demand  for  motor-omnibus 
bodies,  of  which  the  company  has  a  large  number  under  construc- 
tion. Generally,  it  may  be  said  that  in  all  departments  the  orders 
in  hand  and  in  prospect  are  satisfactory,  and  that  prices — although 
still  too  low — begin  to  show  an  upward  tendency. 


Edninndson's  Electricity  Corporation.  Ltd. 

The  directors'  annual  report  for  the  year  ended  March  Hist.  1912. 
states  that  the  business  of  the  company  continues  to  show  steady 
progress.  During  the  past  year,  the  trading  profit  has  increased  by 
£309,  dividends  and  interest  have  increased  by  £2,55.5.  whilst  the 
loss  on  working  the  local  authorities'  undertakings  is  redaced  by 
£1,080.  Owing  to  the  expiry  of  the  Urban  Co.  guarantee,  adminis- 
tration expenses,  hitherto  charged  direct  to  the  Urban  Co..  are  now 
borne  by  this  company,  but  the  consequent  increase  in  this  com- 
pany's administration  expenses  is  more  than  set-off  by  the  Urban 
Co.  management  fee.  The  net  profit,  after  deducting  interest  on 
debenture  stocks  and  other  items,  including  a  provision,  which 
appears  for  the  first  time,  of  £4,720  for  the  redemption  of 
debenture  stock,  amounts  to  £16,114.  The  directors  recommend 
that  this  sum  be  carried  to  reserve.  The  loss  of  £94,72,'*  on  the 
company's  holding  of  47,364  ordinary  shares  in  the  Urban  Co.. 
consequent  on  the  reduction  of  that  company's  ordinary  capital  by 
£2  per  share,  has  been  charged  against  reserve.  The  balance  of 
the  reserves,  including  the  net  profit  for  the  past  year  and  a  sum 
of  £3,640.  added  in  re.'pect  of  the  past  year  before  arriving  at  the 
gross  trading  profit.  wiU,  in  due  course,  be  absorbed  under  the  scheme 
of  capital  reduction  unanimously  adopted  by  the  shareholders.  As 
soon  as  the  scheme  has  received  the  approval  of  the  Court,  it  is  the 
intention  of  the  directors  to  pay  an  interim  dividend  at  the  rate 
of  6  per  cent,  per  annum  for  the  first  half  of  the  current  year  on 
tlie  new  B  pel-  cent,  cticitllative  preference  ehdJ-e?  afisUig  ttlldet 
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undertaking  by  the  Winchester  Corporation  was  completed  and  the 
sum  of  £31.422,  including  a  profit  of  £5,607  realised  on  the  com- 
pany's holding,  has  been  utilised  towards  the  redemption  of  the 
prior  lien  debenture  stock.  On  July  12th,  1912,  the  company 
redeemed  the  outstanding  prior  lien  debenture  stock,  thereby 
avoiding  payment  of  the  additional  i  per  cent,  rate  of  interest, 
which  would  otherwise  become  payable,  on  the  44  per  cent,  first 
mortgage  debenture  stock. 

The  report  is  accompanied  by  a  schedule  giving  particulars  of 
investments  in,  and  advances  to.  subsidiary  and  other  companies  at 
March  31st.  1912.  A  summary  of  this  information  is  as  follows  : 
Shares,  £688,159  ;  debentures.  £228,071  ;  advances,  £480,341  = 
£1.396,571. 

From  the  schedule  showing  capital  expenditure  and  gross  profits 
of  subsidiary  and  other  companies  we  extract  the  following  : — 

Gross  profit 
(before  providing  for 


capital  charges  and 

Lamps 

connected 

depreciation). 

(equivalent  33-watt). 

Name. 

1911. 

1910. 
S 

1911. 

Alderley      . . 

2,i74 

2,213 

22,866 

21,377 

Bromley 

W.CSl 

12,693 

101.276 

Folkestone.. 

16,oS9 

15,465 

124,149 

118,C49 

Gnernsey    . . 

3,483 

5,526 

106,078 

95,833 

Isle  of  Wight 

is.yse 

12.367 

115.987 

107.028 

Ilf  racombe  , . 

1,293 

1.029 

18.627 

16.607 

LvmiDgton. . 

1,7b9 

1,588 

17.043 

17,370 

Melton  Mowbray  , , 

9,2S) 

2,215 

21,063 

19.^ 

Newmarket 

3,421 

2,401 

27,039 

25,988 

North  of  Scotland 

,-.,182 

5.097 

71,872 

66,597 

Ramsgate    . . 

2,676 

1,902 

M.HS 

699 
2,117 
1,208 
3,261 
4,363 

909 
1,767 

907 
2.695 
•3,615 

14,27) 
19,713 
34.253 
52,623 
•39,555 

18.436 
18.363 
33,153 
48,670 
•35,974 

Scatboro'  Trams,.  801  39  —  — 

Salisbury     , .  6.015  5,E71  39,569  37,813 

Urban  Co 47,649  45.3CO  589.737  625,160 

Winchester  , ,  (Pnrchased  by  local  authority) 

Wycombe    ..  5,431  4,981  57,9(a  63.379 

Cromer  ""  "" 

Dorking 

Frome 

Hamilton 

Surhiton 

Total              £137,354        £128,633  1,.508,170  1,381,618 

'  Figures  for  year  ended  March  31st. 
The   annual   meeting   will   be  held  on  July  25th  at  Salisbury 
House,  E.G.  

Me.  p.  C.  Tuckett.  chairman,  presided  on  Thursday,  July  11th.  at 
Salisbury  House.  E.C.,  over  an  extraordinary  meeting  of  the 
company  for  the  purpose  of  confirming  the  resolution  passed  on 
June  25th  for  the  reduction  of  the  capital  from  £800,000  to 
£640,000. 

The  Chairman  formally  moved  the  resolution,  which,  he 
explained,  had  been  slightly  altered  in  accordance  with  the  feeling 
expressed  at  the  last  meeting  to  the  extent  that  the  commission 
which  the  company  might  pay  to  any  person  for  taking  up  shares 
had  been  reduced  from  25  per  cent,  to  10  per  cent.  Having  gone  so 
fully  into  the  matter  at  the  last  meeting,  he  did  not  intend  to 
repeat  what  he  said,  but  was  prepared  to  answer  any  questions. 

Mb.  SwrsTOX  seconded  the  motion,  and  it  was  carried  without 
discussinrL 

The  Chaibiiax  remarked  that  he  was  very  glad  that  the  reso- 
lution had  been  carried  at  both  meetings  without  any  dissentient 
shareholders.  The  company  started  fair  from  that  day,  with,  he 
hoped,  improved  prospects.'  They  had  had  a  disappointing  experience 
in  the  last  four  years,  and  had  had  no  dividends,  but  if  they  lived 
in  hope  he  thought  they  would  get  them. 


Montreal  Light,  Heat  and  Power  Co.— The  report,  as 

abstracted  in  the  Financier,  states  that  the  gross  and  net  revenue 
and  surplus  earnings  for  the  year  to  April  30th  show  substantial 
increases,  notwithstanding  the  liberal  reduction  made  in  gas  and 
electric  rates  during  the  year.  The  gross  earnings  amounted  to 
$4,969,300,  and  the  expenses  to  .52,125,200,  leaving  a  net  revenue 
balance  of  $2,844,000.  Interest  on  bonds,  together  with  insurance 
charges,  has  absorbed  .8495,700,  dividends  amounting  to  8  per  cent, 
have  been  paid,  8490.000  has  been  written  off  in  respect  of  depre- 
ciation and  renewals,  and  aftersetting  aside  .*  1 1  i.OOO  to  officers'  pension 
fund,  there  remains  a  surplus  of  .8498,300,  which,  added  to  the 
balance  brought  forward,  gives  a  total  of  $2,894,100  to  be  transferred 
to  the  1912-13  balance-sheet.  In  order  to  meet  the  continued  demand 
for  gas  and  electric  service  consequent  upon  the  rapid  development 
of  the  city  and  suburbs,  there  was  necessitated  during  the  year  an 
expenditure  on  capital  account  of  .81,002.000.  The  company  is 
rapidly  approaching  the  limit  of  its  capacity,  and  an  auxiliary  gas 
generating  station  is  being  designed  for  early  construction.  As 
regards  the  electric  supply,  the  company  has,  with  other  interests, 
pnrchased  a  control  in  the  Cedar  Rapids  Jlanufactnring  and  Power 
Co.,  with  the  intention  of  forthwith  constructing  a  hydro-electric 
plant,  utilising  the  water-power  of  the  Cedar  Rapids  for  an  estimated 
development  of  150,000  H,P. 

The  directors  have  announced  a  dividend  of  2]  per  cent,  (at  the 
rate  of  9  per  cent,  per  annum)  for  the  quarter  ending  July  31st. 

IVewcastle-upon-Tvne  Electric  Snpply  Co..  Ltd.— 

The  directors  have  declared  interim  dividends  of  2J  per  cent,  on 
the  preference  shares,  and  2  per  cent,  on  the  ordinary  shares,  less 
income-tax. 

Indian  Electric  Supply  and  Traction  Co..  ltd.— 

A  petition  for  (^ohflrtnif  g  the  r? dqction  of  capitHl  ttnm  JEtlOtWJOO  to 

J6.W(WR  IS  tt!  w  hfeart  BH  sm  2!iM  IH  t)»adBh. 


Vol.71.  No.  i,8os,  July  i!»,  i9ia.]         THE    ELECTKICAL    REVIEW. 


105W 


Anjrlo-Aniericaii  Teloirrapli  Co.,  Ltd. 

TliK  annual  meetinfr  was  held  on  Tridoy  ut  Winchester  House,  E.C  , 
Mr.  1'".  A.  Uovan  presiding. 

The  CiiAiKiMAN,  in  movinif  the  adoption  of  the  report  and  con- 
lirmation  of  the  payment  of  the  final  dividend  in  February,  said 
that  the  directors  did  not  hold  the  u»ual  meelinp  in  February, 
becau.sc,  owinp  to  the  peculiar  situation  in  which  they  were  placed, 
the  accounts,  which  were  very  complicated  as  between  themselves 
and  the  Western  Union  I  'o.,  took  much  loni»cr  to  finish  than  they 
at  first  anticipated.  The  present  meeting  was  almost  a  formal  one, 
for.  as  they  were  aware,  the  company  no  longer  had  the  manage- 
ment and  control  of  the  lines,  neither  were  they  concerned  as  to 
the  trallic.  All  that  happened  was  that  they  receive<l  a  quarterly 
sum  from  the  Western  I'nionfor  the  lease  of  their  cables,  and  they 
dealt  with  that  sum  by  dividing  it  amouc  their  shareholders.  The 
question  had  again  been  raised  why,  sceintf  they  received  that 
([uarterly  dividend,  they  did  not  trive  the  deferred  their  proportion, 
the  same  as  the  preferred.  lie  was  sorry  to  say  they  were  informed 
by  their  solicitors  th.at  they  could  not  legally  do  that,  but  that 
they  must  continue  the  old  arrangement  of  retaining  any  dividend 
that  might  accrue  to  the  deferred  shareholders  until  the  last 
quarter  of  the  year,  until  the  preference  had  received  their  ti  per 
cent.  He  and  the  other  directors  very  much  regretted  that  state 
of  things,  but  he  did  not  see  how  it  could  be  got  over. 
He  was  sorry  that  the  deferred  shareholders  should  think  they 
wore  in  a  worse  position  than  formerly.  As  a  matter  of  fact,  they 
were  in  a  much  better  jiosition,  for  instead  of  having  to  wait  until 
the  end  of  the  year  to  know  what  dividend  they  were  going  to 
receive,  they  had  the  absolute  certainty  as  long  as  the  present 
lease  lasted,  that  they  would  receive  their  1  i  per  cent,  at  the  close 
of  the  year.  Some  suggestions  had  again  been  made  that  they 
should  unify  the  stock,  but  he  did  not  think  it  would  be  wise  to 
enter  upon  that  matter  at  the  present  juncture.  They  had  been 
sounding  some  of  the  larger  shareholders,  and  at  present  the 
directors  did  not  feel  much  encouragement  to  proceed  with  the 
matter.  All  the  directors  were  of  opinion  that  it  wonld  be 
desirable  in  the  interests  of  all  the  shareholders,  preferred  as  well 
as  deferred,  to  unify  the  stock  to  pay  5  per  cent.,  the  preference 
receiving  their  due  proportion,  so  that  they  should  receive  exactly 
what  they  got  at  present.  They  thought  such  a  stock  would  he 
more  marketable,  but  at  present  some  of  the  shareholders  saw 
ditficulties  about  the  matter.  Therefore  the  board  did  not  see  their 
way  to  proceed  any  further  with  the  question  at  this  moment, 
though  he  hoped  the  unification  would  come  about  in  course  of 
time. 

Sir  HEKiiiiKT  S.  Leon  seconded  the  motion. 

Mr.  H.  a.  Bkgc  endorsed  the  remarks  of  the  chairman  as  to  the 
desirability  of  unifying  the  stock,  and  said  that  now  the  company 
was  leased  to  a  powerful  American  concern,  it  seemed  an  eitra- 
ordinary  thing  that  upon  some  legal  quibble  the  directors  were 
still  obliged  to  keep  to  their  former  practice  of  paying  the  deferred 
stockholders  once  a  year  only. 

The  resolution  was  carried. 

SiK  HERni:i!T  S.  Leon  proposed  the  re-election  of  Mr.  F.  A 
Bevan  as  a  director. 

Mr.  U.  H.  Bknson,  in  seconding  the  motion — which  was  carried 
— remarked  that  the  question  of  unifying  the  stock  was  a  matter 
for  the  shareholders.  They  could  call  for  a  special  meeting,  and  a 
three-fourths  majority  of  both  classes  of  shareholders  would  carry 
the  scheme. 

Sii!  J.  SwiXBiRNE  suggested  that  the  directors  should  themselves 
call  a  special  meeting  for  this  purpose. 

The  Chaikman  said  the  directors  wonld  take  the  question  into 
consideration,  and  he  could  not  help  thinking  that  if  the  share- 
holders would  look  at  the  matter  a  little  more  carefully  they  would 
come  to  the  same  conclusion  as  the  board,  viz..  that  it  would  be  in 
the  interests  of  all  to  adopt  a  unified  stock.  If  the  guarantee  of 
the  Western  Union  was  really  good — and  seeing  the  enormous 
amount  there  was  to  back  it,  there  was  no  doubt  that  it  was — the 
preferred  stockholders  could  not  be  in  any  worse  position  by  con- 
senting to  such  an  arrangement,  and  he  thought  the  deferred  would 
also  be  in  a  safer  position  l>y  having  a  better  and  more  marketable 
stock.  They  must,  however,  give  the  directors  a  little  more  time 
to  consider  the  point,  because  evidently  some  of  the  shareholders 
did  not  take  their  view  of  the  matter. 


Cronipton  A:  Co.,  Ltd. 

The  directors  report  that  for  the  year  ended  March  Slst,  1912,  the 
result  of  trading,  after  the  usual  provision  for  depreciation,  shows 
a  loss  of  £1,.">07.  as  compared  with  a  loss  of  £14,195  for  the  year 
ending  March  31st,  1911.  After  providing  for  debenture  interct 
and  other  charges  shown  in  the  net  revenue  account,  the  balance 
to  the  debit  of  this  account  is  increased  to  .€58,730.  Economies  in 
various  directions  and  a  careful  selection  of  the  class  of  business 
undertaken  have  distinctly  improved  the  position  of  the  company, 
with  the  result  that,  although  a  loss  was  incurred  in  the  first  half 
of  the  financial  year,  the  gross  profit  earned  in  the  second  half  was 
more  than  sufficient  to  pay  all  outgoings  for  that  period  including 
debenture  interest  and  other  charges  against  revenue,  and  this 
improvement  is  being  maintained.  The  directors  are  glad  to 
report  that  a  dividend  of  2  per  cent,  for  the  year  ending  Decem- 
ber 31st  last  has  been  paid  on  the  shares  of  the  Electric  Supply 
Corporation  in  which  the  company  has  considerable  interest.  The 
value  of  orders  in  hand  at  the  company's  works  at  the  close  of  the 
financial  year  shows  a  satisfactory  increase.  Mr.  A.  J.  Hodgson 
and  Mr.  E.  Reeves  have  been  appointed  joint  managers  of  the 
company. 
The  meeting  will  be  held  on  July  22nd,  at  Salisbury  House,  E.G. 


Nairobi  Electric  Power  and  LiKhtin?  Co.,  Ltd. 

Mr.  a.  W.  MAVoUoiitiON  presided  at  the  otlices,  8  and  9,  Martin's 
Lane,  E.C.'.,  on  July  4tb,  over  the  meeting  of  this  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  1(154),  he  said  that  on  the  assets  side  of  the  balance-sheet 
the  capital  expenditure  on  works  amounted  to  £29,367,  an 
increase  of  £3,4.''.t;.  This  was  an  item  which  would  naturally 
increase  as  the  company  extended  its  business  at  Nairobi, 
and  in  consequence  of  the  growing  demand  for  current  a  mnch 
larger  increase  of  capital  expenditure  would  have  to  be  faced  in 
the  immediate  future.  The  concession  purchase  account,  standing 
at  £KOO,  represented  part  of  the  purchase  price  paid  to  the  vendor. 
Since  the  date  of  the  accounts  the  vendor  had  completed  his  con- 
tract, and  the  remaining  part  of  the  purchase  price,  3,900  fnlly- 
paid  ordinary  shares,  had  t;een  allotted  to  him,  thus  discharging 
the  contingent  liability  appearing  on  the  other  side  of  the  account. 
Stocks  on  hand  and  in  transit,  at  £3,321,  showed  a  considerable 
increase  over  the  figures  of  the  previous  year.  The  share  capital 
stood  at  the  same  figure  as  before,  and  debentures  at  £15,000, 
against  £12,800  for  1910.  The  further  capital  expenditure 
necessitated  this  being  called  up  early  in  1!ll!,  bring- 
ing the  issue  up  to  the  authorised  total  of  £1.5,000. 
The  item  of  bills  payable  represented  entirely  bills  drawn  by  them 
upon  their  Nairobi  office  against  shipments  of  goods.  In  the 
revenue  account  the  receipts  from  sale  of  current,  which  was  the 
principal  source  of  revenue,  increased  from  £2,71.S  in  1910  to 
£4,35tl  in  1911,  an  increase  of  fiO  per  cent.  The  expenditure  for  the 
year,  £3,71)9,  showed  an  increase  of  only  £19  over  the  expenditure 
for  1910,  but  as  debenture  interest  was  £173  more  than  in 
1910,  the  other  expenses  worked  out  at  less,  which,  with  the 
increased  business  done,  was  satisfactory.  The  recent  advices  from 
Nairobi  indicated  a  much  greater  increase  cf  business  for  the 
present  year,  and  the  directors,  therefore,  anticipated  that  the 
results  for  1912  would  not  only  wipe  out  the  adverse  balance  in 
the  revenue  account,  but  would  leave  a  considerable  sum  in  hand 
towards  the  establishment  of  a  sinking  fund  and  the  commence- 
ment of  dividends.  At  the  last  annual  meeting  it  was  stated  that  a 
sinking  fund  was  to  be  established,  and  the  matter  was  to  be  dealt 
with  further  at  this  meeting,  but  the  board  had  decided  that  the 
adverse  balance  in  revenue  account  must  first  be  wiped  out  before 
this  was  commenced.  The  prosperity  of  Nairobi,  and  the  rapidly 
increasing  demand  for  current,  now  necessitated  the  putting  down  of 
further  plant,  and  the  directors  were  considering  the  installation 
of  auxiliary  power  stations,  as  customers  were  already  in  sight  for 
very  much  more  than  the  whole  of  their  present  capacity.  Mr. 
Charles  Udall,  the  manager  and  chief  engineer,  had  now  returned 
to  England  for  a  holiday  and  to  confer  with  the  directors  and  con- 
sulting engineers  as  to  the  installation  of  the  further  plant  required, 
and  the  thanks  of  the  company  were  due  to  him  and  to  those  who  had 
worked  with  him,  as  well  as  to  the  managing  director.  Mr.  R.  C. 
Bayldon,  for  all  their  efforts  in  bringing  the  company  to  its  present 
measure  nf  success,  which  was  only  small  compared  with  that 
which  they  were  assured  lay  before  them  in  the  future. 

The  report  was  adopted. 

Mb.  Chas.  Ukai.i.,  the  chief  engineer,  said  that  the  progress 
of  the  company  was  just  about  the  same  as  last  year. 
They  had  just  about  as  much  load  in  front  of  them  at  the 
present  time  as  they  bad  four  years  ago,  when  the  company 
started  to  look  for  it.  The  country,  however,  was  developing  very 
rapidly,  and  hotels  were  now  being  erected  out  there  on  European 
lines.  He  thought  the  company  could  considerably  increase  its 
earnings  by  supplying  cooking  apparatus.  Most  of  the  people  out 
there  still  burnt  wood,  and  he  was  s  jre  the  idea  wonld  go  down  well 
with  them,  and  mean  an  increased  revenue  to  the  company.  He 
did  not  think  there  was  at  present  any  large  incentive  to  lay  down 
further  machinery,  and  at  the  present  time  he  thought  they  were 
well  equipped  for  all  emergencies.  He  considered  the  outlook  for  the 
company  was  extremely  rosy.  In  the  first  three  months  of  this 
year  they  had  done  more  business  than  in  the  six  first  months  of  last 
year.  A  suggestion  had  been  put  forward  of  passing  a  vote  of  thanks 
to  the  staff  out  in  Nairobi,  but  he  would  like  to  say  that  they  would 
be  very  glad  to  get  a  small  monetary  bonus. 

The  Chaieiian  said  they  were  all  very  pleased  to  hear  the  few 
remarks  of  Mr.  L'dall,  who  had  been  out  in  Nairobi  for  the  last 
four  years.  If  he,  as  chief  engineer,  thought  fit  to  increase  the 
plant,  he  could  assure  him  it  would  be  carefully  considered  by  the 
board. 

Mr.  Moorhouse  said  he  would  like  to  express  his  thanks  to  Mr. 
Udall  and  his  staff  for  the  eKellence  of  the  engineering  work  out  in 
Nairobi,  which,  he  thought,  had  been  carried  out  very  expeditiously 
and  thoroughly. 

Stock  ExcliaiiKe  Xot  ices.  —  The  Committee  has 
appointed  special  settling  days  as  under  : — 

Friday,  July  19th.— Alabama  Traction,  LiRht  and  Power  Co.,  Ltd.— Scrip 
fully  and  partly  paid  for  S6,OOO,0OO  5  per  cent,  first  mortgage  50-year  gold  bonds 
(also  to  be  ofBeialW  quoted).  ,    ,      „      , 

Thursday.  July  25th.— Sun  Power  Co.  (Eastern  Hemispherel,  Ltd.— Further 
issue  of  3,000  ordinary  shares  of  il  each  fully  faid.  Nos.  166,608  to  168,507. 

Caer«:wrle  Electricity  Supply  Co.— The  annual  meeting 

of  this  company  was  held  on  Thursday  last  week,  when  a  satis- 
factory report  was  presented.  The  progress  of  the  undertaking 
since  its  inception  three  years  ago  has  been  continuous. 

St.  James'  and  Pall  Mall  Electric  Light  Co.,  Ltd.— 

The  directors  have  declared  an  interim  dividend  on  the  preference 
shares  at  the  rate  of  7  per  cent,  per  annum,  and  on  the  ordinary 
shares  at  il  -.  rate  of  10  per  cent,  per  annum,  for  the  half-year 
ending  Jane 'soth.  The  transfer  books  are  closed  from  July  18th 
to  .Hist  inclusive,  j 
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Marconi's  Wireless  Telegraph  Co.,  Ltd. 

COMSIENDATOBE  G.  SUkcosi  (chairman^)  presided  on  Tuesday  last 
^veek  at  the  Hotel  Metropole  OTer  the  fifteenth  ordinary  general 
meeting  of  the  above  company,  when  there  was  a  large  attendance 
of  shareholders. 

The  Chaibman.  in  moving  the  adoption  of  the  report  (see  Jilll. 
Rev    p  '.>:6\  said  that  their  business  had  made  great  strides  during 
I'll  1   as  compared  with  I'.Ud.  but  the  increase  of  business  for  1912 
promised   far  and  away  to  exceed  the  ratio  of  increase  of   1911  over 
1910     They  had  followed  their  usual  custom  of  dealing  only  in 
their  accounts  with  completed  contracts,  carrying  to  the  current 
year  all  the  work  which  was  in  hand,  but  not  finally  disposed  of. 
at   December  31st,    1911.     That   a   substantial   improvement  and 
development  of  their  business  set  in  last  year  the  accounts  them- 
selves indicated,  but  it  was  during  the  first  six  mrnths  of  1912  that 
the  most  important   developments   had  taken  place.     In  the  hrst 
in^^tance  hereferred  shortly  to  the  general  development  of  their  many 
affiliated  companies.     It  was,  of  course,  quite  natural  that  with  the 
universal  recognition  of    the  great  value  and  utility  of  wireless 
teleo-raphy  the  success  of  their  associated  companies  should  toUow 
closely   on   the  heels  of   the  parent   company.      There  was,   for 
inotance   the   Marconi   International  Marine   Communication  Co.. 
Ltd    in  Which  their  company  held  over  200,000  fully-paid  shares 
out  "of  a  total  issued  capital  of  about  204,000.  and  of  which  the 
receipts  from  ships"  telegrams,  news  service,  traffics,  ships  subsidies, 
&c    increased  from  some   £40,000  in   1910  to  £64,000  in  191 1-an 
increase  approximately  of  60  per  cent.     The  profits  for  the  year 
showed    an     equally    satisfactory    improvement.      The    business, 
however   of  1912  promised  even  a  greater  proportionate  advance. 
He  regarded  the  shares  held  in  the  Marconi  International  Marine 
Communication   Co.,   Ltd..   as   one   of  their   most  valuable  assets 
to-dav  and  one  which  would  surely  materially  improve  year  by  year. 
The  Ru<=ian  company  was  doing  a  very  substantial  and  satisfactory 
business     It  had  already  obtained  orders  from  the  Russian  Govern- 
ment for  considerably  over  one  million  roubles,  and  was  negotiating 
for  further  business  of  a  very  extensive  and  important  nature.    Their 
holding  in  that  company  was  substantial,  and  was  also  m  their  opinion 
a  very  valuable  asset.     They  contemplated  that  St.  Petersburg,  where 
they  "had  extensive  freehold  works,  would  become  a  very  important 
centre  for  the  development  of  wireless  telegraphy  over  the  vast  terri- 
tory to  the  East,  where  very  little  in  the  shape  of  telegraphic  com- 
munication yet  existed.     The  Canadian  company  was  also  making 
satisfactory    progress.      During   his  recent    visit  to    New    lork, 
accompanied  by   their   managing  director,  Mr.  Godfrey  C.  Isaacs, 
they  met  the  chairman  of  the  Canadian  company.  Mr.  Andrtw  A. 
Allan,  and   with  him  approved   the  appointment  of  Mr.  A.  Lauer, 
late   o£   the  Canadian  Transport  Co.,   to  act  as  manager  of  their 
company,   especially   devoting   himself    to    the    extension  of   the 
company's   business  throughout   Canada,  where  there  could  be  no 
doubt  wireless  telegraphy   must  play  a  great  part  in  the  future 
development  of  that   vast  country.     Their  latest  information  was 
to   the   effect  that   a   further  agreement  of  importance  had  been 
come  to  with   the  Canadian  Government  and  waited  the  return  of 
the  Ministers  who  were  now  visiting  this  country,  font  to  be  signed. 
Their  trans- Atlantic  service  had  shown  considerable  improvement 
durin"  the  past  year,  and  the  traffics  showfd  a  marked  increase. 
There"  had    been   delay   in  the    progress    of    the    Argentine    Co. 
They   had.  however,   a   very   able  representative  visiting  Buenos 
Ayre*  at  the  present  moment  with  the  object   of   straightenirg 
out    many     matters    which    they    felt     required     to     be    dealt 
with,   and    they   had    received    highly   satisfactory   cables    from 
him    and  could   now   look   forward  to   substantial  progress  and 
development  in  that  part  of  the  world.     They  hoped  to  be  able  to 
give  some  further  interesting  information  in  this  connection  at  not 
too  distant  a  date.     There  could  be  no  doubt  that  of  all  their 
associated   companies,   by  far  the    greatest   and   most   important 
development  had  been  that  of  the  American  company.     The  capital 
had  been  increased  to  10  million  dollars,  over  seven  million  dollars 
of  which  was  now  a  liquid  cash  asset.    The  balance  was  represented 
by  valuable  assets  in  the  shape  of  some  sO  important  telegraph 
stations  situated  upon  the  Atlantic  and  Pacific  Coasts  and  the  Great 
Lakes  :  they  conducted  a  big  telegraph  business  both  with  each 
other  and  with  ships  at  tea.     There  were  also  500  ship  stations  on 
the  principal  vessels  flying  the  American  flag.     This  marine  tele- 
graph business  was  conducted  upon  similar  lines  to  that  of  their 
international  Slarine  Communication  Co.     The  business,  however, 
had    been  extensively  developed   consistent  with  the  progressive 
nature  of  the  country.     Thus  the  existing  business  alone  of  the 
American  company  was  a  very  substantial  and  remunerative  one. 
and  they  looked  for  a  great  extension  of  this  branch  of  the  company  s 
business.      But  however  important  and  profitable  this  section  of 
the    business    might    be,   it    was,    they    thought,    dwarfed     by 
the     impending      developments      of      the      telegraph      busmeFS 
which      had     been     taken     in      hand,      and     to     which     the 
seven     million    dollars     of     new     capitrl    would    be    devoted. 
He  would  not   venture   here   to   quote    the    anticipated    revenne 
from     these    services.      Shareholders     were     aware     that    their 
American  company  had  been  in  existence  for  some  years,  but  made 
slow  progress,  the  principal   reasons  for  this  being: — (1)  The  fact 
that  the  telegraph  service   was  not  a  State  monopoly   in  America, 
and    there    was    no    legislation     respecting   wireless  telegraphy  ; 
(2)    The    I'nited    States    of    America    were    not    adherents     to 
the  Radio-Telegraphic  Convention  of  Berlin  of  1906,  consequently 
everybody  was  free  to  do  what  he  would,  with  the  result  that  a 
state  of  chaos  existed  ;  (3)  The  existence  of  the  United  Wireless 
Telegraph  Co.,  of  America,  with  whose   business  methods  it  was 
impossible  to  compete  :  (4)  The  complexity  of  the  patent  situation. 
When,  however,  in   their  opinion  the   moment  was  mature,  the 
managing   director   and   himself  proceeded  to  Xew   York,   which 


resulted  in  agreements  of   which  they   had  already  been  apprised. 
The  whole  of  the  business  of   the  United  Wireless  Telegraph  Co. 
passed  into  their  hands  ;  judgment  was  entered   in   their  favour  in 
re=<pect  of  patents,  and  a  perpetual  injunction  was  granted.    There, 
however,  remained  temporarily  one   further  complication  regarding 
the  patent  situation,  for  which  they  had  bad  to  wait  but  a  very 
short   time   for  'the   solution.     There  was  a   further  company  m 
America   holding   patents  which  claimed   a   prior  grant   of  their 
important  patents.     He  need  not  enter  into  the  details  of  how  this 
came  about  ;  it  would  suffice   to  say   that   the  Boston  Courts  of 
Appeal  had  now  given  their  judgment  in  which  they  held  that  the 
pa'-ent  in  question  had  borrowed  from  Lodge  ana  Marconi ;  and  so 
the  whole  atmosphere  had  been  cleared.     At  the  time  of  their  visit 
the  American  company  was  doing  a  comparatively  small  business, 
and   had  paid  no   dividends:    its  prospects   were  gloomy  indeed, 
and   its   S2.5   shares   were  practically   unsaleable.      The  directors, 
although'  highly     appreciating     their    scheme,     were     not     un- 
naturally  unwilling   to   accept   the    responsibility   of   it  without 
them   furnishing  the  capital.     Confident  that  they   were  able  to 
carry     through     their     negotiations     successfully,    they    took    it 
upon    themselves    to    undertake    to    provide     this    capital,     and 
immediately  set  to  work  in  Xew  York  to  make  such  arrangements 
as  would  insure  them  against  the  heavy  responsibility  which  they 
had   assumed.      These   negotiations,    which   embraced    the    intro- 
duction of  the  new  shares  to  the  markets  of  both  Xew  lork  and 
London,  they   were  successful  in  carrying  through  to  the  extent 
which  they  felt  incumbent  upon  them  in  relief  of  their  responsibility. 
The  sub=equent  successful  termination  of  all  their  other  negotia- 
tions, together  with  the  very  assiduous  attentions  of  a  very  atten- 
tive  American   Press,  brought   about  the  unexpected   result  that 
every  shareholder  availed  himself  of  his  legal  rights  and  applied 
for  all  the  shares  to  which  he  was  entitled.     Considerable  excite- 
ment resulted  in  Xew  York  and  a  great  deal  of  speculation  followed, 
in  which  it  was  not  necessary  perhaps  to  say  that  their  company 
took  no  part,  could  not  foresee,  and  for  which  it  was  m  no  way 
responsible     They   were    now   holding    a    considerably   increased 
number    of    shares    in    the    American    company  :    it    was    their 
intention   to   retain   their  interest,   for  they   felt  confident   that 
it     would     see     a     great    appreciation     m     the    future.       They 
loeked    to    the    Marconi    Wirele.-s    Telegraph    Co..    of    America, 
becoming  one  of  the  big  and  important  industrial  institutions  of 
the  United  Slates.     Recently  they  had  received  a  telegram  from 
their  lawyers  in   America  and   also  frcm   their    American   vice- 
president  informing   them   that  all  the  contracts  had  been  com- 
pleted and  he  was  glad  to  infcrm  them  that  they  represented  a 
handsome  profit  to  their  company,  which  would  go  far  to  ensure 
an  fxceUent  balance-sheet  for  1912.     In  regard  to  the  Spanish  and 
General  Tiust  Co.  which  was  foimed  this  year,  with  the  exception 
of   some  2  mill  shares  which  this  company   subscribed  fcrmcash, 
there  had  been  no  issue  except  in  respect  of  these  £1  shares  of  the 
Spanish  Trust  Co..  which  were  issued  to  shareholders  of  the  Spanish 
Wireless  Co.,  in  payment  of  the  .-.CM  peseta  shares  which  they  con- 
verted     In  dealing  with  all  these  matters  he  had  in  part  disposed 
of  some  of  the  developments  of  1912.  but  he  had  yet  to  speak  of 
perhaps  the  most  impoitant.  viz ,  the  contract   entered  into  with 
His  Majesty  Government  in  respect  of  the  Imperial  wireless  scheme. 
They  had  already  been  informed  generally  of  the  nature  of  this  con- 
tract    The  agreement  comprised  the  construction  of  a  number  of 
high-power  stations  communicating  overarange  each  of  about  2,0iiO 
miles  in  plares  which  had  been  already  defined,  and  at  all  such 
other  places  as  might   subsequently  be  required  and  agreed  upon. 
They  would  be  erected  in  accordance  with  specifications  prepared  by 
them   and  approved  by   the  Postmaster-General  of    the    Inited 
Kingdom  on  behalf  of  the  Government  of  the  United  Kingdom  and 
of  the  Governments  of  aU  the  Dominions  and  Colonies  concerned. 
It  was  also  provided  that  all  and  any  other  long-distance  stations 
which   the  Government  of  the  United  Kingdom  and  the  Govern- 
ments of  the  Dominions  and   Colonies  might  require  within  five 
years  of  the  date   of  the  agreement  should  be  constructed  by  the 
company  upon  the  same  terms  as  those  now  agreed  upon,  with  any 
further  conditions  which  might  be  found   necessary  or  desirable. 
The  conditions  provided  that  the  company  should  furnish  complete 
wireless  apparatus  for  duplex  and   fast-speed  automatic  working. 
masts  earth  connections,  and  duplicate  power  plant  at  each  of  the 
stations  for  the  sum  of  £60,CU0  per  station.     The  company  under- 
took, if  so  desired,  to  construct  the  buUdings,  make  the  foundations 
for  masts  and  machinery,  and  carry  out  other  necessary  ■works  at 
cost  price  for  the  account  of  the  Government.     A  speed  of  20  words 
a  minute  duplex  with  ordinary  working,  or  50  simplex  with  auto- 
matic working,  was  guaranteed.     The  company  undertook  to  work 
the  stations  for  a  period  of  six  months  at  cost  price  for  the  account 
of  the  Postmaster-Gtn?ral,  after  which  period  the  stations  would 
be  handed  over  to  and  worked  commercially  by  the  Governments 
concerned.     The  agreement  extended  over  a  period  of  2S  years  from 
the  date  of  the  commencement  of  the  service  of  the  first  three 
stations.     It  was  determinable   at  the   end  of  IS  years,  in  which 
case  however,  the  Government  would   cease  to  have  the  right  of 
use  of  any  of  the  company's  patents.      Dnrirg  the  duration  of  this 
agreement,  the  company  "was  to  receive  10  per  cent,  of  the  gross 
receipts  derived  from  the  service.     It  was  open  to  the  Postmaster- 
General  to  cease  the  payment  of  royalty  in  the  event  of  his  finding 
it  more  advantageous  to  use  a  system  entirely  independent  of  all 
the  Marconi  inventions  and   be    able    entirely   to  dispense  with 
the     whole     of     their     apparatus.      They    regarded    this    as    a 
perfectly  reasonable  and  harmless  condition,  and  did  not  attach 
the    smaUest    importance   to    it.     Wireless   telegraphy   of   to-day 
comprised  a  very  large  number  of  inventions  and  improvements, 
which  together  represented  an  efficient  commercial  system.  Although 
there  might  be  new  inventions  other  than  those  of  this  company  in 
the  matter   of  wireless  telegraphy,  and  of  which  their  company 
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iiii|;lit  not  l)oconi<>  the  ponsesporB,  tlicy  were  not  in  the  least  likely 
to  reprcHcnt  a  Hystem,  hut  only  a  snuiU  part  of  which  waBComprified 
in  a  wircleee  telegraph  inHtallation  Huch  us  was  required  at  the 
present  day.  As  late  as  this  year  they  had  applied  for  several 
new  and  valuable  patents,  makini;  a  further  marked  step 
towards  perfectinpr  wireless  telegraphy,  whieh  embraced  more 
perfect  syntonieation,  the  directinj;  of  the  electric  waves  from 
station  to  station,  improvements  in  receivintr  apparatus,  mininiising 
atmospheric  influences,  and  instruments  for  pprfectinpr  the  etiiciency 
of  wireless  communication  between  ships.  They  had  also  acquired 
a  very  larpfe  numbi>r  of  patents  includint;  all  those  whieh  were 
owned  by  the  Lodtfc-Muirhead  Syndicate,  and  some  KiO  from 
America,  represcntinR  various  improvements  in  some  of  the  details 
contained  in  wireless  telenraphiu  in.stallations.  These  many  patents, 
added  to  the  very  lar^e  number  whieh  they  already  possessed,  and 
to  which  they  continued  to  add,  would  trive  some  indication  of  the 
reasons  why  they  saw  not  the  smallest  grounds  for  objectinp  to  the 
clause  which  Che  Postmaster-General  thoujjht  should  be  inserted  in 
the  aifreement  with  the  Government  for  the  Imperial  stations. 
They  looked  forward  to  a  very  important  revenue  being  derived 
from  the  Id  per  cent,  of  the  proceeds  of  such  a  telejjraph  service  as 
would  be  represented  by  a  Government  Service  conducted  between 
this  country  and  K.fypt.  between  this  country.  Ejrypt  and  Central 
Africa,  between  this  country,  Ejr.vpt,  Central  Africa  and  South 
Africa,  from  this  country  to  India,  to  Sintrapore,  Ilonif  Konp, 
and  siib.^ec|uently  no  doubt  to  Australia  and  other  parts  of 
the  British  Empire,  and  also  from  the  services  between  Domin- 
ions beyond  the  seas  with  Dominions  beyond  the  seas.  The 
revenue  accruinn  to  this  cnmpany  would  be  without  cost  to  the 
company,  and  an  additional  profit  to  the  company's  existing 
business  without  afl'eotinfr  its  capacity  for  output  or  occupying  the 
time  of  its  stalf.  The  plans  had  now  been  prepared  and  much 
preparatory  work  done,  so  that  the  const  motion  of  the- first  stations, 
which  they  would  be  prepared  to  erect  simultaneously,  should  be 
complete,  and  the  stations  in  operation  when  he  addressed  them 
next  year.  lie  had  very  confiderable  eatisfaction  in  informing 
them  that  the  International  Kvlio-te'eeraphic  Conference  of 
London  had  just  come  to  a  close  after  some  five  weeks  of  arduous 
work,  in  which  they  had  taken  part,  and  to  which  they  had  devoted 
their  whole  attention.  Nothinjf  could  be  more  satisfactory  than  the 
results  which  had  been  obtained.  The  vexed  iiuestiou  of  inter- 
communication between  ships  independent  of  their  system  had  been 
most  satisfactorily  disposed  of,  and  they  had  announced  their 
intention  of  puttinu  the  new  conditions  into  immediate  effect 
without  waiting  until  July  1st  next,  at  which  date  the  new  Con- 
vention would  come  into  force.  The  difficult  position  which  pre- 
viou-ly  existed  owing:  to  the  existence  of  the  United  Wireless 
Telegraph  (Jo.  and  the  non-adherence  to  the  Convention  of  the 
United  States  Government,  had  now  been  entirely  disposed  of,  and 
their  company,  with  .its  afTiliated  companies,  directly  or  indirectly 
controlled,  with  some  20  or  30  exceptions,  the  ship  stations  of  the 
world.  The  question  of  re-transmission  of  telegrams  had  been 
settled,  and  satisfactory  rates  therefor  had  been  agreed  upon.  Pro- 
vision had  also  been  made  for  reply-paid  telegrams,  repeated  tele- 
grams, telegrams  with  multiple  addresses,  or  circular  telegrams, 
and  telegrams  which  might  be  forwarded  by  express  or  post.  The 
accounting  had  been  very  considerably  simplified,  which  would  be 
productive  of  much  economy  in  working.  The  question,  however, 
of  the  greatest  importance  had  been  that  of  the  unanimous  resolu- 
tion by  the  delegates  of  42  nations  to  recommend  to  their  Govern- 
ments immediate  legislation  for  compulsory  wireless  telegraphy  on 
board  all  sea-going  vessels,  both  passenger  and  cargo.  The  import- 
ance of  this  to  their  company,  and  to  its  affiliated  companies,  could 
not  be  overstated,  for  not  only  would  it  result  in  a  very  considerable 
impetus  in  telegraph  stations  on  board  ships,  but  it  would  also 
bring  about  a  very  large  increase  in  the  construction  of  coast 
stations  and  in  the  telegraphic  rtceipts  of  both.  Their  new  works  at 
Chelmsford  were  now  completed,  and  were  capable  of  a  very 
largely-increased  production.  The  work  they  had  in  band  would 
keep  them  very  fully  occupied  for  a  long  time  to  come. 
After  referring  to  the  dividends  announced  in  the  report,  he 
said  that  the  interim  dividend  for  1912  was  at  the  rate  of 
double  that  which  they  paid  this  time  last  year,  and  he  thought 
they  were  fully  justified  in  hoping  to  maintain  this  ratio 
of  increase  in  view  of  the  fact  that  the  amount  of  their  orders  in 
hand  alone  represented  well  over  four  times  the  figure  at  which  they 
stood  at  this  time  last  year.  Both  on  his  own  behalf  and  on 
that  of  his  co-directors,  he  would  like  to  put  on  record  their 
appreciation  of  the  manner  in  which  Mr.  Godfrey  Isaacs  had 
placed  his  whole  energies  and  time  at  the  disposal  of  the 
company. 

Mr.  G.  Isaacs,  in  seconding  the  resolution,  thanked  the  chairman 
for  his  appreciative  remarks,  and  said  hehad  just  received  two  messages 
from  abroad,  which  the  chairman  had  not  yet  heard  of.  One  was 
from  Portugal  stating  that  the  Portuguese  Parliament  had 
approved  of  a  provisional  contract  which  the  company  had  entered 
into,  and  had  ratified  it  with  considerable  extensions  which  they 
would  require  to  deal  with  in  the  future  with  the  company.  The 
feoond  was  from  their  representative  in  Bolivia  stating  that  the 
Bolivian  Government  had  accepted  the  company's  terms  for  the 
erection  of  some  seven  stations  on  conditions  which  were  very 
satisfactory  to  the  company.  These  two  additional  contracts  would 
add  very  materially  to  the  figures  which  the  chairman  had  dealt 
with.  He  would  only  add  that  the  successful  results  were  largely 
due  to  the  loyal  and  untiring  support  of  their  managers, 
secretary  and  staff. 

Mb.  MacLaeen  asked  what  would  be  the  maximum  speed  of 
wireless  telegraphy  under  favourable  conditions. 

The  Chairman  said  in  ordinary  telegraphy  the  speed  depended 
very  much  on  the  distance  over  which  they  were  telegraphing,  and 
with  cables  the  speed  went  down  very  rapidly  with  distance.    In 


wireless  telegraphy  distance  did  not  come  in  as  a  factor  for 
reducing  speed,  and  if  loO  words  a  minute  could  be  done  over  a 
short  distance  it  could  also  be  done  over  a  long  one. 

A  lady  shareholder  asked  when  they  might  expect  a  dividend 
from  the  American  company. 

Mk.  Isaacs  said  he  was  perfectly  confident  that  in  12  months 
they  would  be  able  to  pay  a  reasonable  dividend. 

The  report  was  then  adopted,  as  were  also  resolutions  for  the 
payment  of  dividends  and  the  re-election  of  the  retiring  directors 
and  auditors. 

Mk.  Isaacs  proposed  a  resolution  to  the  effect  that  the  board 
should  Ik;  enabled  to  take  such  sum  as  they  thought  desirable  and 
distribute  it  by  way  of  bonus  to  the  staff,  and  also  that  they  should 
be  empowered  to  establish  a  pension  fund  for  the  benefit  of  the 
staff.  He  pointed  out  that  many  of  their  staff  were  constantly 
engaged  in  travelling  for  the  company,  and  were  often  exposed  to 
stays  in  unhealthy  places,  and  it  would  be  an  encouragement  to 
them  to  know  that  those  dependent  on  them  would  be  provided 
for,  at  all  events  to  some  extent  if  they  themselves  did  not  return. 

The  CIIAII1.MAN  seconded  the  motion,  which  was  carried  with 
acclamation. 


City  and  South  London  Railwu.y  Co. 

Thi-:  directors'  report  for  the  half-year  ended  June. SOth,  );tl2,  shows 
that  the  receipts  from  all  sources  amounted  to  £87.92i'i,  and  the 
cost  of  working  was  £42,.")S.7,  leaving  a  pr<ifitof  £4.i.3II.  Inclusive 
of  the  balance  brought  forward,  the  net  revenue  account  shows  an 
aggregate  total  of  £lti,l."'6.  After  making  provision  for  the 
debenture  stock  interest,  rent  charge,  and  the  transfer  to  the 
renewal  fund  of  £1,")UH,  a  balance  remains  available  for  dividend  of 
£32,ri'.»4.  Out  of  this  sum  the  dirictirs  recommend  that  the  full 
dividend  of  5  per  cent,  per  annum  tte  paid  on  the  preference  stocks 
is'.ll.  189(1,  1901  and  1903.  and  that  a  dividend  at  the  rate  of  1  i  per 
cent,  per  annum  be  paid  upon  the  coii-*olidated  ordinary  stock  for 
the  half-year,  leaving  a  balance  of  4:2,194  to  be  carried  forward,  as 
against  H  per  cent,  per  annum  and  £2,79S  carried  forward  at  the 
corresponding  period  last  year. 

Number  Receipts       Dividend  per 

of  paSEengors       (inotudiog  cent,  per 

(inclusive  of  season  annum  on 

K  >afon  ticket        ticlcets).  ordimtry 

Half-year.  Jouineys).  stock. 

Ended  Dccemlicr,  1910  12,800,719  ffi.lCa  1} 

„       June,  1911 13,.S1S,(.22  67,691  ij 

„       December,  1911  12,840,839  85,317  l.i 

„      June,  1912 12,510.758  81,6515  IJ 

Total  Eiocettie  opening  o(  the  line     298,721,8(2         3,980,701 

The  reduction  In  the  dividend  is  to  be  attributed  to  the  coal 
strike  and  consequent  loss  of  traffic  and  increase  in  the  price  of 
fuel  and  to  the  keen  competition  of  the  omnibuses  and  tramways. 
It  should  be  borne  in  mind  that  the  receipts  of  the  la.st  three  weeks 
of  the  half-year  compare  with  those  of  last  year  in  which  the 
Coronation  festivities  and  functions  took  place,  when  the  traffic 
was  exceptionally  heavy  and  when  other  unusual  receipts  further 
augmented  the  revenue.  The  acceleration  in  the  speed  of  the 
trains  is  being  experimentally  developed  with  the  object  of 
counteracting  the  surface  competition  referred  to  in  the  previous 
paragraph.  The  subway  connecting  the  stations  of  the  Metro- 
politan Railway  and  the  Great  .\orthern  and  City  Railway  with 
this  company's  own  at  Moorgate  Street  is  rapidly  approaching 
completion,  and  the  directors  are  of  opinion  that  it  will  be  the 
means  of  increasing  the  traffic  between  the  Metropolitan  Railway 
and  this  company's  system. 

The  meeting  is  to  be  held  on  July  23rd. 


STOCKS    AND    SHARES. 


Tuesday  Eveninf. 
The  Stock  Exchange  has  quite  assumed  its  holiday  appearance, 
and  most  of  the  markets  give  the  usual  summer  account  of  them- 
selves in  having  little  business  to  report.  The  deplorable  strike  at 
the  docks  hangs  over  the  Home  markets  as  a  cause  of  depression 
and  flatness,  accentuating  the  slump  in  Consols,  the  price  of  which 
makes  a  further  descent  almost  every  day. 

In  the  Home  Railway  market  the  outstanding  feature  is  again  a 
big  drop  in  Metropolitans.  The  price  has  fallen  within  the 
last  three  weeks  from  65  to  54  J,  and  the  whole  of  the  decline  is 
difficult  to  explain  simply  on  the  assumption  that  the  "  bull  " 
account  is  unwieldy.  There  seems  to  be  some  mysterious  cause  of 
the  flatness  which  has  not  yet  transpired.  Of  course,  looking  at 
it  from  the  investment  point  of  view,  the  yield,  even  at  current 
price,  is  nothing  exciting,  and  full  trustee  securities  can  be  bought 
to  pay  more  interest  on  the  money  than  "  Mets."  do,  but  hope,  of 
course,  hangs  upon  the  anticipation  of  the  Great  'Western  or  the 
Great  Central,  or  one  of  the  bigger  lines,  taking  over  the  Metro- 
politan Company,  and  guaranteeing  a  much  better  dividend  on  the 
stock  than  it  returns  now.  Districts  have  gone  back  a  little,  and 
City  and  South  London  shed  2i  upon  further  consideration  of  the 
dividend  and  the  report.  Central  Londons,  after  their  big  fall, 
have  steadied  at  the  lower  levels.  The  Liverpool  Street  extension 
will  be  opened  on  the  2Sth  inst.  There  has  been  some  demand  for 
London,  Tilbury  and  Southend  stock,  on  the  impression  that  if  the 
Midland  takes  over  the  company  it  will  at  once  set  to  work  to 
electrify  the  system.  East  Londons  slipped  back  to  7  j,  in  conse- 
quence of  the  dock  trouble,  but,  on  the  other  hand,  Great  Northern 
and  City  Preferred  Ordinary  pulled  up  i,  the  buying  being  baaed 
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on  a  vague  expectation  that  the  forthcominfr  report  may  have 
something  to  say  on  the  point  of  the  company  being  taken  over  by 
a  more  powerful  tube. 

London  I'nited  Tramways  issues  are  unchanged,  but  there  is  con- 
siderable inquiry  for  the  shares  of  the  Metropolitan  Electric  Tram- 
ways, upon  which  the  price  of  the  Ordinary  improved  .5s.  TJd.  to 
1-^,  while  business  was  done  in  the  Deferred  up  to  5s.  3d.,  and  the 
Preference  gained  j'b.  There  is  some  anticipation  of  a  rearrange- 
ment of  the  company's  capital  account,  wherein  the  Deferred  might 
be  paid  out  at  a  price  to  be  settled.  British  Electric  Tractions  are 
also  harder  as  regards  the  prior  charge  stocks.  Underground  Elec- 
trics were  inclineil  to  ease  off.  and  the  shilling  "A"  Ordinary 
shares,  after  changing  hands  as  low  as  12?.  this  week  (which  com- 
pares with  the  comparatively-recent  highest  of  nearly  17s.), 
hardened  to  13s.  3d. 

The  English  electricity  supply  group  is  extremely  steady,  the 
chief  firmness  being  noticeable  in  the  quotations  of  the  London 
companies.  County  of  London  Ordinary  improved  to  1 1 1.  Citys 
have  risen  to  19i,  a  gain  of  £1.  London  Electric  Ordinary  are  ,'  up, 
and  their  are  various  other  improvements  which  do  not  appear  in 
the  oflScial  prices.  It  was  stated  in  the  market  the  other  day  that 
there  is  a  scheme  on  foot  for  binding  together  all  the  London 
companies,  the  arrangement  to  include  also  a  number  of  the  Borough 
Councils  and  other  local  authorities.  The  source  of  this  rumour  it 
is  not  difficult  to  guess,  and  the  report  is  as  interesting  as  at  present 
we  believe  it  to  be  premature.  There  is,  of  course,  nothing 
particularly  new  in  it.  Efforts  for  several  years  past  have  been 
directed  towards  unifying  in  some  way  or  another  the  various 
interests  of  companies  and  Ircal  bodies,  the  advantages  of  which 
are  obvious  enough.  It  is  just  as  obvious  that  to  bring  about  any 
such  rapprochement  between  the  many  parties  concerned  would  be 
a  business  requiring  the  utmost  delicacy  of  handling,  and  one  which 
bristles  with  innumerable  difficulties.  In  time  we  have  little  donbt 
that  some  such  scheme  may  be  carried  through,  but  at  present  it  is, 
as  we  have  remarked,  decidedly  premature. 

Telegraphs  and  telephones  are.  on  the  whole,  very  steady,  the 
features  being  marked  improvements  in  the  Anglo-American 
Telegraph  trio.  The  Ordinary  SJock  at  CiilJ  is  J  higher  ;  the  (i  per 
cent.  Preferred  at  112|  has  risen  1  J,  and  the  Deferred  at  2oi  is 
i  np.  Here,  again,  unification  is  the  word  which  spells  improve- 
ment. A  movement  is  being  organised  to  convert  these  three 
classes  into  one,  which  seems  to  be  the  most  sensible  way  of  deal- 
ing with  the  matter.  As  all  classes  have  a  guarantee,  there  is 
little  object  in  retaining  the  three  different  kinds  of  stock.  In  one 
stock  there  would  be  a  better  market  than  there  is  now  in  the 
three,  and  it  should  become  a  popular  investment  security,  which 
the  Deferred  stock  of  the  Anglo-American  Company  is  hardly 
likely  ever  to  do,  for  nothing  will  divtst  it  of  the  old- time 
gambling  flavour  during  the  present  generation.  The  Eastern 
group  is  quiet,  and  Wtst  India  and  Panama  Ordinary  have  again 
given  way,  though  to  the  extent  of  only  j^.  Marconis.  now 
quoted  t-.r  4s.  dividend,  had  a  smart  fall  at  the  end  ot  last  week, 
the  price  being  forced  down  at  one  time  to  4  J,  from  which  they 
jumped  to  of  again.  Americans  fell  to  1  J.  and  recovered  to  Ij  bid. 
Canadians  touched  IJ.  and  then  hardened  to  24s.  Gd.,  while  even 
Spanish  are  better.  National  Telephone  Deferred  fell  to  146,  the 
progress  of  the  arbitration  revealing  nothing  of  startling  interest 
during  the  last  few  business  days.  The  Third  Preference  at  (ii'V  are 
unchanged. 

The  directors  of  the  La  Plata  Tramways  issued  a  circular  last 
Friday  to  their  proprietors,  saying  that  the  defalcations,  already 
mentioned,  turned  out  to  be  £10,000,  and  that  a  judicial  inquiry 
had  been  ordered.  Xo  doubt  the  board  will  see  that  the  inquiry  is 
made  on  starching  lines,  and  that  it  covers  a  period  of  several 
years  past.  In  the  first  place,  the  loss  was  expected  by  the  board  to 
be  about  £9uo,  and  now  that  the  actual  figure  is  11  times  as  much, 
the  directors  are  certain,  one  would  suppose,  to  take  the  share- 
holders into  the  fullest  confidence  that  is  possible. 

Amongst  Latin-Canadians,  one  feature  is  a  rise  of  18  points, 
following  upon  last  week's  advance  of  9,  in  Sao  Paulo  Trams. 
There  has  been  a  tip  going  round  to  buy  these  shares  and  Kio 
Trams,  a  further  statement  being  issued  in  connection  with  the 
amalgamation  of  these  two  with  the  Sao  Paulo  Electric  Company, 
the  new  concern  to  be  called  the  Brazilian  Traction.  Light  and 
Power  Company,  Ltd.  Rio  Trams  have  been  moving  like  the 
mercury.  Since  this  time  last  week  the  price  dropped  to  149,  soared 
to  160,  and,  on  balance,  is  3i  higher  at  156 J  e,f  dividend.  On  top 
of  this  deal  have  come  rumours  of  a  contemplated  alliance  between 
the  Montreal  Light,  Heat  and  Power  and  the  Shawinigan  Water, 
with  the  result  that  the  Common  shares  of  the  former  rose  18i, 
while  "  Shaws. "  on  the  week  are  14i  to  the  good.  Mexican  issues 
are  lower,  except  Monterey  Fives,  which  are  a  point  better.  Bombay 
Electric  Preference  have  gone  ahead  substantially,  and  Calcutta 
Preference  hardened  slightly,  Calcutta  Supply  shares  being  J 
higher.  Para  Electric  Ordinary  are  strong,  with  5s.  rise  to  their 
credit. 

The  General  Electric  Company  has  been  making  a  new  issue  of 
Preference  capital,  and'  this  had  no  effect  upon  the  price  of  the 
existing  shares.  The  company's  4  per  cent.  Debenture  stock  is 
marked  up  7  points  to  94  i  middle.  Electric  Constructions  are  1 
higher,  possibly  as  a  result  of  the  attention  drawn  to  their  cheap- 
ness in  our  last  week's  notes.  The  Brush  Electrical  Company,  in 
its  report,  proposes  to  draft  another  reconstruction  scheme  with  the 
object  of  wiping  out  the  £23.i,700  deficit  shown  in  the  balance- 
sheet,  and  of  raising  more  money  for  working  capital.  No  changes 
have  occurred  in  the  quotations  for  the  company  s  issues. 
Cromptons  also  report  a  loss  on  the  year,  although  this  is  no  more 
than  £1,500  against  £14,000  12  months  ago.  British  Aluminium 
Debentures  are  still  in  considerable  demand,  and  the  stock,  with  a 
rise  ot  2J,  is  5  points  to  the  good  on  the  fortnight. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


'Wednesday,  July  17tli. 


CHEMICALS,  &.C. 

Latest 
Price. 

Fortnight's 
Inc.  or  Deo, 

a  Acid,  Hvdrochlorio 

per  cwt. 

6/- 

a     „     Nitric 

22/. 

a     „     Oxalic           

per'lb. 

2»d. 

a     „      Sulphuric 

per  cwt. 

6/6 

«  Ammoniac  Sal        

42/- 

a  Ammonia,  Muriate  (large  crystal 

per  ton 

£29  10 

a  Bleaching  powder 

„ 

£510 

a  Bisulphide  of  Carbon 

£18 

a  Boras 

£16  10 

a  Copper  Sulphate 

,1 

£24  15 

a  Lead,  Nitrate         

£2610 

a      „      White  Sugar 

£25  10 

q       „      Peroxide 

„ 

£32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

ssa. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£saio 

a        „       Chlorate 

per  lb. 

W^: 

a        „       Perchlorate 

„ 

a  Potassium,  Cyanide  (98/100  %) . . 

„ 

Hi. 

(for  mining  purposes  onlv) 

a  Shellac         

per  cwt. 

70/- 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  SubUmed  Flowers 

£610 

a        „        Recovered 

£510 

a        „        Lump 

£5  6 

a  Soda,  Caustic  (white  70/72  %)    . . 

£105 

a     „     Chlorate        

per'lb. 

Sid. 

a      ,.      Crystals          

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

per  lb 

Sd. 

METALS,  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£75 

b           „           'Wire,  in  ton  lots    . . 

£102 

b           „           Sheet,  in  ton  lots   . . 

j^ 

£120 

p  Babbitt's  metal  ingots     . . 

£38  to  £148 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

9d. 

id. 'dec. 

c      „     Tube  (brazed) 

Hid. 

ja.  doc. 

c      „          „     (solid  drawn) 

93a. 

Jd.  dec. 

e      „     'Wire,  basis 

9a. 

i^.  dec. 

c  Copper  Tubes  (brazed)     . . 

i/ofa. 

ja.  dec. 

c       „          „      (solid  drawn) 

usa. 

Jd.  dec. 

g       „       Bars  (best  selected) 

per  ton 

£92 

£2  dec. 

S       „       Sheet          

„ 

£-2 

£2  dec. 

g       „      Bod 

„ 

£92 

£2  dec. 

d       „      (Electrolytic)  Bars 

,1 

£91  10s. 

d       „                 „           Sheets     .. 

„ 

£9910 

d       „                 „           Rods 

f?8 

d       „                 „           B.C.  Wire 

per  lb. 

loja. 

/Ebonite  Rod           

6/d 

/       „         Sheet         

„ 

4/9 

n  German  Silver  Wire 

1/7 

i  Gutta-percha,  fine 

„ 

b  India-rubber,  Para  fine  . . 

4/ioi 

13d'. 'inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

67/- 

2, 11  inc. 

/     „    Wire,  palv.  No.  8,  P.O.  qual. 

£14 

£■  Lead,  Eng  iih  Pig 

„ 

£18  15s.  to  £19 

ro  Mangan-n  Wire  No.  28   .. 

per  lb. 

6/6 

g  Mercury         

per  bot.' 

£810 

10s.  inc. 

t  Mica  (in  original  cases)  small  . . 

per  lb. 

6a.  to  Ss. 

e      „                „           „      medium 

^ 

8/6  to  6/- 

e      „               ..            „      large    .. 

7/6  to  11/- 

p  Phosptor  Bronze,  plain  castings 

„ 

iia. 

p         „            „    rolled  bars  &  rods 

1/OJ 

p         „           „  rolled  str.p  &  sheet 

^^ 

1/1 

o  Platinum       

per'oz. 

186/- 

d  Silicium  Bronze  Wire 

per  lb. 

iia. 

r  Steel  Magnet,  in  bars 

per  ton 

£56 

*  Tin,  Block  (English) 

„ 

£200  to  £201 

ts'dec. 

n    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

2/5 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £150 

J:  Zino,  Sh't  (Tieille  Montagne  bnd.) 

" 

£29  16 

Quotations  supplied  by- 


a  O.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

0  F.  Wiggins  &  Sons. 

/  India-Rubber,   Gucta-Percba    and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare, 
b  Edward  Till  &  Co, 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  &  Co.,  Ltd. 

a  P.  Omdeton  &  Sons 

o  Johnson,  Matthey  &  Co.*  Ltd* 

P 

r  W.  F.  Dennis  &  Coi 


Brazilian  liiials'aniatiOD. — The  shareholders  of  the 
Sao  Paulo  Tramway,  Light  and  Power  Co.,  Ltd.,  Rio  de  Janeiro 
Tramway,  ^:'.,  Co.,  and  Sao  Paulo  Electric  Co.,  Ltd..  have  all  been 
notified  by  circular  of  the  details  of  the  siheme  for  the  exchange  of 
their  shares  for  shares  in  the  Brazilian  Traction,  Light  and  Power 
Co.,  Ltd.,  a  company  formed  in  Canada  with  a  capital  of  $120,000,000 
in  1,200,000  sharesof  .8100  each. 

AB«rlo-lnieiMaii  Telejjraph  Co.,  Ltd. — The  directors 

have  resolved  to  declare  an  interim  dividend  for  the  quarter  ending 
June  30th,  1912,  of  15s.  per  cent,  on  the  ordinary  stock,  and  £1  10s. 
per  cent,  on  the  preferred  stock,  less  income-tax,  payable  on  August 
Ist.  The  dividend  of  1 J  per  cent,  to  the  "A  "  stockholders  is  not 
payable  before  the  end  of  the  year. 

Bel^iam. — La  Sociote  Beige  d'Electricite,  Eclairage,  et 
I'cree  Motriee,  is  the  name  of  a  new  company  which  has  just  been 
formed  in  Brnssele,  with  a  capital  of  £4,000. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES, 


ENGLISH    ELECTRICITY   SUPPLY  AMD  POWER  COMPANIES. 


Bonrnemoath  i  Poole,  Ord.    . . 

Do.    4J%Prot 

Do.     Second  6  %  Pret, 

Do.    4J%  Deb.  Htook.. 
Brompton  A  Konsin^on,  Ord.. . 

Do.    7%  Cum.  Pret 

Central  Electrio  Supply,  4  %  I 

Guar.  Deb.  t 

Charing  Crosn,  Went  Knd  &  City 

Do.    IJ  %  Cum.  Pref 

Do.     "  City     Undertaking  "  1 
H  %  Cum.  Pret.  I 

Do.         Do.  -iqiDeb 

Cfaolsea,  Ord 

Do.    44  %  Deb 

City  ol  London,  Ord 

Do,    6%  Cum.  Pref 

Do.    B%Deb 

Do.    44  %  Second  Dob. 
County  o(  London,  Ord 

Do,    6  %  Pret, 


u?-"- 


.J  Second  Deb, 
Sdmondson'B,  Ord.  ., 

Do,    6%  Cam,  Pref.    .. 

Do.    44  %  First  Mort.  Deb. 
Folkestone 

Do.    6%Cnm.  Pre!.    .. 

Do.    44%  First  Deb,  .. 
Hove 


Closing 
Qnotatlons 
July  I6th. 


9|—  lOJ 


9  • 


10 


104—  11 
m  —100 
»i-  n 

78-  84 
97  —100 
4J—  6 
*i-  *i 
8J-  4i 
91  —  8B 
*i—  *i 
97  —100 
18*-  SO 

u5-  164 
iiH  — laa 

99  —102 

iif-  na 
114—  1^ 

10(i  -108 
100  —103 

.V-     H 

8—    84 
84  —  87  id 

^l\ 
94-97 

7J-    8 


Rise  Present 
+  or     Held 
Fall       P.O. 


5  It  a 
4  IS  8 
4  13    9 


Kensington  t  Enlghlsbridge,  Ord 

Do,    4%  Deb 

Kent  Eleo,  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do,    6  %  Pret 

Do,    4  %  First  Mort,  Deb.    . . 
Metropolitan  

Do.    44%  Cum.  Pret 

Do.    44  %  First  Mort.  Deb. . . 

Do.    84%  Mort.  Deb 

Midland  Electric  Corporation 

44  %  First  Mort.  Deb. 

NewcastleonTyne  6  %  Pret., 

Hon-Cum. 

North  Metropolitan  PoworSup-  I 

ply,  6  %  Mortgages  (Red.)  J 

Netting    Hill,   6  %  Non-Cum, 

Pret 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pret 

Do.    84%  Deb 

BmlthOeld  Markets,  Ord. 
Boath  London,  Ord 

Do.    E  %  First  Mort.  Deb.    . . 
Booth  Metropolitan,  7  %  Pref. . . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6  %  Com.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Com.  Pref 


COLONIAL  AND  FOREIGN  ELECTRIQTY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pief 

CaloQtta,  Ord 

Do.    6%  Pref 

Calgary  Power,  Ist  Mort.  Bds; 
Canadian  Gen.  El.  Com. 

Do,    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord, 

Do,    6%  Deb 

Eleo.  Lt.  and  P.  of  Coohabamba, ) 

6  %  Bonds  I 

Eleo.  Bupply  Victoria,  6  %  Ist  I 

Mort.  Deb.  ( 

Bleo.  Dev.  Ontario,  6   %    Ist  1 

Mort.  Bonds  / 

Ealgoorlie  Eleo.  P.  and  L,,  Ord, 

Do,    6  %  Pref 

Eamlnistlquia  Power,  6%  O.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  let  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M,  Bds. 
Mexican  Lt,  &  Power,  Common 

Do,    7%  Cum.  Pret 

Do     6  %  let  Mort.  Gold  Bds. 


E 

« 

A 

E 

8* 

84 

S 

E 

E 

100 

5 

E 

«100 

7 

7t 

SlOO 

7 

7 

1 

8 

Bt 

100 

S 

100 

6 

6 

100 

E 

S 

»eoo 

S 

S 

10/. 

Nil 

1 

6 

A 

«600 

fi 

E 

6 

100 

E 

E 

R 

E 

tioo 

4 

4 

$100 

7 

7 

6 

E 

r?f 

+'"» 

5  —    U 

954-  074 

*"4 

114  —119 

-2 

120  —124 

9i«=„" 

91  —  98 

-i 

81  -84 

914-  964 

ic^i 

IJ-    21 

102  -105 

89i-  914 

94  -  97  xd 

-3 

107  —HO 

-2 

100  -loa 

6  19 
E    8 


Monterey  RIy.  Light  St  Power, ) 

B  %  1st  Mort.  Deb.  ; 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt..  Power  and  Coal, ) 

6  %  l9t  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  NonCum.  Pret,      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  I 

Ist  Mort.  Deb.  ( 

Bhawinigan  Water,  Capiul 

Do.     6  %  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt,,  P,  and  T,,  6  %  I 
Ist  Mort,  Deb.  I 
Victoria  Falls  Power,  Pret.  .. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  / 


100 

E 

»100 

7 

tsoo 

E 

stock 

in 

Do. 

8 

Do. 

S 

100 

*^\ 

«10O 

4     1 

$500 

B 

Stock 
Do. 

S 

100 

E 

1 

NU 

100 

6 

Hid. 


SR  — 90xd 
235  —245 

89  —  42 
240  —250 
109  —114 
101  —103 

99  —101 
155  —160 
108  —110 
104  —106 

99  —101 

904-  924 

i-  n 

10E4— 1074 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph  . .        . .  !      10 

Do,    6  %  Deb,  Red Stock 

American  Telep.  &  Teleg.,  Cap,       $100 

Do,    Collat.  Trust       . .        ..  '  JIOOO 
Anglo-American  Telegraph      . .     Stock 

Do.    6%  Pref I    Do. 

Do.    Def [Do. 

Anglo  -  Portuguese   Tel.,  6  %  1  '    ,„ 
Mort.  Deb.''    ""' 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  % 
Reg.  Defi; 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  8.  Africa  Tel.  4  %  ] 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  ,, 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum,  Partio.  Pref. 


B 
80/- 

b 

80/. 

E 

E 

7 

4 

4 

6 

6t 

0 

10 

4 

4+ 

II 

111 

44 

5 

7 

(it 

7i-  7| 
96i—  98* 
1474-1J94 
94-96 
m-  674 
1113— lr2l 
25j-25| 
102s -104  J 
74—  7|xd 
82  —  84 
94-  104 
16|-  174 

?*=?! 

71-    75 


984—1004 
12§-  13J  xdi 
99  —101        ! 
97  —100 
lOf-  llj      I 
I2I-  134       1 
274—  284       1 
56  —  68         I 
90  —  94 
70  —  73 
^%%--  Hi  "<!' 
m—  El's  xdl 


+  i 

+  1 


6  16  0 

4  16  2 

4  10  4 

4  15  3 

6  14  3 

6  14  8 


4  10    0 
6     6  10 


Monte  Video  Telephone,  Ord. . . 

Do.    5%  Pref 

National  Telephone,  Pref, 

Do.    Def 

Do.    B  %  Non-cum.  Srd  Pref. 
New  York  Telep.,  44%Gen.  Ends. 
Oriental  Telep.  and  Elec. 

Do.    6%  Com.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel,,  4  %  1 
Guar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red.; 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1  to   1,600) 

guar,  by  Braz.  Bub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2Dd  Pref.       . . 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


Cert. 
Stock 


1014-1044 

145  -147 

Sj— lOOT 
MS-  1|^ 
lA-  l^ 
88  —  90 


99  —101 

7J-    71 
Si-    64 

lA-   lA 

96  —  99 


1004- 1C2J 
13  —  135 
96  —  98 

100  —108 


4  12    4 
4    9    1 


1  15 
B  11 
6  17 
4  17 


*  Unleu  otherwise  stated,  all  shares  ue  tolly  paid. 


i  Interim  dividend. 
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SHARE    LIST    OF    ELECTRICAL    COmTANlES.— (.Continued.) 

ELECTBIC   RAILWAYS   AOT)   TEAMWATS.— HOME. 


HAMB. 


DiTldendB 


Bsth  Trams,  Fret.  Ord 

Do.    B%Pref 

Do.    4i%Deb 

Brit.  Eleo.  Tr»o.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.       Do.  6%Cum.Pr'[. 

Do.  7%Non-Cum.  Pr'f. 

Do.  6%Perp.  Deb.      .. 

Do.  4i  %  2nd  Deb. 

Central  Iiondon  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    B%  Pref.,  1891    .. 


Do. 
Do, 


Do. 


1901    . . 
1903    . . 

Do.    4%Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Closing 
Quotations 
July  15th. 


P      it 
78  —  83 
H  —  13 

6—8 
90  —  93 


15 

-  77 

KKI 

— loa 

m 

—  .S4 

KIH 

-110 

104 

—106 

IM 

-106 

10.1 

—105 

99 

—101 

1?|-  IIJ 

J-    i 

71 

—  76 

Si-    2| 

45-61 


3  19 

4  16 
2  12 

a  18 

4  15 
4  11 
4  IS 
4  14 
4  15 


8  0  0 
6  18  6 
4  11    0 


NAMB. 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands    .. 

Do,     M%Deb 

Do.    8j%Pref 

Do.    bJ  %  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.     4%  Prior  Lien    .. 

Do,    4*  %  First  Pref 

Do.    8i%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4i  %  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4i  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Eleo.  .Railways 

Do.     "A" 

Do.    4i%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do,    4i%Deb 


ELECTRICAL  RAILWAYS   AND   TRA]irWAYS.-COLOiraAL  AND   FOREIGN. 


AnKlo-Aig.  Trams,  let  Pral.     . . 

Do.    and  Pref 

Do.    4  %  Deb 

Do.    4i%Deb.  .» 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb.      . . 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do.    4J  %  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 

B,  Colombia  Elec.  Rly.,  Def,    . . 

Do.    Pref.  Ord 

Do,     5%  Pref 

Do.    4i  %  1st  Mort.  Deb.      . . 

Do.    4*  %  Vancouver  Deb.    . . 

Do.    4|%Con.  Deb 

CalouttaT'rams,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Cape  Electric  Trams       . .        . . 
City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %Deb, 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlie  Eleo.  Trams  . . 

Do,    6%  A  Deb 

Do,    6%BDeb 


E 

5 

6 

6 

100 

4 

100 

»l 

100 

5 

100 
in 

6 
R 

5A-6A 
4«-BA 
944—  96 
994-1014 

101  —103 

102  —104 
114-  12i 
96—93 
964-  98i 

7'—    74 
4i-    Bi 

99  — loa 

IS6  -141 
118  -123 
106  —109  xd 
994 -102 J 
103'— 106  xd 
1024-1044 
6i-  6« 
41-  54 
99  —102 

I-     3 

Bft-  5H 
99  -102 
94  —  98 
99  — 103xd 
A-       !& 

86  —  91 
354-  434  xd 


4  16  2 
4  14  4 
4  18  0 
4  11  10 


6  18  6 
4  17  7 
4  11  9 
4    7  10 


La  Plata  meo.  Trms,  Ord, 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord, 

Do.    6%  Pref 

Do.     5  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord,     . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    .. 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6%lBtDeb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  4i  %  Deb. 


tiooo 

$100 


fi 

«■ 

64 

6 

6 

5 

B 

B 

B 

B 

6 

B 

B 

7 

7 

B 

B 

6 

in 

6 
10 

6 

B 

B 

B 

24 

B 

ft 

H 

B 

% 

n 

B 

h 

B 
10 

B 

lOt 

B 

B 

B 

B 

B 

5 

« 

7 

6 

K 

B 

5 

*i 

*4 

^1! 

1-  li 

)3  —  97 
100  —102 

89  —  92 
103  —105 


1024-1044 
7i-    7S 


lA-    lA 

99  —102 
5i-    5i 

97  —  99 
155  —168  xd 
1031— 104i 

99J— 100| 
265  —270 
106  —108 

824—  854 

97  —  99 
61-  5| 

100  —103 
1044 -1064 


4  16  0 

6  3  1 

4  18  0 

6  8  8 

4  15  2 

6  10  3 

4  18  0 
6  14  10 

6  11  a 

7  0  4 
4  13  0 
1  18  4 
4  18  0 
6  4  4 
4  11  0 

3  3  3 

4  16  0 
4  19  8 

3  14  1 

4  12  7 

5  17  0 

6  10 

5  19  2 

6  11  7 
4  17  1 


MANUPACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboock  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Piior  liien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  HelBby  Cables      .. 

Do,    Pref 

Do.    Deb 

British  Thomson-Houston, Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.     Pref 

Brush,  7%  Pref 

Do,    5  %  Prior  Lien  Deb.     , . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Fref.  

Do.    Leb 

Castner-Eellnei 

Do.    Deb 


ih- 

%5~ 


71-    8i 
6i-    6| 

101  —103 
96  —  98 

I'a —      tS 
67  —  60 

102  —105 
2/.  -3/. 

4/6  — b;- 

0-      i 

75  —  80 


Crompton  &  Co,    . .        •  • 

Do.     Deb 

Dick,  Eerr 

Do.     Pref. 

Do.    Deb 

Edison  &  Swan,  A,  £S  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electrio,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T,     . . 

Do.    Pref 

Telegraph  Construction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


Unless  otherwise  stated,  all  shares  are  folly  paid,     t  Interim  dividend. 


Bank  rate  of  Discount  3  oer  cent..  May  9th,  19' 2. 
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A   PECULIAR   FRACTURE   IN  A    SUBMARINE 
CABLE. 

The  submarine  telegraph  cable  between  Gutzlaff  and  Amoy, 
belonging  to  the  Great  Northern  Telegraph  Co.  was,  in  May, 
1909,  partly  removed  from  its  old  track  to  a  new  position 
nearer  the  coast  in  order  to  reduce  its  length. 

Unfortunately,  the  new  track  turned  out  to  be  very  bad, 
inasmuch  as  no  fewer  than  10  fractures  occurred  in  the  course 
of  about  six  months,  all  between  td  and  10  miles  from 
Gutzlaff,  at  a  depth  of  about  1:5  fathoms.  The  armouring  of 
the  cable  consisted  of  10  No.  1  niild-stcel  wires  with  an 
outside  serving  of  tarred  jute.  The  cable,  when  picked  up, 
was  covered  with  a  thick  layer  of  mud  and,  while  the  serving 
was  quite  undamaged,  the  copper  strand  and  more  or  less  of 
the  sheathing  wires  were  broken  without  showing  any  notable 
elongation,  the  surfaces  of  the  fractures  being  quite  plane, 
exactly  like  those  found  in  brittle  substances. 

During  one  of  the  repairs,  a  bend  was  found  in  the  cable, 
and  when  the  serving  was  removed,  nine  out  of  the  ten 
sheathing  wires  were  found  broken.  In  another  case  a  small 
piece  of  wire  a  few  inches  long  dropped  out  from  the  sheathing 
when  the  serving  was  taken  off. 

A  length  of  tlic  cable  near  one  of  the  fractures  was  cut  out 
for  test  by  the  National  Physical  Laboratory  at  Teddington. 
Two  wires  from  the  cable  were  compared  with  two  new  ones 
of  the  same  (juality,  all  being  turned  down  before  the  tests 
were  taken. 

The  results  are  given  in  the  following  table  : — 


Tensile  Tests. 

- 

From  broken  cable. 

New  wire. 

A. 

B. 

A. 

B. 

Diameter  in  inches... 

0-210 

0-236 

0-210 

0-236 

Elastic     limit,     tons 

per  8q.  in 

11-68 

11-95 

irio 

11-03 

Modulus  of  elasticity, 

lb.  per  sq.  in. 

3(rsx  10" 

30-5  X  10« 

30-3  X 108 

30-1  X  10» 

Yield  stress,  tons  per 

Broke  at  a 

sq.  in 

side  gauge 
marks,  the 

2398 

23-32 

24-78 

Maximum  stress,  tons 

per  sq.  in 

oraok    ex- 

30-53 

30-46 

30-66 

Ratio         Yield 

Maximum 

tending  half- 

way through 
the   speci- 

0-79 

0-77 

0-81 

Extension  on  '■^  in.  ... 

men. 

*160  % 

180  % 

19-7  % 

*  Broke  ^  in.  from  gauge  mark. 

By  single-blow  impact  tests  on  notched  specimens  in  the 
Izod  machine,  one  sample  from  the  liroken  cable  absorbed 
11-75  ft.-lb.  at  fracture.  A  second  sample  from  the 
broken  cable,  however,  only  absorbed  T-ti5  ft.-lb.,  and 
showed  a  crystalline  fracture. 

The  last-mentioned  sample  piece,  as  well  as  sample  A, 
were  nearest  the  fracture,  and  the  National  Physical 
liaboratory  therefore  concludes  that  the  brittleness  is  only 
found  there,  and  that  the  wire  was  of  exactly  the  same 
quality  as  the  new  wire  it  was  compared  with. 

The  general  micro-structure  of  both  the  old  and  the  new 
wires  was  found  to  be  very  similar  and  quite  normal  for  iron 
or  very  mild  steel  wires  of  this  description.  Quite  close  to 
the  actual  fracture,  however,  the  wires  showed  a  number  of 
microscopic  cracks  whose  presence  readily  accounts  for  the 
results  of  the  two  mechanical  tests  just  described.  The 
appearance  of  one  of  these  cracks  is  illustrated  in  lig.  1, 
magnified  100  diameters. 

The  National  Physical  Laboratory  points  out  that  the 
cracks  are  of  a  very  distinctive  and  typical  kind,  such  as  are 
always  found  in  specimens  of  iron  or  mild  steel  which  have 
been  exposed  to  repeated  alternations  of  stress  up  to,  or 
nearly  up  to,  the  breaking  point.  These  cracks  are  typical 
of  the  gradual  failure  of  such  material  under  fatigue  or 
alternating  stress. 

The  different  tests  appear  to  indicate  that  the  wires  in  the 
cable  were  of  the  usual  quality,  and  that  the  defects  observed 
are  in  all  probability  the  result  of  some  mechanical  action  to 
which  the  material  was  subjected  after  the  cable  was  laid. 
The  fracture  appears  to  have  been  caused  by  the  material 
having  been  fatigued  by  many  thousand  bends  or  twistings, 


and,  as  all  the  wires  were  broken  close  to  the  same  point, 
and  the  copper  strand  showed  no  signs  of  stretching,  these 
bends  or  twistings  must  have  been  of  a  very  local  character. 

The  Great  Northern  Telegraph  Co.  have  themselves  tested 
several  of  the  wires  from  the  cable,  and  have  obtained 
similar  results  to  those  of  the  National  Physical  Laboratory. 
The  breaking  strain  was  between  2ft  and  32  tons  per 
sq.  in.,  with  an  elongation  between  1.5  and  20  per  cent., 
and  1 1  to  1 7  twists  in  6  in.  Two  of  the  wires  broke  like 
glass  when  hammered  ont  with  a  wooden  mallet  on  a  wooden 
block,  while  the  remaining  pieces  of  the  same  wires  were 
subjected  to  tensile  tests  without  showing  anything  abnormal. 
<  )n  bending  a  piece  of  wire  (one  end  of  which  was  fastened 
in  a  vice),  backwards  and  forwards  at  a  very  small  angle,  or, 
so  to  speak,  shaking  it  for  about  20  minutes,  a  fracture 
occurred  with  a  plane  surface  quite  similar  to  that  in  the 
cable. 

According  to  a  test  carried  ont  by  the  Government  Labora- 
tory at  Copenhagen,  the  wire  contained  only  0-05  per  cent, 
of  phosphorus. 
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All  these  tests,  together  with  the  fact  that  the  cable  has 
not  been  interrupted  after  being  moved  some  few  miles 
(eastward)  in  November,  190'.),  indicate  that  these  curious 
fractures  may  have  been  caused  by  some  outside  circum- 
stances. 

The  managing  director  of  the  India-Rubber,  Gutta-Percha 
and  Telegraph  Works  Co..  Ltd.,  Mr.  Gray,  thinks  it  is 
possible  that  the  cable  might  have  been  laid  too  tightly  in 
the  locality  where  the  breaks  occurred,  and  as  this  was  off 
the  mouth  of  the  Tsien  Tang  Kiang  River,  alterations  in  the 
flow  may  have  been  the  cause  of  the  vibrations  which  broke 
the  cable.  He  also  points  out  that  there  are  numerous 
examples  of  breaks  in  cables  off  the  mouths  of  rivers  which 
have  been  difficult  to  explain  satisfactorily.  On  a  sloping 
beach  gravitation  must  produce  a  slight  slipping  of  the 
muddy  bottom  from  shallow  to  deep  water,  and  the  friction 
of  the  flowing  mud  will  eventually  produce  a  heavy  tensile 
strain  on  the  cable.  Mr.  Gray  mentions  one  case  off  Bombay 
where  the  copper  conductor  broke  inside  the  cable  while  this 
was  otherwise  perfect,  and  another  similar  case  close  to 
Senegal. 

Mr.  Petley,  of  the  Telegraph  Construction  and  Maintenance 
Co.,  has  had  cases  in  the  North  Sea  where  cables  buried  in 
sand  broke  by  a  sudden  jerk,  showing  fractures  similar  to 
those  of  the  Gutzlaff- Amoy  cable. 

The  Great  Northern  Telegraph  Co.  have  themselves 
experienced  a  case  in  the  North  Sea  somewhat  analogous  to 
those  mentioned  by  Mr.  Gray.  During  the  picking-up  of  the 
cable,  which  was  well  buried  in  hard  sand,  and  therefore 
exposed  to  heavy  strain  and  violent  vibrations,  the  telegraphic 
communication  with  the  cable  hut  was  suddenly  interrupted, 
and  on  examination  the  core  was  found  broken  in  two  different 
places,  although  the  sheathing  (12  No.  3  wires)  was  not 
damaged  in  the  least.  The  copper  strand  as  well  as  the 
gutta-percha,  which  were  quite  sound,  had  the  appearance  of 
having  been  cut  with  a  sharp  knife. 

Prof.  E.  Suenson  (Royal  Polytechnic  College,  Copenhagen), 
who  has  written  the  above  article  for  the  Danish  technical 
paper,  Ingenioren,  thinks  that,  as  repeated  twistings 
generally  produce  a  fracture  with  a  screw  surface, 
and     as     the     fracture     in     this  ^  case     had     a    plane 
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surface,  the  breaks  must  have  been  caused  by  either 
stress  or  bending  tensions.  Such  tensions  might  be  due  to 
the  flood  cari7ing  the  cable  toward  the  coast  and  the 
ebb  drawing  it  out  again,  but  the  number  of  these  move- 
ments would  be  far  too  few  in  the  short  time  the  cable  has 
been  lying  in  this  track  to  be  of  any  consequence.  If,  on 
the  other  hand,  the  cable  had  been  suspended  between  two 
submarine  rocks,  it  is  just  feasible  that  the  out-flowing  mud 
could  have  acted  on  the  cable  in  the  same  way  as  the  violin 
bow  acts  on  the  string,  by  carrying  it  along  until  the  strain 
grows  so  heavy  that  the  cable  springs  back,  when  it  would 
again  be  seized  by  the  out-flowing  nnid,  and  so  on.  In  this 
way  the  number  of  repeated  tensions  would  be  considerable 
in  the  course  of  a  short  time ;  but  Prof.  Suenson  thinks 
that  even  this  would  not  account  for  the  fractures  in  this 
instance. 


NOTES  ON  VACUUM  CLEANERS. 


[communicated.] 
The  danger  of  dust  as  a  harbour  and  vehicle  of  transit  for 
bacteria,  and  hence  as  a  factor  in  the  spread  of  disease  and 
the  contamination  of  food,  cannot  be  exaggerated.  Ordinary 
methods  of  dusting  and  sweeping  merely  displace  dust  and 
dirt  into  the  folds  of  a  textile  material  or  into  more  or  less 
open  receptacles.  The  mechanical  forces  exerted  in  the 
operation  "  raise "  a  considerable  percentage  of  the  fine 
dust  particles,  which  "  settle  "  again  after  floating  for  a  time, 
and  of  the  remainder,  some  is  pressed  into  the  pores  and 
interstices  of  the  material  on  which  it  lies. 

The  general  principle  of  vacuum  cleaning  is  well  known 
— a  reduced  pressure  is  created  at  the  mouth  of  a  nozzle 
(the  cleaning  "  tool  "),  and  the  strong  current  of  inrushing 
air  thus  created  carries  with  it  all  the  loose  dust  and  dirt 
present  in  its  path  and  deposits  this  in  settling  and  filter 
chambers,  or  discharges  it,  mixed  with  water  to  a  sludge, 
into  the  sewerage  system. 

Apart  from  the  hygienic  merits  of  the  vacuum  process, 
there  is  a  great  saving  in  the  labour  of  house  cleaning  ; 
spots  are  accessible  to  suction  which  can  be  reached  by  no 
other  means,  and  dirt  is  lifted  instead  of  being  pushed  down 
and  along.  A  little  practice  enables  the  various  cleaning 
tools  to  be  used  correctly,  expeditiously  and  with  a  minimum 
of  changes.  The  uses  to  which  vacuum  plant  can  be 
applied  include  all  domestic  dirt-removing  processes,  hair 
drying,  &c.,  and  the  economical  shifting  of  large  quantities 
of  grain,  sand,  ashes,  and  so  forth. 

The  desiderata  of  vacuum  cleaners  include  suitability  for, 
and  rapid  and  thorough  action  on,  all  classes  of  work  to  be 
dealt  with.  There  are  two  distinct  actions  to  be  provided, 
viz.,  "sweeping"  and  "cleaning."  Surface  dirt  requires 
for  its  removal  a  sweeping  action  caused  by  the  displace- 
ment of  large  volumes  of  air  at  high  speed  and  low  vacuum, 
and  this  case  is  excellently  met  by  centrifugal  exhaust  fans. 
True  "  cleaning  "  action — the  removal  of  dirt  more  or  less 
entangled  in  and  below  fabrics — requires  a  much  greater 
working  vacuum,  and  for  this  purpose  diaphragm  pumps  are 
superior  to  centrifugal  fans.  Large  pieces  of  string  and 
paper  are  lifted  with  comparative  ease,  but  in  the  removal 
of  such  light  but  clinging  materials  as  lengths  of  cotton 
thread,  ordinary  brush  sweepers  (such  as  the  Bissel  machine) 
are  better  than  any  vacuum  cleaner ;  the  tremendous 
draught  required  for  their  removal  by  suction  naturally 
damages  the  nap  of  carpets  and  other  fabrics. 

For/able  v.  Slationanj  Cleaners. —  Portable  cleaners  are 
very  tempting  for  ordinary  domestic  work,  but  it  is  difficult, 
if  not  impossible,  to  pro\ide  sufficient  mechanical  strength 
to  cover  the  conditions  of  everyday  unskilled  usage  and 
sufiicient  power  to  allow  of  all  classes  of  cleaninsj  while 
keeping  the  weight  of  the  apparatus  within  such  limits  that 
it  is  really  portable  and  so  light  as  not  to  damage  carpets, 
polished  flooring  and  so  on.  The  weight  of  "  portable  "  sets 
of  really  satisfactory  power,  strength  and  efficiency  rises  to 
0'5-0'7y  cwt. 

For  reliability,  satisfactory  operation  and  low  running 
costs,  a  stationary  pumping  plant  should  be  installed  and 
connected  by  permanent  piping  to  nozzles,  in  rooms  and 
coiTidors,  to  which  flexible  hosing  and  cleaning  tools  are 
connected   in   the   ordinary   way.       Such    installations   are 


naturally  more  costly  than  portable  cleaners,  but  the  addi- 
tional outlay  is  not  commensurate  with  the  more  satisfactory 
operation  secured.  At  present,  an  equipment  which  is  very 
cheap  in  first  cost  is  likely  to  prove  very  costly  in  repairs, 
while  affording  poor  cleaning. 

Types  of  Pumps. — The  nature  of  the  work  makes  it  very 
desirable  to  avoid  valves  in  the  exhauster,  and,  for  this 
reason,  centrifugal  fans  or  multi-stage  turbines  are  mostly 
employed.  A  simple  centrifugal  pump  will  not,  however, 
provide  a  sufficiently  high  vacuum  to  acioiuiilish  thorough 
deanimj,  though  the  characteristics  of  the  fan  are  admirably 
suited  to  sweeping  operations.  If  the  intake  becomes  almost 
or  wholly  closed  (by  close  pressing  of  the  tool  on  its  work), 
a  pump  exhauster  continues  to  maintain  a  vacuum  of  7  in.  to 
10  in.  of  mercury,  and  does  not  overload  the  driving  motor. 
On  the  other  hand,  a  rotary  blower  produces  a  much  higher 
vacuum  and  seriously  overloads  the  motor.  Rotary  pumps 
produce  negligible  vibration,  and  special  foundations  are  un- 
necessary, but  reciprocating  pumps  require  a  heavy  fly-wheel 
to. avoid  excessive  speed  variation,  and  vibration  is  usually 
troublesome  (the  reciprocating  masses  forming  a  high  per- 
centage of  the  total  weight). 

Typical  vacuum-displacement  curves  for  portable  cleaning 
sets  are  shown  in  fig.  1  ;  curve  A  applies  to  reciprocating 
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Air  Displacement  =  C.  ft.  per  minute. 
Fig   1  — Peefoemance  of  Air  Pumps. 

pumps  and  curve  b  to  centrifugal  pumps.  It  is  clearly 
advantageous  to  work  on  the  steep  part  of  the  curve  in  the 
former  case,  the  displacement  then  varying  little  over  a  wide 
range  of  vacuum. 

Driving  Motors. — A  few  vacuum  cleaners  are  built  for 
hand  operation,  but  it  is  unlikely  that  these  will  ever  become 
very  popular.  The  labour  entailed  in  carpet  sweeping  is, 
if  not  greater,  at  least  more  apparent  than  when  using 
ordinary  rotary-brush  sweepers,  and,  in  cleaning  bookshelves, 
cornices  and  the  like,  it  is  very  desirable  to  have  both  hands 
free  for  the  manipulation  of  the  cleaning  tool  and  for  steady- 
ing oneself.  Finally,  the  cost  of  hand-operated  cleaners  is 
not  sufficiently  less  than  that  of  electrically-driven  sets,  to 
compensate  for  the  above  disadvantages.  Hand  operation  of 
really  large  cleaners  is  out  of  the  question. 

In  factories  and  the  like,  it  may  be  convenient  to  drive 
the  vacuum  pump  by  belting  from  a  main — or  counter — shaft, 
but  usually  it  is  preferable  to  employ  an  independent,  direct- 
coupled  motor.  "Wherevei-  possible  a  d.c.  shunt  machine 
should  be  employed,  but,  in  case  of  necessity,  a  three-phase 
induction  motor  (with  slip-rings  if  over  1  or  2  h.p.),  or  a 
single-phase  repulsion  motor  may  satisfactorily  he  employed. 

In  many  small  portable  cleaners,  an  alarming  temperature 
rise  is  allowed  in  the  motor.  This  is  very  likely  to  lead  to 
ultimate  trouble,  and  the  purchaser  of  such  a  set  should 
insist  on  a  good  life  guarantee. 

Little  latitude  is  available  in  the  disposition  of  the  driving 
motor  in  run-about  portable  cleaners  ;  gearing  should  be 
rigorously  eschewed.  Where  space  is  limited  a  vertical-shaft 
motor  should  be  directly  coupled  to  a  vertical -shaft  rotary 
pump,  but  if  over  5  h.p.  is  required,  it  is  generally  preferable 
to  use  a  horizontal  set.  A  minor  but  appreciable  advantage 
of  the  vertical  disposition  is  that  the  pump  rotor  is  "floated  " 
by  the  air  passing  and  the  load  on  the  footstep  bearing  is  thus 
considerably  reduced. 
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Cleaning  sets  for  house-to-house  use  oi-  for  use  away  from 
an  electric  power  supply  may  conveniently  and  economically 
lie  driven  by  petrol  or  oil  engines. 

\'(iiuum  :  Air  JJixjjIaicmriit ;  Hursc-Powtr. — "Sweeping" 
operations  require  very  low  vacua,  the  cleaning  nozzle  being 
held  slightly  aliovc  the  surface  cleaned  and  thus  practically 
in  free  air.  For  rug  cleaning,  a  vacuum  not  less  than  2  in. 
to  'i  in.  of  mercury  is  necessary  ;  a  1-in.  vacuum  gives  very 
poor  results,  but  too  high  a  vacuum  {c.(j.,  5  in.- 10  in.  mer- 
cury), leads  to  injury  of  the  "  pile  "  and  soon  produces  a 
threadbare  appearance  by  removing  tlie  nap.  The  cleaning 
of  very  liglit  fabrics  (such  as  lace  curtains)  amounts  to  a 
"  sweeping  "  operation. 

A  nozzle  vacuum  of  1  in.  mercury  produces  an  air  velocity 
of  about  1,000  ft.  per  minute,  and  of  3  in.  about  2,(500  ft. 
per  minute.  The  volumetric  air  displacement  required  in  the 
pump  obviously  depends  on  the  area  of  the  nozzle  opening, 
on  the  vacuum  re(]uired  and  on  the  numlier  of  nozzles  in 
simultaneous  use.  AVith  a  single  :|-in.  diameter  nozzle  in 
free  air  (sweeping),  a  portable  cleaner  should  displace 
1,200-1,800  cb.  ft.  per  hour,  and  a  stationary  cleaner  some 
2,000-2,500  cb.  ft.  per  hour.  Corresponding  figures  when 
"cleaning"  at  3  in.  (mercury)  vacuum  are  700-1,000  cb.  ft. 
and  2,000  cb.  ft.  per  hour.  With  free-air  suction  and  dis- 
charge, a  1-H.P.  stationary  central  pumping  plant  should 
displace  2,000-2,.")00  cb.  ft.  per  hour,  and  a  lO-u.p.  plant 
9,000-10,000  cb.  ft.  per  hour. 

Small  centrifugal  jxirtable  cleaners  consume  from  to  100-300 
watts,  and  the  largest  portable  sets  require  700-1,000  watts. 
Central  stationary  suction  plant  is  designed  on  a  more  liberal 
scale,  and  from  1  to  2  ii.p.  is  allowed  for  working  one  hose  at 
a  time,  10  H.i'.  for  four  points,  50  ii.i-.  for  2(i  points,  and 
100  H.p.  for  -10  points.  The  largest  stationary  cleaning 
equipments  yet  built  are  the  120-ii.i>.  "  Otovacum"  turbine 
exliausters  for  operating  50-70  cleaning  sets  at  one  time. 

Costs  and  ]\iii/hfs. — Hand-operated  portable  cleaners  are 
available  which  weigh  from  10  to  If)  lb.,  and  cost  from  £2  to 
£7  each  (including  the  smallest  possible  set  of  accessories). 
The  lightest  motor-driven  portable  cleaners  weigh  from 
10  to  15  lb.,  and  cost-  £I0-£12  complete  with  the  usual 
accessories.  Larger  and  more  powerful  portable  cleaners, 
mounted  on  trolley  trucks  and  suitable  for  cleaning  carriages, 
&c.,  weigh  from  3iiO  lb.  complete  (1  u.p.)  to  1,800  lb.  (7  to 
10  H.P.).  The  stationary  "  Vorte.x  "  equipment  weighs  from 
800  lb.  net  in  the  1-H  p.  size  to  1,300  lb.  in  the  7-5  to 
;t-5-u.p.  size,  the  overall  space  occupied  (including  motor, 
pump  and  tanks),  ranging  from  12  cb.  ft.  to  50  cb.  ft., 
and  the  cost,  excluding  accessories,  from  £50  to  £250. 

A  portable  cleaner  costing  £12,  and  consuming  200  watts, 
is  not  to  be  compared  in  efficiency  and  overall  running  cost 
with  a  1-H.p.  stationary  plant  costing  £30  net  (to  which 
must  be  added  the  comparatively  small  cost  of  the  necessary 
permanent  piping  about  the  building). 

Hosiiif/  and  Piping.— A  1-25-in.  rubber  hosing  is  suitable 
for  ordinary  domestic  use,  and  should  be  reinforced  by  a 
spiral  steel  wire  armouring  ;  the  diameter  should  be  increased 
to  2  in.  where. a  long  length  (say,  over  30  ft.)  of  hosing  is 
to  be  used  at  one  cleaning  point,  or  where  large  quantities  of 
dirt  are  to  be  bandied.  Flexible  steel  hosing  should  be  used 
for  hot  ashes  or  similar  materials. 

Too  much  care  cannot  be  devoted  to  the  permanent  piping 
in  a  central  suction  installation.  Gas  or  steam  piping  with 
a  smooth  internal  bore  of  not  less  1-5  in.  to  2-0  in.  diameter 
should  be  employed,  and  easy  changes  of  direction  should  be 
employed  in  its  erection.  Sharp  elbows  must  never  be 
employed  ;  where  the  desired  deflection  cannot  be  obtained 
by  varying  the  set  of  the  pipe,  bends  of  large  radius  must  be 
used.  Crevices  or  other  lodging  points  for  dust  must  be 
avoided  at  joints,  and  special  care  must  be  taken  in  the 
arrangement  of  cross-connections  that  dirt  cannot  be  carried 
by  its  inertia  into  an  opposite  cross-pipe  (thus  blocking  the 
latter),  instead  of  being  drawn  down  the  main  pipe.  The 
diameter  of  the  various  sections  of  the  piping  should  increase 
as  the  central  suction  plant  is  approached. 

It  is  not  generally  realised  how  great  is  the  air  friction  in 
piping  ;  much  of  the  power  lost  in  overcoming  this  resistance 
may  be  avoided  (and  the  useful  capacity  of  a  given  pump 
correspondingly  increased)  by  liberality  in  the  matter  of  pipe 
diameter,  and  by  avoiding  bends,  constrictions  and  obstruc- 
tions, 


Connections  between  flexible  hosing  and  wall  nozzles  in 
the  permanent  piping  should  be  by  bayonet  or  other  easily 
fitted  locking  catches  and  conical  seatings.  A  spring  shield 
should  be  provided  to  cover  each  connecting  nozzle  when  not 
in  use  ;  in  case  of  emergency,  the  latter,  or  any  other 
opening  or  leakage,  can  be  temporarily  sealed  by  a  sheet 
of  tough  paper  of  suitable  size  and  thickness. 

Clenniiui  Tuoh  Required. — It  is  impossible"  to  meet  the 
many  conditions  of  house  cleaning  by  the  use  of  a  single 
suction  nozzle  or  tool.  For  flat,  wide  surfaces,  a  rectangular 
nozzle  10  in.  to  12  in.  wide  (fig.  2a  for  carpets,  kc),  or 
15  in.  to  24  in.  wide  (fig.  2ii  for  Itare  floors,  walls,  &c.), 
shoulil  be  employed  ;  in  the  latter  case,  the  nozzle  should  be 
surrounded  by  felt  (for  floors),  or  good  bristle-brush  bristles, 
(for  wall  paper).  A  narrower  (s<iy  5  in.)  rectangular  tool 
is  suitable  for  furniture  upholstery,  and  a  round  or  short 
rectangular  brush  nozzle  (fig.  2c)  is  convenient  for  miscel- 
laneous upholstery  and  small  work.  A  suction  hand  brush 
6  in. — 8  in.  long  is  shown  in  fig.  2d  ;  a  90°  cornice  brush  in 
fig.  2e  ;  and  a  rubber  "  tufting  "  nozzle  in  fig.  2f. 


Fig.  2. — Vacci  .m-Cleamni;  Tools. 

The  width  of  the  suction  opening  in  rectangular  tools  varies 
from  ^  in.  to  I  in.,  the  area  of  the  opening  ranging  from  0'5 
to  2-0  sq.  in.,  according  to  the  size  of  the  cleaner.  In  the 
best  cleaning  equipments,  provision  is  made  for  regulating 
the  vacuum  at  the  nozzle  by  simple  valve  gear  in  the  guiding 
handle  ;  the  latter  is  of  tubing,  built  up  to  any  reasonable 
length  from  bayonet-jointed  sections. 

in  several  types  of  portable  cleaner,  it  is  possible  to  dis- 
connect the  pump  discharge  from  the  collecting  bag  or  tank 
and  couple  it  to  a  length  of  flexible  hose  terminating  in  an 
appropriate  blowing  tool  (usually  with  a  simple  rectangular 
slit,  and  often  with  the  addition  of  a  brush).  The  intake  of 
the  cleaner  being  in  free  air,  a  jet  of  clean  air  is  blown  from 
the  nozzle  and  is  very  useful  in  cleaning  books,  dynamo 
windings,  pianos,  and  so  on.  Of  course,  the  dust  displaced  is 
now  raised  and  must  be  collected  by  suction  after  it  haa 
settled  on  the  surroundings. 

Disposal  of  Refuse. — It  is  an  important  advantage  of 
vacuum-cleaning  plant  that  the  dirt  is  entirely  removed  from 
the  locality  of  its  collection.  In  portable  cleaners,  a  dust  bag 
and  filter  forms  a  light  and  satisfactory  equipment,  the 
filtered  exhaust  being  discharged  into  the  surrounding  air 
(often  at  quite  a  high  temperature,  owing  to  heating  by  the 
motor  windings). 

It  is  necessary  in  all  but  the  cheapest  equipments  to  provide 
for  the  centrifugal  separation  (usually  by  a  single  sharp  bend) 
of  large  pieces  of  paper  and  string  in  "  intercepting  "  tanks 
placed  immediately  before  the  suction  pump,  and  preferably 
also  between  the  various  room  nozzles  and  the  main  piping 
ystem.  Dust  which  is  not  deposited  in  these  chambers  may 
afely  pass  through  the  rotary  suction  pump  (providing  the 
airways  of  the  latter  are  made  large,  smooth  and  simple) 
and  either  be  (1)  mixed  to  a  sludge  with  water,  as 
in  the  Siemens  "  Vortex "  system,  or  (2)  arrested  by  filter 
screens,  or  (3)  deposited  in  a  centrifugal  separator,  the  foul 
air  being  discharged  to  a  sewer  or  chimney,  as  in  the 
"  Otovacum  "  system. 

Intercepting  chambers  require  emptying  at  intervals, 
depending  on  the  class  of  cleaning  performed,  and  dust  bags 
and  tanks  require  emptying  daily  or  more  frequently,  accord- 
ing to  their  capacity.  -  There  is  no  doubt  that  the  Vortex 
sludging  system,  as  arranged  for  automatic  water  supply  (at 
the  rat*i  of  about  1  gallon  per  1,000  cb.  ft.  of  air  per  hour) 
and  sewer  discharge  is  the  most  convenient  and  hygienic  for 
stationary  and  large  portable  equipments.  For  small  portable 
cleaners  a  dust-bag  collector  is  hghter  and  more  convenient. 
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PROCEEDINGS    IN    AN    ARBITRATION. 

[by  a  le&al  contributor.] 


The  electrical  engmeer  who  is  called  upon  to  act  as 
arbitrator  finds  liimself  in  a  new  atmosphere.  Although  he 
has  frequent  occasion  to  use  the  judicial  faculty  m  the 
course  of  his  professional  duties,  when  he  sits  as  arbitrator 
he  must  be  a  judge  in  the  strict  sense  of  the  term.  Excluding 
any  element  of  jjersonal  bias,  which  the  parties  have  been 
careful  to  eliminate  by  the  judicious  selection  of  the  arbitrator, 
it  is  manifest  that  other  causes  may  be  at  work  to  prevent  a 
man  from  hearing  and  determining  according  to  the  evidence. 
He  may  rely  too  much  on  a  preconceived  opinion,  or  he  may 
decide  the  case  before  him  in  accordance  with  some  obsolete 
or  fanciful  theory  of  his  own.  The  question  at  issue  may  be  : 
Has  the  contractor  installed  an  efficient  plant  ?  That  is  a 
question  to  be  decided  after  both  sides  have  been  fully  heard. 
While  an  arbitrator  should  not  allow  his  mind  to  be  warped 
by  mere  prejudice  against  any  particular  method  of  con- 
struction or  design  which  was  not  shared  by  the  witnesses 
called  before  him,  he  may  rely  upon  his  own  skill  and  judg- 
ment to  some  extent.  In  the  circumstances  a  few  notes 
relating  to  the  duties  of  an  arbitrator  may  be  found  useful. 

Broadly  speaking,  it  may  be  stated  that  the  proceedings 
before  an  arbitrator  are  similar  to  those  in  a  court  of 
justice.  The  arbitrator  appoints  the  time  and  places  of 
meeting  and  adjournment,  but  they  must  be  reasonable  and 
notice  must  be  given  to  both  parties,  or  the  award  will 
be  void.  It  is  usual,  of  course,  to  consult  both  parties 
before  fixing  the  time  and  place. 

In  the  conduct  of  the  proceedings,  an  arbitrator  should  be 
guided  by  the  principles  of  fair-play,  which  will  lead  him  to 
decide  the  case  impartially.  Thus,  he  should  not  hear  one 
party  in  the  absence  of  the  other,  nor  should  he  exclude  the 
witnesses  of  one  party  from  the  room  where  he  is  sitting, 
unless  those  on  the  other  side  are  also  excluded.  Failure  to 
observe  principles  such  as  these  may  have  serious  results. 
Thus,  an  award  may  be  set  aside  : — 

1.  If  the  arbitrator  hears  one  party  and  refuses  to  hear 
the  other.  .      . 

■2.  If  the  arbitrator  holds  private  communication  with 
one  of  the  parties  on  the  subject  matter  of  the  reference. 

3.  Where  the  arbitrator,  unless  justifiably  proceeding 
ex  parte,  examines  one  of  the  parties  or  the  witnesses  on 
one  side  in  the  absence  of  the  other  party  :  or  receives 
information  from  the  one  party  in  the  absence  of  the  other. 

4.  Where  the  arbitrator  examines  witnesses  in  the 
absence  of  both  parties. 

In  any  of  the  above  cases  the  award  runs  grave  risks  of 
being  set  aside,  notwithstanding  that  the  arbitrator  may  swear 
that^the  evidence  thus  received  had  no  effect  upon  his 
award.  The  arbitrator,  in  his  capacity  as  judge,  is  bound 
to  hear  and  determine,  and  must  not  determine  until  he  has 
given  a  fair  and  patient  hearing  to  both  sides.  He  should 
bear  in  mind  the  precept  of  Marcus  AureUus,  who  wrote  : 
"  To  be  patient  is  a  branch  of  justice." 

To  the  rule  that  the  arbitrator  must  not  hear  one  party  in 
the  absence  of  the  other  there  is  an  obvious  exception, 
namely,  that  if  one  of  the  parties  is  deliberately  keeping  out 
of  the  way,  or  keeping  back  his  evidence  to  delay  the 
reference,  the  arbitrator  may  proceed  ex  jmrte.  The 
arbitrator  should  endeavour  to  suit  the  convenience  of  the 
parties  in  arranging  for  times  for  the  hearing._  If  counsel 
are  employed,  their  convenience  is  usually  met  in  fixing  the 
time  and  place  of  the  hearing,  which  may,  of  course,  last  for 
several  days.  It  will  often  be  desirable  with  a  view  to 
ajcommodating  the  legal  gentlemen  employed  to  fix  the 
hearing  at  4  o'clock,  and  to  sit  on  Saturday  afternoon,  or  at 
other  times  when  the  Courts  are  not  sitting. 

All  arbitrator  should  refrain  from  accepting  the 
hospitality  of  one  party,  lest  the  invitation  may  be  given 
with  the  intent,  or  have  the  effect,  of  inducing  him  to  act 
unfairly.  It  has,  however,  been  decided  that  for  an 
arbitrator  to  lunch  or  to  dine  with  one  of  the  parties  in  the 
absence  of  the  other  is  not  of  itself  sufficient  to  invalidate 
an  award.  The  practice,  however,  is  undesirable,  and  should 
be  avoided. 


The  evidence  which  may  be  adduced  before  an  arbitrator 
is  to  all  intents  and  purposes  the  same  as  the  evidence  which 
will  be  received  in  a  court  of  justice.  The  arbitrator  is  the 
judge  of  the  admissibility  of  evidence  so  far  as  the  com- 
petency of  the  witnesses  is  concerned,  and  if  he  receives 
evidence  which  is  not  admissible  the  party  aggrieved  has  no 
remedy  unless,  indeed,  he  make  an  application  to  the  Court 
before  the  award  is  issued.  For  the  Court  has  power  to 
revoke  the  arbitrator's  authority  if  he  admit  improper 
evidence  or  refuse  to  admit  evidence  which  is  legally 
admissible.  For  instance,  hearsay  evidence  is  inadmissible 
in  a  court  of  justice,  except  under  very  special  circum- 

A  valid  award  must  extend  to  all  the  matters  which  are 
submitted,  and  if  the  arbitrator  refuse  to  hear  the  endence 
or  to  decide  a  particular  point,  the  party  aggrieved  may  go 
to  the  Court  and  say,  "  All  the  matters  in  issue  have  not 
been  decided,  and   I  therefore  claim  to  have  the  proceedings 

The  principal  statutes  providing  for  the  reference  of  dis- 
putes to  arbitration  allow  witnesses  to  be  examined  on  oath. 
In  general,  evidence  should  be  so  taken  unless  both  parties 
dispense  with  it.  Where  the  agreement  to  refer  requires 
the  evidence  to  be  on  oath,  the  arbitrator  may  not  dis- 
pense with  this  formality  without  the  consent,  express  or 
implied,  of  the  parties.  Where  the  submission  requires  the 
witnesses  to  be  examined  on  oath  the  arbitrator  cannot 
receive  evidence  on  affidavit,  as  the  witnesses  must  be 
examined  viva  voce. 

The  reason  for  this  rule  will  be  apparent  when  it  is 
remembered  that  the  evidence  of  nearly  every  witness  is 
valueless  unless  he  is  subjected  to  cross-examination.  If  he 
makes  a  statement  in  an  affidavit,  or  in  answer  to  questions 
on  behalf  of  the  party  by  whom  he  is  caUed,  he  may  quite 
unintentionally  omit  to  mention  many  facts  which  are 
material.  . 

An  arbitrator  may  consult  men  of  science  m  every  depart- 
ment where  it  becomes  necessary,  and  although  he  may  not 
acrree  beforehand  to  be  bound  by  whatever  opinion  another 
ntay  give,  as  that  would  be  a  delegation  of  his  authority, 
he  may  submit  a  question  to  another  person  of  skOl  or  science, 
•  and  adopt  the  opinion  given  thereto  as  his  own.  This  power 
to  consult  may  often  prove  serviceable  to  an  arbitrator  who 
may  have  to  decide  upon  questions  with  which  he  is  not 
familiar.  It  is  also  important  for  the  lay  (as  distinct  from 
the  legal  arbitrator)  to  know  that  he  may  consult  a  solicitor 
or  counsel  as  to  the  admissibility  of  evidence,  or  as  to  the 
framing  of  his  award,  or  he  may  take  counsel's  opmion  on  a 
point  of  law.  He  should  not,  however,  employ  a  solicitor  of 
either  party  as  his  legal  adviser. 


MESSRS.    R.    WAYGOOD    &    CO.'S    NEW 
WORKS. 


On  Tuesday  the  new  works  of  Messrs.  E.  Waygood  &  Co  Ltd.,  in 
FalmDuth  Road,  London,  S.E.,  were  formally  opened  by  the  Mayor 
of  Southwark.  The  new  buildiner  forms  an  extension  of  one  ot 
their  existing  shops,  in  which  it  is  intended  to  concentrate  the 
■whole  of  the  construction  and  fitting  of  the  electncally-driven 
apparatus  for  which  the  firm  is  justly  famed  :  the  department  has 
a  clear  ground  floor  area  of  15,.500  sq.  ft.,  with  first  and  second  floor 
salleries  of  11,000  sq.  ft.,  and  a  basement  of  (>,000  sq  tt.  ihe 
cubic  content  of  the  shop  amounts  to  7.50,000  cb.  ft.,  and  in  view 
of  the  large  dimensions,  special  attention  has  been  given  to  tne 
desi-n  and  construction  of  the  building,  which  is  fire-resist- 
ing  throughout,  with  staircases  both  inside  and  out.  Special 
hating  and  ventUating  arrangements  have  been  provided, 
and  the  shop  is  of  course  electrically  driven  throughout,  with  power 
from  the  Southwark  Electricity  Works;  for  this  purpose  four 
50-H  P  motors  made  by  Messrs.  Tickers,  Ltd.,  have  Ix^n  installed  m 
motor  rooms  in  the  basement,  and  drive  line  shafts  m  trenches, 
with  supplementary  shafts  overhead,  A  S-ton  electric  crane  serves 
the  space  between  the  galleries,  and  electric  cranes  are  also  fitted  in 
two  of  the  side  bays.  A  "  Waygood  Standard  electric  lift  is  pro- 
vided  at  one  end  of  the  building,  for  goods  a^d  P!^^"^''^^^' ^  „ 
other  end  is  served  by  a  new  patent  "  Electroil  '  lift  ^-hich  the  firm 
has  recently  introduced.  The  total  capacity  of  the  buildings 
occuDied  by  the  company  now  amounts  to  1,700,000  cb   tt. 

The  business  was  founded  by  Mr.  Richard  Waygood  early  m  the 
last  century,  and  the  manufacture  of  lifts  was  begun  in  18bo, 
mSiuaTp^wer  being  then  employed.    The  introduction  of  hydraulic 
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power  i^ave  a  great  impetus  to  the  use  of  passenfi^er  liftt*,  and  was 
(luiokly  followed  by  the  application  of  electricity  to  this  purpose. 

The  first  electric  lift  made  by  the  company  was  exhibited  at  the 
Crystal  Palace  in  1S90  ;  since  then  over  10,000  electric  and  hydraulic 
lifts  have  been  installed  by  Messrs.  Waypood,  many  of  them  bcinf; 
of  the  automatic  type,  of  which  the  firm  makes  a  special  feature. 
The  present  output  is  over  1,000  lifts  and  cranes  p<T  annum,  and 
the  company  has  over  1,000 employis.  In  the  course  of  tlie  opcninir 
ceremony  silver  cups,  each  cont*inin(f  a  <.\0  note,  were  presented 
to  two  employes  who  had  been  in  the  service  of  the  company  for  .".H 
years.  Mr.  H.  C.  \\  alker,  chairman  of  the  directors,  has  himself 
been  with  the  firm  for  ■17  years,  and  the  sales  manager,  Mr.  11. 
Harmsworth,  for  :^0  years.  The  most  kindly  relations  obtain 
between  the  firm  and  their  employi's. 


PROCEEDINOB    OP    INSTITUTIONS. 

Air  lU'sistuncc  to  Trains  in  Tube  Tunnels. 

In  a  paper  read  before  the  Ameuican  Society  ok  Civil 
Enoineeks  on  May  ir)th.  Mil.  J.  V.  Da  vie.**  describes  the  results 
of  invest ig-ations  he  has  made  into  the  pubject  above-named,  in 
connection  with  the  Hudson  and  Manhattan  Kailroad  tunnels, 
including:  tests  in  the  open  on  the  Pennyslvania  Kailroad. 

The  tunnels  are  lined  respectively  with  concrete  and  iron 
segments,  the  former  beinp  14  ft.  wide  and  the  latter  1.")  ft.  3  in.  in 
diameter  inside  the  lininfr-plate  flanges.  The  net  internal  area  of 
the  concrete  tunnel  is  160  sq.  ft.,  and  that  of  the  iron  tunnel 
IfiO  sq.  ft. 

For  trains  in  the  open,  at  speeds  up  to  32  m.I'.m.,  the  total 
resistance  due  to  the  air  was  found  to  correspond  with  that  given 
by  the  following  formula  : — 

P  =  00G72  I)  A  \-(,l'772  -  O'OOHa  v),  and  for  speeds  above 
32  M.P.H.— 

I"  =  00672  D  A  VH00182  V  -  0-03),  where 

p  is  the  total  air  resistance  in  pounds. 

V  the  train  speed  in  miles  per  hour, 

D  the  weight  of  the  air  in  pounds  per  cubic  foot,  and 

A  the  cross-sectional  area  of  the  car  in  sq.  ft. 
The  oars  were  flat-ended.     All  other  resistances,  when  running  on 
straight  level  track,  were  given  by  the  formula  : — 

J)  =  i  +   01   V, 
where  p  is  the  resistance  in  pounds  per  ton. 

The  air  resistance  in  tunnels  is  divided  into  two  components  : 
that  due  to  "  impact  "  of  the  train  on  the  air,  and  that  due  to  the 
"  static  "  friction  of  the  displaced  air  on  the  walls  of  the  tunnel. 
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The   "  impact "   resistance  is  independent  of  the  length   of  the 
tunnel ;  its  value  was  found  to  be  given  for  iron  tunnels  by  : — 

P  =  0'0761  v2(127S  -  O'lSOy  v), 
where  p  is  the  total  resistance  in  pounds,  between  18  and  28  m.p.h. 
(probably  correct  from  15  to  40  m.p.h.). 

The  "  static  "  resistance  was  given  by  : — 
P  =  0'00020o  L  V'^ 
where  L  is  the  length  of  tunnel  between  train  and  air  outlet,  in  ft. 
la  the  tunnels  in  which  the  tests  were  made  the  greatest  values  of 
L  were  4,000  ft.  (concrete  lined)  and  6.600  ft.  (iron  lined).  The 
total  air  resiftunce  was  the  sum  of  the  two  components  given 
above,  to  which  must  be  added  the  miscellaneous  tractive  resist- 
ances given  by  ^^  =  4  +  O'l  V  (pounds  per  ton). 

In  the  case  of  concrete-lined  tunnels  the  formula-  were 
respectively  P  =  0"074S  v^  C12'75— O'lSO'.i  v)  and  p  =  0-000016  L  v-. 

Various  curves  of  total  resistance  to  trains  are  plotted  in  fig.  1. 
The  discrepancy  between  the  curve  given  by  Mr.  J  A.  F.  Aspinall 
and  that  obtained  on  the  Hudson  and  Manhattan  Railroad  may  be 
due  to  the  difference  in  type  of  rolling  stock. 

In  the  case  of  an  iron  tunnel  2  miles  long  between  air  exits,  at 
5  M.P.H.,  the  total  resistance  is  30  lb.  per  ton,  and  with  a  six-car 


train  weighing  240  tone,  allowing  for  a  loss  of  25  per  cent,  in 
transmission,  the  electric  horse-power  required  would  be 
1,200  H.P. 

In  the  Simplon  Tunnel  a  locomotive  weighed  62  tons,  and  was 
rated  at  900  to  2,300  H.P.  ;  it  was  found  that  the  power  required  to 
haul  a  train  at  43'6  .m.p.h.  through  the  tunnel  was  400  H.P.  greater 
than  that  required  in  the  open. 

To  reduce  this  great  resistance  in  tunnels,  the  author  considers 
five  possible  methods.  Of  these,  the  use  of  blowing  and  exhaust- 
ing engines  at  the  ends  of  the  tunnel  would  be  costly,  but  the 
size  and  cost  of  car  motors  would  be  reduced,  and  in  some  instances 
the  saving  would  balance  the  cost  of  installation.  If  more  than 
one  train  is  in  the  tunnel  at  once,  the  resistance  per  train  will  be 
reduced.  The  use  of  a  wind  shield  on  the  leading  car  would 
save  about  25  per  cent,  of  the  power  as  compared  with 
a  flat  front  in  the  open,  and  this  would  be  a  very 
imjiortant  economy  ;  in  some  cases  it  might  be  absolutely  essential. 
The  ventilation  of  the  tunnel,  however,  would  be  adversely  affected. 
Probably  at  least  20  per  cent,  of  the  power  would  be  saved  by 
lining  the  segments  of  an  iron  tunnel  with  concrete,  so  as  to  pre- 
sent a  smooth  surface,  but  the  cost  would  be  too  great.  Increase 
in  the  diameter  of  the  tunnel  (in  new  construction)  would  be  far 
more  costly  than  the  saving  effected. 


Tlie  Shape  of  fSonlrs  lieqiiircd  for  lieflectin^  iDstrnmenlg 
ivith  Concave  Mirrors. 
By  E.  H.  Raynee,  M.A. 

(Almtnirt  itf  papfr  read  hefore  the  OPTICAL  CONVENTION, 
Jutie,  1912.) 
Tub  accuracy  of  reading  certain  types  of  deflecting  instruments, 
which  operate  without  any  static  friction,  can  be  greatly  improved 
by  observing  their  deflections  by  the  reflection  of  a  beam  of  light 
from  a  concave  mirror  having  a  radius  of  curvature  of  several  feet 
When  the  angular  deflection  is  large,  the  shape  of  the  scale  for 
such  an  instrument  is  somewhat  similar  to  a  cardioid,  varying 
according  to  the  relative  values  of  the  radius  of  curvature  of  the 
mirror  and  the  distance  of  the  source. 

A  special  case  is  discussed  when  the  curve  approximates  (over  a 
large  arc)  exceedingly  closely  to  a  circle  of  definite  radius.  In 
general  the  radius  of  a  similar  circle  may  be  calculated,  which  will 
approximate  sufficiently  accurately  to  the  true  curve. 

The  experience  which  emphasised  the  importance  of  the  subject 
dealt  with  in  this  paper  has  been  gained  by  the  arrangements 
adopted  at  the  National  Physical  Laboratory  for  the  precision 
apparatus  for  alternating-current  measurements.  These  have  to 
be  of  the  deflecting  type,  and  to  enable  readings  to  be  made  to  an 
accuracy  of  one  or  two  parts  in  ten  thousand,  it  is  necessary  to 
have  a  scale  length  of  some  20  ft.  or  more,  the  instrument  being 
at  about  10  ft.  from  the  centre  of  the  scale. 

Of  the  instruments  in  use  the  two  most  important  are  a  Kelvin 
electrostatic  voltmeter  of  the  single-quadrant  type,  and  a  specially 
designed  iiuadrant  electrometer  used  as  a  standard  wattmeter.  Of 
these  the  voltmeter  has  much  the  larger  torque,  and  has  oil  damp- 
ing :  and  it  is  interesting  to  note,  as  the  result  of  several  years' 
experience  of  this  type  of  instrnment.  that  there  has  never  been 
any  tendency  to  'sticktion,"  provided  the  oil  surface  be  kept  dust 
free  ;  full  advantage  is  obtained  of  the  magnification  50-fold  above 
that  for  which  the  instrument  was  intended.  The  other  instru- 
ment is  specially  designed  with  sufiicient  air  friction  to  bring  it  to 
rest  in  the  most  suitable  time. 

A  concave  mirror  is  employed,  and  a  real  image  of  an  artificial 
source  of  light  is  projected  on  to  a  translucent  or  opaque  white 
scale,  on  which  suitable  marks  are  drawn.  A  Nernst  lamp  and  a 
condensing  lens  with  a  fine  vertical  wire  in  front  of  it  form  a 
suitable  source  of  light,  producing  on  the  scale  a  circular  bright 
spot  with  a  fine  line  across  the  vertical  diameter. 

The  paper  deals  with  the  shape  of  the  scale  required  iu  order 
to  have  the  vertical  wire  always  sharply  in  focus,  while  the  concave 
mirror  rotates  about  a  vertical  axis.  If  the  angular  deflection  be 
only  a  few  degrees,  a  straight  scale  is  commonly  used  ;  but  it 
becomes  unsatisfactory  if  the  deflection  is  considerable.  Neither 
does  a  circular  scale  with  the  mirror  at  the  centre  sufliciently 
approximate  to  the  proper  curve  for  instruments  reading  by  a 
reflected  ray  of  light  whose  working  deflection  may  reach  120°. 

From  the  diagram  given  (page  116)  it  will  be  seen  that  the  scale 
has  to  approach  continually  the  mirror  as  the  angle  of  incidence 
increases,  and  that  for  deflections  of  90°  from  the  incident  ray  the 
distance  may  be  reduced  to  one-half. 
y(i)nenclaturt>. — 

II  =  distance  from  object  to  mirror. 

'o  =  distance  from  mirror  to  scale  when  the  angle  of  incidence 
iu  a  horizontal  plane  is  zero.  The  angle  in  a  vertical  plane  is 
assumed  to  be  zero.  Iu  practice  it  should  be  kept  as  small  as  con- 
venient ;  Co  is  measured  along  the  axis  of  symmetry  of  the  curve 
and  intersects  the  scale  at  its  "  centre.'' 

»■((  =  distance  from  mirror  to  scale  when  the  reflected  beam 
makes  an  angle  0  with  the  incident  beam.      The  angle  of  incidence 

=  y/2. 

III  =  magnification  =   cju. 

It   =  radius  of  curvature  of  the  mirror. 


Then 


+ 


-,  which,  when  6  =  o,  reduces  to 


a  cos  y/2 
the  ordinary  equation  of  the  concave  mirror. 

If  any   convenient   value,   '„  has  been  chosen  for  the  distance 
between  the  instrument  and  "centre  "  of  the  scale,  the  value  of  « 
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can  at  once  be  calculated  when  the  curvature  of  the  mirror  is 
known  ;  and,  therefore,  also  the  value  of  r^  from  point  to  point 
alonpr  the  scale.  For  any  permanent  installation,  this  is  worth 
doing-,  drawing  out  the  curve  full  size  and  bendinfr  the  scale  to  it. 
For  ordinary  purposes,  however,  a  circle  may  be  drawn  which  will 
aerree  sufficiently  accurately  with  the  proper  curve.  The  radius  of 
this  circle  may  be  taken  as  the  perpendicular  to  the  axis  of  symmetry 
from  the  point  where  the  curve  is  parallel  to  that  axis,  the  centre  of 
the  circle  being  on  the  axis  of  symmetry  at  a  distance  from  the 
intersection  of  the  scale  and  the  axis  equal  to  the  above  radius. 
For  about  60°  on  each  side  of  the  axis  of  symmetry,  a  circle  so 
drawn  will  lie  within  or  without  the  true  curve  according  as  the 
magnification  is  less  or  greater  than  about  r37.  When,  however, 
the  curve  is  parallel  to  the  axis  of  symmetry  at  the  point  where 
6  =  60°,  the  coincidence  between  the  circle  so  drawn  and  the  true 
curve  is  exceedingly  close.    In  this  case,  the  perpendicular  to  the 


Magnification  =  1'8660;  Uo  =  1,000;  u  =  782'0;  a  =  846'3i  p 
1,000  -  fj,  Qosp  -  634-0;  v^  .  sinp  =  634-0. 

FlO.  1. 


axis  of  symmetry,  from  the  point  where  the  curve  is  parallel  to 
that  axis,  is  exactly  equal  to  the  distance  from  the  foot  of  the 
perpendicular  to  the  point  where  the  axis  of  symmetry  cuts  the 
scale  at  right  angles.  We  thus  have  the  circle  touching  the  true 
curve  at  6  =  0,  and  also  at  two  points  on  each  side,  where  d  =  60* ; 
and  intermediately  the  two  curves  do  not  diverge  from  one  another 
by  2  parts  in  1,000. 

Throughout  the  paper,  the  distance  r^  between  the  scale  (9  =  0) 
and  the  mirror  has  been  taken  as  1,000.  In  this  special  case  u,  the 
distance  between  source  and  mirror,  is  1,000  (V^^  —  1)  =  73205  and 
a  =  1,000  X  K3  -  Vby=  845-298. 


The  magnification  r^ju  =  - 


-   1-36608. 


2  C3  -   Vs) 

Pig.  1  gives  the  curve  for  this  case,  and  the  agreement  with  a 
circle  drawn  as  described  is  so  near  that  it  ie  quite  impossible  to 
distinguish  between  them  for  about  70°  on  each  side  of  the  axis  of 
symmetry,  except  when  drawn  on  a  very  large  scale.  Two  other 
circles  have  been  drawn  instead,  one  longer  by  1  per  cent,  of  t\  and 
the  other  shorter  by  the  same  amount,  to  show  how  close  the  coin- 


cidence is.  It  is,  therefore,  desirable  to  choose,  if  convenient,  the 
values  for  (•„,  «  and  a  in  the  ratio  of  1,000,  732  and  845,  as 
described  above,  using  a  radius  of  634  for  the  curvature  of  the 
scale. 

The  angle  at  which  the  curve  is  parallel  to  the  axis  of  symmelJry 
being  p,  at  a  distance  r^  from  the  mirror,  I'p  sin  p  is  the  perpen" 
dicular  distance  to  the  axis  of  symmetry  from  the  point  of  the 
curve;  and  (-»  —  I'p  cos p  is  the  distance  from  the  centre  of  the 
scale  to  this  point.  As  mentioned  above,  these  are  equal  when 
p  =  CO",  and  the  difference  between  them  increases  as  p  diverges 
from  60°. 

As  the  mirrors  commonly  used  are  small  compared  with  their 
distance  from  the  source  and  image,  the  "  depth  of  focus  "  is  con- 
siderable, and  it  will  generally  be  found  quite  sufficient  to  use  a 
circular  scale  of  radius  ip  sin  p  which  will  be  satisfactory  over 
about  70°  on  each  side  of  the  axis  of  symmetry.  The  difference 
between  rjj  sin  ;)  and  1,000  —  i-p  cos  p  will  give  an  indication  of 
the  divergence  of  the  circle  from  the  true  curve.  If  a  less  angle 
than  70°  on  each  side  of  the  axis  of  symmetry  be  suificient,  a  slightly 
different  circle  will  fit  the  curve  somewhat  better. 

It  is  generally  essential  to  enclose  instruments  completely  to 
avoid  entrance  of  dust  and  disturbance  by  air  currents.  Some  trans- 
parent window  must,  therefore,  be  provided,  and  for  moderate 
deflections  plane  parallel  glass  will  probably  be  found  most  satis- 
factory.. For  large  deflections  a  curved  window  is  necessary,  and 
mica  is  the  most  convenient  material. 

This  should  be  split  into  as  thin  a  sheet  as  possible  (thin  paper 
seems  to  be  the  best  tool  to  use)  and  it  should  not  be  bent  to  a  small 
radius.  If  the  material  is  thick  or  the  curvature  sharp  the 
definition  will  be  seriously  impaired.  In  any  case  curvature  will 
cause  the  mica  to  act  as  a  lens,  and  modify  appreciably  the  focal 
length  of  the  system  as  calculated  from  the  mirror  alone,  especially 
when  the  latter  has  a  radius  of  curvature  of  5  or  10  ft.  The  focal 
length  of  the  combination  should,  therefore,  be  determined  and 
used  in  any  calculations. 

The  accompanying  table  gives  the  distances  from  the  mirror  to  the 
scale  for  every  10°  of  deflection  of  the  reflected  beam  from  its 
original  direction.  The  values  for  various  magnifications  (;«)  are 
given.  It  will  be  seen  that  though  to  obtain  a  large  length  of 
scale  a  magnification  of  two  or  three  times  may  be  desirable,  it 
would  generally  be  preferable  to  lengthen  the  radius  of  curvature 
of  the  mirror,  as  the  scale  will  then  not  approach  the  instrument  so 
much. 

Values  are  also  given  for  fp  sin  ;;,  this  being  half  the  breadth  of 
the  curve  ;  and  this  length  may  often  be  used  as  the  radius  of  a 
circular  curve  sufficiently  accurate  for  many  purposes. 
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TESTS    OF    A    CURTIS    5,000-KW.    TURBO- 
ALTERNATOR. 


By  the  courtesy  of  Mr.  C.  P.  Sparks,  chief  engineer  of  the  County 
of  London  Electric  Supply  Co.,  Ltd.,  we  are  enabled  to  reproduce  a 
set  of  curves  relating  to  tests  on  a  5,000-KW.  Curtis  turbo-alternator 
built  by  the  British  Thomson-Houston  Co.,  Ltd.,  Rugby,  and 
installed  at  the  City  Road  station  of  the  County  of  London  Electric 
Supply  Co.,  Ltd.  These  curves  show  a  very  low  steam  consumption 
per  KW.-hour  at  different  loads.     At  4,.J00  KW.  the  steam  consump- 
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tion  is  13.7,  and  at  5,600  KW.  it  is  13-6  lb.  per  KW.-hour.  The 
thermal  efficiency,  which  includes  the  generator  losses,  is  at  full 
load  68  9  per  cent.,  and  at  overload  over  69  per  cent.  These  figures 
are  particularly  good  for  a  turbine  of  5,000  KW.  capacity,  as  the 
superheat  is  not  as  high  as  is  generally  the  case  when  high 
efficifncies  are  obtained.  This  turbo-alternator  was  illustrated  and 
described  in  our  issue  of  April  12th  last. 
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Electric  Fail  Accident.— Edward  Jones  (25),  of  Black- 
pool, sustained  serious  injury  to  several  fingers,  on  July  11th, 
through  a  mifhap  with  an  electric  fan.  Jones  had  been  working 
near  an  electrical  fan,  when  his  hand  was  caught  in  the  blades, 
which  cut  off  his  first  finger,  nearly  severed  the  second  and  badly 
damaged  the  third, 
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ALUMINIUM    OVERHEAD    CONDUCTORS. 


Wk  have  received  from  the  Britieh  Aluminium  Co.,  Ltd.,  of  109, 
Queen  Victoria  Street,  E.G.,  a  copy  of  a  remarkable  chart  which 
the  company  ha«  developed  for  the  purpose  of  determininpr  the 
deflection  and  stress  in  overhead  conductors  of  aluminium.  The 
use  of  this  metal  is  rapidly  extendinj;,  and  in  view  of  the  import- 
ance of  the  subject  wo  have  obtained  permission  to  reproduce  the 
chart,  of  which  the  company  retains  the  copyright. 

The  company  claims  that  this  is  the  lirst  lof^ically  correct  means 
of  determining  the  physical  characteristics  of  aluminium  con- 
ductors that  has  yet  been  issued  in  this  country,  and  it  should  take 
the  place  of  the  calculations,   often   only   rou(;h  approximations, 


t  a  wind  prcsburo  of  .'tO  lb.  per 
to  be  ftK  before,  multiply  the  npan 
If.  700  ,  2:)3  1,031.  Proceed 
d  by  ••  J,"  I.e.,  :)9  2-93       107  tt. 

found   by  following  the 


a.  To  allow  for  a  rise  of  tcmpcrnturc  follow  the  ordinate  vertically  upwards 
(1  mm.  to  r  K.) ;  e.,j.,  u»  above,  allowiuK  tor  a  rise  of  71)  F.  IX-lkction  118  ft., 
utrosH  6,100  lb.  per  Bq.  in. 

8.  AKaio.  as  example  1,  but  tiikinR  into 
Kt|.  ft.  on  a  conductor  of  0  fi  «q.  in.,  the  str« 
by  the  appropriate  value  of  "  ./  "  ^iven  belo 
as  before,  but  divide  l!io  dellection  so  obtaii 

1.  The    rlefk-ction  on    the  line  in  still 
horizontal    lino  through    tiio    point  just  detorniined   until  it'intercepta  the 
ordinate  correspTidinK  to  the  true  span  of  700  ft.,  giving  a  dellection  of  13'<i  ft., 
and  a  HtrcBs  of  5,;i00  lb.  per  s<].  in. 

The  value  of  "  7  "  is  the  ratio  of  the  total  loading  per  ft.  run  to  the  weight 
of  conductor  per  ft.  run.  Thus,  if  "  w  "  be  the  weight  and  "p  "  be  tho  elltctiVg 
wind    pressure   per  ft.  ran    of   projected   area    (reduction   (actor  0'6)    the„ 

CroHS'SCC.  ofconduetor,  Hq.  in,  01  02  0-4  06  08  I'O  V2  14  I'6 

Value  of  "7"  i.lOlb.persci.  ft.  6'ai  848  2-77  2-fl8  2  08  192  179  171  164 

withwind      ■  20lb.perBr|.ft.  ;t-.'>l  201  1'99  172  1-57  M8  1-41  1  a«  1-82 

pressure  of    I  lOlb.per  ei|.tt.  198  l.ll  1-82  1-22  1-17  1-14  112  MO  109 
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which  have  hitherto  served.  Information  not  found  on  the  chart 
will  be  readily  supplied  by  the  company  ;  a  useful  and  complete 
comparison  between  copper  and  aluminium  conductors  will  also  be 
found  in  the  article  by  Mr.  E.  V.  Pannell,  which  we  published  in 
our  issues  of  May  10th  and  17th,  1912. 

N.B. — It  is  important  to  note  that  the  chart  as  here  reproduced 
is  reduced  in  the  ratio  5:2;  the  temperature  scale  is  therefore 
modified,  and  each  division  represents  20  mm.,  or  20°  F. 

Universal    Stress-Deflection    Chart     for     6TBA^DED    Alcminium 

Overhead  Conductors. 

Based  upon  the  Laws  of  the  Elastic  Catenary. 

Modulus  of  elasticity  9,000,000  lb.  per  sq.  in.      Coefficient  of  linear  espansicn 

0-0000130  per  1°  F.      Weight  per  sq.  in.  per  ft.  run  1-175  lb. 

1.  At  constant  temperature  tbe  intercept  of  the  ordinate  of  the  span  with  the 

curve  of  required  stress  will  give  the  corresponding  dcHectit-n  ;  e.g.,  span 710  ft., 

stress  10,000  lb.  per  sq.  in.    Deflection  7-2  ft. 


The  Coal   Mines   Act   (Itfll).— The  Coal  Mines  Act 

(1911)  came  into  operation  on  July  1st,  embodyinfr  the  new  rules 
to  govern  the  use  of  electricity  in  mines.  Sec.  00  of  the  Act. 
which  applies  specially  to  electricity,  states  that  electricity  shall 
not  be  used  in  any  part  of  a  mine  where,  on  account  of  the  risk  of 
explosion  of  gas  or  coal  dust,  its  use  would  be  dangerous  to  life, 
and  lays  down  the  conditions  where  risk  occurs  : — "  If  at  any  time 
in  any  place  in  the  mine  the  percentage  of  inflammable  gas  in  the 
general  body  of  air  in  that  place  is  found  to  exceed  1^  per  cent., 
the  electric  current  shall  at  once  be  cut  off  from  all  cables  and 
other  electrical  apparatus  in  that  place,  and  shall  not  be  switched 
on  again  as  long  as  the  percentage  of  inflammable  gas  exceeds  that 
amount,  provided  that  nothing  in  this  sub-section  shall  apply  to 
any  telephone  or  signalling  wires  or  instruments,  as  long  as  the 
conditions  prescribed  with  reference  to  the  installation  and  use 
of  such  wires  and  instruments  are  complied  with,  nor  to  any  electrio 
hand-lamps  of  a  type  for  the  time  being  approved." 
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BROWETT-LINDLEY    FOUR-CYLINDER 
VERTICAL    GAS    ENGINE. 


Messes.  Browett,  Lindley  &  Co.,  Ltd.,  have  recently  completed 
and  shipped  one  of  their  standard  four-cylinder  vertical  gas  engine?, 
of  which  we  give  helow  a  brief  description  : — 

The  engine  is  of  the  Otto  or  fcur-cycle  type,  and  has  four  in- 
verted cylinders  mounted  on  a  frame  enclosing  the  crankshaft  and 
motion  work,  similar  to  their  high-speed  steam  engines  It  was 
built  for  a  tramway  power  station  in  New  Zealand,  and  is  coupled 
by  means  of  a  flexible  coupling  to  an  E.C.C.  22.>-KW'.  dynamo  ; 
the  engine  is  to  work  with  a  Mond-type  pressure  gas  producer, 
using  local  coal. 

The  normal  output  of  the  engine  is  4oO  b.h.p.  continuously  and 
440  B.H.P.  maximum  load  for  half  an  hour,  at  a  speed  of  2.">0  r.p.m. 


Fi(i.  1.— Bkowett-Lindley  400-b.h.p.  Gas  Engine. 


One  of  the  special  features  of  this  engine  is  the  total  separation 
of  the  gas  and  air,  and  the  provision  of  a  double  valve  for  the 
inlet.  This  arrangement  absolutely  obviates  any  risk  of  back  fires, 
which 'in  an  engine  of  this  size  might  belserious. 


Fig.  2. — Vebtical  Tbansyerse  Section  of  Engine. 


The  main  inlet  valve  has  a  supplementary  valve  mounted  loosely 
en  its  spindle,  and  this  valve  is  held  against  the  seat  of  the  gas 
port  by  means  of  a  short  spring.  A  collar  on  the  main  valve 
spindle  opens  this  gap  valve,  and  by  adjusting  its  position  a  certain 
amount  of  lag  can  be  given,  so  that  air  enters  the  cylinder  first, 
and  then,  by  further  travel  of  the  main  valve,  the  gas  valve  opens 
and  the  combined  charge  is  taken  in. 

Starting  is  effected  by  means  of  compressed  air,  and  is  entirely 
automatic.     No  compression  release  is  provided,  as  this  is  unneces- 


sary under  the  system  adopted.  By  opening  the  main  compressed- 
air  valve,  compressed  air  is  admitted  to  two  valve  boxes  placed 
underneath  the  cam  shaft,  and  raises  the  valves  against  their 
levers  and  cam.  Should  the  swell  on  the  cam  be  opposite  a  lever, 
as  it  will  be  if  the  engine  is  in  correct  starting  position,  the  valve 
cannot  close,  and  the  compressed  air  then  passes  to  the  cylinder 
through  the  check  valve  on  the  face  of  the  cylinder,  and  the 
engine  at  once  commences  to  revolve.  The  provision  of  the  auto- 
matic check  valve  on  the  cylinders  allows  a  charge  of  mixture 
to  be  taken  in  on  the  second  stroke,  and  firing  takes  place  imme- 
diately. When  the  pressure  of  the  explosion  in  the  cylinder  is 
greater  than  the  pressure  of  air  tending  to  open  the  valve,  the 
valve  remains  closed  and  no  more  air  is  used.  When  firing  com- 
mences, therefore,  it  suffices  to  close  the  main  compressed-air  valve, 
and  the  operation  of  starting  is  completed. 

The  governing  of  the  engine  is  effected  by  varying  the  quantity 
of  both  the  gas  and  the  air  admitted  to  the  engine,  and  is  con- 
trolled by  a  standard  high-speed  engine-type  shaft  governor. 
The  whole  of  the  governor  valves,  together  with  the  ports, 
are  carried  in  a  removable  liner  In  the  governor  valve  casing, 
so  that  they  can  be  very  easily  removed  for  cleaning,  should 
the  gas  contain  tar  or  other  impurities. 

Forced  lubrication  is  fitted  throughout  all  bearings  and 
guides,  the  oil  under  pressure  being  supplied  by  two  valveless 
pnmp.s,  either  of  which  is  able  to  maintain  the  working 
pressure  of  oil.  Duplicate  strainers  are  provided,  and  the 
act  of  removing  a  strainer  for  cleaning  causes  an  automatic 
valve  to  close,  so  that  it  is  impossible  for  the  pumps  to 
draw  unfiltered  oil. 

Particular  care  has  been  taken  in  the  design  to  keep 
the  cylinder  covers  free  from  any  gear  or  piping,  and  to 
remove  the  cylinder  cover  only  the  small  water  joints  which 
are  necessary  for  the  water-cooling  of  the  cover,  and 
which  are  specially  arranged  to  be  horizontal,  have  to 
be  broken.  The  covers  joint  with  the  cylinders  by  a 
metal  joint,  and  by  this  means  cleaning  of  the  pistons 
and  inspection  of  the  cylinders  is  rendered  a  very  easy 
operation.  The  covers  are  provided  with  small  supple- 
mentary covers,  so  that  the  water  space  can  be  freed  of  any 
deposit  from  the  cooling  water.  The  cooling  water  is 
circulated  by  a  small  Albany  pump  driven  by  means  of  a 
Morse  chain  from  the  end  of  the  governor  shaft.  The 
cylinders,  together  with  the  outer  jacket,  are  cast  in  one 
piece,  but  to  obviate  any  temperature  strains  and  risk  of 
fracture,  the  end  of  the  water  jacket  is  free  from  the 
liner,  an  expansion  joint  being  provided  at  the  lower  end. 
^Duplicate  ignition  has  been  provided.  Lodge  high-tension 
ignition  is  used  on  one  set  of  plugs,  and  Bosch  high-tension 
ignition  for  the  other. 

The  engine  was  tested  on  April  27th  by  Mr.  W.  A.  Tookey.  The 
specified  full-load  test  was  225  KW.  for  six  hours,  and  the  actual 
load  carried  was  229  KW.  At  the  end  of  the  six  hours'  full-load 
test  the  load  was  raised  to  slightly  over  the  specified  overload  of 
247"5  KW.,  which  load  was  carried  for  the  specified  period  of  half  an 
hour.  In  the  governing  tests  the  momentary  rise  from  full 
load  to  no  load  was  4  per  cent.,  and  the  permanent  rise  was  2'8 
per  cent. 

The  accompanying  illustrations  show  the  engine  as  completed, 
together  with  a  section  through  one  of  the  cylinders.  A  similar 
engine,  but  with  six  cylinders,  is  being  constructed  for  a  works 
in  Scotland. 


BRITISH    TRADE    WITH     BULGARIA. 


Theke  is  no  doubt  that  various  classes  of  British  goods  if  sold  on 
credit,  their  qualities  and  prices  being  clearly  stated  in  terms 
comprehensible  to  the  native  buyer,  would  find  a  ready  sale  in 
Bulgaria.  Amongst  such  goods  are  unquestionably  all  kinds  of 
machinery  and  electrical  appliances.  British  articles,  as  a  rule,  can 
compete  with  similar  goods  of  foreign  manufacture,  both  as  to 
price  and  quality,  and  even  in  cases  where  cheaper  goods  are  quoted 
by  Austrian  and  German  firms,  the  superior  quality  of  British  goods 
is  recognised.  There  is  little  doubt,  in  fact,  that  though  the 
country  is  flooded  with  cheap  inferior  wares,  many  native  firms 
would  gladly  purchase  British  goods  if  offered  on  the  same  con- 
ditions as  those  of  foreign  manufacture. 

The  British  Consul  at  Sofia,  in  a  recent  report,  points  out  that, 
thanks  to  her  advantageous  geographical  position,  which  enables 
her  to  pour  goods  into  the  country  both  by  rail  and  Danube  steamer, 
and  still  more  to  the  energy  she  displays  in  her  efforts  to  capture 
the  market,  Austria-Hungary  seems  likely  to  out-distance  all  her 
foreign  competitors,  save  Germany,  her  most  dangerous  rival.  Her 
commercial  travellers,  who  make  extensive  tours,  invade  even  the 
hamlets  hidden  in  the  remotest  recesses  of  the  Balkans.  The 
Banqne  Balkunique,  created  under  the  auspices  of  the  Wiener  Bank 
Verein.  with  headquarters  at  Sofia  and  branches  in  the  provinces, 
gives  valuable  assistance  in  promoting  trade  relations  and  providing 
information  as  to  the  credit  of  local  firms.  The  Austro-Hungarian 
Museum,  established  in  the  capital  with  provincial  branches,  con- 
tinues to  facilitate  the  purchase  of  Austro-Hungarian  goods, 
samples  of  which  may  be  seen  and  handled  by  native  buyers.  The 
Austro-Hungarian  commercial  community  in  Sofia  and  the  principal 
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provincial  towuB,  is  more  numerous  than  that  of  any  other 
foreign  country,  and  includes  many  important  firms  and  commis- 
sion apents,  ice,  who  assist  greatly  in  lobtcring  Anstro-Hungarian 
trade. 

Germany,  whose  share  of  the  imports  shows  an  increase  of 
£1'.I(;,<I00,  in  displaying  simihir  energy,  and  though  placed  at  a  dis- 
advantage as  regards  distance  and  transport  rates,  she  can  in  many 
cases  undersell  her  less  industrially  developed  neighbour.  Her 
commercial  travellers  are  numerous  and  active,  and  the  Banque  de 
Credit,  a  lierman  concern,  renders  assistance  to  German  traders. 
German  activity  is  shown  particularly  in  tendering  lor  Government 
contracts — she  has  agents  resident  in  Solia  in  close  touch  with 
the  variou.s  Ministries  concerned — and  her  share  of  the  imports  is 
largely  increased  by  Government  orders. 

Turning  from  the  successes  of  our  rivals,  it  is  well  to  examine 
the  causes  of  the  decline  of  British  trade  with  Bulgaria,  and  to 
suggest  means  for  improving  it  in  future.  The  apathy  of  the 
British  trader,  so  far  as  Bulgaria  is  concerned,  is  no  doubt  due,  in 
some  degree,  to  the  smallness  of  the  market  compared  with  the 
wider  field  to  which  his  energies  are  mainly  directed,  lie  fails  to 
note  that,  owing  to  the  lack  of  native  industries,  Bulgaria  takes  a 
proportionately  larger  share  of  foreign  manufactured  goods  than 
many  countries  of  greater  size  with  which  he  is  more  familiar. 
Moreover,  the  starting  of  new  industries  which  is  at  present  being 
witnessed  and  is  actively  encouraged  by  the  Government  itself, 
creates  a  demand  for  machinery  and  other  similar  goods  which  will 
undoubtedly  increase.  The  material  for  (iovernment  contracts,  too, 
forms  a  very  large  demand  which  is  supplied  almost  entirely  from 
abroad.  Important  orders  for  railway  materials,  harbour  plant, 
electric  lighting  and  other  municipal  undertakings  are  constantly 
being  given  us  a  result  of  the  economic  advance  of  the  country  and 
they  continually  go  to  Continental  firms.  The  demand  for  manu- 
factured articles  of  every  kind,  in  fact,  is  steadily  growing  as  the 
country  develops,  and  the  excellent  harvests  of  last  year,  combined 
with  the  cessation  of  unrest,  which  so  frequently  produces  a  depres- 
sing effect  on  trade,  should  indicate  the  moment  as  being  especially 
propitious  for  the  adoption  of  new  methods  in  order  to  compensate 
for  some  of  our  errors  of  the  past. 

It  is  going  over  well-trodden  ground  to  say  that  the  lack  of  com- 
mercial travellers,  severe  insistence  of  cash  payments,  defective 
trade  catalogues  and  the  non-existence  of  a  British  bank,  are  the 
chief  causes  of  our  failure  to  keep  pace  with  our  foreign  rivals. 
As  our  shortcomings  in  these  respect.s,  however,  are  as  evident 
to-day  as  they  have  been  in  the  past,  it  is  necessary  to  allude 
to  them  again.  As  regards  commercial  travellers,  the  fol- 
lowing figures  tell  their  own  tale.  Out  of  a  total  of  ISH  licences 
granted  to  commercial  travellers  in  I'JIO  (of  whom  U>  remain 
unaccounted  for).  Sit  were  taken  out  by  Austriane,  3.')  by  Germans, 
and  only  nine  by  British  subjects.  It  is,  moreover,  to  be  remarked 
that  the  former  in  many  cases  make  prolonged  tours  in  the 
country,  gain  an  intimate  knowledge  of  the  people's  wants,  and 
return  later  with  fresh  samples  suitable  for  the  country.  British 
travellers,  if  they  wish  to  meet  with  any  success,  should  speak 
either  French  or  German,  preferably  a  little  of  both,  and  should  be 
provided  with  suitable  catalogues.  Flying  visits  will  generally  be 
of  little  avail. 

As  has  been  so  often  pointed  out  before,  catalogues,  to  be  of  any 
use,  should  be  printed  in  French  or  German,  and  should  give 
quotations  in  francs  with  metric  weights  and  measures.  Such 
would  not  only  be  suitable  for  Bulgaria,  but  also  for  many  other 
Continental  countries,  and  seeing  the  large  amounts  which  are 
expended  on  catalogues  by  British  firms,  it  is  difficult  to  under- 
stand why  the  requirements  of  the  foreign  customer  should  be 
thus  ignored. 

It  is  unnecessary  to  say  much  at  present  as  to  the  enormous 
advantage  held  by  our  foreign  rivals  in  the  granting  of  credit.  It 
is,  of  course,  desirable  to  exercise  more  caution  than  is  shown  by 
many  foreign  firms,  who,  through  the  indiscriminate  granting  of 
credit,  are  often  hard  hit  by  the  bankruptcies  of  native  firms,  but, 
where  possible,  at  least  three  or  four  months'  credit  must  be  given 
if  we  are  to  compete  on  even  terms  with  our  rivals. 

A  great  deal  of  risk  may  be  avoided,  however,  bv  appointing 
reliable  agents  on  the  spot.  Great  care  should  be  shown  in  their 
selection,  and  in  case  of  doubt  the  Consul  is  prepared  to  give  hints 
as  to  the  standing  of  those  it  is  proposed  to  select,  though  infor- 
mation on  this  subject  is  given  with  all  reserve  and  subject  to  the 
Consul's  discretion,  and  though  it  is  not  possible  on  all  occasions  to 
speak  authoritatively  as  to  the  reliability  of  the  firms  in  question, 
yet  it  is  generally  possible  to  determine  what  parties  are  obviously 
undesirable.  There  are;not  a  few  of  the  latter  kind,  who, possessing 
neither  capital  nor  business  morality,  will  combine  with  the  buyer 
to  defraud  the  foreign  exporter.  The  references  given  are  often 
valueless  or  invented,  and  it  is  a  point  to  note  that  whenever  a  com- 
mission agent  professes  himself  to  be  unable  to  extract  payment 
from  a  local  importer,  who  is  of  the  same  religion  as  himself, 
immediate  recourse  should  be  had  to  a  lawyer  of  a  different  religion. 
I  .'omplaints  are  sometimes  heard  of  the  dishonesty  of  Bulgarian 
traders,  but  if  the  question  be  more  closely  examined,  it  will  often 
be  found  that  the  dishonesty  proceeds  from  the  commission  agent, 
a  man  whose  stock-in-trade  consists  of  a  chair  and  a  little  stationery, 
and  the  right  to  sit  in  some  co-religionist's  office  in  return  for  his 
cleaning  it  out  in  the  evening. 

A  list  of  the  principal  commission  agents  in  Bulgaria  is  kept  at 
all  the  British  Consulates  in  the  country,  or  can  be  seen  by  British 
firms  at  the  Commercial  Intelligence  Branch,  Board  of  Trade,  73. 
Basinghall  Street,  E.C. 

Particular  attention  should  also  be  paid  to  Government  and 
municipal  contracts,  of  which  many,  both  large  and  small,  are 
announced  annually.  Amongst  the  most  important  of  these  may 
be  mentioned   contracts  for  rolling-stock  and   railway  material  of 


every  kind,  harbour  works,  coal,  electric  lighting  and  tramways, 
bridges,  road  rollers,  telegraph  wiren,  motor  boats,  &c.  Electrical 
appliances,  too,  are  often  required  from  time  to  time  for  minor 
contracts.  Local  agents  are  necessary  in  tendering  for  Govern- 
ment and  municipal  contracts,  but  in  the  case  of  large  con- 
tracts it  is  preferable  for  any  British  firms  wishing  to 
tender  to  send  out  its  own  representative,  as  is  often  done  by 
other  foreign  firms,  who  thereby  greatly  increase  their  chances  of 
success. 

On  the  subject  of  public  contracts  in  Bulgaria,  however,  a  word 
of  warning  is  necessary.  Experience  has  shown  that  the  Govern- 
ment's methods  both  in  awarding  its  orders  and  in  interpreting  the 
terms  of  contracts  are  sometimes  the  subject  of  criticism.  Cases 
have  occurred  in  which  contracts  have  been  arbitrarily  awarded. 
Complaints  are  also  heard  of  the  uncompromising  attitude  adopted 
by  the  State  authorities  towards  parties  who  have  unintentionally 
deviated  from  the  exact  terms  of  the  specifications.  Firms  tender- 
ing, therefore,  should  be  most  careful  to  adhere  rigidly  to  the  con- 
ditions laid  down,  for  they  may  expect  that  where  any  case  of  doubt 
arises  they  will  be  held  rigidly  to  the  letter  of  the  law.  For 
similar  reasons  parties  applying  for  concessions  should  exercise 
caution  in  leaving  nothing  to  chance  if  they  wish  to  avoid  future 
ditliculties. 

Fre<iuent  complaints  are  heard  on  the  part  of  British  merchants 
as  to  the  treatment  of  their  goods  by  the  IJulgarian  Customs,  and  in 
view  of  this  fact  it  is  necessary  to  state  clearly  that  in  case  of  wrong 
declaration  of  goods,  not  only  is  the  higher  duty  levied,  but  an 
additional  fine  is  imposed.  The  fact  that  the  wrong  declaration 
was  made  without  any  intention  to  defraud  is  immaterial.  Con- 
sequently, should  a  firm  have  any  doubt  as  to  the  tariff  numt)er 
under  which  the  goods  should  be  declared,  they  should  make  sure 
by  applying  to  the  Customs  Department  of  the  Ministry  of  Finance, 
sending  samples,  if  possible,  or,  in  any  case,  drawings  and  full  des- 
criptions, with  the  request  that  the  case  should  be  submitted  to 
the  expert  Commission  attached  to  the  Ministry,  and  their  classifica- 
tion fixed.  In  cases  where  goods  are  held  to  be  wrongly  declared, 
a  protest  on  behalf  of  the  buyer  may  be  inserted  in  the  Customs 
declaration  ;  if  this  protest  is  without  result,  an  appeal  to  the 
Ministry  of  Finance  that  the  case  may  be  submitted  to  the 
Revisionary  Commission  may  be  made.  If  the  decision  of  the  latter 
is  unfavourable,  no  further  appeal  is  admitted,  and  the  deposit  of 
the  extra  duty  and  fine  is  forfeited.  It  may  be  mentioned  that  the 
custom  prevalent  in  commercial  circles  between  buyer  and  seller  is 
that  the  party  who  is  responsible  for  the  wrong  declaration  is  also 
responsible  for  the  resulting  loss. 


Glasn:ow  Electricity  Accounts. — The  annual  accounts 

and  balance-sheet  of  the  electricity  department  of  the  T.C.  have  just 
been  issued.  From  these  it  appears  that  the  gross  revenue  amounted 
to  £27B,G59,  and  the  working  expenditure  to  £115,610,  leaving  a 
balance  of  .£161,049.  from  which  loan  charges,  &c.,  absorbed 
£'.iy,697,  and  depreciation  £46,242  ;  whilst  special  depreciation  for 
the  Kelvinside  plant  and  for  mains,  accounted  for  £8,5S5.  leaving  a 
surplus  on  the  year's  operations  of  £6,524,  which  has  been  trans- 
ferred to  reserve,  which  now  amounts  to  £34,87o.  The  total 
capital  expenditure  as  at  May  31st.  1912.  less  depreciation  written 
oflf,  stood  at  £1,893,443.  During  the  year  the  scheme  of  giving 
domestic  consumers  a  supply  of  energy  for  cooking,  heating,  and 
other  domestic  uses,  at  a  rate  of  Id.  per  unit,  as  compared 
with  3d.  per  unit  for  lighting,  without  separate  wiring,  was 
continued,  with  favourable  results,  the  number  of  consumers  taking 
advantage  of  the  scheme  amounting  to  560.  Notwithstanding 
that  contracts  had  been  entered  into  for  the  supply  of  coal  at  an 
estimated  increased  expenditure  of  £10,000  as  compared  with 
the  previous  year,  the  Committee  recommended  that  the  maxi- 
mum demand  number  of  hours  for  consumers  at  present  on  the 
3Jd.  per  unit  rate  be  reduced  from  730  hours  to  650  hours  per 
annum,  other  rates  remaining  unchanged.  The  quantity  of  elec- 
tricity sold  to  private  consumers  during  thepastyear  was  42,721,349 
units,  as  compared  with  39,063,540  units  during  the  previous  12 
months,  an  increase  of  9  36  per  cent.  Of  these  42,721,349 
units,  16,294,645  were  sold  for  lighting  at  £169,736,  and 
26,426,704  for  power  and  heating  at  £264,405.  The  number 
of  consumers  at  May  31st,  1912,  was  22,645,  as  compared 
with  21,166  at  May  31st,  1911,  being  an  increase  of  1,479,  or 
7  per  cent,  during  the  year.  The  total  number  of  motors  in  use 
and  supplied  off  the  Corporation  mains  as  at  May  31st,  1912,  was 
6,018,  with  a  total  H.r.  of  40,045,  as  compared  with  5,375,  with  a 
total  H.p.  of  36,831,  as  at  May  31st,  1911.  The  number  of  units  con- 
sumed for  power  purposes  was  26,011,574,  of  which  0.400,116  were 
sold  at  1 '.d.  per  unit,  1,636,904  at  Id.  per  unit,  8,294,274  at  Jd.  per 
unit,  and  9,680,280  at  Jd.  per  unit.  The  total  number  of  arc  and 
incandescent  lamps  erected  and  in  regular  use  in  the  streets  as  at 
May  31st,  1912,  was  861,  the  same  number  as  last  year.  The 
quantity  of  electricity  consumed  for  street  and  stair  lighting  was 
1,771.281  units,  as  compared  with  1,759,550  units  during  the  pre- 
ceding year.  The  Committee,  in  conjunction  with  the  Watching 
and  Lighting  Committee,  had  directed  their  attention  to  improviug 
the  electric  lighting  of  streets,  and  had  now  erected  400  flame  aro 
lamps  in  some  of  the  principal  streets  of  the  city.  The  maximum 
load  on  the  generating  stations  during  the  winter  was  25,624  KW. 
on  December  16th  last,  compared  with  23,524  KW.  in  the  previous 
year  For  the  year  1910-11,  3'470  lb.  of  coal  were  used  per  unit 
generated.  This  year  the  figure  was  3-258  lb.,  which  was  equiva- 
lent to  a  saving  of  5,200  tons  of  coal. 


120 


THE    ELECTEICAL    EEVIEW.         [Voi.  n.   No  i,80h  July  19, 1912. 


NEW    PATENTS    APPLIED    FOR,    1912. 

(NOT    YET    PUBLISHED.) 

Oomplled  expressly  (or  this  ]oarnal  b;  Messes.  W,  P.  Thohpsom  &  Co., 
Bleotrloal  Patent  Agents,  286,  High  Holborn,  London,  W.O.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inqairies  shoald  be  addressed, 


15,270.     "  Electric-circuit  interrupters."    H.  T.  Bakneit.    July  1st. 

15,275.  "  Electrical  beating  elements."  Simplex  Conduits,  Ltd.,  L.  M. 
Watebhodse  and  T.  Birkett.    July  1st. 

15,281.  "Arc  lamps."  Korting  &  Mathiesen  Akt.-Ges.  (Convention  date, 
August  12tb,  1911,  Germany.)    July  1st.    (Complete.) 

15,292.    "  Telephone  exchange  systems  and  the  like."   W.  Aitken.   July  1st. 

15,291.     "  Telephone  microphones."    W.  Aitken.    July  1st. 

15,309.  "  Device  for  comparing  and  measuring  the  magnetic  properties  of 
magnets  and  the  like."    W.  Lavrie.    July  Ist. 

15,324.  "  Means  for  attaching  electric  wires  and  cables  to  insulators."  T. 
Taylor.    July  1st. 

15,342.  "  Leading-in  conductors  for  electrical  apparatus."  British  Thomson- 
Houston  Co.,  Ltd.     (General  Electric  Co.,  United  States.)    July  1st. 

15,363.  "  Devices  for  measuring  electric  resistances."  Siemens  Bros.  &  Co., 
Ltd.    (Siemens  iS  Halske  Akt.-Cies.,  Geimany.)    July  Ist.    (Complete.) 

15,366.  "  Electris  switches."  Venner  Time  Switches,  Ltd.,  and  R.  C. 
GaiESBACH.    July  1st.    (Complete.) 

15,.S78.    "  Electric  signalling  contrivances."    A.  Orling.    July  Ist. 

15, .381.  "  Electrically-operated  telphers  and  tracks  therefor."  R.  P. 
Stbachan  and  Strachan  &  Henshaw,  Ltd,    July  1st. 

15,386.    "Telephone  lid."    V.  Baeon-Parke.    July  2nd. 

15,388.  "  Device  for  locking  an  electric  incandescent  lamp  of  the  bayonet 
type  to  its  holder."    H.  T.  Worrall.    July  2nd. 


15,404.    "  Storage  batteries."    E.  Sokal.    July  2nd.    (Complete.) 

15.418.  "Electrolysis  of  metallic  solutions."    J.  A.  Eomer.    Jul;  2nd. 

15.419.  '*  Dictaphone  and  like  sound-recording  instruments."  A.  C.  Fuller. 
July  2nd. 

15,429.    "Electric  heater."    H.  W.  Pohle.    July2od. 

15,448.  "  Means  applicable  for  photographic  print  boxes  for  producirg 
photographic  prints  by  electric  light."  E.  H.  Spinney  and  E.  R,  Cjpel. 
July  2nd. 

15,466.  "Candle  lamps  and  the  like."  C.  Damey  and  C.  M.  Escape  and 
P.  F.  EscARB.    July  2nd. 

15,469-  "Methods  for  compensating  the  fluctuations  in  the  load  in  electric 
power  installations-"  Siemens  Schcckkrtwerke  G.m.b.H.  (Convention  date 
July  8th,  1911,  Germany.)    July  2od.    (Complete.) 

15,471.  "Brush-holders  for  dynamo  -  electric  machines."  Pistscbe's 
Electric  Manifactorino  Co.,  Ltd.,  and  C.  H.  Vidal.    July  2nd.    (Complete.) 

15,479.  "Processes  and  apparatus  for  electric  welding."  L.  W.  Chubb. 
(Convention  date,  February  ICtb,  1912,  United  States.)  July  2nd.  (Com- 
plete.) 

15,483.  "  Arc  light  electrodes."  British  Thomson-Houston  Co.,  Lid. 
(General  Electric  Co.,  United  States.)    July  2nd. 

15.485.  "Supporting  devices  for  filaments  or  wires  in  incandescent  metal- 
fllament  lamps."  J.  Pintscu  Akt.-Ges.  (Convention  date,  November  leth, 
1911,  Germany.)    July  2nd.    (Complete.) 

15.486.  •'  Supporting  devices  for  incandescent  metal-filament  lamps."  J. 
Pintsch  Akt.-Ges.  (Convention  date,  November  21st,  1911,  Geimany.)  July 
2nd-    (Complete.) 

15,492.  "  Electro-deposition  of  metals  and  like  electrolytic  processes  and 
apparatus  or  appliances  to  be  used  in  connection  therewith."  A.  Round  andF. 
Fisher.    July  3rd.    (Complete.) 

15,532.  "Process  for  the  manufacture  of  iron  alloys  for  dynamo-electric 
purposes."  W.  Rubel.  (Addition  to  12,483, 1911.  Convention  date,  July  11th, 
1911,  Germany.)    July  Srd.     (Complete.) 

15,689.  "  Dynamo-electric  machine."  Allgemeink  Elecibicitats  Ge9. 
(Addition  to  9,677, 1908.  Convention  date,  July  3rd,  1911,  Germany.)  July  Srd. 
(Complete.) 

15,691.    Telegraphic  apparatus."    H.  Knudsen.    July  3rd. 

16,604.    "  Electric  arc  lamps,"    A.  T.  Dowdell.    July  4th. 

15,616.  "  Method  of  and  means  for  illuminating  by  electric  lamps."  W.  H. 
Walton.    July  4th. 

15,633.  "Electrically-driven  tilling  machines."  W.  Wortmann.  July  4th. 
(Complete) 

16,643.  "  Metal  connection  for  joining  wires  electrically  and  mechanically." 
Watlington  &  Co.,  Ltd.,  and  A.  M.  Pooley.    July  4th. 

15,647.  "Electrical  transformers."  Siemens  Schuckertwerkk  G.m.b.H. 
(Convention  date,  July  4lb,  1911,  Germany.)    July  4th.    (Complete.) 

15,649.  "  Electric  candle  lamp,  bayonet  cap  and  holder."  S.  A.  House. 
July  4(h. 

15,656.  "  Driving  installations  comprising  internal  combustion  engine 
and  electrical  machines."  Gasmotoben  Fabrie  Deutz.  (Convention  date, 
July  6th,  19U,  Geimany.)    July  4th.    (Complete.) 

15.659.  "  Electromagnetically  operated  switches,  out-outs  and  the  like." 
Siemens  Bros.  Dynamo  Works,  Ltd.,  and  R.  Brooks.    July  4th. 

15.660.  "  Photometers  or  the  like."  Siemens  Bros.  Dymamo  Works,  Ltd., 
and  8.  H.  Callow.    July  4th. 

15,662.  "Making  connections  to  commutator  segments  of  dynamo-electric 
machinery."  Siemens  ScHrciiEHiwERKE  G.m.b.H.  (Convention  date,  July  4th, 
1911,  Germany.)    July  4th.    IComplete.) 

15,067.     "Electric  balance  system."    J.M.Smith.    July  4th. 

15,672.  "Multiplex  telegraphy."  K.  H.  Warfvikge  and  A.  Hasselbeeg. 
(Convention  date,  July  5lh,  1911,  Sweden.)    July  4th.    (Complete.) 

16,677.  "  Detectors  of  combustible  gases."  A.  Philip  and  L.  J.  Steele. 
July  4th. 

15,686.  "  Electric  arc  lamps."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    July  4th. 

16,704.    "  Magneto  machines."    C.  W.  Hikksman.    July  5th. 

16,7C6.  "Electrical  distribution  junction  boxes  or  apparatus."  British 
Insulated  and  Helsby  Cables,  Ltd.,  and  H.  Allwooh.    July  6th. 

15,727.  "  Electric  furnaces  and  apparatus  for  the  volatilising  of  metals." 
E.  M.  Bailey,  A.  Baxter  and  T.  Middleion.    July  5th. 

16,750.  "Rontgen-ray  examination  table  for  gyniecological  and  like  pur- 
poses." Siemens  Bros.  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.) 
July  5th.    (Complete.) 

16,767.  "  Electric  arc  lights."  General  Composing  Co.,  G.m.b.H.  (Addition 
to  8.9U7,  1912,  Convention  date,  June  15th,  1912,  Germany.)  July  5th. 
(Complete.) 

15,760.  "Electrical  rheostats,  starters  or  controllers."  H.  Snowdon  and 
Resisto  Electrical  Manufacturing  Co.,  Ltd.    July  5th. 

16,774.  "  Magnetic  or  electric  fields."  M.  Plohl.  (Convention  date,  July 
11th,  1911,  Austria.)    July  6th.    (Complete.) 

15,776.  "Electric  switches."  British  Thomson- Houston  Co.,  Ltd.  and 
J.  M.  Wallace.    July  5th. 


16,823.  "Electro-deposition  and  refining  of  lead."  8.  0.  Cowper-Coles. 
July  6th. 

15,6.35.  "Resinous  bodies."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States).    July  6th.    (Complete.) 

16,836.  "Socket  terminal."  Robert  Bosch  (firm  of).  (Convention  date 
April  Srd,  1912,  Germany).    July  6lh.    (Complete.) 

16,841.     "Name-plate  and  electric  press  buttons-"    B.  Bonnin.    July  6th. 

15,843.  "Advertising  systems  for  electric  tram-cars."  M.  P,  Schlesinger. 
July  6th. 

16.851.  "  Time-controlled  valves."  Venner  Time  Switches,  Ltd.,  and  R.  C. 
Gbiesbach.    July  6th.    (Complete.) 

16.852.  "  Manufacture  of  electrodes."    A.  E.  Gibbs.    July  6th.    (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Ooplea  of  any  of  the  Bpeolficattons  in  the  following  list  may  be  obtained 
of  Messbb.  W.  p.  Thompson  &  Co.,  286,  High  Holborn,  W.O.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 

Electrically-Operated  Re\'ersing  Gear.    K.  Brull.    9,256.    April  12th. 
Telephone    Systems.     8.    G.    8.    Dicker,     (Automatic   Electric   Co.)     9,577. 

April  I9th. 
Electrical  Servo  and  Tele  Motors  and  their  Modes  of  Application.    L. 

Rottenburg-    14,176.    June  16th. 
Magneto  Generating  Machines,  Particularly  Applicable  for  Providing 

Electric  Current  foe  Lighting  and  Ignition  Purposes  on  Motor  Cycles 

AND  OTHER  MoTOR  VEHICLES.    E.  Vaugbau.    14,860.    Juiie  16th. 
Automatic  Electric  Fire  Alarm.    S.  W.  H.  Edwards.    14,439.    June  19th. 
Electric    Transportation    Systems.      G.    G.    Vaughan.      (Sturgis.)      14,605. 

June  19th. 
Storage  Battery  Plates.    W.  E.  Lake.    (United  States  Light  and  Heating  Co.) 

14,938.     June  26th. 
Electric  Time  Alabm.    W-  H.  Boorne.    16,804.    July  7th. 
Electbicallv-Heated  Cooking  Appabatub.    W.  P.  Perry.    17,007.    July  25th. 
Manufacture  of  Electric  Steels.    W.  Stobie.    17.179.    July  27th. 
Visible  Electrical  Signals  in  Connection  with  Colliery  Winding  Engines. 

T.  Charlton  and  P.  P-  Smith.    17,430.    July  31st. 
Telephones.    B.  Gwozdz.    18,080.    (Convention  date  not  granted.    Addition  to 

No.  11,234  of  1911.)    August  9th. 
Electbic  Controlling  or   Synchronising   Pendulums.     R.    Milne.     18,322. 

August  14th. 
Double-Pole  Electrical  Switches.    Midland  Electric  Manufacturing  Co.  and 

W.  L.  Barber.    20,311.     September  13th. 
Apparatus  for  Heating  Water  or  other  Liquid  by  Means  of  Electricity. 

Naamloze    Vennootschap    Fabriek    van    Instrumenten     en     Electrische 

Apparaten  "  Inventa.  •    26,C91.    November  10th.    (July  20th,  1911.) 
Magnetic    Tachometers.     W.    P.    Thompson.     (Akt.-Ges.    Mix    &    Genest 

Telephon  aud  Telegraphenwerke.)    25,4t8.    November  15th. 
Electrical  Signalling  Apparatus.    Fabryka  Akumulatorow  "Systemu  Dr.  Z. 

Sianeckiego"  Dr.   Zdzislaw  Stanecki  (Firm  of).    ^8,611.    December  19th. 

(December  27th,  1910.) 


1912. 

Lightning  Arrestees.     K.  W.  G.  L.  Stoffels  and  J.  B.  Van  Der  Sprenkel. 

4,885.    February  27th. 
Means  for  Connecting  Electrodes  for  Electric  Furnaces.    Geb.  Siemens 

and  Co.    6,248.    March  13th.     (March  28th,  1911.) 
Electbic  Connection  Box  with  Revolving  Contacts.    L,  M.  Waterhouse  and 

Simplex  Conduits,  Lt^.    6,961.    March  21st. 
Arrangements  for  STARif^G  Groups  of  Electrical  Machines  Consisting  of  a 

Synchronous  and  an  Asytjchbonous  Machine  Connected  in  Cascade  with 

IT.    W.  P.  Thompson.   (Ateliers  de  Constructions  Electriques  de  Charleroi). 

7,135.    March  23rd. 
Electric    Ignition  Apparatus  fob  Intebnal  Combustion  Engines.     C.  P. 

Kettering.      7,428  and  7.480.      March  27th.      (March  12tb,  1910.      Divided 

application  on  6,!;02  of  1911.    March  Uth.) 
Brush  Holders  for  Dynamo-Electbic  Machinery.    Akt.-Ges.  Brown,  Boverie 

et  Cie.    7,578.    March  28th-    (June  22nd,  1911.) 
Electric  Arc  Lamps.    Siemens  Bros.  Dynamo  Works.    (Siemens  Schuckert- 

werke  Ges.)    965.    January  12th, 
FiBE  AND  Temperature  Alabms.    W.  B.  Hughes.    1,781.    January  22nd. 
Electric  Telegbaphy.    Dr.  A.  Muirhead  and  Muirhead  &  Co.    2,049.    January 

25th. 
Electrolytic    Apparatus.     Hazard-Flamand,   L.H.A.B.M.     2,124.     January 

26th.    (FebiTiary  6th,  1911.) 
Electric  Boat-Hoistino  Appabatus.    J.  Fielding.    2,679.    February  6th. 
Electbically-Dbi\-en  Clocks.    P.  A.  Bentley.    3,236.    February  8th. 
Arrangements  for  Accelerating  the  Vabiation  of  a  Magnetic  Field  in 

Dynamo-Electric  Machines.    AUmanna  Svenska  Elektriska  Aktie-Bolaget. 

4,283.    February20th.    (February  24ih,  1912.) 
Method  of  Suspending  Electric  Conductors  between  Supports.     Poblig 

Akt.-Ges.  and  W.  Ellingen.    4,779.    February  26th. 
Multiple  Electric  Arc  Lamps.    Ges.  fur  Maschinen  und  Metall  Industrie. 

5,301.    March  2nd.    (March  2nd,  1911.) 
Py-rometehs.    F.  Rogers.    6,364.    March  14th, 
Electric  Circuit-Breakers  and  the  like.    E.  A.  Fagerlund.    9,647.    April 

23rd.    (Afril  24th,  1911.) 
Disk    Armatures   for   Continuous-Current    Electric    Meters.      Siemen 

Schuckertwcrke  Ges.    9,823.    April  25th.     April  26th,  1911.) 


Electric  Brick  Mould  Drj  ing. — <  »ne  of  the  obstacles  to 

the  use  of  electric  driving  in  brick  works  has  been  the  necessity 
for  steam  to  dry  the  brick  moulds.  In  a  moulding  machine  having 
a  capacity  of  22,000  bricks  per  day,  satisfactory  electric  heating  has 
been  provided  by  the  heating  elements  from  eight  oOO-watt  flat 
irons.  The  motors  used  in  the  plant  total  CO  H.P.,  and  the  drying 
heater  consumes  4  Kw.  for  10  hours  a  day.  The  improvised  electric 
heating  system  proved  the  turning  point  in  securing  the  motor 
load.  The  wages  of  an  engineer  and  fireman  have  been  saved  by 
the  adoption  of  electric  drive  ;  the  speed  and  output  of  the  machines 
have  been  increased  5  to  6  per  cent.  :  and  the  current  bill  practically 
equals  the  old  fuel  and  supplies  cost.  A  damaged  mould  heating 
element  can  be  replaced  without  dismantling  the  machine. — 
Electrical  Morld. 
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It  was  once  written  by  a  surly  critic  of  modern  literature  : 
"  When  a  new  book  comes  out,  I  read  an  old  one  I " 
Might  not  the  same  principle  be  adopted  in  relation 
to  other  matters,  even  to  matters  of  greater  importance 
than  modern  literature  ?  The  industrial  world  has  been 
much  troubled  of  late  years  by  Government  interference. 
Xew  principles  of  political  economy  appear  to  have  been 
evolved.  When  a  new  principle  of  political  economy  is 
devised,  consider  it  in  the  li<rht  of  an  old  one  !  It  is  by 
no  means  uninstructive  to  consider  those  new  principles 
in  the  light  of  the  precepts  laid  down  by  one  of  our 
leading  economists  in  the  middle  of  the  last  centuiy. 
We  refer,  of  course,  to  John  Stuart  Mill.  He  devotes 
a  whole  chapter  of  his  "  Principles  of  Political  Economy  " 
(bk.  5,  chap.  XI)  to  the  "Limits  of  the  Province  of 
Government."  Here  one  may  discover  precepts  which, 
having  regard  to  existing  events,  appear  to  be  enshrouded 
with  the  magic  of  prophecy.  "The  intervention  of 
Government,"  wrote  the  Great  Philosopher,  "  may  extend 
to  controlling  the  free  agency  of  individuals  .  .  .  but 
there  are  large  departments  of  human  life  from 
which  it  must  be  unreservedly  and  imperiously  ex- 
cluded. AVhatever  theory  we  adopt  regarding  the  founda- 
tion of  the  social  union,  and  under  whatever  political 
institutions  we  live,  there  is  a  circle  round  every  individual 
human  being  which  no  Government,  be  it  that  of  one,  of  a 
few,  or  of  the  many,  ought  to  be  permitted  to  overft«p  ; 
there  is  a  part  of  the  life  of  every  peison  who  has  come  to 
years  of  discretion  within  which  the  individuality  of  that 
person  ought  to  reign  uncontrolled  either  by  any  otl  cr 
individual  or  the  public  collectively." 

Since  the  days  of  Mill,  the  magic  circle  which  he  described 
with  the  compass  of  a  master  draughtsman  has  been  all 
too  frequently  encroached  upon.  We  have,  during  the  last 
tiO  years,  seen  Government  encroachment  in  many  and  various 
forms.  The  vis  a  h'rgo  auimatitig  the  movement  has  been 
described  as  "  liberty  "  ;  but  if  this  be  true  liberty,  it  would 
be  small  wonder  if  many  people  were  to  prefer  to  remain  in 
chains. 

Wholly  apart  from  measures  passed  for  the  suppression  of 
crime  and  for  the  maintenance  and  benefit  of  the  public 
health,  we  have  been  subjected  during  the  period  mentioned 
to  a  series  of  measures  all  of  which  most  seriously  interfere 
with  the  liberty  of  the  subject.  When  the  history  of  the 
la?t  50  yeai-s  comes  to  be  written,  it  wDl  probably  be 
described  as  "the  age  of  the  development  of  taxation  of 
and  Government  interference  with  employment  in  all  its 
forms." 

The  Factory  Acts,  for  which,  of  course,  there  is  much  to 
be  said  on  the  ground  that  they  benefit  the  public  health, 
have  now  become  so  interwoven  with  the  life  of  the  com- 
munity that  they  have  ceased  to  call  for  much  comment. 
Nevertheless,  the  owner  of  a  factory,  his  managers  and 
foremen  are  continually  made  aware  of  the  existence  of  such 
a  person  as  the  factory  Inspector.  The  provision  of  adtii- 
tional  sanitary  arrangements,  additional  air-space  and  the 
fencing  of  machinery  may  all  be  very  good  things  and 
beneficial,  but  they  involve  interference  with  liberty, 
expenditure  of  money,  and  increased  cost  of  production.  A 
more  forcible  example  of  Government  interference  is  afforded 
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by  the  Workmen's  CompeDsation  Acts.  The  principle  of 
universal  compensation  has  been  gradually  evolved  since  the 
early  eighties,  and  the  statutory  protection  of  workmen  has 
been  so  sedulously  developed  that  the  old  common  law 
liability  of  master  to  servants  for  accidents  happening 
during  the  employment  has  almost  ceased  to  be  discussed  in 
the  Courts.  Nor  is  it  possible  to  contract  out  of  the 
obligation  to  pay  compensation.  No  agreement  to  dispense 
with  compensation  is  binding  on  the  employe.  The 
beneficial  results  of  this  legislature  may  be  real  :  but 
BO  far  as  the  worker  is  concerned  they  are  certainly 
not  very  apparent.  No  doubt  the  disabled  worker 
bas  something  to  be  thankful  for  :  but  there  are  thousands 
of  older  workmen  who  are  kept  out  of  employment  through 
inherent  liability  to  suffer  grievously  from  an  accident.  As 
for  the  employer,  he  seeks  refuge  in  insurance.  The  burden 
is  transferred  from  his  to  other  shoulders,  and  the  result 
is  the  loosening  of  the  friendly  tie  which  formerly  connected 
the  master  and  the  servant. 

Many  other  examples  of  restriction  upon  employment 
might  Vie  culled  from  the  Statute  book.  The  miner 
may  not  work  for  more  than  eight  hours  a  day.  The  shop- 
keef)er  may  not  keep  open  on  one  afternoon  a  week — even 
if  he  keep  no  assistant ;  and  last,  but  not  least,  it  is  pro- 
vided by  the  Insurance  Act  that  practically  every  contract  of 
service  in  the  kingdom  is  to  be  modified  by  the  compulsory 
payment  of  insurance  premiums. 

Enough  has  been  said  to  show  that  the  Legislature  has 
by  direct  statutory  enactment  seriously  interfered  with  the 
freedom  of  contrrct.  The  indictment,  however,  does  not 
end  with  the  enumeration  of  certain  Acts  of  State,  in 
relation  to  mattei-s  which,  according  to  the  canons  of 
political  economy  already  alluded  to,  might  properly  be  left 
to  private  enterprise.  What  are  the  legitimate  functions  of 
Governments  ?  Is  it  certain  that  at  the  present  day,  the 
Government  leaves  nothing  undone  which  should  be  done  !' 
We  have  recently  seen  that  with  a  view  to  aiding  and  abetting 
the  forces  of  trade  unionism,  the  Government  is  unwilling  to 
exert  its  legitimate  powers  for  the  protection  of  the  man  who 
is  willing  to  work.  "  Free  Labour  "  has  become  a  thing  of 
the  past. 

It  is  passing  strange  that  these  things  should  be,  under  the 
rule  of  a  Government  alleged  to  be  the  most  democratic  that 
the  world  has  ever  seen.  But  Mill  was  far-seeing  enough  to 
prophesy  that  your  democrat  can,  if  occasion  suit  him,  also 
be  an  autocrat !  "  Experience,"  wrote  the  philosopher, 
"  proves  that  the  depositaries  of  power  who  are  mere  dele- 
gates of  the  people,  that  is  of  a  majority,  are  quite  as  ready 
(when  they  think  they  can  count  on  popular  support)  as  any 
organs  of  oligarchy  to  assume  arbitrary  power,  and  to  encroach 
unduly  on  the  liberty  of  private  life.  .  .  and  the  present 
civilisation  tends  so  strongly  to  make  the  jxiwer  of  persons 
acting  in  masses  the  only  substantial  power  in  society,  that 
there  never  was  more  necessity  for  surrounding  individual 
independence  of  thought,  speech  and  conduct,  with  the  most 
powerful  defences,  in  order  to  maintain  the  originality  of  mind 
and  individuality  of  character,  which  are  the  only  source  of 
any  real  progress  and  of  most  of  the  qualities  which  make 
the  human  race  much  superior  to  any  herd  of  animals." 

Of  couree,  no  one  will  be  heard  to  dispute  that  there  are 
certain  interferences  with  complete  liberty  which  every 
Government  may  properly  impose. 

In  the  matter  of  education  the  intervention  of  the 
Government  is  justifiable,  because  the  case  is  not  one  in 
which  the  interest  and  judgment  of  the  consumer  are  a 
sufficient  security  for  the  goodness  of  the  commodity.  But 
a  good  Government  should  give  all  its  aid  in  such  a  shape 
as  to  encourage  and  nurture  any  rudiments  it  may  find  of  a 
spirit  of  individual  exertion.  It  were  scarcely  necessary  to 
insist  upon  that  part  of  the  functions  of  Government  which 
all  admit  to  be  indispensable,  namely,  the  function  of  pro- 
hibiting and  punishing  such  conduct  on  the  part  of 
individuals  in  the  exercise  of  their  freedom  as  is  clearly 
injurious  to  other  persons,  whether  the  case  be  one  of  force, 
fraud,  or  negligence.  It  is  the  illegitimate  interference  with 
individual  effort,  which  one  looks  upon  with  dismay  and 
apprehension.  Let  us,  in  conclusion,  quote  Mill  once 
more  : — 

"  To  be  prevented  from  doing  what  one  is  inclined  to 
or  from  acting  according  to  one's  own  judgment  of  what 


is  desirable  is  not  only  always  irksome,  but  always  tends, 
pro  tanto,  to  starve  the  development  of  some  portion  of  the 
bodily  or  mental  faculties,  either  sensitive#or  active,  and 
unless  the  conscience  of  the  individual  goes  freely  with  the 
legal  restraint,  it  partakes  either  in  a  great  or  in  a  small 
degree  of  the  degradation  of  slavery.  Scarcely  any  degree 
of  utility,  short  of  absolute  necessity,  will  justify  a  prohibi- 
tory regulation,  unless  it  can  also  be  made  to  recommend 
itself  to  the  general  conscience  ;  unless  persons  of  ordinary 
good  intentions  either  believe  already,  or  can  be  induced  to 
believe,  that  the  thing  is  one  which  they  ought  not  to  wish 
to  do." 


The  Frame  Thomson  lecture  on  the 
rpf  •'"'"^  principles  and  practice  of  accountancy 
Lecture  ^°  relation  to  engineering  design  and 
work  was  this  year  delivered  at  the 
Institution  of  Civil  Engineers,  by  Mr.  Frame  Thomson, 
the  founder  of  the  lectureship.  Terse  expressions,  in 
terminology  probably  more  familiar  to  engineers  than  to 
accountants,  formed  a  notable  feature  of  the  lecture,  which, 
though  only  dealing  in  the  main  with  first  principles  of 
common  practice,  bore  the  impress  of  careful  and  exact 
study  and  preparation,  and  should  appeal  to  all  engineers 
whose  knowledge  of  the  construction  of  accounts  has 
jierforce  suffered  neglect  by  reason  of  the  exigencies  and 
superior  demands  of  their  profession.  After  sketching  in 
outline  the  financial  history  of  a  successful  enterprise,  the 
lecturer  introduced  the  subject  of  accountancy,  indicating 
as  the  different  processes  composing  it — constructive  or 
creative,  productive  or  operative — destructive  and  recon- 
structive or  reproductive. 

The  subject  was  succinctly  treated  from  a  basic  point  of 
view,  and  the  lecturer  is  to  be  congratulated  on  his  able 
exposition  of  the  subject.  Sir  William  Plender  and  Mr. 
L.  W.  Hawkins,  professional  accountants,  contributed  a  few 
observations  of  elementary  importance  to  the  discussion. 

Mr.  Thomson  hopes  to  be  able  to  give  next  year  a  lecture 
on  similar  broad  lines  dealing  with  legal  knowledge.  There- 
after it  is  proposed  that  the  annual  lecture  should  be 
delivered  by  a  lawyer  or  an  accountant,  treating  of  some 
of  the  special  features  of  their  respective  professions  with 
which  engineers  should  be  familiar. 

If  we  may  say  so,  ii  would  emphasise  the  broad  lines  if 
some  of  the  prominent  or  able  members  of  the  other  several 
societies  of  accountants  W2re  invited  to  contribute  some 
phases  of  their  experience  of,  and  impressions  on,  engineering 
accounts  and  costs,  &c. 


A  MEMOEANDrJi  by  the  chief  engineer 
Spontaneous  r  t  i     j»  ii. 

,,     ,     ,.  surveyor  of  Lloyd  s  upon  the  spontaneous 

of  Coal.  ignition  of  bunker  coal  will  be  interesting 
to  engineers  of  large  power  stations  whose 
bunkers  have  features  similar  to  those  of  a  ship,  viz.,  exposure 
to  high  temperatures,  as  where  placed  above  boilers.  Coal 
has  long  been  supposed  to  owe  its  danger  of  spontaneous 
ignition  to  pyrites,  but  this  has  now  been  disproved.  In 
1911.  of  127  reported  cases  of  ships  with  coal  on  fire,  only 
24  were  fires  of  the  coal  cargo,  and  103  were  bunker  fires. 
Cross  bunkers  appear  more  liable  to  fire  than  side  bunkers. 
The  investigation  for  the  foregoing  cases  did  not  apparently 
afford  much  material  for  a  report,  and  so  the  present  memo- 
randum is  based  on  past  knowledge,  and  the  reports  of  special 
commissioners,  starting  from  that  of  1875,  which  is  now 
regarded  as  more  wrong  than  right  in  its  conclusions ; 
though  Dr.  Percy  and  Prof.  Abel  were  correct  on  the  point  of 
oxygen  absorption,  they  were  wrong  in  their  suspicions  as  to 
pyrites.  Since  pyrites  oxidises  more  quickly  when  damp,  it 
was  thought  that  damp  coal  was  more  likely  to  fire  than  dry 
coal,  and  therefore  that  damping  coal  should  not  be 
practised,  forgetting  that  the  water  wou'd  act  as  a  heat- 
absorbing  agent  and  also  by  evaporating  would  displace 
oxygen  and  thus  deprive  the  lire  of  food.      A  few  years  later 
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Uiiiii  tlie  above  date  oue  Henri  Fayol,  of  (Joiimientry,  I'Vaiicu, 
gave  details  of  observations  and  experiments  on  coal  of 
eighteen  varieties.  He  showed  that  between  'Jb'  and  400'  C. 
under  the  action  of  air  all  tlie  coals  first  lost  weifjht, 
after  which  they  more  than  fully  recovered  the  loss. 
The  lecovery  was  due  to  the  absorption  of  oxyfi^en.  After 
u  certain  period  diminution  of  weight  set  in  again.  This, 
of  course,  was  due  to  slow  combustion  of  the  coal  by  the' 
absorbed  oxygen.  Coal  was  found  to  absorb  as  much  as  100 
times  its  own  volume  of  oxygen.  lu  the  course  of  the  ex- 
periments, heaps  of  coal  of  about  3  cb.  yards  capacity  were 
piled  up  in  conical  form,  heated  to  U>0  C.  and  covered  with 
a  bell,  through  which,  at  the  top  and  bottom,  were  holes 
for  the  passage  of  air.  Wheu  the  holes  were  closed  the 
temperature  fell.  If  some  lioles  were  left  open  the  tempera- 
ture rose  steadily  until  ignition  took  place.  When  the  tiell 
was  remo\ed  the  mass  cooled  down.  Air  was  shown  to  be 
essential  in  a  certain  quantity,  but  the  quantity  must  be 
limited,  for  given  plenty  of  air,  this  carried  away  more  beat 
than  was  produced.  Fayol  found  that  moisture  was  more 
of  a  safeguard  than  a  danger,  nor  could  he  trace  any 
special  effect  to  pyrites. 

He  laid  stress  only  on  air  absorption,  and  as  air  or 
oxygen  absorption  is  a  surface  action,  small  coal  is  necessarily 
far  more  dangerous  than  large  coal.  Thus,  the  conditions 
for  safety  are  large  coal  and  complete  absence  of  air,  or  else 
a  very  good  flow  of  air.  The  latter  cannot  so  well  be 
secured  with  small  coal,  for  it  packs  closely,  and  hence  small 
coal  offers  a  double  danger,  for  it  has  bigger  surfaces  of 
absorption  and  affords  less  passages  for  the  free  flow  of  air. 
The  lesson  is  that  small  coal  should  be  enclosed  in  air-tight 
bunkers — a  matter  of  no  little  difficulty.  Towards  this 
point,  however,  bunker  dot)rs  should  Ix'  kept  closed  below 
when  not  in  use.  Since  beat  assists  oxygen  absorption,  that 
coal  which  is  nearest  the  iioilers  should  be  used  first,  so  as 
to  get  it  out  of  danger.  Fayol  advises  the  damping  of  small 
coal  when  bunkered.  It  may  be  recollected  that  some  years 
ago  a  favourable  report  appeared  in  certain  technical  journals 
upon  the  good  effect  of  l)uryiug  bottles  of  li(|uid  COj  in 
masses  of  coal.  IJy  some  means,  possibly  fusible  metal  plugs, 
when  the  coal  heated,  the  C0„  was  allowed  to  discharge  into 
the  mass  of  coal,  and  this  appeared  to  stay  further  mischief 
and  there  was  no  recurrence  of  heating. 

It  would  appear  to  be  a  good  plan  to  lay  a  perforated  water- 
pipe  through  the  mass  of  coal  in  a  bunker  ;  the  pipe  could  be 
used  for  the  insertion  of  a  tell-tale  thermometer  or  for  water 
injection.  Coal  in  a  fine  state  of  division  is  very  absorptive 
of  oxygen,  and  is  reduced  to  CO,  by  slow  combustion.  So;iie 
years  ago  at  the  hotel  at  Cranbrook,  in  Sussex,  a  well 
200  ft.  deep  and  about  4  ft.  in  diameter  was  put  down  in  the 
Ashdown  Sand  formation.  As  is  well  known,  this  sandstone 
is  highly  carboniferous  and  carries  many  fine  veins  of  coal, 
some  of  them  as  much  as  iV  in-  thick.  While  the  barometer 
was  rising,  men  could  enter  the  well  and  work  at  the  bottom 
of  it,  but  when  the  barometer  fell,  the  air  imprisoned  in  the 
porous  sandy  rock  expanded  and  flowed  out  of  the  well. 
The  mouth  of  the  well  was  half  inside  the  pantry  of  the 
house  and  half  in  the  open  air.  The  doorway  was  over  the 
well  mouth,  and  the  door  was  absent. 

Yet  with  all  this  ventilation  a  candle  on  a  shelf  in  the 
pantry,  8  ft.  high,  was  extinguished  by  the  "  air  "  flowing 
out  of  the  well,  and  it  was  quite  impossible  to  introduce  a 
lighted  candle  below  the  cover  boards  of  the  well.  Every 
change  in  the  barometer  produces  alternate  iuflow  and  out- 
flow of  air  at  every  well  which  enters  porous  strata,  and  the 
thin  coal  seams  were  thus  exposed  to  constantly  renewed 
supplies  of  oxygen,  with  the  result  that  much  CO,  was 
formed. 

Fayol,  though  finding  great  differences  in  the  ease  with 
which  diflerent  coals  will  ignite  spontaneously,  says  that  all 
coal,  not  excepting  even  anthracite,  is  liable  to  spontaneous 
ignition. 

It  is  really  so  simple  to  place  trial  tubes  in  every  bunker, 
and  take  thermometer  readings,  that  it  should  be  possible  to 
prevent  the  temperature  reaching  such  a  point  as  to  be 
dangerous.  One  safeguard  would  be  to  avoid  extreme  length 
of  bunker  ;  water-space  division  Ijulkheads  might  be  used  to 
separate  them  into  moderate  lengths,  so  that  any  specially 
heating  division  could,  if  necessary,  be  damped  or  com- 
pletely drowned. 


ROTHERHAM    ELECTRIC    LIGHT,    POWER 
AND    TRAMWAYS    UNDERTAKING. 


Biii/r  to  the  designs  of  Prof.  Kennedy  in  1900,  the 
Rotherham  Corporation  electricity  works  bids  fair  to  become 
a  purely  turljine-driven  station  in  the  near  future,  and  as 
good  an  example  of  modern  concentration  of  power  within 
small  compass  as  it  has  been  in  the  past  of  the  use  of 
small  engine-driven  sets  and  the  generous  allocation  of  floor 
space. 

The  original  equipment  comprised  two  90-kw.  Allen 
sets  and  two  2  x  13-kw.  steam  balancers,  and  subsequently 
there  were  installed  two  Kifi-Kw.  Allen  sets  and  one  each 
:520-KW.  Allen-Allen  and  Allen-Siemens  sets  (see  figs.  2  and  :^, 
pp.  124-5).  AV'here  the  steam  balancers  once  stood,  there  is 
now  working  a  500-k\v.  Westinghouse  turbo-dynamo 
with  radial  commutator  and  Morganite  brushes.  During 
the  past  IX  months  this  generator  has  averaged  1!)  hours' 
running  per  day  :  it  is  only  at  week-ends  that  the  com- 
mutator can  be  thoroughly  cleaned,  yet  no  sparking  or 
other  troubles  are  experienced.  In  place  of  the  steam 
balancers,  a  70-K\\ .  Siemens  motor  balancer  is  now  employed. 
The  25('.-cell  2.50-arap.-hour  battery  merely  "floats"  on  the 
lighting  bus-bars. 

The  .")00-KW.  turbo  .set  being  fully  loaded  soon  after  its 
installation  (in  IIIO'J),  it  became  necessary  to  provide 
further  generator  capacity.  The  existing  equipment  com- 
pletely filled  the  effective  floor  space  in  the  engine  room 
(110  ft.  X  40  ft.  overall),  and  building  extensions  being 
prevented  by  the  destructor  and  by  the  gas  works,  at  the 
rcspeetive  ends  of  the  power  house,  increased  capacity  could 
only  be  secured  by  replacing  the  older  plant  by  turbo-sets. 
I'ollowing  this  plan,  a  DaO-H.i-.  engine-driven  surface  con- 
denser plant  has  just  been  replaced  by  a  1,000-kw.  hori- 
zontal Westinghouse  turbo-alternator  (three-phase  ;j,300-volt, 
,')()  cycles,  ;!,()00  u.h.m.)  and  its  auxiliaries,  and  a  duplicate 
steam-driven  condenser  set  will  be  similarly  replaced  in  the 
immediate  future. 

The  lay-out  of  the  present  extension  unit  (see  figs.  1-3) 
provides  for  the  future  installation  of  a  similar  machine  on 
the  adjacent  bed,  with  a  minimum  of  derangement  or  altera- 
tion to  existing  pipework,  &c.  The  most  striking  feature  of 
its  general  design  is  the  small  floor  space  occupied  (5  ft.  G  in. 
X  ]7  ft.  6  in.  overall),  this  being  secured  by  employing  a 
high-pressure  impulse  turbine.  A  velocity  wheel  in  the 
initial  stage  is  followed  by  seven  Rateau  stages — an  arrange- 
ment which  secures  efficient  utilisation  of  the  high-pressure 
steam  (140  lb.  per  sq.  in.  at  the  stop  valve),  while  reducing 
the  pressure  to  which  the  turbine  casing  is  exposed  to  about 
40  lb.  per  sq.  in.  Fig.  1  clearly  shows  the  arrangement  of 
the  main  and  auxiliary  parts  of  the  set,  which  is  farther 
shown  in  course  of  erection  in  figs.  2  and  3. 

At  a  power  factor  of  0-8  the  alternator  has  a  continuous 
full-load  output  of  1,00(1  k^v.  and  an  overload  capacity  of 
2.5  per  cent,  for  two  hours  and  of  50  per  cent,  momentarily, 
without  special  adjustment,  or  for  10  minutes  with  the  aid  of 
a  by-pass  supply.  The  turbine  is  at  present  supplied  with 
steam  at  140  lb.  per  sq.  in.  and  lOO"  F.  superheat,  but  it  is 
so  designed  and  built  that  the  inlet  temperature  of  the  steam 
may  safely  be  raised  to  5G0°  F.,  if  desired  :  a  28-in.  vacuum 
is  maintained  when  the  barometer  stands  at  30  in.  [ 

The  surface  condenser  and  circulating  pump  were  supplied 
by  Messrs.  Allen,  and  the  air  and  extractor  pumps  by  the 
W^estinghouse  Co.  :  for  the  arrangement  of  these  auxiliaries 
and  their  driving  motors,  see  fig.  1.  The  Leblanc  air  pump 
has  been  adopted  on  account  of  its  great  simplicity 
and  high  volumetric  efficiency,  which  is,  moreover,  practically 
constant  at  all  vacua.  Approximately  one  volume  of  water 
is  required  per  6  to  10  volumes  of  air. 

The  alternator  is  of  the  latest  Westinghouse  standard 
design.  The  slot-wound  field  structure  is  shrunk  on  to  the 
shaft,  and  designed  with  a  view  to  its  permanent  rigidity 
and  balance  in  service  and  thorough  ventilation  in  all^  parts. 
The  armature  winding  is  contained  in  wedge-closed  slots, 
and  is  provided  with  special  bracing  of  the  end  coils 
to  guard  against  displacement  of  the  latter  by  the  mechanical 
forces  set  up  under  short-circuit  conditions.  Ventilation  is 
effected  by  means  of  fans  mounted  on  the  generator  shaft ; 
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cool  air  is  drawn  through  a  "  Buffalo  "  filter  in  the  rotary 
room  (fi?.  1),  and  a  system  of  duets  xx  (fig.  1).  and  is 
expelled  from  the  top  of  the  alternator  housing.  An  "  over- 
hung "  exciter  with  radial  commutator  allows  of  complete 
alternator  regulation  by  means  of  the  exciter  field  rheostat 
in  conjunction  with  a  Brown-Boveri  automatic  regulator. 


room  is  full  of  turbo  se'.s  a  fresh  site  will  be  secured,  with 
ample  room  for  extensions,  and  the  station  will  be  entirely 
rebuilt. 

The  seven  Lancashire  boilers  already  installed  (totalling 
35,000  lb.  per  hour  evaporative  capacity)  have  never  yet 
been  worked  to  their  full   capacity,  and,  in  view  of  the  great 


A,  turbine  ;  b,  alternator ;  c,  condenser ;  v,  circulating  pump  (e  suction,  y  discharge) ;  g,  air  pump  (h  seal  water  suction,  J  air  suction,  k  discharge) ; 

L,  main  steam   pipe;    m,  atmo.  exhaust ;     n,  automatic  valve  ;    o,  motor;    p,  extraction  pump  (ti  suction,  E  discharge) ;    s,  motor;    t,  oil  cooler; 

u,  rotary  converter  ;  v,  transformer  ;  w,  air  filter ;  x,  air  duct ;   z,  switchboard. 

Fit;.  1. — Arrangement  of  New  Plant  in  Rothebham  Electricity  Works. 


The  guaranteed  overall  efficiency  of  the  generating  set, 
and  the  actual  performance  realised  during  the  recent  official 
tests  at  the  maker's  works,  were  as  follows  (see  also  fig.  4). 
Conditions  : — .Stop-valve  pressure  110  lb.  per  sq.  in.  gauge  : 
superheat  100'  F.  ;  vacuum,  28  in.  ;  barometer,  30  in. 


Lb 

steam  per  kw. 

hour  at  08  p. 

Load. 

Guaranteed 

Test. 

li 

170 

15-8 

Full 

17-0 

161 

3        

18-2 

(.17  2) 

i 

208 

19  .S 

i        

28-.5 

(23-.5) 

(Bracketed  figures  interpolated.) 

The  whole  of  the  extension  plant  and  its  erection  was 
executed  to  the  specification  and  under  the  supervision  of 
Mr.  E.  Cross,  engineer  and  manager  of  the  undertaking. 
The  specification  issued  to  tendering  firms  wisely  left  a 
number  of  details  of  manufacture  and  design  to  be  specified 
by  these  firms,  with  a  reservation  that  such  recommen- 
dations would  not  be  accepted  if  inconsistent  with  the 
general  requirements  of  the  department,  thus  at  once  securing 
the  interests  of  the  latter  while  taking  full  advantage  of  the 
special  experience  of  makers. 

In  addition  to  the  duplicate  turbo-alt«rnator  which  must 
soon  be  re(|uired,  a  .500-KW.  rotary  converter  is  now  on  order. 


-WeSTINGHOUSE   TLItBO-ALTEBNATOK 

IN  Course  of  Erection. 


Further  converters  will  be  installed  as  required  in  a  room 
adjoining  the  power  house.  As  still  greater  generator 
capacity  becomes  necessary,  the  reciprocating  engines  will  be 
successively  replaced  by  turbo-alternators,  supplying  con- 
verters in  the  main  and   sub-stations  ;    when    the   engine 


steam  economy  effected  by  the  turbine  plant  (19-5  lb.  per  kw.- 
hour  on  the  500-KW.  turbo  set  and  16-0  lb.  on  the 
1,000-K\v.  unit,  as  against  30  lb.  per  Kw.-hour  on  the 
largest  reciprocating  engines,  condensing  in  every  case),  it  is 
improbable  that  boiler  extensions  will  be  needed  for  some 
time  to  come. 

A  two-unit  (three  cells  eadi)  Heenan-Froude  refuse 
destructor,  heating  two  Babcock  &  Wilcox  boilers,  is  worked 
by  the  sanitary  department  in  a  building  immediately 
adjoining  the  electricity  works.  The  refuse  handled  is  rich 
in  cinders,  and  is  delivered  over  a  weigh-bridge,  being  paid 
for  at  Is.  per  ton  by  the  electricity  department.  The  steam 
raised  is  not  metered,  but  from  60  to  70  tons  of  refuse  (of 
average  evaporative  value  2-075  lb.  per  lb.,  from  and  at 
212' "F.  with  feed  at  175°  F.)  are  destroyed  per  day. 
Clinkers  from  the  destructor  are  ground  down  by  two  40- 
H.p.  electrically-driven  mills,  and  conveyed  by  barge  to  the 
sewage  filter  beds. 

Town  water  at  lOd.  per  1,000  gallons  is  used  for  feed 
purposes,  the  canal  water  being  so  corrosive  that  the  surface 
condensers  need  '-tubing  "  once  weekly.  For  the  privilege 
of  drawing  this  fluid  through  a  12-in.  pipe,  the  department 
pays  £150  per  annum,  though  the  whole  of  the  circulating 
water  is,  of  course,  returned  I 

The  surface  condensers  on  the  turbo-sets  are  highly 
efficient,  but  the  remaining  950-h.p.  steam-driven  con- 
denser serving  the  Allen  engines  gives  negligible  vacuum 
when  the  latter  are  on  full  load,  owing  partly  to  leakage  in 
the  exhaust  line,  but  mainly  to  corrosion  of  the  circulating 
tubes ;  nevertheless,  the  condenser  is  useful  in  restricting 
the  consumption  of  town  feed  water. 

The  supply  area  covered  by  the  Corjxjration's  order  is  of 
straggUng  shape  and  totals  about  0-4  sq.  miles,  of  which  two- 
thirds  is  open  country  ;  of  the  more  densely  populated  area, 
two- thirds  is  provided  with  mains,  and  special  supply  is  given 
to  the  Home  Office  testing  station  at  Greasborough  and  to 
two  works  in  Tinsley.  The  station  is  situated  COO  yards 
north  of  the  centre  of  the  town,  and  the  most  remote  con- 
sumer is  at  a  distance  of  3-25  miles  ;  24  miles  of  lighting 
and  power  cables  and  10  miles  of  traction  feeders  are  now 
laid. 

Hitherto  it  has  been  impracticable  to  supply  large  power 
loads  at  remote  parts  of  the  supply  area  (the  maximum 
station  voltage  being  520  volts  d.c).  Similarly,  it  has  been 
unprofitable  "to  lay  special  cables  for  small  consumers,  so  that 
the  development  "of  the  undertaking,  as  regards  industrial 
supply,  has  been  considerably  hampered.  Matters  came  to  a 
crisisVith  the  demand  for  5dO-(!00  h.p.  by  a  large  tube  works 
at  Wincobank,  near  Tinsley.  To  avoid  the  necessity  of 
transferring  the  area  concerned  to  the  Sheffield  Electricity 
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Department,  and  in  order  to  demonstrate  the  economy  to  be 
derived  from  the  use  of  electric  jiower,  the  Rotherham  Cor- 
poration removed  one  of  its  l'50-ii.I'.  Allen  sets  to  the  new 
consnmer's  works,  where  it  has  been  running  satisfactorily  for 
18  months  past,  steam  being  supplied  from  a  special  boiler, 
and  the  electricity  department  paying  the  coal  and  stokers' 


Fiu.  8.— Rotherham  Electbicity  Works:  E.nc;i.ni-.  Room 


bill  and  charging  about  0"(!d.  per  unit  for  the  energy 
delivered.  Simultaneously,  arrangements  were  made  for  the 
installation  of  a  l,()(i()-K\v.turbo-alternator  at  the  Kotherham 
Station,  aud  henceforth  high-pressure  supply  of  the  above  and 
other  bulk  consumers  will  be  a  simple  matter,  and,  in  contrast 
to  the  present  Wincobank  plant,  will  yield  a  reasonable  profit 
to  the  department.  The  temporary  installation  at  Wincobank 
will  be  dismantled  at  an  early  date  and  replaced  by  a  i'.jO-k\v. 
converter  supplying  such  motoiti  as  are  necessarily  of  dx. 
type  ;  three-phase  motors  will  be  employed  wherever  possible. 

So  far  as  can  be  foreseen,  high-pressure  supply  will  be 
entirely  by  underground  cable.  On  the  AVincobank  route, 
three-core  armoured  Callender  cables  are  drawn  inti>  conduit 
and  the  line  is  already  complete  except  at  railway  bridges. 
Seven  of  the  latter  have  to  be  traversed,  and  incredible 
difficulty  has  been  encountered  in  securing  the  necessary 
wayleaves  from  the  owners. 

For  D.c  distribution.  Glover's  lead-covered  diatrine 
cables  are  laid  solid  and  in  Sykes  conduits  ;  Callender  single 
V.B.  cables  are  also  employed,  but  the  old  concenti-ic  cables 
have  been  almost  entirely  replaced,  with  a  great  reduction  in 
the  frequency  of  faults. 

The  latest  available  returns  show  that  a  generator  capacity 
of  2,G50  KAV.  supplies  3,746  kw.  connections,  and  a  maximum 
demand  of  745  kw.  non-traction  and  742  KW.  traction 
load  (1,487  KW.  total).  The  total  sales  by  meter  during  the 
years  ending  March,  l'.tl(>-ll-12,  were  as  follows  : — 


The  present  routes  served  by  the  Rotherham  Corporation 
tramways  have  a  total  length  of  9-39  miles  (equivalent  to 
13-4«  miles  single  track).  The  maximum  gradient  ia  1  in 
lO'S  (on  the  Kimljerworth  route),  and,  taken  as  a  whole, 
the  conditions  are  not  severe. 

Kxtensions  whicli  are  in  immediate  prospect  include 
7  furlongs  to  the  important  colliery 
village  of  Thrybergh  (7,000  population 
tapped)  ;  and  1  mile  1  furlong  to  the 
borough  boundary  along  the  existing 
Broom  Road  route  (tapping  a  popu- 
lation of  3,170).  The  latter  line, 
serving  a  residential  area,  has  so  far 
been  a  source  of  serious  loss  to  the 
department,  but,  by  the  inauguration 
of  a  4'75  miles  railless-troUey  route 
from  the  borough  boundary  to  Maltby 
(serving  about  10,000  inhabitants  in  the 
district  traversed),  it  is  hoped  to  realise 
a  large  net  profit  from  the  route.  If 
the  service  proves  remunerative,  one  of 
the  most  extensive  railless  systems 
in  the  country  will  immediately  be 
inaugurate<l.'' 

The  tariffs  levied  are  4*0d.  per  unit 
for  lighting  supply,  less  2-5  per  cent, 
for  cash,  or  10  per  cent,  if  the  con- 
sumption exceeds  10,000  B.T.r.  per 
annum,  up  to  30  per  cent,  discount  for 
over  40,000  units  per  annum.  Small 
power  consumers  are  supplied  at  l'5d. 
per  unit  ;  consumers  demanding  not 
less  than  5  h.p.  steadily  during  working  hours  are  suppUed 
at  1  -Od.  per  unit,  less  discounts  varying  from  .5  per  cent,  to 
40  per  cent,  for  consumptions  exceeding  10,000  or  7.50,000 
units  per  annum  respectively. 

The  average  price  obtained  for  all  sales  was  l-52.5d.  per 
unil  during  i;)ll-12,  leaving  a  gross  surplus  of  O'GOd.  per 
unit  generated.  The  gross  profit  on  the  electricity  under- 
taking during  the  same  period  was  10'85  per  cent,  (and 
II '88  per  cent,  on  the  traction  system).  These  results  were 
the  most  satisfactory  obtained  since  the  commencement  of 
supply.     The  net  profit  was  4-7>i  per  cent,  in  1911-12. 


B.T.n.  1911-12. 

B.T.U.  1910-11. 

B.T.D.  1909-10. 

Lightingr    . . . 
Power 
Traction    . . . 
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Total      ...       2,903,653         2,669,727         1,978,012 

It  will  be  seen  that  the  total  sales  are  rising  rapidly, 
mainly  owing  to  the  increasing  power  demand.  The  annual 
load  factor  of  the  station  is  now  23  per  cent.,  as  against 
25  per  cent,  in  1910-11  and  21-3  per  cent,  in  1909-10. 
Already  there  is  a  valuable  over-lapping  of  the  evening 
traction  and  non-traction  loads,  so  that  the  peak  demand 
(1,300  KW.)  lasts  from  4  p.m.  to  8  p.m.  (in  winter),  with 
crests  at  4.4.5  and  6.30  p.m. 

Although  the  traction  demand  is  steadily  increasing  and 
will  be  considerably  augmented  by  the  opening  of  various 
railless  trolley  routes,  it  is  in  the  power  sales  of  the 
undertaking  that  the  greatest  expansion  is  likely  to  be 
attained.  The  area  served  is  teeming  with  industrial  works 
of  every  description,  and  the  availability  of  high-pressui'e  a.c. 
for  distributing  purposes  will  rendei  their  electrical  supply 
profitable  to  all  parties  concerned. 


Fu;.  4. — Tests  of  Westikghouse  1,000-kw.  Tuhbo-Altebnator 

Our  best  thanks  are  due  to  Mr.  Ed.  Cross,  engineer  and 
manager  of  the  Rotherham  Corporation  Electricity  and 
Tramways  Department,  and  to  his  chief  assistant,  Mr.  J. 
AVilliams,  for  their  courteous  assistance  in  the  collection  of 
the  above  notes,  at  a  time  when  they  were  busily  engaged  on 
the  extensions  described. 


Patent  Applkation.—Application  has  been  made  for 
restoration  of  Patent  No.  24,411,  of  1905,  for  "Improvements  in 
and  relating-  to  the  regulation  of  the  supply  of  liquid  fuel  to  internal 
combustion  motors,"  granted  to  Georg  Brandstetter. 

•  The  Corporation  has  Parliamentary  powers  for  a  further  total 
length  of  route  94  miles. 
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CORRESPONDENCE. 

Letterx  received  iy  lis  after  5  P.M.  ON  TUESDAY  canrwt  appear  'until 
i/ie  foUoiiring  week.  C'orrespondeiUs  shovld  forward  their  comvivni- 
catiom  at  tlie  earliest  possible  moment,  i\%  letter  can  be  pvilixhed 
unless  we  have  tlw  tm-iter's  name  and  address  in  our  possession. 


Trouble  wifli  tiie  Trolley  Head. 

Mr.  Geo.  .Spooner's  remarks  are  quite  correct  so  far  as 
systems  with  centre  i-uniiing  trolleys  are  concerned,  but  >\  here 
the  overhead  equipment  is  erected  on  bracljet  arms  for 
swivel-headed  trolleys,  the  bow  collector  would  be  of  no  use, 
and  the  great  majority  of  tramways  are  equipped  with  the 
trolley  wires  in  anything  but  a  centre-ninning  position.  In 
the  case  of  a  centre-running  trolley,  the  deviation  from  the 
centre  line  does  not  allow  of  more  than  about  2  ft.,  whereas 
with  a  side-running  trolley  the  trolley  wire  need  be  only 
approximately  parallel  to  the  track  and  as  far  from  the  centre 
as  the  length  of  the  trolley-arm  will  permit. 

K.  A.  Pickiiiere. 

liondon,  E.,  Jul//  201k,  1912. 


Yaciiiim  Cleaners. 


The  "  Kotes  on  Vacuum  Cleaners,"  appearing  on  pages 
112  and  113  of  your  last  week's  issue,  have  been  of  con- 
siderable interest  to  us.  It  seems  to  us  that  whilst  your 
correspondent  is  well  informed  on  general  gi'ounds,  he  loses 
sight  of  one  important  issue. 

There  are,  broading  speaking,  two  types  of  \acuum 
cleaners  : — Type  "A,"  high-vacuum  machines, /.«.,  machines 
operating  with  a  small  volume  of  air  at  a  high  vacuum ; 
and  Type  "  B,"  low  vacuum  large-air  displacement  machines, 
■i.e.,  machines  relying  upon  a  large  volume  of  air  in  place  of 
a  high  vacuum. 

AVe  think  vacuum  cleaner  construction  during  the  last 
few  years,  both  here  and  abroad,  proves  beyond  all  doubt 
that  the  latter  principle  is  the  correct  one.  Let  us  look 
into  the  merits  of  each  type  : — 

A.  Higli-Yacuum  Machines. — It  may  be  readily  claimed 
for  this  type  that  they  efl'ectively  clean  floor  coverings,  and 
that  they  are  equally  suitable  for  the  removal  of  dust  from 
cornices,  walls,  &c.,  if  maintained  in  a  high  state  of 
efficiency,  and  if  they  are  used  with  more  than  ordinary 
intelligence,  and  these  advantages  may  be  claimed  for  both 
domestic  and  industrial  use,  and  where  employed  for 
industrial  use,  they  are,  in  our  opinion,  preferable  to  low- 
vacuum  machmes.  But  let  us  look  into  the  disadvan- 
tages : — 

1.  Mechanical  damage  to  floor  coverings  resulting  from 
the  cutting  action  of  the  intake  nozzle,  since  it  is  necessary 
to  maintain  very  close  contact  with  the  floor  covering  in 
order  to  obtain  sufiicient  suction. 

2.  Damage  to  the  pile  of  floor  coverings  from  the  exces- 
sive suction,  which  in  the  absence  of  a  sweeping  volume  of 
air  is  necessary  for  effective  cleaning  (ask  your  carpet  dealer 
whether  the  high-vacuum  cleaner  is  not  bis  best  friend). 

3.  The  small  intake  nozzle  necessary  to  maintain  a  high 
vacuum  prevents  the  removal  of  the  rubbish  met  with  on 
the  ordinary  carpet  in  the  house,  restaurant,  club  smoke- 
room,  &c. 

4.  The  absolute  impossibility  to  construct  a  self-contained 
really  portable  apparatus,  which  leaves  the  operator  free  to 
work  both  hands. 

5.  The  great  weakness  of  the  delicate  suction  mechanism, 
and  the  impossibility  of  obtaining  even  ordinary  repairs  from 
an  ordinary  engineer. 

There  are  many  other  disadvantages,  but  the  above  will 
serve  to  show  the  most  important  of  them. 

Lou'-Viirimm  Large  Air  Displacement  Type. — The  advan- 
tages of  cleaners  of  this  type  as  compared  with  the  type 
previously  dealt  with  are  many  : — 

1.  The  simple  construction,  i.e..  absolute  absence  of 
delicate  mechanism. 

2.  The  possibility  of  constructing  self-contained  movable 
machines  on  w  heels  of  a  weight  and  type  securing  comfort- 
able transport  to  every  part  of  the  house  by  the  lady  or 
maid. 

3.  Automatic  compensation  of  the  large  volume  of  air  in 
place   of    a  high  A'acuum  when  the   machine   is   not  kept 


actually  on  the  floor  covering.  (As  the  vacuum  is  reduced 
the  volume  of  air  is  increased,  and  equally  effective  work 
is  secured.) 

4.  The  absolute  harmlessness  of  continuous  use,  owing  to 
the  low  vacuum,  and  owing  to  the  fact  that  it  is  unneces- 
saiy  to  maintain  a  hard-rubbing  action  with  the  floor 
covei'ing. 

h.  Large  intake  nozzles,  admitting  of  the  reception  of 
ordinary  rubbish — such  as  pieces  of  paper,  cigar  and 
cigarette  ends,  matches,  &c.  :  thus  the  machine  possesses 
all  the  advantages  of  the  ordinary  carpet  sweeper. 

(I.  The  automatic  ventilation  of  the  motor  which  prevents 
an  undue  temperature  rise,  and  thus  assists  towards  Icing 
life. 

7.  The  reduced  exertion  required  in  the  use  of  a  small 
self-contained  machine,  compared  with  the  continued 
operation  of  the  nozzle  of  high-vacuum  machines,  which 
must  be  kept  in  perfect  contact  with  the  floor  cohering. 

8.  The  possibility  of  using  the  machine  as  an  ordinary  fan 
or  as  a  blower  for  bedding  renovating  purposes,  Ac. 

9.  And  this,  perhaps,  is  the  prime  advantage — "  The 
adaptability  and  usefulness  of  a  small  self-contained  cleaner 
for  its  prime  purpose,  i.e.,  ihe  cleaning  of  floor  coviri/igs." 

The  first  consideration  in  the  design  of  a  vacuum  cleaner 
surely  lies  in  the  (.|uestion  as  to  where  it  is  to  be  used,  and 
it  will  appeal  to  the  ordinary  intelligence  that  at  least  75  per 
cent,  (in  actual  practice  it  is  probably  ;io  per  cent,  or  Itu  per 
cent.)  of  all  the  work  expected  from  it  is  on  the  floor,  and 
if  this  is  admitted  it  is  necessary  to  construct  an  apparatus 
which  will  efficiently,  conveniently  and  thoroughly  do  this 
work. 

1 1  may  be  claimed  for  machines  of  the  high  vacuum  type 
that  they  are  more  effective  in  actual  use  than  low  vacuum 
and  large  air  displacement  types,  but  if  we  remember  that  a 
small  portable  machine  will  be  used  with  the  same  regu- 
larity as  the  brush  or  carpet  sweejier  in  the  home,  we  must 
come  to  the  conclusion  that  we  obtain  reliable  cleaning  work 
from  a  suitable  small  and  portable  machine. 

We  claim  all  the  advantages  enumerated  above  for  the 
"  Magic,"  which,  especially  for  domestic  use,  may  be  relied 
upon  to  do  all  its  work,  and  to  do  it  continuously  and  well, 
and  when  it  is  remembered  that  the  complete  equipment, 
including  a  set  of  attachments  which  answers  every  possible 
application,  is  supplied  at  the  moderate  price  of  £13  to 
the  public,  the  average  householder  will  require  much  con- 
vinciner  that  a  stationary  plant,  costing,  as  your  correspondent 
points  out,  say,  £30,  which,  however,  before  it  is  fixed,  i.e., 
before  the  necessary  piping  in  a  house  of  even  average  size 
has  been  provided,  is  more  likely  to  cost  from  £l2(i  to  £1.'J0. 
is  a  more  suitable  appliance  for  bira. 

We  are  hopeful  that  we  shall  have  an  opportunity  of 
demonstrating  the  use  of  the  "  Magic  "  in  open  competition 
with  some  of  the  high-priced  high-vacuum  machines  at  some 
future  date. 

The  popular  fallacy  that  a  high  vacuum  is  necessary  in 
order  to  efficiently  remove  dust  and  other  impurities  is 
rapidly  going  to  pieces. 

Fur  Magic  Appliances,  Ltd., 

J.  ScHMAHL,  Managing  Director, 

liondon,  E.C.,  Jiilg  '2-drd.  ID  12. 


Electricity  iu  the  Rest.Turant. — Mr.  Hilary  Quertier. 

of  Wellington,  has  invented  an  electric  waiter  for  hotels  and 
restaurants,  which  is  worked  by  the  customer  in  direct  communi- 
cation with  the  kitchen.  On  each  table  is  a  wooden  frame  bearing: 
the  menu  card,  and  opposite  each  item  of  the  bill  of  fare  is  a  button. 
Having:  chosen  his  dish,  the  customer  presses  the  button,  and  imme- 
diately the  number  of  the  table  and  the  order  are  displayed  on  a 
recorder  in  the  kitchen,  while  an  electric  alarm  bell  is  rung  to 
attract  the  notice  of  the  cook  or  attendant.  The  apparatus  in  the 
kitchen  automatically  issues  a  ticket  with  the  number  of  the  table 
in  the  restaurant,  the  nature  of  the  order  and  the  amount  to  be 
collected  from  the  diner.  A  duplicate  of  the  ticket  is  kept  on  an 
endless  tape,  so  that  an  absolute  check  may  be  kept  on  both  money 
and  goods.  When  the  ticket  is  dropped  from  the  electric  printer  in 
the  kitchen  into  the  tray,  the  order  can  be  prepared  and  delivered 
with  the  bill  by  the  waitress  at  once.  Where  it  has  been  used  in  New 
Zealand,  the  electric  waiter  has  proved  a  great  success. — Jirit.  Atia, 
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PARLIAMENTARY. 


Ni'tropolitan  ICailway  Bill. 

TuK  Metropolitau  Railway  Co.'h  Kill,  which  passed  the  House  of 
Commons'  Committee  a  few  weeks  a^o,  came  on  .luly  H'.th  and 
17th  before  Lord  Falkland's  Select  Committee  of  the  House  of 
Lords.  As  ori;,'inally  drafted,  the  Bill  asked  for  powers  to  con- 
struct a  new  railway  at  Hammersmith  to  join  up  with  the  autho- 
rised line  of  the  Great  Western  Railway  to  Ealinp,  and  also  for 
powers  to  construct  a  new  lino  from  Rickmansworth  to  Watford, 
and  thus  to  create  a  new  route  from  the  latter  town  to  the  metro- 
polis. The  Ealing  proposal  was  rejected  by  the  House  of  Commons' 
Committee,  and  consei|uently  the  chief  matter  before  the  Lords' 
Committee  was  the  extension  to  Watford,  which  was  opposed  by 
the  London  and  Vorth-Westcrn  Railway  Co. 

Mu.  R.  H.  SioLBH!,  treneral  manager  of  the  Metropolitan  Co., 
gave  evidence  in  support  of  the  Rill,  stating  that  at  present  between 
Baker  Street  and  Harrow  the  company  now  run  about  2iiO  trains 
daily,  and  these  trains  could  be  extended  to  Watford  as  the  traffic 
demanded. 

Evidence  of  a  local  character  was  aUo  called  on  behalf  of  the 
proposal. 

Mr.  I".  Rka.  general  manager  of  the  London  and  North-Western 
Hailway,  whose  line  is  being  electritied  to  Watford,  contended  that, 
in  view  of  the  facilities  now  given  and  intended  to  be  given,  the 
extension  was  not  required. 

The  Committee  passed  the  preamble  of  the  Bill,  subject  to  a 
clause  being  inserted  to  provide  for  the  construction  of  a  bridge  by 
the  Metropolitan  Co.,  which  will  permit  of  the  extension  of  the 
London  and  North-Western  Co.'s  line  from  Croxley  Green  Widen- 
ings  of  the  Metropolitan  Co.'s  line  lietween  Finchley  Hoad  and 
Kilburn  were  also  passed.  The  proposal  of  a  subway  for  foot 
passengers  at  King's  Cross  was  withdrawn. 


Midland  Uiiihvnv  (London,  Tilbury  and  Soiilliend  Riiil. 
way  PlirclliIsC)  Bili.  Having  passed  the  preamble  of  the  above 
Bill,  Sir  J.  Compton  Rickett's  Committee  sat  on  .July  li;th  to 
further  consider  the  clauses,  and  were  chiefly  concerned  in  dealing 
with  the  running  powers  of  the  Great  Xorthern  Railway  Co.  over 
the  line.  The  Committee  decided  to  confine  such  powers  to  the 
dock  traffic  or  to  any  future  docks  that  the  Port  of  London 
Authority  might  construct  on  the  northern  side  of  the  river.  The 
promoters  asked  the  Committee  to  insert  a  clause  to  the  effect  that 
the  Great  Xorthern  Co.  should  be  obliged  to  electrify  their  trains 
running  over  the  Tilbury  lim-  when  the  Midland  Railway  adopted 
electric  haulage,  but  the  Committee  considered  this  was  a  matter 
which  should  be  left  to  agreement  or  to  the  decision  of  the  Rail- 
way Commissioners. 

Ligllt  Railways  IJill. — Answering  a  question  by  Mr.  Monro 
on  Monday,  the  Prime  Minister  said  he  was  aware  of  the  desirability 
of  the  early  passage  into  law  of  the  Light  Railways  Bill,  but  he 
was  not  sure  that  it  could  be  taken  before  the  autumn  adjourn- 
ment. He  was  aware  that  at  least  one  railway  in  the  north  of 
Scotland,  which  had  the  .support  of  the  Board  of  Trade,  was  being 
delayed  bv  the  non-pRssing  of  the  Bill. 

Second  and  Tliird  Headings. — In  the  House  of  Lords  on  .Tuly 
L'Srd  the  National  Electric  Construction  Co.'s  Bill  was  read  a  second 
time,  and  the  Preston,  Chorley  and  Horwich. Tramways  Bill  passed 
third  reading. 


LEGAL. 


Bbttish  Westinghouse    Electric    akd    Manufactubing  Co 

Ltd.,  i:  The  Underground  Electric  Railways  Co. 

OF  London. 

In  the  House  of  Lords  on  Friday,  July  Ulth,  the  Lord  Chancellor 
and  Lords  Ashbourne,  Macnaughton  and  Atkinson  delivered  their 
reserved  judgment  in  the  appeal  by  the  plaintiffs  in  this  action, 
seeking  to  reverse  the  decision  of  the  Court  of  Appeal  in  favour  of 
the  respondents  with  reference  to  arbitration  proceedings.  The 
matter  had  reference  to  a  contract  for  the  supply  of  £225,000 
worth  of  plant  for  generating  the  electric  energy  required  for  the 
working  of  the  defendants'  railways.  This  plant  included  eight 
turbines,  which  were  admittedly  not  satisfactory  on  a  given  coal 
consumption,  and  the  respondents  substituted  Parsons  machines 
for  them.  The  appellants  claimed  for  £83,000,  the  balance  of  the 
purchase  price  of  the  turbines  supplied  under  the  contract,  and  the 
respondents  thereupon  counterclaimed  for  damages  for  breach  of 
contract.  The  matter  was  referred  to  arbitration,  and  the  arbi- 
trator found  that  the  respondents  were  entitled  to  £l.=i,0OO.  The 
appellants  contending  that  they  were  liable  only  in  nominal 
damages,  and  were  entitled  to  the  full  b.ilance  of  the  purchase 
money,  took  the  matter  to  a  Divisional  Court,  which  held  that  that 
contention  was  not  well  founded,  and  that  the  respondents  were 
entitled  to  recover  from  the  appellants,  as  damages,  the  purchase 
and  installation  of  the  Parsons  machines.  The  matter  was  there- 
upon referred  back  to  the  arbitrator,  who  made  his  award  on  Feb- 
ruary 23rd,  1911,  finding  that  the  appellants  were  not  entitled  to 
recover  anything  from  the  respondents,  while  the  respondents,  on 


the  basis  of  the  decision  of  the  Divisional  Court,  were  entitled!  fo 
recover  from  the  appellants  ?£ I. 5,.S'il.  The  appellants  moved  the 
Divisional  I'ourt  to  set  aside  that  award,  but  the  Court  were  of 
opinion  that  they  were  bound  by  the  previous  decision.  The, 
matter  then  went  to  the  Court  of  A)ipea',  which,  by  a  majority 
upheld  the  award. 

The  Lord  Ciia.ncelloh,  who  read  the  judgment  of  the  House  of 
Lords,  said  two  questions  were  raised  before  the  Court  of  Appeal. 
One  was  whether  it  was  competent   for  that  Court  to  review  the 
opinions  given  by  the  Divisional  Court  to  the  arbitrator.     Lords 
Justices  Vaughan   Williams  and  Kennedy   had  come  to   the  con- 
clusion that  the  action   of   the  respondents  in  purchasing  the  new 
machines   had   given    them   advantages  in   the  conduct  of  their 
business  subsequent  to  the  breach  of  contract,  but  the  appellants 
were  not  entitled  to  claim  the  benefit.     On  the  other  hand,  Lord 
Justice  Buckley  had    thought  that  the  appellants  were  entitled 
to  have  a  decision  of  the  arbitrator  as  to  whether  the  purchase  of 
the  new  machines  was  reasonable  and  prudent  for  the  purpose  of 
mitigating   the  damages  apart  from    its  prudence   for  their  own 
pecuniary  advantage,  and  whether  it  was  the  only  reasonable  and 
prudent  course   which   they   could   have   taken   to   mitigate   the 
damages.       For    instance,    they    could    have    purchased    Parsons 
machines  of  .">,.")00-K\v ,  which  was  the  standard  efficiency,  under 
the  contract,  instead  of  purchasing,  as  they  in  fact  did.  Parsons 
machines  of  t;,iiOo  kw.     On   that  point,  Lord  Justice  Buckley  had 
considered  the  appellants  had  had  no   decision  of   the  arbitrator, 
and     were    entitled    to    it.       He     (the     Lord    Chancellor)    was 
unable    to   agree    with  the   majority  of    the    Court    of    Appeal, 
but     he     could     not    wholly   agree   with     the    view  taken    by 
Lord  Justice  Buckley.      The  arbitrator  had  found  clearly  that  the 
effect  of  the  superiority  of  the  Parsons  machines  and  their  efficiency 
in  reducing  working  expenses  was,  in  point   of  fact,  such  that  all 
loss  was  extinguished   and  that  actually  the  respondents  made  a 
profit  ion   the  course  they  took  ;   though   not  bound  to  purchase 
machiuei     of     a     greater     power    than     those    contracted     for, 
they,  in  fact,  took  a  wise  course  in  doing  so.  and  with  pecuniary 
advantage  to  themselves.      Moreover,  they  had  used  the  appellants' 
machines  for  several  years,  and  had  recovered  compensation  for  loss 
occasioned  by  these  machines  not  being  up  to  the  standard  specified 
in  the  contract.     The  arbitrator  had  found  that  after  that  period  it 
was  a  reasonable  and  prudent  course  to  purchase  the  more  powerful 
machines,  and  thereby  all  the  remaining  loss  and  damage  had  been 
wiped  out.     There  were,  however,  certain  broad  principles  that  were 
well  settled.      Anyone  who  had  proved  a  breach  of  bargain  must,  so 
far  as  money  could  do  it,  be  placed  in  as  good  a  position  as  if  the 
contract  had  been  performed,  but  that,   however,  was  qualified  by 
an  obligation  on  the  plaintiffs  to  take  all  reasonable  steps  to  mitigate 
the   loss  consequent  on   the  breach,   and   he  was    debarred  from 
claiming  any  part  of  the  damage  arising  from  his  neglect  to  take 
such  steps.      In  his  (the  Lord  Chancellor's)  opinion  the  principle 
which  applied  in  this  case  was  that  which  made  it  right  for  a  jury 
or  arbitrator  to  look  at  what  actually  happened  and  balance  the 
loss    and    gain.       Apart     from    the     breach     of    contract,     the 
lapse     of      time      had      rendered      the      appellants'      machines 
obsolete,  and,  as  men  of  business,  the  respondents  would  be  doing 
the  only  thing  they  could  properly  do  in  replacing  them  with  new 
and  up-to-date  machines.     For  those  reasons  the  special  case  stated 
by  the  arbitrator  on  the  points  of  law  had  been  wrongly  answered 
by  the  Courts  below,  and  the  result  was  that  the  award  could  not 
stand,  but  must  be  sent  back  to  the  arbitrator  with  a  declaration 
that  the  contention  of  the  appellants  so  far — but  only  so  far — as 
they  contended   that  the  several   facts  relied   upon  by  them  were 
relevant   matter   to   be   considered   in  assessing  the  damages  was 
right,  and  the  contention  of  the  respondents  on  the  second  question 
was  wrong. 

The  appeal  was  accordingly  allowed,  with  costs,  the  appellants 
being  also  awarded  the  costs  in  the  Court  of  Appeal  and  the 
Divisional  Court  upon  the  motion  to  set  aside  the  award. 


The  Telephone  Abbitbation. 

{Continued  from  page  89.) 

The  Attobney-General.  at  this  juncture,  said  he  was  pleased  to 
inform  the  Court  that  Mr.  Danckwerts  and  himself  had  agreed  npon 
the  terms  of  an  interim  award.  It  was  unnecessary  to  trouble  the 
Court  about  the  details.  They  would  all  be  found  in  the  document 
he  intended  to  hand  up.  It  was  signed  by  his  learned  friend,  Mr. 
Danckwerts  and  himself,  and  he  proposed  to  ask  the  Court  to  make 
the  award  in  the  terms  of  the  document.  The  document  in  question 
was  then  handed  up  to  Mr.  Justice  Lawrence,  and  was  perused  by 
the  Commissioners.     Its  contents  were  not  disclosed. 

Mr.  Justice  Lawrence  said  be  supposed  it  would  be  necessary 
for  the  Court  to  make  the  award,  and  the  Attorney- General  replied 
in  the  affirmative,  and  said  its  object  was  that  the  Post  Office  might 
pay  over  to  the  Telephone  Co.  at  once  the  amount  due  under  the 
award. 

[It  will  be  remembered  that  a  few  days  previously  the  question 
of  an  interim  award  was  mentioned  to  the  Court,  and  in  connection 
with  it,  a  sum  of  £H..500,000  was  mentioned,  the  parties  having 
agreed  upon  certain  figures  in  the  plant  items.  Sir  Alfred  Cripps. 
K.C.,  mentioned  at  the  time  that  the  company  were  anxious  to 
obtain  the  sum  to  pay  over  to  the  preference  shareholders,  and  on 
behalf  of  the  Postmaster-General,  no  objection  was  raised  to  an 
interim  award.  Sir  J.  Simon  stating  that  if  such  award  were  made 
the  Postmaster- General  would  avoid  paying  some  5  per  cent,  interest 
on  the  money  up  till  the  time  the  final  award  was  made,  and  that 
interest  would  represent  a  large  sum  of  money.] 

Mr.  Cook,  assistant  engineer- in-chief  to  the  company,  was  recalled 
and  gave  further  details  as  to  figures  of  plant  cost,  &c. 
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The  first  witness  called  on  behalf  of  the  Postmaster- General  was 
Me.  J.  F.  C.  Snell.  M.I.C.E.,  who  said  his  firm  were  advisers  on 
all  telegrraphic  and  telephonic  matters  to  the  South  African 
GoTernment,  the  New  Zealand  Government,  and  the  Crown  Aprents 
for  the  Colonies.  In  company  with  Mr.  Andrew  Young,  chief 
valuer  to  the  L.C.C.,  and  officials  of  the  Post  Office,  he  had  prepared 
the  tables  of  figures  which  he  now  put  forward.  Witness  had 
supervised  the  preparation  of  the  fundamental  prices  on  which  the 
reinstatement  cost  was  arrived  at.  The  quantities  used  were  agreed 
quantities.  He  had  taken  the  fundamental  prices  for  each  of  the 
classes  of  material  scheduled  in  the  inventory  on  the  prevailing 
market  prices  at  or  about  December  .'^Ist,  mil,  the  date  of  the  sale 
of  the  system.  Then  for  the  actual  contract  work  he  had  taken  the 
records  of  the  Post  Office  based  upon  actual  contractf — not  hypo- 
thetical tenders — carried  out  for  work  exactly  comparable  with  the 
work  which  they  were  now  valuing.  Those  contracts  included  all 
the  items  the  contractor  charged — contingencies,  insurances,  con- 
tractors' profits,  and  ordering  and  storing  material — but  in  some  of 
the  materials  he  had  to  make  adjustments  in  order  to  get  at  the 
proper  costs  by  altering  some  of  them,  so  as  to  bring  them  into 
exact  alignment  with  the  specifications  of  the  company.  Then  he 
had  added  engineering  fees,  for  supervision  and  designing,  and  the 
total  represented  the  cost  of  construction.  Dealing  with  the  item 
of  iron  piping,  witness  said  he  thought  £121  was  a  fair 
price  for  a  mile  run  of  3-in.  cast-iron  piping  delivered 
free  on  rail  at  the  works,  or  Is.  lid.  per  yard.  Witness 
gave  further  evidence  with  regard  to  figures  for  materials 
and  freight  charges.  He  said  that  there  were  68  centres  through- 
out the  company's  system  which  he  had  investigated  on  behalf  of 
the  Post  Office  with  regard  to  freight  charges.  He  had  taken  the 
actual  length  of  piping  used  in  each  centre,  and  had  converted  it 
into  weight.  Then  he  had  taken  three  actual  sources  of  supply 
for  this  piping — viz.,  foundries  in  Wolverhampton,  Nottingham 
and  SheSield — and  by  this  means  had  arrived  at  the  station-to- 
station  rate  between  the  foundries  and  the  68  centres  in  question. 
The  calculation  was  not  based  on  mere  assumption  but  on  actual 
material  supplied  to  the  various  centres.  Taking  the  whole  of  the 
68  centres,  he  arrived  at  a  total  weight  figure  of  38,099'27  tons 
and  a  total  freight  charge  of  £15,126  2s.  Sd.,  or  an  average  of 
practically  8s.  per  ton. 

Sir  J.  SlMOS  said  the  National  Telephone  Co.  relied  upon  what 
they  said  was  their  experience  in  arriving  at  their  figures  under 
this  head.  They  had  assumed  that  a  certain  proportion  of  the 
material  would  be  carried  in  small  parcels  and  another  percentage 
in  2-ton  lots  and  another  in  4-ton  lots.  The  Post  Office,  whether 
they  were  right  or  wrong,  had  assumed  that  they  would  get  this 
material  carried  in  substantial  quantities,  and  therefore  their  figure 
for  station-to-station  rates  was  based  on  the  calcu.''ation  that  the 
lots  carried  were  -l-ton  lots.  In  arriving  at  the  source  of  supply 
for  cast-iron  piping,  they  had  relied  on  experience  and  geography, 
and  he  did  not  think  there  was  any  error  in  that  direction. 

Sir  a.  Cripps  said  the  substantial  point  between  the  parties 
was  whether  this  station-to-station  rate  could  be  applied  in  all 
cases,  snbject,  of  course,  to  the  question  of  quantities  carried. 

Mb.  Buckmaster  said  that  witness's  tables  showed  the  figures 
for  4-ton,  2-ton  and  1-ton  lots,  all  differently  dealt  with,  and  Sir 
Alfred  Cripps  could  see  at  once  the  average  figure  obtained 
per  ton. 

Mr.  Justice  Lawrence  said  he  was  living  in  hopes  that 
some  agreement  might  be  arrived  at  with  regard  to  the  freight 
question. 

Sir  J.  Simon"  assured  the  Court  that  both  sides  were  working  in 
that  direction. 

Sir  a.  Cripps  said  that  a  point  between  them  was  whether  the 
whole  calculation  should  be  worked  out  on  the  4 -ton  basis. 

Witness  added  that  in  arriving  at  a  figure  of  8s.  per  ton,  they 
had  not  lost  sight  of  the  fact  that  in  certain  cases  the  lots  of 
material  dispatched  might  be  less  than  four  tons,  but  taking  this 
into  consideration  they  considered  the  8s.  to  be  a  fair  figure. 

Witness,  further  explaining  the  method  he  had  adopted  in 
valuing  the  plant,  said  he  had  fixed  the  total  cost  of  construction 
at  £l,372,46y.  For  supervision  he  would  add  5  per  cent.,  which 
was  the  general  engineering  percentage  for  supervising  and 
administering  construction. 

The  Solicitor-General  :  By  making  that  addition  you  arrive 
at  the  figure  which  adequately  represents  the  reinstatement  cost  ? — 
Yes,  I  think  the  total  of  £1,441,093  is  a  fair  cost  for  this  par- 
ticular section. 

Counsel  then  proceeded  to  contrast  the  company's  figures  with 
those  of  the  Postmaster-General  and  asked  witness  if  the  company's 
figure  for  the  estimated  cost  of  construction  of  ,3,428'6  miles 
of  single  duct  as  on  December  31st,  1911,  was  £2.840,7.^5,  or  £828 
per  mUe,  ard  the  Postmaster-Generals  figure,  £1,441,093,  or  £420 
odd  per  mile  of  single  duct .' — Witness  agreed. 

Witness  said  his  tables  in  respect  of  wrought-iron  piping  were 
based  on  the  actual  prices  taken  from  contracts,  and  the  same 
remark  applied  to  the  laying  of  the  conduit  in  the  earth.  Mr. 
Snell  then  proceedpd  to  deal  with  the  cable  cost,  ic,  and  gave 
figures  with  regard  to  the  68  centres  for  600- pair  dry -core 
lead -covered  underground  cable.  He  based  his  figures  as  on 
December  31st  last.  He  worked  out  the  actual  cost  per  mile  of 
this  particular  class  of  cable  at  £966058.  Witness,  continuing, 
said  that  these  figures  were  arrived  at  with  the  assistance  of 
eminent  cable  manufacturers,  including  Messrs.  Callender.  Their 
instructions  were  that  the  prices  obtained  were  to  be  for  cables 
strictly  in  accordance  with  the  N.T.  Co.'s  specifications.  The 
materials  were  also  to  be  based  on  the  market  prices  ruling 
for  copper,  lead,  tin,  kc.  on  the  nearest  dates  available  to  the  date 
of  sale.  Those  dates  were  December  2nd,  1911,  and  January  2nd, 
1912.    The  prices  were  to  include  the  testing  of  the  cables  at  the 


maker's  works,  the  coiling  of  the  cables  on  the  drums,  the  packing 
of  the  drums,  the  manufacturer's  usual  special  charges  and  profit, 
and  delivery  at  the  works.  In  this  way  they  arrived  at  the  figure 
of  £H6i';0o8  per  mUe,  and  he  had  checked  it  by  quotations  sub- 
mitted to  his  firm  for  the  delivery  of  practically  the  same  cables  to 
a  Colonial  Government.  They  had  also  gone  so  far  as  to  obtain  an 
independent  tender  from  an  eminent  firm  of  cable  makers. 

Sir  a.  Cripps  said  that  he  admitted  the  prices  given  were  fair 
as  based  on  December  31st,  but  the  question  between  the  parties 
was  whether  that  was  a  fair  basis  to  calculate  upon.  There  was 
also  a  dispute  between  them  as  to  the  question  of  wastage. 

Proceeding  with  his  evidence.  Mr.  Snell  dealt  with  the  question 
of  wastage.  The  waste  allowance  per  mile  was  4  ft.  multiplied  by 
20  joints.  As  a  rule  in  contract  work,  cables  were  ordered,  if  they 
were  of  a  large  size,  to  suit  the  particular  distances  between  the 
manholes  which  had  already  been  constructed.  Therefore  there 
ought  to  be  nothing  but  a  very  trivial  i  waste  upon  what  might  be 
termed  the  manufacturer's  length  of  the  cable.  The  conduits  and 
manholes  were  put  in  on  the  plans,  and  the  cable  ordered 
accordingly.  The  parties  had  agreed  on  the  number  of  joints  in  a 
mile,  viz.,  20,  and  these  were  the  places  at  which  the  cable  had  to 
be  cut :  allowing  a  length  of  2  ft.  wastage  at  each  end  of  the  cable 
at  every  joint,  that  made  4  ft.  wastage  per  joint.  He  considered 
that  was  an  ample  allowance,  and  would  not  lie  exceeded  in  actual 
practice.  Of  the  wastage,  7."i  per  cent,  was  recoverable  from  the 
manufacturer.  Making  further  comparisons  between  the  company's 
figures  and  those  of  the  Postmaster- General,  witness  said  he 
estimated  the  cost  of  constructing  the  company's  underground 
cables  at  £1,962,659  odd  ;  that  included  supervision  and  con- 
sulting engineers'  charges. 

Mr.  Buckmaster  :  It  is  roughly  £2,000,000  on  our  side,  and 
£3,500,000  on  the  company's  side. — Witness  said  he  estimated  the 
cost  of  poles,  including  engineering  charges,  at  £1,662,981,  or  an 
average  of  £3,889  per  pole,  compared  with  the  company's  figures 
of  £2,614,444,  or  £6,115  per  pole.  The  distribution  wiring  was  in 
shorter  lengths  than  what  he  might  call  the  ordinary  "  straight 
through"  wiring  and  that  obviously  necessitated  more  labour,  also 
the  wiring  on  house  tops  incurred  more  labour  than  wiring  from 
the  ground  level.  Therefore,  in  arriving  at  his  figures  for  wiring, 
he  had  added  10  per  cent,  on  the  ordinary  "  straight  through " 
work  for  the  shorter  distribution  work  and  20  per  cent,  for 
the  more  difficult  over  house  work.  These  figures  were,  of 
course,  largely  arrived  at  by  judgment,  but  he  thought  they  were 
fair. 

In  reply  to  Sir  James  Woodhouse,  Mr.  Buckmaster  said  the 
most  serious  difference  between  the  parties  was  the  question  of 
freight.  The  Post  Office  had  calculated  the  weight  of  material  as 
being  at  the  centres,  whilst  the  company  contended  that  it  should 
have  been  taken  at  the  distributing  townships  round   the  centres. 

Sir  a.  Cripps  said  there  was  a  question  of  special  rates  and  class 
rates  to  be  considered. 

Mr.  Justice  Lawrence  :  I  think  the  parties  would  be  very 
wise  if  they  could  adjust  the  difference.  It  is  no  good  fighting  a 
broad  view  to  the  last  ]ienny. 

Witness  said  the  total  figure  for  the  cost  of  construction  of  bare 
wire  was  £2,037.811,  to  which  had  to  be  added  consulting 
engineers'  charges  of  5  per  cent.,  making  a  grand  total  of 
£2,139,702,  or  £8'3  per  single  mile.  The  company's  figures  were 
£3,318,651,  or  £12'97  per  mile.  The  total  cost  of  aerial  cables  was 
estimated  at  £497,987,  or  £9'406  per  mile,  as  against  the  company's 
estimate  of  £1.017,055,  or  £19  per  mile.  There  were  98  centres. 
The  figures  for  exchange  equipment  were  estimated  on  behalf  of 
the  Postmaster- General  at  £1,505,139. 

The  Solicitor-Genf.bal  pointed  out  that  this  figure  did  not 
include  the  Glasgow  exchange,  because  the  Postmaster- General  took 
exception  to  acquiring  that  exchange  altogether. 

Witness,  continuing,  said  the  company's  figure,  including  the 
Glasgow  exchange,  was  £2,642,344. 

In  the  course  of  further  evidence,  Mr.  Snell  said  the  estimated 
cost  of  subscribers'  instruments,  kc.  was  put  by  the  Post  Office  at 
£2,369,735.  compared  with  the  company's  claim  of  £3,759,393.  With 
regard  to  the  total  contractors'  costs,  witness  said  there  were  only  2  J 
millions  difference  between  the  parties,  but  when  they  came  to  arrive 
at  the  total  cost  of  construction,  the  company  added  charges  which 
increased  the  difference  to  over  eight  millions.  In  other  words,  the 
figure  for  the  total  cost  of  construction  was  put  by  the  G.P.O. 
at  £11,617,166,  whilst  the  company  estimated  it  at  £19,499,309. 
Dealing  with  insurance  and  maintenance  charges,  witness  said  that 
the  period  of  contractors'  insurance  and  maintenance  charges  of 
an  exchange  slightly  overlapped  the  period  when  the  exchange 
became  revenue-earning,  because  it  was  customary  to  begin  to 
employ  the  exchange  before  it  acTtually  left  the  contractors'  hands 
or  was  finished. 

(Jo  be  cimtinvfid.) 


Sunderland  District  Electric  Tramways,  Ltd 

In  the  Chancery  Division  on  Tuesday,  July  23rd,  Mr.  Justice 
Swinfen  Eady  had  before  him  a  petition  by  the  company  to  sanction 
a  scheme  for  the  rearrangement  of  certain  portions  of  the  capital. 
There  was  also  a  summons  taken  out  in  a  debenture-holder's  action 
to  sanction  an  agreement  by  which  the  proposed  new  issue  under 
the  scheme  was  to  be  under-written, 

Mb.  Gore  Browne,  K.C,  for  the  company,  said  it  was  formed 
in  1903  for  the  purpose  of  working  the  tramways  in  the  colliery 
districts  adjoining  Sunderland.  Owing  to  subsidences  in  the  soil 
difficulties  had  arisen  which  necessitated  very  important  and 
expensive  repairs.  =  The  ordinary  capital  of  the  company  was  not 
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affected  by  the  scheme,  but  «ubRri|uent  claanos  of  capital  were, 
rive  per  cent,  debentures  to  the  amount  of  £ir,(i,0(iO  were  i»8ned  in 
inn:",,  and  there  were  aleo  a  luimbir  of  loanH  secured  by  a  charere 
dated  December,  litOC).  Such  loans  amounted  to  £1'J,700.  In 
Decomtwr,  1!»07,  with  the  sanction  of  the  debenture- holders  and  the 
holders  of  various  eharges,  rtSO.lKMi  of  prior  lien  bonds  at  .'>  per 
cent,  were  put  in  front  of  them  and  secured  by  a  deed.  The  bonds 
were  redeemable  at  .1  per  cent,  bonus.  The  company  earned 
sufficient  profits  to  pay  interest  upon  its  securities  down  to  1 '.HO, 
but  did  not  earn  sufficient  to  pay  any  dividend  upon  its  share 
capital.  On  May  28th,  lUIO,  the  holders  of  the  £ir,0,000  5  per 
cent,  debentures  commenced  a  debenture-holder's  action  on  the 
pround  that  thf  company's  property  was  in  jeopardy,  and  Mr.  Eves 
was  appointed  Receiver.  In  litlO  Mr.  Eve8waBalsoappoint«'d  Receiver 
for  the  prior  lie'n  bondholders,  and  the  actions  were  consolidated. 
The  tramway  was  worked  until  May,  I".H  1,  by  the  Receiver,  and  had 
since  been  worked  by  the  directors  ;  but  the  Receiver  had  been 
paid  the  money.  Altogether  there  was  a  balance  in  hard  of 
£  1  li,O0O.  The  certificate  showed  that  the  outstanding  prior  lien  bonds 
to  the  amount  of  £ll,(iL'5  had  been  issued,  and  4:160,000  of  deben- 
tures, in  addition  to  the  loan  of  £l".l.70(i  secured  by  a  third  charge. 
No  interest  had  been  paid  since  December,  1910.  A  considerable 
sum  was  now  required  to  put  the  line  info  proper  order,  owing  to 
sinkages  which  had  occurred.  It  vva»  propofed  to  create  an  issue 
of  .">'  per  cent,  new  prior  lien  bonds,  but  to  issue  only  £20,000  of  it 
at  present,  and  out  of  the  procreds  of  that  isfue  to  pay  off  in  full 
the  whole  of  the  existing  prior  lien  bonds.  For  the  rest  it  was 
proposed  to  create  first  income  bonds  up  to  £72,000  carrying  in- 
terest at  ",  per  cent.,  such  interest  being  fubject,  amrng  other 
things,  to  payment  of  a  sinking  fund.  The  capital  was  to  be 
charged  further  by  the  creation  of  a  second  series  of  debenture 
bonds  at  .">  per  cent,  to  an  amount  not  exceeding  £12.000. 

His  Lordship  sanctioned  the  scheme,  and  also  the  agreement  by 
which  the  underwriter  agreed  to  underwrite  the  new  classes  of 
securities  to  be  issued  under  the  scheme. 


The  Reason  Manufactuhino  Co.,  Ltd. 

In  the  Chancery  Division,  on  Monday,  Mr.  Jastice  Swinfen  Eady 
heard  a  petition  by  this  company  to  sanction  a  reduction  of  capital 
by  wiping  off  the  amount  of  a  debit  balance  of  4:32,000. 

Mr.  Ashton  Cross  appeared  for  the  company,  and  said  the 
reduction  did  not  involve  any  diminution  of  liability  on  the  unpaid 
shares.  The  company  was  formed  in  1900  to  take  over  the  business 
of  an  old  electrical  compaiy.  For  the  first  few  years  it  was  a  very 
successful  concern,  and  paid  dividends  ranging  up  to  10  per  cent. 
Then  came  a  change  in  the  fortunes  of  the  company.  It  was  un- 
successful, and  as  a  result  of  its  trading  it  found  itself  with  a  debit 
balance.  This  balance  went  on  increasing  until  now  the  company 
were  anxious  to  get  rid  of  it.  It  was  proposed  to  reduce  the  capital 
from  £70,0<IO  divided  into  £1  shares,  to  £:?7,.')3:S  divided  into 
fil, 803  shares  of  9s.  6d.  each  and  ]('>,;«1l  share  of  10s.  each.  The 
reduction  was  to  be  effected  by  cancelling  capital  lost  or  unrepre- 
sented by  available  assets  to  the  extent  of  10s.  6d.  on  each  of  the 
61,803  £1  issued  shares,  and  by  converting  the  remaining  8,197  un- 
issued shares  of  £1  into  16,894  shares  of  10s.  each.  It  was  proposed 
at  the  same  time  to  issue  these  lli,89t  shares  and  call  them  prefer- 
ence shares  bearing  interest  at  i\  per  cent. 

His  LoRiiSHir  sanctioned  the  scheme. 


Indian  Electric  Sftplt  and  Traction  Co.,  Ltd. 

In  the  Chancery  Division  on  Tuesday.  Mr.  Justice  Swinfen  Eady 
had  before  him  a  petition  by  the  oompany  to  confirm  a  reduction 
of  capital.  It  was  explained  by  Mr.  (iibson  for  the  petitioners  that 
the  company  was  incorporated  in  190.')  to  establish  electric  tram- 
ways and  work  electrical  enterprises  trenerally  in  India.  It  was 
formed  with  acapital  of  £('.00,000  divided  into  120,iiOO  shares  of  £5 
each.  Of  these  the  company  had  issued  :.'(;, Ouy  shares  fully  paid  up, 
making  the  issued  capital  £130,03,1,  and  it  was  proposed  to  reduce 
the  shares  from  £5  to  £3,  and  thus  wipe  out  a  loss  of  £52,011. 
His  Lordship  Fanctioned  the  scheme. 


Workmen's  Compeksation  Case. 

Giving  judgment  in  a  stated  case  in  an  appeal  under  the  Work- 
men's Compensat'on  Act,  between  the  Wemyss  Coal  Co  .  Ltd  .  and 
.Tohn  K.  Symon  Buckhaven,  who  was  injured  in  attempting  to 
hoard  a  car.  Lord  Justice  Clark  said  the  boy  left  a  fixed 
stopping  place  and  went  towards  the  coming  car.  No  one 
invited  him  to  go  forward  and  meet  the  running  car  and  get  on 
while  it  was  going  at  5  miles  an  hour.  His  Lordship  could  not 
assent  to  the  view  that  because  a  boy  might  not  run  much  risk  in 
mounting  a  car  moving  at  that  rate  any  accident  which  occurred 
was  to  be  regarded  as  incident  to  his  employment.  The  rule  as 
to  stopping-places  was  established  becauee  there  was  danger, 
and  the  person  who  broke  the  rule  did  so  at  his  own  risk.  The 
act  was  not  necessary  to  the  fulfilment  of  his  duty,  and  in  no  way 
facilitated  his  employers'  business 


BUSINESS  NOTES. 


A  Pfrpeliinl  falfndar.—MKssRS.  Everett,  Edgcumbe 

and  Co.,  Ltd.,  of  117,  Victoria  Street,  S.W.,  have  sent  us  a  very 
ingenious  perpetual  calendar,  mounted  on  a  reprefentation  of  one  of 
their  Gin.  dial  ammeters.  The  numbers  representing  the  dates  of 
the  month  are  printed  on  a  movable  chart  in  such  a  way  that,  on 
setting  the  first  day  of  the  month  against  the  correct  day  of  the 
week,  the  calendar  is  right  for  the  whole  month  ;  it  is  easily 
adjusted  at  the  beginning  of  each  mrnth.  and  is  printed  in  bold, 
clear  figures.  The  idea  appears  to  be  quite  novel  in  this  fonn. 
Messrs.  Everett,  Edgcumbe  are  distributing  the  calendars  to  their 
friends,  and  will  be  pleased  to  forward  one  to  any  of  our  readers. 

Annual  Holidiijs.— Mk.<.srs.  E.  Brook,  Ltd.,  of  Colne 

Road,  Hnddersfield,  announce  that  their  works  will  be  closed  from 
Friday  night,  August  2nd,  to  Monday  morrirg,  August  12lh,  for 
the  holidays. 

The  Midland  Electric  Mani-facthrinc  Co.,  Ltd..  of  R^a 
Street,  South  Birmingham,  will  close  from  Saturday,  August  3rd,  to 
Monday  morning,  August  12th. 

The  Buitish  Pro.methhs  Co.,  Ltd,  of  Birmingham,  are 
closing  down  their  woiks  for  the  annual  holidays  and  stock-taking 
on  Wednesday,  3l6t  inst.,  and  will  reopen  on  Aogust  12th.  The 
London  showrooms  will  be  open  as  usual. 

Messrs.  Willans  A:  RoniNSON,  Ltd..  of  Rugby,  announce  that 
their  works  and  offices  will  be  closed  from  August  2nd  until 
August  12th. 

Messrs.  Mcirhead  4:  Co.,  Ltd.,  of  Elmers  End,  Kent,  will  close 
their  works  from  August  3rd  to  1.5th  inclusive. 

The  Westinohou.sk  Brake  Co.,  Ltd.,  of  York  Road,  Londop, 
N.,  will  likewise  be  closed  for  the  annual  holidays  frcm  the  evening 
of  August  2nd  until  the  morning  of  August  12lh. 

In  all  the  above  cases  a  small  office  staff  will  deal  with  cor- 
respondence. 

Rnssia. — Tlio  Russian  Customs  authorities  have  lately 
issued  an  amendment  with  rfgard  to  the  import  duty  on  elrctric 
incandescent  lamps  with  metal-filaments,  the  duty  having  been 
increased  from  30  to  0.5  roubles  per  pood  in  the  case  of  lamps  {a) 
mounted,  and  from  I'.O  to  90  roubles  as  regards  (A)  not  mounted 
lamps.     A  rouble  is  approximately  2s.  Hd.,  and  a  pood  36  lb. 

Veritys"  Glasjrow  Depot.— Owing  to  an  increase  in 
their  Scottish  business  of  a  specially  encouraging  rature.  Messes. 
Veritys,  Ltd.,  have  opened  a  supplies  departmfnt  and  machinery 
and  fixture  showrooms  on  an  extensive  scale  at  51.  Waterloo  Street, 
Glasgow.  The  depot,  both  in  external  appearance  and  internal 
arrangements,  is  very  similar  to  their  head  deyot  at  31,  King 
Street,  Covcnt  Garden,  London,  of  which  we  gave  an  account  in 
our  issue  of  Octol>er  20th,  1911.  At  the  entrance  one  comes 
across  an  extensive  display  of  the  productions  of  their  engineering 
department— "  Aston "  motors,  ready  for  delivery— a  complete 
range  of  'Aston"  switchgear,  "Aston  "  arc  lamps,  and  other 
interesting  adjuncts.  From  this  one  pastes  to  the  fupplies  depart- 
ment, fitted  up  in  the  usual  manner  for  the  ready  handling  of 
over-counter  trade,  which  is  such  an  important  item  in  a  busy 
metropolis  like  Glasgow.  The  showroom  has  been  built  into  the 
depot,  and  has  been  laid  out  and  decorated   by  Messrs.  Wiley  and 


Barnstaple  Lighting. — The  T.C.  has  decided  to  extend 
the  mains  so  as  to  supply  current  for  the  lighting  of  Pilton 
Dhurch. 


The  Entrance  to  Veritys'  Showroom  at  Glasgow. 

Lockhead.  Here,  not  only  have  the  firm  displayed  their  lighting 
fixtures  in  their  pericdisfd  manner,  but  they  have  also  arrangedl  an 
exhibition  of  lighting  fixtures  to  show  the  application  of  up-to-date 
principles  of  light  distribution— an  important  feature  with  the 
public  to-day.  In  addition  to  the  above,  there  is  also  a  display  of 
radiant  lanterns,  and  other  street-lighting  apparatus,  also  of 
"  Aston  "  heating  and  cooking  appliances,  calculated  to  appeal  to 
the  public.  We  are  informed  that  large  stocks  are  being  kept  at 
this  depot  in  order  to  give  prompt  delivery,  and  these  stocks  are 
backed  by  the  completed  exttnsion  of  the  works,  which  was  m 


130 


THE    ELECTKICAL    REVIEW. 


[Vol.  71.    No.  l,80!i,  July  26,  1912. 


hsind  last  year,  enabling:  them  to  give  quick  deliveries  of  "  Aston  " 
motors  and  switohprear,  and,  finally,  supported  by  their  new  large 
delivering  warehouse  in  London,  where  some  thousands  of  pounds 
worth  of  stock  has  been  accumulating  for  quick  dispatch  to  any 
part  of  the  country. 

Meetino-  of  Creditors, — H.  ft.  Noeton  &  Co.,  Ltd.. 

cycle,  motor  and  electrical  engineers,  Cheltenham  and  Gloucester. — 
Pursuant  to  the  provisions  of  the  Companies'  (Consolidation)  Act, 
a  meeting  of  creditors  of  the  above  was  held  on  17th  inst.  at 
the  Imperial  Hotel,  Birmingham.  The  chair  was  occupied  by 
Mr.  G.  G.  Poppleton,  of  Messrs.  Poppleton  &  Appleby,  chartered 
accountants,  Corporation  Street,  Birmingham,  who  had  been 
appointed  to  act  as  joint  liquidator  of  the  company  as  the  repre- 
sentative of  the  trade  creditors.  According  to  the  statement  of 
affairs  presented  the  liabilities  amounted  to  £13,.5ir,  while  the 
assets  were  estimated  to  realise  £9,245,  or  a  deficiency  as  regarded 
the  unsecured  creditors  of  £1,272.  As  regarded  the  con- 
tributories  there  was  a  deficiency  of  £13,774.  That  Ifss  was 
principally  due  to  two  items  which  had  not  previously  been  written 
off — bad  debts  and  differences  in  the  value  of  the  stock.  The 
company  had  never  paid  any  dividends,  and  had  been  hampered  from 
the  start  by  lack  of  capital  and  heavy  expenses.  The  principal 
creditors  were  Humber,  Ltd.,  whose  claim  amounted  to  £2,300. 
Their  claim  was  quite  in  order,  although  a  counterclaim  was  made 
against  them.  After  some  discussion  a  resolution  was  passed  in 
favour  of  the  voluntary  liquidation  of  the  company  with  Mr.  G.  G. 
Poppleton  and  Mr  L.  Vizard  as  joint  liquidators.  A  committee  of 
the  principal  creditors  was  elected,  and  the  liquidators  were 
authorised,  if  the  necessity  arose,  to  take  proceedings  to  set  aside 
debentures  to  the  extent  of  £3,200  issued  to  the  vendor. 

Cafalog'ues  and  lists,— Me.ssrs.  F.  Darton  &  Co., 

142,  St.  John  Street,  London.  EC— 48  pp.  catalogue,  giving  illus- 
trations and  prices  of  a  variety  of  electric  novelties,  including 
miniature  lamps.  Hash  lamps,  table  lamps  and  other  small  electric 
lighting  sets,  dry  batteries,  small  motors  and  dynamos  and  parts 
of  same,  demonstration  motors,  bells,  telephones,  advertising 
novelties,  medical  coils,  vacuum  tubes,  &c. 

Messrs.  W.  Geipel  &  Co,,  St.  Thomas  Street,  London,  S.E.— 
Four-page  illustrated  list,  giving  particulars  and  prices  of  vul- 
canised rubber  insulated  aluminium  electrical  conductors,  from 
1/22  to  37/14  s.w.G.  A  table  is  given,  compiled  by  Mr.  Geipel, 
showing  diameters,  areas,  resistances,  weights  and  current  for 
wires  of  various  s.w  Gs.  Owing  to  the  present  price  of  copper,  a 
saving  of  from  5  to  25  per  cent,  (according  to  the  size  of  the  con- 
ductor) can  be  shown  by  the  use  of  aluminium  insulated  con- 
ductors of  the  same  power  transmitted  and  the  same  drop  in  the 
line. 

The  Brush  Electrical  Engineering  Co.,  Ltd.,  Lough- 
borough.— Art  brochure  of  70  pages,  with  coloured  frontispiece, 
entitled  "The  Book  of  the  Steam  Turbine.''  The  book  is  profusely 
illustrated  giving  views  of  complete  turbines  and  parts  of  same, 
and  it  describes  the  principles  of  the  machines. 

Messes.  Adnil  Electric  Co  .  Ltd.,  Adnil  BuUding.s,  Artillery 
Lane,  London,  E  ( '. — 8-page  illustrated  pamphlet  showing  a  variety 
of  telephone  and  signalling  apparatus  for  coal  and  gold  mines, 
railways,  ships,  and  works. 

The  British  Thomson-Houston  Co.,  Ltd  .  Rugby.— 20-page 
price  list  (No.  SC'A)  giving  very  full  particulars  of  the  B.T.-H. 
"Fabriol"  pinions.  A  number  of  pages  give  detailed  tables  of 
prices  of  various  sizes,  and  there  are  also  rules  for  determining 
dimensions  of  spur  pinions,  diagrams  showing  velocity  at  pitch 
line  and  h.p.  per  in.  of  face,  and  a  data  sheet. 

Messrs.  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark, 
London,  S.E. — New  complete  list  (over  40  pages)  relating  to  switch- 
board instruments,  divided  by  a  thumb  index  into  five  sections  as 
follows  :  Electromagnetic  instruments  lor  D.c.  or  A.c.  :  moving- 
coil  instruments  for  D.c.  ;  electro-dynamometric  ampere,  volt  and 
wattmeters  and  power  factor  indicators  ;  induction  Ferraris  type 
A.c.  instruments,  and  electrostatic  voltmeters.  The  list  is  fully 
illustrated,  and  prices  and  code- words  are  clearly  set  out  in  tabular 
form. 

Messrs.  Seear,  Page  &  Co.,  16  and  17,  Devonshire  Square, 
London,  E.C.— Small  pamphlet  explaining  what  Plas-.mica  is  (a 
soluble  form  of  mica),  and  its  uses  and  price. 

The  London  Electrical  Trading  Co,  Ltd.,  Palmerston 
House,  Old  Broad  Street,  London,  E.G.— Catalogue  comprising  a 
number  of  leaflets,  giving  first  general  and  then  descriptive  illus- 
trated and  price  information  relating  to  Bastian  electric-heating 
apparatus.  The  contents  include  : — The  Bastian  "  A,"  "  F,"  "  FF  " 
and  "  G "  type  heaters,  standard  heater  frame,  the  lantern-type 
heater,  ships'  heater.',  'Exchange  "  and  "  Admiralty  "  types,  table 
heater  or  toaster,  kettles  and  saucepans,  hot-plates  and  ovens. 
Special  attention  may  be  directed  to  the  '■  Pygmy  "  heater,  which  is 
a  very  cheap  line  to  run  from  the  house  lighting  circuits  for  many 
household  and  nursery  purposes.  It  is  described  as  cheaper  than 
the  methylated  spirit  lamp,  and  it  will  cost  for  half  an  hour  per 
day,  with  electricity  at  6d.  per  unit  on  the  lighting  circuit,  less 
than  3d,  per  week,  or  for  one  hour  per  day  on  the  heating  circuit  at 
Id.  per  unit  less  than  Id.  per  week. 

Messrs.  Kanson  &  Co.,  I,  Argyll  Street,  Oxford  Circus,  London, 
W. — Card  giving  prices  of  Cross  metal-filament  lamps. 

Messrs.  Shmple.';  Conduits,  Ltd.,  Chftring  Cross  Road.  London, 
W.C.— Supplementary  list  D.IO  giving  particulars  of  their  motor 
service  and  house  service  fuse-boxes.  They  are  the  usual  split  type 
of  box  with  bushed  inlets  and  outlets,  and  a  type  with  a  boss  at 
either  end  which  can  be  drilled  and  tapped  for  screwed  conduits  : 
both  may  be  obtained  designed  for  ordinary  fuse  wire,  or  for 
Simplex  enclosed  fuses.     Those  for.500-volt  circuits  are  for  cartridge 


fuses  only.  Prices  are  stated.  The  double-pole  fuse  with  a  double 
switch  mounted  complete  on  teak  board,  is  also  illustrated  in  this 
leaflet. 

The  Electrical  Co..  Ltd.,  of  Charing  Cross  Road,  W.C.,  have 
announced  reduced  prices  of  flat-irons  of  from  4  5  to  10  lb.  weight. 

The  Edison  and  Swan  United  Electric  Light  Co..  Ltd, 
3ii  and  37,  Queen  Street,  Cheapside,  London,  EC. — The  company 
has  issued  a  hanging  showcard  very  effectively  depicting  one  of  its 
"  Ediswan''  fane,  also  several  pieces  of  publicity  literature  relating 
to  these  manufactures,  among  them  being  No.  H  2,248,  giving  a 
brief  specification  and  illustrations  with  prices  of  the  firm's 
special  types  of  convertible  table  or  bracket  pattern,  with  swivel 
and  trunnion  movement,  and  ring  or  porthole  fans. 

Messrs.  Elliott  Brothers,  Central  Building:8,  Westminster, 
S.W.— Two  new  lists  have  been  issued.  No.  .51  (20  pages)  contains 
a  general  specification,  illustrations,  prices,  and  so  forth  of  DC 
switchboard  instruments,  moving-coil  type  (round,  edgewise  and 
sector  patterns),  shunts  and  rejistances  for  ditto,  also  soft  iron 
types  (round  and  edgewise  patterns).  The  prices  show  a  large 
reduction  on  those  in  previous  lists.  No.  57  (Itj  pages)  deals  with 
portable  testing  sets,  and  several  new  patterns  of  these  are  listfd. 

Messes.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  London,  N.E. — Reference  was  made  here  some  months  ago 
to  the  firm's  framed  cartoons  "Selling  the  Tantalum  Lamp,"  and 
"  Making  the  '  Wotan  '  Lamp."  These  are  now  being  supplied  to  con- 
tractors doing  business  in  these  lamps,  and  the  firm  will  be  pleased 
to  forward  a  pair  upon  request. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross  Road, 
London,  W.C. — List  describing  with  illustrations,  and  giving  prices 
of,  wireless  china  "  Sunlite,"  the  reflecting  surface  of  which  is  of 
white  glazed  china.     Instructions  for  fixing  are  included. 

The  Power  Plant  Co.,  Ltd.,  West  Drayton.— Booklet  No.  4, 
dealing  with  double  helical  gearing  and  its  application  in  electric 
generating  stations. 

Mr,  G.  Beaulik,  8,  Lambeth  Hill,  London,  E.G. -16-page 
catalogue  of  electro-medical  apparatus,  giving  illustrations  and 
prices  of  induction  coils,  electrodes  for  medical  coils,  magneto 
machines,  electric  vibrators,  &c. 

The  Hart  Manufacturing  Co.,  77,  Rochester  Row,  West- 
minster, London,  S.W. — Leaflet  describing  the  Hart  series-parallel 
heater  switches  (three  heats)  for  use  on  heating  and  cooking 
apparatus.  A  connections  diagram  and  statement  of  prices  are 
given. 

The  Anti-Window-Steaming  Co.,  Ltd.,  52,  Gracechurch  Street, 
London,  E.C. — Small  pamphlet  relating  to  an  electrically-operated 
apparatus  for  the  prevention  of  steamy  windows.  A  centrifugal 
blower  forces  cold  air  through  a  nozzle  on  to  the  surface  of  the 
window  preventing  accumulation  of  moisture. 

Japan, — The  Allgemeine  Electricitiits  Gesellschaft  have 
recently  supplied  the  cable  requiied  to  connect  up  the  central 
station  at  Kobe.  Japan,  with  two  sub-stations  for  the  Kobe  Electric 
Light  Co.  The  cable  is  iron  tape  armoured,  and  consists  of  asphalted 
lead  cable  with  paper  insulation  and  three  sector-shaped,  stranded 
copper  conductors,  each  having  a  section  of  (i4'52  sq.  mm.,  and 
transmitting  currentata  pressure  of  11,000  volts.  The  A. E.G.  have 
also  supplied  10  single-phase  oil  transformers  for  the  sub-stations  as 
well  as  the  switchgear  for  the  main  and  sub-stations. 

Osranis  at  the  Palace. — We  have  received  from  the 
(Jenebal  Electric  Co.  an  interesting  illustration  showing  the 
superbly-decorated  and  briUiantly-illuminated  interior  of  the 
Palace  Theatre,  London,  as  arranged  for  the  recent  visit  of  Their 
Majesties  King  George  and  Queen  Mary.  The  floral  decorations  of 
the  auditorium  were  illuminated  mainly  by  Osram  lamps,  of  25 
and  32  c  P.,  about  2,000  being  supplied  for  that  purpose.  The 
dome  of  flowers  taking  about  600  Osrams,  and  the  centre  light, 
composed  of  about  100  Osrams,  were  particularly  effective. 

Book  Notices. —  T/ic  Univentity  of  Liverpool  Eiujineerintj 

Soi'ieti/  Journal,  of  which  the  first  number  has  just  issued  from  the 
University  Press  of  Liverpool  (price  Is.  6d.  net),  is  produced  in  a 
manner  worthy  of  its  origin  ;  it  is  intended  to  provide  a  record  of 
the  transactions  of  the  Society,  with  papers  and  articles  on 
engineering  matters,  and  is  edited  by  Mr.  J.  F.  Gill,  M.Sc,  with  the 
aid  of  an  advisory  board  comprising  other  members  of  the  University 
staff,  including  Profs.  Marchant,  Perrott  and  Watkinson,  and  the 
President  of  the  Society,  31r.  E.  L.  V.  Dakin.  A  serial  by  Mr.  E.  J. 
Rimmer  on  "The  Law  Affecting  the  Engineer"  is  begun  in  this 
issue,  and  several  abstracts  and  articles  are  included. 

Eri-rijda>i  I'sex  of  Portland  Cement.  London  :  Associated  Port- 
land Cement  Manufacturers  (1900),  Ltd.  Price  Is.  6d.  net. — This  is 
the  second  edition  of  a  useful  treatise,  bringing  together  a  great 
deal  of  valuable  information  as  to  the  nature  and  qualities  of  Port- 
land cement,  its  treatment  and  applications.  The  book  is  abun- 
dantly illustrated,  and  contains  the  most  detailed  instructions  and 
memoranda,  together  with  numerous  examples  of  concrete  construc- 
tion, showing  the  extraordinary  versatility  of  the  material. 
Amongst  other  items  of  interest  to  electrical  engineers  may  be 
mentioned  concrete  telegraph  and  transmission  line  posts  and 
standards,  telpher  line  supports,  chimney  shafts,  water  towers,  coal 
bunkers,  water  mains,  and  buildings  of  every  description. 

■'Red  Book,"  No.  166.  of  the  British  Fire  Prevention  Committee 
describes  fire  tests  with  glass,  the  subject  being  the  "Copperlite" 
glazing  of  Messrs.  Hayward  Bros.  &  Eckstein,  Ltd.  It  was  found 
that  this  glazing  afforded  a  most  useful  amount  of  protection  from 
the  effect  of  an  external  fire — provided  that  the  glazing  was 
properly  fixed. 

The  Vatreless  Car  Handhooh  is  an  admirable  account  of  the  con- 
struction and  worlfing  of  the  "  Valvelesa  "  motors,  issued  by  Messrs. 
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David  Brown  &  SonB  (Huddersfield),  Ltd.  The  ingenions  enpine 
which  forms  the  chief  feature  of  the  system  has  two  cylinders  side 
by  side,  with  shiiftH  i;oarcd  toKethor,  and  works  on  the  two-stroke 
cycle,  and,  if  not  actnally  innocent  of  valves,  comex  as  near  to  that 
condition  as  in  conceivably  possible.  The  description  of  the 
mechanism  is  clear  and  well  illustrated. 

"The  Post  Office  Electrical  Eneineers'  Jonrnal."  Vol.  b.  Part  2. 
July,  1912.  Special  Numlwr.  r.ondon  :  H.  Alabaster,  Catehouse 
and  Co.     Price  2s.  net. 

".loiirmil  of  the  Franklin  Institute.'  Vol.  CL.X.XIV,  No.  1. 
July,  1912.     Philadelphia  :  The  Institute.     Price  ."iO  cents. 

"  Boletin  dc  la  Sociedad  de  Fomento  Kabril."  May,  1912. 
Santia(;o,  Chile  :   The  Society. 

"JovriKil  of  the  American  Society  of  Mfchanical  Enirineois." 
Vol.  34,  No.  7.  .luly,  1912.  New  York:  The  Society.  Price  H", 
centf. 

"  Biillrtin  of  the  Association  des  In|;enieur8  Electriciens.'  June 
29th,  1912.     LicKc     The  Association. 

Meter  Testinj!;, —  In  our  advertisement  pages  to-day  will 
be  fonnd  a  full  statement  of  the  rules  and  scale  of  fees  proposed 
by  the  h.C.C.  in  connection  with  the  testinjjr  by  the  Council  of 
electricity  meters,  in  place  of  those  now  in  force. 

Electric  Irons. — As  as  e.\-aini)le  of  the  durability  of 
electric  irons  we  quote  the  following  :  Over  live  years  asro  the 
(I.E.  Co.  supplied  to  one  of  their  customers  a  l-lb.,  100-volt 
l)oniestic  electric  iron,  which,  it  is  reported,  has  ever  since  been 
in  almost  daily  use  until  a  week  or  so  apo,  when  it  was  returned  to 
the  company  owini;  to  its  owner  movinp  to  a  district  served  at 
a  higher  voltape.  In  spite  of  its  hard  life,  it  is  still  in  perfect 
workinfr  condition,  and  can  now  he  seen  in  operation  at  the  show- 
rooms of  the  company  in  Queen  Victoria  Street. 

Bankruptcy  Proceedinjrs. —  ItoiiKitr  Hnwix  W.\i.kki{, 

Eif^n  Jload,  and  111,  Widcmarsh  Street,  Hereford,  electrical  enifineer, 
&c. — An  application  was  made  by  Mr.  F.  Carver  (Messrs.  Allen  and 
Carver),  to  his  Honour  .lud(;e  Harris  Lea,  sitting  at  the  Shire  Hall, 
Hereford,  last  Tuesday  week,  for  the  discharge  from  bankruptcy 
of  the  above  debtor.  He  said  that  the  debtor  sold  a  half  share  of 
the  business  to  a  Mr.  Viokery.  at  whi'-h  time  his  assets  were  valued 
at  £320,  and,  if  they  had  been  properly  rialistd,  they  would  have 
been  sufficient  to  pay  over  20s.  in  the  t,  the  liabilities  being  only 
£229,  but  although  the  affairs  went  intu  the  hands  of  a  solicitor, 
they  got  iuto  such  a  muddle  that  the  assets  realised  only  £12,h, 
instead  of  £181,  as  estimated.  Debtor  was  pressed  by  a  creditor 
and  filed  his  petition.  A  dividend  of  us.  9d.  in  the  £  was  paid  on 
proofs  for  £223.  The  debtor  attributed  his  failure  to  complica- 
tions arising  in  conseiiuenee  of  entering  into  a  partnership  whi'^h 
prevented  him  from  paying  his  own  debts,  whilst  at  the  same  time 
his  partnership  and  other  assets  were  insufficient.  The  Official 
Receiver  made  no  objection  to  the  application.  The  Judge  remarked 
that  the  debtor's  mistake  was  in  selling  his  half  share,  and  he  had 
evidently  been  more  sinned  against  than  sinning  Ills  Honour 
gave  a  full  discharge  on  his  paying  *; ."). 

George  EiiWAnn  Hkkvey,  24,  Susans  Koad,  Eastbourne,  gas 
and  electrical  engineer  and  ironmonger.  The  public  examination 
of  the  above-named  debtor  was  held  at  the  Town  Hall,  Eastbourne, 
on  Tuesday  last  week,  when  the  debtor  was  legally  represented  by 
Mr.  Reed.  He  stated  that  he  started  business  with  a  partner  in 
]90(i,  but  had  since  paid  him  out.  His  liabilities  amounted  to  £241. 
and  the  book  debts  totalled  about  £20,  and  the  stock  could  realise 
£.50.  During  the  past  two  years  he  had  paid  something  like  li><ai\ 
to  his  creditors,  and  had  received  about  £1,")30  during  that  time. 
The  balance  would  have  been  paid  in  wages  and  other  expenses. 
The  failure  was  attributed  to  lack  of  capital,  depression  in  trade, 
bad  debts,  and  depreciation  of  stock.  The  case  was  formally 
adjourned  for  the  signing  of  notes. 

Henby  H.\lliiield  Oxi.ky  (otherwise  (lliver  Huxley),  con- 
sulting engineer,  22,  I'xbridge  Road,  Hanwell,  late  120,  Coldershaw 
Road,  Ealing. — The  first  meeting  of  the  creditors  of  the  above 
was  held  on  Monday,  at  the  offices  of  the  Official  Receiver.  14, 
Bedford  Row,  W.C.  Mr.  Cecil  Mercer  presiding.  According  to  the 
statement  of  affairs  the  gross  liabilities  amounted  to  JE  1,424,  all 
of  which  were  expected  to  rank,  while  the  assets  were  valued  at 
£117,  or  a  deficiency  of  .*;  1,307.  The  debtor  attributed  his  failure 
to  want  of  employment  and  losses  over  attempted  flotations  of 
companies.  The  deficiency  account  showed  that  the  debtor  had 
lost  £1,411  through  bad  debts,  while  he  liad  incurred  liabilities  of 
£.')50  on  behalf  of  a  company.  The  receiving  order  was  made  on 
the  petition  of  a  creditor,  the  act  of  bankruptcy  alleged  being  the 
debtor's  failure  to  comply  with  the  requirements  of  a  bankruptcy 
notice.  The  debtor,  aged  29,  was  appointed  managing  directcr  of  a 
company  in  January  of  the  present  year,  and  filled  that  position 
up  to  June  24th  last.  He  was  now  acting  as  manager  of  the  British 
and  Foreign  Investments  Corporation,  Ltd.,  at  a  salary  of  £.500  per 
annum.  Between  November,  liHO,  and  January  last,  he  had  earned 
commission  by  introducing  capital  to  various  concerns,  and  he  had 
tried  to  fleat  the  Electrical  Power  Users'  Association,  Ltd.  He 
was  not  successful,  and  followed  that  up  with  the  Imperial  Crown 
Insurance  Co.,  Ltd.,  which  was  not  successful  as  far  as  he  was 
concerned.  He  lost  about  £1,1)00  in  the  flotation  of  these  two 
companies.  A  solicitor  who  appeared  for  the  debtor  asked  for  the 
meeting  to  be  adjourned,  as  it  was  proposed  to  bring  in  a  scheme 
with  the  object  of  paying  the  creditors  a  cash  composition  of  7s.  6d. 
in  the  £.  The  money  necessary  for  the  payment  of  the  composition 
would  be  found  by  friends.  In  addition,  three  of  the  creditors 
would  release  their  debts.  The  Chairman  pointed  out  that  it  would 
have  to  be  an  absolute  release,  and  there  must  be  nothing  nnder- 
handed  abont  it.  The  solicitoT  said  he  understood  that  and 
sufficient  money  wonld  be  lod^red  in  cash  to  pay  Is.  6d.  in  the  £, 


and  the  whole  of  the  expensis.  In  answer  to  questions,  the  debtor 
stated  that  he  had  spent  alwut  £HO0  on  one  company.  The 
Chairman  remarked  that  at  the  date  of  the  receiving  order  several 
creditors  had  obtained  judgment,  and  exwutions  had  been  levied. 
The  debtor  had  himself  admitted  that  he  had  been  frequently  sued 
during  the  last  four  year~.  Asked  regarding  his  losses  on  the  two 
companies,  he  said  that  one  conii>any  wafl  the  development  of 
another.  The  hou-ehold  furniture  belonged  to  his  wife.  Some  of 
it  was  given  her  by  her  father,  and  the  rest  she  purchased  with  her 
own  money.  She  had  means  of  her  own,  as  her  father  made  her 
an  allowance.  Last  year  that  allowance  came  to  more  than  £1,000. 
Acting  on  his  recominendation,  his  wife  put  £70ii  in  a  company, 
and  that  money  wa.s  lost,  but  certain  proceedings  were  pending. 
The  Chairman  remarked  that  it  appeared  to  be  a  very  foolish 
investment,  and  it  would  have  been  better  had  the  money  been  put 
into  the  bank.  The  Chairman  then  asked  what  the  British  and 
Foreign  Investments  Corporation  did,  and  inquired  whether  it  was 
a  company  which  lent  or  spent  money.  The  debtor  replied  that  it 
did  both,  but  it  dealt  chiefly  with  investments.  The  Chairman  :  It 
invests  other  people's  money  does  it .'  Tbel>ebtor  Yes.  Replying 
to  further  questions,  the  debtor  said  he  did  not  think  the  fact  of 
a  receiving  order  being  mode  against  him  would  cause  him  to  lose 
his  position  with  the  Corporation.  The  Chairman  said  that  the 
Court  might  make  an  order  for  a  portion  of  the  salary  to  be 
set  (kside,  but  if  the  composition  was  paid  that  ({uestion  would  not 
arise.  The  meeting  w.is  adjourned  to  enable  the  offer  to  be 
formulated 

At  the  Court  House,  Half  Acre,  Brentford,  on  Tuesday,  the 
debtor  appeared  before  Mr.  Registrar  Rnston  for  his  public 
examination. 

Answering  the  Deputy  Official  Receiver,  the  debtor  said  that  for 
about  l'~<  months  he  was  employed  in  Sheffield  teaching  engineering 
at  a  salary  and  commission,  lie  then  took  the  name  of  Oliver 
Huxley,  in  the  hope  that  the  name  of  Huxley  would  produce 
more  pupils  than  he  otherwise  would  get.  In  January,  1912, 
having  a  number  of  influential  friends,  he  introduced  certain  com- 
panies, in  the  flotation  of  which  he  had  expended  about  £800, 
most  of  which  belonged  to  his  wife  He  never  received  any  salary 
or  expenses  in  regard  to  the  Electrical  Power  Users'  Association, 
nor  the  Imperial  Crown  Insurance  Co.,  but  as  managing  director  of 
the  British  and  Foreign  Investments  Corporation  he  obtained  a 
salary  of  £.500  a  year.  He  was  not  now  managing  director  of  that 
Association,  but  was  manager  at  that  salary  :  he  retired  from  the 
managing  directorship  automatically,  but  he  expected  to  be  rein- 
stated. He  had  agreed  to  take  up  100  £  1  preference  shares  in  that 
company,  and  1,000  Is.  deferred  shares,  but  they  had  not  been  paid 
for  at  the  present  time,  although  he  had  received  the  letter  of 
allotment.  In  connection  with  the  other  two  companies,  more  than 
the  £81111  he  had  mentioned  had  been  lost,  but  that  was  approxi- 
mately the  amount  lost  by  himself  and  his  wife  ;  the  creditors  had 
also  lost  their  money  in  that  way.  To  find  the  total  loss  it  would 
be  necessary  to  add  the  amounts  claimed  by  the  biggest  creditors 
mentioned  in  his  statement  of  aflfairs,  and  there  were  also  several 
others. 

The  Deputy  Official  Receiver  :  Do  you  think  you  were  justified  in 
in  incurring  these  liabilities .' — I  had  four  good  directors  who 
promised  to  support  me,  but  who  did  not.  Proceeding,  he  explained 
that  he  had  attributed  his  failure  partly  to  unemployment,  because 
when  he  found  the  two  companies  were  failures,  he  spent  some 
time  in  looking  for  a  berth.  He  was  embarrassed  about  four  years 
ago,  but  it  was  not  until  the  official  Receiver  i>ointed  it  out  on  the 
previous  day  that  he  recognised  that  he  must  have  been  insolvent 
at  that  time. 

Y'ou  have  been  sued  several  times  during  the  last  six  months  .' — 
Y'es. 

And  executions  have  been  levied  against  your  goods  .' — Y'es. 

As  far  back  as  May  29th,  1909,  Messrs.  Waring  ,fe  Gillow  obtained 
a  judgment  and  costs  against  you,  and  on  June  2nd  served  you  with 
a  bankruptcy  notice  '  —  Y'es. 

That  notice  was  served  out  of  the  Manchester  Court  .' — I  think 
that  is  so. 

Where  were  you  living  at  that  time  ' — In  Manchester. 

What  did  you  do  when  you  received  that  bankruptcy  notice  .' — I 
went  around  and  saw  them,  and  told  them  I  would  do  what  I  could 
in  the  matter. 

Then  did  you  leave  Manchester  .'—Shortly  after  that. 

What  became  of  the  bankruptcy  notice  .' — I  do  not  know. 

At  all  events  a  petition  was  not  served  upon  you  subsequently  .' — 
No,  Sir. 

Mr.  Stone  has  obtained  judgment  against  you  ' — That  is  right. 

For  £65  Is.  lid.  .'—Yes. 

Did  you  defend  the  action  brought  against  you  by  Mr.  Stone .' — 
No,  Sir. 

Are  yon  quite  certain  ,' — Yes. 

Judgment  went  against  you  by  default  .' — Y'es. 

Was  judgment  obtained  against  you  and  Sir  Paynton  Piggot  ' — 
Y'es. 

Was  he  a  director  of  your  company  .' — No,  but  he  was  connected 
with  it. 

Application  was  made  afterwarfls  to  set  aside  the  judgment 
against  Sir  Paynton  Piggot ,'  —  Yes. 

Mr.  Anderson  has  obtained  j  udgment  against  you,  has  he  not .' — 
Yes.  Debtor  stated  that  that  was  in  respect  of  £2.50  money  lent 
for  the  requirements  in  connection  with  the  flotation  of  a  company. 
Mr.  Anderson  filed  a  bankruptcy  notice  against  him  in  the  High 
Court  a  long  time  before  Christmas,  but  did  not  file  a  petition.  Mr. 
George  Stone  had  filed  a  petition  against  him  in  the  High  Court, 
which  was  pending  against  him  at  the  time  of  this  receiving  order. 
When  he  heard  of  the  receiving  order,  he  did  not  proceed  further 
with  it. 
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So  that,  to  put  the  matter  shortly,  you  borrowed  a  very  consider- 
able amount  of  money  in  connection  with  the  flotation  of  these 
comjiauies.  and  you  have  been  continually  sued  for  some  years  7 — 
No,  not  for  some  years,  but  this  year,  and  particularly  during-  the  last 
six  months. 

And  in  1909  by  Waring  it  Gillow  .' — Yes.  Proceeding,  he  said 
that,  in  his  statement  of  affairs,  he  returned  no  furniture,  as  that 
was  claimed  by  his  wife  ;  some  she  had  obtained  by  purchase,  some 
by  gift  and  some  by  hire.  His  wife  had  an  allowance  from  her 
father,  but  that  amount  had  been  considerably  exceeded  during  the 
past  year. 

Did  you  hire  furniture  from  John  Harrop,  Ltd.,  of  Manchester  .' 
—No.  I  had  some  furniture  years  ago,  but  that  was  seized  for 
rent. 

Messrs.  Harrop,  Ltd.,  hired  certain  furniture  to  you  .' — They 
hired  it  to  me  four  years  ago,  but  it  was  seized. 

These  agreements  of  September  8th  and  September  12th,  190ii, 
were  entered  into  by  you  ' — Yes. 

What  became  of  the  furniture  .' — It  was  seized  for  rent,  and  they 
did  not  object. 

Messrs.  Waring  &  Gillow  obtained  judgment  against  you  in  1909 
for  furniture  supplied  in  1908.' — That  was  seized  at  the  time 
Harrop's  was.     I  left  it  behind  and  never  saw  it  any  more. 

Where  was  that  .' — At  Chorlton-cum-Hardy,  near  Manchester. 

Did  you  leave  it  behind  and  never  inquire  about  it  .' — Tliere  was 
the  bankruptcy  notice  when  I  came  away. 

Whose  was  that  .' — Messrs.  Waring  ,.>c  Gillows. 

You  are  quite  certain  that  a  receiving  order  was  not  made  .' — Yes, 
quite  sure,  because  I  saw  them  within  a  very  few  weeks  afterwards : 
I  did  not  leave  Manchester  right  away.  I  remained  there  at 
another  address  for  some  months,  and  saw  them  two  or  three  times, 
but  no  receiving  order  was  made. 

Did  you  take  any  steps  to  ascertain  anything  about  it .' — I  did 
when  Harrop's  kicked  up  a  row  about  it. 

I  am  talking  of  Messrs.  Waring  tt  Gillows  .' — Apparently  it  was 
seized  in  execution. 

They  say  you  still  owe  the  amount  of  judgment  with  costs  .' — I 
do  not  know,  I  think  I  got  some  of  it  back,  but  at  the  moment  I 
really  do  not  know  what  was  the  end  of  the  matter. 

Messrs.  Waring  A:  Gillow  state  : — "  We  obtained  judgment  against 
this  debtor  on  May  2Sth.  1909,  but  the  debtor  fled  and  we  were 
unable  to  find  him."  You  cannot  assist  me  further  .'  Are  you 
quite  sure  that  you  have  not  any  furniture  belonging  to  you  in 
your  possession  .' — Quite.  The  officers  of  this  Court  have  exhausted 
that  matter  two  or  three  times  recently. 

Do  you  remember  writing  on  August  oOth  to  Messrs.  Turner  and 
Osuian  speaking  of  making  some  arrangement  '  You  say  :  "  I  am 
married  with  a  good  house  of  furniture  and  effects,  and  hold  a  good 
permanent  berth  "  .'—It  was  not  my  furniture  ;  that  was  a  mis- 
statement. 

It  was  fair  to  assume  that  you  had  a  good  house  of  furniture  at 
that  time  .' — I  daresay  I  could  have  got  my  wife  to  be  security  for 
me. 

Did  you  discuss  it  with  your  wife  ? — Yes. 

Did  she  say  she  would  be  willing  to  help  you  .' — She  did  not  : 
she  said  she  would  rather  find  the  money  herself. 

Answering  further  questions,  the  debtor  said  he  borrowed  small 
sums  of  money  from  his  wife  in  connection  with  the  flotation  of 
companies  and  certain  debts.  The  British  and  Foreign  Investments 
Corporation  owed  him  about  £  10(i.  which  would  be  paid.  A  book 
debt  of  ,4;  1,500,  put  down  to  the  Electrical  Power  Users'  Association, 
Ltd.,  was  in  connection  with  the  preliminary  expenses  of  flotation  ; 
he  had  never  received  any  salary  or  any  return  of  money  expended  ; 
that  debt  was  bad,  because  he  did  not  think  that  concern  had  got 
the  capital.  He  was  prepared  to  make  an  offer  of  7s.  fid.  in  the  £, 
and  his  creditors  adjourned  their  meeting  of  the  previous  day 
(Monday)  until  August  12th,  to  enable  him  to  make  a  proposal. 

The  Deputy  Official  Receiver  :  Who  is  to  guarantee  payment  ' 

Debtor's  Solicitor  :  It  will  be  paid  into  the  hands  of  the  Official 
Receiver. 

Debtor  :  The  money  will  be  paid  by  someone,  not  myself. 

After  a  few  further  questions  the  examination  was  adjourned. 

JoHX  WiLLiA.M  Garsden  (trading  as  J.  W.  Garsden  &  Co.), 
electrical  engineer,  24,  Preston  New  Road,  Blackburn. — The  first 
meeting  of  creditors  herein  was  held  on  July  l.^th,  at  the  Official 
Receiver's  offices,  Byrom  Street,  Manchester.  Mr.  Chas.  H.  Plant, 
the  Official  Receiver  for  the  Preston  and  Blackburn  districts, 
presided.  The  statement  of  affairs  disclosed  liabilities  amounting 
to  £5,036,  and  assets  estimated  to  produce  £925  net,  leaving  a 
deficiency  of  £-1,111.  The  debtor  attributed  his  failure  to  being 
made  jointly  and  severally  liable  for  a  sum  of  £1,100  in  connection 
with  a  previous  partnership  dissolved  at  the  end  of  1909,  and  for 
which  he  never  considered  himself  liable.  The  chairman  explained 
that  when  he  came  into  possession  of  the  estate  there  were  a 
number  of  contracts  which  required  to  be  completed,  and  he  con- 
sidered it  advisable  to  carry  on  the  business  and  work  out  the 
contracts.  For  that  purpose  a  special  manager  was  appointed  and 
the  business  continued.  It  was  hoped,  he  added,  that  the  business 
might  be  sold  as  a  going  concern.  Debtor  having  no  offer  to  make 
the  meeting  appointed  Mr.  Joseph  Smith,  I. A.,  of  Blackburn,  as 
trustee  with  a  committee  of  inspection.  The  debtor  first  com- 
menced business  about  nine  years  ago  with  a  Mr.  Wesley  Sutton, 
and  a  Mr.  Samuel  Lord,  trading  as  the  Howe  Electrical  Engineer- 
ing Co.  Debtor  put  £700  into  the  business,  money  given  him  by 
his  father.  Sutton  and  Lord  were  previously  carrying  on  the 
business,  and  the  £700  purchased  a  third  share.  The  business  was 
not  successful,  and  at  the  end  of  1909  it  was  turned  into  a  limited 
company.  Sutton  going  out  and  a  Mr.  Sington  coming  in  and 
bringing  in  further  capital  to  the  extent  of  £1,000.  The  limited 
company   traded  in  the   same   name,   but  the  business   was  not 


successful,  and  in  February  of  last  year  it  was  wound  up,  no 
dividend  being  paid.  The  company  had  a  branch  business  at 
Blackburn,  and  this  the  debtor  took  over  in  February,  1911,  paying 
£155  for  the  goodwill  and  stock.  This  money  he  got  from  the 
bank,  his  father  guaranteeing  his  account  to  the  extent  of  £200, 
afterwards  increased  to  £H00.  This  business  at  Blackburn  has, 
according  to  the  debtor,  been  a  paying  one,  and  he  made  about  £3 
a  week  net  profit  out  of  It.  He  would  have  continued  to  make  it 
pay,  but  a  judgment  was  obtained  against  him  for  £1,118  and 
costs  in  June  last,  in  connection  with  money  which  had  been 
brought  in  or  advanced  to  the  partnership  of  which  he  was  formerly 
a  member.  Debtor  stated  that  he  had  never  considered  himself 
liable  for  this  money,  and  that  it  was  lent  to  and  brought  in  by 
one  of  the  partners  personally.  Judgment,  however,  was  obtained 
against  the  debtor,  and  he  was  compelled  to  file  his  petition.  In 
Jlarch  last  a  balance-sheet  was  prepared,  showing  that  he  was 
solvent  save  as  to  the  moneys  advanced  by  his  father  and  brother- 
in-law.  The  amount  due  to  the  father  is  £2,156,  part  of  that 
being  for  rent. 

Trade    Announcements.  —  The    TiORD-How?:  Elec- 

TUICAI,  Engineeeing  Co.,  Ltd.,  of  18,  James  Street,  Liverpool, 
who  have  had  the  agency  for  the  National  Telewriter  Co.,  Ltd.,  for 
Liverpool,  for  some  time,  have  been  appointed  agents  for  all  Lan- 
cashire and  Cheshire,  and  have  opened  a  branch  office  at  5,  Cathe- 
dral Yard,  Manchester.     Telephone,  "  No.  3300  City." 

Messus.  Jaeger  Bros  .  IS,  Christopher  Street,  Finsbury  Square, 
London,  E.C.,  have  been  appointed  sole  agents  for  the  Briti-sh  Isles 
for  the  Swiss  Cable  Works,  Ltd.,  and  they  are  accumulating  large 
stocks  in  London  for  immediate  delivery. 

Messrs.  Kriipka  &  Jacobv  have  purchased  in'  Westminster  a 
very  large  property,  consisting  of  offices,  warehouse  and  factory, 
built  on  up-to-date  lines  and  fitted  with  all  modern  improvements, 
where  they  will  carry  much  larger  stocks  enabling  them  to  deal 
more  expeditiously  with  orders. 

The  business  of  Sir.  E.  J.  West,  electrical  engineer,  +7A,  Market 
Street,  Bacup,  has  been  taken  over  by  the  executors  of  J. 
BiRTWiSTLE,  of  Waterfoot. 

Li(|uidation.s. — Beck  Flame  Lamp,  Ltd.— Creditors 
must  send  particulars  of  their  debts,  kc,  to  Messrs.  H.  J.  Page  and 
G.  E.  ('orfield,  21,  Ironmonger  Lane,  E.G.,  the  joint  liquidators,  by 
August  2Cth. 

Liverpool  International  Exhibition  (1912)  Co.,  Ltd.— A 
meeting  is  called  for  August  27th  at  1.  Vernon  House,  Bloomsbury 
Square,  London,  W.C.,  to  hear  an  account  of  the  winding  up. 

Vaughan  Engineering  Installations,  Ltd. — A  meeting  is 
called  for  August  29th,  at  liO,  Oakley  Street,  S.E.,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  W.  Purchas. 

Meter  Approved. — The  B.  of  T.  has  approved  of  the 

Adnil  single-phase  two- wire  A.c.  watthour  meter,  type  B  E,  deposited 
by  the  Adnil  Electric  Co.,  Ltd.,  in  August,  1909. 

Lamps  for  la^os.— We  uuderstaiid  that  Siemens  Bros. 
Dyna.mo  WoRK,s,  Ltd.,  have  just  supplied  about  100  tantalum 
traction  lamps  for  use  on  the  new  pontoon  dock  for  Lagos  Harbour, 
where  they  will,  of  course,  be  u5ed  in  positions  where  vibration  is 
very  severe.  These  were  supplied  through  Messrs.  Swan  Hunter 
and  Wigham  Richardson,  Ltd.,  of  Newcastle. 

For  Sale. — The  Wallasey  Corporatiou  ekctrieity  depart- 
ment has  for  disposal  about  200  Schallenberger  ampere-hour  meters. 
See  our  advertisement  pages  to-day. 

Spain. — The  following  informatioa  is  from  the  report  by 
H.M.  Consul  at  Bilbao  (Lord  H.  Hervey)  on  the  trade  of  that 
district  in  1911,  which  will  shortly  be  issued  : — The  total  imports  of 
electrical  machinery  into  Bilbao  during  1911  amounted  to  271  tons 
as  compared  with  281  tons  in  1910.  Of  this  amount,  only  37  tons 
came  from  the  United  Kingdom.  It  is  exceedingly  difficult  for 
British  fijms  to  compete  in  the  Bilbao  market  with  other  foreign 
makers,  who,  with  good  showrooms  carrying  heavy  stocks,  and 
with  complete  staffs  of  engineers  and  travellers,  neglect  no  oppor- 
tunities of  monopolising  the  trade. — Board  uf  Trade  Joiiriuil. 


LIGHTING  and  POWER  NOTES. 


Acton. — At  last  week's  meeting  of  the  U.D.C.  Public 
Health  Committee,  the  deputy  surveyor,  Mr.  C.  J.  Yoratt,  presented 
a  report  showing  the  cost  of  lighting  the  isolation  hospital  and 
dust  destructor  by  electricity  with  the  Council's  own  installation, 
as  compared  with  electricity  as  now  supplied  by  the  company,  or 
gas  supplied  by  the  Brentford  Gas  Co.  The  figures  showed  that  at 
present  the  cost  of  lighting  the  hospital  (electricity)  and  dust 
destructor  (gas)  amounts  to  £170.  If  the  hospital  were  lighted  by 
gas,  the  cost  was  estimated  at  £165  ;  and  with  generating  plant 
installed  at  the  dust  destructor  for  lighting  both  buildings,  the  cost 
worked  out  at  £161  per  annum.  The  prime  cost  of  the  installa- 
tion would  be  £1,500  (£121  per  annum  repayments),  and  the  other 
items  amounted  to  £40. — In  reply  to  Councillor  Poulton,  the 
Surveyor  said  the  gas  company  would  not  consent  to  carcase  the 
building  with  pipes,  and  consequently  £75  had  been  allowed  for 
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that. — Councillor  Poulton  :  If  a  private  firm  wiehed  it,  they  would 
do  it.— The  Surveyor  :  Tho  titrn  company  were  pressed  on  the  matter, 
but  refused  to  consent.  The  clerk  pointed  out  that  the  estimated 
savinir  of  £s  a  year  was  based  on  the  present  rate  of  electricity 
paid  to  the  company— ."id.  per  unit.  The  price  was,  he  thousht, 
likely  to  ko  down.  It  was  decided  to  adjourn  further  considera- 
tion of  the  riport  for  three  months,  and  that  in  the  meantime  the 
wiring  at  the  hospital  be  tested. 

Arit'ciitina. — Tbc   Municipality   of  Treiew  (Chubut)  is 

ne^'oliatint;  with  a  Buenos  Ayres  firm  for  the  installation  of  electric 
liirht.  The  municipality  of  Labouloye  (Cordoba)  has  signed  a  con- 
tract for  the  lighting  of  the  whole  town  by  electricity.  The 
NoBToyii  Municipality  have  under  consideration  a  proposal  for 
instolling  electric  light,  made  to  them  by  Mr.  M.  Grut.  Mr.  C. 
Ella  has  applied  for  a  concession  for  installing  a  telephone 
exchange.  The  president  of  the  Compania  Italo-Argentina  de 
Electrlcidad,  Engineer  J.  Carosio,  accompanied  by  his  legal  adviser, 
has  paid  a  visit  to  the  Mayor  of  the  City  of  Buenos  Ayres,  advising 
him  of  the  formation  of  the  company  with  Argentine,  Italian. 
French.  Belgian  and  German  capital,  lie  stated  that  it  was  the 
intention  of  the  company  to  establish  power  houses  in  the  Federal 
Capital,  and  that  in  the  course  of  a  few  days  a  scheme  would  be  pre- 
sented to  the  authorities. —  Itn-inr  nf  Ihr  Hiifi-  Plati'. 

Barrow-iii-Furness. — Mr.  T.  C.  Ekin  held  a  L. (!.!>. 

inquiry  on  Tucday,  into  the  application  of  the  Corporation  to 
borrow  1 22.00(1  for  the  purposes  of  their  electrical  undertaking. 
Mr.  II.  II.  Burnett,  borough  electrical  engineer,  pointed  out  that 
there  was  a  steadily  increasing  demand  for  electricity  for  lighting 
and  power.  The  Corporation  was  also  desirous  of  providing  for 
eventualities  in  connection  with  two  or  three  large  works  in  the 
borough.     There  was  no  opposition  to  the  application. 

BarrOMford. — At  a  Council  incotinf;  on  July   18lb,  a 

letter  from  Newton-in-Makertield  Council  relative  to  the  refui:al  of 
the  Board  of  Trade  to  grant  an  electric  light  order  to  that  Council 
having  been  read,  it  was  reeolved — "That  the  clerk  communicate 
with  tho  member  for  the  Clitheroe  Division  rcijuesting  him  to 
support  Lord  Wolmer,  M.P.,  in  his  endeavour  to  get  the  Board  of 
Trade  to  reconsider  the  application  or  to  state  definitely  what  will 
satisfy  the  Board's  recjuirements  before  they  consent  to  grant  the 
order."  Kishton  and  other  East  Lancashire  Councils  have  taken 
similar  action. 

Katlcy, — Some  time  ago  tlie  Council  authorised  an 
expenditure  of  £16,o00  on  a  scheme  for  the  extension  and 
remoilelling  of  the  electricity  works.  Sul)sei|uently,  however, 
negotiations  were  entered  into  with  a  private  power  company  in 
regard  to  a  supply  of  current  in  bulk  to  the  Corporation.  After 
considering  the  question  for  some  time  the  Electricity  Committee 
has  come  to  the  conclusion  that  the  best  interests  of  the  town  will 
be  served  by  extending  the  present  works,  at  an  estimated  cost 
of  £17,000— £18,000,  and  the  sub-Committee  has  been  authorised 
to  institute  inquiries  with  a  view  to  the  adoption  of  the  best 
possible  scheme. 

Belfast. — The  report  of  Mr.  Blo.xuni,  electrical  engineer 
to  the  Corporation,  on  the  proposed  extension  of  the  plant,  itc,  has 
been  received,  together  with  that  of  Mr.  S.  L.  Pearce.  Mr.  Bloxam 
gives  the  following  estimate  of  the  cost  of  the  plant  for  a  new 
station  :  Two  turbo-generators,  with  spare  armature,  condensing 
plant,  air  and  circulating  pumps,  motors,  valve-s,  \c.,  £14, .500; 
four  boilers,  superheaters,  mechanical  stokers,  economisera,  motors, 
<V:c.,  £l;i,C.'s'.i  ;  pipes,  pumps,  tanks,  ,^c.,  £."i,100;  switchgear,  £1,1.'<0: 
coal-handling  machinery,  a:i;,200  ;  engine  room  travelling  crane, 
CSilO  ;  three  sub-stations,  motor-generators,  £10,410;  switchgear, 
£2,H70  ;  cables,  E  h,t.  feeders  and  L.r.  distributors,  laid  complete 
with  boxes,  £;i0,720  ;  with  ."i  per  cent,  added  for  contingencies. 
Mr.  Bloxam's  report  anticipates  a  demand  for  l.'i,(i00  H.p.  in  I'.L'O. 
plus  10,000  u.P.  which  may  be  secured  from  large  firms  which  at 
present  generate  their  own  current.  The  present  plant  can  be 
increased  only  to  11,400  HP.  Mr.  Pearce's  report  deals  with  pro- 
posed extensions  to  the  existing  station  as  follows  :  Six  Babcock 
and  Wilcox  boilers  with  econnmisers  and  superheaters,  til, 000  ; 
three  1,oOO-kw.  turbo-generators  with  condensing  plant,  £14,000  ; 
extra-high-tension  and  low-tension  switchgear  and  cabling,  £3,000  ; 
housing  for  same,  £.500  ;  three  cooling  towers,  motors,  foundations, 
£H,0ti0 ;  pipework,  £500  ;  removing  old  plant  and  preparing 
foundations  for  new,  £1,500  ;  with  5  per  cent,  for  contingencies. 
No  discussion  on  these  proposals  has  yet  taken  place. 

Bexiiill, — The  assessment  of  the  electric  light  works  is  to 
be  appealed  against.  The  Assessment  Committee  recently  raised 
the  amount  from  £440  to  £1,600. 

Bideford. — Mr.  J.  A.  W.  Purves,  of  Exeter,  has  informed 
the  T.C.  that  he  intends  applying  for  a  prov.  order  for  E.L.  The 
Council  has  deferred  consideration  of  the  matter. 

Bolton, — Important  developments  are  contemplated  in 
connection  with  the  Corporation  electricity  undertaking,  instruc- 
tions having  been  given  to  the  engineer  to  prepare  plans  and 
estimates  for  a  proposed  new  generating  station  at  Back-o'-the- 
Bank. 

Bradford-on-Avon. — Messrs.  J.  and  W.  Purves  having 
informed  the  CDC.  that  they  are  applying  for  a  prov.  order  for 
E.L ,  the  Council  has  decided  to  obtain  full  information  of  the 
scheme,  as  it  is  desirous  that  the  town  should  have  an  electrical 
supply. 

Bnrford, — The  P.C.  has  invited  the  E.L.  company  and 
the  gas  company  to  tender  for  public  lighting  for  the  district. 


Bury. — The  T.C.  has  decided  to  apply  to  the  I!,  of  T. 
for  |)ermi8»ion  to  use  overhead  wires  for  the  supply  of  current  to 
the  new  works  of  Ashworth  and  Parkers,  Woodhill  Road. 

Clialfont  St.  Peter.— Mr.  I!.  !•:.  II.  Fisher,  of  Lincoln's 
Inn,  W.C.,  has  given  notice  to  the  Amersham  R.D.C.  of  his  intention 
to  apply  for  a  prov.  order  for  electric  lighting  in  part  of  the  parish. 
The  Council  has  resolved  to  offer  no  opposition. 

Chester. — The  accounts  of  the  electricity  department 
(Mr.  S.  E.  Britton,  engineer)  for  the  year  ending  March  25th,  show 
an  output  of  over  2.000,000  units  sold,  at  an  average  cost  of 
0'94'',d.  per  unit  ;  the  works  cost  was  Oi;78d.  The  total  income  was 
£23,023,  and  the  expenditure  £11,499.  leaving  a  gross  profit  of 
£11.524;  interest  and  sinking  fund  absorbed  £7,:!32.  £1.441  was 
transferred  to  the  rates,  and  £2.81ii  was  put  to  reserve.  During 
the  year  £3,.">75  out  of  the  reserve  fund  was  expended  on 
renewals,  and  the  fund  now  stands  at  £12,429,  as  against  £13,207 
last  year. 

Chile, — A  !(•  years'  concession  has  been  granted  to  Don 
Arturo  Vicuna  for  the  erection  of  a  central  generating  station,  to 
supply  electric  light  for  the  town  of  Bulnes.  The  installation  mast 
be  completed  in  12  months. — liourd  of  Trmle  Journal. 

Christrhurcii  (Hants), — It  has  been  decided  to  obtain 
estimates  for  installing  electric  light  throughout  the  workhouse. 

Continental  .\otes.  —  Bkujicm. — The  Belgian  .'^tate 
Railway  authorities  have  decided  to  put  down  electric  lighting 
installations  at  the  railway  stations  at  Loavain  and  Namnr,  and  at 
the  railway  workshops  at  Louvain 

HcNG.Miv.  The  establishment  of  central  electric  lighting 
stations  in  the  Hungarian  towns  of  Antalfaloa  and  S/.elistze  has 
lately  been  decided  upon. 

FitANCE — A  cf  ntral  electric  lighting  station  is  to  be  established 
in  the  mining  town  of  Bethune. 

A  scheme  to  light  the  towns  of  Montceaux,  Marmagne,  Saint 
Symphorien,  Broye,  Mesvres  and  Etang,  Department  of  Saone  et- 
Loire,  by  electricity  ha.s  been  submitted  by  a  society  just  formed  at 
the  first-named  place. — Ln  Lumiire  Ktrttrii/m: 

(lEK.MANV. — The  parish  church  on  the  K losterstrasse,  in  Berlin, 
with  its  famous  20o-year  old  bells,  is  the  first  church  in  Berlin  to 
be  fitted  with  electric  ringing  appliances.  This  ingenious  apparatus 
is  the  invention  of  a  Colo^rnc  firm,  and  has  already  been  installed 
in  some  30  churches  in  the  Rheinland  and  Westphalia,  as  also  in 
the  Cathedral  at  Limburg,  and  in  the  Marien-Kirche  at  Landnu- 
pfalz,  where  bells  of  a  total  weight  of  1  l,."i00  kg.  are  set  in  motion. 
The  special  advantage  of  the  apparatus  is  that  it  gives  a  two-sided 
pull  on  the  bells,  whereby  an  absolutely  precise  and  uniform  stroke 
of  the  hammer  is  made,  without  shake  or  shocks.  The  current 
consumption  is  small. 

The  great  increase  in  consumption  of  current  has  induced  the 
T.C.  of  Diisseldorf  to  construct  a  second  power  house.  The  new  estab- 
lishment will  be  of  ample  structural  proportions,  and  its  output 
capacity  will  be  42.000  KW..  equal  to  60,000  H.P.  The  station  will 
be  steam  driven,  having  as  first  equipment  two  8,50O-n.P.  turbinrs. 
increased  later  by  three  of  10,000  KW.  each.  The  steam  plant  of 
the  old  station  will  also  be  modernised,  its  present  plant  being 
replaced  by  modern  turbines  of  a  total  capacity  of  20,0o0  KW. 

A  society,  composed  of  capitalists  and  large  manufacturers,  has 
been  formed  at  Diisseldorf,  whose  object  is  to  open  up  and  develop 
the  mountainous  district  of  the  Eifel,  by  the  establishment  of 
electric  stations  on  its  numerous  watercourses,  and  the  creation 
of  an  iron  industry.  The  Government  has  lent  its  assistance  to 
the  scheme,  and  the  provincial  governor  has  accepted  the  presi- 
dency of  the  group. 

An  electrical  exhibition  with  the  object  of  popularising  the  use 
of  electrical  apparatus  in  the  house,  in  trades  and  in  husbandry,  is 
to  be  held  at  Nuremberg  from  September  1st  to  30th. 

Russia. — The  municipal  authorities  at  Kronstadt  have  decided 
to  light  the  pub'ic  streets  of  the  town  with  electricity. 

TcRKET. — The  formation  of  the  Constantinople  Electric  Society, 
to  supply  the  Turkish  capital  with  light  and  power,  has  already 
been  announced.  The  works  of  construction  are  now  in  full 
swing.  The  generating  station,  of  a  capacity  of  15.000  KW.  is  in 
course  of  construction  at  the  mouth  of  the  river  Silightar,  where  it 
empties  into  the  Golden  Horn.  The  works  are  being  carried  out  by 
two  companies.  The  Gesellschaf t  Ganz,  of  Budapesth,  are  supplying 
the  machinery  equipment,  electrical  and  mechanical  :  and  the 
Societe  Generale  d'Enterprises  of  Paris,  are  constructing  the 
power-house,  canals,  roads,  offices  and  sub-stations.  It  also  sup- 
plies and  installs  the  distributing  network.  The  buildings  are  on 
foundations  of  armoured  concrete  1  metre  thick,  the  buildings 
themselves  consisting  of  a  metal  framework  with  walls  of  iron 
and  brick.  Water  for  the  boilers  and  for  condensation  is 
drawn  from  the  river  Silightar  and  conducted  to  the 
station  by  a  canal  150  metres  long  of  armoured  cement.  Waste 
water  is  discharged  into  the  Golden  Horn  by  means  of  another  canal 
of  armoured  cement.  For  the  landing  of  the  material  and  fuel  a 
quay  has  been  built  on  piles.  The  network,  underground  throughout, 
has  a  total  extent  of  350  km.  The  cables  are  being  made  by  the 
Canalisation  Electrique  Co.,  at  their  works  at  St.  Maurice  and  Dijon, 
and  will  be  laid  so  soon  as  they  are  delivered.  The  Societe 
Generale  d'Enterprises  has  built  a  brick  works  near  the  Golden 
Horn,  and  equipped  it  with  petrol  motors,  where  the  cement  and 
sand  bricks  are  being  made  for  use  in  the  construction  of  the 
station,  &c.  The  sand  itself  is  brought  from  a  quarry  in  Asia,  on 
the  shore  of  the  Black  Sea,  and  imported  specially  for  the  purpose.— 
La  Lumiere  Electrique. 

Italy. — A  Milan  company  has  applied  for  a  concession  to  utilise 
the  water-power  of  the  River  Plane  at  Mel,  in   the  Prefecture  of 
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Belluno.  It  is  proposed  to  put  down  an  electricity  generating  plant 
of  about  6,000  h.p.,  the  current  being  distributed  for  lighting  and 
power  purposes  in  the  provinces  of  Vicenzo,  Padua  and  Treviso.  The 
plant  is  estimated  to  cost  about  £200,000. 

Erith.— Tlie    U.D.C.    has   received    from    the    L.G.B. 

sanction  to  the  following  loans  ;  £8,000  for  mains  ;  £2,070  for 
transformers  and  sub-stations  ;  £1.L'00  for  house  services  ;  £230 
for  excess  expenditure  on  house  services  and  sub-stations,  and  £  170 
for  a  coal  bunker— a  total  of  £11,(170.  The  L.C.B.  declined  to 
sunction  a  loan  of  £300  for  electric  heaters  and  cooker.o.  which, 
they  considered,  should  be  paid  for  out  of  revenue  account. 

Exeter. — At  the  last  meeting  of  the  Electricity  Com- 
mittee, a  letter  from  the  city  electrical  engineer  was  read,  in  which 
he  suggested  that,  in  view  of  the  resignation  of  the  oflficial  can- 
vasser, this  position  should  be  abolished,  and  that,  instead,  a  com- 
mission of  6d.  per  point  for  lighting  and  2s.  6d.  per  HP.  for  motors 
should  be  offered  to  wiring  contractors  for  duly  signed  applications 
brought  in  by  them.  The  engineer  said  that  practically  all  these 
contractors  put  in  sanitary  and  water  fittings,  and  therefore  had 
the  earliest  information  as  to  new  premises,  &c.  It  was  resolved 
tiat  these  suggestions  be  adopted. 

The  Committee  has  decided  that,  in  future,  the  charges  for 
energy  for  power  and  heating  shall  range  from  2d.  to  Id.  per  unit. 

Faversham. — The  T.C.  has  arranged  to  supply  electricity 
to  the  new  residence  being  erected  in  London  Road  by  Capt. 
O'Brien. 

Finebley. — In  connection  with  the  scheme  for  the 
removal  of  the  centre  tramway  poles  in  Great  North  Road,  the 
Highways  Committee  of  the  Council  reports  that  it  appears  to  be  an 
opportune  time  for  the  question  of  improving  the  lighting  to  be 
considered,  so  that  any  alterations  that  the  Council  may  deem 
necessary  may  be  carried  out  concurrently  with  the  removal  of 
such  poles.  The  electrical  engineer  has  prepared  several  schemes, 
and  out  of  these  the  Committee  thinks  that  it  would  be  in  the  best 
interests  of  the  Council  to  adopt  the  one  for  the  erection  of  2.5  arc 
lamps  at  a  total  cost  of  £1,311.  The  lamps  used  would  give 
3,000  c.p.  each  and  would  be  fitted  with  dioptric  diffusers.  The 
annual  extra  cost  of  this  scheme  is  put  at  £448.  At  a  meeting 
of  the  Council  this  work  was  approved  of,  and  the  Committee  was 
further  authorised  to  submit  a  report  on  the  question  of  improved 
lighting  at  Church  End.  At  this  meeting  the  debate  on  the  electric 
lighting  balance-sheet  (reported  in  our  issue  of  .lune  2Nth)  was 
resumed.  It  was  stated  by  the  chaiiman  that  from  the  beginning 
of  the  undertaking  a  deficit  had  been  shown  in  three  annual 
balance-sheets,  the  others  showing  a  profit.  The  excess  of  profit 
over  loss  amounted  to  £1.0il3,  and,  in  addition,  they  had  repaid 
£25,000  capital  and  paid  £30,000  interest. 

Fish«:uard.— The  Fishpjuard  Development  Syndicate,  of 

Essex  Street,  Strand,  have  intimated  to  the  Haverfordwest  R.D.C. 
that  they  intend  applying  for  a  prov.  order  for  the  supply  of  elec- 
tricity within  part  of  the  rural  district. 

Gellygaer. — The  U.D.C.  has  appointed  a  committee  to 
consider  a  scheme  for  lighting  the  Bedlinog  district  by  gas  or  elec- 
tricity. It  is  suggested  that  electricity  could  be  produced  at  a 
cheap  rate  by  harnessing  the  river. 

Grays. — The   County  of    London    Electric   Supply  Co. 

has  informed  the  U.D.C.  that  it  intends  applying  for  a  prov.  order 
forelectric  lighting.  When  the  matter  came  before  the  Council,  the 
chairman  remarked  that  they  did  not  want  the  threatened  com- 
petition, and  the  clerk  was  instructed  to  draw  up  a  report  on  the 
matter. 

Greenock. — For  the  12  months  ending  June  30th  the 
units  sold  by  the  electricity  department  were  as  follows  : — Private 
and  public  lighting,  1,13,5,153  ;  power,  8,038,631  ;  traction,  1,030,601. 
This  is  an  increase  of  3,000,000  units  aS  compared  with  the  previous 
year. 

Messrs.  Fleming  Reid  &  Co.  have  consented  to  the  terms  as  to  the 
guarantee  for  a  supply  of  electricity  to  their  mills  for  14  years  at 
£70  per  annum,  and  the  engineer  has  been  authorised  to  lay  the 
necessary  high-pressure  cable  at  a  cost  of  £751. 

Hendon. — The  R.D.C.  has  decided  to  oppose  the  applica- 
tion proposed  to  be  made  to  the  Board  of  Trade  by  the  Colne  Valley 
Electric  Supply  Co.,  Ltd.,  for  a  provisional  order  for  supplying 
electricity  within  the  district. 

Hertford.— The  Herts.  C.C.  has  decided  to  have  an 
electric  lift  installed  at  the  Shire  Hall,  at  an  estimated  cost  of 
£120. 

Heslon  and  Isleworth.— The  electricity  mains  are  to  be 
extended  for  a  distance  of  about  1,700  yards,  at  an  estimated  cost 
of  £860. 

India. — The  work  of  laying  over  GO  miles  of^three-core 
6,600-volt  cable,  for  connecting  up  the  new  Cossipore  power  station 
and  Calcutta  sub-stations,  has,  according  to  the  Iwlmn  and  Easter ii 
Eiifiiiiiv)-,  been  completed— the  jointing  by  Messrs.  W.  T.  Glover 
and  Co.,  and  the  laying  by  the  Calcutta  E.S.  Corporation.  The 
cable  is  paper  insulated,  lead  sheathed  and  wire  armoured,  and  is 
laid  solid  in  cast-iron  troughing.  Some  6(I0  drums  were  shipped  by 
Messrs.  Glover  to  Calcutta.  We  gather  that  the  Cossipore  Works, 
situated  near  both  river  and  railway,  are  equipped  with  three 
3,0(W-KW.  high-pressure  and  one  8(I0-KW.  mixed-pressure  turbine  sets 
by  the  Oerlikon  Co.,  and  condensing  plant  by  Messrs.  W.  H.  Allen, 
Son  A;  Co.,  who  also  supplied  four  80-B.H,p.  vertical-spindle  elec- 


trically driven  centrifugal  pumps  for  supplying  circulating  water 
to  the  condensers.  The  main  switchboard  at  the  power  station 
and  all  the  switchboard  work  at  sub-stations  has  been  carried 
out  by  the  B.T.-H.  Co.  Of  the  existing  stations  of  the  Klectric 
Supply  Corporation,  three— at  Alipore.  Vltadanga  and  Ilowrah — 
are  being  converted  into  sub-stations,  and,  in  addition,  there  will  be 
new  sub-stations  at  Princep  Street,  Wellesley  Street  and  Jackson's 
Lane.  At  the  Princep  Street  sub-station  there  are  being  installed 
six  Bruce-Peebles  motor-converters,  each  set  having  a  capacity  of 
500  H.P.,  and  the  Wellesley  Street,  .lackson's  Lane  and  Howrah 
sub-stations  are  equipped  with  similar  plant,  each  having  three 
sets. 

liing-stoo. — In  his  annual  report,  Mr.  J.  E.  Edgcome 
states  that  there  was  a  net  loss  on  the  year  of  only  £()0  as  compared 
with  £1,193  in  the  previous  year.  The  net  loss  on  the  undertaking 
up  to  the  present  has  been  £15,274. 

kinp:$wood. — The  B.  of  T.  have  informed  the  U.D.C. 

that  they  propose  to  revoke  the  Electric  Lighting  Order  of  1904,  as 
the  undertakers  have  not  yet  made  the  deposit  of  £600,  nor  have 
they  executed  the  compulsory  works  specified  in  the  order. 

London. — St.  Pa\cras. — The  Electricity  Committee  of 
the  Borough  Council  reports  having  had  before  it  a  scheme  from 
the  chief  electrical  engineer,  submitting  proposals  for  the  extension 
of  the  boiler  house  and  boUer  plant  at  the  Kings  Road  electricity 
station  at  an  estimated  cost  of  £35,460.  In  respect  of  this  proposal, 
the  Finance  Committee  did  not  see  its  way  to  submit  an  estimate 
of  cost  to  the  Council  for  the  reason  that  the  scheme  presented 
difficulties.  The  engineer  informed  the  Committee  that  it  was 
absolutely  necessary  either  that  further  boiler  plant  should  be  pro- 
vided at  the  station  without  delay,  or  that  some  scheme  of  much 
larger  magnitude  should  be  undertaken  in  the  direction  of  providing 
a  new  generating  station  with  a  siding  where  coal  could  be 
obtained  and  handled  more  easily  and  cheaply,  and  where 
an(ple  space  would  be  available  for  extensions.  For  a 
number  of  years  past,  the  generating  of  electricity  in  the 
borough  bad  been  carried  on  under  extreme  difficulties  owing  to 
the  absence  of  sufficient  and  properly  arranged  boiler  and  coal- 
handling  plant,  and  it  was  the  general  opinion  that  unless  steps 
were  taken  to  regain  lost  ground,  it  would  be  impossible  to  generate 
electricity  at  the  Council's  existing  stations  at  anything  like  such 
low  prices  as  those  obtained  in  other  boroughs.  It  was  suggested 
by  the  engineer  that  now  that  the  proposed  small  extension  of  the 
boiler  house  and  plant  at  the  King's  Road  station  had  been 
adjourned,  it  would  be  better  to  go  more  fully  into  the  possibility 
of  a  larger  extension  on  the  above  lines,  with  a  view  of  placing  the 
St.  Pancras  electricity  undertaking  again  to  the  fore  and  enabling 
it  to  generate  and  place  its  electricity  on  the  market  at  more 
attractive  prices.  The  Committee  thinks,  before  further  considering 
the  subject,  that  information  should  be  obtained  with  regard  to  some 
of  the  more  modern  electricity  stations,  and  for  this  purpose  it 
has  appointed  a  small  sub-committee  to  consider  fully  the  question 
of  the  future  generating  and  supply  of  electricity,  with  instructions 
to  visit  some  modern  works  to  ascertain  at  first  hand  the  advantage 
to  be  lobtained  by  a  bolder  handling  of  the  problem  under  dis- 
cussion. Mains  are  to  be  extended  in  various  streets  at  a  cost  of 
£640, 

Lewisham. — The  B.G.  has  decided  to  have  the  electric  light 
installed  at  the  infirmary  laundry. 

St(ike  Xe\vin(;ton. — At  the  last  meeting  of  the  B.C.,  Dr.  White 
said  that  he  hoped  before  the  dissolution  of  the  Council  in  November 
next  to  bring  up  some,  proposals  for  the  reduction  of  the  electric 
lighting  charges  from  a  flat  rate  of  6d.  to,  say,  4Jd.  Some  con- 
cessions, too,  could  be  made  to  users  of  power. 

Islington. — Mains  are  to  be  extended  in  various  parts  of  the 
borough  at  a  cost  of  £580. 

Stepney. — The  accounts  of  the  electricity  supply  department 
for  the  year  ended  March  31st  show  that  the  year  has  been  the  most 
satisfactory  yet  experienced.  The  sales  of  energy  have  increased 
by  over  31  per  cent.,  to  11,972,955  units;  the  net  surplus,  after 
paying  capital  charges,  is  £12,757,  as  against  £1,769  last  year,  in 
spite  of  a  reduction  in  price  representing  £.\40(i,  and  an  increase  in 
capital  charges  of  £4,600.  The  total  amount  availalde  for  alloca- 
tion is  .£14,H64,  of  which  £673  will  be  allotted  to  capital  expendi- 
ture, £1,426  written  off  capital  account,  £250  reserved  for  bad 
debts,  £10,261  placed  to  renewals  of  machinery,  and  £2,254  carried 
forward.  The  statement  embodies  the  first  complete  year's  working 
of  the  turbine  generating  station  at  Limehouse,  under  con- 
densing conditions,  and  the  load  has  been  transferred 
almost  whoUy  from  the  Whitechapel  station.  The  efl^ect 
of  the  change,  combined  with  a  100  per  cent,  increase  in 
output  during  the  past  two  years,  has  been  an  actual  reduction  in 
the  cost  of  coal  (partly  due  also  to  delivery  by  barge  instead  of 
carting)  from  £12.290  to  £11,995,  and  of  the  cost  of  coal  per  unit 
generated  from  0'43(id.  to  0'210d. 

The  works  cost  per  unit  sold  has  dropped  from  0'86d.  in  1909-10 
to  0'56d.  for  the  past  year,  and  Mr.  Tapper  points  out  that  Stepney's 
works  cost  per  unit  sold  is  now  the  lowest  yet  attained  in  the  County 
of  London.  The  load  has  increased  so  rapidly  that  the  margin  of  plant 
capacity  has  already  been  absorbed,  but,  thanks  to  the  provision  of  a 
1,000-KW.  stand-by  supply  from  Poplar,  extensions  will  not  be 
required  for  the  coming  winter.  The  power  load  connected  now 
represents  nearly  11,500  h.p.,  and  the  total  connections  amount  to 
the  equivalent  of  536,068  30-watt  lamps. 

Hansfield. — At  a  meeting  of  the  T.C.  on  Friday  last,  the 
Electricity  Committee  reported  a  gross  profit  for  the  year  of  1 6,342, 
as  compared  with  £4,343  last  year.  After  payment  of  interest  on 
loans  (£2,241)  and  contributions  to  sinking  fund  (£1,710)  there 
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remained  a  net  profit  of  iei,3'.U,  affmnst  £406  laet  year.  The 
number  of  oonnumers  was  r>H2,  compared  with  TiOO  customers  at 
March,  mil.  The  total  number  of  unitH  sold  was  1,127,139,  com- 
pared with  !):iH,;t:tO  ;  .')(i2,221  units  wore  forfrfneral  supply,  and  the 
balance  fur  the  tramways.  The  number  of  private  motors  con- 
nected was  127,  of  -IKi  li.r..  compared  with  99  and  3(l<'i  ii.P.  The 
Coniiiiittee  was  fortunate  in  anticipating'  the  miners'  strike,  and  the 
(irovisioM  made  was  adequate  to  enable  full  Berviee  to  be  maintained 
durinu  the  whole  period.  The  distribution  nystem  had  been  ex- 
tended in  various  directionn.  particularly  in  the  rapidlygrowinpr 
eastern  side  of  the  town.  The  output  of  the  works,  by  far  the 
larsrest  since  they  were  opened,  indicated  that  the  increase  in 
customers  had  neutralised  the  effect  of  the  metallic-filament  lampe. 
while  the  tramway  extension  had  brought  up  the  consumption  on 
this  account  to  a  figure  reasonably  compatible  with  the  capacity  of 
the  plant  and  mains  which  had  been  specially  provided.  The 
increase  in  the  output,  totallinir  roundly  2ii0,0ii0  units,  had  been 
produced  with  but  a  very  small  increase  in  expenditure. 

Councillor  .).  11.  Collin.s,  in  moving  the  adoption  of  the  report, 
remarked  that  the  net  profit  of  £  l,4iiO  was  the  highest  that  had 
been  made  up  to  the  present.  It  had  been  decided  to  establish 
a  reserve  fund,  towards  which  £7'.Hi  would  be  paid.  The  Com- 
mittee would  in  a  short  time  supply  the  township  of  Woodhouse 
with  electricity.  There  would  ni.t  be  a  {freat  deal  of  profit  attached 
to  this  extension,  but  he  was  convinced  that  there  would  be  no  loss. 

The  town  clerk  reported  that  the  L.G.B.  had  sanctioned  the 
(  orporation's  application  to  borrow  £4,000  in  connection  with  the 
work  of  electrical  extension. 

IMiddlesltroutth, — The  Corporation  Electricity  Com- 
mittee has  adopted  the  recommendation  of  the  electrical  engineer 
(Mr.  H.  M.  Taylor^  that  electric  Hat-irons  should  be  lent,  with  free 
wiring,  to  customers  prepared  to  use  them  on  lighting  rates. 

\orwifll. — The  reveiiiU'  of  the  electricity  uiidertaking 
for  the  pa-st  year  was  £4.'),94I,  while  the  working  exjienscs  were 
£23,.'i:i0,  leaving  a  rough  profit  of  £22,411.  The  charges  for 
interest  and  sinking  fund  were  £l.'),7:t:f,  and  the  balance  carried  to 
appropriation  account  was  £(),t)78,  increasing  the  amount  at  the 
credit  of  that  account  to  £U),!."1.  The  cost  of  production  per  unit 
during  the  year  was  5  per  cent,  less  than  the  corresponding  cost 
forl'.HO-Il.  It  is  expected  that  the  increase  in  the  price  of  coal 
will  affect  the  net  revenue  for  the  I!il2-l:i  year  to  the  extent  of  at 
lexst  £l.:'(iii,  lint  it  is  not  proposed  to  increase  the  price  of  energy. 
The  renewal  of  old  mains  laid  in  the  early  stages  of  the  under- 
taking has  been  proceeded  with,  and  0  miles  600  yd.  of  new  mains 
have  been  laid. 

Oldham.— On  the  17th  inst..  Mr.  T.  ('.  Ekin  held  a 
L.G.B.  inquiry  intoan  application  of  the  (Corporation  for  sanction 
to  borrow  £22,9.'*3  for  the  purposes  of  the  electricity  undertaking. 
Mr.  Newington.  the  borough  electrical  engineer,  pointed  out  that 
t  he  extension  of  the  plant  was  necessary,  owing  to  the  demand  having 
been  increased  by  the  coal  strike.  The  inspector  said  he  had  found 
that  throughout  the  country  the  coal  strike  had  been  a  great 
blessing  to  electricity.  It  was  subse(|uently  agreed  to  add  £3,000 
to  the  amount  for  which  sanction  is  being  sought. 

ltaill$bflttom. — The  Lancashire  Electric  Power  Co.  are 
extending  the  electric  mains  from  Woodhey,  Holcombe  Brook  into 
Summerseat.  Primarily,  this  is  to  provide  motive  power  for 
pumping  in  connection  with  the  extension  of  the  sewace  works  for 
the  D.C.  It  is  also  understood  that  electric  lighting  will  be 
installed  in  several  premises,  including  the  new  Summerseat  Liberal 
riub. 

Rawtenstall. — With  reference  to  the  scheme  for  the 
lighting  of  the  main  roads  by  electricity,  a  Special  Sub-Com- 
mittee, after  going  over  the  roads,  has  given  the  borough  electrical 
and  tramways  engineer  instructions  with  regard  to  the  positions 
of  the  proposed  90  lamps  between  Queen's  Square.  Rawtenstall,  and 
the  borough  boundary  at  the  Thrutch,  Waterfoot. 

Kedrutli. — The  U.D.C.  has  <;ranted  jiermission  for  the 
f'ornwall  Electric  Power  Co.  to  erect  an  overhead  line  for  the 
transmission  of  current  from  the  power  station  to  Tresavean  Mine. 

Kishton. — At  a  meeting  of  the  T.G.  on  July   18th,  a 

notice  was  read  from  Mr.  J.  W.  Speight,  consulting  electrician  of 
St.  Annes-on-Sea,  stating  that  he  intended  on  behalf  of  the 
Kishton  Electric  Supply  Co.,  Ltd.,  to  apply  to  the  B.  of  T.  for  a 
prov.   order    to    authorise   the  supply   of    electricity  within   the 

district. 

Rugelv. — A  meeting  of  ratepayers  has  been  held  for  the 
purpose  of  considering  the  scheme  for  the  lighting  of  the  town  by 
electricity.  It  was  moved  that  the  scheme  put  forward  by  Mr. 
lialbiani  should  be  adopted,  but,  after  some  discussion,  the  motion 
was  defeated  by  an  overwhelming  majority. 

8idniouth. — The  U.D.C.  has  sealed  a  notice  to  the  Gas 
and   1-^Jectricity  Co.   of  the  Council's  intention   to   purchase  the 

undertaking. 

South  Africa. — The  Imperial  Trade  Correspondent  at 
Durban  (Mr.  A.«  D.  C.  Agnew)  reports  that  the  Pietermaritzburg 
I'orporation  is  applying  for  powers  to  borrow  £42,000  for  additions 
to  electric  lighting  plant,  and  that  the  Ladysmith  Corporation  is 
making  application  for  £22.000  for  the  same  purpose. 

Sunderland. — The  report  of  Mr.  A.  S.  Blackmau  for  the 

year  ending  ilarch  31st  states  that  12,373,429  units  were  sold,  an 
increase  of  21  per  cent.  ;  the  works  cost  was  reduced  fi-oin  0'o25 
to   0'47Brt.,   and  Ihp  lofld   factfif  trtfle  to  24'S9  pPr  rtnt.     Ftiel  cost 


was  0'17d.,  and  total  cost  ri7d.  per  unit.  Motors  connected 
amounted  to  3,178  ii.i-.,  and  the  power  units  sold  were  %i  millions, 
as  well  as  1 J  millions  for  traction.  The  total  income  amounted  to 
£r)3,134,  and  expenditure  to  £28,.')K(1,  leaving  a  gross  profit,  with 
£112  brought  forward  from  last  year,  of  £34,6011  ;  after  deducting 
capital  charges,  £1,126  was  paid  to  the  ratesi  ."  rejjayment  of  an 
amount  transferred  in  19118-9,  and  £2,832  was  carried  to  the 
depreciation  and  renewals  fund.  The  outstanding  debt  amounts 
to  £297,641,  and  the  depreciation  and  renewals  fund  (from  which 
£57.1  was  drawn  during  the  year)  stands  at  £2,2.57.  The  maximam 
demand  was  ."i,74<i  Kw. 

At  the  T.C.  meeting  on  16th  inst.,  .Mderman  Bruce  moved  the 
adoption  of  the  Electricity  Committee's  report.  Mr.  G.  S.  Lawgon 
criticised  the  preferential  tariff  allowed  to  tradesmen  who  used 
electric  light  only,  and  said  that  in  the  event  of  a  breakdown  at 
the  generating  station,  the  shopkeepers  would  be  without  a  light. 
As  to  the  sales  department,  it  was  not  right  for  the  Corporation 
to  carry  on  the  business,  which  at  any  time  might  plunge  the  rate- 
payers into  great  legal  expense.  He  also  drew  attention  to  the 
fact  that  in  the  finance  report,  the  shares  of  Messrs.  Laing,  the  ship- 
building firm,  valued  at  £2,477,  were  carried  forward  at  their  full 
value,  and  considering  the  state  of  the  company's  affairs,  he  thought 
they  should  not  be  put  down  at  more  than  r>8.  per  share.  Mr.  F. 
Nicholson  said  that  £2,2.')7  had  been  placed  to  reserve,  and  would 
cover  any  difference  there  might  be  in  the  value  of  Messrs.  Laing's 
shares.  After  a  short  discussion,  the  report,  as  submitted,  was 
approved  and  carried. 

Truro. — The  T.C.  has  received  notice  of  the  intention  of 
Messrs.  .1.  .V;  \V.  Purves,  the  Truro  Gas  Co.,  and  Messrs.  W.  k  T. 
I'ressland,  of  London  (on  behalf  of  a  prospective  company)  to  apply 
for  prov.  orders  for  electric  lighting. 

West  Ham. — The  rei«rt  of  Jlr.  H.  H.  Couzens  on  the 
working  of  the  electricity  department  for  the  year  ended  March 
3lBt  shows  that  the  output  was  24,147.890  units,  an  increase  of 
1'.  millions;  the  total  connections  amount  to  15,637  KW.,a8com- 
pared  with  13,334  last  year,  the  increase  being  mainly  in  power 
connections.  The  average  price  obtained  increased,  almost  for 
the  first  time,  from  0'93d.  to  0'96d.  per  unit,  the  price  obtained 
for  power  alone  rising  from  0'6d.  to  0'63d.  Strikes  increased  the 
cost  of  fuel  by  over  £2.500,  and  higher  rates  and  wages,  as  well 
as  special  breakdowns,  I  aised  the  cost  of  labour  by  £1,000.  The 
sales  department  shows  an  increase  in  the  gross  profit  of  £450, 
although  the  capital  charges  are  heavy  on  account  of  the  short 
period  of  the  loan  (three  years),  the  capital  engaged  being  £7,000. 
The  surplus  on  the  year's  working  of  the  whole  undertaking 
amounts  to  £;i.389,  as  against  £3,996  last  year,  in  spite 
of  the  special  extras  amounting  to  £4,820.  A  3.000-KW.  turbo- 
alternator  has  been  installed,  bringing  the  total  capacity  of  the 
generating  plant  up  to  1 1,100  kw.  The  current  year  will  be  bur- 
dened with  the  balance  of  the  results  of  the  miners'  strike  and  the 
Thames  dock  strike,  and  the  supply  of  electricity  to  the  Port  of 
London  Authority  has  been  delayed  for  the  same  reason. 

The  maximum  demand  on  the  station  was  10,s26  K.v.a. 
U',341  KwJ;  motors  connected  number  l,33.s,  aggregating 
13,'.i28  HP.  Total  units  generated  were  Sul  millions,  of  which  25 
millions  were  fold  for  private  lighting,  i  million  for  public  light- 
ing, 15  millions  for  power  and  heating,  and  5J  millions  for  trac- 
tion. The  load  factor  wss  2'.i-5  per  cent.  The  capital  expenditure 
amounted  to  £531,951,  of  which  £368,:i32  was  outstanding.  The 
total  revenue  was  <:  95,54  f<,  and  the  gross  profit  £38,122.  The  works 
cost  was  0'571d.  per  unit,  and  total  cost  0'917d. 

Willesden, — According  to  the  accounts  of  the  electricity 
undertaking  for  the  year  ended  March  31st  last,  there  was  an 
expenditure  of  £17,412,  as  against  an  income  of  £ 3 l,29t;,  leaving  a 
gross  profit  of  £13,883.  After  allowing  for  interest  on  loans 
(£3,919),  instalments  of  loans  (£4.664),  and  depreciation  (£115), 
and  adding  £11.">  on  the  income  for  interest  on  bank  balances, 
there  remains  a  net  profit  on  the  years  working  of  £5.339.  The 
cost  of  distribution  during  the  year  amounted  to  £l,7s3,  or  ■152d. 
per  unit,  while  £11,916,  or  r016d.  per  unit,  was  expended  in  the 
purchase  of  energy  in  bulk.  There  was  an  income,  of  £3,042  from 
public  street  lighting,  and  £26,454  from  the  sale  of  energy.  The 
output  during  the  year  amounted  to  2,815,129  units  (2,459,200  for 
private  supply,  and  355,929  for  public  lighting),  as  against  2,638,766 
units  during  1911.  The  total  working  costs  amounted  to  £17,412, 
or  riSod.  per  unit,  as  against  £18,303,  or  r66.5d.  in  the  previous 
year.  The  maximum  supply  demanded  during  the  year  amounted 
to  1,502  KW.,  as  against  1,509.  There  was  total  expenditure  on 
capital  account  to  March  31st  of  £203,770  (£4,731  of  which  was 
expended  during  the  year  under  review),  compared  with  £199,039 
last  year.     An  income  of  £1,058  was  realised  from  meter  rente. 

Ypoyi], — ]\Iessrs.   J.  iV    W.    Purves  have   iaformed   the 

T.C.  that  they  intend  applying  for  a  prov.  order  for  electric 
lighting.  The  Council  has  decided  to  take  no  action  in  the  matter. 
A  previous  application  by  the  same  firm  was  opposed  by  the  Cor- 
poration. 


TRAMWAY  and  RAILWAY  NOTES. 

Bath. — Meters  are  being  fitted  on  the  tramcars  running 
in  the  city. 

Bino'ley. — The  D.C.'s  surveyor  has  been  instructed  to 
prepare  "estimates  of  the  cost  of  the  various  iifaprovemetits  entailed  in 
tiie    prbt*sed    tramwfty     frotn    Bingley    through    N&b    Wood.     A 
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meeting  of  the  Council  is  to  be  held  to  consider  the  position,  and  to 
decide  whether  it  would  be  advisable  to  proceed  with  the  work. 

Birniing'liam. — Arrangements  have  been  made  for 
securing  the  necessary  materials  for  the  new  Hagley  Road  tramway. 
It  is  expected  that  the  work  of  constraoting  the  track  will  be 
commenced  in  October. 

Bradford. — The  question  of  tramway  accommodation 
has  again  been  brought  before  the  City  Council  by  the  tramways 
manager  (Mr.  C.  J.  Spencer),  who  advocates  a  scheme  of  building 
a  large  new  central  depot  at  Longlands  at  a  cost  of  £46,500.  An 
alternative  scheme  is  the  rebuilding  of  the  temporary  depots,  &c. 
(costing  £22,408),  but  it  is  suggested  that  this  would  not  be  so 
economical.  The  Committee  has  decided  to  recommend  to  the  City 
Council  the  suggestion  for  the  establishment  of  a  large  central 
depot.  If  the  scheme  is  carried  through  certain  of  the  present  out- 
district  depots  will  be  retained,  whilst  others  will  be  dismantled. 

Chester. — The  accounts  of  the  Corporation  tramways  for 
the  year  ending  March  25th  show  total  income  £12,820,  working 
expenses  £7,952,  and  gross  profit  with  bank  interest  £4,963  ; 
interest  and  sinking  fund  absorbed  £3,791,  and  £1,172  was  placed 
to  reserve.  The  car-mileage  was  347,904,  and  passengers  carried 
3,078,564. 

Continental  Notes. — Germany. — A  novelty  in  the 
matter  of  electric  traction  is  furnished  in  the  city  of  Altona,  where 
an  electric  towing  raUway  service  has  been  established.  In  a  steep 
street  of  the  city,  600  metres  long,  with  a  rise  of  15  per  cent., 
where  there  is  a  daily  traffic  of  some  200  vehicles  with  loads  of 
from  5  to  10  tons,  electric  locomotives  worked  by  direct  current 
at  550  volts  from  overhead  lines  are  used  to  tow  two  or  three 
wagons  at  a  time  up  the  hill.  The  horses  remain  with  the 
wagons,  the  towing  coupling  being  simply  attached  and  dropped 
when  the  top  of  the  hill  is  reached  ;  the  locomotives  descend 
the  hill  on  the  return  journey  without  current.  The  equipment 
is  supplied  by  the  Gesellschaft  fiir  Gleisbahnen  (Max.  Schiemann 
and  Co.)  of  Wurzen,  I.S.  The  charge  for  the  towing  is  from  0'5  to 
2  marks  for  loads  of  from  2'5  to  7o  tons,  and  a  discount  is  allowed 
for  several  wagons  of  20  per  cent. — K.T.Z. 

A  beginning  has  been  made  with  the  building  of  the  electric 
railway  from  Opladen  to  Burscheid,  which  step  will  hasten  the 
construction  of  the  section  Burscheid-Hilgenand  Wemmelskirchen  ; 
as  also  that  to  Witzhelden  and  Solingen.  With  the  completion  of 
these  several  lines,  Solingen,  the  Sheffield  district  of  Germany,  will 
be  fully  catered  for  in  the  matter  of  electric  railway  facilities. — 
Elelt   Xai-hr'n-hten. 

France. — The  company  owning  the  Nord-Sud  underground 
electric  railway  in  Paris,  the  first  section  of  which  was  opened  at 
the  bejinning  of  November,  1910,  had  7'4  miles  in  operation  by  the 
end  of  1911.  The  gross  receipts  last  year  amounted  to  £285,000. 
After  defraying  working  expenses  and  paying  £  16,000  as  the  share 
of  the  City  of  Paris,  the  accounts  show  net  profits  and  balance 
forward  of  £Sl,O00,  which  sum  allows  of  the  distribution  of  a 
dividend  of  2  j  per  cent,  on  the  ordinary  share  capital  of  £3,000,000. 
The  proportion  of  working  expenses  to  gross  receipts  was  52  per 
cent.,  this  comparing  with  42  per  cent,  in  the  case  of  the  older 
Metropolitan  railway.  When  fully  completed,  the  Nord-Sud  railway 
will  have  a  total  length  of  124  milts  and  the  total  outlay  will 
presumably  be  £6,4o0,000.  A  loan  of  £  1,400,000  is  in  circulation, 
and  the  directors  are  already  authorised  to  raise  a  further  loan  of 
£1,400,000,  whilst  the  balance  of  £600,000  is  expected  to  be 
obtained  with  the  assistance  of  the  banks  associated  with  the 
company. 

The  Midi  of  France  Eailway  Co.  is  reported  to  be  studying  the 
adoption  of  electric  traction  on  the  railway  between  Toulouse  and 
Bayonne. 

In  the  Department  of  the  Lot,  a  Government  inquiry  has  just 
been  held  regarding  a  scheme  to  build  six  separate  lines  of 
electric  tramway.  A  line  15-km.  long  has  also  been  officially 
inspected  to  link  up  Ervy  and  Chaource,  in  the  Department  of  the 
Aube.— Z«  Liniii.'ir  Eln-triqv,: 

Hungary. — Losonez  is  to  be  provided  with  an  electric  tramway 
system,  a  concession  having  been  secured  for  this  purpose  by  the 
Engineer  Desider  Frank,  who  intends  to  form  a  company  for  the 
realisation  of  the  scheme. — Eh'h.  utul  Maxchinenhau. 

Austria. — A  preliminary  concession  has  lately  been  granted  in 
respect  of  a  projected  narrow-gauge  electric  railway  between 
Alttersee  and  Unterack. 

Italy. — The  Gazzetta  T'tHcialr  (Rome)  contains  a  decree  whereby 
a  concession  is  granted  to  the  communal  authorities  of  Modena  for 
the  construction  and  working  of  three  sections  of  electric  tramway 
in  Modena. — Board  of  Trade  Jotirntit. 

SwKDEN. — The  existing  railway  between  the  fashionable  seaside 
resort  of  Salts.j6baden  and  Stockholm  is  to  be  electrified,  thus 
bringing  it  within  25  minutes'  ride  of  the  capital  instead  of  one 
hour.  The  line  is  to  be  worked  from  the  Stockholm  municipal 
power  house,  three-phase  current  at  6,000  volts  and  25  periodicity 
being  supplied  to  a  centrally  situated  transformer  station,  where 
it  will  be  transformed  into  direct  current  at  1,200  volts  pressure 
and  distributed  by  an  overhead  network.  Orders  for  the  rolling 
stock  and  the  whole  electrical  equipment  have  been  placed  with 
the  Allma-ma  Svenska  Elektriska  Aktie-Bolag,  of  Westeraas.  It 
is  expected  that  the  line  will  be  in  full  working  by  next  summer 
(1913).— J57fi.  ««(/  Maschiiifuhaii. 

Italy-. — The  Consiglio  dei  Ministri  has  authorised  the  concession 
to  the  Societa  Varesina  per  Imprese  Elettriche  for  the  construction 
of  an  electric  railway  from  Ghirla  to  Ponte  Tresa,  of  a  length  of 
9,030  m     The  line  forms  a  branch  of  the  same  company's  existing 


line  running  from  Bettole  di  'Varese  to  Luino.  Its  estimated  cost, 
including  rolling  stock,  is  1,687,480  lire,  but  the  Government  gives 
a  yearly  subvention  of  6,487  lire  per  km.  for  50  years.— L' I >i[ieg7ieria 
Ferroriaria, 

Coventry. — The  B.  of  T.  has  sanctioned  the  borrowing 

by  the  Corporation  of  £220,538  for  the  purchase  of  the  tramways 
and  incidental  matters.  The  Committee  which  has  the  matter  in 
hand  recommends  the  Council  to  expend  £20,475  on  the  purchase 
of  10  additional  cars  and  new  construction  works,  which  do  not 
include  any  lengthening  of  existing  lines. 

Dewsbury. — At  a  special  meeting  of  the  T.C.  last  week, 
it  was  decided  to  apply  to  the  Board  of  Trade  for  a  provisional 
order  for  the  purpose  of  reviving  and  extending  the  time  for  the 
exercise  of  the  powers  of  the  Dewsbury  Corporation  Tramways 
Order,  1911. 

Doncaster. — An  inquiry  was  held  by  the  Light  Railway 
Commissioners  on  Saturday  last  into  the  Corporation's  application 
for  powers  to  borrow  £40,700  for  tramway  extensions  in  the 
directions  of  Brodsworth  and  Warmsworth.  Consideration  of  the 
matter  has  been  adjourned. 

Halesworth. — An  inquiry  was  held  hereon  July  16th 
by  the  Light  Railway  Commissioners  relative  to  the  Light  Railway 
Co.  8  proposal  to  construct  a  line  between  Halesworth  and  Cratfield, 
which  will  complete  the  service  between  Haughley  and  Halesworth. 
The  estimated  cost  is  £36,109.  The  Commissioners  will  report  in 
favour  of  the  order. 

Huddersfield. — The  Tramways  Committee  has  instructed 

the  town  clerk  to  promote  a  Bill .  to  obtain  Parliamentary  powers 
for  the  construction  of  tramways  in  the  following  districts  :  Brig- 
hou^e,  Elland,  Marsden,  Mirfield,  Longwood  (Dod  Lea),  Crosland 
HUl  Road,  and  Kirkheaton  Railway  Bridge. 

.Japan. — The  work  of  electrifying  the  Karuizavva  section 
of  the  .Japanese  State  Railways  has  just  been  completed.  The  line 
passes  through  2il  tunnels,  which  were  very  objectionable  to  passen- 
gers, owing  to  the  smoke  from  the  engines.  By  the  adoption  of 
electric  traction  all  trouble  from  this  cause  is  avoided,  and  greater 
speed  is  attained. 

Liverpool. — On  Wednesday,  the  17th  inst.,  a  tramcar 
got  out  of  control  while  descending  James  Street.  On  the  way 
down  it  crashed  into  another  car  proceeding  in  the  same  direction. 
Six  people  were  injured,  one  seriously. 

Mexico. — H.M.  Consul  at  Tampico  reports  that  the  con- 
cession for  an  electric  tramway  system  there  has  recently  been 
acquired  by  British  capitalists,  and  active  work  on  construction 
wUl  be  started  immediately.  The  same  company  have  also  pur- 
chased both  of  the  existing  electric  light  plants  and  intend  con- 
structing a  central  power  station  for  the  lighting  of  the  city,  as 
well  as  for  working  the  electric  tramways. 

The  British  Vice-Consul  at  San  Luis  Potosi  reports  that  a  very 
favourable  concession  has  recently  been  granted  by  the  State  Legis- 
lature to  a  British  company  for  the  construction  and  working  of 
an  electric  street  railway  in  that  town. — Jloard  of  Tradr  Journal. 

Portsmouth. — The  general  manager  of  the  Corporation 
Tramways,  Mr.  W.  R.  Spaven,  reports  that  the  working  of  the 
system  for  the  year  ending  March  31st  resulted  in  an  income  of 
£112,602,  an  increase  of  £8,097  :  the  expenses  were  £51,879, 
leaving  a  gross  profit  of  £60,723,  which,  together  with  bank 
interest,  amounted  to  £61,412  (£6,671  increase).  Capital  charges 
absorbed  £39,365,  leaving  a  balance,  with  £1,989  brought  forward, 
of  £24,035  (£7,351  increase).  Of  this,  £.s,i;94  was  transferred  to 
the  renewals  fund,  £2,000  to  reserve  and  insurance,  £4,000  to  the 
rates,  and  £8,06S  was  carried  forward.  The  revenue  worked  out  at 
12  26 Id.  per  car-mile,  an  increase  of  (r626d.,  and  expenses  at5'649d., 
compared  with  5'5l)7d.  Power  cost  0'467d.  per  car-mile.  Passengers 
carried  were  over  25  millions,  an  increase  of  two  millions,  and  the 
total  car-mileage  was  2,204,012. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Aro'entina. — Tlie  (iovernment  intends  to  make  com- 
pulsory the  introduction  of  wireless  Cfjuipments  on  all  passenger 
boats.  A  Bill  has  been  introduced  into  the  Chamber  making  the 
wireless  service  up  to  1,000  km.  from  the  Argentine  Coast  a  State 
monopoly. — Elrlt.  Xac/iric/itni. 

Australia. — It  is  reported  that  the  Marconi  Co.,  which 
some  months  ago  commenced  an  action  against  the  Postmaster- 
General  for  alleged  infringement  of  patent  rights,  has  now  offered 
to  sell  its  rights  to  the  Federal  Government. 

France. — The  Compagnie  Generale  Radio-Tclegraphique 
has  just  carried  out  experiments  with  a  special  musical  spark 
arrangement  on  board  the  Saroir,  of  the  Transports  Maritimes  Co. 
The  results  are  said  to  have  been  satisfactory,  and  to  demonstrate 
the   advantages  of  the  new  method.     The  company  will  shortly 
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install  wireleBB  apparatus  on  the  Paul  Local  and  the  Cliili,  ships 
of  the  Messapreries  Maritimcs  Co.  Eipht  mail  boats  of  the 
Compapuie  sud  Atlnntique  are  likewise  to  be  equipped  with  wircleEx 
apparatus. — Jiwrmil  dfx  Postex. 

French   Indo-China.— A   sum  of  about    tSO.Ooo  lias 

been  allotted  by  the  (iovernmcnt  for  the  erection  of  wireless 
stations  in  French  Indo-Chinii.  The  installations  comprise  a 
chief  Btation  at  .^aiffon,  on  which  £24,ii(iO  is  to  be  spent,  and  a 
dependent  station  at  Hue  to  cost  £4,000.  The  range  of  the 
Saipon  station  will  cover  the  Indian  Ocean  and  the  Pacific,  and  it 
will  act  in  the  extreme  Kast  the  role  of  the  Eiffel  Tower  in  Europe. 
Besides  communicating  with  ships  to  and  from  China,  Australia 
and  the  Suez  Canal,  it  will  .supply  the  correct  time  and  forward 
Press  and  exchange  news,  meteorological  telegrams,  A:c.  The 
Saigon  station  will  cover  a  radius  of  S.uon  km.,  and  the  electric 
equipment  will  be  exactly  the  same  as  that  of  the  Eiffel  Tower. 

Germany, — The  I'ostal  Authorities  have  decided  to  copy 
the  Swedish  example  and  to  install  automatic  telephones  in  seme 
of  the  busiest  and  noisiest  thoroughfares  of  Berlin,  with  a  view  to 
testing  the  innovation  under  the  worst  conditions.  Should  the 
results  l)e  satisfactory,  automatic  telephones  will  be  installed 
throughout  the  city.— A7,i.  \,irhr„-hl,-„. 

Imperial  Wireless  .'Stations. — The  agreement  lietween 
the  Postmaster- General  and  Marconi's  Wireless  Telegraph  Co., 
Ltd.,  was  published  on  Tuesday,  together  with  an  official  explana- 
tion of  the  policy  of  the  (iovernment.  It  is  stated  that  the 
Governments  concerned  will  own  and  work  the  stations  on  their 
respective  territories.  In  view  of  the'  facts  that  the  Slarcnni  Co. 
possessed  unique  experience  in  the  transmission  of  long-distance 
wireless  messages,  and  that  foreign  Governments  were  commencing 
the  erection  of  long-distance  installations,  so  that  prompt  action 
was  essential,  the  Government  decided  to  secure  the  assistance  of 
the  company  in  carrying  out  at  once  the  necessary  works.  The 
Postmaster-General,  acting  for  the  Governments  concerned,  will 
provide  the  sites,  on  which  the  company  will  erect  the  installa- 
tion,<  in  accordance  with  specifications  drawn  up  by  the  Postmaster- 
General.  If  other  commercial  stations  having  a  range  of  at  least 
2,000  miles  are  required  during  a  period  of  five  years  by  any  of.  the 
Governments  taking  part  in  the  agreement,  the  company  will  have 
the  e.vclusive  right  of  providing  them,  at  a  cost  of  £ti0.000  each. 
All  the  patents  and  information  at  the  disposal  of  the  company  will 
have  to  be  placed  at  the  service  of  the  Postmaster  General  during 
the  "  royalty  period,"  but  if  the  Government  adopts  another  system 
not  using  any  of  the  Marconi  patents,  it  may  terminate  the  "  royalty 
period  "  at  any  time.  Subject  to  this  proviso,  the  agreement  and 
royalty  period  will  run  for  I.'*  years,  and  if  not  then  terminated, 
for  28  years.  A  speed  of  :.'0  words  a  minute  under  the  duplex 
ordinary  system,  and  50  words  on  the  simplex  automatic  system,  is 
provided  for.  During  the  royalty  period,  besides  paying  for  the 
sites,  plant  and  buildings,  and  the  cost  of  trial  working,  the 
Goverment  will  pay  the  company  a  royalty  of  10  per  cent,  of  the 
gross  receipts. 

London  Telephone  Service. — In  reply  to  a  question  in 
the  House  of  Commons  last  week,  the  Postmaster-General  stated 
that  he  did  not  regard  the  present  situation  as  satisfactory  :  but 
the  provision  of  extensions  to  existing  exchanges  and  the  construc- 
tion of  new  exchanges  to  make  good  the  deficiencies  were  being 
pushed  on  as  quickly  as  possible.  The  staff  available  was  not 
sufficient  to  cope  with  the  demand  for  telephones,  and  the  amount 
of  work  involved  in  the  extension  of  exchanges  and  the  transfer  of 
overhead  wires  to  underground  lines  was  abnormal.  Additional 
men  had  been  employed,  but  the  use  of  partially  skilled  assistance 
in  the  endeavour  to  meet  the  requirements  had,  to  some  extent, 
increased  the  difficulties.  The  trained  staff  was  being  increased  as 
rapidly  as  possible.  Complaints  regarding  the  giving  of  "  engaged  " 
signals  when  the  lines  were  possibly  not  engaged  numbered 
only  005  per  cent,  during  the  month  of  June,  and  complaints 
of  false  calls  amounted  to  l',S57  out  of  8,2',t5,030  calls  in  that 
month.  The  average  time  taken  to  answer  signals  observed  during 
the  latter  half  of  1911  was  71  sees.,  and  during  the  first  half  of 
1912  it  was  ii',i  sees.  The  percentages  of  irregular  cut-offs  to  total 
calls  observed  during  the  same  periods  were  respectively  0'75  and 
0'62.  Since  December.  17  exchanges  had  been  closed,  8,142  sub- 
scribers being  transferred  to  other  exchanges,  and  six  new 
exchanges  had  been  opened.  Five  entirely  new  exchanges  were  in 
course  of  erection,  and  seven  new  exchanges  to  replace  existing 
boards.  Eight  extensions  had  been  completed  since  the  beginning 
of  this  year,  and  20  were  in  progress.  Eight  further  extensions 
were  about  to  be  applied  for. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. — July   29th.     ((/)   Additional  plant  at  the 

generating  station  ;  (lA  construction  and  equipment  of   tramways 
and  Tailless  system  for  the  U.D.C.     See  "  Official  Notices  "  July  5th. 

Ashlon-under-Lyne. — July  30th.  One  400-kw.  motor- 
generator,  one  fuel  economiser,  two  boiler  feed  pumps,  coal  elevator 
and  conveyor  and  ash  elevator,  for  the  Corporation.  See  "  Official 
Notices"  July  5th, 


Atherton.— .July  .Slst.  One  250-kw.  single-phase  trans- 
former, for  the  U.D.C.    See  "Official  Xotices"  July  19th. 

Australia.— New     South     Wales.— August     28th. 

Common-battery  and  automatic  Bwitchboards,  for  Newton,  Glebe 
and  Balmain,  for  the  Postmaater-General's  department.  See 
"Official  Notices"  to-day. 

South  Austbalia.— October  Ist.  Telephone  switchboardB  at 
Unley,  Adelaide,  for  the  Postmaeter-General's  department.  See 
"  Official  Xotices  "  to-day. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.     See  "Official  Notices  "  to-day. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "  Official  Notices  "  to-day. 

ViCTOHiA.-October  22nd,  Fourteen  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  "Official 
Notices"  to-day, 

August  Cth.— 9,200  yd.  of  2  sq.  in.  concentric  cable,  and  2,200  yd. 
of  1  sq.  in.  concentric  cable  for  the  Melbourne  City  Council.  See 
"  Official  Xotices  "  to-day. 

New  SoiTH  Wales.— September  11th.  Telegraph,  telephoneand 
electric  material  for  a  year,  for  the  P.M.G.'s  Department. 

Bartou-npon-Humber.— The  Ligh^ng  Committee  of 
the  U  1).C.  is  inviting  tenders  for  the  lighting  of  the  town  by  gas, 
electricity  or  otherwise  during  the  coming  winter  months. 

Bel$:iuni. — August  3rd.      The  Ghent  E.xhihition  Co.  is 

inviting  tenders  for  the  supply,  installation  and  maintenance  of  the 
high-tension  cables,  telephone  cables  and  transformer  boxes  required 
in  connection  witli  the  Exhibition.  Particulars  may  be  obtained 
from,  and  tenders  arc  to  t)e  sent  to.  La  Socicti'  de  1' Exposition,  Rue 
des  Jloineaux,  Ghent. 

August  Srd.— The  Belgian  Post  and  Telegraph  authorities  at  La 
Bourse,  Brussels,  are  inviting  tenders  for  the  supply  of  a  quantity 
of  telephone  cable. 

Blackburn. — August  3rd.  Steam  coal,  for  the  Corjwra- 
tion  Electricity  Department,  for  a  year,  Jlr.  P.  P.  Wheelwright, 
electrical  engineer.  Jubilee  Street. 

Bradford,— .July  30th.  Electric  lighting  and  sundry  other 
work  for  the  new  premises  of  the  Bradford  District  Bank  in  Com- 
mercial Street  and  Cheapside,  Halifax.  Jlessrs.  Richard  Horsfall 
and  Son,  architects,  22a,  Commercial  Street,  Halifax. 

Bulgaria.— Sophia. — Supply  of  electric  lamps,  measuring 
instruments,  arc  lamp  pillars,  machine  tools,  &c.  Railway  and  Port 
Administration,  Sophia. 

Canada. — August  1st.  f>ne  aOO-Kw.  steam-driven 
generating  set,  for  the  City  Commissioners,  Moose  Jaw,  Sask. 
See  "  Official  Notices  "  July  12th. 

Canary  Islands. — Tenders  have  just  been  invited  by  the 
municipal  authorities  of  Telde,  Las  Palmas,  for  the  concession  for 
the  electric  lighting  of  the  town  during  a  period  of  30  years. 

China. — August  13th.  High  and  low-tension  sub-station 
switchgear,  for  the  Shanghai  Municipal  Council.  See  "Official 
Notices"  to-day. 

Dublin. — August  7th.  High-tension  switchgear  and 
accessories  for  the  Corporation.     See  "  Official  Notices  "  to-day. 

August  7  th.— Oerlikon  and  Westinghouse  motors  and  pumps,  for 
the  Corporation.     See  '  Official_Notices  "  to-day. 

Halifax.— August  5th.  Portable  X-ray  switchboard,  &c., 
for  the  Guardians.    See  'Official  Notices  "  to-day. 

Hull. — July  31st.  Steam  and  water  pipes,  pumps,  &c., 
for  the  Corporation  Electricity  Department.  See  "Official  Notices" 
July  19th. 

Italy. — RojiE. — .July  3 1  St.  Supply  and  erection  of  electric 
light  and  mechanical  fittings  in  the  new  building  of  the  Ministry 
of  Agriculture,  Industry  and  Trade,  at  an  estimated  cost  of  £2,000. 
Guarantee  deposit,  £100,  and  eventually  one-tenth  of  total  cost. 

London.- L.C.C.— July  30th.  Electrical  installation  at 
the  County  Secondary  School,  Streatham.  See  "  Official  Notices  " 
July  19th. 

A  committee  is  about  to  invite  offers  for  water  level  indicators 
for  the  new  engine-house  at  the  Abbey  Mills  pumping  station,  and 
a  telephone  apparatus  and  electric  wiring  for  use  in  connection 
therewith. 

Kew  Zealand.— August  16th.  Electric  motor  and 
induced-draught  fan  for  Christchurch  City  Council.  Tenders  to  City 
Survevor.  Deposit  £^.  Copy  of  specification  can  be  seen  at  Board 
of  Trade  Commercial  Intelligence  Department,  London,  E.C. 

Nottin«'ham. — The  Electricity  Committee  wants  tenders 
for  coal  required  at  the  Talbot  Street  and  the  St.  Ann's  WeU  Road 
generafring  stations  for  12  months.  Jlr.  H.  Talbot  electrical 
engineer, 
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Rosario, — October  15th  aud  September  21st.    According 

to  the  Hi'rii'iv  of  the  Hirer  Plate,  the  Municipality  is  calling  for 
tenders,  until  October  15th,  for  a  second  system  of  electric  tram- 
ways, including  their  construction  and  working'.  Full  particulars 
from  the  .Municipality.  Tenders  for  the  public  electric  lighting 
will  be  opened  on  September  21st. 

Russia, — According  to  an  advertisement  appearing  in  the 

Times  on  .Tnly  2:!rd,  the  St.  Petersburg  C.C.  will,  on  August  Ist, 
consider  tenders  for  erecting  at  the  principal  water-pipe  station  a 
station  for  distributing  filterel  and  ozonated  water  over  the  free 
grounds  existing  at  the  principal  station  and  also  on  the  grounds 
which  will  lieconie  free  after  the  demolition  of  the  group  of  English 
filters.  The  successful  contractor  will  also  have  charge  of  the 
working  of  the  ozonated  filtered  station  during  a  period  of  two 
years.     A  guarantee  of  400,000  roubles  is  to  be  paid. 

Spain. — Jnlj  :ilst.     The  municipal  authorities  of  Merida 

(province  of  Badajoz)  are  inviting  tenders  for  the  concession  for 
the  electric  lighting  of  the  town  during  a  period  of  1.5  years. 
Particulars  may  be  obtained  from,  and  tenders  are  to  be  sent  to,  El 
Secretario  del  Aynntamiento  de  .Merida.  Badajoz. 

August  Hrd.-  The  municipal  authorities  of  Telde  invite  tenders 
for  a  .'iO  years'  concession  for  the  provision  of  electric  light  and 
power  for  the  town. 

August  lOth. — Tenders  are  also  invited  by  the  "Direcoion 
General  de  Telegrafos,"  JIadrid,  for  the  installation  and  working  of 
a  telephone  system  in  Cestro  Urdiales  (Santanderl.  The  Board 
of  'J'riiilr  Joiir»iil  states  that  although  these  contracts  will  doubtless 
be  awarded  to  Spanish  firms,  the  carrying  out  of  the  work  may 
involve  the  purchase  of  some  materials  out  of  Spain. 

Sunderland. — August  1st.  Two  steam-driven  boiler 
feed  pumps,  one  air  compressor,  one  motor-driven  centrifugal  pump, 
pipework  and  valves,  for  the  Corporation.  See  "Official  Notices" 
July  19th. 

Swansea.— July  30th.  Alterations  and  additions  to 
suction  and  discharge  pipes,  work  for  suction  chambers,  strainers, 
kc.  for  the  Corporation  Electricity  Department.  See  ''  OlEcial 
Notices'  July  19th. 

Turkey.  — Cretk.  — October  I'lst.  Tenders  will  be 
received  at  the  "Bureau  de  la  Mairie,  "  Canea,  for  a  ."jH  years' con- 
cession to  construct  and  work  an  overhead  system  of  electric  tram- 
ways in  Canea  and  the  neighbourhood.  Copies  of  the  Creton 
Otficiiil  (ia:ettr.  containing  the  conditions  and  further  particulars 
regarding  these  concessions,  may  be  seen  at  the  C.I.  Branch  of  the 
Board  of  Trade,  London.  E.G. 

Walsall. — July  30th.  High  and  low-tension  switchgear 
for  the  Corporation.     See  "  Official  Notices  "  July  12th. 

West  Ham. — August  1st.  Electric  light  installation 
(800  points)  at  the  Forest  Gate  Sick  Home,  for  the  B.G.  See 
"  Official  Notices  "  July  19th. 


CLOSED. 

Ratli. — The  T.C.  has  accepted  the  tender  of  ilessrs. 
Hughes  &  Stirling  for  a  dust  destructor,  at  1:4,069. 

Be.xliill. — The  Council  has  accepted  the  tender  of 
Messrs.  Denham,  Fawcus  &  Co.  for  1,000  tons  of  Tibshelf  Peas  or 
Shipley  Peas,  at  ISs.  9d.  per  ton. 

Coventr.T.— The  General  Committee  of  the  Coventry 
and  Warwickshire  Hospital  has  accepted  the  tender  of  Mefsrc. 
Lee,  Beesley  A:  Co.,  of  Coventry,  for  installing  the  electric  light  in 
the  new  wing,  at  C'.il2  i  and  that  of  Wayiroods,  Ltd.,  for  a  lift 
at  1:404. 

Dundalk. — The  Guardians  received  the  follow  ing  tenders 
for  the  electric  lighting  installation  at  the  workhouse  :— 

Gatk'n  Bros (acf.epted)  £133    |    P.  J.  Wattere         , ,  i'lS3 

,1.  C.  Meldon £144 

Dnriiam. — The  Rural  Council  has  acc«pted  the  tender 
of  the  Durham  County  Electrical  Power  Distribution  Co.  for 
installing  the  electric  light  at  Honghall  Hospital,  at  Ct<:i. 

Germany.— The  Allgemeine  Electricitats  Gesellschaft.  of 
Berlin,  has  secured  a  contract  for  the  establishment  of  a  central 
electric  lighting  station  in  the  town  of  Hameln. 

Greenock. — The  Corporation  has  accepted  the  tender  of 
Messrs.  Chamberlain  ,V:  Hookham,  for  meters. 

London.- IT.vcKNKY. — The  Electricity  Committee  re- 
ceivea  ttie  following  tenders  in  connection  with  the  extension  of 
the  generating  station  :  — 

-  house  plant. 

(recommtndearf  7,106 

7,327 

8,000 


Boile 
Babcock  &  Wl  cox,  Ltd. 

Cl»ik,  Cbainnan  A  Co.,  Ltd. 
Hoivden  Boiler  Co.      . . 
BenOiB  *  Co.,  Ltd. 


1,813 


Induced-draught  plant. 

Howden  Boiler  Co £600 

Matthews  &  Yates,  Ltd 794 

Baboock  (  Witcox,  Ltd (rrcommended)    869 

The  engineer,  in  reporting,  pointed  out  reasons  why  in  this  case 

the  highest  tender  should  be  accepted.     It  complies  in  every  respect 

with  the  specification,  and  includes  far  more  substantial  plant  than 

that  offered  by  the  next  tenderer.     The  motor  fan  is  more  powerful, 

and  the  chimney  weighs  l;i  tons  as  against   7j  tons.     The  Howden 

tender  could  only  have  been  accepted  if  the  whole  of  the  Howden 

system  of  generating  plant  had  been  adopted. 

Economiser. 

Babcock  S  Wilcox,  Ltd.  (recommended)  £1,403 

E.  C.ri-en  &  Sons.  Ltd 1,417 

Both  tenders  comply  with  specification,  and  in  either  case  the 
economiser  would  be  manufactured  by  the  patentees,  E.  Green  and 
Son,  Titd. 

Feed  pumjis. 

.J.  P.  Hall  &  Sons,  Ltd ..  .         .,£499 

F.  Friedenthal 602 

Nicholls  Bros 666 

Babcock  A  Wilcoy,  Ltd.  (for  J.  P.  Hall  or  other  approved  pump)  . .     574 

Foster  Bros.,  Ltd.  (tor  Hall  pump) 598 

Foster  Bros.,  Ltd.  (for  Nicholls  pump) 621 

a.  &  J.  Weir         690 

Lsaac  Storey  &  Co 698 

Clark.  Chapman  A  Co.,  Ltd 718 

Foster  Bros.,  Ltd.  (for  Weir  pump) 768 

British  WestinghoDse  Electric  and  Manufacturing  Co.,  Ltd.  . .     774 

The  specification  called  for  "  Weir  "  or  other  approved  pumps. 
The  engineer  says  : — "The  lowest  tender  for  '  Weir  pumps  '  is  that 
of  the  makers,  G.  K  3.  Weir  (i:(190).  There  are  three  lower  tenders. 
viz.,  J,  P.  Hall  &  Sons,  Ltd.,  £4'.i9  :  F.  Friedenthal.  £.i02  ;  and 
.Nicholls  Bros..  *:.5fii;.  All  these  pumps  are  of  lighter  construction 
than  the  Weir,  weighing  ."lOJ  cwt.,  liO  cwt.  and  48  cwt. 
respectively,  as  against  S4  cwt,  for  the  Weir.  Hall's  pumps,  how- 
ever, have  a  good  reputation.  Excellent  service  has  been  obtained 
from,  and  we  have  spent  very  little  money  on  maintaining,  our 
Weir  pumps,  which  have  been  in  use  for  a  large  number  of  years. 
I  recommend  that  the  tender  either  of  (i.  i;  J.  Weir,  Ltd.  (£690),  or 
of  J.  P.  Hall  A:  Co.,  Ltd.  (£499),  be  accepted. " 
Coaling  plant  and  bunkers. 

E.  Bennis  &  Co.,  Ltd.  £7,122 

W.  J.  Jenkins  &  Co.,  Ltd 7,518 

Btrachan  A  Henshaw.  Ltd.  . .  7,560 

Spencer  &  Co.,  Ltd.     .  . .  7,609 

Babcock  &  Wilcox,  Ltd.       ..  7,fi8( 

New  Convefor  Co.,  Ltd.  .  .     7,953 

Robert  Dempster  &  Sons,  Ltd.  . ,     8,993 

Heenan  &  Froude,  Ltd.  9,170 

Mechan  &  Sons,  Ltd . .         .     11,353 

These  tenders  may  be  divided  into  two  main  classes  : — (</)  Those 
in  which  the  telpher  runs  on  the  top  of  a  rail,  called  top-rail 
systems  ;  {li)  those  in  which  the  telpher  runs  on  the  bottom  flanges 
of  an  I  section  runway,  called  bottom-rail  systems.  The  engineer 
says  ; — "It  is  a  debatable  point  which  of  these  two  methods  is  to 
be  preferred,  and  the  best  method  does  not  at  present  appear  to 
have  been  definitely  decided  by  practice.  I  have  studied  the  matter 
very  carefully,  however,  and  am  inclined  to  the  opinion  that  the 
top-rail  system  will  be  the  more  economical  in  maintenance,  and 
will  operate  faster  round  curves  and  over  switches  of  the  system, 
which  will  be  unavoidable  in  cormection  with  further  estensions  of 
the  coaling  plant  at  a  later  date.  Four  of  the  tenders  are  for  the 
top-rail  system,  and  four  are  for  the  bottom-rail  system,  while  one 
ofl'ers  both  alternatives."  The  engineer  states  why  he  does  not 
recommend  the  acceptance  of  the  lowest  tender,  and  recommends 
that  the  tender  of  W.  .T.  Jenkins  iy.  Co.,  Ltd..  Retford,  or  that  of 
Stracban  *c  Henshaw,  Ltd.,  Bristol,  who  have  erected  a  similar 
plant  at  St«pney,  be  accepted  for  the  plant. 

Pipework  and  valves. 
Brightside  Foundry  and  Engineering  Co.,  Ltd.  .  .  £3,968 

John  Spencer,  Ltd ..        ..  4.105 

Foster  Bros.,  Ltd 4,774 

Alton  &  Co 4,798 

Babcock  &  Wilcox,  Ltd 6,223 

Edward  Le  Bas  &  Co.             6,680 

The  engineer  recommends  that  the  tender  (£1,10,5)  of  John 
Spencer,  Ltd.,  or  that  (at  £S,9,58)  of  the  Brightside  Foundry  and 
Engineering  Co.,  Ltd.,  be  accepted. 

Travelling  crane. 

Chatteris  Engineering  Works  Co.   ■ £816 

Sir  William  Arrol  &  Co.,  Ltd.  866 

S.  H.  Heywood  &  Co.,  Ltd 881 

Royce,  Ltd 920 

Carrick  A  Ritchie,  Ltd.  931 

Babcock  ,t  Wilcox.  Ltd 937 

Herbert  Morris,  Ltd 937 

.John  Smith  (Keigbley),  Ltd 970 

The  engineer,  after  comparing  the  tenders,  says  that  it  is  very 
difficult  to  decide  between  the  two  lowest  tenders,  but  he  recom- 
mends that  a  final  decision  should  be  given  in  favour  of  either  the 
tender  of  the  Chatteris  Engineering  Co,,  Ltd.,  or  that  of  Sir 
William  Arrol  i:  Co.,  Ltd. 

Turbine-alternator,  exciter  and  eondensin;;  plant. 

Willans  .!t  Robinson,  Ltd £7,950 

Belliss  ,4  Morcom,  Ltd 8,660 

James  Howden  A, Co.,  Ltd 9,087 

Brush  Electrical  Engineering  Co,,  Ltd 9,326 

Dick,  Kerr  &  Co.,  Ltd 8,460 

British  WeBtinghouse  Electric  and  Manufacturing  Co.,  Ltd.     10,234 

RichardBons,  Westgarth  &  Co.,  Ltd.  10,638 

British  Thomson-Houston  Co.,  Ltd.  10,867 

C.  A.  Parsons  &  Co.,  Ltd 11,875 

A.E.G.  Electrical  Co.,  Ltd.  (tender  opened  July  11th,  1912)  . .     9,400 

(Cftntim/flff  *»n  pnt/p  143.) 
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ELECTRICITY    IN    A   SPANISH    LEAD    MINE. 


[hY    our   BERLIN   CORBKSPOXDENT.] 


<lNK  of  the  Spaiiisli  mines  whure  electrical  operation  has 
been  adopted  mi  a  larije  scalf  is  that  of  El  Ouindo,  in  the 
southern  rantre  of  the  Sierra  Morena,  which  contains 
nliundant  deposits  of  lead  ore. 

Fig.  1  illustrates  the  plant  recently  installed  there  by 
the  A.E.G.  On  the 
extreme  left  arc  seen 
the  windini;  tower 
and  buildiuf;  for  the 
windin<;  enjjine  ;  on 
the  right  (not  seen 
in  the  view)  is  the 
transformer  station 
connected  to  the 
high-tension  trans- 
mission line,  while 
the  centre  is  taken 
up  liy  the  separating 
plant,  which,  in 
view  of  the  large 
<iuantity  of  material 
worked  in  the  mine, 
plays  an  important 
part.  It  is  practi- 
cally impossible  to 
form  any  more  than 
a  mere  conjecture  as 

to  the  actual  value  of  a  lead  ore  deposit.  Whenever  the  vein 
is  lost  sight  of,  the  only  thing  to  be  done  is  to  drive  a  shaft 
for  some  deptli  and  to  make  cross-cuts  to  the  right  and 
left  at  various  levels,  until  the  ore  is  again  encountered. 
In  lead  mining  it  is  therefore   necessary   to  start   with   a 


111..  1.— IlE.\DW0BKS  01'  El  GilNno  Mi.ve. 


However,  the  elecfcrification  of  the  mine  was  facilitated 
by  the  hydro-electric  power  house  of  the  Mengemor 
Electric  Supply  Co.,  installed  by  the  A.E.O.  on  the 
Ouadalinar,  a  tributary  of  the  Guadalfjuivir.  In  fig.  2  the 
interior  of  the  turbine  room  with  the  two  450-k.v.a.  turbo- 
generators may  l)e 
seen.  The  company 
undertook  to  supply 
the  mines  with 
electrical  energy  at 
the  comparatively 
low  price  of  12 
centimos  per  x\v.- 
hour,  but  under 
two  rather  onerous 
conditions,  namely, 
that  the  mines 
would  bind  them- 
selves to  a  minimum 
consumption  per 
year,  and  at  the 
siime  time  agree 
not  to  exceed  a 
given  amperage. 
These  conditions 
are  particularly 
difficult  to  fuiai 
with  a  service  similar  to  that  described  here.  By  far  the 
greater  quantity  of  energy  is  consumed  by  motors  working 
very  intermittently,  such  as  those  for  winding  and  the 
driving  of  the  stamp  mills,  washers,  &c.  Fornis  of  service 
which   otherwise,  as,  for  example,    in  coal  mining,  give  a 


Fig.  2. — IsTKRioB  of  Tcebise  Room,  Men'gemoe  Power  Station-. 


small  mechanical  equipment,  and  only  to  extend  the  plant 
quite  gradually.  As,  moreover,  the  El  Guindo  Mine  is 
situate  at  about  7  to  s  km.  from  the  nearest  railway  station, 
the  question  of  economy  as  regards  the  actual  consumption 
of  fuel  had  to  be  considered  much  more  carefully  than  is 
usually  the  case. 


certain  uniformity  to  the  power  supply  in  the  electric  generat- 
ing station,  such  as  pumping,  ventilation,  compressed-air 
supply,  and  lighting  when  necessary,  are  here  of  subordinate 
importance,  and  are  in  part  non-existent. 

AVhen    the  great   advantages    accompanying    the  use  of 
electric  power  for  working  the  mines  in  question  had  begun 
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to  be  realised,  it  was  at  first  decided  to  replace  the  largest 
coal  consumers,  viz.,  the  various  small  steam  engines  driving 
the  washers  and  stamp  mills,  and  a  number  of  small  pumps 
working  underground,  by  electric  motors,  and  the  first 
electric  generating  station  which  was 
erected  at  the  Guindo  mine  consisted  of 
some  flue  boilers  and  two  150-H.i>.  Sulzer 
st€am  engines,  from  each  of  which  a  con- 
tinuous-current generator  and  a  thre?- 
phase  machine  were  driven  by  belts. 
Continuous  -  current  motors  were  pre- 
ferred for  certain  operations  on  account 
of  their  more  economical  speed  regu- 
lation, while  three  -  phase  motors,  on 
account  of  the  advantages  of  higher 
voltages  in  transmitting  power  to  long 
distances,  were  considered  preferable 
for  other  purposes. 

As  soon  as  the  Mengemor  Electricity 
Co.    began    its    operations,    the    mine 
authorities    commenced    the    electrifica- 
tion of  their  plant  on  a  larger  scale.     It 
was  first  necessary  to  erect  an  efficient 
steam  power  station  to  serve  as  a  stand- 
by in  the  event  of  a  failure  in  the  supply 
derived  from  the  ^Mengemor  Co.    In  spite 
of  the  most  careful 
planning     of      the 
"water-power  station 
and     its     steam 
reserve,     a     power 
distributing      plant 
of  this  kind  neces- 
sarily comprises  an 
element   which  can 
never  be  relied  upon 
absolutely,    in     its 
transmission  line  20 
kilometres  in  length, 
which   is    carried 
over  mountains  and 
valleys  through  very 
desolate      districts. 
The  reserve  station 
was  erected  at  the 
Manzana  mine  and 
consists   of  a  port- 
able engine  of    an 
output   of  approxi- 
mately     5oO    H.P., 


These  two  steam  stations  are,  of  course,  only  reserve  stations, 
electrical  energy  being  usually  obtained  from  the  ilengemor 
Co.  This  company  supplies  three-phase  current  at  a  pressure 
of  i'2,500  volts,  which  is  transformed  down  to  the  pressure 


Fig   4.— iLGXiiR  Plant  at  El  Guixdo  Mixe. 


Fic 


-Electric  Winding  Engine. 


supplied  by  Messrs.  K.  Wolf,  of  Magdeburg,  which  drives  a 
400-K.v.A.,  l,i:)0-volt,  three-phase  generator  at  000  e.p.m. 
by  means  of  two  pulleys  constructed  as  fiy-wheels.  This 
set  is  illustrated  in  fig.  3. 


Fig.  3.— Reserve  Steam  Plant  at  Manzana  Mine. 

of  1,1. ")0  volts  used 
on    the    mines    by 
means     of      trans- 
formers.     At  each 
of   the  three   mine 
shafts    there    is    a 
transformer  station 
containing    one    or 
more    transformers, 
with  output    rang- 
ing   from     200  to 
oOO      K.Y.A.,      to- 
gether    with      the 
necessary    acces- 
sories,     such      as 
switchgear,     excess 
voltigc  dischargers, 
lightning  arresters, 
meters,   &c.,  which 
are  placed   on    the 
various     floors     of 
the    transformer 
stations.     To    sup- 
plement   the  plant 
a  converter  set  has 
also   lieen    provided,    which  serves  the 
double    purpose    of     generating    about 
20  K.v.A.  continuous   current  for  light- 
ing and  fordriving  the  continuous-current 
motor  still  in  use  on  the  one  hand,  and 
improving  the  power  factor  on  the  other 
hand,  for  which   purpose  a    150-k.v.a. 
three-phase  synchronous  motor  has  been 
selected.      The  question   of   the   power 
factor   is  one  of   special   importance  in 
the  present  instance,  as  the  conditions 
under   which    the    energy    is    supplied 
prohibit  the  current  taken  from  exceed- 
ing a  certain  fixed  value  (and  not  the 
output). 

The  most    important   winding  plant, 
as    above    stated,    is    installed   at    the 
GuLndo  shaft.     In  spite  of  the  consider- 
able advantages  of  electrically-operated 
winding  engines  (greater  safety  in  opera- 
tion,   permanent  readiness  without   any 
necessity    of    keeping    a    boiler    under 
steam,  and  remarkable  economy  due  to 
a  reduction  in  the  staff),  the  electrifi- 
cation of  the    main    pit  winding   plant 
was  postponed  for  a  considerable  time,  mainly  because  of  the 
uncertainty  with  regard  to  the  extent  of  the  available  ore 
deposits.     When,  however,  the  appearance  of  the  Mengemor 
Co.  placed  electrical  energy  within  easy  reach,  at  a  relatively 
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low  pricT,  the  iidvantajjes  of  electrical  winding;  were  loiiinl 
to  be  so  considerable  that  tbis  mode  cf  operation  was  soon 
adopted.      Provision  was  made  to  compensate  any  fluctti- 


FiG.  6.— A. E.G.  3,000-B.p.M.  MoTOit  and  Pump. 

sitions  in  load  by  means  of  tlie  well-known  A.E.O.  ligner- 
Leonard  system. 

In  Wg.  I  is  shown  the  Ilgner  plant  installed  at  the 
(iiiindo  shaft,  and  in  fig.  5  the  winding  engine,  inclnsive  of 
the  motor  and  auxiliary  apparatus.  The  three-phase  motor 
«f  the  converter  (farthest  to  the  right  in  the  figure) 
works  at  1,1. "lO  volts, 
■50  cycles;  the 
continuous  -  current 
•dynamo  (in  the 
middle  of  the  figure) 
jields  an  average  of 
180  K\v.,  and  during 
some  three  minutes 
360  Kw.,  the  pressure 
being  controlled  lie- 
itween  plus  and  minus 
450  volts.  The  fly- 
wheel, which  is  en- 
•closed  in  a  sheet 
metal  housing  (to  the 
•left  in  fig.  4),  so  as  to 
diminish  losses  by 
air  friction,  is  5  tons 
in  weight.  The  whole 
■set  can  be  controlled 
between    7 30  and 

•CiOO  R.P.M. 

The  winding  motor 
absorbs  on  an  aver- 
age an  input  of 
225  H.p.  and  tempor- 
•arily  450  h.p.  at 
120  R.r.M.  The 
mechanical  part  of 
■the  winding  engine 
ihas  been  supplied  liy 
Messrs.  Gebriider  "Weissmiiller,  of  Frankfort -on -Main. 
The  engine  is  designed  on  the  following  data  : — 

Maximum  useful  load 2..500  kilog:rammes. 

Maximum  winding  load  3,500  „ 

Maximum  depth  (to  be  reached   in  a 

few  years")      600  metres. 

Windingr  speed i      ,,        per  sec. 

Number  of  -windin?  trips  per  hour  ...  10 

An  electrical  winding  capstan  of  about  30  h.p.  has  been 
installed  in  the  same  shaft  for  supervision  trips  and  similar 
jrarposes. 


The  pumping  presents  some  difficulties,  though  this 
mine,  like  most  other  mines  in  the  same  district,  only 
contains  relatively  little  water.  Still,  the  fact  that 
small  amounts  of  water  have  to  be  raised  to  considerable 
heights  makes  the  operation  of  centrifugal  pumps  uneco- 
nomical. Furthermore,  the  depth  of  the  shaft  increases 
from  year  to  year  as  the  working  advances,  so  that 
centrifugal  pumps  designed  for  a  given  head  could  not 
immediately  be  used.  On  the  other  hand,  however, 
there  could  be  no  question  of  instiiUing  expensive 
piston  pump  sets.  These  difficulties  were  solved  by 
adopting  a  special  3,000-r.p.m.  tliree-phase  motor  of 
the  A.E.G. 

At  this  high  speed  of  revolution,  centrifugal  pumps  raising 
small  amounts  of  water  to  considerable  lieijrhts  could 
be  constructed,  while  the  low  price  of  such  machines  allowed 
a  number  of  them  to  be  installed  at  different  levels,  so  that 
the  water  pumping  could  be  effected  by  stages.  Some  small 
piston  pumps  driven  by  electricity  were  used  to  supplement 
this  installation. 

Two  centrifugal  pumps,  eich  of  150  h.p.,  raising  as  a 
maximum  XOO  litres  per  minute  against  a  head  of.  465 
metres,  have  been  installed  at  El  (iuindo.  In  the  neigh- 
bouring Manzana  shaft  there  are  two  sets  of  100  h.p.  each, 
for  70(1  litres  per  minute  against  a  head  of  21)0  metres,  one 
of  which  is  shown  in  fig.  (>.  Finally,  the  Urbana  shaft 
employs  a  similar  plant  of  100  h.I'.,  but  for  1,500  litres 
per  minute  against  a  head  of  180  metres. 

All  the  auxiliary  machinery  is  operated  by  electricity. 
The  separating  plant  of  the  (iuindo  and  Manzana  mines 
comprises  a  number  of  motors  driving  stamp  mill.s,  washers 
and  sieves.  In  both  these  mines  there  are  further  installed 
piston  compressors  supplying  compressed  air  for  the  auto- 
matic stone  drills,  each  of  which  is  operated  by  a  60-h.p. 
motor.  There  are  further  a  inimber  of  motors  for  the 
workshops,  &c. 

Finally,  there  is  in  course  of  construction  a  wire-rope  rail- 
way 8  kilometres  in  length  connecting  the  mines  with  La 
Carolina.     This  will  be  oijerated  by  a  30-h.p.  electric  motor. 


DcKDALK  Electricity  Work*  :  Mieklees-Diesel  Exgixes  and  Siemens  Dynamos. 


DUNDALK    ELECTRIC    LIGHTING. 


The  history  of  electricity  in  Dundalk  dates  from  the  year 
1890,  when  a  syndicate  was  formed,  with  the  principal 
object  of  establishing  an  electric  tramway  system  between 
Dundalk  and  Blackrock.  An  application  for  a  provisional 
order  was  made  by  the  Town  Commissioners  in  that  year, 
on  the  understanding  that  the  syndicate  would  pay  the 
expenses  of  the  order,  and  the  matter  in  due  course  was 
brought  before  the  Grand  Jury,  and  sanctioned  by  them. 
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The  total  length  of  the  tramways  was  .">^   miles,  and  the 
estimated  cost  of  the  undertaking  was  £40,000. 

In  litOO  an  extension  of  the  order  was  applied  for,  as  it 


DrsDALK  :  Main  Switchboard. 

was  found  that  the  enormous  increase  in  the  price  of  the 
materials  had  upset  the  calculations  of  the  promoters.  The 
extension  was  granted,  Ijut  the  scheme  eventually  fell 
through,  after  a  con- 
siderable amount  of 
expense  had  been  in- 
curred. The  Council 
at  a  later  date 
unanimously  pro- 
ceeded to  promote  a 
Bill  in  Parliament 
for  the  present  elec- 
tric lighting  scheme. 

In  September, 
1907,  the  Urban 
Council  retained 
Messrs.  Miller, 
Wilson  &  Pegg,  con- 
sulting electrical 
engineers,  of  Bel- 
fast and  Liverpool, 
to  make  an  in- 
spection of  the  town 

and  di-aw  up  a  report  on  tlie  prospects  of  a  scheme  of  electric 
lighting.  This  report  was  furnished,  and  considered  by 
the  Council,  and  the  financial  prospects  of  the  undertaking  as 
a  probable  commercial  success  being  considered  satisfactory, 
steps  were  taken  to  secure  tlie  necessary  borrowing  powers, 
which  were  granted  on  application  to  Parliament.  Resolved 
upon  making  no  mistake,  the  Council  act'cpted  schemes  from 
several  other  engineers,  and  finally  referred  all  the  schemes 
submitted  to  the  arbitrament  of  Sir  A.  B.  W.  Kennedy  ; 
acting  on  his  advice,  they  unanimously  adopted  the  scheme 
proposed  by  Messrs.  Miller,  Wilson  &  Pegg. 

The  Electric  Lighting  Bill  was  in  May,  190S,  read  the 
third  time  in  the  House  of  Commons,  and  in  March,  1910, 
a  Local  Government  Board  inquiry  was  held,  when  the 
scheme  was  vigorously  opposed  by  the  Dundalk  (ias  Co.  and 
a  number  of  large  ratepayers.  It  was  mainly  owing  to  this 
opposition  that  a  subsequent  Board  of  Trade  inquiry  was 
held,  when  the  opposition  strongly  criticised  some  of  the 
features  of  the  scheme,  such  as  overhead  wires  in  secondary 
thoroughfares.  The  Board  of  Trade  approved  of  the 
scheme,  reserving  power  to  review  the  circumstances  as 
regards  the  overhead  lines  upon  the  expiration  of  a  period 
of  five  years.  In  a  letter  to  the  Council  they  stated  that, 
having  regard  to  the  nature  of  the  soil  of  Dundalk,  no 
better  kind  of  electrical  mains  could  be  used  than  those 
proposed,  no  other  system  being  better  able  to  resist  damage 
by  heavy  traction-engine  traffic  or  from  the  effects  of 
escaping  gas  or  water.  The  Local  Oovernment  Board  also 
granted  their  sanction  to  the  loan  of  £"20,(t00  for  the  purpose 
of  carrying  out  the  scheme. 

The  work  is  now  complete,  and  Dundalk  can  lay  claim  to 
the  possession  of  one  of  the  finest  and  most  up-to-date 
electrical  installations  of  any  town  of  a  similar  size  in 
the  LTnited  Kingdom. 


Balancer  and  Battery  Switchboard. 


The  genei'ating  station,  which  is  adjacent  to  the  Technical 
Schools,  is  picturesquely  situated  on  the  old  Tirammar  School 
garden,  and  centrally  located  in  the  supply  area.  The 
building  of  the  station  was  commenced  on  September  1st  by 
Mr.  James  McAdorey,  contractor,  Dundalk.  Messrs.  Siemens 
Bros,  tt  Co.,  Ltd.,  who  obtained  the  mains  contract,  com- 
menced the  work  of  laying  the  underground  cables  on 
December  li'th,  1911. 

The  generating  plant  consists  of  two  Mirrlees,  Bickerton 
and  Day  Diesel  oil  engines,  running  at  l'50  revolutions  per 
minute,  and  direct-coupled  to  Siemens  generators,  the  full- 
load  output  being  40* >  amps,  at  2.'i(i  volts.  In  May  last 
both  these  generating  sets  were  subjected  by  the  engineers 
to  exhaustive  tests  at  half-load,  full  load  and  overload  ;  some 
particulars  of  these  tests  are  given  below.  A  third 
generating  sec,  identical  with  the  above,  has  been  provided 
for,  and  will  be  erected  within  the  next  four  months. 

The  main  and  battery  switchboards  were  made  by  Messrs. 
Brooke,  Hirst  &  Co.,  and  the  balancer  and  booster  by  the 
British  Westinghouse  Co.  The  storage  battery,  supplied  by 
the  Sandycroft  Foundry  Co.,  consists  of  l^G  cells,  and  is 
capable  of  giving  a  normal  discharge  of  I'OO  amps,  for 
3  hours,  or  4(i0  amps,  for  one  hour,  with  an  emergency  dis- 
charge of  "I'O  amps,  for  half  an  hour.  The  general  scheme 
provides  for  direct-current  three-wire  sui)ply  at  :.'i'0-ll()  volts. 
The  underground  feeders  and  distributors  are  Siemens  three- 
core  paper-insulated,   lead-covered  and  steel- tape  armoured 

cables.  These  are 
laid  direct  in  the 
ground,  and  wher- 
ever possible  are 
placed  under  the 
footpaths.  There 
are  9  miles  of  over- 
head mains,  and  2^ 
miles  of  under- 
ground mains. 

There  are  335 
street  lamps,  vary- 
ing from  20-r.p.  in 
the  back  streets, 
and  50-c.p.  and 
75-c.p.  in  the  main 
streets,  up  to 
400-c.p.  in  the 
market-place.  The 
lamp  standards  and 


Feeder  Pillar. 
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brackets  are  of  the  Haydn  Harrison  pattern.  The  street 
lighting  from  tlie  overhead  mains  is  divided  into  seven 
groups,  in  order  to  facilitate  the  control  of  the  public 
lighting.  The  feeder  pillar,  shown  on  p.  1 1^,  is  for  one 
three-wire  feeder,  with  twelve  200-aiiipere  switch-fuses  for 
six  three-wire  distril)utiirs.  Tlierc  are  already  over  150 
applications  for  a  sui)ply,  and  of  this  number  101 
jiremises  are  already  supplied  from  tlie  underground 
mains,  and  15  premises  from  the  overhead  mains.  It 
is  owing  to  this  large  number  of  a|ipIi(;atioii8,  consider- 
ably in  excess  of  those  antici[iatcil,  that  the  Council 
has  decided  at  once  to  put  in  hand  the  third  generating  set 
as  mentioned  above.  About  50  u.i'.  of  motors  has  already 
been  connected,  and  it  is  anticipated  that  over  •-'00  H.p.  in 
motors  will  be  connected  to  the  mains  within  the  next  six 
months.  The  new  picture  theatre,  which  is  to  be  opened  this 
month,  will  also  be  supplied  from  the  town  mains. 

The  charge  for  lighting  purposes  is  fid.  per  unit,  with  a 
sliding  scale,  and  for  power  purix)ses  from  :.'|,d.  down  to  Id., 
according  to  the  amount  consumed.  The  works  are  under 
the  capaitle  management  of  Mr.  P.  A.  Spalding,  .V.M.Inst.C.E., 
A.M.I.E.E.,  who  came  from  (Jalway  to  take  up  the  position 
of  resident  electrical  engineer,  and  the  entire  scheme  was 
carried  out  nnder  the  supervision  of  Mr.  H.  V.  Pegg, 
M.I.E.E..  A..M.lnst.('.E.,  of  Belfast. 

TESTS  (IF  (iKNi;H.\TINt;   I'L.XNT. 


CONSLMI'TION 


Full  load 
Half  load 


n-  FcKL,  Oil,  in  in. 

No.  1  Bit. 

im  11>. 

704  lb. 


PER    KW.-IIOIK. 
No.  2  net. 

•618  lb. 
•726  lb. 


Average  thermal  value  of  the  crude  oil  by  analysis,  19,37li  B.TH.r. 
B.TH.i'.  per  KW.-hour  :  No.  1  set,  12,.02t) ;  No.  2  set,  12,514. 

Remabks. — Itoth  engines  and  dynamos  ran  very  well  throughout 
all  tests ;  the  exhaust  from  the  engines  was  smokeless.  Four 
samples  of  oil  were  taken  during  the  full-load  tests,  and  two 
samples  were  taken  during  the  half-load  testf. 

Effect  of  sudden  removal  of  full  load  on  engine  :  — 

Steady  voltage  at  full  load        ...         247 

Jlomentary  voltage  at  instant  full  load  was  removed    'Zri't 
Increase  =  s  volts  =  H'24  per  cent. 

Temperature  rise  on  d.voanio. 


CommuUitor 
Armature  coils 
Shunt  coils 


.Sr."  F. 
44°  F. 
56°  F. 


CONTRACTS    CLOSED. 


( t'orul Idled  from  paije   18>.) 
Hackney  (_ii'/it(H>ia!\ — After  briefly  summarising  these  tenders, 
the  engineer  advises  the  acceptance  either  of  the  tender  of  Willans 
and  Robinson,  Ltd.,  or  that  of  Belliss  \'  Morcom,  Ltd. 
Motor-generator  or  motor-converter. 

General  Electric  Co.,  Ltd ..£2,421 

Brush  Electrical  Engineering  Co.,  Ltd 2,?32 

Vickers,  Ltd 2,967 

Electrical  Constniction  Co.,  Ltd . .     3,325 

Bruce  Peebles  ,*  Co.,  Ltd 3,365 

Bruce  Peebles  <  Co.,  Ltd.  (recoroiuended)    S.SOO 

British  Westinghouse  Electric  and  Manufacttuing  Co.,  Ltd.      3,760 

British  Tliumson-Housliin  Co 8,841 

Siemens  Bros.  i>ynamo  Works,  Ltd.  4,0fS 

Dick,  Kerr  ,«  Co.,  Ltd 4,0€8 

Switchgear  and  connections. 
British  Westingbouse  Electric  and  Manufacturing  Co.,  Ltd.   £1,385 

Siemens  Bros.  Dynamo  Works,  Ltd 1,790 

British  Thomson-Houston  Co.,  Ltd.            1,960 

Spagnoletti,  Ltd .  2,123 

Ferr.nti,  LM aecommeu.led  at  £1,613)    2,568 

Electrical  Construction  Co.                                                   ....  2,307 

Johnson  &  Phillips.  Ltd.                                                               . .  2,822 

Whipp  &  Bourne.  Ltd.                                                            ....  2,724 

In  referring  to  these  tenders,  the  engineer  recommends  the 
acceptance  of  that  of  Ferianti,  Ltd.,  at  £l,il]:i.  the  reasons  being 
that,  allowing  for  the  reduction  due  in  view  of  the  switcheear 

■t)eing  required  for  a  motor-converter,  the  tender  becomes  it;2,o00. 
It  is  the  lowest  tender  which  approsimatts  to  compliance  with 
the  specification,  and  the  firm  are  willing  to  make  a  further 
reduction,  in  view  of  the  fact  that  a  mistake  was  made  in 
measuring  the  cables  off  the  drawings.  With  these  modifications, 
the  tender  becomes  £1,111:!.  and  is  the  lowest  complete  and  satis- 
factory tender. 

It  is  also  recommended  that  a  contract  be  entered  into  with  the 
Tudor  Accumulator  Co.  for  the  renovation  of  the  storage  battery, 
at    *: 2,379,    and    for   its   maintenance   for    10   years,   at   £385  per 

annum. 
The  Council  recently  accepted  the  tender  of  Messrs.  T.  Wragg 

and   Co.    for    2}-in.    and    li-ln.    TT-shaped    earthenware  troughs 


This  firm  now  intimate  that  they  are  unable  to  accept  the  contract, 
and  that  of  the  Leeds  Fire  Clay  Co..  Ltd.,  is  to  be  accepted,  at 
42s.  '.id.  and  3il«.  respectively  per  100  yd.  run  laid. 

I'ori.AK. — The  B.C.  has  received  the  following  tenders  for  the 
supply  of  a  works  switchboard,  to  control  the  motors  for  driving 
the  auxiliary  plant  now  being  erected  in  conection  with  generating 
station  extensions : — 

..  <361 


(accepted)  £910  1  General  Klectrio  Co. 

. .     279  I  E.  F.  Moy,  Ltd.  . . 
British  Westinghoiiae  Co.,  £366 
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L.C.C — The  Highways  Committee  recommends  the  acceptance 
of  the  tender  of  Metsrs.  W.  Cory  k  Son,  Ltd..  for  the  removal  of 
ashes  from  the  Greenwich  generating  station  for  one  year,  at  Is.  6d. 
per  cubic  yard. 

Manstield.^Tlie  T.C.  has  accepted  the  tender  of  the 
Western  Electric  Co.  for  cables,  kc,  for  the  extension  of  the  mains 
to  Woodhouse. 

Norwich. — The  Electricity  Committee  of  the  T.U.  has 
accepted  the  following  tenders  for  coal  : — 

T.  Mnv,  Lt4].— 300  tons  of  Hncknall  Main  slack,  Ms.  9d.  per  ton. 
Wm.  Cory  ,*  Son,  Ltd.— 6,000  tons  of  "ashed  peas,  lOs.  per  ton. 

The  Electricity  Committee  has  accepted  the  tender  of  Messrs. 
Brackettk  Co.,  Colchester,  for  a  self-cleaning  water  screen,  at  £27s. 

Sutton  t'oldfield.— The  Corporation  Electricity  Depart- 
ment has  provisionally  accepted  the  followiag  tenders  : — 

Li-  Blanc  jet  condensing  plant  and  Worthington  steel  cooling  tower. — 

British  WestinghouBo  blectric  ,t  Manufacturing  Co. 
150-K\v.  steani   balancing  generator  (with  G.E.C.  dynamos).— BellisB  and 
Morcom,  Ltd, 

Walsall. — The  T.C.  has  accepted  the  U-nder  of  Messrs. 
Vickers  for  a  rotary  transformer,  at  K<'>'.>'2  ;  and  that  of  the 
Westingbouse  Co.,  Ltd.,  for  switchgear  and  connections,  at  it  275. 


FORTHCOMING    EVENTS. 


iMtltatlea  of  Electrloal  Enilneera  iTerkihIre  Local  Secllen).— Saturday,  July  27th. 

\isit  tn  the  .\cl()n   Hall  Coilit-rv,  Featherstone.     Leave  Central  Station, 
Leeds  (1,.  ,V  i.  RailwHvi,  at  2.7  p.m. 


NOTES. 

The  Marjlebone  Itonns. — The  Electric  Supply  Com- 
mittee of  the  Marylebone  Council  reports  having  taken  counsel's 
opinion  with  regard  to  the  payment  of  a  bonus  of  £519  to  officers 
mentioned  in  a  recommendation  brought  up  by  it  at  the  last 
meeting  of  the  Council.  By  an  agreement  between  Mr.  Seabrook 
and  the  Council  the  former  receives  a  bonus  equal  to  a  percentage 
of  the  surplus  revenue  of  the  electrical  undertaking,  but  this  is 
subject  to  a  proviso  which  provides  that  the  Council  shall  not  be 
bound  to  pay  any  tronns  in  respect  of  any  year  unless  (1)  the 
number  of  units  sold  increases  during  the  continuance  of  the  agree- 
ment at  the  average  rate  of  500.000  per  annum,  and  (2)  the  average 
price  charged  during  the  year  in  respect  of  which  the  bonus  is  pro- 
posed to  be  paid  is  less  by  5  per  cent,  than  the  average  price 
charged  in  the  preceding  year.  In  the  year  ended  March  31st, 
ll'li,  the  Committee  states  that  there  was  a  substantial  surplus,  in 
respect  of  which  the  bonus  would  have  been  payable  if  the  two 
conditions  laid  down  had  been  complied  with.  The  condition  as  to 
the  increase  in  the  number  of  units  was  amply  complied  with,  but 
not  the  condition  with  regard  to  the  reduction  of  price,  as  although 
the  average  annual  reduction  since  the  commencement  of  the 
agreement  exceeds  5  per  csent.,  the  actual  reduction  of  last  year 
from  the  preceding  year  amounted  to  only  4'41  per  cent.  In  these 
circumstances  it  seems  quite  clear  that  Mr.  Seabrook  cannot  claim  the 
bonus.  Counsel  wsis  accordingly  requested  to  advise  (1  )  whether  the 
Council  can  legally  pay  the  bonus  in  accordance  with  the  recom- 
mendation of  the  Electric  Supply  Committee  ;  (2)  whether  the  case 
comes  within  Sec.  M  of  the  Metropolis  Management  Act,  1855  ;  (3) 
generally.  The  counsel's  opinion  is  that  if  the  Council,  after  due 
consideration,  should  decide  to  pay  the  bonus,  it  would  be  legally 
entitled  to  do  so,  and  the  Court  would  not  interfere.  With  regard 
to  Sec.  64  of  the  Metropolis  Management  Act,  1S55,  Mr.  Seabrook 
is  not  concerned  or  interested  in  a  contract  with  the  Council 
within  the  meaning  of  the  first  part  of  that  section,  and  in  counsel's 
opinion,  the  second  part  of  the  section  does  not  apply,  for  the  bonus 
is  part  of  Mr.  Seabrook's  proper  salary  .  .  .  and  allowances,  for  it 
is  part  of  the  sum  which  the  Council  has  agreed  to  pay  him  in 
return  for  his  services.  On  the  whole,  therefore,  he  is  of  opinion 
that  the  Council  may  pay  the  bonus  if  it  thinks  fit.  As  the  5  per 
cent,  average  reduction  in  the  price  per  unit  was  not  reached,  and 
as  an  error  occurred  in  respect  of  an  over-credit  in  the  adjustment 
on  interest  on  bank  balances,  the  Committee  has  decided  to  withdraw 
its  previous  recommendation,  and  has  recommended  the  payment 
of  a  bonus  of  £450. 

Fatalities.— An  inquest  was  held  at  Failsworth  Town 
HaU  by  Mr.  W.  Sellers,  County  Coroner,  on  Friday,  on  the  body  of 
George  Henry  Gibson  (56),  an  electrician,  who  met  with  his  death 
on  the  morning  of  the  17th  inst.  at  Failsworth,  whilst  working  in 
an  electrical  manhole. 

Henry  Gibson,  deceased's  son,  identified  the  body  of  his  father, 
who,  he  said,  had  worked  for  the  Corporation  for  17  or  18  years. 
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On  the  Wednesday  morninp  his  father  was  apparently  in  good  health, 
and  witness  had  never  known  him  to  have  a  doctor. 

John  Greenwood,  a  labourer,  said  that  on  Wednesday  he  was 
working  with  the  deceased,  paintinj,'  and  cleaning  cables  in  the 
manhole.  At  11.15,  while  he  was  atjove  prround,  he  heard  Oibson, 
who  was  in  the  manhole,  shout  "George  !  "  He  looked  down,  and 
saw  that  CJibson  had  his  hand  on  a  red  cable  covered  with  rubber. 
Witness  pulled  deceased  off  the  cable,  and  saw  that  he  was  appa- 
rently dying.  He  ran  for  a  doctor  and  other  assistance,  and  when 
he  got  back  with  a  policeman  Gibson  was  dead. 

The  Coroner  :  Was  the  deceased  wearing  gloves  .' — Xo. 

Jas.  Walvin.  a  collier,  of  Ashton  Road,  Failsworth,  said  he  helped 
to  get  the  body  out  of  the  manhole. 

Mr.  Lee,  mains  engineer  to  the  Electricity  Department,  said  he 
visited  the  scene  about  two  hours  after  the  accident.  It  was  quite 
probable  that  Gibson  might  have  had  a  shock,  but  not  a  severe  one. 
In  that  manhole  they  did  not  consider  it  possible  for  a  man  in 
ordinary  health  to  receive  a  shock  sufficient  to  cause  death 
As  a  matter  of  fact,  they  had  30  to  35  men  engaged  in  such 
work  as  the  deceased  was  doing  every  day,  and  they  did  not  consider 
there  was  any  danger,  or  it  would  not  be  allowed.  The  deceased 
was  working  in  his  ordinary  boots,  though  the  men  had  definite 
verbal  instructions  that  when  engaged  in  such  duties,  they  must 
wear  rubber  shoes.  Gibson  had  been  cautioned  and  reprimanded  on 
the  14th  inst.  for  not  wearing  rubber  shoes  in  a  similar  box,  pnd 
new  shoes  had  been  supplied  to  him.  At  2  o'clock  witness  tested 
the  cables,  and  found  that  the  voltage  was  240,  which  was  normal. 
In  answer  to  a  juror,  witness  said  the  department  did  not  insist  on 
the  men  wearing  gloves,  but  they  did  insist  on  the  use  of  rubber 
shoes.  He  had  never  seen  a  man  working  without  such  shoes. 
Witness  did  not  think  (iibson  got  a  shock  from  the  cable  on  which 
he  had  his  hand  when  seen  by  Greenwood. 

Dr.  Heslop,  who  made  a  post-mortem  examination  of  the  body, 
was  able  to  tell  the  jury  that  death  was  due  to  a  sudden  arrest  of 
thp  act  of  breathing,  which  he  said  might  have  been  caused  by  an 
electric  shock.  Both  hands  were  clenched  and  the  lower  extremi- 
ties of  the  body  showed  marked  rigidity.  There  were  no  marks  of 
burns.  He  could  not  account  for  the  arrest  of  the  breathing  except 
by  the  shock.  The  deceased  had  a  very  weak  heart.  A  shock 
would  have  much  niare  effect  on  a  man  in  that  condition  than  on 
a  man  with  a  normal  heart. 

The  jury  returned  a  verdict  that  death  was  due  to  a  shock  and 
suffocation,  the  result  of  an  electrical  shock,  and  that  there  was  no 
negligence  by  the  Corporation.  , 

A  man  named  David  Roberts  was  killed,  and  another  man  was 
severely  burnt,  at  Messrs.  Kenton  i;  Fisher's  engineering  works  at 
Bathgate,  on  7th  inst.,  through  a  crane  coming  into  contact  with  a 
live  wire. 

The  Blyth  Coroner  was  on  Saturday  notified  of  the  death  at 
Wallsend  on  Friday  night  of  a  boy  named  Charles  Wilfrid  Evans. 
A  man  found  the  body  near  Glover's  Row.  It  was  badly  burnt 
about  the  left  side  of  the  neck  and  the  left  arm  and  hand,  and  was 
in  contact  with  a  live  line. 

At  Messrs,  Johnson's  wire  works.  Forge  Lane,  Bradford,  Man- 
chester, on  Sunday,  Albert  Thornton,  a  young  man,  newly  married, 
of  Windermere  Street,  Ashton  Old  Road,  received  a  fatal  shock 
whilst  repairing  a  dynamo. 

At  an  inquest  at  Fenton,  Staffs.,  on  Tuesday,  it  was  stated  that  a 
gang  of  workmen  were  putting  an  iron  girder  into  position  at  the 
Glebe  Colliery,  when  it  came  into  contact  with  an  electric  wire  and 
rubbed  off  the  insulating  material.  A  500-volt  current  went 
through  the  unfortunate  men  to  the  earth.  Edward  Roberts,  the 
foreman,  was  standing  on  an  iron  plate,  and  was  killed.  The  other 
men,  who  were  on  dry  coal-dust,  escaped  fatal  injuries. 

On  Wednesday  Robert  Riches,  a  labourer  in  the  employ  of  Messrs. 
Blackwell  i  Co..  contractors,  of  Westminster,  was  repairing  the 
overhead  wires  on  the  electric  railway,  near  Tulse  Hill  Station,  when 
his  hand  came  in  contact  with  a  live  wire,  causing  instant  death. 

Annual    Outin»:s    and  Sports.— The    Liuolite  (o.'s 

sixth  annual  outing  took  place  on  Saturday,  July  13th.  The  party 
(numbering  about  30),  which  consisted  of  the  works  and  office 
staffs,  Mr.  A.  S.  E.  Ackermann,  engineer  and  manager,  Mr.  R.  L. 
Matthews,  assistant  manager,  and  Mrs.  Ackermann,  drove  from  the 
company's  offices  in  Westminster  to  Kingston,  then  through 
Surbiton  and  Esher  to  Oxshot,  which  was  reached  at  noon. 
Luncheon  and  tea  were  served  al  fnsco  in  a  delightful  garden,  with 
a  great  variety  of  flowers  and  fruit  at  their  best.  After  luncheon 
the  party  walked  to  Oxshot  .  Heath,  where  a  keenly-contested 
cricket  match  was  played  between  the  works  and  office  staffs, 
resulting  in  a  victory  for  the  office.  After  tea  the  party  drove  back 
to  London. 

On  Saturday.  July  18th  the  head  office  staff  and  friends  of  the 
Armordnct  Manufacturing  Co..  Ltd  ,  went  for  their  sixth  annual 
outing,  a  party  of  between  liO  and  70  going,  as  on  previous  occa- 
sions, for  an  up-river  trip.  Boarding  the  launch  Princxs  Beatrice 
at  Richmond  they  went  to  Walton,  luncheon  being  served  en  route. 
In  the  afternoon  during  the  return  to  Richmond  tea  was  served, 
and  shortly  after  8  p.m.  the  company  sat  down  to  dinner  at  the 
Greyhound  Hotel.  Several  toasts  were  drunk,  and  an  impromptu 
concert  was  held.  Mr.  Marchant,  the  secretary,  proposed  the  toast  of 
the  managing  director,  and  Mr.  Schmahl  responded,  calling  atten- 
tion to  the  fact  that  their  staff  had  doubled  in  five  or  six  years. 

The  annual  outing  of  the  White  Electrical  Instrument  Co.  took 
place  in  propitious  weather  on  Saturday  last,  Brighton  being  the 
place  visited,  and  a  most  enjoyable  day  was  spent.  Dinner  was 
served  at  the  Royal  Pavilion  Hotel.  In  replying  to  the  toast  pro- 
posed by  Mr.  T.  Johnson  of  "  The  Health  of  Mr.  White  and  the 
continued  Prosperity  of  the  Firm,"  Mr.  White  referred  to  the  many 


advantages  given  by  the  new  works,  and  attributed  the  increasing 
prosperit,v  of  the  firm  to  the  special  facilities  and  up-to-date 
appliances  they  now  possessed. 

Upwards  of  40  employes  of  Electrical  Installations,  Ltd.,  spent 
their  annual  outing  on  Saturday  last,  20th  inst.,  at  Ramsgate. 
Luncheon  was  served  at  the  'Victoria  Hotel.  The  afternoon  was 
taken  up  by  a  brake  ride  through  the  country  to  Minster,  where 
tea  was  served  at  one  of  the  well-known  tea  gardens.  The 
weather  was  all  that  could  be  desired,  and  a  very  enjoyable  day 
was  spent. 

The  Grantham  employes  of  the  Urban  Electric  Supply  Co., 
Ltd.,  accompanied  by  Mr.  J.  E.  Edmonds,  went  for  their  annual 
outing  to  Yarmouth  on  Saturday,  and  were  joined  by  members  of 
the  Cromer  staff 

M.E.  Tramway    Sports. — On  Thursday  afternoon   last 

week  the  M.E.T.  Athletic  and  Social  Club  held  its  annual  athletic 
sports  meeting  at  Oakleigh  Park.  Whetstone.  This  is  the  fifth  of 
these  annual  events,  and  this  year,  for  the  first  time,  the  Tufnell 
Park  Athletic  (Grounds  was  not  the  place  of  meeting.  The  change 
to  Oakleigh  Park  was  more  than  justified  by  the  very  large  gather- 
ing of  members  and  friends  of  the  club  and  their  wives  and 
children.  The  club  is  a  strong  and  excellently  organised  Institu- 
tion with  a  membership  of  about  liOO.  It  has  cricket  and  football 
sections,  recreation  rooms  provided  by  the  company  and  equipped 
for  billiards.  i:c.,  by  the  club,  and  a  military  band,  whose  perform- 
ances at  the  Alexandra  Palace  have  already  received  praise  in  these 
columns.  In  the  cricket  section  a  challenge  shield  has  been  pre- 
sented to  the  club  by  Mr.  W.  E.  Hammond,  traffic  manager,  to  be 
competed  for  by  the  different  branches  ;  and  in  the  football  section 
Mr.  A.  H.  Pott,  the  chief  engineer,  has  presented  a  challenge  shield 
for  a  similar  competition.  Among  those  present  on  the  ground  last 
week  were  Messrs.  A.  L.  Barber  tsecretary  to  the  company  and 
chairman  of  the  Sports  Committee),  W.  B.  Bruce,  W.  E.  Hammond, 
Gordon  C.  Innes,  R.  Johnston,  J.  McLeod,  A.  H.  Pott,  0.  Robson 
and  B.  G.  West,  all  of  whom  acted  aT  judges,  and  Mr.  W.  P.  Sparks, 
who  acted  as  timekeeper  and  handicapper.  The  aforesaid  military 
baud,  under  Bandmaster  E.  Wallace,  rendered  efficient  service  during 
the  carrying  out  of  the  very  interesting  programme  of  events. 

The  latter  included  running  and  walking  races,  potato  race, 
three-legged  races,  tug-of-war  contests  between  the  several 
branches  of  the  Club,  in  which  the  men  competed  with  an 
earnestness  and  determination  which  it  was  good  to  witness,  this 
good  old-fashioned  sport  sustaining  both  a  keen  and  prolonged 
interest,  and  at  times  excitement ;  a  veterans'  handicap,  races  for 
the  ladies,  and  for  little  boys  and  girls,  and  many  other  events,  giving 
an  opportunity  for  members  and  their  families,  even  down  to 
youngsters  of  five  years  of  age,  to  demonstrate  their  abilities.  We 
were  going  to  mention  'all  the  winners,"  but  space  fails  us.  The 
programme  wound  up  with  a  Fire  Drill  Competition,  and  a 
consolation  race.  In  the  former,  the  competing  teams  were  the 
Finchley,  Wood  (Jreen,  Edmonton,  Hendon,  and  Stonebridge 
branches,  also  shops  and  staff.  In  the  result  ''  Wood  Green " 
succeeded  in  winning  the  Challenge  Cup  from  "  Finchley,''  who 
had  previously  held  it.  A  highly  successful  day  wound  up  with 
the  distribution  of  prizes  by  Mr.  Henry  Burt,  J.P.,  the  vice- 
chairman  of  the  Middlesex  County  Council,  and  chairman  of  the 
Light  Railways  and  Tramways  Committee  of , that  Council.  Mr. 
Burt  was  first  introduced  by  Mr.  James  Devonshire,  the  president 
of  the  Club,  after  which  he,  in  a  short  speech,  complimented  the 
competitors  on  the  close  finishes,  and  the  keen  sportsmanship  dis- 
played by  the  members  of  the  Club. 

The    Proposed    Engineers'    Club.    Manchester. — A 

general  meeting  of  those  who  had  intimated  their  desire  to  join 
the  proposed  Manchester  Engineers'  Club  was  held  in  the 
Memorial  Hall,  Manchester,  on  the  16th  inst.  Mr.  Daniel 
Adamson  was  elected  chairman,  and  Jlr.  A.  L.  Green  secretary 
(^jirii  tern.).  The  chairman  reported  that  the  number  of  applications 
for  membership  exceeded  .".00,  which  was  the  figure  suggested  in 
the  original  circular  issued  by  the  Provisional  Committee.  It  was 
unanimously  resolved  : — (1)  To  form  an  Engineers'  Club  ;  (2)  to 
elect  a  committee  of  12,  with  power  to  add  ;  (3)  to  extend  the  date 
for  applications  as  original  members  without  entrance  tee  up  to 
the  end  of  July.  The  following  are  the  names  of  the  gentlemen 
elected  to  form  the  Committee,  viz. : — Mr.  Daniel  Adamson,  Mr. 
Julius  Frith,  Mr  Henry  N.  AUott,  Mr.  Geo.  Hughes,  Mr.  A.  E.  L. 
Chorlton,  Mr.  G.  Layton,  Mr.  R.  H.  Clayton,  Mr.  Frank  Nasmith, 
Mr.  Wm.  Cramp,  Mr.  S.  L.  Pearce,  Dr.  G.  J.  Fowler,  Mr.  J.  H. 
Stubbs. 

Educational     \otes.  —  Northajipto.v    Polttechxic 

Institl'TE,  Lodon,  E.C. —  Full  day  courses  in  mechanical  and 
electrical  engineering,  and  courses  in  technical  optics,  commence 
on  September  30th.  For  further  particulars  see  our  advertisement 
p^es  in  this  issue. 

UsivEiisiTY  OF  London,  King'?  College. — Notice  is  given  in 
our  advertisement  pages  of  a  series  of  advanced  lectures  in 
engineering  to  be  given  next  session.  The  following  subjects  wUl 
be  dealt  with: — (1)  Internal-Combustion  Engines,  Petrol  and 
Kerosene  Engines  :  (2)  Applications  of  Chemistry  to  Engineering  ; 
(3)  Electrical  Traction  ;  (4)  Irrigation  :  and  (5)  Design,  Organisa- 
tion and  Operation  of  Central  Electrical  Stations. 

An  announcement  is  also  made  regarding  courses  of  study  in  the 
Faculty  of  Engineering. 

Leg'al. — CoxDuiTs  for  Canada. — At  the  Birmingham 
Assizes  last  week,  Mr.  Justice  Avory  and  a  special  jury  heard  the 
case  of  the  Perfecta  Seamless  Steel  Tube  and  Conduit  Co.,  Ltd.,  r. 
Veritys,  Ltd.,  in  which  plaintiffs  sought  to  recover  £345,  the  price 
of  goods  supplied.      Defendants  pleaded  that  the  goods  were  not 
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delivered  within  the  H  days  specified  in  the  contract  ;  that  they 
were  not  in  aci^ordance  with  the  specifications  ;  and  that  they  were 
not  of  a  marketable  quality  and  saleable  in  Canada.  They  counter- 
claimed  iei78  forexponscs  and  loss  of  profit  ;  £«(')  for  loss  of  freight 
and  insiiranci-,  and  till  I  for  loss  of  profit.  After  a  hearinjr  extending 
over  two  days,  his  Lordship  summed  uji.  According:  to  a  report  in  the 
Jiiniiiiiiiliiiiii  liailij  /'»»/, hesaid  that  theonlyquestion  for  the  jury  was 
whether  the  (,'oods  supplied  were  in  iiccordnnce  with  the  contract 
of  May  2.'!rd,  I'.ill.  "He  did  not  see  any  prround  whatever  for 
imputing  to  either  of  the  parties  any  want  of  honesty.  He  saw  no 
cause  for  imputing  to  the  defendants  that  they  were  tryinp  to  tret 
out  of  payment  for  that  which  they  oupht  to  have  paid  for,  or, 
on  the  other  hniul,  to  the  plaintiffs,  that  they  had  not  put  forward 
this  claim  in  the  perfectly  honcf^t  belief  that  they  were  entitled  to 
be  paid  for  the  (joods.  His  Lordship  quoted  a  letter  written  bv  the 
plaintiffs  l)efore  the  order  was  civen,  in  which,  whilst  willing  to 
guarantee  the  tulies  as  complying  with  the  Canadian  underwriters' 
specifuations,  and  to  submit  the  goods  to  insiiection  to  satisfy  the 
defendants  ns  to  that,  they  declined  to  undertake  that  the  tubes 
should  pass  the  inspection  of  any  inspector  of  the  Fire  Lender- 
writers'  Board  in  Canada.  The  ground  for  this  stipulation  was 
stated  as  being  that  some  of  these  int^pectors  niue.sented  American 
fire  offices,  and  were  biased  in  favour  of  American  manufacturers. 
Uis  Lordshi|>  went  on  to  say  that  he  did  not  think  the  defendants 
were  entitled  to  reject  the  tubes  on  the  ground  that  an  American 
or  Canadian  inspector  had  refused  to  pass  them.  The  fact  that  a 
Canadian  inspector,  who  might  be  presumed  to  be  honest,  had  re- 
fused to  pass  the  tubes  was  evidence  for  their  consideration,  but 
it  was  evidence  only,  and  could  not  in  itself  be  conclusive  of  the 
rights  of  the  parties  in  that  case.  The  broad  lines  upon  which  the 
defendants  appeared  to  object  to  paying  for  the  tubes  was  that  the 
enamelling  was  defective,  and  that  the  inside  was  not  sufficiently 
smooth."  The  jury,  after  lengthy  deliberation,  were  unable  to 
agree,  and  they  were  discharged. 

A|ipointilients  \acant. — Assistant  installation  insjjector, 
for  the  Shanghai  Municipal  Council  (£-'.">  per  month)  ;  evening 
class  teacher  in  electrical  engineering  at  the  Leeds  Technical 
School;  chief  assistant  engineer  (i;l>iO)  and  draughtsman  (."■58."), 
for  the  Coventry  Electric  Tramways  ;  assistant  telegraph  engineer, 
for  the  B'ederated  Malay  States  Government  ( 1 360  and  i".".  duty 
allowance).     See  our  advertisement  pages  to-day. 

The  Birmingham  Klectric  Supply  Committee,  in  its  report  to 
hi  presented  to  the  City  Council  on  July  I^Oth,  is  recommending 
the  appointment  of  an  a-ssistant  to  Mr.  Chattock.  as  constructional 
engineer.  The  commencing  salary  is  to  be  £400  per  annum,  rising 
to  a  maximum  of  £500  per  annum  at  the  discretion  of  the 
Committee. 

The    Dundee    Meeting    of  ilie    |{..4. — AtcoRlin<r  to 

Press  announcements  we  gather  that  the  following  are  among  the 
matters    that  are  to    come    before  the   meeting  of    the   British 
Association,    which     opens    at     Dundee    in    the     first    week    in 
September  : — 
Mr.  B.  P.  Haigh,  B.Sc,   on  "A   New   Machine  for  Alternating 

Load  Tests." 
Prof.  Coker  on  "  Optical  and  Electrical  Methods  of  Determining 

the  Stress  Distribution  in  Springs  and  Other  Bodies. " 
Prof.  A.  E.  Kennelly  on  "Telephone  Circuits.' 
Dr.  T.  F.  Wall  on  "The  Hysteresis  Loss  in  Iron  due  to  a   com- 
bined Pulsating  and  Rotating  Magnetic  Field,"   the  paper 
bearing  on  the  subject  of  commutator  motors. 
Prof.  E.  Wilson  on  "  Magnetic  Hysteresis." 
Mr.  H.  S.  Whipple  on  a  "  New  Coal  Calorimeter.  " 
It  is  also  stated  that  Dr.  J.  A.  Fleming  will  open  a  discussion  on 
wireless  telegraphy,  and  Messrs.  Dugald  Clerk  and  Holzwarth  (of 
Mannheim)  one  on  the  gaj  turbine. 

A  Model  Home. — Through  the  courtesy  of  the  directors 
of  Gidea  Park,  Ltd.,  we  were  recently  enabled  to  inspect  the  model 
house  which  is  on  view  at  the  Latin-British  Exhibition.  Shepherd's 
Bush,  W.  The  house  is  a  replica  of  a  number  which  have  been  built 
at  Gidea  Park,  near  Rouiford.  The  rooms  are  furnished  in  the 
styles  of  different  periods,  and  suitable  electrical  fittings  have  been 
supplied  by  Messrs.  Veritys,  Ltd.  The  dining  and  living  rooms  are 
illuminated  by  artistic  candle  fittings,  the  three  bedrooms  by  two- 
light  pendants  and  single  bracket  fittings,  while  in  the  hall  are  two 
ceiling  lights. 

We  understand  that  there  is  at  present  no  electric  supply  at 
Gidea  Park,  but  powers  are  being  sought  by  the  company  to  erect 
a  generating  station  to  supply  the  estate,  and  to  supply  electricity 
to  the  town  of  Romford. 

Copper. — Noticing  a  reduction  in  price  of  this  metal, 
one  naturally  looks  for  increased  supplies,  and  the  figures  in 
Messrs.  Merton's  mid-monthly  circular  in  the  present  case  bear  out 
the  theory.  The  stocks  in  England  and  France,  and  afloat  from 
Chile  and  Australia  on  July  ISth,  stood  at  43,339  tons,  an  increase 
of  l,74il  tons  over  the  quantity  registered  for  June  29th.  Of 
this  1,355  tons  are  at  Havre,  and  a  further  825  tons  increase  in 
Chile  shipments  outweighs  the  2oii  tons  decrease  in  Australian, 
and  the  withdrawals  from  English  ports.  Rotterdam  has,  however, 
dropped  550  tons,  and  Hamburg  249  tons,  so  that  the  change  in 
quantities  may  be  local.  The  American  supplies  showed  a  drop  of 
2,358  tons  from  the  end  of  May  to  the  end  of  June,  and  the  world's 
supplies  5,o53  tons 'for  the  same  period.  Turning  to  detailed  supplies, 
we  find  North  America  to  Europe  considerably  below  average,  Spain 
and  Portugal  also  low,  Chile  well  above,  and  Australia  also  high. 
Deliveries  are  unusually  low,  which  may  possibly  be  due  to  the 
modern  conditions  under  which  a  surplus  of  willing  hands  results 
in  no  work  being  done. 
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Central    Station   Offuliils.— Jfit.   K.   s.   .Iri,i„   late 

assistant  engineer  at  Fareham,  has  taken  up  an  appointment  as 
station  superintendent  under  the  Chichester  Electric  Light  and 
Power  Co.,  Ltd. 

The  Mansfield  Council  has  adopted  the  recommendation  of  the 
Committee  that  the  salary  of  the  engineer  be  increased  from  £275 
to  £31)0  per  annum. 

It  is  recommended  by  the  Stepney  Electricity  Committee  that 
Mil.  W.  Yoi'N(;  be  transferred  to  the  official  staff  of  the  Council 
and  appointed  as  resident  electrical  engineer  at  £275  per  annum, 
rising  in  12  months  to  £ 3(i0.  together  with  residence,  coals,  water 
and  light  at  27,  Osborn  Street. 

Mr.  Plowman,  shift  engineer  to  the  Poplar  undertaking,  has  been 
placed  under  the  Scale  V  of  the  Council's  grading  scheme  at  a  com- 
mencing salary  of  £15ii,  rising  by  annual  increments  of  £12  10s.  to 
a  maximum  of  £185  per  annum. 

The  HampsteadB.C.  has  given  consent  enabling  Me.  Couzens  to 
act  as  consulting  engineer  to  the  West  Ham  Corporation  for  a  period 
not  exceeding  six  months. 

Tramway  Oflicials. — The  lieith  Conncii  has  resolved  to 
increase  the  salary  of  its  tramway  manager  by  £50  this  year,  and 
by  £25  per  annum  in  each  of  the  two  succeeding  years. 

General. — On  Friday  evening,  1  itth  inst.,  at  the  Criterion 
Restaurant,  Devonport,  a  smoker  and  musical  evening  was  held,  at 
which  a  presentation  was  made  to  Mb.  F.  0.  Tbotmax,  the  mains 
and  distribution  suiiervisor  of  the  electrical  engineers'  department 
of  H.M.  Dockyard,  Devonport,  in  recognition  of  his  marriage, 
which  takes  place  to-morrow.  Mr.  P.  J.  Watts,  the  first  assistant 
to  the  electrical  engineer,  presided,  and  tendered  the  best  wishes  of 
the  chief  electHcal  engineer,  Mr.  Z.  H.  Kingdon,  who  was  unable  to 
be  present,  and  also  of  Mr.  E.  E.  Benham,  first  assistant  to  the 
electrical  engineer,  who  was  unfortunately  ill,  and  also  of  Mr.  G.  R. 
Battle,  second  assistant  to  the  electrical  engineer,  who  was  also 
unable  to  be  present.  Mr.  Watts  referred  appreciatively  to  the 
services  of  Mr.  Trotman  since  he  had  been  in  the  department,  and 
wished  him  and  his  consort  every  happiness.  Mr.  Trotman 
suitably  responded.  The  presents  included  a  large  silver  tray 
(suitably  inscribed),  silver  forks  and  spoons,  silver-mounted  pipe, 
and  an  autograph  album  containing  the  signatures  of  the 
subscribers 

Mk.  Ai.I'BEI)  Stii.l,  who  left  England  in  the  early  part  of  last 
year  to  take  up  the  position  of  electrical  engineer  to  the  Lake 
Superior  Power  Co.,  of  Sault-Ste-Marie,  Ontario,  Canada,  has  lately 
been  appointed  chief  electrical  engineer  to  the  mining  department 
of  the  Algoma  Steel  Corporation.  Uis  headquarters  will  be  at 
Magpie  Mine,  Ontario,  where  he  will  have  charge  of  the  very  com- 
plete and  up-to-date  electric  power  equipments  at  the  various 
mines  controlled  by  the  company,  and  will  also  be  responsible  for 
the  completion  and  operation  of  the  4,0"0-h.p.  hydro-electric 
generating  station  connected  to  the  mines  through  an  )  8-mile 
three-phase  overhead  transmission.  Mr.  Still  is  an  Assoc  M.Inst.C.E., 
and  a  member  of  both  the  American  and  British  Institutions  of 
Electrical  l^agineers.  He  is  the  author  of  books  on  electrical 
engineering  subjects,  and  a  frequent  contributor  of  technical 
articles  to  the  electrical  journals. 

Me.  John  Mubrav  Crawford,  A.M.I.E.E.,  late  of  the  Engineer- 
ing Department  of  the  British  Post  Office,  has  just  sailed  for 
Melbourne  to  take  up  the  position  of  assistant  electrical  engineer 
in  the  Postmaster-Generals  Department,  Commonwealth  of 
Australia. 

According  to  Indian  Engineerintf,  Mr.  M.  G.  Simpson,  electrical 
engineer-in-chief.  Telegraph  Department,  has  left  Simla  for  Cal- 
cutta 

Mr.  R.  R.  G.  Mann,  A.C.G.I.,  has  recently  been  appointed  pro- 
visional telegraph  officer  in  Southern  Nigeria  at  a  salary  of  £360 
per  annum,  and  he  sails  for  West  Africa  on  July  31st.  After  being 
54  years  with  the  Eastern  Telegraph  Co.,  Mr.  Mann  spent  a  year  at 
Finsbury  Technical  College  and  entered  the  City  atd  Guilds 
(Engineering)  College  as  a  second-year  student  in  1910.  At  the 
close  of  the  past  session  he  was  awarded  the  diploma  of  the  College 
(A.C.G.I.)  in  electrical  engineering. 

Obituary. — The  death  is  announced,  at  the  age  of  1?, 
years,  of  Mit.  Henuy  Lea.  M.I.C.E.,  senior  partner  in  the  firm  of 
Henry  Lea  &  Son.  Bennett's  Hill,  Birmingham. 

Henki  Poincabe. — The  lamented  death  of  Prof.  Poincaro,  on 
July  17th,  has  removed  from  us  one  of  the  most  eminent  mathe- 
maticians of  the  age,  whose  influence,  especially  in  France,  where 
he  was  Professor  of  Mathematical  Astronomy  in  the  University  of 
Paris,  was  very  great.  The  original  work  which  he  accomplished 
is  worthy  to  rank  with  that  of  Kelvin  and  Heaviside,  and  his 
investigations  in  connection  with  Hertzian  waves  and  wireless 
telegraphy,  as  well  as  the  electromagnetic  theory  of  light  and 
electrical  oscillations  in  general,  are  of  permanent  value.  His 
genius  covered  the  whole  range  of  mathematical  physics,  and  his 
breadth  of  view,  doubtless  due  in  part  to  his  early  training  as  a 
mining  engineer,  enabled  him  to  link  together  subjects  of  the 
widest  dissimilarity.     His  age  was  only  58  years. 
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CITY    NOTES. 


Electric  Construction  Co.,   Ltd. 

Sir  Irving  Coubtenay  (chairman)  presided  at  Winchester  House, 
E.G.,  on  July  18th,  over  the  nineteenth  annual  general  meeting-  of 
the  above  company. 

The  Chaibjiax  first  referred  «vith  regret  to  the  death  of  Mr. 
W.  S.  B.  McLaren.  M.P.,  who  was  the  chairman  of  the  company  for 
five  years,  and  moved  a  vote  of  condolence  with  Mrs.  McLaren, 
which  was  passed  in  silence. 

In  moving  the  adoption  of  the  report  (see  Electrical  Re\  iew, 
page  (14),  the  Chairman  said  the  directors  had  done  him  the 
honour  of  electing  him  to  the  chair,  and,  while  he  had  great  hesi- 
tation in  accepting  office,  he  was  influenced  by  the  fact  that  they 
had  a  managing  director  who  devot«d  his  whole  time  to  this  com- 
pany's business  and  its  allied  undertakings.  He  appreciated  the 
honour  highly,  and  no  effort  would  be  spared  on  his  part  to  dis- 
charge efficiently  the  duties  which  devolved  upon  him.  He  had 
peculiar  pleasure,  on  the  first  occasion  of  presiding  at  the  general 
meeting,  in  presenting'  accounts  which  showed  a  net  profit 
approaching  that  of  their  earlier  years.  Indeed,  on  comparing 
the  results  of  last  year  with  the  past,  he  was  somewhat  surprised 
to  find  that  the  net  profit  earned  exceeded  some  of  the  years  when 
they  distributed  a  larger  dividend.  After  the  protracted  period  of 
depression  through  which  they  had  passed,  however,  the  board  felt 
that  they  were  consulting  the  best  interests  of  the  company  in 
providing  liberally  for  reserves,  and  they  therefore  recommended 
the  distribution  of  3]  per  cent,  on  the  ordinary  shares,  as  compared 
with  2i  per  cent,  last  year.  As  stated  in  the  report,  the  works  had 
been  fully  employed  throughout  the  year  (the  number  of  machines 
produced  again  forming  a  record),  and  he  was  pleased  to  say  that 
their  products  continued  to  enjoy  their  reputation  for  high-class 
design  and  workmanship.  They  were  steadily  increasing  their 
exports  to  foreign  markets,  and  the  growing  demand  for 
electrical  machinery  at  home  warranted  them  in  expecting  a 
continuance  of  the  enhanced  profits  earned  during  the  past  two  years. 
Notwithstanding  the  general  industrial  unrest  which  had  prevaUed, 
the  relations  with  the  workmen  continued  to  be  of  the  most  satis- 
factory character.  Like  everybody  else  they  felt  the  result  of  the 
coal  strike,  but,  having  secured  a  good  stock  of  fuel  and  raw 
material,  they  were  able  to  keep  the  works  going  without  cessation, 
although  considerable  inconvenience  was  suffered  and  extra  expense 
incurred.  With  the  view  of  economising  the  supply  of  fuel  during 
the  strike,  the  management  at  the  works  introduced  what  was 
known  as  the  "  one  brfak  system,"  and  so  satisfactory  did  this  prove 
that  it  was  decided  to  adopt  it  permanently.  I'nder  this  system  the 
works  did  not  open  until  7.3ii  a.m.,  the  interval  for  breakfast  being 
abolished.  The  total  number  of  hours  worked  per  week  was  now 
.50.  as  compared  with  .i3  formerly,  but  careful  investigation  had 
shown  that  there  had  been  no  reduction  in  the  amount  of  work 
produced,  and  there  was  little  or  no  time  lost  through  unpunctuality. 
The  change  was  very  popular  with  the  workpeople,  and  he  was 
satisfied  that  it  would  tend  to  confirm  the  feeling  of  content- 
ment which  was  vital  to  the  welfare  of  such  a  concern.  The 
Insurance  Act  would  involve  a  considerable  increase  in  their 
standing  charges,  and  whether,  as  alleged,  they  would  receive  a 
quid  pro  ijtiu  in  increased  efficiency,  experience  alone  would  prove. 
However,  as  behoved  every  good  citizen,  they  would  do  all  that 
they  could  to  administer  the  Act  in  a  proper  spirit,  recognising  that 
its  principles  were  sound  and  that  anything  that  was  done  to 
ameliorate  the  conditions  of  the  infirm  or  unemployed  must  be  for 
the  general  good.  Since  the  end  of  the  financial  year  the  board  had 
redeemed  £7, 7(iO  of  the  company's  debenture  stock.  The  stock 
redeemed  would  be  kept  alive  (like  the  previous  purchases)  for  the 
purpose  of  reissue,  if  required,  but  this  they  regarded  as  only  a 
precautionary  measure.  The  total  amount  of  debenture  stock  out- 
standing was  now  £175.000,  as  compared  with  j;  250,000  three  years 
ago.  The  gradual  reduction  of  the  company's  indebtedness  enhanced 
the  value  of  the  preference  and  ordinary  shares,  and  it  was  the  inten- 
tion of  the  board,  if  opportunity  offered  to  reduce  still  further  the 
amount  of  debenture  stock  outstanding.  Dealing  with  the  accounts, 
there  was  really  very  little  that  he  could  say.  All  the  items  in 
the  profit  and  loss  account  were  strictly  comparable  with  last 
year,  the  outstanding  feature  being  an  increase  in  income  of 
£6,418,  while  the  expenditure  had  only  increased  £1,095.  This 
proved  again  what  they  had  always  said,  that  they  looked  to  increased 
overturn  for  increased  profits,  seeing  that  a  large  volume  of  business 
could  be  handled  without  any  material  increase  in  expenses.  The 
balance-sheet  exemplified  their  strong  financial  position.  The 
prudent  and  gradual  realisation  of  the  holdings  in  other  companies 
had  enabled  them  to  discharge  a  good  part  of  the  debenture  debt, 
and  the  attention  to  reserves  had  put  them  in  possession  of 
liquid  investments  which  enabled  them  to  view  with  equanimity 
any  recurrence  of  the  acute  depression  which  prevaUed  a  few  years 
ago.  Of  such  recurrence  there  was  no  indication  at  the  moment. 
He  would  not  attempt  to  prophesy,  but  he  was  entitled  to  say  that 
the  prospects  for  the  new  year  were  satisfactory,  and  they  had 
every  reason  to  hope  they  would  come  next  year  with  a  report  as 
good  as,  if  not  better,  than  the  one  now  presented. 

Sir  H.  C.  M.\xce  seconded  the  motion. 

Mr.  Ball  asked  how  the  company's  investments  in  the  Madras 
Electric  Tramways  Co.  and  the  Electrical  Power  Storage  Co.  now 
stood. 

Mb.  Jas,  Gray  (managing  director)  said  the  company's  holding 
in  the  Madras  Electric  Tramways  amounted  at  the  date  of  the 
accounts  to  something  like  £17,500,  but  since  the  close  of  the 
accounts  they  had  realised  part  of  their  holding.  They  were  only 
interested  in  the  6  per  cent,  ontnulfttive  prefefence  shares,  but  the 


company  had  paid  2  per  cent,  on  its  ordinary  shares.  Their  holding 
in  the  Electrical  Power  Storage  Co.  was  valued  in  the  books  at 
approximately  £55,000.  They  had  received  no  dividend  from  that 
concern  for  the  past  two  years. 

The  report  was  adopted,  and  the  retiring  directors  and  auditors 
were  re-elected. 

Mb.  p.  E.  Beachcboft.  on  behalf  of  both  the  board  and  the 
shareholders,  proposed  a  vote  of  thanks  to  the  staff  and  employes  of 
the  company  for  their  services  during  the  year.  He  remarked  that 
there  were  two  essential  qualifications  for  the  success  of  a  manu- 
facturing company,  viz.,  efficiency  and  good  management,  and  the 
first  was  dependent  on  the  second.  They  had  a  managing  director 
who  threw  his  whole  heart  into  the  work  week  in  and  week  out, 
whilst  under  Mr.  W.  Bullock,  their  works  manager,  they  had  a 
technical  staff  which  he  considered  second  to  none  in  the  electrical 
industry  of  the  country.  They  had  also  in  Mr.  Willock,  their  secre- 
tary, a  man  who  not  only  devoted  his  energies  to  the  secretarial 
work,  but  also  went  into  the  highways  and  byways  and  compelled 
orders  to  come  in.  Last,  but  not  least,  they  had  a  bond  of  good 
feeling  and  harmony  existing  between  employer  and  employe  which 
in  these  days  of  industrial  unrest  was  so  essential  for  the  successful 
carrying  on  of  the  business.  He  believed  unless  anything  unfore- 
seen happened,  that  the  current  year  would  be  more  successful  than 
the  past. 

Mb.  .Johnson,  as  a  shareholder,  seconded  the  motion,  and  said 
that  having  watched  the  progress  of  the  company  for  the  last  20 
years,  he  was  glad  to  see  they  had  emerged  from  the  dark  days 
owing  to  successful  management  at  both  the  offices  and  the  works, 
and  were  now  again  in  the  forefront  of  the  electrical  industry. 

The  motion  was  carried  and  acknowledged  by  Me.  J.  Okay,  who 
said  that  the  staff  would  continue  to  give  their  best  services  to  the 
company  with  the  knowledge  that  their  efforts  were  appreciated. 


Lanarkshire  Traniwaj-s  Co. 

The  directors'  report  for  the  half-year  ended  .June  HOth,  1912, 
shows  that  the  revenue  was  £37,101.  and  the  expenses  were 
£21,473,  leaving  £15,627,  less  contributions  payable  to  local  autho- 
rities, £822;  interest  on  debentures,  £901  ;  interest  account, 
£624  =  £13,248,  plus  £1,3.^5  brought  forward,  leaving  a  balance 
of  Cl-1.633,  which  is  to  be  disposed  of  as  follows  : — £9,432  to  divi- 
dend at  the  rate  of  oj  per  cent,  per  annum  for  the  half-year  on  the 
issued  capital,  carrying  £,'>,200  to  revenue  new  account.  The 
traffic  receipts  for  the  half-year  show  an  increase  of  £508  and  the 
expenses  an  increase  of  i:2.1 13  as  compared  with  the  corresponding 
half-year  of  1911.  The  traffic  receipts  were  considerably  affected 
by  the  coal  strike,  and  it  is  estimated  that  but  for  the  strike , 
the  takings  would  have  shown  a  further  increase  of  fully 
C2,50o.  The  directors  have  arranged  that  in  the  event  of 
the  Lanark  County  Council  obtaining  powers  to  construct 
the  uncompleted  lines  authorised  by  the  1903  Order,  the  County 
Council  will  construct  the  same  and  the  company  will  work 
them,  paying  interest  to  the  County  Council  on  the  amount  of  the 
cost  of  construction.  The  arrangement  also  provides  for  the 
County  Council  and  other  local  authorities  purchasing  the  com- 
pany's undertaking  at  any  time  before  1928  at  a  price  to  be  agreed 
upon  with  the  company,  but  should  this  option  not  be  exercised 
within  two  years  from  the  opening  of  the  new  lines  for  public 
traffic  the  company  will  purchase  the  new  lines  from  the  County 
Council  at  cost  price.  The  directors  wUl,  as  usual,  provide  for 
depreciation  in  the  accounts  to  December  31st  next. 


Prospectuses. — The  Eyham  and  Stainen  Electricity  Co., 
Ltil. — The  list  was  to  close  yesterday  in  an  issue  of  1,000  parti- 
cipating 5  per  cent,  cumulative  preference  shares,  and  1,000 
ordinary  shares,  all  of  £,")  each  offered  at  par.  in  all  £10,000.  A 
new  station  equipped  with  two  Diesel  engine  sets  of  100  KW,  each, 
to  the  designs  of  Jlessrs,  Handcock  &  Dykes,  was  completed  in 
February  last.  The  money  is  required  for  providing  for  the  capital 
expenditure  necessary  to  meet  the  growing  demand. 

BiieiiiK  Aijres  Lucroze  Traimraiis  Co. — The  list  closes  to-morrow 
(■Saturday)  in  an  issue  of  £500,000  5  per  cent,  consolidated  mort- 
gage debentures.  The  expansion  of  the  business  renders  further 
works  necessary,  and  the  proceeds  of  the  issue  will  go  to  the  pur- 
chase of  rolling  stock,  additional  car-sheds  and  repair  shops, 
extensions,  and  other  improvements. 

Metropolitan  Railway  Co.  —  The  directors  announce, 

subject  to  final  audit,  a  dividend  upon  the  ordinary  stock  for  the 
past  half-year  at  the  rate  of  Ij  per  cent,  per  annum,  carrying 
forward  £4,500  to  the  next  half-year's  account,  and  placing  ,£7,500 
aside  for  electrical  renewal  and  depreciation. 

Great  \ortliern  and  City  RaUway  Co. — The  report  of 

the  directors,  according  to  the  Thuos,  is  very  satisfactory,  as,  for 
the  first  time  foy  several  years,  the  company  is  able  to  pay  the  full 
dividend  on  its  debenture  stock  without  any  outside  help,  and  to 
carry  a  small  balance  forward.  The  number  of  passengers  carried 
shows  an  increase  of  532,716,  and  the  receipts  an  increase  of  £2,613. 
The  expenses  show  an  increase  of  £1,140  :  the  largest  item  is  under 
"  locomotive  generating  power,"  in  which  there  is  an  increase  of 
£897  for  coal. 

Central  Loudon  Railway  Co. — The  directors  announce 

dividends  at  a  rate  of  3  per  cent,  per  annum  on  the  ordinary  stock, 
at  the  rate  of  4  per  cent,  per  annum  on  the  preference  stock,  aud  at 
the  rate  of  2  per  cent,  per  annum  on  the  deferred  stock,  leaving 
£23,776  to  be  carried  foutt-ard.  The  dividends  a  year  ago  were  at 
the  game  rate.',  arid  tltfe  oairy  forward  was  je.^O.fiB.S. 
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Brusli  Electrical  Engiiieerini!:  Co,,  Ltd. 

Mu.  E.  (iAHt'KK,  chairman,  presided  on  Monday  at  the  officeB  of  the 
Electrical  I'ederation,  1,  Kinesway,  W.C.,  over  the  annual  general 
meeting  of  the  above  company. 

The  Ch.\ii!M.\n,  in  movinsr  the  adoption  of  the  report  (see 
Elkctricai.  Rkvikw,  pajfe  101),  "aid  he  had  had  the  honour  of 
appearing  as  chairman  of  the  company  in  three  BUCcesBive  yearc. 
When  he  first  took  the  chairmanship,  in  190'.i,  he  did  so  in  the 
expectation  that  it  would  be  only  for  a  year  or  two,  for  the  purpose 
of  assistinp  to  <!arry  out  a  much-nueilid  rearranuenient  of  capital. 
He  was  sorry,  however,  that  the  delay  in  hrintjintr  about  this 
desirable  chanire  hail  been  tjreatcr  than  he  anticipated,  but  the 
protrress  towards  a  better  state  of  thinjis,  althou^^h  slow,  had,  never- 
theless, been  very  clear  and  definite.  For  lUd'.i,  their  Rross  profits 
were  just  under  £2ii,000  :  for  IHU),  they  were  over  £28,(100,  and 
last  year  {I'JW  )  they  were  £H.'),r>00,  and  the  standing  charges,  which 
were  very  materially  reduced  three  years  ago,  had  only  gone  up  by 
about  I  per  cent.,  although  the  gross  profits  had  very  nearly 
doubled.  Four  years  ago,  the  directors  had  to  record  a  loss  on 
working  for  the  year  of  close  on  £40,000.  The  following  year  the 
loss  was  about  £20,000.  Last  year  they  reported  a  loss  of  £  lo,800, 
and  this  year  they  showed  a  loss  of  £5,688.  They  had,  therefore, 
made  steady  progress  during  the  past  four  years,  although  of  a 
negative  kind.  If  they  continued  their  progress  in  this  way,  there 
was  reasonable  hope  that  the  accounts  for  the  current  year 
would,  at  any  rate,  show  an  ei|uiUbrium  between  profits 
and  expenses,  including  all  debenture  interest  and  other 
charges.  The  directors,  therefore,  considered  that  the  present 
time  was  opportune  for  carrying  out  the  long-delayed 
reorganisation  of  the  capital  account,  and  the  accounts 
had  been  made  up  with  the  view  to  showing  what,  in  the 
opinion  of  the  direitors,  should  be  the  reduction  of  capital.  When- 
ever this  matter  had  been  iiipntioned  at  previous  meetings  the  view 
had  been  expressed  by  the  shareholders  that  the  reduction  of 
capital  when  made  should  he  drastic,  so  as  to  avoid  the  necessity  of 
the  operation  being  repeated.  He  hoped  shareholders  would  agree 
that  the  writing  down  which  the  directors  proposed,  or  that  they 
indicated,  was  as  drastic  and  as  complete  as  was  practicable.  To 
do  more  than  they  proposed  would,  they  thought,  be  asking  the 
shareholders  to  make  an  unnecessary  sacrifice.  The  company  had 
in  the  past  been  confronted  by  many  difiiculties,  and  it  had 
weathered  many  storms,  and  he  had  recollections  of  the  company 
having  enjoyed  periods  of  prosperity,  and  saw  no  reason  whatever 
why  shareholders  should  not  look  forward  to  the  company  enjoy- 
ing some  measuri'  of  prosjierity  again  ;  at  any  rate,  it  was  the  duty 
of  all  concerned  to  combine  in  the  endeavour  to  carry  the  company 
through  its  present  difficulties  with  a  view  to  its  again  l)ecoming 
prosperous.  They  proposed  to  carry  out  a  reduction  of  capital  so 
as  to  place  the  balanc«-sheet  on  a  proper  footing,  and  to  write  off 
the  accumulated  losses  of  the  past  years,  in  order  that  the  profits 
which  they  hoped  to  make  in  future  years  might  be  available  for 
distribution  as  dividend  to  the  shareholders,  and  simultaneously 
they  proposed  to  raise  a  little  further  capital,  so  as  to  discharge 
the  outstanding  loans  and  to  provide  some  working  capital. 
They  had  raised  some  temporary  loans  and  had  given 
a  second  prior  lien  charge  as  security,  but  these  loans 
and  this  charge  would  be  merged  or  disposed  of  in  some 
way  in  the  new  arrangement.  The  problem  of  raising  fresh 
capital  was  not  an  easy  one,  and,  in  order  that  they  might  be  able 
to  submit  a  scheme  to  them  with  a  prospect  of  their  being  able  to 
accept  it,  they  suggested  that  a  committee  of  shareholders  and 
debenture- holders  should  be  appointed  in  order  to  confer  with  the 
directors  on  the  scheme,  which  they  were  prepared  to  submit  to 
and  discuss  with  such  Committee.  They  had  invited  shareholders 
who  were  willing  to  serve  on  the  Committee  to  communicate  with 
them,  and  they  proposed  to  ask  the  shareholders  to  appoint  as  a 
Committee  all  the  gentlemen  who  had  expressed  their  willingness 
to  serve.  This  would  make  rather  a  large  ( 'ommittee,  but,  having 
asked  gentlemen  to  come  forward,  it  would  be  better  that  all 
should  be  appointed  rather  than  that  they  should  discriminate 
between  them.  They  were  Messr?.  F.  J.  Marchmont  (solicitor), 
Wm.  Parker  (representing  several  trust  companies),  Wm.  Geipel 
(electrical  engineer),  .1.  J.  Bisgood  (manager  of  Edinburgh  Life 
Office),  Gerard  H.  Perryn  (civil  engineer),  R.  V.  Greene,  J.  G. 
Lorrain  (engineer  and  patent  agent),  and  C.  H.  Dade  (manager  of 
the  British  Electric  Traction  Co,),  with  Mr.  .T.  B.  Braithwaite 
(of  Messrs.  Foster  &  Braithwaite)  and  Mr.  .T.  Cecil 
Bull  to  represent  the  debenture-holders.  In  l'.»ll  the 
benefit  of  reviving  trade  was  felt  generally  in  the 
engineering  industry.  Better  business,  however,  brought 
with  it  the  usual  accompaniments  of  labour  troubles.  The  railway 
strike  in  August,  1911,  had  effects  altogether  disproportionate  to 
the  period  of  its  duration,  other  local  strikes  followed,  and  in  the 
spring  of  the  present  year  the  coal  strike  and  a  general  strike  of 
steel  moulders  in  the  Sheffield  district  were  severely  felt.  One  of 
the  results  of  these  strikes  was  that  in  many  branches,  and  particu- 
larly in  the  iron  and  steel  industries,  the  various  works  were  much 
behind  with  deliveries,  and  it  was  very  ditficult  to  carry  out  time 
contracts.  The  moral  of  this  was  that  buyers  should  in  their  own 
interests  endeavour  to  place  their  orders  well  ahead  of  the  actual 
requirements  whenever  possible,  instead  of,  as  was  too  often  the 
case,  leaving  them  over  until  the  machinery  was  urgently  wanted. 
He  was  glad  to  say  that  there  were  signs  that  buyers  were 
beginning  to  realise  the  importance  of  doing  this,  and  they  had 
lately  booked  orders  for  delivery  as  far  forward  as  in  the  latter  part 
of  next  year.  He  was  pleased  to  say  also  that  the  prices  of  steam  and 
electrical  machinery  were  stiffening  somewhat,  although  they  were 
still  far  below  what  was  required  to  give  the  manufacturer  a 
reasonable  return — having  regard  to  the  highly  skilled  character 


of  the  work  and  the  unavoidable  riskn  of  the  business.  Prices  of 
commodities  were  going  up  all  round.  I'nal  was  2s.  to  its.  per  ton 
higher,  and  other  raw  and  partially  fiiiislied  materials  showed 
advances.  All  manufacturers  of  electrical  machinery  would  have 
to  follow  suit,  because  their  profit  margins  were  already  so  narrow 
that  they  would  not  be  able  to  stand  anything  in  the  way  of 
increased  cost.  On  the  other  hand,  they  must  not  forget 
that  incrcasied  prices  would  strengthen  the  competition  from 
abroad,  so  long  as  they  admitted  the  manufactured  imports  free  of 
duty.  In  the  report,  reference  was  made  to  the  great  advance  in 
popularity  of  the  steam  turbine.  This  advance  had  been  so  marked 
that  the  turbine  now  practically  held  the  field  where  large 
generating  units  were  required.  They  had  now  been  building 
turbines  for  a  good  many  years,  and  had  latterly  had  more  orders 
than  they  could  conveniently  deal  with,  having  regard  to  the 
abnormal  conditions  which  he  had  already  explained.  They 
furnished  these  turbine  sets,  not  only  for  central  power  stations, 
but  also  for  many  industrial  applicatious,  and  they  had  them  in 
successful  operation  so  far  away  as  .Japan,  New  Zealand,  South 
America,  and  South  Africa.  The  demand  for  plant  of  this 
description  appeared  likely  to  increase,  and  they  were  very  desirous 
of  being  able  to  take  full  advantage  of  the  favourable  position  they 
occupied  as  makers  of  turbine  machinery.  On  the  rolling  stock 
side,  they  had  an  improved  turnover  in  11)11,  and  he  was  glad  to 
report  that  the  orders  in  hand,  and  in  prospect,  were  satisfactory. 
They  had  executed,  and  had  in  hand,  important  contracts  for  main- 
line passenger  and  freight  rolling  stock  for  Brazil,  Siam,  Egypt, 
and  Chile,  and  had  just  been  successful  in  securing  an  order  for 
coaches  fortheCentralLondonTubellailway.  Tramcar orders  in  1011 
were  not  good,  but  there  had  been  an  improvement  during  the  present 
year,  and  they  were  now  fairly  busy  in  that  department.  They  were 
also  l>uilding  motor-omnibus  bodies  for  all  the  leading  companies, 
including  the  London  General  Omnibus  Co.,  the  Tramways  (M.E.T.) 
Omnibus  Co.,  the  Central  Omnibus  Co.,  British  Automobile  Traction 
Co.,  and  this  was  a  branch  of  business  in  which  they  looked  for  an 
increasing  demand.  He  could  speak  to  them  at  great  length  on 
the  general  condition  of  the  electrical  industry  in  this  country  ;  on 
the  legislative  obstacles  which  had  been  placed  in  the  way  of  its 
development  ;  on  the  freiiuent  recurrence  of  labour  troubles ;  on 
the  absurd  encouragement  of  competition  from  abroad,  with  con- 
sequent re<iuction  of  profit  leading  to  still  keener  competition 
among  the  home  manufacturers.  lie  might  also  say  something 
about  the  ever-increasing  rates  and  taxes,  but  he  would  only  have 
to  repeat  what  had  been  already  stated  on  former  occasions.  All 
they  could  do  was  to  continue  to  the  best  of  their  abilities  along 
the  path  of  their  duty  in  the  full  conviction  that  improvement  in 
the  conditions  must  follow,  and  while  they  were  grateful  to  the 
shareholders  for  the  patience  they  had  shown,  they  hoped  that  an 
early  improvement  in  the  position  would  reward  them  for  their 
forbearance,  and  diminish  some  of  the  anxieties  and  troubles 
which  directors  and  officers  carrying  on  an  electrical  manu- 
facturing concern  in  this  country  experienced. 

Mb.  W.  L.  MADiiKN  seconded.the  motion. 

Mu.  BrsH  pointed  out  that  the  gross  profits  were  £35,000  odd, 
which  seemed  very  small,  considering  the  large  capital  the  company 
had.  He  did  not  know  what  the  percentage  of  gross  profit  was, 
but  he  assumed,  in  a  manufacturing  business  like  theirs,  they  would 
want  2.5  to  '^'l  per  cent,  which  would  give  a  turnover  of  £15ii,000. 
But  even  with  a  turnover  of  £200,000,  the  amount  of  gross  profit 
was  ridiculously  small  with  the  capital  of  the  company.  He  saw 
the  chairman  smiling,  which  probably  meant  that  their  turnover 
was  much  greater,  but  if  so  it  was  obvious  that  they  must  do  the 
work  at  very  low  prices  and  probably  some  at  a  loss.  He  suggested 
that  the  directors  might  consider  the  inadvisability  of  taking  so  much 
work  if  they  were  doing  it  at  a  loss,  and  considered  the  shareholders 
should  be  told  what  relationship  the  gross  profit  bore  to  the  turn- 
over. The  chairman  had  given  no  details  of  the  suggested 
re-organisation  of  capital,  and  it  appeared  to  him  that  what  was 
really  required  was  a  re-organisation  of  management.  He  failed  to 
see  ho  w  the  re-organisation  of  capital  could  give  them  bigger  profits  ; 
what  they  wanted  was  more  profitable  business. 

The  Chaibman  said  the  turnover  was  much  greater  than  that 
mentioned  by  Mr.  Bush,  whUst  the  profits  were  very  much  smaller 
than  they  considered  reasonable.  Their  complaint  was  that  the 
profits  were  so  small  owing  to  the  reduction  in  prices  over  which 
they  had  no  control.  The  prices  for  the  commodities  were  deter- 
mined by  competition  which  was  very  keen.  They  were  opposed 
to  the  competition  of  powerful  manufacturers  abroad  who  had 
protection  in  their  home  market  and  who  were  able  to  dump  their 
goods  into  this  country  at  a  low  price.  It  was  true  that  the 
foreign  importation  was  not  so  big  as  it  was  because  the  low  prices 
had  made  the  business  unprofitable,  but  the  moment  they  put  npprices 
they  would  bring  in  foreign  goods  again.  They  were  doing  a  large 
volume  of  business,  and  the  management  was  most  careful,  but  the 
margin  of  profit  was  very  small.  They  were  bound  to  take  a  large 
volume  of  business  to  cover  standing  charges. 

Mb.  Abbott  remarked  that  the  most  prosperous  time  the  com- 
pany had  was  when  they  had  a  profit-sharing  scheme  with  the 
employes,  and  he  suggested  that  the  directors  might  consider  the 
advisability  of  re-establishing  such  a  scheme. 

Me.  Cathcart  thought  they  stood  a  chance  of  the  ordinary 
capital  being  further  wiped  out  by  reconstruction.  It  seemed  to 
him  that  £i:i,000  for  administrative  expenses  was  very  high,  whilst 
£4,250  for  advertising  and  London  expenses  appeared  very  large. 

The  CHAiRirAN  said  advertising  expenses  were  higher  that  year, 
owing  to  their  having  taken  a  stand  at  the  Olympia  Exhibition 
StUl,  if  they  did  not  advertise,  they  could  not  attract  the  business 
they  required,  and  they  did  not  spend  more  on  advertising  than 
other  firms.  He  admitted  that  the  expenses  seemed  high  in  com- 
parison to  the  profits,  but  if  they  could  once  increase  the  rate  of 
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profit,  then  all  the  figures  would  assume  their  right  proportions. 
He  was  afraid  that  employes  would  not  appreciate  a  profit-sharing 
scheme  when  there  were  no  profits,  but  the  board  would  consider 
the  question,  although  it  was  not  an  easy  one. 

Mr.  R.  V.  Greene  withdrew  his  name  from  the  suggested  Com- 
mittee, in  view  of  the  number  who  were  prepared  to  serve,  and 
remarked  that  it  did  not  seem  fair  that  the  British  Electric 
Traction  Co.  should  have  such  voting  power  as  to  have  practical 
control  of  the  company.  It  seemed  to  him  that  they  would  be 
liable  to  a  reduction  of  capital  in  respect  of  the  prior  lien  bonds 
issued  some  years  ago. 

The  Chairman  said  the  scheme  was  by  no  means  cut  and  dried, 
and  he  thought  it  better  to  refrain  from  mentioning  what  was  in 
the  minds  of  the  directors  until  they  met  the  committee,  when  they 
could  thoroughly  discuss  the  whole  matter.  Afterwards  the  share- 
holders would  have  an  opportunity  of  expressing  their  views.  He 
did  not  quite  know  what  Mr.  Greene  meant  by  his  reference  to  the 
British  Electric  Traction  Co.  That  company  were  large  share- 
holders, but  they  were  no  more. 

Mr.  Greene  said  what  he  meant  was  that  if  the  whole  of  the 
other  shareholders  were  of  one  mind,  they  would  not  have  sutficient 
voting  power  to  equal  tliat  of  the  British  Electric  Traction  Co 

The  Chairjian  said  the  B.E  T.  Co.  had  never  exercised  their 
voting  power  to  the  detriment  of  the  company.  In  fact,  there  had 
never  been  any  dissension  amongst  theshareholder.^.  They  were  all 
in  the  same  boat,  and  had  to  work  together.  So  far  from  the.=hare- 
holders  having  been  prejudiced  by  the  association  of  the  B.E.T.  Co., 
it  was  entirely  due  to  the  assistance  of  that  company  that  the 
position  of  the  Brush  Co.  was  not  worse  than  it  was. 

Replying  to  Mk.  Roberts,  the  Chairman  said  the  British 
Electric  Traction  Co.  held  some  of  the  first  prior  lien  bonds,  which 
they  took  up  when  they  were  otfered  by  the  company,  and  they 
also  held  the  whole  of  the  second  prior  lien  bonds,  against  the 
advance  made  by  them  during  the  year. 

The  report   was  then  adopted,  and  the  retiring  directors  were 
re-elected. 
,  Mr.  Bisgood  said  he  wanted  it  to  be  understood  that  he  was 
going  on  the   Commiteee  simply   as  a   private   shareholder.     The 
Edinburgh  Life  Co.  had  no  interest  whatever  in  the  company. 


Croiiipton  &  Co.,  Ltd. 

The  twenty-fourth  annual  general  meetirg  was  held  on  Monday  at 
Salisbury  House,  London  Wall,  E.C.,  Mr.  John  Trotter  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  page  105),  said  that  when  he  addressed  them 
on  the  last  occasion  low  prices  and  the  depressed  condition  of  the 
electrical  manufayturing  industry  had  produced  a  state  of  affairs  in 
the  company  which  gave  them  all  cause  to  take  a  depressing  view 
of  the  situation,  and  whilst  they  did  not  now  consider  the  results 
which  had  been  obtained  in  the  past  year  by  any  means  satisfactory, 
still  he  thought  they  had  turntd  the  coiner,  and  that  they  were 
entitled  to  take  a  more  optimistic  view  of  the  future.  A  few  words 
might  not  be  amiss  in  (xplanatiin  of  the  fluctuations  which  had 
appeared  in  the  results  of  the  company.  For  a  good  many  years 
past  the  competition  in  the  electrital  tiade  had  been  very  keen,  and 
there  had  been  a  good  deal  of  cutting  of  prices.  In  those  circum- 
stances, to  make  profits  it  was  necessary  that  the  manufactory 
should  be  kept  well  supplied  with  orders.  With  that  end  in  view, 
a  considerable  amount  of  contract  work  was  done  by  the  company, 
which  in  turn  brought  business  to  the  company's  works.  In  190H 
the  contract  work  fell  off.  and  that  coinciding  with  a  scarcity  of 
orde)s  at  the  works,  resulted  in  a  serious  diminution  in  the  gross 
prtfits,  which  in  the  year  ended  March,  lSIO-11,  and  the  first  half 
of  the  year  under  review,  were  not  sufficient  to  cover  expenses.  In 
order  to  do  the  extensive  turnover,  which  reached  its  maximum  in 
the  year  ending  March,  1908,  the  directors  made  temporary  arrange- 
ments for  a  loan  from  the  company's  bankers  until  such  time  as 
further  capital  could  be  arranged.  Sub.=equent  depression 
made  the  idea  of  raising  further  capital  out  of  the  question, 
and  the  board  were  compelled  to  restrict  the  company's  bnsine.'s 
in  certain  directions  in  order  to  permit  of  the  bank  loan  being 
reduced.  This  restriction,  which  was  more  particularly  in  the 
direction  of  refusing  to  take  on  any  business  which  would  tend  to 
lock  up  the  company's  capital,  coming  at  a  time  when  orders  on 
more  satisfactory  terms  were  few  and  far  between,  resulted  in 
many  orders  being  taken  during  that  period  at  a  price  which  left 
but  little  margin  for  standing  charges.  Those  standing  charges 
were  reduced  somewhat,  but  a  heavier  loss  still  would  have  been 
incurred  had  the  selling  stafif  been  further  reduced,  as  the  output  at 
the  works  would  obviously  have  dropped  away  still  more.  Seme 
of  the  business  which  was  taken  a  year  or  more  ago.  when  ordeis 
were  difficult  to  obtain,  was  completed  in  the  first  half  of  the  jear 
under  review,  but  such  business  brought  little  or  nothing  in  the  way 
of  profit  to  go  against  standing  charges,  and  that  accounted  for  the 
bad  results  obtained  in  the  first  half  of  the  year.  It  was  very  sa'is- 
factory  to  be  able  to  say  that  they  had  come  to  the  end  of  the  orders 
taken  under  such  conditions.  The  demand  for  goods  of  the  com- 
pany's manufacture  was  steadily  improving.  That  improvement 
was  shown  in  the  fact  that  in  the  second  half  of  the  year  the  results 
were  so  much  better,  and  he  was  glad  to  say  that,  in  one  department, 
where  the  want  of  orders  was  most  severely  felt,  they  had,  during 
the  first  quarter  of  the  current  year,  secured  business  to  a  value  of 
JO  per  cent,  in  excess  of  the  orders  secured  in  the  corresponding 
period  of  last  year.  The  sales  of  machines  covered  by  the  C.M.B. 
patents  continued  to  be  satisfactory.  It  might  interest  shareholders 
to  know  that,  so  far  as  they  had  been  able  to  ascertain,  the  com- 
pany's selling  prices  were,  generally  speaking,  about  the 
average    of     those   ruling    in     the    trade.       In   some    particular 


sizes  of  machines,  that  did  not  quite  suit  their  standards, 
their  price  came  out  above  the  average,  but  in  other 
cases  their  prices  were  fairly  low,  and  the  increase  in  the 
orders  received  during  the  last  few  months  was  pretty  good 
evidence  that  the  company's  prices  were  about  right,.  With  regard 
to  foreign  and  Colonial  business,  the  directors  would  of  course  like 
to  see  the  business  abroad  increased.  In  one  or  two  directions 
openings  presented  themselves  at  the  present  time,  but  in  the  more 
important  markets  a  certain  amount  of  stock  was  required  to  be 
held,  and  much  as  they  would  like  to  cultivate  such  markets,  the 
directors  did  not  feel  justified  at  present  with  the  company's 
limited  working  capital  in  embarking  on  such  business.  At  the 
last  meeting  he  told  them  that  there  were  two  contracts  in 
dispute.  He  was  glad  to  say  that  in  one  case  the  dispute  had  been 
fettled  satisfactorily  in  the  company's  favour  without  litigation. 
The  other  case  involved  a  dispute  with  the  Government  of  India, 
and  the  matter  was  not  likely  to  be  cleared  up  for  another  12 
months,  He  was  glad  to  say  that  the  company  s  relations  with 
their  customers  were  excellent,  and  during  a  year  when  there  bad 
been  labour  disputes  on  every  hand,  it  was  satisfactory  to  be  able 
to  report  that  their  relations  with  their  workmen  were  all  that 
might  be  desired.  He  might  say  that  the  Insurance  Act  would 
probably  cost  them  between  £800  and  £1,000  a  year.  Turning  to 
the  balance-sheet,  the  short  term  notes  which  appeared  on  the  lia- 
bility side  of  the  account  at  £'.i,:fr,"i  had  been  reduced  by  £3.900 
since  March  31st.  Sundry  creditors  had  been  reduced  by  £2,000 
during  the  year,  and  the  bank  loan  by  £t,000,  and  they  were 
within  a  few  months  of  seeing  a  further  considerable  decrease  in 
the  bank  loan.  On  the  other  side  ot  the  account,  plant,  tools,  &c., 
were  reduced  by  £2,271,  due  to  the  usual  writing  off.  Trade 
debtors  amounted  to  £10.5,5."i5,  as  against  .*;l2o,819.  That  reduction 
was  satisfactory,  as  showing  that  the  policy  which  was  indicated  last 
year  of  concentrating  business  and  not  taking  orders  which  would 
tend  unduly  to  lock  up  capital,  had  had  its  effect.  In  regard  to 
the  Electric  Supply  Corporation,  it  wa?  satisfactory  to  find  that 
the  shares  of  that  concern  which  they  had  had  to  hold  for  so 
many  years,  had  at  last  paid  a  dividend  and  began  to  show  signs 
of  life.  In  the  profit  and  loss  account  there  was  an  increase  of 
£1,200  in  trading  expenses  due  to  the  increased  turnover.  On  the 
other  hand,  there  was  a  decrease  of  £1,850  in  administration  due 
to  economies  efi'ected  in  many  directions.  The  gross  profit  showed 
an  improvement  of  over  33,',,  or  £11,000,  There  still  remained 
the  disagreeable  fact  that  there  was  a  loss  to  revenue  account  of 
,+:  1,500,  but  that  compared  with  a  loss  of  £14,000  last  year.  He 
had  great  hopes  that  on  the  next  occasion  they  would  be  able  to 
show  much  better  results.  In  the  last  six  months  they  had 
covered  the  debenture  interest  and  other  charges  against  revenue, 
and  the  same  position  of  things  was  Ijeing  maintained  up  to  the 
present,  and  had  it  not  been  for  the  first  six  months  they  would 
not  have  had  to  show  any  further  increase  in  the  debit  balance, 
which  was  now  £58,000,  as  against  £48,000  last  year. 

Col.  Clibbobn  seconded  the  motion. 

The  Chairman,  in  reply  to  questions,  said  that  there  would  be 
various  ways  eventually  of  dealing  with  the  compmy's  finances, 
and  amalgamation  might  be  one  of  them.  He  did  not.  however, 
think  the  present  was  an  opportune  time  to  talk  about  amalgama- 
tion, because  obviously  things  were  on  the  mend,  and  they  would 
get  a  very  much  better  price  a  little  while  ahead  than  if  they 
attempted  to  amalgamate  with  anybody  at  the  present  time. 

The  report  was  adopted. 


Austrian  Manufiaclurin^  Conipanifs. 

The  report  of  the  Avitrimi  Siemi'ns-Scliiiclert  H'()/7.',v,  of  \'ienna, 
states  that  a  considerable  increase  in  the  orders  took  place  in  1911. 
The  works  were  employed  to  the  full  extent  of  their  capacity,  and 
extensions  became  necessary.  Owing,  however,  to  the  prevalence 
of  keen  competition,  it  was  difficult  to  obtain  satisfactory  sale 
prices.  After  placing  £58,000  to  depreciation,  the  accounts  show 
net  profits  of  £75,000,  as  compared  with  £56.0C0  in  1010,  and  a 
dividend  of  6  per  cent,  has  been  declared,  being  the  same  rate  as  in 
the  previous  year.  The  favourable  degree  of  activity  has  continued 
in  the  present  year,  and  work  is  on  hand  for  a  long  time  forward. 

The  Vi'r.  Gltihhim^ii'ii  mid  Elehtn:itot.i  OesfUKchaft,  of  yoiprxt, 
reports  that  the  departments  for  telephony  and  railway  safety 
appliances  were  abundantly  provided  with  work  in  1911,  and  the 
existing  orders  will  also  assure  uniformly  good  employment  in  the 
present  year.  On  the  other  hand,  a  further  decrease  in  orders  was 
experienced  by  the  carbon-filament  lamp  factory  through  the 
extended  use  of  wire  lamps.  The  wire  lamp  factory  was  (nlarged, 
and  the  capacity  of  production  was  doubled.  After  allocating 
£14,000  to  depreciation,  the  accounts  exhibit  net  profits  of  £42,000 
for  1911,  as  contrasted  with  £35,000  in  the  preceding  year.  It  is 
proposed  to  pay  a  dividend  of  lOJ  i  er  cent.,  as  compared  with  9  per 
cent,  in  1910. 


Metropolitan  District   Railway  Co.— The  directors, 

after  setting  aside  £10,000  as  reserve  for  renewals,  recommend  a 
dividend  on  the  4  per  cent,  guaranteed  stock  for  the  past  six 
months,  at  the  rate  of  4  per  cent,  per  annum,  a  dividend  on  the 
first  preference  stock  for  the  six  months  at  the  rate  of  4i  per  cent, 
per  annum,  and  a  dividend  on  the  second  preference  stock  for  the 
six  months  at  the  rate  of  2  cent,  per  annum,  as  against  no  payment 
in  the  corresponding  period  of  last  year.  The  carry-forward  is 
£6,300. 

Insurance  Anialg:aniation. — It  is  announced,  says  the 
Times,  that  a  provisional  agreement  has  been  entered  into  for  the 
acquisition  by  the  Royal  Insurance  Co.  of  the  shares  of  the  British 
Engire,  Boiler,  and  Electrical  Insurance  Co.,  of  Manchester. 
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City  and  South  London  Raihva.v  Co. 

Thk  titty-sixth  ordinary  general  inoetint;  of  this  company  was 
held  on  Tuesday  at  the  otlices,  71,  Tinsbury  I'avcment,  E.C.,  the 
Uight  Hon.  ('.  1!.  Stuart  Wortley,  K.('.,  M.I'.,  presiding'. 

The  CiiAiUMAN,  in  proposinir  the  adoption  of  the  report  (see 
Elkctkical  Review,  page  107),  said  he  <iid  not  think  they  would 
expect  him  to  take  up  much  time  in  confessinir  or  explainin;;  that 
this  half-year  was,  and  was  sure  to  be,  a  very  different  half-year  to 
that  which  they  had  to  discuss  a  year  ano.  The  events  of  that 
half-year  were  unusual,  they  produced  financial  results  that  were 
unusual,  and  they  bad  to  recommend  unusual  meeiaures  for  dealinf; 
with  those  results.  In  all  the  circumstances  they  mi(rht  well  be 
frlad  of  the  foresight  that  was  showed  last  year,  by  reason  of 
which  they  stood  to-day  a  Rood  deal  better  than  without  it  they 
would  have  done.  Gross  receipts  were  down  by  the  large  sum  of 
£5,947.  But  that  adverse  fact  was  neutralised  by  the  fact  that  the 
expenses  had  been  kept  down,  and  showed  a  net  decrease  of  £153. 
The  result  was  that  the  balance  to  net  revenue  was  down  by  £5,794. 
That  situation  was  mitigated  to  the  extent  of  .i:l,S27  by  the  facts 
that  they  brouprht  forward  from  the  December,  1911,  account, 
£1,027  more  than  they  did  from  December,  1910,  and  that  they 
passed  to  renewal  account  £1,500  this  year  as  of  old,  instead  of  the 
£2,:i00  that  they  thought  it  well  to  put  to  that  account  last  year, 
when  they  had  some  very  exceptional  incomings  to  deal  with. 
Charges  for  interest  were  less  by  £t')lJ,  and  this  addc<i  to  the 
£1,827,  reduced  by  £2,439  the  decrease  on  net  revenue,  and  gave 
them  a  sum  available  for  dividends  of  £32,»'i!i|.  against  the  record 
sum  of  £30,0 '9  that  they  had  last  year.  They  had,  however,  to 
pay  more  by  £949  than  they  had  last  year  in  dividend 
on  1903  preference,  with  the  final  result  that  for  dividend 
on  the  ordinary  stock  they  had  less  by  £4,3(i4  than 
in  July,  Lull.  Paying  lOs.  per  cent,  less  dividend  on  the 
ordinary  stock  would  save  £3,700,  and  if  they  agreed  to  this 
proposal,  it  enabled  them  to  recommend  a  final  carry-over  reduced 
by  no  more  than  £004  from  the  unusually  large  sum  of  £2,798  that 
they  carried  forward  12  months  ago.  Compared  with  what  might 
have  been  expected,  this  result  might  well  have  been  worse.  The 
June  receipts  of  1911  were  swollen  by  the  extraordinary  traffic  of 
the  Coronation  period,  and  there  were  no  strikes  in  that  half-year. 
The  June  half-year  of  1912  had  seen  two  strikes,  one  of  which 
raised  the  price  of  fuel,  and  both  of  which  interfered  with  the 
employment  of  the  classes  from  which  their  passengers  were  drawn, 
and  reduced  their  spending  power  alike  on  journeys  to  and  from 
work  and  on  excursions  in  search  of  pleasure.  Then,  again,  the 
national  game  of  cricket  seemed  to  some  extent  to  be  losing  popu- 
larity as  an  attraction  to  spectators.  The  matches  at  the  Oval  were 
not  attended  by  the  multitudes  whoee  fares  were  formerly  so 
beneficial  to  their  gross  receipts.  The  number  of  passsengers  carried 
was  only  r2,,'ilo,72'<,  against  13,318,022  in  the  Coronation  half-year, 
but  was  nevertheless  greater  than  in  any  other  June  half-year  in  their 
history.  It  was  too  soon  to  say  whether  they  had  got  to  the  worst  of 
the  omnibus  competition.  So  long  as  their  tramway  rivals  had  not 
the  direct  access  which  they  had  to  the  heart  of  the  (  ity  at  the 
Bank,  it  seemed  that  there  must  remain  a  large  and  perhaps  a 
growing  class  of  people  to  whom  their  service  was  indispensable, 
and  whose  patronage  nothing  could  take  away  from  them  so  long 
as  they  could  hold  their  own  in  the  matter  of  speed.  It  had  been 
made  known  to  them  already  that  this  important  matter  of  speed 
was  occupying  their  practical  attention  :  and  he  might  go  so  far 
now  as  to  say  that  improved  speed  ."seemed  assured  to  them  as  a 
matter  of  mechanical  poesibiHty,  and  that  its  realisation  was  only 
a  question  of  finance.  A  new  subway  had  been  built  to  give 
access  from  their  own  'Moorgate  Street  Station  to  those  of  the 
Metropolitan  and  the  Great  Northern  and  City  lines.  The  policy 
of  this  subway  was  that  of  keeping  their  customer  underground 
when  they  had  got  him — of  giving  him  facilities  for  continuing 
his  journey  without  coming  to  the  surface  and  there  encountering 
temptations  not  addressed  to  him  in  the  interest  of  underground 
railways.  Their  relations  with  their  wage-earning  staff  con- 
tinued to  be  as  good  as  they  could  wish.  They 
had  henceforward  to  provide  some  £500  a  year  as 
employer's  pence  under  the  Health  and  the  Unemployment  portions 
of  the  National  Insurance  Act.  It  certainly  seemed  strange  that 
contributions  for  insurance  against  unemployment  should  have  to 
be  taken  from  either  masters  or  men  in  the  case  of  employment 
which  was  so  little  casual  or  precarious  as  employment  under  a 
railway  company.  It  was  an  employment  which,  subject  only  to 
good  behaviour,  a  man  enjoyed  in  practical  permanence.  They  had. 
indeed,  men  now  in  their  employment  who  had  been  with  them  for 
no  less  than  22  years,  the  whole  period  the  undertaking  had  existed. 
He  said  something  last  January  about  his  own  desire  that  some- 
thing should  happen  to  them  that  might  remove  some  of  the  bad 
effects  of  competition,  and  make  them  partners  in  some  cases  where 
now  they  were  rivals  and  antagonists.  They  had  doubtless  seen 
that  the  speculating  public  had  chosen  to  assume  that  that  some- 
thing was  much  more  imminent  than  it  really  was.  They  formed 
that  opinion  not,  as  he  believed,  in  consequence  of  what  he  said, 
but  as  an  inference  from  considerations  which  were  of  the  same 
sort  as  those  which  he  had  in  mind  when  he  spoke.  Those  con- 
siderations were  really  the  public  property  of  all  observant  men. 
All  he  could  say  was  that  his  colleagues  and  he  remained  of  the 
same  mind  now  as  then,  and  that  he  had  nothing  either  to  add  or 
to  take  away  from  what  he  then  said  on  that  point.  He  could  not 
report  any  newly-arisen  prospect,  but  he  could  say  that  nothing 
had  happened  to  close  any  door  or  make  their  position  or  prospects 
otherwise  worse. 

Mr.  Setmofr  Gbenfell  seconded  the  motion. 

Mb.  White  criticised  the  management  of  the  line  and  deprecated 
the  expenditure  that  had  been  made  upon  extensions. 


Col.  Periit  said  he  was  in  favour  of  still  further  extensions  if 
the  line  was  to  hold  its  own.  He  would  like  to  see  a  branch 
leading  direct  from  Victoria  to  the  Oval. 

Mit.  HiiiiiTON  urged  the  directors  to  do  what  they  could  to  give 
an  improved  service  and  expressed  the  hope  that  when  the  question 
of  accelerating  the  speed  of  the  trains  was  taken  into  consideration 
the  board  would  use  less  powerful  engines,  which  would  enable 
them  to  run  lighter  trains  in  the  middle  of  the  day. 

The  CiiAi  H.MAN,  in  reply,  said  the  directors  certainly  did  not 
contemplate  any  extension  to  Victoria,  With  regard  to  running 
lighter  trains,  their  difficulty  was  that  they  had  not  the  facilities 
for  breaking  up  the  trains,  and  they  had  satisfied  themselves  that 
it  was  more  economical  to  continue  the  present  practice  rather  than 
ac(|uirc  ground  for  giving  them  those  facilities. 

The  report  was  adopted. 


Stock  E.V('lian)^e  Xotices. — Applications  liave  Ijeen 
mode  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotation  to — 

Babcock  &  Wilcox,  Ltd.— Further  isaae  of  830,000  ordinary  ibaree  o(  £1  each 
fully  paid. 

And  to  allow  the  following  securities  to  be  quoted  in  the  Official 
List :  — 

Qeorgia  Light,  Power  and  Rallwaye.— $3,330,000  first  lien  5  per  cent,  30-year 
gold  bonds  of  $1,000  each  (Nos.  1  to  9,280),  and  CO.OCO  common  shares  of  $100 
each  fully  paid, 

The  Committee  have  appointed  special  settling  days  as  under  : — 
Thursday,  August  Ist.— Sbawinik'an  Water  and  Power  Co,— Further  issue  of 
$1,000,OCO  capital  stock,  in  shares  of  $100  each. 

And  ordered  the  under-mentioned  securities  to  be  quoted  in  the 
Official  List  ; 

Metropolitan  Railway  Co,— Further  iRSue  cf  f7a9,7C6  consolidated  stock, 
and  £25,000  S^  per  cent,  convertible  preference  stock. 

Shawiniean'  Water  and  Power  Co.— Further  issue  of  $1,000,000  capital  stock 
in  shares  of  SlOOeiich:  and  a  further  issue  of  £205,4)<O4i  per  cent,  peipetual 
consolidated  mortgage  debenture  btock, 

metropolitan   Electric  Tramways.  Ltd.— A  circular 

has  been  issued  by  the  secretary  relating  to  a  scheme  for  consoli- 
dating the  ordinary  and  deferred  shares.  The  board  proposes  the  con- 
version of  the  issued  deferred  shares  into  ordinary  ehares  on  the 
basis  of  one  fully-paid  ordinary  share  of  for  four  fully-paid 

deferred  shares  of  £1  each,  such  new  ordinary  shares  to  be  entitled 
to  dividend  from  January  1st  next,  but  in  all  other  respects  to  rank 
pari  pax.tii  with  the  existing  ordinary  shares.  It  is  stated  that  the 
average  market  prices  of  the  ordinary  and  deferred  shares  for  the 
past  year  were  ISs.  6d.  and  3s.  6d.  respectively.  The  proposal 
involves  the  reduction  of  the  company's  issued  capital  to  the  extent 
of  15s.  in  respect  of  each  of  the  issued  314,010  deferred  shares, 
representing  £235, ,".12.  to  which  extent  the  capital  of  the  company 
is  unrepresented  by  available  assets.  It  is  also  proposed  to  cancel 
the  185,984  deferred  shares  which  have  never  been  issued.  Meetings 
of  the  shareholders  to  consider  the  scheme  have  been  called  for 
to-day,  July  2Gth. 

The  German  South  American  Cable. — The  ordinary 

share  capital  of  the  Deutsch-Sudamerikanische  Telegraphen  Gesell- 
schaft,  of  Cologne,  is  to  be  increased  by  £125,000  to  £025,000  for 
the  purpose  of  defraying  part  of  the  expenditure  for  extending  the 
company  s  cable  from  Monrovia  viu  Togo  to  the  Cameroons,  whilst 
the  remainder  is  to  be  raised  by  the  issue  of  a  loan  of  £192,000. 
A  financial  group  headed  by  the  Schaaffhausen  Bank  Verein  is  to 
take  over  the  shares  at  par,  and  offer  them  to  existing  shareholders 
at  the  price  of  105  per  cent.  The  concession  for  the  extension  has 
already  been  granted,  and  the  cable  working  agreement  with  the 
Imperial  Post  Office  authorities,  which  is  generally  based  upon  the 
same  financial  principles  as  that  for  the  Borkum-Teneriffe-Monrovia- 
Pemambuco  connection,  is  on  the  point  of  being  completed. 

Vickers,  Ltd. — The  directors  have  declared  interim 
dividends  for  the  half-year  to  June  30th  of  2i  per  cent.  (less 
income-tax)  on  the  preferred  5  per  cent,  stock  and  5  per  cent,  pre- 
ference shares,  and  Is.  per  share  (free  of  income-tax)  on  the 
ordinary  shares. 

Dublin    Inited  Tramways  Co.   (1JS9«),  Ltd.— The 

directors  report  that  the  amount  available  for  division  is  £57,829, 
out  of  which  it  is  recommended  that  dividends  be  paid  for  the  half- 
year  at  the  rate  of  0  per  cent,  per  aimum,  less  income-tax,  on  both 
the  preference  and  ordinary  shares.  £10.000  is  to  be  set  aside 
towards  the  renewal  of  permanent  way,  and  £1.000  to  accident 
insurance  reserve.     £11,234  is  to  be  carried  forward. 

Liverpool  Overhead  Railway  Co.— The  acconnts  for 

the  half-year  ended  June  30th  last,  show  an  available  balance  of 
£13,528,  and  the  directors  have  resolved  to  recommend  the  payment 
of  dividends  at  the  rate  of  5  per  cent,  per  annum  on  the  preference 
shares  and  2  per  cent,  per  annum  on  the  ordinary  shares,  leaving 
£4,852  to  be  carried  forward. 

County  of  London  Electric  Supply  Co.,  Ltd.— The 

directors  have  declared  an  interim  dividend  on  the  preference 
shares  at  the  rate  of  6  per  cent,  per  annum,  and  an  mterim  dividend 
on  the  ordinary  shares  at  the  rate  of  i  per  cent,  per  annum,  both 
for  the  half-year  ended  June  and  both  less  income-tax. 

City  of  London  Electric  Lighting  Co.,  Ltd.— The 

directors  have  declared  an  interim  dividend  at  the  rate  of  6  per 
cent,  per  annum  (Os,  per  share),  less  income-tax,  on  the  ordinary 
shares  for  the  past  half-year. 
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Receipts  tor     No. 

RoQte 

LooklUj,              nlgbt 

the              of 

Total  to  dk«e. 

miles 

ended. 

Cortnighti       wks 

open. 

£ 

£' 

£ 

e* 

Inc. 

Aberdeen     ..        ..     Ju 

y  17 

8,427 

+    109       7 

10,864 

-      326 

14-4 

IBath!!        '.'.        '.'. 

.    £0 

1,660 

+      99       9 

4,156 

+      194 

8 

.    n 

1,103 

+      78     58 

23,937 

+  1,6;  0 

Birkenhead..        ..  i 

.    21 

2,400 

—      33  i  15 

18,434 

—     610 

l'8'68 

Birmingham  Corp. 

,     H 

81,570 

+3,932  ;  1.'-. 

1(8,766  1+4.3,677 

67-17 

Blacfeborn    . .         . . 

.     17 

2,661 

+     197  ;  16S 

19,888 

+      816 

14-63 

t  Blackpool  Corp.  ..  1 

.     11 

2,663 

4-     554  1   . . 

21,064 

+  8,216 

11-87 

BlackpoolFleetw'd  i 

,     20 

2,601 

+       13  '     2 

3,S97 

—     177  ,     8 

Bournemouth 

.  n 

4  020  1  +     142  1  16S 

58.542 

+      816 

21-96 

Bradford      .. 

,     18 

11,732 

+     251   1   15 

8.%  142 

—  1,266 

66 

i-2 

Brighton      , .         . .   ! 

,     21 

2,864 

-      40 

16 

16,6.'i4 

-        496 

9-6 

Bristol 

,     19 

15,622 

H  1,326 

194,690 

•  16,746 

80-6 

Brit.  Eleo.  Trao.  Co. 

Airdrie 

.     12 

6f9 

+    218 

28 

8,173 

+  2,106 

3-66 

Barnsley  . . 

,     12 

401 

+      43 

„ 

4,723 

—     289 

Barrow     . . 

.     12 

E56 

+    213 

, 

10,096 

+  2,473 

6-87 

Devonport 

.     12 

1,108 

—      17 

, 

14,895 

+   1,891 

8-86 

Gateshead 

■  n 

2,182 

—      13 

, 

28,414 

-       95 

11-26 

Gravesend 

■     12 

407 

—      86 

, 

5,631 

—       39 

6-6 

Greenock.. 

1    12 

1,7  la 

+      76 

2l,f08 

+  2,482 

7-26 

Hartlepool 

12 

582 

—    180 

6,933 

—       66 

6-72 

Kidderminster  .. 

12 

303 

+      10 

3,084 

+        95 

{Leamington 

12 

(15 

*■      68 

4,825 

+      887 

Merthyr  .. 

12 

418 

—      51 

6,316 

—     362 

a-9 

Metropolitan      . . 

12 

18,896  1— 1,308 

245,  81 

+  6,155 

22 

Middleton 

12 

783  1+       IS 

9,1  to 

-       86 

8-6 

12 

6,766    +    431 

88,184 

+  3,540 

Oldham— Ash  ton 

12 

1.807  :+    111 

, 

16,862 

+   1,265 

9-i3 

Peterborough    . .         , 

12 

511 

+      20 

3,712 

+      267 

5-81 

Potteries  . . 

12 

4,880 

+    328 

, 

51,666 

—  2,024 

29 

Rothesay  . . 

12 

983 

+        9 

, 

4,187 

+        91 

2-76 

Bouthport 

12 

789 

-     21 

, 

7,999 

—        93 

8-17 

8.  Metropolitan.. 

12 

1,911 

—    218 

23,i97 

+        83 

Swansea    ., 

12 

2,447 

-     61 

, 

30,901 

-        65 

ia-e 

Tynemouth 

12 

68S 

-     96 

5.949 

-      274 

8-76 

Weston-s-Mare  .. 

12 

566  1—    145 

2,605 

—      450 

8 

IWorcester 

12 

669  I-       8  i 

, 

7,766 

-        83     6-76 

Wrexham 

I'i 

259  1+      87 

8,033 

+      f07      .. 

Yorks.Wool.Dist. 

.    12 

2,395 

+    217 

29,865 

+   1,064 

17 

Miscellaneous    .. 

12 

6C5 

+      20 

• 

6,262 

+      216 

Bnmlcy 

SO 

2,946 

+    261 

11-78 

tBurton-on-Trenl.. 

14 

297 

+        6 

15 

3',961 

-     241 

6-6 

Bnry 

21 

2,788 

+    130 

16 

21,601 

+      315 

22-6 

Cardiff 

13 

6,158 

-    430 

15 

85,819 

—  2,783 

17-86 

,, 

Chatham  and  Dist. 

.    18 

1,837 

+        6 

29 

2J,E82 

+       138 

14-98 

Cork 

.    18 

1,146  1—      49  i  29 

13,875 

—      311 

9-89 

Croydon 

12 

3,863  i-    149  ;   15 

28,248 

—      245 

11-6 

•75 

^Darlington.. 

20 

237 

—       6     16 

3,5S8 

+        63 

4-87 

Darwen        . .      >.. 

IS) 

679 

+       46  i  16 

4,631 

+       113 

4-a6 

Dover 

13 

677 

-      14  1  15 

3.653 

—      231 

4-76 

Dnbbn 

19 

13  348 

—5,195      . . 

17,667 

-  6,885 

64-26 

East  Ham    . . 

.    iO 

■d'.ilS 

—      34      IB 

47,1(4 

-      294 

7-87 

Eieter 

.    19 

719 

—      80  1  16 

6,S06 

—      885 

6-6 

Glasgow 

.    SO 

31.138 

—  9fc2 ;  . . 

131,fc84 

—  4,6iS 

98 

•25 

Bastings 

,    18 

2.4b2 

—      29  !   .. 

-  1,087 

19-8 

Hnddersfleld 

,    20 

4,861 

+    345  ;  16 

32",^69 

+      769 

29-6 

« 

HnU 

■    20 

5,976 

+    189 

16 

45  914 

—      3£6 

J  8-5 

— 1 

t  Ilkeston     . . 

18 

137 

+        6 

16 

1,598 

—      6.'0 

t  Ipswich 

,    13 

528 

+      20 

15 

6,7t2 

+        78 

lo'-B 

l^mamook 

.    13 

174 

—      28 

8 

1,403 

—       49 

4-26 

Lancashire  Onited 

)7 

3,178 

+    250 

29 

37,863 

—      8a 

89 

Leeds 

'.0 

16.832 

+    BIO 

16 

126,212 

+      627 

112-7 

1  Leicester  .. 

13 

2,8b8 

+     163 

20 

Leith 

!0 

1,"64 

+        9 

'is 

7,009 

+    '177 

a-72 

Liverpool    . . 
tL.C.O 

13 

25,781 

+    626 

m 

830,665 

+ 11,014 

116 

.     10 

87,146 

-6,660 

6.-:3,e8S 

—16,686 

140  6 

London  United     . . 

iO 

14,7v6 

—1,097 

161,928 

-  6,298 

Lowestoft    . . 

,    SO 

607 

+      68 

42 

6,861 

—      844 

s'e 

Manchester 

20 

35,453 

+  2.E06 

16 

272,335 

+  10,966 

106 

Newcastle   .. 

SO 

8,768 

+    318 

70,765 

+      496 

31-8 

tNewport     .. 

6 

788 

-      12 

ii 

9,618 

—     fc97 

7-26 

Uldham 

21 

4.418 

+    280 

17 

86,V77 

+      9b6 

28 

Pontypridd  . . 

20 

810 

—     87 

16 

6,8l8 

—  1,0.6 

6-6 

Fortsmoatta . . 

13 

6,6C6 

+    107 

15 

38.2i7 

—  2.176 

16-76 

Preston 

17 

1,711 

+     108 

16 

13,060 

+      336 

10 

Rotberham  . .        . . 

17 

1,583 

+    2.'0 

USj 

11,021 

+      680 

12 

SaUord 

i2 

10  888 

+    449 

16i 

83,84d 

+  2.668 

41 

taheffleld    .. 

13 

6  669 

+    251 

11 1,62  i 

+  2,>)07 

40 

boDtbamplon 

17 

2  814 

+      63 

15 

l»,7i9 

+       4(0 

11 

BontbeDd-on-Bea  ..         , 

17 

2,040 

+    3t6 

16 

12  231 

+   1,'62 

7 

BonthBblelds 

2U 

1,366 

+        3 

16 

10.060 

-     te 

10-26 

Tyneside     .. 

17 

1,063 

—      25 

3 

l,2d7 

—      1S6 

11 

Wallasey 

so 

2.563 

+     122 

15? 

18.202 

—      831 

8-72 

Walthamstow 

20 

1.738 

+      43 

16 

12,940 

+       112 

9 

West  Bam 

11 

5  2tS 

—    4S8 

Hi 

39.640 

-  1,170 

16-26 

'l 

Wolverhampton   .. 

17 

2,307 

+    102 

16 

16,057 

+      142 

13-76 

Cen.  London  Rly... 

20 

8  888 

- 1,188 

8 

12,778 

—  1,846 

6-82 

City  4  8.  Lon.  Rly. 
Dublin-Lucan  Rly.          , 

21 

6  6t8 

—    669 

8 

8,611 

—      807 

7-26 

19 

344 

-      14 

3 

1^8 

-       71 

7 

G.N.  and  City  Rly.          , 

iO 

2,180 

+      41 

3 

4,269 

+       102 

8-6 

L'pool  Overh'd  Rly.        , 

21 

3,417 

+     2C0 

6,104 

+      260 

6-6 

LlandudnoCol.  Bay        , 

19 

1,029    —      82 

33* 

7,663 

+       806 

6-6 

Lond.  Bleo.Ry.  Co.          ,. 

20 

24,9  6    —    t95 

3 

38,875 

—  6,298 

9136 

Mersey  Railway    .. 

20 

4  071 

+     167 

3 

5,918 

+      328 

4-6 

Metropolitan  Rly... 

21 

94.766 

+     231 

3 

52,679 

+      2(4 

i6-76 

Met.  District  Rly... 

20 

24  390 

+     PS3 

3 

37,3ij9 

+    1,618 

26 

,, 

Anglo-Argentine    .. 

16 

<89t0 

■(2.706 

1,480,122 

+  (2  011 

SAockland    ..         ..     Jni 

,•28 

16,S89 

4  1,662 

227,976 

+  18,822 

23-81 

Bombay  (B.E.T.)  .. 

21 

3,860 

+     240 

26 

75,410 

+   4,b76 

SBrlsbane    ,. 

,, 

,, 

Brit.  Columbia  Rly. 

Calcutta       ..        ..     Ji. 

.V  23 

8,K9 

+     346 

Cape  Electric  T.Ld, 

{KalgoorUe.W.A...       J 

ane 

8,"l01 

'6 

18,667 

30-6 

SLisbon 

Madras        ..        ..     Ju 

>  15 

i.'eei 

4-    'l46 

2l',4f8 

+   2,602 

136 

-76 

{Montevideo         ..       J 
Perth  (W.A.)         ..     Jul 

£6t9 

+  4  689 

's 

288,423 

+  34.176 

y°% 

8  61,7 

+    629 

60,468 

♦    7,071 

39 

*  Compared  with  the  corresponding  period  of  1911,         i  One  week  only, 
t  Indadeg  horae,  steam  and  other  reoeipte,  i  One  month. 


Tuesday  Aflornooii. 
The  principal  factor  in  Stock  Exchange  markets  since  last  we 
wrote  has  been  continued  and  acute  flatness  of  Consols.  This  has 
beeun  to  react  on  most  of  the  frilt-eofred  markets,  spreading:  to 
I>ebentnre  stocks  and  the  like,  incidentally  bringing  down  prices 
of  bank  shares.  The  Home  Railway  market,  in  addition,  has  to 
endure  with  what  grace  it  may  the  poor  dividend  declarations  as 
well  as  the  labour  trouble,  but  amongst  Latin-Canadian  issues  there 
is  pronounced  activity. 

It  is  somewhat  astonishing,  perhaps,  but  none  the  less  true,  that 
in  these  summer  days,  when  most  Stock  Exchange  firms  are  com- 
plaining of  the  want  of  business,  a  few  engaged  in  the  foreign 
traction  market  are  so  busy  that  their  staffs  are  working  up  to 
midnight  almost  without  intermission,  and  ha\e  been  so  for  many 
weeks  past. 

The  English  electricity  supply  department  has  fallen  upon  its 
summer  somnolence.  City  of  London  Electric  Ordinary,  however, 
provide  an  exception  to  the  prevailing  quietude.  On  a  recurrence 
of  the  former  buying,  the  price  added  another  HI  last  Saturday, 
jumping  to  20,  though  this  invited  profit-takers,  and  the  nuotation 
slipped  back  to  its  former  level  of  1 9.  Counties  are  also  a  shade 
easier  at  11 »  middle.  The  interim  dividend  is  at  the  rate  of  4  per 
cent.  A  small  issue  by  the  Egham  and  Staines  Company  attracted 
little  attention  in  the  market. 

Some  of  the  electric  lighting  companies  are.  despite  the  time  of 
year,  extremely  busy  in  those  departments  where  the  new 
Insurance  Bill  makes  itself  felt.  It  is  said  that  the  mere  mention 
of  Section  2  in  certain  of  these  offices  is  sufficient  to  cause  a  smart 
rise  in  the  temperature. 

Home  Railways,  on  the  whole,  are  fairly  steady,  so  far  as  the 
electrical  companies  are  concerned.  City  and  South  London  rallied 
i;  after  its  long  fall.  Metropolitans  gained  1,  and  Districts  i. 
At  least  part  of  the  recent  heavy  fall  in  Jletropolitans  is  thought 
to  be  due  to  the  re-marketing  of  part  of  the  .i:7.iO,000  stock  which 
the  company  sold  a  little  while  ago.  At  the  time,  the  issue  was 
absorbed  with  apparent  ease,  but  it  is  now  evident  that,  at  all 
events,  some  of  the  recent  buying  of  "  Mets.''  was  of  the  ragged 
order,  and  the  weak  bull  element  does  not  seem  to  be  eliminated 
entirely  from  the  market  even  yet.  The  dividend  at  the  rate  of 
1  j  per  cent.,  against  2  per  cent,  a  year  ago,  is  considered  poor. 
Central  London  Deferred  shed  2  points  on  sales  by  some  who  had 
expected  a  better  dividend  declaration,  and  the  announcement  of 
the  Underground  Eltctric  Railways  also  caused  some  disappoint- 
ment, although  the  stocks  of  the  latter  company  have  not  suffered. 
London  Electric  Railways  i  per  cent.  Debenture  eased  off  a  little, 
and  District  prior  lien  is  a  point  down.  London  United  Tramways 
Preference  shares  have  recovered  substantially,  the  price  rising 
7s.  6d.  to  5i.  Metropolitan  Electric  Tramways  have  been  strong, 
but  the  Ordinary  slipped  back  .j'j,  upon  digestion  of  the  scheme 
which  has  been  put  forward  for  reorganisation  of  the  capital. 
The  Deferred  shares,  after  touching  ."is.  6d.,  lost  Is.,  bnt  the 
Preference  shares  keep  steady,  at  18s.  3d.  Buying  of  the  British 
Electric  Traction  issues  has  this  week  been  noticeable  mostly  in 
the  7  per  cent.  Preferred  stock,  which  shows  a  rise  of  3.  There  is  no 
alteration  in  Brush  stocks.  Monday  s  meeting  elicited  a  cautiou.'ly 
hopeful  speech  from  the  chairman. 

Notwithstanding  the  volume  of  trade  in  Latin-Canadians,  the 
actual  price  changes  are  comparatively  slight.  Mexico  Trams  have 
gone  back  1 '..  bnt  Mexican  Light  and  Power  Common  are  unaltered. 
Rio  Trams,  where  there  is  an  enormous  amount  of  business  going 
on.  have  lost  the  three  points  which  they  picked  up  last  week,  and 
Sao  Paulo,  at  203'.,  is  foor  points  lower,  some  criticism  having  been 
directed  to  the  arrangement  for  amalgamating  these  two  with  the 
Sao  Panlo  Electric  Company.  British  Columbia  Electric  Railway 
stocks  are  a  trifle  easier.  The  Indian  group  keeps  very  firm.  A 
few  movements  of  .',  to  1  have  occurred  amongst  the  various  bond 
issues,  rises  and  falls  being  distributed  pretty  equally. 

Marconi's,  after  being  .5^  bid,  slipped  back  to  n\.  from  which 
there  was  a  recovery  to  .ij.  The  market  now  is  a  good  deal  at  the 
mercy  of  two  speculative  groups,  which  are  puUing  in  opposite 
directions.  National  Telephone  Deferred  is  for  the  time  being  a 
somewhat  dull  market,  results  being  awaited  from  the  arbitration 
proceedings.  The  Third  Preference  shares  have  fallen  J.  They 
are  to  be  paid  off  on  .Tuly  31st,  at  par,  without  prejudice  to 
whatever  other  rights  they  may  be  adjudged  to  possess.  West  India 
and  Panama  Telegraphs  again  dwindled,  but  Anglo-American 
Deferred,  at  2.5i,  is  up  \.  American  Telephone  and  Telegraph 
capital  stock  also  being  a  little  better.  Eastern  Extensions  have 
recovered  part  of  their  dividend,  and  a  10s.  rise  in  Great  Northerns 
took  the  price  to  L'S',.     Reuters  are  not  so  good,  easing  off  to  1 U. 

Henley's  continue  to  be  in  request,  and  show  a  rise  of  i  : 
Callender's  I>reference  fell  J.  Electric  Construction  (.trdinary  shed 
A,  the  fraction  being  picked  up  by  the  Preference.  Inquiries  for 
British  Westinghousc  4  per  cent.  Debenture  have  been  persistent, 
and  the  price  is  2  higher.  British  Aluminium  5  per  cent.  Debenture 
went  back  li  after  its  recent  steady  improvement.  Babcock  and 
WUcox  are  also  duller,  the  selling  coming  apparently  from  the 
North  of  England  and  from  Scotland,  while  Dick,  Kerrs,  at  Jg,  are 
about  2a.  down.  General  Electrics  maintain  their  good  rise,  and 
the  new  Preference  shares  are  i  premium,  this  being  one  of  the 
few  recent  new  isanea  to  be  materially  over-snbacribed. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND   POWER   COMPANIES. 


Bournemouth  &  Poole,  Ord.     . . 

Do.    44%Prct 

Do.    Second  6  %  Fret. 

Do.    44%  Dob.  Stock.. 
Brompton  A  Kensington,  Ord... 

Do.    7%  Cum.  Pre( 

Central   Eleotrlo   Supply,  4  %  I 

OukY.  Deb.  I 

ChBrinn  Cross,  West  End  &  City 

Do.    IJ  <¥,  Cum.  Pret 

Do,     "  City     Undertaking  "  1 
44  %  Cujn.  Pret.  ( 

Do.  Do.  4  %Deb 

Chelsea.  Ord 

Do.    4J%Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pret 

Do.    B%Deb 

Do.    4i  %  Second  Deb. 
OouDty  of  London,  Ord 

Do.    6%  Pret 

Do.    4»  %  Deb 

Do,    4(  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Prof 

Do.    44  %  First  Mort.  Deb,  .. 
Folkestone 

Do.    6  %  Cum.  Pret 

Do.    44%  First  Deb 

Hove 


igiO.  1911. 


Nil  ;  Nil 
44  ,    44 


Closing 
Quotations 
July  iSr<l. 


0]-  10} 

9—10 

104—  U 

98  —100 
88-  H 
TB-    H 

97  —100 

44—   S 

4i-  it 
gj-    4i 

94  —  96 
H-    *l 

97  -100 

18*-  80 

14)-  164 
HM  -189 

'.19  —102 

114-  Hi 
114—  la 
lofi  —10s 

100  -108 

^r84»* 

B4  —  87  id 

94—97 

74-    8 


Rise  '  Present 
+  or     yield 
Fall 


5  1<  8 
4  16  a 
4  19  9 

6  12  6 


Kensington  dt  Enlgbtsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  44%  Deb.  .. 
London  Electric,  Ord 

Do.    8  %  Pref 

Do.    4  %  First  Mori.  Deb.    . . 
Metropolitan  

Do.    44%  Cum.  Pret 

Do.    44%  First  Mort.  Deb.  .. 

Do.    84%  Mort.  Dob 

Midland  Eleotrio  Corporation  I 

44  %  First  Mort.  Deb.  I 

NewoastlconTyne  6  %  Pref.,  I 

Non-Cum.  J 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.)  I 

Netting    Hill,   6  %  Non-Cum.  1 

Prof.; 

Oxford  

8t.  James'  and  Pall  Mall,  Ord. 

Do.    7%Pret 

Do.    84  %  Deb 

Bmithflefd  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7%  Pret... 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    44%  Cum.  Prof 


Dividends 

for 

1910. 

1911. 

9 

9 

4 

4 

^ 

^ 

« 

« 

4 

4 

6 

4 

«4 

4 

6 

6 

6 

6 

.. 

6 

'J 

7} 

10 

10 

7 

7 

B4 

^ 

Nil 

a 

ft 

ft 

6 

R 

7 

7 

H 

«* 

h 

B 

2 

H 

4* 

111 

III 

«i 

44 

Cloalog 
Qaotationi 
July  2£rd. 


Rlie 
+  or 
Fall 


7i-    7J 

98-95 

7S  —  82  xd 
18- U 
5—64 

90  —  98 
84—  4 
4i-    48 

99  —102 

864-  874 

t74-  994 

44—    5 


6t-  69 
8  —  gj 
62-  7j 
82  —  85 
18-  Ij 
3—84 
88  —101 
lA-  lA 
97  —  100 

2t  8' 
8G4— 884 
81-83 
B-    68 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  Ist  Mort.  Bds, 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref.    ..       '.. 
Cordoba  Lt.,  Power  andT.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Cocbabamba, ) 

6  %  Bonds  ( 

Eleo.  Supply  Victoria,  6  %  Ist  I 

Mort.  Deb. ) 

Elec.   Dev.   Ontario,   6    %    Ist  | 

Mort.  Bonds  1 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pret 

Eaministiquia  Power,  5%  G.  Be. 

Madras,  Ord.  

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do     e  %  let  Mort.  Gold  Bds, 


6 

A 

« 

6 

84 

84 

6 

ft 

6 

100 

6 

6 

«100 

7 

7t 

»100 

7 

7 

1 

H 

at 

100 

6 

100 

6 

6 

100 

6 

6 

«600 

6 

6 

10/- 

Nil 

1 

H 

» 

$600 

6 

6 

6 

100 

6 

6 

6 

6 

sioo 

4 

4 

$100 

7 

T 

6 

6 

r  ?f 

S    2    3 
5     8    0 

6-    Bi 

4  15    3 

96-  08 

*-  4 

6    2    0 

114  -119 

6  17    8 

130  —124 

5  13    0   : 

H-     H 

a   4   0  1 

94  —  97 

6    3    1    II 

91  —  9.1 

6    9    0 

81  —  84 

6  19    1 

954-  974 

+  1 

6    2    7 

101  -106 

Nil 

8    6    0 

4  14    4 

^-  28 

102  —105 

4  16    3 

89  -  91 

-4 

6  10    0   { 

94  —  97  xd 

4    2    6! 

108  —111 

■n 

6    6    2 

99  -101 

—1 

4  19    0 

Monterey  Rly.  Light  &  Power,  1 

6  %  1st  Mort.  Deb.  ! 

Montreal,  Lt.,  H.  and  Power    . . 

Northern,  I^f.,  Power  and  Coal,  I 

5  %  1st  Mort.  Bonds  I 

Elver  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref,     . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  | 

iBt  Mort.  Deb.  ( 

Sbawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  4*  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  I 
Victoria  Falls  Power,  Pret. 
West  Kootenay  Power  and  Lt.,  t 
1st  Mort.  6  %  Gold  / 


100 

6 

6 

tioo 

7 

8 

«500 

6 

5 

stock 

10 

in 

Do. 

A 

A 

Do. 

6 

6 

100 

*4 

4 

tioo 

4 

Bt 

$500 

6 

B 

Stock 
Do. 

n 

^ 

100 

5 

6 

1 

NU 

lUa. 

100 

a 

6 

I  —  90xd 
;  —245 


15-2  —157  xd 
108  —110 
104  —106 
a9  —101 

m-  924 

1064-1074 


TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph 

Do.    6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Det 

Anglo  -  Portuguese    Tel.,  6  %  ) 
Mort.  Deb.  j 

ChlU  Telephone 

Commercial  Cable,  Stig.  4%  Deb, 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W,  India   Cable,  44  %1 
Reg.  Deb.  ( 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  i  %\ 
Mt.  Db.  Mauritius  Sub.  / 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  , . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    7  %  Cum.  Partio.  Pref. 


Stock 
$100 
SIOOO 
Stock 


94-984 

148  —150 

+  * 

94-96 

66»-  674 

iu|— 112I 

268-  26J 

+  i 

1024 -104  i 

74—    7ixd 

94-  104 

16*-  174 

8i-    SJ 

7—74 

72-   75 

98—100 

128  —131  xd 

774—  79J 

+   >* 

984-1004 

12J—  13j  xd 

+   k 

99  —101 

97—100 

10|-  llj 

125-  134 

m-  285 

+  + 

90  —  94 

70  —  73 

5A—  5A 

-■* 

4i-4i 

-A 

6  14  10 
4  16    2 

4  10  4 

4  15  3 

6  14  3 

6  14  3 


4  10    0 

5  6  10 


B  19    3 

4    0    0 


I  Monte  Video  Telephone,  Old, . . 

I      Do.    6%  Pref 

National  Telephone,  Pref. 

Do.    Def 

'       Do.    6  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4'jfcBed.  Deb 

Paci£o  and  European  Tel.,  4  %  1 
Guar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  I 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 
Do.     4   %  Debs.,  1   to   1,600) 
guar,  by  Braz.  Sub.  Tel.  I 
West  India  ana  Panama  Teleg. 
Do.    6  %  Cum.  Ist  Pref. 
Do.    6  %  Cum.  2nd  Pref, 

Do.    6%  Debs 

Western  Telegraph,  Ltd, 

Do.     4%  Deb 

Western  Union  ik  %  Fdg.  Bonds 


Cert. 
Stock 


A 

A 

6 

B 

6 

A 

6 

A 

6 

B 

44 

*4 

H 

8 

A 

A 

4 

4 

4 

* 

R 

Rt 

6 

A 

4 

44 

R 

R 

6 

B 

24 

a* 

4 

4 

1} 

* 

K 

6 

6 

B 

ft 

7 

6+ 

4 

4 

44 

44 

1  —  u 

s-    I 
1014-1044 

143  -145 
6ii-    6A 
994-lOOt 

m-  m 

88  —  90 
98  —100 
11  —  Hi 


7A—  m 

5i—    64 

lA-   lA 


■  n 

lOi 


-i 
+  i 


*  DnIesB  otherwise  stated,  all  shares  are  folly  paid. 


t  Interim  diridend- 


Coa&^liKvaecl    oxm    >«ejK^    vsl^c* 
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HARE    LIST    OP    ELECTRICAL    COmFANIES.-iContmued.) 

ELECTRIC   BAILWAT8   AND   TRAMWAYS.— HOME. 


Bath  TramB,  Frei,  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 

Brit.  Eleo.  Trac,  6  %  Pret.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

Do.  7%  Non-Cum.  Pr't. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  2nd  Deb,       . . 

Central  London  Hallway,  Ord. 

Do.     Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6  %  Pref.,  1891     . . 

Do.        Do.         1898    .. 

Do.        Do.         1901    .. 

Do.        Do.         1903    .. 

Do.    4  %  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  5  %  Pref . 

Do.    4%  Deb 


Stock 

Share. 

for 

. 

1910. 

1911. 

1 

Nil 

Nil 

1 

fi 

6 

100 

4* 

^ 

100 

100 

100 

a 

100 

100 

5 

fi 

100 

^^l 

44 

100 

» 

R 

100 

4 

4 

100 

■i 

a 

100 

4 

4 

100 

H 

1« 

100 

5 

5 

100 

fi 

B 

100 

5 

A 

100 

5 

6 

100 

4 

4 

10 

« 

H 

10 

Nil 

6 

Nil 

(i 

100 
6 

.1 

^ 

100 

4 

100 

l> 

6 

100 

4 

4 

10 

Nil 

100 

4 

4 

Closing 

Quotations 
July  23ra. 


78  —  83 
11  —  13 
6-8 


74  —  7fi 
81  —  83 
73  —  75 
99  —1(11 
314-  3S» 
108  —110' 
104  —106 
104  -106 
103  —105 
99  —101 
lot-  111 

71  —  76 

73  —  78 
81  —  83 
94  —  S6 
5i-  5| 
73  -  77 


6    10 

6    7  2 

3  19  0 

4  16  5 

2  13  4 

3  19  3 

4  11  7 
4  11  0 
4  15  3 
4  14  4 
4  15  3 
3  19  3 
6     2  2 

Nil 


Metropolitan  Railway  ConBol. . . 

Do.    Surplus  Lands    . . 

Do,    84%  Deb 

Do.    8|  %  Pref 

Do,     84  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    84%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pre! 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro,  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.     "A" 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do,    44%  Deb 


Stock 

Dividends 

Share. 

for 

, 

1910. 

1911. 

too 

1 

11 

100 

'i 

2fl 

100 

» 

84 

100 

K 

84 

100 

K 

84 

100 

Nil 

Nil 

100 

K 

6 

100 

4 

4 

100 

4 

4 

100 
100 

t 

^ 

I 

fi 

« 

1 

Ni 

1 

R 

R 

100 

*h 

44 

100 

I 

6 

a 

6 

1 

fi 

R 

100 

4 

44 

100 

4 

10 

100 

4* 

% 

100 

1 

6 

Nil 

6 

Nil 

8 

100 

44 

*4 

Closing 
Quotations 

July  23rd. 


54J—  65 
67  —69 
86  —  88xd 


884—  39 
141  —143 
94  —  96 
98  —100 
90  —  92 
76  —  78 
1  -    U 

^=      li 
96  —  98 
9'^  —100 

r  r 

87  —  90 

70  —  75 

44-     43 

99^^101** 

88  —  90 
h-     i 

2i-    8i 
78  —  82 


Rise   Present 
+  or     Yield 

Fall 


+  i 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND   FOREieN. 


Anglo-Arg.  Trams,  1st  Pret.     . . 

Do.    and  Pref 

Do.    4%Deb 

Do,    44  %  Deb 

Do,    6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44  %  Deb 

B,  Columbia  Eleo.  RIy.,  Del.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do,    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    .. 

Do.    4|%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Bavana  Eleo.  RIy.,  6  %  Bonds 
Ealgoorlie  Eleo.  Trams  .. 

Do.    6%ADeb 

Do,    6%BDeb 


6 

R 

l\ 

6 

fi 

100 

4 

4 

100 

44 

44 

100 

R 

fi 

100 

fi 

fi 

10 

B 

R 

100 

44 

44 

100 

R 

fi 

6 

H 

H 

6 

R 

R 

100 

44 

44 

100 

H 

Ht 

100 

R 

« 

100 

6 

fi 

40 

44 

4 

100 

44 

4 

100 

44 

4 

6 

6 

7 

6 

fi 

R 

100 

44 

ih 

1 

Nil 

R 

fi 

fi 

100 

fi 

fi 

100 

fi 

fi 

$1000 

6 

6 

1 

Nil 

100 

fi 

fi 

100 

6 

3 

5,        6,', 

5   1   2 

4fp6A 
OlJ-  96 

5    6    0 
4    3    4 

994-1014 

4     8     8 

101  —103 

4  16   a 

102  —104 

4  14     4 

114-  12J 

4  18    0 

96-98 

4  11  10 

97  -  99 

+  A 

6     1     0 

7-74 

5     6    8 

^-  6i 

4  16    8 

99  —102 

4     8     3 

135  -140 

— i 

5  14     4 

117  -122 

-1 

4  18     4 

105i-lC8J  xd 

-* 

4  12     2 

99I-IO24 

4    7  10 

103  —106  zi 

4    5    9 

1024-1014 

4    6    2 

64-    68 

5    5    8 

4J-   H 

4  17    7 

99  —102 

4    8    8 

8-     i 

t^^'o^ 

4  10    6 
4  18    0 

94  —  98 

6    2    0 

99  — lOSxd 

4  17    1 

•fr-     A 

Nil 

86  —  81 

6  10    0 

354-  434  xd 

6  18    0 

La  Plata  Elec.  Trms,  Ord. 

Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5%Deb 

Madras  Elec.  Tr.  (1904),  Deb.  .. 
ManaoB  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Oen.  Con.  fi  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  RIys.  &  Lt,,  Ord,     . . 

Do.    6  %  Pref 

Do.    6%l8tDeb 

Perth  (W.A.)  Eleo.  Tr.,  Ord,    . . 

Do.    5  %  Ist.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6%  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

6%  Pref 

6  %  1st  Deb 

Winnipeg  Eleo.  RIy.,  44  %  Deb. 


1 

1 

1 

fi 

ft 

1 

64 

6 

1 

K 

fi 

100 

fi 

fi 

100 

R 

R 

100 

5 

R 

tiooo 

R 

R 

»100 

7 

7 

fi 

R 

100 

H 

K 

6 

111 

III 

R 

6 

fi 

100 
1 

R 
24 

6 

100 

R 

fi 

R 

« 

fi 

100 

t 

44 

«100 

6t 

R 

5 

100 

B 

fi 

$100 

10 

lot 

9500 

5 

B 

100 

R 

fi 

100 

R 

fi 

5 

6 

7 

R 

fi 

fi 

100 

fi 

R 

100 

44 

44 

4-     i 

f-\, 

1  —   H 

93  —  97 

100  -102 

89  —  9J 

103  —105 

123  —126  xd 

14 

100  -112 

1024—1044 

I'z  It 

100  -10a 

JfclO^^ 

Bi-    H 

97  —  99 

162  —165  xd 

—3 

103  —104 

-J 

995—1003 

261  -266 

—4 

1C6  —108 

824—  854 

98  -100 

+  1 

68-    5S 

il-  bI 

100  —103 

1044—1064 

MANTFACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboock  &  Wilcox 

Do.    Pref.  

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . , 

Do.    Deb.  Stk 

B.i.  i  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb, 
British  Westinghouse,  Pref.    .. 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord.   . . 

Do.     Pref.  , 

Brush,  7%  Pref , 

Do.    5  %  Prior  Lien  Deb.     . 

Do.    44%  Deb 

Do.    44  %  Second  Deb, 
Callender's  Cable 

Do.    Fref 

Do.    Deb 

Castner-Esllner 

Do.    Deb 


1 

Nil 

fi 

1 

9 

fi 

1 

afi 

as 

1 
1 

6 

6 

1 

100 

'fi' 

B 

100 

s 

B 

B 

10 

10 

6 

« 

6 

100 
100 

^ 

t 

a 

Nil 

100 

4 

4 

100 

1 

1 

6 

Nil 
Nil 

6 

a 

Nil 

100 

fi 

5 

100 
100 

% 

6 

IB 

lol 

6 

fi 

E 

100 

4 

44 

1 

17 

20 

100 

4 

44 

'5-   81 

6i-    6| 

101  —103 


5^^  62^' 
102  —106 
2/-  -3/- 
4/6  — B/- 

0-  J 
75  —  80 
62  —  67 
85  —  40 
104-  114 

4|-  5 
984— lOOi 


8    0    0 

7    7    8 

-1^ 

4    9    7 

4    0    0 

B  "4    2 

-14 

5  IS    8 

6    1    3 

4     9     0 

4    7     5 

4  11  10 

Nil 

+  2 

6    9    1 

5  14    3 

Nil 

Nil 

Nil 

6    5    0 

7  17  10 

11    B    0 

6  13    4 

—  i 

5     0     0 

4    9    6 

6    6    8 

4  10    7 

Crompton  &  Oo 

Do.    Deb 

Dick,  Eerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £S  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb, 
Electric  Construction    .. 

Do.     Pref. 
Qreenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Ptef,  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref. 

Do.    Deb 

India-Rubber,  G.  &  T.    . . 

Do.    Pref. 
Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


4-     1 

66  -  66 

1^    ll 

—  ii 

95-98 

fi=a|^ 

64  —  68 

75  —  78 

U-   lA 

-■A 

Ifl^ 

+     18 

92  —  94 

10  —  11 

92  —  97 

la  —  121 

4}S-    Bft 

+  4 

102  —104 

+  1 

8i—    9. 

94-10 

324—  31   xd 

98  —100 

4-      i 

4—   1 

68-60 

Unlesa  otherwise  Btated,  all  Bhatea  are  (ally  paid,     t  Interim  dividend. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    JUNE.    1912. 


Thk  roturna  for  the  month  of  .June  aijain  show  a  Bubetantial 
increase  in  exports,  aB  compared  with  the  previous  month,  and  still 
more  in  comparison  with  June  last  year  ;  imports,  however,  have 
declined  to  the  lowest  figure  touched  this  year,  and  re-export*  also 
show  a  heavy  drop,  the  Rf^ures  being  :  — 


Exports. 

Imports. 

Re-exports 

,lune,  r.»ll      ... 

...      jtsofidu 

£1.'<3,2(;0 

£28,6S8 

May,  1912 

428.(;.W 

20«,H01 

3u,8(tti 

June,  1913 

...      4«1,7V7 

171,032 

1 !),():{(( 

The  average  monthly  returns  for  the  six  months  of   1912  now 


completed,  compared  with  the  corresponding  half  of  1911,  are  a« 
follows : — 

ExportR.  Imports.       Re-exports, 

Jan.-June,  1911  ...      £:I(!4.9:18        £20.-),8O4        £2:!,592 

1912        ...      4»0,S2.>        212,497        25,S62 

These  figures  confirm  the  reports  of  manufacturing  companies* 
which  have  lately  assumed  a  more  healthy  completion. 

During  the  month  exports  and  imports  of  glow  lamps  fell  o£f 
very  considerably,  no  doubt  a  seasonal  effect  ;  machinery  exports 
went  up,  and  imports  down.  There  was  an  exceptionally  heavy 
export  of  carbons  to  the  Cape,  and  an  item  of  £52,000  worth  of 
submarine  cable  to  Italy. 


Registered  Exports  of  British  and  Irisli  Electrical  Goods  from  the  United  Kingdom. 


Destinatton  of  exports  and  coaatry  oonalgaiDK 
imports. 


Russia,  Sweden,  Norway  and  Denmark     ... 

Germany 

Netherlands,  Java  and  Dutch  Indies 

Belgium  

France  

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Hulgaria,  Roumania  and  Turkey  ... 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ... 

British   West     Indies,   British   Guiana  and 

British  Honduras 

Mexico  and  Central  America  

Peru  and  Uruguay 

Chile     

Brazil 

Argentina        

Colombia  and  Bolivia 

Egypt,  Tunis  and  Morocco    ... 
British  West  Africa  and  Ascension... 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Gfood  Hope 

Natal 

Zanzibar,    Brit.   E.    Africa,    Mauritius   and 

Aden  

Azores,  Madeira  and  Portugue.'ie  Africa 
French  African  and  Indian  Colonies 

China  and  Siam  

Japan  and  Korea        

India     

Ceylon 

Straits  Settlements  and  Fed.  Malay  States 
Hong  Kong 

West  Australia  

South  Australia 

Victoria  

New  South  Wales       

Queensland  and  Tasmania 

New  Zealand 

Total,  £ 


•S 


l^a 

III 

fsl 

s 

?s 

si-l 

iS 

Wires 

rubbe 

ins 

H 

•COi 
I     I 


ID.    s   a  I    - , 


£ 

£ 

627 

672 

1,295 

7,154 

304 

1,781 

220 

391 

1,532 

40 

101 

73 

349 

65 

224 

66 

343 

144 

20 

244 

564 

10,104 

64 

13 

8 

132 

394 

2,696 

23 

1,060 

2,183 

4,750 

18 

142 

271 

175 

194 

1,888 

1,178 

691 

3,358 
2,460 
4,635 

6 

63 

54 

279 

66 

392 

207 

1,765 

2,233 

225 

27,020 

5,248 

38 

.303 

165 

199 

169 

375 
379 

1,388 
760 

705 
2,061 

333 
1,130 

4,479 

.3,235 

1,291 

423 

3,2G4 

1 

'1,251 

£ 

142 

32 

263 

41 

1,414 

9 

62 

148 


483 

65 

23 

225 

553 

574 

1 

9f 
68 
146 
389 
73 

47 
U 
22 

118 
392 
2,229 
19.= 
55f! 
173 


26 

507 

1,033 

118 

365 


324 
13 


46 

386 


49 
U 
11 
406 
641 
14 


497 
748 
199 


2,734 
147 
47 
71 

466 

1,730 

1,680 

194 

52 


£ 

12 

976 

120 

601 


254 
37 
144 


266 
3 

214 
1 

112 
11 
94 

170 

142 
19 

24 
2,169 


120 
188 
229 
343 
63 


731 

1,900 

1,168 

60 

53 

562 

242 

107 

1,907 

30 


11,300 


4,064 
1,166 

98H 
4,666 
5,541 

272 
2,53 
2,588 
1,094 
6,14( 

104 
8,210 

115 

3!' 

34 

1,296 

2,301 

12,686 

56f 

1,231 
575 
2,011 
5,07( 
2,291 

114 
36) 


724 
9,867 
7,21f 
1,19( 

47t. 

50t 

560 

434 

1,96/ 

17,18S< 

2,37f 

6,34? 


=     t 


4,605 

152 
1,094 

350 

527 
35( 


40 
939 


395 
3,85f' 
3,S73 


3,83f 
109 
21f' 
532 


114,921  23,298    7,079    4,426 


20 
572 


741 
681 


238 
363 
826 
21 


59 
2.->4 

37 
527 


3,697 


m 


32 

12 

3( 

1,384 

1,18( 

101 

5 

121 

7(' 


905 

149 

658 

4 

129 

45 

2,504 

52,090 

12 

12,359 
998 


26 

663 

16( 

7,073 

33 

2,235 

5,304 

20,230 

1,041 

2,576 

66 

6 

69 

357 

369 

8,55f 

951 

2,664 

2,898 

58 

9 

46 

13,483 

131 

197 

66 

48 

12,338 

61 

1,390 

1,023 

1,618 

24 

137 

17 

256 

49 

33 

1,474 

168 

1,62) 

21 

114 

4 

3,037 

945 

80 

1,926 

28,938 

139,507 

£ 

11, .34  6 

10,901 
4,835 
8,415 

10,328 

735 

6,166 

55,896 
1,793 
6,357 

12,853 
24,022 

1,005 

248 

7,149 

5,186 

32,591 

27,443 

735 

2,146 
1,979 

18,867 

20,220 

8,600 

13,932 

1,273 

152 

15,191 
46,645 

28,645 
2,113 
2,760 
1,792 

8,890 
3,395 
10,038 
31,901 
4,461 
10,774 

461,777 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Norway,  Sweden  and  Denmark 

Germany  

Holland  

Belgium 

France   

Switzerland       

Spain  and  Italy  

Austria-Hungary        

United  States 


64 

71 

5 

8 

2,350 

75 

3,299 

3,694 

16 

11,189 

3,643 

1,431 

60,152 

89 

47 

158 

558 

115 

3 

265 

493 

30 

5 

32 

38 

1,095 

14 

221 

420 

1,539 

513 

264 

379 

97 

838 

8 

1,827 

48 

2,508 
895 

342 

372 
256 

2,305 

4,126 

445 

2,022 

57 

6,098 

6,671 

Total,  £ 

6,346 

Add 

13,132 
itional 

1,585 
mport 

12,610 

s  :  Spai] 

6,330 

3,  carb 

1,806 

ODS  .£3] 

72,532 

0. 

6,849 

231 

213 

3,289 

2,.501 

15 

64 

170 

1,622 

3,522 

4 

243 

29 

189 

58 

17 

5,293 

6,874 

7,283 

10,300 

12,705 

102,00S 

71 

967 

8,300 

10,506 

4,695 

13,175 

1,408 

4,182 

2.372 

5.543 

391 

2,102 

140 

21.939 

170,722 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


16,265        747 


790 


Total  Expobtb  :  £461,777. 


Total  Re-Expobts  :  £19,036. 


Total  Impobts  :  £171,032. 


19,036 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  oolumne.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  country  of  origin, 
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MAINS    DEPARTMENT    RECORDS. 


By  "RECORDER." 


It  is  so  difficult  to  make  proiits,  and  our  friends,  the  L.G.B. 
inspectors,  are  so  down  on  much  expenditure  that  would 
really  make  for  efficiency  in  the  station,  that  there  is  a 
tendency  to  scamp  records.  At  times  one  is  apt  to  envy  the 
days  when  the  chief  was  a  personage  in  the  clouds,  who 
might  be  approached — even  by  consumers — only  when  it 
suited  his  will.  It  is  related  of  one  man  in  those  far-off 
times  that,  as  he  reclined  peacefully  smoking  one  summer's 
day  among  the  trees,  on  the  far  hank  of  the  river  which 
flowed  past  the  works,  a  clerk  came  out  of  the  office  and 
shouted  that  a  prospective  consumer  wanted  to  see  him. 
"  Tell  him  I'm  busy,"  was  the  reply,  and  soon  the  chief  was 
lying  on  cushions  in  the  stern  of  a  boat  pulled  by  an  obliging 
friend.  Nowadays  the  likely  consumer  is  angled  for  as 
eagerly  as  if  he  were  a  big  trout  in  summer  time  when  the 
water  runs  clear. 

Perhaps  those  days  were  not  so  good  after  all.  Certainly 
the  big  ( ■•)  set  used  to  break  down  at  intervals  on  peak  lead, 
sometimes  leaving  the  town  for  days  without  juice,  and 
everybody  spoke  with  admiration  of  the  new  dynamo,  whose 
sparking  was  so  subdued  that  it  would  actually  carry  three- 
quarter  load  without  blowing  its  brushes  to  pifces.  and 
without  diffusing  the  smell  of  burnt  insulation  throughout 
the  engine-room.  Certainly,  the  important  task  of  keeping 
records  of  the  mains  as  they  were  laid  was  too  often 
neglected.  For  a  time  the  wonderful  memory  of  Bill  the 
jointer  sufficed,  but  when  Bill  disappeared,  and  the  mains 
superintendent  got  another  job,  it  became  a  serious  matter 
to  find  out  just  where  the  mains  were  and  where  they  were 
not.  Do  we  not  all  remember  the  case  of  one  station  which 
kept  current  pouring  into  an  unknown  leaky  cable  until  the 
arc  nearly  cut  through  a  railway  bridge  girder  ?  No  doubt 
a  draughtsman  should  be  kept  continually  entering  up 
elaborate  drawings  of  all  mains  on  large-scale  maps,  but  tco 
often  this  is  prevented  by  lack  of  cash.  Since  the  pleasing 
fiction  has  been  created  by  L.G.B.  Inspectors  (for  reasons 
best  known  to  themselves)  that  cables  fade  away  in  a  few 
years  after  being  laid,  so  that  they  must  be  paid  off  by 
abnormal  sinking  funds,  and  meters  are  supposed  to  have 
li\es  of  only  two  or  three  years,  and  therefore  must  lie  paid  for 
out  of  revenue,  while  the  yearly  income  must  also  pay  for  all 
permanent  labour  required  for  capital  extensions  (unless 
inefficient  casual  labour  be  employed,  in  which  case  it  may 
be  charged  to  capital),  there  is  little  or  nothing  left  where- 
with to  provide  a  draughtsman.  At  any  rate  this  is  so  in 
small  struggling  stations,  in  which  the  recording  work  must 
be  (lone  at  odd  times  by  a  poorly  paid  assistant  who  may  not 
be  enamoured  of  his  job. 

Even  when  a  capable  man  has  been  retained  it  is  difficult 
to  enter  up  the  cables  in  an  efficient  manner  without  undue 
expenditure.  A  common  plan  is  to  try  to  indicate  different 
kinds  of  mains  on  the  maps  by  the  use  of  differently  coloured 
inks,  or  by  lines  broken  in  various  ways,  but  this  method 
has  its  defects.  Take,  for  instance,  a  footpath  in  which  are 
laid  two  or  three  lighting  feeders,  a  pair  of  tramway  feeders, 
a  lighting  distributor  with  services,  and  an  arc  lighting 
cable,  laid  over  a  long  period  of  years,  and  on  varying 
systems,  solid,  drawn-in,  armoured,  bitumen-covered,  <ic., 
with  a  multitude  of  sectional  areas,  some  cables  being  sing'e 
conductors,  and  some  of  other  types.  To  represent  such  a 
conglomeration  adequately  by  any  of  the  above  methods  is 
impossible.  Books  or  cards  of  some  kind  must  be  kept  in 
addition  to  the  maps,  in  which  must  be  entered  all  the 
essential  details  for  which  there  is  not  room  on  the  map. 

In  the  following  system  of  records,  which  has  been  in  use 
for  many  years  in  a  station,  «"ill  be  found  a  compromise 
between  undue  elaboration  and  scantiness,  although  the 
amount  of  detail  required  will  obviously  vary  with  circum- 
stances. Each  length  of  cable  is  drawn  on  the  map  as  soon 
as  possible  after  it  is  laid,  one  set  of  maps  being  used  for 
feeders,  and  another  for  distributors  ;  if  desired,  a  third  set 
may  with  advantage  be  set  apart  for  street-lighting  records. 
(A  rough  plan  of  small  scale  may  be  hung  on  the  office  wall, 
giving  the  position  of  distributors  without  detail.  This  is 
useful  for  general  purposes.)     On  the  map  may  be  entered 


someinotes,  but  these  must  be  brief,  as  the  spate  available 
is  scanty.  Full  details  are  written  up  in  the  Mains  Book, 
in  which  is  written  a  description  of  the  cable,  maker's  name, 
drum  numbers,  date  of  laying,  depths  and  distances  from 
the  walls  or  kerbs,  and  tests.  Accurate  measurements  of 
joints  from  fixed  points  must  also  be  written  up,  so  that  any 
one  may  be  found  with  the  least  possible  delay,  and  along 

g 
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with  this  should  be  given  an  account  of  the  joint-box  used, 
filling-in  compound  and  jointer's  name.  This  forms  a  check 
on  the  jointers,  as  blame  may  be  located  should  a  fault  occur 
through  careless  laying,  even  if  the  trouble  happen  years 
afterwards.  This  fact  makes  the  men  careful,  and  is, 
indeed,  a  valuable  safeguard.  At  the  ends  of  each  length 
of  cable  laid  is  entered  the  number  of  the  page  in  the  mains 
book  in  which  the  account  is  written,  so  that  the  map  acts 
as  an  index.  Even  if  the  mains  be  laid  in  small  sections  at 
long  intervals,  one  is  able  instantly  to  turn  up  the  entries 
relating  to  them,  which  is  a  great  convenience  in  emergency. 
In  the  mains  book  may  be  drawn  enlarged  details  of  special 
circumstances,  such  as  deviations  to  avoid  cellars  and  pipes 
belonging  to  other  people,  or,  where  necessary,  drawings 
may  be  made  on  loose  sheets,  which  may  be  filed  and  indexed 
in  the  mains  book.  A  fault  may  be  marked  with  the  letter 
"  F,"  and  the  number  of  the  page  in  which  an  account  of  it 
is  written  up.  The  diagram  above,  fig.  1,  will  show  how 
the  scheme  is  carried  out. 

.Services  are  indicated  by  the  letter  "  S  "  with  the  page 
number  on  which  details  are  entered.  They  may  be  drawn 
in  red,  and  should  be  entered  up  in  a  separate  book,  called 
the  Service  Book,  in  which  details  similar  to  those  mentioned 
in  the  case  of  distributors  are  written  up.  Services  should 
also  be  written  up  on  cards,  which  enables  balancing  to  be 
followed  easily. 

Drum  books  are  kept,  in  which  is  written  an  account  of 
every  drum  of  cable  which  enters  the  stores.  Maker's  name, 
drum  number,  date  of  arrival,  length,  sectional  areas,  style 
of  cable  and  insulation,  tests,  &c.,  all  are  entered.  Each 
length  cut  off  is  noted,  and  all  lengths  are  added  up  when 
the  drum  is  empty,  so  that  the  whole  of  the  cable  is 
accounted  for  and  any  leakage  is  traced.  The  date  on  which  the 
drum  is  returned  to  the  makers  forms  the  final  entry.  Drum 
books  are  particularly  useful  for  stocktaking,  and  also  enable 
one  to  judge  when  further  supplies  of  cable  are  required. 

Meiers. — The  recording  and  indexing  of  meters  have 
been  debated  frequently,  and  men  in  control  of  large  test  rooms 
have  expressed  varying  opinions.  Some  prefer  card  systems 
throughout,  but  it  is  noticeable  that  many  people  still  prefei' 
that  books  should  be  made  use  of  to  some  extent,  and,  for 
my  part,  I  agree  with  them.  Ease  of  changing  them  about 
is  the  chief  reason  for  the  use  of  cards,  which  have  otherwise 
many  disadvantages,  but  for  the  primary  index  there  are 
advantages  in  the  certainty  of  reference  possessed  by  the 
bound  book.  A  card  may  easily  be  lost  in  a  small  meter 
department,  where  everything,  including  testing  and  clerical 
work,  is  done  by  one  or  two  men,  and  once  lost  it  is  by  no 
means  certain  that  track  of  that  meter  will  be  recovered. 
The  following  system  for  recording  meters  may  seem  rather 
elaborate,  but  it  has  proved  satisfactory  in  actual  working. 
The  primary  index  is  composed  of  a  set  of  books,  which 
should  be  made  up  of  good  paper,  thoroughly  well  bound. 
The  strength  of  binding  is  important,  as  badly  made  books 
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fall  to  pieufs  before  they  are  obsolete,  'i'hree  hundred  pages 
makes  n  handy  size,  tlie  paj^e  bein<j  of  sutlieient  dimensions  to 
enable  the  details  to  be  entered  without  cramping.  The  ruling 
may  be  in  accordance  witli  the  diagram,  tig.  '2,  modifications 
being  made  to  snit  requirements.  Tlie  pages  of  the  meter 
book  are  numbered,  and  each  meter,  when  it  arrives,  is 
given  the  number  of  the  first  vacant  page.  Clock  meters, 
indicators,  and,  in  fact,  every  kind  of  meter,  may  be 
entered  in  the  saaie  book  in  rotation.  'J"he  maker's  name, 
capacity  and  type  of  meter,  and  other  permanent  items,  are 


One  of  the  buildings  in  the  Western  city  of  Kegina, 
Saskatchewan,  which  on  .lune  X.Oth  was  visited  by  a  terrific 
hurricane,  leaving  death  and  destruction  in  its  path,  was  the 
Provincial  Goverimient  tele]ihone  exchange — the  whole 
place  being,  it  is  reported,  completely  wrecked. 

fiJO.iiOO  is  the  ex[)enditure  voted  by  the  city  of  Brandon, 
Manitoba,  for  the  ('onstruction  of  10  miles  of  street  car 
lines. 

French  and  Canadian  capital  is  invested  in  a  new  concern 
called  the  Stadacona  Hydraulic  Co.,  which  proposes  to  develop 
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entered  at  the  top  of  the  page,  while  details  I'elating  to 
services  on  which  it  is  put  are  entered  below.  The  full 
history  of  a  meter  may  tlius  be  promptly  traced.  If  more 
details  are  required  of  meter  tests  than  are  shown  in  the 
test  column,  these  may  be  entered  in  a  separate  test  book, 
and  indexed  in  the  test  book  column. 

Coiisiiiiiers'  Cards. — Cards  are  made  out  for  each  consumer, 
giving  details  of  the  meters  on  his  premises.  From  the 
meter  l>ook,  therefore,  we  may  find  out  where  any  particular 
meter  is,  or  Irom  the  consumers'  cards  we  may  learn  what 
meters  are  on  any  service. 

Meter  Leili/er. — A  ledger  is  required  to  keep  a  check  on 
the  stock.  This  should  be  a  substantial  book  with  not  too 
many  leaves,  as  it  may  become  ragged  if  its  life  be  unduly 
prolonged.  On  one  side  is  entered  the  stock  at  the 
begiimiiig  of  the  year,  with  columns  for  the  principal  sizes 
used.  Separate  columns  may  be  added  for  indicators,  clock 
meters,  i.t:c.  Each  meter  coming  in,  whether  from  makers 
or  from  consumers'  premises,  is  entered  up  in  the  ledger  on 
the  inwards  side,  the  maker's  name,  meter  number  and  type 
being  stated  U'>  enable  it  to  be  recognised,  while  the  figure  "  1  " 
is  entered  in  the  proper  column.  Similar  entries  are  made 
on  the  outwards  side  when  the  meter  is  sent  out.  At  the 
end  of  the  year,  stock-in-hand  is  entered  on  the  outwards 
side,  and  balances  are  taken.  Any  shortage  can  instantly 
be  traced  to  its  proper  columns,  fw-,  as  the  meter  nunibei-s  on 
the  outwards  side  are  identical  with  those  on  the  inwards,  a 
comparison  of  numbers  on  the  two  sides  will  disclose  the 
identity  of  the  missing  meters,  which  may  then  be  looked 
up  in  the  meter  book,  when  their  fate  will  probably  ba 
discovered. 


NOTES    FROM    CANADA. 


[KKOJI    our    special   rO.iRKSPONDKKT.] 


Ox  June  2 nth  Canada  lost  one  of  her  most  prominent  and 
brilliant  engineers,  Cecil  Brunswick  Smith.  Much  has  been 
accomplished  in  his  short  life  of  47-  years.  The  chief 
interest  in  his  career  to  electrical  engineers  lies  in  his  work 
in  connection  with  the  large  power  station  of  the  Canadian 
Niagara  Power  Co.,  which  contains  generating  plant  aggre- 
gating more  than  50,000  h.p.-  with  powers  to  take  up  to 
110,000  H.p.  From  June,  1906,  to  February,  11107,  Mr. 
Smith  was  a  member  of  the  Hydro-Electric  Power  Com- 
mission, of  Ontario,  and  afterwards  was  the  chief  partner  in 
the  well-known  firm  of  consu'.ting  engineers,  Messrs.  Smith, 
Kerry  &  Chace,  of  Toronto,  &c.,  who  have  won  a  wide 
reputation  in  the  design  and  equipment  of  large  hydro-electric 
power  schemes  at  Winnipeg,  Calgary,  in  Eastern  Ontario  and 
other  parts  of  Canada,  not  t)  mention  similar  schemes  in  the 
U.S.A. 


lO.OOU  U.I'.,  as  a  commencement,  at  Seven   Falls,  a  shoi't ' 
distance  from  St.  Anne  de  Beauprc,  which  is  a   town  on  the 
St.  Anne  River,  a  tributary  of  the  St.  Lawrence,  which  joins 
the   latter   river  on    its   northern  shore,  at  a  point  about 
25  miles  north-ea^t  of  (Quebec. 

From  a  well-known  electrical  engineer  here  comes  a 
warning,  which  may  well  be  heeded  by  British  firms  repre- 
sented here,  with  reference  to  the  choice  of  a  representative. 
Engineers  here  are  sometimes  chary  of  placing  an  order  with 
even  a  first-class  homelirm  if  they  feel  that,  in  the  event  of 
anything  going  wrong,  the  local  representative  is  not  the 
man  to  see  the  job  through  satisfactorily.  On  the  other 
hand,  firms  of  repute  with  capable  men  at  this  end  appear  to 
be  giving  satisfaction. 

The  choice  of  a  good  man  is  a  matter  of  moment  and  not 
always  easy  of  attainment,  for  a  Britisher  new  to  this 
country  cannot  do  his  best  till  he  is  accustomed  to 
Canadians  and  their  ways,  and  a  Canadian,  although 
perfectly  an  fail  with  everything  which  concerns  this  end, 
is  probably  sadly  lacking  in  a  knowledge  of  home  practice. 
The  best  man,  undoubtedly,  other  things  being  equal,  would 
be  he  who  has  bad  two  or  three  years'  experience  here,  but 
who  has  received  his  training  at  home. 

Long-distance  overhead  transmission  is  all  very  well  in  its 
way,  but  in  Toronto  early  this  month  (July),  if  the  state- 
ments of  the  company  concerned  be  correct,  it  has  had  its 
drawbacks.  <  hving  to  numerous  thundeiv-torms  no  fewer  than 
four  serious  interruptions  have  occurred  in  the  service  from 
Niagara  to  Toronto,  each  of  which  has,  for  a  more  or  less 
extended  period,  amounting  in  one  case  to  about  four  hours, 
stopped  all  the  tramcars  and  paralysed  innumerable  works 
and  factories,  large  and  small. 

A  special  Providence  seems  to  have  watched  over  the 
Hydro-Electric  Power  Commission's  supply,  as  there  has 
been  no  interruption  at  all — result,  much  kudos  for  the 
Commission  and  great  confusion  of  face  for  the  company. 
How  much  of  this  situation  is  due,  on  the  one  hand,  to  pure 
good  luck  or  to  excellent  foresight  and  design,  and,  on  the 
other  hand,  to  ill-luck  or  utter  mismanagement,  it  would  be 
hard  to  say.  In  the  meantime,  the  public  draws  its  own 
conclusion,  while  the  company  holds  out  bright,  if  somewhat 
remote,  hofies  for  the  future — viz.,  next  summer. 

The  Board  of  Railway  Commissioners  has  just  approved 
the  plans  of  the  Canadian  Northern  Railway  Co.  for  a  tunnel 
which  it  is  proposed  to  cut  under  the  Mount  Royal  in 
Montreal.  The  railway  company  is  thus  creating  a  new 
outlet  for  Montrealers,  and  to  increase  the  usefulness  of  the 
tunnel  it  is  building  a  garden  suburb  on  the  other  side  of  the 
mountain.  Now  Uiat  the  plans  have  been  approved,  it 
is  to  be  expected  that  the  work  will  be  pushed  ahead  as 
rapidly  as  possible ;  the  interesting  point  to  electrical 
men  respecting  the  tunnel  is  that  it  is,  the  writer 
beUeves,  intended  to  employ  electric  locomotives  through 
it.  The  tunnel  will  probably  be  completed  in  about  two 
years'  time. 
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The  Shawinigan  Falls  Power  Co.,  which  supplies  Montreal 
with  current,  has  just  ordered  a  15,000-KW.  60-cycle  gene- 
rator, this  being  the  largest  in  Canada. 

News  from  Montreal  states  that  an  electric  railway  scheme 
is  being  promoted,  to  connect  Ottawa  and  Kingston ;  the 
two  towns  are  about  90  miles  apart,  the  latter  being  almost 
due  south  of  the  former  on  the  shore  of  Lake  Ontario. 

Kingston  has  also  been  brought  into  prominence  recently 
by  its  decision,  on  the  advice  of  an  expert,  to  refuse  offers 
for  the  supply  of  electric  current  from  both  the  Hydro 
Electric  Power  Commission,  of  Ontario,  and  the  Seymour 
Power  Co.  The  town  has  decided  to  extend  its  own  steam 
plant,  the  expert  having  reported  that  in  this  way  the  town 
could,  for  several  years  to  come,  generate  its  own  electricity 
at  lower  cost  than  that  at  which  it  could  obtain  a  supply 
from  either  of  the  competing  parties  I'eferred  to. 

The  engineers  of  the  Quebec  Commissiou  on  Running 
Waters  and  of  the  Ontario  Hydro-Electric  Power  Commis- 
sion are  to  be  instructed  to  prepare  reports  on  the  subject  of 
the  development  of  Chats  Falls,  i:)n  the  Ottawa  River. 
According  to  the  Commission  of  Conservation,  tliese  falls  are 
capable  of  furnishing  5H,000  h.p.  under  present  conditions, 
or  1.50,000  H.p.  "  with  regulated  water  and  canalised  river  "  ; 
the  falls  are  situated  about  30  miles  east  of  Ottawa. 


TRADE    STATISTICS    OF    NEWFOUNDLAND. 


The  following  statement  of  the  imports  of  electrical  and  similar 
materials  into  Xewfoundland  is  taken  from  the  recently  issued 
annual  trade  statistics  for  the  year  ended  June  :iOth,  1911  ;  iigures 
for  1909-10  are  added  for  purposes  of  comparison,  and  notes  of  any 
increases  or  decreases  are  given  :  — 

Dollar  =  4.',  2d. 


1909-10. 

1910-11. 

Increase  or 
decrease. 

Dollars. 

Dollars. 

Dollars. 

Belting.— 

From  United  Kingdom  .. 

1,000 

3,000 

+       2,000 

„      Canada      

6,000 

5,000 

-       1,000 

„      United  States 

12,000 

18,000 

-1-       6,000 

Total 

Outta-percha  manvfactures.- 


26,000 


7,000 


From  United  Kingdom ... 
,,      Canada 
„      United  States 
„      Other  countries   ... 

7,000 
31,000 
35,000 

9,000 
35,000 
50,000 

1,000 

95,000 

+ 
-1- 

+ 
+ 

+ 

2,000 

4,000 

15,000 

1,000 

Total 

73,000 

22,000 

Iron  and  xteel  ralhcaij  harx  am 

i  fittings. — 

From  United  Kingdom  ... 

„      Canada      

.,      United  States 

1,000 

2,000 

30,000 

33,000 

2,000 
7,000 

- 

1,000 
23,000 

Total 

9,000 

24,000 

Locomotiies  and  aiitomohilpx. — 

From  United  Kingdom  . . . 

„      Canada      

„      United  States       ... 

17,000 
44,000 
35,000 

32,000 

5,000 

21,000 

-(- 

1.5,000 
39,000 
14,000 

Total 

96,000 

58,000 

- 

38,000 

Ifudiator.i,  electric  light  materi 

ah  J,c.— 

From  United  Kingdom  ... 
.,      Canada 

,.      United  States       ... 
„      Germany 

3,000 
14,000 
24,000 

1,000 

10,000 
9,000 

46,000 
1,000 

66,000 

+ 
-t- 

7,000 

5,000 

22,000 

Total 

42,000 

24,000 

Machinery  for  mining  purposes 

.— 

From  United  Kingdom  ... 
.,      Canada      

„      United  States       ... 

46,000 
93,000 
38,000 

177,000 

51,000 

142,000 

39,000 

232,000 

-1- 
+ 
+ 

+ 

5,000 

49,000 

1.000 

Total 

5.5,000 

Machinery  for  local  industries. 

— 

From  United  Kingdom  ... 

„      Canada       

„      United  States 

7,000 
11,000 
9,000 

10,000 
1,000 
7,000 

+ 

3,000 
10,000 
2.000 

Motor  engines. — 

From  United  Kingdom ... 

.,     Canada      

,,      United  States 
„      Denmark  ... 


1909-10. 

Dollars. 


1,000 
1,000 
6,000 
7,000 


1910-11. 

Dollars, 


1,000 
3,000 
17,000 
4,000 


+  2,000 
+  11.000 
-      3,000 


Total         ...         15,000 

25,000 

-  + 

10,000 

Sc ient ific  imt  ru  m enis.  — 

From  United  Kingdom  ...           1,000 
.,      Canada       1,000 

1,000 

- 

1,000 

Total         ...           2,000 

1,000 

1,000 

Goods  for  Anglo-American  Telegraph  Co. — 

From  United  Kingdom  ...           2,000 

„      Canada       1,000 

„      United  States       ...           3,000 

- 

- 

2,000 
1,000 
3,000 

Total         ...           6,000 

— 

6,000 

Materials  for  wireless  telegraphy. — 

From  United  Kingdom  ...            — 
,,       United  States        ...            — 

6,000 
1,000 

-1- 
+ 

+ 

6,000 
1,000 

Total         ...           — 

7,000 

7,000 

Materials  for  ]]'e.<!tern  Telegraph  Co. — 

From  United  Kingdom  ...           — 
„      United  States       ...            — 

15,000 
1,000 

16,000 

-1- 
+ 

+ 

1.5,000 
1,000 

Total         ...           — 

16,000 

Material  for  Z>irect  Cable  Co. — 

From  United  Kingdom  ...            — 
„      Other  countries    ...           — 

18,000 
1,000 

+ 

18,000 
1,000 

+     19,000 


PROCEEDINGS    OF    INSTITUTIONS. 


9,000 


The  Faraday  Societj. 

Propeeties  op  Aluminium  Anode  Films. 

At  the  July  meeting  of  the  Faraday  Society,  Mb.  G.  E.  Bausto, 
M.Sc,  B.Eng.,  presented  a  further  study  of  these  interesting  and 
remarkable  electrolytic  formations,  following  on  his  paper  of  last 
year  on  the  same  subject.  The  present  communication  deals  with 
the  effect  of  temperature  on  the  conductivity  of  the  films.  This 
can  be  expressed  by  the  exponential  relationship  i  =  A  E""  or  log 
(  =  log  A  +  «  8,  where  i  is  the  leakage  current  through  the  film, 
and  9  the  temperature.  The  universal  obedience  to  this  logarithmic 
law  suggests  that  the  relationship  has  some  physical  significance, 
although  it  is  not  quite  clear  how  it  follows  from  Mr.  Bausto's 
theory  of  aluminium  films,  according  to  which  the  films  consist 
of  an  inner  portion,  probably  oxygen  in  a  liquid  or  highly  con- 
densed form,  and  an  outer  portion,  whose  constitution  varies  with 
the  electrolyte. 

The  exponential  constant  "a"  is  of  considerable  interest,  as  it 
was  found  to  be  independent  of  the  time  of  formation  of  the  films, 
the  voltage  of  formation,  the  strength  of  the  electrolyte,  the  cation 
present  in  the  electrolyte,  and,  up  to  a  point,  the  applied  voltage 
on  the  cell.  It  varied,  however,  with  the  electrolyte,  and  it  was 
proved  to  be  a  property  solely  of  the  anion,  being  a  definite 
function  of  the  quantity  given  by  the  sum  of  the  atomic  weights 
of  the  elements  in  the  anion  divided  by  the  valency  ;  in  other 
words,  of  the  equivalent  weight  of  the  anion.  This  relationship  is 
shown  ini  the  accompanying  curve,  fig.  1,  and  when  once  this  curve 
has  been  obtained  it  furnishes  us  with  a  method  for  the  deter- 
mination of  the  equivalent  weight  of  the  anion  in  an  electrolyte. 

A  New  Electeocapillaey  Eppect. 

A  paper  by  Me.  A.  P.RosHDESTWENSKVand  Dr.  W.  C.  McC.  Lewis 
described  some  cnrious  pulsations  of  a  mercury  meniscus  confined 
in  a  capillary  tube  dipping  into  a  solution  of  a  mercury  salt,  which 
were  first  observed  accidentally  during  the  progress  of  some  experi- 
ments with  a  capillary  electrometer.  The  movements  of  large 
mercury  surfaces  in  contact  with  various  substances  have  been 
observed  many  times,  but  such  effects  have  usually  been  traced  to  the 
formation  in  the  mercury  of  films  of  insoluble  salts,  whose  presence 
alters  the  surface  tension  of  the  mercury,  and  which  break 
mechanically,  setting  op  vibrations,  as  they  grow  thick.  These 
effects  take  place  without  the  application  of  any  electromotive 
force,  but  the  present  observations  are  truly  electro-capillary.  The 
apparatus  employed  is  shown  in  the  accompanying  diagram,  fig.  2. 

The  E.M.F.  up  to  1'5  volts  was  applied  between  the  capillary 
B  and  D,  the  former  being  the  negative  and  the  latter  the  positive 
pole.  The  solution  to  be  examined  was  placed  in  the  tube  B.  The 
difference  between  the  levels  of  mercury  in  a  and  a',  read  by  a  tele- 
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scope,  Rave  the  inoreaee  or  decrease  in  preiaure  required  to  brinjr 
the  meniecus  in  D  to  the  zero  point. 

Aa  an  example  of  the  kind  of  pulsation  which  took  place,  the 
care  of  a  decinormal  solution  of  Hjf  (nN)2  may  beconHidcred.  This 
solution  supported  a  mercury  column  f.fid  mm.  in  lieifrht.  No  pul- 
sation was  observed  until  the  applied  K..M)'.  reached  1  volt.  Then 
on  closinj;  the  circuit,  the  mercury  meniscus  was  seen  to  rise  slowly 
for  about  (1  minutes,  and  it  then  commenced  to  pulsate  over  ampli- 
tudes of  about  ..V,  mm.,  the  time  of  oscillation  beinjj  12  seconds. 

The  occurrence  of  pulsation  is  determined  by  three  factors  : — (I) 
The  value  of  the  applied  k.m.v.  ;  (2)  the  diameter  of  the  capillary  ; 
(3)  the  nature  of  the  solution.  With  reprard  to  (1),  a.s  the  K.M.F. 
increased,  the  amplitude  of  the  pulsation  increased,  but  there  did 
not  appear  to  be  any  correspondinfj  chanj^e  in  the  periodic  time. 
As  to  the  capillary,  when  it  was  so  fine  that  it  would  support  a 
column  of  mercury  700  mm.  in  height  (i.*-.,  a  diameter  less  than 
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002  mm.),  no  pulsation  occurred  under  any  E  m.f.  applied.  With 
larger  capillaries,  the  lower  limit  was  found  to  vary  with  the 
strenffth  of  the  solutions.  The  nuestion  of  an  upper  limit  has  not 
been  investiijated.  With  regard  to  the  solution,  pulsations  have 
been  observed  with  saturated  and  decinormal  solutions  of  llg  (CN).a, 
but  none  have  appeared  with  the  more  dilute  solutions  N/100  and 
N/1,00U  Hg-  C('N)j.  and  none  have  been  observed  when  the  mercury 
cyanide  solutions  have  contained  free  potassium  cyanide.  These 
limitations  suggest  that  for  the  pulsations  to  take  place,  the 
mercury  ion  concentration  must  not  be  too  low. 

The  pulsations  only  appear  with  an  E..M  K.  sufficiently  high  to 
annul  the  natural  p.d.  between  the  mercury  and  the  solution  ;  in 
other  words,  the  natural  charge  on  the  mercury  surface  has  to  be 
removed  before  visible  pulsation  sets  in.  Further,  a  small  amount 
of  electrolysis  must  be  continuously  going  on,  Hg  "  or  Hg.V  ,  or 
some  complex  cation  being  carried  towards  the  capillary  mercury 
surface.  The  approach  of  these  cations  will  induce  a  charge  of 
opposite  sign,  that  is,  cause  the  mercury  to  become  more  negatively 
charged  with  respect  to  the  isolution  than  it  already  is,  and  this 
would  decrease  the  surface  tension.     This  may  explain  the  second 
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stage  of  the  pulsation,  the  fall  of  the  mercury  column.  The 
initial  stage,  the  slow  upward  movement  of  the  mercury 
column,  or  a  slow  increase  in  the  surface  tension,  is  more 
difficult  to  account  for.  It  may  be  caused  by  a  reduction 
of  the  mercuric  solution  to  the  mercurous  state,  although  this  does 
not  seem  likely.  Experiments  with  mercurous  solutions  would 
have  to  be  made  before  this  point  could  be  settled.  The  pulsations, 
as  a  whole,  are  qaite  analogous  to  the  case  of  a  leaky  condenser 
which  is  being  gradually  charged  up  untU  the  insulation  finally 
breaks  down.  The  accumulation  of  cations,  whether  due  to  capil- 
lary or  to  electrolytic  movement  of  the  ions,  would  goon,  depending 
on  the  rate  at  which  the  ions  approach  the  surface  and  fo.ming  a 


double  layer ;  the  ions  induce  a  greater  and  greater  negative 
charge  on  th«  mercury,  thereby  lowering  the  tension  until  the 
potential  across  the  double  layer  becomes  too  great  for  the  medium 
and  deposition  of  metal  occurs.  This  would  momentarily  cause  a 
sudden  fall  in  the  p.d.,  whereby  the  mercury  would  rapidly  return 
to  its  original  position,  with  consequent  stirring  of  the  solution  in 
the  neighbourhood.  The  conditions  would  thus  be  once  more  those 
of  the  first  stage. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


"Meta"  Flat  Switches. 

The  manufacture  of  Hat  switches  has  long  been  a  speciality  of 
the  Metallic  Sea.mi.ess  Tube  (^o.,  Ltd.,  of  Wiggin  Street,  Bir- 
mingham, and  they  have  now  sent  us  particulars  of  their  most 
recent  patterns.  The  complete  range  is  illustrated  in  leatl.'ts  A7/14 
to  A7/l'2,  which  cover  switches  for  n  and  10  amperes,  single  or 
double-pole,  and  fitted  with  either  brass  or  china  covers.  The 
switches  are  divided   into   two  classes — the  "  Standard "  and  the 


Fid.  I.— "Meta"  Standabd 
Switch  Intebiok. 


Fi(i.  2. — "  Meta  '  Flat 
Switch  on  Export  Base 


"  Colonial  "  patterns — which  differ  only  in  that  the  former  has  a 
brass  link  movement,  while  the  latter  is  fitted  with  a  steatite  link, 
and  is  particularly  suitable  for  use  in  damp  positions.  The  interior 
of  the  standard  pattern  is  shown  in  fig.  1  :  two  of  these  mounted 
together  on  a  wooden  block,  with  coupled  dollies,  form  the  DP. 
switch.  The  standard  and  colonial  patterns  are  also  to  be  had  on 
the  "  export "  base,  fig.  2,  which  has  small  feet,  keeping  the  switch 
about  fV,  in.  from  the  wall.  A  two-way  switch  is  made,  as  well  as 
a  pattern  with  an  earthing  terminal ;  and  lastly,  in  fig.  :i  we  show 


Fig.  3.— "  Mkta  "  Switch  with  Grooved  Base. 


a  switch  mounted  on  a  grooved  base  for  surface  wiring — a  pattern 
of  which  large  quantities  have  been  exported  to  Continental 
countries.  The  dolly  can  be  provided  with  an  insulated  knob,  and 
the  bases,  which  are  of  English  porcelain,  are  white  or  black  as 
required. 

A  Thermo-Regfnlator  for  Elective  Resistance  Furnaces. 

The  electric  resistance  furnaces  used  in  the  laboratory  are  not 
ordinarily  fitted  with  special  means  for  regulating  the  temperature, 
and  therefore  give  more  or  less  fluctuating  temperatures,  according 
to  the  constancy  of  the  supply  current  and  the  temperature  of  the 
room.  This  is  not  a  serious  matter  in  the  majority  of  investiga- 
tions ;  but  when  the  process  under  study  is  very  sensitive  to 
temperature,  it  is  desirable  to  exclude  the  variations  if  possible. 
The  principle  used  by  Max  Bodensteix  and  Franz  Kkanendieck 
in  their  thermo-regulator,  described  -in  the  Zeit.  tiir  Elektrochemif. 
is  that  an  enclosed  volume  of  nitrogen  forces  a  thread  of  mercury 
into  a  glass  capillary  when  temperature  variations  occur,  and  this 
mercury  opens  and  closes  a  relay  and  alters  the  current  heating  the 
furnace.  This  principle  is  very  simple  and  well  known,  but  the 
difficulty  has  been  to  put  it  into  practice.  When  the  regulator  was 
placed  in  the  usual  type  of  furnace,  very  large  temperature 
fluctuations  were  observed,  which  were  undoubtedly  due  to 
temperature  lag.     This  can  be  got  over  by  winding  the  heating 


158 


THE    ELECTEICAL    REVIEW. 


[Vol.  71.     No.  1,809,  JULT  26,  1912. 


spiral  inside  the  regulator  vessel  ;  and,  as  a  matter  of  fact,  Dr. 
Horak,  alon?  with  one  of  the  writers,  was  enabled  to  secure  a 
satisfactory  constancy  of  temperature  in  this  manner.  However, 
only  one  specimen  of  the  device  was  made,  since  too  much  work 
would  be  involved  in  making  others,  in  view  of  the  life  of  the 
nickel-wire  furnaces  being  very  limited.  The  writers  have  pro- 
ceeded in  the  following-  manner  :  — 

The  temperature  variations  of  a  furnace  arise  from  variations  in 
the  supply  voltage,  variations  in  the  room  temperature,  and  the 


is  therefore  unaffected  by  vibration  or  position.  E6&cient  dampers 
are  fitted  to  secure  a  smooth  and  easily  read  curve  without 
destroying  its  accuracy. 

The  recording  mechanism  consists  of  a  paper  chart  19  in.  long  by 
4i  in.  wide,  which  is  fixed  to  an  aluminium  drum  driven  by  an 
eight-day  clock,  and  so  arranged  that,  by  means  of  a  little  switch, 
it  can  be  made  to  revolve  once  every  12  or  24  hours  as  desired.  A 
small  steel  fountain  pen,  capable  of  very  nice  adjustment,  is  screwed 


Fig.  4. — Section  of  Thebmo-Regulator. 

heating  effect  of  the  reactions  taking  place.  The  last-named 
factor  may  be  ignored.  The  first  two  changes,  however.  wUl 
infiaence  in  the  same  manner  two  furnaces  worked  in  parallel, 
assuming  that  the  exchange  of  heat  with  the  surroundings 
is  similar  in  both.  Thus,  if  a  second  furnace  is  set  up  along- 
side the  working  furnace  and  if  instead  of  having  the  usual 
wound  tube  the  second  furnace  contains  a  porcelain  or  metal  bulb, 
in  which  the  heating  coil  lies,  the  change  of  pressure  of  the  gas 
contained  by  this  bulb  can  be  used  to  keep  the  temperature  constant, 
after  the  fashion  of  an  ordinary  thermo-regulator.  The  practical 
realisation  of  this  ifiea  is  shown  in  the  illustration,  fig.  4,  where  a  is 
the  regulator  vessel,  a  wcldless  steel  tube.  45  mm.  in  diameter,  and 
ISO  mm.  long.  Into  the  cover  of  this  steel  tube  are  inserteJ 
insulated  current  leads.  Inside  the  vessel  two  short  pins  project 
through  the  cover,  and.  in  conjunction  with  three  similar  ones  let 
into  the  bottom  of  the  vessel,  they  support  a  thin-walled  porcelain 
tnbe,  on  which  the  nickelin  resistance  is  wound. 

Like  the  working  furnace,  this  vessel  lies  in  an  asbestos  box 
filled  with  burned  magnesia.  At  B  a  steel  capillary  leads  from  the 
vessel  to  the  mercury  contact  c.  The  .stopcock  D  serves  for  intro- 
ducing the  nitrogen  and  for  coarsely  adjusting  the  volume  to  be 
used.  Fine  regulation  is  secured  by  the  contact  screw  E.  In  order 
to  prevent  the  mercury  from  working  back  into  the  regulator 
vessel  when  the  heating  current  is  intentionally  cut  off.  a  loop. 
1  mm.  in  diameter  and  nearly  760  mm.  long,  is  inserted  between 
the  steel  capillary  and  the  contact,  and  underneath  the  loop  is  an 
extension.  This  regulator  niust  not.  ot  course,  work  against  the 
outside  atmospheric  pressure,  otherwise  barometric  variations  will 
cause  errors.  A  closed  air-volume  is  therefore  introduced  at  -F  in  a 
Dewar  vessel,  kept  constantly  in  ice.  It  is  protected  against  the 
outside  air  at  the  contact  screw  by  a  mercury  seal,  and  can  be  filled 
or  relieved  by  a  cock  attached  laterally. 

The  writers  state  that  this  regulator  does  more  than  those  which 
keep  the  voltage  at  the  furnace  constant,  since  it  compensates  for 
the  variations  in  room  temperature.  It  has  been  possible  with  the 
regulator  to  keep  temperatures  of  800°  to  '.iOO°  C.  constant  to  within 
1°  over  periods  of  several  weeks. 

Electrically-DriTeii  Frequency  Recorder. 

To  meet  the  necessity  for  a  permanent  record  of  the  frequency 
of  supply  in  a  c.  stations,  a  device  was  brought  out  by  Messrs. 
.Tess  Ortex-Bovixg  \  Co.,  of  '.ij.  Union  Court,  Old  Broad 
Street,  E.C.,  and  supplied  to  the  Xewcastle-on-Tyne  Electric 
Supply  Co..  in  which  a  combined  tachometer  and  tachograph, 
operating  upon  the  centrifugal  pendulum  principle,  was  driven 
by  a  horizontal  synchronous  motor  mounted  on  the  same  base 
plate,  and  connected  to  the  tachograph  spindle  through  bronza 
bevel  gearing.  Slight  troubles  were,  however,  experienced  from 
vibration  due  to  the  horizontal  arrangement,  and  although  after 
several  Eilterations  and  repairs  this  instrument  is  now  running  very 
satisfactorily,  the  makers  felt  that  something  more  suitable  might 
be  devised  by  the  employment  of  a  vertical  motor.  They  have 
therefore,  after  many  careful  tests,  put  on  the  market  an  instru- 
ment in  which  practically  the  same  tachometer  and  tachograph 
have  been  employed,  but  a  special  base  has  been  added  to  it  to  take 
a  neatly  enclosed  self-starting  synchronous  motor,  which  is  mounted 
vertically  very  close  to  the  tachograph  spindle,  to  which  it  is 
directly  connected  by  a  flexible  coupling.  Ball  bearings  take  up 
the  weight  of  rotor  and  tachometer  pendulum,  with  the  result  that 
the  whole  apparatus  runs  without  vibration,  and  takes  very  little 
power  to  drive  it.  The  tachometer  pendulum,  which  acts  on  the 
principle  of  the  centrifugal  governor,  has  been  designed  so  that  the 
centrifugal  force  of  the  weights  is  directly  opposed  by  the  springs 
without  the  intervention  of  cranks  or  levers,  and  the  outward 
motion  of  the  weights  is  a  rotating  one,  so  that  all  friction  is  taken 
up  by  a  small  steel  spindle.  The  ratio  of  the  internal  friction  to 
the  centrifugal  and  centripetal  forces  (vvhich  constitutes  the 
insensitiveness)  is  extremely  small,  and  any  change  in  speed,  however 
small,  is  therefore  instantly  and  exactly  recorded.  In  addition. 
four  weights  are  employed,  which,  being  in  exactly  opposed 
positions,  keep  the  whole  pendulum  balanced,  and  the  instrument 


Fig.  .■>. — Ortex-Boving  Freqcexcy  Recorder. 


to  a  little  roller  carriage,  which  moves  up  and  down  between  two 
guide  rods,  and  is  connected  directly  to  the  indicator  mechanism  by 
a  straight  rod. 

The  dial  is  about  13  in.  in  diameter,  and  both  dial  and  chart  are 
calibrated  in  cycles  per  second  and  corresponding  revolutions  per 
minute  to  suit  the  generating  station  for  which  the  instrument  is 
made.  The  whole  instrument,  as  shown  in  fig.  5,  stands  nearly  six 
feet  high,  and  is  finished  in  black,  with  silver  plated  edges,  rim,s 
and  lubricators. 

Especial  care  is  taken  in  the  testing  of  each  instrument,  which  is 
completely  calibrated  by  hand,  so  that  absolute  exactitude  is 
assured  at  all  speeds,  and  the  makers  guarantee  each  instrument 
for  twelve  months. 

The  Glasgow  Corporation  and  the  British  Thomson-Houston  Co. 
are  amongst  the  users  of  these  instruments,  and  express  perfect 
satisfaction. 

An  Electric  Rireter. 

An  account  is  given  in  the  Genie  Civil  of  an  electric  riveter 
made  by  Messrs.  K.\rl  Flohr,  which  is  illustrated  herewith  in 
part  section,  fig.  0.  The  armature  a  of  the  motor,  which  is  pivoted 
at  '',  can  be  coupled  to  the  shaft  <•.  which  is  screwed  to  fit  the 
swivelled  nut  i ;  the  armature  runs  continuously  in  one  direction, 
and  the  coupling  is  effected  by  a  magnetic  clutch  in  the  tly-whee), 
which  is  controlled  either  by  the  lever  e  or  automatically  by  the 


ifOCi  

Fig.  6. — Karl  Flohr  Electric  Riveter. 


contacts  y  h,  which  actuate  the  circuit-breaker  /',  and  are  adjusted 
so  that  the  armature  is  unelutched  before  the  die  touches  the 
rivet.  The  closing  of  the  rivet  is  therefore  effected  by  the 
momentum  of  the  fly-wheel  on  the  screw-shaft  <•  .■  at  the  same  time 
a  spring  on  the  end  of  the  shaft  c  is  compressed,  and  serves  to 
bring  the  nut  ;  back  to  place  after  the  operation.  The  die-head  is 
pivoted  to  the  lever  which  carries  the  nut  and  to  a  rod  k,  which 
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niaintoinfi  the  die  always  in  nlijfnment  with  ita  fellow.  The 
machine  weighs  about  1,2(10  kp.,  and  is  suspended  at  its  centre  of 
gravity  from  a  crane  by  a  swivel,  so  that  it  can  easily  be  manipu- 
lated by  one  man  with  the  handle  c. 


DAVIS    ELECTRICAL    CO.,    LTD. 


[Enha.sced  Dkbentuke  Secliuty, 


An  inquiry  was  held  on  Tuesday,  before  Mr,  Uefristrar  Hood,  at  the 
London  Bankruptcy  Court,  intotheaffairsof  Davis  Electrical  Co,,  Ltd., 
17,  Moor  Street,  Cambridne  (irons,  W.C,  atjainst  which  a  compul- 
sory winding-up  order  was  made  Inst  .January  upon  the  petition 
of  a  creditor.  The  accounts  filed  under  (he  liquidation  showed 
assets  valued  at  £2,92:i  and  entirely  absorbed  in  the  debenture 
claims  of  £3,313;  unsecured  debts,  £3,358  ;  and  with  regard  to 
contributories  a  deficiency  of  £4,78('>. 

Mr.  11.  Broiiffham,  Senior  Official  Receiver,  attended  for  the 
Board  of  Trade  to  conduct  the  inquiry  ;  Mr.  Rook  represented  the 
Sloan  Electrical  Co.  ;  and  Mr.  Whateley  was  briefed  on  behalf  of 
Mr.  Harry  Emanuel  Davis,  the  only  witness  called  to  give 
evidence. 

Replying  to  Mr.  Brougham,  the  witness  stated  that  he  was  the 
managing  director  of  the  company  which  was  formed  in  October, 
190.'<,  as  a  private  company,  to  acquire  and  carry  on  his  business  of 
manufacturer  of  and  dealer  in  electric  and  other  lamps  and  electrical 
accessories  at  17,  Moor  Street.  Witness  had  started  the  business  in 
1'.I03.  The  accounts  of  the  trading  for  the  three  years  preceding  the 
formation  of  the  company  showed  a  gradually  d'minishing  profit. 
In  1905  it  was  .tfi.Mi  ;  in  19ii(i  it  was  only  £484  ;  and  in  1907  it  had 
fallen  to  £377. 

What  was  your  object  in  forming  the  company  .' — It  was  to 
obtain  further  capital,  and  his  father-in-Uiw  (Mr.  Charles  Levy) 
was  willing  to  provide  it  on  the  security  of  the  debentures.  The 
additional  capital  was  required  in  order  to  increase  the  turnover, 
and,  consequently,  the  net  profits. 

Was  it  not  only  required  for  the  payment  of  current  liabilities  .' — 
The  witness  agreed  that  a  portion  of  the  money  so  obtained  was 
used  in  that  manner,  although  he  could  not  state  the  amount.  The 
directors  were  Mr.  Chas.  Levy,  Mr.  Harry  Norman  Howlett  and 
himself.  Mr.  Howlett  had  been  a  trade  competitor  for  12  years. 
The  directors"  (|ualifications  of  £10  shares  each  were  all  provided 
by  witness,  who  was  appointed  managing  director  for  life  at  a 
salary  of  £.">00  per  annum. 

How  was  that  salary  arrived  at,  having  regard  to  the  profits 
previous  made  .' — The  average  of  the  three  previous  years  was  £4Cit 
a  year,  and  it  was  thought  that  with  an  increased  capital  there 
would  be  increased  turnovers  and  profits.  Mr.  Howlett  was  to 
receive  £3  Kls.  per  week  and  a  commission  of  20  per  cent,  on  the 
net  profits,  his  duties  being  to  supervise  the  shipping  department, 
and  to  act  as  buyer  and  general  representative  of  the  company.  He 
remained  on  the  board  of  directors  until  the  company  was  wound 
up,  when  he  went  abroad.  Mr.  Levy  retired  from  the  directorship 
in  March,  1910.  The  purchase  agreement  was  executed  on  October 
12th,  1908,  and  by  its  terms  the  company  agreed  to  purchase 
the  goodwill  and  as.-sets  of  the  business  as  at  January  Ist,  1908. 
subject  to  the  liabilities  at  that  date.  The  comp,any  were  to  make 
up  any  deficit  or  retain  any  surplus  ;  they  were  to  purchase  the 
fixtures  and  fittings,  stock  in  trade,  and  the  equity  in  the  lease  of 
17,  Moor  Street;  that  lease  was  valued  at  £370,  and  was  held  by 
the  bank  as  security  for  an  advance  of  between  £400  and  £.n00. 
The  purchase  consideration  came  out  at  .i;l,99.'<,  and  was  satisfied 
by  the  issue  of  998  fully-paid  ordinary  shares  of  £1  each,  and 
£1,000  debenture  bonds,  carrying  5  per  cent,  interest,  and  covering 
the  whole  of  the  company's  assets.  As  the  businefs  was  to  be 
acquired  from  January  1st,  1908,  witness  was  to  receive  £200 
for  his  services  between  that  date  and  the  date  of  completion. 

Asked  why  the  business  was  taken  over  as  from  January  1st, 
1908,  the  witness  explained  that  the  reason  was  to  avoid  the 
expense  of  stock-taking  and  accountants'  fees.  The  goodwill  was 
taken  at  £1,129,  and  the  purchase  price  was  fixed  after  consul- 
tation with  his  solicitor  and  accountant.  At  the  first  board 
meeting  held  on  October  12th,  1908,  witness  was  allotted  998  shares, 
and  the  directors  authorised  the  issue  of  debentures  for  a  sum  not 
exceeding  £2,000  at  5  per  cent,  interest,  and  to  be  secured  on  the 
company's  assets.  The  purchase  was  completed  on  November  12th, 
1908,  when  10  debentures  of  £100  each  were  issued  to  him.  On 
the  same  day  five  debentures  for  a  like  amount  were  issued  to  Mr. 
Levy  for  cash  advanced.  The  trading  accounts  for  the  year  1908 
showed  a  trading  profit  of  £155,  but  after  charging  witness's 
remuneration  of  £268,  and  the  debenture  interest  of  £10,  that  profit 
was  converted  into  a  loss  of  £123. 

Therefore,  the  company  was  insolvent  from  the  start  / — I  under- 
stood from  the  accountant  that  there  were  more  assets. 

The  assets,  apart  from  the  goodwill,  amounted  only  to  £800  or 
C'.iOd  .'—Yes. 

Mr.  Whateley  advised  the  witness  not  to  answer  a  question  in  the 
affirmative  if  he  did  not  thoroughly  understand  it. 

Was  the  balance  of  assets  over  liabilities  sufficient  to  cover  the 
debentures  that  were  issued  .' — I  cannot  say  ;  I  do  not  quite  under- 
stand it. 

Further  examined,  the  Witness  agreed  that  the  result  of  the 
company's  trading  had  been  a  continuous  loss.  In  1908  it  was 
£50  ;  in  1909  it  was  £834  :  in  1910  it  was  £63  ;  and  for  the  nine 


months  in  1911  until  the  appointment  of  a  Receiver  for  the 
debenture-holders,  it  was  £1,718.  In  conse(iuence  of  those  losses, 
it  was  deemed  necessary  to  obtain  further  funds  with  which  to 
carry  on  the  business,  and  they  were  provided,  from  time  to  time, 
by  Mr.  Levy,  on  the  security  of  debentures.  The  first  issue  was 
exhausted  by  the  allotment  on  November  12th,  1908,  of  £1,000  to 
witness  as  part  of  the  purchase  consideration  ;  of  £.')00  on  the 
same  date  to  .Mr.  Levy  for  cash  advanced  ;  and  in  September,  1909, 
of  £.'iCO  to  Mr.  Levy,  also  for  cash  advanced.    Then  on  May  Ifith, 

1910,  an  issue  of  £2,0ihi  second  debentures  was  authorised,  of  which 
Mr.  Levy  received  £6oO  for  cash,  one-half  beincr  advanced 
at  the  time,  and  the  other  half  having  been  advanced  one 
month  previously,  and  witness  received  C500,  being  £200  for  cash, 
£200  in  respect  of  a  liability  of  the  old  business,  which  liability 
was  taken  over  by  the  company,  but  from  which  his  creditor  would 
not  release  him,  and  £100  for  salary  due.  In  March,  1910,  on  the 
occasion  of  his  marriage,  witness  transferred  to  the  trustees  of  the 
marriage  settlement  his  £l,iiOii  first  debentures  and  £960  shares, 
whilst  Mr.  Levy  transferred  £500  first  debentures. 

So  that  at  the  present  time  £1,500  first  dibentures  are  held  by 
the  trustees  of  your  marriage  settlement  .' — 'Ves. 

And  Mr.  Levy  holds  £500  first  debentures  and  £600  second 
debentures .' — Yes. 

And  you  hold  £500  second  debentures  .' — Yes. 

The  company  was  pressed  for  money  throughout  its  existence  .' — 
I  don't  think  so. 

But  did  you  not  continually  have  to  get  advances  from  Mr.  Levy 
for  the  purposes  of  the  trading  .' — All  the  advances  made  by  Mr. 
Levy  were  for  the  purposes  of  the  trading. 

They  amounted  to  £l,i;(>0  .'—Yes. 

Examination  continued:  In  August  or  i^eptemlier,  1911,  one  of 
the  company's  customers  informed  them  that  he  was  unable  to  pay 
his  account,  and  asked  for  further  time  in  which  to  do  so  ;  witness 
thereupon  approached  his  father-in-law,  with  a  vie«'  to  obtaining  a 
further  advance  of  £l,0ii0.  He  was  led  to  believe  that  the  loan 
would  be  forthcoming,  but  in  the  early  part  of  October  Mr.  Levy 
told  him  that  "  it  was  no  good  enough  to  put  any  more  money  into 
the  concern."  On  September  25th  witness  had  consulted  his 
solicitor  regarding  the  position  of  the  company,  and  was  advised 
that  if  the  desired  advance  was  not  forthcoming,  ''the  best  thing 
to  do  would  be  to  close  the  concern  up.  "  A  notice  of  voluntary 
liquidation  was  sent  out  to  the  shareholders  on  September  28th  ;  a 
meeting  of  the  shareholders  was  held  on  October  6th,  when  a  reso- 
lution for  voluntary  liquidation  was  passed,  and  Mr.  G.  E.  Corfield, 
chartered  accountant,  was  appointed  as  Receiver  on  behalf  of  the 
debenture-holders,  and  took  possession  of  the  company's  property 
and  assets. 

Did  you  propose  Mr.  ('orfield  for  the  post  of  Receiver  .' — Yes. 

The  Senior  Official  Receiver :  Then  he  was  practically  your 
nominee. 

In  further  examination,  the  witness  stated  that,  between 
^  September  1st  and  October  6th,  inclusive,  goods  to  the  amount  of 
£1,613  weredelivere<l  to  the  company,  and  he  admitted  that  he  had 
never  ordered  goods  to  that  extent  within  a  corresponding  period  in 
former  years.  In  addition  to  the  goods  which  were  delivered,  orders 
were  given  to  two  firms  for  stock  to  the  value  of  £160,  which  were 
not  delivered,  but  w'tness  only  knew  of  one.  at  least,  of  tho'e  two 
orders  having  been  given,  until  after  the  winding-up  order  was  made 
against  the  company.  It  was  probably  the  fact  that,  out  of  the 
£1,613  worth  of  goods  delivered  in  the  last  six  weeks  of  the  com- 
pany's existence,  nearly  one-half  was  delivered  after  September 
25th — the  date  on  which  witness  consulted  his  solicitor  upon  the 
company's  position. 

And  goods  to  the  extent  of  £236  were  actually  ordered  after 
September  25th  .'—Those  goods  were  ordered  by  Mr.  Howlett,  as  a 
rule. 

Did  you  order  any  of  them  yourself ,'— I  cannot  say.  I  must 
have  ordered  a  few.  but  I  cannot  remember  what  they  were. 

Did  you  tell  Mr.  Howlett  to  stop  the  orders  after  yon  consulted 
with  your  solicitor  .' — No. 

Did  you  tell  him  you  had  seen  your  solicitor  and  what  his  advice 
was  .' — I  did. 

Did  he  say  anything  about  that  .'—I  cannot  remember  what  be 
said,  but  he  was  under  the  same  impression  as  myself — that  the 
money  would  be  forthcoming. 

From  September  1st  to  October  6th,  1911,  goods  to  the  extent  of 
£665  were  sold  .' — Yes. 

The  result  of  those  transactions  was  a  considerable  addition  to 
the  stock  during  that  period  .'  —  Not  a  considerable  addition. 

Well,  an  addition  of  over  £1,000  .' — Yes. 

So  that  the  security  available  for  the  debenture-holders  was 
greatly  enhanced  at  the  expense  of  the  unsecured  creditors  .'—Yes. 

Was  the  principal  reason  for  making  these  considerable  additions 
to  the  stock  to  enhance  the  value  of  the  debentures  .'  —  No,  sir. 

Y'ou  received  yonr  salary  as  managing  director  in  full .' — I  thought 
I  did  not,  but  it  appears  that  I  did. 

Witness  further  agreed  that  the  business  was  still  being  carried 
on  at  Moor  Street,  and  the  proceeds  of  the  sales  were  being  received 
by  the  Receiver  for  the  debenture-holders.  He  was  now  acting  as 
manager  for  the  Receiver  at  a  salary  of  £4  per  week.  No  attempt 
had  been  made  to  dispose  of  the  goodwill,  but  in  October  or 
November,  1911,  an  attempt,  in  a  private  and  confidential  manner, 
was  made  to  sell  the  business  as  a  going  concern. 

And  the  proceeds  of  the  sale  of  these  goods  are  devoted  to  paying 
off  the  debentures  .'^-I  suppose  you  are  right. 

Mr.  Rcok  asked  the  witness  ;  Seeing  that  goods  to  the  value  of 
£1,613  were   delivered   between   September   1st  and   October  6th, 

1911,  what  was  the  value  of  goods  ordered  between  those  dates 
bnt  not  delivered  .'—Witness  replied  that  he  had  not  the  slightest 
idea. 
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But  surely  everyone  you  gave  orders  to  did  not  send  them  in  ? — 
I  should  think  they  did. 

Mr.  Rook  :  Well,  if  so  they  are  "one  of  us.'' 

Further  replying:  to  Mr.  Rook,  witness  said  the  orders  given 
would  have  been  signed  by  Mr.  Hewlett,  or  Mr.  Williams,  the 
accountant,  or 

Mr.  Rook  :  The  office  boy,  did  he  sign  orders  .'—That  is  a  eilly 
question. 

Referring  to  goods  supplied  by  a  certain  firm,  Mr.  Rook 
remarked,  "  You  always  told  me  their  goods  were  too  dear  for  you  ; 
they  were  cheap  to  you  then,  I  suppose." 

Asked  regarding  a  duplicated  order,  witness  explained  that  it 
had  been  duplicated  by  mistake.  He  would  not  admit  that  he  was 
very  plensed  to  get  delivery  of  both  sets  of  goods. 

Mr.  Rook  ;  Where  is  Mr.  Hewlett  /—He  has  gone  to  Canada. 

Did  he  pay  his  own  passage  money? — No. 

Very  well,  I  won't  ask  you  who  did.  Now,  you  had  certain 
goods  on  consignment .' — The  company  did. 

But  you  are  the  company.  You  were  vendor,  shareholder, 
debenture-holder  and  managing  director.  Why  have  you  not  set 
out  the  lease  as  an  asset  in  the  statement  of  affairs  1 — Because  the 
dilapidations  would  cost  more  than  the  lease  is  worth. 

Mr.  Rook :  When  you  sold  the  business  to  the  company  it  was 
valued  at  £370,  and  you  are  still  occupying  the  premises,  although 
the  lease  is  of  no  value. 

Mr.  Whateley  :  He  is  not  occupying  the  premises. 

Mr.  Rook :  If  he  is  not,  his  ghost  is  in  the  shape  of  the 
Receiver. 

The  Witne.is  reminded  Mr.  Rook  that  before  leaving  this  country 
for  Canada,  Mr.  Howlett  saw  the  members  of  the  Committee  of 
Inspection,  and  informed  them  that  he  had  been  offered  an  appoint- 
ment in  Canada. 

Mr.  Rook :  Who  had,  or  will  have,  the  advantage  from  the 
orders  given  in  September,  either  by  you  or  Mr.  Howlett,  or  the 
others  .' — Eventually  the  debenture-holders  will. 

It  was  your  intention  for  them  to  have  it .' — Certainly  not. 

The  Registrar  ;  We  need  not  go  into  the  witness's  intentions. 

Re-examined  by  Mr.  Whateley,  Witness  agreed  that  the  goodwill 
which  had  been  taken  at  £1,12.'*,  was  partly  represented  by  book 
debts  owing  to  the  business  at  the  date  of  the  company's  formation. 
Although  he  had  told  the  Senior  Official  Receiver  that  the  company 
was  pressed  for  money,  no  writ  had  ever  been  issued  against  them. 
All  the  departments,  except  the  shipping  department,  showed  a 
profit  on  the  trading,  and  witness  only  discovered  at  the  latter  end 
of  last  October  that  that  department  was  not  making  a  profit. 
Mr.  Corfield,  the  Receiver  for  the  debenture-holders,  had  never 
previously  been  employed  either  by  witness  or  the  company,  but  he 
had  acted  for  certain  of  the  creditors.  Mr.  Levy  had  advanced 
money  to  the  company  from  time  to  time,  and  right  up  to  October 
6th,  1911,  witness  felt  certain  that  he  would  make  them  a  further 
advance. 

Mr.  Whateley  :  Is  there  any  ground  for  the  suggestion  that  you 
ordered  goods  becau.se  you  wanted  to  cheat  the  unsecured  creditors 
for  the  benefit  of  the  debenture-holders  ? — Certainly  not.  The 
witness  added  that  having  in  the  usual  way  ordered  goods  heavily 
in  May,  1911.  the  orders  dropped  down  in  .Tune,  July  and  August, 
with  the  result  that  it  was  necessary  to  replenish  the  stock  in 
September.  When  he  gave  the  orders  in  the  latter  month  he  had 
no  idea  that  they  would  have  to  close  down.  The  value  of  the 
duplicated  order  referred  to  by  Mr.  Book  was  £8. 

The  inquiry  was  closed. 
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Oomplled  expressly  for  this  joarnal  by  Messrs.  W.  P.  Tbomfson  &  Oo., 
Electrical  Patent  Agents,  286,  High  Holborn,  London,  W.O.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  shonld  be  addressed , 


16.041.  "Electric  retort  furnaces."  J.  Bally.  {Convention  date,  July  llth, 
1911,  France.)    July  9th.    (Complete). 

16.042.  "  Elpeiric  boilers,"  J.  Bally.  (Convention  date,  July  11th,  1911, 
France.)   July  9th.    (Complete.) 

lfi,04S.  "  Electric  transformer  boilers."  J.  Bally.  (Convention  date,  July 
20th,  1911,  France.)    July  9th.      (Complete.) 

16  044  "Process  for  manufacturing  fire-prcot  electrically  conducting  moulded 
bodies."  Gf.brvder Siemens  &  Co.  (Convention  date,  July  20tb,  1911,  GermaDy.) 
July  9th.    (Complete.) 

16,048.  "  Apparatus  for  automatic  electric  heating."  H.  Leitner.  July 
9th. 

16,066.    "Switches  forelectiic  wiring  systems."    L.Milne.    July  9th. 

16  C82  "  Signalling  apijaratus,  particularly  for  use  in  mines."  Sterling 
Telephone  and  Electric  Co.,  Ltd.,  and  F.  G.  Bell.    July  9th. 

16,084.  "  Secret  intercommunication  telephone  systems."  Telephonfabrik 
Akt.-Ges.vohm  J.Berhneu,  (Convention  date,  December  22nd,  1911, Germany.) 
July  9th.    (Complete.) 

16.096.  "  Electrically-controlled  rove  stops."  J.  R.  K.  Sharp.  July  9th. 
(Complete.) 

16,1C4.  "  Means  for  connecting  electrical  conduits  to  their  fittings."  Elec- 
trical CoNDCiis,  Ltd.,  and  J.  R.  A.  Hemming.    July  lOth. 

10.119.  "  Brackets  or  pendants  for  gas,  electric  and  other  lighting  purposes." 
H.  Pebrv.    July  lOth. 

16,126.    "Electric  battery  lamps."    H.  Hcnte.    July  10th. 

16,134.  "  Prepayment  meter  for  electricity,  gas,  or  the  like."  Alloemeine 
Eleetricitats-Ge's.  (Convention  date,  July  10th,  1911,  Germany.)  July  10th. 
(Complete.) 

16,142.    "  Time  switch."    8.  Chigeh.    July  10th.    (Complete.) 

16,144.  "  Electrical  contact  plugs  for  switchboards  or  the  like  and  method 
of  producing  same  "  M.  B.  Richter.  (Convention  date,  July  10th,  1911, 
Sweden.)    (Complete.) 

16,147.  "  Protection  of  electric  mains  and  the  like."  W.  B.  Woodhouse. 
July  10th. 

16.150.  "Electric  heating  or  cooking  apparatus."  Siemens  Bros.  Dynamo 
Works,  Ltd.,  and  H.  A.  Bate.    July  10th. 

16  1.91  "  Selector  switching  device  for  automatic  telephone  systems  and  the 
like."  Telephon  Appabat  Farrik  E.  Zwietusch  4  Co  .  G.m.b.H.  (Conven- 
tion date,  January  18th,  1912,  Austria.)    July  10th.     (Complete.) 

16  162,  "Method  of  moisture-proofing  cord  conductors."  Western  Elec- 
tric Co.,  Ltd.  (Western  Electric  Co.,  United  States.)  July  10th.  (Com- 
plete.) 

16,15H.  "Electric  cable  sheath."  Western  Electric  Co.,  Ltd.  (Western 
Electric  Co.,  United  States.)    July  10th.    (Complete.) 

16.163.  "  Wave  detectors  for  radio-telegraphy  and  telephony."  L.  J.  L.  D. 
Thibault.  (Convention  date.  May  24th,  19H,  France.)  July  lOth.  (Com- 
plete.) 

16.164.  "Electric  discharge  apparatus."  R.  Moretti.  (Convention  date, 
July  15th,  1911.  Italy.)    July  10th.    (Complete.) 

16,174.    "  Automatic  electric  supply  system."    H.  Leitner.  July  10th. 

16.207.    "  Accumulator  case  and  the  like."    J.  A.  Walshaw.    July  11th. 

16,219.  "Treating  iron  scrap  by  electrolysis."  H.  C.  Wolterecr  and  J. 
Moeller,    July  11th. 

16  229.  "Electrical  switches."  A.  H.  Kling  and  B.  D.  Horton.  (Con- 
vention date,  July  llth,  1911,  United  States.)    July  llth.    (Complete.) 

16,231.  "  Electrcmflgnetio  hammer."  W.  Richards  and  W.  W.  Richardu. 
July'lu'h. 

16,241.    "Telephones."    E.  Bamdohr.    July  llth.    (Complete.) 

16.269.  "Automatic  cut-outs  and  ammeters  for  oar-lighting  and  other 
dynamos."    Optalvte,  Ltd.,  and  J.  Hewett.    July  llth. 

16.270.  "  Electrical  connections  for  motor-car  lamps  and  the  like." 
Optalyte,  Ltd.,  and  J.  Hewett.    July  llth. 

16,287.  "Electric-current  governors."  J.  P.  W.  Bearle  and  B.  H.  Lacey. 
July  12th. 

16.296.  "  Method  of  carrying  out  chemical  gas  reactions  by  means  of  an 
electrical  discharge."  H.  Andriessens  and  J.  Scheidemandel.  July  12th. 
(Complete.) 

16,307.  "  Appliances  or  means  for  mounting  incandescence  electric  lamps 
and'the  manufactuie  thereof."    A.  W.  Bedttell.    July  12th. 

16.317.  "Thermostats  for  controlling  electric  circuits."  A.  W.  Prim  and 
F.  W.  Boper.    July  12th. 

16.318.  "Electric  conduits."    E.A.Edwards.    July  12th. 

16,343.  "  Electric  controllers,  starting  switches  and  the  like."  Siemens 
Bros.  Dynamo  Works,  Ltd.,  and  B.  G,  Payne.    July  )2lh. 

16  368.  "Maximum  time  meter."  Allhemeine  ELEBTRicirATS  Ges,  (Con 
ventiondate,  July  14th,  1911,  Gei  many.)    July  12th.    (Complete.) 

16  360.  "  Telephones  and  hooters  for  motorcars."  Sterling  Telephone 
AND  Electric  Co.,  Ltd.,  and  F.  G.  Bell.    July  12th. 

10  .374.  "  Subscribers'  stations  in  automatic  telephone  systems."  ZrvNO- 
stenska  Banka  V  Praze.  (Convention  date,  July  12th,  1911,  Austria  )  July 
r2th.    (Complete.) 

16,384.  "  Apparatus  for  measuring  the  electric  conductivity  of  liquids." 
M.  CopLANS.    July  13th. 

16,406.  "  Revolving  electric  furnace  intended  chiefly  for  the  manufacture  of 
aluminium  nitride."  Societe  Generale  des  Nitri:res.  (Addition  to 
20,299/10.  Convention  date,  August  4th,  1911,  France.)  July  18th.  (Com> 
plete.) 


16,878.    "Galvanic  batteries."    H.  E.  Fry.    July  8th. 

15.905.  "  Eleotrio  lift  or  hoist  starting-rod  or  rope-locking  apparatus." 
M.  T.  Medway.     July  8th. 

15,915.  "  Method  nf  enabling  microphones  to  be  worked  when  connected  in 
parallel."    R.  Goldschmidt.    July  8th.    (Complete.) 

15,920.  "Electric  aerial  rail  or  rope-ways."  Elfkibowotoren-Werke 
Hermann  Gradenwitz.  (Addition  to  and  divided  applicalic-n  on  12,833,  1912. 
Convention  date,  July  8lh,  1911,  Germany.)    July  8th.     (Complete.) 
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Owixr;  to  the  nipid  increase  in  local  rates  during  recent 
years,  it  is  of  the  utmost  imjwrtance  to  engineers  and  manu- 
facturers to  see  that  they  are  not  called  upon  to  pay  an 
undue  proiwrtion  of  the  burden.  The  rating  authorities  are 
naturally  anxious  to  draw  water  from  the  deepest  well.  A 
large  and  flourishing  concern  which  is  known  to  be  making 
considerable  profits  is  supposed  to  be  able  to  pay  rates  with- 
out any  serious  difficulty  ;  and  what  is  more,  in  its  corporate 
capacity,  it  has  no  vote  or  say  in  the  appointment  of  the 
body  which  levies  the  rate.  If  rates  are  unduly  raised  in 
residential  suburbs,  the  ratepayers  can  make  their  voices 
heard  at  the  next  elections.  But  a  concern  which  has  a 
rateable  value  far  exceeding  that  of  a  thoufand  small 
dwellings  can  secure  no  relief  by  such  means. 
In  what  way,  then,  can  relief  be  obtained  r 
By  an  unfortunate  development  of  judge-made  law, 
it  has  come  about  that  although  theoretically  it  is  only 
land  and  buildings  that  are  brought  into  rating,  loose 
machinery  is  taken  into  account  for  the  purpose  of 
enhancing  value.  Take,  for  instance,  a  mill  which  is 
electrically  driven.  The  numerous  motors  which  are  avail- 
able for  the  distribution  of  power  must  all  be  treated 
as  part  of  the  premises  of  which  the  liypothetical 
tenant  is  supposed  to  be  the  leaseholder.  This  was 
decided  in  the  Tyne  boiler  case.  That  decision  is 
so  well  known  that  we  need  not  refer  to  it  except  to  say  that 
it  is  the  leading  authority  for  the  propcsition  that  loose 
machinery  is  to  be  taken  into  account  as  enhancing  the  rate- 
able value  of  the  properly  where  it  is  found  :  but  it  does  not 
lay  down  any  principle  upon  which  the  enhancing  value  of 
machinery  is  to  be  estimated.  Nor  is  there  any  other  case 
which  does  this.  It  appears  to  be  settled  now  that  each 
Court  of  Quarter  Sessions  must  work  out  this  difficult  point 
for  itself  ;  and  provided  the  bench  of  magistrates— or  the 
recorder  of  a  borough,  as  the  case  may  be — gives  no  reason 
for  a  decision,  that  decision  is  final.  This  is  an  exceedingly 
unsatisfactory  state  of  the  law.  To  take  an  illustration  : 
What  is  there  to  prevent  the  Court  taking  the  value  or  the 
profit-earning  capacity  of  the  machinery  into  consideration  in 
order  to  arrive  at  the  rateable  value  of  a  mill  'r 

Having  regard  to  the  decision  in  the  Tyne  boiler  case,  it 
appears  to  us  that  the  Recorder  of  Leeds  and  the  Court  of 
Appeal  came  to  a  correct  conclusion  as  the  law  now  stands  ; 
but  it  is  quite  within  the  power  of  the  House  of  Lords  to 
reverse  the  principle  of  the  Tyne  boiler  case  if  the  Hunslet 
case  is  brought  before  them.  Whether  they  will  do  so  is  another 
matter ;  but  the  case  is  of  such  importance  that  a  statement  of 
the  facts  is  well  worthy  of  perusal.  The  appellant  was  the 
occupier  of  certain  buildings,  known  as  the  Standard  Works 
in  Hunslet,  where  he  carried  on  the  business  of  a  general 
jobbing  engineer.  The  gross  estimated  rental  of  the  property 
was    £G7,   and  the   rateable  value  of  buildings,   &c.,  £45. 
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Before  the  above  rating  the  appellant  was  assessed  at  £29 
gross  and  £22  rateable.     He  appealed  from  the  decision  of 
the  Assessment  Committee  to  the  Recorder  of  Leeds.     It  is 
necessary  at  this  point  to  state  that  the  appellant's  property 
consisted  of   an    office,    a    model    room,   a    fitting  shop,  a 
machine  shop,  a  store,  an  engine  room,  a  shed,  and  a  jard, 
all  of  which  except  the  office,  model   room,  and  store,  con- 
tained machinery.     Some  of  the  machinery,  such  as  a  hori- 
zontal steam  engine,  certain  shafting  and  pulleys,  admittedly 
formed  part  of   the  freehold,  and  was,  therefore,  properly 
brought  into  rating,  but  there  were  a  number  of  machines 
which  did  not  come  in  this  category,  and  which  had  been 
placed  there  by  the  tenant  or  his  predecessor  in  the  title  for 
the  purpose  of  making,  and  which  did  make,  the  property  fit 
for   the   particular   purpose   for    which    it  was  used.      On 
December   31st,   1891,  the  appellant  agreed  with  Benjamin 
Greaves,  the  owner  of  the  property,  to  take  it  complete  as  it 
stood  on   lease   for   five  years   at   a   rent  of   £20.     After 
189G,    he    continued    to   remain    as   a   tenant   from   year 
to   year.       He    disputed  the   new   rate   on  the    following 
grounds : — "  (1)  That    in    valuing     premises     the    value 
or     the     user     of     the     machinery,     other     than     that 
which   forms   part  of  the   freehold,    ouglit  not  to  be  con- 
sidered ;  (2)   that   the   said   machinery   ought  only  to    be 
taken  into  account  in  so  far  as  its  presence  (n)  afforded  proof 
that  the  premises  were  fit  for  the  purpose  of  the  business 
carried   on    therein,    and  (b)  would  be  likely  to  induce  a 
tenant  to  give  a  higher  rent  for  the  premises  than  he  would 
give  if  the  said  machinery  were  not  upon  the  premises." 
He  also  contended  that  "  machinery  of  the  class  to  which 
the  said  machines  belonged,  if  it  were  not  upon  the  premises 
when  a  letting  took  place,  would  be  brought  and  put  upon 
tte  premises  by  the  tenant  to  whom  the  premises  were  let 
and  not  by  the  landlord  who  let  the  premises,  and  that, 
therefore,  it  was  wrong  to  include  the  value  of  the  machinery 
in  the  annual  rent  which  such  tenant  would  pay  to  such 
landlord."     The   Hunslet  Union   contended,  in  effect,   that 
the  proper  criterion  was  the  rent   at  which    the  property 
would   let,  assuming  the  tenant  had  the  right  to  use  the 
machines.     The  Recorder  of  Leeds  held  that  this  contention 
was  right.     He  also  held  that  the  value  to  the  user  of  the 
machinery  was  not  necessarily  to  be  arrived  at  by  taking 
the  cost  or  value  of  the  machinery  and  putting  a  percentage 
upon  such  value,  as  had    been  done   by   the   respondent's 
valuers.      In  fact,  he    refrained  from    disclosing   the   way 
in    which    he    arrived    at   his   figures.      He    viewed    the 
works    himself,    and    reduced   the    assessment   to    £46    as 
the   gross   estimated    rental,     and    £31     as    the    rateable 
value.     He  also  pronounced  that  if  the  appellant's  argu- 
ment should  be  sustained,  the  gross  value  was  £39,  and  the 
rateable  value  £26.     The  Divisional  Court  and  the  Court  of 
Appeal  upheld  the  Recorder's  decision,  the  Master  of  the 
Rolls,  in  the  latter  Court,  saying  that  the  case  was  governed 
by  the  Tyne  boiler  case,  which  was  decided  in  the  Court  of 
Appeal  in  1886. 

Finally,  in  order  to  try,  if  possible,  to  have  the  Tyne 
boiler  decision  overruled,  the  Hunslet  case  was  taken  to  the 
House  of  Lords,  where  the  attempt  proved  to  be  in  vain. 
Lord  Halsbury,  in  giving  judgment,  said  : — "  I  decline 
myself  to  enter  into  what  I  may  call  the  original  equities 
which  might  have  guided  this  matter.  It  is  enough  for  me 
that  a  long  series  of  decisions  for  certainly  half  a  century 
have  established  the  bald  proposition  which  is  all  I  am 
insisting  upon,  namely,  that  although  the  machinery  may 
not  be  part  of  the  freehold,  it  yet  has  to  be  taken  into 
account :  and  in  saying  that  I  do  not  want  to  muffle  it  in  a 
phrase,  but  what  I  mean  is  that  to  increase  the  amount  of 
the  rate  which  is  exacted  from  the  tenant  you  may  enter 
into  that  question  and  form  a  judgment  upon  it,  although, 
as  a  matter  of  fact,  the  machinery  may  not  be  attached  to 
the  freehold." 


That  is  the  last  word  on  the  subject.  Nothing  short  of 
an  Act  of  Parliament  can  now  take  machinery  out  of 
rating. 

One  observation  of  a  practical  nature  remains  to  be  made. 
In  a  recent  rating  case  at  Leeds,  the  Recorder  declared  that 
in  order  to  ascertain  the  rateable  value,  the  Court  should 
have  regard  to  the  evidence  of  practical  men.  Let  the 
practical  man  see  the  premises,  and  say  how  far  their  value 
has  been  enhanced  by  the  presence  of  machinery.  In  other 
words,  the  (juestiou  is,  What  rent  would  he  give  for  the 
premises  fully  equipped  as  •  they  stand  ?  This  question' 
answered,  the  rateable  value  can  be  ascertained  by  a  simple 
sum  in  arithmetic. 


For  many  years  past  in   these  pages 
rroTision        ^g  jj^^.g  consistently  urged  the  importance 
Antifloation.     °^  providing  for  the  antiquation  or  obsole- 
scence of  electricity  supply  plant.     In  some 
cases  our  arguments  fell  upon  deaf  ears,  in  others  they  were 
reluctantly  set  aside  by  those  who,  having  to  show  a  loss  on 
their  undertakings,  did  not  desire  to  rej^rt  a  larger  deficit 
on  account  of  an  uncertain  factor.     We  were  at  times  charged 
with  hostility  to  municipal  control   because  we  urged  for 
sound  finance  in  this  respect,  but,  as  so  often  happens,  prac- 
tical experience  has,  with  a  ruthless  disregard  for  losses  or 
profits,  convinced  the  unbeliever  who  was  disinclined  to  pay 
heed    to   warnings   until   necessity    was    knocking   at  the 
door.    Companies  and  municipalities  to-day  are  being  brought 
face  to  face  with  the  problem  of  scrapping  machinery  of 
which  perhaps  only  a  half  of  the  cost  has  been  paid  or  written 
off.       Plant,    which   was   the  best  of    its  kind    obtainable 
when  installed,  cannot  stand  in  the  presence  of  modern  plant 
if  the  maximum  efficiency  and  economy  are  desired,  and 
unless'  engineers  and  their  authorities  are  content  with  high 
production  costs,  the  old  plant  must  be  got  rid  of  in  favour 
of  turbines  or  Diesel  engines,  and  loans  for  displaced  equip- 
ment must  hang  round  the  neck  of  the  undertaking  if  the 
contingency  has  not  been  provided  for.     The  economies  made 
possible   with   up-to-date   machinery   are  often  more   than 
enough  to  meet  the  financial  charges  on  the  old  plant  whDe 
still  giving  the  benefit  of  a  reduced  cost  per  unit ;  but  how 
much  better  it  would  be  for  the  cause  of  cheap  electricity  if 
these  loans  could  be  wiped  out  when  the  plant  dies.     Mr. 
Frank  Ayton,  in  his  annual  report  to  the  Ipswich  Corpora- 
tion, enters  very  fully  into  the  question  of  reserves  for  anti- 
quation, expressing  his  approval  of  the  action  of  his  Committee 
in  starting,  two  years  ago,  to  build  up  such  a  fund.    He  does  so 
because  he  feels   that    it    is    not   always   understood   how 
necessary  such  provision  is  in  connection  with  the  business 
of  electric  supply.     Emphasis  is  laid  upon    the  industrial 
importance  of  cheap  electricity,  and  upon  the  fact  that  the 
latter  cannot  be  obtained  unless  inefficient  plant  is  scrapped 
in  favour  of  turbines  for  large  sets  and  1  )iesel  engines  for 
small,  a  kind  of  supersession  which  is  continually  observed 
in  electrical  engineering  developments,  while  "  the  rate  of 
progress  and  improvement  in  the  future  bids  fair  to  eclipse. 
if  anything,  the  record  of  the  present  and  the  past."     "  Who- 
knows,"  he  asks,  "  what  changes  the  next  few  years  may 
bring  forth  ?  "     Mr.  Ayton  has  something  to  say  about  the 
disinclination  of  the  Local  Government  Board  to  grant  loans 
for  new  plant  in  place  of  old,  when  the  original  loans  are 
only  partly  paid  off,  its  authority  being  given  to  reborrow 
only  such  portion  of  the  loan  as  has  already  been  paid  off. 
In  such  an  event,  the  result  is  that  the  undertaking  must 
either  call  upon  the  rates  for  the  remainder  of  the   cost, 
or  continue  with  the  old  plant  and  keep  up  the  price  charged 
for     electric     supply.        He    proceeds    to    urge    his    own 
Council  to  aim  at  making  its  reserve  fund  equal  to  10  per 
cent,  of  the  capital  expenditure  and  maintaining  it  at  that 
figure. 

We  feel  that,  speaking  generally,  engineers  whose  busi- 
ness it  is  to  keep  themselves  informed  regarding  electrical 
engineering  developments  agree  to-day  with  the  soundness  of 
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these  views,  but  nnfortunately  it  does  nob  always  follow 
that  they  can  convince  their  Councillors.  We  hofie  there- 
lore  that  advantage  will  he  increasinfjly  taken  by  them  of 
opjiortunities  for  dealing  with  the  subject  in  plain  language. 
Jlany  reports  issued  during  the  last  fow  years  have 
einpliatioally  shown  how  great  has  been  the  benefit  obtained 
from  the  installation  of  up-to-dato  plant  in  replacement  of 
old  ;  but  to  do  this  reserves  are  necessary,  and  it  is  nothing 
.•^liort  of  iniquitous  that  money  should  be  put  to  rate  relief 
which  should  properly  be  applied  to  reserves,  and  so  improve 
the  stability  and  efficiency  of  the  undertaking. 


A  Lin 
Fatality, 


TiiK  regrettable  lift  aciident  whereby 
the  Duo  de  Lorge  lost  his  life  last  week 
serves  to  remind  us  that  it  is  always  the 
unexpected  that  happens,  and  even  when  we  have  taken,  as 
we  believe,  every  conceivable  precaution  against  mechanical 
or  electrical  breakdowns,  and  mistakes  on  the  jiart  of  the 
users  of  such  apparatus,  there  is  still  sure  to  be  some  contin- 
gency that  has  not  been  taken  into  account.  Human  fore- 
sight, in  fact,  has  its  limitations,  and  it  is  only  by  long  years 
of  experience  that  its  deficiencies  can  be  remedied. 

The  lift  in  (juestion  was  of  the  automatic  push-button 
type,  and  every  care  had  been  taken  with  the  express  object 
of  ensuring  safety.  The  mechanism  was  in  good  order,  but 
it  happened  that  the  unfortunate  gentleman,  perhaps 
impatient,  apparently  pulled  the  door  before  the  cage  had 
descended  to  the  proper  level ;  this  caused  the  cage  to  stop 
and  released  the  door,  and  the  Due  hastily  walked  through 
it  and  fell  down  the  shaft. 

The  stopi>ing  of  the  cage  was  normally  effected  by  a  trip 
at  the  top  of  the  cage,  engaging  with  a  corresponding  device 
on  each  lioor,  and  it  was  suggested  that  had  this  arrange- 
ment been  at  the  bottom  instead  of  the  top  of  the  cage,  the 
accident  would  not- have  happened.  Not  having  the  actual 
details  before  us,  we  cannot  express  an  opinion  on  this 
point,  but  it  is  clear  that  even  the  many  ingenious  safe- 
guards already  provided  are  not  sufficient  to  render  accident 
impossible.  It  would  be  easy  to  add  a  mechanical  lock 
which  would  prevent  the  door  from  being  opened  unless  the 
cage  was  in  the  correct  position,  and  this  would  be  a  wise 
precaution.  The  use  of  glass  panels  in  the  door,  as  sug- 
gested by  the  jury,  might  also  be  advantageous,  but  clearly 
no  reliance  at  all  can  be  placed  upon  the  vigilance  of  the 
users  of  the  lift.  If  a  man  cannot  see  that  the  cage  is  not 
there  when  he  ojiens  the  door,  he  is  not  likely  to  pay  atten- 
tion to  what  he  sees  through  the  panels. 


Electricity  in  Ipswich    Sanatoriani. — The    recently 

opened  sanatorium  at  Ipswich  is  provided  with  an  elaborate  steam 
heating,  cooking,  electric  lighting,  laundry,  and  sewage  disposal 
plant.  The  machinery  is  installed  in  a  separate  block  of  buildings 
standing  in  a  corner  of  the  site.  Steam  is  provided  by  two  Cornish 
boilers  (each  IS  ft.  x  0  ft.  dia.),  natural  draught  being  secured  by 
a  handsome  r.O  ft.  brick  chimney.  Two  high-speed,  enclosed 
Reavell  engines,  in  a  room  adjoining  the  boiler  house,  are  direct 
coupled  to  Crompton  dynamos  and  can  also  drive  overhead  shafting 
which  is  carried  through  into  adjacent  laundry  rooms.  Abutting 
on  that  end  of  the  engine  room  containing  the  four-panel  switch- 
board is  an  accumulator  room.  A  compressed  air  ejector  plant 
(on  the  "  Shone "  system)  delivers  sewage  into  the  Corpora- 
tion sewers,  the  necessary  air  supply  being  obtained  from  two 
Reavell  compressors  in  the  engine  room.  Electric  irons  are  used  in 
the  laundry  and  large  quantities  of  steam  are  required  for  heating, 
cooking,  ,.*cc.  The  latter  consideration  determined  the  use  of  steam 
plant  instead  of  internal  combuston  engines.  Boby  water  softeners 
are  installed  in  the  boiler  house  and,  after  treatment,  water  is 
delivered  by  an  automaticaUy-controUed,  electrically-driven  pump 
to  an  overhead  service  tank  whence  distribution  is  by  gravity.  The 
softened  water  leaves  no  appreciable  deposit  in  the  various 
calorifiers  and  hot-water  radiators,  which,  therefore,  maintain  a  high 
thermal  efficiency.  Steam  is  taken  from  the  boiler  house  through 
underground  mains  to  the  administration  block  and  to  the  patients' 
blocks  and  the  whole  of  the  steam  condensed  in  pipes,  calorifiers, 
steam  jacketed  vessels,  &c.,  is  returned  through  steam  traps  to  the 
boiler  feed  tank.  The  whole  of  the  electrical  plant,  including  an 
extensive  lighting  installation,  has  been  supplied  and  erected  by 
Messrs.  Mann,  Egerton  &  Co.,  who  have  recently  installed  a  number 
of  other  important  lighting  schemes  in  the  neighbourhood. 


PROFIT-SHARING     AND     CO-PARTNERSHIP. 


In  the  autumn  will  be  jiublished  a  full  report  by  the  Labour 
Department  of  the  Board  of  Trade  upon  the  inquiry  which 
is  now  being  made  into  profit-sharing  and  co-partnership. 
The  investigation  into  certain  of  the  schemes  in  operation 
has  been  completed,  and  from  the  preliminary  report 
thereon,  which  is  full  of  interest,  much  valuable  information 
may  be  acquired. 

With  regard  to  the  legality  or  obligatory  nature  of  the  con- 
stitution of  some  of  the  profit-sharing  arrangements,  that  is 
to  say  whether  they  are  purely  voluntary  or  legally  binding, 
it  is  expressly  stated  in  some  cases  that  participants  possess 
no  legal  rights,  whilst  in  a  few  others  it  is  stated  that  the 
sharing  in  profits  is  conferred  as  a  matter  of  strict  legal 
right. 

The  amount  of  profit  to  be  appropriated  to  the  profit- 
sharing  fund  is  in  the  majority  of  cases  ascertained  on  the 
basis  of  a  fixed  proportion  of  the  profits.  In  some  instances 
a  maximum  is  imposed  at  which  the  claims  of  the  workers 
cease.  In  a  small  number  of  cases  the  amount  available  for 
the  payment  of  bonus  is  not  a  proportion  of  the  profits, 
but  a  sum  contingent  upon  a  certain  rate  of  profit  being 
earned  by  the  business,  this  sum  being,  in  some  of  these 
cases,  a  fixed  percentage  on  wages,  and  in  othere  an  amount 
ascending  with  tiie  rate  of  profit  earned. 

With  profit-sharing  gas  companies  the  bonus  depends  upon 
the  price  of  gas.  These  companies  are  by  law  allowed  to 
increase  their  dividends  beyond  a  certain  point  only  in  pro- 
portion to  a  reduction  in  the  price  charged  by  them  for  gas. 
In  gas  compimies,  accordingly,  the  bonus,  instead  of  varying 
directly  with  profits,  varies  with  the  same  factor  which 
governs  profits,  and  rises  as  the  price  of  gas  falls. 

The  profits  taken  into  account  for  tlie  purpose  of  ascer- 
taining the  amount  available  for  distribution  as  bonus  are 
almost  invariably  the  profits  earned  in  the  year,  or  in 
a  certain  number  of  cases  the  half-year,  preceding  the  distri- 
bution :  but  in  a  few  cases  a  part  of  the  profits  of  each  year 
is  carried  forward  in  order  to  enable  a  bonus  to  be  paid  in  an 
occasional  bad  year.  The  divisible  profits  for  the  purposes 
of  the  profit-sharing  scheme  are  usually  declared  to  be  the 
clear  or  net  profits — that  is  to  say,  the  gross  profits  after 
deduction  of  rent,  taxes,  rates,  wages,  salaries,  and  other 
working  expenses.  In  joint  stock  companies  the  salaries 
include  those  of  managing  and  other  directors,  and  an 
analogous  practice  obtains  with  a  few  private  firms,  though, 
as  a  rule,  in  such  firms  the  remuneration  of  the  management 
is  inclfided  in  the  proportion  of  the  profits  not  allotted  to 
employes  but  retained  by  the  partners.  As  to  the  minimum  ' 
remuneration  of  capital,  interest  at  fixed  rates  is  usually 
included,  whether  in  the  case  of  joint  stock  companies  or  of 
private  firms,  among  the  deductions  to  be  made  before  net 
profits  are  arrived  at,  this  rate  being  generally  5,  sometimes 
G,  per  cent.,  and  only  exceptionally  a  lower  or  a  higher  per- 
centage. In  some  cases  special  mention  is  made  of  sums  to 
be  set  aside  for  depreciation  and  for  reserve  funds. 

The  reserved  limit — i.e.,  the  point  at  which  the  partici- 
pation of  the  employes  begins — is  in  a  few  cases  known  to 
be  based  not  on  the  actual  profits  earned  in  the  years  imme- 
diately preceding  the  introduction  of  the  profit-sharing 
scheme,  but  on  an  amount  below  those  profits. 

The  principle  upon  which  the  reserve  limit  is  calculated  is 
generally  communicated  to  the  employes,  and  the  results  of 
the  calculation  determining  the  total  amount  available  for 
participation  are,  in  a  certain  number  of  cases,  certified  by 
professional  auditors,  whose  figures  can  be  seen  by  the  em- 
ployes. In  a  few  instances  the  employes  are  allowed  to 
inspect  the  books  of  the  firm. 

The  proportion  of  the  profits  allotted  for  division  between 
the  employes  varies  considerably  in  different  schemes.  In 
cases  in  which  no  mention  is  made  of  any  part  of  the  total 
net  profits  being  retained  for  the  employers  as  reserved 
Kmit,  there  are  a  few  cases  of  10  per  cent,  of  the  profits 
being  allotted  as  the  share  of  the  employes,  a  case  of  5  per 
cent,  is  mentioned,  and  another  in  which  the  'share  of  the 
employes  is  ih  per  cent,  on  the  divisible  profits  up  to  a 
certaui  sum,  and  .5  per  cent,  of  the  profits  in  excess  of  such 
sum.  In  a  very  small  number  of  cases  capital  and  wages 
share  concurrently,  the  bonus  being  at  the  same  rate  on 
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wages  as  the  rate  of  interest  received  on  the  capital.  Where 
a  reserved  limit  is  mentioned,  the  proportion  of  the  surplus 
profits  above  this  limit,  which,  so  far  as  is  known,  is  appro- 
priated to  the  payment  of  bonus,  varies  from  5  to  50  per 
cent.,  well  over  one-third  of  the  schemes  in  question  allotting 
the  latter  percentage,  and  nearly  one  other  third  giving  from 
20  to  25  per  cent.  In  a  certain  number  of  cases  the  surplus 
is  shared  between  capital  and  wages  pro  rata. 

With  regard  to  the  division  of  the  total  bonus  fund 
among  the  different  employes,  by  far  the  most  common 
method  adopted  is  to  divide  this  fund  between  the  par- 
ticipants in  jiroportion  to  the  amount  which  each  has  earned 
in  the  period  to  which  the  distribution  relates,  no  deduction 
being  in  many  cases  made  for  time  lost  by  illness  up  to  a 
certain  limit,  but  in  making  the  calculation  overtime  is 
excluded  in  a  few  cases,  and  overtime  and  piecework  in  a  con- 
siderable immber  of  schemes.  In  a  few  cases  other  elements, 
such  as  length  of  service,  or  the  nature  of  the  duties  per- 
formed by  the  employe,  are  taken  into  account,  and  in  a  very 
small  number  of  schemes  the  share  to  be  assigned  to  each 
employe  is  fixed  by  the  employers  at  their  discretion. 

There  are  some  cases  in  which  the  form  of  profit-sharing 
adopted  either  exclusively  or  in  conjunction  with  the  more 
common  type,  consists  in  paying  to  employes  who  leave 
money  in  the  hands  of  their  employers  in  the  first  place,  a 
fi.Ked  rate  of  interest,  usually  4  per  cent.,  and  then  a  further 
return  on  these  deposits  varying  with  the  rate  of  profits  of 
the  business  :  this  extra  return  is,  in  a  few  cases,  of  such 
amount  as,  together  with  the  fixed  interest,  will  bring  the 
total  return  up  to  the  dividend  paid  by  the  company,  with 
a  maximum  limit  of  10  per  cent.,  while  in  a  very  small 
number  of  cases  the  extra  return  is  to  be  one-half  of 
the  diflference  between  the  minimum  interest  and  the 
dividend  paid  by  the  company,  with  a  maximum  limit  of  7  or 
10  per  cent.  AVhere  employes  hold  shares  which  they  have 
bought  in  the  market,  they  are  not  considered  to  be  employed 
under  the  method  of  profit-sharing.  But  where  shares  are 
issued  to  employes  either  without  exacting  any  payment,  or 
on  special  favourable  terms  as  to  purchase  price  or  method 
of  paying  up  instalments,  &c.,  this  is  a  form  of  profit- 
sharing  ;  but  cases  of  this  nature  are  not  frequent. 

In  some  cases  all  the  employes  without  distinction  are 
allowed  to  share  in  the  bonus  fund  :  but  in  many  instances 
participation  is  confined  to  persons  who  possess  certain 
qualifications,  the  most  frequent  of  which  is  a  certain 
length  of  service  with  the  firm,  varying  from  six  months  up 
to  seven  years,  the  most  frequent  period  being  one  year.  In 
a  few  cases,  persons  below  a  certain  age  are  excluded.  In  a 
small  number  of  schemes,  participation  in  profits  is  confined 
to  employes  selected  by  the  management.  In  a  few  instances 
certain  classes  of  employes,  such  as  persons  receiving  com- 
mission, piece-workers,  or  casual  labourers,  are  excluded  from 
participation. 

.Sometimes  conditions  are  attached  to  participation,  by  far 
the  most  frequent  of  which  is  the  signing  of  a  contract  of 
service  for  a  stated  period — generally  1 2  months — as  is  the 
case  with  nearly  all  profit-sharing  gas  companies,  this  contract 
providing  that  wages  shall  not  be  reduced  during  the  term 
specified.  In  a  few  cases  profit-sharing  employes  are 
required  to  be  members  of  a  fund  for  provident  purposes. 

In  about  one-half  of  the  schemes  the  bonus  is  paid  in 
cash  :  in  a  considerable  number  part  of  the  bonus  is  paid  in 
cash,  the  remainder  being  credited  to  a  thrift  fund  available 
to  provide  provident  benefits  for  the  employes,  as  a  rule, 
individually,  but  in  some  cases  collectively,  this  fund  being 
usually  deposited  at  interest  with  the  employers.  In  a  very 
small  number  of  schemes  the  whole  of  the  bonus  is  devoted 
to  provident  purposes. 

In  many  schemes  one-half  of  the  bonus  is  retained  for 
investment  in  the  capital  of  the  undertaking  ;  in  others  the 
whole  is  so  retained  until  the  employe  holds  a  certain  amount 
of  stock  ;  subject  to  this  retention,  the  other  half  is  either 
paid  out  in  cash  or  retained  on  deposit  with  the  employers, 
unless  permitted  to  be  applied  for  purposes  of  a  provident 
character.  In  a  few  schemes,  the  whole  of  the  bonus  is 
in  the  shares  or  stock  of  the  employing  company.  In  others, 
shares  obtained  by  the  investment  of  bonus  cannot  be  dis- 
posed of  except  with  the  permission  of  the  employers,  and 
many  schemes  pi-ovide  for  the  loss  of  his  right  to  share  in 
profits  by  any  employe  selling  without  permission. 


As  a  rule,  to  which  there  are,  however,  important 
exceptions,  the  shares  owned  by  the  employes  give  them  the 
ordinary  voting  powers,  and  as  time  goes  on  and  their 
holdings  increase  their  voting  strength  should,  in  due 
course,  be  augmented.  At  present  the  proportion  ef 
employes"  votes  to  the  total  number  of  votes  that  might 
be  given  at  a  general  meeting  of  shareholders,  hardly 
ever  reaches  5  per  cent.,  and  in  nearly  all  cases  it  is  a 
quite  insignificant  percentage.  In  only  six  out  of  the  100 
cases  dealt  with  are  the  employes  represented  on  the  board 
of  directors.  There  exist,  however,  under  a  very  large 
number  of  profit-sharing  schemes,  joint  committees  com- 
posed of  employers  and  employed,  whose  functions,  although 
of  a  consultative  nature  only,  cannot  be  considered  as  other 
than  important. 


CORRESPONDENCE, 


Lettert  received  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  follounng  week.  Correspondents  should  forward  their  communi- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Railway  Cab-SignalliDg. 

Surely  Mr.  Dammond's  letter  in  your  issue  of  .July  19th 
entirely  corroborates  my  contention  that  (other  things  being 
equal)  a  rubbing  contract  is  superior  to  a  rotating  one. 

If,  as  he  states  in  his  letter,  he  is  liable  to  pick  up  false 
indications  with  the  wheel  clamped  by  the  brushes,  his 
apparatus  is  too  sensitive  under  perfect  conditions  of  contact, 
and  his  sole  factor  of  safety  is  the  imperfect  contact  of  his 
rotating  wheel,  which  is  too  uncertain  a  factor  to  allow  of 
confidence  in  its  reliability. 

As  regards  the  concluding  paragraph,  I  enclose  my 
]iamphlet  on  the  final  form  of  the  Brown-Mackenzie  system, 
and  would  ask  your  correspondent,  in  face  of  that,  to  sub- 
stantiate his  statement  that  the  system  is  not  "  absolutely 
reliable." 

Henry  A.  Dapre. 

Sutton,  Jw?//  ilth,  liil2. 


Anstralian  labour  Conditions, — We  have  from  time 

to  time  drawn  the  attention  of  our  readers  to  the  case  of  the 
Australian  tramway  employes  and  the  progress  which  is  being  made 
with  the  action  they  have  brought  against  their  employers  for  higher 
wages  and  improved  service  conditions.  It  was  hardly  to  be  expected 
that  this  particular  class  of  workers  would  be  the  only  one  to  take 
action  in  the  Federal  Court,  and  we  now  find  that  others  have 
commenced  arbitration  proceedings.  Among  them  we  may  speci- 
ally name: — 

dax  Emjihnjrs — These  are  already  working  under  a  Wages  Board 
award  which  granted  very  considerable  increases  on  previous  rates. 
Amongst  the  new  claims  are  : — stokers  and  firemen,  l:!s.  per  day  of 
eight  hours,  16  days'  annual  leave  on  full  pay,  coal  trimmers  lis. 
per  day,  skilled  labourers  lOs.  6d.  per  day,  blacksmiths  12s.  per 
day. 

Frvit  Growers. — Pickers  and  general  workers  over  17  years  of 
age  8s.  per  day.  The  existing  rate  was  7s.  per  day.  Practically 
the  whole  of  this  work  is  dene  by  women.  It  was  claimed  by  the 
secretary  of  the  Union  that  a  full  days  pay  should  be  given  for  a 
broken  day's  work. 

Postal  Etortricians. — This  class  of  employes  have  sent  in  a  long 
claim.  All  payments  are  put  in  as  annual  salaries.  They  ask  for  : — 
Mechanicians,  ttoO  per  annum  ;  senior  foremen,  £400  per  annum  ; 
first  grade  foremen,  £350  per  annum  ;  second  grade  foremen.  £300 
per  annum  ;  third  grade  foremen,  £250  per  annum ;  instrument 
fitters,  £192  per  annum  ;  junior  instrument  fitters,  16  yearsold,  £72 
per  annum;  17  years,  £81  per  annum  :  is  years,  £96  per  annum  ; 
19  years,  £108  per  annum  ;  20  years,  £120  per  annum  ;  21  years, 
£140  per  annum:  22  years,  £ir,0  per  annum;  23  years.  £180 
per  annum.  In  the  electric  light  and  power  department  the  sums 
claimed  are: — Engineer,  £325  per  annum:  assistant  engineer, 
£235  per  annum  ;  shift  engineer,  £222  per  annum  ;  assistant  shift 
engineer,  £192  per  annum  ;  hours  of  duty  44  per  week  :  various 
allowances  if  meal  times  interfered  with  ;  three  weeks'  annual 
leave  with  full  pay,  all  gazetted  holidays,  sick  leave,  and  right  of 
furlough  ;  leave  of  absence  for  trade  union's  annual  picnic  ;  pre- 
ference to  be  given  in  all  matters  of  promotion,  transfers,  or  leave 
of  absence  to  trade  union  members  ;  four  years'  fees  at  a  technical 
college  to  be  paid  in  addition  to  wages  for  all  juniors,  and  when 
no  claims  are  accessible  books  to  an  equivalent  value  to  be  placed 
at  their  disposal. 

It  will  be  noticed  that  many  of  these  claims  far  exceed  those 
made  as  yet  in  this  country,  and  the  result  of  these  various  applica- 
tions will  be  of  interest. 
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NOTES    FROM    CANADA. 


[KliOSI    OUR    SPECIAL   COniiKSroNDKNT.] 


TliH  city  of  Kinpston,  Ontario,  to  which  reference  was 
recently  made  in  these  notes  has  now  decided  to  spend 
flO.OOO  on  e.xtending  tlie  civic  steam-driven  electric  plant 
instead  of  utilising  power  supplied  by  either  the  Hydro- 
Klectric  Tower  Commission  or  the  Seymour  Power  Co. 

'J'he  E.I5.  Eddy  Co.,  of  Hull,  near  Ottawa,  who  are  large 
manufacturers  of  mutches,  paper  ami  other  articles,  intend  to 
erect  a  hydro-electric  plant  of  their  own,  which,  it  is  said, 
will  be  one  of  the  lar^jest  privalely-owiied  plants  in  the  world. 
Work  has  already  been  begun  on  excavations. 

A  few  weeks  ago  the  electric  lighting  plant  in  a  small 
town  in  Ontario  was  completely  destroyed  by  fire,  and  this 
week  comes  news  from  (Quebec  of  an  exactly  similar  occurrence 
to  a  2,0(I0-H.i'.  plant  owned  by  the  (.Quebec  and  .Jacques 
Cartier  Electric  Co.,  which  lighted  part  of  the  city  of  Quebec 
itself. 

A  large  American  concern,  the  Standard  Underground 
Cable  Co.,  has  recently  commenced  active  manufacturing 
operations  in  Hamilton,  Ontario.  This  company  has  for 
years  supplied  large  quantities  of  all  kinds  of  cable,  wires, 
&c.,  to  Canada,  and  has  evidently  decided  that  the  time  is 
now  ripe  to  enter  the  field  as  an  actual  Canadian  manu- 
facturer. 

Indications  point  to  the  probable  establishmeot  of  many 
other  U.S.A.  industrial  enterprises  over  here  in  the  next  few 
years. 

Mr.  I'.  W.  Sothman,  the  chief  engineer  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  has  resigned  in  "order 
to  take  up  private  practice  as  a  consulting  engineer  ;  as  yet  no 
successor  has  been  appointed.  T^ast  week  reference  was  made 
liy  the  writer  to  the  deplorable  way  in  which  the  eiiuipment 
of  the  line  of  the  pt)wer  company  which  supplies  the  trams 
and  the  local  lighting  company  with  electric  current,  failed 
in  the  performance  of  its  duties,  owing  to  thunderstorms. 

This  week  has  been  even  woree,  while  the  Hydro-Electric 
Power  Commission's  line  has  maintained  throughout  an 
imint«rrupted  service.  This  latter  fact  will  undoubtedly 
enhance  Mr.  Sothman's  already  wide  reputation  here,  seeing 
that  he  has  been  responsible  for  the  construction  and 
equipment  of  the  Commission's  lines. 

The  interruptions  to  the  company's  service  have  been  so 
serious  that  the  city  authorities  of  Toronto  have  taken  the 
matter  up  as,  also,  has  the  local  Board  of  Trade.  It  has 
been  stated  that  the  company  will  probably  plead  an  act  of 
God,  seeing  that  they  have  no  direct  control  over  the  pranks 
which  lightning  may  pla^,  but,  if  this  be  allowed,  it  would 
seem  only  reasonable  to  argue  that  a  specially  appointed 
angel  has  been  carefully  watching  over  the  interests  of 
public  ownership  as  represented  by  the  Power  Commission. 
The  company,  though,  appears  to  have  had  a  run  of  specially 
hard  luck  this  time. 


the  Tooley  Street  scheme  first,  which  was  oppoEcd  by  the  owners 
and  occupierB  of  various  wharves,  who  were  represented  by  Mr. 
G.  .1.  Talbot,  K.C.,  and  Mr.  R.  W.  Harper. 

Mr.  Pollock,  K.C,  eaid  the  total  cost  of  the  works  proposed  to  be 
constructed  under  the  Bill  was  £238,505.  The  County  Council  were 
running- 1,725  electric  cars,  and  employini?  I  lOCO  men.  With  regard 
to  the  Tooley  Street  tramway,  it  was  proposed  to  extend  this  by 
316  yards,  32  yards  of  which,  in  the  narrowest  part  of  the  thorough- 
fare, would  be  sinirle  line.  Tooley  Street  had  been  widened  at  a 
total  cost  of  £:^7(i,0Co,  but  further  wideninp  was  impossible.  Three 
and  a  half  million  passengers  were  carried  along  the  street  on  the 
tramcars  last  year,  and  the  traffic  was  increasing. 

Sir  M.  FiTZMAt  hue,  engineer  to  the  Council,  gave  evidence  in 
support  of  the  proposal,  which  he  said  would  cost  £t;,90u. 
Throughout  the  extension  there  would  be  a  width  of  9}  ft.  between 
the  rail  and  the  footway. 

Mit.  J.  C.  Si'ENsi.KV,  ai-sistant  statistical  officer  of  the  L.C.C.,  Mk. 
Bryso.n,  Town  Clerk  of  Woolwich,  and  Mit.  A.  L.  C.  Fell,  general 
manager  of  the  L.C.C.  Tramways,  gave  evidence  in  support  of  the 
Bill.  In  cross-examination,  the  last  witness  said  he  had  every 
confidence  in  the  tramways,  and  was  not  nervous  about  the  com- 
petition of  the  'buses. 

On  the  23rd  ult.,  considerable  evidence  was  given  by  occupiers 
in  Tooley  Street  with  reference  to  the  congested  state  of  that 
thoroughfare,  and  Mb.  Talmot  addressed  the  Committee,  and  urged 
that  the  scheme  should  be  rejected. 

The  Committee  decided  to  allow  the  tramway,  on  condition  that 
a  clause  was  inserted  to  the  effect  that  the  cars  should  not  go 
farther  than  the  present  terminus  during  certain  hours  of  the  day. 

The  matter  was  left  in  this  state  for  the  promoters  to  consider 
the  position,  and  the  Committee  adjourned. 

On  July  24th,  Mii.  Pollock,  on  behalf  of  the  County  Council, 
intimated  that  that  authority  would  accept  the  decision  of  the 
Committee  relative  to  the  conditions  on  which  the  extension  of  the 
Tooley  Street  tramway  should  be  sanctioned,  viz.,  that  the  extension 
should  only  be  used  before  9.30  in  the  morning  and  after  5.30  in 
the  evening. 

Mb.  a.  L.  C.  Fell,  the  tramway  manager,  then  gave  evidence  in 
support  of  the  clause  in  the  Bill  to  enable  the  Council  to  run 
coupled  tramcars  and  trailers.  He  considered  that  such  a  system 
afforded  the  best  means  ot  dealing  with  the  large  and  increasing 
traffic  at  certain  periods  of  the  day. 

The  proposal  was  opposed  by  the  Metropolitan  Police,  and 
evidence  was  given  by  Mb.  F.  S.  Kim.lock,  .Vssistant-Commissioner, 
and  Si  I'T.  Basson,  to  the  effect  that,  in  their  opinion,  the  running 
of  such  cars  would  tend  to  increase  the  congestion  and  the  number 
of  accidents  in  the  streets. 

Having  conferred  in  private,  the  Chaihsia.n  paid  the  Committee 
were  prepared  to  allow  the  clause  with  limitations.  They  would 
confine  the  use  of  trailers  to  the  South  of  the  Thames,  but  including 
the  cars  which  passed  over  Westminster  and  Blackfriars  Bridges 
and  along  the  Thames  Embankment,  so  as  not  to  interfere  with  the 
circular  routes.  They  would  also  allow  their  use  on  the  lines 
crossing  Vauxhall  Bridge  to  Victoria  and  Battersea  Bridge  to 
Chelsea,  but  not  on  the  line  crossing  Putney  Bridge.  The  Chair- 
man added  that  by  allowing  the  limited  use  it  would  give  an 
opportunity  to  both  the  County  Council  and  the  police  to  see  how 
the  system  worked,  and  hence  they  would  be  in  a  better  position  to 
judge  in  the  future  whether  it  would  be  applicable  to  the  more 
crowded  termini  on  the  North  of  the  Thames. 

The  Committee  afterwards  considered  the  proposal  to  double  the 
tramline  in  South  Lambeth  Road,  and  approved  of  it,  subject  to  the 
removal  of  the  pnblic  convenience  there. 


Loch  Erieht  Water  and  Electric  Power  Bill.— This  Bill  has 
been  passed  by  the  Unopposed  Bill  Committee  of  the  House  of 
Commons,  and  reported  for  third  reading. 

Xational  Electric  Construction  Co.'s  Bill.— In  the  House  ot 
Lords  on  Tuesday  this  Bill,  as  amended,  passed  its  third  reading. 


PARLIAMENTARY. 


L.C.C.  Tramways  and  linproveiiients  Bill. 

Ox  July  22nd,  the  Marquis  of  Bath's  Select  Committee  of  the  House 
of  Lords  commenced  the  consideration  of  this  Bill.  Mr.  Ernest 
Pollock,  K.C,  and  Mr.  Lynden  Macassey  represented  the  Council. 
The  Bill  had  already  passed  the  House  of  Commons  Committee,  but 
as  the  result  of  the  decisions  of  that  Committee  and  of  the  with- 
drawal of  certain  proposals,  it  was  considerably  modified.  The 
proposals  for  tramways  in  the  Hampstead  and  Euston  Roads,  Essex 
Road  and  Stamford  Road,  and  Farringdon  Road  and  Farringdon 
Street  were  struck  out  for  non-compliance  with  standing  orders  ; 
whilst  in  conseijuence  of  a  resolution  passed  in  the  House  with 
reference  to  the  use  of  overhead  wires,  the  tramway  from  Wood 
Lane  to  Harrow  Road  was  dropped.  The  House  of  Commons  Com- 
mittee passed  the  remainder  of  the  proposals,  i.,'.,  an  extension  of 
the  Tooley  Street  tramway  towards  London  Bridge,  an  extension  of 
the  tramway  at  Rushey  Green  along  Bromley  Road  to  Southend 
the  doublmg  of  the  tramways  in  South  Lambeth  Road,  and  the 
reconstruction  of  the  tramways  in  High  Street,  Woolwich.  They 
*'J°  ^sented  to  clauses  regarding  the  making  of  by-laws  for 
establishing  the  queue  system  for  passengers,  and  an  important 
clause  enabling  the  Council  to  run  trailer  and  coupled  tramcars, 
subject  to  certain  conditions.     The  Committee  decided  to  consider 


LEGAL. 


Ax  Unearthed  Switchbo.x. 

At  the  Gateshead  County  Police  Court  on  July  25th,  Henry 
Marshall  Imrie,  manager  of  Chopwell  Colliery,  Co.  Durham,  was 
summoned  on  a  charge  of  having  failed  to  comply  with  certain  special 
rules  and  regulations  of  the  Coal  Mines  Act,  1887,  relating  to  the 
installation  and  use  of  electricity  in  mines.  Inasmuch  as  a  certain 
switchbox  was  not  earthed  in  accordance  with  Rule  8.  Mr.  Sheriton 
Holmes  prosecuted  on  behalf  of  the  Home  Office,  and  Mr.  Cooper, 
of  Xewcastle-on-Tyne,  defended. 

Mr.  Sheeiton  Holmes  stated  that  the  defendant  was  manager 
of  the  colliery,  and  on  May  2nd  and  3rd  the  switchbox  of  a  conveyor 
— which  carried  the  coal  from  the  "  face  "  to  the  tubs — was  out  of 
order.  From  the  evidence  given  at  the  inquest  subsequently,  a 
miner  named  Hudson  found  the  switchbox  was  out  of  order,  and  on 
May  3rd  Hudson  said  he  could  put  it  right.  After  the  current  had 
been  cut  off,  Hudson  took  the  cover  off  the  switch.  Inside  the 
switchbox  were  three  fingers,  and  the  cover  should  not  have  been  in 
contact  with  these  at  all,  but  in  putting  back  the  cover,  apparently, 
he  must  have  shifted  one  of  them  so  as  to  bring  it  in  contact  with 
the  cover.  Hudson  then  asked  that  the  current  should  be  put  on, 
and  the  result  was  that  he  received  a  shock  that  proved  fatal.     In 
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fairness  to  Mr.  Imrie,  Mr.  Holmes  said  it  must  be  mentioned  that 
it  was  a  purely  voluntary  acton  the  part  of  Hudson,  but  the  defen- 
dant, as  mana<rer,  was  responsible  for  seeing-  that  the  switchbox  was 
right.  The  prosecution  asked  the  Bench  to  uphold  the  rules  that 
were  framed  for  the  safety  of  all  concerned,  and,  although  it  might 
have  been  a  rash  act  on  the  part  of  Hudson,  it  was  just  the  sort  of 
case  for  which  the  rules  and  regulations  were  rc(iuired.  The  real 
offence  was  that  the  switchbox  was  not  earthed. 

Mb.  J.  B.  Atkinson'.  Mines  Inspector,  gave  evidence  that  the 
switchbox  was  not  earthed. 

Me.  Cooper,  for  the  defence,  said  that  there  was  an  exemption 
clause  which  covered  the  case.  Under  Clause  20  it  was  expressly 
stated  that  the  rules  relating  to  constructional  work  would  not 
apply  to  app.iratus  in  use  before  June.  1911,  untU  1920.  He  contended 
that  earthing  was  part  of  the  constructional  work.  and.  as  such,  was 
therefore  covered  by  the  exemption. 

After  some  argument  as  to  the  interpretation  of  the  rules,  the 
majristrates  asked  for  some  expert  evidence  bearing:  out  the  con- 
tention of  the  defence. 

Mb.  W.  C.  MorxT.\ix.  consulting  electrical  engineer,  of  Xewcastle- 
on-Tyne.  said  that  earthing  would  clearly  require  constructional  work. 
As  the  apparatus  was  in  use  before  June,  1911.  when  special  rules 
came  into  force,  and  before  which  there  was  no  need  to  have  it 
earthed,  if  an  earthing  system  were  to  be  carried  out.  it  would 
mean  new  constructional  work  :  therefore  it  would  come,  in  his 
opinion,  under  the  special  clause.  He  was  in  a  position  to  say  that 
the  opinion  among  the  majority  of  the  owners  in  Xorthumberland 
and  Durham  was  that  the  exemption  clause  referred  to  all  apparatus 
in  use  at  the  time  the  order  came  into  operation.  The  new  rules 
they  took  it.  applied  to  apparatus  since  constructed. 

BiB.  Robert  Winship,  chairman  of  the  Bench,  observed  that  it 
was  really  a  test  case,  and  Mr.  Hoi.jies  said  that  if  it  were  so 
regarded,  he  would  wish  to  call  further  evidence. 

Mr.  Robert  Nelson,  Home  (ifRce  expert,  who  acted  as  secretary 
to  the  Committee  which  drew  up  the  special  rales,  said  the  question 
of  earthing  was  entirely  apart  from  the  construction  of  apparatus. 
It  did  not  involve  the  scrapping  of.  or  the  interference  with,  the 
construction  of  any  existing  apparatus.  It  would  be  an  efficient 
earthing  to  connect  a  piece  of  cable  to  the  switch  and  to  the 
armoured  cable.  This  had  nothing  to  do  with  the  construction  of 
the  switch,  and,  therefore,  did  not  come  within  the  exemption. 

The  bench,  after  a  short  retirement,  said  they  came  to  the  con- 
clusion that  the  case  came  under  the  exemption  clause,  and  it 
would  be  dismissed. 

JlR.  Holmes  asked  the  Bench  to  state  a  case. 


Rose  Bros.  r.  Alba>-y  Engixeerisg  Co.  anh  Asother. 

In  the  City  of  London  Court,  on  July  2.5th.  before  Judge  Rentoul, 
K.C  .  plaintiffs,  electricians,  of  3S.  Beech  Street.  E.G.,  sued  the 
defendant  company,  electrical  engineers,  Ossary  Road,  Old  Kent 
Road,  and  Captain  Gavan  Inrig,  l.i4.  Bishopsgate.  E.C.,  for 
^2  12s.  3d.  for  electrical  goods  supplied.  Mr.  H.  Stronts  appeared 
for  the  plaintiffs,  and  Mr.  W.  Webb  for  the  company.  Captain 
Inrig  defended  in  person.  It  was  said  that  the  orders  were  given 
by  Captain  Inrig  on  behalf  of  the  Albany  Engineering  Co.  The 
goods  were  delivered  in  part  to  the  company  and  part  to  the 
Captain.  Mr.  Webb  said  that  the  company  repudiated  their 
liability,  and  said  that  the  goods  were  ordered  by  Captain  Inrig. 
Captain  Inrig  said  that  if  anything  was  due  from  him  or  the  com- 
pany he  would  pay.  but  he  had  had  no  invoice.  Mr.  W.  A.  Rose, 
one  of  the  plaintiffs,  said  that  they  looked  to  the  Albany  Co.  for 
payment,  and  that  was  why  no  invoice  was  sent  to  theCaptain. 
The  Court  found  for  the  plaintiffs  for  dEl  5s.  9d.  against  Captain 
Inrig  only,  without  costs.  The  Albany  Co.'s  costs  were  awarded 
them  against  the  plaintiffs. 


The  Telephone  Abbitbatiox. 

(.Continued  from  page  12s.) 

Mr.  J.  F.  C.  SXELL  proceeded  to  deal  with  the  life  of  the  plant, 
and  said  that  he  had  calculated  the  life  of  the  cast-iron  pipes  as 
1  ."i  years.  He  gave  the  earthenware  pipes  known  as  the  "  Post 
Office  type"  a  life  of  .50  years,  and  other  classes  of  earthenware 
pipes  20  years. 

In  regard  to  the  scrap  value,  Sir  J.  Slliox  pointed  out  that,  of 
course,  such  value  did  not  amount  to  much  in  the  case  of  the  iron 
pipes,  but  when  they  came  to  the  cables  it  was  a  very  different 
matter.  The  scrap  value  under  the  head  of  cables  was  estimated  at 
half  8  million. 

Witness  then  proceeded  to  deal  with  the  life.  Arc,  of  the  cables. 
In  answer  to  the  Solicitoe-Genebal.  he  said  there  were  various 
kinds  of  cable,  the  biggest  class  of  which  was  the  lead-covered  dry- 
core  cable :  then  there  was  the  rubber-covered  dry  core  and  the 
gutta-percha  insulated  :  also  armoured  cables  and  the  composite 
types.  The  lead-covered  cable  was  built  up  of  copper  conductors, 
insulated  by  means  of  dry  paper,  and  when  made  up  into  the  cable 
it  was  covered  by  a  continuous  sheet  of  lead-tin  alloy  which 
hermetically  sealed  the  whole  of  the  conductors  and  their  insu- 
lation. If  these  lead-covered  cables  were  not  exposed  to  any  elec- 
trolytic or  chemical  action,  their  physical  life  would  be  about 
50  years. 

Sib  J.  Simon  :  Have  yon  had  experience  of  the  life  of  these 
cables  .' — Witness  said  that  he  could  speak  of  25  years'  experience. 

Telephone  cables  may  not  in  all  respects  stamd  on  the  same  footing 
as  power  cables  .'—I  quite  agree  ;  it  is  only  fair  to  say  that  the 
power  cables,  upon  which  I  am  basing  my  experience  to  some 
eitent,   are  subject,  of  course,  to   certain   effects— such   as   over- 


electrical  pressure  and  over-heating  to  which  telephone  cables  are 
not  subject.  For  that  reason  I  should  give  for  cables  made  prac- 
tically of  the  same  specified  materials,  and  used  for  telephone  pur- 
poses, a  longer  life  than  those  used  for  power  purposes. 

That  is  contrast  :  now  let  us  deal  witlf  resemblance.  Take,  for 
instance,  electrolytic  action  ,'— Of  course,  electrolytic  action  is 
common  to  both.  A  telephone  cable  is  just  as  liable  to  suffer  from 
it  as  a  power  cable. 

When  yon  talk  of  electrolytic  action  you  mean  action  due  to 
outside  electric  currents,  apart  altogether  from  the  current  the 
cable  is  carrying  .'—Oh,  yes  :  of  course.  I  mean  external  electric 
currents. 

Have  you  made  any  investigation  or  test  of  this  action  on  the 
telephone  lead-covered  cables  .'—Yes.  I  visited  Plymouth  and  made 
a  test  of  telephone  cable  of  this  description  which  was  laid  there. 
I  found  electric  current  was  actually  traversing  the  lead-sheeting 
of  the  cable  and  it  was  coming  from  the  adjacent  tramway 
system. 

Mr.  Dasckwerts  :  Was  your  examination  ad  hoc  ?— Oh  ; 
certainly. 

Sib  J.  Simon  :  And  you  found  that  the  cable  was  in  fact 
suffering  from  electrolytic  action  ,' — Yes. 

Is  that  a  risk  which  these  lead-covered  cables  run  .' — It  is.  I  also 
examined  similar  cables  in  Belfast,  where  one  was  actually  with- 
drawn from  its  duct.  In  that  case  the  cable-sheathing  showed 
distinct  marks  of  pitting  and  corrosion  due  to  the  passage  of 
external  electric  currents. 

In  answer  to  his  Lordship,  witness  said,  that  at  Plymouth  he 
tested  the  cable  with  an  ammeter  :  in  Belfast,  which  was  an 
investigation  and  not  merely  a  test,  he  examined  every  inch  of  the 
cable  as  it  was  withdrawn  from  the  duct. 

Sib  J.  Simon  :  At  the  time  this  cable  was  withdrawn  was  there 
any  reason  to  suppose  that  it  would  show  signs  of  electrolytic 
action  ,'  Witness  explained  that  in  Belfast  there  had  been  cases  of 
electrical  decomposition  of  the  telephone  cables.  It  was  a  matter 
of  history  and  so  he  decided  to  go  there  and  make  an  investigation. 
Of  course,  he  did  not  know  before  he  examined  it  whether  this 
particular  cable  would  show  effects  of  electrolytic  action  or  not. 
As  it  happened,  however,  there  were  distinct  marks  of  electrical 
decomposition  upon  it.  Witness  was  not  quite  certain  but  he 
thought  in  the  case  of  Plymouth  the  cable  was  laid  in  a  cast- 
iron  conduit,  and  at  Belfast  it  was  laid  in  cement. 

Sib  J.  Simon  :  Were  the  signs  of  electrolytic  action  which  yon 
observed  on  the  Belfast  cable  signs  which  made  a  difference  to  the 
practical  life  of  the  cable .' — Yes.  certainly,  some  of  the  fittings  in 
the  thin  lead  sheathing  were  one-sixteenth  of  an  inch  deep,  that 
means  that  a  considerable  amount  of  the  lead  covering  had  dis- 
appeared. If  that  state  of  things  continued  the  cable  would  soon 
become  useless,  because  the  very  life  of  the  cable  depended  on  the 
unperishabUity  of  its  lead  sheathing,  and  when  that  perished  the 
whole  cable  was  gone.  Of  course,  if  the  trouble  was  only  a  small 
local  fault,  the  cable  might  be  repaired,  but  if  the  depreciation  of 
the  lead  sheathing  was  general,  the  cable  would  soon  become  useless. 
Continuing,  Witness  said  whilst  the  physical  life  of  the  lead- 
covered  cable  was.  in  his  opinion,  50  years,  deductions  had  to  be 
made  which  reduced  the  practical  life  to  20  years.  These  deduc- 
tions had  to  be  made  in  respect  of  electrolysis  and  its  action,  the 
depreciating  effect  of  chemical  action  and  the  actual  melting  of 
the  lead  sheathing  by  stray  currents — by  which  he  meant  currents 
sustained  by  the  cable  owing  to  its  coming  into  actual  contact  with 
power  cables.     It  did  not  often  occur,  but  did  so  occasionally. 

Sib  J.  Simon  :  When  you  withdraw  a  20-lb.  conductor  yon  have 
the  scrap  value  of  the  wire  .' — Oh.  certainly. 

His  LoBDSHiP  ;  What  is  the  objfect  of  putting  in  a  20-lb.  con- 
ductor in  the  first  place  .' — Witness  replied  that  it  was  not  done  so 
much  now  ;  the  20-lb.  conductor  was  used  originally  for  the  purpose 
of  better  transference  of  speech,  but  owing  to  improvement  in  the 
telephonic  art  in  recent  years.  10-lb.  conductors  were  able  to  take 
the  place  of  the  20-lb.  conductors  and  give  the:  same  facilities  for 
speech. 

By  improvements  in  other  parts  of  the  telephone  system  yon  are 
able  to  use  smaller  conductors  ,' — Witness  :  Quite  so. 

How  does  all  this  affect  the  life  of  the  plant ,'— That  is  the  point 
we  have  to  consider. 

Sib  J.  Simon  said  there  were  two  considerations  to  be  borne  in 
mind.  In  the  first  place,  they  must  remember  that  they  were  here 
considering  the  life  of  the  plant  in  situ.  It  was  not  a  question 
whether  this  particular  piece  of  wire,  or  that,  was  going  to  live  in 
the  sense  of  existing  on  the  surface  of  the  earth  without  decay  for 
a  particular  time.  The  question  was  how  long  was  it  going  to  live 
as  an  installation.  Secondly,  they  had  to  remember  that  what  they 
were  trying  to  do  was  to  arrive  at  value.  If  they  took 
the  value  of  the  plant  in  xitu  and  its  value  as  scrap,  then,  "he  sub- 
mitted, they  would  arrive  at  the  true  value. 

His  Lordship  said  it  seemed  to  him  that  what  they  had  been 
discussing  was  not  so  much  the  life  of  the  plant  as  the  develop- 
ment of  the  business.  He  thought  that  if  the  Solicitor-General 
dealt  with  that  he  would  be  drawing  a  two-edged  sword. 

SiB  J.  Simon  argued  that  the  evidence  witness  was  giving  was 
very  germane  to  the  question  of  the  life  of  the  plant  and  accord- 
ingly germane  to  the  value  of  the  plant. 

Continuing,  witness  said  that  it  was  the  experience  of  the 
G.P.O.  that  a  certain  annual  replacement  of  cable  was  necessary 
each  year  owing  to  the  inadequacy  of  its  size  :  that  was  to  say  the 
in.snfficiency  of  the  pairs  of  wires  the  cable  contained.  He  was  of 
opinion  that  2J  per  cent,  allowance  for  this  inadequacy  was  a  fair 
amount  to  take,  and  if  that  were  so  the  practical  life  of  the  cable 
was  reduced  to  20  years,  having  taken  in  conjunction  with  this 
inadequacy  the  depreciation  of  the  cable  from  other  causes  which 
he  had  mentioned. 
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His  LouDSHlP:  Do  you  get  your  2J  per  cent,  from  estimate  or 
from  any  actudl  calculation  ;' — Witnkss  Kaid  the  fif^urei)  wait  an 
estimate  based  on  the  actual  experience  of  the  O.P.O.  From  190ii 
to  1911  the  cables  of  the  G. P.O.  service  of  that  calibre  were  replaced  to 
the  amount  of  J  to  1  per  cent,  on  the  ground  of  inadequacy.  If  they 
applied  that  to  the  smaller  ni/cd  cables  the  percentai;e  would  be 
hiKher.  Then,  havin^,'  regard  to  the  fact  that  the  Post  Dflice  plant 
was  more  up-to-date  than  thiit  of  the  N.T.  Co.,  there  would  be  a 
greater  peroentutre  of  replacement  necessary  in  respect  of  the 
latter's  system.  Taking  all  these  things  into  consideration,  he  had 
arrived  at  the  ligure  of  2)  per  cent. 

Mr.  D.\nckwi;uts  .  It  comes  to  this.  You  have  adopted  lii  per 
cent,  for  the  company  because  the  G.P.O.  percentage  is  one? — 
Ub,  no,  there  is  more  in  it  than  that. 

Proceeding,  Mr.  Snell  then  dealt  with  the  vulcanised  india- 
rubber  cables.  He  estimated  the  life  of  these  cables  at  1  ">  years. 
They  were  especially  liable  to  detcrioriation.  He  said  this  from 
hiB  experience  of  power  cables  of  the  same  materul. 

Sib  J.  Simon  :  What  is  the  cause  of  the  deterioration  ' — 
Moisture  ohietiy,  and  sometimes  the  effect  of  coal  and  other  gases 
in  the  ducts. 

Do  these  cables  suffer  from  electrolytic  action  .' — Vcs,  they  do  in 
power  work. 

Is  15  years  the  life  of  thenc  cables  when  they  are  used  for  power 
work  .'—Oh,  no,  it  is  very  much  less  than  that ;  when  they  are  used 
for  power  work  their  life  is  lu  years  at  the  most.  In  fact,  so  much 
do  they  deteriorate,  that  theae  cables  arc  seldom  used  for  power 
work  now.  Witness  added  that  he  noticed  Mr.  Gill  had 
estimated  the  life  of  this  cable  for  telephone  purposes  at  20  years. 

Now,  take  underground  armoured  cable.  What  is  the  total  life 
you  estimate  for  that  ' — Armoured  cable,  witness  replied,  laid 
directly  in  the  ground  should  only  be  assessed  at  a  short  life.  He 
was  quite  aware  that  there  had  been  cases  where  such  cable  under 
certain  conditions  had  been  known  to  last  a  longer  time  than  he 
estimated,  but  that  was  only  in  cases  where  the  cable  had  been  laid 
in  particularly  suitable  and  very  dry  soil.  But  speaking  generally, 
only  a  short  life  could  be  given  to  this  kind  of  cable.  Witness 
further  said  that  steel-armoured  cable  was  also  very  liable  to  decay. 
He  should  not  give  that  cable  more  than  1.".  years'  life  ;  but  it  was 
really  a  small  matter,  because  there  was  very  little  of  it  in  use  in 
the  telephone  system.  The  potheads,  which  were  the  weakest 
portion  of  the  underground  telephone  system,  he  had  estimated  at 
12  years'  life.  Mr.  Gill  had  given  them  1.")  years.  Taking  all  these 
cables  and  accessories  together,  witness  said  he  had  arrived  at  a 
general  figure  of  JO  years  for  the  life  of  the  whole  underground 
system.  Later  witness  said  he  had  had  a  conversation  with  Sir 
Alexander  Kennedy  with  respect  to  the  life  of  the  cables,  and  Sir 
Alexander  had  told  him  that  he  had  advised  the  L.C.C.  to  adopt 
the  period  of  :iu  years  for  the  repayment  of  the  loans  made  to  the 
municipal  authorities  for  power  purposes.  He  did  not  necessarily 
mean  that  SO  years  was  the  life  of  the  cables  assessed  by  him. 
Questioned  with  regard  to  the  life  of  iron  poles,  witness  said  he 
allowed  the  same  life  to  them  as  he  had  allowed  to  creosoted  poles, 
viz.,  20".j  years,  although,  in  fact,  investigation  showed  that  the 
effective  life  of  iron  poles  was  only  13',  years.  The  effective  life  of 
bare  wire  in  position,  he  calculated  at  .'<}  years,  although 
in  his  estimates  he  had  actually  allowed  nine  years  of 
effective  life,  an  addition  of  5  per  cent.  After  ex- 
plaining, at  some  length,  how  he  arrived  at  this  conclusion, 
witness  was  taken  to  the  subject  of  aerial  cables  of  all  kinds,  and 
he  stated  that  he  had  arrived  at  the  equated  life  of  these  in  the 
same  way  as  he  had  arrived  at  the  equated  life  of  conduits.  He 
gave  l.'i  years  as  the  average  effective  life  of  the  aerial  cables.  In 
the  case  of  the  exchange  equipments,  witness  said  there  was  an 
average  effective  life  of  15  years  allowed  in  the  case  of  central 
battery  exchanges.  In  the  case  of  magneto  exchanges  of  more 
than  300  lines,  the  effective  life  allowed  was  10  years,  and  for 
magneto  exchanges  of  under  300  lines  also  10  years,  but  with  a 
residual  value.  The  witness  observed  that  succeeding  witnesses 
might  be  able  to  make  this  table,  and  that  dealing  with  subscribers' 
apparatus,  plainer  than  he  could  do.  By  following  the  process  of 
equation  previously  pursued,  he  adopted  an  age  of  ij'6  years  for  these 
exchanges.  In  the  case  of  subscriters'  instruments  and  apparatus, 
witness  said  the  conclusion  he  arrived  at  was  that  the  effective 
life  was  9'5  years,  and  the  age  4'H  years,  instead  of  ♦i'lj  years  as 
suggested  by  the  company,  a  conclusion  .which  was  in  the  company's 
favour.  The  total  estimated  cost  of  construction  being  £ll,ril7.10ii, 
which  reduced  by  £92,000  odd,  the  value  of  plant  not  within  the 
contract  of  purchase,  reduced  the  cost  of  the  pnrchascable  plant  to 
£11,524,539.  Witness  estimated  the  actual  value  of  the  plant  at 
£7,005,851.  He  hs,d  found  as  the  result  of  experience  that  the 
existing  scrap  value  of  a  plant  bore  a  ratio  of  from  tiO  to  63  per 
cent,  to  the  price  of  construction.  In  the  case  of  conduits,  Witness 
said  there  was  no  scrap  or  residual  value,  the  cost  of  recovery  being 
greater  than  the  gain.  In  the  case  of  cables,  he  made  an  allowance 
of  32 '4  per  cent,  of  salvage  value,  and  that  was  actually  arrived  at  by 
Mr.  Callender,  the  cable  manufacturer.  The  Witness  went  into 
many  others  of  the  subjects,  contrasting  the  residual  values  allowed 
by  the  Post  Office  with  those  estimated  by  the  company,  but 

Mr.  Fokbes  Laskester  pointed  out  that  there  could  be  no  real 
comparison,  the  company  taking  residual  values  at  the  end  of  the 
physical  life  of  the  plant,  and  the  Post  Office  basing  its  estimate  on 
the  "  effective  "  life. 

Sir  A.  Cbipps  asked  Witness  whether  he  estimated  that  a 
system  like  that  of  the  National  Telephone  Co.  could  be  laid  down 
and  brought  up  to  its  present  condition  in  two  years  .' — Witness 
replied  that  if  a  catastrophe  destroyed  the  whole  system  to-day,  he 
thought  it  would  be  quite  possible  to  recreate  the  system,  and 
connect  up  the  subscribers  in  two  years.  He  agreed,  however,  with 
Mr.  Gill's  figures  that  12  years  would  not  be  an  unreasonable  time 


for  substituting  the  system  and  starting  it  with  its  existing 
subscribers.  The  problem  he  had  to  deal  with,  was  the  replace- 
ment cost  of  something  which  already  existed. 

1  will  not  argue  that  now,  bub  in  the  event  of  an  earthquake 
destroying  the  system,  if  you  had  all  the  labour  in  this  country 
Hulticiently  skilled  to  deal  with  matters  of  this  kind,  you  could  not 
as  an  actual  [Kissibility  put  up  a  system  under  a  period  much  longer 
than  two  years  ' — I  am  advised  that  it  could  be  done.  From 
investigations  we  have  made,  we  believe  that  in  two,  or  at  the  most 
in  three  years,  we  should  replace  the  system. 

His  LoBDsiiii' :  Would  the  two  years  involve  working  night  and 
day.' — Witness  replied  that  that  woe  a  question  which  could  be 
better  answered  by  another  witness. 

Further  questioned  by  Sir  A.  Cripps,  Wit.vess  admitted  that  he 
hail  not  ascribed  any  particular  time  required  by  the  consulting 
engineer  in  preparing  plans.  \c.,  for  the  9s  centres  in  different 
parts  of  the  I'nited  Kingdom.  He  did  not  think  the  preliminary 
work  would  take  more  than  two  years. 

Sir  a.  (Hiri's  :  Supposing  the  consulting  engineer  had  no  know- 
ledge of  who  the  .subscribers  were  likely  to  be,  how  long  would  he 
take  then  ,' — I  cannot  answer. 

A  scheme  like  the  company's  system,  said  Counsel,  could  only  be 
built  up  over  a  long  period  of  years,  and  it  was  utterly  impossible 
to  suggest  that  a  contractor  could  build  it  up  in  two  or  three  years, 
or  any  definite  period  of  time. 

The  AiT'irnkv-Genkuai.  suggested,  when  the  Court  resumed  on 
.Monday,  .luly  L'9th,  that  at  the  conclusion  of  the  day's  proceedings 
the  Court  should  adjourn  until  after  the  Long  Nacation.  There 
was  a  good  deal  of  matter,  he  said,  for  inquiry,  and  many  figurex 
had  to  be  calculated.  The  adjournment  would  be  a  great 
convenience  to  the  parties. 

SiK  A.  Crii'I's  agreed,  and  said  it  would  be  impossible  to  con- 
clude the  cross-examination  of  Mr.  Snell  before  the  Long  Vacation. 

Mil.  Justice  Lawrence  said  the  Court  would  consent  to  the 
proposal. 

Sib  a.  Crii'PS  asked  that  proceedings  should  be  resumed  on 
October  15th. 

Mr.  Justice  Lawrence:  We  wiU  fix  the  date  for  resuming  on 
the  promise  that  the  parties,  in  the  meantime,  put  their  heads 
together  and  try  to  shorten  matters. 

Sir  a.  Ckipi's  :  I  hope  that,  after  the  holidays,  the  spirit  of  con- 
ciliation will  develop. 

Mb.  Sneli,,  further  cross-examined,  gave  greatly  detailed  evidence 
with  regard  to  a  number  of  contracts  for  trenching,  piping,  &c.,  and 
the  prices  for  the  work  in  its  different  branches. 

The  Court  adjourned  as  stated. 


Marconi's  Wireless  Telegkaph  Co.,  Ltd.  r.  United 
Wireless  Telegraphy  Co. 

Mr.  Colefa.x  before  Mr.  Justice  Parker  in  the  Chancery  Division 
mentioned  this  action,  the  parties  having  come  to  terms. 

The  action  he  said  was  brought  for  an  injunction  in  respect  of 
alleged  infringement  of  patent,  but  the  parties  had  agreed  and 
there  should  be  judgment  for  the  plaintiffs  upon  certain  terms. 

Mb.  Gray  appeared  on  the  other  side,  and  his  Lordship  made  an 
order  as  arranged. 


A  Broken  Car  A.\le. — The  rolling  stock  superintendent 
of  an  electric  tramway  frequently  has  cases  brought  under  his 
notice  which  call  for  a  certain  amount  of  ingenuity  in  coping  with 
them,  and  very  often  the  incidents  which  give  the  most  trouble 
arise  from  very  simple  causes.  An  instance  of  this  sort  of  thing 
occurred  in  connection  with  the  axle  of  a  single-truck  car  which 
broke  about  6  in.  from  the  wheel  boss.  The  cause  of  this  was  very 
simple.  A- J  in.  hole  had  been  drilled  in  it  in  order  to  secure  a 
pinion  to  the  axle  for  driving  the  compressor  for  the  air 
brake,  and  this  hole  had  made  a  weak  spot  in  the  axle,  and 
subsequently  a  fracture  occurred  across  the  point  of  weakest  cross- 
section  where  the  hole  was  situated.  The  failure  of  the  car  in  this 
way  caused  trattic  on  the  line  to  be  held  up,  and  it  was  necessary 
to  remove  the  car  as  quickly  as  possible.  In  doing  so  tbe  following 
method  was  adopted  : — First  of  all,  the  inspection  traps  inside  the 
car  were  taken  up  and  a  heavy  plank  wao  laid  along  the  car  floor. 
A  small  ratchet  screw  jack  which  was  kept  for  the  purpose  was 
then  placed  under  the  motor  on  the  broken  axle  and  the  motor  was 
lifted  to  a  distance  of  about  2  in.  When  this  had  been  accomplished 
the  motor  was  then  fastened  to  the  plank  with  a  chain  sling,  so  that 
the  plank  took  the  weight  of  the  motor  off  the  axle,  and  this 
allowed  the  wheel  to  run  freely  on  the  rail.  The  short  end  of  the 
axle  was  then  secured  by  jacking  up  the  truck  frame  and  inserting 
a  block  of  wood  between  the  axle  box  and  the  horn  stay.  When 
this  had  been  done,  the  ear  was  returned  to  the  depot.  When 
towing  a  car  in  this  way,  should  the  car  have  a  broken  axle,  great 
care  should  be  taken  when  approaching  points  and  crossings  in 
order  to  see  that  the  loose  wheels  take  the  right  track.  It  is  also 
extremely  probable  that  the  wheels  may  jam  on  a  sharp  curve,  and 
in  order  to  overcome  this  difficulty,  it  is  necessary  to  apply  a  little 
grease  to  the  wheel  flanges.  The  incident  narrated  above  shows 
how  necessary  it  is  to  exercise  due  circumspection  when  it  is  pro- 
posed to  make  any  addition  to  the  structure  of  a  tramcjir,  inasmuch 
as  the  whole  trouble  would  have  been  prevented  if  the  axle  had  not 
been  deliberately  weakened  by  the  insertion  of  a  hole  which  it  was 
never  intended  to  receive 
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PROCEEDINGS    OP    INSTITUTIONS. 


Recent  Advances  In  the  Measurement  of  Light  and 
Illumination. 

By  J.  S.  Dow  and  V,  H.  Mackinney. 
(Ahftnut  ,;t  papei-  rend  before  tie  OPTICAL  CONVENTION,  Juue.  1VI12.) 
Pekhaps  the  most  interesting  feature  of  the  progress  of  the  past 
10  years  has  been,  not  so  much  the  actual  advance  in  the  con- 
struction of  apparatus,  as  the  change  in  the  view-point  from  which 
measurements  of  light  have  been  regarded.  There  has  been  a 
growing  recognition  that  the  measurement  of  light  and  illumina- 
tion is  not  only  of  considerable  industrial  consequence,  but  a  fairly 
simple  and  feasible  process  in  the  hands  of  others  besides  the  expert. 
For  practical  purposes  the  actual  illumination  in  a  room,  on  a  table, 
desk  or  paper  is  often  of  much  greater  importance  for  the  layman 
than  a  knowledge  of  the  amount  of  light  given  by  the  lamps  eni- - 
ployed.  Determinations  of  the  illumination  on  a  table  or  desk, 
for  example,  enable  us  to  judge  whether  the  light  is  sufficient  for 
reading,  in  a  school  or  library,  or  for  some  industrial  process  in  the 
factory  Thev  also  afford  a  ready  means  of  comparing  the  con- 
centrating power  of  different  kinds  of  shades  and  reflectors,  and 
have  many  other  subsidiary  uses.  In  practice  the  chief  requirements 
in  an  instrument  for  the  measurement  of  illumination  are  that  it 
should  be  compact  and  portable,  easy  and  quick  to  manipulate 
sufficiently  accurate  for  practical  purposes,  and  readily  set  right 
should  the  reading,  for  any  reason,  vary  in  course  of  time,  tor 
the  great  majority  of  practical  purposes  an  accuracy  of  5  or  10  per 
cent,  is  ample.  .   ,        .,  •  i. 

In  1909  the  authors  had  the  pleasure  of  describing  a  compact 
and  portable  instrument  for  measuring  iUumination  before  the 
Optical  Society.  This  has  since  been  improved  and  remodelled, 
and  ia  now  known  as  the  "  Holophane  Lumeter."     The  most  novel 


The  reading  can  then  be  observed  on  the  scale  in  foot-candles 
The  screen  c  is  made  by  covering  a  glass  surface  with  a  very  fine 
white  emulsion,  scraping  away  the  centre,  and  then  protecting  it  by  a 
covering  glass.  In  this  way  a  screen  which  cannot  be  soiled  or 
scratched  by  contact  with  the  fingers  is  obtained,  and,  the  emulsion 
being  very  thin,  an  exceedingly  fine  line  of  photometric  division  can 
be  obtained.  The  makers,  Messrs.  R.  ic  J.  Beck,  Ltd.,  have  now 
succeeded  in  preparing  very  sensitive  screens  of  this  kind. 

In  order  to  increase  the  range  of  the  instrument,  recourse  is  had 
to  two  dark  glasses  (.shown  at  M)  reducing  the  light  to  I'n  and  nhn 
respectively.  Theee  can  be  placed  in  the  path  of  the  rays  from 
the  object  studied  by  pulling  out  the  knobs  N.  By  this  means  the 
reading  can  be  multiplied  by  10,  100  or  1,000,  so  that  values  up  to 
2,000  foot-candles  can  be  measured. 

The  small  lamp  used  in  the  instrument  is  fed  from  a  four-volt 
accumulator  packed  in  the  case  of  the  instrument,  and  the  whole 
can  be  carried  about  as  easily  as  a  small  hand  camera.  The 
instrument  can  be  be  set  to  read  correctly,  by  reference  to  a  given 
illumination,  by  simply  adjusting  the  position  of  the  lamp  slightly. 
When  measurements  of  illumination,  as  distinct  from  surface 
brightness,  are  to  be  made,  all  that  is  necessary  is  to  observe  the 
brightness  of  a  standard  mat  celluloid  screen  supplied  with  the 
instrument,  and  this  is  also  used  in  calibration.  An  interesting 
point  which  almost  invariably  occurs  to  people  unfamiliar  with  the 
instrument,  is  the  effect  of  the  distance  from  which  the  illuminated 
object  is  observed.  Within  practical  limits  this  is  immaterial,  since 
the  amount  of  light  entering  the  eye  and  the  area  of  the  retinal 
image  both  diminish  inversely  with  the  square  of  the  distance.  No 
appreciable  difference  due  to  this  effect  will  b«  observed  in 
measurements  of  illumination  in  a  room.  It  should,  however,  be 
borne  in  mind  that  the  area  of  surface  included  within  the  aperture 
in  the  field  of  view  of  the  instrument,  is  greater  with  increasing 
distance  ;  consequently,  if  the  surface  examined  is  not  uniformly 
bright,  one  would  expect  this  to  be  recorded  on  the  instrument. 


Fig.  1.— The  Holophane  Lumetee. 
Pi 


Fig.  2. — Diagram  showing  Construction  of  Lumeter 


feature  is  that  it  can  be  used  not  only  to  measure  illumination,  but 
also  surface  brightness.  The  general  appearance  of  the  instrument 
(which  is  only  .5J  in.  X  4i  in.  x  li  in.)  is  shown  in  fig.  1,  and  the 
details  in  fig.  2. 

The  small  glow-lamp  B  is  enclosed  in  a  cylindrical  chamber, 
whitened  inside  and  uniformly  illuminating  the  rectangular 
aperture  o,  which  is  covered  by  a  ground  opal  glass  plate.  This 
plate  in  turn  acts  as  a  source  of  light  and  illuminates  the  photo- 
metric screen  c.  The  lid  A  is  attached  to  a  cylinder  fitting  con- 
centrically round  the  chamber,  and  having  cut  in  it  an  aperture  of 
special  shape.  As  the  pointer  H  is  revolved  this  adjustable  shutter 
covers  the  source  G  to  a  greater  or  less  extent,  and  varies  the 
illumination  of  the  photometric  screen  o  accordingly.  By  moving 
the  pointer  across  the  scale  the  iUumination  is  reduced  uniformly 
from  2  foot-candles  (with  the  aperture  fully  open)  to  0'2  and  then 
to  zero. 

In  using  the  instrument  the  observer  points  the  instrument  at 
the  surface  whose  brightness  he  wishes  to  study,  and  places  his  eye 
at  E,  at  the  same  time  pressing  the  contact  at  the  base  of  the 
instrument  and  lighting  the  lamp.  He  then  sees  through  the 
central  aperture  D  in  the  illuminated  surface  C  the  surface  to  be 
tested,  and  adjusts  the  pointer  until  photometric  balance  is  secured. 


Fig.  3.— Polar  Curve  Apparatus. 

A  useful  addition  for  daylight  measurements  is  a  small  cap 
provided  with  a  special  yellow  Wratten  gelatine  screen,  which 
makes  the  transmitted  light  identical  to  the  eye  with  daylight,  and 
so  removes  the  difficulty  experienced  by  many  observers  in  com- 
paring sources  of  light  which  differ  in  colour.  For  relative  measure- 
ments (such  as  mostly  occur  in  daylight  work),  the  amount  of  light 
absorbed  by  this  screen  may  be  ignored.  It  is,  however,  quite  easy 
to  determine  the  approximate  absorption  and  allow  for  it  when 
absolute  measurements  are  desired. 

Measurements  of  illumination  in  practice  enable  the  lighting 
engineer  to  verify  his  calculations,  and  to  demonstrate  to  consumers 
the  effect  of  a  certain  change  in  their  installation.  It  is  not  uncommon 
to  meet  consumers  whose  personal  impref  sion  leads  them  quite  astray 
in  judging  an  alteration  of  this  kind,  their  views  being  based  on 
examination  of  the  apparent  brightness  of  the  lighting  units  rather 
than  the  actual  working  Ulumination  provided.  By  the  aid  of  a  simple 
measuring  instrument,  the  engineer  has  little  difficulty  in  showing 
that  the  recommended  form  of  shade  and  reflector  leads  to  an 
increase  in  the  iUumination  in  desirable  directions.  In  cases  in 
which  the  present  installation  clearly  gives  too  low  an  illumination, 
a  measurement  tells  him  how  much  it  must  be  increased,  and  what 
types  of  lamps  and   fixtures  ought,   therefore,,  to  be  introduced. 


Vol.  71.    No.  l.Hlo,  AoonuT  :i,  liH2.] 


THE    ELECTRICAL   REVIEW. 


169 


Some  authoritioH  ansort  that  illuminants  Bhould  be  bo  eorccned  and 
shaded  that  their  brightness  should  not  exceed  2 — 3  o.i-.  per  square 
in.  of  radiating  area,  while  others  would  place  the  limit  even  lower. 
A  surface  brightnCHS  of  2,001)  ft.-candlesis  equivalent  to  about  4  j  C.P. 
per  sq.  in.,  and  a  brilliancy  not  exceeding  this  figure  could,  therefore, 
be  measured  by  our  instrument. 

In  connection  with  industrial  prooesses,  again,  it  is  a  great 
advantage  to  be  able  to  measure  illumination  in  any  plane,  and 
even  in  places  which  are  only  accessible  with  difliculty.  In  many 
oases  this  can  be  done  easily  with  an  apparatus  utilising  a  separate 
test-plate.  The  standard  screen  can  be  readily  placed  at  any  point 
where  it  is  desired  to  take  a  measurement  and  observed  from  a 
distance.  When  it  is  only  desired  to  obtain  relative  values  and  to 
determine  surface  brightness,  it  is  not  necessary  to  do  even  this, 
since  one  has  only  to  pjint  the  instrument  at  the  object  to  be 
examined. 

The  facility  to  measure  illumination  and  surface  brightness 
carries  with  it  the  possibility  of  determining  the  relative  reflecting 
power  of  a  surface.  All  that  is  necessary  is  to  measure  the  surface 
brightness  at  a  given  spot,  and  then  to  plivce  the  white  celluloid 
test  card  in  position  and  measure  the  illumination.  A  simple 
calculation  shows  the  relative  rettecting  power  of  the  surface,  as 
compared  with  the  test  card.  This  method  can  be  readily 
applied  to  the  wall  papers  in  any  room  lighted  by  natural  or 
artificial  light,  and  the  following  table,  showing  the  results 
obtained  in  four  typical  rooms,  ma^,  perhaps,  be  of  interest :  — 

Reklkcting  Power  of  Wall  Papekb. 

CFroiii  ai'tital  Bi-xults  ohtaiurd  in  Itoomx  lighted  hy  Tutu/iifen  Lampa.) 


Nature  of  room. 

I'apor. 

Surface 

brtghtncss 

(foot-oandles). 

Illumination 
(toot-oandlcB). 

Reflecting 
power. 

Drawing  room 

Hall 

Library 
Dining  room 

Light  blue 
Dark  red 
Deep  green 
Very  deep  blue 

0-3 
0-16 
0-15 
O-OIfl 

072 
0-6 

ro 

0-35 

40% 
25% 
16% 
4-5% 

It  may  be  mentioned,  in  passing,  that,  as  a  result  of  experiments 
in  many  different  schools,  libraries  and  private  bouses,  a  surface 
brightness  of  0'^  footcandlcs  seems  to  \>o  about  what  is  usually 
needed  to  give  a  room  a  cheerful  appearance.  In  some  cases, 
however  (f.g.,  in  a  library),  a  more  subdued  effect  is  preferred, 
and  walls  with  a  surface  brightness  of  only  01  foot-candles  may 
be  found. 

It  may  be  observed  that  the  reflecting  power  of  coloured  materials 
depends  to  some  extent  on  the  quality  of  light  by  which  they  are 
illuminated,  and  the  same  results  will  not  be  secured  by  natural 
and  artificial  light.  This  fact  has  been  recently  utilised  by  Mr. 
T.  K.  Kitchie,  of  the  Union  Electric  Co.,  as  a  means  of  testing  the 
resemblance  of  various  artificial  illuminants  to  daylight.  A  series 
of  ribbons  of  delicate  shades  of  colour  wa.'*  prepared,  and  the  reflecting 
power  of  the  feries  tested  with  the  holophane  lumeter  by  good 
average  daylight.  The  tests  were  subsequently  repeated  with  a 
series  ot  artificial  illuminants,  and  it  was  found  that  the  closest 
approximation  to  the  daylight  values  occurred  in  the  case  of 
indirect  arc  lighting. 

The  same  appliances  which  serve  for  the  measurement  of 
reflecting  power  can  also  be  used  to  measure  the  absorption  of 
glasses,  gelatines  and  solutions.  An  interesting  case  has  come  to 
our  notice  in  which  the  reflecting  power  of  the  powder,  as 
measured  by  the  holophane  lumeter,  was  utilised  as  an  index  to  the 
quality  of  a  certain  class  of  coal. 

During  the  last  few  years  it  has  come  to  be  generally  recognised 
that  it  is  not  suflScient  merely  to  state  the  intensity  of  a  source  in 
a  certain  direction,  or  even  to  give  its  mean  spherical  candle-power. 
It  is  also  most  important  to  show  how  the  light  is  distributed, 
especially  as  the  natural  polar  curve  of  light  distribution  from  an 
illuminant  can  now  be  modified  very  greatly  by  the  use  of  suitable 
globes  and  reflectors.  The  tendency  is  illustrated  by  the  great 
variety  of  holophane  prismatic  globes  and  reflectors  which  enable 
the  distribution  of  light  from  a  lamp  to  be  entirely  altered — either 
a  "  spreading  "  or  a  "concentrated  "  effect  being  obtained,  as  local 
conditions  demand. 

The  authors  have  recently  devised  an  apparatus  to  facilitate  the 
determination  of  such  polar  curves. 

The  apparatus  is  shown  diagrammatically  in  fig.  3.  It  is  mounted 
on  a  substantial  base  B  ;  the  lamp  to  be  tested  L  is  attached  to  an 
adjustable  rod  D,  which  can  be  moved  up  and  down  or  to  and  fro. 
When  more  powerful  lamps  are  to  be  tested,  it  may  be  desirable  to 
remove  this  arm  (which  can  be  done  by  means  of  the  sliding 
piece  c),  and  to  hang  the  lamp  from  the  ceiling.  In  any  case  the 
lamp  is  brought  central  with  the  point  E  (corresponding  with  the 
centre  of  the  polar  curve  paper  shown  at  k).  The  rod  F  rotates 
about  E,  and  carries  the  standard  celluloid  surface  G,  the  distance 
of  which  from  the  lamp  tested  can  be  adjudged.  As  f  rotates, 
therefore,  the  face  of  G  is  always  presented  vertically  towards  the 
lamp  L,  and  its  brightness  will  be  proportional  to  the  candle-power 
of  the  lamp  in  that  direction.  There  is  also  a  pointer  I  rigidly 
connected  with  F,  which  rotates  with  it  and  indicates  on  the  sheet 
of  polar  curve  paper  the  angle  with  the  vertical  which  f  takes  up. 
This  paper  is  arranged  to  be  a  convenient  height  (about  5  ft.)  from 
the  ground. 

The  operation  of  testing  the  lamp  is  as  follows :  A  lamp  of 
known  candle-power  is  first  placed  in  position.  The  standard  sur- 
face G  is  observed  through  the  holophane  lumeter,  and  its  distance  on 
the  rod  is  adjusted  until  the  reading  of  the  instrument  is  some 
convenient  submultiple  of   the  known  candle-power  in  that  direc- 


tion. (For  example,  if  the  candle-power  were  known  to  be  IR,  the 
reading  on  the  instrument  might  conveniently  be  I'S  foot-candles.) 
o  is  then  clamped  in  position,  and  the  lamp  to  be  tested  is  sub- 
stituted for  the  standard  lamp. 

The  arm  F  is  then  rotated,  the  brightness  of  o  being  noted  in 
each  case,  and  the  corresponding  candle-power  marked  on  the  polar 
curve  paper  opposite  the  pointer.  The  curve  is  thus  traced  out  at 
once,  while  the  experiment  is  in  progress,  and  there  is  no  need  for 
subsequent  calculations. 

When  great  accuracy  is  not  necessary  it  might  even  be  possible 
to  use  this  apparatus  in  rooms  which  have  not  black  walls,  and  in 
which  there  is  a  certain  amount  of  stray  light.  Under  these  con- 
ditions we  make  use  of  H,  which  is  an  adjustable  black  screen,  and 
which  can  be  inserted  in  any  convenient  position  between  the  lamp 
and  o.  If,  therefore,  there  is  any  question  of  the  readings  being 
affected  by  stray  light,  a  reading  is  taken  first  without  H  in  posi- 
tion. The  brightness  of  c  is  then  proportional  to  the  illumination 
due  to  the  lamp  tested  plus  the  stray  light  (if  any).  The  screen 
H  is  then  inserted,  blocking  out  the  direct  light  from  the  lamp 
tested.  The  brightness  of  (;  is  now  due  to  stray  light  only. 
Hence,  by  subtracting  the  latter  reading  from  the  former,  we  get 
the  true  value,  i.e..  reading  without  dark  screen  —  reading  with  dark 
screen  =  true  candle-power. 

Experience  has  shown  that  in  the  case  of  a  simple  source  of  light 
it  is  possible  to  repeat  the  curves  obtained  by  an  ordinary  bench 
method  with  extreme  accuracy.  In  the  case  of  focusing  forms  of 
reflectors,  however,  one  precaution  is  necessary,  i.e.,  to  arrange  for 
the  distance  between  the  illuminated  photometrical  surface  and 
the  source  of  light  to  be  the  same  in  both  cases,  as  results  depend 
to  some  extent  on  the  distance  at  which  the  tests  are  made. 

It  is,  therefore,  desirable  to  adopt  some  standard  of  distance  of 
testing  such  as  10  or  12  ft.,  this  being  the  nearest  equivalent  to  the 
distance  at  which  the  light  would  be  required  as  a  rule  in  practice. 
In  the  case  of  apparatus  of  the  type  shown  in  fig.  3,  it  is  difficult 
to  make  the  rotating  rod  long  enough  to  secure  a  distance  of  10  ft. 
This  difficulty  can,  however,  be  readily  obviated  by  replacing  the 
celluloid  sheet  by  an  inclined  mirror  and  directing  the  beam  on  to 
the  test  screen  at  any  required  distance. 

The  peculiar  advantages  of  the  combination  of  this  form  of  polar 
curve  apparatus  with  the  holophane  lumeter  have  been  described 
above.  The  saving  in  time  is  often  remarkable,  owing  to  the  facts 
that  a  reading  with  the  holophane  lumeter  is  obtained  more  quickly 
than  one  on  a  photometrical  bench,  and  that  the  results  are  expressed 
direct  in  candle-power,  without  any  complicated  calculations.  Not 
infrequently  a  complete  curve  has  been  obtained  in  from  5  to  10 
minutes. 

Some  experiments  have  also  been  made  on  a  new  form  of  portable 
standard  of  light.  It  consists  essentially  in  a  low-voltage  tungsten 
lamp  which  is  fed  by  a  portable  accumulator.  A  mounted  celluloid 
screen  attached  to  a  graduated  metal  tape  is  also  provided  in  the 
case,  and  the  screen  can  thus  be  set  up  any  desired  distance  from 
the  small  tungsten  lamp,  which  acts  as  a  secondary  standard,  and 
any  desired  illumination  produced. 

The  most  novel  part  of  the  apparatus  is  the  means  employed  of 
maintaining  the  voltage  across  the  standard  tungsten  lamp  constant. 
This  is  accomplished  as  follows.  A  small  carbon-filament  lamp  is 
run  in  parallel  with  the  tungsten  lamp,  and  in  series  with  both  is 
placed  a  suitable  adjustable  rheostat.  Between  the  two  lamps  is 
placed  a  specially  designed  form  of  photometric  screen  by  the  aid 
of  which  their  intensities  can  be  compared. 

The  action  of  this  part  of  the  apparatus  depends  on  the  fact  that 
any  change  in  the  p.i>.  supplied  by  the  cell  affects  the  two  lamps 
unequally,  and  therefore  puts  the  screen  out  of  balance. 

When  using  the  apparatus  the  operator  first  regulates  the  resis- 
tance in  such  a  way  that  the  metallic-filament  lamp  gives  some 
convenient  light,  say,  1  c.p.,  by  comparison  with  a  suitable 
standard  in  the  laboratory.  He  then  alters  the  position  of  the  com- 
parison carbon-filament  lamp  until  the  photometric  screen  appears 
to  be  in  balance,  and  clamps  the  lamp  in  this  position.  The 
standard  is  now  ready  for  use,  and  the  position  of  the  comparison 
lamp  should  not  be  altered  until  it  eventually  becomes  necessary  to 
set  the  standard  once  more.  Should  the  voltage  of  the  cell  fall  at 
any  time,  this  will  affect  the  lamps  unequally,  and  the  changed 
conditions  are  made  evident.  By  readjusting  the  resistance  he  can 
secure  photometric  balance  once  more  and  bring  the  standard  back 
to  its  original  candle-power.  A  similar  adjustment  can  be  made 
should  the  voltage  of  the  cell  be  abnormally  high  owing  to  its 
having  been  recently  charged.  The  standard  will,  therefore, 
always  give  the  same  light,  provided  the  lamps  themselves  do  not 
alter.  As,  however,  it  is  intended  that  this  should  be  used  as  a 
"  reference  standard  "  only,  so  that  it  should  be  unnecessary  to  run 
the  lamps  for  more  than  a  minute  or  two  at  a  time,  such  a  change 
should  only  take  place  very  gradually. 

With  the  three  appliances  -the  lumeter,  the  polar  curve  apparatus 
and  the  portable  standard  of  light-  one  should  be  able  to  carry  out 
practically  all  the  operations  undertaken  in  the  ordinary  laboratory, 
with  the  additional  advantages  that  the  work  can  be  done  quicker, 
that  the  apparatus  is  portable  and  can  readily  be  removed  from  one 
room  to  another,  and  that  illumination  measurements  can  be  made 
outside  the  laboratory. 


O^more  Valley  Electricity    Supply.— The    Electric 

Light  and  Power  Supply  Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for 
permission  to  erect  overhead  lines  for  the  transmission  of  current 
at  a  minimum  pressure  of  2,500  volts  for  the  purposes  of  supply 
under  the  Electric  Lighting  Order  of  1900. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Bastian  Portable  Meter. 

Station  engrineers  and  contractors  often  experience  a  difficulty  in 
effecting:  the  purchase  or  hire  of  the  many  electrical  appliances  on 
the  market  for  cooking:,  heatin^r,  kc  owing  to  the  consumer  being 
unable  to  obtain  energy  at  power  rates  unless  he  goes  to  the 
expense  of  separate  wiring.  This  difficulty  may  be  overcome  by 
using  the  new  Bastian  portable  sub-meter  (Jlounsdon  patent), 
which  is  constructed  so  that  it  can  be  carried  about  from  one  room 


Fig.  1. — Bastian  Portable  Metbk. 


to  another,  and  connected  in  series  with  whatever  appliance  is  to 
be  used,  by  the  usual  plug  and  socket.  The  units  recorded  on  the 
portable  meter  are  deducted  from  the  total  consumption  as  shown 
by  the  fixed  master  meter,  and  charged  for  at  the  reduced  rates. 
This  meter  should  prove  to  be  invaluable  to  salesmen  of  small 
electrical  appliances,  as  it  removes  the  consumer's  chief  objection. 
It  is  suitable  for  direct  current  only,  as  is  the  case  with  all  Bastian 
meters,  and  is  supplied  by  the  Bastian  Meter  Co.,  Ltd..  Bar- 
tholomew Works,  Kentish  Town,  ^^^\'. 

An  Eye  Magnet. 

A  Swiss  oculist,  Dr.  0.  Haab.  professor  at  Zurich  University,  has 
entrusted  the  Oerlikon  Machine  Works  with  the  construction 
of  a  special  magnet  for  extracting  magnetic  particles  from  the  eye, 
which  is  illustrated  herewith.  An  undoubted  advantage  of  this 
electromagnet  is  the  use  of  a  pedal  for  completing  the  circuit, 
thus  leaving  both  hands  of  the  oculist  free  to  handle  the  patient. 
This  also  dispenses  with  the  necessity  of  removing  the  magnet 
from  the  eye  when  discontinuing  its  action,  as  even  with  the  best 
suspension  imaginable  the  heavy  mass  formed  by  the  magnet  and 


Fig.  2. — Eve  Magnet. 

its  windings  cannot  possibly  be  removed  quickly.  Another 
important  feature  is  the  form  of  the  pole-piece  used  for  extraction. 
The  magnetic  strength  of  this  pole  is  the  higher  the  more  com- 
pletely it  is  enclosed  by  the  windings.  As,  however,  the  field  of 
operation  should  not  be  hidden  by  the  pole-piece,  a  suitable  com- 
promise must  be  found  between  the  two  opposing  desiderata. 

Dr.  Haab's  eye  magnet  is  a  bell  magnet,  only  one  pole  of  which 
is  destined  for  the  extraction  of  fragments.  This  pole  has  the 
Bhape  of  a  rectangular  cone,  and  the  adjoining  part  of  the  winding 


also  has  this  conical  shape,  thns  leaving  on  all  Bides  a  free  field  of 
vision  as  far  as  the  point  of  the  magnet.  The  shape  of  the  points 
screwed  on  the  working  pole  can  be  adapted  to  the  necessities  of 
each  case  (fig  31. 

The  other  pole  is  bell-shaped,  the  iron  surrounding  the  greater 
part  of  the  windings,  so  as  to  protect  them  against  mechanical 


Fig.  3.— Set  of  Points. 


damage.  This  form  also  has  the  advantage  of  greatly  increasing 
strength  of  the  magnet,  and,  generally  speaking,  of  reducing  the 
region  traversed  by  the  flux  outside  the  apparatus. 

The  electromagnet  is  free  to  rotate  round  a  hollow  cast-iron 
pillar  fitted  with  castors.  A  shelf  arranged  slightly  above  the 
middle  of  this  pillar  allows  the  patient  to  rest  his  arm,  so  as  to 
keep  the  head  in  a  position  as  steady  as  possible. 

By  pressing  the  pedal,  the  circuit  is  closed  through  a  two-pole 
switch,  and  as  soon  as  the  foot  is  removed,  this  switch  is  brought 
back  by  a  spring  into  its  initial  position.  Thanks  to  the  relatively 
low  current  density  in  the  copper,  the  windings  are  not  heated  to 
any  material  degree.  The  attraction  exerted  by  this  electromagnet 
is  much  stronger  than  that  given  by  most  other  devices  of  a 
similar  kind.  The  magnet  obviously  lends  itself  also  to  the  removal 
from  other  parts  of  the  body  of  iron  filings  and  other  magnetic 
fragments,  and  therefore  wiU  be  used  to  advantage  in  the  sick- 
rooms of  large  metallurgical  works. 


Indirect  Lighting  in  Industrial  Premise!). 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby,  have  recently 
developed  a  line  of  indirect  lighting  fittings,  which,  while  giving 
the  same  efficient  lighting  results  as  their  well-known  "  Eye-rest " 
system,  are  less  elaborate  and  expensive,  and  consequently  are  more 


Yui,  4. — B.T.-H.  Industrial  Indirect-Lighting  Fitting. 


suitable  to  industrial  conditions.  These  fittings  consist  of  a  plain 
metal  bowl  with  an  internal  reflecting  surface  of  high  efficiency, 
suspended  by  chains  from  a  ceiling  plate  (fig.  4).  The  lamp  is  placed 
vertically  inside  the  bowl,  and  the  light  is  thrown  on  to  the  ceiling, 
whence  it  is  reflected  downwards.  The  fittings  are  supplied  in  both 
extensive  and  concentrating  types,  and  in  three  sizes,  to  take  a 
60- watt,  100- watt  or  300- watt  Mazda  lamp. 
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BUSINESS  NOTES. 


Book  Notices. — IlecepUon  des  Signaux  liadiotelci/raphigws 

IriiH.imii  pur  la  Tour  E'ltfrl.  Paris  :  Oauthier-Villar.x,  Price 
1  I'r.  T.^c. — This  email  book  is  issued  by  the  Bureau  des  Longitudes, 
whioh  originated  the  idea  of  tranBraitting-  time  signals  from  the 
military  wireletia  station  of  the  Eiffel  Tower,  and  in  view  of  the 
proved  utility  and  wide  appreciation  of  these  signals,  has  felt  it 
desirable  to  facilitate  their  reception.  The  first  two  chapters  of  the 
book  are  therefore  devoted  to  a  detailed  explanation  of  the  various 
receiving  systems  suitable  for  the  purpose,  the  apparatus  employed, 
and  the  mode  of  transmitting  and  receiving  the  time  signals, 
which  will  shortly  be  brought  up  to  an  accuracy  of  l-second. 
Improvements  are  being  made  in  the  EilTel  Tower  installation,  and 
a  "musical  spark"  will  shortly  be  substituted  for  the  present 
type  of  signal,  which  will  facilitate  rece|)tion  in  spite  of  external 
disturbances.  The  remaining  chapter  deals  with  the  methods  which 
have  been  evolved  fur  the  comparison  of  time  at  different  places, 
by  moans  of  the  system  of  coincidences,  to  an  accuracy  of  ii\n  second, 
for  astronomical  purposes,  ka.  The  book  is  written  in  lucid 
language,  with  good  illustrations. 

"  Biillelin  Soientifique  do  I'Association  des  El^ve8  des  Ecoles 
Specialee."     June,  l!tU'.     Lii-ge  :  The  Aa'ociation.     Price  7.")  cents. 

"The  Physical  Review.'  Vol.  XXXV,  No.  1.  .luly,  1912. 
Laniiaster,  Pa.  :  The  liiriew  Olfices.     Price  fin  cents. 

"  Inivcr^al  Directory  of  Railway  Officials,  1912."  London: 
The  Directory  Publishing  Co.,  Ltd.     Price  Ids. 

Stoker  Contracts. — Among  the  orders  recently  received 
by  the  U.vdkuikeu  Stokeb  Co..  Lth.,  for  stokers  are  the 
following  : — 

Class. 

City  otBirmiDKbam,  Bummer  Lmie  Electric  Sutlon. .        . .    7    E. 

Central  Argentine  Kailnsy 96    E. 

Battersea  Borough  Council IE. 

Borough  of  Went  Bromwioh  Electricity  Department..        ..    3    B. 

Eastbourne  Corporation         IE. 

Adelpbi  Hotel  Extension,  Liverpool  .IE. 

Steel  Co.,  o(  Scotland ..IE. 

Calcutta  Electric  Snpiily  Co.  ..  .  .     4     E. 

Leidon  ElectricitT  Station     ....  .     2    A. 

Ball  Bearings. — We  understand  that  tlie  ilenmiid  for 
"Hoffmann  '  ball  bearings,  which  are  made  at  Chelmsford,  has  now 
reached  very  large  dimensions,  and  in  addition  to  those  employed 
in  motor-cars,  machine  tools,  woodworking,  textile  and  elec- 
trical machinery,  large  quantities  of  these  bearings  and  steel  balls 
are  regularly  exported,  their  good  qualities  enabling  them  to  over- 
come the  extremely  high  tariffs  which  now  prevail  in  many 
countries. 

The  It.T.-H.   Fire   Briffade.— We  learn  that  at    the 

National  Fire  Brigades  I'nion,  Midland  District,  Annual  Competi- 
tions which  were  held  at  Dudley  on  ,Tuly  20th,  the  B.T.-H.  Fire 
Brigade  were  successful  in  gaining  a  pri^.e  in  every  competition. 
They  were  second  and  third  in  the  two  Hose  Cart  Competitions 
respectively,  and  won  the  steamer  drill  out-right,  after  tieing  with 
Cape  Hill  F.B.  for  first  place.  By  their  successes  in  these  com- 
petitions, the  B.T.-II.  Fire  Brigade  have  now  won  at  one  time  or 
another  every  trophy  presented  for  fire  brigade  drills  in  the  Midland 
District  Competition?,  except  the  Mitchell  Challenge  Shield  for 
manual  drills,  for  which  they  do  not  enter.  Over  20  Midland 
fire  brigades  were  represented  in  the  competitions. 

Bankruptcy  Proceedings. — Thomas   Hugh  Parker, 

consulting  engineer,  is,  Regent  Street,  London,  S.W. — The  first 
meeting  of  the  creditors  of  the  above  was  held  on  the  19th  inst.  at 
the  offices  of  the  (I)fficial  Receiver,  l:i2,  York  Road,  Westminster 
Bridge,  S.E.  Mr.  E.  \V.  J.  Savill  presided,  and  reported  that  no 
statement  of  affairs  had  been  filed,  owing  to  the  indisposition  of  the 
debtor.  The  latter  wished  to  submit  an  offer  of  7s.  6d.  in  the  £.. 
and  the  meeting  was,  therefore,  adjourned  to  enable  the  scheme  to 
be  brought  forward.  It  appeared  that,  in  18',i7,  the  debtor  was  one 
of  a  syndicate  which  was  formed  to  promote  the  manufacture  of 
motor-cars.  He  was  appointed  managing  director,  but  the  business 
was  eventually  sold,  and  he  received  £C00  for  his  share  of  the 
concern.  Subsequently  he  was  in  employment,  but  in  June,  HIO.t, 
took  offices  for  himself,  first  in  Piccadilly  and  then  in  Holborn.  He 
designed  and  patented  an  electrically-wound  clock,  and  obtained 
orders  for  them  at  £75  each.  Several  of  the  customers  complained, 
and  he  returned  to  each  about  £lr.  per  clock.  The  manufacturers 
of  the  clocks  obtained  judgment  against  him  in  the  Clerkenwell 
County  Court,  but  on  an  appeal  to  the  Divisional  Court  that  finding 
was  reversed.  The  manufacturers  took  the  matter  to  the  House  of 
Lords,  where  the  finding  of  the  Court  in  his  favour  was  upheld. 
Although  he  won  the  action,  he  estimated  that  his  law  costs 
amounted  to  about  £1,000.  He  had  also  patented  other  inventions, 
including  a  carburettor  and  a  method  for  steering  vehicles.  A  com- 
pany, with  a  capital  of  £12,000,  was  formed  to  exploit  these 
patents,  but  later  went  into  voluntary  liquidation.  The  debtor 
alleged  that  the  other  directors  of  the  company  tried  to  oust  him 
from  the  position  he  held,  and  as  they  were  unsuccessful,  they  let 
the  company  go  to  ruin.  Last  June  the  debtor  entered  into  partner- 
ship to  carry  on  a  business  as  a  manufacturing  chemist  and  engineer 
at  East  Sheen.  When  he  entered  into  the  partnership,  he  assigned  his 
interest  in  the  venture  to  his  wife  in  consideration  of  moneys  he 
owed  her. 

Cecil  Wbat,  electrical  and  mechanical  engineer,  16,  Cheviu 
View,  Eccleshill,  Bradford,  late  24,  Simes  Street.  Bradford.— An 
application  was  made  to  his  Honour  Judge  Graham,  K.C.,  on  July 


83rd,  sitting  at  the  County  Court,  Manor  Row,  Bradford,  for  the 
discharge  from  bankruptcy  of  the  above  debtor.  Mr.  W.  Durrance 
(the  Official  Receiver)  said  that  the  debtor's  statement  showed  rank- 
ing liabilities,  £1,.")0K,  but  the  proofs  and  probable  claims  not  yet 
admitted  amounted  to  £  l,'i09,  while  the  assets,  which  were  estimated 
to  produce  £117,  had  only  produced  £<>  Ins.,  the  difference  being 
accounted  for  by  the  fact  that  the  household  furniture  was  covered 
by  a  bill  of  sale,  that  the  stock-in-trade,  which  had  been  valued  at 
£ri0,  had  only  realised  £.'),  and  that  book  debts  of  the  estimated 
value  of  £49,  had  only  realibed  £1  10s.  Xo  dividend  whatever  ha<l 
been  or  could  be  paid  to  the  creditors.  The  debtor  had  commenced 
business  aa  an  electrical  engineer,  but  neither  that  nor  a  subsequent 
business  had  been  successful.  He  was  now  in  receipt  of  about  £IfiO 
a  year  as  manager  of  a  business.  The  Judge  consented  to  give 
judgment  for  £100,  of  which  £25  was  to  be  paid  down,  and  the 
balance  by  weekly  instalments  of  l.'is.  spread  over  a  period  of  two 
years. 

IIahkv  EKNK.>iT  ScAKiKiHorfjii,  ele'^trical  and  mechanical 
engineer,  33,  Hampden  Place,  Halifax,  Yorkshire  (late  trading  in 
partnership  with  Frederick  Leopold  Woilliard-Rigg  as  Woilliard 
Scarborough  A:  Co),  late  Wade  Street,  Halifax,  Yorkshire. 
An  application  was  made  at  the  Court  House,  Prescott  Street, 
Htilifax,  on  July  29th,  for  the  discharge  from  bankruptcy  of 
Harry  Ernest  Scarborough.  His  Honour  granted  the  application 
subject  to  a  payment  to  the  creditors  inclnding  costs,  of  £3«i,  to  be 
paid  within  a  year. 

Feed  Shaw,  electrical  contractor,  Bessie  Road,  Hull. — Supple- 
mental dividend  of  12.'*.  (!d.  in  the  £  payable  August  Hth  at  Olficial 
Receiver's  Office,  York  City  Bank  Chambers,  Lowgatc,  Hull. 

Di.ssolntionsand  Lhiuidations. — Durha.m  Coli.ieriks 

Ei.ECTUic  Piiwi.u  Cd..  Lti>. — A  meeting  of  creditors  is  called 
for  August  2nd,  at  Basildon  House,  E.C. 

The  Black  Sea  Tki.ei:kaI"H  Co.,  Ltd. — This  company  is 
winding  up  voluntarily,  with  Messrs.  A.  R.  Hardie  and  W.  Hibber- 
dine,  Electra  House,  E.G.,  as  li(|nidatorB.  The  cable  between  Con- 
stantinople and  Odessa,  belonging  to  the  company,  is  transferred, 
under  an  approved  assignment,  to  the  Eastern  Telegraph  Co.,  Ltd., 
and  the  Indo-European  Telegraph  <  o.,  Ltd.,  in  equal  moieties. 

Halpin's  Patent  Thekmal  Stuhage,  Ltd. — This  company  is 
winding  up  voluntarily,  with  Mr.  S.  V.  Tiddy,  .">,  Coleman  Street, 
E.r  .  as  liquidator.  A  meeting  of  creditors  is  called  for  August  2nd 
at  .">,  Coleman  Street.  E.C. 

Mat-Oatwav  Kike  Appliances,  Ltd. — A  meeting  is  called  for 
August  29th  at  22,  Paul  Street,  Finsbnry,  E.C,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  E.  W.  Elliott. 

J.  G.  Guilds  A;  Co.,  Ltd.,  Willesden  Green. — Date  of  release  of 
liquidator  (Mr.  H.  de  Vaux  Brougham)  July  22nd. 

National  Lkjhting  CoRPORATHiN,  Ltd. — Date  of  release  of 
liquidator  (Mr.  H.  dc  Vaux  Brougham)  July  22nd. 

Trade   Announcements.— Mr.  H.  Bevax  Swift  has 

removed  to  larger  premises  at  l.'s  Great  Sntton  Street,  Clerkenwell. 
The  business  of  the  Dallett  Electric  Clock  Co.  is  also  transferred  to 
the  same  address. 

Owing  to  increased  business  the  Brilliant  Arc  Lamp  and 
Engineerino  Co.,  Ltd.,  have  removed  to  larger  premises  at 
Actinorae  Works,  Oaklands  Road,  Cricklewood,  where  in  addition 
to  their  ordinary  manufactures,  they  also  do  electrical  and 
repetition  work  of  any  class,  inclnding  small  aeroplane  bolts  and 
screws. 

The  address  of  Mr.  Chas.  Pullan  is  now  21,  Union  Street, 
Bradford.  Telephone,  No.  4,768 ;  telegraph  address,  "  Switch ; 
Bradford." 

Annual  Holidays. — The  "Omega"    Ei.ectiuc  Lamp 

Co.,  Ltd.,  Palace  Works,  Crab  Tree  Lane,  Hammersmith,  W.,  state 
that  their  factory  will  be  closed  from  Monday,  August  .5th  to 
Saturday.  August  10th,  both  days  inclusive,  for  the  annual  holiday. 

The  works  of  the  Langdon-Davies  Motor  Co.  will  be  closed 
from  to-day,  Friday,  until  Monday,  August  12th.  A  small  staff 
will  \k  at  the  offices,  110,  Cannon  Street,  E.C ,  to  deal  with 
correspondence. 

The  works  of  the  London  Brass  and  Aluminium  Die  Casting 
Foundry,  90-92,  Banner  Street,  B.C.,  will  be  closed  from  to-night 
till  Monday  morning.  August  12th. 

Me.s^-rs.  Chambeklain  &  HooKHAM,  LTD.,  Solar  Works,  Bir- 
mingham, announce  that  their  works,  test  rooms  and  offices  will  be 
closed  from  to-morrow,  August  3rd  to  August  10th  inclusive.  A 
small  staff  will  deal  with  urgent  correspondence  only. 

The  works  of  the  London  Electric  Firm,  Croydon,  wUl  be 
closed  from  to-morrow,  August  3rd  until  August  12th,  inclusive. 
A  small  staff  will  deal  with  urgent  business. 

The  Cable  Accessories  Co..  Ltd.,  of  Tipton,  are  closing  down 
from  to-morrow,  August  3rd,  until  Monday  morning,  August  12th, 
for  the  "  national  holiday  week." 

Messes.  Ramsden.  Camm  &  Co.,  Ltd.,  of  Brighouse,  announce 
that  their  works  will  be  entirely  closed  from  the  evening  of 
Friday,  August  9th,  until  the  morning  of  Monday,  August  19th 
for  the  local  holidays.  The  offices  will  be  closed  on  August  12th 
and  13th  only. 

Patent  Restoration. — An  order  has  been  made  restoring 

Patent  Xo  l,14t'>,  of  1902,  granted  to  Chas.  Vincent  Potter,  for  an 
improved  solution  to  be  used  in  and  process  for  the  separation  of 
metals  from  the  sulphide  ores, 
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Meter  Approved. — The  B.  of  T.  has  approved  of  the 
B.T.-H.  single-phase  two-wire  A.c.  prepayment  meter,  type  R.P. 
deposited  in  March  last  by  the  British  Thomson-Houston  Co.,  Ltd., 
of  Rugby. 

Wiso  Water-Softeninff  Apparatus. — Messes.  Wiso, 

Ltd.,  of  66.  Victoria  Street,  S.W.,  are  makers  of  water-softening 
apparatus  from  the  little  plant  of  d  gallons  per  hoar  capacity  to 
the  big  plants  for  hotels  and  industrial  purposes.  In  the 
small  sizes  of  the  Wiso  apparatus  the  supply  comes  in  under 
the  control  of  a  ball  valve  and  enters  a  float  chamber,  so 
arranged  that  as  the  float  rises  it  lifts  a  valve,  and  a  quantity  of 
water  is  allowed  to  run  out  of  the  float  vessel  through  a  siphon 
overflow.  The  escaping  water  has  a  double  outlet,  of  which  one  is 
small  and  adjustable.  This  portion  of  the  supply  is  sent  to  the 
base  of  a  lime  vessel,  where  it  is  saturated  with  lime,  and  the 
clear  supernatant  lime  water  at  the  top  of  the  lime  vessel  over- 
flows and  passes  down  into  the  mixer  vessel  with  the  larger 
division  of  the  water. 

Thus  each  discharge  of  water  from  the  measuring  tank  is 
separately  and  equally  limed.  The  float  movement  serves  to  work 
an  agitator  at  the  foot  of  the  lime  vessel  and  keeps  it  in  a  state  of 
agitation  siiflicient  to  ensure  the  taking  up  of  lime  by  the  freshly 
supplied  water.  The  mixed  stream  descends  a  pipe  to  the  bottom 
of  the  mixer  vessel,  where  the  softening  action  is  perfected,  and 
deposit  of  the  removed  lime  carbonate  takes  place.  This  deposit 
is  very  perfet-.tly  sedimented.  .  The  overflow  of  this  vessel  then 
flows  to  the  filter  tank  to  remove  any  remaining  crystals,  and  the 
water  is  ready  for  use.  The  filtering  material  may  be  wood  wool 
or  sharp  sand,  or  other  approved  material.  The  apparatus  seen  by 
us  at  work  did  its  work  well  and  was  simple  in  construction.  It 
works  on  the  Clark  process,  which  may  be  generally  formulated  as 
Ca  COs  +  COo  -I-  Ca  0  =  2  (Ca  COs).  The  caustic  lime,  which  is 
the  soluble  chemical  employed,  takes  up  the  carbonic  acid  from 
the  calcium  bicarbonate  which  is  dissolved  in  the  water,  reducing 
this  to  insoluble  monocarbonate  and  itself  becoming  an  insoluble 
monocarbonate,  or  Ca  C0». 

The  process  is  one  of  those  exchanges  of  bases  which  are  so  usual 
in  commercial  chemistry,  and  the  results  are  excellent  and  produc- 
tive of  great  economy  in  industrial  works,  saving  soda  and  soap, 
and  in  the  art  of  dyeing  producing  colours  of  richer  and  fuller 
intensity. 

Japan. — The  Korean  Government  contemplate  in  their 
Budget  for  1912-13  the  acquisition  of  new  passenger  and  goods 
wagons,  engines,  and  the  electric  lighting  of  the  principal  express 
trains. 

A  New  Scheme  for  Bnenos  Ayres. — The  Compana 

Italo-Argentina  de  Electricidad  is  the  title  of  a  new  company  which 
is  to  be  formed  at  Buenos  Ayres.  principally  with  Italian  capital, 
for  the  purpose  of  supplying  electricity  in  Buenos  Ayres  and 
suburbs.  Similar  schemes  have  previously  been  brought  forward  at 
different  times,  but  they  never  seem  to  reach  the  stage  of  realisation, 
as  it  is  unlikely  that  a  competitive  undertaking  could  prosper  in 
Buenos  Ayres  in  rivalry  with  the  gigantic  enterprise  of  the  German 
Transmarine  Electricity  Co.  in  the  city.  Apart  from  the  excep- 
tionally large  lighting  load,  both  for  public  and  private  services, 
the  latter  also  supplies  the  extensive  network  of  tramways  with 
power  on  the  basis  of  contracts  which  are  operative  for  many  years, 
and  the  cost  of  production  on  the  whole  business  has  been  reduced 
to  a  level  which  is  said  to  be  impossible  of  attainment  by  any  possible 
competitive  undertaking. 

"  Elide  ■■  Battery  Plates. — We  recently  gave  some 
particulars  of  the  large  battery,  stated  to  be  the  largest  in  the 
world,  installed  by  the  Electric  Storage  Battery  Co.  for  the  Con- 
solidated Gas,  Electric  Light  and  Power  Co.,  of  Baltimore,  U.S.A. 
This  battery  is  fitted  with  "Exide"  plates,  which  are  manufactured 
in  this  country  by  the  Chlokide  Electeical  Storage  Co.,  Ltd., 
of  Pendlebury.  The  "Exide"  plate  has  shown  itself  to  be  well 
suited  to  "stand-by"  battery  work,  a  class  of  service  which  is 
extending,  a.-.d  likely  to  increase  in  favour  in  the  future. 

Catalojrues  and  Lists. — The  Pyro  Boiler  Cleaning 

Co.,  37-39,  Essex  Street,  London,  W.C. — Pocket  pamphlet  relating 
to  their  apparatus  for  the  removal  of  boiler  scale. 

Messrs.  Schoen  Bros.,  29/30,  Cock  Lane,  Snow  Hill,  London, 
EC. — 40-page  catalogue  containing  illustrated  particulars  and 
prices  of  a  variety  of  electric  bells  and  bell  material,  lighting 
brackets,  pocket  and  hand  lamps  and  other  novelties  and  accessories. 

Messrs.  Siemens  Begs.  Dyxajig  Works.  Ltd.,  Tyssen  Street, 
Dalston,  London,  N.E. — 32-page  price  list  (D5)  containing  illustra- 
tions, &c.,  of  a  variety  of  shades  and  reflectors  in  glass,  metal  and 
auk.  In  addition  to  the  ordinary  types  of  glass  shades,  a  selection 
of  bead  and  lustre  shades  is  shown,  the  latter  being  specially 
effective  when  used  in  conjunction  with  massive  fittings.  High 
quality  cut-glass  globes  and  pines  are  listed  in  a  number  of  patterns, 
together  with  lantern  globes  and  well  glasses  for  outside  fittings. 
Silvered  glass  and  mirror  reflectors  for  shop  window  lighting  are 
illustrated,  and  in  the  section  dealing  with  silk  and  linen  shades 
there  are  exclusive  artistic  designs  for  many  classes  of  fittings. 
There  is  no  advance  of  prices. 

The  Brilliant  Arc  Lamp  and  Engineering  Co.,  Ltd., 
Oaklands  Eoad,  Cricklewood,  London,  N.W. — Ten-page  pamphlet, 
containing  illustrated  descriptions  and  prices  of  the  Brilliant 
enclosed,  Brillifiamme  long  flame,  and  the  "  Actinora; "  photo- 
graphic arc  lamps  ;  also  a  12-page  pamphlet,  entitled  "  Artificial 
Light  in  the  Studio,"  giving  particulars  of  the  firm's  lamps,  stands, 
reflectors  and  screens,  and  bints  on  arranging  the  studio  and  using 
the  lamps, 


LIGHTING  and  POWER  NOTES. 


.Iscot. —  Owing  to  the  increasing  demand  for  current,  the 
Ascot  District  Gas  and  Electricity  Co.  are  laying  feeder  and  pilot 
cables  from  their  SunninghUl  works  to  a  point  near  Ascot  grand 
stand,  the  distance  being  upwards  of  a  mile. 

Belfast. — At  a  special   meeting  of   the  Tramways  and 
Electrical  Committee  on  Monday  last,  held  for  the  purpose  of  con- 
sidering the  reports  of  Mr.  S.  L.  Pearce,  of  Manchester,  the  fol-        1 
lowing  points  in  his  report  were  discussed  and  recommended  to  the 
City  Council  for  approval  : — (r;)  That  it  is  inexpedient  to  attempt 
at  the  present  time  to  supplement  the  total  power  at  the  East  Bridge 
Street  station  by  replacing  any  of  the  older  high-speed  engine  sets 
with  steam  turbines,  or  by  installing  new  steam  plant  on  the  vacant 
land,     (i)  That  such  portions  of  the  vacant  land  as  are  available 
at   the  existing  power  station  be  held  for  further  developments.    ; 
((■)  That  negotiations  be  immediately  opened  for  the  purchase  of  a 
site  on   which  to  erect  a  second   power  station,  which  should  be   ; 
available  for  service  by  the  autumn  of  1914.     ((/)  That  the  ultimate 
capacity  of  the  new  power  house  should  not  be  less  than  24,000  h.p.,    \ 
generating    three-phase    alternating    current    at    6,500  volts   for 
transmission  to  sub-stations,  there  to  be  transformed  and  distributed 
either  in  the  form  of  AC.  or  D.c,  as  the  exigencies  of  the  localities 
may    require,     (f)    That   in  view  of  the  present  knowledge  and 
experience  with  the  Diesel  engine,  the  first  instalment  of  the  plant 
at  the  new  power  station  should  be  of  the  steam  turbine  order. 

Bradford. — The  T.C.  has  been  recommended  to  install 
additional  converting  plant  at  the  Valley  Road  Electricity  Works, 
at  an  estimated  cost  of  £6,235. 

Bri^litOU. — The  T.C.  has  decided  to  reduce  the  price 
of  energy  supplied  to  large  business  premises  using  not  less  than 
15.000  units  per  annum  to  3d.  per  unit,  the  same  price  to  be 
applicable  to  high  candle-power  metallic-filament  lamps  for  out- 
side lighting. 

The  Council  has  also  decided  to  supply  electricity  to  the  new  cold 
storage  to  be  erected  in  Russell  Street  at  a  standing  charge  of  £80 
per  annum,  plus  '(ild.  per  unit  metered,  the  demand  to  be  40  KW. 
There  is  provision  for  an  increased  charge  if  coal  exceeds  1  "s.  per 
ton,  and  it  is  estimated  that  the  revenue  to  the  Council  will  be 
about  £400  a  year,  exclusive  of  the  income  from  lighting,  for  which 
energy  will  be  supplied  at  current  rates. 

Bushey. — The  U.D.C.  has  consented  to  Watford  U.D.C. 
supplying  current  to  the  premises  of  Messrs.  Blyth  &  Piatt,  Ltd. 
Greatham  Road. 

Cliester-le-Street.— The  B.G.  has  decided  to  engage  : 
an  electrical  engineer  to  prepare  specifications,  quantities,  and  ' 
estimates  for  lighting  by  electricity  the  workhouse,  infirmary,  and 
other  buildings.     At  present  gas  is  used. 

Chile. — The   Ministry  of   the    Interior  has   granted   to 
Don  Pablo  Fabre  a  10  years'   concession   for  the  installation  of 
electric  generating  plant  and  the  distribution  of  electrical  energy  ; 
in  Curacautin. — Board  of  Trade  Journal. 

Chinisrford. — The  Works  Committee  of  the  Metropolitaii 
Water  Board  reports  having  had  under  consideration  the  question  of 
the  motive  power  to  be  provided  for  the  temporary  purpose  of 
pumping  from  foundations,  and  for  the  permanent  purposes  of 
operating  the  coal  elevator  and  air  compressor  and  lighting  the  • 
pumping  station  and  the  road  leading  thereto  from  Enfield  Lock, 
and  has  come  to  the  conclusion  that,  subject  to  satisfactory 
arrangements  being  made,  electrical  energy  would  be  the  most 
suitable  power  to  adopt.  The  works  are  within  the  area  of  supply  ; 
of  the  North  Metropolitan  Electric  Power  Supply  Co.,  and  that 
company  is  prepared  to  provide  and  erect  the  requisite  cables,  plant 
and  apparatus,  at  a  cost  of  £840.  With  respect  to  the  supply  of  ' 
electrical  energy,  the  terms  upon  which  this  can  be  supplied  depend 
to  some  extent  upon  the  granting  of  concessions  which  the  com- 
pany seeks  from  the  Board  for  the  laying  of  an  electric  main 
through  the  Board's  land.  After  considerable  negotiations,  the 
Committee  has  decided  to  grant  an  easement  on  certain  terms, 
and  that  electrical  energy  should  be  supplied  to  the  Board  on  the 
following  conditions: — (1)  The  contract  to  be  for  21  years,  deter- 
minable by  the  Board  at  the  end  of  7  or  14  years.  (2)  The  mazi-  ; 
mum  supply  the  Board  may  demand  not  to  exceed  60  KW.  ;  the 
company  to  be  notified  six  hours  beforehand  if  the  Board  require 
to  use  extra  power  between  the  hours  of  3  p.m.  and  II  p.m., 
during  the  months  from  October  to  March.  (3)  The  charge  to  be 
one  penny  per  unit,  subject  to  a  minimum  payment  of  £10  per 
quarter  whether  energy  to  this  value  is  consumed  or  not. 

Clayton-le-Moors. — The  U.D.C.  has  entered  into  an 
arrangement  with  the  Accrington  Electricity  Committee,  relative 
to  the  lighting  of  Whalley  Road,  under  which  the  latter  agrees 
to  install  and  maintain  18  100-c.P.  lamps,  at  £3  15s.  per  lamp  per 
annum. 

Continental  A'otes. — Geeju:n-t. — The  Prussian  Water- 
way Administration  proposes  to  obtain  water  from  the  rivers 
Lippe  and  Weser  for  meeting  the  requirements  of  the  Rhine- 
Hanover  canal.  In  order  to  prevent  interference  with  shipping  on 
the  Weser  in  periods  of  low  water,  two  reservoirs  are  being  built  to 
furnish  the  compensation  water,  one  on  the  Eder,  near  Hemfurt, 
and  the  other  on  the  Diemel,  near  Helminghausen.  The  construc- 
tion of  the  dams  will   render  available  considerable  power  as  a 
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n  suit  of  the  delivery  of  the  compensation  water  to  the  Weaer,  and 
tne  Waterway  Admiuistration  has  come  to  the  concIuBion  that  the 
power  should  be  utilised  for  the  production  of  electricity  in  State 
works  and  tbo  enortry  furnished  to  a  numlier  of  neiKhbonrinff 
towns  for  industrial  purposes.  Water-power  bclonjfint,'  to  the 
State  is  also  accessible  on  the  Werra  and  Fulda  and  a  third  j  ower 
station  is,  thert^foro,  held  in  prospect  at  Munden.  It  is  estimated 
that  the  three  stations  would  be  able  to  yield  41,00(1,000  K\v. -hours 
per  annum.  The  scheme  contemplates  the  erection  of  six  turbine 
sets  of  a  total  of  16,(Kio  ii.P.  on  the  Ivler,  three  of  -',40o  H.r.  on  the 
Diemel  and  six  of  l.noii  h.p.  at  Munden.  The  total  expenditure  is 
computed  at  j(::!(i"),O00,  of  which  £s."),00ii  would  be  required  for 
high  pressure  mains  in  the  chief  districts  to  be  supplied. 

An  unusually  hirfje  clectrically-oi>erated  crane — it  having  a 
lifting  capacity  of  -'.■.n  tons — is  at  present  bcin(f  constructed  by 
the  Deutsche  Manchincnfabrik  (icsell.ichaft,  of  Ouisburp,  for  the 
shipbuildini,'  yard  of  Messrs.  lilohm  A:  Voss,  of  llamburi;. 

It  is  announced  that  an  lOnjrlish  syndicate  has  secured  a  con- 
cession from  the  (iovernment  of  the  Crand  Duchy  of  liuxembourjj 
to  utilise  the  water  |viiwer  of  the  llaute-Siire.  It  is  proposed  to 
construct  a  "barrage"  about  150  ft.  hiRh  near  Insenborn,  which 
would  create  an  artificial  lake  1 1  miles  Ion;:  and  render  about 
6,000  HI",  available,  which  will  be  utilised  in  the  generation  of 
electrical  energy  for  lighting  and  power  purposes. 

Coventry. — The  E.L.  Conimittee  has  decided  to  apply 
to  the  L.G.B.  for  sanction  to  a  loan  of  .-tSO.cOO  for  the  extension 
of  mains,  (iuarantees  having  been  received  from  residents  at 
Longford,  an  outlying  district,  the  extension  of  mains  to  that  dis- 
trict is  to  bo  proceeded  with  :  mains  will  also  be  laid  to  supply  the 
Centaur  Road  and  Spon  Street  Council  Schools.  The  Committee 
is  also  asking  the  Council  to  confirm  recommendations  for  the 
extension  of  the  office  accommodation  at  the  works  and  for  two 
additional  sub-stations,  the  cost  of  these  to  be  paid  out  of  revenue. 
The  Committee  has  been  approached  by  the  Tramways  Committee 
regarding  an  additional  power  supply  for  the  tramways,  which  have 
just  been  taken  over  by  the  city  authorities.  It  has  been  decided 
to  submit  a  proposal  to  supply  direct  current  at  EOO  volts  to  the 
tramways  at  tlie  lowest  price  for  the  time  being  charged  to  any 
consumer,  the  necessary  converters  to  be  provided  at  a  cost  of 
£3,800  out  of  the  profits  of  the  electric  light  undertaking. 

Deal. — The  T.C.  has  heeii  informed  that  a  prov.  order  for 
electric  lighting  is  to  be  applied  for  by  a  private  company.  Powers 
have  already  been  obtained  by  a  syndicate,  but  have  not  yet  been 
put  into  force. 

Derby. — The   K.l..  Committee  of  the  T.C.  has  reduced 

the  charge  for  cooking  and  heating  purposes  from  1  |d.  to  Id.  per 
unit,  and  has  decided  to  supply  apparatus  on  hire  at  an  annual 
rental  of  lo  per  ceht.  of  the  cost.  The  charge  for  energy  for 
electric  signs  has  been  reduced  to  25d.  per  unit. 

The  mains  are  to  be  extended  to  the  premises  of  Messrs. 
John  Smith  cV  Co..  Ltd..  and  to  the  Baseball  Hotel,  Shaftesbury 
Crescent. 

Dublin. — 'Sir.  F'atrick  Moore,  clerk  of  works  to  the  South 

Dublin  Union,  has  estimated  that  the  introduction  of  electric  light 
into  the  workhouse  will,  at  the  end  of  li'  months,  have  saved  about 
jtliHO.  The  premises  were  first  lighted  electrically  on  January  "-th 
last,  and  the  cost  of  the  intervening  half-year  works  out  at  a  figure 
which  is  less  by  KiXi  than  the  gas  bill  (for  lighting  purposes  only) 
paid  by  the  Board  of  Guardians  for  the  corresponding  six  months 
of  lou.  The  installation  was  carried  out  by  a  German  firm  of 
electricians,  who  allege  that  they  lost  £1.400  on  the  contract, 
owing  to  a  mistake  in  their  original  estimate. 

Ealiii";. — The    borough    electrical    engineer    has     been 

instructed  to  go  into  the  question  of  the  existing  machine  switch- 
board with  a  view  to  its  replacement  by  a  new  switchboard  capable 
of  dealing  with  the  output  of  the  station  for  some  years  to  come. 

Epsom. — A  L.G.B.  inquiry  was  held  last  week  to  con- 
sider a  loan  of  £3,721  for  purchasing  a  Diesel  engine,  and  £500  for 
extending  mains  to  EweU.  The  Epsom  and  Ewell  Gas  Co.  opposed 
the  application. 

Gillinirham  (Kent).— The  Kent  Education  Committee 

has  accepted  the  offer  of  the  T.C.  for  electricity  for  lighting  the 
County  School  for  Girls. 

ftreenock. — The  Port  Glasgow  and  Greenock  authorities 
recently  came  to  an  agreement  under  which  the  latter  were  per- 
mitted to  provide  electricity  to  power  users  in  Port  Glasgow  for  a 
period  of  30  years.  It  is  now  stated  that  the  Board  of  Trade,  when 
approached  tor  power  to  carry  out  the  agreement,  replied  that  their 
sanction  would  be  given  on  condition  that  should  application  be 
made  within  a  reasonable  time  on  behalf  of  a  public  company  to 
supply  Port  Glasgow  with  electricity,  Greenock  must  give  way,  and 
allow  their  service  plant  to  be  taken  over  at  a  valuation,  all  dis- 
putes being  settled  by  the  Board's  arbiter.  A  deputation  from  the 
Greenock  Electricity  Committee  will  ask  the  Board  of  Trade  for  a 
modification  of  the  -conditions. 

Halifax, — The  accounts  of  the  electricity  department  for 

the  year  ended  JIarch  31st.  show  a  total  income  of  £42,783,  and 
working  costs  £21,528  ;  after  deducting  capital  charges  there 
remained  a  net  surplus  of  £2,1119.  The  units  sold  amounted  to 
6,256,583,  and  the  maximum  demand  was  3,034  K\v.  The  renewals 
ftmd  stood  at  £3,802,  and  the  reserve  fund  at  £1,241. 


Ileckniundwike. — The  I'.D.C.  has  received  a  commu- 
nication from  the  L.G.B.,  stating  that  the  Board  proposes  to  defer 
consideration  of  the  Council's  application  for  borrowing  powers  in 
respect  of  its  electricity  undertaking  until  the  audit  of  the  Council's 
accounts  has  Ijeen  held. 

Ileret'ord. — A  L.G.B.  inquiry  was  held  on  July  i'otli 
into  the  application  of  the  T.C.  for  a  loan  of  £1,000  for  public 
services  for  two  years.     There  was  no  opposition. 

l|)8WU'll. — The  report  of  the  engineer  and  manager,  Mi'. 
F.  Ayton,  on  the  working  of  the  electricity  supply  department  for 
the  year  ended  March  3l8t,  shows  a  total  revenue  of  £21,485, 
working  expenses  £12,951,  interest  and  sinking  fund  £C,187,  and 
special  charges  £1,2'<1,  leaving  a  net  surplus  of  £1,00('>,  which  ha« 
been  placed  to  reserve.  The  charge  for  energy  supplied  to  the  ■ 
tramway  dejiartment  having  been  reduced,  the  revenue  from  this 
source  was  £348  less  than  it  would  otherwise  have  been.  The 
special  charges  included  the  purchase  of  meters,  conversion  of  .50 
street  lamps  from  gas  to  electric  lighting,  and  the  wages  of  per- 
manent staff  engaged  upon  work  chargeable  to  capital  account. 
Mr.  Ayton  deals  at  length  with  the  reserve  fund,  emphasising  the 
immense  importance  of  such  a  fund  to  an  electricity  supply  under- 
taking, in  view  of  the  rapid  developments  in  electrical  practice, 
and  points  out  that  some  of  the  original  generating  plant  will  have 
to  be  scrapped  within  a  few  years  to  make  way  for  larger  and  more 
efficient  sets.  The  reserve  fund,  in  his  opinion,  ought  not  to  be 
allowed  to  fall  below  10  per  cent,  of  the  capital  expenditure. 
The  revenue  from  electric  supply  has  increased  by  over  2.S  per  cent., 
compared  with  the  previous  year,  and  the  working  expenses  by 
15:{  percent.;  the  revenue  from  power  supply  alone  (excluding 
traction)  has  increased  by  88$  per  cent.  The  installation  depart- 
ment has  received  a  total  income  of  £3,728,  showing  a  net  profit 
of  £ti(i.  The  capital  expended  on  rental  wiring  now  amounts  to 
£2,i;ij8.     The  units  sold  for  all  purposes  were  over  two  millions. 

kinjrston-on-Tliames. — The  T.C.  l^ighting  Committee 
will  shortly  advertise  for  tenders  for  the  following  items  sanctioned 
by  the  L.G.B.  :  (lencrating  plant,  fuel  pipe,  fuel  tanks,  extensions 
to  sub-stations,  kc,  £10,327  ;  engine-room  extension,  *:  1,459  ;  new 
switchboard,  £XM.  The  L.G.B.  condemn  the  existing  high-pressure 
board  as  out  of  date  and  dangerous,  and  state  that  a  stand-by 
switchboard  is  unnecessary. 

At  the  T.C.  meeting  lost  week,  lengthy  correspondence  was  read 
regarding  alleged  preferential  rates  granted  to  Mr.  Frank  Bentall, 
a  local  draper,  who  has  a  contract  for  lighting  at  3'ld.  per  unit  till 
April.  I'.il3,  and  afterwards  at  2'Sd.  until  April,  lolti,  Mr.  Bentall 
agreeing  to  pay  a  minimum  sum  of  i;  2,300  during  the  period  of  the 
contract.  For  a  substantial  day  load  for  his  basement,  Mr.  Bentall 
has  the  use  of  20  meters  free.  A  rival  trader  avers  that,  if  he  had 
the  same  terms,  he  would  pay  £82  a  year  instead  of  £150,  and  that 
the  preference  accorded  Mr.  BentaU  is  equivalent  to  a  id.  rate. 
After  discussion  in  camera,  a  resolution  of  confidence  in  the  Lighting 
Committee  was  confirmed  in  full  Council,  though  it  was  admitted 
that  the  motion  originated  with  the  Committee  itself.  The  town 
clerk  justified  the  sjiecial  terms  by  reference  to  Sections  19  and  20 
of  the  Act  of  1XS2,  and  cited  Clause  46  of  the  Kingston  Lighting 
Order.  1891,  which  permits  meter  rents  to  be  charged  by  agreement. 
In  view  of  eventualities,  Mr.  Bentall  is  contemplating  the  possibility 
of  installing  his  own  generating  plant. 

Lancaster. — The  T.C.  has  decided  to  extend  the  mains 
from  High  Street  to  Dallas  Road  Coimcil  School,  which  is  just 
approaching  completion. 

On  being  informed  that  the  coal  contracts  were  £500  up, 
Councillor  Bland  suggested  that  they  should  harness  the  Lnne 
and  get  water  power. 

Leicester. — The  Tramways  and  Electricity  Committee  of 
the  T.C.  recommends  that  a  prov.  order  be  applied  for  respecting  the 
rural  parishes  of  New  Parks,  Oadby,  Evington  Humberstone  and 
Birstall. 

Leig'h.— The  annual  report  of  Mr.  A.  T.  Smith,  engineer 
and  manager,  to  the  Electricity  Committee  for  the  year  ended 
March  31st,  shows  a  revenue  of  £8,637,  working  costs  £5,137,  and 
gross  profit  £3,500,  compared  with  £3,641  last  year.  After  paying 
capital  charges  there  was  a  net  surplus  of  £507.  The  units  sold 
increased  by  13  per  cent,  to  1,028,430,  and  new  plant  recently 
installed  is  showing  much  more  economical  results.  The  load 
factor  was  22'4  per  cent.,  the  highest  yet  recorded,  the  power  out- 
put being  three  times  that  for  lighting. 

Loudon. — Bethxal  Green. — In  order  to  meet  the 
requirements  of  persons  residing  in  portions  of  Bethnal  Green  con- 
tiguous to  the  Borough  of  Stepney,  it  is  proposed  that  the  Stepney 
Borough  Council  should  take  advantage  of  Sec.  3  of  the  London 
Electric  Supply  Act  (1908)  by  laying  cables  and  spare  docts  along 
Cambridge  Road  from  the  boundary  to  Patriot  Square,  and  along 
Green  Street  to  Poplar  boundary,  and  also  in  any  other  street  within 
these  limits.  Cables  suitable  for  D.c,  3-wire  480-240-v.  supply  and 
for  three-phase,  4-wire  A.c.  supply  are  to  be  laid,  and  under  the 
proposed  agreement  the  Stepney  Council  is  to  proceed  in  all  respects 
as  if  it  were  the  undertaker  under  the  Bethnal  Green  order.  The 
Bethnal  Green  Borough  CouncQ  is  to  have  the  right  at  any  time  to 
terminate  the  agreement  upon  its  being  in  a  position  to  give  the 
necessary  supply  and  npon  paying  the  cost  of  mains,  services, 
meters,  &c.,  laid  down  under  the  proposed  scheme. 

The  question  as  to  what  arrangements  should  be  made  for  the 
supply  of  electricity  to  the  borough  was  once  more  before  the 
Council  on  July  25th,  when,  after  a  protracted  discussion,   the 
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whole  matter  was  again  referred  back.  In  1899  the  B.C.  obtained 
a  prov.  order  (which  precludes  private  companies  from  undertaking 
the  work  of  supplying-  the  borough  with  electricity'),  it  being  the 
intention  of  the  borough  to  make  some  arrangement  for  a 
municipal  supply.  Time  went  on,  and  nothing  wa9  done,  until  the 
B.  of  T.  intimated  to  the  Counml  their  desire  to  meet  a  deputa- 
tion from  that  body.  To  that  deputation  the  B.  of  T.  insisted 
upon  the  importance  of  the  Council  giving  immediate  effect 
to  the  prov.  order.  Thereupon  the  Council  engaged  the  services 
of  Mr.  J.  F.  C.  Snell,  to  prepare  a  scheme  for  the  supply  of 
electricity  to  the  borough,  and  as  a  result  of  his  repDrt  (.which 
appeared  in  these  columns  on  .Inly  5th),  the  Electricity  Committee 
recommended  the  acceptance  of  a  proposal  of  the  Stepney 
B.C.  to  supply  electricity  in  bulk  to  Belhnal  Green.  After  a 
diFcussion  which  covered  a  very  wide  ground.  Councillor  Brooks 
moved  that  the  whole  matter  be  referred  back,  in  order  that 
information  as  to  details  of  the  arrangement  with  Stepney  might  be 
obtained.  Personally,  he  would  like  .Stepney  to  come  in  and  take 
over  the  whole  work,  and,  if  there  were  any  profits,  take  those 
]>rofits.  The  Town  Clerk,  in  answer  to  a  question,  said  the  Board 
of  Trade  had  told  the  deputation  in  effect  that  they  must  insist  on 
the  importance  of  Bethnal  Green  giving  immediate  effect  to  their 
provisional  order.  There  was  also  an  application  from  Shoreditch 
under  the  Electric  Light  Act  of  l!i(i8,  and  the  Board  intimated  that 
the  Act  was  to  enable  a  neighbouring  authority  to  deal  in  a  pro- 
visional way  with  the  supply  of  electricity  on  the  border  of  a  neigh- 
bouring area  when  application  was  made,  but  it  was  clear  that  the 
Board  would  not  sanction  any  Council  making  a  general  use  of  the 
provisions  of  the  Act  for  the  purpose  of  supplying  in  a  general 
way  anyone  in  the  neighbouring  borough  irrespective  of  locale.  It 
was  necessary,  the  Town  Clerk  added,  that  the  Council  should  come 
to  some  conclusion.  A  vote  was  taken,  when  the  amendment  was 
defeated,  but  a  division  being  claimed,  the  amendment  was  carried 
by  one  vote,  the  chairman  exercising  his  vote. 

Hackney.— A  loan  of  £10,400  is  to  be  taken  up  from  the  L.C.C. 
for  a  period  of  50  years.  Mains  are  to  be  extended  in  various  parts 
of  the  district  at  an  estimated  cost  of  £426.  The  Electricity  Com- 
mittee reports  having  been  in  negotiation  with  the  National  Electiic 
Construction  Co.  as  to  the  terms  upon  which  the  Councils  opposi- 
tion to  the  company's  Bill  should  be  withdrawn.  The  object 
of  the  company  in  promoting  the  Bill  was  to  legalise  the  agree- 
ment entered  into  in  lliOl  by  the  Council,  which  enabled  the  com- 
pany to  provide  and  fix  wires  and  fittings  on  premises  of  the 
Council's  consumers,  receiving,  as  rental,  5Jd.  per  lamp  per  quarter. 
The  agreement  did  not  prove  satisfactory  in  working,  and  it  was 
terminated  by  the  company  on  September  26th,  I'.iOS,  except  as  to 
work  already  done.  Before  and  after  the  last- mentioned  date  dis- 
putes had  arisen  between  the  company  and  the  Council  as  to  the 
interpretatii-n  of  the  agreement,  and  as  to  the  liability  of  original 
consumers  wh  i  were  parties  to  the  agreement,  and  of  new  consumers 
who  were  not.  The  Council  had  always  contended  that  the  rental 
was  only  payable  so  long  as  the  installation  was  in  actual  use  ;  but 
the  company  had,  on  the  other  hand,  contended  that  the  original 
consumer  at  least  was  bound  to  pay  the  rental  whether  the  installa- 
tion was  in  use  or  not.  As  a  result  of  negotiations  the  Committee 
has  teen  able  to  come  to  terms,  which  it  thinks  will  place  the 
Council  and  the  consumers  under  more  satisfactory  conditions.  The 
company  are  now  prepared,  in  consideration  of  their  agreement 
being  confirmed,  to  adopt  the  Council's  view  as  to  the  interpreta- 
tion of  the  clause  relating  to  tlie  method  of  charging,  and  it  is 
suggested  that  a  supplementary  agreement  be  entered  into  pro- 
viding for  the  confirmation  of  the  original  agreement  as  regards 
work  already  done  on  September  2()th.  1903,  in  consideration  of  the 
company  agreeing  that  the  sum  payable  to  them  under  the  original 
agreement  shall  be  payable  only  while  the  installation  is  in  actual 
use,  and  upon  such  number  of  lamps  as  shall  from  time  to  time  be 
agreed  to  be  used,  either  by  the  consumer  signing  the  agreement,  or 
successive  consumers  who  were  not  parties  thereto.  On  the  execu- 
tion of  the  agreement  the  company  will  delete  from  their  BOI  all 
reference  to  the  Council  or  to  the  principal  agreement.  An  agree- 
ment on  these  lines  has  accordingly  been  prepared  by  the  town 
clerk. 

Woolwich.— The  Electricity  Committee  has  received  a  letter 
from  the  L.C.C.  informing  it  that  in  view  of  the  London 
Electric  Supply  Acts,  1908  and  1910,  under  which  the  County 
Council  is  constituted  the  purchasing  authority  of  the  under- 
takings of  the  companies  supplying  electricity  in  London,  the 
Council  has  appointed  a  Special  Committee  to  consider  and  report 
to  it  on  the  question  of  the  supply  of  electricity  in  London,  in  the 
light  of  the  present  situation.  In  the  course  of  the  inquiry,  the 
letter  continues,  the  Committee  will  necessarily  have  under  con- 
sideration the  possibilities,  from  the  point  of  view  of  bulk  supply, 
of  each  of  the  existing  undertakings,  and  it  thinks  that,  before 
arriving  at  any  conclusion  under  this  head  of  the  inquiry,  it 
would  be  of  advantage  both  to  the  Council  and  to  the  several  supply 
authorities  in  London,  if  an  opportunity  were  afforded  the  separate 
supply  authorities  to  discuss  the  possibilities  of  their  individual 
undertakings  with  the  Committee.  With  this  object  in  view,  the 
letter  concludes  by  asking  the  Local  Committee  to  appoint  a  repre- 
sentative to  meet  the  Supply  Committee  on  a  date  to  be  mutually 
arranged.  The  Electricity  Committee  is  in  agreement  with  this 
proposal,  and  has  appointed  Mr.  W.  H.  Dawson  and  the  borough 
electrical  engineer.  The  electricity  mains  are  to  be  extended  at  an 
estimated  cost  of  £190.  subject  to  protective  conditions. 

L.C.C. — Consequent  upon  the  decision  of  March  last  to  discontinue 
the  running  of  Blackwall  Tunnel  generating  station,  taking  supply 
from  the  Poplar  Council  and  the  South  Metropolitan  Electric  Light 
and  Power  Co.,  by  which  a  saving  of  £1,900  per  annum  will  be 
effected  in  the  maintenance  of  the  tunnel,  steps  are  now  being  taken 
with  regard  to  the  staff  of  the  station.    Employment  for  all  but 


three  of  the  16  men  whose  services  must  be  dispensed  with  has 
been  found.  These  three  have  been  offered  work  at  rates  of  pay 
closely  approximating  to  their  present  wages,  but,  for  various 
reasons,  it  has  been  declined,  and  their  cases  are  still  receiving 
consideration.  Messrs.  H.  H.  Evans,  engineer,  and  F.  J.  Butler, 
foreman,  have  been  appointed  electrical  wiremen  and  fitters.  Two 
switchboard  attendants  will  be  wanted  at  the  tunnel,  but  this  matter 
is  to  be  reported  upon  later. 

Kewport. — The  accounts  of  the  electricity  undertaking 
for  the  year  ending  March  31st  show  a  loss  of  about  £2,000. 

New  Zealand. — According  to  an  Australian  contem- 
porary, a  scheme  for  electricity  supply  and  dust-destructor  plant 
has  been  prepared  for  the  Oamaru  Council,  and  in  consequence  a 
scheme  for  gasworks  extensions  stands  over  for  a  time. 

NottiDjl'Iiani. — After  considering  the  reports  of  two  inde- 
pendent experts,  Jlessrs.  B.  M.  Jenkin  and  W.  H.  PatoheU,  on  the 
best  means  of  improving  the  plant  at  the  electric  generating 
stations  and  obtaining  more  economical  and  efficient  working,  the 
Electricity  Committee  has  come  to  the  conclusion  that  it  is  desir- 
able to  install  at  St.  Ann's  power  station  an  exhaust  steam  turbo- 
generator with  condensing  plant,  at  an  estimated  total  cost  of 
£17,140,  which  it  is  proposed  to  take  from  the  reserve  fund  of  the 
electricity  undertaking. 

Paisley. — The  accounts  of  the  Electricity  Department 
again  show  a  deficit  (£14:t).  The  department  has  done  better  than 
last  year,  and  but  for  the  coal  strike  would  have  closed  the  year 
with  a  surplus.  The  estimates  for  coal  this  year  are  £1,277  higher 
than  those  of  last  year,  and  unless  there  is  a  fresh  demand  for 
energy  there  will  be  a  debit  balance  of  about  £700  for  the  current 
year.  During  the  year  2,930,775  units  were  sold,  an  increase  of 
fully  19  per  cent.  Energy  supplied  to  the  tramways  was  fully 
3  per  cent,  over  that  of  the  previous  year.  There  is  an  increase  of 
50  per  cent,  ujider  private  lighting,  power  and  heating,  while  the 
quantity  used  for  public  lighting  is  about  2  per  cent.  less. 
Although  a  fifth  more  electricity  had  been  produced,  the  costs 
(apart  from  coal)  were  lower  by  £SS6  than  in  the  previous  year. 

Plyiiiouth. — The  revenue  account  of  the  electricity 
undertaking  for  the  year  ended  March  Slst  showed  an  income  of 
£28,028,  compared  with  £27,025  in  the  preceding  year.  The 
working  expenditure  amounted  to  £14,664,  leaving  a  gross 
profit  of  .<;  13,364,  as  against  an  expenditure  of  £14,208  and 
gross  profit  of  £12,817  the  previous  year.  The  gross  profit  was 
applied  as  follows  : — Dividends  and  interest,  £4,644  ;  stocks  and 
mortgages  redemption,  £3,942  ;  and  repayment  of  loans,  £1,320, 
leaving  a  net  profit  of  £3,458,  of  which  £2,071  was  spent  on 
mains.  \c.,  £1,251  transferred  to  district  fund  in  aid  of  rates,  and 
£135  placed  to  reserve  fund.  In  the  previous  year  the  net  profit 
amounted  to  £2,969,  of  which  £1,797  was  spent  on  mains  and 
£1,170  applied  in  relief  of  rates. 

RUUCOTII. — The  work  of  carrying  the  high-pressure  over- 
head electric  cable  from  the  Mersey  Power  Co.'s  Works  at  Weston 
Point  across  Frodsham  Marsh  to  Helsby  has  been  completed,  and 
the  current  has  now  been  switched  on  at  the  Helsby  works  of  the 
British  Insulated  and  Helsby  Cables,  Ltd. 

A.  circular  has  been  issued  to  ratepayers  'oy  the  Clerk  to  the 
R.D.C.  in  which  it  is  stated  that  "  recognising  the  advantages  of  a 
public  supply  of  electricity  in  the  district,  the  R.D.C.  (through  the 
Stockton  Heath  Parochial  Committee)  had  approached  the  Mersey 
Power  Co.,  Ltd.,  who  have  Parliamentary  powers,  authorising  them 
to  supply  current  in  the  rural  districts  of  Runcorn,  and  to  extend 
their  mains  into  the  neighbourhood  at  an  early  date.  The  extension 
was  under  consideration,  and  should  a  sufficient  demand  for  power 
and  light  be  received,  the  mains  would  be  laid."' 

Sbipston-ou-Stour. — The  ratepayers  having  decided  in 
favour  of  an  E.L.  scheme,  the  R.D.C.  has  given  permission  for 
Messrs.  Brown  &  Parsons,  of  Leamington,  to  erect  standards  to 
carry  the  wires. 

Shrewsbury. — The  total  income  of  the  Corporation's 
electric  light  undertaking  for  the  past  year  was  £7,858,  as  against 
£8,262  in  the  previous  year,  a  reduction  accounted  for  by  the 
reduced  price  of  energy  during  the  twelve  months.  £2,200  wa.i 
spent  on  the  undertaking  on  capital  account,  and  the  sinking-fund 
contribution  was  increased  from  £2,445  to  £2,575. 

South  Africa. — In  the  course  of  his  speech  at  the 
meeting  of  Messrs.  A.  Goerz  &  Co.  held  at  the  end  of  June  at 
Johannesburg,  the  chairman,  Mr.  M.  G.  Elkan,  as  reported  in  the 
Smith  African  Mining  Journal,  said  :  "  The  electrification  of  a  large 
number  of  plants  on  the  mines,  in  anticipation  of  the  power  to  be 
supplied  by  the  Victoria  Falls  and  Transvaal  Power  Co  ,  was  com- 
pleted early  last  year  ;  unfortunately,  however,  the  Power  Co.  was 
delayed  for  various  reasons,  the  chief  among  which  was  the 
foundering  of  a  steamer  carrying  considerable  quantities  of 
machinery,  which  it  took  many  months  to  duplicate.  The  supply 
now  obtained  from  the  completed  stations  is  giving  general 
satisfaction,  and  an  additional  power  station  is  in  course  o  f 
erection  at  Vereeniging,  which  is  expected  to  be  in  full  working 
order  towards  the  end  of  this  year,  while  the  station  at  the  Simmer 
Pan  is  going  to  be  further  increased — such  increase  wUl,  however, 
only  be  completed  during  1913.  From  the  experience  gained  so  far, 
I  think  I  am  right  in  saying  that  no  doubt  exists  in  anybody's 
mind  as  to  the  great  savings  to  be  obtained  from  the  use  of  pur- 
chased electric  power,  as  against  steam  power  raised  by  the  mines 
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themselves,  cither  when  it  is  a  question  of  equippiuff  a  new  mine  or 
any  cxiatinjr  mine  with  a  long  life  before  it." 

South   SbieI<ls.--.Mi-.    II.  S.    Kills,   boioiif,'li   elettiical 

engineer,  in  his  report  on  the  fifteenth  year's  working  of  tho  Cor- 
poration's ele(,tri>^-ity  umlertakinfr,  states  that  after  iiieetintf  all 
statutory  chartrep  the  surplus  amounted  to  jtl'.I'.i."),  an  increase  on 
thi-  previous  12  months  of  £780.  Revenue  from  private  liRhtintr 
hail  irioreastd  from  £12,412  to  <Vi,i  10  during  the  par-t  three  years, 
and  owing  to  the  high  efficiency  and  long  life  of  the  latest  types 
of  metal-filament  lamps  they  could  look  forward  to  a  continued 
increase  of  revenue.  Itevenue  from  power  supply  was  £.".,yni),  as 
against  £4,002  in  the  jirevious  year,  while  the  total  sales  for 
traction  were  £.".,!U8.  The  revenue  for  the  year  was  £27,831,  and 
the  expenditure  £13,006,  leaving  a  gross  profit  of  £14,168.  For 
interest  and  sinking  fund  £ll,'.t73  was  required,  leaving  the  net 
balance  above  mentioned,  which  Mr.  Kllia  recommended  should  lie 
added  to  the  reserve  fund,  bringing  that  up  to  £10,o7.S,  equivalent 
to  0  1  per  cent,  of  the  capital  spent  on  plant  of  a  dcpreciative 
character.  Mr.  Ellis  reftrs  to  the  desirability  of  establishing  a 
show-room  for  the  latest  electrical  accessories  for  various  domestic 
purposes,  and  he  states  that  a  subcommittee  has  this  matter  under 
consideration. 

SoHtliaiiipton.— The  Electricity  Committee  has  decided 
to  put  IwHi'i  tiilr  clubs  on  the  same  basis  for  the  supply  of  energy  for 
lighting  as  private  consumers,  ;.*■.,  the  charge  after  the  first 
60  units  being  reduced  to  2  5d.  per  unit. 

Stoke-on-Trent.— The  T.C.  has  oflered  to  provide  a 
three-phase  stand-by  supply  of  current  to  the  Shelton  Iron,  Steel 
and  Coal  Co.,  Ltd..  when  the  new  plant  and  mains  are  ready,  on  an 
l^reement  for  payment  of  standing  charges  at  the  rate  of  £300 
per  annum,  and  for  energy  consumed  upon  the  consumption  rate 
in  force. 

r.S.A. — According  to  a  Tress  report  the  town  Iward  of 
Miller,  III.,  ordered  the  electric  light  to  be  tnmed  oflf  recently 
because  of  the  visit  of  millions  of  Brtfiies.  They  decided  that  the 
flies  furnished  enough  light. 

Wakefield.— Tlie  report  of  the  city  electrical  cn<rineer, 
Mr,  11.  A.  Xevill,  for  the  year  ending  ."March  31st.  states  that  the 
great  change  in  the  methods  of  charging  adopted  during  the  year  has 
pr.wd  satisfactory  ;  the  income  per  unit  sold  has  fallen  from 
2  27!id.  to  r7."i7d.,  but  the  total  costs  have  also  dropped,  from  2'334d. 
to  lOfiOd.,  showing  now  a  profit  of  O'Olild.,  compared  with  a  loss 
last  year  of  0  0.-).-.d.  New  plant  has  been  installed,  which  will 
f'jrther  reduce  the  cost  of  production.  The  gross  income  was 
£lH,r.U4,  working  expenses  £7,707,  and  net  profit,  after  deducting 
c  ipital  charges,  £0'.».-,  :  last  year  there  was  a  loss  of  £213.  The 
capital  expenditure  amounts  to  £'.!.■., 499,  and  the  reserve  fund  to 
£303.  The  number  of  unjts  sold  was  1,S.".7,186.  an  increase  of 
22  4  per  cent.  :  the  power  connections  amounted  to  2,10o  ii.p.  The 
price  of  lighting  supply  was  raised  in  lUlO-ll,  but  the  diminished 
consumption  resulting  has  almost  neutralifed  the  gain,  and  Mr. 
Smith  is  of  opinion  that  the  former  price  (4d.  per  unit)  should  be 
restored. 

Weliineboroui^L.— The  U.D.C.  has  decided  to  ask  the 
Electric  Supply  Co.  if  they  are  prepared  to  sell  their  nndertakino-  to 
the  Council,  and  if  so  at  what  price. 

Weston-super-Mare.- The  Electric  Supply  Co.,  Ltd., 
has  reduced  the  price  of  energy  supplied  to  the  U.D.C.  for  lighting 
to  44d.  per  unit,  less  id.  per  unit  discount.  For  energy  for  the 
Milton  sewage  pumping  station  the  price  has  been  lowered  to  lid 
per  unit. 


TRAMWAY  and  RAILWAY  NOTES. 

-iherdeen. — The  Corporation  tramway  accounts  show  a 
total  revenue  of  £77.180,  the  highest  figure  ever  obtained,  and  an 
^n'f-"Tv.^  ?  *^^''^''  '"'"  *^<=  preceding  year.  The  surplus  of 
fcii.u.s,  the  largest  ever  recorded,  is  an  increase  of  £3,554  over 
last  year.  £6,262  has  been  jlaced  to  the  renewal  account,  and  the 
remammg  £4,396  carried  to  reterve  account. 

-ilgerla.— Plans  are  being  prepared  in  respect  of  a  pro- 
jected electric  tramway  in  the  town  of  Bone. 

Australia.— Renter  states  that,  with  the  assistance  of  the 

fl!:l'^\^'''"!v^"?"  ^°°''''  ^^  ^  *^«  ^««""  of  a  conference  between 
the  parties,  the  dispute  between  the  Melbourne  Tramway  Co.  and 
Its  employes  has  been  amicably  settled. 

The  preliminary  steps  to  the  purchase  of  the  Perth  tramways  has 
^°  .  ^7,?y  *''«  Western  AustraUan  Government.  The  purchase 
Unn  nf  tt  u  •^1,%°^  ""^  agreement  is  only  waiting  for  the  ratifica- 
tion  of  the  shareholders.— ^K,frflZ;a«  Mining  Standard. 

Birkenhead.— The  manager  of  the  Corporation  Tram- 
ways (Jlr.  W  Wyld)  in  his  report  shows  a  net  profit  of  i  2,4  78  on 
r^IT  '  '^°''^^„^'  '=°'"Pared  with  a  loss  of  £  1 1 5  last  year.  Traffic 
fS^^»r"'  ^'^'-®i'  ^/  '""^^^^  °f  *2,565.  and  the  total  income 
e^nsi  ^"""^  ''^^^^^  £60,151,  an  increase  of  £2,489.  Working 
l^«fi  "-"^^  by  £"07  to  £36,314,  which  left  a  gross  profit  of 
£li'^-.  ^^  .'""ease  of  £1,782.  Interest  on  capital  accounted  for 
^  W?^r  '"j'f^'"^"^  to  sinking  fnnd,  &c..  ,£9,500.  The  net  gain 
•wa  oeen  placed  to  renewals  account,  which  now  amounts  to  over 


£15,000,  equivalent  to  4  per  cent,  of  the  total  capital  outlay.  The 
increase  in  passengers  numbered  633,000.  The  average  consumption 
per  car-mile  for  traffic  purposes  was  190  units.  The  percentage  of 
working  expenses  to  receipts  was  r,037  (1911— OT?.";)  ;  average 
working  expenses  per  car-mile,  including  power  cost,  71  Id.  (1911 
-   .V72d.) 

A  conference  between  the  Mayor  of  Wallasey  and  other  members 
of  his  Council  and  representatives  of  the  Birkenhead  civic 
authorities  was  held  on  July  24th  relative  to  the  provision  of 
improved  communication  between  two  boroughs  by  means  of  tram- 
ways. The  reports  of  the  respective  engineers  were  considered,  and 
after  some  discussion  it  was  decided  not  to  proceed  further  in  the 
matter  at  the  present  time.  It  was  considered  that  the  least  costly 
scheme  proposed  at  the  meeting  would  involve  an  expenditure  of 
something  like  £200,00o,  and  the  time  was  not  thought  opportune 
for  such  a  commitment. 

Blackpool. — At  a  meeting  of  the  Tramways  Committee, 
on  July  25th,  Mr.  Furness  (manager)  presented  the  following 
figures:— From  April  Ist  to  July  18th  the  total  teceipts  were 
£23,561,  an  increase  of  £3,656— remarkable  in  view  of  the 
threatened  boycott  of  the  cars.  The  greatest  increase,  one  of  no 
less  than  £2,501,  was  on  the  circular  route,  the  receipts  being 
£2.787,  against  only  £220  last  year.  The  receipts  per  car-mile  on 
the  circular  route  amounted  to  2s.  73d.,  and  the  passengers  were 
212,883.  The  passengers  carried  on  all  routes  during  this  period 
totalled  3,431,968. 

itradford. — A  rt]jort  jiresented  to  the  City  Tramways  Com- 
mittee by  the  manager,  Mr.  C.  J.  Spencer,  on  the  effect  of  the 
institution  in  the  city  of  id.  fares  in  the  early  mornings  during 
May  and  June,  shows  that  the  actual  decrease  in  receipts  is  £7,606, 
wi'h  an  increase  in  mileage  of  124,574.  the  cost  of  which  was 
computed  at  £3,620,  making  a  total  increased  cost  to  the  depart- 
ment of  £11,220.  Mr.  Spencer  feared  that  the  cost  would  probably 
be  still  more,  as,  according  to  the  traffic  chart,  the  early  morning 
trallic  was  not  being  catered  for  as  it  might  be.  Comparisons  with 
last  year  show  that  the  decrease  in  receipts  before  9  a.m.  has  been 
almost  exactly  balanced  by  the  natural  increase  of  traffic  after 
9  a.m.  In  connection  with  transfer  tickets  and  return  tickets, 
Mr.  Spencer  drew  attention  to  the  possibilities  of  fraud  in  that 
system. 

Continental    \otes.— Kis.su.— The    grounds  of    the 

I'olytechnic  Institute,  in  St.  Petersburg,  are  now  being  utilised  for 
the  purpose  of  making  experiments  on  a  large  scale  with  currents 
at  very  high  pressure,  and  the  trials  are  to  be  continued  in  the 
winter.  The  tests,  which  are  said  to  have  already  resulted  in  the 
attainment  of  a  pressure  of  250.000  volts,  are  being  conducted  at 
the  order  and  expense  of  the  Minister  for  Communications,  who 
has  under  consideration  the  question  of  converting  to  electric 
traction  the  railways  centring  in  St.  Petersburg.  The  capital 
lies  within  reach  of  four  supplies  of  water  power.  The  Xarvas 
waterfall  is  tituatcd  92  miles  distant  from  the  Baltic  RaOway  ;  and 
the  Imatra  in  Finland,  the  Kiwatch  near  Petrosavodek,  and  the 
Aolcholf  waterfalls  are  located  155  miles  from  the  capital.  The 
use  of  the  last  mentioned  is  held  in  prospect  in  the  first  place, 
whilst  the  others  would  be  drawn  upon  as  occasion  might  arise. 

France.- A  scheme  is  at  present  under  consideration  for  the 
construction  of  an  electric  mountain  railway  between  Chamonii. 
Mer  de  Glace  and  Le  Convercle  (Haute  Savoie). 

Coventry.— The  Tramways  Committee  of  the  T.C.  has 
decided  to  apply  for  a  loan  of  £20,475  for  the  purchase  of  10 
tramcars,  the  construction  of  additional  passing  places  and  over- 
head electric  signals,  extensions  of  sheds  and  stores,  cables,  &c. 
The  B.  of  T.  has  sanctioned  a  loan  of  £220.538  for  the  completion 
of  the  purchase  of  the  tramway  undertaking. 

Dutch  East  Indies.— A  project  is  on  foot  for  the  con- 
struction of  an  electric  tramway  in  Sourabaya,  designed  to  connect 
the  town  with  the  harbour. — Board  of  Trade  Journal, 

Edinbnrah.— A  report  has  been  submitted  by  the  burgh 
engineer  as  to  the  self-propelled  cars  running  between  Morecambe 
and  Heysham.  The  Edinburgh  Town  Council  desires  to  develop 
tramway  transit  in  and  about  the  city,  but  considers  the  laying  of 
additional  cable  lines  too  costly.  Electric  trolley  tramways  and 
railless  cars  are  under  consideration.  The  Edinburgh  burgh 
engineer  is  impressed  with  the  feasibility  of  the  self-propelling 
system.  The  track  is  an  ordinary  tramway  ;  the  gradient  is  fairly 
steep,  and  the  cars  are  of  the  single-decker,  closed- in  type,  capable 
of  seating  about  34  persons.  The  motive  power  is  derived  from  a. 
petrol  engine,  and  is  transmitted  directly  from  the  enginesto  the  axles. 
The  burgh  engineer  has  conferred  with  the  designer  of  the  petrol- 
electric  mechanism  as  applied  to  the  newest  type  of  motor-'bus  in 
London,  and  the  designer  is  sanguine  that  the  application  of  the 
petrol-electric  system  would  result  not  only  in  the  same  economy  of 
working  cost,  but  in  greatly  reduced  vibration  and  Increased  com- 
fort of  traveUing  by  a  car  propeUed  on  this  system.  It  is  stated 
that  the  cost  of  a  car  would  amount  to  about  £1,100.  as  compared 
with  an  electric  car  of  about  £650  ;  but  against  the  difference  is  the 
saving  in  the  fitting  np  of  overhead  electric  equipment,  viz.,  £1,500 
per  mile  of  track,  and,  further,  there  would  be  no  central  generating 
station.  As  regards  the  Morecambe  car,  the  cost  of  actual  running 
IS  about  Id.  per  car-mile  for  power.  The  report  has  been  continued 
for  further  consideration. 

Holywell, — An  inquiry  has  been  held  here  by  the  Light 
Railway  Commissioners  into  the  appUcation  of  the  Mid-Flintshire 
Light  Railway  Co..  Ltd.,  for  an  order  for  the  construction  of  a  line 
of  light  railway,  about  11  miles  long,  at  an  estimated  cost  of 
£100,000. 
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Ipswicli.^The  report  of  the  engineer  and  manager  of 
the  tramway?.  Mr.  Frank  Ayton,  for  the  year  ended  March  31  st, 
shows  a  total  revenue  of  £22,il3;i  and  working  expenses  £16,861  ; 
after  deducting:  capital  charffes,  there  remained  a  profit  of  £2'.H,  of 
which  £117  was  appropriated  for  the  cost  of  fittin;;'  meters  on  the 
cars.  With  the  aid  of  a  contribution  of  ^; 2,100  from  the  rates,  the 
deficit  of  £1.222  from  the  previous  year  was  liquidated,  and  the 
sum  of  £1,054  was  carried  forward.  The  use  of  meters  on  the  cars 
has  reduced  the  energy  consumption  10^  per  cent.,  and  an  appre- 
ciable reduction  of  wear  on  motors,  brakes,  ic,  has  also  been 
observed.  The  passengers  carried  numbered  5 i  millions;  car-miles 
run,  662,792  ;  units  used  per  car-mile,  1007. 

Leeds. — The  Corporation  has  under  consideration  a 
scheme  for  a  2-mile  extension  of  the  Pudsey  section  of  the 
tramways. 

London. — L.C.C. — Tlie  recent  tramway  report  shows  a 
serious  decrease  in  traffic  receipts,  which  is  largely  attributable  to 
the  great  increase  in  the  competition  of  other  means  of  locomotion 
during  the  past  18  months.  The  heaviest  tramway  traffic  is 
carried  during  the  early  morning,  late  afternoon  and  early  evening. 
Much  of  this  traffic  is  carried  at  very  unremunerative  workmen's 
fares  (in  some  instances  averaging  Id.  for  y  miles  journey).  At 
present  tramways  are  not  allowed  in  the  most  profitable  traffic 
areas,  but  motor  omnibuses  and  tube  railways  for  the  most  part 
operate  on  routes  where  there  is  a  large  amount  of  all-day  traffic. 

With  a  view  to  removing  these  obstacles  to  the  more  profitable 
crperation  of  the  tramways  and  to  increasing  the  value  to  the  public 
of  the  system  as  a  whole,  the  Highways  Committee  proposes  the 
following  tramway  schemes  to  be  introduced  in  the  next  Parlia- 
mentary session  : — 

Marble  Arch  to  Cricklewood  (7  m.  5  f.,  conduit  and  overhead, 
£125,294). 

Chalk  Farm  to  Child's  Hill  (5  m.  4  f.,  conduit,  £114,880). 

Gray's  Inn  Road  to  Farringdon  Road  (5  f.  6  ch.,  conduit, 
£20,300). 

Charles  Street  to  Ludgate  Circus  (5  f.  6  ch.,  conduit,  £19,05.")). 

Seven  Sisters  Road  to  Crouch  Hill  (1  m.  2  f.,  conduit,  £26,300). 

Seven  Sisters  Road  to  Stamford  Hill  (1  m.  2  f.,  overhead, 
£22,130). 

The  subjoined  railless  trolley  schemes  are  also  put  forward  : — 

Mare  Street,  Hackney  to  Wick  Lane  Bridge  (1  ni.  4  f.,  £6,270). 

Stanstead  Road,  Catford  to  Sydenham  Station  (2  m.  0  f., 
£11,510). 

Sydenham  Station  to  Forest  Hill  (1  m.  0  f.,  £2,640). 

Sydenham  Road  to  county  boundary  (1  f.  8  ch.,  £620). 

These  estimated  costs  cover  construction  and  equipment  of  lines, 
but  not  street  widenings.  The  total  outlay  involved  by  the  pro- 
posed 17 J  miles  of  tramways  and  4i  miles  of  raiUees  route,  includ- 
ing street  widenings,  approximates  £770,600,  the  most  expensive 
scheme  being  that  for  the  tramway  from  the  Marble  Arch  to 
Cricklewood.  This  involves  an  outlay  of  nearly  half  a  million,  and 
has  already  been  rejected  three  times  by  Parliament,  but  the  route 
offers  a  large  volume  of  traffic  all  day  long,  and  would,  therefore, 
be  especially  valuable  to  the  Council.  Xo  street  widenings  will  be 
necessitated  by  the  railless  schemes,  and  experience  in  Bradford  and 
Leeds  has  shown  that  trolley  'buses  are  very  suitable  for  the  class 
of  work  here  concerned. 

It  is  further  proposed  to  secure  powers  for  running  tramways 
across  the  new  St.  Paul's  Bridge,  and  constructing  a  tunnel  from 
the  City  end  of  the  bridge  to  Cheapside.  This  tunnel  would  cost 
£86,000,  and  the  Council  is  willing  to  give  a  contribution  of 
£350,000  to  the  St.  Paul's  scheme.  It  has  been  suggested  that  the 
tramway  which  will  cross  St.  Paul's  Bridge  should  be  extended 
through  the  City  to  connect  with  the  northern  tramways.  A  scheme 
to  link  up  with  the  tramways  in  Aldersgate  Street  would  cost 
£1,631.000,  while  one  for  connecting  with  Goswell  Road  would  cost 
£1,281,000.  These  proposals  would  involve  the  construction  of 
tunnels  large  enough  to  admit  double  deck  cars,  and,  for  the  pre- 
sent, they  are  to  be  laid  aside  on  account  of  their  great  cost,  which 
would  bring  up  the  outlay  on  the  St.  Paul's  scheme  to  over 
£2,000,000.  Under  the  scheme  which  it  is  proposed  to  adopt  for 
getting  tramways  to  Cheapside,  a  total  outlay  of  £447,000  will  be 
involved  ;  of  this  £350,000  will  be  contributed  by  the  L.C.C,  only 
£20,000  of  this  amount  being  charged  to  the  tramways  account. 

The  Highways  Committee  has  further  considered  the  ques- 
tion of  the  working  of  the  tramways  from  West  India  Docks  to 
Crossland  Road,  Hackney,  at  present  worked  at  a  loss  by  horse-car 
services.  As  the  Committee  cannot  obtain  the  consent  of  the 
Stepney  B.C.  for  the  reconstruction  of  the  lines  on  the  overhead 
trolley  system,  and  owing  to  the  extra  cost  involved  by  the  use  of 
the  conduit  system,  it  has  been  recommended  that  three  horse  car.s 
be  equipped  with  petrol-electric  propelling  machinery  at  a  cost  of 
£2,400.  The  equipments  are  to  be  manufactured  by  Messrs.  W.  A. 
Stevens,  Ltd.  The  work  is  to  be  put  in  hand  at  once,  and  the 
cars  wUl  be  tried  on  one  of  the  existing  routes,  so  that  the  B.  of  T. 
may  in.'fpect  the  working  of  the  cars,  and  indicate  whether  it  is 
prepared  to  approve  of  the  adoption  of  the  system  for  the  Burdett 
Rosid  lines. 

Port  of  London  Authokitt. — The  Authority,  which  has  for 
some  time  been  considering  the  question  of  adopting  motor 
ambulances,  owing  to  the  fact  that  the  docks  controlled  by  it 
cover  an  extended  area,  has  finally  decided  on  electrical  vehicles, 
and  has  acquired  four  such  ambulances  from  the  Cedes 
Electric  Traction  Co.,  Ltd.  The  machines  are  fitted  with  electric 
motors  built  up  on  the  hubs  of  the  rear  road  wheels,  current 
being  supplied  by  a  battery  of  44  Tudor  accumulators,  which  give 
a  radius  of  action  of  25  miles  at  a  speed  of  16  miles  per  hour  and 
of  35  miles  at  12  M.p.H.  Each  ambulance  is  designed  to  carry 
two  stretchers,  and  In  addition  seating  accommodation  is  provided 


in  the  interior  for  three  persons.  The  vehicles,  which  have  been 
built  under  the  supervision  of  Messrs.  Markham  &  Prance,  who 
acted  as  consulting  motor  engineers  to  the  Port  of  London  Authority, 
will  be  stationed  at  the  London,  Surrey,  Commercial,  West  India 
and  Royal  Victoria  Docks,  where  special  garages  and  battery- 
charging  stations  have  been  established. 

Metropolitan  Railway. — On  July  24th,  Lord  Aberconway, 
chairman  of  the  company,  laid  the  centre  stone  of  the  new  Baker 
Street  station,  which  will  be  the  chief  station  of  the  Metropolitan 
Railway.  Mr.  R.  H.  Selbie,  general  manager,  said  that  they  intended 
putting  in  an  underground  junction  which  would  enable  trains  from 
the  City  to  Harrow  to  cross  the  up  circle  line  without  fouling  the 
track. 

East  London  Railway.— Speaking  at  the  half-yearly  meeting 
the  other  day.  Lord  Claud  Hamilton  said  that  the  electrification  of 
the  line  was  progressing  satisfactorily,  but  he  was  unable  to  say 
when  it  would  be  finished.  At  the  three  stations — Shoreditch, 
Whitechapel  and  Shadwell—  the  platform  was  being  raised  to  3  ft. 
above  the  rail  level.  When  the  electrification  was  completed  the 
speed  of  the  trains  would  be  greatly  increased. 

IMiddlesex, — The  Light  Railways  Committee  of  the 
County  Council  reports  that  the  lessee  company  (the  Metropolitan 
Electric  Tramways,  Ltd.),  have  intimated  that  owing  to  the  con- 
dition of  their  rolling  stock,  and  the  increase  of  the  car  service 
north  of  Wood  Green,  further  car-shed  accommodation  is  required j 
in  or  near  that  district.  ' 

Newport. — The  accounts  of   the  Corporation  tramways'; 
for  the  year  ending  March  31st  last  show  a  profit  of  £1,300. 

Plymouth. — The   assessment   of  the  (Jorporation  tram- 
way undertaking  has  been  increased  from  £3,254  gross  to  £10,299,  " 
and  from  £1,7S9  net  to  £5,208. 

South  Shields. — The  Corporation  Tramways  Committee 
has  rtcommended  that  the  tramways  be  extended  toHarton,  giving 
a  20  minutes'  service,  at  a  cost  of  £S,098.  The  profit  on  the  last 
year's  working  of  the  tramways  amounted  to  £5,663. 

Southpdrt, — The  Tramways  and  Electricity  Committee 
has  had  under  consideration  the  question  of  the  appointment  of  an 
expert  to  inquire  into  the  Corporation  tramways  undertaking,  and 
has  decided  to  defer  the  inquiry  pending  the  receipt  of  the  report  ■ 
of  Mr.  \\atscn,  electrical  engineer  to  the  Bury  Corporation,  on  the, 
electricity  undertaking. 

Stilly  bridge. — It  has  been  decided  by  the  Stalybridge, 
ke.,  Tramways  and  Electricity  Board  to  alter  and  increa-'e  the  fares 
of  workpeople  on  the  Board's  cars.  Alderman  Clark,  in  explaining 
the  increases,  said  the  tramways  had  had  to  be  subsidised  out  of 
the  rates  of  the  four  boroughs  of  Stalybridge,  Hyde,  Mossley  and 
Dukinfield  to  the  extent  of  £70,000.    Last  year  the  loss  was  £6,500. 

Walthanistow. — A  sp-cial  committee  has  been  appointed 
to  consider  the  question  of  providing  additional  tramway  cais. 

West  Ham.^The  report  of  the  manager,  Mr.  H.  E. 
Blain,  for  the  year  ended  March  31st,  shows  that  the  total  revenue 
was  £144,147  ;  working  expenses,  £104,574;  net  surplus,  £4,509, 
compared  with  £8,513  last  year,  of  which  £4.082  was  transferred 
to  the  reserve  fund.  The  oar-mUes  run  were  3,287,917,  and  the 
passengers  carried  4 1  millions.  The  energy  used  per  car-mile  was 
1'69  units.  The  reserve  fund  now  stands  at  £41,944.  During  the 
year  £8,800  has  been  spent  on  track  maintenance  and  renewals. 
The  cost  of  energy  purchased  from  the  electricity  department,  at ' 
0'95d.  per  unit,  was  £22,055  ;  on  the  basis  of  charge  recommended 
by  the  Joint  Committee  of  the  Municipal  Tramways  and  Municipal 
Electrical  Associations,  the  price  has  now  been  reduced  to  0"75d. 
per  unit.  The  department  carries  its  own  risks,  and  has  paid 
£2,840  in  compensation  for  injuries  during  the  year. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — Tests  at  the  Pennant  Hills  wireless  station 
(N.S.W.)  have  proved  satisfactory.  With  70  H.P.,  the  station  has 
succeeded  in  establishing  communication  up  to  a  distance  of  2,920 
miles.  It  is  considered  probable  that  communication  may  be 
established  at  night  time  between  Sydney  and  San  Francisco— a 
distance  of  about  6.000  miUs.—AugtraliuHJUinhi;/  Slamlanl. 

City  of  London. — According  to  the  report  of  the  city ; 
engineer,  Mr.  F.  Sumner,  to  the  Corporation,  during  the  year  1911, 
four  miles  of  disused  overhead  wires  were  removed.  Private 
owners  of  overhead  wires  in  use  numbered  135.  and  the  telephone  . 
service  possessed  about  735,824  spans  ciossing  public  thoroughfares.  • 
Notifications  of  defective  materials,  broken  wires  .tc,  were  issued 
to  owners  in  9,030  cases.  The  Post  Office  gave  notice  of  intention 
to  open  telephone  manholes  on  4,052  occasions,  and  laid 464  new  ser- 
vices ;  the  City  of  London  E.L.  Co.  laid  206  new  services  and  con- 
structed 39  new  street  boxes,  and  the  Charing  Cross  Co.  laid  288  ser- 
vices The  County  of  London  E.S.  Co.  laid  mains  from  Deptford  to 
City  Road,  along  a  total  of  1,400  yards  in  the  City  ;  they  found  the 
footways  so  crowded  with  other  pipes  and  mains  that  they  were 
compelled  to  lay  their  mains  under  the  carriageway.  Only  35  out 
of  100  private  clocks  fixed  above  the  public  ways  of  the  City  are 
synchronised  from  Greenwich. 
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Canada. — AiTanf,'Ciiient8  are  bcint;  inude  fur  Mr.  Lucas, 
of  the  Ontario  Cabinet,  to  Btudy  the  queBtion  of  publicly-owned 
teleplioiics  in  Great  Britiiin  this  summer. 

riiilia. — It  is  projiosod  to  e8tal)lisli  wireless  cdmraunica- 

tion  between  IVkin  iind  Lhassa,  with  two  intermediate  ulntione, 
one  at  Tachieiilii  and  the  other  at  liatanp;.  The  CRtabliHhment  of  a 
chain  of  12  wirolcis  stationn  alonjj  the  entire  length  of  the  Chinese 
coast,  from  the  island  of  Hainan  to  the  Gulf  of  rechili,  isalso  ondcr 
oon«ideration. 

East    IlKiies. — of  the  four  wireless  stations  in  Dutch 

India,  whoso  erection  was  entrusted  to  the  Telefunken  Co.,  of 
Berlin,  those  of  Sabanp;  (Wo  Island)  and  Sitocbondo  (.lava)  are 
finished.  The  installation  at  Koepani;  (Timor)  wan  recently  he^un, 
while  Ambon  will  shortly  be  taken  in  hand.  The  first  named 
serves  shipiiinjr  alone,  on  which  account  it  is  favourably  placed  in 
the  tratlic-frequcnted  Straits  of  Malacca;  with  plant  of  2.'.  KW. 
power,  a  range  of  7.">o  km.  is  attained  by  day  and  3,li(iii  at  night. 
The  stations'  operations  have  produced  disturbances  on  the  Lodge- 
Muirhead  station  at  Victoria  Point,  Burmah,  giving  rise  to  protests, 
with  the  result  that  the  Dutch  Government  has  ordered  that 
Sabang  shall  in  future  work  only  with  :U>  per  cent,  of  its  power. 
For  the  remaining  three  stations  a  power  e<|ual  to  .">  kw.  is  planned  ; 
those  on  Timor  and  at  Amboyna  will  effect  connection  with  the 
German-Dutch  system.  The  distances  covered  will  be  :  Sitoebondo- 
Koepnng,  about  l.lOo  km.  :  Kocpang-Ambon,  about  '.lOo  km.  ;  and 
Sitoebondo-Ambon,  about  l.fiuo  km.— /fit.  fiir  Sclnniclistrnm/eclinik. 

Express  Teleiirams. — Tlie  favourable  consideration 
given  by  the  rostuiaster-Gcneral  to  the  proposal  that  express  tele- 
grams should  be  accepted  at  a  special  tariff  has  evoked  a  protest  in 
the  I'ress  from  Sir  .1.  C.  Lamb,  a  former  secretary  of  the  Post  OtBce, 
on  the  score  that  all  telegrnins  are  urgent,  and  no  priority  should 
be  recognised  save  that  of  receipt.  In  reply,  Mr.  F.  A.  B.  Lord 
writes  to  the  7'imrs  j>ointing  out  that  there  is  an  urgent  demand, 
backed  by  the  London  Chamber  of  Commerce,  for  express  telegrams, 
which  already  are  common  practice  on  the  Continent,  and  have 
given  great  satisfaction  there  i  he  questions  whether  ordinary  tele- 
grams suffer  any  appreciable  delay  through  the  transmission  of 
express  messages,  and  urges  the  necessity  of  greater  expedition  in 
many  instances, 

Ceniiany. — The  Telefunken  Co..  of  Herlin,  lias  taken 
over  the  high-frequency  machine  invented  by  Count  Arco,  and  has 
erected  one  at  the  company's  station  at  Nauen.  Although  this 
station  is  at  present  equipped  with  a  mast  only  250  ft.  high,  it  has 
been  possible  to  obtain  a  range  of  over  C20  miles  with  the  use  of 
the  high-frequency  generator.  The  erection  of  a  new  tower  in 
place  of  that  which  was  overthrown  in  Jlarch  has  been  began  ; 
it  will  extend  to  ('>7i>  ft.  in  height. 

Imperial  Wireless  Stations. — Having  received  notice 

of  opposition  to  the  agreement  between  the  Postmaster-General  and 
the  iviarconi  Co.,  the  Government  has  deferred  the  discussion  of  the 
matter  till  next  week. 

It  appears  that  the  station  originally  set  down  for  Aden  will  be 
erected  in  British  East  Africa. 

Italy. — Till'  Hill  for  the  imiirovement  of  the  telegraph 
service  in  Italy,  introduced  last  month,  contemplates  the  expendi- 
ture of  1,850,000  lire  on  a  variety  of  objects.  Seven  new  copper  and 
five  new  iron  inland  lines  are  to  be  established,  and  two  submarine 
cables  laid.  The  projected  new  lines  include  two  between  Genoa  and 
Spezzia,  for  the  tratlic  between  central  and  southern  Italy,  or  Pied- 
mont and  Lomhardy  :  two  others  from  Genoa  to  Ventimiglia  and 
Porto  Maurizio  respectively,  to  serve  the  traffic  in  Liguria  ;  one  from 
Palermo  to  Messina,  and  another  from  Messinato  Catania,  and  a  third 
between  Catanzaro  and  Reggio.  A  cable  will  be  laid  between  Naples 
and  Palermo  to  improve  the  connection  between  the  Continent  and 
Sicily  and  Tripoli,  and  another  between  Sicily  and  Calabria. — ^rit. 
J'nr  Sell ivticli-itroiiitfc/i nil:. 

Wireless  Control, — A  demonstration  was  given  by 
Mr.  Raymond  Phillips  at  the  Coliseum  last  week,  of  his  system  of 
control  from  a  distance,  as  applied  to  an  airship,  and  to  musical 
instruments.  It  is  understood  that  a  new  system  of  selection  of 
signals  with  the  aid  of  synchronised  revolving  drums  is  employed. 

Wireless     Telephony.— Mr.    H.    Grindell     i\[atthews 

recently  demonstrated  his  wireless  telephone  system  before 
members  of  the  Government,  and  it  is  reported  that  the  invention 
will  be  tested  at  the  forthcoming  Army  Manceuvres. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  New  South  Wales. — August  28th. 
Common-battery  and  automatic  switchboards,  for  Newton,  Glebe 
and  Balmain,  for  the  Postmaster- General's  department.  See 
"Official  Notices"  ,Iuly  2Gth. 

September  11th. — Telegraph,  telephone  and  electric  material  for  a 
year,  for  the  P.M.G.'s  Department.    See  "Official  Notices"  to-day. 

September  25th. — Trunk  line  switchboard,  for  the  P.M.G.'s 
department.     See  'Official  Notices"  to-day. 

October  L'nd.— N.S.W.  Government  Railways.  Six  ],000-KW. 
Bub-station  units  to  specification  No.  357.  Specification  (10s.)  from 
Electrical  Engineers  Office,  01,  Hunter  Street.  Sydney.— -4iis^ff7i«7> 
Uh;},i„  Stanilnrrl, 


South  Austka ma. —October  Ist.  Telephone  switchboarda  at 
Unley,  Adelaide,  for  the  PoBtmaBter-Gcneral's  department.  See 
"Official  Notices  "  to-day. 

October  Ist.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.    See  "Official  Notices  "  to-day. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "Official  Notices"  to-day. 

ViCToHiA.- -October  22nd.  Fourteen  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  "Official 
Notices"  to-day. 

August  6th. — 'J,200  yd.  of  2  sq.  in.  concentric  cable,  and  2,200  yd. 
of  1  fq.  in.  concentric  cable  for  the  Melbourne  City  (.Council.  See 
"Official  .Notices  "  July  19th. 

Batle>. — August  23rd.  High-tension  cables,  for  the 
Corporation.    See  "Official  Notices"  to-day. 

Cbina. — August  l.'ith.  High  and  low-tension  sub-station 
Bwifchgeor,  for  the  Shanghai  Municipal  Council.  See  "Official 
Notices"  July  26th. 

Costa   Rica. —  December  '.Hh.     Tenders  will  be  received 

for  the  building  and  working  of  an  electric  tramway  between 
Alajuela  and  Grecia,  a  distance  of  1^,100  ni.  Particulars  of  the 
Secretaria  de  Fomento,  San  Joei'. 

Dublin. — August  7th.  High-tension  switchgear  and 
accessories  for  the  Corporation.     See  "  Official  Notices  "  July  2t'ith. 

August  7th.-  Oerlikon  and  Westinghouse  motors  and  pumps,  for 
the  Corporation.     See  "Official  Notices"  July  26th. 

Eeeles. — Subject  to  the  usual  section,  tenders  are  to  be 
invited  for  four  mechanical  stokers  at  the  electricity  works. 

Gateshead. — August  10th.  Installation  of  electrical 
plant  at  the  new  lunatic  asylum  at  Stannington,  for  the  Visiting 
Committee.     See  "  Official  Notices  "  to-day. 

Ilalil'a.v. — August  5th.  Portable  X-ray  Bwitchl)oard,  &c., 
for  the  Guardians.     See  "Official  Notices"  July  26tb. 

London.  —  li.C.C. — The  Fire  Brigade  Committee  is 
obtaining  tenders  for  a  portable  set  of  electric  charging  a])paratu8 
for  use  in  the  event  of  the  failure  of  the  public  electric  supply  at 
any  station  or  in  any  other  emergency.  This  action  is  conse(iuent 
uiion  the  increasing  number  of  electrically-driven  motor  appliances 
in  use  in  the  Fire  Brigade. 

It  has  been  decided  to  provide  electrical  dischargers  at  various 
tramway  substations  to  act  as  safety  valves  should  the  pressure  on 
the  high-tension  cables  rise  above  a  safe  limit.  Tenders  are  to  be 
invited  forthwith  for  the  necessary  spark  gaps  at  the  whole  of  the 
existing  sub-stations,  and  the  most  suitable  will  be  accepted  during 
the  recess.     The  cost  is  to  be  about  £2,200. 

Three  narrow-gauge  electrically-propelled  shop  trucks  and  battery 
charging  apparatus  are  to  be  purchased  (about  i;570).  also  wheel- 
turning  lathes,  for  the  central  car  repair  depot  ;  tenders  are  to  be 
obtained  from  selected  fiims.  and  one  will  be  accepted  during  the 
recess. 

Xeweastle-on-Tyne. — August  Oth.  Electric  light  in- 
stallation at  the  workhouse  hospital,  for  the  B.  of  G.  G.  Walker, 
clerk,  127,  Pilgrim  Street. 

New  Zealand. — August  IfSth.  Electric  motor  and 
induced-draught  fan  for  Christchurch  City  Council.  Tenders  to  City 
Surveyor.  Deposit  ±!5.  Copy  of  specification  can  be  seen  at  Board 
of  Trade  Commercial  Intelligence  Department,  London,  E.C. 

Rosario. — October  15th  and  September  21st.    According 

to  the  Jtriifw  of  the  Birrr  P?iife,  the  Municipality  is  calling  for 
tenders,  until  October  15th,  for  a  second  system  of  electric  tram- 
ways, including  their  construction  and  working.  Full  particulars 
from  the  Municipality.  Tenders  for  the  public  electric  lighting 
will  be  opened  on  September  21st. 

Rouniania. — Giurcevo. — Electric  lighting  installation 
for  the  city.  Estimat«d  cost  350,061  fr.  Particulars,  Coneeil 
Superior  Technique,  Bucharest. 

Shipley. — August  14th.  («)  One  300-KW'.  rotary  con- 
verter with  E.H.T.  and  l.t.  switchgear  and  (fc)  supply  and  laying  of 
E.H.x.  cables,  ducts,  telephone  cables,  &c.,  for  the  t'.D.C.  Jlj-.  S.  D. 
Schofield,  electrical  engineer,  Dockfield,  Shipley.  (Returnable 
deposit  for  each  contract  of  £1  Is.) 

The  L^.D.C.  has  decided  to  invite  tenders  for  5,000  tons  of  engine 
coal  for  the  Dockfield  Works,  and  also  for  alternating-current  plant. 

South  Africa. — September  11th.  Durban  Corporation. 
One-ton  electric  storage  battery  vehicle.  A  statement  on  the 
matter  can  be  seen  at  the  Board  of  Trade  CI.  Department, 
London,  E.C. 

Spain. — August  lOth.  Tenders  are  being  invited  by  the 
municipal  authorities  of  Maguilla  (province  of  Badajoz)  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period  of 
15  years.  Particulars  mav  be  obtained  from,  and  tenders  are  to  be 
sent  to.  El  Secretario  del  Ayuntamiento  de  Magnilla  (Badajoz). 

Madbid.— October  22nd.  Concession  for  installation  and  working 
of  an  electric  light  service  for  15  years.  Deposit,  5  per  cent,  of  the 
cfier,  eventually  20  per  cent.  Particulars  ftom  Itotel  de  Tille 
Madrid, 
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Stockport. — Steel  lattice  tramway  poles  and  trolley  wire, 
for  the  Corporation  Tramways  Committee.  Mr.  R.  Lomas,  borough 
electrical  engineer,  Electricity  Works,  Millgate. 

Turkey.  — Crete.  — October  21st.  Tenders  will  be 
received  at  the  "  Bureau  de  la  Mairie."  Canea,  for  a  50  years'  con- 
cession to  construct  and  work  an  overhead  system  of  elecfric  tram- 
ways in  Canea  and  the  neighbourhood.  Copies  of  the  Cretan 
Ofticiiil  Gazette,  containing  the  conditions  and  further  particulars 
regarding  these  concessions,  may  be  seen  at  the  C.I.  Branch  of  the 
Board  of  Trade,  London.  E.C. 

Warrinarton.— August  nth.  Electric  lighting  and  elec- 
tric bell  installation  in  the  boys'  department,  Bolton  Council  School, 
Latohford.     Mr.  J.  Moore  Murray,  Education  Office,  Warrington. 


CLOSED. 


Anstralia.  —  According  to  the  Australian  Mhiinc/ 
StaniJard.  the  Newcastle  (N.S.W.)  City  Council  has  adopted  a  report 
by  its  consulting  engineer  (Mr.  J.  E.  Donoghue)  in  regard  to  the 
tenders  received  for  condensers  : — 


..£4,150 
. .  5,246 
. .     8,4£0 


Fyvic  &  Stewart  (a)       . .        . .  £9,813 
(b)       ..         ..     2,363 

Simpson  Bros 2,036 

Belliss  &  Morcom  . .        . .    1,779 

The  lowest  complete  tender  as  per  specification  was  that  of 
Messrs.  Fyvie  i:  Stewart,  at  £2,263,  and  this  was  accepted. 
03  The  same  exchange  reports  the  placing  of  the  following  orders 
by  the  P.M.G.'s  departments  : — 

Sydney. — 

IJ  miles  cable,  paper-insulated,  lead-coveied,  7  pairs,  121  lb.  conductors,  at 
£60  per  mile ;  6i  miles  cable,  paper-insulated,  lead-covered,  26  pairs, 
12Jlb.  conductors,  at  £156  per  mile ;  89  miles  cable,  paper-insulated, 
lead-covered,  104  pairs,  IS^lb.  conductors,  at  £352  per  mile.— B.I.  and 
Helsby  Cables,  Ltd. 

45  miles  cable,  paper-insulated,  lead-covered,  13  pairs,  12J-lb.  conductors, 
at  £95  per  mile  ;  21  miles  cable,  paper-intulated,  lead-covered,  39  pairs, 
12}-lb.  conductors,  at  £190  per  mile.— Western  Electric  Co.  (Aus- 
tralia), Ltd. 

23J  miles  cable,  paper-insulated,  lead-covered,  52  pairs,  12i-lb.  conductors,  at 
£2SS  per  mile  ;  7|  miles  cable,  paper-insulated,  lead-covered,  78  pairs, 
ISi-lb.  conductors,  at  £294  per  mile.— W.  T.  Henlej's  Telegraph  Works 
Co.,  Ltd. 

aj  miles  cable,  paper-insulated,  lead-covered,  208  pairs,  12^1b.  conductors, 
at  £527  per  mile  ;  7J  miles  cable,  paper-insulated,  lead-covered,  260 
paiis,  19J-lb.  conductors,  at  £623  per  mile;  4-J  miles  cable,  paper- 
insulated,  lead-covered,  312  pairs,  )2ilb.  conductors,  at  £709  per  mile. 
—Siemens  Bros.  Dynamo  Works,  Ltd."^ 

Adelaide. — 

8|  miles  cable,  paper-insulated,  lead  covered,  416  pair,  12il  lb.  conductors,  at 
£851  per  mile ;  440  yds.  cable,  switchboard,  silk  and  cotton-insulated, 
21  paiis  of  conductors,  at  £79  per  mile;  160,000  paper  jointing  sleeves, 
at  2s.  per  1,000.- Westeni  Electric  Co.  (Anstralia),  Ltd. 

4JJ  miles  cable,  paper-insulated,  lead-covered,  20S  pair,  12J-lb.  conductors, 
at  £512  per  mile  ;  J  mile  cable,  paper-insulatea,  lead  covered,  166  pair, 
12*-lb.  conductors,  at  £450  per  mile  ;  J  mile  cable,  paper-insulated,  lead- 
covered,  166  pair,  20-lb.  conductors,  at  £610  per  mile ;  3  miles  cable, 
paper.insulated,  lead-covered,  104  pair,  12jlb.  conductors,  at  £307  ICs. 
per  mile  ;  Sg  miles  cable,  paper-insulated,  lead-covered,  52  pair,  12i-lb. 
conductors,  at  £192  10s.  per  mile ;  S  mile  cable,  paper-insulated,  lead- 
covered,  26  pair,  HJ-lb.  conductors,  at  £131  5s.  per  mile.— W.  T. 
Henley's  Telegraph  Works  Co.,  Ltd. 

EOO  yd.  telephone  switchboard  cable,  silk  and  cotton-insulated,  and  light 
lead-covered,  104  pair,  12J-lb.  conductors,  (or  a  sum  of  £142.— B.I.  and 
Helsby  Cables,  Ltd. 

Bbisbase. — 

4  nauts  cable,  submarine  telegraph,  india-rubber-insulated,  at  £177  10s. 
per  naut.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

The  Victoria  Government  Railways  Department  has  accepted  the 
offers  of  Messrs.  B.I.  and  Helsby  Cables,  Ltd.,  for  trolley  wire,  ears, 
insulators  and  other  overhead  material  for  the  duplication  of  the 
St.  Kilda-Brighton  electric  street  railway. 

Barnsley. — The  B.  of  (t.  has  accepted  the  tender  of  Mr. 
J.  Taylor,  May  Day  Green,  at  £422,  for  the  fitting  up  of  the  work- 
house premises  and  infirmary  with  electric  light. 

Barrov. — The  T.C.  on  Monday  approved  the  acceptance 
of  a  tender  of  Messrs.  Wm.  Gradwell  &  Co.,  Ltd..  amounting  to 
£983,  for  extensions  to  the  electricity  works  buildings.  The  elec- 
trical engineer  was  also  authorised  to  purchase  a  second-hand  two- 
seater  motor-car,  for  about  £7.",,  for  the  use  of  his  department. 

Beljriuni.— The  Belgian  Post  and  Telegraph  authorities 
last  week  opened  tenders  for  the  supply  of  2.'5  telephone  cables. 
Eleven  concerns,  seven  German,  three  Belgian  and  one  British,  the 
latter  being  the  British  Insulated  and  Helsby  Cables.  Ltd.,  of 
Prescot,  competed  for  the  contract,  the  lowest  offer  being  that  of 
the  A.E.G.  Union  Electrique,  of  Brusscl.s. 

Bexliill-ou-Sea.— The  T.C.  has  accepted  the  tender  of 
Messrs.  Dinham,  Fawcns  i:  Co.  for  1,000  tons  of  Tibshelf  peas  or 
Shipley  peas  for  the  electricity  works,  at  18s.  9d.  per  ton. 

Bradford. — The  Tramways  Committee  has  accepted  the 
following  tenders  for  the  supply  of  equipment  and  materials  required 
for  2i  new  cars  :  — 

Siemens   Bros.    Dynamo   Works,  Ltd.— Motors,  resistances    and    circuit 

breakers,  £5,389. 
Dick,  Kerr  &  Co.,  Ltd.— Controllers,  £1,152. 
J.  Rushforth  &  Sons.— Teak  and  oak,  £576. 
Beecroft  4  Wightman,  Ltd.— Ash  and  birch,  £113. 
Gabriel  *  Co..  Ltd.— Car  fittings.  £07. 


The  tender  of  Messrs.  Taylor  Bros.  &  Co.,  Ltd.,  for  the  supply  of  62 
chrome  nickel  steel  axles,  for  £167,  has  been  accepted  by  the  Com- 
mittee, as  also  has  the  tender  of  Jlessrs.  Cammell,  Laird  &  Co.,  Ltd 
for  200  steel  tires,  for  £307. 

The  order  for  the  electric  lighting  of  the  works  of  Messrs.  Cress- 
wells,  Ltd.,  asbestos  manufacturers,  Wellington  Mills.  Bradford,  has 
been  placed  with  3Ir.  H.  JIoss. 

Carnarvon.— The  B.  of  G.  has  accepted  the  tender  of 
Mr.  D.  0.  Evans,  of  the  National  Electric  Construction  Co.  for  the 
electric  lighting  installation  at  the  Workhouse  and  new  Infirmary. 

Croydon. — The  tender  of  Mr.  Sydney  Hunt,  at  £50,  has 
been  accepted  by  the  Croydon  Education  Committee  for  the  instal- 
lation of  electric  light  at  the  South  Norwood  School. 

Derby.— The  Tramways  Committee  of  the  T.C.  has 
accepted  the  tender  of  Messrs.  Edgar  Allen  .<c  Co.,  of  Sheffield,  for 
points  and  crossings,  at  £96. 

Dewsbury.— The  Joint  Hospital  Board  has  accepted  the 
tender  of  Mr.  J.  T.  Foggo.  of  Dewsbury,  for  installing  electric  light 
at  the  new  diphtheria  block,  at  £3'.i. 

Hull. — The  Electricity  Committee  has  accepted  the  tender 
of  Jlessrs.  Siemens,  for  mains. 

.Jobannesbnrg.— The  Municipality  has  accepted  the  ten- 
der of  the  Brush  Electrical  Engineering  Co.  for  10  double-deck  car 
bodies  and  covers. 


following    tenders    have 


Rin«'ston-on-Tliames.— The 

been  accepted  : — 

Coal  (four  kinds)  till  June  30th,  1913.— Wm.  Cory  4  Sons,  Ltd.,  14s.  9d.  to 

15s.  lid.  per  ton. 
Building  extension  foundations  at  Cc  rporation  works  to  accommodate  Diesel 

engines.— S.  Kavanagh,  £1,987,  accepted  after  the  tender  of  Powley 

Bros.,  at  £1,476,  had  been  withdrawn. 
Cable,  ^  mile  '1  sq.  in.  low-tension  concentric— Craigpark  Electric  Cable  Co, 

london.— Hackxet. — ATith  reference  to  the  list  of  ten- 
ders given  in  our  last  issue,  the  Electricity  Committee  recommended 
at  the  Council  meeting  of  .July  2.5th,  the  acceptance  of  the  following 
tenders  where  alternatives  were  mentioned  by  the  tngiheer  :— 

Feed  pnmps.— J.  P.  Hall  A  Co.,  £499. 

Coaling  plant  and  bunkers.— W.  J.  Jenkins  &  Co.,  £7,518. 

Pipework  and  valves.— Brightside  Foundry  and  Engineering  Co.,  £',9£8.     "^ 

Travelling  crane.— Chatteris  Engineering  Co.,  £816. 

Turbo-alternator,  exciting  and  concensing  plant.— Willans  &  RobinsODL 
Ltd  ,  (£7,950  pins  extrasi  f  S,280. 

Messrs.  Pooley  >s:  Austin  have  just  secured  the  contract  for  the 
supply  and  erection  of  plant  comprising  automatic  reversible 
booster,  switchboard,  milking  booster,  automatic  battery  regulating 
switch  and  cables  trom  the  Baltic  Mercantile  and  Shipping  Ex- 
change, Ltd.,  St.  Mary  Axe,  E.C. 

The  Central  London  Railway  Co.  has  accepted  the  tender  of  the 
Brush  Electrical  Engineering  Co.,  for  the  supply  of  24  motor  cars, 
26  motor  trucks  and  2i;  trai'er  trucks. 

L.C  C. — The  Fire  Brigade  Committee  received  the  following 
tenders  for  electric  lighting  installation  at  the  Hampstead  fire 
station  : — 

Barlow  Broi.  S  Co (recommended)  £179 

E.  Lawrance  4  Sous,  Ltd.  180 

Lund  Bros.  &  Co i?o 

Waring  &  Withers jgg 

G.  E.  Taylor  4  Co 197 

Foote  A- Mibie,  Ltd.  2i7 

Chief  engineer's  estimate,  £175 

Woolwich.— The  B.C.  has  received  the  following  tenders  for  the 
supply  of  two  500-KW.  converters  : 


Efficiency  per  cent,  at  load  of. 

Extra  if 

Name. 

DeH-'J-  '^^] 

* 

i        t 

FuU. 

u 

available. 

Brit.     Thomson- 

4|  to  5i 

£ 

£ 

Houston,  Co. . . 

81-7 

88-8     90-76 

92-0 

!t«n 

2,967 

10 

Brit.       Westing- 

house  Co. 

81 

89-25   92-25 

9325 

93-5 

31  weeks 

3,316 

10 

Bruce  Peebles  and 

Co 

81 

88-5      90-6 

91 

91 

18  weeks 

3,18? 

20 

Dick,  Kerr  &  Co.* 

fi9-6 

79-6    185-6 

87-4 

87-6 

f^  months 

3,168 

20 

Siemens  Bros. 

At  E.p.M.  730      .. 

79-4 

87-0     fO-5 

91-75 

92-3 

26  weeks 

2,996 

20 

500      . . 

74-4 

84-4    ;88-3 

90-26 

910 

26  weeks 

3,741 

20 

•This  tender  wa 

s  for  motor-generators,  and  the  1 
efficiency. 

gnres  relate  to  the 

over-all 

The  tender  o 

Bruc 

e  Peebles  * 

Co. 

das  be 

en  accepte 

d,  at 

t;:i,lS6. 

HAiiMERSMiTH.— The  B.C.  has  accepted  the  tenders  of  Messrs. 
Spagnoletti.  Ltd..  and  the  Edison  \-  Swan  United  Electric  Light  Co., 
Ltd.,  for  the  supply  and  delivery  of  low-tension  switches  (400  and 
1,1100  ampere),  and  high-tension  switch  panels,  respectively,  during 
the  coming  year. 

The  Electricity  Committee  has  agreed  to  furnish  New  Olympia, 
Co..  Ltd..  with  an  additional  supply  of  continuous  current,  including 
the  use  of  a  motor-generator,  in  consideration  of  the  company  paying 
the  Council  £175  in  respect  of  such  supply,  plus  the  agreed  rate  for 
the  supply  of  current  consumed.  With  regard  to  the  generator 
mentioned  above,  one  at  the  White  City,  but  now  not  required,  is 
to  be  taken  and  altered  to  give  22ij  volts,  and  to  carry  out  this  altera- 
tion the  Committee  has  accepted  the  tender  of  the  Westminster 
Engineering  Co.,  at  £87  10s.  This  price  includes  the  supply  of  a 
new  commutatcr.  In  connection  with  the  question  of  the  purchase 
of  the  apparatus  provisionally  agreed  to  be  hired  to  Messrs.  Gwynnes. 
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the   Electricity  Committee  has  decided  to    accept    the    foUowinir 

tenders: — 

Chatteris  Engineering  Co.— (1)  The  electrical  equipment  of  one  lO-ton  orano, 
oonHistini;  of  three  motors,  one  18  ii.p.,  one  8  h.p.,  and  one  10  h.i'., 
complete  with  controllers,  switchgear,  Ac,  £99:  and  (3)  the  electrical 
efiuipment  for  three  6-tcn  crancB,  consiatinif  of  one  10  ii.p.  one  6  ii.r, 
and  one  li  n  p.  motorn  for  each  crane,  complete  with  controllerii, 
switchKear,  ic,  £89  10b.  per  set. 
The  Submersible  and  .T.  L.  Motors,  Ltd.— II)  Two  motors,  at  £28  each,  and 
(2i  two  regulators  and  starters,  for  £.'»  8s. 

For  the  supply  of  one  each  50,  .W,  and  20-n.P.  A.c.  motors  also 
re(|uired,  tenders  are  to  be  invited. 

The  Metropolitan  Asylums  Board  has  accepted  the  tender  of 
Messrs.  J.  W.  Gray  ,V;  Son,  at  £110,  for  the  supply  and  fixinor  of, 
and  repairs  to.  lifrhtning  conductors  at  five  of  their  institutions. 
The  following  tenders  have  also  been  accepted  : — 

Pump  and   Power  Co.,   Ltd.— rrovisioii  of  small  electrically-driven  cen- 

trifunal  pump,  £73. 
Brush   Electrical   Engineering  Co.,   Ltd.— One  generator,   regulator,  and 

generator  panel  for  electric  light  plant  at  Surbitou,  £172. 
Qoneral  Eleclrie  Co.,   Ltd.— Electrical  llttings,  including  cutout  boards, 
switches,  lampholders.  He.,  for  electric  light  plant  at  Surbitou,  £liil. 

I'ortsilioiith. — The  Tramways  t'oinniittee  lias  accepted 
the  foUowinp  tenders  for  materials  and  fittintfs  for  Twyford  Avenue 
tramway  extensions  : — 

Welded  joints.— Thermit,  Ltd.,  at  £1  8s.  each. 

Itaila.-Schc.ley  ,t  Co.,  Ltd  .  at  £^  4s.  6d.  per  ton. 

Tiebars.—  Uayliss,  Jones  A  Baylies. 

Junction    and   special    work.  — Hadtlold's    Steel    Foundry   Co.,   Ltd.,   tor 

junctions,  points  and  crossings. 
Poles  and  linings.— Watlington  &  Co.,  Imcson  &  Finch,  J.  Bhervcll,  Ltd., 

Siemens  Bros.  &  Co.  and  Johnson  \  Phillips. 
Section   insulators  and   mechanical  ears  ami  safety  bridle  ears.— Imeson 

and  Fincli. 
1/16  telephone  and  pilot  wire.— Watlington  ,4  Co. 
I'ceder  cables  and  connections.— B.I.  and  Hclsby  Cables,  Ltd. 
Copper  bonds.— Watlington  ,V  Co. 
Fibre  conduit.— Watlington  &  Co. 

Frames  and  covers.- J.  Bherwell,  Ltd.,  £1  10s.  SJd.  each. 
Fcid  and  section  pillars.— W.  Bojdcll  &  Sons,  Ltd. 

Reig;ate. — Tlie  T.C.  bas  accepted  the  tender  of  Messrs. 
Rickett,  Smith  &  Co.  for  SCO  tons  of  coal  for  the  electricity  works, 
at  258.  per  ton. 

Stockton-oii-Tees. — JFessis.  T.  15.  Watson  &  Son  have 
secured  the  contract  for  liphtinpr  and  power  at  the  new  model  fac- 
tory of  Messrs.  Cerebos,  Ltd.,  (ireatham,  Stockton-on-Tees  :  also 
the  lierhtingr  contract  for  the  Parish  Church  and  Hall,  Meddowfield 
Co.  Durham. 

WeaviDj:   Shed    Ei|Uipment. — We  recently  mentioned 

that  it  was  proposed  to  equip  the  new  weaving  shed  of  Messrs. 
David  Whitehead  ct  Sons,  Rawtcnstall,  with  electric  power.  We 
now  learn  that  the  complete  electrical  eiiuipment,  comprising 
generating;  plant  and  2t'i'^  loom  motors,  has  been  placed  with  the 
A. E.G.  E'eotric  Co.,  Ltd.,  to  the  specification  and  requirements  of 
Mr.  E.  M.  Lacey.  The  same  company  has  just  secured  the  order 
from  .Messrs.  Nelson  >^  Greenhaigh  for  the  new  weaving  shed  at 
Whitefield,  including  the  equipment  of  300  looms  for  individual 
drive,  also  to  the  specification  of  Mr.  E.  M.  liacey, 

Wednesburj'. — The  Lighting  Committee   has   accepted 

the  tender  of  the  lieneral  Electric  Co.,  Ltd.,  fur  a  250-KW.  dynamo, 
with  compound  wiring.  The  Committee  will  also  purchase  a 
4II0-H.1".  gas  engine  from  Messrs.  Eraser  i:  Chalmers,  of  Erith. 

West  Bromwifh. — The  Corporation  has  accepted  the 
tender  of  Messrs.  Clough,  Smith  &  Co,,  Ltd.,  for  the  removal  of  217 
existing  tramway  centre  poles,  and  for  the  replacing  of  the  same  with 
side-pole  span-wire  construction. 


NOTES. 


Fatalities. — On  July  2.5th,  an  inquest  was  held  on 
the  body  of  Robert  Henry  Riches  (32),  assistant  linesman 
employed  by  Messrs,  Blackwell  i:  Co.  The  evidence  showed 
that  the  man  was  working  with  a  gang  on  the  overhead 
electric  wires  between  Tulse  Hill  and  Peckham  Rye.  The 
switchman  at  the  former  station  earthed  the  end  of  his  wires  and 
at  the  same  time  notified  the  Peckham  switchman  of  what  he  had 
done.  The  Peckham  man  replied  by  telephone  ''  all  right :  current 
is  off."  At  3.,J0  a.m.  the  current  was  switched  on  and  the  deceased 
received  a  shock  at  6,600  volts  and  was  immediately  killed. 
Thoa.  Tothill,  foreman  of  the  linesmen,  under  whom  deceased 
worked,  said  he  assumed  that  the  current  had  been  earthed  at 
Peckham  as  well  as  at  Tulse  Hill.  He  had  every  right  to  think 
that  the  Peckham  switchman  would  earth  his  line  when  he  knew 
that  there  were  men  working  on  the  line  ;  when  the  deceased 
received  the  shock  sparks  flew  from  his  hand  and  a  finger  fell  off. 
He  fell  from  the  girder  on  which  he  was  sitting.  Cecil  Draeger, 
of  Coniston  Road,  Croydon,  the  switch-cabin  attendant  at  Peckham 
.Junction,  said  he  inadvertently  turnod  on  the  switches  at  Peckham 
Junction  forgetting  that  he  had  been  asked  to  discharge  the  current 
at  Tulse  Hill  :  but  he  ought,  under  the  company's  rules,  to  have 
been  told  that  the  work  was  of  an  exceptionally  dangerous 
character,  so  that  he  could  have  taken  extra  precautions.  A  verdict 
of  accidental  death  was  returned. 


Mr.  E.  A.  Gibson,  Manchester  City  Coroner,  held  an  inquest  on 
Wednesday  last  week  on  the  body  of  Albert  Thornton,  aged  22 
years,  an  assistant  electrician  in  the  employ  of  Messrs.  Johnson  and 
Nephew,  Forge  Lane.  Bradford,  Manchester.  He  had  been  em- 
ployed by  the  firm  for  about  four  years.  Mr.  A.  F.  J.  Pickford 
represented  the  Electricity  Department,  and  Mr.  .S.  L.  Pearce,  the 
city  electrical  engineer,  was  also  present  at  the  proceedings.  The 
foreman  electrician  of  the  firm  said  that  Thornton  was  employed 
on  Sunday  morning  cleaning  motors  at  the  works,  a  task  he  was 
well  acquainted  with.  Rubber  mats,  gloves  and  shoes  were  pro- 
vided for  electrical  work  attended  with  danger,  but  the  work  of 
cleaning  motors  while  stopped  did  not  retiuire  these  precautions. 
In  the  course  of  his  work  it  appeared  that  Thornton  found  that 
the  motor  would  not  run  when  he  made  a  test.  He  could  not 
locate  the  fault,  and  went  to  the  house  of  the  foreman,  who  gave 
him  instructions  not  to  interfere  with  it  till  his  arrival 
Apparently  Thornton  disregarded  the  warning,  for  when  the  for- 
man  arrived  at  1  o'clock  deceased  was  found  lying  on  the  floor 
dead,  with  his  feet  towards  the  motor.  One  of  the  wires,  which 
was  disconnected  from  the  motor,  and  led  directly  to 
the  Corporation's  main,  was  in  Thornton's  hand,  and  in 
the  other  hand  he  held  a  pair  of  test  lamps.  The 
switch  was  in  the  "on"  position,  so  that  the  current  was  going 
through  the  wire  and  his  body  and  burning  his  hand.  A  man  who 
took  the  wire  away  received  a  .shock  him.self.  The  foreman  added 
that  the  deceased  had  no  right  to  be  testing  the  wires,  and  in  any 
case  proper  precautions  for  insulation  should  have  been  taken 
before  the  wires  were  touched.  The  Coroner  said  it  was  perfectly 
clear  that  Thornton  died  from  an  electric  shock  while  doing  what 
he  had  no  right  to  do.  He  had  not  taken  the  ordinary  precautions 
that  he  shoulil  have  done  when  meddling  with  the  high  pressure. 
The  jury  returned  a  verdict  of  ''  Accidental  death." 

The  general  manager  of  the  firm  expressed  sympathy  with 
Thornton's  family.  The  firm,  he  said,  had  lost  a  very  useful  young 
fellow,  and  it  was  the  first  accident  they  had  ever  had  with  elec- 
tricity in  the  works 

The  Coroner  remarked  that,  as  far  as  he  could  see,  there  could  be 
no  possible  suspicion  of  blame  on  the  part  of  the  firm. 

Is  tlie  Trade  I  nioii  a  Failure  ? — Events  of  the  last 

few  years  have  shown  that,  although  the  influence  of  the  Trade 
Fnion  in  modifying  the  relationship  of  employers  and  employed  is 
proclaimed  on  every  platform,  very  few  genuine  or  lasting  reforms 
have  been  carried  out  through  the  agency  of  these  bodies.  During 
the  past  few  years  they  have  persuaded  the  Government  to  inter- 
vene on  various  occasions,  but  their  intervention  has  done  but  little 
good.  The  Labour  Party  are  now  imploring  the  Ministry  to  come 
to  their  assistance  again  ;  but,  as  the  Timpx  pointed  out  on  .luly 
26th,  it  behoves  the  Government  to  be  very  wary  in  this  matter. 
"  They  have  attempted  a  good  deal  of  legislation  already,  and  the 
experience  offers  more  warning  than  encouragement.  Apart  from 
the  Trade  Disputes  Act,  which  might  be  named  an  Act  for  pro- 
moting strikes,  they  have  tried  their  hand  at  conciliation.  Only  in 
190,'!  Mr.  Churchill  set  up  an  Arbitration  Court,  which  was  to  per- 
form wonders.  It  has  performed  so  little  that  last  year  it  was 
superseded  by  the  Industrial  Council,  which  was  also  received  with 
a  flourish  of  trumpets.  Now  that  is  pronounced  a  failure.  Then 
there  was  the  Minimum  Wage  Act  of  this  spring.  The  miners  are 
finding  out  what  it  means  by  degrees,  and  are  more  and  more  dis- 
appointed. The  other  day  we  had  Mr.  Wilson's  gloomy  pronounce- 
ment, and  now  the  secretary  of  the  Cleveland  miners  is  still  more 
outspoken  on  the  ill-effects  of  the  Act.  Whatever  is  done  or  not 
done,  let  us  have  no  more  legislation  in  a  hurry  on  these  social 
questions." 

Coal-Dust  Explo.sions. — The  first  report  of  the  Com- 
mittee engaged  in  investigating  the  subject  of  explosions  in  coal 
mines  was  issued  last  Friday.  It  states  that  the  fact  has  now  been 
established  beyond  all  doubt  that  coal  dust  suspended  in  air,  with- 
out the  presence  of  any  inflammable  gas,  is  capable  of  being  ignited 
and  of  propagating  an  explosion  through  du.sty  galleries.  The  use 
of  stone  dust  to  prevent  such  explosions  is  now  being  investigated. 

Belfast  Disturbances. — One  of  the  consequences  of  the 

disturbances  in  the  shipyards  at  Belfast  was  to  render  idle  about 
3,000  men  at  the  works  of  Harland  i:  Wolff,  owing  to  the  molesta- 
tion and  intimidation  of  skilled  employes  in  the  power  station. 
The  effect  of  shutting  down  a  considerable  part  of  the  power  plant 
naturally  was  to  stop  operations  in  other  departments. 

En«'lish  Engineers"    Claim. — The  Belgian  Court  of 

Appeal  has  dismissed  the  claim  of  two  English  electrical  engineers 
against  the  Antwerp  Bell  Telephone  Co.  for  f  .S,000  damages.  Last 
summer,  says  Reuter,  the  two  engineers  were  prosecuted  by  the 
company  for  the  alleged  betrayal  of  trade  secrets  and  were 
acquitted.  They  subsequently  brought  the  present  action  against 
the  company  on  account  of  the  moral  prejudice  they  had  suffered 
from  the  unfounded  action  against  them. 

Osram  and  Robertson  Cricket   Club. — The   annual 

fixture  between  the  General  Electric  Co.  '' Witton"  and  the  Osram 
and  Robertson  C.C.  was  played  on  Saturday  last  on  the  latter's 
ground  at  Shepherd's  Bush.  The  Witton  team  arrived  from  Birming- 
ham in  the  morning,  and  occupied  themselves  with  sight-seeing,  kc. 
In  the  corresponding  match  last  year  in  London,  the  Lamps  were 
easy  winners.  This  year  the  visitors  won  the  toss  and  opened  the 
batting.  J.  Jessop  antj  L.  Ralph  commenced  the  bowling  for  the  home 
team,  and  half  the  side  were  out  for  24  runs  ;  then  0.  Heywood  and 
A.  Metcalf  stopped  the  rot,  and  before  they  were  parted  98  runs 
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appeared  on  the  board,  and  the  side  were  eventnally  out  for  118. 
After  tea  the  Lampa  commenced  battinfr,  and  it  wag  evident  they 
had  a  very  difficult  task  before  them  ;  it  was  thought  that  the 
homesters  were  a  beaten  team  when  three  wickets  fell  very  cheaply, 
but  3.T  runs  were  added  for  the  fourth  wicket.  J.  Jessop  and 
E.  Furnell  playing  the  fast  bowling  of  Ileywood  with  ease,  which 
caused  great  anxiety  in  the  Witton  camp.  The  home  team  were 
eventually  dismissed  for  88  runs,  the  last  wicket  falling  as  time 
was  called,  leaving  the  Witton  team  winners  by  30  runs.  After 
the  match  both  teams  were  entertained  in  the  recreation  room  at 
the  Robertson  Works.  The  Witton  jiarty  left  Euston  at  midnight, 
after  having  spent  an  enjoyable  day. 

Institution  Notes. — Institute  of  Metals. — The 
annual  Autumn  meeting  of  the  Institute  will  be  held  in  London 
on  September  25th  and  26th,  at  the  Institution  of  Electrical  Engi- 
neers. Anyone  desirous  of  taking  part  in  the  meeting  should  com- 
municate with  the  Secretary,  Mr.  G.  Shaw  Scott,  Caxton  House, 
Westminster,  S.W. 

Institution  of  Mechakicai,  Engineers.— On  July  .30th  the 
summer  conference  of  the  Institution  was  opened  ia  Belfast,  with 
a  welcome  from  the  Lord  Mayor.  The  very  extensive  electric 
power  equipment  of  the  works  of  Messrs.  Harland  A:  Wolff  was 
inspected  during  a  visit  to  the  company's  shipyard.  The  annual 
dinner  was  held  on  Tuesday  evening.  The  programme  included 
an  official  visit  to  the  Picture  House,  Royal  Avenue,  yestprday, 
August  1st,  at  the  invitation  of  the  Provincial  Cinematograph 
Theatres,  Ltd.,  who  arranged  for  a  special  private  reception,  and  a 
programme  of  technical  interest,  including  films  of  the  following' 
subjects  : — The  Raising  of  the  Maine  :  The  Birth  of  a  Big  Gun  : 
The  Steel  Town  of  Elberfeld  ;  The  Greatest  Engineers'  Feat  in  the 
World  ;  Constructing  a  Dam,  &c. 

llneniploynient   Insurance  Contributions. — We  are 

officially  informed  tliat  as  some  misapprehension  appears  to  exist 
on  the  matter,  the  Board  of  Trade  wish  to  make  it  known  that  no 
stamps  can  be  used  for  payment  of  contributions  in  respect  of  Un- 
employment Insurance,  other  than  the  special  Unemployment 
Insurance  stamps,  which  are  obtainable  at  any  post  office.  Health 
Insurance  stamps  and  ordinary  postage  stamps  cannot  be  used  for 
the  purpose,  and,  if  affixed,  do  not  count  as  contributions  in  respect 
of  Unemployment  Insurance.  Where  such  other  stamps  have  been 
affixed,  it  will  still  be  necessary  for  the  proper  Unemployment 
Insurance  stamps  to  be  affixed,  and  the  liability  for  affixing  them 
rests  upon  the  employer.  For  the  present,  however,  as  a  temporary 
arrangement  and  with  a  view  to  facilitating  the  correction  of  mis- 
takes, the  Board  of  Trade  will  themselves  be  prepared,  without 
charge,  to  affix  Unemployment  Insurance  stamps  in  lieu  of  the 
Health  Insurance  stamps  wrongly  affixed,  obtaining  the  employer's 
acknowledgment.  For  this  purpose  all  unemployment  books  to 
wliich  a  Health  Insurance  stamp  or  stamps  have  been  wrongly 
affixed  should,  as  soon  as  possible,  be  sent  to  a  divisional  office, 
with  a  request  for  the  affixing  of  Unemployment  Insurance  stamps 
of  value  corresponding  to  the  Health  Insurance  stamps  upon  them. 
The  addresses  of  the  divisional  offices  are  as  follows  :  — 

Lonaon  and  South-Eastern.  Caxton  House,  Westminster,  S.'W. 

Houth- Western,  Cannda  House,  Baldwin  Street,  Bristol. 

West  Midlands.  1(U,  Corporation  Street,  Birmingham. 

Yorkshire  and  East  Midlands,  14,  Prenchgate,  Doncaster. 

North- Western,  tiincashire  and  Cheshire,  Cairo  Street,  Warrington. 

Wales,  Law  Courts,  Cathays  Park,  Cardiff.. 

Scotland  and  Northern,  Bath  Street,  Glasgow. 

Ireland,  21,  Parliament  Street,  Dublin. 

An  Electrical  Method  of  Measuring  Small  Intervals 

of  Time.— Ia  the  J'/n/.iica!  Berieic  of  June,  1912,  Mr.  F.  C.  Brown 

states  that  the  time  between  two  mechanical  operations  can  be 
measured  quite  accurately  by  the  use  of  resistances,  battery,  ballistic 
galvanometer,  condenser,  and  contact  keys.  The  advantages  of  the 
method  are  simplicity  and  ease  of  manipulation.  The  interval  of 
time  to  be  measured  may  be  diminished  to  the  limits  of  dependable 
electrical  contact,  no  doubt  less  than  0  001  second.  How  large  the 
interval  may  be  varies  from  0'4  second  to  several  seconds  depend- 
ing on  the  period  of  the  galvanometer.  The  galvanometer  is  con- 
nected to  a  Wheatstone  bridge  in  the  usual  way,  except  that  there 
are  two  contacts  in  its  circuit,  one  closed  the  other  open.  The 
time  interval  to  be  measured  is  that  which  elapses  between  the 
closing  of  the  latter  and  the  opening  of  the  former,  which  opera- 
tions are  effected  by  the  mechanical  processes  under  investigation. 
The  bridge  is  thrown  out  of  balance  by  a  known  amount,  and  the 
throws  of  the  galvanometer,  under  suitable  conditions,  are  then 
closely  proportional  to  the  time  interval.  The  conditions  necessary, 
and  the  theory  of  the  method — which  enables  time  to  be  measured 
in  terms  of  length  and  resistance,  or  ultimately  in  terms  of  length 
and  mass— are  detailed  in  the  article.  In  a  particular  case  the 
resistances  in  the  four  arms  of  the  bridge  were  each  0,000  ohms, 
a  battery  of  38  volts  was  employed,  the  galvanometer  resistance  was 
il.'iii  ohms,  and  its  period  was  2(i'7  seconds.  One  of  the  a^ms  was 
increased  to  !),100  ohms,  and  proportionality  of  throw  to  time  was 
proved  from  0  002  to  032  second  by  comparison  with  a  standard 
pendulum.  With  an  out-of -balance  resistance  of  .".00  ohms  and  a 
galvanometer  period   of  91  sec,  the  linear  relation  was  extended  to 

2  7  sec,  and  by  increasing  the  resistances  of  the  proportional  arms 
(to  the  middle  of  which  the  galvanometer  was  connected^  to 
100,000   ohms     each,    proportionality   was    further    extended    to 

3  6  sec 

We  believe  the  late  Robert  Sabine  published  an  electrical  method 
of  measuring  small  intervals  of  time  some  2.5  to  30  years  ago. 

Lifflitinff  of  tlie  House  of  C'oninions. — Last  week 

Mr.  Benn  stated  that  two  bays  out  of  the  four  in  the  ceiling  light 
of   thf    dpbnting    chamber   of    the    House  of    Commnns    had    been 


converted  to  electricity,  and  the  First  Commissioner  proposed 
during  the  recess  to  complete  the  change. 

Le»;acy  to   the  Institution  of  rivil  Engineers. — 

Under  the  will  of  the  late  Sir  James  Inglis,  a  former  President  of 
the  Institution  of  Civil  Engineers,  the  Institution  has  just  received 
a  legacy  of  £5,000,  to  be  applied  to  its  new  building  which  is  now 
in  course  of  erection  in  Great  George  Street,  Westminster.  This 
legacy  testifies  to  the  marked  interest  which  Sir  James  Inglis  took 
in  the  scheme  for  the  rebuilding  of  the  Institution,  towards  the 
cost  of  which  he  had  also  during  his  lifetime  contributed  liberally, 
regarding  the  occasion  as  an  opportunity  to  promote  the  centralisa- 
tion, and  thereby  the  strength,  of  civil  engineering  interests 
throughout  the  British  Empire. 

British  Enterprise  in  Luxemburg, — It  is  stated  that 

a  British  syndicate  has  decided  to  proceed  with  a  hydro-electric 
scheme  in  the  Grand  Duchy  of  Luxemburg.  Several  years  ago  a 
number  of  manufacturers  in  German  Lorraine  and  in  the  Grand 
Duchy  prepared  a  project  for  constructing  a  dam  in  the  Haute-Siire, 
so  as  to  provide  storage  for  hydro-electric  works,  but  ultimately, 
and  after  reports  had  been  made  by  French  and  Belgian  engineers, 
the  conclusion  was  reached  that  the  available  power  would  not  be 
sufficient  to  justify  the  execution  of  the  scheme.  It  is  now  reported 
that  the  Government  of  the  Grand  Duchy  has  granted  a  concession 
to  the  Transport-Development  and  Power  Syndicate,  Ltd.,  to  pro- 
ceed with  the  works.  The  dam,  which  is  to  be  built  in  the  vicinity 
of  Insenborn,  is  to  have  a  height  of  ir.Oft.,  and  the  reservoir  thereby 
erected  will  have  a  length  of  slightly  over  11  miles.  The  power 
available  is  declared,  on  the  one  hand,  to  be  ii,000  H.F.,  while,  on 
the  other,  some  engineers  submit  that  it  will  not  exceed  2, .500  H.P. 
A  conduit  leading  from  the  dam  will  convey  the  water  to  the  power 
station,  which  will  be  situated  above  Esch-sur-Sure,  and  steam 
plant  of  3,00o  H.P.  will  have  to  be  installed  as  reserve.  The  con- 
cession has  been  granted  for  60  years,  and  the  station  has  to  be 
completed  within  three  years  from  the  date  of  the  approval  of  the 
plans.  It  is  provided  that  the  supply,  which  is  to  be  rendered  for 
transport  and  other  purposes,  shall  not  be  at  a  higher  rate  than  2 id. 
per  KW.-hour  for  power  and  4d.  for  lighting,  whilst  lower  rates 
have  been  tixed  in  case  of  the  working  of  railways  or  tramways. 
The  holders  of  the  concession  reserve  the  right  of  transferring  their 
powers  to  a  company  to  be  formed  according  to  Luxemburg  laws, 
and  no  deposit  is  provided  for,  or  has  been  asked  of  the  British 
syndicate,  to  guarantee  the  interests  of  third  parties. 

Electricity  Supply  in  Hankow, — In  the  course  of  a 

letter  we  recently  received  from  the  engineer  of  the  Hankow 
Waterworks  and  Electric  Light  Co.,  Ltd.,  the  following  interest- 
ing remarks  occur: — "1  think  you  will  be  interested  in  a  plan 
which  I  am  sending  showing  the  parts  of  Hankow  destroyed  by 
tire  during  the  fighting  which  took  place  between  the  Imperialists 
and  Revolutionists  during  November  last.  The  company's  distri- 
buting system  w.as  entirely  overhead,  and  realising  that  the  Chinese 
streets  are  narrow,  you  will  be  able  to  judge,  from  the  position  of 
the  generating  station  (locally  styled  '  Ta  Wong  Miao '),  the  sort 
of  mess  the  fires  made  of  things.  The  station  is  run  entirely  by 
Chinese,  and  they  kept  things  going  until  practically  everything 
was  burnt  away,  and  the  station,  with  the  exception  of  that  part 
facing  the  River  Han,  was  entirely  surrounded  by  fire.  They  then 
escaped  across  the  river  to  Hanyang,  and  were  kept  prisoners  by 
the  Revolutionists  until  we  were  able  to  satisfy  the  authorities  as 
to  how  it  came  about  that  they  were  in  Hanyang.     During  the  last 


few  days  before  the  supply  failed,  owing  to  all  the  feeders  having 
been  burnt  down,  the  station  was  made  a  target  by  the  gunners  on 
the  hills  at  Hanyang  on  the  opposite  side  of  the  river,  and  the 
place  was  very  much  knocked  about.  The  pontoon  on  which  we 
had  two  .50-H.P.  motor  cntrifugals,  for  supplying  circulating  water, 
was  sunk,  a  shell  damaged  one  of  our  chain-grate  stokers,  another 
struck  the  water  drums  of  Xo,  3  boiler,  leaving  an  ugly  indentation, 
some  pieces  of  shrapnel  tore  some  holes  in  the  lagging  of  No.  2 
engine,  without  damaging  the  cylinders,  and  our  chimney  shaft  and 
roof  were  badly  riddled,  the  roof  so  much  so  that  we  have  had  to 
re-roof  the  whole  of  the  engine  and  boiler  rooms.  The  station  was 
shut  down  on  November  1st  with  a  load  of  1,300  KW.,  and  was 
started  up  again  at  the  end  of  January  with  a  load  of  90  KW.  The 
load  is  now  going  up  rapidly,  although  progress  is  slower  than  it 
should  be  owing  to  building  being  delayed  pending  a  decision  as  to 
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the  form  whioh  the  new  city  is  to  take.  With  the  exception  of 
two  days  a  conKtnnt  supply  of  water  has  been  Kiven,  althouf^h  heavy 
fi(,'htin^,'  took  place  at  the  waterworks,  whioh  were  held  first  by  the 
llevulutionists,  aiul  after  by  the  ln)periali»t.s.  Three  of  the  com- 
pany's men  were  killed,  and  several  injured,  and  I  muet  say  that  a 
more  plucky  lot  of  men  it  would  be  diilicult  to  find. " 

Educational  \«ti'S. — Univkhsitv  w  Lkkds. — The 
report  for  the  year  r.Ho-ll  states  that  the  number  of  regular 
Klcctrieal  Enfrinecrinp  Students  has  inereaxed,  and  a  course  in  that 
subject  has  been  instituted  for  students  in  Mechanical  Knginecrinp 
and  Mininif. 

C'nv  AND  Guii.iis  (ENiJiNEKlUNfi)  Coi.i.EdK. — The  (Jounoil  of 
the  City  and  Guilds  of  London  Institute  has  awarded  the  diploma 
of  "  Associate  "  to  the  following  students  of  the  Collepre  in  Elec- 
trical Engineering  :  Otter,  V.  L  ;  Rosen,  J.  ;  Lion,  15.  S.  ;  Smith, 
C.  P.  (Siemens  Memorial  Medal)  ;  lieavis,  E.  A. ;  Pittman,  C.  F.  ; 
Solomon,  T.  11.  ;  Ilntchison,  E.  ;  Dannhorn,  A.  .1.  ;  Patel,  A.  C.  ; 
Varachuhari,  P.  ;  Clark,  G.  C.  ;  McDougald,  L.  A.  ;  Hews,  C.  .1.  ; 
Mitchell,  M.  II.  . I.  ;  liurrowes,  H.  C.  ;  McHatton,  G.  T.  ;  Mathian, 
E.  L.  A.  ;  Milner,  D.  ;  Panayotopoulos,  C.  G.  ;  Mann,  B.  K.  G.  ; 
Searlc,  A.  M. 

llNiVKiisiTV  oi'  London  :  Univehsity  C^OLr.EGK. — Notice  is  given 
in  our  advertisement  pages  to-day  of  the  courses  in  electrical 
engineering,  electrical  design,  mechanical  and  civil  engineering. 
\c..  for  the  session  IIML'-IS,  which  commences  on  Sept.  30th. 

Fniveh.sity  ok  London.  The  L'niversity  has  decided  to  hold  a 
summer  school  ot  town  planning  at  Ilampstead  (larden  Suburb, 
and  the  Marquis  of  Crewe  will  give  the  inaugural  address  to- 
morrow, August  :frd.  Particulars  of  the  cour.se  of  lectures  can  be 
obtained  from  the  hon.  secretary,  Mr.  J.S.  Itathbone,  The  Institute, 
Ilampstead  Garden  Suburb,  N.W. 

TIip  Bray  Explosion. — Wbile  full  particulars  regarding 

the  accident  are  not  yet  available,  it  is  interesting  to  note  that  the 
circumstances  have  been  very  carefully  investigated  by  Mr.  E.  G. 
Hiller,  chief  engineer  of  the  National  Boiler  and  General  Insurance 
Co.,  who  presented  his  report  to  the  Council  on  Tuesday.  Mr.  Hiller 
finds  that  the  accident  was  not  in  any  way  due  to  defective  design  or 
construction  of  the  engine  or  of  the  air  receivers,  but  was  owing 
solely  to  the  use  of  oxygen  for  raising  the  pressure  in  the  latter. 
In  his  opinion,  the  accident  is  unique,  and  blame  attaches  to 
no  one. 

We  shall  deal  with  the  matter  fully  in  our  next  issue. 

Lii|Uid  Fuel. — -V  Itoyal  Commission  has  been  appointed 
to  report  on  the  supply  of  oil  fuel  for  the  Navy.  As  the  terms  of 
reference  cover  "  the  means  of  supply  and  storage  of  liquid  fuel," 
presumably  including  the  reliability  of  the  various  sources,  the 
question  is  of  interest  to  electrical  engineers  also. 

Appoiiitinents  Vacant. — Mains  assistant,  for  the 
Sunderland  Corporation  electricity  works  (50s.) ;  working  fore- 
man, to  inspect  wiring,  kc,  for  the  Salford  Corporation  :  junior 
assistant  engineers  for  the  Newcastle-upon-Tyne  Electric  Supply 
Co.,  Ltd.  (108.)  -,  Constructional  engineer  for  the  City  Electric 
Supply  Department,  Birmingham  (£400).  See  our  advertisement 
pages  to-day. 

Electric  Miner's  Lamp. — An  improved  electric  miner's 
lamp  made  in  accordance  with  the  Hailwood  patents  has  lately 
been  brought  out  by  Messrs.  Ackroyd  ,\;  Best,  Ltd.,  of  Morley.  near 
Leeds.  The  lamp  primarily  comprises  two  main  portions  of 
cylindrical  form.  The  bottom  portion  contains  a  circular 
accumulator,  having  Hat  plates,  the  paste  of  which  is  inserted  under 
great  pressure.  The  upper  part  of  the  lamp  is  provided  with  an 
incandescent  bulb  enclosed  in  a  glass  dome,  the  top  part  of  which 
is  no  less  than  1-in.  thick,  in  order  to  render  it  proof  against 
accident  owing  to  falling  pieces  of  coal  or  stone. 

Relvin  Meuiorial. — A  (Jeneral  (Committee,  representing 
the  engineering  societies  of  the  British  Empire  and  the  United 
States,  has  been  formed,  to  carry  into  effect  a  proposal  for  the 
erection  of  a  memorial  window  to  Lord  Kelvin  in  Westminster 
Abbey. 

The  Slierardisin«:  Process. — We  are  informed  that  this 

process  is  making  rapid  progress  in  the  United  States,  where  there 
are  some  34  plants  at  work  ;  it  is  being  extensively  used  by  the 
General  Electric  Co.  for  line  material.  A  Committee  of  the 
Franklin  Institute  has  recently  reported  on  the  process,  and 
awarded  Mr.  Cowper-Coles  the  John  Scott  Legacy  Medal  and 
Premium. 

Sliellield   <  orporation    Wiring:    Hepartnienr.  —  As 

we  anticipated  would  be  the  case,  a  Select  Committee  of  the 
House  of  Lords,  considering  the  Bill  promoted  by  the  Sheffield 
Corporation  to  legalise  the  operations  of  its  wiring  depart- 
ment, has  decided  that  the  Corporation  may  let  apparatus  on 
hire,  but  must  not  sell  electrical  fittings  and  the  like  goods.  This 
decision  puts  a  stop  to  the  wiring  business,  and  supports  the  decision 
of  Mr.  .Justice  Eve  that  the  Corporation,  in  carrying  on  that 
business,  was  acting  illegally.  We  reviewed  the  circumstances  in 
our  issue  of  June  2<sth,  when  we  also  iodicated  our  belief  that, 
although  the  House  of  Commons  had  passed  the  wiring  clauses, 
they  would  never  get  through  the  House  of  Lords. 

innuni  Holidays.— The  Adams  Manufactnring  Co., 
Ltd.,  of  Bedford,  announce  that  their  works  will  be  closed  from 
to-morrow,  Saturday,  until  the  morning  of  Monday,  August  12th. 


Electrical     E.vliihition    at    lork. — At   the     Health 

Exhibition  held  in  connection  with  the  Koyal  Sanitary  Institute's 
Congress  at  York  this  week,  the  electricity  department  of  the  York 
Corporation  (Mr.  J.  \V.  Hame,  city  electrical  engineer  J  gave  a  display 
of  electrical  appliances,  and  each  day  gave  demonstrations  of 
cooking  by  electricity.  The  department  wan  awarded  two  silver 
medals  for  its  exhibit. 


OUR    PERSONAL    COLUMN. 

Ihe  Editiyrt  inrUe  electrical  engiiieeri,  whether  cimnected  toith  ih 
technical  or  the  commercial  tide  of  the  profetsion  and  industry, 
alto  electric  tramway  and  railway  officials,  to  keep  readers  nf  llie 
Electrical  Review  iiotted  a*  to  their  movenienU. 


Central  Station  Oflicials.— The  stall'  of  the  Harrogate 

Corporation  Ekctricily  Department,  desiring  to  show  their  appre- 
ciation of  the  honour  paid  to  their  chief,  Mk.  Geo.  Wilkinson, 
in  being  elected  president  of  the  I.M.E.A.,  met  on  the  evening  of 
July  23rd  at  the  offices,  33,  Swan  Hoad,  and  made  a  presentation 
of  a  gold  medallion  as  a  memento  of  his  year  of  office.  Mr. 
McLean,  chief  assistant,  in  iisking  Mr.  Wilkinson  to  accept  this 
tangible  expression  of  the  goodwill  of  his  staff,  also  referred  to  the 
success  which  had  attended  the  '  'invention  under  his  presidency. 
Mr.  R.  McCourt,  mains  superintendent,  and  Mr.  J.  Ridsdale,  chief 
clerk,  also  voiced  the  feelings  of  respect  and  esteem  in  which  Mr. 
Wilkinson  is  held  by  all.  In  replying.  5Ir.  Wilkinson  thanked  his 
co-workers  not  only  for  the  medallion,  but  for  the  spirit  of  com 
radeship  of  which  it  was  the  expre-^ision,  and  said  he  would  greatly 
value  the  present,  which  would  remind  him  of  a  year  of  strenuous 
work,  and  also  of  many  instances  of  valuable  assistance  from  his 
staff  in  discharging  the  duties  of  president  of  the  I.M.E.A. 

The  Stuiidiird  states  that  the  Marylebone  Borough  Council  has 
decided,  by  a  large  majority,  "to  negative  a  proposal  by  the  Elec- 
tricity Supply  Committee  that  a  bonus  should  be  paid  to  certain 
officials  in  connection  with  the  sale  of  electric  current." 

Mr.  W.  Piiktiii;a-n,  assistant  electrical  engineer  at  Famworth 
U.D.C.  electricity  works,  was  the  recipient,  on  2t>th  inst.,  of  an 
electric  clock  from  the  engineer  and  staff  in  commemoration  of 
his  marriage,  which  wa-s  to  take  place  on  2'.ith  inst. 

We  are  pleased  to  learn  that  Mb.  W.  J.  U.  Sowter,  of  Bray,  is 
making  a  most  remarkable  recovery,  and  it  is  expected  that  he 
will  be  able  to  return  home  from  hospital  in  a  few  days.  Mu. 
R.  E.  McDonnell,  deputy  electrical  engineer,  is  already  back  at 
work,  and  he  reports  himself  none  the  worse  for  his  nasty  experi- 
ence. A  report  on  the  explosion  is  to  come  under  discussion  at  next 
Taesday's  Council  meeting  at  Bray. 

General. — Tn  the  Faculty  of  Engineering  at  University 
College,  London,  Mr.  E.  Kilbubn  Scott  has  been  re-appointed 
lecturer  in  electrical  design  for  the  session  1912-13,  and  Mb.  A.  H. 
Baeker  has  been  reappointed  lecturer  in  heating  and  ventilating 
engineering.  Me.  B.  J.  Lloyd-Evans  has  been  appointed 
demonstrator  in  the  department  of  mechanical  engineering. 

Mb.  John  Hesketh,  chief  electrical  engineer,  Postmaster- 
General's  Department,  Melbourne,  is  at  present  on  a  visit  to  this 
country.  Last  week  he  revisited  Blackpool,  where,  it  will  be 
remembered,  he  was  city  electrical  engineer  many  years  ago. 

JlK.  Gbeenwood  Dunn,  of  Burnley,  who  went  to  Australia  two 
years  ago,  has  received  an  appointment  as  electrician  to  the 
Sydney  Steel  Co. 

Consequent  upon  Mb.  R.  J.  Elmhiests  resignation  from  the 
Batti-Wallahs  .Society,  the  committee  has  appointed  Mb.  E.  R. 
Carter  to  succeed  him  as  assistant  hon.  secretary. 


NE'W    COMPANIES    REGISTERED. 


Ilkeston    Motor   and  Electrical    Engineering  Co.,   Ltd. 

(123,033).— This  company  has  jost  been  registered  with  a  capital  of  £'5,000  in  f  I 
shares,  to  carry  on  the  business  of  motor-car  proprietors  and  agents,  garage 
proprietors,  electrical  and  general  engineers,  ic.  The  subscribers  are  :— Dr. 
U.  R.  Northwood,  Kimberley,  Notts,  600  shares  ;  C.  W.  Fletcher.  Oak  Lodge, 
Kimberley,  Notts.  manufiCturer,  .WO  shares  ;  E  Hickman,  4,  Charlotte  Street, 
Ilkeston,  motor  engineer,  500  shares  ;  T.  W.  Pie  cher,  jun..  Oak  Lodge,  Kim- 
berley, clerk,  600  shares  :  W.  Fletcher,  Wood  Street,  Ilkeston,  mechanic,  1 
share;  J.  Northwood,  1.V2,  Oxford  Street,  Bilston,  Staffs,,  engineer,  1  share  ; 
F.  B.  Fletcher,  Oak  Lodge,  Kimberley,  Notts,  clerk,  500  shares.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  two  or  more  than  four ; 
the  first  are  Dr.  G.  R.  Northwood,  chairman  and  managing  director,  and  T.  W. 
Fletcher  ;  qualification,  £l00.  Registered  office,  Northern  Garage,  Heanor 
Road,  Ilkeston. 

Alkaline  Aceiiuiiilators   Paul  Gonin,  Ltd.  (122,968)— This 

company  was  registered  on  July  3rd,  with  a  capital  of  f  2,000  in  £1  shares  (272 
preference),  to  acquire  and  turn  to  account  any  patents,  options,  concessions, 
licences  or  other  interests  relating  to  electric  accumulators,  or  any  process  or 
device  connected  therewith.  The  subscribers  (with  one  preference  share  each) 
are: — R.  B.  Canning.  36,  Lausanne  Road.Peckham,  S.E.,  clerk;  G.  W.  Lomax, 
25,  Moore  Street,  W.,  clerk  ;  P.  Rowson,  17,  Chapel  Street,  N.W.,  clerk;  H.  M. 
Cordrey,  B,  Dundalk  Road,  Brockley,  S.E.,  clerk  ;  W.  H.  Brown,  5,  Shouldham 
Street,  W.,  clerk;  A.  W.  Read,  11,  Ironmonger  Lane,  E.G.,  solicitor;  J.  R. 
Pakeman,  II,  Ironmonger  Lane,  E.G.,  solicitor.  Minimum  cash  subscription, 
seven  shares.  The  number  of  directors  is  not  to  be  leeo  than  three  or  more 
than  seven  ;  the  subscribers  are  to  appoint  the  first ;  qualification  (except  first 
directorsl,  200  shares;  remuneration,  £4  each  per  board  meeting  attended. 
Registered  by  Pakemao,  Son  &  Read,  11,  Ironmonger  Lane,  E.G. 
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Arc  Syndicate,  Ltd.  (12S,121\— This  company  was  repristered 
on  July  10th,  with  a  capital  of  i4,000  in  Is.  shares,  to  acquire,  deal  with  and 
turn  to  account  patents  for  any  part  of  the  world  in  certain  inventions  for 
transmitting  photographs  and  printed  and  typewritten  telegraph  messages  by 
wireless  telegrnphy,  and  over  cables  and  landlines,  and  for  receiving  them 
directly  printed  at  the  receiving  station  or  stations,  and  for  receiving  telegraph 
messages  automaticaliv  transmitted  over  cables  and  landlines,  4c.  The  sub- 
scribers (with  onesbaie  each)  are  :— J.  A.  Parker,  Friars  House,  New  Broad 
Street  E.G.,  solicitor  ;  P.  Gerhold,  6.'),  Boundary  Boad,  Wood  Green,  N.,  clerk  ; 
C  E  Gray  51,  Thorne  Eoad,  South  Ijambeth,  clerk;  P.  W.  G.  Mills,  10, 
Novarre  Road,  East  Ham,  accountant;  P.  P.  Carlton  Jones,  7,  Boothby  Road, 
St.  John's  Road,  Highgite,  N.,  gentleman  ;  J.  C.  Leigh,  101,  Iverson  Road,  West 
Hampstead.  clerk  ;  P.  W.  Lee,  8,  King's  Road,  Willesden  Green,  N.W.,  gentle- 
man. Minimum  cash  subscription  £100.  The  number  of  directors  is  not  to  be 
less  th.iii  -2  nor  more  than  10  ;  the  first  are  J.  A.  Parker,  F.  Gerhold,  C.  E.  Gray, 
F.  W.  G.  Mills,  P.  F.  Carlton  Jones,  J.  C.  Leigh,  and  P.  W.  Lee  (provisional 
directors);  qualification,  10  shares.  Registered  office.  Friars  House,  New 
Broad  Street,  E.G. 

Wedmore  Electric  Ligrlit  and  Power  Co.,  Ltd.  (12S,118).— 

This  company  was  registered  on  July  9th,  with  a  capital  of  £3,500  in  £1  shares, 
to  take  over  the  business  of  an  electric  supply  compiiny,  carried  on  by  the 
Wedmore  Electric  Light  and  Power  Co.,  at  Wedmore,  Wedmore.  Somerset, 
and  to  adopt  an  agreement  with  W.  G.  Burroiigh.  The  subscribers  are  :— 
Mrs  E.  M.  Smith,  The  Manor  House,  Wedmore.  100  shares  ;  W.  G.  Burrough, 
Hill  House,  Wedmore,  solicitor,  100  shares;  W.  E.  Bracey,  The  Uplands, 
Wedmore,  surgeon,  100  shares;  W.  Owen,  Mains  Corner,  Wedmore,  draper,  Ac, 
100  shares;  W.  A.  Duckett,  The  Myrtles,  Wedmore,  yeoman,  100  shares; 
A.  Tucker,  The  Laurels,  Wedmore,  yeoman,  100  shares;  E.  Bond,  Wedmore, 
engineer,  20  shares.  Minimum  cash  subscription  whole  of  the  share  capital. 
The  number  of  directors  is  not  to  be  less  than  four  or  more  than  six :  the 
first  are  Mrs,  E.  M.  Smith,  W.  G.  Burrough,  W.  E.  Bracey,  W.  Owen,  W.  A. 
Duckettand  A.  Tucker;  qualiBcation,  £100.  Registered  by  Jordan  &  Sons,  Ltd  , 
116-117,  Chancery  Lane,  VV.C. 

Hellyar*  Sons,  Ltd.  (123,330).— This  company  was  reeristered 
on  July  2'2nd,  with  a  capital  of  £2,000  in  £1  shares,  to  carry  on  the  business  of 
designers,  manufacturers,  exporters  and  importers  of,  contractors  and  factors 
for,  and  dealers  in  electric  light  apparatus,  conduits,  dynamo  machines,  lamps, 
fittings  and  accessories,  electric  accumulators,  &c.,  to  acquire  the  business 
oarred  on  at  Barnes  by  T.  H.  Hellyar,  of  169,  Church  Road,  Barnes,  as  Hellyar 
and  Sons.  The  subscribers  (with  one  share  each)  are  :— C.  Hawkins,  lb, 
Angus  Road,  Acton  Vale,  W.,  clerk;  A.  B.  Dean,  10,  Buckingham  Road, 
Forest  Gate,  E.,  clerk.  Private  company.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  seven  ;  the  subscribers  are  to  appoint  the  flrst  ; 
qualifloation,  (except  a  director  appointed  by  T.  L.  Hellyar,  or  other  holder 
of  the  £800  first  mortgage  debenture  to  be  issued),  50  shares.  Registered  by 
Wingfleld,  Blew  &  Kenward,  74,  Cheapside,  E.G. 

Triplex  Arc  Lamp  Co.,  Ltd.  (123,347^— This  company  was 
registered  on  July  22nd.  with  a  capital  of  £2,600  in  £1  shares,  to  take  over 
from  H.  Weiss  the  benefit  of  a  certain  invention  relating  to  improvements  in 
arc  lamps,  Ac.  The  subscribers  (with  one  share  each)  are  :— H.  Weiss,  67, 
Drummond  Street,  N  W.,  electrical  engineer;  T.  English,  136,  Oxford  Road, 
Reading,  corn  merchant.  Pri.ate  company.  Table  "A"  mainly  applies. 
Registered  by  Alfred  H.  Atkins,  Ltd.,  27-8,  Fetter  Lane,  E.G. 


CITY    NOTES. 


Mersey  Railway  Co. 

The  half-yearly  meetinpr  was  held  on  Tuesday  at  Worcester  House, 
Walbrook,  E.G.,  Mr.  J.  Falconer,  M.P.,  presiding. 

The  Chairman,  in  proposiner  the  adoption  of  the  report,  said  that 
the  propfress  of  the  company  continued  to  be  maintained.  Notwith- 
standing the  coal  strike,  which  paralysed  the  trade  of  the  country 
for  about  six  weeks,  the  number  of  passengers  carried  during  the 
half-year  constituted  a  record,  and  the  same  was  the  case  with  the 
revenue.  As  compared  with  the  last  half-year  during  which  the 
railway  was  worked  by  steam,  the  number  of  passengers,  exclusive 
of  season  ticket-holders,  had  increased  from  2,844,000  to  (1,123,000, 
an  increase  of  3,278,000,  or  ll.'i  per  cent.  During  the  same  period 
the  season  ticket-holders,  estimated  by  journeys,  had  increased  from 
.512,980  to  1,5S4,870,  an  increase  of  1,071,890,  or  209  per  cent.  The 
receipts  had  increased  during  the  same  period  from  £29,470  to 
£50,275,  an  increase  of  £2(i,805,  or  91  per  cent.  The  result  of  the 
past  half-year  was  undoubtedly  striking,  having  regard  to  the  coal 
strike,  and  he  thought  the  continued  progress  of  the  railway  could 
only  be  accounted  for  by  the  situation  in  which  it  was  placed,  with 
a  large  body  of  people  in  Liverpool  who  must  get  out  to  the  country 
to  reside,  and  by  the  very  suitable  and  attractive  service  given  by 
the  company.  The  excellence  of  the  service  was  now  uni- 
versally recognised  for  its  frequency,  its  rapidity,  its  comfort, 
and  he  was  thankful  to  say  its  continued  safety,  and 
it  was  upon  those  considerations  that  their  hopes  for 
the  continued  development  of  the  line  must  mainly  depend.  The 
fact  that  they  were  able  to  continue  their  service  during  the  coal 
strike  was  due  to  the  energy  and  foresight  of  the  general  manager 
and  the  whole  of  the  staff.  They  had  been  prudent  enough  to  lay 
by  a  store  of  coal  which  was  adequate  not.  only  for  the  demand 
which  was  made,  but  which  would  have  kept  the  line  running 
during  the  period  of  any  imaginable  strike,  lie  thought  it  was 
right  to  say  that,  despite  the  continued  progress  made  last  half- 
year,  they  had  still  got  a  considerable  distance  to  go  before  they 
would  be  in  a  position  to  commence  any  payment  to  the  share- 
holders. 

Mr.  Robert  Cooper  seconded  the  motion,  and  the  report  was 
adopted. 


Beaiily  Electric  Supply  Co.,  Ltd.    (8,331).— This  company 

was  registered  in  Edinburgh  on  July  17tb,  with  acapital  of  £1,000  in  £1  shares, 
to  carry  on  business  of  electrical  engineers,  electricians,  suppliers  of  electric 
light,  &c.  The  subscribers  (with  five  shares  each)  are ;  J.  McBean,  Waterloo 
Place,  Inverness,  cashier;  D.  P.  McKenzie,  42,  Union  Street,  Inverness, 
solicitor;  A.  Fraser,  63,  Church  Street,  Inverness,  solicitor.  Private  com- 
pany.   The  flrst  directors  are  ;  D.  MoGrath,  E.  J.  Williams  and  J.  Menzies. 

Wallver,  McEwen  &  Co.,  Ltd.  (12S,29(0.— This  company  was 
registered  on  July  19th,  with  a  capital  of  £100  in  £1  shares,  to  carry  on  the 
business  of  electricians,  electrical  engineers  and  contraotor.»,  suppliers  of 
electricity,  manufacturers  of  electric  and  other  apparatus,  Ac,  and  to  adept 
an  agreement  with  D.  Walker  and  G.  McEwen.  The  subscribers  (with  one 
share  each)  are  —G.  L.  MacEwen,  7,  Princes  Street,  Westminster,  barrister; 
Capt.  J.  D.  Walker,  Royal  Automobile  Club,  Pall  Mall,  S.  W.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  seven  ;  the  flrst 
are  Capt.  D.  Walker,  G.  L.  MaoEwen,  H.  Leitner,  R.  W.  Liddell,  and  F.  J.  B. 
Colli?  ;  remuneration  as  fixed  by  the  company.  Registered  by  Cox  &  Lafone, 
17,  Tower  Royal,  Cannon  Street,  E.G. 

Aldershot   and  District    Tr.action    Co.,   Ltd.    (123,372).— 

This  company  was  registered  on  July  21th,  with  a  capital  of  £15,000  in  £1 
shares,  to  carry  on  the  business  of  motor-car,  omnibus,  van,  and  cab  pro- 
prietors, carriers  of  passengers,  goods,  &o.,  in  the  districts  and  towns  of  Aider- 
shot,  Farnborougb,  Fleet,  Ewshot,  Guildford,  Ash,  Parnhaiii,  Primley, 
Gamberley,  and  elsewhere,  to  acquire  the  undertaking  of  the  Aldershot  and 
Farnborough  Motor-Omnibus  Co.,  Ltd.,  and  to  adopt  an  agreement  with  the 
said  company  and  the  British  Automobile  Traction  Co.,  Ltd.  The  subscribers 
(with  one  share  each)  are  :— M.  E.  Sheerboom,  64,  Sutton  Boad,  8outhend-on- 
Sea,  clerk ;  W.  J.  Harris,  4,  Warrendon  Road,  Tufnell  Park,  N.,  clerk  ;  A.  W. 
James,  233,  Mel  ford  Road,  Thornton  Heath,  clerk;  E.  E.Arnold,  Haileybury 
House,  Durham  Road,  Stepney,  clerk ;  W.  B.  Bennett,  29,  Falkland  Road, 
Hornsey,  N.,  secretary;  8.  Emile  Qarcke,  1,  Kingsway,  W.C.,  engineeer; 
W.  S.  Wreathall,  1,  Kingsway,  W.C.,  director.  Minimum  cash  subscription, 
20  per  cent,  of  the  share  capital  offered  to  the  public.  The  number  of  directors 
is  not  to  be  less  than  three  or  more  than  five  ;  the  flrst  are  W.  B .  Foster,  T.  M. 
Foster,  W.  S.  Wreathall,  and  S.  E.  Garcke  ;  qualification,  £200  ;  remuneration, 
£100  per  annum,  divisible.  Registered  offices,  Halimote  Garage,  Hahmote 
Boad,  Alderehot,  Hants. 

South  American  and  General  Syndicate,  Ltd.  (123,398).— 

Registered  July  24th,  by  Budd,  Johnson  &  Jecks,  24,  Austin  Friars,  E.G. 
Capital  £50,000  in  £1  shares.  Objects  :  To  acquire  the  benefit  of  any  conces- 
sions, grants,  decrees,  rights,  powers  and  privileges  for  the  construction  and 
working  of  electric  tramway  lines,  power  stations,  railway  lines  or  other 
public  works  to  carry  on  business  as  tramway,  railwayand  omnibus  proprietors 
and  carriers,  to  supjilv  electric  light  and  power,  to  act  as  engineers,  elec- 
tricians, manufacturers  of  and  dealers  in  electrical  and  water  supply 
apparatus,  &o.  The  subscribers  (with  one  share  each)  are  :—W.  H.Jackson, 
:35  Park  Hall  Road,  East  Finchlev,  N.,  accountant;  H.  A.  Griffin,  Devonport 
House,  New  Maiden,  clerk.  Private  company.  The  first  directors  (to  number 
not  less  than  two  or  more  than  five)  are  to  be  appointed  by  the  sismatories. 
Remuneration  as  fixed  by  the  company. 

Yorkshire  Incandescent  Electric  Lamp  Co.,  Ltd.  (123,421).— 

This  company  was  registered  on  July  2.5th,  with  acapital  of  £2,000  m  £1 
shares,  to  take  over  the  business  carried  on  as  the  Metalline  Electric  Incan- 
descent  Lamp  Co.,  at  83,  Kirkstall  Road,  Leeds,  and  to  adopt  an  agieement 
with  H.  F.  McDowell,  W.  Plews  and  E.  M.  Bailey.  The  subscribers  (with  one 
share  each)  are  — W.  Plews,  The  Woodlands,  Cardigan  Lane,  Burley,  Leeds, 
manufacturer;  H.  P.  McDowell,  Rosslyn,  Knaresbro'  Road,  Harrogate, 
engineer;  E.  M.  Bailey,  Swinnow  Road,  Bromley,  Leeds,  engmeer ;  T. 
Middleton,  96,  Vicar  Lane,  Leeds,  diamond  merchant.  Private  company.  'The 
number  of  directors  is  not  to  be  less  than  three  or  more  than  seven  ;  the  "" 
are  W.  Plews,  H.  P.  McDowell  and  T.  Middleton  ;  qualification,  £100. 
Registered  by  Jordan  4  Son,  Ltd.  116-117,  Chancery  Lane,  W.C. 


Bublin  United  Tramways  Co.  (isiMi),  Ltd. 

Mr.  W.  M.  Murphy  presided  on  26th  ult.  at  the  meeting  held  at 
Dublin,  and  in  moving  the  adoption  of  the  report  for  the  half- 
year  ended  at  June,  he  first  referred  to  the  death  of  Mr.  P.  Bernard, 
who  had  been  a  director  for  10  years,  and  then  alluded  to  the 
provision  of  workmen's  cottages.  The  passenger  traffic  receipts 
were  £149,291,  an  increase  of  £7,290  over  the  corresponding  half 
of  1911.  The  increase  in  expenditure  was  only  £864,  leaving 
£6,532  to  the  good.  The  electrical  department  accounted  for  an 
increase  of  £2,129,  of  which  £1,821  was  due  to  increased  cost  of 
coal  to  provide  against  failure  during  the  colliery  strike.  The 
result  justified  the  expenditure,  for  they  did  not  miss  a  single 
journey.  There  was  a  fall  of  £2,1.")9  in  permanent  way  main- 
tenance expenditure.  Last  year  a  number  of  joint  plates  were 
inserted  which  had  helped  to  prolong  the  life  of  the  rails.  The 
cost  was  charged  to  re%'enue,  and  the  operation  did  not  require  to 
be  continued  this  half-year.  Traffic  expenses  were  up  by  £864, 
due  to  improvement  in  wages  and  hours  of  work.  There 
was  a  reduction  in  interest  paid  on  mortgage  bonds,  because  of 
the  redemption  of  the  latter.  The  balance  was  £57,829,  or  £6,670 
more  than  last  year.  It  was  proposed  to  pay  the  usual  dividends 
of  6  per  cent,  on  the  ordinary  and  preference  shares,  adding  £10,000 
to  permanent  way  renewal  fund,  and  £1,000  to  accident  insurance 
reserve.  The  time  was  coming  when  they  might  find  it  necessary 
to  incur  a  larger  expenditure  on  renewal  of  permanent  way  than 
they  Lad  hitherto  had  to  make,  and  it  would  be  wise  to  have  a  sub- 
stantial sum  in  hand  earmarked  for  this  purpose.  They  were  carry- 
ing forward  £l,67ii  more  than  last  year.  In  future  the  company 
will  probably  meet  once  a  year,  and  pay  interim  dividends,  in 
accoriiance  with  the  Railway  Act  of  Parliament,  which  comes  into 
force  next  year.  The  National  Insur.tnce  Act  would  cost  the  com- 
pany £  1,0110  per  annum. 

The  report  was  adopted,  and  the  dividend  resolution  passed. 


City  of  Buenos  Ayres  Tramways  Co.  (19(>4).  Ltd.— 

The  directors  have  declared  a  dividend  of  Is.  3d.  per  share,  being 
at  the  rate  of  5  per  cent,  per  annum,  less  income-tax,  for  the 
three  months  to  June  30th. 

Chelsea  Electricity  Supply  Co..  Ltd. — The  directors 

have  declared  an  interim  dividend  at  the  rate  4  per  cent,  per 
annum  (2s.  per  share)  on  the  ordinary  shares  for  the  half-year 
ended  June. 

IVational  Gas  Engine  Co.,  Ltd. — Tiie  directors  announce 
an  interim  dividend  at  the  rate  of  5  per  cent,  per  annum,  less 
income-tax,  on  the  preference  shares,  and  9d.  per  share,  less  income- 
tax,  on  the  ordinary  shares  for  the  six  months  ended  June. 
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Edmundson's  Electricity  Corporation.  Ltd. 

The  annual  meeting  waa  held  on  Thursday,  July  25tb,  at  Salisbury 
House,  E.C.,  under  the  chairmanship  of  Mr.  A.  A.  Campbell 
Swinton. 

The  Chaihman,  in  movinir  the  adoption  of  the  report  (see 
El.r.CTHiCAL  Kkvii;w,  pajjo  101),  npolotjiscd  for  the  absence  of 
Mr.  P.  D.  Tuckett,  who  had  been  called  away  to  America  on  private 
business.  Turnintr  to  the  accounts,  he  said  the  jrroes  trading 
profit  had  increased  by  £'M}'J,  dividends  and  interest  by  £2,5.")5, 
while  the  loss  on  working  local  authorities'  undertakings  had 
decreased  by  £1,0S0.  The  I'rban  Co.'s  guarantee  this  year  dis- 
appeared, while  the  increase  of  £l,3.sr)  in  administration  expenses, 
principally  duo  to  the  rearrangement  consequent  upon  the  expiry  of 
the  Vrban  guarantee,  was  more  than  covered  by  the  £2.(itH)  Urban  Co. 
management  fee.  This  year  there  appeared  in  the  accounts  for 
the  lirst  time  a  provision  for  the  redemption  of  de))enture  stock 
under  the  supplemental  trust  deed  of  IIHIH.  Alter  making  this 
provision,  which  amounted  to  £4,720,  the  balance  of  net  profit  was 
£16,111,  as  compared  with  £l(;,l:t.s  a  year  ago  when  no  such  pro- 
vision was  made.  The  results  of  the  year  were  therefore  better  by 
£4,ti'.)(;  as  against  last  year.  They  recommended  carrying  the 
balance  of  titl,!!!  to  reserve.  The  loss  of  £'.•!, 72s  on  the  com- 
pany's holding  of  ordinary  shares  in  the  Urban  Co.  conse(|uent  on 
the  reduction  of  that  company's  ordinary  capital  by  £2  per  share, 
had  been  charged  against  reserve,  and  the  balance  of  the  reserves, 
including  the  net  profit  for  the  past  year,  would  be  absorbed  in  the 
scheme  of  capital  reduction  unanimously  adopted  by  the  share- 
holders at  the  rfcent  meetings  of  the  company  held  for  that  purpose. 
It  was  the  intention  of  the  directors,  as  soon  as  the  scheme  had 
received  the  approval  of  the  Court,  to  pay  a  A  per  cent,  interim 
dividend  for  the  current  year  on  the  new  1)  per  cent,  cumula- 
tive preference  shares  arranged  for  under  the  scheme. 
The  redemption  of  the  prior  lien  debenture  stock  had 
been  effected  at  an  average  premium  of  \''>l  per  cent.,  some  of  the 
stock  having  been  previously  redeemed  at  a  discount.  The  issue 
realised  a))priiximately  £'.M,0(iO  net  in  lUOS,  and  shareholders  might, 
therefore,  cungratulate  themaelvcB  on  the  very  moderate  cost  at 
which  the  company  had  been  extricated  from  an  extremely  critical 
position.  Hy  the  redemption  of  the  prior  lien  debenture  stock  they 
escaped  payment  of  the  additional  i  per  cent,  interest,  which  would 
otherwise  have  become  payable  on  the  4  J  per  cent,  first  mortgage 
debenture  stock  under  the  conditions  of  the  supplemental  trust 
deed  executed  when  the  prior  lieu  debentures  were  issued.  Turning 
to  the  affairs  of  the  sub-companies,  new  equivalent  lamp  con- 
nections showed  an  increase  of  12t),522,  as  compared  with  an 
increase  of  107,20'.l  in  the  previous  year,  and  S8,9:i.")  two  years  ago. 
The  increase  was  largely  for  power  supply.  The  prcfits  in 
subsidiary  companies  had  increased  by  £8,721,  as  against  an 
increase  of  £7,t)l2  a  year  ago,  the  only  substantial  decrease  being 
in  Guernsey  due  to  a  serious  breakdown  of  gas-engine  plant,one  of  the 
contingencies  to  which  electric  supply  undertakings  were  liable.  The 
repairs  necessitated  by  this  breakdown  werenow  practically  complete. 
The  Lancashire  I'ower  Co..  in  which  they  were  largely  interested, 
continued  to  make  substantial  progress,  the  profit  realised  amount- 
ing to  i:lo,6!).5,  as  against  .ttl.ts.")  for  the  previous  year,  and  as 
against  losses  of  over  £4,000  per  annum  in  1907  and  I'.iOS.  The 
Cornish  Power  Co.,  in  which  they  were  interested  through  the 
Urban  Co.,  was  also  developing  most  satisfactorily.  Indeed,  the 
demand  for  power  in  the  area  it  served  had  altogether  exceeded 
their  anticipations,  with  the  result  that  their  ditlieulty  was  to  keep 
pace  with  it.  During  the  year  the  sale  of  the  Winchester  under- 
taking to  the  Corporation  of  Winchester  had  been  completed, 
releasing  an  investment  of  £2.5,815  at  a  net  profit  on  realisation  of 
£."),607,  the  total  amount  received  being  £31,422.  This  sum  had 
'been  applied  towards  redeeming  the  prior  lien  debenture  stock, 
and  had  proved  very  opportune  in  this  connection.  In  company 
with  most  tramway  undertakings,  and  in  consequence  of  the 
phenomenally  fine  summer,  the  Scarborough  tramw,ays  had 
done  better  last  year,  showing  a  profit  of  £804,  as 
against  a  loss  of  £;!9  for  the  previous  year.  The 
general  position  of  these  tramways,  however,  remained 
the  same.  With  regard  to  their  prospects  for  the  current 
year,  the  metal-lamp  economy  still  exerted  a  marked  influence  on 
revenue  in  many  cases,  and  he  regretted  to  say  that  the  results  for 
the  first  quarter  were  somewhat  poor,  due  to  the  coal  strike  and 
dearer  coal  and  the  tendency  for  all  materials  and  wages  to  increase 
in  price.  They  more  than  held  their  own,  but  the  increase  in  profits 
would  have  been  more  rapid  but  for  the  influence  of  these  factors. 
In  future,  until  the  Urban  Co.  resumed  payment  of  ordinary  dividends, 
the  increased  profits  on  the  Urban  Co.'s  £1,250,000  capital  would 
not  be  reflected  in  their  accounts  as  it  had  been  hitherto  during  the 
guarantee  period,  when  the  whole  of  the  increase  had  come  to  them  in 
reduction  of  their  guarantee.  For  the  next  few  years,  therefore, 
the  increase  in  their  gross  profits  would  necessarily  be  affected  by 
this  feature.  It  was  well  that  this  fact  should  be  understood  so  as 
to  avoid  disappointment ;  but  apart  from  this  point,  they  continued 
to  look  forward  with  confidence  to  the  steady  improvement  of  their 
business. 

Me.  S.  Beeton  seconded  the  motion,  and  the  report  was  adopted 
without  discussion. 

Mr.  A.  A.  Campbell  Swinton  was  re-elected  a  director. 


Great  Xortliern  and  City  Railway  Co. 

The  half-yearly   general    meeting   was   held   on  Tuesday   at  the 
Westminster  Palace  Hotel,  the  Earl  of  Lauderdale  presiding. 

The  chairman  in  moving  the  adoption  of  the  report,  said  the 
accounts  showed  a  considerable  improvement  on  those  for  the 
corresponding  period  of  last  year,  in  that  they  were  able  to  carry 
forward  a  small  balance  after  paying  debenture  interest  and  all 
other  fixed  charges,  and  this  in  face  of  difficulties  duo  to  the  recent 
strikes.  Of  all  the  railway  companies  which  had  had  to  struggle 
against  these  difficulties,  that  company  had  almost  the  unique 
misfortune  of  having  to  contend  not  only  with  the  coal  strike 
itself  with  all  its  attendant  expenses  and  inconvenience,  but  also 
ivith  the  disastrous  consequences  of  the  dock  strike  in  London. 
Owing  to  the  energetic  methods  adopted  by  the  general  manager 
and  to  his  forethought  in  taking  timely  advantage  of  opportunities 
to  lay  in  sulficient  supplies  in  anticipation,  an  uninterrupted  and 
effective  train  service  was  maintained  throughout  the  critical 
period  of  the  strike,  but  not  without  an  additional  cost  of  £1,247 
for  power-house  fuel.  When  the  coal  strike  ended  they  thought 
their  troubles  were  over,  but  the  dock  strike  had  proved  in  its 
effects  almost  as  severe  as  the  coal  strike.  Whilst  coal  was  now 
abundant,  though  dear,  and  the  contractors  were  ready  to  deliver, 
the  dock  strike  had  prevented  its  delivery  to  their 
power  house  through  the  Thames  up  the  Regents  Canal.  For 
weeks  they  had  been  deprived  of  their  usual  supply.  The  passenger 
traffic  had  increased  by  over  half  a  million,  and  had  yielded 
additional  revenue  amounting  to  £2,1.18.  The  expenditure,  on  the 
other  hand,  had  on  the  whole  been  £1,140  in  excess  of  last  year. 
Fuel  for  the  power  house  cost  £1,217  more,  of  which  £S98  was  for 
locomotive  generating.  The  ratio  for  working  expenses  came  out 
at  47x2,  as  against  4817  for  the  corresponding  period  of  la.st  year, 
a  most  satisfactory  result,  being  the  lowest  figure  yet  attained. 
They  carried  to  net  revenue  £21,<;87,  as  against  £20,158  last  year, 
or  an  increa-se  of  £1,555,  whilst  in  the  net  revenue  account  there 
was  a  credit  balance  of  £184  to  carry  forward  against  a  deficiency 
of  £1,110  la.st  year.  The  average  fare  per  passenger  was  l'48d. 
compared  with  r51d.  last  year,  which  was  due  to  the  larger  use 
of  strip  and  workmen's  tickets.  The  passengers  per  car-mile  had 
risen  to  7'7,  representing  an  average  of  2i)'3  passengers  in  every 
coach  on  both  up  and  down  journeys,  and  was  the  highest  figure 
reached  since  the  railway  was  opened.  The  subway  connecting 
their  platform  at  Moorgate  with  that  of  the  Metropolitan  Railway 
at  the  same  station  was  on  the  verge  of  being  opened  for  the 
interchange  of  passengers,  and  they  had  entered  into  arrange- 
ments with  the  Metropolitan  and  District  Railways 
for  through  bookings  on  a  revised  scale.  Referring  to  the  tram- 
way competition,  he  said,  as  they  would  remember,  the  electrification 
of  the  L.C.C.  trams  turned  that  company's  business  which  was  fast 
approaching  a  profitable  basis,  into  a  heavy  loss.  The  cheaper 
construction,  the  cheapness  with  which  capital  was  raised,  and  the 
fact  that  the  trams  were  a  surface  service,  whilst  their  fares  com- 
peted with  those  of  the  railway,  were  disastrous  to  the  immediate 
prospects  of  the  company.  From  this  calamity  the  company  was 
slowly  recovering.  But  something  like  dramatic  justice  seemed  to 
be  overtaking  the  trams.  They,  in  their  turn,  in  spite  of  their 
London  County  Council  backing,  were  being  made  to  suffer  by 
the  competition  of  the  motor  bus.  The  motor  'bus,  cheaper  in 
installation,  cheaper  in  running,  cheaper  in  upkeep,  more  flexible 
in  use.  and  speedier  in  transit,  was  severely  cutting  into  the 
business  of  the  trams.  It  seemed  as  though  the  future  of  London 
City  traffic,  owing  to  the  great  congestion  in  the  centre,  might 
possibly  find  itself  solved  by  the  recent  union  of  motor-buses  with 
tubes,  by  which  the  motor-'bus,  acting  as  feeders  or  collectors  for 
the  underground  service,  might  enable  the  transport  of  masses  of 
people  so  collected  with  speed  underground  to  their  central  destina- 
tion, thus  relieving  greatly  the  congestion  of  the  streets.  The 
electric  tram  was.  by  reason  of  its  clumsy  size,  its  occupation 
of  a  definite  position  in  narrow  and  crowded  thoroughfares, 
becoming  obviously  a  nuisance,  and  it  might  well  be  that  the  day 
of  the  electric  tram,  as  a  surface  carrier  in  crowded  districts,  was 
drawing  to  a  close. 

Mk.  Chakles  Steel  seconded  the  motion,  and  the  report  waa 
adopted. 


Lanarli  shire     Tramways     Co. — The     twenty-second 

ordinary  general  meeting  was  held  on  Tuesday  at  the  offices,  83, 
Cannon  Street,  E.C.,  under  the  presidency  of  Mr.  A.  R.  Monks. 
On  the  motion  of  the  chairman,  seconded  by  Mr.  H.  C.  Levis,  the 
report  was  unanimously  adopted. 


Stock  E.vciian^e  Notices. — Applications  have  been  made 
to  the  Committee  to  allow  the  following  securities  to  be  quoted  in 
the  Official  List  ;— 

Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd.— Farther  issue  of  £68,0C0  4 
per  cent,  consolidated  first  mortgage  debenture  stock. 

The  committee  have  appointed  a  special  settling  day  as 
under  and  ordered  the  securities  mentioned  to  be  officially 
quoted  : — 

Tuesday,  August  13lh.— Babcock  &  Wilcox,  Ltd.— Further  issue  of  830,000 
ordinary  shares  of  £1  eacli,  fully  paid,  Nos.  830,001  to  1,660,000. 

Calcutta   Electric   Supply  Corporation,  Ltd.— The 

number  of  units  delivered  to  consumers,  during  the  four  weeks  ended 
June  28th,  1912,  amounted  to  1,012.739,  compared  with  835,288  units 
in  the  corresponding  four  weeks  of  1911. 

Westminster  Electric  !Supply  Corporation,  Ltd.— 

The  directors  have  declared  an  interim  dividend  at  the  rate  of  9  per 
cent,  per  annum,  less  income-tax,  owing  to  the  high  price  paid 
for  fuel  due  to  the  strike,  but  they  express  the  hope  that  during  the 
remainder  of  the  year  the  results  will  enable  the  full  dividend  of 
10  per  cent,  for  the  year  to  be  paid. 
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Central  London  Railway  Co. 

The  directors'    report   for    the   June  half-year   shows  that   the 
financial  results  were  as  follows  : — 


Traffic  receipts 

Miscellaneous  receipts  ... 


£62,fi64       JG()5,901       £3,237  dec. 


Gross  receipts     

Less  working  expenses 


Balance  to   net   revenue 
account  

After  providing  for  interest  on  the  debenture  stock,  and  other  pay- 
ments, there  is  an  available  balance,  including  the  amount  brought 
forward,  of  £7(;,«70,  as  compared  with  £7fi  S78,  in  the  corres- 
ponding period.  After  deducting  £7,Stl4  for  interest  on  the  4J  per 
cent,  preference  stock  there  remains  a  balance  of  i:(i8,77<),  out  of 
whicli  the  directors  recommend  the  declaration  of  a  dividend  on 
the  undivided  ordinary  stock  at  the  rate  of  3  per  cent,  per  annum, 
and  on  the  preferred  ordinary  stock  at  the  rate  of  4  per  cent,  per 
annum,  for  the  half-year,  requiring  £38,538,  leaving  a  balance  of 
.C  30,238.     The  number  of  passengers  carried  is  as  follows  : — 


1909 
1910 
1911 
1912 


Half-year  ending  Half-year  ending 

June.  December.  Total. 

]R,989,109  19,394,286  S8,888.894 

20,6M,«96  19,996,960  40,660.866 

20,006,287  18,076,996           '  88,083,283 

17,249,169  —  17,249,169 


The  continued  decrease  in  receipts  from  passenger  traffic  is 
mainly  attributable  to  the  severe  motor-'bus  competition  and  to 
the  coal  strike  in  the  early  part  of  the  year,  during  which  period 
there  were  fewer  passengers  travelling  generally.  On  the  other 
hand,  there  is  a  further  considerable  reduction  in  working  expenses. 
The  extension  of  the  railway  to  Liverpool  Street  (Creat  Eastern 
Railway)  is  practically  completed,  and  was  opened  for  public  traffic 
on  Sunday  last.  The  Bill  promoted  by  the  Metropolitan  Railway 
Co.  for  running  powers  over  the  Ealing  and  Shepherd's  Bush 
Railway  was  successfully  opposed  by  the  joint  efforts  of  this 
company  and  the  li.W.  Co.  Arrangements  for  the  construction 
of  the  short  extension  from  Wcod  Lane  to  connect  with  the 
G.W.  Railway  are  being  actively  proceeded  with,  so  as  to  have 
this  portion  ready  when  the  line  under  construction  by  the  CW. 
Railway  is  completed.  The  directors  refer  to  the  death,  on 
February  8th,  of  Sir  Henry  Oakley,  who  was  chairman  of  the 
company  from  March,  1898,  to  April,  1911.  The  dividends  will  be 
paid  on  and  after  August  8th  next.  The  meeting  was  held 
yesterday,  August  1st. 


United  River  Plate  Telephone  Co.,  Ltd. 

SiE  Irving  Courtenay  (chairman  and  managing  director)  pre- 
sided on  23rd  ult.  at  Winchester  House,  B.C.,  over  the  meeting  of 
this  company. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  103),  said  that  the  company  continued 
to  make  steady  progress,  in  spite  of  the  fact  that  the  year  which 
had  just  closed  had,  in  some  respects,  not  been  an  ideal  one.  The 
wheat  harvest  in  Argentina  had  not  been  up  to  expectations,  and, 
while  the  maize  was  apparently  to  be  a  record  crop,  the  comparative 
failure  of  some  of  the  other  cereals  had  been  severely  felt.  Then 
the  country  got  something  of  a  set-back  through  strikes,  and  that 
in  turn  was  followed  by  a  certain  amount  of  stagnation,  resulting, 
both  directly  and  indirectly,  from  the  national  coal  strike  in  this 
country.  He  believed  these  troubles  had  now  been,  happily,  sur- 
mounted, but  the  effect  had  not  been  to  help  their  development. 
Last  year  he  reported  the  prevalence  of  widespread  storms  and 
floods,  and  was  sorry  to  say  that  this  year  these  had  been  worse 
than  ever  before.  It  had  cost  them  thousands  of  pounds  to  repair 
the  damage  to  their  property,  to  say  nothinsr  of  the  loss  of  traffic, 
for  .on  several  occasions  when  a  provincial  line  had  been  blown 
down  they  had  been  unable  to  get  near  it  for  a  week  to  put  matters 
right,  whole  tracts  of  country  being  first  converted  into  a  lake, 
and  then  into  a  swamp.  In  the  towns  overhead  lines  had  been 
blown  down,  and  manholes  had  been  flooded  time  and  again  ; 
several  times  men  who  had  been  in  the  manholes  jointing  cables 
had  had  to  escape  for  their  lives,  the  water  entering  the  uncom- 
pleted joint  and  doing  a  great  amount  of  damage.  There  had  been 
great  congestion  in  the  Port  of  Buenos  Ayres.  The  port  authorities 
had  now  reorganised  the  department,  and  these  deplorable  delays 
were  disappearing  ;  and  there  seemed  to  be  good  reason  for  hoping 
that,  given  freedom  from  labour  troubles,  affairs  in  the  port  would 
soon  become  normal.  In  fpite  of  these  various  drawbacks,  they 
had  had  a  good  year.  A  larger  number  of  subscribers  had  been 
connected  than  in  any  previous  year.  A  number  of  outside  towns 
had  been  joined  to  the  Capital.  Exchanges  had  been  opened  in 
several  places  where  they  were  not  previously  established.  They 
had  rebuilt  some  trunk  routes  and  strengthened  others,  and 
generally  bad  maintained  the  service  and  the  plant  in  what  he 
might  call  an  increasing  state  of  efficiency.  In  Buenos  Ayres 
extensions  had  been  made  to  several  of  the  common -battery 
exchanges,  and  as  some  of  these  were  beginning  to  approach 
their  limits  of  expansion,  they  were  already  considering  what 
had  better  be  done  when  additional  accommodation  had  to 
be  provided,  as  it  must  be  shortly.  A  new  toll  exchange 
had  been  opened,  which  had  greatly  improved  their  trunking.  and 
hftd  made  possible  ,thfi  exisansion  in  the  trtink-line  receipts.      They 


had  made  many  minor  improvements,  such  as  increasing  the  number 
of  junction  lines  between  the  various  Buenos  Ayres  exchanges,  thus 
cutting  down  the  time  required  for  communication  between  various 
districts  ;  opening  several  sub-exchanges  in  the  f'apif al  and  suburbs ; 
installing   new    workshops,    &c.  ;    and  the  necessity   for  constant 
watchfulness   and  foresight  in   order  to   see  where  improvements 
could  be  introduced,  would  be  apparent  when  he  told  them  that  in 
1911  they  established  over   'lO   million   telephonic   communications 
for  their  subscribers  in  the  Capital  alone,  and  that  the  number  of 
these  communications  at    the  present  time  was  increasing  at  the 
rate  of  something  like  12  millions  per  annum.       In  face  of  such 
facts  they  had  some  reason  to  congratulate  themselves  in  that  the 
service  kept  on  improving  and  complaints  decreasing.     The  new 
deposit  in  Calle  Valentin  Gomez  had  been   finished,    and  the  bulk 
of  their   stores   removed    there,    and   so   much    bad    the   business 
grown,  that,  although  at  the  time  the  site  was  purchased,    during 
his   visit  to   Buenos   Ayres   in    1906,    the  accommodation   seemed 
ample,  already  they  were  finding  it  none  too  large  for  their  require- 
ments.     The  private  branch  exchange  business  rontinued  to  make 
satisfactory  progress,  and  was  of  mutual  benefit  to  themselves  and 
to  the  subscribers.      They  received  something  like  100,000  calls  a 
month  through   these  private  branch  excharges.      The.y  were  busy 
with  the  undergrounding  of  La  Plata.     Most  of  the  ducts  had  been 
laid,  and  the  cables  to  put  into  them  were  now  awaiting  shipment. 
As  soon  as  arrangements  had   been  made  for  the  necessary  building 
accommodation  they  must   put  in  a  new  and  modern   board   there 
to  take  care  of  the  constantly  increasing  traffic.       The  new  trunk 
line  to  that  city,  mentioned  last  year,  had  not  yet  been  completed, 
owing  to  a  variety  of  causes,  but  the  work  was  being  pushed  on  as 
fast  as  the  weather  and  state  of  the  labour  market  would  permit. 
Considerable  development  had  been  made  in   the   Cordoba   district 
during    the    year,     in    the    way    of    undergrounding    the    plant, 
metallic-circuiting  the  lines,  and  connecting  up  surrounding  towns. 
A  new  board  for  Cordoba  was  on  order,  and  they  expected  soon  to 
have  that  city  equipped  on  the  most  modern  and  jirogressive  lines. 
In  Rosario  progress  had  been  made,  and  they  hoped  to  make  much 
greater  strides  there  when  the  plant  had  been  remodelled.       They 
had    been  trying  to  come  to  some  kind  of  arrangement  with   the 
municipality  before  doing  this,  but  he  was  sorry  to  say  that  up  to  the 
present  they  had  not  succeeded.     They  were  making  arrangements 
to    provide   for   the  immediate  future   in  a  temporary  way,  and  if 
once  they  could  come  to  an  understanding,'  with  the  municipality, 
they   were   prepared  to  put  in  entirely  new  switchboards  in  that 
important   centre.       They  had  been  prepared,  and  indeed  anxious, 
this   year   to   do   even   more   than   they  had  done  in   the  way  of 
development,  but  the  necessary  permits  from   the  authorities  were 
not  always  obtainable  as  quickly  as  they  could  desire,  and  frequently 
long  delays  occurred  before  they  could  obtain  the  necessary  con- 
cession to  connect  up  a  new  town  or  to  run  some  new  trunk  lines. 
On  the  whole  they  couldnotcomplain  of  the  treatment  they  received. 
The  subways  were  extending  rapidly.      In  large  towns  these  were 
absolutely  a  necessity.     Overhead  wires  alone  would  soon  get  so 
thick  as  to  be  at  once  an  eyesore  and  a  menace,  and  besides,  these 
always  constituted  the  vulnerable  point  of  a  telephone  company. 
Hitherto  subway  work  had  been  mostly  confined  to  the  larger  cities, 
but  they  were  now  finding  that  in  all  directions  local  authorities,  in 
their  endeavours  to  beautify  the  towns,  were  objecting  to  poles  in 
the   streets,  and  they    had   in   consequence   had   to   put  a  certain 
amount  of  cable  underground,  even  in  comparatively  small  towns. 
This  was  a  condition  of  things  which  made  it  necessary  for  them  to 
acquire  their   own   exchanges,   and  pursuing  their  usual  policy  in 
this  respect,  they  had  purchased  land  and  buildings  in  several  pro- 
vincial towns  to  house  their  exchanges.     The  various  developments 
had  necessitated  further  capital,  and  it  was  proposed  to  make  a 
fresh   issue  of   40,oOO  ordinary  shares.      These,   as    on    previous 
occasions,  would  be   offered   to   the   ordinary   shareholders  at  par. 
After  careful  consideration  they  had  decided  to  alter  the  date  for 
terminating  the    company's    financial  year   from    March    Slst    to 
December  31st.      This  would  enable  them  in  future  to  present  the 
accounts  in  April,  which   they   thought  would  be  an  improvement. 
At  the  last  meeting  he  showed  the  liability  of  telephone  plant  to 
obsolescence  and  deterioration  of  one  kind  and   another,  and  the 
necessity  for  a  very  strong  fund  to  meet  any  possible  contingency 
in  this  connection.      They    proposed  to  continue  the   policy   then 
inaugurated    and    appropriate   a    further    £40,000.       They    were 
satisfied  that  this  was  not  by  any  means  too  much  in  view  of  their 
great  and  continuous  expansion.      They  had  expended  during  the 
year  £213,.594   on  extensions  of   plant  and  about   £20.000  on  real 
estate,  buildings,  &c.      The  securities  were  up  by  about   £18,000, 
representing  investments  made  during  the  year,  and  the  stock  of 
materials  by  about  £3.'),000.     They  had  also  on  March  31st  a  sum  of 
£80,000  on  loan  against  securities,  but  this  sum  had  since  been  with- 
drawn and  practically  all  used  for  the  necessities  of  the  business. 
Their  receipts  and   expenses  in  Argentina    showed    increases    of 
£67,685  and  £60,24.5  respectively.       The   latter   sum   included  the 
year's  appropriation    for  renewal   of  plant,  and   it  was   this  item, 
which  was  not  cash  expenditure  but  provision  for  the  future,  which 
accounted  for  the  largest  part  of  this  apparent  increase  in  expenses. 
The  other  items  were  all  normal,  the  net  result  showing  a  profit 
for  the  year  of  £136,511,  as  against  £129,8.54  last  year.     They  pro- 
posed an  appropriation  oif  £2,000  to  the  staff  provident  fund.     The 
fund  was  a  contributory  one,  and  was  doing  excellent  work  among 
the  employes  in  Argentina.      As  the  company  got  most  loyal  and 
often  devoted  service  from  the  staff  at  any  hour  of  the  day  or  night, 
.and  sometimes  under  very  trying  conditions,  he  was  sure  the  share- 
holders would   be   absolutely  in   sympathy  with  this   grant.     The 
directors   recommended   a  final   dividend    of    5    per   cent,   on    the 
ordinary  share  capital,  making,  with  the  interim  dividend  paid  on 
December  30th  last,  a  return  of  8   per  cent,   for  the  year,  free  of 
income-tax. 
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Siii  F.  OiiKKN  seconded  the  motion. 

Mil.  Maistin  IIkuziikim  called  ottention  to  the  automatic  nystcm 
of  telephony,  which,  ho  believed,  would  do  jrreat  thinij.')  for  tele- 
phony in  future  years,  and  trusted  that  the  board  would  pive  it  a 
trial.  lie  al.so  a^kcA  whether  the  reserve  of  £4ii,()(io  alluded  to  was 
not  lens  than  were  the  auniH  put  by  tor  ai^iniilar  purpose  in  past  years, 
in  proportion  to  their  capital  and  entragemcnts.  Perhaps,  however, 
the  hoard  had  provided  for  this  in  the  larpe  sum  put  aside  for 
mainteuance. 

Mh.  Stammkus  asked  if  the  board  thouirht  they  could  continue 
to  pay  the  same  dividend  when  the  capital  was  increased. 

The  CiiAiHMAN  said  he  hoped  the  new  capital  would  make  no 
difference  to  the  dividend.  The  board  watched  every  development 
in  telephony,  and  they  had  placed  an  experimental  order  for  an 
ttutomatic  board,  The  answer  as  to  the  sulliciency  of  the  reserve 
was,  as  Mr.  Ilerzheim  himself  su^^^ested,  in  the  amount  set  aside  for 
maintenance. 

The  directors  were  re-elected,  and  on  the  motion  of  the  Chairman, 
seconded  by  Mr.  Geo.  Keith,  it  was  a^rretd  to  increase  the  capital 
of  the  company  to  £2,000,000  by  the  creation  of  100,000  new  shares 
of  £5  each. 

The  CiiAiUMAN  moved  a  vote  of  thanks  to  the  consultative  Com- 
mittee, the  preneral  manager  and  staff  in  Argentina,  and  the  secretary 
and  staff  in  London. 

Sir  J.  Gavkv,  in  seconding  tha  motion,  referred  to  his  recent 
visit  to  Argentina,  where  he  had  come  into  close  touch  with  the 
oommittec  aud  the  staff,  and  had  been  much  impressed  with  the 
zeal  and  energy  with  which  they  carried  out  their  work,  and  the 
discretion  and  tact  with  which  they  carried  on  the  negotiations  with 
the  authorities.  He  had  inspected  the  plant  in  the  large  cities  and 
some  of  the  trunk  lines,  and  was  pleased  with  the  work  carried  on 
and  the  developments  which  had  taken  place.  He  experienced  some 
of  the  storms  the  chairman  had  referred  to,  and,  as  a  result,  had  a 
conference  with  the  technical  staff  of  the  company,  which,  he 
trusted,  would  tend  to  minimise  the  damage  from  that  cause  in  the 
future.  lie  had  also  discussed  with  the  staff  the  steps  which  must 
he  taken  in  the  next  four  or  five  years  to  deal  with  the  growth  of 
the  business,  and  this  also,  he  trusted,  WQuld  lead  to  an  efficient  and 
economical  lay-out. 

The  motion  was  carried,  and  the  meeting  concluded  with  a  vote 
of  thanks  to  the  board. 


City  of  London  Electric  Li«:Iitin^  Co.,  Ltd. 

The  half-yearly  interim  report  gives  a  comparison  of  the  position 

of  the  company  at  various  periods,  from  which  we  extract  the 
following  :— 

Dpc,  Deo.,  June. 

1910.  I'Jll.  1913. 

No.  or  onkomers I3,87i>  14,346  14,277 

Kw.  connected         37.1i7  89,123  39,963 

On  June  26th,  I  it  12,  in  addition  to  the  above  connections,  there 
were  orders  in  hand  for  a  further  l,(y7  KW.  awaiting  connection 
on  completion  of  the  consumers'  wiring,  delivery  of  motors,  4;c.,  as 
compared  with  '.I2."^  kw.  on  June  28tb.  1911. 

First                 First  First 

six  months,      six  months,  six  months, 

1910.                   1911.  1913. 

Approx.  gross  revenue  from  all  sources  ..  l'U0,.W9            £14n,76M  i'149,433 

Increase  on  previous  year 4,433  dec.           G,199  3,GIU 

First                First  First 
six  months,  six  months,  six  months, 
:i9l0.                   1911.  1913. 
Approximate  net  revenue  tor  halt-year..    jE7(),499             iBl,676          fS0,768 
Add  amount  brought  torward  from  pre- 
vious year 2.?,i;i;S                 27,650              26,943 


Total 


fl02,l«7 


£109,333         £106,696 


The  number  of  units  sold  was  lo,nL'2,3S.5,  as  compared  with 
13,388,242  during  the  corresponding  period  of  Ulll.  an  increase  of 
234,143  units,  which  occurred  entirely  in  the  demand  for  power 
purposes,  the  units  supplied  for  lighting  and  heating  being  some- 
what less  than  in  1911.  In  the  firi-t  six  months  of  1912  there  has 
been  a  net  increase  of  840  in  "  kilowatts  connected,"  as  compared 
with  an  increase  of  972  in  the  corresponding  period  of  1911.  The 
approximate  net  revenue  for  the  half-year  was  £80.7."j3,  of  which 
£18,000  is  required  for  payment  of  interest  on  loans  and  debenture 
stocks,  .fcc,  leaving  .i 62,7.53,  plus  £25,943  brought  forward,  making 
£88,696  available  lor  reserve  and  other  appropriations,  dividends, 
and  carry  forward.  On  July  17th  the  directors  declared  dividends 
at  the  rate  of  6  per  cent,  per  annum  for  tlie  half-year  ended  June 
30th,  1912,  on  both  classes  of  shares,  absorbing  .t31,243,  leaving  an 
unappropriated  balance  of  £57,4.")3.  Warrants  for  these  dividends, 
less  income-tax,  will  be  posted  on  September  16th.  The  stock  of 
coal  referred  to  in  the  last  annual  report  has  proved  of  the  greatest 
value  in  the  maintenance  of  a  full  aud  uninterrupted  service 
throughout  the  period  of  the  coal  strike  and  the  subsequent  strike 
of  London  Dock  labourers  and  lightermen  which  is  still  proceedirg', 
During  the  current  year  additional  rates,  imposed  by  the  qnin- 
qnennial  valuation  of  1910,  will  be  payable.  Working  expenses 
will  also  tend  to  be  increased  in  future  by  the  enhanced  cost  of 
coal  and  other  materials,  and  by  contributii  ns  payable  by  the  com- 
pany under  the  National  Insurance  Act,  both  on  account  of  sickness 
insurance  and  unemployment  insurance.  Since  the  ordinary 
general  meeting  of  the  company  held  in  M.irch  last  there  have  been 
active  dtalings  in  the  company's  shares.  So  far  as  the  directors 
could  ascertain  the.se  were  due  to  persistent  rumours  that  the  City 
Corporation  was  considering  the  advisability  of  exercising  its 
option  to  purchase  the  company's  undertaking  in  1914.  As  no 
negotiations  of  any  kind  between  the  Corporation  and  the  company 


had  token  place,  the  directors  connidered  it  their  duty  to  announce 
publicly  that  such  was  the  case,  and  that  they  bod  no  knowledge 
of  the  intentions  of  the  f'orporation  as  regards  a  proposed  purchase 
ritimately,  the  Court  of  Common  Council  resolved  that  "it  wouM 
be  inexpedient  to  take  any  steps  in  the  matter  at  the  present  time 
and  recommending  that  such  rights  of  purchase  be  not  exercised  in 
1911  or  19|-..' 


metropolitan  District  Railway  Co, 

The  expenditure  on  capital  account  during  the  June  half-year  was 
£30,77."..  The  gross  receipts  on  revenue  account  were  £344,255, 
being  an  increase  of  £9,,S76.  The  working  expenses  were  £140,952, 
a  decrease  of  £13,590,  but  in  previous  half-years  the  charge  for 
electric  current  included  interest  on  the  cost  of  the  power  house, 
&c.,  whereas  from  January  1st  last,  when  the  power  honse  under- 
taking wa.s  leased  to  the  company  ard  the  London  Electric  Railway 
Co.  jointly,  the  interest,  by  way  of  rent  payable  under  the  lease, 
appears  in  the  net  revenue  account.  After  providing  for  interest 
and  other  charges  and  setting  aside  £1o,OijO  as  a  reserve  forrenewals, 
the  net  revenue  account  shows  a  credit  balance  of  £H3,491,  out  of 
which  the  directors  recommend  dividends,  payable  on  August  8th, 
at  the  rate  of  £4  per  cent,  per  annum  on  the  4  per  cent,  guaranteed 
stock,  at  the  rate  of  £  I  lOs.  per  cent,  per  annum  on  the  1  i  per  cent, 
first  preference  stock,  and  an  interim  dividend  at  the  rate  of  £2 
per  cent,  per  annum  on  the  '>  per  cent,  second  preference  stock. 

The  comparative  figures  for  the  first  halves  of  the  years  1!I12  and 
191 1  are  as  under  : — 

June  Jane 

half-year,     halt-year,  Inc.  Or 

1913.  1911.  or  dec,    per  cent. 

Oroes  revenue <:U4,3S5        £334,379         +  £9,876       3'9S 

Working  expi-ndiliire  . .         £140,9I)2*       £164.642       —  £13,690         — 

No.  of  passengers,  including 
workmen  and  8ca.son  ticket- 
holders' Journeys    ..  42,910,560      41.608,831      -1^1,406,799       8'89 
No.  of    paesenifi-rs    carried 

at  workmen's  fares  . .         7.;n9,994        7,069,464        -^  310,690       4-8» 

Pusenger  reci'Ipts    . .  £826,434         £313,673        -i  £11,863        878 

Average     receipt     per 

passenger 1  82d.  I'Sld.  i  O'Old.        0  65d. 

TralnmilcageonDistrictRy.        a,037,'*H         1,8CK,620        -r  '228  644      12'B4 

Car-mileage  on  District  By.        8,0&4,8K5        7.443,618        +  640,867       8-61 

*  See  above  reference  to  power  house  lease. 

The  traffic  receipts  and  working  expenses  have  been  adversely 
affected  by  the  national  strike  of  coal  miners  and  of  the  transport 
workers  on  the  Thames.  Tn  the  corresponding  half-year  there  was 
an  abnormal  increase  in  the  traffic  owing  to  the  Coronation  fes- 
tivities. The  company  have  sold  during  the  past  half-year  £  150,000 
of  prior  lien  debenture  stock  to  pay  for  the  6.">  new  carriages  which 
have  now  been  placed  in  service,  and  for  other  capital  purposes. 
The  Metropolitan  District  Railway  Bill  has  been  passed  by  Parlia- 
ment and  awaits  Royal  assent.  The  London  Electric  Railway  Bill 
and  the  G.E.  Railway  Bill  have  been  passed  l)y  Parliament  and 
await  Royal  assent.  An  approved  society  under  the  National 
Health  Insurance  Act.  1911,  is  being  formed  for  the  benefit  of  the 
employi's.  Jlcmbets  of  this  society  will  receive  extra  benefits  in 
addition  to  the  minimum  benefits  payable  under  the  Act. 

Year,  Passengers.  Receipts. 

1910 72,733,613  £560,534 

Half-year  ended 

June,  1911 41,503,831  £313,672 

Dec,  1911 39,897,061  £300.625 

June,  1UI2 42,910,560  £325,434 

The  meeting  was  held  yesterdayj 


metropolitan    Railway    Co. 

The  directors  report  that  the  total  receipts  for  the  June  half-year 
amount  to  £391,441,  and  the  expenses  to  £191.462,  leaving  a  profit 
of  £199,979.  Compared  with  the  corresponding  half-year  of  1911 
the  receipts  show  a  decrease  of  £9.295  and  the  expenses  a 
decrease  of  £4,20-").  The  net  revenue  account,  after  providing 
for  the  interest  upon  the  debenture  stocks  and  other  fixed 
charges  and  placing  £7,500  to  the  electrical  renewal  and 
depreciation  fund,  shows  a  balance  of  £158,815  which  will 
permit  of  the  payment  of  dividends  upon  the  preference 
stocks,  and  leave  £53,074  available  for  dividend  upon  the  ordinary 
stock.  The  directors  recommend  a  dividend  upon  the  ordinary  stock, 
for  the  pnst  half-year,  at  the  rate  of  £1  10s.  per  cent,  per  annum, 
carrying  forward  £4.611.  The  dividend  on  the  surplus  lands  stock, 
for  the  half-year,  wOl  be  at  the  rate  of  £2  lis.  per  cent,  per  annum. 
The  receipts  from  passenger,  goods  and  mineral  traffic  experienced  a 
set-back.  The  prolonged  coal  miners  strike  not  only  stopped  the 
transit  of  coal,  but  caused  a  considerable  decline  in  the  goods  and 
mineral  traffic  over  the  railway,  and  necessitated  a  restriction  in 
the  passenger  train  service.  The  passenger  traffic  continued  to  feel 
the  keen  competition  of  the  growing  motor  omnibus  and  tramway 
services,  while  the  fact  that  the  receipts  during  the  last  month  of 
the  half-year  compared  with  the  exceptionally  heavy  business 
arising  from  the  Coronation  festivities  in  1911,  has  also  to  be 
taken  into  account.  On  the  other  hand,  the  season  ticket  traffic 
maintained  the  satisfactory  development  which  has  been  a  marked 
feature  for  some  years.  The  Bill  promoted  by  the  company 
authorising  the  construction  of  a  branch  line  to  Watford  and  the 
widening  of  the  existing  line  between  Finchley  Road  and  Wembley, 
has  been  rassed  by  both  Houses,  and  is  now  awaiting  the  Royal 
Assent.  PaTliamentary  sanction  has  also  been  given  to  the  BUI 
deposited  by  the  G.E.  Railway  Co.,  which  included  powers  for  the 
electrification  of  the  East  London  Railway.  The  substitnticn  of 
improved  machines  for  the  existing  electrical  plant  at  Neasdea 
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•  utiuues  to  progress  satisfactorily,  and  the  economy  resultingf  from 
lie  change  is  already  appreciable.  The  projected  alteration's  at 
Baker  Street  station  are  in  a  forward  state,  and  further  contracts 
have  been  let  during-  the  half-year.  The  new  road-bridge  across 
the  station  at  King's  Cross  was  opened  to  the  public  on  July  1st, 
and  the  remaining  works  in  connection  with  the  reconstruction  of 
that  station  are  rapidly  approaching  completioQ.  The  arcade  over 
the  Liverpool  f?treet  station  was  opened  in  January  last,  and  most 
of  the  shops  have  been  already  let  at  satisfactory  rents.  The  sub- 
ways at  Moorgate  Street  to  connect  this  Co.'s.  station  with  those  of 
the  City  and  South  London  and  Great  Northern  and  City  Railways 
are  nearly  completed,  and  will  be  opened  at  an  early  date.  The 
work  of  electrifying  the  East  London  Railway  by  the  lessee 
companies  is  well  in  hand,  and  when  this  is  completed  the 
through  running  of  Metropolitan  trains  over  that  line  will  be 
resumed.  The  widening  of  the  line  between  Finchley  Road  and 
Wembley  Park  has  been  ccmmenced,  and  considerable  progress 
will  be  made  during  the  present  half-year. 

Gross  receipts  for 
Year.  Passeogers.      passengers,  goods, 

minerals,  and  tolls. 
)909         99.961,997  £696,881 

1910  102,849,458  718,089 

1911  101,620,668  72i,745 

1912  to  June  SOth     .  .  50,338,009  351,812 

The  dividends  will  be  payable  on  August  llth.      The  meeting 
was  held  on  July  31st. 


Metropolitan  Electric  Xi'aiinvajs,  Ltd. 

Mr.  E.  Gaucke  (chairman)  presided  on  Friday  last  week  at  the 
Electrical  Federation  Offices,  1,  Kingsway,  W.C,  over  a  largely 
attended  meeting  of  the  shareholders,  to  consider  resolutions  re- 
ducing the  capital  from  £l,.iOO,000  to  .it  1,074,504,  as  briefly 
explained  on  page  It'.i  of  our  last  issue. 

The  Chaibjian,  in  proposing  the  adoption  of  the  resolutions, 
said  the  main  reasons  for  the  proposals  was  explained  at  the  meet- 
ing held  on  April  3rd,  when  he  stated  that  if  they  waited  until 
the  dividends  paid  increased  to  such  an  amount  that  the  deferred 
shareholders  would  be  in  immediate  expectation  of  a  dividend,  theu 
considerable  pressure  would  be  brought  to  bear  on  the  directors  to 
pay  higher  dividends  on  the  ordinary  shares,  and  then  there  would 
be  considerable  risk  of  the  directors  not  lieing  able  to  place  to  the 
reserve  fund  as  much  as  they  deemed  to  be  necessary  in  the  interests 
of  the  company.  Those  of  them  who  had  been  in  companies  which 
possessed  founders'  shares  were  aware  of  the  great  difficulties  which 
arose  from  possible  conflict  of  interests  due  to  the  existence  of  such 
shares.  In  their  case  the  deferred  shares  were  very  much  in  the 
position  of  founders'  shares,  and  anticipating  difficulty  in  the  future 
the  directors  deemed  it  to  be  their  duty  to  advise  the  shareholders 
to  deal  with  the  difficulty  before  it  arose,  rather  than  wait  until  it 
became  acute.  The  essence  of  the  matter  could  be  stated  in  a  few 
words,  but  first  he  would  like  to  make  it  clear  that  the  interests 
of  the  preference  shareholders  were  in  no  way  affected  by  the  pro- 
posal. At  present  the  deferred  shares  were  not  entitled  to  any 
dividend  until  the  ordinary  shares  had  received  S  per  cent,  in  any 
one  year,  and  with  regard  to  capital  rights  the  deferred  share- 
holders had  no  interest  until  the  whole  of  the  capital  represented 
by  the  ordinary  shares  had  been  returned.  After  that  the  deferred 
shareholders  were  entitled  to  one-half  of  the  surplus  assets.  The 
effect  of  the  proposed  conversion  was  to  give  to  the  deferred  share- 
holders an  interest  very  nearly  equal  to  one-sixth  of  the  ordinary 
capital  so  far  as  profits  were  concerned,  and  they  would  have  one- 
sixth  participation  in  the  assets.  The  company  had  only  to  earn 
1:7, HOG  more  than  they  were  at  present  earning,  which  would  re- 
present 2  per  cent,  on  the  ordinary  shares,  before  the  deferred  shares 
ranked  tor  dividend,  and  when  that  stage  was  reached  the 
antagonism  would  become  acute.  It  had  been  suggested  that 
they  might  wait  until  the  position  was  changed,  but  if  they  did  so 
it  would  be  much  more  difficult  to  deal  with  the  subject  on  the  terms 
which  could  be  arranged  now,  and  the  directors  might  find  them- 
selves reproached  for  not  dealing  with  the  problem  when  it  was 
more  easy  of  solution.  It  was  the  duty  of  the  directors  to  do  the 
right  thing  for  the  shareholders  collectively,  and  not  to  argue  in 
the  interests  of  either  class.  The  directors  had  taken  a  good  deal 
of  time  in  weighing  the  respective  claims,  and  the  conclusions  they 
had  arrived  at  were  embodied  in  the  resolution.  They  felt  that  the 
giving  of  5s.  for  every  deferred  share  in  ordinary  shares,  ex:pressed 
a  fair  and  equitable  arrangement  between  the  two  classes  of  share- 
holders. The  cost  of  doing  this  was  not  a  very  serious  one  for  the 
ordinary  shareholders.  The  converted  shares  would  not  rank  for 
dividend  till  1913,  and  if  the  company  paid  the  same  dividend  as 
last  year,  viz.,  6  per  cent.,  the  amount  required  to  pay  the  dividend 
on  the  converted  shares  would  be  £4,900.  It  would  not,  however, 
necessarily  coat  the  ordinary  shareholders  that  amount,  because  the 
conversion  would  enable  them  to  reduce  the  capital  by  £235,000. 
That  capital  was  not  represented  by  what  were  called  tangible  assets, 
and,  indeed,  it  was  difficult  to  say  what  it  was  represented  by. 
Perhaps  an  accurate  definition  would  be  to  say  it  represented  good- 
will. They  would  recollect  the  circumstances  under  which  the 
deferred  shares  were  created — they  were  given  to  the  shareholders 
of  the  old  North  Metropolitan  Tramways  Co.  by  way  of  making  up 
the  nominal  value  of  their  shares  whicli  at  the  time  was  not  repre- 
sented by  market  value,  and  therefore  it  was  strictly  in  the  nature 
of  a  payment  of  goodwill.  Part  of  the  reduction  of  capital  would 
be  applied  to  writing  off  the  preliminary  expenses  which  stood  in 
the  balance-sheet  at  £92,000.  At  present  they  were  writing 
off  the  item  out  of  profit  and  loss  at  the  rate  of  £3,000 
a  year,  and  this  £3,000  would  go  a  long  way  towards 
making    up    the    £4,900.      The    net    result     of     the    scheme 


was  that  whilst  they  were  paying  small  dividends  the  terms  of  the 
conversion  were  in  favour  of  the  deferred  shareholders,  whilst  if 
they  were  able  to  pay  large  dividends  then  the  terms  would  be  in 
favour  of  the  ordinary  shareholders.  He  quite  recognised  theic 
was  a  little  element  of  speculation  in  the  transaction.  The  future 
of  the  company  was  full  of  possibilities,  and  they  had  only  to  earn 
2 ',  per  cent,  more  on  their  ordinary  shares  in  the  North  Metro- 
politan Power  Co.  to  bring  the  ordinary  dividend  in  the  Metro- 
politan Electric  Tramways  Co.  up  to  8  per  cent,,  assuming,  of 
course,  that'  the  tramway  situation  remain  the  same.  But.  as 
they  were  aware,  their  tramway  receipts  were  being  cut  into  by  the 
competition  of  the  motor  omnibuses,  and  in  order  to  preserve  their 
property,  and,  if  possible,  earn  further  profits  they  were  going  to  run 
'buses  also.  They  might  improve  their  position  by  meeting  com- 
petition by  competition,  or  they  might  be  able  to  do  better  by 
co-operation.  Obviously,  he  thought,  both  sides  would  prefer 
friendly  co-operation  if  that  were  possible,  and  more  than  that  it 
would  be  inadvisable  for  him  to  say  at  the  moment.  He  could  only 
leave  it  in  the  hands  of  the  shareholders,  but  he  might  say  the 
proxies  they  had  received  were  overwhelmingly  in  favour  of  the 
scheme. 

SiH  E.  Spencer  seconded  the  motion. 

Mr.  Skeel,  as  one  who  had  paid  £1  for  shares  in  the  company 
recently  expressed  the  opinion  that  the  board  ought  to  resist  any 
pressure  that  deferred  shareholders  might  bring  upon  them  with 
regard  to  the  placing  of  adequate  sums  to  reserve  and  leave  the 
capital  as  at  present. 

Mr.  Spilsbury  severely  criticised  the  action  of  the  board  of  the 
old  North  Metropolitan  Tramways  Co.  in  advising  their  share- 
holders to  accept  the  deferred  shares. 

The  Chairman  asked  Mr.  Spilsbury  if  he  attributed  anything  of 
an  unscrupulous  character  to  the  directors  of  the  Metropolitsn 
Electric  Tramways  Co. 

Mr.  SPiLsiiUKV  said  he  did  not.  It  seemed  to  him  that  the 
deferred  shares  were  now  blocking  the  progress  of  the  company, 
and  hence  he  considered  the  ordinary  shareholders  ought  to  make 
some  sacrifice. 

Mb.  .Sharp  also  thought  it  an  unreasonable  thing  that  the 
deferred  shareholders  should  be  asked  to  sacrifice  75  per  cent,  of 
their  holdings. 

The  Chairman  said  he  had  tried  to  put  the  whole  matter  clearly 
before  them,  and  it  was  apparent  from  the  remarks  made  that  each 
class  of  shareholders  thought  they  were  making  sacrifices. 

The  resolutions  were  then  put  and  carried. 

Subsequently  separate  meetings  of  the  ordinary  shareholders  and 
of  the  deferred  shareholders  were  held,  and  the  necessary  resolations 
for  the  carrying  out  of  the  scheme  adopted. 


London  Electric  Railway  Co. 

The  directors  report  that  during  the  June  half-year  the  capital 
expenditure  was  £76,627.  The  gross  receipts  on  revenue  account 
have  amounted  to  £389,011,  being  a  decrease  of  £3,806,  as  com- 
pared with  the  corresponding  half  of  last  year.  The  working 
expenses  were  .£156,161,  a  decrease  of  £18,758,  but  in  previous 
half-years  the  charge  for  electric  current  included  interest  on  the 
cost  of  the  power  house,  i*cc.,  whereas  from  January  1st  last,  when 
the  power  house  undertaking  was  leased  to  this  company  and  the 
Metropolitan  District  Railway  Co.  jointly,  the  interest  by  way  of 
rent  payable  under  the  lease  appears  in  the  net  revenue  account. 
After  providing  for  interest  and  rents,  and  reserving  £7,.500  for 
contingencies  and  renewals,  there  remains  a  balance  of  .£121,654 
available  for  dividends,  and  the  directors  recommend  that  a 
dividend  at  the  rate  of  4  per  cent,  per  annum  be  declared  on  the 
4  per  cent,  preference  stock,  and  that  a  dividend  at  the  rate  of 
1  per  cent.,  per  annum  be  declared  on  the  ordinary  shares,  leaving 
£12,014  to  be  carried  forward.  The  dividends  will  be  payable  on 
August  8th.  The  comparative  figures  for  the  corresponding  half 
years  of  1912  and  1911  are  as  under  : — 

Half-year  ending    Half-year  ending 

June  SOth,  1912.       June  30th,  1911.     Decrease.    Per  cent 
Gross  revenue    ..         ..        i'389.011  £392,817  £3,8t6        --969 

Working  expenditure  *£156,161  £174,919  £18,758  — 

Passenger  receipts       , .        £368,325  £869,326  £6,001        —1-626 

Train  mileage     ..         ..        2,f  88,949  2,728.961  40,012       —1-466 

Car  mileage        . .  9,100,307  9,284.870  184,663       -1-988 

*  See  above  reference  to  power-house  leases. 
The  passengers  carried  has  been  as  under  : — 

Passengers  including 
season  ticket  holder^' 
Half-year  ending  journeys.  Receipts. 

December,  1910 46,666,279  £332,563 

June,  1911 52,618,334  8t-9,826 

December,  1911 49,666,812  842,461 

June.  1912 51,691,661  868,826 

The  traffic  receipts  and  working  expenses  have  been  adversely 
affected  by  the  National  strike  of  coal-miners  and  of  the  transport 
workers  on  the  Thames.  In  the  corresponding  half-year  there  was 
an  abnormal  increase  in  the  traffic,  owing  to  the  Coronation 
festivities.  The  London  Electric  Railway  Bill  has  been  passed  and 
now  awaits  Royal  Assent.  Some  amendments  were  made  during 
the  Committee  stage,  the  most  important  being  the  deletion  of  the 
provision  for  an  additional  passenger  exit  to  Argyll  Place  at  the 
Oxford  Circus  station.  The  Metropolitan  District  Railway  B:ll 
and  the  Edgware  and  Hampstead  Railway  Bill  have  been  passed 
and  await  Royal  Assent.  An  approved  society  under  the  National 
Health  Insurance  Act,  1911,  is  being  formed  for  the  benefit  of  the 
employes.  Members  of  this  society  will  receive  extra  benefits  in 
addition  to  the  minimum  benefits  payable  under  the  Act, 

The  meeting  was  held  yesterday. 
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Sontli  American  Light  anti  Tower  Co.,  Ltd. 

TiiK  directors'  report  for  the  year  ended  March  :il8t,  1912,  slateb 
that  the  net  profit  was  £0,787  plus  £."180  brou(,'ht  forward,  niakinpr 
available  £7, Htl",  which  is  to  be  dealt  with  as  follows  :—l)ividend 
of  1  per  cent,  on  the  £150,000  capital  issued,  .fG,00O,  interest  at  the 
rate  of  i  per  cent,  per  annum  on  £3(;,40'J  capital  expenditure 
incurred  durinjf  the  year  by  the  railway  company,  £tJ02,  to  reserve 
.*305,  carrying  forward  £  159.  The  directors  further  recommend 
that  the  premium  on  the  redemption  of  the  £M,UW  old  debentures 
(viz.,  .<; 2,000)  should  be  charged  against  the  reserve  account.  Hy 
the  agreement  of  .luly  2r>th,  I'.UO,  the  company  i»  saved  from 
large  capital  expenditure  for  the  purchase  of  generating  plant,  and 
the  railway  company  is  relieved  from  keeping  in  repair  the  old 
generating  gas  plant. 
The  steady  increase  in  the  business  has  been  as  under  : — 


March, 

March, 

March, 

1«10. 

1911. 

1912. 

Arc  lamps,  conuected 

511 

6H7 

oaa 

8-0.1'.  inoan.  laiiipq  connected 

89,084 

44,514 

4(i,6aO 

Fans,  oonneoled          

300 

219 

271 

Motors 

Wi 

75 

HI 

Cu&tomerb          

900 

1,116 

1,881 

The  Right  H  .n.  Frederick  Huth  .lackson  retired  from  the  board 
on  November  I3ih  last,  and  Mr.  A.  H.  liartlett  was  elected  in  his 
l)lace. 


The  nineth  annual  general  meeting  was  held  on  .July  2.')th  at 
Dashwood  House,  K.c.,  Mr.  T.  Penn  (jaskell  presiding. 

The  Chairma.n  in  proposing  the  adoption  of  the  above  report, 
said  that  the  past  had  been  the  least  progressive  year  that  the  com- 
pany had  had  for  some  time,  but  he  was  glad  to  say  that  the  pros- 
pects now  were  very  much  better.  As  they  were  aware,  Ilahia 
Blanca  had  suffered  very  greatly  for  some  years,  owing  to  the 
deficient  harvests.  The  harvest  of  the  past  year  had  been  compara- 
tively good,  and  he  believed  they  were  going  to  see  the  effects  of  it 
as  regarded  the  company  in  the  current  year.  The  net  receipts 
during  the  past  year  wore  between  'J  and  10  per  cent,  better  than 
those  of  the  previous  12  months,  but  the  receipts  for  April  of  the 
current  year  had  created  a  recoid,  and  showed  an  increase  of  about 
2.")  per  cent,  over  those  of  the  corresponding  month  last  year.  It 
that  went  on,  they  might  certainly  hoi>e  to  resume  the  .",  per  cent, 
dividend  they  had  paid  in  the  past,  and  he  would  not  be  surprised  if 
they  did  not  exceed  it. 

Mr.  Ed.mund  Ch.\ukin(;ton  seconded  the  motion. 

Mu.  A.  C.  Giiii'i'iTHs  said  he  would  like  to  know  whether  they 
were  coming  to  an  end  as  regarded  capital  expenditure.  During  the 
past  few  years  it  had  been  necessary  to  raise  a  large  amount  of  fresh 
capital  which  had  been  put  in  front  of  the  ordinary  shareholders, 
and  their  prospects  had  not  improved  quite  in  the  same  ratio. 

The  Chaikjian  replied  that  undoubtedly  the  capital  expenditure 
in  the  future  would  be  less  than  it  had  been  during  the  past  few 
years.  They  had  been  obliged  to  lay  underground  cables  instead  of 
overhead,  the  cost  of  which  fell  upon  the  company.  lie  believed 
the  capital  expenditure  had  now  been  brought  into  a  comparatively 
narrow  compass.  Of  course,  if  the  business  increased,  naturally 
they  must  put  cables  down  in  streets  where  new  houses  were  being 
erected.  He  had  told  them  that  the  returns  for  April  this  year 
showed  an  increase  of  25  per  cent,  over  those  of  the  previous  April, 
and  they  might  take  that  as  a  fair  index  of  what  the  results  were 
likely  to  be  over  the  whole  year,  April  being  about  an  average 
month  as  regarded  demand.  He  did  not  think  the  shareholders 
need  be  alarmed  about  the  debenture  issue,  because  it  was  a  .">  per 
cent,  stock,  and  he  hoped  it  would  not  belong  before  the  dividend  on 
the  shares  would  greatly  exceed  that  figure,  and  it  would  be  an 
advantage  to  the  shareholders  that  half  of  the  share  capital  was 
at  a  fixed  5  per  cent.,  as  the  ordinary  shareholders  would  reap  the 
benefit. 

The  report  was  adopted. 


Official  Announcements  re  Companies.— The  follow- 
ing companies  will,  unless  cause  is  shown  to  the  contrary,  be  struck 
off  the  register  within  three  months,  and  will  accordingly  be 
dissolved  : — 

British  Power,  Traction  and  Lighting  Co.,  Ltd, 

Chipping  Norton  and  District  Electric  Light  and  Power  Co.,  Ltd 

Electrical  Corporation,  Ltd. 

Mono- Rail  Construction  Co.,  Ltd. 

E.  M.  H.  Tramway  Syndicate,  Ltd. 

The  following  companies  have  been  struck  off  the  register,  and 
are  accordingly  dissolved  : — 

City  and  Surrey  Electric  Railway  Co.,  Ltd. 
Cooke's  Patent  Tramway  System,  Ltd. 

Electrical  Manulacturers  and   Wholeeale    Traders'  Protection  Asso- 
ciation, Ltd. 
Electric  Circuit  Breaker,  Ltd, 
Furnace  and  Boiler  Syndicate,  Ltd. 
Garrett  Automatic  Sprinkler,  Ltd. 
Gaseous  Hteam  Generator,  Ltd. 
Hughes'  Metallic  Packing  Co.,  Ltd. 
Lowden  Electric  Lamp  Co.,  Ltd. 
Mechanical  and  Electrical  Power  Co.,  Ltd. 
Mica  and  Felspar  Syndicate  of  Norwav,  Ltd. 
Munro  Fire  Detector  Co.,  Ltd. 
Phcenix  Peat  Fuel  Syndicate.  Ltd. 
Soler  Aluminium  French  Works  Syndicate,  Ltd. 
Soler  Aluminium  Parent  Syndicate,  Ltd 
Sperling's  Nut-Lock  (Foreign),  Ltd. 

Bristol    Tramways   and   Carriage   Co.,  Lt«l.— The 

directors  have  declared  an  interim  dividend  at  the  rate  of  4  per  cent, 
per  annum  for  the  half-year  ended  June  80th. 


Nersey  Itailway  Co. 

The  accounts  for  the  half-year  ended  .June  30th,  1!)12,  show  that 
the  train  mileage  was  284,7.J8  miles,  as  compared  with  32(i,(i(i3 
during  the  corresponding  six  months  of  1911.  The  numljer  of 
liassengers  amounted  to  0,123,227  as  against  6,027,753,  exclusive  of 
season  ticket  holders.  The  total  receipts  from  all  sources  for  the 
half-year  were  £.5(5,275,  as  compared  with  £55,796.  The  working 
expenses,  exclusive  of  the  charges  for  pumping,  ventilation,  and 
lifts,  were  £26,312,  equal  to  46  7."i  per  cent.,  as  against  £26,426, 
equal  to  17'36  per  cent.  These  charges  for  pumping,  ventilation, 
and  hydraulic  lifts  amounted  to  £3,211,  equal  to  571  per  cent.,  as 
compared  with  i;2,79'.i,  or  at  the  rate  of  5"01  per  cent,  for  the 
corresponding  period  of  1911.  After  providing  for  rent  charges, 
renewal  fund,  and  interest  on  the  new  first  perpetual  del>enture 
stock,  there  is  a  balance  at  the  credit  of  net  revenue  account  of 
£8,109,  which  has  been  carried  forward  to  the  next  half-yearly 
account  to  be  applied  so  far  as  available  therefor,  after  December 
31st  towards  payment  of  interest  on  the  debenture  stocks,  which 
is  contingent  on  the  revenue  available  therefor  in  each  separate 
year  ending  December  3l8t. 


Tlie  FrcncLi  Westingliouse  Co.— The  Sociotc  Anonvme 

Westing  house,  of  Paris,  whose  share  capital  was  reduced  in  1910 
Irom  £8011,000  to  £500,000,  is  unable  to  pay  any  dividend  for  1911. 
The  gross  profits  and  yield  from  investments  experienced  an 
increase  la-st  year,  but  working  expenses  and  interest  charges  also 
advanced  and  a  larger  sum  lias  been  placed  to  reserve  and  depre- 
ciation funds  than  in  1910.  The  final  result  is  a  loss  of  £12,000  as 
compared  with  a  deficit  ot  £.">,000  in  HIIO.  According  to  the 
directors'  report,  the  orders  receivid  at  the  workshops  in  Havre 
and  l'"reinville  were  slightly  lees  than  in  the  preceding  year.  A 
considerable  turnover  at  lemunerative  prices  took  place  in  con- 
densers. As  far  as  possible  the  electrical  department  was  limited 
to  the  construction  of  standard  types  or  ol  types  already  built. 
At  present  the  company  has  a  considerable  amount  of  orders  on 
hand,  including  large  requirements  for  electric  train  equipment. 
The  re.  ort  also  refers  to  the  various  undertakings  in  which  the 
company  is  interested.  It  ia  menlionid  that  in  consequence  of  the 
war  the  Italian  Westinghouse  Co.,  w  hose  special  sphere  is  the  con- 
struction of  electric  locomotives,  did  not  receive  any  Government 
orders  for  this  department,  although  vaiious  materials  were 
supplied  lor  the  Italian  army. 

I'aris  LiKliting  Companies.— The  Secteur  de  la  I'lace 

Clichy,  which  belongs  to  the  L  uion  of  Secteurs,  which  is  to  be  merged 
into  the  Coinpagnie  de  Disitibution  d'Electricilc  in  the  course  of 
two  or  three  years,  earned  net  piofits  of  £3/,000  in  1911,  as  com- 
pared with  £24,000  in  the  preceoing  year.  It  is  proposed  to  pay  a 
dividend  of  £2  12s.  per  share  on  tl.e  capital  of  £240,000,  as  against 
£1  163.  per  share  in  1910.  Th  ■  company  holds  shares  of  (;475,0C0 
in  its  subsidiary  undertaking,  the  Societe  Triphasc.  The  Socieie 
Triphasc,  which  Las  a  share  capital  of  £500,000,  reports  net  profits 
of  £31,000  in  1911,  as  contrasted  with  £23,000  in  the  previous 
year,  and  the  dividend  is  at  the  rate  of  16s.  per  share,  as  in  1910. 
A  portion  of  the  company's  output  is  being  sold  to  the  Secteurs 
until  the  Coinpagnie  de  Distribution  has  completed  its  plant,  whilst 
the  former  is  also  further  extending  the  scope  of  its  activity  outside 
Paris. 

Victoria  falls  and  Transvaal  Power  Co.— Accord- 
ing to  the  Tin(,:<  the  directors  report  a  profit  ot  £323,091,  plus  the 
amount  brought  forward,  making  £360,943.  After  providing  for 
debenture  interest  and  income-tax,  £124,736.  and  for  depreciation, 
.<:61,L'6J,  the  balance  is  £171,943.  A  dividend  at  the  rate  of  6  per 
cent,  per  annum,  less  tax,  on  the  amounts  for  the  time  being  paid 
up  on  the  preference  shares  from  October  15th,  1909,  to  December 
31st,  1910,  was  paid  last  month,  absorbing  .1:129,199.  and  leaving 
£45,744  to  be  carried  forward.  The  profit  was  stcurtd  by  sales 
of  power  from  the  Brakpan  and  Simmer  Pan  stations,  and  by 
profits  received  in  respect  of  the  company's  holding  in  the  Rand 
Mines  Power  Supply  Co.  The  company  has  received  applications 
for  power  supplies  amounting  to  52,000  h.p.  and  the  Rand  Mines 
Power  Supply  Co.  for  supplies  of  electricity  of  67.000  H.P.  and  of 
compressed  air  of  66,000  H.P..  making  a  total  notified  demand  of 
185,000  H.P.  When  all  the  extensions  to  the  stations  for  which 
arrangements  have  been  made  are  completed,  the  combined  plants 
of  the  Victoria  Falls  and  Transvaal  Power  Co.  and  the  Rand  Mines 
Power  Supply  Co.  will  have  a  capacity  of  232, tOO  H.P. 

Charing   Cross,  West    End   and    City  Electricity 

Supply  Co.,  Ltd. — The  directors  have  declared  an  interim  dividend 
on  the  ordinary  shares  for  the  half-year  ended  June  30th,  1912,  at 
the  rate  of  5  per  cent,  per  annum. 

Blackpool  and  Fleetwood  Tramroad  Co. — The  aggre- 
gate revenue  for  the  six  months  was  £13,239,  an  increase  of  £740 
compared  with  the  corresponding  period  last  year.  The  directors 
recommend  the  usual  4  per  cent,  dividend  after  writing  off  £2,000 
for  depreciation  reserve  (£750  more  than  last  year)  and  £500  for 
general  reserve,  leaving  £1,074  to  be  carried  forward. 

Cliatiiam    and    District    Light    Railways    Co.— 

The  twenty-third  ordinary  general  meeting  of  the  shareholders 
was  held  on  Tuesday  at  the  offices  83,  Cannon  Street,  E.G.,  Mr. 
A.  R.  Monks  in  the  chair.  The  chairman  formally  proposed  the 
adoption  of  the  report,  which  was  seconded  by  Mr.  W.  B.  H. 
Martindale,  and  agreed  to. 


188 


THE    ELECTRICAL    EEVIEW. 


[Vol.  71.    No.  1,810,  AtJOUST  2,  1912. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  nse  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  July  31st. 


CHEMICALS.  &c. 


a  Add,  Hydrochlorio  . .        . .  per  cwt. 

a     „     Nitric „ 

a     „     Oxalic  per  lb. 

a     ..      Salphurio per  cwt. 

a  Ammoniac  Sal        „ 

a  Ammonia,  Muriate  {large  crystal)  per  ton 

a  Bleaching  powder „ 

a  Bisulphide  of  Carbon      . .        . .         „ 

a  Borax „ 

a  Copper  Sulphate „ 

a  Lead,  Kitrate  „ 

a      „      White  Sugar  

«      ,.      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        ,.       Chlorate per  lb. 

a        „       Perchlorate         . .         . .         „ 
a  Potassium.  Cyanide  (98/100  %) . . 
(for  mining  purposes  only) 

a  Shellac         '     . .  per  cwt. 

a  Sulphate  of  Magnesia      . .         . .  per  ton 
a  Sulphur,  SubUmed  Flowers      . .  „ 

a        „        Recovered         . .        . .         „ 

a        „         Lump „ 

a  Soda,  Caustic  (white  70/72  %)    . .  „ 

a      „     Chlorate        per  lb. 

a      ..     Crystals         per  ton 

a  Sodium  Bichromate,  casks        . .  per  lb 


METALS,  &c. 
b  Aluminium  Ingots,  in  ton  lots 
b  „  Wire,  in  ton  lots 

b  ,.  Sheet,  in  ton  lots 

p  Babbitt's  metal  ingots     . . 
c  Brass  (rolled  metal  2"  to  12*  basis) 
c      „     Tube  (brazed) 
e      „         „     (solid  drawn) 
c     ..     WHre,  basis   . . 
c  Copper  Tubes  (brazed)     . . 
c        „  „      (solid  drawn) 

g       „       Bars  (best  selected) 
g       „       Sheet 

g       „       Rod 

</       „      (Electrolytic)  Bars 

d       „  „  Sheets 

d       „  „  Rods 

d       „  „  H.C.  Wi 

/  Ebonite  Rod 

/       „        Sheet 

n  German  Silver  Wire 

h  Gutta-percha,  fine . . 

b  India-rubber,  Para  fine  . . 

/  Iron  Pig  (Cleveland  warrants) 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

g  Lead,  English  Pig  , . 

m  Manganin  Wire  No.  28  , . 

g  Mercury         

e  Mica  (in  original  cases)  small 
e      „  „  „      medium 

«      „  „  „      large   .. 

p  Phosphor  Bronze,  plain  castings 
p         „  „    rolled  bars  &  rods 

p         ,,  „  rolled  strip  &  sheet 

o  Platinum       

d  Silicium  Bronze  Wire 

r  Steel  Magnet,  in  bars 

g- Tin,  Block  (English) 

n    „     Wire,  Nos.  1  to  16    . . 

p  White  Anti-friction  Metals 

k  ZinOi  Bb't  (Vieille  Montagne  bnd.) 


per  ton 
per  lb. 


per  lb. 
per  bot. 
per  lb. 


per  oE. 
per  lb. 

per  ton 

per  lb. 
per  ton 


22/- 

2|d. 

5/6 

42/- 
£2910 
£510 

£18 
£16  10 
£24  15 
£26  10 
£25  10 

£32 

2/6 

3^. 
£22  10 

3M. 

4id. 

7Jd. 

70/- 
£4  10 
£610 
£5  10 
£5  5 
£10  5 
3id. 
£3  5 
8d. 


£80 

£102 

£120 
£88  to  £145 

Hd. 

lUd. 

9?d. 

Fgd. 

l/<Nid. 

lljd. 

£95 

£95 

£95 
£81  10s. 
£99  10 

£(S 

lOid. 

6/3 

4/9 

1/7 
6/6  to  8/6 

4/11 

bSia 

£14 
£19  2  6 

6/B 

£810 
6d.  to3s. 
Sf6  to  6/- 
7/6  to  11/- 

lid. 

1/Oi 

m 

18S/- 

lld. 

£5fi 

£208  to  £209 

2/5 

£4S  to  £150 

£29  16 


^d.  dec. 


id.  dec 
id.  dec 
Jd.  dec 
£3  inc 
£3  inc 
£3  inc, 


QaotatioDS  supplied  by — 


ad.  Boor  4  Co. 

b  'i'he  iintish  Aluminimn  Co.,  Ltd, 

c  Thos.  Bolton  £  Sons,  Ltd, 

d  Frederick  Smith  4  Co. 

e  F.  Wiggins  4  Sons. 

/India-Rubbcr,   Gutta-Percha    and 

Telegraph  Works  Co.,  Ltd, 
pt  .lames  ^  Pbakspeare, 
b  Edward  Till  4  Co. 


)  Boiling  4  Lowe. 

k  Moms  Ash  by,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

w  W.  T.  Glover  4  Co.,  Ltd. 

a  P.  Ormiston  4  Sons 

o  Johnson,  Mattbey  4  Co.,  Ltd 

P 

rW.  F.  Denn]8  4Co. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
That  the  precipitate  fall  in  Consols  should  have  been  stayed,  is  in 
itself  a  strengthening  factor  to  Stock  Exchange  markets.  It  had 
the  eifect  of  arresting  the  downward  movement  that  had  started  in 
Home  Railway  prior  charge  issues,  and  it  stopped  the  crumbling 
in  certain  other  gilt-edged  securities,  at  the  same  time  restoring  a 
little  confidence  to  the  City  as  a  whole.  Buyers,  however,  are  still 
timid  about  laying  in  any  large  quantity  of  stock  :  and  market?, 
with  August  stretching  in  front  of  them,  go  softly  as  a  whole. 

The  Home  Railway  market,  after  buiug  acutely  flat,  recovered 
most  of  the  losses,  upon  the  theory  that  the  worst  regarding  the 
psist  half-year  is  now  known,  and  that  the  takings  in  respect  of  the 
current  six  months  will  run  against  strike  figures  for  a  month  or 
BO.  Electrical  Railway  stocks,  however,  have  moved  little  during 
the  past  week.     There  was  a  slump  in  Metropolitans,  but  the  net 


decline  is  no  more  than  4  on  the  week,  while  Districts  are  i  down. 
Central  Londone,  while  nominally  unchanged,  are  a  better  market 
on  the  opening  of  the  Liverpool  Street  extension,  which  took  place 
last  Saturday.  From  the  lay  point  of  view,  it  would  seem  that 
there  should  be  almost  instantaneous  success  for  this  greatly  needed 
spur  of  line,  but  whether  the  traiBcs  will  justify  the  half-a-million 
pounds  expenditure  remains  to  be  seen.  The  escalator  itself  is  an 
attraction  just  at  present.  City  and  South  London  stocks  are  nearly 
all  e.r  diridend,  allowing  for  which,  the  Ordinary  is  a  point  down. 
The  recent  firmness  in  Great  Northern  and  City  Preferred,  which 
has  been  still  further  improved  upon  this  week,  is  explained  by  the 
issue  of  a  report  showing  the  Company  to  have  earned  it3  Debenture 
interest,  on  the  strength  of  which  the  shares  have  moved  up  to  2. 
Underground  Electric  "A  '  are  a  little  lower  at  123.  6d.  middle, 
having  touched  12s..  while  the  Income  Bonds  at  88  are  a  point 
down. 

London  United  Tramways  Preference  lost  os.  of  their  last  week's 
sharp  advance,  while  the  Dtbenture  stock  is  unaltered.  The  only 
changes  in  British  Electric  Tractions  are  a  fall  of  1  in  the 
7  per  cent.  Preferred  and  a  rise  of  2  in  the  ii  per  cent. 
Debenture  stccks.  Torkshiie  4i  per  cent.  Debenture  is  up  a  point, 
the  rarity  of  movements  in  this  stock  making  the  advance  the  more 
noticeaMe. 

E^gli^h  electricity  supply  shares  are  good.  With  the  exception 
of  City  of  London  Ordinary,  what  movements  have  taken  place 
are  in  the  upward  direction.  Rises  of  l  have  been  secured  by 
Brompton  Ordinary  and  Preference,  Charing  Cross  Preference,  and 
County  Ordinary,  South  Metropolitan  Preference  improved  ^V. 
St.  James'  recovered  the  dividend  of  5s.  per  share  deducted  last 
Friday.  City  of  London  Ordinary  fell  1.5s,  on  the  i.^sue  of  the 
interim  report  for  the  half-year  to  June,  1912,  which  shows  that 
the  company  has  made  substantial  prcgres.^  but  which  again  denies 
that  any  negotiations  have  taken  place  between  the  Corporation  of 
London  and  the  company.  The  report  points  out  that  during  the 
current  year  additional  taxes  imposed  by  the  Quinquennial  Valua- 
tion of  1910  will  be  payable,  while  working  expenses  will  tend  to 
increase  by  reason  of  the  enhanced  cost  of  coal  and  materials,  and 
by  contributions  payable  under  the  Xational  Insurance  Act.  These 
are  items  which,  of  course,  affect  all  companies  in  the  list,  but  the 
declarations  of  satisfactory  interim  dividends  have  lieen  sufficient 
in  their  cases  to  counteract  the  expectation  of  increased  costs. 
There  is,  moreover,  the  nebulous  anticipation  of  some  scheme  of 
welding  into  a  whole  the  various  interests  of  electrical  bodies 
working  in  London,  which  anticipation,  as  we  have  pointed  out 
previously,  is  certainly  very  premature  just  yet. 

Latin-Canadians  are  somewhat  passive  as  regards  quotations,  and 
the  movements,  on  the  whole,  are  inclined  to  descend.  Rio  Trams. 
Sao  Paulo  Trams,  Mexican  Light  and  Power,  Shawinigan  Water, 
Mexico  Tramway  6  per  cent.  Bonds,  and  one  or  two  others,  are  a 
point  or  so  down,  though  this,  considering  the  previous  rises  and 
the  season  of  the  year,  is  natural  enough,  British  Columbia 
Electric  Preferred  Ordinary  there  has  been  some  pressure  to  sell, 
and  the  price  went  back  2  J,  Small  rises  were  secured  by  Toronto 
Debenture  and  Electrical  Development  of  Ontario  Bonds.  In  other 
directions,  Calcutta  Trams  are  i  up,  Bombay  Preference,  nominally 
i  lower,  are  I'x  dividend. 

Interest  in  the  Telegraph  market  is  largely  absorbed  by  an  in- 
crease of  speculation  in  National  Telephone  Deferred  stock.  The 
price  fell  to  141|,  but  rallied  in  the  early  part  of  this  week,  so  that 
on  balance  the  movement  is  a  decline  of  J.  The  Third  Preference 
shares  have  been  moving  in  sympathy,  but  they  will  be  extin- 
guished, so  far  as  their  par  value  of  i;.")  is  concerned,  this  week. 
The  arbitration  proceedings  stand  adjourned  until  the  autumn. 
Incidentally,  it  may  be  remarked  that  thote  who  contend  that  the 
payment  by  the  Government  for  the  Telephone  undertaking  must 
necessarily  constitute  a  bear  point  for  Consols,  rather  overlook  the 
fact  that  the  money  is  pretty  certain  to  come  back  to  the  Stock 
Exchange  for  re-investment ;  so  that,  roughly  speaking,  the  opera- 
tion is  little  more  than  an  exchange  of  investments. 

Globe  Telegraph  and  Trust  Ordinary  are  a  little  better,  but  the 
American  and  the  Eastern  groups  are  extremely  quiet.  United 
River  Plate  Telephone  Ordinary  were  quoted  cr  rights  the  other 
day,  these  being  valued  at  about  7s.  per  old  share,  and  the 
new  shares  being  quoted  li-2  for  renunciation  letters.  In 
Marconis  there  is  not  much  excitement  for  the  time  being,  and 
prices  show  small  losses. 

The  manufacturing  division  presents  few  points  of  interest. 
Babcock  ^t  Wilcor  recovered  most  of  their  fall  of  last  week.  On  the 
drop,  a  good  number  of  buying  orders  came  in,  at  limits  a  shade 
under  the  market  level,  and  not  a  few  of  these  got  missed,  at  all 
events  for  the  present,  because  the  prospective  purchasers  tried  to 
get  the  shares  a  little  too  cheaply.  Callenders  are  i  down,  and 
Henley's  Preference  receded  a  small  fraction.  Vickers  and  other 
armament  shares,  after  hardening  a  trifle  on  the  ambitious  naval 
prf  grammes  of  various  nations,  have  gone  back  to  about  the  same 
as  they  were  before  ;  while  the  Rubber  market  lost  most  of  the 
vigour  it  displayed  last  week,  the  auction  sales  on  Tuesday  being 
considered  somewhat  colourless. 


Newcastle  and  District  Electric  Liflitin^  Co..  Ltd. — 

The  directors  have  declared  an  interim  dividend  at  the  rate  of  3  per 
cent,  per  annum,  for  the  June  half-year. 

Metropolitan  Electric  Supply  Co,,  Ltd.— The  direct»ra 

have  declared  an  interim  dividend  at  the  '  rate  of  4  per  cent,  per 
aanuoi  for  the  hJf-year  eaded  Jan?  30th. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


EN6U8H    ELECTBICITT    SUPPLY    AHV   POWEB   COMFAlfCES. 


Boarnemoath  ±  Poole,  Ord. 

Do.    lJ%Pref 

Do,    Second  6  %  Pret. 

Do.    4i  %  Deb.  Stock  . . 
Broinpton  &  KenBington,  Ord. 

Do.    7%  Cam.  Prof.    .. 
Oeotnl  Electric  Bnpply,  4  ' 
Onar.  Del 
Ctakriog  Cross,  West  End  &  City 

Do.    ii  %  Cum.  Pret. . . 

Do.     "  City     Undertaking 
H  %  Com.  Pref. 

Do,          Do.  4%  Deb... 
Chelsea,  Ord 

Do.    4i  %  Deb 

City  of  London,  Ord. 

Do.    6%  Cum.  Prel.   .. 

Do.    6%Ueb 

Do.    ii  %  Second  Deb. 
Oounty  of  London,  Ord... 

Do.    6%  Pref 

Do.    4)%  Deb 

Do.    4J  %  Second  Deb. 
Edmondson's,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    4i  %  First  Mort.  Deb. 
Folkestone 

Do.    6  %  Com.  Pref.   . . 

Do.    4i%FiralDeb.  .. 
Bora 


t^ 


«1     4 
H     4 


I 

Nil  !  Nil 
*1 


100 

4 

6 

K 

t 

S 

100 

H 

» 

» 

Closing 
Qnotatioiu 
Jnly  80th, 


9—10 
lOi—  11 
96  —100 

Si—    9 


4J-    6 

H-  H 

94  —  96 

*i-  H 
97  —100 
17*-  I9J 
145-  16i 
118  —191 
iW  —109 

Hi-  Hi 

llj—  12 

lot)  —108 
100  —103 

84  —  87 

JtH 
«3  —  9S  xd 
H—    8 


xi 


4  10  0 
6  11  9 
4    4  10 


BUS 
4  16    8 

4  14    9 

5  la    t 


Cloalng 
Qaotatloni 
July  80th. 


Kensington  A  Knlghtsbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  4*  %  Deb.  . . 
London  Eleotrlo,  Ord 

Do.    6%  Pref 

Do.    4  %  Ftnt  Mort.  Deb.    . . 
Metropolitan         

Do.    41  %  Com.  Pref 

Do.    4{  %  First  Mort.  Deb.  . . 

Do.    8]  %  Mort.  Deb 

Midland  Electric  Corporation  \ 

H  %  First  Mort.  Deb.  ( 

Nawoastle-on-Tyne  6  %  Prof.,  I 

NonCum.  I 

North  Metropolitan  Power  Sup-  1 

ply,  6  %  Mortgages  (Rod.)  ( 

Netting    Hill,   6  %  NonCum.  1 

Pref.f 

Oxford  

8t.  James'  and  Pall  Mall,  Ord. 

Do.    T%Pref 

Do.    84%  Deb 

Bmithfleld  Markets,  Ord. 
I    South  London,  Ord 

Do.    e  %  First  Mort.  Deb.    . . 
Boatb  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    B%  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do,    4i%Cam.Pief 


COLONLLL  AND  FOREieM  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pret 

Calootta,  Ord 

Do.    6%  Pref .. 

Calgary  Power,  Ist  Mort.  Bos. 
Canadian  Oen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Ll.,  Power  andT.,  Ord. 

Do.    6%  Deb 

Eleo.  Lt.  and  P.  of  Coohabamba,  I 

6  %  Bonds  1 

Eleo.  Supply  Victoria,  6  %  Ist  I 

Mort.  Deb.  f 

Elec.  Dev.  Ontario,  6   %    Ist  I 

Mort.  Bonds  / 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KaminlBtiqniaFower,6%  Q.  Bs. 

Madras,  Ord 

Melbourne,  6  %  let  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Com.  Pret 

Do     6  %  1st  Mort.  Qold  Bds. 


6 

« 

6 

6 

Bh 

8* 

6 

5 

100 

6 

$100 

7t 

$100 

7 

1 

8t 

100 

lOO 

6 

100 

S 

tsoo 

6 

10/- 

Nil 

1 

A 

1600 

E 

6 

100 

5 

S 

tioo 

4 

tioo 

7 

6 

6—61 

96-  98 

114  —119 

120  —124 

9J^1«« 
91  —  93 


li—   H 

102  —105 
89  —  91 


6    2    9 

+  k 

5     6     3 

4  15     3 

6     2    0 

6  17    8 

6  13    0 

8    4     0 

6    8    1 

6    9    0 

6  19    1    , 

+1J 

5    2    0! 

Nil 

8    S    0 

4  14    4 

4  16    8 

6  10    0 

—1 

4    8    4 

6    6    2 

4  19    0 

Monterey  Rly.  Light  ft  Power,  I 

6  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  \ 

6  %  Ist  Mort.  Bonds  I 

River  Plate,  Ord 

Do.    8  %  NonCom.  Pref.     . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  4)  %  \ 

1st  Mort.  Deb.  I 

Sbawinigan  Water,  Capiul 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4i  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Crui  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  I 
Victoria  Falls  Power,  Prel. 
West  Kootenay  Power  and  Lt.,  1 
Ut  Mort.  6  %  Gold  I 


100 

5 

1100 

1 

(600 

6 

stock 

10 

Do. 

R 

Do. 

6 

100 

«4 

«100 

4 

«600 

6 

Stock 
Do. 

S 

100 

6 

1 

NU 

in 

6 

238  — 24Sxd 
39-42 

240  — 2S0 
109  —114 
101  —108 


6t  151  —156 
6  108  —110 
44  104  —106 
S»i— 1014 
90*-  92i 

h-   H 
1064—1074 


Hid 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red.     . . 
American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  •  Portuguese    Tel.,  6  * 
Mort.  Del 
Ohlll  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph     . . 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord, 

Do.    10  %  Cum.  Pref.  . . 
Direct  United  States  Cable 
Direct  W.  India  Cable,  4i 
Reg.  I 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pret.  Stock. . 

Do.    4%  Mort.  Deb.    .. 
Eastern  Extension 

Do.    4  %  Deb 

East  and  S.  Africa  Tel.  4  ' 
Mt.  Db.  Manritios  Sul 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common 

Do.    4  %  Cum.  Pret.    . . 
Marconi's  Wireless  Telegraph 

Do,    7  %  Cum.  Partio.  Prel. 


'  Stock 

{100 ! 

$1000 
Stock 


Do. 

10 

Stock 


6  U  3 

4  16  2 

4  10  4 

4  IS  3 

6  14  8 

6  14  3 

6    6  8 

6    9  0 

6    9  0 

4  10  0 

5  6  10 


Monte  Video  Telephone,  Ord 

Do.    6  %  Pret 

National  Telephone,  Pret. 

Do.    Det 

Do.    6  %  Non-cum.  3rd  Pref, 
New  York  Telep.,  44% Gen.  Bnds, 
Oriental  Telep.  and  Eleo. 

Do.    6%  Com.  Pret.   .. 

Do.    4%  Red.  Deb.      .. 

Pacific  and  European  Tel.,  4  % 

Guar.  Debs, 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  ^ 
Deb.  Red 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref.   . . 
West  Coast  of  America  . . 

Do.     4  %   Debs.,  1   to  1,600 

guar,  by  Braz.  Sub.  Tel. 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref, 

Do.    5%  Debs 

Western  Telegraph,  Ltd, 

Do.    4  %  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

g 

1 

6 

5 

stock 

6 

A 

Do. 

K 

« 

6 

6 

6 

100 

44 

44 

1 

H 

8 

I 

« 

6 

stock 

4 

4 

Do. 

4 

4 

8 

6 

Bt 

Cert. 

6 

6 

Stock 

44 

44 

6 

R 

8 

6 

6 

B 

'•14 

H 

24  ' 

100 

4 

4 

10 

IJ 

h 

10 

B 

6 

10 

K 

fi 

100 

6 

6 

10 

7 

«» 

stock 

4 

4 

$1000 

4 

44 

10l|^104j 

iiaS-iiiJ 

6|—    6 

994—1004 
si-    H 

88^  90 


99  -101 

''^'^ 

lA-   1? 

96—99 


95—  lOi 
004—1024 


-4 

-A 


+A 


Unless  otherwise  steled,  all  shares  are  fnlly  p>ld. 


t  Interim  dividend. 


ConAinaed    oxa    ne^t    pa^e. 
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SHARE    LIST    OF    ELECTRICAL    COMFANIES.-<a>^i^Mi.) 

ELECTRIC   RAILWAYS   AND   TBAanTATS.-HOME. 


MAMB. 


Bath  TnimB,  Prel.  Old 

Do,    6%Pret 

Do.    4^  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.       Do.  6%Cam.Pr'f. 

Do,  7%Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  H  %  and  Deb. 

Central  liondon  Railway,  Ord. 

Do,    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do,    6%  Pref.,  1891    .. 

Do.        Do.         1896    .. 

Do.        Do.         1901     .. 

Do.        Do.         1908    .. 

Do.    4  %  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
HastingB  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  6  %  Pref . 

Do,    4%  Deb 


Dividends 

for 

i»in. 

1911. 

Nil 

Nil 

R 

5 

H 

a 

6 

6 

5 

*h 

4* 

4 

4 

li 

•i 

4 

4 

u 

13 

h 

6 

6 

6 

5 

e 

5 

4 

4 

R 

fi 

Nil 

Nil 

« 

^ 

^ 

4 

4 

R 

fi 

4 

4 

Nil 

4 

4 

Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

July  30th. 

FaU 

P.O. 

£  e.  a, 

It      n 

NU 
6    8    I 

78  -  83 

5    8    6 

11  -  13 

6-8 

90  —  98 

6    9    0 

41  —  44 

—1 

97  —100 

+n 

5    0    0 

80  —  84 

6    7    2 

74  -  76 

3  19    0 

81—88 

4  16    5 

73  —  76 

2  18    4 

99  —101 

—1 

8  19    3 

33  —  34  xd 

—1 

4    10 

106  — 1(S  xd 

4  12    7 

102  —104  xd 

4  16    2 

102  —101  xd 

4  16    2 

101  -103  xd 

4  17     1 

99  -101 

8  19    3 

loj-  m  xd 

5    2    2 

It-     2i 

-* 

Nil 

4-     1 

8    0    0 

71  —  76 

6  18    6 

Hi-    23 

4  11    0 

73-  78 

6    2    7 

81-83 

6    0    6 

94  —  96 

4    3     4 

6  -     5J 

-i 

78-77 

6     4     0 

Metropolitan  Railway  Oonsol. . . 

Do.    Surplus  Lands    . . 

Do,    8*%  Deb 

Do.    BJ  %  Pref 

Do.    8J%Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4%  Prior  Lien    .. 

Do.    4*%  First  Pref 

Do.    8i%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4i%D6b 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    H  %  Deb 

Boutb  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Eleo.    Railways 

Do,     "A" 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 


Closing 
Quotations 
July  80th. 


74  —  76  xd 
1-    H 

96  —  98 
98  —100 

fs—      i 
87  —  90 

70  —  75 

ii-     4i 

M-   ih 

99-101 

87  —  89 

i-      I 

2^-     Si 


e  B.  d. 

2  19  8 
4  3  4 
8  16  11 

3  19  7 
8  18    8 

Nil 

4  4  0 
4  3  4 
4  0  0 
4  17  10 

4  12    1 

5  6    8 
Nil 

5  4  2 
4  11  10 

6  0    0 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREieN. 


Anglo-Arg.  Trams,  1st  Pref,     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do,    4J%Deb 

Do.    5%Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do,    4i  %  Deb 

Do.    5  %2nd  Deb 

Brisbane  Trams  Invt.,  Ord,      . . 

Do.    6%Pref 

Do.    4J%Deb 

B.  Columbia  Eleo.  Rly.,  Def,    . . 

Do.    Pref.  Ord 

Do.    6  %  Pref 

Do.    4i  %  Ist  Mort.  Deb.      . . 

Do.    4j  %  Vancouver  Deb.    . . 

Do.    4}%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  5  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    6%  A  Deb 

Do,    6%BDeb 


6 
6 

6 
E 

^ 

100 

4 

4 

100 

M 

44 

100 

6 

h 

100 

6 

fi 

10 

« 

6 

100 

*h 

*h 

100 

6 

B 

5 

H 

H 

5 

6 

fi 

100 

n 

44 

100 

H 

Ht 

100 

fi 

fi 

100 

6 

fi 

40 

^ 

4 

lOO 

H 

4 

100 

^ 

4 

5 

6 

7 

5 

fi 

fi 

100 

1 

Nit 

% 

5 

6 

fi 

100 

6 

fi 

100 

6 

fi 

$1000 

I 

6 
Nil 

6 

100 

6 

fi 

IOC 

6 

S 

5^5,', 

5    12 

m-  6A 

6    6    0 

gf-  954 

— 

■>, 

4    3    9 

994-1014 

4    8    8 

101  —103 

4  16    9 

102  —104 

4  14    4 

Hi—  12  xd 

6    0    0 

96  —  98 

4  11  10 

97  —  99 

6    1    0 

7-    74 

5    6    8 

4i-    5J 

4  15    8 

99  -102 

4    8    3 

136  -140 

6  14     4 

1144-H94 

— 

-2i 

5     0    6 

114) -1084 

4  12     2 

99I-IO24 

4    7  10 

103  -106 

4    5     9 

102  -104 

4 

4    6    7 

^-n 

5     5     8 

4  17    7 

99  —102 

4    8    8 

a-    1 

6ft-  6f? 

99  -102 

4  io    6 
4  18    0 

94—98 

6    2    0 

99  -108 

4  17    1 

Jr-     A 

Nil 

86  —  91 

6  10    0 

354  -  434 

6  18    0 

La  Plata  Elec.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  =4  Deb 

Madras  Eleo.  Tr.  (1904),  Deb,  .. 
ManaoB  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  C^m 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlya.  &  Lt.,  Ord,    . . 

Do.    6  %  Pref 

Do.    6  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    6  %  Ist.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44%  Ist  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    Ist  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6  %  Ist  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly,,  H  %  Deb, 


1 
1 

6 

fi' 

1 

64 

fi 

1 

6 

K 

100 

fi 

6 

100 

B 

6 

100 

B 

6 

$1000 

6 

6 

$100 

7 

7 

B 

fi 

100 

6 

fi 

6 

10 

10 

6 

6 

6 

100 

1 

6 
24 

6 

100 

B 

fi 

6 

6 

6 

100 

t 

44 

$100 

b] 

B 

fi 

I'ob 

B 

6 

$100 

in 

lot 

$600 

6 

6 

100 

6 

6 

100 

fi 

6 

6 

fi 

7 

5 

fi 

fi 

100 

6 

fi 

100 

44 

44 

i-    i 

1-  li 
93  —  97 

100  -102 

89  —  92 
103  —105 
123  —126  xd 
100  — 1C2 
102  —104 

6*—    64 
100  —102 
lA-    1ft 
99  —102 

6i-    6i 

97  —  99 
161  —164 
102J-103S 

99J— lOOi 
267  —262 
106  —108 

824—  864 

98  —100 
51-  5i 
4|-    61 

100  —103 

1044-1064 


4  18  0 

6    8  8 

4  16  a 

5  11  1 
4  18  0 

6  16  6 

6  11  2 

7  0  4 
4  18  0 
1  18  4 
4  18  0 
6  4  4 
4  IX  0 

8  5  0 
4  16  5 
4  19  3 

3  16  4 

4  12  7 

5  17  0 
5    0  0 

5  19  2 

6  11  7 
4  17  1 


MANUFACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  Wilcox 

Do.    Pref 

British  Ahmiiiiium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.    5  %  Prior  Lien  Debs, 

Do.     Deb.  Stk 

B.I.  &  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb, 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Llndley,  Ord.  . . 

Do.     Pref 

Brush,  7%  Pref 

Do,    5  %  Prior  Lien  Deb. 

Do.     44  %  Deb 

Do.    44  %  Second  Deb, 
Callender's  Cable . . 

Do,    Eref 

Do,    Deb 

Castner-Ksllner    . . 

Do.    Deb 


^t^i 

8    0    0 
7    7    8 

3-3 
11—  1 

+ 

i 

4    6    2 
4    0    0 

A-  ji 

93  —  96 

6    4    2 

84  —  87 

5  16    0 

n-    8i 

6    18 

6-64x3 

4  12     4 

101  —103 

4     7    6 

96  —  98 

4  11  10 

6^62*^ 

Nil 

6    9    1 

102  —105 

6  14    3 

2/.  -3/- 

NU 

4/6  -5/. 

Nil 

0-      i 

Nil 

75  —  80 

6    6    0 

62  —  57 

7  17  10 

86  —  40 

11    5    0 

10:—  11: 

- 

1 

6  16    4 

4]-     5 

5     0     0 

98;  -1004 

4    9    6 

si—     3| 

5    6    8 

102  —106  xd 

4    5    9 

Crompton  &  Oo 

Do.    Deb 

Dick,  Kerr 

Do,    Pret 

Do,    Deb 

Edison  &  Swan,  A,  £8  paid 

Do,    fully  paid  . . 

Do,    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    , . 

Do.     Pref. 
Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  Q,  &  T.     . . 

Do.     Pref 

Telegraph  Construction.. 

Do.     Deb 

Willans  &  Robinson 

Do.    Pref 

Do,    Deb 


B6  —  66 

^    i 
1—1* 


ii-  21 

64  —  68 
75  —  78 
i—    1  xd 

11-     2 

74-  8 
92  —  94 
10  —  11 
92  —  97 
12  —  12J 

45-  64 
102  —104 

^4—  9i 

94-  104 

324—  34* 
98  —100" 


Unless  ottaeirwlBe  stated,  all  shares  are  folly  p^d.     f  Interim  dividend. 


Bank  rate  of  Discount  3  per  cent,,  May  9th,  1912. 
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REVIEWS. 


Dip  Steam    Tmbine.      By   Sir  C.   A.    Parsons,   K.C.B. 
Cambridge  :  University  Press.     Price  Is.  6d.  net. 

This  useful  little  volume  contains  the  Rede  Lecture  of 
1011   on  the  steam  turbine,  by  .Sir  Charles  I'arsons.     The 
nature  and  intention  of  the  Rede    Ijcctures  do  not  jicrmit 
an  cxhaustivt:  treatment  of  any  subject  within  their  limits. 
It  is  only  })ossible  to  give  the  bare  outlines,  and  these,  with 
respect  to  tiie  turbine,  are  given  with  admirable  clearness  ami 
comiircssion   by  the  one  man  who  is  best  able  to    do  this. 
The  development  of  the  turbine   is  not  only  a  romance  of 
invention  which  has  captured  the  imagination  even  of  the 
lay  public,  it  is  an  invaluable  example  of  the  value  practical 
manufacture  derives  from   mathematics  and  abstract  specu- 
lation.    Sir  Charles  Parsons  states  that  .£il,(iOO  were  spent 
in  experiments  before  an  order  was  received.     As  he  puts  it, 
"  The  practical  development  of  this  engine  was  commenced 
chiefly  on  the  basis  of  the  data  of  physicists."     And  after- 
wards  a   further   sum   of  £2(1,000  sterling  was   spent    in 
proving  the  advantage  of  mechanical  gearing  of  turbines  in 
mercantile  and  war  vessels.     Of  all   modern  developments 
of  engineering  the  turbine  has  depended  least  of  ail  upon  the 
chance  discoveries  of  rule  of  thumb.     As  it  was  thought 
out,  so  it  was  worked  out.     And  the  results  ?     To-day  the 
aggregate   power   of   Parsons   turbines   fitted    for    marine 
propulsion    is    six    million    shaft    horse-power,     with    an 
equivalent   amount   for  land    use.     The  total  is  thus  con- 
siderably more  than  double  the  available  power  of  Niagara 
Falls.     It  may  be  asked  why  it  is  necessary   to  emphasise 
a     fact  so    well  known.       Well,  it  may   be    well    known, 
but    it    certainly    is    not    acted    upon    universally  ;    and 
in   a   hundred    different    directions    the   old    "  not    quite 
good   enough "   is    being   produced    for    lack    of   a    little 
imaginative  daring  in  spending   some  money,  attacking    a 
problem  from  its  fundamentals,  and  working  out  its  solution 
with    patience,  and  with  a  wise  lavishness  in  exjienditure. 
Engineering  is  the  most  continuously  progressive  movement 
in  the  world  to-day,  but  even  it  is  letting  slip  opportunities 
such  as  those  seen  and  seized  by  Sir  Charles  Parsons.     If, 
for  example,  there  had  been  a  man  of  his  calibrt'  liacked 
with  adequate  capital   five  years  ago  to  take  an  interest  in 
aviation,  we  should  not  see,  as  we  see  to-day,  the  French 
controlling  the  entire  industry,  followed  by  the  Americans, 
longo   inleivallo,  and   the    British    comparatively    nowhere. 
Of  the  many  types  of  turbines  in  the  market  there  are  four 
chief   tyjies.     There   is  the  compound  reaction  turbine,  of 
which  the  author  is  the  pioneer.     It  comprises  flo  per  cent. 
of   all    marine  turbines,  and   half   those   used  on  land  for 
driving  dynamos.  Next  comes  the  de  Laval,  which  is,  of  course, 
only  used  for  small  powers.     Thirdly,  there  is  the  Curtis, 
or  multiple  impulse  compounded,  chiefly  used  on  land.     The 
last  is  a  combination  of  the  first,  with  one  or  more  Curtis 
elements  at  the  high-pressure  end  to  replace  the  reaction 
blading.     To   the   general    pulilic,    and,   perhaps,   in   some 
measure  to  the  average  engineer,  the  wonderful  progress  of 
the  turbine  as  a  marine  engine  has  monopolised  attention  to 
the  exclusion  of  some  other  interesting  developments.     For 
instance.  Sir  Charles  draws  attention  to  the  growing  use  of 
low-pressure  turbines  to  utilise  the  large  quantities  of  steam 
that  are  blown  off  to  waste  in  colliery  and  iron  districts.  This 
"  waste  "  is   now  often  used    to  generate  electricity  or  for 
working  blast-furnace  blowers  and  centrifugal-  pumps  and 
gas   forcers.     But   an   even  more   interesting  extension  of 
utility  has  been  made  recently  in  a  Scottish  iron-plate  mill, 
where  an  exhaust  turbine  of  750  h.p.  has  been  applied  to 
drive  the  mill. 

This  is  the  first  turbine  that  has  been  geared  to  a  rolling 
mill,  and  it  is  the  precursor  of  many  others.  By  a  double 
reduction  of  helical  gear  the  mill  is  dri\en  at  70  revolutions, 
the  turbine  itself  revolving  at  i',000  u.p.m.  During  the 
short  time  of  each  rolling  the  turbine  and  fly-wheel  collec- 
tively exert  4,000  h.p.,  the  maximum  fall  in  speed  at  the 
end  of  each  roll  being  only  7  per  cent. 

The  book  is  illustrated  by  a  number  of  interesting  plates, 
showing  the  arrangement  of  machinery  in  various  types  of 
naval  and  mercantile  \essels,  together  with  tables  showing 
the  development  of  power  of  turbo-generators  at  different 
dates  since  1885. 


Depreciation  ami   Wasting  Auets.      By    P.    D.    Lkake. 

London  :  H.  Good  &  Son.     Price  lOs.  Gd.  net. 

This  is  a  clear  and  well  written  exposition  of  the  principles, 
calculation,  record  and  treatment  in  general  of  depreciation 
and  wasting  assets,  a  subject  of  transcending  import- 
ance, various  aspects  and  branches  of  which,  it  may  be 
observed,  have  received  able  treatment  in  the  columns  of  the 

Kl.KC'lKICAL  RkVIHW. 

The  theme,  as  treated  by  Mr.  Leake,  covers  12  chapters 
19(;  pages  in  all.  The  book  is  well  got  up  ;  but  the  price 
strikes  us  as  being  expensive. 

IMr.  Leake  does  not  apjx-'ar  to  introduce  anything  that  may 
be  characterised  as  new  ;  indeed,  the  ground  traversed  has 
been,  generally  sjieaking,  more  or  less  already  so  frequently 
covered  in  varying  forms,  that  there  is  but  little  to  add  to 
such  a  threadbare,  but  none  the  less  important,  subject. 

That  depreciation  is  a  loss,  and  therefore  a  proper  and 
necessary  charge  in  the  profit  and  loss  account  before  arriv- 
ing iu  the  usual  manner  at  the  cistiinated  total  profit  or 
total  loss  for  the  jxjriod  (profits  are  more  or  less  estimated), 
is  an  elementary  and  irrefutable  statement  :  but,  perhaps, 
two  of  the  principal  difficulties  encountered  in  the  direction 
of  giving  due  effect  thereto  are  (1)  the  inability  of  the 
undertaking  to  afford  ample  practical  recognition  of  the  needs 
of  depreciation  from  various  causes,  and  (2)  the  recurrence 
of  making  the  minimum  demands  of  depreciation  subservient 
to  the  requirements  of  dividend  on  capital. 

There  are  other  considerations  of  different  natures, 
governed  by  the  idiosyncrasies  of  the  particular  trade  or  by 
special  circumstances,  which,  however,  cannot  be  noticed 
well  in  the  course  of  a  review  ;  hut  those  indicated,  and 
others  generally,  are  untenable  from  the  point  of  view  that 
depreciation  is  a  loss,  and  that  amjtle  reparation  thereof 
should  be  systematically  made  and  accounted  for  in  the 
common  process  of  arriving  at  so-called  net  profits  or  net 
losses. 

Economic  and  legal  profits  are,  however,  two  different 
things,  as  the  following  dicta  will  show  : — 

"  There  is  nothing  in  the  Acts  which  says  that  dividends 
are  only  to  be  paid  out  of  profits  ....  but  still  there  is 
this  firmly  fixed — that  capital  assets  of  the  company  are  not 
to  be  aiiplied  for  any  purpose  not  within  the  objects  of  the 
company,  and  jiaying  dividend  is  not  the  object  of  the  com- 
pany, but  carrying  on  the  business  is  its  object.  In 
considering  whether  this  is  to  be  treated  as  an  honest 
division  of  profit,  or  as  a  division  of  capital  under  the  guise 
of  a  dividend,  the  Court  \\\\\  have  regard  to  the  directions 
of  the  articles,  although,  of  course,  if  those  articles 
authorise,  not  a  mere  division  of  profit,  but  a  division  of 
capital  (using  capital  in  the  projier  sense  of  the  word,  by 
which  I  mean  permanent  assets  and  assets  not  to  be  expended 
in  providing  for  the  profit  earned  by  the  company),  such  a 
provision  will  be  ultra  riri's  and  void." 

Thus  spoke  Cotton,  L..J.,  in  Lee  r.  Neuchatel  Asphalte  Co., 
in  dealing  with  the  question  of  the  distribution  of  dividends 
in  the  case  of  wasting  assets  or  properties. 

In  the  same  case,  Lindley,  L.J.,  delivered  himself  of  the 
following,  among  other  expressions : — 

"  There  is  nothing  at  all  in  the  Acts  about  how  dividends 
are  to  be  paid  nor  how  profits  are  to  be  reckoned  :  all  that 
is  left,  and  very  properly  left,  to  the  commercial  world.  It 
is  not  a  subject  for  an  Act  of  Parliament  to  say  how 
accounts  are  to  be  kept  ;  what  is  to  be  put  into  capital 
account,  what  into  an  income  account,  is  left  to  business 
men." 

"  The  Companies'  Acts  do  not  require  the  capital  to  be 
made  up.  if  lost.     They  contain  no  provision  of  the  kind." 

Before  leaving  this  phase  of  the  subject,  let  us  notice  the 
perhaps  more  important  pronouncement  of  Lindley,  L.J.,  in 
the  case  of  Yerner  v.  General  and  Commercial  Investctient 
Trust  :— 

"  There  is  no  law  which  prevents  a  company  from  sinking 
its  capital  in  the  purchase  or  production  of  a  money-making 
property  or  undertaking  and  from  dividing  the  money 
annually  yielded  by  it  without  preserving  the  capital  sunk, 
so  as  to  be  able  to  reproduce  it  intact  either  before  or  after 
the  winding-up  of  the  company." 

When  it  is  said,  and  truly  said,  that  dividends  are  not' to 
be  paid  out  of  capital,  the  word  capital  means  the  money 
subscribed  pursuant  to  the  memorandum  of  the  association, 
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or  what  is  represented  by  that  money.  Accretions  to  that 
capital  may  be  realised  and  turned  into  money,  which  may 
be  divided  among  the  shareholders,  as  was  decided  in  Lubbuck 
V.  British  Bank  of  South  America. 

The  law  is  more  accurately  expressed  by  saying  that 
dividends  cannot  be  paid  out  of  capital,  than  by  saying  that 
they  can  only  be  paid  out  of  profits.  The  last  expression 
leads  to  the  inference  that  the  capital  must  always  be  kept 
up  and  represented  by  assets,  which,  if  sold,  would  produce 
it,  and  this  is  more  than  is  required  by  law. 

Floating  or  circulating  capital  must  be  kept  up,  and  so  on. 

It  would  not  be  wise  to  rely  on  these  decisions ;  they 
reflect  at  once  the  transparent  difference  between  true  or 
economic  profits  and  legal  profits,  whilst  they  do  not  appear 
to  encourage  the  performance  of  the  economic  obligation  to 
provide  systematically  and  adequately  for  exhaustion  of 
ca,pital.  From  an  economic  point  of  view,  are  not  dividends 
often  more  or  less  paid-out  capital  ?  Reverting  to  the  first 
paragraph  of  Lindley's  opinion,  we  should  not  have  so  many 
wild-cat  schemes  launched  upon  the  public  if  there  were 
imposed  a  salutary  obligation  on  those  concerned  to  return 
a  minimum  proportion  of  the  paid  capital  in  any  case,  either 
in  the  shape  of  capital  or  of  dividend.  We  often  read  of 
large  dividends  ;  but  what  of  dividendless  companies  and  of 
lost  capital  ?  It  would  be  interesting  to  study^a  statement 
showing  the  capital  embarked,  the  dividends  paid,  and  the 
capital  lost  in  industrial  and  other  undertakings. 

The  measurement  of  depreciation  is  a  subject  which  teems 
with  difficulties  ;  but  they  are  far  from  being  insuperable. 
Haphazard  reservations  on  account  of  depreciation  are 
generally  inefficient,  and  it  therefore  becomes  of  the  greatest 
importance  in  all  undertakings  to  Inaugurate  a  proper  system 
for  its  approximate  ascertainment  and  its  record,  and  what  is 
equally  important,  its  entry  in  the  profit  and  loss  or, revenue 
account,  such  system  or  record  with  its  history  of  the  plant 
and  machinery,  say,  embracing,  infer  alia,  its  estimated  life, 
renewals,  amounts  written  off  at  the  end  of  the  financial 
year,  obsolescence  and  probable  sale,  and  forming  a  valuable 
detailed  adjunct  to  the  usual  accounting. 

Any  proposal  of  the  nature  suggested  should  be,  of  course, 
framed  by  the  accountant  or  the  secretary  of  the  company 
in  conjunction  with  the  engineering  department  for  the 
approval  of  the  directorate.  Mr.  Leake  considers  that  the 
word  depreciation  has  too  wide  a  meaning,  and  suggests  the 
use  of  the  phrase  "  expired  capital  outlay"  in  preference  to 
that  term,  in  its  commercial  sense.  Wasting  assets  are  defined, 
followed  by  a  chapter  upon  fixed  and  floating  capital,  in 
which  he  draws  attention  to  the  distinction  between  the 
amount  of  the  capital  embarked  and  the  state  of  the  capital 
investment,  and  interprets  capital  outlay  on  wasting  assets  as 
only  long  period  revenue  outlay.  The  subject  of  economic  costs 
is  intelligently  treated,  whilst  the  chapter  upon  the  interest 
question  is  interesting ;  the  Interest  incidence  is  often  more 
academic  than  practical,  and  may  be  dismissed  with  the 
observation  that  the  simpler  the  method  employed  the 
better.  The  ascertainment  of  the  depreciation  of  industrial 
plant  receives  just  notice,  the  writer  being  of  opinion  that 
the  adoption  of  his  proposed  register  of  plant  would  secure 
a  great  advance  on  present  methods.  To  the  section  on  the 
record  of  the  depreciation  of  industrial  plant  is  naturally 
devoted  a  fair  share  of  the  author's  consideration. 

There  are  some  points  on  which  our  views  do  not  quite 
harmonise  with  those  of  Mr.  Leake  ;  but  the  book  is  a 
meritorious  contribution  to  the  literature  on  the  subject. — 
G.J. 


The  PriiuipU'S  and   Practice  of  Electric    Wiriny.     By  A. 

Bl'RSiLL,  A.M.I.E.E.     London  :  Longmans,   Green  and 

Co.     Price  3s.  net. 

The  list  of  books  available  for  the  instruction  of  the 
electric  light  wireman  is  now  a  long  one  ;  although  there  is 
considerable  variation  in  their  quality,  it  may  be  said  that  all 
are  useful,  and  the  least  of  them  contains  information  of 
value  to  practical  men.  Unfortunat«ly  the  author  appears  to 
know  much  more  about  wiring  than  about  the  men  who  do 
it  for  a  living,  and  it  is  seldom  that  the  problems  which  arise 
in  everyday  work,  the  only  ones  left  to  the  unaided  judgment 
of  the  workman,  are  tackled  with  sympathetic  knowledge  of 
the  mental  limitations  and  point  of  view  of  the  workman  or 


youth,  whose  preparation  often  consists  of  a  Council  schooling, 
a  year  or  so  of  holding  ladders,  and  finally  initiation  into  the 
mysteries  of  wiring,  his  rate  of  progress  in  that  somewhat 
degraded  art  varying  inversely  with  the  prices  at  which  his 
employer  is  able  to  obtain  contracts. 

It  appears  from  the  preface  of  this  book  that  it  is  intended 
to  supplement  the  usual  technical  school  wiring  class,  and 
it  contains  useful  references  to  much  of  the  ground  covered 
in  these  courses,  although  in  his  endeavour  to  render  the 
subject  extremely  simple  the  author  often  lapses  into 
expressions  and  lines  of  thought  usual  amongst  school-men, 
but  quite  foreign  to  the  average  wireman. 

The  notes  on  wires  and  cables  are  good,  but  some  explana- 
tion of  the  trade  meaning  of  "  class "  and  "  grade "  as 
applied  to  insulation  resistance  might  have  been  given  on 
page  172.  An  india-rubber  test  is  described  without  comment, 
giving  1,250  megohms  for  cable  labelled  as  "  600-megohm 
grade." 

The  notes  on  paper-insulated  cable  are  scanty ;  this 
material  is  apt  to  give  trouble  in  the  hands  of  men  accus- 
tomed only  to  rubber  insulation.  The  author's  remarks  with 
regard  to  the  flexibility  of  cable  presumably  refer  to  rubber, 
and  if  taken  too  literally  with  large  sizes  would  certainly 
lead  to  trouble.  Describing  the  leading  systems  of  wiring 
in  use,  the  author  makes  a  statement  with  regard  to  the 
relative  extent  to  which  wood  casing  and  other  systems  are 
at  present  employed.  We  refrain  from  quoting  it ;  no  doubt 
those  who  supply  the  wiring  material  illustrated  a  few  pages 
further  on  will  do  all  that  is  necessary. 

Concentric  wiring  is  dismissed  in  a  few  lines,  distinctly  a 
lost  opportunity  at  a  time  when  manufacturers  are  obliged 
to  train  men  to  the  use  of  their  material  ;  attention  to  cheap 
and  simple  methods  of  wiring,  with  a  review  of  their  prac- 
tical advantages  and  disadvantages,  should  form  a  prominent 
feature  in  every  book  of  this  class  at  the  present  time. 

The  photographs  of  joints  are  numerous  and  good,  and 
should  help  those  who  care  to  practise  them.  Jointing 
always  appears  to  be  a  strong  feature  in  wiring  classes  ; 
students  and  teachers  alike  yield  to  the  fascination  of  the 
"  handicraft "  involved  in  making  them,  and  often  faO  to 
realise  how  comparatively  unimportant  cable  jointing  has 
become  on  small  installation  work.  Employers  feel  the 
need  of  men  who  can  plan  an  installation  and  lay  out  runs 
with  a  view  to  economy,  determine  cable  sizes,  and  handle 
existing  decorations  with  care.  Men  who  are  able  to  do  this 
work  with  a  minimum  of  supervision  often  command  higher 
wages  than  those  who  have  only  skill  in  handling  material, 
and  are  better  employed  on  large  contracts  where  supervision 
is  continuous. 

A  fuller  explanation  of  the  supply  company's  apparatus 
should  certainly  have  been  given  ;  it  is  assumed  that  the 
reader  knows  that  one  pole  of  a  supply  system  is  usually  at 
earth  potential,  and  the  "  live  "  wire  is  referred  to  but  not  fuUy 
explained.  A  few  diagrams  showing  distribution  of  potential 
would  have  been  useful,  also  a  description  of  a  three-wire 
service.  Alternating  current  is  entirely  neglected,  no  mention 
being  made  of  voltage-reducing  transformers  or  of  a.c. 
motors,  subjects  upon  which  every  wireman  needs  informa- 
tion of  a  simple  description,  accompanied  by  clear  diagrams  ; 
when  explaining  that  power  is  a  product  of  current  and 
pressure,  a  warning  at  least  should  have  been  given  that 
the  statement  is  not  necessarily  correct  for  alternating 
current. 

Heating  is  dealt  with  briefly.  The  formulaj  for  calculating 
the  cost  of  heating  water  may  be  of  use,  but  a  clear  statement 
showing  how  to  translate  the  ratings  marked  on  a  kettle 
into  the  number  of  pints  boiled  for  Id.  would  suit  the  wire- 
man's  needs  much  better  ;  the  everyday  commercial  aspect 
of  electrical  work  is  not  sufficiently  appreciated  by  those 
who  handle  the  material  and  who  often  come  into  close  con- 
tact with  consumers,  by  whom  they  are  known  as  "Elec- 
tricians." It  is  most  essential  that  these  men,  who  are  for 
the  most  part  keenly  interested  in  their  work,  should  be  put 
in  possession  of  simple  and  accurate  knowledge  of  the  use 
and  cost  of  electrical  apparatus  ;  they  will  then  become 
valuable  canvassers,  often  securing  the  attention  of  a  cus- 
tomer who  would  be  inclined  to  discount  the  statements  of 
their  employers  as  being  too  much  interested  in  effecting  a 
sale. 

The   general  heating  of  rooms  remains  a  somewhat  diffi- 
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cult  proposition,  even  where  electricity  is  obtainable  at  Id. 
per  unit.  Cooking,  on  the  contrary,  is  by  no  means  a  luxury 
ab  that  rate,  but  represents  the  next  big  field  of  electrical 
development. 

The  notes  on  lighting  neglect  the  modern  development  of 
reflectors  and  shades,  and  some  explanation  of  "  foot-candle  " 
should  have  been  given  ;  it  is  also  not  clearly  brought  out 
that  as  a  lamp  ages,  the  consumption  increases  "  per  unit  of 
useful  light  received."  No  opportunity  should  be  lost  of 
correcting  the  fallacy  that  old  lamps  consume  more  current 
than  new  ones  ;  this  statement  is  made  every  day  by  someone 
who  claims  to  be  an  electrician. 

The  author's  observations  on  testing  installations  are  very 
just.  It  may  be  well,  however,  to  point  out  that  watt-hour 
meters  are  now  connected  np  in  most  cases  with  the  shunt 
joined  to  the  series  coil  on  the  supply  side,  so  that  the  con- 
sumer pays  for  the  series  coil  losses,  which  vary  with  his 
load,  and  the  supplier  pays  for  the  shunt  losses,  which  are 
constant.  The  author's  method  would  be  very  helpful,  but 
is  not  to  be  recommended. 


A    Primer  mi   Allentaliiui   Cmrenls.      By  W.  G.  Rhodes, 
D.Sc.     London  :    Longmans,  Green  &  Co.     Price  2s.  Gd. 

net. 

.\lthough  ethic;illy  unsound,  the  principle  ujK>n  which 
most  students  and  many  teachers  judge  of  textbooks  is  the 
principle  of  price.  There  is  nothing  really  wonderful  about 
this,  because  it  has  become  more  and  more  difficult  of  late 
years  to  find  even  an  elemenUiry  textbook  that  is  quite  satis- 
factory unless  it  has  cost  something  more  than  a  modest 
dollar.  And  this  is  especially  true  of  the  multitude  of  books 
on  alternating-current  work  that  come  to  us  from  America 
and  Germany.  It  is  with  this  in  mind  that  we  find  it  re- 
freshing to  light  on  a  book,  written  by  the  head  of  one  of 
the  largest  English  Technical  Institutions,  which  presents 
the  principles  of  alternating  currents  in  a  sen'*iblc  and  scien- 
tific manner,  omitting  nothing  of  importance,  yet  carefully 
abstaining  from  academic  theorising  on  the  one  hand,  and 
technical  puzzles  on  the  other,  at  a  price  within  the  reach  of 
any  evening  technical  student. 

The  book  contains  all  the  theory  that  is  necessary  for 
students  preparing  for  the  alternating-current  part  of  the 
ordinary  grade  of  the  City  and  Guilds  Electrical  Engineering 
Examination  ;  and  while  primarily  written  for  students  of 
limited  mathematical  attainments,  it  should  prove  useful  to 
all  classes  of  beginners,  whether  well  equipped  mathematically 
or  not. 

The  chapters  on  transformers  and  a.c.  motors  are  specially 
good,  while  the  whole  method  and  arrangement  of  the  book 
is  distinctly  praiseworthy. — I'.H.S.K. 


A  SMALL  RURAL  HYDRO  - ELECTRIC 
SCHEME  IN  FRANCE. 


The  utilisation  of  small  waterfalls  in  France  has  long  con- 
stituted a  fascinating  problem,  and,  in  view  of  the  great 
possibilities  of  similar  developments  in  Ireland,  and,  to  a  less 
extent,  in  other  parts  of  the  British  Isles,  the  following 
description  of  a  rural  hydro-electric  distribution  scheme 
utilising  the  energy  of  a  15--20  h.p.  fall,  and  transmitting 
curr;nt  over  a  maximum  distance  of  4  5  miles,  should  interest 
the  British  electrical  engineer. 

The  instulh'tion  in  question  is  located  in  Cotentin,  on  the 
banks  of  the  River  Saire.  In  the  Commune  of  Yalcanville, 
the  stream  falls  100  ft.  in  4-5  miles  ;  six  cataracts  total 
33  ft.  fall,  and  pass  an  average  flow  of  35'5  cb.  ft.  per 
second.  One  of  these  falls.  La  Planche,  has  now  been 
harnessed  by  the  Society  Fran(,"aise  d'Eclairage  des  VUles 
(which  has  been  engaged  in  acetylene  lighting  in  the  neigh- 
bourhood since  1905).     The  maximum  distance  of  trans- 


mission is  from  the  fall  to  the  town  of  Barfleur  (population 
1,200)  about  4'5  miles  away  ;  over  the  intervening  country 
a  particularly  complete  service  is  rendered,  tiny  hamlets, 
isolated  houses,  and  even  stables  being  furnished  with 
metallic-filament  lamps.  The  distance  between  consumers 
averages  tj.')0  ft.,  and  from  the  generating  station  at  the  fall 
there  are  supplied  a  farm  1,530  yards  away,  two  villages  at 
1,530  anil  1,850  yards  respectively,  and  important  gronped 
loads  at  3,300  and  5,500  yards. 

Capital  outlay  on  distributing  and  service  lines  being  a 
most  important  consideration,  it  was  decided  to  use  three- 
phase  overhead  transmission  with  transformer  stations  at 
convenient  central  points.  Current  is  generated  at  210/120 
volis,  and  is  distributed  at  120  volts  between  phases  and 
neutral  in  the  immediate  vicinity  of  the  central  station  ; 
120-volt  current  is  stepped  up  to  145  volts  for  transmission 
to  a  farm  1,530  yards  from  the  station,  and  to  5,000  volts 
for  transmission  to  Valcanville  Gare,  Montfarville,  and 
Barfleur.  Energy  at  210  volts  is  transmitted  from  the 
generating  station  to  Valcanville  Eglise,  where  it  is  reduced 
to  1 10  volts  for  local  distribution.  The  high-pressure  current 
is  reduced  to  120  volts  at  Valcanville  and  Montfarville,  and 
to  190  and  110  volts  at  Barfleur.  Though  only  10  ii.p.  is 
at  present  available,  and  this  is  distributed  very  uniformly 
over  a  distance  of  4"5  miles,  supply  is  available  at  110/220 
volts  throughout.  For  the  distribution  of  small  amounts  of 
energy  over  moderate  distances  200  \olt8  is  a  very  con- 
venient pressure,  but  x.c.  at  this  voltage  being  always  dan- 
gerous, the  Socictii  has  given  even  90-watt  consumers  on 
200-volt  lines  a  small  200/1 10-volt  transformer,  thus 
making  matters  quite  safe,  and  giving  the  customer  the 
advantage  of  low-voltage  lamps. 

The  generating  station  is  situated  on  the  site  of  the  old 
La  Planche  mill.  The  available  fall  is  (;-5  ft.,  reduced  to 
5-5  ft.  in  times  of  flood  ;  the  flow  averages  35-5  cb.  ft.  per 
second,  rises  to  (i4  cb.  ft.  in  winter,  and  falls  to  17-8,  or 
even  12  +  cb.  ft.  per  second  in  summer.  There  is  thus  no 
ciuestion  of  the  conditions  being  specially  favourable.  .\ 
Poncelet  wheel  with  curved  floats,  designed  for  a  fall  of 
l-.'i  m.  and  a  flow  of  1,000  litres  per  second,  is  at  present 
used.  This  wheel  has  a  maximum  efficiency  of  (iO  per  cent, 
and  yields  a  maximum  output  of  10'7  h.p.  Its  most  efficient 
speed  is  lo  r.p.m.,  and  the  100/1  speed  rat'o  required  to 
reach  the  generator  speed  of  1,0(K»  r.p.m.  is  effected  by 
three  belt  stages  in  series  (40/120  and  270  R.p.m.)  ;  to 
avoid  the  high  mechanical  losses  occasioned  by  this  arrange- 
ment, the  Poncelet  wheel  is  to  be  replaced  by  a  high-speed 
American  turbine  at  an  early  date. 

The  station  building  occupies  322  sq.  ft.  of  ground  area, 
and  is  entirely  of  reinforced  concrete  construction.  The 
alternator  is  a  star-wound,  three-phase,  50-cycle  machine 
running  at  1,000  R.P.M.  and  yielding  12  k.v.a.  at  210  volts 
between  phases  :  its  efficiency  ranges  from  70  to  80  per  cent, 
(cos  ^  =  1).  .\s  a  stand-by  in  case  of  drought,  an  8-h.p. 
600-R.P..M.  petrol  engine  is  installed,  and,  in  case  of  need, 
the  alternator  can  be  belted  to  a  d.c.  motor  fed  from  another 
fall.  The  arrangement  of  the  station  is  a  model  of  security, 
simplicity  and  cheapness. 

During  the  day  the  output  of  the  station  is  utilised  in 
a  dairy  for  the  conversion  of  1,320  gallons  of  milk  to  cream 
and  cheese  ;  at  4  p.m.  in  the  winter,  and  at  7  p.m.  in  the 
summer  the  dairy  shuts  down,  and  supply  is  switched  on  to 
the  lighting  circuits  of  the  men  working  at  the  dairy  during 
the  day. 

L"ading  particulars  of  the  chief  transformer  stations  and 
distributing  lines  are  given  in  Tables  I  and  II  herewith. 
Aluminium  conductors  are  almost  exclusively  used,  and  are 
carried  on  creosoted  wooden  poles.  A  great  part  of  the  trans- 
mission route  is  across  fields,  but  where  tbe  high-pressure  lines 
run  within  30  ft.  of  the  State  telephone  lines  for  1-25  miles, 
no  induction  troubles  have  yet  appeared.  For  crossing  the 
railway  at  two  points,  a  particularly  safe  and  simple  con- 
struction has  been  evolved,  asing  steel  posts  and  silicon-bronze 
wires. 

The  high-pressure  lines  are  of  3'5  mm.  diameter  aluminium 
wire  weighing  91  lb.  per  mile  and  having  an  ultimate  ten- 
sile strength  of  460  lb.  For  an  average  span  of  245  ft.  a 
tension  of  44  lb.  (284  lb.  per  sq  in.)  is  required.  Torsion 
joints  are  used,  and  2'5  mm.  aluminium  binding  wire  where 
necessary.     The  chief  trouble  so  far  has  been  winter  break- 
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ages  caused  by  workmen  straining  the  wire  too  tightly. 
No.  171  Parville  5,000-volt  insulators  are  used  on  the  high- 
voltage  lines,  and,  where  copper  lines  join  aluminium,  double - 
groove  insulators  are  employed  ;  the  aluminium  line  is  placed 
in  the  lower  groove  and  copper  in  the  upper  groove  ;  an 
aluminium  connecting  bridge  is  used  and  rubber  taped  where 
it  is  in  contact  with  copper.  For  low-voltage  lines,  of  wire 
.')  mm.  or  more  in  diameter,  aluminium  is  wholly  advantageous : 
it  is  lighter  and  easier  to  work  than  copper,  and  can  be 
stretched  over  spans  of  :2G0-330  ft.,  which  would  be  quite 
impossible  were  copper  used.  On  branch  lines,  3-mm. 
aluminium  proves  quite  satisfactory,  whereas  1"5  or  even 
2-mm.  copper  lines  give  much  trouble  by  breakage.  By 
taking  the  aluminium  lines  indoors  before  connecting  to 
copper,  corrosion  is  entirely  avoided  ;  near  the  coast  the 
overhead  aluminium  lines  show  no  corrosion,  whereas  copper 
would  be  badly  attacked. 

Aluminium  lines  vibrate  so  badly  that  sleep  is  often  impos- 
sible in  houses  to  which  the  lines  are  connected  or  near 
which  they  pass,  and,  to  avoid  this  trouble,  it  is  necessary  to 
use  heavy  "dampers."  The  best  results  are  obtained  by 
threading  the  line  through  a  porcelain  ball,  weighing  about 
h  lb.,  and  placed  between  the  line  and  the  insulator.  Leaden 
dampers  may  be  used,  piovided  an  aluminium  sleeve  is  fitted 
round  the  line  to  take  electrolytic  corrosion. 

The  local  distribution  line  from  the  central  station  has 
been  extended  nearly  2  miles  across  fields  to  supply  an 
isolated  farm,  which  started  by  using  only  four  lamps.  When, 
at  length,  25  lamps  were  in  use,  the  voltage  drop  reached 
25  volts  on  full  load,  and,  to  maintain  1 10  volts  at  the  con- 
sumer's terminals,  it  became  necessary  to  step  the  line  voltage 
at  the  central  station  up  to  1-45  volts  ;  this  was  effected  by 
using  a  small  110/25-volt  metal  lamp  transformer  as  an 
auto-transformer.  The  latter  is  mounted  on  an  ammeter 
panel  at  the  works  and  is  only  placed  in  circuit  when  the  line 
current  exceeds  3  amperes. 

The  general  appearance  of  the  Barfleur  transforming 
station  is  shown  in  fig.  1.  The  cabin  is  of  reinforced  con- 
crete, occupies  13  sq.  ft.,  and  stands  7  ft.  high.  High- 
pressure  lines  are  brought  to  a  light  framework  on  top  of  the 
building,  and  insulated  conductors  are  thence  taken  through  the 
usual  protective  devices  to  the  transformer  (see  Table  II). 
The  low-voltage  circuit  is  three-phase,  four-wire,  with  the 
neutral  placed  above  the  phase  lines  (an  arrangement  which 


during  the  winter.  To  avoid  the  restriction  of  the  number 
of  lamps  installed,  so  frequently  imposed  by  a  contract  tariff, 
an  ampere-year  basis  of  charge  is  adopted,  and  current 
limiters  are  installed  :  a  uniform  rate  of  83s.  per  ampere- 
year  is  levied,  with  a  minimum  of  608.  for  three  lamps  simul- 
taneously alight. 

Table  I.— TBANsi'OBMEn  Equipmbnt  of  Various  Stations. 


Generating  station 


Valoanville  Eglise 
Montfarville 
DoncanvilleRue  (for 
Valoanville  Gare) 
(Transformer      on 

posts) 
Barfleur     


Transformers. 


f  120/145     V.     auto-transformer  I 
1     serving  outlying-  farm  j 

[5,000/210  v.;  10   K.v.A.  ;  3-ph 
<      delta  3  X   27'5  a.  at  210   v. 
[      3  X  rSS  amp.  at  5,000  v. 
220/120  and  Uu  v.  ;  1  KW.  ;  1-ph. 
5,000/120  v.;  1  K.v.A.  ;  1-ph. 
5,000/120  v.;  2-2   K.V.A.;  3-ph."\ 
delta;  3  X   107  a.  at  120  v.  ;  I 
3  X  0'5  a.  at  5,000  v.  ;  only  ( 
2  secondary  phases  occupied  J 
4,950/190-110  V. ;  5  K.v.A.  ;  3-ph. 


4  from  2 

5  from  3 


Consumers  may  install  lamps  of  any  c.p.,  and  can  change 
whenever  they  choose,  but  new  lamps  must  be  purchased 
from  the  Societe  (at  less  than  current  market  prices).  The 
standard  sizes  supplied  are  16,  25,  32  and  50-C.p.  Osram 
lamps,  and  (of  240  installed)  10  per  cent,  have  been 
renewed  during  a  year  of  1,800  hours  ;  115-volt  lamps  are 
supplied  for  use  on  105-1 10-volt  circuits.  The  under- 
running  thus  involved  does  not  materially  change  the  colour 
of  the  light,  but  greatly  extends  the  life  of  the  lamps  and 
further  guards  against  carbon  lamps  being  used  ;  not  only 
would  the  limiters  operate  in  the  latter  case  but  also  the  light 
would  be  intolerably  red. 

Mercury  limiters  (by  the  P'rench  G.E.C.)  are  employed, 
and  their  use  has  been  found  a  great  preventative  of  serious 
short-circuits  and  fires.  On  severe  overload,  the  limiter 
switch  opens  (at  two  points  at  once)  with  such  violence  that 
the  mercury  is  ejected  from  the  contact  cups,  and  the 
circuit  therefore  remains  interrupted  ;  on  several  occasions 
this  action  has  occurred  without  allowing  time  for  the  circuit 
fuses  to  blow. 

By  the  above  supply  tariff,  a  consumer  secures  unlimited 
use  of  a  IG-c.p.  lamp  during  the  stated  hours  for  15s.  per 
annum — a  low  price  considering  the  convenience  and  safety 
of  the  lamp  and  the  definit,e  amount  of  the  bill.  From  the 
station  standpoint,  such  a  tariff  amounts  to  a  guaranteed 

TABLE  II.— Paeticulaes  of  tabious  Tbansmisbion  Lines. 


lilne  route. 

Length. 
MUes. 

Voltage. 

Load. 

KW. 

Conductors. 

Voltage 
var'n.t 

No. 

Local  from  station    ... 

0'88 

120 

0-GO 

3'5  mm.  al. 

t 

1 

Central  station  to  Val- 

1-06 

220 

066 

3'o  mm.  al. 

5v. 

2 

oanville  Eglise. 

Central  station  to  Val- 

0-95 

5,000 

5-00 

3'0  mm. 

lOv. 

3 

canville    Gare,    and 

si-brz. 

thence  to  Barfleur. 

8-45 

5,000 

8-00 

8'5  mm.  al. 

40  V. 

— 

Local  from  Valoanville 

063 

110 

0-60 

3'5  mm.  al. 

5v. 

4 

Eglise. 

Local    from     Doncan- 

0-50 

120 

1-50 

3'5  mm.  al. 

nil. 

5 

ville  Rue. 

Local  from  Barfleur  . . . 

— 

190/110 

2-50' 

5°0  mm.  al. 

nil. 

6 

Fig.  1 


dispenses  with  the  necessity  for  lightning  protector*  and 
makes  it  easy  to  arrange  a  guard  network  where  passing 
under  telephone  wires).  Ordinary  consumers  are  connected 
to  two  of  the  phases,  and  public  lighting  is  supplied,  through 
a  meter,  from  the  third.  On  opening  the  system,  the  third 
phase  was,  for  a  time,  unloaded,  but  the  supply  pressure  was 
never  more  than  3  volts  out  of  balance. 

In  such  small  undertaJiings  as  the  present  one,  the  choice 
of  a  tariff  is  a  most  delicate  problem.  To  obtain  the  best 
possible  returns,  while  avoidiuer  the  cost  of  installing  and 
superintending  meters,  energy  is  sold  by  contract,  from  sun- 
set to  11  p.m.  all   the  year,  and  from  o  a.m.  to  daylight 


*  Several  consumers  at  Barfleur  have  between  20  and  80  lamps 
installed.     For  public  lighting,  25  and  50-c.p.  lamps  axe  used. 
t  From  no  load  to  full  load. 
t  Negligible  (see  also  text). 

revenue,  and  by  encouraging  free  use  of  the  lamps  installed, 
the  system  practically  obliterates  the  evening  peak  (which  is 
here  very  slight  and  lasts  from  6  to  0  p.m.).  In  installa- 
tions of  one  or  two  16-c.p.  lamps,  such  as  are  here  common, 
the  use  of  meters  is  quite  impracticable. 

The  popularity  of  this  enterprising  scheme  is  such  that 
several  farmers  have  as  many  as  20  lamps  in  their  stables 
alone.  The  maximum  output  attainable  from  La  Planche 
Fall  is  being  rapidly  approached,  and  already  the  Soci6t6 
is  treating  for  other  mill  sites  in  the  neighbourhood. — 
R.E.N. 
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ELECTRICAL  TRANSMISSION  OP  ELEC- 
TRICAL MEASUREMENTS. 


CAR  MILEAGE  :  A  SUGGESTED  ALTERATION 
IN  THE  METHOD  OF  CALCULATION. 


'riiK  accoinpanyiiif;  diu{;rarn  shows  thu  iiieHiis  whereby  thi' 
indications  of  a  recordiii<(  wattmeter  were  transmitted  over  a 
S'l-mile  private  telephone  line,  and  reproduced  at  the  far  end 
thereof.  In  this  particular  ease  (which  is  cited  liy  JFr.  0.  J. 
IJlissin  a  paper  before  the  Am.I.E.K.),  station  a  contracted 
to  supply  a  station  it  at  a  taritV  composed  of  a  Kw.-hour 
eharfre  +  a  Kw.-year  charge,  the  latter  lx,'in<^  based  on  the 
averaj^e  of  the  three  highest  iialf-hour  (leaks  during  the  year. 
The  input  to  the  transmission  line  was  recorded  by  a 
printing  wutt-honr  meter,  but  to  enable  the  station  u  to 
regulate  its  loatl  curve,  check  the  records  obtained  at  a,  and 
control  its  own  switchboard  attendants,  the  present  equip- 
ment was  devised.  'I'he  arrangement  is  simple  and  effective  ; 
it  does  not  interfere  with  the  teleplmuic  use  of  the  line,  and 
it  is  ajiplicable  to  the  transmission  of  measurements  or 
signals  between  any  two  places  connected  by  telephone  lines. 
The  graphic  recording  wattmeter  \v„  at  .\  has  a  relay-type 
movement,  and  is  connected  through  current  and  voltage 
transformers  to  the  jwwer  line  ( 1 2,000  volts,  (io  cycles,  three- 
phase).  The  contactor  of  a  small  variable  rheostat  R  near  by 
is  coupled  to  the  meter  pointer  by  an  insulated  brass  rod. 
A  suitable  source  of  u.v.  is  connected  across  the  rheostat  (a 
HC-volt  storage  battery  ii  passes  lAO  in. a.  in  the  present  case), 
and   one   terminal  and  the  moving   contact  are  connected 
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across  the  telephone  line.  The  \oltage  applied  to  the  line 
then  varies  with  the  position  of  the  rheostat  contact,  and 
hence  with  the  indication  of  the  watt-meter.  This  indica- 
tion is  reproduced  and  recorded  at  station  u  by  indicating 
and  recording  voltmeters,  v„  v„,  calibrated  in  watts. 

Owing  to  the  fact  that  the  rheostat  has  uniform  resistance 
per  unit  length,  the  line  e.m.k.  does  not  vary  exactly  with 
the  distance  of  travel  of  the  contact,  but  if  the  current 
through  R  is  high  as  compared  with  the  instrument  current, 
the  error  due  to  this  cause  is  negligible.  In  the  present 
case,  the  voltmeters  at  h  give  full  scale  deflection  with  a 
current  of  about  7  m.a.  (regulable  by  resistances  at  a  and  b). 
The  signalling  system  forms  a  shunt  across  the  telephone 
line,  and  should  be  of  not  less  than  1,000  ohms  resistance  in 
order  not  to  interfere  with  speech.  The  condensers  k  and 
reactances  l  shown,  respectively  prevent  access  of  the 
signalling  u.c.  to  the  telephone  circuits,  and  of  the  ringing- 
up  A.c.  to  the  meter  circuits. 


An  Elevated  Coal  Transport  Railway.— An  elevated 

electric  railway  for  the  transport  of  coal  is  on  the  point  of  being- 
opened  in  Italy.  It  is  12'4  miles  long-,  and  connects  the  port  of 
Savona  to  the  west  of  Genoa  with  the  San  Gniseppe  station  on  the 
Savona-Turin  Railway.  It  is  intended,  for  the  conveyance  of  sea- 
borne coal  to  that  station,  where  provision  has  been  made  for  the 
accumulation  of  large  stocks,  and  whence  the  coal  can  be  sent 
on  to  the  north-western  provinces.  The  coal  is  discharged  from 
the  ships  in  Savona  into  a  store,  where  it  is  lifted  to  the  roof  and 
is  dropped  into  the  trucks  of  the  elevated  railway,  the  track  of 
which  is  carried  on  concrete  piles.  Each  truck  contains  1  ton  of 
coal,  and  the  capacity  of  the  railway  is  180  tons  per  hour. 


By   W.  WYKES,  Sheffield. 


In  reading  a  report  of  Mr.  Fell's  presidential  address 
delivered  before  the  annual  conference,  in  London,  of  the 
Municipal  Tramways  Association,  in  r.tO'.i,  I  notice  tliat  he 
alludes  to  the  question  of  "  car-mile  units,"  and  suggests 
that  it  is  open  for  someone  to  devise  a  better  system  of 
calculation.  On  reviewing  the  matter  it  occurs  to  me  that 
something  miglit  be  done  in  this  direction.  I  take  it  that 
the  units  consumed  are  not  only  taken  as  a  guide  by " 
tramway  managers  as  regards  the  increase  or  decrease  in  the 
cost  of  working  their  own  systems,  but  also  as  a  means  of 
comparison  with  other  systems.  That  being  so,  the  present 
method  of  reckoning  the  mileage  is  very  misleading,  because 
in  comparing  a  comparatively  fiat  town  with  one  that  is  hilly, 
as  is  often  the  ca.se,  ecpial  results  cannot  be  expected.  As  a 
means,  therefore,  of  overcoming  the  (jucstion  of  gradient,  I 
would  suggest  tliat  the  mileage  of  each  town  be,  as  it  were, 
flattened  out,  and  that  the  cost  per  car-mile  be  computed  on 
the  increased  mileage  thus  obtained,  irrespective  of  the  exact 
distance  in  ordinary  miles.  What  I  mean  by  flattening  out 
is  to  express  the  distance  of  each  route  in  level  or  flat  miles, 
and,  to  arrive  at  this  result,  I  would  propK)8e  that  a  car  with 
a  meter  fixed  lie  run,  in  the  first  instance,  over  a  level  mile 
and  the  amount  of  energy  consumed  carefully  noted.  I 
would  then  run  the  same  car  at  the  same  uniform  rate  of 
speed  over  each  section,  taking  careful  note  of  the  amount 
of  energy  consumed  on  each  round  trip  on  each  section. 
Then  the  units  used  per  round  trip,  divided  by  the  units 
consumed  on  the  level  mile,  would  represent  the  total 
number  of  level  miles  on  the  section.  To  put  the  matter  in 
the  form  of  an  ecjuation,  the  result  would  be  as  follows  : — 

Let  II  represent  the  amount  of  energy  consumed  per  level 
mile. 

Let  b  represent  the  amount  of  energy  consumed  per  round 
trip  on  the  section  tested. 

Let  (■  represent  the  number  of  "  flat  miles  "  on  each  section. 

Then  hja  =  c  =  number  of  "  flat  miles." 

If  this  were  done,  the  difficulty  as  regards  the  gradients  would  . 
be  practically  overcome,  and,  given  the  same  cost  of  production 
of  energy,  and  all  other  things  being  equal,  the  cost  of  energy 
per  car-mile  should  vary  very  little  ;  t)ut  owing  to  the  differ- 
ence in  the  equipments,  frequency  of  running,  passengers 
carried,  stoppages,  &c.,  this  is  not  so  in  practice.  I  take  it, 
however,  that  each  general  manager  adopts  the  type  of  car 
suitable  for  the  traffic  in  his  district,  and  that  the  frequency 
of  running,  &c.,  is  also  fixed  to  meet  the  exigencies  of  the 
service  and  the  requirements  of  the  public.  That  being  so, 
the  number  of  passengers  carried  per  car-mile,  based  on  the 
new  mileage,  would,  I  think,  be  as  good  a  means  as  it  is 
possible  to  devise,  in  a  simple  form,  for  comparing  one  system 
with  another.  Of  course,  it  would  be  possible  to  reduce  the 
different  equipments,  frequency  of  running,  &c.,  to  a  common 
standard,  but  as  all  these  factors  are  more  or  less  contingent 
upon  the  number  of  passengers  carried,  they  may,  for  the 
purpose  of  these  calculations,  be  disregarded. 

The  following  formnliB   show  how  the  results  aimed  at 
might  be  obtained. 

Let  a   represent  the  total  weekly  number  of  flat    miles 

travelled. 
Let   b  represent  the   total  weekly  number  of  passengers 

carried. 
Let  e  represent  the  total  weekly   number  of  passengers 

carried  per  fiat  car-mile. 
Let  (/  represent  the  total  weekly  cost  of  tramway  service. 
Let  e  represent  the  total  weekly  cost  of  tramway  service 

per  flat  car-mile. 
Let  /  represent  the  total  weekly  cost  of  tramway  service 

per  passenger  per  flat  car-mile. 
Then  bja  =  c  =  total  weekly  number  of  passengers  per 
flat  car-mile. 
dja  =  e  =  total  weekly  cost  per  flat  car-mOe. 
ejr  =  /  =  total  weekly  cost  per  passenger  per  flat 
car-mile. 
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My  proposal,  therefore,  in  brief,  is  to  reduce  in  the  first 
instance  all  the  mileage  to  flat  miles,  and  then  to  work  out 
the  cost  per  passenger  carried  per  mile,  as  shown  above,  and 
to  use  the  result  thus  arrived  at  as  a  basis  of  comparison 
with  other  tramways.  Each  general  manager  would  then  be 
able  to  see  at  a  glance  which  tramway  undertaking  showed 
fche  best  results,  and  would  be  able  to  make  inquiries  into 
the  working  of  such  system  for  the  purpose  of  improving 
his  own  and  bringing  it  up  to  the  same  standard  of 
efficiency. 

I  should  Uke  to  add  that,  since  writing  the  above,  I  have 
read  an  article  by  another  writer,  in  which  he  points  out  the 
principal  defects  to  be  met  in  making  a  satisfactory  com- 
parison between  the  amount  of  energy  consumed  per  car- 
mile  on  different  tramway  systems,  and,  inter  alia,  mentions 
gradient  as  one  of  the  troubles  to  be  contended  with.  The 
question  of  gradient  is  probably  the  most  pronounced  of  the 
disturbing  factors  referred  to,  but  I  think  if  the  suggestions 
I  have  made  were  generally  adopted  on  the  various  tramway 
systems,  the  difficulty  in  this  respect  would  to  a  great 
extent  be  overcome. 


Control  No.  1  (fig.  1).— The  two  heating  sections  R,  b,  are  con- 
trolled by  a  series-parallel-and-off  three-position  tumbler  switch. 
The  switch  is  off  when  its  knob  is  in  its  central  position.     When 


i-^VAAAA/WVAA— • 

f^  5action9 

Knob  UP  Knob  CENTRAL  <" 

Sections  in  Series.  OFF.  Parallel. 

Fig.  1. — Control  No.  1. 


the  knob  is  up  the  sections  are  in  series,  as  seen  in  the  complete 
diagram  on  the  left,  and  the  low  heat  is  given.  When  the  knob 
is  down  the  sections  are  in  parallel,  and  full  heat  is  obtained. 
(Maximum,  10  amperes.) 

Control  No.  2  (fig.  2). — Here  an  extra  switch  is  provided  for 
making  and  breaking  the  circuit  on  both  poles.  Otherwise  the 
control  resembles  No.  i.  The  on-and-off  switch  is  a  single  tumbler 
D.p.  one,  and  is  the  left-hand  switch  in  the  diagram.     There  are 


TUMBLER-SWITCH    CONTROLS    FOR 
HEATING    AND    COOKING    APPLIANCES. 


By  W.  PEEREN  MAYCOCK,  M.I.E.E. 


While  it  is  generally  admitted  that  the  tumbler  switch  is  far  more 
convenient  and  more  indicative  of  its  "position"  than  the  turn 
switch,  many  makers  of  heating  and  cooking  apparatus  still  use 
the  latter.  Perhaps  one  reason  for  this  is  that  they  are  unac- 
quainted with  the  various  electrical  types  of  Messrs.  A.  P.  Lundberg 
and  Sons"  three-position  tumbler  switch,  and  with  this  firm's  recent 
improvements  and  developments  in  switches  and  circuits  for  electric 
heating  purposes.     These  are  fully  dealt  with  below. 

A  disadvantage  of  certain  American  makes  of  turn  switch,  is 
that  the  position  of  the  thumb-key  cannot  be  depended  upon  to 
indicate  the  position  of  the  switch  contacts.  Because  of  this, 
indicating  windows  have  generally  to  be  fitted.  These  windows 
permit  of  the  entry  of  dust  and  grease  :  and  the  lettering  in  time 
becomes  obliterated.  Further,  it  is  evident  that  switches  so 
arranged  are  not  of  much  use  at  the  side  of  a  heater  (an  oven,  for 
instance)  which  has  to  be  put  in  a  corner  with  its  switches  close  to 
a  projecting  wall.  Another  and  more  serious  objection  to  these 
switches  is  that  their  stated  current  capacity  is  a  very  over-rated 
quantity,  particularly  for  prolonged  work. 

One  or  two  of  the  controls  described  here  are  already  largely  used. 
Most  of  them,  however,  are  of  quite  recent  design,  and  it  seems 
that  they  should  fulfil  many  requirements. 

List  of  Tumbler-Switch  Controls. 


No.  of 

Con- 
trol No. 

heating 
sec- 
tions. 

Degrees  of  heat. 

of 
switches. 

Remarks. 

1 

Two 

Two  (low,  full) 

One 

2 

Two 

Two  (low,  full) 

Two 

Break  at  both  poles. 

3 

Two 

Two  (low,  fnU) 

Two 
(cpld.) 

Break  at  both  poles. 
(Separate  poles  in  sepa- 
rate switches.) 

4 

Three 

Two  (very  low,  full) 

Two 

Break  at  both  poles. 

5 

Two 

Two  (low,  full) 

One 

6 

Two 

Two  (half,  full) 

One 

' 

Two 

Three  (low,  medium,  full) 

One 

The  "Twinob  '  switch 

is  a  combination  of  two 

in  one. 

8 

Two 

Three  (low,  medium,  full) 

Two 

Break  at  both  poles. 

9 

Three 

Three  (low,  medium,  full) 

Two 

10 

Three 

Three  (very  low,  medium. 

full) 
Three  (low,  medium,  full) 

Two 

Break  at  both  poles. 

11 

Two 

Three 

Break  at  both  pole?. 

12 

Two 

Four  (low,  2nd,  3rd,  full) 

Two 

13 

Three 

Four  (low,  2nd,  3rd,  full) 

Two 

Break  at  both  pole.«. 

14 

Two 

Four  (low,  2nd,  3rd,  full) 

Two 

All  but  the  last  three  of  the  above  controls  are  described  and 
illustrated  herein.  These  last  three  (Nos.  12,  13  and  14)  are  interest- 
ing in  that  they  provide  for  four  degrees  of  heat  with  but  two  or 
three  heating  sections  and  two  switches.  Their  common  drawback 
is  that  the  manipulation  of  the  switches  to  give  any  desired  effect 
is  not  a  sufficiently  simple  matter  for  domestic  use. 


JEKTMK. 

Fig.  2.— Control  No.  2 


two  forms,  one  of  which  resembles  fig.  3.  The  right-hand  switch 
in  the  diagram  is  a  series-parallel  without  an  off  position,  and 
it  puts  the  sections  R,  R  in  series  for  low  heat  and  parallel  for  full 
heat.     (Maximum,  5  amperes.) 

The  covers  of  the  switches  should  preferably  be  of  porcelain  or 
plain  brass.  That  of  the  left-hand  one  might  be  marked  off  on, 
and  that  of  the  right-hand  one  low  full. 

Control  No.  3  (fig.  4). — Although  the  fact  that  both  poles  enter 
both  of  the  switches  in  the  previous  control  has  not  proved  a  serious 
drawback,  it  having  already  been  used  on  many  thousands  of 
heaters,  it  may  sometimes  be  objected  to.     When  this  is  so,  a  switch 


Fig.  4.— Control  No.  3. 


with  separated  poles  may  be  got  by  coupling  and  connecting  two 
two-way-off  ("Duplex '")  switches,  as  shown  in  the  adjacent  diagram  ; 
this  arrangement  has  the  additional  advantage  of  providing  for 
a  maximum  of  10  amps. 

As  the  combination  gives  an  off  position,  the  separate  dp.  switch 
used  in  the  previous  control  may  be  dispensed  with,  the  circuit, 
with  the  switch  off,  being  as  shown  in   the  lower  of  the  two 


The    aforementioned    coupling    would    resemble    the    familiar 
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arransrement  seen  in  lijf.  .'),  but  the  hardwood  baae-block,  of  course, 
would  trenerally  be  dispensed  with. 

CoNTUOL  .\'o.  I  (li(f.  fi).— Hero  the  two  switches  are  of  the  sinprle- 
tumbler  n.i'.  type,  like  fi(f.  ;(. 

The  left-hand  switch  puts  the  current  on  and  off.  When  the 
ripht-hand  switch  is  off,  the  three  heater  sections  are  in  series,  and 


ICKTRIK. 

Fig.  ii.— Control  No.  4. 


give  a  very  low  heat.  \\  hen  this  switch  is  on,  the  sections  are  in 
parallel,  and  give  full  heat. 

It  should  be  noted  that  as  the  riprht-hand  switch  never  breaks 
circuit,  the  sparkwear  at  its  contacts  is  aegliifible.  (Maximum, 
10  amperes.) 

To  render  the  manipulation  of  the  switches  quite  clear  to  the 
user,  the  cover  of  the  left-hand  one  might  be  marked  oi'i'  ON,  and 
that  of  the  rijfht-hand  one  i,()W   I'ui.L. 

Mi'diticiitidii. —  If  either  arm  of  the  right-hand  switch  be  re- 
moved, the  full  heat  will  be  that  due  to  one  section  on  full  pressure 


'AAAAAA 


Flc.   7.— CONTUOL   No.    .'). 


and  the  other  two  in  series  ;  the  low  heat,  as  before,  being  given  by 
the  three  sections  in  series. 

Control  No.  5  (fig.  7). — This  control  is  effected  by  a  single  two- 
way-and-off  ("Duplex")  switch.   Section  i  is  used  only  for  putting  in 


series  with  a,  and  the  two  then  give  a  low  heat,  the  degree  of  which 
depends  on  the  resistance  of  h.  Full  heat  is  that  due  to  a  alone. 
The  switch  cover  might  be  marked  as  in  fig.  8.  (Maximum. 
10  amperes.) 

Control  No.  G  (fig.  9). — This  control  is  effected  by  a  single  '' All- 
or-part-and-oft"  switch,  which  has  three  positions.  When  the  knob 
is  central,  the  switch  is  off.     When  the  knob  is  up,  the  two  lower 


KNOB 
CENTRAL, 


Fig.  9. — Control  No. 


terminal  contacts  are  interconnected,  and  one  of  the  sections  is 
in  circuit  With  the  knob  down,  both  sections  are  in  circuit,  and 
full  heat  is  given.     (Maximum,  10  amperes.) 

If  the  two  sections  be  equal,  half  heat  will  be  given  with  the  one 
in  circuit,  and  the  cover  might  be  marked  half  off  full. 

Control  No.  7  (fig.  10).— In  this  control,  a  "Twinob"  switch 
enables  three  degrees  of  heat  to  be  got  with  two  unequal  heater 
sections  a  and  h.  The  cover  of  the  switch  can  be  marked  as  seen 
in  fig.  11.     If  the  heater  sections  be  equal,  only  two  degrees  of  heat 


can  be  got,  but  the  use  of  the  "Twinob"  is  still  advantageous.'as 
it  enables  either  or  both  of  the  sections  to  be  put  in  circuit.  If, 
however,  a  ««/•  »;•  hntli   control  only  is  required  with  the   equal 


I VNAAAAA/^, 

a 


Fio.  10.— Contbol  No.  7, 


sections,  control   No.  6  is  preferable,  as  there  is  only  one  switch 
knob    for    the    unskilled    person    to    think    about.      (Maximum. 
10  amperes  per  way.) 
CONTiiot.  No.  8  (fig.  12).— This  control  is  an  extension  of  No.  7,  the 


Fig.  12.— Control  No.  ,s. 


addition  of  the  single-tumbler  d.p.  switch  on  the  left  (like  fig.  3) 
enabling  the  circuit  to  be  broken  at  both  poles.  (Maximum, 
10  amperes.) 

Control  No.  9  (fig.  13).— The  current  is  put  on  and  off  by  the 
single-tumbler  D.P.  switch  on  the  left  (corresponding  with  fig.  3)  ; 
and  the  connections  of  the  right-hand  ("  All-or-part-and-off  ")  switch 


Fig.  13.— Control  No.  9. 


are  such  that  its  three  positions  give  three  degrees  of  heat.  When 
its  knob  is  central,  there  is  no  inside  connection  between  the  switch 
contacts,  and  sections  a  and  h  are  then  in  series  and  give  low  heat. 
When  the  knob  is  up.  a  is  bridged,  and  /(  alone  is  in  circuit  and  gives 
medium  heat.  When  the  knob  is  down,  sections  h  and  c  are  in 
parallel  and  give  full  heat.    (Maximum,  10  amperes.) 


\-f\/\f\J^         c 
a 

Fig.  14.— Control  no.  10. 

Control  No.  10  (fig.  H). — The  two  switches  used  here  are  a 
single-tumbler  double-pole  switch  D  (like  fig.  3)  and  a  series-parallel- 
and-off  switch  s.  d  serves  to  turn  the  current  on  and  off.  s,  when 
off,  leaves  the  three  sections  «,  b  and  c  in  series,  and  a  very  low 
heat  is  given.     When  the  knob  of  s  is  up.  *  is  bridged  across  by 
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the  switch  contact  ' ,  and  a  and  c  are  left  in  series — giving  a 
slightly  greater  heat.  When  the  knob  of  S  is  down,  contacts  // 
come  into  action,  and  the  three  sections  are  thrown  into  parallel — 
giving  full  heat. 

The    "manipulating    code"    is  as  follows,   the   knobs    of    the 
switches  D  and  s  being  referred  to  : — 


CENTRAL  LONDON  RAILWAY  EXTENSION. 


Current  off. 

D  up. 

s  anyhow. 

Low  heat. 

D  down. 

s  central.     («,  h  and  c  in  series.) 

Medium  heat. 

D  down. 

s  up.            {a  and  c  in  series.) 

Full  heat. 

D  down. 

s  down.       (rt,  Ji  and  c  in  parallel.) 

The  working  of  the  switches  by  the  user  of  the  heater  might  be 
rendered  clearer  by  the  switch  cover  diagram  (fig.  15),  which  could 


Ox  Saturday  last  the  formal  opening  of  the  Central  London 
Railway  Extension  to  Liverpool  Street  Station  took  place ; 
a  large  party  of  guests  travelled  by  a  special  train  from  the 
Bank  Station  to  Liverpool  Street,  and  there  partook  of 
luncheon  at  the  invitation  of  the  Central  London  and  Great 
Eastern  Railways.  Ijord  Claud  Hamilton,  M.P.,  chairman 
of  the  latter  company,  presided,  and  was  supported  by  Dr. 
H.  F.  Parshall,  chairman  of  the  former,  and  the  Lord 
Mayor  of  London  ;  many  distinguished  members  of  Parlia- 
ment, financiers,  railway  engineers  and  heads  of  metropolitan 
and  provincial  boroughs  and  district  councils  were  also 
present. 

Aft«r  the  toast  of  "  The  King,"  the  Lord  Mayor  proposed 
"  Success  to  the  New  Extension,"  which  he  said  would 
confer  benefits  upon  two  classes — the  travelling  public,  and 


IFULL 


fm)  MEDIUM 


(I¥)  FULL 

-CONTEOL    No.    11. 


be  in  the  form  of  a  "Directions"  tablet  fixed  adjacent  to  the 
switches.  It  may  be  noted  that  the  sparkwear  at  s  is  negligible, 
since  its  circuit  is  never  actually  broken.     (JIaximum,  10  amperes.) 

J/odificatUm.''. — (1)  It  is  possible  to  rearrange  the  connections  to 
give  three  sections  in  series,  two  in  series,  and  two  in  parallel.  (2)  If 
.s  be  a  series-parallel  switch  without  an  ofif  position  (like  that  used 
in  Control  Xo.  2),  the  connections  may  be  arranged  to  give  two 
sections  in  series  and  three  in  parallel. 

Control  No.  1 1  (fig.  17), — This  control  gives  three  heats  with  two 
sections,  «  and  //.  The  two  outer  switches  are  single-way,  and  the 
middle  switch  is  a  series-parallel  without  ofif  position.  The 
following  "manipulating  code"  and  the  "Directions"  tablet 
<fig.  10)  should  make  it  clear  that  the  working  of  the  switches  to 
get  any  desired  effect  is  a  very  simple  matter  : — 

Off  (I).  All  knobs  up. 

Low  heat  (II).  First  knob  down.  «  and  h  in  series. 

Medium  heat  (III).  First  and  second  knobs  down,  a  alone. 

Full  heat  (IV).  All  knobs  down.  «  and  I  in  parallel. 

In  other  words,  if — starting  from  the  right — the  switches  be 
numbered  1,  2  and  3,  1  will  give  the  first  heat,  1  and  2  the  second 
heat,  and  1,  2  and  3  the  third  heat. 

It  the  operator  strays  from  these  simple  directions,  no  harm  is 
done,  as  there  is  no  possibility  of  short-circuiting,  and  nothing 
more  than  medium  heat  could  be  got.     (Maximum,  10  amperes.) 


Bailiffs  in  a  Corporation  Tramways  Office.— At  a 

meeting  of  the  Newcastle  Corporation  Tramways  Committee  on 
July  25th,  a  question  was  raised  as  to  the  accuracy  of  a  rumour 
that  baOiffs  had  taken  possession  of  the  tramways  office.  It  was 
admitted  that  this  was  correct,  and  it  was  explained  that  it  arose 
out  of  a  recent  action  at  the  last  Newcastle  Assizes,  in  which  the 
Corporation  were  the  defendants  and  lost,  judgment  being  given 
the  plaintiff  for  injuries  sustained  in  a  tramway  accident.  Soon 
after  the  judgment  was  delivered  the  bailiffs  were  put  in,  before 
the  Committee  could  make  arrangements  for  the  payment  of 
the  award.  The  bailiffs,  it  is  understood,  were  in  possession  for  a 
day,  and  the  matter  will  be  brought  before  the  City  Council  at  an 
early  meeting. 


the  shareholders,  who  also  deserved  consideration  ;  they  had 
expended  a  quarter  of  a  million  sterling  on  a  length  of  less 
than  half  a  mile,  and  he  hoped  they  would  receive  their  due 
reward  for  the  great  benefits  the  community  would  derive 
from  their  enterprise. 

Lord  Claud  Hamilton  responded,  referring  to  the  "  missing 
link,"  which  had  so  long  bean  needed  and  had  now  been 
provided  ;  he  believed  it  would  prove  of  more  value  to  the 
public  than  any  other  extension  that  had  been  carried  out  on 
the  metropolitan  railways,  and  he  attributed  the  credit  for 
it  to  the  enterprise  of  Dr.  Parshall.  No  payment  or  rent 
was  demanded  by  the  Great  Eastern  Railway  for  the  admis- 
sion of  the  Central  London  Railway  to  their  terminus,  for 
he  believed  that  benefits  would  accrue  to  both  parties. 
A  great  initial  mistake  had  been  made  in  laying  out  Liver- 
pool Street  Station  on  a  low  level :  had  it  been  otherwise, 
they  could  have  provided  for  their  vast  suburban  traffic 
underneath  it.  However,  by  co-operation  with  the  Central 
London  they  would  do  their  best  to  remedy  the  error. 

Dr.  Parshall,  responding  for  the  Central  London  Railway, 
acknowledged  the  cordial  support  which  that  undertaking 
had  received  from  the  City  of  London  in  every  way  since  its 
inception.  The  extension  had  been  opened  &ve  or  six 
months  earlier  than  was  anticipated,  in  spite  of  the  railway 
and  dock  strikes,  and  great  credit  was  due  to  the  engineers, 
contractors  and  staff  for  this  result.  The  extension  was  of 
greater  importance  than  appeared  at  first  sight,  for'  while  it 
joined  them  to  their  colleagues  the  Great  Eastern  Railway, 
it  also  affected  their  extension  to  Ealing,  where  they  were  on 
equally  friendly  terms  with  the  Great  Western  Railway,  and 
would  link  these  two  systems  together.  The  extension 
would  be  opened  for  traffic  on  the  following  day, 
with  through  bookings  from  stations  on  the  Great 
Eastern  Railway.  The  permanent  way  had  been 
vastly   improved,  and  the   new   type   was   being   extended 
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tliioii^hout  the  whole  lenj:;th  of  the  lino,  togetlier  with 
luitomatic  electric  signalling,  giving  greatly  enhanced  speed 
and  comfort,  lie  hoped  the  work  would  lie  complete  by 
the  time  their  junction  with  the  Great  Western  Railway  was 
cifected. 

'rhc  desirability  of  a  connection  with  Liverpool  Street 
Station  was  recognised  by  the  promoters  of  the  Central 
London  Railway  in  the  earliest  stages,  over  20  years  ago, 
and  in  our  issue  of  June  2«th,  1895,  we  published  a  map 
of  the  intended  line,  showing  its  city  terminus  at  Liverpool 
Street ;  power  was,  however,  reserved  in  placing  the  con- 
tracts to  exclude  the  section  beyond  the  Hank  station,  and 
this  course  was  eventually  adopted.  The  consequence  has 
been  that  all  west-bound  passengers  arriving  at  Liverpool 
Street  have  had  to  walk  the  half-mile  to  the  Bank,  or  make 
use  of  the  omniliuses  which  run  from  Liverpool  Street 
westwards,  and  with  the  advent  of  the  motor-omnibus,  which 
could  compete  seriously  with  the  railway  in  point  of  con- 
venience and  economy  of  time,  tlio  handicap,  no  doubt,  made 
itself  very  severely  felt.  The  decision  to  extend  the  line 
westwards  to  Ealing,  linking  up  with  the  Ureat  Western 
Railway,  was  al.so  a  powerful  incentive  to  the  completion 
of  the  Eastern  section,  and  the  establishment  of  so  efficient 
a  new  coimection  between  East  and  West  cannot  fail  to  be 
productive  of  great  benefit  to  the  railway  and  to  the  public. 

It  should  further  be  borne  in  mind  that  the  Central  London 
Railway  also  makes  connection  with  most  of  the  other  tube 
railways,  and  affords  ready  communication  with  the  various 
tramway  routes  leading  to  the  north  or  west. 

The  new  City  termiin:|8  is  directly  under  the  Jjiverpool 
Street  Station,  to  which  access  is  gained  by  means  of  travel- 
ling staircases,  or  "escalators,"  the  vertical  distance  between 
the  two  levels  being  70  ft.  Communication  with  Broad 
Street  Station  of  the  North  London  Railway  is  also  provided. 
The  extension  to  Ealing  will  be  completed  in  about  ix  months. 

The  adoption  of  a  new  type  of  permanent  way,  and  the 
institution  of  automatic  electric  signalling,  will  increase 
the  efficiency  and  capacity  of  the  line,  which  already  carries 
on  the  average  l-'rr,000  passengers  daily.  Trains  will  run 
at  intervals  of  about  2  minutes  throughout  the  day,  from 
(')  a.m.  to  12.30  a.m.,  covering  the  distance  of  7  miles 
(between  the  present  termini)  in  2,")  minutes,  with  18  stops. 

The  construction  of  the  tunnels  has  been  carried  out  by 
contractors  under  the  super\ision  of  Mr.  11.  .1.  Deane, 
resident  engineer  for  the  consulting  engineers,  Messrs.  Mott 
and  Hay  ;  the  installation  of  the  permanent  way,  electrical 
equipment,  &c.,  has  been  done  by  the  railway  company's  staff, 
under  the  direction  of  Mr.  E.  P.  Grove,  chief  engineer  to 
the  company,  who  has  also  supervised  the  introduction  of 
the  automatic  signalling  system  of  the  Mackenzie,  Holland 
and  Westinghouse  Power  Signal  Co. 


rOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Conditions  at  Vancouver. — Mr.  C.  H.  Smith,  who  was 

for  some  years  attached  to  the  staff  of  the  Acton  Council's  electricity 
department,  and  who  has  emigrated  to  Vancouver,  in  a  letter  home, 
says: — "From  a  business  standpoint,  one  could  write  much,  but, 
briefly,  the  business  here  is  of  a  first-claES  character,  and  real  estate 
has  by  far  the  preference.  The  three  large  departmental  stores 
which  can  be  said  to  equal  Harrod's,  Whitcley's,  or  Shoolbred's, 
are  the  Hudson  Bay  Co.,  Spencer's,  Ltd.,  and  Woodward  s  Store. 
Besides  these  there  are  several  large  wholeea'e  warehouses,  which 
deal  with  various  stocks.  The  city  has  one  of  the  finest  street-car 
services  in  the  Dominion,  and  electricity  is  in  very  general  use  by 
reason  of  its  generation  by  means  of  water  power.  The  American 
system  of  town  planning  has  been  adopted,  with  the  blocks  con- 
taining 100  buildings  from  street  to  street.  Just  taking  a  glimpse 
at  the  conditions  of  labour  as  they  are  at  present,  one  is  unpleasantly 
surprised,  after  the  information  supplied  by  the  emigration  authori- 
ties in  the  old  country.  Within  a  few  minutes'  walk  of  the  Canadian 
Pacific  Railway  depot,  is  a  general  centre  for  employment  agencies, 
and  there  can  be  seen  from  300  to  500  men  who  are  genuine 
workers  seeking  employment,  and  amongst  them  are  skilled 
mechanics  and  tradesmen.  Strikes  are  very  prevalent  here,  the 
carpenters  having  just  returned  to  work  at  ?4.25  a  day,  an  increase 
of  25  cents,  when  the  strike  was  for  60  cents  and  a  "closed  shop." 
A  general  strike  of  all  the  building  and  allied  trades  is  spoken  of, 
and  this  is  expected  to  stagnate  the  whole  business  of  the  city,  as 
the  whole  of  the  Union  men  (8,000)  will  quit,  and  this  means  that 
the  electricity  supply,  which  is  the  root  of  the  life  of  the  city,  will 
cease.  Although  two  out  of  every  three  persons  here  are  English, 
the  feeling  against  the  British  is  such  that  in  applying  for  employ- 
ment, despite  his  capabilities,  a  preference  is  always  given  to  any 
other  man.  The  method  of  workmanship  is  more  speedy  and  less 
thorough  than  is  the  case  in  the  old  country." 


Amendments. 


NORWAY. — The  Norwegian  Department  of  Finance  and  Cnstoms 
have  decided  that  double-tube  superheaters  for  steam  boilers 
are  to  be  admitted  free  of  Customs  duty  on  importation  into 
Norwoy  under  the  law  which  provides  for  the  special  free 
importation  of  machinery  of  a  class  or  kind  not  made  in  the 
country.  They  have  also  decided  to  admit  free  of  duty 
under  this  law  carbon  brushes  for  electrical  machines. 

NETHERLANDS.-  The  Dutch  Customs  authorities  have  decided 
that  vacuum  cleaning  machines  suited  for  household  use, 
even  if  driven  by  electricity,  are  to  l>e  dutiable  at  the  rate  of 
5  per  cent,  ad  ral. 

TURKEY. — The  Turkish  Cnstoms  Department  have  issued  a  notice 
requiring  that,  in  order  to  facilitate  the  weighing  and 
checking  of  goods  on  importation,  shippers  should  mark  on 
all  packages  both  the  gross  and  net  weights,  in  kilogrammes. 

RUSSIA. — A  law  has  been  promulgated  providing  for  the  amend- 
ment of  certain  sections  of  the  Russian  Customs  Tariff,  by 
means  of  which  the  heading  for  electric  incandescent  lamps 
has  been  divided  according  to  whether  the  lamps  are  carbon 
or  metal-filament.  Under  the  previous  tariff  heading,  both 
kinds  of  lamps  paid  30  roubles  per  pood  and  fiO  roubles  per 
pood  mounted  and  not  mounted,  respectively.  The  following 
is  the  new  classification  : — 

Roubles  per  pood. 
Electric   incandescent  lamps  : — With  carbon   filaments 

even  if  covered  with  metal. — Mounted      30 

Not  mounted  ''0 

With  metallic  filaments  : — Mounted  66 

Not  mounted  ...         •••         90 

Note.— Rouble  -    2s.  lid.     Pood  =  36  lb. 

DENMARK.— The  Danish  Customs  authorities  have  issued  the 
following  decisions  as  to  the  duty  to  be  levied  on  certain 
goods  imported  into  Denmark  :  — 

So-called  "  w^aterproof  '  electric  lamp,  the  prin- 
cipal material  being  a  globe  of  uncoloured 
blown  hollow  glassware  in  combination  with 
porcelain,  which  is  used  neither  for  mounting 
nor  sealing         28oreperkg. 

So-called  "'  Dictaphone."  a  kiad  of  phonograph 
talking  machine  which,  in  addition  to  the 
cast-iron  base,  consists  of  the  phonograph  in- 
strument itself  with  wax  cylinder  and  other 
accessories,  also  of  a  wooden  box,  on  the  top 
of  which  the  phonograph  is  fixed,  and  con- 
taining a  small  electric  motor  for  working 
the  apparatus — the  electric  motor  not  being 
of  sufficient  importance  to  render  the  whole 
article  liable  to  duty  as  an  electrical 
machine 70  Ore  per  kg 

Note. — "Shaving  machines,"  or  "rubbing-off 
machines,"  by  means  of  which  the  Dictaphone 
records  are  peeled  or  rubbed  off,  whether 
with  crank  handle  or  with  electromotor    ...  5  %  ad  val. 

So-called  main  switch,  both  the  base  and  the 
cover  consisting  of  earthenware,  probably 
mixed  with  asphalt,  the  two  fuse  boxes  of 
porcelain  and  metal  and   the  usual  ebonite 

button  being  also  visible  12J  ore  per  kg. 

Note.— 100  ore  =  Is.  IJd. 

FRANCE. — The  French  Customs  Authorities  point  out  that  if 
labels  affixed  to  goods  imported  for  consumption  in,  or 
merely  passing  in  transit  through,  France,  contain  the  name 
of  a  French  town  accompanied  by  the  name  of  an  English 
town,  they  must  in  every  case  contain  a  further  inscription 
stating  explicitly  the  actual  origin  of  the  goods,  such  as 
"  importe  d'Angleterre."  This  regulation  is  made  in  accord- 
ance with  the  Merchandise  Marks  laws,  and  failure  to  com- 
ply with  these  is  liable  to  heavy  penalties. 

MEXICO.— In  accordance  with  the  Mexican  Revenue  Law  for  the 
financial  year,  which  began  on  July  1st,  1912,  the  import 
duties  on  all  goods  entering  the  country  from  abroad  will 
be  increased  by  5  per  cent,  on  and  after  September  1st  next. 
This  increased  duty  will  be  charged  at  the  ports  of  entry  on 
goods  arriving  by  vessels  which  reach  the  ports  later  than 
midnight  on  August  31st,  and  at  the  frontier  Customs 
Houses  on  goods  crossing  the  border  subsequent  to  that  date 
and  hour. 

COSTA  RICA.— A  Presidential  Decree  which  has  recently  been 
promulgated  prescribes  a  duty  of  6  oentavos  per  kilog.  for 
nails  for  railways  and  tramways,  known  as  spikes.  Note. — 
100  centavos  =  about  Is.  lOJd.  ;  1  kUog.  =  220-1  lb. 
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NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBIilSHBD.) 

Compiled  expressly  for  this  joarnal  by  Mebsbb.  W.  P.  Thoupboiv  A  Co., 
Eleotrloal  Patent  Agents,  WS,  High  Bolborn,  London,  W.O.,  and  al 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


16,457.  "Socket  or  attftohment  fittings  for  rods,  tubes,  brackets,  electric 
and  chandelier  fittings  and  the  like."    W.  D.  Tayloe.    July  15th. 

16,460.  "  Method  of  and  means  for  electrically  cleaning  certain  articles.'* 
G.  P.  M.  Lee  and  W.  A.  Brame.    July  15th. 

16,465.    "  Luminous  electrical  and  gas  switches."    G.  Mason.    July  15th. 

16,473.     "Telegraphy."    H.  W.  Sullivan .    July  15th. 

16,475.  "  Anodes  for  use  in  electrolytic  apparatus,"  G.  P.  M.  Lee  and 
W.  A.  Bhame.    July  15th. 

16,506.  "  Manufacture  of  radiators  and  other  incandescent  lamps." 
V.  C.  J.  NiGHTrNGALL.  (Convention  date,  March  19th,  1912,  Australia.) 
July  15th.    (Complete.) 

16.517.  "  Power-machine  plant."  Allgkmeine  Elektricitats-Ges.  (Con- 
vention date,  July  13th,  1911,  Germany.)    July  15th.    (Complete.) 

16,534.  "Electrical  pedal  combined  with  a  magneto  applicable  to  railway 
lines."    L.  DucELLiER  and  H.  GurLLou.    July  15tli. 

16,533.  "Rotary  magnets."  O.  T.Blathv.  (Convention  date,  August 24th, 
1911,  Hungary.)    July  15th.    (Complete.) 

16,541.  "  Body  for  motor-'buses,  electric  trams,  or  similar  road  vehicles." 
L.  Messervy.    ijuly  15th. 

16,549.  "  Trolleys  or  collectors  for  electricity."  L.  J.  Tetlow.  July  16th. 
(Complete.) 

16,568.  "  Utilisation  of  alternating  currents  and  the  transformation  of  such 
currents  into  single-phase  currents."    O.  Zingg.    July  16th. 

16,582.  "  Electrical  windings."  Perranti,  Ltd.,  and  P.  W,  Scholefield. 
July  16th. 

16,622.  "  Cable  terminals."  T.  B.  Farmer  and  C.  L.  Kohlstead.  July  16th. 
(Complete.) 

16,6'28.  "  Driving  mechanism  of  lifts."  Electromotor  Equip.ment  Co., 
Ltd.,  and  A.  J.  Barlow.    July  16th. 

16.633.  "  Methods  of  sealing  metallic  conductors  into  vitreous  material." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
July  16th. 

16.634.  "Protective  devices  for  electric  circuits."  British  Thomson- 
Houston  Co,,  Ltd.     (General  Electric  Co.,  United  States.)    July  16th. 

16,664.     "  Electric  igniters."    J.  G.  Cook.    July  17th.    (Complete.) 
16,671.    "Insulating  and  tensioning  device  for  electric  cables."    I.  Porak. 
(Convention  date,  April  4th,  1912,  Austria.)    July  17th    (Complete.) 
16,679.    "Electric  telegraphy  and  telephony."    A.C.Nash.    July  17th. 

16.707.  "Electrodes."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)    July  17th. 

16.708.  "Protective  devices  for  electric  circuits."  British  Thomson- 
Houston  Co.,  Ltd.    (General  Electric  Co.,  United  States.)    July  17th. 

16,730.  "Apparatus  for  testing  electrical-measuring  instruments."  G. 
North.    July  17th. 

16,758.  "Electro-therapeutic  appliances  for  llie  soles  of  boots,  shoes,  and 
the  like."    G.  Wilson  and  C.  J.  Wilson.    July  18th.    (Complete.) 

16,761.    "  Electric  glow  lamps."    G.  Davis.    July  18th. 

16,765.  "  Keyboard-controlled  electric  illuminated  signs  for  advertising  and 
the  like."    J.W.Cook.    July  18th. 

16,767.  "Appliances  for  X-ray  photography."  C.  F.  Thatcher  and  Kewion 
and  Wright,  Ltd.    July  18th. 

16.779.  "  Electrolysis  of  alkali  chlorides  and  apparatus  therefor."  J.  Y. 
Johnson.    (Badische  Anilin  and  Soda  Pabrik,  Germany).    July  18th. 

16,782.  "  Voltage  regulators.  A.  Pollak.  (Convention  date,  July  31st,  1911, 
Pranoe.)    July  18th.     (Complete.) 

16,790.  "  Circuit  connections  for  alternating-current  commutator  motors." 
Biemens-Schuckertwerke  G.m.b.H.  (Convention  date,  July  18th,  1911, 
Germany.)    July  18th.     (Complete.) 

16,806.  "  Electric  motor-control  systems."  British  Thomson-Houston 
Co.,  Ltd.     (General  Electric  Co.,  United  States.)    .July  18th. 

16  827.  "  Method  for  producing  electric  oscillations  or  alternating  currents." 
W.  P.  Thompson.  (Ges.  fiir  Drahtlose  Telegraphie  m.b.H.  Getmany.)  July 
19th.    (Complete.) 

16,830.  "Means  for  and  methods  of  clearing  faults  on  alternating-current 
systems."     A.  M.  Taylor.    July  19th. 

16,840.    "Storage  batteries."    W.Dudley.    July  19th. 

16.842.    "Telegraphic  transmitters."    H.  W.  Scott.    July  19th. 

16  857.  "  Means  for  the  distribution  of  electrical  energy."  M.  J,  Railing 
and  C.  E.  Gunner.    July  19th. 

16,865.  "  Method  for  the  production  of  filament-holders  for  metal-fllameDt 
electric  incandescent  lamps."    M.  Baum.    July  19th.    (Complete.) 

16.874.  "  Instruments  for  measuring  or  controlling  the  frequency  or  wave 
length  of  alternating  currents."    G.  Seiut.    July  19th.    (Complete.) 

16,685.  "  Process  for  repairing  electric  incandescent  lamps."  E.  Cer\'ENKA. 
(Convention  date,  July  19th,  1911,  France.)    July  19th.    (Complete.) 

16,886.  "  Electric  arc  lamps."  E.  A.  O.  Salmon.  (Convention  date  July 
28th,  1911,  France.)    July  19th.    (Complete.) 

16,906.    "  Telephone  excjiange  systems."    W.  Aitken.    July  20th. 

16.937.  "  Arc  projectors."    Korting  &  Mathiesen  Akt.-Gks.    (Convent  on 
$                date,  December  27th,  1911,  Germany.)    July  20th.    (Complete.) 

16.938.  "  Regulating  switch."    F.  C.  Curtis.    July  20th.    (Complete.) 
16,952.    "  Apparatus  for  economising  current  in  electric  plants."  A.  Bischoff. 

P.  Walbert  and  G.  Lecocq.    July  20th.    (Complete.) 

16,954.  "  Alkaline  secondary  battery  or  accumulator."  A.  B.  Shell.  July 
20th.    (Complete.) 

10,960.  "  Ovens  and  the  like."  British  Electric  Transformer  Co.,  Ltd., 
A.  F.  Beery  and  M.  A.  V.  London.    July  20th. 

16,963.  "  Electric  primers  for  mines."  J.  Sou.  (Convention  date,  July  21st, 
1911,  Prance.)    July  20th.    (Complete.) 

16,965.  "  Wolfram  or  tungsten  filaments  for  incandescent  electric  lamps," 
Ehrich  &  Graetz.  (Convention  date,  July  2nd,  1912,  Germany.)  July  20th. 
(Complete.) 


Prosecution. — Robert  Howard,  Park  Street,  Crossbill, 
pleaded  guilty  at  the  Dunfermline  Sheriff  Court  to  having.  whUe 
employed  as  an  authorised  shot  firer  in  Benarty  Pit.  neglected  to 
couple  up  an  electric  cable  to  a  charge  about  to  be  fired,  and 
neglected  to  see  that  all  persons  in  the  vicinity  had  taken  proper 
precautions.  Sheriff  Umpherston  imposed  a  fine  of  15s.,  with  the 
alternative  of  five  days'  imprisonment. 


PUBLISHED    SPECIFICATIONS. 

OopieB  of  any  of  the  Bpecificatlone  In  the  following  list  maybe  obtained 
of  Messrs.  W.  P.  Thokpsou  &  Co.,  286,  High  Holbom,  W,0.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1911. 

Electro-Magnetic    Switches.      W.    E.    Lake.       (United   states    Light    and 

Heating  Co.)    10,841.    May  4th. 
Installations  foe  Wireless  Telegraphy.     G.  Marconi  and  Marconi's  Wire- 
less Telegraph  Co.    13,020.    May  30th. 
Terminals  for  Electric  Storage  Batteries.     W.  E.  Lake.    (United  States 

Light  and  Heating  Co.)    13,299.    June  2Bd. 
Telephone   Systems.     W.  H.  Deriiman.      (Automatic  Electric  Co.)     16,183. 

June!8th. 
Dynamo-Electric  Machines.    J.  S.  Priestley  and  H.  Aldred.    16,390.    July  Ist. 
Electric  Arc  Lights.    General  Composing  Co.  Ges.    15,474.    July  3rd.    (.July 

4th,  1910.) 
Bells  for  Signalling  Purposes.     Western  Electric  Co.     (Western  Electric 

Co.)     15,568.    July  4th. 
EfBscRiBERs'  Sender  Mechanism  for  Automatic  Telephone  Systems.    Tele- 

phon  Apparat.  Fabrik  E.  Zwietusch  &  Co.  Ges.    15,569.    July  4th.    (July 

6th,  1910.) 
Wireless  Signalling.    J.  Erskine-Murray.    15,718.    July  6th." 
Production  of  Metals  from  their  Ores.     J.  Harden  and  Electric  Furnaces 

and  Smelters,  Ltd.     15,824.    July  7th. 
Apparatus  for  Operating  Valves  and  Electric  Switches.     A.  E.  Lambkin 

and  F.  Mead      17,t09.    August  4th. 
Magneto-Ignition  Apparatus.    C.  &  E.  Fein  (firm  of).    20,019.    SeptemberSth. 

(January  14th,  1911.) 
Insulating  Compositions.     British  Thomson-Houston  Co.     (General  Electric 

Co.)    21,987.    October  6th. 
Method  of  Applying  and  App.aratus  foe  the  Production  of  Intermittent 

X-Rays  for  the  Treatment  of  Deep-Skated  Parts.     K.  Schall.    27,227. 

December  fth. 
Electrically-Operated  Cranes  or  Other  Raising  or  Lowerin;)  Machinery. 

B.  Thomas,  E.  Thomas  and  E.  M.  Holme.     16,906.    July  24th. 
Apparatus  for  Producing  a  Perforated  Paper  Slip  by  Electric  Cubbent 

Impulses.     H.  Bille.    20,810.    September  20th.    (April  7th,  1911.) 
Bubglar-Alabm  Devices.    A.  Bing.    21,262.    September  96th. 
Systems  of  Electrical  Distribution  Employing  Rotaey  Converters.    Siemens 

Bios.  Dynamo  Works,  Ltd.,  and  H.  D.  Cook.    21,687.    October  2nd. 
Selecting  Devices  for  Telephone  Systems.    Siemens  Bros.  &  Co.    (Siemens 

and  Halske  Akt.-Ges.)    22,804.    October  16th.    (March  7th,  1912.) 
Miners'  Electric  Safety  Lamps.    H.  P.  Athertcn.    25,416.    November  leth. 
Field  Magnets  for  Multipolar  Dynamo-Electric  Machines  having  External 

Station«ey  Armatures.    B.  Volkeis.    29,161.     December  28th.    (Januaiy 

ilst,  1911.     Addition  to  29,160  of  1911.) 


1912. 

Integrating  Electric  Meters.    S.  G.  S.  Dicker.    (Chicago  Electric  Meter  Co.) 

1,871.    January  2Srd. 
Generation  of  Alternating  Currents.     K.   Zickler  and  P.  Czepek.    5,551. 

March  6th.    (March  ISth,  1911.) 
Eleciropneumaticaily-Operated  BBAiiEs.    W, 'V.  Turner.    8,163.    April  4tb. 

(July  18th,  1911.) 
Volt-Registeping  Devices.    E.  Barker.    217.    January  8rd. 
Interrupter  foe  Electric  Ignition  of  Internal-Combustion  Engines.     A.  G. 

Bloxam.    (Firm  of  Robert  Bosch.)    4,699.    February  24th. 
Insulators   for    Telegraph,    Telephone  and  other  Electric  Wires  and 

Cables.    T.Taylor.    6,054.     Febiuary  26lh. 
Sparking  Plugs.    W.  A.  Barber.    6,162.    March  12th. 
fcLECTRiCALiY-FlRED  CARTRIDGES.     Soc.  Peuble  et  Durif.    6,298.    March  13th. 

(March  25th,  1911.) 
Ignition  Devices  for  I^TERNAL  Combustion   Engines  with  a  Symmetrical 

Arrangement  of  Cylinders.    M,  C.  Brenot.    6,e67.    March  16th.    (March 

Vlst,  1911.) 
Selective  Electric  Circuit  Signalling  on  Omnibus  Circuits.    G.H.Crook. 

6,t39.     Match  leth.     (Addition  to  8,'2e3  of  1911.) 
Electric  Arc  Lights.    General  Composing  Co.  Ges.    8.907.    April  15th.    (July 

4th,  1910.    Divided  application  en  15,474  of  1911.    July  3rd.) 
Electbolytic  Process.    C.  J.  Reed.    9,612.    April  2Srd. 


Electric  Brakes. — Transport  appliances  used  in  con- 
nection with  the  movement  of  material  through  a  factory  generally 
answer  their  purposes  very  effectively,  and  are  liable  to  be  regarded 
as  automats  machines  which  require  no  skilled  attention  ;  this 
particularly  applies  to  the  small  winches  and  hoists  which  are  used 
for  xapid  transport  or  haulage  purposes,  and  which  are  frequently 
sitiaated  in  somewhat  inaccessible  places,  making  inspection  very 
diflBcult.  In  most  of  these  appliances,  in  order  to  stop  the  motor 
and  therefore  the  gear  promptly  after  the  current  has  been  inter- 
rupted, there  is  usually  a  small  solenoid-operated  brake  which 
applies  itself  to  a  revolving  drum  as  soon  as  current  is  cut  off,  and 
hence  stops  the  gear  at  once.  It  is  advisable  to  inspect  these  brakes 
very  frequently,  inasmuch  as  quite  apart  from  ordinary  wear,  there 
is  a  considerable  amount  of  danger  of  excessive  wear  being  estab- 
lished due  to  the  following  cause,  if  judicious  overhaul  is  not  fre- 
quently made.  It  will  be  noticed  in  a  good  many  of  such  winches 
that  the  surface  of  the  drum  on  which  the  brake  shoes  press  may 
become  very  much  worn  and  scored,  and  any  roughness  or 
inequality  of  this  nature  not  only  depreciates  the  life  of  the  hoist, 
but  makes  the  smooth  working  of  the  brake  gear  almost  impossible. 
This  particularly  applies  to  cases  were  the  brake  blocks  are  of  cast- 
iron.  Where  such  scoring  is  noticed  the  brake  blocks  should  be 
taken  down,  and  it  will  probably  be  found  that  there  are  some 
very  bard  spots  in  the  casting.  These  are  very  frequently  formed 
by  the  chilling  effect  which  occnrs  during  the  casting  of  these 
blocks,  and  hence  care  should  be  taken  to  avoid  castings  which 
contain  these  local  chills,  inasmuch  as  they  act  almost  like  a  lathe 
tool  and  score  the  drum  surface.  A  considerable  amount  of  wear 
could  be  traced  to  this  cause,  which  therefore  should  receive  special 
attention. 
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THE    BRAY    EXPLOSION. 


l.Ni'oii.MATioN  is  now  available  with  regard  to  the  recent 
disastrous  explosion  of  a  compressed-air  reservoir  at  Bray, 
Ireland.  In  a  Diesel  engine  plant  there  are  starting  reser- 
voirs of  compressed  air  which  need  not  contain  what  we  may 
term  the  Diesel  pressure  of  500  lb.,  and  there  are  fuel 
injection  cylinders  of  compressed  air  which  may  carry  a 
pressure  as  high  as  800  lb.,  so  as  to  furnish  air  capable  of 
injecting  oil  into  the  compressed  air  in  the  engine  cylinder  at 
500  lb.  .Sometimes  it  may  happen  that  these  air  stores  l)e- 
come  depleted,  when,  according  to  the  makers'  instructions, 
they  may  be  recharged  with  carbon  dio.xide  gas  or 
nri/i/m,  bottles  of  which  are  usually  on  sale  containing 
the  gases  at  very  high  pressures.  It  appears  that  at 
Uray  on  .July  7th  the  starting  air  was  lost,  and  it 
was  made  good  from  a  40-ft.  oxygen  cylinder  to  a 
pressure  of  :i50  lb.,  and  at  the  same  time  the 
pressure  in  the  blast  cylinder  was  raised  from  350  lb.  to 
700  lb.,  so  that  apparently  this  reservoir  had  also  been 
depleted. 

The  information  to  hand  docs  not  make  it  clear  whether 
the  starting  reserve  was  very  far  run  down,  for,  though  it  is 
said  that  the  starting  air  was  lost,  only  "  a  little  "  oxygen 
was  let  into  one  of  tlie  starting  receivers.  It  would  then 
contain  an  air  very  rich,  at  least,  in  oxygen  and  capable  of 
producing  more  than  usually  violent  combustion.  It  seems 
certain,  however,  that  the  blast  reservoir  pressure  was  doubled 
by  addition  of  o.vygen,  and  therefore,  in  place  of  atmospheric 
air  with  one-fifth  its  volume  of  oxygen,  there  was  a  mixture 
containing  about  six-tenths  of  its  volume  of  oxygen  ;  this, 
shooting  into  an  already  richly  oxygenated  aii-,  would  pro- 
duce very  rapid  combustion  of  the  sprayed  fuel,  and  possibly, 
but  for  the  Diesel  principle  of  protracted  fuel  entry,  there 
might  have  been  worse  results.  Mr.  McDonnell's  report, 
which  we  print  elsewhere  in  this  issue,  states  that  the  fuel 
valve  on  the  cylinder  of  the  engine  exploded,  and  the  flame 
"  burst  along  the  blast  pipe  "  and  reached  the  blast  receiver, 
which  /hen  (sic)  also  exploded.  But  if  the  receiver  had 
contained  nothing  but  oxygen,  it  should  not  have  exploded. 

Are  we  to  infer  that  when  the  fuel  valve  burst  it  only 
burst  internally,  and  that  the  explosive  and  flaming  blast 
carried  some  oil  forward  to  the  receiver,  where  it  was 
exploded  by  the  oxygen  ?  It  must  have  been  burning,  or 
how  could  the  oxygen  cause  explosion  ? 

Messrs.  Ross  and  Lilly  speak  of  the  enormous  pressure  that 
would  be  generated  in  the  engine  cylinder,  the  ignition,  by 
the  flame,  of  fuel  at  the  fuel  valve,  and  the  transmission  of 
the  explosion  to  the  blast  air  receiver,  which  exploded — "  pro- 
bably due  to  a  rich  mixture  of  nearly  pure  oxygen  and  oil 
vapour  in  the  cylinder."  But  again,  this  is  no  explanation. 
How  came  there  oil  vapour  in  the  receiver  ?  Its  presence 
seems  to  be  taken  for  granted,  but  not  a  word  is  said  as  to 
how  the  oil  got  there.  This  receiver  never  should 
have  oil  vapour  in  it,  but  this  report  reads  almost  as 
though  its  authors  regarded  the  oil  vapour  as  properly  there^ 
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and  the  oxygen  as  the  dangerous  interloper.  Without  excess 
of  oxygen  the  oil  might  be  exploded ;  without  oil  the 
oxygen  would  be  as  inert  as  nitrogen. 

The  report  of  the  National  Boiler  Insurance  Co.  informs 
us  that  "  the  explosion  consisted  of  the  development  of 
explosive  energy  " — a  truly  marvellous  explanation,  but  little 
satisfying — "apparently  .  .  .  owing  to  the  combination  of 
the  oxygen  in  the  blast  receiver  with  oil  in  the  receiver  or 
its  passages."  Again  the  assumption  of  oil,  without  any  com- 
ment on  its  presence  or  any  hint  as  to  the  wrongness  of  its 
presence. 

•  Without  a  personal  examination  of  the  wreck,  of  the 
details  of  design,  and  of  the  general  arrangement,  it  is  not 
possible  for  us  to  say  with  confidence  how  the  oil  did  get  into 
the  high-pressure  air  receiver,  if  it  leally  was  there. 

It  is  stated  that  oil  may  get  into  the  air  receivers  from  the 
air  compressors,  being  carried  over  as  vapour  by  the  air 
which,  of  course,  is  hot  as  it  leaves  the  compressor.  But  it 
is  not  likely  that  it  would  remain  vaporous  in  the  cool 
receiver.  It  would  condense  again,  and  certainly  in  the 
present  case  it  is  unlikely  that  oil  vapour  was  present, 
for  the  receiver  was  not  filled  from  the  compressor,  which  had 
been  standing  with  the  engine.  The  fuel  used  at  Bray  has 
been  crude  Texas  oil,  but  paraffin  was  used  at  times  of 
starting  up  after  long  stoppages  or  dismantling. 

Had  the  fuel  valve  burst  into  the  atmosphere  it  would 
have  let  out  the  contents  of  the  receiver  ;  the  cyhnder 
pressure  could  not  then  have  blown  oil  against  the  800-lb. 
pressure.  So  let  it  be  assumed  or  admitted  that  the  heavy 
pressure  in  the  cylinder  destroyed  the  fuel  valve  internally 
and  left  an  open  pijje  between  the  cylinder  and  the  blast  air 
vessel.  This  open  pipe  was  fatal.  Granting  that  flame  and 
oil  were  forced  into  the  receiver,  this  would  be  ample  to 
account  for  the  explosion.  Even  if  flame  alone  reached 
the  receiver,  the  heat  addition  would  raise  the  pressure  in 
this,  and  it  might  explode. 

The  root  cause  of  the  trouble  was  undoubtedly  the  oxygen. 
If  blast-furnace  gas,  which  will  hardly  burn  under  a  steam 
boiler,  will  ignite  certainly,  regularly  and  explosively,  when 
under  compression  in  an  engine,  will  not  compressed  oxygen 
be  also  far  more  energetic  than  when  at  atmospheric  pres- 
sure? Even  without  pressure  beyond  the  atmospheric, 
oxygen  is  far  more  active  than  air,  which  is  a  i!0  per  cent, 
mixture  only  with  nitrogen. 

Surely  oxygen  was  a  dangerous  gas  to  employ  as  a  starting 
medium.  The  engine  cylinder,  if  oxygen  was  so  used,  ought 
to  have  been  allowed  to  make  one  exhaust  stroke  before  fuel 
was  admitted.  The  fuel  should  only  have  been  admitted 
into  air.  Let  it  be  allowed  that  the  cylinder  pressure 
depends  upon  the  amount  of  oil  injected,  and  that  the  pro- 
tracted injection  prevents  explosion,  and  that  there  is  only 
continuous  burning  ;  then  an  excess  of  oil  would  consume 
all  the  oxygen  contained  in  a  cylinderful  of  air.  But,  given 
a  cylinderful  of  oxygen  or  of  an  over-rich  mixture  of  oxygen, 
and  combine  with  this  an  excess  of  oil — the  pressure 
that  would  ensue  would  be  disastrously  high  and  might  well 
burst  through  the  fuel  valve  and  send  flame  and  oil  into  the 
high-pressure  receiver,  there  to  do  further  mischief.  The 
oil  sprays  into  a  Diesel  cylinder  are  not  copious,  and  therefore 
a  little  extra  oil  might  mean  much  by  way  of  high  pressure 
in  a  rich  atmosphere.  Then,  again,  is  there  information  as  to 
the  condition  of  the  cylinder  in  respect  of  lubrication  ? 
Engineers  in  charge  are  very  prone  to  flood  a  cylinder  with 
lubricant  at  the  time  of  starting.  With  a  hot  oxygen  flame 
and  plenty  of  surplus  oxygen,  may  it  not  be  fairly  inferred 
that  such  excess  of  lubricating  oil  could  do  the  mischief  by 
burning  in  the  presence  of  hot  oxygen  ? 


While  the  fundamental  cause  of  the  trouble  was  apparently 
the  use  of  oxygen,  it  is  very  probable,  as  indicated  above,  that 
this  alone  could  not  have  caused  excessive  pressure  in  the 
engine  cylinder.  A  definite  charge  of  oil  only  contains  so 
many  heat  units,  and  the  oil  only  enters  the  cylinder  as  the 
piston  moves,  and  can  only  cause  so  much  increase  of  pressure 
of  the  charge,  whether  that  be  air  or  oxygen.  This  seems  to 
be  indisputable.  There  must,  therefore,  have  been  an  excess 
of  oil  forced  into  the  cylinder,  and  owing  to  the  unfortunate 
coincidence  of  an  excess  of  oxygen,  more  heat  units  were 
generated ;  the  pressure  became  excessive,  the  fuel  valve 
failed,  and,  driving  a  plug  of  oil  in  front  of  it,  the  flaming 
blast  I'ushed  into  the  blast  vessel,  where  the  plug  of  oil  was 
violently  sprayed  and  ignited  by  the  following  flame,  in  this 
vessel  containing  60  per  cent,  oxygen. 

The  moral  is  that  oxygen,  perhaps  fafe  enough  under  the 
normal  conditions  of  a  small  oil  injection,  contains  serious 
elements  of  danger  when  fuel  conditions  are  abnormal,  and 
it  should  not  be  used.  Carbon  dioxide  gas  does  not  appear 
to  have  any  such  risks  :  indeed,  an  engine  might  hardly  be 
expected  to  make  a  start  with  it  until  at  least  one  exhaust 
stroke  had  cleared  the  cylinder  and  allowed  air  to  enter  for 
compression  as  the  working  charge.  As  engines  of  the  Diesel 
type  become  more  numerous  it  may  be  expected  that  bottles 
of  compressed  air  will  become  available  for  charging  empty 
receivers.  The  users  of  Diesel  engines  can  hardly  be 
blamed,  for  makers  are  usually  very  chary  of  exposing 
their  wares  to  improper  stresses  ;  but  they  should  now  be 
warned  against  such  uses  of  oxygen. 

In  view  of  the  liability  of  losing  the  air  store  of  a  Diesel 
plant,  it  seems  desirable  that  there  should  be  some  small 
independent  air  compressor  for  recharging  purposes,  such 
compressor  to  be  driven  by  a  small  gas  or  petrol  engine,  an 
easily  started  oil  engine,  or  by  an  electric  motor  from  a 
storage  battery  or  other  reliable  source. 

Another  point  that  may  be  put  is  that  between  the  engine 
and  the  blast  air  vessel  there  ought  to  be  placed,  in  the 
course  of  the  blast  air  pipe,  a  reflux  or  retaining  valve 
which  would  prevent  the  possibility  of  any  blow  back  into 
the  blast  vessel.  Had  such  a  valve  been  present  at  Bray 
the  air  vessel  would  not  have  exploded.  But  even  had  this 
air  vessel  not  burst,  the  destruction  of  the  fuel  valve 
might  have  permitted  an  excess  of  oil  to  reach  the  engine 
cylinder,  and  there  might  still  be  risk  of  destroying  the  latter. 
Thus,  no  matter  how  the  blast  air  vessel  may  be  safeguarded 
by  a  retainuig  valve,  this  will  not  safeguard  the  engine,  and 
therefore  oxygen  ought  not  to  be  employed. 

Incidentally,  engineers  in  charge  of  Diesel  plant  might 
with  advantage  satisfy  themselves  that  oil  cannot  creep  by 
gravity  from  the  fuel  valve  to  the  blast  air  container.  If 
there  is  a  fall  to  the  container,  there  should  be  a  sump  in 
the  course  of  the  blast  pipe  with  a  pet-cock  for  discharging 
such  creep. 

In  conclusion,  we  are  writing  after  the  event,  and  we 
wish  to  make  it  clear  that  our  remarks  are  not  intended  to 
cast  any  reflection  whatever  upon  the  management  of  the 
Bray  electricity  works.  Mr.  Sowter,  who  has  sustained  so 
shocking  a  misfortune,  was  acting  upon  the  instructions  of 
the  makers  of  the  engine,  and  cannot  be  held  responsible 
for  the  accident.  Our  aim  is  rather  to  prevent  a  recurrence 
of  such  a  disaster  than  to  reproach  anyone  for  its  occurrence. 


For  several   years   past  the   electrical 
Wasteful        industry  in  some  of  its  sections  has  been 
Controversy :     ^^  ^  j^^^^gg  divided  against  itself.      Rate- 
Both  Sides,      aided  competition  with   the  private  elec- 
trical contractor  compelled   the   latter  to 
strengthen  his  organisation,  and  scour  the  country   estab- 
lishing   a    fighting    fund    with    which     to    fight    supply 
station  engineers  and  their  committees,  contest  the  legality 
of    municipal   operations   in   the   Courts,  and   so  on — and 
with    what    result  ?       The     supply     authorities     fighting 
with   public   money   for   the   maintenance   of   departments 
which    were    calculated    to    injure   the    private    trader, 
and  for  the  securing  of  further  powers,  have  had  to  eat 
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luimblo  pie.  Not  (nily  the  spirit  of  the  contractor  and  iron- 
monger, and  all  other  trading;  interests  dejiendent  upon  tlie 
iiiitiutive  of  tlie  private  Inisiness  man,  has  been  active  in  its 
nostility,  but  tiie  Courts  have  decided  against  undue  trespass 
upon  private  ground,  and  in  (iovernment  quarters  there  is 
no  sjmpatliy  with  excessive  municipal  ambition.  As  we 
have  said  again  and  again,  the  ambitious  of  the  supply  engineer 
arc  easily  understood  in  these  days  when  commercial 
development  is  an  imperative  necessity,  and  we  can  quite 
understand  that  the  failure  of  a  contractor  to  show  enter- 
prise in  a  district  might  hamper  the  electricity  supply 
department,  but,  these  things  notwithstanding,  we  shall 
deplore  the  dawning  of  the  day  when  the  mere  desire  for 
success  of  a  public  department  shall  be  allowed  to  trample 
on  the  fundamental  principle  of  the  riglits  of  the  private 
trader.  We  have  no  desire  to  repeat  the  old  arguments  with 
respect  to  this  question.  Our  readers  are  not  strangers  to 
our  policy — we  have  expressed  it  plaiidy  in  resjiect  of  the 
Leicester  case,  and  on  other  occasions,  and  we  have  urged 
repeatedly  for  the  putting  an  end  to  this  disagreement  in 
the  interests  of  tlie  whole  industry.  Surely  there  are 
amongst  us,  either  in  the  sections  concerned, or  else  acquainted 
with  them,  though  not  actively  engaged  therein,  men  who  can 
sit  down  and  dispassionately  and  judicially  define  the 
legitimate  sphere  of  the  contractor  under  a  given  set  of 
circumstances,  and  the  legitimate  sphere  of  the  sup])ly 
authority.  We  doubt  whether  this  quarrel  will  ever  be 
permanently  settled  by  the  contractor  or  by  the  supply 
man  without  the  assistance  of  some  other  party. 
Compromise  and  co-operation  there  will  lui\e  to  be,  but  we 
are  inclined  to  doubt  whetlier,  after  all  that  has  passed,  the 
two  parties  will,  in  conference,  be  able  to  draw  up  a  sclieme 
acceptable  to  both  sides,  for  the  good  of  the  industry,  and 
likely  to  receive  the  sanction  of  (Iovernment  departments. 
Each  side  has  its  own  ends  to  ser\e,  and  give  and  take  are 
inevitable,  but  a  strong  and  diplomatic  presiding  genius  is 
needed  to  hold  the  balance.  The  subject  has  been 
threshed  out  till  everybody  is  weary  of  it.  I^et  there, 
then,  be  a  renewed  effort  on  the  part  of  both  contractors 
and  supply  men  to  "come  together"  in  regard  to  main 
points  and  let  theju  enlist  the  assistance  of  some  public- 
spirited  independent  mind  as  an  arbitrator  or  as  a 
guide,  so  that  we  may  have  peace  in  the  interests  of 
the  entire  electrical  industry,  not  constant  internecine 
wasteful  fctrife  between  sections,  which  really  is  good 
for  nobody.  The  time  is  ripe  for  action.  The  Courts 
have  shown  that  in  eases  municipalities  have  exceeded 
their  powers,  a  ParUamentary  committee  has  given  its 
decision,  as  reported  on  another  page  to-day,  on  the  side  of 
the  contractor,  and  the  I.M.E..\.  further  powers  Bill  is  not 
forward  at  present.  We  suggest,  then,  that  the  conference, 
which  a  year  or  so  ago  met  in  London,  and  from  which  some  of 
us  expected  so  much,  but  which  ultimately  dispersed  without 
any  good  result,  should  meet  again  immediately  the  holiday 
vacation  is  passed,  in  the  hope  that  a  new  serious  determined 
effort  may  be  made,  so  that  the  wound  may  be  permanently 
healed  and  the  wasting  process  may  terminate. 


Copper.  ^^  commercial  circles  the  views  of  the 

producer  must  still  have  weight,  in  spite 
of  the  modern  doctrine  that  administration  belongs  to  the 
consumer — the  non-productive  consumer  for  choice.  It  is, 
therefore,  interesting  to  note  the  resume  of  the  copper 
position  given  by  Major  F.  .Johnson,  chairman,  at  the 
meeting  of  the  Falcon  Mines,  Ltd.,  held  on  August  1st. 
This  gentleman  considered  that  the  world's  output  of 
copper  had  far  from  kept  pace  with  the  ever-increasing 
demand,  and  pointed  out,  in  support  of  this  theory, 
that,  whereas  15  years  ago  the  total  output  of  copper 
was  under  400,000  tons,  and  the  price  (average  for 
the  year)  was  only  £49  10s.,  yet  in  1911,  with 
more  than  double  the  output  the  average  price  was 
£55  16s.  Again,  during  the  10  years  1890  to  1900  the 
average  price  of  copper  was  £50,  while  for  the  1 1  years  to 
the  end  of  1911  the  average  was  over  £65,  and  for  the  pre- 
sent year  the  average  has  been  over  £70,  and  this  is  not 


remarkably  high,  comparing  it  with  the  £86  10s.  averag 
for  the  two  yeare  1906-7.  The  encouraging  inference  (for 
the  electrical  world)  was  drawn  that  frequent  strikes 
amongst  railway  and  transport  workers  will  hasten  the 
conversion  of  railways  to  electrical  working.  Increased 
knowledge  of  the  earth's  surface  was  instanced  as  rendering 
the  discovery  of  more  high-grade  mines  less  likely. 

The  conclusion  to  which  the  chairman  of  the  Falcon 
Mines  arrived  was  that  the  prospect  of  a  permanent  reduction 
in  the  price  of  copper  is  remote,  and  that  all  indications  are 
in  favour  of  a  maintenance  of  the  i)resent  rate.  The  deduc- 
tion that  railway  electrification  will  be  hastened  by  coal 
strikes  appears  perfectly  sound,  eppecially  in  countries  where 
water-power  is  available.  If,  however,  the  price  of  copper, 
which  would  also  \ic  affected  iiy  transport  strikes,  should  rise 
to  inordinate  heights,  the  question  of  aluminium  comluctors 
would  enter  into  the  financial  considerations  so  far  as  trans- 
mission is  concerned. 


Engineerixo   changes  '  are  proceeding 
South  African    ,^^  ^  considerable  pace  in  the  Rand  district 
Jrroifress* 

of    South    Africa.      In   the   gold-mining 

industry  low  working  costs  and  maintenance  charges  are 
everything,  and  during  the  past  year  the  change  from  steam 
to  electric  winding  has  practically  been  completed,  the  power 
being  obtained  either  from  the  power  company  or  the  mine 
generating  plant. 

According  to  Mr.  F.  II.  Davis  in  his  valedictory  address 
as  President  of  the  South  African  Institute  of  Engineers 
(published  in  the  Soiilh  African  Mining  JournuV),  the  fears 
which  were  entertained  by  many  as  to  the  effect  of  the 
change  have  proved  groundless,  and  the  users  find  that  they 
can  get  results  with  the  electrical  winders  which  they  were 
unable  to  secure  with  the  older  system  of  working.  The  plan 
of  granting  certificates  after  examination  for  efficiency  either  as 
electrical  or  mechanical  engineer  is  now  in  full  force.  As 
three  certificates  are  compulsory  before  employment  can  be 
given  in  respwnsible  positions,  the  result  is  that  a  higher 
standard  of  competency  has  been  reached  with  correspond- 
ingly improved  efficiency.  This  is  seen  all  round,  not  alone 
in  electrical  developments  but  also  in  the  intelligent  use  of 
compressed  air.  which  is  now  being  distributed  from  central 
points  to  the  various  mines  on  a  metered  basis  just  like  elec- 
trical energy.  Hot  bearings  and  minute  leaks  are  now 
sought  for,  and  at  once  eliminated — a  welcome  change  from 
old-time  methods.  Another  direction  in  which  progress  is 
being  made  in  the  Transvaal  is  in  the  establishment  of  iron 
and  steel  works.  <  Ine  such  is  already  in  successful  operation, 
turning  out  I'O  tons  of  finished  products  per  day.  Rounds, 
squares,  flats  and  angles  in  both  iron  and  steel,  as  well  as 
rails  weighing  up  to  20  lb.  per  yard,  are  now  being  manu- 
factured locally,  so  that  it  may  not  be  long  before  home 
exports  of  these  articles  are  affected. 

In  view  of  the  .Johannesburg  municipal  gas  engine  fiasco, 
and  the  consequent  set-back  in  local  confidence  in  this 
method  of  utilising  energy,  it  is  noteworthy  that  a  400-h.p. 
producer  gas  plant  has  been  installed  at  the  Groenfontein 
Tin  Mine.  It  has  been  at  work  for  some  months,  and  is 
giving  the  very  best  results,  vindicating  to  a  great  extent 
the  reputation  of  the  gas  engine  in  that  district.  This  plant 
uses  all  classes  of  local  bituminous  coal,  and  is  probably  only 
the  first  of  many  such  installations. 

Altogether  the  past  year  bears  witness  to  the  engineering 
ability  at  work  in  the  Rand  district  of  South  Africa,  and  the 
results  justify  the  optimism  as  to  the  future  which  is  apparent 
on  all  hands. 


\ewcastIe-nnder-Lyme    Electricity     Supply.  —  In 

presenting:  the  annual  report  of  the  Electricity  Committee 
to  the  T.C.,  Alderman  Myott  stated  that  a  profit  of  £535  had 
been  made.  The  Committee  had  wiped  off  aU  capital  expenditure 
other  than  that  sanctioned  by  the  L.G.B.,  and  had  also  some 
money  in  hand  towards  proposed  extensions  at  the  works. 

The  T.C.  has  reduced  the  price  of  current  for  power  as  under  : — 
XTp  to  2,500  units  per  annum,  2Jd.  per  unit ;  2,500  to  5,000,  2d.  ; 
5,000  to  7,500,  IJd.  ;  7,500  to  20,000,  lid.  ;  with  a  discount  of 
5  per  cent,  for  10,000  units  and  over. 
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ELECTRO-HYDRAULIC    POWER    FOR 
STEERING    VESSELS. 


The  application  of  electric  power  to  steering  gear,  in  order 
to  dispense  with  steam  auxiliaries  entirely,  has  received  the 
attention  of  many  firms  interested  in  ship  design.  One  of 
the  latest  achievements  in  this  direction  is  the  eijuipment  of 
the  steamshiji  Orama  with  an  electro-hydraulic  steering  gear 
made  by  Messrs.  John  Hastie  &  Co.,  of  Greenock,  according 
to  the  Hele-Shaw-Martineau  patents.  Tliis  gear  is  the 
result  of  experiments  which  have  been  carried  on  for  the 
last  seven  years,  and  one  of  the  conditions  which  the  makers  lay 
down  as  being  essential  to  reliable  operation  is  the  use  of  a 
continuously-running  electric  motor,  protected  from  shocks 
■upon  the  rudder  from  the  sea,  which  transmits  its  ix)wer  by 
means  of  a  pump  and  hydraulic  cylinders  attached  to  the 
rudder  stop.  The  pump  has  to  be  so  arranged  that  its  flow 
■can  be  instantaneously  stopped  or  directed  by  the  steersman 
to  either  of  the  hydi'aulic  cylinders  operating  the  rudder.  It 
is,  claimed  that  gear  of  this  description  combines  reliability 
with  great  economy  of  running  cost  over  other  forms  of  gear. 
In  steamers  where  a  lighting  set  is  at  work  all  day.  the  extra 
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instead  of  water,  and  in  this  way  perfect  lubrication  of  all 
working  parts  is  ensured,  and  temperature  effects  are 
eliminated. 

The  central  feature  of  the  above  arrangement  is,  of  course, 
the  pump,  and  this  has  a  high  efficiency  derived  from  simple 
mechanical  contrivances,  which  can  best  l^e  explained  with 
the  aid  of  the  diagram  in  fig.  2.  This  represents  diagram- 
matically  a  sectional  view  of  the  pump,  in  which  A  is  the 


Fig.  1. — DiAGBAM  of  Hele  Shaw-Mabtineau  System. 

steam  required  for  the  steering  power  is  imperceptible.  The 
gear  gives  extreme  sensitiveness  and  quickness  of  action, 
enabling  a  very  straight  course  to  be  steered,  which  indirectly 
saves  coal  to  the  ship  ;  there  is  also  great  economy  of  space, 
combined  with  simplicity  of  construction,  and  the  gear  is  not 
noisy  in  working.  Fig.  1  shows  the  general  lay-out  of  the 
gear  :  a  is  the  tiller  fixed  to  the  rudder  stop,  and  b,  and  Hj 
are  the  hydraulic  cylinders  and  ram  operating  the  tiller  by 
means  of  the  cross  head  :  c  is  the  specially  devised  Hele- 
Shaw  pump  driven  continuously  by  the  electric  motor  d  :  e 
is  a  spindle  controlling  the  operation  of  the  pump,  and  this 
is  so  arranged  that  in  its  mid-position  no  flow  of  liquid  takes 
place,  although  the  pump  is  running.  If  it  is  pulled  out 
from  the  pump,  liquid  is  drawn  from  pipe  Fj  and  cylinder 
B,,  and  propelled  down  pipe  i\  to  cylinder  n^.  If  the  spindle 
E  is  pushed  in,  a  reverse  flow  of  liquid  takes  place,  n  is  a 
floating  lever  coupled  at  about  its  middle  point  to  the  spindle 
E  whils  H  is  connected  to  the  control  shaft  or  telemotor, 
this  connection  being  fixed  at  one  end  to  the  lever  G  whose 
other  end  is  connected  at  k  to  the  tiller  through  the  medium 
of  lever  l.  It  will  therefore  be  seen  that  when  h  is  moved 
it  moves  i;  and  the  spindle  R  and  liquid  flows  at  once  to  one 
ram,  and  the  rudder  is  operated.  The  tiller  in  moving 
displaces  the  point  K  of  the  floating  link  o  owing  to.  the 
action  of  lever  i.,  and  by  doing  so,  returns  the  spindle  e  to 
its  mid-position.  When  this  occurs  the  rudder  stops  and  is 
held  until  h  is  agam  moved.  At  M  will  be  noted  a 
by-pass  valve,  so  arranged  that  should  the  rudder  be  sub- 
jected to  any  severe  shock  from  the  sea,  the  stress  will  be 
relieved  at  a  predetermined  value  and  the  rudder  will  give 
way.  In  doin^  this,  however,  it  will  move  the  spindle  e  and 
the  pump  will  immediately  return  the  rudder  to  its  previous 
position.  Leakage  from  any  point  is  taken  back  to  a  small 
tank,  and  is  returned  to  the  system  through  a  non-return 
valve  on  each  cylinder.  The  whole  system  is  thus  self- 
•contained  and  is  charged  with  oil,  preferably  turbine   oil, 


Fig.  2. — Sectional  Elevation  of  Hele-Shaw  Pump. 
Position  full  stroke  ;  Suction  through  ■■/,  Discharge  through  p. 

containing  case  forming  the  framework  and  support  for  the 
bearings.  Within  this  is  a  cylinder  body  //  //,  revolving 
centrally  with  the  containing  case,  and  from  which  radiate 
a  number  of  working  cylinders  attached  to  it.  It  revolves 
on  a  hardened  steel  circular  shaft  r  c,  and  in  this  shaft  are 
inlet  and  discharge  ports  occupying  a  little  less  than  half 
the  circumference.  The  incoming  and  outgoing  oil 
approaches  these  ports  by  means  of  the  passages  p  and  q  in 
the  shaft.  Sliding  in  the  working  cylinders  are  a  number  of 
plungers  with  their  free  ends  pointing  inwards  towards  the 
shaft,  and  a  circular  frame  or  guide  ring  '/  d  acts  as  a  guide 
for  the  outer  end  of  the  slippers  which  are  attached  to  the 
plungers.  This  guide  ring,  which  is  capable  of  being  placed 
eccentrically  to  the  cylinder  body,  is  supported  from  this 
body  by  the  projecting  guide  '•  e.  which  is  connected  to  the 
spindle  shown  in  fig.  1.  The  cylinder  body  is  supposed  to 
be  rotating  in  the  direction  shown  by  the  arrows,  and  the 
slippers  at  the  end  of  the  plungers  are  maintained  in  contact 
with  this  guide.  It  will  be  seen  that  if  the  ports  are  suit- 
ably arranged  in  the  central  supports  r  c,  oil  will  enter  the 


Fig.  3. — Diagram  of  Brown  Hydraulic  Gear. 

cylinders,  will  then  pass  below  the  central  line  ./•  y,  and  will 
be  discharged  again  from  the  cylinders  while  they  are 
travelling  above  it.  In  this  case,  the  circular  passage  p 
becomes  the  outlet  passage  for  the  oil,  while  the  passage  i/ 
will  be  the  supply  passage.  Now,  supposing  that  the  guide 
ring  d  d  is  moved  horizontally  throughout  the  stroke,  and 
the  projecting  guide  e  e  is  in  exactly  the  opposite  position, 
and  the  direction  of  rotation  of  the  cylinder  body  is 
unchanged  ;  then  by  the  same  process  of  reasoning,  the 
movement  of  the  oil  will  be  reversed  in  direction.     In  this 
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way,  tbt'  lii|iii(l  is  reversed  in  direction  of  flow,  and,  there- 
fore, the  j;ear  driven  by  it  is  reversed  without  any  change 
being  made  in  the  rotation  of  the  |)unii)  itself,  and  of  the 
electric  motor  driving  it.  This  reversal  is  effected  without 
shock  no  matter  how  rapidly  the  mrchanism  may  be  moved, 
because  the  guide  rings  pass  gradually  from  one  extreme  jxjsi- 
tion  to  the  other,  through  the  central,  in  which  no  movement 
of  the  plungers  takes  j)lace.  Moreover,  it  will  be  seen  that  as 
the  guide  ring  is  moved  a  variation  takes  place  in  the 
volume  of  oil  swept  out  by  the  ])istons  or  in  the  rate  of 
delivery  to  the  pump.  This  is  most  important  because, 
assuming  that  the  motor  operating  the  pump  always  exerts 
the  same  eft'ort,  an<l  that  this  effort  is  converted  into  energy 
of  moving  oil  by  the  pump,  then  evidently  as  the  stroke  or 
capacity  of  the  pump  is  diminished  as  it  approaches  the 
central  position  the  effect  of  leverage  on  the  pump  is  in- 
creased, and  hence  with  a  diminished  volume  of  oil  moved, 
there  is  a  cori'csponding  increase  of  pressure  upon  it. 
From  this  it  is  evident  that  the  pump  is  remarkably  well 
adapted  for  steering-gear  work,  as  it  generally  runs  in  its 
central  position,  and  the  slightest  movement  of  the  helm 
finds  the  pump  in  a  position  in  which  it  is  capable  of  exert- 
ing its  maximum  effort.  Since  it  is  in  this  position  tliat 
the  inertia  of  the  rams  and  rudder  has  to  be  overcome,  and 
«ince  pressure  in  the  pump  rises  instantaneously,  the  effect 
is  that  there  is  almost  instantaneous  response  of  the  rudder 
to  the  slightest  nio\ement  of  the  steering  wheel.  This 
gear,  therefore,  as  fitted  on  the  Oniina  and  other  vessels, 
tas  been  found  in  practice  to  give  most  excellent  results. 

Turning  now  to  another  form  of  electro-hydraulic  gear, 
whicli  has  lieen  experimented  upon  by  Messrs.  Brown  Bros.. 
Ltd.,  of  Edinburgh,  and  w^hieh  promises  to  give  good  results, 
the  source  of  power  is  again  electric.  The  main  idea  is  that 
the  work  which  the  electric  motor  has  to  do  will  be  con- 
stant when  the  steering  gear  is  being  moved,  as  the  amount 
of  fluid  per  second  discharged  from  the  pumps  operated  by 
the  motor  multiplied  by  the  pressure  of  the  fluid  will  be 
practically  constant.  The  pressure  water  or  oil  moves  the 
rudder  head  by  means  of  two  ordinary  rams  of  the  usual 
type.  The  motor  is  a  constantly  running  one,  so  that  there 
is  no  starting  and  stopping  in  connection  with  it,  and  no 
switches  or  resistances  are  requii-ed,  except  the  usual  starting 
switch.  If  desired,  the  motor  can  liave  one,  two,  or  more 
different  speeds,  the  fastest  being  used  when  the  ship  is  in 
narrow  waters  or  docking,  and  the  slowest  being  resorted 
to  when  the  vessel  is  out  at  sea  clear  of  all  land  and 
traffic,  and  only  slow  movements  of  the  rudder  are  required 
to  keep  the  ship  on  its  course.  As  the  whole  of  the  parts 
will  be  seen  to  be  onlinary  mechanical  details  without 
requiring  any  special  knowledge  or  tools  to  manufacture, 
there  is  nothing  about  the  gear  that  is  of  an  experimental 
or  doubtful  nature,  and  as  a  special  oil  is  used  the  friction 
wear  and  tear  is  very  little  indeed. 

The  mechanism  can  be  best  underetood  by  reference  to 
fig.  ;;,  a  skeleton  diagram  showing  the  arrangement  of  the 
hydraulic  transmission  gear.  The  pump  mechanism  supplies 
fluid  variable  in  amount  or  pressure  to  the  necessary 
hydraulic  ram,  or  rams,  on  the  steering  apparatus,  and 
varies  the  pump  delivery,  while  means  are  provided  for 
maintaining  a  constant  torque  resistance  in  the  driving 
shaft  with  a  \'arying  pressure  in  the  transmission  system. 
The  arrangement  consists  essentially  of  two  crankshafts 
arranged  side  by  side,  the  first  being  fixed  in  position 
and  operated  by  the  motor,  while  the  second  is  movable 
radially  with  respect  to  the  first,  and  is  driven  by  igearing 
from  it. 

The  cranks  engage  with  slotted  cross  heads,  which  have 
on  them  guide  I)locks  sliding  at  their  upper  and  lower  ends 
in  bosses  placed  in  fixed  brackets.  These  parts  are  in 
duplicate.  Below  them  are  blocks  mounted  so  as  to  move 
with  these  cross  heads,  which  engage  slots  in  the  outer  ends 
of  floating  levers,  which  are  pivoted  at  their  centres  upon 
the  piston  rods  of  two  pumps.  The  fixed  crankshaft  is 
driven  through  a  pinion  a  and  gear  from  a  shaft  coupled 
to  the  motor.  On  the  two  crankshafts  referred  to  above, 
one  fixed,  and  the  other  movable,  are  similar  pinions  b  and 
c  which  both  gear  with  an  intermediate  pinion  d,  the  shaft 
of  which,  connected  by  toggle  links  E,  k.  with  the  two  crank- 
shafts, must  at  all  times  remain  in  gear  with  the  pinions 
on  the  crankshafts.     The  movable  crankshaft  is  carried  in 


blocks  sliding  in  guides.  Hence,  if  the  intermediat*  pinion 
be  moved  downwards,  the  movai)le  crankshaft  will  be  forced 
laterally  outwards  in  these  guides  by  the  toggle  links,  and 
the  cranks  will  be  altered  in  phase  one  to  the  other.  If 
they  move  synchronously  and  in  phase,  so  moving  the 
floating  lever  k  \.  bodily  up  and  down,  the  full  stroke  of 
the  pumps  will  be  given,  but  when  a  certain  point  is 
reached  in  the  downward  movement  of  the  intermediate 
pinion,  the  cranks  will  move  in  opposition,  and  the  floating 
lever  will  be  rocked  on  the  pivot  without  moving  the 
pump.  The  stroke  of  the  pump  will  therefore  vary  Ijetween 
those  limits  in  accordance  with  the  position  of  the  inter- 
mediate pinion. 

This  pinion  may  be  adjusted  in  p<»ition  by  hand,  but 
preferably  it  is  automatically  ailjusted  in  the  system,  and 
with  this  latter  arrangement  there  is  maintiiined  automatic- 
ally a  constant  torque  resistance  in  the  shaft  driven  by  the 
motor,  in  spite  of  the  fact  that  the  pressure  in  the  trans- 
mission system  varies.  In  order  to  effect  this  the  spindle 
of  the  pinion  is  connected  by  links  with  a  lever  pivoted 
upon  fixed  brackets,  and  connected  by  links  with  the 
piston  rod  of  a  hydraulic  cylinder,  which  is  connected 
to  the  pump  delivery,  and  is  loaded  by  a  spring  whose 
tension  can  be  adjusted.  As  the  pressure  in  the  pump 
delivery  rises  the  piston,  or  ram,  in  this  cylinder  rises  also, 
comjiressing  the  spring,  and  thus  moving  the  link  work  so 
as  to  adjust  the  intermediate  pinion  described  above,  so  as  to 
shorten  the  effective  stroke  of  tlie  pumps.  It  will  be  seen 
that  this  system  is  very  simple  and  easily  applied  to 
steering  gear,  and  although  it  has  not  actually  at  the 
moment  of  writing  been  fitted  to  any  ship,  it  is  being  sub- 
jected to  a  few  months'  running  tests  in  the  shops 
of  Messrs.  Brown  Bros,  to  make  sure  of  its  oj^eration.  This 
experimental  gear  has  fulfilled  expectations  in  every  way. 
When  running  light — that  is  to  say,  when  no  work  is  bebg 
done — only  7  amperes  are  taken  from  a  l(»0-volt  circuit. 
As  soon,  however,  as  fluid  is  being  taken,  the  amperes  rise 
to  .iO,  remaining  constant  with  a  variation  of  2  above  and 
below  until  the  pressure  is  reduced  to  2,")0  lb.,  at  which  the 
pumps  have  their  full  tlirow.  The  amjjeres  then  begin  to 
come  down  until  the  water  pressure  is  «»/  with  the  current 
at  about  '.I  amperes.  The  range  of  pressures  for  which  the  gear 
is  at  present  made  is  l,.'.Oit  lb.  maximum  and  :.'.">0  minimum. 
The  whole  arrangement  is  practically  automatic,  and  imme- 
diately the  control  valve  is  shut,  the  pressure  rises  to  i'.")()  lb. 
per  square  inch,  when  the  pumps  are  in  their  neutral  position, 
and  there  is,  of  course,  no  further  increase.  Immediately 
the  control  valve  is  opened  so  tliat  the  pressure  is  reduced, 
the  pumps  at  once  take  up  their  work  and  the  discharge  is 
then  the  equivalent  of  the  pressure  in  the  main. 

It  would  not  be  wise,  in  the  present  state  of  development 
of  electric  steering,  to  attempt  to  enlarge  on  the  subject  by 
reference  to  all  the  proposed  types  which  have  been  suggested. 
The  examples  mentioned  above,  however,  represent  what  may 
be  described  as  advanced  and  careful  thought  upon  this 
interesting  subject,  and  indicate  the  lines  along  which  electro- 
hydraulic  steering  is  likely  to  be  developed. 


British-owned  Vessel   Driven  by  a  Diesel  En<>ine. 

— Last  week  the  preliminary  trial  trip  was  carried  out  of  the 
motor-ship  Earestoiie,  owned  by  Messrs.  Fumess,  Withy  &  Co.,  Ltd. 
The  engine  with  which  she  is  fitted  has  been  supplied  by  Messrs. 
Eichardsons,  Westfrarth  A;  Co.,  of  Middlesbrough,  under  joint 
licence  from  Messrs.  Carels  Frcres,  of  Ghent,  and  the  Diesel  Engine 
Co.,  Ltd.,  of  London.  It  will  be  remembered  that  lately  the 
businesses  of  Messrs.  Carels  Freres  and  the  Diesel  Engine  Co.  were 
amalgamated  in  the  formation  of  the  Consolidated  Diesel  Engine 
Manufacturers,  Ltd.,  and  that  extensive  works  for  the  construction 
of  Diesel  engines  are  being  built  by  them  at  Ipswich.  The  engine 
has  four  separate  vertical  cylinders,  each  20  in.  by  .S6  in.,  and  runs 
at  11.")  E.P.M.,  developing  over  Sno  b.h.p.  The  engine  consumes 
crude  or  residual  oils,  and  works  upon  the  two-cycle  principle, 
by  which  a  power  stroke  occurs  at  each  revolution  of  the  crank- 
shaft, and  the  design  embodies  special  features  developed  by  Messrs. 
Carels  Freres  and  the  Diesel  Engine  Co.  The  Earesfone  is  the  first 
large  British-owned  sea-going  vessel  to  be  equipped  with  a  Diesel 
engine.  As  compared  with  a  sister  ship  driven  by  steam  engines, 
the  extra  space  available  for  cargo  on  a  30  days'  trip  amounts  to  no 
less  than  100  tons. 
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"  WANTED,   AN  ASSISTANT — 
OP    A    FARCE. 


THE  STORY 


bt  juggins. 


"  Wanted,  at  once,  an  Assistant."  Thus  read  the  adver- 
tisement which  was  the  beginning  of  this  "  Farce  "  ;  and 
thus,  for  that  matter,  commence  so  many  of  the  farces  con- 
nected with  the  filling  of  vacancies  which  occur  in  municipal 
electrical  undertakings. 

In  the  particular  instance  under  consideration,  the  position 
was  one  of  responsibility,  and  the  salary  attached  to  the 
post,  although  not  e.vcessively  large,  might  be  termed  fair. 
As  a  consequence,  aspirants  to  the  position  were  numerous, 
in  fact,  well  over  100,  and  in  the  "first  act  "we  seethe 
chief  engineer,  with  his  senior  assistant,  struggling  through 
the  applications,  determined  to  select  the  most  suitable  man. 

And  this  is  no  easy  matter.  Each  applicant  has  some 
special  qualification  which  fits  him  for  the  post,  or,  on  the 
other  hand,  some  are  without  some  attribute,  which,  if 
possessed,  might  prove  more  of  a  hindrance  than  otherwise. 

The  chief  and  his  assistant  are,  however,  both  alive  to 
the  fact  that  many  men  not  suited  in  any  way  for  the  posi- 
tion, except  in  so  far  that  their  signatures  would  look  well 
on  the  pay  sheets,  are  using  all  manner  of  methods  to  try  to 
cover  their  deficiencies  and  to  show  themselves  up  to  the  best 
advantage. 

And  the  result  is  that  most  of  the  "  swankers  "  (if  the 
term  may  be  allowed)  are  disqualified  by  the  end  of  this 
preliminary  act ;  but  not  necessarily  all.  In  order,  therefore, 
that  the  chief  may  be  quite  certain,  he  selects,  say,  a  dozen 
candidates,  and  with  the  aid  of  his  assistant,  interviews 
them,  plying  them  with  all  manner  of  questions,  which 
cannot  but  reveal  their  weaknesses. 

In  this  way  the  chief  is  able  to  form  a  definite  opinion  as 
to  who  is  not  necessarily  the  best  man,  but  the  man  most 
suited  for  the  postion  which  is  vacant.  Perhaps  a  second  or 
even  a  third  interview  is  necessary  before  the  most  suitable 
man  can  be  finally  decided  on. 

Now,  it  so  happens  that  in  municipal  undertakings,  the 
chief,  before  he  can  settle  any  single  item,  has  to  appeal  to 
the  Lighting  Committee,  and  so  in  the  next  act,  which 
undoubtedly  is  the  making  of  the  "  farce,"  and  yet  which  in 
itself  is  quite  "  dramatic,"  we  see  about  half-a-dozen  out  of 
the  original  hundred  served  with  writs  to  apjiear  before  the 
Committee. 

The  Committee,  on  examination,  will  be  found  to  consist 
of  anything  from  about  six  to  20  men,  chiefly  tradesmen 
and  schoolmasters,  and  these,  in  turn,  sometimes  all  at  once, 
question  each  of  the  selected  candidates. 

But  of  what  do  these  questions  consist .'  Here  is  a  typical 
one  :  "  Are  you  married  ?  "  There  is  a  rumour  to  the  effect 
that  a  certain  Committeeman  once  had  the  effrontery  to  ask 
a  candidate  his  religious  and  political  persuasions.  In 
number  the  questions  are  usually  few,  and,  perhaps,  it  is  as 
well,  since  they  relate  to  any  topic  but  electricity. 

Surely,  then,  it  is  reasonable  to  assume  that  under  such 
circumstances  the  ultimate  selection  would  be  left  to  the 
chief  engineer,  on  the  results  of  his  recent  examinations  of 
the  candidates.  But  that  is  not  so.  It  seems  that  vacan- 
cies are  not  filled  by  the  possession  of  electrical  knowledge 
and  experience,  but  rather  by  the  kindness  of  nature  to  some 
individuals  in  the  matter  of  appearance,  or  by  age,  or  even 
by  "  big  boots." 

Such  was  the  result  of  the  case  here  cited.  Four  candi- 
dates appeared  before  the  Committee.  The  man  on  whom 
the  chief  engineer's  choice  fell  was  not  given  the  post,  on 
account  of  youth.  Although  he  satisfied  that  electrical 
expert,  the  chief  engineer,  that  he  was  just  Ihe  man  for  the 
post,  yet  he  was  disqualified  by  a  Committee  of,  roughly, 
20  of  all  sorts,  because  he  was  too  young. 

It  is,  of  course,  consoling  to  that  candidate  to  think  that 
he  is  too  young  and  not  too  old,  but  is  it  complimentary  to 
the  chief  to  think  that  his  Committee  have  not  sufficient 
faith  in  his  abilities  or  good  judgment  to  allow  him  to  select 
the  best  man  to  fill  a  vacancy  ?  And  there  were  no  "  big 
boots  "  behind  the  scenes  in  this  act.  Some  time  ago  the 
WM-ld  was  perhaps  startled  to  hear  that  a  man  was  "  too  old 
at  forty."     The  youthful  unsuccessful  candidate  wonders  if 


the  world  would  be  startled  to  hear  that  one  was  too  young 
at  twenty-five.  To  limit  the  lease  of  useful  life  to  fifteen 
years  is  rather  unkind,  to  say  the  least,  and  as  we  refuse  to 
believe  a  man  to  be  too  old  at  forty,  so  we  fail  to  under- 
stand why  a  "  man  "  of  twenty-five  should  be  too  young. 

Should  this  catch  the  eyes  of  Lighting  Committees,  the 
writer  hopes  they  will  take  a  lesson  from  it.  As  surely  as  it 
requires  a  butcher  to  dress  meat  respectably,  so  surely  does  it 
need  an  electrical  engineer  to  select  a  capable  man  to  fill  a 
vacancy  in  the  electrical  profession.  When  will  Committees 
understand  that  they  have  no  right  to  interfere  with  their 
chief  engineers  in  such  matters  as  these  ? 

When  will  they  cease  to  select  men  with  curly  locks,  or 
even  grey  hair,  men  with  blue  eyes  or  men  using  some  other 
person's  "big  boots,"  and  determine  to  have  the  most  suitable 
man  ?  that  is,  the  man  selected  by  the  chief  engineer. 
May  it  be  soon. 


COAL    PURCHASE    BY    CALORIFIC 
CAPACITY. 


By  W.  H.  booth. 


There  is  another  side   to   the    much  sounded  system  of 
buying  coal  on  the  basis  of  calorific  capacity.     Coal  is,  in 
its  actual   state,   a    very   complex    substance.      As  a    fuel 
it   ought   to  consist   solely  of   carbon   and  hydrogen,   and 
the  hydrogen  should  not  be  combined  with  oxygen.     There 
should  be  no  nitrogen,  no    silica,   no  sulphur,  or  Ume  or 
magnesia.     In  actual  coal  there    are  all  these   impurities, 
and  they  are   differently  combined  in  every  seam  and  in 
different  areas  of  the  same  seam.     And  these  different  com- 
binations cause  the  coals  to  behave  very  differently  on  the 
grate  of  a  furnace.     The  impurities  may  produce  merely  a 
dry  ash,  which  can  be   freely  rattled  through  the  openings 
of  the  grate,  or  they  may   produce  a  liquid  glassy  clinker 
which  will  melt  and  hang  in  strings  into  the  ashpit,  or  the 
clinker  may  spread  over  the   grate  surface  and  effectually 
choke  it.     It  is  these  differences  that  produce  coals  which 
possess  various  characteristics,  such  as   self   stoking,  quick 
burning,  long   flaming,  short   flaming,  dusty,    and   so   on. 
That  coal  which  has  the  highest  calorific  capacity  per  unit 
of  weight  may  not  be  the  coal  which  will  put  most  heat 
units  into  the  water  in  the  boiler  per  unit  of  coal  used,  or 
per  price,  or  per  hour,  all  which  factors  may  count  in  the 
choice  of  a  coal.     For  a  coal  giving  a  bad  clinker  in  a  hot 
fire  cannot,  perhaps,  be  burned  in  a  boiler  plant  of  limited 
capacity.     Then,  again,  is  it  desii-able  by  means  of  certain 
too  arbitrary  specifications  so  to  narrow  down  the  choice 
of  coal  as  to  result    in   permanent  waste  of  fuel,   in   the 
deliberate    leaving    of   coal    in   the   mine  ?      Some  of  the 
coal    specifications    one    reads    are    the    effusion    of    the 
type   of    man    who   demands    everything    of    the   impos- 
sible  best   variety,   and    wants   to   reject  every  knot  in  a 
piece  of  timber  as  though  it  were  of  the  order  of  a  blister  in 
a    furnace    plate    instead    of    being    a    natural    product. 
Some   coal    specifications    would   demand  a  coal  with    an 
impossibly   low  percentage   of  ash.       Many    coals    possess 
a  considerable  percentage  of  ash  that  does  not  enter  as  slate 
or   bass,    as  a   result  of   a   careless   hewer.      The   ash   is 
disseminated  throughout  the  mass   of  coal  and  cannot  be 
washed  out.     Now  if  all  such  coals  were  to  be  rejected  by 
everyone  the  price  of  coal  generally  would  be  enormously 
enhanced  and  the  rejected  ccl  would  be  left  in  the  pit.     As 
a  national  asset,  every  pound  of  coal  left  in  the  pit  is  repre- 
sented by  a  pound  of  some  better  coal  taken  out,  and  the 
coal   reserves  of  the  country,  indeed  of  the  world,  are  by  so 
much  reduced.     It  is  our  habit  to  regard  coal  as  a  national 
asset  of  great  importance.     It  is  so  regarded  by  most  of 
Europe  and  all  North  America  and  Australia,  and  all  the 
grimy,   dirty  work  which  coal  enables  man  to  undertake, 
has  gripped  men's  minds  so  firmly  as  a  necessity  of  national 
prosperity  that  very  few  of  us  regard  the  scheme  of  modem 
industry  as  a  mere  passing  phase  in  human  life  on  earth,  a 
phase    that    in  its    i^resent    hideous     development    must 
inevitably  cease   in   a   few  hundred  years  at  the  outside. 
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'riiie,  having;  set  out  on  the  path  we  have  to  follow  it  out 
to  its  end,  and  we  amnot  say,  "  Here  are  we  in  error  1  let  us 
back  to  the  conditions  of  the  regretted  past."  The  worst 
thought  wo  ever  have  thrust  on  us  is  that  our  coal  may  give 
out  liefore  that  of  other  nations,  and  we  sliall  become 
iiy  comparison  even  as  Holland  is  to-day,  a  comparatively 
non-industrial  country  with  none  of  our  people  toiling  on  hot 
furnaces  or  in  the  dusty  dangerous  mine.  But  as  we  at 
piesent  desire  to  push  as  far  off  as  possible  this  desirable 
condition,  we  ought  to  regard  it  as  a  duty  to  take  care  of 
our  coal  by  refusing  tt>  enact  such  systems  of  purchase  of  it 
as.  will  induce  the  Tiiining  connnunity  to  exploit  it  wastefuUy. 
A  man's  life  is  so  short  and  a  mine's  life  so  comparatively 
long,  that  the  man  will  shorten  the  life  of  the  mine  if  by 
doing  so  he  can  profit  a  shilling  in  place  of  1  Id.  He 
himself  looks  for,  say,  I'O  years  at  Is.  i)er  unit  of  output 
rather  than  10  years  of  the  more  moderate  lid.  rate  All 
the  high  grade  fanciful  ideas  of  purchasing  the  best  and 
rejecting  what  nature  has  supplied  in  greater  quantity  would, 
if  they  became  universal,  bring  about  the  ra])id  depletion  of 
the  coal  reserves  and  a  great  enhancement  of  jirice.  Coal, 
not  having  been  foreseen,  became,  by  o\ersight,  private 
property,  so  that  the  State  cannot  step  in  and  demand  that 
it?  iier  cent,  or  other  ratio  must  be  brought  to  the  surface. 
Much  the  larger  portion  of  the  coal  once  worked  in  Stafford- 
shire was  left  below  in  waste,  and  pillars,  and  even  if  recover- 
able, is  lost  for  want  of  proper  i-ecords  of  its  locality. 

Probably  such  influence  as  is  wielded  by  the  State  is 
expended  rather  in  the  direction  of  causing  coal  to  be  left 
underground  than  of  conserving  every  jwund  of  it.  It  rests, 
therefore,  with  the  good  sense  of  the  commmiity  not  to  for- 
mulate such  impracticable  demands  as  shall  conduce  to 
wasteful  exploitation. 

There  is  a  tendency  among  public  bodies  to  set  up  such 
impossible  standards.  Municipalities  which  put  forward 
specifications  for  all  manner  of  articles,  all  to  be  of  the 
very  highest  quality,  are  among  the  chief  ofl'enders,  and  they 
pay  \ei y  much  more  for  goods  than  their  intrinsic  value. 

The  exacting  specification  for  coal,  or  any  othei'  product. 
in\ariably  means  that  the  ratepayer  or  the  shareholder  has 
bigger  rates  to  pay  or  less  dividends  to  receive,  because,  for 
the  very  best  of  coal,  there  is  not  enough  to  fill  the  demand 
of  the  "  crank  "'  specification,  and  inferior  stuff  is  smuggled 
through  at  the  "  crank  "  price.  And,  in  any  case,  it  is  bad 
national  policy  to  setup,  as  it  were,  an  aristocracy  among  the 
coal  heaps,  so  that  the  best  coals  are  sold  at  a  price  not 
warranted  by  their  calorific  capacity  or  practical  utility, 
after  all. 


CORRESPONDENCE. 


Letters  received  b-y  «jf  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  commvni- 
eatioiis  at  the  earliest  possible  moment.  J\'<i  letter  cm  be  publijihed 
wnless  we  have  the  writer's  name  and  address  in  tf«r possession. 


Bailway  Cab-Signalling. 

The  first  paragraph  of  Mr.  Duprc's  letter,  in  your  current 
issue,  greatly  surprised  me.  My  previous  letter,  far  from 
<X)rroborating,  plainly  contradicted  his  contention. 

In  this  connection,  it  will  be  well  to  remember  that  the 
question  is  not  whether  rubbing  or  rolling  is  better  for 
electrical  contact.  The  question  at  issue  is  formulated  only 
when  we  add  the  restriction  of  high  train  speeds  together 
with  dirt,  rust  or  ice. 

Considermg  the  fact  that  my  wheel  pressure  on  a  ramp 
was  certainly  greater  than  150  lb.,  and  that  Mr.  Dupre  says 
that  my  apparatus  was  "  too  sensitive  under  perfect  condi- 
tions of  contact,"  it  is  pertinent  to  ask  the  meaning  of  his 
language  (in  his  previous  letter)  to  the  effect  that  "  sliding 
contact  can  be  kept  so  light,"  &c.  I  consider  150  lb.  rather 
heavy  here.  I  found  this  weight  amply  sufficient  for  rolling 
contact  under  the  extremely  imperfect  conditions  of  contact 
under  which  all  such  members  must  operate. 

ily  article,  which  precipitated  this  discussion,  plainly 
shows  that  what  Mr.  Dupre  calls  an  "  imperfect  contact  "  is 
not  my  "  sole  factor  of  safety."  I  show  that  if  failure  of 
this  contact  produces  an  error  of  indication  at  all,  it  can 


produce  only  the  safe  error.  Since  he  brands  as  "  imperfect " 
the  rolling  contact,  which  never  failed,  why  does  he  not  also 
designate  as  "  imperfect "  the  rubbing  contact,  which,  under 
the  same  practical  conditions,  repeatedly  made  safe  errors  ? 

It  is  exceedingly  easy  to  pro\e  that  the  Brown-Mackenzie 
system  is  not  "  absolutely  reliable."  If  Mr.  Dupre  will 
supply  me  with  a  copy  of  the  pamphlet  to  which  he  refers, 
I  shall  be  glad  to  go  into  detail  in  this  matter.  For  the 
present  a  few  facts  of  a  somewhat  general  character  will 
suffice.  I'rom  the  Raihra;/  Kngimer  of  last  June  it  is 
obvious  that  the  Brown-Mackenzie  cab  signal  will  indicate 
"  clciir  "  when  the  correct  indication  would  be  "  stop "  in 
event  "  the  track  wires  should  for  any  reason  become  cross- 
connected,  01'  if  contact  should  accidentally  Ije  made  between 
the  angle  irons  composing  a  group  of  ramps."  In  this 
respect  the  Brown-Jlackenzie  system  Ls  certainly  far  less 
reliable  than  the  system  illustrated  by  fig.  3  of  my  article. 
It  is  quite  true  that  the  Brown-JIackenzie  system  provides 
a  magnet  which  in  effect  "breaks  the  main  circuit," 
"  de-energises  all  the  coils,  and  exhibits  a  danger  signal  ;  " 
but  this  magnet  cannot  produce  this  vitally  important 
result  if  the  magnet  coil  is  short-circuited  or  open- 
circuited. 

The  Brown-Mackenzie  system  requires  as  many  as  five 
ramps  at  a  given  point  along  the  track,  while  the  cab 
system  approved  by  me  requires  no  more  than  two,  and  the 
grouniling  of  these  two  ramps  will  not  produce  a  false 
"clear"  signal.  The  breaking  of  the  ramp-engaging 
members  in  the  Brown-ilackenzie  system  (by  ramp  action 
or  by  a  foreign  body  on  the  track)  would  result  in  failure 
to  give  the  "danger"  indication  at  the  next  ramp  ahead, 
even  if  the  track  immediately  in  advance  is  obstructed. 

>Yilliam  II.  Dammond. 

AVest  Bridgford,  Notts., 
AiKjusI  in(j,  r.il2. 


The  Standing  of  the  Engineer. 

At  the  time — about  six  weeks  ago — that  an  article  from 
Mr.  (ioody  appeared  in  your  paper,  I  was  tempted  to  add 
my  comment,  but  refrained.  However,  after  reading  last 
week's  Bevikw  and  noting  the  advertisement  re  the  "  ('on- 
structioual  Engineer"  required  by  the  Birmingham  Cor- 
poration, I  should  like  to  make  a  few  remarks.  As  can  be 
seen  from  the  advertisement,  the  man  required  must  be  an 
engineer  of  first-rate  ability,  able  to  prepare  specifications, 
have  a  knowledge  of  architectural  requirements,  able  to^ 
superintend  the  erection  of  practically  all  types  of  steam  and 
electric  plant,  conduct  trials.  &c.,  and  also  take  charge  of  a 
drawing  office.  The  salary  offered  is  £400-£500  per  annum, 
which  is  not  over  much  in  my  humble  opinion.  However, 
my  main  object  in  writing  this  is  to  remark  that,  side  by 
side  with  the  qualifications  of  the  engineer  required,  it  would 
be  mteresting  to  know  the  corresponding  responsibilities  of 
the  "  Secretary "  that  a  certain  Corporation  Electricity 
Department  appointed  at  a  commencing  salary  of  £000 
per  annum,  about  18  months  ago.  Electricity  con- 
cerns are  made,  and  exist,  by  reason  of  their  engineering 
staffs,  and  I  consider  these  self -same  staffs  should  not  in  any 
way.  either  financially  or  socially,  be  subordinate  to  the 
clerical  staff.  There  is  too  much  of  the  "  Manager  and 
Secretary  "  business  already. 

Interested. 


Indirect  Lighting. 

It  is  rather  amusing  to  read  in  recent  issues  of  the 
Electrical  Review  of  the  value  of  indirect  and  semi- 
indirect  lighting.  It  would  appear  that  some  of  your 
contributors  have  awakened  from  a  Rip  van  Winkle  sleep, 
and  with  their  eyes  dazzled  by  the  brilliancy  of  metal- 
filament  lamps,  have  rushed  into  print  with  their  ideas 
without  considering  that  for  some  years  now  such  lightmg 
has  been  recommended  and  practised  by  the  Ceneral 
Electric  Co.,  Ltd.,  who  have  devoted  considerable  attention 
to  this  charmingly  efficient  system  of  lighting. 

For  some  veai-s  now  the  G.E.  Co.  have  produced  and 
supplied  in  increasing  quantities  fittings  of  this  nature  for  use 
in  private,  public,  and  institutional  buildings.  In  duect 
lio-htino-  the  bulk  of  light  is  wasted  by  absorption  in  the 
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decorative  scheme  and  by  shadows  cast  from  objects.  Where 
the  direct  light  falls  upon  high  reflecting  surfaces,  such  as 
books,  papers,  white  tablecloths,  &c.,  the  eye  cannot  easily 
accommodate  itself  without  undue  strain,  due  to  constant  con- 
trai'tion  in  the  endeavour  to  adjust  itself,  as  it  changes  its 
view  from  a  light  absorbing  material  to  one  of  high 
reflective  brilliancy. 

The  natural  working  light  of  daylight  is  a  diffused  light  ; 
hence,  if  we  approximate  to  daylight  conditions  in  our 
artificial  lighting  by  illuminating  our  largest  reflecting  sur- 
face, viz.,  the  white  ceiling,  we  get  the  light  rays  reflected 
over  the  whole  of  the  working  plane,  eliminate  shadows  and 
get  as  much  light  as  the  eye  requires  to  work  with  easily  and 
comfortably.  A  certain  amount  of  filtration  of  light 
takes  place  by  reflection  from  the  ceiling,  rendering 
the  value  of  the  light  of  great  importance  in  any  decorative 
scheme,  and  allowing  pictures  to  retain  their  true  colour 
value  by  artificial  light. 

Of  the  two  methods,  under  ordinary  conditions,  we 
strongly  recommend  totally  reflected  light  as  fulfilling  every 
requirement.  So  thorough  is  the  diffusion  of  light  that  it  is 
possible  to  hold  a  sheet  of  white  paper  a  few  inches  below 
the  solid  reflector  without  any  shadow  falling  on  the  paper. 

Under  certain  conditions  (other  than  personal  preference) 
it  is  necessary  to  use  semi-indirect  lighting  or  to  have 
specially  designed  fittings  which  embody  a  suspended 
reflector  to  take  the  place  of  the  ceiling,  where  the  ceiling 
is  too  lofty  or  too  indifferent  a  reflector.  For  hospitals  and 
other  institutional  buildings  of  a  like  nature  the  "VVUlard 
fitting  adequately  fulfils  its  purpose.  There  is  the  minimum 
of  tamishable  metal,  the  reflector  being  made  in  vitreous 
enamel,  with  a  complete  dear  glass  dust  cover,  and  a  diffusing 
bowl  of  opal  glass  to  soften  the  direct  rays. 


Sidcup,  Juhj  2^/11,  11)1: 


Fred.  T.  Cash. 


THE    BRAY    EXPLOSION. 


We  are  now  enabled  to  publish  the  reports  of  the  varions  engineers 
who  inspected  the  plant  at  the  Bray  electricity  works,  as  well  as 
that  of  the  deputy  electrical  engineer.  Mr.  D.  E.  McDonnell,  who 
has  now  been  appointed  to  carry  out  the  extension  echeme,  and  to 
act  as  resident  engineer  for  the  present. 

Dr.  LUly,  of  Trinity  College,  and  Mr.  William  Ross,  M.I.M.E.,  of 
the  firm  of  Ross  &  Walpole.  engineers,  Dublin,  were  engaged  by 
'  the  Council  to  investigate  the  matter,  and  reported  as  under  :  — 
"We  find  that  the  explosion  in  the  Diesel  engine  was  due  to  the 
use  of  pure  oxygen  instead  of  air.  The  builders  of  the  engine  were 
cognisant  of  the  fact  that  oxygen  was  being  used  for  starting  the 
engine,  as  stated  in  your  engineer's  letter  to  them  of  February  l.',th, 
1912.  It  appears  that  the  use  of  oxygen  for  such  a  purpose  in 
engines  of  this  kind  is  dangerous.  This  explosion  resulted  from 
its  use. 

"  A  careful  examination  of  the  Diesel  engine  and  of  the  wreckage 
of  the  air-injection  cylinder,  kc,  shows  that  the  explosion  was  not 
only  one  of  great  violence,  but  also  of  extreme  rapidity,  from  which 
we  infer  that  something  abnormal  must  have  taken  place.  The 
explosion  occurred  during  the  starting  of  the  engine,  after  a 
period  of  idleness  for  a  few  days.  We  have  ascertained  the  follow- 
ing facts : — 

"  1.  Before  starting  the  engiae  the  blast  cylinder  and  one  starting 
receiver  were  partially  charged  with  oxygen  under  pressure,  ordered 
from,  and  supplied  by,  Messrs.  Mason,  of  Dame  Street,  Dublin. 

"  2.  On  starting,  the  engine  cylinder  was  connected  with  the 
starting  receiver  in  the  usual  manner.  The  effect  of  this  was  to 
fill  the  engine  cylinder  and  connections  [with  air  highly  charged 
with  oxygen 

"  3.  On  changing  over  the  engine  to  run  on  fuel  supply  and 
blast,  the  explosion,  or  explosions,  took  place. 

*  4.  The  condition  of  the  engine  and  wreckage  points  to  the 
conclusion  that  the  explosion  was  caused  by  the  presence  of  the 
oxygen  with  fuel,  somewhat  in  the  following  manner  : — 

"  Near  the  completion  of  the  compression  stroke  of  the  engine, 
the  compressed  air  being  charged  with  oxygen  and  fuel,  exploded 
in  the  engine  cylinder,  with  a  rise  of  pressure  far  above  that 
obtained  under  the  usual  working  conditions  with  air.  This 
pressure  exceeded  that  in  the  air  injection  cylinder  and  pipe 
connected  to  the  fuel  valve  ;  the  flame  from  the  engine  cylinder 
ignited  the  mixture,  and  caused  the  explosion  to  be  transmitted 
through  the  connecting  pipe  to  the  air-injection  cylinder. 

"  5.  The  condition  of  the  wreckage  of  the  air-injection  cylinder 
indicated  that  the  explosion  was  instantaneous,  and  gave  rise  to 
enormous  pressure.  This  was  probably  due  to  a  rich  mixture  of 
nearly  pure  oxygen  and  oil  vapour  in  the  cylinder." 

Mr.  E.  G.  Hiiler,  chief  engineer  of  the  National  Boiler  Insurance 
Co.,  Ltd.,  reported  as  follows  : — 


"  The  explosion  consisted  of  the  development  of  explosive  energy- 
in  the  blast  receiver,  which  destroyed  the  blast  receiver,  and  caused 
other  damage.  Apparently  this  explosive  development  occurred 
owing  to  the  combination  of  the  oxygen  in  the  blast  receiver,  with- 
oil  in  the  receiver  or  its  passages. 

"  The  fragments  of  the  receiver  and  its  connections  were  care- 
fully examined,  and  I  have  to  say  that  there  are  no  indications  of 
any  defect  of  construction  or  condition  which  would  account  for 
the  explosion. 

"  We  have  no  record  of  any  preceding  accident  of  a  like  nature 
in  connection  with  engines  of  this  type.  The  accident  must  be 
looked  upon  as  unique,  and  we  have  no  evidence  whatever  on  which 
blame  could  be  fairly  attributed  to  any  person." 

Mr.  Donald  E.  McDonnell,  deputy  electrical  engineer,  reported  as 
follows  : — 

"  On  Sunday,  the  7th  inst.,  the  starting  air  of  the  Diesel  was  lost, 
and,  following  the  instructions  of  the  engine  builders,  Mr.  Sowter 
sent  to  Dublin  for  a  40-ft.  cylinder  of  oxygen.  On  the  10th  we 
charged  the  blast  receiver  from  this  cylinder,  raising  the  pressure 
from  3r.O  lb.  to  700  lb.,  and  also  passed  a  little  into  one  of  the 
starting  receivers  ;  the  pressure  in  the  latter  was  about  350  lb. 

"  I  started  up  the  engine  in  the  usual  manner,  and,  going  on  to 
platform,  put  the  starting  lever  into  the  running  position.  The 
engine  did  not  appear  to  be  running  properly,  but  before  I  could 
discover  what  was  wrong  the  fuel  valve  on  the  cylinder  cover  of 
the  engine  exploded  ;  the  flame  from  this  burst  along  the  blast 
pipe,  reaching  the  blast  receiver,  which  then  also  exploded. 

"  I  attach  copy  of  the  paragraph  from  the  makers'  instruction- 
book  which  relates  to  the  use  of  oxygen.  From  this  you  will  see 
that  we  had  every  reason  to  believe  that  there  was  nothing  hazardous 
nor  very  unusual  in  using  this  gas  : — '  If  by  any  mishap  the  air  is 
lost,  and  no  compressor  is  available,  or  if  the  engine  cannot  be  run 
by  external  means  so  as  to  charge  the  receivers  with  its  own  com- 
pressor, then  these  may  be  charged  with  carbonic  acid  gas  or  oxygen 
from  cylinders  containing  these  compressed  gases,  as  used  for  many 
purposes.' 

''  In  the  ordinary  course  of  events  there  would  be  no  explosive 
mixture  in  these  receivers,  and  I  consider  that  there  is  no  danger  of 
a  repetition  of  such  an  explosion.  Personally,  I  will  have  quite  as 
much  confidence  in  the  Diesel  engine  as  I  had  before  the  accident." 

In  reply  to  inquiries  that  we  have  made,  Mr.  McDonnell  has 
kindly  furnished  the  following  additional  information  ; — 

"The  broken  pieces  of  the  receiver  were  perfectly  free  from  oU. 
It  is  assumed  that  the  explosion  may  have  removed  any  which  may 
have  been  deposited  on  the  inside  walls.  The  only  oil  which  could 
get  into  receiver  would  be  carried  over  in  the  form  of  vapour  from 
the  air-compressor,  and  would  be  from  the  lubricating  oU.  It 
appears  that  this  does  occur  sometimes. 

"  The  connection  from  the  blast  receiver  to  the  fuel  valve  of  the 
engine  consists  of  about  14  ft.  of  3  in.  bare  copper  tube.  Crude 
Texas  oil  fuel  has  been  used  since  the  engine  was  installed,  about 
2i  years  ago.  No  other  quality  has  been  used  except  to  start  the 
engine,  should  she  have  been  lying  off  for  any  time  or  have  been 
dismantled,  when  ordinary  parafiin  oil  is  used.  It  is  difficult  to 
see  how  oil  could  creep  back  to  the  blast  receiver,  as  there  is  a 
practically  continuous  stream  of  air  from  this  receiver  to  the  fuel 
valve  of  the  engine  when  the  engine  is  running. 

"  The  blast  pipe  always  seemed  clean  and  dry  whenever  it  was 
examined. " 

Our  comments  on  the  circumstances  will  be  found  in  our  leading 
columns. 


PARLIAMENTARY. 


Sheffield  Corporation  Bill. 

On  Thursday  and  Friday,  July  25th  and  26th,  a  Select  Committee 
of  the  House  of  Lords,  presided  over  by  the  Duke  of  Wellington, 
considered  the  Bill  promoted  by  the  Sheffield  Corporation- 
Mr.  Honoratus  Lloyd,  K.C.,  Mr.  Clode  and  Mr.  Jeeves 
appeared  for  the  promoters,  while  Mr.  Ernest  Page,  K.C,  and  Mr. 
M.  N.  Drucquer  represented  a  body  of  electrical  engineers  and  con- 
tractors, who  were  ratepayers,  in  opposition  to  the  Bill. 

Mr.  Lloyd,  in  opening,  explained  that  the  contentious  part  of 
the  Bill  was  Clause  90,  which  provided  that  the  Corporation  might 
sell,  let  for  hire  and  fix,  repair  and  remove,  but  not  manufacture, 
lamps,  motors,  electric  fuses,  switches,  lampholders,  motors  and 
other  electrical  fittings,  for  lighting,  motive  power  or  other  purposes. 
The  clause  also  contained  power  for  the  Corporation  to  wire  private 
property.  Proceeding  to  explain  the  special  circumstances  which 
existed  at  SheflSeld,  counsel  said  that  the  electricity  supply  of  the 
city  was  first  carried  on  by  a  limited  company  under  a  provisional 
order.  That  company  carried  on  the  business  both  of  manufacturing 
fittings  and  their  supply  to  consumers  and  also  the  wiring  of  con- 
sumers' premises.  In  1 897,  the  Corporation  gave  the  company  notice 
requiring  them  to  sell  them  their  undertaking,  and  in  the  follow- 
ing year  the  Corporation  purchased  the  whole  of  the  undertaking 
by  agreement.  In  1903  the  Corporation  was  presenting  a  Bill  in 
Parliament  which  contained  a  somewhat  similar  clause  to  the  one 
in  the  present  Bill.  At  that  time  a  number  of  gentlemen  interested 
in  the  electrical  fitting  trade  objected  to  the  Corporation  carrying 
on  this  particular  class  of  business  in  competition  with  private 
traders.     A  good  deal  of  discussion  took  place,  and  eventually  the 
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Corporation  told  the  objectors  that  they  were  convinced  they  had 
the  power  to  do  these  thincrs,  having  bought  and  taken  over  the 
rigrhts  of  the  limited  company.  They,  however,  struck  the  powers 
out  of  their  Bill  in  1U03,  at  the  same  time  makini;  it  (|uit«  clear 
to  the  private  traders  that  it  was  not  with  the  view  of  depriving 
themselves  of  any  power  to  go  on  with  the  wirinjr  and  fitting 
business  which  they  had  carried  on,  and  which  they  intended  to 
continue  to  carry  on,  in  the  future.  Three  years  later  a  Mr.  Davidson, 
who  was  interested  in  the  trade  of  electrical  (ittinus.  brought  an  act  ion 
against  the  Corporation,  and  in  the  result  Mr.  .lustice  Eve  decided 
that  they  were  not  entitled  to  carry  on  that  particular  business. 
The  Corporation  announced  their  intention  of  appealing,  and  under 
those  circumstances  the  judge  said  he  would  not  grant  an  injunction 
against  them,  but  he  would  make  a  declaration  that  they  were  not 
entitled  to  carry  on  the  business,  with  liberty  to  apply  for  an 
injunction  if  it  became  necessary.  At  that  time  counsel  for  the 
Corporation  announced  that  they  were  proposing  to  apply  to 
Parliament  for  a  Bill  to  make  it  quite  clear  that  they  had  the 
powers  under  the  special  circumstances  of  the  Act  of  18118,  and  it 
was  under  those  circumstances  that  the  present  Bill  came  before 
their  Lordships. 

Evidence  on  behalf  of  the  promoters  was  given  by  Ai.dkrmax 
Robert  Stybim;,  a  member  of  the  Sheffield  Electric  Lighting 
Committee,  who  said  his  view  was  that  the  Corporation  ought  to 
have  as  much  power  in  the  way  of  providing  electric  light  fittings 
as  the  gas  companies. 

Cross-examined  by  Mb.  P.\«e,  witness  said  that  under  the  Act  of 
18'J8  he  claimed  that  they  were  acting  within  their  powers  in 
doing  such  work,  but  of  course  they  were  bound  by  the  decision 
of  Mr.  Justice  Eve  so  long  as  it  was  not  altered  by  the  Court  of 
Appeal. 

Mn.  Aliiert  Davidson,  examined  by  Mb.  Dbvcqiier,  said  he 
appeared  to  oppose  the  Bill.  He  was  a  ratepayer  of  Sheffield,  and 
used  to  carry  on  business  as  an  electrical  contractor.  He  gave  up 
the  business  because  he  found  the  Corporation's  competition  was 
so  keen.  He  thought  that  by  their  own  showing  the  Corporation 
had  proved  that  their  competition  was  unfair.  For  one  thing, 
they  appointed  canvassers  and  were  first  in  the  field.  If  a  trader 
had  an  inquiry  for  work  he  had  to  give  notice  to  the  Corporation, 
and  by  that  means  they  tried,  if  possible,  to  oust  the  trader.  Not 
only  were  they  able  to  get  first  information,  but  on  the  point  of 
cost  they  possessed  an  advantage  over  the  private  trader.  An 
ordinary  trader  had  to  take  all  things  that  came  against  the  busi- 
ness, and  had  to  make  an  adequate  charge  against  his  gross  profits, 
whereas  if  the  Corporation  could  obtain  the  use  of  premises  for 
nothing,  if  they  could  neglect  depreciation  of  stock  and  obsolescence 
of  any  stock,  they  did  not  show  a  proper  amount  of  standing 
charges  against  their  prime  costs.  If  the  evidence  which  was  given 
that  their  gross  profit  showed  15  per  cent,  profit  on  their  turnover 
was  correct,  then  he  submitted,  as  a  commercial  man,  that  when 
those  gross  profits  hiid  been  subjected  to  the  ordinary  charges  that 
appertained  to  an  ordinary  commercial  business,  they  would  entirely 
disappear. 

After  evidence  had  been  given  by  Mr.  A.  .1.  Ward,  a  director  of 
Thomas  Ward  ,v  Co.,  secretary  to  the  Sheffield  branch  of  the  Elec- 
trical Contractors'  Association,  and  Mb.  R.  Twekdv  Sjiith,  the 
honorary  solicitor  to  the  Association,  the  Chairman  said  the  Com- 
mittee had  decided  that  the  model  clause  should  be  inserted,  and 
Clause  90  struck  out.  By  the  model  clause  the  Corporation  are  not 
at  lil)erty  to  execute  the  wiring  of  private  property  except  between 
the  main  of  the  Corporation  and  the  consumer's  meter,  nor  can 
they  sell  any  electrical  fittings  except  through  a  contractor. 

The  Bill  will  be  read  a  third  time  in  the  House  of  Lords  in  the 
autumn  session. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Clyde  Valley  Electrical  Power  Order  Confirmation  Bill.— 

In  the  House  of  Commons,  on  5th  inst.,  this  Bill  was  read  a  third 
time. 


Wolverhampton  Electricity  Supply. — The  Corporation 

has  made  an  arrangement  with  the  Jlidland  Electric  Corporation  for 
Power  Distribution,  Ltd.,  whereby  the  latter  is  to  forgo  its  rights  for 
the  supply  of  electrical  energy  in  the  parish  of  Bushbury  on  consider- 
ation of  the  sum  of  £500.  To  this  end  the  Corporation  is  to  apply 
for  a  prov.  order  annulling  the  present  one  in  favour  of  the  com- 
pany, which  has  :!0  years  to  run.  By  agreement  with  the  company 
the  Corporation  has  been  for  some  time  supplying  the  Electric 
Construction  Co.,  Ltd.,  whose  works  are  situate  within  the  area  of 
Bushbury,  with  power  ;  and  as  the  Construction  Co.  proposes  to  in- 
crease the  quantity  of  electricity  supplied  to  its  works,  it  follows 
that  if  the  negotiations  at  present  proceeding  are  brought  to  a 
successful  issue,  the  revenue  obtainable  for  the  works  will  be  appre- 
ciably increased. 

One  of  the  old  storage  batteries  at  Commercial  Road  is  to  be 
removed  to  the  Tettenhall  Road  sub-station,  and  refixed  there  at  an 
estimated  cost  (after  sale  of  old  surplus  material)  of  £800. 

The  Australian  Conimonwealtli.— The  new  building 

of  the  Australian  Commonwealth  in  the  Strand  is  to  possess  its 
own  water  supply.  An  artesian  well  and  electrically-driven  pump 
are  to  be  constructed  and  supplied  to  the  specificatiin  of  Mr.  W.  H. 
Booth,  of  5,  Broad  Street  Place,  E.C.  The  borehole  will  extend 
about  200  ft.  into  the  chalk  which  underlies  the  Tertiary  deposits 
of  the  London  basin.  As  is  well  known,  the  chalk  water  from 
under  these  deposits  is  usually  a  fairly  soft  water,  ditfering  con- 
siderably from  chalk  water  obtained  from  chalk  not  so  covered. 


New  Flttinps. 

ALTHoroH  metAl-filament  lamps  are  not  nearly  so  sensitive  to 
vibration  as  was  the  case  a  short  time  ago,  even  now  the  life  of  a 
lamp  can  be  considerably  lengthened  by  the  use  of  an  anti- 
vibration  spring,  and  the  Elixtuical  Engineeuinc  and  Eguir- 
MENT  ('o.,  Ltd.,  of  10!i-lll,  New  Oxford  Street,  W.C.,  have  intro- 
duced new  types  of  suspension  fittings  in  which  the  springs  are 
enclosed  in  porcelain  caps,  which  serve  to  insulate  the  metal- 
filament  lamp  fitting,  as  well  as  to  protect  the  spring.  These 
fittings  contain  springs  adjusted  for  weights  from  (J  oz.  to  15  1b., 
and  are  generally  adapted  for  small  water-tight  fittings.  For 
fittings  over  15  lb.  in  weight,  a  larger  type  is  supplied,  consisting 
of  a  cast-iron  case  with  an  insulated  interior  completely  enclosing 
the  spring,  which  is  normally  in  compression.  These  are  also 
very  suitable  for  arc  lamp  suspension  on  tramway  standards,  in 
great  measure  preventing  the  overfeeding  of  till-  lamps.     00      c& 

We  illustrate  herewith  some  new  fittings  supplied  by  the  com- 
pany, which  are  designed  with  an  elaborate  arrangement  of 
ventilation.  Inside  the  glass  globe  a  steady  circulation  of  air  is 
produced,  which  keeps  the  lamp  cool  and  ensures  its  running  under 


Flo.  1.— EE.E.  Cast-Ikon  Fitting. 


more  or  less  normal  conditions.  A  small  hole  is  made  in  the  base 
of  the  globe,  and  the  top  of  the  fitting  is  provided  with  a  C.I.  mush- 
room cap  which  is  held  from  the  main  fitting  by  three  small 
bosses,  giving  a  large  air  passage.     The  main  body  of  the  fitting  is 


FiG.  2. — E.E.E.  Spun  Steel  Fitting. 

of  enamelled  C.I.  and  can  be  supplied  with  reflectors  of  spun  sheet 
iron,  vitreous  enamelled.  The  fittings  are  made  up  in  sizes  for 
lamps  from  100  c.r.  up  to  multiple  lamp  fittings  with  a  total  c.P.of 
2,i00.  Fig.  1  shows  a  fitting  suitable  for  one  600-C.P.  lamp, 
or  as  many  as  7  lamps  of  50  c.P.  each.  Several  other  sizes  of 
similar  design  are  made.  Fig.  2  is  a  watertight  fitting  made  np 
entirely  of  spun  steel  with  vitreous  enamel,  and  designed  with 
the  idea  of  replacing  arc  lamps  for  shop  lighting  :  a  very  pleasing 
eilect  is  given  with  the  specially  moulded  globes  illustrated,  the 
light  being  diffused  evenly  in  all  directions. 
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Magrnetic  Separator. 

In  our  issue  of  July  5th,  we  described  the  new  type  of  machine 
shown  at  the  Non-Ferrous  Metals  Exhibition,  by  the  Rapid 
Magsetting  Machine  Co.,  Ltd..  for  removing'-  small  percentages 
of  iron   completely.     The  accompanyinsr   illustration    shows    the 


Rapid  Magnetting. 


appearance  of  the  machine  :  the  choot  practically  consists  of  a 
staircase  with  brass  treads  and  magnetised  iron  risers,  as  previously 
explained,  and  it  is  practically  impossible  for  iron  particles  to  run 
the  gauntlet  successfully. 


BUSINESS  NOTES. 


Book  Xotices. — Universal  Dinrfory  of  Br/ilicai/  fifficiaU. 
1912.  London :  The  Directory  Publishing  Co.,  Ltd.  10s.— This 
useful  directory  has  now  rpached  its  eighteenth  edition.  It  is  as 
usual  compiled  from  official  sources  under  the  direction  of  Mr.  S.  R. 
Blundstone,  and  by  its  system  of  arrangement  one  is  easUy  able  to 
find  out  anything  of  importance,  in  the  statistical  or  personal  way, 
regarding  home  and  colonial  and  foreign  railways. 

Coiisnlar  ^'otes. — Peru. — The  British  Consul  at  Iquitos 
reports  that  the  Telefunken  system  of  wireless  telegraph  is  being 
adhered  to  by  the  Telegraph  Department,  and  it  is  hoped  to 
establish  direct  communication  with  Lima,  across  the  chain  of  the 
Andes,  6,(j00  m.  high.  A  new  tower  has  been  erected  at  Iquitos, 
and  another  near  Lima,  on  the  Cerro  San  Cristobal.  Experiments 
carried  on  between  a  steamer  at  Valparaiso  and  another  at  Bahia 
Blanca,  which  are  1,250  km.  apart,  with  the  Cordillera  between,  at 
a  height  of  6,000  m.,  gave  an  excellent  communication  with  a 
power  of  rs  KW.  The  next  important  link  to  join  up  wUl  be  with 
Manaos 

Switzerland. — The  British  Consul  at  Zurich  reports  that 
although  Switzerland  has  no  coal,  she  has,  on  the  other  hand, 
enormous  hydraulic  power,  and  the  application  of  this  great  force 
has  made  considerable  headway  during  the  last  15  years,  numerous 
factories  being  now  driven  by  electric  power.  The  hydraulic  force 
capable  of  utilisation  in  Switzerland  is  estimated  at  722,600  h.p. 
The  electrification  of  the  Federal  Railways  is  only  a  question  of 
time,  and  this  will,  in  some  measure,  free  Switzerland  from  the 
tribute  she  now  has  to  pay  to  foreign  countries  for  fuel.  The  elec- 
trical industry  in  Switzerland  has  undoubtedly  a  great  future  bcforeit. 
The  cost  of  the  application  of  electricity  in  Switzerland  is  less  than 
in  other  European  countries,  and  in  almost  all  towns  and  in  a 
large  number  of  vUlages  it  is  used  not  only  for  lighting  purposes, 
but  also  for  motive  power.  This  is  one  of  the  reasons  why  the 
Swiss  industries  are  able  to  combat  foreign  competition  The  Com- 
mission appointed  to  inquire  into  the  electrification  of  the  Federal 
Railways  has  calculated  that  the  horse-power  for  every  24  hours 
necessary  for  electric  traction  on  a  normal  gauge  would  be  l(iO,000 
in  winter  and  125,000  in  summer.  As  the  horse-power  in  the 
country,  which  is  still  unused  at  the  present  moment  amounts  to 


over  500,000.  only  one  quarter  of  the  hydraulic  power  in  Switzer- 
land would  be  necessary  for  the  electrification  of  the  entire  net- 
work of  the  Federal  Railways.  The  Swiss  engineering  industry 
suffered  somewhat  during  the  year  1911  by  reason  of  foreign  com- 
petition and  foreign  protective  tariffs,  although  towards  the  end  of 
the  year  the  exports  showed  a  slight  improvement.  The  electrical 
home  trade  was  also  considerably  affected  by  certain  cautional 
regulations  for  fiscal  purposes,  although  this  reduction  was  some- 
what compensated  for  by  an  increase  in  exports.  It  is  confidently 
hoped  that  the  anticipated  electrification  of  the  Swiss  railways  will 
bring  about  an  improvement  in  this  industry.  A  Swiss  engineering 
journal  in  referring  to  the  increasing  severity  of  competition  with 
which  Swiss  engineers  have  to  contend  not  only  in  foreign  markets 
but  also  in  the  supply  of  machinery  for  engineering  enterprises 
within  the  country,  states  that  exports  of  machinery  from  Switzer- 
land to  neighbouring  countries  are  becoming  more  and  more  diffi- 
cult in  consequence  of  increasing  tariff  rates,  whilst  foreign 
Governments  and  municipal  bodies  restrict  deliveries  of  the  reces- 
sary  supplies  for  State  undertakings,  military,  naval  and  railway 
departments  to  their  home  factories. 

Elsewhere  in  his  report  the  Consul  says  ;  "The  returns  for  1911 
arc  not  yet  known,  but  the  number  of  British  commercial  travellers 
visiting  this  country  has  never  in  any  one  year  exceeded  70.  There 
are  many  firms  who  send  their  representatives  to  Germany,  France, 
Austria-Hungary  and  Italy,  and  a  visit  to  the  principal  centres  of 
trade  in  Switzerland  (Zurich,  Berne,  Basle  and  Geneva')  might  well 
be  included  at  little  extra  expenditure  of  time  and  money.  If, 
however,  it  is  not  convenient  to  send  travellers,  the  appointment  of 
Swiss  agents,  who  are  generally  able  to  correspond  in  English, 
would  be  the  most  likely  way  of  securing  a  better  share  of  trade. 
I  have  in  previous  reports  pointed  out  the  necessity  of  catalogues 
being  printed  in  the  French  or  German  language,  also  of  weights 
and  measures  being  given  in  the  metric  system  and  prices  quoted  in 
francs.  One  of  the  principal  Swiss  trade  organs,  in  an  article  on 
my  last  report,  it  is  stated  that  British  exporters  would  undoubtedly 
gain  a  considerable  advantage  by  adopting  such  a  reform,  which 
has  long  been  earnestly  desired  by  the  leading  Swiss  firms 
interested  in  the  import  of  British  goods.  A  further  aid  to  the 
development  of  British  trade  in  Switzerland  would  be  advertising 
in  trade  journals.  There  are  numerous  special  trade  journals 
published  both  in  French  and  German  Switzerland  which  are 
indispensable  to  Swiss  traders.  German  and  French  manu- 
facturers have  adopted  a  regular  and  extensive  system  of  thus 
bringing  their  special  goods  before  the  Swiss  public." 

Cuba. — The  British  Yice-Consul  at  Havana  reports  that  a  con- 
cession was  granted  at  the  beginning  of  the  year  to  the  Palmira 
and  Cruces  Electric  Railway  and  Power  Co.  to  utilise  the  waters  of 
the  Habranilla  River  for  the  supply  of  its  power  plant.  All 
machinery,  engines,  tools  and  rolling  stock  were  to  be  admitted 
free  of  duty.  The  company  will  buUd  a  standard  gauge  railway 
22.">  miles  long,  in  Santa  Clara  province,  opening  up  sugar  and 
tobacco  lands.  It  will  probably  be  five  years  in  building.  Further, 
a  concrete  dam,  1,000  ft.  long  and  75  ft.  high,  will  be  built  for  the 
storage  of  water.  The  capital  of  the  company,  which  will  claim 
no  subsidies,  is  £4,000,000.  Plant  to  develop  30,(100  H.p.  will  be 
installed  and  light  and  power  supplied  to  the  towns  and  sugar 
mills  on  its  route. 

Boliria. — The  British  Vice-Consnl  at  La  Paz  reports  that  the 
electric  lighting  and  tramway  system  of  the  city  of  Cochabamba 
has  drawn  German  capital  to  the  extent  of  about  half  of  the 
total  investments,  but  the  total  amount  of  German  capital  in  the 
Republic  is  probably  under  £1,000,000,  as  compared  with  £6,000,000 
British  capital,  invested  chiefly  in  mines  and  railways.  The  result 
is  that  the  United  Kingdom  holds  an  overwhelming  proportion  of 
the  total  trade  of  the  country.  The  British  Vice-Consul  reports 
that  the  most  important  work  in  his  district  to  be  noted  is  that  of 
the  Sucre  water  supply,  now  approaching  conclusion.  This  work 
is  on  the  gravitation  system,  starting  from  Cajamarca,  a  watershed 
distant  about  15  miles  from  Sucre,  where  the  intakes  are  situated. 
The  water  is  thence  conducted  through  10,000  metres  of  aqueduct, 
1.560  metres  of  tunnel,  and  17,700  metres  of  25  and  17  centimetre 
steel  pipes.  The  supply  averages  approximately  100  gallons  of 
water  per  minute,  and  is  held  in  a  high-level  reservoir  of  357,500 
gallons  capacity.  Here,  where  the  vertical  fall  from  the  storage 
reservoir  is  350  metres,  a  power  station  is  being  equipped  with 
dynamos  capable  of  developing  208  h.p.  for  a  municipal  supply  of 
light  and  power.  The  whole  work  was  to  be  concluded  in  May 
of  this  year,  and  about  £176,000  had  already  been  expended, 
exclusive  of  the  electrical  plant. 

The  British  Vice-Consnl  at  Potosi  reports  that  the  hydro-electric 
light  and  power  supply  installation  was  completed  last  year  by 
private  enterprise  (Vladislavia  \:  Co.)  at  a  cost  of  £64.000.  The 
water  from  numerous  water-courses  around  Potosi,  the  waste  and 
surplus  water  from  the  mining  establishments  and  the  town 
itself,  is  all  accumulated  in  a  large  reservoir  of  300,000  cb.  m. 
capacity,  from  which,  through  750  m.  of  24-in.  piping  with  a  vertical 
drop  of  120  m.,  it  is  supplied  to  the  turbine  motors.  /The  power 
station  is  distant  about  2;!  miles  from  the  city,  and  is  fitted  with 
dynamos  capable  of  developing  450  h.p.  Only  about  160  h.p.,  i.e., 
80  for  street  lighting,  70  for  house  lighting  and  10  for  industrial 
purposes,  is  at  present  used,  however,  while  the  distributing 
plant  is  being  gradually  extended.  The  demand  for  private  light- 
ing and  for  industrial  purposes  is  larger  than  can  be  supplied  at 
once.  In  time  electrical  power  will  be  available  in  the  mines  for 
driving  air-fans,  blasts,  drills,  for  traction  and  for  hoisting  plant. 

The  British  Vice-Consul  at  Oruro  reports  that  work  on  the 
electric  tramway  system  of  Cochabamba  is  being  actively  proceeded 
with.  The  passenger  traffic  on  the  completed  portion  is  larger  than 
was  expected,  and  is  leaving  a  good  profit.  During  the  year  1911. 
several  important  Briti.-^h  firms  have  established  agencies  in  Ornro. 
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ThcBe  firms  previounly  did  a  certain  amount  o£  businesH  in  the  dis- 
trict, but  the  establishment  of  atjenciee  is  a  new  departure  for 
British  lirms  there,  and  may  be  looked  upon  as  an  appreciation  of 
the  increiusintr  importance  of  the  market  of  this  mininp  centre,  as 
well  as  an  attempt  to  acquire  a  larger  share  of  the  trade.  Of 
this  business  an  important  part  consists  in  supplyinp  the  mines 
with  mininjr  material  and  stores,  in  exportinpf  the  mine  product,  and 
in  advancinj;  money  in  suitable  cases  for  the  better  workinif  of  the 
mines. 

Bankruptcy    Proceedings.   —    IIk.nuv    Hai.i.ikiki.h 

0.\i,i:y  (otherwise  known  as  Oliver  Huxley)  consultinpr  enijineer, 
22,  I'xbridpro  Iloail,  llanwell,  Middlesex.  The  followinp:  are 
creditors  herein  : — 

Anderson,  John £260  Oxiey,  Olivo  V JEllO 

Brll.  nnd  For.  Invest.  Corp.     . .  163  Peck,  T.  W.           IK) 

General  Klectric  Co 25  fitone,  Geo 01 

Harrop,  John,  Ltd :I5  Trcntham,  N.  H 40 

Jarvis,  Thos.  II. I6B  Waring  A  flillow ill 

Oxley,  H.  .             402  Bolls  At-ency         14 

John  W.m.  Gahsdkx,  eloctrical  engrineer,  carrying  on  business  at 
24,  Preston  New  Road,  Blackburn.— At  Blackburn  Bankruptcy 
Court,  on  Auj,'U8t  2nd,  this  first  examination  took  place.  The 
liabilities  were  JETi.OliS,  and  the  deficiency  amounted  to  £1,111. 
Debtor  attributed  his  failue  to  "  beinp  jointly  and  severally  liable 
for  a  sum  of  £I,l(iO  in  connection  with  a  previoun  partnership  for 
which  he  did  not  consider  himself  liable."  The  circumstances 
were  stated  in  our  issue  of  .Uily  2Cth.  (.luestioned  by  the  official 
Receiver,  debtor  said  it  was  solely  in  consequence  of  this  judfrnient 
against  him  regarding  the  partnership  liability  that  he  found  it 
necessary  to  file  his  petition.  His  present  business  was  paying  well, 
and  he  had  been  engaged  in  some  good  contracts.  At  the  close  of 
the  case  the  Registrar  told  debtor  he  had  l)een  well  advised  to  come 
to  that  Court,  and  he  must  say  that  it  was  misfortune  which  had 
brought  him  there.  He  hoped  he  would  get  out  of  it  as  well  aa 
possible.  His  advice  to  him  was  to  give  all  the  information  he 
could,  and  he  would  then  find  that  for  an  honest  trader  the 
Bankruptcy  Court  was  not  a  bad  Court  at  all  to  deal  with. 

Private  Arrani^enienf. — H.  G.  Norton  it  Co.,  Ltd., 

automobile,  cycle  and  electrical  engineers,  Cheltenham  and 
Gloucester.— With  reference  to  the  above,  particulars  of  which 
have  already  appeared,  the  following  are  creditors  : — 

Ayres,  F.  H,  Ltd i,'34  Henley's  Tcleg.  Works,  Ltd.  . .  £33 

Bransom,  Kent  4  Co 4(;  Kempshall  Tyre  Co 101 

Brown  Bros.,  Ltd.  46  Miclielin  Tyre  Co 120 

Continental  Tyre  &  Rubber  Co.  625  Minerva,  Ltd 22 

earless,  Capel  *  Leonard        ..  107  Marshall  Tyro  Jacket  Bynd.  . .  50 

Cooper  Steward  Eng.  Co.        . .  RO  Moellor  &  Co.                           .  23 

Crompton  4  Co 115  Price's  Patent  Candle  Co.       . .  31 

Crowden,  Garrod,  Ltd 63  Palmer  Tyre  Co.  . .  '200 

Cresswell  Bros 16  Phosphor  Bronze  Co 27 

De  Nevers  Rubber  &  Tyre  Co.  44  Pneumatic,  Ltd a*J 

Elecl.  Power  Storage  Co.         ..  44  Parsons,  T..  4  Sons                   ..  41 

Falk,  Stadelmann  ,<;  Co.          . .  4'20  Smith,  8.,  4  Son 22 

Faraday  &  Son 22  Simmons  &  Co 26 

Goodwin,  A.  A 81  Vandervell,  C.  A.,  4  Co.  3S 

HarKord,  W.,  4  Son                 ..  26  Weil  Bros.,  Ltd 21', 

Hyde,  Archer  4  Co 20  Wilson,  R.  W.,  4  Son    . .        . .  85 

and  a  number  of  others  forsmaller  sums. 

Flat-Iron    Endnrance. — Thk    British   Projikthei's 

Co.,  Ltd.,  have  sent  us  a  copy  of  a  letter  from  a  client,  who  says 
that  he  has  had  one  of  their  5  or  6-lb.  electric  irons  in  constant  use 
for  over  10  years  without  a  single  failure  beyond  a  break  in  the 
flexible  cord.  It  was  first  used  on  a  20ii-volt  circuit,  and  then 
removed  to  a  23()-voIt  one.  It  was  not  thought  worth  while 
rewinding  the  elements  as  the  iron  had  already  had  such  a  good 
life,  but  it  is  found  to  work  even  better  on  the  higher  voltage.  It 
has  been  so  employed  for  the  last  four  years,  and  has  not  yet 
given  out. 

Catalogues   and   Lists. — Messrs.  Masox  &  Browx, 

Volta  Works,  Rutland  Street,  Leicester.— 36-pp.  catalogue  (Section 
"  M  ")  containing  illustrated  particulars  with  prices  of  a  variety  of 
motor-car  and  cycle  accessories,  switches,  coils,  plugs,  magnetOF, 
instruments,  indicators,  and  so  forth. 

The  Westinuhouse  Brake  Co.,  Ltd.,  82,  York  Road,  King's 
Cross,  London,  N. — ;i2-pp.  catalogue  (third  edition),  in  which  is 
given  a  full  description  of  their  oil  engines  (Cross  patents),  which 
they  are  building  in  sizes  from  .")  h.p.  upwards.  Sectional  views 
of  complete  engines  and  parts  thereof  are  given,  and  the  half-tone 
views  include  self-contained  electric  sets. 

Messrs,  Da viDsoM  &  Co.,  Ltd.,  Sirocco  Engineering  Works, 
Belfast. — Xew  publication,  containing  a  very  full  descriptive 
account,  accompanied  with  numerous  excellent  half-tone  views,  of 
the ''Sirocco"  induced  draught  fans  for  electric  power  station, 
colliery,  and  other  service. 

Messrs.  W.  T.  Glovee  &  Co.,  Ltd.,  Trafford  Park,  Manchester. 
—Pamphlet  describing  and  showing  their  patent  Cracore  solid 
bitumen  cable  for  mining  and  other  service. 

Mr.  G.  Beaulik,  8,  Lambeth  Hill,  London,  E.G.— lUustrated 
price  list  (Section  "  L  ")  of  electric  lighting  accessories  such  as 
ceiling  roses,  lampholders,  various  switches,  lamps,  conduit  fittings, 
and  so  forth. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby.— Two  new 
price  lists ;  Xo.  368  (16  pages)  gives  an  illustrated  description 
showing  parts  of  small  motors,  also  complete  motors  applied  to 
different  classes  of  work,  such  as  the  driving  of  vacuum  cleaners, 
hat  cleaners,  ice-making  machines,  buffing  and  grinding  attach- 
ments, air  pumps  and  cinematograph  machines.  No.  36'.i  (four 
pages)  deals  with  B.T.-H.  c.c.  motors,  type  DA.  Prices  are  tabulated 
in  detail,  and  dimensional  and  weight  information  is  given  in  both 
liatal 


Messrs.  Siemens  Bugs.  Dynajio  Works,  Ltd.,  of  Tyseen 
Street,  Dalston,  London,  N.E.,  as  part  of  their  efforts  to  popularise 
their  tantalum  lamps  in  China,  have  prepared  a  very  useful  show- 
card  printed  in  1 1  colours.  It  bears  a  pictorial  representation  of 
rising  China  eager  to  embrace  the  lamp  because  of  its  light-giving 
qualities,  ami  will  no  doubt  prove  itself  to  l)e  very  suitable  for  the 
market,  and  capable  of  bringing  demands  upon  the  Siemens  China 
Electrical  Engineering  Co.,  of  Shanghai,  Tientsin,  Peking,  Hankow, 
and  Hong  Kong,  wherever  the  card  may  be  exhibited  or  distributed. 

Dissolntions  and   Liquidations.— Blaik  Ska  Ti:i,e- 

fjRAi'H  Co.,  Ltd, — A  meeting  of  creditors  is  to  be  held  at  Electra 
House,  K.C,  on  August  iL'th.  They  must  send  particulars  of  their 
debts,  \c,,  to  Bircham  ,V  Co,,  ."0,  Old  Broad  Street,  IvC,  the  solicitors 
for  the  liquidators,  by  .September  20th. 

Tracticin  Sri'Pi.iES  Co.,  Ltd.— This  company  on  fluly  30th 
resolved  to  wind  up  voluntarily,  with  Mr.  T.  Metcalf,  -IS,  Frederick 
Street,  Sunderland,  as  Ii(iuidator.  A  meeting  of  creditors  will  be 
held  on  August  l.")th  at  the  address  mentioned. 

Herhekt  Moohe  A:  Co.,  electrical  engineers  and  range  fitters,  3, 
Stratford  Road,  Kensington,  London. — Messrs.  G.  and  E.  J.  Moore 
have  dissolved  partnership.  The  former  attends  to  debts.  Sec,  and 
will  continue  the  business. 


LIGHTING  and  POWER  NOTES. 


.Icton. — .\t  a  recent  special  meeting  of  the  U.D.C.,  out- 
standing matters  relating  to  the  transfer  of  the  electricity  under- 
taking from  the  (,'ouncil  to  the  Metropolitan  Electricity  Supply  Co. 
were  considered.  The  clerk,  in  explaining  the  situation,  stated  that 
at  the  last  interview  between  the  solicitor  and  the  company's  secre- 
tary, it  had  been  indicated  that  if  the  Council  accepted  the 
company's  offer  for  main  street  lighting,  and  the  supply  of  elec- 
tricity to  work  the  pumps  at  the  sewage  works,  then  the  company 
would  come  to  an  agreement  in  regard  to  the  demands  of  the 
Council  in  the  other  matters  now  in  dispute,  instead  of  forcing  the 
Council  into  litigation.  The  Highways  Committee  had  decided  to 
recommend  the  Council  to  accept  the  Brentford  fias  Co.'s  offer  for 
a  five  years'  contract  for  the  supply  of  intensified  gas  lamps  for  the 
main  streets  at  £'>\7  per  annum,  with  the  addition  of  £220  electric 
light  capital  charges.  Councillor  Page  moved  that,  providing  the 
company  will  agree  to  supply  aU  street  lighting  in  streets  at 
present  lighted  by  electricity  at  2 Id.  per  unit  (including  mainten- 
ance), electricity  for  the  sewage  works  at  lid.  per  unit,  and  all 
public  buildings  at  present  lit  by  electricity  at  2d.  per  unit,  the 
Council  would  be  prepared  to  consider  favourably  the  settlement  of 
the  other  matters  in  dispute.  Councillor  Ince  moved  that  the 
motion  be  amended  by  the  insertion  of  the  words  after  "  public 
buildings''  "with  the  exception  of  the  municipal  buildings  and 
public  library.  Councillor  Shilliker  protested  against  any  arrange- 
ment by  which  the  Council  could  not  have  the  current  for  the 
sewage  works  during  the  peak  hours,  as  that  would  not  enable 
them  to  (leal  with  storm  emergtncies.  The  amendment  was  carried 
by  .5  votes  to  3.  Councillor  Shilliker  then  moved  that  the  neces- 
sary writs  be  served  upon  the  company,  and  the  matters  in  dispute 
go  to  arbitration.  If  the  Council,  he  said,  had  a  right  to  the 
£."),000  unexpended  balance  of  loan,  then  let  it  be  submitted  to 
arbitration.  The  chairman  said  he  thought  it  was  patent  that  it 
was  inadvisable  to  go  to  law  if  they  could  avoid  it.  He  suggested 
that  the  following  proposal  be  agreed  upon  : — "That  provided  the 
company  accepts  the  Council's  final  terms,  the  company  be  informed 
that  the  Council  wiU  be  prepared  to  accept  the  principle  of  the 
supplying  of  electricity  by  the  company  for  main  street  lighting  and 
thesewage  pumping  station  upon  terms  to  be  agreed  upon  between  the 
parties,  and  that  the  Electricity  Sub-Committee  be  instructed  to 
arrange  a  settlement  accordingly."     This  was  agreed  to. 

Ar»;entina. — In  connection  with  the  extensions  now  being 
carried  out  at  the  Ensenada  power  station  of  the  River  Plate 
Electricity  Co,,  two  3,000-KW.  turbo-alternators  are  under  con- 
struction by  Messrs.  Parsons.  The  existing  plant  at  the 
Ensenada  station  consists  of  two  1,500-KW.  Westinghouse  turbo- 
alternators,  but  as  these  have  proved  inadequate  to  meet  the 
growing  demand  for  current,  the  additional  plant  was  ordered  on 
the  advice  of  Messrs.  Preece,  Cardew  &  Snell.  The  Parsons  tur- 
bines, each  of  which  will  drive  its  own  alternator,  are  to  be  placed 
side  by  side  in  the  station,  and  so  arranged  that  the  steam  will  pass 
in  series  from  one  to  the  other.  Under  normal  fuU  load  conditions, 
the  first  turbine  will  expand  the  steam  from  156  lb.  per  sq.  in. 
absolute  pressure  down  to  about  1.5  lb.  per  sq.  in.  absolute,  after 
which  the  remainder  of  the  expansion  will  be  carried  out  in  the 
low-pressure  turbine.  The  two  turbines  when  run  together  will 
form  one  complete  unit  of  6,000  KW.,  but  the  connecting  pipes  and 
valves  will  be  so  arranged  that  the  high-pressure  turbine  can  also 
exhaust  either  direct  to  the  condenser  or  to  atmosphere,  when  the 
L.p.  turbine  is  being  overhauled,  or  the  latter  can  be  run  alone, 
with  the  help  of  a  reducing  valve.  Each  turbine  will  be  provided 
with  its  own  oil  pump,  speed  governor,  and  runaway  governor,  and 
the  blading  will  be  of  the  reaction  type  throughout.  All  parts  of 
the  high-pressure  turbine,  which  wiU  be  exposed  to  superheated 
steam,  will  be  made  of  cast  steel,  including  the  central  section  of 
the  turbine  casing.  The  three-phase  alternators  will  each  be 
capable  of  giving  a  normal  full  load  of  3,000  KW.,  0'8  power  factor, 
6,500-6,000  volts,  50  cycles,  at  1,500  R.P.M.,a8  well  as  an  overload  of 
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20  per  cent,  for  two  hours.  Each  alternator  will  be  complete  with 
its  own  exciter,  which,  however,  will  be  large  enough  to  provide 
current  for  the  two  3,0()0-KW.  machines. 

The  municipality  of  Bolivar  received  12  tenders  for  installing  an 
electric  light  station.  Eight  were  rejected  as  not  being  in  accord 
with  the  specification.  The  remaining  four  are  being  studied. — 
Jti'iii'W  of  the  nirrr  Plate. 

Australia. — New  Sovth  Wales. — A  Bill  is  to  be 
brought  before  Parliament  authorising  the  sale  of  surplus  electri- 
city generated  at  tramway  power  stations  to  municipalities,  and 
authorising  those  bodies  to  erect  storage  plants  or  accumulators  for 
power.  It  is  considered  that  it  will  pay  to  sell  the  surplus  power 
at  a  much  lower  rate  than  is  charged  by  those  who  manufacture 
electricity  solely  for  that  purpose. 

The  discussion  which  has  arisen  as  to  electricity  supply  in  North 
Sydney,  seems  to  favour  the  placing  of  the  scheme  in  private  hands 
rather  than  handing  over  the  business  to  the  Sydney  City  Council. 

Aysgartll. — Subject  to  the  payment  of  5s.  per  year,  the 
Aysgarth  R.D.C.  has  consented  to  the  Electric  Light  Co.  erecting 
posts  in  the  district  for  carrying  overhead  electrical  wires. 

Barton-ou-Haniber. — 'J'he  U.D.C.  has  accepted  the 
tender  of  Mr.  Hopper,  acting  for  a  local  syndicate,  to  light  the 
town  with  1.50  electric  lamps  of  lOo  O.P.  each,  at  £2  23.  per  lamp 
per  annum  for  a  period  of  12  years,  subject  to  the  Council  having 
the  option  to  purchase  the  undertaking  during  the  12  years. 

Beaconsfield. — The  U.';bridi,^e  Electric  Supply  Co.  has 
informed  the  U.D.C.  that  it  intends  laying  a  new  main  from 
I'xbridge  to  Beaconsfield  ria  Gerrard's  Cross. 

BeckeuhaiH. — The  B.  of  T.  has  informed  the  U.D.C. 
that  it  declines  to  withdraw  the  powers  of  the  West  Kent  Power 
Co.  to  supply  current  to  the  parish  of  West  Wickham.  The  company 
has  now  approached  the  Council  as  to  the  supply  of  current  in  bulk 
to  West  Wickham  by  the  Council. 

Bridling:ton, — The  T.C.  has  decided  to  obtain  for 
hiring   purposes  six   complete  electric  cooking  outfits  at  a  cost  of 

£84. 

Canterbury. — The  T.C.  has  agreed  with  the  company 
who  carried  out  free  wiring  of  premises  under  an  agreement  with 
the  Corporation,  to  purchase  outright  the  free- wired  installations 
for  i£12.'i.     The  original  net  cost  for  the  work  was  £324. 

Continental  Xotes. — Austrlv. — Further  particulars  are 
to  hand  of  the  Vienna  municipal  scheme  for  the  building  of  a 
steam-driven  e?ectric  station  at  Ebenf  urth,  drawing  its  coal  supplies 
from  the  neighbouring  Zillingdorf  mines.  The  station  will  be 
built  on  the  Fischa.  and  the  current  will  be  transmitted  a  distance 
of  22  miles  to  the  capital.  On  the  ground  chosen  a  brickworks 
will  be  constructed  and  a  railway,  making  junction  with  the  Vienna- 
Pottendorf  line.  The  estimated  cost,  inclusive  of  the  station,  office 
and  workmen's  dwellings,  railway,  coal  and  ash  conveyors,  cables, 
switch-houses  on  the  long-distance  section,  switch  and  transformer 
houses  in  Vienna,  brickworks,  street  installations,  &c.,  is  £270,833. 
The  power-house  alone  will  cost  £3.5,41(1.  The  scheme  has  been 
formally  approved  by  the  Vienna  Municipal  Council. 

Russia. — It  is  reported  from  St.  Petersburg  that  the  St.  Peters- 
burg Electric  Co.  has  commissioned  a  firm  in  Viborg.  Finland,  to 
acquire  extended  land  and  water  rights  on  the  River  Vuozen,  with 
a  view  to  utilising  the  small  Imatra  Falls.  The  company  intends 
to  set  up  a  large  hydro-electric  station  there,  with  an  output  of 
between  50,000  and  60,000  h.p.,  more  or  less,  according  to  seasons. 
It  is  intended  to  employ  a  part  of  the  power  in  Finland,  but  the 
bulk  wUl  be  transmitted  to  St.  Petersburg,  where  the  company 
owns  a  large  steam-driven  electric  station.  The  scheme  has  been 
several  years  under  consideration,  as  the  utilisation  of  water  power 
for  the  generation  of  electricity  is  a  pressing  necessity  for  St. 
Petersburg,  in  view  of  any  eventual  difficulty  in  the  way  of 
obtaining  sea-borne  coal,  either  owing  to  a  strike  or  to  international 
complications. — Zeit,  fur  da,s  gestDutf  Tu?-hinenwe.^en. 

Gerjia>'Y. — A  municipal  resolution  has  been  voted  to  acquire  in 
the  course  of  the  next  three  years  1,000  electric  cranes  for  the 
equipment  of  the  port  of  Hamburg.  A  large  expenditure  is  also 
contemplated  on  other  harbour  improvements,  including  the 
extension  of  electric  lighting. 

Great  activity  is  being  shown  in  various  rural  districts  in 
Germany  in  founding  electric  co-operative  societies  to  s''jpply  the 
members  with  light  and  power,  and  with  electrically-driven  agri- 
cultural implements.  The  formation  of  three  such  societies  is 
lately  announced  at  Weltin,  Trestin  and  Mandelkow  respectively, 
in  the  Stettin  administrative  district  ;  five  in  the  province  of 
Pommern,  at  Lahmannsdorf,  Schwaneberg,  Messenthin,  Neumark, 
Jiihrshagen  and  Flackenheide  respectively  ;  others  at  Ober-Riidels- 
dorf  in  the  Lauban  Circuit ;  at  Martinswaldau  and  Bertholdedorf 
in  Silesia  ;  at  Ossig,  in  the  district  of  Frankfurt  on  the  Oder  ;  at 
Nieder  Zimmem,  in  Saxon  Weimar ;  and  at  Oedelum  and  Schwa- 
forden,  in  Hanover. 

The  Karlsruhe  Zeitung  publishes  the  text  of  the  Bill  for  the 
establishment  of  electric  generating  stations  in  the  Valley  of  the 
Murg  by  the  Government  of  Baden.  The  cost,  exclusive  of  interest 
on  the  construction  capital,  and  of  the  outlay  on  the  long-distance 
transmission  lines,  is  put  at  20,771,000  marks.  Of  the  total  yearly 
estimated  output  of  the  stations,  viz.,  35,000,000  Kvv.-hours,  the 
Railway  Department  reserves  in  advance  12,000,000  KW.-hours. 

The  steelwork  of  a  new  power  station,  which  was  being  erected 
in  a  suburb  of  Nuremberg,  collapsed  last  week,  killing  ten  and 
injuring  37  men.     It  is  stated  that  the  roof  was  being  tested. 


Denm.^bk. — So  far  back  as  1910  steps  were  taken  to  found  an 
electricity  supply  for  the  service  of  the  towns  and  districts  on 
the  Danish  islands  of  Lolland  and  Falster,  and  the  A.E.G.,  of 
Berlin,  were  approached.  At  the  end,  however,  the  negotiations 
fell  through,  and  six  of  the  several  communes  in  Falster 
interested,  namely,  Idestrup.  Karleby,  Orslev,  Horreby,  Tingsted 
and  Vaggerlose,  decided  to  carry  out  separate  undertakings.  On 
going  fully  into  the  matter,  however,  the  towns  named  have 
recognised  the  uneconomic  character  of  the  policy  of  divided 
forces,  and  have  resolved  to  buOd  a  joint  high-pressure  station 
at  Idestrup,  at  an  estimated  cost  of  370,000  Danish  crowns. 
It  is  expected  that  some  30,000  lamps  will  be  connected,  and 
motors  up  to  1,200  H.P.  The  plans  have  been  prepared  by  the 
firm  of  Degn  &  Johansen,  of  Njkojung,  on  the  Island  of  Falster. — 
Elelitr,  und  JMasrhinenhau. 

Italy. — Negotiations  are  in  hand  in  connection  with  the  forma- 
tion of  a  co-operative  undertaking  to  establish  a  central  electric 
lighting  and  power  station  in  the  town  of  Sestri  Ponente. 

Doncaster. — The  Corporation  Electricity  and  Tramways 
Committee  has  received  a  communication  from  Messrs.  H.  Hay  and 
Co.,  of  Bradford,  asking  at  what  price  current  for  power  would  be 
supplied  if  they  decided  to  erect  a  spinning  mill  at  Doncaster.  A 
Committee  has  been  appointed  to  go  fully  into  the  matter. 

Edinburgh. — Treasurer  McLeod,  in  submitting  the  esti- 
mates of  expenditure  for  the  year  at  a  meeting  of  the  T.C.  last 
week,  said,  as  regards  the  electricity  estimates,  it  was  proper  again 
to  remind  the  T.C.  that  the  estimated  balance  available  at  the  end 
of  the  year  was  only  £190,  which  on  a  turn-over  of  £135,000 
seemed  to  be  working  upon  a  very  narrow  margin,  and  it  was  a 
question  for  serious  consideration  whether  the  present  low  rate  for 
electric  light  could  be  maintained.  The  margin  provided  for  left 
no  room  for  contingencies  arising  throughout  the  year,  without 
encroaching  upon  the  reserve  fund,  which  it  was  very  desirable 
should  be  left  intact.  Bailie  Fraser  aeked,  if  there  was  a  deficit  on 
the  electric  accounts,  who  had  to  make  that  good — the  rates  or  the 
reserve,  and  the  treasurer  stated  the  reserve. 

At  the  same  meeting  the  follov\-ing  notice  of  motion  was  given  : — 
Remit  to  the  Electric  Lighting  Committee  •to  consider  and  report  as 
to  the  disposal  of  the  ascertained  surplus  of  £2,179  on  the  year's 
accounts  of  the  electric  light  up  to  May  15th  last. 

Ellesmere    Port    and    Tlhitby.— The    U.D.C.    has 

decided  to  apply  for  a  prov.  order  for  electric  supply. 

Gillingham  (Kent). — The  T.C.  has  entered  into  an 
agreement  to  supply  current  to  the  Royal  Naval  and  Marine  Orphan 
Home. 

For  public  lighting  the  Council  has  fixed  a  charge  of  358.  per 
55- watt  lamp,  producing  £1,436  15s.  per  annum. 

Cloncester. — The  T.C.  has  agreed  to  pay  £20  to  the 

National  Electric  Construction  Co.,  Ltd..  in  settlement  of  the  free 
wiring  work  installed  in  the  city  by  the  company. 

Henley-on-Thanies. — Messrs.  Horace  Boot  &  Partners 
have  informed  the  T.C.  that  they  intend  applying,  on  behalf  of 
the  company  to  be  formed,  for  a  prov.  order  for  electric  supply  for 
the  borough. 

Holywell. — With  the  extension  of  the  premises  of  the 
Welsh  Flannel  Co..  at  Holywell,  an  electrical  plant  was  installed, 
and  this  was  set  working  last  week.  The  plant  provides  electrical 
current  for  the  motors  driving  the  whole  of  the  weaving  looms, 
numbering  180,  and  also  the  spinning  machinery,  and  supersedes  a 
combination  of  gas,  steam  and  water  power.  Two  new  engines  of 
200  and  100  H.P.  respectively  were  sapplied  by  Messrs.  Beluss,  and 
the  dynamos  by  the  Lancashire  Dynamo  and  Motor  Co. 

Inverary. — Arrangements  are  being  made  for  the  intro- 
duction of  electric  light  to  Dunderave  Castle,  Argyllshire.  It  is 
hoped  in  the  burgh  of  Inverary  that  it  may  be  found  possible  to 
make  an  extension  to  the  town. 

Kiu^swood. — The  B.  of  T.  having  intimated  that  it  in- 
tends revoking  the  Electric  Lighting  Order,  1 904,  owing  to  the  deposit 
of  £500  not  having  been  made  and  no  compulsory  works  having 
been  executed  by  the  promoters,  the  U.D.C.  has  decided  to  support 
an  application  by  the  Electric  Supply  Co.  for  an  extension  of  time, 
for  the  company  offers  to  give  a  temporary  supply  of  current  by 
the  end  of  September,  and  a  permanent  supply  by  the  end  of  the 
year. 

Kippax. — Negotiations  are  proceeding  between  the  P.C. 
and  the  Yorkshire  Electric  Power  Co.  for  a  supply  of  current  to 
the  parish  for  lighting  purposes 

Leatberliead. — The  Leatherhead  and  District  Electricity 
Co.  is  applying  to  the  B.  of  T.  for  an  extension  of  powers  so  as 
to  cover  the  parishes  of  Stoke  d'Abemon,  Cobham,  Great  Book- 
ham  and  Little  Bookham. 

Leeds. — The  Electricity  sub-Committee  of  the  Corpora- 
tion recommends  that  application  be  made  to  the  L.6.B.  for  sanc- 
tion to  borrow  £10,000  for  the  purchase  of  electric  motors  to  be 
let  out  on  hire.  It  is  proposed  that  the  motors  shall  range  in 
power  from  i  to  10  H.P.  for  single-phase  motors,  except  by  special 
arrangement  with  the  manager.  Arrangements  will  be  made  for 
the  hirer  to  purchase  the  motor,  if  desired. 

The  City  Council  has  agreed  to  reduce  the  maximum  price  of 
electricity  for  lighting  purposes  from  4d.  to  3id.  per  unit.    As  our 
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readers  will  know,  the  Corporation  electricity  department  felt  the 
ell'eot  of  the  metal  lamp  very  severely  for  some  years,  but  apparently 
matters  have  now  reached  a  normal  state  agsin. 

Leicester. — Tlic  T.C.  has  conlinned  tbe  recommundation 

of  the  Tramways  and  Electricity  Committee  that  application  be 
miuie  to  the  B.  of  T.  for  a  provisional  order  to  extend  the  limits 
under  which  the  Corporation  is  authorised  to  supply  electricity,  so 
as  to  include  tbe  districts  of  New  I'arks,  Oadby,  Evington,  Ilum- 
berstonc  and  Birstall. 

London. —  In  the  report  of  Mr.  Frank  Sumner,  City 
engineer  to  the  Corporation  of  London,  for  the  y ear  1  a  1 1 ,  it  is 
stated  that  there  were  470  electric  lamps  in  use  on  December  31st, 
of  which  'XV2  were  ordinary  open  arcs,  'J2  flame  arcs,  and  40  metallic- 
tilamcnt  lamps,  miiinly  of  75  and  li>u  c.i'.  ;  there  were  SI  reported 
defects  durinpf  the  year.  The  jras  lamps  numbered  2,ti  18,  and  ther« 
were  2,0.54  defects  reported.  The  experimental  electric  and  gat 
li-rhting  was  continued,  and  arranffements  were  made  with  the 
City  of  London  Klectrio  Light  Co.  and  the  (ia.-*  Light  and  Coke  Co. 
to  share  the  lighting  of  the  City,  at  a  saving  of  £t>,f<30  per  annum 
on  the  previous  total  of  £20,87.),  and  with  an  increase  in  illuminat- 
ing power  of  al.out  tiUO.UOO  C.r. 

ilAM.MKRsMiTii.-  The  income  of  the  electricity  undertaking  for 
the  year  ended  March  31,st  last  amounts  to  £<;2,74."),  as  against  an 
expenditure  of  £32,0y5,  leaving  a  gross  profit  for  the  year  of 
£30,til'.i,  which  represents  a  percentage  of  S'02  upon  the  amount  of 
capital  expended.  ;n  against  10'.")  per  cent,  last  year.  After  adding 
£281  to  this  amount  for  interest  on  bank  balances,  and  allowing  for 
interest  on  mortgage  debt  for  the  year  (£8,737)  ;  redemption  of 
loan  capital  (,£13,r>ri7") ;  provision  for  accruing  loan  charges  (  £375)  ; 
and  £.">4  as  irrecoverable,  there  remains  a  net  surplus  for  the  year 
of  £8,3u7,  as  against  £12,033.  The  following  amount*  were 
realised  &om  the  sale  of  current  at  the  prices  mentioned  : — 3Jd. 
per  unit,  £371;  3d.,  £25,5«8  ;  21d.,  £2,0'.i.". ;  2d.,  £2,340;  Ud., 
£4,235;  IJd.,  £4,342;  1  Id.,  £7;  lid.,  £163;  Id.,  £13,704;  -yd., 
£1^34!)  ;  'Sd.,  £y36  ;  ■4d.,  £1,1,')0.  During  the  year  under  review 
10,y0,3.tj.')0  units  were  generated  and  461,470  purchased,  as  against 
10,787,120  and  584,8',I8  last  year,  of  the  total  iiuautity  sold 
(.11,335, 8'.I2)  8,525,013  went  to  private  consumers  by  meter,  the 
revenue  oljtained  therefrom  averaging  loSd.  per  unit,  the  increase 
overl'.'ll  being  comparatively  small,  the  total  number  then  sold 
being  8,455,01)5,  or  an  average  income  of  I'Old.  per  unit.  The 
current  used  for  lighting  public  lamps  totalled  S10,27y  units, 
and  the  income  from  their  sale  realised  £4,552.  The  maximum 
demand  during  the  year  amounted  to  5,828  KW.  A  further 
sum  of  £3,300  has  been  contributed  by  the  undertaking, 
during  the  past  year,  in  relief  of  the  rates,  this  amount  being 
equivalent  to  Id.  in  the  £.  The  total  amount  so  contributed  during 
the  existence  of  the  undertaking  is  £lo,300.  The  accumulated 
surplus  standing  to.  the  credit  of  the  undertaking  at  March  31st 
last  was  £8,820,  which  amount  has  been  arrived  at  after  defraying 
£3,13!t  of  capital  expenditure  from  revenue,  and  writing  off 
£0,944  in  respect  of  scrapped  machinery  and  plant. 

Islington. — The  special  committee  appointed  to  consider  the 
advisability  or  otherwise  of  introducing  electric  light  and  power 
into  the  several  institutinns  under  the  control  of  the  Guardians, 
reports  that  it  has  received  and  considered  reports  from  the  Gas 
Light  and  Coke  Co.  as  to  the  advantages  of  improved  methods  of 
gas  lighting  and  the  economy  that  could  be  effected,  also  full  and 
detailed  reports  from  Mr.  J.  liaright,  consulting  engineer,  as  to  the 
faving  in  lighting  by  electricity,  and  the  benefits  in  convenience, 
cleanliness  and  greater  efficiency  in  using  electric  power.  It  had 
also  communicated  with  the  borough  electrical  engineer  as  to  the 
lowest  terms  upon  which  current  could  be  supplied,  with  the  result 
that  the  B.C.  would  be  prepared  to  supply  at  a  uniform  rate  of 
2d.  per  unit,  upon  the  conditions  :  (I )  That  the  supply  is  brought 
into  each   building  at  a  point  as  near  the  roadway  as  possible. 

(2)  That  an  agreement  is  entered  into   for  a  period  of  five  years. 

(3)  That  during  that  period  of  five  years  an  aggregate  amount  of 
energy  for  power  purposes  be  taken  of  200,000  units,  that  is,  an 
average  of  40,(X'0  per  annum.  Taking  the  cost  of  the  two  systems 
it  appears  there  will  be  an  annual  expenditure  of  £827  if 
electricity  were  adopted  as  against  £1,043  for  gas.  Adding  the  cost 
of  power  to  the  electricity  total  the  annual  expenditure  amounts  to 
£  1,305  as  against  £  1,355  after  adding  the  estimated  cost  for  cooking 
on  the  gas  total.  The  cost  of  installation  of  the  electric  scheme 
is  put  at  £2,430.  The  Committee  recommends  that  the  L.G.B.  be 
asked  to  sanction  the  installation  of  electricity  for  light  and  power, 
and  that  Mr.  Enright  be  employed  to  prepare  plans,  specifications, 
i:c.,  and  to  supervise  the  works  at  a  commission  of  5  per  cent,  on 
the  expenditure. 

Ilanchester, — The  City  Electricity  Committee  proposes 

to  provide  additional  plant  at  its  various  works  at  an  estimated  cost 
of  £87,160. 

Notting'liam. — The  City  Council  has  had  before  it  a 
report  of  the  Electricity  Committee,  embodying  reports  of  Mr.  B.  M. 
Jenkin  and  Mr.  W.  H.  Patohell,  concerning  the  condition  of  the 
plant  at  the  Corporation  generating  statiqns.  Tho  Committee 
pointed  out  that  these  reports  showed  that  the  plant  is  in  good 
condition,  and  although  not  so  eflBcient  as  more  modern  plant,  they 
did  not  advise  that  it  should  be  scrapped,  and  replaced  by 
plant  of  the  latest  type,  owing  to  the  very  large  expenditure 
that  would  be  involved.  The  Committee  had  come  to  the  con- 
clusion, after  careful  consideration  of  the  experts'  reports  and 
the  advice  previously  given  by  Mr.  Talbot,  the  electrical 
engineer,  that  the  most  sitisfactory  way  of  dealing  with 
the  existing  plant,  was  to  install  an  exhaust  steam  turbo- 
generator   with    condensing    plant     at    the     St,      Ana's    Well 


power  station,  where  was  sufficient  room  for  erecting  tho 
necessary  cooling  towers.  With  this  plant  it  would  be  possible 
to  supply  the  bulk  of  the  day  load  required  for  lighting  and 
power  purposes,  and  effect  a  large  saving  in  the  consumption 
of  coal.  It  was  estimated  that  the  approximate  saving  on  the 
cost  of  generating  electricity,  based  on  last  year's  output,  would  be 
about  £3,000  per  annum.  The  total  cost  of  installing  this  plant 
would  be  about  £17,140,  and  it  was  proposed  to  provide  that  amount 
out  of  the  reserve  fund  of  the  electricity  undertaking,  which  now 
stands  at  £44,085.  The  Committee  was  of  opinion  that  the  other 
suggestions  in  the  reports  of  the  experts  would  be  difficult  and 
costly  to  carry  out.  It  did  not,  therefore,  propose,  as  at  present 
advised,  to  make  any  alterations  at  the  Talbot  Street  or  the 
Eastcroft  power  stations  as  the  former  station  would  only  be 
worked  for  a  short  time  in  the  evenings  and  during  the  winter 
months. 

In  moving  the  adoption  of  the  report,  Sir  John  Turney,  chairman 
of  the  •  Committee,  said  the  recommendations  had  been  brought 
about  by  the  changed  condition  of  things  in  the  production  of 
electric  current.  Bad  as  the  undertaking  had  been  for  the  Council, 
continued  .Sir  .John,  in  satirical  vein,  he  realised  that  if  instead  of 
tho  Finance  Committee  taking  the  surplus  earnings  of  this  under- 
taking year  by  year  the  Electricity  Committee  had  been  permitted 
to  put  the  money  to  the  reserve  fund,  in  place  of  a  reserve  of 
£45,000,  they  would  have  had  practically  £10o,00o,  and  would  have 
been  in  a  position  to  scrap  the  present  machinery. 

The  motion  for  the  adoption  of  the  report  was  seconded  by  Major 
Ashworth,  who  expressed  the  opinion  that  in  future  more  money 
should  be  placed  to  the  reserve. 

Mr.  \V.  Ilobson  criticised  the  proposals,  describing  them  as  patch- 
work. To  spend  £  1 7,000  in  putting  a  new  patch  upon  an  old  coat 
was,  he  thought,  against  all  business  principles.  They  would  save 
£3,000  a  year,  and  it  would  take  six  years  to  get  the  money  back, 
whilst  the  alterations  would  only  depend  upon  the  life  of  the 
engines  and  plant.  He  suggested  that  the  whole  of  the  £44,00i>  in 
the  reserve  fund  should  be  expended  in  fitting  the  Talbot  Street 
station  with  up-to-date  engines. 

Alderman  Ball  referred  to  the  proposal  he  brought  before  the 
Council  several  months  ago  for  utilising  the  Colwick  and  Beeston 
weirs  in  the  lliver  Trent  for  the  generating  of  power.  "  I  was 
laughed  at,"  said  Mr.  Ball,  "  when  I  introduced  it,  but  many  a  good 
thing  and  many  a  good  man  have  been  laughed  at.  I  am  satisfied 
the  scheme  is  worth  consideration.  ' 

Sir  .John  Turney  replied  that  the  expert  had  had  to  delay  his 
report  upon  Alderman  Balls  scheme,  but  he  thought  it  would  be  a 
very  ioteresting  one  when  it  did  come.  He  thought  it  would 
enlighten  Mr.  Ball. 

After  further  discussion,  the  report  was  adopted. 

Portlskead. — Messrs.  Christy  Bros.,  the  promoters  of 
the  electricity  scheme  for  the  district,  have  applied  for  three 
months'  extension  from  August  as  they  cannot  complete  the 
generating  station  and  light  the  streets  by  that  time. 

Kickmiinsworth. — Mr.  11.  E.  II.  Fisher  and  the  Colue 
Valley  Electric  Supply  Co.,  Ltd.,  have  applied  to  the  Council  for 
permission  to  supply  electricity  to  Rickmansworth.  The  Council 
has  deferred  consideration  pending  the  receipt  of  full  particulars. 

Slianj^hai. — Referring  to  a  note  in  our  issue  of  .June  14th, 
reviewing  the  annual  statement  of  the  Shanghai  Municipal  Elec- 
tricity Department,  the  electrical  engineer,  Mr.  T.  H.  U.  Aldridge, 
writes  to  point  out  that  Shanghai  is  not  a  Chinese  city  in  the  sense 
that  other  cities  throughout  China  are  ;  it  is  an  international 
settlement  administered  by  a  municipal  council  consisting  of  nine 
foreigners,  seven  of  whom  are  British,  one  American  and  one 
German.  The  Chinese  authorities  have  practically  no  jurisdiction 
in  the  International  Settlement,  the  whole  of  the  municipal 
administration  being  under  the  municipal  council,  which  is  elected 
by  the  foreign  ratepayer?,  and  by  the  Consular  body  of  the  various 
foreign  powers. 

Sbipston-on-Stour, — With  reference  to  the  electricity 
scheme  for  this  parish,  a  provisional  order  is  to  be  applied  for  by 
Messrs.  Brown  4:  Parsons,  Ltd.,  of  Leamington,  and  the  R.D.C.  has 
agreed  not  to  oppose  the  application. 

Soath  Africa, — About  four  months  ago  arrangements 
were  made  between  the  Cape  Town  City  Council  and  the  Munici- 
palities of  Mowbray,  Claremont  and  Rondebosch,  whereby  the 
Council  by  purchasing  the  Cape  Peninsula  Lighting  Co.'s  under- 
taking was  able  to  considerably  enlarge  the  supply  area  of  the 
city's  municipal  electrical  system,  which  now  extends  from  Sea 
Point  to  the  boundary  of  Wynberg.  With  a  view  to  economy  in 
generation,  it  was  decided  to  shut  down  the  power  station  at 
Claremont,  and  with  this  end  in  view  considerable  extensions  to  the 
plant  at  the  Dock  Road  power  station  are  now  in  progress. 

The  Corporation  has  made  arrangements  for  the  installation  of  a 
2,000-KW.  turbine  set.  This  turbine  plant,  which  is  tbe  first 
of  any  size  to  be  installed  in  the  peninsular,  wUl  be  sufficient 
to  meet  the  whole  of  the  demand  in  the  peninsular  from  Sea 
Point  to  Wynberg,  and  will  be  in  operation  daily  from  about 
8  a.m.  to  J2  midnight,  the  present  reciprocating  engines  only 
being  used  during  the  early  hours  of  the  morning  and  on  Sundays 
when  the  load  is  not  sufficient  to  run  the  turbine  efficiently.  The 
present  plant  will  also  be  kept  in  reserve  as  a  stand-by  in  the  event 
of  the  failure  of  the  turbine. 

The  supply  in  the  southern  suburbs  of  Mowbray,  Rondebosch 
and  Claremont  is  at  present  direct  current,  but  this  will  be  qhanged 
over  to  alternating  current  so  soon  as  the  generation  is  undertaken 
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from  Dock  Road.  The  set  on  order  for  the  Council  consists  of  a 
turbine  direct  coupled  to  an  altemating:-current  machine,  and  in 
order  to  make  this  plant  available  for  the  present  direct-current 
supply  in  the  City  area,  the  order  has  been  placed  for  a  l.OOO-KW. 
Peebles-La  Cour  motor-converter,  and  this  will  be  in  operation 
whenever  the  turbine  is  ruiming.  The  freneratin^  plant  is  being 
farther  augmented  by  the  installation  of  an  additional  boiler  of 
1,000  H.p.  capacity,  and  a  Green  economiser. 

The  high-tension  supply  to  the  suburbs  will  beat  11,000  volts, 
and  a  sub-station  is  now  being  constructed  at  the  power  station, 
which  will  accommodate  the  necessary  transfoimers  and  switch- 
gear  :  the  plant  in  this  sub-station  will  transform  energy  from 
2,200  volts  (the  pressure  now  in  use  for  Sea  Point  and  a  portion  of 
the  Government  bulk  supply),  to  11.000  volts  :  and  from  the  sub- 
station cables  in  duplicate  will  be  laid  as  far  as  Claremont.  These 
cables  will  enter  sub-stations  at  Mowbray,  Rondebosch  and 
Claremont,  where  the  11X00  volts  will  be  reduced  to  220  volts,  at 
which  pressure  energy  will  be  distributed  through  the  various 
streets  for  public  lighting,  and  the  supply  to  private  consumers  of 
light  and  power. 

In  addition  to  the  supply  to  the  sub-station9  referred  to  above, 
these  cables  will  also  supply  energy  to  Messrs.  D.  MUls  &  Co.s 
mills.  Castle  Bridge,  with  whom  the  CouncU  has  made  an  nrrange- 
ment  for  bulk  supply  and  the  suburban  waterworks  at  Rondebosch, 
where  electrically-driven  pumps  are  replacing  the  existing  suction-gas- 
driven  plant :  at  the  moment  negotiations  are  in  progress  with  a  view 
to  the  supply  of  energy  for  the  eleotrifioation  of  Salt  River  Works, 
which,  if  carried  through,  will  necessitate  a  further  sub-station  at 
Salt  River.  The  total  cost  of  the  new  machinery  is  between 
£20,000  and  £30.000.  The  high-tension  mains  for  the  new  supply 
to  the  municipality  of  AVynberg  are  now  being  erected  between 
Muizenberg  and  Wynberg.  and  it  is  expected  that  the  supply  will 
be  available  about  September. 

According  to  the  local  press,  it  was  resolved  at  a  meeting  of  the 
ratepayers  of  Cradock.  Cape  Province,  ta  instruct  the  T.C.  to  take 
immediate  steps  to  light  the  town  with  electricity  at  a  cost  not 
exceeding  £10,000. 

Tanbrida^e  Wells, — The  T.C.  having  applied  for  an 
order  to  authorise  current  to  be  supplied  to  three  premises  at  Speld- 
hnrst,  the  B.  of  T.  has  asked  to  be  supplied  with  information  that 
the  occupiers  of  the  premises  are  desirous  of  obtaining  the  supply 
from  the  Corporation.  Copies  of  the  applications  received  by  the 
Council  have  been  forwarded  to  the  B.  of  T. 

The  L.G.B.  has  withheld  sanction  to  a  loan  of  £6,000  for  mains, 
sub-station  pUlcirs,  transformers  and  house  services,  pending 
information  that  the  sum  named  is  not  excessive  for  the  next 
three  years. 

Warrington. — The  borough  electrical  engineer,  Jlr. 
F.  V.  L.  Mathias,  reports  that  the  income  of  the  electricity  depart- 
ment for  the  year  ended  March  31st  was  £19,245:  working 
expenses  were  *:ll,53ii,  and  the  gross  profit  was  £7,709:  after 
paying  capital  charges  there  remained  a  net  profit  of  £1,716. 
There  was  a  slight  decrease  in  the  units  sold,  the  meters  having 
been  read  earlier  this  year.  The  use  of  turbogenerators  daring 
part  of  the  year  reduced  the  coal  consumption  per  unit  from  5  8  lb. 
to  i'6  lb.  The  units  sold  amounted  to3,187,37y,  of  which  2,217,518 
were  for  power. 

Watford.— Of  the  sum  of  £2,122,  being  the  profit  of 
the  electric  light  undertaking  daring  the  past  year,  .tSoO  is  to  be 
allocated  in  aid  of  the  district  rates,  and  £1,272  to  the  reserve 
fund. 

West  Brom\tii-li. — The  T.C.  has  decided  to  extend  the 
mains  at  a  cost  of  £200  in  order  to  supply  ctirrent  to  the  works  of 
Hamblets  Blue  Brick  Co.,  Ltd. 

A  further  extension  of  mains,  to  cost  £1,000,  is  to  be  carried  out 
to  supply  the  district  of  HarvUls  Hawthorn,  and  Tame  Street. 
Hill  Top. 

W'itliam. — The  F.D.C.  has  agreed  to  lease  for  l.i  years 
to  Messrs.  Crompton  ,^  Co.,  the  old  waterworks  premises  for  use  as 
a  generating  station,  at  a  rental  of  £30  per  annum. 

Womerslev. — Electrical  plant  is  being  installed  at  the 
Parish  Church  for  lighting  and  blowing  the  organ. 


TRAMWAY  and  RAILWAY  NOTES. 


Arg:entina. — The  Campania  La  Comercial,  owners  of  the 
tramway  in  Concordia,  are  now  studying  the  question  of  electrifica- 
tion, to  see  if  this  will  suit  their  requirements. 

Aastralla. — According  to  the  secretary  of  the  Prahran 

Slalvern  Tramways  Trust,  there  are  over  38  track  miles  of  muni- 
cipal (electrical)  tramways  in  Melbourne,  where  there  are  also 
■■^8  track  miles  of  cable  tramways  in  use.  It  is  proposed  to  con- 
struct a  further  3  miles  of  route  in  South  Melbourne,  the  power 
being  supplied  by  the  City  Council  or  Supply  Co. 

A  conference  of  representatives  of  the  northern  municipalities 
of  Melbourne  has  been  held  to  consider  the  route  of  a  proposed 
cross-country  tramway  from  Essendon  through  Brunswick  to 
Iiorthcote  and  Preston,  linking  up  six  municipal  areas. 


Birniln&'Iiani. — It  has  been  arranged  that  an  application 
shall  be  made  iu  November  next  for  a  light  railway  Order  for  the 
construction  of  a  tramway  from  Baldon  Road  to  Quinton. 

The  City  Tramways  Committee  has  been  authorised  to  consider 
and  report  to  the  next  meeting  of  the  City  CouncU  on  the  advis- 
ability of  installing  a  service  of  railless  csirs  from  the  centre  of  the 
city  to  Harborne. 

Bljtb. — An  expert  report  on  a  proposed  local  tramway 
scheme  has  been  issued  to  the  members  of  the  IT.D.C.  Having 
regard  to  the  population,  the  reporter  is  of  opinion  that  the  cost  of 
ordinary  street  tramways  would  be  prohibitive,  but  that  a  motor- 
'bus  service  could  be  run  for  an  outside  figure  of  lOJd.  per 
bus-mile  if  a  guaranteed  mileage  of  45M  per  week  per  bus  were 
made  the  terms  of  the  contract.  The  report  is  to  be  considered  at 
the  next  meeting  of  the  Council. 

Colne. — At  the  Council  meeting  on  .Tnly  31st.  the  town 
clerk  submitted  a  report  by  the  General  Purposes  Committee  upon 
the  negotiations  with  the  directors  of  the  Colne  and  Trawden  Li{;ht 
Railway  Co.  for  the  purchase  of  the  undertaking  which  the  Ci  m- 
pany  is  desirous  of  selling.  It  was  resolved  that  snch  report  be 
adopted  and  filed,  and  that  the  town  clerk  be  instructed  to  confi-m 
the  special  terms  ofEered  by  the  sub-Committee. 

Continental  Notes. — Germany. — Plans  are  being  pre- 
pared in  respect  of  a  projected  electric  tramway  to  connect  the 
towns  of  Ludwigshafen  and  Kaiserslautem. 

The  ElektricitSts  Unterelbe  ActienGfseUschaft  has  been  regi't- 
tered.  with  a  capital  of  <;, 500,000  marks,  with  the  object  of  taking 
over  the  Altona-Blankenese  electric  tramways,  the  Altona  generat- 
ing station,  the  supply  of  light  and  power  current  in  that  city,  ai.d 
also  to  Sienstedten,  Klein  Flottbeck,  ic,  for  a  period  of  40  years, 
on  the  basis  of  an  arranged  tariff. 

ArsTEiA. — The  negotiations  connected  with  the  electrification  of 
the  Vienna  municipal  railway  and  the  construction  of  tube  line.s 
are  making  steady,  it  slow,  progress.  Differences  of  opinion 
prevail  between  the  Vienna  group  and  the  French  group  as  to 
the  need  for  a  State  subsidy,  the  latter  deeming  it  unnecessary 
so  far  as  the  tube  lines  are  concerned,  as  they  promise  to  be 
sniBciently  remunerative.  The  conclusion  which  will,  it  is  pre- 
sumed, be  eventually  arrived  at  is  that  the  Vienna  group  will 
carry  out  the  electrification  of  the  municipal  railway,  leaving  the 
undertaking  of  the  tubes  to  the  French  group. — Der  Eleitnita/i- 
niher. 

The  negotiations  regarding  the  electric  local  line  from  Vienna  to 
the  Austrian  frontier  through  Hainburg  have  been  concluded  by 
the  granting  of  the  concession.  The  Lower  Austria  Provincial 
Council  is  the  concessionaire,  and  will  hand  over  its  rights  ard 
duties  to  a  company  which  is  to  be  formed.  The  cost  of  the  line 
is  put  at  £511,666.  A  portion  of  the  projected  route  ntili-fs 
existing  lines,  and  at  its  termination,  the  line  will  join  the  frontier 
station  of  the  Hungarian  railway  from  Pressbnrg.  The  line  will 
provide  a  new  and  speedy  access  from  the  Danube  rural  districts  to 
the  markets  of  the  centre  of  Vienna,  thus  facilitating  the  belter 
provisioning  of  the  city. 

Italy. — On  July  1st  the  Milan-Gallarate-Varese  line  was  opened 
for  electric  working,  the  new  double  trains  which  have  been 
rendered  possible  by  the  transformation  of  the  line  being  destined 
to  improve  the  working  of  the  traflnc.  The  current  will  be 
supplied  from  the  hydro-electric  station  at  Varzo,  which  hss 
30,(XiO  H.p.  It  is  transmitted  to  Gallarate  at  a  pressure  of 
45,000  volts,  where  a  portion  is  transformed  into  continuous 
current  at  650  volts,  and  fed  to  the  third  rail,  the 
remainder,  still  at  45,000  volts  pressure,  being  diverted  towards 
Milan  and  Varese,  where,  after  being  transformed  to  continuous 
current  at  650  volts  at  the  sub-stations  at  Basto  Arsizio,  Parabipgo, 
Rho,  Boviso,  Albizzate,  and  Gazzada,  it  is  fed  to  the  third  rail  on 
those  sections.  It  is  expected  that  by  the  coming  autumn,  five 
powerful  locomotives  of  1,500  to  2,000-H.P.  capacity,  now  in  course 
of  construction,  will  be  ready  for  service. — V  Ingeijneria 
Ferrdtiti'-ia. 

SwiTZERLAXD. — A  raUless  electric  motor-train  (system  Schie- 
mann  s)  is  to  be  installed  on  the  Canta  Berne,  on  a  lu-km.  line 
from  Herzogenbuchsee  to  Wangen  and  Wicllislac.  The  service 
will  consist  of  three  motors  and  three  trailers,  and  wUl  carry 
passengers,  goods  and  mails.  Current  at  a  pressure  of  100  volts 
will  be  used. —  Eledrn. 

Turkey. — The  Canea  municipal  authorities  are  open  to  receive 
tenders  for  a  concession  to  install  an  electric  tramway  system. 
Particulars  of  the  municipality. 

Russia. — A  company,  styled  the  Tramways  and  Electric  Enter- 
prises of  the  Suburbs  of  St.  Petersburg,  has  been  formed  to  electrify 
existing  lines  and  build  extensions  in  the  suburbs  of  the  Rossian 
capital.  The  population  to  be  catered  for  numbers  270.000  ''n 
winter  and  360,000  in  summer.  The  new  company  will  not  intci- 
f ere  with  existing  companies,  and  notably  with  the  Electric  Ligl  t 
Association,  of  St.  Petersburg,  or  the  Eclairage  Electrique  i^i- 
1886.  as  its  scope  is  wholly  confined  to  the  suburbs. — La  Lwih.p 
Elect  riij  lie. 

Plans  are  being  prepared  in  respect  of  a  projected  electric  tram- 
way between  Riga  and  Majoienkof.  a  distance  of  9J  mUes. 

XOSWAY, — H.M.  Consul  further  reports,  on  the  authority  of  the 
local  press,  that  it  is  expected  that  the  existing  private  tracklefs 
electric  traction  system  at  Drammen  will  be  replaced  by  a  tramway 
system. 

A  Bill  is  being  introduced  for  the  electrification  of  the  entire 
railway  section  between  Christiania  and  Drammen  :  the  Randsfjcid 
section  is  to  be  reconstructed. — Board  of  Trade  Journal, 
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Chile. — The  (ioveriiment  has  sanctioniid  the  laying  down 
o(  a  new  eleotrio  tramway  line  from  Santiago  to  Penaflor. — Itnii  ir 
of  the  Jlinr  Platr. 

Coventry. — .\pplication  is  to  lie  made  to  tlic  B.  of  T.  for 

ft  loan  of  X20.17r>  for  the  purchase  of  additional  cars,  the  extension 
■  ■f  the  oar-»hed,  and  the  provision  of  additional  pasKinjf  places. 
Liter  the  Committee  will  consider  the  matter  of  extension  of  lines 
and  diversions  and  other  work  connected  with  general  routine. 

Cro}ilon. — Tbe  T.C,  on  the  recommcndution  of  the 
Tramways  Committee,  has  decided  to  seek  Parliamentary  powers  to 
run  motor-omnibuses. 

Dundee. — It  was  reported  to  a  meetins  of  the  ('orpora- 
tion  Tramways  Committee  that  the  route  for  railless  traction  at 
the  east  end  was  now  completed,  and  that  the  plant  and  equipment 
were  almost  ready  to  be  sent  north.  The  new  system  will  be 
opened  for  tratlic  in  a  month.  The  fare  for  the  route,  which 
eitends  to  fully  a  mile,  will  be  Id.,  with  intervening  Jd.  stagee. 

Gloucester. — On    the    tramwiiys   durinf;   the   past   year 

there  has  been  an  increase  of  over  £  1,000  in  the  receipts,  and  of  more 
than  a  quarter  of  a  million  in  the  passengers  carried.  The  working 
expensts  were  the  lowest  since  the  tramways  were  inaugurated,  and 
the  lowest  of  any  tramway  in  the  country.  The  current  consump- 
tion 6howe<l  a  reduction  of  23  per  cent,  owing  to  the  introduction 
of  car-meters  and  the  bonus  system.  Tbe  gross  profit  of  £4.700 
was  the  largest  in  any  one  year,  and  enabled  the  Committee  to  pay 
oef  £1,077  of  a  long-st.anding  debt.  The  business  of  the  parcel 
pyatem  has  increased  by  Bo  per  cent,  in  four  years. 

Ilalifrl.x. — The  B.  of  T.  has  sanctioned  the  borrowing 
by  the  Corporation  of  £.1,750,  repayable  in  l.i  years,  for  the  pur- 
cbaf^e  of  six  new  cars  for  use  on  the  tramways. 

The  Tramways  Committee  has  decided  to  serve  notices  upon  the 
owners  and  occupiers  of  premises  in  Waterhonse  Street  of  the  inten- 
tion of  the  Corporation  to  lay  down  in  that  street  double  lines  of 
tramway,  in  lieu  of  single  lines,  and  also  to  apply  to  the  B.  of  T. 
for  consent  to  such  doubling. 

Lanes.  an»l  )orks.  Railway  Eleetiification. — A  start 

has  been  made  in  electrifying  the  branch  line  from  Bury  to 
Holcombe  Brook.  The  track,  which  is  over  three  milis  long,  is  of 
a  very  hilly  nature,  and  it  is  intended  to  work  the  line  with  a  high- 
pressure  II  c.  electrical  equipment.  A  start  has  been  made  with  the 
relaying  of  the  track,  part  of  which  includes  the  main  line  to  Xorfh- 
East  Lanes.  It  is  expected  that  the  new  system  will  be  commenced 
before  Christma".  and,  accoidiug  to  our  correspondent,  it  is  intended 
eventually  to  extend  the  system  from  Bury  to  .Manchester,  and 
afterwards  to  other  Manchester  suburban  lines  as  early  as  possible, 
with  a  view  to  meetinjj  the  keen  competition  of  the  tramways. 

The  same  correspondent  also  states  that  the  electric  system 
between  Southport  and  Liverpool  has  been  such  a  pronounced 
succees  that  the  company  has  decided  to  construct  two  fresh  sets  of 
elcc-.trified  lines  into  Exchange  Station,  Liverpool.  In  order  to  cope 
with  the  increasing  passenger  traffic  Irom  the  Southport  line,  the 
company  has  also  decided  to  continue  the  electrification  of  tbe 
railway  from  Town  Green  to  Ormskirk.  thus  linking  up  the  line 
from  Liverpool  to  Ormskirk  with  the  live  rail.  It  is  f xpected 
that  the  new  work  will  be  completed  before  the  end  of  the  present 
year.  In  addition,  the  train  service  between  the  two  places  is  to 
be  greatly  supplemented. 

I  eicester. — In  order  to  cope  with  exigencies  of  the 
trallic,  the  Corporation  has  decided  to  purchase  10  additional  tram- 
cars,  at  an  estimated  cost  at  £7,000,  the  cars  to  be  on  the  ''  pay-as- 
you-enter  "  principle. 

Llandudno. — The  B.  of  T.  has  confirmed  the  T,lan- 
dudno  and  Colwyn  Bay  Light  Railway  (Extension  No.  2)  Order 
of  1912. 

New  Zealand. — The  ratepayers  of  Invercargill  have 
sanctioned  by  poll  proposals  to  borrow  sums  of  £15,000  for  the 
completion  of  electric  tramways  and  £10,000  for  the  installation  of 
a  li'_'hting  and  power  plant. 

The  municipality  of  Thames  has  decided,  on  a  poll  of  the  rate- 
payer?, to  expend  a  sum  of  £14,000  on  the  installation  of  electric 
light. 

The  ratepayers  of  Palmerston  have  agreed  to  the  proposal  to 
borrow  £i;0,000  for  the  construction  of  an  overhead  electric  tram- 
way fvstem  at  that  place. — Ihrnnl  of  Trade  Jviinial. 

Aorfli-Eastern  Railway. — The  accounts  of  this  railway 

for  the  past  half-ytar  contain  the  following  figures  respecting  the 
eltclrical  section  : — 

Half-year,  June,  1912.    Half-year,  June,  1911. 

Passenger  train-miltage  664,934  597,953 

Goods                  „  2,477  2  569 

Passenger  car-mileage  1,873,094  1.892,439 

Revenue  expenditure  £16,21S  £16,168 

South  Africa. — The  proposed  Johannesburg-Pretoria 
elfctric  railway  is  ogain  attracting  attention,  largely,  no  doubt,  on 
account  of  the  cheap  power  now  available. — Africiin  Fuiihurriiiij. 

Stockport. — The  Corporation  has  now  ordered  three 
railless  cars.  The  system  adopted  is  the  Bremen,  and  is  in 
service  at  Bremen,  Ludwigsberg,  Braslau,  and  Brcckau.  Tbe  two 
overhead  wires  are  in  vertical  parallel.  The  current  collector 
consists  of  two  trolley  wheels  running  on  the  upper  (negative) 
wire  connected  to  a  double  sliding  bow,  which  is  ktpt  rubbing  by 
spring  pressure  against  the  lower  (positive)  wire.     Below  is  first  a 


B  vivel  joint  enabling  the  current  collector  to  be  freely  turned,  and 
beneath  that  a  sensitive  spring  loop  which  interrupts  all  shocks 
and  vibration  caused  by  uneven  road  surface.  There  is  no  troUe.y 
pole,  but  in  lieu  thereof  a  flexible  cable.  Tbe  type  of  bus  adopted 
is  provided  with  a  single  electric-motor,  which  is  used  to  drive  the 
back  axle  through  worm  gearing.  Starting,  stopping,  and 
changing  speed,  are  done  by  means  of  a  lever  operated  by  the  left 
foot.  The  ordinary  brake  is  worked  by  the  right  foot,  and  the 
driver  has  nothing  to  do  with  his  hands  except  to  steer  the 
vehicle,  save  on  rare  occasions  when  he  uses  the  emergency  brake, 

r.S..4, — According  to  the  'rimes,  the  New  '^'crl:,  AVin- 
cherter  and  Boston  high-speed  suburban  electric  railway,  a  con- 
nection of  the  New  York,  Newhaven  and  Hartford  line,  has  been 
brought  into  service. 

West  Bromwicll.— At  a  meeting  of  the  T.(!.  last 
week,  it  was  reported  that  the  Local  Government  Board  had 
sanctioned  a  loan  of  £4,500  being  obtained  for  removing  the  tram- 
way poles  from  the  centre  to  the  side  of  the  road.  It  was  also 
stated  that  the  South  Staffordshire  Tramways  (Lessee)  Co..  Ltd., 
had  consented  to  the  alteration  on  certain  conditions  which  the 
Council  were  recommended  to  accept.  The  Mayor  said  they  hoped 
to  proceed  with  the  work  forthwith.  The  report  which  was  pre- 
sented by  the  Highways  Committee  was  approved  by  the  Council. 
When  the  alterations  are  completed,  the  tramway  service  will  be 
considerably  accelerated.  The  Mayer  told  the  Council  that  this 
was  the  first  occasion  the  L.G.B.  had  treated  the  removal  of  tram- 
way poles  from  the  centre  of  the  read  as  a  street  improvement. 

Uolverliauipton. — Tlie  T.C.  last  week  sanctioned  the 
expenditure  by  the  Tramways  Committee  of  £.5,860  for  the  exten- 
sion of  the  tramcar  deput,  this  sum  including  the  cost  of  the  new 
building,  together  with  the  tracks,  plant,  &C.  The  expenditure  is 
to  be  borne  by  the  Tramways  reserve  fund. 
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Australia. —  Litigation  regarding  the  system  of  wireless 
telegraphy  emplojed  by  the  Commonwealth  (Jovemment  is  still 
in  progress.  The  Marconi  Wireless  Telegraph  Co.,  which  had 
brought  an  action  for  infringement  against  the  Government, 
applied  to  the  Court  for  an  order  for  the  inspection  of  the  Govern- 
ment's apparatus,  which  was  refused  :  on  appeal  to  the  High 
Court,  the  Post  master- General  put  in  an  affidavit  to  the  effect  that 
to  allow  any  such  inspection  would  be  pnjudicial  to  the  public 
interest,  that  the  system  employed  was  the  invention  of  Mr.  J.  G. 
Balsillie,  and  that  it  was  the  intention  of  the  Government  to  apply 
for  letters  patent  for  the  invention  of  the  system  employed  at  the 
stations  at  Melbourne  and  Hobart  within  three  months  (from 
June  25th).  The  hearing  was  adjourned  to  enable  the  Government 
to  patent  the  method. 

Automatic   Telephony  at   the    fi.P.O.— On    Friday 

last,  at  the  invitation  of  the  Automatic  Telephone  Manufacturing 
Co.,  Ltd  ,  we  had  the  pleasure  of  inspecting  the  automatic  exchange 
at  the  General  Post  Office,  London,  which  has  just  bfen  completed 
by  the  company,  on  the  Strowge r  system.  The  exchange  provides 
for  some  ii.Mi  lines,  and  serves  the  group  of  Post  Office  buildings 
which  dominates  this  portion  of  the  city  ;  it  is  housed  in  a  remark- 
ably small  space  in  the  basement  of  the  G.P.O.  West.  As  some  of 
the  lines  serve  private  branch  exchanges,  there  are  in  all  some  800 
telephones  working  through  the  "  officiiil  switch  "  as  it  is  called. 
Over  10,000  calls  were  registered  on  the  first  day  of  its  operation.  We 
understand  that  in  the  view  of  the  Post  Office,  its  performance  so 
far  has  been  admirable,  and  after  watching  its  industrious  opra- 
tions  for  an  hour,  we  can  well  believe  it.  The  mechanism  is  of 
fascinating  ingenuity,  and  appears  to  fall  but  little  short  of 
thinking  ;  it  seems  to  be  prepared  for  every  conceivable  contingency 
that  may  arise  in  ordinary  working,  short  of  violent  disruption  ; 
the  occurrence  of  a  defect  of  any  kind  is  imicediately  signalled,  as 
in  the  human  subject,  by  a  rise  of  temperature  (in  a  coloured  incan- 
descent lamp)  accompanied  by  an  audible  complaint,  and  these 
symptoms  have  the  advantage  that  they  indicate  to  the  medical 
attendant  the  nature  and  situation  of  the  trouble  far  more  definitely 
than  is  often  the  case  with  the  human  patient.  Moreover,  a  series  of 
optical  signals  is  provided,  which  enables  the  attendant  to  watch  the 
normal  working  and  almost  to  anticipate  a  possible  failure.  It 
must  be  added,  in  fairness,  that  the  numerous  signals  of  trouble 
recorded  during  our  visit  were  artificially  produced  by  the  officials 
in  order  to  demonstrate  their  operation.  A  very  complete  description 
of  the  system .  which  has  also  been  installed  at  Epsom,  was  published  in 
the  I'tixt  Oilice  Enginerr-s  Journal  recently  ;  it  was  also  described  in 
the  paper  read  before  the  Institution  of  Electrical  Engineers  by  Mr. 
W.  Aitken  last  year,  and  abstracted  in  our  issues  of  June  23rd  and 
30tb,  1911.  The  order  for  a  similar  installation,  serving  6,800 
subscribers,  for  Leeds  has  been  placed  with  the  Autc  niatic  Tele- 
phone Mfg.  Co.  by  the  Post  Office,  which  indicates  that  the  latter  is 
satisfied  not  only  with  the  technical  efficiency  of  the  system,  but 
also— what  is  of  equal  importance— with  the  commercial  results 
obtained.  The  use  of  the  automatic  principle  enables  a  call  to  be 
put  through  in  less  than  four  seconds  ;  after  that,  it  is  the  fault  of 
the  called  subscril^er  if  delay  ensues  in  obtaining  a  reply.  The 
average  time  occupied  in  getting  through  on  the  manual  system  is 
about  16  seconds.  There  is  no  possibility  of  the  delay  in  obtaining 
the  attention  of  the  operator,  which  is  often  so  irritating,  as  the 
caller  is  "  through  "  the  moment  he  has  completed  his  prescribed 
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cycle''^of  operatioBB.  When  a  person  is  called  up  on  the  manual 
system,  he  may  unkindly  take  his  own  time  in  answering  the  bell, 
knowing  that  the  delay  will  probably  be  ascribed  to  the  operator  ; 
but  with  the  automatic  this  subterfuge  is  inadmissible,  as  the 
caller  knows  that  the  delay  must  be  due  to  the  subscriber,  and  can 
take  him  to  task  therefor.  Another  great  advantage  is  the 
instantaneous  cut-oil  the  moment  the  calling  subscriber  has  hung 
up  his  receiver  ;  this  obviates  a  most  annoying  cause  of  loss  of 
time  and  of  the  use  of  the  instrument,  and  also  relieves  the  junctions 
to  a  great  extent. 

Dundee  Teleg'raphs. — The  Postmaster-General  has 
written  the  Chamber  of  Commerce  that  he  does  not  feel  justified 
in  recommending  expenditure  for  the  extension  of  the  underground 
telegraph  from  Edinburgh  to  Dundee.  The  work  was  estimated 
to  cost  £70,000.  Great  dissatisfaction  exists  among  business  men, 
as  the  present  exposed  wires  during  the  time  of  storm  are  fre- 
quently out  of  order  and  great  inconvenience  results.  The  directors 
of  the  Chamber  of  Commerce  will  continue  to  agitate  for  the 
underground  system. 

Imperial    Wireless    Stations. — The    South    African 

Government  has  agreed  to  take  part  in  the  Imperial  scheme,  and 
has  selected  a  site  at  Pretoria,  where  a  long-distance  station  will  be 
built  on  the  same  lines  as  the  others  composing  the  chain.  The 
cost  will  be  £80,000,  which  will  be  borne  by  the  Union 
Government. 

The  discussion  on  the  agreement  between  the  P.M.G.  and  the 
Marconi  Co.  in  the  House  of  Commons  has  been  postponed  until 
after  the  vacation.  According  to  a  statement  made  by  Mr. 
Samuel  on  Wednesday  last,  when  the  Government  decided  to 
embark  upon  an  Imperial  system  a  special  Committee  was  formed 
to  consider  the  enterprise,  comprising  representatives  of  the  various 
Governments  and  the  High  Commissioners  of  South  Africa, 
Australia  and  New  Zealand.  It  was  thought  inadvisable  for  the 
Government  to  attempt  to  carry  out  the  work  without  the  aid  of  a 
contractor  experienced  in  long-distance  telegraphy,  and  it  was 
useless  to  invite  tenders,  as  no  company  except  Marconi's  had  the 
necessary  experience.  Negotiations  with  the  Marconi  Co.  were 
therefore  opened,  and  the  special  Committee  was  kept  fully 
informed  as  to  their  progress  at  every  stage.  The  cost  of  each 
station  (£60,000,  exclusive  of  sites,  foundations  and  buildings) 
was  not  considered  excessive  by  the  experts  on  the  Committee,  in 
view  of  the  high  power  required,  and  the  fact  th.it  each  of  the 
stations  other  than  the  terminal  ones  would  have  to  be  completely 
duplicated  for  duplex  working  ;  the  steel  masts  alone,  of  which  30 
will  be  required  for  each  station,  300  ft.  high,  are  estimated  by 
the  Post  Office  engineers  to  cost  £30,000  per  station.  Xo  monopoly 
is  created  by  the  contract :  the  Government  reserves  the  right  to 
install  additional  apparatus  other  than  Marconi's  if  it  pleases,  and 
can  at  any  time  substitute  another  system  altogether  which  does 
not  infringe  the  Marconi  patents,  whereupon  the  royalty  payable 
to  the  l^Iarconi  Co.  will  cease.  It  was  impossible  to  lay  the  con- 
tract before  Parliament  at  any  earlier  date  than  the  day  on  which 
it  was  signed  (July  19th),  as  many  points  of  detail  remained  to  Ic 
settled  when  the  agreement  was  arrived  at  in  March. 

Strong  opposition  to  the  agreement  has  been  evinced  ;  in 
particular.  Major  M.  Archer-Shee,  in  Parliament  and  in  the  Press, 
has  raised  objections  to  the  contract  and  to  the  statements  of  the 
P.M.G.,  and  demands  an  inquiry  by  a  Select  Committee. 

Norway. — The  Norwegian  Telegraph  Department  intends 
to  include  in  the  estimates  for  1913-14  the  necessary  amount  for 
the  erection  of  a  radio-telegraphic  station  a  few  miles  north  of 
Christiania,  on  a  height  known  as  Tryvandshoiden,  about  1,800  ft. 
above  sea-level. — Board  of  Trade  Journal. 

Portug^al. — The  provisional  contract  entered  into  between 
the  Government  of  the  Portuguese  Republic  and  Marconi's  Wireless 
Telegraph  Co.,  for  the  erection  of  wireless  stations  in  Portugal  and 
Portuguese  possessions,  has  been  ratified  by  Parliament,  and  con- 
siderable extensions  have  been  made  therein. 

War  OlKce. — Col.  Seely  has  appointed  a  Committee  to 
consider  recent  developments  in  wirelesss  telegraphy,  and  the 
application  of  these  developments  to  the  needs  of  the  Army. 

AVest  Africa. — "Wireless  telegraphic  communication  has 
now  been  established  in  the  Congo  between  Boma,  Elisabethville, 
Kindu,  Kongolo,  and  Stanleyville. — African  Engineering. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — New  South  WALEf;. — August  28th. 
Common-battery  and  automatic  switchboards,  for  Newton,  Glebe 
and  Balmain,  for  the  Postmaster-General's  department.  See 
"Official  Notices"  July  26th. 

September  25th. — Trunk  line  switchboard,  for  the  P.M.G.'s 
department.     See  ''  Official  Notices  "  to-day. 

October  2nd. — N.S.W.  Government  Railways.  Six  1,000-KW. 
Bub-station  units  to  specification  No.  357.  Specification  (10s.)  from 
Electrical  Engineer's  Office,  01,  Hunter  Street,  Sydney. 


South  Australia.— October  1st.  Telephone  switchboards  at 
TJnley,  Adelaide,  for  the  PoBtmaBter-General's  department.  See 
"  Official  Notices  "  to-day. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.     See  "Official  Notices  "  to-day. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "Official  Notices"  to-day. 

ViCTOEiA.--October  22nd.  Fourteen  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  "  Official 
Notices"  to-day. 

Austria. — Yie>'na. — November  30th.  Plans  are  .  re- 
quired for  the  erection  and  working  of  an  electrically-worked 
municipal  central  clock  installation.  Particalars,  Magistratab- 
teilung  V,  Vienna. 

Batlev. — August  23rd.  High-tension  cables,  for  the 
Corporation.     See  "Official  Notices  "  August  2nd. 

Bedwas. — September  5th.  Electrical  goods  for  a  year 
for  the  Bedwas  Navigation  Colliery  Co.,  Ltd.  (Form  4).  The 
Secretary. 

Canarj    Islands.  —  August    22nd.      The    municipal 

authorities  of  Arresife  de  Lanzarote  (Canary  Islands)  are  inviting 
tenders  for  the  concession  for  the  electric  lighting  of  the  town 
during  a  period  of  30  years. 

China. — August  13th.  High  and  low-tension  sub-station 
Bwitchgear,  for  the  Shanghai  Municipal  Council.  See  "Official 
Notices"  July  26th. 

Costa  Rica. — December  9th.  Tenders  will  be  received 
for  the  building  and  working  of  an  electric  tramway  between 
Alajuela  and  Grecia,  a  distance  of  18,100  m.  Particulars  from  the 
Secietaria  de  Fomento,  San  Joec. 

Doncaster. — The  general  manager  of  the  Corporation 
Tramways  has  just  invited  tenders  for  the  supply  of  a  30-H.r. petrol 
motor-tower  wagon  for  use  in  connection  with  the  maintenance  of 
the  overhead  conductorf . 

Gateshrad. — August    10th.      Installation    of    electrical 

plant  at  the  new  lunatic  asylum  at  Stannington,  for  the  Visiting 
Committee.     See  "  Official  Notices  "  August  2nd. 

IIUBjrarT. — Besztebcebaxya. — August  24th.  Tenders 
are  invited  for  the  supply  of  a  500- HP.  crude-oil  engine  with 
accessories,  a  three-phase  generator  and  a  switchboard  with  con- 
nections. Deposit  5  per  cent.  Particulars  (5  kronen),  Ingenieur 
Tibor  Szeberenyi,  Josef-utea  12,  Budapest  VIII. 

Di  NAVoi-DVAR. — August  16th.  Tenders  are  invited  for  Ihe 
erection  of  a  generating  station.  Particulars  from  the  municipal 
aathorities. 

Leeds. —  September  9th.  Paper-insulated  cables,  for  one, 
two  or  three  years,  for  the  City  electric  lighting  department.  See 
"Official  Notices"  to-day. 

London. — L.C.C. — August  23rd.  Electric  lighting  bells 
and  telephones  at  the  County  Secondary  School,  Plumstead,  S.E. 
See  "  Official  Notices  "  to-day. 

Manchester. — September  lOth.  One  12,0©0-kw.  three- 
phase  high-pressure  turbo-alternator,  with  condensing  plant,  kc, 
water-tube  boilers  and  superheaters,  economisers  and  coal  chutes, 
for  the  Corporation.     See  "  Official  Notices  "  to-day. 

Rosario. — October  15th  and  September  21st.    According 

to  the  Jterieio  of  the  Hirer  Plate,  the  Municipality  is  calling  for 
tfnders,  until  October  15th,  for  a  second  system  of  electric  tram- 
ways, including  their  construction  and  working.  Full  particulars 
from  the  JIunicipality.  Tenders  for  the  public  electric  lighting 
will  be  opened  on  September  21st. 

Shipley. — August  14  th.  (c)  One  300-KW.  rotary  con- 
verter with  E.H.T.  and  l.t.  switchgear  and  (i)  supply  and  laying  of 
E  H.T.  cables,  ducts,  telephone  cables,  kc  for  the  U.D.C.  Mr.  S.  D. 
Schofield,  electrical  engineer,  Dockfield,  Shipley.  (Returnable 
deposit  for  each  contract  of  £1  Is.) 

South  Africa. — September  lltli.  Durban  Corporation. 
One-ton  electric  storage  battery  vehicle.  A  statement  on  the 
matter  can  be  seen  at  the  IJoard  of  Trade  C.I.  Department, 
London,  E.C. 

Ckadock. — A  meeting  of  ratepayers  of  Cradock  was  recently 
held,  when  it  was  resolved  to  instruct  the  Town  Council  to  take 
immediate  steps  to  light  the  town  with  electricity,  at  a  cost  of 
£10,000.  A  letter  received  by  last  mail  says  that  tenders  were  to 
be  advertised  for  at  once. 

Spain. — Madrid. — October  22nd.  Concession  for  instal- 
lation and  working  of  an  electric  light  service  for  1 5  years.  Deposit, 
5  per  cent,  of  the  offer,  eventually  20  per  cent.  Particulars  from 
Hotel  de  Ville,  Madrid 

August  16th. — The  Spanish  Post  and  Telegraph  authorities  in 
JIadrid  are  inviting  tenders  until  August  IGth,  for  the  concession 
for  the  establishment  of  a  telephone  exchange  in  the  town  of 
Castro  Urdiales  (Province  of  Santander)  and  for  the  working  of  the 
same  during  a  period  of  15  years. 
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CLOSED. 

Australia. — The  Reason  Manufacturing  Co.,  Ltd.,  of 
BrJKliton,  have,  throoph  Mexars.  Mcllwraith,  McEacham  \-  Co.,  of 
London,  secured  thfi  Jlelboarno  City  ('oiincil's  contract  for  600 
electrolytic  meters,  namely,  2J,  '>  and  I'lanipcre  sizes. 

Itatll. — ■^^eBsrs.  Stothcrt  A-  I'itt,  I-td.,  have  secured  a 
contract  for  an  electric  traverfcr  for  Koods'  wagons  at  Moor  Street 
G.W.U.  Station,  Birmingham. 

fanferhiiry. — The   T.C.  has    accepted    the   tender    of 

Messrs.  Win.  Cory  \:  Son  for  a  year's  supply  for  coal  for  the  elec- 
tricity work?,  at  the  following  prices  ; — 

Nixon's  Navik'ation  largo  steem,  £1  10s. Hd.  per  ton;  Bocbestor  bouse  coal, 
IBs.  Id.  per  ton. 

Croydon. — Tlic  T.C.  has  accepted  the  tender  of  the 
Easton  Lift  Co.,  Ltd.,  for  an  electric  lift  for  the  Town  Hall,  at 
fllS:  that  of  Messrs.  Habcock  ^:  Wilcox,  Ltd.,  for  pipe  work, 
steam  and  ejshauet  connections,  and  erection  of  valves  at  the  E.L. 
works,  at  £.")2.")  ;  and  that  of  Messrs.  J.  Hopkinson  &  Co.,  Ltd.,  for 
valves,  at  £2tiO. 

The  Education  (  ommittee  has  accepted  the  tender  of  Mr.  Sydney 
Hunt,  Croydon,  for  installing  the  EL.  at  South  Norwood  Schools, 
at  £.50. 

Dewsbury. — The  Electricity  and  Tramways  Committee 
has  accepted  the  following  tendtrs  :-- 

Brush  Electrical  EneinccrinR  Co.— 1,000  Kw.  turbine  and  generators. 
W.  11.  Allen  &  Co.,  Ltd.— Condcnsior;  plant 

Dublin. — Messrs.  W.  Coates  cV  Sods,  Ltd.,  liavc  secured 
the  triennial  Board  of  Works  contracts  for  all  electrical  supplies 
and  work  in  all  Government  offices  and  institutions  in  Dublin  and 
its  vicinity. 

Folliestone. — The  contracts  for  the  h'ghting  instalhition 
and  the  cable  work  for  plant  and  batteries  at  the  Foliextmie  ffrrahl 
printing  and  bookbinding  works,  for  Messrs,  F,  J.  Parsons,  Ltd., 
have  been  awarded  to  Mr.  E.  Arthur  Pinto,  A.M.I.E.E.,  of  Hythe 
and  Dover. 

Halifax'. — Tlie  Tramways  Committee  has  accepted  the 
tender  of  the  Brush  Electrical  Engineering  Co.,  Ltd.,  for  20  top 
covers  to  tramcars. 

.loliannesburj!:. — The  Council  has  accepted  tlie  tender  of 
Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  for  truck  and  electrical  equipment 
for  10  double-decker]  bogie  cars,  to  specification,  at  £518  lOs. 
per  car. 

Liverpool. — The  tender  of  the  Palatine  Engineering  Co., 
Ltd.,  has  been  accepted  by  the  Corporaticn  for  an  electrical  trans- 
mitter and  recorder  in  connection  with  the  installation  of  electrical 
communication  between  Woolton  Hill  Reservoir  and  Dudlow  Lane 
pumping  station, 

London. — ilessrs.  Siemens  Bros.  Dynamo  Works,  Ltd., 
of  Dalston,  have  obtained  a  further  contract  for  the  supply  of 
L'i>,000  tantalum  traction  lamps  to  the  L.C.C.  for  use  on  its 
tramcars. 

naidenbead, — The  T.C.  has'accepted  the  tender  of  the 
Klein  Engineering  Co.  for  the  repair  and  partial  reconstruction  of 
the  cooling  tower  at  the  E.L,  works,  at  £C4. 

naidstone. — The  T.C.  has  accepted  the  tender  of  the 
Electric  Construction  Co.,  Ltd.,  for  a  motor-generator,  at  £373. 

Morlev. — The  T.C.  has  accepted  the  tender  of  the  Elec- 
tric Construction  Co.,  Ltd.,  for  a  12-h.p.  motor  to  replace  a  gas 
engine  at  the  highway  depot. 

Kewcastle-under-Lyme. — The  T.C.  has  accepted  the 

tender  of  Messrs.  J.  Bagguley  &  Son,  of  Newcastle,  for  the  supply 
and  laying  of  mains  in  Liverpool  Road,  at  £760.3 

Portsmouth.— The  E.L.  Committee  of  the  T.C.  has 
accepted  the  tender  of  Messrs.  Wm.  Ccry  ^^  Son,  Ltd.,  for  Insdale 
screened  nuts,  at  16s.  4d.  per  ton,  with  an  option  on  Insdale  tmall,  at 
14s.  lOd.  per  ton.  The  price  shows  an  increase  of  about  3s.  per 
ton  ;  this  will  cost  the  undertaking  £],,')00  extra. 

Rugby. — The  Hospital  Board  of  Management  has 
accepted  the  tender  of  Mr.  S.  P.  Marsh,  of  Eugby,  for  wiring 
Brookfield  for  the  E.L.  and  bells,  at  £35. 

Stattord, — The  T.C.  has  accepted  the  tender  of  Mr.  .John 
Thompson,  of  Wolverhampton,  for  a  superheater  for  a  new  boiler 

at  the  electricity  works,  at  £70. 

Stoke-on-Trent, — The  T.C.  has  accepted  tenders  for 
coal  for  the  electricity  works,  as  under  : — • 

Sneyd  Collieries,  Ltd.,  occksbead  slack. 
Shelton  Iron,  Steel  and  Co.il  Co.,  great  row  slack, 
Florence  Coal  and  Iron  Co.,  waslied  slack. 
Mossfleld  Colliery  Co.,  Ltd.,  slack. 

Stockport. — The  Tramways  Committee  has  ordered 
three  raUless  cars,  costing  £6S2  each,  from  the  Brush  Elec- 
trical Engineering  Co.,  Ltd.,  to  serve  a  hilly  and  narrow  route 
wholly  within  the  county  borough. 

The  Electricity  Committee  has  placed  with  Messrs.  Belliss  and 
Morcom,  Ltd.,  an  order  for  a  1,500-KW.  mixed-pressure  turbo- 
alternator,  and  a  500-KW.  engine  set. 


Tunbridge  Wells. — The  T.O.  has  accepted  the  tender 
of  the  Western  Electric  Co.,  Ltd.,  for  cables. 

For  coal  for  the  EL.  works,  the  following  tenders  have  been 
accepted  : — 

Wm.  Cory  i  Bon,  Ltd.,  Bwlfa,  £1  Ss.  r,i.  per  ton. 

Harris,  Hardman  /t  Co.,  Ltd.,  wa:  hcd  Scotch  peas,  17s,  8d.  per  ton. 

Medway  Coal  Co.,  South  Hetton,  rou«h  hmall,  Itjs.  3d.  per  ton, 

Wimbledou. — The  T.C.  has  accepted  the  tender  of 
Wm.  H.  Gaze  &  Sons,  Ltd.,  at  £97,  for  installing  an  intercommuni- 
cating telephone  system  at  the  Isolation  Hospital  ;  also  to  maintain 
the  system  for  a  period  of  three  years  from  the  end  of  the  first  year 
after  completion  for  £7  Ills,  per  annum.  The  tender  of  A.  How 
anil  Co.,  has  also  been  accepted,  at  £.")4,  for  wiring  the  administra- 
tive block  extension  at  the  Isolation  Hospital. 

\\arring:ton. — The  B.C.  has  accepted  the  tender  of 
Mr.  II.  Hibby,  of  Warrington,  for  electric  equipments  at  the  work- 
house kitchen,  at  £90. 

Watford. — The  U.D.C.  has  accepted  the  tender  of  the 

Union  Electric  Co.,  at  £2li0,  for  the  supply  of  a  motor-generator. 

West  Hani. —  For  an  electric  light  installation  at  the 
Forest  Gate  Sick  Home,  95,  Forest  Lane,  E.,  for  the  Guardians  of 
the  West  Ham  Union,  the  following  tenders  were  submitted. 
Architect:  Mr.  J.  Williams  Dunford,  100c,  Queen  Victoria  Street, 
EC.  :  - 


Footc  &  Milno f a,.S01 

WarinK*  Withers  .  2,048 

Bjan  i  Sen  1,958 

Nenbald  .t  Son 1,849 

Duncan  Watson  &  Co.  . .  1,750 

West  Bam  Corporation  . .  1,780 

Polden  4  Co 1,64.'; 

Lund  Bros.  A  Co.  ..  1,616 

J.  C.  Christie        l,r,08 

Saville  4  Walton ^sg.i 

Dor.ll  Walker  4  Co 1,498 

Catbcart  &  Co 1,47.'; 

Pinching  &  Walton  ..  1,425 

Malcolm  ft  Allan 1,400 

Cash  4  Co l,.'159 

New  Century  Arc  Licht  Co.    . .  1,307 

Fryer  4  Co 1,303 

Architect's  estimate 


Weston  4  Song il,.')01 

H.J.  Godfrey       1,'298 

Hammond  &  Co 1,276 

B,  A.  I'ilkicgton  (Edinburgh). .  1,274 

H.  J.  Whitehead 1,259 

Williams  4  Bach                     ..  I,',i5D 

Banoock  4  Rixon                      ,.  1,249 

Arthur  Newton 1,21.1 

Tilley  Bros 1,197 

Holmes  4  Sons l.lsO 

J.  T.  Halsey         1,146 

Berring  4  Son 1.090 

Tredegars              1,085 

W.  R.  Reynolili,  Ltd.  (accepted)  993 
Mechanical     and     Electrical 

Engineering  Co.  (Walsall)  . .  987 

..  .£1,270 


AUSTRALIAN    TRADE. 


Bv  this  mail  from  Australia  we  have  received  a  full  report 
of  the  instructions  issued  by  the  Premier  of  Victoria  to  the 
various  contracting  departments,  establishing  the  principle 
of  facilities  to  be  given  to  British  firms  in  competition  with 
foreign.  These  instructions  lay  down  that  a  preference  is  to 
be  given  to  British  tenders  ;  that  sufficient  time  for  tender- 
ing is  to  be  given  to  allow  cf  mail  service  from  and  to 
Australia,  and  of  adequate  time  to  prepare  tenders  in 
England,  and  that  inspection  of  deliveries  is  to  be  effected  in 
England  and  not  in  Australia,  as  formerly.  We  shall  have 
occasion  next  week  to  refer  to  this  matter  in  greater  detail. 
In  the  meantime,  we  desire  to  record  our  appreciation  of  the 
attitude  now  taken  up,  which,  if  rightly  understood,  means  a 
tremendous  impetus  to  British  trade.  We  hear  from 
Australia  that  this  attitude  is  the  result  of  the  valuable  work 
carried  on  in  Australia  by  our  own  Trade  Commissioner — 
Mr.  Hamilton  Wickes — to  whose  activities  we  have  pre- 
viously been  pleased  to  call  attention.  Mr.  Wickes,  we 
understand,  is  now  in  England  on  his  way  to  a  new  post  in 
Canada  ;  and  while  congratulating  him  on  his  new  appoint- 
ment, we  cannot  but  regret  that  he  is  leaving  Australia  just 
at  a  time  when  this  important  success  has  been  achieved. 
Agents  in  Australia  of  large  British  firms  are  anxiously 
anticipating  the  appointment  of  the  new  representative  of 
the  Government,  and  are  hoping  that  he  will  be  able 
to  gain  the  confidence  of  the  Australians  as  Mr.  Wickes 
has  done. 


Post  Office  Factories. — In  the  Parliamentary  questions 
Mr.  Nannetti  asked  the  Postmaster-General  if  he  would  state  what 
was  the  total  force  at  present  employed  in  Post  Office  and  tele- 
phone factories  and  mechanics'  workshops  in  Great  Britain  and 
Ireland,  respectively  ;  and  what  would  be  the  estimated  numbers 
when  the  recommendations  of  the  Factories  Committee  had  been 
carried  into  effect.  Mr.  H.  Samuel  replied  that  the  figures  were 
1,465  in  Great  Britain  and  12  in  Ireland.  It  was  not  yet  practic- 
able to  furnish  an  estimate  of  the  numbers  as  they  would  be  when 
the  recommendations  of  the  Factories  Committee  had  been 
carried  out. 
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A  Motor  Trouble. — The  reliability  and  usefulness  of 
electric  power  have  compelled  recognition  at  the  hands  of  owners 
of  industrial  plants,  and  a  great  many  of  these  have  adopted  elec- 
tricity as  the  motive  power  for  their  works  ;  but  it  cannot  be  too 
strongly  emphasised  that  it  is  not  sufficient  simply  to  plant  a  motor 
in  any  convenient  position  and  run  a  few  indiscriminate  wires  to 
it.  Care  should  not  only  be  taken  in  the  lay-out  of  the  plant  to  be 
driven  and  in  the  installation  of  the  motors  themselves,  but  adequate 
means  should  be  taken  to  see  that  the  cables  connecting  the  motors 
to  the  power  supply  are  arranged  in  a  systematic  and  workmanlike 
manner ;  otherwise,  trouble  is  sure  to  occur.  This  may  be  exem- 
plified by  an  incident  which  caused  a  good  deal  of  mental  friction 
to  the  owner  of  an  industrial  undertaking  which  was  driven  by 
several  motors  of  the  shunt-wound  type.  The  behaviour  of  one  of 
his  motors  was  somewhat  puzzling.  When  it  was  first  started  up, 
this  motor  would  run  quite  smoothly  until  some  load  was  put  on 
the  machine  which  it  was  driving.  Within  10  minutes  after  this 
had  been  done, 'and  sometimes  lees,  the  motor  would  start  racing, 
frequently  getting  up  an  enormous  speed  before  the  attendant  could 
get  to  the  starting  switch  and  trip  the  motor  out  of  circuit.  When 
the  armature  was  felt,  it  was  found  to  be  extremely  hot  after  this 
performance.  Eventually  the  motor  was  overhauled,  and  it  was 
found  that  the  shunt  wire,  which  was  only  a  small,  insignificant- 
looking  affair,  had  been  brought  into  the  motor  at  a  sharp  bend  and, 
owing  to  subsequent  strain  on  it,  due  to  bad  arrangement  of  wiring 
circuits,  the  end  of  the  wire  had  pulled  out  slightly  from  under- 
neath the  screw  in  the  motor-terminal.  Contact  was  still  main- 
tained, but  it  was  only  very  slight.  What  happened,  therefore,  was 
that  the  wire  would  make  contact  sufficiently  to  allow  the  motor  to 
be  started  up,  but  directly  some  load  came  on  the  machine  and 
vibration  was  set  up,  the  end  of  the  lead  would  start  shaking  and 
causing  small  arcs.  In  other  words,  the  field  windings  would 
be  intermittently  magnetised,  and  as  the*  machine  was  shunt- 
wound,  there  would  be  short,  spasmodic  rushes  of  heavy  current 
through  the  armature  every  time  the  field  failed,  and  the  speed  gain 
would  be  enormous,  while  the  heating  effect  of  such  rushes  of 
current  would  be  excessive.  The  matter  was,  of  course,  remedied 
by  making  the  lay-out  of  the  wiring  a  little  different,  so  that  the 
sharp  bend  and  straining  action  were  done  away  with,  after  which 
the  motor  ran  quite  well  without  any  further  trouble. 

Educational  Note. — We  have  received  the  programme 
of  the  Ducal  Technical  High  School  of  Brunswick  for  the  year 
1912-13,  which  commences  on  October  22nd.  It  includes  courses 
in  engineering,  of  which  some  particulars  are  given  ;  Prof.  Dr.  W. 
Peukert  is  at  the  head  of  the  electrotechnical  department. 

Appointments    Vacant. — Kesident   electrical  entrinecr, 

for  the  Tunbridge  Wells  Corporation  (£300)  ;  works  superintendent, 
for  the  Whitehaven  electricity  works  (.t2  2s.) ;  assistant 
engineer,  for  the  burgh  electricity  department,  Paisley  (£182); 
log-book  keeper  and  voltage  regulator,  for  the  Stepney  B.C.  (25s.). 
See  our  advertisement  pages  to-day. 

Indentured   Apprentices  and  Electrical  Pursuits. 

— It  appears  from  the  annual  report  of  the  National  Institution  of 
Apprenticeship  that  under  the  auspices  and  influence  of  that 
organisation  1,230  apprentices  are  now  indentured  to  masters  in 
different  trades.  Of  that  number,  12  are  serving  their  time  as 
electrical  fittings  makers,  nine  as  electrical  instrument  makers,  and 
67  as  electrical  engineers,  whilst  58  are  learning  to  be  general 
engineers.  The  report  states  that  during  the  year  2,iiS2  applicants 
were  interviewed,  but  that,  as  in  previous  years,  a  large  number  of 
parents  withdrew  their  applications  upon  learning  that  the  wages 
paid  to  apprentices  during  the  first  year  or  two  were  substantially 
lower  than  those  paid  to  errand  boys  and  the  like,  %vhich  disadvan- 
tage, added  to  the  cost  of  the  fares  to  and  from  the  workshop, 
entailed  a  sacrifice  they  could  not  afford  to  make. 

Fires  on  Tramcars. — A  considerable  amount  of  atten- 
tion has  been  paid  in  recent  times  by  traction  engineers  to  the 
question  of  fireproof  construction  of  rolling  stock,  more  particu- 
larly as  regards  electric  trains,  and  this  is  a  very  wise  precaution, 
inasmuch  as  the  slightest  indication  of  a  fire,  or  even  the  smell  of 
burning  in  an  electrical  conveyance  of  this  nature,  is  liable  to  cause 
a  panic  au-ou^  ttod  passengers  which  may  lead  to  very  disastrous 
consequences.  Even  in  the  smaller  transport  units  which  are  usual 
in  the  ordinary  town  electric  tramway  systems,  it  is  highly  desir- 
able that  every  precaution  should  be  taken  to  see  that  risk  of  fire 
is  avoided  as  far  as  possible,  inasmuch  as  should  an  electrical  fire 
break  out  in  a  crowded  tranicar,  there  is  every  probability  that  a 
rush  would  be  made  for  the  doors,  and  people  would  injure  them- 
selves in  trying  to  drop  off  the  car  when  it  was  running  at  a  fairly 
high  speed.  Fortunately  instances  of  fires  on  tramcars  are  com- 
paratively rare,  and  when  they  do  happen  they  can  usually  be 
traced  to  some  simple  cause  which  can  be  easily  rectified.  Modern 
design  has  largely  eliminated  the  fire  risk  from  tramcar  construc- 
tion, and  in  those  isolated  cases  where  instances  of  this  nature 
have  happened,  the  cause  could  hardly  have  been  foreseen.  In  order 
to  illustrate  this,  it  may  be  interesting  to  refer  to  two  typical 
examples  of  the  class  of  trouble  which  may  lead  to  fire,  or  at  any 
rate  to  charring,  in  order  that  so  far  as  possible  these  danger 
symptoms  may  be  eliminated,  not  only  on  account  of  the  potential 
danger,  but  also  of  the  bad  impression  any  untoward  incident  of 
this  nature  leaves  upon  the  minds  of  the  general  public.  In  one 
case  while  a  car  was  in  service  it  was  noticed  by  passers-by  that  the 


car  was  smoking  very  badly,  the  origin  of  the  smoke  appearing  to  be 
situated  underneath  the  car.  The  attention  of  the  driver  was 
drawn  by  the  fact  that  his  circuit-breaker  opened  rapidly  and 
repeatedly,  and  he  came  to  the  conclusion  that  there  was  trouble 
in  the  electrical  equipment  of  the  car,  which  was  confirmed  when 
he  saw  thesmnke.  On  looking  round,  however,  everything  appeared 
to  be  all  right,  but  in  order  to  make  sure  of  this  the  pole  was 
removed  from  the  line.  After  inspecting  the  car  it  was  discovered 
that  the  smoke  was  proceeding  from  the  lightning  arrester  which 
was  placed  under  the  car,  and  then  the  cause  of  the  trouble  was 
discovered.  Owing  to  the  wet  weather  and  to  dirt  getting  into 
the  box,  a  short-circuit  had  occurred,  and  small  arcing  had  been 
going  on  for  some  time.  The  heat  of  this  arcing  had  gradually 
caused  the  wood  box  in  which  the  arrester  was  placed  to  char,  and 
eventually  opened  the  circuit-breaker.  The  car  was  run  home  to 
the  depot,  and  in  order  to  repair  the  matter  the  cable  was  taken 
off  and  dried,  and  when  a  new  box  was  fitted  the  woodwork  was 
painted  with  lead  paint  in  order  to  render  it  impervious  to  mois- 
ture. With  these  precautions  no  further  trouble  was  experienced 
from  this  cause.  In  another  instance  the  trouble  was,  perhaps,  a 
little  more  spectacular,  although  no  actual  danger  to  passengers 
was  caused.  In  this  case  the  cable  burnt  out,  which  was  behind 
the  door  inside  the  car.  The  cable  concerned  was  the  trolley  cable 
brought  from  the  roof  to  the  circuit-breaker,  and  then  down  a 
body  pillar  on  the  inside  of  the  car  to  the  controller.  This  cable 
was  cleated  to  the  body  pillar,  but  it  was  not  quite  clear  of  the 
roller  on  which  the  door  ran,  and  every  time  the  door  was  opened 
it  fouled  the  cable.  The  insulation  of  the  cable  was  therefore 
destroyed  and  the  cable  earthed  through  the  door-wheel  to  the 
iron  iloor  tread,  with  brilliant  results.  In  order  to  repair  this 
defect  it  did  not  take  much  trouble  to  renew  the  insulation  of  the 
cable,  and  the  body  pillar  was  recessed  enough  to  allow  the  cable 
to  be  carried  clear  of  the  door.  This  incident  is  mentioned  here 
in  order  to  show  that  a  very  slight  oversight,  such  as  des- 
cribed, can  easily  cause  a  certain  amount  of  insecurity  to  the 
passengers  travelling  in  the  car.  The  point  of  the  above  incidentB 
is,  that  although  the  actual  danger  incurred  was  so  slight  as  to  be 
insignificant,  the  occurrences  were  undesirable  on  account  of  the 
feeling  of  alarm  which  might  easily  have  been  created  in  the  minds 
of  passengers,  and  therefore  it  is  worth  attention  on  the  part  of 
tramway  engineers  to  see  that  the  electrical  equipment  on  a  tramcar 
is  maintained  in  a  thoroughly  fireproof  condition. 


Street-ltox   Covers. — Inspection-box  covers  laid  in  the 

pavement,  when  filled  with  broken  brick  concrete  of  proportions 
of  1  :  2  :  ."i  are  apt  to  wear  unevenly,  as  the  filling  is  of  a  softer  nature 
than  the  surrounding  pavement.  This  is  overcome  by  surfacing 
the  cover  with  a  layer  of  granolithic  concrete, :}  in.  thick,  laid  on  the 
top  of  the  concrete  filling  while  the  latter  is  green. 

A  surfacing  mixture  which  has  good  wearing  qualities  consists 
of  fine  granite,  no  particle  being  larger  than  will  pass  a  ,'rin.  ring  ; 
take  one  part  cement  and  three  parts  granite,  including  the  dust, 
which  dispenses  with  the  addition  of  any  sand  ;  mix  rather  dry  and 
trowel  a  hard  surface.  The  setting  of  the  cement  greatly  affects 
the  wearing  qualities  ;  covers  filled  in  and  allowed  to  dry  in  the 
atmosphere  turn  to  a  powdery  nature,  due  to  the.contraotion  of  the 
cement  liberating  small  particles  of  granite,  which  tend  to  grind 
the  surface  in  wear.  When  allowed  to  set  rapidly  in  a  warm 
atmosphere,  the  cohesion  of  the  cement  is  secured  by  contraction 
and  produces  a  crumbling  mass,  as  though  made  of  poor  cement. 

Cement  set  under  water  expands  and  produces  a  harder  concrete 
by  the  cohesion  of  the  cement  on  the  individual  particles  of  granite 
dust.  With  large  or  heavy  covers  not  easily  handled,  a  hardening 
process  should  be  applied  by  covering  the  surfaces  for  at  least  two 
weeks  with  bags  or  common  sheeting  kept  moist  with  water.  The 
effect  of  this  method  in  summer  is  better  than  total  immersion,  as 
evaporation  reduces  the  temperature  of  the  surface  of  the  concrete, 
and  retards  the  setting  of  the  cement  sufficiently  to  produce 
hardness.  To  further  the  hardening,  a  wash  of  equal  parts  of 
water  and  silicate  of  soda  may  be  applied. 

Cover  tops  are  sometimes  cambered  and  stand  above  the  surface 
of  the  pavement.  The  raised  surface  is  not  observable  by  the 
average  pedestrian,  who  makes  no  change  in  his  step  in  passing 
over,  so  that  the  camber  comes  in  contact  with  the  foot  before  a 
man  has  completed  his  step  ;  this  rubbing  action  by  every  footstep 
is  an  important  consideration  affecting  the  wearing  away  of  the 
surfacing  of  the  cover. 

To  increase  the  durability  some  resisting  material  should  be 
worked  into  the  surfacing.  This  can  be  effected  by  mixing  steel 
lathe  turnings  in  with  the  granite.  They  should  be  broken  up 
small  and  be  free  from  grease. 

It  is  advisable  to  make  the  surface  non-slipping  by  serrating  or 
chequering  the  surface.  If  lead  rings  cut  from  a  J-in.-1-in.  diam. 
lead  pipe  are  imbedded  in  the  granolithic  they  will  provide  a  good 
non-slipping  surface  :  should  the  box  be  situate  on  an  incline,  more 
effective  non-slipping  may  be  produced  by  inserting  :;-in.  square 
plugs  of  carborundum,  which  gives  a  positive  hold  to  the  foot,  welh 
or  dry. 

For    Sale. — The   .Xewport    Corporation  electricity   and 

tramways  department  has  fur  disposal  a  quantity  of  scrap  copper, 
brass,  \c.     See  our  advertisement  pages  to-day. 

Electricity  and  llj2:i«'ne. — At  the  Health  Exhibition 
held  in  connection  with  the  Congress  of  the  Royal  Sanitary 
Institute  last  week,  a  silver  medal  was  awarded  to  the  City  of  York 
Electric  Lighting  Department  for  the  hygienic  value  of  its  exhibit 
of  electrical  appliances  ;  an  additional  silver  medal  was  also  awarded 
to  the  department  for  the  "  Tricity  "  electric  cooker. 
^Continued  on  page  224.) 
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DEPTFORD    GENERATING    STATION    OF    THE    LONDON    ELECTRIC 
SUPPLY   CORPORATION,    Ltd. 


Ir  was  with  pailicular  pleasure  tbat  we  accepted  the  invi- 
tation of  Mr.  (!.  W.  Partriilf^e,  chief  engineer  to  the  (V)rpora- 
tion,  ajjain  to  revisit  this,  tlic  pioneer  high-pressure  electric 
generating  station  of 
the  world,  at  a  mo- 
ment when  the  man 
whose  genius  gave  it 
birth  occupied  the 
cliair  of  President  of 
the  Institution  of 
Electrical  JMigineers. 
In  that  capacity, 
^I  r .  d  e  1"'  e  r  r  a  n  I  i 
during  the  past  two 
years  has  recalled  to 
mind  many  interest- 
ing reminiscences  of 
those  stirring  times 
when  they  did  things, 
and  each  day  ga\c 
rise  to  new  and  un- 
expected (often, 
indeed,  undesired) 
discoveries.  It  was 
in  1887  that,  owing  to 
the  increasing  de- 
mand, the  London 
I'ilectric  Supjily  Cor- 
poration was  formed  with  a  capital  of  I' 1,000,000, 
and  decided  to  build  a  large  generating  station  at 
Deptford,  where  an  unlimited  water  supply  could  be  obtained 


Vu 


work,  the  10,uOO-volt  e.\tra-high-pressure  system  was  finally 
made  a  success,  and  has  since  been  adopted  by  engineers  all 
over  the  world.     It  is  interesting  at  this  time  to  reproduce 

a  print  of  the  old 
Grosvenor  (iallery 
dynamos,  which  were 
at  that  time  the 
largest  generators 
in  use  in  this 
country.  Two 
1,500 -H.i'.  10,000- 
volt  machines  were 
manufactured  and 
erected  in  188!), 
and  the  engines, 
which  were  made  by 
Messrs.  Hick  Rar- 
greaves,  are  to-day 
running  on  load  and 
giving  very  economi- 
cal results.  These 
machines  were  by  far 
the  largest  in  the 
world  at  the  time, 
but  still  larger  steam 
alternators  of  10,000 
u.p.  were  actually 
put  in  hand  shortly 
afterwards.  We  illustrate  one  of  these  sets  on  p.  2l':5,  and,  as 
the  new  turbines  have  also  a  similar  capacity  of  10,000  n.i'., 
they  are  shown  for  comparative  purposes  alongside  the  original 
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Fig.  2. — General  View  of  the  Ensise  room  at  the  Deptford  Works. 


for  condensing  purposes  and  cheap  sea-borne  coal  procured 
at  low  prices,  with  ample  space  for  e.xtensions.  The  whole 
scheme  at  that  time  was  severely  criticised  by  leading 
engineers  in  all  parts  of  the  world,  but  in  spite  of  the  up- 
hill work  which  such  an  enterprise  necessitated,  including 
the  expenditure  of  enormous  sums  of  money  on  experimental 


l(i,00(i-H.p.  generators.  The  shafts  of  these  giants  were 
SCi'in.  in  diameter,  and  the  armatures  about  4G  ft.  in  diameter  ; 
the  speed  was  GO  R.r.M.  ;  and  the  weight  of  the  alternator,, 
exclusive  of  the  enguie,  about  .JOO  tons.  The  site  was  laid  out 
for  a  final  capacfty  of  120,000  h.p.  The  whole  of  this 
work  was  designed  by  Mr.   S.  Z.  de  Ferranti,  and  although 
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these  large  generators  were  never  put  into  actual  work,  one 

cannot  but  admire  tlie  boldness  and  ingenuity  of  the  designer. 

Numerous  breakdowns  and  difficulties  occurred  in  trans- 


FiG.  3.— Original  10,000-Volt  Single-Phase  Switchboakd  (in  use  for  1/   Yeabs"). 


niitting  current  at  a  pressure  of  l(i,(iOii  volts  from  l>eptford 
to  London,  and  the  London  Electric  Supply  Corporation 
was  obliged  to  manufacture  its  own  cal.iles,  designed  by  Mr. 
Ferranti,  and  made  up  of  an  inner  and 
outer  copper  tube  forming  the  two  con- 
ductors, arranged  concentrically  with  each 
other,  and  separated  by  a  radial  thick- 
ness of  h  in.  of  paper  insulation,  each 
conductor  having  a  sectional  area  of  0'25 
sq.  in.  The  insulation  used  consisted 
throughout  of  paper  impregnated  under 
pressure  with  •'  ozokerite  "  wax.  About 
2!^  miles  of  it  in  all  were  laid  down, 
which  for  years  ran  satisfactorily,  at  a 
pressure  of  10,000  volts,  in  spite  of  the 
numerous  joints  (over  7,000  in  all). 
Considerable  lengths  of  this  main  are 
still  in  use  at  the  present  time,  rumiing 
satisfactorily  at  a  pressure  of  10,000 
volts.  This  cable  was  the  pioneer  of  all 
high-pressure  paper-insulated  caliles  in 
the  world. 

This  station  is  now  giving  four  dis- 
tinct supplies  to  its  different  customers 
in  various  parts  of  its  area.  They  may 
be  described  as  follows  : — 

1.  The  original  85-cycle  10,000-volt 
single-phase  system  used  for  lighting 
purposes. 

2.  Direct-current  three-wire  4G0  and 
2;ii»  volts,  used  for  power  and  lighting 
purposes. 


Fig   1.— Xew  Traction  and  Power  Switchboard. 
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-  ;;.  Tliivc-iilmse  :.'.i-( yrlu  li.ilOd-volL,  I'oi'  laigi.-  powtir  con- 
sumers or  tnicLion  purposfs. 

I.  The  sin.i,'le-phaso  (;,i;(iii.volt  25-cycle  system  used  for 
the  Brighton  Railway. 

One  of  our  views,  which  is  taken  from  the  top  of  the 
traction  board,  j;ives  a  {general  view  of  the  station,  the 
engines   in   front   being  the    l',."i(»i-kw.    reciprocatinjr  sets, 


Fig. 


-Westinohouse  2,000-h.p.  Motor-Ge.ner.\tor. 


which  were  in  the  fii-st  place  used  for  supplying  eneriry  to 
the  tramway  system  of  the  London  County  Council,  and 
later  for  the  suppl}-  to  the  first  of  the  electrified  sections  of 
the  Brighton  Railway.  These  generators  are  three-phase 
star-wound  machines,  so  arranged  as  to  be  able  to  gi\e  either 
a  single  or  three-phase  supply.  They  are  now  l)eing  used  in 
conjunction  with  two  li>,Oo(i-ii.i'.  turbines  which  have 
recently  been  installed 
and  are  show  n  on  the 
right-hand  side  of  the 
illustration. 

The  station  is 
divided,  generally 
speaking,  into  two 
sections,  one  for  rail- 
way traction  and 
power  supply,  the  other 
for  lighting  purposes. 
The  lighting  plant 
■consists  of  Ferranti 
and  British  Thomson- 
Houston  10,000 -volt 
•85-cycle  single -phase 
machines.  We  illus- 
trate the  original 
10,o(iO-volt  .s.">-cycle 
switchboard,  the  ma- 
chine switches  of 
which  have  been  in 
actual  use  for  17 
years.  These  switches 
have  an  air-break  of 
4  ft.  (■)  in.,  and 
have  never  given  any 
trouble  since  they  were  first  installed.  No  automatic  control 
is  used  on  the  generators,  the  switches  being  worked  by 
mechanical  remote  control,  the  first  instance  of  this  type  at 
that  time  in  the  country. 

It  is  interesting  to  note  that  a  special  10.000-volt  oil 
switch  was  designed  to  work  in  conjunction  with  these  air- 
break  switches  at  that  early  period  (l.s95),  but  as  the  air-break 
switches  put  out  the  arc  fatisfactorily  the  oil  switch  was 


noL  used  on  this  particular  switchboard,  although  oil  switches 
had  been  in  actual  use  on  the  company's  circuits  working  at 
a  pressure  of  2,.".00  volts  since  the  year  18'.i2  ;  these  were 
the  first  oil  switches  ever  used  in  commercial  practice. 

The  switches  in  the  foreground  of  the  illustration  are  modern 
oil  switches  rontroUing  the  10,000-volt  trunk  mains.  Kach 
of  these  switch  panels  is   provided    with  a  special  charging 

switch  used  for  pre- 
venting the  rise  in 
pressure  when  trunk 
•mains  are  switched  on 
or  off.  Owing  to  the 
early  troubles  experi- 
enced when  these 
1 0,000-volt  mains  were 
first  used,  a  mains- 
charging  apparatus  was 
first  designed  in  1K9} 
and  has  l)een  in  daily 
use  ever  since.  The 
whole  of  this  early 
type  of  switchgear, 
including  the  original 
oil  switch,  was  designed 
by  Mr.  G.  W.  Part- 
ridge, the  present  chief 
engineer  of  the  com- 
pany. 

A  very  interesting 
motor  -  generator  set, 
manufactured  by  the 
British  Westinghouse 
Co.,  and  shown  in  the 
adjoining  view,  has 
recently  been  in- 
stalled, having  a 
capacity  of  2,o00  H.i'. 
The  motor  of  this 
set  is  driven  from  the  three-phase  2.")-cycle  system  on 
the  traction  side,  and  drives  a  generator  giving 
single-phase  10,oOO-volt  8.".-cycle  current.  By  this  means 
both  sides  of  the  generating  station  can  be  connected  together 
when  rc'iuired,  and  the  large  turbines  used  at  their  maximum 
efliciency  and  capacity.  This  set,  besides  being  used  at 
times  of  light  load,  is  also  used  at  times  of  peak  load   in 


Fig.  6.— Steaji  End  ok  Paesoss-Bkown,  Boveri  Ki.OCO-h.p.  Tcebo-Alterxatoi;. 


the  lighting  section  with  the  rest  of  the  lighting  generators 
in  parallel  with  it,  and  although  the  motor-generator  alone 
is  fitted  with  a  Tirrill  regulator,  this  one  set  enables  the 
pressure  of  the  whole  of  the  lighting  section  to  be  kept  abso- 
lutely constant,  all  irregularities  being  apparently  taken  care 
of  by  the  motor-generator.  The  set  is  made  specially  strong, 
so  as  to  resist  any  mechanical  shocks  due  to  short  circuits  or 
bad  synchronising  taking  place  on  either  section  of  the  gene- 
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rating  station.  The  Deptford  geuoratins;  station  ran 
regularly  in  parallel  with  the  London  County  Council  station 
for  some  years,  and  it  was  demonstrated  that  the  chief  diffi- 
culties, such  as  induction,  &c.,  were  overcome  by  having  a 
25-cycle  instead  of  a  .JO-cycle  system. 

Tlie  six  single-fdiase  10,000-volt  lighting  sets  have  already 
been  described  in  earlier  years.  The  modern  side  of  the 
station  has  recently  been  completed.  One  of  our  illustrations 
shows  the  traction  switchboard  from  the  front.  This  board 
controls  four  2,500-K«'.  reciprocating  sets  and  also  the  two 
7,500-KW.  three-phase  turbo-generators.  The  switchboard  con- 
trollingthefourreciprocating  sets  is  divided  into  three  galleries, 
while  the  turbine  switchboard  at  the  further  end  is  divided 
into  four  galleries.  From  this  board  run  four  traction 
single -phase  feeders  for  the  railway  service,  and  five  three- 
phase  feeders  for  power  sujiply  to  various  factories  in  the 
Corporation's  .South  London  area.  The  section  controlling 
the  reciprocating  sets  is  laid  out  with  bare  copper  bus-bars 
and  connections  in  stone  cell-work  in  a  similar  manner 
to  other  high-tension  boards  in  this  country,  but  has  this 
special  feature — that  the  generator  connections  are  provided 
with  throw-over  switches  so  that  any  machine  may  be  con- 
nected to  either  the  three-phase  or  the  single-phase  traction 
supply,  automatic  pilot  lamjs  on  the  control  board  showing 
the  attendant  which  system  the  generators  are  running  on 
or  available  for. 

Owing  to  the  difficulties  which  have  been  experienced  on 


this  type  of  Imard,  due  to  cleaning  live  conductors,  Home 
Office  requirements,  i^c,  it  was  thought  desirable  to  go  one 
better  in  the  recent  additions  for  controlling  the  two  turbines 
and  new  feeders.     This  new   section    is   divided  into    four 
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ri«.  9. — Back  ok  Traction  Switchboard.    Fig.  10. — Reactance  Coil  for  lo.OOO  Amps. 


galleries,  the  oil  switches  and  group  switches 
controlling  the  turbines  being  placed  on  the 
to]i  gallery,  whilst  the  oil  switches  con- 
trolling the  feeders  are  placed  in  the  lowest 
gallery. 

The  whole  of  the  high-pressure  conductors 
are  laid  out  in  such  a  manner  that  each  con- 
ductor and  isolating  switch  is  enclosed  in  an 
earthed  shield.  The  advantages  claimed  for 
this  system  are  as  follows  : — 

1.  It  does  not  require  cleaning. 

2.  liive  conductors  cannot  be  touched  or 
short-circuits  caused  by  rats  or  other  live 
animals. 

:1.  Any  arc  that  may  be  set  up  is  not 
Hal  lie  to  short-circuit  all  three  phases. 

-1.  The  series  transformers,  a  weak  point 
in  all  other  systems,  and  the  cause  of  many 
serious  breakdowns,  are  clamped  outside  the 
earthed  covering,  thereby  making  a  fail- 
ure in  this  part  of  the  system  almost  im- 
possible. 

Heavv  short-circuits,  which  before  now 
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have  broken  iusulators  due  to  the  repulsion  between 
i-diuluctors,  can  in  no  way  affect  this  system. 

(I.  Isolatinix  switches  are  locked  in  the  "on"  and  "olT" 
pcisitions.    • 

Another  view  shows  the  back  of  the  trac-tion  hoard. 
Several  special   interlocking  devices  are  used  with  this  par- 
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ticular  system.  For  example,  it  is  impossible  for  an 
attendant  to  get  at  the  key  of  the  isolating  switches  without 
opening  the  oil  switch  of  the  main  generator,  thus  auto- 
matically preventing  the  isolating  switches  from  being 
opened  under  current.  By  means  of  pilot  lamps  the 
attendant  on  the  control  board  can  see  the  exact  position  of 
the  isolating  switches.  The  lamps  in  question  will  only 
indicate  if  all  three  phases  are  in  the  "  on  "  or  "  off  "  posi- 
tion,    ilany  other  advantages  are  claimed  for  this  system. 

The  generator  and  group  switches  ai*e  of  especially  large 
type,  motor  driven,  and  are  capable  of  carrying  a  current  of 
2,000  amperes  and  breaking  at  the  moment  of  short  circuit 
40,000  amperes.  These  switches  have  been  actually  tested 
by  switching  one  of  the  large  10,000-h.p.  generators  on  to  a 
short  circuit  and  switching  it  off  again. 

Owing  to  the  enormous  currents  given  by  turbo-generators 
on  short  circuit  it  was  thought  advisable  to  install  reactance 
coils,  so  as  to  reduce  the  current  as  much  as  possible  and 
prevent  undue  stress  on  the  windings  of  the  generators,  &c. 
One  of  our  illustrations  shows  a  reactance  coil  used  in 
connection  with  the  railway  supply.  This  coil,  which  has  a 
reactance  of  about  4  per  cent.,  is  designed  to  withstand  a 
short-circuit  current  of  10,000  amperes.  The  weight  of  the 
coil  is  about  1 .")  tons. 

We  give  two  views  of  the  two  10,000-h.p.  turbo-gene- 
rators.    The   turbines,    which   are   of  the  impulse-reaction 


type,  were  made  by  Messrs.  C.  A.  Parsons  &  Co.  The 
impulse  blades  are  fixed  in  the  grooves  of  the  velocity  wheel 
by  two  layers  of  caulking  pieces,  each  independently  caulked 
so  as  to  get  the  strongest  possible  mechanical  fixture.  The 
intermediate  and  low-pressure  ends  of  the  turbine  are  of  the 
usual  standard  reaction  blading,  built  upon  segments  before- 
hand on  the  Parsons  rosary  threaded  root  system.  There 
arc  three  groups  of  nozzles  on  these  turbines,  each  group 
controlled  liy  a  special  design  of  automatic  valve,  which  by 
opening  brings  the  group  of  nozzles  into  operation  as  soon 
as  the  preceding  group  is  utilised  to  its  full  capacity.  The 
use  of  these  automatic  valves  enables  the  lowest  possible 
steam  consumption  to  be  obtained  at  all  variations  of  load. 
There  is  a  fourth  group  of  nozzles  controlled  by  hand, 
which  can  be  used  to  deal  with  overloads  if  it  becomes 
necessary. 

The  well-known  Parsons  type  of  steam  relay  governor 
controls  the  speed  of  the  turbines,  which  have  a  variation  of 
not  more  than  ;!  per  cent.,  notwithstanding  the  rapid  changes 
of  load  which  take  place  when  the  machines  are  on  the 
railway  service. 

The  electric  generators  were  manufactured  by  Messrs. 
Brown,  Boveri  &.  Co.,  and  are  the  largest  hitherto  constructed 
in  this  country.  These  generators  are  specially  designed 
to  operate  under  the  very  special  conditions  which  jirevail 
on  the  traction  system.  This  particular  type  of  construction 
was  adopted  by  the  Corporation  principally  on  account  of  its 
mechanical  strength,  in  view  of  the  heavy  overloads  with 
which  the  machines  will  have  to  deal.  The  generators  are 
specially  arranged  so  as  to  give  either  a  single-phase  or  a 
three-phase  supply.  The  capacity  of  each  of  these  machines 
is  7,500  K\v.  normal  rating,  when  running  three-phase,  with 
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an  overload  of  50  per  cent,  for  half  an  hour.  They  are  at 
present  dealing  with  loads  up  to  7,500  k\v.  when  running  as 
single-phase  machines.  The  generators  are  arranged  for 
self-contained  induced  di'aught ;  the  cool  air  enters  the 
machine  from  below,  passes  through  the  various  parts,- and 
then,  through  a  special  ducti  running  through  the  engine 
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room,  is  discharged  outside  the  building.  Two  special  air 
filters  are  provided  for  each  machine,  capable  of  dealing 
with  27,000  cb.  ft.  of  air  per  minute.  The  polo  shoes  of 
the  rotors  are  provided  with  heavy  copper  damping 
windings  to  reduce  the  pulsating  field  set  up  when  they  are 
giving  a  single-phase  supply.  Mica  is  used  throughout  for 
the  insulation  of  the  armature,  the  end  connections  of  the 
windings  being  specially  secured,  not  only  at  the  end  of  the 
coil,  but  where  each  bar  leaves  the  slot. 

The  voltage  regulation  of  these  large  generators  is 
entirely  controlled  by  an  automatic  Tirrill  regulator,  which, 
considering  the  variations  of  power  factor,  load,  &c.,  which 
take  place,  gives  wonderful  results. 

The  boiler  house  contains  '2-2  Babcock  &  Wilcox  boilers 
and  10  Paxman  boilers,  with  complete  superheater  and 
economiser  equipment.  Two  new  Babcock  &  "Wilcox 
boilers,  each  having  a  capacity  of  25,000  lb.  of  steam  per 
hour,  are  now  being  installed,  making  a  total  capacity  of 
boiler  plant  of  760,000  lb.  of  steam  per  hour.  There  is 
ample  capacity  on  the  wharf  for  further  extensions  of 
boilers  and  generating  plant,  and  also  for  large  quantities  of 
coal,  so  that  the  generating  station  may  be  regarded  as 
practically  independent  of  coal  strikes,  &c. 

The  water  for  condensing  purposes  is  taken  from  the 
River  Thames,  and  the  method  of  straining  the  water  is  of 
ipecial  interest,  as  an  entirely  new  form  of  strainer  (shown 
in  one  of  our  views)  has  been  designed  for  the  purpose. 
Two  of  these  strainers  are  at  present  in  use  in  Deptford. 
The  chief  points  of  interest  in  this  type  of  strainer  are  its 
first  cost — which  is  about  one-third  of  that  of  other  self- 
cleaning  strainers  on  the  market — its  low  cost  of  upkeep  and 
power  required  to  operate,  and  the  small  space  occupied. 

The  strainer  proper  is  in  the  form  of  a  drum,  the  surface 
of  which  is  perforated  with  a  large  number  of  holes.  The 
drum,  which  is  contained  in  a  closed  cast-iron  housing, 
rotates  at  a  speed  of  3  to  5  ii.r.M.  by  means  of  a  reduction 
gear  driven  from  the  centrifugal  pump  shaft.  The  water 
entering  the  housing  passes  through  the  perforations  into 
the  interior  of  the  drum,  and  thence  into  the  pipe  system  to 
the  condensers.  Any  debris  carried  in  by  the  water  adheres 
to  the  outside  of  the  drum  until  it  reaches  a  scraper,  so 
placed  as  to  act  on  the  lower  surface  of  the  strainer.  This 
scraper  has  a  shaving  action  on  the  drum,  and  causes  any 
debris  adhering  to  the  perforated  surface  to  fall  into  a 
settling  chamber  formed  in  the  bottom  of  the  strainer  body, 
quite  outside  the  flow  of  water.  The  dcliris  can  be  dis- 
charged to  the  river  by  opening  either  automatically  or  by 
hand  a  sludge  valve,  which  is  connected  to  the  return  pipe 
from  the  condensers.  These  strainers  have  been  dealing  with 
the  full  quantity  of  water  required  by  the  generating  station 
for  the  last  two  years,  and  have  been  giving  every  satis- 
faction. Both  strainers  were  made  by  the  Corporation  in 
their  own  workshops. 

The  coal  supplies  are  all  obtained  from  the  river,  coal 
being  delivered  alongside  the  Corporation's  frontages  in 
barges  of  200  tons  and  upwards.  For  unloading  these 
barges  special  grab  cranes  are  provided,  by  which  the  coal  is 
worked  out  into  a  weighing  hopper,  whence  it  gravitates  into 
large  skips  ;  these  are  picked  up  Ijy  a  Temperley  transporter, 
which  conveys  the  coal  over  the  boiler  house,  depositing  it 
on  the  coal  floors  or  in  the  bunkers.  Ample  storage  facilities 
are  available  not  only  over  the  lioiler  house,  but  also  on  the 
wharf,  and  previously  to  the  recent  coal  strike  sufficient  coal 
for  several  months'  supply  was  stored  on  the  premises,  which 
quantity  could  be  very  largely  increased  should  the  necessity 
arise. 

As  it  was  liy  virtue  of  necessity  in  the  early  experimental 
days,  so  in  later  times  it  has  been  the  policy  of  the  1  )eptford 
works  to  be  as  far  as  possible  independent  of  all  outside  con- 
tractors, not  only  for  their  repairs  but  also  largely  as  regards 
new  material  for  extensions.  In  addition  to  the  workshops 
which  have  been  previously  referred  to,  the  station  is 
provided  with  a  large  drawing  office  and  staff,  where  some  of 
the  main  engines,  including  one  of  2,000  i.n.i'.,  and  other 
important  parts  of  the  plant  have  either  been  designed 
originally  or  redesigned,  the  construction  or  reconstruction, 
as  the  case  may  be,  being  subsequently  largely  carried  out  in 
the  Corporation's  workshops.  These  shops  are  well  equipped 
with  machine  tools,  which  are  capable  of  handling  the  lai'gest 
parts  -of  the  generating  plant  for  repair  purposes.     AVhen 


not  engaged  on  repairs  the  shops  are  kept  going  on  new  work. 
In  addition  to  strainers  and  other  parts  in  connection  with 
the  condensing  plant,  a  large  number  of  the  valves  required 
for  recent  extensions,  from  high-pressure  steam'  valves  up 
to  48-in.  diameter  exhaust  valves,  have  been  made  in  the 
Corporation's  shops.  It  will  be  readily  understood  that  the 
advantage  of  having  such  great  facilities  for  works  of  construc- 
tion and  repair  on  the  premises  cannot  be  over-estimated. 

The  immense  progress  that  has  been  made  during  the  last 
24  years  is  well  illustrated  by  the  load  curves  which  we 
reproduce  on  the  previous  page.  It  is  interesting,  too,  to 
note  that  in  our  issue  of  May  Kth,  ISOI,  we  gave  a  number 
of  views  of  the  original  Deptford  plant,  including  the  huge 
10,000-H.p.  alternator  then  in  course  of  construction  but 
never  completed. 

There  can  be,  we  should  think,  few,  if  any,  other  elec- 
tricity supply  undertakings  in  this  or  any  country  which  can 
boast  of  a  more  loyal  and  devoted  staff  than  the  London 
Electric  Supply  Corporation  has  the  good  fortune  to  possess  ; 
several  of  its  members  have  been  employed  in  the  Deptford 
works  from  the  very  beginnirg,  and  are  still  actively  engaged 
in  the  company's  service.  Foremost  among  these  is,  of 
course,  Mr.  Partridge  himself,  whose  technical  ability  and 
charming  personaUty  are  too  well  known  to  need  description. 
To  call  Mr.  Partridge  indefatigable  would  be  the  barest 
justice  :  no  personal  effort  is  too  severe  or  too  distasteful 
for  him  to  undertake  it,  be  it  crawling  through  boiler  flues 
or  designing  new  equipment,  and  his  acquaintance  with 
every  individual  item  of  his  plant  is  intimate  and  expert. 

The  history  of  the  Deptford  station,  like  that  of  most 
pioneer  undertakings,  has  been  one  of  innumerable  difli- 
culties  and  continual  change  ;  we  are  glad,  therefore,  to 
record  the  triumphant  outcome  of  its  long  battle.  Its  total 
working  costs  for  the  year  11)11  were  0'82d.  per  unit — about 
19  per  cent,  lower  than  those  of  any  other  company  in 
London  for  that  year.  We  offer  our  congratulations  to  Mr. 
Partridge,  with  the  hope  that  a  bright  and  prosperous  future 
may  lie  before  his  historic  undertaking. 


NOTES. 

(  Conchided  from  pai/e  218.) 

Uevonport    Dockyard    Trip   to    Guernsey. — About 

no  members  of  the  Electrical  Engineers'  Department  of  H.M. 
Dockyard,  Devonport,  including  the  chief  of  the  department,  Mr. 
Z.  H.  Kingdon,  took  part  in  a  trip  to  Guernsey  during  the  August 
bank-holiday  week-end.  The  party  embarked  on  the  G.W.B. 
steamer  .4H^'i«/v  at  the  Millbay  Docks,  Plymouth,  about  10.30  p.m. 
on  the  Friday  night,  arriving  at  St.  Peters  Port,  Guernsey,  about 
6.30  a.m.  on  the  Saturday  morning.  After  landing,  the  party  were 
photographed,  and  then  proceeded  in  chars-a-bancs  to  the  Masonic 
Hall,  where  breakfast  was  served.  The  party  spent  all  day  Saturday 
and  Sunday  visiting  the  chief  places  of  interest,  and  left  St.  Peter's 
Port,  Guernsey,  on  the  Sunday  night  at  10.30  p.m.,  arriving  at 
Millbay  Docks  about  7  a.m.  on  Monday  morning.  The  weather  was 
not  all  that  could  be  wished,  but  the  enjoyment  of  the  party  was 
little  interfered  with. 

Post  Office  Engineerin"'  Staff. — In  the  Parliamentary 
questions  the  other  day,  Mr.  .Snowdeu  asked  the  Postmaster-General 
whether,  in  view  of  the  fact  that  the  special  board  appointed  to 
inquire  into  and  report  upon  the  cases  of  those  engineers  denied  the 
new  scales  of  pay  authorised  under  the  reorganisation  of  the 
engineering  department  completed  their  labours  some  weeks  ago, 
and  also  that  the  delay  which  had  taken  place  in  announcing  the 
result  of  the  reconsideration  was  giving  rise  to  a  feeling  of  unrest 
and  discontent  amongst  the  officers  affected,  he  would  give  some 
indication  of  the  nature  of  the  points  of  difficulty  not  yet  settled. 
The  Postmaster-General  replied  that  he  had  now  been  able  to  come 
to  a  decision  on  this  matter,  and  he  found  that  he  would  be  justified 
in  granting  the  new  scales  of  pay  to  a  considerable  number  of  engi- 
neers who  were  left  on  their  old  scales  in  the  first  instance.  The 
changes  would  take  eftect  as  from  July  1st,  1911. 

Electric  Li«iit   Staff   (General  Post    Office).— Mr. 

Crooks  asked  the  Postmaster-General  the  other  day  whether  he  was 
aware  that  the  men  in  the  electric  light  department  of  the  General 
Post  Office  who  were  promised  an  increase  of  salary  to  commence 
.January,  l'.»08,  ihad  not  yet  received  it,  and  would  he  make  arrange- 
ments to  enable  these  men  to  receive  their  long-delayed  back  pay. 
Mr.  Herbert  Samuel  stated  that  the  payment  of  arrears  to  the 
electric  light  staff,  consequent  on  the  antedating  of  their  revised 
rates  of  pay  from  October,  1910,  to  .January,  l'.)08,  had  already  been 
carried  out  in  a  number  ot  cases,  and  the  settlement  of  the  remain- 
ing claims  was  being  proceeded  with  ;  the  amount  of  work  involved 
was  considerable,  as  it  was  necessary  to  make  a  week-to-week  exam- 
ination of  the  pay-sheets  for  each  man  concerned  during  two 
years  and  threequarters. 
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*  A  Liverpool  Cliarffe, — At  the  Liveriiool  Police  Court 
on  Saturday.  Aiijiust  ;irci.  Arthur  Evann  Kennedy,  electrical  enRineer, 
was  committed  to  the  Assizes  for  trial  on  a  charge  of  menacinf; 
Sir  Charles  IVtrie  (chairman  of  the  Tramways  and  Electricity 
Committee)  by  wndinpr  thrcatenin;;  letters  demandinp  money.  The 
case  for  the  prosecution  showed  that  Kennedy  was  formerly 
employed  in  the  electricity  department  of  the  Corporation,  and 
after  his  discharge  for  unsatisfactory  conduct  he  commenced  to 
write  letters  and  address  public  meetings  with  the  object  of  showinp 
that  he  had  a  grievance  against  Sir  Charlea  I'etrie,  Mr.  Clough  (city 
electrical  engineer),  and  Mr.  J.  Witter  (foreman).  He  had 
previously,  in  I90'.i,  spent  six  months  in  prison  in  default  of 
entering  into  recognizances  in  respect  of  a  charge  of  writing  a 
letter  to  Sir  Charles  Petrie.  The  letter  complained  of  in  the 
present  case  dealt  with  what  he  styled  "The  Liverpool  Dreyfus 
case,"  and  contained  a  sentence :  "  I  further  tell  you  that  no 
matter  what  it  cnsts,  you  will  be  bound  to  settle  the  matter 
between  us."  Further  he  wrote  :  "If  you  do  not  care  to  meet  me, 
send  to  me  what  is  known  as  a  blank  cheque  and  a  letter.  1  have 
a  price,  of  course.  I  will  then  write  you  out  a  receipt  in  full 
settlement  of  my  claim  againBt  you,  Mr.  Clougb,  and  Mr.  Witter." 


NEW    COMPANIES    REGISTERED. 


OUR    PERSONAL    COLUMN. 

lk«  Editors  im-itf  electrical  engineer),  whether  connected  with  tk 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  -railway  officials,  to  keep  readers  »/  thi; 
ElkCTBICAL  Review  posted  as  to  thjeir  mocentents. 


Central    Station    Officials.— .\t    the   offices   of   the 

Guernsey  Electric  Light  and  Power  Co.,  Ltd.,  recently,  Mr.  C.  T. 
Wksti.vki:.  chief  a-^sistant  engineer,  was  presented  by  the  staff  and 
employes  with  an  onyx  timepiece  on  the  occasion  of  his  marriage. 
Mr.  A.  X.  Rye,  the  engineer  and  manager,  made  the  presentation. 

A  proposal  to  increase  the  salary  of  Mu.  W.  Chirchykd,  station 
engineer  at  Bridlington,  from  £l.">fito  £lC>l)per  annum,  has  been 
referred  back.  The  Committee  made  its  recommendation  after  Mr. 
Churchyed  had  received  a  Lowestoft  appointment,  the  chief 
engineer  (Mr.  Beckett)  not  desiring  to  lose  his  services  at 
Bridlington. 

Mu.  G.  P.  VirKKKs,  station  superintendent  at  the  Smethwick 
power  station  of  the.  Shropshire.  Worcestershire  and  Staffordshire 
Electric  Power  Co  ,  has  been  presented  with  a  handsome  chiming 
clock  in  fumed  oak  case  (subscribed  for  by  the  management  and 
staff  of  the  company)  in  celebration  of  his  marriage,  which  took 
place  at  Blackburn  on  July  l.sth  last. 

Mk.  K.  Cat.vert.  electrical  engineer  to  theFinchley  undertaking, 
has  had  his  salary  raised  from  £575  to  <t)00  per  annum. 

The  Newcastle-under  Lyme  T.C.  has  increased  the  salary  of  Mr. 
A.  J.  C.  i>E  Renzi,  electrical  engineer,  by  £2.">  per  annum,  as  from 
August  1st,  with  a  further  increase  of  £2.")  a  year  hence. 

The  Tuubridge  Wells  TO.  h;is  decided  to  postpone  until  after 
October  30th  the  appointment  of  a  chief  electrical  engineer  in 
succession  to  Mr.  J.  W.  Beauchamp.  Until  a  successor  is  appointed 
Mu.  J.  Bemkosf.,  chief  assistant  electrical  engineer,  will  have 
charge  of  the  undertaking. 

Mr.  J.  D.  Knicht,  borough  electrical  engineer  at  Ealing,  has 
been  unanimously  voted  an  increase  in  salary  from  £57.">  to  £600, 
commencing  September  30th  next.  Increases,  amounting  to 
£69  lis.  for  the  ensuing  half-year,  have  been  granted  to  all  the 
staff  at  the  electricity  works. 

General. — As  reported  in  the  Press,  among  the  five 
Englishmen  who  were  arrested  on  Saturday  night  at  Eckenforde, 
near  Kiel,  on  suspicion  of  espionage,  arc  Messrs.  W.  R.  SLvcDoxald, 
electrical  engineer,  and  L.  H.  Sheifield,  solicitor,  who  are 
co-directors  of  Submersible  Alotors,  Ltd. 

The  Council  of  the  Institution  of  Civil  Engineers  has  resolved 
to  propose  at  the  next  meeting  the  election  of  Mu.  Thomas  Coi.trix 
Kekfer,  C.M.G.,  of  Ottawa,  Canada,  as  an  honorary  member  of  the 
Institution,  because  of  the  distinguished  part  he  has  taken  in  the 
engineering  enterprises  which  have  aided  so  largely  the  develop- 
ment and  prosperity  of  the  Dominion  :  and  on  account  of  the 
services  which  he  has  rendered  to  civil  engineering  during  his  lonf 
association  with  it  since  his  entry  into  the  profession  in  the 
year  1838. 

Mr.  H.  S.  Watkins  sailed  on  August  2nd  for  Ceara,  Brazil,  to 
supervise  the  construction  of  a  complete  tramway  and  electric 
light  installation  and  power  station,  on  behalf  of  the  consulting 
engineers,  Messrs.  McCarter  and  Kerr  Bock.  Mr.  Watkins  antici- 
pates being  in  Ceara  for  about  12  to  18  months. 

Capt.  J.  R.  Garwood,  Royal  Engineers,  has  been  appointed 
chief  instructor  at  the  Army  School  of  Electric  Lighting  at 
Portsmouth. 

The  Perth  (W.A.)  City  Council,  after  a  three  hours'  debate,  has 
appointed  Mk.  Herbert  Broahbent  to  prepare  plans  and  speci- 
fications for  the  new  city  electric  lighting  installation  and 
to  supervise  the  carrying-out  of  the  work  when  it  is  taken  in  hand. 

Mr.  .1.  Sutherland  Warner  has  returned  to  England  from  the 
United  States,  where  a  number  of  cars  equipped  with  St.  Louis- 
Warner  Non-Parallel  Axles,  and  manufactured  by  the  St.  Louis  Car 
Co.,  of  St,  Louis,  Mo,,  LT.s.A.,  are  now  in  operation. 


(iailetti's  Wireless  Telegraph  and   Telephone    Co.,   Ltd. 

(lai.iai)).— Begislorcd  July  IWlh,  by  Bristowa,  Cooke  and  Cariimsol,  I,  Coptball 
BuUdlngs,  E.c;.  Cipitnl  i:ir,:,fiOO  In  160.000  shares  of  f  1  each  and  100,000 
shares  o(  U.  each,  objects:  To  aCMUlre  the  benefit  o(  certain  inventione  con- 
nected with  wirelosH  telegraphy  and  telephony,  and  apparatus,  inHtrumonts 
and  appliances  connected  therewith,  to  develop  and  turn  to  account  the  same  i 
and  to  manufacture  and  supply  raachineR,  instruments  and  apparatus  for 
use  in  conncotion  therewith.  The  signatories  with  one  share  each)  are  :— 
T.  W.  Htralford-Androws,  IK,  Old  Broad  Street,  E.C,  managing  director ; 
R.  C.  (iailetti,  3:1,  ^iuai  du  Mont  Blanc,  Geneva,  engineer.  Private  company. 
The  llrat  directors  (to  number  not  less  than  two  or  more  than  seven)  are  J.  M. 
Tritton,  Sir  t'raRcis  Mowatl.  ll.C.B.,  Sir  William  R.  Brook,  K.CI.E.,  R.  C. 
Oalktti,  A.  N.  K.  Macklin,  O.  Holland  and  T.  W.  Strattord-Androwa ; 
■  lualillcatlon  £1160;  remuneration  (except  managing  or  technical  directors), 
i'lOO  each  per  annum  (chnirman  f  l.'iO)  and  a  percentage  ol  the  profits. 

A  letter  from  the  O.P.O,,  London,  to  the  Indo-European  Telegraph  Co. 
conveys  the  consent  of  the  Postmaster-General  to  this  re(;istration,  provided 
that  such  consent  confers  no  right  to  uso  the  sy.stem  in  the  U.K.  without  the 
usual  licence,  and  does  not  in  any  way  bind  the  Postmaster-Qeneral  to  grant 
such  a  licence.  The  same  letter  states  that  the  PostmasterOeneral  has  no 
objection  to  raise  to  the  revised  Memorandum  of  Association  of  the  Indo- 
European  Telegraph  Co. 

Vacuum    Electric    and    fias .  Iloatini;    Appliances,    Ltd. 

(123,64.',).— Resi.'^tercd  .July  Hist,  l.y  C.  R.  Cran,  is;  New  Broad  Street,  E.C. 
Capital  £100,000  in  i'l  shares.  Objects:  To  carry  on  the  business  of  manu- 
facturers of  and  dealers  in  geysers  and  appliances  for  the  heating  of  steam, 
water  and  air  by  electricity,  gas,  oil  or  other  method,  and  fittings  and  appli- 
ances connected  with  electric,  gas  and  oil  lighting,  founders,  electrical 
engineers,  oil  refiners,  Ac,  lo  acquire,  work,  develop  and  turn  to  account 
certain  inventions  and  patent  rights  for  the  heating  of  steam,  water  and  air 
by  gas  and  electricity,  and  to  adopt  an  agr*-cment  with  J.  Mann.  The  sub- 
soribers  (with  one  share  each)  are  :— M.  F.  Berkeley,  a,  Ormonde  T.  rraco, 
Regent's  Park,  N.W.,  gentleman;  0.  Culte,  Kinsbury  Circus  Buildings,  E.C, 
gentleman;  D.  W.  Cassy,  13.1,  Cannon  Street,  B.C.,  insurance  broker;  G.J. 
Smith,  '20.  Adamson  Road,  N.W.,  g.  ntleman  ;  C  G.  Chatterton,  32.  Finsbury 
Square,  E.C,  solicitor;  Alice  J.  Ash,  28,  Woodlands  Road,  Leytonstone, 
clerk  ;  R.  I.  Marsden,  IN,  Eldon  Street,  E.C,  chairman  and  secretary.  Mini- 
mum cash  subscription,  seven  shares.  The  first  directors  (to  number  not  less 
than  three  or  more  than  10)  are  M.  F.  Berkeley,  O.  CutTe  and  G.  J.  Smith  ; 
qualification,  100  shares:  remuneration  £200  each  per  annum  (chairman 
£250). 

African  Jliea  Mines,  Ltd.  (123,517).— This  company  was  regis- 
tered on  July  ;ilst,  with  a  capital  of  £40,000  in  5s.  shares,  to  acquire,  work, 
develop  and  turn  to  account  mica  mines,  mining  rights  and  properties  in 
Africa  and  elsewhere,  and  to  adopt  agreements  %vith  P.  F.  Haupt  and  the  V.R. 
Syndicate  for  the  acquisition  of  mica  property  in  North-Eastern  Transvaal. 
The  subscribers  (with  one  share  each)  are  :— C  E.  Gudgeon,  19,  Kastcheap, 
E.C,  Hsbestos  merchant ;  W.  E.  Reiflenstein,  1,  Cromwell  .Mansions,  Ravens- 
court  Park,  \V.,  director;  H.  A.  Corbett.  til,  Erithville  Gardens,  W.,  gentle- 
man :  J.  8.  Home,  75,  (^rand  Parade,  N.,  Journaliist ;  L.  H.  Rusby,  73,  Cheap- 
side.  F:.C.,  chartered  accountant ;  T.  U  rimes,  19,  Eastcheap,  K.C.,  traveller; 
W.  T.  \'eroni,  G5,  Fenchurch  Street,  E.G.,  gentleman.  Minimum  cash  sub- 
scription, seven  sliares;  the  number  of  director?  is  not  to  be  loss  than  two  or 
more  than  seven;  the  first  are  J.  B.  Gates  and  C  E.  Gudgeon;  P.  F.  Haupt 
shall  become  a  director  after  Hrst  allotment  of  shares;  remuneration,  £1()D 
each  per  annum  (chairman,  £200),  free  of  income-tax.  Registered  ollice,  73, 
Cbeapside,  E.C. 

Iniversal  Wireless  Supply  Co.,  Ltd.  (123,.514).— This  com- 
pany was  registered  on  July  '0th,  with  a  capital  of  £2,000  in  £1  shares  (200 
founders),  to  earry  on  the  business  of  manufacturers  of.  agents  for,  and  dealers 
in  wireless  telegraph  apparatus,  machinery  and  implements  of  all  kinds,  &c,, 
and  to  acquire  the  property  and  ritjots  of  T".  H.  Lyon  and  J.  C.  Smith  in  the 
patent  Lyon-Smith  detctor.  The  subscribers  (with  one  share  each)  are: — 
T.  H.  Lyon,  32,  Morris  Road,  Southampton,  master  mariner:  J.  C.  Smith,  23, 
Oxford  Street,  Southampton,  marine  optician;  P.  P.  W.  Allen,  70,  Bullar 
Road,  Bitterne  Park,  Southampton,  wireless  operator;  H.  p;.  Chalmers,  11, 
Hanley  Road,  Bouthainpton,  master  mariner;  H.  Cook,  It,  Arthur  Road, 
Southampton,  marine  optician;  F.  Woolley,  5,  Portland  Street,  Southampton, 
incorporated  accountant  ;  H.  J.  E.  Batchelor,  63,  Howard  Road,  Southampton, 
clerk.  Minimum  cash  subscription,  £.'>00.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  three ;  the  first  are  T.  H.  Lyon  and  J.  C.  Smith, 
Registered  office,  5,  Portland  Street,  Southampton. 

Southwold  Electricity  Works,  Ltd.  (123,.5t;8).— This  com- 
pany was  registered  on  August  1st,  with  a  capital  of  £10,000  in  £1  shares,  to 
take  over  the  business  carried  on  at  Southwold  and  Reydon,  Suffolk,  for  the 
electric  lighting  of  the  town  of  Southwold  and  parish  of  Reydon,  and  to  adopt 
an  agreement  with  the  Coast  Development  Corporation,  Ltd.  The  subscribers 
(with  one  share  each)  are;— Col.  Sir  Thomas  S.  Cave,  Kilworth,  Woking;  C.  F. 
Pritchard,  3,  Temple  Gardens,  Temple,  E.C,  barrister;  G.  Riley,  Granville 
House,  Clacton-on-Sea,  engineer;  H.  fi.  Spence,  5,  Alexandra  Court,  Queen's 
Park,  S.W.,  director;  W.  J.  Taylor,  12,  Ashgrove  Road,  Goodmayes, 
accountant ;  H.  F.  Worboys,  54,  Brockley  Rise,  Honor  Oak  Park,  S  E.,  clerk  ; 
C  J.  Freeman,  Elmcroft,  Recreation  Road,  SvJenham,  S.E.,  cashier.  The 
first  directors  are  Col.  Sir  Thomas  S.  Cave.C  F.  Pritchard,  G.  Riley,  and  H.  R. 
Spence.    Registered  olflce.  Belle  House,  Fish  Street  Hill,  E.C. 

Gamhrell  Bros,,  Ltd.  (123,5.")7). — This  company  was  registered 
on  August  1st,  with  a  capital  of  £10,000  in  £1  shares,  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  electrical  instruments  and  appliances 
carried  on  by  T.  E.  Gambrell  and  C  T.  Gambrell,  at  23,  North  Side,  Clapham 
Common,  B.W.,  as  Gambrell  Bros.  The  subscribers  are  :— F.  W.  Gordon, 
Graylauds,  Augustine  Road,  Wimbledon  Park,  Surrey,  gentleman,  1,500 
shares :  T.  E.  Gambrell,  23,  Ngrth  Side,  Clapham  Common,  S.W.,  electrical 
engineer,  1  share  ;  C  T.  Gambrell,  '23,  North  Side,  Clapham  Common,  S.W., 
electrical  engineer,  1  share.  Private  company.  The  number  of  directors  is 
not  to  be  less  th.tn  two  or  more  than  six ;  the  first  are  F.  W.  Gordon,  T.  E. 
Gambrell,  and  C  T.  Gambrell ;  qualification,  £100 ;  remuneration,  £15  per 
n,  divisible.    Registered  by  Druces  &  Attlee,  10,  Billiter  Square,  E.C. 


Maximum  Magneto  Co.,  Ltd.  (123,507). — This  company  was 

registered  on  July  3L)th,  with  a  capital  of  £5.000  in  £1  shares  to  acquire  in- 
ventions relating  to  motor-cars  and  motor-car  pirts.  to  promote  companies, 
Ac.  and  to  adopt  an  agreement  with  W,  H.  F.  Muenz,  J.  Sherwood,  H.  M. 
Harris  and  B.  J.  Samuels.  The  subscribers  (with  one  share  each)  are  : — B.  J. 
Samuels,  10,  Dean  Street,  W..  motor  accessory  dealer  ;  J.  Sherwood,  21),  Red 
Lion  Square.  W.C.  merchant.  Private  company.  The  first  directors  are 
H.  M.  Harris,  C,  Oppermann,  B,  J,  Samuels,  J.  Sherwood  and  F.  Kubler  ; 
remuneration  as  fixed  hj  the  company.    Registered  office,  10,  Dean  Street,  W. 

Photos  Miners'  Electric  Lamp,  Ltd.  (123,479).— This  com- 
pany was  registered  on  July  29th,  with  a  capital  of  £5,000  in  4,700  10  per  cent, 
preferred  ordinary  shares  of  £1  each  and  (5,000  deferred  ordinary  shares  of  la. 
each,  to  carry  on  the  business  of  electrical  and  mechanical  engineers, 
electricians,  &c.,  and  to  adopt  an  agreement  with  K,  R.  Smith  for  the 
acquisition  of  the  patents,  inventions  and  rights  referred  to  therein.  The 
subscribers  are  :— K.  R.  Smith,  Woodlands,  Paignton,  South  Devon,  inventor 
and  patentee,  900  preferred  ordinary  shares  ;  E.  B.  Smith,  Melford  Lodge, 
Muswell  Hill,  N.,  stockbroker,  925  preferred  ordinary  shares;  G.  W.  Cook, 
3,  Broad  Street  Buildings,  solicitor,  50  preferred  ordinary  shares.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five 
the  first  are  E.  R.  Smith,  K.  R.  Smith  and  G.  W.  Cook.  Registered  by  Water- 
low  4  Sons,  Ltd.,  London  Wall,  E.C. 
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Winderiuero  and  District    Electricity    Supply    Co.,    Ltd. 

41,461).— Trust  deea  dated  Jun«'J6th,  1912  (supplement nl  to  trust  deed  dated  . 
November  11th,  1902,  securing  £20,000  first  mortgage  debenture  stock),  charged 
on  land  at  Troutbeok  Bridge,  and  company's  other  property,  present  and 
future,  including  uncalled  capital  and  benefit  of  all  present  and  future  pro- 
visional orders  for  electrical  lighting.  Trustees:  A.  M.  Sing,  Dawstone, 
Windeimere;  and  A.  H.  E.  Wood,  Browhead,  Windermere.  The  supple- 
mental deed  extends  time  for  repayment  of  stock  until  December  3l3t,  1932, 
and  increases  rate  of  interest  from  4A  to  5  per  cent,  per  annum  and  otherwise 
varies  principal  deed. 

Cleveland  and    Durham   Electric  PoTrerj  Ltd.    (89,539).— 

Charge  dated  May  29th,  1912  (supplemental  to  agreement  dated  June  13lh, 
1911),  to  secure  £31,(500  or  such  other  sum  as  may  be  payable  under  the  terms 
of  the  agreement.  Property  charged  :  Above-mentioned  agreement  relating 
to  generating  and  other  plant  at  or  near  Horden  and  Shotton  Collieries,  and 
benefit  of  wayleaves  and  leases  required  for  carrying  out  the  same,  Holders  : 
Industrial  Plant  Co.,  Ltd.,  Milburn  House,  Newcastle-on-Tyne. 

British  and  Colonial  Lighting  Co.,  Ltd.  (100,6.50).— Issue 

on  June  25th,  1912,  of  £600  debentures  being  part  01  a  series  of  which  particulars 
have  already  been  filed. 

Callender's  Share  and  Investment  Tnist,  Ltd.  (121,778).— 

Trust  deed  dated  March  30th,  1912,  to  secure  £115,000,  charged  on  securities 
amounting  in  all  to  £116,000  in  the  Anchor  Cable  Co.,  Ltd.,  Lancashire  Power 
Construction  Co.,  Ltd.,  Yorkshire  Electric  Power  Co.,  and  the  Uxbridge  and 
District  Electric  Supply  Co.,  Ltd.,  and  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Trustees :  Sir 
Henry  8.  King,  K.C.I.E.,  65,  Cornhill,  E.G.,  and  Sir  James  P.  Plannery,  Bart., 
M.I.C.B.,  9,  Penchurch  Street,  E.G. 

Power  Gas   Corporation,  Ltd.— Afrreement  dated  July  9th, 

1912,  to  secure  all  moneys  not  exceeding  £75,000,  which  the  mortgagees  may 
pay  to  Parr's  Bank,  Ltd.,  under  or  by  virtue  of  a  certain  guarantee,  charged 
on  Parkfleld  Works,  at  Stockton-on-Tees,  contained  in  mortgage  to  the 
Corporation  by  virture  of  deposit  of  deeds,  to  secure  not  more  then  £100,0tl0. 
Holders:  R.  L.  Mond,  J.P..  Combe  Bank,  Sevenoaks ;  Sir  Alfred  M.  Mond, 
Bart.,  35,  Lowndes  Square,  W. ;  E.  8.  Mond,  22,  Hyde  Park  Square,  W. ;  and 
B.  P.  Hawkesley,  SO,  Mincing  Lane,  E.C. 

Reason   Mannfactiiring  Co.,  Ltd.  (61,701).— Mortgage  dated 

July  4th,  1912,  to  secure  £2,000,  and  any  other  present  or  future  indebtedness 
of  the  company  to  the  mortgagees  (Barclay  &  Co.,  Ltd..  64,  Lombard  Street, 
E.C,  and  North  Street,  Brighton),  charged  on  present  and  future  indebtedness 
of  company's  customers. 

Barbados  Electric  Supply  Corporation,  Ltd.   (ioi,B(>7). — 

Particulars  of  £15,000  debentures  created  June  27th,  1912,  filed  pursuant  to 
Bee.  93  (3)  of  the  Companies'  (Consolidation)  Act.  1908,  the  amount  of  the 
present  issue  being  £10,000.  Property  charged  :  The  company's  undertaking 
and  property,  present  and  futu'e,  including  uncalled  and  unpaid  capital,  and 
sums  payable  in  respect  of  4,828  preferred  and  participating  shares  unissued, 
and/or  any  new  shares  hereafter  created  and  issued.    No  trustees. 

Lllken  Co.,  Ltd.— Debenture  for  £1,200  dated  July  4th,  1912, 
charged  cii  the  company's  undertaking  and  prn]>erty,  present  and  future,  in- 
cluding uncalled  capital.  Holders:  The  Luukeiiheimer  Co.,  Cincinnati,  Ohio, 
U.S.A. 

Foster  Engineering  C«.,  Ltd.  (94,371).  Particulars  of  £10,000 
debentures,  created  May  Slst,  1912,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being  £2,600. 
Property  charged  :  The  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.    No  trustees. 

Evershed  &  Vignoles,  Ltd.  (43,206).— Issue  on  June  28th,  1912, 
of  £3,.100  debentures,  being  balance  of  a  series  for  £15,000,  particulars  of 
which  have  already  been  filed. 

Indicating   Fuse    .and    General  Manufacturing  Co.,   Ltd. 

—Debenture  dated  June  28th,  1912,  to  secure  £100,  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holder  :  Capt.  W.  J.  Beton,  Trunk  Cottage,  Cove,  Parnborough,  Hants. 

AluminiumCorporation,  Ltd.  (106,421).— Trustdeed  dated  June 

17th,  1912,  to  secure  £10,000  second  mortgage  debenture  stock,  charged  on  certain 
lands  and  premises  in  Carnarvonshire,  and  rights,  privileges  and  powers,  &c. 
Trustees  :  Mortgage  Investment  and  Contract  Corporation,  Ltd.,  60,  London 
Wall,  E.C, 

Durell  Walker  &  Co.,  Ltd.— Particulars  of  £1,000  debentures, 
created  July  15lh,  1912,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies  (Consoli- 
dation) Act,  1908,  the  whole  amount  being  now  issued.  Property  charged : 
'I'he  company's  undertaking  and  property,  present  and  future,  including  un- 

calleil  CHpital  (if  any).     No  trustees. 

British  I'liion   Lamp  Works,  Ltd.— Particulars  of   £10,000 

debentures,  created  June  26ta,  1912,  filed  pursuant  to  Sec.  93  (S)  of  the  Com- 
panies' (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged :  The  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.    No  trustees. 

Urban  Electric  Supply  Co.,   Ltd.  (.57,986).— Eeturu   <lated 

Jane  l'2th,  filed  June  27th,  1912;  capital,  £640,000  in  80,000  ordinaty  shares  of 
£3  each;  .')0,000  preference  shares  of  £5  tach  and  150,000  shares  of  £1  each  ; 
80,000  ordinary  and  50,000  preference  shares  taken  up  ;  £3  per  share  called  up 
on  the  ordinary  and  £5  per  share  on  the  preference  j  £490,000  paid.  Mort- 
gages and  charges  :  £856,723. 

Union  Electric  Co.,   Ltd.    (71,115)— Return  dated  May  6th, 

filed  May  9th,  1912;  capital,  £'25,000  in  £1  shares;  24,250  shares  taken  up  ; 
£1  per  share  called  up  on  4,250  and  Is.  per  share  on  19,E0O;  £5,'225  paid; 
£500  considered  as  paid  on  £00  shares.     Mortgages  and  charges  :  Nil. 

Northwood  Electric  Light  and  Povfer  Co.,  Ltd.  (66  312J.— 

Return  dated  June  21st,  filed  July  12th,  1912.  Capital  .f30,000  in  £1  shares 
(15,000  5  per  cent,  cumulative  preference),  12,357  ordinary  and  6,730  preference 
shares  taken  up.  £1  per  share  called  up  on  S,132ordinary  and  6,730  preference. 
£14,862  paid,  £4,2'25  coirsidered  as  paid  on  4,225  ordinary.  Mortgages  and 
charges:  £2,876, 

Riiyninev  Valley  and  General  Electric  Supply  Co.,  Ltd. 

(89,413),— Return  dated  June  17th,  filed  July  1st,  1912.  Capital  £6,000  in 
XI  shares  (2,.''.0O  preference).  1,877  ordirary,  and  140  preference  shares 
taken  np.  £1  per  share  called  up  on  1,200  shares.  £l,110paid,  leaving  £90 
in  arrears.  £817  considered  as  paid  on  817  shares.  Mortgages  and  charges ; 
£1,100. 


Shanghai    Electric    Construction,   Ltd.   (86,795). — Return 

dated  May  aoth,  1912,  filed  same  date.  Capital  £.320,000  in  £10  shares.  All 
shares  taken  up,  .£317,000  paid,  £3,000  considered  as  paid.  Mortgages  and 
charges :  Nil, 

Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd.  (86,932).— 

Return  dated  May  14th,  filed  June  29th,  191'2.  Capital  £500,000  in  50,000 
preference  shares  of  £5  each  and  250.000  ordinary  shares  of  £1  each.  50,000 
preference  and  177,001  ordinary  shares  taken  up,  £5  per  share  called  up  on 
60,000  preference  and  .£1  per  share  on  112,001  ordinary.  £:561,999  paid,  leaving 
£2  in  arrears,  £65,000  considered  as  paid  on  05,000  ordinary  shares.  Mortgages 
and  charges  :  £198,890, 

Birmingham    and    Midland   Tram-ways,  Ltd.  (19,077),— A 

memorandum  of  satisfaction  in  full  on  February  29th,  1912,  of  mortgages 
advised  as  outstanding  under  Sec.  12  of  Company's  Act,  1907,  securing  £4,750, 
has  been  filed. 

Woking  Electric  Supply  Co.,  Ltd.  (46,175), — Issues  on  various 

dates  from  i-'ebruary  8th  to  June  8th,  1912,  of  £2,850 debentures,  parts  of  a  series 
of  which  particulars  have  already  been  filed,  A  memorandum  of  satisfaction  to 
the  extent  of  £3,000  of  trust  deed  dated  March  1st,  1906,  securing  an  indefinite 
amount,  has  also  been  tiled, 

Leatherliead  and  District  Electricity  Co.,  Ltd.  (7ii,637).— 

Trust  deed  dated  July  2nd,  1912,  to  secure  £15,000  debenture  stock,  charged  on 
land  in  Fetcham,  Surrey,  with  buildings  thereon  and  company's  other  assets, 
present  and  future,  including  uncalled  capital.  Trustee:  P,  P,  Ralli,  Ashsteaa 
Park,  Surrey. 

A.  Reyrolle  &  Co.,  Ltd.  (70,210).— Issue  on  July  12tb,  1912,  of 
£300  debentures,  part  of  a  series  of  which  particulars  have  already  been  filed. 

Roger  Dawson,  Ijtd. — Deed  of  charge  on  1,  Berners  Street, 
Oxford  Street,  W.,  and  a  sinking  fund  policy,  dated  July  17th,  1912,  supple- 
mental to  mortgage  dated  June  Igth,  1908,  securing  £(^,500  and  further 
advances,  now  £9,600.  Holders  ;  Alliance  Assurance  Co.,  Ltd.,  1,  Bartholomew 
Lane,  E,C, 

Safety  Light,  Ltd.— Particulars  of  £17,500  debentures,  created 

June  21st,  1911,  filea  pursuant  to  Sec,  93  (3)  of  the  Companies'  (Consolidation) 
Act,  1908,  the  whole  amount  being  issued  on  July  3rd,  1919.  Property  charged; 
The  company's  undertaking  and  property,  present  and  future.    No  trustees. 


CITY    NOTES. 


Central  London  Railway  Co. 

The  half-yearly  meeting   was   held   on    Thursday    last    week  at 
the  Ilolborn  Restaurant,  Dr.  H.  F.  Parshall  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Ei.ECTRlCAi.  Review,  p.  184),  said  that  during  the  half-year  the 
balance  of  the  4  J  per  cent,  preference  stock,  £95,0(i0,  had  been 
issued.  The  capital  expenditure  had  been  ie7S,50I,  the  principal 
item,  namely,  £71,991,  being  in  respect  to  the  Liverpool  Street 
extension.  Notwithstanding  the  difficulties  under  which  that 
work  had  been  carried  out  owing  to  industrial  unrest  and  the 
very  considerable  delay  caused  thereby  in  the  delivery  of  all  kinds 
of  materials,  this  extension  was  opened  for  public  traiEc  on  July  28tb . 
Great  credit  was  due  to  the  contractors  as  well  as  to  their  own 
staff  in  having  achieved  that  result.  It  was,  of  course,  too  early 
to  say  what  benefit  the  company  would  derive  from  the  extension, 
but  during  the  past  few  days  it  had  been  a  great  convenience  to 
the  public,  and  they  had  every  reason  to  believe  that  it  would  prove 
to  be  a  valuable  source  of  revenue  to  the  company.  As  regarded 
further  capital  expenditure,  there  Avas  to  be  spent  on 
Liverpool  Street  during  the  coming  half-year  £36,000 
and  in  subsequent  half-years  £20,000,  making  a  total  of  £56,000, 
to  complete  this  extension.  In  connection  with  the  Ealing  and 
Shepherd's  Bush  extension  the  expenditure  during  the  half-year 
would  be  £38,000,  and  in  subsequent  half-years  £120,000,  making 
a  total  of  £158,000.  Additional  rolling  stocks  would  cost  .-€71,000. 
The  completion  of  the  Ozonair  system  of  ventilation,  installation 
of  automatic  signalling,  fireproofing  of  platforms  and  sundry  items 
would  cost  £23,000,  making  a  total  expenditure  of  £308,000. 
To  meet  this  they  had  unissued  debenture  stock  amounting  to 
£160,000.  There  was  also  a  small  balance  due  in  respect  of  the 
unissued  4i  per  cent,  preference  stock  of  £600,  which  with  the 
balance  at  credit  of  capital  account  of  £165,526,  made  a  total  of 
£326,126,  They  would  remember  that  the  Metropolitan  Rail- 
way Co,,  in  the  jiresent  session  of  Parliament,  promoted  a  Bill 
whereby  they  sought  to  obtain  running  powers  over  the  Ealing  and 
Shepherd's  Bush  Railway.  He  was  pleased  to  say  that  by  the  joint 
efforts  of  their  company,  and  the  Great  Western  Railway  Co ,  the 
portion  of  the  Bill  affecting  their  raOway  was  rejected,  'The  Great 
Western  Railway  Co,  were  now  pushing  ahead  as  rapidly  as  pos- 
sible with  the  construction  of  their  portion  of  the  line  and  work 
had  been  commenced  on  their  connecting  portion  at  Wood  Lane. 
Turning  to  the  revenue  account,  the  railway  last  half-year  had  car- 
ried 17  million  passengers  which  compared  with  the  same  period  last 
year  was  a  decrease  of  2,757,000  passengers  with  a  decrease  in 
receipts  of  £18,875.  The  decrea.se  in  receipts  was  principally  due 
to  various  forms  of  competition,  mainly  by  motor-buses.  The 
coal  strike  in  the  early  part  of  the  year  was  also  responsible  for  a 
portion  of  the  decrease,  since  during  that  period  there  were 
generally  fewer  passengers  travelling.  There  was  also  to  be  taken 
into  account  the  fact  that  the  receipts  for  June  of  last  year  were 
abnormal  owing  to  the  Coronation  festivities.  Against  this  decrease 
in  passenger  receipts  there  was  an  increase  in  miscellaneous 
receipts  of  £3,399,  bringing  the  net  decrease  in  revenue  to  £15,47(), 
Against  those  decreases  there  had  been  effected  a  further  reduction 
in  the  working  expenses,  which,  including  rates  and  taxes,  amounted 
to  £12,239  so  that  the  balance  to  net  revenue  showed  a  diminution 
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of  only  :C;i,-M".  Tho  percentage  of  workinir  eipenaes  to  traffic 
receipta  was  r,'.)-14  ajfauiHt  til'O'.i  in  the  oorrespondinp:  period 
Inst  year,  beinp;  an  decrease  of  1115  per  cent.  The  uroBS 
receipts  amounted  to  Cl.tl.GSS,  and  after  dediiotinir  working 
expenses  amounting  to  jli7I,iMJ'.i,  there  wa8  a  balance  to  net  revenue 
of  rt:(;2,(ir.t.  After  providing  for  debenture  interest  and  other  pay- 
ments amounting  to  £19,711),  there  wa-s  an  available  balance 
of  ;i;7(i,(')70,  as  compared  with  £7(3,H78  last  year.  The  interest 
on  the  I J  per  cent,  preference  stock  amounted  to  £10,800. 
A  dividend  on  the  undivided  ordinary  stock  at  the  same 
rate  as  last  half-year,  viz.,  :i  per  cent.,  and  4  per  cent,  on 
the  preferred  ordinary  stock,  would  take  £:iO,.'i:!>',  leaving  a 
balance  of  £:iO,2:is  to  be  carried  to  the  next  half-year.  The  season- 
ticket  facilitiiw  had  been  very  larprely  extended,  and  the  greatest 
advantage  hail  been  taken  by  the  public  of  the  monthly  seasons, 
and  also  the  short-distance  tickets. 

The  Right  Hon.  ViscoiNT  St.  Ali>\vvx  seconded  the  motion, 
and  the  report  was  adopted. 

The  CiiAiUMAN,  in  reply  to  a  question,  said  they  had  no  idea  of 
extending  the  line  in  the  West  End.  except  the  Ealing  exteniion 
which  was  near  completion. 


Indo-Earopean  Telegraph  Co.,  Ltd. 

An  extraordinary  general  meeting  was  held  on  Thursday  last  week, 
at  the  offices,  18,  Old  Broad  Street,  E.G.,  Mr.  .1.  Herbert  Tritton 
presiding. 

The  Ch.^irman,  in  moving  the  resolution  approving  of  a  fresh 
clause  (S)  in  substitution  of  the  present  clause  in  the  memorandum 
of  association,  said  that  at  the  time  when  their  exi.sting 
memorandum  was  drafted,  as  far  back  as  181)8,  the  practice  in 
drafting  such  documents,  and  the  law  concerning  their  interpreta- 
tion, seemed  to  have  differed  considerably  from  present  usage.  In 
those  days  it  was  the  practice  to  state  the  main  objects  qf  the  com- 
pany in  somewhat  general  terms,  and  to  leave  all  subsidiary  matters 
to  be  covered  by  general  words,  or  to  be  provided  for  in  the  articles 
of  association.  According  to  present  practice  the  reverse  plan 
prevailed,  namely,  to  define  with  some  fulness  and  considerable 
precision  in  the  memorandum  of  association  the  powers  exercisable 
by  the  company,  and  to  treat  matters  not  so  specifically  authorised 
and  defined  as  outside  the  powers  of  the  company  ;  and  the 
authority  of  the  directors  or  the  power  of  the  company  to  do  any 
act  was  open  to  question,  unless  the  act  was  in  terms  authorised 
by  the  memorandum  of  association.  When  they  altered  their 
articles  in  June,  I'.U  1.  they  expunged  a  good  many  of  the  directors' 
powers  then  contained  in  the  articles  as  they  ol)viously  had  no 
place  in  them,  after  they  had  revised  them  and  brought  them  up 
to  date.  Con8e<iuently,  the  directors'  powers  remaining  in  the 
memorandum,  os  it  stood  before  alteration,  were  very  meagre — 
except  by  implication — in  fact,  as  meagre  as  they  possibly  could  be. 
The  directors  had  hitherto  avoided  the  revision  of  the  memorandum 
(although  strongly  recommended  by  their  legal  advisers  to  do  so) 
on  account  of  the  various  complications  involved  in  going  to  the 
concessionary  Governments,  the  shareholders,  and  the  High  Court 
for  approval.  They  felt,  however,  that  they  could  not  do  justice 
to  the  business  of  the  company  which  naturally  became  extended 
with  succeeding  years,  without  taking  the  alteration  of  the 
memorandum  in  hand,  and  they  came  to  the  shareholders  for  that 
purpose  that  day. 

Siu  Francis  Mowatt  seconded  the  resolution,  which  was  carried 
unanimously. 


Metropolitan  Railway  Co. 

The  half-yearly  general  meeting  was  held  on  Wednesday  last  week 
at  the  Great  Eastern  Hotel,  E.C.,  the  Right  Hon.  Lord  Aberconway 
presiding. 

The  ('HAiliMAN,  in  moving  the  adoption  of  the  report  (see  Ei  EC- 
TKicAL  Review,  page  1S6),  said  it  was  of  a  satisfactory  character, 
having  regard  to  the  adverse  conditions  under  which  they  had 
been  working  during  the  past  six  months.  The  receipts  showed  a 
decrease  of  £!i,OUO  and  the  expenditure  a  decrease  of  £4,000.  The 
traffic  decreases  were  in  the  carriage  of  passengers  and  coal.  Tie 
strike  amongst  the  miners  throughout  the  country  was  the  direct 
cause  of  the  falling  off  in  their  coal  traffic,  and  was  one  of  tie 
causes  of  the  falling  off  in  their  passenger  traffic.  He  was  hapj  y 
to  say  that  throughout  the  period  of  the  strike  they  were  able  to 
maintain  a  very  efficient  service  of  trains  over  their  system,  and 
when  it  was  over  they  had  still  several  weeks"  supply  of  fuel  at 
their  works.  In  view  of  the  labour  difficulties  generally,  thfy 
adopted  a  policy  some  12  months  ago  of  keeping  a  considerable 
stock  of  power-house  coal  stored  at  Xeasden.  and  when  the  recent 
miners'  strike  became  imminent  they  increased  that  stock  to  what 
they  considered  a  sufficient  extent  to  tide  over'the  stoppage  at  the 
pits.  In  this  way  they  were  able  at  very  small  increased  expense 
to  run  their  train  services  without  interruption,  and  with  only  a 
few  modifications,  during  the  slack  periods  of  the  day.  They 
were  still  feeling  the  effects  of  increased  'bus  competition,  but  they 
were  doing  all  that  they  could  to  meet  the  situation  by  offerirg 
counter-attractions  by  their  frequent,  regular,  and  comfortable 
services.  Their  receipts  from  season  tickets  had  advanced  by  nearly 
£2,000,  which  was  evidence  of  the  growing  popularity  of  the  line. 
On  the  expenditure  side  of  the  account  the  only  items  that  called 
for  mention  were  the  locomotive  and  generating  expenses,  which 
were  down  to  the  extent  of  £4,000,  and  carriage  and  wagon  repairs, 
which  showed  a  saving  of  about  £1,800.  With  regard  to  the  first  of 
these  items,  he  thought,  considering  the  higher  price  they  had  had  to 


pay  for  coal  during  the  last  halfyuar,  it  was  exceedingly  gratifying 
to  be  able  to  show  ho  substantial  a  reduction  in  the  cost  of  their  elec- 
trical power.  They  had  now  three  of  their  reconstructed  machines 
in  commercial  operation  at  Neasden,  and  they  were  showing  very 
favourable  results.  I'rom  their  experience  up  to  the  present  time 
he  had  no  hesitation  in  saying  that,  when  the  whole  of  the  work 
was  completed,  the  results  in  economical  working  would  fully 
justify  their  expectations.  While  on  that  subject  he  would  remind 
theiM  that  they  were  paying  for  the  replacement  of  the  machines  out 
of  the  renewal  fund  which  they  had  been  building  up  for  sf  me  years 
past,  and  their  only  charge  to  capital  was  such  a  proportion  of  the 
total  cost  OS  was  represented  by  the  increased  productive  capacity 
of  the  power  house.  They  had  during  the  half-year,  by  the  intro- 
duction of  more  economical  methods  of  working  their  steam 
services,  made  considerable  savings  in  engine  power  and  in  the 
consumption  of  locomotive  coal.  In  the  net  revenue  account  the 
only  item  calling  for  special  mention  on  the  debit  side  was  the 
electrical  renewal  and  depreciation  fund,  to  which  they  proposed  to 
place  £7,500  this  time  compared  with  £5,0o0  12  months  ago.  They 
had  already  proved  the  usefulness  of  that  fund,  and  he  was  sure 
they  would  agree  with  him  that  it  was  a  wise  precaution  to  keep 
it  up  to  a  good  level.  The  average  fare  per  passenger  during  the 
last  half-year  had  been  1  4S(;d.,  as  compared  with  ri87d.,  and  the 
ratio  of  expenses  to  gross  receipts  ts'Jl  per  cent,  compared  with 
4882  per  cent,  in  the  corresponding  pfriod,  while  the  ratio  of 
expenses  to  traffic  rtceipts  alone  was  54 '42  per  cent.,  compared 
with  5.{  1)8  per  cent,  last  year.  The  balance  available  for 
dividend  was  £158,815,  or  £7, '.ii:!  less  than  in  the  corresponding 
period.  They  had  dividend  to  pay  on  increased  ordinary  capital 
which  they  had  issued  to  the  extent  of  £7211,701)  during  the  past 
half-year.  They  were  able  out  of  the  balance  to  pay  the  full 
dividends  on  their  several  preference  stocks,  and  also  to  pay  a 
dividend  at  the  rate  of  1 J  per  cent,  per  annum  on  the  full  amount 
of  their  ordinary  stock,  and  to  carry  forward  £4,600,  which  was 
about  £500  more  than  last  year.  He  was  sorry  that  it 
should  be  necessary  to  declare  a  somewhat  smaller  dividend  than 
a  year  ago,  but  the  circumstances  had  been  entirely  exceptional, 
and  nearly  all  the  companies  whose  accounts  had  been  published 
up  to  the  present  time,  and  who  had  been  affected  by  the  deplorable 
strike  among  the  coal  miners,  had  had  to  show  a  smaller  return  for 
the  half-year.  The  National  Insurance  Act  would  cost  the  com- 
pany approximately  £2,5(iO  a  year.  The  electrification  of  the  East 
London  line  was  being  pushed  on  with,  and  they  expected  it  to  be 
comi)leted  in  the  early  months  of  next  year.  As  soon  as  this  was 
done  they  would  resume  the  running  of  through  trains  from  their 
line  to  New  Cross,  and  by  arrangement  with  the  other  lessee  com- 
panies they  had  undertaken  to  provide  the  rolling  stock  for,  and  to 
run,  the  local  services  on  the  East  London  line.  There  was  a 
distinct  community  of  interest  between  places  served  by  the  East 
London  line  and  certain  parts  of  their  system,  and  they  looked 
forward  to  a  very  considerable  development  of  traffic  from  the  new 
services  that  would  thus  be  opened  up.  The  Bill  that  they  prc- 
moted  in  the  present  session  of  Parliament  for  the  making  of  a 
branch  line  at  Watford  and  for  the  widening  of  their  existing  line 
between  Finchley  R:.ad  and  Wembley  had.  notwithstsndiig  the 
strenuous  opposition  of  the  L.  ..^  N.  W.  Co.,  passed  both  Houses  of 
Parliament,  and  was  new  awaiting  the  Royal  Assent.  He  explained 
at  the  Wharnclitfe  meeting  last  January  their  reasons  for  pro- 
moting this  Bill,  and  he  thought  that  they  were  entitled  to  assume 
frtmi  the  fact  that  after  very  searching  inquiry  before  Committees 
of  both  Houses  the  powers  they  sought  had  been  granted,  that  they 
were  right  in  their  judgment  as  to  the  necessity  for  the  two 
extensions  they  had  in  view.  He  did  not  think  that  their  friends 
the  North-Westem  Co,  need  fear  that  they  would  permanently 
affect  their  business  in  Watford,  because  they  considered  that  their 
advent  there  would  tend  to  such  a  development  of  the  p'ace  thatany 
traffic  they  lost  in  the  first  instance  they  would  regain  later  on 
by  the  general  enlargement  of  the  town.  During  the  last 
half-year  they  had  increased  their  ordinary  capital  to  the 
extent  of  £729,000.  As  they  knew,  it  was  some  time  since  they 
raised  any  new  capital,  and  as  they  had  been  expending  in 
various  directions  their  capital  account  became  overdrawn,  and  they 
had  in  hand  and  in  prospect  various  works  which  would  cost  a 
considerable  amount  of  money.  They  had  been  waiting  for  some 
time  for  a  favourable  opportunity  to  get  out  Eome  new  stock,  and 
when  the  price  of  the  ordinary  stock  rose  a  few  weeks  ago  they 
took  advantage  of  the  situation  to  sell  the  stock  which  they  had 
created  but  not  issued.  The  transaction  was  an  eminently  satis- 
factory one  from  the  point  of  viev  of  the  price  they  obtained  for 
the  stock,  and  their  capital  account  was  now  well  in  credit. 
W^hile  the  past  half-year  had  not  shown  as  satisfactory  a  result  as 
some  preceding  half  years,  there  ha'3  been  very  exceptional  circcm- 
stances  operating  against  them,  and  his  colleagues  on  the  board 
and  he  saw  no  reason  to  alter  the  view  they  had  expressed  to  them 
previously,  namely,  that  if  they  could  be  secure  from  unfair 
competition  they  had  every  reason  to  be  optimistic  as  to  the  future 
of  the  line.  Their  undertaking  was  sound  in  every  wiy.  it  met, 
and  met  well,  a  great  public  dtmand,  and  with  the  continuance 
of  a  liberal  policy  on  the  part  of  the  board  and  the  assittance  of  a 
Zealous  staff  cf  officers  and  men,  they  thought  that  they  might 
look  forward  with  confidence  to  a  better  return  on  the  capital  that 
they  had  invested  in  the  company. 

Lt.-Col.  Cliffoed  Peobyn  seconded  the  motion  and  the  report 
was  adopted. 


Broiiiptoii  and  Kensington  Electricity  Co.,  Ltd.— 

The  directors  announce  an  interim  dividend  at  the  rate  of  9  per 
cent,  per  annum. 
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Liverpool  Overhead  Railway  Co. 

Ik  their  statement  for  the  half-year  ended  June  30th,  the  directors 
report  that  the  groga  revenue  receipts  amount  to  £41,407,  and  the 
working  expenses  to  £28,31;!. 

The  number  of  passengers  carried  during  the  last  two  years  is  as 
follows  :  — 

Half-year  Half-year   Hall-year     Half-year 
to  December,  to  June,  to  December,  to  June, 
1910.  1911.  1911.  1912. 

First  class S(;7,911       579,328        017,097        628.352 

Third  class  (incldg.  tvmwya.)  . .      3,280,261     3,113,073      3,398,009      3,3'13,S9l 
Workmen  (spec.  ret.  tickets)  . .      1,663,128    1,701,196      1,723,340      1,919,696 

Total.  .         .  .       5,391,300     5,393.697      5.738,506      5.871,339 

The  improvement  in  the  extent  of  the  traffic  during  the  past 
half-year  is  an  encouraging  feature.  The  coal  strike  increased  the 
working  expenses,  but  a  service  was  maintained  throughout  the 
trouble,  which  proved  a  great  convenience  to  the  trade  of  the  Port. 
The  permanent  way  and  rolling  stock  are  in  excellent  condition. 

The  receipts  from  passenger  traffic  were  £40,082,  and  miscel- 
laneous receipts  and  interest  £1,H2.5,  making  £41,407,  less  working 
expenses  and  transfer  to  renewal  fund  £2K,313,  leaving  £13,0114. 
After  deducting  interest  on  mortgage  debentures,  and  on  calls  paid 
in  advance  £4,32:i,  there  remains  £8,765,  plus  £4,7(>3  brought 
forward,  leaving  available  for  dividend  £13,528,  out  of  which  the 
directors  recommend  dividends  at  the  rates  of  5  per  cent,  per 
annum  on  the  preference  shares,  and  2  per  cent,  per  annum  on  the 
ordinary  shares,  payable  on  and  after  August  15th,  leaving  £4,852 
to  be  carried  forward. 

The  meeting  is  called  for  August  13th. 


IHetropolifan  District  Railway  Co. 

The  half-yearly  meeting  was  held  on  Thursday  last  week  at  the 
Westminster  Palace  Hotel,  S.W.,  Lord  George  Hamilton  in  the 
chair. 

The  Chaibman,  in  moving  the  adoption  of  the  report  (see  Elec. 
Rev.,  p.  185),  said  the  half-year  had  to  be  compared  with  the  six 
months  of  the  previous  year,  when  the  receipts  were  abnormally 
increased   by  the  Coronation   festivities.     During   the  past   half- 
year  they  had  had  no  assistance  of  that  kind,  but  instead  they  had 
had   to   deal   with    two  strikes,    both   of   which  had    materially 
affected  them.      They   had   been  obliged   to  pay   a  large  sum  to 
ensure  a  supply  of  coal  during  the  coal  strike,  and  they  had   also 
been  put  to  considerable  expense  to  get  coal  up  the  river  to  their 
power  house  at  Chelsea  owing  to  the   dock  strike.     Yet,  notwith- 
standing those  untoward  expenses,  the  gross  revenue  had  amounted 
to    £344,000,   being  an   increase  of    £9,800  over   that  of  the   cor- 
responding half  of  last  year.     The   working   expenses   showed   an 
apparent  decrease  of   £13,(i00,  but  that  was  due  to  a  change  in  the 
form   of  accounts  necessitated   by  the  acquisition  of   the  power 
house    undertaking   by   that  company   and    the   London   Electric 
Railway  Co.     The  cost  of  electric  train  working  for  the  half-year 
amounted    to    £63,373.    as    compared   with    £79,215,    showing   a 
decrease  of   £16,000,  but  in  addition  they  had  had  to  pay  .»;17,212 
as  rent  for  the  Lot's  Road  power  house.     Speaking  generally,  the 
acquisition  of  the  Lot's  Road  power  house   by  the  railway  com- 
panies   had    quite     fulfilled    their    anticipations.       It    had    been 
a    distinct      advantage      to      them,     as      it    had     given     them 
control     of     their      own     supply     of     energy,     and      if     they 
were  fortunate  enough  to  make  contracts  by   which  they  could 
sell  their  surplus  power  to  outside  companies  the  cost  of  supply  to 
themselves  ought  to  be  diminished.      The  balance  of  net  revenue 
amounted  to  £83,491,  against  £82,900.     They  were  able  to  pay  the 
full   dividend  of  4   per  cent,  on  the  guaranteed  stock,  4  J  per  cent, 
on  the  preference  stock,  and  2  per  cent,  on  the  second  preference. 
That  payment   of   2   per  cent,  on  the  second  preference  gave  the 
holders  of  that  stock  2  per  cent,  for  the  whole  year.       He  hoped 
that  as  their  progress  went  on  they  would  be  able  to  gradually 
increase  that  dividend  until  it  attained  its  maximum  of  5  per  cent., 
and  then  there  would  be  nothing  to  intervene  between  the  ordinary 
shareholders  and  a  dividend.      During  the  last  half-year  £150,000 
prior   lien   debenture   stock  had  been  sold  to  provide  the  cost  of 
additional  rolling  stock  and  various  other  improvements.      Apart 
from  that  issue,  the  capital  expenditure  during   the  half-year  was 
£30,744,  and  they  estimated  their  further  capital  expenditure  in 
subsequent   years   at   £143,000.      The  train  service  continued  to 
show  substantial  improvement,  especially  in  the  western  extension, 
and  there  were  two  very  satisfactory  facts  in  connection  therewith. 
The  first  was  that  the  train-mileage  showed  an  increase  of  640,000 
miles,  notwithstanding  which  the  earnings  per  car-mile  were  9'59d., 
an  increase  over  the  corresponding  period  last  year  of  '19d.      The 
increase    in    passenger    receipts    was    £11,862  ;     the  parcels  and 
goods  traffic  showed  a  small  decrease  of   £410,  and  season  tickets 
showed  an  increase  of  £6.014.    The  first  class  ordinary  receipts 
showed  a  decrease  of  £348,  or  1'94  per  cent ,  and  the  third  class,  in- 
cluding workmen's  trains,  an  increase  of  £6,196,  or  2'48  per  cent. 
The  number  of  passengers  carried  was  42.910,000,  being  an  increase 
of  1,406,000  or  3'39  per  cent.,  which  constituted  in  itself  a  record 
in  the  history  of  the  company   as  to  the  number  of  passengers 
carried   in  any  one  half-year.     Considering  the  difficulties   under 
which  they  had  had  to  work  during  the  past  half-year,  he  thought 
it  would  be  generally  admitted  that  the  net  result  was  satisfactory, 
particularly  when  they  took  into  consideration  that  their  traffic, 
especially  for  short  distances,  was  affected  by  the  motor  omnibus. 
The   Insurance   Act  would  cost  the  company  about   £1,600  per 
annum.    Dealing  with  the  general  situation,  he  would  point  out 


that  during  the  past  12  months  they  had  had  to  deal  with  three 
strikes,  all  afllecting  the  transport  service  of  the  country.  They 
first  had  the  railway  strike  of  last  autumn,  they  then  had  the  coal 
strike  of  last  spring,  and  they  were  only  just  emerging  from  the 
throes  of  the  dock  strike.  He  wished  to  make  only  one  comment  on 
those  strikes.  The  attention  of  everyone  who  took  an  interest  in 
the  social  welfare  of  this  country  had  been  directed  towards  the  rise 
in  price  of  the  necessaries  of  life  during  the  past  few  years.  Every 
strike  of  this  kind  tended  to  aggravate  that  rise,  for  in  each  one  of 
the  strikes  to  which  he  had  alluded,  the  price  of  some  necessities  of 
life  went  up  in  consequence,  and  they  did  not  return  to  the  figure 
at  which  they  were  before  the  strike.  It  was  well  to  bear  the  fact 
in  mind  that  these  strikes  did  not  merely  affect  the  employer  and 
employed,  but  they  prejudicially  affected,  in  their  after  consequences, 
the  consuming  interests  of  the  whole  working  classes  of  the  country. 
Let  them  sincerely  hope  that,  if  differences  of  opinion  should  arise 
in  the  future  between  those  managing  railroads  and  their  employes, 
that  some  form  of  settling  the  difference  would  be  taken  less 
suicidal  to  the  interests  of  the  wage-earning  class  than  those  to 
which  he  had  alluded. 

Sir  Charles   Dalrymple,  Bt,  seconded  the  motion,  and  the 
report  was  adopted. 


Loudon  Electric  Railway  Co. 

The  half-yearly  meeting  was  held  on  Thursday  last  week  at  the 
Westminster  Palace  Hotel,  S.W.,  under  the  presidency  of  Lord 
George  Hamilton. 

The  Ch.viu.man,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  1s6),  said  that  the  traffic  and  the  working 
expenses  had  been  both  affected  adversely  during  the  half- 
year  under  review  by  the  coal  strike  and  the  transport  strike. 
They  had  caused  the  expenditure  of  large  sums  to  secure  the 
necessary  coal  supply,  and,  as  a  result,  the  train  services  were  not 
materially  affected  during  the  strike,  but  a  true  comparison 
between  the  period  under  review  and  the  corresponding  six  months 
of  1911  was  almost  impossible,  as  they  were  comparing  with  the 
Coronation  half-year.  The  gross  recepts  had  amounted  to  £389,011, 
being  a  decrease  of  £3,800,  and  taking  into  account  the  different 
circumstances  prevailing,  that  small  decrease  was  not  unsatisfactory. 
The  working  expenses  showed  an  apparent  decrease  of  £18,750,  but 
that  decrease  was  apparent  rather  than  real.  In  previous  half-years, 
the  charge  for  the  use  of  the  electrical  plant  was  part  of  the 
operating  expenses.  Since  the  acquisition  of  the  Lot's  R)ad  power 
house,  that  charge  appeared  in  another  form  as  rent,  amount- 
ing to  £15,900.  The  ratio  of  working  expenses  throughout  the 
lines  to  gross  receipts  was  40  143  per  cent.  The  passenger  receipts 
showed  a  decrease  of  £6,000,  but  advertising  was  up  some 
.£1,900.  After  providing  for  all  fixed  charges  and  setting  aside 
£7,500  for  renewals,  they  had  a  balance  of  £121,653  available  for 
dividends,  sufficient  to  pay  the  full  dividend  of  4  per  cent,  on  the 
preference  stock,  and  1  per  cent,  on  the  ordinary,  carrying  forward 
a  balance  of  £12,014.  The  traffic,  especially  the  short  distance, 
had  been  adversely  affected,  both  by  motor  -  omnibuses  and  the 
L.C.C.  tramways.  The  company's  Bill  had  passed  both  Houses  of 
Parliament,  and  was  only  awaiting  the  Royal  Assent.  The  only 
change  of  any  importance  made  in  the  Bill  was  the  deletion  of  a 
provision  for  an  exit  to  the  street  at  the  Oxford  Circus  Station. 
The  necessary  plans  for  the  extension  of  the  railway  connecting 
the  Bakerloo  line  with  the  London  and  North  Western  Railway 
at  Queen's  Park  were  in  preparation,  and  the  extension  of  the 
Hampstead  line  from  Golder's  Green  to  Edgware  had  also  advanced, 
and  they  hoped  to  commence  actual  work  on  both  sections  at  an 
early  date.  The  capital  expenditure  during  the  half-year  had 
amounted  to  £76,600,  of  which  £21,000  was  spent  on  the  Charing 
Cross  extension  and  £39,003  on  the  Paddington  extension.  They 
hoped  that  both  those  important  developments  would  be  completed 
and  in  working  order  in  the  course  of  the  year.  To  complete  the 
two  extensions  authorised  and  to  provide  escalators  at  certain 
stations,  they  estimated  that  further  capital  expenditure  amounting 
to  £461,000  would  be  requii-ed.  The  Insurance  Bill  would  cost  the 
company  about  £1,500  a  year,  and  they  had  formed  an  approved 
society  for  their  employes,  the  solvency  of  which  would  be 
guaranteed  by  the  company. 

Sir  Algernon  West,  G.C.B.,  seconded  the  motion  which  was 
adopted. 


Metropolitan  Electric  Traiuwajs.  Ltd. — Aii  extra- 
ordinary general  meeting  is  called  for  August  14th  at  Electrical 
Federation  Offices,  W.C,  to  confirm  the  resolutions  as  to  capital 
rearrangement  passed  on  July  26th. 

"  Harper "  Electric  Piano  (1910)  Co.,  Ltd.— The 

directors  announce  a  dividend  at  the  rate  of  3i  per  cent,  for  the 
half-year  to  June  Ist. 

Hather  &  Piatt,  Ltd, — The  directors  have  declared  an 
interim  dividend  on  the  ordinary  shares  of  5  per  cent.,  being  at  the 
rate  of  10  per  cent,  per  annum,  free  of  income-tax,  for  the  half- 
year  ended  June. 

Oldham,  Asliton  and  Hyde  Tramways  Co,,  Ltd. — 

The  directors  have  declared  an  interim  dividend  of  5  per  cent,  per 
annum  on  the  ordinary  shares  for  the  half-year. 
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Torto  Kico  Itailways  Co.,  Ltd. 

In  thoir  report  lor  I'Jll  the  direotorti  state  that  the  (fross  earninj,'8 
amounted  to  $718,802,  aacoiiipared  with  an  increase  of  $187,140,  or 
;(;(■;^2  per  cent.  The  net  income  was  8;<7'J,7Hl,  an  increase  of 
If  I U', 025,  or  I  rs  I  per  cent.  After  providing'  for  interest  on  bonds 
and  dividends  on  preferred  stock,  the  surplus  was  SI'JU,.')."i'.i,  being- 
equal  to  (iGf)  per  cent,  on  the  common  stock.  This  surplus  has 
been  appropriated  as  follows  : — .Sinkinj;  fund  on  first  mortgage 
bonds,  |2'.l,UKl;  transferred  to  contingent  account.  j25, 000  ;  divi- 
dends on  common  stock,  last  two  quarters  of  year.  ¥iiO,000  ;  trans- 
ferred to  surplus  account,  •'S8."i,."il9. 

The  number  of  passengers  carried  by  the  tramway  was  6,344, 331, 
an  increase  over  the  previous  year  of  l,3:i7,o;i:(,  equal  to  26'TS  per 
cent.  The  extension  of  the  tramway  lines  through  the  new 
suburb  ''  Condado  "  was  completed  during  the  year,  and  the  earnings 
from  same  have  been  satisfactory. 

The  light  and  power  division  continues  to  show  satisfactory 
progress,  the  number  of  customers  being  5,200,  an  increase  of  714 
during  the  year.  The  following  comparative  statement  shows  the 
addition  in  connected  load  during  the  year  : — 

1911.  1910.  Increase. 

Commircittl  Incan.  Lirops  oonneoteS  60,P83  4%IV2'J  12,SC0 

Aio  Lamps I)9R  MS  31 

Municipal  Incandesotnt  Lamps  »a7  728  J09 

ElBOtrie  B'nin           715  Cll  1:M 

Motors 1,001  u.r.       149  H.r.       662  u.p. 

lleatini;  Api'liances         25S  228  3S 

Total  Load  (16-o.p.  equiv.)        . .        . .  »1,27G  eC,5«8  24,688 

Good  progress  has  been  made  in  the  construction  of  the  new 
Btorn;:e  dam  and  extension  of  the  power  house  at  Comerio.  The 
transmission  line.i  have  been  extended  to  Noguabo  and  are  now 
being  extended  to  San  Lorenzo.  Toa  linja,  Toa  Alta,  Dorado,  Vega 
Alta  and  Vega  Baja,  contracts  having  been  closed  with  these 
municipalities.  Extensive  improvements  and  additions  have  been 
made  to  the  auxiliary  steam  plant  and  sub-stations.  Additional 
yard  room  has  been  provided  for  the  handling  of  freight  at  the 
various  terminals,  and  further  sidings  have  been  constructed 
■where  necessary.  In  all,  there  has  been  expended  on  capital 
account  during  the  year  $").',], 751.  An  application  has  been  made 
for  a  franchise  authorising  the  extension  of  the  transmission  lines 
to  towns  in  the  north-western  and  south-eastern  parts  of  the  island 
not  covered  by  existing  franchises. 

In  view  of  the  company's  greatly  improved  financial  position,  and 
of  the  large  capital  expenditures  necessary  by  reason  of  the  rapid 
development  of  the  pr')i>erty,  the  board  had  decided  not  to  issue  at 
present  the  $500,000  of  additional  preferred  stock  authorised 
and  they  asked  approval  to  an  issue  of  £1,500,000  5  per 
cent  50-year  refunding  general  mortgage  debenture  stock  and/or 
bonds.  Of  this  amount  it  wa*  proposed  to  issue  £200,000  im- 
mediately to  provide  for  capital  expenditure  already  made  and  in 
progress.  £(>0O,0O0  of  the  issue  would  be  held  in  escrow  to  be 
exchanged  for  first  mortgage  bonds  outstanding.  This  would 
leave  a  balance  of  £700,000  available  for  future  extensions  as 
required. 

During  the  year  there  was  expended  and  charged  to  operating 
account  en  physical  maintenance  and  improvement  $104,854. 
Two  quarterly  dividends  on  the  Common  stock,  at  the  rate  of 
4  per  cent,  per  annum,  were  declared  in  respect  of  the  Ia.st  two 
quarters  of  the  year.  General  conditions  in  the  Island  of  Porto 
R  ico  are  highly  prosperous.  The  directors  record  their  appreciation 
of  the  efficient  services  rendered  by  Mr.  F.  \V.  Teele,  general 
manager,  and  all  other  officers  in  Porto  Rico. 


Coiiipany    Registrations   in   1»12. — The   returns  of 

new  Company  Registrations  for  the  first  half  of  1912  are  remark- 
ably satisfactory,  says  the  Irirrxturx'  (riiiinlian,  in  its  half-yearly 
review.  The  abnormal  speculative  movement  which  dominated 
the  returns  of  I'.UO,  and  which  was  still  operative  last  year,  has 
died  down,  but  the  reaction  has  not  affected  other  departments  of 
enterprise.  On  the  contrary,  there  is  decided  evidence  of  a  strong 
and  healthy  expansion  in  joint  stock  enterprise.  The  number  of 
companies  registered  in  the  half-year  increased  by  114  per  cent., 
and  the  registered  capital  by  £7,032,000,  or  8'3  per  cent.  A  notable 
feature  of  the  statistics  for  groups  of  companies  is  the  large 
amount  credited  to  finance  and  investment  concerns  Cnearly 
£10,000,000).  Fifteen  companies  were  registered  with  a  capital  of 
£1,000,000  and  over,  these  15  representing  an  aggregate  of 
£24,500,000  capital.     We  extract  the  following  figures  ; — 

First  half  of          1910  1911  1913 

Number  of  companies 3,744  3,102  9,468 

Aggregate  capital  registered. —  £  £  £ 

Electric           1,622,607  609,146  1,628,600 

EDgiueeiiDg  and  bardnate        . .  3,818,067  3,581.802  6,846,908 

Gas        170,462  645,700  224,600 

Railways  and  tramways   ..        ..  3,505.110  1,630,600  1,163,460 

Rubber 86,627,740  8,004,506  1,762,010 

Totals 131,823,169  86,066,982  92,099,698 

The  figures  for  the  engineering  trade  reflect  the  greater  activity 
in  that  industry  ;  shipping  also  shows  well.  The  motor  industry 
takes  a  more  prominent  position  than  for  several  years.  Textile 
manufacturing  and  drapery  companies  show  steady  development. 

Continental. — France. — The  report  of  the  Societe 
d'Energie  Electrique  du  Littoral  Mediterraneen  for  the  last  finan- 
cial year  shows  a  net  profit  of  £00,361,  as  compared  with  only 
£58,938  in  the  preceding  12  months. 

A  company  has  lately  been  registered  in  Guernsey  with  the  title 
La  Compagnie  Lyonnaise  d'Entreprises  Blectriques  et  Telephoniques, 
the  capital  being  £8,000. 


Montreal  Light,  Heat  and  Tower  Co. 

W  K  have  now  received  a  copy  of  the  annual  report  of  this  company, 
to  which  brief  reference  was  made  on  page  101  of  our  issue  of 
.luly  lUth.  In  addition  to  the  points  already  mentioned,  the 
directors  touch  upon  the  questions  of  depreciation  and  rate.^.  In 
regard  to  the  former  they  say  that  their  policy  is  to  amply  provide 
from  year  to  year  for  deterioration  and  obsolescence  of  plant,  and 
while  the  reserves  to  date  for  this  account  represent  a  large  amount, 
in  the  opinion  of  the  directors  it  is  none  too  large  bearing  in  mind 
the  nature  of  the  company's  business,  and  it  will  be  necei-sary  ai 
heretofore  to  make  adequate  annual  provision  for  this  purpose.  la 
respect  to  reduction  in  rates,  they  say  that  iu  pursuance  of  its 
adopted  policy  to  sell  its  products  at  minimum  rates  consistent  with 
the  best  possible  service,  the  company  has  just  announced  a  further 
reduction  (effective  from  .July,  r.tl2,  meter  readings)  in  electric 
lighting  and  gas  service  rates,  and  it  is  expected,  as  heretofore,  that 
additional  business  will  compensate  the  resultant  loss  in  revenue. 
In  view  of  the  repeated  reductions  in  rates  for  electric  service  which 
the  company  has  etfected  in  late  years,  it  will  not  be  inopportune  to 
mention  that  the  City  of  Montreal  has  in  contemplation  »n  extensive 
system  of  uzidcrgronnd  conduits  for  the  burial  of  wires,  and 
incidentally  the  removal  of  poles  from  the  streets  in  th«  com- 
mercial and  congested  districts  of  the  city.  The  company  ha."(  every 
sympathy  with  the  city  and  citizens  in  this  movement  ;  at  the  same 
time,  the  fact  must  not  be  lost  sight  of  that  the  low  prevailingr 
rates  have  been  permitted,  in  large  measure,  by  the  relatively  low 
investment  cost  for  arial  or  overhead  ser\  ice,  and  it  is  only  fair  to 
the  shareholders  to  state  that  the  extra  capital  entailed  for  under- 
ground service  will  inevitably  increase  the  cost,  and  consumers  will 
have  to  bear  in  mind  that  a  fair  differ2ntial  in  rates  will  be  justified 
for  this  class  of  service  as  soon  as  the  civic  conduit  system  bai  be«n 
inaugurated. 


Stock  £.\ehange  Xotices.— -Applications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotation  to  : — 

British  (  olumbia  Telephone  Co  ,  Ltd.— Fnlljrpaid  script  for  «0O.OtO4i  per 
cent.  Hrst  IjiortKage  debtnturc  stock  ;  and  6,000  C  per  cent.  cumalaUto  prefer- 
ence shares  of  sloo  rach,  fully  paid. 

General  Electric  Co.,  Ltd.— Further  issue  of  l.l.OCO  6  per  cent.  onmulali?« 
preference  shares  of  XIO  each,  lully  and  partly  paid. 

The  Committee  has  ordered  the  under- mentioned  securities  to  be 
quoted  in  the  Official  list : — 

Canadian  Wcstein  Natural  Gas.  Light,  Heat  and  Power  Co.,  Ltd.— J811.64i 
5  per  cent,  llr^t  mortgage  debenture  stock. 

Consolidated  Gas,  Electric  Light  and  Power  Co.,  of  Bal»lmcr«.— Further 
issue  of  $350,C00  general  mortgage  4^  per  cent.  30-year  gold  bonda  of  il.OOO 
each,  N03.  10.683  to  10,932, 

Pro.spectns. — Chvedon,  Porlixhcad,  and  Din/rirl  Elertric 
Si/ji/ili)  Co..  Jjil. —  The  prospectus  is  published  offering  30,000 
ordinary  shares  of  £1  each  at  par  out  of  a  total  capital  of  £50,000. 
The  company  has  been  formed  under  special  agreements  with  the 
Vrban  District  Councils  of  Clevedon  and  Portishead  (.Somerset),  to 
establish  an  electric  supply  in  those  seaside  resorts,  together  with  a 
portion  of  the  rural  district  of  Long  Ashton,  the  whole  area  having 
a  total  population  of  about  17,oo0.  Public  lighting  contracts  for  a 
period  of  years  in  (aeh  ca.se  have  been  made  with  both  the  Urban 
District  Councils  of  Clevedon  and  Portishead,  and  the  company  will 
receive  fiom  the  start  about  £700  a  year  from  this  source. 
Xegotiaticns  have  also  been  opened  with  three  Parish  Councils,  and  it 
is  expected  that  similar  contracts  will  be  secured.  The  construction 
of  the  power  house  at  Portishead  is  in  progress,  and  it  is  hoped 
that  the  supply  at  Clevedon  and  Portishead  will  be  available  thii 
year,  and  in  the  rural  districts  early  next  year. 

Dnblin  and  Lucan  Electric  Railway  Co.,  Ltd.— 

The  directors  report  that  the  gross  receipts  for  the  June  half-year 
amount  to  £3,637,  an  increase  of  £182,  whilst  the  expenditure  is 
£23  less.  After  providing  for  debenture  interest,  and  the  half-year's 
divid»nd  on  the  preference  shares.  £200  is  put  to  renewals  of  over- 
head wire,  and  £445  is  carried  forward. 

Kensington  and  Kniglitsbridge   Electric  Litrhtini^ 

Co.,  Ltd.— The  directors  have  declared  an  interim  dividend  on 
the  ordinary  shares  for  the  half-year  ended  June  30th  last  at  the 
rate  of  S  per  cent,  per  annum. 


STOCKS    AND    SHARES. 


Tuesday  Afternoon. 
In  the  August  Bank-holiday  week,  and  with  the  Stock  Exchange 
in  the  middle  of  a  nineteen-day  account,  there  is  so  little  going 
on  that  we  are  glad  of  the  opportunity  to  look  back  upon  what  has 
happened  during  the  progress  of  the  year  up  to  the  present.  So  far 
as  electric  issues  are  concerned,  the  feature,  beyond  a  doubt,  is  the 
enormous  amount  of  business— and  in  many  cases  the  dramatic 
rises  which  have  occurred— in  what,  for  want  of  a  better  name,  we 
have  to  call  the  Latin-Canadian  group.  ,  .  ,    c    i  j 

There  was  a  Home  Railway  boomlet  in  the  spring,  which  fizzled 
out  dismally  as  labour  troubles  involved  the  railway  market  as  a 
whole  Speculation  in  Marconis  and  in  National  Telephone 
Deferred— the  former  especiaUy- ran  at  a  giddy  pace,  so 
much  so  that  the    boom  in  Marconis  came  to   an  igaommious 
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collapse :  although,    on  balance,  the  prices   show  substantial  rises 
since  the  befrinning  of  1!I12. 

Coming  to  prices,  the  movements  in  electrical  supply  shares 
are  very  interesting  in  view  of  the  rumours  referred  to  repeatedly 
here  as  to  the  possibility  of  a  general  working  agreement  being 
arrived  at  between  the  companies  and  the  local  authorities.  It  will 
be  noticed  that  there  are  a  few  big  rises  in  the  following  list: — 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Jan.  2na.    Aug.  Cth.   Rise  or  fall. 


Brompton  and  Kensington,  Ordinary 
Charing  Cross,  West  End  and  City 

Chelsea,  Ordinary  

City  of  London,  Ordinary        

County  of  London,  Oi-dinary 

Kensington  and  Kni^btsbridge,  Ordinary, 

London  Electric,  Ordinary 

Metropolitan         

St.  James'  and  Pall  Mall,  Ordinary. . 
Westminster,  Ordinary 


The  extraordinary  rise  in  City  of  London  shares  is  due.  of  course, 
to  the  expectation  of  the  company  being  taken  over  by  the  Corpora- 
tion, hopes  of  which  are  not  yet  wholly  scotched  by  the  categorical 
denials  given  by  the  company  to  the  rumours  that  this  was  going  to 
hapjien.  Counties  have  followed  much  more  soberly,  the  advance 
in  their  case  being  due  mainly  to  an  increase  in  the  dividend  on  the 
Ordinary  shares. 

We  have  space  only  sufficient  to  show  some  half-dozen  of  the 
most  interesting  of  the  Latin-Canadian  issues,  but  it  will  be  seen 
that  the  movements  are  particularly  noteworthy.  They  have  been 
accompanied  by  an  immense  volume  of  business  ;  and  thougli  the 
latter  has  fallen  oif  to  some  extent  just  lately,  this  has  been  the 
outcome  of  the  summer  season  rather  than  of  dwindling  interest 
on  the  part  of  investors  : — 


Jan.  2Qd.    Aug.  6tb, 


Canadian  General  Electric,  Com.     . . 

Mexican  Light  and  Power,  Com. 

Mexico  Tramways,  Com. 

Montreal  Light,  Heat  and  Power 

Rio  de  Janeiro  Tramways 

Sao  Paulo  Tramways,  Light  and  Power 

Shawinigan  Water,  Capital 


;.  6th. 

Rise  or  fall 

115* 

+    3 

9ii 

+    4* 

1201 

+    U 

538 

+  40 

151J 

■4-  34A 

262S 
10)1 

+  67S 

-1-  27* 

Comingr  to  the  Home  Railway  market,  although  quotations  have 
fallen  away  very  materially  from  the  ibest,  the  advances  on  the 
whole  are  not  at  all  bad.  There  have  been  lively  dealings  in 
Districts  and  in  T'nderjjround  Electric  Railways  shares  and  bonds, 
with  the  result  that  the  following  changes  have  taken  place  since 
New  Year's  Day  ;  — 


Jan.  Snd.    Aug.  (ilh. 


Central  London  Railway,  Ordinary  . . 
I,  ,,  Preference 

„  ,t  Deferred .  . 

City  and  bouth  London,  Ordinaiy     .. 
Metropolitan  Railway,  Consol. 
Metropolitan  District,  Ordinary 
Metropolitan  Electric  Trams,  Ordinary 

Underground  Elec.  Railways 

„  ,•  ,,        6  %  Income. 


Rise  or 

fall. 

+  « 

—  3 

+  16 

-^2 

+  6i 

•1-21 

+  10 


In  the  Telegraph  market,  business  in  the  older  issues  has  been 
quiet,  and,  in  consequence,  prices  are  merely  steady,  the  develop- 
ments of  the  Marconi  system  still  causing  a  certain  amount  of 
timidity  amongst  holders  of  cable  companies'  shares.  Marconi's 
began  the  year  at  3J.  but  touched  £9  a  share,  from  which  they 
fell  to  tj  before  rallying  to  their  present  level.  National  Tele- 
phone Deferred  stock  and  the  Third  Preference  shares  commanded 
wide  interest  by  reason  of  the  arbitration  before  the  Railway  and 
Canal  Commissioners.  The  sharp  fall  in  West  India  and  Panama 
shares  is  due  to  a  disappointing  dividend  statement,  prior  to  which 
thsre  has  been  a  good  deal  of  vague  bullishness  in  respect  to  these 
shares.  The  six  selections  give  some  idea  of  the  net  movements 
during  the  past  seven  months  :  — 


Anglo-American  Telegl-aph  Deferred 
Eastern  Telegraph  Ordinary  stock 

Eastern  Extension 

Marconi's  Wireless  Telegrapli 
National  Telephone  Deferred 
West  India  and  Panama  Telegraph 


Finally,  we  have  to  append  a  few  representative  shares  taken 
from  the  Manufacturing  group.  In  the  case  of  Babcock  &  Wilcox, 
the  number  of  shares  has  b°en  doubled  and  the  price  therefore 
halved.  General  Electrics  went  ahead  on  an  excellent  report ;  but, 
speaking  generally,  this  little  department  has  plodded  along 
without  sensational  developmtnts,  and  it  will  be  noticed  that  the 
movements  on  balance  are  quite  moderate  : — 


an. 2nd. 

Aug.  6th. 

Rise  or  fall 

2f.i 

sea 

+    i 

139* 

i2ai 

-  10 

13h 

m 

H 

3} 

^    6i 

-1-     2 

131 

148 

+  12 

3ii 

2g 

-  llV 

Jan. 2nd. 

Aug.  6 

61 

SJ 

Sg 

lus 

a 

i. 

9 

ICS 

12i 

12S 

11 

Si 

S6 

33J 

Aug.  6th.    Rise  or  fall. 


Babcock  &  Wilcox 
Callender's  Cable.. 

Dick,  Kerr  &  Co 

General  Electric  Preferenf 
Henley's  Ordinary 
IndiaRubber,  G..P.  &  T. 
Telegraph  Construction 


It  is  only  necesary  to  add  that  dividend  deductions  have  not  been 
taken  into  consideration  in  any  of  the  above  cases.  To  have 
attempted  this  would  have  merely  complicated  and  confused  the 
tables,  which  were  finally  allowed  to  stand,  reflecting  the  differ- 
ence between  the  prices  on  January  2nd  and  those  of  to-day, 
Tuesday,  August  6th. 


Fort- 

Beoelpta lor 

No. 

Route 

Locality, 

night 

the 

Of 

Total  to  date. 

miles 

ended. 

tortnight. 

wka. 

open. 

£ 

£♦ 

£ 

*♦ 

Inc. 

Aberdeen     .. 

July  31 

8,459 

_ 

26 

9 

14,324 

-      861 

U'4 

Ayr 

Aug.    a 

1,061 

— 

11 

11 

5,224 

+       184 

8 

Bath 

..      8 

1,98 1 

— 

9 

81 

27,027 

-1-  1,699 

♦  Birkenhead 

July  28 

1,168 

— 

8 

16 

19,tiOi 

—      613 

13'68 

Birmingham  Ccvp. 
Blackburn   ..        .. 

„'  27 

31,662 

+  3,471 

17 

180,318 

4-47,048 

57-17 

„    31 

2,f96 

— 

21 

18? 

22,2)9 

+      263 

14-62 

Blackpool  Corp.    . . 

Aug.    1 

6,198 

■1- 

66 

28,765 

+  3,964 

11-87 

Blackpool-Pleetw'd 

,.      3 

2,787 

-f 

86 

h 

6,781 

—      141 

S 

Bournemouth 

July  31 

8,951 

— 

119 

17? 

32,4t6 

+      697 

21-96 

Bradford      . . 

„    27 

11,422 

+ 

2 

17 

96,664 

—  1,254 

66 

i"2 

Brighton      . . 

Aug.    4 

2,609 

— 

469- 

18 

19,264 

—      96  i 

9-6 

Bristol 

„      2 

15,151 

■1- 

402 

209,841 

1 17,147 

80-5 

Brit.  Elec.  Trac.  Co. 

Airdrie      .. 

July  26 

607 

+ 

212 

30 

8,780 

-1-  2,317 

3-66 

Barnsley  . . 

.,26 

S78 

+ 

198 

5,102 

—     279 

Barrow 

„    26 

1,028 

-1- 

317 

11,124 

+  2,789 

B-87 

Devonport 

„    26 

1,108 

— 

99 

, 

16,003 

+  1,':92 

8-86 

Gateshead 

„    36 

2,2'il 

— 

7 

, 

30,635 

-      101 

11-26 

Gravesend 

„    26 

434 

— 

78 

, 

6,068 

—      117 

6-6 

Greenock.. 

„    26 

1.907 

+ 

315 

, 

28,716 

+  2,747 

7'26 

Hartlepool 

„    26 

638 

— 

73 

7,671 

—      140 

6'72 

Kidderminster  .. 

„    26 

816 

+ 

4 

, 

3,400 

+      100 

t  Leamington 

„    26 

667 

4- 

67 

6,981 

+      454 

Merthyr   . . 

„    26 

48B 

— 

13 

, 

6,7S0 

—      875 

3-9 

Metropolitan     . . 

„    26 

18,82  J 

— 

969 

264,103 

-1-  5,186 

23 

Middleton 

„    26 

801 

■H 

22 

, 

9,93J 

—        15 

8'6 

Mid.Joint  Com'tee 

„    56 

6,849 

-1- 

690 

9i,054 

+  4,130 

Oldham — Ash  ton 

„    26 

1.812 

+ 

lOO 

, 

18,171 

+   1,366 

9-18 

Peterborough     . . 

„    26 

307 

+ 

.  86 

^ 

4,020 

+      303 

6-81 

Potteries  .. 

„     26 

4,180 

-(- 

801 

, 

66,6  6 

—  1,7-23 

29 

Rothesay  . . 

„    S6 

1,810 

-(- 

310 

1 

6,947 

+      400 

2-75 

Southport 

„    26 

719 

— 

8 

, 

8,76j 

—       99 

8-17 

8.  Metropolitan.. 

„    26 

1,897 

— 

139 

, 

25,191 

—  ,     67 

Swansea   . . 

„    26 

2,505 

+ 

48 

, 

83,406 

—       12 

12-6 

Tynemouth 

„    56 

819 

— 

130 

^ 

6,768 

—      105 

8-76 

Weston-s-Mare  . . 

„    56 

764 

— 

107 

, 

8,359 

—      627 

B 

tWoroester 

„    26 

710 

+ 

17 

^ 

8,477 

-        66 

6-76 

Wrexham 

i6 

242 

+ 

81 

,, 

8,275 

+      339 

Yorks.  Wool.  Diet. 

„    26 

2,413 

+ 

11 

J 

82,v69 

-(-   1,075 

i7 

Miscellaneous    . . 

„    26 

622 

— 

2 

• 

6,774 

+      214 

Burnley 

Aug.    3 

3,017 

+ 

179 

11-18 

Burton-on-Trent  .. 

„      * 

629 

+ 

7 

is 

4,893 

—     '838 

6-6 

Bury 

,.      4 

2,670 

826 

18 

24,071 

—        11 

22-6 

Cardiff 

July  27 

6,591 

-  — 

14J 

17 

41,141 

—  2,923 

17-36 

1  Chatham  and  Dist. 

Aug.    1 

1,849 

— 

171 

HI 

25,8:2 

—        84 

14-il8 

Cork 

,.      1 

1,019 

— 

1'.7 

31 

14,981 

—      439 

9-89 

Croydon 

July  56 

8,860 

+ 

6 

17 

32,0Si7 

—      240 

11-6 

•76 

Darlington  . . 

„    20 

237 

— 

6 

16 

8,598 

+        62 

4-87 

Darwen 

Aug.    a 

621 

-1- 

8 

18 

6,(62 

+      121 

4-86 

Dover 

July  27 

693 

— 

21 

17 

4,246 

—      242 

4-76 

Dublin 

Aug.    2 

11,668 

— 

851 

29,211 

-  7,762 

54-25 

East  Ham    . . 

,.      3 

2,lb9 

— 

12 

18 

19,245 

—      319 

7-87 

1  Sxeter 

July  26 

857 

— 

66 

17 

5,663 

-    leo 

5-6 

Glasgow 

Aug.    S 

33,98'.! 

-2,161 

16^,816 

-1-  4,890 

98 

Hastings 

„      6 

2,:-96 

— 

265 

19-3 

Huddersfleld 

„      8 

8,949 

— 

32 

18 

36',223 

+  "712 

29-6 

'b 

Hull 

..      8 

6,876 

+ 

112 

18 

61,791 

—      243 

136 

-1 

Ilkeston 

•■      1 

249 

— 

33 

18 

1,818 

—     683 

Ipswich 

,.      8 

1,070 

— 

34 

18 

8,369 

+        84 

1D'-6 

Kilmarnock . . 

July  27 

436 

— 

159 

10 

1,8!0 

—      178 

4-26 

Lancashire  United 

1.    31 

2  744 

— 

112 

81 

40,610 

—      215 

89 

1  Leeds 

„    27 

7  835 

— 

1=7 

17 

134,017 

-1-  4,788 

112-7 

Leicester     .. 

„    27 

6,610 

f 

218 

20 

Leith 

Aug.    3 

1,461 

— 

40 

ii? 

8,460 

+     '186 

8-72 

Liverpool    .. 

July  57 

26,447 

-1- 

972 

S9§ 

856,112 

+  11,986 

116 

IL.C.O 

,.    24 

8b,-.!  28 

-4,026 

719,816 

—59,783 

140-6 

London  United     . . 

Aug.    8 

13  817 

— 

949 

lSl6,703 

-  7,'289 

+  Lowestoft  .. 

July  27 

388 

— 

iO 

7,200 

—      864 

8-6 

Manchester 

Aug.    3 

32  764 

+ 

469 

is 

306  099 

-HI, 998 

105 

Newcastle   .. 

,.      3 

8,6'.)8 

— 

158 

79,464 

+      3l9 

31-8 

f  Newport     . . 

July  20 

76-) 

+ 

37 

is 

11,127 

—     867 

7-26 

1  Oldham      .. 

„    28 

2,077 

+ 

25 

IS 

87,354 

+      961 

28 

!  Pontypridd 

„    27 

428 

+ 

66 

17 

6,'ii5 

—     961 

6-6 

Portsmoatb . . 

,.    27 

4,962 

— 

388 

17 

88,249 

—  2,'61 

30  9 

^  Preston 

„    24 

817 

+ 

29 

17 

13.877 

+      864 

10 

Hotherham  .. 

„    81 

1,491 

— 

146 

17? 

12,fll 

+      43i 

12 

tJalford       .. 

„    59 

4.9!:8 

— 

69 

17 

88,284 

+■  2,647 

41 

Sheffield 

Aug.    6 

13,816 

-H 

567 

124,811 

-1-  8,301 

4U 

Southampton 

July  31 

2,744 

— 

91 

17 

22,474 

+      347 

11 

Southend-on-Sea  .. 

,.    31 

2,083 

+ 

192 

18 

14,315 

+   1,8J4 

7 

Bonth  Shields 

Aug.    3 

1,377 

— 

71 

18 

11.438 

—      186 

10-26 

f  ryneslde    .. 

July  31 

631 

— 

40 

6 

2,257 

-      418 

11 

Wallasey     .. 

Aug.    3 

2,466 

— 

S> 

m 

20  658 

—      414 

8-73 

iWalthamstow     .. 

July  27 

836 

+ 

9 

17 

13,776 

+        93 

9 

West  Ham.. 

„    25 

6  882 

267 

I6J 

46.022 

—  1,438 

16  45 

1-3 

Wolverhampton   .. 

„    31 

2,045 

+ 

11 

18 

18,104 

+      135 

13-76 

Cen.  London  Rly... 

Aug.    3 

8,511 

_ 

67 

5 

21,589 

—  1,903 

6'83 

City  4  8.  Lon.  Rly. 

„      i 

6  09i 

— 

686 

5 

14,!)03 

—  1,3!3 

7-36 

,, 

1  Dublin-Lacan  Rly, 

.,      2 

152 

— 

16 

6 

717 

-        97 

7 

G.N.  and  City  Rly. 

8 

2,661 

+ 

17 

6 

6,920 

-1-      119 

8-5 

'  [j'pool  Overh'd  Rly. 

July  28 

1,676 

+ 

89 

6,780 

+      299 

6-6 

L>landudno-Col.  Bay 

Aug.    2 

1,178 

— 

14 

36J 

8,831 

-1-      29-2 

6-6 

.a 

Lond.  Eleo.Ry.Co. 

„      3 

2i,870 

+ 

415 

6 

6'^,246 

—        30 

31-96 

Mersey  Railway    . . 

„      8 

8  958 

+ 

223 

6 

9,966 

+      446 

4-6 

,, 

Metropolitan  Rly... 

.,      4 

83,583 

+ 

673 

6 

86,261 

■1-      9-^7 

36'76 

Met.  District  Rly... 

,.      8 

23,934 

+  2,2S-5 

5 

61,'.!73 

+   3,>13 

36 

,, 

Anglo-Argentine    .. 

„      6 

98,320 

■H0.767 

1,576,234 

+  63.626 

gAuckland   . . 

June  '28 

)b,t89 

■(-1,662 

227,976 

-H8,322 

23-31 

Bombay  (B.E.T.)  . . 

July    4 

6,837 

+ 

175 

27 

81,317 

+  4,660 

,, 

,, 

gBrisbane    .. 

Brit.  Columbia  Rly. 

,. 

a« 

Calcutta 

Aug.'  6 

8,'l85 

+ 

'491 

,, 

Cape  Electric  T.Ld. 

,, 

SKalgoorUe.W.A... 

June 

8,Y61 

'6 

18',667 

2'o''5 

,, 

gLiebon        ..        ,. 

Madras 

July'ai 

1,'677 

■^ 

'll6 

23,135 

+  2,605 

13-6 

'•6 

§Montevldeo 

July 

26  485 

+3  4'23 

■9 

263,857 

+  37,509 

Perth  (W,A,) 

Aug.    2 

8.716 

+ 

693 

67,848 

+  8,125 

39 

*  Compared  with  the  corresponding  period  of  1911. 
i  Inolades  horge,  steam  and  other  receipts, 


t  One  week  only, 
I  One  month. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTEICITT    SUPPLY   AND   POWER   COMPANIES. 


BonrnemoDtb  &  Poole,  Ord, 

Do.    H  %  Prct 

Do.     Second  6  %  Pref. 

Do.    44  %  Deb.  Stock  . . 
Brompton  A  Kcnflln^on,  Ord... 

Do.     7  %  Cum.  Pret.    . . 

Central  Electrlo  Supply,  4  % 

Guar.  Deb.  J 

Charing  Cross,  West  Knd  i  City 

Do.    ii  %  Cum.  Pre! 

Do,     "  City     Undertaking  "  I 
4i  %  Cam.  Pret.  / 

Do.         Do.  i  %  Deb 

Cbolsca,  Ord.         

Do.    4J%  Dob 

City  of  London,  Ord 

Do.    6  %  Cum.  Prel 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%Pref 

Do.    4A  %  Deb 

Do,    4$  %  Second  Deb. 
Gdmandson'B,  Ord. 

Do.    6  %  Cum.  Pret 

Do.    44  %  First  Mort.  Deb, 
Folkestone 

Do.    6%  Cum.  Pret.    .. 

Do.    4i%  First  Deb.  .. 
Bove 


.  I 


•  I 


Stock 

Dividends 

Share 

tor 

. 

I9I0 

1911. 

10 
10 

^ 

^ 

10 

K 

6 

stock 

4^ 

.HI 

6 

in 

B 

7 

100 

4 

6 

6 

6 

*i 

«* 

6 

44 

4 

100 

4 

4 

6 

e 

Stock 

**i 

*^ 

10 

7 

H 

10 

K 

6 

Stock 

6 

6 

100 

4* 

4i 

10 

f> 

6 

10 

K 

6 

Stock 

^ 

*>! 

Stock 

^ 

A. 

6 

Nil 

NO 

f, 

Nil 

Nil 

100 

*i 

H 

6 

K 

6 

6 

5 

6 

100 

4* 

4* 

6 

9 

» 

Closing 
Quotations 
Auk.  ntb. 


93—  10} 
9  —  10 
lOi—  11 
98  —100 
8»-  9 
7J-  H 
97—100 
4J—  6 
4j-  4J 
83-  4i 
94-90 
43-  4J 
97  —100 
17*  -  19i 
13}  -  161 
118  —139 
'.ID  —109 

iij-  m 

UJ-  12* 

loi;  -108 

100  —108 

81-87 
11=  J 


Blae  Present 
+  or     Yield 
Fall       P.O. 


4  10  0 
6  11  9 
4    4  10 


6  14  3 

4  15  8 

4  14  9 

5  12  6 


Kensington  A  Knigbtebrldge,  Ord 

Do.    4  %  Deb 

Kent  Eloc.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord 

Do.    6  %  Pret 

Do.    4  %  First  Mori.  Dob.    . . 
Metropolitan  

Do.    44%  Cum.  Pret 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    8}%  Mort.  Deb 

Midland   Electric  Corporation  I 

44  %  First  Mort.  Deb.  t 

Ncwoaatleon-Tyne  6  %  Pref.,  1 

Non-Cum.  i 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.)  J 

Netting   Hill,   6  %  Non-Cum.  I 

Pret. ; 

Oxford  

St.  James'  and  Pall  Mall,  Ord, 

Do.    7%  Pret 

Do.    8*  %  Deb 

Smithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pret.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord,  ..         ,, 

Do,    44%  Cum.  Pret 


1 1910.|  1911 


CloBlng 
Quota  tiooa 
Aug.  Clh. 


90  — 93xd 

78  —  89 
la-  18 
0—64 

90-93 
84—  4 
*i-    48 

99  —102 


97J- 
41-    45  xd 
100  —103 
10  —  11 

Si-    6J 
8—    8jj 
6}-    7J1 
E»  — EG 
liH    IJ 

98  —101 

'A-  1,:, 

97  —  lOj 
I 


Rise  Presen 
+  or  Tield 
Fall  I     P.O. 


80}— 


8  19  7 

4  10  G 

6  2  7 

4  17  1 


6  13  9 
6  14  8 
4  16  7 


6  14  3 

4  19  0 

6  17  8 

4  10  0 


COLONIAL  AND   FOBEION   ELECTRICITY   SUPPLY   AND   POWER. 


Adelaide,  6  %  Fret 

Calcutta,  Ord 

Do.    6  %  Pret 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Oen.  El.  Com. 

Do.    7%  Pref.    .. 
Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

fileo.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  f 

Eleo.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb.  I 

Eleo.  Dev.  Ontario,  6   %    1st ) 

Mort.  Bonds  I 

Kalgoorlie  Elcc.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kaministiquia  Power,  6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do,    7%  Cum.  Pref 

Do.    e  %  Ist  Mort.  Sold  Bds. 


84       8J 


68-  H 

s  2  9 

74-    8 

6    6    8 

Ei-     63 

*•  * 

4  13    0 

no-  98 

6    2    0 

113  -113 

-1 

6  18    8 

120  —124 

6  13    0 

H-   n 

3    4    0 

94-97 

6    3    I 

91  —  93 

S    9    0 

81  —  84 

G  19    1 

99  -101 

-^a 

4  19    0 

Jiii 

NU 
8    6    0 

4  14    4 

n-  28 

102  -10.5 

4  15    3 

89  -  91 

6  10    0 

93  —  96 

4     3    4 

108  -111 

6    G    2 

97  -  99  xd 

S    1    0 

Monterey  Rly.  Light  &  Power,  I 

6  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  Ist  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.     . . 
Do.    6  %  Deb.  Stock    . . 
Roy.  Eleo.  Co.,  Montreal,  44  %  I 
Ist  Mort.  Deb.1 
I  Shawinigan  Water,  Capital 

Do.    6%  Con.  l9t  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Crui  Lt.,  P.  and  T.,  6  %  I 
1st  Mart.  Deb.  / 
Victoria  Falls  Power,  Pret. 
West  Eootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  I 


]    100 

!  $100 

«S00 

Stock  I  : 
Do.  6  6 
Do.  6  6 
100        4^4^ 


SIOO 
$500 
Stock 
Do. 


88  —  90 
283— 243  xd 


240  —250 
109  —114 
101  -103 


-101 

6t     15;  —157 

108  —110 

104  —106 

994— lOli 

6  j  6  I  90^  924 
Nil  lljd.l  55-  Iji, 
1064-1074 


V.  t 


4  17    1 
9    1 


TELEeBAPH   AND   TELEPHONE   COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.     Def 


Mort.  Del 

Chili  Telephone 

Commercial  Cable,  Stlg.4%Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India   Cable,  44  %) 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and   S.   Alrica  Tel.   4  %| 
Mt.  Db.  Mauritius  Sub.  / 
Globe  Telegraph  and  Troist 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


''  Stock 

;     glOO 

:  $1000 

Stock 


Nil 

4t 

5 

6 

H 

8+ 

4 

4 

85 

8 

K 

H 

80/- 

80/- 

6 

6 

7 

4 

4 

6 

«t 

10 

10 

4 

4f 

HI 

1(1 

44 

6     1 

44 

44 

7 

6t 

8* 

84 

4 

4 

7 

6t  ( 

4 

4    1 

4 

4    1 

» 

6t : 

6 

K 

IK 

18 

13 

5t 

6 

5 

4 

4 

5 

2(1 

16 

17 

96*^! 


149  —151 
934-  95i 
674-  G94xd 

112i— 113^xd 
264—  26| 

1021-104* 

7i—    71 

82'—  84 
94-  104 

16*—  174 
8j-  3| 
7—74 
7?  -     71  xd 

98  -100 
128  —131 

77  —  79 

984-100* 

125-  13i 


70  —  78 

5ft—  Sf, 


4    3 

9 

5     7 

11 

6     5 

11 

6  12 

2 

4  16 

2 

4  10 

4 

4  lo 
1  6  14 
'  6  14 


6    6    8 

6    9    0 

+  4 

6    7    0 

4  10    0 

6    6  10 

4    8    7 

3  19    7 

+  f 

6    4    8 

8  19    8 

4    0    0 

5     4     4 

—  J 

4  12     4 

+  i 

6    3    1 

6    3    5 

6    6    6 

6    9    7 

8  15     2 

-i 

3  13     7 

Monte  Video  Telephone,  Ord. . . 

Do.    5  %  Pref 

National  Telephone 

Do.     Def 

New  York  Telep.,  44%  Gen.  Ends. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cam.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %   Debs.,  1   to   1,6001 

guar,  by  Braz.  Sub.  Tel.  / 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6'%  Cum.  and  Pref.       .. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 1 

Western  Union  4  J  %  Fdg.  Bonds 


Stock 
Do, 
8 
Cert. 
Stock 


142  -144 
994—1004 


99  -101 

7,V-7A3 
5J—    e| 

96  —  99 
24-     2| 

lOJ—  10| 
9|—  lOJ 

100*— 102* 
12|-  ISg 


V16  4 

6  11  7 

5  17  1 

4  17  7 

-J     5     4  8 


Unless  otberalse  etated,  all  shares  are  folly  paid. 


f  Interim  dividend. 


Caai4>lixiaecl    o-n    nteic*    x>za^e> 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (amiin««<i.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


Bath  Trams,  Fret.  Ord 

Do,    6  %  Fret 

Do.    4i  %  Deb 

Brit.  Elec.  Trao.,  6  %  Pref.     .. 

Do.        Do.  Deferred 

Do.       Do.  6%Cam.Pr'f. 

Do,  7%  Non-Cam.  Pi'f. 

Do,  6  %  Perp.  Deb.      . . 

Do.  4i  %  and  Deb. 

Central  London  Railway,  Ord. 

Do.     Pref.  

Do.    Def 

Do.    4  %  Deb 

City  &  Booth  London,  Ord, 

Do.    6%Pret.,  1891    .. 

Do. 


Do. 


Do. 


Do. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  4  City,  Pr'f .  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    H  %  Deb 

Isle  of  Thanet  Trams,  B  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Elec.  Railw'ys,4  %  Deb. 
London  United  Trams,  6  %  Pref, 

Do.    4%  Deb 


Closing 
Quotations 
Aog.  6th. 


§ 

^ 

4 

a 

6 

4 

4 

Nil 

4 

t 

Rise  Present 
+  or  Yield 
FaU 


40  —  43 

97  —100 

80  —  &4 

76  —  78 

81—83 

73  —  76 

99  —101 

32 J-  .134  xd 
106  — l(8xd  1 
102  —104  xd 
102  —104  J  a 
101  —103  xd 


73  —  78 
81  —  83 


£  a.  d. 

Nil 
6    S    1 


6    0  0 

6    7  2 

3  16  11 

4  16  5 

2  13  4 

3  19  3 

4  18  0 
i  12  7 
4  16  2 
4  16  2 

4  17  1 
8  19  3 

5  2  2 
Nil 


NAMB, 


Metropolitan  Railway  Coneol. . . 

Do.    Sarplus  Lands    . . 

Do,     84%  Deb 

Do.     34%  Pref. 

Do.    3*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.     4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.     34%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    5%  Pref 

Do.    44  %  Deb 

Do.    6%  Deb 

Potteries,  Ord •. 

Do.     6%  Pref 

Do.    44  %Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Elec.    Railways 

Do.     -A" 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 


Closing 
Quotations 
Aug.  6th. 


100  3i(        3$ 

100  34        3j 

100      NU     Nil 


63  —  534 
67  —  69 
86-88 
86  —  88 
86  —  87 
874—  88 
141  —143 
94  —  96 
99  -101 
90—92 
74  —  76  xd 
1-    IJ 


93  —101 

*=      t 
87  —  90 

a-  H 

70  —  76 

..    j       4  -     4i 

•  •      i-  a 
44    99  —101 

14+     87  —  89 
..  i-     i 


Rise  Present 
+  or     Yield 
Fall 


44  ;    44      79  —  1 


ELECTRICAL    RAILWAYS   AKD    TRAMWAYS.— COLONIAL   AND    FOREIGN. 


Anglo-Aig.  Trams,  Ist  Pref,     . . 

Do.    tod  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%I)eb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    5  %2nd  Deb 

Brisbane  Trams  Invt.,  Ord, 

Do.    5%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  RIy.,  Def.    .. 

Do.    Pref.  Ord 

Do.    5  %  Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb,    .. 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do,     6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (19W) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  ., 

Do.    6%  A  Deb 

Do.    8%BDeb 


6 
6 

6 
6 

n 

too 

4 

4 

100 

^ 

H 

100 

5 

6 

100 

6 

B 

10 

A 

R 

100 

4^ 

♦* 

100 

B 

B 

6 

H 

8 

6 

B 

B 

100 

*>l 

44 

100 

8 

8+ 

100 

fi 

fi 

100 

6 

5 

40 

41 

4 

100 

^ 

4 

100 

41 

4 

6 

H 

7 

6 

5 

B 

100 

1 

Nit 

2I1 

5 

B 

B 

100 

B 

6 

100 

B 

5 

tiooo 

B 

6 

1 

Nil 

100 

6 

6 

100 

6 

3 

4H-6k 

934—  95 
994-1014 
101"— 103 

102  —104 
Hi—  12  xd  I 
96  —  98 
97-99 

7-74 
*5-  H 
994-1024 
185  -140 
115  -120  Id 
IO64-IO94 
994—1024 

103  —105 
102  —104 

6J-    68 

99  — loa 

S-     I 

6A-5}i 
99  —102 
95  —  99 
99  —103 

86  —  91 

354-  434 


La  Plata  Elec.  Trms,  Ord. 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Maiula  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

4  15    8  Do.    6%Bonds 

44    7  10  !    Para  Elec.  Rlys.  &  Lt.,  Ord.    .. 

I  5  14    4    !|       Do.     6%  Pref 

4  I  5    0    0    I       Do.    6%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Old,    .. 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  4  Sup.,  Pref. .. 

Do.    44%  1st  Deb 

Eio  de  Janeiro  Trams     . . 

Do.     1st  Mort.  5  %  Bonds      . . 

Do.     B%  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  Ist  Deb 

Singapore  Trams,  B  %  Deb. 
Southern  El.  Tr.  B.A.,  B  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Wiimipeg  Elec,  Rly.,  44  %  Deb. 


64      6 


h-  i 
S8-  1 
1-    li 

1-  li 
93  —  97 
100  -102 
89  —  98 
103  —105 
125  —128 
100  — lf>2 
1024—1044 

6*—   4 

100  —102 

■    lA-    lA 

,    96  —102 

H—    6| 

97  —  99 

160  —163 

102I-103J 

99J— 100| 

260  —266 


:     96  —  98  3 
'      5*—     6 

4-  H 

100  —103 
104—106 


MANUFACTURING   COMPANIES. 


Aron,  Ord 

Do.    6%  Pre/ 

Babcock  &  Wilooi 

Do.     Pref. 
British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.     5  %  Prior  Lien  Debs. 

Do.     Deb.  Stk 

B.I.  4  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson-Hotiston,  Deb. 
British  Westinghotise,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien    .. 
Browatt,  Lindley,  Ord.  .. 

Do.    Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb. 


Do. 


n%Deb. 


i  %  Second  Deb. 
Callender's  Cable . . 

Do.    Pref 

Do.    Deb 

Castner-Esllner    .. 

Do.    Deb 


9 
26 

6 
28 

6 

6 

100 

B 

6 

100 

5 

5 

6 

Id 

10 

E 

6 

6 

100 
100 

^ 

^ 

B 

Nil 

100 

4 

4 

100 

1 
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Nil 

6 

6 

16^ 

1^ 
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6 

5 

100 

4 

^ 

1 

17 

4 

an 

100 
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1-     1 

8    0    0 

a-  h 

7    7    8 

4    6    3 

11-  1 

4    0    0 

1=   t 

93  —  96 

6    4    3 

»*-87 

5  15    0 

71-    8i 

6    13 

5i-    6?xd 

-* 

4  It    1 

101  —103 

4    7    6 

96  —  98 

i  11  10 

,'s-     H 

NU 

58  —  61 

-1 

6  11    2 

102  —106 

5  14    3 

9/-  -3/- 

Nil 

4/6  -B;- 

Nil 

0-      i 

Nil 

75  —  80 

6    6    0 

62  —  67 

7  17  10 

85  —  40 

11    5    0 

lOJ—  11 

6  16    4 

m-  5A 

+  1^ 

4  14     1 

984—100* 

4    9    6 

Si-    8| 

5    6    8 

102  —106  xd 

4    5    9 

Crompton  4  Co,    . . 

Do.    Deb 

Dlok,  Kerr 

Do.    Pref 

Do.     Deb 

Edison  4  Swan,  A,  £B  paid 

Do,     fully  paid  . . 

Do.    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  (jonstruction     . . 

Do.     Pref 

Greenwood  4  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.     Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubher,  G,  4  T.     . . 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

Willans  4  Robinson 

Do.    Pref 

Do.    Deb 


1  -    li 
44      95  —  98 


24        3| 


64.-68 
76  —  78 
5—    l3ri 

IS.-    axd, 

74-  8 
92.-94 
10—11 

92  —  97        ' 
12  —  121      I 

102  —104        1 
8i-    9i      I 
9*—  104 
324—  3«      I 

93  —100 

i-    i 
4-   1 

68  —  60 


*  Unless  otbenrise  stated,  all  BhKes  are  folly  paid,     f  Interim  dividend. 
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METAL    MARKET. 


OIL    FUEL    FOR    STEAM    BOILERS. 


Fluctnations  in  Jiilj. 


SPELTER    (G.O.B's.)- 

July  I   2   3   4   5   8   9  lOU  12151617181922232426262930:il 


LEAD    (ENGLISH). 

Jri.Y  1   2   3   4   5   8   9  10111215161718192223242526293031 


IRON. 

Jdly  1   2   3458   9  101112151ril718192223242526293031 


M    1    1 
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" 

sc6tch 
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— 

^-1 
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ST 
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C 

LEVE 

.A 

r1 

fci 

=: 
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^ 

_ 

— 

— 

h- 

h 

— 

— 

— 

— 

1 

— 

TIN. 

Jui.v  1    2   3   4   5   8   9  10111215161718192223242526293031 


COPPER    (G.M.B's.). 


12   3   4   5  8   9  10111215161718192223242526293031 


Titouoii  iiiniiiiiMe  .(iiantities  of  crude  Texas  and  other  petroleums 
have  been  burned  for  power  feneration  under  American  boilers,  the 
(reneral  trend  of  America  in  rexpect  of  the  use  of  liquid  fuel  is 
towards  the  use  of  the  residual  oils,  which  remain  after  the  lighter 
portions  have  been  distilled.  These  residues  are  cenerically  known 
as  fuel  oils,  and  have  come  steadily  into  use  during  the  present 
century.  They  are  by  nature  much  safer  to  bum  than  the  crude 
oils,  and  can  safely  be  handled  by  men  of  a  less  skilled  order,  and 
this  is  a  preat  factor  in  pushing  their  use.  While  coal  prices  have 
been  advancing  in  New  England  and  the  Eastern  States,  the  price 
of  fuel  oil  has  been  fallin;;  to  meet  the  rise,  until  at  present  fuel  oil 
is  actually  cheaper  in  New  England  than  it  is  in  Texas. 

It  is  more  expensive  to  send  oil  in  tank  cars  to  Western  Texas  than 
it  is  to  ship  it  in  barges  and  tank  steamers  to  New  England.  And 
such  are  the  advances  in  construction  and  working  of  tank  steamers 
that  petroleum  products  can  be  carried  more  cheaply  than  any  other 
cargo,  and  as  safely. 

According  to  Mr.  B.  R.  T.  ('oUins,  who  writes  in  the  Electrical 
Itprii-w  iinil  W'lalern  A'l'-cfririan,  this  fuel  oil  originates  chiefly  in 
Texas,  Louisiana,  Oklahoma  and  Kansas,  a  group  of  States  producing 
ti2  million  barrels  of  oil  in  I'M'.K  This  is  over  a  third  of  the  annual 
production  of  the  I'nited  States,  though  in  that  year  California 
produced  a  titth  more  than  her  190^  production.  The  four  States 
added  10  million  barrels  in  1910,  and  California  produced  77  million 
barrels,  thus  bringing  up  the  I'nited  States  production  to 
216,oi>0,000  barrels.  These  figures  sound  large,  it  is  true,  but,  after 
all,  do  but  amount  to  less  than  two-thirds  of  a  barrel  of  oil  for 
each  ton  of  coal  raised,  or  less  than  10  per  cent,  of  the  coal  pro- 
duction. The  author  of  the  article  notes  these  small  ratios,  but 
relies  on  the  rapid  increase  of  oil  production  to  furnish  fuel  for 
that  increasing  class  of  power  plants,  which  can  use  it  economically, 
such  as : — 

(a)  Plants  where  coal  handling  is  abnormally  high  by  reason  of 
local  conditions,  such  as  bad  wharfage  facilities  that  can  be 
obviated  by  a  cheap  pipe  line  and  storage  tanks. 

( *)  Plants  which  are  hand  fired.  Thus,  a  plant  of  500  H.p.  would 
require  four  firemen,  a  water  tender,  and  a  coal  passer,  whereas 
one  man  could  fire,  water-tend,  do  all  tube  blowing,  and  cleaning. 
This,  however,  seems  to  put  the  case  unfairly  against  coal,  for  we 
do  not  see  how  a  four-boiler  plant  of  500  H.p.  should  demand  bo 
much  labour.  We  have  seen  a  man  fire  75  tons  of  coal  in  a 
factory  week,  and  this  represents  over  500  H.p. 

((0  Oil  fuel  enables  an  additional  power  of  35  per  cent,  to  be 
secured  from  the  same  boiler  plant,  and  this  is  a  very  cogent 
argument  in  favour  of  oil  fuel,  where  there  is  not  room  for  further 
boiler  plant,  and  the  same  remarks  apply — 

((/)  On  the  ability  of  a  too  small  stack  to  do  the  work  when  oil 
fuel  takes  the  place  of  coal.  The  bulk  of  the  resistance  to  draught 
in  a  steam  boiler  is  made  up  by  the  fuel  on  the  grate,  and  since 
this  disappears  with  oil  fuel,  the  area  of  the  stack  need  not  be 
more  than  I'O  per  cent,  that  necessary  for  coal. 

(>')  A  particular  advantage  of  oil  fuel  is  the  ease  with  which  it 
can  be  burned  without  smoke,  a  feature  of  very  considerable 
importance  in  certain  factories  where  soot  is  undesirable  and  would 
damage  the  goods  made.  Smoke  also  is  an  important  feature 
where 

(_0  There  are  stringent  anti-smoke  laws  in  operation.  There  is 
no  difference  of  importance  between  crude  and  fuel  oil  by  way  of 
density.  The  annexed  table  gives  particulars  of  four  crude  oils  and 
one  fuel  oil.  The  fuel  oil  has  the  highest  calorific  capacity,  flash 
and  tire  points,  and  the  most  desirable  sulphur  contents  per  pound. 
Oil  has  a  calorific  value  30  per  cent,  above  coal,  and  since  it  can  be 
stored  in  a  less  space,  its  heat  value  per  cubic  foot  of  bunker  space 
is  50  per  cent,  above  that  of  coal.  And  this  is  not  all,  for  oil  can 
be  stored  in  such  very  awkward  corners,  that  space  can  be  utilised 
on    ships   especially,  which   could  .not    be  used  for  coal.      In   a 

TABLE  I. — PbopektieB  of  Cbude  and  Fuel  Oil. 


on. 

Field. 

Car-     Is 

9 

a 

■3-5: 

J3 

s 

Fire. 

B.T.U. 

1«°° 

g    i   o 

CD  u 

Crude 

Sour  Lake,  Tex." 

09266 

198* 

18,460 

Crude  JBeaumont,  Tex.*  \  ... 

09179 

18,500 

Crude  ;  Beaumont,  Tex.t    84-6 

10-9 

1-63 

2-87 

09240 

180° 

200" 

19,060 

Fuel      Beaumont,  Tex.t    83-3 

12  4 

0-50 

3  83 

0-9260 

216° 

240° 

19,481 

Crude    Whittier.  Cal.J 

0-9416 

... 

18,513 

Leig:h-on-Sea  Electricity  Supply. — The  U.D.C.  has 

declined  to  grant  an  interview  to  Mr.  Speight  respecting  his  pro- 
posed application  for  a  prov.  order,  but  has  promised  to  consider  any 
written  details  respecting  his  scheme.  Alternative  schemes  for  the 
supply  of  electricity  to  the  district  are  shortly  to  be  submitted  by  the 
Southend  T.C. 


Authority  :— *  Prof.  A.  C.  Scott,  Texas  University,     t  U.S.  Naval  Liquid 
Fuel  Board,     j  Prof.  W.  C.  Blasdale,  University  of  California. 

modem  ship  the  problem  is  to  get  fuel  to  the  boilers,  and  here,  oil 
lends  itself  particularly  well  for  it  can  be  piped  and  involves  no 
labour.  Nor  does  oil  deteriorate  by  storage,  though  on  this  point 
we  have  M.  Bertin  to  the  contrary.  But  probably  M.  Bertin  spoke 
of  oil  not  so  far  reduced  as  the  American  reduced  fuel  oils. 

With  oil  the  furnace  doors  may  be  always  shut  and  the  waste 
gases  may  go  away  cooler  because  of  the  greater  cleanliness  of 
heating  surfaces.  Combustion  once  regulated  to  its  best  air  supply 
can  be  kept  so.  As  a  practical  point  none  better  is  urged  than  the 
ability  instantly  to  extinguish  a  fire  if,  for  any  reason,  water 
becomes  or  threatens  to  become  too  low.  Equally,  the  fire  can  be 
put  into  full  commission  again  when  the  trouble  has  been 
surmounted.      This  is    really  a    most    important  point,    and    so 
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^lao  is  the  case  for  automatic  adjustment  of  the  fire  to  the  steam 
pressure. 

It  is  only  necessary  to  touch  lightly  on  the  absence  of  dust  and 
ashes,  firing:  tools  and  general  labour  costs. 

Liquid  fuel  has  its  disadvantaejes,  and  no  oil  should  be  used  with 
a  ilower  iiash  point  than  140°  F.  This  is  lower  probably  than 
would  be  considered  safe  in  Great  Britain  or  grenerally  in  naval 
work.  Underwriters  require  oil  to  be  stored  underground. 
•Gravity  feeds  are  not  permitted  in  the  United  States,  which  is 
perhaps  as  well,  with  flash  points  of  140°  F.,  and  fuel  oU  must  be 
stored  30  ft.  from  any  building — a  somewhat  prohibitive  clause  in 
3  congested  area. 

With  scaling  water  oil,  with  its  high  temperatures,  will  cause 
•damage  to  plates,  and  increase  the  coat  of  repairs,  though  with  a 
proper  setting  and  not  too  bad  a  water  it  ia  claimed  that  repairs 
should  be  less.  One  hears  whispers,  however,  that  liquid  fuel  does 
tend  to  increase  boiler  repairs,  but  those  best  qualified  to  tell 
us  seem  disinclined  to  do  so,  as  though,  to  admit  increased  repairs, 
would  reflect  on  their  judgment  in  using  liquid  fuel  at  all. 

The  author  of  the  paper  says  i  that  steam  is  a  better  atomising 
agent  than  air,  and  that  the  steam  to  drive  an  air  compressor  will 
•do  the  atomising  first  hand.  But  he  is  not  thinking  of  marine  con- 
'ditions  and  make-up  water.  May  it  not  be  asked  what  of  the 
many  burners  which  atomise  solely  by  heavy  pressure  of  the  oil 
itself,  using  neither  steam  nor  air. 

He  also  advocates  a  flat  flame  form  of  burner  as  most  eflicient, 
and  heating  of  the  oil  as  aniaid  to  economy  so  long  as  the  oil  is  not 
decomposed  and  carbon  deposited  in  the  supply  pipes.  He 
advises  that  the  temperature  should  not  exceed  the  flash  point 
temperature. 

Duplicate  oil-pressure  pumps  are  recommended  to  raise  the  oil 
from  a  tank  below  the  lowest  supply  pipe,  the  heater  to  be  heated 
'by  oxhaust  steam,  a  relief  valve  to  return  oil  when  the  pressure 
given  by  the  pump  passes  a  given  maximum  ;  gravity  return  of  all 
oil  in  pipes  to  storage,  and  automatic  regulation  of  both  oil  and 
steam  to  the  burners  in  accordance  with  the  boiler  pressure. 

It  is  stated  that  with  Babcock  boilers  the  best  results  are  obtained 
when  the  oil  is  injected  from  the  bridge  towards  the  doors  or 
boiler  front. 

The  general  claim  for  smokelessness  made  on  behalf  of  liquid 
fuel  is  really  a  signal  proof  of  the  eflicacy  of  perfect  air  mixture 
in  producing  perfect  combustion.  The  same  effect  would  be  pro- 
duced with  coal  smoke  if  it  could  be  agitated  equally  violently  in 
close  touch  with  hot  coals.  Coal  dust  can  also  be  mixed  with  air 
and  burned  smokelessly.  The  gases  of  bituminous  coal  fail  to  be 
smokeless,  because  they  are  not  burnt  hot.  Temperature  is  essential. 
It  seemed  once  to  be  necessary  with  oil  to  provide  refractory-lined 
furnaces  as  with  coal,  but  to-day  a  good  deal  of  oil  burning  seems 
to  be  smokelessly  carried  out  without  furnace  lining.  This  is  due 
±0  the  perfection  of  atomisation  obtained. — W.  H.  B. 


REVIEWS. 


The     Wimnan's    Pocket-Book   and    Electrical    Contractor'' » 

Eandhook.     By  A.  W.  Robinson  and  W.  E.  Waerilow. 

London  :  The  Electrician  Printing  and  Publishing  Co., 

Ltd.     Price  5s.  net. 

A  substantial  narrow  boo'K,  handy  for  the  pocket  and  able 
to  withstand  the  hurried  fumbling  of  dirty  thumbs.  The  six 
years  which  have  elapsed  since  the  last  revision  have  wrought 
many  changes,  which  are  reflected  in  the  contents.  The  authors 
appear  now  to  cater  more  for  the  wireman  and  contractor 
than  for  the  mains  engineer  ;  even  the  cover  is  blue,  whereas 
the  reviewer's  10(H'i  copy  appears  to  have  Ijeen  red.  All  the 
leading  features  of  the  earlier  editions  concerning  cable  work 
are  included  and  brought  up  to  the  latest  LE.E.  rules.  The 
useful  data  of  fall  of  potential  and  current  density  appear 
again,  but  a  few  more  pages  on  mains  testing  would  have  been 
appreciated  by  the  station  men,  who,  however,  will  find  the 
present  edition  a  sound  excuse  for  retiring  the  old  red  book 
to  the  decent  seclusion  of  the  book-case. 

The  authors  devote  considerable  attention  to  wiring 
systems.  The  leading  varieties  of  conduit  fittings  are 
illustrated,  and  there  are  a  few  useful  notes  on  wood  casing, 
the  value  of  which  material  for  certain  purposes  appears  to 
be  unknown  to  many  modern  contractors. 

Concentric  systems  are  clearly  described,  but  comparative 
■costs  and  notes  on  the  particular  advantages  and  dis- 
advantages of  these  methods  for  different  classes  of  work 
would  have  been  useful. 

A  new  method  or  material  appeals  to  some  because  it  is 
new,  and  it  is  apt  to  be  employed  indiscriminately,  whilst 
others  will  not  use  it  even  for  those  purposes  to  which  it  is 
particularly  adapted  on  account  of  personal  conservatism, 
or  lack  of  knowledge  of  practical  points  which  can  only  be 
s'emedied  by  experience. 


Open  wiling  is  very  briefly  dealt  with.  It  is  now  possible 
to  obtain  wire  insulated  with  enamel  or  light  rubber  and 
cotton  covering,  which  may  be  run  on  porcelain  insulators 
in  many  cases  without  breach  of  regulations,  and  some  notes 
on  these  so-called  Continental  systems,  with  a  clear  state- 
ment of  how  and  when  they  may  not  be  used,  should  be  in 
the  hands  of  every  electrical  contractor.  Open  wiring  is  the 
original  system,  it  is  rational,  cheap,  subject  to  few  faults, 
and  would  probably  be  a  great  success  if  some  powerful 
firm  could  be  persuaded  to  jjatent  it  and  endow  it  with  a 
greco-cockney  name. 

The  chapters  on  illumination  are  amongst  the  most  valu- 
able in  the  book. 

The  latest  arrangements  and  designs  for  reflectors  and 
fittings  for  houses  and  shops  are  illustrated,  and  their  correct 
use  is  clearly  described.  P>etween  pages  129  and  172  lies 
information  which  should  be  part  of  the  mental  equipment 
of  every  canvasser  and  foreman  wireman.  - 

The  section  dealing  with  mains  work  in  the  former 
edition  has  been  replaced  by  copious  and  practical  notes  on 
isolated  generating  plants  ;  these  should  be  of  value  to  con- 
tractors, many  of  whom  neglect  this  branch  of  the  business 
although  the  development  of  small  oil  engines  and  the 
reduction  in  capacity  of  machines  and  batteries  with  metal- 
filament  lamps  has  made  the  private  plant  a  more  attractive 
proposition  to  the  owners  of  premises  in  isolated  districts 
than  formerly.  The  authors  make  the  valuable  suggestion 
that  temporary  electric  supply  work  should  be  more  sought 
after,  and  there  can  be  no  doubt  that  the  contractor  who  will 
speculate  in  a  portable  oil-driven  generating  set  of  fair 
capacity  should  find  ample  reward  for  his  enterprise  where  no 
public  supply  is  available. 

The  book  concludes  with  brief  but  clear  notes  on  a.c.  and 
D.(_'.  motors,  diagrams  of  connections,  and  a  copy  of  the 
LE.E.  Rules.  Single-phase  commutator  motors  are  not  dis- 
cussed, but  they  will  no  douljt  figure  in  future  editions  :  at 
present  it  is  not  always  recognised  by  those  who  work  on  a 
single-phase  system  that  any  class  of  power  work  can  be 
dealt  with,  and  a  motor  be  employed  which  has  all  the 
characteristics  of  the  u.c.  machine,  and  in  addition  can  be 
controlled  by  a  simple  switch. 


American  Electric  Central  Station  Distribution  Systems.    By 

H.  B.  Geak  and  P.   F.  Williams.     1912.     London  : 

Constable  it  Co.     Price  12s.  net. 

A  number  of  articles  appeared  several  years  ago  in  the 
American  Electrical  A(/e  on  central  station  distribution  work. 
These  articles  have  been  revised  and  extended,  and  the  result 
is  the  book  under  review. 

Chapters  I,  II  and  III  deal  respectively  with  distribution 
systems,  transmission  and  conversion,  and  voltage  regula- 
tion. In  Chapter  I  we  have  a  number  of  obsolete  systems 
described,  as  well  as  the  usual  modern  ones,  in  Chapter  II  a 
quantity  of  general  information — largely  quite  elementary — 
and  in  Chapter  III  really  good  descriptions  of  regulators  and 
compensators,  together  with  the  principles  of  voltage 
regulation. 

Chapter  IV  treats  of  line  transformers,  and  since  the  book 
pre-supposes  "  a  general  knowledge  of  electrical  theory  such 
as  is  possessed  by  more  advanced  students,"  a  great  deal  of 
it  ought  surely  to  be  quite  unnecessary. 

Chapter  V  deals  with  secondary  distribution  in  a  more  or 
less  familiar  style,  and  there  is  again  a  considerable  amount 
of  historical  and  elementary  matter.  It  must  be  remembered 
that  the  economic,  industrial  and  social  conditions  in  the 
United  States  are  widely  different  from  those  obtaining  in 
this  country,  and  data  given  m  books  similar  to  the  one 
under  consideration  must  only  be  accepted  and  used  after 
close  examination. 

Special  schemes  of  transformation  and  protective  apparatus 
are  discussed  in  Chapters  VI  and  "N'll  respectively.  It  may 
at  once  be  said  that  the  information  given  is  distinctly  good 
and  accurate,  and  is,  of  course,  to  a  large  extent  independent 
of  what  may  be  termed  national  conditions. 

Overhead  construction  receives  attention  in  Chapters  VIII 
and  IX.  These  chapters  have  been  carefully  and  accurately 
written,  and  are,  perhaps,  the  best  in  the  book. 

Chapter  X  deals  with  ,i  underground  construction.  A 
number  of  figures  relating  tc  the  cost  of  construction  are 
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'/wm,  some  (if  wliich  are  practically  identical  with  those  for 
similar  work  dont^  in  a  hif^h-class  manner  in  this  country. 

Chapter  XI  is  devoted  to  cable  work,  and  some  useful 
information  is  given  for  the  heating  of  paper-iusulated 
cables. 

Distribution  economics  and  properties  of  conductors  are 
treated  in  the  next  two  chapters,  the  lirst  subject  being 
admirably  discussed,  while  the  latter  might  easily  have  been 
omitted,  since  the  information  is  practically  all  contained  in 
an  ordinary  electrical  p<jcket-book. 

The  concluding  chai)ter  deals  with  alternating-current 
circuits  and  is  certainly  up-to-date,  whilst  the  formuhc  and 
worked  examples  appear  to  be  correct. 

The  book  is  primarily  intended  for  American  engineers 
and  students.  It  consists  of  342  pages  only,  and  the  price 
of  iL's.  net  appears  to  be  excessive. — H.  G.  S. 


Wefhifelslromversuc/if.  By  Dii.  Anton  Lampa.  Brunswick  : 
Fried.  Vieweg  &  Sohn.     11)11.     Price  5  M. 

This  book  deals  with  some  of  the  less  known  branches  of 
alternating  current  work  which  are  more  of  scientific  interest 
thau  of  immediate  practical  importance. 

In  Chapter  1  the  general  problem  of  an  alternating  current 
circuit  containing  resistance,  inductance  and  capacity  is 
handled,  including  the  production  of  high-fre(|uency  con- 
denser discharges  and  Tesla  currents,  and  skin-effect 
phenomena.  Chapter  11  deals  with  mechanical  forces  set  up 
by  electromagnetic  actions,  including  the  Thomson  repulsion 
effect,  capacity  and  inductance  measurements  by  weighing, 
Ac.  Chapter  III  is  on  the  revolving  magnetic  field  and  its 
production  by  means  of  direct  current,  single-phase,  and 
polyphase  supplies. 

The  last  chapter  deals  with  the  production  of  electro- 
static revolving  fields,  and  their  power  to  set  up  mechanical 
rotation,  itc. 

The  writer  assumes  a  fair  mathematical  knowledge  of  the 
subject,  and  the  experiments  given  are  chiefly  of  a  laboratory 
nature,  but  full  particulars  of  the  apparatus  required  are 
given  in  most  cases,  so  that  the  book  will  prove  useful  for 
demonstration  purposes  in  the  directions  mentioned. 


Illuminalion  :  Its  Distribution  and  Measurement.     By  A.  P. 

Trotter.      London :    Macmillan   &    Co.,   Ltd.     Price 

8s.  6d.  net. 

The  writer  of  this  little  work  is  such  an  accepted 
authority  on  his  subject  that  his  readers  will  expect  to  find 
it  a  mine  of  useful  information,  and  in  this  they  will  be 
by  no  means  disappointed.  The  great  regret  one  experi- 
ences after  reading  the  book  is  that  the  author  was  not  able 
to  allow  himself  time  enough  to  produce  a  larger  treatise. 
As  the  book,  however,  is  addressed  to  engineers  of  whose 
work  illuminating  engineering  will  probalily  form  only  a 
comparatively  small  part,  the  author  was  no  doubt  wise  in 
restricting  himself  almost  exclusively  to  matter  which  has 
a  direct  bearing  on  the  immediate  practical  side  of  the 
subject. 

Chapter  I  deals  with  "  Units  and  Standards  of  Candle- 
Power."  Your  reviewer  cannot  agree  with  the  opening 
statement  that  candle-power  is  an  accurate  expression. 
"  since  it  is  the  measure  of  the  rate  of  expenditure  of 
energy."  If  the  author  had  referred  to  spherical  candle- 
power  the  statement  would  have  been  acceptable,  but  this 
quantity  is  rarely  referred  to  in  practice,  and  to  confuse 
intensity  with  a  rate  of  expenditure  of  energy  is  surely  very 
misleading.  From  this  statement  it  would  be  right  to 
assume  that  the  output  from  the  lamp  can  actually  be 
increased  by  fitting  a  reflector  or  lens.  Provided  that  such 
a  fitting  does  not  materially  affect  the  size  of  the  light 
source,  it  is  still  accurate  to  speak  of  its  "candle-power," 
and  this  may  be  increased  in  almost  any  desired  proportion. 
The  rate  of  expenditure  of  light  energy  obviously  remains  as 
before. 

All  through,  the  author  seems  very  fearful  least  anyone 
should  imagine  that  light  flux  is  the  real  entity  and  candle- 
power  or  intensity  is  merely  one  of  the  mathematician's  ways 
of  describing  its  location  or  distribution.  A  little  more 
might  have  been   said   with   reference   to   glow-lamp  sub- 


standards,  as  these  are  now  by  far  the  most  important  to  the 
practical  engineer. 

Chapter  II,  "  Illumination  and  Derived  Units,"  deals 
chielly  with  a  comparison  of  various  units,  and  explains  how 
the  illumination  of  a  surface  may  be  defined  in  terms  of  a 
distance  and  a  candle-power.  The  whole  difficulty  which  is 
discussed  on  page  10  disappears  if  illumination  be  defined 
in  terms  of  the  lumens  per  unit  area.  The  values  given 
on  lines  14  and  15  on  page  17  are  apparently  incorrect, 
according  to  the  values  given  for  the  corresponding  standards 
of  intensity  in  Chapter  I.  The  definition  of  the  lumen  at 
the  bottom  of  page  23  is  not  at  all  clear. 

Chapter  III,  on  "The  Distribution  of  Illnmination," 
gives  instructions  as  to  how  to  fix  the  relative  spacing  and 
height  of  uniformly  distributing  light  sources  in  order  to 
obtain  a  definite  minimum  illumination.  How  to  vary  the 
polar  curve  in  order  to  obtain  uniform  horizontal  illumination 
might  well  have  lieen  included. 

Chapter  IV  is  on  "  Illumination  overa  Plane."  This  chapter 
contains  some  interesting  examples  ingeniously  worked  out. 
On  page  tys  there  is  a  further  condemnation  of  the  practice 
of  referring  to  an  illumination  in  terms  of  flux  per  unit 
area,  but  on  page  ."JG  the  author  himself  falls  back  on  this 
method.  In  figs.  2'J  and  4h  the  distance  between  the  two 
lamps  in  one  fine  should  be  stated.  In  referring  to  diversity 
factor  on  page  01,  some  reference  might  advantageously 
have  been  made  to  the  excessive  glare  ■which  sometimes 
accompanies  a  very  low  diversity  factor. 

Chapter  V,  dealing  with  "  Photometers,"  is  the  best  in 
the  lxx)k,  and  not  only  describes  the  development  of  every 
important  modern  photometer,  but,  in  doing  so,  gives  the 
reader  a  clear  insight  into  the  best  ways  of  working  with 
them. 

Chapter  VI  is  entitled  "  Accessory  Apparatus."  This  is  in 
every  way  an  excellent  chapter,  and  well  supplements  the  pre- 
vious one.  In  fig.  i)0  the  distances  should  be  dimensioned  in 
terms  of  the  diameter  of  the  disk  or  length  of  tlie  filament. 
The  denunciation  of  black  photometer  rooms  is  not 
altogether  reasonable.  Screens  are  often  inconvenient  in 
practical  work,  and  may  sometimes  be  dispensed  with 
altogether  in  a  black  room.  The  section  on  the  control  of 
electric  sub-standards  should  appear  in  Chapter  I,  as  the 
devices  described  are  an  essential  part  of  the  standard.  In 
the  potentiometric  arrangement  described  for  measuring 
pressures,  the  measuring  resistances  take  a  current  of  1  am- 
pere ;  this  should  be  more  like  -j-Jtv  ampere,  or  the  resist- 
ances should  be  100  ohms  per  volt  to  be  measured. 

Chapter  VIII  relates  to  "  Photometry  of  Coloured  Lights." 
This  is  a  ^ery  suggestive  chapter  on  what  is  probably  the  most 
difficult  part  of  photometry.  The  use  of  selective  screens 
appears  to  require  a  much  higher  illumination  on  the 
photometer  than  otherwise  in  order  to  make  it  practical. 
The  work  also  seems  to  indicate  that  to  obtain  the  maximum 
visual  efficiency  one  should  use  yellow  light. 

Chapter  IX  deals  with  the  usual  sources  of  error  and 
their  reduction  and  estimation.  The  differention  into 
"  candle-power "  and  "  illumination "  photometry  seems 
awkward  and  somewhat  unnecessary. 

Chapter  X,  on  the  "  Measurement  of  Illumination,"  deals 
with  the  construction  and  use  of  various  Olumination  photo- 
meters. Rather  too  much  space  has  been  devoted  to  the 
history  of  one  type  of  photometer.  The  daylight  "con- 
stants "  referred  to  on  p.  247  have  been  shown  to  be 
practically  meaningless. 

Chapter  XI,  "Examples  of  Measurements,"  deals- 
with  practical  illumination  photometry,  and  indicates  the 
chief  difficulties  and  sources  of  possible  error  which  are 
encountered  in  this  class  of  work. 

Chapter  XII  treats  of  "  Dioptric  Distribution  and  Diffusion 
of  Light."  It  is  not  quite  evident  why  the  author  has  dealt 
only  with  this  method  of  varying  the  polar  distribution  of  a 
light  source,  as  there  are  obviously  many  others  of  equal  or 
greater  importance.  At  the  same  time  the  chapter  is  useful 
and  very  instructive. 

The  Appendix  contains  various  tables  referring  to  cosme 
functions,  and  descriptions  of  short  methods  for  determinmg 
the  shapes  of  refracting  prisms. 

The  author's  style  is  very  readable,  and  the  illustrations 
are  clear  and  accurate.  Those  engineers  who  desire  to- 
become  acquainted  with  modern  photometry  will  find  this- 
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■work  a  great  help,  but  it  is  essentially  a  practical  book, 
and  in  order  to  gain  the  full  benefit  of  the  information 
-contaiQed,  the  reader  should  also  be  practising  photometry. 
— L.  M. 


COMPULSORY    PURCHASE    OF    TRAMWAYS. 


[from  a  legal  contributor.] 


A  CORRESPONDEXT  of  the  REVIEW  recently  suggested  that 
"  As  the  time  must  be  approaching  when  many  towns  will 
have  the  option  of  buying  out  their  tramways  from  existing 
companies,  I  think  an  article  on  the  compulsory  purchase  of 
tramways  would  be  welcome." 

Although  the  matter  has  been  dealt  with  on  former  occa- 
sions the  suggestion  is  opportune,  for  the  law  on  the  subject 
is  by  no  means  settled.  It  is  the  subject  of  frequent  dis- 
cussions in  the  Courts  ;  and  owing  to  the  fact  that  various 
new  and  important  interests  have  to  be  considered,  it  is  by 
no  means  easy  to  find  every  case  governed  by  authority. 

The  purchase  of  a  tramway  takes  place  compulsorily  under 
and  by  virtue  of  Sec.  43  of  the  Tramways  Act,  1870,  which 
is  as  follows  : — "  Where  the  promoters  of  a  tramway  in  any 
district  are  not  the  local  authority,  the  local  authority,  if  by 
resolution  passed,  at  a  special  meeting  of  the  members  con- 
stituting such  local  authority,  they  so  decide,  may  within  six 
months  after  the  expiration  of  a  period  of  l'1  years  from 
the  time  when  such  promoters  were  empowered  to  construct 
such  tramways,  and  within  six  months  after  the  expiration 
of  every  subsequent  seven  years,  or  within  three  months, 
-after  any  order  made  by  the  Board  of  Trade,  under  either  of 
the  next  two  preceding  sections  with  the  approval  of  the 
Board  of  Trade,  by  notice  in  writing  require  such  promoters 
to  sell,  and  thereupon  such  promoters  shall  sell  to  them 
their  undertaking,  or  so  much  of  the  same  as  is  within  their 
district,  upon  terms  of  paying  the  'then  value'  (exclusive 
of  any  allowance  for  past  or  future  profits  of  the  undertaking, 
or  any  compensation  for  compulsory  sale,  or  other  considera- 
tion whatsoever)  of  the  tramways,  and  all  lands,  buildings, 
works,  materials,  and  plant  of  the  promoters  suitable  to  and 
used  by  them  for  the  purpose  of  their  undertaking  within 
such  district,  such  value  to  be  in  case  of  difference, 
determined  by  an  engineer  or  another  fit  person  nominated 
iis  referee  by  the  Board  of  Trade  on  the  application  of  either 
party,  and  the  expenses  of  the  reference  to  be  borne  and 
paid  as  the  referee  directs,  and  when  any  such  sale  has  been 
made  all  the  rights,  powers  and  authorities  of  such  promoters 
previous  to  the  making  of  such  order  in  respect  of  the 
undertaking  sold,  shall  be  transferred  to,  vested  in,  and  may 
be  exercised  by,  the  authority  to  whom  the  same  has  been 
■sold,  in  like  manner  as  if  such  tramway  was  constructed  by 
such  authority  under  the  powers  conferred  upon  them  by  a 
provisional  order  under  this  Act,  and  in  reference  to  the  same 
they  shall  be  deemed  to  be  the  promoters." 

The  section  then  sets  forth  the  regulations  whereby  the 
local  authority  is  to  act,  &c.,  and  continues,  "  Subject  and 
according  to  the  preceding  provisions  of  this  section,  two  or 
more  local  authorities  may  jointly  purchase  any  undertaking, 
or  so  much  of  the  same  as  is  within  their  respective 
districts." 

A  number  of  interesting  points  arise  in  connection  with 
this  st^ction,  the  importance  of  which  to  "  undertakers"  has 
been  enhanced  in  recent  years.  Among  the  points  which 
arise,  the  following,  with  which  we  propose  to  deal  in  order, 
seem  to  be  the  most  material  : — "  («)  The  length  of  the 
period  within  which.the  right  of  compulsory  purchase  may  be 
exercised ;  (b)  the  meaning  of  the  term  '  undertaking '  : 
(r)  the  correct  method  of  assessing  the  'then  value'  ;  (d) 
the  question  wliether  the  section  makes  adequate  provision 
for  the  development  of  an  electric  tramway  system  over  an 
area  which  includes  the  districts  of  several  local  authorities." 
(«)  The  Lciigf/i  of  the  Period  vithw  which  the  Pmrer  of 
<  '(impuJsory  Purchase  mm/  he  Rmri.ml, — It  has  often  been  a 
•subject  of  complaint  that  the  period  of  21  years  is  too  short, 
baxing  regard  to  the  fact  that  at  the  conclusion  of  that 
period  the  local  authority  are  empowered  to  buy  up   the 


tramway  company's  undertaking  at  old  iron  prices  without 
any  compensation  whatever  for  compulsory  purchase.  If 
such  period  were  too  short  in  the  case  of  a  tramway  system 
where  horse  traction  was  in  vogue,  it  is  clear  that  a  very 
much  longer  period  should  be  allowed  when  the  company 
has  been  put  to  the  expense  of  laying  down  a  costly  perma- 
nent way  and  trolley  wires,  together  with  a  power  station. 
It  is  with  this  end  in  view,  that  the  length  of  the  period 
is  usually  increased  where  si)ecial  powers  to  change  from 
"  horse  traction  "  to  electricity  are  conferred  by  a  special 
Act.  In  this  connection  it  is  significant  to  remark  that  the 
Legislature  has  made  a  concession  of  further  time  in  the 
case  of  electric  lighting  installations.  Thus,  while  the 
Electric  Lighting  Act  of  1882  provided  that  the  local 
authority  might  purchase  an  undertaking  at  a  cost  price 
within  21  years,  the  clause  being  very  similar  to  that  set 
out  above,  the  Act  of  18X8  extended  this  period  to 
42  years.  It  is  submitted  that  the  same  course  might  with 
equal  justice  be  adopted  in  the  case  of  tramways. 

(l/j  The  Meaning  of  the  Term  "  rm/eitakinff." — This 
word  is  not  defined  in  the  Tramways  Act,  1870,  and  reliance 
has  to  be  placed  on  the  Provisional  Order  itself.  Thus,  in 
the  Metropolitan  Street  Tramways  (Extension,  &c.)  Order, 
1.S7;'),  it  is  provided  that  the  expression  "the  tramways," 
or  "  the  undertaking,"  shall  mean  the  tramways  and  works 
and  undertaking  by  this  order  authorised.  Such  a  definition, 
bowever,  fails  in  the  important  particular  that  it  does  not 
dift'erentiate  between  tramway  and  undertaking.  It  was  said 
by  Lord  Watson,  in  the  case  of  the  London  Street  Tramways 
Co.  r.  the  London  County  Council  (1894),  A.C.  p.  474, 
that  :  "  The  word  '  undertaking '  is  not  defined  in  the  Act, 
but  it  appears  to  me  that  it  must  signify  all  the  real  and 
movable  property  belonging  to  the  promoters  necessary  for 
conducting  tramway  traffic,  together  with  all  rights  and 
interests  in,  or  connected  with,  such  property  which  belong 
to  the  promoters,  and  are  capable  of  being  transmitted  from 
them  to  the  purchaser.  I  do  not  think  the  word  can 
reasonably  be  construed  so  as  to  include  any  proj^erty,  or  any 
right  or  interest,  which  does  not  belong  to  the  promoters, 
and  does  not  pass  from  them  to  the  purchaser  under  the 
compulsory  contract  of  sale.  On  the  assumption  that  the 
promoters'  privilege  of  use  is  personal,  and,  therefore,  limited 
to  the  period  during  which  they  may  continue  to  beiowners 
of  the  tramway,  the  privilege  of  use  after  the  expiry  of  that 
period,  which  they  did  not  possess,  cannot  be  regarded  as 
part  of  the  undertaking  which  they  are  required  to  sell." 

But,  even  assuming  that  "  undertaking  "  includes,  to  use 
the  words  of  Mr.  Sewar  Brice  in  his  work  on  "  Tramways 
and  Light  Railways,"  everything  possessed  by  a  company  in 
respect  of  its  enterprise,  the  question  remains,  Uan  any  part 
of  the  undertaking  be  purchased  at  one  time,  and  the  pur- 
chase of  the  remainder  be  postponed  ?  It  frequently  happens 
that  the  undertakers  are  working  one  entire  scheme  under  a 
number  of  independent  provisional  orders,  each  applying  to 
some  part  of  the  whole.  In  such  circumstances,  can  the 
right  under  one  provisional  order  be  taken  over  to  the 
exclusion  of  others  ?  In  the  North  Metropolitan  Tramways 
Co.  V.  The  London  County  Council  (12  T.L.R.,  101),  it  was 
shown  that  the  company's  tramwajswere  authorised  by  three 
private  Acts,  passed  in  1809,  1870,  1871.  The  London 
County  Council  gave  notice  requiring  the  company  to  sell 
only  so  much  as  was  authorised  by  the  Act  of  1871.  The 
company  claimed  that  the  Council,  if  they  purchased  any, 
were  bound  to  purchase  the  whole  of  the  company's  under- 
taking, as  the  word  "  undertaking ""  as  used  in  this  Act  of 
1871,  meant  the  undertaking  of  the  company  as  authorised 
by  all  three  Acts.  The  Court  of  Appeal,  however,  deter- 
mined that  when  there  are  successive  special  Acts  or  Pro- 
visional Orders,  the  separate  sets  or  groups  of  tramway  lines 
may  each  be  an  undertaking,  and  that  the  local  authority 
can  in  such  circumstances  purchase  compulsorily  the  whole 
undertaking  piecemeal.  The  existence  of  such  a  power 
militates  against  that  unity  of  working  which  is  so  essential 
to  the  successful  working  of  every  tramway  system. 

The  authority  will  be  bound  to  take  and  pay  for  a  depot 
which  is  "  suitable  to  and  used  for  the  purposes  of  "  the 
undertaking  within  their  district,  although  the  depot  is 
situated  outside  their  district.  A  finding  that  a  "  depot "  is 
used  "  with  "  and  is  suitable  to  on  undertaking  is  sufficient 
to  create  this  liabilitv.     The  words  "  within  such  district  " 
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in  the  section  qualify  the  word  "  undertaking,"  and  not  the 
words  "  lands,  buildinf;;8,  works,  materiiils  and  plant  of  the 
proniotors.'"  Tlie  "  then  value  "  means  the  \alue  at  the 
date  of  the  notice  to  the  promoters,  and  not  the  value  to  the 
purcliasinf;  authority.  The  promoters  are  under  no  oblif^a- 
tion  to  make  a  ffood  title  to  the  adjuncts  and  accessories  for 
which  the  purchasiiij:;  authority  has  to  pay  ;  but  defects  in 
title  may  be  taken  into  consideration  by  an  arbitrator  when 
fixing  the  jirice  to  be  paid</«  ir  JIanchester  Carriage  and 
Tramway  Co.  v.  Swinton  and  J'endlebury  U.D.C.  (11)06) 
A.C.  277). 

If  the  arbitrator  finds  as  a  fact  that  all  the  depots  and 
plant  are  suitable  to,  an<l  arc  used  for,  every  part  of  the 
system,  his  finding  on  this  question  of  fact  cannot  be  dis- 
turbed (Manchester  Carriage  and  Tramway  Co.  v.  Man- 
chester Corporation  (lOO.'i)  ()7  J. P.  1  1.) 

((•)  J'/if  Correct  Method  of  Aasesaing  tlie  tliin  Value. — It 
is  necessary  to  approach  tiie  determination  of  the  question. 
What  is  the  then  value  ?  with  the  understanding  that  while 
past  and  future  profits  cannot  be  considered,  tlu'  undertaking 
is  a  profit-earning  concern  at  the  time  of  the  valuation.  It 
is  clearly  established  that  the  term  "  value,''  as  here  used, 
is  something  distinguishable  from  "  price."  So  in  Elston  v. 
Rose  (L.K.  4  (^.B.  1 )  the  "  value  "  of  certain  tenements  was 
decided  to  be  actual  marketable  value,  of  which  the  rent  at 
which  the  premises  would  let  was  a  fair  criterion.  Again,  in 
the  case  of  Dobbs  v.  (J  rand  . I  unction  Water  Works  Co. 
(!•  A.C,  r»7)  Earl  Selborne  said:  "When  we  have  to  deal 
with  the  word  "  value,"  we  must  take  that  word  in  its 
natural  sense,  unless  tiiere  is  something  in  the  Act  which 
points  to  an  artificial  or  arbitrary  sense,  which  I  do  not 
discover."  An  inquiry  into  the  exact  meaning  of  the  word 
"  value."  and  the  accurate  estimate  thereof,  is  the  more 
important  seeing  that  no  generous  10  per  cent,  is  allowed 
as  compensation  for  the  compulsory  purchase.  The  fact 
that  future  profits  may  not  be  taken  into  consideration  will 
shut  out  all  evidence  to  the  effect  that  the  annual  income 
of  the  undertaking  is  on  the  increase,  or  that  the  company 
had  contemplated,  or  might  in  the  future  contemplate,  the 
substitution  of  electricity  for  horse  power. 

As  to  what  other  powers  may  lawfully  be  taken  into  con- 
sideration in  order  to  enhance  the  purchase  price,  there  are 
statutory  powers  connected  with  the  use  of  a  tramway  which 
are  of  considerable  value — such,  for  instance,  as  the  use  of 
the  highway.  These  statutory  rights  are  often  sold  for  large 
sums  by  one  company  to  another.  It  is  sometimes  argued 
that,  as  soon  as  the  conxeyance  of  a  tramway  undertaking  is 
executed,  or  as  soon  as  the  award  is  made,  these  statutory 
rights  come  to  an  end.  and  that  they  cannot,  therefore,  pass 
to  the  purchaser.  That  such  a  contention  is  fallacious 
appears  to  be  established  by  the  fact  that  a  mere  licence 
revocable  at  will,  is  often  made  the  subject  of  valuable  con- 
sideration. In  Holt  V.  Gas  Light  Co.  (i..R.  7  Q.B.  72)s), 
for  instance,  a  gas  company  were  held  liable  to  pay  compen- 
sation to  the  plaintiff  when  taking  oxer  certain  land  over 
which  he  had  by  mere  verbal  licence  a  right  of  shooting. 
Again,  in  Metropolitan  Board  of  Works  v.  McCarthy 
(L.R.  7,  H.L.  24:!),  the  right  of  the  defendant,  as  one 
of  the  public,  was  held  to  be  proper  subject  matter  for 
compensation,  as  "  the  Legislature  never  intended  that  the 
community  should  profit  at  the  expense  of  a  few  of  its 
members." 

In  the  liondon  Street  Tramways  Co.  v.  the  London 
County  Council  ((18'J4).  A.C.  4.s;i),  tlie  following  facts  were 
proved  :  Sec.  44  of  the  London  .Street  Tramways  Act,  l.s7(i 
(33  and  34  Y.  cclxxi),  enacts  that  the  Metropolitan  Board 
of  Works  may,  after  21  years  from  the  passing  of  the  Act, 
require  the  London  Street  Tramways  Co.  to  sell  to  them 
their  undertaking  upon  terms  identical  with  those 
prescribed  by  Sec.  43  of  the  Tramways  Act,  l.s7(i,  viz.  : 
upon  the  terms  of  paying  the  then  value  (ex- 
clusive of  any  allowance  for  past  or  future  profits  of  the 
undertaking  or  any  compensation  for  compulsory  sale,  or 
other  consideration  whatsoever)  of  the  tramway,  and  all 
lands,  buildings,  works,  materials  and  plant  of  the  company 
suitable  to  and  used  by  them  for  the  purposes  of  their  under- 
taking. The  London  County  Council,  as  successors  to  the 
Metropolitan  Board  of  Works  required  the  company  to  sell. 
It  was  decided,  Lord  Ashbourne  dissenting,  that  the  word 
"  tramway  ""  meant  the   structure   laid   down   and  nothing 


more,  and  did  not  include  the  statutory  powers  conferred 
upon  the  company  ;  and  that  the  arbitrator  was  right  in 
rejecting  all  evidence  of  the  rental  value  of  the  past  and 
future  profits,  including  evidence  of  the  rental  value  of  the 
tramways  considered  as  let  or  capable  of  l)eing  let  to  a 
tenant,  and  in  awarding  that  the  then  value  of  the  tramway, 
and  all  lands,  buildings,  works,  &c.,  must  be  measured  by 
what  it  cost  to  establish  the  tramway  if  it  did  not  then 
exist,  subject  to  a  proper  deduction  in  respect  of  deprecia- 
tion. In  the  Edinburgh  Street  Tramways  Co.  v.  the 
Provost  of  Edinburgh  (1894)  A.C.  4.")(;,  a  case  practic- 
ally on  all  fours  with  that  to  which  we  have  just 
alluded,  it  was  decided  that  on  a  compulsory  sale  to  the 
local  authority,  the  local  authority  becomes  entitled 
to  the  exclusive  use  of  the  tramway,  not  by  trans- 
ference of  any  right  from  the  promoters,  but  by  virtue 
of  the  Statute  alone.  Secondly,  that  the  word  "  tramway  " 
cannot  be  read  as  synonymous  with  "  undertaking,"  but  is 
used  in  the  Act  as  meaning  the  structure  laid  down  on  the 
highway,  and  nothing  more  ;  therefore,  the  "  then  value  of 
the  tramway  "  must  be  measured  by  what  it  would  cost  at 
the  date  of  the  sale  to  construct  the  lines,  subject  to  a 
deduction  for  depreciation,  and  that  rental  value  must  not  Ije 
taken  into  consideration. 

Mr.  Seward  Brice  commenting  upon  the  above  case  in  his 
able  treatise  on  "  Tramways  and  Light  Railways  "  submits, 
in  spite  of  these  decisions  :  (a)  That  as  the  undertaking  is 
sold,  so  it  is  to  be  paid  for  :  {h)  that  subject  to  this,  there  is 
not  to  be  any  addition  to  or  subtraction  from  the  amount 
which  would  be  otherwise  arrived  at  for  past  or  future  profits, 
the  whole  of  "  the  tramway  and  all  lands,  buildings,  works, 
materials  and  plant  of  the  promoters  suitable  and  used  by 
them  for  the  purposes  of  their  undertaking,"  are  to  be  valued 
en  bloc  as  a  united  entity,  and  not  piecemeal  ;  (c)  that  this 
valuation  in  substance  amounts  to  a  valuation  of  the  under- 
taking in  question  as  a  going  and  present  profit-earning  con- 
cern, and  includes  a  projier  sum  in  respect  of  the  statutory 
powers  and  privileges  :  {(/)  that  the  statutory  powers  and 
privileges  pass  by  the  conveyance  and  not  by  the  statute, 
and  even  if  the  statute  transfers  them,  they  are  a  benefit 
vested  in  the  seller  and  taken  from  him  by  the  purchase, 
and  therefore  to  be  paid  for,  there  being  no  words  to 
negative  this ;  (e)  that  "  value "  in  the  section  has  its 
ordinary  meaning,  and  is  not  altered  into  or  synonymous 
with  "  cost." 

In  an  arbitration  to  settle  the  amount  payable  by  a  local 
authority  upon  the  purchase  of  a  tramway  undertaking 
under  Sec.  43,  the  arbitrator  must  take  into  account  the 
costs  incurred  by  the  undertakers  in  obtaining  Parliamentary 
powers  to  construct  and  work  the  tramways,  and  no  allowance 
should  be  made  for  depreciation  under  that  head.  The 
arbitrator,  however,  nmst  not  take  into  account  the  costs 
incurred  by  the  undertakers  in  opposing  Bills  in  Parliament 
for  the  purpose  of  protecting  their  undertaking  {in  re  Man- 
chester Carriage  and  Tramway  Co.,  Ltd.,  r.  Ashton-under- 
Lyne  Corporation  (1905)  68  J. P.  576).  It  has  also  been 
held  that  in  assessing  the  then  value  of  the  tramway 
under  Sec.  43  the  arbitrator  ought  not  to  take  into 
consideration  the  fact  that  the  local  authority  would 
contribute  towards  the  street  widening  if  they  con- 
structed the  tramway  at  the  date  of  the  notice  to  purchase 
(in  re  London,  Deptford,  and  Greenwich  Tramways  Co.  r. 
London  County  Council  (1905)  1  K.B.  316).  In  North 
Metropolitan  Tramways  Co.,  Ltd.,  v.  Leyton  U.D.C.  (1007) 
(71  J. P.  530),  it  appeared  that  a  tramway  sought  to  be 
purchased,  passed  for  some  distance  over  private  land,  and 
for  at  least  a  distance  of  (12  ft.  penetrated  within  the  entrance 
gates  of  a  large  car  factory  erected  on  their  land  by  the 
company,  and  for  at  least  4  ft.  8  in.  under  the  roof,  and 
within  the  walls  of  the  car  factory.  An  arbitrator  found 
that  the  car  factory  was  not  suitable  to  and  used  by  the 
company  for  the  purposes  of  their  undertaking  within 
the  district,  and  his  award  determined  the  value  of  the 
portion  of  the  jiermanent  way  of  tramway  No.  13,  which 
was  on  the  private  laud,  including  the  entrance  gates,  but 
not  including  the  value  of  any  buildings,  to  be  the  sum  of 
£125.  It  appeared  that  upon  a  contention  as  to  whether 
the  car  factory  was  severable  or  not,  the  Council  and  the 
company  had  agreed  that  the  Council  should  either  purchase 
the  whole  of  the  car  factory,  or  none  at  all.    It  was  held  that  as 
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part  of  the  tramway  No.  13  ran  into  the  car  factory  on  to 
private  ground,  the  Council  must  pay  for  not  only  the 
materials  of  the  tramway,  but  also  for  some  easement  or 
some  estate  or  interest  in  the  soil  on  which  the  tramway  ran  : 
it  was  further  held  that  the  agreement  made  between  the  Council 
and  the  company  did  not,  on  that  account,  oblige  the  Council 
to  purchase  the  whole  of  the  car  factory,  as  the  agreement  was 
not  made  with  reference  to  this  easement  or  interest.  As  it 
did  not  appear  that  the  arbitrator  had  not  allowed  for  this 
easement  or  interest  in  the  £125  awarded  for  the  part  of 
tramway  No.  13,  the  award  would  not  be  remitted  to  him 
upon  that  point. 

(d)  Does  the  Section  make  Adequate  Provi$ion  for  the 
Devetopment  of  an  Electric  1  ramivay  System  over  an  Area 
wfiich  inctiales  the  Districts  of  Several  Local  Authorities  ? — 
We  have  seen  that  two  or  more  local  authorities  can  only 
enter  into  an  agreement  to  buy  up  a  tramway  undertaking 
subject  and  according  to  the  provisions  of  Sec.  43.  They 
must,  therefore,  conform  to  the  periods  of  time  referred  to. 
It  is  not  diificult  to  see  that  this  rule  may  hamper,  if  it 
does  not  entirely  prevent,  the  development  of  a  system  of 
intercommunication  between  neighbouring  districts  under 
the  care  of  several  local  authorities.  To  take  an  illus- 
tration :  Suppose  that  a  private  company  obtained  a 
Provisional  Order  for  a  tramway  in  Blackacre  in  the  year 
1880,  and  that  a  second  company  obtained  a  similar  order 
in  the  neighbouring  district  of  Greenacre  La  1 883.  The 
rural  district  Councils  of  these  two  districts  come  to  the 
conclusion  that  the  two  systems  should  be  united,  and  that 
the  united  tramways  should  be  worked  by  the  local  authori- 
tiesv  The  Blackacre  Rural  District  Council  can  purchase  in 
1901  or  in  1908,  &c.,  the  Greenacre  Rural  District  Council 
cannot  take  over  the  trams  in  their  district  until  1904,  or 
at  the  end  of  each  recurring  period  of  seven  years.  A 
serious  difficulty  is  thus  placed  in  the  way  of  the  develop- 
ment of  tramway  systems  over  wide  areas  in  the  hands  of 
local  authorities. 


THE    RIGHT    TO     SUPPLY    ELECTRICITY 
PRIVATELY. 


[from  our   legal  contributor.] 


The  fact  that  (jueries  relating  to  the  supply  of  electricity, 
otherwise  than  in  accordance  with  the  terms  of  a  piovisional 
order,  continue  to  be  addressed  to  the  Editors  of  the  Review, 
goes  to  show  that  there  are  a  good  many  people  who  do  not 
wholly  appreciate  the  effect  of  the  Act  which  came  into 
force  in  1910. 

For  the  benefit  of  such  persons  it  may  be  well  to  set  forth 
and  explain  the  leading  provisions  of  the  Act  of  1909. 
Prior  to  April  1st,  1910,  the  law  gave  no  direct  {X)wer  to 
authorised  undertakers  to  interfere  with,  or  prevent,  the 
private  supply  of  electricity  in  their  district.  No  such  re- 
striction was  to  be  found  in  the  Electric  Lighting  Acts. 
The  Act  of  1882  made  no  provision  for  regulating  the  supply 
of  electricity,  otherwise  than  under  a  provisional  order  or  a 
special  Act.  Thus,  after  that  Act  was  passed,  whereas 
persons  who  supplied  electricity  under  a  provisional  order 
were  subject  to  elaborate  rules  made  by  the  Board  of  Trade 
in  carrying  out  the  details  of  their  undertaking,  the  owners 
of  an  installation  who  furnished  their  neighbours  with  a 
private  supply  were  under  no  restrictions-whatever. 

For  instance,  by  regulations  made  under  the  Act  of  1882, 
the  use  of  aerial  lines  was  very  much  restricted,  but  these 
rules  only  applied  to  statutory  undertakers. 

The  law  is  different  owing  to  the  Electric  Lighting  Act, 
1909,  which  came  into  force  on  April  ^Ist,  1910.  The 
private  supply  of  electricity  in  an  area  where  there  is  a 
provisional  order  in  force  is  absolutely  prohibited — except 
in  certain  special  cases.  Of  course,  the  prohibition  does  not 
affect  any  area  where  there  is  no  provisional  order  in  force. 
In  such  places  private  supply  may  go  on  as  before. 

The  exceptions  to  the  general  rule  are  of  considerable 
importance.  In  the  first  place,  it  merely  prevents  anyone 
from  commencing  to  supply  electricity  in  the  prohibited  area 


after  AprO  1st,  1910.  Further,  in  the  case  of  a  dis- 
trict where  there  is  now  no  provisional  order,  the  fact  that 
a  provisional  order  is  hereafter  obtained  to  allowed  a  supply 
to  be  given  in  that  area,  will  net  enable  the  company  or 
local  authority  obtaining  the  order  to  secure  the  closing 
down  of  all  private  installations  in  the  district. 

Again,  the  provision  does  not  apply  to  a  man  who 
makes  no  business  of  supplying  electricity,  but  who  happens 
to  have  an  installation  and  who  allows  his  neighbour  to 
have  a  supply.  Whether  a  man  is  making  a  business  of 
this  kind  must,  of  course,  be  decided  as  a  question  of  fact, 
and  will  probably  come  before  the  Courts  before  long. 
Again,  the  question  is  sure' to  arise  whether  the  charging  of 
accumulators  constitutes  a  supply  within  the  meaning  of  the 
Act. 

It  follows  that  although  the  private  supply  of  electricity 
is  limited  it  continues  to  exist ;  and  it  is  therefore  necessary 
to  follow  the  rules  and  regulations  under  which  such 
business  may  be  carried  on. 

It  was  in  order  to  bring  private  supply  companies  and 
persons  supplying  electricity  privately  under  this  jurisdic- 
tion of  the  Board  of  Trade  that  a  special  clause  was 
inserted  in  the  Electric  Lighting  Act  of  1888.  By  Sec.  4 
of  that  Act  it  is  provided  that  where  in  any  case  any 
electric  line  or  other  work  may  have  been  laid  down  or 
erected  in,  over,  along,  across,  or  under  any  street  for  the 
purpose  of  supplying  electricity,  or  may  have  been  laid  down 
or  erected  in  any  other  position  for  such  purpose,  in  such 
a  manner  as  not  to  be  entirely  enclosed  with  any  building 
or  buildings,  or  where  any  electric  line  or  work  so  laid 
down  or  erected  may  be  used  for  such  pur{X)se  otherwise 
than  under  and  subject  to  the  provisions  of  a  licence  or 
provisional  order,  the  Board  of  Trade  may,  by  notice  served 
upon  the  body  owning  or  using  the  line,  require  that  such 
line  shall  be  continued  and  used  only  in  accordance  with  the 
conditions  and  rules  which  they  may  prescribe. 

A  proviso  excepts  from  the  operation  of  that  section 
"  every  electric  "  line  or  work  laid  down  or  erected  by  any 
body  or  person  for  the  supply  of  electricity  generated  upon 
any  premises  occupied  by  such  body  or  person  to  any  other 
part  of  such  premises. 

Any  person  failing  to  observe  the  Regulations  and  Orders 
of  the  Board  of  Trade  is  subject  to  penalties.  The  Board 
of  Trade  regulations  are  similar  to  those  which  have  to  be 
observed  by  companies  and  local  authorities  which  supply 
electricity  under  statutory  powers.  Regulation  2  prohibits 
earth  connections  except  in  the  manner  there  provided. 
Regulation  4  limits  the  pressure  between  any  two  conductors 
or  between  any  part  of  either  conductor  and  the  earth  to 
3,000  volts.  Regulation  14  substitutes  100,000  watts  for 
the  300,000  in  the  ordinary  regulations  as  the  limit  which  a 
high-pressure  electric  line  may  be  used  for  transmitting. 
Regulation  17  provides  precautions  against  injurious  effects 
due  to  induction,  while  Regulation  18  contains  special  pro- 
visions for  the  protection  of  the  Postmaster-General. 

Compliance  with  the  Board  of  Trade  Regulations  does  not 
always  completely  protect  a  man  who  supplies  electricity  Ln 
the  manner  above  described.  He  may  have  to  observe 
certain  by-laws  issued  by  the  local  authority  of  the  district 
Ln  which  his  works  are  situated. 

If  a  person  supplying  electricity  without  a  provisional 
order  desires  to  extend  his  operations,  considerations  arise 
which  must  be  duly  observed.  Thus,  he  may  find  it  necessary 
to  place  his  mains  under  or  across  a  highway  ;  and  the 
highway  authority  must,  as  a  rule,  be  consulted,  either  when 
the  surface  of  the  road  is  to  be  torn  up,  or  when  wires  are 
to  be  suspended  above  it.  In  some  cases  the  local  authority 
own  the  freehold,  in  which  case  they  are  entitled  to  every- 
thing which  is  below  and  above  the  surface  of  the  street. 
In  other  cases  their  authority  extends  merely  to  the  surface, 
and  so  long  as  the  surface  and  the  free  passage  of  the  public 
to  and  fro  are  not  interfered  with,  the  landowners  on  either 
side,  in  whom  the  freehold  of  the  road  is  vested,  can 
authorise  the  suspension  of  the  wires  over  the  road  at  any 
height  they  choose,  so  long  as  the  wires  are  sufficiently  high 
to  be  out  of  the  reach  of  the  passing  traffic. 

In  urban  districts  the  local  authority  by  adopting  Part  II 
of  the  Public  Health  Acts  Amendment  Act,  1890  (53  and 
54  Vic,  c.  59),  may  acquire  power  to  make  by-laws  for 
the  prevention  of  danger  or  obstructions  to  the  pubhc  from 
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posts,  wires,  tubes  or  any  other  apparatus  stretched  or  placed 
above,  over,  along,  or  across  any  street  (whether  before  or 
after  the  adoption  of  that  jiart  of  tiio  Act)  for  the  purpose 
of  any  teleijrapli,  telephone,  lij^'htinp,  railway  sifjnallinf^  or 
other  purpose.  Again,  in  the  case  of  London,  overhead 
wires  can  only  be  erected  in  accordance  with  by-laws  made 
under  the  London  Overhead  Wires  Act,  1801. 

liavins;  drawn  attention  to  the  fact  that  the  regulations 
niuile  by  the  Board  of  Trade  and  the  local  by-laws  must  lie 
observed  by  those  wlio  undertake  the  private  supply  of  elec- 
tricity, we  have  enumerated  all  the  matters  to  which  the 
attention  of  a  [lerson  who  desires  to  supply  electricity  should 
be  directed.  In  other  respects  he  is  upon  the  footing  of  a 
tnuler  in  any  commodity.  He  can  make  what  contracts  he 
likes  with  his  consumer,  he  can  grant  a  supply  at  whatever 
price  he  thinks  proper.  Moreover,  his  operations  cannot  be 
interfered  with  by  any  local  authority  or  company,  unless 
such  body  lias  statutorj'  powers  to  supply  electricity  in  the 
district. 


THE    CORROSION    OF    IRON    AND    STEEL. 


Thk  importance  of  the  question  of  the  relative  amounts  of 
corrosion  which  take  place  in  iron  and  steel  is  becoming 
more  fully  recognised  every  day  ;  but  it  is  doubtful  whether 
engineers  who  have  to  design  and  specify  for  submarine 
cables  have  yet  grasped  the  full  significance  of  the  matter. 
An  exception,  however,  must  be  made  as  regards  the 
British  Post  ( )tfice  ;  this  Department  has  for  some  time 
recognised  that,  as  regards  its  cables,  the  question  of 
durability  is  of  more  im]K)rtance  than  initial  strength,  and 
that  although  steel  sheathing  wires  (or  what  is  practically 
steel)  may  have  a  greater  breaking  strain  than  iron,  yet  this 
strength  (which  is  unnecessary  for  the  \^ery  moderate  depths 
in  which  the  cables  have  to  be  laid)  is  obtained  at  the 
expense  of  durability.  Recent  cables  (the  Anglo- 
Belgian  telephone  .cable,  for  example)  have  accordingly 
been  sheathed  with  iron  wires  of  the  quality  technically 
known  as  "  ball-furnaced  iron,"  and  it  is  intended,  we 
believe,  that  this  practice  shall  be  continue<l  for  the  future, 
and  the  use  of  steel  wu-e  entirely  abandoned.  In  con- 
nection with  this  matter,  the  following  article,  which 
appeared  in  the  July  issue  of  The  Telephone  Engineer,  is  of 
great  interest  : — 

While  steel  has  greater  tensile  strensrth.  greater  rigidity,  and  is 
cheaper  to  produce  in  large  quantities  than  wrought  or  '  puddled  " 
iron,  it  is  far  more  susceptible  to  the  corroding  influences  of 
moisture,  coal  gas,  smoke  fumes,  or  sea  water.   Besides  its  weakness 


Fig.  1. — Iron  and  Steel  Eye  Bolts. 


in  the  last-mentioned  respect,  steel  is  also  greatly  influenced  by 
electrolytic  action,  or  by  intermittent  currents  of  electricity,  in 
spite  of  its  greater  hardness  and  density.  It  should  be  understood 
that  in  this  article  we  refer  only  to  the  common  grades  of  carbon 
steel,  produced  by  the  Bessemer  and  open-hearth  processes,  and  not 
to  the  recent  alloys,  any  of  which  are  far  superior  to  iron  in  their 
corrosion-resisting  properties. 

Relative  effects  of  corrosion  on  iron  and  steel  have  long  been 
noticed  on  sheet  metal  and  teme  plate  roofs,  where  the  life  of  steel 


is  only  a  small  fraction  of  that  of  iron,  especially  when  subjected 
to  sulphur-laden  gases  from  burning  coal.  A  common  explanation 
of  this  phenomenon  that  is  current  among  steel  men  is  that  the  slag 
which  always  exists  in  wrought  iron  forms  a  protective  coating 
around  the  iron,  shielding  it  from  the  effects  of  moisture,  while 
steel,  lacking  thissilicious  coat,  is  attacked  immediately. 

In  a  pam|)hlet  issued  by  the  United  States  Department  of 
Agriculture.  Dr.  A.  S.  Cushraan,  the  author,  arrives  at  the  following 
conclusion  in  addition  to  the  one  just  named  :  — 

That  the  presence  of,  and  the  irregular  distribution  of,  manganese 
in  steel,  there  being  little  if  any  of  this  substance  in  iron,  caDsoi 
the  di.sintegration  of  the  steel  through  electrolytic  action  set  up  by 
the  minute  local  currents  maintained  by  the  difference  of  contact 
potential  between  the  two  metals.  In  addition  to  the  manganese, 
current  flow  also  results  from  the  various  metalloids. 

Since  the  conditions  which  produce  electrolytic  action  also 
produce  corrosion,  the  purer  the  iron  the  greater  the  homogeneity 
of  the  iron,  and  the  less  the  segregation  of  metalloids,  the  less 
likely  are  the  electrolytic  effects  to  become  serious.  These  points 
constitute  the  essential  problems  which  confront  the  manufactorer 
who  desires  a  metal  that  will  have  a  high  resistance  to  corrosion. 

In  order  to  produce  a  steel  that  would  approach  puddled  iron  in 
its  resistance  to  corrosion,  the  American  Rolling  Jlill  Company  of 
Middletown,  Ohio,  began  experiments  to  determine  whether  a  steel 
could  be  produced  in  an  open-hearth  furnace  that  would  be  free 
from  carbon,  manganese  and  impurities  of  a  like  sort  that  are 
instrumental  in  producing  electrolytic  action.  This  led  to  burning 
out  even  more  carbon  than  was  common  in  the  ordinary  process  of 
manufacturing  steel,  and  was  an  elimination  process,  pure  and 
simple,  a»  no  elements  were  afterward  added  either  in  the  furnace 
or   in   the   ladle.       The   iron   thus  produced   was  of   more  than 


Fu;.  2.— Ikon  and  Steel  Wires. 


ordinary  purity,  which  was  afterwards  cast  into  ingots  and  rolled. 
The  analysis  of  this  new  process  iron,  in  comparison  with  com- 
mercial steel,  averaged  as  follows  : 


Sulpbar 
Phosphorus  .  . 
Carbon 

MaDganese    .  . 
Silicon 

It  should  be  borne  in  mind  that  these  determinations  were  made 
from  fractions  of  the  same  original  ingot,  and  consequently  the 
results  show  the  complete  elimination  of  two  elements  that  existed 
in  the  original  source. 

After  the  analyses,  corrosion  tests  were  made  of  the  two  samples, 
which  consisted  of  an  immersion  in  a  .5  per  cent,  solution  of 
sulphuric  acid  for  twenty-four  days.  The  loss  of  weight  was  as 
follows  : — 


Commercial 

American 

steeL 

ingot  iron. 

0(M8 

O'OaO 

0-086 

O'ooe 

0110 

0-026 

0'4«) 

Trace 

Trace 

Trace 

This  shows  that  the  loss  in  the  case  of  the  commercial  steel  was 
very  nearly  70  times  that  of  the  ingot  iron  in  the  same  time,  and 
under  equal  conditions.  The  ultimate  strength  of  the  ingot  iron 
was  from  4ii,000  to  51,000  pounds  per  square  inch  ;  elastic  limit, 
from  35,000  to  41,000  pounds  per  square  inch,  and  elongation  from 
40  to  48  per  cent. 

The  two  illustrations  accompanying  this  article  show  the  com- 
parative rates  of  solution  of  steel  or  charcoal  iron  and  ingot  iron 
after  immersion  in  a  25  per  cent,  solution  of  sulphuric  acid.  The 
eye-bolts  in  fig.  1  were  treated  in  the  bath  for  six  hours,  one  being 
of  charcoal  iron  and  the  other  ingot  iron.  At  the  end  of  this  time 
the  ingot  iron  bolt  showed  a  loss  of  15'5  per  cent.,  and  the  charcoal 
iron  bolt  a  loss  of  773  per  cent. 

In  fig.  2  are  shown  two  specimens  of  wire,  of  ingot  and  steel 
respectively.  The  difference  in  rate  of  solution  was  even  greater  in 
the  case  of  the  wire  than  with  the  eye-bolts,  as  the  ingot  iron  wire 
lost  but  6'1  per  cent,  in  one  and  one-half  hours,  and  the  steel  wire 
92'3  per  cent,  in  the  same  length  of  time. 


Wimbledon  Lighting;. — In  regard  to  the  agreement 
between  the  T.C.  and  the  Fixed-Price  Light  Co.,  Ltd.,  as  to  the 
terms  upon  which  electrical  energy  would  be  supplied  to  customers 
of  the  company  within  the  Corporation's  area  of  supply,  Clause  11 
of  which  provided  that  the  Council  might  determine  the  agree- 
ment if,  at  any  time  after  December  31st,  1915,  the  sum  payable  by 
the  company  to  the  Corporation  for  electrical  energy  supplied  to 
the  customers  of  the  company,  should,  for  two  consecutive  periods 
of  13  weeks  each,  be  less  than  £100,  the  Electricity  Committee  has 
decided  to  alter  the  clause  so  as  to  read,  "should,  for  four 
consecutive  periods  of  13  weeks  each,  be  less  than  £400  in  the 
aggregate." 
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NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    P0BLIBHED.) 

Compiled  exptesBly  tot  this  Jonrn»l  by  Mesbbb.  W.  P.  Thompbob  4  Oo., 
Blectrloal  Patent  Agents,  286,  High  Holborn,  Lonaon,  W.0„  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  Bhonld  be  addressed. 


16,992.  "  Apparatus  for  the  production  ot  electric  power  tor  uee  in  connec- 
tion with  wireless  telegraphy  or  wireless  telephony  on  aeroplanes  and  water- 
planes."    C.  Geahame-White  and  H.  Fotherghl.    July  22na. 

17,029.  "Device  for  automatically  adjusting  the  time  of  ignition  in  internal- 
combustion  engines  using  magneto-electric  ignition."  Firm  of  R.  BosoH. 
(Convention  date,  September  2nd,  1911,  Germany.)    July  22nd.    (Complete.) 

17,031.  "  Electric 'cooking  and  heating  apparatus."  R.  P.  Venner.  July 
22nd. 

17,086.    "  Cell-testing  voltmeter."    A.  H.  CtcTTEBBtJCK.    July  23rd. 

17,110.  "Switchboard connecting-cords  and  the  like."  P.  P.  Craven.  Addi- 
tion to  11,306/12.)    July  23rd. 

17.161.  "Plug  connections  for  electrical  work."  A.  A,  Warner.  July  23rd. 
(Complete.) 

17.162.  "Automatic  electrical  machine."  L.  Bauer  and  A.  Ficker.  July 
23rd.    (Complete.) 

17,153.  "  Electric  synchronisation  of  clocks  by  signals  from  observatories  or 
distributing  centres."    W.  J.  Polvblank.    July  23rd. 

17,164.  "  Electric  Ughting  systems  and  means  for  eliminating  sparking  in 
rotating  switches  or  commutators."  A.  F.  D'Andeia  and  F.  R.  S.  Eeleb. 
July  28rd. 

17,171.  "  Telephone  mouthpieces."  E.  Bjornson  and  J.  Hilditoh. 
July  23rd.    (Complete.) 

17,214.  "  Device  applicable  to  boots  and  the  like  lor  use  with  nmnscment 
devices  of  that  kind  which  are  in  the  form  of  magnetised  or  like  floors  or 
tracks."    J.  Lear.    July  24th. 

17,214.  "  Recording  instruments  and  the  like."  Evershed  &  Vignoles,  Ltd, 
and  a.  W.  Binstead.    July  24th. 

17,247.    "  Electric  floor  lamps."    G.  Maurice  and  L.  G.  Btng.    July  24th. 

17,306.  "  Control  of  electrically-operated  self-propel'ed  vehicles."  H.  B. 
VAN  Daalen  and  H.  P.  Schreiber.    July  26th.    (Complete.) 

17,346.    "  Apparatus  for  transforming  direct  electric  current  into  alternating 
P.  Hildebrand.    (Convention  date,  February  14th,  1912,  Germany.) 
(Complete.) 
"  Loud-speaking   attachment   for   telephones."     H.    W.    Prance. 


•  Electric  motors."    A.  Downeb.    July  26th. 

'  Distribution  of  electricity  by  alternating  currents.' 


current. 
July  25th. 

17,357. 
July  26th. 

17,369.     ' 

17,886.  "  Distribution  of  electricity  by  alternating  currents."  A.  W.  Ashton. 
July  56th. 

17,388.    "Electrical  recording  instruments."    W.  E.  Cooper.    July  26th. 

17,891.  "Construction  of  field-magnet  tor  dynamo-electric  machines." 
M.  A.  McLean.    July  26th. 

17,437.  "  Magneto-electric  and  alternate-current  machines."  Societe 
d'Electricite  Nilmelior.  (Convention  date,  February  16th,  1912,  France.)  July 
26th.    (Complete.) 

17,442.  "  Cord  grip  for  electric  lampholders."  T.  M.  Cockboft. 
July  27th. 

17,448.  "  Apparatus  for  use  on  aeroplanes  and  hydro-aeroplanes  for  radiating 
and  receiving  electromagnetic  waves  in  connection  with  wireless  telegraphy 
and  wireless  telephony."  H.  Fothergill  and  C,  Grahamk-White. 
July  27th. 

17,453.  "  Manufacture  of  foot,  step  or  insulator  bracket  for  telegraph  and 
like  poles,"    H.  Lench.    July  27th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Bpeolficatlons  In  the  following  list  maybe  obtained 
ot  Messes,  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford  ;  price,  post  tree,  9d.  (in  stamps). 


1911. 


Methods    of   and    Means   for   Changing  the  Frequency  of   Alternating 
Electric  Currents.    A.  M.  Taylor.    8,853.    (Cognate  apphcations  9,493  of 
1911,  11,775  of  1911,  20,761  of  1911,  and  21,321  of  1911.)    April  10th. 
Printing  Telegraphy.    C.  Kinsley.    15,559.    July  4th. 
Gtbo-Navigation  Apparatus.    E.  A.  Spen-y.    15,669.    July  6th. 
Gye<.i-Navigation  Apparatus.    E.  A.  Sperry.    15,679.    July  5th. 
Telephones.    C.  F.  Killar.    16,726.    July  6th. 
Senders  for  Electric-Signalling  Systems.    G.  Brown.    16,074.    G.   Brown. 

July  11th.    (July  11th,  1910.) 
Electric  Transportation  Systems.    A.  G.  Seaman  and  New  Transport  Co. 

16,160.    July  12th. 
Electric    Arc    Lamps.     A.    Ogilvy-Webb    and  R.  C.    A.    Reinecke.      16,367. 

July  15th. 
Conduits  or  Casings  for  Electric  Conductors.    A.  E.  Woodhouse.    16,489. 

July  18th. 
Automatic    and    Semi-automatic    Telephone    Exchange    Systems.      F.    R. 

McBerty.    16,869.    July  22nd.    (July  25rd,  1910.) 
Telephones.    B.  Gwozdz.    17,863.    Juiy  a9th.    (June  3rd,  1911.) 
Control  of  Trackless  Trolley  Vehicles  and  the  like  having  Auseliaby 
Battebies  fob  Independent  Propdlsion.    W.  A.   Stevens.    17,581.    July 
31st. 
Reversible    Galvanic    Batteries.      W.    Morrison.      18,S60.      August    14th. 

(October  10th,  1910.) 
Intebbuptebs  fob  Use  in  Electric  Ignition   Systems   for   Internal-Com- 
bustion Engines.    L.  J.  Flint.    18,701.    August  19th. 
Multiple  Arc  Lamps.    J.  Wetter.    (Ges.  fur  Maschinen  und  Metall-Industrie.) 

18,025.    August  23rd. 
Magneto-Ignition  for  Internal-Combustion  Engines.    J.  E.  F.  Cambessedes. 

19,025.    August  24th.    (August  24th,  1910.    Addition  to  18,683  of  1911.) 

Method  and  Aebangement  fob  producing  Electricali.y  Luminous  Lettees, 

Inscriptions,  Lines,  Figures  and  the  like  by  Means  of  High-tension 

Dischabges.    a.  Laszlo.    20,201.    September  12th.    (March  16th,  1911.) 

Telescoping    Masts.      Soci«t^    d'Electriciti?    Mors.      23,403.      October    11th. 

(October  13th,  1910.) 
Electric  Abc  Lamps.    British  Thomson-Houston  Co.    (General  Electric  Co.) 

2i,648.    October  12th. 
Regulation  of   Alteen-Ating  -  Cubbent   Dynamo -Electeio  Machinery   and 
Means  thebefoe.    Siemens  Bros.  Dynamo  Works,  Ltd.    (F.  E.  Thrupp.) 
22,757.    October  16th. 
Electbical  Switches.    C.  L.  Terry  and  P.  Townsend.    22,895.    October  17th. 
Apparatus  foe  Electbic  Light  Advebtising  and  Illuminations.    A.  B.  Barker 

and  J.  H.  Barker.    23,646.    October  26th. 
Common-Batteey  Telephone  Systems.    Aktiebolaget  L.  M.  Ericsson  &  Co. 
118,824.    October  27th.    (November  9th,  1910.) 


Common-Battery  Telephone  Systems.  Aktiebolaget  L.  M.  Ericsson  &  Co. 
23,918.    October  28th.    (February  7th,  1911.    Addition  to  28,824  of  1911.) 

Electric  Aec  Lamps.    A.  H.  Railing  and  A.  E.  Angold.    23,990.    October  30th. 

Dey-Batteby  Cells.    J.  Rudolphs.    24,031.    October  30th. 

Dynamo-Electeic  Machines  of  the  Compensated  Type.  British  Thomson- 
Houston  Co.  and  Neild.    24,570.    November  4th. 

Methods  fob  the  Detebmination  and  Tbansmission  of  the  Dibection  of  the 
E.arth's  Magnetic  Field,  W.  Burstyn.  2?,726.  December  20th.  (De- 
cember 21st,  1910.) 

Process  for  Sterilising  Water  oe  other  Liquids  by  Means  of  Ultra-Violet 
Rays  pboduced  in  a  Quartz  Lamp  and  Apparatus  thzrefoe.  W.  P. 
Thompson.    (Ozongesellscliaft.)    28,757.    December  20th. 


1912. 

Electbic  CiBCuiTS  AND  Fittings  therefoe.    J.  H.  Cave.    1,264.    January  16th. 
Masts  fob  Use  in  Wibelebs  Telegraphy  Installations.    W.  P.  Thompson. 

(Ges.  fur  Drahtlose  Telegraphic.)    2,770,    February  2nd, 
Means  for  attaching  Dynamo-Electkic  Machines  adapted  to  be  driven  by 

Velocipedes,  Wheels  and  the  like,    C,  Schlick,    3,061.    February  6th. 
Process  or  Method  of  Nickel-Plating.    W.  Peuerbake.    4,126,    February 

19th, 
Method  of  and  Means  for  Jcinting  Electric  Wireb  and  Cables.    J.  Stratton 

and  E.  A.  Claremont.    4,671.     February  24th. 
Sparking  Plugs.    H.  Zimmermann  and  R.  Slaby.    5,302.    March  2nd.    (March 

10th,  1911.) 
Sparking    Plugs   for   Internal-Combustion   Engines.     L.   Revault.     6,398. 

March  14th.    (March  I8th,  1911.) 
Detectors  for  Wireless  Telegraphy.    G.  W.  Pickard.    7,251.    March  25th. 
,,     (July  24th.  1911.     Addition  to  18,842  of  1907.) 
Manufacture  of  Electric  Accu-mulator  Electrodes  and  Means  for  Ube 

therein.    R.  Pape.    7.999.     April  2nd. 
Aebangement  for  Indicating  the  Intebeuption  of  a  Cibcuit  in  Electrio 

Lighting  Installations  on  Motor-Cars  or  like  Vehicles.  C.  A.  Vandervell 

and  A.  H.  Midgley.    8,089.    April  3rd. 
Electricity  Meters.    Isai-ia  Zahlwerke  Akt.-Ges.    8,226.    April  4th,    (Apri 

7th,  1911.) 
Arrangements  for  Determining  Position  by  Means  of  Electeo-Magnetic 

Waves.     W.  P.  Thompson.     (Ges.    fur   Drahtlose   Telegraphie.)     8,569. 

April  11th. 


Drawn-wire  Tungsten  Filaments. — The  drawn-^wire 

tungsten  lamp  has  now  been  openly  marketed  as  such  for  more  than 
a  year  ;  it  is  easier  and  cheaper  to  make  than  those  with  squirted 
filaments,  and  it  is  far  stronger  than  the  latter  until  it  has  been  in 
circuit  for  some  time.  The  adyantaj?e  of  the  new  type  to  the  con- 
sumer appears  to  be  limited  to  the  lower  retail  price  and  jjreater 
robustness  of  the  lamj^s  before  use.  These  views  have  been  ex- 
pressed by  a  number  of  competent  judges  during  the  past  few 
months,  and  the  following-  explanation  of  the  matter  was  pub- 
lished in  a  recent  issue  of  V  Indnstrie  Elect riijur  by  M.  A. 
Bainville. 

After  a  preliminary  review,  of  no  immediate  interest  in  the 
present  connection,  the  author  remarks  that  whereas  'squirted" 
filaments  have  an  agglomerate  structure,  drawn- wire  filaments  have 
a  far  better  structure,  mechanically,  when  new.  But,  whereas  the 
expansive  forces  in  the  heated  filament  and  the  sustained  high 
temperature  during  working  tend  to  improve  the  sinter  or  weld 
between  the  particles  of  a  squirted  filament,  thus  leading  to  a  slow 
and  slight  increase  in  mechanical  strength,  pure  tungsten  which 
has  been  reduced  to  a  malleable  state  by  hammering,  rolling,  and  so 
on,  before  drawing,  gradually  assumes  a  brittle  and  crystalline 
structure  during  working,  and  the  mechanical  strength  is  then 
seriously  reduced.  Drawn  tantalum  filaments  show  a  simUar 
molecular  change  which  is,  however,  slower  in  evolution,  probably 
owing  to  the  less  severe  rating  of  the  filament.  It  is  suggested 
that  the  rapidity  of  crystallisation  varies  with  the  working  tem- 
perature and  mass  of  the  filament  for  any  particular  metal,  with  a 
different  coefficient  for  different  metals. 

According  to  M.  Bainville,  the  practical  case  for  and  against 
squirted  and  drawn-wire  filaments  is  as  follows  : — 

"  Stiuirted''  or  "  C/>e:ineal'"  i''l7«mf«^^■haveto  be  made  individually, 
and  differ  considerably  one  from  another,  thus  involving  careful 
trials,  which  are  costly  to  conduct  and  which  involve  a  con- 
siderable percentage  of  breakages.  The  mounting  of  the  filaments 
is  a  difficult  and  costly  process  owing  to  the  fragility  of  the  fila- 
ment and  the  number  of  joints  required  (two  per  loop).  A  serious 
percentage  of  breaks  in  the  filaments  of  completed  lamps  occurs  at 
each  handling  before  they  are  put  in  service.  Once  in  service,  the 
filament  gradually  but  apprecially  strengthens. 

''  Ih-tiicn-M'iiv''  Filaiiwnt.t. — It  is  a  diflicult  matter  to  bring 
tungsten  to  a  sufficient  degree  of  purity  and  ductility  to  enable  it 
to  l3e  drawn  into  fine  wire,  and  the  diamond  dies  employed  need 
frequent  supervision  and  renewal.  Once  the  filament  is  made,  it  is 
relatively  easy  to  build  into  the  lamp.  It  is  flexible  and  strong, 
and  can  be  wound  round  the  supporting  frame  with  no  intermediate 
joints.  In  fact,  the  manufacture  is  much  cheaper  and  easier  than 
in  the  case  of  squirted  filament  lamps.  Although  the  mechanical 
strength  of  the  drawn  filament  is  considerably  reduced  during  the 
incandescence  reqiiired  in  the  final  stages  of  manufacture,  it  is  still 
much  stronger  than  the  squirted  filament,  and  the  percentage  of 
breakages  in  handling,  storage,  and  transport  is  very  low. 

When  in  regular  use,  however,  the  drawn  filament  rapidly 
weakens  and,  after  a  time,  the  lamp  cannot  safely  be  removed  from 
its  socket.  An  even  more  seriou.«  objection  urged  against  the 
drawn  filament  is  that  more  serious  bulb  blackening  occurs,  as 
compared  with  squirted  filaments.  For  the  present,  31.  Bainville 
considers  that  the  drawn- wire  tungsten  filament  offers  great 
advantages  to  the  manufacturer  and  the  distributor,  but  no 
corresponding  advantages  to  the  consumer. 
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AUSTEALIAN    TRADE. 


In  a  short  notice  last  week  we  called  attention  to  a  new 
phase  in  the  Australian  attitude  towards  IJritish  trade 
which  was  destined  to  have  an  important  effect,  and  were 
pleased  to  congratulate  Mr.  Hamilton  Wickes,  the  former 
Trade  Commissioner  in  Australia,  to  whose  activities  this 
new  phase  is  due,  on  the  e.xcellent  work  he  has  done  in  the 
interests  of  British  firms.  We  have  since  had  an  opportunity 
of  discussing  this  and  other  Australian  questions  with  Mr. 
ifaniilton  Wickes  himself,  and  can  more  fully  appreciate  the 
value  of  his  work  in  Australia  and  the  direct  beneficial 
results  which  it  should  [iroduce. 

Jt  is  conmion  knowledge  that  for  some  years  certain  foreign 
tirms,  and  notably  Krupp's,  have  been  securing  a  large 
amount  of  business  in  Australia  for  all  classes  of  goods,  but 
most  of  all  for  supplies  to  the  various  State  railway 
authorities.  For  our  purpose  it  does  not  much  matter  now 
to  what  causes  this  result  may  be  attributed — whether  to 
the  activities  of  foreign  agents,  the  lack  of  enterprise  of 
our  own,  or  a  wrong  impression  in  Australia  as  to  the 
relative  qualities  of  British  and  foreign  material.  It  is 
sufficient  that  British  tirms  had  not  been  doing  the  business 
they  should,  and  that  one  order  to  a  foreign  firm  had  tjeen 
adequate  precedent  for  another,  and  yet  another,  until  it  had 
become  almost  a  habit  of  the  various  buying  authorities  to 
specify  (ierman  brands  and  manufactures. 

To  tackle  such  a  situation  meant  no  small  amount  of 
courage  and  not  a  little  tact.  Fresli  from  our  interview  witli 
Mr.  ITamilton  Wickes  we  can  understand  why  he  succeeded 
where  others  might  lamentably  have  failed.  At  the  same 
time  it  must  be  said  in  all  fairness  that  immediately  the 
facts  became  known  every  true  Australian  supported  the 
attitude  that  the  Mother  Country  must  be  given  every 
opportunity  of  supplying  such  of  the  needs  of  the  Common- 
wealth as  could  not  be  supplied  from  within.  Mr, 
Hamilton  Wickes  particularly  acknowledges  the  sympathy 
he  received  from  Jlr.  Watt,  the  Premier  of  Victoria,  and 
the  courageous  stand  taken  up  by  the  Mdknirne  Age  in 
favour  of  British  manufactures.  The  grasp  of  highly 
technical  matter  displayed  by  Mr.  8.  W.  Biggs,  of  the 
Aije,  was  particularly  useful. 

It  would  seem  almost  foolish  to  say  here  that  in  railway 
material  of  all  kinds  British  goods  are  quite  as  good,  if 
not  better,  than  any  that  can  be  produced  abroad.  But 
Australia  is  a  very  long  way  off,  and  for  some  unaccountr 
able  reason  the  impression  has  prevailed  there,  at  any  rate, 
amongst  the  buyers  immediately  responsible,  that  some 
special  qualities  attached  to  German  materials  which  were 
unknown  to  British.  With  the  co-operation  of  the  Board 
of  Trade  at  home  it  was  possible  to  prove  that  on  all  the 
first-class  railways  of  the  world  British  material  had  been 
and  was  being  used  in  very  large  quantities.  A  careful 
examination  of  methods  of  buying  in  Victoria  showed  that 
a  system  had  grown  up  "  by  which  orders  that  with  reason- 
able business  precaution  might  have  been  placed  with 
British  manufacturing  firms  have  been  placed  with  foreign 
tenderers."  As  the  result  of  long  and  close  investigation, 
which  revealed  w,  unsatisfactory  state  of  affairs,  this  system 
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received  the  consideration  of  the  Victorian  C'abinet.  and  it 
was  decided  to  give  certain  directions  to  the  buying 
authorities  for  future  work. 

We  quote  these  directions  at  length  on  another  page,  and 
consider  that  they  should  receive  the  careful  attention  of  all 
British  firms,  and  paiticularly  contracting  firms  interested, 
or  likely  to  be  interested,  in  the  Australian  market.  The 
first  direction  states  definitely  that  "  taking  into  consider- 
ation the  quality,  time  of  delivery  and  price  of  the  goods, 
orders  are  to  be  given  to  British  manufacturers  as  against 
foreign  tenderers."  Furthermore,  when  orders  are  given 
abroad  the  buying  authorities  responsible  must  "  explicitly 
state*'  their  reasons.  Tliis  was  the  attitude  which  it  was 
desired  the  Government  should  take  up,  but  in  its  patriotic 
enthusiasm  a  great  deal  more  was  given.  We  have  for 
some  time  agitated  for  longer  periods  to  be  given  for  the 
submission  of  tenders  in  our  self-governing  Dominions.  The 
Victorian  Government  have  now  laid  down  that  the  time 
during  which  tenders  will  be  admitted  shall  be  long  enough 
to  allow  of  specifications  being  sent  home  by  mail,  and 
tenders  being  sent  back  by  mail.  This  is  a  concession,  the 
importance  of  which  to  British  manufacturers  cannot  be 
overestimated.  At  the  same  time,  it  will  be  no  less  an 
advantage  to  the  Victorian  Government.  ( )ther  directions 
provide  for  the  acceptance  of  the  lowest  tender  in  all  cases 
unless  specific  and  adequate  reasons  are  given  for  adopting 
another  course  ;  for  the  limitation  of  the  purchasing  }X)wers 
of  the  railway  buying  authorities  without  public  calls  for 
tender  ;  and  for  the  giving  of  trial  orders  to  such  reputable 
firms  as  have  not  previously  contracted  for  supplies  to  the 
Railway  Department. 

It  will  be  seen  that  the  above-named  directions  apply  only 
to  the  Eailway  Department,  but  the  principle  of  preference 
to  British  tenderers  has  been  adopted  by  the  Government  for 
other  Departments.  Moreover,  we  are  assured  by  Mr. 
Hamilton  Wickes,  and  we  have  also  heard  in  other  directions, 
that  the  effect  of  the  movement  which  has  been  started 
in  favour  of  British  trade  is  not  limited  to  any  section 
of  the  community  either  public  or  private,  but  that  in 
other  .States  besides  Victoria,  the  same  feeling  exists.  From 
the  point  of  view  of  the  electrical  trade,  this  is  a  matter 
of  great  and  far-reaching  importance.  Apart  from  the 
electrification  of  the  Melbourne  Suburban  railways,  tenders 
for  which  are  now  on  the  board,  electrical  development  in 
all  parts  of  the  Commonwealth,  and  in  all  branches  of  life, 
is  rapidly  increasing.  Continental  and  American  firms  are 
regarding  with  considerable  anxiety  the  new  position  which 
has  been  so  speedily  established,  and  if  there  ever  was  a 
time  when  opportunity  offered  itself  for  British  firms  to 
gain  a  firm  and  unassailable  standing  that  time  is  now. 

Our  interview  with  Mr.  Hamilton  Wickes  has  been  very 
illuminating,  and  has  covered  a  range  of  subjects  which  it 
would  be  impossible  to  discuss  here.  It  has  confirmed  us 
in  a  number  of  views  we  have  set  forward  from  time  to 
time,  and  it  has  added  others  which  could  only  be  formed 
by  close  touch  with  Australia.  We  regret  that  Mr.  Wickes 
is  leaving  Australia,  we  regret  that  his  present  stay  is 
England  is  short,  but  we  would  urge  our  large  electrical 
firms  who  have  interest  in  Australia,  to  see  him  and  reap 
the  advantages  of  a  close  insight  into  Australian  conditions. 
Mr.  Hamilton  AVickes  is  of  the  opinion  that  our  selling 
organisations  in  many  cases  need  a  close  examination  and 
improvement.  From  our  knowledge  of  the  methods  of  some 
Continental  and  American  concerns,  we  are  inclined  to 
agree  with  him.  It  is  only  natural  that  there  are  some 
things  which  he  could  tell  private  firms  which  it  would  not 
be  right  that  he  should  tell  us,  and  we  hope  that  these  firms 
will  see  him  now  at  a  Lime  when  conditions  are  particularly 
favourable  to  British  trade  in  the  Commonwealth. 

For  the  Australian  attitude  now  expressed  we  have 
nothing  but  praise.  It  will  mean  advantage  to  us,  but 
it  will  also  mean  advantage  to  Australia.  The  new  Trade 
Commissioner  must  be  in  a  position  to  advance  the  work  Mr. 
Hamilton  Wickes  has  begun.  Meanwhile,  it  is  "  up  to " 
British  firms  to  see  that  the  trust  that  is  being  placed  in 
them  is  not  betrayed  and  that  some  recognition  of  the 
Victorian  Government's  action  is  forthcoming,  so  that  the 
Commonwealth,  as  a  whole,  may  be  assured  that  we  appre- 
ciate the  direct  impetus  which  is  being  given  to  British 
interests  in  this  important  market. 


THE   PROPULSION   OF   SHIPS. 


All  great  movements  of  necessity  progress  slowly,  and 
especially  is  this  true  of  matters  connected  with  the  marine 
world,  where  the  force  of  conservation  has  from  time 
immemorial  been  strongest.  An  impending  revolution  in  the 
methods  of  ship  propulsion  has,  however,  been  clearly  foreseen 
for  many  years  past  by  most  of  those  who  had  sufficient  know- 
ledge to  understand  all  sides  of  the  question,  and  were 
unbiassed  enough  to  be  able  to  keep  outside  the  prejudices  of 
bygone  ideas. 

It  has  for  so  long  been  customary  to  look  upon  Great 
Britain  as  the  natural  pioneer  in  all  matters  connected  with 
the  sea,  that  the  little  band  of  enthusiasts  who  have  con- 
tinually been  urging  that  greater  attention  should  be  paid  to 
the  great  impending  changes  in  ship  propulsion,  were 
regarded  as  little  less  than  fanatics.  In  the  last  year  or  so, 
however,  it  has  become  apparent  to  even  the  least  initiated 
that  the  question  of  new  types  and  arrangements  of  ships' 
machinery  could  no  longer  be  neglected,  and  one  of  the 
results — belated  as  it  is — has  been  tlie  recent  appointment  of 
a  Royal  Commission  to  inquire  into  the  oil  supply  question 
and  the  future  methods  of  the  propulsion  of  ships. 

The  success  of  the  SeUmdia  and  other  oil-engine  driven 
ships  has  led  some  who  are  insufficiently  acquainted  with 
the  subject  to  assume  that  the  whole  of  the  difficulties  in  the 
construction  of  marine  oil  engines  have  been  satisfactorily 
overcome,  and  that  we  are  on  the  immediate  eve  of  the 
motor-driven  battleship.  Such  an  assumption  is  almost  as 
detrimental  as  the  obstinate  pessimism  of  these  same 
people.  It  is  necessary  to  face  the  fact  that  in  this  country  at 
any  rate,  we  are  very  little  nearer  the  production  of  an  oil 
engine  suitable  for  driving'  a  battleship  than  we  were  five 
years  ago.  Unfortunately,  however,  the  matter  is  different 
on  the  Continent,  where  engines  of  far  larger  size  than 
those  contemplated  in  England  are  already  constructed 
and  under  test.  Such  is  the  position  which  confronts 
the  Royal  Commission,  and  unless  it  tackles  the  problem 
boldly  and  radically,  it  must  inevitably  fail  in  its  purpose 
and  fail  badly. 

From  the  composition  of  the  Commission  one  is  apt  to 
conclude  that  too  much  attention  will  be  devoted  to  the  minor 
question  of  the  improvement  of  oil-fired  boilers,  and  that 
more  important  matters  will  be  side  tracked  as  being  beyond 
the  scope  of  the  inquiry.  In  this  connection  it  would  have 
been  preferable  had  it  been  clearly  stated  that  the  investi- 
gation was  to  cover  an  examination  of  all  possible  methods 
of  propulsion  including  the  electrical  driving  of  ships. 
This  matter  has  already  been  taken  in  hand  in  a  practical 
manner  by  shipowners  in  this  country  and  by  the  United 
States  Naval  Authorities,  but  has  certainly  not  received 
great  consideration  by  our  own  Admiralty.  WhDst  stating 
that  the  subject  of  electric  driving  should  be  tackled  by  the 
present  Commission,  we  must  not  be  understood  to  be  advo- 
cating its  employment  in  battleships.  It  must  be  admitted 
that  the  great  success  which  has  attended  the  directly  reversible 
marine  oil  engine  has  somewhat  altered  the  case  as  regards 
the  necessity  of  the  electrical  system,  but  there  are 
undoubtedly  certain  instances  where  it  could  with  advantage 
be  adopted.  It  is  also  possible  that  until  the  very  high- 
powered  oil  engine  has  been  thoroughly  developed,  electrical 
transmission  might  be  employed  with  advantage  on  large 
war  vessels  in  conjunction  with  steam  turbines,  but  this 
would  in  all  probability  be  but  a  transition  stage. 

Everything,  however,  depends  on  the  oil  supply.  If  this 
is  not  likely  to  be  sufficient  for  all  the  demands  which  would 
arise  in  the  event  of  the  oil  engine  being  universally  adopted 
for  warships,  then  the  whole  matter  assumes  yet  another 
aspect.  The  oil  engine  in  that  case  as  a  means  of  propulsion  is 
condemned  ah  iiii/io,  and  it  seems  then  that  the  employment  of 
electro-mechanical  propulsion  must  be  most  seriously  con- 
sidered. It  is  impossible  to  continue  indefinitely  with  the 
present  uneconomical  method  of  direct  steam  turbine  drive, 
which  is  far  too  inefficient  for  the  present  stage  of  develop- 
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iiient,  and  it  is  bfyoiid  nil  douhL  thai  a  very  considerable 
saving  could  be  effected  by  the  electrical  nietbod,  more 
parti<adarly  in  lar<,'e  war  vessels,  which  are  operating  so 
uneconomical ly  during  practically  the  whole  of  their  service. 
There  are  no  insurniouritable  ditlirulties,  since  all  the 
factors  aie  known,  and  the  problem  is  far  too  serious  to 
I*  lightly  passed  over. 

The  lii-st  duty  of  the  Commission  seems,  therefore,  to 
he  to  asceilain  the  exact  present  and  future  position  of 
the  oil  supply.  If  there  is  to  be  a  shortage  in  the  oil 
supply,  then  the  Commission  should  turn  its  attention 
to  the  iinjirovenient  of  the  economy  of  existing  methotls 
of  propulsion,  which  means  an  investigation  of  the 
various  methods  of  transmission — electrical,  mechanical  and 
hydraulic.  If,  however,  the  conclusion  is  arrived  at  that 
the  oil  supply  is  likely  to  cofx;  with  all  demands,  attention 
should  be  concentrated  on  the  direct  drive  of  the  largest  war 
vessels  by  oil  engines. 

It  is  more  than  likely  that  the  Commission  will  be 
unable  to  come  to  any  very  definite  conclusion  on  the  oil 
(luestion  as  the  factors  are  so  diverse,  and  the  uncertainties 
are  numerous.  In  that  case,  the  only  course  seems  to  be  a 
consideration  of  all  the  possible  methods  of  propulsion 
enumerated  above,  with  the  exclusion  of  none.  What  is 
vitally  important,  howe\  er,  is  that  the  matter  be  investigated 
in  the  very  broadest  spirit,  and  that  all  side  issues  be 
rigorously  avoided,  since  the  scope  of  the  incjuiry  is  far  too 
wide  to  allow  \aliiable  time  to  be  spent  in  discussing  matters 
which  really  do  not  affect  the  final  issue.  And  it  cannot  l)e 
too  strongly  urged  that  time  is  a  most  important  considera- 
tion ;  so  much  so,  that  it  would  be  preferable  to  reduce  the 
matter  under  discussion  rather  than  delay  the  issue  of  the 
report  of  the  Commission. 


There  is  every  reason  to  be  satisfied 

t'oreife'ii  Trade   ^,-^^  ^^^  totarm  just  published  for  our 

Returns.  .  .    ,        ,      ,     •        ,  , 

foreign  electrical  trade  during  the  month 

of  July,  as  well  as  for  the  full   seven  months  of  the  year  to 
date.     The  following  are  the  figures  : — 

Jiiijwrtx  : — 

Electrical  goods  and  apparatus  other  than  machinery  and  tele- 
graph and  telephone  wire.  For  the  month  of  July,  £96,659,  a 
decretise  of  £!i,886. 

Ditto.     For  the  seven  months,  i;818,480,  an  increase  of  £23,415. 

Machinery.  For  the  month  of  July,  £553,811,  an  increase  of 
£127,334. 

Ditto.  For  the  seven  months,  £3,981,186,  an  increase  of  £406,061. 
J^rjHfrfa  :~~ 

Electrical  goods  and  apparatus  (as  above).  For  the  month  of 
July,  £293,413,  an  increase  of  £105,713. 

Ditto.  For  the  seven  months,  £2,359,746,  an  increase  of 
£817,613. 

Machinery.  For  the  month  of  July,  £2,758,505,  an  increase  of 
£535,895. 

Ditto.  For  the  seven  months,  £18,447,691,  an  increase  of 
£495,673. 

So  that  in  electrical  goods  and  machinery  items  together 
export  values  for  the  year,  so  far  as  it  has  gone,  have 
advanced  by  £817,613  and  £41i5,G7:'.  =  £1,313,280, 
which  is  not  bad  when  we  remember  that  this  year  has  been 
attended  with  widespread  industrial  disputes  practically  from 
the  beginning,  whereas  last  year  the  railway  and  transport 
strike  only  began  late  in  July.  Taking  the  gross  figures,  the 
imports  for  1012  down  to  date  reflect  an  advance  of  27 
millions,  the  exports  an  advance  of  nine  millions,  and  the 
re-exports  one  of  getting  on  for  two  millions.  In  respect  to  the 
total  import  figures,  these  are  affected  to  some  extent  by  the 
higher  food  prices.  In  the  interests  of  manufacturing  we 
may  hope,  and  probably  with  some  reason,  that  the  export 
figures  for  articles  wholly  or  mainly  manufactured,  which 
are  better  in  value  by  £.5,059, .j84,  are  also  affected  by  better 
prices.  What  we  want  to  maintain  in  the  electrical 
industry  is  an  increasing  volume,  with  a  more  than  corres- 
pondingly increasing  value,  in  the  matter  of  exports,  for, 
unfortunately,  it  is  complained  that  export  prices,  though 
better  than  those  in  the  Home  market,  are  not  so  satis- 
factory as  they  should  be.  With  the  increasing  burdens 
that  are  now  put  upon  our  manufacturers  and  the  higher 
cost  of  raw  material  and  labour,  selling  prices  must 
inevitably   rise,   especially  in  the  electrical  industry,  and 


to  some  extent  the  electrical  export  values  will  be  higher  in 
consequence,  but  an  increase  of  £10.'»,713  in  electrical  goods 
sent  out  during  the  month  means  a  fine  advance  in  volume 
as  well  as  higher  prices,  and  being,  we  Ijelieve,  tiie  result  of 
the  greater  activity  of  our  mamifacturers  and  traders,  it  is  a 
cause  for  gratili(sition.  AVe  hope  that  the  rate  of  advance 
will  long  continue,  for,  as  we  have  said  repeatedly,  there  is 
still  almost  uidimit^-d  scope,  notwithstanding  the  greater 
atte'ntion  that  our  own  and  other  firms  have  been  paying  to 
the  world's  requirements  in  recent  years. 


The  Railtvai/  Gazelle  correspondent  in 
Berlin  Berlin  recently  referred  to  the  postpone- 

p  :  raent  of  the  report  on  the  electrification  of 

the  Berlin  City  Railway,  which  he  attri- 
butes partly  to  the  possibility  that  the  results  obtained 
with  the  electric  locomotives  on  the  Bitterfeld  line  have 
not  come  up  to  expectations,  and  partly  to  the  action  of  the 
(lerman  loc-omotive  builders,  who  claim  that  the  super- 
heated steam  locomotive  has  not  been  properly  tested  against 
the  electric  locomotive — it  having  been  projxDsed  to  operate 
the  Berlin  lines  with  lo(»motives  in  preference  to  motor- 
cars. It  appears  that  the  locomotive  manufacturers  on 
hearing  of  the  proposed  conversion,  immediately  petitioned 
the  Prussian  Minister  of  Railways  to  discuss  with  them  the 
relative  merits  of  the  rival  traction  systems. 

If  all  the  technical  points  of  superiority  urged  in  favour 
of  the  superheated  steam  locomotive  by  its  makers  conid 
be  accepted,  there  would  be  little  to  be  said  for  the  electric 
locomotive,  but  disregarding  a  naturally  biased  view,  the 
most  imporUint  point  urged  against  the  electric  traction 
proposal  is  the  expenditure,  representing  both  capital  and 
working  cost. 

But  bare  figures  of  cost,  such  as  are  given,  are  really 
insufficient  to  discredit  the  prospects  of  electric  traction, 
which  experience  shows  has  far  wider  claims  to  consideration 
than  are  indicated  by  the  "  facts  "  which  the  rival  interests 
have  placed  before  the  Prussian  Minister. 

The  matter  is  of  some  interest  to  railway  men  in  this 
country,  and  particularly  in  I^ondon,  where  electric  traction 
is  so  rapidly  ousting  steam  traction  on  all  heavy  traffic 
lines,  and  with  such  excellent  results  from  the  traveller's 
point  of  view,  that  the  idea  of  steam  operation  on  city  rail- 
ways such  iis  the  Metropolitan  and  District  is  now  quite 
im  tenable. 

Our  contemporary  appears  to  think  that  the  Berlin  post- 
ponement is  principally  due  to  the  feeling  of  doubt  on  the 
question  of  system,  '"  overhead  "  direct-current  having  now 
entered  the  field  as  a  competitor  of  the  alternating  and  third- 
rail  systems.  For  ourselves,  we  shall  be  somewhat  astonished 
if  the  single-phase  system  is  set  aside  at  Berlin  in  view  of 
the  unanimity  with  which  it  has  been  adopted  by  Continental 
railway  authorities,  but  political  and  military  considerations 
may  obscure  the  purely  commercial  and  technical  sides  of  the 
question. 

The  question  as  to  what  does  and  what 
What  is  an      ^^^^  ^^^  constitute  an  electrical  installa- 

Installation  ?  *''°'^  ^*^  recently  been  very  prominently 
discussed  in  Australia.  It  is  well  known 
that  in  the  Australian  States  labour  questions  have  during 
the  past  few  years  been  very  sympathetically  considered. 
Under  a  Labour  Government,  legislation  has  been  very 
active  and  the  legally  fixed  wage  has  been  applied  to  many 
industries.  Whatever  the  filial  result  may  be  the  immediate 
effects  of  many  of  these  enactments  have  been  far  from 
satisfactory.  A  fictitious  value  has  been  given  to  money, 
and  though  wages  have  risen  the  general  testimony  is  that 
the  cost  of  living  has  risen  in  a  far  higher  ratio. 

The  dispute  as  to  the  meaning  of  the  term  "  an  electrical 
installation  "  arose  ^  as  follows  :— Under  the  Victorian  "  Fac- 
tories and  Shops  Act "  a  Wage  Board  was  formed  to  deal 
with  electrical  installations.  This  Board  consisted  of  three 
wiring  contractors  and  three  wiremen,  and  it  contended  that  it 
had  full  powers  to  decide  the  wages  and  conditions  that  should 
prevail  in  connection  with  the  whole  of  the  electrical  under- 
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takings  in  the  State  of  Victoria.  It  will  be  noticed  that  the 
electricity  supply  undertakings  had  no  representative  on  this 
Wage  Board,  although  the  capital  and  the  number  of  em- 
ployes controlled  by  these  undertakings  were  considerably 
in  excess  of  the  comparatively  small  industry  comprising  in- 
stallation work  in  the  State.  This  Wage  Board  issued  a 
"Determination,"  which  came  into  force  on  the  11th  of 
last  March.  It  decided  "  the  lowest  prices  or  rates  which 
may  be  paid  to  any  person,  persons  or  classes  of  persons 
wheresoever  employed  in  any  business  or  occupation  con- 
nected with  the  installation  of  electrical  fittings,  appliances, 
motors  and  heater*,  including  the  laying  of  wires." 

The  principal  awards  were  a  minimum  wage  of  03s.  per 
week  of  48  hours  to  electrical  mechanics  or  wiremen,  G6s. 
per  week  to  electrical  fitters,  (ifls.  per  week  to  cable  jointers, 
63s.  per  week  to  persons  engaged  in  patrolling  and  effecting 
repairs  to  external  electric  supply  or  transmission  mains,  and 
54s.  per  week  to  electrical  labourers  and  assistants.  There 
were  in  the  "  determination  "  a  number  of  other  clauses 
dealing  with  hours,  ovei'time  rates,  and  payments  to  boys, 
apprentices  and  improvers. 

The  Wage  Board's  claim  to  control  the  working  conditions 
of  the  whole  electrical  industry  has,  ever  since  its  appoint- 
ment, been  disputed  by  the  various  electricity  supply  under- 
takings, with  the  result  that  they  have  declined  to  recognise 
the  award.  As  one  result,  however,  of  their  joint  represen- 
tations, the  Minister  of  Labour  has  agreed  to  form  a  new 
Wage  Board,  on  which  the  undertakings  will  be  represented 
to  deal  with  the  employes  of  these  undertakings. 

Notwithstanding  this,  the  State  Factory  Inspectors  have 
proceeded  against  tiie  Electric  Supply  Co.,  of  Victoria,  Ltd., 
for  breaches  of  these  regulations,  and  two  test  cases  were 
recently  decided,  one  at  Ballarat,  on  the  (Ith  ult.,  and  one  at 
Bendigo,  on  the  8th  ult.  In  both  cases  the  claim  was  that 
employes  of  the  supply  company  had  been  engaged  in  instal- 
lation work  and  paid  less  than  the  rates  declared  legal 
minima  by  the  "determination." 

At  Ballarat  the  charge  was  that  the  workman  who  con- 
nected the  company's  mains  to  the  consumers'  and  fixed  the 
meter  was  engaged  in  installing  the  light.  The  company 
contended  that  the  work  of  installation  began  at  the  meter 
and  consisted  in  the  fitting  up  of  the  wires  on  the  consumers' 
premises  and  the  fixing  of  all  lamps  and  electrical  fittings. 
They  were  a  statutory  company  supplying  electrical  energy, 
and  inasmuch  as  they  had  to  be  satisfied,  by  test  or  other- 
wise, that  the  contractors  did  their  work  satisfactorily  before 
they  would  supply  energy,  they  and  their  employes  were  not 
in  the  same  category  as  ordinary  electrical  contractors.  In 
one  instance,  the  workman  mentioned  in  the  charge  had  been 
engaged  in  work  to  which  the  term  installation  work  might 
be  applied,  and  for  this  he  had  been  paid  at  the  award  rates. 
Further,  the  fact  that  the  Minister  of  Labour  had  agreed  to 
the  formation  of  a  new  Wage  Board  for  their  employes 
showed  that  they  were  not  bound  by  the  existing  award. 
The  Court  held  that  the  company  had  established  their 
case  that  they  were  outside  the  award,  and  dismissed  the 
oase. 

At  Bendigo  the  following  week  the  charge  against  the 
company  was  that  a  labourer  who  was  employed  in  effecting 
temporary  repairs  to  consumers'  wires  and  lamps  should  be 
paid  54s.  per  week,  whereas  he  was  only  receiving  40s.  per 
week.  It  was  proved  that  the  man's  regular  work  was 
recarboning  arc  lamps.  He  had  done  this  work  for 
4^  years.  Until  recently  he  had  described  himself  as  a 
trimmer,  but  latterly  had  altered  the  designation  to 
"  private  arc  attendant."  On  two  occasions  the  man  dis- 
connected a  lamp,  and  replaced  a  negative  lead.  The 
inspector  claimed  that  this  brought  the  work  under  the 
terms  of  the  award,  inasmuch  as  it  was  installing  the  light. 
The  company,  however,  resisted  this  interpretation,  and 
elicited  from  the  witness  that  until  he  was  overruled  by 
the  chief  inspector  he  was  of  their  opinion,  and  had  even  told 
the  man  he  was  outside  the  award.  In  the  end  the  company 
were  successful,  and  the  charge  was  dismissed. 

We  are  of  opinion  that  the  company  were  right  in  their 
course  of  action,  and  that  "  technically "  an  electrical 
installation  commences  at  the  meter  terminals.  The  point 
has  not  become  important  in  this  country,  but  similar 
difficulty  may  at  any  time  be  experienced,  and  it  is  well  that 
the  distinction  should  be  clearly  established. 


NOTES    FROM    CANADA. 


[from    our    Sl'EOIAI,    CORRESPONDENT.] 


News  from  Western  Canada  states  that  the  Hart  Accumu- 
lator Co.,  of  London,  have  under  consideration  the  establish- 
ment of  a  branch  works  over  here  at  Winnipeg,  or  Fort 
AVilliam,  which  is  in  the  Pronnce  of  Ontario,  though  it  lies 
some  450  miles  west  and  ;'iOO  miles  north  of  Toronto,  on  the 
shores  of  Lake  Superior.  At  Port  Arthur,  which  is  only  a 
few  miles  from  Fort  William,  it  is  reported  that  another 
British  firm — Ham,  Baker  ct  Co.,  of  Westminster- — will 
erect  a  factory. 

The  City  of  Regina,  Saskatchewan,  is  asking  for  tenders 
for  electrical  plant,  the  closing  date  being  September  14th. 
Specifications  may  be  obtained  at  the  office  of  the  City 
Electrician.  A  certified  cheque  for  5  jjer  cent,  of  the 
amount  of  the  tender  is  required. 

The  Provincial  Government,  of  Ontario  has  recently 
benefited  by  a  decision  of  the  Privy  Council  at  home  by 
about  *loo,(>00. 

Different  interpretations  of  the  agreement  between  them 
were  made  by  the  Government  and  the  Power  Companies  at 
Niagara  Falls  respectively.  The  Privy  Council  upheld  the 
view  taken  by  the  former,  and  it  now  appears  that  back 
rentals  amounting  approximately  to  the  sum  named  are  due 
from  the  companies. 

The  Montreal  Electrical  Society  has  adopted  a  novel 
scheme  for  increasing  its  membership.  Existing  members  are 
to  be  divided  into  two  sections  called  "  Volts"  and  "  Amperes," 
the  idea  being  that  they  shall  compete  in  the  effort  to  obtain 
new  members,  thus  introducing  the  stimulating  effect  of 
rivalry. 

The  power  and  lightmg  plant  of  the  City  of  Edmonton, 
Alberta,  will,  according  to  report,  very  probably  have  to  be 
replaced,  as  it  is  not  sufficiently  modern  to  suit  present 
requirements. 

Like  many  other  Western  towns.  Medicine  Hat,  Alberta, 
is  developing  very  quickly,  and  the  city  generating  plant 
must  keep  pace  with  the  requirements — $10,000  is  to  be 
spent  on  extensions. 


Wear  on  the  Trolley  Wheel, — The  reduction  of  wear 

and  tear  in  traction  systems  is  a  very  important  factor  of  efficient 
maintenance.  A  larjfe  amount  of  such  deterioration  is,  of  course, 
inevitable  owing  to  the  severe  conditions  under  which  the  plant  is 
frequently  called  upon  to  operate,  involving  irregular  loads  due  to 
gradients,  starting  and  stopping  and  also  due  to  dirt  and  wet 
weather.  At  the  same  time  there  is  no  doubt  that  the  wear  can  be 
diminished  considerably  if  due  attention  is  paid  to  the  restoration 
of  worn  parts  at  as  early  a  date  as  is  consistent  with  considerations 
of  prime  cost,  and  also  if  means  are  taken  to  avoid  unduly 
increasing  the  wear  by  improper  use.  The  design  of  electric 
traction  equipment  has  now  progressed  to  such  a  stage  that  the 
majority  of  the  parts  which  suffer  severe  wear  can  be  replaced  at 
very  small  cost,  and  thus  there  is  not  much  excuse  for  highly  con- 
centrated forms  of  wear  and  tear  occurring  at  particular  portions 
of  the  equipment,  owing  either  to  bad  practice  from  the  commence- 
ment or  to  postponement  of  overhaul,  allowing  accumulation  of 
wearing  action  to  take  place.  One  of  the  parts  of  the  traction 
equipment  at  which  the  largest  amount  of  wiar  takes  place  is  the 
trolley  wheel,  and  care  should  be  taken  to  see  that  the  wheel  is  not 
exposed  to  anything  more  than  the  inevitable  minimum  of  attrition. 
In  one  case  it  was  noticed  that  a  new  trolley  wheel  fitted  to  a 
trolley  head  was  worn  out  very  rapidly,  and  upon  examination  it 
was  discovered  that  this  was  due  to  the  fact  that  there  was  too 
much  tension  on  the  trolley.  Some  little  time  previously  the  trolley 
standard  had  been  overhauled  and  the  tension  on  the  springs  had 
been  put  on  by  guess-work.  The  wear  on  the  trolley  wheel  drew 
attention  to  the  matter,  and  on  measurement,  it  was  found  that  the 
tension  was  as  high  as  42  lb.  When  it  is  mentioned  that  the  trolley 
tension  for  centre  running  should  not  exceed  20  lb.,  whUe  for  side 
running  it  is  not  necessary  to  have  more  than  25  lb.,  it  wOl  be  seen 
how  very  seriously  increased  was  the  tendency  to  wear  on  this  part 
of  the  equipment.  When  trolley  standards  and  their  subsidiary 
partg  are  being  renewed,  the  trolley  tension  should  be  measured 
with  a  spring  balance  tied  to  the  trolley  rope,  care  being  taken  at 
the  time  of  measurement  to  keep  the  trolley  head  at  the  normal 
height  of  the  overhead  wire.  The  tension  on  the  springs  can  then 
be  adjusted  until  the  reading  is  just  sufficiently  high  to  avoid  undue 
flashing  and  sparking  of  the  wheel  as  it  passes  the  more  awkward 
points  on  the  route.  Attention  to  this  small  detail  will,  in  the 
course  of  a  year,  show  a  considerable  difference  in  the  bill  for  new 
trolley  heads. 
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BELGIAN    HIGH-TENSION    TESTING 
LABORATORIES. 


lU   Du.  ALKREU  UllAUENWITZ. 


The  manufacture  of  the  bigh-tensiou  coils  offered  special 
difficulties  because  of  tlie  cross-section  of  the  wires  and  the 
considerable  luiinber  of  layers  superposed  in  each  coil  with 
a  small  height  and  considerable  diameter.  The  terminals  of 
the  primary  and  secondary  windings  of  ea(;h  core  are  con- 


TuK  high-lcihsion  testing  laboratory  of  Messrs.  De  Fuisseaux, 
at  Haudour,  Helgium,  formerly  comprised  a  10-K.V..1.  220- 
1  l(),()00-volt  transformer  which,  however,  eventually  proved 
insi^tlicient  for  the  work,  especially  for  testing  the  insu- 
lators of  high-tension  transmission  lines.  The  managers 
of  the  works,  therefore,  decided  on  installing  a  new  testing 
laboratory,  the  electrical  e(]uipnient  of  which,  as  supplied  by 
the  Ateliers  dc  Constructions  Electriques,  of  Charleroi, 
consists  mainly  of  a  static  transformer  w"ith  its  pressure 
regulator  and  testing  troughs  (fig.  1). 

The  single-phase  transformer  is  designed  for  a  normal 
permanent  output  of  .">0  k.v.a.  at  iitO  volts  primary  and 
'2ri(i,00()  volts  secondary  pressure  and  10  cycles  per  second 
(fig.  2).  A  special  point  was  made  of  ensuring  a  con- 
stant ratio  of  ti-ansformation  with  any  load,  absolute  safety 
in  working,  and  prolonged  loading  without  any  material 
heating. 

The  housing  of  the  transformer  consists  of  iron  sheets  of 
very  ample  (limeiisions  assembled  by  riveting.  Its  useful 
capacity  is  about  three  tons  of  oil.  Ft  is  provided  at  its 
lower  part  with  an  oil  outlet  and  at  its  top  with  an  oil 
level. 

The  cast-iron  lid  is  bolted  to  a  Hangc  rivete<l  to  the 
housing.  It  carries  the  four  terminals  of  the  primary 
windings.  On  the  top  are  live  circular  openings  to 
receive  the  high-tension  terminals,  and  two  tilling 
o]ienings.     Two  suspension  hooks  have  been  provided. 

The  magnetic  circuit  of  the  transformer  consists  of  two 
cores  and  two  yokes  of  soft  iron  sheets  of  great  jjermeability, 
■;\o  mm.  in  thickness.  The  primary  winding  consists  of 
two  coils  (one  for  each  core)  whicli  only  compi'ise  one 
layer  of  turns  wound  on  an  insulating  tubular  armature. 
Between  the  |)riniary  and  secondary  coils  ai-e  arranged  several 
concentric  tubes  i>f  a  special  compressed  insulating  material 
between  which  there  is  a  free  circulation  of  oil.  The  secondary 
winding  comprises  a  set  of  series-connected  coils  concen- 
tric to  the  primary  coil  on  each  core.  'I'hese  coils  are 
separated  from  one  another  by  varnished  card-board  tubes  ; 


Fig.  1. — View  of  the  De  Fcisseaux  .Testing  Laboratory 


they  are  fitted  between  the  yokes  by  means  of  two  superposed 
rows  of  fluted  porcelain  insulators  arranged  on  thick  wooden 
disks  impregnated  with  insulating  varnish.  These  different 
parts  are  so  arranged  as  to  allow  the  oil  ready  access  to  all 
parts  of  the  windings. 


Fig.  2.— TttANsi-oioiEUS  kok  50  k.v.a.,  250,000  volts  and 
250  volts 

nected  up  to  low  and  high-tension  terminals  arranged  on  the 
lid.  The  two  primary  coils  are  thus  connected  up  in  series 
by  means  of  the  low-tension  terminals. 

The  high-tension  terminals  (fig.  3)  consist  of  three  parts, 
viz.,  first,  a  tube  of  compressed  insulat- 
ing material  containing  in  its  interior 
the  conductor :  secondly,  a  con- 
centric porcelain  insulator  fixed  to  the 
lid  ;  and  thirdly,  the  terminal  proper 
of  polished  brass  which  is  fitted  on 
the  insulating  tube. 

The  insulating  tubes  separating  the 
primary  and  secondary  windings  as 
well  as  those  of  the  terminals  were 
produced  by  the  aid  of  special 
machinery  designed  by  the  Ateliers  de 
Constructions.  They  have  a  very 
high  dielectric  constant  and  great 
mechanical  strength,  and  are  so  im- 
pervious to  oil  that  these  large 
tubes  are  free  from  any  defor- 
mation and  can  be  kept  indefinitely  in 
the  outside  air  as  well  as  in  a  hot  oil 
bath.  Before  Ijeiug  mounted  they  were 
placed  repeatedly  in  a  furnace  at 
high  temperature  and  submitted  to  a 
vacuum. 

The  porcelain  insulators,  constructed 
by  the  Societ('  des  Csines  De  Fuisseaux, 
are  in  four  separate  parts,  viz.,  an 
outside  cover  to  which  the  bronze 
ring  for  fixing  the  terminals  to  the 
lid  is  attached,  a  fluted  tube  traversed 
by  the  insulating  tube,  and  two 
high-tension  tubular  insulators  with 
two  superposed  sleeves.  The  metal  cap  constituting 
the  top  of  the  high-tension  terminal  is  free  to  tilt  on  a  rod 
fixed  to  the  insulating  tube  and  soldered  to  the  conductor 
connecting  with  each  terminal  of  the  secondary  windings. 
It  is  traversed  by  a  freely-sliding  micrometer  rod,  which 
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allows  the  test  pressure  to  be  limited  by  controlling  the 
distance  of  the  poles,  and  the  secondary  pressure  to  be  deter- 
mined by  reference  to  a  table  giving  the  disruptive  distances 
in  air  in  terms  of  the  voltage.  By  connecting  the 
secondary  windings  in  series  or  in  parallel,  the  following 
working  conditions  are  obtained  in  permanent  operation  : — 
First,  50  K.V.A.,  with  2.')(.),000  volts  between  the  terminals, 
that  is,  25  k.v.a.  at  1:'5,00(>  volts  in  each  core  (series  con- 
nection), and  second,  5(»  k.v.a.  with  125,000  volts  between 
terminals  (parallel  connection). 

The  transformer  propei',  instead  of  resting  on  the  Ijottotn 
of  the  tanlf,  is  suspended  from  the  lid  by  four  threaded 
rods  fixed  by  nuts.  This  arrangement  allows  the  secondary 
windings  to  be  readily  and  rapidly  inspected.  All  that  is 
re(|uired  in  order  to  lift  the  transformer  out  of  its  housing 
is  to  raise  the  lid  by  its  two  suspension  hooks,  by  means  of  a 
tackle  fixed  to  the  timberwork  of  the  testing  room. 

There  lias  been  provided  a  fifth  high-lension  terminal 
connected  up  to  the  first  two  series  coils  of  one  of  the 
secondary  windings.  This  is  intended  both  for  checkinsr 
directly  the  transformation  ratio  and  for  effecting  certain 
scientific  tests. 

Tests  made  on  delivery  at  the  Charleroi  Works  have  given 
as  an  average  of  a  number  of  figures  obtained  on  the  whole 
of  the  secondary  coils  of  each  core,  a  transformation  ratio 
\'ery  closely  approximating  inV,,,. 

The  pressure  regulator  consists  of  a  metallic  rheostat  in- 
serted in  the  primary  circuit  (low  tension).  This  regu- 
lating method  was  chosen,  as  the  primary  current  was 
to  be  derived  from  two  phases  of  an  existing  three-phase 
power  and  lighting  plant.  In  order  to  allow  a  quite  gradual 
scale  of  pressure  to  be  obtained  under  load  and  with  no  load, 
the  rheostat  was  made  in  two  sections,  each  of  which  can 
be  connected  up  gradually  in  series  with  each  division  of  the 
other.  The  number  of  divisions  of  each  section  is  such  as 
to  allow  a  scale  of  pressure  between  0  and  250,000  volts  to 
be  obtained  by  their  combination,  in  steps  of  500  volts,  at 
no  load,  as  well  as  with  fuli  load. 

In  order  to  protect  the  operator  controlling  the  primary 
circuit,  as  well  as  the  three-phase  line  of  the  remaining  in- 
stallation against  any  excess  pressure  due  to  an  accidental 
contact  between  the  high  and  the  low-tension  windings,  the 
following  arrangement  was  adopted  : — 

The  current  at  250  volts,  40  cycles,  is  conveyed  by 
an  overhead  line  from  the  central  station  of  the  works  to 
the  laboratory.  It  is  received  at  first  on  a  switchboard 
panel  through  a  two-pole  switch  and  two  porcelain- 
handle  fuses.  From  the  switch  it  goes  through  the 
regulator,    after  registering    its   amount   in    an    ammeter, 


is  connected  to  the  primary  of  the  main  transformer  by 
a  single-pole  switch  and  a  single-pole  maximum  current, 
zero-tension  automatic  cut-out. 

In  order  to  prevent  any  access  to  the  testing  troughs  while 
under  pressure,  the  laboratory  has  been  subdivided  into  three 


Fig.  4. — Cable-testing  Laboratoev 
AT   99,000  Volts. 


PuNCTDKE  Test 


Fig.  3.— H.T.  Terjiin.^l,  250,000-volt  Transform 

and  feeds  the  primary  of  an  auxiliary  oil-bath  trans- 
former ■  (with  a  ratio  of  transformation  =  1),  the 
primary  and  secondary  windings  of  which  are  carefully 
insulated. 

This  arrangement  allows  one  of  the  terminals  of  the 
primary  windings  of  the  high-tension  transformer  to  be 
grounded.  Between  the  other  terminal  and  the  ground  is 
an  excess  voltage  cut-out  arranged  immediately  on  the  lid 
of  this  transformer. 

This  excess  voltage  cut-out  consists  of  a  system  of  alternate 
zinc  and  mica  plates  placed  one  above  another.  The  thick- 
ness and  number  of  these  plates  are  such  that  as  the  pressure 
between  the  ground  and  the  conductor  reaches  350  volts, 
the  zinc  plates  are  short-circuited,  thus  short-circuiting  at 
the  same  time  the  two  terminals  of  the  primary  circuit  of 
the  main  transformer.  As  the  operator  and  the  feeding  line 
are  separated  from  the  circuit  by  an  auxiliary  transformer, 
they  are  safe  against  any  danger. 

The  secondary  of  the  auxiliary  transformer  (250/250  volts) 


compartments.  Each  of  the  two  outer  compartments  con- 
tains a  testing  trough,  the  transformer  being  installed  in  the 
middle  compartment,  which  is  partly  closed  in  front  by  a 
switchboard  comprising  three  white  marble  panels.  These 
compartments  are  closed  by  doors  carrying  switches  con- 
nected up  to  the  zero- tension  coil  of  the  cut-out  above- 
mentioned.  On  opening  one  of  these  doors,  the  corresponding 
compartment  being  under  pressure,  the  circuit  of  the  coil  is 
interrupted,  which  results  in  the  switch  being  released 
and  the  bus-bars  being  made  dead. 

In  order  to  allow  any  insulators  to  be  removed  after 
testing,  and  new  insulators  to  be  placed  on  one  of  the  testing 
troughs  while  one  set  of  insulators  is  being  tested  in  the 
other  trough,  the  high-tension  bus-bars  have  been  sectioned 
on  both  sides.  As  the  operator  only  has  two  section  switches 
at  his  disposal,  he  is  compelled  in  order  to  place  trough 
No.  2  under  pressure,  to  withdraw  the  section  switches 
from  trough  No.  1,  thus  insu- 
lating this  completely  from  the  trans- 
former. 

The  testing  voltage  is  generally 
measured  by  means  of  five  volt- 
meters connected  up  to  the  primary, 
which  are  graduated  directly  for  high 
tension,  the  ratio  of  transformation 
having  been  found  accurately  to  be 
1 

TOdo- 

^^-  The  scales  of  these  voltmeters,  which 

can  lie  connected  up  successively  to 
the  circuit  by  means  of  a  double-pole  switch  are  as 
follows  :  0-20,000,  10-50,000,  40-100,000,  (;0-150,00O, 
0-250,000  volts.  This  arrangement  allows  the  testing 
voltage  to  be  determined  most  accurately  throughout  the 
range  of  0  to  250,000  volts. 

Another  testing  laboratory  installed  by  the  Charleroi  Co. 
at  their  own  cable  works  comprises,  in  addition  to  instru- 
ments for  measuring  the  resistance,  capacity  and  insulation 
of  cables,  a  set  of  apparatus  allowing  cables  to  be  submitted 
to  testing  voltages  considerably  in  excess  of  woi'king  voltages, 
as  well  as  apparatus  for  research  work  on  such  insulating 
materials  as  are  used  in  cable  manufacture. 

The  energy  required  for  these  tests  is  suppUed  to  the 
laboratory  by  underground  conductors  in  the  form  of  three- 
phase  current  at  50  cycles,  6,000  volts,  which  is  transformed 
both  for  the  requirements  of  the  laboratory  and  for  feeding 
the  numerous  motors  actuating  the  machinery  of  the  cable 
works,  by  means  of  two  static  oil-batii  transformers  with 
a  transformation  ratio  of  0,600/230  volts. 
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The  6,600-volt  current  serves  in  its  turn  to  actuate  a 
motor-generator  set  consisting  of  an  asynchronous  motor 
of  12.5  H.i'.  at  li,()00  volts  couplctl  rigidly  to  an  80-k.v.a. 
single-phase  alternator  rotating  at  a  speed  of  000  r.p.m.,  and 
producing  alternating  current  at  pressures  between  0 
and  2[>()  volts.  This  alternator  is  excited  by  an  exciter 
mai'liinc  mounted  on  its  shaft,  which  produces  continuous 
cinicnt  at  1 10  volts.  This  exciting  current  is  controlled  by 
mciins  of  a  specially  constructed  field  rheostat,  comprising  a 
huge  number  of  resistance  stejis,  so  as  to  allow  all  intermediary 
pressures  between  0  and  '2iiO  volts  to  be  obtained  at  the 
terminals  of  the  alternator.  The  field  rheostat  of  the 
exciter  allows  this  regulation  to  be  completed. 

The  alternator  is  designed  for  supplying  two  static 
single-phase  ti'ansformers.  <  >ne  of  these  is  of  similar  con- 
struction to  the  one  previously  described,  and  gives  8(i 
K.v.A.  at  its  secondary  terminals  under  [iressures  variable 
between  0  and  L'riO,(»00  volts.  By  coupling  the  two  parts 
of  the  high-tension  winding  in  series  or  in  parallel,  an  out- 
jint  of  80  K.v.A.  can  be  obtained  either  at  0  to  125,000,  or 
at  0  to  2r)0,0()0  volts. 

The  other  transformer  is  intended  for  testing  work  at 
lower  pressures  ;  its  ratio  of  transformation  is  2."i0-25,000 
volts  ;  the  two  parts  of  the  secondary  winding  may 
be  connected  up  in  series  or  in  parallel,  thus  giving  2."), 000, 
or  12,."i00  volts.  These  two  transformers  have  been  tested 
at  3i)0,000,  and  4(»,000  volts  respectively. 

In  fig.  4  the  laboratory  is  shown  during  a  cable-puncture 
test.  The  cable  under  test  comprises  three  copper  con- 
ductors .">0  sq.  mm.  in  cross-section  insulated  with 
impregnated  paper,  u  homogeneous  lead  sleeve,  and  a  double 
iron  armature  covered  with  asphalted  threads.  This  cable, 
designed  for  working  at  11,000  volts,  was  found  to  break 
down  at  90,000  volts. 

The  cable  works  are  equipped  for  manufacturing  armoured 
cables,  designed  for  working  pressures  of  up  to  ir)0,000 
volts. 

The  same  cable  works  also  contain  a  portable  cable- 
testing  station  comprising  the  following  parts  : — A  generating 
set  consisting  of  a  ta-u.r.  gasoline  motor  and  a  single-phase 
alternator  of  30  k. v. a.  at  12;")  volts,  50  cycles,  and  1,000 
li.i'.Ar.,  which  is  installed  on  a  truck,  and  a  transformer  set 
consisting  o!  single-phase  transformer  for  0  to  12.">  volts, 
50  cycles,  and  capable  of  developing  at  its  secondary 
terminals  30  k.v.a.  at  20,00(i  or  40,000  volts,  a  set  of  six 
adjustable  self-induction  coils  for  compensating  the  capacity 
of  the  cables  under  test,  and  a  switchboard  carrying  in 
addition  to  any  measuring  apparatus,  the  field  rheostats  of 
the  alternator  and  the  exciter.  This  second  part  of  the 
installation  is  carried  by  another  truck  connected  during 
tests  with  the  former  by  removable  couplings. 

This  portable  station  allows  5  km.  of  armoured  cable 
with  a  copper  section  of  3  x  35  sq.  mm.  and  a  capacity  of 
•2  microfarad  per  km.  to  be  tested  at  30,000  volts, 
the  testing  voltage  being  ascertained  by  means  of  a 
portable  electrostatic  voltmeter  of  the  Hartmann  &  Braun 
svstem. 


A  Telephone  Time-Saver. — I'or  the  purpose  of  saving 

the  time  usually  wasted  in  "holding:  the  line"  a  "Telephone  Time 
Saver  "  has  been  invented  by  Mr.  H.  Waymouth  Prance,  of  Dudley 
House,  Southampton  Street,  Strand,  W.C.  In  brief,  the  device  con- 
sists of  a  sound  magnifying-  trumpet,  of  flattened  form  similar  to 
certain  types  of  motor  horns,  behind  which  is  a  platform  adapted 
to  support  the  telephone  receiver.  Upon  receiving  or  making  a 
call  upon  the  telephone,  and  being  asked  to  "  hold  the  line  a 
moment,"  the  user,  instead  of  "holding  on"  with  the  telephone 
receiver  pressed  to  his  ear,  merely  drops  the  receiver  on  to  the 
platform  of  the  "time  saver,"  where  it  automatically  slides  into 
position  with  the  earpiece  against  the  small  end  of  the  spiral 
trumpet.  The  user  is  then  free  to  go  on  with  his  work  until  the 
voice  from  the  trumpet  shows  him  that  the  person  at  the  other  end 
is  speaking.  Conversation  can  then  either  he  carried  on  using  the 
loud-speaking  trumpet — thus  afllording  the  advantage  of  leaving 
the  user's  hands  both  free  for  the  purpose  of  turning  up  references, 
taking  down  a  message  from  dictation,  I'tc,  or  the  receiver  may  be 
lifted  off  the  instrument  and  used  in  the  ordinary  way.  It  is 
possible  for  the  user  of  one  of  these  instruments  to  move  some 
little  way  from  the  telephone  and  yet  hear  when  the  person  at  the 
other  end  is  speaking. 


CORRESPONDENCE. 

Lettert  received  by  ««  a/tfr  5  P.M.  ON  TnEBDAY  cannot  appear  unM 
the  following  week.  Correitjiondentii  /thonld  forward  their  commnni- 
catimm  at  the  earliest  poMihle  moment,  i\'«  letter  can  he  yubliihed 
vnlets  we  hare  the  writer' t  name  and  address  in  ovr  possenfivn. 


Miini<'i|ialities  unti  Coiitraelors  at  (ape  Tonii. 

There  seems  to  have  lieen  a  fair  amount  of  discussion 
lately  relative  to  the  friction  between  municipalities  and 
contractors.  I  enclose  you  a  letter  addressed  to  the  local 
contractors  here  from  Mr.  Long,  the  city  electrical  engineer. 

Some  time  ago  the  Council  obtained  the  consent  of  the  rate- 
payere  to  put  in  three  points  free  to  any  future  applicants 
for  electric  light,  and  the  Council,  in  due  course,  adver- 
tised for  tenders,  and  received  them  as  per  Mr.  Long's 
letter.  'J'he  successful  firm  did  not  complete  the  work  quickly, 
so  the  arrangement  has  now  been  come  to  that  any  of  the 
local  contractors  will  accept  any  work  offered  to  them  by 
the  Council  at  228.  fid.  ])er  point  for  plain  flex  pendant, 
l(J-50-f.i'.  metal-filament  lamps  and  opal  shade,  minimum 
three  points,  the  work  to  be  equally  distributed. 

Any  contractor  can,  therefore,  canvass  for  work  ;  the  price 
is  fixed  beforehand,  and  the  contractor  is  free  from  bad 
debts.  The  consumer  has  to  sign  the  agreement  with  the 
Council,  and  has  to  get  the  consent  of  the  landlord  as  well. 
The  arrangement  works  splendidly  ;  the  installation  may 
consist  of  any  number  of  points. 

The  consumer  may  use  as  much  current  as  he  likes  up  to 
2s.  (id. 


3'33  units  per  point,  i.e.. 


9d. 


=  the  total  amount  of 


revenue  received  i>er  point  per  month  divided  by  the  rate, 
which  is  lid.  per  unit. 

Say  a  consumer  has  10  lights;  he  can  use  33  units  a 
month  for  1 2  months.  From  his  point  of  view,  he  pays  9d. 
a  unit,  and  if  he  uses  his  full  quantity,  he  has  paid  his  25s. 
per  month  (28.  Cd.  per  point)  for  current  used.  There  is  no 
limitations  as  to  how  he  shall  consume  his  units  ;  he  can 
put  in  radiators  if  he  likes,  but  he  must  pay  9d.  a  unit  for 
all  over  3-3  units.  It  is,  however,  most  unlikely  that  a  con- 
sumer with  10  lights  will  exceed,  say,  10  or  1 2  units  a 
month. 

From  the  Council's  point  of  view,  they  pay  the  eon- 
tractor,  for  10  points,  £11  5s.,  and  draw  as  revenue  £15 
(2s.  (Id.  j3er  point  per  month  for  1 2  months),  which  leaves  a 
balance  of  £3  1 53.  for  current. 

Taking  the  worst  case  of  a  consumer  who  uses  306  units 

£3  158.  ,  ,  ,  .       ,  .  ,   .       . 

per  annum  :  ^^;r« —  =  about  2:}d.  per  unit,  which  is  quite 

a  fair  return  to  the  Council  for  these  extra  units  supplied. 
Interest  does  not  count.  On  the  other  hand,  suppose  a  con- 
sumer says  he  will  pay  cash  for  his  installation  =  £11  5s., 
he  then  pays  a  minimum  of  5s.  per  month  for  current, 
and  gets  only  7  units  for  his  whole  installation,  and  saves 
only  15s.  during  the  year.  {All  amsumers  pay  a  minimum 
of  5s.  per  month.)  So  it  is  very  much  to  his  benefit  to  pay 
monthly.  It  practically  amounts  to  the  Council  giving  all 
new  consumers  current  at  a  little  more  than  cost  for  the  first 
year,  as  an  inducement  to  take  electricity. 

I  thought  this  might  be  of  interest  to  the  general  body 
of  electricity  suppliers  and  users  as  being  a  very  satisfactory 
solution  to  a  difficult  problem. 


Jidt/  ■2?jnl,  1012, 


Your  Correspondent  at  the  Cape. 


Messrs.  X  Y  Z. 


[copy.] 

COnPORATIOS   OF  THE  CiTY  OP   CaPE   TOWN, 

Electrical  Department, 
City  Electrical  Engineer's  Department, 

Dock  Road,  Cape  Town. 
July  20t/i,  1912. 


B-;  Free  Wising. 


Dear  Sirs, — I  beg  to  acknowledge  the  receipt  of  a  letter  dated 
the  19th  inst.,  signed  by  yourself  and  several  local  electrical  con- 
tractors, regarding  the  price  per  point  to  be  paid  for  work  done, 
under  the  Corporation  system  of  free  wiring. 

My  offer  of  £1  Is.  per  point  was  founded  on  the  tenders  that 
were  received  recently  for  this  class  of  work,  the  lowest  of  which 
was  £1,  and  the  next  £1  Os.  lOd. 

In  view  of  your  remarks  regarding  the  rise  in  prices,  I  am 
prepared  to   accept  your  terms,   namely,  £1  2s.   6d.  each  for  sU 
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plain  flexible  poiDts  with  plain  opal  shade.  The  question  of  the 
price  for  a  rise  and  fall,  fancy  fittings,  kc,  need  not  be  discussed 
here,  as  it  is  a  matter  entirely  between  the  contractor  and 
consumer. 

All  switche-s  to  be  placed  as  indicated  by  the  consumer,  provided 
such  positions  are  reasonable. 

All  fancy  shades,  spider  or  ornamental  fittings,  outside  fittings, 
higher  candle-powfr  that  lU-oO  metal-filament  lamps  required,  to 
be  paid  for  direct  by  the  consumer  to  the  contractor.  The  same 
also  applies  to  wiring  carried  out  other  than  on  the  surface,  with 
the  exception  of  wiring  placed  above  the  ceiling  of  single-storey 
houses,  and  the  top  floor  of  houses  other  than  single  storey. 

In  this  connection,  I  might  mention  that  as  the  consumer  is 
more  or  less  given  into  the  hands  of  the  contractor,  it  is  expected 
that  extras  will  be  carried  out  at  a  reasonable  remuneration. 

I  have  to  inform  you  that  the  present  free  wiring  is  being 
extended  to  any  number  of  points,  provided  the  consumer  agrees  to 
pay  2s.  6d.  per  point  par  mouth  for  the  first  year.  The  niinimuni 
charge  for  current  per  month  to  be  7s.  6d.  as  at  present.  Of  course 
it  must  be  thoroughly  understood  that  all  proposed  installations 
must  be  approved  of  by  myself  or  representative,  and  that  I  may 
refuse  payment  should  the  work  be  completed  before  such  is 
obtained,  or  on  finding  the  applicant  not  a  desirable  CDUsunier. 

The  contractor  must  guarantee  to  maintain  the  installation  and 
to  execute  all  repairs  due  to  bad  materials  or  workmanship  for  12 
months  from  the  date  of  connection.  Otherwise  this  work  will  be 
carried  out  at  the  contractor's  expense,  and  the  amount  deducted 
from  any  sums  due  to  such  contractor  in  the  Council's  possession. 

If  the  above  teims  be  accepted,  full  payment  for  the  installation 
will  be  made  in  due  course,  according  to  the  Council's  regulations, 
after  the  work  is  passed  and  the  connection  made. — Yours 
faithfully, 

(Signed)  Waltek  F.  Long, 

Oily  Electrical  Engixeer 


Tlie  Bray  Explosion. 

As  the  fiuding  on  the  above  explosion  is  inconckisive, 
perhaps  those  engineers  who  have  had  similar  trouble 
(though  in  a  lesser  degree)  will  state  their  experiences  and 
help  to  arrive  at  a  true  conclusion. 

In  my  own  case,  I  have  experienced  both  explosions 
though  not  simultaneously. 

The  fuel  valve  explosion  occurred  on  a  two-cylinder 
engine.  Before  turning  on  the  startmg  air  the  attendant 
has  to  make  sure  that  fuel  oil  is  reaching  the  fuel  valve  on 
the  cylinder  cover.  The  main  oil  valve  is  turned  on  and 
when  a  good  flow  of  oil  is  observed  coming  out  of  the  test 
cocks,  these  latter  are  closed  and  the  engine  started  up  with- 
out delay.  If  there  is  a  slight  delay,  it  is  advisable  to  close 
the  main  oil  valve  untQ  ready. 

One  day  the  attendant  did  not  close  the  main  valve,  and 
delayed  starting  up  for  over  five  minutes,  consequently  an 
excess  of  fuel  oil  accumulated  in  the  combustion  casting 
containing  the  fuel  valve,  and  -when  the  air  starting  lever 
was  thrown  up  into  running  position,  an  explosion  occurred 
in  the  fuel  valve,  blowing  the  top  off  the  combustion  castins 
cap  and  the  fuel  needle  valve  through  the  roof.  The  trouble 
did  not  go  further. 

The  other  explosion  was  on  a  four-cylinder  engine,  which 
had  already  been  running  satisfactorily  nine  hours.  During 
the  last  two  hours  the  load  increased,  and  the  air  blast 
was  raised  to  ^20  lb.  from  710  lb.,  as  requked,  and  had  been 
at  the  higher  pressure  some  little  time  when  the  copper 
delivei-y  pipe,  from  the  h.p.  air  pump  to  the  blast  receiver, 
commenced  reekmg  (due  to  the  presence  of  oil  on  an  over- 
heated pipe),  close  to  the  air  pump,  and  immediately  after- 
wards an  explosion  occurred  at  the  top  of  the  blast  receiver 
vessel,  which  blew  the  safety  valve,  with  which  these  vessels 
are  fitted,  across  the  engine  room,  and  burst  off  the  copper 
delivery  pipe  (i.e.,  the  pipe  conveying  air  from  the  lilast 
receiver  to  the  fuel  valve)  at  its  connection  with  the  receiver, 
bendbg  the  pipe  up  into  the  air  and  twisting  it  into  two 
neat  coils  at  the  end.  No  other  damage  was  done.  The 
pipe  was  straightened  out  and  reconnected  after  a  new 
nozzle  had  been  brazed  on,  the  safety  valve  hole  plugged 
temporarily,  and  the  engine  restarted,  fiuisliing  the  day's 
run  satisfactorily  in  parallel  with  a  second  engine. 

In  the  first  case,  the  fuel  valve  explosion  was  undoubtedly 
caused  by  an  excess  of  fuel  oil  at  that  particular  place  ;  the 
combustion  became  excessive  and  was  carried  into  the  fuel 
valve  before  it  closed. 

In  the  second  case.  I  am  strongly  of  opinion  the  trouble 
arose  through  the  valves  of  the  h"p.  air-pump  allowing  the 
pump  pressure  to  be  overcome  by  the  pressure  of  combustion 
in   the   mam   cylinders.      The  blast  receiver,  though    un- 


damaged, was  extremely  hot  after  the  event.     Later  a  faulty 
valve  spring  was  found  in  the  pump. 

In  neither  of  these  cases  was  there  an  excess  of  oxygen. 

What  I  wish  to  point  out  is  that  an  explosion  can  occur  at 
the  fuel  valve  due  to  an  excess  of  fuel  oil  there,  also  if  the 
cylinder  pressure  overcomes  the  air-pump  it  will  show  itself  in 
or  aljout  the  blast  receiver. 

I  am  not  convinced  as  yet  that  "  the  root  cause  of  the 
trouijle  was  undoubtedly  the  oxygen,"  as  you  suggest,  though 
it  certainly  could  have  been,  but  I  am  of  opinion  tliat  the 
sererity  was  due  to  its  presence,  also  that  "  a  plug  of  oil 
was  driven  into  the  blast  vessel  and  ignited  by  the  following 
flame." 

Perhaps  ^Ir.  McDonnell  will  kindly  state  what  caused  the 
starting  air  to  be  lost  m  the  first  instance  ?  Was  the  fuel 
valve  examined  for  correct  adjustment  and  tension  between 
this  stoppage  and  the  restart  with  oxygen  ':  And  how  many 
(about)  revolutions  had  the  crankshaft  made  before  the 
explosion  occurred  ? 

E.  A.  Wood. 

Tramways  Department, 
Castleford,  York, 

August  IS/h,  1912. 


INTERNATIONAL    ELECTROTECHNICAL 
COMMISSION. 


The  following  is  the  second  instalment  of  definitions  of  electrical 
terms  adopted  by  the  British  Electrotechnical  Committee  to  assist 
the  work  of  the  Commission.  The  first  instalment  appeared  in  our 
issue  of  August  7th,  190S,  p.  237. 

Sub-Committee  on  Xome/u-lature : — Mr.  A.  P.  Trotter  (Chairman)  ; 
Messrs.  S.  Z.  De  Ferranti.  W.  Duddell,  F.R.S.,  Robert  Hammond, 
R.  W.  Hammond,  H.  W.  Miller,  F.  H.  Xaider,  Dr.  A.  Russell,  A. 
Siemens,  Dr.  S.  P.  Thompson,  F.K.S.,  0.  H.  Wordingham,  and  P.  F. 
Rowell  (Secretary). 

Xote. — Words  printed  in  Small  Capitals  are  already  explained 
or  will  be  explained  later. 

Supplementary  Teems  (A  to  E). 

Absolute. — A  system  of  magnitudes  is  said  to  be  absolute  when  all 
the  magnitudes  of  the  system  can  be  defined  in  terms  of 
units  adopted  as  fundamental.  An  instrument  for  abso- 
lute measurements  is  one  which  can  be  standardised  by 
means  of  measurements  which  involve  only  the  funda- 
mental units. 

Admittance. — The  reciprocal  impedance.  The  quotient  obtained 
by  dividing  the  current  in  a  conductor  by  the  electro- 
motive force  which  produces  it. 

Alternation. — A  term  not  recommended.  A  half  period.  See 
Period  and  Frequency. 

Antenna.  — A  conductor  or  system  of  conductors  for  the  emission 
or  reception  of  Hertzian  waves. 

Balancer. — A  motor-generator  or  accumulator  used  to  equalise 
differences  of  potential  between  the  different  wires  of  a 
multiple- wire  system. 

Ballistic. — An  instrument  in  which  the  period  of  the  moving  part 
is  long  compared  with  the  time  of  the  duration  of  the 
transient  force  which  the  instrument  is  intended  to 
measure. 

Bifllar  Suspension. — The  suspension  of  the  moving  part  of  an 
instrument  by  two  threads,  so  arranged  that  the  restoring 
force  is  mainly  produced  by  gravity. 

Bow. — A  bow-shaped  appliance  for  effecting  a  sliding  connection 
between  an  overhead  conductor  and  an  electrically- 
propelled  vehicle. 

C'arcel. — The  name  of  a  standard  oU  lamp,  the  ofiicial  standard  of 
candle-power  used  in  France. 

Cliaracteristic. — A  curve  or  graph  representing  the  relations 
between  two  magnitudes,  which  characterise  the  behaviour 
of  an  apparatus ;  e.i/..  the  exciting  current  of  a  dynamo 
and  the  electromotive  force  generated. 

Charge.— (a)  Of  a  conductor.     The  total  quantity   of   electricity 
on  it. 
(i)  Of  an  accumulator.    See  Accumulator. 
((■)  Of  a  condenser.     See  Condenser. 

Verb  to  charge.  The  operation  by  which  any  apparatus 
receives  a  quantity  of  electricity,  part  or  the  whole  of 
which  it  returns  on  discharge. 

Coercive  Force. — The  magnetic  force  required  to  annul  the 
residual  magnetism  of  a  substance. 

Coil.— One  or  more  turns  of  a  conductor  wound  side  by  side  in  one 
or  more  layers. 

Condenser. — An  apparatus  consisting  of  two  conducting  surfaces 
separated  by  a  dielectric. 

Coudnctance. — The  conductance  of  a  conductor  is  the  quotient  of 
the  current  by  the  potential  difference  between  the  ter- 
minals of  the  conductor,  usually  expressed  in  Mhos. 
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Conductivity.  Tlie  conductivity  (specific  conductance')  of  a  sub- 
Btancc  is  nii:i»ured  by  the  current  which  flows  parallel  to 
nn  p(li;e  throiitrh  a  unit  cube  of  the  substancp,  when  unit 
ditl'erence  of  potential  is  maintained  between  the  two  faces 
perpendicular  to  that  edee.     The  reciprocal  is  Resistivity. 

Con«llictor.--A  body  or  substance  which  permits  the  passafre  of 
electricity. 

Coiintpr  Eleclnimotive  Force  or  Buck-Electromotive  Force. 
-  .Vn  oloctromotive  force  which  opposes  the  tlow  of  the 
current  in  the  circuit. 

Decohere.-  To  restore  a  coherer  to  its  original  state  of  resistance. 

I»eltn.— A  mode  of  connection  in  three-phase  alternatinfrcurrent 
workinp,  in  which  three  windings  or  apparatus  are  so  con- 
nected that  they  may  be  diajframmatically  represented  by 
a  trinngle.     A  particular  form  of  mesh. 

IMiima^lietic. — A  substnnce  havinR  a  magnetic  permeability  less 
than  that  of  a  vacuum  (unity). 

IMrcct  Current. — A   term  not  recommended.    See  Continuous 

C'UUItENT. 

Discliargfe. — («)  Of  a  condenser.  An  operation  which  tends  to 
brinfr  the  two  condnctinjr  surfaces  of  a  condenser  to  the 
same  potential. 
(//)  Of  an  -Accumulator.  An  operation  which  tends  to  bring 
the  two  plates  of  an  accumulator  to  the  same  potential, 
and  whii-h  permits  the  chemical  energy  to  be  reconverted 
into  electrical  energy,  and  utilised  in  an  outside  circuit. 

Disruptive  Disclinrge.— The  breaking  down  of  a  dielectric  under 
electrical  stress,  accompanied  by  sparking. 

E<l«ly  Current.-  A  current  induced  in  a  conducting  body  either  by 
a  varying  magnetic  field  or  by  the  body  moving  relatively 
to  a  fixed  magnetic  field. 

Efliciency.  (l)  In  case  of  generators,  motors,  converters  or  trans- 
formers ;  The  ratio  of  the  total  output  to  the  total  input. 
(For  instance  :  In  case  of  a  separately  excited  synchronous 
generator  the  excitation  power  should  be  added  to  the 
power  received  at  the  shaft). 
(2)  In  case  of  Acoimulators  : 

(a)  The  ratio  of  the  amount  of  energy  available  during  the 
discharge  to  the  amount  of  energy  required  during  the 
charge  (watt-hours). 
(//)  The  ratio  of  the  amount  of  current  available  during  the 
discharge  to  the  amount  of  current  required  during  the 
charge  (ampere-hours). 

Electrometer."An  instrument  which  utilises  electrostatic  forces 
for  the  measurement  or  comparison  of  differences  of 
potential. 

Extra  Current. — An  obsolete  term.  The  current  during  the 
\  uriahle  period  on  closing  or  opening  an  inductive  circuit. 

Extra  Iliffli  Pressure.— See  Prkssukk. 

Factor  of  Safety.^In  mechanics,  the  ratio  of  the  ultimate 
breaking  stress  to  the  maximum  normal  working  stress. 

I'arad.  -In  the  practical  system  of  units  the  farad  is  the  unit  of 
electrical  capacity.  It  is  inconveniently  large,  and 
therefore  capacities  are  usually  expressed  in  microfarads. 

Fault. — Any  local  defect  in  the  insulation  or  continuity  of  a 
conductor  which  may  interfere  with  its  use. 

Feeder. — A  conductor  for  conveying  electrical  energy  from  the 
place  where  generated  or  transformed  to  feeding-points 
or  sub-stations.  Feeders  are  not  used  for  supplying  con- 
sumers directly,  owing  to  the  varying  pressure  along  their 
length. 

Feeder  Box  or  Pillar. — A  box  or  pillar  which  may  contain 
switches,  links  or  fuses  for  connecting  feeders  with  dis- 
tributing networks. 

Feeder,  Negative.— See  Return  Feedeh. 

Feedinjr  Point. — The  junction  of  a  feeder  with  the  network. 

Ferro-Magnetic. — A  substance  whose  permeability  is  greater 
than  that  of  a  vacuum  (unity).     See  P.\ramagnetic. 

Field.  Electromagnetic— See  Fiei  d,  Magnetic. 

Field,  Electrostatic. — Any  region  in  which  there  are  electric 
lines  of  force,  as  in  the  space  between  a  positively 
charged  and  a  negatively  charged  surface. 

Field  Magnet.  —  Any  permanent  magnet  or  electromagnet 
employed  for  the  purpose  of  providing  a  magnetic  field. 
(It  is  incorrect  to  speak  of  the  field  magnets  of  a  dynamo 
or  motor  as  its  fields  :  they  should  be  called  its  magnets, 
if  the  term  field  magnets  is  too  long.) 

Field,  Magnetic. — Any  region  in  which  there  are  magnetic 
lines  of  force,  as  in  the  space  between  or  surrounding  the 
poles  of  a  magnet  or  within  a  magnetising  coil.  The 
strength  of  the  field  is  usually  expressed  in  C.G.S.  measure 
as  the  number  of  lines  per  square  fentimetre.  One  line 
per  square  centimetre  is  called  a  Gauss.  See  Line  and 
Maxwell. 

Figure  of  Merit,  of  a  Galvanometer.— (a)  The  dtflection  in 
millimetres  per  micro-ampere  at  a  scale  distance  of  one 
metre  when  reduced  to  a  period  of  10  seconds  and  a 
resistance  of  one  ohm. 
(/<)  The  current  in  amperes  required  to  produce  a  deflexion  of 
one  millimetre  at  a  scale  distance  of  one  metre.  Some- 
times expressed  as  the  number  of  megohms  through 
which  one  volt  will  give  that  deflection. 
Of  a  telegraph  instrument.  The  minimum  current  necessary 
to  work  the  instrument  with  absolute  certainty. 

Flame  Arc. — An  arc  in  which  the  major  portion  of  the  light  is 
given  by  the  flame  instead  of  by  the  electrodes.  ^ 

Flashing. — («)    Any    process     of     manufacture    involving     the 
temporary  electrical  overheating  of  a  glow  lamp  filament. 
(/<)  The  coating  of  a  glow  lamp  filament  with  a  layer  of  carbon, 
by  heating  it  electrically  in  a  hydrocarbon  vapour. 


Flashing  Over.-  The  temporary  formation  of  an  arc  from  brush 
to  brush  on  a  commutator. 

Flash  Test.— The  momentary  application  of  a  high  electrical 
pressure  between  two  conductors  insulated  from  each 
other. 

Flux.— («)  Maonetic.  The  number  of  lines  of  mapnetio  in- 
duction   which     pass     round   a    magnetic    circuit.      See 

iNDtCTION. 

(//)  Photometric.    The  whole  luminous  radiation  of  a  beam 
of  light,  or  the  candle-power  multiplied  by  the  solid  angle 
of  the  beam. 
((■)  Chemical.     JIaterial   used  for  reducing  or  dissolving  the 
oxides  of  molten  metals  in  casting,  soldering,  brazing,  kc. 

Foot  Candle. — The  illumination  produced  by  a  source  of  one 
candle-power  falling  perpendicularly  on  a  surface  at  a 
ftistance  of  one  foot  from  the  .source. 

Form-Factor.— The  ratio  of  the  effective  value  to  the  mean  value 
of  a  periodic  function. 

Fourth  Kail.  -See  Conductor  Rah.. 

Friction  Loss. — Loss  due  to  mechanical  friction  exclusive  of 
windage. 

Frog.— In  tramway  overhead  work.  A  fitting  uniting  two  diverging 
trolley  wires  with  a  single  wire  (a)  provided  with  a  spring 
tongue,  or  (h)  of  the  fixed  type. 

Fuse.  The  actual  wire  or  strip  of  metal  in  a  cut-out  which  is  fused 
by  an  excessive  current. 

Galvanometer. — An  instrument  for  measuring  small  electric 
currents. 

(Jap,  Air-,  Magnetic. — Any  air  space  in  a  magnetic  circuit. 

Gap,  Spark.-  .\ny  break  in  the  continuity  of  a  metallic  conductor 
so  arranged  as  to  permit  of  an  electrical  discharge  across 
the  break. 

Gauge.- (rt)  A  general  term  applied  to  various  kinds  of  measuring 
instruments. 
('()  The  thickness  of  a  plate,  or  the  diameter  of  a  wire,  on  the 

inch,  millimetre,  or  on  any  arbitrary  scale. 
(<•)  The  distance  between  the  rails  of  a  railway  or  of  a  tram- 
way. In  the  case  of  a  railway  it  is  the  distance  between 
the  inner  sides  of  the  heads  of  the  rails.  In  the  case  of  a 
tramway  it  is  the  distance  between  the  inside  edges  of  the 
tread  of  the  rails,  i.e.  over  and  including  the  groovc-i. 

Gauss. — A  name  given  to  the  absolute  electromagnetic  unit  of 
magnetic  induction  in  the  C.G.S.  system.  See  Field, 
Magnetic,  and  Line. 

Generating  Set. — The  combination  of  a  generator  and  a  prime- 
mover. 

Glow  Discharge. — A  silent  discharge  of  electricity  through  a  gas 
which  causes  the  gas  to  have  a  uniformly  luminous 
appearance  or  glow,  and  which  does  not  volatilise  the 
electrodes. 

Glow  Lamp. — A  lamp  in  which  the  filament  or  wire  is  caused  by 
the  current  to  glow  or  incandesce.  A  term  recommended 
instead  of  incandescent  lamp  in  order  to  avoid  con- 
fusion with  the  incandescent  gas  mantle. 

Gramme  Calorie.    See  Calorie. 

Great  Calorie.    See  Calorie. 

Grid. — In  an  accumulator.  The  framework  supporting  the  active 
material. 

Gronnd. — A  term  used  in  America  having  the  same  meaning  as 
earth. 

Henry. — The  practical  unit  of  the  coefficient  of  self-induction  or 
of  mutual  induction  in  the  electromagnetic  system. 

High  Pressure.— See  Pressure. 

High  Tension.— Obsolete  term  for  high  pressure. 

Homopolar,  Dynamo  or  Motor. — A  dynamo  or  motor  in  which 
the  inductive  action  takes  place  in  a  magnetic  field  or  a 
series  of  magnetic  fields  without  change  of  siprn. 

Homopolar  Induction. — A  term  sometimes  applied  to  the  induc- 
tion which  occurs  when  a  conductor  is  moved  through  a 
magnetic  field,  so  as  to  cut  the  lines  of  force  in  the  same 
direction  continuously.     Sometimes  called  unipolar. 

Horse-Power. — The  industrial  unit  of  power.  The  British  horse- 
power is  equivalent  to  33,000  foot-pounds  per  minute  or 
(approximately)  746  watts. 

Hot  Wire"  Instrument. — An  instrument  the  Indication  of  which 
depends  on  the  expansion  of  a  wire  or  wires  through 
which  flows  an  electric  current. 

Hysteresis. — The  lagging  of  the  strain  behind  the  stress,  which 
when  the  material  is  taken  round  a  complete  cycle  and 
iKought  back  to  the  initial  state,  involves  a  dissipation  of 
energy. 

Hysteresis,  Magnetic. — The  tendency  by  which  changes  of 
magnetism  lag  behind  the  changes  of  magnetic  force 
which  cause  them. 

Impedance. — The  ratio  of  the  electromotive  force  to  the  current 
which  is  produced  by  it  in  a  conductor.  The  term  is  used 
with  varying  or  alternating  currents. 

Incandescent  Lamp.— See  Glow  Lamp. 

I.H.F. — Abbreviation  for  indicated  horse-power. 

Inductance. — («)  Synonym  for  coefficient  of  self-induction. 
(J)  The  reactance  due  to  self-induction.     See  Reactance. 

Induction.— When  an  electric  or  a  magnetic  force  acts,  through 
the  ether,  upon  a  body  so  as  to  alter  its  electric  or 
magnetic  state,  that  alteration  of  state  is  said  to  be 
induced  in'  it,  as  distinguished  from  alteratirns  of  state 
communicated  to  it  by  conduction  or  contact.  The 
operation  of  inducing  alteration  of  state  is  called 
induction.  The  three  chief  induced  actions  are  (a)  induced 
electrostatic  charge  :  (*)  induced  magnetism  ;  (c)  induced 
electromotive  force, 
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Induction,  Electrostatic. — Wheu  a  body  is  broug-ht  into  an 
electric  field,  thereby  causing  an  electric  charge  or 
charges  to  appear  on  the  body,  these  charges  are  called 
induced  charges  ;  and  the  operation  is  called  electrostatic 
induction. 

Induction,  Magnetic— When  a  mass  of  iron,  &c.,  is  brought  into 
a  magnetic  field,  thereby  causing  magnetic  poles  to  appear 
on  the  mass,  these  poles  are  called  induced  poles,  and  the 
magnetism  so  acquired  is  called  induced  magnetism  ;  and 
the  operation  is  termed  magnetic  induction.  (The 
magnetic  lines  of  force  so  imparted  to  the  mass  of  iron, 
kc,  are  called  magnetic  lines  of  induction.) 

Induction,  Magneto-Electric. — When  a  body  is  subjected  to 
the  action  of  a  varying  magnetic  field,  thereby  causing 
electromotive  force  to  be  generated  in  the  body,  these 
electromotive  forces  are  called  induced  electromotive 
forces  ;  and  any  currents  that  result  in  the  body  are 
called  induced  currents  ;  and  the  operation  of  thus 
inducing  electromotive  forces  and  currents  is  called 
magneto-electric  induction. 

Induction  Motor. — An  alternating-current  motor  in  which  the 
secondary  part  receives  its  current  by  magneto-electric 
induction  and  not  by  conduction. 

Induction,  Mutual. — The  (magneto-electric)  induction  exercised 
between  two  circuits,  whereby  the  variations  of  the  current 
in  one  circuit  generate  electromotive  forces  in  the  other 
circuit  is  called  Mutual  Induction.  This  mutual  relation 
may  be  quantitatively  expressed  by  means  of  a  Coefficient 
of  Mutual  Induction. 

Induction,  Mutual,  the  Coefficient  of.    (M)  is  the  sum  of  the 

effective  linkages  of  the  turns  of  one  circuit  (the  secondary) 
with  the  flux  due  to  unit  current  in  the  other  circuit  (the 
primary). 

Induction,  Self. — The  (magneto-electric)  induction  exercised  upon 
the  turns  of  a  circuit  by  the  current  in  itself  is  called  Self- 
induction.  It  may  be  quantitatively  expressed  by  means 
of  a  coeJficient  of  self-induction. 

Induction,  Self,  the  Coefficient  of.  (L)  is  the  sum  of  the 
linkages  of  flux  and  current  when  the  current  in  the  coil 
is  unity.  The  (total)  self-induction  of  any  coil  is  the  pro- 
duct of  its  coefficient  of  self-induction  and  the  current  it  is 
carrying. 

Induction,  IJnipolar. — See  Homopolar. 

Inductive  Capacity,  Specific.    See  Capacity. 

laductive  Circuit.— A  circuit  in  which  the  self-induction  at  the 
working  frequency  or  at  make  or  break  is  appreciable  com- 
pared with  its  resistance. 

Inductive  Load. — An  output  at  a  power  factor  which  by  reason  of 
self-induction  is  less  than  unity. 

Inductive  Resistance. — A  resistance  having  appreciable  self- 
induction. 

Inductor  Generator. — A  generator  with  stationary  field  and 
stationary  armature  coils  and  in  which  masses  of  iron  or 
inductors  by  moving  past  the  coils  alter  the  magnetic  flux 
through  them. 

Inductors. — In  inductor  generators.  The  masses  of  iron  employed 
to  effect  variations  of  the  magnetic  flux  passing  through 
the  armature  coils. 

Input. — The  total  power  received  at  the  shaft  or  terminals  of  a 
machine  or  apparatus. 

Insulate  (v.a.). — To  surround  or  support  a  conductor  by  non- 
conducting bodies  or  materials  so  as  to  restrict  the  flow  of 
electricity  to  the  desired  path. 

Insulator.— (a)  Any  material  which  does  not  appreciably  conduct 
electricity. 
(?()  An  appliance  used  to  insulate   and   usually   to  support  a 
conductor. 

Integrating  Meter.— A  meter  which  sum-s  up  or  integrates  the 
quantity  to  be  measured,  with  reference  to  time. 

Intermediate.— The  intermediate  or  neutral  or  middle  wire  or 
wires  of  a  three-wire  or  multiple-wire  system. 

Intensity. — There  is  an  increasing  disposition  to  restrict  the  use 
of  the  word  intensity  in  English  physical  science  to  a  ratio, 
the  denominator  being  an  area.  The  older  meaning  was 
synonymous  with  strength. 

Intensity  of  Current.- An  obsolete  expression.  It  has  been 
replaced  by  strength  of  current. 

Intensity  of  Field,  Magnetic— See  JIagxetic  Field. 

Intensity  of  Light.— The  illuminating  power  or  candle-power  of 
a  source  of  light. 

Intensity  of  Magnetisation.— The  magnetic  moment  per  centi- 
metre. 

Interrupter. — Sometimes  called  break.  A  mechanism  or  device 
used  to  break  the  primary  circuit  of  an  induction  coil. 

Ion. — An  ion  is  a  charged  atom  or  molecule,  or  a  group  of  atoms 
or  molecules  carrying  a  charge. 

Joule. — A  unit  of  heat  equivalent  to  0"24  =  calorie,  or  one  watt- 
Fpc'ond. 

Joule  Effect.— The  heating  in  a  conductor  by  the  passage  of  an 
electric  current  through  it,  and  ;^due  ^to  the  resistance  of 
the  conductor. 

Kathion.— The  ion  which  is  carried  to  the  kathode. 

Kathode. -(«)  lu  an  electrolytic  cell.     The  conductor  through  the 
surface  of  which  the  current  leaves  the  electrolyte. 
UO   In   a   primary  cell.      The  conductor   (generally  carbon) 

through  which  the  current  leaves  the  electrolyte. 
(<')  The  electrode  by  which  the  current  leaves  a  cell  or  other 
apparatus,  such  as  a  vacuum  tube. 

Keeper,  of  Magnet.— An  iron  bar  for  i  ompleting  the  magnetic 
circuit  (usually  of  a  permanent  magnet).     See  Akmatuee, 


Kelvin. — A  term  officially  proposed  and  authorised  by  the  Board 
of  Trade,  May,  1892,  but  which  has  not  come  into  common 
use,  for  a  kilowatt- hour. 

Key. — An  appliance  consisting  essentially  of  a  lever  carrying  a 
contact  or  contacts,  generally  used  in  signalling  and  in 
testing. 

Kicking  Coil. — Name  given  to  a  choking  coil  used  in  conjunction 
with  lightning  arresters. 

Kilowatt. — A  unit  of  power.  One  thousand  watts.  Equivalent  to 
I'M  British  horse-power  (approximately). 

K.V.A. — Contraction  for  kilo-volt-ampere,  or  one  thousand  volt- 
amperes. 

KW. — (Contraction  for  kilo-watt. 

Lag. — The  interval  of  time  or  angle  by  which  one  event  follows 
another.    See  Phase  Difference. 

Lagging  Current. — An  alternating  current  the  phase  of  which  is 
retarded  in  time  relatively  to  the  impressed  electromotive 
force. 

Lamination. — The  division  of  a  mass  of  material  into  thin  sheets 
either  to  prevent  eddy  currents  or  to  give  flexibility.  The 
thin  sheets  or  stampings  of  iron  forming  part  of  a 
magnetic  circuit  are  often  called  the  laminations. 

Lay,  in  a  Cable. — The  pitch  or  length  parallel  to  the  axis  of  one 
complete  turn  in  the  spiral  arrangement  of  a  stranded 
cable  may  be  expressed  (<0  as  a  multiple  of  the  diameter 
of  the  layer  considered  ;  or  ('/)  as  the  increase  in  length 
of  a  strand  above  the  length  of  the  cable,  expressed  as  a 
percentage  of  the  length. 

Lead. — («)  Of  a  conductor  or  pipe.     Its  direction  or  run. 
(A)  Sometimes  used  as  a  synonym  for  a  conductor. 
((■)  Of  an  alternating  quantity.    The  interval  of  time  or  angle 
by    which    one    event     precedes    another.      See  Phase 

DlFFEHENCE. 

Leading  Current.— An  alternating  current  the  phase  of  which 
is  in  advance  in  time  relatively  to  the  impressed  electro- 
motive force. 

Leakage. — («)  The  passage  of  electricity  from  one  conductor  to 
another  or  to  earth,  caused  by  want  of  perfect  insulation. 
(/')  Magnetic.     That  part  of  the  magnetic  flux  which  does  not 
follow  the  path  provided  for  it. 

Leakance. — The  reciprocal  of  insulation  resistance. 

Leyden  Jar. — A  condenser  in  the  form  of  a  jar,  generally  of  glass, 
having  a  conducting  surface  inside  and  out. 

Lightning  Arrester. — An  appliance  for  protecting  electrical 
apparatus  by  providing  an  alternative  discharge  path. 

Liniiter. — A  device  for  giving  warning  wheu  a  predetermined 
current  is  exceeded. 

Line,  Telegraphic — That  part  of  a  telegraph,  telephone  or  rail- 
way signalling  circuit,  whether  aerial,  underground  or 
submarine,  which  does  not  include  the  controlling  or 
operating  apparatus  and  the  source  of  power.  Used  also, 
collectively,  for  a  group  of  wires  including  poles,  pipes, 
junction  boxes,  &c. 

Lines  of  Force. — (1)  A  line  such  that  the  tangent  to  it  at  any 
point  represents  the  direction  of  the  force  acting  at  that 
point. 
(2)  Magnetic — A  line  such  that  the  tangent  to  it  at  any  point 
represents  the  direction  of  the  magnetic  force  at  that 
point. 

By  convention  the  magnitude  of  the  magnetic  force  at 
any  point  is  represented  by  supposing  as  many  magnetic 
lines  of  force  to  be  drawn  through  one  square  centimetre 
(situated  around  the  point)  as  there  would  be  dynes 
exerted  on  unit  pole  if  placed  at  that  point.  Unit 
intensity,  i.e.,  one  dyne  per  unit  pole,  or  one  line  per 
square  centimetre  is  called  one  Gauss.  See  Magnetic 
Flf-X. 
(S)  Electrostatic. — A  line  such  that  the  tangent  to  it  at  any 
point  represents  the  direction  of  the  electric  force  at  that 
point. 

By  convention  the  magnitude  of  the  electric  force  at 
any  point  is  represented  by  supposing  as  many  electrostatic 
lines  of  force  to  be  drawn  through  one  square  centimetre 
(situated  around  the  point)  as  there  would  be  dynes 
exerted  on  one  unit  of  positive  electricity  placed  at  that 
point. 

Link. — A  readily  removable  conductor  forming  part  of  a  circuit, 
generally  in  the  form  of  a  flat  bar. 

Linked  Switches.— Switches  linked  together[mechanically  so  as  to 
operate  simultaneously. 

Load. — («)  Synonym  for  output. 
(*)  Synonym  for  weight. 

Loaded.  Telegraph  Line  or  Cable. — A  line  or  cable  of  which 
the  self-induction  has  been  intentionally  increased. 

Load  Factor. — The  number  obtained  by  dividing  the  actual  output 
of  a  generator  or  of  a  whole  generating  station  during  a 
given  period  by  the  output  if  the  maximum  had  been 
maintained  during  that  period. 

Loop  Test.— A  method  of  testing  employed  to  locate  a  fault  in  a 
telegraph  or  other  conductor  when  it  can  be  arranged  to 
form  part  of  a  closed  circuit. 

Looping  In.  — Bringinar  a  wire  as  a  loop  to  and  from  a  terminal 
to  avoid  making  a  T-joint. 

Loss,  Total.— The  difference  between  output  and  input. 

Low  Tension.— Obsolete  term  for  low  voltage. 

Magnet  Coil.  Magnetising  Coil.— The  winding  used  to 
magnetise  an  electromagnet,  such  as  the  field  magnet  of  a 
dynamo,  .'lometimes  called  field  coil. 

Magnet,  Permanent. — A  body  which,  having  been  magnetised, 
retains  its  magnetisation. 
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Magnetj  Windinfr. — A  set  of  magnet  coiln. 

Magnetic  Klutvuiit. — An  apparntUK  bo  arrani^ed  as  to  produce  a 
mat^netic  tield  which  breaks  the  arc  formed  on  openinir  the 
circuit. 

Maf;rnetic  Flux. — The  number  of  mnpnetic  lines  which  pass 
thronjrh  any  area  is  ooUcd  the  flux  throuprh  that  area.  In 
the  case  of  a  closed  magnetic  circuit,  the  number  obtained 
by  multiplying  mapneto-motive  force  by  reluctance.  Unit, 
one  lino  or  Maxwell. 

Magnetic  Flux  Density. — The  number  of  moffnctio  lines  per 
square  centimetre.  The  number  obtained  by  dividinjj 
maefnetic  force  by  permeability.  Sometimes  called  the 
induction,  a  term  not  recommended  in  this  sense. 

Magnetic  Force. — The  force  at  any  point  in  a  magnetio  field 
experienced  by  a  unit  pole  placed  at  that  point,  sometimes 
called  field  intensity  or  strength  of  field.  (At  any  point 
in  a  closed  majrnetic  circuit,  the  magneto-motive  force  at 
that  point.)  (In  a  closed  matrnetic  circuit,  the  magneto- 
motive force  per  unit  length. ) 

Miicnetic  I'crniealiility. — Magnetic  conductivity  or  specific  per- 
meance compared  with  vacuum.  The  number  obtained  by 
dividing  nuiu'netic  flux  density  in  a  substance  by  magnetic 
force. 

Magnetic  Permeance. — Sometimes  called  magnetic  conductance. 
The  number  obtained  by  dividing  magnetic  llux  by  magneto- 
motive force. 

Magnetic  Hcluctance.-  The  reciprocal  of  magnetic  permeance 
(sdinetiiiies  called  magnetic  rcfistance,  a  term  not  recom- 
inen.li'iO, 

Magnetic  Hcliictivity. — Specific  magnetic  reluctance.  The  reci- 
procal 111  permeability  of  a  substance. 

Magnetic  licuianencc-  Residual  Mux  density  after  the  magnetic 
force  has  been  removed. 

Magnetic  Susceptiltility,  or  Magnetisabillty,— The  number 
obtained  by  dividing  magnetic  intensity  by  magnetic 
force. 

Magnetis^ability.— See  Maoneti^  Si:scEPTiBii.n'v. 

Magnetisation,  — (1)  The  procees  or  the  result  of  communicating 
magnetism  to  a  body. 
(2)  The  (intensity  of  the)  magnetic  moment  per  unit  of  volume 
of  a  magnet. 

Magnetise. — To  give  a  body  the  properties  of  a  magnet. 

Magneto.— Contraction  for  magneto-electric  generator.  A  gene- 
rator whose  field  magnets  are  permanent  magnets. 

Magnetometer. — An  instrument  for  measuring  magnetic  force. 

Magnetomotive  Force— That  which  onutes  or  tends  to  caufe  a 
magnetic  fix.  The  unit  is  1  t  /  10  x  ampere-turns.  The 
industrial  unit  is  the  ampere-turn. 

Main. — Any  conductor  forming  part  of  a  distributing  network. 
The  principal  conductors  are  collectively  called  the  mains. 
(See  I'KKDKit  and  TnuNK  Main.) 

Maxwell.— The  name  given  to  the  magnetic  line  of  force  or  unit 
of  magnetic  flux. 

Mcsll. — A  mode  of  connection  in  polyphase  alternating  current 
working,  in  which  the  windings  or  apparatus  are  so  con- 
nected that  they  may  be  diagrammatically  represented  by 
a  closed  figure. 

(Tu  le  continued.) 


PROCEEDINGS    OP    INSTITUTIONS. 


The  Association    of   Consulting   Engineers. 

The  first  meeting  of  duly  elected  members  of  this  Association  was 
held  at  the  Institution  of  Electrical  Engineers  on  Monday,  July 
22nd,  Mr.  G.  Midcley  Taylor,  M.Inst.C.E.,  presiding. 

The  hon.  secretary,  Mr.  A.  H.  Dykes  read  the  list  to  date,  SO  in 
all,  explaining  that  some  had  only  joined  conditionally  on  their 
being  satisfied  with  the  rules  in  their  final  form. 

The  Chairman  then  said  the  business  of  the  present  meeting  was 
to  receive  the  rules  presented  at  the  meeting  held  in  January  and 
the  report  and  proposals  of  the  Provisional  (^'ommittee,  and  to  elect 
the  first  Committee  of  the  Association.  The  Committee  had,  after 
consultation  with  their  legal  advisers,  adopted  the  following 
definition ; — 

"A  consulting  engineer  is  a  person  possessing  the  necessary 
qualifications  to  practise  in  one  or  more  of  the  various  branches  of 
engineering  who  devotes  himself  to  advising  the  public  on  engineer- 
ing matters  or  to  the  designing  and  supervising  the  construction  of 
engineering  works  and  for  such  purpose  occupies  his  own  oflSce  and 
employs  his  own  staff,  and  is  not  directly  or  indirectly  concerned 
or  interested  in  commercial  or  manufacturing  interests  such  as 
would  tend  to  influence  his  exercise  of  independent  professional 
judgment  in  the  matters  upon  which  he  advises." 

The  t'omniittee  thought  that  probably  not  5  per  cent, 
of  the  members  of  the  Institutions  of  Civil,  Electrical  and 
Mechanical  Engineers  complied  with  the  definition  of  a  consulting 
engineer  that  the  Committee  had  already  laid  down,  and  that  there 
had,  up  till  now,  been  no  source  from  which  any  one  could  obtain 
definite  information  as  to  who  was  an  independent  consulting 
engineer  and  who  was  not.  The  Association,  subject  to  the  rules 
being  amended,  would  be  composed  of  those  membere  of  the  three 
Institutions  on  whom  the  rules  of  professional  conduct  drawn  up 
by  the  Institution  of  Civil  Engineers,  and  since  accepted  by  the 
Institution  of  Electrical  Engineers,  were  always  binding,  as  dis- 
tinguished from  those   members  who   were  only  bound  by  them 


when  acting  in  a  consultative  capacity.  The  Association  did  not 
suggest  that  any  duly-qualified  engineer  should  not  be  consulted  on 
any  engineering  matter  on  which  he  was  an  expert ;  but  they  did 
say  that  it  should  be  possible  to  distinguish  the  independent  con- 
sulting engineer  from  the  expert  who  might  be  closely  identified 
with  manufacturing  or  contracting  interests.  The  objects  of  the 
Association  were  set  out  in  the  Articles  of  Association,  and  they 
were,  briefly,  to  uphold  the  standard  of  professional  conduct  and 
to  promote  the  professional  interests,  rights,  powers  and  privileges 
of  consulting  engineers.  The  Articles  of  Association  and  the 
rules,  as  proposed  by  the  Committee,  were  in  the  members'  hands, 
including  the  alterations  of  the  original  rules,  which  the  Com- 
mittee now  asked  the  members  to  approve,  and  which  were  as 
follows  : — 

1.  That  the  subscription  be  raised  from  one  guinea  to  two 
guineas. 

2.  That  corporate  membership  of  the  Institution  of  Civil 
Engineers  or  full  uiemtrership  of  the  Institutions  of  Electrical  or 
Mechanical  Engineers  be  accepted  as  evidence  of  technical  c|nalifica- 
tions  for  membership  of  the  Association. 

8.  That  members  bo  entitled  and  requested  to  use  the  abbrevia- 
tion M.Cone.E.  when  stating  their  qnalifications. 

■1.  That  the  Committee  be  increased  to  18,  of  whom  not  more 
than  12  shall  be  London  members. 

After  the  rules  had  been  finally  approved  by  the  meeting,  the 
earliest  opportunity  would  be  taken  to  submit  the  memorandum 
and  articles  of  association  for  the  approval  of  the  Hoard  of  Trade, 
and  to  register  the  Association,  after  which  the  final  rules  and  list 
of  members  would  be  printed  and  circulated  amongst  the  members, 
and  Government  Departments  and  engineering  and  public  bodies 
would  be  notified  of  the  formation  of  the  Aesociation.  It  was  felt 
that  the  Association,  as  the  only  body  representing  consulting 
engineers,  would  form  a  useful  channel  through  which  the  opinions 
of  consulting  engineers  could  be  ascertained  and  with  which  boJies 
representing  other  engineering  interests  could  usefully  confer. 

The  meeting  approved  the  alterations  and  the  addition  (with 
regard  to  the  use  of  the  abbreviation  "  M.Cons.E.  ")  set  out  above. 

J'he  Chaik.man  then  moved,  and  Mr.  W.  R.  Cooper  seconded,  a 
resolution  that  the  meiuorandum  and  articles  of  association  and  the 
rules  as  amended  and  as  printed  in  the  document  before  the  meet- 
ing, be  received  and  adopted,  which  was  duly  carried. 

Mil.  J.  H.  Bl.i/.ZAHii  proposed  that  the  members  suggested  by  the 
Committee  (Mes.srs.  J.  S.  Alford,  II.  P.  IJoulnois,  W.  T.  Douglass, 
B.  Latham,  E.  L.  Mansergh,  W.  1*1.  Mordey,  \V.  H.  Patchell,  H. 
Rofe,  J.  F.  C.  Snell,  E.  H.  Stevenson,  J.  Swinburne  and  G.  M. 
Taylor)  be  the  London  members  of  the  Committee  for  this  year. 
Mb.  a.  a.  CA.MPBELI,  SwiNTON  Seconded,  and  the  motion  was  duly 
carried. 

The  Chairman  then  proposed  that  the  list  of  country  members 
of  the  Committee  be  left  vacant  for  the  present,  on  the  understand- 
ing that  the  Committee  would  fill  the  list  up  with  the  best  names 
they  could  find  for  the  provincial  towns,  and  the  motion  was  duly 
carrieei. 


Wire  Kopes  for  Lifting  Appliances. 

By  Daniei,  Adamson,  of  Hyde. 

(Abstnict  of  paper   read  before  the  InSTITCTION  ok  MECHANICAL 
Engineers,  at  Sef/uxt,  Juh/,  1912.) 

The  question  of  the  durability  of  the  parts  of  mechanical  structures 
seems  to  be  strangely  neglected  by  all  authorities.  A  designer  has 
generally  the  choice  of  several  formuho  for  calculating  the  mere 
strength  of  a  given  member,  but  usually  he  has  to  depend  upon  his 
own  experience  for  the  correctness  of  the  proportions  that  will 
ensure  for  it  a  reasonable  length  of  life.  The  durability  of  wire 
ropes  in  particular  is  of  great  importance  to  all  engineers. 

The  wire  used  for  lifting  ropes  is  of  crucible  steel  having  a 
tensile  strength  varying  from  80  to  130  tons  per  sq.  in.  Although 
ropes  made  from  material  having  a  high  tensile  strength  are  of 
smaller  diameter  for  a  given  load  and  a  given  factor  of  safety,  yet 
this  is  not  a  great  advantage  to  the  crane  designer,  because  the 
stiffer  character  of  the  wires  makes  larger  drums  desirable,  if  the 
durability  of  the  rope  is  to  be  considered. 

The  ratio  of  the  diameter  of  the  individual  wires  to  the  diameter 
of  the  completed  rope  is  an  important  factor.  If  the  wires  are  too 
large  they  are  stressed  considerably  when  passing  over  the  pulleys, 
and  accordingly  the  material  is  quickly  fatigued  and  the  wires 
break.  Smaller  wires,  on  the  other  hand,  are  more  quickly  worn 
through  by  rubbing  against  the  pulleys  and  against  their  neigh- 
bours in  the  body  of  the  rope. 

Abrasion  is  the  principal  factor  limiting  the  life  of  wire 
ropes,  and  taking  two  ropes  of  equal  strength,  of  which  one  has 
four  times  as  many  wires  as  the  other,  it  may  reasonably  be 
expected  that  with  a  pulley-diameter  bearing  the  same  proportion 
to  the  diameter  of  the  wires,  the  life  of  the  rope  with  fine  wires 
will  be  one-quarter  of  that  of  the  rope  of  coarser  wires  working 
over  a  pulley  of  correspondingly  increased  diameter. 

A  German  investigator  (Ernst  Heckel)  refers  to  the  very  great 
surface  pressures  on  the  wires  at  the  place  of  contact  with  thn 
pulley  (amounting  in  his  opinion  to  as  much  as  12  tons  per  sq.  in.) 
as  a  vital  point  in  connection  with  the  wear  of  wire  ropes.  This 
high  pressure,  accompanied  as  must  be  the  case  by  relative  move- 
ment even  if  quite  small,  readily  accounis  for  the  wear  which 
takes  place  on  the  surface  of  the  wires  where  they  touch  the 
pulleys  or  the  other  wires  in  the  rope. 

The  author  has  felt  for  many  years  past  the  want  of  informa- 
tion as  to  the  effect  of   using  pulleys  of  different  diameters  ;  tie 
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experience  of  users  afforded  no  reliable  guidance,  presumably  on 
account  of  the  grreat  difference  in  the  conditions  under  which 
ropes  work  in  different  shops.  Inquiries  addressed  to  the  users  of 
cranes  elicited  very  various  replies  ;  ropes  working:  upon  cranes 
of  the  same  general  design  were  found  to  last  for  periods  of  from 
two  years  to  ten  years  and  upwards,  and  one  correspondent 
suggested  that  20  years  might  be  expected  from  ropes  on  cranes 
(of  from  .5  to  20  tons  capacity)  if  damage  from  accidental  causes 
could  be  eliminated. 

The  most  reliable  and  consistent  information  that  the  author 
has  been  able  to  discover  is  contained  in  a  paper  by  Mr.  A.  S. 
Biggart  published  in  1890. 

The  effect  of  oiling  the  ropes  is  shown  to  be  very  beneficial, 
increasing  the  life  of  a  given  rope  by  two  or  three  times.  This  is 
obviously  due  to  the  reduction  of  the  cutting  action  of  the  wires 
upon  each  other.  Experiments  were  also  made  to  ascertain  the 
effect  on  the  life  of  a  rope  of  running  it  over  pulleys  so  arranged 
that  the  rope  was  subjected  to  reverse  stresses.  The  results 
obtained  from  this  series  of  experiments  showed  that  generally  the 
life  of  a  rope  working  under  such  conditions  was  only  one-half  as 
long  as  that  of  a  similar  rope  bent  in  one  direction  only. 

When  the  first  wire  breaks,  the  rope  may  be  assumed  to  have 
passed  through  one-half  of  its  life,  and  as  no  one  knowingly  works 
a  rope  until  it  breaks  entirely,  the  breakage  of  even  a  few  wires  is 
a  sign  that  a  rope  should  be  carefully  watched,  and  replaced  by  a 
new  one  at  an  early  opportunity. 

The  effect  of  varying  the  proportions  of  diameter  of  pulley  to 
diameter  of  rope  ib  one  of  the  most  important  features  to  be  noticed. 
Speaking  generally,  Mr.  Biggart's  experiments  show  that  increasing 
the  diameter  of  the  pulleys  by  an  amount  equal  to  two  circum- 
ferences of  the  rope  will  double  the  life  of  the  rope. 

Whether  two,  four,  or  six  falls  are  adopted,  thei  diameter  of  the 
drum  and  pulleys  should  remain  about  the  same,  if  the  ropes  are 
to  have  equal  durability. 

The  ropes  make  two  bends  at  the  lower  pulleys  to  one  at  the 
drum,  and,  therefore,  if  the  lower  pulleys  are  made  of  the  same 
diameter  as  the  drum,  they  will  be  responsible  for  two-thirds  of  the 
wear  and  tear  of  the  rope.  Now  it  is  usually  difficult  to  increase 
the  diameter  of  the  working  barrel  or  drum  of  a  crane,  but  a 
simple  means  of  improving  the  durability  of  crane  ropes  is  at  the 
disposal  of  the  designer,  namely,  to  increase  the  diameter  of  the 
puUeys  in  the  blocks,  leaving  the  drums  of  the  original  size.  This 
alteration  can  usually  be  effected  without  serious  alteration  of  the 
design,  and  may  even  be  carried  out  on  existing  cranes. 

The  result  of  increasing  the  diameter  of  the  pulleys  by  an 
amount  equal  to  two  circumferences  of  the  rope,  wUI  be  that  the 
effect  of  the  double  bend  round  the  lower  pulley  is  halved,  and  the 
resultant  effect  of  the  three  bends  will  be  equal  to  two  only,  and 
the  relative  life  of  the  rope  will  be  increased  by  .50  per  cent. 

Where,  as  is  usually  the  case,  the  average  height  of  lift  in  a  shop 
does  not  reach  half  the  maximum  available,  then  that  portion  of 
the  rope  which  passes  under  the  lower  pulley  does  not  reach  the 
upper  drum,  and  accordingly  is  only  subject  to  the  wearing  action 
of  the  two  bends  at  the  lower  pulley.  If,  therefore,  the  effect  of 
the  bends  at  the  lower  pulley  is  reduced  to  one-half,  by  the  proposed 
increase  in  diameter  of  the  pulley,  then  the  actual  life  of  the  rope 
will  be  doubled,  instead  of  only  being  increased  by  50  per  cent.,  as 
was  first  assumed. 

Where  there  are  more  than  two  falls  of  rope,  the  effect  of  increas- 
ing the  diameter  of  the  pulleys  by  an  amount  equal  to  two  circum- 
ferences of  the  rope  is  also  very  marked. 

Some  Continental  makers  point  out,  very  rightly,  the  desirability 
of  making  the  compensating  pulleys  of  reasonable  size.  The  motion 
over  such  pulleys  is  apparently  considered  as  negligible  by  some 
designers  (judging  by  the  forms  of  construction  adopted),  but  this 
point  of  view  overlooks  the  movement  of  the  rope  due  to  the  swing- 
ing of  the  load,  and  the  repeated  bending  of  the  rope  at  the  same 
place  over  a  small  radius  has  an  appreciable  effect  upon  the  durability 
of  the  rope. 

Although  the  deductions  laid  down  here  appear  too  simple  to 
need  elaboration,  a  glance  at  the  designs  of  many  modern  cranes 
shows  that  neither  the  designers  nor  the  purchasers  are  aware  of 
the  importance  of  the  principles  involved,  otherwise  we  should 
not  see  modern  crane?  in  this  country  with  reverse  bends  in  the 
ropes,  and  as  many  as  eight  plies  of  rope  to  carry  the  load  on  cranes 
of  only  15  tons  capacity,  while  at  the  recent  Brussels  Exhibition 
there  were  cranes  exhibited  by  well-known  Continental  makers 
showing  the  same  faults. 

The  '■  lay  "  of  the  strands  and  the  lubrication  of  the  rope  when 
in  use  have  each  a  considerable  effect  upon  durability.  "  Lang's 
lay  "  has  more  than  double  the  life  of  ropes  of  ordinary  "  lay,"  and 
ropes  that  are  oiled  last  more  than  twice  as  long  as  when  this  precau- 
tion is  neglected,  as  already  mentioned.  The  superiority  shown  -by 
"  Lang's  lay  "  naturally  gives  rise  to  the  question  why  it  is  not 
exclusively  used,  and  the  answer  the  author  has  obtained  from  rope 
makers  is  that  such  ropes  must  be  very  carefully  haivJled  to  avoid 
■  kinks,"  and  also  they  are  found  to  be  more  liable  to  "  spin.  " 


Tlie  Coiiiniercial  Utilisation  of  Peat  for  Power  Purposes. 

By  H.  Y.  PEor;. 

iAhxtract   <if  papfr  miii  hefure   the  INSTITUTION  OK  MechAMCAI. 
ExGlN-EEES,  at  Belfa.^t,  Jtily,  1912.) 

It  has  always  appeared  to  the  author  that,  in  order  to  bring  the 
utilisation  of  peat  to  a  commercial  level,  the  first  consideration 
would  be  the  utilisation  of  the  peat  as  far  as  possible  in  the  con- 


dition in  which  it  leaves  the  boglands,  without  any  preliminary  and 
expensive  machine  treatment. 

The  author  had  the  opportunity  about  seven  years  ago  of  experi- 
menting with  air-dried  hand-cut  peat,  fired  into  a  special  form  of 
gae-producer.  With  all  gas-producers  using  bituminous  fuel  the 
main  trouV>le  is  to  get  rid  of  the  tarry  by-product.  In  this  instance 
the  gas-producer  was  arranged  to  work  intermittently,  there  being 
periods  of  "blowing  "  during  which  the  fuel  in  the  producer  was 
urged  to  incandescence,  and  periods  of  gas-making  during  which 
the  tarry  by-products  were  passed  through  the  incandescent  fuel 
where  they  were  split  up  into  gas.  The  chief  difficulty  experienced 
with  this  plant  was  the  high  thermal  value  of  the  gas  generated, 
about  S30  B.TH.u.  Owing  to  the  high  and  varying  percentage  of 
hydrogen  in  the  gas,  it  proved  unsuitable  for  use  in  the  works  gas- 
engine  :  and  although  the  plant  was  running  more  or  less  con- 
tinuously for  10  days  driving  the  whole  works,  very  considerable 
trouble  was  experienced,  not  only  in  the  engine,  but  also  in  the 
plant,  owing  to  the  varying  moisture  content  of  the  peat,  the  pro- 
ducer plant  being  decidedly  sensitive  in  regard  to  this  latter  point. 
From  the  experience  then  gained  it  appeared  evident  that  it 
would  be  wiser  to  extract  the  tar  from  the  gas,  rather  than  to  try 
to  utilise  the  same  by  converting  it  into  gas,  and  further  that  the 
producer  must  be  comparatively  non-sensitive  to  the  amount  of 
moisture  in  the  peat  fuel.  Some  two  years  ago  the  author  discussed 
the  question  of  the  utilisation  of  air-dried  peat  fuel  with  Mr. 
Hamilton  Kobb,  of  Portadown,  who,  having  large  supplies  of  such 
fuel  convenient  to  his  factory  at  Portadown,  was  strongly  of  opinion 
that  it  should  be  possible  to  utilise  such  fuel  in  order  to  generate 
the  power  required  in  the  factory.  As  the  result  of  various  tests 
run  with  an  experimental  plant  at  the  works  of  Messrs.  Crossley 
Brothers,  Openshaw,  a  special  plant  was  eventually  manufactured 
by  them  under  their  designs  and  patents  and  to  the  author's  speci- 
fication.    This  plant  has  been  running  since  last  September. 

Last  October  it  was  subjected  to  a  test  run  of  six  hours'  duration 
with  a  load  of  250  b.h.p.,  the  peat  consumption  per  n.H.p.-hour 
averaging  2'55  lb.,  the  peat  fuel  containing  18'!I8  per  cent,  of 
water  ;  this  was  with  both  producers  running,  although  the  load 
was  considerably  below  the  total  capacity  of  the  plant.  When 
necessary  it  has  been  found  that  the  above  load  can  be  safely 
carried  with  either  producer  working  singly,  and  the  plant  has  run 
under  these  conditions  for  several  days. 

The  percentage  of  moisture  in  the  fuel  during  the  above  test  was 
unusually  low,  owing  to  the  unusually  dry  summer  of  1911. 
During  November  and  especially  December  last  the  fuel  fed  to  the 
plant  was  extremely  wet.  as  the  rainfall  in  those  months  was  very 
heavy  and  the  fuel  supply  was  and  is  entirely  exposed  to  the 
weather.  The  plant,  however,  worked  just  as  well  with  sodden 
peat  as  it  did  with  the  drier  peat,  the  only  difference  being  the 
amount  of  fuel  consumed.  The  amount  of  water  in  this  "sodden 
peat ''  varied  considerably  from  day  to  day  ;  as  near  as  could  be 
estimated,  it  was  at  least  70  per  cent. 

The  separation  of  the  tar  from  the  gas  was  the  chief  difficulty 
to  be  overcome  ;  it  was  found  far  better  to  rely  on  an  ample  water- 
spray  through  which  the  gas  passed  than  any  form  of  coke- 
scrubber,  as  the  coke  rapidly  became  clogged  with  tar.  The  main 
portion  of  the  tar  was  thrown  out  into  a  tar  sump  by  a  centri- 
fugal tar  extractor  ;  but  unless  the  gases  were  subjected  to  a 
thorough  washing  and  cooling  by  the  water-spray  above  referred 
to,  it  was  found  that  a  certain  proportion  of  tar  got  past  the 
extractor,  collected  in  the  gas  mains  and  finally  found  its  way  into 
the  gas  engines.  It  was  a  matter  of  experiment  as  to  the  precise 
amount  of  water  sprayed  into  the  cooler  which  was  necessary  in 
order  to  ensure  that  the  tar  vapour  should  be  sufficiently  condensed 
before  reaching  the  centrifugal  extractor,  so  as  to  enable  the 
extractor  to  effect  the  needful  separation.  As  now  arranged, 
the  proportion  of  tar  in  the  gas  after  passing  the  extractor  is 
small,  and  the  engine  valves  do  not  want  cleaning  out  more  than 
once  a  week. 

When  first  started,  the  plant  generally,  and  especially  the  pro- 
ducers, required  a  thorough  cleaning  once  a  week  ;  at  the  present 
date  the  plant  can  be  run  if  necessary  for  three  weeks  without 
cleaning,  though  the  weekly  cleaning  generally  takes  place  as  a 
matter  of  policy.  This  result  has  been  obtained  owing  to  the 
increased  amount  of  washing  water  used,  which  now  amounts  to 
about  7  gallons  per  B.H.P.  per  hour.  The  proportion  of  tar 
recovered  is  about  5  pec  cent,  of  the  weight  of  fuel  consumed, 
and  during  the  initial  stages  of  the  running  of  the  plant  a  cer- 
tain amount  of  this  tar  was  sold  to  tar-felt  manufacturers  at  a 
price  of  35s.  per  ton,  but  sales  in  this  direction  ceased  owing  to 
an,  at  present,  ineradicable  pyroligneous  odour  which  persistently 
clings,  not  only  to  the  tar  itself,  but  to  all  the  various  oils  distilled 
therefrom. 

Experiments  have  also  been  made  with  the  tar  in  oil-burning 
boilers,  but  owing  to  the  very  high  percentage  of  water  in  the  tar 
— up  to  50  per  cent. — and  the  large  quantity  of  solid  matter  also 
present,  a  very  large  amount  of  preliminary  treatment  is  necessary. 
At  the  present  time  the  whole  factory  at  Portadown  is  run  entirely 
on  peat  fuel,  the  consumption  being  about  44  tons  per  week,  of 
which  the  producer  plant  takes  about  22  tons.  The  nature  of  the 
peat  varies  considerably  ;  with  good  black  heavy  peat  the  weekly 
consumption  for  all  purposes  drops  as  low  as  35  tons  :  and  with 
light  top  peat  from  the  surface  of  the  boglands  the  consumption 
rises  to  54  tons.  The  barges  bring  a  load  of  35  tons  with  heavy 
peat  and  24  tons  light  peat.  The  peat  is  unloaded  from  the  barges 
and  conveyed  to  the  producer  platform  and  boiler  house  by  a 
transporter.  Clinker  troubles  are  not  often  experienced,  and  only 
when  burning  the  inferior  grade  of  peat,  the  presence  of  sand  in 
the  fuel  causing  the  trouble. 

The  author  is  indebted  to  Mr.  W.  A.  Mullen,  manager  at  the 
factory  of  Messrs.  Hamilton  Eobb,  Ltd.,  for  the  following  figures 
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in  regard  to   tho   cost  of   fuel,  theeo  figures  being  given  on  the 
iL'th  of  .Tune  lust  ; — 

Cimt  (if  ItuniiiiKj  Factury  on  Coal  pi-r  ireek  : — 


8i  tons  of  anthracite  at  3.5b. 
1  '.<  tons  of  steam  coal  at  17b. 


•■if  tij  Itiinnimj  Fuctorij  on  Vent  j>ei 
Say  up  to  50  tons  of  peat  at  6b. 


...  £U  17  (i 

...     16     :t  0 

£31     0  6 
rek  .— 

...  £ir>     0  0 

...  £16    0  i; 


Weekly  saving 

Allowing  for  1..9.  for  extra  labour,  the  net  weekly  saving  figures 
out  at  £1.')  5fl.  6d. 

Analysis  oi'  Sa.mi'i.k  ov  Pkat. 
Ilii'eired  on  t<<'iilniihn-  l\lh  from  Mr.  Jliimilton  Itohh,  J'ortaihiun.') 


Pboximate  Analysis. 

Ultimate  Analysis. 

Water      

Per  cent. 
...     18-9S 

Per  cent. 
Carbon 44iiO 

Volatile  matter ... 
Fixed  carbon 

...     55-17 
...     24-75 

Hydrogen            .•)'42 

Nitrogen...         ...         ...       0!)7 

Ash          110 

Ash          

.t.        110 

Moisture 18'98 

Oxygen  (by  difference)...     28'93 

100  00 


100-00 


Analysis  of   Avebaoe  Sample  oi'  Gas  Duuiso  a  1o-Hours 

Trial. 

MointuK'  ill  t'liH  26  prr  cent, 

CO.        

CO         

H,         

CH,       

Total  combustible      

Calorific  value  (calculated  from  analysis) 


10-6 

210 

130 

3-7 

37'7  per  cent. 
1440  B.TH.u. 


THE  PARKS  ELECTRO-CYANIDE  PROCESS.* 


By  .TOH^f  R.  PARK.S. 


HiCRKTOi'oui:,  practically  all  successful  metallurgical  processes  in 
which  cyanide  salts  have  been  used  to  extract  gold  and  silver  from 
their  ores  have  contemplated  : 

1.  Uemoval  of  coarse  particles  of  the  precious  metals  by  amal- 
gamation in  a  separate  device  before  the  ore  is  submitted  to 
cyanide  attack. 

2.  Presentation  of  the  more  or  less  finely  crushed  ore  to  chemical 
attack  by  an  aqueous  solution  of  cyanide  salt,  to  which  is  added  an 
alkali  to  neutralise  acid  radicals  of  the  ore,  to  save  cyanide  salt  ; 
this  solution  must  also  contain  oxygen,  either  the  normal  amount 
that  water  wiU  liissolve  from  the  atmosphere,  or  a  super-abundant 
amount  added  by  aero-agitating  devices. 

;!.  Separation  in  a  clear  stat€,  by  settling  and  filtering  devices,  of 
the  aqueous  solution  containing  gold  and  silver  cyanides,  unused 
cyanide  salt,  and  complex  impurities,  cyanates,  sulphocyanates,  j:c., 
of  the  base  metals. 

4.  Continued  and  perfect  contact  of  the  cyanide  solution  with  the 
shavings  or  dust  of  an  inexpensive  base  metal  which '  precipitatea 
part  or  all  of  the  precious  metals. 

5.  Separation  of  the  precipitated  precious  metals  from  the  re- 
maining base  metal,  washing,  collecting,  drying  and  compressing 
the  finely  divided  precious  metals  for  melting  and  casting  into 
bullion. 

The  object  of  the  Parks  electro-cyanide  process  is  to  apply 
economically  all  of  the  chemical  and  physical  forces  necessary  to 
extract  and  collect  the  precious  metals,  applying  them  at  their 
highest  potency,  and  simultaneously.  This  necessitates  economy  in 
chemicals,  their  almost  instant  presentation  under  their  best 
operating  conditions  to  every  particle  of  precious  metal  in  the  ore, 
and  for  only  such  length  of  time  as  is  required  for  a  thorough 
chemical  interchange.  That  this  has  been  accomplished  will  be 
shown  by  quoting  results  of  its  application  to  simple  and  to 
refractory  ores  :  all  of  these  ores,  in  their  raw  state,  were  made  to 
yield  their  precious  metals  rapidly  in  the  form  of  amalgam,  in  a 
single  operation,  in  a  single  machine,  eliminating  all  filtering  and 
precipitating  devices. 

n 

Parks  Eleotbo-Cyanide  Pan. 
The  Parks  electro-cyanide  pan  consists  of  a  wooden  tub,  15  ft. 
diameter  and  30  in.  deep,  through  the  centre  of  which  projects 
a  small  conical  casting  for  the  passage  of  the  working  shafts. 
Practically  the  entire  bottom  of  the  pan  is  covered  by  an  amalga- 
mated copper  plate,  to  which  quicksilver  is  automatically  added 
during  operation,  in  proportion  to  the  amount  of  precious  metal  in 
the  ore  being  treated.  About  9  in.  above  the  copper,  or  cathode, 
plate,  a  cast-iron  anode  plate  equal  in  area  to  the  copper  plate  is 
mechanically  suspended.  The  cast-iron  plate  is  divided  into  two 
annular  rings,  the  outer  one  containing  60,  and  the  inner  one 
40  per  cent,  of  the  anode  area. 

'  School  of  Mines  Quarterly.  Columbia  Tnirersity,  July.  1912. 


These  annular  anodes  are  revolved  in  the  same  direction,  and 
independently,  by  means  of  pulleys,  gears,  and  a  solid  and  a  hollow 
shaft,  BO  that  any  midway  point  of  the  inner  ring  travels  practi- 
cally the  same  number  of  feet  per  minute  as  any  midway  point 
of  the  outer  ring.  On  the  lower  side  of  each  of  the  anode  rings, 
wooden  paddles  7  in.  deep  are  fastened  radially,  about  5  ft.  apart, 
the  bottom  of  the  paddles  being  2  in.  above  the  copper  plate. 

The  compound  rotary  motions  of  the  anode  rings  and  their 
paddles  give  to  the  pulp  confined  between  them  and  the  cathode 
plate  a  very  uniform  s]>iral  motion  outward,  keeping  the  ore  in  a 
perfect  state  of  suspension,  and  at  a  little  higher  speed  than  pnlp 
travels  down  a  stamp-battery  plate.  By  the  centrifugal  force  of 
the  paddles,  the  pulp  on  reaching  the  staves  of  the  pan  is  forced 
up  lietween  them  and  the  outer  edge  of  the  outer  anode  to  a 
height  of  about  16  in.  above  the  anode,  retaining  the  rotary  motion 
imparted  by  the  paddles  and  now  endeavouring,  by  gravity,  to  seek 
the  lower  level  at  the  centre  of  the  pan  ;  the  resultant  motion  is 
a  downward  and  inward  spiral  until  the  ore  passes  over  the  inner 
edge  of  the  inner  anode,  near  the  centre  cone,  when  it  again  meets 
the  paddles  and  starts  to  repeat  ita  cycle  of  travel. 

At  the  periphery  of  the  pan,  and  on  a  level  with  the  cathode 
plate,  20  jets  of  compressed  air  are  admitted  through  needle  valves 
set  at  regular  intervals  around  the  pan.  The  air  pressure — about 
12 J  lb.  per  sq.  in.— is  sufficient  to  overcome  the  centrifugal  force  of 


The  Parks  Eleotbo-Cyaxide  Pan. 


the  pulp  against  the  valve  exits  and  to  keep  them  clear.  The 
amount  of  air  is  calculated  from  the  oxygen  demanded  by  Eisner's 
formula  for  dissolving  the  precious  metals  by  cyanide  salt,  with 
an  allowance  for  unavoidable  waste  in  mixing.  The  air,  on  leav- 
ing the  valves,  travels  against  the  outward  spiral  motion  of  the  pnlp 
between  the  anode  and  cathode  plates,  and  nearly  all  the  excess 
makes  its  appearance  as  a  slight  effervescence  around  the  centre 
cone,  being  thoroughly  incorporated  with  the  pnlp  ;  comparatively 
little  escapes  by  rising  to  the  surface  without  passing  between  the 
plates.  At  100  lb.  pressure,  U  ft.  of  air  per  minute  is  an  ample 
supply  for  the  pan  during  treatment. 

The  writer,  during  the  past  eight  years,  has  experimented  with 
iodine,  bromine  and  many  other  chemicals,  seeking  economy  and 
efficiency,  and  has  found  nothing  so  effective  and  economical  as 
commercial  potassium  or  sodium  cyanide,  or  the  commercial  double 
salt,  together  with  common  lime  and  common  salt,  aided  by  the 
sodium  amalgam  and  caustic  soda  generated  by  the  process. 

The  electrical  factor  of  the  process,  which  consumes  froin  75  to 
SO  per  cent,  of  all  the  physical  power  necessary  to  operate  it,  a^ 
accounts  for  the  speed,  efficiency  and  economy  of  this  as  compared 
with  other  processes,  is  worthy  of  considerable  attention. 

From  a  10  to  12-volt,  400-ampere,  D.c.  generator,  the  positive 
wire,  after  leaving  the  switch  and  indicator  board,  is  led  to  t™ 
mechanical  portion  of  the  pan  in  four  branches,  each  of  which 
terminates  in  a  suitable  brush  ;   two  play  against  a  copper  col- 
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lectinor  ring  on  the  solid  shaft  which  drives  the  outer  annulus  of 
the  anode,  and  two  against  a  similar  ring  on  the  hollow  shaft 
which  drives  the  inner  anmilus  of  the  anode.  By  this  mean?,  the 
electric  current  passes  up  the  vertical  driving  shafts,  insulated 
from  the  cone  throug;h  which  they  pass,  and  proceeds  down  the 
driving  arms  and  supporting  rods  to  the  anode  annnli,  where  it 
is  uniformly  distributed. 

The  negative  wire  from  the  electric  generator,  after  passing 
through  the  switch  and  indicator  board,  also  terminates  in  four 
branches,  each  of  which  connects  with  a  copper  tail  piece  pro- 
jecting through  the  pan,  each  tail  being  a  portion  of  one  of  the 
four  segments  of  the  copper  plate  forming  the  cathode.  Owing 
to  the  insulation  of  the  machine,  all  the  electric  current  must  pass 
from  anode  to  cathode  thj-ough  the  pulp. 

In  treating  a  charge  consisting  of  7J  tons  of  ore  (dry  weight) 
with  an  equal  weight  of  water,  and  containing  its  quota  of  lime 
previously  added  during  the  crushing  of  the  ore,  such  an  amount 
of  strong  cyanide  solution  is  added  as  to  ei|ual  1  lb.  of  cyanide  salt 
per  ton  of  ore  in  the  pan.  The  correct  weight  of  cyanide  per  ton 
of  ore  may  be  previously  determined  by  titrating  filtered  samples 
from  the  pan  charge  during  a  test  run  for  cyanide  consumption. 
After  addition  of  the  cyanide,  finely  crushed  common  salt  is  added 
until  the  ammeter  registers  300  to  HdO  amperes,  at  9  .5  to  10  volts. 
as  determined  by  a  test  ruu.  The  pan  is  then  put  in  motion,  the 
air  is  turned  on,  and  the  quicksilver  is  put  into  its  distributor. 

Many  complex  chemical  compounds  are  formed,  some  of  which 
are  decomposed,  in  a  manner  which  bafHes  the  skill  of  the  electro- 
chemist  to  explain,  but  among  the  established  effectslof  the  electric 
current  the  following  may  be  stated  : — 

The  salt  is  decomposed  by  the  electric  current  and  metallic 
sodium  is  constantly  precipitated  on  the  mercury-coated  copper 
plate,  forming  sodium  ama'gam  :  the  sodium  is  converted  into 
caustic  soda,  by  its  reaction  with  water,  which,  uniting  with  acid 
JadicaU  in  the  ore,  protects  the  cyanide  from  compounds  from 
which  the  lime" does  not  so  readily  protect  it;,  thus  saving  a  much 
larger  portion  of  cyanide  salt  than  can  be  saved  without  the 
current.  Chlorine  is  also  generated,  but  rarely  indicates  its 
presence,  probably  being  united  with  basic  radicals  of  the  complex 
charge. 

These  several  ions  travel  very  slowly  in  quiet  solutions,  but  in 
this  mechanical  device  the  pulp  travels  an  average  of  seven 
miles  over  the  copper  plate  in  a  2.; -hour  treatment,  presenting 
the  cathions  rapidly  for  discharge  and  deposition.  This  is 
analogous  to  the  method  by  which  copper  is  precipitated  on  a 
platinum  di-'h,  in  modern  electro-analysis  for  copper,  by  a  revolv- 
ing anode  in  a  small  fraction  of  the  time  required  for  precipitation 
in  quiet  solutions. 

The  cyanide  anion  probably  seizes  a  potash  or  soda  radical  and 
is  reconverted  into  nascent  cyanide  salt,  unless  a  particle  of  precious 
metal,  for  which  it  has  a  greater  affinity,  presents  itself  first. 
However,  there  can  be  no  question  as  to  the  so-called  restoration  of 
cyanide,  for  the  writer  has  frequently  found  much  more  free 
cyanide  oP'potash  or  soda  in  a  sample^of  solution  taken  a  half-hour 
or  an  hour  after  a  previous  sample. 

Theoretically  no  mercury  can  be  lost  by  scouring  or  flouring  in 
the  charge,  as  any  subdivided  particle  of  this  metal  too  small  to 
seek  the  cathode  by  gravity  is  sufiiciently  small  to  yield  to  electro- 
cyanide  solution,  whereby  it  is  electro-chemically  precipitated  hack 
on  the  plate.  Practically,  a  small  amount  is  lost,  for  in  a  2,500-ton 
run  on  Ruth  ore  a  loss  of  about  5  lb.  was  reported. 

On  samples  containing  0  8575  oz.  of  gold  per  ton,  the  writer  has 
reduced  the  average  tailing  sample  to  0  0075oz.  per  ton,  showing 
an  extraction  of  Wl  per  cent,  by  six  hours'  treatment  in  the  electric 
pan,  using  1  lb.  KCX  per  ton  of  ore  ;  the  same  ore.  reduced  to  the 
same  fineness,  yielded  but  fl2  per  cent,  to  solution  in  48  hours'  treat- 
ment in  Pachuca  tank  (generally  recognised  as  one  of  the  best  aern- 
agitating  devices)  using  three  tons  of  solution  containing  ,3  lb. 
KCN  per  ton,  or  ii  lb.  of  cyanide  salt  per  ton  of  ore. 

Many  of  our  western  precious-metal  ores  from  oxidised  zones  are 
contaminated  by  carbonate*  of  lead,  zinc  and  copper,  which  preclude 
economic  treatment  by  the  ordinary  cyanide  methods,  owing  to  the 
difficulty  in  precipitating  the  precious  metals  in  the  presence  of 
the  cyanides  of  the  base  metals,  aside  from  the  excessive  consump- 
tion of  cyanide  salt.  The  electric  current,  however,  precipitates  the 
base  metals  as  well  as  the  precious  metals,  on  the  amalgamated 
plate.  The  writer  has  produced,  by  the  electric  pan,  bars  of 
bullion  worth  Si, 200  or  |l,400  which  averaged  but  .".12  fine  in 
precious  metals,  the  other  50  per  cent,  of  the  bars  being  lead,  zinc 
and  copper,  alloyed  with  the  precious  metals.  The  refining  charges 
on  such  bullion  are  low. 

As  precipitation  of  precious  metals  takes  place  more  rapidly 
from  strong  than  from  weak  solution,  in  treating  certain  ores 
economy  can  be  introduced  by  discharging  the  pan  at  a  fixed  value 
of  uuprecipitated  precious  metals  in  solution  (."lO  c,  to  .81  per  ton). 
After  passing  the  charge  throueh  a  revolving  settler  used  as  a  precau-' 
tionary  amalgam  trap,  it  may  then  be  sent  through  a  Dorr  thickener, 
whereby  50  per  cent,  of  the  solution  from  a  1  :  1  charge,  and  80  per 
cent,  of  that  from  a  1 J  :  1  charge,  can  be  returned  clear  for  original . 
charges  rV  this  not  only  saves  time  and  increases  the  daily  capacity 
of  the  plant,  but  secures  a  higher  percentage  of  recovery  of  the 
precious  hletals,  while  prevfnting  undue  waste  of  common  salt  and 
unused^yanide. 

The  total  horse-])Ower  required  for  a  single  pan  is  OG  h.p.  for 
mechanical  agitation;  1  tol'SH.p.  for  compressed  air;  and  4'5  to 
6  H.p.  for  electric  current. 

The  capacity  of  the  pan  depends  on  the  amount  and  character 
of  gangue  in  the  ore  and  on  the  nature  of  its  precious  nietal 
minerals.  The  proportion  of  gangue  determines  whether  one  ton 
of  ore  may  be  treated  with  1  ton  or  will  require  1  i  tons  of  water  ; 
none  hut  the  very  clayey  types  require  1  :  IJ  charge. 


A  single  pan  charge  of  the  1  : 1  class  is  7'5  tons  of  ore,  dry 
weight,  and  of  1  :  1  i  ore,  is  fi  tons  ;  the  time  required  for  treatment 
varies  from  1  to  12  hours,  generally  being  2i  to  4  hours  :  hence  the 
capacity  of  the  pan,  allowing  for  (charging  and  discharging,  varies 
between  limits  of  !."■  and  SIO  tons  per  diem,  but  on  the  average  run 
or  ores  it  varies  from  jili  to  60  tons  per  diem. 

The  large  capacity  of  the  pan,  the  small  tonnage  of  ore  under 
treatment  in  the  mill  at  one  time,  and  the  small  amount  of 
machinery  and  apparatus  required,  reduce  the  total  costof  installing 
mills  using  this  process  to  30  to  (iO  per  cent,  of  the  amount 
necessary  to  install  any  other  process  of  equal  daily  capacity. 

A  few  examples  will  show  the  efficiency  of  the  process. 

Ruth  Gold  Mining  Co.'s  mill,  Kingman,  Arizona. — Daily  capacity 
50  tons.  (Quartz  ore  with  large  amount  of  manganese  minerals  ; 
little  ftee  gold.  Values  occur  in  sulphide  minerals  ;  ratio 
of  gold  to  silver  1  to  12.  Test  in  40.in.  testing  plant.  Pan  charge, 
21,".  lb, ;  1  lb.  KCN  per  ton  of  ore,  six  hours'  treatment  ;  200-mesh 
pulp.  Results  :  Precipitated  as  amalgam,  gold  '.HJ'TG  per  cent.  : 
silver,  877  per  cent.  ;  monetary  values,  95'r,  per  cent.  Shortly  after 
the  mill  was  turned  over  to  the  Ruth  Co.,  three  pans  being  used, 
each  with  7.i-ton  charges,  the  mill  foreman's  samples  and  his 
assayers  results  showed  as  follows  : — Precipitated  as  amalgam, 
gold  !)0'66  per  cent.  ;  silver,  87'77  per  cent.  ;  monetary  values, 
9509  per  cent,  ;  1  lb.  KCN  per  ton  of  ore,  six  hours'  treatment  : 
value  of  ore,  JIS  per  ton. 

Maginnis  Mill,  Maiden,  Montana, — One  pan ;  7J-ton  charge  ; 
30-mesh  pulp.  Oxidised  ores  containing  033  to  0'50  oz,  gold  and 
from  1'5  to  4  oz,  of  silver  per  ton,  contaminated  with  carbonates  of 
lead,  zinc  and  copper.  One  pound  KCX  per  ton  ;  2',  hours'  treat- 
ment. Precipitated  as  amalgam,  sr.  to  92  per  cent,  gold,  62  to  72 
per  cent,  silver.  The  low  silver  contents  of  this  ore  prohibited  the 
economic  use  of  cyanide  salt  in  stronger  solutions,  in  order  to  secure 
higher  extraction  from  its  silver  minerals. 

Gold  ores  from  Kendal,  Fergus  County,  Slontana, — Decomposed, 
porous  limestone,  impregnated  with  gold  ;  an  ideal  cyanide  ore. 
Test  of  225  lb.  in  testing  pan  ;  12-me8h;  1  lb.  KCN  per  ton  ; 
after  one  hour,  90  5  per  cent,  of  gold  as  amalgam  ;  after  2J  hours, 
97  per  cent,  of  gold  contents  of  the  ore  reduced  to  amalgam.  Ore 
valued  at  $8  per  ton  in  gold. 

Orient,  Washington,— Auriferous,  fine  crystals  of  pyrite  in 
andesite  ;  no  free  gold.  Average  value,  I'OS  oz.,  $21  29  per  ton. 
Four  hours"  treatment  on  230  lb.  lots  ;  4i  lb.  NaCN  ;  phlp  120-mesh. 
95'35  per  cent,  of  gold  contents  saved  as  amalgam. 

■Whitman  Mine,  Pearl,  Idaho. — Ore  contained  arsenical  pyrites, 
25  to  27  per  cent.  ;  pyrite  40  per  cent.  ;  gangue  35  to  37  per  cent. 
Six  hours'  treatment  with  4  lb.  KCN  :  120-mesh.  Gold,  r3385  oz. 
per  ton,  worth  S27  67  :  saved  in  form  of  amalgam,  8n'8  per  cent. 

Metates  Mine,  Sinaloa,  Mexico, —  Ore  contained  5  percent,  pyrrho- 
tite,  with  galena  and  antimonial  sulphide  minerals,  in  quartz 
gangue.  Twelve  hours'  treatment  ;  230  lb,,  120-mesh  ;  12  lb.  KCN 
used  ;  77  lb.  consumed.  Gold,  0625  oz.  ;  silver,  6301 5  oz.  ;  value, 
.%44  43  per  ton.  Extracted  in  form  of  amalgam,  99  per  cent,  gold, 
911  per  cent,  silver. 

All  of  the  results  cited  above  were  obtained  by  direct  pan 
treatment,  without  returning  any  solution  once  passed  through  the 
pan. 


PARLIAMENTARY. 


Falkirk  Electric  Ligliting-  Order. 

The  inquiry  into  the  Provisional  Order  promoted  by  Falkirk  Town 
Council  for  the  extension  of  the  burgh  boundaries  was  concludetl 
last  Friday,  when  Sir  John  Dewak,  the  chairman  of  the  Com- 
mission, intimated  refusal  of  the  Order. — Mr.  C.  M.  Aitchison 
(advocate)  represented  the  Falkirk  and  District  Tramway  Co.,  while 
Mr.  James  Keith  (advocate)  was  counsel  for  the  Scottish  Central 
Electrical  Power  Co. — Mr.  C.  D,  Murray,  K,C,.  addressing  the  Com- 
missioners on  behalf  of  the  objectors,  said  there  had  been  no  change 
in  circumstances  since  the  burgh's  last  application  for  powers  to 
extend.  The  only  pretence  of  change  was  that  Mr.  Balfour  had  pro- 
moted his  Electric  Lighting  Order  for  the  districts  which  the  town 
now  wanted  to  annex.  The  apprehension  that  the  gas  undertaking 
of  Falkirk  would  suffer  by  electrical  competition  was  an  absolute 
bogey. — Mr.  Balfour  Browne,  K.C,  replying  on  behalf  of  the  pro- 
moters, said  the  Balfour  Order  was  one  reason  for  the  burgh  being 
'oefore  the  present  Commission  with  an  extension  scheme.  If  Mr. 
Balfour  had  got  his  Order  before  they  promoted  their  extension 
scheme  that  scheme  would  have  been  blocked,  and  it  would  have 
been  said  that  they  had  not  been  supplying  electricity.  That  was 
one  of  the  reasons  why  the  Town  Council  did  not  oppose  Mr. 
Balfour's  Order.  The  whole  question  had  been  one  of  tactics. — 
.Mr.  James  Learmouth,  county  clerk,  in  the  course  of  his  evidence, 
spoke  of  the  attitude  of  the  County  Council  with  regard  to  Mr. 
Balfour's  Electric  Lighting  Order.  -Mr.  Balfour  agreed  to  supply 
the  County  Council  with  electric  light  on  reasonable  terms,  and 
the  County  Council  made  that  a  condition  for  not  opposing  the  Order. 
The  Town  Council  were  very  anxious  that  the  Courity  Council 
should  oppose  the  order,  and  they  had  a  conference  with  the  Town 
Council  on  the  subject.  The  proposal  was  made  at  that  conference 
that  if  the  Town  Council  promoted  an  Electric  Lighting  Order  the 
County  Council  should  take  their  electricity  in  bulk  from  the 
Corporation.  'Witness  pointed  out  that  he  did  not  see  what  differ- 
ence the  electric  lighting  was  to  make  to  the  Corporation  gas 
undertaking  if  the  electricity  was  taken  from  the  Council  or  Mr, 
Balfour  in  bulk.  It  the  Council  had  promoted  an  order  to  supply 
electricity  to  the  districts  the  rates  would  be  fixed  by  Parliament. 
At  the  conference  Treasurer  Wallace  said  he  would  be  satisfied  if  the 
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County  founcil  proiiioU'cl  an  Electric  Liclitini;  Dnlcr  of  their  own. 
That  was  said  without  any  iiuefltion  a«  to  their  takinp  any  supply 
from  the  burpfh.  It  was  afterwards  that  it  liecame  a  sim'  i/iia  nnii 
that  the  idcctricity  »houl<l  be  taken  from  the  burgh.  Then  the 
bUFRh  had  extension  flo  little  at  heart  that  the  Town  Council  said 
that  if  the  County  Council  promoted  an  Electric  I, itfhting  Order, 
the  Town  Council  would  indelinitely  postpone  another  Burgh 
Extension  Order.     The  imiuiry  lasted  over  1 1  days. 


Itoyal     Assent.  —  Amontr    the    Acts     to     which     the     Rnyal 
Assent  has  just  been  (riven  are  the  foUowioK  ; 

Klfi-tric-  r.iilhlini;  Orders  Conlliination  Acth,  No».  I,  2  and  3. 

Br»(liortl  c  .irpiirutiori  Trolley  Vcliiolen  Order  CondrinBtlon  Act,  15)13. 

'^lam^v«v^  Or.UiH  Contlrraation  Ait,  1«12. 

Cly.U'  Viilli-y  Dl.itriciil  I'ower  Order  C'ODllrination  Act,  1912. 

North  OrTiiisl.v ,  Boulli  Bank,  Nonnanby  and  GranKetown  R»illc88  Traction 

Act,  v.n-i. 

Bocnor  G»»  Linlit  and  Coko  Co.  (EleotricUy)  Act,  1912. 

Metrojjolitiin  IXatrict  Railway  Act,  lyl'J. 

Lonilon  United  Tramways  Act,  1912. 

Preston,  Chorley  and  Horwicli  Tramways  Act,  1912. 

London  Electric  Railwav  Act,  1912. 

Edgwaro  and  Honn'stead  Railway  Act,  1912. 

Erieht  Water  and  Electric  Power  Act,  1912. 

Lanark  Ctpunty  Tramways  Act,  1912. 

National  Electric  (  onstruction  Co.,  Ltd.,  Act,  1912. 

Midland  Railway  (L.T.  A  8.R.  pnr.liaBel  Act,  1912. 

Metropolitan  Railway  Act,  1912. 

L.t  .C.  Tramways  and  Improvemenls  Act,  1912. 


AUSTRALIAN    TRADE. 


Thk  directions  which  were  recently  issued  to  the  Victorian  Railway 
Commissioners  for  the  future,  and  to  which  reference  is  made  in  our 
leading  columns  this  week,  include  the  following  — 

"Taking  into  consideration  the  quality,  time  of  delivery,  and 
price  of  the  goods,  orders  are  to  be  given  to  British  manufacturers 
as  against  foreign  tenderers.  Wherever  the  Commissioners  recom- 
mend an  order  for  a  contract  to  be  entered  into  with  a  foreign 
tenderer,  they  must,  under  the  conditions  of  the  Act,  for  the  future, 
explicitly  state  their  reasons  in  a  memorandum  to  the  Minister, 
who  will  then  decide,  in  view  of  all  the  circumstances  presented 
to  him. 

"  other  matters  came  up  in  connection  with  the  inquiry.  One 
is  that  although  certain  regular  contracts  are  entered  into  by  the 
Commissioners  with  Australian  and  oversea  contraotor.i,  there  are 
some  considerable  quantities  of  materials  purchased,  apparently 
for  emergency  work  ;  and  although  invitations  to  <iuoto  for  those 
materials  are  publicly  advertised,  in  accordance  with  the  Railway 
Act,  we  feel  that  quite  a  number  of  lines  purcha-seil  in  this  way 
should  be  included  in  the  biennial  and  periodical  contracts.  We 
propose  to  give  directions,  therefore,  so  that  the  goods  purchased 
on  quotation  in  this  way  shall  be  reduced  to  the  minimum. 

"  Questions  arise  as  to  the  encouragement  that  should  be  given  to 
competitive  tendering.  It  has  been  alleged,  and  the  Covernment  is 
satisfied  that  it  is  true,  that  the  time  allowed  to  distant  tenderers 
to  consider  the  specifications  and  requirements  of  the  department  is 
not  sufficient  to  elicit  the  widest  competition.  We  propose,  there- 
fore, to  recommend  that  more  time  be  in  future  given  to  tirms  who 
have  not  all  the  data  at  hand  in  Australia,  so  that  they  shall  have 
time  to  send  particulars  home  by  the  mail,  and  send  their  otters  out 
by  the  mail. 

"  Some  of  the  tenders — and  they  are  from  reputable  business 
houses  in  England — have  been  rejected  for  tires,  wheel  centres, 
.nxles  and  blooms,  because  the  chief  mechanical  engineer,  studying 
the  matter  from  the  sf.andpoint  of  public  safety,  said  that  the  goods 
were  not  sufficiently  known  to  him  to  warrant  their  acceptance  at 
the  price,  although,  in  some  cases,  the  prices  were  lower  than  those 
of  the  accepted  tenders.  We  found  that  many  of  these  tirms  have 
been  for  many  years  supplying  most  of  the  other  Australian  States 
in  these  particular  lines,  and  that  the  specifications  for  their  goods 
complied  with  the  requirements  of  the  British  Board  of  Trade.  We 
decided  that  olfers  from  firms  of  this  character  in  future  shall  not 
be  rejected  on  the  ground  of  the  goods  not  being  known,  but  that 
where  their  business  has  been  so  wide-spread  with  British  and 
Austral-a  railway  companies  and  states,  if  their  prices  do  not  justify 
acceptance  of  all  their  tenders,  trial  orders  should  be  given  to  them 
to  test  the  durability  of  their  goods. 

"  It  is  the  practice  of  the  Victorian  Railway  Department, 
apparently  alone  amongst  all  the  States  of  Australia,  to  insist  on 
applying  tests,  chiefly  at  Newport,  to  goods  ordered,  particularly 
rolling  stock.  This,  we  find,  has  a  tendency  to  be  objected  to  by 
many  British  manufacturers,  and  within  a  limited  area  there  is 
objection  amongst  tenderers.  We  consider  that,  for  the  future,  the 
place  of  the  tests  should  be  at  the  point  of  manufacture,  and  that  a 
specially  qualified  engineering  officer  should  be  appointed  to  take 
charge  of  this  work.  No  officer  should  be  kept  at  it  for  more  than 
about  12  or  18  months.  We  believe  that,  if  such  men  as  these  are 
sent  abroad,  as  was  done  in  connection  with  the  engines  recently 
imported  from  the  Baldwin  works,  and  Beyer,  Peacock  &  Co.,  they 
will  secure  a  wider  experience,  which,  when  they  return  to 
Victoria,  will  be  of  great  use  to  the  construction  branches  of  the 
railways. 

"  There  have  been  a  great  number  of  cases  revealed  in  the  inquiry 
of  a  tender  being  accepted  by  the  Railway  Department  which  was 
not  the  lowest.  This  applies  to  all  kinds  of  goods,  British,  foreign 
and  Australian,  and  it  appears  to  the  tTOvemment  that,  unless  there 
are  good  and  sufficient  reasons  that  could  be  suggested  for  this  by  the 
recommending  oflicer,  and  endorsed  by  the  Commissioners,  for  the 
acceptance  of  the  higher  tender,  the  lowest  tender  shonld,  in  the 
ordinary  conreeof  busineas,  be  accepted." 


LEGAL. 


Attounev-Genehat,  '■.  The  London  Electuic  Railway  Co. 

The  Attorney-General,  at  the  relation  of  the  Gordon  Hotelg, 
moved  before  the  vacation  judge  (.Mr.  .lusticc  Bankes)  on  Thursday, 
August  Hth,  for  an  interim  injunction  to  restrain  the  defendant 
company  from  pumping  in  alleged  breach  of  their  Act  of 
I'arliament. 

At  the  outset  Mli.  Bka.mwei,i.  Davis,  who  represented  the  rail- 
way company,  asked  for  an  adjournment  to  answer  the  plaintiffs' 
evidence.  The  matter,  he  said,  was  one  of  great  importance  to  his 
clients,  and  they  only  had  the  plaintiffs  affidavits  on  Tuesday.  He 
asked  that  the  motion  might  stand  over  for  a  fortnight. 

Mli,  Fei.i.\  Cassel,  who  appeared  for  the  Attorney-General,  said 
he  had  no  objection  if  the  defendants  would  undertake  to  do  no 
more  pumping  in  the  meantime. 

Mil.  Bha.mwkli.  Davis  said  he  could  not  do  that. 

His  liCiiiD.-iiiii-  asked  whether  the  defendants'  Act  of  I'arliament 
did  not  prevent  pumping. 

Mil.  Bbamwei.l  Davis  said  they  commenced  pumping  in 
December  last,  and  had  been  going  on  ever  since.  The  plaintiffs 
knew  of  the  pumping  last  March. 

Mu.  Cassel  pointed  out  that  that  would  not  affect  the 
Attorney-General. 

Mr.  Buamwei.i.  Davis  said  the  pumping  could  not  do  the 
relators  any  harm,  and  his  contention  would  be  that  this  was  not 
vacation  business.  When  he  came  to  argue  on  the  construction  of 
the  Act  of  Parliament,  he  should  submit  that  the  defendants  were 
not  doing  anything  in  breach  of  the  Act. 

Mr.  Cassel  said  that  the  Act  of  Parliament  expres-sly  pro- 
hibited pumping.  The  plaintiffs  first  knew  what  was  going  on 
in  March,  and  they  at  once  communicated  with  the  defendants. 
Not  being  satisfied,  they  sank  a  shaft  on  their  own  land,  and  on 
June  17th  discovered  that  the  water  had  fallen  :i  ft. 

Mb.  BiuisiwELi.  Davis  said  that  as  they  knew  what  was 
happening  so  long  ago  as  June  17th,  he  shonld  submit  that  this  was 
not  vacation  business,  but  if  his  Lordship  thought  the  motion  ought 
to  come  on  in  the  vacation,  he  must  ask  for  time  to  answer  the 
evidence.  The  importance  of  it  was  that  if  this  pumping  was 
stopped  serious  consequences  might  arise  with  regard  to  the  whole 
of  the  electric  railway  system.  This  pumping  was  at  present 
taking  place  in  close  vicinity  to  some  new  works  of  the  District 
Railway.  The  works  were,  in  fact,  a  transformer  station,  which, 
if  stopped  by  Hood,  would  affect  three  railways,  as  the  electricity 
was  taken  from  the  transformer  station  for  a  portion  of  each  of 
them.  If  the  station  were  flooded  the  three  railways  must  be 
stopped. 

His  LoBDSiiii'  thought  that  if  this  had  been  going  on  since 
December  last  a  fortnight's  adjournment  could  not  hurt  the 
plaintiffs. 

Mr,  Cassel  said  things  had  been  getting  worse  and  worse. 
The  plaintiffs,  it  was  true,  first  found  it  out  in  March,  but  they  were 
given  assurances  by  the  defendants'  engineers,  which  appeared  to 
be  satisfactory.  Since  then  the  plaintiffs  had  taken  steps  by 
digging  a  hole  on  their  own  premises  to  ascertain  exactly  what 
was  happening,  and  had  discovered  that  a  point  had  been 
reached  when  any  further  abstraction  whatever  would  be  a  very 
serious  thing  to  the  Hotel  Metropole  and  other  buildings  in 
Northumberland  Avenue.  - 

■ilis  LcjRDSHiP  thought  the  defendants  must  have  an  opportunity 
of  answering  the  evidence. 

Mr.  Cassel  asked  that  the  adjournment  shonld  be  for  a  week 
only. 

Mr.  Bra-mwell  Davis  said  they  wanted  to  place  before  the 
Court  the  best  expert  evidence  that  could  be  obtained,  and  it  was 
difficult  to  procure  at  this  time  of  year. 

His  LoRiiSHiP  directed  the  motion  to  stand  over  for  a  fortnight. 
Mb.  Cassel  asked  that  the  defendants'  evidence  should  be  filed 
by  next  Monday  week,  so  that  the  motion  might  be  effective  the 
following  Thursday,  and,  further,  that  the  defendants  should  under- 
take not  to  increase  their  pumping  in  the  meantime. 

Mr.  Bramwell  Dams  said  they  did  not  propose  to  increase  the 
pumping,  and  would  not,  unless  something  unforeseen  occurred. 
They  would  do  their  best  to  have  their  evidence  ready  by  next 
Monday  week. 

On  that  understanding  his  Lord.ship  directed  the  motion  to  stand 
over  until  August  22nd. 


Torquay  Electric  Supplj.~At  a  meeting  of  the  T.C., 
the  electrical  engineer  (Mr.  C.  W.  Salt)  reported  that,  in  consequence 
of  the  increasing  demand  for  current,  more  plant  would  shortly  be 
required,  and  he  recommended  the  installation  of  a  1,000-KW.  turbo- 
alternator,  at  an  estimated  cost  of  £6,500,  in  the  winter  of  1913-14. 
The  Committee  recommended  that  the  Council  invite  tenders  for 
this  plant,  and  that  £3.0oii  be  taken  out  of  revenue  towards  the 
cost.  Mr.  W.  Langton  said  that  if  this  plant  were  obtained  it  would 
not  be  necessary  to  remove  the  station  to  another  site  for  many 
years.  The  alternating  current  supply  had  increased  by  something 
like  60  per  cent.  Mr.  J.  Glanfield  thought  the  consumers  should  be 
considered  in  this  matter.  They  were  entitled  to  a  price  reducUon. 
Mr.  E.  T.  Blackler  said  that  as  a  matter  of  fact  a  reduction  was 
probable  shortly.    The  report  was  adopted. 
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BUSINESS  NOTES. 


Bankruptcy    Proceedings. — Thomas    Parker,    6G, 

Friar  Stile  Road,  Richmond,  late  44,  Mortlake  Road,  Kew  Gardens, 
Surrey,  engineer. — The   receiving    order   herein  was    made   on  a 
creditor's  petition,  and  according  to  the  accounts  filed  the  liabilities 
amount  to  £530,  to  meet  which  there  are  no   assets.     It  appears 
that  the    debtor  was  articled  to   a  iirm   of  engineers,  and   stayed 
with  them  until  1890.     He  then   travelled  abroad  for  them  until 
1897,  and  also  acted  as  a  general  consulting  engineer  on  his  own 
account.     In  that  year  he  returned  to  this  country  and  formed  the 
Electric  Street  Car  Syndicate,  Ltd.,  of  which  he  became  managing 
director,  at  a  yearly  salary  of   £350.     The  business  did  not  jirove 
successful,  and  at  the  end   of   1899   it   was   sold,  and  the  debtor 
became  chief  engineer  to  a  limited  company  in  Cheshire,  at  £350 
per  annum  and  a  bonus  which  averaged  £100  a  year.     In  1902  he 
left  them  and  opened  offices  at  Darlington  Street,  Wolverhampton, 
and  at  Colmore  Row,  Birmingham,  where  he  traded  as  a  consult- 
ing engineer  until  1904,     He  then  came  to  London  to  act  as  engi- 
neer to  a  motor  company,  with  a  salary  and  5  per  cent,  on  the  net 
profits,  amounting  to  about  £400  a  year.     In  June,  1905,  he  left 
their  employ  and  opened  offices  at  217,  Piccadilly,  trading  on  his 
own  account  as  a  consulting  engineer,     Subseciuently  he  removed 
to  Holborn,  where  he  acted  as  chairman  of  a  company  and  carried 
on  his  own  business.     He  was   also  chairman  of  another  limited 
company  in  connection  with  motor-cars,  which  did  not  prove  suc- 
cessful.    The  debtor  invented  and  patented  an  electrically-wound 
regulator  clock,   for  three  of   which   he  obtained   orders  at  £75 
each.     These  clocks,  however,  were  not  satisfactory,  one  was  sold 
and  the  other  two  are  in  his  wife's  possession.     He  incurred  law 
costs  and  expenses  to  the  extent  of  £1,000,  of  which  £600  could 
only  be  recovered  in  connection   with  the   manufacture  of  these 
clocks.     He  also  invented  and  patented  a  carburettor  and  a  new 
steering  gear,  for  which  his  wife  provided  the  money.     In  order  to 
exploit  the  patents  he   entered  into  partnership  with  two  others, 
and  traded  at  18,  Berkeley  Street,  Piccadilly.     A  partner  was  intro- 
duced in  October,  1910,  and  put  in  a  capital  of  £3,000  and  paid  a 
premium  of  £750  to  the  then  partners.     He  had  to  sue  for  his 
share  of  the  premium  and  he  recovered  £250,  which  was  paid  to 
his  wife,  to  whom  he  had  previously  assigned  his  interest  therein 
and  all  his  other  assets.     A  private  company  was  formed  to  work 
his  inventions,  his  shares  being  allotted  to  his  wife,     A  resolution 
for  voluntary  liquidation  was  passed  in  March  of  last  year,  and  an 
injunction  was  obtained  against  him  restraining  him   from  going 
on  the  company's  premises.     In  July,  1911,  he  and   his  wife  sur- 
rendered all  their  shares  in  the  company  in   consideration  of  their 
being  released  from  the  company's  costs  against  him  in  respect  of 
an  abortive   attempt  by  himself  and   his  wife   to  obtain  a  com- 
pulsory winding-up  order,  and  on  his  giving  a  promissory  note  for 
£."0  at  sis  months.     This  promissory  note,   however,  he   failed  to 
meet,  and  it  came  into  the  possession  of  another,  who  obtained 
judgment  against    him   and    filed    the    petition.      The   failure  is 
ascribed  to  losses  in  business  ventures  with   others,  and  the  law 
costs   of    proceedings  arising   therefrom.     No  books  of    account 
appear  to  have  been  kept.     The  following  are  creditors  : — 

Banks,  G £248        Burrell  &  Payne £13 

Parker,  C.  H 100        Edwarda,  Evans  &  Co 35 

Wall,  N,  C 82 

Henry  Halj.ifeld  Osley  (otherwise  known  as  Oliver  Huxley), 
consulting  engineer,  22,  Uxbridge  Road,  Hanwell,  Middlesex.— "yie 
adjourned  first  meeting  of  the  creditors  of  the  above  was  held  on 
Monday,  August  12th,  at  the  offices  of  the  Official  Receiver,  14, 
Bedford  Row,  W.C,  Mr.  F.  T.  Garton,  Assistant  Official  Receiver, 
presiding.  The  statement  of  affairs  showed  unsecured  liabilities 
amounting  to  £1,423,  and  assets  estimated  to  produce 
£116  10s.  The  Official  Receiver  having  again  dealt  with  the 
proofs,  said  that  the  meeting  had  been  adjourned  at  the  debtor's 
request,  to  enable  him  to  bring  in  a  scheme  of  composition,  but  no 
such  scheme  had  been  lodged.  The  debtor's  solicitors  said  it  was 
still  his  intention  to  propose  to  the  creditors  a  composition  of  73.  6d. 
in  the  £,  and  he  had  every  reason  to  hope  that  the  necessary  funds 
would  be  forthcoming  from  the  debtor's  friends  if  the  meeting 
were  further  adjourned.  He  suggested  a  month's  adjournment,  as 
it  was  exceedingly  difficult  at  this  time  of  the  year  to  get  into 
communication  with  people  and  complete  details.  A  creditor  :  As 
far  as  the  debtor  is  concerned,  we  have  had  experience  of  some  of 
his  promises.  They  have  not  always  been  fulfilled.  If  someone 
could  show  that  he  had  been  in  communication  with  the  debtor's 
friends  on  the  matter,  and  the  subject  was  being  entertained,  it 
might  be  different.  The  solicitor  said  it  was  only  on  the  previous 
day  that  negotiations  with  the  family  had  broken  down.  Up  to  a 
few  days  ago  there  was  every  reason  to  suppose  they  would  have 
assisted.  Debtor :  I  may  say  these  negotiations  may  still  go 
through — it  is  simply  a  matter  of  using  some  persuasion.  After 
some  discussion,  the  Official  Receiver  said  it  was  a  matter  for  the 
creditors.  So  far  as  the  assets  in  the  statement  of  affairs  were  con- 
cerned, there  was  nothing  to  be  jeopardised  by  delay,  but  his 
experience  was  that  even  in  the  most  hopeless  cases  debtors  were 
in  the  habit  of  urging  adjournments  in  some  vain  hope  of  some- 
thing turning  up.  The  solicitor  said  the  debtor's  friends  would 
still  help  him  ;  in  fact,  they  blamed  him  for  not  going  to  them 
before  the  receiving  order  was  made.  Creditors  complained  of  the 
probability  of  being  brought  to  another  meeting  unnecessarily,  but 
the  Official  Receiver  pointed  out  that  if  there  was  a  proposal  to  be 
lodged,  it  must  be  done  so  that  the  creditors  could  have  it  before 
them  prior  to  the  next  meeting.  If  there  was  no  proposal,  it  would 
not  be  necessary  for'  them  to  attend,  but  simply  to  send  a  proxy  in 


favour  of  adjudication.  He  did  not  think  it  would  be  a  case  for 
adjournment  after  this.  It  would  be  no  use  blaming  the  time  of 
the  year — that  was  no  reason  for  these  adjournments.  Eventually 
the  creditors  agreed  to  give  the  debtor  an  opportunity  of  bringing 
in  his  scheme,  and  the  meeting  was,  therefore,  adjourned,  the 
debtor's  solicitor  undertaking  to  pay  the  costs  of  calling  the  further 
meeting, 

Andrew  Georre  Adamson,  electrical  engineer,  Acton,  and  late 
of  Christopher  Street  and  other  addresses  in  London. — A  third 
dividend  of  7i!d.  in  the  £  is  now  payable  at  the  Official  Receiver's 
office,  14,  Bedford  Row,  W.C. 

T.  M.  Mackay,  15,  Beresford  Terrace,  Ayr,  trading  as  T.  Mackay 
and  Co,,  electricians,  and  as  the  Ayr  County  Motor  Co. — In  Edin- 
burgh Bankruptcy  Court  on  the  lith  inst,,  the  debtor  appeared 
under  sequestration  of  his  estate.  There  were  no  questions.  The 
statement  of  affairs  showed  that  the  liabilities  were  £7,658  and 
the  assets  £1,936. 

Joseph  Perkins,  electrical  engineer,  Ebrington  Street,  Plymouth. 
— August  31st  is  the  last  date  for  the  receipt  of  proofs  for  dividend, 
by  Mr.  A.  N.  P.  Goodman,  7,  Buckland  Terrace,  Plymouth,  the 
Official  Receiver. 

Dissolutions    and   Liquidations. — Lajiplougu    and 

Son,  Ltii,,  mechanical,  electrical  and  general  engineers,  Albany 
Works,  Willesden  Junction,  N.W,  Under  a  winding-up  order  made 
last  May,  meetings  of  the  creditors  and  shareholders  were  held  on 
Tuesday,  at  the  Carey  Street  Ofticesof  the  Board  of  Trade,  Lincoln's 
Inn  Fields,  W,C.,  Mr.  W.  J.  Warley,  Official  Receiver,  presiding.  The 
accounts  filed  under  the  liquidation  showed  unsecured  debts 
£12,572  ;  loans  on  debenture  bonds,  £8,910  ;  and  preferential 
claims,  il24  ;  making  a  total  indebtedness  of  f  21,606.  The  assets 
are  valued  at  £12,316,  and  after  allowing  for  payment  of  the 
debenture  and  preferential  claims,  there  remains  an  estimated 
balance  of  £3,282  to  meet  the  unsecured  liabilities,  consequently 
there  is  a  deficiency  of  £9,290  in  assets  to  meet  the  liabilities  of 
the  company,  and  a  total  deficiency  of  £l."i,583  as  regards  con- 
tributories.  The  failure  of  the  company  is  attributed  to  mis- 
management, and  to  the  fact  that  laige  quantities  of  parts  of 
engines,  tzc,  which  were  in  an  experimental  stage,  wei;e  ordered, 
and  the  company  has  not  been  able  to  utilise  them,  Mr.  Lamplough 
does  not  admit  that  the  company  is  iusolvent.  Mr,  H,  J.  Gully,  C,A., 
was  appointed  to  act  as  liquidator  with  the  assistance  of  a  com- 
mittee of  inspection. 

Electric  Prepayment  Meters,  Ltd. — This  company  on  July 
15th,  resolved  upon  voluntary  liquidation,  with  Messrs.  B.  Bern- 
heim  and  F,  E,  Stanley,  as  liquidators.  A  meeting  of  creditors  is 
called  for  August  21st,  at  3,  Laurence  Pountney  Hill,  E.C, 

DiciiiY  &  BiCiGS,  inspecting  and  consulting  engineers,  28, 
Victoria  Street,  Loudon,  S.W.,  and  49,  Deansgate,  Manchester. — 
Messrs.  W.  Pollard  Digby,  C.  W.  V.  Biggs,  and  A.  C.  Heap,  have 
dissolved  partnership.  Debts  will  be  attended  to  by  Mr.  Digby,  and 
the  business  will  be  in  future  carried  on  by  Messrs.  Digby  and 
Heap,  under  the  style  of  Heap  &  Digby. 

Bradmird  Electrical  Ct>.,  Ltd, — A  meeting  is  to  be  held  on 
September  16th  at  56,  Market  Street,  Bradford,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  1*1  r.  J,  H.  Haley. 

Book  Notices. — "  Science  Abstracts,"  Sections  A  and  B. 
Vol,  15,  Part  7,  July  25th,  1912.  London  :  E,  and  F.  N.  Spon, 
Ltd.     Price  Is,  6d.  net  each, 

"  Boiler  Explosions,  Collapses  and  Mishaps."  By  E.  P.  Rimmer. 
1912.     London  :  Constable  ct  Co.     Price  4s.  6d,  net, 

"  PrdcefiUni/.i  of  the  Engineering  Association  of  New  South 
Wales,"     Vol,  XXV.     Sydney,  N.S.W.  :  The  Association. 

"  Modem  Illumination."  By  Henry  ('.  Horstmann  and  Victor 
H.  Tousley.  1912.  London:  The  American  Book  Supply  Co.,  Ltd. 
Price  8s.  6d,  net. 

"  Journal  o{  the  Municipal  School  of  Technology,  Manchester." 
Vol.  V.     Manchester  :  The  School, 

"  Procvfiliiigx  of  the  American  Institute  of  Electrical  Engineers.'' 
Vol.  XXXI,  No.  7.     July,  1912,     New  York  :  The  Society.     Price$l. 

"The  Chart  of  the  Elements."  1912.  London:  The  Metallic 
Compositions  Co. 

"Growing  Crops  and  Plants  by  Electricity."  By  E.  C.  Dudgeon, 
London  :  S.  RenteU  &  Co.,  Ltd.     1912.     Price  Is.  net. 

Trade  Annonncements. — Mr.  G.  B.  Bo'well,  inventor 

of  the  "  Silent "  as  well  as  of  older  forms  of  electric  clocks,  ia 
at  the  end  of  this  month  giving  up  the  active  management  of  the 
Silent  Electric  Clock  Co.'s  Works,  which  he  has  controlled  during 
the  past  four  years.  Mr.  Bowell,  who  will  continue  to  act  as  con- 
sulting engineer  to  the  Silent  Co.,  is  commencing  business  as 
consulting  engineer  and  advisory  expert  at  Margate.  The  Silent  Co., 
which  will  continue  in  business  at  Goswell  Road,  will  be  registered 
as  a  limited  company,  and  Mr.  A.  GUbey  Gold  will  be  on  the 
board. 

The  Beimsdown  Lamp  Works,  Ltd,,  have  recently  taken  over 
an  additional  suite  of  offices  with  increased  telephone  accommo- 
dation at  Kingsway  House,  London,  W,C„  and  all  communications 
should  be  addressed  there.  The  new  telephone  No.  is  "  7904  Gerrard  " 
(two  lines). 

The  British  L.M.  Eeicsson  Manufacttjbing  Co.,  Ltd., 
announce  that  their  London  address  will  be  altered  from  August  30th 
to  Old  Serjeants'  Inn,  Chancery  Lane,  London,  W.C. 

Mb.  F.  Bescobt,  electrician,  of  22,  Grove  Street,  Retford,  has 
taken  his  son  into  partnership,  and  the  business  will  be  carried  on 
under  the  style  of  F.  Bescoby  &  Son 
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The  Sandycuokt  FouNnnv  Co.,  Ltd.,  announce  that  in  future 
the  title  of  the  firm  will  be  "Sandycroft,  Ltd,"  They  have  made 
this  alteration  owinpr  to  the  confusion  of  ideas  reBultinp  from  the 
use  of  the  former  title,  which  led  many  people  to  imnEine  that  they 
were  makers  nf  iron  castines  and  heavy  enprineerinir  work  only, 
whereas,  as  our  readers  know,  they  have  been  makinsr  electrical 
machinery,  starters,  motors  and  (jenerators,  both  n.o.  and  A.c.  for 
minintr  and  all  industrial  purposes,  for  the  past  1 2  years. 

MKsiiUs.  Li.OYi)  WiSK  iV  Co ,,  oonsnltinK  engineers  and  chartered 
patent  ajjents,  have  removed  to  their  new  offices,  10,  New  Court. 
Lincoln's  Inn,  London,  VV.C. 

Accordiner  to  an  Australian  exchanije,  a  company  entitled  Ramsay 
Sharp  &  Co.,  Ltd,,  has  bein  reuistered  in  Sydney  as  electric  lamp 
manufacturers,  with  a  capital  of  £u'0,000  in  £1  shares.  The 
directors  are  IL  W.  Ramsay  Sharp  and  R.  Bnrf;in  (joint  mana{;in(j). 

The  same  contemporary  announces  that  the  Lawrence  and 
Hanson  Electrical  Co.,  Ltd,,  have  been  appointed  apents  in  New 
South  Wales  for  the  Sterlinfr  Telephone  and  Electric  Co.,  Ltd., 
London. 

TitK  ScHNlKwiNDT  Eli:ctric  Co.,  40-41,  Staniforth  Street, 
Birmingham,  has  been  formed  to  take  over  the  manufacture  in 
this  country  of  the  specialities  previously  manufactured  by  Mr. 
Schniewindt,  Ncucnrade,  Westphalia.  The  above  premises  are  fitted 
up  with  new  machinery  for  makinpr  his  patent  asbestos  woven  net 
resistances  throughout,  only  British  materials  beinp  used.  The 
firm's  other  specialities  are  resistance  wires,  made  by  their  German 
works,  electric  heating  elements  and  electric  heatinj;  and  cookinjr 
apparatus.  The  new  works  are  under  the  sole  management  of  Mr. 
H.  11.  Cressall.  who  formerly  acted  as  sole  aijent  for  the  firm. 

Catalojcurs  and  Lists. — Messrs.  H.  A.  Jacksox  and 

Co.,  Ca.vton  Works,  i^alford,  Manchester. — Several  illustrated  lists, 
of  several  shapes  and  sizes,  showinjr  and  tr'^'inif  prices  of  the  follow- 
inir  manufactures  :  The  "  Fourlite  "  chop  liltinfr  ;  "  Warldin  '  iron- 
clad '  Yi"  type  switches  ;  electrical  switch  blocks  ;  hand-beaten  art 
metal  luminous  radiators  and  electric  light  fittings. 

Westminsteu  Ei.ectricai.  Tkstin(;  Lahobatobies,  York 
Street,  Westminster,  London,  S.W. — Leaflet  relatin)r  to  tests  of 
metal-filament  lamps  and  charges  for  same. 

Messks.  Fi'.uuanti,  Ltd.,  HoUinwood. — A  brochure  of  14  sheets 
illustrating  in  apjiropriate  colouring  their  Ferranti  electric  fires  and 
giving  prices  of  same. 

TiiK  CuoMiL  Engineebin(;  Co.,  Ltd.,  Milbum  House,  Xew- 
oastle-on-Tyne. —  As  sole  British  agent  for  the  International 
Acheson  (iraphite  Co,,  of  Niagara  Falls,  this  firm  has  issued  a  new 
eight-page  pamphlet  giving  particulars  of  Acheson  graphite,  graphite 
electrodes  and  paint,  also  the  "Cromil"  self -lubricating  packing  and 
pipe-jointing  paste. 

ME.SSKS.  Simplex  Conduits,  Ltd.,  Birmingham  and  London. — 
Mailing  card  No,  189,- giving  prices  and  brief  information  respect- 
ing the  "Simplex''  electric  vacuum  cleaner. 

The  St.  Helens  Cable  and  RrniiER  Co.,  Ltd.,  Warrington. 
— New  l<;-page  list  giving  particulars  and  prices  of  their  cab-tire 
sheathed  cables,  insulating  tapes,  gloves,  rubber  mats,  A;c.  Also  a 
copy  of  the  St,  Helens  picture  book,  wherein  there  appear  a 
number  of  interesting  and  humorous  cartoons,  with  which  most  of 
our  readers  have  been  made  familiar  already  by  the  firm's 
advertisement*.  Each  picture  is  accompanied  by  appropriate 
verses.  Copies  c'  either  of  these  publications  will  be  forwarded  on 
application . 

The  Brimsdown  Lamp  Works,  Ltd..  Kingsway  House,  London, 
WC— Advance  copy  of  a  U'-page  price  list  of  ''Wirnm"  lamps 
for  various  candle-powers,  voltages,  and  shapes,  and  including 
street  lighting  sizes,  as  well  as  candle,  flame  and  tubular,  and 
traction  and  train  lighting  lamps.  Goliath  holders  lined  with 
heavy  metal  are  shown,  and  a  100- watt  lamp,  fitted  with  Canadian 
screw  cap  specially  for  export,  is  listed.  A  large  inset  sheet  gives 
dimensioned  diagrams  of  the  lamps  one-half  their  actual  size. 
Copies  may  be  obtained  on  application. 

Messrs,  R,  H.  Patterson  &  Co,,  Ltd,.  Forth  Street  Works, 
Newcastle-on-Tyne. — August  catalogue  of  new  and  second-hand 
machinery. 

A  Manchester  Rail  Contract. — A  contract  for£n,000 

worth  of  tramway  rails  led  to  a  discussion  in  the  Manchester  City 
Council  on  \\'ednesday  last  week.  The  Tramways  Committee  pro- 
posed to  accept  a  tender  of  a  Sheffield  firm,  although  that  of  an 
American  firm,  which  had  previously  done  much  business  with  the 
Corporation,  was  £S00  less.  Councillor  Bowie  said  they  were 
throwing  away  Ji.SOO  of  the  ratepayers'  money.  There  appeared  to 
be  no  difference  in  the  quality,  and  he  moved  that  the  tender  be 
let  to  the  American  firm.  Alderman  Bowes,  chairman  of  the  Com- 
mittee, said  he  would  take  the  matter  back  to  his  Committee  for 
further  consideration  if  the  Council  desired.  The  amendment  was 
defeated.  Councillor  T.  Fox  said  he  was  prejudiced  in  favour  of 
British  trade,  and  in  Committee  he  voted  for  the  Sheffield  firm 
and  took  into  consideration  the  fact  that  they  could  get  quicker 
delivery  from  Sheffield.  Alderman  Walker  said  they  were  going 
to  tell  the  people  abroad  that  they  would  not  give  a  contract  there. 
They  were  going  to  make  them  retaliate  on  Manchester  trade — a 
most  serious  thing.  Finally,  the  Council  sent  the  matter  back  to 
Committee,  by  32  votes  to  22. 

A  South  African  "  Municipal  Engineering-  Scandal." 

—  TlifSiut/'  African  Minin.j  Joiirml  for  July  liith,  1912,  publishes 
the  following: — "Winburg  (O.F.S.)  Municipality  has,  to  say  the 
least,  a  curious  way  of  carrying  out  its  civic  duties.  Its  extra- 
ordinary methods  are  now  exciting  the  ridicule  of  Johannesburg 
engineering  firms  because  of  a  recent  display  of  official  bumbledom. 
Tenders,  it  appears,  were  lately  invited  for  the  supply  of  an  electric 


lighting  plant  to  the  town,  and  a  loan  was  contemplated  from  the 
Provincial  Treasury  to  defray  the  cost.  Several  of  the  leading  firms 
on  the  Rand  put  in  competitive  tenders,  and  most  of  them  went  to 
the  expense  of  dispatching  engineers  to  investigate  the  possibilities 
of  the  scheme.  Tenders  were  duly  opened,  published,  and  adjudged. 
To  the  general  surprise,  however,  though  all  the  firms  competing 
were  of  the  highest  standing,  a  tender  other  than  the  low(»t  was, 
for  no  ostensible  reason,  accepted.  The  accepted  tender,  indeed, 
was  not  nearly  the  lowest  ;  in  fact,  there  were  a  dozen  below  it,  and 
repeated  applications  to  the  Town  Clerk  for  an  explanation  of  the 
slurthuscaston  the  plant  offered  at  a  lower  price  by  the  disappointed 
firms  were  met  by  a  curt  refusal  to  discuss  the  matter.  The  exact 
words  were,  '  the  interest  of  the  ratepayers  guided  the  decision.' 
In  the  absence  of  a  body  such  as  the  Home  Local  Government 
Board  to  investigate  this  extraordinary  action  on  the  part  of  the 
Mayor  and  Council  of  Winburg.  it  is  highly  desirable  that  the 
Administrator,  Dr.  Ramsbottom,  take  the  necessary  steps  to  remove 
the  municipality  in  question  from  the  stigma  of  the  insinuations 
that  are  now  being  freely  made  against  it.  We  are  glad  to  notice  that 
our  contemporary,  the  J'rirntl,  has  already  taken  the  matter  up  ; 
and,  should  the  loan  not  yet  be  granted,  it  is  to  be  hoped  that  the 
Administrator  will  in  this  case  exercise  even  more  than  his  usual 
strict  supervision." 

Xew  Zealand. — The  Customs  authorities  of  New 
Zealand  have  lately  given  a  decision  to  the  effect  that  "  electrical 
appliances,  starting  compensators,  hand-operated,  for  alternating- 
current  motors  '■  are  to  be  classified  under  No.  17G  of  the  tariff,  the 
duty  on  British  manufactures  being  20  per  cent,  and  on  foreign 
goods  30  per  cent.,  ml  ralori-ni. 

Electric  Iron  Records  :  Chapter  III. — With  reference 

to  the  records  of  endurance  of  domestic  electric  irons  recently  men- 
tioned in  these  columns,  Me-^shs.  Eastman  ,v  Warne,  of  .\cton  Vale, 
W.,8end  us  a  copy  of  a  communication  received  from  Messrs.  Bowden, 
Higlett  A:  Co.,  contractors,  of  (iuildford,  to  the  effect  that  factory 
irons  installed  in  a  client's  workshop  abont  four  years  ago  have 
given  very  satisfactory  results,  only  two  having  had  to  be  repaired. 
"Thus  in  24  iron-years  there  have  been  two  failures  only,  an 
average  of  12  years  per  iron.  Since  these  are  factory  irons,  run 
for,  say,  50  hours  per  week,  this  is  equivalent  to  a  life  of  120  years 
of  a  domestic  iron  that  is  but  seldom  used  more  than  five  hours  per 
week." 


LIGHTING  and  POWER  NOTES. 


Abyssinia. — An  hydro-electric  station  has  been  built  at 
Addis-Ababa,  to  supply  the  city  with  light  and  power.  The 
Abys.-^inian  Government  is  building  a  cartridge  factory,  which 
will  also  be  supplied  with  current  from  the  new  station.  The  pres- 
sure at  which  the  current  is  furnished  to  the  city  is  (!,000  volts. — 
La  Lumii'ri'  Eh'etriiitip. 

Argentina. — Mr.  M.  Herlitzka  advises  that  his  firm 
has  purchased  the  electric  power  houses  and  concessions  for  the 
cities  of  San  Juan  and  Necochca.  The  capacity  of  the  former  is  to 
be  considerably  increased  by  the  utilisation  of  further  hydraulic 
power,  which  will  enable  all  the  requirements  of  the  city  and 
suburbs  for  light  and  power  to  be  met  for  many  years.  In 
Necochea,  a  new  installation  is  being  put  down  by  Messrs.  Siemens- 
Schuckert,  which  will  considerably  increase  the  output  of  the  station. 
—Bevlcw  of  tit,'  Hir,')-  Plate. 

Australian  FarniiDg. — At  Gooramadda  Parli,  Ruther- 

glen  (Vic),  there  will  be  installed  in  October  next  an  electrical 
equipment  for  the  working  of  the  whole  of  the  station,  containing 
an  area  of  approximately  2, .500  acres.  The  power  plant  will  com- 
prise two  units,  consisting  of  Babcock  &  Wilcox  boilers,  22i1-n.p. 
Belliss  engines  directly  connected  to  A.E.G.  three-phase  3.300-voIt 
SOcycle  generators.  The  principal  motors  will  be  operated  at  that 
voltage,  and  be  directly  connected  to  the  pumps  for  the  Nunan 
irrigation  systems.  All  the  ploughing,  i:c.,  sowing  and  reaping 
will  be  done  by  electric  power,  and  the  haulage  of  the  lucerne  and 
crops  to  the  main  stackyard  by  storage  battery  locomotives.  Mr. 
F.  J.  Coote,  late  general  manager  of  the  Cassilis  G.M.  Co.,  is  the 
consulting  engineer. — Mininij  afitt  Enqineerinij  Review. 

The  Sydney  Municipal  Council  has  agreed  to  a  recommendation 
of  its  electrical  engineer  that  legal  advise  should  be  obtained  on 
the  question  of  a  future  power  station,  remote  from  the  city,  with 
transmission  lines,  &c.,  and  of  obtaining  Parliamentary  sanction  to 
such  a  scheme. 

Braintree. — Tlie  question  of  electricity  supply  for  the 
town  is  to  be  considered  by  the  Roads  and  Lighting  Committee, 
who  will  report  on  the  matter  at  the  next  meeting  of  the  Council. 

Bredbury. — The  U.D.C.  has,  subject  to  a  payment  of 
£1  Is.  per  annum,  consented  to  Stockport  T,C.  supplying  current 
from  the  tramways  to  a  residence  in  the  town  ;  the  Council  has  also 
asked  Stockport  Corporation  to  canvass  the  district  to  see  what 
employers  of  labour  are  willing  to  take  a  supply  of  current. 

Bacup. — Last  week  contracts  were  signed  for  a  new 
weaving  shed  being  erected  at  Bacup  by  Messrs.  Hoyle  Bros.,  of  the 
Burnley  district.  The  new  shed  will  be  named  the  Olive  Mills, 
they  wUl  accommodate  400  looms  and  will  be  driven  by  electricity 
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Canadaian  Farininfi:.  —  The  Ontario  Hydro-Electric 
CommiBiion  has  been  demonstratine:  in  the  Niagara  district  the 
possibility  of  farminpr  by  electricity.  The  CommisBion  purjioses 
to  order  two  portable  threshing  outfits  which  will  tour  the 
country  this  autumn,  giving  demonstrations  of  electric  power 
for  threshing,  com  cutting  and  ploughing.  During  last  year 
the  Hon.  Adam  P.eck,  chairman  of  the  Electricity  CommisBion, 
together  with  several  of  his  experts,  studied  electrical  methods  in 
Great  Britain  and  Europe,  with  the  object  of  ascertaining  how  far 
electricity  could  be  applied  to  the  work  on  the  farm.  The  result  of 
their  researches  is  shown  by  the  fact  that  they  are  now  demon- 
strating to  the  farmers  the  advantages  of  electric  power  for  the 
heaviest  work  on  the  farm.  The  movement,  however,  is  capable 
of  great  extension,  and  the  object  of  the  Commission  is  to  take 
advantage  of  everything  that  science  offers  in  order  to  make  the 
lot  of  the  farmer  easier. 

Canary  Islands. — The  jwrt,  the  quays,  and  the  town  of 
Las  Palmas  are  lighted  by  electricity.  The  electricity  supply 
station  belongs  to  a  Belgian  company,  and  supplies  SOO  incandescent 
lamps  for  public  lighting,  and  31t  arc  lamps,  whilst,  at  the  same 
time,  it  is  estimated  that  there  are  l."i, 000  incandescent  lamps  in 
use  by  private  persons.  There  are  •''8  motors  with  a  total  H.r.  of 
250  ;  public  lighting  consumes  on  the  average  14,0(10  kw. -hours  a 
month,  and  the  private  service  1.5,000  kw. -hours. 

Clieani. — The  Parish  Council  has  decided,  upon  the 
recommendation  of  the  Lighting  Committee,  to  adopt  electricity 
for  the  lighting  of  the  street  lamps,  the  opinion  being  that  it  would 
result  in  a  small  saving  as  compared  with  gas  lighting. 

Clieltenham. — The  B.  of  G.  has  appointed  a  ( 'omniittee  to 
consider  the  question  of  lighting  the  workhouse  premises  by  elec- 
tricity. The  board  is  advised  that  it  will  be  much  cheaper  to  sub- 
stitute electricity  for  gas,  as  after  a  certain  number  of  units  are 
consumed  the  price  per  unit  goes  as  low  as  2d. 

Continental  \0tes. — (tErjl\xy. — fiueden,  in  Hanover, 

has  decided  on  the  installation  of  an  electric  service,  and  has  given 
the  contract  for  the  local  distribution  network  to  the  Siemens- 
Schuckertwerke  for  the  sum  of  £12,rj00. 

Italy. — Our  contemporary,  Elettricitn,  of  Milan,  indicates  that 
there  is  every  prospect  of  a  considerable  reduction  in  the  existing 
taxation'of  electricity  in  respect  of  the  quantity  used  for  domestic 
heating  and  cooking,  and  it  further  adds  that  it  is  even  possible  that 
electricity  used  in  this  way  may  he  exempt  from  taxation  altogether. 
The  question,  therefore,  of  electrical  heating  assumes  greater  impor- 
tance, and  the  Italian  technical  factories  will  soon  feel  the  necessity 
of  turning  their  attention  to  the  practical  construction  of  suitable 
apparatus. 

Norway. — The  Arendals  Fossekomgrani.  which  was  formed  some 
time  ago  for  the  purpose  of  erecting  a  large  electrical  iron  and 
steel  works,  as  well  as  a  works  for  the  mauufacture  of  carborundum, 
has,  according  to  Tcluixk  J'ljehlad.  just  olitained  the  Government's 
concession  for  a  transmission  lice  from  the  waterfall  of  Boilefas 
to  the  works,  with  a  branch  line  to  the  carborundum  works.  The 
total  amount  of  electrical  energy  to  be  transmitted  over  this  line 
will  vary  between  20.000  and  30.000  n.r. 

The  Tyssefaldene  Electrical  Works,  which  are  situated  in  the 
south-western  part  of  the  country,  and  from  which  energy  is 
supplied  to  various  large  industrial  undertakings,  among  others 
the  Hardanger  Electrical  Iron  and  Steel  Works,  have  recently 
placed  an  order  with  the  Norwegian  representatives  of  the 
Wcstinghouse  Co.,  for  two  three-phase  generators  of  13,."i00  H.p. 
each.  Large  extensions  of  the  works  have  been  decided  on,  and 
the  above  order  is  in  connection  with  these  extensions.  The  works 
have  previously  ordered  the  whole  apparatus,  which  is  now  bein;; 
installed  from  the  same  firm.  The  proposed  extensions  are  going 
to  be  completed  in  the  course  of  next  summer. 

Lu.\EMiiUR(;. — La  Compagnie  Luxembourgeoise  d'Electricite  is 
the  name  of  a  new  company  which  has  just  been  formed  in  Brussels 
with  a  capital  of  £8,000. 

Belgiuim. — The  T.C,  of  Liege  is  considering  the  question  of 
expropriating  the  electric  concession,  granted  in  1908,  to  the 
Compagnie  Internationale  d'Electricite  and  the  A.E,G.  Union 
Electrique.  The  concession  was  only  for  10  years,  the  T.C. 
reserving  the  right  of  expropriation  in  any  one  of  the  last  five 
working  years. — Ln  Lumiirp  JUectr'uive. 

Spain. — Although  the  electric  light  has  already  made  its  entry 
into  the  capital  of  Spain,  it  is  only  to  a  limited  extent,  and  the 
municipal  authorities  have  now  decided  upon  its  general  intro- 
duction. Tenders  are  being  invited  for  a  concession  for  15  years 
for  the  erection  and  working  of  a  complete  public  service.  For 
this  purpose  the  city  is  divided  into  four  zones,  and  tenderers  have 
the  option  of  taking  one  or  more,  or  the  whole  of  the  zones.  Two- 
thirds  of  the  installation  is  to  be  completed  by  March  1st,  1911 
and  the  whole  is  to  be  in  full  working  order  by  July  21st  of  that 
yia,r.~Ehu-tri>H. 

Russia.— The  municipal  authorities  of  Lemsal  (.Livland)  are  at 
present  considering  the  question  of  establishing  a  central  electric 
lighting  station  in  the  town. 

Effvpt. — A  scheme  to  utilise  the  water-power  of  the  Nile 
Rt  the  Assouan  dam  is  mooted,  a  German  society,  of  which  the 
Dentfcbe  Orient  Bank  is  a  member,  having  applied  to  the  Govern- 
ment for  a  concession  The  volume  of  water  passing  through  the 
sluices  of  the  dam  is  reckoned  at  32,000  tons  per  minute,  and  its 
conversion  into  electrical  energy  would  afford  means  for  stimulating 
h«  whole  of  the  present  and  immadiately  future  husbandry  and 
ndustrial  interests  of  the  country. — Elfk.  vnd  .Vnsch. 


Greenock. — The  report  of  the  Corporation  deputation 
which  had  an  interview  with  the  B.  of  T.  in  connection  with  the 
proposed  order  for  the  supply  of  electricity  to  Port  Glasgow  power 
users  paves  the  way,  for  a  mutual  settlement  between  the  authorities 
of  the  two  bxirghs.  It  is  stated  that  the  Board  would  look  favour- 
ably on  an  application  by  Greenock  for  a  provisional  order  for  a 
general  supply  to  Port  Glasgow,  backed  by  the  consent  of  this  burgh, 
but  it  was  also  agreed  on  the  part  of  the  Board  officials  that,  in 
order  to  allow  the  supply  to  be  given  immediately  to  the  power 
users,  the  simplest  way  to  protect  the  (ireenock  Corporation  interests 
would  be  for  Port  Glasgow  T.C.  to  give  an  undertaking  that,  during 
the  period  of  30  years,  it  would  not  sanction  an  application  by  another 
authorised  undertaker  to  exercise  its  powers. 

Harrogate. — At  the  T.C.  on  the  12th  inst.,  the 
Electric  Lighting  Committee  recommended  that  £200  be  set  aside 
out  of  the  past  year's  electricity  profits  for  the  development  of 
electric  heating  and  cookery.  Alderman  Chippendale  moved  an 
amendment  that  the  recommendation  be  deleted.  He  said  there 
had  been  a  profit  of  £282  more  than  was  estimated,  and  he  thought 
the  balance  should  go  to  the  relief  of  the  rates.  Mr.  J.  H.  Loft- 
house  said  all  progressive  electrical  undertakings  were  seriously 
considering  cooking  and  heating  by  electricity.  In  the  estimates 
for  the  past  year  £  1.50  was  allowed  from  the  electricity  undertaking 
for  the  relief  of  the  rates.  He  believed  a  scheme  could  be  devised, 
and  the  Committee  wanted  the  money  to  carry  it  out,  to  cam  more 
money  in  the  future.  The  amendment  was  seconded,  and  on  a  vote 
being  taken  10  voted  for  the  amendment  and  13  for  the  minutes, 
which  were  therefore  confirmed. 

Heywood. — The  Albert  New  .Mill  Co.  has  accepted  the 
terms  of  the  Corporation  in  connection  with  a  supply  of  electricity 
to  its  mill. 

Mr.  A.  A.  Day,  manager  of  the  Bolton  Electricity  and  Tramways 
Department,  has  written  accepting  the  terms  offered  by  the  Cor- 
poration for  reporting  on  the  general  condition  of  the  latter's  elec- 
tricity undertaking. 

Horwich. — The  Bolton  T.C.  has  applied  for  the  per- 
mission of  the  U.D.C.  to  supply  electricity  to  a  residence  being 
erected  in  Fall  Birch  Lane,  by  Mr.  Darbyshire.  The  Council  has 
decided  to  ask  why  previous  applications  for  current  from  inhabit- 
ants of  the  town  have  been  refused  by  the  Bolton  Corporation. 

.Japan.— The  Kinugawa  Hydraulic-Electric  Co.  has  just 
raised  a  loan  of  £100,000,  with  the  object  of  considerably  extending 
its  plant. 

It  is  reported  from  Tokio  that  negotiations  are  in  hand  in  con- 
nection with  the  formation  of  a  company  to  establish  an  electricity 
supply  station  at  New  Wiju. 

Lanark. — On  account  of  the  increased  demand  for 
current,  additions  have  been  made  by  the  County  Council  to  the 
electric  supply  station  at  Cambuslang.  In  addition  to  the  capacity 
of  the  station  being  doubled  and  its  arrangements  modernised,  the 
feeder  cables  supplying  the  district  have  also  been  doubled. 

Leigli. — At  a  meeting  of  the  T.C.  held  on  the  7th  inst., 
a  letter  was  read  from  the  South  Lanes.  Tramway  Co.,  in  which 
it  made  application  for  the  sanction  of  the  Council  to  the  supply 
of  electricity  to  a  local  works.  It  was  resolved  that  the  Council  be 
recommended  to  give  its  sanction  subject  to  the  company  entering 
into  an  agreement  to  discontinue  such  supply  on  receiving  six 
months"  notice  from  the  Council  to  do  so. 

Manchester. — Last     year     the    Corporation    electricity 

department  generated  124,294,843  units,  '.•3,()82,940  units  being  sold 
— approximately  64  millions  for  private  purposes  and  30  millions 
for  traction.  Over  20  million  units  were  used  in  distribution  or 
otherwise  not  accounted  for,  this  large  amount,  however,  only 
representing  Ki  per  cent,  of  the  generated  units.  The  maximum 
load  recorded  was  42,000  kw.,  10,550  kw.  being  for  traction  supply. 
The  total  revenue  for  the  year  amounted  to  £43t>,317,  while  the 
gross  surplus  was  £220,422,  from  which  interest,  sinking  fund 
and  loan  repayment,  &c.,  and  a  transfer  to  renewals  (£21,835), 
absorbed  £192,103,  leaving  a  net  surplus  of  £28,319,  as  compared 
with  £27,573  in  the  previous  year.  The  result  would  have  been 
better  but  for  the  coal  strike  and  breakdown  of  certain  economical 
generating  plant  which  arrested  the  downward  trend  of  cost  of 
production.  The  renewals  suspense  account  now  amounts  to 
£182,735,  and  the  outstanding  mortgage  debt  to  £1,900,000;  the 
reserve  fund  had  dwindled  away  to  nothing,  and  it  is  pointed  out 
in  the  report  that  the  renewals  account  is  considerably  below  the 
proper  standard. 

Newcastle  Enilyn. — The  U.D.C.  has  accepted  the  offer 
of  the  E.L.  company  to  light  the  public  lamps  and  the  town  clock 
for  £47  per  annum,  provided  the  company  keeps  the  lamps  in 
repair. 

Xewcastle-under-Lyme. — A  L.d.B.  inquiry  was  held  on 
Tuesday,  last  week,  into  the  application  of  the  T.C.  for  permission 
to  borrow  £6,000  for  additional  generating  plant.  It  is  proposed, 
on  the  advice  of  Messrs.  Lacey  i:  Sillar,  to  install  two  136-KW. 
Diesel  sets.  The  proposal  is,  however,  meeting  vigorous  opposition 
locally,  because  it  is  felt  that  the  installatian  of  oil  engines  will 
deprive  the  Corporation  gas  department  of  its  most  Taluable  con- 
sumer— engines  running  on  town  gas  being  at  present  used. 

The  Committee  stated  that  consideration  of  figures  placed  at  its 
disposal  by  various  engineers  led  to  the  conclusion  that  gas  would 
have  to  be  supplied  at  nd.  per  1,000  cb.  ft.  in  order  to  compete  with 
the  Diesel  engine. 
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!\lcw  yiPalillld. — 'I'lic  Ooverniiient  bus  i;ivL'n  an  option  of 
license  to  the  \\  haiiffurci  B.C.  to  utilise  the  water-power  derivable 
from  the  Wnirim  Falls,  in  the  extreme  north  of  the  North  Island, 
lor  the  production  of  electricity  for  lightinir  the  borouph  and  for 
sale  to  connunierB  us  either  liiflit  or  power.  Mr.  Vernon  Uced,  MP., 
actini;  on  behalf  of  a  new  cement  company  which  has  a  capital  of 
£170,000,  has  entered  into  an  airreement  with  the  Council  to  take 
from  a  minimum  of  ."lOO  il  i'.  to  a  maximum  of  ik;  per  cent  of  the 
total  available  power  for  a  period  of  25  years.  This  agreement  is 
of  course,  subject  to  the  sanction  of  the  ratepayers  to  the  loan 
neoess.ary  to  carry  out  the  work.      .l//..7r«/(«'<  Miuiiifi  Stinidnrd. 

The  Christchurch  City  Council  has  unanimously  aidopted  the  pro- 
visional agreement  arrived  at  with  the  Public  Works  Department 
respecting  the  charges  to  be  paid  to  the  Government  for  power  from 
Lake  Coleridge.  The  Council  is  to  pay  £8  138.  4d.  per  Kw.-year  for 
SOO  KW.and  £.5  per  additional  KW.-year  for  all  iu  e.xoesa  ;  it  also 
agrees  to  take  a  minimum  of  BOO  KW.,  and  the  department  will 
sruarantee  to  supply  up  to  1,.')00  KW.  when  required.  Notice  has, 
however,  been  given  of  a  motion  to  appoint  an  expert  electrical 
engineer  to  go  through  the  scheme  and  report  before  entering  on 
the  expenditure  estimated  at  £100,000. 

Wonlcn  (near  Itnclidale). — The  U.D.C.  ha.f  ac(;epted 
the  tender  of  Mr.  .lohn  Buttery  for  the  supply  of  electricity  to  the 
new  lamps  at  Red  Lumb  at  Id.  per  unit,  and  decided  that  an  agree- 
ment be  entered  into  for  five  years. 

TN'nrtliaiiipton. — Tlie  K.I-.  and  Power  Co.,  Ltd.,  has 
reduced  the  general  lighting  tariff  from  5d.  per  unit  to  4  id.,  and 
the  alternative  sliding  scale  from  6d.  and  3d.,  to  fid.  and  2d.  Both 
are  subject  to  a  5  per  cent,  cash  discount. 

(tulton  Broad. — The  H.  of  T.  has  informed  the  U.D.C. 

that  the  latter  cannot  divest  itself  of  its  powers,  duties  and  liabilities 
under  the  E.L.  order.  The  (  ouncil  had  asked  to  be  relieved  of  the 
liability  of  carrying  out  the  order,  as  it  could  not  dispose  of  it  to  a 
private  company. 

Portru.sli. — Mr.  H.  R.  Leach,  consulting  engineer,  has 
been  appointed  to  prepare  a  report  on  the  scheme  for  electrically 
lighting  the  town,  and,  in  the  event  of  his  scheme  being  accepted, 
tc  lie  engineer  to  the  undertaking  from  its  commencement  to  its 
completion. 

Radclilte.— The  U.D.C.  has  applied  to  the  H.  of  T.  for 

permission  to  erect  overhead  lines  tor  the  transmission  of  energy  at 
a  pressure  of  6,('>00  volts  from  the  Bury  Vioundary  to  the  Pioneer 
Mills,  and  another  line  from  Bolton  Road  to  Countess  Lane  and 
Turks  Road.     In  this  case  the  voltage  will  he  200. 

Romford.— The  U.D.(".  has  asked  ilr.  W.  C.  C. 
Ilawtayno,  Mr.  \V.  T.  Preseland  and  the  County  of  London  Electric 
Supply  Co.,  who  are  applying  for  prov.  orders  for  electric  supply,  for 
particulars  of  their  schemes  for  consideration. 

Rothesay. — The  new  electric  light  installation  in  the 
e.^planade  garden^:  at  Rothesay  was  recently  switched  ou  by  the 
Marchioness  of  Bute.  Energy  is  supplied  to  the  Corporation  by  the 
Rothesay  Tramways  Co.,  the  total  cost  being  about  £G50.  The 
installation  consists  of  2, .500  lamps,  which  produce  a  very  fine 
effect. 

St.  Helens. — The  extensions  to  the  Corporation  elec- 
tricity supply  works  have  been  completed,  and  the  new  plant  was 
set  in  operation  by  the  Mayor,  who  is  also  the  chairman  of  the  Elec- 
tricity Committee,  on  Wednesday,  last  week.  Among  the  new  plant 
is  a  2,000-K\v.  turbo-alternator,  made  and  installed  by  Messrs.  Dick, 
Kerr  &  Co.,  consisting  of  a  high-preseure  impulse-type  Bergmann 
steam  turbine,  direct-coupled  to  a  three-phase  alternator  running 
at  3,000  R.p.ji.,  and  generating  electricity  at  a  pressure  of  tS.dOO 
,  volts,  50  periods.  The  turbine  exhausts  into  a  low-level  jet-type 
condensing  plant,  tbe  latter  maintaining  a  vacuum  of  27J  in.,  and 
manufactured  and  supplied  by  the  Jlirrlees- Watson  Co.  The  con- 
densers are  fitted  with  extraction  pumps  of  the  centrifugal  type 
and  an  Edwards  three-throw  air  pump,  motor-driven.  Extra-u.T. 
switchgear  has  been  supplied  by  Messrs.  Ferranti,  and  includes  a 
Brown-Boveri  pressure  regulator.  Boiler  house  equipment  includes 
a  Babcock  A:  Wilcox  water-tube  boiler  of  4,7S0  si|.  ft.  heating  sur- 
face, capable  of  evaporating  continuously  Is.OOolb.  of  water  per 
hour,  the  boiler  being  fitted  with  an  underfeed  stoker.  Coal- 
handling  plant  has  been  installed,  consisting  of  a  chain  and  bucket- 
type  elevator  feeding  into  an  overhead  bunker,  with  a  capacity  of 
20  tons.  The  whole  of  the  boiler  house  contract  has  been  carried 
out  by  Messrs.  Babcock  &  Wilcock.  The  British  Westinghouse  Co. 
is  supplying  an  additional  rotary  converter  of  SOO-KW.  capacity, 
and  when  installed  it  will  be  possible  to  generate  the  greater  portion 
of  the  current  used  for  tramways,  lighting  and  power  with  the 
turbine  plant,  leaving  the  reciprocating  plant  to  run  on  the  peak 
load  and  for  emergencies. 

The  Higher  Education  Committee  has  decided  to  apply  for  a  loan 
of  £1,000  for  the  equipment  of  a  mechanical  engineering  and 
electrical  laboratory  at  the  Gamble  Institute. 

The  Corporation,  on  the  application  of  the  electricity  Committee, 
proposes  to  ask  the  L.6.B.  for  leave  to  borrow  £5,000  spent  in 
excess  of  the  loans  for  electricity  purposes. 

Salford. — At  the  T.C.  on  the  7th  inst.  a  good  deal  of 
discussion  ensued  on  a  proposal  which  foreshadowed  an  expenditure 
of  £250,000  to  £500,000,  upon  recommerdations  adopted  by  the 
Electricity  Committee,  as  follows :— (o)  That  it  is  imperative 
that  a  new  electricity  generating  station  be  provided  with  the 
least  possible  delay  ;  (It)  That  a  scheme  be  prepared,  including  the 
acquisition  of  land  for  a  proposed  generating  station,  erection  of 


the  requisite  plant,  provision  of  cables,  and  all  other  matters  for 
the  equipment  of  a  new  station.  It  was  pointed  out  that  It  will 
be  impracticaVjle  after  the  instalment  of  the  two  new  turbine 
generators  to  accommodate  further  plant  in  the  existing  electricity 
station,  and  tbe  Electricity  Committee's  recommendations  were 
pass<<d. 

Judging  by  the  remarks  made,  it  is  evident  that  Salford 
Councillors  are  not  deficient  in  humour.  Thus,  Aid.  .lacktion 
had  peen  i)etrol  trnmcars  running  at  Mnrecambe,  and  naturally 
concluded  that  their  adoption  in  Salford  would  greatly  relieve 
the  generating  station  and  thus  avoid  the  costly  new  scheme 
proposed.  Aid.  Phillips,  as  chairman  of  tbe  Gas  Committee, 
can  be  excused  lor  doubling  the  soundness  of  the  proposed  exten- 
sion scheme.  Aid.  Hulton,  as  chairman  of  the  Cleansing  Com- 
mittee, appnrmtly  wished  to  come  to  (he  rescue  with  steam  from 
the  rrfnse  destructors— all  this,  when  one  prospective  new  consumer 
is  prepared  to  guarantee  a  minimum  consumption  of  3,000,000  units 
per  annum. 

Swansea. — The  Hoard  of  Guardians'  Building  Committee 
has  decided  to  bring  up  a  comprehenaive  Bcbinie  for  lighting  tbe 
workhouse  with  electricity. 

Tipton. — The    Shropshire,    Worcester.shire    and    Staffs. 

Electric  Power  Co.  has  informed  the  I'D.C.  that  it  intends  apply- 
ing for  a  prov.  order  for  electric  supply  in  the  district,  and  -also  for 
Smethwick,  Oldbury  and  Rowley  Regis. 

West  Wiekhaiu. — 'I'he  AVesb  Kent  Electvlc  Co.  ba.s 
informed  the  Bromley  R.D.C.  that  it  intends  laying  maina  from 
the  boundary  of  Bromley  Town  to  West  Wickham,  rlii  Hayes, 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Corporation  Tramway  manager,  in  a 
report  regarding  fares,  &c.,  states  that,  generally  speaking,  the 
car  fares  in  the  city  are  much  lower  than  in  other  towns  of  timilar 
size,  whilst  the  penny  fares  give  a  greater  distance  than  the  majority 
of  the  largest  towns  in  the  country.  .Submitting  tbe  accounts  for 
tbe  past  year,  Mr.  .1.  A.  Smith,  convener  of  the  Tramway  Committee, 
said  the  total  revenue  was  £77,180,  an  increase  of  rt;3,710  over  the 
previousyear.  Working  expenses  were  £4o,'.irp9an  increase  of  C  1,2',I4. 
Thesurplusfor  the  year  was  £11,15S,  an  increase  of  £3,.".."4.  With  this 
surplus  they  had  placed  1 1;,7(;2  to  the  renewal  account  which  had 
been  dt  ficient  by  this  amount,  and  the  remainder,  £4,8'.t6,  was  carried 
forward  to  a  reserve  account.  Previous  to  this  year  they  had 
always  had  to  put  the  whole  of  their  surplus  into  the  renewal 
account,  but  this  year  for  the  first  time  they  had  more  than  sufficient 
money  for  their  renewal  account  and  had  been  able  to  start  a 
reserve  account.     The  accounts  were  adopted. 

Ashton-nnder-Lyne. — A  deadlock  has  arisen  between  the 
Ashton  Corporation  and  the  Hurst  District  I 'ouncil  with  regard  to 
the  renewal  of  the  agreement  for  the  lease  to  the  Corporation  of  the 
tramway  in  the  urban  district.  The  expiring  agreement  has  been  in 
operation  for  10  years,  and  under  its  terms  Ashton,  it  is  stated,  has 
lost  from  £  1 0,000  to  £  1 5,000.  Ashton  now  asks  that  Hurst,  under  the 
new  agreement,  should  pay  interest,  sinking  fund,  rates,  and  a  fixed 
sum  for  renewals.  This  would  represent  an  increased  rate  for 
Hurstof  lod.  in  the  £.  The  District  Council  has  resolutely  refused 
to  accept  these  terms,  and  it  has  threatened  that  unless  better  con- 
ditions are  offered,  the  tramways  in  the  Hurst  area  will  be  closed 
as  from  to-day.  Hurst  is  willing  to  pay  the  interest  and 
sinking  fund  equal  to  a  rate  of  7  jd.  in  the  £.  It  is  possible  that 
the  B.  of  T.  will  be  asked  to  appoint  an  arbitrator. 

.Australia. — The  special  committee  of  the  South 
Melbourne  City  Council  has  reported  unanimously  in  favour  of  the 
permanent  tramway,  at  an  estimated  cost  of  £60,000.  The 
Melbourne  City  Council  will  be  approached  and  asked  to  complete 
the  connection  (two  or  three  chains)  between  the  South  Melbourne 
boundary  and  Prince's  Bridge. — Avstruliun  Mitdmi  Standard. 

The  recommendation  of  the  sub-committee  of  the  Melbourne 
Harbour  Trust  respecting  the  inauguration  of  a  tramway  service 
between  Spencer  Street  and  the  Victoria  Dock  has  been  adopted. 
The  alternative  schemes  are  as  follows  : — (1)  Electric  tram  on  rails 
from  Spencer  Street  to  Victoria  Dock  entrance ;  (2)  electric  railless 
cars  ;  (3)  electric  omnibus  ;  (4)  petrol  omnibus.  It  was  also 
proposed  that  the  Commissioners  should  have  the  option  of  pur- 
chasing the  entire  plant  and  rolling  stock  at  any  date  after  the 
expiry  of  12  months,  plus  10  per  cent. 

Belfast. — The  rostinaster-General  has  pointed  outthatthe 

tramway  extensions  will  necessitate  considerable  alterations  to  the 
telegraph  wires  and  poles,  and  the  provision  of  guard  wires  at 
various  points,  the  cost  of  which  would  devolve  upon  the  Corpora- 
tion. The  engineer  considers  that  this  will  cost  about  £545.  A  sub- 
Committee  has  been  appointed  to  consider  the  question  of  a  suitable 
site  for  the  proposed  electrical  sub-staticn. 

Brazil. — The  Rio  de  Janeiro  Tramway,  Light  and  Power 
Co.,  Ltd.,  has  recently  acquired  the  tramway  system  in  the  snburb 
of  Jacarepagua,  which  connects  with  the  terminus  of  the  company's 
Cascadura  line.  Work  is  at  present  in  hand  in  electrifying  the 
newly-acquired  system,  which  has  a  length  of  about  11  miles. 
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Bri|s;'bton  Railway  Electrification. — Speaking  at  the 

ordinary  general  meeting  of  the  company,  held  recently,  the  chair- 
man mentioned  that  the  electrified  services  had  continued  to  be 
emminently  satisfactory,  and  that  since  the  opening  of  the  services 
in  December,  190it,  nearly  H  million  additional  passengers  had 
been  carried  on  the  sections  electrified.  The  directors  are  under- 
stood to  be  giving  immediate  attention  to  further  extensions. 

Bnrnley. — The  T.C.  has  decided  to  fall  in  with  the 
tramway  manager's  suggestion  to  fix  an  additional  series  of  lid. 
fares.  The  town  clerk  reported  that  the  extension  scheme  of  the 
tramway  to  Harle  Syke  had  been  submitted  to  the  B.  of  T.  with  a 
a  request  that  the  oflBcial  inspection  should  take  place  as  soon  after 
the  12th  inst.  as  possible.  It  was  decided  to  ask  permission  from 
the  Board  to  run  a  goods  wagon  attached  to  the  front  of  the  cars 
travelling  on  the  Harle  Syke  extension  so  as  to  facilitate  the  con- 
veyance of  milk  and  other  goods. 

On  August  8th  there  was  a  satisfactory  preliminary  run  on  the 
Harle  Syke  extension  at  Burnley,  a  couple  of  cars  fitted  with  the 
special  trucks  being  run  over  the  lines.  All  is  now  ready  for  the 
Board  of  Trade  inspection,  which  was  expected  to  take  place  some 
time  this  week. 

Canadian  'Bus  Regnlations. — In  view  of  the  uneasiness 

created  in  certain  tramway  circles  by  wholesale  motor-'bus  com- 
petition, also  the  proposals  which  have  been  made  for  curtailing 
this  competition  (and  which  have  been  generally  derided  in  the 
daily  papers),  it  is  of  interest  to  note  that  the  Montreal  City  Council 
has  just  issued  a  new  by-law,  which  defines  the  streets  in  which  the 
"auto-'bus'"  shall  run,  the  speed  of  the  vehicles,  the  fares  to  be 
charged,  and  the  frequency  of  the  service.  Thus  the  'buses  are 
restricted  to  certain  routes,  and  amongst  the  other  regulations  to  be 
observed,  they  must  run  all  the  ye^r  round,  without  interruption, 
at  intervals  of  not  more  than  five  minutes  during  busy  hours  and 
ten  minutes  at  less  busy  times. 

Chile. — The  plan  for  the  construction  of  an  electric 
railway  from  Santiago  to  Valparaiso  has  been  approved.  The  new 
railway  wHl  be  completed  in  ten  years'  time. 

Continental  Xotes. — Ger>l\xy. — A  hitch  has  taken 
place  in  the  proceedings  connected  with  the  construction  of  the 
prejected  express  line  from  Gesnndbrunnen  to  Newkoln,  which  the 
A.E.G.  is  to  build  for  the  Berlin  T.C.  The  Minister  of  Public 
Works  has  refused  to  sanction  the  route  planned  owing,  he  con- 
tends, to  the  inconvenience  of  its  traversing  certain  crossing  points 
of  existing  and  projected  underground  lines.  The  crossing  in  the 
Konigstrasse  offers  the  greatest  difficulty.  It  is  suggested  to  divert 
the  line  towards  the  east — to  the  Alexanderplatz  neighbourhood. 
As  the  contract  between  the  company  and  the  city  is  signed,  the 
proposed  modification  of  the  course  will  necessitate  fresh  negotia- 
tions between  the  two  parties. — FJelitroteclnii.iiIer  Sai'liricliten. 

After  lengthy  negotiations  with  the  Prussian  (iovernment  and 
the  authorities  of  Hamburg,  the  Alsterbahn  Gesellschaft  has 
secured  the  permission  to  build  its  line  from  Ohlsdorf  to  a  junction 
with  the  Hamburg-Ohlsdorf  suburban  line.  The  line  will  be  elec- 
trically worked,  and  will  serve  the  beautiful  district  of  the  Alster 
Valley,  one  side  of  which  river  is  Prussian  and  the  other  side 
Hamburg  territory. — Eleh.  u  J/affhinenhau. 

The  final  decision  as  to  the  electrification  of  the  Berlin  Stadtbahn 
is  to  be  come  to  by  the  Landtag  in  its  autumn  session.  Meanwhile, 
in  order  to  mate  as  prompt  a  beginning  as  possible,  preliminary 
works  are  being  speeded  up,  so  that  the  conversion  may  be  taken 
in  hand  at  the  beginning  of  1913.  The  more  ample  material 
required  by  the  Landtag  is  partly  prepared.  The  Administration 
remains  of  the  conviction  that  the  conversion  can  be  no  longer 
del&yeci.—Ulel'tnitn'lDiische  Naclisclirif'f. 

Turkey. — An  understanding  has  been  arrived  at  between  the 
Smyrna  Tramway  Co.  and  the  Minister  for  Public  Works  for  the 
electrification  of  the  tramways  of  the  city.  —  La  Z/inniere 
Elect  i-iqiif. 

EussiA.- — A  syndicate  has  been  formed  in  the  Eussian  capital  for 
the  extension  of  the  St.  Petersburg  tramway  system.  The  capital 
is  £3,600,000,  and  the  principals  in  the  operation  are  the  firm  of 
Kolomenski,  the  Siemens  .t  Halske  Co.,  and  the  Westinghouse  Co. 

Switzerland. — The  report  of  the  Government  Committee  of 
Inquiry  into  the  question  of  the  conversion  of  the  Swiss  State 
railways  to  electric  traction  states  that  water  powers  would  be 
required  which  would  yield  from  1,200,000,000  to  1,-500,000,000  H.P.- 
honrs  on  the  turbine  shafts  per  annum.  A  list  of  the  available 
Bonrces  shows  that  sufficient  water-power  could  be  obtained 
for  the  purpose  without  any  special  difficulties  arising.  It  is 
estimated  that  the  expenditure  on  the  transformation  of  the 
St.  Gothard  railway  would  amount  to  £2,700,000  and  the  working 
of  the  traflic  would  cost  £402,000  per  annum  and  be  considerably 
cheaper  than  steam  locomotion.  The  system  which  is  considered  to 
be  the  best  for  the  Swiss  railways  is  the  single-phase  method  at 
about  15  periods  and  15,000  volts. 

Italy. — It  is  understood  that  the  question  of  introducing  electric 
traction  on  the  St.  Gothard  lines  will  not  reach  the  stage  of  com- 
pletion before  1911.  The  administration  of  the  Swiss  Federal 
Railways,  before  deciding  important  matters  in  connection  with 
the  work,  is  awaiting  the  results  of  the  system  of  electric  traction 
on  the  Loetschberg  Railway,  and  this  will  not  commence  working 
until  next  May. 

The  Briante  Electric  Tramway  Co.,  whose  headquarters  are  at 
Monza,  has  undertaken  the  construction  of  the  last  stretch  of  line 
that  goes  from  Meda  to  the  end  of  Cantu.  It  is  hoped  to  inaugu- 
rate the  new  section  of  the  line  during  next  October  ;  several  steel 
bridges  have  had  to  be  constructed  in  connection  with  the  work. 
The  total  cost  of  the  work  is  estimated  at  700,000  liras  (£28.000). 


France. — According  to  the  Mornbiq  Post,  the  first  of  the  single- 
coach  electric  trains  to  run  between  the  Invalides  Station,  Paris, 
and  Versailles,  has  been  tested,  a  speed  of  53  miles  an  hour  being 
obtaineii.     Eight  similar  one-coach  trains  are  to  be  provided. 

Belgium. — Good  progress  is  being  made  with  the  establishment 
of  the  electric  tramway  system  in  the  town  of  Louvain  ;  all  the 
lines — which  have  a  length  of  about  eight  miles — are  now  laid,  and 
one  route  has  just  been  opened  for  traffic.  The  necessary  electrical 
energy  is  being  supplied  from  the  generating  station  of  the  Societe 
de  I'Electricite  du  Xord  de  la  Belgi'iue. 

Norway'. — It  is  reported  from  Bergen  that  there  has  recently 
been  held  a  meeting  for  the  discussion  of  the  building  of  an 
electrically-driven  cable  railway  from  the  town  to  the  top  of 
Floifjeldet,  which  is  a  mountain  situated  on  the  northern  side  of 
the  town.  The  railway  will  run  partly  through  a  tunnel  and 
partly  in  the  air.  In  connection  with  this  project,  it  is  also 
intended  to  build  a  hotel  for  the  tourists  on  the  mountain.  The 
total  capital  expenditure  for  both  projects  is  estimated  at  about 
£10,000  to  be  divided  equally  between  them.  The  plans  and 
estimates  have  been  laid  before  the  directors  of  the  Tourist  Asso- 
ciation, who  have  approved  of  them,  and  an  application  for  the 
Government  concession  is  going  to  be  submitted  in  the  near 
future. 

Falkirli. — At  an  extraordinary  general  meeting  of  the 
Falkirk  Electric  Construction  Syndicate  at  Larbert,  it  was  decided 
not  to  increase  the  capital  for  carrying  out  the  tramway  extension 
scheme  from  Falkirk  to  Grangemouth. 

Farnworth. — The  local  D.C.  is  co-operating  with  the 
Little  Hulton  D.C.  in  trying  to  persuade  the  South  Lancashire 
Tramways  Co.  to  construct  tramways  from  Little  Hulton  to  Farn- 
worth. 

Glasgow. — Bailie  Pratt  has  given  notice  of  the  following 
motion  to  be  moved  at  the  next  meeting  of  the  ""ramways  Com- 
mittee : — "  That  it  be  remitted  to  a  special  sub-committee  to  con- 
sider and  report  as  to  the  desirability  and  practicability  of  the 
tramways  department  providing  cottage  dwellings  to  be  rented  by 
workmen  in  the  service  of  the  department. " 

It  has  been  decided  by  the  Corporation  Tramways  Committee  to 
recommend  to  the  T.C  ,  without  prejudice,  that,  as  from  December 
10th  last  (the  date  when  the  extended  halfpenny  stage  came  into 
operation)  the  annual  premium  payable  under  the  Corporation's 
third-party  insurance  policy  with  the  Excess  Insurance  Co.  be 
increased  by  12i  per  cent,  in  lieu  of  10  per  cent.,  as  recommended 
earlier. 

In  connection  with  the  celebrations  of  the  centenary  of  the  first 
call  at  Glasgow  of  the  steamship  r.imcC — the  progenitor  of  steam- 
ship navigation — the  Corporation  decided  that  specially  decorated 
cars  should  traverse  the  principal  tramway  routes  of  the  city. 
Contracts  for  the  decorations  have  now  been  fixed,  the  successful 
oS'erers  being  Messrs.  Wylie  and  Lockhead,  and  Mr.  Claude 
Hamilton. 

London-Southend     Electrification.— The     Purchase 

Bill  for  the  Southend  line  was  /eferred  to  at  the  half-yearly 
meeting  of  the  Jlidland  Co.,  when  it  was  indicated  that  the 
directors  were  satisfied  that  to  develop  the  line  properly  it  would 
have  to  be  electrified,  and  that  money  spent  for  that  would  be 
profitably  spent. 

Middlesex. — The  figures  contained  in  the  fifth  annual 
report  of  the  Light  Railways  Committee  of  the  Middlesex  C.C,  just 
issued,  are  indicative  of  very  substantial  progress  :  57  miles  of 
tramways  are  in  use  (which  are  leased  to  and  worked  by  the  Metro- 
politan Electric  Tramways,  Ltd.),  and  the  County  Council,  under 
the  terms  of  the  lease,  takes  45  per  cent,  of  the  profits,  its  share 
this  year  amounting  to  £3,765.  Trafiic  receipts  totalled  £160,500, 
an  increase  of  some  £ii7,000  on  the  previous  year,  but  the  average 
earnings  per  car-mile,  lOJd.,  were  a  little  lower.  As  a  set-off,  how- 
ever, there  was  a  slight  decrease  in  the  working  expenses  per  car- 
mUe,  the  profits  approximating  35d.  per  car-mile.  The  Council's 
loan  debt  to  March  31st,  1912  (less  discount  on  and  expenses  of  the 
issue  of  County  stock),  amounted  to  £1,939,54-1;  90  millions  of 
passengers  were  carried,  being  an  increase  of  over  23  millions. 

Oldham. — The  question  of  ^d.  tramway  fares  was  dis- 
cussed by  the  T.C.  recently.  Councillor  Dimkerley  said  that  the 
system  had  been  adoptel  in  Manchester,  Glasgow  and  other  places, 
but  it  would  not  suit  Oldham  owing  to  the  short  stages  into 
which  the  routes  were  divided  up.  The  Council  confirmed  the 
decision  of  the  Tramways  Committee  not  to  introduce  ^d.  fares. 

Salford. — During  the  past  year  there  have  been  nearly 
49  million  passengers  carried  on  the  Corporation  cars,  and  nearly 
(!  million  car-miles  were  covered.  The  receipts  were  £253,315,  the 
average  receipts  being  10'46d.  per  mile,  or  nearly  id.  more  than 
the  earnings  in  1903,  when  the  average  was  10'25d.  There 
was  a  gross  profit  of  £97,813,  which  added  to  £5,157  from  invest- 
ments, made  an  available  balance  of  £102,971.  This  has  been 
absorbed  by  the  payment  of  £29,425  to  local  authorities  for 
running  powers,  i>cc..  £45,810  to  interest  and  sinking  fund,  £9,509 
to  depreciation  and  renewals  fund,  and  £100  for  repairs.  A  sum  of 
£18,000  was  contributed  to  the  relief  of  the  rates,  and  is  £8,n00 
more  than  was  contributed  to  the  rates  in  1903.  The  stock  of  cars 
at  the  end  of  the  year  was  200,  and  there  are  75  miles  of  lines 
worked  by  the  Corporation,  25  miles  being  leased  and  40J  owned 
outright  by  the  Corporation  ;  2i  are  worked  jointly  with  Man- 
chester Corporation,  and  on  the  remaining  nine  running  powers  are 
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South  Sliicltls. — A  lon^  discussion  took  place  at  the 
lost  mpctinjr  of  theT.C.  on  the  finestion  of  cxtfudinK  the  tramways 
to  llorton  villBjrc  .  The  Tramway  Committw  rocommpmied  that 
the  motion  be  postponed  for  12  months,  liut  Mr.  Anderfon.  vice- 
chairman  of  the  Tramways  Committee,  propnped  that  the  Com- 
mittee he  instructed  to  take  steps  to  ohtain  the  neccfsary  powers 
for  carrying  the  tramways  to  Horton,  and  that  the  proposal  be 
submitted  to  the  rural  authorities.  The  amendment  was  rejected 
on  a  vote 

Soiitli-Westeni     Railway    Elecfrifioatioii.— .\t  the 

recent  half-yearly  meetinp  of  the  South-VVestem  Co.,  the  chairman 
paid  that  the  electrification  of  the  suburban  lines  had  been  receiriner 
attention,  and  the  necessary  plans  and  estimates  were  beint;  pre- 
pared. They  had  called  in  Sir  Alexander  Kennedy  to  advice,  but 
the  matter  was  not  ready  yet  to  place  before  the  shareholders. 
They  were  satisfied  the  proposal  was  one  they  would  be  able  to 
confidently  phue  before  the  shareholders  in  the  near  future.  The 
scheme  beinjj  worked  out  contemplated  such  a  service  of  trains  to 
all  the  priucii)al  towns  in  the  Thames  Valley  as  would  privc  entire 
satisfaction  and  leave  no  room  for  a  competing  line. 

|i.S..4, — A  recent  issue  of  7'Jtp  Malnr  contains  statistics  of 
the  motor-car  industry  in  the  States.  It  appears  that  includinfj 
certain  .states  where  Msrures  were  estimated,  the  total  registrations 
were  .'<(;0,0Co  approximately.  During-  the  year  ending  June  3(ith, 
1II12,  there  were  2o2,r>ii9  motor-cars  produced  in  the  States,  and  this 
included  G,000  electric  pleasure  cars  and  1,000  electric  commercial 
cars. 

It  is  reported  that  the  Banker's  Express  from  Boston,  hauled  by  a 
'.•0-ton  electric  locomotive,  left  the  track  iu  the  centre  of  the 
tunnel  leading  into  New  York  city.  According  to  our  account  the 
live-niil  was  broken  and  much  violent  arcing  occurred  before  the 
train  was  bronirht  to  a  standstill,  one  luggage  van  catching  lire 
and  burning.  The  passengers  were  rescued  through  an  opening  in 
the  tunnel  roof. 

M'est  Hartlepool. — A  special  meeting  of  the  T.C.  was 

held  on  the  '.'th  inst.  to  consider  a  report  of  the  Tramways  Com- 
mittee recommending  the  aci|uisition  by  the  Corporation  of  that 
portion  of  the  West  Hartlepool  and  Hartlepool  route,  which  is  in 
the  former  borough,  and  of  the  SeatcnCarew  section,  which  were 
constructed  under  the  West  Hartlepool  Light  Railway  Order  of 
1S97.  The  Committee  reported  that  no  applications  had  been 
received  in  response  to  the  advertisements  for  the  leasing  and 
working  of  the  tramways.  The  Committft!  also  recommended  that 
such  of  the  tramway  staff  as  bad  applied  to  be  taken  over  on  the 
same  terms  and  conditions  as  their  appointments  under  the  company, 
be  taken  over  by  the  Corporation.  It  was  further  recommended 
that  the  Tramway  Co.  be  asked  to  submit  terms  for  the  pale  of  that 
portion  of  the  West  Hartlepool  aad  Hartlepool  route  as  lies  within 
the  borough  of  Harlepool,  and  the  Corporation  of  that  borough 
be  asked  whether  it  concurs  in  such  a  sale.  The  report  was 
adopted. 


TELEGRAPH  and  TELEPHONE  NOTES. 


American  Wireless. — According  to  a  lenj^tby  statement 

in  the  FinancinJ  Tiiiies  of  the  13th  inst.,  the  final  papers  were  signed 
on  the  :ird  ult..  by  which  the  physical  assets  and  patents  of  the 
United  Wireless  Telegraph  Co.,  of  U.S.A.,  were  turned  over  to  the  Re- 
organisation Committee  appointed  in  connection  with  that  com- 
pany's affairs,  and  they  h.ave  since  been  sold  to  the  Marconi 
^Wireless  Telegraph  Co.,  of  America,  for  140,0ii0  85  shares  of  that 
undertaking. 

Australia. — In  connection  with  the  wireless  telegraph 

station  recently  set  up  for  the  Commonwealth  Government,  the 
Australasian  Wireless  Co.  states  that  tests  have  been  going  on  for 
several  weeks,  and  that  they  have  proved  more  than  satisfactory. 
With  711  H.r.,  the  wireless  plant  has  not  only  succeeded  in  establish- 
ing communication  with  stations  or  ships  1,250  miles  distant,  but 
has  established  communication  at  2,li20  miles.  It  is  considered 
quite  probable  that  communication  may  be  established  at  night 
time  between  Sydney  and  San  Francisco — a  distance  of  abont  6,000 
miles. 

Compulsory  Wireless  on  Ships. — In  connection  with 

the  recommendations  as  to  wireless  equipments  on  British  ships, 
arising  out  of  the  Titantic  inquiry,  the  Fhwnrinl  _\ivrx  says  the 
Governments  of  Canada,  the  United  States,  New  Zealand,  and  . 
Italy,  have  for  some  time  insisted  upon  the  equipment,  and  on 
August  1st  last  all  Spanish  merchant  vessels  carrying  passengers 
or  mails  had  to  be  fitted  with  the  apparatus,  while  from  .January 
Ist  next  no  passenger  will  be  allowed  to  embark  at  Spanish  ports 
on  any  ship  which  is  not  similarly  provided.  A  compulsory 
regulation  has  come  into  force  in  Uruguay,  and  all  ships 
not  complying  with  it  will  bs  refused  dispatch.  Then  on 
October  1st  a  German  law  on  the  subject  also  takes  effect,  and 
involves  vessels  which  have  75  people  on  board,  including  crew,  as 
well  as  cargo  boats  carrying  at  least  CO  persons,  though  steamers 
trading  in  the  North  Sea,  the  Baltic,  the  Mediterranean,  and  the 
Black  Sea,  are  exempted. 

German  Cable  Subsidy.— It  was  stated  at  the  recent 
meeting  of  the  German  South  American  Telegraph  Co.  that  the 
Imperial   Post   Office   had  decided  to  grant  an  annual  subsidy  of 


£42..'J00  for  the  proposed  cable  extension  from  Teneriffeto  Duala,  in 
the  Cameroons.  The  subsidy  is  for  a  period  of  tO  years,  and  is  to 
be  increased  to  £45,750,  on  the  introduction  of  duplex  working. 

Cierniany, — A  new  compimy  has  just  been  formed  in 
Berlin,  with  a  capital  of  £05,0Co,  and  the  title  the  A.G.  Deutsche 
Sndace  (iesellschaft  fiir  Drahtlose  Telegraphic,  to  link  up  the 
(ierman  Colonial  Possessions  in  Oceana  by  means  of  wireless 
telegraphy  with  the  telegraph  etations  of  the  Deutsch-Nieder- 
landische  'I'eleg  raphen  Gesellschaft. 

Liberian  Wireless  Development.s. — In  Monrovia,  the 

capital  of  the  negro  republic  of  Liberia,  two  wireless  stations  have 
lately  been  opened  to  public  trafHc.  One  of  the  stations  belongs  to 
the  French  West  Africa  Telegraph  Administration,  and  the  other 
to  the  Deutsch-Sii'lamerikanifche  Telegraphgetellschaft,  of  Cologne, 
and  is  an  annex  to  their  telegraph  station  there.  The  latter 
station  is  concerned  only  with  the  exchange  of  telegrams  with 
ships  at  sea,  whereas  the  French  station,  in  addition,  exchanges 
communications  with  the  existing,  and  will  later  on  with  the 
projected  stations  in  the  neighbouring  French  poeecssionB. — Zeit 
fiir  S<liii<ichiitrotutrliiiik. 

IMarroni  v.  Fessendeil. — The  Marconi  Co.  informs  us 
that  it  has  received  a  Marconigram  from  its  patent  lawyers  in  New 
York  advising  that  the  Examiner  of  Interferences  has  awarded  all 
priority  to  Mr.  Marconi,  disallowing  the  claims  of  Fessenden,  in 
respect  of  synchronously  operated  spark-gaps. 

Post  tKlice  Eiiirineers. — In  the  London  Gazette  of  .July 

30th,  the  Civil  Service  Commissioners  published  the  regulations 
respecting  open  competitive  e.vaminations  for  the  situation  of 
aesistant  engineer  in  the  Engineer-inChiefs  Department  of  the 
General  Post  Office.  The  limits  of  age  for  this  situation  are  21  and 
2t.  Candidates  must  satisfy  the  Commissioners  that  they  have  had 
at  least  two  years  training  in  an  engineering  works  or  an  engineer- 
ing school,  or  partly  in  a  works  and  partly  in  a  school,  and  must 
pass  an  examination,  which  is  open  to  all  British  subjects,  with 
certain  restrictions.  A  fee  of  H'A  is  charged  for  admission  to  the 
examination. 

Proposed  Atlantic  Weather  Bureau. — I'rof.  Moore, 

head  of  the  Meteorological  Office,  Washington,  proposes  that  a 
median  line  shall  be  established  through  the  North  Atlantic,  and 
all  ships  fitted  with  wireless  apparatus,  sailing  on  either  side  of  it, 
will  be  required  to  take  a  daily  weather  obiervation.  The  idea  is 
that  vessels  on  the  eastward  half  of  the  ocean  should  relay  these 
report.s  to  London  and  Paris,  and  those  westward  of  the  line  to 
Washington.  By  a  close  comparison  of  the  messages  it  will  be 
possible  to  estimate  the  track  and  speed  of  storms.  t»  make  up  a 
weather  chart  for  cabling  to  each  side  of  the  Atlantic  every  day, 
and  to  warn  navigators  when  special  precautions  are  necessary. 

Russia. —  It  is  intended  to  erect  a  second  telephone  line 
between  St.  Petersburg  and  Moscow.  The  new  line  will  be  a  double 
one,  and  its  cost  is  estimated  at  abont  £21,100. — I)er  Klelitro- 
tecliniher, 

Spanish  Telegraph  Statistics. — The  telejn-aphic  net- 
work of  Spain  in  I'.ilo,  according  to  statistics  just  published,  had  an 
extent  of  42,934. '.»7 1  km..  S7  stations  with  a  continuous  service  were 
in  existence.  341  with  a  day  service,  and  1.474  stat'ons  with  a 
limited  and  special  service.  The  number  of  instruments  in  use  was 
1,884,  of  which  1,440  were  Morse,  219  Hughes,  and  I'.'o  of  other 
types.  The  receipts  of  the  interior  service  totalled  S,l'.i2,853 
pesetas,  and  of  the  international  service  3,484.3n4  pesetas.  Tele- 
phone receipts  totalled  1.142.44>'  pesetas.  The  cities  of  Madrid, 
Barcelona.  Valencia  and  Corunna,  in  the  order  named,  were  the 
chief  clients.  In  the  previous  five  years,  the  network  increased  by 
12,988,213  km.  of  lines,  the  stations  by  1S3,  the  instruments  by  234, 
and  the  receipts  from  both  telegraphs  and  telephones  by  1,733,420 
pesetas. — Elehtron. 

Submarine  Signalliuo;, — The  Dailij  Xews  states  that 
there  are  now  122  submarine  signal  stations  in  use  or  being  installed, 
and  that  nearly  900  ships  are  equipped  with  the  Submarine  Signal 
Co.'s  receiving  apparatus. 

Telephony  in  Japan. — Telephonic  communication  has 
recently  been  established  between  the  summit  of  the  well-known 
mountain  Fuji  and  Gotemba  and  Omiya. 

The  Bergen  Wireless  Station. — This  station  has  been 

opened  to  public  use.  It  is  one  of  the  most  powerful  stations  in 
Europe,  its  range  extending  as  far  as  the  North  Cape  and  over  the 
North  Sea  as  far  as  Iceland  and  the  Atlantic  Ocean.— ,?i?i/  fiir 
Srhu-iirhxtnimM.-nil;. 

Trunk  Telephone  Rates. — The  P.M.G.  recently  inti- 
mated in  a  Parliamentary  reply  to  Mr.  Fiennes,  that  he  had  been 
able  to  arrange  for  the  use  of  telephone  trunk  lines  during  the 
less  busy  hours  of  the  day  under  monthly  contracts  for  daily 
periods  of  15  minutes  or  more,  on  payment  at  the  following 
rates : — 

For  the  first  or  second  quarter-hour  period,  three-quarters  of  the 
ordinary  rates,  according  to  the  time  occupied. 

For  the  third  and  fourth  quarter-hour  periods,  one-half  of  the 
ordinary  rates. 

For  each  additional  quarter-hour  period,  one  quarter  of  the 
ordinary  rates. 

The  time  for  which  such  arrangements  can  be  made  necessarily 
depends  upon  the  demands  of  the  ordinary  trunk  service,  but  as  a 
rule  special  contracts  can  be  accepted  for  the  use  of  lines  before 
9  or  9.30  a.m.,  between  1  and  2  p.m.,  and  after  4.30  or  5  p.m. 
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For  long  periods,  of  not  less  than  six  hours  between  ,">  p.m.  and 
6  a.ni.,  still  more  favourable  rates  of  charg:e  are  in  force,  based  on 
the  actual  leng-th  of  the  line  used.    The  rates  are  as  follows  ; — 

For  six  hours'  use,  £2  lOs.  per  mile  per  annum  ;  and  for  twelve 
hours'  use,  £3  10s.  per  mile  per  annum. 

For  periods  of  between  six  and  twelve  hours  the  charge  is  as 
for  six  hours,  with  an  addition  of  58.  per  mile  per  annum  up  to  a 
maximum  of  £3  10s. 

Wireless  Stations  iu   Puiiaiiia.— The  United  States 

Government  intend  to  expend  $1,000,000  in  constructing  wireless 
stations  on  the  Isthmus  of  Panama.  An  arrangement  has  been 
entered  into  with  the  Government  of  Panama  whereby  all  private 
companies  are  precluded  from  erecting  wireless  stations  in  Panama. 
— Zeit.  fur  Schtvai'/ixtromtek/iiJi. 

Wireless  Telegraphy. — A  wireless  connection  right 
across  South  America  has  been  established  by  the  Telefunken  Co. 
between  Lima,  on  the  West  Coast,  and  Para,  on  the  East.  The 
distance  is  2.100  miles  over  primeval  forests  and  the  transmission 
bridges  over  the  high  Andes.  Messages  dispatched  from  Lima 
proceed  direct  to  Manaos,  on  the  Amazon  River,  and  thence  to 
Para. 

The  Compagnie  Generale  Radiotelegraphique  htfS  received  the 
order  to  equip  the  whole  of  the  fleet  of  the  Compagnie  Sub-Atlan- 
tique  with  wireless  plant.  Eight  steamers  will  be  fitted  on  the 
"  musical  spark"  system. — .lnurnul  (lis  Pontes. 

Wireless  telegraph  experiments  are  l>eing  carried  out  by  the 
Western  Telegraph  Engineers  of  the  West  Lanes.  Division  of  Terri- 
torials at  the  top  of  Blackpool  Tower,  the  first  military  station  to 
b«  constructed  upon  the  top  of  a  tower  in  this  country,  and  they 
have  been  attended  with  gratifying  success.  Capt.  Coulston, 
E.F.A.,  is  in  command  of  the  wireless  company. 

The  tests  that  the  Colombo  wireless  station  has  been  under- 
going for  some  time  have  been  completed,  and  have  proved  very 
satisfactory.  The  record  for  the  longest  distance  wireless  messages 
ever  sent  in  the  East  was  created  by  the  Colombo  station  last  week, 
when  they  spoke  to  Sabang,  Sumatra,  1,007  miles  away. — Indian 
Engineering. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  New  South  Wales.  —  August  28th. 
Common-battery  and  automatic  switchboards,  for  Newton,  Glebe 
and  Balmain,  for  the  Postmaster-General's  department.  See 
"Official  Notices"  July  26th. 

September  25th.— Trunk  line  switchboard,  for  the  P.M.G.'s 
department.     See  "Official  Notices"  to-day. 

October  2nd.— N.S.W.  Government  Railways.  Six  1,000-KW. 
sub-station  units  to  specification  No.  357.  Specification  (10s.)  from 
Electrical  Engineer's  Office,  CI,  Hunter  Rtrept.  Sydney. 

October  16th.  —  N.S.W.  Government  Railways.  Two  5-ton 
electrically-driven  travelling  cranes,  for  the  Rand  wick  workshops. 
Specification  No.  365  (5s.).     Electrical  Engineers  Office,  as  above. 

South  Australia. — October  Ist.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"  Official  Notices  "  to-day. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.    See  "  Oflicial  Notices  "  to-day. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  to-day. 

ViCTOKiA.-'October  22nd.  Fourteen  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  "  Official 
Notices"  to-day. 

September  3rd,— Six  60-K,v  A.  transformers,  for  the  Melbourne 
City  Council.     See  "  Official  Notices  "  to-day. 

Melboien'E. — September  17th.  One  fuel  economiser,  for  the 
Corporation  electricity  works, 

October  2nd. — Two  vertical  sets  of  electrically-driven  rotary 
pumps,  for  the  Melbourne  City  Council.  See  "  Official  Notices " 
to-day. 

Western  Australia. — November  5th.  One  common-battery 
automatic  switchboard,  one  common- battery  semi-automatic  switch- 
board, one  common-battery  manual  switchboard  and  equipment,  for 
the  P.M.G.'s  department,  Perth. 

Austria. — Viexna. — November  30th.  I'lans  are  re- 
quired for  the  erection  and  operation  of  an  electrically-worked 
municipal  central  clock  installation.  Particulars,  Magistratab- 
teilung  V,  Vienna. 

Batley. — August  23rd.  High-tension  cables,  for  the 
Corporation.    See  "  Official  Notices  "  August  2nd. 

Bedwas. — September  5th.  Electrical  goods  for  a  year 
for  the  Bedwas  Navigation  Colliery  Co.,  Ltd.  (Form  4).  The 
Secretary. 


Belgiani. — September  3rd.  The  Societe  Nationale  des 
Chemins  de  Fer,  of  Brussels  (14,  Rue  de  la  Science),  is  inviting 
tenders  for  (1)  the  supply  and  installation  of  the  electrical  equip- 
ment of  a  transformer  sub-station  at  Dieghem,  in  connection  with 
the'Brussels-Haecht  light  electric  railway;  (2)  the  supply  of  the 
copper  rail  bonds  required  by  the  company  during  the  year  ending 
October  Ist,  r,il3  ;  and  (3)  the  supply  of  the  bronze  wire  required 
for  overhead  conductors  during  the  same  period.  The  bronze  wire 
required  is  round  in  section,  and  53,  61  and  SO'2  mm.  in  diameter. 

Bradford.  —  August  2sth.  One  ;S()0-kw.  and  one 
1,500-K\v.  rotary  converter,  for  the  Corporation.  See  "Official 
Notices  '  to-day. 

Costa  Bica. — December  9th.  Tenders  will  be  received 
for  the  building  and  working  of  an  electric  tramway  between 
Alajuela  and  Grecia,  a  distance  of  1H,100  m.  Particulars  from  the 
Sectetaria  de  Fomento,  San  Jose. 

France.^October  sth.  The  Fremh  State  Railway 
authorities  in  Paris  are  inviting  tenders  for  the  supply  of  the 
current  necessary  for  the  electrical  operation  of  the  State  railway 
system  in  the  Paris  district.  Particulars  may  be  obtained  from, 
and  tenders  are  to  be  sent  to,  Le  Directeur  des  Chemins  de  Fer  de 
I'Etat,  20,  Rue  de  Rome,  Paris. 

Hun^rary. — ]5es/j'ercebanya. — August  24th.  Tenders 
are  invited  for  the  supply  of  a  500-H,p.  crude-oil  engine  with 
accessories,  a  three-phase  generator  and  a  switchboard  with  con- 
nections. Deposit  5  per  cent.  Particulars  (5  kronen),  Ingenieur 
Tiber  Szeberenyi,  .losef-utea  12,  Budapest  VIII. 

The  municipal  authorities  of  Varpalota  have  just  invited  tenders 
for  the  concession  for  the  establishment  and  working  of  a  central 
electric  lighting  station  in  the  town  during  a  period  of  50  years. 

Leeds. — Septeml>er  9th.  Paper-insulated  cables,  for  one, 
two  or  three  years,  for  the  City  electric  lighting  department.  See 
'  Official  Notices  "  August  9th. 

London, — L.C.C.— August  23rd.  Electric  lighting,  bells 
and  telephones  at  the  County  Secondary  School,  Plumstead,  S.E. 
See  "Official  Notices  "  August  9lh. 

Lewisiia.m. — The  Infirmary  Committee  of  the  Guardians  have 
decided  to  obtain  tenders  ior  the  installation  of  electric  light  in  the 
operating  room. 

Manchester. — September  lOth.  One  12,000-k^v.  three- 
phase  high-pressure  turbo-alternator,  with  condensing  plant,  &c., 
water-tube  boilers  and  superheaters,  eeonomisers  and  coal  chutes, 
for  the  Corporation.     See  "  Official  Notices  "  August  Dth. 

August  28th. — Electric  lighting  fittings  at  Atherton  Street 
Schools,  Deansgate,  for  the  Education  Committee,  The  offices, 
Deansgate.     (Returnable  deposit  £1    Is.) 

New  Zealand,  —  September  ,5th.  100  prepayment 
■'  shilling-in-the-slot  "  wattmeters,  for  the  Wellington  Corporation 
electric  lighting  department,  A  copy  of  specification  may  be  seen 
at  the  Board  of  Trade  Commercial  Intelligence  Department, 
London,  E,C, 

Rochdale. — August  i-'.sth.  The  Electricity  Department 
is  inviting  tenders  for  50,0(i0  tons  of  best  coal.  T.  Banbury  Ball, 
Gas  and  Electricity  Works,  Dane  Street,  Rochdale. 

Rosario. — October  15th  and  September  21st.    According 

to  the  Eei-ietc  of  the  Biter  Plate,  the  Municipality  is  calling  for 
tenders,  until  October  15th,  for  a  second  system  of  electric  tram- 
ways, including  their  construction  and  working.  Full  particulars 
from  the  Jtunicipality,  Tenders  for  the  public  electric  lighting 
will  be  opened  on  September  21st, 

Rouniania. — August  20th.  The  municipal  authorities 
of  Turgu-Ocna  (  Bacau)  are  inviting  tenders  for  the  establishment 
of  a  central  electric  lighting  station  in  the  town. 

The  municipal  authorities  of  Botoshani  are  about  to  invite 
tenders  for  the  concession  for  the  supply  of  electrical  energy  for 
lighting  and  power  purposes  in  the  town. 

South  Africa. — September  lltb.  Durban  Corporation. 
One-ton  electric  storage  battery  vehicle.  A  statement  on  the 
matter  can  be  seen  at  the  Board  of  Trade  C.I.  Department, 
London,  E.C. 

Spain. — September  1st.  The  municipal  authorities  of 
Algeciras  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town.  Particulars  may  be  obtained  from,  and 
tenders  are  to  be  sent  to,  El  Secretario  del  Ayuntamiento  de 
Algeciras. 

Torquay. — September  2ud.  One  1,000-k\v.  single-phase 
turbo-alternator,  condensing  plant  and  switchgear,  for  the  T.C. 
See  "  Official  Notices  "  to-day. 

Witney. — The  U.D.C.  is  inviting  tenders  for  {a)  suction 

gas  plant  and  accessories,  including  vertical  high-speed  75-KW. 
engine  and  D,c.  dynamo  ;  U>)  battery  booster  ;  (f)  switchboard  ; 
(rf)  cables.  Specifications,  ..tc,  from  May  &  Hawea,  consulting 
engineers,  Caxton  House,  S,W.     Deposit  £1  Is.,  returnable. 
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CLOSED. 

Atlirrfoii. — Till'  U.D.C.  has  accepted  the  tender  of  the 
British  Wcbtintrhouae  Co  ,  Ltd.,  for  one  250-k.v.a.  transformer. 

Aiistraliil, — The  following  contracts  have  recently  been 

place(3,  accorilinir  to  the  Auxtraluni  .Winiiif/  Slainlnnl : — 
South  Austbalia.— Supply  and  Tender  Hoard. 

I'i  miles  telephone  cable  for  1'.307.— Todd  &  Samuel. 
Syo.ney. — Postmaster-General  9  department. — 

Various  distributiiiK  boxes,  Ac— Western  Electric  Co.  (Australia),  Ltd. 


Adelaidi;.—  Postmaster-Oeneral's  department. — 
Two  switchboards,  magneto  wall  pattern,  Sfj  linos,  at  1'12  IGs.  8d.  each  ; 
two    bv^  itt-hboards.   magneto,  non-multiple,    'lO    lines,    at    i'J6  each  ; 
three  switchboards,  magneto,  non-multiple,  100  lines,  at  I'B?  eaob.— 
J.  Bartram  4  Son  Fty,  Ltd. 

BuisMANK.     roatmaHtcr-tioneral's  department. — 

Pour  drums,  each  1,000  It.  of  leadcosorod  cable,  £70.— W.  T.  Henley's 
Telegraph  Works  Co.,  Ltd. 

Mki.bournk.— Postmaster-GenerarB  department. — 
10,000  gla>^ed  earthenware  condnits,  il-ducts,  at  Is.  lOd.  each,  £1,417;  0,000 

Kla/ed  earthenware  conduits,  I-ducth,  at  Is.  lOd.  each,  i:45H,— HolTman 

Patent  Steam  Brick  Co.,  Ltd. 
6Ui)  three. position  switching  keys  at  lis.  3d.  each,  i^l.'iO  ;  H, 000  condensers, 

2<mierntarnd,  at  Is.  9d.  each,  £iti->.—}.  Bartram  A  Bon  Pty.,  Ltd. 
1130  miles  tinned  copper  wire,  rubber-insulated,  cotton-covered,  at  i2  per 

mile,   £'240:    400  common  battery  wall    telephoDis,  at  358.  9d.  each, 

£716.— British  General  Electric  Co.,  Ltd. 
1,.'^00  Rla^^ed  earthenware  conduits,  4-ducts,  at  Is.  lOd.  each,  £137.— Bellman 

Patent  Steam  Brick  Co.,  Ltd. 

Bki.-<hank.— PoBtmaBter-Gcneral's  department. — 

5  tons  wire,  galvanised  cteel,  S-strands,  No.  lU  s.w.c.,,  at  £20  per  ton.— 
Noyes  Bros.  (Sydney),  Ltd. 

Syd.nev. — Poatmaater-General's  department.— 

3fi  tons  bolts  at  f  IH  IBs.- T.  McPherson  &  Son. 

The  Aunt i-atia II  Miniiii/  miil  Kinjintvriiii]  lleiiew  states  that  the 
tender  of  the  British  Aluminium  Co.,  Ltd.  at  £340,  has  been 
accepted  for  :i  ton.s  12  cwt.  of  bare  hard-drawn  aluminium  cables 
by  the  Melbourne  City  Council. 

The  Sydney  (louncil  has  ordered  filire  con:'uit  (*;47!»),  an  electric 
pulU'y  block  (.£1(12),  and  underground  cables  (i'."i.-lii4)  from  Noyes 
Bros.  (Sydney),  Ltd.  ;  also  underground  cables  (fTSo)  from  B.  I. 
and  Ilelsby  Cables,  Ltd.  ;  underground  cables  tdt2.0'l2)  from 
W.  T.  Henley's  Co.,  and  underground  cables  from  the  Western 
Electric  Co.,  Ltd.,  at  £r,60. 

BaiT(»w-in-Furn<'Ss. — The  T.C.  has  accepted  the  tender 
of  Messrs.  Wm.  tiradwell  A:  Co..  Ltd.,  for  extensions  to  the 
Electricity  Works  buildings,  at  £983. 

Bootle. — Further  tenders  as  follows  have  been  accepted 
by  the  Corporation  in  connection  with  the  erection  of  the  new  elec- 
tricity supply  works  in  Marsh  Lane  and  Hawthorne  Road  : — 

Babcock  it  Wilcox,  Ltd.— Steam  pipirg,  £15.5. 
,T.  Smith,  Ltd.— Overhead  cranes.  £310. 

Kennicott  Water  Softener  Co.— Water-softeninK  plant,  £300- 
W.  and  T.  Avery,  Ltd.— A  weighbridge  with  16  It.   •,  8  ft.  plate,  £7ti. 
Mellows  &   Co.— For  glazing  the  roofs  of  the  engine  house  and  boiler  house 
£676. 

Glasgow. — The  Tramways  Committee  recommends  the 
T.C. 'a  acceptance  of  the  following  : — 


Armature  coils,  - 
Special  track  work 
Bails  and  Asbplates 
Copper  strip 


Malleable  Steel  Castings  Co. 
Lorain  Steel  Co. 
Lorain  Steel  Co. 
Cbas.  HendeisoD  &  Co. 


Hereford, — The  T.C.  has  accepted  the  tender  of 
Messrs.  Wm.  Cory  &  Co.,  Ltd.,  for  2,000  tons  of  best  Cannock  rough 
small  coal  for  the  electricity  works,  at  lis.  per  ton. 

London.— Mr.  F.  R.  (Jarrod,  of  Golder's  (ireen,  N.W.. 
haS  obtained  the  contract  for  electric  lighting,  power,  signs,  itc,  at 
the  new  Arcade,  78,  Uxbridge  Road,  W.,  for  the  British  Arcades. 
Ltd.,  "  Funland,"  of  Edgware  Road. 

Salford. — The  T.C.  has  accepted  the  following  tendere  : — 

Sharpies,  Hill  &  Co.— Alteration   to  electric    light  at   Royal   Technical 

Institute,  £34. 
11.  \i.  Mabbs.— Motor  starters,  £400. 
W.  Hodgson  &  Sons,  Manchester.- 20-ton  weighbridge  for  coal-convevimr 

plant,  £82.  '     * 

Sheffield. — The  tender  of  the  British  Electric  Trans- 
former Co.,  Ltd.,  has  been  accepted  by  the  T.C.  for  a  biennial  supply 
of  transformers  and  switchgear.  The  tender  of  Abbott  i:  Bannister 
at  £6,750,  has  further  been  accepted  for  carrying  out  extensions  at 
the  Neepsend  power  house. 

W.llsall, — The  T.C.  has  accepted  the  tender  of  the 
General  Electric  Co.,  Ltd.,  in  lien  of  that  of  the  British  Westing- 
house  Co.,  Ltd.,  at  £r.t8,  for  the  supply  of  a  new  switchboard. 

Wigan. — The  Tramways  Committee  has  accepted  the 
tender  of  Messrs.  Webster  &  Winstanley,  at  £2,(140,  for  the  supply  of 
British  Standard  No.  3  steel  rails  to  the  Sandberg  Silicon  process 
for  tramway  loops. 


NOTES. 
A  Minister  of"  Coiiuiierce. — For  sonic  years  past  there 

has  beer,  a  strong  feeling  in  commercial  circles  that  a  Minister  of 
Commerce  should  be  appointed.  The  matter  has  been  referred  to 
in  these  columns  from  time  to  time.  It  is  now  understood  that  the 
Prime  Minister  has  asked  the  Association  of  Chambers  of  Commerce 
of  the  I'nited  Kingdom  to  embody  its  proposals  in  a  memorial  to  be 
presented  to  him.  The  Association,  it  is  stated,  has  asked  Sir.  F.  V. 
Adam,  a  member  of  the  Commercial  Intelligence  Committee  of  the 
Hoard  of  Trade,  to  draft  the  memorial. 

Will. — Accordinjr  to  a  Swansea  paper,  the  late  Jlr.  S. 
Mansel  Jones,  electrical  engineer,  who  died  in  May  last,  left  estate 
of  the  gross  value  of  £1,435,  with  net  personalty  sworn  at  £27. 

Auslralian  Faefories.— A  Renter  dispatch  from  .Mel- 
bourne, appearing  in  the  Jliimiinihaiii  Itudij  Vn.4.  says  that  the 
Victorian  statistics  report  for  1911  shows  that  the  number  of 
factories  in  the  State  of  Victoria  is  .'i,12i'.,  employing  an  aggregate 
of  113,000  hands,  compared  with  (.873  factories  in  the  preceding 
year,  employing  102,000  hands.  Male  employes  constitute  ti57  per 
cent,  of  the  total  number.  Their  wages  amounted  to  £7,358,000 
during  the  year,  females  receiving  i;i,.-i53,000,  making  a  yearly 
average  of  illOii  12s.  4d.  and  £41  3s.  3d.  for  men  and  women 
respectively.  Wages  constituttd  214  per  cent,  of  the  value  of  the 
output. 

Fatiility. — Accordiii>r  to  a  Glasgow  paper.  Edward 
Kerr,  labourer,  Buchanan  Street,  Coatbridge,  while  engaged  at  an 
electric  crane  within  the  British  Tube  Works,  received  an  electric 
shock,  and  death  was  instantaneous. 

Athletics. — The  London  Electric  liailways  Institute  and 
Athletic  Association,  which  has  a  membership  of  7.50,  held  its 
first  annual  sports  on  Saturday,  August  3rd,  at  the  Paddock,  North 
End  Road.  Hampstead. 

Educational  Xote. — Univehsitv  Coli-eck. — AVe  have 

received  a  copy  of  the  "  Handbook  of  the  Faculty  of  Engineering," 
at  the  University  College,  Gower  Street,  for  the  forthcoming 
session.  Dr.  J.  A.  Fleming,  the  Dean,  is  head  of  the  Electrical 
Engineering  Department,  with  Mr.  W.  C.  Clinton,  B.Sc,  as  assis- 
tant professor,  Mr.  E.  Kilburn  Scott  as  lecturer,  and  Mr.  G.  B. 
Dyke,  B.Sc.,  as  assistant.  The  first  term  of  the  session  opens  on 
September  30th.  Intending  students  should  communicate  with 
the  Provost  (T.  Gregory  Foster.  Ph.D.),  at  the  College,  as  early  as 
possible. 

Concealed  Lighting  jit  St.  Mary  s  Chnrch.  Warwick. 

— St.  Mary's  Church,  Warwick,  is  a  very  fine  old  building  in  the 
perpendicular  style,  of  which  only  the  sanctuary  and  chancel  are  at 
present  equipped  with  the  electric  light.  The  installation,  which 
was  carried  out  by  Mr.  Alexander  Wylie,  Warwick,  to  the  design 
and  specification  of  the  British  Thomson-Houston  Co.,  is  on  the 
concealed  lighting  system.  Batteries  of  reflectors  -some  Mazdalnx 
and  some  prismatic  glass — are  attached  to  the  east  side  of  pro- 
jections, such  as  the  pillars  supporting  the  chancel  arch,  and  the 
side  of  the  window  recesses.  Each  battery  of  reflectors  (there  are 
four  in  the  choir  stalls  and  four  in  the  sanctuary,  containing  in  all 
30  Mazda  lamps)  is  so  disposed  as  to  concentrate  the  light  in  the 
required  direction.  The  length  of  the  chancel  is  73  ft.,  and  the  30 
Mazda  lamps  give  an  approximately  uniform  horizontal  illnmina- 
tion  of  2  foot-candles.  This  method  of  lighting  gives  uniform 
horizontal  illumination— it  renders  visible  the  beautiful  roof 
tracery — and  no  tittings  can  be  seen  by  the  congregation.  The 
installation  was  designed  by  the  B.T.-H.  Co.'s  illuminating 
engineering  department. 

Centre  of  Area. — An  American  correspondent  writes  as 
follows  :— For  good  working  a  power  station  should  be  located  at  the 
centre  of  the  area  and  the  feeding  points  as  near  as  possible  to  the 
centre  of  their  respective  local  areas.  We  know  that  physical  con- 
ditions seldom  allow  of  such  ideal  happenings,  but  when  necessary, 
a  novel  way  to  find  the  centre  of  the  area  is  to  outline  the  district  on  a 
piece  of  paper,  then  go  over  the  outline  with  water  using  a  small 
brush  for  the  purpose.  Now  fill  up  the  area  with  water  and  float 
the  paper  on  a  bowl  of  water,  the  water  area  should  be  filled  up  by 
squeezing  a  small  wet  rag  on  it  until  the  area  is  as  deep  as  possible 
without  the  water  running  out  of  bounds.  When  all  is  prepared 
fix  a  pin  with  the  point  dipping  into  the  water,  that  is,  on  the 
paper,  but  not  touching  the  paper  ;  no  matter  where  you  put  the 
point  of  the  pin  the  paper  will  shift  around  until  the  centre  of  area 
locates  itself  right  under  the  pin  point. 

The  E.\tr;iction  of  \itrogen. — The  representatives  of 

certain  Canadian  and  Spanish  interests  have  recently  been  in 
negotiation  at  Christiania  with  the  Hydro-Elektriske  Aktieselskab, 
which  owns  the  large  nitrate  works  at  Notodden,  iu  regard  to  the 
establishment  of  branch  factories  in  Canada  and  Spain.  It  is  said 
that  the  negotiations  have  led  to  the  decision  to  erect  works  in  the 
vicinity  of  Montreal  and  Barcelona  to  produce  according  to  the 
Eyde-Birkeland  process,  and  the  Norwegian  company  will  have  a 
financial  interest  in  the  undertakings. 

Plant  Wanted  for  Calgary. — It  is  stated  in  yesterday's 
standard  that  Mr.  A.  G.  Graves,  the  City  Commissioner  of  Calgary, 
Alberta,  will  visit  London  during  the  early  part  of  September. 
"  During  his  stayhe  is  anxious  to  get  into  touch  with  the  manu- 
facturers of  large-unit  gas  engines  to  be  used  for  electric  light 
generating  purposes  and  power  by  gas,  as  there  is  a  possibility  of 
the  City  of  Calgary  adopting  this  type  of  power  if  it  be  proved 
beneficial."  His  address  will  be  care  of  High  Commissioner  for 
Canada,  1 7,  Victoria  Street,  London,  S.W. 
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OUR    PERSONAL    COLUMN. 

Jke  Hdiiori  invite  electrical  engineers^  whether  connected  with  th 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  morements. 


Central    Station   OlTicials.— Mr.    .1.    P.  Kemp,   the 

resident  engineer  of  the  Summer  Lane  Station,  who  is  resigning  his 
appointment  at  the  end  of  thi-i  month  to  take  up  the  post  of  chief 
engineer  of  the  Para  Electric  Railways  and  Lighting  Co.,  Ltd.,  was 
entertained  by  the  staff  and  workmen  of  the  liirmingham  Corpora- 
tion Electric  Supply  Department  at  the  White  Horse  Hotel, 
Binning-ham,  on  Monday,  August  12th,  and  was  presented  with  an 
illuminated  copy  of  a  resolution  of  congratulation  passed  by  the 
Birmingham  Electric  Supply  Committee,  a  gold  cigarette  case, 
tnitably  incribed,  from  the  staff  and  workmen  of  the  whole  depart- 
ment, and  a  silver  cigarette  case,  subscribed  for  by  the  workmen 
of  the  Social  Club.  Mr.  Kemp  was  also  handed  a  jewelled  pendant 
for  Mrs.  Kemp.  Mr.  Chattock,  who  made  the  presentation,  called 
ittention  to  the  fact  that  Mr.  Kemp  had  been  resident  engineer  at 
Snmmer  Lane  Station  since  its  opening,  and  that  the  great  derelop- 
ments  which  had  taken  place  in  the  lit  years  had  raised  the  capacity 
of  the  station  from  11,600  to  2B,,500  KW.  On  behalf  of  the  whole 
»ts3,  he  congratulated  Mr.  Kemp  on  the  appointment  he  had 
obtained,  and  wished  him  success  and  happiness  in  his  new  and 
responsible  position.     Mr.  Kemp  suitably  replied. 

Mb.  G.-  Park,  assistant  accountant,  in  connection  with  the 
Marylebone  electricity  supply  undertaking,  and  Mr.  A.  McKichan, 
consumers'  accounts  clerk,  left  on  Saturday  last,  by  the  Knicifaiins 
Castlf,  for  South  Africa,  to  take  up  appointments  with  the  Victoria 
Falls  and  Transvaal  Power  Co.,  Ltd.  On  the  Thursday  previous  to 
their  departure,  Mr.  Parr  was  presented  by  his  colleagues  with  a 
pair  of  binoculars,  an  attache  case,  and  a  cheque,  and  Mr. 
McKichan  with  a  gold  watch,  suitably  inscribed,  the  presentations 
being  made  by  Mr.  E.  J.  Jennings,  secretary  and  accountant  of  the 
department. 

The  Atis>ritlian  Mining  and  Eiigineerin<i  iiVcww  states  that  Mr- 
A.  T.  Twiss,  recently  associated  with  Siemens  Bros.  Dynamo 
Works,  Ltd.,  in  Victoria,  has  been  appointed  electrical  engineer  to 
the  Zeehan  municipal  electric  supply. 

The  Horsham  U.D.G.  have  appointed  Mr.  Chuisb,  second  assis- 
tant engineer,  as  chief  assistant  engineer  at  the  electricity  works, 
his  salary  being  increafed  to  £120  per  annum.  Mr,  Eric  Sesdall 
has  been  appointed  second  assistant  engineer. 

Tramway  Officials. — At  a  meetiuEr  of  the  West  Hartle- 
pcol  Corporation  on  the  13th  inst.,  Mr.  C.  Bcrgess,  of 
Wigan,  was  appointed  tramways  manager  at  a  salary  of  £200  per 
annum.     There  were  52  applicants  for  the  positicn. 

General. — A  fortnight  ago  ■^■e  published  a  paragraph  in 

this  column,  on  the  authority  of  one  of  our  usual  provincial 
news  correspondents,  stating  that  Mr.  John  Hesketh,  of  Australia, 
had  been  as  recently  as  that  week  paying  a  visit  to  Blackpool, 
where  he  was  years  ago  borough  electrical  engineer.  As  a  matter 
of  fact,  however,  Mr.  Hesketh  was  at  that  time  on  the  seas  on  his 
return  to  the  scenes  of  his  Australian  activities.  From  the 
Aiistrnluin  Mininii  Standard  received  by  this  week's  mail,  it 
appears  that  he  was  expected  back  in  Melbourne  in  the  third  week 
of  last  month.  We  have  investigated  the  matter  at  Blackpool,  and 
find  that  information  to  the  same  effect  as  was  passed  on  by  our 
correspondent  appeared  in  a  Blackpool  newspaper  on  July  26th — a 
week  later  than  Mr.  Hesketh's  arrival  in  Australia  !  It  remains 
for  us  to  do  one  of  two  things— either  to  congratulate  Mr.  Hesketh 
on  his  supernatural  powers,  which  on  occasion  must  be  extremely 
convenient  to  a  busy  Government  official,  or  to  wonder  how  the 
report  gained  such  belated  currency  at  Blackpool.  Reluctantly  we 
must,  we  suppose,  choose  the  latter  alternative. 

We  are  sure  that  a  very  large  number  of  our  readers,  and 
especially  those  associated  with  electricity  supply  affairs,  will  join 
with  us  in  an  expression  of  deep  sympathy  with  Mr.  E.  Cuki.iffe 
Owen,  secretary  of  the  Metropolitan  Electric  Supply  Co.,  on  the 
death  of  his  elder  son,  Francis  Edward,  which  has  just  occurred,  at 
the  age  of  27  years,  after  an  illness  extending  over  tome  two  years, 
and  accompanied  by  intense  suffering. 

Mr.  G.  D.  Seatox  has  joined  the  staff  of  Messrs.  Richardsons, 
Westgarth  &  Co.,  Ltd.,  and  will  represent  thtra  in  the  Manchester 
district,  where  he  will  act  as  sales  agent  for  their  land  specialities. 

Indian  Kiiiiincrring  states  that  with  the  departure  of  Mr.  T. 
Roberts,  telegraph  superintendent,  on  leave  home  preparatory  to 
retirement,  the  Madras  and  Southern  Mahratta  Railway  Co.  have, 
it  is  believed,  centralised  the  executive  control  of  the  telegraph 
department  under  Mr.  H.  H.  L.  Prendergast.  their  electrical 
engineer  at  Arkonam,  with  Mr.  R.  C.  C.  Yates,  as  first  assistant 
electrical  engineer  at  a  salary  of  Rs.  500-700  per  mensem.  The 
electrical  department  has  been  strengthened  by  the  recent  appoint- 
ment from  home  of  an  assistant  electrical  engineer. 

On  15th  inst..  at  CornhOl,  Biggar,  the  marriage  was  solemnised 
of  Mr.  James  Caldwell.  M.I.E  E,,  eldest  son  of  Thomas  Caldwell, 
Rockfield,  Paisley,  to  Blanche,  youngest  daughter  of  Mr,  James 
Young,  J. P.,  Comhill,  Biggar. 

Obituary. — The  death  has  occurred  at  Capstones,  New 
Mills,  of  Mr.  F.  Bubks,  managing  director  of  the  High  Peak 
Electric  Works,  New  Mills.     He  was  54  years  of  age. 


NEW    COMPANIES    REGISTERED. 
Sonth  American  RaMless  Traction  Co.,  Ltd.  (123,567).— This 

compftny  was  registered  on  AoRust  1st,  with  a  capital  of  £2,000  in  l.SOOprcterred 
shares  of  i'l  each  and  4,000  ordinary  shares  of  Is.  each,  to  cau-y  on  in  South 
America  or  elsewhere  the  business  of  engineers,  electricians,  suppliers  of 
electricity  and  gas  for  light,  heat  or  motive  power,  manufacturers  of  loco- 
motives, engines,  rolling  stock  and  conveyances,  cables,  wires,  lines, 
accumulators  and  woiks,  whether  f'lr  railway,  tramway,  road,  field  or  other 
traffic  or  purposes,  and  rails  and  railway  and  tramway  plant  and  apparatus, 
*c.  The  subscribers  (with  one  s-hare  each)  are  :— F.  Jackson,  Hurslbourne, 
Elgin  Road,  Croydon,  clerk ;  H.  Boger,  74,  Compayne  Gardens,  West  Hamp. 
stead.  N.W.,  clerk.  Private  company.  The  number  of  directors  is  net  to  be 
less  than  two  or  more  than  seven;  the  subscribers  are  to  appoint  the  first; 
remuneration  as  fixed  by  the  company.  Registered  by  Jordan  A  Sons,  Ltd., 
116-117,  Chancery  Lane,  W.C. 

British    Electric   Ef|HM»"fn*     t'O"    I^**!-    (I2S.576)  — This 

company  was  registered  on  August  2nd,  with  a  capital  of  f  3,000  in  £\  shares,  to 
carry  on  the  business  of  mii.ing  and  electrical  engineers,  electricians,  sup- 
pliers of  electricily,  &c.,  and  to  adopt  an  agreement  with  M.  M.  Gillespie  and 
M.  Beales.  The  subscribers  are  ;— M.  M.  Gillespie,  Amberley  House,  Norfolk 
Street,  W.C  .engineer,  100  shares  ;  M.  Beales,  Amberley  House,  Norfolk  Street, 
W.C,  engineer,  100  shares;  E.  H.  Wiley,  30,  Duke  Street,  St.  James',  S.W., 
solicitor,  one  share.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  five:  the  first  are  M.  M.  Gillespie  (chairman) 
and  M.  Beales-;  qualiflcition,  i'lOO.  Registered  office,  Amberley  House, 
Norfolk  Street,  W.C. 

Kerswell,  Faulkner  k  Hanilyn,  Ltd.  (12S,fi36).— This  com- 
pany was  registered  on  August  7th,  with  a  capital  of  i'il.OOO  in  £"1  shares,  to 
carry  on  the  business  of  manufacturers  of  electric  fittings  and  appliances, 
metal  workers,  tool  makers,  founders,  machinists,  meclianical  and  electrical 
engineers,  iron  and  steel  converters  and  smiths,  Ac,  and  to  adopt  an  agree- 
ment with  H.  H.  Kerswell  and  S.  W.  Hamlyn.  The  subscribers  (with  Cl>7 
shares  each)  are  :— H.  H.  Kerswell,  6,  Adelaide  Road,  South  Hampstead, 
manufacturer;  J.  H.  Faulkner,  31,  Langland  Gardens,  Hampstead,  N.W., 
salesman ;  S.  W.  Hamlyn,  85.  Parchmore  Koad,  Thornton  Heath,  manu- 
facturer. Private  company.  The  number  of  directors  is  not  to  he  less  than 
two  or  more  than  three  ;  the  first  are  H.  H,  Kerswell,  J.  H.  Faulkner  and 
S.  W.  Hamlyn  (all  permanent);  qualification,  £500;  remuneration  as  fixed  by 
the  company.  Registered  office,  Hanway  btreet  Works,  Hanway  Street, 
Tottenham  Court  Road,  W. 

Gledhill-Brook     Time     Recorders,    Ltd.    (123,602). -This 

company  was  registered  on  August  ;bd,  with  a  capital  of  ^"10,000  in  .£1  shares, 
to  take  over  the  business  of  manufacturers  of  time-recordirg  machines  of  all 
kinds,  and  the  patent  rights  formerly  belocgirg  to  the  Btockall  Brook  Time 
Recorders,  Ltd.,  of  HuddersBeld,  and  to  adopt  an  agreement  with  G.  H, 
Gledhill  ,4  Sons,  Ltd.  The  subscribers  (with  one  =hare  each)  are:-G.  H. 
Gledhill,  Dessingham,  Skircoat,  Halifax,  cash  register  manufacturer;  A.  H. 
Gledhill,  22.  Ventnor  Terrace,  SaviUe  Park,  Halifax,  cash  rtgister  mann- 
facturer.  Private  company.  The  number  of  directors  is  not  to  less  than  two 
or  more  than  seven  ;  the  first  are  G.  H.  Gledhill  (chairman,  subject  to  hold- 
ing 1,000  shares) ;  A.  H.  Gledhill  (managing  director,  subject  to  holding  1,000 
shares) ;  G.  Gledhill  (secretary,  subject  to  holding  250  shares) ;  and  E. 
Hollingworth  end  P.  Brook ;  qualification,  £250 ;  solicitor,  E.  Booth,  7, 
Harrison  Road,  Halifax.    Registered  oflSce,  43,  Market  Street,  Hudders&eld, 


CITY    NOTES. 


Victoria  Falls  and  Transvaal  Power  Co..  ltd. 

The  Marijuess  of  W'inchester  (chairman)  presided  on  Thursday, 
August  Slh,  at  Salisbury  House,  E.C.,  over  the  annual  general 
meeting  of  the  above  company. 

The  Chairman,  in  moving  the  adoption  of  the  report 
(see  Electrical  Review,  page  187),  said  he  might  fairly  claim 
that  it  rendered  a  good  account,  not  only  of  the  past  year's  opera- 
tions, but  gave  every  indication  of  a  continuation  of  the  steady 
progress  wh'ch  had  been  the  feature  of  the  company's  business 
since  its  inception.  The  share  capital  had  now  all  been  issued  and 
stood  at  Jl3,o00,0o0.  The  first  mortgage  debenture  capital  also  had 
all  been  issued  and  stood  at  £3,000,0u0.  so  that  the  total  share  and 
debenture  capital  issued  at  the  date  of  the  accounts  figured  at 
£6,000,000.  During  the  current  year  the  creation  of  £2,000,000 
second  mortgage  debentures  had  been  authorised  ajnd  £1,000,000 
issued.  The  creditors  amounted  to  £21u,.".62,  and  included 
debenture  interest  for  the  half-year  to  December  31st,  1911, 
contractors'  accounts  London  and  South  Africa  £42,539,  income- 
tax  due  in  respect  of  previous  year's  profits  and  the  balance 
represented  accounts  open  at  the  end  of  the  year.  The  next 
item,  the  contractors' retention  account  of  ,i:86,19.S,  also  appeared 
on  the  other  side  of  the  balance-sheet  and  represented  on 
the  one  side  the  money  due  to  the  contractors  on  the  com- 
pletion of  their  work,  and  on  the  other  side  the  amount 
at  the  bank  kept  in  reserve  against  this  liability.  On  the 
other  side  of  the  balance-sheet  the  leases  and  concessions 
and  purchase  of  original  undertaking  were  brought  into  the 
accounts  at  £1,629.006,  which  was  £14,763  less  than  last  year,  the 
difference  being  accounted  for  by  sales  of  some  of  the  unused  plant, 
transfer  of  amounts  from  this  account  to  the  expenditure  on  new 
stations,  and  by  £10,785  which  had  been  written  oft  as  deprecia- 
tion. Expenditure  on  and  in  connection  with  new  stations  stood  in 
the  present  balance-sheet  at  £l,398,7.'^',i.  and  it  was  clearly  shown 
in  the  balance-sheet  how  the  amount  was  made  up  as  compared 
with  the  figure  at  which  this  account  stood  at  December  31st,  1910. 
Sincd  the  accounts  for  the  year  1910  were  before  them  they  had 
paid  up  all  the  capital  they  held  in  the  Rand  Mines  Power  Supply 
Co.,  Ltd.,  and  the  500,000  shares  in  that  company  now  stood  in  the 
balance-sheet  at  £500,o00.  They  had  also  purchased  on  account  of, 
and  handed  over  to,  the  Rand  Mines  Power  Supply  Co.,  Ltd.,  plant 
amounting  to  £1,.'<40.228,  under  their  agreement  with  that  com- 
pany which  was  secured  as  to  il.oOO.OuO  by  a  mortgage  bond,  ard 
by  an  undertaking  to  execute  a  further  bond  for  the  balance,  which 
bond  would  be  executed  this  month.  Of  the  expenditure  on  plant 
and  machinery  there  was  an  item  of  £64,630  which  had  not  been 
allocated.  This  represented  the  plant  and  machinery  required  in 
the  carrying  on  of  the  business,  but  up  to  the  time  of  the  closing 
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of  the  accounts  the  oosta  of  this  plant  and  machinery  had  not  been 
finally  allocated  to  the  different  stations  ;  therefore,  it  appeared  in 
the  balance-sheet  under  a  separate  headinp.  The  machinery 
consisted  for  the  moat  part  of  standard  apparatus  for  the  sub 
stations,  and  of  spares  purchased  in  connection  with  the  plant 
ttlrcndy  in  operation,  and  would  be  chartred  in  due  course  to  the 
-lation  or  hub  stations  in  which  it  was  ultimately  employed.  The 
ilehtors  iimouiitcd  to  £'.)2,ll.'7,  and  nrnplo  provision  had  been  made 
for  any  doubtful  debt'.  The  caj-h  amounted  to  £78H,(;83.  The 
various  other  items  in  the  balance-sheet,  such  as  stores,  furniture 
and  e(|uri)inont,  livestock,  vehicles,  and  harness,  preliminary 
expenses,  had  been  broufjht  into  the  balance-sheet  after 
liberal  depreciation  had  been  written  olF.  Turning  to 
the  profit  and  loss  account,  the  year's  work  recorded 
the  very  satisfactory  profit  of  £:!2H,0'JI,  to  which  htid  to 
be  added  the  balance  of  £37,8.">0  remaininir  from  last  year's 
profit  and  loss  account  after  payment  of  the  dividend  declared  at 
the  last  annual  meeting.  This  profit  had  been  dealt  with  as  fol- 
lows . — The  interest  on  debentures  and  income-tax  thereon  for  the 
year  I'.Ml  ab.sorbcd  £124,7:iG,  and  they  had  written  olf  depreciation 
amounting  to  i'l:  1,264,  and  the  balance  of  £lH7,0!i:f  had  been  carried 
to  the  balance  slieot  and  added  to  the  amount  brouifht  forward 
from  the  year  I'.ilO,  thus  iucreasinft  the  balance  to  the  credit  of 
proHland  loss  account  to  the  sum  if  tl?)  '.HH.  Out  of  the  balance 
they  paid  on  .Inne  1 1th  last  a  diviilend  on  the  preference  shares 
issue(l  up  to  I>i!cember31st,  ll'lo,  which  payment  absorbed  £12'.i,iy'.i, 
leaving-  £I,".,7H  to  be  carried  forward  to  the  current  year.  The 
dividend  declared  covered  a  period  of  U  J  months  at  the  rate  of  (i 
per  cent,  per  annum,  which  made  the  dividend  on  the  preference 
shares  paid  up  in  full  to  the  end  of  1  !>10.  He  had  in  previous  years 
dealt  with  the  nature  and  scope  of  the  buainefs,  so  that  there  was 
no  need  to  dwell  at  any  j;rcat  length  on  the  oblijjations  which  they 
had  undertaken  for  the  supply  of  electricity  to  the  Victoria  Falls 
and  Transvaal  Power  Co.'s  consumers,  and  electricity  and  com- 
pressed air  to  the  consumers  of  the  Kind  Mines  Power  Supply  Co., 
Ltd.  The  demands  which  have  been  made  by  consumers  of  both 
companies  for  the  supply  of  power  to  which  they  were  respectively 
entitled,  necessitated  that  additional  capital  should  be  raised  in 
order  to  supply  the  demands  notified.  After  much  careful  con- 
sideration they  came  to  the  conclusion  that  the  roost  advanfafjeouB 
way  was  to  raise  this  further  capital  by  the  issue  of  second  mort- 
gage debentures.  On  April  22nd  last  the  shareholders  sanctioned 
the  proposal  to  create  2,0(10,000  .5i  per  cent,  second  mo^tirage  deben- 
tures, of  which  the  issue  of  l.OOO.f'OO  had  already  been  made.  The 
progress  of  the  business  had  been  of  such  a  character  that  even  were 
they  not  umler  the  obligation  to  provide  further  plant  to  meet  the 
increasing  demands  on  the  capacity  of  their  stations,  they  would  be 
thoroughly  justified  in  doing  so  by  the  return  which  had  been  made 
on  the  capital  represented  by  plant  already  brought  into  commission, 
and  in  this  respect  in  referring  them  to  the  sum  of  i;:t2:!,0'.i3 — the 
profit  for  the  year— he  would  like  to  emphasise  the  fact  that  this 
profit  had  been  earned  although  plant  representing  an  expenditure 
of  considerably  over  £l,000.00ii  had  not  been  brought  into  com- 
mission at  the  time  to  which  the  accounts  referred.  During  the 
past  year  the  immense  power  station  at  Rosherville  was  brought 
into  full  operation,  both  for  the  supply  of  electrii'ity  and  comprefsed 
air,  and  the  sale  of  power  by  the  two  undertakings  on  the  Hand 
was  now  one  of  the  largest  in  the  world,  being  exceeded  as  far  as  he 
was  aware  by  few  other  enterprises.  The  new  station  at  Xereeniging 
was  already  being  doubled,  and  there  were  now  four  sets  each  of 
15,000  H.p.  being  installed  there.  The  first  two  sets  and  accom- 
panying boilers  should  be  ready  to  supply  power  during  next 
month  and  the  two  extension  sets  which  were  already  on  the  site, 
would  be  available  early  next  year.  Excepting  that  again  as  in 
the  past  they  had  been  hampered  in  their  work  by  unlooked  for 
delays  during  the  past  year,  due  to  the  stoppage  of  manufacturing 
during  the  recent  coal  strike,  and  delays  in  shipping  due  to  dock 
strikes,  he  was  pleased  to  be  able  to  report  that  the  erection  of  this 
large  station  had  otherwise  been  mott  rapidly  carried  out.  The 
progress  of  the  construction  of  the  transmission  line  had  been  very 
seriously  delayed  by  the  causes  he  had  mentioned  owing  to  their 
being  unable  to  obtain  the  necessary  insulators.  During  his  recent 
visit  he  had  the  opportunity  of  thoroughly  inspecting  the  plant  in 
successful  operation.  When  they  first  started  up  the  earlier  plants 
at  Brpkpan  and  Simmer  Pan  for  the  company,  they  met  with 
certain  difficulties  due  to  lightning  and  other  causes,  but  during  his 
visit  he  saw  these  two  stations  running  continuously  without 
interruption  regulated  and  controlled.  At  Rosherville.  the  biggest 
by  far  of  the  stations  which  had  been  erected  for  the  Rand  Mim s 
Power  Supply  Co.,  and  which  only  came  partly  into  commercial 
use  at  the  beginnicg  of  last  year,  they  experienced  similar 
troubles  during  the  lightning  season,  whereas  the  stations 
at  Brakpau  and  Simmer  Pan  continued  without  fault  or 
interruption.  In  an  undertaking  where  the  use  of  machinery 
whose  output  far  exceeded  the  normal  standards  of  manufacturers, 
however  much  ingenuity  and  thought  was  expended  in  the  con- 
struction of  the  plant,  nothing  could  ensure  them,  when  first 
putting  stations  into  commercial  service,  against  temporary  inter- 
ruptions of  supply,  and  reliability  could  oiUy  be  ensured  through 
experience  gained  in  actual  operation.  The  Rosherville  plant  of 
the  Rand  Mines  Power  Supply  Co..  Ltd.,  station  proved  no  exception. 
On  his  arrival  in  Johannesburg  last  November  on  the  business  of 
the  company  and  of  the  Rand  Mines  Power  Supply  Co.,  he  was 
faced  with  claims  for  a  considerable  amount  on  the  latter  company 
under  the  penalty  clauses  of  its  contract  with  the  Rand  Mines,  Ltd. 
In  the  course  of  negotiations  for  this  settlement,  it  became  evident 
that  the  result  of  experience  showed,  that  however  carefully  the 
original  contract  had  been  drafted,  there  were  certain  alterations 
which  would  prove  of  mutual  benefit  to  the  consumers  and  suppliers, 
and   he  was  glad  to  be  able    to   inform    them    that    he    found 


that  the  representatives  of  the  Rand  Mines,  Ltd.,  were 
quite  prepared  to  recognise  the  difflcalties  which  bad 
been  met,  and  that  they  appreciated  the  manner  in  which  the 
responsibilities  of  the  undertaking  hod  been  carried  out.  He  would 
like  to  testify  to  the  manner  in  which  the  representatives  of  the 
Rand  Mines,  Ltd.,  met  him  in  the  somewhat  difficult  negotiations 
which  resulted  in  the  ilrawing  up  of  a  new  contract,  which,  while 
preserving  all  the  rights  which  had  been  obtained  under  the  old 
contract,  would  not  only  largely  increase  the  margin  of  security 
of  supply  to  the  industry,  but  would  simplify  the  conditions  of 
many  of  the  clauses  and  give  greater  eecurity  to  the  consumers. 
This  new  contract  had  not  yet  finally  been  agreed,  but  the  points 
requiring  adjustment  were  receiving  immediate  attention,  and  hs 
hoped  before  long  that  the  only  questions  still  open  would  be 
tatisfactorily  arranged.  The  results  obtained  from  the  sales  of 
energy  in  the  form  ol  ccnipressed  air  on  a  system  such  as  they  had 
installed,  and  which  had  not.  so  far  as  he  knew,  been  previously 
adopted,  had  come  up  to  their  estimate,  but  there  was  this 
drawback  that  the  capital  expenditure  for  the  installation  of  the 
machinery  necfSiiary  to  generate  a  unit  of  air  involved  a 
higher  ratio  of  capital  expenditure  than  that  for  the  machinery 
necessary  to  generate  a  unit  of  electricity.  The  results  of  this 
method  of  distribution  of  energy  had  met  with  the  approval  of 
the  consumers  of  the  Hand  Mines  Power  Supply  Co.,  and  demands 
for  energy  in  this  form  had  largely  increased  since  the  original 
contract  was  obtained.  The  past  year  had  been  a  most  strenuous 
one  for  the  management  in  South  Africa  and  the  engineering  staff, 
and  he  could  not  conclude  without  .icknowkdging  the  great  assist- 
ance which  they  accorded  him  when  in  South  Africa  in  carryingr 
through  the  negotiations  for  the  new  Rand  Mines,  Ltd.,  contract, 
and  for  the  zeal  and  energy  which  they  had  always  displayed  in  the 
company's  interests. 

Mh.  a.  Bb.\kii.\n  seconded  Ihe  motion,  and  pointed  out  that  as 
good  results  had  b<.-en  obtained  with  only  a  part  of  their  plant  in 
operation,  it  must  be  evident  that  when  the  full  plant  now  in  course 
of  construction,  or  being  arranged  for,  was  installed,  it  would 
ensure  a  satisfactory  and  profitable  future  for  the  company. 

Mu.  Elliso.n'  said  he  understood  that  the  power  from  the  Victoria 
Falls  had  not  yet  been  touched,  but  that  all  the  eltctricity  was 
being  generated  from  coal.  When  wss  it  propose  to  tap  that  souroe 
of  income,  or  were  they  under  penalty  if  they  did  not  utilise  that 
concession  .'  The  amount  of  depreciation  included  the  buildings, 
plant,  kc,  and  seemed  to  be  very  small,  considering  the  value  of  khs 
plant.  He  suggested  that  in  future  there  should  be  a  scpwrn- 
tion  of  the  items.  He  thought  he  was  right  in  estimating  a  probabU 
profit  of  £  120  <iOO  to  £430,000  in  the  current  year,  so  that  the  pra- 
ference  shareholders  would  get  their  dividend,  and  he  would  like  to 
know  what  hope  there  was  for  the  long-suffering  ordinary  share- 
holders. If  they  went  on  as  they  were  going,  it  seemed  to  him  the 
ordinary  shareholders  might  hope  to  get  a  dividend  in  I'.'H. 

The  Cii.Mii.MA.N  said  they  incurred  no  liability  for  not  making 
use  of  the  Victoria  Falls  concecsion.  Obviously  to  harness  such  an 
undertaking  as  the  Zambesi  River  would  not  be  a  remunerative  in- 
vestment unless  they  had  a  large  sale  for  power,  and  they  were  await- 
ing developments  in  the  country  before  attempting  to  do  so.  The. 
board  would  consider  the  suggestion  as  to  the  depreciation  account 
but  he  was  quite  satisfied  that  the  shareholders'  interests  were 
being  most  carefully  safeguarded  in  that  direction.  They  main- 
tained the  plant  at  the  highest  state  of  efficiency,  and  made  liberal 
provision  for  depreciation.  If  he  was  asked  about  the  dividend  in 
1914,  he  hoped  to  be  able  to  give  further  information  on  the  sub- 
ject ;  but  at  the  moment  he  had  no  wish  to  prejudice  the  pocition 
of  the  board  by  making  any  statement  that  day. 

The  report  was  then  adopted,  and  the  retiring  members  of  the 
board  and  the  auditors  re-elected. 


Stock  Exchang:e  Xotices.  —  .Applications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
giant  a  quotation  to  : — 

Empire  District  Electric  Co.— Fnily-paid  scrip  tor  1,600,000  dels,  first  mort- 
gage 5  per  cent,  sinkicg  fund  gold  bonds. 

HadBeld's  Steel  Foundry  Co.,  Ltd.— Further  iesne  of  100,000  oidinar;  sbirei 
of  £1  each,  fully  paid. 

And  to  allow  the  following  securities  to  be  quoted  in  the  Official 
List  : — 

American  Telephone  and  Telegraph  Co.— 26,000,000  dels.  additioEal  eoUat«r»l 
trust  4  per  cent,  bonds  of  l.COO  dols.  each  (Nos.  28,fC0  to  53,000|. 

Toronto  Ptwer  Co.— Further  issue  of  £8C0,C00  4)  per  cent,  consolidated 
guaranteed  dtbenlnre  stock. 

The  Committee  has  ordered  the  undermentioned  to  be  quoted  in 

the  Official  List  :— 

Georgia  Light,  Power  and  Railways.- 2,2S0,CC0  dols.  first  lien  5  per  cent. 
SOyear  gold  bonds  of  l.OCO  dols.  each,  Nos.  1  to  2,230;  and  62,648  common  shares 
of  100  dols.  each,  fully  paid. 

Companies  Struck  OflF  the  Register.— The  foUowiog 

companies  have  been  struck  off  the  Register,  and  are  accordingly 

dissolved  : — 

Birmingham  Electrical  Case  Co.,  Ltd. 

British-Bitumen,  Ltd. 

Cyclops  Asbestos  Co.  (Liverpool),  Ltd. 

General  Power  Development  Co.,  Ltd. 

Hooghly  River  Electric  Power  Co.,  Ltd. 

London  Electric  Hot  Air  Baths  iGreville's  System),  Ltd. 

North-Eastein  Electrical  Stores,  Ltd. 

North  Lancashire  Electrical  Treatment  Co.,  Ltd. 

Pyrenees  Electrical  Society,  Ltd. 

Railway  and  Tramway  Development  Co.,  Ltd. 

Universal  Electrical  Supply,  Ltd, 

Variable  Electric  Lamp  Syndicate,  Ltd. 

Werner-Stuart  Steam  Generator  Syndicate.  Ltd. 

Wireless  Telephony  (Entertainments)  Co.,  Ltd, 
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La  Plata  Electric  Tramways  Co.,  Ltd. 

The  directors  in  their  report  for  1911,  say  that  owing  to  the 
(iiacovery  that  the  company's  accountant  in  La  Plata  had  made 
false  entries  in  the  books  and  had  defrauded  the  company,  the 
directors  requested  Messrs.  Nordaby,  Brewster  &  Co.,  who  are  now 
acting:  as  the  company's  auditors  in  La  Plata,  to  make  an  exhaustive 
examination  of  the  books  for  the  past  two  years.  They  report 
that  they  found  numerous  omissions  and  false  entries,  and  that  as 
on  December  :ilst  last  the  total  defalcations  amounted  to  £7,787. 
They  also  report  that  further  defalcations,  applicable  to  the  year 
1912,  amounting-  to  £2,0S1,  have  been  discovered.  The  frauds  occur 
on  both  sides  of  the  accounts.  Miscellaneous  receipts  have  been 
kept  back,  and  fictitious  invoices  presented  for  payment.  The 
directors  are  at  a  loss  to  understand  how  these  frauds,  continued 
over  .so  many  months,  can  have  been  overlooked  by  the  manager 
and  the  company'd  late  auditors  in  La  Plata  who  have  counter- 
signed the  monthly  and  annual  accounts  sent  to  London.  The 
directors  are  much  concerned  at  these  discoveries,  and  are  using  all 
possible  means  to  ascertain  the  facts.  Mr.  Hamilton,  the  chairman 
of  the  company,  is  on  his  way  to  La  Plata,  holding  full  powers  to 
act.  The  accounts  presented  are  based  on  the  accounts  as  corrected 
after  the  examination,  and  represent  the  state  of  affairs  as  at 
December  3 1st,  1911.  The  traffic  receipts,  £48,948,  have  been  up 
to  the  original  estimate.  The  working  expenses  are  ('.8  per  cent., 
and  have  been  affected  by  two  causes,  vi/,.,  disturbance  of  traffic 
owing  to  paving  operations,  and  the  partial  use  of  horse  traction. 
The  electric  working  expenses  are  (13  per  cent.  The  horse  traction 
section  is  conducted  at  a  loss.  The  balance  of  profit  for  the  year 
is  £14,673,  less  .■t7,787  loss  by  defalcations  ;  interest  aborbs  .-tL.^iOO  ; 
£5,352  has  been  distributed  in  interim  dividend  on  preference 
shares,  and  £23  remains.  The  defalcations  since  December  31st, 
1911,  will  have  to  be  dealt  with  in  the  next  account.  The  follow- 
ing is  a  comparison  of  the  traffics  for  the  two  years  ending 
December  31st,  1910,  and  December  31st,  1911  :— 

Passengers  carried.  Receipts. 

1910  3,564,5711  £34,483 

1911  .5,228,355  £48,9"48 

The  route  to  Ensenada  is  practically  complete,  except  at  the 
crossing  of  the  railway.  These  crossings  are  being  constructed  by 
the  railway  company  at  this  (the  tramway)  company's  cost. 


Me.  W.  W.  Western  presided  on  August  8th  at  River  Plate 
House,  E.C.,  over  the  third  annual  general  meeting  of  the  above  com- 
pany, and  in  moving  the  adoption  of  the  above  report,  he  said  he 
would  divide  his  remarks  into  two  portions — first,  as  regarded  the 
accounts  of  the  year,  and  secondly,  regarding  the  circumstances 
under  which  the  company  had  sustained  heavy  losses.  Traffic 
receipts  amounted  to  £48,900,  and  miscellaneous  receipts  to  £700. 
The  traffic  receipts  were  already  in  excess  of  the  original  estimates. 
and  the  comparison  was  all  the  more  satisfactory  because  the 
original  estimate  was  for  the  completed  line,  whilst,  as  a  matter  of 
fact,, they  were  still  working  with  one  section  not  electrified.  The 
uncompleted  section  was  that  connecting  the  town  with  the  port  of 
Ensenada.  The  old  horse  line  followed  the  bank  of  the  hatliour 
canal  and  commanded  hardly  any  intermediate  traffic.  The  substi- 
tuted line  ran  along  a  paved  road,  along  which  buildings  were  being 
erected  which  would  give  a  substantial  intermediate  traffic  in 
addition  to  the  normal  traffic  between  the  town  and  the  docks. 
The  necessity  for  obtaining  an  Act  of  Congress,  and  difficulties  with 
regard  to  the  crossing  of  the  railways,  had  delayed  proceedings,  but 
according  to  the  latest  advices,  the  line  was  practically  finished 
saving  the  railway  crossings.  So  far  as  they  understood,  it  would 
take  about  a  month  to  complete  the  crossings.  Extensive  paving 
operations  carried  out  by  the  municipal  authorities  had  interfered 
with  the  traffic  and  also  affected  their  expenses  ratio.  Their 
original  estimate  of  expenses  was  65  per  cent.,  but  the  actual  rate 
was  68  per  cent.  An  analysis  of  the  account,  however,  showed  the 
rate  for  the  electric  tramway  to  be  63  per  cent.  As  the  work  was 
still  uncompleted,  they  had  not  dealt  with  depreciation,  but  they 
recognised  that  as  a  charge  which  could  not  be  neglected.  The 
traffic  receipts  for  the  current  year  were  somewhat  in  excess  of  the 
corresponding  period,  but  he  was  disappointed  that  they  did  not  show 
a  substantial  increase.  Their  local  director  attributed  it  to  the  eflfect  of 
the  electrification  of  the  municipal  horse  line,  and  possibly  he  was 
correct,  but  in  view  of  the  rapid  growth  of  the  town  coupled  with 
their  possession  of  the  best  routes,  he  (the  chairman)  did  not  fear 
for  the  future.  It  was  a  matter  of  very  great  concern  to  the 
directors  that  so  large  a  proportion  of  the  profits  had  been  swept 
away  by  the  fraud  of  an  employe,  and  it  was  a  matter  of  still 
greater  concern  to  them  to  find  the  frauds  continued  over  a  con- 
siderable length  of  time  without  discovery.  Proceeding  to  explain 
the  company's  system  of  control  at  La  Plata,  the  chairman  said 
they  had  i\l.  Boutell  as  local  director,  who  acted  as  intermediary 
between  the  company  and  the  authorities,  and  advised  the  board 
on  questions  of  policy,  but  who  did  not  interfere  with  details  of 
working.  The  manager,  Mr.  Dore,  was  the  manager  of  the  old 
horse  tramways,  and  he  did  the  routine  work,  and  referred  to  the 
local  director  in  cases  of  difficulty.  Two  years  ago,  their  accountant 
resigned  his  position,  and  the  local  director  found  a  man  on  the 
tpot,  Mr.  Allan,  whose  credentials  were  satisfactory,  and  he  was 
appointed.  Outside  there  was  what  was  locally  called  the  station- 
master.  The  tramway  conductors  got  out  way  bills  showing  the 
tickets  issued,  i:o,,  and  each  day  paid  their  takings  to  the  station- 
master,  whose  duty  it  was  to  pay  them  into  the  bank.  It  was  the 
manager's  duty  to  see  that  the  amount  paid  into  the  bank  tallied 
with  the  way  bills.  The  company's  payments  were  made  from 
another  bank  and  cheques  were  signed  by  the  manager  or  director 
and  countersigned  by  the  accouatiknt,  aad  before  the  cheque  was 


signed  the  accountant  had  to  produce  the  corresponding  merchant's 
invoice  or  other  document  to  be  marked  by  the  manager.  There 
were  local  auditors,  whose  duty  it  was  to  examine  the  cash  accounts, 
and  monthly  accounts  were  sent  to  the  London  office,  from  which 
the  company's  books  were  made  up.  Up  to  1911,  Messrs,  Fowler 
and  Co,  audited  for  the  company  locally,  but  from  that  date 
Messrs.  Nordaby,  Brewster  &  Co.,  who  were  in  close  touch  with  the 
company's  London  auditors,  had  done  the  work.  The  board  were  on 
the  point  of  sending  out  the  balance-sheet  when  they  received 
a  telegram,  stating  that  frauds  had  been  discovered.  They  at 
once  instructed  Messrs.  Nordaby,  Brewster  iV;  Co.  to  make  a  strict 
examination  of  the  accounts  for  the  past  two  years,  and  it  came  as 
a  terrible  blow  to  the  board  to  learn  that  frauds  amounting  to  nearly 
£10,000  had  been  going  on  over  a  period  of  nearly  two  years.  The 
accountant  had  obtained  money  from  the  stationmaster  and  had 
manipulated  his  books,  and  had  also  retained  money  due  to  suppliers 
and  produced  duplicate  invoices  and  got  cheques.  It  was  incom- 
prehensible to  the  board  how  the  frauds  escaped  the  notice  of  the 
manager,  and  how  he  and  the  auditor  signed  monthly  sheets 
without  discovering  the  discrepancies  between  them  and  the  actual 
balance  in  the  bank.  Mr.  Woodrow,  the  secretary,  was  now  in  La 
Plata,  and  Mr.  Hamilton,  the  chairman,  was  on  the  high  seas,  with 
full  power  to  act.  and  would  remain  in  La  Plata  to  make  arrange- 
ments for  protecting  the  company's  interests.  Referring  next  to  a 
note  in  the  auditors'  certificate  regarding  the  value  of  stores,  the 
chairman  said  that  that  had  relation  to  a  quantity  of  old  material 
valued  at  £1,200  or  .*;l,30(t,  and  he  could  not  say  what  the  true 
value  of  it  was.  As  regarded  the  procedure  that  day,  he  suggested 
that  they  might  either  formally  adopt  the  report  and  call  another 
meeting  when  Mr.  Hamilton  came  back,  or  else  adjourn  the  present 
sitting. 

Mr.  H.\rmood  Banner,  M.P.,  seconded  the  motion,  and  also 
expressed  regret  at  the  frauds  which  had  occurred. 

Replying  to  a  question,  the  Chairman  said  that  an  application 
was  at  once  made  for  a  warrant  for  the  arrest  of  the  accountant, 
but  apparently  they  did  things  in  a  diff'erent  maniier  in  that 
country,  and  the  Judge  was  holding  an  inquiry  not  only  into 
the  actual  losses  of  the  company,  but  with  regard  to  who  was 
responsible  for  allowing  them  to  be  robbed,  but  he  had  not  com- 
municated anything  to  them. 

A  long  discussion  took  place,  principally  with  regard  to  the 
advisability  of  getting  auditors  for  the  company  who  were  actually 
represented  by  a  branch  in  Buenos  Ayres,  and  eventually  the  meeting 
was  adjourned  till  a  date  to  be  fixed  after  the  return  <pf  Mr. 
Hamilton. 


Perth  Electric  Tramways,  Ltd,  (W.i.). 

The  directors'  report  shows  that,  for  the  year  ended  December, 
1911,  there  was  a  profit  of  £37,893,  which  is  an  appreciable 
increase  over  any  former  year  and  compares  favourably  with  the 
year  1910,  which  was  adversely  affected  by  the  strike  of  conductors 
and  motormen.  The  directors  have  already  distributed  an  interim 
dividend  of  2i  per  cent,  on  the  ordinary  shares,  and  now  recommend 
the  payment  of  a  further  2 J  per  cent.,  making  5  per  cent,  for  the 
year.  After  making  this  payment  and  distributing  the  dividend  on 
the  preference  shares,  and  interest  and  sinking  fund  on  the  first  and 
second  debentures,  there  remains  a  balance  of  £9,742.  The  directors 
recommend  that  <; 9,000  of  such  amount  should  be  placed  to  cash 
reserve  fund,  bringing  such  fund  up  to  £19,741,  leaving  £742  to  be 
carried  forward.  As  stated  in  the  circular  issued  in  .Tune,  the 
directors  have  signed  a  provisional  contract  for  the  sale  of  the 
undertaking  to  the  Government  of  the  State  of  Western  Australia 
for  £475,000,  which  agreement  iaconditionalCamongst  other  things) 
on  the  Government  obtaining  certain  consents  from  the  various 
municipal  authorities  from  whom  the  company's  concessions  are 
held.  As  the  Perth  City  Council  refused  to  give  its  consent,  the 
Government  took  the  necessary  steps  to  bring  in  an  Act  of  Parlia- 
ment enabling  them  to  purchase  the  tramways  without  the  consent 
of  the  Perth  City  Council,  and  the  Bill  is  now  before  Parliament. 
There  seems  to  be  no  doubt  that  the  Bill  will,  in  due  course,  become 
law,  and  after  an  intimation  has  been  received  that  the  Bill  has  been 
passed  by  the  Western  Australian  Parliament,  the  necessary  meetings 
of  shareholders  will  be  called,  and  the  agreement  submitted  for 
confirmation.  The  latest  information  received  is  that  the  Bill  has 
passed  the  second  reading  and  is  now  in  the  Committee  stage. 
The  amount  of  the  first  debenture  stock  redeemed  in  respect  of 
the  year  under  review  is  £5,050  at  a  cost  of  £5,207.  The  directors 
record  their  appreciation  of  the  services  of  Mr.  Somerset  and  his 
staff  during  the  year. 

Mr.  H.  J.  Somerset,  the  manager  and  engineer,  in  his  report, 
says  that  during  the  year  1911  no  new  construction  work  was 
carried  out.  The  trams  travelled  1,230,910  miles,  as  against 
1.011,,''ilO  miles  in  1910.  The  total  receipts  were  £86,.528,  as 
against  £68,455  in  1910,  an  increase  of  £18,073.  The  total  Perth 
expenses  in  1911  were  £45,441,  as  against  £38,479  in  1910,  an 
increase  of  £6,962.  The  excess  of  receipts  over  expenditure  was 
therefore  £11,111  greater  than  in  1910.  The  earnings  per  car-mUe 
were  16'87d.  in  1911,  as  against  16'24d.  in  1910  ;  while  the  expenses 
were  8'S5d.,  as  against  9'13d.  in  1910.  The  expenses  per  cent,  of 
earnings  in  1911  were  52'47  per  cent.,  as  against  .56'21  per  cent,  in 
1910.     The  mileage  constructed  is  30  miles  11  chains. 


South  Metropolitan  Electric  Light  and  Power  Co., 

Ltd. — The  transfer  book  and  register  wiU  be  closed  from  August 
19th  to  Slst  inclusive,  for  the  preparation  of  warrants  for  dividends 
payable  on  31et  inat. 
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Manaos  TraiuMays  and  Li);ht  Co.,  Ltd. 

Thk  directors  in  their  third  annual  report  for  the  year  ended 
April  HOth,  l'.M2,  state  that  durinjr  the  year  both  the  tramway  and 
lifthtinp  socliuna  of  the  bu^incfls  improved.  The  tramway  receipts 
amounted  to  t;  10',l,718and  the  litjhtiriK  to  ii:!."i,l)03,  aftainst  £10.'),K67 
and  £!tli,iV.ii'i  respectively  for  the  previous  year.  The  number  of 
pa.sBen);ors  carried  has  increaBcd  by  2:M,0()0,  and  four  large  cars 
are  beinpf  put  into  service  to  cope  with  the  increased  business. 
The  public  lipfhtinu  has  been  increased  by  the  addition  of  the 
'2'^  arc  lamps,  the  company  now  supplying  electricity  for  34.5  arc 
lamps,  and  with  every  likelihood  of  a  further  increase  being 
neces.sary  in  the  near  future.  In  the  private  lighting  section 
."■>il  new  customers  have  been  secured,  increasing  the  number  of 
lil-t'.r.  lamps  by  l.'.idO.  and  making  the  total  number  of  lamps 
now  connected  iri.OC.'j.  The  property  has  been  maintained  in  first- 
class  condition  and  is  well  equipped,  every  care  having  been  taken 
to  place  the  company  in  a  position  to  meet  the  demands  of  the 
public.  Up  to  the  present  time  the  company  has  confined  its 
operations  to  electric  traction  and  lighting,  but  it  is  now  actively 
engaged  negotiating  for  the  sale  of  power  to  the  various  works  in 
Manaos.  The  result  of  the  company's  operation  for  the  year  is  a 
profit  of  ii34,t<2s,  which  compares  with  i;:i0,l31  for  the  previous 
year.  After  providing  for  London  expenses,  fee,  and  debenture 
interest  amounting  to  £1H,510,  there  remains  a  balance  of  £l(i,319, 
plus  £3,6(1!)  brought  forward,  making  £r.i,>'2S,  which  the  directors 
recommend  should  be  dealt  with  in  the  following  manner:- 
To  contingencies  reserve,  making  a  total  to  the  credit  of  this 
account  of  £10,0(iO,  £2,500;  to  renewals  reserve,  making  a  total 
to  the  credit  of  this  account  of  ^l.'i.OOO,  f.l.iiOO  ;  dividend  on 
£300,000  ordinary  shares  at  rat«  of  £3  per  cent,  per  annum,  £9,00o  ; 
to  be  carried  forward  £3,32.^.  The  meeting  is  to  be  held  in  London 
on  August  JOth. 

I'ndcrjfround  Electric  Itailways  Co.  of  London.  Ltd. 

Thk  directors  in  their  report  for  the  .Tune  half-year,  state  that 
the  net  revenue  from  investments  and  properties  (including  general 
interest),  after  deducting  general  expenses,  amounted  to  £20f^,*)t)ti, 
plus  amount  receivable  under  guarantee  on  Metropolitan  District 
Railway  assented  first  preference  stock  £2, t)87,  making  £211,352, 
less  interest  charges  on  £1,730,0(10  4{  per  cent,  bonds  of  1933 
remaining  outstanding,  and  expenses  of  redemption  of  £1,088,700, 
redeemed  .lanuary  15th,  11(12,  which  absorbed  £43,447,  leaving  a 
surplus  of  £107, '.I0()  This  amount  will  be  applied  as  follows: — 
In  payment,  on  September  2nd,  1912,  of  interest  at  the  rate  of  6  per 
cent,  per  annum  on  £1,181,981  c  per  cent,  first  cumulative  income 
debenture  stock  for  the  June  six  mouths,  £35,459  ;  interest  at  the 
rate  of  4  per  cent,  per  annum  plus  income-ta.x  on  £0,110,031  6  per 
cent,  income  bonds  of  li'ls  for  the  .Tunc  six  months,  £129,771  ; 
balance  carried  forward,  £2,(;7(i.  The  income  from  investments 
for  the  half-year  shows  an  increase  of  j;  101,877  over  that  for  the 
corresponding  half-year  of  1911.  Included  in  this  amount  is  the 
income  from  the  company's  holdings  in  the  London  General 
Omnibus  Co  ,  Ltd.,  which  appears  for  the  first  time  in  the  revenue 
account,  and,  therefore,  prevents  a  true  comparison.  By  reason  of 
the  sale  of  the  power  house  undertaking  to  the  Metropolitan 
District  and  London  Electric  Railways  .loint  Committee,  as  of 
January  1st,  1912,  the  income  from  the  operation  of  that  under- 
taking disappears  from  the  revenue  account,  as  does  the  charge  for 
interest  on  the  securities  redeemed  with  the  proceeds  of  such  sale. 

The  traffic  and  working  expenses  of  the  railway  companies 
and  of  the  London  United  Tramways,  Ltd.,  have  been  adversely 
affected  by  the  general  labour  unrest  during  the  half-year.  The 
Metropolitan  District  Railway  Co.  has  paid  in  respect  of  the  half- 
year  a  dividend  at  the  rate  of  2  per  cent,  per  annum  on  its  ."i  per 
cent,  second  preference  stock,  on  which  no  payment  was  made  for 
the  corresponding  period  last  year.  The  London  Electric  Railway 
Co.  has  paid  dividends  at  the  same  rates  in  respect  of  this  half-year 
as  in  the  corresponding  half-year.  The  construction  of  the 
Paddington  and  Charing  Cross  extensions  is  proceeding  satis- 
factorily. The  Bills  promoted  by  the  Metropolitan  District  Railway 
Co.,  the  London  Electric  Railway  Co.,  the  Edgware  and  Hampstead 
Railway  Co.,  and  the  London  United  Tramways,  Ltd.,  the  main 
provisions  of  which  were  explained  at  the  last  meeting,  received 
Royal  Assent  on  August  7th. 

The  directors  proceed  to  give  particulars  of  the  scheme  for  the 
fusion  of  the  interests  of  the  company  and  the  London  General 
Omnibus  Co.,  Ltd.,  and  the  progress  that  has  been  made  with  it. 

The  item  stocks,  shares  and  other  property  stands  in  the  books  at 
£13.518,642,  and  consists  of  stocks  and  shares  in  as.sociated  com- 
panies, us  well  as  of  lands  and  buildings.  The  increase  of 
£2,529,950  in  the  figure  shown  in  the  balance-sheet,  as  compared 
with  the  corresponding  figure  (£10,988,080)  at  December  31st,  1911, 
results  mainly  from  the  acquisition  of  the  ordinary  stock  of  the 
London  General  Omnibus  Co.,  Ltd.,  acquired  under  the  scheme,  and 
from  expenditures  in  connection  with  the  Edgware  and  Hampstead 
Railway.  The  new  capital  items  appearing  in  the  balance-sheet 
are  the  first  cumulative  income  debenture  stock  the  "  A  "  ordinary 
shares,  and  an  addition  to  the  6  per  cent,  income  bonds  of  1948, 
which  securities  were  issued  in  exchange  for  the  ordinary  stock  of 
the  old  London  General  Omnibus  Co.,  Ltd.,  under  the  terms  of  the 
scheme.  The  item  of  calls  unpaid  (in  course  of  collection)  has 
been  reduced  during  the  half-year  from  £111,477  to  £7,477.  As  a 
result  of  the  sale  of  the  power  house  undertaking,  material 
improvement  in  the  position  of  the  company  is  shown  in  the  balance- 
sheet.  The  4  per  cent,  first  power  house  debentures,  amounting  to 
.*;  1,000,000,  have  been  paid  off,  and  the  4i  per  cent,  bonds  of  1933 
have  been  reduced  by  the  redemption  of  £1,088,700  (leaving  the 
amount  now  outstanding  £1,730,000),  and,  in  addition,  certain 
suspense  items  have  been  either  reduced  or  entirely  written  off. 


Paisley  District  Tramways  Co. 

TUE  result  of  the  half  year's  working  to  Jane  30th,  1'.II2,  is  a« 
follows:  Revenue  £28,697,  expenses  £18,046,  leaving  £10,651, 
less  extra  cost  electrical  energy  due  to  coal  strike  £310,  general 
interest  £274,  interest  on  debentures  £1,600,  and  debenture  sinking 
fund  £750.  leaving  4:7.711  plus  £2,559  brought  forward.  The 
balance  is  1 10,271,  which  is  to  be  disposed  of  thus:  £l,50O  to 
general  reserve  account;  £3,750  to  dividend  on  £150,000  cumu- 
lative 5  per  cent,  preference  shares  for  the  half-year  ;  £1,000  to 
preference  share  sinking  fund  ;  £2,025  to  dividend  at  the  rate  of  25 
percent,  per  annum  on  theordinary  shares  for  the  half-year  ;  carrying 
forward  £1,996.  The  traffic  reeeiiits  show  an  increase  of  £2,359, 
compared  with  the  receipts  for  the  corresponding  half-year  of  1911. 
Owing  to  the  increasing  traffic  four  additional  cars  have  been 
ordered  and  will  be  put  into  service  shortly.  The  expenses  were 
£3.,3C3  in  excess  of  the  exiienses  for  the  first  half  of  I'.ill.  This 
increase  is  to  a  considerable  extent  in  connection  with  the 
maintenance  of  the  permanent  way,  necessitated  largely  by  the 
increasing  heavy  commercial  motor  traffic.  The  dividends  will  be 
paid  on  23rd  inst. 

liiilf-year  Miles  Passengers  Traffic    Average  Car-  No.  of 

ended—  open.  carried.  receipts,      fate,  mileage,  cars. 

Deo.,    1910    ,.  14-69  6,766,778  £24,773         l-08d.  611,781  60 

June,  1911    . .  17-98  6.009,072  £26.121          l-04d.  659.081  6C 

Dec,    I'.ill   ..  17-98  6,487.08:t  £2».736          1-C6d.  608,603  66 

June,  11M2    , .      17-98  6,597,679  i;28,480  1043.  019,860  66 


'I'be   American    General   Electric. — The  New  York 

correspondent  of  the  Timps.  writing  on  July  2''>th  on  the  subject  of 
Business  in  the  United  States,  '  states  that  General  Electric  stock 
advanced  vigorously,  the  reason  being  an  announcement  that 
stockholders  would  be  given  a  30  per  cent,  stock  dividend.  The 
dividend,  he  goes  on  to  state,  was  not  wholly  ut  expected,  but  it  is 
"one  of  the  largest  melons'  received  by  stockholders  of  any 
Corporation  for  a  long  time  ....  The  company's  stockholders  will 
meet  on  August  2','th  to  vote  upon  the  proposed  increase  in  the 
capital  stock  from  SsOOoO.OOO  to  $105,000,000.  After  such 
increase  there  will  be  paid  to  stockholders  of  record  December 
3l8t.  1912.  nut  of  the  surplus  earnings  of  the  company,  a  dividend 
of  $30  ]ier  share,  payable  in  stock  of  the  company  at  par.  Such 
dividend  is  to  recoup  stockholders  in  part  for  dividends  pa.^sed  or 
reduced  in  the  years  after  1893.  For  the  future  financial  needs  of 
the  company  it  is  proposed  to  issue  debentures  from  time  to  time, 
and  for  this  purpose  the  directors  have  authorised  an  issue  of 
debentures  limited  to  S60.000.000  bearing  5  per  cent,  interest 
or  less." 

Falkirk    Electric    Construction  Syndicate,    Ltd.— 

An  extraordinary  general  meeting  has  been  held  to  confider  a 
resolution  that  the  capital  be  increased  for  the  purpose  of  carrying 
out  the  scheme  for  the  exten-sion  of  the  Falkirk  tramways  to 
Grangemouth.  The  resolution  was  moved  by  Mr.  G.  M.  Brown, 
chairman  of  the  board  of  directors,  who  presided.  A  direct  nega- 
tive was  moved  and  seconded  by  Mr.  A.  W.  Tait  and  Mr.  George 
Balfour  respectively,  and  after  a  vote  this  became  the  finding  of 
the  meeting.  The  effect  of  the  decision  is  that  the  extension  of  the 
tramways  to  Grangemouth  will  be  delayed. 

Paignton    Electric   Lijtht    Co..     Ltd. — The    annual 

meeting  wa-s  held  on  Wednesday  last  week.  During  the  year 
£6,967  was  expended  on  capital  account,  chiefly  on  new  mains, 
cables  and  machinery.  The  trading  showed  a  profit  of  £847,  less 
£306  for  depreciation,  leaving  a  gross  profit  of  £541.  The  sale  of 
electricity  increased  during  the  year  from  £822  to  £1,667.  The 
destructor  showed  a  profit  of  £142,  and  the  tarring  department  of 
£239.  Since  December  Slst  new  condensing  plant  has  been 
installed,  at  a  cost  of  £1,200. 

Continental. — FiiAXCE.- — The     balance-sheet     of     the 

Compaynie  Continentale  Edison,  of  Paris,  for  the  last  financial 
yearshowsa  profit  of  £154,420,  as  compared  with  only  £134,708  in 
the  preceding  12  months. 

Switzerland. — The  report  of  Messrs.  Brown.  Boveri  &  Co.,  of 
Baden,  for  the  last  fiaancial  year  shows  a  net  profit  of  £97,772.  as 
compared  with  only  £92,001  in  the  preceding  12  months.  The 
dividend  is  being  maintained  at  7  per  cent. 

Waste  Heat  and  Gas  Electrical  Generatin"'  Stations, 

Ltrt. — The  directors  have  declared  an  interim  dividend  at  the  rate 
of  5  per  cent,  per  annum  for  the  half-year  ejided  July  31st,  payable 
less  income-tax  on  Aui;ust  31st. 

Claud  nainilton.  Ltd. — The  directors'  report  for  the 

year  ended  April  30th  a  net  profit,  including  £2.060  brought  for- 
ward, of  £6,964.  .-Vfter  writing  down  property  account  by  £500, 
a  dividend  of  10  per  cent,  is  declared,  carrying  forward  .£2,698. 

Electric  Supply  Co.  of  Victoria.  Ltd.— The  directors 

have  declared  a  dividend  of  6  per  cent,  on  the  preference  shares  on 
account  of  arrears. 

Para  Electric  Kailways  and  Lightinff  Co.,  Ltd.— 

The  directors  announce  an  interim  dividend  at  the  rate  of  10  per 
cent,  per  annum  on  the  ordinary  shares  for  the  half-year. 

Liverpool  District  Lighting  Co.,  Ltd.— The  directeis 

have  declared  an  interim  dividend  of  2  per  cent. 

Tyneside  Electrical  Development    Co.,   Ltd.— The 

directors  have  declared  an  interim  dividend  of  5  per  cent. 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumBtances, 


STOCKS    AND    SHARES. 


Wednesday.  August  I4th. 


CHEMICALS,  &c. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

a  Add,  Hydrochlorio 

per  cwt. 

6/. 

a     „     Nitric 

22/. 

a     „     Oxalic           

per  lb. 

2|d. 

a     ,.      Sulphuric 

per  cwt. 

5/6 

a  Ammoniac  Sal 

42/- 

a  Ajnmouia,  Muriate  (large  crystal 

per  ton 

£29  10 

a  Bleaching  powder  . . 

£5  10 

a  Bisulphide  of  Carbon      . . 

£18 

a  Borax 

£16  10 

a  Copper  Sulphate 

£24  15 

a  Lead,  Nitrate          

£26  10 

a      „      White  Sugar 

£25  10 

a       „      Peroxide 

£82 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

84d. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        „       Chlorate 

per  lb. 

3M. 
4il,d. 

a        „       Perchlorate 

a  Potassium,  Cyanide  (98/100  %)  . . 

7id. 

(for  mining  purposes  only) 

a  Shellac          

per  cwt. 

70/. 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

£610 

a        „        Recovered 

^ 

£5  10 

a        „         Lump 

£6  6 

J  Soda,  Caustic  (white  70/72  %)    . . 

^^ 

£10  6 

a      „     Chlorate        

per  lb. 

8|a. 

a      „     Crystals         

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

per  lb 

3d. 

METALS,  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£80 

6           „           Wire,  in  ton  lots    . . 

,, 

£102 

b           „           Sheet,  in  ton  lots   . . 

£120 

p  Babbitt's  metal  ingots     . . 

£38  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per'lb. 

iljd. 

8d.'inc. 

c      „     Tube  (brazed) 

lljd. 

}d.  inc. 

c      „         „     (solid  drawn) 

loa. 

id.  inc. 
Ad.  inc. 

c      „     Wire,  basis 

9Jd. 

c  Copper  Tubes  (brazed)     . . 

l/Oid. 

}d.  inc. 

c        „           „      (solid  drawn) 

,, 

113d. 

Jd.linc. 

g       „      Bars  (best  selected) 

per  ton 

£56 

g       „       Sheet           

,, 

£P5 

g       „      Rod 

£95 

d       „      (Electrolytic)  Bars 

,1 

£82 

lOs.'  inc. 

d       „                 „           Sheets     .. 

£100 

IDs.  inc. 

d       „                 „           Rods 

„ 

£68  lOs. 

10s.  inc. 

d       „                 „           H.C.  Wire 

per  lb. 

loga. 

Jd.  dec. 

/Ebonite  Rod           

6/8 

f       „         Sheet         

4/9 

n  German  Silver  Wire 

1/7 

ft  Gutta-percha,  fine 

6/0  to  8/6 

ft  India-rubber,  Para  fine   . . 

SI- 

Id',  inc. 

i  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

61/- 

2  4  inc. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

£14 

g  Lead,  English  Pig 

£19  15  to  £20 

inc. 

m  Manganin  Wire  No.  28  .. 

per  lb. 

6/6 

g  Mercury         

per  bot. 

£8  6 

5s.  dec. 

e  Mica  (in  original  cases)  small  . . 

per  lb, 

6d.  to  8s. 

e      „               „           „      medium 

jj 

8/6  to  6/. 

e      „                 „             „       large    . . 

„ 

7/6  to  11/- 

p  Phosphor  Bronze,  plain  castings 

jj 

lld. 

j>         „            „    rolled  bars  &  rods 

1/Oi 

p         „           „  rolled  strip  &  sheet 

1/1 

o  Platinum       

per  oz. 

185/- 

d  Silicium  Bronze  Wire      . . 

per  lb. 

lld. 

r  Steel.  Magnet,  in  bars 

per  ton 

£56 

g  Tin,  Block  (English) 

£210  to  £211 

£2  inc. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/6 

p  White  Anti-friction  Metals 

per  ton 

£46  to  £160 

k  Zino,  Bh't  (Vieille  Montagne  bnd.) 

£29  16 

Quotations  eapplied  by- 


a  Q.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

e  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co, 

e  F.  Wiggins  &  Sons, 

/India-Rubber,  Gutta-Peroha    and 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare, 
b  Edward  TUl  &  Co, 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd. 

n  P.  Ormiston  &  Sons 

o  Johnson,  Matthey  &  Co.,  Ltd 

p 

r  W,  F,  Dennle  &  Co, 


Calgary  Power  Co.— The  directors  report  that  a  com- 
mencement was  made  with  the  delipery  of  power  on  May  1st,  1911, 
but  only  on  a  very  limited  scale.  Subsequently,  however,  a  full  ser- 
vice was  undertaken,  and  the  accounts  now  presented  show  a  total 
of  $S1,,S18  in  respect  of  gross  earnings  for  the  eight  months  from 
May  Ist  to  December  31st,  1911,  including  dividend  on  investment. 
The  net  earnings  totalled  861,600,  and,  after  deducting  interest 
charges,  amounting  to  817,600,  there  remains  a  surplus  of  $14,000 
to  be  carried  forward.  Construction  work  is  now  being  rapidly 
completed,  with  the  exception  of  the  storage  reservoir  and  second 
transmission  line,  but  the  latter  will  probably  be  finished  before 
the  coming  winter  season,  while  the  reservoir  dam  has  already  been 
handed  over  by  the  contractors,  and  the  directors  confidently  expect 
that  a  sufficient  quantity  of  water  will  be  stored  for  use  during  the 
low  stage  of  the  river  this  year,  thereby  materially  increasing  the 
capacity  of  the  plant  and  ensuring  a  more  reliable  service. 


Tuesday  Evening. 
Although  the  Stock  Exchange  usually  expects  to  drag  through 
the  holiday  season  with  little  to  disturb  the  tenor  of  its  dulness, 
the  present  month  has  proved  an  exception  to  general  custom,  and 
(juite  a  distinct  revival  of  speculative  interest  has  been  witnessed 
in  many  departments.  This  is  chiefly  to  be  accounted  for  by  the 
extremely  low  levels  to  which  the  majority  of  stocks  had  fallen, 
owing  to  the  over-speculation  in  the  earlier  part  of  the  year,  and 
the  consequent  ease  with  which  they  rose  when  the  re-investment 
of  the  half-yearly  dividends  began  to  take  place. 

As  our  lists  of  last  week  very  clearly  proved,  most  of  the  concerns 
connected  with  the  electrical  industry  did  not  share  in  this  depre- 
ciation, but  are,  on  the  contrary,  considerably  better  since  the 
beginning  of  the  year.  Therefore,  it  is  only  natural  to  find  that 
the  stocks  and  shares  which  we  quote,  do  not  supply  any  very 
decided  tendency  except  in  the  case  of  those  in  the  Home  Railway 
market,  where  prices  have  been  subjected  to  the  influences  referred 
to  in  the  previous  paragraph. 

Undoubtedly  the  railway  stocks  have  been  the  most  interesting, 
and  some  really  good  advances  have  been  scored.  After  creeping 
up  steadily  throughout  last  week,  prices  became  almost  buoyant  on 
Monday.  Large  lines  of  stocks  were  bought  which,  it  was  said  in 
the  .Stock  Exchange,  were  on  behalf  of  the  syndicates  who  forced 
prices  uji  in  the  spring.  Chief  attention,  as  usual  anmng  electrical 
railways,  was  paid  to  Metropolitans  and  Districts,  which,  after 
their  continued  dulness,  had  come  back  to  a  level  giving  ample 
margin  for  recovery.  The  former  jumped  32  to  B7,  and  Districts, 
with  a  three  points  rise,  managed  to  climb  over  40  again.  Opinion 
is  divided  as  to  the  staying  power  of  these  stocks,  the  sharpness  of 
the  appreciation  leading  to  the  fear  that  an  equally  quick  reaction 
may  follow.  City  and  South  London,  though  by  no  means  a  bad 
market,  did  little  more  than  recover  the  point  they  lost  last  week. 
Profit-taking  after  the  rise  which  followed  the  opening  of  the  ex- 
tension to  Liverpool  Street  led  to  a  fall  of  a  point,  to  7(),  in  Central 
London  Ordinary.  There  is  still  some  fear  expressed  that  the  extra 
passengers  carried  will  not  justify  the  expenditure,  as  it  is  thought 
that  the  end  of  the  journey  for  the  majority  will  still  be  the  Bank 
Station. 

Though  Underground  Electric  Railway  6  per  cent.  Income  bonds 
have  shared  in  the  general  improvement,  with  a  rise  of  three  points 
to  91,  they  were  not  directly  influenced  by  the  report,  issued  on 
Monday  evening,  which  was  very  much  according  to  market  expec- 
tations. Any  true  comparison  with  the  results  of  last  year  is 
impossible  owing  to  the  inclusion  of  the  income  derived  from 
holdings  in  the  London  General  Omnibus  Company,  but  the  pay- 
ment of  a  dividend  of  4  per  cent,  on  the  6  per  cent.  Income  bonds 
(compared  with  1  i  per  cent,  a  year  ago)  and  a  carry  forward  of 
£•2,700  shows  that  satisfactory  progress  has  been  made.  The  chief 
cause  of  the  increased  revenue  is,  of  course,  due  to  the  acquisition 
of  the  omnibus  stock,  but  it  is  interesting  to  note  that  the  payment 
of  2  per  cent,  on  District  Railway  second  Preference,  as  against 
nothing,  meant  £  13,S0O  extra  for  the  Underground  Company, 

English  electricity  supply  shares  have  not  displayed  any  great 
activity  of  late,  though  what  movements  there  have  been  are 
generally  in  an  upward  direction.  On  top  of  their  recent  rise, 
County  of  London  Preference  have  put  on  another  i  to  12  J,  while 
Brompton  and  Kensington  Oriiinary  and  Westminster  Ordinary 
have  gained  equal  amounts  to  8  J  and  85  respectively.  Amongst 
English  tramways,  the  only  movement  that  calls  for  special  mention 
is  a  drop  of  ,'  in  London  United  Tramways  Preference  to  5J,  and 
except  for  recoveries  in  India-Rubber  and  Gutta-Percha,  Babcock 
and  Wilcox  and  Edison  &  Sn-an  "A"  shares,  there  is  nothing  of 
particular  interest  in  the  manufacturing  division. 

The  Latin-Canadian  group  has  shown  some  disposition  towards 
recovery  after  the  falls  which  naturally  followed  the  large 
advances.  Mexico  Tramways  have  been  very  active,  dropping  back 
at  one  time,  but  at  the  lower  level  support  was  forthcoming  with  a 
result  that  a  further  rise  of  two  points  to  128^  was  scored  by  the 
Common  and  half  that  amount  Ijy  the  5  per  cent,  bonds. 
Rio  de  Janeiro  Tramways  improved  at  one  time,  but  the  rise  was 
not  maintained.  Monterey  Light  and  Power  Debenture  have  been 
in  some  request,  and  Canadian  General  Electric  Common  have  also 
advanced.     Sao  Paulo  First  Debenture  declined  a  point  to  106. 

The  issues  of  the  British  Columbia  Electric  Railway  have  been 
bought  fairly  extensively,  and  the  Deferred,  Preferred  and  5  per 
cent.  Preference  have  each  gained  a  point,  but  Anglo-Argentine 
Tramways  First  Preference  fell  back  jJ,  to  ri\. 

Chief  interest  in  the  Telegraph  market  has  been  centred  upon 
Marconi  shares,  vhich  have  slumped  rather  severely.  It  was,  of 
course,  according  to  Stock  Exchange  custom  to  put  down  the  price 
when  the  details  of  the  deal  with  the  Government  were  made 
public,  on  the  idea  that  there  was  "  nothing  more  to  go  for  "  ;  but 
the  decline  has  been  aided  by  some  uneasiness  caused  by  the  post- 
ponement of  the  House  of  Commons'  debate  on  the  subject,  and  also 
by  vague  talk  of  improved  patents  which  would  have  a  serious 
effect  on  the  prospects  of  the  company.  The  Ordinary  were  at  one 
time  down  to  i\,  and  Americans  and  Canadians  have  also  been  flat. 
Speculation  in  National  Telephone  Deferred  is  not  on  such  a  large 
scale  as  hitherto,  the  dispof-ition  being  to  await  the  resumption  of 
the  arbitration  proceedings  in  the  autumn.  The  price  has  improved, 
however,  to  144.  Renter's  have  been  very  dul',  falling  15s.  to  lOi, 
on  sales  by  holders  wishing  to  exchange  into  the  new  shares.  Any 
further  drop  on  this  account  is  not  to  be  expected,  as,  allowing  for 
dividend,  the  values  at  present  prices  now  approximate.  Among 
other  changes  in  this  department  may  be  noted  small  rises  in 
Eastern  Telegraph  and  Eastern  Extension. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH   ELECTRICITY   SUPPLY  AND  POWER  COMPANIES. 


Bonrnemontb  A  Poole,  Ord< 

Do.    4i%Pre( 

Do.     Beoond  6  %  Prot. 

Do.    H  %  Deb.  Btcok  . . 
Brompton  &  Kensington,  Ord., 

Do.    7%  Cum.  Pre(.   .. 
Central  Elootrio  Supply,  4  ' 
Ouar.  Del 
Charing  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Pref. . . 

Do.     "  City     Undertaking 
H  %  Cum.  Pref. 

Do.          Do.  4  %  Deb... 
Chelsea,  Ord 

Do.    44%  Dob 

City  of  London,  Ord. 

Do.    6  %  Cum.  Prot.    . . 

Do.    6%  Dob 

Do.    4*%  Second  Deb. 
County  of  London,  Ord. . . 

Do.    6%Pre( 

Do.    4i  %  Deb 

Do,    4j  %  Second  Deb. 
Edmondson's,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    4i  %  First  Mort.  Deb. 
Folkestone 

Do.    6%  Cum.  Pref.    .. 

Do.    4i  %  First  Deb.  . . 
Hove 


1910.11911 


Closing 
Quotations 
Aug.  13tb, 


9}—  lOJ 
9  —  10 

104—  11 

9R  —100 

fj-     H 

ii—  H 
97  —100 
4i—    5 

*i~  *i 

83-  41 
94  —  9fi 

*i—  *i 
97  -100 
174-  10* 
13J-  15i 
1I«  — IDQ 
'M  —109 
Ui-  113 

ui-  m 

IOC  -108 
lOO  —103 


92  —  9r,  X 

74-    8 


6  14  a 

4  1.^  3 

4  14  9 

6  12  6 


Kensington  A  Knlghtsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Eloo.  Power,  44  %  Deb.  .. 
London  Electric,  Ord 

Do.    6  %  Prof 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan         

Do.    4t  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 

Do.    84  %  Mort.  Deb 

Midland  Electric  Corporation ) 

44  %  First  Mort.  Deb. ) 

Newoastleon-Tyne  6  %  Pref.,  I 

Non-Cum.  i 

North  Metropolitan  Power  Bup-  \ 

ply,  S  %  Mortgagee  (Red.)  I 

Netting    Hill,   6  %  Non-Oum.  I 

Pref. ; 

Oxford  

8t.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

Smithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref. . . 

Do.    44  %  First  Deb.  Stock  . . 
Crban,  Ord 

Do.    6%  Com.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Weatmlnster,  Ord, 

Do.    <4%  Cam.  Pref 


Stock 

DlTldends 

Share. 

for 

. 

1910. 

1911. 

E 

9 

9 

Stock 

4 

4 

Stock 
8 

J* 

JJ 

6 

H 

B 

Stock 

4 

4 

6 

n 

4 

e 

4 

4 

stock 

4 

4 

Stock 

8 

8 

100 

H 

^ 

5 

E 

K 

100 

E 

E 

10 

6 

6 

Ii 

7J 

e 

III 

1(1 

6 

7 

7 

100 
E 

^ 

f 

4 

E 

E 

100 

E 

S 

1 

T 

7 

100 

*h 

*h 

£8 

E 

E 

E 

9 

100 

44 

M 

E 

in 

10 

E 

*i 

H 

Closing 

Rise 

Qnotatlons 

+  or 

Aug.  I»th. 

Fall 

— 

7i-    7} 

78-85 

Ii-  IS 

5-    64 

90  —  98 

81-    4 

4-  « 

99  — loa 

88  —  88 

+  4 

974-  994 

*i-    4ixd 

100  —103 

10—  11 

6j-  ^ 

63—    7  xd 

j»=  Ji 

98  —101 

lA-  If-;, 
97  —  100 

^    ' 

al-   8 

804—884 

88-81 

+  k 

B  —    68 

COLONIAL   AND   FOREIGN   ELECTRICITY   SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.     6  %  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Oen.  El.  Com. 

Do.    7%  Pref.    ., 
Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Bleo.  Lt.  and  P.  of  Cochabamba,  1 

6  %  Bonds ) 

Elec.  Supply  Victoria,  6  %  1st  1 

Mort.  Deb.  I 

Elec.  Dev.  Ontario,  6   %    Ist  I 

Mort.  Bonds  i 

Ealgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

EaministiquiaPower,6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    E  %  1st  Mort.  Gold  Bds, 


6 

R 

R 

E 

84 

84 

E 

E 

E 

100 

E 

6 

$100 

7 

7t 

$100 

7 

7 

1 

8 

«t   : 

100 

6 

100 

6 

6 

100 

S 

E 

t600 

E 

E 

10/- 

Nil 

1 

K 

B 

(600 

S 

E 

6 

100 

6 

6 

6 

E 

«100 

4 

4 

$100 

7 

7 

E 

E 

%-  98 

-A 

14  -119 

+  1 

20  —124 

9t'Z,7*' 

91  —  93 

81  —  84 

99  -101 

ofliof 

ij-  n 

02  -105 

89  —  91 

93  -  96 

09  -112 

+  1 

96i-  984  xd 

-4 

E  19 
4  19 


Monterey  BIy.  Light  &  Power, ) 

5  %  Ist  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal, } 

E  %  Ist  Mort.  Bonds  / 

Biver  Plate,  Ord 

Do.    6  %  Non  Cum.  Pref.      .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  I 

Ist  Mort.  Deb. ) 

Shawinigan  Water,  Capital 

Do.    6%  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb. 


1st  Mort.  Deb.  j 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt.,  1 
let  Mort.  6  %  Gold  I 


$100 
$600 
Stock 


$100  I 
$600  ' 
Stock 

Do.  : 


Hid. 


es4-  904 

233  -248  xd 

39  —  43 
240  —250 
109  —114 
101  —103 

99  -101 

lov!  —157 
108  —110 
104  —106 
994—1014 
904—  924 

U-iA 
1064—1074 


TELEGRAPH   AND   TELEPHONE   COMPANIES. 


Amazon  Telegraph 

Do.    6%  Deb,  Red.      .. 
American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  •  Portuguese   Tel.,  6  " 
Mort.  Del 
Chill  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb 
Cuba  Telegraph     . . 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord, 

Do.     10  %  Cum.  Pref.  . . 
Direct  Umted  Btates  Cable 
Direct  W.  India  Cable,  44  ' 
Reg.  De 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do.    4  %  Mort.  Deb.    . . 
Eastern  Extension 

Do.    4  %  Deb 

East  and  B.   Africa  Tel.  4  ' 
Mt.  Db.  Mauritius  Sul 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common 

Do.    4  %  Cum.  Pref.    .. 
Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


Stock 
$100 
$1000 
Stock 


Nil 

4f 

6 

6 

H 

Ht 

4 

4 

83 

8 

R 

B 

80/- 

80/- 

6 

6 

7 

4 

4 

B 

Bt 

10 

10 

4 

4+ 

1(1 

Id 

44 

6 

44 

*i 

Ii-  73 

96*—  984 

U9  —151 
934-  96s 
674—  694  xd 

113  — 114xd 

aej—  264 

102^—104* 

7*—   73 

824—  844 

9*—  104 
164-  174 

8i-    33 

7—74 

n-    7|id 

98  -100 
1284—181* 

774-  794 
984—1004 
18  —  184 

99  —101 
97  —100 


4i-  4S 


533 

6    1     6 

6     6     0 

4    3     9 

5     7  11 

+  3 

6     5     3 

—  i 

6  13     2 

4  16     2 

4  10    4 

+  * 

4  14    8 

6  14    3 

6  14    3 

6     6    8 

6    9    0 

6    7    0 

4  10    0 

+  ^ 

6    6     5 

+  * 

4    8     1 

3  19    7 

+  A 

6     8    8 

3  19     8 

4     0     0 

5    4     4 

4  12     4 

6    3    1 

6    3    5 

5    6    5 

5    9    7 

-H 

4    6    7 

-A 

4  11    2 

Monte  Video  Telephone,  Ord. .. 

Do.    6%  Pref 

National  Telephone  Def. 

New  York  Telep.,  44%Gen.  Ends. 

Oriental  Telep.  and  Elec. 

Do.    6%  Cam.  Pref 

Do.    4  ■=);,  Red.  Deb 

Pacific  and  European  Tel.,  4  %  I 
Guar.  Debs.  J 

Router's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  I 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1   to  1,6001 

guar,  by  Braz.  Sub.  Tel.  f 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  and  Pref. 

Do.    6%  Debs 

Western  'relegrapb,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

B 

6 

1 

B 

6 

stock 

« 

B 

100 

44 

44 

1 

f) 

8 

1 

B 

6 

Stock 

4 

4 

Do. 

4 

4 

8 

B 

Bt 

Cert. 

B 

6 

Stook 

*4 

44 

6 

R 

R 

fi 

6 

fi 

24 

!14 

'■a 

100 

4 

4 

10 

4 

4 

10 

B 

fi 

10 

B 

6 

100 

6 

6 

10 

7 

6+ 

stook 

4 

4 

$1000 

14 

44 

1-  Ii 

143  —145 
100—101 

iia-  m 

lA-   lA 

88  —  90 
98  —100 


7,'«-  7A 
5i-  6| 
lA-    1? 


24—    2? 

lOi—  10| 

91—  lOi 

1004— IO2I 

12I-  m 


'  DnleBB  olhetniBe  stated,  all  shates  are  folly  paid, 


t  interim  dividend, 


ConAtnnad    0*1    maiK*    s>sa|{e. 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-(«)»iii»iM<i.) 

ELECTRIC   RAILWAYS    AND    TRAMWAYS.— HOME. 


NAMB, 


Bath  Trams,  Pref ,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.       Do.         6%Cum.Pr'f. 

Do,  7%  Non-Cnm.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  2nd  Deb. 

Oentral  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord, 

Do.    6%  Pref.,  1891     .. 

Do.        Do.         1896    .. 
1901    .. 


Do. 


Do. 


4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44%  Deb 

Isle  of  Thanet  Trams,  B%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Eleo.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref, 

Do.    4%  Deb 


Closing 

Rise 

Present 

Quotations 

+  or 

yield 

Aug.  13th. 

Fall 

P.O. 

£  B.  a. 

A-     A 

+  -(S 

Nil 

4'zJ^ 

6    8    1 

6    8    6 

11  —  13 

6—8 

90-93 

6    9    0 

39  —  42 

— i 

67  —100 

6    0    0 

80  —  84 

6    7    2 

76  —  77 

—1 

3  17  11 

81  —  B3 

4  16    6 

73  —  75 

2  13    4 

99  —101 

3  19    8 

34  —  35  xd 

■m 

4  12  10 

106  — l(«xd 

4  12    7 

102  —104  xd 

4  16    2 

102  -104  xd 

4  16    2 

101  -103  xd 

4  17    1 

99  —101 

B  19    3 

lOi—  llj  xd 

6    2    2 

IJ-    24 

Nil 

8    0    0 

71  —  76 

6  18    B 

Si-    25 

4  11    0 

73  -  78 

6    2    7 

81  -  83 

6    0    6 

94  —  96 

4    3    4 

H-    5| 

-fi 

73-77 

6    4    0 

NAMB, 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands    . . 

Do,    B*%Deb 

Do.    8*  %  Pref 

Do.    8J  %  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6  %  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4i  %  First  Pref 

Do.    3|%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    5  %  Pref 

Do.    4i%Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    4i  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do,    4}%  Deb 


Closing 
Quotations 
Aug.  13th. 


76  xd 
1* 


99  —102 

1&-      I^ 


8-   IS 

99  —101 

90  —  92 

i-      I 

2?-    8g 
79  —  83 


+  84 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  1st  Fret,     . . 

Do.    and  Pref 

■  Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Aaokland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44  %  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  Ist  Mort.  Deb.      . . 

Do.    4*  %  Vancouver  Deb.    .. 

Do.    4|%Con.  Deb 

Calcutta  Trams,  Ord,      .. 

Do.    6%Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  . . 

Do.    6%ADeb 

Do,    6%BDeb 


6 

6 

n 

6 

5 

100 

4 

4 

100 

» 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

4J* 

100 

6 

6 

6 

H 

8 

6 

6 

5 

100 

^ 

44 

100 

8 

8t 

100 

H 

6 

100 

6 

6 

40 

44 

4 

100 

*? 

4 

100 

M 

4 

6 

fi 

7 

6 

6 

5 

100 

1 

n1? 

n^ 

6 

B 

6 

100 

6 

6 

100 

6 

6 

$1000 

1 

6 
Nil 

6 

100 

6 

6 

100 

6 

3 

64  -Ei 

-"^ 

5    3    4 

tt:tt> 

6    6    0 

4    4    3 

994-1014 

4    8    8 

101  —103 

4  IG    2 

102  —104 

4  14    4 

UJ-  12  xd 

6    0    0 

97  —  99 

+  1 

4  10  11 

97  —99 

6     10 

7-74 

5    6    8 

4S-    6J 

4  15    3 

1004 -lOSi 

+  1 

4    7    0 

136  -141 

+  1 

5  IS    6 

116  -121  xd 

+  1 

4  19    -2 

1074-1104 

+  1 

4  10    e 

99J-1024 

4    7  10 

103  —106 

4    5    9 

102  -104 

4    6    7 

6J-    6g 

5    5    8 

m-  6A 

+  1^ 

4  16    6 

99  —102 

18    8 

1-    1 

5?t,^^ 

4  10    6 
4  18    0 

96  —99 

6    1    0 

99  —103 

4  17    1 

A-     A 

NU 

86  —  91 

6  10    0 

354-  434 

6  18    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W. A.)  Eleo.  Tr.,  Ord.    .. 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44%lBtDeb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6  %  Ist  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly,,  4)  %  Deb. 


1 
1 

B 

6 

1 

B4 

6 

1 

6 

H 

100 

6 

6 

100 

6 

6 

100 

6 

6 

81000 

6 

6 

$100 

7 

7 

b 

6 

100 

6 

H 

6 

10 

10 

6 

H 

K 

100 

6 

6 

1 

24 

100 

6 

B 

6 

6 

6 

100 

**i 

44 

4100 

**i 

ht 

6 

6 

100 

6 

6 

$100 

10 

lot 

$500 

6 

6 

100 

6 

B 

100 

B 

B 

6 

H 

7 

6 

6 

6 

100 

6 

5 

100 

44 

44 

4=1^ 
1-  li 

1-  li 
93  —  97 

100  —102 
89  —  93 

103  —105 
127  —130 

101  -103 
1024—1014 

7i-     73 

6-64 

100  —102 

lA-     lA 

99  —102 

6i-    53 

97  —  99 

150  —153 

102|-103| 

99i— lOOJ 

260  —265 

105  —107 

824—  854 

96  —  98  xd 

64-    6 

4-    6i 

100  —103 

104  —106 


MANTPACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.    6  %  Prior  Lien  Debs. 

Do.    Deb.  Stk 

B.l.  &  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord.  . . 

Do.     Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb. 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable . . 

Do.    Pref 

Do.    Deb 

Castner-Kellner    . . 

Do.    Deb 


¥1=  p- 

8    0    0 
7    7    8 

+  i\ 

8    3    0 

4    0    0 

1=  r 

93  —  96 

6    4    2 

84  -  87 

5  15    0 

71-    8i 

6    1    3 

6i-    6|xd 

4  14    1 

101  —108 

4    7    6 

96  —  98 

4  11  10 

,V-     H 

Nil 

.58  —  61 

6  11    2 

102  —105 

6  14    3 

2/.  -3/. 

Nil 

4/6  -il- 

Nil 

0-      i 

Nil 

75  —  80 

6    5    0 

52  —  67 

7  17  10 

85  —  40 

11    5    0 

10}—  11 

6  16    4 

m-  6j'3 

99-101 

4  14    1 

+  * 

4    9    1 

«i~     8| 

6    6    8 

102  —106  xd 

4    5    9 

Crompton  &  Co 

Do.    Deb 

Dick,  Kerr 

Do.    Pref. 

Do.    Deb 

Edison  &  Swan,  A,  £8  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    .. 

Do.    Pref. 
Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  6.  &  T.    . . 

Do.    Pref. 
Telegraph  Construction.. 

Do.    Dob 

Wlllans  &  Robinson 

Do.     Pref 

Do.    Deb 


i- 

3 

66  - 

66 

^— 

1  - 

J* 

96  — 

98 

11= 

4' 

75  — 

73 

?- 

Ixd 

li— 

2xd 

74- 

8 

92- 

94 

10  — 

11 

92  — 

97 

12  — 

12!f 

^- 

64 

112  - 

04 

9  — 

10 

9*- 

104 

324- 

344 

Unless  otherwise  stated,  all  shares  are  tnUy  p^d.     f  Interim  dividend. 


Bank  rate  ol  Discount  3  per  cant.,  May  9th,  1912. 
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ELECTRICAL     APPLICATIONS     OF 
REINFORCED    CONCRETE. 


The  foUowinK  article  (abstracted  from  cue  by  P.  Lecler  in  VI ml. 
i'lcctrii/iie),  is  solely  concerned  with  the  foUowinpr  ftpplications  of 
reinforced  concrete  work  in  the  electrical  field  :  (1)  Partitions  and 
partition  work  for  switchboards;  (2)  conduits,  boxes  and  tanks  ; 
(3)  reinforcement  of  wooden  poles  in  xitu,  without  disturbing  the 
lines  carried  by  the  poles. 

ParlilioH.i  unil  C'lliilar  Wtirk  for  Switi-libiiunh.—'Hieii-tenBion 
switchboards  are  almost  exclusively  built  on  the  cellular  principle, 
and  reinforced  concrete  has  become  a  most  popular  material  for 
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their  construction.  The  available  space  is  often  very  restricted 
80  that  it  becomes  important  to  make  the  walls  of  the  cells  as 
thin  as  possible  while  still  completely  covorinu  the  reinforcement 
with  concrete. 

The  reinforcin;;  members  may  be  composed  of  small  iron  sections, 
out  up  and  built  together  as  re<iuired,  or  of  expanded  metal  lattice 
out  to  form  panels  of  the  same  size  as  the  cell  walls.  In  either  case, 
skilled  labour  is  required,  and  it  i.i  a  dirticult  matter  to  obtain  thin 
and  (juite  flat  panels  in  which  the  structural  steel  is  conveniently 
placed,  particularly  if  the  panels  are  of  large  size.  In  the  case  of 
switchboards  having  several  tiers  of  superposed  compartments,  it  is 
dillicult  and  almost  impossible  to  make  the  panels  in  advance.  The 
skeleton  must  first  be  erected  and  then  covered  with  cement—  a 
costly  and  difficult  operation,  which  may  be  considerably  simplified 
by  using  rectangular  frameworks,  such  as  arc  shown  in  fig.  1. 
These  frames  are  machine  made,  of  standard  dimensions,  and  are 
delivered  at  the  works  ready  for  use.  Sets  of  the  frames  may  be 
used  in  conjunction  with  straight  bars,  or  with  other  frames  of 
various  sizes,  as  indicated  in  the  upper  and  lower  parts  of  fiy.  1 . 
The  latter  construction  is  obviously  the  more  rigid,  and  is  less  liable 
to  deformation  during  erection. 

The  use  of  these  frameworks  is  specially  advantageous  in  the 
construction  of  such  a  board  as  that  illustrated  in  fig.  2.  The 
various  panels  fit  into  each  other  in  a  manner  exactly  similar  to 
that  employed  by  carpenters,  and  the  most  complex  boards  can  be 
built  up  from  panels  completed  in  advance. 


Conduit s,  -Boj'ff,  Tanks,  S'o. — The  frames  which  compose  the 
reinforcement  of  the  above  structures  may  be  applied  to  almost 
any  othtr  case.  For  instance,  the  skeletons  of  ducts  may  bii  formed 
by  longitudinal  bottom,  and  side  frames  carried  by  similar,  but 
shorter,  frames,  twice  bent  at  90°  or  a  larger  angle.  The  successive 
stages  in  the  erection  are  shown  in  tig.  H,  and  it  is  hardly  necessary 
to  point  out  that  the  ends  of  the  longitudinal  frames  must  be 
staggered  to  secure  uniform  shear  strength  throughout. 

By  combining  two  sets  of  frames  bent  twice  at  right  angles  and 
tying  the  whole  by  means  of  a  square  or  rectangular  spiral  (see 
fig.  4),  the  skeleton  of  a  box  or  tank  may  be  formed  by  the 
successive  stages  shown. 

So  far,  no  mention  has  been  made  of  the  means  by  which  the 
component  frames  are  tied  together.  Ordinary  annealed  iron  wire 
may  be  used  for  this  purpose,  but  this  process,  which  has  hitherto 
been  exclusively  employed,  requires  —  despite  its  primitiveness — 


considerable  skill  in  application,  if  good  results  are  to  be  secured. 
It  was  quite  a  reasonable  method  when  skilled  workers  had,  in  any 
case,  to  be  employed  for  the  fitting  and  erection  of  the  skeletons, 
but  when  ready-made  frames,  requiring  a  minimum  of  skill  in 
erection  are  employed,  it  is  necessary  to  evolve  a  form  of  ligature 
which  shall  be  as  easily  applied. 

The  "  Centrator  "  clips  shown  in  fig.  5  are  formed  from  steel  wire 
and  are  almost  instantaneously  attached  by  the  stages  shown  in 


c 


■i£5) 


fig.  B.  The  clip  is  placed  round  one  rod  N"  at  D  and  the  limb  D  ii, 
which  spans  the  second  rod  M,  is  bent  down  so  that  the  hook  it 
engages  under  N  after  which,  the  joint  is  completed  and  tightened 
■  by  bendinjr  down  and  straining  the  end  i'. 

Rfin/orremrnt  of  Poh-n.-^lt  is  well  known  that  a  large  percentage 
of  pole  replacements  are  undertaken  solely  on  account  of  serious 
rotting  at  the  ground  level,  the  remainder  of  the  pole  being  quite 
fit  for  years'  more  service.  Such  replacements  are  specially 
objectionable  by  the  interruption  of  service  they  involve,  and, 
during  recent  years,  numerous  successful  means  have  been  devised 
for  strengthening  the  damaged  sections  of  poles  by  reinforced 
concrete.  The  method  employing  spiked  stirrup-irons  spanning 
the  site  of  the  rotted  wood  (the  latter  being  chopped  or  scraped 


away"),  and  filled  round  with  cement,  has  already  been  described  in 
these  columns.  Another  method— rather  more  elaborate,  and 
designed  to  be  applied  as  a  preventative  of  ground  rotting— is  shown 
in  fig.  7  ;  the  left-hand  view  shows  the  skeleton  ready  for 
cementing,  and  the  right-hand  view  shows  the  completed  job. 
The  reinforcing  member,  which  can  be  fitted  without  any  dis- 
arrangement of  lines  carried  by  the  pole,  comprises  a  helix  H,  and 
bars  or  rectangular  frames  n — in  number  and  size  sufficient  to 
resist  the  bending  moment  to  which  the  pole  is  subject.  The  helix 
is  of  springy  steel  wire,  wound  to  a  diameter  slightly  greater  than 
that  of  the  pole  ;  to  place  it  on  the  pole,  it  is  held  in  a  horizontal 
position  near  the  latter  (see  fig.  8),  and  the  end  a  is  sprung  on  to 


the  pole  £18  shown.  By  turning  A  round  the  pole  in  the  sense 
shown  by  the  arrow  on  v,  meanwhile  turning  the  disengaged 
portion  of  the  helix  in  the  sense  shown  by  the  arrow  t\  the  whole 
of  the  coil  can  be  rapidly  worked  on  to  the  pole.  The  longitudinal 
members  should  preferably  be  rectangular  frames,  as  shown  at 
fig.  7,  B,  in  which  case  the  ends  are  screwed  to  the  post  as  indicated. 
To  complete  the  whole  operation,  a  two-part  mould  is  placed  round 
the  skeleton  and  a  quick-setting  cement  is  run  in. 

There  are  two  difficulties  to  contend  with  in  the  above  process. 
On  the  one  hand,  it  is  difficult  to  ensure,  even  with  the  co-operation 
of  a  good  workman,  that  the  mould  is  placed  concentrically  with 
the  post  and  remains  so  during  the  pouring  and  setting  ;  while,  on 
the  other  hand,  there  is  a  great  tendency  for  the  coUs  of  the  spiral 
to  sag,  leaving  much  too  wide  a  pitch  between  the  upper  turns. 
When  using  ordinary  iron  binding  wire  for  the  joints  between  helix 
and  vertical  bars  or  frames,  these  difficulties  are  quite  senous.  but 
by  using  special  clips,  such  as  shown  in  fig.  9,  and  leaving  the 
teU  F  projecting,  a  minimum  thickness  of  cement  equal  to  the 
length  E  is  automaticaUy  ensured.  Again  by  using  s  ifl  waved- 
wire  for  spacing  purposes  (see  fig.  10),  holding  it  in  place  by  the 
same  clips  as  are  used  for  connecting  the  mam  members  of  the 
reinforcement,   uniform   pitch   is   ensured   between  turns   of   the 
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helix.  Under  the  most  unfavourable  ccnditions  possible,  the  ends 
of  one  or  more  sets  of  wires  r  will  lie  Hush  with  the  surface  of  the 
concrete  when  set,  and,  even  if  the  latter  is  not  painted  or  coated, 
the  worst  that  can  happen  is  the  appearance  of  a  small  patch  of 
rust  round  the  projecting  metal. 

As  shown  by  iipr.  ",  the  use  of  rectangular  frames,  instead  of 
straight  bars,  provides  an  easy  means  of  attaching  the  reinforce- 
ment to  the  pole.  Further,  the  frames  stiffen  the  helix  and  reduce 
the  risk  of  their  deformation  during  erection  ;  this  advantage  is 
specially  important  in  the  case  of  large  helices,  such  as  are  used  for 
pipes,  well  rings,  and  so  on.  Fig.  1 1  shows  a  skeleton  built  up 
from  a  circular  helix,  and  also  one  using  a  rectangular  helix  ; 
vertical  stiffening  frames  and  spacing  wires  are  used,  and  the 
whole  is  bound  together  with  clips  similar  to  those  shown  in 
figs.  5  and  9. 

f'linclvxiiiiiJi. — The  special  object  of  the  above  methods  of  con- 
struction is  to  reduce  to  a  minimum  the  difficulties  of  fitting  and 
erecting  reinforced  concrete  work — particularly  of  those  classes 
most  used  in  electrical  applications. 


with  the  necessary  accessories  and  boiler  and  condensing  plant 
to  suit.  This  plant  is  common  to  both  systems  of  traction,  as 
it  is  proposed  that  in  either  case  three-phase  current  be  produced 
and  transmitted  to  the  distributing  points  at  a  voltage  of  20,000. 
The  equipment  thus  provided  differs  from  that  recommended  by 
Mr.  Merz  in  his  report  of  1908  in  that  the  latter  provided  for  eight 
generating  sets  of  3,750  KW.  each,  or  a  total  of  HO.OOO  KW.,  from 
which  power  was  to  be  transmitted  at  a  voltage  of  12,000.  It  is 
proposed  in  the  case  of  the  single- phase  system  that  the  power  be 
conducted  to  the  trains  by  overhead  conductors  operating  at  from 
10,000  to  11,000  volts,  and  that  under  the  direct-current  system 
the  power  be  also  conveyed  to  the  trains  by  an  overhead  conductor 
operating  at  from  1,300  to  1..5.")0  volts,  with  an  average  of  1.150 
volts.  The  original  recommendation  of  Mr.  Merz  provided  for  a 
direct-current  system,  with  a  third,  or  conductor,  rail  operating  at 
800  volts,  and  the  change  to  an  overhead  conductor  with  the 
higher  average  voltage  of  1,450.  indicates  the  advance  which  has 
taken  place  in  the  development  of  the  direct-current  system  since 
that  time. 


The  reinforcing  members  may  be  broadly  divided  into  two 
categories— first,  the  principal  bars,  forming  the  greater  part  of  the 
weight  of  the  whole  and  requiring  little  or  no  manipulation  after 
leaving  the  manufacturer's  works  ;  and  secondly,  relatively  light 
pieces,  such  as  stirrup  irons,  helices,  and  so  on.  The  latter  need 
skilled  labour  in  their  manufacture  and  should  preferably  be  made 
to  standard  gauge,  and  delivered  ready  for  immediate  use.  The 
cost  of  carriage  on  such  ready-made  goods  is  more  than  compensated 
by  the  lower  cost  and  greater  accuracy  of  their  manufacture  by  firms 
specialising  ui  their  production.  The  accuracy  of  form  of  machine- 
made  members  enables  smaller  and  lighter  designs,  with  the  same 
spacing  of  the  main  bars  and  an  equal  thickness  of  cement  over  the 
outer  metal  ;  this  point  is  well  illustrated  by  fig.  12. 

Finally,  the  regularity  of  the  skeleton  enables  great  accuracy  m 
the  dimensions  of  the  completed  partition,  box  or  other  part,  and 
entirely  avoids  the  necessity  for  surface  layers  of  cement  which, 
owing  to  their  coefficient  of  contraction  being  greater  than  that  of 
reinforced  concrete,  are  either  broken  themselves  (during  setting), 
or  seriously  injure  the  enclosed  structure.  (M.  Maynard,  at  the 
Copenhagen  Congress  in  1910,  stated  that  this  effect  had  often 
been  observed  in  connection  with  beams  and  similar  structures.) 


THE    MELBOURNE    RAILWAY 
ELECTRIFICATION. 


The  Melbourne  correspondent  of  the  Rnilwui/  Ga:etle  recently  dis- 
cussed the  specifications— published  in  the  local  papers— for  the 
proposed  suburban  electrification  scheme. 

Some  extracts  from  his  letter  are  published  below  :— It  was 
arranged  that  tenders  should  be  invited,  so  that  reliable  information 
might  be  available  to  enable  the  relative  advantages  of  the  direct- 
current  and  single-phase  alternating-current  systems  of  electric 
traction  to  be  definitely  appraised.  The  comparison  of  the  two 
systems  will  be  facilitated,  too,  by  the  fact  that  tenderers  are  being 
invited  to  quote  for  the  maintenance  of  the  train  equipments,  which 
constitutes  an  important  factor  in  the  variation  in  the  operating 
costs  between  the  direct  and  alternating-current  systems. 

The  specification  for  the  power  station  buildings,  boiler-house 
equipment  and  plant,  sets  out  as  general  conditions  that  the 
normal  steam  consumption  of  each  generating  set  may  be  taken 
as  210,000  lb.  of  steam  per  hour  ;  the  plant  is  to  be  designed  for 
a  normal  continuous  output  of  720,000  lb.  per  hour  ;  the  boiler 
house  equipment  shall  generate  and  supply  steam  at  210  lb.  pres- 
sure per  square  inch  above  the  atmosphere,  and  at  a  normal 
temperature  of  000°  F.,  to  the  turbines  and  auxiliary  plant  at 
the  power  station  and  extensions. 

The  power  station  is  proposed  to  be  located  on  Crown  land  at 
Yarraville,  and  connected  by  rail  with  the  Williamstown  line,  and 
also  provided  with  facilities  for  obtaining  coal  by  water,  thus 
affording  alternative  means  of  obtaining  fuel  supplies.  The  water 
for  the  condensing  plant  is  to  be  obtained  from  the  river. 

For  the  purposes  of  the  calculations,  it  is  assumed  that  the 
whole  of  the  power  required  for  raUway  purposes  will  be 
generated  at  the  Yarraville  power  house,  and  tenderers  are 
Invited  to  quote  for  the  supply  of  four  generating  sets  of 
20,000-KW.   each,    or  alternatively   six    sets   of    10,000-KW.   each, 


The  trains  are  still  proposed  to  be  worked  on  the  multiple-unit 
system,  and  the  specifications  provide  that  the  equipment  must 
admit  of  10  cars — five  motor-cars  and  five  trailers — being  attached 
together  if  circumstances  render  it  necessary  to  so  increase  the  size 
of  the  trains.  The  number  of  cars  provided  for  in  Mr.  Merz's  pre- 
vious report  was  496,  and  tenders  are  now  invited  for  the  equip- 
ments for  950  cars. 

The  average  speed,  including  stoppages,  of  the  trains  under 
electric  traction  was  previously  fixed  by  Mr.  Merz  at  20  miles  per 
hour,  but  it  is  now  proposed  that  an  increase  be  made  to  the 
average  rate  of  about  21  miles  per  hour,  and  an  illustration  of  the 
increase  in  speed  which  is  proposed,  as  compared  with  steam, 
may  be  obtained  from  the  particulars  given  to  tenderers  by  Mr. 
Merz  in  respect  of  the  times  of  stopping  trains  on  the  lines  from 
Flinders  Street  to  Sandringham,  and  Flinders  Street  to  Essendon. 
Thus  :— 

Electric  traction.  Steam 

Former.  Present.        traction. 

Flinders  Street  to  Sandringham  ...       31  min.       30  min.      40  min. 
Flinders  Street  to  Essendon  ...       181  i.  17i  „  23     „ 

The  lighting  of  the  cars  wiU  be  by  electricity,  and  electric  power 
will  also  be  used  to  operate  the  Westinghouse  air  brake. 


Tilinaiistone  Colliery. — At  the  meeting  of  the  Snow- 
down  CoUiery,  Ltd.,  held  at  Dover,  on  Friday,  2nd  inst.,  the  chair- 
man, Mr.  Arthur  Barr,  said,  according  to  the  report  in  Vas  Financial 
Times  : — "Perhaps  you  would  like  to  know  the  latest  from  TUman- 

stone The  principal  thing  we  have  been  wniting  for  has 

been  the  switchboard,  an  immense  machine  which  weighs  a  good 
many  tons,  I  am  told,  although  I  have  never  seen  it  myself.  It 
takes  six  months  to  make  one.  It  arrived  from  Berlin  on  Saturday 
and  is  down  No.  3  shaft  at  the  present  moment,  and  Mr.  Metzger 
told  me  that  in  10  days'  time  it  would  be  all  wired  up  and  ready 
for  work.  The  three  new  horizontal  permanent  pumps  are  also 
down  the  pit  and  are  being  fitted.  That  is  a  very  short  job.  The 
rising  mains  to  take  the  water  are  now  actually  fitted  in  the  shaft 
and  in  duplicate.  Mr.  Wroe  tells  me  that  he  will  be  pumping  by 
the  end  of  this  month  of  August." 

Accident, — A  correspondent  'writes  : — "  A  remarkable 
escape  from  death  from  electrical  shock  is  reported  from  Bir- 
mingham, where  Albert  Davis,  a  boy  11  years  of  age,  came  in 
contact  with  a  cable  carrying  current  at  0,000  volts,  and  was  not 
killed.  Davis  had  been  playing  with  another  boy  at  a  spot  between 
Salford  Bridge  and  the  storm  water  pumping  station.  Here  the 
wires  conveying  current  to  the  works  are  carried  under  the  River 
Tame,  and  come  into  the  open  at  a  terminal  pole  which  is  surrounded 
by  a  brick  wall  ll  or  7  ft.  high,  and  coped  with  broken  glass  laid  in 
cement.  Thus  closed  in,  the  cables  are  on  the  Drainage  Board's 
private  property.  The  boys  scaled  this  wall,  and  obtained  access  to 
a  ladder  some  30  ft.  high.  They  then  got  into  a  cage  where  the 
terminal  wires  are  protected.  Davis  caught  hold  of  one  and 
received  a  terrible  shock,  which  knocked  him  backwards.  Sparks 
flew  in  all  directions  from  his  body,  he  was  burned  about  the  arms, 
hands  and  neck,  while  his  body  generally  was  much  discoloured. 
He  was  removed  to  the  local  hospital,  where  he  soon  showed  signs 
of  recovery." 
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ITALIAN    EXPORTS    OF    ELECTRICAL 
GOODS. 


Tin;  following'  statement  shows  the  exports  of  electrical  and 
similiii- jrooiis  from  Italy  durinK-  the  year  1910  as  compared  with 
r.109,  and  ehoulil  lie  of  interest  in  view  of  the  expansion  of  the 
Italian  electrical  and  engineerinp  industry.  Notes  of  increaees  or 
decreases  as  compared  with  the  previous  year  are  piven,  and  it  will 
be  noted  that  althouprh  the  trade  is  comparatively  small,  the 
increases  proportionately  are  larire  : — 


1909. 

1910. 

Iiicrcate  or 
decicaEC. 

I.irc. 

Liie. 

Lire. 

To  Portugal            

»   Egypt 

„    Argentina         

„   Brazil 

„    Uruguay           

,,   Other  countries 

71,000 

70,000 

0,000 

62,000 

119,000 

44,UOO 
lOH.nOii 
179,000 
1.5,000 
90,000 
70,000 

+      44,000 
+      ,32,000 
+    109,000 
+        9,000 
+     28,000 
—     49,000" 

Total       .. 

328,000 

.501,000 

+    173,000 

Sletim  iiiifflnr/i,  ni'iiii-Ji,red  {trilli  Imilrrx 
iittiic/iri/),  hut  air,  comjnrxxi'i!  <iir, 
i/ax,  jietriil,  ,*|'v.,  iiiutorn. — 

To  Portugal            22,000  l:!(;,0ii0  +  114,000 

„    Roumania         —  122,000  +  122,000 

„    Egypt 48,000  214,00o  +  166,000 

„    Argentina         2H7,0o0  C93,000  +  356,000 

„    Turkey 8,000  156,000  +  147,000 

„   Other  countries           ...  126,000  360,000  +  234,000 


Total 

441,000 

1,580,000 

+  1,139,000 

Ihj  nil  mo-electric  macliinex  iceiij/i 

iiiij 

iiuiri'  than  1,000  li;/. — 

To  France 

28,000 

20,000 

— 

2,000 

„   China 

8,000 

21,000 

+ 

13,000 

„    India  and  Straits  .Settle- 

ments           

23,000 

49,000 

+ 

26,000 

,,   Argentina 

94,000 

305,000 

+ 

211,000 

,,   Other  countries 

120,000 
279,000 

56,000 
457,000 

+ 

70,000 

Total 

178,000 

Dittii,  le.ss  thiin  1,000  /.</.— 

To  Austria...         .:. 

18.000 

20,000 

+ 

2,000 

,.    France 

19,000 

23,000 

+ 

4.000 

,,   (iermany 

12,000 

2I.00O 

+ 

9.000 

„   Switzerland     

10,000 

14,000 

+ 

4.000 

„   Other  countries 

57,000 
116,000 

61,000 
139,000 

+ 
+ 

4,000 

Total       ... 

23.000 

.\faehinenj  not  specified  in  the  st, 

,itixtic.o 

{i'j;ciu(/cs      aijiicultnral, 

textile. 

jirintinij,  .\'f.). — 

To  Austria 

141,000 

179,000 

+ 

38,000 

,.   France 

272,000 

257,000 

— 

15,o00 

„   Rufsia 

56,000 

195,000 

+ 

139,000 

„    Switzerland 

106,000 

217,000 

+ 

51,000 

„   Germany           

349,000 

687,000 

+ 

338,000 

„   Algeria             

33,000 

111,000 

+ 

78,000 

„    Argentina         

235,000 

370.000 

+ 

135,000 

„   Brazil 

81.000 

147.000 

+ 

66,0CO 

,,   Other  countries 

587,000 
1,920,000 

613,000 

+ 

26,000 

Total 

2,776,000 

+ 

S56,CC0 

t'.h'ctric  acciimiihitors.  iinil parti, 

'  thereof. — 

To  Austria 

— 

40,000 

+ 

40,000 

,,    Argentina         

— 

19.000 

+ 

19,0CO 

..    Other  countries 

13,010 

12,000 

— 

1.000 

Total 

13,000 

71,000 

4- 

58,C0O 

Piirts  of  dijnaiiw-rJectric  inuchinex 

and  f ra n-sformerx. — 

To  Germany          

24,000 

14,000 

— 

]  0,000 

„   Spain     

5,000 

11,000 

+ 

6.000 

,,    Switzerland      .' 

31,000 

6,000 

— 

25,000 

„    Argentina         

1,000 

14,000 

+ 

13,000 

„    Brazil 

1,000 

16,000 

+ 

15,C00 

,.   Other  countries 

39,000 

36,000 

— 

3,0C0 

Total 

101,000 

97,000 

- 

4,000 

Idectrical  ajijmriifiix. — 

To  Austria 

3,000 

15,000 

+ 

12,000 

,,   Germany          

12,000 

24,000 

4- 

12,000 

,,   Argentina         

2,000 

13,000 

+ 

11.000 

„    Switzerland      

7,000 

3,000 

— 

4,000 

„   Other  countries 

9,000 

17,000 

+ 

8.000 

Incandmeent  electric  hinijiH. — 

To  Austria 

„   Germany  

,,   Other  countries 


1909-10. 

1910-11. 

Increase  or 
decrease, 

Lire. 

Lire. 

Lire, 

28,000 
36,000 
17,000 

10,000 
39,000 
30,000 

—     18,0011 
+        3,000 
+      13,000 

81,000 

79,000 

—       2,000 

lire  =  £1. 

MECHANICAL    TROUBLES   WITH   TRAMCAR 
BRAKE    GEARS. 


33,000 


r2,000         +     39,000 


It  may  be  said  without  fear  of  contradiction  that  the  brake  equip- 
ment of  a  tramcar  is  one  of  the  most  important  parts  of  the 
mechanism,  inasmuch  as  should  there  be  any  failure  to  operate  in 
emergency,  the  consequences  in  damage  to  lite  and  property  might 
be  enormous.  Hence  it  is  an  important  part  of  the  duties  of  the 
maintenance  staff  of  a  tramway  authority  to  keep  the  brake  gears 
in  good  working  condition. 

The  principal  causes  of  failure  in  connection  with  such  gears 
are  dirt  and  wear.  The  component  parts  are  very  largely  exposed 
to  the  action  of  dust,  water,  and  in  some  cases  0U,  so  that  there  is 
every  chance  for  the  formation  of  a  heavy  sticky  coating  of  extra- 
neous dust  and  dirt,  having  the  tendency  to  clog  the  parts,  and  also 
in  the  case  of  gritty  dust  to  cause  undue  wear.  Hence  actual 
cleaning,  as  opposed  to  the  theoretical  kind  of  thing  which  the 
ordinary  cleaner  puts  into  the  work,  if  not  closely  watched,  is  abso- 
lutely necessary,  and  it  is  also  essential  that  very  frequently  the 
component  parts  should  be  examined  in  detail  to  see  whether  wear 
is  so  far  advanced  that  renewal  or  repair  is  necessary. 

Quite  a  typical  case  can  be  observed  occasionally  in  connection 
with  the  brake  handles  when  these  are  fitted  with  a  ratchet  and 
spring.  The  action  of  the  spring  is,  of  course,  to  hold  the  top  half 
of  the  ratchet  into  the  bottom  half,  while,  at  the  same  time,  giving 
the  necessary  release.  If,  however,  care  is  not  taken  periodically  to 
clean  out  the  recess  at  the  top  of  the  brake  staff,  dirt  will  find  its 
way  into  it  and  clog  it  up,  stopping  the  action  of  the  spring.  The 
result  of  this  is  that  the  handle  can  be  moved  in  either  direction 
without  turning  the  brake  staff,  and  should  this  occur  while  the 
car  is  on  an  incline  the  danger  will  be  at  once  obvious. 

The  effect  of  wear  is  most  easily  seen  in  connection  with  the 
ratchet  and  dog  which  are  used  for  the  control  of  the  brake  staff, 
by  means  of  the  driver's  foot,  inasmuch  as  this  is  placed  in  a 
position  where  it  is  bound  to  be  covered  with  any  grit  which 
happens  to  get  on  to  the  footboard,  and  hence  there  is,  owing  to 
the  constant  rubbing  action,  great  wear  on  the  dog  and  on  the 
ratchet  wheel.  A  case  occurred  on  one  tramcar  in  which  the  dog 
itself  got  so  worn  that  it  did  not  hold  into  the  ratchet  when  the 
driver's  foot  was  applied,  with  the  result  that  for  a  moment  there 
was  quite  an  exciting  time  until  the  alternative  brakes  could  be 
got  into  action.  After  this  it  became  a  point  of  rule  to  see  that 
the  dogs  were  removed  as  soon  as  they  showed  any  undue  signs  of 
wear,  and  to  see  that  the  ratchet  wheels  themselves  were  kept  up 
to  a  state  of  proper  efficiency. 

Another  instance  of  wear  occurred  on  a  tramcar  equipment 
which  shows  the  necessity  for  careful  examination  at  the  depot 
before  the  car  goes  ont  on  the  road,  inasmuch  as  in  this  case  the 
defect  could  not  very  easily  be  observed  by  the  driver.  Owing  to 
the  fact  that  the  pin  on  the  floating  lever  of  the  brake  had  become 
somewhat  worn,  and  also  as  under  the  continued  vibrations  of  the 
car  this  pin  came  out  of  the  floating  lever  while  the  car  was  on  one 
of  its  journeys,  the  lever  dropptd,  throwing  the  hand  brake  entirely 
out  of  gear.  Reliance  had,  therefore,  to  be  placed  on  the  alter- 
native brakes,  until  the  car  could  be  run  over  a  pit  at  the  depot, 
and  the  lever  fixed  again.  Part  of  the  car  overhaul  should  consist 
of  the  careful  examination  of  all  pins  and  fastenings  to  see  that 
undue  wear  has  not  taken  place,  and  to  see  that  the  safety  devices 
such  as  split  pins,  i^c,  are  not  missing. 

On  one  occasion  a  car  had  to  be  pulled  up  suddenly  on  an  emer- 
gency, and  the  driver,  who  was  equipped  with  more  muscle  than 
judgment,  managed  to  apply  his  hand  brake  with  such  vigour  that 
the  pull  rod  was  actually  pulled  over  the  staff  at  the  rear  end,  the 
chain  hanging  loose.  The  result  of  this  was  that  the  pull  rod  had 
to  be  sawn  in  two  in  order  to  let  off  the  brake  again,  and  the  only 
satisfaction  which  the  driver  got  out  of  the  incident  was  that  he 
had  demonstrated  his  muscular  strength.  The  incident,  however, 
.shows  the  inadvisability  of  allowing  much  play  on  the  brake  move- 
ment, and  also  that  the  whole  travel  of  the  brake  should  be  taken 
up  by  an  ample  length  of  chain  without  the  possibility  of  allowing 
the  rod  itself  to  come  into  contact  with  the  staff. 

These  are  a  few  simple  points  which  will  probably  appeal  to  those 
who  are  interested  in  maintaining  car  equipments,  and  the  subject 
has  been  limited  to  parts  of  the  equipment  which  are  very  often 
treated  as  a  matter"  of  course  and  almost  subsidiary  portions, 
inasmuch  as  the  mechanical  arrangement  of  the  parts  is  so  absurdly 
obvious.  However,  even  in  the  simplest  and  plainest  portion 
of  the  car  equipment,  care  and  judgment  are  necessary  in  the 
overhaul  and  maintenance  of  the  parts. 
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RULES  FOR  ELECTRIC  OPERATING  STAFFS. 


[COMMtTNICATED.] 


DuEixCr  the  past  few  years  the  .ittention  of  electricity  supply 
engineers  has  been  directed  more  to  the  external,  or  business- 
gjettuig,  than  to  the  internal  organisation,  considered  from  a 
technical  point  of  view,  of  the  works.  This,  of  course,  is 
only  intended  to  be  a  general  statement,  inasmuch  as  there 
are,  of  course,  very  many  instances  where  enguieers  have 
been  thoroughly  impressed  with  the  importance  of  main- 
taining a  definite  technical  organisation,  but  the  position  has 
been  rather  forced  upon  the  electric  industry  of  going  after 
fresh  business,  to  the  partial  exclusion  of  other  activities, 
partly  on  account  of  the  fact  that  tlie  metal-filament  lamp 
made  it  necessary,  on  its  introduction,  to  bring  up  the  di-op 
in  load  as  quickly  as  possi))le,  and  partly  also  because  there 
has  been  a  boom  in  what  may  be  described  as  commerc^ial 
methods.  At  the  same  time,  without  at  all  disparaging  this 
side  of  the  work,  it  may  be  necessary  now  and  again  to 
remember  the  old  themes  in  order  to  realise  that  electrical 
works  will  not  run  automatically  or  at  haphazard. 

Presumably,  the  youuger  generation  of  electrical  engineers 
are  passi«g  through  the  electricity  supply  undertaking 
systems  for  the  purpose  of  gaining  experience,  although  it 
must  be  admitted  that  many  of  them  are  staying  there 
because  they  cannot  get  an  opening  into  any  other  branch. 
For  general  all-round  responsibility  on  the  part  of  the  junior 
engineers  of  the  undertaking,  there  is,  perhaps,  no  finer  field  of 
training  than  the  medium-sized  generating  station  and  mains 
system.  The  large  installations,  such  as  supply  big  cities, 
specialise  the  departments  to  such  an  extent  that  all-round 
experience  is  practically  impossible,  while  the  very  small 
undertakings  are,  of  course,  only  useful  for  initial  experience. 
This  being  the  case,  it  is  not  surprising  that  in  the  medium- 
sized  undertakings  there  are  a  large  number  of  keen  engineers 
who  are  there  to  gain  experience  and  who  possess  previous 
experience  and  a  fair  share  of  common-sense.  As  this  may 
be  taken  as  the  average  product  of  the  electrical  engineering 
profession,  it  is  interesting  to  inquire  into  tJie  methods  of 
organisation  of  such  plant  with  respect  to  the  duties  of  the 
staff.  The  medium-sized  undertaking  occupies  a  more  than 
usually  interesting  position  in  this  respect,  as,  on  the  one 
hand,  sufficiently  precise  instructions  must  be  given  to  avoid 
overlapping  or  neglect  of  duties  in  the  various  departments, 
and  on  the  other,  such  organisation  must  not  be  carried  to 
a  point  where  red-tapism  liecomes  ridiculous. 

The  rules  governing  the  operation  of  generating  plant 
and  mains  in  any  station  are  more  or  less  local  in  character, 
depending  on  the  plant  used  and  the  system  adopted,  but  in 
general  characteristics  they  are,  or  should  be,  of  the  same 
tendency.  One  would,  therefore,  expect  to  find  in  most 
medium^sized  stations  sets  of  rules  laid  down  which  would 
be  more  or  less  the  counterpart  of  each  other.  As  a  matter 
of  fact,  this  is  not  the  case. 

Inquiry  among  a  considerable  number  of  electrical  supply 
undertakings  has  revealed  the  fact  that  some  chief  engineers 
have  made  no  standard  rules ;  others  make  them,  but  regard 
them  as  private,  and  it  is  only  a  small  jiroportiou  that  have 
really  standardised  to  such  an  extent  that  any  comparison 
could  be  made,  with  the  object  of  formulating  anything  like 
the  standai-d  re(]uirements  for  the  regulating  of  the  operating 
staffs  of  such  stations. 

Dealing  first  of  all  with  the  first  class,  there  is,  of  course, 
a  good  deal  to  be  said  in  favour  of  the  avoidance  of  a 
stringent  set  of  rules.  In  the  medium-sized  plant,  the 
engineers  employed  have,  presumably,  previous  experience, 
and  have  ordinary  initiative  and  common-sense.  If  it  were 
attempted  to  saddle  them  with  too  many  rules,  two  things 
would  hapiien.  First,  there  would  be  a  tendency  to  confuse 
them  at  a  critical  time,  or  to  badger  them  afterwards  for 
non-adherence  to  rules  which,  although  in  themselves 
excellent,  might  not  have  applied  to  the  particular  case. 
The  second  result  would  probably  be  that  some  engineers 
would  lose  self-respect  through  being  bound  down  too  tightly, 
and  would  not  do  their  best  in  an  emergency.  For  these 
reasons,  a  good  many  chief  engineers  are  of  the  opinion  that 
a  good  operating  engineer  in  time  of  emergency  must  work 
"  off  his  own  bat,"  and  on  this  account  no  regulations  are 


laid  down.  The  only  thing  which  can  be  said  against  the 
above  position  is  that  there  is  a  distinct  difference  between 
routine  operation  and  emergency  work,  and  by  a  clear  under- 
standing of  what  routine  is,  and  adherence  to  it,  many 
emergencies  could  be  avoided.  Hence,  it  would  seem 
advisable  to  have  certain  standard  rules  clearly  enunciated 
and  presented  to  the  operating  engineers. 

This  brings  us  to  the  position  of  the  next  class  of  chief 
engineers,  who  formulate  rules  but  regard  them  as 
private  documents.  Obviously,  in  some  instances,  this  is 
necessary.  It  would  not  do  to  reveal  to  all  and  sundry  the 
eccentricities  of  behaviour  of  some  of  the  plant  installed  in 
generating  stations  or  on  mains,  by  publishing  rules  which 
arise  from  the  necessity  of  humouring  such  plant ;  but  apart 
from  this,  there  does  not  seem  to  be  any  reason  why,  for  the 
benefit  of  the  whole  community  and  for  the  avoidance  of 
eccentricity,  standard  rules  should  not  be  laid  down  and 
published.  We  are  living  to-day  in  an  age  of  standardisation, 
and  it  goes  almost  without  saying  that  operating  costs  would 
be  materially  reduced  if  in  general  terms  the  engineer  from 
one  plant  could  pick  up  his  duties  at  another  without  having 
to  unlearn  a  good  deal  of  special  regulation  which  he  had 
already  acijuired.  The  case  is  analogous  to  engineering  on 
board  ship.  The  nearer  the  plant  and  regulations  governing 
it  conform  to  standard  practice,  the  quicker  the  engineer  picks 
up  his  duties.  For  this  reason  it  must  be  fairly  stated  that 
the  practice  which  is  adopted  in  some  electrical  undertakings 
by  the  chief  of  issuing  orders  on  sheets  of  foolscap,  to  be 
placed  in  an  instruction  book  which  has  to  be  read  periodic- 
ally by  the  engineers  in  charge  and  mains  engineers  in  order 
to  refresh  their  memories,  is  not  a  perfect  way  of  doing 
things.  In  such  collections  of  orders  it  will  not  be  improb- 
able that  regulations  bearing  on  a  certain  subject  contradict 
themselves  at  different  dates,  thus  reducing  the  whole 
arrangement  to  confusion.  We  are,  therefore,  again  brought 
to  the  point  that  the  formulation  of  a  standard  set  of  regu- 
lations for  operation  is  necessary. 

Bearing  in  mind,  therefore,  that  while  giving  ample  play 
to  the  resource  and  initiative  of  the  operating  engineers, 
some  form  of  general  system  of  working  should  be  laid 
down  so  as  to  avoid  the  interference  of  one  department  with 
the  operations  of  another,  the  question  arises  as  to  the 
points  which  may  best  be  included  in  such  a  scheme  of 
rules.  Briefly  speaking,  they  may  be  summarised  under  two 
heads.  First,  the  routme  operations,  not  of  an  obvious 
character,  which  are  necessary  in  order  to  maintain  the  plant 
in  an  efficient  condition.  For  example,  in  a  wisely-conducted 
station  the  plant  should  be  subjected  to  regular  periods  of 
o\erhaul  and  inspection,  these  periods  beuig  determmed  not 
arbitrarily,  but  by  considerations  of  the  length  of  running, 
which,  by  experience  of  a  particular  part  of  the  plant,  can  be 
allowed  without  thorough  overhaul.  This  system  is  simply 
following  out  methods  which  have  been  found  advisable  on 
railways  and  other  large  undertakings  involving  running 
plant.  The  writer  believes  that  similar  systems  are  also 
being  adopted  in  connection  with  colliery  undertakings 
possessing  mechanical  and  electrical  appliances,  which  have  to 
be  periodically  inspected  for  safety  and  efficiency.  A  clear  set 
of  rules  regarding  such  matters  as,  for  example,  valve  drill — 
that  is  to  say,  the  opening  and  closing  of  valves  upon  a  steam 
or  water  system  in  order  to  detect  any  leakages,  and  to  perfect 
the  staff  with  a  \iew  to  rapid  operation  in  case  of  emer- 
gency— is  a  thing  which  could  readUy  be  formulated, 
and  similar  matters  will  suggest  themselves  to  those  in 
charge  of  electricity  supply  plants.  Such  rules  are  necessary, 
and  need  not  be  made  absurd.  For  example,  every  shift 
engineer  knows  how  to  parallel  one  unit  with  another,  or 
how  to  keep  a  check  on  the  cells  of  a  battery,  and  such  matters 
need  not  appear  in  routine  regulations.  There  are,  however, 
many  other  things  which  in  some  stations  are  not  noted  at 
all,  and  which  in  others  are  scribbled  down  in  the  form  of 
orders  on  loose  sheets  of  paper  by  the  chief,  which  could  be 
carefully  tabulated  and  made  into  a  permanent  record. 

{To  be  conchcded.) 


Hadfield's  Steel  Foundry  Co.,  Ltd.— The  directors 

announce  an  int-erim  dividend  of  Is.  per  share,  free  of  tax,  on  the 
ordinary  shares. 
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NATIONAL    INSURANCE    ACT,    1911. 


Ujii-ire's  Dfxisions  vnder  Unejiployment  Section 

OK  Act. 


By  JOS.  J.  H.  STANSFllXD,  F.C.I.S. 


Si:c.  8-i  of  the  National  Insurance  Act,  11)11,  states  that 
every  workman  employed  in  any  of  the  trades  mentioned  in 
the  Sixth  Schedule  to  the  Act  must  be  insured  under  the 
l^ncmiiloynicnt  Section  of  the  .\ct. 

The  Sixth  Schedule  reads  us  follows  : — liist  of  Insured 
Trades  .  .  .  relating  to  Unemjiloyment  Insurance. 

1.  lUiildinfj  :  that  is  to  say,  the  construction,  alteration, 
repair,  decoration  or  demolition  of  buildings,  including  the 
manufacture  of  any  fittings  of  wood  of  a  kind  commonly 
made  in  builders'  workshops  or  yards. 

1'.  Constiiictiim  of  works  :  that  is  to  say,  the  construcLion, 
reconstruction  or  alteration  of  railroads,  docks,  harbours, 
canals,  embankraent),  bridges,  piers  or  other  works  of  con- 
struction. 

;i.  Shipbuilding  :  that  is  to  say,  the  construction,  altera- 
tion, repair  or  (lecoration  of  shi])S,  boats  or  other  craft  by 
persons  not  being  usually  mciubers  of  a  ship's  crew,  includ- 
ing the  manufacture  of  any  fittings  of  wood  of  a  kind  com- 
monly made  in  a  shipbuilding  yard. 

■I.  Mechanical  engineering,  including  the  manufacture  of 
ordnance  and  firearms. 

.').  Ironfounding,  whether  included  under  the  foregoing 
headings  or  not. 

(i.  Construction  of  vehicles  :  that  is  to  say,  the  construc- 
tion, repair  or  decoration  of  vehicles. 

7.  Sawmilling  (including  machine  woodwork)  carried  on 
in  connection  with  any  insured  trade,  or  of  a  kind  commonly 
so  carried  on. 

It  will  be  noted  that  neither  electrical  engineering  nor 
the  supjily  of  electricity  are  included  in  the  schedule,  but  it 
must  not,  therefore,  be  assumed  that  the  electrical  industry 
is  exempt  from  the  provisions  of  this  jiart  of  the  Act,  for  it 
must  be  borne  in  mind,  in  the  lirst  place,  that  under  Sec. 
107  (2)  of  the  Act,  "in  determining  any  question  as  to 
whether  a  workman  is,  or  has  been,  employed  in  an  insured 
trade  or  not,  regard  shall  be  had  to  the  nature  of  the  work 
in  which  the  workman  is  engaged,  rather  than  to  'the 
business  of  the  employer  by  whom  he  is  employed,"  and,  in 
the  second  place,  the  ramifications  of  the  electrical  industry 
are  of  such  an  increasingly  extensive  character,  that  the 
schedule  touches  both  employei-s  and  employed  more  or  less 
in  all  its  sections. 

In  deciding  whether  a  workman  is  insured  or  not  many 
doubtful  points  arise,  and  to  solve  such  difficulties  an 
umpire  was  appointed  under  the  provisions  of  Sec.  89  of  the 
Act,  and  up  to  August  1st  last  over  700  decisions  have  been 
advertised  in  the  Board  of  Traik  Journal.  An  inspection 
will  show  that  many  of  these  directly  or  indirectly  aUect 
those  engaged  in  the  electrical  industry. 

Only  "  workmen "  are  insurable  under  the  unemploy- 
ment part  of  the  Act,  and  workman  is  defined  by  Sec.  107  (1) 
to  mean  "  any  person  of  the  age  of  1 C,  or  upwards  employed 
wholly  or  mainly  by  way  of  manual  labour,"  and  a  decision 
as  to  inclusion  or  exclusion  in  the  first  place  turns  on  the 
words  "  wholly  or  mainly  by  way  of  manual  labour." 

Similar  words  are  to  be  found  in  the  Workmen's  Com- 
pensation Acts,  and  there  have  been  many  decisions  on  the 
matter.  A  difficulty  arises  because  many  persons  are 
employed  in  employments  which  involve  both  manual  and 
other  forms  of  labour.  The  question  is  one  of  fact,  the 
principal  rule  to  determine  the  matter  being  to  see  whether 
manual  labour  is  the  general  duty  of  the  employe,  or  only 
incidental  and  subsidiary  to  other  more  important  mental 
duties,  and  the  distinction  between  manual  labour  and 
manual  work  must  also  not  be  overlooked. 

In  deciding  the  points  submitted  by  the  representatives  of 
the  many  industries,  the  umpire  has  endeavoured  through- 
out to  avoid  inconsistencies,  but  being  bound  by  the  schedule 
he  has  in  many  cases  been  forced  into  decisions  which  lead 
to  inconsistent  results. 

This  is  well  shown  in  the  decision   on  the   laying  and 


jointing  of  mains  and  serv-ices,  and  the  erection  of  overhead 
lines,  such  work  coming,  in  the  opinion  of  the  umpire,  within 
the  meaning  of  the  words  "  other  works  of  construction  "  in 
the  second  section  of  the  sclieduie.  These  are  as  follows  : — 
Workmen  arc  included  when  jointing  new  cables,  but  mil 
included  when  jointing  cables  for  the  purposes  of  repair,  or 
taking  Iminclics  from  mains  in  consumers'  premises  ;  work- 
men are  included  who  are  employed  in  underground  mains, 
Ac,  where  the  cost  is  chargeable  to  capital  account,  whilst 
workmen  are  exempt  who  are  repairing  such  mains,  the  cost 
of  which  is  chargeable  to  revenue  accoont. 

In  new  work  or  large  extensions  workmen  are  usually 
engaged  specially  for  the  work,  whilst  repair  work  and 
services  are  carried  out  by  the  permanent  stall",  and  a 
dividing  line  is  thus  roughly  drawn  which  has  not  been  lost 
sight  of  in  making  decisions  ;  but  this  is  not  an  invariable 
rule,  and  Uie  average  workmen  will  hardly  appreciate  why 
contributions  are  deducted  one  week  and  he  is  exempt  the 
next,  for  whilst  such  distinctions  may  be  well  founded  in  law 
they  seem  to  be  far  from  common  sense. 

However  this  may  be,  the  Act  must  be  obeyed,  and  it  is 
hoped  that  the  following  list  of  inclusions  and  exemptions 
may  be  of  assistance  to  all  concerned  :  but  before  proceeding 
further  it  will  be  well  to  state  that  the  word  ."  workman  " 
includes  both  male  and  female,  and  the  following  workmen 
are  excluded  in  all  cases  : — (1)  Persons  under  KI  ;  (2)  in- 
dentured apprentices  ;  and  (3)  foremen  <x  gangers  who  are 
not  wholly  or  mainly  employed  by  way  of  manual  labour. 

The  list  is  divided  so  as  to  distinguish  between  (1)  me- 
chanical engineering,  which  is  closely  allied  to  electrical 
manufacturing :  (2)  electrical  engineering ;  (3j  manufac- 
ture and  laying  of  cables,  the  erection  of  overhead  lines 
and  street  lighting  ;  (4)  generation  and  supply  of  electricity ; 
(5)  tramways  ;  (('«)  buildings  ;  and  (7)  works  of  construction. 
The  letters  and  numbers  refer  to  the  umpire's  decisions. 

Mirhaniral  Eiii/infcriiig. — Contributions  arc  payable  in 
respect  of  workmen  employed  in  or  as  : — 

1.  Fitters,  turners  or  finishers,  erectors,  millwrights, 
planers,  borers,  slotters,  screwers,  shapers,  iron  sawyers, 
grinders  (iron  and  steel),  glazers,  millers,  polishers,  buffers 
and  drillere  (machine),  machinemen  (others  than  those 
specified),  drillere  (hand),  smiths,  smiths'  strikers,  tool- 
smiths  and  toolmakers  (A.  20). 

2.  Coremakers,  casters,  moulders,  dressers,  polishers, 
finishers  and  fitters,  their  helpers  and  labourers  engaged  in 
the  manufacture  of  brass,  white  metal,  gun-metal  or  other 
copper  alloys  (A.  23). 

3.  Goods  hoists  attendants  (A.  50). 

4.  Wheelwrights  (A.  «.")). 

5.  Cranemen  (hand  or  power),  enginemen  and.  firemen 
(stationary  engines),  and  boilermen  (A  86). 

(i.  Sheet  metal  workers ;  manufacture  of  copper  fittings 
and  appliances  (coppersmiths,  &c.)  (A.  88). 

7.  Making  boilera  for  generating  steam  for  power  or 
heating  (A.  315). 

8.  Labourers  and  general  shop  labourers  (A.  31')). 

9.  Saw  hammerers  and  sharpeners,  knife,  tool  and  cutter 
grinders,  gas-fitters,  oilers  of  shafting,  lime  washers,  gas 
producer  men,  pump  fitters,  belt  attendants  and  strap 
piecers,  pattern  makers,  press  tool  makers,  machinery  testers 
manually  employed,  and  machinery  painters  (A.  337). 

10.  Engine  testers  (bench  test  prior  to  erection  in  chassis) 
and  car  testers  (after  erection)  manually  employed  (A.  341). 

1 1 .  Manufacture  of  forgings  for  mechanical  and  vehicle 
building  establishments  (A.  372). 

12.  Boiler  and  steam  pipe  coverers  and  applying  non- 
conducting material  to  tteam  boilers  and  pipes  (A.  574). 

Contributions  are  not  payable  in  respect  of  the  follow- 
ing : — 

1.  Timekeepers,  watchmen,  storekeepers,  draughtsmen, 
tracers,  gatemen,  weighmen,  passenger  hoist  attendants, 
closet  and  office  attendants,  commissionaires,  clerks,  typists 
and  office  errand  boys  (B.  50). 

2.  Manufacture  of  flexible  metallic  tubing  in  cold  rolling 
process  or  cold  galvanising  under  electric  process,  in  joining 
up  lengths  of  iudia-rubber  and  picking  out  foreign  matter 
from  asbestos  thread  and  in  corrugating  ribbon  metal  and 
formbg  it  into  metallic  tubing  (B.  184). 

3.  Rolling,  drawing,  annealing  and  pickhng  seamless  steel 
tubes  (B.  20"o;. 


276 


THE    ELECTRICAL    REVIEW.    [Voi.  71.  No.  1,812,  august  le,  1912. 


4.  Storekeepers'  assistants  (B.  285). 

5.  General  labourers  in  packing  and  warehouse  department 
(B.  286). 

i;.  Manufacture  of  tubes  from  strips  and  solids  and  wholly 
or  mainly  engaged  in  grinding  (B.  295). 

7.  Manufacture  of  non-conducting  composition  for  boilers 
and  steam  pipes  (B.  2'JG). 

8.  Making  steel  welded  barrels,  drums  and  tanks  not 
forming  part  of  the  structure  of  buildings,  vehicles,  machinery 
or  works  (B.  308). 

9.  Making  picks,  hammers,  shovels,  &c.  (not  being  iron 
founding),  and  wooden  handles  for  such  tools  (B.  310). 

10.  AVorkmen  in  steel  works — working  boiler- feed  pumps, 
boiler  firers,  coal  elevator  men,  hydraulic  engine  men.  men 
in  charge  of  engines  producmg  power,  and  switchboard 
attendants,  men  at  hydraulic  presses,  rollmg  mills,  and 
furnaces,  and  cranemen  (B.  541). 

Electrical  EnyincerinD. — Contributions  arc  payable  in 
respect  of  workmen  engaged  in,  or  as — 

1.  Installation  and  maintenance  of  electrical  machinery 
and  conductors ;  manufacture  and  assembling  of  main 
switchboard  parts  and  the  erection  of  main  switch- 
boards, including  rheostats,  controllers,  contactors,  and 
brush  gear  (excluding  the  winding  of  coils  in  all  cases)  ; 
manufacture  of  parts  of  commutators  and  collectors  ;  tool- 
makers  making  tools  for  use  in  connection  with  the  manu- 
facture of  any  (5"  the  before-mentioned  instruments  or 
apparatus  (A.  280). 

2.  Toolmakers  employed  in  the  tool  department  of  elec- 
trical engineers  making  tools  for  telephone  apparatus  manu- 
facture (A.  342). 

3.  Toolmakers  and  machine  setters  manufacturing  electric 
light  accessories  (A.  343). 

4.  Testers  of  machinery  wholly  or  mainly  manually 
employed  (A.  346).  *" 

5.  Manufacture  of  steel  and  metal  balls  for  bearings  and 
ball  and  roller  bearings  (A.  353). 

6.  Painting  machmes  finished  by  erectors  (A.  356). 

7.  Construction,  reconstruction,'  or  alteration  of  electro- 
lytic plant.  In  the  opinion  of  the  umpire  "  alteration  " 
refers  to  work  which  involves  a  substantial  change  or  varia- 
tion in  the  original  design  (A.  374). 

8.  Wiremen  engaged  in  wiring  for  electric  lighting  and 
bells  in  buildings  (A.  194). 

9.  Manufacture  and  assembling  of  main  switchboard  parts, 
electrician  and  wiremen  running  wire  tubing,  &:c.,  to 
buildings  (A.  516). 

10.  Electrical  wiremen  installing  electric  light  or  bells  on 
ships  (.■\..  695). 

Contributions  are  wo/ payable  in  respect  of  the  following  : — 

1.  Manufacture  of  accumulators  and  electrical  batteries 
(B.  4  and  5). 

2.  Casting  and  finishing  electric  light  fittings  in  brass  or 
other  copper  alloy  in  connection  with  buildings,  ships  and 
vehicles  (B.  49). 

3.  Joinery,  sawmilling  and  wood-turning  in  connection 
with  electric  light  fittings  and  accessories  (B.  344). 

4.  Slate  and  metal  enamellers  and  lacquerers  of  brass  or 
other  metals  in  connection  with  electric  light  fittings  (B. 

5.^  Repairing    electrolytic    plant    not    being    machinery 

6.  Softening  a  compound  (made  of  asbestos  and  gum)  on 
hot  plates,  and  placing  same  in  dies  and  moulds,  which  are 
closed    or    opened   by   machinery   for   electrical   insulating 

material  makers  (B  109). 

7.  Storekeepers,  shop-cleaners  and  odd  men  (B.  137). 

8.  Dismantling  electric  meters  (B.  190-8). 

9.  Manufacture  of  telephone  and  telegraphic  instruments 
and  apparatus  (B.  80-1). 

10.  Clerks,  lady  typists,  storekeepers,  assistants  and  can- 
vassers (B.  140). 

11.  Packers,  examiners  or  viewers  of  goods,  goods  carriers, 
and  window  cleaners  (B.  364). 

12.  Preparation  and  repair  of  removable  electric  stoves 
(B.  190-5). 

13.  Making  and  assembling  electric  meters  and  arc  lamps, 
includmg  quartz  and  silica  and  glow  lamps  (B.  288). 

14.  Armature  and  coil  winding,  mcluding  the  assembling 


and  insulation  of  commutators  and  collectors,  whether  mica 
or  other  insulators  (B.  288). 

15.  Manufacture  of  silk  shades  for  electric  light  fittings, 
itc,  cutting  and  sewing  siUv  on  to  wire  frames,  and  making 
wire  frames  (B.  413). 

1(1.  Installation  of  telephones  (B.  426  ). 

17.  Telephone  wiring  and  repairs  (B.  171). 

18.  Adapting  gas  and  candle  fittings  for  electric  light 
(B.  515-4). 

19.  Making  parts  and  assembling  magnetos  and  repairing 
same  ;  making  switches  and  cut-outs  for  motors  (B.  518). 

20.  Making  scientific  instruments  (otlierthan  toolmakers) 
for  wireless  telegraphs  or  engaged  in  the  maintenance  and 
upkeep  of  machinery  or  buildings,  superintending  and  assist- 
ing in  superintending  in  the  erection  of  stations  (not 
manually  employed)  (B  528). 

21.  Manufacture  of  switchboards,  switches  and  lamps  for 
electric  lighting  or  motor-cars  and  making  switch-boxes 
(B.  530). 

22.  Making  fuses  from  cut  tulies  made  of  fibre,  kc,  and 
filling  same  (B.  626). 

23.  Making  and  assembling  metal  parts  of  sparking  plugs 
with  porcelain  and  other  insulators  (B.  665). 

( 'ahles.  Overhead  Lines  and  Street  Lighting. — Contributions 
are  payable  in  respect  of  : — 

1.  Jointing  new  cables  in  electricity  and  tramway  depart- 
ments (191-4). 

2.  Work  wholly  or  mainly  in  connection  with  overhead, 
third  raO,  conduit,  surface  contact  or  cable  equipments  of 
railroads,  tramways,  light  railways  or  electric  power  supply, 
the  cost  of  which  is  usually  chargeable  to  capital  account 
(A.  191-6).     Xoti — this  does  not  include  services. 

3.  Manufacture  and  assembling  of  parts  of  electrical 
distribution  appliances  such  as  feeder  boxes  and  pillars,  joint, 
network  and  service  boxes,  &c.,  in  the  mechanical  engineer- 
ing department  of  a  caljle  and  construction  company 
(A.  679). 

Contributions  are  not  payable  in  respect  of  : — 

1.  ^lanufacture  of  electric  cables  (B.  8u). 

2.  Setting  up  poles  to  be  used  solely  for  electric  lamps  for 
street  lighting  purposes  (B.  190-3). 

3.  Repairing  and  maintaining  overhead  third  rail  conduit, 
surface  contact  or  cable  equipments  of  railroads,  tramways, 
light  railways  or  electric  power  supply,  the  cost  of  which  is 
usually  chargeable  to  revenue  account  (B.  190-4). 

4.  Making  lamp  irons  and  bolts  for  erection  of  lamp 
pillai-s  (B.  190-7). 

5.  Repairing  electric  controllers  for  lighting  and  extin- 
guishing lamps  (B.  190-9). 

i;.  Laying  services  (B.  190-10a). 

7.  Laying  mains,  the  cost  of  which  is  usually  chargeable 
to  revenue  account  (B.  190-IOb). 

8.  Jointing  cables  for  repairing  or  taking  branches  from 
mains  in  consumers'  premises  (B.  190-15). 

9.  Finishing  and  assembling  cable  accessories  for  under- 
ground and  for  use  in  consumers'  premises  (B.  190-17). 

10.  Draughtsmen  (B.  264). 

11.  Labourers  unloading  cable  (B  515-3 1. 

12.  Painting  street  lamps  (B.  547). 

l;'..  Handling,  preparing  and  ereosoting  telegraph  poles 
and  other  timber  (  B.  650). 

14.  Wood  machinists  making  arms  for  telegraph  and 
telephone  poles  and  cabinets,  casing  and  covers  for  electric 
light  wires,  cabinet  work  for  telephones,  packing  cases,  iV:'-. 
(B  687). 

Note. — The  Board  of  Trade  propose  to  make  a  general 
order  exempting  drivers  and  attendants  of  any  vehicle  and 
stablemen  or  other  workmen  employed  in  tending  horses  or 
cleaning  any  vehicle. 

Generation  and  Supjily  of  Electrical  Energy. — Con- 
tributions are  payable  in  respect  of — 

1.  Pipe  fitters  maintaming  and  up-keeping  steam  pipe 
lines  (A.  258-2). 

2.  Electricians  employed  by  dyers  and  cleaners  in  the 
fixing  and  upkeep  of  electric  lighting  plant  ( A.  326 ). 

8.  Electricians  employed  by  flour  millers  wholly  or  mainly 
in  the  maintenance  and  repair  of  electrical  machinery  and 
conductors  (A.  330),  and  in  the  electric  wiring  for  buildings 
(A.  193). 

4.  Smiths   and  mechanics   and    their  labourers   engaged 
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wholly  or  iiiaiiily  in  l\n:  iiiuiiiteimiicu  and  upkeep  of 
iniu'liiiicfy  (A.  58). 

f).  ('raiKMiu'ii  ciiiploywl  in  icpiiii-iii!.;  Hhops  in  electricity 
and  tniinwiiy  departments  enpif^ed  wholly  or  mainly  in  lift- 
inf,'  materials  for  repairs  of  niaihinery  (A.  191-1). 

(1.  Carpenters  eni;aj;cd  in  constructional  woodwork  and 
>;enerul  re])airs  to  buildinf,'8,  enjiine  litters,  labourers, 
moulders,  moulders'  mates,  machinists  attending  to  machine 
tcKils,  painters,  plumbers  and  mates,  tirabermen  and 
scaffolders  (A.  2(ir)). 

Contributions  (/re  wil  payable  in  respect  of — 

1.  Swiichlioaid,  niotor-tjenerator  and  battery  atten- 
dants, installation  and  arc  lamp  testers  and  meter  readers 
(B.  10). 

2.  I  )ynamo  and  electric  motor  attendants  not  wholly  or 
mainly  engajjed  in  the  maintcnanvC  an<l  upkeep  of  machinery 
(H.  -'4-.^.). 

3.  Repairing  railway  sidings  (I>.  IHO-II). 

4.  Repairing  electric  meters  (H.  I'JO-Kl). 

5.  Ash  cleaners,  boys  (porterage  and  general  cleaning), 
coal  trimmers,  labourers  and  measurers,  condenser  atten- 
dants, dynamo  cleaners,  engine  drivers  and  cleaners, 
foremen,  greasers,  gate  and  timekeepers,  instrument  and 
meter  testers  and  calibrators,  inspectors,  loco,  drivers,  lamp 
trimmers,  regulators  (switchboard  and  battery  attendants), 
storekeepers  and  assistants,  shop  boys,  shift  engineers,  sub- 
station attendants,  transformers  and  dynamo  attendants, 
water  softener  attendants,  water  and  pump  attendants,  box 
inspectors,  camp  boys,  chaulVeurs,  installation  inspectors, 
street  lighting  attendants,  yardmen,  clerks,  canvassere, 
collectors,  chefs,  mcssroom  attendants,  lavatory  attendants, 
carmen,  draughtsmen,  lightermen,  lift  attendants,  office 
cleaners,  typists,  telephone  girls,  window  cleaners,  and 
chemists  (B.  2G4). 

i;.  Cleaning  lights  on  roofs  of  works;  washing  of  motor- 
cars (B.  1G5). 

7.  Motor  tire  repairers,  petrol  storekeepers  and  care- 
takers (B.  172). 

8.  Cleaning,  overhauling,  repair,  and  general  maintenance 
of  arc  and  incandescent  lamps,  carpenters  and  assistants 
making  removable  meter  brackets,  fuse  hands,  boiler 
cleaners  and  wiremen  fitting  up  temporary  wires  and  appli- 
ances in  showrooms,  making  joints  and  carrying  out  experi- 
ments and  tests, (B.  455). 

'.I.  Crane  attendants,  coal  labourers,  coal  meterers  and 
firemen  (B.  488). 

10.  Scaling  stationary  boilers,  economisers,  Ac,  by  hand 
or  by  pneumatic  tools  (B.  551; ). 

11.  Smelting  refractory  ores  by  electricity  (B.  (IDG). 
Tnim/rai/s. — Contributions  nn-  payable  in  respec^  of- — 

1.  Bricklayers,  slaters  and  labourers  of  each,  employed  by 
a  tramway  company,  engaged  wholly  or  mainly  in  the  con- 
struction, alteration,  repair  and  decoration  or  demolition  of 
buildings  (A.  2G). 

2.  Wholly  or  mainly  employed  in  the  construction,  recon- 
struction or  alteration  of  tramway  lines  (A.  221). 

Contributions  i/re  not  payable  in  respect  of — 
1.  Repairing  tramway  lines  and  repairing  a  working  tram- 
way line  (A.  220). 

Biiil)liiii/s. — Contributions  are  payable  in  respect  of — 

1.  Bricklayers,  carpenters,  joiners,  plumbers,  painters, 
scaffolders'  plasterers,  and  the  labourers  of  each  engaged, 
wholly  or  mainly,  in  the  construction,  alteration,  repair, 
decoration  or  demolition  of  buildings  (A.  54). 

2.  Whitewashers  and  decorators  (Note  to  B.  3G4). 
Works  of  Con^tnwtion. — Contributions   are   payable    in 

respect  of — 

1.  Workmen  employed  by  a  firm  of  contractors  who  are 
engaged  in  generating  and  distributing  electrical  power  for 
the  purposes  of  works  of  construction  (A.  3!I3). 

In  some  cases  the  decisions  of  the  Umpire  refer  to  a  local 
authority  or  a  company,  or  to  some  specified  trade,  but  they 
may  be  taken  to  apply  mufaiis  mufandis  to  any  of  these  ; 
and  when  the  above  are  considered  in  conjunction  with  the 
Schedule,  it  will  be  found  that  the  above  list  is  fairly 
exhaustive,  but  should  any  difficulty  be  found,  or  should  no 
decision  have  been  given,  application  should  be  made 
to  the  Umpire.  The  address  to  which  all  appUca- 
tions  should  be  made  is  47,  Victoria  Street,  Westminster, 
London,  S.W. 


BOILER    SETTINGS. 


Hv  EDWARD  INGHAM,  A.M.I.M.E. 


Wuii,.s'i',  generally  speaking,  almost  every  attention  is  given 
nowadays  to  the  d(  sign  and  arrangement  of  the  steam  plant 
at  electric  generating  stations,  there  is  one  matter,  viz.,  the 
setting  of  the  boilers,  which  certaiidy  does  not  always  receive 
the  careful  consideration  which  its  importance  demands.  As 
a  result,  not  only  is  the  efficiency  of  working  less  than  it 
might  be,  but  the  "  wear  and  tear  "  of  the  boilers  is  increased, 
not  infrequently  to  a  very  considerable  extent. 

In  order  that  the  maximum  of  efficiency  and  the  minimum 
of  "  wear  and  tear  "  may  be  obtained  from  a  steam  boiler, 
it  is  absolutely  necessary  that  the  boiler  be  set  properly. 
Hence  a  few  remarks  on  this  important,  though  somewhat 
neglected  subject,  will,  it  is  hoped,  be  of  use. 

The  first  consideration  is,  of  course,  the  selection  of  a  suit- 
able site.  Low  and  damp  situations  should  as  far  as  pos- 
sible be  avoided,  because,  as  every  engineer  knows,  there  is 
nothing  more  liable  to  cause  rapid  deterioration  of  steam 
boilers  than  external  dampness,  particularly  if  the  setting  is 
in  any  way  defective.  It  sometimes  haj)pen8  that  the  site 
is  below  the  level  of  a  canal  or  at  the  foot  of  a  hill,  so  that 
water  can  drain  downwards  into  the  foundations.  If  then 
the  latter  are  below  the  level  of  the  drains,  the  setting  will 
be  constantly  damp,  and  severe  external  wasting  is  then  very 
liable  to  be  set  up.  Under  such  circumstances,  a  good  con- 
crete foundation  should  be  provided,  and  should  there  be 
any  likelihood  of  moisture  passing  through  the  walls  of  the 
setting,  it  is  a  good  plan  to  extend  the  concrete  bed  at  the 
sides  up  to  tne  outside  ground  level.  Another  effectual 
expedient,  when  the  foundations  are  below  the  level  of  the 
drains,  is  to  dig  a  well  in  the  vicinity  of  the  boilers,  suitable 
arrangements  being  made  for  draining  the  water  which  col- 
lects in  the  foundations  into  this  well.  The  well  would, 
of  course,  require  to  be  emptied  from  time  to  time  of  its 
water. 

The  thickness  of  the  concrete,  which  material,  by  the 
way,  is  the  best  on  which  to  build  the  setting,  depends  on 
the  nature  of  the  foundation,  and  may,  indeed,  be  anything 
from  9  in.  Uj  2 1  in.  A  usual  thickness  for  clay,  say,  or 
ordinary  firm  earth,  is  12  in. 

One  of  the  principal  sources  of  loss  in  the  working  of 
steam  boilders  is  radiation  of  heat  from  the  hot  surfaces. 
In  the  case  of  exposed  surfaces  this  is  usually  prevented  to 
a  large  extent  by  means  of  non-conducting  porous  composi- 
tion. Some  provision  against  loss  from  radiation  should, 
however,  also  be  made  in  the  walls  of  the  setting  by  means 
of  an  air  cavity.  As  is  well  known,  air  is  one  of  the  best 
insulators  or  non-conductors  of  heat,  and  if  therefore  an  air 
space  is  built  into  the  walls,  the  loss  from  radiation  may  be 
reduced  very  considei-ably.  The  makers  of  the  well-known 
and  deservedly  popular  Foulton  setting,  in  addition  to  pro- 
viding an  air  space  in  the  walls,  also  provide  one  underneath 
the  boilers  by  means  of  special  anti-radiation  serrated  bricks, 
with  the  object  of  preventing  radiation  through  the  founda- 
tions. The  importance  of  this  additional  air  space  is  well 
illustrated  by  the  following  : — "  At  a  large  electric  lighting 
and  power  station,  where  a  range  of  10  boilers  is  installed, 
the  temperature  of  the  clay  underneath  the  concrete,  10  ft. 
below  the  bottom  of  the  boilers,  was  found  to  be  as  much 
as  280°  F.  The  boilers  were  worked  night  and  day,  and 
were  provided  with  forced  draught  arrangements.  An 
immense  mass  of  material  was  thus  maintained  at  this  high 
temperature  day  and  night  by  a  direct  waste  of  valuable 
heat." 

In  order  to  provide,  say,  a  2-in.  cavity  in  each  of  the 
side  walls,  more  space  is  required,  and  at  electric  power 
stations,  where  large  ranges  of  boilers  are  concerned,  and 
where  space  is  frequently  a  most  important  consideration, 
this  becomes  a  serious  item.  In  such  cases,  special  ser- 
rated bricks  are  of  great  use,  as  by  their  adoption  much 
saving  in  ground  space  may  be  made. 

As  a  further  preventive  against  radiation  losses,  the 
brick  walls  may,  if  it  is  thought  worth  the  extra  expense,  be 
carried  up  to  the  boiler  tops,  and  then  roofed  over  so  as  to 
form  a  hot  air  chamber. 

This  question  of  preventing  heat  radiation  losses  is  always 
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an  important  one,  but  at  electric  generating  stations  this  is 
especially  the  case,  because  at  such  places,  the  boilers  may 
be  worked  for  only  a  short  time  each  day,  and  the  loss  then 
becomes  a  serious  item. 

The  practice  of  facing  the  front  walls  of  the  setting 
with  white  enamelled  bricks  is  one  which  is  to  be  recom- 
mended. Although  this  entails  additional  expense  (the 
cost  of  the  enamelled  bricks  being  many  times  that  of 
ordinary  bricks),  the  extra  expense  will  be  more  than  com- 
pensated for  in  other  ways.  The  boiler  house  is  made  to 
look  bright  and  cheerful,  and  as  a  result,  the  men  in  charge 
of  the  plant  take  a  keener  interest  in  maintaining  the 
general  upkeep  and  condition  of  the  boilers  and  setting. 

Probably  the  most  important  consideration  in  the  setting 
of  steam  boilers  is  the  extent  to  which  the  boiler  plates  are 
hidden  or  covered  by  those  parts  of  the  setting  which  are  in 
actual  contact  with  the  plates.  At  one  time,  it  was  quite 
common  to  make  the  seatings  and  flue  covers  of  Lancashire 
boilers  of  great  width,  often  as  much  as  12  or  even  IS  in. 
wide  at  the  parts  in  contact  with  the  plates.  Such  wide 
bearing  surfaces  as  this  are  extremely  objectionable,  because 
not  only  is  much  useful  heating  surface  lost,  but  a  large  area 
of  plate  is  covered  over,  and  hence  complete  inspection  of 
the  boiler  cannot  be  made.  Further,  external  corrosion  is 
especially  liable  to  occur  at  parts  covered  by  brickwork,  and 
unless,  therefore,  the  plates  are  bared  frequently,  the  wasting 
may  proceed  undetected  until  the  condition  of  the  boiler 
becomes  dangerous.  Nowadays,  the  bearing  surfaces  are 
made  much  narrower  than  formerly,  but  even  now,  con- 
siderable improvement  might,  in  the  majority  of  cases,  be 
made.  Thus  the  thickness  of  the  seating  blocks  at  their 
bearing  edges  is  generally  about  3  in.,  but  as  a  matter  of 
fact,  a  thickness  of  one-half  this,  viz.,  H  in.  is  ample — in 
fact,  much  more  than  sufficient  to  support  the  heaviest 
Lancashire  boiler  even  when  filled  with  water. 

Every  part  of  the  setting  which  is  in  contact  with  the 
boiler  plates  should  be  reduced  to  the  absolute  minimum  ;  it 
seems  absurd  to  adopt  o-in.  bearing  surfaces,  as  is  generally 
done  at  the  present  time,  when  a  width  of  1  in.  is  sufficient. 
In  the  "  Poulton  "  setting,  all  parts  which  come  in  contact 
with  the  boiler  plates  are  made  of  a  rounded  form,  so  that 
there  is  practically  no  surface  of  plate  covered  over.  In  this 
way  a  maximum  of  heating  surface  is  obtained,  whilst  every 
part  of  the  boiler,  so  far  as  the  setting  is  concerned,  is  open 
to  inspection.  With  the  ordinary  type  of  setting  it  is 
generally  necessary  to  plough  through  the  seatings  and  Hue 
covers  occasionally,  especially  at  the  seams,  in  order  that  a 
thorough  inspection  may  be  made.  This  ploughing  may  be 
avoided  by  cutting  away  a  portion  of  the  upper  part  of  the 
seating  blocks  where  these  are  crossed  by  the  ring  seams, 
and  fitting  into  the  openings  thus  made  loose  pieces  of 
fireclay  ;  the  loose  pieces  can  then  be  readily  removed  at  any 
time  for  inspection  purposes. 

A  good  form  of  setting  is  made  by  the  Adjustable  Cover 
and  Boiler  Block  Co.,  who  keep  the  width  of  all  bearing 
surfaces  small,  and  construct  the  flue  covers  so  that  these 
may  be  readily  lifted,  thus  allowing  the  plates  to  be  fully 
mspeoted  at  any  time.  In  some  instances  the  ordinary  flat- 
topped  seating  blocks  and  flue  covers  are  fitted  with  a  piece 
of  asbestos  rope,  the  boUer  being  made  to  rest  on  the  rope, 
and  not  on  the  block.  In  this  case  no  heating  surface  is 
lost,  and  the  asbesf«s  forms  an  effectual  means  for  preventing 
air  leakage  into  the  flues. 

Special  attention  should  be  given  to  the  size  of  the  flues, 
which  must  be  made  large  enough  to  permit  of  a  man  readily 
passing  through  them  lor  cleaning  and  inspection  purposes. 
The  side  flues  of  Lancashire  boilers  should  be  not  less  than 
9  in.  wide  at  the  narrowest  part,  V>ut  12  in.  is  preferable. 
The  bottom  flue  is  usually  made  about  2  ft.  6  in.  deep  and 
about  half  the  diameter  of  the  boUer  in  width. 

Seating  blocks  and  flue  covers  should  be  made  of  specially 
prepared  fireclay  blocks,  whilst  all  parts  of  the  flues  which  are 
exposed  to  the  action  of  the  hot  furnace  gases  should  be  lined 
with  a  good  quaUty  of  firebrick,  the  Uning  being  well  keyed 
in.  With  water-tube  boilers  (the  type  now  most  used  in 
power  stations),  the  question  of  using  firebricks  of  high 
heat-resisting  qualities,  is  one  of  great  importance.  This 
is  especially  the  case  where  machine  stoking  and  forced 
draught  are  employed.  Under  such  circumstances,  an 
intense  heat,  almost  equal  to  that  in  a  reverberatory  furnace 


or  a  puddling  furnace  is  obtained,  and  in  one  instance  with 
which  the  writer  is  acquainted,  the  heat  was  so  intense  that 
the  cast-iron  soot  doors  and  frames  at  the  back  end  of  the 
boiler  actually  melted,  and  when  the  boiler  was  laid  off  for 
cleaning,  the  melted  metal  hung  down  like  icicles.  Such 
intense  heat  as  this  naturally  has  a  destructive  effect  on  the 
fire-brick  arches,  especially  of  water-tube  boilers  settings, 
and  for  such  purposes  any  but  the  very  highest  quality  of 
fire-brick  is  quite  useless. 

Good  fire-bricks,  in  addition  to  being  capable  of  with- 
standing high  temperatures  without  becoming  fused  or 
disintegrated,  are  good  non-conductors  of  heat,  and  hence  a 
refractory  fire-brick  lining  also  serves  to  prevent  to  a  large 
extent,  loss  of  heat  by  radiation  through  the  setting.  Good 
fire-bricks  seem  to  acquire  a  glazed  surface  after  exposure  to 
high  temperatures,  and  thus  reflect  back  the  heat  of  the 
furnace,  for,  as  is  well  known,  bright  surfaces  have  a 
tendency  to  reflect  heat. 

Fireclay,  and  not  mortar,  should  be  used  for  the  jomting 
material,  especially  for  such  parts  of  the  setting  as  are 
exposed  to  the  hot  gases,  or  come  into  contact  with  the 
boiler  plates.  Mortar,  like  ordinary  brickwork,  is  porous, 
and  readily  absorbs  moisture,  so  tending  to  set  up  external 
corrosion  of  the  boiler  plates,  and  it  also  quickly  Ijreaks  up. 
This  is  not  the  case  with  fireclay,  which  is,  therefore,  much 
more  suitable  as  a  jomting  material. 

Other  points  requiring  attention  in  the  building  of  the 
setting  are  the  avoidance  of  cavities  and  chambers  in  which 
explosive  mixtures  might  collect  and  the  doing  away,  as  far 
as  possible,  with  local  contractions,  sharp  bends,  &c.,  in  the 
flues.  No  part  of  the  flues  should  be  less  in  sectional  area 
than  the  area  of  the  throat  of  the  chimney,  which  is  usually 
not  less  than  one-eighth  the  area  of  the  fire-grate. 

A  boiler  will  often  work  satisfactorily,  even  when  the 
flues  are  cramped  and  restricted,  so  long  as  it  is  only  required 
to  work  at  compai-atively  low  power.  When,  however, 
extensions  of  the  steam  plant  are  made,  and  the  boiler  is 
called  upon  to  develop  its  full  power,  it  is  unable  to  do  so. 
The  results  of  this  may  be  very  serious,  for  it  is  generally 
a  difficult  matter  to  remedy  the  evil ;  hence  the  importance 
of  building  the  flues  of  ample  capacity  in  the  first  instance. 

In  Lancashire  boilers  a  mistake  sometimes  made  is  to 
build  the  firebridges  too  high.  Such  a  mistake  is  liable  to 
seriously  cripple  the  draught,  and  in  one  or  two  instances 
which  have  come  under  the  writer's  notice  it  has  been 
impossible  to  maintain  steam  in  consequence.  The  removal 
of  one  or  two  layers  of  bricks  has  entu-ely  remedied  the  evO. 
(xenerally  speaking,  a  distance  of  not  less  than  10  in.  should 
be  left  between  the  tops  of  the  bridges  and  the  furnace 
crowns  at  the  middle. 

In  conclusion,  the  importance  of  entrusting  the  work  only 
to  men  who  have  had  special  experience  in  boiler  setting 
cannot  be  too  strongly  urged.  Defective  brickwork  is  a 
constant  source  of  annoyance  and  expense,  and  is  one  of  the 
most  fruitful  sources  of  low  efficiency  in  the  working  of 
steam  boilers.  If  the  work  is  indifferently  carried  out,  short- 
circuiting  of  the  flue  gases  from  one  flue  to  another,  and 
various  other  troubles,  are  liable  to  lie  experienced. 

Defective  setting  no"  doubt  explains  why  boilers  built  to 
exactly  the  same  specifications,  and  liy  the  same  firm,  often 
give  such  widely  different  results  when  put  to  work,  even 
though  they  may  be  working  under  apparently  identical 
conditions. 


E.\plosiTes  in   Coal    Mines    Order, — The    following 

notice  is  issued  from  the  Home  Office  : — "  Tlie  question  having  been 
raised  whether  the  words  '  magneto-electrical  apparatus '  as  nsed 
in  the  Order  of  May  21st  last  include  what  is  known  as  a  'dynamo 
exploder,'  i.i:,  an  electrical  firing  apparatus  consisting  of  an  arma- 
ture rotating  in  a  permanent  (non-electrical)  magnetic  field,  as  well 
as  the  form  in  which  an  armature  rotates  in  a  field  formed  by  an 
electromagnet,  the  Secretary  of  State  wishes  it  to  be  generally 
known  that  it  was  intended  to  include  apparatus  of  both  kinds,  and 
he  is  advised  that  the  phrase  used  does,  in  fact,  include  apparatus 
of  both  kinds. 

"  With  regard  to  the  requirement  in  Clause  2  (/()  of  the  Order 
that  every  electrical  firing  apparatus  shall  be  provided  with  a  push 
button,  an  internal  arrangement  by  which  the  firing  contact  is 
automatically  made  at  the  end  of  the  travel  of  the  handle,  and  on 
the  release  of  the  handle  is  immediately  broken,  performs  the  same 
function  as  a  push  button,  and  will  be  admitted  as  complying  with 
the  requirement  in  the  Order  as  to  the  provision  of  a  push  button." 
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AN  INTERESTING  STORAGE  BATTERY  CAR. 

TiiK  pnililoiu  of  the  storafje  battery  car  luiK  nowadays 
received  a  renewed  amount  of  attention  on  account  of  the 
possibilities  wliich  are  beint;  afforded  by  the  lighter  types 
of  storasje  butteries  which  are  now  avnilnble,  and  in  the 
Thiitcd  States  considerable  practical  experience  has  already 
been  gained  in  the  construction  and  operation  of  such  cars, 
which  can  with  advantage  be  studied  by  engineers  on  this 
side  of  tlie  Atlantic.  It  is,  therefore,  of  interest  to  discuss 
briefly  the  storage-battery  cars  which  are  now  being  used 
by  the  Third  Avenue  Railroad  of  New  York  City,  inapnnich 
as  these  operate  over  sonic  of  the  lines  which  were  previously 
served  by  horse  cars  ;  altogether  over  60  cars  have  been  put 
into  commission  for  this  purpose.  The  development  was  not 
made  in  a  hurry,  inasmuch  as  the  initial  number  of  battery 
cars  in  use  was  only  five  on  this  particular  line,  so  that  it 
can  be  said  that  the  first  cars,  at  any  rate,  operated  so 
satisfactorily  as  to  justify  the  extension  of  the  experiment 
to  the  large  scale  now  indicated.  In  fact,  it  may  be  said 
without  much  fear  of  contradiction  that  the  matter  has  pro- 
gressed from  the  experimental  stage  into  one  of  practical 
working  operation. 

Fig.  I  shows  tlie  general  external  appearance  of  these 
cars,  which  are  built  by  the  .1.  C.  Brill  Co.,  of  Philadelphia. 
The    trucks   arc   designed    to   allow    the   batteries    to    be 
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New  York  Stobaok  Battery  Car. 

placed  under  the  body  if  desired,  and  whereas  in  the 
earlier  type  chain  gearing  was  adopted,  in  the  later  cars 
ordinary  railway  motor  gearing  has  been  employed.  The 
motor  eiiuipmciit  consists  of  two  44-H.i'.  General  Electric 
motors  furnished  with  axle  bearings,  the  gears  eliminating 
all  maintenance  trouble  due  to  the  driving  mechanism, 
and  taking  up  perceptibly  less  space  than  the  chain 
drives  formerly  used.  Cast-steel  wheels  are  used  with 
anti-friction  journal  bearings.  The  new  cars  have  a 
length  over  the  vestibules  of  2()  ft.  ih  in.,  the  body 
being  IS  ft.  long.  The  width  overall  is  7  ft.  6  in.,  and  the 
length  over  the  sill  is  C>  ft.  5i  in.  The  height  to  the  sills 
is  2  ft.  5|  in.,  and  the  height  from  the  sills  to  the  roof 
is  8  ft.  2s  in.  The  longitudinal  seats  accommodate 
80  passengers,  and  each  of  the  new  cars  is  equipped  by  the 
Electric  Storage  Battery  Co.,  with  Hycap-Exide  batteries 
having  a  rating  of  420  ampere-hours.  These  batteries  are 
supplied  under  a  maintenance  guarantee  of  five  years,  during 
which  period  the  output  has  not  to  fall  below  75  per  cent, 
of  the  original  rating.  The  future  progress  of  these  cars, 
especially  with  regard  to  the  maintenance  of  the  battery  and 
the  cost  per  car-mile,  will  be  watched  with  considerable 
interest  on  this  side,  and  it  is  to  be  hoped  that  further 
figures  will  lie  available  after  greater  running  experience 
has  been  obtained. 


Electric  Cheese. — A  Dutch  farmer  claims  to  be  able,  by 
passing-  a  current  through  them,  to  mature  cheeses  in  24  hours. 
The  process  has  hitherto  been  very  slow. 


Tiiosi;  responsible  for  the  design  of  machinery  are  practically 
unanimous  in  their  desire  to  avoid  mathematics  and  complex 
formula'  :  it  is  only  the  inexperienced  student  who  en- 
deavours to  apply  such  means  where  simpler  methods  would 
be  quicker  and  equally  satisfactory. 

If  the  data  at  our  disposal  were  accurate,  it  would  be 
possible  to  use  formula'  giving  precise  results,  but,  unfor- 
tunately, the  measurements,  weights  and  quality  of  the 
materials  used  in  the  construction  of  machinery  are  only 
approximate,  hence  the  prediction  of  exact  results  from  any 
given  combination  is  impossible.  On  his  first  acquaintance 
with  elertrii-al  apparatus,  the  novice  is  inclined  to  assume 
that  a  knowledge  of  theory  is  sufficient  to  enable  him  to 
design  a  dynamo  or  motor.  This  assumption  is  entirely 
erroneou.s,  and  it  is  doni>tful  whether  any  other  class  of 
machinery  demands  so  much  experienced  judgment  for  its 
successful  design.  It  is  imiwssible  to  obtain  homogeneous 
materials  ;  the  iron  or  steel  for  the  magnets  will  vary  in 
quality,  the  armatures  oft«n  differ  slightly  witli  dift'erent 
consignments  of  disks,  the  gauge  of  wire  and  the  thickness 
of  the  insulation  are  never  exactly  to  specification,  and  many 
other  factors  enter  into  the  calculations,  for  which  allow- 
ances based  upon  practical  experience  have  to  be  made. 
Such  being  the  case,  it  would  be  a 
waste  cf  time  to  complicate  the  calcula- 
tions for  the  sake  of  ensuring  extreme 
accuracy,  when  the  results  are  certain 
to  be  vitiated  by  faulty  data  ;  hence 
simple  formuhe  are  used  by  practical 
designers,  which  give  only  approxi- 
mately 'correct  figures  for  output, 
efficiency,  temperature  rise,  tV:c. 

To  professors  and  others  whose 
calling  involves  the  investigation  of 
the  principles  underlying  the  design  of 
machinery,  a  good  knowledge  of 
matheniatics  is  essential  ;  also  the 
inatheniatical  training  of  engineering 
~  students  should    include   the  study  of 

more  complex  problems  than  they 
are  likely  to  meet  with  in  after 
experience,  but  the  professors  should 
endeavour  to  simplify  their  calculations  and  formulaj 
so  as  to  make  them  suitable  for  commercial  application, 
whilst  students  should  not  attempt  to  advertise  their  attain- 
ments in  the  columns  of  the  technical  press  or  before  the 
membera  of  the  engineering  institutions. 

Text-books,  in  which  practical  probhms  are  treated  by  the 
aid  of  complex  formula."  have  a  very  limited  application. 
The  practical  designer  will  not  look  at  them,  and  the  student 
is  likely  to  waste  time  puzzling  out  problems  which  could 
be  presented  in  a  much  simpler  and  more  useful  form.  The5e 
strictures  also  apply  to  articles  and  papers  of  a  similar 
nature,  some  of  which,  in  all  probability,  are  never  read  by 
anyone. 

It  is  astonishing  how  unwillinsr  are  the  readers  of  technical 
papers  to  use  their  brains  over  any  article  which  is  difficult 
to  understand,  and  this  attitude  extends  to  some  extent  to 
the  editorial  staff.  Some  years  ago,  the  writer  came  across 
an  article  which,  although  it  involved  no  considerable 
knowledge  of  mathematics,  was  necessarily  of  a  complex 
nature  owing  to  the  subject  dealt  with.  This  article 
appeared  in  ore  of  the  leading  engineering  journals  (not 
the  Electrical  Review),  and  by  reason  of  a  mis- 
understanding with  the  editor  over  certain  additions,  parts 
of  it  were  reduced  to  absolute  nonsense.  The  subject  was 
apparently  not  understood  by  the  editor,  or  his  assistant  who 
presumably  perused  it,  otherwise  publication  must  have  been 
postponed  pending  revision.  As  regards  the  readers  of  the 
aforesaid  journal,  reference  to  the  "  Correspondence"'  columns 
indicates  that  many  of  them  are  quick  enough  to  point  out 
mistakes  when  opportunity  occurs,  yet  in  this  instance  no 
letter  to  the  editor  was  forthcoming. 
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It  is  to  be  feared  that  articles  of  this  nature  are  some- 
times accepted  on  the  strength  of  the  writer's  reputation, 
and  this  course  would  appear  to  be  a  safe  one  where 
the  subject  has  been  treated  in  a  manner  difficult  to 
understand. 


NEW    PATENTS    APPLIED    FOR, 

I  NOT  YET  PUBLISHED.) 


1912. 


Compiled  exxjvessly  for  this  journal  by  Messrs.  W.  P.  Thompson  A  Co,, 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at' 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


17,519.  "  Apparatus  for  measuring  the  electric  conductivity  of  liquids.*' 
M.  CopLANs.    July  29ch. 

17,583.  "Electrical  welding  apparatus."  Donlop  Pneumatic  Tvre  Co.,  Ltd. 
and  F.  J.  Keegan.    July  29th. 

17,618.    **  Manufacture  of  electric  pig  iron,"    V.  Stobib.    July  90th. 

17,623.    "  Electrical  conduit  fittings."    L.  G.  Byng  and  T.  TaIiXob.  July  30th. 

17,f)34.  "Electrically  operated  time-limit  detonator  for  use  in  blasting  and 
Buch  like  operations."    W.  R.  Ash,  C.  Dalley  and  W.  S.  Toplis.    July  BOth. 

17,651.    "  Electromagnets."    H.  Lkitner.    July  30th. 

17,663.  ••  Electrodes  for  use  in  arc  lamps."  A.  A.  Low.  July  30th.  (Com- 
plete). 

17,678.  "Electrodes  for  use  in  arc  lamps."  A,  A.  Low.  July 30th.  (Com- 
plete). 

17,680.  "Protective  devices  for  electric  circuits."  British  Thomson- 
Houston  Co.,  Ltd.    (General  Electric  Co.,  United  States.)    July  30th. 

17,701.  "  Method  of  producing  conducting  films  upon  the  surfaces  of  elec- 
trical apparatus."     L.  D.  Reay.    July  31st. 

17,749.  "  Method  of  and  apparatus  for  electric  welding."  R.  Haddan. 
(Cleveland  Welding  and  Manufacturing  Co.,  United  States.)  July  31st. 
(Complete.) 

17,752.  "  Electric  hand  apparatus  for  producing  light."  W".  E.  Lake. 
(Pabrique  Internationale  D'Appareils  a  Magneto  8.A.  (F.I. A.M.),  Switzerland). 
July  3lBt. 

17,779.  "Electric  striking  gear."  H.  Campiche.  (Convention  date,  August 
1st,  1911,  Switzerland.)    July  3Ist.    (Complete.) 

17,805.  "  Electrically-actuated  automatic  door-operating  appliances."  J.  J. 
Reynolds  and  P.  C.  Laumith.    August  1st. 

17.836.  "  Electrolytes  for  use  in  electrometallurgy."  N.  H.  M.  Dekkeb, 
August  1st.    (Complete.) 

17.837.  "  Heating  apparatus."  R.  Weaving  and  Ferranti,  Ltd.  August 
1st. 

17.838.  "  Self-regulating  dynamo-electric  machines."  C.  A.  Vandervell  and 
A.  H.  MiDGLEY.    August  1st. 

17,840.  "Process  and  apparatus  for  the  electrical  separation  of  bodies  in 
suspension  from  electrically  insulating  fluids,  more  particularly  gases." 
E.  MoLLER.    August  1st.    (Complete.) 

17,850.  "  Portable  electric  hand-lamps."  A.  H.  Hunt.  August  1st. 
(Complete.) 

17,858.  "  Automatic  telephone  exchange  switches  and  controlling  circuits 
therefor."  Western  Electric  Co.,  Ltd.  (Western  Electric  Co.,  United 
States.)    August  lat.    (Complete.) 

17,864.  "  Insulating  boots  and  shoes."  J.  H.  C.  Brooking  and  St.  Helen's 
Cable  and  Rubber  Co.,  Ltd.    August  1st. 

17,871.  "Electric  accumulator."  S.  F.  Thompson  and  E.  R.Thompson. 
August  2nd. 

17,918.  "  Fire-alarm  apparatus  and  circuit  arrangements,"  A.  C.  Bbown 
and  G.  A.  Edwards.    August  2nd. 

17,942.  "Magnetic  speedometers."  J.  K.  Stewart.  August  2nd. 
(Complete.) 

17.951.  "Production  of  artificial  resinous  substances."  British  Thomson- 
Houston  Co.,  Ltd.    (General  Electric  Co.,  United  States.)    August  2nd. 

17.952.  "  Method  of  separating  magnetic  from  non-magnetic  powdery 
materials,  such  as  iron,  sands,  and  the  like."  S.  L,  Elborne  and  H.  Godsal. 
August  2nd. 

17,955.  "  Telegraphic  relays."  A.  Muirhead  and  F.  L.  Muirhead.  August 
2nd.    (Complete.) 

17,978.  "Telegraph  receiving  apparatus  adapted  to  split  up  incoming 
signals  into  their  components,  and  to  actuate  a  transmitter  or  analogous 
device,  or  to  perforate  a  tape  according  to  either  the  Wheatstone,  cable,  or 
other  systems  of  working."  A.  Eraser,  K.  L.  Wood  and  Eastern  Telegraph 
Co.,  Ltd.    August  3rd. 

17,980.    "Resistances."    J.  Roothaan  and  Ferranti,  Ltd.    August  3rd. 

18  013,  "  Electrical  driving  of  ring-spinning  and  doubling  frames."  Siemens 
Bros.  Dynamo  Woeks,  Ltd.  (Siemens  Schuckertwerke  G.m.b.H.,  Germany.) 
August  3rd.    (Complete.) 

18,017,    "Electric  heaters."    H.H.Grundy.    August  3rd.    (Complete.) 

18,025.    "Electrical  generating  set."    J.  A.  Rey.    August  3rd.    (Complete.) 

[Correction. — The  number  of  tlie  patent  for  "Recording  instruments  and 
the  like  "  (Eveeshed  &  Vignolks,  Ltd.,  and  G.  W.  Binstead),  ai^pearing  in  this 
polumn  of  our  last  issue,  should  be  17,226,  not  17,214,  as  printed.] 


published  specifications. 

Copies  of  any  of  the  Specifications  in  the  followins  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn.'W.C,  and  at 
Liverpool  and  Bradford ;  price,  post  free,  9d.  (in  stamps). 


1911. 

Electric  Accumulator.     K.  K.  Smith.     13,758.    June  9th.    (Deci 

1911.) 
Traction  Electromaqnets.    H.  W.  Lake.    (D.  L.   Lindquist.)    16 

15th. 
Spark  Plugs.    J.  W.  Maelienzie.    {Champion  Ignition  Co.)    16,438. 
Electrio  Lifts.    W.  H.  Scott.    16,532.    July  18th. 
Co\'ERiNa  OF  Electric  Conductors  with  Plastic  Material  and 

therefor.    W.  S.  Smith  and  A.  D.  Shuter.    16,542.    July  IBth. 
Apparatus  for  Recording  Telephone  Calls.    C.  C.  Chapman  and  A 

16,553.     July  IBth. 
Manufacture  of  Electric  Accumulator  Electrodes,  and  Meani 

therein.    E.  Pape.    17,182.    July  261)1.    (Patent  of  Addition  not 


mber  8th, 
,374.  July 
July  17th. 
Apparatus 
.  Grimsley. 


Electric  Switching  Devices.    H.  8.  Hatfield.    17,286.    July  28th. 
Method  for  Timing  Telephone  Calls.    T.  Doddrell.    17,635.    August  Srd. 
Electric  Power  Transmission  Devices.    H.  Kleinschmidt.     18,051.    August 

9th. 
Electrical  Ignition  Apparatus  for  Internal-combustion  Engines.    A.  H. 

Midgley  and  C.  A.  Vandervell.    21,441.    September  28th. 
Electric  Fuse.    R.  C.  Hall.    22,844.    October  17th. 
Long  Tubular  Metallic-Filament  Electric  Lamps.    H.  E.  Angold  and  J.  F. 

Poynter.    24,260.    November  1st. 
Mica  and  such  like  Insulators  and  Screens,  and  the  Manufacture  of  the 

same.    W.  McLoughlin.    27,759.    December  11th. 
Electro-osmotic  Processes.     Ges.  fiir  Elektro-OsmoBe.     28,185.     December 

14th.    (September  28th,  1911.) 
Electhioitv-controlling  Switches.    Soc.  H.  Lapipe  and  C.  Wittmann.    28,711. 

December  20th.    (December  20th,  1910.) 
Electrically-operated    Valves   for   Gas   Conduits,      W.    Thiem.      29,140. 
,      December  27th.    (June  17th,  1911.) 


1912. 

Combined  Percussion  and  Electric  Primers  for  Quick- Firing  Guns.    Soc. 

Anon.  John  Cockerill  and  E.  Ternstrom.    9,283.    April  19th.    (Addition  to 

4,990  of  1912.) 
Eleotholvtio  Process  for  Cleaning  Metal  Articles.    Langbein  Peanhauser 

Werke  Akt.-Ges.    9,G09.    April  23rd.    (April  26th,  1911.) 
Electric-Signalling  Apparatus.    V.  H.  Street.    9,936.    April  26th. 
Arc  Lamps.    C.  Weber.    10,737.    May  6th.    (May  5th,  1911.) 
Protective  Arrangements  fob  Use  in  Connection  with  Electrolytic  Valves 

OR  Polarisation  Cells.    G.  Liebe.    11,366.    May  13th.    (May  81st,  1911.) 
Apparatus  for  the  Electro-osmosk  Method.    Ges.  fiir  Elektro-Osmose.    725, 

January  9th.    (October  2na,  1911.) 
Stabilising  Voltaic  Arcs.    C.  E.  Guye.    801.    January  10th.    (Jannary  10th, 

1911.) 
Manufacture  of  Electric  Incandescent  Lamps.    Deutsche  Gasgluhlicht  Akt.- 
Ges.    (Auer-Qes.)    874.    January  11th.    (May  11th,  1911.) 
Cooling   Arrangements  for  Dynamo-Electric  Machinery.      Siemens  Bros. 

Dynamo  Works,  Ltd.    (Siemens  &  Schuckertwerke  Ges.)    8,106.    February 

7t'h. 
Electrical  WAm>  Stop-Motions  for  Looms.    D.  Schatz.    8,114.    February  7th. 
Electric  Incandescent  Lamps.    Deutsch  Gasgluhlicht  Akt.-Ges.    (Auer-Ges.) 

3,840.    February  16th.    (November  4th,  1911.) 
Apparatus  for  Controlling  and  Recording  the  Consumption  of  Electrical 

Energy.    H.  Gottsohalk.    4,791.    February  26th. 
Electric  Signal  oe  Indicator  for  Taximeter  Cabs  or  other  similar  Public 

Vehicles.    P.  T.  Hillman.    5,634.    March  5th. 
Press-Button  Electric  Switches.     H.  Wischhusen  and  A.  Hepke.     7,795. 

March  30th.    (April  iBt,  1911.) 
Telephonic  Head  Gear.     E.A.Graham.    10,041.    April  27th. 
Bulbs  for  Electric  Glow-Lamps.    H.  Gethe  and  Gluhlampenfabrik   Hansa 

lies.    10,346.    May  Ibt. 
Sparking  Plugs.    C.  E.  Johnson.    11,811.    May  13th. 


Wind  Power  and  Electricity. — The  problem  of  how 

to  derive  a  supply  of  electrical  energy  from  the  wind  has  always 
had  a  certain  fascination  for  electrical  engineers.  Unfortunately, 
although  at  first  sight  it  does  not  seem  a  difficult  matter  to  devise 
some  system  of  wind  vanes  coupled  with  a  generator  and  a  storage 
battery  which  would  work  well  and  cheaply,  there  are  many 
difficulties  of  a  practical  nature  in  the  way.  Some  intermediate 
storage  system  must  be  used  with  a  view  to  obtaining  a  constant 
source  of  power  no  matter  what  may  be  the  fluctuations  of  the 
wind,  the  point  being  that  such  storage  device  should  come  between 
the  wind  vanes  and  the  dynamo,  instead  of  between  the  dynamo 
and  the  distribution  system,  as  would  at  first  sight  appear  desirable. 
A  recent  patent  is  for  a  system  of  generating  electricity  in  which  a 
petrol  engine  is  used  in  conjunction  with  a  wind  motor.  Both 
these  prime-movers  are  designed  to  work  on  the  same  shaft,  and 
they  are  connected  together  by  means  of  a  clutch.  The  load  is 
taken  up  by  the  engine,  and  the  windmill,  as  soon  as  the  wind 
serves,  adds  its  power  to  the  shaft.  Should  the  wind  rise  above  a 
certain  predetermined  velocity,  the  wind  vanes  commence  to  take 
charge,  as  it  were,  and  speed  up  the  engine.  A  centrifugal 
governor  then  cuts  out  the  ignition,  thus  shutting  off  the  engine 
power.  Should  the  wind  drop,  the  ignition  circuit  is  opened  auto- 
matically, and  the  engine  again  takes  the  load.  In  this  case  it  is 
difficult  to  see  what  advantage  is  derived  from  the  use  of  the  wind- 
mill. It  would  seem  a  far  better  arrangement  if  the  governor, 
instead  of  working  on  the  ignition,  worked  on  the  engine  throttle 
and  controlled  the  supply  of  vapour.  The  windmill  and  engine 
would  then  work  in  parallel  when  the  wind  power  was  insufficient 
to  drive  the  generator  by  itself,  and  there  would  be  a  considerable 
saving  in  paraffin  or  petrol. 

As  an  illustration  of  a  storage  method  a  plant  may  be  mentioned 
in  which  power  from  a  windmill  is  combined  with  water  power  in 
the  following  manner  : — A  14-ft.  windmill  is  coupled  by  gearing  to 
a  large  plunger  pump,  which  draws  water  from  a  pond  and  delivers 
it  to  a  tank  of  large  capacity  ;  the  water,  when  power  is  desired,  is 
allowed  to  flow  through  a  small  turbine,  of  i-H.p.  capacity,  which 
is  direct-coupled  to  a  I-H.p.  dynamo.  The  current  from  this, 
which  is  generated  at  25  volts,  is  used  to  charge  up  an  11 -cell 
storage  battery,  which  is  capable  of  supplying  20  8-c.P.  metalr 
filament  lamps  for  three  hours,  according  to  a  statement  made  by 
the  firm  who  installed  the  plant. 

By  means  of  certain  automatic  hydraulic  devices,  practically  all 
the  energy  which  the  windmill  can  produce  is  stored  up,  and  it  is 
stated  that  with  the  equipment  mentioned  sufficient  electricity  for 
winter  use  can  be  obtained  by  allowing  the  windmill  to  work  for 
an  average  of  five  hours  per  day.  Of  course,  during  the  summer 
months  less  electricity  is  used  for  lighting  purposes,  and  an  average 
of  two  hours'  run  per  day  is  amply  sufficient, 
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The  form  of  public  requests  for  tenders  varies  considerably. 
It  is  not  uninstructive  to  study  these  variations  and  to  con- 
sider the  Icf^al  effect  of  such  advertisements.  In  former  days 
those  who  invited  tenders  were  wont  to  do  so  in  some  such 
form  as  this  : — 

The  County  Council  invites  tenders  for  the  construction  of  about 
1,000  yards  of  tramway  in  certain  streets  in  thia  district.     Plans 

and   specitications   may   be    seen   at   — ,    and    copies    of    the 

quantities  and  forms  of  tender  may  be  oVitained  at  the  fame  place. 

Sealed  tenders  must  be  delivered  at  ,  by  12  o'clock  noon  on 

.     The  Council  do  not  bind  themselves  to  accept  the  lowest 

or  any  tender. 

Many  changes  have  been  made  in  this  simple  form 
during  recent  years.  For  instance,  it  has  become  cus- 
tomary to  enforce  payment  of  a  dejMsit  of  from  £1  to 
£5  on  receipt  of  the  papers,  which  deposit  is  returned  on 
receipt  of  a  homi  fide  tender.  Sometimes  it  is  stated  that 
with  regard  to  the  deposit  it  "  will  be  forfeited  should 
the  contractor  not  send  in  a  buna  fide  tender  or  afterwards 
withdraw  his  tender."  In  order  to  obtain  a  further  measure 
of  protection  against  persons  who  ask  for  copies  of  the  paper 
out  of  pure  curiosity,  it  is  sometimes  provided  that  any 
tender  which  is  made  must  remain  open  for  30  days.  One 
of  the  most  striking  features  of  the  latter-day  request  for 
tenders  is  the  appearance  of  the  following  paragraph  : — 

The  contractor  will  be  bound  to  pay  to  all  workmen  (except  a 
reasonable  number  of  legally-bound  apprentices)  wages  at  rates  not 
less,  and  to  observe  hours  of  labour  not  greater,  than  those  set  out 
in  the  Council's  list,  and  such  rates  of  wages  and  hours  of  labour 
will  be  inserted  in  and  form  part  of  the  contract. 

The  following  form  is  sometimes  used  : — 

The  successful  contractor  or  contractors  will  be  required  to 
employ,  to  the  satisfaction  of  the  surveyor,  local  labour  (if  avail- 
able) in  the  execution  of  the  works. 

Dealing  in  the  first  place  with  the  ordinary  form,  the 
importance  of  obtaining  copies  of  the  plans  and  specifica- 
tions,  and  of  studying  them  carefully,  lies  in  the  fact  that 
mistakes  are  made  that  cannot  afterwards  be  rectitied.  In  a 
recent  Scotch  case  the  defender  offered  to  execute  work  for 
the  pursuers  for  the  lump  sura  of  i'Koil.  His  offer 
was  accepted.  He  afterwards  found  that,  owing 
to  an  error  iu  calculation  made  by  his  son, 
the  offer  was  £86  less  than  it  would  have  been.  In 
an  action  for  damages  for  breach  of  contract,  the  defendant 
having  contended  that  this  mistake  released  him  from  his 
contract,  the  Court  held  that  he  was  not  released  (the  mis- 
take having  arisen  through  no  fault  of  the  pursuers),  and 
that  the  pursuers  were  entitled  to  damages. 

Compliance  with  the  provision  that  a  tender  must  be  sent 
in  by  a  certain  time  is  also  essential,  as  there  is  no  obligation 
upon  the  local  authority  to  consider  those  which  come  in  too 
late.  Time  is  of  the  essence  of  the  contract  in  this  respect. 
The  proviso  that  the  Council  do  not  bind  themselves  to  accept 
the  lowest  or  any  tender  is  in  reality  mere  surplusage,  as  no 
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obligation  to  accept  any  tender  is  implied  even  when  the 
words  are  omitted.  It  is,  however,  a  very  useful  warning  to 
those  who  are  unacquainted  with  the  law.  In  cases  where 
there  is  an  undertaking  to  accept  the  lowest  tender,  the 
meaning  of  this  term  may  have  to  be  considered.  It 
seems  that  a  tender  to  the  effect  that,  "  I  offer 
£100  less  than  any  other  builder  who  makes  you  a 
tender,"  would  not  be  the  lowest  tender.  In  South 
Hetton  Coal  Co.  v.  Haswell,  &c.,  the  owner  of 
certain  coal  mines  proposed  to  receive  sealed  tenders 
from  two  parties  who  were  competing  for  the  purchase  of 
ihe  mines,  and  undertook  to  accept  the  highest  net  money 
tender.  One  of  the  competitors  offered  such  a  sum  as 
would  exceed  by  £200  the  amount  offered  by  the  other.  It 
was  held  that  a  tender  in  this  form  did  not  answer  the 
description  of  "  the  highest  net  money  tender." 

The  provision  that  a  tender  must  remain  open  for  30  days, 
is  of  considerable  importance,  and  a  contractor  should  walk 
warily  before  he  sends  in  a  tender  in  response  to  an  advertise- 
ment which  contains  this  clause.  The  law  is  that  a  tender  can 
be  withdrawn  at  any  time  before  acceptance,  and  the  waiver 
of  this  privilege  may  be  a  serious  matter.  Suppose,  for 
example,  that  a  man  were  to  discover  on  the  day  after  he 
sent  in  his  tender  that  he  had  made  a  serious  mistake.  If 
the  advertisement  had  contained  no  clause  similar  to  the 
above,  he  might  withdraw  it,  and  possibly  tender  anew. 
The  clause  which  provides  that  certain  rates  of  wages  must 
be  paid,  is  one  which  must  be  carefully  watched,  and  pains 
must  be  taken  to  study  the  list  of  wages  which  is  provided 
by  the  Council,  or  the  Trade  Union  rate  of  wages  which  is 
enforced  in  the  district.  The  provision  that  local  labour 
must  be  employed,  may  also  be  a  pitfall  for  the  unwary. 


MUNICIPAL    STRABISMUS. 


MrNiciPAL  bodies  suffer  from  a  considerable  number  of 
ailments,  some  of  which  are  corrected  by  local  opinion,  and 
some  by  the  astringent  action  of  the  Board  of  Trade.  AVe 
venture  to  diagnose  a  complaint  which  is  by  no  means  new, 
and  which  is  in  very  young  persons  frequently  cured  by 
corporal  punishment.  We  refer  to  strabismus,  or  the 
unhappy  habit  of  squinting.  It  has  been  said  that  truth 
in  its  beauty  can  be  best  beheld  by  him  who  has  the  single 
eye  for  its  excellence  :  it  is  when  the  view  becomes  binocular 
w       that  confusion  is  apt  to  ensue. 

It  is  not  the  first  time  that  we  have  referred  to  that 
unhappy  Act  of  Parliament  which,  promoted  by  lesthetic 
persons,  limits  the  activities  of  those  who  wish  to  advertise. 
Whether  it  is  in  itself  a  wise  Act  we  are  not  going  to 
discuss  at  present,  beyond  pointing  out  the  fact  that  two 
classes  of  people  who  are  perfectly  willing  to  advance  the 
prosperity  of  the  country  are  hit  by  its  operations.  These 
are :  the  electric  sign  manufacturer  who  has  probably  sunk 
thousands  of  pounds  in  what  is  admitted  to  be  the  best 
advertising  medium  of  the  present  day,  and  the  large 
advertiser  who  is  quite  willing  to  spend  money  on  electric 
signs  if  he  has  secured  tenure,  and  if  he  can  get  a  decent 
show  for  his  money.  Looked  at  frcm  a  commonsense 
standpoint,  it  would  seem  that  anj  thing  that  would  help  a 


trading  concern  to  pay  larger  rates  would  be  hailed  with 
delight  by  Parliamentary  and  Municipal  bodies,  and  that 
advertising  would  therefore  be  given  every  chance.  We 
know  differently,  however,  so  we  must  let  that  point  go. 

But  there  is  an  anomaly  which  needs  some  explanation. 
It  is  admitted  that  municipal  bodies  have  a  power  to  charge 
a  rental  for  a  sign  or  advertisement  projecting  more  than  a 
certain  distance  over  a  roadway.  Whether  they  are  wise  in 
exerting  that  power  is  another  story.  And  we  also  know 
that  the  electric  arc  lamp  suspended  outside  a  shop  front  is  a 
most  powerful  means  of  drawing  attention.  We  are  also 
aware  that  not  a  hundred  miles  from  St.  Paul's  Cathedral  the 
authorities,  far  from  welcoming  this  augmentation  of  street 
lighting,  have,  in  their  wisdom,  compelled  the  placing  of 
screens  round  such  lamps,  so  that  all  light  except  that  falling 
into  windows  or  on  the  immediate  pavement,  is  blocked. 
There  comes,  however,  a  piece  of  news  from  what  we  have 
always  considered  the  progressive  city  of  Newcastle-upon- 
Tyne,  which,  if  correct,  seems  to  indicate  an  amazing  state  of 
complexity  in  the  local  by-laws. 

We  understand  that,  if  an  enteqirising  tradesman  in  that 
city  wishes  to  put  his  name  on  the  globe  of  the  arc  lamp 
outside  his  shop,  he  may  do  so  at  the  rate  of  about  5s.  or  6s. 
per  annum.  Apart  from  the  point  as  to  whether  a  munici- 
pality should  have  powers  to  charge  in  this  way,  it  seems  a 
very  stringent  interpretation  of  a:!sthetic  ideals,  inasmuch  as 
the  lett«ring  shuts  out  no  view  and  does  no  damage  to  the 
passing  public.  The  beauty  of  the  position  is  heightened 
when  we  remember  that  on  arc  lamps  and  globes  turned  out 
by  more  than  one  prominent  firm,  and  which,  we  presume,  are 
freely  hung  in  the  streets  of  Newcastle,  the  name  of  the 
manufacturer  is  prominently  displayed.  The  only  logical 
conclusion  to  which  we  can  come,  if  the  above  facts  are 
correct,  is  that  the  powers  that  be  must  look  with  favour  on 
any  advertising  which  is  done  to  benefit  a  firm  outside  the 
municipality,  but  wish  to  repress  any  attempt  at  adver- 
tising which  would  put  a  tradesman  in  the  town  in  a  jxjsition 
to  pay  better  rates. 

Another  interesting  feature  of  the  subject,  we  understand, 
is  that  if  a  massive  gold  block  letter  sign  is  placed  outside 
the  premises  and  on  the  wall  of  a  business  house,  the  rental 
charged  for  this  display  is  quite  unimportant ;  but  that  if 
electric  lamps  are  fixed  on  or  recessed  into  this  same  sign, 
the  rental  immediately  rises  to  a  considerable  figure.  This 
unsolicited  testimonial  of  the  value  of  electric  advertising  is 
rather  extraordinary,  and  might  without  further  explanation 
be  held  to  indicate  a  policy  of  exclusion  of  the  electric  sign. 

That  this  is  a  case  of  municipal  strabismus  seems  to  be 
confirmed  by  the  consideration  that  if  an  electricity 
supply  undertaking  were  owned  by  any  municipality,  it 
would,  in  order  to  justify  the  existence  of  an  electrical  depart- 
ment, have  to  do  its  best  to  sell  current  wherever  possible, 
and  vexatious  restrictions  would  in  all  probability  be 
■  removed. 


The  letter  of  Mr.  E.  A.  Wood,  published 

The  Bray       ^^  ,-,^^  ^^ ^^^  j^gj.  j^^^g  reached  us  too 

Explosion.       ,       ,  ,  1      1         ,    .   i 

late  for  comment  to  be  made  then,  but  it 

shows  pretty  conclusively  that  the  explanation  given  in  our 
leader  on  this  matter  was  fairly  correct..  Mr.  Wood,  however, 
realises  that  trouble  may  arise  from  excess  of  oil  at  the  cylinder 
and  from  excess  of  cylinder  pressure  above  the  blast  receiver 
pressure,  and  that  these  faults  may  occur  even  with  air ;  that  no 
special  excess  of  oxygen  is  required.  This  being  so,  it  is 
even  more  necessary  that  there  should  be  a  reflux  valve  in 
the  air  blast  pipe  in  order  that  there  shall  be  no  possibility 
of  back  flow  or  the  driving  back  and  spraying  of  plugs  of 
oil  into  this  large  mass  of  air  in  the  receiver.  Nor  should  it 
be  possible  for  the  cylinder  air  to  get  back  to  the  fuel  valve, 
there  to  cause  combustion  of  the  oil  at  that  point.  In  Mr. 
Wood's  instance  the  blast  air  vessel  was  probably  saved  by 
the  blowing  out  of  the  safety  valve  bodily  before  the  pres- 
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sure  rose  too  Lif^h  in  the  receiver.  Hud  the  receiver  contained 
nir  richer  in  oxygen  there  would  not  have  liecn  time  to  blow 
out  the  safety  valve.  The  pressure  would  have  risen  so 
quickly  that  the  receiver  would  have  burst  before  the  safety 
vahe  could  move  oft',  so  that  probably  the  root  cause  at  Bray 
was  o.xyfjen  ;  but,  all  the  sauie,  whether  oxygen  or  mere  oil 
excess  caused  the  trouble,  both  causes  may  probably 
be  rendered  inoi)erative  by  the  simple  mechanical  device 
named.  It  is  possible  that  the  safest  form  of  such  a  valve 
is  the  loosely-hinged  flap  with  restniiued  opening,  and  not 
the  mushroom  valve.  Or  a  caged  ball  would  probably  be 
fairly  certain  in  automatic  closing. 


Indian 

Contract 

grievances. 


Two  letters  appear  in  our  "Corres- 
pondence "  columns  this  week  on  a 
matter  of  public  interest  relating  to 
Indian  Government  contracts.  Already 
it  has  been  ventilated  in  this  journal,  but  seemingly  with- 
out the  desired  effect.  It  is  to  be  hoped  that  the  present 
protest  will  be  more  successful.  The  public  has  the  right 
to  demand  that  its  representatives  in  high  places  shall  act 
in  the  interests  of  the  public  and  not  favour  private  parties 
without  the  amplest  justification  for  so  doing.  It  is 
important  that  all  public  contract  transactions  should  be 
jterfectly  open  and  above-board,  and  it  is  for  the  Press, 
both  technical  and  lay,  and  for  manufacturers  and  traders, 
to  agitate  until  some  definite  action  is  taken  adopting  a 
procedure  or  policy  which  shall  remove  the  suspicion 
which  now  apjxiars  to  exist  in  the  minds  of  some.  It  is 
profoundly  regrettable  when  circumstances  require  a 
rejjctition  of  a  complaint  of  this  kind,  and  it  is  not 
calculated  to  inspire  confidence  at  home  in  the  conduct  of 
public  departments  in  India.  Anything  in  the  nature 
of  secrecy  is  bound  to  excite  curiosity  and  suspicion,  and 
in  connection  with  public  contracting  it  calls  for  the 
strongest  possible  condemnation.  The  motives  influencing 
those  resix)nsible  for  placing  the  contracts  may  be  of  the 
purest,  but  the  best  of  intentions  are  of  no  avail  if  they  be 
shrouded  in  mystery.  The  only  correct  way  is  to  follow  the 
principle  of  open  tendering  and  publication  of  prices  and 
reasons  for  recommendations  when  these  are  not  readily 
apparent.  Several  years  ago  we  received  a  complaint  that 
orders  for  a  Japanese  Government  department  did  not  come 
home  to  England  because  one  high  official  was  not  aware 
of  the  ability  and  capacity  of  British  electrical  manufacturers. 
In  Australia  recently  the  Government  of  Victoria  has  put  its 
foot  down  upon  the  procedure  of  sending  orders  in  a  certain  direc- 
tion for  no  other  reason  than  that  the  habit  of  so  dohig  has 
been  acquired.  It  may  be  that  the  state  of  things  reported 
from  one  part  of  India  is  due  to  prejudice  or  to  habit,  and 
probably  some  organised  action  will  require  to  be  taken  by  all 
the  firms  interested  in  the  Indian  electrical  and  engineering 
trade.  Naturally  enongii,  for  obvious  reasons,  a  single  firm, 
or  even  two  or  three,  will  not  care  to  take  isolated  action. 
We  trust  that  the  necessity  for  any  further  protest  will  be 
obviated  by  a  consideration  of  the  whole  subject,  both  by  the 
India  Office  at  home  and  by  those  who  ha\  e  authority  to  give 
out  orders  in  India. 


As  is  well  known,  the  accounts  of  rail- 
ai  way         way^companies  are  in  statutory  form,  and 
Companies'       ,•',     '^     ,,■,-,,    ,r        ,- 
Accounts.        '^^'^^  heen  published  half-yearly  since  1808. 
On  -January  1st,  191;^,  however,  the  Rail- 
way Companies'  (Accounts  and  Returns)  Act,  1911,  which  is 
the    result    of    the   recommendations    of     the    Committee 
appointed  by  the  Board  of  Trade  in  190tj,  comes  into  opera- 
tion.    It  will  probably  be  remembered  that  the  Committee 
was  not  unanimous  m  its  recommendations,  Messrs.  Ackworth, 
Paish  and  Peel  being  in  favour  of  ton-mile  in  preference  to 
the  existing  train-mile  statistics,  whilst  Sir  Charles  Owens 
and  Messrs.  Bailey  and  Whitelaw  were  against  the  intro- 
duction of  the   new  element.     The  former  stated  that  the 
statistics  of  ton-mileage  and  passenger   mileage   stood,    in 
their  judgment,  on  the  same  footing  as  the  other  accounts 
and  statistics,  and  should  equally  be  made  statutory,  whilst 
the  latter  urged  that  the  train-mile  was  a  much  more  trust- 
worthy and  cc  nstant  factor  than  the  ton-mile  could  possibly 


be,  and  tluii  iiiiK  li  more  exhaustive  information  in  the 
accounts  hail  in'  n  agreed  to  in  order  to  make  the  train-mile  as 
accurate  us  pi.issi  Mf  in  relation  to  both  receipts  and  expenditure, 
which  alone  would  involve  the  companies  in  very  considerable 
additional  expenditure.  The  ton-mile  theory  is  as  interest- 
ing as  the  proposed  new  car-mile  method  of  calculation  for 
comparative  purposes. 

There  are  one  or  two  notable  features  in  the  new  Act  to 
which  we  may  give  brief  notice.  Under  the  new  law  no 
railway  company  need  prepare  or  submit  to  its  auditors  and 
shareholders  statements  of  account  or  balance-sheets,  nor 
hold  a  general  meeting  more  than  once  a  year  except  in  the 
case  of  a  company  which  is  under  statutory  obligation  to 
prepare  half-yearly  accounts  in  connection  with  guarantees 
of  dividend  under  statutory  provisions.  The  directors  may, 
if  it  appears  to  them  that  the  profits  of  the  company  are 
sufficient,  declare  and  pay  an  interim  dividend  for  the  first 
half-year,  notwithstanding  the  fact  that  the  accounts  have 
not  been  audited  for  the  half-year  and  that  none  have  been 
submitted  to  the  shareholders. 

The  new  Act  is  likely  to  mean  much  additional  labour, 
as  the  new  accounts  are  greatly  increased  both  in  number 
and  volume,  and  the  statistical  returns  total  24,  against 
the  present  statutory  requirement  of  3. 

Provision  is  made  in  the  "  Receipts  and  Expenditure  on 
Capital  Account"  stjitement  for  "electric  power  stations, 
Ac,"  whilst  discounts  on  shares  and  debenture  stocks 
require  to  be  distinctly  recorded. 


Elsewiierk  in  this   issue  we  are  able 

Electrical       ^   publish    some    interesting    particulars 

regarding  the  working  of  the  Queen's  Head 

Electric  Restaurant  at  Earl's  Court  Exhibition,  the  results 

in  connection  with  which  have  given  satisfaction  equally  to 

the  caterers  and  electrical  interests  concerned. 

AVe  take  it  that  the  information  now  pubUshed  will  be 
amplified  at  a  later  date,  and  that  fully  detailed  test  results 
relating  to  the  various  types  of  apparatus  in  use  will  be  made 
available  to  those  engaged  in  developing  the  electrical  cook- 
ing busmess. 

The  practicability  of  electrical  cooking  is,  of  course, 
beyond  dispute  at  the  present  day — indeed,  the  fact  that  as 
many  as  1,700  meals  a  day  are  being  served  in  the  Queen's 
Head  Restaurant  somewhat  discounts  any  criticism  on  that 
jwint.  Moreover,  we  believe  that  very  satisfactory  results 
are  being  obtained  in  numerous  instances  in  regard  to  which 
nothing  is  published.  A  case  in  point  is  a  Felixstowe  hotel, 
where,  under  the  direction  of  Mr.  Napier  Prentice,  of  the 
Suffolk  Electricity  Co.,  electric  cooking  on  a  fairly  large  scale 
— with  apparatus  of  Mr.  Prentice's  own  design — has  proved 
very  successful  from  the  proprietor's  pomt  of  view — which, 
after  all,  is  the  main  thing. 

The  successful  application  of  electricity  for  cooking  on  a 
large  scale  will  undoubtedly  lead  to  a  wider  recognition  of 
its  possibilities  for  domestic  purposes.  In  this  direction, 
however,  the  problem  is  a  much  more  difficult  and  mainly 
financial  one,  calhng  for  most  skilful  handUng  if  it  is  to  be 
solved. 

An  interesting  development,  wliich  we  may  hope  is  the 
beginning  of  effective  co-operation  between  the  manu- 
facturer, central  station  man,  and  contractor,  for  the  purpose 
of  pushiiig  the  electric  cooking  and  heating  busiiiess,  is  con- 
tained in  the  announcement  of  the  General  Electric  Co.,  Ltd., 
to  enguieer  and  contractor  clients,  of  its  intention  to  allow 
consumers  a  seven-days'  free  trial  of  its  smaller  heating 
apparatus,  such  as  toasters,  kettles,  water  boilers,  flat- 
irons,  &c.  Unless  the  average  consumer  in  this  country  is 
extraordmarily  different  from  his  American  cousin,  the  free 
trial  arrangement  should  lead  to  a  greatly  extended  sale  of 
the  smaller  class  of  apparatus,  and  if  the  scheme  is  developed 
into  something  of  a  much  more  comprehensive  character,  as 
we  gather  is  the  intention,  possibly  of  the  larger  apparatus 
as  well.  The  seductiveness  of  the  free-trial  period  in  one 
American  town,  can  be  gathered  from  the  fact  that  a  90 
days'  educational  campaign,  with  from  10  to  30  days  tree 
trial,  resulted  in  over  1,000  irons  per  month  bemg  sold,  and 
comparably  good  results  were  obtained  m  the  case  of  other 
small  apparatus. 
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SOME    INCONSISTENCIES    IN    AMERICAN 
LIGHTING    PRACTICE. 


By  an  englishman  IX  AMERICA. 


At  the  outset  I  must  utter  a  word  of  warning  as  to  the 
general  deductions  which  may  be  drawn  from  a  perusal  of 
this  short  article.  I  propose  to  utter  a  protest  against  some 
of  the  inconsistencies  wliich  are  to  ])e  seen  every  day  in 
American  street  lighting  ;  but  it  must  not  be  inferred  from 
this  that  I  am  of  the  class  of  Englishmen  who  can  see  little 
in  American  engineering  practice  superior  to  Biitith,  and 
who  rate  the  bulk  of  American  enterprise  as  froth  without  the 
substance.  On  the  contrary,  I  am  a  great  admirer  of  the  esjmt 
lie  cor/is,  the  enthusiasm,  and  the  methods  of  the  members  of 
the  American  electrical  profession  ;  and  can  assure  Englishmen 
who  know  little  of  the  American  electrical  men  that  they 
will  find  in  the  latter  many  good  points  which  might  profit- 
ably be  copied  in  the  pursuit  of  their  professional  duties  at 
home.  At  times,  however,  the  fact  does  forcibly  strike  one 
that  some  of  these  American  schemes,  while  showing  many 
of  the  qualities  of  meritorious  performance,  possess  all  the 
elements  of  the  ridiculous.  I  propose  to  name  a  few 
instances,  and  have  selected  street  lighting  as  the  example 
of  American  electrical  activity  to  be  pilloried. 

The  Illuminating  Engineering  Society  of  America  is  a 
flourishing  institution,  and  is  doing  invaluable  work.  Its 
meetings  are  well  attended  ;  and  the  general  calibre  of  its 
rank-and-file  member  is  on  a  high  plane  as  regards  technical 
ability,  general  intelligence,  and  practical  good  sense.  The 
scope  of  its  activities  is,  I  imagine,  well  understood  in 
England,  and  reports  of  its  work  are  received  there  with 
probably  as  much  interest  as  those  of  the  English  associa- 
tion in  this  country.  Many  of  its  members  would  be  capable 
of  presenting  valuable  expert  testimony  at  any  conference 
on  subjects  such  as  the  conservation  of  vision,  and  efficiency 
of  house  lighting,  and  so  on  ;  l)ut  just  now  much  of  the 
attention  of  the  Society  is  being  devoted  to  street-lighting 
matters,  and  particularly  to  the  subject  of  ornamental 
lighting. 

About  a  year  ago,  a  report  published  by  a  special  com- 
mittee of  the  National  Electric  Light  Association,  organised 
for  the  purpose  of  studying  the  question  of  how  much  had 
been  done  in  regard  to  decorative  street  lighting,  pronounced 
that  there  was  really  nothing  in  the  street-lighting  systems  of 
the  country  which  could  be  called  ornamental.  As  a  matter 
of  fact,  however,  even  while  the  examination  was  being  con- 
ducted and  the  report  prepared,  considerable  acti\-ity  was  being 
shown  on  the  part  of  several  different  manufacturers,  both  of 
the  lamps  and  the  poles  ;  and  these  energies  were  redoubled 
after  the  pul>lication  of  the  report.  Street  standards  for 
tungsten  clusters  are  now  to  be  seen  in  countless  cities  in  all 
the  States  of  the  Union,  some  of  which  are  hideous  in  their 
over-elaboration,  some  of  which  combine  a  really  artistic 
ornamentation  with  substantial  construction. 

Meanwhile,  the  arc -lamp  designers  have  been  busy.  The 
luminous  magnetite  lamp,  the  development  of  which  has 
been  directed  and  fostered  by  the  genius  of  Steinmetz,  pro- 
vides a  beautiful  white  light  of  high  intensity.  The  lamp 
was  marketed  for  a  number  of  years  before  the  ingenuity  of 
the  designers  succeeded  in  producing  an  arrangement  of  the 
operating  mechanism  which  would  admit  of  the  lamp  being 
mounted  on  top  of  a  suitable  standard  for  street  lighting. 
The  necessary  design  of  lamp  was  in  time  produced,  while  it 
was  a  comparatively  easy  matter  to  draw  up  specifications 
for  a  simple  but  ornate  standard  upon  which  the  lamp  might 
be  mounted.  The  resulting  combination  provides  a  unit,  of 
the  4-ampere  and  the  (iMl-ampere  rating,  probably  superior 
for  street-lighting  purposes  to  anything  else  which  has  yet 
been  produced,  as  regards  exceptionally  high  efficiency,  low 
maintenance  charges,  quality  of  the  light  and  general  appear- 
ance, whether  by  day  or  nieht.  It  is  at  this  point  that  we 
may  applaud  the  persistence  and  the  skill  of  the  American 
manufacturer,  who,  in  this  instance,  as  in  nearly  all  other 
instances,  has  proved  his  ability  to  produce  the  goods. 

One  then  logically  expects  to  see  the  excellent  achieve- 
ment duly  crowned  and  receiving  a  fit  setting  as  its  reward. 
One  sees  nothing  of  the  kind,  and  one's  adnbiration  is  nearly 


turned  to  ridicule.  New  Haven  opens  its  great  White  Way, 
in  which  this  really  beautiful  lamp  is  used  as  the  source  of 
light.  The  papers  are  full  of  it ;  New  Haven  is  en  fete. 
The  striking  of  the  first  arc  on  its  streets  is  regarded  by  many 
as  a  milestone  in  the  exterior  lighting  business.  It  may 
well  be.  But  how  about  the  setting  and  the  general 
decorative  effect  ?  This  is  the  point  :  What  is  the  use  of 
evolving  a  beautiful  lighting  unit,  one  of  whose  main  virtues 
is  that  it  is  as  pleasing  by  daylight  as  at  night,  when  it  has 
to  stand,  cheek  by  jowl,  with  an  unsightly  wooden  pole 
making  an  angle  of  possibly  .so  with  the  thoroughfare, 
with  cross-arms  equally  ugly  and  equally  off  centre,  and 
burdened  with  lighting  and  power  mains  strung  with  varying 
sags  up  and  down  tlie  street  ?  One  of  the  first  things  which 
strikes  the  Englishman  in  this  country  is  the  manner  in 
which  lighting  mains  and  trolley  wires  are  supported,  even 
in  the  business  districts  of  the  cities  ;  and  he  thanks  Heaven 
that,  whatever  its  faults,  the  municipality  at  home  is  scoring 
heavily  in  one  direction  at  least  when  it  insists  on  trolley 
cables  being  hung  in  a  decent  manner.  In  this  country  the 
designer  performs  his  full  share  by  facing  his  problem 
squarely  and  designing  the  required  lamp.  The  ad\antage9 
which  might  accrue  from  his  labours  are  largely  thrown 
away  :  but  the  citizens  of  New  Haven  are  still  happy  in 
the  delusion  that  they  have  beautified  their  city. 

The  other  matter  upon  which  I  wish  to  touch  is  the 
electric  advertising  sign  business,  and  the  general  over- 
illumination  of  the  business  districts  of  a  city  ;  taking  up 
the  position  that  it  is  foolish  to  provide  super-sunlight 
values  on  the  main  street  of  a  town,  when  the  residential 
quarter,  and  even  the  side  streets  turning  out  of  the  main 
thoroughfares,  are  illuminated  in  a  manner  which,  on  the 
score  of  insufficiency  of  light,  would  not  be  tolerated  in  an 
English  country  town.  I  have  more  than  once  been  told 
the  old  tale  of  the  Britisher  being  escorted  down  Broadway 
by  a  New  Yorker.  His  attention  was  directed  to  a  dazzling 
S'gn  lit  up  with  many  hundreds  of  8-c.i'.  lamps.  "  Yes,  but 
doesn't  it  make  the  thing  beastly  conspicuous  ? "  I 
thoroughly  appreciate  the  fact  that  if  an  Englishman  in 
America  deplores  the  sign  vogue,  he  will  meet  with  nothing 
but  good-humoured  ridicule.  But  so  far  I  have  learnt 
nothing  which  will  dispose  mefavouraiily  towards  it.  There 
is  nearly  everything  to  be  said  against  it,  and  Httle  in  its 
favour.  The  weightiest  fact  against  the  sign  is  that  it  is 
unsightly — to  use  no  stronger  term.  Even  when  carried  out 
on  a  grand  scale,  as  along  Broadway,  it  represents  in  its 
general  effect  a  number  of  light  sources  unsymmetrically 
arranged  and  distributed,  and.  therefore,  unnatural ;  carried 
out  on  a  cheap  scale,  this  unnaturalness  is  increased  and  the 
sparseness  accentuated,  until  the  effect  is  sometimes  hideously 
garish  and  harsh.  If  it  is  these  things  at  night,  it  is  incom- 
parably worse  in  bright  daylight.  Another  fact  against  it  is 
that  it  is  (theoretically)  a  business-getting  illumination,  and 
is,  therefore,  extinguished  at  an  early  hour  of  the  night.  The 
regular  street  illumination  is  reduced  often  to  a  negligible 
value  since  the  evening  illumination  is  provided  by  the 
signs  ;  so  that  when  the  signs  are  cut  off  the  business  area 
is  left  considerably  under-illuminated. 

No  one  will  deny  that  the  sign  is  a  business-getter,  since 
abundant  figures  are  forthcoming  to  prove  the  assertion.  The 
reservation  must  be  made,  however,  that  it  is  so  only  when 
its  use  is  not  general.  If  there  are  five  restaurants  along  a 
street,  or  five  department  stores,  and  one  of  them  erects  an 
attractive  sign  over  its  door,  it  may  be  assumed  that,  other 
things  being  equal,  that  store  or  restaurant  will  attract  more 
business  than  any  of  the  others.  If — as  is  usually  the 
case — all  the  others  follow  suit,  the  relative  position 
becomes  just  the  same  as  it  was  originally,  with  the  differ- 
ence that  all  the  stores  are  paying  more  money  to  the  central 
station,  and  are  flooding  the  street  with  an  objectionable 
superabundance  of  light.  I  do  not  believe  those  who  argue 
that  the  ultimate  spending  capacity  of  the  whole  population 
is  increased.  People  spend  only  as  much  as  they  have  to. 
If  they  exceed  that  rate,  the  fact  can  certainly  net  be  taken 
as  a  sign  of  health.  The  argument  that  the  sign  business 
provides  a  heavy  station  load  remains  in  its  favour.  In 
most  industrial  towns,  this  load  comes  off  the  peak,  and  is 
therefore  a  desirable  load.  But  central  stations  are  run  by 
individuals  who  are  citizens  first  and  engineers  afterwards  ; 
and  they  may  not  be  disposed  to  go  after  a  load  which, 
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wliili;  iiiiLtiiig  money  in  tlieir  poukcts,  is  reiideriiifj  their  city 
an  eyesore  to  the  stranj^er  as  to  the  imtive. 

While,  however,  we  may  or  may  not  admit  tlie  advan- 
tasjes  of  the  sign  system,  liow  is  it  reasonable  to  cultivate 
tlie  sif^n  business  in  the  down-town  districts,  while  the 
illumination  of  all  parts  of  the  cities,  except  just  the  busi- 
ness area,  is  scarcely  better  than  it  was  .50  years  ago  ? 
Kngland  is  way  ahead  of  America  in  this  respect  at  least  ; 
and,  in  my  judj^ment,  it  docs  not  matter  whether  the  light- 
ing  is  done  by  gas  or  by  electricity.  The  aim  should  be  the 
provision  of  a  certain  minimum  candle-power  per  square 
foot  at  any  jtoint  on  any  street,  to  be  obtained  by  the  most 
efficient  illuminant  which  can  be  found  ;  and  it  seems  to  me 
absurd  that  merchants  should  S(|uander  vast  sums  of 
money  in  their  attempts  to  beautify  the  commercial  area 
("  beautify  "=over-illuminate),  when  their  way  home  of  an 
evening  leads  them  along  streets  the  contour  of  whose  ill- 
paved  sidewalks  is  revealed  to  them  only  on  rare  occasions. 
It  must,  in  justice  to  the  American  municipality,  Ije  said 
that  usually  this  problem  is  a  diHicult  one,  owing  to  the 
fact  that  many  of  the  streets  in  the  up-town  districts  in  the 
smaller  cities  are  lined  each  side  with  trees,  whose  function 
it  is  to  render  these  streets  endurable  and  beantiful  during 
the  blazing  midsummer  weather.  The  density  of  their 
foliage  renders  difficult  the  execution  of  any  efficient  scheme 
for  lighting  by  night.  Low-power  incivndescent  lamps  at 
short  intervals  seem  the  most  hopeful  solution.  .\rc  lamps 
at  long  intervals  are  much  cheaper,  and  are  therefore 
adopted,  but  it  is  obvious  that  the  system  is  entirely 
unsuited  to  these  conditions,  and  that  in  such  towns  it 
represents  nearly  a  reversion  to  mcdia'\al  conditions  of  high- 
way lighting. 


through  1  :  1  belting  (space  forliiddinif  direct  meohaiiical  couplinK) 
to  a  co(/e-wound  auxiliary  motor,  the  stator  of  which  ha«  two 
windinfra— one  with  ciffht  poles,  the  other  with  four  or  two 
according   to  uonnectiona  (see  ti|;.  2).     The  aynchronouH  apeed  of 


acor.p.m., 


,,  closed  ;  831  r.p.m.  v  down  ;  214  r.p.m.,  u  up;  188  r,p.in.,ia  closed. 


Fig.  1 


ADVANTAGES    OF  THREE-PHASE    CASCADE 
MOTORS. 


The  general  principle  of  the  Ca-'cade  connection  of  three-phase 
motors  is  very  well  known.  Instead  of  controllinir  the  speed  of  the 
main  motor  by  ohmic  rotor  resistance,  the  slip  energy  is  efficiently 
utilised  in  a  second  smaller  three-phase  machine  mechanically 
coupled  to  the  first.  If  the  main  motor  has  yi  pairs  of  poles,  its 
synchronous  speed,  on  a  supply  of./' cycles  per  second,  is  (60  . /^^/ii) 
K.F.M.  and  the  synchronous  speed  of  the  combination  of  the  main 
machine  with  an  auxiliary  motor  of  /'a  pairs  of  poles  is 
(60 .  /'/(/'I  +  i'i))-  As  shown  below,  it  is  an  easy  matter  to  arrange 
three  values  of  ji«,  thus  providinj;  four  definite  speed  steps.  By 
using  other  than  a  1  :  1  speed  ratio  between  the  main  and 
auxiliary  motor  shafts,  other  definite  apeed  steps  can  be  secured, 
making  a  total  of  at  least  seven  without  involving  an  inconvenient 
equipment. 

Various  modifications  of  the  simple  Cascade  connection  have  been 
devised  to  enable  continuous  speed  variation  and  high  power  factor. 
A  commutator  auxiliary  machine  is  employed,  and  the  energy 
recovered  from  the  rotor  circuit  of  the  main  motor  may  be  yielded 
directly  as  mechanical  energy  (Kramer)  or  indirectly  by  means  of  a 
three-phase  !>.c.  converter  on  the  main  motor  shaft  (Linsenmann),  or 
it  may  be  yielded  as  electrical  energy  directly  in  the  Hey  land  system  or 
indirectly  through  a  three-phase  motor-generator,  back  to  the  supply 
network  (Schertiius).  As  shown  below,  the  efliciency  of  such  control 
systems  is  very  considerably  lower  than  that  obtainable  by  simple 
Cascade  control.  The  cost  of  the  commutating  auxiliary  machine 
is  about  twice  that  of  the  squirrel  cage  auxiliary  used  in  the 
system  described  below,  and  the  operating  and  maintenance  costs 
are  correspondingly  higher. 

The  only  justification  for  the  use  of  the  modified  Cascade 
systems — in  industrial  networks  where  the  lower  power-factor  of 
the  simple  control  is  not  serious — is  the  continuous-speed  control 
obtained.  In  many  cases  this  is  a  most  important  consideration, 
but,  in  other  applications,  it  carries  no  weight  at  all.  For  instance, 
a  colliery  fan  has  to  be  driven  at  constant  speed  for  very  long 
periods,  with  an  occasional  shut  down  for  an  hour  or  two  for 
inspection  and  cleaning.  The  fan  is  installed  when  the  workings 
are  commenced,  and  is  proportioned  to  supply  ultimately  a  much 
greater  volume  of  air  than  is  at  first  required.  For  months  or 
years,  the  fan  must  be  run  at  reduced  speed,  its  e.p.m.  being 
slightly  increased  from  time  to  time  as  the  workings  expand. 
Four  or  seven  definite  speed  steps  would  admirably  meet  the  require- 
ments ;  eifioient.  but  not  continuous,  speed  regulation  is  desirable, 
and  absolute  reliability  is  imperative.  The  simple  cascade  system 
of  control  fulfills  all  these  desiderata,  and  the  following  para- 
graphs describe  the  equipment  and  performance  of  the  Weme 
Colliery  (Osnabruck),*  where  a  fan  delivering  11,000  cbm /min. 
against  300  mm.  (water)  pressure  is  driven  at  250  B.P.M.  by  a 
1,200-H.p.,   2i-pole,   50-cycle,   slip-ring    induction   motor   couplei 

*  See  also  Gliiokaut  48,  pp.  949-955. 


the  main  motor  is  250  E.P.M.,  and  Cascade  speeds  of  231,  214  and 
18S  R.P.M.  are  available,  using  the  respective  connections  indicated 
in  fig.  1. 

The  main  motor  is  connected  to  the  2,000-volt  mains  through 
the  necessary  measuring  instruments.  The  liquid  starter  has  a 
split  neutral,  closed  by  the  switch  Ai,  and  the  connection  of  the 
main  rotor  to  the  auxiliary  motor  is  through  the  switch  Aa  and  the 
reversing  switch  u).     (See  also  fig.  2.) 
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It  is  usual  to  provide  slip  rings  on  the  auxiliary  motor,  and  if 
the  present  arrangement  is  adopted  the  resistance  in  circuit  acts 
as  a  primary  starter  and  the  auxiliary  stator  voltage  is  reduced. 
If  the  starter  is  not  switched  ont  at  the  correct  moment  (prefer- 
ably Indicated  by  a  tachometer  on  the  motor  shaft)  there  Is  a 
danger  that  the  Cascade  wiU  not  be  established,  but  the  additional 
care  required  in  starting  is  fully  compensated  by  the  elimination 
of  slip  rings  on  the  auxiliary  machtne  and  the  losses  and  upkeep 
involved  by  the  latter ;  (in  the  present  case  a  phase-wound  rotor 
would  need  two  windings  and  12  slip  rings,  seriously  reducing 
the  simplicity  and  reliability  of  the  installation). 

Tf.st  Data  :  Etiicii'iiet/ ;  Power  Fiirtor.— The  output  and  efficiency 
of  the  fan  and  motors,  individually,  and,  as  a  whole,  are  shown  in 
fig.  3  herewith,  the  synchronous  speeds  of  the  main  motor  and  of 
the  three  cascade  steps  being  marked  by  broken  ordinate  s.  On 
comparing  the  efficiency  and  power  factor  of  the  present  control 
system  with  the  corresponding  data  for  other  systems  and  over  a 
range  of  speed  regulation  from  8  per  cent,  to  26  per  cent.,  the  fol- 
lowing results  are  obtained  : — 


System. 


Present ;  see  I 


Do.  with  simple  slip 
regulator         ...    -     •-- 

Linsenmann,  D.c. 

H  e  y  1  a  n  d  frequency 
changer  

Scherbius,  three-phase .. . 


Speed  regalation  8  %   and 

26  %  respectively. 

Efficiency  %.    Power  factor  % 


1,200  250 

1,150  270 

950  300 

1,000  363 


89—72 
92—90 


90—84 
90—83 


0  89—0-80 
1-00- 098 


1-00- 098 
1-00- 098 


286 


THE    ELECTRICAL    EEVTEW.      [Voi.ti.  no.  i,813,  adqust  23, 1912. 


Ttieae  figures,  referrin?  to  actual  installations,  show  the  marked 
superiority  of  the  simple  over  the  modified  Cascade  systems  as 
regards  efBoiency,  and  also  its  marked  inferiority  as  regards  power 
factor.    . 

In  general,  high  power  factor  is  a  most  important  consideration 
in  industrial  power  supply,  but  there  are  cases — the  present  among 
them — where  the  low  power  factor  is  of  minor  importance.  The 
horse-power  required  to  drive  a  fan  varies  approximately  with  the 
(speedy,  so  that,  as  the  speed  falls,  the  current  supplied  falls  below 
the  full  speed  value,  despite  the  lower  power  factor  of  the  load  ; 
hence  larger  mains  are  not  refiuired  by  reason  of  the  low  power 
factor  at  reduced  output.  The  effect  of  the  latter  on  the  generator 
capacity  required  depends  upon  the  extent  and  nature  of  the 
remaining  load  carried.     In  the  present  installation  the  average 


day  load  is  1,800  KW.  at  a  power  factor  of  0'8.  The  fan,  now 
running  at  very  low  output,  requires  323  KW.  at  0'57  power  factor, 
and  were  the  power  factor  of  its  demand  unity,  the  power  factor 
of  the  whole  installation  would  average  00.  The  fan  load  has  thus 
no  eerious  effect  on  the  losses  in  the  mains  and  the  losses  in  the  fan 
circuit,  due  to  low  power  factor,  are  more  than  otfset  by  the  high 
efficiency  of  the  simple  Cascade  control.  As  the  output  of  the  fan 
increases,  its  power  factor  and  the  general  advantages  of  the  system 
employed  will  increase.  There  are  many  other  cases  in  which  the 
use  of  simple  Cascade  control  offers  similar  advantages. 


WATER-POWER    AND    LEGAL     RIGHTS. 


[from  a  legal  coebesposdent.] 


Although  we  have  not  in  the  United  Kingdom  a  very  large 
amount  of  power  running  to  waste  in  streams  and  canals  that 
might  be  usefully  employed,  there  are  a  number  of  places  where 
the  hydro-electric  mind  finds  falls  to  interest  it.  The  writer, 
looking  at  the  matter  entirely  from  the  legal  point  of  view,  desires 
to  consider  a  few  aspects  of  the  question. 

It  is  necessary  to  consider,  in  the  first  place,  the  legal  righta  of 
one  who  has  access  to  a  flowing  river.  It  is  manifest  that  if  a  man 
has  a  river  so  flowing  through  his  land  that  he  owns  the  banks  on 
either  side,  he  can  use  the  water  as  he  pleases,  subject  to  the  rights 
of  riparian  owners  lower  down.  Even  if  he  were  to  so  use  the 
flowing  water,  that  it  nearly  all  passed  through  his  tail  race,  the 
lower  owners  could  not  object  unless  the  position  was  complicated 
by  the  fact  that  the  water  was  polluted.  Xor  would  there  be  the 
smallest  objection  in  law  to  the  owner  above  described  erecting  a 
dam  on   his  property,  which  was  capable   of  impounding  all  the 


water  of  the  stream.  Such  water  could  be  applied  to  any  purposes 
which  commended  themselves  to  the  landowner.  In  the  nature  of 
things,  he  would  be  compelled  to  provide  a  by-pass  for  the  release 
of  flood  water. 

The  erection  of  a  dam,  and  reasonable  use  of  the  impounded 
water,  may  be  complicated  by  the  Acts  which  have  been  passed  to 
check  the  pollution  of  rivers.  When  polluted  water  flows  into  a 
dam  the  matter  held  in  suspension  must  sink  to  the  bottom.  In 
the  result  it  may  become  necessary  to  clean  out  the  dam  from  time 
to  time.     This  point  is  dealt  with  a  little  lower  down. 

It  was  decided  in  Miner  r.  Gilmonr  (.12  iloo.P.C.  131)  that  every 
riparian  proprietor  has  a  right  to  the  reasonable  use  of  the  water 
flowing  past  his  land,  for  his  domestic  purposes,  and  for  his  cattle, 
and  this  without  regard  to  the  effect  which  such  use  may  have, 
in  case  of  a  deficiency,  upon  proprietors  lower  down.  He  has  also 
the  right  to  the  use  of  the  water  for  any  other  purpose,  provided 
he  does  not  thereby  interfere  with  the  rights  of  other  proprietors 
either  above  or  below  him.  Upon  this  authority,  a  riparian  owner 
would  clearly  be  entitled  to  use  and  replace  water  for  the  purpose 
of  a  mill,  but  he  may  also  consume  a  reasonable  quantity  of  water. 
Thus  he  may  by  means  of  water-wheels  and  machinery  erected  by 
him  for  that  purpose,  pump  up  water  from  a  natural  stream  flowing 
past  his  land  to  a  reservoir,  and  convey  it  thence  by  pipes  to  his 
dwelling  house.  He  may  even  send  water  to  another  estate  at  a 
distance  from  the  stream,  and  there  apply  the  water  to  his  domestic 
and  other  necessary  purposes  of  utility,  provided  he  takes  only  a 
reasonable  quantity  with  reference  to  the  size  of  the  stream  and 
the  rights  of  his  neighbour  ;  but  he  has  no  right  to  take  more 
water  by  means  of  the  wheels  and  machinery  than  he  would  have 
a  right  to  take  otherwise. 

Again,  a  railway  company  may  use  water  to  supply  their  loco- 
motives. In  a  case  tried  some  years  ago,  the  Great  Northern  Rail- 
way Co.,  whose  line  crossed  a  stream  in  the  immediate  neighbour- 
hood of  one  of  their  stations,  took  water  therefrom  for  supplying  their 
engines  and  for  the  general  purposes  of  the  station.  In  an  action 
brought  by  a  millowner  lower  down  the  stream,  it  appeared  that 
the  abstraction  did  no  damage  in  wet  weather,  and  never  shortened 
the  working  of  the  mill  for  more  than  two  or  three  minutes  a  day. 
In  these  circumstances  it  was  held  that  the  company,  as  riparian 
owners,  were  entitled  to  take  a  reasonable  quantity  of  water  for 
their  own  purposes,  and  that  in  this  csise  the  quantity  was  reason- 
able. 

As  a  general  rule,  the  Rivers  Pollution  Acts  do  not  apply  to  or 
affect  the  lawful  exercise  of  any  rights  of  compounding  or  divert- 
ing water.  The  meaning  of  these  words  were  considered  in  a 
recent  ca*e  (Kibble  River  Committee  r.  Halliwell,  lt<9'.».  2  Q,B.  385). 
In  that  case,  the  owner  of  a  dam  was  proceeded  against  for  allow- 
ing solid  matter  to  enter  a  stream.  For  many  years  prior  to  the 
passing  of  the  Rivers  Pollution  Prevention  Act,  1S7G,  he  had  law- 
fully exercised  the  rights  of  diverting  and  impounding  in  a  reser- 
voir, water  from  the  stream  for  the  purposes  of  his  business.  The 
water  so  diverted  contained  vegetable  matter  discharged  into  the 
stream  by  paper  mills  higher  up  the  stream.  WhUe  the  water  was 
im()ounded,  this  vegetable  matter  settled  at  the  bottom  of  the 
reservoir,  and  after  two  or  three  days  it  became  putrid.  The  reser- 
voir was  flushed  out  once  a  week  (on  Saturdays  after  the  mUl  was 
stopped)  by  opening  sluice  gates  into  the  stream  and  allowing  the 
water  from  the  stream  to  flow  through  the  reservoir  and  out  again 
into  the  stream,  carrying-  with  it  the  putrid  deposit  at  the  bottom 
of  the  reservoir.  The  effluent  water  as  it  went  into  the  stream  con- 
tained 97'6  per  cent,  of  water  and  24  per  cent,  of  solid  matter  in 
suspension.  In  proceedings  taken  against  the  mill-owner  under 
Sec.  10  of  the  Rivers  Pollution  Prevention  Act,  187t),  for  having, 
contrary  to  the  provisions  of  Sec.  2,  caused  to  be  put  or  carried  into 
the  stream,  so  as  to  pollute  its  waters,  "putrid  solid  matters," 
it  was  held  by  a  majority  of  the  Court  of  Appeal  that,  assuming 
that  the  matter  at  the  bottom  of  the  reservoir  was  "  S3lid  matter." 
the  mill-owner  was  not  liable  to  be  proceeded  against  under  the 
Act,  for  at  the  time  the  effluent  from  the  reservoir  entered  the 
stream  the  solid  matter  was  "  in  suspension  in  water."  It  was 
further  held  that,  assuming  that  what  was  put  into  the  stream  was 
"  solid  matter "  within  Sec.  2,  the  mill-owner  was  protected  by 
Sec.  17  of  the  Act,  which  provides  that  the  Act  "  shall  not  apply  to 
or  affect  the  lawful  exercise  of  any  rights  of  impounding  or 
diverting  water." 

In  a  later  case,  the  proprietors  of  a  dam  in  order  to  clean  it  out 
turned  the  whole  waters  of  the  river  into  the  dam,  while  men  with 
spades  conveyed  the  mud  and  deposit  into  the  current  as  it  flowed 
through  the  dam,  and  by  this  operation  the  mud.  sludge,  and 
deposit  in  the  dam  became  admixed  with  water  and  were  carried 
in  suspension  to  the  outlet  from  the  dam  into  the  river  below  the 
mill,  rendering  the  river  muddy  and  turbid  for  a  considerable  dis- 
tance. The  effluent,  as  it  went  from  the  dam  into  the  river, 
consisted  of  over  9Vi  per  cent,  of  liquids,  and  less  than  i  per  cent, 
of  solids.  It  was  held,  on  the  authority  of  the  Ribble  River  Com- 
mittee c.  Halliwell  (.--w/^ro),  that  the  respondents  had  committed  no 
offence  against  Sec.  5  of  the  Act,  either  in  unlawfully  causing  to  be 
put,  or  in  knowingly  permitting  to  be  carried,  into  the  river,  the 
mud  sludge  and  deposit  from  the  dam,  as  the  stuff  sent  out  into 
the  river  being  in  a  liquid  state,  and  containing  less  than  i  per 
cent,  of  solid  matter,  could  not  then  be  described  as  mud,  sludge 
and  deposit,  and  that  it  was  immaterial  that  it  may  have  been  so 
in  the  dam  before  the  operation  of  cleaning:  began. 

These  cases  make  it  plain  that  the  owner  of  a  river  has  but  little 
to  fear  from  the  River  Pollution  Acts  if  he  finds  it  necessary  to 
impound  water  for  the  purpose  of  generating  electricity. 

The  next  question  to  be  considered  is  :  What  use,  for  power  pur- 
poses, can  be  made  of  a  navigable  river  .'  It  was  stated  in  an  old 
case  that  a  navigable  river  is  a  public  highway,  navigable  by  all  her 
Majesty's  subjects  in  a  reasonable  manner  and  for  a  reasonable 
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purpose.  Hoinir  a  public  hitfhway,  all  pereons  have  a  ritflit  to  come 
there  in  (ihips,  and  to  unload,  moor,  and  stay  there  as  lonj,'  aa  they 
please  ;  but  if  they  abuse  that  right,  so  as  to  work  u  private 
injury  (an,  f(ir  instance,  to  interrupt  the  enjoyment  ol:  a  private 
lishery),  they  are  liable  to  an  action. 

Ilaviner  regard  to  this  definition,  it  is  clear  that  a  member  of  the 
public  who  has  the  right  to  use  a  navigable  river  merely  as  such, 
could  make  no  use  of  it  for  power  purposes.  I'or  instance,  were 
there  a  stream  in  Great  Britain  having  a  current  of  velocity  similar 
to  that  of  the  Mississippi,  it  would  not  be  legitimate  to  do  what 
thtiy  sometimes  do  in  th.it  river,  namely,  anchor  a  vessel  in  mid- 
stream and  use  the  current  to  rotuto  the  paddles  to  drive  a  floating 
mill.  As  to  the  rights  of  riparian  owners  on  a  navigable  river,  it 
has  been  held  that  there  is  no  distinction  in  principle  between 
riparian  rights  on  the  banks  of  navigable  or  tidal,  and  on  those  of 
non-navigable,  rivers.  In  the  former  case,  however,  there  must  be 
no  interference  with'the  public  right  of  navigation  ;  and  in  order 
to  give  rise  to  riparian  rights,  the  land  must  be  in  actual  daily  con- 
tact with  the  stream,  laterally  or  vertically. 

Assuming  that  there  is  no  question  as  to  the  existence  of  riparian 
rights,  the  ((uestion  might  arise  whether  the  proposed  annexation  of 
water  for  power  purposes  would  interfere  with  the  navigation.  In 
the  case  of  anon-tidal  navigable  river  having  no  locks,  the  establish- 
ment of  a  lowlovcl  turbine  or  an  ordinary  watcrwheel  might 
involve  a  sub.stantial  diminution  of  the  volume  of  water  passing 
along  the  fairway.  In  that  case,  it  is  apprehended  that  there  might 
be  an  interference  with  the  navigation. 

The  navigable  non-tidal  rivers,  however,  are  so  few  in  number 
that  the  solution  of  the  question  regarding  them  cannot  be  of  any 
practical  importance. 

It  is  next  proposed  to  consider  whether  and  to  what  extent  canal 
water  can  be  used.  Rome  of  the  Acts  which  authorised  the  making' 
of  the  canals  with  which  the  country  is  intersected  made  incidental 
reference  to  the  use  of  water  for  power  purposes.  For  instance,  in 
Blakemore  '■.  Glamorgan  Canal  Co.  (2  CM.  >t  R.,  13:i),  it  appeared 
that,  by  a  Canal  Act,  a  company  was  restricted  from  any  alterations 
of  its  canal  after  the  expiration  of  two  years.  liy  the  same  Act. 
a  proprietor  of  a  mill  near  the  lower  part  of  the  canal  was  entitled 
to  all  the  surplus  water  of  it.  It  was  held  that  the  erection  of  a 
steam  engine  after  the  expiration  of  two  years,  to  pump  water  into  the 
upper  part  of  the  canal,  by  which  the  carrying  power  of  the  canal  was 
increased  and  the  surplus  water  diminished  by  the  enlarged  trade, 
was  an  injury  to  the  millowner  for  which  he  was  entitled  to 
damages.  Where  a  millowner  has  the  right  to  use  the  surplus 
water  of  a  canal,  this  means  that  he  is  entitled  to  use  all  the  water 
which  is  not  for  the  ordinary  purpose  of  a  canal.  Thus,  where  a 
statute  directed  that  a  millowner  should  be  entitled  to  receive  the 
surplus  water  by  a  weir  above  a  certain  lock,  which  the  company 
were  bound  to  keep  watertight,  it  was  held  that  it  was  to  be 
inferred  that  the  company  should  not  have  the  right  of  passing  any 
water  through  the  lock,  though  necessary  to  the  lower  part  of  the 
canal,  except  that  which  passed  when  barges  were  lowered  through 
the  lock. 

It  may  be  also  pointed  out  in  this  connection  that  a  company 
incorporated  for  the  purpose  of  making  and  maintaining  a  canal, 
and  having  powers  under  its  Act  to  take  water  for  the  purpose  of 
supplying  the  canal,  cannot  by  user  acciuire  a  prescriptive  right  to 
take  the  water  for  any  other  purpose. 

Where  rights  are  reserved  to  millowners  as  against  a  canal  com- 
pany the  remedy  for  infringement  of  those  rights  is  often  to  be 
found  not  in  an  action  at  law,  but  in  proceedings  for  compensation 
under  the  compensation  clauses.  So  in  Redler  >■.  Great  Western 
Railway  Co.,  ili'>  L.T.  9S,  a  company  was  authorised  by  Act  of 
Parliament  to  construct  a  canal  and  cut  to  be  supplied  with  water 
from  a  river,  and  the  proprietors  were  empowered  to  do  anything 
"  which  they  shall  think  requisite  and  necessary  or  convenient  for  .... 
maintaining  and  using  the  said  canal  and  cut  ....  doing  as  little 
damage  as  may  be,"  and  making  compensation  as  provided  by  the 
Act.  A  later  Act  authorise  the  construction  of  a  tidal  basin  and 
entrances  in  connection  with  the  canal,  and  extended  the  powers 
conferred  by  the  earlier  Act  to  such  additional  works.  The  pro- 
prietors of  the  canal  drew  water  from  the  river,  through  the  canal, 
to  scour  out  silt  which  was  deposited  in  the  tidal  basin  and  entrances 
and  tended  to  choke  them,  and  by  so  doing  interfered  with  the  supply 
of  water  to  mills  situated  on  the  river.  It  was  held  that  they  were 
justified  under  the  powers  contained  in  the  Act  in  so  using  the 
water,  and  that  the  remedy  of  the  millowners  was  under  the 
compensation  clauses. 

Those  who  are  riparian  owners  along  a  canal  cannot,  of  course, 
assert  any  right  to  the  use  of  the  water.  In  fact,  for  any  person 
to  take  water  without  permission  would  be  a  trespass,  if  not 
something  worse. 


INTERNATIONAL    ELECTROTECHNICAL 
COMMISSION. 


Canadian  Farming. — According  to  the  Standard,  the 

Hydro-Electrio  Power  Commission  will  be  able  to  furnish  the  indi- 
vidual agriculturist  with  a  constant  2-H.p.  service  for  $24  per  year, 
which  will  enable  him  to  do  his  milking,  chop  his  feed,  light  his  farm, 
and  perform  many  of  the  house  and  general  farm  duties.  For  heavier 
work  like  threshing  and  ploughing,  it  is  proposed  to  send  about 
the  country  motor-wagons,  with  the  assistance  of  which  a  cable 
can  be  connected  with  the  transmission  line  at  any  point,  and  be 
tied  up  to  the  threshing  machine  that  will  turn  over  24  acres  each 


{CviitiiiiiM  from  paije  2.">l.) 

The  following  is  the  third  instalment  of  definitions  of  electrical 

terms  adopted  by  the  British  Electrotechnical  Committee  :  — 

.\'(i^»>.— Words  printed  in  SMALL  Capitals  are  already  explained 

or  will  be  explained  later. 

MastiT  Controller  or  Pilot  Controller.— A  controller  used  in 
the  MuLTii'i.E-l'NiT  Syste.m  of  electrification.  It  does 
not  act  directly  on  the  current  supplied  to  the  motors,  but 
works  electromagnetic  or  other  switches  called  CoN- 
■l'A(^TOiis.     The.se  contactors  control  the  motors. 

Maximiiui-Deniand  System.— A  system  for  assessing  the  payment 
to  be  made  for  a  supply  of  electrical  energy,  composed  of 
two  parts  :  (1)  a  sura  depending  on  the  maximum  power 
supplied  during  a  certain  period  ;  and  (2)  a  sum  propor- 
tional to  the  energy  supplied  during  that  period. 

Meg-JIcgn.— A  prefix  signifying  one  million  times— c.f/.,  megohm, 
one  million  ohms  ;  megavolt,  one  million  volts. 

Messenger.— A  name  need  in  America  for  a  wire  or  cable  from 
which  electric  wires  or  cables  are  hung.  Called  in  rail- 
way work  a  Catknary,  in  telephone  and  telegraph  work  a 

SrSPKNDINO   WlltK. 

Mho.— The  unit  of  Condccta.nx'K.    The  reciprocal  of  the  Oh.m. 

The  conductance  of  a  circuit  the  resistance  of  which  is 
one  ohm. 

Micro-. — A  prefix  signifying  one  millionth  part ;  e.g.,  micro- 
ampere, one  millionth  of  an  ampere  ;  microfarad,  one 
millionth  of  a  farad. 

.Micron.— One  millionth  of  a  metre  ;  i.f.,  one  thousandth  of  a 
millimetre. 

Microphone.— A  device  employed  at  the  transmitting  end  of  a 
telephone  circuit,  consisting  of  a  contact  or  system  of 
contacts  such  that  the  resistance  is  altered  by  the  impact 
of  the  sound  waves. 

Middle  Wire.— The  conductor  of  a  THRKii-Wiiii:  System  of  supply 
the  potential  of  which  is  intermediate  between  those  of 
the  other  two.  Sometimes  called  the  intermediate  or 
neutral. 

Mil.— One  thousandth  of  an  inch. 

Mil  or  Circular.— A  unit  used  in  America,  the  area  of  a  circle 
of  which  the  diameter  is  one  thousandth  of  an  inch. 

Milli-.— A  prefix  signifying  one  thousandth  part;  <•'/•,  milli- 
ampere,  one  thousandth  of  an  ampere. 

Millicr.  A  dynamo  used  for  charging  individual  cells  forming  a 
portion  of  a  battery  of  Accumulators.  Sometimes 
called  Milking  Boostek. 

Mirror  Galvanometer.— A  galvanometer  having  a  mirror 
attached  to  the  moving  part.  A  beam  of  light  reflected 
from  the  mirror  is  used  as  a  pointer,  or  the  image  of  a 
scale  is  observed  in  the  mirror  by  means  of  a  telescope. 

Moment.— («)  Of  a  force.  The  effectiveness  of  a  force  to  produce 
rotation  about  a  point.  The  product  of  the  magnitude  of 
the  force  and  the  length  of  the  perpendicular  let  fall  on 
its  line  of  action  from  the  point. 
(/')  Of  a  couple.  The  product  if  the  magnitude  of  one  of  the 
two  equal  forces  and  the  arm  or  perpendicular  distance 
between  them. 
((•)  Of  a  magnet.  The  product  of  the  strength  of  one  of  the 
poles  of  a  magnet  and  the  distance  between  them. 

Morse'  Alphabet.— A   signalling    code    in    which    two   diflferent 
signals,  arranged  in  groups  of  one  or  more,  are  used  to 
represent  a  letter,  figure  or  symbol- 
Motor. — A  machine  for  converting  electrical  energy  into  mechanical 
energy. 

Motor  (Jenerator. — A  machine  consisting  of  a  Dyxamo  or  Alter- 
nator driven  by  an  electric  Motor,  either  in  the  form  of 
two  distinct  parts  coupled  together,  or  having  the  arma- 
ture windings  on  a  common  core  and  revolving  in  a 
common  field.  Sometimes  called  a.dynamotor,  a  term  not 
recommended. 

Motor  Transformer. — A  term  not  recommended.     See  Tkans- 

FORilEK. 

Mouse  Mill. — A  special  continuous-current  motor  used  for  running 
paper  strip  though  a  Syphon  recorder. 

Moringr  Coil  Instrument. — A  measuring  instrument,  the  indica- 
tion of  which  depends  on  the  torque  exerted  by  a  magnetic 
field  on  a  coil  through  which  the  current  to  be  measured 


Multicellular.— Voltmeter  or  electrometer.  An  instrument  in 
which  several  pairs  of  quadrants  act  on  several  Needles 
mounted  on  one  axis. 

Mnltiphase.— Synonym  for  PoLYPHASF, 

Multiple  Arc— Synonym  for  connection  if  Parallel.  A  term  not 
recommended. 

Multiple  Board.— A  form  of  telephone  switchboard. 

Mnltiple  Unit  System.— A  system  of  electric  traction,  in  which 
two  or  more  cars  are  units  in  themselves  and  have  their 
own  motors,  controlled  by  electromagnetic  or  other  switches 
called  Contactors.  When  the  cars  are  coupled  together 
as  a  train,  the  contactors  can  all  be  worked  from  a  single 
Master  Controller. 

Multiplex  Telegraphy.— A  telegraphic  system  in  which  several 
messages,  generally  more  than  two,  in  either  direction  can 
be  transmitted  on  one  circuit  at  the  same  time. 
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MliUi])Olar   Generator   or   Motor. — A   Dynamo,  Alternator   or 

Motor  having:  more  than  one  pair  of  magnetic  poles. 
IHiitnnl  Induction.— See  Induction,  Mx'tual. 
Jfeedle. — A  name   originally  applied   to  the  moving  magnet  of  a 
mariner's  compass,  later  to  the  similar  magnet  of  a  gal- 
vanometer, and  to  the  paddle-shaped  moving  conductor  of 
a  quadrant  electrometer. 
Needle  Astatic— See  Astatic. 

Negative.— Of  the  two  Poles  of  any  source  of  electricity,  that  one 
is  called  negative  which  corresponds  as  far  as  the  direction 
of  the  current  in  the  external  circuit  is  concerned,  to  the 
zinc  plate  of  a  Daniell  cell. 
Network. — a  number  of  conductors  interconnected  for  the  distri- 
bution of  electrical  energy  in  a  supply  system. 
Neutral.--(")  In  a  Three-Wire  Svst an  of  supply,  the  Middle 
Wire  is  sometimes  called  the  neutral  or  intermediate, 
(i)  The  point  of  junction  of  the  conductor  of  a  STAR-connected 
polyphase    system    of     alternate-current    working.      See 
Phase. 
((■)  Points  on  a  dynamo  commutator.     Those  points  between 
which  there  is  a  maximum  electromotive  force  when  the 
dynamo  is  running  on  open  circuit. 
Nominal    Horse-Power. — An  obsolete  mode   of  describing  the 
output   of  a   steam   engine   in  terms  of    certain    of    its 
dimensions. 
Non-inductive.— (a)  Oiroiit. — A  circuit  so  arranged  that  its  self- 
induction  is  practically  negligible. 
(/))  Windiiii/. — Two  identical  insulated  conductors  laid  side  by 
side,  or  twisted  together,  and  so  connected  that  a  current 
traversing    them     in     opposite    directions    generates    no 
sensible  magnetic  field. 
C<0  Load. — A  load  such   that   its   self-induction  is  practically 
negligible. 
Oliin.— («)     Trve. — The    unit    of    resistance  in    the    Practical 
Svstem  of  units.      The  value  in  the  c.G.s.  system  is  equal 
to  109  electromagnetic  units, 
(/i)  Internalional. — The   resistance   offered    to    an    unvarying 
electric  current  by  a  column  of  mercury  at  the  tempera- 
ture   of    melting    ice    14'4521    grammes    in    mass,    of    a 
constant     cross-sectional     area,     and     of    a    length    of 
106'300  cm.     (International  Conference,  1908,  the  British 
Order  in  Council,  January  10th,  1910.) 
Olininieter. — An  instrument   for  measuring  electrical  resistance 

by  the  deflection  of  a  pointer  over  a  scale. 
Oil  Transformer.— A  Transformer  immersed  in  oil. 
Omnibus  Bar.— S^e  Bus-bar. 

Oscillation,  Electric. — When  a  system  or  circuit  possessing 
Capacity  and  Self-induction  is  disturbed  from  its 
condition  of  electrical  equilibrium,  the  currents  flowing 
alternately  in  opposite  directions  with  decreasing  ampli- 
tude during  the  return  to  equilibrium  are  called  electric 
oscillations. 
Oscillating:  Circuit. — A  circuit  in  which  electrical  Oscillations 

can  freely  take  place. 
Oscillator.— A  conductor  having  effectively  both  Selp-INDUCTION 
and  Capacity   in  which   electric  Oscillations  can  be 
set  up. 
Oscillograph. — An  apparatus  for  observing  or  recording  quickly 

varying  currents  or  potential  differences. 
Outer. — The  two  conductors  of   a  Three  wire  System  between 
which  there  is  a  maximum  voltage  are  called  the  outers. 

A  term  not  recommended  as  a  synonym  for  the  external 
conductor  of  a  concentric  cable. 
Oulpilt. — A  synonym  for  Load.     The  total  power  delivered  at  the 
fhaft  or  at  the  terminals  of  a  machine  or  apparatus.     See 
Rated  Output. 
Over  Compounding.— (ff)  of  a  generator.     A  generator  is  said  to 
be    over    compounded     when     the     potential    difference 
between  its  terminals  increases  with  the  load, 
(i)  of  a  motor.     A  motor  is  said  to  be  over-compounded  when 
the  speed  increases  with  the  load. 
Over-load. — A  load  greater  than  the  E.4TED  Load. 
Over-load  Circuit  Breaker.— An  automatic  switch  which  optns 

when  a  predetermined  load  is  exceeded. 
Parallel. — («)  Two  or  more  systems  of  conductors  are  said  to  be 
in  parallel  in  a  circuit,  when  the  current  flowing   in  the 
circuit  is  divided  between  the  two  systems. 
(*)  Two  or  more  systems  of  conductors,  generators  or  motors, 
are  said  to  be  connected  in  parallel  when  the  terminals  of 
the  same  sign  are  electrically  connected  together. 
Paramagnetic— A  substance  of  which  the  magnetic  permeability 

is  greater  than  unity  (vacuum). 
Piiste   (of  an  accumulator).— The  active  material  of  the  plates 
or  grids  of  an  Accumulator.    So  called,  as  it  is  sometimes 
applied  as  a  moist  composition  or  paste. 
Peltier  Effect.— The  liberation  or  absorption  of  heat  which  takes 
place  in  a  heterogeneous  circuit  at  the  joint  where  an  elec- 
tric current  passes  from  one  material  to  another. 
Period  (Periodic  Time).— Any  varying  quantity,  which  repeats 
its  values  regularly  at  equal  time-intervals,  is  said  to  be 
jieriodic,  and  the  time-interval  of  one  repetition  is  called 
the  periodic  time  or  period. 
Permanent  Magnet.— A  body,  which  having   been   magnetised, 

retains  a  substantial  portion  of  its  magnetism. 
Permeability.— See  Magnetic  Permeability. 
Permeance.— See  Magnetic  Permeance. 

Phase. — (1)  (a)  In  an  operation  which  occurs  harmonically,  the 
stage  or  state  to  which  the  operation  has  proceeded, 


(i)  In  an  operation  which  recurs  harmonically,  the  fraction  of 
the  whole  period  which  has  elapsed,  measured  from  some 
fixed  origin, 
(r)  I'liiise  ItijU'i-rnci: — The  difference  of  phase  (usually  reckoned 
in  time  or  in  angle)  between  two  periodic  quantities 
which  vary  harmonically  and  have  the  same  frt(iuency. 
See  Lag. 
(rf)  Each  of  the  circuits  of  a  polyphase  apparatus  is  sometimes 

called  a  phase. 
sShii/Ii'-ji/iasr. — A  supply  is  said  to  be  single-phase  when  it  con- 
sists of  a  single  alternating  current. 
'J'ii:ii-ji/iii.sr. — A  supply  is  said  to  be  two-phase  when  it  consists 
of  two  alternating  currents  which  are  displaced  with  regard 
to  one  another  by  one-quarter  of  a  period. 
'j/iire-/)/wxi'. — A  supply  is  said  to  be  three-phase  when  it  con- 
sists of  three  alternating  currents  displaced  with  regard  to 
one  another  by  one-third  of  a  period. 
Poli/ji/iati: — A  supply  is  said  to  be  polyphase  when  it  consiats 
of  more  than  one  alternating  current  displaced  with  regard 
to  one  another  by  equal  periods. 
Phase-angle. — The  angle  between   two   vectors  representing  two 
simple   harmonic    periodic   quantities    having    the    same 
frequency  but  differing    in  phate  from  one  another  ;  I'.g  , 
the  vectors  representing  alternating  voltage  and   the  cur- 
rent produced  by  it. 
l!:tcndrd  Mi'i/iiint/. — The  angle  between  any  two  vectors  which 
represent     quantities     having     the     same     fundamental 
frequency. 
Pliasemetcr. —  Apparatus   for   measuring   the  distance   of   phase 
between  two   periodic  electric    quantities    of    the    same 
frequency. 
Photoelectric  Effects. — Any  changes  in  the  electrical  properties 
of  a  body  produced  by  the  action  of  light,  rj/.,  generation 
of   electromotive  force,  change  of  resistance,  or   loss   of 
charge. 
Piezoelectric    Effect.^The    production     of    electrification     by 

mechanical  pressure. 
Pile.— (fl)  Thermo-rlrctric. — A   source   of  electrical  energy  due  to 
the  direct  transformation  of  heat  into  electrical  energy, 
generally  consisting  of  a  series  of  thermo-junctions. 
(//)  \'i>ltiiii\—  An  obsolete  synonym  for  a  Battery  of  Cells. 
Pilot  Wire.-  («)  A  wire   used  for  measuring   the   voltage  at  a 
distant  part  of  a  Network. 
(i)  In  a  Multiple  Unit  System,  a  wire  used  between  the 
Master  Controller  and  a  Contactor. 
Plant. — A  collective  term  including  various  machines,  equipment 

and  apparatus  used  together  for  any  purpose. 
Plante  Plates.-  Accumulator  plates   prepared   by  electrolytic 
action  on  lead  in  acid. 
(Process  invented  by  G.  Plante.) 
Plough.— An  appliance  for  effecting  a  sliding  electrical  connection 
between   the   conductors  of  a  Conduit  System  and  the 
electric  equipment  of  a  car. 
Plug   Contact. — A   slightly   conical    or  screwed  metal  plug  for 
making   electrical  contact  between  two  conductors,  con- 
ducting bars  or  blocks,  or  between  the  bars  or  blocks  and 
the  plug. 
Point  (in  wiring). — The  termination  of  the  wiring  for  attachment 
to  the  fitting  for  one  or  more  lamps  or  other  consuming 
devices. 
Polarization. — A  condition  set  up  in  a  battery  or  electrolytic  Cell 
as  a  result  of  the  passage  of  a  current,  and  which  manifests 
itself  by  a  back-electromotive  force. 
Polarity. — A    quality   of    a  body,   in   virtue   of    which   certain 
characteristic  properties  are  manifested  at  points  called 
Poles. 
Pole.— («)  Of  a  Cell.    Synonym  for  the  Terminal  or  the  acces- 
sible part  of  an  Electrode. 
(//)  Of  a  Magnet.    Points  towards  which  Lines  of  Force  con- 
verge, or  at  which  the  resultant  Magnetic  Force  may  be 
considered  to  act. 
((■)  Of  an  Arc.    The  extremity  of  each  of  the  Electrodes 
between  which  the  Arc  burns. 
Polo-Piece. — Any  specially   shaped  piece   of   magnetic    material 
forming  a  polar  extf  nsion,  and  in  the  case  of  a  Generator 
or  Motor,  facing  the  Ar.mature. 
Poly-|)hase.— See  Phase. 

Positive.— Of  the  two  Poles  of  any  source  of  electricity,  that  one 
is    called    Positive    which    corresponds,    as    far    as    the 
direction  of  the  current  in  the  external  circuit  is  con- 
cerned, to  the  copper  plate  of  a  Daniel!  cell. 
Potential,  Difference  of.— (a)  Elfriric.    A  difference  of  poten- 
tial exists  between  any  two  points  if  energy  is  expended 
or  acquired  in  moving  a  unit  of  electricity  from  one  point 
to  the  other.     In  practice  measured  by  a  Voltmeter. 
(i)  Miiipirtif.     A.  difference   of  potential  exists  between   any 
two  points  if  energy  is  expended  or  acquired  in   moving  a 
unit  magnetic  Pole  from  one  point  to  the  other. 
Potentiometer. — An  instrument  for   measuring  electrical  quan- 
tities depending  in   principle  on  balancing  an  unknown 
Difference    of    Potential   against  a  known   fall   of 
potential  obtained  by  the  passage  of  a  current  through  an 
adjustable  resistance. 
Powci'. — The  rate  of  doing  work.    Units,  the  Watt,  Kilowatt, 

and  Horse-power. 
Power-Factor. — The  ratio  of  the  Watts  to  the  Volt-amperes. 
Practical  Units. — Some  of  the  Units  of  the  centimetre-gramme- 
second  or  c.G.s.  system  are  inconveniently  large  or  small 
for  practical  purposes  ;  and,  therefore,  certain  Practical 
TJnits  have  been  chosen,  which   are  made  some  decimal 
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multiple  or  sub-multiple  of  the  corresponding  units. 
Thus,  the  Ami'EBK  is  one-tenth,  and  the  Volt  is  100 
million  times  the  cm.h.  unit  (eleotromatrnetio)  of  current, 
and  the  c.it.s.  unit  of  Elkotromotivh  Fobce 
respectively. 
Pressure.— Often  used  as  a  synonym  for  Voltaoe,   Elkctro- 

MOTIVK  FOBCB,  DlU'UKKNOK  of  PllTKNTIAL. 

rriliiiiry.— («■)  Ckli.  or  Battery.     See  Cki.i..  in  contradistinction 

to  a  Skuonoary  Battkuy  or  an  Acuumulatob. 
(A)  Of  a  Tkansi'obmkr.     That  wimiinfr  of  a  TBANeKOKMER  to 

which  electrical  enerpry  is  Hupplied. 
PiiU-Off. -SeeEAR. 
I'lilsatiiig  Current  or  I'lilsntory    Current.     A  uni  directional 

current  which  varies   in  snme  periodic  or  quasi-periodic 

manner. 
Pyro-Elct'tric   Effect. -The   Ei.kctrostatu:   Ciiaugk   produced 

by  heating  a  body  (particularly  the  substance  tourmaline). 
Pyrometer.  — An  instrument   for  measurinsr  temperatures  higher 

than  those  measurable  by  an  ordinary  thermometer. 
({lIlKlrant  KlectroillCter.— A  measuriiig  instrument  consisting  of 

a  moving   vane  or  Nkkki.i;  placed  within  or  near   four 

(|uadrants,   the    electrostatic    forces    between    the    fixed 

nuadrants     and    the     movintr     NliEDl.K     producing     the 

detlectiou. 
({iiadriiplcx  Telegriipliy.— The  method  in  telegraphy  in  which 

fiiiir    messages    are    sent    simultaneously     two    in    each 

direction. 
Oiiniltity.(«)"t  electricity.     The  product  of  current  into  time. 

Units,  Coulomb  and  Aiii-KRiiiioUB. 
(6)  Obsolete  term  for  the  strength  of  a  current  as  distinguiBhed 

from  the  Intensity  of  the  battery  which  furnishes  the 

current. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    FLANT, 


The  *' Arniearth  "  System  of  Cable  Protection. 

The  Genkuai.  Ei.kctuic  Co.,  of  (;7,  Queen  Victoria  .'Street,  EC  , 
has  recently  introduced  the  "  Armcarth  "  system  of  cable  prote<^tion, 
consisting  of  12-ft.  lengths  of  rolled  grooved  steel  conduit,  so 
designed  that  when  the  halves  are  bolted  together  they  completely 
enclose  the  cable.  Each  length  is  half  overlapped  on  to  the 
opposite  half,  to  which  it  is  bolted,  thus  giving  a  large  area  of 
contact,  and  ensuring  electrical  continuity  and  mechanical  strength  ; 
also  the  ends  overlap  ]{  in.  The  bolts  are  of  special  tyj)e,  with 
eyes  and  square  nuts,  and  can  lie  tightened  up  without  special 
tools ;  the  eyes  provide  for  suspending  the  conduit,  which  mupt 
be  hung  on  edge.    The  conduit  can  be  bent  round  large  ra'lius 
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Stornol  Oil  Tcstinjf^Muchlnc. 

The  patents  for  a  machine  for  testing  oil  have  licen  acquired  by 
the  Stkhn,  SoxNEMOitN  Oil  Co.,  Ltd.,  of  Royal  London  House, 
Finsbury  Square,  E.G.,  where  they  are  willing  to  demonstrate  its 
operation  to  readers.  The  machine  is  intended  to  reproduce  the 
conditions  obtaining  in  practice,  as  regards  both  pressure  and 
temperature,  and  records  the  results  on  a  chart.  I'rovision  is  made 
for  admitting  high-pressure  steam.  8aturate<l  or  superheated,  up  to 
a  temperature  of  s.',0°  F.,  into  the  chamber  in  which  the  oil  is 
tested,  so  that  cylinder  oils  can  be  tested  under  working  conditions. 


Fi'i.  2. — Sternoi.  l'.\ri;xT  iiil-Testim;  Machine. 


The  use  of  curved  liearing  surfaces  has  been  abandoned  in  this 
instrument,  on  account  of  the  difficulty  in  maintaining  the  con- 
ditions uniform,  and  instead  the  oil  is  tested  Ijetwceu  flat  disks, 
which  can  be  so  8hape<l  as  to  represent  various  types  of  bearing, 
and  can  be  revolved  at  any  desired  speed,  equivalent  to  relative 
speeds  ranging  from  .".  to  2."i  ft.  per  second,  while  the  pressure 
forcing  them  together  can  be  varied  from  1  to  7.")0  lb.  per  sq.  in. 

The  illustration,  tig.  2,  shows  the  complete  machine  from  the 
front.  It  is  stated  that  the  e.tperimental  results  obtained  are  not 
merely  comparative,  but  absolute,  and  show  with  precision  the 
merits  of  each  sample,  besides  indicating  the  purpose  for  which  it 
is  most  suitable. 

"  Wirum  "  Lamps. 

In  the  new  catalogue  of  the  Bri.msdow.s  Lamp  Wokks,  Ltd., 
referred  to  last  week,  there  is  illustrated  the  "Wirum"  100-watt 
lamp,  fitted  with  Canadian  screw  cap.  This  lamp  is  made  specially 
for  export  purposes,  and  we  illustrate  it  in  fig.  3.     In  the  same 
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Fig.  1. — "Akmearth"  Cable  Fkotection  in  a  JIine. 


curves  without  trouble,  and  standard  short  bends  can  also  be 
supplied.  The  "Armtarth"  system  is  particularly  recommended 
fur  mines,  as  two  men  can  easily  erect  it,  and  unarmoured  cable 
can  be  used  with  it,  saving  about  25  per  cent,  on  the  cost  of 
armoured  cables. 

Unarmoured  cable  is  much  easier  and  lighter  to  handle  in 
the  mine,  where  weight  and  size  are  limiting  factors  in  the  material 
used,  and  the  "Armearth"  protection  is  soecially  adapted  for 
bringing  existing  unarmoured  cable  installations  into  lifle  with 
the  Revised  Home  Office  Rules. 


Yic_  3,— "Wirum"  Lamp  with  Screw  Cap. 


list  the  company  gives  full  particulars  respecting  its  special  carton 
for  lessening  the  probability  of  breakage  of  filaments  m  transit 
The  carton  has  no  lid  to  be  torn  off,  it  has  a  gripping  device  at 
both  ends,  and  there  are  two  elliptical  openings,  one  on  either  side, 
opposite  each  other,  so  that  the  filaments  can  be  esaucmed  without 
removing  the  lamp, 
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A  Submarine  Lifting  Magnet. 

An  interesting  test  has  been  carried  out  at  the  wharf  of 
Messrs.  Geo.  Cohen  &  Sons,  Regent's  Canal  Dock,  where  it  was 
recently  decided  to  recover  from  the  dock  alongside  the  wharf  a 
large  quantity  of  scrap-iron  which  had  fallen  in  while  loading  and 
unloading  barges. 

Dredgers  and  divers  had  been  unable  to  get  this  material  up  from 
the  mud,  but  the  difficulty  was  overcome  by  installing — on  the 
advice  of  Mr.  F.  H.  Preece,  engineer,  of  49,  Queen  Victoria  Street, 


Fig.  4. — Krameb  Magnet  Recovering  Submerged 
Scrap  Iron. 


E.C. — a  lifting  magnet  on  a  barge  crane,  ae  shown  in  the  accom- 
panying view,  fig.  4,  which  has  proved  successful  in  lifting  several 
tons  of  material  per  hour  from  a  depth  of  16  ft.  of  water.  The 
magnet  is  of  the  Kramer  type,  supplied  by  the  Witton-Kbamer 
Electric  Hoist  Co.,  of  Witton. 

The  "Klipton"  Lamp. 

A  handy  little  device  (for  which  patents  are  pending)  is  the 
"  Klipton  "  electric  lamp,  which  Messrs.  Rose  Bros.,  of  38,  Beech 
Street,  Barbican,  E.G.,  are  supplying. 

It  consists  of  a  small  dry  battery,  which  can  be  placed  in  any 
convenient  spot,  and  a  length  of  flexible  leading  to  a  small  lamp 
bracket  carrying  a  metal  lamp.  The  lamp  bracket,  however,  is 
attached  to  an  ordinary  spring  clip,  which  can  be  sprung  on  to 
the  top  or  bottom  of  a  book,  on  to  any  ledge  or  bar,  near  to  the 
place  where  light  is  required.  It  should  prove  invaluable,  as  an 
emergency  light,  which  can  be  clipped  to  some  near-by  object,  and 
leaves  the  user  both  hands  free. 

Safety  Locks  for  Antouiatic  Lifts. 

Messrs.  Smith,  Major  &  Stevens,  Ltd.,  of  Abbey  Works. 
Northampton,  have  introduced  a  safety  lock  for  lifts,  which  is 
claimed  to  overcome  the  defects  of  previous  so-called  locks  of  this 
type,  operating  with  the  closing  of  the  gate. 

In  the  new  patent  lock  the  gate  must  first  be  completely  closed, 
and  till  that  is  done  nothing  more  can  be  effected.  Next  follows 
the  latching  of  the  gate,  which  must  be  completed  before  current 
can  be  given  to  the  machine.     Finally,  current  is  given. 

On  opening  the  door,  current  is  first  cut  off  :  then  only  can  the 
gate  be  unlatched  and  finally  opened.  The  device  has  also  been 
further  strengthened  against  wilful  interference. 


WIRELESS    TELEGRAPHY    AND 

SEARCHLIGHTS     FOR     ENSURING     SAFETY 

AT    SEA. 


The  report  of  the  Merchant  Shipping  Advisory  Committee  on 
regulations  for  ensuring  safety  of  life  at  sea  has  been  published 
this  week.  It  contains  the  following  references  to  matters  of 
interest  to  our  readers  : — 

"The  question  of  the  installation  of  wireless  telegraphic 
apparatus  in  merchant  vessels  has  been  considered  by  the  Sub- 
Committee  we  appointed  to  deal  with  this  question.  Their  report 
is  as  follows  : — 

'■  Having  regard  to  its  proved  value,  we  are  of  opinion,  that  the 
time  has  now  come  when  the  State  may  reasonably  prescribe  the 


class  or  classes  of  vessels  on  which  a,  wireless  installation  shall  be 
compulsory,  and  the  conditions  which  are  to  govern  its  use. 

"Before  proceeding  to  set  out  our  recommendations,  we  think 
it  desirable  to  review,  briefly,  the  present  position  from  the  stand- 
point of  the  British  shopowner  who  is  prepared,  without  com- 
pulsion, to  provide  his  vessels  with  radio-telegraphic  installations. 
After  passing  under  consideration  the  various  types  of  installation 
which  are  at  present  in  the  market,  we  have  been  brought  face  to 
face  with  the  fact  that  practically  all  British  merchant  vessels  at 
present  fitted  with  wireless  telegraphy  use  installations  under  the 
control  of  Marconi's  Wireless  Telegraph  Co.  A  few,  but,  so  far  as 
we  can  learn,  not  more  than  20,  British  vessels  have  been  supplied 
with  installations  by  the  Helsby  Wireless  Telegraph  Co.,  or  by 
Messrs.  Siemens  Bros.,  who  are  the  agents  for  the  Telefunken 
system  in  this  country.  On  foreign  vessels  other  systems — in 
particular  the  Telefunken  system — appear  to  be  largely  used. 

"  In  order  to  arrive  at  an  opinion  as  to  the  present  commercial 
position,  we  have  taken  evidence  from  Mr.  Godfrey  Isaacs,  the 
managing  director  of  the  Marconi  Co.,  Mr.  F.  Hird,  representing 
Messrs.  Siemens  Bros.,  Lieut.-Col.  J.  Bernard,  chairman  of  the  Helsby 
Wireless  Telegraph  Co.,  and  Mr.  F.  J.  Chambers,  chief  engineer  of 
the  same  company. 

■'The  evidence  makes  it  clear  that  the  Marconi  Co.,  relying 
mainly  on  their  Patent  No.  7,777,  of  1900,  and  on  the  extended 
Lodge  Patent  No.  11,67.5,  of  1897  (the  rights  of  which  they  have 
acquired)  claim  what  amounts  to  a  monopoly  in  this  country. 

"  This  claim  is  disputed  by  Messrs.  Siemens  Bros ,  and  by  the 
Helsby  Co.,  but  both  of  those  companies  are  desirous  of  obtaining 
from  the  Marconi  Co.  a  licence  to  use  the  Lodge  patent.  The 
Marconi  Co.  are  bound,  under  the  extension  of  the  Lodge  patent,  'to 
grant  licences  to  all  who  desire  to  make  use  of  the  protected  inven- 
tion, on  such  terms  as  a  duly  qualified  arbitrator,  to  be  nominated 
by  the  Board  of  Trade,  shall  think  fair  and  reasonable '  ;  and  on  the 
application  of  the  Helsby  Co.  the  terms  upon  which  such  a  licence 
is  to  be  granted  are  at  present  the  subject  of  arbitration.  But 
whatever  may  be  the  result  of  these  proceedings,  the  Marconi  Co. 
contend  that  the  Lodge  patent  cannot  be  worked  effectively  without 
an  infringement  of  their  patent  No.  7,777. 

''The  Marconi  Co.  who  have  been  successful  in  such  patent 
actions  as  have  been  concluded  in  this  country,  have,  we  under- 
stand, instituted  legal  proceedings  to  prevent  the  use  of  the  Tele- 
funken system,  and  in  at  least  one  of  the  actions  they  have  joined 
as  defendants  the  shipowners  who  have  installed  that  system.  On 
the  other  hand,  we  understand  that  Messrs.  Siemens  Brothers  have 
instituted  legal  proceedings  against  the  Marconi  Co.  in  which  they 
challenge  the  validity  of  the  patent  No.  7,777.  We  can  express  no 
opinion  on  the  matters  in  dispute,  but  we  have  arrived  at  the 
conclusion  that  any  British  shipowner  dealing  with  the  Marconi 
Co.'s  competitors  will  do  so  at  the  risk  of  costly  litigation,  and, 
further,  that,  as  matters  stand  at  present,  any  effective  competition 
with  the  Marconi  Co.  in  the  supply  of  installations  may  be 
impracticable. 

"In  considering  the  present  commercial  position  it  must  be 
further  borne  in  mind  that  so  long  as  the  rival  patents  are  held  in 
only  a  few  hands,  there  is  risk  of  the  competitors  amalgamating  or 
of  pooling  their  commercial  interests  so  as  to  obtain,  on  joint 
account,  the  best  possible  price  for  all  their  installations.  This  risk 
is  emphasised  by  the  fact  that  whQst  the  Telefunken  system  is  at 
war  with  the  Marcoui  system  in  this  country,  they  are  apparently 
working  as  an  amalgamated  company  in  Germany. 

"  It  would,  in  our  opinion,  be  impossible  to  require,  by  law, 
merchant  vessels  to  be  fitted  with  wireless  telegraphic  apparatus  if 
thereby  shipowners  were  delivered  into  the  hands  of  a  monopoly 
which  could  impose  such  terms  as,  it  pleased  without  stay  or 
hindrance. 

''  Before  Parliament  can  apply  compulsion  to  any  class  of  ship,  it 
must  therefore,  in  our  opinion,  first  establish  the  conditions  of  a 
free  market  in  the  installations,  or  otherwise  ensure  their  supply 
to  merchant  vessels  at  a  reasonable  commercial  cost  and  under 
reasonable  commercial  conditions.  This  is  a  point  to  which  we 
attach  great  importance,  and  the  recommendations  we  are  about 
to  make  are  subject  to  such  an  arrangement  being  arrived  at. 

"  We  would,  in  relation  to  the  questions  ■ye  have  been  dis- 
cussing, again  emphasise  the  point  that  we  have  looked  at  the 
question  of  the  installation  of  wireless  telegraphy  on  merchant 
ships  solely  from  the  point  of  view  of  saving  life. 

"  This  is  the  only  point  of  view  which  is  relevant  to  our 
inquiry  and.  in  our  opinion,  it  is  the  only  consideration  which 
should  govern  legislative  enactments  on  this  subject.  Shipowners 
themselves  should  be  left  to  deal  with  the  question  of  the  installa- 
tion of  wireless  telegraphy  for  commercial  purposes,  or  for  the 
convenience  of  passengers  ;  and  we  fully  recognise  that  in  regard 
to  installations  for  such  purposes  the  wireless  telegraphic  com- 
panies are  entitled  to  obtain  from  the  shipowner  the  best  terms 
their  command  of  the  market  will  secure  to  them. 

"  For  the  purpose  of  considering  what  compulsory  requirements 
should  be  imposed,  we  have  divided  the  merchant  vessels  into  three 
classes  : — 

''1.  Foreign -going  vessels  carrying  passengers. 

"2.  Home  trade  vessels  carrying  passengers. 

"  3.  Vessels  not  carrying  passengers. 

"  In  vessels  of  the  first  class,  with  many  people  on  board,  the 
installation  of  wireless  telegraphy  is,  in  our  opinion,  a  necessity,  and 
we  therefore  recommend  that  all  foreign-going  vessels,  British  and 
foreign,  carrying  passengers  from  or  to  the  United  Kingdom,  and 
having  on  board  50  persons  or  more,  including  both  passengers 
and  crew,  shall  be  required  to  be  equipped  with  radio-telegraphic 
apparatus. 

"With  regard  to  vessels  of  the  second  class,  another  Sub-Committee 
is  considering    what    requirements  may   properly  be  imposed, on 
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home  trade  vpeeeU  curryirp  paBsenfrers,  and  we  feel  that  the  Merchant 
Shij)pin(j  Advipory  Committee  will  wish  to  take  into  account  the 
report  of  that  Sub-Committee  before  deciding-  on  the  advice  to  be 
tendered  to  the  Board  of  Trade  an  to  the  installation  of  wireless 
telegrnphy  on  such  veceels.  We  accordinjjly  make  no  recommenda- 
tion as  to  these  vesBcls,  subject  to  what  is  said  below  as  rftrards 
the  rannc  of  the  apparatus  and  the  nnmber  of  operators  to  be 
carried  on  such  of  these  vessels  as  shall  be  required  to  carry  the 
installations. 

"  The  position  of  the  vessels  in  the  third  class  which  do  not 
carry  passengers  requires  careful  consideration. 

"  ilaving  regard  to  considerations  (stated  in  the  report),  we  are 
of  opinion  thnt  if  rarlinment,  in  the  interests  of  the  ccmmuiiity, 
compels  any  of  the  cargo  vesEcls  to  carry  wireless  installations,  the 
owners  of  such  vessels  should  be  reimbursed  out  of  public  funds  for 
any  expenditure  imposed  on  them  by  complying  with  such  com- 
pulsory requiremi'Uts. 

"If  the  community  are  not  prepared  to  bear  this  expense,  then 
in  our  opinion  compulsion  cannot  be  justly  applied  to  this  third 
class  of  vessel. 

"  As  regards  the  range  of  the  installations  to  be  provided,  \^e 
arc  of  opinion  that  in  the  foreign  trade  an  installation  capable  of  a 
noimal  range  by  day  of  100  miles  cvertca  will  be  effective  fcr  life- 
saving  purposes. 

''The  minimum  rarge  necessaiy  for  the  home  trade  pasferger 
vessels  depends  very  largely  upon  the  locality  in  which  the  vestel 
is  trading.  We  understand  that  the  Post  Office  have  arranged,  or 
are  arranging,  their  stations  round  the  coast  of  the  United  Kingdc  m 
on  the  principle  that  any  ship  off  the  coast  will  be  in  touch  with 
one  of  the  coast  stations  if  she  is  fitted  with  wirekss  apparatus 
having  a  range  of  IIH)  miles.  In  the  case  of  many  heme  trade 
passenger  vessels,  which  are  always  by  the  nature  of  their  trade 
within  easy  reach  of  a  coast  station,  a  range  of  considerably  lefs 
than  100  miles  will  be  sufficient,  and  after  careful  considcratir n  we 
recommend  thnt  heme  trade  pas^enger  vesfels.  to  which  wireless 
telegraphy  may  be  compulforily  applied,  should  be  required  to  be 
fitttd  with  an  apparatus  havirg  a  range  which  is  deemed  by  the 
Board  of  Trade  to  be  sufficient  having  regard  to  the  coast  stations 
available,  and  the  nature  of  the  trade  in  which  the  vessel  is 
engaged. 

"In  our  op'nion,  the  space  occupied  by  the  installations  should 
not  be  added  in  calculating  the  tcnnage  for  any  purpose. 

"  We  arc  further  of  opinion  that  in  the  case  of  all  vessels  ccm- 
pulsorily  litted  with  wirilcfs  telegraphy,  the  rfgular  installation 
should  be  supplemented  by  Fome  form  of  energy-transmitting 
apparatus  employing  accumulators  or  dry  cells,  or  some  other 
effective  supplementary  motive  power,  and  capable  of  working  for 
not  less  than  four  hours  after  the  current  supplied  by  the  ship's 
engines  has  faileS. 

"Any  compulsory  provisions  for  the  installaticn  of  wireless 
apparatus  should,  in  our  opinion,  be  preceded  by  a  comprehensive 
review  by  the  Post  Office  of  their  present  system  of  receiving 
static  ns  with  a  view  of  establishing  such  stations  at  every  point, 
whether  on  the  coast  or  on  lightships  or  in  lighthouse.",  at  which 
they  can  be  most  cB'ectively  used  for  the  preeervation  of  life  at  sea. 
We  have  betn  informed  that  it  is  the  intention  of  the  W"ar  Office  to 
abandon  the  military  wireless  statiors  in  the  Channel  Islands,  and 
that  the  Post  Office  do  not  fee  their  way  to  open  a  wireless  station 
in  the  Islands  for  thip  and  shore  work  unless  they  are  guaranteed 
by  the  lines  whiise  vessels  trade  in  those  waters  a  certain  income. 
If  the  carrying  of  the  installations  on  the  pi.s.=enger  ships  is  to  be 
made  compulsory,  the  policy  upcn  which  such  a  dtmand  was  based 
must  be  entirely  abandoned.  The  necessary  receiving  stations  must 
be  maintained  as  a  national  duty,  and  without  regard  to  questions 
of  commercial  returns. 

"  At  the  present  time  the  land  stations  are  instructed,  in  the 
event  of  receiving  messages  of  distress,  to  communicate  at  once 
with  the  coastguard  and  lifeboat  stations  nearest  to  the  place  of 
disaster,  and  with  Lloyd's  and  the  Underwriters'  Associations  at 
Liverpool  and  Glasgow,  and,  further,  to  use  every  other  possible 
method  of  securirg  that  prompt  assistance  is  rendered  to  the 
distressed  vessel. 

"  In  order  that  the  time  expended  in  communicating  the  distress 
messages  received  may  be  reduced  to  a  minimum,  we  recommend 
that  every  possible  effort  be  made  to  establish,  so  far  as  is  consistent 
with  efficiency,  the  land  stations  at  points  in  immediate  touch  with 
the  ports  from  which  the  most  effective  assistance  can  be  sent. 

"  We  further  hcpe  that  all  possible  steps  will  be  taken  to 
improve  the  system  of  land  wireless  stations  in  other  parts  of  the 
world,  with  special  reference  to  the  desirability  of  providing  means 
for  a  vessel  in  distress  to  communicate  with  the  shore. 

■■  It  is  in  our  opinion  absolutely  essential,  in  the  interests  of 
safety,  that  there  shall  be  unimpeded  ii  tercommunication  between 
ship  and  fhip  without  regard  to  the  particular  system  of  radio- 
telegraphy  adopted  by  the  two  vessels.  W'e  understand  that,  as 
a  matter  of  fact,  a  distress  message  is  always  accepted,  whatever 
may  be  the  system  by  which  it  is  transmitted,  but  the  right  of  free 
intercommunication  in  regard  to  ice,  derelicts,  and  other  dangers 
is  so  important  that  we  think  that  it  should  be  placed  beyond  all 
doubt,  and  we  hope  that  the  Government  will  now  fee  their  way  to 
fdhereto  the  additional  undertaking  appended  to  the  International 
Radio-telegraphic  Convention  of  November,  1906. 

"  There  remains  the  question  of  the  efficient  working  of  the 
installations. 

"  The  period  during  which  the  installation  should  be  in  operation 
is  a  matter  to  which  we  have  given  very  careful  consideration,  and 
we  are  of  opinion  that  to  make  wireless  telegraphy  of  the  greatest 
possible  use  for  saving  life  at  sea,  arrangements  must  be  made  to 
ensure  that  no  signal  of  distress  or  danger  within  the  range  of  the 
instrument  will  be  missed. 


"  We  have  made  inquiry  whether  it  would  be  possible  to  dispense 
with  constant  attendance  at  the  installation  by  means  of  some 
system  of  call  by  signal  or  bell.  Although  automatic  devices  of 
thisiind  have  been  invented,  nore  of  them  have  up  to  the  present 
time  been  found  reliable  in  practice,  and,  pending  the  introduction 
of  a  satisfactory  device,  we  consider  it  essential  that  a  permanent 
watch  on  the  installation  should  be  kept. 

"  We  recommend  that  all  foreign-going  vessels  compelled  to  be 
equipped  with  wireless  apparatus  should  be  required  to  carry  one 
fully  qualified  operator,  and  in  addition  such  a.'iiiistants  as  will 
enable  a  constant  watch  to  be  maintained  during  the  absence  of  the 
operator.  Such  assistants  must  possess  sufficient  experience  to  be 
able  to  recognise  at  once  a  distress  or  danger  signal,  but  they  need 
not  be  qualified  either  to  receive  or  to  send  messages. 

"  From  the  life-saving  point  of  view  it  is  clearly  not  necessary  for 
any  vessel  to  keep  open,  throughout  the  24  hours,  a  telegraph  office 
for  the  receipt  of  either  commercial  or  private  messages,  and, 
thi'reforo,  whilst  the  skilled  operator  is  off  duty  it  would  be  quite 
reasonable  for  the  assistant  on  watch  to  ignore  all  but  distress  or 
danger  calls. 

"  The  qualifications  required  from  a  skilled  operator  are  already 
definitely  laid  down  by  the  International  Regulations. 

"  In  the  case  of  the  assistants,  wc  are  informed  that  no  great 
amount  of  skill  is  necessary.  Their  sole  duty  will  be  to  listen  for 
a  distress  or  danger  signal,  and,  in  the  event  of  such  a  signal  being 
received,  to  summon  the  operator  to  the  installation.  We  are 
advised  that  the  training  required  in  order  to  secure  the  efficient 
performance  of  this  duty  is  not  considerable,  and  that  it  would  not 
be  lieyond  the  capacity  of  any  reasonably  intelligent  member  of 
the  ship's  company.  In  this  connection  it  has  been  suggested,  and 
we  think  the  suggestion  a  good  one,  that  training  ships  and  schools 
for  the  Mercantile  Marine  should  be  encouraged  to  give  a  prelimi- 
nary training  in  wireless  telegraphy  to  the  boys  under  their  charge, 
BO  as  to  fit  them  to  discharge  the  duties  of  an  assistant  to  the 
skilled  operator. 

"  In  the  case  of  home  trade  passenger  vessels,  we  do  not  think 
that  assistants  will  be  necessary. 

"  Finally,  it  should,  in  our  opinion,  be  impressed  upon  all  con- 
cerned that  the  operator  should  be  under  the  captain's  control,  and 
that  every  message  transmitted  and  received  by  the  operator  (other 
than  private  messages  to  or  from  passengers  pent  whilst  the  install- 
ation is  being  worked  under  the  captain's  orders  for  the  sending  of 
such  messages)  should  be  transmitted  and  received  under  the  control 
of  the  captain." 

The  extent  to  which  wireless  telegraphy  should  be  coropulsorily 
fitted  in  home  trade  passenger  vessels  is  dealt  with  by  the  Home 
Trade  Passenger  Vessels  Sub-Committee,  and  the  recommendations 
made  by  the  majority  of  that  Sub-Committee  on  this  question  have 
been  adopted  by  the  General  Committee,  as  under  : — 

"  I.   ]\'irelfx-i  Trin/nijilii/  and  Siilimiirine  SiijnaV.uii]. 

"Among  those  most  competent  to  judge  and  who  have  bad 
actual  experience  of  its  working,  there  is  a  strong  belief  in  the 
usefulness  of  wireless  telegraphy  as  a  means  of  life-saving. 
Several  owners  engaged  in  the  cross-channel  trade  have  already 
adopted  wireless  telegraphy  and  its  use  is  gradually  being  extended 
to  other  companies.  Its  general  adoption,  however,  is  hindered  by 
the  present  want  of  suitable  shore  stations  and  by  the  cost  of  the 
apparatus.  There  is  practically  no  revenue  from  passengers" 
messages  to  set  against  the  outlay,  and  the  installation  must  be 
regarded  as  exclusively  for  life-saving  purposes.  Another  matter 
which  militates  against  the  extension  of  the  system  is  that,  under 
present  regulations,  the  wireless  cabin  is  added  to  the  net  measure- 
ment of  the  ship,  on  which  port  dues  have  to  be  paid.  As  these 
vessels  when  on  service  incur  dues  in  two  ports,  at  least,  every 
24  hours,  this  means  a  considerable  extra  tax  for  carrying  a  wire- 
less installation.  Submarine  signalling  apparatus  seems,  so  far  as 
the  Sub-Committee  can  discover,  to  be  used  only  by  one  or  two 
fieets.  It  is  will  spoken  of  by  those  using  it,  but  is  still  largely  in 
the  experimental  stage. " 

In  regard  to  searchlights,  the  Committee  say  that  they  have 
considered  the  question  of  the  provision  and  use  of  these  in  large 
passenger  vessels,  and,  in  arriving  at  their  conclusions,  they  have 
had  the  assistance  of  information  supplied  by  the  Admiralty. 

"  It  is  possible  that  a  searchlight  would  be  of  value  in  certain 
circumstances — for  instance,  in  picking  up  an  nnlighted  buoy, 
rock,  land,  iceberg  or  icefield,  in  passing  through  a  canal,  or  for 
salvage  purposes. 

"On  the  other  hand,  the  use  of  searchlights  would  be  attended 
by  many  disadvantages,  such  as  the  following  : — 

"  1.  Dazzling  the  observers  on  board  the  ship  making  use  of  the 
lights,  especially  if  the  lights  are  badly  placed. 

"  2.  General  danger  to  navigation  owing  to  the  blinding  effect  on 
those  on  board  other  vessels  and  to  the  possibility  of  the  naviga- 
tion lights  of  the  vessel  exhibiting  the  searchlight  being  obscured. 

"  3.  Temptation  to  make  land,  buoys,  6:c.,  by  placing  too  much 
reliance  on  picking  np  the  marks  by  means  of  the  searchlight. 

"  4.  False  security  when  in  the  vicinity  of  ice  or  other  dangers. 

"5.  The  danger  of  searchlights  being  mistaken  for  powerful 
electric  lights  from  lighthouses,  especially  in  thick  or  hazy  weather, 
and  of  searchlights  having  the  effect  of  screening  shore  lights  from 
passing  vessels. 

"  The  disadvantages  of  searchlights  seem  to  us  so  greatly  to 
outweigh  their  advantages  that  their  adoption  in  the  mercantile 
marine  would,  in  our  opinion,  be  most  inadvisable." 

A  reservation  by  Mr.  Trevisa  Clarke  is  appended  to  the  report. 
He  mentions,  among  other  things,  that  "  improved  means  for  lift- 
ing and  lowering  a  full  complement  of  boats  (the  majority  being 
in  protected  positions)  by  means  of  electric  cranes  placed  inboard 
and  by  a  single  wire  fall  and  bridle,  the  cranes  being  actuated  by  a 
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special  electric  generating-  plant  with  independent  internal  com- 
bustion engines,  situated  at  the  highest  available  point  above  the 
water  line  (this  plant  would  also  be  available  for  lighting  and 
wireless  teletrraphy),  are  fully  illustrated  in  plans  and  explanatory 
statements,"  which  he  sent  to  the  secretary. 

The  plans,  i:o.,  illustrating  tliis  proposal  are  to  be  placed  before 
the  Special  Committee. 


CORRESPONDENCE. 


Litters  received  by  m  after  5  P.M.  ON  Tde^day  cannot  appeir  until 
the  fol'owiiig  ite'h.  Correip.mdents  should  forward  their  com  nun- 
cations  at  tlis  earliest  possibl'-  moment.  Ao  letter  can  be  pnblishei 
unless  t«e  hire  the  writer^  name  and  aidress  in  our poss'.ssioi. 


Kc  Cuntracts  in  India. 

I  wrote  with  reference  to  the  above  subject  in  1910,  and 
you  were  good  enough  to  publish  my  letter  in  your  issue  of 
April  22nd  of  that  year.  More  than  two  years  have  elapsed 
since  then,  but  the  method  of  placing  contracts  by  the 
Electrical  Department  of  the  Government  of  Bombay  has 
gone  from  bad  to  woi-se.  and  as  one  instance  of  many,  I  will 
cite  the  contract  for  the  illumination  of  Bombay  in  honour 
of  His  Majesty  the  King's  visit.  This  contract  was  placed 
without  any  tenders  whatever  being  called  for,  and  the  value 
of  this  alone  was  Rs.l, 20,000  (£8,000),  while  in(iuiries  as 
"  Please  let  us  have  your  lowest  quotation  for  three  metal- 
filament  lamps,  one  batten  holder  and  one  flat-type  switch," 
the  total  cost  of  which  amounts  to  only  a  few  rupees  ( more 
than  the  value  of  which  is  spent  in  stationery  and  postage), 
are  sent  round  to  all  firms.  Why  this  should  be  done 
when,  in  contracts  amounting  to  lakhs  of  rupees,  no 
tenders  are  called  for,  and  the  contracts  are  simply 
placed  with  any  firm  the  Department  chooses  to  select, 
without,  apparently,  any  reference  being  made  to  Govern- 
ment, is  surely  strange.  All  have  to  pay  heavy  taxes  and 
have  the  right  to  make  a  bid,  and  tenders  should  be  called 
for  through  the  medium  of  the  public  Press,  and  the  results 
published,  as  is  done  by  other  Government  Departments, 
municipalities  and  Native  States. 

As  this  matter  concerns  the  electrical  department  only, 
I  think  it  is  one  the  Institution  of  Electrical  Engineers,  as 
a  body,  should  take  up  and  inquire  into  closely,  as  I  feel 
certain  the  Civils  and  Mechanicals  would  never  permit  such 
a  scandal  to  continue  to  the  detriment  of  their  professional 
dignity. 

Thanking  you  in  anticipation  of  your  giving  this  ques- 
tion the  greatest  publicity. 

One  Interested. 

Bombay,  August  'ird,  1912. 


A  year  or  two  ago  a  letter  appeared  in  your  journal 
drawing  attention  to  the  method  adopted  of  giving  out 
electrical  contracts  of  the  Bombay  (ioverument :  since 
then  matters  have  become  worse,  and  now,  all  electrical 
works  for  the  Bombay  Government  are  given  to  one  firm  in 
Bombay  without  tenders  being  invited  from  other  well- 
known  electrical  firms.  As  this  is  not  only  unfair  to  the 
public  paying  Government  taxes,  but  is  liable  to  lead  to 
corrupt  practices,  I  would  ask  the  assistance  of  your  pajier 
in  the  matter. 

Yon  may  make  such  use  of  this  letter  as  you  think  fit. 

N.  M.  Marshall. 

]5ombay,  Avgust  '3rd,  1912. 


The  Propnlsion  of  Shi])s. 

Referring  to  the  leading  article  on  the  ''  Propulsion  of 
Ships "  in  your  last  issue,  I  would  beg  to  point  out  that 
among  the  advantages  of  the  electro-mechanical  system  are 
the  following  : — 

1.  The  prime  motive  power  can  be  lUstributed  in  three, 
four,  or — if  need  be — a  dozen  parts  of  the  vessel ;  conse- 
quently, better  and  more  convenient  disposition  of  weight 
than  in  a  steam-propelled  vessel  can  be  obtained  ;  and  in  the 
case  of  warships  vulnerability  is  reduced. 

2.  Avoidance  of  large  and  untried  sizes  of  internal  com- 
bustion engines,  with  no  loss  of  fuel  economy.  Up  to  500 
or    even    1,000    h.p.  these    engines   are    reliable  ;    above 


2,000  H.i".  they  do  not  at  present  inspire  the  sense  of  relia- 
bility essential  in  a  warslup. 

3.  No  complication  in  coupling  engines  to  screws. 

4.  Handling  of  propelling  power,  including  reversing  and 
alteration  of  speed,  can  be  under  immediate  control  of 
bridge,  almost  as  simply  as  a  tramcar  is  controlled  by  the 
motorman. 

I  called  the  Admiralty's  attention  to  the  foregoing  two 
years  ago,  and  was  informed  that  these  advantages  were 
well  known  to  it,  so  let  us  hope  they  will  soon  be  materialised. 

Francis  K.  Cassels. 

Eastbourne,  Aiii/i/sf  i'.Uh,  1912. 


HOUSE     LIGHTING     BY     STORAGE 
BATTERIES. 


By  H.  R.  TAlTy^TON. 


Some  little  time  ago  there  appeared  a  note  in  the  technical 
Press  anent  an  experiment  in  house  lighting  by  means  of 
portable  storage  batteries  in  the  •'  West  Side  Home  of  a 
Chicago  Citizen."  Two  0-volt  batteries  were  in  use,  each  of 
GO  ampere-hour  capacity.  One  supplied  current,  we  were 
told,  for  1-t  (i-volt  metal  lamps  of  from  2  to  10  c.p. 
Assuming  an  average  of  G  c.p.  each,  and  that,  taking  one 
hour  with  another,  half  this  brilliant  illumination  would  be 
alight  during  lighting  hours,  it  is  clear  that  the  battery 
would  need  recharging  at  the  end  of  about  8^  hours'  use — a 
long  winter's  night.  Moreover,  this  remarkable  battery 
was  called  upon  to  work  a  gas  lighter,  and  "  burglar  alarms, 
call  bells,  electric  fans  and  electric  cigar-lighters  "  !  To 
calculate  how  long  the  "  juice  "  would  last  while  running  a 
12-in.  fan,  lighting  cigars,  and  alarming  burglars  with  a 
blaze  of  2-c.p.  lamps,  were  too  far  beyond  the  decimal  point 
for  any  but  a  Yankee  electrician.  He.  nothing  daunted  by 
the  technical  difficulties  of  the  problem,  gives  the  answer  as 
a  month.  "  One  or  other  of  the  batteries  is  recharged  once 
a  fortnight  at  a  cost  of  l.j  cents."  It  sounds  cheaji  until  one 
works  it  out  at  something  like  Is.  9d.  per  unit  consumed. 
Over  here  we  would  think  that  rather  expensive  ;  but  then 
a  unit  evidently  doesn't  hustle  so  far  in  England  as  it  does  in 
Chicago  I 

The  other  battery  had  a  no  less  strenuous  existence.  It 
worked  a  vacuum  cleaner,  a  sewing  machine,  a  massage 
vibrator,  and  a  table  fountain — all  at  7id.  a  month.  We  are 
not  told  what  happens  while  the  battery  is  round  at  the  station 
being  recharged.  Presumably  they  have  to  miss  massaging 
or  the  table  fountain,  or,  perhaps,  they  switch  on  to  the 
other  battery.  But  that  would  be  sheer  cruelty — unless, 
maybe,  they  cut  out  the  2-o.p.  electrolier  in  the  banqueting 
hall. 

There  are  certain  conflicting  improbabilities  in  the  report 
as  it  reached  us,  which  makes  it  suspect.  The  best  way  to 
look  at  it  is  as  an  intelligent  and  stimulating  anticipation  of 
possible  developments  in  the  near  future.  Three  factors 
only  are  necessary  in  order  to  make  such  a  scheme  of  lighting 
practical  :  lamps  of  high  efficiency,  low  charging  rates,  and 
accumulators  with  a  high  ratio  of  ca]iacity  to  weight.  The 
first  we  have  :  the  1  watt  per  candle  of  a  2.J-volt  metal  lamp 
is  good  enough  for  the  present  purpose.  As  for  the  second, 
most  undertakings  could  well  afford  to  charge  batteries  as  a 
day  load  at  three  farthings,  or  a  jienny  a  unit.  Take,  for 
instance,  a  small  provincial  station,  with  a  large  number  of 
small  private  residences  within  a  5-mile  radius — too  far  and 
too  scattered  to  make  it  worth  while  to  run  mains  to  them. 
These  might  want  anything  from  20  to  ."lO  lights — full- 
blooded  Hi's  and  25's,  not  2  c.p.'s,  such  as  satisfy  the 
Chicago  "  West  Sider."  They  would  not  think  of  under- 
taking the  expense  and  trouble  of  putting  down  and  running 
their  own  plant,  so  perforce  they  have  to  be  content  with  oil 
or  candks.  But  if  they  could  hire  accumulators  of  1:^0  to 
500  ampere-hour  capacity,  and  have  them  periodically 
recharged,  they  would  not  grudge  even  the  statutory  maxi- 
mum of  8d.  a  unit,  includhig  hire  of  battery  :  a  figure  which 
would  allow  a  margin  of  at  least  7d.  a  unit  for  interest, 
depreciation  and  working  expenses.     Alternatively,  of  course. 
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niid  pcrliaps  pivrcnilily,  uii  luiiinal  cliarijc  could  be  made  for 
battery  bire,  iidditidnal  to  tbc  Mat  rate  per  unit. 

The  third  factor — a  suitable  battery — appears  nt  first 
sit,'ht  uiiattaiiial)le.  The  ordinary  lead  accumulator  is  too 
heavy  and  too  messy  to  be  easily  handled.  Assuming  a 
luinitnuin  practical  voltage  of  25,  14  cells  would  \>c  required. 
Open  glass  bo.xes  would  be  out  of  the  (|iiestion,  and  lead- 
lined  wood  boxes  of  the  smallest  I'njiurity  irientioncd  above — 
li'O  aiiii>ere-hc)urs — would  weigh  something  like  (10  lb.  fXT 
cell,  or  7.',  cwt.  for  the  complete  buttcu'y,  which  would  occupy 
about  H  cl).  ft.  of  space.  To  transjiort  sucli  a  mass  to  and 
from  the  station  at  short  intervals  would  hardly  b(!  a  prac- 
tical ])roposition  ;  and  it  would  be  out  of  the  question  where 
a  battery  of,  say,  .100  ampere-hours  was  concerned. 

We  are  not,  however,  limited  to  tlie  ordinary  type  of 
accumulator,  which,  as  in  the  c.xamjilc  above  cited,  has  only  a 
capacity  of  from  4  to  0  watt-hours  per  lb.  in  the  small  sizes 
under  consideration.  There  are  cells  on  the  market  which 
will  give  up  to  l.'i  watt-hours  per  lb.  at  best,  and  can  give, 
say,  10  watt-hours  per  lb.  without  ditliculty.  Such  cells 
have  been  brought  to  a  high  state  of  efllciency  in  connection 
with  ignition  and  motor-car  lighting.  The  Edison  cell,  too, 
is  sutliciently  a  commercial  fact  to  be  worth  consideration, 
and  its  ratio  of  capacity  to  weight  is,  if  anything,  higher 
than  that  of  the  best  lead  cells.  The  high-efliciency  lead 
cell,  however,  will  do  all  that  we  now  require  of  it,  and 
although  its  life  is  necessarily  short,  its  low  first  cost  gives  it 
an  advantage  as  compared  with  the  present  high  price  of  the 
Edison  cell. 

We  can  then  count  on  the  use  of  a  lightly-built  lead  cell 
giving  10  watt-hours  per  |)ound.  Fiet  us  take  a  typical  case  : 
a  small  country  house,  live  miles  from  a  provincial  town,  and 
installed  with,  say,  20  25-watt,  L'.O-volt  lamps.  In 
practice,  it  would  only  be  very  occiisionally  that  more  than  a 
third  of  these  would  be  alight  at  once,  and  the  average  pro- 
portion in  use  continuously  would  be  considerably  less.  It 
would  be  safe  to  calculate  that  during  the  eight-hour 
evenings  of  midwinter  800  watt-hours  would  be  the  maximum 
consumption.  A  battery  then  of  about  3,000  watt-hours 
capacity  would  require  recharging  twice  a  week  in  winter, 
and  about  twice  a  month  in  summer. 

This,  at  2.')  volts,  would  mean  a  battery  of  14  cells  of 
1 20  ampere-hours'  capacity,  weighing  little  more  than  2  J,  cwt. 
High  efficiency  batteries  are  usually  mounted  in  celluloid, 
or  ebonite  bo.xes,  and  are  sealed.  There  would  conseiiuently 
be  no  splashing  of  acid.  They  are  considerably  smaller  than 
the  ordinary  type,  and  this  particular  battery,  mounted  and 
connected  up  in  a  light  teak  crate,  would  not  occupy  more 
than  about  1  ]  cb.  ft. 

It  would  certainly  not  be  a  difficult  matter  to  transport 
such  a  battery.  It  might,  for  instance,  be  mounted  on  a 
small  trolley,  well  sprung  and  running  on  rubber-tired  castor 
wheels,  like  a  porter's  truck.  It  could  thus  be  hauled  by  one 
man  to  and  from  the  station,  or  several  could  be  attached  as 
trailers  to  a  horse  or  motor-vehicle,  which  would  Ix;  necessary, 
in  any  case,  for  the  larger  sizes. 

Whatever  means  of  transport  were  adopted,  each  battery 
would  have  its  own  wheeled  trolley,  on  which  it  would 
permariently  remain.  On  the  trolley,  too,  might  be  fixed 
a  suitable  switchboard.  This  need  not  comprise  more  than 
an  ammeter,  voltmeter,  a  pair  of  tubular  cut-outs,  and  a 
four-way  battery  switch — one  side  only,  which  would  be 
used  for  charging  at  the  station  and  discharging  at  the 
house.     A  pair  of  flexible  leads  would  complete  the  outfit. 

On  arrival  at  the  house,  the  battery  on  its  trolley  would 
be  wheeled  into  any  convenient  out-house,  shed  or  lean- 
to,  where  the  company's  meter  and  cut-outs  would  be 
fixed,  with  a  pair  of  terminals  to  which  the  flexible  leads 
could  be  readily  connected.  The  same  man  or  vehicle 
that  brought  the  battery  would,  of  course,  remove  the 
discharged  battery,  which  would  be  taken  back  to  the 
station. 

It  would  obviously  be  needful  to  have  two  batteries  to  each 
installation,  to  ensure  continuity  of  service.  If  there  were  a 
number  of  installations  having  the  same  size  battery,  a  less 
proportion  would  suffice,  so  long  as  there  were  always 
sufficient  fully-charged  batteries  at  the  station  to  meet  the 
possible  demand. 

A  difficulty,  of  course,  would  be  to  ensure  that  a  charged 
battery  would  be  reinisitioned  at  least  a  day  before  the  one 


in  use  was  fully  discharged,  otherwise  the  life  of  the 
batteries,  short  as  it  is,  would  be  considerably  reduced. 
The  ditliculty  is  not  insuperable.  An  obvious  basis  for 
some  precautionary  regulation  or  device  is  the  fact  that  the 
last  stop  of  the  battery  switch  would  not  l)e  needed  until  the 
battery  was  near  tlic  end  of  its  tether. 

From  the  practical  standpoint,  then,  sacii  a  scheme  is  at 
least  feasible.  The  only  ([uestion  is,  would  it  pay  ?  Take 
as  a  test  case  the  example  cited  above  :  a  house  recpiiring  a 
1 20-amjiere-hour  battery. 

Depreciation  at  20  per  cent,  per  annum  on  two 
batteries  (the  maximum  proportion)  cofltinf;,  say, 
til  each       £■'  12     n 

Depreciation  at  5  |>er  cent,  per  annum  on  trolleys 

and  switchboards,  costini?,  say,  £7  10a.  each     ...         0  1.5     0 

Interest  at .")  per  cent,  per  annum,  on,  say,  £43    ...        2     H     0 

Labourer  s  time  transportini;  battery  to  and  from 
station — averaire,  say,  two  hours  a  week,  or  a 
total  of  lot  hours  at  8d U     9    4 

Charging  cost,  7.")0  units,  at,  say.  id.  2     6  10 

£14     f.     2 


£1G  13     4 


Consumer  pays  for,  say,  .'>00  units  at  ^d.    ... 

This  shows  a  profit  of  about  jd.  a  unit,  after  allowing  for 
a  fair  interest  on  the  capital  outlay.  The  profit  on  larger 
sizes  would  be  approximately  pro  rata,  and  where  there  were 
a  number  of  batteries  in  use  it  would  be  greater. 

Of  course,  xd.  a  unit  is  a  heavy  price  to  pay,  and  a  small 
country  house  might  be  able  to  get  the  light  cliea[X!r  by  in- 
stalling, for  instance,  a  small  petrol-ele<tric  plant.  Hut  the 
present  scheme  is  suggested  for  the  thousands  w  ho  are  unable 
or  unwilling  to  face  the  necessary  initial  outlay  of  putting 
down  an  indej)endent  plant,  yet  would  cheerfully  meet  a 
fairly  heavy  annual  outlay,  if  thereby  they  could  discard 
their  ancestral  candlesticks  in  favour  of  the  luxury  of  electric 
light. 

If  the  figures  quoted  will  stand  the  test  of  experience, 
there  is  no  reason  why  a  scheme  on  these  lines  should  not  be 
initiated  by  provincial  supply  companies  for  the  benefit  of 
householders  beyond  the  limits  of  their  mains,  to  the  im- 
provement of  their  stagnant  day  loads.  There  is  no  need  to 
await  the  advent  of  the  ideal  cell.  Naturally,  however, 
every  improvement  in  the  capacity  and  cheapness  of  accu- 
mulators will  simplify  the  problem.  The  day  may  yet  come 
when  the  "juice-man"  will  hang  the  daily  battery  on  the 
garden  gate  beside  the  matutinal  milkcan. 


ARTIFICIAL    GRAPHITE 
AND    ELECTROLYTIC    PROCESSES. 


By  FRAXCIS  H.  DAVIES,  A.M.I.E.E. 


Ix  the  Ei.txTUKAL  Rkvikw  of  .July  loth,  I'.ilO,  the  writer 
gave  some  particulars  of  the  manner  in  which  artificial 
graphite  is  produced  in  the  electric  furnace  at  the  works  of 
the  International  Acheson  Graphite  Co.,  of  Niagara.  Without 
going  into  the  details  of  the  process,  it  may  be  mentioned  here 
that  anthracite  coal  containing  a  fairly  high  percentage  of 
ash  is  the  raw  material.  This  is  treated  in  large  electric 
resistance  furnaces  of  2.oOo-kw.  capacity  at  a  temperature 
of  approximately  7,000  F.,  and  the  graphite  thus  formed  is 
then  ground  and  variously  treated  to  suit  it  for  the 
numerous  useful  purposes  it  fulfills.  As  was  mentioned  in 
the  previous  article,  a  large  proportion  of  the  output  is  used 
for  lubricating  purposes,  paint  making,  dry  battery  filling, 
itc,  but  there  is  another  important  and  growing  sphere  for 
artificial  graphite  in  the  manufacture  of  electrodes  and  other 
articles  used  in  electrolytic  processes.  For  many  purposes 
graphite  electrodes  of  this  class  have  been  found  superior 
to  crude  retort  and  manufactured  amorphous  carbons. 
In  the  manufacture  of  chlorine  and  caustic  alkilies, 
the  chlorination  of  gold  ores,  the  electrolytic  decom- 
position of  chloride  solutions  and  the  recovery  of  mckel, 
zinc,  &c.,  graphite  anodes  have  been  found  to  possess  a  life 
of  from  two  to  four  times  that  of  crude  retort  carbons  and 
from  four  to  ;  seven  times  that  of  amorphous  carbons  made 
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from  mixtures  of  pitch,  powdered  coke,  lampblack,  &c. 
In  other  processes,  such  as  the  deposition  of  metals  from 
sulphate  solutions,  the  oxidation  of  chromic  acid  solutions 
and  the  manufacture  of  chlorates,  in  all  of  which  the  anode 
is  exposed  to  greater  oxidising  action,  the  difference  in  the 
longevity  of  graphite  and  amorphous  carbon  is  not  so  great, 
but  it  is  still  very  appreciable  and   in  fa\our  of  the  former. 


Fif;.  1. — Slab  Electbode  with  Graphite  Leadingin  Rods, 


An  objection  to  the  use  of  graphite  electrodes  in  certain  in- 
dustries lies  in  the  colouring  of  the  solution.  Owing 
to  this  eflfect,  they  are  not  employed  in  connection  with  gold 
or  silver  electro-plating  in  cyanide  solutions  where  it  is 
necessary  that  the  plated  surface  should  be  clearly  visible 
during  the  operation.  This  difficulty,  however,  does  not 
arise  in  the  ordinary  course  of  electrolytic  processes,  and  the 
sphere  for  graphite  electrodes  is,  therefore,  a  large  one,  as  in 
many  respects  they  possess  undoubted  advantages. 

An  important  feature  of  the  artificial  graphite  electrode 
which  makes  for  economy  in  several  directions  is  the  ease 
with  which  this  substance  may  be  worked  and  machined. 
In  consequence,  it  is  possible  to  effect  considerable 
saving,  not  only  in  actual  materials,  but  by  a 
convenience  of  arrangement  which  is  not  feasible 
with  electrodes  of  a  type  that  do  not  possess  this  quality. 
A  class  of  electrode  which  exemplifies  one  of  the 
principal  advantages  claimed  for  the  graphite  article  is  shown 
in  fig.  1.  Electrical  connection  with  the  electrode  or  slab  is 
made  by  means  of  any  desired  number  of  graphite  leading-La 
rods  which  may  lie  either  screwed  or  driven  in  as  shown. 
The  first  method  is  rendered  possible  by  the  ease  with  which 
artificial  graphite  takes  a  thread,  differing  greatly  in  this 
respect  from  amorphous  carbon.  AVhere  the  rod  is  driven  in 
it  is  given  a  slight  taper  and  made  to  fit  tightly.  There  is 
a  particular  advantage  in  this  arrangement  in  the  case  of 
electrolytic  cells  from  which  it  is  desired  to  collect  gases, 
and  which  must,  therefore,  be  kept  effectively  sealed.  Con- 
nection can  conveniently  only  be  made  to  the  ordinary  slab 
anode  by  casting  around  it  a  head  of  suitable  non-corre)ding 
metal,  or,  as  an  alternative,  by  allowing  the  end  of  the  slab 
to  project  through  the  cover  of  the  cell.  Common  to  both 
these  methods  is  the  disadvantage  that  the  electrode  area 
above  the  surface  of  the  electrolyte  is  wasted,  and  in  the 
latter  case  there  is  also  the  difficulty  of  making  the  joint  gas- 
tight.  The  cast  lug  is  comparatively  expensive,  and  it  is 
furthermore  apt  to  develop  a  faulty  state  of  contact  owing  to 
the  effect  of  corrosion  at  the  joint.  In  an  electrode  of  the 
type  shown  in  fig.  1,  the  maximum  use  per  unit  of  surface 
is  made  of  the  slab,  and  when  it  is  worn  out  the  leading- 
in  rods  may  be  used  over  again.  There  is  no  difficulty 
in  making  a  gas-tight  joint  round  circular  rods  of 
small  diameter,  and  no  deterioration  of  contact ;  thus, 
none  of  the  objections  to  the  simple  slab  electrode 
are  present.  With  the  ordinary  electric  furnace  electrode, 
there  is  considerable  waste  owing  to  the  difficulty 
of  using  up  the  stubs.  This  source  of  loss,  however,  does 
not  exist  where  the  artificial  graphite  electrode  is  in  use,  as 
owing  to  the  ease  and  cheapness  with  which  it  may  be 
machined,  short  pieces  can  be  jointed  in  the  manner  shown 
in  fig.  2.  The  stub  having  been  used  up  as  near  as  possible 
to  the  metal  holder,  the  latter  is  taken  off,  the  stub 
screwed  into  the  tapped  end  of  a  new  electrode  (the  shoulders 
being  faced  to  make  a  tight  fit),  and  the  metal  holder 
affixed  to  the  latter  as  shown.  It  is  preferred  to  use  a 
tapered  thread,  as  this  is  found  to  be  the  strongest  form 
with  graphite.  The  brass  collar  which  actually  grips  the 
thread,  is  also  tapered  externally,  and  to  this  the  clamp  or 


holder  is  attached.  By  a  modification  of  the  above  method, 
continuous  feeding  and  joining  up  of  the  electrodes  can  be 
arranged  for,  thus  obviating  the  necessity  for  shutting  down 
the  furnace  for  renewal.  It  is  found  that  an  8-in.  diameter 
electrode  of  this  type  will  carry  over  5,000  amperes  without 
heating  at  the  joints,  and  in  the  case  of  G-in.  electrodes, 
4,500  amperes  and  even  higher  currents  give  no  trouble  in 
this  respect.  This  point  is  of  material  importance  as  it  is 
generally  assumed  that  a  G-in.  amorphous  carbcm  electrode 
should  not  lie  loaded  to  a  greater  extent  than  l,5(i0  amperes. 
Turning  to  the  question  of  cost  :  according  to  the  makers 
the  inclusive  cost  of  machining  both  ends  of  a  (;-in.  electrode 
is  about  50  cents,  and  in  the  case  of  an  S-in.  electrode 
60  cents.  These  figures  cover  labour,  cost  of  tool  steel,  and 
repairs. 

In  machining,  about  3  in.  of  the  length  is  lost,  and  the 
value  of  this  is  put  at  5'.i  cents,  for  a  6-in.  and  97  cents  for 
an  8-Ln.  electrode.  The  total  cost  for  a  joint  under  American 
conditions  is,  therefore,  81.09  and  .$1.57  for  the  C  in.  and 
8-in.  sizes,  representing  ir5  per  cent,  and  10  per  cent, 
respectively  of  the  cost  of  the  electrodes  themselves  in  48-in. 
lengths.  Owing  to  its  higher  conductivity  the  weight  of  an 
artificial  graphite  electrode  suitable  for  any  given  current  is 
rather  less  than  half  that  of  the  amorphous  carbon  article, 
but  as  its  price  is  higher  the  net  result  is  an  approximately 
equal  cest.  It  is  claimed,  however,  for  the  graphite  electrode 
that  it  possesses  a  much  longer  life,  and  there  is  in  addition 
the  possibility  of  effecting  appreciable  economy  by  utilising 
the  short  ends. 

An  interesting  example  of  the  use  of  artificial  graphite 
electrodes  is  that  of  the  well-known  Acker  process  in  which 
a  fused  electrolyte  and  a  fused  lead  cathode  are  used  in  the 
production  of  chlorine  and  caustic  soda.  The  form  of  the 
graphite  anode  is  shown  in  fig.  3.  The  lower  face  of  the 
bottom  block  which  is  grooved  to  allow  the  gases  to  escape 
is  the  actual  operative  part  of  the  electrode,  and  carries  a 
working  current  of  2,250  amperes.  There  are  several  of 
these  blocks  side  by  side  in  each  cell,  and  two  graphite  rods 
5  in.  in  diameter  are  screwed  into  each,  and  act  as 
leading-in  rods  from  the  metal  cap.  This  latter  is  of  cast- 
iron  screwed  on  to  the  top  of  the  rods  and  connected   by 
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Fig.  2. —      Fig.  3. — Electrode 
Electrode    fob  Ackeb  Process. 
JorsT. 


Fig.  i. — Electrode 
FOR  Rhodin  Process, 


brass  bars  which  form  the  terminal.  To  protect  them  from 
oxidation  the  graphite  rods  are  encased  in  tile  pipes  as 
shown,  and  the"  space  between  the  latter  and  the  cast-u'on 
cap  is  made  air-tight  by  cementing  with  a  suitable  fireclay 
mixture. 

In  the  Rhodin  process  special  graphite  anodes  of  the  form 
shown  in  fig.  4  are  used.     This  electrode  consists  of  a  tri- 
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angular  grnpliite  block,  which,  fitting  the  anode  compara- 
tively tightly,  acts  as  a  cover.  A  number  of  l.}-in.  graphite 
rods  arc  screwed  into  the  block,  and  by  this  arrangement 
they  may  be  lowered  as  their  ends  become  disintegrated. 
It  is  to  the  use  of  artificial  graphite  electrodes  of  high  con- 
ductivity that  Mr.  IJhodin  attributes  the  possibility  of 
passing  a  current  of  KOd- 1,000  amperes  through  a  cell  of 
only  :i  ft.  diameter,  as  is  done  in  his  process.  The  high 
conductivity  of  artificial  graphite  (four  times  that  of  ordi- 
nary carbon)  is  an  important  point,  but  it  is  not  the  only  one 
that  tells  in  its  favour  for  electrolytic  work.  Its  adapta- 
bility, arising  from  the  fact  that  it  can  be  readily  machined, 
is  obviously  a  good  feature,  and,  in  addition,  its  high 
degree  of  purity  and  resistance  to  oxidising  and  disintegrat- 
ing action  are  particularly  important.  It  ap[iears  to  be 
very  largely  used  in  America  for  electrochemical  pro- 
cesses, and  to  some  extent  in  Great  Britain  and  Europe. 


BUSINESS  NOTES. 


nissolutioiis   and   Liquidations, — Thk  BnindWATEu 

Ci'NSTiu  CTION  Co.,  Ltd.,  ITjii,  HoUoway  Road,  X.,  electrical,  kc, 
enfjineers. — A  meetiiifr  of  the  creditors  and  shareholdere  of  this 
company  was  held  last  week  at  the  Board  of  Trade  offices,  Carey 
Street,  Lincoln's  Inn,  W.C.  The  windinp-up  order  was  made  on 
April  1 7th  upon  a  creditor's  p^ition,  and  account.s  had  been  lodped 
showing  unsecured  debts,  i;98S  ;  preferential  claims.  £s'.i ;  and 
loans  on  debenture  bonds,  .tl,291  ;  makinp  a  total  indebtedness  of 
£2,:i63.  The  assets  are  valued  at  i  l.M,  and  the  accounts,  with  the 
contributories,  disclose  a  deficiency  of  £3,l.')il.  Mr.  W.  J.  Warley, 
Otiicial  Receiver,  reports  that  the  company,  which  is  stated  to  have 
been  promoted  by  Mi.  Samuel  Bridgwater  and  Miss  Florence 
Bridffwater.  was  incorporated  as  a  private  company  on  May  L'llth, 
IDO'.t,  with  a  nominal  capital  of  £1,250,  divided  into  shares  of  £1 
each  ;  its  objects  were  to  ai(|uire  and  carry  on  the  business  of  con- 
structional, electrical  and  hydraulic  enpineers  and  ironfounders, 
formerly  carried  on  by  M'ss  Bridprwater  at  15:1,  Holloway  Road,  N. 
By  an  agreement  dated  June  ir.th,  I'.iO'.i,  the  company  atrreedto  pur- 
chase from  Jlifs  Bridgwater  (1)  all  the  plant,  machinery,  stock, 
fixtures  and  chattels  at  45:!,  Holloway  Road  ;  (-'")  all  existing  con- 
tracts, subject  to  liabilities  affecting  the  same  ;  and  (3)  the  good- 
will of  the  business.  The  comsideration.  therefore,  was  £2,498,  to 
be  satisfied  by  the  allotment  to  the  vendor  of  1,248  fully- paid  shares 
of  £1  each,  and  25  debentures  of  £50  each.  The  shares  and 
debentures  were  allotted  on  .Tuly  7th,  1U09.  Mr.  Bridgwater  states 
that  the  working  capital  was  obtained  from  amounts  received  from 
time  to  time  on  the  company's  contracts  and  from  the  realisation 
of  certain  book  debts  taken  over  from  the  vendor.  No  accounts 
were  prepared  showing  the  results  of  the  past  trading  of  the  vendor's 
business.  Mr.  Bridgwater  states  that  the  purchase  price  of  £2,4'.i8 
was  based  on  a  valuation  made  by  himself,  but  he  has  been  unable 
to  produce  such  valuation.  A  list  of  the  plant,  machinery,  fixtures, 
&c.,  prepared  at  the  date  of  the  sale  amounting  to  £1,()75,  has  been 
produced  ;  the  balance  of  £82:^  is  stated  to  have  been 
the  value  of  the  goodwill  and  lease,  the  whole  of  which  has  been 
written  off.  Xo  auditors  were  appointed,  and  no  accounts  showing 
the  company's  position  were  ever  prepared,  but  according  to  the 
deficiency  account  a  trading  profit  of  £5,041  had  been  made  from 
the  date  of  the  company's  formation  to  the  date  'of  the  appoint- 
ment of  the  Receiver  for  the  debenture-holder.  The  company  was 
not,  however,  able  to  meet  its  liabilities  owing,  it  is  stated,  to  its 
capital  being  locked-up  in  contracts  in  course  of  completion. 
Several  judgments  were  obtained  against  the  company  by  creditors, 
and  in  April  last,  owing  to  execution  being  levied  on  its  premises. 
Miss  Bridgwater  commenced  a  debenture  action,  and  on  April 
16th  the  Court  appointed  Mr.  R.  F.  W.  Fincham,  chartered 
accountant,  of  'i,  Warwick  Court.  Holbom,  W.C,  Receiver  for  the 
debenture-holder.  The  Receiver  reports  that  he  is  now  completing 
the  contracts  in  hand  and  realising  the  assets,  but  he  does  not 
anticipate  that  any  surplus  will  accrue  for  the  benefit  of  the  un- 
secured creditors.  The  failure  of  the  company  is  attributed  by 
Samuel  Bridgwater  to  insufficient  working  capital  to  carry  out  the 
contracts  in  hand,  and  to  pressure  by  creditors. 

Sylveblyte  (llioiO,  Ltd. — Creditors  must  send  particulars  of 
their  debts,  &c.,  to  Mr.  F.  P.  Baxter,  13.  Sise  Lane,  E.G.,  the 
liquidator,  by  September  25th. 

WoRSLEY  &  Page,  Ltd. — A  meeting  of  creditors  is  to  be  held  on 
August  23rd  (to-day')  at  the  office  of  the  liquidator.  Mr.  A.  S. 
Brewis,  36,  Spring  Gardens,  Manchester. 

By  way  of  correction  of  a  notice  which  appeared  in  our  last  issue 
respecting  the  firm  of  Dig  by  ,>c  Biggs,  we  have  to  state  that  Mr. 
Arthur  C.  Heap  was  never  a  partner  in  that  firm,  but  on  the  dissolu- 
tion of  partnership  between  Messrs.  C.  W.  Y.  Biggs  and  W.  Pollard 
Digby,  Mr.  Heap  joined  the  latter,  and  the  business  will,  as  stated, 
be  carried  on  liy  these  two  gentlemen  jointly,  under  the  style  of 
Heap  &  Digby. 

Meter  Approved. — The  B.  of  T.  has  approved  of  the 
Mordey-Fricker  A.c.  single-phase  two-wire  energy  meter,  A.C.E. 
type,  deposited  by  the  Moidey-Fricker  Electricity  Meter  Co.,  Ltd. 


Engineering  E.\liibition. — The  International  Engi- 
neering and  Machinery  Exhibition,  to  open  at  Olympia  on  October 
4th,  is  being  organised  by  the  Machine  Tool  and  Engineering 
Association,  Ltd,  and  it  will,  as  far  aa  ponsible,  follow  the  idea  of  a 
large  engineering  workshop.  Among  the  exhibitors  will  be  Messrs. 
Vickers,  Ltd.,  Jlessrs.  Alfred  Herbert,  Ltd.,  and  Messrs.  Tangyes, 
Ltd. 

Bankruptcy  Proceedings. — .Ioii.n  William  Garsdkn' 

(trading  as  J.  VV.  (Jarsdcn  .t  Co.),  electrical  engineer,  24,  Preston 
New  Road,  Blackburn.  -The  following  are  creditors  herein  : — 

..  £8aa 


Baldwin 
The  Beaton  Metal  Co 
The  D.P.  Battery  Co. 
Kdison  &  Swan 
United  Electric  Co. 
Gorse,  A.  I). 
Glover,  W.  T.,  4  Co. 
MackintOBh,  C,  &  Co. 


£15        "BankcrR" 

82        Maudsleys,  Ltd 26 

SC  National  Gas  ?:nKlne  Co.           . .  109 

KM  Pollard,  James,  Ltd  !fl 

20        Pulvo  Co 10 

M  Simpson,  Mrs.  Annie                  ..  1,188 

CO        Button,  C.  A.,  ft  Co 133 

41        Sterling  Telephone  Co 45 


Tiio.MAS  Parker,  engineer,  66,  Friar  Stile  Road,  Richmond,  late 
44,  Mortlake  Road,  Kew  Gardens,  Snrrey.^The  adjourned  public 
examination  of  the  above-named  debtor  was  held  at  the  Court  House, 
Wandsworth,  last  week.     The  examination  was  adjourned. 

W.  F.  Fi.i-NT,  electrical  engineer,  Hull.— First  and  final  dividend, 
28.  lOd.  in  the  £,  payable  August  26th  at  offices  of  Buckley  and 
Hall,  Union  and  Smith's  Bank  Chambers,  Silver  Street,  Hull. 

Itook  Notices, — "National  Insurance  Questions  and 
their  Answers."  By  Gilbert  Stone,  B.A.,  LL.B.  London  :  Butter- 
worth  A:  Co.  Is.  net. — The  author  has  succeeded  in  making  a  both 
interesting  and  instructive  book,  which  we  can  imagine  proving  of 
service  to  both  employers  and  employes.  The  author  ha.s 
endeavoured  to  explain  many  points  in  regard  to  this  very  compli- 
cated piece  of  legislation  by  taking  a  host  of  hypothetical  tiuestions 
so  framed  as  to  make  them,  and  the  answers  made  thereto,  of 
general  application  and  use.  The  several  divisions  in  Part  I,  each 
of  which  has  a  number  of  sections,  are  as  follows : — (A)  Insured 
persons;  (B)  Duties:  (C)  Contributions;  (,D)  Benefits;  (E)  Special 
classes  of  persons  ;  (F)  Miscellaneous  points.  Part  II  is  devoted  to 
Unemployment  Insurance. 

"  Electric  Lighting."  By  W.  S.  Franklin.  London  :  Macmillan 
and  Co..  Ltd.     1912.     PriccI0s.6d.net. 

''Journal  of  the  Western  Society  of  Engineers."  Vol.  .WII, 
No.  6.     June,  1912.     Chicago  :  The  Society.     Price  50  cents. 

■'  Iron  and  Steel  Institute  r  Charter,  Bye-laws  and  List  of 
Jlembers."     London  :  The  Institute.     1912.     Price  Is. 

"  .loiintal  of  the  American  Society  of  Mechanical  Engineers." 
August,  1912.     New  York  :  The  Society.     Price  35  cents. 

'' Eionoinic  I'rotfrtion  nt  Indt<t-Miihh,-r."  Paris;  Bureau  de 
Reseignements  du  Brcsil  a  Paris.  59,  rue  de  Richelieu.  Gratis.^ 
This  is  a  pamphlet,  of  48  pp..  containing  a  translation  into  English 
of  the  law  recently  passed  by  the  Brazilian  Parliament  on  the 
economic  protection  of  india-rubber  and  of  the  regulation  of 
public  administration  in  respect  thereto.  Particulars  will  be  found 
herein  of  the  advantages  offered  to  all  who  interest  themselves  in 
the  cultivation  of  india-rubber,  or  in  kindred  industries,  in  Brazil. 
At  the  end  of  the  pamphlet  there  is  a  list  of  instruments  and 
materials  destined  for  use  in  the  rubber  industry,  &c.,  that  are 
exempted  from  importation  duties. 

\eM   "  Wotan  "  Lamp. — Mes.'^rs.  Siemens  Brothers 

Dynamo  Works,  Ltd.,  of  Dalston,  are  manufacturing,  and  have 
placed  on  the  market,  an  entirely  new  grade  of  "Wotan"lamp, 
suitable  for  burning  in  series  or  parallel,  and  supplied  in  voltages 
from  90-130,  and  consuming  only  7  watts  giving  5  c.P.  The  great 
filament  strength  has  been  retained,  and  the  filament  is  so  thin 
that  it  is  described  as  microscopic. 

Soatliport    Exhibition.— It  is  proi>psed  to    hold    an 

Electrical  Exhibition  at  Southport,  from  October  3rd  to  12th,  in 
the  Cambridge  Hall.  We  are  asked  to  state  that  there  are  two  or 
three  spaces  to  let.  Particulars  may  be  had  from  the  secretary, 
Mr.  Albert  Maund,  13,  Corporation  Street. 

Free  Trial  Scheme  for  Electric  Cooking  Apparatus. 

— The  General  Electric  Co  .  Ltd..  which  has  been  engaged  in 
the  manufacture  of  electric  heating  and  cooking  appliances  for  the 
past  18  years,  has  now  made  arrangements  by  means  of  which  con- 
tractors and  central  station  engineers  can  give  their  customers  a 
seven-day  free  trial  of  G.E.C.  electric  kettles,  breakfast  cookers, 
toasters,  water  boilers  and  electric  flat-irons.  Suitable  leaflets  have 
been  prepared  describing  the  scheme  and  allowing  space  for 
printing  the  name  of  the  actual  contractor,  or  supply  station,  and 
special  trial  terms  are  allowed  for  any  orders  placed  in  connection 
with  the  free  trial  offer.  Full  particulars  can  be  obtained  on 
application  to  the  company. 

Trade  Announcements. — Owing  to  increased  busi- 
ness. Messrs.  W.  H.  Willcox  &  Co.,  Ltd.,  have  taken  a  building 
adjoining  their  main  warehouses,  32,  34  and  36,  Southwark  Street, 
viz.,  38,  and  are  removing  there  on  August  27th.  Their  registered 
offices  wm  in  future  be  at  38. 

Thf  Midland  Electric  Manufacturing  Co.,  Ltd.,  announce 
that  Messrs.  Downes  &  Davies,  of  1-3,  Stanley  Street,  Liverpool, 
have  ceased  to  represent  them  in  Lancashire  and  Yorkshire. 
Until  further  representation  in  the  district  has  been  arranged,  all 
orders  should  be  directed  to  the  head  office  at  Stafford  Works,  Bca 
Street  South.  Birmingham.  ^, ,  t,     j 

Messes.  J.  C.  Fuller  ,fc  Son,  Ltd.,  of  Wick  Lane,  Old  Ford 
Road,  Bow,  E.,  announce  the  reorganisation  of  their  works  and  the 
laying  out  of  new  forming  and  assembling  shops  to  cope  with  the 
increasing  demand  for  their  patent  Block  accumulators  for  auto, 
mobile,  railway  and  lighting  service. 
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For  Sale, — The  buildings,  machinery,  plant  and  good- 
will of  the  busineBB  of  Messrs.  Connolly  Bros.,  Ltd.,  Blackley, 
Manchester,  are  offered  for  sale  by  tender  as  a  going  concern. 
See  our  advertisement  pages  in  this  issue. 

Aluminium  Prices  in  UU8. — It  is  stated  that  the 
International  Aluminium  Syndicate  has  now  fixed  the  sale  price 
for  the  opening  of  business  for  1913  on  the  basis  of  80  marks  per 
cwt.  (£80  per  ton),  with  the  usual  extras  for  certain  sizes  and 
qualities.  At  the  same  time  only  a  portion  of  the  output  for  next 
year  is  to  be  offered  for  sale  at  first,  as  the  opinion  prevails  in  in- 
terested circles  that  the  production  will  scarcely  be  able  to  satisfy 
the  greatly  increasing  consumption.  Nevertheless,  it  is  asserted 
that  moderation  has  been  observed  in  the  fixing  of  prices,  in  order 
not  to  hamper  the  large  development  taking  place  in  the  in- 
dustries which  work  up  aluminium  into  highly-finished  articles. 

Prices  Advance. — Owing  to  the  continued  increase  in 
the  price  of  raw  materials,  the  British  Promethei  s  Co.,  Ltd., 
announce  to  the  trade  an  increase  of  10  per  cent,  in  their  trade 
prices  from  September  1st  next. 

Turret  Cloclis. — Tlie  Silent  Elkctric  Clock  Co.  are 
erecting  four  large  turret  dials  for  the  Ilovis  Bread  Co.  on  their 
new  mills  at  Vauxhall  Bridge.     Each  dial  is  9  ft.  6  in.  diameter. 

Private  Arrangements. — Nathaniel  John   Ketheo 

Holder,  electrical  engineer,  trading  as  Price  &  Co.,  21,  Shooter's 
Hill,  Cowes,  Isle  of  Wight. — A  circular  has  been  issued  to  the 
creditors  herein  by  Mr.  W.  C.  Black,  I.  A.,  of  High  Street,  Newport, 
Isle  of  Wight,  which  states  that  the  debtor  suspended  pajment  on 
the  7th  inst.  With  the  concurrence  of  the  principal  trade  creditors, 
Mr.  Black  has  prepared  a  statement  of  the  debtor's  affairs,  which 
shows  unsecured  liabilities  of  £116,  all  of  which  are  due  to  trade 
creditors.  There  is  a  deficiency  of  £89  It  appears  that  the  debtor 
started  trading  in  November,  1911,  at  16,  High  Street,  Newport,  and 
21,  Shooter's  Hill,  Cowes,  in  partnership  with  a  Mr.  S.  H.Douglas. 
The  latter  had  previously  traded  alone.  No  inventory  was  made  of 
the  assets  taken  over  by  the  partnership.  The  business  was  continued 
up  to  May  of  the  present  year,  when  a  dissolution  took  place  by  mutual 
consent.  Mr.  Douglas  then  retired,  and  the  debtor  took  over  the 
assets  and  agreed  to  discharge  the  liabilities.  No  accounts  were 
prepared  when  the  partnership  was  dissolved.  Early  last  month 
the  debtor  sold  his  Newport  business  to  a  man  who  had  previously 
been  in  his  f mploy.  The  fa!e  price  of  the  business  was  £29,  of 
which  £!.'■>  1.5s.  represented  arrears  of  wages.  The  balance  of  the 
purchase  price  was  used  in  paying  creditors.  A  deed  of  assignment 
has  been  executed,  to  which  creditors  are  asked  to  assent. 

Manufacturin":  in  Canada. — A  company  established  at 
St.  Catherine's,  Ontario,  with  a  capital  of  f.1, 000,000  (about 
£20.").500),  has  been  incorporated  under  a  Dominion  charter,  with 
a  view  to  extending  its  operations  of  manufacturing  electric 
motors,  dynamos,  transformers,  switches,  &c.,  as  well  as  to  manu- 
facture and  deal  in  all  kinds  of  metal. — Board  of  Trade  Journal. 

Catalogues  I  and    Lists. — The  Faunestock  Electric 

Co.,  129,  Patchen  Avenue,  Brooklyn,  NY. — Catalogue  illustrating 
and  pricing  the  Fahnestock  spring-binding  post  for  batteries, 
telegraph,  signal,  and  other  electrical  work. 

Messrs.  Boss  &  Co.,  62,  RobertBon  Street,  Glasgow.— Two  new 
catalogues.  One  of  32  pp.  gives  wholesale  prices  of  "  Rofa " 
pocket  lamps,  torches,  hand  lamps,  induction  coils,  and  many 
other  novelties  and  specialities.  The  other  list  (84  pp.)  contains 
illustrations  and  prices  of  a  variety  of  electric  bells,  telephones  and 
accessories  therefor. 

The  National  Ti.me  Recorder  Co.,  5,  Blackfriars  Road, 
London,  E.C. — 20-p8ge  catalogue  giving  full  particulars,  with  illus- 
trations, of  their  time  recorders  and  the  purposes  for  which  they 
are  being  employed  in  office.s,  works,  A:c. 

Messes.  W.  T.  Glover  &  Co.,  Ltd.,  Trafford  Park,  Manchester. 
— Pamphlet  illustrating  and  describing  their  Whipcord  braided 
flexible  cables  for  mines  and  workshops,  and  showing  them  in  use 
in  a  large  ordnance  factory. 

The  St.  Heleks  Cable  and  Rubber  Co.,  Ltd.,  Warrington. — 
30-page  pamphlet,  with  a  serviceable  cover,  containing  a  copy  of  the 
new  rules  concerning  electricity  in  mines,  as  published  in  March 
last  by  the  Home  Office,  together  with  the  company's  own  con- 
densed version  of  same.  A  page  of  useful  cable  notes  is  also  given. 
Copies  will  be  forwarded  to  any  interested  reader  on  application. 

Messrs.  Brolt,  Ltd.,  Princip  Street,  Birmingham.— Catalogue 
of  20  pages  containing  a  lully  illustrated  description  of  their  Brolt 
dynamo  set  for  motorcar  lighting. 

Electrochemical  Schemes  in  Norway. — A  scheme  Ls 

being  promoted  at  Christiania  for  the  formation  of  a  company  to 
work  a  new  process  for  the  extraction  of  nitrogen  from  the  atmo- 
sphere. The  share  capital  is  stated,  on  the  one  hand,  to  be 
£. 14 9,000,  whilst,  on  the  other,  it  is  assumed  that  it  will  be  much 
greater,  having  regard  to  the  circumstance  that  the  undertaking, 
according  to  Mr.  Eyde,  will  be  of  large  dimensions  if  it  is  brought  to 
a  successful  issue.  The  process  relates  to  the  utilisation  of  the 
method  devised  by  Herr  Serpek,  which  has  been  tested  on  a  small 
scale  in  France.  An  application  has  been  made  to  the  Government 
of  Norway  by  R.  Blackstad  for  a  concession  to  use  the  water-power 
of  the  Aura  and  the  lakes  formed  by  the  latter  in  the  north  of  the 
Gudbrandsdal  Mountains.  The  available  power  ranges  from  a 
minimum  of  1;i;,000h.p.  to  a  maximum  of  230,000  h. p.,  and  would 
be  used  for  electrochemical  purposes,  the  total  expenditure  being 
«Btimated  at  £2,800,000. 


( onsular     Notes. — Spain.— Tlie    British    Consul    at 

Barcelona  reports  that  a  Marconi  station  has  been  put  up  near  the 
mouth  of  the  River  Llobregat,  which  flows  into  the  sea  about 
r,  miles  to  the  west  of  Barcelona.  The  station  is  situated  between 
the  mouth  of  the  river  and  the  village  of  Prat  de  Llobregat,  which 
is  some  '•  miles  inland.  Another  station  has  also  been  put  up  at 
Seller,  a  small  town  in  the  Island  of  Jlallorca.  The  tariff  is,  for 
messages  between  towns  in  the  Peninsula,  4'.'iO  pesetas  per  10  words 
ami  15  centimos  for  each  additional  word,  and  the  same  from  the 
Peninsula  to  the  Canary  Islands  and  the  Balearic  Islands,  or  rice 
rrrsn.  For  messages  sent  from  ships  :  from  Spanish  vessels,  7'50 
pesetas  per  10  words  and  7.5  centimos  for  each  additional  word  ; 
from  ships  of  other  nationalitie.->,  s'.'iO  francs  for  the  first  10  words 
and  85  centimos  for  each  additional  word.  In  both  cases  (Spanish 
vessels  as  well  as  foreign)  the  appropriate  charge  for  the  use  of  any 
of  the  landlines  is  additional.  A  Marconigram  from  the  Peninsula 
or  the  Balearic  Islands  to  New  York  costs  ll'i'.s  francs  per  10  words, 
as  against  16  francs  by  cable,  thus  effecting  a  saving  of  4'62  franca 
on  every  10  words.  From  the  Canary  Islands  to  New  York  the  cost 
is  ]9'18  francs  per  10  words,  as  against  22  francs  by  cable,  or  a 
saving  of  2'S2  francs  on  every  10  words.  A  station  was  also  being 
erected  at  Alicante,  in  the  Consular  district  of  Barcelona. 

United  States. — The  British  Consul  at  Chicago  reports  that 
that  town  is  one  of  the  leading  markets  in  the  United  States  for 
electrical  goods  and  supplies.  In  1911  the  estimated  value  of  these 
goods  manufactured  in  Chicago  amounted  to  about  £10,0o0,(i00,  an 
increase  of  5  per  cent,  over  19III.  An  even  greater  output  is  pre- 
dicted for  1912,  as  the  largest  factory  has  increased  its  capacity, 
and  several  eastern  he  uses  also  report  good  advance  sales,  as  well 
as  those  in  the  great  west  served  by  Chicago.  The  feature  of  the 
year  was  an  increased  number  of  customers  with  a  decrease  in 
volume  per  customer.  The  decrease  in  the  large  volume  was  due 
to  the  general  industrial  depression  and  lack  of  inclination  to 
invest  capital  in  new  plants.  This  depression,- however,  was  much 
less  severely  felt  in  Chicago,  it  is  stated,  than  in  the  Eastern 
States.  The  increase  in  small  orders  was  due  to  the  installation  of 
electrical  apparatus  by  small  business  houses  and  industries,  and  by 
large  builders.  Reports  indicate  a  steady  increase  in  the  western 
business  and  further  prospective  advances  in  that  in  the  south-west 
and  south-east  territory. 

France. — The  British  Consul  at  Lyons  reports  that  the  most 
important  development  in  the  electro-metallurgical  industry  in 
his  district  during  1911  velated  to  the  production  of  aluminium 
and  its  by-products,  the  French  manufacturers  of  which  have 
formed  themselves  into  a  company  called  L'Aluminium  Francais, 
with  a  share  and  debenture  capital  amounting  to  17.000,000  fr. 
(£680,000).  The  most  interesting  part  of  the  combination  lies  in 
the  fact  that  the  new  company  has  acquired  the  exclusive  rights 
all  over  the  world  in  the  Serpek  process  of  aluminium  manu- 
facture, hitherto  vested  in  the  Nitride  Co.  ( Socictc  des  Nitrures), 
who  had  in  1910  bought  up  the  rights  and  plant  (at  Mulhaufen) 
of  the  Swiss  holders  of  the  patent  and  had  established  experimental 
works  in  the  valley  of  the  Arc,  near  St.  Jean  de  Maurienne. 

Large  works  utilising  10,000  H.r.  are  about  to  be  established  by 
the  Aluminium  combine  for  the  purpoee  of  manufacturing  under 
this  process.  The  alumina  thus  obtained  will  be  used  by  the  various 
aluminium  works  grouped  together  in  the  new  organisation,  and 
it  is  intended  to  carry  on  the  production  of  the  metal  on  a  larger 
scale  than  ever,  and  to  extend  its  use  by  all  possible  means.  The 
company  is  also  said  to  contemplate  the  erection  of  rolling  and 
drawing  works  near  Chambtry.  It  is  calculated  that,  given 
sufficient  water-power,  the  cost  of  the  manufacture  of  alumina  will 
be  reduced,  thanks  to  the  valuable  by-product  of  sulphate  of 
ammonia,  from  200  fr.  to  .50  fr.  per  ton.  a  net  saving  of  1.50  fr.  per 
ton,  or  300  fr.  per  ton  of  aluminium. 

The  Consul  understands  that  the  United  States  rights  have  been 
conceded  to  a  subsidiary  company  with  large  financial  resources, 
and  that  licences  will  probably  be  granted  by  the  parent  company 
for  working  the  patent  in  other  foreign  countries.  The  production 
of  ferro-alloys  and  patent  steels  in  the  electric  furnace  grows  apace 
in  this  district,  there  now  being  12  factories  engaged  in  this  branch 
of  the  industry.  The  well-known  works  at  Ugines  (Savoie)  for 
working  the  Paul  Girod  processes  of  producing  electric  steels  of 
great  resistance  have  lately  turned  their  attention  to  armaments, 
and  have  supplied  shells  to  the  French  and  Russian  navies. 

The  output  of  the  various  products  of  the  electro-chemical 
industry  grows  yearly^the  chief  articles  produced  being  carbide  of 
calcium,  carborundum,  chlorates,  explosives,  phosphorus  and 
sodium.  The  Nitrogene  Co.  with  works  at  Briancon,  is  still  ex- 
perimenting with  the  manufacture  of  nitric  acid  by  the  Pauling 
electrical  process,  which  consists  of  direct  oxidisation  by  means  of 
electric  discharges. 

Porto  Rico. — The  British  Consul  in  Porto  Rico  reports  that  the 
concession  held  by  the  West  India  and  Panama  Telegraph  Co. 
expires  during  the  coming  year,  and  will  not  be  renewed,  as  the 
Government  wishes  to  encourage  competition  in  the  service.  As 
an  immediate  consequence  the  following  rates  have  Ijeen 
reduced  : — Havana,  from  2s.  6d.  to  Is.  lOJd.  per  word  ;  Canada, 
Nova  Scotia,  and  New  Brunswick,  from  3s.  lid.  to  23.  4d.  ;  New 
York  and  Brooklyn,  from  3s.  l.Jd.  to  23.  Id.  ;  U.S.A.  East  of 
Mississippi,  from  3s.  Ijd.  to  2s.  2jd.  ;  West  of  Mississippi,  from 
33.  45d.  to  2s.  5id.  and  23.  7d.  The  rate  to  the  United  Kingdom, 
France,  Germany,  Holland,  and  Belgium,  remains  at  -Is.  2d.,  as 
heretofore. 

China. — The  British  'Vice-fionsul  at  Changsha  reports  that  the 
electric  light  works,  after  many  delays,  at  length  began  working 
on  June  2ad,  of  1911,  the  current  for  the  first  fortnight  being 
supplied  free  of  charge,  and  thereafter  at  the  rate  of  10  c.  (about 
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2td.)  per  unit.  It  can  hardly  be  pronounced  a  miccess,  only  Kome 
3,000  poiiitR  in  all  havincf  l)een  installed  :  the  li)ifht  is  poor,  break- 
downs arc  of  fre(|uent  occurrence,  and  the  manafjeinent  is  wadtcfnl 
and  I  xtravajjant.  EnterprisCH  conducted  in  this  manner  can 
hardly  t^oinpcto  seriously  with  kerosene  oil,  which  it  is  the  avowed 
aim  of  the  company  to  do. 

The  British  Vice-Consul  at  HanRchow  reports  that  electric  lipht 
has  at  last  made  its  appearance  in  the  city,  but  the  plant  is  not 
capable  of  supplying  Ught  to  more  than  a  comparatively  small 
portion  of  the  city. 


LIGHTING  and  POWER  NOTES. 


Aberdare. — .V  L.n.I}.  incjniry  was  bcld  on  Auj^ust  1-ltli 
respectinp  the  application  of  the  U.D.C.  for  a  loan  of  £12,000  for 
the  extension  of  the  electricity  undertaking.  There  was  no 
opposition. 

Acton. — Mr.  S.  r.ortl,  accountant  ti>  the  I'.D.C  in  bis 
seventh  annual  report  and  abstract  of  accounts,  issued  this  week, 
eays  that  the  electricity  undertaking  was,  under  the  provisions  of 
the  Metropolitan  Electric  Supply  Co.  (Acton  District)  Act,  1911, 
transferred  to  the  Metropolitan  Electric  Supply  Co.,  Ltd.,  as  from 
April  1st,  1911.  As  several  financial  matters  connected  with  the 
transfer  are  still  awaitinj;  settlement,  the  accounts  presented  are 
in  the  nature  of  "suspense  accounts."  t'nder  this  headintj  itfmsof 
expenditure  total  £.'i,77;i,  repre.nented  by  wapres  and  materials, 
mortgage  debt,  and  amounts  written  off  as  irrecoverable.  The  income 
shows  that  the  actual  cash  received  from  the  company  during  the  year 
was£H,S'.lt.  Bnnlc  interest  and  amounts  standing  to  the  Council's 
credit  on  sundry  accounts  left  a  balance,  at  MarchSlst,  of  £S29.  The 
balance-sheet  shows  total  liabilities  £60,750.  Assets  and  outlay 
include  £r)l,97H,  the  transfer  of  capital  assets  (suspense)  account, 
cash  in  hands  of  treasurer,  £1,947,  and  the  balance  of  £829  in 
revenue  (suspense)  account.  A  sum  of  £2,"i00  received  from  the 
company  as  part  consideration  money  lor  the  transfer  of  the 
undertnking  was  credited  to  the  district  fund  during  the  year. 

Af»'liaiii.stan, —  .\ew.s  from  Kabul  states  that  the 
estimates  and  plans  for  the  electrical  installation  at  Jabal  Siraj, 
north-east  of  the  capital,  have  been  prepared,  and  the  work  is  to  be 
begun  immtdiately.  Water  power  will  be  used,  and  400  Afghan 
sappers  and  miners  are  to  be  emplojed  in  making  the  necessary 
channel.  Four  stations  will  be  built  between  Kabul  and  the  head 
works.  The  project  is  in  charge  of  Mr.  Jewett,  who  has  received 
instructions  to  carry  ovit  the  works. 

Ar<>'entina. — The  Municipality  of  Florencio  Varcia 
(Buenos  Ayres)  have  accepted  the  tender  of  Sr.  Ramiro  Giostro  for 

an  electric  I ifrht  station  for  public  and  private  lighting.  The  cost 
of  the  station  is  to  be  $2."i0,000.  Public  lighting  is  to  be  by  means 
of  10-ampere  lamps,  at  a  cost  of  •■<2ti  per  month  ;  private  lighting 
40  cents  per  K\v.,  and  power  25  cents. 

The  Munici)iality  of  Curuzu  Cuatia  (Corrientes)  has  signed  a 
contract  with  Mr.  Iturriaga  for  the  erection  of  an  electric  light 
station. 

The  Comisiun  de  Fomento  of  Vera  (Santa  Fe)  have  applied  to 
Government  for  permission  to  call  for  tenders  for  aji  electric  light 
station.— y/cMVH'  o/tlw  Itirer  Pint,: 

Aisliton-under-Lyne. — The  electrical  engineer  to  the 
Corporation  has  been  authorised  to  arrange  for  the  conversion  from 
gas  to  electric  light  of  .'•O  lamps  in  the  principal  streets. 

An  agreement  has  been  entered  into  between  the  Corporation  and 
Messrs.  John  Hill  &  Son,  Ltd.,  for  the  supply  of  electrical  energy. 

Australia. — Under  the  New  South  Wales  Industrial  Act, 
a  large  number  of  Boards  have  been  appointed  to  deal  with 
disputes.  Board  No.  6  has  to  do  with  makers,  fitters,  repairers,  and 
installers  of  electrical  apparatus  and  installations,  and  persons 
employed  in  the  maintenance  of  elf  ctrical  apparatus  and  installations 
or  in  running  electrical  plant,  exceptirg  those  in  the  employment 
of  the  Chief  Commissioner  for  Railways  and  Tramways,  the  Metro- 
politan Board  of  Water  Supply  and  Sewerage,  the  Hunter  River 
Diatrict  Board  of  Water  Supply  and  Sewerage,  those  working  elec- 
trical coal-cutting  machines  in  coal  mines. 

Bolivia.— According  to  the  local  Press,  Senor  Juan  M. 

Canovas  is  making  surveys  for  the  establishment  of  a  plant  to 
generate  electric  energy  by  hydraulic  power.  The  objects  of  the 
power  station  are  stated  to  be  the  supply  of  electric  light  to  the 
North  and  South  Yungas  districts  and  the  working  of  the  Yungas 
forests.  It  is  proposed  to  extend  the  electric  tramway  from  La 
Paz  to  the  Yungas,  in  order  to  facilitate  the  transportation  of 
timber. — Bourd  of  Trailc  Journal. 

Bolton. — The  L.G.B.  has  sanctioned  the  borrowing  by 
the  Corporation  of  £20,000  for  electric  lighting  purposes. 

Brazil. — At  the  commencement  of  the  pre.sent  year,  the 
central  station  of  the  Rio  de  Janeiro  Tramways.  Light  and  Power 
Co.,  Ltd.,  was  supplying  current  to  electric  motors,  aggregating 
61.0R4  H.p.  (:-i(;,221  H.P.),  288.985  incandeBcent  lamps  (173,417), 
7,623  aro  lamps  (."..253),  and  1.709  electric  fans  (1,475).  The 
figUtSs  in  brackets  fejireSfent  the  correspondiny  numbers  at  the 
iieglnning  of  the  previous  year. 


Cheaiii  (Surrej). — The  I'.C.  has  decided  to  use  elec- 
tricity in  place  of  gas  in  such  streets  a.s  aro  provided  with  electric 
cable. 

Chesterfield.— The  T.C.  has  received  from  tlie  L.Ci.B. 
sanction  to  a  loan  of  £7,000  for  the  following  purposes  :— Building 
oxtensiouH  at  the  electricity  works,  £l,t;50  ;  additions  to  plant, 
£5,:!50. 

The  price  of  current  for  heating  and  cookiug  in  the  caHe  of 
lighting  customers  has  been  reduced  to  Id.  per  unit. 

China. — The    westerly    Chinese    province    of   Sechuan, 

through  which  Hows  the  Yangtsc  River,  possesses  numerous  water- 
falls suitable  for  the  generation  of  electricity.  It  possesses  also 
mineral  wealth  in  the  shape  of  salt,  natural  gas,  petroleum,  iron, 
copper  and  lead,  which  only  await  capital  and  technical  skill  for 
their  realisation.  A  step  in  their  development  is  contemplated  by 
the  Cerman  Orient  Bank,  of  Hamburg,  which  has  made  application 
for  concessions  to  construct  generating  stations  and  build  a  net- 
work of  electric  railways  from  the  capital  Tchingtoofoo  to  Yunnan, 
Hupeh  and  Shansi.  The  provisional  capital  is  already  equipped 
with  an  excellent  mint  and  arsenal,  the  outcome  of  Germau  enter- 
prise.—  Kirk.  II.    Wasr/i. 

Continental  Xotes. — Norway. — A  firm  near  Larvik  is 

harnessing  the  Hogstadfos  Falls  and  the  erection  of  the  line  for 
transmitting  the  power  to  Larvik  has  already  been  begun.  Construc- 
tional work  is  to  be  finished  liy  the  spring  of  next  year,  when  it  ia 
hoped  that  s,ooo  h.p.  will  be  available. 

A  company  has  also  received  Government  permission  to  make  the 
necessary  expropriations  for  the  laying  of  an  electric  cable  from 
the  lioilefos  Falls,  in  the  Nidelven  River,  to  Vindholmen,  near 
Arendal,  with  a  branch  to  Staknes,  for  transmitting  electrical 
energy,  e<|uivalent  to  from  20,000  to  30,000  H.I'.,  for  the  electrical 
smelting  of  iron  and  steel,  Sec.     Jlmud  uf  Trmle  Jmirual. 

Ai  STRiA.^The  construction  of  the  new  generating  station  on 
the  Wottawa  River,  which  is  projected  by  the  T.C.  of  Bergreichen- 
stein,  has  been  entrusted  to  the  Vienna  branch  of  Brown,  Boveri 
and  Co.  It  will  be  bnilt  on  the  \  inzenzsiige,  at  a  cost  of  £10,000, 
and  the  current  transmitted  underground  for  the  intervening  dis- 
tance of  7  km.  The  station  will  form  a  part  of  the  great  scheme 
to  cost  £l,400,o0o  projected  on  the  Wottawa  River  by  the  Bijhmer- 
wald  Electricitiits  Gesellschaft,  in  conjunction  with  the  Union 
Bank  and  the  International  Electricitiits  Gesellschaft,  of  Vienna. — 
n,r  /:!rktn</,;-/iiiiki-i: 

The  Bohemian  Landesculturrat,  recognising  the  importance 
of  supplying  the  agricultural  industry  with  electricity  for 
light  and  power  purposes,  has  instructed  the  Provincial  Committee 
to  institute  an  inquiry  among  representatives  of  the  agricultural 
interests  regarding  the  erection  and  maintenance  of  power 
stations,  by  co-operative  societies  or  otherwise,  the  probable  caU 
for    current    and    other  details. — Zfit.    Oitr.    lug.    ».   Arrhitnlttcn 

Schemes  have  been  deposited  both  by  the  State  Railway  Depart- 
ment and  by  the  firm  of  P.  Hagyi  Rioto  &  Co.,  of  Vienna,  for  the 
utilisation  oii"  the  water-power  of  the  Faggenbeck,  in  the  Kaunser 
Valley.  The  former  proposes  to  appropriate  only  the  falls  on 
the  river  from  Talboden  to  near  Pruth.  to  provide  current  for 
working  the  State  Railways,  while  the  latter  proposes  utilising 
the  whole  of  the  falls  by  the  construction  of  five  weirs  in  con- 
nection with  a  large  power  station  to  supply  current  for  industrial 
'purposes. 

Gekm.snv. — A  very  comprehensive  electrical  exhibition  is  to  be 
held  at  Krefeld  this  autumn.  The  use  of  electricity  in  minor  and 
large  industries,  households,  restaurants  and  hotels,  in  husbandry, 
the  dairy,  waterworks,  irrigation,  \c..  will  be  practically  demon- 
strated. The  participation  of  many  leading  German  fij-ms  is 
announced,  and  most  of  the  available  room  is  already  let. 

The  city  of  Ulm,  in  Wurtemberg,  is  to  have  a  central  power 
station,  the  River  Argen  being  used  to  provide  hydro-electric  power. 
A  chief  and  secondary  station  are  to  be  built,  near  Steinenbach  and 
Sattel  respectively,  at  an  estimated  cost  of  £500,000.  Some 
12,000  H.P.  will  be  obtained. — Elektrotech.  Zeitxdir. 

Feance. — The  recent  establishment  of  a  power  station  at  Hyeres, 
in  the  Department  of  the  Var,  is  having  the  best  results.  Not  only 
are  neighbouring  communes  applying  for  concessions,  but  the  great 
Creusot  establishment  has  become  a  client  to  the  extent  of  300  H.P. 
—La  l!,nie  I'latiqiuiV Elfiti-ii-'lr. 

Holland. — The  Dutch  Government  has  decided  to  improve  the 
harbours  of  Sourabaya  and  Macassar,  in  the  Dutch  East  Indies,  and 
has  allotted  a  sum  of  48,000,000  gulden  for  the  purpose.  The 
new  quays  and  other  works  which  will  be  built  will  be  equipped 
with  the  electric  light,  and  electrically-worked  cranes  and  other 
appliances  will  be  installed. — EUk.  wnl  Mn-chinenhan. 

Darton  (near  Barnsley).— Councillor  Hanby  has  given 
notice  of  his  intention  to  propose  at  the  next  meeting  of  the  U.D.C. 
that  the  question  of  the  electric  lighting  of  the  township  be 
discussed. 

Dundee. — A  report  by  Mr.  Harry  Eichardson,  the 
Corporation  electrical  engineer,  on  the  proposal  to  still  further 
extend  the  undertaking  at  a  cost  of  about  £.";0,000,  has  been  sub- 
mitted to  the  Electricity  Committee  and  adopted.  It  was  agreed  to 
ask  for  tenders.  In  his  report  Mr.  Richardson  pointed  out  that  in- 
creased business  which  had  taken  place,  and  which  would  probably 
be  added  to  in  the  immediate  future,  rendered  it  necessary  to  pro- 
ceed with  an  extension  of  the  plant  immediately.  Having  regard 
to  the  fact  that  frorn  10  to  12  months  were  required  for  the 
delivery  of  new  machinery,  which  time  might  be  further  extended 
by  iildu'^trial  unteist,  the  olrder  should  bo  plated  as  early  as 
possible.     The  engineer  further  explained  that  he  proposed  to  put 
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in  a  new  generating  set  of  about  double  the  capacity  of  either  the 
existing  ones  at  Carolina  Port,  and  to  allow  space  for  a  further  set. 
All  the  necessary  boilers,  switchgear,  auxiliaries  and  accommodation 
required  for  the  extension  would,  of  course,  have  to  be  proceeded 
with  also,  and  he  estimatfd  the  cost  of  the  extension  at  £4i»,C00. 
The  town  clerk  explained  that  the  department  had  receivtd  from 
the  Scottish  Office  fresh  borrowing  powers  to  the  extent  of  £68,0C(i. 
and  this  had  been  obtained  without  any  expense  whatever— not 
even  a  deputation  to  London.  Mr.  J.  M.  Nairn,  convener  of  the 
Committee,  said  that  if  they  did  not  make  such  provinon  as  was 
suggested,  they  would  find  themselves  in  the  position  of  having  to 
refuse  to  take  on  consumers. 

Ealin»:.— The  annual  report  of  Mr.  J.  D.  KnigLt, 
borough  electrical  engineer,  covers  the  seventeenth  year  of  work- 
ing of  the  undertaking,  and  shows  that  the  past  year's  trading  has 
been  very  successful.  The  output  was  nearly  70,000  units  in 
advance  of  the  previous  year,  the  number  sold  totalling  l,573,9r,S, 
and  the  income  has  increased  in  an  even  greater  ratio,  the  total  for 
the  year  being  £28,348,  an  advance  of  £1,302.  The  capital  outlay 
during  the  year  amounted  to  £6  35t.  Out  of  the  year's  revenue,  a 
sum  of  £8,510  has  been  allocated  to  the  repayment  of  loan  capital, 
the  repayments  to  date  totalling  £72,399,  equivalent  to  33'8  per 
cent,  of  the  borrowed  capital  of  the  undertaking.  Charges  for 
interest,  £5,029,  were  also  defrayed  out  of  the  year's  revenue.  The 
gross  profit  for  the  year  was  £15,792,  equal  to  7|  per  cent,  on  the 
total  loan  capital.  From  the  gross  profit,  charges  for  interest  and 
sinking  fund  payments,  audit  fees,  contributions  to  bad  debts, 
reserve  and  loan  redemption  fund,  kc,  amounting  in  all  to  £14,474, 
were  paid,  leaving  the  net  profit  on  the  year's  working  £1,317.  A 
substantial  reduction  is  shown  in  the  cost  per  unit.  Whereas,  last 
year  every  unit  sold  cost  3974d,,  this  year  the  cost  has  only  been 
3938,  nearly  1  per  cent,  reduction,  and  represents  a  saving  of  £240. 
The  number  of  consumers  increased  to  4,550.  A  feature  of  the  year 
was  the  large  number  of  old  houses  and  shops — totalling  S2 — which 
have  installed  electricity.  This  represents  nearly  21 ;.  per  cent,  of 
the  consumers  added  during  the  year,  and  shows  that  property 
owners  are  recognising  that  money  spent  on  an  electrical  installa- 
tion is  fully  recouped  in  the  enhanced  letting  value  of  houses. 

Fernioy,  Co.  Cork. — At  a  meeting  of  the  Urban  Couiidl 
on  the  17th  inst.,  the  chairman  said  he  had  received  a  communica- 
tion from  a  firm  offering  to  carry  out  an  electric  lighting  scheme 
for  the  town.  He  took  it  on  himself  to  write  and  say  that  the 
Council  was  prepared  to  give  the  firm  every  facility  for  the  installa- 
tion of  the  proposed  scheme  for  electric  lighting. 

Greenock, — The  Electricity  Committee  has  decided  that 
they  cannot  undertake  to  give  a  supply  to  the  power  users  in  Port 
Gla.sgow,  unless  the  Port  Glasgow  T.C.  is  willing  to  furnish  a 
guarantee  not  to  sanction  an  application  by  any  other  competent 
authority  to  enter  Port  Glasgow  for  a  period  of  30  years.  Port 
Glasgow  Electricity  Committee  recommends  that  the  Council  do 
not  give  the  guarantee  asked  for.  The  deadlock  is  to  regretted,  as 
the  shipbuilders  in  Port  Glasgow  desire  a  supply  of  electricity. 

The  Electricity  Committee  recommend  that  Mr,  J.  A,  Robertson, 
their  engineer,  be  granted  an  honorarium  of  CSO.  The  surplus  of 
£5,25.".  shown  in  the  accounts  of  the  department  for  the  psst  year 
will  be  allocated  as  follows  :— £3,000  to  reserve  fund  (double  the 
f  mount  required  by  the  B,  of  T),  £2,000  to  the  relief  of  burgh 
rates,  and  £225  to  be  carried  forward  to  next  year's  account. 

Honiton. — The  B.of  G.on  Saturday  last,  decided  to  accept 
the  offer  of  the  Devon  E.L,  Co.  to  install  the  electric  light  at  the 
workhouse  for  £35,  and  to  supply  current  at  4d.  per  unit.  The 
Gas  Co.'s  tender  was  £54  and  4s.  2d.  per  1,000  cb.  ft. 

India. — The  municipal  authorities  of  Kurrachee  are 
meditating  large  harbour  improvement  works  and  the  installation 
of  up-to-date  goods  handling  appliances. 

liinn'swood. — With  reference  to  the  proposed  revocation 
of  the  E.L.  Order,  1904,  held  by  the  Kingswood  Electric  Supply 
Co.,  to  which  reference  was  made  in  a  recent  issue  of  the  Elec- 
TRic.u-  Review,  the  B,  of  T.  has  extended  the  order  until  the  end 
of  the  current  year, 

Liverpool. — A  Special  Committee  has  been  appointed  to 
investigate  the  position  of  the  Corporation  electrical  undertaking, 
and  the  staif  arrangements  necessary  in  view  of  the  retirfment  of 
Mr,  Bromley  Holmes,  the  consulting  electrical  engineer. 

Lossieniontli. — A.  special  meeting  of  the  T.C.  has  dis- 
cussed the  lighting  of  the  town  by  electricity.  A  report  by 
Mr,  J.  Alex,  Bell,  city  electrical  engineer,  Aberdeen,  on  the  scheme.'; 
of  electric  lighting  companies  which  had  previously  been  submitted 
to  the  Council,  was  considered.  After  consideration,  the  Council 
resolved  to  proceed  with  a  scheme  for  lighting  the  town  by  electric 
light,  provided  the  cost  of  the  scheme  does  not  exceed  a  certain 
figure,  and  Mr.  Bell  was  appointed  engineer,  on  certain  conditione, 
to  prepare  plans  and  specifications  with  the  view  of  oifers  being 
taken  for  the  execution  of  the  works, 

Peterboro". — The  annual  report  of  the  Corporation  Elec- 
tricity Works  has  just  been  issued.  For  the  year  ending  March  31st 
last,  892,934  units  were  generated.  During  12  years,  deficits  paid 
from  the  District  Fund  of  the  city  have  amounted  to  £7,54  7,  but,  for 
some  years  past,  the  works  have  shown  a  considerable  balance  to  the 
good.  A  bad  break  in  the  record  of  succe.<'S  wns  incurred  in  1909-10, 
an  expensive  arbitration  with  the  tramway  compauy  running  away 
with  £1,583  from  the  r»tes      Another  arbitration  is  now  pending 


Rochdale. — The  Gas  and  Electricity  Committee  has 
decided,  on  the  Works  Sub-Committee's  recommendation,  to  supply 
electricity  in  bulk  to  the  Milnrow  district. 

St.  nellons. — The  South  Wales  Electrical  Power  Distri- 
bution Co.  has  informed  the  R,D.C.  that  it  intends  applying  to 
the  B.  of  T.  for  a  prov,  order  for  electricity  supply  for  the  parishes 
of  Bedwas  and  Machen  Upper.  The  Council  has  asked  the  com- 
pany for  its  proposed  scale  of  charges  for  current. 

Surbiton. — Messrs.  Callender's  ha\'e  agreed  with  the 
T,D.C.  to  pay  interest  and  sinking  fund  charges  at  the  rate  of  Gj 
per  cent,  per  annum  in  regard  to  legal  expenses  and  fees  which 
were  not  included  in  the  loans  sanctioned  for  electric  lighting. 

Wakefield. — The  T.C.  has  decided  not  to  support  the 
Bill  seeking  powers  for  local  authorities  to  provide  electrical 
fittings  and  to  undertake  wiring  work. 

^'eardale. — A  scheme  for  sujiplying  electricity  to  Wol- 

singham,  Frosterley  and  Stanhope,  has  been  submitted  to  the 
R.D.C.  by  Mr.  A.  Martin,  of  Wolsingham,  but  the  Council  has 
decided  to  take  no  steps  in  the  matter. 

Whiteliaven, — The  T.C.  has  sanctioned  the  purchase  of 

of  an  electrical  cooking  outfit,  the  electrical  engineer  having 
expressed  the  opinion  that  there  is  a  large  field  for  hiring  out  such 
utensils,  as  cooking  by  electricity  can  be  dene  with  more  satisfactory 
results  and  more  economically  than  with  any  other  form  of 
heating. 


TRAMWAY  and  RAILWAY  NOTES. 


Asbton-nnder-Iiynie, — As  the  result  of  an  interview,  the 

threat  by  the  Hurst  Council  to  close  the  tramway  in  its  district 
has  been  withdrawn.  The  truce  will  last  for  one  month.  The 
10  years'  agreement  between  the  two  authorities  expired  on  the 
Itith  inst, 

.\ustralia. — The  Hobart  Electric  Tramway  Co.  (Tas.) 
has  accepted  the  Hobart  Council's  offer  for  the  purchase  of  the 
tramways;  the  price  offered  was  £210,000.  A  Bill  to  obtain  the 
necessary  authority  from  Parliament  to  borrow  the  money  had 
been  drafted  in  anticipation  of  the  acceptance  of  the  offer.  It  has 
not  yet  been  decided  by  the  City  Council  whether  the  money  shall 
be  obtained  from  the  Government  under  the  Local  Government  Act 
or  borrowed  from  the  general  public  by  means  of  debentures. 

( llilc. — Plans  submitted  by  Don  Horacio  Valdcs  for  the 
construction  of  an  electric  railway  between  Santiago  and  Penaflor 
have  been  approved.  Three  jtars  are  allowed  for  carrying  out  the 
work. 

Continental   Notes. — Sweden, — Since   the  e.\haustive 

trials  made  some  years  ago  near  Stockholm  with  electric  traction, 
the  question  of  the  electrification  of  the  State  railways  has  been  an 
order  of  the  day.  Those  trials  led,  at  the  time,  to  the  pro- 
posals for  the  electrification  of  the  scuthern  network,  and 
to  the  conversion  of  the  frontier  rail»  ay.  There  can  be  no 
doubt,  however,  that  the  present  Swedish  Goverrment  will  wait 
the  results  of  experience  from  the  working  of  the  lines  now 
in  hand  before  proceeding  with  the  larger  schemes.  This 
is  shown  by  the  admission  of  the  Minister  for  the  Home 
Department  in  Parliament  recently,  and  also  by  the  fact  that  no 
plans  for  large  electric  conversions  have  been  drawn  up.  In  the 
course  of  reference  to  the  Tomteboda-Wartan  line  which  is  being 
electrically  worked,  the  Minister  observed  that  it  afforded  no  data 
as  to  the  cost  of  rolling  stock.  Nevertheless,  electric  working  for 
local  traflSc  was  a  solved  problem.  Electric  working  on  an  extended 
scale  was,  moreover,  a  necessity  for  Sweden,  as  thereby  she  would 
become  independent  of  foreign  coal,  and  her  own  sources  of  power 
would  be  better  utilised.  A  surplus  would  also  remain  for  appro- 
priation for  other  purposes.  Experience  in  other  countries  showed 
that  electrification  in  some  cases  was  advantageous  ;  in  other  cases 
not  so.  In  no  case,  however,  were  the  circumstances  exactly  com- 
parable with  those  in  Sweden  :  whence  it  followed  that  they  must 
obtain  their  own  experience.  Electrification  could  not,  therefore, 
be  considered  until  data  regarding  the  extent  of  the  country's  water 
resources  were  obtained,  and  extensive  tests  over  lengthened  periods 
carried  out.  The  frontier  railway,  when  completed,  would  supply 
conclusive  data.  Furthermore,  the  results  of  the  building  of  the 
northern  internal  line,  with  its  branch  to  the  main  line,  must  be 
awaited.  Lastly,  the  Minister  declared  that  at  the  present  time  it 
remained  to  be  considered  whether  various  local  lines  were  being 
electrified  as  quickly  as  was  desirable.  On  the  supposition  that 
their  electrical  working  was  remunerative,  plans  for  their  con- 
version would  shortly  be  prepared, —  Kh-htro.  u»il  Musi-liinenhuii. 

Sp.\ix. — The  Municipal  Council  of  Cartagena  has  granted  a  con- 
cession for  the  establishment  of  an  electric  tramway  in  Cartagena 
which  shall  also  supply  that  city  with  electric  light  and  power.  The 
concession  is  for  40  years,  at  the  expiration  of  which  period  the 
city  has  an  option  on  the  purchase  of  the  plant  at  80  per  cent. 
of  its  value  at  that  time.  The  concession  is  granted  on  condition 
that  the  concessionaire  negotiates  a  loan  of  £80,000  in  favour  of 
the  municipality  ;  failure  to  negotiate  this  loan  voids  the  con- 
cession.—  Finanripr. 

(.CimtmveH  an  ynge  303,) 
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THE   QUEENS   HEAD   ELECTRIC   RESTAURANT. 


So.MK  few  inontlis  ago  the  olectrical  Press  was  privilejjed  to 
inspect  the  eqiiipnient  of  the  (Queen's  Head  Electric 
Restaurant,  wliich  forms  snch  a  prominent  feature  of  the 
"  Shakespeare's  England  "  Exliibition  at  Earl's  (Jourt  this 
year. 

Through  the  courtesy  of  Afr.  R.  S.  Downe,  of  the  Brompton 
and  Kensington  Electricity  Supply  Co.,  the  hon.  manager 
of  this  restaurant,  we  were  aljle  to  give  a  general  description 
of  the  a|i]iaratus  then  installed,  and  he  has  kindly  placed  at 
our  disposal  further  information  based  on  ex{)erience  gained 
during  the  period  in  whicii  the  restaurant  has  been  in 
daily  use. 

It  may  he  remembered  that  the  catering  is  in  the  bands 
of  the  London  I  louie  Delicacies  Association,  of  '.i.  New  IJond 
Street,  ^V.,  and  that  the  electric  restaurant  was  fitted  up  by 
arrangement  with  the  British  Electrical  and  Allied  .Manu- 
facturers' Association,  and  the  Electric  Supply  Publicity 
Committee. 

The  e(|uipment  was  supplied  by  the  following  tirms  : — 
Messrs.  The  Electric  and  Ordnance  Accessories  (!o.,  Ltd.  ; 
Ferranti,  Ltd. ;  General  Electric  Co.,  litd. ;  T.  it  J. 
.Jackson,  Ltd.;  Purcell  iV.  Xobbs  ;  Siemens  Bros.  Dynamo 
Works ;  and  Bertram  Thomas.  A  detailed  list  of  the 
apparatus  supplied  by  these  firms  appeared  in  our  pages  at 
the  time. 

The  manufacturers  su|)plieil  apparatus  from  stock,  mostly 
of  tlie  domestic  type,  and  although  this  apparatus  worked 
satisfactorily,  it  was  found  that  it  was  not  suitable  for 
restaurant  purjx)ses.  owing  to  its  not  being  capable  of 
meeting  the  large  simultaneous  demands  for  grills,  iVc. 

To  meet  this  difliculty  the  Publicity  Committee  supple- 
mented the  ci|uipment  with  several  pieces  of  special 
restaurant  apparatus  whicli  have  proved  to  he  capable  of 
meeting  the  sudden  rushes  in  the  restaurant,  and  have  given 
every  satisfaction  to  the  chefs  both  as  regards  convenience, 
cleanliness  and  ([uality  of  cooking. 

The  principal  additions  have  been  a  combined  grilkr, 
toaster  and  hot  cupboard  of  the  following  dimensions  : — 
i")  ft.  6  in.  wide,  i;  ft.  high,  and  1  ft.  10  in.  back  to  front, 
comprising  two  grillingcompartments 21  in.  x  18  in.,  givinga 
total  grilling  space  of  .">  |  sq.  ft.  Between  the  grills  there  is 
a  centre  cliamiier,  forming  a  hot  cupboard,  and  over  this  a  tier 
of  hot  cupboards,  with  sliding  doors,  running  the  full  length, 
and  a  heating  space  under  the  grill,  fitted  with  grids.     The 


Fig.  2.— liESEKAL  VltW   01     LsTEiaciK  OF  Re.staueant. 


grilliug  elements  are  sub-divided  into  six  sectiors,  each  of 
2,500  watts,  each  section  being  controlled  by  an  Admiralty 
pattern  pull-and-push  switch. 


Fic.  I.— The  quees"s  Head  Electric  Restaurant., 
Earl's  Court. 


There  has  been  a  i>ig  den  and  for  grills  in  the  restaurant, 
and  the  following  is  typical  of  the  demand  made  each 
evening  between  7.:M)  and  '.).30  : — 

Rump  steaks,  24  ;  fillet 
steaks,  12  ;  loin  chops,. 
20  :  chump  chops,  8  ;. 
cutlets,  4G  ;  kidneys,  20  ;. 
tournadoes,  ix  ;  ham,  4  ;. 
sausages,  12  ;  salmon 
steaks,  17  :  soles,  3  — 
making  a  total  of  1.S4. 

Current  supplied  to 
each  half  of  the  grill,  aod 
to  all  pieces  of  apparatus 
in  use  is  metered,  the 
current  consumption  on 
tlie  grill  working  out  at 
between  a  (juarter  and  a 
third  of  a  unit  per  grill, 
according  to  the  demand. 

It  must  be  borne  in 
mind  that  a  grill  varies 
between  a  porter-house 
steak  and  two  devilled 
kidneys.  The  consistent 
excellence  of  the  grilling 
has  been  much  commented 
uijon,  and  the  uniform  tem- 
perature conditions  greatly 
appreciated  by  the  chefs. 

A  vegetable  steamer  has 

also  been  added   having  a 

capacity  of  160  lb.  of  potatoes  per  hour,  or  an  equivalent 

amount  of  puddings  and  fish.     The   overall  dimensions  of 

this  steamer  are  4   ft.   10  in.  high,  1   ft.  9  in.  wide,  and 

F 
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2ft.'4in.  back  to  front.  It  contains  five  wire  vegetable 
baskets,  each  20  in.  x  loi  in.  x  ;i  in.  deep,  and  is  fitted 
with  an  automatic  supply  system  which  keeps  the  steam 
generator  supplied  with  water  automatically. 

The  cooking  is  done  under  a  pressure  of  steam  varying 
from  -5  to  ■".■)  lb.  per  sq.  in.,  and  the  steamer  has  a  maxi- 
mum loading  of  5  Kw.,  arrans;ed  in  two  heats. 


Fig.  3.— View  ok  the  Elelikical  Cookixl;  Ari'ARATUs  at  Oxe  End  of  the  Restaukax- 

In  practice  it  is  found  that  2  ?t  kw.  is  sufficient  to  keep 
the  apparatus  working  at  full  capacity. 

A  restaurant  type  liain  ilarie  has  also  been  added,  con- 
taining six  vegetable  containers  and  four  sauce  pots,  heated 
by  an  open  type  water  bath.  The  size  of  this  apparatus  is 
64  in.  long,  34  in.  high,  2i'  in.  back  to  front,  and  it  has 
been  found  of  sufficient  capacity  for  the  whole  of  the  vege- 
tables and  sauces  required  in  the  restaurant. 

One  carving  table  has  been  found  capable  of  handling  all 
the  joints  required  for 
the  restaurant,  and  the 
hot  cupboards  under- 
neath have  had  a 
sufficient  capacity  for 
heating  all  the  plates 
and  dishes  required. 

The  fish  fryer  has 
been  worked  very  hard 
since  it  was  installed 
at  the  opening  of  the 
Exhibition,  and  the 
chef  is  very  satisfied 
with  its  behaviour. 
The  articles  cooked 
have  been  so  numerous 
it  has  been  difficult 
to  keep  account  of 
them,  but  it  has  dealt 
with  the  whole  of  the 
fish  fried  and  potatoes. 

Practically  all  the 
roasting  has  been  done 
in  an  Eclipse  oven  of 
boarding  house  size, 
and  a  Bertram  Thomas 
oven.  No.  2  size.  To 
give  some  idea  of  what 
can  be  cooked  in  two 

ovens,  the  following  articles  were  roasted  to  meet  a 
Saturday's  demand  : — Two  sirloins  of  beef,  one  fore-rib  of 
beef,  50  to  60  lb.  of  beef,  one  whole  lamb,  eight  ducks, 
10  chickens  and  sLx  or  seven  large  fruit  tarts. 

Both  these  ovens  have  worked  splendidly  since  the  opening 
of  the  Exhibition,  and  are  in  daily  use. 

The  large  ham  boiler  has  given  no  trouble,  and  three 


York  hams  are  being  regularly  cooked  in  about  five  to  six 
hours. 

The  small  grills  supplied  by  Messrs.  Purcell  *  Xobbs, 
Messrs.  T.  ct:  .T.  Jackson  and  the  Oeneral  Electric  Co.  worked 
exceedingly  well,  and  since  being  replaced  by  the  large  grill 
are  being  used  for  making  toast  and  grilling  "fish. 

In  the  views  some  of  the  apparatus  is  clearly  shown,  but 
several  pieces  are  hid- 
den by  the  counters. 
i  The      Eclipse     hot 

water  urns  and  the 
Siemens  cafe-au-lait 
have  been  working 
daily,  and  occasionally 
have  served  1.50  teas 
in  one  and  a  half 
hours  ;  these  urns 
would  be  greatly  im- 
proved if  the  filling 
was  carried  out  auto- 
matically. 

In  addition  to  the 
main  cooking  equip- 
ment, the  manufac- 
turers have  supplied 
a  large  assortment  of 
electrical  accessories, 
which  have  been 
shown  working,  and 
have  created  consider- 
able interest,  at  the 
Information  Bureau 
in  the  restaurant :  a 
large  amount  of 
literature  dealing  with 
the  electrical  accessories  has  been  distributed  amongst  the 
customers. 

The  electrical  cooking  equipment  is  the  largest  which  has 
so  far  been  got  togethei-,  and  the  chefs  who  have  been 
working  it  have  been  very  pleased  with  the  comfortable 
conditions  under  which  cooking  has  been  carried  out. 
Practically  all  the  cooking  has  been  done  in  the  restaurant 
itself,  and  as  the  atmosphere  has  remained  quite  fresh,  this 
points  to  the  fact  that  with  attention  to  the  ventilation. 


Fig.  4.— The  Large  Electric  Grill.  Queen's  Head  Restacrant. 


cooking  may  be  carried  out  on  a  considerable  scale  by  elec- 
tricity in  places  where  it  has  not  previously  been  possible. 

The  number  of  meals  served  in  the  restaurant  works 
out  approximately  at  1,200  luncheons  and  dinners,  and 
500  teas  per  week,  making  an  average  total  of  1,700  meals, 
while  the  units  metered  at  the  apparatus  are  some  1,.")00  per 
week. 
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ELECTRIC     FARM     EXHIBIT     IN    AMERICA. 


A  UKCK.VT    issue  of   our   traiis-Athiutic;   contemporary,  the 
Klcclriiid  Rcricw  utnl   Wculern   FJccfriiian,  contains  a  very 
good   account   of   a  portable  exhibit  of  electrical  farming 
machinery    and   appli- 
ances, which  has  be('n 
got    tofretlier    by    the 
Edison    Electric    Illu- 
minating    Co.,    of 
Boston. 

Some  months  ago 
the  superintendent  of 
this  company  ins])iretl 
his  associates  with  the 
practicability  of  an 
enterprise  of  this  sort, 
and  we  gather  that, 
for  six  weeks  prior  to 
the  present  month,  the 
attendance  of  potential 
users  —  not  including 
mere  sightseers — aver- 
aged about  100  a  day. 

The  exhil)ii,  or 
"The  Farm,"  as  it 
is  termed,  consists 
of  some  U)  large 
pieces  of  apparatus 
and  farming  tools, 
together  with  30  or 
•K^  of  the  ordinary 
and  smaller  appli- 
ances, in  a  big  tent, 
CO  X  lOi;  ft.  in  size.  All  the  apparatus  is  practical  for 
use  and  for  economic  service  on  the  average  farm.  Each 
appliance  is  plainly  marked  with  its  name,  the  manufacturer, 
its  price,  and  the  cost  of  operation.  The  price  is  retail,  and 
includes  the  machine,  its  motor,  and  everything  ready  for 
actual  service  on  the  farm.      In  tlie  front  of  the  tent,  display 


has  been  sent  out  to  haul  loads  on  the  farm.  From  time 
to  time  material  has  been  carried  from  farms  into  town,  or 
vice  rersa.  The  result  has  been  that  many  of  the  farmers 
have  now  a  practical  knowledge  of  the  working  etiiciency  of 
an  electric  truck  on  the  farm,  and  are  considering  its 
adoption. 


signs  have  been  placed,  to  add  some  of  the  drawing  effect  of 
the  high-class  circus.  The  tent  is  lighted  by  .i)0(t-watt  Mazda 
lamps  inside  and  by  luminous  arcs  outside. 

Two  electric  trucks,  one  of  2-ton  capacity  by  the  General 
Motor  Truck  Co. ;  and  another  of  700-lb.  capacity  manu- 
factured by  the  Walker  A'ehicle  Co.,  are  used  in  connection 
with  the  farm  for  hauling  material  to  and  fro.  A  special 
feature  of  the  truck  service  has  lieen  the  demonstrations  for 
the  neighbouring  farmers.  Wherever  the  farmers  have 
shown  interest  in  the. truck,  the  vehicle  suited  to  the  service 


Fit;.  .■..— Demo.nsthatiox  Table  and  Inform.vtion  Bobeau  fob  Small  Apparatus. 
Queen's  Head  Restaurant  (page  300). 


A  partial  list  of  the  apparatus  shown  on  the  farm  is  as 
follows  :— Cider  mill,  vegetable  cutter,  electrobator,  electric 
brooder  and  bone  cutter,  milk  tester,  milking  machine  and 
vacuum-cleaner  outfit,  butter  churn,  cream  separator,  bottle- 
washing  machine,  grindstone,  horse  clipper,  forge  blower, 
circular  saw,  wood  saw,  wood  splitter,   portable  breast  drill', 

furnace  blower,  meat 
chopper,  oat  crusher, 
electric  pump  for 
farm  storage  supply 
system  and  irriga- 
tion, pumping  jack  for 
attachment  to  wind- 
mill outfits,  motor- 
operated  sewing  ma- 
chine, vegetable  peeler, 
battery-charging  rec- 
tifier outfit,  icecream 
freezer,  corn  sheller, 
clover  cutter,  feed 
grinder,  friction  wind- 
lass, ensilage  cutter, 
hay  unloader,  electric 
kitchenette,  washing 
machine,  flat-irons, 
and  electric  house- 
hold utensils,  as  well 
as  buffing  and  grind- 
ing outfits,  and  all 
electric  appliances  for 
use  in  a  carpenter  or 
repair  shop. 

The     authoritative 
tests    of    the    effi- 
ciency of  some  of  the 
important  pieces  of  apparatus  at  the  farm  show  the  follow- 
ing results  : — 

Clover  Cutter. — 0"5-H.P.  motor;  rate  per  hour,  il  lb.  of  finely 
cut  clover  ;  KW.-hours  per  100  lb.,  0  870  ;  averaoje  H.P.,  0'48. 

MUJtinij  Machine. — Capacity,  10  machines,  20  cows ;  3-H.P. 
motor  ;  tests,  eig-ht  machines  used,  90  cows  milked ;  give  132 
quarts  milk  :  rate  per  hour,  91  cows ;  K\v.  per  hour,  0'019  : 
average  h.p.,  2'3. 

Corn  SlicUcc. — Capacity,  26'5  bushels  Tlint  corn  per  hour  ;  K\v.- 
honrs  per  bushel,  00278  :  average  H  P.,  0'98. 

Washing      Machine. — Capacity,     six     sheets     per     washer-full  : 


-The  Distribution  Boakd  Controlling  the  Cooking  Circuits 
Queen's  Head  Restaurant  (page  800). 
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0125-H.P.  motor  ;  rate  per  hour,  six  washer-fulls  ;  KW.-hours  per 
washer-full,  0'0232  ;  average  H.P.,  0'!87. 

Feed  Grinder. — Capacity,  6'2  bushels  per  hour  with  5-H.i'.  motor  ; 
grinding:  shelled   Flint    corn    fine  ;    rate   per   hour.    i!'02  bushels : 
KW.-hours  per   bushel,   Ii710:  average  H.P..   5'9.     Grinding  Flint 
ear     corn     fine,     4 
bushels    per    hour  ; 
5-H,l'.    motor  ;      KW.- 
hours    per     bushel, 
0'888  :    average    H.r., 
4'7.       Grinding    Flint 
corn    and    oats,    half 
and  half,  4('i  bushels 
per   hour  ;    KW.-hours 
per    bushel,    0821  : 
average  h.p.,  .5'On. 

Oat  Crusher. — 
Capacity,  50'5  bushels 
per  hour;  2-h.p. 
motor  ;  KW.  -  hours 
per  bushel,  1 0'o  : 
average  h.p.,  304. 

En.-^ihige  flitter.— 
Capacity,  2  6  tons  of 
rye  per  hour  ;  10-h.p. 
motor,  KW.-hours  per 
ton,  3' 11  :  average 
H.P.,  11-3. 

The     farm     is 
equipped    with    a 
motor   on    a    port- 
able truck,  wliich  can  be  moved  from  place   to  place  and 
connected  up  with  any  piece  of  apparatus.     This  shows  the 
practicability  of  portable  electric  power  on  the  farm. 

The  milking  tests  prove  very  attractive  for  the  people, 
and  there  is  always  a  crowd  at  the  evening  milking  time. 


Electric  Trucks  used  at  the  Farm  E.xhibition. 


towns  during  the  summer,  having,  in  the  first  instance,  been 

located  near  Bcsto!i. 

Although  American  and  English  farming  methods  differ 

considerably,  and  English  farming  is  not  generally  ac- 
counted a  very lucra- 
tive  undertaking, 
there  is  good  reason 
for  supposing  that 
considerable  scope 
e.xists  in  this  country 
for  electrical  farm- 
ing developments  in 
certain  districts  — 
indeed,  we  have  in 
mind  a  charming 
rural  area  in  this- 
country  centring 
on  an  old  cathedral 
city  where,  through 
the  enterprise  of 
the  electrical  engi- 
neer, many  local 
farms  have  been 
supplied  with  elec- 
tricity by  cheap  pole 
lines,  and  are  using 

both  electric  hght  and  power  for  various  juirposes. 

It  is  also  well  known  that  great  progress  has  teen  made  in 

Germany,  which  country  is  one  of  our  best  customers  for 

steam   ploughing   tackle,    in    the    introduction   of    electric 

ploughing,  as  well  as  in  the  minor  applications  of  electricity 


PoRTAP.LK  Truck  with  Feed  Cutters,  Grinders.  ^:i 


Cow  WITH  Electric  Milking  Apparatus. 


Electric  Hay  Unloadee  in  Use. 

Electric  Farm  E.xhibit  in  America. 


Farm  Exhibits  in  Foreground  and  Home  Section 
in  the  Distance. 


Practical  milking  demonstrations  have  been  given  at  large 
near-by  dairy  farms,  to  the  great  satisfaction  of  dairymen. 

The  e.xhibit,  we  gather,  is  resulting  in  excellent  Ijusiness. 
and  purchases  of  apparatus  are  directly  traceable  to  the 
inspiration  gained  by  visitors  ;  it  is  to  be  moved  to  various 


to  farm  work,  while  reference  to  our  columns  last  week  shows 
that  both  in  Australia  and  Canada  developments  along  the 
same  hues  are  being  made. 

In  conclusion,  we  have  to  thank  our  contemporary  for  the 
illustrations  which  appear  on  this  page. 
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TRAMWAY  and  RAILWAY  NOTES. 


(.ConiinVfd  frmi  page  29R.) 

FuANCB. — The  trials  to  which  wo  referred  laet  week,  with  a  new 
oombined  electric  locomotive  and  paspenper  coach  intended  for  the 
French  State  railway  line  between  the  Invalidea  station  (I'aria)  and 
Versailles,  were  made  with  a  coach  which  runs  on  a  couple  of  four- 
wheel  boRies,  and  is  entirely  constructed  of  iron  and  steel,  with  the 
object  of  obviatinpr  nny  ri«ikof  fire.  It  contains  not  only  the  driver's 
portion,  lint  also  first  and  aecond-class  passenser  compartmcntB  and 
a  luK^intro  department,  so  that  durinj;  the  slack  period  it  can  be  used 
as  a  complete  nnit,  while  at  the  busy  times,  trailer  cars  can  be 
added.  The  electrical  equipment  comprises  two  2.">(i  n.l".  motors, 
which  will  enable  the  machine  to  attain  a  speed  of  .")0  miles  per 
hour  on  the  level,  and  from  HI  to  38  M.l'.H.  on  the  gradients.  The 
coach,  which  can  be  driven  from  either  end,  has  a  total  lent;th  of 
nearly  74  ft. 

The  Compacnie  (ienerale  d'Omnibus,  which  runs  a  larpe  fleet  of 
petrol  motor-'buses  in  Paris,  is  reported  to  be  about  to  make  some 
trials  of  a  new  electrically-propelled  omnibus. 

A  scheme  for  the  electrification  of  six  railway  lines 
radiatine  from  Valenciennes  is  beinc:  promoted,  viz.  :  Valen- 
ciennes to  St.  Amand,  Condi^,  Honeecoure.  Ilergnies,  Denain,  and 
Hlanc  Misseron. 

Dfwsbiir.v, — Tlic  recent  action  of  tliu  "^'orkshire  (Heavy 
Woollen  District)  Klectric  Tramways  Co.  in  establishinpr  a  general 
increase  in  tramfarcs  on  its  system  has  called  forth,  as  mifrht  have 
been  expected,  ([uite  a  storm  of  protest  on  all  hands.  The  latest 
expression  of  disapproval  is  a  resolution  of  the  General  Purposes 
Committee  of  the  Dswsbury  T.C.,  who,  in  addition  to  protesting 
against  the  increases  in  passenger  fares,  instructed  the  town  clerk  to 
ask  the  Batley  Corporation  and  the  District  Councils  of  Birstall, 
Heckmondwike,  Cltckheaton  and  Gomersal  to  take  similar  action. 
At  the  meeting  last  week  at  which  this  resolution  was  passed,  a 
letter  was  read  which  had  been  received  from  Huddersfield  Cor- 
poration with  reference  to  the  proposal  to  extend  the  Hudders- 
field tramways  from  Cooper  Bridfre,  throuprh  Mirfield  and  to  a 
point  within  the  borough  of  Dewsbury,  and  was  referred  to  a 
special  committee. 

Dundee. — The  attention  of  tiic  Coiporation  Tianiwajs 
Committee  was  directed  by  a  communication  from  the  Municipal 
Tramways  Asfociation  to  the  fact  that  the  Post  Office  authorities 
were  seeking  to  place  bare  telephone  wires  over  trolley  wires,  and 
to  call  upon  local  authorities  to  erect  guard  wires  to  protect  these. 
The  Association  had  approached  the  Postmaster-(!eneral  with  a 
request  that  he  should  rtceive  a  deputation  on  the  subject,  but  no 
reply  had  been  received,  and  it  was  (■uggested  in  these  circum- 
stances that  Dundee  Corporation  and  other  authorities  in  the  event 
of  a  request  being  made  to  them  to  have  guard  wires  erected, 
should  refuse  until  the  point  in  dispute  had  been  settled.  The 
manaeer  supported  the  proposal,  and  the  Committee  agreed. 

It  has  been  suggested  to  make  use  of  tramway  poles  for 
street  lighting  purposes.  On  the  opinion  being  expressed  that  the 
B.  of  T.  would  disallow  gas-pipes  being  attached  to  electric 
standards,  it  was  pointed  out  that  they  might  be  led  up  the 
outside  of  the  standards,  and  properly  insulated.  The  Corporation 
Lighting  Committee  is  to  have  a  report  on  the  matter  from  a 
Special  Committee. 

Hudderslield. — irembers  of  the  Huddersfield  Tramways 
Committee,  accompanied  by  the  tramways  manager  and  surveyor  to 
the  Huddersfield  Corporation,  together  with  the  surveyor  to  the 
Mirfield  I'.DC,  have  made  an  inspection  of  the  proposed  Mirfield 
tramway  route. 

The  Dewsbury  Corporation  has  appointed  a  special  committee  to 
consider  and  report  upon  the  proposal  of  the  Huddersfield  Corporation 
to  extend  its  tramway  system  into  the  boundary  of  Dewsbury. 

The  Elland  District  Council  has  also  received  a  communication 
from  the  Corporation,  asking  whether  the  offer  of  the  Council  made 
some  time  ago  to  subsidise  the  tramways  to  the  extent  of  <100  per 
annum  tor  a  certain  period,  still  holds  good,  seeing  that  the  Cor- 
poration now  proposes  to  obtain  Parliamentarj'  powers  to  extend  its 
system  to  Elland.  The  District  Council  has  decided,  before 
definitely  replying  to  ascertain  what  steps  other  authorities  are 
taking  in  the  districts  which  the  Corporation  proposes  to  touch  by 
its  extended  system. 

The  Linthwaite  U.D.C.  has  consented  to  an  extension  of  the 
Huddersfield  tramways  from  the  terminus  at  Linthwaite  to  the 
boundary  at  Slaithwaite. 

lieislile.y. — A  recommendation  has  been  made  that  a 
scheme  be  prepared  for  a  system  of  railless  trolley  vehicles  between 
the  tramway  terminus  at  Ingrowand  the  junction  of  Haworth  Road 
and  Hebden  Road,  and  to  obtain  tenders  for  the  necessary  equip- 
ment. 

L.  &  Y.  Eleotlical  Services. — This  company  has  been 

experimenting  recently  with  a  new  type  of  electric  locomotive, 
which  it  is  proposed  to  use  for  hauling  goods  traffic  on  the  electrified 
lines.  Tests  have  been  carried  out  between  Marsh  Lane  and 
Aintree,  the  new  locomotive  drawing  about  700  tons  up  this 
gradient.  If  the  present  experiments  are  entirely  satisfactory, 
larger  engines  of  the  same  type  will  be  provided,  chiefly  for  use  in 
connection  with  the  goods  traffic  between  the  Liverpool  docks  and 
local  stations. 


Xew  Zealand, — The  Board  of  Management  of  the 
Wellington  City  Tramway  services  have  issued  a  lengthy  report  on 
the  subject  of  losses  incurred  in  working  the  cars.  Recommenda- 
tions are  made  to  shorten  some  of  the  Id.  fare  sections,  to  with- 
draw concessions  which  favour  distant  places,  to  limit  scholars' 
tickets  to  those  under  the  age  of  17,  to  institute  a  minimum  M. 
fare  on  Sundays  and  to  issue  blocks  of  14  Id.  tickets  for  Is. 

Sontli  Africa. — The  ratepayers  of  Bloenifontein  have 
agreed  to  borrow  *;  80,000  for  the  flotation  of  a  scheme  to  provide  a 
system  of  railless  traction.  A  poll,  however,  was  demanded  by  the 
opponents  of  the  scheme. 

Widnes. — At  a  T.C.  meeting  recently  it  was  reported 
that  there  had  been  a  loss  on  the  motor-'bus  service  for  the 
past  three  months  of  £.")l'iit,  and  a  reduction  in  the  passengers  carried 
of  yti.OUO  compared  with  last  year.  The  clerk  said  the  actual  loss 
on  the  running  was  £l'h.5,  and  the  total  was  made  up  by  interest,  A:c., 
because  the  Covernment  forced  them  to  pay  the  money  back  in  five 
years. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australian  Wireless  \otcs.  —  According  to  the 
Sliiiiddnl.  the  final  settlement  of  the  wireless  dispute  has  been  de- 
layed by  the  illness  of  the  Postmaster-General,  the  Hon.  Charles 
E.  Fra/.er.  It  will  be  recalled  that  the  Commonwealth  (iovernment 
had  expressed  its  willingness  to  pay  a  fair  price  to  the  Marconi  Co. 
for  the  use  of  patents  said  to  have  been  infringed  in  the  system 
adopted  by  the  Federal  Post  Office.  The  local  representatives  of  the 
company  have  offered  to  accept  £.'')0,000  for  the  Marconi  rights 
involved. 

Mr.  .1.  C.  BaUillie  has  been  testing  for  the  Commonwealth 
authorities  the  radio-telegraphic  installations  at  Adelaide, 
Brisbane,  Hobart.  and  Melbourne,  which  are  on  the  point  of 
being  taken  over  by  the  Australian  Postmaater-(;eneral.  At 
Adelaide  and  Brisbane  the  installations  are  of  a  hybrid 
character,  a  ground  wire  system  being  used  in  conjunction  with 
masts  140  ft.  high.  The  effect  of  the  combination  is  said  to 
reduce  the  marked  difference  between  the  day  and  night  ranges 
of  communication.  At  Melbourne,  where  the  mast  is  18.">  ft.  high, 
the  day  range  is  400  miles,  as  against  l,r)Oij  miles  at  night. 

France.  -  For  the  convenience  of  the  French  commercial 
world,  the  wireless  telegraph  station  at  Bordeaux  has  now  been 
opened  for  the  tranmission  of  ordinary  private  messages. 

French  Telepli<»nes. — The  Administration  des  I'ostes 
et  Telegraphes  have  decided  on  the  establishment  of  telephone  and 
telegraph  lines  in  57  towns  and  townships  throughout  France. 
The  following  12  cities  have  also  decided  to  set  up  or  extend  their 
municipal  telephone  and  telegrB]ih  systems  :— Caen.  Rouen,  Hon- 
rteur.  Troyes.  Laval,  Deauville,  Marizy,  Levallois,  Montagnac, 
Malakhoff  tSeine),  Casteljalous  and  BeauviUe. — lierve  I'ratiipie  de 
r  Elect  ri  rite. 

.Japanese  Cable  Extension. — It  is  reported  that  owing 

to  the  pressure  of  messages,  the  two  telegraph  cables  between 
Tokio,  .Japan,  and  the  Island  of  Formosa,  are  quite  unequal  to  the 
demand,  and  that  negotiations  are  in  hand  for  the  laying  of  a  third 
cable  between  the  two  places. 

Proposed  New  Cables. — It  is  announced  in  the  Lmdon. 

timette  that  an  application  has  been  received  by  the  Board  of  Trade 
from  the  Great  Northern  Telegraph  Co.,  Ltd.,  of  Denmark,  for  a 
licence  to  lay  down  and  maintain,  upon  the  foreshore  and  bed  of 
the  sea  at  Newbiggin-by-the-Sea,  Northumberland,  two  additional 
telegraph  cables,  one  from  Denmark  and  one  from  Sweden.) 

South    American    M'ireless    Developments.  —  The 

Telefunkengesellscbaft,  of  Berlin,  has  just  successfully  inaugurated 
a  wireless  connection  across  South  America,  from  Lima  on 
the  West  Coast  to  Para  on  the  East  Coast.  This  connection,  which 
passes  for  3,400  km.  over  primeval  forest  land,  is  the  longest  yet 
effected  by  tha  Telefunken  system.  The  Andes  range,  .'j,000  to 
6,000  metres  high,  and  the  primeval  forest  districts  along  the 
Amazon  River,  are  thus  bridged  without  the  aid  of  telegraphic 
cable.  Telegrams  given  in  at  Lima  are  forwarded  to  Manaos  on 
the  Amazon  River  and  their  contents  then  dispatched  per  wireless 
to  Para,  1,200  km.  distant. — Elektrotechnische  Xachrlcliten. 

Vatican^    Wireless   Station.— A   wireless    telegraph 

station  is  to  be  installed  shortly  at  the  Vatican,  under  the  direction 
of  Signer  Marconi. 

Wireless  Telegraphj  at  Bangalore.— Mr.  Simpson, 

chief  electrical  engineer,  Indian  Telegraphs,  visited  Bangalore 
recently  to  examine  conditions  as  to  the  suitabOity  of  this  station 
for  a  wireless  installation  and  to  confer  with  the  local  authorities  on 
the  subject.  It  is  by  no  means  certain,  in  spite  of  previous  state- 
ments that  Bangalore  has  been,  or  wtH  be,  decided  on  as  a  centre. 
Muoh  is  likely  to  depend  on  the  result  of  Mr.  Simpson  s  investi- 
gations. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Abernman. — September  nth.  Electrical  fittings,  for 
the  Powell  Duffryn  Steam  Coal  Co.,  Ltd.,  101,  LeadeDhall  Street, 
London,  E.G.  Stores  Manager,  Aberaman,  near  Aberdare  (Form 
Xo.  2fi). 

Anstralia,  —  Xew  South  Wai,f.s. — September  I'Sth. 
Trunk  line  switchboard,  for  the  P.M.G.'s  department.  See  "  Official 
Notices  "  to-day. 

October  2nd. — X.S.W.  Government  Railways.  Six  1.000-KW. 
sub-station  units  to  specification  Xo.  357.  Specification  (10s.)  from 
Electrical  Enerineer's  Office,  r.l.  Hnnter  Street.  Sydney. 

October  Ifith.  —  X.S.W.  Gorernment  Railways.  Two  .5-ton 
electrically-driven  travellingr  cranes,  for  the  Rind  wick  workshops. 
Specification  Xo.  36.5  (5s.).     Electrical  Engineer  s  Office,  as  above. 

South  Aitstk.\li.\. — October  1st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"  Official  Xotices  "  to-day. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.    See  "Official  Xotices"  to-day. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "  Official  Xotices  "  to-day. 

ViCTOKiA.- -September  3rd. — Sii  eO-K.v  a.  transformers,  for  the 
Melbonrne  City  Council.     See  "  Official  Xotices"  Augnst  Kith. 

September  17th.  —  One  fuel  economiser,  for  the  Melbourne 
Corporation  electricity  works. 

October  2nd. — Two  vertical  sets  of  electrically-driven  rotary 
pumps,  for  the  Melbourne  City  Council.  See  ''Official  Xotices  " 
August  16  th. 

October  22nd.  Fourteen  sections  of  common-battery  multiple 
switchboard,  for  the  P.M.G.'s  department.  See  "Official  Xotices" 
to-day. 

Western  Australia. — Xovember  5th.  One  common-battery 
automatic  switchboard,  one  common- battery  semi-automatic  switch- 
board, one  common-battery  manual  switchboard  and  equipment,  for 
the  P.M.G.'s  department,  Perth. 

lastria. — Viexxa. — Xovember  30th.  Plans  are  re- 
quired for  the  erection  and  operation  of  an  electrically-worked 
municipal  central  clock  installation.  Particulars,  Slagistratab- 
teUung  V,  Vienna. 

September  2nd. — The  authorities  of  the  K.K.  Xorthem  Railway 
in  Vienna  are  inviting  tenders  for  an  installation  of  electric 
lighting  at  the  railway  station  at  Prerau. 

Bedwas. — September  5th.  Electrical  goods  for  a  year 
for  the  Bedw^  Xavigation  Colliery  Co.,  Ltd.  (Form  4).  The 
Secretary. 

Bel^iam. — September  3rd.  The  Societc  Nationale  des 
Chemins  de  Fer,  of  Brussels  (14,  Rue  de  la  Science),  is  inviting 
tenders  for  the  supply  and  installation  of  the  electrical  equip- 
ment of  a  transformer  sub-station  at  Dieghem,  and  the  supply  of 
copper  rail  bonds  and  bronze  wire  required  by  the  company  during 
the  year  ending  October  Ist,  1913.  For  further  particulars  see 
this  column  last  week. 

Bolton.— The  Electricity  Committee  of  the  T.C.  has 
directed  tenders  to  be  invited  for  25,000  tons  of  coal  for  the  works. 

Bradford,  —  August  28th.  One  300-ktv.  and  one 
1,500-Kw.  rotary  converter,  for  the  Corporation.  See  "  Official 
Xotices  ■'  August  IHth. 

Costa  Rioa.  —  December  9th.  Tenders  are  invited 
for  the  building  and  working  of  an  electric  tramway  between 
Alajuela  and  Grecia,  a  distance  of  18,100  m.  Particulars  from  the 
Secretaria  de  Fomento,  San  Jose. 

Feli-\stowe  and  Walton. — September  5th.  Extensions 
to  accumulators  and  balancer-booster,  for  the  U.D.C.  See  "  Official 
Xotices  "  to-day. 

France. — October  8th.  The  French  State  Railway 
authorities  in  Paris  are  inviting  tenders  for  the  supply  of  the 
power  necessary  for  the  electrical  operation  of  the  State  railway 
system  in  the  Paris  district.  Particulars  may  be  obtained  from, 
and  tenders  are  to  be  sent  to.  Le  Directeur  des  Chemins  de  Fer  de 
lEtat,  2(1.  Rue  de  Rome,  Paris. 

Germany. — Haxuver. — September  .'itb.  The  supplv 
and  delivery  of  a  revolving  coal-loading  crane  to  the  water- 
power  station  at  Doverden  on  the  Weser  is  required.  Particulars 
(2  marks)  of  the  Royal  Machine  Construction  Office,  Brandstrasse 
1.  Doverden,  Hanover. 

BKUNSBUTTELKOor,.— September  9th.  Tenders  are  invited  for 
the  supply  of  Diesel  motors  with  accessories,  electric  pumps  with 
accessories,  dynamos,  generators,  transformers  and  accumulators. 
Particulars  of  the  Kanalbauamt  I,  Brunsbiittelkoog,  Germany. 

Hnng:ary, — The  municipal  authorities  of  Dumifeldvar 
have  lately  invited  tenders  for  the  establishment  of  a  central 
electric  lighting  station  in  the  town. 

Leeds. — Septemljer  9th.  Paper-insulated  cables,  for  one, 
two  or  three  years,  for  the  City  electric  lighting  department.  See 
'  Official  Xotices  "  August  9th, 


Leicester. — August  Slst.  Steel  roof  trusses,  lattice 
girders,  and  columns  for  extensions  to  main  tramcar  depot,  for  the 
T.C.  Borough  Surveyor  (returnable  deposit  of  =61). 

London. — L.C.C. — September  24th.  Electric  spark  gaps 
in  brick  cells  for  sub-stations.     See  "Official  Xotices"  to-day. 

Manchester.— September  10th.  One  12,000-K\v.  three- 
phase  high-pressure  tnrbo-altemator,  with  condensing  plant,  &",, 
water-tube  boilers  and  superheaters,  economisers  and  coal  chutes, 
for  the  Corporation.     See  "  Official  Xotices  "  August  9th. 

August  3Sth.— Electric  lighting  fittings  at  Atherton  Street 
Schools,  Deansgate,  for  the  Education  Committee.  The  Offices, 
Deansgate.     (Returnable  deposit  £1  Is.) 

Rathniines    and    Pembroke. — August    29th.      The 

.Toint  Hospital  Board  invites  tenders  for  the  electric  wiring  of  two  of 
the  hospital  buildings,  the  staff  residence,  gate  lodge,  and  also  electric 
lighting  ot  drive  at  their  Isolation  Hospital  at  Clonskeagh. 
General  cnnditions,  specification,  kc,  from  the  Matron.  Isolation 
Hospital.  Vergemount.  Clonskeagb,  on  payment  of  2s.  6d..  which 
will  not  be  refundf d.  Tenders  to  Chairman,  Joint  Hospital  Board, 
Town  Hall.  Rathmines. 

Rochdale. — August  2«th.  Surface  condensing  plant, 
ii.c.  motors,  electrical  sundries  and  cast-iron  pipes,  for  the  Union 
workhouse.     See  "Official  Xotices'"  August  16th. 

Rosario. — October  loth  and  September  2lst.    According 

to  the  Sf'iirir  of  the  Hirer  Plate,  the  JInnicipality  is  calling  for 
tenders,  nntU  October  15th,  for  a  second  system  of  electric  tram- 
ways, including  their  construction  and  working.  Full  particulars 
from  the  ilunicipality.  Tenders  for  the  public  electric  lighting 
will  be  opened  on  September  21st. 

Roiimania. — Botoshaxi. — Tenders  are  invited  for  the 
installation  and  working  of  an  electric  light  and  power  service. 
Particulars  of  the  municipality. 

South  Africa. — September  11th.  Durban  Corporation. 
One-ton  electric  storage  battery  vehicle.  A  statement  on  the 
matter  can  be  seen  at  the  Board  of  Trade  C.I.  Department, 
London,  E.C. 

Spain. — September  30th.  Tenders  are  being  invited  by 
the  Spanish  Jlinisterio  de  Fomento  in  Madrid  for  the  concession 
for  the  construction  and  working  of  an  electric  tramway  in  the 
town  of  Gijon  (province  of  Oviedo). 

Torquay. — September  2nd.  One  1,000-kw.  single-phase 
turbo-alternator,  condensing  plant  and  switchgear,  for  the  T.C. 
See  "Official  Xotices"  August  16th. 

Turkey. — August  29th.  Ten  dynamometere  and  l.O.Of^ 
iron  telegraph  posts,  6  metres  long.  Tenders  to  Economat  du 
Ministire  des  Postes  Telegraphes  et  Telephones,  Deposit  10  per 
cent.     Local  representation. 

West  Hartlepool. — September  3rd.  High-tension  three- 
core  paper-insulated  cables  and  low-tension  rubber  cables  and 
wiring,  for  the  Corporation.     .See  "  Official  Xotices"  to-day. 


CLOSED. 
Ashton-nnder-Ljue. — The  Corporation  has  accepted  the 

followiag  tenders  : — 

Balcke  £  Co  ,  London. — Two  air  filters,  for  tnrbo-generators. 

W,  H.  Allen,  Son  A  Co. — Two  sets  of  condensing  plant,  &c.,  for  the  eleclricity 
works. 

Bradford  Engineering  Co.— Cooling  tower  at  electricity  works. 

Crook. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 
Pease  A:  Partners  for  the  installation  of  14  electric  lights  at  Eoddy- 
moor,  at  £sO,  and  their  offer  to  maintain  the  whole  of  the  lamps 
in  the  district  at  5s.  each  per  annum. 

France,  —  The  India-Rubber,  Gutta-Percha  and  Tele- 
graph Works  Co.  have  been  allotted  portions  of  the  service  con- 
tracts for  various  descriptions  of  cables  recently  required  by  the 
Administration  of  Posts  and  Telegraphs.  Paris. 

Glasgow. — Provincial  Cinematograph  Theatres.  Ltd.,  of 
London,  have  accepted — in  connection  with  the  reconstruction  of 
the  Picture  House,  Sanehiehall  Street — the  tender  of  Mes.<irs. 
Malcolm  i:  Allen.  Ltd.,  for  the  wiring,  at  £7  02,  and  that  of  Messrs. 
G.  X.  Haden  i:  Sons,  for  the  low-pressure  hot-water  heating  instal- 
lation, at  £979. 

Government  Contracts. — The  following  tenders  ■  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

Wae  Office. 

Accumulator  batteries. — Tndor  Accumulator  Co.,  Ltd. 
Electric  cable.— Hooper's  Telegraph  and  India-Bubber  Works,  Ltd. 
Incandescent  lamps. — Brimsdown   Lamp  Works,   Ltd.;    British   Thomson- 
Houston  Co.,  Ltd. ;  Corona  Lamp  Works  ;  Cr^-selco,  Ltd. 
Telegraph  poles. — Boilers,  Ltd. 

iHDiA  Office  :  Store  Depabtmest. 

Arresters,  &c. — General  Electric  Co. 
Motor  converter,  &c. — Bnice  Peebles  ,&  Co. 
Projectore,  &c.— Siemens  Bios.  &  Co. 

Cbowr  Agents  foe  the  Coi.okies. 
Telephone    materials.— British    L.M.    EncSBOn    Msntlfacturing    Cc,    Ltd. 

W5Bf2lil  ElgCtfie  Q).,  Lta.  ^■■■ 

Triin  li^htiHc  oWSffios.— Mather  i  Platt.'.Ltd. 
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OrHCK  OP  Works. 
Electrical  coniliiit  box(>!i.— Barton  Ik  Bona;  Qcncral   Electric  Co.:  Pertccta 

Co. ;  WalHall  Hardware  ManufaotiirinK  Co. 
Oonoratinf!  Het  at  Britixh  MuRCum  cxtenBlon.— Hrowett,  Lindlcy  &  Co.,  Ltd. 
Main  switohboitrd  at  British  MuHeuni  rxtennion.     Drake  &  (iorbam,  Ltd. 
Main  cables  and  additions   to  switchboard  at  Natural   History  Museum. — 

Siemens  Bros.  &  Co.,  Ltd. 

Grnkbal  Post  Offjcr. 
Tcliphonlc  apparatus.— British    L.M.    Ericanon   Manufacturing  Co..  Ltd.  ; 

Gent  *  Co.,  Ltd. ;  RtcrlinR  Tclppliont-  and  Electric  Co..  Ltd. 
Electric  liKht  cable.-Hociper's  TclcBraph  and  IndlaUuhber  Works,  Ltd. 
Bubmarine  cahles.— flieincDS  Bros.  4  Co.,  Mfl. 
Telephonic  cable.— Henley's   Telegraph    Works    Co.,    Ltd. ;    Johnson    and 

Phillips,  Ltd. 
Insulators.— Taylor.  TunnlclilT  A  Co.,  Ltd. 
Telegraphic  wire.— Rylanda  Bros.,  Ltd.  ;  Shropshire  Iron  Co..  Ltd. ;  P.  Smith 

and  Co..  Wire  Manufacturers.  Ltd. 
Telephonic  wire.— T.  Bolton  &  Sons,  Ltd.;    British   Insulated  and  Helsby 

Cables,  Ltd. ;  J.  C.  Fuller  &  Bon,  Ltd.  ;  London  Electric  Wire  Co.  and 

Pmiths,  Md.  ;  Chas.  Macintosh  &  Co.,  Lid.  :  flhropshirc  Iron  Co.,  Ltd. ; 

1^.  Smith  A  Co.,  incorporated  in  the  London  Electric  Wire  Co.  andSinltbe, 

Ltd. 
Automatic  call  wire  distributing  equipmeDt,  Leeds. — The  Automatic  Tele- 
phone ManiifaoturinK'  Co.,  Ltd. 
Do.  at  Central  Telephone  Exchange,  London,  E.C.— Siemens    Bros.  A  Co., 

Ltd. 
Telephone  Exchantce  e<iuipmont,  London  Wall,  E.C.,  and  Port  Talbot.— The 

Western  Electric  Co.,  Ltd. 

Ilarifate. — The  T.C.  has  acce])tcd  the  tender  of  Messrs. 
Stuart  \  Moore  for  additional  electric  fire  alarm  posts,  at  £40.  . 

Ileiffat*'. — The  T.C.  has  sealed  a  contract  with  Messrs. 
Rickett,  Cockerell  &  Co.  for  coal  for  the  electricity  works. 

Rotiierliain. — The  T.C.  has  accepted  the  tender  of  the 

Pulsometer  Co.,  Ltd  .  for  a  motor  pump,  at  £I3(i. 

Sal  ford.— 'I'ho  15.  of  (i.  has  accepted  the  tender  of  Messrs. 

1!.  (»'Brien  A:  Co.,  of  Manchester,  for  EL.  and  fire  alarms  at  the 
infirmary,  at  je2,.'<3L'.  Fourteen  tenders  were  received,  the  lowest 
beinn  £2,ll':i  and  the  hiphcst  £:<,H"8. 

Scarboroujfii. — The  tender  of  Messrs.  Walker  A  Hutton, 
of  ScarboroHjih,  has  been  accepted  for  the  electrical  installation  at 
the  nvsv  Roman  Catholic  Church  being:  erected  at  i^outh  Cliff. 

Worksop, — The    U.D.C.    has    accepted    the   following 

tenders  : — 

Jas.  Oakes  &  Co.— Steam,  exhaust  and  oircnlating  water-pipes,  £'18. 

Willans  &  Robinson,  Ltd. — Force  pump  for  condensing  plant,  .£48. 

E.  Bennis  .4  Co.,  Ltd.— Mechanical  stoker.  £137. 

Matthews  .t  Yates,  Ltd.- Vmtilaling  Ian,  £?4. 

India-Rubber,  Guttapercha  and  Telegraph  Works  Co.,  Ltd  —Rubber  Iniu- 
laled  cable,  Hi. 

British  Insulated  and  Helsby  Cables,  Ltd.— Feeder  pillar  and  joint 
boxes,  £41, 

Venncr  cS  Co,— Switchboard  meters,  £41. 


NOTES. 


nunicipal    Tramway.^     Association    (Inc.).  —  The 

eleventh  annual  conference  of  this  Association  is  to  be  held  at  West 
Ilam  on  September  L'.ith,  L'tUh  and  27th.  Mr.  H.  E.  Blain.  manager 
of  the  Corporation  tramways  there,  is  the  president.  Mr.  C.  J. 
Spencer,  of  Bradford,  is  the  hon.  secretary  and  treasurer.  The  pro- 
trramme,  a  copy  of  which  is  before  us,  shows  that  there  is  to  be  an 
informal  musical  eonverFazione  at  Ue  Keyser's  Hotel  at  8  p.m.  on 
Tuesday,  September  L'lth,  and  the  proceedings  begin  the  following 
morning  at  10.15  o'clock  with  a  reception  by  the  Mayor  and  the 
Tramways  Committee  at  the  Town  Hall,  Stratford,  followed  by 
Mr.  Blain's  presidential  address  and  a  paper  on  "Tramway  Admin- 
istration by  Municipalities :  a  Retrospect  and  a  Forecast,"  by 
Councillor  S.  C.  T.  Neumann,  deputy-chairman  of  the  Bradford 
Tramways  Committee.  Councillor  C.  Higham,  vice-chairman  of 
the  Blackburn  Tramway  Committee,  will  open  the  discussion. 
After  luncheon  at  the  Town  Hall  the  Conference  will  proceed  to 
the  tramway  defot  at  (,  reengaie  Street.  Plaistow,  where  a  discussion, 
opened  by  Mr.  C.  A.  King,  M.Inst.C.E.,  will  take  place  on  the 
Interim  Report  of  the  Corrugation  Committee.  An  inspection  of 
the  depot,  and  of  the  exhibition  of  tramway  a]>pliances,  &c.,  at 
:i.:iO  o'clock,  and  the  Corporation  reception  at  the  .Stratford  Town 
Hall  at  7.30,  are  other  items  in  a  very  full  day's  programme.  On 
Thursday,  in  the  Town  Hall  at  10  a.m.,  Mr.  W;  J.  McCombe,  tram- 
ways manager  at  Hull,  will  read  a  paper  on  "  Tramway  Fares  and 
their  Basis,  "  and  Jlr.  F.  Schotield,  tramways  manager,  Leyton, 
will  opfn  the  discussion.  The  Corporation  luncheon,  a  meeting  of 
the  managers  section,  inspection  of  the  depot  and  exhibition,  a 
garden  party  in  West  Ham  Park  from  A  to  5  p.m.,  and  the  Associa- 
tion dinner  at  the  G.E  R.  Hotel,  Liverpool  Street,  at  7  for  7.30  p.m., 
will  complete  the  programme  for  the  Thursday.  On  Friday  the 
annual  business  meeting  will  take  place  at  De  Keyser's  Hotel  at 
!t.45  a.m.,  and  a  motor-coach  excursion  to  Epping  Forest  and  Rye 
House  will  begin  at  II  a.m.  With  such  a  programme  the  Con- 
vention bids  fair  to  be  a  great  success. 

Bailiffs  ill  Xew  castle-on -Tyne  Tramway  OflSces. — 

At  a  meeting  of  the  Newcastle  City  Council,  on  the  15th  inst.,  in 
reply  to  a  question,  Councillor  Rodgers.  the  chairman  of  the  Tram- 
ways Committee,  made  an  explanatory  statement  as  to  the  Sheriff's 
otKcer  having  been  "  in  possession  "  at  the  tramway  offices,  on 
July  I7th,  following  the  compensation  claim  of  Garland  v.  The 
Corporation. 


Waylcaves     for    Overhead    Mains. — The    Prussian 

Ministers  of  Commerce  and  Public  Works  have  just  issued  an  order 
to  the  Government  officials  for  guidance  in  regard  to  the  relations 
between  undertakers  of  central  power  stations  and  tha  com- 
munal authorities  or  combinations  of  these  anthoritie.><.  It  is 
pointed  out  in  the  first  place  that  in  the  arrangements  made  for 
the  use  of  public  roads,  streets,  ice.  for  mains,  transformers,  kc, 
the  local  authorities  frequently  undertake  to  grant  a  simihir  right 
to  no  other  undertaker  during  a  definite  period.  In  this  the 
Ministers  see  a  great  danger,  as  difficulties  might  arise  therefrom 
later  on  which  (;ould  not  be  overcome  or  only  be  surmounted  at  a 
considerable  sacrifice.  It  is  also  impossible  to  foresee  the  future 
development  of  electrical  supply,  especially  as  the  cost  of  produc- 
tion in  general  shows  a  falling  tendency.  It  ia  therefore  not 
advisable  for  the  local  authorities  to  deprive  themselves  of  the 
possibility  of  availing  themselves  on  a  given  opportunity 
of  tlie  advantages  which  can  be  offered  by  comiJctition, 
particularly  as  they  are  also  at  liberty,  without  entering 
into  an  exclusive  rights  agreement,  to  take  into  account  the 
interests  of  an  existing  undertaking  by  refusing  temporarily  to 
others  the  right  of  way  over  the  streets,  roads,  i;c.,  for  the  trans- 
mission of  energy.  Where  the  poi)ulation  is  dense  and  the  degree 
of  economic  development  of  the  area  of  supply  is  great,  the  Ministers 
express  the  opinion  that  the  success  of  the  undertaking  is  also 
assured  without  the  possession  of  the  exclusive  rights.  If  the 
grsnt  of  such  a  right  cannot  be  avoided,  it  is  submitted  that  it 
should  in  any  case  only  l)e  given  for  a  short  period. 

llig'h-Frcquency  Generators. — A  company  is  to  Ije 

formed  in  Paris  early  in  September,  to  undertake  the  international 
working  of  the  foreign  patents  for  the  Goldschmidt  high-frequency 
generator,  excluding  these  for  Germany  which  are  held  by  the 
Loren/.  Telegraph  Co.,  whilst  the  High- Frequency  Machine  Co.,  of 
Berlin,  owns  the  foreign  patents.  French,  German  and  American 
industrial  and  banking  interests  will  participate  in  the  new  com- 
pany, which  will  have  an  ordinary  share  capital  of  £100,000.  2'>  per 
cent,  paid,  and  lOO.OOii  non-redeemable  deferred  shares,  which  will 
be  entitled  to  45  per  cent,  of  the  profits  remaining  after  a  dividend 
of  G  per  cent,  has  been  paid  on  the  ordinary  shares.  The  High- 
Frequency  Co.  will  receive  for  its  patents  one-half  of  the  deferred 
shares  and  £100,000  in  cash,  and  will  also  take  over  £100.000  in 
ordinary  shares,  upon  which  25  jier  cent,  will  be  paid.  It  is  pro- 
posed to  establish  an  experimental  wireless  service  between  the 
t'nited  States  and  Germany,  .and  the  new  company  wiU  undertake 
the  construction  of  a  large  tower  near  New  York,  whilst  the  tower 
now  being  erected  near  Hanover  will  remain  in  the  hands  of  the 
German  company.  It  is  stated  that  the  decision  to  form  a  foreign 
company  for  the  working  of  the  patents  is  prompted  by  the  cir- 
cumstance that  a  German  company  would  not  be  specially  suitable 
for  negotiating  with  (Jovemment  authorities  in  many  countries. 

Copper. — Statistics  of  copper  supplies,  as  shown  by 
Messrs.  Merton's  circular  for  August  15th,  1912,  show  that  at 
present  the  balance  is  fairly  well  maintained.  The  visible  supplies 
at  mid-month  .stand  at  4t),071  tons,  as  against  44.99i;  tons  for  the 
end  of  July.  Including  Rotterdam  and  Hamburg,  the  figures  are 
51,234  tons,  as  against  50,574.  We  find  that  stocks  in  English 
ports  have  increased  561  tons  in  the  fortnight  :  stocks  at  Havre. 
I,0(i4  tons  :  the  quantity  afloat  from  Chile  is  150  tons  more  than  for 
the  end  of  July.  On  the  other  hand,  the  Australian  consignments 
are  70ti  tons  lower,  the  stocks  in  Rotterdam.  200  tons  down,  and  stocks 
in  Hamburg,  215  tons  less.  The  same  tone  appears  in  American 
stocks,  these  standing  at  22,446  tons  for  the  end  of  July,  as  against 
19,793  for  the  end  of  June.  The  world's  supplies  for  the  end  of 
July  were  73,020  tons,  agpinst  67,:i31  for  end  of  .Tune.  This  is  the 
first  time  the  supplies  have  shown  a  decided  increase  over  a  previous 
tnonth  since  last  September. 

Turning  to  European  supplies  and  deliveries,  we  find  that  the 
arrivals  from  North  America  are  rather  low,  while  the  supply  to 
England  and  France  from  Spain  and  Portugal  is  exceptionally 
high  (1,866  tons  for  the  half-month).  Shipments  from  Chile  work 
out  at  above  average,  and  the  same  from  Australia.  Deliveries, 
however,  are  not  very  brisk,  and  the  revival  of  trade  to  be  antici- 
pated from  more  settled  financial  conditions  will  probably  consider- 
ably affect  the  present  relations  of  supply  and  demand. 

Summing  up  the  general  outlook,  a  writer  in  the  FiiMiwia!  Times 
for  August  21  ith  points  out  that  the  real  underlying  factor  in  the 
market  is  the  enormous  growth  in  the  world's  consumption  of  the 
metal,  which  has  been  going  on  for  a  considerable  time.  He 
further  says  : — "  During  the  past  two  years  consumption  has  been 
steadily  overtaking  production. "  Practically  the  whole  of  the 
increase  has  occurred  in  Europe,  the  Ajnerican  consumption 
having  shown  no  improvement  until  within  the  last  month  or  two. 
The  principal  increase  has  been  witnessed  in  Germany,  and  a  table 
is  given  from  one  published  by  Messrs.  James  Lewis  &  Son,  stating 
the  tigures  as  far  as  available  for  this  year  as  compared  with  the 
same  periods  in  the  two  previous  years  : — 


England  (7  months) 46,163  54,449  48,928 

France  (7  months) 32,587  42,913  45.857 

Germany  0'  months)  ...     77,447  85,188  109,727 

Other  countries  (7  months)        16,939  18,919  23,567 

The  decrease  this  year  in  the  consumption  of  Enghand,  as  com- 
pared with  that  of  1911,  is  to  be  attributed  to  the  coal  strike  and 
other  labour  difficulties.  According  to  this  article,  tr.ade  in  the 
United  States  is  improving.  Supplies  are  not  increasing  in  pace 
with  the  consumption  ;  the  new  properties  opened  up  as  a  result  of 
the  rise  in  1906  have  not,  so  far.  had  so  much  influence  in  this 
direction  as  was  expected. 


306 


THE    ELECTRICAL    REVIEW,     [voi.71.  No.  i,8i3,  AuotrsT  23, 1912. 


Institution  and  lecture   Notes. — Iron  and   Steel 

Institute, — At  the  Autumn  meetinp,  which  is  to  be  held  at  Leeds 
from  September  30th  to  October  4th  inclusive,  18  papers  are  to  be 
read,  including:  the  followin<j  :  — 

"  On   a   'Sew  Type  and   Method  of  Construction  of  Large  ftas 

Engines."     By  A.  E,  L.  Chorlton  (Manchester). 
'  On  the   Thermal-Magnetic  Transformations   of   2.t  per    cent. 

Nickel  Steel."     By  Dr.  E.  Colver-Glauert  (Sheffield)  and  Dr. 

S.  Hilpert  (Charlottenburg). 
■'  On  a  new  Method  for  the   Improvement  of  the  Soundness  of 

Steel  Ingots  by  the  Aid  of  Thermit."      By  Dr.  Hans  Gold- 

echmidt  (Eseen/Rnhr). 
'•  On  a  Method  of  Producing  Sound  Ingots."      By  Sir  Robert  A, 

Had&eld.  F.R.S.  (Sheffield). 
"On  a  New  Method  of  Revealing  Spgregation  in  Steel  Ingots." 

By  Sir  Robert  A,  Hadfield,  F.R  S.  (Sheffield). 
"On  the  Magnetic  Properties  of  Manganese  and  Nickel  Steels." 

By  Dr.  S.  Hilpert  (Charlottenburg),   and   Dr.  W.  Mathesius 

(Worcester,  Mass.,  U.S.A.). 
"  On    Some   Aspects   of    Wire     Drawing."      By    P.    Longmuir 

(Sheffield). 
"  On  RoUing-Mill  Practice  in  the  United  States."     By  J.  Puppe 

D.  Ing.  (Breslau). 

Visits  to  a  large  number  of  works,  including  those  of  Kitson  and 
Co.,  Ltd.,  J.  Fowler  &  Co.,  Ltd.,  J.  Buckton  &  Co.,  Ltd.,  Hathorn, 
Davey  &  Co.,  Ltd.,  Hunslet  Engine  Co.,  Ltd.,  Jtanning,  Wardle  and 
Co.,  Hudswell,  Clarke  4;  Co.,  Ltd.,  J.  and  H.  McLaren,  Walter  Scott. 
Ltd.,  Coghlan  Steel  and  Iron  Co.,  Ltd.,  Monk  Bridge  Iron  and  Steel 
Co.,  the  Leeds  city  lighting  and  tramway  power  stations,  Farnley 
Iron  Co.,  Ltd.,  Greenwood  &  Batley,  Ltd.,  W.  Johnson  &  Sons,  Ltd., 
rairnbairn.  Lawson,  Coombe  \-  Barbour,  Ltd.,  Otto  Cjke-Oven  Co., 
Ltd.,  Taylor  Bros.  &  Co.,  Ltd.,  Yorkshire  Copper  Works,  TTunslet. 
Thos.  Smith  k  Sons,  Rcdley,  Wilson  Hartnell  ic  Co.,  Ltd.,  Leeds 
Raillese  traction  system,  and  many  other  works  of  engineering  and 
industrial  interest.  There  will  also  be  visits  to  Bolton  Abbey, 
Fountains  Abbey,  and  North  Lincolnshire  and  Immingham. 

Explosions  on  Traracars.— <»n  the  lOtli  inst..  at  St. 

Helens,  Michael  Thoma?,  20,  Bond  Street.  Prescot,  was  summoned 
for  travelling  on  a  car  of  the  St.  Helens  Tramways  Co.,  having  in 
his  possession  a  certain  explosion,  ammonite.  Mr.  Kelly,  who 
prosecuted,  said  that  on  July  18th  last  a  number  of  colliers,  con- 
trary to  the  by-laws,  left  iu  a  car,  at  Prescot,  a  tin  box  containing 
a  number  of  ammonite  cartridges,  which  was  a  dangerous  explosive. 
Had  an  accident  occurred  there  might  have  been  a  most  serious 
explosion.  Defendant  was  fined  40?.,  and  ordered  to  pay  the 
advocate  s  fee  and  the  expert  witness's  fee. 

lni)niries. — A  correspondent  asks  for  the  Dames  and 
addresses  of  dealers  in  drawn  tungsten  wire. 

Electrical  Engineers  in  Camp  at  Weymouth. — On 

Saturday  last  the  members  of  the  Dorset  Fortress  Electric  Light 
Co.,  R.E.,  took  to  canvas  on  the  Nothe,  Weymouth,  for  their  annual 
training.  The  company  paraded  at  the  Sidney  Hall  in  the  after- 
noon, and  marched  to  the  Nothe  Common,  where  for  the  following 
fortnight  important  operations  in  electric  lighting  and  engineering 
will  be  entered  upon. 

Will. — Mr.  liobert  Douglas  Xorman,  of  Glasgow,  and 
formerly  of  Edinburgh,  electrical  engineer,  who  went  down  in  the 
Titanic  disaster,  left  personal  estate  in  the  United  Kingdom  valued 
at  £5,973,  of  which  £l,i;tO  is  in  Scotland. 

The  Shops  let.— At  the  Burufey  Police  Court  last 
Friday.  Mr.  James  Batty,  electrician  of  Market  Street,  was 
summoned  for  failing  to  affix  in  his  shop  the  specified  notice 
intimating  the  day  of  the  week  on  which  assistants  are  not 
employed  after  half-past  one  o'clock.  On  behalf  of  the  Corpora- 
tion, who  prosecuted,  Mr.  Gray  stated  the  Act  had  been  in  force 
three  mouths  and  there  were  shopkeepers  who  either  did  not  or 
would  not  take  any  notice  of  its  requirements.  Mr.  Batty  said  he 
had  a  notice  in  his  shop  window,  but  Sergt.  Ritcliffe  stated,  that  it 
was  not  the  one  required,  as  it  referred  to  the  closing  of  the  shop 
only.  Mr.  Batty  :  I  received  no  warning.  The  Magistrate's  Clerk  : 
Ignorance  is  no  excuse.  You  must  have  a  notice  in  the  prescribed 
form.  Mr.  Baity  being  willing  to  affix  the  notice,  he  was  let  off 
on  payment  of  costs,  no  conviction  being  recorded. 

A-ppointments  Vacant. — 'Lecturer  and  instructor  in 
dynamo  design  (£250),  also  a  junior  assistant  in  electrical  engi- 
neering (si- 100).  for  the  City  and  Guilds  Engineering  CoUege, 
Exhibition  Eoid  ;  meter  tester  for  D.c.  work,  at  Birmingham 
Cirporation  electricity  supply  department  (30s.).  See  our  advertise- 
ment pages  to-day. 

Annual  Excursion. — On  Saturday,  August  17th;  well 
over  300  of  Messrs.  A.  ReyroUe  &  Co.'s  employes  travelled  by  special 
train  to  Redcar.  where  a  most  enjoyable  day  was  spent.  Sports 
were  held  on  the  sands  in  the  morning,  and  lunch  and  tea  were 
served  in  the  Cleveland  Hall,  where  speeches  were  made  by  various 
members  of  the  staff,  commenting  on  the  success  of  the  firm,  at 
whose  excursion,  some  20  years  ago,  only  11  members  were  present. 

Educational  Notes, — The  Uxn-ERSixv  of  Liverpool 

(FAcrLTT  or  ExGixrERiNc).— Particulars  of  the  professors  and 
lecturers  in  electrical  and  other  engineering  subjects  for  the  1912-13 
session,  which  opens  on  Thursday,  October  3rd,  are  given  in  an 
announcement  which  appears  in  our  advertisement  pages  todav. 


OUR    PERSONAL    COLUMN. 

Tlic  Editors  invite  electrical  e»gi>icerx,  ichct/icr  connrcfed  icith  the 
technical  or  the  commercial  .side  of  the  profession  and  industry, 
also  electric  tramicaij  and  railway  n/ficials,  to  heep  readers  nf  the 
Electrical  Review  yw-s^rf  as  to  their  morements. 


Central   Station    Officials. —  Mr.  H.  P.  Bavnham, 

assistant  electrical  engineer  at  Whitehaven  electricity  works,  has 
been  appointed  to  the  post  of  works  superintendent  at  the  Carlisle 
Electricity  Works,  and  on  Friday  last  he  was  presented  with  an 
electroplated  tea  service  and  tray.  The  presentation  was  made  by 
the  chairman  of  the  Electricity  Committee  (Alderman  J.  R. 
Musgrave),  supported  by  the  vice-chairman.  The  borough  elec- 
trical engineer  (Mr.  B.  Sankey)  expressed  his  regret  at  losing  Mr. 
Baynham,  who  had  been  associated  with  him  for  the  past  eight 
years. 

Me.  C.  R.  Marshall,  of  the  Grays  U.D.C.  Electricity  Depart- 
ment, has  been  appointed  charge  engineer  at  the  St.  Albans  power 
house,  of  the  North  Metropolitan  Electric  Power  Supply  Co.  On 
leaving  Grays  he  was  presented  with  a  gold-mounted  fountain  pen. 

Mr.  W.  May.vll  Milnes,  assistant  electrical  engineer  at 
Burnley,  has  been  appointed  chief  mechanical  and  electrical 
engineer  to  the  tramways  department,  Coventry.  There  were  250 
apiilicants,  and  Mr.  Milnes  will  take  up  his  new  duties  a  month 
hence. 

Trainwa.v  Officials. — Mr.  (Jko.  Hoskixg,  late  senior 
inspector  of  the  Plymouth,  Stonehouse,  and  Devonport  Tramways 
Co.,  has  been  presented  by  the  directors,  in  recognition  of 
30  years'  service,  with  an  upholstered  armchair. 

General. — A  Dublin  newspaper  referring  to  Mr.  So"^vter's 
recovery  after  his  serious  accident  at  Bray,  says  :  "  After  the  occur- 
rence Mr.  Sowter  displayed  the  greatest  fortitude,  and  actually 
dictated  his  will  while  he  lay  in  a  mangled  condition  prostrate  on 
the  earthen  floor  of  the  works.  He  retained  consciousness,  though 
he  suffered  considerable  pain,  while  being  conveyed  from  Bray  to 
St.  A'inceat's  Hospital,  Dublin,  in  a  motor-car.  In  this  institution 
a  very  successful  operation  was  performed  upon  him  by  Surgeon 
Kennedy,  and  his  rapid  recovery  has  been  looked  upon  as  mar- 
vellous by  the  medical  staff  connected  with  the  hospital.  One  even- 
ing last  week,  accompanied  by  Surgeon  Kennedy,  Mr.  Sowter  was 
removed  from  the  hospital  and  driven  in  a  motor-car  to  his  resi- 
dence, where  he  was  received  with  delight  by  his  wife  and  young 
family.  It  is  understood  that  when  Mr.  Sowter  regains  his  old 
strength  he  will  continue  to  manage  the  electric  light  works  of  the 
'  Brighton  '  of  Ireland," 

On  August  8!h  Mr.  J.  Rodgers,  assistant  engineer  at  the  Govern- 
ment Electricity  Works,  Malta,  was  presented  by  Mr.  MuUer,  chief 
engineer,  on  belialf  of  the  staff,  with  a  silver  cigarette  case,  on  the 
occasion  of  his  leaving  to  take  up  a  similar  position  in  England. 

Mr.  Stanley  J.  Goddai:d,  President  of  the  Constantinople 
Telephone  Co.  (Societe  Anonyme  Ottomane  des  Telephones  de  Con- 
stantinople), and  Me.  W.  AV.  Cook,  consulting  engineer,  left 
London  by  the  Orient  Express  on  Saturday,  24th  inst.,  on  a  visit 
to  Constantinople. 

Obituary, — An  Exeter  paper  reports  the  death,  at  the 
early  age  of  49  years,  of  Mk.  Frank  Golding,  electrical  engineer 
at  tlie  Devon  County  Asylum. 

According  to  news  received  by  the  Western  Daily  Mercury,  at 
Plymouth,  the  death  has  occurred  of  Me.  C.  O'Brien  Shaw,  chief 
electrician  of  the  Eastern  Telegraph  Co.'s  steamship  Klrctra,  at 
Zanzibar.  Deceased,  prior  to  going  abroad,  was  electrician  of  the 
ss.  John  Pender,  the  E.T.C.'s  depot  ship,  which  has  moorings  in 
Stonehouse  Pool.  Mr.  Shaw  was  the  son  of  the  late  Capt.  Sir  E. 
Massey  Shaw,  K.C.B. 

The  Morniny  Post,  in  referring  to  the  death  of  Capt.  Arthur 
■ft'lLLIAM  .Stiffe,  suddenly,  at  Goring-on-Thames,  at  the  age  of  81 
years,  says  that  in  1862  he  was  employed  on  special  survey  duty  for 
the  laying  of  telegraph  cables  in  the  Persian  Gulf.  The  following 
year  he  was  on  special  duty  in  Turkish  Arabia,  and  in  October  was 
appointed  engineer  of  the  Persian  Gulf  Telegraphs,  and  to  the  com- 
mand of  the  Amherwitch.  Capt.  Stiffe  was  afterwards  officiating 
Director  of  the  Telegraphs  and  Port  Officer  of  Calcutta.  He  was  a 
member  of  the  Institution  of  Electrical  Engineers.  In  1890  Capt. 
Stiffe  was  engineer-in-chief  of  the  Halifax-Bermuda  Cable  Expedi- 
tion. 

According  to  the  Times  "Deaths  "  announce uients,  Mr.  Walter 
A.  R.  Knight,  A.I.E.E.,  superintendent  of  Eastern  Extension 
Telegraph  Co.  at  Cape  St.  James,  Saigon,  passed  away  in  London  on 
9th  inst.,  at  the  age  of  41  years. 


NEW    COMPANIES    REGISTERED. 


Albert  Green,  Ltd.  (123.688)— This  company  was  registered 
on  August  10th,  with  a  capital  of  i'16,000  in  £1  shares,  to  carry  on  the 
basiness  of  wire  covering,  gimp,  coi-d.  bi-aid,  tassel,  tape,  trimming,  elastic, 
electric  cable  and  wire  manufacturers,  &c.,  to  acquire  the  business  earned  on 
by  ,\,  Green  at  New  Normanton  Mills  and  Agar  Street,  Derby,  and  Wirksworth, 
Derbyshire,  and  elsewhere.  The  subscribers  (with  one  share  each)  are  : — 
A.  Green,  48,  Derby  Lane,  Derby,  trimming  manufacturer;  T.  Walton,  The 
Bank  House,  Normanton  Koad,  Derby,  bank  manager.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  first 
are  A.  Green  (chairman), and  others  to  be  appointed  by  him  ;  guaHScation,  100 
shares.     Registered  office,  New  Noi-manton  Mills,  Derby. 
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Arg:«iitIno    Trninwnys    and   Power    Co.,   Ltd.  (123,780).— 

Rcgi'^turocl  AiiKUHt  ir>t)i,  by  Budd,  Jolintion  A  JockH,  '21,  Austin  Friars,  E.G. 
Capital,  i:r.OO,000  in  ijr.  shares.  Objoota  :— To  ac(iuiro  tho  bonefU  of  any  con- 
oeHHiuns,  KrantH,  (locreos,  rightfl,  powers  anJ  privilegen  which  may  be  granted 
by  any  munioipal  or  otlier  authority,  and  pfirticularly  those  rolatinK  tn  the 
construction  or  working  of  oleotric  tramwuy  linos,  pownr  wtation,  railway 
lines,  or  other  public  workH,  and  to  undertake  and  carry  out  Iho  same  or  any  part 
thereof;  to  ai-iiuiro  or  construct,  equip  and  work  tramways,  railways,  water- 
works, factories,  and  public  or  pi  tvate  buildinsH  and  workw  ;  to  carry  on  the  busi- 
nesBof  an  elootrii- light,  power,  and  supply  c(Miipaiiy,  Ac.  The  signatories  (with 
one  share  each)  are  — K.  Porter,  M.  Newman  Road,  Plaistow,  K.,  clerk; 
H.  S.  Lewis.  :i:j.  Wnverley  Road,  South  Woodford,  accountant:  W.  H. 
Jackson,  Uj,  Park  Hall  Road,  East  Finchley,  N..  accountant;  A.  8.  Jacks.  24, 
Austin  Friars.  K.C.,  solicitor;  O.  A.  May,  U4,  Htamford  Hill,  N.,  clerk;  O.  P. 
Pleasancc,  h,  Tintern  Road,  Wood  Green,  N,.  okrk ;  R.  Ciive,  20,  Bcverabrook 
Road,  Tufnell  Park,  N.,  olerk.  Rcgit^tered  without  articles  of  association.  A 
letter  from  the  solicitors  nCates  that  "  there  are  no  directors  of  the  company 
who  have  consented  to  act." 

Riislidcii  aiitl  District  EI<*itric  Supply  Co.,  LUU  (123.08:0. 

—This  company  was  reiiistered  on  AuKUst  lUh,  with  a  capital  of  i'aii.OOO  in  tl 
ghares,  to  take  ft  transfer  of  the  undertaking  authorised  b>  tho  Rushden  and 
District  Electric  I.ightinjs'  Order,  1J12,  to  produce  and  supply  electrical  energy 
within  the  limits  of  supply  prescribed  by  the  said  order  and  any  orders 
aniendim^  or  extondir^  iht?  same,  to  carry  on  the  busimss  of  suppliers  of 
electric  light  and  power,  electrical  engineers,  metal  workers,  contractors 
for  tho  supply  of  electrical  plant,  i&c,  and  tn  adopt  an  n^'reemcnt  with  F.  H. 
Thornton,  B.  Sampson  and  J.Clark.  Tho  subscribers  (with  one  share  each) 
are:-l'.  H-  Thorntnn,  Kiuk'sthorpe  Hall,  Northampton,  gentleman:  W. 
Jam's,  ai,  Billing  Uoad.  Nurtharapton,  gentleman:  E.  M.  Browne,  21,  Tho 
Drive,  Northamptun,  solicitor;  (J.  H.  Jackson,  2*2,  The  Crescent,  North- 
arapton,  engineer  ;  E.  W.  Sykes,  Oil,  Colwyn  Itoad,  Northampton,  gentleman  ; 
B.  tiampson,  :Ji,  Market  Square,  Northampton,  gentleman  ;  H.  8t.  J.  Browne, 
21,  The  Drive,  Northampton,  solicitor.  Private  company.  Tho  number  of 
directors  is  not  to  bo  Icbs  than  three  or  more  than  seven ;  the  Hist  are  F.  H. 
Thornton,  B.  Sampson  and  J.  Clark;  <|ualiIicalion,  X*2U0  ;  romuneration,  £G0 
per  annum  divisible.  Solicitors,  Browne  A  Wells.  Norihampton.  Registered 
by  Jordan  &  Sons,  Ltd.,  lItiU7.  Chancery  Lan..  W.C. 

Bourton-on-llie-\Vator  Eleclric  lA^Ui  and  Power  Co.,  Ltd. 

(K:I.628).— This  company  was  registered  on  August  7th  with  a  capital  of 
£1,250  in  £1  shares,  to  cany  on  the  business  of  an  electric  power,  light  and 
supply  company  in  all  its  branches,  c  ioctncians,  mechanical  engineers  and 
suppliers  of  eh^ctricitv,  Ac.  The  subscribers  (with  one  share  eachi  are  :— L.  E. 
Jones,  OrchBrdlei^■ll. "pinner,  Middlesex.  Kcntltnian;  8.  T.  Bacon,  CO,  Cum- 
berland Uoad,  Acton.  W.,  clerk;  W.  G.  C.  Masham,  M,  New  Broad  Street, 
K.C,  secretary  ;  H.  M.  Andrews,  M,  New  Bread  Street,  E.C. ;  Q.F.Moore. 
J. P.,  Chardwar,  Bourton-on-theWater ;  O.  L.  Hartwell,  Bourton  onlhe- 
Waler,  ironmonger;  J.  A.  Bloss,  Bourton-onthe-Water,  auctioneer.  Mini- 
mum  cash  subscription,  100  shares.  The  nnniber  of  directors  is  not  to  be  less 
than  two  or  more  than  five  ;  the  tlr^t  are  H.  T.  Harrison  and  W.  Bigys  ;  quali- 
floation  (except  Hrst  directors),  A'50.  Solicitor,  T.  F.  Bowman,  02,  London 
Wall.  E.C. 

Marro  Manuracturinj?  Co.,    Ltd.   (12:t.745).  -This    company 

was  registered  on  August  1 1th,  with  a  capital  of  £2,000  in  £1  shares,  to  carry 
on  the  business  of  manufacturers  of  and  dealers  in  lamps,  mantltp,  burners, 
dims,  globes,  brackets,  shades,  glasses,  galvanometers,  ammeters,  voltmeters, 
carbons,  switchea,  motors,  batteries,  stores,  turbines,  pipes,  wires  and  appli- 
ances used  in  connection  with  gas,  electricity  or  other  iUuminant  or  generator 
of  heat,  light  or  power,  asbestos  packing  and  rubber  for  machinery  belt  dress- 
ing, solvents  and  articles  of  rubber,  or  in  which  rubber  is  or  may  be  incorpo- 
rated, Ac,  and  to  adopt  an  agreement  with  C.  Salomon  and  8.  Salomon.  The 
subscribers  (with  one  share  each)  are  :— C.  H.  Busch,  1'2.  Curzon  Road,  Mus- 
woU  Hill,  N.,  secretary;  8.  Salomon,  39,  St.  John's  r-.ane,  E.C,  director. 
Private  company.  The  "first  directors  are  C.  Salomon,  8.  Palomon,  C.  Krecke 
and  C.  H.  Busch.  Remuneration  £10  each  per  annum.  Registered  oftice,  39, 
St.  John's  Lane,  E.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


N'ewcasUe-iipon-Tjne     Eletti-ic     Supply     Co.,     Ltd.— A 

mcmoranduin  o(  satisfaction  in  full  on  various  dates  ending  January  1st,  1912, 
of  tlrst  debentures,  created  October  3rd,  1901,  securiuit  £260,000  and  (coond 
debentures,  dated  from  January  91st,  1907,  to  November  3rd,  1908,  securing 
i;it9,000,  has  been  tiled. 

Vonner  Time  Rwitelies,  Ltd.  — A  mpmorandum  of  eatisfaction 

totheex>entof  i'6U0  on  July  1st,  1912,  of  debenture,  dated  July  lOlh,  1911, 
securing  A'<'),000,  has  been  filed. 

West   Africiui    Telegraph  Co.,  Ltd.  (2 l,fi2i;').— Return  dated 

May  29th,  filed  June  4th,  1912.  capital,  £100,000  in  £10  shares;  23,109  thares 
taken  up  ;  £231,090  paid.    Mortgages  and  charges  :  Nil. 

Vr.  Lucy  &  Co.,  Ltd.  (."ilflOSI— Return  dated  June  1st.  filfd 
June  16lh,  1912.  Capital,  £15,000  in  £10  shares  (2r.O  preference  aid  1,2£0 
ordinary);  1,030  ordinary  and  250  prefererce  shares  taken  up:  £10  per  share 
called  up  on  781  ordinary  and  260  preference  ;  £10,310  paid  ;  £2,490  consideitd 
as  paid  on  249  ordinary.    Moiteages  and  charges  :  £7,0U0. 

International    P.A.Y.E.    Tranicar    Co.,    Ltd.    (1,178F.)— 

Particulars  filed  July  31st,  1912;  capital,  $3,750,010  in  *3  shares.  Registered 
in  Canada  on  November  loth,  1911.  Binifh  addiess,  0,  Bread  Street  Place, 
E.G.,  where  H.  M.  Howard  is  authorised  to  accept  service.  Directors;  Rt. 
Hon.  Eail  Clanwilliam,  Sir  Francis  Lowe,  M.P.,  0.  Steel,  H.  J.  Bttckmaster, 
D,  McDonald,  R.  L.  Macduffle  and  L.  C.  Hupptrt. 

Northern    Counties    Eleetricity   Supply,   ltd.   (67,924).— 

Return  dated  June  21st,  flled  June  16th,  1912.  Capital  £200,000  in  £1  shares. 
149  990  shares  taken  up.  £1  per  thaie  called  rp  on  146,S90.  £145,9tl  5s. 
paid,  including  £1  5s.  paid  on  10  shares  forfeited.  £4, COO  considered  as  paid 
en  4,000  shares.    Mortgages  and  charges  :  £190,000. 

Wolverhampton  District  Electric  Tramways,  Ltd.  (tiS.SJo). 

-Return  dated  May  16th,  flled  June  3rd,  1912.  Capitol,  £2C0,Cf0  in  £5 
shares.  32,200  shares  taken  up.  £5  per  share  called  up  on  31  950  LLd  6s.  per 
share  on  260.     £'69,812  10s.  pad.      Mortgages  and  charges  :  £89,000. 

W.  A.  MeadoTTS  &  Co.,  Ltd.— Bond  and  debenture  by  way  of 
indemnity  and  se-urity,  dated  July  31st,  1912,  to  secure  £608,  charged  on  crm- 
pairj's  piopeity  and  undertaking,  including  unctUed  capital.  Holder:  J, 
boulton,  Hanley,  Staffs. 

Midland  Electric  Manufacturing'  Co,  Ltd.— Second  mort- 
gage debenture  dated  July  81st,  1912,  to  secure  £i,Ct0,  chaiged  on  the  com- 
pany's undertaking  and  property,  present  and  future,  including  uncalled 
capital.  Holders:  F.  H.  Jordan  and  J.  H.  Prince,  4,  Temple  Row  West, 
Birmingham, 

Siemens    Bros.    Dynamo    Works,    Ltd.    (88,928).— Return 

dated  July  18th,  filed  July  23id,  1912.  Capital  £a:0,COO  in  £10  shares.  20,000 
shares  taken  up.  £10  per  share  called  up  on  seven.  £70  paid.  £199,980  con- 
sidered as  paid  on  19,993.    Mortgages  and  charges  :  £200,000. 


Telegrnpli    Condenser   Co.,    Ltd.   (iin,oiS) —Return  dated 

January  lOth  (Hli.d  Aiigubt  14th),  1912.  Capital  £.5,000  in  £1  shares.  2,000 
shares  taken  up.    £2,000  considered  as  paid.    Mortgages  and  charges :  Nil. 

Vcritys,  Ltd.  (I!i,7(<»).— Return  dated  July  l.'.'h,  1912.  Capital, 
£210,000  in  7.000  6  per  cunt,  first  prct.>rcnco.  7.000  0  per  cent,  second  preference 
and  0,980  ordinary  sbaro.1  of  £10  each  and  '200  manage/inenc  shares  of  £1  each. 
7,000  llrst  preference,  7,000  second  preference,  O.iWO  ordinary  and  200  manage, 
mont  shares  taken  up.  £1  per  share  called  uji  on  M  manai,'emrnt  and  £10  per 
share  on  4,(J70  lirst  preference,  7,0CO  second  pref<-rance  and  2,430  ordinary, 
£1U.0:)0  paid.  £i;.';,470  considered  as  paid  on  170  managcincnt,  2,330  flrit 
preference  and  1.200  ordinary.    Mortgagos  and  charges  :  £00,000. 

Banbury  and  District  Electric   Supply  Co.,  Ltd.  (t;5,746). 

—Return  dated  June  11th,  Hied  July  30th,  1912.  Capital,  £25,000  in  £10  sborei. 
All  shares  taken  up.    £25,000  paid.     Mortgages  and  charges  :  £1,000. 

Industrial  Plant  Co.,  Ltd.— Issue  on  ,July  2»;th.  of  £1,000, 
and  on  July  27th,  1912,  of  £200debenlures,  parts  ofaserles  of  which  parllcuUrt 
have  already  been  flled. 

Guildford     Electricity     Supply    Co.,    Ltd. -Particulars    of 

£15,000  second  niortk'age  debentures,  created  July  12lh,  1912,  filed  pursuant  ta 
Sec.  91  (:ii  of  the  Companies'  (Consolidation)  Act,  1908,  the  amount  of  the 
present  issue  being  £10,000.  Property  charged  :  The  compin^'s  undertaking 
and  properly,  present  and  future,  including  uncalled  capital,  subjuct  to 
i"J5,000  Hrst  mortgage  debentures.    No  trustees. 

Campbell  iS:  Ishernood.  Ltd.  (97,971).— Particulars  of  £5,000 
debentures,  created  July  ISlh,  1912,  and  secured  by  trust  deed  of  even  date, 
filed  pursuant  to  Sec.  93  (3)  of  the  Companies' (Consolidation i  Act,  1908,  the 
whole  amount  being  now  issued.  Property  charged:  The  company's  under- 
taking and  pr.  pcrly,  present  and  future,  except  uncalled  capital,  but  including 
electrical  works  in  Raleigh  Street,  Bootle,  Lanes.  Trustees  :  J.  \V.  Davidson, 
0,  Castle  Street,  and  J.  Tattersall,  53,  Lord  Street,  Liverpool. 

A  memorandum  of  satisfaction  In  full  on  July  '29th,  1912,  of  charge  dated 
October  13th,  1911,  securing  all  moneys  due  or  to  become  due  from  the  com- 
pany to  bankers,  has  been  Hied. 

W.  A.  Stevens,  Ltd.  —  Particulars  of  £.").000  debentures, 
created  Jiily22Dd,  1912,  tiled  pursuant  to  Sec.  93  (8)  of  the  Companies'  (Con- 
solidation! Act,  19tH,  the  whole  amount  being  now  issued.  Properly  charged  : 
The  company's  undertaking  ai,d  property,  present  urd  future,  including 
uncalled  capital.     No  trustees. 

Hill,  Harding  &  Co.,  Ltd.-Isfue  on  July  21lh,  1912,  of  £200 

debentures,  pair  of  a  series  of  which  particulars  have  already  been  filed. 

Camborne  Electricity  Supply  Co.,   Ltd.  (."<7,9.'iO)— Return. 

dated  Juno  13th,  flled  June  '20lb,  1912.  *  Ctpital,  £10,OCO,  in  £1  shares.  Wl 
shares  taken  up.  £005  paid,  leaving  £2  iu  arrears.  Mortgages  and  charges  : 
Nil. 

British  Westinghouse  Elect  lic  and  Manufacturing  Co..  Ltd. 

(02,9191 —Return,  dated  May'ilrd,  tiled  August  2nd,  1912.  Capital,  *1,MS,0», 
in  600,CI)0  preference  shiires  of  £:t  each  and  75,000  ordinary  shares  of  S6  each. 
All  shares  taken  up.  £l,.'.90,(luU  pail  on  the  prclerence.  £375,000  conBldeM* 
as  paid  on  the  ordinary.     Mortgages  and  tliargcs  :  £l,4f>8,H53. 

Traflord  Power  and  Light  Supply  (1902),  Ltd.  (72,601)  — 

Return  dated  June  25th,  filed  Juue  '26. h,  1912.  Capital  £80,920  in  Ml  tbarM 
(23,120  preference).  '23,120  preference  and  57,800  ordinary  shares  lakeo  sp. 
£80,920  paid.    Mortgages  and  charges  :  £51,507  lU.  Id. 


CITY    NOTES. 


Tyneside  Trannvajs  and  Tramroads  Co.,  Ltd. 

The  directors  report  for  the  half-year  ending  June  :iOth,  1912, 
states  that  the  surplus  of  receipts  over  expenses  is  £4.970.  which, 
with  the  balance  brought  forward  of  £37;i,  makes  a  total  to  the 
credit  of  profit  and  loss  account  of  £5,342,  and  after  deducting 
interest  on  debentures,  loans,  4;c.,  amounting  to  £1,014,  there 
remains  an  available  balance  of  £4.329.  The  directors  propose 
payment  of  dividend  on  the  preference  shares  (5  per  cent,  per 
annum,  less  income-tax),  £601  ;  dividend  on  the  ordinary  shares  at 
the  rate  of  2\  per  cent,  per  annum  (less  income-tax),  £1,674  ;  to 
the  credit  of  reserve  for  renewals,  depreciation,  and  other  con- 
tingencies, £1,000  (this  fund  now  amounts  to  £11,75(>)  ;  setting 
aside  for  the  reduction  of  registration  and  formation  expenses,  &c., 
£330,  and  carrying  forward  £724.  The  traffic  receipts  show  an 
increase  of- £870,  as  compared  with  the  corresponding  period  of  Iiuit 
year. 

The  half-yearly  meeting  was  held  in  Xewcastle-on-Tyne  on  20th 
inst.,  Dr.  J.  T.  Merz  in  the  chair. 

The  Chairman,  in  moving  the  adoption  of  the  report,  stated 
that  the  increase  in  traffic  receipts  was  slightly  more  than  last  year. 
The  i;869  increase  had  been  made  up  by  increases  of  £832  on 
ordinary  traffic  and  £121  on  workmen's  traffic,  and  against  that  there 
was  falling  off  in  the  holiday  traffic  of  £74,  whereas  last  year  they 
had  to  report  an  increase  of  £127  en  that  item.  This  was  owing  to 
the  state  of  the  weather.  The  principal  portion  of  the  increase  wa» 
on  the  ordinary  traffic.  The  car- miles  run  were  70,095  more  than 
the  corresponding  half  of  last  year,  when  he  had  to  report  a  decrease 
of  582.  The  principal  item  came  from  the  workmen's  traffic.  The 
company  bad  carried  240,404  passengers  more  than  in  the  corres- 
ponding half-year.  The  receipts  per  car-mile  had  been  9'288d., 
which  was  the  maximum  they  had  reached,  as  against  8'870d.  last 
half-year,  and  8'8d.  some  years  ago.  The  expenses  were  going  up 
slightly,  being  6'014d.  against  5'998d.,  and  this  to  some  extent  was 
owing  to  the  increased  repairs  to  the  cars  and  lines,  which,  so  far, 
had  been  defrayed  out  of  revenue.  They  had  not  called  upon  the 
reserve  fund  in  dealing  with  such  repairs.  Since  July  1st  last 
there  had  been  a  falling  off,  the  decrease  amounting  to  £541,  which 
was  almost  entirely  due  to  the  falling  o£F  in  pleasure  traffic,  and  the 
fact  that  last  year  there  was  a  special  increase  as  a  consequence  of 
the  railway  strike.  There  was  nothing  to  alarm  them,  for  they 
quite  expected  at  the  end  of  the  half-year  to  be  as  well,  if  ncit 
better,  off  than  last  year,  because  the  ordinary  and  workmen  • 
traffic  was  still  on  the  increase. 

Mb.  G.  E.  Henderson  seconded  the  report,  which  was  adopted. 
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Liverpool  Overhead  RailMay  Co. 

The  half-yearly  meetinsr  was  held  on  August  13th  in  the  Law 
Association  Uooms,  Liverpool,  Sir  Wm.  B.  Forwood  presiding. 

The  Chairman,  in  moving-  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  228),  congratulated  the  shareholders 
upon  the  encouraging  accounts  before  them.  They  were  the  more 
gratifying  because  the  past  half-year  had  been  one  of  considerable 
anxiety  and  difficulty  to  aU  railways.  The  coal  strike  not  onJy 
seriously  disorganised  traffic,  but  it  added  materially  to  the  cost  of 
all  railway  services,  and  as  a  result,  most  railway  companies  had 
had  to  reduce  their  dividend  by  1  per  cent,  per  annum,  and  so  far 
as  his  researches  went,  the  Overhead  Railway  was  the  only  line 
which  was  able  to  recommend  the  payment  of  an  increased  divi- 
dend. It  was  the  more  gratifying  as  it  was  the  best  dividend  they 
had  paid  during  the  past  10  years.  A  dividend  of  2  per  cent.  ]ier 
annum,  howevei-,  could  not  be  entirely  satisfactory,  but  it  was 
certainly  a  gratifying  improvement,  and  they  hoped  it  might  prove 
the  beginning  of  a  better  state  of  things.  They  must,  however,  not 
be  too  sanguine.  Recent  legislation  in  the  coal  trade  had  added 
considerably  to  the  cost  of  fuel,  and  the  lesson  of  the  late  strike 
imposed  upon  them  the  necessity  of  carrying  reserve  stocks  of  coal. 
The  Labour  unrest  had  not  only  added  to  the  wages  bill,  but  it 
created  an  element  of  uncertainty  as  to  the  future,  and  the  Insur- 
ance Act  still  further  increased  working  expenses.  On  the  other 
hand,  the  growth  in  traffic  made  very  satisfactory  progresi.  They 
had  carried  during  the  half-year  on  the  railway  and  tramway 
5,871,000  passengers,  which  not  only  showed  an  increase  over  the 
same  half  last  year  of  478,000  passengers,  but  it  nearly  constituted  a 
"record,"  being  the  largest  number  of  passengers  they  had  carried 
in  any  half-year  since  1903,  which  was  only  slightly  in  excess  of 
these  figures.  The  increase  had  been  mainly  in  workmen  and  third- 
class  passengers,  and  in  consequence,  the  earnings  per  passenger 
carried  remained  the  same,  rei'd.  per  passenger.  They  were 
earning  before  the  Liverpool  Corporation  opened  its  Dingle  Tramway 
in  1S9S,  r'.iKd.  per  passenger,  and  when  it  opened  its  service  to 
Seaforth  in  liiOO  they  were  receiving  T'.IOd.  per  passenger.  If  they 
had  earned  this  average  upon  the  traffic  of  the  past  half-year  they 
would  have  received  an  increased  revenue  of  £4,tiI2,  but  their  fares 
had  had  to  be  reduced  to  meet  the  competition  of  the  Corporation 
Tramways  and  the  Lancashire  and  Yorkshire  Railway.  The  total 
receipts  had  been  *  10,927  against  £37,856  during  the  same  period 
last  year,  being  an  increase  of  £3,071.  On  the  other  side  the 
expenditure  had  also  gone  up  by  reason  of  the  strike  and  the 
increase  in  coal  and  wages  bill,  and  they  had  spent  £28,313  aa 
against  £27,229  last  year,  an  increase  of  £1,084.  Under  the 
circumstances  they  had  done  very  well,  and  much  credit  was  due  to 
the  general  manager  and  his  staff  for  their  careful  oversight  over 
expenditure,  and  the  watchfulness  and  ability  they  displayed  during 
the  coal  strike.  The  proportion  of  expenditure  to  revenue  was 
64'7  per  cent.,  the  best  result  they  had  achieved  in  this 
half  siuce  1900.  They  had  placed,  as  usual,  £1,500  to  renewal 
account,  which  now  amounted  to  £45,  lfi6.  They  had  also 
£1,600  standing  to  the  credit  of  contingent  fund  and 
£1,047  to  the  credit  of  insurance  fund.  Both  of  these  accounts 
had  been  added  to  during  the  half-year.  The  maintenance  of  the 
structure  and  of  rolling  stock  and  electrical  equipment  had  received 
careful  attention,  and  they  were  in  excellent  condition.  To  fill  the 
vacancy  on  the  board  they  had  elected  Alderman  Hyslop  Maxwell. 
Daring  the  many  lean  years  through  which  they  had  passed  the 
directors  had  only  taken  £500  per  annum  out  of  the  £800  placed  at 
their  disposal  l)y  the  shareholders.  With  the  advent  of  better  times 
they  proposed  to  reinstate  the  amount  of  their  fees.  The  chairman 
said  he  could  not  close  without  congratulating  the  city  upon  the 
great  improvement  which  had  taken  place  in  the  trade  of  the  port, 
for  the  traffic  on  their  railway  was  the  best  barometer  of  their 
trade.  At  the  same  time,  they  could  not  place  out  of  sight  the 
increasing  competition  for  our  oversea  trade,  and  it  would  require 
all  the  vigilance  of  the  city  and  dock  authorities  to  enable  them  to 
maintain  their  present  prosperity,  and  it  could  only  be  done  by 
continued  efforts  to  make  Liverpool  the  most  convenient  and 
economical  port  in  the  kingdom.  Nothing  contributed  more  to  the 
economical  and  expeditious  conduct  of  the  trade  of  the  port,  and 
therefore  to  its  prosperity,  than  the  overhead  railway.  The  Rail- 
way Companies'  (Accounts  and  Returns)  Act  would  call  upon  them 
to  render  their  accounts  in  another  form  next  year.  It  would  also 
dispense  with  their  holding  two  meetings  in  the  year,  but  would 
permit  of  their  paying  an  interim  dividend,  and  following  the 
course  adopted  by  other  railway  companies,  they  would  in  future 
only  hold  their  annual  meeting  in  February. 

Me,  H,  C.  Woodward  seconded  the  motion,  which  was  carried 
without  comment. 


Perth  Electric  Tramways,  Ltd. 

The  annual  meeting  was  held  on  Friday  last  at  the  London 
Chamber  of  Commerce,  Oxford  Court,  E.C,  Mr.  Allen  H.  P. 
Stoneham  presiding. 

The  Chairjian,  in  proposing  the  adoption  of  the  relwrt  (see 
Elec.  Rev.,  page  2Gi>),  said  he  was  gratified  to  be  able  to  record  a 
good  increase  in  receipts  over  last  year,  and  even  over  those  of  the 
boom  year  of  1900,  when  they  benefitted  by  the  Exhibition  held  at 
Perth.  He  had  always  said  that  eventually  they  would  make 
large  profit^  and  had  given  reasons  for  the  faith  which  was  in 
him,  and  he  was  glad  now  to  be  aMe  to  congratulate  himself  and 
the  shareholders  that  he  was  not  mistaken.  Even  now,  however, 
they  must  walk  warily.  At  the  meeting  in  1906  he  said  that  they 
ought  to  put  aside  £2.500  a  year  at  least  for  depreciation.  They 
had  not  since  been  able  to  live  up  to  that  good  resolution,  but  this 


year  they  were  setting  aside  £9,000  to  reserve,  which  would  make 
that  fund  up  to  the  figure  it  would  have  been  had  they  put  aside 
the  £2,500  a  year  as  intended.  The  profits  for  the  current  year  pro- 
mised to  be  much  greater  than  those  of  last  year,  but  one  could  never 
be  certain  what  might  happen.  Two  years  ago  the  disastrous  strike 
of  their  workmen  took  place,  which  cost  them  some  £7,000.  Since 
then  they  had  only  narrowly  missed  two  other  strikes,  and  those 
had  only  been  averted  by  substantial  rises  in  wages.  Even  now  the 
men  were  not  satisfied,  and  they  had  appealed  to  the  Federal  Arbi- 
tration Court,  and  one  could  never  tell  what  the  result  would  be. 
There  was  only  one  certainty,  which  was  that  the  company  would 
have  to  obey  the  award  if  it  gave  the  men  an  increase,  and  the  men 
would  certainly  strike  if  it  did  not  give  them  an  increase.  Poli- 
ticians here  were  fond  of  quoting  Australian  methods  as  a  panacea 
for  strikes,  but  the  Arbitration  Act  in  Australia  had  been  nothing 
but  a  means  of  hitting  employers,  without  any  possibility  of 
enforcing  its  awards  when  against  the  men.  That  attitude  of  the 
men  was  one  of  the  reasons  why  the  directors  had  agreed,  subject  to 
the  consent  of  the  shareholders,  to  sell  the  undertaking.  The  present 
time,  however,  was  not  an  advantageous  one  to  discuss  the  proposed 
scale.  The  Bill  for  the  purchase  was  now  before  Parliament.  It 
had  passed  the  Lower  House  and  would,  no  doubt,  pass  the  LTpper 
Assembly  in  due  course,  and  then  receive  the  Royal 
Assent,  but  untU  then  it  would  be  most  injudicious  to 
publicly  discuss  the  matter,  for  at  present  it  was  only  a  provisional 
contract.  As  soon  as  possible  they  would  call  a  special  meeting,  at 
which  full  information  would  be  given  and  full  discussion  invited. 
He  would  then  tell  the  shareholders  why  they  considered  the  sale 
desirable,  notwithstanding  that  the  company  was  just  entering  upon 
the  great  era  of  prosperity  to  which  they  had  looked  forward  so 
long,  and  which  the  directors  had  worked  so  extremely  hard  to 
obtain.  He  could  assure  them  that  the  company  had  really  been 
directed  from  London.  The  board  had  had  to  devote  weeks  at  a 
time  to  its  affairs,  and  to  conduct  very  delicate  negotiations  con- 
tinuously for  the  last  two  years.  They  had  also  had  to  conduct 
numerous  other  lengthy  negotiations  when  they  were  getting 
extensions,  and  had  had  to  commit  themselves  to  those  extensions, 
knowing  that  they  involved  capital  outlay  without  knowing  where 
the  capital  was  to  come  from.  On  several  occasions  they  had  had 
either  to  borrow  the  money  for  the  requirements  of  the  company 
or  to  guarantee  loans  from  their  bankers  in  order  to  carry  to  a 
successful  issue  some  of  the  operations  which  they  had  entered  into 
in  the  interests  of  the  company.  They  had  to  do  that  at 
times  when  the  credit  of  the  company  was  not  good,  and  when 
the  company  was  at  a  critical  stage  of  its  career.  At  a  later  stage 
they  would  ask  the  shareholders  to  vote  them  something  more 
substantial  than  mere  thanks,  and  they  would  have  no  hesitation  in 
doing  so,  because  they  knew  that  if  they  had  not  taken  the  course 
they  did  the  company  would  not  have  been  in  the  position  it 
occupied  today.  They  felt,  therefore,  they  were  fully  and  fairly 
entitled  to  some  share  of  the  profits  now  being  earned  as  a  result 
of  the  exertions  they  had  made  and  the  risks  they  had  run. 

Mk.  Charles  Wren  seconded  the  motion. 

Mr.  Francis  complained  of  the  late  period  of  the  year  in  which 
the  meeting  was  being  held,  and  asked  whether  the  delay  was  due 
to  the  negotiations  with  the  tiovernment  as  to  the  sale  of  the 
property.  He  also  asked  why  the  dividend  was  only  5  per  cent., 
seeing  that  the  earnings  amounted  to  14  per  cent.  Supposing  the 
sale  went  through,  he  would  like  to  know  whether  the  cash  reserves 
would  be  ear-marked  for  the  benefit  of  the  ordinary  shareholders, 
or  whether  it  was  proposed  to  let  the  preference  shareholders 
participate  in  the  distribution. 

Mr.  Andrews  also  expressed  himself  as  disappointed  at  the 
smallness  of  the  dividend,  having  regard  to  the  profits  earned. 

The  Cii.\iRM.\N,  in  reply,  said  the  meeting  was  delayed  because 
the  directors  had  hoped  that  by  now  they  would  have  been  able  to 
have  taken  the  shareholders  into  their  confidence,  and  to  have 
explained  the  agreement  for  sale.  With  regard  to  the 
nece.'sity  of  adding  to  the  reserve  fund,  they  must 
remember  that  the  sale  was  not  yet  through,  and  they 
did  not  know  for  certain  that  it  would  take  place.  If  it  did  not, 
they  would  want  the  present  reserve  fund  and  a  good  deal  more 
besides,  and,  in  the  judgment  of  the  directors,  it  would  be  exceedingly 
unwise  to  pay  a  larger  dividend  until  they  knew  what  the  future 
was  going  to  be.  Should  the  deal  go  through,  they  would  call  a 
special  meeting,  at  which  the  whole  position  would  be  placpd  before 
them.  The  question  as  to  whether  the  cash  reserve  should  be 
divided  among  both  classes  of  shareholders,  or  simply  among  the 
ordinary,  would  be  one  for  the  shareholders  themselves  to  decide, 
it  was  not  a  matter  for  the  directors. 

The  report  was  then  adopted. 


Walter  Scott.  Ltd. — The  report  for  the  year  ended 
June,  1912,  states  that  the  profits  of  the  steel  works,  collieries,  i:c., 
amount  to  £55,552.  The  directors  proposed  to  pay  the  dividend  on 
the  cumulative  6  per  cent,  preference  shares  for  the  year  to  June 
30th,  1912,  and  carry  forward  £655.  The  profits  of  the  past  year 
are  sufficient  to  provide  for  the  payment  of  all  arrears  of  dividend 
on  the  preference  shares.  According  to  an  abstract  of  the  report 
appearing  in  a  financial  daily,  the  steel  works  have  been  well  and 
profitably  employed  during  the  year,  with  the  exception  of  the 
period  covered  by  the  railway  strike  in  August  last  year,  and  the 
national  miners'  strike  in  March  and  AprQ  this  year  ;  but  the 
trade  disturbances  mentioned  have  very  seriously  affected  the  pro- 
duction at  the  collieries,  and  in  a  lesser  degree  the  smaller  depart- 
ments of  the  business.  The  prospects  for  the  current  year,  how- 
ever, are  mnch  more  hopeful,  and  in  the  absence  of  further  labour 
tionbles  a  faiily  prosperons  period  appears  to  be  in  view. 
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lManao.s  Trainwa.vs  and  Lijtlit  Co.,  Ltd. 

TliK  annual  general  nieetinir  wae  held  on  Tuueduy  at  the  offices, 
a,  Cloak  Lane.  Cannon  Street,  E.C.,  Mr.  W.  C.  liurton  prcsidintr. 

The  Ch.muman,  in  movincr  the  adoption  of  the  report  (see  Klec. 
Rkv.,  pajje  2tl7),  said  ho  would  first  like  to  explain  the  apparent 
diHcrepani:y  between  the  surpluH  for  the  year  a^  shown  by  the 
monthly  statements  published  by  the  operatint?  manaKirs.  and  the 
surplus  as  shown  by  the  report.  The  diffi.rence  arose  solely  from 
the  manner  in  which  the  accounts  were  made  up  for  the  final 
report.  The  ^rross  earnings  as  shown  by  the  revenue  account  were 
slightly  hitrher  than  those  shown  by  the  monthly  statements.  The 
looal  auditors  report  showed  the  total  profits  in  Manaos  trans- 
ferrtil  to  London  account  at  £11  :ilil.  Deductinp;  from  that  the 
London  expenses  and  the  debenture  interest  — £It<,;<3S.  there 
remained  a  surplus  of  itai,!!!!:!.  a»  con>j)ared  with  £2.'.Stl7  shown 
by  the  monthly  statements  made  up  from  cabled  returns — a  very 
close  ngrcemcnt.  When  the  directors  considered  the  accounts,  they 
felt  that  with  a  comparatively  new  company  such  as  that,  a 
conservative  policy  should  be  pursued,  and,  therefore,  they  had 
made  special  provis-ions  and  transfers  aKainst  the  revenue  account 
of  a  total  of  £i),6j5.  bringintr  the  net  surplus  down  to  £lt;,HlK. 
Those  transfers  consisted  of  certain  doubtful  items  locally 
charged  to  capital  ;  provision  in  full  against  certain  local 
contingent  liabilities  :  reserve  against  possible  bad  debts : 
the  writing  down  of  the  valuation  of  stores,  and  the 
settlement  of  certain  old  accident  claims  occurring  in 
previous  years.  All  of  those  items  instead  of  being  paid  for  out 
of  revenue  might  have  been  dealt  with  through  the  renewal  and 
contingent  reserve  accounts,  thus  making  a  better  apparent  showing 
for  the  year,  but  requiring  larger  additions  to  the  reserves  out  of 
this  year's  surplus.  The  revenue  account  showed  that  the  gross 
tramway  receipts  had  increased  from  £10/),<'<r.7  to  £K'.i,718  :  the 
gross  lighting  receipts  from  £3H,.">94  to  £35,(;<i2,  and  the  total  gross 
income  from  £i:!it,;i:i!>  to  £147,290.  The  operating  expenses  had 
increa.sed  from  £110,ii7r,  to  £112, •;34,  and  the  net  earnings  had 
increased  from  £2'.i,.'*t;2  to  £H4,(',."i(;,  or  an  increase  of  1(>  per  cent., 
while  the  ratio  of  operating  expenses  to  gross  receipts  had  further 
fallen  from  7.^;.  per  cent,  to  7(i2  percent.  That  ratio  was  still 
undoubtedly  high,  but  the  exporitnceof  the  last  few  months  showed 
that  the  efforts  they  were  making  to  reduce  it  were  being  effective. 
The  capital  expenditure  during  the  year  amounted  to  £7,171.  That 
expenditure  was  largely  due  to  the  extensions  necessary  for 
increasing  the  number  of  public  arc  lamps  and  to  meet  the  demands 
of  new  consumers  in  the  private  lighting  department  and  other 
amounts  in  the  various  departments  of  the  system,  all  of  which 
tended  to  increase  the  earning  power  of  the  undertaking.  Through- 
out the  year  under  review  general  business  in  Manaos  remained 
in  an  unsatisfactory  condition  owing  to  the  continued  comparatively 
low  price  of  rubber,  and  he  thought  it  was  a  matter  of  congratulation 
that  notwithstanding  that,  they  had  been  able  to  show  increased 
receipts.  They  were  hoping  to  add  to  the  revenue  by  the  sale  of 
more  electric  power  and  were  now  negotiating  contracts  for  the 
purpose.  Taking  their  gross  receipts  a«  a  guide,  that  business 
depression  seemed  to  have  culminated  in  May  this  year,  and  now 
the  recovery  which  they  had  hoped  to  have  seen  earlier  seemed  to 
have  commtnced.  The  current  year  had  not  started  in  a  very 
encouraging  way,  but  the  more  recent  returns  showed  improved 
results,  particularly  in  a  marked  reduction  of  operating  expenses, 
and  he  anticipated  further  improvements.  The  number  of  car- 
miles  run  during  the  year  increased  by  nearly  10  per  cent.,  and  the 
number  of  passengers  oarrit d  by  3  per  cent,  from  which  it  could  be 
seen  that  they  could  considerably  increase  their  net  earnings 
without  materially  increasing  the  operating  expenses.  In  the 
lighting  department  the  number  of  public  arc  lamps  increased 
nearly  7  per  cent.,  and  the  number  of  lamps  for  private  lighting 
by  33  per  cent.  After  providing  for  debenture  interest,  London 
office  and  other  expenses,  there  remained  a  balance  of  £16,318,  to 
which  must  be  added  £3,501>  brought  forward,  making  a  total  of 
£19,827.  Out  of  that  the  directors  had  transferred  to  the  con- 
tingencies and  accident  reserve  £2, .500,  bringing  that  account  up 
to  .t  10,0110  :  and  to  renewals  rtserve  £5.000,  making  a  total  to  the 
credit  of  that  account  of  £1.".,000.  That  left  a  balance  of  £12,327, 
out  of  which  they  recommended  the  payment  of  a  dividend  of 
3  percent.,  carrying  forward  .■k;3,327.  On  the  returns  as  they  came 
to  them  a  higher  dividend,  perhaps  4  per  cent.,  might  have  been 
recommended,  but  they  believed  in  a  thoroughly  conservative  policy. 
and  In  only  commencing  the  dividend  at  a  rate  which  was 
practically  sure  to  be  maintained  and  increased  in  the  future. 

Me.  G.  M.  Booth  seconded  the  motion. 

The  Chairm.\n,  in  reply  to  a  shareholder,  said  there  were  no 
motor-omnibuses  in  Manaos,  and  the  condition  of  the  roads  there 
was  such  that  motor-bus  competition  would  be  extremely  difficult. 

Mb.  Cobbe  drew  attention  to  a  circular  which  was  sent  out  some 
months  ago,  and  which,  be  said,  made  some  very  glowing  state- 
ments as  to  the  company's  working,  which  statements  did  not 
appear  to  be  borne  out  by  the  report.  In  the  circular  in  question, 
dealing  with  the  first  nine  months  of  the  year  under  review,  it  was 
claimed  that  the  company  had  made  a  net  revenue,  which  amounted 
to  85  per  cent,  of  the  total  revenue  as  given  in  the  report.  He 
would  be  glad  to  know  if  the  circular  was  issued  from  the  offices 
of  the  company,  and  if  not,  why  it  was  not  ditowned  in  any  way. 

The  Chaikman,  in  reply,  said  that  the  circular  was  not  sent  out 
by  the  company  or  by  the  operating  managers.  He  believed,  how- 
ever, that  the  figures  it  contained  were  correct  in  accordance  with 
the  published  statements  issued  from  the  office.  As  to  the  first 
nine  months  showing  a  large  percentage  of  the  annual  return,  that 
was  practically  always  the  case  with  enterprises  of  that  kind  in  the 
Amazon  valley.  By  far  the  best  months  of  the  year  were  October, 
November  and  December,  and  the  period  in  between  February  and 


September,  inclusive,  were  their  poorest  months.     It  would  not  be 
at  all  unreasonable  that  85  per  cent,  of  the  earnings  for  the  year 
should  come  In  the  first  nine  months. 
The  report  was  adopted. 


Paiffnton  Electric  Li(rhtiii{^  and  Power  Co.,  Ltd. — 

The  annual  report  of  this  company  to  which  brief  reference  was 
made  last  week,  states  that  the  supply  of  current  to  the  Torquay 
Tramways  Co.  commenced  on  September  17th  last.  The  Tramways 
Co.  had  requested  the  company  to  supply  250  KW.  of  electrical 
energy,  instead  of  130  kw.  under  the  agreement.  The  latter 
quantity  had  been  found  totally  inadequate  for  requirements.  The 
additional  plant  to  meet  the  demand  would  involve  a  capital 
expenditure  of  £l,5o(j,  but  its  provision  would  result  in  a  working 
economy  of  about  £200  to  the  company.  The  sale  of  electricity 
had  increased  during  theyear  from  £S23  to  £l,ti<i8.  The  destructor 
revealed  a  profit  of  £142  and  the  wiring  dejiartment  a  profit 
of  £230.  The  depreciation  fund  was  now  £962.  The  directors  and 
auditors  considered  it  sufficient  for  the  plant,  machinery  and 
buildings,  which  had  not  vet  been  installed  four  years.  During  the 
12  months  the  company  had  connected  a  further  46  consumers, 
representing  6,0.'<5  8-c.l".  lamp  equivalents.  The  total  number  of 
consumers  was  now  140,  and  the  lamps  numbered  10,30k.  New 
condensing  plant  had  been  installed  at  a  cost  of  £1,200.  The 
plant,  it  was  estimated,  would  reduce  the  working  expenses  to  the 
extent  of  £4iiO  a  year,  and  it  had  been  found  to  entirely  obviate  the 
vibration.  In  I'.ms  the  company  started  with  eight  customers. 
The  receipts  for  the  first  half  of  the  current  year  were  in  advance 
of  those  of  the  corresponding  period  of  last  year  by  .53  per  cent. 

Dublin    and    Lucan    Electric    Railway    Co.— The 

directors'  report,  which  was  presented  at  the  half-yearly  meeting 
held  yesterday,  states  that  the  gross  receipts  for  the  half-year  from 
all  sources  amounted  to  £3,637,  an  increase  of  £1x2  on  the  corres- 
ponding period  of  1011,  whilst  the  expenditure  decreased  by  £24. 
After  providing  for  debenture  interest  there  is  an  available 
balance  of  £1,120.  out  of  which  the  directors  recommend  the  pay- 
ment of  the  usual  half-yearly  dividend  on  the  5  per  cent,  preference 
shares,  which  will  absorb  £475  ;  that  <20ii  be  set  aside  for  renewal 
of  overhead  wires  ;  and  that  the  balance  of  £445  be  carried  forward. 
The  dividend  warrants  will  be  payable  on  .September  I. 5th. 

Stock  E.vchaD);e  Xoticcs. — Aiiplication  has  betii  nunle 
to  the  Committee  to  allow  the  following  to  be  officially  quoted  : — 

Newcastle  nnd  District  Electric  Lighting  Co..  Ltd.— i:  160,000  G  per. cent, 
second  mortgage  dr-bentures. 

The  Committee  has  ordered  the  nndermentioned  securities  to  be 
quoted  in  the  Official  List  : — 

Aincri.Bii  Tclcijlione  sml  Telegraph  Co.— 825,000,000  additional  Collatorsl 
Tni^t  1  p,.T  lenl.  bonds  of  sl.COO  each,  Nos.  28,(J01  to  5S,000. 

Aberdeen  Suburban  Tramways  Co. — The  report  for 

the  half-year  shows  profit  earned  £1,484.  with  a  balance  of  £3,614 
at  credit  of  profit  and  los,<<  account.  It  is  proposed  that  the 
latter  sum  be  applied  in  adding  to  credit  of  renewal  and  deprecia- 
tion account,  £2,000  ;  payment  of  a  dividend  of  2J  per  cent, 
£780;  payment  of  directors'  fees,  £42;  leaving  to  be  carried 
forward,  £791. 

Ciossley  Brothers.  Ltd. — According  to  the  Finavcial 
Tiiiiex  the  directors  have  issued  a  statement  saying  they  regret  that, 
owing  to  the  dislocation  of  business  caused  by  the  serious  strike  in 
the  company's  works  during  the  half-year  and  to  the  unsettled  state 
of  labour  in  general,  they  do  not  consider  it  advisable  to  pay  an 
interim  dividend  on  the  ordinary  shares.  The  preference  dividend 
will  be  paid  as  usual. 

W.  T.  Henley's  Telegraph   Worhs   Co.,   Ltd.— The 

directors  have  declared  an  interim  dividend  on  the  preference  shares 
at  the  rate  of  41  per  cent,  per  annum,  less  income-tax,  and  on  the 
ordinary  shares  at  the  rate  of  10  per  cent,  per  annum,  free  of 
income-tax.  for  the  half  year  ended  June  30th  last,  both  payable 
August  31st. 

Metropolitan  Electric  Tramways,  Ltd. — At  an  extra- 
ordinary meeting  held  on  14th  inst.,  Mr.  E.  Garcke  presiding,  the 
resolutions  already  approved  relating  to  deferred  shares,  were 
confirmed. 

Northampton  Electric  Light  and  Power  Co.,  Ltd.— 

The  directors  announce  an  interim  dividend  of  5  per  cent,  per 
annum,  less  income-tax,  on  the  ordinary  shares  for  the  half-year. 


STOCKS    AND    SHARES. 


Toesday  Evening. 
The  daily  purchases  by  the  Government  broker  of  substantial  lines 
of  Consols  for  the  Sinking  Fund  continue  to  have  their  effect  in 
keeping  up  the  price  of  the  Funds,  and  this  apords  a  steady 
influence  to  markets  in  general.  There  is  nothing  more  unsettling 
to  the  Stock  Exchange  than  a  persistent  shrinkage  in  the  price  of 
Consols,  for  no  other  reasons  than  are  patent  to  the  general  eye. 
With  Consols  on  the  mend,  confidence  is  at  least  fortified,  it  not 
entirely  restored. 
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Home  Kailways  hardened  up  after  haying  been  flat.  The  fact 
that  this  week's  traffics  run  ag-ainst  tho?e  of  the  worst  part  of  the 
strike  last  year  was  natuvHy  trotted  out  as  a  bullish  arg-ument, 
and  no  doubt  it  has  its  effect  in  rallying  prices.  The  absence  of 
business,  however,  acts  in  the  other  direction,  so  that  the  sapgirg 
process  is  started  very  <  asily  just  now.  A  good  deal  of  atttntion  tts 
been  paid  to  the  Undergrounds,  prices  falling  away  materially  at 
one  time.  For  example,  Metrcpolitans  dropped  2  to  55,  and 
Districts  fell  nearly  as  much  to  31i,  though  in  each  case  there 
have  been  subsequent  recoveries.  City  and  South  Ltndtn  Ordinary 
shed  part  of  its  last  week's  rise,  but  the  Central  London  trio  is 
good,  sustained  by  expectations  of  the  Liverpool  Strett  extension 
traffics. 

Dealings  are  fairly  frequent  in  London  United  Tramways  shares, 
but  en  balance  the  price  is  unchanged,  and  the  Debenture  stock 
shows  a  fall  of  1.  Possibly  some  of  the  holders  are  a  little 
nervous  as  to  the  outcome  of  the  rate  war — as  the  Americans 
would  call  it— which  has  arisen  between  the  LC.C.  trams  and  the 
omnibuses.  British  Electric  Traction  Preferred  stocks  both  fell  ), 
but  apart  from  these  movements  the  market  is  uninteresting. 

Most  of  the  principal  shares  in  the  Electricity  Supply  list  are 
now  quoted  r,v  their  autumn  dividends,  and,  taking  the  deductions 
into  account,  the  actual  changes  are  practically  negligible.  City 
of  London  Ordinary  are  still  cuin  dividend,  and  the  price  has  fallen 
a  sovereign  to  17!  i  while  the  Preference  went  back  to  the  same 
extent,  it  being  declared  that  the  usual  supporters  of  these  shares 
were  "  out  of  town."  Counties,  however,  continue  strong,  and  the 
price  has  advanced  to  l\i. 

We  are  able  to  state  that  negotiations  are  in  progress  in  the  City 
for  the  pre  motion  of  a  ccmpany  to  deal  with  a  new  metal  fiUment 
which,  it  is  claimed,  has  various  advantages  over  the  threads  already 
in  use.  To  what  extent  the  s.^^serticn  is  justified  we  have  had  no 
opportunity  for  testing  ;  but  it  seems  to  stand  to  reason  that  in 
course  of  time  improvements  will  be  made  upon  the  filaments  at 
present  in  use.  The  tupply  ccmpanies  are  hardly  likely  to  welcome 
anything  which  would  have  the  effect  of  still  further  reducirg  the 
consumption  of  cuirint  ;  but  as  they  adapted  themselves  to  the 
altered  conditions  which  the  metal-filament  lamp  introduced,  fo, 
of  course,  will  they  take  whatever  steps  are  necessary  when 
further  developments  occur. 

Canadian  and  American  issues  are,  for  them,  remarkably  quiet. 
The  market  remains  good,  and  Mexican  Light  and  Power,  for 
instance,  rcse  3  points  to  97 J,  part  at  least  of  the  buying  coming 
from  Germany  and  Switzerland.  Montreal  Light  and  Power  has 
risen  substantially,  and  various  bonds  in  this  section  are  5  to  1 
higher.  Rio  Trams  at  160J  are  a  point  lower,  and  here  again  the 
volume  of  business  has  fallen  off  a  good  deal  from  what  it  was 
before  the  holidays  got  into  full  swing.  British  Columbia  Electric 
have  gene  ahead  still  further,  the  Deferred  particularly  beirg  in 
demand  upon  statements  of  the  excellent  season  ii>British  Coliimbia 
and  the  expanion  of  business  generally  ove«  there.  The  bad 
weather  of  the  past  forlnight  in  this  country  has  done  a  good  deal 
to  keep  Stock  Exchange  business  more  active  than  usual,  for  people 
have  been  staying  in  town,  rather  than  go  away,  where  they  have 
been  able  to  make  arrangements  to  do  so. 

The  Marconi  Company  last  week  issued  a  Icng  circular  dealing 
fully  with  its  position  and  prospects,  and  dwelling  more  especially 
upon  the  likelihood  of  the  agreement  with  the  Government  being 
duly  confirmed  when  Parliament  re-assembles  after  the  recess.  The 
immediate  effect  was  to  depress  the  price  still  further,  but  later  on 
came  swift  punishment  for  the  "  bears,"  the  price  running  up 
against  them  to  4i,  from  which  it  dwindled  to  4g  sellers.  This 
influenced  the  price  of  Canadian  Marccnis,  which  hardened  to 
238.  9d.,  though  later  on  it  eased  off  again.  Another  feature  this 
week  has  been  a  sharp  jump  in  West  India  and  Panama  Telegraphs, 
where  a  rise  of  10s.  was  established  in  a  couple  of  days,  the  price 
holding  the  improvement.  This  is  attributed  to  fresh  buying  orders 
from  the  Americans  who  had  the  deal  in  hand  before,  and  who  are 
said  to  be  bent  upon  acquiring  control  previous  to  the  opening  of  the 
Panama  Canal.  The  market  is  a  dangerous  one  for  the  ordinary 
investor,  but  for  the  bold  speculator  who  does  not  mind  the 
possibility  of  the  price  moving  against  him  at  first  there  are 
certainly  attractions  in  these  volatile  shares. 

National  Telephone  Deferred  has  also  come  to  the  fore  again,  and 
has  followed  up  its  improvement  of  last  week  with  a  gain  of 
four  points.  West  Coast  of  America  shares  are  firmer,  and  rises 
have  been  secured  by  Monte  Video  Telephone  Ordinary  and  United 
River  Plate  Telephone  Ordinary.  Both  in  the  Eastern  group  and 
the  Anglo-American  division  there  is  little  going  on,  prices 
remaining  steady. 

In  the  manufacturirg  group,  Babccck  i:  Wilcox  shares  of  both 
classes  are  <^  higher,  and  a  considerable  business  in  all  Iron,  Coal 
and  Steel  shares  is  being  done  in  the  provinces.  The  country 
exchanges  have  the  best  market,  as  a  whole,  for  such  descriptions, 
but  dealers  in  London  complain  bitterly  of  the  restrictive  legisla- 
tion of  the  Stock  Exchange  Committee  as  being  responsible  for  the 
driving  away  of  business  from  this  section  as  well  as  from  others. 
Callenders'  shares  picked  np  to  five.  India  Rubbers  hardened  to 
;ij,  making  a  rise  of  20s.  in  a  fortnight.  A  good  deal  of  quiet 
strength  is  displayed  by  the  rubber  share  market.  Raw  rubber  has 
crossed  the  five-shilling  Rubicon,  and  the  Mincing  Lane  people 
talk  it  still  better,  in  consequence  of  which  there  has  been  a  bear 
scramble  amongst  the  active  shares,  while  investors  are  pickirg  up 
with  quiet  persistence  a  good  many  of  the  others  in  which  there  is 
not  su'^h  a  free  market. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Fort- 

Receipts for      No. 

Route 

Locality. 

night 

the               of 

Total  to  date. 

miles 

ended. 

fortnight.       wks. 

open. 

£ 

£* 

£ 

£* 

Inc. 

Aberdeen     .. 

Aug.  U 

3,442 

-   127 

11 

17.7f6 

-     478 

14-4 

Ayr 

n    17 

1026 

-     76 

18 

6,248 

-f      168 

8 

iBath 

..      1 

1,287 

-     41 

32 

28,314 

-1-  1,558 

1  Birkenhead 

July  t8 

I,U8 

-       8 

16 

19,(  03 

~     618 

13-68 

Birmingham  Corp. 

Aug.  10 

20,9.'3 

-1-2,701 

19 

201,252  1 

+  49,749  |5T17| 

Blackburn   ., 

,1  a 

2,4"4 

-    123 

20 

24,-20  1 

+      296  1  14-621 

Blackpool  Corp.    . . 

„     15 

8,901 

■I-    268 

37,666 

-1-  4,610 

11-87 

Blackpool-Fleetw'd 

,.  n 

4,927 

-   726 

6 

11,711 

-      868 

8 

Bournemouth 

,1   '< 

.■-.,484 

—    118 

191 

37,i81 

■1-      579 

21'66 

Bradford      .. 

„    17 

11,476 

-   920 

20 

U3,fiE6 

-  2,232 

66 

1-2 

Brighton 

,.    18 

3,444 

-1-    166 

20 

22,7(8 

-     709 

9-6. 

Bristol 

„    16 

16,907 

+       7 

226,748 

■1  17,164 

30-6 

Brit.  Eleo.  Trao.  Co. 

Airdrie      . . 

,.      9 

562 

-1-    180 

82 

9,343 

+   2,447 

3-66 

Barnsley  .. 

..      9 

Sf8 

—     15 

„ 

6,469 

—      294 

Barrow     . . 

..      9 

994 

—        2 

,j 

12,117 

+  2,787 

6''S7 

Devonport 

,.      9 

1,'.54 

—    102 

„ 

11,257 

-h   1,691 

8-86 

Gateshead 

..      9 

2,210 

—      81 

„ 

32,8)4 

-      iSi 

11-26 

Gravesend 

..      9 

5C9 

-      76 

„ 

6,568 

—      193 

6-6 

Greenock.. 

■■      9 

1,783 

■H      30 

,, 

26,469 

+  2,777 

7-26 

Hartlepool 

„      9 

746 

—      84 

„ 

8,317 

—      2;3 

6-72 

Kidderminster  .. 

„      9 

467 

—     31 

„ 

3,867 

+        68 

t  Leamington 

„      9 

191 

-     64 

„ 

6,978 

+      396 

Merthyr   .. 

„      9 

6C8 

—     37 

,, 

6,269 

-     a90 

'a-9 

Metropolitan 

..      9 

18,777 

-1,970 

„ 

18  ,881 

+  -9,216 

22 

Middleton 

..      9 

766 

—     33 

,, 

10,6f8 

-        47 

6-6 

Mid.JointCcm'tee 

,.      9 

8,ia 

-H    442 

1^ 

104,185 

+   4,581 

Oldham— Ashton 

„      9 

1.298 

+      47 

19,467 

->    1,411 

9-'l8 

Peterborough     . . 

..      9 

349 

—     15 

„ 

4,868 

■1-      31) 

5-81 

Potteries  . . 

■■      9 

4,842 

+    167 

J, 

60,017 

—  1,665 

29 

Rothesay . . 

..      9 

1,064 

-    148 

„ 

7,111 

-1-      251 

2-76 

Southport 

..      9 

839 

-      62 

„ 

!,6'0 

—      151 

8-17 

B.  Metropolitan.. 

,.      9 

1,1-35 

—   380 

„ 

27  1  9 

-      407 

Swansea   . . 

..      9 

3,088 

■t-      73 

„ 

36,4  94 

1-        60 

i2-6 

Tynemouth 

,.      9 

t82 

-    2f8 

„ 

7.760 

-     693 

8-76 

Weston-s-Mare  .. 

,.      9 

963 

—    231 

jj 

4,312 

-      758 

3 

1  Worcester 

..      9 

888 

-I-       14 

„ 

9,S63 

-        52 

6-76 

Wrexham 

,.      9 

261 

■1-       7 

„ 

3,f36 

-1-      846 

Yorks.  Wool.  Dist. 

,t     9 

2,1£9 

—     77 

„ 

S4,4i7 

-t-      9S8 

« 

Miscellaneous    .. 

„      9 

596 

—     64 

" 

7,319 

■f      169 

" 

Burnley 

..    17 

3,189 

■^      77 

U-18 

burton-cn-Trent  .. 

,.     18 

621 

-     93 

io 

e'.cis 

-     '833 

6-63 

Bury 

„    18 

a,6l6 

-    636 

20 

S6.67H 

—      646 

22-5 

tCardiff 

.,      8 

2,546 

-H      46 

18 

43,686 

-  2,S77 

17-So 

Chatham  and  Diet, 

,.    15 

2,148 

-     19 

13 

27,980 

—     183  .  U-9b 

Cork 

.,    16 

1,016 

—    148 

33 

16,931 

—      {89     9-89 

Croydon 

„      9 

3,766 

■1-    4i9 

19 

35,854 

-     6t9    11-6 

-'76 

tParlingtoD.. 

„    10 

238 

—        4 

19 

4,£04 

f        46 

4-87 

Daiwen 

„     16 

6(0 

+      22 

20 

6,662 

-^      143 

4-i6 

Dover 

,.     10 

670 

-    108 

19 

4.917 

—      350 

4-7<. 

Dublin 

,.     16 

12,305 

-1,803 

41,676 

—  9,011 

64-26 

East  Eam    . . 

,.     17 

2,184 

—    108 

20 

21,429 

—      4C6 

7-87 

'Exeter 

July  26 

867 

—      C5 

17 

6,663 

—      460 

6-6 

Glasgow 

Aug.  17 

35,776 

-3,2^6 

20  ,691 

-  l.ISS 

98 

Hastings 

,.    16 

8,189 

—    114 

19'S 

Huddersfleld 

,.    17 

4,134 

-    21,9 

20 

40',S61 

+  "417 

29-6 

'b 

Hull 

.,    17 

6  0C6 

+    226 

20 

67.';  98 

—       16 

13-5 

— 1 

Ilkeston 

.,    14 

254 

-      44 

20 

2,103 

—     626 

Ipswich 

„    10 

636 

-      79 

19 

9,005 

+         9 

io-6 

** 

Kilmarnock.. 

„    17 

S98 

-      22 

13 

2,802 

—      233 

4-26 

Lancashire  United 

,.    H 

8,074 

—    105 

4a,6-,7 

—      208 

89 

'* 

Leeds 

„     10 

15,792 

+    642 

id 

149,840 

-H  4,963 

112-1 

Leicester     .. 

,.    17 

6,219 

—     76 

83 

f3,t07 

+   2,242 

20 

1  Leitb 

..    10 

672 

-    1C3 

13 

9,132 

-1-        33 

8-72 

Liverpool     .. 

,.     10 

£5,4;5 

+    254 

32 

!8l,£98 

-1  12,141 

117 

'i 

IL.C.O 

„      7 

e3,7C0 

-6,9t3 

';61,401 

-i-3a,001 

140-6 

London  United     . . 

,.    17 

14,348 

-2,811 

33 

2.0,' 51 

-10,100 

Lowestoft    .. 

„    17 

1,074 

—    148 

46 

8,111 

-      621 

8-'6 

1  Manchester 

..    13 

17,0^1 

+    177 

19 

322,180 

■1  12,321 

106 

Newcastle   .. 

„    17 

8,411 

-     98 

87,876 

-K     •J3a 

81-3 

tNewport     .. 

..      3 

7£8 

+      18 

is 

12,t£8 

—      889 

7-26 

" 

Oldham 

,.    18 

4.186 

+    968 

21 

43,663 

■f   2,081 

28 

Pontypridd  . . 

..    '0 

SC6 

+      46 

19 

7,141 

-      916 

6-6 

FortsmoDtb . . 

.,     10 

5,604 

—    954 

19 

48,f54 

-  8,f.l8 

16-76 

Preston 

,.   w 

•2,166 

+    448 

SO 

I6.S84 

-1-      S!02 

10 

Rotherham  .. 

,.   14 

1,602 

+    235 

1' J 

14,114 

+      618 

12 

Balfoid 

„     12 

9,£66 

-       7 

19' 

98,249 

-1-      257 

41 

bheffleld      .. 

..     18 

13.830 

+    341 

21 

138,171 

-1-   !),705 

40 

Bcuthampton 

„     14 

2  981 

-    198 

19 

26,406 

+        S6 

11 

Poathendon-Bea  .. 

"    .,     11 

2,930 

+      85 

20 

17,246 

+    1,940 

7 

1  30Dtb  BhIeldB      .. 

„    10 

758 

—     81 

19 

12,196 

—      283 

10-26 

'iynesfde 

,.     14 

1,(69 

—    124 

7 

3,it6 

—      ;42 

11 

Wallasey     .. 

.,     17 

2,781 

—    103 

19 

23.440 

—      617 

8-72 

Walthamstow 

..     17 

1,£67 

—   365 

20 

16,076 

—      354 

9 

West  Bam.. 

„      8 

5  410 

—   341 

]fi 

60,438 

—  1,778 

16-4i 

1*2 

Wolverhampton   . 

..    14 

2,233 

+      43 

20' 

20,337 

-1-      196 

13-76 

Cen.  London  RIy  . . 

,.    17 

8  486 

+    816 

7 

29,774 

—  1,088 

678 

•46 

City  &  B.  Lon.  Rly. 
Dublin-Lucan  Rly. 

„     18 

6  687 

-      64 

7 

.9  890 

—  1,407 

7-3 

„     16 

678 

—     17 

7 

1,1S6 

—      114 

7 

G.N.  and  City  Rly. 

»     17 

2,478 

—     89 

7 

9,£98 

+        80 

8-6 

L'pool  Overh'd  Rly, 

..     18 

3,636 

-f    816 

7 

la,074 

■1    1,216 

6-6 

Llandudno  Col.  Bay 

„     16 

2,088 

+      94 

87-5 

10,631 

+      186 

6-B 

^^ 

Lend.  Elec.By.Co, 

»    17 

22,860 

+  2,130 

7 

86,096 

+  2,-.00 

21-26 

Mersey  Railway    .. 

„    17 

8  669 

—   498 

7 

13,616 

+      944 

4-6 

Metropolitan  BIy... 

.,     18 

8i;418 

■f  2,640 

7 

117,679 

+   8,667 

2£'76 

Met.  District  Rly,.. 

.,    17 

22.606 

-t  8,288 

7 

88  878 

■<    7,101 

26 

Anglo-Argentine    .. 

„    19 

95.674 

-2,405 

83 

1,670,198 

■1  61  121 

^ 

§AucklKnd   .. 

,.      2 

16.863 

■  2,154 

6 

21,8f8 

■1-  6,6f9 

28-31 

Bombay  (B.K.T.)  .. 
^Brisbane    .. 
Brit.  ColcmbiB  Rly. 

July  18 

6,766 

■(■    163 

29 

67,012 

■t   4,718 

II 

Calcutta 

Aug'.' 17 

8|202 

+    '888 

,, 

Cape  Electric  T.Ld, 

{KalgoorUe.W.A... 

Juiy 

2',m 

,, 

80 

ai'feo 

20'-6 

SLisbon 

Madras        . .        . . 

Aug.' 16 

1,'6'66 

■H   '148 

S3 

24',791 

-f   2,753 

i8'-6 

'-6 

gMontevldeo         . . 

July 

26.486 

-I- 3  423 

9 

263,867 

+  37,699 

Perth  (W.A,) 

Aug.    9 

1812 

-1-    296 

32 

19,660 

+   e,47d 

29 

*  Compared  with  the  corresponding  period  ot  1911,  t  One  week  only. 

;  Irolodes  borce,  steam  «Dd  otbei  rtoelcta,  §  One  moDtb. 
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ENGLISH    ELECTRICITY    SUPPLY    AND   POWER    COMPANIES. 


Bournemonth  ft  Poole,  Ord,    .. 

Do.    41%Pret 

Do.    Second  B  %  Pret. 

Do.     4J  %  Deb.  Stock  . . 
Brompton  &  KonRinKton,  Ord... 

Do.    1%Cum.  Pre! 

Central   Electric  Supply,  4  %  I 

Guar.  Dob.  ( 

Charing  Cross,  West  End  &  City 

Do.    4J  <*,  Cum.  Pre! 

Do.     "  City     Undertaking  "  I 
H  %  Cum.  Prol. ) 

Do.  Do.    1  %  Dob 

Chelsea,  Ord 

Do.    4J%Deb 

City  o{  London,  Ord 

Do.    6%  Cum.  Pret 

Do.    6%  Deb 

Do.    ti  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pret 

Do.    4*%Deb 

Do,    4{  %  Second  Deb. 
FdmundBon's,  Ord. 

Do.    6%  Cum.  Pret 

Do.    4i  %  First  Mort.  Deb,  . . 
Folhestone 

Do.    6%  Cum.  Pref 

Do.    4i%  First  Deb 

Bove 


Btook 

Dividends 

Share. 

(or 

, 

1910. 

1911. 

10 
10 

SJ 

« 

10 

« 

R 

Stocli 

*h 

lit 

fi 

in 

e 

7 

7 

100 

4 

4 

6 

n 

6 

6 

*i 

*i 

6 

*i 

*i 

100 

4 

4 

6 

5 

f> 

Stock 

*>! 

*h 

10 

7 

8 

10 

tl 

« 

Stock 

S 

6 

100 

M 

«« 

10 

fi 

fi 

10 

« 

R 

Slock 

*>i 

*>l 

Stock 

*\ 

*\ 

6 

Nil 

m 

e 

Nil 

Nil 

100 

*l, 

M 

6 

e 

f> 

f> 

100 

H 

*>> 

6 

9 

9 

Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

Aug.  Mtl-, 

Fall 

P.O. 

ta.  a. 

9J-  lOJxd 

4  1 

6    3    4 

fj-    9!xd 
icj—  lOJxd 

4  13    4 

6  11    7 

68  -lOO 

4  10    0 

SJ—    9  xd 

6  11    1 

IS-    fixd 

4    6    3 

97-100 

4    0    0 

4a-  iixa 

S    3    7 

4i-  mi 

4  17    4 

Si-     4i 

S    6    0 

04  -  EC 

4    S    4 

ti-  *i 

6    3    7 

97  -100 

4  10    0 

ir.i-  let 

IJJ-  14 

_1 

4    R    tl 

I 

4    6    9 

118  -133 

4    3    0 

99  -IfS 

4    8    8 

iia-  llj 

+  H 

6    1     1 

US-  isa 

4  17    0 

1C6  -108 

4    8    4 

100  —103 

4    8    3 

^^-     H 

Nil 

:*-   ^ 

Nil 

84-87 

6    3    6 

tlzl\ 

6  It    8 

4  16     8 

92  -  P.l 

4  14    9 

7i-    8 

6  13    6 

Kent  Eleo.  Power,  41%  Deb.  .. 
London  Electric,  Ord 

Do.    8%  Pret 

Do.    4  %  First  Mort.  Dob.    .. 
Metropolitan         

Do,    4i%  Cum.  Pret 

Do.    4(  %  First  Mort.  Deb. . . 

Do.    8j%  Mort.  Deb 

Midland  Electric  Corporation  1 

4i  %  First  Mort.  Deb.  I 

Newcastle-on-Tyne  6  %  Pre!.,  1 

Non-Cum.  f 

North  Metropolitan  PowerSup- 1 

ply,  6  %  Mortgages  (Red.)  ( 

Netting    Hill,   6  %  Non-Cum.  I 

Pret.  f 

Oxford  

St,  James'  and  Pall  Mall,  Otd, 

Do.    7%  Pre! 

Do.    8*%  Deb 

Smitbfleld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7%  Pret... 

Do.    4i  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.     6%  Cum.  Pre! 

Do.    4i  %  First  Mort.  Deb. . . 
WestminBter,  Old, 

Do.    4i%  Com.  Fret 


Stock 

Share. 

lor 

1      , 

1910. 

1911. 

E 

9 

» 

Stook 

4 

4 

Stock 

\' 

n 

1      e 

R 

H 

stock 

4 

4 

6 

6 

4 

6 

4i 

4 

Stook 

it 

4 

Stock 

8<S 

8 

100 

44 

H 

6 

6 

6 

100 

6 

6 

!      10 

6 

5 

7i 

7} 

6 

in 

10 

E 

7 

7 

100 

6 

^ 

s* 

4 

6 

6 

100 

6 

6 

1 

7 

7 

100 

H 

H 

£3 

6 

6 

6 

3 

100 

*h 

44 

6 

10 

10 

6 

*i 

^ 

Closing 
Qnotationi 
Aug.  30tb. 


lit-    78xd 
90  —  93 
78-83 

1^  li 

90  —  98 

,4J-    4i 


t7i-  t9J 

4ij-  n 

101  —104 
10  —  11 

8^11 

98  —101 
97  —  lOu 


8J—    88  xd 
6-68 


+  i 


COLONUL  AND   FOREIGN   ELECTRICITY   SUPPLY   AND   POWER. 


Adelaide,  6  %  Pre! 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%Prcl.    .. 
Cordoba  Lt,,  Power  and  T,,  Ord, 

Do,    6%  Deb 

Gleo.  Lt.  and  P.  of  Cochabamba,  1 

6  %  Bonds  I 

Eleo.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb.  ( 

Eleo.  Dev.  Ontario,  6   %   let) 

Mort.  Bonds  J 

Salgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Eaminlstiquia  Power, 6%  G.  Be. 

Madras,  Ord.         

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  let  M.  Bds. 
Mexican  Lt.  &  Power,  CcmmoD 

Do.    7%Cum.  Prel 

Do.    6  %  1st  Mort.  Gold  Bds, 


6 

R 

fi 

6 

84 

8* 

6 

5 

6 

100 

6 

6 

«100 

7 

7t 

$100 

7 

7 

1 

H 

81 

100 

6 

100 

R 

fi 

100 

6 

6 

$600 

6 

6 

10/. 

Nil 

1 

R 

6 

{SCO 

S 

6 

6 

100 

6 

6 

R 

6 

$100 

4 

4 

$100 

7 

7 

6 

6 

H-  6J 

7J—    8 

06—  98 
114  —119 
120  —124 


94  . 


97 


93  —  94 


18- 

-    23 

llr.t  - 

-KLS 

C9  - 

-  91 

llli  - 

-  !I9 

1(19- 

-11« 

U6i- 

-  984 

6    3    3 

6    6    8 

4  14     1 

6    2    0 

6  17    8 

6  13    0 

8    4    0 

6    8    1 

+  1 

6    7    8 
6  19    1 

+  4 

4  IB    6 

Nil 
8    6    0 
4  14    4 

4  16    a 
6  10    0 

+  8 

4  0  10 
6    5    0 

5  1    6 

Monterey  Rly.  Light  &  Power,  1 

6  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Pcwer  . . 

Northern.  Lt.,  Power  and  Coal, ) 

6  %  l6t  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  NonCum.  Pret.      . . 

Do.    6%  Deb.  Stock    .. 

Roy.  Eleo.  Co.,  Montreal,  4)  %  \ 

1st  Mort.  Deb.  J 

Bhawinigan  Water,  Capital 

Do.    6%  Con.  1st  Mort.  Bonds 

Do.    H  %  Per.  Deb 

Toronto  Power,  4J  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
Ist  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref.  . . 
West  Eootenay  Power  and  Lt.,  1 
Ist  Mort.  6  %  Qold  / 


!    100 

6 

6 

«100 

1 

8 

(600 

6 

6 

stook 

10 

10 

Do. 

R 

« 

Do. 

6 

6 

100 

44 

44 

«100 

4 

6t 

<600 

6 

R 

Stock 
Do. 

IJ 

\\\ 

100 

6 

6 

1      1 

Nil 

Hid. 

lOO 

6 

R 

£8i-  90i 
243  -247 

89  —  43 
240  -260 
109  —114 
101  -108 

£9  —101 
161  —156 
108  -110 
104  -106 

(194-1014 

904—  924 

sS-lA 

1064—1074 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat,  Trust 
Anglo-American  Telegraph 

Do,    6%  Pret 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5  %  1 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  Umted  States  Cable 
Direct  W.  India  Cable,  4i  %1 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do,    4%  Deb 

East  and  B,   Africa  Tel.   4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph       . . 
Indo-European  Telegtaph 
Mackay  Companies  Ccmmon  .. 

Do,    4%  Cum.  Pret 

Marconi's  Wireless  Telegraph 

Do,    7  %  Cum,  Partio,  Pref. 


10 

Nil 

4t 

stock 

B 

5 

$100 

8 

Bt 

$1000 

4 

4 

j  Stock 

8? 

H 

1    Do. 

fi 

fi 

Do. 

80/. 

bO/- 

100 

6 

6 

6 

7 

Stock 

4 

4 

10 

fi 

fit 

10 

10 

10 

6 

4 

4+ 

6 

1(1 

10 

1      10 

44 

5 

100 

44 

44 

stook 

7 

B+ 

Do. 

84 

84 

4 

10 

7 

Bt 

Stock 

4 

4 

26 

4 

4 

10 

H 

6+ 

10 

R 

6 

10 

1H 

18 

26 

13 

fit 

tuo 

6 

5 

(1(0 

4 

4 

1 

fi 

20 

1 

16 

n 

Monte  Video  Telephone,  Ord. .. 

Do.    6%  Pref 

National  Telephone  Def. 

New  York  Telep.,  41%  Gen.  Ends, 

Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs.  J 

Router's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  4J  %  1 
Deb.  Bed.  / 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1   to   1,5001 

guar,  by  Braz.  Bub.  Tel.  J 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  3nd  Pref, 

Do.    6%  Debs 

Western  Telegraph,  Ltd, 

Do,    4%  Deb 

Western  Union  4i  %  Fdg.  Bonds 


Cert. 

Stook 


fi 

R 

B 

R 

fi 

6 

44 

44 

8 

H 

R 

fi 

4 

4 

4 

4 

B 

Bt 

6 

fi 

44 

44 

H 

8 

B 

R 

24 

114 

4 

4 

If 

i 

R 

fi 

6 

fi 

B 

1) 

7 

fit 

4 

4 

44 

44 

!:.•=-    lA 

+  3'- 

u-   Is 

147  —149 

-(4 

lOO-lOl 

l^i —     ISj 

1-.^ —     Ig^ 

88  —  90 

98  -ICO 

If}—  1C| 

127  —130 

99  —101 

Sj—    6 

-I- A 

1?,*-    1  i 

-tsV 

96  —99 

3  —    Si 

-1-  «, 

lOi—  105 

9l-10| 

IO04-IO2I 

123-  isi 

67  —  99 

100  -103 

Unless  oinetwlse  staled,  all  sbatea  are  Inlly  paid.  t  Interim  dividend. 
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ELECTBIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


Do. 


Bsth  Trams,  Fret,  Ord 

Do.    6%Pref 

Do.    4i%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

7%  Non-Cum.  Pr'f. 
B  %  Perp.  Deb.      . . 

Do.  H  %  and  Deb. 

Central  London  Railway,  Ord. 

Do.    Prel 

Do.    Def 

Do.    4  %  Deb 

City  &  SoQtb  London,  Ord. 

Do,    6  %  Pref.,  1891    . . 

Do.        Do.         1898    .. 

Do.        Do.         1901    .. 

Do.        Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Eleo.  Railw'ys,  4  %  Deb. 
London  United  Trams, 5  %  Pref. 

Do,    4%  Deb 
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Do,    fully  paid  . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref. 
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REVIEWS. 


Steam  Turbines.     A  Short  2'reatixe  on  Theory,  Design  and 

Fielil  iif  OpiTdlion.     By  Joseph  Wkkha.v  Roe,  M.E. 

Ijoiidon  :  Hill  Publishiiijj  Co.     Price  Rs.  (id.  net. 

This  book,  of  coininieiit  size,  is  intended,  as  stated  by 
the  author  in  his  preface,  to  serre  as  a  text-book  foi 
students,  and  as  n  treatise  on  the  principles  and  general 
design  of  turbines  for  the  engineer.  The  scientific  ])rin- 
ciples  involved  in  turbine  problems  are  gone  into  in  turn 
with  brevity  and  in  ii  clear  sequence,  and  the  foiniu'ic 
deducted  from  the  facts  arc  quoted  and  explained. 

The  mechanical  problems  wiiich  form  to  very  important 
a  part  of  turbine  design  have,  perhaps,  tco  little  space 
assignetl  to  them.  The  work  has  the  effect  of  a  summary 
of  present  knowledge  on  the  j-nbjcct,  and  it  hardly  falls 
within  its  scope  to  allude  to  tlic  niishajis  from  which  tuibine 
builders  have  learned  so  much.  The  illustrations  are 
numerous  and  excellent. 


The  Ei'olulion  of  the  Panons  Steam  Turbine.     15y  Alk.x. 

RicH.MtusoN,  A. I.N. A.     London  :  Offices  of  Eneiineerinej. 

Price  J  Is. 

The  progress  of  civilisation  to  any  end  is  the  resultant  of 
several  forces — mentally  the  invention  of  jirinting  ]ilaced 
the  whole  world  on  an  entirely  new  plane  and  industrially  the 
steam  engine  and  the  railway  have  produced  results  pro- 
foundly modifying  sociological  development.  Indeed,  as  the 
author  points  out  in  his  opening  paragraph,  "  the  history 
of  invention  is  the  key  to  an  understanding  of  many 
of  the  movements  of  the  world.'"  A  histoiy  of  the  evolu- 
tion of  an  ei)Och-making  invention,  written  from  the  per- 
spective of  the  day  in  which  the  development  occurred,  and 
thus  lacking  the  wider  perspective  open  to  the  historian 
writing  in  a  later  age,  serves  a  double'  purpose  iu  giving 
precise  information  to  the  present  generation,  and  iu  alTording 
a  competent  authority  for  the  historian  of  the  future  to 
consult. 

The  author's  work  is  well  done.  It  shows,  too,  the  large 
number  of  subsidiary  problems  which  arise  as  the  immediate 
consequence  of  any  one  invention.  The  turbine  has  pre- 
sented many  such  to  the  shipbuilder,  to  the  maker  of 
propellers,  to  the  designer  of  alternators  or  direct-current 
elynameis,  and  to  the  metallurgist  alto  in  regard  to  the 
requisite  properties  of  tunbine  blades. 

Through  the  joint  effect  of  the  turbine  and  the  big  gun, 
standards  of  naval  strengths  and  international  policies  have 
been  largely  modified. 

Very  many  of  the  author's  pages  are  dexoted  to  the  marine 
aspects  and  problems  of  the  steam  turbine,  and  very  succinct 
summaries  are  given  of  the  position  attained  up  to  the  time 
of  publication. 

Only  a  small  section  of  the  book  is  given  to  the  electrical 
side  of  turbine  elevelopment.  Yet  this  chapter  might  well 
be  reprinted  separately  for  the  use  of  third-year  students  in 
engineering  schools  and  colleges.  Really,  no  better  insight 
can  be  given  to  successful  design  than  that  based  on  a 
sound  knowledge  of  the  forces  determining  its  evolution. 
This  section  is  only  weak  in  that,  in  the  reviewer's  opinion, 
insufficient  stress  is  laid  upon  the  problems  of  stator  coil  and 
rotor  insulation  for  turbine-driven  a.c.  generators. 

Another  interesting  section  deals  with  the  exhaust  steam 
turbine  and  the  turbine  type  of  air  compressor. 


A  Handbook  of  Testing  Materieds.      By  C.  A.  M.   Smith. 

London  :  Constable  &  Co.,  Ltd.     Price  6s.  net. 

The  possibility  of  the  attainment  of  a  high  degree  of 
human  knowledge  is  severely  limited.  The  average  engineer 
is  not  a  genius,  and  no  matter  how  keen  he  may  be  on  the 
acquisition  of  knowledge,  he  is  compelled  to  classify  infor- 
mation as  either  immediate  and  practical  in  its  value,  or  as 
■remote  and  academic  in  character.  Each  man  has  to  form 
a  very  elastic  boundary  between  that  which  he  must 
assimilate  as  concerned  with  daily  bread  and  butter,  and  that 
which  appeals  by  reason  of  its  general  technical  interest. 
But  to  the  engineer  there  can  be  no  question  as  to  the  para- 


mount importance  of  the  properties  of  materials  and  methods 
of  checking  those  properties. 

Designed  primarily  as  a  text-book  for  tlie  student  in  the 
well-e{]uip]ied  mechanical  laboratory  of  a  modern  college,  it 
treats  of  testing  machines  in  general  for  iron,  steel, 
cement,  ifec.  In  addition,  it  gives  in  all  cases  valuable 
notes  as  to  the  normal  properties  of  materials,  it  may  be 
commended  to  all  engineers,  including  those  no  longer 
actually  designated  as  students.  Many  such  may  not  have 
had  the  educational  facilities  that  are  e.xteneled  to  the 
present  generation.  Jfr.  Smith's  book  offers  to  them  a 
concise  account  of  recent  developments  in  testing  machines 
with  ex[)lanatory  matter  which  rgnders  the  results  obtained 
both  intelligible  and  comparable. 

One'  suggtstie)n  the  reviewer  would  like  to  present  to  the 
author,  and  that  is  that  the  second  and  subsequent  editions 
should  discuss  the  manifestations  and  causes  of  abnormalities 
generally  met  with  in  the  materials  of  mechanical  engineering. 


Diesel  Enipnes  for    Land  and  Marine    Wmk.     By  A.    P. 

ChalkLkv,    B.Sc,    A.M.Inst.C.E.,    A.I.E.E.     With  an 

introductory  chapter  by    Dr.  Rudolf   Diesel.      London  : 

Constable  &  Co.,  Ltd.     Prie;e  xs.  (id.  net. 

.\i  such  a  time  as  the  present,  when  the  attention  of 
every  engineer,  and  indeed  of  every  thinking  individual,  is 
directed  to  the  consideration  of  natural  sources  of  energy, 
the  appearance  of  this  book  is  jiarticularly  opportune.  The 
recent  coal  strike  has  taught  everyone  that  it  is  in  the 
general  interest  to  seek  means  for  economising  in  the  use  of 
the  stock  of  fuel  available.  The  report  of  the  Committee 
of  the  British  Science  Guild,  upon  which  we  commented  in 
our  issue  of  April  Tith  of  this  year,  has  given  a  further 
impetus  to  thought  and  work  along  the  same  lines.  If  the 
stock  of  cosfl  on  the  surface  of  the  earth  can  be  made  to  go 
twice  as  far  as  foinierly,  then  obviously  the  terrors  of  a  e'oai 
strike  arc  reduced  by  half. 

Mr.  Chalkley  remarks,  at  the  beginning  of  his  last 
chapter,  that  "  the  possibilities  which  open  out  in  the  future 
for  engines  of  the  Diesel  or  similar  type,  are  so  wide  that  it 
is  necessary  to  restrain  a  natural  tendency  to  fall  into 
immoderate  language  when  touching  upon  this  point."  AVe 
agree  :  for  it  is  certain  that  there  is  no  means  whie'h  would 
more  effectually  retard  the  growth  of  the  use  of  such  engines. 
Fortunately  we  can  acquit  Mr.  Chalkley  of  this  fault,  for 
throughout  his  bejok  he  writes  w itli  studieius  moderation. 

Starting  with  a  chapter  in  which  he  consielers  the  general 
theory  of  heat  engines,  h?  gees  briefly  but  sufficiently  into 
the  consideration  of  the  expansion  of  gases,  adiabatic 
expansion,  isothermal  expansion,  and  the  working  cycles 
of  heat  engines,  leading  up  to  reasons  for  the  high  efficiency 
of  the  Diesel  engine.  The  remaining  seven  chapters  are 
devoted  solely  to  the  discussion  of  the  Diesel  engine — its 
action  and  working,  construction,  installation  and  running, 
its  testing,  and  its  use  for  marine  work. 

There  are  those  who  say  that  as  England  is  a  coal- 
producing  country,  having  up  to  now  no  natural  oil  supply, 
and  that  as  the  use  of  oil  fuel  would  render  her  dependent 
upon  other  countries,  the  Diesel  engine  is  something  which 
Englishmen  would  do  well  not  to  encourage.  In  the  very 
thoughtful  introduction  which  he  has  contributed, 
Dr.  Rudolf  Diesel  deals  effectively  with  this  and 
other  objections.  Coal  itself,  tar  oils,  or  crude 
tar,  can  all  be  used  directly  in  the  Diesel  engine,  and 
there  is  no  need  whatever  to  use  petroleum.  The  Diesel 
engine  will  work  eejually  well  with  vegetable  oil,  or  animal, 
or  fish  oil,  and  the  French  Government  has  considered  the 
question  of  utilising  the  large  quantities  of  arachide,  or 
ground  nuts,  available  in  the  African  Colonies,  thus  gaining 
not  only  a  cheap  source  of  power,  and  that  independently  of 
foreign  countries,  but  also  providing  industry  for  the 
Colonies  themselves.  Now,  England  has  more  Colonies 
than  any  other  nation,  and,  as  a  consequence,  this  question 
concerns  her  more  than  it  concerns  other  nations.  Further, 
the  greater  room  available  for  the  carrying  of  cargo  in 
Diesel  ships,  due  to  the  fact  that  less  fuel  is  required,  and 
that  that  fuel  can  be  stored  in  positions  which,  owing  to 
their  inaccessibility,  are  useless  for  any  other  purpose,  is 
most  emphatically  a  question  which  concerns,  very  nearly 
indeed,  the  greatest  shipping  power  in  the  world.     True,  i  the 
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experience  available  with  the  use  of  the  Diesel  engine 
afloat  is  not  yet  so  great  as  that  which  has 
been  gained  with  its  use  on  land,  but  it  is 
growing  very  rapidly,  and  there  is  no  reason  whatever  to 
expect  that  any  undue  difficulties  will  be  encountered  in  so 
using  Diesel  engines.  Further,  tlie  Diesel  marine  engine 
does  not  differ  greatly  from  the  land  type,  and  so  experi- 
ence gained  with  the  latter  is,  in  Mr.  Chalkley's  words,  "  in 
a  measure  equivalent  to  that  which  would  have  had  to  be 
obtained  at  sea  were  the  construction  different  in  any 
marked  degree." 

The  use  of  the  Diesel  engine  in  electricity  works  has 
made  great  strides  during  recent  years,  and  we  do  not  see 
any  reason  why  progress  should  not  be  maintained,  and,  in 
fact,  augmented.  Central  station  engineers  have,  more  than 
once  lately,  discussed  the  question,  and  the  chief  point  which 
seems  to  be  brought  out  is  this  :  that  these  engines  are 
considered  to  be  most  suitable  and  most  economical  in 
undertakings  which  run  at  a  poor  load  factor.  For  a 
large  industrial  town,  having  a  plant  load  factor  of, 
perhaps,  40  or  45  per  cent.,  it  has  been  said  that  internal 
combustion  engines  are  not  so  satisfactory.  Mr.  Chalkley 
tells  us  that  the  overload  capacity  is  from  10  to  IT)  percent, 
for  two  or  three  hours.  When  one  considers  the  constant 
60  per  cent,  overloads  which  many  steam  turbine  sets  are 
called  upon  to  stand,  this  seems  small.  But  what  does  it 
really  mean  ?  Simply  this — that  the  internal  combustion 
engine  does  the  work  which  it  is  designed  to  do,  and  is 
correctly  rated  ;  while  the  steam  turbine  is  designed  to  do  a 
great  deal  more  than  its  nominal  rating.  Therefore,  if  you 
want  to  get  7,500  Kw.  out  of  a  Diesel  engine,  you  must 
install  a  7,500-kw.  engine.  If  you  want  an  occasional 
7,500  KW.  out  of  a  turbo-alternator,  it  need  only  be  a 
4,000-KW.  machine.  This  is  a  fact  within  our  experience, 
and  we  are  not  exaggerating  at  all.  The  whole  thing  is  a 
question  of  definition.  If,  when  you  say  one  kilowatt  you 
mean  one  kilowatt,  you  are  all  right  with  your  Diesel,  but 
if  you  mean  something  quite  different,  you  must  learn  to  say 
what  you  mean. 

Turning  to  the  literary  side  of  the  book,  we  are  glad  to 
say  that  we  have  few  faults  to  find.  The  pleonastic  use  of 
the  word  "  one,"  as  in  the  sentence  •'  the  constant-pressure 
cycle  is  a  rather  less  efficient  one  than  the  constant  volume 
one,"  on  page  25,  and  another  on  page  10f>,  which  is  even 
worse,  is,  perhaps,  the  most  persistent.  There  are  two  or 
three  split  infinitives,  but  we  are  tii'ed  of  pointing  out  this 
fault  in  scientific  books.  There  is  no  need  to  put  a  full 
stop  after  the  word  "  grams  "  every  time  it  occurs,  for  it  is 
not  an  abbreviation,  except  in  the  sense  that  all  American- 
isms are  abbreviations.  On  page  19,  fig.  5,  the  letters  v, 
and  v^  should  be  interchanged,  and  on  page  187  the  angle 
BO  A  should  be  lettered  d,  but  is  not.  On  page  ill,  line  11, 
the  figure  1  should  be  replaced  by  an  italic  I. 

Concise,  distinct,  up-to-date,  well  illustrated  and  well 
indexed,  the  book  should  find  a  place  in  the  library  of  every 
engineer  who  wishes  to  keep  abreast  of  modern  developments. 


Elementanj    Internal    Combvslioii    Enyines.      By    J.    W. 

Kershaw.     London  :  Longmans,    Green  &  Co.      Price 

2s.  6d.  net. 

This  is  a  most  excellent  production.  It  is  really  one  of  the 
best  text-books  that  we  have  come  across  for  a  long  time. 
The  buyer  obtains  excellent  value.  The  matter  is  good. 
There  are  117  illustrations  (nearly  all  of  them  well  executed) 
and  there  are  171  pages.  As  a  companion  to  the  excellent 
little  treatise  on  "  Steam,"  by  Prof.  Ripper,  we  can  think  of 
no  better  book  for  the  young  student  of  motive  power 
engineering. 

The  author  informs  us  that  this  book  is  intended  to  give 
an  elementary  account  of  the  construction  and  working  of 
internal  combustion  engines  and  power  gas  producers,  and 
to  serve  as  an  introduction  to  the  more  advanced  books 
dealing  with  the  subject,  and  he  certainly  accomplishes  his 
intention.  He  has  made  his  explanations  fairly  simple, 
has  taken  care  with  his  illustrations,  and  has  not  attempted 
to  cover  too  much  ground.  There  are  some  very  good 
numerical  examples  in  the  text,  but  we  think  it  a  pity  that 
there  are  no  examples  for  the  student  to  work  out  on  his 
own  initiative.      There  is  quite  a  good  description  of  the 


Diesel  engine,  and  a  good  deal  about  the  Humphrey  pump. 
About  two  pages  are  given  to  the  gas  turbine,  which  is, 
after  all,  quite  enough  for  an  elementary  book.  The  last 
chapter  on  engine  efficiency  is  quite  up  to  the  standard  found 
elsewhere. 

It  is  not  often  that  we  are  able  to  say  that  a  new  text- 
book supplies  a  long-felt  demand.  We  are  delighted  to  be 
able  to  record  the  fact  that  this  book  has  been  needed  for 
the  last  five  or  six  years.  It  is,  of  course,  elementary  ;  no 
originality  was  needed,  nor  is  it  displayed.  There  is  no 
evidence  that  the  author  is  a  prominent  expert  on  the 
subject.  It  is  probable  that  he  is  not,  otherwise  he  would 
not  have  done  his  work  so  well.  He  has,  however,  written 
in  a  clear  and  careful  manner  a  little  book  upon  a  subject 
which  has  previously  caused  the  student  difficulty,  because 
of  the  lack  of  such  a  little  treatise.  He  is,  therefore,  to  be 
congratulated.  After  all,  it  is  better  to  supply  such  a 
demand  than  to  write  ten  times  the  amount  upon  a  more 
complicated  subject  in  such  a  fashion  that  no  one  understands 
it.  A  student  of  very  average  intelligence  could  follow  the 
contents  of  this  book  and  gain  advantage  from  a  complete 
study  of  its  contents. 


RULES  FOR  ELECTRIC  OPERATING  STAFFS. 


[communicated.] 


{Concluded  from  page  274.) 

The  other  department  in  which  a  set  of  regulations  is 
necessary  is  in  the  keying  together  of  operations  of  the 
various  sections  of  the  operating  staff.  In  the  electricity 
supjjly  undertaking  this  is  chiefly  evident  in  the  work  of  the 
generating-station  staff'  as  connected  with  the  mains  depart- 
ment. Especially  on  high-pressure  systems  this  co-ordination 
must  not  Ije  left  in  a  haphazard  condition,  and  numerous 
stations  have  adopted  a  set  of  rules  for  this  purpose.  By  the 
courtesy  of  the  Chief  Engineer  of  the  Bedford  Corporation 
Electricity  Works,  the  writer  is  able  to  give  a  complete  set 
of  regulations  formulated  for  this  purpose,  and  this  article 
will  conclude  liy  detailing  these  as  an  instance  of  the  type 
of  regulation  which  will  be  found  of  value  in  electricity 
supply  undertakings.  It  will  be  seen  on  examination  that 
some  features  of  the  regulations  are  strictly  local,  but  their 
chief  A  alue  in  connection  with  the  present  notes  is  that  they 
might  very  well  form  a  basis  for  the  construction  of  a 
standard  set  of  operating  regulations  which  might  apply  in 
the  main  to  all  electricity  undertakings  of  this  type.  If  such 
regulations  could  be  drawn  up  and  accepted  as  standard,  there 
would  probably  be  less  confusion  in  such  undertakings,  due 
to  the  change  of  personnel.  That  this  is  an  important  point 
will,  on  reflection,  be  acknowledged  by  most  central-station 
chiefs,  inasmuch  as  the  change  of  operating  staff's  usually 
involves  the  chief  engineer  in  a  period  of  some  anxiety  until 
he  is  perfectly  sure  that  the  new  man  has  fitted  into  his  job 
without  the  possibility  of  a  mistake  in  judgment  or  operation. 
The  regulations  referred  to  are  printed  on  large  cards  with 
varnished  surfaces,  which  are  hung  in  a  prominent  position 
in  the  engine  room,  and  are  therefore  capable  of  easy 
inspection  at  all  times.  The  small  forms,  referred  to  as  A, 
B  and  C,  are  printed  cards  of  postcard  size,  their  general 
appearance  being  shown  below.  The  regulations  read  as 
follows  : — 

BEDFORD  CORPORATION  ELECTRICITY  SUPPLY. 


InBtructions  for  carrying  out  work  on  : 

High-tension  Switchboabd  at  the  Geneeating  Station. 

General. 

1.  Under  no  circiim^tanfes,  ?'.«  any  worh  to  he  execiited  on  anij  high- 
teiuion  cable,  tran.iformer  or  other  apparatms,  vnle.-!s  the  proper  steps 
hare  been  talien  to  malie  the  name  ''dead." 

2.  In  every  case,  before  any  H.T.  apparatus  is  touched,  two 
persons  in  authority  are  to  assure  themselves  independently  that 
the  apparatus  is  "  dead,"  and  must  connect  the  same  to  earth. 

3.  When  withdrawing  or  replacing  any  h.t.  fuse  or  isolating 
switch,  rubber  gloves  are  to  be  worn  on  both  hande,  and  a  rubber 
mat  or  insulating  stool  is  to  be  used  to  stand  on.  All  rubber  gloves 
must  be  examined  for  punctures  each  time  before  using  by  rolling 
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up   from   the  wriut,   hikI   no  (fluve   in  to  be  uhuiI  or  retained  for  use 
uhowini;  si)(nu  of  wear,  or  liable  to  cause  undue  risk. 

4.  The  doors  protecting;  the  main  bus-bar  oells  are  on  no  account 
to  be  removed. 

».  G<  wnit.ir  i',(«(/s— Panels  G  6,  G  7,  G  8,  G  9  and  G  10. 

(u)  Before  removing'  the  small  inspection  slate  on  the 
front  of  each  panel — 

(1)  The  erenerntor  must  be  stopped  ; 
C2")  The  excitinff  circuit  opened  ;  and 
(3)  The  switch  blocked  open  or  the  isolatintr  plugs 
withdrawn. 
(//)  Before  removintr  the  back  door  of  the  cell — 

(1)  The  generator  must  be  stopped  ; 

(2)  The  exciter  circuit  opened  ;  and 

(3)  The  isolatinir  pluiis  withdrawn. 

N.B. — It  follows  from  the  above  that  should  a  potential 
transformer  fuse  blow,  or  the  low-tension  wiring  become 
deranffed  in  any  way,  no  steps  can  be  taken  to  repair  until 
the  generator  is  taken  out  and  shut  down. 

6.  Main  Punfl. — The  back  cell  door  to  be  removed  only  for  the 
purpose  of  replacing  a  potential  transformer  fuse.  Before  doing 
this,  there  must  be  two  persons  present,  each  wearing  a  pair  of 
rubber  gauntlets  and  a  pair  of  insulating  shoes. 

7.  Fd'dfr  J'lmrlx. — When  work  is  to  be  done  on  the  feeder  panels*, 
all  must  be  treated  as  being  interconnected  at  the  sub-stations,  and 
must  therefore  be  considered  as  being  "alive"  until  disconnected 
outside.  Before  working  on  any  apparatus  in  connection  with  a 
fieder  panel,  it  will  therefore  be  necessary  to- 

Send  written  reciuisition  (.Form  A^  to  the  mains  foreman 
to  clear  feeder,  stating  name  of  feeder  (as  printed  on  the 
panel  tablets),  and  only  when  such  requisition  has  betn 
returned  signed  by  the  mains  foreman  or  other  authorised 
person,  stating  that  the  feeder  is  clear  from  outside,  may  the 
work  proceed  as  follows  : — 

8.  ^fiftrit'.^  h'/iifinf'f'rift(f  M  orhs  Ptinri. — 

(.fl)  Before  removing  inspection  slate— 

CI)  Open   switch,   lock   off,   and   before  commencing 
work  behind  the  inspection  slate. 

(2)  Earth  H.T.  terminals  at  both  poles. 
(A)  Before  removing  back  cell  door — 

(1)  Open  switch  and  lock  off. 

(2)  Withdraw  isolating  plugs. 

(3)  Remove  inspection  slate. 
(■I)  Earth  h.t.  terminals. 

!l.  (Queens  A'liyinivrl/ii/  M'nr/.x  Fnncloarih. — Work  on  these  fufe- 
boards  should  as  far  as  possible  be  done  only  when  the  same 
are  "dead."  If,  however,  it  becomes  necessary  to  renew  a  fuse 
without  interrupting  the  .-supply,  this  must  only  be  done  by  means 
of  the  special  grips  provided  for  the  purpoee.  and  there  must  be 
two  persons  present  equipped  as  in  r>.  To  make  fueeboaids  "dead," 
proceed  as  in  .s  («). 

10.  iS'irngf  Pvmj)inij. — (1)  Feeder  must  be  cleared  as  set  out  in  7  ; 
then  (2)  proceed  as  in  .S. 

11.  iWJi'i-  (ironi>  Siritrli  Paifh.— 

(«)  Before  removing  inspection  slate — 
(O  Open  and  lock  off  switch. 

(2)  Take  out  all  h.t.  fuses  on  the  group. 

(3)  Observe  if  group  voltmeter  is  reading  zero.     Then 
remove  inspection  slate,  and 

(4)  Earth  h.t.  terminals. 

N.B. — This  can,  of  course,  only  be  done  on  light  load,  or  in 
cases  of  extreme  emergency,  and  notice  must  be  given  to  the 
mains  foreman  in  order  that  the  section  pillar  fuses  can  be 
strengthened  if  necessary. 

(,b)  Before  removing  back  cell  door — 

(1)  Proceed  as  above,  and 

(2)  Withdraw  isolating  plugs. 

12.  i'ltsed  Feeder  Puiiels. — 

(rt)  Before  removing  any  of  the  small  doors  protecting 
each  individual  fused  feeder  connection — 

(,1)  Feeder  must  be  cleared  as  set  out  in  7. 
(T)  Remove  fuses  on  both  poles. 

(3)  Lock  off. 

(.4)  Earth  top  terminal  of  fuse  on  each  pole, 
(i)  Before  removing  door  protecting  sub-bus-bar,  proceed 
as  in  11  (n). 

13.  Potential  Trii ns/oniier  fur  Tirrill  Begvlator. — Before  renewing 
fuses  or  doing  any  work  on  transformer — 

(1)  Open  and  lock  off  Group  C  switch. 

14.  Electroftutie  Earth  Detector. — No  work  is  to  bedoneontlifl 
unless  the  main  bus-bars  are  "  dead." 

16.  London  Ri^tid  Feeder.^. — 

(«)  Before  removing  the  inspection  slate — 

(1)  Both  feeders  in  the  panel  must  be  cleared  as  set 
out  in  7. 

(2)  Open  and  lock  off  switches. 

(3)  Remove    inspection    slate    and    earth     the     h.t. 
terminals, 

(*)  Before  removing  back  cell  door — 

(1)  Clear  both  feeders  as  above. 

(2)  Open  switches  and  lock  off. 

(3)  Withdraw  isolating  plugs. 

C4)  Remove  inspection  slate  and  earth  h.t.  tei  minals. 
N.B. — If  work  is  to  be  done  on  the  h.t.  feeder  or  aj  paratns 
at  sub-station  at  the  same  time,  in  addition  to  the  tbove,  it 
will  be  necessary  to  observe  Regulations  17,  18,  20,  21. 
For  re-connections  observe  Regulations  18  (2),  (3),  (4)  and  (5), 


BEDFORD  i;0Rl'0ltAT10N  ELECTRlCiXV  bLPPLV. 


Instructions  for  carrying  out  work  on  ; 
High-tension  Feedebs. 

16.  Ctmriiiij  H.T.  FeederK  for  ^\'ork  on  Il.T.  Suitclthoard.-On 
receipt  of  a  requisition  (Form  A)  from  the  generating  station  to 
clear  a  feeder — 

(1)  (Jbtain  card  of  particulars  for  the  feeder  named  on  the 
r(i|uisition  note  to  the  effect  that  all  instructions  have  been 
carried  out,  and  return  to  engineer  in  charge  at  generating 
station. 

N  B. — The  feeder,  however,  is  not  "dead,"  and  no  work  is 
to  be  done  on  any  feeder  or  apparatus  in  connection  therewith 
until  precaution  17  ha.'*  been  completed. 
For  re-connections  see  Regulations  ix  (.2),  (3),  (4)  and  (.5). 

17.  Hefore  irorh,ii;i  on  anij  Il.T.  Feeder.— 

(1)  Obtain  card  ot  particulais  for  the  feeder  and  proceed 
to  disconnect  as  therein  stated. 

(2)  Send  written  requisition  (Form  B),  naming  the  feeder, 
to  the  engineer  in  charge  at  the  generating  station  to  lock 
off  and  earth  both  teiminals  of  the  feeder  at  the  works. 

(3)  Receive  key  of  lockingoff  gear  from  the  engineer  in 
charge,  together  with  signed  statement  (Form  C)  to  the 
effect  that  the  feeder  is  "dead." 

(4 "I  Note  carefully  on  the  card  of  particulars  the  instruc- 
tions for  locating  the  feeder  in  the  street  draw-in  and  joint 
boxes. 

(.5)  When  the  first  cut  in  every  draw-in  or  joint  box  is 
made,  two  persons  must  be  present,  each  wearing  rubber 
gloves  and  insulating  shoes,  or  standing  on  rubier  mats,  and 
the  blade  of  the  saw,  after  it  has  reached  one  conductor, 
must  be  put  to  earth,  and  should  there  be  any  evidence  of 
the  cable  being  "alive,"  all  work  is  to  be  stopped,  and  not 
proceeded  with  until  the  matter  has  been  reported  to  the 
chief  engineer  or  the  deputy-engineer,  and  his  sanction 
obtained  for  proceeding 

N.B. — It  must  be  distinctly  understood  that  no  work  is  to 
commence  or  proceed  on  a  h.t.  feeder  unless  the  emp'oyc 
actually  doing  the  work  holds  on  his  person  the  key  of  the 
loeking-off  gear  and  the  written  statement  ot  the  engineer 
in  charge  referred  to,  and  if  others  are  working  on  the  feeder 
at  the  same  time,  they  must  also  hold  signed  statements  to 
the  effect  that  the  feeder  is  "  dead." 
!.-<.  In.^tni(tion.s  fiir  Iteconnerting  I  J.  I',  leederti. — 

U  )  When  the  emploje  working  on  the  feeder  has  made  all 
good  and  safe,  he  must  return  the  key  of  the  locking-off 
gear  to  the  charge  engineer,  together  with  the  statement 
(.Form  C)  signed  by  him  to  the  effect  that  the  feeder  can 
safely  be  connected  to  the  h.t.  supply,  and  if  others  have 
been  working  on  the  feeder  at  the  same  time,  each  must 
sign  and  return  Form  C. 

(2)  The  charge  engineer  mu^t  then  unlock  feeder  terminals 
and  remove  the  earth  connections,  and  test  the  feeder  with 
an  ohmmeter,  recording  the  results  of  such  tests  on  the  dis- 
connection form. 

(8)  If  the  test  be  unsatisfactory  in  any  wa.v,  the  chaige 
engineer  shall  replace  the  earth  connections,  loik  off  feeder, 
and  report  immediately  to  the  chief  engineer  or  deputy,  and 
receive  sanction  for  proceeding. 

(4)  If  the  test  be  satisfactory,  or  sanction  (as  above)  be 
received,  the  charge  engineer,  after  examining  and  renewing 
(if  necessary)  the  fnses,  shall  replace  them,  thereby  making 
the  feeder  "  alive." 

(5)  The  charge  engineer  shall  then  give  the  mains  foreman 
a  written  statement  (.Form  A  or  B)  to  the  effect  that  the 
feeder  has  been  made  "alive"  at  the  generating  station,  and 
the  mains  foreman  shall  have  the  feeder  reconnected  at  the 
sub-station,  ice,  as  directed  on  the  card  of  particulars. 


Instructions  for  carrying  out  work  on  : 
High-tension  Apparatus  in  Sub-station.^. 

19.  Two  persons  must  always  be  present  when  a  snb-station  is 
entered,  or  when  the  "Kiosk"  transformer  pillar  is  opened. 

20.  Except  the  renewing  and  replacing  of  fuse  handles,  no  work 
is  to  be  done  on  a  h.t.  fuseboard  unless  the  same  has  been  made 
"  dead." 

Before  working  on  Il.T.  Fnsehoards. — 

(\)  Carry  out  instructions  set  out  in  1 7  as  for  h.t.  feeders. 
(2)  Remove  l,t.  fuses  of  all  transformers. 

21.  No  high-tension  fuse  is  to  be  replaced  until  signed  statej  ent 
(.Form  A  or  B)  has  been  issued  and  received. 

22.  Before  u-orking  on  a  Transformer. — 

(1)  Withdraw  high-tension  fuses  on  both  poles 
(.2)  Withdraw  L.T.  fuses  on  transformer. 

23.  niten  reconnecting  a  Tran.-'furmpr. — 

(.1)  Replace  middle-wire  fuse. 

(2)  Test  with  10-amp.  fuses  on  L.T.  outers. 

C3)  Remove  10-amp.  fuses  and  replace  h.t.  fuses. 

(4)  Test  for  correct  banking. 

(5)  If  correct,  replace  L,T.  outer  fuses 
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The  regulation  forms  referred  to  above  are  of  tlie  nature 
shown  herewith  : — 

BEDFORD    ELECTRICITY    SUPPLY.       A 
H.T.  FEEDER    DISCONNECTION. 


NAME    OF    FEEDER. 


Date Time 

TO    MAINS    FOREMAN. 

Please  disconnect  the  above  Feeder  from  the  H.T.  external  system 
at  all  points  for  work  on  MAIN  SWITCHBOARD,  and  report  by 

19 

Signeil Chiroe  Ekoineer. 

N.B.— The  Mains  Foreman  will  note  that  as  soon  as  the  above  work  is 
completed  the  above  B'eeder  will  be  made  ALIVE  at  the  GeneratinK  Station 
and  that  he  must  not  permit  anyone  to  work  on  the  Feeder  or  any  cable  or 
apparatus  connected  thereto. 

Date Time 

TO    THE    CHARGE    ENGINEER. 

The  above  Feeder  is  disconnected  from  the  H.T.  external  system 
at  all  points 

^'*^"^"^  Mains    Foreman. 

Date Time     

TO   THE    MAINS    FOREMAN. 

The  above  work  is  completed,  and  the  Feeder  made  ALIVE. 
Please  re-connect  at  all  points. 

RESULT 


OF 
TEST. 


S'g°e<l Charge  Engineer. 

Date Time. 

TO   THE    CHARGE    ENGINEER. 

The  above  Feeder  has  been  re-connected  at  all  points. 

ii'ti'ei M.41NS  Foreman. 


BEDFORD  ELECTRICITY  SUPPLY. 


B 


H  T.   FEEDER   DISCONNECTION. 


BEDFORD   ELECTRICITY  SUPPLY.        C 
H.T.  FEEDER  DISCONNECTION. 


NAME  OF  FEEDER. 


Date Time 

TO    JOINTER. 

The  above  Feeder  is  locked  off  and  both  poles  EARTHED  :  it  will 
remain  locked  off  until  you  sign  below  and  return  this  card  to  the 
Generating  Station,  when  the  Feeder  will  be  made  ALIVE. 

Signed Charge   Engineer. 

Date Time 

TO    THE    CHARGE    ENGINEER. 

Work  on  the  above  Feeder  is  completed,  and  Feeder  left  safe  to  be 
made  alive  at  the  following  points  :— 


Signed .  .Jointer. 


N.B.— The  Charge  Engineer  must  issue  one  of  these  foi-ms  to  each  Jo 
ivorking  on  Feeder,  as  set  out  on  Form  B  by  the  Mains  Foreman. 


The  above  regulations  are,  of  couree,  only  given  here  as 
illustrative  types,  but  there  is  sufficient  in  them  of  standard 
nature  to  render  them  of  interest  to  every  electricity  supply 
undertaking,  and  the  present  notes  are  written  with  the 
object  of  initiating  a  discussion  in  this  journal  on  the 
question  of  formulating  a  standard  set  of  operating  regula- 
tions which,  so  far  as  possible  with  local  modifications,  can 
bi.'  adopted  in  medium-sized  electricity  su]iply  undertakings 
for  the  purpose  of  codifying  the  operating  systems  of  such 
jjlants  into  a  closely  uniform  nature,  for  the  purpose  of 
training  operating  engineers,  so  far  as  routine  operations 
are  concerned,  on  as  standard  a  basis  as  possible. 


NAME   OF    FEEDER. 


PRIVATE     BILLS     OP    THE     PAST    SESSION. 


Date Time 

TO    THE    CHARGE    ENGINEER. 

Please  withdraw   H.T.   Fuses.  EARTH   and   lock  off  the  above  Feeder 
oh  is  disconnected  from  the  H.T.  external  system  at  all  other  points. 


The  following  Jointers  v 

<ill  work  on  thi 

Feeder:  — 

NA.ME  cE  Jointer. 

1 

Locality. 

-       1 

^'gaea jf_^,^. 


FORE31 


Date ..., Time 

TO    THE    MAINS    FOREMAN. 

The  work  being  reported  complete,  the  above  Feeder  has  been  made 
Please  re-connect  at  all  points. 


ALIVE  at  the  Generating  S,tati( 


RESULT 


^'S"'=<' Charge  : 

!>»'« Time 

TO    THE    CHARGE     ENGINEER. 

The  above  Feeder  has  been  re-connected  at  all  points, 
^'ened Mains 


[by  otk  parliamentary  reporter.] 


Comparatively  little  space  is  needed  to  sum  up  the  results 
of  the  past  session,  so  far  as  electrical  clauses  in  private 
Bills  are  concerned.  To  start  with,  such  Bills  were  few  in 
number,  and  whilst,  of  course,  a  great  deal  of  local  interest 
attached  to  some  of  them,  few  were  of  national  interest.  Bills 
dealing  with  tramways  and  electric  lighting  are  now  framed 
in  almost  identical  language,  for  past  experience  has  led  to 
the  adoption  of  model  clauses,  with  the  result  that,  apart 
from  the  vital  question  of  whether  or  not  the  powers  asked 
for  should  be  allowed,  there  is  little  discussion  over  the  actual 
wording  of  clauses.  If  the  projects  for  railless  traction 
scliemes  are  excluded — and  these  cannot  really  be  termed 
new — there  were  no  proposals  of  a  novel  character.  Jn 
only  one  direction  can  it  be  said  that  there  seems  a  bright 
future  for  big  extensions  of  electrical  enterprise  requiring 
the  sanction  of  Parliament,  and  this  is  in  respect  to  the 
electrification  of  railways  for  the  proved  success  of  the 
system  in  London  is  gradually  leading  to  its  adoption  on 
lines  which  go  considerably  beyond  the  Metropolitan  area. 

From  this  point  of  view,  the  most  interesting  Bill  was 
that  of  the  i\Iidland  Railway  Co.  for  the  taking  over  of  the 
Ijondon,  TDbury  and  .Southend  Railway.  Although  the 
Bill  itself  contained  no  powers  to  electrify  the  line  to 
Southend,  the  promoters  declared  that  it  was  their  intention 
to  carry  out  such  a  scheme,  and  in  the  end  the  Bill  was 
passed  subject  to  an  undertaking  that  the  Midland  Co.  would 
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come  to  rurlianieiit  for  the  necessary  powers  to  do  the  work 
within  11  reasonable  time.     Two  Bills  closely  associated  with 
one  another  so  far  as  the  work   intended  to  be  carried  out 
is  concerned,  were  the    London   Electric    Railway    Hill   and 
the  London  iind  North-Western  Kaiiway   Hill.     The  main 
object  of  the   London    Kleetric  Railway  Co.'s  Hill   was  to 
allow  them  to  construct  a  line  from   I'addiiifiton  to  (Queen's 
Park,  and  at  that  place  to  form  a  junction  with  the  London 
and  North-Wcstern  ( 'o.'s  line  to  Watford,  now  being  electrified. 
The  latter  company  are  prepared   tn  advance  the  necessary 
capital  for  the  construction  of  the  line,  and  tliey  took  jiowers 
in  their   Bill  to  enter  into  agreements,  Ac.     The  London 
Electric  Kaiiway  Co.  also  obtained  powers  to  amalgamate  the 
JIampstead  and  P]dgware  Railway  Co.,  who  have  authority 
to  construct  a  line  between   those  places,  as  an  extension  of 
the  Charing  Cross,  laisfon  and  llampstead  Railway.     The 
Metropolitan  Railway  Co.  failed  in  their  attempt  to  obtain 
powers  to  construct  a  new  railway  at  Hammersmith  to  join 
up  with  the  authorised  new  line  of  the  (ircat  Western   Rail- 
way Co.  to  West  Ealing,  and  thus  to  have  given  a  further 
route  between  London  an<l    Ivding.  but  they  succeeded  in 
getting   authority   to   extend    their   line  from    Watford  to 
Rickmansworth,  which  will  add  another  desirable  residential 
district  to  the  London  workers.     The  Metropolitan   District 
Railway  ( 'o.  got  very  important  powers  by  which  the  London 
and   South-Western  Co.  will   widen  their  Wimbledon  and 
Fulham  Railway,  and  give  the  Jletropolitan  Co.  the  exclusive 
right  of  use.     This  will  very  materially  assist  the  District  Co. 
in  the  management  of  their  traflic.     The  Oreat  Eastern  Rail- 
way Co.  sought  powers  to  raise   t'JO.OOn  debenture  stock, 
which  will  be  devoted  to  the  electrification  of  the  unfortunate 
East  London  Railway  Co.,  which  has  struggled  with  adversity 
for  so  many  years,  and  it  is  to  lie  hoped  tliat  the  change  will 
prove  as  successful  as  it  has  with  the  Metropolitan  and  the 
District  Lines. 

Several  Tramway  Bills  affecting  the  London  area  were 
promoted  at  the  beginning  of  the  session,  but  those  of  the 
West    Ham    Corporation    and    the    Jletropolitan    Electric 
Tramways  Co.  were  withdrawn,  the  latter  company  Iiavini; 
come  to  a  satisfactory  arrangement  with  the  London  County 
Council.     As  usual,  the  London  County  Council  came  forward 
with  a  big  programme  of  new  tramways,  and  as  usual  also 
the  opposition   of  local  road  authorities  prevented  most  of 
them  getting  through  Standing  Orders  stage.     After  a  great 
deal  of  opposition  the  Council  obtained  powers  to  extend  the 
tramway  in  Tooley  Street,  but   coupled   with  conditions  as 
to  the  times  of  the  day  during  which  the  extension  should  be 
used.      By  far  the  most  important  power  obtained  by  the 
Council  was,  however,  to  run  coupled  cars  or  trailers.     At 
present  the  authority  to  do  this  is  limited  practically  to  the 
South  side  of  the  river  and  the  Thames  Embankment,  with 
a  view  to  seeing  how  the  thing  works  in  actual  practice.   The 
London  United  Tramways  Co.  secured  an  extension  of  time 
for  the  completion  of  the  authorised  tramway  at  Richmond. 
Of     the    proceedings     relating    to    provincial    schemes 
the    most   interesting    was    the    fight   for    Brighton   and 
Hove   and    District.       Here    there    were    no    fewer   than 
four    Richmonds    in    the    field,   and   in   the   end    matters 
became     somewhat    complicated.       They     were    (1)    the 
Brighton  and  Hove  Omnibus  Co.  ;  (I'j  the  Brighton  Cor- 
poration :  (8)  the  Hove  Corporation  ;  and  (4)  the  British 
Electric  Traction  Co.       The  first-named  retired  from  the 
fight  at  an  early  stage,  having  come  to  a  satisfactory  settle- 
ment with  the   Brighton    Corporation.       As  the  result  of 
the  hearing  before  a  House  of  Lords'  Committee,  the  British 
Electric  Traction  Co.'s  Bill  was  rejected,  whilst  both  the 
other  Bills  for  the  construction  of  railless  traction  systems 
within  their  respecti\e   boundaries   were   passed,   with  the 
hope   being  expressed   that   the  parties    would   come  to  a 
mutual  understanding  regarding  the  working  of  the  tram- 
ways.   When  the  parties  came  before  the  House  of  Commons' 
Committee,  the  British  Electric  Traction  Co.  appeared  as 
opponents,  and  were  successful  in  getting  some  compensa- 
tion from  the  Hove    Corporation  for   the   removal  of  the 
present  old   horse   tramway.     It  became  evident  also  that 
Hove     really     did     not     want     railless     or     any     other 
kind    of    tramway     within     their     boundary,    and     that 
they  had    really   come   forward   in   self-protection,   fearing 
that  an  outside   Corporation  or   company  might   get   into 
.le  district.      In   the  end,   however,   both  the  Bills  were 


passed  as  was  tiie  case  in  the  Lords.  A  strenuous  figlit  took 
place  over  the  proposals  of  the  Birmingham  Corporation  to 
extend  their  tramways  into  the  Edgbaston  and  Harborne. 
district,  l)ut  in  the  end  the  Corporation  only  got  a  part  of  the 
powers  for  which  they  asked.  Keighley  Corporation  were 
empowered  to  use  trolley  vehicles,  and  lIuU  Coqjoration  to 
further  extend  their  tramway  system.  Other  local  authori- 
ties sucwssful  in  obtaining  railless  trolley  powers  were  the 
Ramsbottom  U.D.C.,  Shefiield  Corporation,  and  Stockport 
Coqxiration.  One  new  company,  i.e.,  the  North  Ormesby, 
South  Bank,  Normanby  and  Orangetown  Railless  Traction 
Co.  was  successful  in  getting  its  Hill  through,  but  the 
Southall,  Hounslow  and  Twickenham  Bill  met  an  early 
death. 

There  were  no  English  Electric  Powder  Bills.  The 
Sidmouth  U.D.C.  got  powers  to  take  over  the  under- 
taking of  the  Sidmouth  (ias  and  Electricity  Co.  The 
National  Electric  Construction  Co.  got  through  their 
Bill  to  confirm  agreements  made  between  the  company 
and  their  predecessors  and  certain  local  authorities  with 
regard  to  the  supply  of  fittings.  On  the  Sheffield  Ccrpom- 
tion's  Bill  there  was  an  interesting  fight  with  regard  to  tlie 
power  of  the  Corporation  to  supply  electric  fittings,  which 
resulted  in  the  Corjioration  being  restricted  to  the  model 
clause  by  which  they  are  not  at  liljerty  to  execute  the  wiring 
of  private  property  except  between  the  main  of  the  Corpora- 
tion and  the  consumer's  meter,  nor  can  they  sell  electric 
fittings  except  through  a  contractor. 

The  Bognor  Oas  Light  and  Coke  Co.  obtained  electric 
lighting  powers  on  coming  to  an  arrangement  with  a  local 
owner  who  already  generates  his  own  electricity  for  a  large 
block  of  buildings  and  was  applying  for  an  electric  lighting 
order  for  himself.  The  following  Scotch  provisional  orders 
were  proceeded  with  as  private  Hills,  and  carried  :  Lanark 
Tramways  and  TiOch  Ericht  Water  and  Electric  Power. 


•'TO    THE    TRADE. 


By    "jrCtilXS." 


The  system  of  discounts  now  in  use  in  the  electrical  trade 
is,  in  its  present  chaotic  form,  often  a  source  of  great  annoy- 
ance and  trouble  to  those  who  have  any  dealings  with  it. 

To  many  of  our  smaller  "business"  men  the  intricate 
calculations  involved  in  arriving  at  cost  prices  and  suitable 
selling  prices  are  much  beyond  their  mental  capacities,  and 
do  more  towards  turning  their  hair  grey  than  the  more 
practical  part  of  their  work.  An  "  electrician  "  is  not  neces- 
sarily a  highly  intelligent  specimen  of  manhood,  and  more 
often  than  not  the  man  who  makes  the  best  of  a  wiring  job 
is  the  one  who  flounders  most  in  the  maze  of  figures  he  has 
to  go  through  before  he  can  estimate  for  a  single  contract. 
More  than  that,  should  the  electrician  have  to  supply  good.s 
from  several  different  manufacturers,  he  has  to  carry  in  his 
mind  numerous  figures  representing  the  various  discounts 
offered,  which  are  easily  forgotten  or  mixed.  Further,  many 
of  the  figures  are  so  cumbersome  that  it  is  impossible  to  work 
with  them  at  all  unless  the  scribbling  pad  is  handy.  It  is, 
to  say  the  least,  very  humiliating  to  have  to  use  a  pencil  and 
paper  every  time  one  has  to  quote  a  price. 

No  one  who  gives  thought  to  this  question  will  fail  to 
appreciate  any  suggestion  that  gives  prospects  of  reform  ; 
but,  at  the  same  time,  we  all  realise  the  difficulties  to  be 
encountered  in  bringing  about  that  reform.  The  variations 
in  market  prices  is  the  first  and  greatest  obstacle  in  the 
way  of  progress,  yet  with  a  little  care  and  forethought 
the  writer  is  sure  that  even  that  obstacle  could  be 
surmounted. 

There  is  another  aspect  to  the  case  which  it  behoves  us 
to  consider,  namely,  the  fleecing  of  the  customer.  Elec- 
tricians are  inclined  to  favour  the  firms  giving  the  greatest 
discounts,  in  order  that  by  charging  full  list  prices  to  their 
customers,  they  may  realise  profits  which,  to  put  it  very 
mildly,  are  grossly  unfair.  One  will  readily  allow  that  a 
man  who  invests  his  capital,  be  it  £5  or  £5,000,  in  a 
liusiness  of  any  sort,  has  a  right  to  make  a  reasonable 
profit,  but  in  the  electrical  trade,  as  in  other  trades,  profits 
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ofUiii  atUiin  to  ihc  umviisoniiliK'.  Vov  (his  ihc  luanu- 
factnrers  uro  Inrffcly  rosjxnisiblo,  for  by  otTeiiiiii  a  tra<k>  dis- 
count of,  9!i_v.  Th)  percent.,  thoy  arc  iiidiicini:  tlio  oontraotors 
not  only  to  buy  tiieir  trotnls,  but  also  to  soil  thoni  for  uioro 
than  their  worth,  since,  if  the  discount  is  high,  the  list 
price  is  then  in  reality  much  more  than  the  ival  value  of 
the  article.  The  contractor  does  not  buy  chca^vr  wliei-c  a 
biij  discount  is  ofl'ored,  but  charges  inoiv  for  the  g(Xids. 

The  writer  now  proposes  to  give  some  ligures  which  will 
well  illustrat<^  the  weaknesses  of  the  present  system  of  dis- 
ix)unts  by  showing  the  absurdity  of  some  discoinits,  the 
effects  of  varying  market  prices  on  them,  and  the  unreason- 
ableness of  the  jirolits  made  allowable  by  re-ison  of  badly 
tixed  discounts. 

We  will  t^jke  first  the  cnse  of  a  firm  who  list  all  their 
goods  in  a  single  catalogue,  but  who  give  a  diiVerent 
percentage  to  tlie  trade  acetirdiiig  as  the  goods  purcliased 
ar«  listetl  at  the  beginning,  tne  middle,  or  the  end  of  the 
catalogue.  Now,  this  is  absunl  enough,  but  it  is  not  quite 
as  bad  as  the  case  where  a  discount  of  \'l  per  cent,  was 
quoted.  To  work  with  such  an  unwieldy  figure  as 
47i  per  cent,  is  out  of  all  reason.  The  writer  has  tried  to 
analyse  the  figniv  to  see  if  there  is  any  logical  reason  for 
adopting  it,  and  to  find  some  simple  method  of  working  with 
it.  but.  80  far,  has  failed. 

Another  instaiux;  is  rather  a  gtxxl  one.  A  certain  firm 
reiHjntly  quoted  a  tnide  discount  of  ;!:>.',  {x-r  cent.,  with  a 
prefeivnt  ial  discount  in  a  special  case  of  a  further  1  ."i  \xn- 
cent.,  and,  in  addition,  the  usual  .">  per  cent,  for  cash.  Is 
it  possible  to  imagine  anything  more  lieautifnl  ?  The 
writer  has  calculated  that  the  ultimate  discount  in  this  case 
is  4 1)  J  IHii"  I'cnt. — truly  a  wonderful  figure. 

Now,  why  camiot  we.  once  and  for  all,  drop  such  absur- 
dities and  adopt  reasonable  and  decent  figures  ?  Why 
should  we  dabble  with  u;;.  per  cent,  or  47.^,  when  .Mt,  prac- 
tically the  Si»i-je  figure,  would  do  just  as  well  r  More  than 
this,  "why  cannot  we  have  the  ssune  discount  on  all  lines  and 
from  all  firms  ? 

Difliculties  will  at  once  arise  when  the  market  begins  to 
vary,  but  the  following  example  of  the  effect  under  present 
conditions  will  show  that  things  cannot  be  worse  than  they 
are  now. 

The  trade  were  recently  notified  that,  "  owing  to  the 
increased  price  of  raw  material,  prices  would  be  increased 
10  per  cent.,"  and  a  few  weeks  afterwards  a  further  10  pei' 
cent,  rise  was  announced.  Now  let  us  apply  this  to  the  case 
we  last  cited,  and  see  the  effect. 

liCt  ns  assume,  for  convenience,  a  cf  rtain  article  is  listed 
at  .t'lOO  ;  after  the  first  increase,  this  prio?  has  risen  to 
A'llO,  and  eventually  to  L'r.M,  although  some  firms  preferred 
to  treat  the  ultimate  increase  as  one  of  '20  \\n-  cent,  instead 
of  21  per  cent.  Now,  working,  jierhaps,  in  a  roundabout 
fashion  in  order  that  the  illustration  may  be  all  the  luoic 
effective,  on  talking  4('.J  percent,  from  £li'i  we  are  left  with 
a  aist  price  of  (to  be  precise)  £t!r)  83/600,  which  leaves  a 
discount  otT  the  original  list  price  of  :>1  517/600  per  cent. 
Truly  wonderful  I 

Now  the  writer  proposes  to  meet  varialiims  of  this  nature 
by  a  decrease  in  the  disannit  instead  of  au  increase  in  the  list 
price.  He  claims  that  the  contraettn-  or  small  business  man 
is  chiefly  concemeil  with  the  price  he  has  to  pay  for  his 
goods,  and  not  the  price  they  are  listed  at.  He  fixes  his 
chai-ges  for  them  accordingly.  Let  us  arrange  then  that 
instead  of  making  an  increase  of  10  per  cent,  in  the  catalogue 
price  we  simply  decrease  the  discount  .">  per  cent.,  that  is, 
give  the  contractor  only  20  |wr  cent,  in  place  of  the  2.")  {.x-r 
cent,  he  was  originally  allowed.  The  tradesman  would  thus 
know  readily  what  his  goods  cost  and  could  fix  his  selling 
price  accordingly.  Further,  variations  could  be  arranged  to 
affect  all  goixis  at  the  ssnne  time  by  giving  a  slightly  less 
discount  on  all  things  instead  of  making  substantial  increases 
on  some  lines  only.  Although  a  suggestion  of  this  sort 
would  certainly  come  in  for  some  scathing  criticism  from 
various  sources,  yet  it  has  merit  in  that  it  tends  to  simplify 
greatly  our  business  system.  The  problem  of  fixing  a  fair 
alteration  in  the  discount  either  way  would  indeed  be  a 
difficult  one,  but  we  umst  remember  that  every  manufacturing 
firm  has  many  clerks  who  thrive  on  works  costs  and  the 
like,  and  who  would  think  nothing  of  problems  of  this 
nature.     More  than  that,  the  working  of  one  problem  would 


finish  the  whole  niaitor,  whereas  now  each  contractor  has  to 
do  his  own  calculations,  which  manv  of  them  find  much  tix) 
diflicnlt. 

Finally,  in  dealing  with  the  unreasiinablenessof  the  profits 
made  allowable  by  some  ilistx>unts,  we  nmst  l^ar  in  tnind 
that  nine  out  of  every  ten  of  our  customers  ask  for  a  dis- 
count off  the  list  price,  in  which  case  it  may  lie  an  advantage 
to  be  allowed  .'iO  per  cent.  :  but .  generally  sjieaking.  ,S0  pr 
cent,  is  tiHi  high  a  disanmt.  In  a  ca.se  where  TiO  jxt  ivnt. 
and  an  additional  10  per  cent.,  and  the  usual  .%  jier  cent, 
cash  allowance  were  made,  a  certain  article  was  sold  at  the 
full  list  price.  0\\  calculating  out  the  profit,  the  tradesman 
was  surprised  t*i  find  that  he  had  realisetl  134  per  cent.,  which 
is.  beyond  question,  inu'casonable. 

Why  cannot  we.  then,  try  to  adopt  some  system  which  will 
be  fairer  to  mannfacluixT,  contractor  and  (\insumer  alike. 
The  evil  that  is  d»Mic  by  such  large  discounts  can  be 
renuxlied.  the  aimplications  of  figun^s  can  be  smoothed  out, 
and  the  worry  that  is  caused  to  the  amtractor  can  be  done 
away  with. 

If  every  firm  were  to  a;lopt  a  trade  discount  of,  say. 
:>0  per  cent.,  and  to  counterbalance  increases  in  the  pro- 
(hiction  costs  by  small  decreases  in  the  discc>unts  nmch  of 
the  present  trouble  wuld  Ih^  avoided.  The  variations  in  the 
trade  terms  need  not  involve  more  unwieldy  figures  than 
:•>  per  (YUt.  ;  and  in  hoping  that  some  improvement  will  be 
forthcoming,  the  writer  is  confident  that  the  adoption  of  the 
abo\'e  suggestions  would  be  a  real  l)oon  and  blessing. 


A    POWERFUL   ELECTROSTATIC    MACHINE. 


WiiKiiKA!<  high-teusiou  allernatt>  currents  are  generated 
with  relative  case  by  means  of  transformers,  the  only 
available  source  in  the  gisc  of  direct  currents  are  electn>- 
static  machines. 

In  view  of  the  inadequacy  of  these  machines,  as  so  far 
constructed.  H.  Abraham  and  I\  Villard,  in  connection  with 
their  work  on  high  direct -current  potentials,  recently 
entrusted  M.  Roycourt.  at  Paris,  with  the  construction  of  an 
extremely  powerful  electric  machine  destined  for  their 
laboratory  at  the  lA\ile  Xormale  Suix'rienrc. 


Electrostatic  Machine  for  the  Ecolk  Xormale  ScrERiEDSE 

'  This  machine  is  of  the  Wimshurst-Bonetti  ty^ie,  wiUi 
opposite  rotations  and  without  sectors,  the  extremely  high 
potential  Iwing  due  to  the  use  of  disks  73  i-entimetres  in 
diameter.  The  current  output  depends  on  the  surface 
area  passing  iu  a  given  time  in  front  of  the  combs,  and 
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ac«>rdingly.  on  the  number  of  disks  and  iLtir  speed  of 
rotation.  Ro.v*^«urt.  therefoR".  adopted  2ii  disk-^  with  a 
luaximum  speed  of  l.-MKi  r.i-.si.  This  condition,  while 
-ubjectin^  the  insulating  substance  (cl>onite)  to  a  tangential 
-j*ed  of  .'is  metres  per  set-ond,  results  in  a  perfect  balancing 
.  f  the  disks  and  other  rotating  }^rans,  and  does  away  with 
tiny  cause  of  disturbing  vibrations. 

The  disks  are  mounted  by  pairs  on  cast-iron  frames  solidly 
littaihed  to  a  tast-iron  bate  (similar  to  tliat  of  a  machine 
t<«l). 

In  order  to  ensure  the  njaximum  output,  depending  on  the 
fiurity  of  the  ebonite,  the  disks  have  been  fitted  with  a 
patented  device  allowing  them  t<>  be  withdrawn  separately  at  a 
moment's  notic«.  so  that  the  machine  may  h>e  cleaned  in 
a  few  minutes. 

The  transmission  of  driving  energy  is  effected  by  means 
of  a  shaft  driven  by  the  motor-belt.  On  this  intermediate 
shaft  are  keyed  tlie  driving-pulleys  of  the  disks,  driven  through 
lielt  transmission.  As  the  strain  on  the  belts  is  uniformly 
distributed,  they  arc  all  lengthened  in  the  same  proportion. 
In  order  to  tighten  the  t>elts.  the  position  of  the  intermediate 
shaft  is  altered  by  a  lever,  and  it  is  fixed  by  tightening  a  nut 
on  a  perforated  sector  below  the  liench. 

In  order  to  allow  for  any  combination  liable  to  arise  in 
connection  with  laboratory  work,  the  diametrical  conductors 
are  insulated  against  the  bulk  of  the  machine,  while  being 
~i  arranged  .is  to  enable  their  angle  to  be  readily  adjusted. 

In  connection  with  iIr-  first  tesu  of  this  machine,  potential 
differences  of  up  to  ;!iO.("><i  volts  (*uld  be  obtained,  this 
limit  being  determined  by  the  sparking  set  up  between  the 
metal  frame  and  the  current  collectors,  that  is,  over  a  length 
slightly  exceeding  the  radius  of  the  disks. 


THE    MINERS     ELECTRIC    LAMP 
COMPETITION. 


As  OUT  readers  -vrill  remember,  in  May.  UMl.  the  Secretary  of  State 
for  the  Home  Department  annonnc*^  a  prize  of  fl.COO  for  the 
etectric  lamp  suitable  for  miners  which  best  fulfilled  certain 
Sjiecified  requirements.  The  amount  of  the  priie  was  placed  at  the 
diqxieal  of  the  Secretair  of  State  by  a  colliery  proprittor,  and  the 
object  of  the  competition  was  to  encourape  the  production  of  safe 
and  efficient  types  of  electric  lamps  for  miners. 

Mr.  Charles  Rhodes  i^a  former  President  of  the  Institute  of 
Mining  Eneineers).  and  Sir.  Charles  H.  Merz  (a  mfmber  of  the  recent 
Departmental  Committee  on  the  Tse  of  Electricity  in  Mines),  con- 
sented to  act  as  judges,  and  the  conditions  of  the  competition  were 
ae  follows  — 

1.  The  competition  was  open  to  persons  of  any  nationality. 

2.  The  judges  were  empoweied  to  award  the  whole  of  the  prize, 
or  to  divide  it.  or  to  make  no  award  if  no  lamp  appeared  to  them  to 
be  of  sufficient  merit. 

3.  The  comt>etition  was  open  for  six  months,  cloEing  on  December 
31st,  li<ll. 

The  requirements  which  all  the  lamps  submitted  in  competition 
were  asked  to  fulfil  were  as  follows  ; — 

1  Each  lamp  was  to  be  of  sound  mechanical  construction,  so  as 
to  withstand  rough  n^age. 

2.  It  was  to  be  of  simple  construction  and  easy  to  maintain  in 
good  order  and  repair. 

3.  It  was  to  be  so  eonstmeted  as  to  render  impossible  the  ignition 
of  inflammable  gas  either  within  or  without  the  lamp. 

4.  The  lanp  battery  was  to  be  so  constructed  that  any  liquid  it 
might  oontiin  could  not  be  spilled  with  the  lamp  in  use. 

5.  The  lamp  was  to  be  so  constructed  as  not  to  be  liable  to 
deterioration  by  corrosion  as  a  result  of  the  action  of  the 
electrolyte. 

^.  It  was  to  be  efieetively  blocked. 

7.  It  was  to  be  capable  of  giving  an  amount  of  light  not  l^s 
than  2  c.P.  continuously  for  10  hours. 

S.  The  light  was  to  be  well  distributed  outside  the  lamp. 

In  addition  to  the  above,  regard  was  directed  to  be  paid  to  : — 
(a)  The  first  cost  of  the  lamp  :  (i)  the  cost  of  maintenance  ;  (f) 
convenience  in  handling  :  and  (if)  the  weight  of  the  lamp  when 
charged  and  ready  for  use. 

The  judges  hare  now  isued  their  award,  which  is  in  the  follow- 
ing terms : — 

MrsEEs'  EixcTsic  Safety  Lamp  CostPETixios. 

We  have  had  submitted  to  us  195  lamps,  varying  very  consider- 
ably in  design  and  construction. 


We  have  awarded  the  first  pri/e  to  the  C.E.A.G.  Lamp,  sent  in 
by  Mr.  F.  Farber,  Beurhausstrasee,  3.  Dortmund,  Germany,  and 
inasmuch  as  a  number  of  other  lamps  poseess  considerable 
merits,  we  have  apportioned  the  amount  offered  for  competition  as 
follows : — 

Farber,  F.,  Beurhausstrasse  H.  Dortmund.  Germany £000 

.ittwater,  Thos..  22   Felham  Square.  Brighton  .".0 

Bohresi,  Adolf,  Zietenstrasse  12,  Hanover,  Germany 50 

Bristol  Electric  Safety  Lamp  Works,  4",  Gt.  Smith  Street, 

Westminster   ...         ^ 

Electrical  Co.  Ltd..  112-124,  Charing  Cross  Road.  London,  W.C.       50 
Gray,  W.  IL,  !!•.  Archer  Street.  Camden  Town,  London,  X.W.        50 

Joel,  H.  F.,  134b,  Kingsland  Koad,  London.  X.E 50 

Oldham  4  Son,  Denton,  Manchester      60 

Tudor  Accumulator  Co    1 19.  Vittoria  Street  Westminster.  S.W.        50 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


AUSTRALIA.— The  Onstoms  authorities  have  further  amended 
their  regulations  regarding  the  qualifications  necessary  for  goods 
to  secure  entrance  under  the  preferential  tariff.  Clause  4  of  the 
existing  certificate  is  amended  as  follows  : — Certificate,  Form  "  A "" 
That  in  the  calculation  of  such  proportion  of  British  production 
or  British  labour  none  of  the  following  items  has  bCTi  included  or 
considered  : — Manufacturer's  profit  or  the  profit  or  remuneration 
of  any  trader,  agent,  broker,  or  other  person  dealing  in  the  article 
in  its  manufactured  finished  condition  {cmtji  inrurred  i»  tlif  mrrf 
pac\yn,)  nf  for.-'- on-mad'-  qt-'dj-  ,n.  '.n^  carronj  or  ot>ii-r  rontaitifrt)  ; 
cost  of  outjiide  packages  or  any  cost  of  piacking  the  goods  thereinto  ; 
any  cost  of  oonveyine,  insuring,  or  shipping  the  goods  subsequent  to 
their  manufacture. 

^The  words  given  in  italics  are  now  deleted.] 

NTIW  ZEALANT).— The  Customs  authorities  have  also  revised 
their  preferential  tariff  regulations  so  that  they  now  conform 
more  or  leas  to  the  Australian  regulations.  The  most  important 
new  stipulation  is  that  before  goods  can  be  entered  under  the 
preferential  tariff  their  finishing  process  must  have  been  effected 
by  British  labour,  in  addition  to  the  requirement  that  25  per  cent, 
of  their  total  value  shall  also  be  produced  by  British  labour.  The 
following  are  the  more  important  of  the  new  regulations  ; — 

1.  The  classes  of  goods  which  shall  be  deemed  to  be  the  produce 
or  manufacture  of  the  British  Dominions  for  the  purposes  of  the 
said  Act  shall  be  the  following  : — 

(,a)  Goods  wholly  the  produce  of  the  British  Dominions. 

Ci)  Goods  wholly  manufactured  within  the  British  Dominions 
from  materials  produced  in  such  Dominions. 

(c)  Goods  wholly  manufactured  within  the  British  Dominions 
in  which  all  manufacturing  processes  are  performed  in  the 
British  Dominions  from  unmanufactured  raw  material  of  foreign 
origin. 

((f)  Goods  partially  produced  or  partially  manufactured  in  the 
British  Dominions,  provided  that  the  final  process  or  processes  of 
manufacture  have  been  performed  in  such  Dominions,  and  also 
that  the  expenditure  in  material  produced  in  such  Dominions  and 
or"  labour  performed  within  such  Dominions  (calculated  subject  to 
the  qualification  hereunder)  in  each  and  every  article  is  not  less  than 
one- fourth  of  the  factory  or  works  cost  of  such  article  in  its  finished 
state. 

2.  In  the  calculation  of  such  proportion  of  produce  or  labour  of 
the  British  Dominions,  none  of  the  following  items  shall  be  included 
or  considered  :  Manufacturers  profit,  or  the  profit  or  remuneration  of 
any  trader,  agent  broker  or  other  peiwn  dealing  in  the  article  in  its 
manufacttiTed  finished  condition  ;  costs  incurred  in  the  mere  packing 
of  foreigrn-made  goods  in  >.^..  cartons  or  other  CDntainers.  :  cost  of 
outside  packages  or  any  cost  of  packing  the  goods  thereinto  ;  any 
cost  of  conveying,  insuring  or  shipping  the  goods  subsequent  to  their 
manufacture. 

3.  Goods  landed  in  transit.  Goods  which,  after  shipment  from  any 
part  of  the  British  Dominions,  have  entered  into  the  commerce  of  or 
been  subject  to  any  pnx-ese  of  manufacture  in  any  foreign  country, 
ihall  not  be  deemed  to  be  the  produce  or  manufacture  of  the  British 
Dominions. 

The  following  are  the  new  forms  of  certificates  which  are  to 
replace  those  of  which  copies  have  already  been  published  in  the 
Elkctricax  Ezview. 

Xo.  1. 

Form  of  certificate  prescribed  to  be  written  or  printed  on  invoices 
of  all  articles  for  entry  under  the  Preferential  Tariff  of  New 
Zealand  when  made  and  signed  by  an  individual  exporter  person- 
ally. 

I  [Full  name  of  ErpoTterl.  the  exporter  of  the  articles  included 
in  this  invoice  'amounting  to  {ToUX  vaUe  of  \nrmce,  xnword*  at 
1e7ufih\  and  dated  ■  of  goods  supplied  to  lyaj,,^ 

ofpvrcha,^r-_.  do  hereby  declare  that  I  have  the  means  of  knowmg 
and  do  herebv  certify  as  follows  : — 

1    That  the  Eaid  invoice  is  in  all  respects  tme  and  correct :      

•■>  That  every  article  mentioned  in  the  said  invoice  has  been 
eitier  wholly  or  partially  produced  or  manufactured  m  _yameof 
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part  of  liritUli    Uoniuiw/ix],  and  is  bund    rid"  the  produce  or  manu- 
facture of  that  part  of  the  British  Dominions. 

3.  As  regards  those  articles  only  partially  produced  or  manufac- 
tured in  that  part  of  the  British  Dominions  : — 

(a)  That  the  final  process  or  procesees  of  manufacture  have  been 
performed  in  that  part  of  the  British  Dominions. 

ill')  That  the  expenditure  in  material  produced  in  the  British 
Dominions  and  ^orj  labour  performed  within  such  Dominions  (cal- 
culated subject  to  the  qualilications  hereunder)  in  each  and  every 
article  is  not  less  than  one-fourth  of  the  factory  or  worlis  cost  of 
inch  article  in  its  finished  state. 

i.  That  in  the  calculation  of  such  proportion  of  produce  or  labour 
of  the  British  Dominions,  none  of  the  following-  items  have  been 
included  or  considered  :  Manufacturer's  profit,  or  the  profit  or  re- 
muneration of  any  trader,  agent,  broker,  or  other  person  dealing  in 
the  article  in  its  manufactured  finished  condition  ;  costs  incurred 
in  the  mere  packing  of  foreign-made  goods  in  (p.h..  cartons  or  other 
containers)  ;  cost  of  outside  packages  or  any  cost  of  packing  the 
goods  thereinto  ;  any  cost  of  conveying,  insuring,  or  shipping  the 
goods  subsequent  to  their  manufacture. 

lSiffnatitre.\ 

Dated   at this day  of ,19 

No.  2. 

form  of  Certijicate  prescribed  to  be  ivriften  or  printed  on  Inroices  of 

all  articles  for  entry  under   the    Preferential    Tariff  of  Xew 

Zealand,    when  made   and  signed   by  a  person  other  than    an 

Indiridual  Exjmrter. 

I.  [Full  name  of  person  signing  the  certificate},  [partner,  manager, 

chief  clerk  or  principal  official,  i/iring  rani,  as  the  case  may  be],  of 

name  and  address  if  e.rjiorter  or  ex/wrters],  the  export€r[8]  of  the 

articles  included  in  this  invoice  to    [Total  rahie  of  inro'ce,  in  words 

at  length    and  dated ,   of  goods  supplied  to  [mime  of  pur- 

chaser],do  hereby  declare  that  I  am  duly  authorised  to  make  and 
sign  this  certificate  on  behalf  of  the  said  exporter[s]. 

I  have  the  means  of  knowing  and  I  do  hereby  certify  as  follows  ; 
(then  continue  as  in  paragraphs  Xo.  1-4  of  Form  1  printed  above). 


NEW     PATENTS    APPLIED    FOR,     1912. 

:XOT  YET  PUBLISHED.  I 

Compiled  expressly  for  this  journal  by  Messhs.  W.  P.  Thompson  a  Co., 
Electrical  Patent  Agents,  285,  High  Holbom,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


18,044.  "  System  of  electric  signal  or  control  for  railway  trains.*'  G.  Barker 
(Thomson  Automatic  Signal  Co.,  U.S.).    August  6tb.    (Complete). 

18,060.  "  Electric  couplings  or  connectors."  J.  Wilkie.  (Addition  to 
3,T72/l'i).     August  6th. 

18,065.  "Electrometers  and  appliances  for  indicating  and  measuring 
variations  in  electric  potential,  especially  in  earth  potential,  and  a  method  of 
applying  the  same  for  mettorological  purposes."    A.  H.  Maurice.    August  6th, 

1S,070.  "A  bottom  for  miners'  pit  lamps  electrically  lighted."  D.  Morrison. 
August  Bth.    (Complete). 

18,072.  "  Electrical  attachment  for  motion  picture  machines."  G.  E.  Ward. 
August  6th.     (Completo). 

18.080.  "  Electric  heated  glove."  A.  L.  Carrok.  (Convention  date,  Septem- 
ber 9th,  1911,  United  States.)    August  6th.    ((Complete). 

18,C86.  "Receiving  apparatus  for  electric  waves."  F.  Schneider.  (Con- 
vention date,  April  15th,  1919,  Germany.)    August  6th.    (Complete), 

18,087.  •' Cooling  dynamo-electric  machinery  and  means  therefor."  Siemeks 
Bros.  Dynamo  Works,  Ltd.,  and  J.  W.  Howard.    August  6th. 

18,094.  "Electric  locomotives.''  J.  le  C.  Davis.  (Convention  date, 
August  7th,  1911,  United  States.)    August  6th.    (Complete.) 

18,107.  "Compensation  of  single-phase  potential  regulators."  Akt.-Ges. 
Brown,  Boveri  et  Cie.  (Ccnvention  date,  August  ilrd,  1911,  Germany.) 
August  6th.    (Complete.) 

18,109.  "Circuit  breakers."  E.  C.  R.  Marks.  (Clinton  Wire  Cloth  Co., 
United  States.)    August  Bth.    (Complete.) 

18,111.  "  Wireless  telegraph  trammitterB."  A.  Bhaw.  August  6th,  (Com- 
plete.) 

18,115.  *'  Electric  dinner  or  service  lifts."  P.  Hodgson.  August  6th. 
(Complete.) 

18,129.  "Telephones."  H.  Sefion- Jones.  (Akt.-Ges.  Mix  4  Genest 
Telephon  und  Telegraphenwerke,  Germany.)    August  6th.    (Complete.) 

18,145.  "  Brush-holders  of  electric  machinery."  W.  White,  P.  Dawson  and 
R.  H.  Houghton.    August  7th. 

18,164.  "  Contacts  for  electric  controllers  or  switches."  G.  P.  Fairless  and 
S.  N.  Warren,    .\ugust  7th. 

18,184.  "  Method  of  operating  electro-magnetic  striking  tools  by  means  of 
alternating  current.     L.  Schtler.    August  7th.    (Complete.) 

18,188.  "  Receiving  apparatus  for  electric  waves.**  F.  Schneider.  (Addi- 
tion to  18,086'1'2  )    August  7th.    (Complete.) 

18,210.  "  Electric  switching  devices.*'  F.  Coates  and  A.  Eeteolle  4  Co., 
Ltd.    August  7th. 

18,212.  *'  Electrically-operated  hot  and  cold  air  douches."  A.  Schaefier. 
August  7th.     (Complete.) 

18.214.  "Electrical  measuring  instruments."  E.  Fauvin,  E.  Amiot  and  E. 
Cheneavx.  (Convention  date,  September  6th,  1911,  France.)  August  7th. 
(Complete.) 

18,220.  "Electrodes  for  arc  lamps."  British  Thomson-Houston  Co.,  Ltd, 
(General  Electric  Co.,  United  States.)    August  7th. 

18,262.  *•  Fire-alarm  signal-boxes  for  automatic  telephone  systems."  A.  J. 
BotTLT.  (Denio  General  Electric  Co.,  United  States.)  August  8th.  (Com- 
plete.) 

18.275.  "  Combined  plug  and  switch  for  electric  circuits.**  W.  R.  Lambert. 
August  8th. 

18,312.  "  Magnetic  compasses.**  Kelvhi  &  James  White,  Ltd.,  M.  B. 
Field  and  D.  Renfrew.    August  9th. 

18,S41.  "Electrodes.**  H.  8.  Hatfietd  and  Chambeeuum  &  Hookham,  Ltd. 
August  9th.     ((Complete.) 

18,349.  "  Ironclad  electric  switch  and  distribution  boards.'*  H.  H.  Berbt 
and  W.  J.  Maptthi^t,    August  9th. 


18,a56.  "  Automatic  telephone  circuits."  Siemens  Bros.  &  Co.,  Ltd. 
(Siemens  &  Halske  Akt.-Ges.,  Germany.)  (Addition  to  No.  27,458,  of  1909.) 
Angtisc  9th.    (Complete.) 

18.368.  "Multiplex  telegraphic  printing  apparatus  tor  automatic  and 
manual  transmission  and  of  high  output  also  capable  of  being  tised  with  sub- 
marine cables."    A.  CoLONNA.    August  9th.     (Complete.) 

18.369.  •*  Polarised  telegraphic  relay."    A.  Colunna.    August  9th. 

18.371.  "  Vapour  electric  devices."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    August  9th. 

18.372.  "  Vapour  electric  devices.'*  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    August  9th. 

18,887.  "  Time  recorder  for  electric  lamps,  motors,  stoves,  radiators,  and 
the  like."    T.  Thorp,  F.  Thorp  and  H.  T.  Thorp.    August  10th. 

18,404.  "  Galvanic  cell."  J.  T.  Szek  and  A.  Szek.  (Convention  date, 
August  12th,  1911,  Belgium.)    August  10th.    (Complete.) 

18,412.    "  Dynamo-electric  machines."     E,  R.  Clarke.    August  10th, 

18,422.    "  Wireless  telegraphy  and  telephony."    J.  T.  Bibley.    August  lOth. 

18,425.  "  Generator  regulators."  W.E.Lake.  (J.B.M.  Electric  Co.,  United 
States.)    August  10th.    (Complete.) 

18,430.  "  Selector  for  automatic  or  semi-automatic  telephone  systems." 
Siemens  Bros.  4  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.) 
Angust  10th.    (Complete.) 

18,437.  "  Lamp  regulators."  W.  E.  Lake.  (J.B.M.  Electric  Co.,  United 
States.)    August  10th.    (Complete. 

18,440.  "  Electromagnetic  brakes."  A.  Thode  &  Co.  (Convention  dat«, 
Angust  10th,  1911,  Germany.)    August  ICth.    (Complete.) 

16,444.  "  Electrical  systems  for  internal-combustion  engioes."  W.  E. 
Lake.   (J. B.M.  Electric  Co.,  United  States.)    August  10th.    (Complete.) 

18,449.  "Electrolvtic  production  of  metals."  R.  W.  Wallace  and  E.Wassbeb, 
August  10th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
of  Messrs.  W.  P.  THoiiPSON  &  Co.,  2S5,  High  Holborn.'W.C.  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 


Fittings  for  Metallic  CoNDmrs  fob  enclosing  the  Cables  of  Electrical 

Wiring  Systems.    L.  M.  Waterhonse  and  Simplex  Conduits,  Ltd.    14,650, 

June  21st. 
Cash-registering    Machines   and    Electrical    Control   Means   for   same. 

National  Cash  Register  Co.    (National  Cash  Register  Co.)    16,727.    July 

2bth. 
Semi-automatic   Telephone    Exchange    Systems.     F.  T.  McBerty.      17,31]. 

July  27th.    (June  27th,  1910.) 
Supports  for  Electrical  Conductors.    Callender's  Cable  and  Construction 

Co.  and  C.  W.  Kay.    17,291.    July  2Sth. 
Illuminated  Signs.    V.  von  Vangel.    17,306.    July  28th. 
Earthing  or  Bonding  Devices  fob  Electric  Conductors.    W.  T.  Henley's 

Telegraph  Works  Co.  and  W.  F.  Bishop.    17,347.    July  S9th. 
Dynamo-Electric  Macbin-rs.    J.  W.  Greenwood.    17,835.    August  5th. 
Testing  Electric  Meiers.     T.  E.  Murray.     18,7£3.     August  21st.    (October 

25th,  1910.) 
Apparatus  for  Winding  Armatures.    K.  R.  Bitter.    20,997.    September  22nd. 

(September  23rd,  1910.) 
Magneto-Electrjc  Machines  fob  Ignition  Purposes.    B.  Brooks  and  F.  H. 

Alston.    21,025.    September  23rd. 
Electrical  Plug  Switches.    J.  Y.  W.  MacAlister.    21,168.    September  25th, 
Electrodes  for  Arc  Lamps.    W.  R.  Ridings.    21,647.    October  2nd. 
Magneto  Machines.    W.  H.  Moore.    21,756.    October  Brd, 
Subscriber's  Instrument  Set  foe  Automatic  Telephone  Esch.ojges.    Siemens 

Bros.  &  Co.    (Siemens  &  Halske  Akt.-Ges.)    82,605.    October  16th. 
Electric  Insuiators.    G  Fuller  and  G.  J.  A.  Fuller.    23.3f4.    October  23rd. 
Supports  for  Electrical  Conductors.    Callender's  Cable  and  Construction 

Co.  and  C.  W.  Kay.    23,566.    (Divided  application  on  17,294  of  1911.    July 

28th.)     October  25th. 
Means  fob  Suspending  Electric  Conductors.    Callender's  Cable  and  Con- 
struction Co.  and  C.  W.  Kay.    23,566.    (Divided  application  on  17,294  of 

1911.    July  28th.)    23,666.    October  26th. 
Electric  Lighting.    I.  Frankenburg  4  Sons,  Ltd.,  and  E.  Fleming.    26,£83. 

November  25th.    (Addition  to  2!i,7'24  of  1910.) 
Method  of  Pointing  Wires  preparatory  to  Drawing.    Julius  Pintsch  Akt.- 
Ges.    27,262.    December  5th.    (November  20th,  1911.) 


1912. 

Magnet  Electric  Speed  Indicaiobb,     J.  Schuster.     1,288.     January    16tfa, 

(January  nth,  1911.) 
Electhic  Cables  for  Automatic  Telephone  Exchange  Selectors  and  the 

LIKE.      Western   Electric  C3o.      (Western  Electric   Co.)     3,980.      (Divided 

application  on  I6,8t8  of  1911.    July  22nd.)    February  16th. 
Electrically-heated  Ovens.      R.  Eaddan.      iCopeman  Electric   Stove    Co.) 

5,986.    (Divided  application  on  22,001  of  1 911.    October  5th.)    March  9th. 
Manual  and  Semiautomatic  Telephone  Exchange  Systems.    F.  R.  McBeriy. 

8,671.    April  11th.    (July  27th,  19i0.    Divided  app.ication  on  17,211  of  191 1. 

July  27th.) 
Automatic  or  Semi-automatic  Telephone  Exchange  Systems.    F.  R.  McBerty. 

8.572.    April  llth.    (July  27th,  1910.    Divided  appUcation  on  17,211  of  1911. 

July  27th.) 
Means  fob  Attaching  Wires  and  Cables  to  Insulators.    H.  Parra.    9,520. 

April  2'2nd.    (May  1st,  1911.) 
Device  for  Automatically  Cooling  the  Atmosphebk  in  ENCLOStrRES  on  the 

Attainment    of    a   Predetermined    Temperature,    and    for   giving    .an 

Alarm  when  the  sajd  Temperature  is  exceeded.    J.  A.  Voigt.    10,^1. 

April  dOth. 
RECEn-ER  for  Telegraph  Printing  Machines.    Siemens  Bros,  4  Co.    (Siemens 

and  Halske  Akt.-Ges.)    13,490.    June  6th. 


Hincklev  Electric  Supply. — The  Leicestershire  and 
Warickshire  Electric  Power  Co.  has  applied  to  the  B.  of  T.  for  con- 
sent to  erect  overhead  lines  for  the  transmission  of  energy  at  a 
pressure  of  6.600  volts  from  Xutt's  Lane  power  station,  near  Hinckley, 
to  Battling  Brook,  and  thence  to  Hollycroft  Eoad. 
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THE   NEW    RULES    FOR    ELECTRICITY 
IN   MINES. 


Ax  action  involving  very  important  issue.s  wa.s  Ijrought  by 
the  Home  Office  against  the  Consett  Iron  and  Coal  Co., 
arid  was  reported  in  our  issue  of  August  2nd.  As  may 
be  remembered,  a  fatal  accident  at  one  of  the  above-named 
company's  collieries  resulted  in  the  death  of  a  workman 
employed  in  working  a  face  conveyor.  As  a  result  of  this 
the  Home  Ofti^e  instituted  proceedings  against  the  manager 
for  not  having  the  switch  efliciently  earthed ;  had  this 
been  done,  it  would  undoubtedly  have  saved  the  poor 
man's  life.  The  Consett  Co.,  however,  defended  the  case, 
and  maintained  that  under  the  new  rules,  No.  20,  sub- 
section (/)),  exonerated  them  from  any  liability  to  earth 
their  installation,  as  it  was  in  accordance  with  the  old 
rules  and  was  crect«d  before  .June  1st,  liill. 

Whate\er  the  position  may  be  from  a  legal  point  of  view, 
it  is,  if  we  li^litly  understand  the  facts  of  the  case,  rather 
pitiful  that  a  powerful  Piid  wealtliy  concern  like  the  Consett 
Iron  and  Coal  Co.  should  try  to  avoid   rules  which   were 
designed,   not    to    annoy    proprietora    of    coal    mines    or 
to    cause     them     unnecessary    expense,    but     to    reduce 
the     risk     of    accidenls    and    safeguard    the    lives    of 
the    workmen     employed     by    them,     and    their     own 
property  from  destruction.      One  would  have  thought  that 
colliery  companies  would   have  welcomed  anything  in  the 
shape  of  rules  and  regulations  which  had  this  object  in  view. 
We  are  not  defending  the  Coal  Jlines   Regulation  Acts,  or 
even  the  new  Electricity  Rules,  but  merely  the  humanitarian 
object  with  whicli  they  were  originally  framed,  and  no  one 
who  knows  the  e.xtreme  carelessness  with  which,  in  many 
cases,   electrical    installations   were    installed    underground 
and  managed  afterwards — criminal  carelessness  we  should  be 
inclined  to  call  it,  were  it  not  for  the  excuse  of  ignorance 
of  electrical  matters  on  the  part  of  those   responsible — will 
for  one  moment  deny  that  some  such  rules  were  required. 
How  many  lives,  we  would  ask,  have  been  sacrificed  to  the 
ignorance  of  those  in  charge  of  the  plant,  and  the   defiance 
of  all  rules  and  regulations  'i      One  need  only  turn  over  the 
pages  of  the  Inspectors  of  Mines'  Reports,  and  total  up  the 
number  of  fatal  accidents — most  of  which  might  have  been 
avoided  had  a  little  common-sense  been  exercised  in   the 
installation  and  management  of  the  plant — to  be  appalled. 
How   often   have   we   dealt   with   this   question    in   our 
own  columns,  and  pleaded   for  common-sense   methods  of 
handling  electricity  in  mines,  and   the   abandonment  of  a 
cheese-paring  and   defiant  policy.       How  often  again  have 
we  pleaded  for  the  employment  of  trained  engineers,   with 
full  responsibility  for  the  plant  they  have  charge  of.      We 
repeat  that  we  hold  no  brief  for  Home  Office  Regulations, 
but  we  do  for  electricity,  and  it  is  of  its  misuse  and  mis- 
management  that   we    complain.       Rightly   installed    and 
rightly  used,  it  will  give  mine-owners  the  best  return  of  all 
the  capital  expended  in  the  equipment  of  the  mine  ;  and, 
moreover,  it  is  as  safe  and  as  reliable  as  either  steam  or 
compressed  air,  but  vastly  cheaper  to  install  and  much  more 
economical  to  work. 
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Eeturning,  however,  to  the  case  in  point,  we  have  before 
us  the  Report  of  the  Departmental  Committee  which  drafted 
the  new  rules,  and  which  says  regarding  the  earthing  of 
metallic  coverings  of  apparatus  (see  page  9)  : — "  The  Com- 
mittee regards  a  sound  connection  to  earth  for  all  metallic 
coverings  and  casings,  whether  the  apparatus  be  fixed  or 
portable,  as  the  best  safeguard  against  shock  that  exists  in 
underground  conditions.     The  existing  rule  (No.  Ic)  makes 
two  exemptions — (a)  in  favour  of  portable  machinery  (in- 
cluding trailing  cables)  and  ( b)  in  favour  of  low-pressure  systems. 
The  Committee   recommends  that    exemption  (a)  he  wif/i- 
drairn  aJ/of/elhrr  :  and  that  exemption  (S)  be  modified  in  the 
case   of    alternating-current   systems,    so   that   earthing   is 
required  where  the  pressure  in  a  system  exceeds  125  volts." 
The  italics  are  ours,  and  we  wish  to  emphasise  what  was 
evidently     the     view      and      intention      of     the      Com- 
mittee    that,     so     far     as      Rule     Ic     sub-Bection      («) 
was      concerned,     this     was      to      i)e     withdrawn     abso- 
lutely   on    the    date    the    new     rules    came     into    force. 
Further,  Mr.  AV.  C.  Mountain,  in  his  evidence  before  the 
Committee  (see  Mmutes  of  Evidence,  page  73,  (i.  2,437), 
said   in  reference  to    Rule  Ir  : — "  It  appears    desirable  to 
modify  this  rule  so  that  the  frames  of  portable  machines, 
such  as  coal  cutters,  portal  ile  haulages,  compressors,  motors, 
and  machinery  which  is  not  definitely  fixed  upon  founda- 
tions, shall  be  efficitnth/   rarlhed.  loiiether  icith   the  melaUir 
cases  con  lain  in;/   f/ie  sm/chi/ear"  and  we  must  point   out 
that   Mr.    Mountain   was    speaking   as   a   member   of   the 
Advisory   Committee   of   the   Coal   Owners'   Association  of 
Northumberland.     It  is  true  Mr.  Mountain  to  some  extent 
qualified  this  statement — if  tjualification  it  can  be  called — 
by  explaining  that   some  collieries  had  successfully  worked 
electrical  machinery  for  10  or  12  years  without  accident  by 
merely  relying  upon  the  perfection  of  the  insulation.     "  If," 
said  Mr.  Mountain,  "  such  a  degree  of  insulation  could  be 
maintained,   of    course    I   think   earthing    would    not    be 
necessary.     But  I  am  afraid  there  is  a  big  '  if.'     If  some  of 
these   days   a   breakdown  did   occur,    somebody  would    be 
killed.     They  are  sitting  ratlier  on   a  powder  magazine,  I 
think."     From  this  we  gather  that  evidently  Mr.  Mountain 
thinks   the  rule    is    justified,    and    in   our    view    it   seems 
paltry   to   seize   upon   a   legal    interpretation   of    a    clause 
in  the  Act  to  avoid  or  shirk  resjionsibQity,  especially  when 
all  the  facts  and  all  expressions  of  opinion  from  experienced 
electrical   engineers  go   to   prove   that   the    switch  box  in 
question  oiic/hf  to  have  been  earthed.     It  has  been  said  that 
the  case  turned  upon  the  correct  reading  of  the  exemption 
clause  and  not  in  any  way  i/pvii  erjjense.     We  cannot  agree 
with  this  view,  for  had  there  been  any  deske  on  the  part  of 
the  colliery  company  to  meet  the  intention  of  the  new  rules 
they  would    have    put    in   a    temporary  earthing    system, 
and  what  other  objection  can  there  be    to    fulfilling    the 
requirements  of  the  rule  before  the  year  1920  except  that  of 
exi)ense  ? 

As  regards  the  legal  decision,  the  magistrates  gave  their 
verdict  against  the  Home  Office,  who  asked  for  a  case  to  be 
stated,  and  as  a  consequence,  seeing  the  case  is  still  sub  jwh'ce, 
it  would  not  be  proper  for  us  to  express  any  opinion.  What 
does  concern  us  though  is  the  effect  that  the  ultimate 
decision  of  this  case  may  have  upon  colliery  owners,  for  if 
the  magistrates'  decision  be  upheld,  installations  which 
ought  to  be  attended  to  at  once,  and  in  which  proper  pro- 
vision should  be  made  for  efficient  earthing,  will  receive  no 
attention  under  the  plea  that  there  is  plenty  of  time,  whilst 
all  the  time  workmen  are  risking  their  lives,  and  electricity 
is  earning  a  bad  reputation.  An  honest  man  has  no  fear 
of  the  law,  and  in  the  same  way  we  think  colliery 
managers  would  be  well  advised  carefully  to  examine  the 
rules,  and  at  once  to  set  about  bringing  their  installations 
into  conformity  with  them.  Accidents,  especially  when 
fatal,  are  not  to  the  credit  of  colliery  managers,  and  are 
expensive  to  the  owners.  The  rules  are  designed  to  prevent 
accidents,  and  in  our  opinion  they  ought  at  least  to  be  met 
in  the  spirit  with  which  they  were  drawn  up.  Our 
sympathies  are  with  Mi-.  Imery.  manager  for  the  Consett 
Co.,  as  well  as  all  other  coUieiy  managers,  inasmuch  as  they 
have  too  many  res]ionsibilities  upon  their  shoulders  in  the 
efficient  management  of  a  coal  mine,  but  untU  they  them- 
selves see  that  it  would  be  to  their  own  relief  and  advantage 
to  have  the  mechanical  and  electrical  responsibihty  trans- 


ferred to  properly-qualified  engineers,  there  is  little  hope  of 
any  change.  Meantime  we  muddle  along,  and  a  lot  of 
time  seems  to  be  wasted  in  seeing  just  how  few  of  the 
many  requirements  under  the  numerous  rules  and  regula- 
tions applying  to  coal  mines  may  be  made  to  serve,  and  in 
siezing  upon  exemption  wherever  possible,  merely  because  it 
will  relieve  them  from  being  obliged  to  do  something,  with- 
out giving  the  slightest  thought  as  to  whether  that  some- 
thing is  worth  doing  or  not. 


.  The  Diesel  explosion  at  Rray  may  be 

of  Maoliinerv  ^^^^n  to  heart  by  all  machinery  designers 
as  an  illustration  of  the  inevitable  fate 
which  must  eventually  overtake  all  machinery  in  which  some 
necessary  safeguard  has  been  omitted.  In  an  ordinary  crab 
winch,  so  long  as  the  men  at  the  handles  are  constantly 
on  the  alert  and  there  is  no  sudden  jerk  to  take  the 
handles  out  of  their  charge,  there  is  really  no  need  for  the 
ratchet  pawl,  whose  resounding  click  makes  known  the  fact 
that  there  is  an  automatic  safety  device  on  the  watch  against 
disaster.  The  ratchet  in  some  form  or  other  is  a  very 
common  device  in  engineering.  It  is  used  in  lifts,  though  it 
has  become  in  these  rather  a  grip  brake  than  the  suddenly 
acting  ratchet  it  once  was,  which  would  act  safely  on  a 
rising  cage,  but  probably  would  do  no  good  on  a  descending 
one,  though  a  rope  is  more  likely  to  break  when  a  cage  is 
descending  if  there  are  stops  to  be  made  on  the  way  down. 

A  boiler  feed-pipe  without  a  check  valve  close  up  to  the 
boiler  may  be  a  cause  of  low  water  and  collapsed  furnaces, 
but  the  check  valve  is  never  omitted  now.  The  designer  of 
Diesel  engines  intends  that  the  air  cylinder  for  the  blast  shall 
always  carry  a  higher  pressure  than  the  engine  cylinder,  but 
evidence  seems  to  be  accumulating  that  this  is  not  always  the 
case.  In  this  connection,  it  seems  a  pity  that  the  small 
explosions  that  have  occurred  have  not  been  more  prominently 
recorded,  their  causes  found  out  and  explained,  and  an 
endeavour  made  to  follow  them  logically  to  their  possible 
worst  results.  Had  this  been  done,  it  is  possible  that  non- 
return valves,  such  as  we  have  suggested,  would  have  formed 
ere  now  a  regular  feature  of  design.  It  seems  quite  natural  to 
suppose  that  serious  mischief  could  not  travel  along  a  |-in. 
bore  of  some  considerable  length  :  but  one  of  our  corres- 
pondents has  known  this  to  have  taken  place  some  time  ago, 
and  his  knowledge,  if  it  had  been  published  and  had  reached 
tlie  right  quarters,  might  have  prevented  the  P.ray  explosion. 
1  )esigners  should  always  be  on  the  alert  to  guard  against  the 
effects  which  may  follow  when  pressures  vary  in  any  piece 
of  apparatus.  It  is  best  to  design  such  apparatus  to  work 
as  it  is  desired  to  work,  and  then  to  assume  that  the  pres- 
sures will,  by  some  unknown  means,  vary  from  what  they 
should  be,  and  to  follow  out  all  imaginary  consequences  and 
to  provide  against  them.  It  is  not  always  that  consequences 
are  serious,  but  they  are  often  inconvenient. 

A\'hen  putting  in  safeguards,  it  is  most  necessary  to  be 
sure  that  in  cutting  out  one  risk  anothei'  has  not  been  intro- 
duced of  equal  danger.  Certain  forms  of  isolation  valve  are 
fraught  with  danger,  because  they  are  afforded  too  long  a 
movement  in  which  to  receive  acceleration  and  acquire 
dangerous  momentum.  AVherever  fluids  can,  under  certain 
accidental  crcumstances,  go  the  wrong  way  there  may  arise 
trouble  or  danger,  and  the  non-return  valve,  which  is,  after 
all,  only  a  form  of  ratchet,  must  be  applied.  It  is  the 
business  of  a  designer  to  think  out  these  possibilities,  and 
not  simply  to  design  on  the  assumption  that  the  matters  he 
has  arranged  are  going  to  act  as  they  ought  to  do.  It  is 
easy  to  make   these  omissions,    unless   a   special   study   is 

entered  upon  by  supposing   ''  ""  "  "        " ""'^  ^""       "'■" 

results. 


failure  to  occur  and  tracing  its 


One  of  the  dubious  joys  of  whole-hearted 
'^'f^-R^-^f*""™      identity   with  any  paiticular  reform  move- 
Statistics.       ™^°''  ^^®^  ^^  ^^^  certainty  of  the  fact  that 
the  reformer  never  gets  really  all  he  wants. 
There  may  often  be  very  good  ground  for  his  inevitable  dis- 
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content  llipicat.  Jlr.  W.  M.  Acwoith  (who,  with  Mr.  George 
I'aish,  WHS  responsible  for  tlie  authorship  of  a  |)aper  read  a  short 
time  ago  before  the  Royal  Statistical  Society  on  "  liritisli  Kail- 
ways  ;  their  Accounts  and  Statistics")  is  in  the  position  of  a 
partially  satisfied  reformer.  For  many  years  Mr.  Acworth 
has  worked  for  the  ]>ul)iicatiiin,  inter  (ilia,  of  passenger  mileage 
and  ton-mileai^o  statistics  on  our  railways.  The  Hoard  of 
Trade  returns  in  regard  to  British  railways  have  long  been 
recognised  as  notoriously  nnsittisfactory.  AVc  have,  from 
time  to  time,  referred  to  the  matter  in  these  columns.  Last 
year  Parliament  managed  to  pass  a  "  Railway  Companies' 
(Accounts  and  Returns)  Act."  This  .\ct,  to  which  we 
made  brief  reference  in  our  last  issue,  throws  some  sort 
of  a  sop  to  the  statisticjd  reformers  by  its  drastic  amend- 
ment of  the  returns  as  to  allocation  of  capital  outlay  and 
sources  of  revenue.  1 1  is  not  so  satisfactory  with  regard  to  the 
returns  giving  the  cost  of  maintenance  and  renewal.  On  the 
electric  traction  side,  it  is  decidedly  weak.  For  instance, 
the  item  "  Electric  Power  Stations,  &c.,"  in  the  capital 
account  may  include  under  the  itc.  the  lighting  of  stations, 
or  even  sub-station  equipment.  But  where  are  we  to  look 
for  details  such  as  the  cost  of,  say,  overhead  equipment  or 
live  rails  or  sjxjcial  rolling  stock  or  cables  ':  As  regards 
the  maintenance  and  renewal  of  way  and  works 
(Abstract  A),  not  one  of  the  20  headings  seems  suit- 
able to  cover  maintenance  of  outside  electrical  ('i|uip- 
ment.  Abstract  B,  which  is  concerned  with  the  "  main- 
tenance and  renewal  of  rolling  stock  (1)  locomotives,"  contains 
no  dilTcrentiation  in  respect  of  steam  and  electric  locomotives 
for  railways  owning  both  types. 

It  is  true  that  Abstract  C,  under  "  locomotive  running 
expenses,"  contains  the  sub-heading  "  Electric  train 
working,"  the  items  of  wages  of  motormen,  cost  of 
energy,  lubricants,  and  other  stores,  including  clothing. 
Schedule  No.  17,  however,  is  entitled  "Electric  Power 
and  Light  Account."  The  main  defect  of  this  schedule  is 
that  there  is  no  differentiation  between  the  costs  of  lighting 
and  traction.  It  is  true  that  separate  returns  of  the  energy 
snpiilied  give  this  under  four  lieadings,  viz..  Traction,  Power, 
Lighting  and  "  Other  consumers."  No  particulars  are  given 
of  rated  cajiaeity  of  plant  installed,  or  of  load  factora. 

Statistical  Returns,  Part  (2),  Sec.  (2),  Sub-Sec.  (C)  relates 
to  the  "  Trains  worked  by  electric  power."  This,  while  very 
brief,  is  hopeful.     It  is  as  follows  : — 

Details  to  be  filled  in  as  instructed        Aiimifi.  Carrijhtg 

by  the  Board  of  Trade  from  time  capacity. 

to  time  by  individual  companies  Seatn. 

with     regard     to    the    various 
systems  in  use. 

On  the  maintenance  and  renewal  of  rolling  stock.  Part  2, 
Sec.  (11),  Abstract  B,  we  have  the  serious  mistake  of  com- 
bining "  rail  motor  and  electric "  rolling  stock,  and  the 
proposed  publication  of  the  numbers  renewed,  received  heavy 
repairs,  recei\-ed  light  repairs,  and  under  or  awaiting  repair  at 
the  end  of  the  year,  with  the  further  sub-division  of  the 
numerical  figures  into  the  two  classes  of  repaired  in  the  com- 
pany's workshops  or  "  by  contract." 

We  feel  that  the  omission  of  specific  information  with  regard 
to  ton-mileage,  average  distance  hauled  per  ton,  passenger 
mileage,  average  distance  travelled  per  passenger,  average 
number  of  vehicles  per  train,  ratio  of  tonnage  carried  to 
wagon  capacity,  and  ratio  of  passengers  carried  to  seat 
capacity,  is  a  very  serious  matter.  It  is  not  beyond  the  wit  of 
man  to  secure  such  data.  They  are  the  distinctive  features  in 
the  administrative  returns  6f  many  leading  railway  systoKs. 
It  is  rather  strange  that  the  country  in  which  railways 
originated,  and  which  administers  the  railway  systems  of  our 
Inclian  Empire  in  a  manner  not  surpassed  by  even  German 
cai-abilities  of  analysis,  should  slur  over  the  compilation 
of  British  railway  returns  by  leaving  them  notoriously  in- 
complete. It  is  neither  fair  to  the  manufacturing  com- 
munity nor  to  railway  shareholders.  Electrical  engineers 
whose  central  station  returns  are  so  carefully  compiled,  and 
so  capalile  of  strict  analysis,  may  well  sympathise  with  those 
who  are  pressing  for  exactitude  and  utility  in  railway 
statistics.  It  is  good  that  Mr.  Acworth  (himself  a  railway 
director),  and  those  supporting  him,  are  not  sitting  still 
under  a  partial  success.  On  the  success  already  attained 
congratulations  are  due,  and  with  these  we  must  tender 
good  wishes  for  the  further  success  which  is  necessary. 


CABLE    DISCOUNTS. 


By  II.  R.  TAUNTON. 


A  cirANfuo  in  the  CM. A.  discounts,  such  as  has  recently  been 
notified  to  the  trade,  brings  in  its  train  a  fresh  crop  of  arith- 
metical [luzzlers  for  the  users  of  cable  catalogues,  who  find 
all  their  net  prices,  laboriously  calculated  for  the  old  set  of 
discounts,  rendered  obsolete.  New  net  prices  have  to  be 
worked  out ;  and  to  deduct  three  successive  percentages 
from  a  given  list  prire,  and  to  reduce  the  result  to  shillings 
and  pence,  and  to  coils  and  yards,  is  a  figuring  feat  that 
would  daunt  a  calculating  machine,  let  alone  a  busy  con- 
tractor. And  he  generally  forgets  to  make  a  note  of  the 
result,  so  that  a  week  later  he  has  the  wearisome  task  to  face 
again  for  the  same  size  and  grade.  When  this  labour  is 
multiplied  by  50  different  sizes  of  cable,  and  a  score  of 
different  grades,  it  will  be  seen  that  the  CM. A.,  in  changing 
their  discounts,  unwittingly  entail  on  their  customers  an 
amount  of  pencilling  of  paper  and  sliding  of  rules  that, 
properly  applied,  would  produce  half-a-dozen  volumes  of 
Institution  Papei's. 

It  is  with  the  idea  of  minimising  this  waste  of  valuable 
brain  jiower  that  the  following  short  cuts  are  suggested. 
They  will  be  found  to  give  results  considerably  more  accurate 
than  those  of  th"'  slide-rnle,  and  (|uicker  than  paper  and 
pencil :  contractors  especially  should  tind  them  useful : — 

CJI.A.  (Irades. 

Net  price  in  pounds  per  mile  : — 

Multiply  list  price  by  (i.  Multiply  the  result  by  2.  Add 
,'„  of  the  first  figure  to  ,  „'„„  of  the  second  figure. 

Net  price  in  shillings  per  coil  : — 

Add  half  the  list  price  to  ,,',,,  of  the  list  pi»ice,  and 
increase  the  result  by  one-half- 

Net  price  in  pence  per  yard  : — 

Add  half  the  list  price  to  a  third  of  list  price,  and  divide 
the  result  by  1 0.  (This  gives  a  result  accurate  to  s'„  of  a 
penny  tor  a  list  price  of  t'lOO,  or  jj^  of  a  penny  for  a  list 
price  of  £1,000,  which  is  sufficiently  close  for  practical 
purjx)ses.) 

Non-AssoriaUon  Grades 

Net  price  in  pounds  per  mile  : — 

Add  two-fifths  of  the  list  price,  divided  by  1 0,  to  half  the 
list  price. 

Net  price  in  shillings  per  coil  : — 

Add  half  the  list  pri  .Mi  to  a  naif  of  that,  and  subtract  one- 
tenth  of  the  result. 

Net  price  in  pence  per  yard  : — 

Add  half  the  list  price  to  a  half  of  that,  and  subtract 
one-fifth  of  the  result.  (This,  as  in  the  corresponding  case 
for  CM.A.  grades,  is  not  absolutely  exact,  but  sufficiently  so 
for  practical  purposes.) 

Tabulated  for  convenience  of  reference,  these  results  read 
as  follows,  L  being  list  price  : — 

Net  Prices  ok  Cable  at  Cueeext  Discounts. 
CM.A.     £  per  mile  =  G  l'10  -I-  2  x  G  i;1,000. 

s  per  coil   =  l  2  -(-  i./lOo  -f-  i  (l/2  -i-  l  100) 

u  per  yard  =  (l/2  -f-  l/3)  -^  10. 
"  Non."    £  per  mile  =  2  l/5  x  jV  +  l/2. 

s  per  coil     =  l/2  +  l/4  -  r\r  (l/2  -1-  l/4). 

1)  per  yard  =  l/2  +  l/-!  —  i  (l/2  +  l/4). 

The  above  formula'  could  easily  be  written  in  more  com- 
pact forms,  but  they  have  been  so  expressed  as  to  substitute, 
as  far  as  possible,  additions  and  subtractions  and  shifting  of 
the  decimal  point,  for  multiplication  and  division.  What 
little  multiplication  and  division  has  to  be  done  is  effected 
by  simple  factors  in  easy  stages. 

In  this  connection  it  may  be  useful  to  remember  that  a 
price  in  pounds  per  mile  can  be  reduced  to  shillings  per  coil 
by  multiplying  by  i  ;  and  to  pence  per  yard  by  multiplying 
by  T,!-.  And  again,  shillings  per  coil  can  be  approximately 
reduced  to  pence,  peii  yard  by  dividing  by  9. 
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ELECTRICITY  supply    in   Sheffield. 


It  if?  hardly  necess  to  descaii  upon  the  enormous  poten- 
tialities of  electric  y  supplyi  n  ■Sheffield.  As  a  centre  of 
every  class  of  eng,  jeering  and  n  tal  working,  the  city  stands 
unrivalled  in  situation,  develop  ent  and  prospects.  The 
population  is  increasing  with  ex  traordinaiy  rapidity,  and  is 
now  close  upon  455,000.      The  trade  depression  of  ten  years 


the  station  buildings  and  retaining  walls,  &c.  Railway 
sidings  run  along  the  hill  side  above  the  works,  and  as  the 
latter  are  built  on  the  excavations  at  river  level,  thus  arrive 
level  with  the  bunkers  above  the  boilers :  the  rail  level  is 
C;^>  ft.  above  the  boiler  house  floor.  Part  of  the  site  to  the 
north  of  the  station  is  now  teing  tilled  in  with  ashes,  to 
form  future  sidings.  Fresh  extensions  to  the  south  for 
future  plant  are  justified  by  the  value  of  the  clay  and 
rock  removed  for  liricks  and  concrete  ballast.    By  exchanging 


Fig.  1. — Sectiosal     iEW  op  the  Neepsekd  Electbicitt  Wobks  through  the  Xew  Boileb  Housie. 


ago  has  been  succeeded  by  a  great  industrial  boom,  and 
there  is  every  reason  to  believe  that  the  Corjtoration  Elec- 
tricity Department  will  now  reap  the  full  benefit  of  its  per- 
sistent efforts  and  foresight  during  past,  less  favourable, 
periods. 

Until  is  Oil  the  system  of  generation  was  single-phase, 
100  cycles,  2,0()0  volts,  with  transformer  sub-stations  and 
consumers'  transformers,  but,  by  this  date,  the  demand  for 
industrial  electric  motors  had  become  such  that  50-cycle, 
2,000  -  volt,  two-phase  generators  were  installed,  and  the 
last  turbo-alternator  installed  at  Neepsend  was  (and  all 
future  extensions  will  be)  for  the  supply 
of  three-phase,  50-cycle  current. 

The  original  plant  at  Sheaf  Street  was 
described  in  detail  in  the  Elkctricai. 
Review  of  July  15th,  i;>04. 

Owing  to  the  insufficiency  of  con- 
densing water,  it  was  realised  that  the 
capacity  of  this  station  could  not  lie 
further  increased  while  maintaining  low 
generating  costs,  and  this  led  to  the 
Neepsend  development. 

Ultimately  the  Sheaf  Street  works  will 
be  no  more  than  a  transformer  sub-sta- 
tion, but  at  present  it  is  called  upon  to 
help  the  Neepsend  plant  over  its 
peak  load.  During  winter  months  the 
Sheaf  Street  plant  runs  from  7  a.m. 
to  11  p.m.  ;  normally  the  station  is  shut 
down  during  the  summer  (except  for 
transforming  purposes),  but  last  year  the 
load  increase  overtook  the  plant  ex- 
tension at  Neepsend  ;  hence  the  Sheaf 
Street  plant  was  worked  at  full  capacity 
throughout  the  summer. 

The  Neepsend  station  is  located  2  miles 
from  the  centre  of  the  city  and  3'5  miles 
from  the  chief  power  loads  (at  the  east 
end  of  the    city),   but    such    compara- 
tively small  transmission  losses  as  occur 
under   the    high-tension  distribution   system   adopted,  and 
the  high  investment  in  feeders  and  distribution  mains  (£27 
per  KW.)  are  compensated  and  justified  by  the  great  natural 
advantages  of  the  site. 

Ample  circulating  water  is  available  from  the  River  Don, 
which  is  here,  above  the  city,  comparatively  pure.  Excel- 
lent rock  foundations  are  available  below  a  deep  layer  of  clay, 
which,  as  it  is  excavated,  is  made  into  bricks  to  be  used  in 


a  small  area  of  land  with  the  railway  company,  the  shape 
of  the  site  will  be  greatly  improved  at  its  southern  end,  and 
its  ultimate  capacity  Ues  between  50,000  and  100,000  kw. 
The  space  required  for  coal  storage  and  cooling  towers  wUl 
probably  determine  the  capacity  of  plant  which  can  be 
accommodated. 

The  original  equipment  of  the  Neepsend  works  (totaUing 
;'),000  KW.)  has  already  been  described  and  illustrated  in 
detail.  The  extensions  just  completed  have  lengthened 
the  engine  room  110  ft.,  and  added  a  tee-piece  to  the 
boiler   room.      Ultimately,    the  buildings   to  the  north  of 


Fig.  2. — Xew  Boileb  House  uxdee  Cosstbuctios. 


the  centre  boiler  aisle  will  be  duplicated  to  the  south, 
thus  forming  a  symmetrical  whole ;  at  the  same  time 
the  switchgear  «ill  be  centralised  in  the  room  shown  on 
fig.  1.  The  present  dimensions  of  the  engine  room  are 
HVd  ft.  X  70  ft.  X  40  ft.  high,  and  of  the  boiler  room — 
old  portion,  214  ft.  x  70  ft.  ;  new  portion,  110  ft.  x 
8:!  ft.  3  in. 

One  (rf  the  most  interesting  features  of  the  recent  ext«n- 
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sions  is  the  provision  made  for  the  storiiifj  of  ;!,6U0  tons  of 
coal  frougLly,  six  weeks'  sujiply).  Ample  as  this  reserve 
would  have  been  considered  in  earlier  days,  the  national 
coal  strike  has  shown  liow  serious  may  be  the  effect  of  labour 
trouble  on  a  public  utility  service,  and  the  Electricity  Com- 


Heating'  surface,  w|.  ft. 
Evaporation,  lb.  per  hour 


Fig.  3.— Olu  Boilku  Pla^t,  Xeepsend. 

mittce  is  seriously  considering  whether  eight  weeks' 
supply  should  not  in  future  be  held.  Apart  from 
the  space  occupied  by,  and  capital  sunk  in,  very  large 
coal  stocks,  there  is  a  gradual  deterioration  in  the 
thermal  value  of  the  fuel,  and  a  more  or  less  serious 
risk  of  spontanvous  combustion."'  During  the  recent 
coal  strike  the  station  was,  like  many 
others,  compelled  to  purchase  at  exces- 
sive prices — once  the  three  weeks'  stock 
neared  exhaustion. 

Five  sidings  run  directly  over  the 
new  bunkers,  into  which  coal  falls 
through  wrought-iron  gratings  (retain- 
ing any  large  pieces  which  might  jamb 
in  the  coal  shoots  or  valves).  H-h.p. 
capstans  haul  the  trucks  along  the 
track  over  the  bunkers,  and  a 
9-H.p.,  20-ton  traverser  enables  wagons 
to  be  moved  from  one  set  of  rails  to 
another. 

From  the  main  store  coal  falls  by 
gravity  into  inclined  chutes  (placed 
between  the  brickwork  sections)  and 
thi'ough  breeches  pipes  and  measuring 
chambers  into  the  stoker  hoppers. 
The  coal  consumption  is  initially 
determined  by  volume  (the  average 
weight  of  a  measuring  chamber  full 
of  coal  of  a  given  grade  being 
determined  by  trial).  The  boiler 
attendant  can  only  obtain  coal  by 
operating  the  measuring  chamber 
valves  (and  incidentally  the  recorder) 
and  these  valves  are  so  arranged  that  it  is  impossible  to  run 
coal  continuously  through  the  measuring  chamber. 

There  are  at  present  eight  boilers  installed  in  the  older 
portion  of  the  boiler  house,  and  seats  for  six  others  are  pre- 
pared in  the  new  cross  aisle.  All  the  boilers  are  of  the 
Stirling  type,  supplying  steam  at  200  lb.  per  sij.  in.  and 

*  Electeical  Review,  June  9th,  1911,  page  910. 


90°  F.  (.\os.  1-4 j,  or  150"  F.  (Nos.  5-8)  superheat.    Th« 
principal  dimensions  are  : — 

Xoi.  1  to  4.  Not.  6  tu  8. 
6,210  8,016 

...       30,000  38,000 

Boilers  1  to  4  have  Bennis  pneumatic  stokere,  Ellis-Eaves 
induced  draught  apparatus  and  the  Fedden  air  heating  boxes. 
Boilers  5  to  «  have  chain  grate  and  underfeed  stokers,  but 
idtliough  much  less  utte-ntion  is  recjuired  by  these  than  by 
thr  cilder  boilers,  the  latter  show  an  appreciably  higher 
thermal  efficiency  (3mj  11).  coal  per  Kw.-hour,  as  compared 
with  .'i-l  lb.  per  KW.-hour,  re[iresentiug  an  annual  saving  of 
about  250  tons  of  coal).  Nos.  1  to  4  have  each  a 
15,000  cb.  ft.  per  min.  Sturtevant  fan,  delivering  at 
2-25  in.  water  gauge  ;  Xos.  5  to  8  have  each  a  240-tube 
(10  ft.  X  4".t  in.  diameter)  economiser :  Nos.  5  and  G  are 
provided  with  a  Sirocco  imluced-draught  fan,  and  Nos.  7 
and  s  with  a  forced-draught  fan. 

isolating  valves  are  fitted  between  each  turbine  and 
boiler  and  the  main  steam  pipes  (lap- welded  wrought-steel, 
7  in.  and  l(i  in.  in  diameter),  which  run  the  whole  length 
of  the  boiler  house. 

Steel  smoke  stacks  (HO  ft.  x  5  ft.  diameter  for  one  and 
^'o  ft.  X  7  ft.  diameter  for  two  boilers)  are  employed  ;  cor- 
rosion first  occurs  near  the  base  and  an  average  life  of  seven 
years  is  obtained.  No  firebrick  lining,  is  used  and  a  coating 
of  tar  is  given  each  spring. 

For  the  removal  of  ashes,  a  narrow-gauge,  hand-operated 
tramway  is  arrani,'ed  immediately  below  the  firing  plates  of 
the  boilers,  and  this  delivers  to  a  "  White  "  aerial  rojjeway, 
which  finally  dumps  the  ashes  ;  this  wiis  recently  described 
in  our  pages.  From  10  to  15  per  cent,  of  the  coal  fired  is 
discharged  as  ash,  and  the  operation  of  the  ash  tower 
occupies  one  man  from  7  a.m.  to  (J  p.m.  daily. 

The  new  pump  r(K)m  is  located  opiK)site  to  the  cross  aisle 
of  the  boiler  house,  and  above  it  is  placed  a  25,000-gallon 
feed  lank,  the  level  of  water  in  which  is  indicated  by  a  float 
gear  and  also  by  a  head  gauge,  on  the  dial  of  which  relay 
contacts  are  mounted  to  cl<5se  an  alarm  circuit  should  the 
tank  supply  become  excessive  or  insufficient.  This  precau- 
tion is  found  to  be  necessary  owing  to  the  tendency  of  the 
floats  (as  arranged),  to  wander  about  the  tank,  and  also  on 
account  of  their  gradually  becoming  waterlogged. 

A  motor-driven  centrifugal  pump  delivering  10,000 
gallons  per  hour  lan  be  usedito  drawi^water  from  the  river 


Fig.  4.— 6,000-kw.  Thbee-Phase  Tdrbixe  Set  being  Ebected. 


for  feed  or  fire-extinguising  ptirposes,  in  the  event  of  a 
breakdown  in  the  town  supply.  Its  most  common  use  is  to 
supply  river  water  to  turbine  tube-cleaners.  Town  water, 
which  is  very  soft,  is  used  for  make-up  purposes. 

In  addition  to  the  original  two  1,500-KW.,  two-phase 
Parsons  turbo-alternators,  there  have  since  -been  installed 
(parallel  to  the  first  units)  a  4,000-KW.,  two-phase,  and  a 
6,000-KW.,  three-phase  set  (both  by  Willans  &  Robinson- 
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Dick,  Kerr),  and  both  running  at  1,000  li.r.M.  Supply  is  at 
50  cycles  tliroughont,  and  at  2.100-2,300  volts  from 
machines  1,  2  and  3,  and  at  11,400  volts  from  the  three- 
phase  generator  (No.  4). 

The  leading  dimensions  and  weights  of  the  turbo  sets  now 
in  operation  are  : — 

Xos.  1  and  2.       .AV.  3. 


Length  

Width 

Height 

Weight  of  magnets  ;  tons 
„         armature ;  tons 
Total  weight :  tons    ... 


..  34  ft.  6  in. 
..  7  ft.  (>  in. 
..     9  ft.  0  in. 

17-5 
8 

45 


45  it.  0  in. 

16  ft.  6  in. 

17  ft.  2  in. 

28 
15 
93 


.V().  4. 

46  ft.  6  in. 

14  ft.  6  in. 

18  ft.  6  in. 

50 

25 

112 


The  decrease  in  the  space  occupied  and  in  the 
weight  (per  k.t.a.  output)  of  the  larger  units  is  very 
remarkable.  The  No.  4  Neepsend  turbine  set — occupying 
744  sq.  ft.  and  21,550  cb.  ft.  (overall  and  including  auxiliaries) 
— has  1"T  times  as  great  a  rated  capacitv  and  3"0  times  as 
great  an  overload  capacity  as  the  whole  of  the  Sheaf  Street 
generating  plant  (which  occupies  2,437  sq.  ft.  and 
G  2,000  cb.  ft.). 

No.  4  set,  though  rated  at  6,000  KW.  (with  natural  cooling), 
will  supply  8,000  KW.  indefinitely  and  12,000  k.v.a.  for  half 
an  hour — the  ventilating  fan  shown  in  fig.  4  being  used  on 
overloads.  This  unusually  high  overload  capacity  is  very 
necessary  in  a  rapidly  growing  undertaking,  the  chief 
demand  on  which  consists  of  heavily  fluctuating  power 
loads. 

Fig.  4  shows  the  No.  4  set  nearing  completion  ;  it  was 
necessary  to  erect  the  main  machine  on  a  raised  bed  in  order 
to  accommodate  the  surface  condenser  and  other  auxiliaries 
in  the  basement,  the  floor  level  of  which  is  only  2  ft.  3  in. 
above  river  level  and  cannot  safely  be  lowered. 

The  total  power  required  by  the  auxiliaries  is  about 
G6  H.p.  for  each  of  sets  1  and  2  ;  225  H.r.  for  No.  3.  and 
275  H.p.  for  No.  4.  At  present,  two  local  sub-stations 
(one  of  480  KW.  and  the  other  of  400  kw.  capacity) 
supply  two-phase,  200-volt  current  for  the  various 
auxiliary  motors  in  the  station  and  100-volt  current 
for  lighting  purposes.  With  the  installation  of  the  next 
generating  unit  (8,500  kw.  rated  output),  the  total  power 
for  auxiliary  and  lighting  purposes  will  rise  to  about  1,200 
KW.,  and  one  of  the  1,500  kav.  turbo-sets  will  then  be 
employed  on  this  load  alone,  the  second  similar  set  acting 
as  a  general  reserve  unit. 

The  condensers  maintain  a  93'5-95  per  cent,  vacuum, 
the  inlet  and  outlet  temperatures  of  the  circulating  water 
being  72°  and  85°  in  summer  and  42"  and  50"  in  winter, 
and  the  temperature  of  the  hot  well  discharge,  95  in 
summer  and  80"  F.  in  winter.  I^ea  recorders  are  employed 
and  the  condensate  flows  through  a  recording  Yenturi  meter, 
charts  from  which,  together  with  boiler  house  and  switch- 
hoard  records,  enable  continuous  supervision  of  the  station 
performance. 

Circulating  water  is  taken  from  the  Eiver  Don  through  a 
conduit  1 30  ft.  long  x  1 4  ft.  wide,  controlled  by  hand  operated 
penstocks.  The  conduit  discharges  into  a  reservoir  flanking 
the  engine  room  and  measuring  115  ft.  x  20  ft.  x  18  ft.  G  in. 
average  depth.  The  maximum  capacity  of  the  reservoir  is 
25(,>,000  gallons,  and  the  average  depth  of  water  is  7  ft.  !1  in. 
The  reservoir  is  intended  to  act  rather  as  a  settling  and 
suction  tank  than  as  a  storage  tank.  Inclmed  screens  with 
claw  scrapers  arrest  and  remove  large  di'bris  from  the  water 
at  the  point  of  entry  to  the  reservoir  ;  fine  matter  in  suspen- 
sion settles  on  the  floor  of  the  reser\oir  which  undulates  in 
four  up  and  down  slopes  (1  :  24),  with  intermediate  trenches, 
into  which  the  sludge  collects  or  is  washed  during  the 
periodical  cleaning  of  the  reservoir. 

The  pumps  on  Nos.  1,  2,  and  3  sets,  draw  from  a  base- 
ment duct  supplied  from  the  reservoir  through  3(')-in. 
valves,  but  No.  4  set  draws  directly  from  the  reservoir.  In 
future  units,  it  is  proposed  to  employ  siphonic  circulation, 
and  a  new  220  ft.  48  in.  diameter  discharge  pipe  is  being 
laid  to  the  Don. 

The  original  two-phase  switchboard  (described  in  our 
earlier  article),  has  been  extended  by  two-phase  panels  for 
set  No.  3,  and  an  extra-high-tension  three-phase  board  has 
been  built  at  the  western  end  of  the  gallery.  The  three  and 
two-phase  systems  are  interconnected  by  four  2,000-KW. 
transformers   arranged   on    the   Scott   tee-system.       When 


further  extensions  become  necessary,   the  switcligear  and 
transformers  will  be  removed  to  the  new  site  shown. 

From  Neepsend,  two-phase  current  is  distributed  at 
2,000  volts  through  three  pairs  of  05  sq.  in.  concentric 
cables,  while  three-phase  current  is  distributed  at  11,400 
volts  between  phases,  through  two  0'25  sq.  in.  three-core 
cables  to  the  east  end  of  the  city.  All  the  feeders  are  of 
the  diatrine,  paper-insulated,  lead-sheathed  type,  drawn  into 
cast-iron  pipes,  and  their  chief  dimensions  are  : — 

'J'/trec-phane,  1 1 ,400-  rolf. 
3,000 


Two-phase,  2,000- ivlt. 

Rated  load,  K.V.A 1,000 

Total  length  installed,  miles  16 

Copper,  lb.  per  mile  ...       43,622 

Lead,  lb.  per  mile 44,222 

Overall  diameter,  inches  ...  2'37 


17,746 

33,000 

2-70 


Owing  to  the  smaller  feeders  required,  the  capital  cost  C'f 
the  feeders  has  fallen  from  £10  10s.  in  the  two-phase,  to 
£2  10s.  per  kw.  in  the  three-phase  installation. 

TABLE  I.— Comparison  of   Typical  Weekly  Returns  pkom 
Sheaf  Street  (3,500  kw.),  and  Neepsend  (7-9,000  kw.). 


2799 

450-9 

1,500 

2,388 

0-18d. 

015d. 

0-Old. 

0-Old. 

0-08d. 

O'OSd. 

0-1 3d. 

0-06d. 

O-O.-.d. 

003d. 

0  07d. 

004d. 

0  06d. 

004d. 

0-58d. 

0-38d. 

Sheaf  Street  and  \ebpsend  Combined. 

June.  1911.       /)w.,  1911. 

Thousands  b.t.c.  sold...         

Estimated  revenue 

Cost  of  generation  per  unit  sold  : — 

Coal  and  ashes 

Water,  oil,  waste,  kc.      ...     .    .. 

Salaries  and  wages  

Internal  maintenance 

External  maintenance     ... 

Rent,  rates  and  taxes 

Management         

Total  

This  summary  affords  a  most  interesting  comparison  between  the 
working  of  an  old-fashioned  station  with  low  load  factor  and  a 
modern  station  with  very  high  load  factor. 

About  123  miles  of  high-tension  and  extra-high-tension 
feeders,  and  131  miles  of  distributors  are  now  installed  (in  a 
supply  area  of  37  sq.  miles),  and  a  total  of  90  sub-stations 
supply  more  or  less  wide  districts  or  individual  large  con- 
sumers. Low-tension  distribution  is  at  410-205  volts,  and 
standard  sizes  of  sub-station  transformer  are  40,100  and 
200  k.v.a.  The  largest  "  district  "  sub-station  (at  Chapel 
Lane),  contains  four  1,000-kw.  11,000-volt  three-phase 
2,000-volt,  two-phase  transformers,  and  supplies  two- 
phase,  and  a  certain  amount  of  three-phase  demand  in  the 
neighbourhood.  Cubicle  switchgear  with  separate  panels 
and  meters,  &c.,  for  large  consumers,  is  erected  in  a  room 
above  the  transformer  chamber,  and  the  ultimate  capacity  of 
the  sub-station  is  about  8,000  kw. 

{To  be  concluded.') 


Wallasey  Electric  Li^htin^. — An  inquiry  will  be  held 
"to-day  (August  3iith)  relative  to  the  application  of  the  Corporation 
for  sanction  to  borrow,  amonj,'  ether  amounts,  £6,980  for  elec- 
tricity purposes. 
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NOTES    FROM    CANADA. 


[KROM    OlIU    OWN    colli) KSl'ONDENT.] 


Ai/i/iisf  iGlh,  1!)12. 
Tiiio  little  town  of  ("ampbellford,  aliout  130  miles  north- 
east of  Toronto,  situated  on  the  Trent  River,  has  lost  an 
old  landmark  in  the  shape  of  a  dam  (10  years  old,  which  was 
blown  up  recently.  The  dam  was  the  means  whereby  about 
1,000  11.1*.  was  suiiplicd  to  various  mills,  Ac,  on  the  river 
banks.  Owing  to  the  construction  of  the  Trent  Valley 
Canal,  it  was  necessary  to  do  away  with  this  dam  ;  at  the 
SJime  time,  power  is  now  available  at  other  points,  in  larger 
<|uantities,  and  the  Electric  l^wer  Co.  has  obtained  the  right 
to  utilise  the  power  at  several  such  points. 

As  the  Dominion  (iovernment  is  building  the  canal 
referred  to,  arrangements  liave  been  madi'  for  the  Electric 
Power  Co.  to  supply  electricity  to  the  \  arious  factories  and 
works  which  have  lost  their  water-power,  but  as,  also,  the 
town  has  recently  built  a  municipal  hydro-electric  power 
plant,  and  is  anxious  to  supply  current,  there  is  likely  to  be 
a  protest  made  to  the  (lOvernment  as  to  its  agreement  with 
the  company,  and  the  Hydro-Electric  Power  (;onimission 
has,  it  is  believed,  been  asked  to  report  on  the  whole 
situation. 

A  recently  published  report  states  that  Ontario  electric 
railways  represent  capital  amounting  to  over  .£3,000,000. 
The  Toronto  Street  Ivailway  accounted  for  17  persons  killed 
and  no  fewer  than  8'.);!  injured  during  1011 ;  apparently  the 
people  here  are  themselves  \ery  careless,  as  it  is  said  that 
no  one  was  "  killed  from  causes  beyond  his  own  control,  but 
201  passengers  and  "13  employes  were  injured  under  these 
circumstances" — 501  passengers  suffered  injury  owing  to 
their  own  carelessness. 

In  view  of  the  electrification  of  the  C.P.R.  line  from 
Rossland  to  Castlegar,  B.C.,  next  year,  the  plant  of  the  West 
Kootenay  Power  and  laght  Co.  will  be  much  enlarged. 

A  rather  unusual  accident  occurred  a  short  time  ago  at  a 
town  in  Alberta  ;  the  engine  in  the  power  house  was  struck 
by  lightning  and  seriously  damaged,  and  the  town  is  likely 
to  have  no  light  for  some  time. 

The  city  of  'J'oronto  is  trying  to  arrange  that  all  the  large 
steamers  which  ply  on  Lake  Ontario  calling  at  Toronto  shall 
be  equipjied  with  wireless  telegraph  apparatus,  and  it  is 
understood  that  the  Dominion  Government  will  establish  the 
necessary  station  on  shore. 

The  Mines  Branch  of  the  Dominion  Government  Depart- 
ment of  Mines,  having  for  some  time  jiast  made  careful 
investigations  into  the  question  of  the  commercial  possibilities 
of  peat  as  a  fuel,  now  considers  the  matter  proved  to  its  satis- 
faction and  its  work,  in  this  particular  direction,  over  :  the 
rest  will  be  left  to  private  enterprise. 

Two  big  peat  plants  are  under  construction,  one  at  Alfred, 
Ontario,  and  the  other  at  Farnham,  Quebec ;  these  are 
expected  to  supply  Ottawa,  Montreal  and  other  places  with 
cheap  fuel.  AVhether  peat  will  be  used  for  power  purposes 
remains  to  be  seen  ;  certainly,  with  all  the  vast  areas  of 
peat  bogs  which  exist  in  this  country,  it  will  be  surprising  if 
nothing  be  done  in  this  direction. 


FAULT    LOCALISING. 


[communicated.] 


Some  little  time  ago  the  writer  had  occasion  to  locate  a 
"  dead  earth  "  on  a  -25  sq.  in.  paper-insulated  lead-covered 
traction  feeder. 

The  instruments  available  were  a  "  Raphael  fault-localising 
bridge"  and  Messrs.  Nalder  Bros.' astatic  galvanometer.  In 
lieu  of  a  battery,  current  for  testing  was  drawn  from  the 
overhead  trolley  wii'e  thi'ough  two  250-volt  32-c.p.  lamps 
(carbon  filament)  in  series. 

To  complete  the  cable  loop  one  of  the  overhead  trolley 
wire  ^-mile  sections  was  brought  into  requisition  with  its 
line-feeder  cables,  but  difficulty  was  experienced  in  deter- 
mining the  equivalent  length  of  this  portion  of  the  loop,  as 


the  trolley  wire  was  unevenly  worn  ulong  its  length  ;  it  is 
the  object  of  this  article  to  show  how  tliis  was  oven  onie. 
'I'he  actual  measurements  were  : — 

Faulty  feeder...     OOK  yd.  X  '25  sq.  in. 

Fiine  cables     ...       35  yd.  x  "OOTO  sq.  in. 

Trolley  wire  ...     003  yd.  x  -1000  sq.  in.  approx. 

Cable  connections  to  instrument  lO'l  yd.  equivalent. 
Therefore,  the  total  "  equivalent  "  length  of  cable  loop  was 
3,2(;5-2  yards. 

As  the  scale  of  the  bridge  did  not  go  beyond  1,000,  the 
slider  was  set  on  810-3,  a  quarter  of  the  equivalent 
length,  and  the  result  multiplied  by  four  when  balance 
was  obtained. 

Calling  the  ends  of  the  faulty  feeder  a  and  li,  a  t«st  made 
at  A  end  showed  the  fault  to  be  35  yards  away.  A  second 
test,  from  end  n,  gave  the  fault  701  yards  away  from  li ; 
these  two  distances  total  73G  yards,  whereas  the  feeder  length 
was  008  yards,  proving  an  error  in  calculating  the  equivalent 
length  of  the  loop.  But  it  was  reasoned  that  these  figures 
must  bear  some  relation  to  the  true  figures,  so  by  proportion 
73G  :  008  ::  3,2G5-2  :  the  true  equivalent  length  =  -1,028 
yards,  and  a  second  series  of  tests  taken  with  the  slider  on 
1,000  —  near  enough  to  }  of  4,028  —  located  the  fault 
71  yards  from  end  A,  which  was  found  to  be  the  correct 
distance. 

.Ml  the  tests  were  carried  out  in  the  day-time  during  the 
ordinary  working  of  the  tramway,  and  each  time  a  car  came 
on  the  other  trolley  wire  of  the  section  the  galvanometer 
needle  was  thrown  over,  but  sufficiently  reliable  readings 
were  obtained  Ijy  choosing  times  when  no  cars  were  on  the 
section. 


CO-OPERATIVE    COAL    PURCHASING. 


By  HAROLD  C.  WRIGHT. 


A  i"Kw  months  ago  there  was  a  discussion  at  the 
Institution  of  Electrical  Engineers  as  to  the  reasons  why 
electricity  was  not  more  generally  used,  and  how  electrical 
energy  for  power,  lighting  and  heating  could  be  made  more 
iwpular.  Various  suggestions  were  put  forward,  and  the 
general  idea  seemed  to  ,be  that  it  was  necessary  to  supply 
everything  appertaining  to  electrical  service  at  lower  cost, 
i.e.,  "juice,"  radiators,  cooking  appliances,  &c. 

One  of  the  suggestions  put  forward  by  that  very  able  aiid 
progressive  engineer,  Mr.  H.  11.  Couzens,  was  co-operative 
purchasing  of  all  necessities  used  in  producing  electrical 
energy,  amongst  which,  of  course,  was  coal.  In  00  cases 
out  of  100  the  coal  bill  at  a  power  station  is  one  of  the 
largest  annual  items,  and  as  coal  is  the  first  necessity  for 
generating  electrical  power,  it  would  certainly  appear  that 
anv  means  of  reducing  the  coal  costs  should  be  welcomed, 
without  the  slightest  doubt  the  way  to  reduce  coal  costs  is 
co-operative  buying. 

The  writer  of  this  article  has  put  before  the  engineers  of 
several  of  the  largest  electricity  works  in  London  a  scheme 
which  interested  them  very  much,  but  there  were  many 
small  obstacles  in  the  way  which  must  be  got  over  before 
the  scheme  could  be  properly  worked,  such  as  existing 
contracts  falling  out  at  different  periods,  geographical 
position  which  sometimes  favoured  the  purchase  of  railborne 
or  seaborne  coals.  &c.  The  above-mentioned  scheme  put 
briefly,  is  as  follows  : — 

1 .  Establishment  of  an  efficient  central  purchasing  agency. 

2.  Purchasing  direct  from  collieries. 

3.  Having  steamers  on  charter  where  seaborne  coal  is 
required  and  hiring  wagons  where  railborne  coal  is  i-equked 
for  the  sole  use  of  contributors  to  the  agency. 

4.  Having  barges  and  tugs  for  sole  use  of  contributors  to 
the  agency. 

5.  Leasing  or  hiring  derricks  for  discharging  steamers  or 
other  suitable  arrangements. 

The  benefits  to  be  obtained  from  the  above  scheme, 
taking  the  items  in  rotation,  are  as  under  : — 

1.  Middlemen's  profit  eliminated. 

2.  Lower  prices  on  account  of  large  amount  of  coal  dealt 
w  ith. 
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;j.  Delays  in  delivery  minimised  on  ivccount  of  steamuis, 
barges,  tugs,  wagons,  &c.,  being  used  for  the  benefit  of  the 
contributors  only. 

4.  Charter  pickings  (profits)  for  the  benefit  of  contri- 
butors towards  reducing  costs. 

5.  Profits  obtained  by  difference  in  cost  of  discharging 
and  allowance  made  by  steamers  for  benefit  of  contributors 
to  agency  towards  reducing  cost. 

Amongst  other  items,  if  large  quantities  of  seaborne  coal 
are  used,  preference  berths  are  obtainable  at  most  leading 
ports,  thus  obviating  delay  on  steamers,  and  also,  as  the 
deliveries  are  under  tlie  control  of  the  agency,  facilities  for 
providing  stocks  in  order  to  allow  for  contingencies  can  be 
well  arranged.  The  recent  national  coal  strike  proved  the 
necessity  of  better  arrangements  for  providing  stocks  of  coal, 
and  as  it  is  practically  impossible  ft)r  a  lot  of  works  to  secure 
adequate  reserve  bunker  room,  owing  to  the  high  value  of 
land,  etc.,  especially  those  situated  in  the  heart  of  London, 
the  only  remedy  is  a  continuous  and  regular  supply  of  coal, 
and  special  reserve  supplies  either  in  barges  or  coal  wagons. 

In  support  of  this  scheme  it  is  interesting  to  note  that 
some  few  years  ago  many  of  the  big  steamship  owners  were 
brought  together  under  a  co-operative  scheme  for  the  supply 
of  bunker  coal  to  their  steamers,  and  the  fact  that  the 
the  Steamsliip  Owners'  Coal  Association  of  9,  Fenchurch 
Avenue,  E.C.,  is  not  only  still  in  existence,  but  that  it  is 
necessary  for  them  to  extend  then-  already  large  discharging 
hoists  at  Purfieet,  Essex,  goes  to  show  that  the  scheme  is  a 
successful  one. 

In  conclusion,  it  is  the  writer's  opinion  that  one  of  the 
chief  factors  preventing  the  expansion  of  electrical  energy  is 
the  lack  of  co-operation  amongst  the  \arious  municipal 
authorities  and  private  companies,  and  petty  jealousies  that 
did  obtain,  but  now,  fortunately,  are  gradually  disappearing. 


CORRESPONDENCE. 


Letters  received  hy  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  follomng  week.  Coi-respondents  should  forward  their  communi- 
cations at  t/ie  earliest  possible  moment.  JVb  letter  can  be  published 
unless  we  have  the  writer's  name  and  add/resi  in  ov/r  possession. 


Strength  of  Drawn-Wire  Tungsteu  Lamps. 

Referring  to  your  issue  of  August  'Jth  and  the  extract 
given  on  page  240  of  an  article  by  Mr.  Bainville  in 
L" Tmho'l lie Ehcfriqm'  with  reference  to  drawn-wire  filaments, 
I  should  like  to  make  the  following  comments  : — 

]\Ir.  Bainville,  among  other  writers  on  this  subject,  appears 
to  consider  that  because  the  drawn-wire  filament  may  lose 
some  of  its  ductility  after  burning,  therefore  the  drawn- 
wire  lamp  becomes  as  fragile  as  the  pressed  filament  lamp. 

This  is  an  entirely  wrong  conclusion,  as  the  strength  of 
the  drawn-wh-e  lamp  does  not  result  from  the  ductility  of 
the  drawn-wire  filament  alone,  but  very  largely  from  the 
method  of  winding  and  mounting  which  the  drawn-wire 
filament  ^jermits. 

To  summarise,  the  strength  of  the  drawn-wire  lamp  is 
due  to  three  features  : — 

1.  The  strength  of  the  drawn-wire  filament  itself. 

2.  The  use  of  a  continuous  one-piece  wire  of  uniform 
cross-section. 

3.  The  method  of  support  of  the  filament  mounted  on 
flexible  supports  in  which  there  are  no  rigid  joints  or  welds 
at  the  point  of  support. 

The  combination  of  these  features  causes  the  drawn-wire 
filament  to  be  many  times  stronger  than  the  ordinary  pressed 
filament  lamp  at  any  time  during  its  life. 

Evidence  in  support  of  these  merits,  and  of  the  greater 
strength  of  drawn-wire  lamps,  has  been  shown  in  a  number 
of  cases  of  practical  service  tests,  proving  that  the  drawn- 
wire  filament  is  suitable  in  fields  of  service  in  which  it  was 
not  possible  to  use  the  pressed  filament  lamp.  Among  other 
notable  cases  are  the  following  : — The  United  States  Navy 
tests  of  drawn-wire  lamps  on  board  battleships;  the 
Argentine  Navy  tests  of  drawn-wire  lamps  on  board 
cruisers ;  tests  by  the  Interborough  Rapid  Transit  Co.,  of 
New  York  City,  of  drawn-wire  lamps  on  their  underground 
trains. 


Besides  these  service  e\'idences  of  the  superiority  of  drawn- 
wire  lamps,  we  have  also  the  evidence  of  extensive  tests 
conducted  over  long  periods  of  time  by  the  principal  lamp 
manufacturers  using  the  drawn-wire  filament  process. 

A  special  filament  testing  machine  has  been  devised  and 
employed  by  the  Engineering  Department  of  the  National 
Electric  Lamp  Association,  of  Cleveland.  Ohio,  to  accurately 
measure  the  bending  as  well  as  the  tensile  strength  of  lamp 
filaments.  As  a  result  of  extensive  tests  made  by  this 
machine,  the  following  results  were  obtained  : — 

Tensile  tests  made  on  both  pressed  and  drawn-wire 
filaments  at  various  stages  of  life  indicated  a  strength  of 
from  20,000  to  60,000  lb.  per  sq.  in.,  which  is  doubtless  far 
greater  than  is  required  of  lamp  filaments.  The  drawn-wire 
showed  a  greater  strength  for  all  sizes. 

Specimens  of  the  same  lamps  tested  in  bending  showed  for 
equal  loads  100  per  cent,  greater  deflection  for  the  drawn- 
wire  than  for  pressed  filaments.  The  breaking  load  in 
bending  was  also  greater  for  the  drawn  wire. 

The  greater  mechanical  strength  of  the  drawn-wire  lamp 
is  therefore  evident,  and  is  accounted  for  by  the  style  of 
filament  mounting  and  the  greater  strength  to  withstand 
shock  in  the  filament  itself. 

Again,  Mr.  Bainville  is  in  error  in  his  statement  that  lamps 
with  drawn-wire  filaments  show  more  serious  bulb  blackening 
over  pressed  filaments.  This  is  purely  a  question  of  proper 
manufacturing  methods ;  a  drawn-wire  lamp  improperly 
exhausted  will  show  blackening  to  a  greater  extent  than  a 
pressed  filament  lamp  properly  exhausted.  With  proper 
exhausting  methods,  however,  adapted  to  each  type  of 
filament,  there  is  no  excess  of  blackening  for  drawn-wire 


To  secure  correct  results  on  lamps  involves  much  more 
extensive  testing  than  many  writers  like  Mr.  Bainville  can 
afford  to  undertake.  AVhen  tests  are  made  on  a  sufficient 
number  of  lamps  to  gi\e  a  true  average,  and  the  lamps 
represent  the  best  skill  and  experience  in  drawn-wire  lamp 
manufacture,  the  results  will  show  that  drawn-wire  lamps 
ha\e  superior  strength  to  others  at  any  time  during  life. 

F.  W.  Willcox. 

London,  August  2'3n/,  l'J12, 


Tlie  Compulsory  Fwchase  of  Tramways. 

I  read  your  article  on  this  subject  with  interest,  but  I 
find  it  very  difficult  to  accept  (r)  paragraph  2,  p.  2a 7, 
that  the  undertaking  is  to  be  valued  as  a  present  profit- 
earning  concern,  including  a  proper  sum  in  respect  of 
statutory  powers  and  privileges.  The  Corporation  allows 
the  company  to  obtain  the  privileges  for  a  term  of  years, 
the  concession  being  of  the  nature  of  a  lease,  only  as  a  rule 
there  is  no  rent  payable  for  the  same.  To  ask  the  Corpor- 
ation to  pay  for  the  return  of  the  privileges  at  the  end  of 
the  period  agreed,  is  very  much  as  if  a  man  bad  to  com- 
pensate a  telephone  company  for  moving  a  telejihone  wire 
from  his  building  after  they  had  enjoyed  the  use  of  the  same 
for  a  number  of  years  at  a  nominal  rent  I  Furthermore,  if 
the  payment  for  the  undertaking  is  to  include  a  sum  for  its 
present  profit-earning  powers,  it  appears  to  me  that  an  arbi- 
trator can  only  allow  this  after  taking  careful  evidence  as  to 
past  and  probable  future  profits,  and  this  seems  to  be  pro- 
liibited  by  the  Act. 

However,  no  doubt  a  main  object  of  legislation  is  to 
provide  points  on  which  lawyers  may  argue  at  a  suitable 
remuneration,  and  the  Tramways  Act  will  meet  this  require- 
ment admirably. 

Purchase. 

Augiisf  iCfh.  1912. 


Trade  Discounts. 

I  have  read,  with  much  interest,  the  article  by  "Juggins" 
entitled  "  To  the  Trade,"  and,  in  commenting  on  it,  would 
like  to  endorse  all  that  he  says  concerning  the  unbusinesslike 
systems  of  discounts  adopted  by  manufacturers. 

I  should  like  to  emphasise  the  fact  that  "  Juggins  "  has  in 
no  way  exaggerated  the  wretchedness  of  the  present  methods, 
by  quoting  the  following  example  : — A  few  days  ago  I  had 
occasion  to  inquii'e  some  nei  prices  from  a  certain  manu- 
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fiictiiriiij,'  firm,  and  T  should  like  to  repeat  them  as  I  received 
them,  .\rticle  1,  lid.  jiliis  20  per  cent.  ;  article  2,  f^d.  plus 
li  per  cent.:  article  :!,  2d.  plus  5  per  cent.;  article  I, 
Is.  lOd.  plus  20  per  cent.  ;  article  5,  Is.  3d.  plus  5  per  cent. ; 
article  6,  Id.  plus  ^i  percent. 

Further  comment  on  this  is  superfluous,  but  tliere  is  just 
one  other  point  I  should  like  to  raise.  ".lu^j^ins"  seeras  to 
think  that  .''lO  per  cent,  is  an  cxccedinfjly  hiijh  discount,  but 
I  should  like  to  remind  him  that,  compared  with  some  trade 
terms,  this  is  relatively  low.  For  example,  in  the  iron  and 
steel  trades,  discounts  ofti'ii  ran<;e  between  70  and  ko  per 
cent.,  wliich  I  agree  with  him  are  dpcidedly  absurd. 

fn  conclusion,  I  may  point  out  that  although  the 
suggestions  forwarded  by  "  .luggins  "  arc  extremely 
ingenious,  they  do  not  strike  one  as  being  a  ]iractical  way 
out  of  the  ditliculty. 

R.  C.  S.  Perrj. 

liondon,  S.W.,  Auffu.sl  23/v/,  l'.)12. 


PRACTICAL   NOTES  ON   METER  ERRORS. 


FIRE    AT     THE     LONDON    CENTRAL 
TELEGRAPH     OFFICE. 


Ox  Saturday  last,  about  7  p.m.,  a  serious  tire  occurred  on 
the  thii-d  lloor  of  the  General  Post  Office  "West,  where  the 
main  telegrapli  gallery  is  located.  The  seat  of  the  fire  was 
under  the  floor  dose  to  the  large  test  box  for  the  pro- 
vincial wires,  the  most  vital  part  of  the  vast  and  complex 
system  of  wires  and  apparatus  which  constitutes  the  largest 
telegraph  oflico  in  the  world.  The  first  intimation  of  fire 
wivs  smoke  which  was  observed  issuing  from  beneath  the 
floor  of  the  test  room.  It  was  then  seen  that  the  fire 
had  obtained  a  serious  hold  of  the  mass  of  wires  leading 
from  the  main  cables  to  the  test  1k)x,  and  such  was  the 
danger  that  it  was  considered  advisable  to  order  the  staff  to 
leave  the  building. 

The  fire  brigade  were  soou  on  the  scene  and  in  a  com- 
paratively short  time  were  able  to  master  the  outbreak.  As 
a  precautionary  measure,  all  sources  of  power,  electric, 
pneumatic  and  mechanical,  were  shut  off  from  the  telegraph 
oftice,  and  thus,  probably  for  the  first  time  in  the  history  of 
the  telegraphs  of  the  United  Kingdom,  Ijondon  was 
isolated. 

The  engineering  staff  was  quickly  on  the  scene  and 
commenced  the  work  of  restoration  at  once.  Communication 
by  means  of  alternative  routes  was  f|uickly  etVccted  to  some 
of  the  large  provincial  towns.  The  amount  of  damage  done 
to  the  building  was  comparatively  slight,  but  the  com- 
munications of  the  country  were  completely  dislocated  owing 
to  the  vital  point  at  which  the  disaster  occurred.  For- 
tunately a  year  or  two  ago  the  whole  of  the  Central  Tele- 
graph Office  was  recabled  with  modern  fire-proof  cables  laid 
in  steel  troughing.  It  is  quite  probable  that  had  not  the 
modern  system  of  cabling  buildings  been  in  use  at  the 
Central  Telegraph  Oflice  the  whole  building  might  have 
been  in  danger. 

Delay  in  communication  with  the  provinces  was  experi- 
enced on  Slonday  and  Tuesday,  but  normal  conditions  were 
practically  attained  by  Wednesday. 


Canada. — The  Imperial  Trade  Correspondent  at  Toronto 
(Mr.  F.  W.  Field)  reports  that  a  consulting^  engineer,  an  English- 
man, resident  at  Sault  Ste.  Marie,  Michigan,  U.S.A.,  is  desirons  of 
acting  as  an  agent  in  Canada  for  British  makers  of  machinery  and 
plant  used  in  connection  with  hydro-electric  development,  pulp 
mills  and  steel  works.  Further  particulars  can  be  obtained  at  the 
Board  of  Trade  Commercial  Intelligence  Department,  London,  B.C. 

Patent  Surrender. — The  Comptroller-C4eneral  of  Patents 
announces,  in  the  Landim  Gazette,  that  Ettore  Bellini  has  offered  to 
surrender  Patent  No.  n,3S9,  of  1911,  for  "Improvements  in  or 
relating  to  transmitters  and  receivers  for  wireless  telegraphic  and 
telephonic  apparatus."  Anybody  desiring  to  be  heard  with  refer- 
ence to  such  surrender  must  advise  the  Comptroller  by  September 

2l8t. 


By  S.  M.  POWELL. 


With  the  small  margin  of  profit  allowed  to  central  stations  by  the 
tariffH  now  in  force,  meter  errors  of  2  per  cent,  or  even  .■$  per  cent, 
may  be  of  great  financial  importance  as  regards  the  net  profit 
realised.  Accuracy  in  meters  is  now  of  greater  moment  than  ever 
before,  and  on  this  account  and  remembering  the  great  number  of 
new  typeB  of  meters  which  have  been  placed  on  the  market  during 
the  past  decade,  special  interest  attaches  to  the  comprehensive  and 
highly  practical  paper  read  by  A.  Dnrand,  of  the  Laboratoire 
Centralc  d'Electricit<'-,  before  the  1911  Congress  of  Electricity  at 
Turin.  From  this  lengthy  thesis,  the  following  notes  are 
abstracted. 

Despite  recent  innovations,  meter  errors  are  still  due  to  the  same 
causes  as  they  were,  say,  ten  years  ago,  and  are  still  of  much  the 
same  magnitude.  The  causes  may  be  groui)ed  as  due  to  (1)  Meter 
itself,  (l')  Accessory  apparatus.  (3)  Xatnre  of  current  metered. 
(4)  External  agencies.  Owing  to  these  causes  producing  a  number 
of  errore,  the  chief  of  which  are  detailed  below,  certain  errors  have 
necesHarily  to  be  allowed  as  "  pennissible."  The  meter  errors  per- 
mitted, under  various  conditions  and  loads,  by  the  legislatures  of 
various  European  States  are  summarieed  in  Table  I,  p.  331  — 
whence  it  appears  that  the  Bnglish  and  French  requirements 
involve  the  highest  accuracy. 

Reserving  a  discussion  of  electrolytic  and  special-tariff  meters  to 
later  paragraphs,  the  magnitudes  of  the  errors  due  to  various  causes 
in  different  types  of  meters  are  as  follows  : — 

'I'f mill- rat  11  If. — Jleters  should  always  be  tested  with  their  cases 
closed,  for  the  internal  losses  have  then  a  very  appreciable  effect  on 
the  temperature  of  the  windings,  ,Vc.  French  law  permits  a  loss  of 
4  watts  per  100  volts  in  the  shunt  windings  of  Thomson  meters 
and  1  volt  drop  in  the  field  winding,  so  that,  in  a  10-ampere,  110- 
volt  meter  on  full  load,  the  internal  losses  amount  to  \T>  watts. 
The  temperature  rise  within  the  case  of  a  meter  of  this  type, 
due  to  the  shunt  coil  alone,  may  be  10°  C,  rising  to  2.5°  C. 
(actual  temperature  then  ."iii-f>0°  C),  when  the  series  circuit  is 
also  fully  excited.  This  temperature  rise  diminishes  l)oth  the 
driving  and  braking  torques  of  the  meter  and,  theoretically,  exact 
compensation  between  the  two  effects  is  possible  but,  actually,  the 
temperature  coefficients  of  the  driving  and  braking  systems  are 
unequal.  By  ueing  materials  of  zero  temperature  coefficient  of 
resistance  for  the  shunt  coils  and  braking  disk,  the  difficulty  may  be 
surmounted,  but  the  high  electrical  resistance  of  such  materials 
necessitates  the  use  of  additional  braking  magnets  or  a  larger  disk 
to  get  a  sufficient  retarding  tor(|ue.  The  temperature  of  the  braking 
disk  varies  with  the  position  of  the  latter  in  the  meter  case  ;  in 
spite  of  agitation  due   to   the  moving  system,  the  air  is  always 


warmer  near  the  top  of  the  case.  Fig.  1  shows  the  variations  (with 
time  on  full  load),  of  the  air  temperature  within  the  case  of  a 
15-ampere  220-volt  watt-hour  meter,  of  a  type  much  used  in 
practice  ;  the  resultant  error  increases  as  shown  (about  +  0'4  per 
cent,  per  1°  C).  This  increase  is  quite  typical  of  the  behaviour  of 
all  non-compensated  watt-hour  motor  meters  of  the  Thomson  type. 
Oscillating  meters,  of  the  A.E.G.  type,  have  a  certain  temprature 
coefficient,  but  the  heating  of  the  shunt  circuit  is  quite  low  ; 
Aron  meters  have  negligible  temperature  error  unless  used  with  a 
shunt  ;  the  new  ''  O.K.''  meter  has  a  temperature  coefficient  of 
about  I'.T  per  cent,  per  10°  C.  rise  in  temperature,  but  there  is  a 
thermal  lag  between  its  indications  and  variations  in  the  power 
metered.  Brakeless  ampere-hour  meters  have  no  temperature 
coefficient  unless  in  the  shunt ;  in  braked  ampere-hour  meters, 
the  driving  circuit  is  tapped  across  a  shunt  and  fixed  on  the 
braking  disk,  so  that  these  two  parts  rapidly  assume  the  same 
temperature,  and  variations  of  the  latter  are  of  little  importance. 
Mercury  ampere-hour  meters  are  largely  used  in  this  country  ;  if 
connected  to  a  shunt,  they  have  a  certain  temperature  coefficient. 
In  alternating-current  induction  meters,  the  driving  and  brakmg 
torques  act  on  the  same  disk,  variations  in  the  resistance  of  which 
are,  therefore,  of  little  importance.  Owing  to  variations  m  the 
resistance  of  the  shunt  circuit,  and  of  devices^  regulating  the 
starting,  a  temperature  error  of  01  per  cent,  per  1°  C.  is  usual, 
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Voltage  Variations. — These  do  not  greatly  affect  meters  having 
no  iron  cores,  providing:  the  shunt  circuit  has  a  low  temperature 
coefficient.  "Creepinjr"  due  to  high  voltage  may  be  easily 
avoided,  and  is  little  liable  to  occur  when  the  brushes  and  com- 
mutator have  become  somewhat  worn.  In  induction  meters, 
±10  per  cent,  voltage  variation  may  cause  several  per  cent,  error 
variations  owinsr  to  the  change  in  the  shunt  field,  and  the  braking 
torque  provided  by  the  latter. 

Friction. — Brush  friction  in  commutator  watt-hour  meters  may 
reduce  readings  by  10  per  cent,  at  5^  load.  Owing  to  the  cumula- 
tive effects  of  commutator  sparking  a  short-circuit  may  occur 
between  bars  or  an  armature  conductor  may  be  broken,  and.  in 
either  case,  the  meter  will  show  about  10  per  cent,  error  on  full 
load,  and  wUl  stop  on  light  loads.  The  use  of  vibrating  brushes 
facilitates  starting,  and  improves  the  calibration  curve  of  the  meter. 
In  commutator  ampere-hour  meters,  the  low  armature  potential 
difference  reduces  sparking  to  a  minimum,  but,  in  braked  meters, 
the  increased  armature  resistance  may  lead  to  low  readings.  In 
mercury  motor-meters  amalgamation  of  the  driving  dii-k.  and 
changes  in  the  mercury,  gradually  vary  the  total  friction.  Wear  in 
pivots  and  jewels  is  less  the  lower  the  weight  and  speed  of  the 
moving  system,  and  friction  is  of  less  importance  the  greater  the 
driving  torque.  Aluminium  braking  disks  are  light,  but  their  high 
resistance  diminishes  the  resisting  torque.  It  is  not  sufficient  that 
the  ratio  (driving  torque/rotor  weight)  be  high  ;  the  absolute  value 
of  the  torque  must  also  be  sufficient.  Hammering  of  pivots  on 
jewels,  due  to  heavy  external  vibration  or  the  use  of  alternating 
current,  may  necessitate  rejewelling  at  intervals  of  one  month  or 
so  ;  faulty  jewels  may  cause  10  percent,  error  at  ^V  load.  Many  meters 
are  insufficiently  protected  by  dust-proof  and  damp-proof  cases. 

Krtfriial  Miifinetir  Fieli}.-<. — A  commutator  energy-meter  with 
horizontal  field,  calibrated  with  the  latter  in  the  magnetic 
meridian,  but  first  aiding  and  then  opposing  the  earth's  field, 
differs  S-12  per  cent,  in  its  J^i  load  calibration  in  the  two  cases, 
hence  it  is  necessary  to  standardise  such  meters  with  reference  to 
their  position  relative  to  the  earth's  field.  When  the  instruments 
are  installed,  the  altered  effect  of  the  earth's  field  must  be  com- 
pensated by  varying  the  compounding  of  the  ineter.  In  large 
meters  it  is  often  necessary  to  take  account  of  the  field  set  up  by 
the  cables  feeding  the  meter.  In  Thomson-type  meters  the  main 
field  is  only  of  the  order  of  60  gauss,  so  that  special  care  must  be 
exercised  in  the  disposition  of  neighbouring  current-carrying  con- 
ductors. Two  300-ampere  meters  of  this  type  were,  in  a  certain 
case,  mounted  23  cm.,  axis  to  axis.  When  one  meter  worked  at 
full  load,  the  other  was  subject  to  10  per  cent,  error  at  -ir,  load 
and  20  per  cent,  error  at  ^V  load  ;  by  placing  a  guard  plate  of  sheet- 
iron  between  the  instruments,  the  trouble  was  completely  cured. 
The  field  magnets  of  ampere-hour  meters  may  be  weakened  by 
external  fields,  but  seldom  to  a  serious  extent ;  in  induction  meters, 
stray  fields  are  of  even  less  importance. 

g/iorf-flrcnifs. — In  Thomson  watt-hour  meters,  short-circuits 
may  affect  the  accuracy  of  registration  by  mechanically  closing 
the  bobbins  together,  but  are  of  special  danger  in  that  the  strong 
stray  field,  temporarily  induced,  may  alter  the  strength  of  the 
braking  magnets.  The  seriousness  ot  a  "  short-circuit"  obviously 
depends  upon  the  resistance  of  the  ''short"  and  of  the  circuit 
feeding  it  and  upon  the  power  which  can  be  supplied  to  the  latter. 
M.  Durand  presents  osciUograph  records  of  short-circuit  occurrences 
in  a  testing  circuit  protected  by  a  20-ampere  lead  fuse  (=  double 
full-load  current  capacity  of  the  meter"),  and  supplied  by  various 
direct  current  and  alternating  current  sources.  According  to  the 
available  power  and  the  resistance  in  circuit,  the  maximum  short- 
circuit  current  ranged  from  100  amperes  to  about  1,000  amperes 
(over  a  period  of  from  0'7  to  0'04  sec).  After  three  tests  of  this 
nature  on  a  direct-current  motor- meter,  the  latter  ran  on  light 
load  with  a  registration  corresponding  to  130  watts,  while  an 
induction  meter  similarly  tested  afterwards  showed  30  per  cent, 
error  on  half-load.  To  avoid  such  brutal  tests,  the  French  regula- 
tions stipulate  a  short-circuit  current  not  exceeding  10  times  the 
normal  maximum  current  of  the  meter,  but  the  worse  conditions 
might  evidently  arise  in  practice.  The  demagnetising  effect  of 
short-circuits  on  the  braking  magnets  may  be  avoided  by  placing 
the  latter  as  far  as  possible  from  the  field  "coils  and  by  interposing 
a  magnetic  shield.  The  latter  should  not  be  too  small,  or,  by 
becoming  permanently  magnetised,  it  will  set  up  fresh  parasitic 
fields.  Errors  due  to  the  above  cause  may  amount  to  10  or  20  per 
cent,  in  meters  with  small  braking  magnets,  after  some  time  in 
service  ;  demagnetisation  is  a  minimum  if  the  magnets  are  perpen- 
dicular to  the  main  stray  field.  Clock  meters  are  not  susceptible  to 
the  above  source  of  error.  Mechanical  displacement  of  the  series 
bobbins  is  impossible  in  induction  meters,  and  the  stray  field  is  so 
small  that  the  error  seldom  exceeds  1  per  cent,  after  a  10-fold  short- 
circuit.  Apart  from  the  possible  influence  on  the  magnets  of  com- 
mutator ampere-hour  meters,  short-circuits  damage  the  brush  and 
commutator  surfaces,  and  may  even  melt  the  plates.  The  high  cur- 
rent flowing  through  the  armature  during  the  "short"  is  due  to 
the  elevation  of  the  shunt  potential  difference,  and  if  the  meter  is 
stopped,  to  the  absence  of  back  e.m.f.  In  mercury  motor  meters, 
short-circuits  may  affect  the  magnet  strength  and  expel  the  mer- 
cury from  its  receptacle. 

S/iinit.-i. — The  use  of  shunts  simplifies  the  measurement  of  large 
amounts  of  energy,  and  enables  the  meter  to  be  removed  from  the 
influence  of  parasitic  fields.  The  smaller  meters  required  are  easier 
to  build,  but  it  is  difficult  to  maintain  the  correct  ratio  between 
the  resistance  of  the  shunt  and  that  of  the  low  resistance  series 
circuit  of  the  meter.  The  shunt  is  usually  of  manganin,  whereas 
the  series  circuit  is  of  copper,  and  must  be  of  liberal  section  if  tem- 
perature errors  are  to  be  avoided.  In  alternating-current  meters, 
shunts  may  only  be  used  if  their  time  constant  equals  that  of  the 
meter  circuit  which  they  bridge 


Creepitift. — Vibration,  voltage  variations,  permanent  magnetisa- 
tion of  shield  plates  by  short-circuits,  orientation  of  the  meter  in 
the  earth's  field  or  other  external  magnetic  influences  may  cause 
creeping  in  commutator  watt-hour  meters.  The  remedy  is  to 
mount  magnetic  buttons  on  the  brake  disk,  thus  providing  a  slight 
''  locking  "  action  with  the  brake  magnets.  Xo-load  running  in 
Aron  meters  is  due  to  constructional  defects  or  to  variations  in  the 
period  of  one  of  the  pendulums,  and  is  often  difficult  to  detect. 
Slots  or  holes  in  the  disk,  or  magnetic  Incking  buttons  thereon, 
suffice  to  prevent  creeping  in  induction  meters. 

Freijiifncy  and  Warr  Form- — Changes  in  frequency  and  wave 
form  alter  the  phase  displacement  between  the  shunt  current  and 
applied  voltage,  in  commutator  meters,  by  an  amount  varying  with 
the  time  constant  of  the  shunt  circuit,  which  should  therefore  be 
as  low  as  possible.  Aron  meters  are  unaffected  by  frequency 
changes,  and  +  o  per  cent,  frequency  variation  seldom  produces 
more  than  1  or  2  percent,  error  in  induction  meters  at  half  load. 
On  the  other  hand,  the  presence  of  different  harmonics  in  the  wave 
form  may  easily  cause  l.")  per  cent,  error  in  induction  meters — a 
fact  which  largely  compensates  the  advantages  which  this  type 
possesses  over  commutator  meters  in  first  cost,  maintenance  and 
excitation. 

Power  Fill  tor. — The  accuracy  of  clock  and  motor-meters  depends 
on  the  time  constant  of  the  shunt  circuit  and  on  the  power  factor 
of  the  load  supplied.  Thomson  meters  on  a  0'4  power  factor  load 
show  +  4  per  cent,  error,  according  as  the  current  lags  or  leads. 
The  error  may  be  tolerably  corrected  by  the  Frager  short-circuit- 
ing device  or  by  the  insertion  of  capacity  in  the  shunt  circuit,  in 
which  case,  however,  there  is  danger  of  harmonic  resonance.  On 
single-phase  networks  where  power  factors  less  than  O'o  occur  only 
during  the  relatively  short  period  in  which  motors  are  started, 
acceptance  tests  at  i»  2  power  factor  are  superfluous.  In  three-phase 
meters,  low  power-factor  tests  are  necessary,  and  the  windings 
should  be  tested  separately,  for  there  often  exists  a  supplementary 
phase  difference  of  +  3o*,  so  that,  for  a  supply  power  factor  of  0'7, 
one  of  the  meter  circuits  may  have  a  power  factor  of  0'25  and  the 
other  O'yii.  Errors  at  low  power  factor  have,  however,  minimum 
effect  on  the  total  energy  recorded.  The  effect  of  power  factor  in 
induction  meters  is  easily  compensated. 

Tran-iformfrx. — The  use  of  transformers  complicates  the  question 
of  meter  accuracy  by  introducing  supplementary  phase  displace- 
ments (varying  from  0'1°  to  10°)  between  the  primary  and  secondary 
currents.  To  take  account  of  the  characteristics  of  the  transformer, 
the  meter  must  be  tested  with  the  latter  connected  as  for  subse- 
quent use.  In  order  that  the  transformation  ratio  be  constant,  the 
transformer  core  should  be  built  of  thin  plates  with  no  joints, 
worked  at  an  induction  not  exceeding  2,000-3,000  gauss,  the  object 
being  to  avoid  magnetic  reluctance  and  leakage.  Ring  transformers 
conform  best  to  these  requirements. 

Voltage  transformers  are  in  permanent  service  at  practically  con- 
stant induction,  hence  the  only  difficulty  of  construction  is  in  the 
provision  of  adequate  insulation.  Errors  due  to  these  transformers 
may  range  from  — 1  per  cent,  to  —5  per  cent,  (cos  (p  I'O  to  0'2),  and 
should  not  exceed  2  per  cent,  difference  between  cos  (p  I'O  and  06. 
Current  transformers  operate  at  continually  varying  induction.  At 
high  loads  the  error  should  not  exceed  ±  1  percent.,  but  below  -^ 
fuU  current  no  guarantee  can  be  given.  In  a  particular  case  the 
error  ranged  from  —  2  per  cent,  to  -f  5  per  cent,  at  ^V  load  for 
cos  ^  10  to  O'-t.  Single-phase  equipments  may  be  adjusted  for  an 
average  power  factor  of  0'8,  but  no  such  compensation  is  permissible 
in  three-phase  meters. 

Foiicault  Cm-rent.'^. — These  are  only  of  importance  in  large  meters 
without  shunts  or  transformers.  Such  meters,  if  calibrated  on 
direct  current,  may  show  Id — 20  per  cent,  error  when  used  in 
alternating-current  circuits.  The  remedy — which  is  often  neglected 
— is  to  laminate  the  windings  and  slot  all  metal  parts  near  the 
windings. 

(bnstructiu/t  and  Erection. — The  chief  points  requiring  attention 
in  the  design  and  construction  of  meters  are  :  the  avoidance  of  over- 
crowding of  parts,  such  as  leads  to  mutual  electromagnetic  influence 
betm'een  parts  and  obstructs  inspection  and  repair  ;  the  provision  of 
high  driving  torque  :  liberal  design  of  windings  to  avoiJ  tempera- 
ture rise  and  errors  :  provision  of  dust  and  damp-proof  oases.  Some- 
what higher  capital  cost  need  not  be  grudged,  for  meter  rents  equi- 
valent to  20  per  cent,  on  capital  outlay  are  at  present  common.  In 
erecting  meters,  the  main  spindle  must  be  perfectly  upright — a  point 
which  is  of  greater  importance  the  heavier  the  moving  system  ; 
reliance  cannot  always  be  placed  on  plumb  lines  mounted  in  the 
meter  case.  Incorrect  connection  of  both  circuits  in  a  D.c.  meter 
will  not  change  the  direction  of  rotation,  but,  by  reversing  the 
orientation  of  the  field,  may  cause  10  per  cent,  error  on  light  loads. 
In  three-wire  meters,  energy  is  not  measured  correctly  if  the  shunt 
is  connected  across  a  single  side  of  the  circuit.  The  j'^  load  error 
in  three-phase  meters  may  vary  3 — 10  per  cent.,  according  to  the 
connection  of  the  phases. 

Special  Meter.-^. — All  the  above  errors  naturally  arise  in  ordinary 
meters  adapted  to  special  purposes  by  the  provision  of  special 
switchgear.  "  Excess  "  or  "  peak  "  meters  deserve  special  mention, 
as  they  have  already  led  to  several  lawsuits.  A  negative  torque, 
provided  mechanically  by  a  spring  or  electrically  by  a  reverse 
motor  device,  prevents  the  meter  from  recording  tUl  a  predeter- 
mined limiting  demand  (up  to  which  a  certain  contract  tariff  is  in 
force)  is  exceeded.  The  accuracy  of  the  registration  depends  upon 
preventing  reverse  running  under  the  negative  torque  and  on  the 
maintenance  of  the  correct  negati\e  torque.  One  of  the  best 
means  of  securing  these  aims  is  to  utilise  the  hysteresis  torque 
exerted  on  a  small  mass  of  nickel  rotating  between  the  poles  of  a 
magnet.  A  further  point  of  great  importance  is  to  decide  whether 
the  permissible  error  shall  be  based  on  the  excess  demand  regis- 
tered by  the  meter  or  upon  the  total  demand  as  a  fraction  of  the 
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maximum  capacity  of  the  inBtruincnt.  In  the  former  case  we  are 
faced  with  the  uncertain  starting  load  of  the  meter  and  all  the 
inaocuracicH  of  a  meter  when  runninj;  near  itn  starting;  point  (this 
condition  oxistinor  when  the  total  demand  little  exceeds  the  critical 
limit).  The  author,  therefore,  recommends  that  the  permissible 
error  should  be  based  on  the  total  demand  as  a  fraction  of  the 
maximum  meter  capacity,  and  the  latter  should  be  either  r2  or  IT) 
times  I"  (where  r  =  critical  demand  at  which  meter  commences  to 
reL'isterl ;  accuracy  limits  should  then  be  laid  down  for  total 
demands  rofi  i-,  110  1',  I'^O  P  and  150  P.  Electrolytic  meters 
tlicoretically  meafure  ampere-hour  consumption  accurately  at  all 
loads.  Variations  in  temperature  are  liable  to  cause  crystallisation 
of  the  electrolyte,  and  the  resistance  of  the  meter  beingr  thereby 
altered,  the  distribution  of  current  between  the  meter  and  the 
shunt  is  altered,  and  serious  errors  result. 

( 'alibriition  ( 'lines  The  calibration  curve  of  direct-current  meters 
is  practically  linear  from  full  to  ,V,  load,  whence  it  is  positive  or 
negative,  accordinjf  to  the  preponderance  of  friction  or  com- 
poundinjr ;  the  slope  of  the  linear  portion  is  a  function  of  the 
internal  temperature  of  the  meter.  The  error  in  induction  meters 
frequently  passes  from  :i  per  cent,  slow  at  full  load  to  2  per  cent, 
fast  at  half  load  ;  compounding  affects  the  shape  of  the  curve 
at  low  loads.  Pendulum  meters  are  theoretically  accurate,  the 
actual  errors  dependins;  on  friction  and  the  compounding  employed 
to  prevent  "  creeping." 

Stiirliiif/. — Commutator  watt-hour  meters  start  at  1  per  cent, 
full  load  when  newly  erected  and  correctly  adjusted,  and  if  special 
vibratinfr  brushgear  is  used,  the  instrument  may  start  at  0'5  per 
cent,  full  load  a  matter  of  importance  in  high-ranjje  meters. 
Ampere-hour  meters  start  at  i,',,,  load  if  braked,  and  at  0  2  per 
cent.  0',5  per  cent,  load  if  unbraked.  Aron  meters,  without  com- 
poundinpr.  will  start  at  O'l  per  cent,  full  load. 

'/W.s-  ill  Situ  :  Ai-cunicii  in  Mi-ii.iiii-iiiii  Jii.slni,iiriit,i ;  fl/lirial 
Acirjitiiiia-  ■/<.vA\. — Tests  iii  titu  should  be  more  frequent  the  less 
tho  care  bestowed  on  the  maintenance  of  meters  ;  the  tendency  is 
for  meters  to  develop  slow  running  and  poor  starting,  and  the  loss 
thereby  thrown  on  the  central  station  justifies  frt((uent  testing. 
To  allow  for  the  less  favourable  conditions  obtainable  in  tests  of  this 
nature,  the  permissible  error  is  usually  twice  as  great  as  that 
allowed  in  the  corresponding  laboratory  (acceptance)  tests.  Meters 
serving  a  rapidly  varying  load  may  be  tested  by  a  portable  .-itandard 
recording  meter,  or  by  observations  on  indicating  instruments  at 
intervals  of  .5  or  10  seconds.  Motor  meters  are  found  to  be  very 
acLUrtite  on  rapidly  varying  loads.  D.c.  wattmeters  are  very  liable 
to  errors  caused  by  .stray  fields;  torsion  instruments  are  only 
suitable  lor  the  measurement  of  constant  loads.  Moving-coil  instru- 
ments are  subject  to  a  number  of  errors,  but  if  frequently  calibrated, 
should  be  accurate  to  within  1  per  cent,  at  0  8  full  deflection. 
Potentiometer  measurements  in  the  laboratory  may  be  made  to 
within  0  2  per  cent,  accuracy  under  practical  conditions  ;  .\.C.  watt- 
meters are  affected  by  the  power  factor  of  the  circuit  metered  and 
by  supplementary  phase  displacements,  but  0'.'>  per  cent,  accuracy 
at  0"8  full  load  is  obtainable  in  good  types  of  instrument  :  if  the 
sensibility  is  varied  by  coils  in  parallel,  great  care  must  be  taken 
with  the  connections.  In  a  1 -minute  test,  0  2  second  error  in 
releasing  and  stopping  the  chronometer  may  produce  OS  per  cent, 
error  in  the  result.  The  methods  of  measurement  and  the 
accuracy  of  the  meters  themselves  do  not  justify  laboratory  certifi- 
cates being  given  to  O'l-O'Ol  per  cent,  accuracy,  as  is  often  the  case. 
The  Laboratoire  Ceutrale  d'Electriciti''  gives  certificates  to  +  0'5 
per  cent,  accuracy,  and  denies  the  significance  of  any  higher 
accuracy. 

Among  the  meters  tested  for  ''  acceptance  "  at  the  Laboratoire 
Centrale  d'Electricitr,  14'S  per  cent,  of  the  commutator  watt-hour 
meters,  40'0  per  cent,  of  the  commutator  ampere-hour  meters,  and 
47'0  per  cent,  of  the  commutator  induction  meters,  at  once  pass  the 
statutory  (French)  tests.  These  figures,  referring  to  modern  types 
of  meters,  show  that  the  French  error  limits  (which  are  very 
similar  to  our  own,  see  Table  I),  cannot  yet  reasonably  be  narrowed. 


STEAM    TURBINE    RUNNING.' 


LAHfjE  turbines  are  built  essentially  on  the  principle  of  high 
efficiency,  and  their  design  and  mechanical  construction  is  accord- 
ingly more  elaborate  and  complicated  than  for  small  ones. 

The  present  remarks  apply  to  this  class  of  turbines  only,  as 
requiring  naturally  more  careful  attendance  and  being  subject  to 
more  disturbances. 

f'li'iriinri: — With  regard  to  this  point,  impulse  and  reaction  tur- 
bines show  somewhat  different  requirements.  Whereas  the  radial 
clearance  in  impulse  turbines  is  practically  unlimited  and  the  axial 
distance  can  be  made  01  to  0'2  in.  and  more  without  appreciable 
loss  in  efficiency,  the  reaction  turbine  demands  reduced  the  radial 
clearances  to  the  lowest  practical  amount.  The  blades  need  not  run 
close  together,  but,  to  prevent  excessive  leakiige  over  their  tops, 
the  distance  between  the  ends  of  the  moving  blades  and  the  casing 
and  between  the  ends  of  the  fixed  blades  and  the  rotor 
must  be  kept  down  to  002.")  to  0'12.'i  in.,  according  to  the  size  of  the 
machine  and  the  length  of  the  blades. 

The  axial  adjustment  is  controlled  by  the  thrust  bearing,  which 
can  be  moved  in  either  direction  by  bolts  acting  on  the  casing. 
This  adjustment  being  made  with  minute  care  in  the  erecting  shop, 
it  is  advisable  for  the  operating  engineer  to  leave  it  undisturbed, 
except  in  case  of  necessity.  After  the  machine  has  been  taken 
apart  and  put  together  again  a  new  adjustment  must  be  made. 
This  will  be  done  with  the  machine  slowly  running.  The  thrust 
bearing  is  moved  one  way  until  a  slight  contact  is  noticed  (the 
noise  will  be  more  easily  detected  by  a  proper  piece  of  wood  applied 
to  the  casing  and  the  ear),  then  brought  back  the  desired  amount  of 
clearance. 

(I'liiiiil  /'ar/iini/x. — A  few  types  of  turbines,  especially  the  original 
Parsons  turbine,  apply  the  principle  of  the  labyrinth  to  the  stuffing- 
boxes.  This  has  the  advantage  that  friction  losses  are  absolutely 
avoided,  at  the  cost,  it  is  true,  of  a  small  steam  loss. 

The  leading  firms  in  this  country  have  adopted  devices  of  another 
kind  ;  the  General  Electric  Co.  uses  a  carbon  packing,  the  Westing- 
house  and  AUis-Chalmers  companies  a  water-gland  packing.  With 
the  former  the  engineer  will  have  to  remember  that  the  carbon 
rings  should  have  a  loose  fit  on  the  cold  shaft  ;  as  carbon  does  not 
expand,  but  contracts  through  heat,  the  expansion  of  the  shaft 
would  open  the  segments  of  an  exactly  fitting  ring  when  warming 
up,  and  leakage  would  occur.  The  carbon  rings  do  not  need 
lubricating,  but  are  likely  to  break  and  wear  out.  In  the  long  run 
they  have  been  seen  to  cut  regular  grooves  in  the  shaft ;  the  latter, 
therefore,  often  has  an  interchangeable  bushing. 

The  water-gland  packing  ensures  a  perfect  closing  of  the 
turbine,  but  the  runner,  forming  a  little  centrifugal  pump  which 
forces  the  water  in  a  circumferential  sealing  space,  absorbs  a 
certain  amount  of  power.  Besides,  if  the  water  is  not  perfectly 
clean,  it  will  deposit  scale  in  the  glands  which  has  to  be  removed, 
someliimes  frequently.  Finally  the  water  which  passes  into  the 
turbine  will  evaporate  there,  and  may  cause  the  foimation  of  a 
considerable  layer  of  scale  on  the  blades,  with  a  very  detrimental 
effect  on  the  steam  consumption.  The  water  supply  must  be 
carefully  regulated  to  keep  the  leaking  (|uantity  as  small  as 
possible.  To  avoid  evaporation  in  the  glands  the  temperature 
should  be  the  lowest  obtainable.  The  water  should  come  to  the 
glands  with  a  few  pounds  pressure. 

llpiiringx. — The  next  important  parts  to  be  considered  are  the 
bearings.  They  constitute  with  a  few  gears  (worm-gear  for 
governor  shaft,  tachometer  drive,  oil-pump  gear)  the  only  parts  of 
the  turbine  where  actual  metallic  friction  takes  place.  As  no 
other  acting  forces  are  transmitted  by  the  shaft  besides  its  own 
weight,  the  wear  of   the   babbitt  shells  will   be  extremely  little. 

*  Abstract  of  prize  article  by  Paul  Hoffmann,  which  appeared  in 
Power  (U.S.A.). 
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rt/ifr  French   Heijiilations  : — 
Voltage  drop  in  series  circuits 
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Meters  with  transformers 
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Alternating  current,  r.5  wattf/100  volts 

Error  at   1/20   full   load  not  to  exceed  i  7  percent. 


V'}  volts  fOO  watts  and  below 
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The  bearings  are  flooded  with  oil  under  pressure  ;  this  enters 
between  the  babbitt  and  spindle  and  forms  a  continuous  film, 
acting  like  an  elastic  cushion.  The  oil  pressure  is  furnished  either 
by  a  special  oil  pump  driven  from  the  turbine  shaft,  or  by  gravity. 
A  disadvantage  of  the  former  system  is  the  necessity  for  an 
auxiliary  steam  or  hand-driven  oil  pump,  as  the  main  pump  does 
not  deliver  enough  pressure  right  from  the  start. 

For  gear  and  helicoidal  pumps  the  decrease  of  delivery  due  to  the 
wear  must  be  considered. 

In  a  gravity  system  the  oil  is  supplied  to  the  bearings  from  an 
elevated  tank  to  which  it  is  returned  after  use  by  a  separate  oil 
pump,  and  the  stored  quantity  of  oil  can  be  much  larger. 

Starfit'fi  a  Turhine. — A  turbine  to  be  started  for  the  first  time,  or 
after  a  long  stop,  should  be  cleaned  and  inspected  with  special  care. 
This  applies  chiefly  to  the  bearings,  the  oil  pipes  and  oil  reservoirs, 
where  the  least  particle  of  dirt  or  grit  is  harmful.  The  steamways 
and  piping  should  be  gone  over,  too,  very  carefully.  The  steam 
pipe  should  be  blown  out  from  the  boilers,  the  lastconne'^tion  to 
the  turbine  being  removed.  All  kinds  of  dirt,  chips  of  gaskets,  red 
lead,  &:c..  wiU  appear  on  this  occasion,  which  would  have  obstructed 
the  steam  passages  (guide  vanes)  if  not  removed. 

The  oil  should  be  strained  through  cloths  when  poured  into  the 
machine.  A  sufficient  quantity  must  be  provided.  The  air  should 
be  driven  out  of  the  oil  piping  by  operating  the  ausOiary  oil  pump. 
The  bearings  will  have  to  be  generously  oiled  before  starting. 

Revolving  the  shaft  by  hand  will  show  if  there  is  any  hindrance 
to  its  free  rotation.  This  preliminary  work  being  done,  the 
warming  up  of  the  turbine  can  begin.  To  begin  with,  open  the 
throttle- valve  just  a  little,  and  increase  gradually  ;  open  the  drains, 
and  leave  them  open  until  the  turbine  is  nearly  at  full  speed. 

Reaction  turbines  require  more  careful  treatment  on  account  of 
the  smaller  clearances  and  the  large  mass  of  the  rotor.  One-half  to 
two  hours  is  not  too  much  for  these  machines.  For  impulse 
turbines,  half  this  time  may  be  sufficient.  In  an  emergency,  when 
a  turbine  must  take  up  the  load  of  a  broken-down  unit  as  quickly 
as  possible,  the  time  for  warming  up  may  be  considerably  shortened. 
A  practice  followed  in  Germany,  is  to  start  the  turbine  running 
slowly  from  the  beginning,  the  warming  up  going  on  while  the  speed 
is  being  gradually  increased. 

During  the  time  the  turbine  is  warming  up,  the  auxiliary 
machinery  can  be  got  under  way.  Where  the  turbine  has  water 
glands,  the  vacuum  can  only  be  created  and  the  air-pump  started 
after  the  turbine  is  at  a  certain  sjjeed,  because  the  glands  do  not  act 
before  a  certain  centrifugal  force  is  developed,  and  untU  then  a 
great  quantity  of  air  can  pass  through  the  stuffing  boxes  into  the 
condenser.  If  a  central  condenser  is  used,  such  a  turbine  has  to  be 
put  up  to  speed  with  the  valve  between  the  turbine  and  the 
condenser  closed,  exhausting  in  the  meantime  to  the  atmosphere. 

A  turbine  should  always  be  speeded  up  slowly.  If  accelerated  too 
quickly,  vibration  may  start  quite  unexpectedly  and  continue  a 
good  while  after  starting.  The  passage  of  the  critical  speed, 
if  a  flexible  shaft  is  used,  is  an  exception  to  the  above  rule  ; 
it  has  to  be  done  promptly,  as,  in  that  range  of  revolution, 
vibrations  have  a  particular  tendency  to  develop  and  to  increase 
dangerously. 

After  normal  speed  is  reached,  with  a  good  vacuum  established, 
the  load  should  be  put  on  by  steps,  to  avoid  a  sudden  inrush  of  steam 
into  the  turbine,  which  will  very  likely  be  accompanied  by  a  water 
slug. 

If  the  turbine  is  to  run  in  parallel  with  other  units,  the  governor 
can  be  adjusted  for  variable  speed  while  the  turbine  is  in  operation, 
thereby  facilitating  the  synchronising  of  alternators. 

It  is  helpful  to  always  follow  the  same  routine  of  duties  when  a 
turbine  is  started  or  stopped.  For  instance,  the  operation  of  the 
auxiliary  oil  pump  has  to  be  combined  with  the  observation  of  the 
pressure  gauge,  which  indicates  the  moment  when  the  main  pump 
begins  to  work.  The  moment  for  opening  the  water  supply  valve 
to  the  cooling  coU  must  be  delayed  until  the  oil  is  warmed  up  a 
little  and  becomes  more  fluid.  &c. 

Operation.— A.\t\io\jgh.  the  turbine  taies  care  of  itself  auto- 
matically, BO  to  speak,  and  intelligently,  it  must  receive  due 
attention. 

At  regular  intervals,  the  engineer  in  charge  of  a  watch  should  go 
over  his  machine,  observe  the  pressure  and  vacuum  gauges,  the  tacho- 
meter, measure  the  temperatures  of  the  bearings"  and  of  the  oil, 
and  inspect  the  water  supply  to  the  cooling  coil,  the  packing  glands 
or  the  water-cooled  bearings,  if  there  are  any. 

An  equal  share  of  supervision  should  be  given  to  the  condensing 
plant,  and  especially  should  any  drop  of  the  vacuum  or  irregular 
behaviour  of  the  vacuum  gauge  incite  a  thorough  investigation. 

The  sources  of  trouble  in  a  turbine  can  often  be  located  in  the 
oiling  system.  It  should  be  seen  to  that  the  cooling  coil  remains 
effective,  that  deposits  of  mud  through  the  water,  or  of  gum  or 
vaseline-like  substances  on  the  side  of  the  oU,  are  removedl^  The 
water  used  for  cooling  and  other  purposes  should  be  clean  ;  if 
necessary  it  should  be  filtered  or  treated  against  scale-forming 
elements. 

Only  pure  mineral  oil  of  not  too  high  viscosity— a  light-bodied 
oil — is  to  be  used. 

The  temperature  of  the  oil  at  the  outlet  of  the  bearings  should 
be  about  140°  F.  :  not  much  higher,  for  fear  of  heating,  nor  much 
lower,  for  the  sake  of  fluidity. 

If  a  bearing  gets  hot  it  can  be  easily  smeUed  and  seen  by  the 
dense  white  fumes  of  the  burning  oU.  There  is  generally  some 
radical  cause  for  a  hot  bearing,  which  should  be  immediately  re- 
moved—a tight  cap,  grit  or  foreign  substances  in  the  oil,  insuflicient 
oUing.  The  maximum  oil  supply  should  be  tried,  and  if  this  gives 
no  relief  the  turbine  should  be  stopped  at  once  rather  than  have 
the  bearing  burn  out.  It  is  to  be  remembered  that  quick  action 
is  necessary  ;    the  high  circumferential  speed  of  the  journal  does 


not  allow  much  chance  for  reflection  or  hesitation,  and  there  is  no 
time  for  nursing  the  bearing  back  into  good  condition. 

Any  other,  and  especially  internal  diseases  of  a  turbine,  are 
indicated  by  one  sure  symptom — vibrating  of  the  machine. 

A  considerable  lack  of  balance  causes  vibration  at  any  speed,  and 
is  the  principal,  if  not  the  only,  cause  of  all  vibration.  It  has  been 
known  to  result  from  the  irregular  expansion  of  the  rotor  due  to 
quick  warming  up.  but  every  sudden  change  (especially  rise)  in 
temperature  may  equally  provoke  distortion  of  the  wheels  or 
warping  of  the  spindle.  \Vhen  superheated  steam  is  dealt  with  this 
point  should  always  be  observed.  A  change  from  condensing 
operation  to  atmospheric  exhaust  calls  for  attention  for  this  same 
reason,  and  should  not  be  rushed. 

On  the  other  hand,  water  drawn  into  the  turbine  with  the  steam 
will  act  as  a  very  effective  unbalancing  mass  and  mostly  with  very 
bad  consequences  ;  and  very  obviously  a  blade  flying  off  will  create 
an  overweight  on  the  opposite  side  of  the  rotor  without  regard  to 
the  other  effects. 

Vibration  due  to  any  one  of  these  causes  always  has  the  same 
effect ;  it  brings  the  revolving  and  stationary  parts  of  the  laby- 
rinths into  contact,  with  friction,  heat  and  deformation  as  results, 
and  the  least  that  will  happen  will  be  the  destruction  of  the  small 
clearances  and  increased  leakage  and  steam  consumption. 

It  is.  therefore,  always  advisable,  when  a  turbine  begins  to 
vibrate  for  some  unknown  reason,  to  moderate  the  speed  at  once, 
and  to  give  the  rotor  an  opportunity  to  get  into  good  shape  again. 
If  the  vibration  persists  after  a  new  start,  and  goes  on  increasing, 
the  trouble  should  be  looked  after. 

If  at  all  possible,  turbines  should  be  supplied  with  superheated 
steam.  In  the  first  place  the  probability  of  getting  water  into  the 
turbine  becomes  much  smaller,  and  further,  superheated  steam 
causes  far  less  erosion  of  the  blades  than  wet  steam. 

In  turbine  plants  large  dimensioned  condensers  are  usually  pro- 
vided. With  either  surface,  barometric  or  jet  condensers,  a  vacuum 
of  27  in.  to  28  in.  can  easily  be  maintained  and  should  be.  The 
water  temperature  is  here  the  principal  factor,  and  other  facta 
might  have  to  be  considered,  which  would  require  a  detailed  treat- 
ment. Running  the  condensing  apparatus  properly  is  a  task  which 
takes  generally  more  of  the  engineers  time  and  attention  than  the 
turbine  itself.  fBefore  leaving  the  subject,  the  importance  of 
frequently  inspecting  relief  valves  may  be  mentioned. 

A  last  rule  for  the  benefit  of  economy  :  reduce  the  amount  of 
idle  running  of  a  turbine  working  in  parallel  with  other  units. 
Care  should  always  be  taken  to  handle  the  load  so  that  no  turbine 
runs  for  any  length  of  time  at  much  less  than  half  load. 

SInttthiii  Ihnrn. — When  an  independent  turbo-generator  is  to  be 
shut  down,  the  throttle  valve  can  be  closed  before  the  load  is  taken 
off:  the  latter  acts  as  a  brake  and  brings  the  turbine  quickly  to 
rest. 

A  turbo-generator  running  in  parallel  must  have  the  load  thrown 
off  first  and  then  the  throttle  quickly  closed.  Then  the  condenser 
is  stopped  and  the  steam  drain  opened  to  break  the  vacuum. 
Finally  the  water  supply  is  shut  off.  but  the  oiling  should  be  con- 
tinued until  the  turbine  is  completely  stopped. 

Ji>spcctum. — At  regular  intervals,  and  at  least  once  a  year,  the 
turbine  should  thoroughly  inspected  and  all  details  gone  over.  This 
applies  to  the  interior  of  the  turbine  especially.  Having  lifted  the 
cover,  the  clearances  between  rotary  and  fixed  parts  should  be 
examined  and  readjusted.  The  rotor  had  better  be  removed  and  the 
blades  minutely  examined  for  erosion,  scale,  cracks,  iVc.  The  guide 
blades  should  undergo  a  thorough  inspection,  too,  and  be  cleared  of 
obstructing  matter. 

The  whole  oiling  system,  chiefly,  wants  complete  cleaning  ;  the 
oil  coils  should  be  scraped  outside  and  blown  out  with  steam. 
Paraffin  oil  removes  the  gummy  oxidised  deposit,  mentioned  before 
as  a  result  of  bad  oil.  The  oil  strainer  should  be  cleaned  and  an 
entirely  new  supply  of  oil  put  in.  This  is  usually  only  necessary 
once  a  year  ;  in  the  meantime  the  oil  can  be  filtered  and  some  new 
oil  added  to  compensate  for  losses  from  leakage  and  evaporation. 
Bearings  and  stuffing-boxes  will  probably  want  some  overhauling, 
too,  and  the  governor  and  valves,  the  gears  and  oil  pump  should 
be  gone  over  thoroughly.  Great  care  must  be  taken  in  handling 
the  rotor  that  no  blades  are  injured  ;  much  trouble  may  arise  from 
small  damage. 

The  inspection  will  have  to  extend  to  the  condensing  plant. 
Air  leaks  may  be  looked  for.  and  water  leaks  in  surface  condensers. 
Pumps,  pipe  lines,  especially  foot  valves  and  strainers,  must  be 
cleaned  and  put  in  good  shape. 

The  indicator  diagram,  which  affords  an  excellent  guide  to  the 
reciprocating  engineer,  is  of  no  use  with  a  turbine.  Steam 
measurements,  compared  with  electrical  output,  are  here  the  thing 
required. 

The  average  engineer  cannot  be  expected  to  proceed  with  the  care 
used  in  acceptance  tests,  and  refined  measuring  apparatus  will 
generally  not  be  at  his  disposal,  but  a  scale  for  weighing  the  con- 
densed steam  and  a  few  thermometers  will  give  sufficient  data  for 
fairly  approximate  results. 


Manufacturing  in  Mexico. — H.M.  Legation  at  Mexico 

City  report  that  a  contract  has  been  signed  between  the  Ministerio 
de  Fomeuto  and  Senor  A.  Elozua  for  the  establishment  of  factories 
in  Mexico  for  the  manufacture  of  all  kinds  of  rubber,  goods,  in- 
cluding motor  and  carriage  tires,  waterproof  cloth,  insulated  wire, 
A:c.  At  least  £2.5,000  must  be  spent  on  the  first  factory.  All 
materials  and  plant  necessary  for  the  establishment  of  the  industry, 
as  well  as  electric  lighting  equipment  and  fire  extinguishing  appli- 
ances, may  be  imported  duty  free. — Board  of  Trade  Journal. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    FLANT. 


TliP  ''T(>iroI(r*„SyHteni  of  Electric  Wiling. 

A  new  wirinpr  system  has  just  been  introducp<l,  under  the  above 
title,  by  the  Western  Ki.kctuic  Co.,  Ltd.,  of  .North  Woolwich, 
with  a  view  to  lowering;-  the  coat  of  an  iuHtallation  without 
detriment  to  its  eflicicnoy  or  durability.  The  leading  features  of 
the  system  are  shown  in  the'accompany  inj;  figures.  The  wire  ( fig.  1 ) 
(ronsists  of  a  principal  insulated  conductor  of  standard  pattern,  to 
the  outside  of   which  is  attached  a  return   conductor,    having   a 


Tkuroid"  Conuuctoh. 


latter  are  placed  in  a  separate  chamber  in  the  upper  part  of  the 
pot  and  thus  are  not  kept  soaking  in  the  liiiuid,  with  the  result 
that  coll'ee  made  in  this  way  is  as  light  and  clear  as  wine  and 
possesses  the  pure  and  delicious  llavour  of  the  coffee  berry. 
Incidentally,  less  coffee  is  needed  and  cheaper  berries  may  be 
employed,  yet  the  coffee  will  be  better  ;  the  quality  of  the  coffee  is 
uniformly  excellent  and  does  not  vary  day  by  day, 

riillei's  Piitcii)  I{loil<  Acciiiiuilators. 

An  interesting  type  of  storage  cell  has  been  developed  by  Mi:ssns, 
John  C.  Fui.lkk  A:  Son,  Ltd.,  of  Woodland  Works,  Wick  Lane,  Old 
I'ord  lloa'J,  E.,  and  is  now  lieing  marketed  under  the  above  title. 
Defying  the  accepted  view  that  electrolytic  action  is  confined  to  a 
shallow  layer  of  the  active  material,  the  makers  have  constructed 
electrodes  in  which  large  niaases  or  blocks  of  paste  arc  carried  on 
small  grids,  the  weight  of  the  paste  far  exceeding  that  of  the  grids ; 
these  blocks  are  either  triangular  or  segmental  in  section,  as  shown  in 
the  a;compauying  illustration,  lig,  ,'>,  and  are  formed  right  through. 
The  result,  we  are  informed,  is  that  the  electrodes  are  immune  from 


In;   2.— Method 


FusEi!0.\RD  Wired  with    'Terkoid.' 


lower  insulation,  or  none  at  all.  in  such  a  way  that  the  two  can  be 
readily  separated  for  local  distribution.  The  cost  of  the  combined 
.  onductor  is  much  leas  than  that  of  two  insulated  wires  of  similar 
tarrying  capacity.  The  wire  can  readily  be  drawn  into  conduit, 
IxMug  smaller  than  a  pair  of  insulateil  wires  :  no  special  tools  are 
required,  and  the  conductor  can  be  used  with  casing  or  for  open 
wiring.  The  system  has  been  adopted  for  use  by  one  of  the 
Government  departments,  and  it  is  claimed  that  it  tonforms  in 
every  particular  with  the  l.E  E.  Wiring  Rules,  the  Home  Office  and 
B.  of  T.  Regulations,  .tc. 

(J.E.C.  CoftCe  I'lTcolator. 

A    recent   addition   to   the   Gener.m,   Electric    Co.'s    electric 
heating    and  cooking   appliances   is  a   newly   designed   ccffee  per- 


damage  due  to  vibration  and  short  circuiting,  are  free  from 
sulphating,  and  retain  their  charge  for  a  year  or  more  without 
dropping  below  two  volts  per  cell.  There  are  no  "plates,"  with 
their  liability  to  buckling  ;  two  segmental  electrodes,  wrapped 
with  glass  wool  and  perforated  celluloid  separators,  form  a  cell 
similar  to  a  round  primary  dry  cell,  about  t'>  in,  high  ■  :',  in.  in 
diameter,  or  four  triangular  electrodes  are  coupled  together  so  as  to 
form  a  cell  square  in  section,  with  either  a  celluloid  or  a  glass  con- 
tainer. Larger  numbers  of  electrodes  up  to  eight  are  used  to  build 
up  cells  of  greater  capacity  :  fig.  .".  shows  a  round  cell  (without 
container)  consisting  of  six  electrodes,  smaller  round  and  square 
cells,  a  segmental  grid  and  complete  segmental  positive  electrode, 
and  a  triangular  negative  electrode.     Two  cells  mounted  as  usual 


Fio.  4, — G,E,C.  CoppEE  Percolator, 

colator  with  a  self-contained  heater.  It  is  neatly  constructed  of 
copper,  heavily  nickel-plated,  with  a  handsome  black  handle.  When 
this  percolator  is  filled  with  cold  water,  spraying  will  begin  in  less 
than  three  minutes  after  the  current  is  turned  on.  A  small 
quantity  of  the  water  is  rapidly  brought  to  the  boil,  and  then  this 
water  is  automatically  forced  through  a  tube  to  the  top  of  the 
vessel,  where  it  sprays  down  and  over  the  coffee  grounds.      The 


Pjq,  5.— Fuller  Block  Accumulators  axd  Parts. 

in  a  celluloid  box  form  a  four-volt  ignition  accumulator,  which  is 
made  in  various  sizes.  The  cells  have  already  been  extensively 
adopted  in  place  of  dry  cells  and  plate  accumulators  fo^  t«lef  W' 
telephony,  train-lighting,  car-lightmg,  >^,>i'tio°,  &e  ^"^  ^«  ™; 
stand  that  they  have  proved  admirably  adapted  for  all  these 
tmrposes  On  account  of  the  construction  of  the  e  ectrodes  then 
FnS  resistance  is  not  so  low  as  that  of  plate  cells,  but  this  has 
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little  effect  on  their  efficiency  at  low  discharge  rates,  and  their 
ampere-hour  capacity,  it  is  claimed,  is  considerably  greater  per 
pound  of  cell  than  that  of  plate  cells  at  low  rates.  The  block  cells 
recover  their  voltaj^e  instantly  after  a  short-circuit,  and  can  be 
short-circuit€d  for  an  hour  without  injury.  Owing  to  their  ability 
to  hold  a  charge  almost  indefinitely  and  their  conseiiuent  freedom 
from  sulphating-,  they  are  particularly  suitable  for  use  where 
frequent  charging  would  be  inconvenient  or  impossible  :  unlike  dry 
cells,  which  are  useless  when  discharged,  the  block  cells  can  be 
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Fig.  C. — Test  of  2S0-ajip.-hour  Tha in-Lighting  Cell. 


used  for  similar  purposes  for  many  months,  and  when  run  down 
can  be  sent  to  a  charging  station  for  restoration  to  their  full  initial 
value.  The  grid  being  buried  in  the  block,  can  be  ma'de  of  anti- 
monial  lead  without  fear  of  troubles  due  to  growth,  and  the  active 
material  cannot  fall  out  of  place.  Fig.  6  shows  the  result  of  a 
test  on  a  2.S0-amp.-hour  train-lighting  cell  discharging  at  20 
amperes,  made  by  Mr.  C.  E.  Wright,  electrical  engineer  to  the 
North-Western  Railway  of  India  :  at  o  the  cell  was  short-circuited 
for  1 1  minutes,  but  immediately  recovered. 


LEGAL. 


Attorn"ey-Gexer.\l  r.  London  Electric  Railway  Co. 

The  motion  by  the  Attorney-General  at  the  relation  of  the  Gordon 
Hotels  by  which  an  interim  injunction  was  sought  to  restrain 
pumpinr  by  the  defendant  company  in  alleged  breach  of  their  Act 
of  Parliament,  and  in  a  manner  likely  to  cause  damage  to  property  in 
the  neighbourhood  of  Xorthumberland  Avenue,  was  again  before 
Mr.  Justice  Bankes  sitting  as  vacation  judge,  on  Thursday,  August 
22nd.  Mr.  Felix  Cassel,  K.C.,  and  the  Hon.  B.  B.  Ponaonby  were 
counsel  for  the  plaintiffs,  and  the  defendants  were  represented  by 
Mr.  Bramwell  Davis,  K.C.,  and  Mr.  Mossop. 

Mr.  Bramwell  Davis  said  that  affidavits  filed  by  the  plaintiffs 
had  been  placed  in  his  hands  that  morning,  and  as  they  raised  new 
matter  he  must  ask  for  a  further  adjournment  in  order  to  answer 
them. 

Mr.  Cassel  said  they  were  affidavits  in  reply. 

Mr.  Justice  Bankes  said  that  he  had  read  all  the  affidavits 
that  had  been  supplied  to  him,  and  it  seemed  the  questions  between 
the  parties  were  entirely  defined.  First  of  all,  there  was  a  ques- 
tion whether  what  the  defendants  were  doing  was  an  infringement 
of  their  Act  of  Parliament.  Then,  supposing  it  was.  ought  he  to 
interfere  by  way  of  interlocutory  injunction  if  he  was  satisfied 
upon  the  evidence  that  there  was  no  immediate  danger  to  the 
relators'  hotel.  It  must  be  borne  in  mind  that  the  Hotel  Co. 
had  raised  no  objection  to  the  pumping  on  the  assumption  that  it 
was  not  going  to  do  any  damage,  and  now  supposing  that  it  did, 
ought  he  to  interfere  by  interlocutory  injunction  .' 

Mr.  Cassel  submitted  that  that  was  not  the  position,  but  even 
if  it  was  he  should  cite  authorities  to  show  that  laches  by  a  layman 
could  not  interfere  with  the  rights  of  the  Attorney-General.  He 
had  only  allowed  the  laches  on  the  assurance  that  they  were 
going  to  do  them  no  damage— that  was  to  say,  the  relators. 

Mr.  Justice  Bankes  said  he  was  only  speaking  of  the  relators. 

Mr.  Cassel  :  They  were  justified  in  what  they  did,  because  there 
was  evidence  that  at  the  time  there  was  no  real  danger. 

Mr.  Justice  Bankes  said  the  difficulty  he  felt  was  this: 
Supposing  the  plaintiffs  were  to  satisfy  him  that  danger  was  now 
anticipated,  could  he  interfere  if  the  effect  of  an  injunction 
would  be  to  flood  the  defendants^works  .' 

Mr,  Cassel  :  Our  engineer  says  that  really  is  nonsense.  The 
only  person  that  says  there  is  danger  of  flooding  is  the  engineer  of 
the  works  himself.  Further,  the  defendants  had  affidavits  by  six 
very  eminent  engineers,  and  none  of  them  supported  that  sug- 
gestion. 

Mr.  Braiiwell  Davis:  There  is  evidence  that  the  effect  of 
stopping  this  pumping  might  be  to  flood  the  Victoria  Embank- 
ment. 

Mb.  Cassel  :  I  submit  that  that  is  a  perfectly  ridiculous 
suggestion.  There  was  a  number  of  methods  by  which  that  might 
be  easily  prevented. 

Mr.  Justice  Bankes  :  The  affidavit  of  the  defendants'  engi- 
neer seems  to  say,  "  If  I  cease  pumping  I  shall  flood  the  whole 
place." 

Me.  Bramwell  Davis  said  he  must  answer  the  later  evidence. 
It  said  that  the  defendants  had  six  pumps  working,  and  that  was 
not  so. 


Mr.  Cassel  did  not  care  if  they  had  only  four.  It  was  quite 
sufficient  for  him  that  they  took  away  100  gallons  a  minute — 
50,000  gallons  a  day. 

Mr.  Justice  Bankes  said  that  because  there  had  been  an 
infringement  of  the  Act  of  Parliament  it  did  not  compel  him  to 
grant  an  interlocutory  injunction,  supposing  there  was  no  danger. 
He  was  very  strongly  impressed  by  the  suggestion  that  to  stop  the 
pumping  at  this  station  would  flood  all  the  other  works.  The 
evidence  did  not  say  that  the  work  could  be  done  in  any  other  way  ; 
but  supposing  he  was  satisfied  that  it  could  be  done  in  some  other 
way,  of  course  there  would  have  to  be  time  allowed  the  defendants 
to  enable  them  to  adopt  some  other  way.  They  did  not  say  in  their 
affidavits  how  long  it  would  be  going  on,  and  he  did  not  see  on  the 
evidence  as  it  stood  why  he  should  not  stop  it. 

Mu.  Bramwell  Davis  said  the  cases  would  show  that  his 
Lordship  had  a  discretion  in  the  matter. 

His  Lordship:  When  there  is  an  Act  of  Parliament  that  says 
you  shall  not  do  it .' 

Mr.  Bramwell  Davis  :  Yes. 

His  Lordship  ;  If  I  am  satisfied  that  the  work  could  be  done  in 
some  other  way,  even  though  the  work  might  be  more  expensive  ? 
Are  you  prepared  to  say  that  it  cannot  be  done  in  some  other  way  .' 

Mr.  Br.ajiwell  D.wis  :  It  could  only  be  done  in  some  imprac- 
ticable way,  and  at  enormous  expense. 

His  Lordship  said  he  had  not  any  material  before  him  upon 
which  he  could  exercise  his  discretion. 

Mr.  Justice  Bankes  said  the  mere  fact  that  the  defendants 
were  not  causing  immediate  injury  to  the  hotel  would  not  lead  him 
to  t  xercise  his  discretion  in  their  favour  is  he  was  satisfied  that 
tU.;y  could  do  the  work  in  some  other  way.  If  they  could,  and  the 
way  they  were  now  doing  it  was  an  infringement  of  the  Act  of 
Parliament,  he  should  grant  an  injunction. 

Mr.  Bramwell  Davis  said  there  was  an  overwhelming  body  of 
evidence  to  which  he  would  draw  his  Lordship's  attention,  that  there 
would  be  no  danger  anywhere  by  their  workings. 

His  Lordship  :  But  there  is  a  clause  in  the  Act  of  Parliament 
which  says  you  shall  not  pump. 

Mr.  Bramwell  Davis  said  that  was  a  model  clause  and  it  had 
been  inserted  in  all  these  underground  railway  Acts  now  since  ll'OS, 
and  yet  they  always  pumped. 

His  Lordship  suggested  that  the  matter  might  stand  over,  for 
if  he  grantod  an  injunction  he  should  suspend  its  operation.  Why 
should  the  motion  not  stand  over  to  be  dealt  with  by  Mr.  Justice 
Xeville  on  the  first  motion  day  in  next  sittings  ,' 

Mr.  Cassel  pressed  for  some  immediate  relief,  for  although  since 
the  defendants'  assurance  the  water  had  not  up  to  then  fallen  below 
its  normal  level.  He  understood  that  at  the  plaintiffs'  bore  hole 
there  were  now  some  signs  of  shrinkage. 

Hig  Lordship  said  it  seemed  to  him  that  the  question  was 
whether  there  was  any  other  practicable  way  of  doing  this  work. 
It  was  not  on  any  of  the  affidavits  so  far  as  he  could  find.  It  was 
a  most  important  point,  and,  therefore,  Mr.  Bramwell  Davis  must 
have  time  to  file  further  evidence. 

Mr.  Cassel  said  if  his  Lordship  considered  that  was  the  point, 
and  desired  further  evidence,  he  could  not  resist  a  further  adjourn- 
ment, but  asked  that  it  should  be  only  for  a  week.  Whatever  time 
was  given  the  defendants  to  adopt  a  new  method  of  working,  that 
time  would  be  so  much  longer  it  an  injunction  was  not  granted 
until  after  the  vacation.  They  had  now  reduced  their  pumping  to 
30  gallons  a  minute,  and  if  an  undertaking  were  given  that  that 
quantity  should  not  be  exceeded,  he  was  willing  that  the  motion 
should  stand  over  the  vacation. 

Me.  Bramwell  D.avis  said  he  could  not  give  that  undertaking, 
but  was  willing  to  say  that  they  would  continue  pumping  as  at 
present,  except  in  a  case  of  great  emergency. 

Me.  Cassel  said  he  could  not  accept  that  assurance,  as  he  was 
instructed  that  the  water  in  their  bore  hole  had  already  gone 
down. 

JIr.  Bramwell  Davis  said  he  would  undertake  not  to  pump 
more  than  60  gallons  a  minute,  and  after  some  further  discussion, 
it  was  agreed  that  the  motion  should  stand  over  until  the  second 
motion  day  in  next  sittings,  the  defendants  undertaking  to  pump 
as  little  as  possible,  and  not  to  exceed  60  gallons  a  minute  except 
in  case  of  grave  emergency.  The  defendants  were  to  file  their 
evidence  by  ^ieptember  14th,  and  the  plaintiffs  to  complete  theirs 
by  the  end  of  the  vacation.  Liberty  was  given  to  either  party  to 
apply  in  the  vacation  if  necessary. 

Mr.  Bramwell  Davis  asked  for  leave  to  inspect  the  plaintiffs' 
borehole. 

Mr.  Cassel  had  no  objection,  butasked  that  the  plaintiffs  should 
be  allowed  to  inspect  the  defendants'  pumping. 

Me.  Bramwell  Davis  thought  that  was  quite  reasonable. 

Me.  Justice  Bankes  :  Then  there  will  be  liberty  to  the  plaintiffs 
to  inspect  the  defendants'  works  and  pumping,  by  an  engineer,  in 
the  presence  of  some  representative  of  the  defendants,  and 
there  will  be  a  like  liberty  to  the  defendants  to  inspect  the 
relators'  trial  hole  and  take  levels.  There  would  also  be  liberty  to 
the  relators  to  inspect  the  defendants'  daily  pumping  returns. 


Fencing  Electrical  Machinery. 

At  Glasgow  Sheriff  Court  last  week  the  Scottish  Tube  Co.,  Ltd,, 
were  charged  with  having  failed  to  securely  fence  the  pinion  wheels 
of  an  electric  motor  which  drives  a  travelling  crane  in  their  works 
in  Swauston  .Street,  at  which,  on  June  10th,  a  workman,  named 
William  Duffy,  was  accidentally  injured. 

In  tendering  a  plea  of  guilty,  it  was  stated  by  a  law  agent  that 
the  accident  was  of  a  trifling  nature.  Duffy  had  been  oiling  some 
parts  of  the  machinery,  and,  bending  over,  his  coat  caught  between 
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the  pinidn  wheels.  He  eustaineil  a  few  bruises  and  a  ont  on  the 
head,  and  was  only  ctf  work  a  few  days.  He  did  not  claim  com- 
pensation. The  machinery  whh  pretty  well  uuarded,  and  it  bad 
not  occurred  to  anyone  inside  the  woiko  that  the  pinions  should  be 
fenced. 

By  the  SnB;iaiF  :  No  request  had  been  made  that  they  should  be 
fenced. 

The  Inspkc'Tok  of  Factories  and  Workshops  said  the  obligation 
to  fence  machinery  was  absolutely  clear  ;  and  the  Court  would 
understand  the  trreat  necessity  for  such  precautionary  measures 
when  he  stated  that  no  fewer  than  15,0UO  cases  of  neglect  occurred 
in  the  Glasgow  district  last  year. 

The  Sheriff  impo.sed  a  £5  penalty,  with  expenses. 


NOTES    ON    IMPREGNATION    OF    WOODEN 
POLES. 


Bv  W.  MANKTELOW. 

f'RKOKOTi.Mi  is  undoubtedly  the  best  preservative  treatment 
yet  devised  for  wood,  but  a  deep  penetration  of  tlie  impreg- 
nant  is  less  readily  obtained  with  the  tar  product  than  witli 
mineral  sulistances.  To  facilitate  thorough  liutt  saturation, 
various  ruetlR)ds  of  perforation  of  the  wood  have  been  tried, 
and  the  results  of  a  specially  elaborate  investigation  by 
Messrs.  Haltenburg  and  Berdeniek  (of  the  Hungarian  State 
Impregnating  Department  at  I'uspokladany)  were  recently 
aiuiotuieed  in  a  paper  before  the  Societe  Klectrotecbnique 
de  Dresden. 

Radial  holes,  about  2  mm.  diameter  and  4  cm.  deep,  are 
formed  in  the  pole  by  high-speed  nail-formed  spikes,  which 
displace  but  do  not  remove  the  wtiod.  The  loss  of  strength 
in  poles  perforate<l  by  this  jirocess  is  negligible,  (tn  com- 
paring the  meehaiiieal  sti'cngtli  after  treatment  of  poles  in 
which  radial  perforations  were  made  by  displacement  with 
the  strength  of  a  similar  batch  of  jioles  in  which  ;i  mm. 
holes  were  drilled  and  plugged  after  impregnation,  it  was 
found  that  the  former  were  weakened  to  no  appreciable 
extent,  whereas  the  latter  lost  25  to  10  per  cent,  in  strength. 

Several  hundreds  of  poles  of  various  timbers  were  tiSed, 
and  the  elTect  of  the  distribution  of  the  radial  perforations 
was  especially  examined.  By  placing  the  perforations  on  a 
spiral  of  about  .■>0  mm.  pitch  and  at  a  distance,  hole  to  hole, 
of  about  10  mm.,  each  hole  being  about  10  mm.  to  the  right 
or  left  of  the  hole  in  the  spiral  beneath  it,  excellent  im- 
pregnation is  obtainable  even  in  such  timbers  as  pine  and 
fir.  Only  that  portion  of  the  butt  which  is  below  and 
immediately  above  the  ground  level  is  perforated,  and  a 
special  machine  has  been  designed  to  enable  the  rapid  and 
accurate  treatment  of  poles. 

From  an  analysis  of  statistics  extending  over  the  past 
;")()  years,  M.  Cristiani  concludes  that  the  average  life  of 
poles  is  as  follows  ;  — 


Impregnated  by  Boucherie  CuSOj  process 
„  „  zinc  chloride  ,, 

„  „  Kyan  B.g€), 

„  „  early  creosote  processes 


ir7  years 
11-9     ., 
137     „ 
L'O-f.     „ 


American  authorities  estimate  the  life  of  creosoted  timbers 
of  \arious  kinds  to  range  from  20-;50  years  (being  from  2'0 
to  2\">  times  the  life  of  the  timber  untreated).  German 
returns — probably  the  best  in  the  world — show,  during  a 
period  of  52  years,  an  average  life  of  21  years  for  creosoted 
Baltic  fir.  There  is  no  doubt  that  several  of  the  recent 
creosoting  processes  will  show  even  better  results,  while 
involving  less  initial  outlay,  and  avoiding  a  considerable 
amount  of  the  unpleasantness  hitherto  inseparable  from  the 
handling  of  creosoted  timber,  by  leaving  a  "  cleaner  "  pole, 
i.e..  one  with  less  surplus  creosote  in  the  surface  layers. 

Poles  are  almost  invariably  creosoted  before  use  in  this 
country,  but  in  America  only  about  20  per  cent,  of  poles  are 
treated  (though  the  proportion  is  steadily  increasing),  owing 
to  the  greater  relative  cost  of  creosoting  in  that  country.  An 
approximate  formula  for  estimating  the  annual  charge  to  be 
debited  to  poles  is — 

_  200  ■  /;      ^ 

**  ~  200  n  +  («  (rt  -  1))  »■' 
where,  a  =  annual  charge  ;  p  =  investment  (including  cost 


of  treatment,  if  any)  ;  n  =  years  life  ;  r  =  interest  (say, 
<;  per  cent). 

As  illustrative  of  the  unfavourable  position  of  creosoting 
in  the  States,  it  may  be  noted  that  the  Virginia  Railway  and 
Power  Co.  reiently  installed  DdO  untreated  chestimt  {joles 
and  300  creosoted  loblolly  poles  (the  loblolly  pine  contains  a 
very  large  percentage  of  sap,  and  hence  will  absorb  a  large 
percentage  of  creosote').  The  cost  of  the  cliestnut  poles 
ranged  from  l;!.s.  to  14s.  Cd.  each,  and  that  of  the  treated 
loblolly  poles  was  2Hs.  !)d.  each  (35-ft.  poles,  8  in.  top 
diameter).  The  life  of  the  chestnut  poles  is  exjiected  to  be 
1:!  years,  so  that  the  longer  life  of  the  loblolly  is  balanced 
l)y  its  greater  cost.  In  many  cases,  consumers  pay  for  a 
pole  of  ;!t;-in.  ground  circumference  rather  than  for  a 
creosoted  pole  2m  in.  in  ground  I'ircumferencc  (thus  allowing 
for  1-25  in.  decrease  in  giound  diameter  liy  rotting  in  the 
untreated  pole).  Such  wastage  of  large  timber  is  a  serious 
matter  at  the  present  day,  when  the  area  of  forests  (let  alone 
timber  ready  for  felling),  is  decreasing  at  such  an  alarming 
rate. 

Intermittent  reports  come  to  hand  of  methods  of  timber 
preservation  based  on  the  electrolytic  replacement  of  sap  by 
saline  solutions.  These  systems  are  fairly  rapid  in  opera- 
tion, and  the  electrolytic  actioji  causes  a  certain  amount  of 
chemicsd  change  to  take  place  in  the  cells  of  the  timber 
during  treatment,  which  would  otherwise o<cur  during  its  use. 
This  tendency  lo  a  more  durable  preservation  is  (juite  offset 
by  the  readiness  with  which  most  salts  are  leached  out  by 
rain.  In  the  .N'otlon-Brctonneau  process  a  compound  electro- 
lyte is  used,  in  which  magnesium  sulpbat«  effects  seasoning, 
zinc  suljihate  acts  as  preservative,  and  ammonium  sulphate 
and  boric  acid  exercise  a  fireproofing  and  antiseptic  action. 
The  seasoning  and  preservative  action  occupies  7  to  14  hours, 
and  the  fireproofing  process  from  14  to  24  hours. 

The  electrical  seasoning  of  wood,  apait  from  any  preserva- 
tive treatment,  has  recently  been  successfully  demonstrated 
in  Melbourne.  Current  at  2,000  volts  was  applied  to  two 
large  green  logs,  and  the  Siip  boiled  out  at  such  a  rate  that 
the  logs  lost  40(1  lb.  in  weight  during  three  hours'  treatment. 
It  is  estimated  that  a  growing  tree  could  be  seasoned  within 
six  months  by  this  process.  i>ut  no  information  is  yet  avail- 
able concerning  the  loss  of  strength,  which  it  seems  likely 
would  be  considerable. 


COMPANY    AND     CONSUMER. 


[KHO.M    a    l.KliAL    CON'TUIJifTOli.] 


Questions  frequently  arise  which  involve  a  discussion  of  tin 
legal  relations  between  electric  supply  companies  and  con- 
.sumers.  AVhile  much  depends  uixm  tlip  terms  of  the  contract 
which  is  entered  into  when  the  supply  is  tiist  taken  on,  there 
are  certain  general  principles  which  can  be  laid  down  upon  a 
consideration  of  the  Electric  Lighting  Acts,  1882  and  188.^, 
and,  more  particularly,  the  schedule  to  the  Electric  Lighting 
Act,  181HI,  which  contains  a  form  of  provisional  order  which 
is  now  applicable  to  the  supply  of  electiicity  in  nearly  every 
district. 

It  is  proposed  in  the  jiresent  article  to  discuss  some  of  the 
points  which  are  contmually  arising  : — 

1.  (ienerally. 

2.  Epitome  of  rules  as  to  the  supply  of  electricity. 

3.  Legal  liability  to  grant  a  supj)ly. 

4.  Supply  within  a  certtiiu  area. 

5.  Regulations  for  ensuring  a  proper  and  sufficient  supply 
of  electricity. 

6.  Liability  to  pay  a  minimum. 

7.  Whether  consumer  bound  to  take  continuous  supply. 

8.  Aifreemeiit  not  to  take  supply  from  elsewhere. 


'  It  is  fairly  easy  to  get  22-24  lb.  of  creosote  per  cb.  ft.  in 
loblolly,  whereas  10-15  lb.  per  cb.  ft.  is  considered  a  very  high 
allowance  in  pine. 
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9.  Methods  of  ascertainiDg  amount  of  energy  supplied. 

10.  Agreements  between  company  and  consumer. 

1 1 .  Who  is  liable  for  electricity  supplied  ? 
J:^.  Time  for  proceedings. 

i:>.  Xotice  to  disconnect. 

14.  Alteration  in  the  price  of  electricity. 

15.  Remedies  of  the  consumer  for  failure  of  supply. 
10.  "  Power  companies  "  and  consumers. 

1 .  (jmwally. — Upon  making  an  inquiry  into  the  Electric 
Lighting  Acts,  188-J  to  1909,  with  a  view  to  finding  out  the 
exact  legal  relations  which  exist  between  company  and  con- 
sumer, tlie  fii-st  difficulty  with  which  the  investigator  is  con- 
fronted arises  from  what  is  known  as  "  legislation  by 
reference."  For  some  obscure  reason,  many  enactments 
which  deal  with  the  recovery  of  charges  by  the  company,  or 
the  enforcement  of  their  strict  rights  by  consumers,  are  to  be 
found  in  older  statutes  relating  to  gas  and  water  supply.  The 
result  is  that,  in  order  to  ascertain  their  exact  legal  ]K)siLion. 
those  who  are  interested  in  the  sui)ply  of  electricity  nmst 
refer  to  Acts  which  relate  to  gas  and  water,  and  to  cases 
decided  upon  the  construction  of  such  Acts.  In  the  following 
summary  of  the  law  we  are,  therefore,  comjielled  to  draw  our 
conclusions  from  some  parts  of  the  Electric  Lighting  A(;ts.  as 
illustrated  and  explained  Ity  previous  legislation,  and  the 
cases  which  have  arisen  thereunder. 

Just  as  gas  and  water  are  supplied  compulsorily  under 
and  subject  to  the  terms  of  an  Act  of  Parliament,  so  every 
consumer  within  the  district  of  an  electric  lighting  comjDany 
is  entitled  to  demand  and  obtain  supply  from  any  company 
or  l(K-al  authority  who  have  statutory  powers  to  give  a  supply. 
Nevertheless,  it  is  ([uite  competent  for  any  company,  or  even 
for  a  private  individual,  to  supply  electricity  commercially 
without  any  legislative  sanction.  The  Electric  Lighting 
."Vets  are  enabling  only,  and  do  not  confer  any  monopoly 
upon  those  who  have  Parliamentary  powers.  As  the  condi- 
tions upon  which  a  private  undertaker  supplies  energy 
depend  entirely  upon  the  contract  which  he  chooses  to  make, 
it  is  proposed  to  confine  ourselves  for  the  present  to  public 
supply.  It  may  be  mentioned,  howe\er,  that  by  the  Electric 
Lighting  Act,  1909,  which  came  into  force  on  April  1st, 
1910,  no  one  is  allowed  to  make  a  business  of  supplying 
electricity  to  his  neighbours  in  any  district  where  there  is  a 
provisional  order  already  in  force.  The  words  "make  a 
business "  are  used  advisedly,  for  to  supply  current  to  a 
neighbour  will  be  legal  if  the  supply  is  merely  ancillary  to 
the  ordinary  business  of  the  iiei-son  who  supplies  it. 

'1.  Epitome  of  Rules  as  to  the  Suppli/  of  Etntririli/. — 
The  following  rules,  which  are  taken  from  the  Electric 
Ligliting  Act,  188:;,  apply  generally  to  the  supply  of 
electricity.  Undertakers  are  not  entitled  to  prescribe  any 
special  form  of  lamp  or  burner  to  be  used  by  any  company 
or  person,  nor  must  they  in  any  way  control  or  interfere  with 
the  manner  in  which  electricity  supplied  by  them  is  used. 
This  is  subject  to  the  proviso  that  a  consumer  must  not  use 
any  lamp  or  burner,  or  deal  with  the  current  supplied  to  him 
in  such  a  way  as  to  unduly  or  improperly  uiterifere  with  the 
supply  of  electricity  supplied  to  other  consumers.  The 
undertakers  are  bound  to  supply  all  consumers  within  their 
district  on  equal  terms,  and  in  making  any  agreements  for 
supply  they  are  prohibited  from  giving  any  undue  preference 
to  one  consumer,  or  class  of  consumers. 

3.  Legal  Liahility  to  Grant  a  Sapplij. — The  legal  liability 
of  a  company  to  furnish  consumei-s  with  a  supply  is  further 
pointed  out  in  See.  27  of  the  Schedule  to  the  Electric 
Lighting  (Clauses)  Act,  1S99,  which  is  incorporated 
with  every  Provisional  Order.  That  section  provides  that 
the  undertakers  shall  furnish  an  adequate  supply  to  every 
consumer  within  50  yards  of  a  distributing  main  of  the 
undertakers  in  which  they  are  required  to  maintain,  or  are 
maintaining,  a  supply  of  energy  for  the  purposes  of  general 
supply.  The  necessary  lines,  Ac,  must  be  laid  by  the  under- 
takers subject  to  the  following  conditions  : — (i)  The  cost  of 
all  electric  lines  laid  on  the  premises  of  the  consumer,  and 
(ii)  the  cost  of  so  much  of  such  connecting  lines  as  it  may  be 
necessary  to  lay  for  a  greater  distance  than  60  ft.,  are  to  be 
borne  by  the  consumer  if  the  undertakers  so  require.  By 
Sub-Sec.  2  it  is  provided  that  each  owner  or  occupier 
requiring  a  supply  must  («)  serve  a  notice  upon  the  under- 
takers specifying  the  premises  to  be  supplied,  the  amount 
required,  and'  the  date  Upon  which  the  supply  is  to  com- 


mence ;  (A)  if  required,  contract  to  receive  and  pay  for  a 
su]iply  of  energy  for  a  period  of  at  least  two  years  of  such  an 
amount  that  the  payment  to  be  made  shall  not  te  less  than 
20  per  cent,  jier  annum  on  the  outlay  incurred  by  the  under- 
taken in  providing  electric  connecting  lines  in  accordance 
with  this  section  ;  (c)  if  required,  give  security  for  the  pay- 
ment to  the  undertakers  of  all  moneys  which  may  become 
due  to  them  in  respect  of  lines  and  energy.  It  is  further 
provided  that  undertakers  may,  at  any  time  while  they  are 
supplying  a  consumer,  by  giving  seven  days'  notice,  require 
the  owner  or  occupier  to  give  security  for  moneys  due  and  to 
liecome  due.  (As  to  snjiply  of  electricity  to  premises  having 
already  a  scpai-ate  supply,  see  ]xn-agrai)li  7  infra.) 

4.  Supplij  within  a  I  'ertain  Area. — E\ery  local  authority  or 
company  authorised  to  supply  electricity  was  bound  formerly  to 
limit  operations  to  its  own  district ;  it  could  not  supply  a  single 
consumer  outside.  In  one  case  (Attorney-(teneral  v.  Met- 
ropolitan Electric  Supply  Co.,  19()5,  l'  Ch.  24,  757),  a 
limited  company  was  authorised  by  statute  to  supply  elec- 
tricity within  certain  areas  only,  and  also  by  a  later  statute  to 
erect  a  station  for  generating  electric  current  or  electrical 
energy  at  a  place  outside  those  areas  for  the  purpose  of  trans- 
mitting such  current  or  energy  therefrom  to  certain  distri- 
Imting  stations  within  those  areas,  and  for  the  purjxjse  of 
supplying  such  current  or  energy  within  the  same  areas.  It 
was  held  that  the  company,  though  incorporated  under  the 
Companies'  Acts  with  unrestricted  powers  of  producing  and 
supplying  electricity,  was  restricted  by  the  Special  Acts  to 
the  supply  of  electricity  within  the  special  areas. 

Fn  another  case  it  was  decided  that  a  gas  company  had  no 
right  to  supply  gas  outside  the  statutory  area.  A  railway 
company  had  received  gas  at  its  terminus  and  sent  it  down 
the  line  to  Ix;  consumed  at  another  station  down  the  line 
which  was  outside  the  area.  It  was  held  that  this  was  illegal. 
It  may  be  mentioned  that  on  account  of  the  inconvenience 
to  which  ol)ser\ance  of  the  sti'ict  letter  of  the  law  has  given 
lise,  the  Act  of  1909  provides  that,  ujx)n  certain  formalities 
lieing  complied  with,  supply  may  be  granted  outside  the  area 
with  the  consent  of  the  Board  of  Trade. 

The  difficulties  and  hardships  suggested  by  these  cases 
ha\e  been  set  at  rest  t)y  the  Electric  Lighting  Act,  1909, 
which  piovides  that  (1)  any  local  authority,  company, 
or  pei-son  authorised  to  supply  electricity  in  an  area  may, 
with  the  consent  of  the  Board  of  Trade,  supply  at  any  point 
within  that  area  electricity  for  the  purpose  of  haulage  or 
traction  r)n  any  railway,  tramway  or  canal,  situate  partly 
nitliin  and  partly  without  that  area,  and  for  the  purposes  of 
lighting  \eliicles  and  vessels  used  on  any  such  railway,  tram- 
way, or  Ciinal  ;  but  the  Bt)ard  of  Trade  shall  not  in  any 
case  give  any  such  consent  until  notice  of  the  applicition 
for  the  consent  has  been  given  by  advertisement  or  other- 
wise in  such  maimer  as  the  Board  of  Trade  may  direct,  and 
an  opportunity  has  been  given  to  any  person  who  appeal's  to 
the  Board  to  l)e  itffected,  of  stating  any  objections  he  may 
have  thereto. 

The  Boaid  of  Trade  may  by  provisional  order  authorise 
any  such  local  authority,  company,  or  person  so  to  supply 
electricity  to  be  used  for  purposes  incidental  to  the  working 
or  lighting  of  the  railway,  tramway,  or  canal,  other  than  the 
purjKJses  aforesaid. 

It  also  provides  that  a  supply  to  premises  wholly  without 
the  area  may  be  justified.  Thus,  where  it  is  proved  to  the 
Siitisfaction  of  the  Board  of  Trade  that  the  occupier  of  any 
premises  is  desirous  of  obtaining  a  supply  of  electricity  from 
any  undertakers  within  whose  area  of  supply  those  premises 
are  not  situate,  the  Board  of  Trade  may,  if  the  local 
authority  within  whose  district  the  premises  are  situate,  and 
the  undertakers  (if  any)  authorised  to  supply  electricity  to 
such  premises,  consent,  by  order  permit  the  first-mentioned 
undertakers  to  give  a  supply  to  those  premises  on  such  terms 
and  subject  to  such  conditions  as  the  Board  think  fit. 

Provided  that  if.  in  the  opinion  of  the  Board  of  Trade, 
any  c-onsent  requii-ed  by  this  sub-section  is  unreasonably 
withheld,  the  Board  of  Trade  may  proceed  as  if  such  consent 
had  been  given. 

5.  Regidalions  for  Ensuring  a  Prosier  and  Suffirienl 
Supply  of  Electricity. — The  duties  of  a  supply  company  are 
described  in  detail  in  the  Board  of  Trade  Regulations. 
According  to  those  regulations,  the  company  must  give  notice 
of  their  intention  to  switch  on  the  current  in  the  mains,  and 
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must  thereafter  maintain  a  supply  of  sufficient  power  for 
the  use  of  all  the  consumers  for  the  time  V)eing  entitled  to 
bo  supplied.  Tn  case  it  iKjcomes  necessary  to  stop  the 
supply  through  any  portion  of  a  main  foi'  more  than  one 
hour,  the  system  must  lie  so  arranged  that  the  dlg- 
connt'ction  does  not  exceed  iOd  k\v.  or  extend  to 
the  premisfs  of  more  than  HO  consumers.  The  pressure 
of  supply  must  not  vary  nioi-e  than  l'  per  cent,  from  the 
standard  pressure,  while  the  variation  of  pressure  at  any 
consumer's  terminals  shall  not  under  any  conditions  of  the 
supply  which  the  consumer  is  entitled  to  receive,  exceed 
)  |H'rcenl.  frmn  the  declared  constant  prcssiu'c.  .\stoli\irijr 
the  standard  pressiire.  the  result  of  an  iMi|uiry  held  liy  the 
Hoard  iif  Trade  was  that  this  may  he  alteied,  evc'ii  withonl 
the  consent  of  consumers,  ujkhi  terms  and  i»nditions  to  he 
settled,  in  ease  of  dispute,  by  aU  arbitrator  appointed  by  the 
Hoard  of  Trade. 

A  nund)er  of  interesting  (jucstions  arise  nixin  the  inter- 
preUition  of  the  above  clauses  and  regulations  with  which  it 
may  be  con\enient  to  deal  acriatim. 

(>.  Liifbi/ifi/  lo  Piiij  ii.  Minimum. — We  have  seen  that  a 
consumer  may  1k'  bound  to  take  anil  pay  for  a  nuninnnn 
supply  of  energy.  Suppose  he  takes  no  energy  for  a  whole 
year,  can  he  still  Iw  compelled  to  pay  the  minimum  amount  ': 
In  the  absence  of  any  express  authority  on  tlic  |M>int,  it  is 
submitted  that  the  payment  must  lie  made,  whetiier  a  supply 
is  or  is  not  taken.  The  object  of  ilio  clause  is  to  protect  the 
undertakers,  and  it  is  clear  that,  whether  a  supply  is  Uiken 
or  not,  the  initial  cxyK-ndiinre  will  1h'  just  the  same. 

7.  Wlipllwr  iiiiixumii  nol  /tnniiil  In  lake  I'lin/iiinm/x 
Sui>jtli/. — The  fact  that  a  consumer  had  it  in  his  [xiwer  to 
keep  the  mains  as  a  "  stand-by  "  in  case  of  the  breakdown  of 
a  private  installation,  gave  rise  to  considerable  dissatisfaction 
amongst  the  undertiikers.  As  a  result,  the  Electric  Lighting 
Act,  1909,  contains  a  section  providing  sjx^cially  for  the 
supply  of  premises  having  a  Sepiu'ate  supply.  The  provisicins 
of  this  section  (1."))  are  as  follows  : — Notwithstanding  any- 
thing in  the  Electric  Lighting  Acts,  or  in  any  Act  of  Parlia- 
ment or  I'rovisional  Order  authorising  an  undertaking,  a 
jterson  shall  not  be  entitled  to  demand  or  to  continue  to 
receive  from  undertakers  authorised  to  sup]ily  electrieity  in 
any  area,  a  supply  of  electricity  for  any  premises  ha\  ing  a 
separate  supply,  indess  he  has  agreed  with  the  undertakers  to 
pay  to  them  such  minimum  annual  sum  as  will  give  them  a 
reasonable  return  on  the  capitid  cxiienditnre,  and  will  cover 
other  standing  charges  incurred  by  them  in  order  to  meet 
the  possible  maximum  demand  for  those  premises  ;  the  sum 
to  be  paid  shall  lie  determined  in  default  of  agreement  by 
arbitration. 

8.  Affi-eemt'nl  not  to  Takt>  Siipph/  from  Elsewhere. — ft 
is  competent  for  undertakers  to  agree  with  the  consumer 
that  lie  will  not  take  a  supply  from  elsewhere  during  a 
certain  jieriod.  Such  an  agreement  has  lieen  upheld  by  the 
Court.  In  the  Metrojiolitaii  Electric  Supply  Co.  v.  (iinder. 
190 1,  2  Cli.  799,  the  defendant  had  signed  a  form  of 
request  to  the  plaintiflF  coiniiany  to  supply  him  with  electrical 
energy  sul)ject  {inter  iilia)  to  the  following  terms  : — (1) 
The  consumer  agrees  to  take. the  whole  of  the  electrical 
energy  reijuired  for  the  premises  mentioned  below  from  the 
company  for  a  period  of  not  less  than  five  years  ;  (2)  The 
charge  for  electrical  energy  to  lie  4id.  per  Board  of  Trade 
unit.  There  was  no  covenant  by  the  company  to  supply, 
nor  by  the  defend  int  to  take  any  energy.  Similar  forms  of 
request  had  l)een  signed  by  other  persons  for  different  terms 
of  years,  and  at  diiterent  prices.  After  receiving  a  supply 
for  some  time  on  the  above  terms,  the  defendant  gave  notice 
to  the  company  to  disconnect,  and  received  an  instalment  of 
energy  from  the  County  of  London  and  Brush  Provincial 
Co.,  who  were  rivals  of  the  plaintiffs  withm  their  district. 
On  threat  of  legal  proceedings,  he  had  plaintiffs'  service  re- 
connected, lint  he  again  gave  notice  to  the  plaintiffs  to  dis- 
connect in  February,  1901.  The  plaintiffs  lirought  an 
action  in  the  Chancery  Division  for  an  injunction  to  restrain 
the  defendant  from  obtaining  a  supply  from  any  source  other 
than  their  own  mains.  Evidence  was  called  on  the  part  of 
the  defendant  to  prove  that  the  plaintiffs  had  failed  to 
furnish  a  proper  supply,  and  it  was  argued  on  the  defendant's 
behalf  that  there  could  be  no  injunction  to  enforce  a  negative 
stipulation.  It  was  decided  by  .lustice  Buckley  (1)  that  the 
contract  in  this  case  implied  an  undertaking  by  the  defendant 


not  to  take  energy  from  anyone  except  the  plaintiffs  ;  (2) 
That  the  contract  was  one  which  could  lawfully  lie  imposed 
upon  the  defendant  by  virtue  of  the  plaintiffs'  provisifinal 
order  ;  (3)  That  the  ])rovi8ions  of  the  Electric  Lighting  Act, 
1KK2,  Sees.  19  and  20,  which  compel  a  supply  cxmftany  to 
give  a  supply  to  a  c/msumer  on  the  terms  ui»n  which  aTiy 
other  jierson  in  the  area  "  is  entitled  under  similar  circum- 
stances to  a  eoiTcsponding  supply,"  had  not  been  infringed  ; 
and  (i)  that  the  plaintiffs  were  entitled  to  an  injunction. 

This  was  a  case  in  which  the  consumer  took  energy  from 
other  undertakers.  It  is  [ircsumed  that  if  he  had  erected  a 
private  instidlation  on  his  dwii  premises,  and  had  obtained 
energy  therefrom  during  the  [KMifKl  in  (|uestion,  he  could  in 
that  case  have  Iwen  restrdined  by  injimction. 

9.  Methodit  of  Axierlaininfi  Aimnnl  of  Knenjij  SiippliHl. 
— The  amount  of  energy  supplied  liy  undertiikers  to  their 
(wnsumers  is  to  be  estimated,  in  the  absence  of  agi'eement, 
by  meters.  The  Boai-d  of  Trade  docs  not  undertake  to 
inspect  metere,  it  l>eing  i)rovided  in  the  rules  issued  by  the 
Electrical  Standardising  Laboratory,  1897,  "That  metere 
for  tiie  measurement  of  (juantity  of  energy  cannot  Ik;  received 
with  a  \iew  to  certification  for  use  in  connection  with  the 
supply  given  by  undertakers  under  Electric  Lighting 
Orders."  It  is  provided,  however,  by  Sec.  .'il  of  the 
schedule  to  the  Clauses  Act  that  any  consumer,  on  paying 
the  required  fee,  may  employ  an  inspector  to  examine  any 
meter,  and  to  certify  it  as  a  "  certified  meter." 

10.  .ii/reemenlx  between  Compani/  and  Consumer. — An 
agreement  made  between  an  electric  supply  company  and  a 
local  authority  for  the  supply  of  electricity  should  gene- 
rally contain  a  jKMialty  clause.  By  Sec.  174,  Sub- 
Sec.  (2)  of  the  Public  Health  Act,  1X75,  it  is  provided 
that  every  contract  made  by  an  urban  authority  whereof 
the  value  or  aiuount  exceeds  £,hii,  "shall  specify  some 
|)e('uniary  penalty  u>  l)e  fixed  in  case  the  terms  of  the  con- 
tmct  are  not  duly  ix;rformed."  Tliis  provision  is  obliga- 
tory and  not  merely  directory,  and  if  the  penalty  is  not 
specified,  an  action  on  the  contract  against  the  local  autho- 
rity cannot  be  maintiiined  (British  Insulated  AVire  Co.  v. 
Prescot  Urban  District  Council  (1K9.'J),  2  Q.B.  4(53,  hm). 

It  has  been  decided  that  where  a  company  contracts  to 
supply  energy  on  S]ieeial  terms  under  .Sec.  8.3  of  the  Electric 
Lighting  (Clauses)  .\ct,  1899,  the  (lonsumer  may  sue  for 
breach  of  contract  if  there  is  a  failure  of  supply.  He  neetl 
not  confine  himself  to  the  recovery  of  pnalties  (Morris  and 
Bastert  /■.  Loughlx)rough  Coi-poiution,  1908,  1  K.B.,  217). 

The  importance  of  entering  into  a  contract  with  the 
undertakers  was  well  illustrated  in  the  case  of  Husey 
r.  The  London  Electric  Supply  Corporation  (1902;  18 
T.L.R.,  29(5).  In  that  case  a  receiver  appointed  by  the 
High  Court  in  a  detjenture-holder's  action  against  the  St. 
Errain's  Hotel  Co.  entered  into  possession  of  the  hotel  which 
was  then  lieing  carried  on  by  the  company.  At  the  time 
when  the  Receiver  entered,  the  hotel  comjjany  owed  a  sum 
of  £437  to  the  defendants  in  respect  of  electric  current  which 
had  been  supplied  for  the  lighting  of  the  hotel.  The 
Receiver  entered  into  no  fresh  contract  with  the  supply 
company,  nor  would  he  pay  the  arrears.  Consequently  the 
supply  comijany  threatened  to  disconnect  the  hotel  from  their 
mains,  and  an  action  was  brought  to  restrain  them  from  so 
doing.  In  was  argued  on  their  behalf  that  if  the  Receiver 
were  a  new  occupier  of  the  hotel,  he  was  bound  to  enter  into 
a  new  contract  before  he  could  receive  a  supply,  and  that,  if 
his  occupancy  was  a  mere  continuance  of  that  of  the  hotel 
company,  the  defendants  were  entitled  to  disconnect  until 
the  ai-rears  were  paid.  Jlr.  Justice  Kekewich  granted  an 
injunction,  but  his  judgment  was  reversed  in  the  Court  of 
Appeal,  where  Lord  Justice  Vaughan-WilUams  said  :  "  In 
my  view,  it  is  plain  that,  under  the  Act  of  1882,  no  one  is 
entitled  to  demand  a  supply  of  electric  cuiTent  until  he  has 
entered  into  a  contract  with  the  company  which  supplies  it. 
If  there  has  Iwen  no  change  in  the  occupancy  of  the  hotel, 
then,  (I  fortiori,  the  defendants  ought  not  to  be  restrained 
•  from  cutting  off  the  supply.' " 

In  the  above  case,  the  Receiver  either  represented  the  old 
tenant,  and  was  therefore  liable  to  pay  such  rent  as  was  in 
arrears,  or  he  was  a  new  tenant,  not  entitled  to  be  supplied 
until  he  entered  into  a  contract  for  that  purpose  with  the 
company, 

{To  be  cmitinued.) 
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BUSINESS  NOTES. 


,\rg:eiltina.— Although  the  general  trade  of  Argentina 
in  the  first  quarter  of  1912  showed  a  shrinkage,  the  imports  of 
electrotechnical  articles  were  marked  by  decidedly  enlargred 
fijjnrep.  having  advanced  from  977,000  grold  pesos  in  the  same  period 
in  the  previous  year  to  2,263,000  g:old  pesos  in  the  first  quarter  of  the 
current  year.  The  increase  was  observable  not  only  in  dynamos 
and  motors,  but  also  and  especially  in  accumulators,  measuring 
instruments,  and  materials  for  electrical  purposes.  The  increase  in 
accumulators  was  owing  to  the  large  orders  by  the  Deutsche 
Uberseeische  Electricitiits-Gesellschaft  in  the  quarter  under  review. 
Including  various  not  specifically  electrotechnical  products,  the 
aggregate  imports  of  the  articles  grouped  under  "  electrotechnical 
products "'  amounted  to  2.2(i3,122  gold  pesos  against  1,2x6.122 
gold  pesos  in  the  first  quarter  of  1911.  In  detail,  electrical 
machines  and  motors  were  imported  to  566,.53l  gold  pesos, 
an  increase  of  393,298  ;  electric  fans,  6,120,  an  increase 
of  1,464  ;  accumulators  and  batteries,  757,161,  increase 
146,847  :  current  and  pressure  meters,  4,678,  increase  of  1,388  ; 
electric  bells,  5,891,  increase  339  :  electric  meters,  104,628,  increase 
.54,896:  arc  lamps,  19,264,  increase  20;  glow  lamps,  107,324, 
increase  492  ;  lamp  fittings,  16,855,  increase  6.966  :  carbons, 
2.5,291,  increase  14,246;  materials  for  electric  purposes,  160,151, 
increase  108,93s  ;  and  porcelain,  clay  and  glass  insulators,  25,262, 
Increase  6,893.  Articles  showing  shrinkage  were— Smallmotors,  4,080, 
a  decrease  of  1,576  :  wire  and  cable,  55.'<,830,  decrease  17,531  ;  tele- 
graph and  telephone  apparatus,  10,536,  decrease  9,337  :  switches, 
kc,  40,771,  decrease  26,979  ;  conduits,  36,862,  decrease  12,741  ; 
and  material  for  telegraph  and  telephone  installations,  ll,ii69. 
decrease  1.099. — El^ctrotechnische  Zeitschrtft. 

Canadian     Mannfactnres. — Lord    8trathcona,    High 

Commissioner  for  Canada,  has  just  received  from  the  Census  and 
Statistics  Office  at  Ottawa  a  bulletin  stating  that  the  censjs  of 
the  manufactures  of  Canada  taken  last  year  for  the  calendar  year 
1910,  as  now  compiled,  gives  the  following  comparative  statistics, 
compared  with  those  of  the  census  of  1901  for  the  calendar  year 
1900,  viz.  :— 

1»1(>.  1900,  r,„-mu>..        Jwr^a.,: 

Establish- 
ments    ...  19,2u2  14,6.50  4,552      3r07  % 
Capital       ...   Sl.245,018,881     $446,916,487  $798,102,394     17858  % 
Employes...               511,844              339,173             172,671        50'91  % 
Salaries  and 

wages  ...  8240,494,996  8113,249,350  $127,245,646  112-36  % 
Materials  ...  ?600,822,791  §266,527,858  8334,294.933  125-42  % 
Products    ...   $1,164,695,032     §481,053,375  §683,641,657     142-11  '„ 

The  capital  employed  in  manufactures  increased  during  the  decade 
by  178-58  per  cent.,  and  the  value  of  products  by  14211  per  cent. 
The  number  of  establishments  employing  five  hands  and  over  last 
year  was  19,202.  being  an  increase  of  4,552  in  the  decade. 

Canadian  Trade. — Among  tue  inquiries  relating  to 
Canadian  trade  received  at  the  office  of  the  High  Commissioner  for 
Canada,  17,  Victoria  Street,  London,  S.W.,  during  the  week  ending 
August  26th,  were  the  following  : — 

A  firm  in  Boath  Wales  who  are  about  to  commence  the  development  of  a 
mica  property  in  India,  are  open  either  to  do  business  with  Canadian  importers, 
or  to  dispose  of  the  property  to  a  Canadian  company. 

The  City  Commissioner  of  an  important  Western  Canadian  city  will  be  in 
London  in  September,  and  is  desirous  of  getting  into  touch  with  manufacturers 
of  large  gas  engines  to  be  used  for  the  purpose  of  generating  electric  light 
and  power. 

An  important  Canadian  company  who  are  dealers  in  motor  boat  accessories 
desire  to  get  into  touch  with  United  Kingdom  manufacturers  from  whom  they 
could  purchase.  They  are  particularly  interested  in  ignition  cable,  brass  pro- 
pellers, marine  accessories,  and  lamps.  A  catalogue  of  what  is  required  can 
be  seen  at  the  Canadian  Government  Office,  as  above. 

Consnlar  \otes. — Aicaragua. — The  American  Consul 
at  Corinto  reports  that  the  National  Electric  Signal  Co..  of 
Pittsburg,  Pa.,  has  corresponded  directly  with  the  Xicaraguan 
Government  relative  to  the  establishment  in  Nicaragua,  at  its 
risk,  of  several  wireless  stations.  The  company  is  the  one  which 
put  in  the  stations  of  the  United  Trunk  Co.,  and  is  now  taking  up 
the  matter  of  establishing  a  number  of  others  along  the  Atlantic 
coast  of  Mexico  and  Central  America,  for  the  purpose  of  obtaining 
constant  communication  between  these  countries  and  the  United 
States.  The  company  also  offers  to  put  in  at  Managua  a  wireless 
tower  of  sufficient  power  to  communicate  with  Salvador.  The 
engineers  were  to  leave  for  Nicaragua  in  May  to  carry  out  the  work. 

France. — The  British  Consul  at  Lyons,  in  a  recent  report,  states 
that  the  development  of  the  resources  latent  as  water-power  in  the 
mountain  streams  of  South-Eastern  France  continues  to  make 
rapid  progress,  and  it  is  estimated  that  no  less  than  475,000  h.p. 
is  now  generated  by  the  various  hydro-electric  works  in  the 
French  Alps,  with  a  minimum  at  winter  low  water  of  180,000  H.P. 
The  employment  of  this  power  may  be  distributed  as  follows:  — 
Metallurgical  works,  210,000  maximum  H.P.  ;  light  and  power, 
155,000  :  chemical  products.  r,0,000  ;  paper  and  wood  pulp,  30,000  ; 
traction,  10,000  ;  various,  In, MOO  :  making  a  total  of  475, OMU  maxi- 
mum H.P.  Of  this  total  about  356,000  H.p.  maximum  and  136,820 
minimum  H.P.  are  produced  by  the  river  systems  in  the  Lyons  Con- 
sular district,  chief  among  them  being  the  Isere  and  its  numerous 
feeders,  the  Arve  and  the  Rhone.  In  addition  to  this  large  aggre- 
gate of  power  actually  generated,  fresh  streams  are  being  harnessed 


representing  many  thousands  of  horse-power  ;  chief  among  these 
schemes  may  be  mentioned  one  for  obtaining  from  the  waters  of 
the  Drac  to  the  south  of  Grenoble,  an  average  of  10.000  H.i\,  by 
means  of  a  dam.  from  which  the  collected  water  will  be  carried 
through  a  tunnel  250  yards  long,  and  then  along  conduits  for 
nearly  4  miles  to  a  power  house  in  Grenoble  itself.  It  is  expected 
that  the  electricity  thus  generated  will  be  used  for  lightinjr  the 
town.  Another  enterprise  nearer  Lyons  contemplates  the  erection 
of  works  on  the  Fier  at  its  junction  with  the  Rhone  for  generating 
10,000  H.P..  which  will  be  conveyed  to  industrial  works  at  Port  de 
Cherery  (Isi-re)  for  motive  power,  and  to  Lyons  for  lighting  pur- 
poses. Previous  reports  have  described  the  scheme  for  the  con- 
struction of  a  dam  220  ft.  high  across  the  Rhone  at  Genissiat. 
below  Bellegarde,  at  an  estimated  cost  of  £4,800,000  for  the 
generation  of  electric  power,  estimated  at  a  maximum  of 
326,000  H.P.,  which  would  be  conveyed  by  overhead  wires  under  the 
enormous  pressure  of  120,000  volts  to  Paris,  and  in  last  year's 
report,  extracts  from  which  were  given  in  the  Electrical  Rkview, 
reference  was  made  to  the  hostility  which  had  been  aroused  locally 
by  this  scheme  for  carrying  off  to  Paris  the  energy  latent  in  the 
waters  of  the  Rhone,  which  is  considered  to  be  the  natural  heritage 
of  the  neighbouring  districts.  This  opposition,  so  far  from 
diminishing,  gathered  momentum  throughout  1911,  and  has  found 
expression  in  a  regularly  organised  campaign  against  the  granting 
of  the  concession,  in  which  Lyons  and  the  Department  of  the  Rhone 
have  taken  a  prominent  part.  The  opponents  of  the  Genissiat 
scheme  are  for  the  most  part  in  favour  of  the  counter-project 
aiming  at  the  construction  of  two  smaller  daras,  one  below  the 
other,  for  generating  power  for  more  local  nse.  Nothing,  however, 
has  as  yet  been  settled,  though  it  would  appear  that  the  central 
authorities  are  more  favourably  disposed  towards  the  Genissiat- 
Paris  power  concession  than  towards  an  alternative,  which  would 
only  benefit  the  immediate  neighbourhood  and  would  bring  no 
advantage  to  Paris.  The  eternal  jealousy  between  Paris  and 
the  provinces,  aroused  by  this  threatening  filching  of  Rhone  water- 
powers  for  the  benefit  of  the  capital,  was  further  inflamed  towards 
the  latter  part  of  1911  by  the  publication  of  a  scheme  laid  before 
the  Paris  Muncipal  Council  for  carrying  off  from  the  Lake  of 
Geneva,  water  required  to  make  up  existing  deficiencies  in  the 
supply  of  the  town,  to  the  amount  of  2,000,000  cb.  m. 
(70,632.000  cb.  ft.)  every  24  hours,  or  730,000,000  cb.  m. 
(25,780,680,000  cb,  ft.)  a  year.  Ttis  proposal  raised  a  perfect  storm 
of  protest,  not  only  from  Lyons,  whose  water  supply,  already 
seriously  defective  at  times  of  low  water,  would  be  materially  com- 
promised, but  also  from  nearly  all  the  riverain  districts  between 
Lyons  and  the  sea,  on  the  ground  that  it  would  lower  the  height 
of  the  water  by  from  15  to  20  centims.,  and  would  be  highly  detri- 
mental not  only  to  the  navigation  of  the  river,  already  difficult 
enough,  but  to  its  utility  for  irrigation  purposes  in  the  more 
southern  districts.  It  is  alleged  indeed  that  such  a  tampering  with 
the  stream  would  substantially  increase  the  number  of  days  in  the 
yeat  on  which,  by  reason  of  the  lowness  of  the  water,  no  navi- 
gation on  the  Rhone  is  possible.  The  present  position  of  the 
matter  is  that  the  Minister  of  Public  Works,  in  answer  to  a 
question  in  the  Chamber  of  Deputies,  has  denied  any  official  know- 
ledge of  it  :  but  the  various  bodies  interested  are  still  oa  their 
guard,  and  a  formidable  agitation  is  being  steadily  organised  under 
the  hegemony  of  the  Lyons  municipality,  in  order  to  weld  into  a 
solid  front  of  opposition  the  hostility  which  the  scheme  has 
aroused  in  the  10  riverain  Departments  of  the  Rhone. 

Proposals  have  also  been  on  foot  for  the  development  of  the_ 
navagibility  of  the  Rhone.  Two  separate  schemes  have  been  put 
forward  in  recent  years,  both  of  which,  are  more  or  less  bound  up 
with  hydro-electric  development.  The  first  of  these  was  the  result 
of  deliberations  of  a  committee  representing  the  various  departments 
interested  and  contemplated  the  erection  of  a  canal  from  Lyons  to 
Aries  at  an  estimated  cost  of  £12,000,000,  which  would  serve  the 
double  purpose  of  facilitating  navigation  and  providing  electric 
power  by  utilising  the  fall  of  water  in  the  numerous  locks.  By 
this  means  it  was  estimated  that  60,000  h.p.  could  be  generated 
from  12  power  houses  at  different  points  along  its  banks,  which 
could  be  disposed  of  for  lighting  and  industrial  purposes  and  bring 
in  a  large  revenue.  The  other  scheme  was  propounded  by  the 
chief  enginfer  of  "Pouts  et  Chaus^ees'at  Lyons  and  was  of  the 
same  nature,  with  this  difference,  that  the  current  would  be  much 
slower  and  easier  for  navigation,  while  as  a  consequence  the 
generation  of  electricity  would  play  a  much  smaller  part — only 
some  5,700  h,p.  being  expected  to  be  derived  from  the  fall  at  the 
locks — while  the  cost  was  estimated  at  the  enormous  total  of 
£20,240.000.  Neitherof  these  schemes  having  commended  itself  to 
the  authorities,  a  competition  was  organised  in  1909  under  the 
auspices  of  the  Lyons  and  Marseilles  Chambers  of  Commerce  for 
encouraging  the  drawing  up  of  further  projects  and  prizes  amount- 
ing to  £2,0ii0  arc  to  be  awarded  for  the  best  solution  of  the 
difficulties  with  which  the  question  bristles.  No  announcement  on 
the  subject  has  up  to  the  present  been  made  by  the  Office  des 
Transports  du  Sud  Est,  which  was  created  for  the  purpose  of 
dealing  with  this  and  kindred  questions,  but,  meanwhile,  a  third 
scheme  has  been  propounded  which  would  substitute  for  a  lateral 
canal  a  series  of  dams,  25  to  30  in  number,  across  the  Rhone  itself 
at  regular  intervals  between  Lyons  and  Aries,  each  provided  with 
a  large  lock  capable  of  accommodating  vessels  of  large  draught 
and  tonnage  ;  at  a  power  house  in  connection  with  each  lock 
electricity  would  be  generated  from  the  fall  of  some  19  ft. 
By  this  means  it  is  estimated  that  from  400,000  to  1,000,000 
kilowatts  could  be  obtained,  according  to  the  height  of  the 
water,  from  which  a  considerable  revenue  might  be  derived. 
A  minimum  depth  of  13  ft.  would  be  maintained,  enabling 
vessels  of  much  Urger  draught  to  navigate  the  river  than  would 
be  possible  with  a  lateral  canal.     The  scheme  includes  facilities  for 
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irri|;atia);  the  land  on  both  banku  mi  almost  iniliHpcnnable  feature 
of  any  project  likoly  to  commend  itnclf  for  accei>tanci\  aH  water  is 
badly  wanted  in  the  arid  Southern  Departments  throujfh  which  the 
Uh(')ne  payrtes. 

rortiigiM'se  East  Africa.— The  British  Vice-foneul  at  Lobito 
reports  that  the  electrical  distributin);  plant,  consisting  of  trans- 
former ntatiuny,  at  Catumbclla.  liObito  and  llpnguclla,  and  the 
poling  and  wiring  for  street  linhtini;  at  these  three  places,  were 
completed  towards  the  end  of  I'.Ul,  under  the  supervision  of  the 
contractors,  Messrs.  .lohnson  ,\.  Phillips,  Ltd.,  of  London.  Owirg 
to  there  havinsr  been  little  or  no  rain  during  I'.ilO-U  wet  season, 
the  water  in  the  River  Catumbclla  was  lower  than  ever  remembered 
by  the  oldest  residents  ;  consequfntly  conditions  were  nertr  so 
favourable  for  the  completion  of  the  dam,  but  it  was  nowhere 
near  completion  when  the  he»vy  rains  of  October  commenced.  The 
result  was  that  the  temporary  dam  protecting  the  foundations  in 
course  of  en ction  for  the  power  house  was  carried  away,  and  all 
pumping  plant  washed  into  the  river  bed.  At  the  end  of  January 
the  contractors  sent  out  an  hydraulic  engineer,  and  work  was 
resumed,  the  rise  of  water  due  to  the  October  and  .November,  or 
small  rains,  having  subsided.  Parts  of  the  foundered  pumping 
plant  were  recovered,  and  work  was  started  on  a  new  temporary 
dam. 

Canary  Islands.  The  American  Consul  at  Teneriffe  reports  that 
the  Electric  Tram  Co.,  composed  of  Belgian  capitalists,  and 
employing  modern  methods  and  equipment,  materially  improvfd  its 
system  all  along  the  line  last  year.  The  I'l-mile  extension  from 
Tacaronte  to  Orotava  has  not  been  carried  out,  and  the  prospect 
looks  forlorn,  for  the  reason  that,  besides  being  an  expensive  road 
to  build  because  of  the  unusual  gradients,  the  company  would,  as 
heretofore,  have  to  give  the  (lovernment  the  usual  L'.".  per  cent,  of 
the  gross  receipts.  As  this  leaves  a  very  small  margin  of  profit  at 
present,  it  would  leave  still  less,  if  any,  on  the  road  projected. 
The  completed  portion  of  the  road  consists  of  two  sections 
of  approximately  7  miles  each,  from  Teneritl'e  to  Laguna,  and  again 
from  the  latter  place  to  Tacaronte.  I^aguna  has  l."),000,  and 
Tacaronte  nearly  :i,Oi'0  inhabitants  :  both  have  altitudes  of  over 
1,80(1  ft.  The  power  works  are  situated  at  Cuesta,  a  village  with 
an  altitude  of  about  COO  ft.,  nearly  miihvay  between  Teneriffe  and 
Laguna.  This  work  is  elaborate  and  up-to-date.  Two  engines 
tdirect-coupled")  drive  the  200-kw.  dynamos  (Dulait  system). 
Galloway  boilers.  Green  economisers,  and  Tudor  accumulators  are 
included  in  the  equipment.  The  condensing  water  is  ccoled  by  a 
tubular  refrigerator  (Koerting  system).  On  account  of  the  steep 
inclines,  each  car  is  equipped  with  two  ."jO-h.p.  motors.  Apart 
from  the  actual  beauty  of  the  journey,  the  ride  is  interesting  as 
an  example  of  modern  lielgian  electrical  engineering, 

Holidiiys, — The  works  and  offices  of  I^'khhanti.  l/nt., 
at  Hollinwood,  will  be  closed  this  evening  ( August  ;!Oth),  until 
Monday  morniug,  September  !)th.  A  small  staff  will  deal  with 
urgent  correspondence. 

Diesel  Eiiyine  Orders. — We  learn  that  the  M.A.N.  Co. 

have  recently  received  orders  for  the  following  M.A.X.  Diesel 
engine  plants : — 

Belliss  \'  Morcom. — One  borizontal  eDgine  o(  120  u.h.p. 
Colombo  Tramways.— One  vertical  engine  o(  340  h.h.p. 
Sooit^tt-  de  I'Air  Comprim.',  Paris.— One  hori/ontal  engine  of  2,000  b.h.i-.  and 

one  vertical  engine  of  150  b.h.p. 
A. E.G.  Thomson-Houston,  Iberica,  Madrid.— One  vertical  engine  of  290  b.h.i>, 

(repeat  order). 
Central  Htation  of  the  Rio  de  la  Alnieda,  Mexico.— Two  bori/.ontal  engines 

of  l,.'iOOB.H.r.  each. 

Price.s  Advance. — Owintr  to  recent  increases  in  the  cost 
of  raw  material,  the  British  Thomson-Hhuston  Co.  have  made  a 
5  percent  advance  in  the  prices  of  all  their  wires  and  cables,  taking 
effect  from  August  21st. 

BankrM|)tcy  Proceedings, — Alfred  .Slatteu, electrical 

engineer  and  agent,  Bridge  Street,  Blackfriars,  S.E-  The  public 
examination  was  held  list  week  before  Mr.  Registrar  Hope,  at  the 
London  B  inkruptcy  Court.  The  receiving  order  was  made  ou  June 
24th  at  the  instance  of  a  creditor  and  a  statement  of  affairs  has  been 
submitted  by  the  debtor  showing  total  liabilities  £3,112,  of  which 
£2,00;^  is  expected  to  rank  for  dividend,  against  assets  valued  at 
£198,  apart  from  book  debts  to  the  face  value  of  £1,441,  but 
returned  as  irrecoverable.  (,iuestioned  by  Mr.  J.  B  Knight, 
Official  Receiver,  the  debtor  stated  that  in  1887  with  a  capital  of 
about  £."iOO,  he  couimpnced  in  business  as  an  electrieal  engineer 
and  agent  for  telegraph  material  at  4,  St.  Mary  Ate,  E.G.  The 
business  was  at  iirst  succe-sful,  his  net  profits  averaging  about  £.')00 
ayear,  but  owing  to  the  severity  of  cjmpetition,  he  ga%'eit  up  in  1892. 
Witness  next  obtained  an  appointment  as  manager  to  an  electrical 
company  at  a  salary  of  £30ii  per  annum,  and  in  1898  he  resigned 
that  appoiTtment  t)  accept  a  similar  one  bearing  a  salary  of  £400 
a  year.  Whilst  in  business  on  his  own  account,  witness  became 
indebtel  for  £(1.50  to  a  Mrs.  C4arry,  who  advanced  bim  that  amount 
for  the  purpose  of  the  trading  ;  he  was  to  retain  the  loan  for  his 
lifetime  in  consideration  of  paying  interest  regularly,  and  of 
educating  her  son  as  an  electrical  engineer.  Since  1S9.5  witness 
had  acted  as  chairman  of  the  Wycombe  Borough  Electric  Light 
and  Tower  Co..  Ltd.,  at  a  salary  of  £35,  and  of  theChesham  Electric 
Light  and  Power  Co.,  Ltd.,  at  a  salary  of  i'20  per  annum.  Asked 
it  he  were  a  director  of  the  Wycombe  Co.,  the  debtor  replied  that 
he  was  the  originator  of  the  scheme.  He  added  that  he  was  not 
the  promoter  of  the  Chesham  Co..  but  obtained  the  sanction 
from  the  local  authority.  He  held  shares  in  the  Wycomle 
Co.,  but  they  were  pledged  in  190(3.  In  1902  witness 
commenced  business  as  a  consulting  electrical  engineer  at 
Bridge    Street,    Blackfriare.      He    had    also     been    interested    in 


the  construction  of  a  railway  in  .Mexico.  Then  in 
August,  191(»,  witness  obtained  an  option  to  ac(|uire  water  rights 
in  the  State  of  Oaxuca,  Mexico,  for  the  development  of  a  hydro- 
electric transmission  installation;  in  Deceml>er,  lid  1,  he  entered 
into  a  contract  with  a  French  bonking  firm,  who  were  to  provide 
£400,000  for  constructional  purposes,  to  pay  him  £lo,0(JO  by  March 
2.")th,  1912,  and  to  issue  to  him  £  100,000  of  the  common  stock  of  the 
company.  The  French  bankers,  however,  failed  to  carry  out  their 
agreement,  and  the  option  lapsed  in  February,  li(12.  Witneu  had 
to  provide  for  the  whole  of  the  exjienses  of  obtaining  and  pre(»rving 
the  concession,  which  necessitated  raising  money  from  friendi  and 
professional  moiK^ylenders-  from  the  latter  at  heavy  rkto  of 
intcrast — and  in  all  he  had  expended  about  £2,000  on  the  lekeme. 
A  judgment  of  £7r>  was  obtained  against  hiin  last  February  by 
professional  moneylender,  and  a  petition  was  Bub8e(iuently  pre- 
sented, upon  which  the  receiving  order  was  made.  The  debtor 
attributed  his  failure  and  insolvency  to  the  failure  of  the  French 
bankers  to  carry  out  their  agreement  to  finance  the  Oaxaca  scheme. 
The  examination  was  concluded. 

T.  E.  Mi>ii(;A.s",  electrical  engineer,  Ecclesall  Road,  Sheffield. — 
First  and  final  dividend  of  2ii3.  in  the  £,  plus  4  per  cent,  interest 
payable  .August  2i'.th,  at  Official  Receiver's  Offices,  Figtree  Lane, 
Sheffield.  This  sort  of  thing  is  always  good  to  read.  May  we  be 
excused  if  we  put  aside  our  editorial  reserve,  and  say  "  Bravo  '. "  The 
failure  was  only  of  the  proportionsof  the  excusing  servant  s  baby,  and 
the  proceedings  were  reported  in  our  pages  as  long  ago  as  December, 
1902.  We  wish  it  were  our  duty  to  record  full  settlement,  even  after 
many  days,  a  little  more  fre<inently. 

According  to  a  notice  in  the  London  fiii:i'tfe,  the  estates  of 
Francis  McKay,  electrical  engineer.  25,  Elmbank  Crescent, 
Glasgow,  were  seiiuestrated  on  August  24th.  A  meeting  to  elect 
trustee  and  commissioners  will  be  held  on  September  4th  at 
Glasgow,  and  a  composition  may  then  be  offered. 

John  Ti/./akd.  electrical  engineer,  Torqua.v. — Last  day  for 
receiving  proofs  for  dividend,  September  20th.  Trustee,  Mr.  A.  E. 
Ward,  9,  Bedford  Circus,  Exettr. 

Rook  Xotices, — "  J'roceedinns  of  the  American  Institute 
of  Electrical  Engineers."  Aogust.  1912.  Vol.  XXXI,  No.  8.  New 
York  :  The  Institute.     Price  $1. 

"The  Central."  August.  1912.  Vol.  I.X,  No.  28.  Reading  :  Old 
Centralians  Association.     Price  Is.  (id. 

"Year-Book  of  the  Michigan  College  of  Mines."  1011-12. 
Houghton,  Mich.  :  The  College.     1912. 

"./(w/;w/  of  the  Franklin  Institute."  August,  1912.  Vol. 
CLXXIV.  No.  2.     Philadelphia,  Pa.  :  The  Institute.     Price  .".0  c. 

■'Journal  of  the  U.S.  Artillery."  July-August,  1912.  Vol. 
X.XXVIII,  No.  1.     Fort  Monroe.  Va.  ;  Coast  Artillery  School  Press. 

"  Handbuch  der  Elektrizitiit  und  des  Magnetismus."  By  Prof. 
Dr.  L.  (iraetz.     Leipzig  :  J.  A.  Barth.     Price  M.  6. 

"  J'r4uvf(liiii/x  of  the  Forty-fifth  Annual  Convention  of  the 
American  Institute  of  Architects."  1911.  Washington:  The 
Institute. 

"Jour Mil  of  the  Western  Society  of  Engineers."  Vol.  XVU, 
No.  4.     April,  11112.     Chicago:  The  Society. 

'■  The  SIotor-Generator  :  In  Theory  and  in  Practice."  By  J.  W. 
Barber.     London  :  Ganes,  Ltd.     1912.     Price  Is.  net. 

'  Memoires  sur  L'Electricite  et  L'Optique."  By  A.  Potier. 
Paris  :  Gauthier-Villars. 

'  Joiirmil  of  the  South  African  Institution  of  Engineers." 
Vol.  .X,  No.  11.  June,  1912.  Johannesburg^:  The  Institution. 
Price  2s. 

The  Finsbnry  Technical  College  Old  Students"  As.sociation 
Miojazini'  for  August  mentions  that  Mr.  R.  J.  Wallis-Jones  has 
presented  to  the  Association  (of  which  he  is  past-president)  the 
dies  for  a  handsome  medal,  which  he  will  present  to  the  author  of 
the  best  paper  read  by  a  member  of  the  Association  during  the  year 
ended  June  30th.  l',>12.  Such  papers  must  be  sent  to  the  Hon. 
Secretary  not  later  than  31st  inst. 

'Life  Understood."  By  F.  L.  Rawson,  M.I.E.E.  1912.  London: 
The  Crystal  Press.     Price  7s.  (Jd.  net. 

Tbe  A.E.G.  in  Me.\ico.— The  A.E.G.  Co.  have  founded  a 
subsidiary  company  in  Mexico  with  the  title  of  "A.E.G.  Compania 
Mexicaua  de  Electricidad  S.A."'  This  company's  sphere  of  opera- 
tions will  not  be  confined  to  Mexico  alone,  as  it  will  operate  in 
Cuba  and  Central  America  a.s  well.  Its  managing  directors  will  be 
Messrs.  Friedrich  von  Bluecher  and  Otto  Ruesche. 

Ductile    Filament    "  Goblin  "'    Lamps.  —  Messrs. 

David  Smith  A:  Co.,  of  2  and  3,  Red  Lion  Court.  E.C.,  inform  us 
that  they  have  now  an  improved  lamp  on  the  market,  the  filaments 
of  which  are  stronger  than  anything  yet  produced,  and  even  after 
burning  2,000  hours  are  found  to  be  as  flexible  as  before  use. 
Other  special  features  are  that  the  lamp  will  not  blacken  under 
any  conditions  :  also,  it  will  not  sag.  and  it  can  be  used  at  any 
angle.  According  to  a  test  at  the  National  Physical  Laboratory 
on  six  lamps  of  205  volts,  32  to  36  watts,  the  average  wattage  is 
1'27  British  standard  candle-power.  The  lamps  can  be  made  any 
size  or  shape  required,  and  all  standard  voltages  and  candle-powers 
are  kept  in  stock  at  the  company's  London  wivrehouse. 

Liquidation. — Tbactiox     Supplies    Co.,    Ltd.     (in 

liquidation). — At  the  meeting  of  creditors,  held  on  August  15th, 
the  statement  of  affairs  as  at  July  30th,  1912,  showed  liabili- 
ties as  follows : — Share  capital  issued,  less  £3  calls  unpaid, 
£2,200  ;  secured  creditors,  &c.,  including  debentures  (£700), 
£720:  unsecured  creditors,  £1,175.  The  assets,  consisting  of 
stock-in-trade,  plant  and  machinery,  work  in  progress,  fistUl-es 
and    fittings,    patents   and    debtor's,    all    as   shown    in    the   books. 
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amonnted  ito  I *3,116,7"and'l  were"  [estimatedl'tol 'produce  £945"; 
cash  in  hand,  £2.  Deducting  the  amonnt  of  secured  and  pre- 
ferential creditors,  £720,  there  was  left  for  the  creditors  and  the 
cost  of  winding  up  £227.  A  echeme  of  reconstruction  was  Eub- 
mitted  by  Mr.  White,  the  manager  of  the  company,  which  proposed 
that  the  creditors  should  agree  to  accept  payment  of  their  accounts 
in  instalments,  amounting  to  10s.  in  the  £,  and  take  preference 
shares  in  the  company  for  the  remaining  10s.  in  the  £.  A  com- 
mittee was  appointed  to  confer  with  the  debenture-holders  in  rf  gard 
to  the  scheme,  and  a  meeting  took  place  on  the  21st  inst..  but  as 
debenture-holders  representing  HiGO  of  the  £700  debentures  were 
were  not  in  favour  of  the  scheme,  it  was  decided  to  as-k  all  the 
debenture-holders  to  meet  the  creditors  at  their  adjourned  meeting 
on  the  2(ith  inst.,  to  discuss  the  echeme.  This  meeting  took  4'lai  e 
on  August  26th,  but  as  there  was  no  change  in  the  attitude  of  tbe 
debenture-holders  in  regard  to  the  scheme,  a  resolution  was  passf  d 
confirming  the  appointment  of  Mr.  Thomas  Metcalf  as  liquidator, 
and  electing  an  advisory  committee  of  three,  consisting  of  Messrs. 
C.  Bertram  (Henley's  Telegraph  Works  Co.,  Ltd.),  H.  Barkrs 
(British  Electrical  and  Manufacturing  Co.,  Ltd.).  and  A.  L.  Cook 
(Cook^^Bros.),  representing  the  creditors,  to  assist  the  liquidator. 

Catalo;>:ues     and      Lists. — Messhs.     Souper     anh 

Callaghan,  16,  Deansgate,  Manchester.— Illustrated  leaflet  relating 
to  a  new  workshop  combination  tool,  combining  on  a  single  bed- 
plate the  following  : — Rotary  blower  forge,  anvil,  mechanic's  vice, 
pipe  vice,  emery  wheel  and  drill  press. 

The  Electkioai,  Co.,  Ltd.,  Charing  Cross  Road,  London.  W.C. — 
Thirty-two-page  pamphlet  entitled  "Sunshine  after  Sunset,"  giving 
very  full  particulars  of  the  "  Sunshine  "  flame  arc  lamps,  their 
construction,  operation,  users,  prices  and  so  forth. 

Messks.  SiMri.ic.x  CONDiiTS,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C. — Sixty-four-page  pocket  list,  containing  a  large 
amount  of  illustrated  matter,  together  with  prices,  of  their  Holo- 
phane  globes  and  reflectors.  In  additim  to  their  standard 
line  reflector  bowls,  sphere  globes,  and  residence  reflectors, 
there  are  the  new  'Bank"  and  Billiard  lighting  units, 
Holophane-Bcnjamin  steel  reflectors  for  mill  and  factory  lighting, 
the  new  "  T'niflux  '  reflector  for  picture  lighting,  kc.  Information 
is  published  regarding  use.  spacing,  light  distribution  (with  curves), 
kc.  Copies  of  the  boiklet  will  be  supplied  overprinted  with  con- 
tractors or  supply  companies'  names. 

The  Se'HNiEWiNDT  Electkic  Co.  — Illustrated  leaflet  describing 
their  "  Stangerotherm  '  electro-medical  specialities,  and  the  manner 
of  their  application.     Copies  can  be  obtained  on  application. 

The  Phelts  Mancfactukikg  Co,  Detroit.  Mich.,  r..S.A.— 
Bulletins  relating  to  motorless  flashers  for  electric  advertising  and 
other  signs,  also  to  small  electric-heating  devices. 

Messhs.  FEKRA^Ti,  LTD.,  78,  King  Street,  Manchester. — Eighteen- 
page  illustrated  list  (No.  H302)  relating  to  totally  inclosed  high- 
tension  ironclad  panels,  the  matter  being  arranged  in  a  special 
manner  to  facilitate  cabling  orders  from  abroad. 

Trade  Aniiouucenieuts. — The  Walsall   Electrhai. 

Co.,  Ltd.,  announce  that,  owing  to  Mr.  S.  H.  Fielden.  their  London 
agent,  having  decided  to  go  abroad,  they  are  at  present  unrepre- 
sented in  the  London  district.  All  inquiries  should  be  forwarded 
direct  to  Walsall  for  the  present. 

The  Nobth-West  Electrical  Appliance  Co..  of  Railway 
Appliances  Works,  Darlington  ( formerly  of  Glasgow),  have  cbangi  d 
the  name  of  the  firm  to  the  Anc  Lamp  Loweejxg  Geak  Co. 
There  is  no  alteration  in  the  management,  &c„  of  the  bntiness. 

The  British  Thomson-Houston  Co.,  Ltd,  have  opened  a 
branch  office  at  2.5,  Suffolk  Street,  Dublin  (Tel.  Xo.  1557),  where 
they  will  hold  a  complete  stock  of  lamp  and  wiring  supplies. 

The  business  of  Jens  Orten-Boving  i;  Co.  will  henceforth  le 
carried  on  under  the  title  of  Boving  .^  Co.,  Ltd.,  the  latter  com- 
pany having  been  formed,  with  a  capital  of  £Bu,000,  one-half  in 
preference  and  the  other  half  in  ordinary  shares.  The  charge  has 
been  made  in  order  to  facilitate  dealing  with  the  great  growth  in 
the  business.  The  partners  in  the  old  fiim  (Messrs.  .Tens  Orten- 
Boving  and  Douglas  Spencer)  will  act  as  joint  managing  directors 
in  the  new  company.  The  business  will  be  conducted  on  the  same 
lines  as  before  through  the  London  office  (9i,  LTnion  Court,  B.C.), 
and  through  the  various  branch  offices  abroad. 

From  to-morrow,  31st  inst.,  the  Electrical  Accessories  Department 
of  the  Metallic  Seamless  TritE  Co.,  Ltd  ,  will  remove  from  tbe 
works  to  more  central  premises  at  Meta  House,  1.5.S,  Corporation 
Street,  Birmingham.  Telegraphic  address  :  "Meta,  Birmingham  '  : 
Telephone  No.  :  Central,  3414.  Larger  stocking  facilities  and  a 
fittings  showroom  wUl  be  among  the  features  of  tbe  new  premises. 

Me.  H.  Gielgud  has  transferred  the  goodwill  of  his  iron  and 
steel  merchant  business,  al,«o  his  agency  for  the  So'iete  Anonjme 
des  Acicries  d'Angleur,  of  Tilleur.  Belgium,  to  Messrs.  Andrew 
Brown  &  Co.  (successors  to  H.  Gielgud),  7a,  Laurence  Pountney  Hill, 
E.C. 

Mr.  G.  H.  Baker  is  commencing  business  as  a  lighting  engineer 
at  59,  Station  Road,  Bexhill-on-Sea. 

South  America. — The  Rirk/r  of  Ihc  Run-  Plate  says  that 
the  Government  has  authorised  the  Sociedad  Anonima  A. E.G.  Cia. 
Sud  Americana  de  Elcctricidad  to  open  a  branch  in  Argentina. 
This  is  a  branch  of  the  A. E.G.  Co.,  of  Berlin,  which  has  hitherto 
been  represented  in  the  market  by  an  agency. 

Stock  list. — The  Victoria  DYNA:Mn  A>-Di\roTOR  Co..  of 
Craven  House,  Kingsway,  London,  W.C,  are  holding  a  large  stock 
of  standard  a.c.  and  d.c.  motors  for  immediate  tlelivery.  Their 
August  stock  list  appfeircd  iu  oui:  advertisement  pagfs  last  week 
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Acton. — At  the  last  meeting  of  the  Council,  the  chairman 

reported  that  the  Metropolitan  Electric  Supply  Co.  had  intimated 
that,  sulijcct  to  a  settlement  being  come  to  as  to  the  terms  for  the 
supply  of  electricity  for  main  street  lightiug  and  sewage  pumping, 
it  would  accept  the  final  offer  of  the  Council  of  £3.000  in  full 
settlement  of  all  outstanding  disputed  items  on  either  side  in  exm- 
nection  with  the  transfer  of  the  local  undertaking.  Accordingly, 
an  interview  was  arranged  between  representatives  of  the  Council 
and  the  company,  and,  as  the  result,  the  following  recommendation 
was  submitted  to  the  Council  for  confirmation  :  "The  confirmation 
of  the  Council's  final  offer,  with  the  following  alterations  or  varia- 
tions :  («)  The  company  to  continue  to  sup  ily  electricity  to  the 
sewage  pumping  station  (with  no  restriction  as  to  user  by  the 
Council,  who  will  use  their  best  endeavours  to  avoid  the  pumps 
being  used  during  the  peak  load  except  in  cases  of  emergency)  at 
the  present  flat  rate  of  U'd.  per  unit ;  yti)  the  Council  to  accept  the 
company's  offer  for  main-street  lighting  for  five  years,  viz  ,  li4  lamps 
of  450  c,P.  each,  at  an  annual  cost  of  £900  :  (tOthe  amount  of  rent. 
for  the  site  of  the  generating  station  to  Ije  settled  by  a  friendly 
arbitration  between  the  Council  and  the  company  ;  (</)  the  way- 
leave  tor  the  cables  through  the  Acton  Park,  in  the  amended  line 
agreed,  be  granted  by  the  Council  in  accordance  with  the  terms  of 
the  draft  agreement  already  settled  between  the  parties,  and  the 
seal  of  the  Council  affixed  to  an  engrossment  of  the  same  in  time 
for  the  company  to  commence  work  by  September  1st,  1912. ''  On 
the  question  being  raised  at  the  interview,  it  was  mentioned  that 
the  company  would  be  prepared  to  supply  electricity  to  all  the 
Council's  buildings  at  present  lighted  by  electricity,  excluding 
the  Council  offices,  library  and  baths,  at  a  fiat  rate  of  Id.  per  unit, 
but  no  recommendation  was  made  thereon.  The  chairman,  iu 
moving  the  adoption  of  the  recommendations,  said  that  the  Council 
had  before  it  the  very  best  that  could  be  done.  Councillor  Poulton 
said  he  hoped  the  agreement  would  not  be  accepted,  as  he  did  not 
see  why  the  company  should  have  the  lighting  of  the  main  roads 
when  the  gas  company  had  offered  to  do  it  for  £500  ;  nor  did  he 
approve  that  part  of  the  agreement  which  was  to  allow  the  com- 
pany to  charge  at  the  rate  of  1  jd.  per  unit  for  current  at  the  pump- 
ing station.  He  thought  the  Council  ought  not  to  pay  more  than 
1  id.  The  Chairman  stated  that  he  himself  did  not  like  the  terms,  but 
it  must  be  remembered  that  the  position  was  that  the  Council  either 
secured  the  £5,710  from  the  cenipany  or  went  to  law  and  fought 
for  it.  In  the  result.  Councillor  Poulton  withdrew  his  opposition, 
and  the  recommendations,  with  a  slight  amendment,  were  carried. 

Arg'entina. — The  Mayor  of  Buenos  Ayres  has  signed  an 

mi  reffrenihnii  contract  with  the  Cia.  Italo- Argentina  de  Elcctricidad 
for  establishing  electric  light  and  power  stations  in  the  Federal 
capital.  The  concession  is  for  50  years,  at  the  termination  of  which 
the  Corporation  can  take  over  the  plant,  paying  the  amount  of 
capital  not  amortised  :  or.  on  the  other  hand,  the  concession  can  be 
extended  for  a  further  period  of  25  years,  at  the  end  of  which  all 
would  revert  to  the  Corporation  without  cost.  If  the  latter 
project  is  adopted,  the  company  will  pay  the  Corporation  6  per  cent, 
of  its  gross  revenue  and  15  per  cent,  of  its  profits. — Berieic  of  tlir 
Rher  Plate. 

Barttiii-on-Hniuber. — The  U.D.C.  has   accepted    the 

offer  of  Mr.  F.  Hopper,  on  behalf  of  a  local  syndicate,  for  public 
lighting  by  electricity  from  August  Ist,  liilS,  at  £2  28.  per  lamp 
per  annum. 

Belfast. — On  and  after  October  1st,  electricity  used  for 
driving  machinery  in  connection  with  lighting  apparatus  will  be 
charged  for  at  the  current  rates  for  lighting,  and  all  consumers  at 
present  being  charged  at  power  rates  for  the  same  purpose  will  be 
charged  at  lighting  rates. 

Blackpool. — The  Electricity  ami  Street  Lighting  Com- 
mittees have  decided  to  illuminate  the  new  Princess  Parade  during 
the  whole  of  September.  The  smaller  gardens  wUl  be  pointed  out 
with  vari-coloured  electric  lamps,  the  whole  of  the  parade  being 
encircled  with  fairy  lights.  Some  12,000  electric  lamps  will  be 
employed,  and  the  two  Committees  have  agreed  to  bear  the  cost  of 
the  scheme,  the  illumination  to  be  on  the  scale  employed  during 
the  festivities  which  accompanied  the  opening  of  the  parade  in 
May,  by  H.R.H.  Princess  Louise. 

Brazil. — The  firm  of  Buxton,  Cassini  &  Co.  are  erectirg 
an  electric  power  station  at  Pelotas,  Rio  Grande  do  Sul. 

Canada.  — According  to  the  Slaiuhtrd  correspondent,  the 
Canadian  Light  and  Power  Co.  has  secured  the  assent  of  the  share- 
holders to  an  increase  in  the  capit.al  stock  from  §6,000.000  to 
S7,00n,00O.  The  company,  which  is  a  subsidiary  of  the  Montreal 
Tramways  and  Power  Co.,  will  complete  a  dredging  project  in 
the  Beauharnois  Canal  this  autumn,  which  will  give  them  a 
total  of  3(t,60o  h.p.  The  company  has  been  operating  to  part  of 
this  capacity  since  the  beginning  of  the  year.  Once  the  present 
work  is  completed  it  is  understood  that  the  flow  of  water  and  the 
amount  of  power  which  the  company  can  develop  wUl  be  increased 
by  further  dredging  operations  and  enlargement  of  plant.  The 
Shawinigian  Water  and  Power  Co.,  which  delivers  power  in 
Montreal  from  a  distance  of  about  100  miles,  is  asking  the  consent 
of  its  shareholders  to  an  increase  in  its  stock  issue  from  810,000,000 
to  .^15,000,000.  The  company  last  year  completed  a  new  installa- 
tion of  two  units  of  15,000  h.p.  each,  bringing  the  capacity  of  the 
plant  up  to  85,000  HP.  It  is  presumed  that  the  increase  in 
capital  will  be  to  install  three  further  units  of  15,000  H.P.  provided 
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for  in  the  recent  development.  The  Cedar  Rapids  Power  and 
Manufacturinc  Co.,  which  is  now  buildinf;  a  plant  at  Cedar  Rapids, 
is  understood  to  be  about  to  close  two  contrAsts  for  50,000  n.P. 
eaoh,  to  be  delivered  on  the  completion  of  the  plant  in  about  two 
years'  time. 

Cavan. — The  Urban  Council  is  proceeding  with  the 
scheme  fur  electric  supply  to  the  town,  both  for  public  and 
private  li^rhtinK. 

Continental    IV'otes.  —  Aistri.v. — The    Poctovia    Co. 

located  at  Tettau  in  Steicrmark  has  aecurcil  the  conceseion  to 
iitiliHe  the  water-power  of  the  Kiver  ')rau,  from  Pettau  to  Friedaii, 
for  a  period  of  !I0  years.  This  section.  -M  km.  in  extent, 
comprises  the  bc?t  jwrtion  of  that  river.  The  plans,  drafted 
by  the  .Swiss  engineer,  S.  Spychigcr,  contemplate  the  transmission 
of  (i."i,0(iO  II  r  over  a  distance  of  240  km,  at  a  pressure  of  1  IO,<)imi 
volts.  The  power  stations  will  be  equipped  with  seven  I'rancis 
turbines  each  with  an  output  of  ri,(>0(i  H.r.,  piving  an  S-monthly 
capacity  for  the  first  power  house  equal  to  39.100  H  i'.,  and  for  the 
second,  2.'.,()0()  ii  r.,  or  a  total  of  (i.'i.OOO  ii.r.  The  Oesterreichischen 
Siemens-Schuekert  Wcrkc  have  prepared  the  plans  for  the  ircne- 
ratincr  plant,  the  pressure  at  the  terminals  beintr  10,iiOO  volts  and 
on  the  mains  IID.OOO  volts.  The  undertakint;  has  been  desipned  to 
servo  the  whole  of  Steicrmark,  inchulini;  that  part  of  Lower 
Austria,  where  are  i-ituated  the  densest  and  most  numerous  indus- 
trial populations,  but  near  the  stations  the  call  for  current  is  rela- 
tively small.  The  total  cost  of  the  .^ehenic,  ineludinp  concession, 
plans,  Ari- ,  is  estimated  at  20,i"iii.(iii0  kronen,  or  'MO  kronen  per 
horse-power  at  the  turbines,      h'/fi'ivtif/niirl,  iiml  Mnxrlnni'tihaii, 

lu.AM'i:.— According  to  the  Sf,iii(/iinl,  several  districts  in  the 
most  fashionable  part  of  Parfl  were  thrown  into  darkness  on 
Sunday  nitrlit  by  the  rupture  of  an  electric  cable  of  the  Place 
Clichy  section.  All  the  large  hotels,  cafes  and  restaurants  in  the 
Champs  Klytee's  quarter  were  affected. 

It  was  at  first  thought  that  "King"  Pataud,  the  director  of  the 
electricians'  strike  in  Paris  last  year,  was  again  becoming  active. 

A  new  company  has  just  been  formed  at  Nancy,  with  a  capital 
of  £411,000,  and  the  title  La  Society  de  I'Energie  Electrique 
de  I'Eit. 

Gebmanv. — The  efforts  made  by  the  Ubcrlandcentrale  /.u 
Mulhauscn,  a  private  company,  to  develop  the  use  of  electrically- 
driven  weaving  machinery  in  the  Eichfeld  district,  have  met  with 
a  fair  measure  of  success.  Some  20  installations  have  op  to  the 
present  been  made.  It  is  expected  that  within  a  measurable  period 
the  whole  of  the  hand  looms  in  use  by  the  villagers  in  the  Eichfeld 
district  will  be  superseded  liy  electrically-driven  machines,  as  it 
becomes  recognised  that  the  quality  of  the  woven  product  is 
better,  and  the  output  of  the  individual  weaver  is  greatly 
augmented. 

Italy. — There  is  great  discontent  amongst  the  consumers  outside 
the  town  of  Modena  in  consequence  of  the  insutlicient  supply  of  elec- 
trical energy  for  manufacturing  purposes  I'nlessa  better  supply 
is  provided,  some  of  the  factories  threaten  to  close. 

A  referendum  of  the  town  of  Bagnocavallo  has  been  taken  on  a 
proposal  to  adopt  municipal  electrical  works  for  the  town.  The 
vote  is  in  favour  of  the  proposal. 

The  Adriatic  Co.  is  completing  the  electrical  installation  in  the 
town  of  Badiu- Pole  sine,  which  will  be  inaugurated  during  the 
autumn.  Also  the  inter- provincial  installation  of  telephones  in 
the  district  is  being  rapidly  proceeded  with  and  will  in  a  short 
time  be  completed. 

Messrs.  Bianchi,  Stciner  ^v  Co  ,  of  Jlilan  have  applied  to  the  pre- 
fectural  authorities  of  Belluno,  for  a  loncession  to  utilise  the 
water-power  ol  the  River  Piave  al  Mel  in  the  generation  of  elec- 
trical energy  for  lighting  and  power  purposes  in  the  town  of 
Fener.     It  is  stated  that  about  6,000  n.P.  will  be  available. 

Si'AlN. — A  company  has  been  formed  in  Paris  under  the  style  of 
the  Energie  Electrique  du  centre  de  I'Espagne,  with  a  capital  of 
1.2.")0,0iiO  fr.  for  the  purchase,  building,  and  working  of  power 
stations  for  the  generation  and  distribution  of  electric  current  for 
lighting  and  power  purposes,  primarily  in  the  centre  of  Spain,  but 
optionally  elsewhere. —  L' Iiuhi.it rie  Eh'clr'ujite. 

Doneaster. — The  R.D.C.  has  decided  to  accept  the  offer 
of  the  Manvers  Slain  Collieries,  Ltd.,  for  lighting  by  electricity  the 
roads  from  the  Swinton  and  Knottingley  Railway  Bridge,  Roman 
Terrace,  to  Wath  Crossing,  and  from  Adwick  Sidings  to  Hound 
Hill  Bridge,  Adwick-on-Deame. 

Dudley. — .-Vt  the  next  monthly  meeting  of  the  T.C.,  the 
members  will  consider  an  offer  to  purchase  the  Corporation's  electric 
light  undertaking,  which  was  founded  in  1899  in  order  to  carry  out 
what  became  well  known  amongst  municipalities  as  the  "  Dudley 
Tramways  Agreement.'  The  substance  of  this  was  that  the  Council 
should  supply  electrical  current  for  the  whole  of  the  tramways 
within  the  borough  ;  that  it  should  subsequently  purchase 
when  completed,  the  tramways  and  rolling  stock  of  the  British 
Electric  Traction  Co.,  which  constructed  the  lines,  and  lease  the 
same  to  the  company  for  a  period  eventually  settled  at  30  years. 
Up  to  date  there  has  been  spent  upon  the  works  £98,460.  From 
1903  till  19119  the  undertaking  returned  an  annual  profit  of  about 
£500  ;  but  the  Committee,  it  is  slated,  never  made  any  allowance 
for  depreciation  of  plant.  The  net  profits  were  consequently  held 
in  reserve,  and  have  been  absorbed.  In  191ii  there  was  a  loss  on 
the  year's  working  of  £600.  The  report  issued  in  March,  1911, 
stated  that  the  income  had  been  £13,000,  as  against  £12,091  in  the 
previous  year,  making  the  gross  profit  £.5,959,  an  increase  on  the 
year  of  £13,5      The  undertaking  had  been,  however,  debited  with 


£500,  the  cost  of  a  B.  of  T.  arbitration,  which  had  reduced  the  price 
of  current  supplied  for  tramway  purposes,  and  the  loss  on  the  year's 
working  was  £1,206.  But  for  the  arbitration  and  its  unfortunate 
result,  it  was  noted  that  there  would  have  been  a  net  profit  of 
£302.  The  rent  from  the  tramway  company  amounte  to  i;5,92:t, 
and  the  amount  it  paid  for  current  at  Id.  per  unit  during  the 
year  ended  March  last  was  £4,0(10.  Private  consumers  are  supplied 
at  from  2d.  to  34d.  per  unit,  according  to  the  amount  re<iuired,  and 
power  is  being  supplied  to  manufacturers  at  from  ■9.")d.  to  Ud.  per 
unit.  The  sum  repaid  on  the  electricity  loans  is  £30,000,  reducing 
the  amount  outstanding  to  £(>h,OiiO.  An  estimate  of  what  it 
would  cost  to  convert  the.  business  into  a  paying  concern  is  £30,00o, 
and  rather  than  toldly  face  this  expenditure  the  Council,  at  its 
meeting  in  September,  will  discuss  the  advisability  of  selling  the 
works. 

Fife. — A  new  contrart  has  been  arranged  with    Messre. 

R.  Bruce  i^  Son,  contractors.  Edinburgh,  for  the  construction  of  an 
electric  power  station  at  I  rombie,  near  the  new  naval  dockyard 
at  Rosyth.  This  power  station  will  have  its  site  near  the  western 
extremity  of  the  .Vdmiralty's  ground,  and  will  be  used  for  the  pur- 
poses of  the  Naval  Explosives  Works.  No  details  are  yet  made 
public  of  the  installation,  but  it  is  understood  that  it  will  be  on  a 
comprehensive  scale. 

At  the  new  power  station  for  the  large  dock  at  Methil,  on  the 
Firth  of  Forth,  the  work  of  installation  is  being  carried  through 
by  the  North  British  (tailway  Co.  themselves.  Practically,  the 
station  is  now  equipped  and  ready  for  duty. 

lireenock. — The  negotiations  which  have  proiceded  for 
some  considerable  time  now  for  the  purpose -of  bringing  Port 
Glasgow  within  the  <;reenock  electric  supply  area  proper  have 
fallen  through.  This  emerged  at  the  last  meeting  of  the  (ireenock 
T.C.,  at  which,  it  was  explained  by  Mr.  J.  W.  Bailey,  the  convener 
of  the  Electricity  Committee,  that  Port  CJIasgow  Corporation  had 
not  only  refused  to  give  Greenock  T.i'.  the  guarantee  asked  for,  but 
had  refused  to  meet  and  discuss  the  propositions.  .Ml  Greenock 
asked  was  that  it  should  have  security  for  its  capital  in  giving  a 
supply  to  the  six  power  users,  but  in  doing  so  it  did  not  intend 
to  prevint  Port  Glasgow  obtaining  a  lighting  supply  throughout 
the  burgb  at  any  time  during  the  period  of  agreement.  Greenock 
Corporation  was  better  able  to  give  that  supply  than  any  other 
authority,  but  should  it  decline  to  do  so,  it  would  put  no  obstacle 
in  the  way  of  any  other  company  or  authority  giving  the  supply. 
Complications  had  really  arisen  through  the  B.  of  T.  inserting  a 
provision  regarding  the  purcha.se  of  the  Greenock  plant,  and  if  the 
Board  had  given  an  indication  when  first  approached  four  months 
ago  that  such  a  condition  would  be  attached  to  the  order.  Greenock 
might  have  adjusted  terms  with  Port  Gla-sgow  before  lodging  the 
application.  When  the  position  was  made  clear  and  the  matter 
discussed  in  a  friendly  spirit  he  believed  they  would  be  able  to 
come  to  an  agreement  which  would  ensure  to  Port  Glasgow  T.C. 
that  it  would  not  be  prevented  from  obtaining  a  lighting  supply 
throughout  the  burgh  because  of  (ireenock's  supplying  the  six 
large  power  users.     The  minutes  were  subsequently  approved. 

UiiMllej-.— The  i;.  of  T.  has  informed  the   r.D.C.  who 

had  at-ked  lor  a  further  extension  of  time  of  the  Provisional  Order, 
that  the  grounds  submitted  for  further  extension  would  not  justify 
the  Board  in  continuing  the  order. 

Honlton. —  In  regard  to  onr  note  under  tliis  heading,  last 
week,  we  are  asked  to  state  that  the  Honiton  and  District  E.S.  Co.  have 
obtained  the  contract  to  install  electric  light  and  to  supply  elec- 
tricity at  the  workhouse — not  the  Devon  EL.  Co. 

BO)Iake. — The  condition  of  the  U.D.C.'s  electrical 
undertsiking  was  reported  upon  at  a  recent  meeting,  when  Mr. 
English,  in  moving  the  minutes  of  the  Electric  Supply  Committee, 
said  the  profits  of  the  past  year  amounted  to  £400.  although  he 
hail  only  anticipated  a  net  profit  of  £2."i0.  The  amount  would  go 
to  the  capital  account  of  the  undertaking,  which  now  stood  at 
£2,600,  and    in  a  few  years  £4,000  would  be  reached. 

Leek. — The  U.D.C.  has  decided,  in  connection  with  the 
charges  for  electricity,  that  a  flat  rate  of  4id.  per  unit  be  offered 
for  factory  lighting,  in  future,  as  an  alternative  to  the  maximum 
demand  rat«.  It  is  thought  that  this  will  be  an  advantage  to 
consumers  ia  simplifying  the  charges,  and  will  not  make  any  real 
difference  to  the  Committee. 

Mexico. — The  Compania  Idroelectrica  ^lexicana  has 
been  founded  in  Mexico  with  a  capital  of  30,000,000  pesos.  The 
falls  on  the  River  Xaranjo  will  be  used  to  supply  power,  and  a 
s*^ation  will  be  erected  there  with  a  capacity  of  6.'),000  h.p.  This 
station  will  cost  2,000.00o  pesos  to  erect,  and  the  plant  will  be 
supplied  by  the  Siemens-Schuckert-Werke.  The  capital  of  the  com- 
pany has  been  chiefly  subscribed  in  France. 

Norwich.— On  Tuesday  night  the  serious  flooding  of  the 
city  owing  to  the  recent  rain,  reached  the  Corporation  electricity 
station,  where  the  boiler  furnaces  were  drowned  out,  and  the  whole 
of  the  electricity  supply  cut  off.  The  position  is  a  serious  one  for 
electricity  users,  and,  we  believe,  the  tramway  undertaking  has  also 
suspended  operations. 

Nuneaton. — The  T.C.  has  arranged  to  replace  each  year, 
for  three  years.  50  street  gas  lamps  by  electric  lamps. 
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Peterltoroiig'h.— At  the  meeting  of  the  T.C.  on  Tuesday, 
the  city  eng:ineer  reported  that  an  extension  of  the  generating 
plant  at  the  Corporation  works,  and  probably  of  the  buildings  also, 
would  in  all  likelihood  be  required  to  meet  the  increasing  demand 
in  the  winter  of  1913-14.  The  engineer  was  instructed  to  prepare 
alternative  reports  and  estimates  for  extensions  by  the  h.t.  alter- 
nating and  LT.  continuous  current  system. 

Owing  to  the  great  floods,  the  Corporation  electricity  works  have 
been  surrounded  by  water,  access  to  them  being  obtained  only  by 
means  of  planks  laid  on  brick  pupports.  The  works  lie  on 
slightly  rising  ground,  but  cottages  adjoining  have  had  two  to 
three  feet  of  water  in  their  lower  rooms 

Philippine  Islands. — According  to  the  local  Press,  a 
company,  with  a  capital  of  about  £1. 53,000,  has  been  formed,  for 
the  purpose  of  generating  electric  power  from  the  Agno  River  for 
supply  to  the  mining  plants  and  saw  mills  on  the  river,  and  for  the 
ighting  of  Bagnio. — Board  of  Trarle  Jouimil. 

KawfcnstalJ. — The  L.G.B.  has  forwarded  its  sanction 
to  the  borrowing  of  money  by  the  Corporation  for  the  extension  of 
the  existing  engine  room,  a  new  generating  set  and  switchboard, 
mains,  rotary  converter,  transformer,  \c.,  at  the  electricity  works. 

Sontli  Africa. — At  a  meeting  of  the  Durban  T.C,  held  on 
July  30th,  the  Electrical  Committee's  recommendations  with  regard 
to  the  amendment  of  the  tariff  for  the  supply  of  current  to  private 
residences  were  discussed  and  approved.  Under  the  new  arrange- 
ment, users  can  remain  on  the  old  tariff,  if  they  prefer,  or  enter 
into  an  agreement  to  come  on  to  the  new  tariff  for  a  period  of  at 
least  12  months,  after  which  period  three  months'  notice  has  to  be 
given  if  for  any  reason  it  is  desired  to  again  revert  to  the  old 
tariff.  Briefly,  the  new  tariff  is  based  on  a  certain  number  of  units 
Cat()d.  per  unit)  in  proportion  to  the  rateable  value  of  the  house,  but 
not  the  land,  as  a  minimum  charge  :  and,  thereafter,  all  units  at 
■Jd.  per  unit.  The  object  aimed  at  in  this  tariff  is  the  encouragement 
of  electric  cooking  and  heating,  which  it  is  anticipated  will  be 
largely  taken  up.  The  minimum  for  a  brick  house  rated  at 
£200  is  10  units  ;  £400,  16  units:  £800,24  units  i  £1,000,  26  units, 
and  soon,  up  to  a  maximum  of  £1,200,  with  a  minimum  of  29  units, 
and  all  current  consumed  in  excess  of  the  foregoing  minima  will  be 
charged  at  Jd.  per  unit,  less  the  usual  10  per  cent,  if  paid  for  within 
seven  days.  ■ 

This  tariff  comes  into  force  at  the  option  of  any  consumer  as 
from  August  1st,  and  does  away  with  the  present  cheap-rate  day 
supply,  which  is  controlled  by  a  time  switch.  The  Committee  has 
yet  to  consider  a  tariff  suitable  for  other  consumers  other  than 
private  residences,  and  also  the  question  of  hiring  out  apparatus. 

Ordinances  have  now  been  passed,  authorising  the  T.C.  of 
Pietermaritzburg  to  borrow  £.50,000,  of  which  £41,000  is  for  the 
purpose  of  extending  the  electric  supply  undertaking  within  the 
borough,  and  £9,000  for  the  erection  of  a  bridge  over  the 
Umsiudusi  River ;  also  authorising  the  T.C.  of  Ladysmith  to 
borrow  £25,000,  of  which  £12,000  is  to  be  spent  on  improving  the 
electric  lighting  and  power  system  of  the  town. 

Swanajfc. — The  B.  of  T.  has  deferred  the  question  of 
revoking  the  E.L.  Order,  1906,  for  three  months  from  June  29th. 
Dr.  Purves,  of  Exeter,  has  the  electricity  scheme  in  hand. 

Tasmania. — An  otf'er  has  been  maiie  by  the  Hydro- 
Electric  Power  and  Metallurgical  Co.,  which  is  erecting  its  station 
at  the  Great  Lake  in  the  centre  of  Tasmania,  to  the  Hobart  City 
Council  to  supply  electric  power  for  the  tramways,  which  the 
Council  is  about  to  purchase,  at  Jd.  per  unit  up  to  476  H.P.,  and 
id.  per  unit  for  all  above  that  amount.  The  offer  is  for  a  10-years' 
contract,  and  may  be  renewed  for  10  years  at  the  flat  rate  of  a  id., 
the  Council  to  have  power  for  all  municipal  purposes  at  the  same 
rate.  The  company  would  also  lease  the  present  power  station 
and  plant,  using  the  building  as  a  transforming  station  and  the  plant 
as  a  stand-by,  and  paying  £750  a  year  rent.  The  company  would 
take  over  without  the  tramways,  the  Tramways  Co.'s  present  con- 
tracts for  lighting  and  power. — Avstmlian  Minim/  Standard. 

Wellin«'boroun:li. — The  E.L.  company  has  offered  to 
dispose  of  its  undertaking  to  the  U.D.C.  for  £27,000.  The  Council 
has  informed  the  company  that  the  price  is  very  much  in  excess  of 
what  was  anticipated,  and  the  offer  will  not  be  entertained. 


TRAMWAY  and  RAILWAY  NOTES. 


Ai'<>'(>iitina. — The  firm  of  M.  Herlitz.ka  y  Cia.,  Sociedad 
Para  Empresas  Electricas,  which  works  with  the  support  of  the 
Banco  Frances  del  Rio  de  la  Plata  and  French  capitalists,  has 
secured  the  control  of  the  generating  stations  at  Bragado  (Buenos 
Ayres),  Necolhea  (Buenos  Ayres),  San  Juan  and  Resistencia,  with 
the  telephone  network,  A  short  time  ago  it  founded  the  Compania 
General  de  Ferro-Carriles  Economicos,  which  has  acquired  the 
narrow-gauge  line  from  Corrientes  to  Caa-Caty  and  Mburucuya, 
with  other  extension  concessions,  and  the  tramway  company  in 
Corrientes  with  a  22-km.  steam  and  electric  track. — Elrlitro. 
Zeitsclirift. 

The  Santa  Fe  municipality  has  been  treating  for  the  transfer  of 
the  AVinby  concession  for  electric  tramways  to  the  firm  of  Parous 
and  Co.,  of  Buenos  Ayres. 


Australia. — A  dejuitation,  representing  the  Tli  munici- 
palities in  and  around  Melbourne,  has  waited  on  the  Premier  to  ask 
his  support  in  introducing  to  Parliament  a  Bill  for  taking  over  and 
extending  the  M^bourne  tramways,  providing  for  cheap  sectional 
fares,  and  that  all  municipalities  should  share  in  the  profits  or 
losses,  as  the  case  might  be. 

Birniingliam. — Mr.  Baker,  the  general  manager  of  the 
tramways,  is  preparing  a  scheme  showing  the  probable  cost  and 
working  charges  of  a  system  of  railless  cars. 

It  is  stated  that  the  Tramways  Committee  contemplates  intro- 
ducing a  service  of  single-deck  cars  on  the  new  route  along  Hagley 
Road. 

Bradford. — The  receipts  on  the  Corporation  tramways 
for  the  139  days  of  the  present  financial  year  have  been  £113,555, 
a  decrease  of  £2,232,  as  compared  with  the  corresponding  period  of 
the  previous  year. 

Continental  Kotes. — Italy. — The  Italian  Minister  of 
Public  Works  has  received  a  provincial  deputation  representing 
Rovigo,  Mantua  and  other  provinces,  when  evidence  was  put 
before  him  illustrating  the  importance  of  a  network  of  tram- 
ways approximating  200  Kw.,  and  the  urgent  necessity  of  putting 
such  work  in  hand  without  delay.  This  will  be  the  largest  network 
in  Italy.  Discussing  the  preliminary  financial  questions,  the 
Minister  assured  the  deputation  of  the  sympathy  of  the  Govern- 
ment in  a  matter  of  such  apparent  necessity,  which  would  so 
greatly  facilitate  intercommunication  between  the  numerous  pro- 
vinces concerned.  The  deputation  left  the  Minister  with  the  firm 
impression  that  it  would  be  possible  to  put  the  work  in  hand  at  an 
early  date. 

A  large  network  of  tramwa^  is  now  being  advocated  and 
studied  for  the  district  of  Reggio.  Representations  have  been 
made  to  the  Government  concerning  the  construction  of  five 
important  lines  running  into  the  various  suburbs.  Engineers  from 
Rome  are  working  on  the  project. 

Geemany. — The  Ruhr-Lippe  Light  Railway  Co.  is  considering  the 
question  of  converting  its  line  between  Arnsberg  and  Solst  to 
electric  traction. 

Dublin. — The  Freeman's  ■Journal  has  a  quarrel  with  the 
Dublin  T'nited  Tramways  Co.  on  the  question  of  fares.  The  com- 
plaint is  that  three  separate  Id.  fares  will  carry  the  passenger  over 
a  greater  distance  than  one  4d.  through  fare  on  the  same  route  ; 
also  that  3d.,  4d.  and  5d.  fares  are  made  up  of  overlapping  Id.  fares. 
The  .loiirnid  asks  if,  when  the  Dublin  Corporation  insisted  on 
minimum  Id.  stages,  it  was  intended  that  these  stages  should 
overlap,  and  through  passengers  pay  twice  over  for  portions  of  the 
journey.  The  question  of  half  fares  for  children  is  also  brought 
forward. 

(«Ias(>'OW. — At  its  last  meeting,  the  Tramways  Committee 
had  a  number  of  topics  under  discussion.  Succinctly  the  findings 
were  :  That  the  general  manager  should  continue  with  the  experi- 
ments in  the  welding  of  rail  joints  ;  that  more  motor  meters,  such 
as  are  at  present  in  use  on  the  cars,  should  be  purchased  ;  and  that 
the  proposal  for  the  erection  of  cottage  dwellings  for  employes  upon 
the  vacant  ground  at  Newlands  depot  be  continued  meantime. 

OsAvaldtMistle. — AMth  reference  to  the  question  of  the 
rating  of  tramways,  upon  which  there  was  an  appeal  in  the  law 
courts  pending,  it  was  stated  by  Mr.  A.  Hargreaves  at  the  monthly 
meeting  of  the  Oswaldtwistle  U.D.C.  that  unless  the  decision  was 
reversed  the  Council  would  only  receive  a  quarter  instead  of  the 
full  rate  from  the  Accrington  and  Blackburn  Corporations.  The 
Blackburn  authority,  he  was  glad  to  notice,  had  this  year  sent  its 
full  rate,  but  he  could  not  say  the  same  of  Accrington.  The  latter 
had  deducted  three-quarters  of  the  rates,  and  he  thought  it  would 
only  have  been  courteous  on  its  part  to  have  refrained  from 
making  any  deduction  until  the  question  was  definitely  settled. 
The  O.-^waldtwistle  Council  allowed  the  Accrington  Corporation  to 
construct  tramways  in  Oswaldtwistle  on  the  understanding  that 
Oswaldtwistle  received  the  full  rateable  value.  If  that  had  not 
been  understood,  Oswaldtwistle  would  have  gone  in  for  a  larger 
share  of  compensation  from  Accrington.  In  Mr.  Hargreave's 
opinion  the  Accrington  Council  ought  to  have  sent  the  full  amount 
or  a  note  explaining  why  it  did  not. 

Kein'hley,' — A  statement  submitted  last  week  to  the 
Corporation  reveals  the  fact  that,  whilst  the  working  of  the  year 
ended  March  31st  last,  shows  a  profit  of  over  £1,100  in  connection 
with  the  electric  cars,  there  has  been  a  loss  of  £2,437  on  the 
motor-'buses  running  in  connection  with  the  department.  The 
tramways  receipts  were  £9.839,  as  compared  with  £9,616  in  the 
previous  year,  and  the  'bus  receipts  were  £5,628,  as  against  £4,935. 
In  moving  the  adoption  of  the  report,  Mr.  Smith  said  he  did  not 
think  such  a  loss  would  be  tolerated,  but  for  the  fact  that  the 
'buses  were  feeders  of  the  tramways.  Alderman  King  (.chairman 
of  the  Finance  Committee)  said  he  did  not  think  the  'buses  were' 
feeders  to  an  extent  sufficient  to  justify  a  loss  of  £50  a  week,  and 
he  intended  to  move,  at  the  next  meeting,  that  the  'bus  service  be 
discontinued.    The  report  was  adopted. 

The  Tramways  Committee  has  been  authorised  by  the  Corpora- 
tion to  prepare  a  scheme  of  railless  traction  between  the  existing 
terminus  at  Ingrow  and  the  junction  of  Haworth  Road  and 
Hebden  Road,  and  to  obtain  tenders  for  the  necessary  equip- 
ment. This  is  in  furtherance  of  a  general  idea  of  extension  of  the 
railless  trolley  system,  which  has  found  in  Keighley,  as  elsewhere 
in  the  West  Riding,  considerable  favour. 
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Raillsliottoni, —  In  coiincction  with  tlic  liiilless  traction 
Bcheme  the  raombcra  of  the  Council  have  hail  an  interview  with 
Mr.  J.  B.  Hamilton,  the  nianatter  of  the  Leeds  tramway  system,  ami 
it  is  understood  that  the  latter  has  been  empowered  to  draw  up 
Hpt'cifioations  at  an  early  date. 

W«'st    lorksliire  Tramway   Developments.— On  all 

hands  the  network  of  electric  tramways  in  the  West  Riding  of 
Yorkshire  is  constantly  becomintr  more  intricate  by  reason  of  the 
frequent  extensions  of  their  ri.speotive  systems  by  the  local  authori- 
ties of  the  crowded  cities  and  towns  of  this  industrial  locality.  At 
the  present  moment,  Leeds,  Hra<iford,  Halifax,  Huddersfield, 
Brighouse  and  others  are  concerned  in  various  extensions  of  their 
routes.  The  latest  project  is  a  i)ropo8ed  arranirement  between  the 
Corporations  of  lirailford,  Huddersfield  and  Halifax  so  to  extend 
existinpr  lines  a<  to  permit  of  through  tramway  service  between 
Bradford  and  Huddersfield,  ria  IJris^house,  and  also  a  connection 
between  those  towns  and  Halifax,  only  broken  by  reason  of  the 
smaller  traujje  of  the  Halifax  lines,  an  obstacle  which,  of  course, 
could,  if  necessary,  bo  overcome  by  means  of  a  third  rail  alonj;  the 
narrow-gaufie  tracks,  or  even  by  means  of  the  extensible  axle 
system  which  is  already  eetablished.  on  the  thmutrh  Bradford  to 
Leeds  route.  The  Bradford  authorities  have  decided  to  extend  from 
Wyke  to  Bailiff  Bridije,  Halifax  hm  ~iii\  yd.  of  track  between 
Bailiff  Bridge  and  Briuhouse.  and  Hudderstield  proposes  to  apply 
for  powers  to  construct  a  line  to  Briphouse  I'm  Kaistrick.  Halifax, 
realisintr  that  if  Huddersfield  carries  out  its  intention,  it  mieht 
have  to  relimiuish  the  Bailiff  lirid^re  line  to  the  Huddersfield  and 
Bradford  authorities  -on  the  ground  of  public  interest,  and  also 
that,  at  any  rate,  much  of  the  present  traflic  between  Brisrhouse 
and  Halifax  would  be  diverted  from  that  route,  has  decided  to 
apply  for  powers  to  construct  lines  from  Salterhebble,  along  El  land 
Wood  Bottom  to  Klland,  and  from  the  present  liriKhouiie  terminus 
to  Kaistrick.  These  proposals  have  the  approval  of  the  liri^'houso 
and  EUand  authorities,  and  therefore  there  seems  to  be  no  likeli- 
hood of  opposition. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — According  to  a  recont  statement  of  .the 
Postmaster-General,  wireless  stations  are  now  open  at  Melbourne, 
Hobart,  Adelaide,  Brisbane  and  near  Port  Moresby.  The  Govern- 
ment intends  to  construct  10  other  stations  this  year  along  the 
coast,  and  eventually  the  whole  coast  line  will  be  linked  up  and 
connected  with  the  Imperial  system.  It  is  reported  by  the 
.lust ni lit) II  Viiiiiii/  Sliiiiiliird  that  nejrotiations  are  in  progress 
between  the  wireless  companies  and  the  Government,  with  a  view 
to  the  settlement  of  the  disputes  now  before  the  High  Court  in 
respect  of  infringement  of  patent  rights. 

Wireless  telegraphy  is  to  be  adopted  for  military  purposes  by  the 
Australian  Defence  authorities. 

Falkland  Isles, — The  Falkland  Islands  are  to  have  a 
wireless  telegraph  station  capable  of  communicatinff  with  Buenos 
Ayres  and  Monte  Video. 

.lapan. — The  connectins  work  on  the  cables  between 
Fusan  and  Shimonoseki,  and  between  Seoul  and  Fusan,  is  now 
completed,  and  a  through  telegraph  service  between  ^^Shimonoseki 
and  Seoul  has  been  opened. 

Paris-Odessa. — It  is  reported  from  Odessa  that 
apparatus  has  been  installed  there  for  correcting  chronometers  by  the 
Paris  Ob-ervatory  through  the  wireless  telegraph  station  on  the 
Eiffel  Tower,  Paris,  over  a  distance  of  3,000  km. 

Telegraphic  Breakdowns. — During  the  past  week,  in 

addition  to  the  fire  at  the  G.P.IJ.,  London,  reported  elsewhere  in 
this  issue,  the  telegraph  department  has  had  to  contend  with 
serious  troubles  in  the  provinces  due  to  the  wet  weather.  A  land- 
slide in  Norfolk  isolated  Norwich,  Yarmouth  and  Lowestoft,  on 
Monday  evening,  and  the  northern  wires  were  working  badly. 
Communication  with  Germany  was  also  affected  by  the  landslide. 

Venezuela. — The  Government  intends  to  install  wireless 

telegraph  stations  at  La  Gnayra,  Puerto  Cabello,  Maracaibo  and 
Cumana.  Provision  for  this  will  be  made  in  the  1912-13  and 
succeeding  Budgets. 

Wireless  Teleg:raphy  from  Aeroplanes. — The  wire- 
less apparatus  designed  for  military  aeroplanes  by  the  Socicte  Radio- 
Electricite  weighs  only  Gii  lb.  and  absorbs  less  than  '.  H.P.,  with  an 
antenna  of  82  ft.  Excellent  results  have  been  obtained  up  to  a 
distance  of  over  .50  miles. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberaman. — September  llth.  Electrical  fittings,  for 
the  Powell  Duffryn  Steam  Coal  Co.,  Ltd.,  101,  Leadenhall  Street, 
London,  E.G.  Stores  Manager,  Aberaman,  near  Aberdare  (Form 
No.  26). 


Australia.  —  .Vi;\v  Soltu  Walks. — SSeptcmlier  I'.jth. 
Trunk  line  switchboard,  for  the  P.M.G.'s department.  Sec  "Official 
Notices"  August  23rd. 

October  2nd.— N  S.W.  Government  Railways.  Six  1,000-KW. 
sub-station  units  to  specification  No.  3.')7.  Specification  (10s.)  from 
Electrical  Engineer's  Odlce.  lil,  Hunter  Street.  Syflney. 

October  It.th.  —  N.S.VV.  Government  Railways.  Two  5-ton 
electrically-driven  travelling  cranes,  for  the  Kindwick  workshops. 
Specification  No.  'M'>  (.is.).     Electrical  Engineer's  Office,  as  above. 

South  Austualia.— October  1st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"Official  Notices"  August  23rd. 

October  Ist.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.    See  "  Official  Notices  "  August  23rd. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    .See  "Official  Notices"  to-day. 

October  23rd. — Iimi  common-battery  table  telephones,  for  the 
P.M  G.'s  Department.     See  "Official  Notices  ''  today. 

Victoria.- -September  3rd —Six  i'.o-k.v  A.  transformers,  for  the 
Melbourne  l.'ity  Council.     See  "  Official  Notices  "  August  ICth. 

September  17th.  —  One  fuel  economiscr,  for  the  Melbourne 
Corpjration  electricity  works. 

(Jjtober  2nd. — Two  vertical  sets  of  electrically-driven  rotary 
pumps,  for  the  Melbourne  City  Coancil.  See  "Official  Notices" 
August  Itith. 

October  22  nd.  Fourteen  sections  of  common-battery  multiple 
switchboard,  for  the  P.M.G.'s  department.  See  "Official  Notices" 
to-day. 

WESTiiUN  AfsTiiAi.iA. — November  .5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  223.  for  the  P.M.G.'s  department,  Perth. 
See  "Ollioial  Notices"  to-day. 

Austria. — Vie-vna. — November  :^Oth.  Plans  are  re- 
el uired  for  the  erection  and  operation  of  an  electrically- worked 
municipal  central  clock  installation.  Particulars,  Magistratab- 
t-iilung  V,  Vienna. 

Itednas. — September  "ith.  Electrical  goods  for  a  year 
for  the  Bedwas  Navigation  Colliery  Co.,  Ltd.  (Form  4).  The 
Secretary. 

Bu1s:aria. — September  9th.  The  District  Administra- 
tion of  Finances,  in  Sofia,  is  invit-ng  tenders  for  the  supply  of  a 
number  of  electrically-operated  cranes  for  the  Bulgarian  State 
Railways. 

Bnrj. — Augnst  :!lst.  Electric  liglit  installation  for  the 
Infirmary.  Specification  203.  (returnable)  from  the  Secretary  at 
the  Infirmary,  Walmersley  Road. 

Costa  Rica,  —  December  9th.  Tenders  are  invited 
for  the  building  and  working  of  an  electric  tramway  between 
Alajuela  and  firecia,  a  distance  of  1H,100  m.  Particulars  from  the 
Secretaria  de  Komento,  San  Jose. 

Feli.\stowe  and  Walton. — Septemljer  5th.  Extensions 
to  accumulators  and  balancer-booster,  for  the  I'.D.C.  See  "  Official 
Notices  "  August  23rd. 

France. — September  ;jrd.  The  French  I'ost  and  Tele- 
graph authorities  in  Paris  (103,  Rue  de  Crenelle)  are  inviting 
tenders  for  the  supply  of  a  quantity  of  rubber-insulated  electric 
cables. 

Glasgow. — The  engineer  of  the  electricity  department 
(Mr.  W.  W.  Lackie,  Waterloo  Street)  has  been  instructed  to  obtain 
and  submit  to  the  departmental  committee  offers  for  the  supply  of 
400  additional  flame  arc  lamps. 

Leeds. — September  9th.  Paper-insulated  cables,  for  one, 
two  or  three  years,  for  the  City  electric  lighting  department.  See 
"  Official  Notices  "  August  ;)th. 

London. — li.C.C. — September  24th.  Electric  spark  gaps 
in  brick  cells  for  snb-stations.     See  "Official  Notices"  August. 23rd. 

Manchester. — September  10th.  One  12,000-kw.  three- 
phase  high-pressure  turbo-altfirnator,  with  condensing  plant,  kc, 
water-tube  boilers  and  superheaters,  economisers  and  coal  chutes, 
for  the  Corporation.     See  "  Official  Notices  "  August  9th. 

Middleton. — September  llth.  One  300-400-kw.  steam 
dynamo,  for  the  Corporation.     See  "Official  Notices"  to-day. 

Newport  (Hon.), — Augnst  31st.  Special  track  work, 
for  the  tramways,  for  the  T.C.  Mr.  A.  Nichols  Moore,  electrical 
engineer,  Town  Hall.    (Returnable  deposit  of  lOs.  6d.) 

Rosario. — October  15th  and  September  21st.    According 

to  the  Jlerifw  of  (he  Rirer  Piute,  the  Municipality  is  calling  for 
tenders,  until  October  15th,  for  a  second  system  of  electric  tram- 
ways, including  their  construction  and  working.  Full  partionlars 
from'  the  JIunicipality.  Tenders  for  the  public  electric  lighting 
will  be  opened  on  September  21st. 
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Torquay. — September  2nd.  One  1,000-Ky.  single-phase 
turbo-alternator,  condensiner  plant  and  switchgear,  for  the  T.C. 
See  "Official  Notices"  August  16th. 

Warrington. — September  nth.  Elertrical  sundries,  for 
six  month?,  for  the  B.G.  Mr.  A.  Bottomley,  clerk,  Bewspy 
I'hambers. 

West  Hani. — September  12th.  Electrical  fittings  for 
six  months,  for  the  B.G.  (Form  15).  Mr.  Thos.  Smith,  clerk,  Union 
Road.  Leytonstone,  N.E. 

West  Hartlepool. — September  3rd.  High-tension  three- 
core  paper-insulated  cablea  and  low-tension  rubber  cables  and 
wiring,  for  the  Corporation.     See  "  Official  Notices''  August  23rd. 

September  Mth.  Stfam,  exhaust  and  other  pipework,  for  the 
Corporation  Electricity  Department.     See   'Official  Notices"  today. 


CLOSED. 

Ashton-Ullder-Lyne. — The  water-cooling  tower  contract 

mentioned  last  wee  k  was  placed  with  the  Davenport  Engineering 
Co.,  of  Bradford,  not  the  Bradford  Engineering  Co.,  as  stated  by 
us.  We  understand  that  there  is  no  company  with  the  latter 
name. 

Australia. — The  New  South  Wales  i'ul>iic  AVorks 
Department  has  ordered  two  electric  goods  lifts  for  the  new  ware- 
house, "Bushell's"  Stores,  George  Street  North,  Sydney,  from 
Hydraulic  Engineering  and  Hercules,  Ltd.,  Sydney,  for  £1,190.— 
Aiisitraliai!  Minim/  Slandurii. 

Glasgow, — The  T.C.  has  approved  of  the  acceptance  of 

the  following  tenders  : — 

Welding  rails.— Tudor  Accumulator  Co. 

m/n  E.n  T.  singleco.e  cable.— St.  Helens  Cable  and  Rubber  Co. 

Three-core  E.ri.x.  lead-covered  cable.— National  Conduit  and  Cable  Co. 

Traction  street  poles. — Stewarts  &  Llo,vds. 

Fuel  for  depots.— John  Kennedy  &  Sons.  Wm.  Young  .>r  Sons. 

.lobanneslMir"'. — The  municipality  has  accepted  the 
tender  of  the  Union  Electric  Co.,  of  .lohannesburg,  for  20  "Union" 
transformers,  ranging  from  H.")  to  100  k.v.a.,  of  the  single-phase 
oil-cooled  pattern,  at  a  total  price  of  *:  1,421. 

Launceston. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Lord  \  Shand  for  installing  the  electric  light  at  the 
municipal  buildings,  at  £74  odd. 

London. — Messrs.    Francis    Heade   &    Co.,  of    Finchley, 

have  obtained  the  contract  for  the  electric  lighting  at  Messrs. 
Carter,  Taterson  .V;  Co.'s  new  depot  at  Finchley,  N. 

.Hancliester. — Messrs.  W.  Geipel  &  Co.  have  secured  the 
major  portion  of  the  Corporation  contract  for  the  two  years'  supply 
of  time  switches,  for  variou.s  sizes  up  to  100  amperes  .'iOO  volts, 
those  for  the  two-rate  power  schemes  being  their  latest  model  with 
oil-immersed  switch. 

Xuneaton. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Marshall.  Osborne  \  Co.  for  an  electrically-driven  turbine  pump,  at 
£146,  and  that  of  the  British  Insulated  and  Helsby  Cables,  Ltd.,  for 
tit 0  yd.  of 'O.')  three-core  cable,  at  £li.'7,  and  880  yd.  of  7/16  three- 
core  cable,  at  £120. 

Portsmouth. — The  Tramways  Committee  of  the  T.C. 
has  accepted  the  ttnder  of  Messrs.  Cammell,  Laird  \  Co.,  Ltd.,  for 
steel  tires  for  tramcars,  at  £  1   1  Is.  6d.  each. 

Rawteustall.— The  T.C.  has  accepted  the  tender  of  Mr. 
Geo.  Bullock  for  a  multi-jet  condenser  and  the  pipework  and  valves, 
\c.,  required  at  the  electricity  works. 

8outliend-on-8ea. — The  T.C.  has  accepted  the  following 

tenders :  — 

Callender's  Cable  and  Construction  Co.,  Ltd.— Cables  for  two  years. 
Bristol  Wagon  and  Carriage  Co.,  Ltd.— Four  rubber-tir.d  wheels  for  motor 

tower  wagon,  £134. 
British  Thomson-Houston  Co.,  Ltd.— Armature  for  tramcar  motor,  £23. 
■Worthicgton   tump  Co..  Ltd.— Pump  and  motor  for  fountain,  £26,  and 

centrifugal  pump,  £63. 


FORTHCOMING  EVENTS 


British  Association.  Wednesday,  September  4th  to  Weduesday,  iscptember  11th 
iih.in.^M  I  .     .M,  .  ling  at  Dundee. 

North  Eastern  Countias  tieclrical  Exhibilion.—Saturday,  September  7th  to  Satur- 
day, beptember  28th  inclusive.  At  the  Exhibition  Hall,  St.  Mai-y's  Place, 
Newoastle-on-Tyne, 


Appointments  Vacant.  —  Assistant  engineer    for   the 

Burnley  Union";  Workhouse,  Sos.  ;  works  superintendent  (£130) 
and  charge  engineer  (£00),  for  the  Corporation  Electricity  Works, 
Bridlington.'   See  oUr  advertisement  pages  to-day. 


NOTES. 


Inquiries. — Makers  of  an  electrically-propelled  bath 
chair  are  asked  for.  A  correspondent  asks  for  makers  or  dealers 
in  '■  Atroon."  and  also  what  this  substance  is  used  for. 

London    Telephone    Service. — A    circular,    entitled 

"  How  Subscribers  may  Help  to  Improve  the  Telephone  Service," 
has  been  issued  from  the  Controller's  Office,  and  is  reproduced 
below  :  — 

Many  subscribers  think  that  the  question  whether  telephone 
service  is  efficient  or  inefficient  depends  upon  the  exchange  alone. 
This  view  is  entirely  wrong.  Quality  of  service  depends  upon  the 
joint  work  of  exchange  and  subscriber,  upon  the  degree  to  which 
the  work  of  each  of  the  two  parties  helps  or  hinders  the  other. 
Each  of  the  two  parties  has  a  definite  work  and  responsibility 
which  the  other  cannot  take.  It  is,  therefore,  important  that 
subscribers  should  bear  in  mind  the  following  points  :  — 

1.  Telephonic  transmission  blurs  the  distinctive  sounds  of  con- 
sonants and  tends  to  make  words  containing  the  same  vowels  sound 
alike.  In  passing  numbers,  therefore,  it  is  necessary  to  speak  more 
distinctly  than  in  ordinary  conversation.  There  is  great  risk  of 
confusion  between  five  and  nine,  and  much  difficulty  in  distinguish- 
ing between  two  and  three.  Special  care  in  passing  these  numbers 
is,  therefore,  necessary. 

2.  Each  figure  in  a  number  should  be  given  separately,  thus — 
"  1234  "  should  be  given  as  "  one — two — three — four  "  and  not  as 
"  twelve  hundred  and  thirty-four  "  or  " one  thousand  two  hundred 
and  thirty-four," 

Double  figures  should  be  given  thus — "2234"  as  "double  two 
three  four.'  '  0  "  should  be  given  as  "  Oh  "  and  not  as  "  nought " 
—except  in  the  case  of  even  thousands,  when  the  word  thousand 
should  be  used. 

3.  It  is  the  duty  of  the  operator  to  repeat  every  number  passed  by 
the  subscriber,  in  order  to  give  the  subscriber  an  opportunity  of 
correcting  any  misapprehension.  If  in  any  case  the  repetition  is 
not  clear,  the  openator  s  attention  should  be  called  to  the  fact.  If 
the  repetition  is  incorrect,  the  right  number  should  be  repeated 
very  distinctly,  with  emphasis  on  the  figures  misunderstood. 

If  the  operator  is  not  sure  she  has  taken  a  number  correctly  it  is 
her  duty  to  ask  the  subscriber  to  repeat  the  particulars.  Prompt 
compliance  with  the  request  is  of  great  assistance  to  the  service. 

4.  To  gain  the  operator's  attention  after  she  has  taken  a  number, 
the  receiver  rest  should  lie  moved  up  and  down  at  the  rate  of  about 
one  depression  per  second  until  the  operator  answers.  The  move- 
ment should  cease  directly  an  answer  is  received. 

5.  If  you  wish  to  bring  any  difficulty  under  notice  ask  the 
exchange  for  "  Clerk  in  Charge."  If  the  difficulty  cannot  be  settled 
by  this  means,  ask  for  the  Exchange  Manager. 

Marked  improvement  in  the  service  will  inevitably  result  it  sub- 
scribers, as  a  whole,  act  upon  the  foregoing  suggestions. 

Annual  Outing;,— (>n  Thiusday,  August -'2nd,  in  con- 
nection with  their  recreation  club,  a  party  of  officials  and 
emplojen  of  the  Mexborough  and  Swinton  Tramways  Co.  paid  a 
visit  to  London.  The  party,  consisting  of  motormen,  conductors, 
and  station  staff,  was  accompanied  by  Mr.  G.  Priestly,  engineer  and 
manager  ;  Senior  Inspector  H.  J.  Smith  ;  Inspector  A.  Hayes  ;  G. 
Durber,  chief  clerk  ;  and  a  few  local  gentlemen.  By  the 
permission  of  Mr.  E.  Cross,  engineer  and  manager  of  the  liotherham 
tramways,  and  Mr.  A  R  Fearnley.  of  the  Sheffield  tramways,  the 
party  were  conveyed  by  special  through-car  from  the  Rawmarsh 
depot  to  the  Sheffield  Midland  Station.  Luncheon  was  served 
rii  i-Diile  to  London,  and  following  a  prepared  [programme,  a  tour  of 
the  Metropolis  was  made,  and  many  pl.aces  of  interest  were  visited, 
London  being  seen  at  its  best  in  glorious  sunshine.  After  tea,  part 
of  the  company  spent  the  evening  at  music  ihalls.  whilst  others 
visited  the  "White  City.''  We  are  informed  that  it  wasi  a  happy 
company  that  met  again  at  St.  Pancras  at  12.3.'>  a.m. 

Electrical  Fatalities. — According  to  reports  in  the 
daily  Press,  a  woman  and  child  were  killed,  and  a  second  woman 
was  seriously  injured  by  electric  shock  at  Fodderty  Glen,  near 
Dingwall,  on  Monday.  An  overhead  electric  conductor  running 
from  Raven's  Rock  to  Dingwall  short-circuited  and  fu.sed,  subse- 
quently falling  on  the  grass,  through  the  falling  of  a  tree  branch 
owing  to  the  heavy  rain.  An  11 -year  old  child  observing  the 
sparking  put  her  foot  on  the  wire  and  was  killed  immediately,  her 
foot  and  hand  being  burned.  A  woman  was  killed  in  attempting  her 
rescue,  and  the  girl's  own  mother  received  a  bad  shock  in  attempt- 
ing to  remove  the  wire  from  the  earlier  victims. 

Educational.  —  University  of  Loxdon,  (ioldsmith's 
College,  New  Cross,  S.E. — An  anromcement  is  made  in  our  adver- 
tisement pages  to-day  regarding  evening  courses  in  the  various 
branches  of  engineering,  kc.  The  session  commences  on  September 
:.'3rd. 

University  of  Lkkds. — Notice  is  given  in  our  advertisement 
pages  to-day  regarding  the  departments  of  electrical  and  mechanical 
engineering,  fuel,  i.*cc.     The  next  session  commences  on  October  Ist. 

Institution  and  lecture  Notes. — At  the  International 
Congress  of  Mathematicians  at  Cambridge  on  Monday,  Sir  J.  J. 
Thomson  lectured  on  "  Multiply  Charged  Atoms."  The  lecture, 
which  was  illustrated  by  experiments,  dealt  with  recent  develop- 
ments of  the  author's  method  of  determining  the  chemical  consti- 
tution of  atoms  and  radicles,  and  the  existence  of  groups  hitherto 
undetected,'   by  means  of  their  electric  charges  as  determined  by 
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deflection  of  the  path  of  the  projected  radicle  in  electric  and  mapr- 
ni^tic  foroec,  when  Buch  forces  are  applied  to  very  Bmall  quantities 
of  a  substance  placed  in  a  highly  exhausted  vessel. 

On  Saturday  Sir  W.  II.  White  delivered  a  lecture  on  the  place  of 
mathematics  in  enKinecrinp;  practice.  He  said  that  an  adequate 
knowledge  of  mathematics  muHt  be  poesessed  by  every  (ducatcd 
engineer.  Some  authorities  now  favoured  special  courseH  in  "  prac- 
tical mathematics  "  ;  others  believed  that  engineers  should  be 
taught  by  profecsional  mathematicians,  because  this  method  must 
lead  to  broader  views  an<l  greater  capacity  for  original  investiga- 
tion, nis  experience  led  him  to  rank  himself  with  the  supporters 
of  the  latter  view,  and  this  view  had  now  been  adopted  at  the 
Imperial  College  of  Science  and  Technology. 

A  joint  excursion  of  the  National  Association  of  Colliery 
Managers  and  the  Association  of  Mining  Electrical  Engineers  took 
place  to  Loch  Lomond  on  Saturday.     About  160  took  part. 

The  Morwicli  Floods. — As  we  go  to  i)rcss  the  followii)jr 
notice  comes  to  hand  from  Messrs.  Laurence,  Scott  A:  Co.,  Ltd , 
Cothic  Works,  Norwich:  "Owing  to  the  disastrous  floods,  the 
stoppage  of  post  and  railway  trallic,  and  the  fact  that  our  offices 
and  works  are  deeply  flooded,  we  regret  that  there  must  be  an  un- 
avoidable delay  in  attending  to  all  correspondence."  We  are  quite 
sure  that  all  our  readers  will  feel  sympathy  with  the  firm,  with 
the  other  electrical  undertakings,  and,  indeed,  with  everybody  in 
the  city  of  Norwich  and  the  Eastern  Counties  in  their  present 
unparalleled  experiences. 


Obituary. — The  ilcath  ficcurrcd  at  Brayfunl,  O-xford 
Road,  MoBoIey,  Birmingham,  on  August  20th,  of  Mk.  Edwakd  D. 
Pkidkau.x,  electric  fittings  manufucturer,  of  Dirmingham. 
Deceased  was  HH  years  of  age. 


NEW    COMPANIES    REGISTERED. 


Walton  &  Cloilgh,  Ltd.  (123,HL5). — This  company  was 
registered  on  ADjiuat  17th,  with  a  capital  of  18,000  In  i'lsbareu  (6,000  r,  per 
cent,  preference),  to  take  over  the  business  of  electrical,  nicchanicat,  mining 
and  general  engineers,  carrlol  on  by  C.  C.  K.  Walton  and  C.  H.  Clougb.  at 
Horton  Works,  Bockside  Uoad.  Bradford,  as  Walton  &  Clougb.  Tbc  sub- 
scrlbers  (with  50  shares  each)  arc  — C.  C.  F.  Walton,  Moresby,  Whitehaven, 
engineer;  C.  U.  Clou(,'h,  Btanwix,  Guiseley,  engineer.  Private  company. 
The  number  of  dlroctorH  is  not  to  be  less  than  two  or  more  than  live  ;  the  first 
are  C.  C.  F.  Walton  ami  C.  II.  Clouk'h,  each  of  whom  may  retain  office  while 
holding  75  per  cent,  of  the  shares  allotted  to  him  under  purchase  agreement; 
remuneration  as  tlxed  by  the  company.  Solicitor,  U.  Hammond,  3.'*,  Hustler- 
gate,  Bradford.  Regibtered  by  Uordan  A  Sons,  Ltd.,  I'.fMl?,  Chancery 
L»ne,  W.C.  * 

Elcctro-Osniose    Syndieiitc,    Ltd.    (133,807).— This   company 

was  registered  on  August  17th,  with  a  capital  of  £2,300  in  £1  shares,  to  adopt 
an  agreement  with  the  Ueseltschaft  fur  Elektro-Ojniose  m.b  H.,  of  Prankfort- 
on-Main,  Cicrmany,  for  the  working  of  certain  British  patent  processes  for  the 
purlflcation  of  clay.  The  subscribers  (with  one  share  each)  are:— A.  U. 
Howard,  10,  ClilTord's  Inn,  E.C.,  solicitor;  A.  Q.  Hounsome,  33,  Radnor 
Gardens,  Twickenham,  clerk.  Private  company.  Table  "  A  "  mainly  applies. 
Secretary,  V.  \V.  Robinson,  High  Street  Chambers,  Coventry.  Registered 
oHlce,  53a,  Barton  Arcade,  Manchester. 


OUR    PERSONAL    COLUMN. 

'/Vi.'  Kililors  iin'itr  i-lfrlrirnl  rm/iiin-rs,  whrllirr  loiini-cted  wifli  llif 
In-liiiinil  or  Ihi-  <oiiimrri-'uil\i<l,-  of  the  piofrsxion  umi  inilHxtii/, 
iilso  I'livtrii-  Iriiiiiifiii/  and  niiluoii  ofh'ciah.  to  keep  miilfrf  of  the 
Electrical  Revikw  jiostrd  an  to  thrir  moit-mfnlH. 


Central  Station  Officials.— JIu.  I'ukd  Tvhhki.i..  Iat« 

chief  assistant  to  the  Ascot  District  Gas  and  Klectricity  Co.,  has 
been  appointfd  commercial  assistant  to  the  Batttrsea  Borough 
Council  electricity  department  for  the  west  district. 

Mu.  Cirii.  D.  Kalcke.  chief  engineer  and  manager  of  the 
Stratford-onAvon  Electricity  Supply  Co.,  Ltd.,  has  accepted  an 
important  appointment  in  London.  Mr.  .Ii'l.iAX  G.  TiiAiN,  chief 
assistant  engineer,  has  been  appointed  chief  engineer  and  manager, 
and  takes  up  his  new.  duties  on  the  1st  prox. 

General.— At  St.  Hilda's  Church,  Westchff,  Whitby, 
on  August  2l8t,  the  marriage  took  place  of  Mr.  Hknhv  Firth, 
electrical  engineer,  of  Whitby,  and  Miss  S.  Willis,  youngest 
daughter  of  Capt.  James  Willis,  of  Crescent  Avenue,  Whitby. 

Mu.  Lkiinaho  Andrews,  joint  managing  director  of  the  Cana- 
dian British  Engineering  Co.,  Ltd.,  which  was  recently  floated  for 
the  promotion  of  trade  with  Canada,  is  sailing  for  that  country  on 
the  I.ciureiitir  to-morrow  in  connection  with  the  further  organising 
of  the  company.  Since  the  objects  of  the  corap.iny  were  made 
known  in  May  last,  the  directors  have  been  approached  by  a  large 
number  of  British  manufacturers  who  apparently  look  upon  the 
new  organisation  as  being  a  means  of  successfully  catering  for  the 
Canadian  market  ;  but  although  the  company  have  been  offered  a 
large  number  of  other  agencies,  they  have  not  entered  into  any 
agreements  other  than  those  mentioned  in  their  prospectus,  as  they 
have  been  anxious  to  avoid  taking  up  any  agencies  until  they  are 
satisfied  that  they  can  handle  them  with  credit  to  themselves  and 
their  principals.  One  of  the  objects  of  Mr.  Andrews's  coming  visit 
to  Canada  is  to  ascertain  what  are  the  particular  products  of  British 
engineering  works  for  which  there  is  the  greatest  demand  in  ( 'anada. 
the  company's  intention  being  to  concentrate  their  efforts  in  the 
first  instance  principally  upon  these  lines.  They  have  been  glad 
to  learn  from  British  manufacturers  that  they  are,  in  practically 
all  cases,  prepared  to  make  any  modifications  to  their  standard 
designs  that  the  company  advise  them  are  genuinely  necessary  in 
order  to  meet  the  requirements  of  the  Canadian  market,  and  many 
of  the  principals  of  British  firms  have  assured  the  company  that 
they  will  be  prepared  themselves  to  visit  Canada  to  acquaint  them- 
selves better  with  the  conditions  there,  and  assist  the  company  to 
introduce  their  manufactures,  immediately  they  receive  an  assur- 
ance that  the  demand  for  their  particular  products  is  sufficient  to 
justify  this  step.  During  Mr.  Andrews's  absence  in  Canada  the 
English  end  of  the  business  will  be  under  the  direct  management 
of  his  colleague,  Mr.  Reginald  Porter,  who  has  for  some  years  been 
a  co-director  in  the  Key  Engineering  Co.,  and  has  now  joined  the 
board  of  the  Canadian  British  Engineering  Co. 

The  marriage  took  place  in  London  last  Saturday  week  of  Mr. 
C.  W.  Crosbie  to  Miss  Margaret  Hearn,  a  well-known  Northampton 
singer.  Mr.  Crosbie  was  with  the  British  Westinghouse  Electric 
and  Manufacturing  Co.,  Ltd.,  for  10  years  down  to  October  last, 
when  he  joined  Messrs.  Ferranti.  Ltd.,  as  deputy  sales  manager  in 
the  meter  sales  department.  Upon  Mr.  Reisch's  resignation  in 
February  last,  Mr.  Crosbie  took  over  the  representation  of  the  South 
of  England  for  meters  and  electric  cooking  and  heating  apparatus. 

Mr.  H.  Perkins,  of  Messrs.  A.  Emanuel  &  Sons,  Ltd.,  who  has 
represented  the  firm  for  some  years  in  the  Midlands  and  Eastern 
Counties,  has  been  appointed  their  south  coatt  representative. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


San  Luis  (.Hcxico)  Traunvays,  Ltd.— Partif^ulars  of  jt-jncooo 

debentures,  created  July  4tb,  and  secured  by  tri)..t  deed  dated  July  16th,  1913, 
filed  pursuant  to  Sec.  '.13  (3)  of  the  Companies'  (Consolidation)  Act,  1908,  the 
amount  of  Iho  present  issue  being  fl.'iO.IIOI.  Property  charged  :  The  com- 
pany's undertaking  and  property,  present  and  future,  including  uncalled 
capital  and  i;oodwill,  2,1197  shares  in  Compania  Limitada  ite  Tranvias  en  San 
Luis  Potosi,  B.A.    Trustees  :  H.  C.  Waters  ami  A.  Naylor. 

Church  Stretton  Electric  Siipply  Co.,  Ltd.— Further  charge 

dated  July  ■J4th,  1912,  to  secure  £i:<  chargeil  on  freehold  premises  at  Crossways, 
Church  Stretton,  a  provisional  order  granlej  to  the  Church  Stretton  Land 
Co.,  Ltd.,  and  certain  other  assets.     Holder     E.  Bond,  43,  Thurloe  Square,  W. 


CITY    NOTES. 


National  Electric  Construction  Co..  Ltd. 

Thf.  directors  report  that  the  gross  i>rofit  for  the  year  ended 
December.  liHl,  was  i;lil,.".('i.'<,  and  deducting  therefrom  expenses  of 
administration,  debenture  interest,  .Vc  .  there  remains  a  balance  of 
£5.17(1.  plus  £.1.1.5*)  brought  forward,  making  a  total  of  £I0,H.'i2. 
From  this  there  has  to  be  deducted  £1,550  for  the  debenture 
redemption  fund,  leaving  a  balance  of  £8,782,  which  the  directors 
recommend  be  dealt  with  as  follows  : — Depreciation  on  free  wired 
installations,  £2,00O ;  rolling  stock,  kc ,  Dewsbury  and  (Jssett 
Tramways.  £239  ;  furniture,  tittings,  plant  and  tools,  £100  ;  consols 
purchased    for    Parliamentary    deposits.    j;2,0SiJ   ;   carry  forward. 

ji;f,8.-.7. 

The  monetary  conditions  that  have  prevailed  during  the  past 
two  years  have  not  altered,  and  the  difficulty  in  financing  tramway 
undertakings  in  this  country  still  exists.  The  negotiations  for  the 
important  contract  abroad,  to  which  reference  has  been  made  on 
previous  occasions,  have  not  yet  been  settled,  but  are  in  a  fair  way 
to  a  satisfactory  conclusion.  Other  foreign  contracts  are  in  course 
of  negotiation.  The  Bill  to  confirm  the  free  wiring  agreements 
between  the  company  and  various  local  authorities  received  the 
Royal  Assent  on  the  7th  inst.  There  was  strong  opposition  by 
ssveral  local  authorities,  which,  however,  after  lengthy  negotia- 
tions, was  withdrawn.  As  regards  the  undertakings  in  which  the 
company  is  interested  . — 

Tlie  Rliondda  'Jra m tea j/x  Construction  Syndicate.  Ltd.  Qiii  Ziqiiida- 
tiorO. — Cash  distributions  amounting  to  72i  per  cent,  have  been 
made  by  the  liquidators.  In  addition  to  this,  the  N.E.C.  Co.  is 
entitled  to  receive  approximately  £20,000  in  6  per  cent,  cumula- 
tive preference  shares,  and  £9.000  in  fully-paid  ordinary  shares  of 
the  Rhondda  Tramways  Co.,  Ltd.  The  contract  referred  to  in  the 
last  directors'  report  for  extensions  to  the  Rhondda  Tramways  Co. 
was  duly  carried  out,  and  the  extensions  were  opened  for  public 
traffic  in  April  last.  During  the  past  18  months  the  Tramway  Co. 
has  suffered  heavily  from,  first,  a  local  miners'  strike,  then  the 
general  miners'  strike,  and,  finally,  a  strike  of  the  company's  own 
employ(5s,  which  lasted  about  a  month,  the  men  eventually  return- 
ing to  their  duties  on  the  company's  old  terms.  The  receipts  since 
the  resumption  of  work  have  been  quite  satisfactory,  indicating 
that  given  freedom  from  labour  troubles,  this  company's  interest 
shouM  be  a  valuable  one. 

Mcrhoronqh  and  Stcinton  Tramiaii/s  <"ii.— The  profit  for  1911 
permitted  of  a  slightly  higher  dividend  being  paid  than  for  1910i 
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The  recent  miners'  strike  has  prejudicially  affected  the  traflBc 
receipts,  but  it  is  hoped  the  loss  will  be  made  up  during  the  remain- 
ing portion  of  the  year. 

jMaxxdhiiiyli  iind  Jlistrict  Electric  Lujht  and  Tructhm  Co.,  Ltd.— 
The  profit  was  below  that  for  1910,  due  to  a  decrease  in  the  traffic 
revenue  and  boiler  troubles,  which,  owing-  to  the  condition  of  the 
water,  increased  the  expenses.  Condensiner  plant  has  now,  how- 
ever, been  installed,  with  the  result  that  the  works  costs  for  some 
months  past  have  shown  a  considerable  decrease. 

Tvripiiiij  'J'riniiirui/x  Co.,  /Jd. — The  profrress  here  was  eminently 
satisfactory.  The  traffic  revenue  for  1911  was  £22, CS.",,  as  com- 
pared with  £16,401  for  1910,  and  the  profit  earned  enabled  a  first 
dividend  of  li  per  cent,  to  be  distribute^  on  the  ordinary  shares  of 
the  company.  The  receipts  to  date  this  year  show  a  further 
improvement. 

Jinr>!hiirtj  and  (hsetl  T}'timwa!/s.—T:he  profit,  after  providing  for 
the  sinking  fund  and  interest  payments  to  the  local  authorities, 
amounted  to  £1,033.  as  compared  with  £201  for  11110.  There  is  a 
satisfactory  increase  both  in  receipts  and  profits  from  January  1st, 
1912,  to  date. 

'J'divyi  Zi)//ithiif  In.ttallallons. — At  Bo'ness  the  gross  profits  showed 
an  increase  of  £993  and  at  Carnarvon  £145,  as  compared  with 
1910  accounts,  and  in  both  oases  the  results  were  adversely  affected 
by  the  coal  strike,  and  in  the  case  of  Bo'ness  also  by  a  serious  water 
famine  in  the  summer. 

During  the  year  under  review.  Dr.  G.  T.  Moody  retired  from  the 
board,  and  Mr.  W.  B.  Cownie,  who  for  many  years  acted  as  general 
manager  and  secretary  of  the  company,  was  elected  a  director  in 
his  stead,  and  was  appointed  managing  director  from  January  1st, 
1912.  _____ 

The  annual  meeting  was  held  on  Tuesday  at  the  offices,  3,  Laurence 
Pountney  HUI,  E.G.,  Mr.  L.  B.  Schlesinger  presiding. 

The  C'HAi]iM.\s,  in  moving  the  adoption  of  the  above  report,  said 
they  would  remember  that  at  the  last  meeting  he  referred  again  to 
a  contract  for  the  construction  of  an  electric  railway  on  the  Con- 
tinent, negotiations  for  which  had  been  in  hand  for  some  consider- 
able time.  It  then  looked  as  if  those  negotiations  were  likely  to 
be  brought  to  a  successful  issue  at  an  early  date,  as  he  was  in  a 
position  to  inform  that  all  the  local  authorities — Fome  30  in 
number — had  settled  their  differences,  and  had  signed  a  petition  to 
the  Government  to  authorise  the  formation  of  a  joint  board,  or 
pome  such  authority,  to  carry  out  the  scheme.  The  Government, 
however,  had  taken  much  longer  to  deal  with  the  business  than 
was  anticipated  by  any  of  the  parties  concerned,  but  the  position  of 
the  matter  now  was  that  the  Government,  after  numerous 
meetings  with  the  representatives  of  the  local  authorities,  had 
drafted  a  concession  which  would  meet  their  requirements,  and 
submitted  it  to  the  authorities  for  their  consideration.  The  com- 
pany had  points  to  raise  on  the  draft,  and  the  local  authorities  also 
had  a  number  of  points,  and  progress  was  again  delayed 
while  the  representatives  of  the  numerous  authorities  came  into 
line.  Kventually  the  representatives  had  a  further  meeting  with 
the  Government  to  discuss  their  amendments  to  the  draft,  and  to 
put  foiwaid  the  points  raised  by  the  company.  They  had  now 
been  informed  that  an  agreement  had  been  arrived  at,  but  that 
the  completion  would  in  all  probability  be  delayed  until  after  the 
holidays.  They  had  had  to  exercise  great  patience  over  this  busi- 
ness, but  at  the  same  time  it  was  encouraging  to  the  directors  to 
know  that  the  many  points  raised  in  connection  with  the  proposi- 
tion had  all  been  gradually  disposed  of,  and  that  progress  towards 
completion  had  from  all  accounts  been  sure,  although  slow.  They 
would  remember  that  he  stated  that  the  initial  contract  would  run 
into  about  £150,000,  but  that  before  the  work  was  finished  it  was 
probable  that  extensions  would  have  to  be  dealt  with,  and  that  the 
final  scheme  might  reach  the  figure  that  was  first  discussed.  That 
was  important  from  their  point  of  view,  as  when  the  scheme  went 
through  it  would  be  the  first  of  its  kind  in  that  country,  and  if 
successful— and  they  had  every  reason  to  believe  it  would  be — there 
should  be  a  good  field  there  for  future  work.  In  addition  to  that 
proposition  they  had  been  closely  in  touch  with  other  businesses 
abroad,  and  as  a  matter  of  fact  their  chief  engineer  left  only  a 
f()rtDight  ago  with  the  representative  of  an  engineer  of  the 
highest  standing  to  investigate  and  report  on  a  propo- 
sition for  which  an  option  had  been  secured,  and 
from  all  accounts  it  was  a  business  which  should  be 
taken  up.  They  had  already  sounded  the  representative  of  a  strong 
financial  group  in  the  City  with  regard  to  the  business,  and  they 
were  sanguine  that,  if  the  report  was  right,  the  finance  would  be 
arranged,  and  the  contract,  which  would  run  into  about  £250,000, 
or  thereabouts,  would  come  to  their  company.  They  had  found  it 
impossible  to  arrange  the  finance  for  new  tchemes  in  this  country, 
although  they  had  a  couple  of  trsmway  propositions  which  they 
were  confident  would  be  profitable  to  those  who  would  deal  with 
the  finance.  They  were  still  hopeful  of  getting  them  through,  but 
there  had  been  for  some  years  past  a  great  prejudice  against  the 
financing  of  home  tramways,  and  that  prejudice  still  existed.  During 
the  year  they  had  carried  out  the  construction  of  the  extensions  to 
the  Rhondda  tramways,  which  were  opened  for  public  traffic  last 
April.  Proceeding  to  deal  with  the  various  undertakings  in  which 
the  company  was  interested,  he  said  that,  taking  first  the  Ehondda 
tramways,  the  gross  receipts  for  1911  were  not  so'favourable  as  those 
for  the  previous  year.  The  decrease,  however,  was  solely  attribut- 
able to  the  Cambrian  Combine  strike,  which  lasted  some  lOi 
months,  the  men  only  returning  to  work  in  October.  The 
profits,  however,  after  putting  £2,000  to  reserve  and  re- 
newals fund  and  providing  £2,000  for  the  redemption  of 
debentures,  enabled  the  full  6  per  cent,  dividend  on  the  prefer- 
ence shares  to  be  paid  from  the  date  of  issue.  The  traffic  receipts 
however,  from  January  1st  this  year  to  the  beginning  of  March 


showed  a  large  increase  over  those  for  the  corresponding  period  of 
1911,  but  owing  to  the  general  miners'  strike  the  increase  was 
turned  into  a  decrease.  However,  with  that  strike  over,  and  with 
the  extensions  opened,  they  would  soon  have  regained  the  lost  ground  ; 
but,  unfortunately,  the  company's  employes  went  on  strike,  which 
resulted  in  the  closing  down  of  the  system  for  about  a  month.  In 
the  end,  the  men  went  back  on  the  old  terms,  and  the  undertaking 
was  now  feeling  the  effects  of  normal  times  and  of  the  extensions, 
and  a  considerable  portion  of  the  loss  entailed  by  the  strikes  had 
been  recovered,  and  the  weekly  traffic  receipts  continued  to  show 
good  increases  over  the  corresponding  weeks  of  last  year.  In  the 
case  of  the  Musselburgh  and  District  Electric  Light  and  Traction 
Co..  notwithstanding  the  miners'  strike,  which  necessitated  a  con- 
siderable curtailment  of  the  service,  and  the  dreadful  weather 
experienced,  the  traffic  receipts  showed  a  decrease  of  only  £911. 
The  traffic  revenue  of  the  Mexborough  and  Swinton  Tramways 
Co.  again  showed  an  increase  over  that  of  the  previous  year,  the 
revenue  being  £17,19.s,  against  £1(;,.'')23  for  1910,  £1.';,(;30  for  1909 
and  £12,712  for  19(i8,  and  until  the  commencement  of  the  coal 
strike  the  receipts  this  year  were  in  excess  of  those  for  the 
corresponding  period  of  last  year.  The  coal  strike,  of 
course,  affected  the  drawings  considerably,  but  the  deficit 
might  be  made  up  by  the  end  of  the  year.  The  results 
of  the  working  of  the  Torquay  Tramways  Co.  for  1911  were  very 
gratifying.  The  gross  receipts  were  £22,947  compared  with 
£16,509  for  1910,  and  working  expenses,  including  directors'  and 
tru.stees'  fees,  amounted  to  62  per  cent,  of  the  revenue  as  compared 
with  83  per  cent,  for  1910.  That  substantial  reduction  in  expenses 
reflected  great  credit  on  the  management,  bearing  in  mind  that  for 
the  first  three  months  the  surface  contact  system  was  working, 
with  its  heavy  maintenance  expenditure,  and  that  the  extension  to 
Paignton,  which  was  proving  so  profitable,  was  not  opened  until 
July  ITth.  The  receipts  from  January  1st  this  year  to  date  showed 
an  increase  of  £4,040  over  those  of  the  corresponding  period  last 
year,  and  under  ordinary  summer  conditions  there  was  no  doubt 
that  the  increase  would  have  b:en  more  marked.  In  the  case  of 
Dewsbury  and  Ossett  Tramways  the  profit,  after  providing  for  the 
sinking  fund  and  interest  payments  to  the  local  authorities, 
amounted  to  £1,033  compared  with  £2()1  for  1910  and  with  a 
loss  of  £829  for  1909.  From  January  1st  to  date  there  was  a  sub- 
stantial increase  both  in  receipts  and  estimated  profit  over  the 
corresponding  period  of  last  year.  The  Bo'ness  and  Carnarvon 
electricity  undertakings  had  made  further  progress  last  year.  In  the 
case  of  Bo'ness  the  gross  profit  showed  an  increase  of  £455,  as 
compared  with  the  previous  year,  and  in  the  case  of  Carnarvon  an 
increase  of  £229.  Turning  to  the  accounts,  the  profit  and  loss 
account  showed  a  profit  of  £6,176,  as  compared  with  £1,028,  and 
adding  to  this  £5,150,  the  balance  brought  forward  from  1910, 
there  was  a  total  of  £10,332,  from  which  had  to  be  deducted 
£1,550  for  the  redemption  of  debentures,  leaving  £8,782,  the  dis- 
posal of  which  was  dealt  with  in  the  report.  On  the 
credit  side  of  the  balance-sheet  free-wired  installations  stood 
at  £23,766,  compared  with  £25,771,  the  decrease  being  repre- 
sented by  the  addition  to  the  depreciation  account  of 
£2,000.  Contracts  in  course  of  completion  amounted  to 
£8,120,  compared  with  £4,644.  The  expenditure  to  date  on  the 
Parliamentary  Bill  re  free  wiring  was  £352.  The  Bill  received 
Royal  Assent  on  the  7th  inst.  To  their  surprise  they  met  with 
considerable  opposition  from  the  local  authorities,  and  to  overcome 
it  they  had  to  make  substantial  concessions  to  those  authorities 
who  wished  to  purchase  their  installations  outright.  The  agree- 
ments which  they  a^ked  to  be  confirmed  had  been  entered  into 
with  the  local  authorities,  in  most  cases  at  the  local  authorities 
request,  and  the  company  had  expended  its  capital  in  good  faith, 
yet  when  a  decision  was  given  in  Court,  which  practically  upset 
the  agreements,  they  had  a  number  of  local  authorities  seeking 
to  evade  their  moral  obligations  and  endeavouring  to 
secure  their  capital  expenditure  practically  for  nothing. 
They  took  up  a  position  which  he  was  sure  no  business  man  would 
ever  of  dreamed  of  taking,  and  their  action  confirmed  the  opinion 
they  had  held  now  for  some  considerable  time,  that  one 
should  deal  with  local  authorities  in  this  country  as  little  as 
possible,  and  when  one  was  obliged  to  do  so,  then  more  than 
ordinary  precaution  should  be  taken  to  protect  one's  interests, 
because  if  there  was  a  loop-hole  it  would  be  taken  advantage  of. 

Mr.  J.  Care  Sai'XDERS  seconded  the  motion,  which  was  adopted 
without  discussion. 


<  oiisolidated  Gas,  Electric  Li<»ht  and  Power  Co.,  of 

Baltimore. — The  directors  have  declared  a  dividend  on  the  com- 
mon shares  of  1 J  per  cent.,  or  at  the  rate  of  5  per  cent,  per  annum, 
for  the  quarter  to  September  30th,  and  on  the  preferred  shares 
3  per  cent,  for  the  half-year  to  September  30th. 

Ascot     District     Gas    and    Electricity    Co.— The 

directors  have  declared  an  interim  dividend  at  the  rate  of  5J  per 
cent,  per  annum  (5s.  6d.  per  share),  less  income-tax,  on  the 
ordinary  shares  for  the  past  half-year. 

Belgium. — La  Societe  Beige  pour  la  Fabrication  des 
Cables  et  Fils  Electriques,  of  Brussels,  is  increasing  its  capital  to 
£80,000. 

Mackay  Companies. — The  dii-ectors  have  declared  the 
usual  quarterly  dividend  at  the  rate  of  5  per  cent,  per  annum  on 
the  common  shares. 

Bank  Rate. — The  Bank  Rate  was  yesterday  raised 
from  3  to  4  per  cent. 
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Britisli  Continental  Electricit>  ( o.,  Ltd. 

TllK  direotorH'  report  for  the  year  lltll-12  states  that  durinp  the 
year  2Il>  new  installations  were  connected,  while  the  number  of 
lamps  added  durinif  this  period,  calculated  on  the  usual  liasis  of 
8-t.'.i'.  (carbon),  has  been  1,:107  (motors  calculated  in  eciuivalent 
lamps).  After  writinj;  off  £16r>  deiireciation  at  the  usual  rates  in 
respect  of  furniture,  tools,  meters,  Kc,  and  £,\xi)  depreciation  of 
plant  and  stock,  the  balance  standint;  to  the  credit  of  revenue 
account,  includiuf;  the  amount  brought  over  from  last  year,  is 
£'A,07i\.  This  the  directors  propose  shall  be  appropriated  as 
follows  ;  -Dividend  of  .",5  per  cent,  on  the  5J  per  cent,  cumulative 
preference  shares  for  the  year  ended  April  30th,  I'.IOH,  £.").'<0 ; 
addition  to  the  reserve  fund  of  £400  ;  leavinK  to  be  carried  forward 
£2,126.  The  directors  hope  to  be  in  a  position  to  make  a  statement 
at  the  (leneral  meeting  with  reference  to  the  negotiations  now 
proceedini;  with  a  view  to  satisfyint;  the  arrears  of  the  preference 
dividends  by  the  issue  of  income  debentures,  and,  should  this  scheme 
be  approved  by  the  preference  shareholders,  the  directors  will 
recommend  the  declaration  of  the  whole  of  the  dividends  in  arrear 
up  to  the  end  of  the  past  financial  year.  After  proIonKed  negotia- 
tions the  arbitration  referred  to  in  the  last  report  has  been  settled 
to  the  satisfaction  of  the  directors  on  terms  which  are  already 
provinpr  advantiigeous  to  the  company  in  the  reduction  of  working 
expenses.  £553  has  been  spent  on  capital  account  durin;;  the 
year.  The  annu;il  meeting  is  to  be  held  at  (j2,  Victoria  Street 
S.W.,  to-day,  August  3oth. 


Ulnck]i()ol  and  FleetMood  Tramroail  Co. 

The  general  meetinp:  was  held  at  Fleetwood  on  AuL'ust  23rd.  Mit. 
Geo.  Rich.\bds(>n,  the  chairman,  said  that  the  receipts  and  profits 
were  a  record.  The  majority  of  carrying  companies  had  suffered 
owinf;  to  the  coal  strike,  but  this  did  not  affect  their  company. 
The  directors,  fearing  an  early  strike  of  miners,  ordered  a  special 
supply  of  coal  to  be  stored  lor  emergency,  with  the  result  that 
they  had  not  had  to  purchase  at  fancy  prices.  The  coal  contract 
ran  out  in  December.  They  had  an  increase  in  the  wages  liill,  like 
other  companies,  and  materials  had  gone  up  in  price.  These 
accounted  for  the  increase  in  expenditure  for  the  half-year  against 
the  same  period  last  year.  The  receipts  were  £7."iri  more  than  in 
the  corresponding  half  of  last  year,  whilst  the  expenditure  had 
only  increa-sed  by  .4:508. 

KoUowing  the  adojition  of  the  report,  several  questions  weie 
asked.  Mrs.  Needhani  raised  the  question  of  economy,  and  Mr. 
Greenwood  said  Mr.  <  ameron  worked  the  service  more  economic- 
ally and  with  better  results  than  other  tramways  in  the  country. 
Mrs.  Needham  persisted  in  her  criticisms,  causing  the  chairman  to 
observe,  "  Certainly  we  will  not  hand  over  the  management  of  this 
company  to  any  person  who  comes  and  makes  charges  against  our 
manager  in  the  way  you  have  done.' 

The  CiiAiuMAX  moved  that  out  of  £IJ,.')74  standing  to  net  revenue 
account,  a  dividend  be  declared  for  th3  half-year  at  the  rate  of 
4  per  cent.,  which  would  absorb  £3,000.  that  £3,000  be  written  off 
to  depreciation  reserve,  £500  to  general  reserve,  and  the  balance  of 
£1,074  carried  forward. 

Mk.  Grekxwooi)  seconded,  and  said  the  company's  investments 
consisted  of  £10,400  of  4  per  cent,  preference  L.  and  Y.  Railway 
Co.  stock. 

This  was  carried. 


Swiss  Electrical  Companies. 

E^clirr,  Wi/sx  ,V  I'd.,  of  .^k /•;<■/(,  whose  ordinary  shares  are  held  by 
the  Felten  &  Guillcaume  Co.,  report  a  considerable  increase  in  the 
turnover  in  1911-12.  The  company  was  reconstructed  during  the 
year,  and  the  profit  and  loss  accounts  balance,  this  comparing  with 
a  loss  of  £5.000  in  1910-11. 

r/w  Watt,  Aj;.  fur  EU-htrixeln'  Vntrrnehmiimien,  of  (iliiniK. 
which  is  associated  with  the  Zurich  Bank  for  Electrical  Enterprises, 
reports  that  the  supply  works  in  which  the  company  is  interested, 
experienced  a  satisfactory  development  in  l!ill-12.  As  net  profits, 
the  accounts  show  the  sum  of  £23,30ii,  as  compared  with  £31,000 
in  l!ilO-ll.  and  a  dividend  of  li.J  per  cent,  is  proposed  on  the  paid- 
up  capital  of  .tiSO.OOO,  this  contrasting  with  li  per  cent,  in  the 
preceding  year. 

The  net  profits  realised  by  the  Comjiai/Hie  de  I'Electriritc  et 
Mmmiijiir,  of  6'fiii-ia,  amounted  to  £3,290  in  1911-12,  as  compared 
with  £6,650  in  the  preceding  year.  After  placing  £3,000  to  the 
depreciation  fund,  as  in  1910-11,  the  balance  has  been  carried 
forward.  This  result  contrasts  with  the  distribution  of  4  per  cent, 
on  the  priority  shares  in  1910-11.  The  report  of  the  directors  stato 
that  the  situation  was  unfavourably  affected  by  the  low  prices 
caused  by  keen  competition  during  the  year,  and  by  the  high 
interest  payable  on  the  bank  debt. 

The  accounts  of  the  BanI:  fur  ElektrUihe  Cntfrnehmmii/eii,  of 
/^iiric/i,  the  Swiss  investment  and  financing  campany  which  is 
associated  with  the  Berlin  A.E.G.,  show  a  profit-balance  of 
£265,000  for  the  year  ended  June  30th,  1912,  this  amount  com- 
paring with  £259,000  in  the  preceding  12  months.  It  is  proposed 
to  pay  a  dividend  of  10  per  cent,  on  the  share  capital  of  £2,400,000, 
being  the  same  rate  as  in  each  of  the  four  previous  years.  The 
extension  of  the  bank's  business  renders  it  necessary  for  additional 
capital  to  be  raised,  and  the  directors,  therefore,  recommend  an 
increase  to  £3,000,000  by  the  issue  of  15,000  new  £40  shares,  which 
will  be  taken  over  by  a  banking  syndicate  at  the  price  of  150  per 
cent.  Of  the  total  issue  10,000  shares  will  be  offered  to  existing 
shareholders,  whilst  the    remaining   5,000  will   be  held   by   the 


syndicate  for  some  years.  The  loan  capital  of  the  Zurich  Bank 
already  amounts  to  £2,()80,000,  an  augmentation  of  £600,000 
having  been  carried  into  effect  last  February. 

The  report  of  Jlrowii,  Jlorcrl  ,\-  Co.,  of  Badoii,  for  1911-12,  states 
that  the  conditions  of  manufacturing  decidedly  improved,  and  the 
orders  for  all  dei)artmentB  were  uniform  througliout  the  year. 
Sale  prices  further  declined  in  the  first  six  months,  although  the 
efforts  made  for  general  increases  in  prices  in  the  final  months 
should,  at  most,  afford  compensation  for  the  greater  cost  of  raw 
materials.  i)n  the  other  hand,  the  endeavours  put  forth  to  improve 
manufacturing  methods  had  led  to  an  increase  in  the  production 
without  extending  the  plant  and  without  incurring  a  considerable 
advance  in  working  expenses.  The  company  received  much  larger 
orders  fron>  mines  and  ironworks,  and  some  important  crane  in- 
stallations were  carried  out.  As  far  as  the  operation  of  electric 
railways  is  concerned,  it  is  mentioned  that  several  large  works  were 
in  course  of  execution.  Thete  included  six  locomotives  of  2,50o  h.p. 
for  the  Lotschlierg  Railway  and  eight  locomotives  for  the  Rhatian 
Railway.  Nevertheless,  the  report  states  that  the  orders  had 
hitherto  not  yielded  the  financial  results  which  corresponded  with 
the  immense  exjiense  and  labour  incurred.  The  works  ofj  the 
Alioth  Electricity  Co.  at  Munchenstein  are  to  be  taken  over  by 
Brown,  Boveri  &  Co.  at  the  end  of  December,  so  as  to  introduce 
uniformity  in  manufacturing,  and  the  former  will  then  merely  be 
continued  as  a  "  trust  '  company.  After  allocating  £22,000  to 
depreciation,  as  against  £21,000  in  1910-11,  the  accounts  indicate 
net  profits  and  balance  forward  of  £97,iioO,  as  compared  with 
.<92,00'i  in  the  previous  year  on  a  share  capital  of  £1,120,000.  It  is 
intended  to  pay  a  dividend  of  7  per  cent.,  this  Ixiing  the  same  rate 
as  in  1910-11. 


Prospectus. —  The  Vncuum  Ekilric  (iinl  (Ian  Healinij 
Ajiiiliiiiicrx.  I.I  J.-  A  company  with  this  title  has  this  week  been 
offering  to  the  public  £65,000  in  £1  sharei),  out  of  a  total  issue  of 
£^0,000,  the  difference  being  part  of  the  payment  to  be  made  for 
the  purchase  consideration.  The  company  has  l)een  formed  "  more 
particularly  "  to  nc<iDir«  certain  inventions  and  patent  rights 
belonging  to  the  patentee,  Mr.  ,Iohn  Mann,  trading  as  the  Vacuum 
Electric  and  Ga.'f  Heating  Co.  (of  Kilbum)  '  which  has  been  carried 
on  for  experimental  purposes  in  perfecting  various  appliances  for 
electric  and  gas  heating.''  The  jH/-»m'm(ih«/  patent  rights  comprise  the 
following: — No.  12,367  of  11U2  for  vacuum  electric  water  heater  : 
No.  26,4S5of  1911  for  electric  flash  boiler  heater:  No.  27,332  of 
1911  for  gas  (lash  boiler  heater  ;  and  No.  11,849  of  1912  for  electric 
tiash  boiler  heater.  We  tried  to  obtain  copies  of  the  first  three 
of  these  specifications  as  they  are  stated  to  have  been  filed, 
but  are  informed  at  the  Patent  Oflice  that  they  are  "not  yet 
printed.'  In  regard  to  the  fourth,  the  specification  is  not 
yet  filed.  Before  entering  into  an  examination  of  the  technical 
objects  of  the  company,  let  it  be  remarked  that  Mr.  John  Mann,  the 
patentee  and  vendor,  is  also  the  secretfiy  of  the  company,  and  he 
is  to  receive,  for  the  sale  of  the  above-mentioned  inventions,  patent 
rights.  ,Vc.,  £30,000,  payable  as  to  £15,000  in  cash  (£2,500  imme- 
diately and  £12,.500  in  three  months)  and  the  balance  in  shares. 
The  T.O.R.  Syndicate.  Ltd.,  pays  the  expenses  of  promotion  and 
underwrites  .'i.OOo  shares  in  consideration  of  £5,00ii  in  cash  payable 
by  the  company.  Mr.  John  Mann  is  also  under  agreement  to  act 
for  the  company  as  works  manager  for  five  years.  He  is  described 
as  '' a  first  class  marine  engineer,  "  and  'a  practical  engineer  and 
electrician  of  high  standing.' 

In  the  absence  of  technical  details  of  the  inventions  for  which  so 
high  a  price  is  airked,  we  are  compelled  to  confine  our  comments  to 
a  consideration  of  what  has  already  been  done  and  what  is  physically 
possible  in  heating  water 

We  have  no  hesitation  in  saying  that  electric  water  heaters  can  be 
obtained  which  have  an  efficiency  of  more  than  90  per  cent.,  and 
that  no  useful  object  would  be  served  by  striving  after  a  material 
reduction  in  the  loss  of  heat,  for  even  at  the  lowest  current  rates 
for  electrical  energy  the  cost  of  heating  water  on  a  large  scale  by 
this  means  is  prohibitive.  Further,  there  are  various  excellent 
and  thoroughly  practical  designs  of  electric  water  heaters  already 
on  the  market  :  the  patf  ntee  therefore  cannot  hope  to  escape  severe 
competition,  still  less  to  establish  a  monopoly.  Lastly,  owing  to 
the  cost  of  energy,  the  large  currents  required,  and  the  necessity 
of  a  separate  meter,  the  outlook  for  heating  water  by  electricity  is 
with  rare  exceptions  most  discouragicy,  and  this  applies  parti- 
cularly to  rapid  heaters  and  flash  boilers.  Even  the  most  enthu- 
siastic advocates  of  electricity  admit  that  water  heating  by  its 
means  is  a  costly  luxury,  and  the  demand  for  electric  boilers  is 
very  small.  As  for  the  apparatus  itself,  although  the  information 
available  is  most  meagre,  we  must  point  out  that  heating  with 
coils  is  the  obvious  and  customary  method,  and  that  the  feature  for 
which  novelty  appears  to  be  claimed — the  use  of  a  vacuum  to  pre- 
vent loss  of  heat — is  unnecessary,  and,  in  this  case,  of  doubtful 
utility. 

■We  conclude  therefore  that,  while  the  invention  may  be 
practical  and  effective,  its  value  cannot  possibly  be  more  than  a 
small  fraction  of  the  price  demanded. 

Dublin  and  lucan  Electric  Railway   Co.— At   the 

half-yearly  meeting  held  on  22nd  inst.,  Mr.  J,  W.  Hill,  who  pre- 
sided, said  that  the  receipts  were  £182  better  than  lor  the  corres 
ponding  half  of  last  year,  and  the  net  reduction  in  expenditure  was 
£23.  The  coal  strike  made  it  necessary  for  them  to  slightly  curtail 
their  morning  and  evening  service,  but  though  they  had  to  pay 
a  considerably  higher  price  for  coal,  their  coal  bill  was  £15  less  for 
the  half-year  due  to  smaller  consumption  owing  to  the  revised 
service.  Mr.  J.  M  Cann  seconded  the  adoption  of  the  report,  and 
it  was  carried. 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  August  28th. 


CHEMICALS.  Ac. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec 

a  Acid,  Hvarochlorio 

per  cwt. 

5/- 

a     „     Nitric 

22/- 

a     „     Oxalic            

per'lb. 

2£d. 

a     ..      Sulphuric 

per  cwt. 

S/6 

«  Ammoniac  Sal        

42/. 

a  Ammonia,  Muriate  (large  crystal 

per  ton 

£2910 

a  BleAching  powder 

„ 

£510 

a  Bisulphide  of  Carbon 

„ 

£18 

a  Boras 

£16  10 

a  Copper  Sulphate 

;; 

£24  IS 

a  Lead,  Nitrate         

£26  10 

a      „      White  Sugar 

£25  10 

«      ,.      Peroxide 

£32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

S*d. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        „       Chlorate 

per  lb. 

Sid. 

a        „       Perchlorate 

4jd. 

a  Potassium,  Cyanide  (98/100  %) , . 

7id. 

(for  mining  purposes  onlv) 

a  Shellac          

per  cwl. 

70/- 

a  Sulphate  of  Magnesia      . ; 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

£6  10 

a        „         Recovered 

£5  10 

a        ,.        Lump 

£5  6 

a  Soda,  Caustic  (whit*  70(72  %)    . . 

£10  5 

a      ,,     Chlorate        

per'lb. 

sad. 

a      „     rirystals        

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

pet  lb 

Sd. 

METALS.  &c. 

6  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£Sn 

6           „           Wire,  in  ton  lots    . . 

£102 

6           ,.           Sheet,  in  ton  lots   . . 

£120 

p  Babbitt's  metal  ingots     . . 

£38  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

fid. 

gd.  dec. 

c      „     Tube  (brazed) 

lljd. 

Jd.  dec. 

c      „         ,,     (solid  drawn) 

SJd. 

Jd'.  dec. 

c      „     Wire,  basis 

m. 

Ad.  dec. 

c  Copper  Tubes  (brazed)     . . 

l/Oid. 

|d.  dec. 

c        „           „      (solid  drawn) 

l'*d. 

Jd.  dei-. 

K        „       Bars  (best  selected) 

per  ton 

£'.« 

g       ,.       Sheet           

f  r, 

g        „      P.od 

£95 
£^2 

d       „       (Electrolytic)  Bars 

d       „                  „            Sheets      . . 

fUK) 

d       „                 .,           Rods 

£S8  lOa. 

d       ,.                 „           H.C.  Wire 

per'lb. 

lOgd. 

/  Ebonite  Rod            

6/a 

f  _     „         Sheet         

4/9 

o  German  Silver  Wire 

1/7 

A  Gutta-percha,  fine 

h  India-rubber,  Para  fine  . . 

6/1} 

IJd. inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

1-2/lOJ 

1  lOi  inc. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

„ 

£14 

_ 

g  Lead,  English  Pig 

£21  10 

in'c 

m  Manganin  Wire  No.  28   .. 

per'lb. 

6/6 

g  Mercury         

per  bot. 

£7  18 

lOs.'dec. 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  3s. 

e      „                 „            „      medium 

8 '6  to  6/- 

c      „                 „            „       large    . . 

7/6  to  11/- 

p  Phosphor  Bronze,  plain  castings 

„ 

lld. 

p         „           „    rolled  bars  &  rods 

l/Oi 

p         „           „  rolled  strip  &  sheet 

1/1 

o  Platinum       

per  oz. 

186/- 

d  Silicium  Bronze  Wire 

per  lb. 

lld. 

•• 

Steel,  Magnet,  in  bars      .. 

per  ton 

£66 

g  Tin,  Block  (English) 

£21S  to  £215 

£2  inc. 

a    „     Wire,  Nos.  I  to  16    . . 

per  lb. 

2/4 

Id.  dec. 

p  White  Anti-friotion  Metals 

per  ton 

£46  to  £160 

k  Zino,  Sh't(VieilleMoiitagDebnd.) 

£30  6 

10s 

inc. 

Quotations  supplied  by— 


a  G.  Boor  A  Co. 

6  The  British  Aluminium  Co.,  Ltd, 

t  Thoa.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

f  ladia-Rubber,  Gutts-Peroha    and 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare. 
b  idwatd  Till  &  Co. 


/  Boiling  &  Lowe, 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  L 

m  W.  T.  Glover  &  Co.,  Ltd, 

a  P.  Ormiston  &  Sons 

o  Johnson,  Matthe;  &  Co.,  Ltd 

P 

r  W.  F.  Dennis  &  Oo, 


STOCKS    AND    SHARES. 


tTnesday  Evening. 

OxLY  stern  necessity  would  compel  any  joumaliet,  of  course,  to 
mention  the  weather,  but  unhappily  the  duty  has  to  be  faced  by  the 
writer  upon  financial  subjects.  For  the  incessant  liquidation  from 
overhead  affected  even  the  market  in  Undergrounds,  and  the  damp 
— the  final  letter  of  that  adjective  deserves  attention — atmosphere 
has  caused  the  courage  of  Home  Railway  holders  to  ooze  away  until 
they  realised  their  stocks  in  despair,  piling  flatness  upon  depression 
and  bear  sales  upon  their  bull  closing. 

Rightly  regarded,  the  weeping  weather  ought  to  prove  a  decided 
bull  point  for  the  Tubes,  since  obviously  it  drives  people  into  their 
trains  at  the  expense  of  bus  travelling. '  Yet  so  closely  knit  are  the 


bonds  of  sympathy  between  one  market  and  another,  and  between 
one  section  of  a  market  and  its  neighbour,  that  falls  in  the  securities 
of  the  passenger  and  the  trade  companies'  stocks  have  been  reflected 
in  those  of  the  older  Undergrounds.  Metropolitans  and  Districts 
have  both  suffered  to  the  tune  of  a  point  or  more.  Districts  we 
ventured  a  fortnight  ago  to  sound  a  warning  note  about,  as  the  price 
appeared  to  be  running  up  rather  rapidly.  The  big  interests  are 
letting  the  market  sag  quietly,  probably  content  to  w.tit  nntU 
conditions  improve  enough  to  re-attract  public  attention  to  the  stock, 
when  a  further  advance  is  quite  on  the  cards.  The  Company's 
3J  per  cent,  guaranteed  stock  has  risen  1.  other  similar  securities 
being  put  up  along  with  the  recent  rise  in  Consols  :  the  return  is 
still  the  handsome  one  of  nearly  4 ,  per  cent,  on  the  money. 

Central  Londons  are  unchanged  ;  City  and  South  London  is  i 
better:  Eist  London  has  gone  b.xck  to  SJ.  Whatever  damage  has 
been  wrought  by  the  downpour  to  the  crop'<,  it  can  only  influence 
the  Tubes  indirectly,  and  there  is  no  reason  for  the  dulness  of  prices 
other  than  the  sympathy  cited  above,  reinforced  by  hints  of  dearer 
money  such  as  usually  are  heard  at  this  seai?on  of  the  year. 

British  Electric  Traction  7  per  cent.  Preferred  stock  has 
dwindled  again,  the  price  losing  a  point,  and  London  United  Tram- 
ways Preference  fell  5.  because  some  of  the  speculators  closed  up 
their  purchases  as  the  Stock  Exchange  settlement  approached.  The 
various  Underground  Electric  Railways  issues  have  been  quiet,  the 
company's  shilling  shares  drooping  a  trifle  with  the  Home  Railway 
market. 

Buying  of  electric  supply  shares  has  been  resumed  upon  a  ijuiet 
scali.  Some  of  the  people  best  qualified  to  know  what  is  happening 
amongst  the  various  London  undertakings,  are  somewhat  dis- 
appointed with  the  sluggishness  of  the  share  market,  but  in  their 
impatience  they   overlook   the   fact   that   a   rise  in  any   kind  of 

illumination  shares'  is  a  rarity  in  August,  and  they  do  not 
seem  to  appreciate  the  steady  advance  made  in  the  list  of  quotations 
week  by  week.  Westminsters  are  7s.  (Jd.  higher,  and  St,  James's 
put  on  5s.  Chelseas  gained  ,',  ;  the  Debenture  stock  1 .  South  Met- 
ropolitan Preference  are  1^  to  the  good,  and  London  Electric  Pre- 
ferences are  the  only  shares  in  the  list  this  week  to  show  a  fall. 
Much  interest  awaits  the  announcement  of  the  County  of  London's 
interim  dividend,  which  will  be  made  next  month,  some  peopl* 
thinking  it  is  likely  to  maintain  the  6  per  cent,  recently  inaugu- 
rated, while  others  put  their  estimates  1  per  cent,  lower. 

To  illustra'e  the  willingness  of  the  investor,  we  may  mention 
that  a  large  block  of  Debenture  stock  in  a  well-known  supply  com- 
pany has  been  placed  within  the  last  few  days,  and  the  buyers 
found  no  difficulty  in  getting  rid  of  part  of  it  very  quickly. 

In  answer  to  various  inquiries  with  referen(se  to  a  new  metal 
filament  mentioned  in  our  last  "  Xotes,  '  we  have  to  say  that  we 
have  no  more  to  say  about  it — at  present. 

Sinister  statements  are  in  circulation  to  the  effect  that  all  is  far 
from  being  well  in  Mexico,  and  that  the  rebels  are  still  a  power 
in  the  land.  These  brought  down  prices  of  some  of  the  Mexican 
favourites,  but  have  not  disturbed  to  any  extent  the  traction  and 
power  stocks  of  companies  operating  there.  Mexican  Light  and 
Power  holds  its  substantial  advance  :  Mexico  Tramways  Fives  are  a 
point  higher.  'V^era  Cruz  Debenture  has  risen  li.  Monterey 
Iiebenture  fell  1,  and  these  constitute  the  only  alterations  on  the 
week. 

(Jther  members  of  the  group  are  inclined  to  ease  off  a  shade,  for 
which  the  settlement  week  and  the  apprehensions  of  dearer  money 
are  suflicient  to  account.  Rio  Trams  shed  a  point,  and  Sao  Paulo 
Trams  lost  2,  the  latter  being  connected — probably  quite  erron- 
eously— with  a  steep  drop  in  Sao  Paulo  Railway  stock,  on  the 
suggestion  of  German  competition.  Calgary  Power  bonds  are  ' 
lower. 

The  Anglo-Argentine  Tramways  group  is  very  steady,  and  no 
special  importance  is  attached  to  the  whisper  that  the  Company 
has  its  eye  on  fresh  fields  for  extension  ;  presumably  a  concern  of 
this  kind  is  always  open,  as  a  matter  of  course,  to  new  areas  for 
development.  Some  of  our  home  undertakings  have  been  known  to 
experience  the  same  Alexandrine  desire  ;  some  of  their  share- 
liolders,  incidentally,  may  have  wished  they  had  not  given  way  to 
it  quite  so  extensively. 

About  Telegraphs  and  Telephones  there  is  little  to  say.  The 
Xesv  York  Stock  Exchange  is  rather  exercised  in  its  mind  over  a 
possible  cut  in  the  dividend  on  American  Telephone  and  Telegraph 
stock,  and  the  price  is  1  down.  West  India  and  Panama  went  back 
Is,  3d.  after  its  lOs.  spurt  of  last  week,  but  it  recovered  this  decline, 
and  rose  another  2s.  (id.  in  addition.  Reuters  have  fallen  J.  The 
dislocation  of  the  telegraph  service  caused  by  the  fire  at  the  G.P.O. 
last  Saturday  night  caused  a  certain  amount  of  delay  and  incon- 
venience in  the  Stock  Exchange,  but  the  general  comment 
amongst  members  was  one  of  admiration  at  the  prompt  way  in 
which  the  trouble  was  tackled  and  surmounted, 

Xational  Telephone  Deferred  advanced  ."1  points  upon  pnrchasea 
by  plucky  buyers.  Marconis  have  been  a  duUish  market,  and  very 
quiet,  the  reawakening  of  the  Rubber  boomlet  diverting  speculative 
attention  to  this  quarter,  which  drew  away  those  who  follow 
financial  fashion,  into  rubber  shares,  at  the  expense  of  other 
sections.  The  rubber  rise  has  been  the  latest  feature  in  the  Stock 
Exchange,  a  really  enormous  business  being  transacted.  Rises  took 
place  at  a  speed  so  breathless  that  the  experienced  wondered 
whether  it  could  last,  a  question  that  can  be  answered  better  on 
the  day  that  this  journal  appears  than  it  can  to-night. 

In  the  manufacturing  list,  Henleys  have  risen  os,,  and  so  have 
India-Rubber  shares,  while  Telegraph  Constructions  gained  10s. 
British  Westtnghouse  Preference  are  being  picked  up  by  a  few 
people,  the  price  responding  with  a  half-orov,n  rise.  The  4  per 
cent.  Debenture  stock,  it  may  be  worth  noticing,  pays  rather  over 
lil  per  cent,  on  the  money.  Castner-Kellners  are  j'j  better,  and 
Bab'ocks  lost  this  fraction.     Other  shares  are  quietly  firm. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELEtTRICITY    SUPPLY    AND   POWEB   COMPANIES. 


BoamemoQth  A  Poole,  Ord.    . . 

Do.    H  %  Pret 

Do.    Second  6  %  Prel. 

Do.    41  %  Deb.  Stock  . . 
Brompton  &  KcnBington,  Ord.. . 

Do.    7  %  Com.  Prel 

Central  Electric  SuppI;,  4  %  I 

Guar.  Deb.  [ 

Charing  Cross,  West  Knd  &  City 

Do.    4i  %  Cum.  Prel 

Do.     "  City     Undertaking  "  1 
H  %  Cum.  Prel.  I 

Do.         Do.  4%  Deb 

CholBea,  Ord 

Do.    4i%Deb 

City  of  Ijondon,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Dob 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Prel 

Do.    4*%  Deb 

Do,    4i  %  Second  Deb. 
Edmandson'B,  Ord. 

Do.    6  %  Cum.  Prel 

Do.    4i  %  Firet  Mort.  Deb.  . . 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    4i%  First  Deb 

Hove 


I 


Closing 
Quotations 
Aug.  a7th. 


«)—  lOfxd 
83-    9jxd 

lOi-  lOJxd 

98  —ICO 
Si^     9  xd 
78-    Pjxd 

97  —100 
49-    4ixd 
41-     48xd 
8i-     4J 

94  —  DC 
44-     5 

9H  —101 

ll'.A-  IBi 
11\-  14 

iis'-ias 

!«  — lOQ 

ua-  112 
lU-  v:i 

lOfi  — lOH 
100  -108 

a-   Si 

84  —  87 

92  —  »:, 

7J—    8 


j 
Present 

Tield 

P.O.       i 

<a.  a. 

6    9    4 

4  19    4 

6  11    7 

4  10    0 

6  11     1 

4    6    2  1 

4    0    0 

6    9    7   ' 

4  17    4   1 

6    6    0  1 

4    8    4' 

6    0    0 

4    9    1 

4     fi    (i    , 

4    6    9; 

4     9    0 

4    8     8 

6     11 

4  17    0 

4     8     4 

4     8    3 

Nil 

Nil 

6    3    6   1| 

5  14     Si! 

4  IS    8 

4  14    9 

6  12    6 

KeDBtogton  A  Enlghlsbrldge,  Old 

Do.    4%  Deb 

Kent  Blec.  Power,  4i  %  Deb.  . . 
London  Eleotrlo,  Ord 

Do.    6%  Prel 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan         

Do.    4t  %  Cum.  Pref 

Do.    4{  %  First  Mort.  Deb.  . . 

Do.    84  %  Mort.  Deb 

Midland  Electric  Corporation 
H  %  First  Mort.  Deb. 
Ncwoastle-on-Tyne  5  %  Pref., 
Non-Ctun. 
North  Metropolitan  Power  Sup- 
ply, B  %  Mortgages  (Bed.) 
Notting    Hill,   6  %  Non-Cum. 
Prof. 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8*  %  Deb 

Bmttheeld  Markets,  Ord. 
Booth  London,  Ord 

Do.    6  %  First  Mor«.  Deb.    . . 
South  Metropolitan, 7% Pref... 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    4i%  Cum.  Prel 


COLONIAL   AND   FOREIGN   ELECTKICITT   SUPPLY   AND   POWEB. 


Adelaide,  6  %  Prel 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Oen.  El.  Com. 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Eleo.  Lt.andP.  ofCochabamba,  1 

6  %  Bonds  f 

Elec.  Supply  Victoria,  6  %  1st  I 

Mort.  Deb.  ( 

Elec.  Dev.  Ontario,  6   %    Ist) 

Mort.  Bonds  I 

Ealgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

KanunistiquiaPower,6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  Ist  Mort.  Dob. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    6  %  Ist  Mort,  Qold  Bds. 


6 

6 

« 

6 

84 

«* 

6 

6 

6 

100 

6 

6 

»100 

7 

7t 

9100 

7 

7 

1 

8 

8t 

100 

6 

100 

6 

6 

100 

6 

6 

«6oa 

6 

6 

10;- 

Nil 

1 

« 

A 

$600 

6 

6 

6 

100 

6 

6 

6 

6 

»100 

4 

4 

$100 

T 

7 

6 

6 

68-  68 
7J—  K 
6jV,-  6A 
'A-  975 
114  -119 
120  —124 

H-   n 

94  —  97 


99i-)01i 


15-  n 

102  —105 
89—91 
96-99 

109  —112 
96J—  984 


Monterey  RIy.  Light  A  Power,  I 

6  %  1st  Mort.  Dob.  t 

Montreal,  Lt.,  H.  and  Power   .. 

Northern,  Lt.,  Power  and  Coal,  I 

6  %  Ist  Mort.  Bonds  I 

River  Plato,  Ord 

Do.    6  %  Non-Cum.  Pref.     .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  I 

1st  Mort.  Deb.  I 

Shawinigan  Water,  Capital 

Do.    6%  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  LI.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  I 
Victoria  Falls  Power,  Pref.  . . 
West  Kootenay  Power  and  Lt.,  I 
Ist  Mort.  6  %  Qold  I 


100 

6 

6 

«100 

7 

8 

»600 

6 

6 

!  stock 

10 

10 

Do. 

ti 

H 

Do. 

6 

6 

100 

44 

*4 

»100 

4 

6t 

«500 

6 

l> 

Stock 
Do. 

n 

n 

100 

6 

6 

1 

Nil 

njd. 

100 

6 

6 

87J-  894 
243  —247 

89  —  42 
240  —250 
109  —114 

101  — loa 

99  —101 

151  — 15(; 

108  —110 
104  —106 
994—1014 
92  —  94 

1064-1074 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


AmaEon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telen.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5  %  1 
Mort.  Deb.  I 

ChUI  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  Umted  States  Cable 
Direct  W.  India  Cable,  44  %1 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Prel.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  8.  Africa  Tel.  4  %) 
Mt.  Db.  Manritias  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


'  stock 

6 

1    $100 

H 

$1000 

4 

stock 

8? 

Do. 

fi 

Do. 

80/- 

100 

6 

6 

7 

Stock 

4 

10 

fi 

10 

in 

6 

4 

6 

10 

10 

44 

100 

44 

Stock 

7 

Do. 

84 

Do. 

4 

10 

7 

Stock 

4 

96 

4 

10 

6i 

10 

10 

IH 

36 

IH 

SlOO 

6 

«100 

4 

1 

6 

1 

16 

964—  984 

148  —160 

— 

9.S4-  954 

67J-  694 

113  -114 

S6i-  264 

1024—1044 

74-    7S 

83  —  86 

94-  104 

16f-  174 

81-    H 

7-    7J 

ih-   % 

98  —100 

128J— 131i 

774—  794 

994—1014 

13  —  134 

984— lC04xd 

974-1004 

11  —  114 

124—  13 

281—  29i 

66  —  68 

90  —  94 

70-  73 

'^t^ 

-t 

6  13  2 

4  16  2 

4  10  4 

4  14  2 

6  14  3 

6  14  3 


a  19 
8  19 


{'   Monte  Video  Telephone,  Ord. . . 

I       Do.    6%  Pref 

i    National  Telephone  Def. 

j    New  York  Telep.,44%Gen.Bnd8. 

!    Oriental  Telep.  and  Elec. 

Do.     6%  Cam.  Pref 

I        Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs.  J 

Renter's        

Submarine  Cables  Trust 
Telephone  Co.  ol  Egypt,  44  %  1 
li  Deb.  Red./ 

United  River  Plate  Telephone 

'       Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 
Do.     4  %  Debs.,  1   to  1,6001 
guar,  by  Braz.  Sub.  Tel.  ( 
West  India  and  Panama  Teleg. 
Do.    6  %  Cum.  1st  Pref. 
Do.    6  %  Cum.  9nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

A 

R 

1 

R 

6 

stock 

H 

6 

100 

44 

44 

1 

R 

8 

1 

K 

6 

Stock 

4 

4 

Do. 

4 

4 

8 

6 

6+ 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

e 

S 

6 

6 

ti4 

1>4 

!i4 

100 

4 

4 

10 

1} 

J 

10 

B 

6 

10 

fi 

6 

100 

6 

6 

10 

7 

fit 

stock 

4 

4 

$1000 

44 

44 

lA-   lA 
k-     H 

152  —154 
100  —101 

133-  m 

1:.\-     lA 


90 
1— 100 


9«  — 99 

3|—  3i 
lOi—  10| 
9j-  lOf 
1004—1024 
13  -  134 
97  —  99 
100  —103 


'  Dnlesa  otherwise  staled,  all  shares  are  fully  paid. 


t  Interim  dividend. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (fl»ittn««<i.) 

ELECTRIC  EAUWAYS   AND   TRAMWAYS.— HOME. 


Bath  Trams,  Pret.  Ord. 

Do.    6%Pref.    .. 

Do.    4}  %  Deb.  . . 
Brit.  Eleo.  Trac,  6  %  Pref. 


Do.       Do. 


Do. 
Do. 
Do. 


Do. 
Do. 


Do. 


Deferred 

Do.  6%Cum.Pr'f. 

7%  Non-Cam.  Pr'f. 

B%Perp.  Deb.      .. 

4i  %  2nd  Deb.       . . 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  Bonth  London,  Ord. 
Do.    6%  Pref.,  1891    .. 


1901    .. 
1903    . . 

Do.    4  %  Deb 

Dublin  United  Trams,  6%  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %'Pre(. 

Do.    44%  Deb 

Isle  of  Thanet  Trams,  B  %  Pref . 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  .. 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,5%  Pref. 

Do.    4%  Deb 


Btook 

Bbare. 

for 

, 

1910. 

1911. 

X 

Nil 

Nil 

1 

fi 

5 

100 

44 

44 

100 

100 

100 

ti 

100 

.. 

100 

5 

fi 

100 

M 

4* 

100 

H 

H 

100 

4 

4 

100 

•A 

2 

100 

4 

4 

100 

1* 

19 

100 

l> 

b 

lOO 

fi 

fi 

100 

5 

6 

100 

5 

B 

100 

4 

4 

10 

« 

"    1 

10 

Nil 

1 

Nil 

(i 

100 
6 

t 

n 

100 

4 

4 

100 

B 

B 

100 

4 

4 

10 

Nil 

100 

4 

4 

Closing 
Quotations 

Aug.  27th. 


I  —  m 

:  —  76  xd 
1  —  82  Id 


10»-  11* 
71  —  76 

«i-  n 

75  —  80 
81  —  83 
94  —  96 
42-  5i 
72-  76 


Rise  '  Present 
+  or  ,  Yield 
FaU 


6  10  5 

4  ig  0 

6    7  2 

3  19  0 

4  17  7 

2  12  8 

3  19  3 

3  18  6 

4  12  7 
4  16  2 
4  16  2 
4  16  a 

3  19  3 
fi    2  2 

NU 

8    0  0 

6  18  B 

4  11  0 
BOO 
6    0  6 


Metropolitan  Railway  CcnBOl. . . 

Do.    Surplus  Lands    .. 

Do,    84%  Deb 

Do.    84%  Pref 

Do.    84%  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4%  Prior  Lien    .. 

Do,    44  %  First  Pref 

Do.    34%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    B%Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    44%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do,    44%  Deb 


Closing        Rise  '  Present 
Quotations      +  or  ,   Yield 
Aug.  27th.       FaU       P.O. 


RLECTRICAI   RAILWAYS   AlfD   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref.     .. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    B%Deb 

Aackland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    6%2ndDeb 

Brisbane  Trams  Invt.,  Ord. 

Do.    fi%Pref 

Do.    44%  Deb 

B,  Colnmbia  Eleo.  RIy.,  Def.    . . 

Do.    Pref.  Ord 

Do.    B%Pref 

Do.    4»  %  1st  Mort.  Deb.      .. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4J  %  Con.  Deb 

Calcutta  Trams,  Ord.      .. 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

aty  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  i  Lt.,  6  %  Deb. 
Havana  Eleo.  Ely.,  6  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    6%ADeb 

Do,    e%BDeb 


6 
6 

6 
6 

n 

100 

4 

4 

100 

44 

44 

B 

100 

fi 

B 

10 

6 

R    1 

100 

44 

44  1 

100 

6 

B 

H 

H 

B 

B 

6 

100 

44 

44 

100 

H 

8t 

100 

B 

l> 

100 

B 

B 

40 

4 

44 

100 

4 

44 

100 

4 

44 

fi 

iT 

7 

fi 

B 

6 

100 

1 

N^ 

^t 

fi 

h 

B 

100 

B 

6 

100 

B 

B 

$1000 

1 

6 
Nil 

6 

100 

B 

6 

100 

E 

3 

54 -fg 
m-^ 
934—  95 
994-iou 

101  —103" 

102  —104 
Hi—  12 
97  —  99 
97-99 

7-74 
4J-     Bi 

1004-1034 

140"— 145 

119  —124 

109  — iia 
994—1024 

103  —105 
102  —104 

64-    6| 
in-    BA 
99  —102 
I-      3 

64 —    5|xd 


—  91 
i-434 


.. 

5    2    4 

6    6    0 

4    4    3 

4    8    8 

4  16  a 

4  14    4 

BOO 

4  10  11 

SIC 

1     .. 

5    6    8 

4  Ifi    a 

,, 

4    7    0 

5  40    6 

4  16    9 

+  1 

4    9    1 

4    7  10 

4    6    9 

4    6    7 

5    5    8 

4  16    5 

4   a   3 

!! 

4    6  11 

4  18    0 

BIO 

4  17    1 

Nil 

6  10    0 

6  18    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Ck)m 

Do.    Gen.  Con.  B  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Elys.  &  Lt.,  Ord,     . . 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    .. 

Do.    B  %  1st.  Deb 

Rangoon  El.  Tr.  i  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Bio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  B  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Bao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    B%  Ist  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    B%  1st  Deb 

Winnipeg  Elec.  Ely.,  44  %  Deb, 


1 

1 

fi 

1 

1 

64 

fi 

1 

fi 

R 

100 

B 

B 

100 

B 

E 

100 

B 

B 

$1000 

fi 

B     ■ 

*10O 

7 

1 

fi 

B 

100 

fi 

)> 

6 

1(1 

10 

6 

fi 

fi 

100 

fi 

B 

1 

34 

100 

B 

6 

6 

H 

fi 

100 

44 

44  ■ 

«100 

4* 

5t 

B 

B     ■ 

100 

5 

fi 

8100 

10 

lOi 

$500 

B 

fi    ; 

100 

B 

B 

100 

B 

fi 

6 

R 

7 

6 

fi 

fi 

100 

B 

6 

100 

44 

44 

4=1^ 

1-  li 

1-  li 

98-97 

100  -102 

90  —  93 

1004-1024  xd 

127  —130 

102  -104 

+  1 

1024— ICMi 

74—    7 
6'—    64 

'J 

1004-102 

+  * 

lA-   lA 

99  —102 

BJ-    5J 

97  —  99 

143  -161 

—1 

10:i  —104 

ICO  -101 

+  1 

3.57  —262 

—2     1 

1C5  — 1C7 

.. 

84  —  S7 

96  —  98 

ra 

104—106 

MANUFACTURING   COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  WUcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.    5  %  Prior  Lien  Debs. 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb, 
British  Westinghoose,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien    .. 
Browett,  Lindley,  Ord,  . . 

Do,    Pref 

Brash,  7%  Pref 

Do.    5  %  Prior  Lien  Deb. 

Do.    44%  Deb 

Do,    44  %  Second  Deb. 
Callender's  Cable . . 

Do.    Fref 

Do.    Deb 

Castner-Kellner    . . 

Do.    Deb 


Nil 

fi 

9 

R 

aR 

118 

6 

G 

100 

B 

B 

100 

s 

B 

6 

10 

10 

6 

fi 

fi 

100 
100 

^ 

t 

8 

Nil 

100 

4 

4 

xt 
8A- 


81  —  87 

71-    8i 

64-    61 

101  —103 


.800 

7    7    8 

-A     4    2  10 

.       3  16  10 

'.     5  '4  a 

.       5  16    0 

6    13 

.        4  14     1 

.        4     7    6     1 

.        4  11  10 

-1 

i         NU        1 

.       6  11    2 

5  14     3 

NU 

NU 

NO 

.       6    5    0    1 

.       7  17  10    i 

.     ,11    5    0 

.       6  16    4 

.       4  17    7 

4    9    1 

- 

A     5    5    3 

.       4    5    9 

Crompton  &  Co 

Do.    Deb 

Diok,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Eubber,  G.  &  T.    . . 

Do,    Pref. 
Telegraph  Construction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref. 

Do.    Deb 


8    I  Nil    NU 


4J       44 


2J       3| 


B 
100 

^ 

^ 

10 

10 

10 

fi 

B 

12 

2U 

lot 

100 
1 

4 
Nil 

4 

E 

Nil 

100 

4 

4 

4-    i 

E6  —  66 
I-  i 
1  -    14 


It-    24 

64  —  68 

75  —  78 

I-    1 

1|—    2 

74—  8 
92  —  94 
10  —  11 
92  —  97 
12}—  13 

^i-  64 
102  —104 

94-  104 

94—  104 
83'—  35 
97  —  99 
4-  i 
4-  1 
68—60 


'  UnlesB  otherwise  stated,  aU  gtasres  are  folly  paid.    {  Interim  dividend. 


Bank  rate  ol  Discount  3  per  cent,.  May  9th,  1912. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    JULY,    1912. 


TllK  returns  of  Hoaliorne  electrical  buiineaa  for  July  disclose 
exportB  amounting  in  value  to  nearly  £420,000,  as  apainst  £  l('il,777 
in  the  preceding;  month.  In  the  case  of  the  imports  the  value  was 
£181,345,  representintr  an  appreciable  inoroase  over  the  .Tune  total 
of  £17I,0:i2,  while  the  re-exports,  valued  at  £12,»>s7,  show  a 
decided  fall  in  value  as  compared  with  that  month,  when  the  total 
was  £l'.»,03fi. 

Reference  to  our  last  returns  shows  that  the  exports  are  still 
well  ahead  of  the  first  half-year's  avcrat;e  of  I'.ill,  while  the 
imports  show  a  considerable  falling  oil  as  compared  with  the  same 
period. 


The  feature  of  the  exports  is  the  cable  total  of  £94,201, 
lar^'ely  contributed  to  by  Japanese  purchases,  amountin(f  to 
£311,000  approximately,  and  which  resulted  in  .Tapan  bein(j  our 
best  customer  during  the  month.  Machinery,  telephonic  and 
telegraphic  exports  reached  satisfactory  levels,  althongh  the 
latter  were  somewhat  eclipsed  by  the  previous  month's  hiph 
total,  notwithstanding  the  inclusion  of  a  substantial  export  to 
British  West  Africa. 

The  import  section  calls  for  no  particular  comment,  but  it  will 
be  noted  that  the  glow  lamp  imports  were  appreciably  smaller  than 
the  exports  ;  and,  in  fact,  less  than  in  the  preceding  month. 


Registered  Exports  of  British  nnd  Irish  Electrical  Goods  from  the  United  Kingdom. 

Dostlnatton  of  ezporbs  and  country  confllgning 
imports. 

0          B 

5*1. 

35  M 
■ill 

fc2 

B 

f  II 

~a 

a, 

E      . 

o-ga 

■cSa 
1^ 

IK 

§■=1 

<  2 

—  3 

1 

5 

III 

.0  "£ 

m. 

III 

1 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Russia,  Sweden,  Norway  and  Denmark 

923 

240 

37 

229 

286 

11,003 

11 

395 

140 

l,22f 

702 

l.-.,191 

Germany          

2,352 

4,065 

6 

629 

12 

2,58f 

31 

6 

3^ 

26 

9,649 

Netherlands,  Java  and  Dutch  Indies 

331 

1,929 

220 

11 

128 

1,13(1 

'43 

2 

14 

i' 

695 

4,512 

Belgium            

208 

436 

261 

... 

ari 

222 

2,74f 

3,251 

49 

105 

161 

1,238 

9,042 

France  and  French  West  .\frica       

527 

2,529 

26 

64 

37 

7,452 

1,606 

62 

M^ 

91 

12,562 

Portugal           

36 

i'32 

33 

10 

6 

48r 

"92 

30 

662 

135 

1,.522 

Spain  and  Canary  Isles           

22S 

603 

60 

"31 

140 

1,476 

866 

18 

17 

22 

6,301 

9,749 

Switzerland,  Italy  and  Austria-Hungary    ... 

558 

185 

U» 

93 

160 

8,184 

84 

589 

347 

240 

10,578 

Greece,  Uoumania,  Bulgaria  and  Turkey    ... 

250 

109 

i 

806 

39 

49 

3 

8,363 

3,617 

13,240 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

48 

69 

272 

'41 

606 

63 

4 

it 

1,031 

U.S.A.  and  Philippines 

265 

70 

126 

47 

4 

2,09i' 

38 

15 

45 

2,708 

Canada  and  Newfouniiland 

2,230 

2,415 

941 

1,246 

652 

2,839 

10,224 

897 

114 

40 

m 

1,193 

22,892 

British  West  Indies  and  British  Guiana 

96 

13 

294 

99 

15 

4 

205 

28 

244 

16 

1,014 

Mexico  and  Central  America            

16 

... 

24 

3 

9? 

149 

... 

712 

997 

Peru  and  Uruguay      

12 

152 

68 

37 

77 

10( 

"20 

466 

Chile     

363 

185 

44 

"l7 

264 

1,191 

2,792 

373 

23 

1,128 

6,370 

Brazil 

1,021 

2,095 

506 

92 

i'30 

394 

2,6  It 

I'fi'e 

17 

464 

4  74 

7,875 

Argentina         

1,220 

6,406 

.546 

275 

78 

797 

9,173 

2,883 

390 

125 

2,176 

922 

24,990 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

46 

2 

31 

454 

... 

633 

Egypt,  North  Africa  and  Persia        

1.-.4 

1,3.38 

190 

13 

72 

1,437 

440 

146 

237 

933 

4,959 

British  West  Africa 

42 

266 

58 

137 

22 

668 

igf. 

5 

313 

38 

228 

42,107 

43,982 

Rhodesia,  O.U.C.  and  Transvaal       

2,234 

956 

330 

855 

10 

94 

2,00( 

4 

602 

32 

74ft 

694 

8,560 

Cape  of  Good  Hope    .' 

1,083 

2,654 

794 

859 

61 

215 

5,082 

267 

2,625 

7 

l,05f 

369 

15,066 

Natal 

1,356 

3,568 

732 

1,298 

36 

2,910 

113 

312 

47 

152 

402 

10,926 

Zanzibar,    Brit.    E.    Africa,    Mauritius    and 

Aden          

3 

69 

51 

114 

21 

20 

27i 

31 

24 

2 

381 

995 

Madeira  and  Portuguese  Africa        

97 

483 

172 

63 

510 

90 

732 

... 

34 

68 

2,229 

China  aYid  Siam          

3.55 

882 

357 

707 

27 

832 

788 

619 

297 

162 

42 

365 

5,423 

Japan  and  Korea        

1,21.5 

38,840 

44( 

36 

229 

687 

6,642 

3,296 

1,336 

29 

62,750 

India 

8,257 

8,005 

4,281 

2,760 

133 

608 

18,452 

1,436 

2,924 

1.57 

'366 

i.-Veo 

43,739 

Ceylon 

169 

728 

228 

6r 

100 

813 

21 

91 

346 

2,564 

Straits  Settlements,  Fed.  Malay  States  and 

5,981 

Sarawak        

966 

1,842 

568 

67 

264 

923 

325 

97 

166 

327 

456 

1,600 

Hong  Kong      

204 

568 

88 

439 

io 

216 

16 

33 

6 

20 

695 

West  Australia             

25 

66 

32 

249 

196 

137 

South  Australia           

6t;o 

1,037 

197 

67 

48 

136 

536 

"58 

\'o 

955 

661 

4,365 

Victoria            

1,012 

3,795 

626 

3,087 

298 

2,693 

171 

242 

644 

87 

12,655 

New  South  Wales        

3,082 

8,046 

34S 

1,945 

"38 

1,592 

7,13f' 

417 

533        77 

7,318 

3,901 

34,432 

Queensland       

206 

466 

36 

144 

12 

150 

1,161 

460 

223 

134 

2,982 

Tasmania          

107 

155 

262 

30 

554 

New  Zealand  and  Fiji  Islands           ...    ~  ... 

1,382 
13,326 

1,577 

380 

538 

445 

6,383 

i'89 

201 

316 

11*9 

10,630 

Total,  £ 

94,201 

16,751 

16,512 

2,551 

11,982 

114,88b 

17,402 

14,420 

2,251 

27,389 

69,226 

419,898 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 
Germany 

Holland  

Belgium 

France   

Switzerland      

Italy       

Austria-Hungary        

United  States...  


Total,  £ 


33 

58 

... 

89 

48 

3,019 

180 

6,124 

14,080 

1,889 

10,680 

4,850 

3,996 

59,380 

520 

14 

93 

13 

163 

320 

27 

506 

984 

96 

34 

34 

777 

856 

111 

289 

50 

1,144 

135 

185 

658 

307 

39 

1,883 
856 

89 
6 

29 

68 

64 

1,320 
406 

55 

1,100 

40 

38 

7 

2,035 

62 

32 

213 

711 

174 

9,054 

4,073 

8,040 

19,166' 

3,269 

11,285 

6,206 

6,717 

74,376 

4,939 

633 

2,195 

6,784 

16 

2 

488 

1,152 

1,358 

7.181 

12 

16 

324 

100 

4,718 

15,543 

1,739 

5,799 

2,703 

122,101 

27 

675 

7,302 

12.340 

3.274 

14,581 

852 

4,411 

1,142 

2.410 

239 

1,764 

165 

16,621 

27,443 


180,702 


Additional  imports  :  Spain,  carbons,  £410  ;  Japan,  goods,  £45  ;  Canada,  goods,  £148,  machinery,  £40. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


3,870 


Note.— The  amounts  appearing  under  the  several  headings  are  classaed  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  simUar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necesaanlj 
the  country  of  origin. 

Total  Expoets  :i £419,898.  Total  Re-Expobts  :  £12,687.  Total  Imposts:  £181,345. 
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THE    MAINTENANCE    OF 

TRANSFORMER    SUB-STATIONS    AND 

STREET    BOXES. 


[COMJITTNICATED.  ] 


In  most  of  the  alternating-current  systems  of  electric  light 
distriliution  in  ordinary  town  supplies  the  transformation 
from  the  high-transmission  pressure  to  tlie  low-tension  dis- 
tribution voltage  is  accomphshed  by  means  of  transformer 
sub-stations  containing  one  or  more  static  transformars. 
These  are  situated  either  in  the  basement  of  a  building 
used  for  other  purposes,  or  in  some  cases  in  specially  built 
chambers  placed  underground  in  the  thoroughfares.  In 
addition  to  this,  there  are  always  to  be  found  a  consider- 
able number  of  street  boxes  for  inspection  and  drawing-in 
purposes,  and  such  static  transformer  sub-stations  and  street 
boxes  must  be  subjected  to  careful  inspection  and  main- 
tenance, or  otherwise,  sooner  or  later,  a  serious  breakdown  is 
sure  to  occur.  As  a  matter  of  fact,  such  underground  com- 
partments may  be  reckoned  as  either  the  stiength  or  the 
weakness  of  a  cable  distribution  system,  according  to 
whether  they  have  been  properly  designed  or  not  in  the 
first  case,  and  have  been  kept  under  an  efficient  system  of 
inspection  and  repair.  There  is  a  srreat  danger  in  neglecting 
this  portion  of  the  equipment,  inasmuch  as  it  is  not  so 
readily  accessible  as  the  generating  plant  at  one  end  and 
the  consumers'  panels  or  fuses  at  the  other ;  and  it  may, 
therefore,  be  advisable  to  make  some  reference  to  the  care 
which  may  be  bestowed  on  this  part  of  the  installation  in 
order  to  keep  it  in  good  working  order. 

It  very  greatly  adds  to  the  efficiency  of  the  system  if  one 
man,  or  set  of  men,  is  detailed  off  to  be  responsible  directly 
to  the  chief  engineer  for  the  maintenance  of  such  street 
boxes  or  transformer  sub-stations,  as  the  importance  of  these 
warrants  most  careful  attention.  The  duties  of  such  in- 
spectors should  be  primarily  to  ensure  that  every  switch, 
instrument  and  other  piece  of  apparatus  installed  should  be 
kept  scrupulously  clean  and  in  absolutely  perfect  working 
order.  Slackness  in  this  respect  means  ultimate  breakdown. 
In  addition  to  this,  they  should  be  instructed  to  take 
notes  as  to  whether,  on  any  visit  to  the  sub-station  or  street 
box,  there  is  any  indication  of  an  escape  of  gas  or  water  into 
the  compartment.  If  the  slightest  suspicion  of  this  prevails, 
the  matter  shouldbeimmediately  brought  before  the  notice  of 
the  chief,  and  it  should  then  be  the  duty  of  the  latter  to  see 
that  such  leakage  is  corrected  in  such  a  way  that  it  will  not 
occur  again.  There  have  been  too  many  mishaps  through 
the  percolation  of  gas  and  water,  for  which  electricity  has 
been  blamed,  and  this  is  an  important  point. 

A  transformer  sub-station  or  street  box  forms  a  convenient 
point  for  noting  the   conditions  under  which  the  network  is 
operating,  and  part  of  the  inspector's  duties  should  be,  on 
each  visit  to  any  feeding  point,  to  note  the  output  of  that 
feeding   point  as   indicated  in  amperes  on  the  secondary  or 
low-tension   bus-bars,   and  also  the  differences  of  potential 
existing   between   the  secondary  bus-bars,  these  particulars, 
together  with  a  note  of  the  date  and  time  of  the  visit  and 
observations  taken  being  entered  in  a  note-book  or  log-book 
kept   at   the   feeding    point  ;    in    addition,    the    inspector 
should  enter  up  the  same  particulars  in  his  own  note-book, 
so  that   he   may  always  have   them  a\ailable  for  reference 
wherever  he  may  be.    In  this  way  two  purposes  are  achieved. 
The  first  is  that,  at  every  feeding  point,  a  more  or  less  con- 
tinuous record  is  permanently  kept  as  to  its  behaviour  and 
the   conditions  under  which  it   works,  while  the  inspector 
has  his  own  report,  which  he  enters  on  every  round  of  visits, 
as  to  the  condition  of  affairs  at  every  feeding  point.     These 
notes  can  be  made  more  valuable  if,  in  addition,  careful  par- 
ticulars are  given  of  any  unusual  occurrence   or  condition 
noticed  duiing  the  visit.    If  more  than  one  person  has  access 
to  the  chamber,  the  record  at  each  visit  should  be   initialed 
by  the  man   making  the  entry,  in  order  that,  at  any  future 
time,  reference  may  be  made    to   the  man  who  made  the 
observations.     It   is   almost  needless   to  say  that  stringent 
precautions   should   be   taken    to  see  that  no  unauthorised 
person    enters    the   transformer    chamber,    and    inspectors 
should  be  especially  warned  not  to  permit  any  unauthorised 


person  to  accompany  them  into  the  chamber  when  they  are 
making  their  rounds. 

Another  duty  of  the  inspector  during  his  visit  to  any 
feeding  point  should  be  to  test  the  insulation  resistance 
both  of  the  transformers  and  the  circuits  which  they 
supply.  In  most  transformer  sub-stations  it  is  a  rule 
to  install  more  than  one  transformer  in  order  to  provide 
means  for  changing  over  should  a  breakdown  occur  on 
one  of  the  transformers,  and  also  to  allow  of  the  trans- 
formers being  switched  in  and  out  in  accordance  with  the 
load  U]ion  them,  in  order  to  cut  down,  as  far  as  possible,  the 
magnetising  or  no-load  losses  of  the  system.  For  this  reason 
it  is  nearly  always  possible,  except,  perhaps,  during  a  peak 
load,  to  switch  out  one  of  the  transformers  at  a  time  for 
the  purpose  of  insulation  testing,  and  these  tests,  which 
should  be  entered  in  the  log-book  belonging  to  the  feeding 
point,  should  include  the  insulation  resistance  between 
primary  and  secondary  coils,  insulation  between  primary  coils 
and  earth,  and  also  resistance  between  secondary  coils  and 
earth.  By  keeping  a  history  of  the  transformer  in  this  way, 
it  is  very  often  possible  to  detect  tendencies  to  breakdown 
of  insulation,  which,  if  allowed  to  remain,  might  perhaps 
cause  a  failure  of  the  supply.  In  addition  to  this  a  voltmeter 
should  be  installed  on  the  secondary  side  of  the  system  with 
a  two-way  switch  and  an  off  position,  so  that  one  terminal 
of  the  voltmeter  may  be  connected  at  will  to  either  pole  of 
the  secondary  supply.  The  other  terminal  of  the  voltmeter 
should  be  connected  directly  to  earth,  and  the  readings  of 
the  voltmeter  should  be  logged  to  furnish  an  indication  of 
the  insulation  resistance  of  the  secondary  network  to  earth, 
which  will  be  useful  as  a  history  in  determining  the  behaviour 
of  the  cables. 

As  the  transformers  and  circuits  will  be  protected  at  the 
feeding  points  both  on  the  high  and   low-tension  sides  by 
means  of  fuses,  it  is  necessary  that  the  inspector  should  see 
at  each  visit  that  a  sufficient  supply  of  spare  fuses  is  always 
available  in  case  of  emergency.       Furthermore,  he  should 
make   sure   that    the   fuses    are    of    the    proper    size,    no 
more  and  no  less.       If  this  point  is  neglected  there  is  a 
great   danger   of   some   incompetent   person  fusing  up  the 
transformer   and   supply  circuits   too  strongly  in  order   to 
iret  over  a  peak  or  to  give  himself  less  trouble  due  to  an 
rnterraittent   short   or   fluctuating    load.      Cases    of    very 
serious   trouble    have  occurred   owing   to   an    ignorant   or 
negligent  man   seeking  to  save  himself  a  little  trouble  in 
finding  out  the  real  cause  of  fuses  blowing  by  attempting  to 
mask  the  trouble  by  stiffening  up  the  fuses  uuduly,  and  the 
inspector  should  see"  to  it  that  this  kind  of  malpractice  is 
checked.     Another  point  he  should  see  to  is  that  the  wires 
giving  an  earth  connection  to  the  sheathing  of  cables,  the 
cases  of   the   transformers,   the  iron  framework  of  switch- 
boards, &c.,  are  carefully  examined  at  regular  and  frequent 
intervals,  inasmuch  as  it  is  by  no  means  uncommon  to  find 
such    earth  connections   becoming  loose   or    corroded.     If 
there  is  any  doubt   at  all  as  to  the  efficiency  of  the  earth 
plate   or   other   earth    connections,    they    should   also    be 
frequently    tested,    and   it   is   a   very   good    rule   that   no 
earthing  connection  should  be  less  substantial  than  tinned 
copper  cables  of  seven  strands  of  Xo.  15  s.w.g.  wire.     The 
connection  between  the  wires   and   the   parts   which  need 
earth  connection  must  be   effected  ui   a   strong  and  sub- 
stantial  manner.     The   point   to   be    remembered    by   the 
inspector  is  that  earth  connection  is  a  good  safeguard  against 
fatality  Lf   it  is  real.     If  there  is  any  doubt  alwut  it  the 
transformer   chamber    becomes    a    death  trap.     Particular 
attention   should   be  paid   to  the   sheathings  of  all  high- 
tension  cables  in  the  sub-station.     These  should  be  earthed 
at  every  joint. 

There  are  certain  things  in  connection  with  the  routine 
of  transformer  chamber  maintenance  which  are  perfectly 
safe  if  they  are  done  in  the  right  way,  but  which  if  slackness 
is  allowed  "to  creep  in,  may  cause  serious  trouble,  and  possibly 
accident.  For  example,  only  an  experienced  man  should  be 
allowed  to  carry  out  any  work  whatever  in  connection  with 
the  high-tension  mains,  and,  indeed,  it  is  highly  advisable 
that  no  inexperienced  person,  even  if  he  is  in  the  employ  of 
the  supply  authority  should  be  allowed  to  enter  a  trans- 
former sub-station  if"  it  is  giving  or  taking  any  supply.  An 
experienced  man  should  be  employed  to  clean  switchgear, 
or    take    out    fuses,    and     do     any    other    work 
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connected  with  the  liij,'li-teiisioii  supply,  siiul  slioulcl  be 
instructed  iilwiiys  tn  wear  rubber  gl<i\e8,  mid  luiy  eiii])loyc 
neglecting  to  do  so  should  be  instantly  dismissed.  Mureoxcr, 
defective  gloves  should  not  for  a  nioinent  be  toleratcil,  and 
every  employe  should  be  instructed  to  report  the  matter  at 
once  should  he  (ind  any  glove  dcfecti\e,  and  a  stock  of  new 
gloves  should  be  kept  ready,  so  that  a  new  glove  can  be 
served  out  at  once.  It  is  "Penny  wise  and  pound  foolish  " 
to  have  anything  to  do  with  a  rubber  glove  which  has  any 
suspicion  whatever  attached  to  it.  Tlic  men  engaged  in 
switching  and  cleaning  operations,  even  of-  the  most  routine 
order,  should  be  instructed  that  the  switches  on  both  the  high 
and  low-tension  sides  of  the  transformer  circuit  in  which  a 
fuse  is  to  be  placed,  should  be  opened — first  on  the  high- 
tension  side,  and,  then,  on  the  low  tension  side — in  order  to 
avoid  any  possibility  of  a  fuse,  while  being  inserted  in  a  faulty 
circuit,  closing  the  circuit  and  blowing  again  while  the  man's 
hand  is  anywhere  near  it.  The  proper  place  to  close  the 
circuit  is  at  the  switch,  and  when  a  fuse  blows  it  is  just  as 
well  to  be  out  of  the  way  of  it.  ShouM  anything  in  "the 
way  of  persistent  fuse  blowing  or  any  other  unusual 
thing  happen  it  should  be  the  duty  of  the  inspector  to  repc^rt 
it  at  once  to  the  chief.  Another  point  with  regard  to 
routine  work,  which  should  be  impressed  upon  all  those 
engaged  in  controlling  the  operation  of  transformer  sub- 
stations, is  to  give  careful  attention  to  the  (piestion  of 
switching  transformers  in  and  out  of  circuit.  It  is  .astonish- 
ing what  a  saving  of  energy  from  the  generating  station 
can  be  effected  by  a  careful  system  of  switching  out  trans- 
formers on  a  light  load,  and  switching  them  in  again  when 
peaks  come  on.  Where  the  load  is  fairly  regular,  and  can 
be  predetermined  as  to  time  and  amount  the  question  of 
switching  in  and  out  is  comparatively  simple,  and  can  be 
made  a  matter  of  routine.  Where  the  supply  is  subject  to 
violent  fluctuations,  as,  for  example,  in  a  town  liable  to 
sudden  storms,  it  is  necessary  to  have  some  means  of  getting 
round  the  sub-stations  easily  and  quickly  in  order  to 
switch  in  extra  transformers  to  mvet  the  load,  and  this  can 
be  best  done  by  providing  one  man,  who  is  an  e.xpcrt  cyclist, 
with  a  key  for  the  transformer  chambers,  and  keeping  this 
man  in  attendance  at  the  main  generating  station  (where  work 
can  always  be  found  for  him  to  do),  so  that  directly  an  indica- 
tion of  a  peak  is  slK)wn  either  by  weather  conditions  or  by 
the  ammeters  on  the  main  switchboard,  he  may  be  despatched 
round  the  sub-stations  to  put  in  tlie  necessary  transformers. 
It  is  worth  while  taking  this  e.xtra  trouble  in  order  to  save 
the  magnetising  losses  in  the  case  of  a  large  system  of 
transformers  in  operation.  In  switching  transformers  in,  an 
attempt  should  be  made  as  far  as  possible  to. give  to  the 
trausforniers  an  equal  amount  of  work  to  do,  so  that  they 
will  be  operated  in  rotation  as  far  as  possible.  This  is 
not  always  practicable,  as  in  some  transformer  stations  the 
units  are  of  different  sizes,  the  small  one  being  reserved  for 
day  loads,  and  the  larger  ones  being  put  in  for  peaks.  Where, 
however,  the  system  of  rotation  is  possible  it  should  be 
adopted. 

In  connection  with  the  maintenance  of  transformer  sub- 
stations and  the  network  in  connection  with  them,  very 
stringent  precautions  should  be  taken  to  see  that  a  complete 
system  of  switching  on  and  off  is  adopted  in  connection  with 
the  cables.  Many  mistakes,  some  of  them  very  serious  ones, 
have  occurred  in  connection  with  repairs  of  cables,  owing  to 
workmen  starting  operations  on  a  cable  which  was  supposed 
to  be  dead,  but  which  was  actually  alive  either  from  the 
power  house  end  or  from  some  feeding  point,  and  for  this 
reason  a  careful  set  of  rules  should  be  made  as  to  switching 
on  and  ofp.  For  example,  taking  the  case  of  cables,  the 
mains  engineer  should  jjei-sonally  see  that  the  circuit  switch 
and  fuses  have  been  drawn  at  the  power  house  end  of  the 
supply,  and  also  that  the  switch  has  been  locked  in  its  off 
position,  and  a  danger  notice  hung  up  on  the  circuit  panel ; 
also  a  note  should  be  inserted  in  the  station  log  book  of 
the  fact  that  the  circuit  is  out  of  commission  and  must  not 
be  switched  in.  He  should  make  it  his  duty  to  personally 
acquaint  the  engineer  in  charge  at  the  time  of  the  fact  that 
the  cable  is  out  of  commission,  and  ask  him  to  draw  the 
attention  of  each  succeeding  charge  man  to  the  same  fact. 
He  should  then  personally  see  the  sub-station  inspector  and 
proceed  with  him  to  the  feeding  point  to  which  the  cables 
are  connected,   and  repeat  the  operations,  drawing  fuses, 


locking  off,  and  recording  this  in  the  log  book  of  the 
sub-station.  When  this  is  done,  every  pole  of 
the  cable  sliould  be  bound  together  witii  stout 
copjier  wire,  one  end  of  this  wire  having  been  previously 
connected  to  an  efficient  earth,  and  this  wire  should  not  be 
removed  until  all  operations  on  the  cables  have  been  com- 
pleted. Some  systems  have  a  more  elaborate  method  of 
earthing  cables,  but  tlie  above  is  suggested  as  one  method 
which  can  usually  be  adopted  in  most  ordinary  systems. 
After  the  work  is  done,  the  mains  engineer  will  personally 
inspect  the  job  and  make  sure  that  everything  is  to  his  satis- 
faction, and  will  make  the  necessary  insulation  tests, 
and  on  a  three-phase  supply,  phase-connection  tests. 
When  lie  is  satisfied  that  everything  is  in  good  order, 
he  should,  by  memorandum,  and  not  by  word  of  mouth, 
inform  the  charge  engineer  at  the  power  house  and  also  the 
8ub-s!.ation  inspector  that  the  cable  may  be  placed  in  com- 
mission again,  and  he  should  also  remove  the  earthing  con- 
nection which  he  had  jireviously  placed  on  the  cable.  It  is 
advisable  that  he  should  be  present  both  at  the  power  luaise 
and  at  the  sub-station  when  the  fuses  are  replaced  and  the 
cable  switched  into  commission  again,  in  order  that,  should 
anything  be  wrong,  he  may  obtain  a  first-hand  impression 
of  what  occurs.  Somewhat  similar  precautions  should  be 
taken  in  any  sub-station  in  which  repairs  to  a  transformer 
or  the  cleaning  of  a  transformer  is  taking  place.  The 
switches  connecting  the  transformer  to  the  supply  both  on  the 
high-tension  and  low-tension  sides  should  be  opened  and 
locked  off,  the  keys  being  given  to  the  man  who  is  in 
responsible  charge  of  the  cleaning  or  other  work  in  connection 
with  the  transformer.  The  fuses  of  the  high  and  low-tension 
sides  should  also  be  drawn  and  an  entry  should  be  made  in  the 
log  of  the  sub-statii'U  that  the  transformer  is  out  of  com- 
mission and  must  not  be  used. 

No  one  but  an  e.xjjerienced  person  should  be  allowed  in  the 
sub-station  or  ha\e  anything  to  do  with  the  transformer, 
and  the  inspector  should  personally  lake  all  necessary 
precautions  to  ensure  the  workmen  against  accidental 
contact  with  any  surrounding  apparatus  under  pressure. 
Needless  to  say,  the  sub-station  should  be  so  designed  that 
such  accidental  contact  is  impossible  without  gross  careless- 
ness. The  msijcctor  should  impress  upon  the  workman  every 
danger  point  In  the  place  before  allowing  him  to  commence 
work.  When  the  work  has  been  done,  and  the  necessary  tests 
made,  the  man  in  responsible  charge  of  the  work  should  be 
allowed  to  replace  the  fuses  and  switch  in  the  transformer 
again,  but  only  in  the  presence  of  the  sub-station  inspector, 
after  the  inspector  has  personally  satisfied  himself  that  so 
far  as  he  can  see  these  are  in  good  order.  When  this  has 
been  done,  an  entry  of  the  fact  that  the  transformer  is 
again  in  commission  should  be  made  in  the  sub-station  log- 
book. These  remarks  apply  to  the  more  or  less  sectional 
repairs  and  maintenance  jobs  which  occur  from  time  to  time 
in  all  sub-stations.  Where,  however,  it  becomes  necessary 
in  order  to  carry  out  more  extensive  work,  such  as  recon- 
struction or  extension  in  transformer  sub-stations,  there  is 
a  danger  that  inexperienced  workmen  may  be  introduced 
to  the  compartment.  If  this  has  to  be  done,  then  all 
possible  arrangements  should  be  made  at  the  power  house 
and  at  the  distributing  network,  so  that  this  particular 
sub-station  can  be  entirely  isolated,  so  that  while  inexperi- 
enced men  are  in  it,  both  the  high  and  low-tension 
bus-bars  can  be  earthed,  and  no  pressure  whatever,  either 
high  or  low-tension,  allowed  in  the  sub-station.  Where, 
from  the  size  or  importance  of  the  feeding  point,  or 
from  any  other  consideration  it  is  impossible  to  put  the  sub- 
station entirely  out  of  commission,  it  is  necessary  from  the 
point  of  view  of  safety  that  during  the  whole  time  that  an 
inexperienced  workman  is  in  the  sub-station  he  should  be 
under  the  personal  surveillance  of  the  sub-station  inspector 
in  order  to  prevent  him  from  doing  anything  which  might 
cause  trouble. 

In  the  above  notes  attention  has  been  chiefly  paid  to  the 
transformer  sub-station,  inasmuch  as  it  is  larger  and  more 
complicated  than  the  usual  street  box.  It  will  be  seen, 
however,  that  a  .  considerable  proportion  of  the  above 
remarks  apply  with  equal  force  to  street  boxes,  the  only 
difference  being  that  imposed  by  the  smaller  and  simpler 
character  of  the  work  involved.  It  may  possibly  be  thought 
that  in  some  cases  the  requirements  indicated  in  the  above 
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notes  are  too  stringent,  and  that  the  ordinary  mains  staff 
may  not  be  able  to  cope  with  the  amount  of  work  involved. 
While  this  is  to  some  extent  true,  and  while  also  local  con- 
ditions may  considerably  alter  the  conditions  of  some  of  the 
above  suggestions,  the  main  purpose  of  the  above  notes  is  to 
emphasise  the  importance  of  attending  very  much  more 
strictly  than  is  often  at  present  the  case,  to  that  portion  of 
the  distribution  equipment  which  is  apt  to  be  neglected 
from  its  concealed  situation  and  stationary  character. 


MAGNETITE    ARC    PROJECTORS    FOR 
ELECTRIC    VEHICLES. 


By  R.  E.  NEAI.E. 


Enclosed-aec  projectors  have  been  considerably  used  in  the 
United  States  during  recent  years,  as  headlights  for  electric 
vehicles.  The  essential  features  of  all  the  types  used  are 
much  the  same — a  cylindrical  shell  encloses  the  mechanism 
and  a  single  or  double  solenoid  actuates  the  regulator 
armature.  The  lower,  negative,  carbon  is  carried  by  a  fixed 
clamp,  and  the  series  ballast  resistance  is  formed  by  several 
coils  of  high  resistance  wire. 

As  a  result  of  the  steady  increase  in  size  and  speed  of  the 
vehicles,  such  projectors  are  no  longer  sufficiently  powerful, 
and  several  of  the  high-speed  interurban  lines  have  evolved 


special  types  of  arc  projector,  of  which  the  most  interesting 
employs  a  Magnetite  arc.  A  block  of  copper,  provided  with 
a  hood  of  non-oxidisable  metal,  is  used  as  the  anode  and  lasts 
2,000-3,000  burning  hours.  The  cathode  consists  of  a  thin 
welded  steel  tube  containing  a  mixture   of  iron  oxide  and 


^ 


other  salts :  this  electrode  burns  50-7")  hours  witlout 
replacement.  The  arc,  in  which  the  cathode  vapours  are 
brought  to  incandescence,  provides  the  whole  of  the  light 
emitted,  and  the  candle-power  per  watt  is  approximately 
double  that  of  the  ordinary  carbon  arc. 

Fig.   1  illustrates  the   general  arrangement  of  the  lamp 
mechanism,  which  is  carried  by  a  framework  of  galvanised 


iron,  attached  to  the  case  by  screws.  The  ends  of  the  elec- 
trodes penetrate  a  parabolic  mirror,  at  the  focus  of  which  the 
arc  is  permanently  maintained.  The  front  of  the  projector  is 
closed  by  a  glass  lens  of  a  form  adapted  to  the  proposed  use  of 
the  lamp.  The  whole  is  arranged  in  easily  portable  form, 
and  connection  is  made  to  the  supply  circuit  by  flexible  leads 
with  attached  plugs  ;  access  for  inspection  and  cleaning  is 
thus  easily  obtained. 

Fig.  2  represents  a  lamp  having  a  parabolic  mirror  and  a 
chimney  intercepting  the  direct  rays ;  this  type  is  largely 
used  on  sulmrban  medium  speed  lines  where  crossings  and 


curves  are  frequent.  The  beam  obtained  diverges  100"  on 
either  side  of  the  axis,  and  a  wide  field  of  view  is  illu- 
minated. 

Certain  towns  prescribe  a  maximum  intensity  for  head- 
lights on  electric  and  other  vehicles  running  within  their 
boundaries.  These  regulations  may  be  satisfied  by  the  use 
of  screens  temporarily  placed  over  lamps  which  are  otherwise 
too  brilliant,  but  a  more  satisfactory  solution  is  possible, 
where  Magnetite  arcs  are  employed,  by  simply  reversing  the 
polarity  of  the  sujiply.  The  arc  then  continues  to  burn 
steadily  but  with  much  reduced  intensity.  Some  companies, 
however,  prefer  to   fit  one   or   two  filament  lamps   in  the 


Fig.  4. 

projector  casing,  using  these  and  extinguishing  the  arc  when 
running  within  town  areas.  A  single  IG-c.p.  auxiliary  fila- 
ment lamp  is  usual  in  parabolic-mirror  projectors,  and  two, 
mounted  in  inclined  positions,  when  Mangin  mirrors  are  used. 

An  exceptionally  robust  type  of  projector,  designed  for  use 
on  high-speed  interurban  railways,  has  a  spherical  mirror 
and  lighthouse-type  front  lens  (with  concentric  rings).  High 
concentration  of  Ught  is  secured,  and  it  is  possible  to  see  the 
track  clearly  for  C.")0  yards  ahead  ;  as  the  train  can  usually 
be  stopped  within  .yTO  yards,  the  power  of  the  lamp  is 
ample. 

None  of  the  above  types  have  any  internal  globe  liable  to 
blackening,  and  involving  frequent  cleaning  and  renewal. 
The  front  glasses  are  strong,  and  so  designed  as  to  withstand 
uneven  heating.  The  borning  life  of  the  electrodes  is  long, 
and  control  of  the  lamps  is  extremely  simple. 

In  the  connection  diagrams  (figs.  3  and  4),  r  represents  the 
projector  ;  p  p  the  plug  and  socket  connections  :  i  i  the 
contacts  of  the  main  interrupter  switch  ;  s  s  lamp  sockets 
at  other  end  of  car  ;  E^  resistance  ;  L  lamps  ;  c  b  a  circuit- 
breaker  ;  and  T  the  overhead  or  rail  supply.  Fig.  3  repre- 
sents the  simplest  possible  connections,  no  provision  being 
made  for  reversing  the  lamp   current.     Fig.  4   shows   an 
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aiTiingemcnt  for  running  tlie  projector  in  series  with  incan- 
descent lamps — this  being  tlie  most  economical  system 
available  :  when  the  incandescent  lamps  are  to  be  used  alone, 
the  projector  is  replaced  by  a  substitutional  resistance. 


REVIEWS. 


Calciil  el  Conn/riir/ioii  ilfs  Alfema/eurs.  Hv  Hknui  Birvex. 
Translated  from  the  (Jermun  by  P.  Drnnii.  11)11. 
Paris  :  (!authier-\'illars.     Price  fi  fr. 

The  chief  value  of  this  book  lies  in  tlie  jjart  relating  to 
the  complete  calculations  required  for  the  construction  of 
alternators  of  given  output,  although  a  good  deal  of 
attention  is  given  to  the  consideration  of  the  general  theory 
of  single  and  polyphase  currents.  The  book  starts  at  once 
with  the  calculation  of  the  sine  curve  and  it.Ai.s.  value  of 
electromotive  force  and  current  as  obtained  by  integrating 
the  instantaneous  values  of  each.  For  arriving  at  the 
effective  value  of  the  functions  on  curves  other  than  sine 
curves,  there  is  a  useful  table  giving  different  values  for  the 
coetiicient  /c  (l'-l'l'  in  the  case  of  a  sine  curve),  with  seven 
various  forms  of  curve.  Chapter  I  concludes  witli  several 
diagrams  of  armature  windings  relating  in  all  cases  to 
machines  of  the  revolving  field  type.  The  last  I.'j  pages  of 
the  chapter  are  spoilt  by  bad  binding  and  ])rintiiig,  the 
omission  of  many  pages  breaking  up  the  calculations  com- 
pletely. Between  pages  ;i4  and  U^,  for  instance,  eight  have 
been  completely  omitted,  and  seven  have  been  printed  twice  ; 
diagram  :V.'>  has  a  slight  omission. 

in  the  second  chapter,  the  author  deals  principally  with 
the  excitation  of  alternators.  Kapp's  diagrams  and  forrauhc 
relating  to  the  dispersion  llux  of  the  magnetic  system  are 
freely  used,  the  author  duly  pointing  out  that  the  use  of 
such  formulie  is  entirely  dependent  on  coefhcients  obttuned 
experimentally  from  other  machines,  and  that  they  are 
applicable  only  under  limited  conditions  as  regards  the  form 
of  constiuction  of  the  machine.  The  methods  of  regulating 
the  voltage  of  alternators  are  touched  uiKjn,  automatic 
regulators  being  rather  deprecated  on  the  ground  tliat  a 
very  tine  degree  of  regulation  is  not  consistent  with  several 
other  important  factors,  including  the  cost. 

Diagrams  are  given  of  three  methods  of  compounding  for 
voltage  drop,  but  no  mention  is  made  of  such  well-known 
systems  of  regulation  as  the  I  ley  land  and  Tirrill  automatic 
systems.  In  a  rather  unconvincing  way  it  is  recommended 
that  in  the  case  of  alternators  working  in  parallel  and 
excited  by  a  common  machine,  storage  battery  plant  should 
be  installed  as  a  stand-by  and  for  lighting  use  in  case  of 
necessity.  Except  with  a  comliined  lighting  and  traction 
plant  it  is  not  likely  that  such  a  battery  installation  would 
be  necessary  or  of  commercial  advantage. 

Chapter  III,  dealing  with  the  working  of  alternators  in 
parallel,  is  more  or  less  a  repetition  of  Kapp's  treatment  of 
the  subject  in  "  Dynamos,  Alternators  and  Transformers," 
and  introduces  nothing  new.  However,  the  running  up, 
switching-in,  and  the  conditions  accompanying  the 
processes  are  put  in  a  clear  and  interesting  way,  as  is  "Iso 
the  subject  of  the  periodic  oscillations  of  alternators  when 
connected  to  the  circuit.  No  mention  is  made  of  the  steam 
regulation  of  engines  driving  alternators  connected  in 
parallel,  though  it  would  have  been  particularly  useful  to 
state  here  the  general  principle  concerned. 

In  Chapter  IV,  the  subject  of  the  energy  losses  in  alter- 
nators is  dealt  with,  and  though  it  is  considered  briefly,  it 
is  put  in  a  form  likely  to  be  interesting  to  students,  which  is 
a  great  point  in  a  work  of  this  kind.  Having  by  now  got 
thoroughly  into  the  subject  of  the  alternator  as  an  indepen- 
dent unit,  the  author  follows  up  with  the  two  most  interest- 
ing and  useful  chapters  of  the  book.  These  chaptei-s  deal 
in  a  very  complete  way  for  such  a  comparatively  small  work, 
with  the  construction  of  alternators  and  the  proportions 
between  the  various  parts.  They  include  illustrations  of 
various  types  of  machine,  with  the  method  of  supporting 
them  on  foundations,  the  means  by  which  the  magnet  coils 
and  pole-pieces  are  attached  to  the  spider,  and  calculations 
of  the  best  proportions  of  spider  arms,  shaft  and  trunnions. 


In  the  second  of  these  two  chapters,  which  concludes  the 
book,  the  author  goes  systematically  anil  completely  through 
the  electrical  calculations,  first  of  all,  for  a  single-phase  alter- 
nator of  i.)0  Kw.  output  working  with  a  power  factor  of  O'H. 
The  cal(^ulati<iiis  are  given  methodically  and  completely,  and 
would  serve  as  a  most  useful  guide  to  anyone  in  the  design 
of  machines  of  comjmratively  small  siice.  They  arc  followed 
by  a  comparison  of  the  proportions,  as  calculated,  with  those 
of  an  existing  100-KW.  single-phase  machine  built  by  Brioschi, 
Finzi  &  Cie.,  of  Milan.  The  same  process  is  tlien  gone  througli 
for  a  three-phase  alternator  of  (iO  Kw.,  a  similar  comparison 
being  made  with  a  three-phase  machine  l>y  the  Vereinigte 
Elektrizitjits  Gesellschaft,  and  with  another  built  by  Garbe, 
Lahmeyer  it  Cie. 

There  is  an  error  on  page  124  in  the  formula  for  the 
distance  between  poles,  in  that  on  page  ]:!1)  for  the 
armature  current  in  the  single-phase  alternator,  and  on  page 
140  in  the  current  density  in  the  armature  coils. 

In  general,  although  there  is  no  original  treatment  of  the 
subject,  which,  indeed,  is  not  intended,  and  although  a 
great  deal  of  the  method  of  calculation  seems  to  have  been 
borrowed  from  Kapp's  work  on  "  Alternators,"  the  book  is 
of  real  value  as  giving  in  a  clear,  simple  way,  and  consecu- 
tively, the  calculations  to  be  followed  in  alternator  design. 
It  takes  nothing  for  granted  ;  explains  the  facts  on  which 
each  step  in  the  calculations  is  founded,  and  has  evidently 
been  written  Vjy  a  man  who  underetands  the  necessity,  for 
the  ordinary  student,  of  having  such  a  subject  put  in  the 
clearest  possible  way,  and  who,  moreover,  has  had  some 
exi)erience  of  the  difliculties  the  student  finds  in  other  works 
of  a  similar  nature. 

Simplicity  and  clearness  being  the  tone  of  the  whole  book, 
it  is  a  great  pity  that  in  its  present  form  it  has  not  been 
carefully  revised.  It  is  disconcerting  to  get  thoroughly  into 
a  calculation  and  then  to  find  a  page  missing,  and  the  many 
errors  in  the  diagrams  and  formulie,  though  obvious 
enough,  if  the  latter  are  closely  followed,  oblige  the  reader 
to  be  particularly  careful  in  checking  them.  The  discipline 
may  be  good,  but  it  leaves  an  impi-ession  of  carelessness  on 
the  part  of  the  author  or  the  translator,  or  both.  For 
English  readers,  the  use  of  a  comma  instead  of  a  point  for 
the  decimal  notation,  with  a  point  for  the  multiplication 
sijjn,  is  also  a  little  confusing. 


EUments  de  Calcul  Vertorifl.  By  C.  BritAi.i-FoRTi  and 
K.  Marcoloxgo.  Paris  :  A.  Hermaim  et  Fils.  Price 
8  francs. 

The  present  edition  of  this  work  has  been  translated  from 
the  Italian.  It  is  a  treatise  on  vector  calculation  pushed  to 
extremes,  introducing  many  new  symbols  and  methods  of 
operation,  with  numerous  applications  to  the  solutions  of 
questions  relating  to  geometry,  mechanics  and  mathematical 
physics.  It  aims  to  replace  the  system  of  co-ordinates  by 
one  of  vectors.  It  is  pre-eminently  a  work  for  the  pure 
mathematician,  and  is  quite  unlikely  to  influence  the  present 
treatment  accorded  to  engineering  problems  by  practical 
men. 


Tables  Annvelks  de  Constantes  et  Dannies  Numiriques  de 
Chimie,  de  Physique  et  de  Technologie.  Vol.  I.  (1910.) 
London  :  J.  and  A.  Chuechill.     1'J12.     Price  24s.  net. 

This  large  volume  is  published  under  the  wgis  of  the 
Association  Internationale  des  Academies  by  the  Inter- 
national Committee  appointed  by  the  .Seventh  Congress  of 
Applied  Chemistry,  which  met  in  London  in  1909.  It 
represents  an  enormous  amount  of  labour  ;  more  than  300 
periodicals,  besides  many  other  sources,  have  been  consulted 
for  information  by  a  host  of  abstractors,  under  th*"  guidance 
of  an  authoritative  committee,  with  the  aid  of  contributions 
from  numerous  (Tovernments  and  scientific  societies,  and 
the  work  has  considerably  exceeded  the  expectations 
of  the  compilers,  leading  to  some  delay  in  publica- 
tion. Unfortunately,  in  order  to  save  time,  it  has 
been  found  necessary  to  omit  the  alphabetical  index  from 
this  volume,  and  although  it  is  hoped  to  issue  the  volume  for 
1911  before  the  end  of  this  year,  containing  a  general  alpha- 
betical index  and  an  index  of  all  the  substances  mentioned 
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in  both  voluraes,  the  omission  cannot  but  be  regarded  as  very 
regrettable.  There  is,  however,  an  index  of  chapters  and 
an  analytical  table  of  contents,  a\  hich,  to  some  extent,  mitigate 
the  loss. 

Regarding  the  contents,  of  course  these  are  not  of  a  nature 
well  adapted  for  reviewing.  There  are  over  700  pages  of 
tabular  matter,  relating  to  the  properties  and  characteristics 
of  the  substances  included  within  the  enormous  range 
indicated  by  the  title,  often  accompanied  by  an  extended 
bibliography.  The  data  are  those  published  in  the  year  1010, 
and  while  they  indicate  the  intense  activity  of  modern  research, 
they  do  not  necessarily  represent  the  most  authoritative  values 
— though  they  are  selected  with  a  view  to  including  only 
results  of  high  accuracy.  On  the  other  hand,  of  course,  a 
large  number  of  the  tables  relate  to  properties  which  have 
not  previously  been  investigated  in  detail.  The  bulk  of  ^he 
work  is  in  French,  but  headings  and  tables  of  contents  are 
given  also  in  English,  (ierman  and  Italian,  and  little  diffi- 
culty will  be  found  even  by  those  not  familiar  with  French 
in  understanding  the  tables.  The  volume  is  one  without 
which  no  scientific  reference  library  can  be  considered 
complete,  and  the  printing  and  binding  are  of  the  highest 
order. 


their  well-known  names  on  their  first  appearance  in  the  book 
— for  instance,  the  time-honoured  c  =  e/e  is  quoted  many 
times  without  any  mention  of  Ohm's  law  ;  but  beyond  this, 
the  book  has  no  serious  defects. 


Berechmtnii  von  Wichtielsfromfcinlnlungm.  By  Dr.  C. 
Breitfeld.  Brunswick  :  Fried.  Vieweg  &  Sohn.  Price 
4M. 

This  seventeenth  volume  of  "  Elektrotechnik  in  Einzel- 
darstellungen  "  is  confined  to  the  electric  calculations  of  a.c. 
transmission  lines,  and  is  intended  as  a  simplification  of  the 
larger  works,  such  as  G.  Roessler's.  on  the  same  subject. 

The  problem  of  long  transmission  lines  is  admittedly  a 
fascinating  one  to  the  mathematician,  but,  at  the  same  time, 
it  is  one  which  has  fairly  frequently  to  be  handled  by  the 
practical  engineer  nowadays,  and  the  theoretical  point  of 
view  adopted  throughout  this  book  makes  it  unlikely  that 
the  actual  designer  of  lines  would  obtain  much  help  from  it. 

The  physical  meanings  of  the  often  lengthy  formulae 
deduced  are  not  clearly  explained,  if  mentioned  at  all,  and 
the  simplified  expressions,  which  are  the  only  ones  that 
most  engineers  have  time  to  use,  are  very  scantily  treated  ; 
the  important  question  of  their  relative  accuracy  to  that 
of  the  fuller  solutions  is  hardly  touched  upon.  A  good 
many  more  explanatory  diagrams  might  also  have  been 
introduced  with  advantage. 

As  an  introduction  to  the  complete  theoretical  study  of 
transmission  lines  the  book  has  its  uses,  but  its  general 
utility  would  be  much  enhanced,  and  it  would  take  its  place 
more  naturally  amongst  the  other  volumes  of  the  series  to 
which  it  l)elongs,  if  the  treatment  adopted  were  a  good 
deal  less  theoretical. 


Wiling  Calciilaiions  and  Eleclric  Light  and  Power  Install- 
ations. By  Gr.  W.  L.  Patterson.  London  :  Scott, 
Greenwood  &  Son.     Price  5s.  net. 

Perhaps  the  first  thing  that  should  be  said  about  this 
little  book  is  that  it  immediately  extracts  from  the  reader 
the  remark  that,  Surely  such  a  book  would  have  commanded 
a  big  sale  many  years  ago  ?  Its  lateness  does  not,  however, 
detract  seriously  from  its  present  value,  except  in  so  far  as 
its  contents  can  now  be  found  in  more  or  less  convenient 
form  in  some  pocket-books  and  appendixes  to  text-books. 

The  tables  and  hints  given  should  prove  of  the  utmost 
value  to  the  wireman  and  wiring  contractor ;  their  value  is 
enhanced  by  the  conciseness  of  statement  and  the  absence  of 
unnecessary  theoretical  matter.  The  writer  is  evidently  of 
the  opinion  that  an  ounce  of  experimental  evidence  is  worth 
a  ton  of  theorising,  and  he  has  certainly  given  a  vast  quan- 
tity of  data  on  all  branches  of  wiring.  The  sections  on 
alt«rnating-cuiTent  work  are  specially  good,  some  quite  diffi- 
cult points  being  cleared  up  with  an  ease  of  diction  rarely 
found  in  books  intended  for  practical  men,  and  this  without 
lapsing  into  unscientific  or  inaccurate  statement. 

The  tables  occupy  nearly  one-third  of  the  book,  and  are 
tolerably,  but  not  entirely,  free  from  typographical  errors. 
The  table  of  the  electrical  and  mechanical  properties  of 
aluminium  and  copper  is  interesting  and  valuable. 

One  would  prefer  to  see  familiar  formula;  and  laws  given 


The  Electrical  J^roperties  of  Flames  and  of  Incandescent 
Solids.  By  H.  A.  \ViLSON,  F.R.S.  University  of  liondon 
Press  :  Hodder  &  Stoughton.    Price  Cs.  net. 

There  can  be  no  doubt  that  among  the  theories  that  have 
been  developed  during  the  past  few  decades  none  has  been 
more  fruitful  of  experimental  investigations  than  the  ionic 
tlieory  of  gaseous  conductivity. 

Sir  J.  J.  Thomson's  part  in  the  conception  and  develop- 
ment of  this  theory  needs  not  to  be  laboured.  His  have 
been  the  suggestions  that  have  occupied  the  Cambridge 
School  of  Physicists  with  a  multitude  of  problems  bearing 
on  all  sides  of  this  question.  And  not  only  has  he  directed 
the  many  researches  carried  on  in  the  Cavendish  Laboratory 
and  elsewhere,  but  with  his  own  hands  he  has  laboured  con- 
tinuously for  nearly  a  quarter  of  a  century  on  ionic  problems 
needing  great  experimental  skill,  and  still  more  of  that 
scientific  insight  and  experience — the  Philosopher's  Stone — 
which  has  turned  so  many  apparently  negative  results  into 
valuable  additions  to  our  scientific  knowledge. 

Chief  among  the  experimenters  who  attacked  the  important 
problems  of  electrical  properties  of  flames  were  McClelland, 
Richardson,  Rutherford  and  H.  A.  Wilson.  The  last-named 
is  responsible  for  the  present  volume,  which  is  intended  "  to 
give  a  concise  l)Ut  fairly  complete  account  of  recent 
researches,"  "  to  present  the  mathematical  theory  required 
in  as  simple  a  form  as  possible,"  and  ''  to  make  estimates 
of  the  reliability  of  some  of  the  measurements  described." 
Prof.  Wilson  has  produced  a  book  which  is  entitled  to  rank 
with  the  other  "  Ionic  "  classics  of  Rutherford,  Whetham  and 
Thomson  himself. 

Xo  single  branch  of  the  subject  is  left  untouched,  and 
the  hand  of  one  who  has  been  in  intimate  contact  with  the 
very  experiments  described  can  be  clearly  traced  throughout 
the  book.  Here,  too,  we  have  the  rare  advantage  of  hearing 
from  one  who  is  in  a  position  to  judge  something  of  the 
importance  to  be  attached  to  the  various  kinds  of  experi- 
ments, and  at  the  same  time  learning  the  directions  in  which 
future  research  is  likely  to  yield  fruitful  results. 

Chapter  III  may  be  cited  as  typical  of  the  book.  The 
discharge  of  negative  electricity  by  hot  platinum  in  hydrogen 
is  discussed  both  experimentally  and  mathematically.  The 
experiments  are  described  and  results  given.  Then  Prof. 
Wilson,  whose  experiments  figure  so  largely  in  this  as  in 
many  other  chapters,  proceeds  to  touch  upon  his  own  recent 
work  on  the  discharge  in  other  gases,  and  concludes  with  the 
suggesti\e  remarks  that  in  the  case  of  some  observed 
peculiar  thermionic  currents  "  investigation  is  needed  to  find 
out  their  cause,"  and  that  the  effect  of  other  substances  on 
these  thermionic  currents  might  yield  interesting  results  if 
systematically  studied.  These  examples  of  the  true  scientific 
spirit  are  typical  of  the  bock  as  a  whole. 

But  while  one  cannot  help  waxing  enthusiastic  over  the 
general  conception  and  method  of  the  book,  there  are  some 
details  which  one  cannot  admire.  In  general  the  line 
diagrams  are  good,  but  a  few  seem  to  have  been  after- 
thoughts and  ought  not  to  have  been  included  in  such  a 
rough  and  ready  form. 

Fig.  18  would  not  grace  a  cheap  elementary  text-book; 
still  less  does  it  match  its  well  executed  neighbours  on  pages 
75  and  7lS.  The  formuhe  on  pages  6.'>  and  (;7  should  kgree 
but  do  not,  and  there  are  a  few  minor  typographical  errors. 
The  first  part  of  the  book  is  devoted  to  the  study  of  the 
discharge  of  negative  electricity  by  hot  bodies  in  vacuo  and 
in  various  gases  :  then  follows  a  chapter  on  the  discharge 
of  positive  electricity.  The  whole  subject  of  thermionic 
currents  is  treated  mathematically  as  well  as  experimentally, 
and  references  are  given  to  practically  every  paper  describing 
original  work  on  the  subject. 

Then  follows  a  section  on  the  "  Conductivity  of  Bunsen 
Flames,"  a  subject  to  which  the  author  returns  later  in 
order  to  discuss  the  effect  of  "  Alternating  Currents  and 
Magnetic  Fields,"  the  treatment  of  the  latter  being  most 
lucid  and  complete. 
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'riic  influence  of  salt  vapours  on  the  electrical  properties 
of  flames  receives  full  consideration  in  tlie  reniainint,^  chapter 
— the  lonjrest  in  the  book.  The  N'linie  index  is  useful,  but 
the  lack  of  a  Subject   Index  is  rei,'rettable. 

Since  this  book  is  the  only  important  work  on  the  subject 
in  Knglish,  it  would  be  no  praise  to  dub  it  tlie  best  of  its 
kind,  but  if  we  adopt  as  a  criterion  the  very  lii{;h  standard 
set  up  by  the  Canibridse  school  of  writers  on  Physics,  I'rof. 
Wilson's  book  nuist  take  a  hitch  place. 


NOTES   ON    INSTRUMENT  TRANSFORMERS. 


By  CEf'ir.  TOONE. 


MoDKRN  conditions  of  central  station  KcnP™tion  are  such 
that  most  hrgc  undertakings  employ  instrument  trans- 
formers to  a  greater  or  less  extent,  and  the  importance  of 
these  accessories  has  consetpiently  greatly  increased  during 
recent  years.  In  order  that  the  presence  of  the  transformer 
may  be  allowed  for,  once  for  all,  in  the  calibration  of  the 
instrument  to  which  it  is  connected,  it  is  necessary  that  the 
ratio  (if  transformation  sliould  Ik;  constant  under  all  con- 
ditions of  load  and  that  the  secondary  current  be  bat  very 
slightly  out  of  antiphase  with  the  primary  current.  It  is 
easy  to  correct  for  ratio  and  ]>liasc  angle  in  tiiose  trans- 
formers used  with  switcliboard  instruments  from  which  only 
commercial  accuracy  is  required,  and  in  volt  and  ampere- 
meters, very  accurate  correction  can  be  made  Ijy  aid  of 
tedidus  calculation.  In  watt-lionr  meters,  however,  it  is 
impossible  to  compensate  automatically  for  changes  in  the 
ratio  and  phase  angle  of  the  transformer  with  variation  in 
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the  main  load  and  power  factor  of  supply.  As  a  result  of 
investigations  into  this  subject,  A.  Maxwell,  Am.I.E.E., 
concludes  that  if  care  is  bestowed  on  the  selection  of  a 
transformer  for  use  with  energy  metere,  the  accuracy  of  the 
latter  is  not  seriously  affected  by  the  ratio  and  phase 
characteristics  of  the  transformer. 

J'oleiilial  Transformers  are  generally  used  on  constant 
voltage  systems  and  with  constant  secondary  load.  The 
ratio  can  be  taken  into  account  in  calibrating  the  meter,  but 
the  phase  angle  can  only  be  compensated  for  a  single  power 
factor  of  the  load  ;  the  deviation  from  ideal  phase  relation- 
ship is  generally  negligible. 

A  simple  method  of  testing  these  transformers  (due  to 
Agnew.  Am.I.E.E.)  is  shown  in  fig.  1.  Across  the  hij:h- 
tension  side  of  the  transformer  is  connected  a  high  resist- 
ance Ri,  in  series  with  a  smaller  resistance  R„  and  an  induct- 
ance L.  The  low-tension  side  is  reversed  across  a  h,  through 
the  vibration  galvanometer  a.  Adjusting  r,  and  l,  till  n 
is  balanced,  the  ratio  of  i;he  transformer  =  [(r,  -t-  R.,)  x 
cos  e]/Rj.    The  phase  angle  6  =  tan  6  = 

3,438  p  .  L  (  1/r,  -  —--,')  minutes. 

The  best  means  of  making  the  phase  angle  adjustment  is 
by  inductance  in  series  with  r,  and  a  condenser  across  part 
of  Rj.  The  condenser  shunt  is  practically  equivalent  to  a 
negative  inductance  of  c  . /-,  and,  neglecting  the  term 
(/(-  C-  r-),  the  effective  inductance  of  the  circuit  =  l'  =  l 
—  c  .  r-  and  r,  is  unaffected  by  c. 

Ciirrenf  Transformers  of    modern    design  show  satisfac- 


tory ratio  curves  down  to  a  load  =  .5-10  per  cent,  of  the 
rated  value,  and  the  angle  by  which  the  secondary  departs 
from  its  ideal  180°  phase  relationship  with  the  primary  is 
small  over  a  wide  range  of  current  but  may  introduce  serious 
error  ^it  low  loads. 

The  ratio  curve  usually  shows  an  upward  bend  at  low 
loads,  and  by  adjusting  the  light  load  running  of  the  meter 
to  be  1  per  cent,  to  2  per  cent,  fast  fat  .5  per  cent,  load ),  the 
effect  of  this  alteration  in  ratio  can  be  compensated  without 
introducing  risk  of  "  creeping."  .\  decrease  in  transformer 
ratio  at  low  secondary  triads  is  rare  but  offers  no  difliculty 
in  compensation.     So  long  as  the  shape  of  the  ratio  curve  is 
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similar  to  that  of  the  accuracy  curve  of  the  meter,  there  is 
no  difliculty  in  adequately  conij^ensating  for  ratio  changes. 
In  order  that  the  ratio  curve  may  be  of  the  desired  form, 
the  load  on  the  secondary  of  the  transformer  should  be  a 
minimum — preferably  only  the  series  meter  coil  and  short 
connecting  leads. 

Errors  iluc  to  phase  angle  cannot  be  compensated  for  all 
values  of  line  load  and  power  factor.  In  the  best  trans- 
formers, the  phase  angle  remains  practically  constant  over  a 
range  of  secondary  current  from  10  to  100  percent,  of  rated 
value,  and  in  any  case,  the  angle  should  not  rise  to  more  than 
2°  on  10  per  cent,  secondary  load.  Tests  show  the 
following  meter  errors  due  to  the  stated  phase  angles 
(secondary  leading),  when  the  line  power  factor  has  various 
values.  (The  meter  runs  fast  on  lagging  line  power  factor 
and  slow  on  leading  line  power  factor.) 


Transformer  phase 

%  Meter  error 

with  line  power  factor 

— 

angle. 

10  . 

0-8 

0-6 

0-4       1 

oa 

15' 

Nil 

0-3 

0-5 

10 

20 

30' 

NU 

o-i> 

ro 

2-0 

i-i 

1° 

NU 

1-2 

22 

3-9 



3° 

NU 

4-0 

7-0 

— 

— 

The  addition  of  reactance  to  the  secondary  circuit  corrects 
the  phase  angle  but  alters  the  ratio  curve  at  a  faster  rate, 
hence  this  method  of  compensation  is  not  to  be  recommended. 
If  a  transformer  is  chosen  with  as  small  a  phase  angle  as 
possible  and  loaded  very  lightly  on  the  secondary  side,  the 
error  due  to  phase  angle  is  not  serious  for  ordinary  line 
power  factors. 

Transformers  with  poor  ratio  and  phase  characteristics — 
which  category  includes  most  transformers  in  which  lightness 
has  been  made  a  special  feature  of  design — should  never  be 
used  with  energy  meters,  though  they  may  be  quite  suitable 
for  operating  trip  coils  and  relays. 

A  method  of  testing  current  transformers,  nniform  with 
that  described  for  potential  transformers,  is  shown  in  fig.  2, 
Current  is  passed  through  the  primary  t  and  a  standard 
non-inductive  shunt  R,,  and  the  secondary  current  flows 
through  the  normal  instrument  load,  the  primary  of  a  mutual 
inductance  and  a  non-inductive  resistance  Ra,  a  variable  part 
of  which  can  be  included  in  the  vibration  galvanometer 
circuit.  Ra  and  Ji  are  adjusted  till  a  shows  no  deflection, 
thus  indicating  equal  (c  r)  drop  in  r,,  r.,  and  compensation 
of  the  phase  angle  by  k.m.f.  due  to  m.  The  current  ratio 
then  =  r,/Ri  .  cos  0,  and  the  phase  angle  fl  =  tan  8  = 
3,438  p .  m/r,  min.  As  a  rule,  the  term  (1/cos  6)  may  be 
neglected,  differing  from  unity  by  less  than  ^^^^. 
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The  methodsi  of  transformer  testing  described  above 
possess  many  practical  advantages.  No  polyphase  voltage 
supply,  phase  shifter  or  rotating  commutator  is  required. 
The  test  can  be  conducted  by  a  single  observer,  and  a  single 
instrument  serves  for  all  ranges  of  transformers.  Without 
any  intermediate  change  of  connections,  transformers  may  be 
tested  in  which  the  phase  angle  changes  from  leading  to 
lagging,  and  the  inductance  i.  (fig.  1)  is  of  fixed  value,  and 
may  be  placed  where  its  uni-directional  stray  field  wUl  not 
afl'ect  i;.  As  high  a  sensitivity  as-i^^jf^  may  be  obtained  at 
y ,"  load — when  testing  current  transformers  under  working 
conditions  (i.e.,  without  temporarily  over-loading  the  wind- 
ings and  thus  altering  the  magnetic  characteristics  of  the 
core) — by  using  a  Campbell  vibration  galvanometer  with  a 
four-tura  moving  coil  of  No.  28  wire.  A  frequency  range 
from  80  to  20  cycles/sec.  is  covered  by  varying  the  length 
and  tension  of  the  suspensions  and  loading  the  coil  with  a 
tiny  brass  washer. 


OPENINGS    FOR    FOREIGN    TRADE. 


By  W.  H.  booth. 


While  our  manufacturers  are  very  eager  to  keep  their  shops 
full  of  work,  comparatively  little  is  being  done  to  increase 
new  outlets  for  business.  The  struggle  is  to  get  hold  of  a 
share  of  the, business  which  is  going.  And  so  our  trade  re- 
presentatives are  seeking  business  in  South  American  coun- 
tries, where  there  are,  perhaps,  two  to  three  million  people 
spread  over  five  or  six  hundred  thousand  square  miles.  There 
is  nothing  wrong  with  the  countries,  for  they  are  fertOe,  and, 
as  Uncle  Sam  has  shown  at  Panama,  they  can  be  made 
healthy  by  abolishing  flies,  and,  it  may  be  added,  whiskey, 
which,  despite  frenzied  claims  for  its  excellent  results,  is  not 
entitled  to  many  good  words,  though  it  may,  perhaps,  be 
useful  as  a  temporary  aid  after  snake  bite.  To  hear  some 
men  talk,  and  to  watch  them  act,  one  would  imagine  snakes 
were  as  prevalent  as  mosquitos. 

?  South  America  is  a  great  undiscovered  continent. 
Taken  all  round,  it  is  the  most  fertile  part  of  the  globe, 
and  is  literally  a  Mesopotamia.  It  has  suffered,  and  suffers 
to-day,  from  bad  Governments.  Governments  are,  in  their 
individual  members,  out  for  profits,  and  they  are  so  short- 
sighted that  they  will  lawlessly  grab  a  shilling  to-day  rather 
than  wait  a  year  lawfully  to  receive  a  sovereign.  It  was 
much  so  at  one  time  in  the  Argentine,  but  in  some  way 
Argentina  was  made  the  investing  ground  of  many  millions, 
and  capital  flow'ed  in  so  quickly  that  it  became  safe,  because 
too  bulky  to  meddle  with,  and  conferred  wealth  on  the 
natives  quickly  enough  to  put  the  predatory  instincts  more 
nearly  on  a  par  with  their  holdfast  instincts.  They  ceased 
to  risk  what  they  had.  The  Spanish-American,  being  a 
careless  have-not  sort  of  fellow,  did  not  mind  risking  what 
he  had  when  this  was  all  under  one  straw  hat. 

But  it  is  different  now  in  the  Argentine.  The  lesson  of 
the  Argentine  has  not  been  wholly  lost,  but  it  has  certainly 
not  been  exploited  as  it  might  have  been,  or,  perhaps,  exen 
yet  may  be.  A  cinematograph  show  of  things  before  and 
after  the  coming  of  capital  would  be  the  best  commercial 
pioneer  that  could  be  sent  through  South  America  from  the 
Caribbean  to  La  Plata. 

The  continent  lacks  settlement,  transportation  and 
security.  As  regards  products,  it  is  highly  mineralised,  but 
prospecting  is  difficult  in  a  land  so  much  grown  over.  River 
transport  is  excellent,  but  occasional  shallows  require  atten- 
tion, and  there  are  shallow  bars  at  river  mouths.  The 
Amazon  is  navigable  to  big  ships  almost  across  the  continent, 
for  the  river  is  7;i  ft.  deep  at  2,000  miles  from  the  sea. 

The  Orinoco  is  a  paltry  stream  beside  the  Amazon,  yet  it 
is  b  miles  wide  300  mOes  up,  and  is  over  480  ft.  deep  at  the 
up-river  port  of  Bolivar.  But  it  has  a  bar  of  ]  5  ft.,  and  a 
rock  ridge  at  one  place  which  only  allows  of  0  ft.  draught 
for  three  weeks  during  the  low  season. 

In  itself  it  is  not  a  power  producer,  though  it  could  be 
made  to  furnish  a  good  deal  of  small  po\ver  by  way  of  float 


wheels,  for  it  has  a  very  rapid  current.  On  its  left  bank  it 
receives  many  tributaries,  which  have  few  sudden  falls, 
except  towards  their  Andean  sources,  in  Columbia. 

The  country  south  of  the  Orinoco  is  mountainous ; 
100  miles  south  of  its  confluence  with  the  Orinoco,  the 
Cuchivero  tumbles  over  a  20-ft.  fall.  The  Cuchivero  is  the 
smallest  of  the  named  tributaries  of  the  right  bank,  but  it 
is  fully  as  large  as  the  Thames  at  Richmond.  Further  in 
the  mountains  there  are  other  falls.  The  river  is  rated  as 
of  the  second  class,  and  runs  a  course  of  00  leagues. 

The  Caroni,  a  river  of  the  first  class,  has  a  considerable 
fall  close  above  its  confluence  with  the  Orinoco,  and  some- 
thing has  aU'eady  been  proposed,  if  not  done,  by  way  of  a 
hydro-electric  scheme,  for  working  the  mines  of  the  Yuruari 
district.  It  has  a  course  of  185  leagues,  and  is  an  immense 
river,  navigable  for  160  leagues.  Its  source  is  in  the 
Parima  Mountains. 

Between  the  two  rivers  named  is  the  Caura,  a  river  of  the 
second  order,  which  takes  its  rise  in  the  Parima  ranges,  as 
the  two  streams,  Erewato  and  Merevari.  After  joining 
they  become  the  Caura.  At  Mura  there  are  extensive 
rapids  capable  of  giving  a  great  power.  Further  up  stream, 
at  Para,  the  level  of  the  land  changes  000  ft.  in  a  few  miles, 
and,  since  the  Caura,  with  a  course  of  175  leagues,  would 
make  several  rivers  like  the  Thames,  a  rough  notion  may  be 
formed  of  what  could  be  made  of  it  by  way  of  hydro- 
electric works. 

Venezuela  offers  a  fine  field  for  colonisation  under  steady, 
methodical  and  scientific  management,  for  crops  are  heavy, 
and,  of  some  products,  more  than  one  crop  a  year  can  be 
ripened.  There  are  so  few  railways  that  electrical  working 
could  be  employed  from  the  start,  avoiding  scrapping 
of  old  plant,  which  is  so  serious  an  obstacle  to  electrifica- 
tion at  home.  There  would  be  power  for  lighting  purposes, 
estate  purposes,  saw  mills  and  sugar  works. 

It  is  difficult  adequately  to  describe  the  country,  because 
it  is  so  very  fertile,  and,  though  bi'opical,  is  not  particularly 
hot.  The  temperature  is  high,  but  this  is  tempered  by 
constant  air  movement.  It  is  useless  to  attempt  any 
systematic  colonisation  by  individuals.  Colonisation  in 
a  country  like  Venezuela  can  best  be  done  under  a  paternal 
organisation  on  the  lines  somewhat  of  the  British  South 
Africa  Co.,  some  powerful  company  with  a  liberal  charter, 
that  should  operate  in  a  number  of  large  sections  of  land  up 
to  5,000  or  1 5,000  sq.  miles  in  area. 

In  these  tropical  countries  it  is  the  worst  of  folly  to  dot  a 
few  isolated  settlers  far  apart,  with  no  society,  no  proper 
transport  for  their  products,  and  no  feeling  of  security  such 
as  would  be  gained  through  being  a  member  of  a  powerful 
organisation.  The  Putumayo  horrors  arise  from  the  opera- 
tions of  unprincipled  adventurers  in  far-away  localities. 
There  are  no  such  horrors  in  the  rubber  industry  of 
Venezuela,  but  even  there  the  poor  peon  is  very  badly 
exploited  by  the  padrone  system,  for  he  is  paid  in  goods  on 
the  truck  system,  and  such  goods  are  priced  much  too 
highly,  and  the  result  is  that  the  fellow  is  always  in  debt 
to  the  padrone.  All  this  would  be  stopped  by  a  good 
organisation,  and  it  would  be  more  profitable  than  the  truck 
system.  The  company  would  be  able  to  establish  stores, 
and  would  sell  at  fair  and  profitable  rates  to  its  own  workers 
as  soon  as  they  realised  they  were  not  under  compulsion,  and 
they  would  also  do  a  growing  trade  with  others.  The 
country  is  ripe  for  such  an  organisation,  and  our  workshops 
are  ripe  for  what  results  such  an  organisation  could 
accomplish. 

The  above  is  no  overdrawn  picture,  and,  though  written 
from  personal  knowledge  of  only  a  small  part  of  the  South 
American  continent,  it  is  believed  to  apply  very  generally  to 
most  other  parts. 


Traders'  Needs. — Mt.  S.  J.  Sewell,  of  27,  Chancery 
Lane,  W.C.,  an  old  trade  journalist,  informs  us  that,  findinjf  that 
commercial  men  are  determined  that  Parliament  shall  next  year, 
by  way  of  a  change,  seriously  consider  what  burdens  on  trade  can 
be  lessened  or  removed,  and  how  trade  can  be  fostered  instead  of 
repressed,  he  is  editing  a  3d.  book  which  will  detail  not  only  the 
laws  which  injure  trade,  but  also  the  full  needs  of  all  clasees  of 
traders.  He  solicits  suggestions  of  a  non-partisan  character, 
commerce,  not  party,  being  his  sole  concern. 
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ELECTRICAL  AUTHORITIES  AND   THE   LAW 
OF   LANDLORD    AND    TENANT. 


[by  a  legal  oontributok,] 


Amoni;  the  lej;al  i|uestion8  which  trouble  those  who  are  reaponuible 
for  the  aupply  of  electjricity,  that  which  concerna  the  title  to 
property  and  fittintrs  is  of  considerable  importance — especially  in 
view  of  the  fact  that  hirinp  OKreeinents  have  become  more  common 
in  recent  years. 

It  is  clear,  in  the  first  place,  that  apparatus  belonftinp  to  under- 
takers cannot  be  taken  by  a  landlord  as  distress  for  rent  in  arrears. 
Thus,  Sec.  2r.  of  the  Electric  Liirhtinfj  Act,  1  ,ss2,  provides  that  : 
Where  any  electric  lines,  meters,  accumulators,  fittings,  works,  or 
apparatus,  Ijelonif  inj;  to  the  undertakers,  are  placed  in  or  upon  any 
premises  not  bcinpr  in  the  possession  of  the  undertakers  for  the 
purpose  of  supplyinp  electricity  under  this  Act,  or  any  licence, 
order,  or  special  Act,  such  electric  lines,  meters,  accumulators, 
fittin^,'s,  works,  or  apparatus,  shall  not  be  subject  to  distress  or  to 
the  landlord's  remedy  for  rent  of  the  premises  where  the  same  may 
be,  nor  to  be  taken  in  execution  under  any  process  of  a  court  of  law 
or  equity,  or  any  proceedinjfs  in  bankruptcy  against  the  person  in 
whose  possession  the  same  may  be. 

Had  it  not  been  for  thi.s  section  a  landlord  whose  rent  was  in 
arrear,  might  seize  any  meters,  switches,  wires,  &c.,  found  on  the 
premises  when  rent  is  in  arrear.  There  are  no  ca.ses  in  the  law 
reports  as  to  the  meaning  of  the  section,  but  there  is  a  very  similar 
section  in  an  Act  of  Parliament  relating  to  gas.  It  has  been  held 
that  the  words  "  any  fittings  for  the  gas  "  have  a  sufficiently  wide 
meaning  to  include  a  gas  stove.  It  may,  therefore,  be  presumed 
that  the  words  used  in  the  above  section  would  include  an  electric 
stove,  cookers,  kettles,  shaving  pots,  kc,  which  may  have  been  let 
on  hire  (see  Gas  Light  and  Coke  Co.  r.  Hardy  17  Q.IJ.D.  (U'J). 

A  most  important  jirovision  with  regard  to  electric  fittings  let 
on  hire  is  to  lie  found  in  Sec.  IC  of  the  Electric  Lighting  Act,  iy09. 
Certain  fittings  may,  owing  to  the  operation  of  a  legal  maxim  giiic- 
i/iiiil  /ilaiiiutiir  ■■iolo,  .lulo  irilit,  many  fittings  which  are  put  up  in  a 
house — r.ij.,  wires,  wires  for  pipes,  and  wood-casing — would  become 
the  property  of  him  who  owns  the  house. 

Consequently,  a  motor  affixed  to  the  floor  would  become  the  pro- 
perty of  the  landlord.  The  case  of  Reynolds  r.  Ashby  A;  Son  (IHOS), 
l.iv.B.  87,  illustrates  this.  Their  machines  were  supplied  by  the 
plaintiff  on  the  hire-purchase  system  to  the  lessee  for  a  long  term 
of  years,  of  a  factory  which  he  had  mortgaged.  The  machines  were 
affixed  to  the  premises  by  the  plaintiff's  workmen  by  means  of  up- 
right bolts  let  into  the  floor,  which  passed  through  holes  in  the 
bases  of  the  machines,  and  upon  which  nuts  were  screwed.  By  the 
terms  of  the  hire-purcha.se  agreement,  the  machines  were  not  to 
become  the  property  of  the  mortgagor  until  the  last  of  a  series  of 
payments  for  their  hire  had  been  made  by  him,  and,  if  default  were 
made  in  those  payments,  the  plaintiff  was  to  have  power  to  deter- 
mine the  hiring  and  remove  the  machines.  The  mortgagor  failed 
to  make  the  specified  payments.  The  mortgagees  having  entered 
into  possession  of  the  factory,  the  plaintiff  gave  notice  to  deter- 
mine the  hiring,  and  claimed  to  remove  the  machines,  but  the 
mortgagees  refused  to  give  them  up,  claiming  them  as  fixtures.  In 
an  action  brought  by  the  plaintiff  against  the  mortgagees  to 
recover  the  machines  or  their  value,  the  Judge  held,  on  the 
authority  of  Hobson  r.  GorringeC18',l7),  1  Ch.  182,  that  the  machines 
were  fixtures,  and  gave  judgment  for  the  defendants. 

Owing  to  the  hardship  occasioned  to  hirers  of  electrical  machinery 
by  this  state  of  the  law,  Sec.  16  of  the  Electric  Lighting  Act,  190y, 
provides  that :  All  electric  fittings,  lines,  apparatus  and  appliances 
let  by  any  undertaker  on  hire,  or  belonging  to  any  undertakers,  but 
being  in  or  upon  premises  of  which  the  undertakers  are  not  in 
possession,  shall,  whether  they  be  or  be  not  fixed  or  fastened  to  any 
part  of  any  premises,  in  or  upon  which  they  may  be  situate,  or  to 
the  soil  under  any  such  premises,  at  all  times  continue  to  be  the 
property  of,  and  be  removable  by  the  undertakers,  and  Sees.  24  and 
2j  of  the  Electric  Lighting  Act,  1882,  shall  extend  and  apply  to  all 
such  electric  lines,  fittings,  apparatus  and  appliances,  provided 
that  such  electric  lines,  fittings,  apparatus,  or  appliances  have  upon 
them  respectively  a  distinguishing  brand  or  other  mark  con- 
spicuously impressed  or  made  thereon,  sufficiently  indicating  the 
undertakers  as  the  actual  owners  thereof. 

For  the  purposes  of  this  section  electric  lines,  fittings,  apparatus, 
and  appliances  dispoi^ed  of  by  the  undertakers  on  terms  of  payment 
by  instalments  shall,  until  the  whole  of  the  instalments  have  been 
paid,  be  deemed  to  be  electric  lines,  fittings,  apparatus,  and  appliances 
let  on  hire  by  the  undertakers. 

Nothing  in  this  section  shall  affect  the  amount  of  the  assessment 
for  rating  of  any  premises  upon  which  any  electric  lines,  fittings, 
apparatus,  or  appliances  are  or  shall  be  fixed. 

Passing  on  to  consider  the  relation  between  landlord  and  tenant 
in  connection  with  electric  light  and  fittings,  it  will  be  seen  that 
while  Sec.  16  above-mentioned  settled  an  important  question 
between  company  and  consumer  that  questii  n  remains  at  large 
between  landlord  and  tenant.  Suppose,  for  instance,  A  takes  a 
lease  of  a  house  and  installs  machinery  therein,  to  whom  does  it 
belong  /  If  an  electric  motor  is  put  up  in  the  basement  to  drive  a 
washer  or  a  grindstone,  does  that  motor  become  the  property  of  the 
landlord  at  the  end  of  the  lease  '  This  question  can  only  be 
.answered  by  reference  to  decided  cases.  For  instance,  in  Hellawell 
'■.  Eastwood  (L.R.  i  Ex.  329)  it  was  held  that  spinning  mules  fixed, 
some  by  screws  to  the  wooden  floor  of  a  mill,  and  some  by  screws 
fastened  with  lead  into  holes  in  the  floor,  were  not  fixtures,  on  the 
ground  that  they  were  affixed  for  a  temporary  purpose.  **     object 


of  the  annexation  not  being  to  improve  the  inheritance,  but  merely 
to  render  the  machines  steadier  and  more  capable  of  convenient  use 
ae  chattels.  But  this  appears  to  have  been  erroneous  both  in  the 
use  of  the  word  "  temporary  "  and  in  the  object  assigned  for  the 
annexation. 

That  this  case  cannot  be  much  relied  upon,  appears  from  the 
later  case  of  Crossley  Bros.  v.  Lee  (21  T.L.R.  3")),  in  which  the  facts 
were  these.  A  gas  engine  was  let  by  a  hire-purchase  agreement  to 
the  tenant  of  certain  premises,  the  engine  being  attached  to  the 
premises  in  the  following  way  : — A  rectangular  hole  was  excavated 
in  the  floor,  and  at  each  comer  of  the  hole  a  spindle  was  set  up, 
being  'made  fast  to  the  ground  and  projecting  18  in.,  and  the  hole 
was  then  filled  with  concrete.  The  ga,-;  engine,  which  had  four 
holes  in  its  base,  was  laid  upon  the  spindles,  and  nuts  were  placed 
on  the  spindles  and  screwed  down.  'The  landlord  of  the  premises 
distrained  upon  the  gas  engine  for  rent  due  from  the  tenant.  It 
was  held  that  the  engine  wa^  a  fixture,  and  had  become  part  of  the 
freehold  and  was  therefore  not  distrainable. 

The  annexation  is  not  temporary  if  it  is  intended  to  last  during 
the  interest  of  the  tenant  in  the  premises,  and  if  the  machines, 
although  steadied  by  the  annexation  and  made  more  useful  as 
machines,  are  really  meant  to  enhance  the  value  of  the  mill.  Hence, 
iA  other  similar  cases,  machines  have  been  held  to  be  fixtures.  But 
a<  hydraulic  press,  fixed  by  bricks  and  mortar  to  the  floor  of  a 
factory,  which  is  a  convenience,  but  not  essential  to  carrying  on 
the  works,  has  been  held  to  be  a  chattel,  and  so  has  a  switchback 
railway,  upon  the  ground  that  it  was  erected,  not  for  the  purpose 
of  enhancing  the  value  of  the  land,  but  only  for  the  purpose  of  its 
more  convenient  use  for  machinery. 

A  gas  meter  fixed  in  a  private  house  is  a  chattel,  but  the  retorts, 
boilers,  gas-holders.  Arc,  at  a  gasworks,  which  are  essential  for  the 
purpose  of  the  works,  are  fixtures. 

Physical  connection  with  the  land  is  not  essential  to  constitute  a 
fixture.  Keys  arc  so  identified  with  a  house  a£  to  rank  as  fixtures  ; 
and  it  is  the  same  with  the  stone  belonging  to  a  mill.  .Similarly, 
when  machinery  becomes  fixtures,  parts  of  it  which  are  not  fixed, 
but  which  are  essential  to  its  working  are  fixtures  also. 


AUSTRALIAN    TRAMWAY    COMPANIES   AND 
THEIR    EMPLOYES.-VII. 


The  hearing  in  the  Australian  Arbitration  Court,  before  Mr. 
Justice  Higgins,  of  the  application  of  the  Australian  Tram- 
way Employes'  Association  for  an  award  fixing  by  law  their 
minimum  rates  of  pay  and  conditions  of  labour,  has  been 
continued.  In  our  last  report  the  case  for  the  men  was 
practically  concluded,  and  Mr.  UUton,  the  chief  inspector  of 
the  Prahran-Malvern  Tramway  Trust,  was  giving  evidence  for 
his  company.  He  stated  that  he  had  not  heard  of  dissatisfaction 
among  the  men  as  to  hours,  classification,  overtime  or  holiday. 
They  had  six  days'  annual  relief,  and  four  extra  days  for  good 
conduct.  The  men  had  good  notice  of  their  days  off.  It  was  not 
possible  to  keep  the  lengths  of  shifts  within  8;  hours.  As  regards 
Sunday  work,  Mr.  Hilton  contended  that  the  industry  was  a  seven- 
day  one,  and  that  those  engaged  in  it  ought  not  to  expect  special  pay- 
ments for  working  on  that  day.  The  same  rule  held  in  the  case  of 
public  holidays,  (.Questioned  as  to  the  company  providing  watches, 
he  said  that,  so  far  as  he  could  tell  from  his  own  observation,  every 
man  who  applied  for  a  situation  had  a  watch.  Mr.  H.  S.  Dix,  the 
engineer  and  manager  of  the  system,  stated  that  the  total  increased 
cost  in  granting  the  whole  of  the  men's  claims  would,  on  their 
system,  amount  to  dei2,505  per  annum.  Their  revenue  last  year 
was  1:26,314,  and  their  expenditure  £20,437,  The  trust  was  now 
building  other  lines  in  new  districts,  and  it  was  probable  that  for 
some  time  the  expenses  would  increase  faster  than  the  receipts. 
Mr.  Cameron,  the  chairman  of  the  trust,  pointed  out  that  the  trust 
had  met  the  men's  demands  as  far  as  they  could,  in  some  cases 
going  beyond  the  men's  Union  demands,  but  they  could  not  meet 
the  claims  now  made. 

Mr,  Meakin,  one  of  the  lessees  of  the  Northcote  tramway,  was 
then  examined.  There  were  only  40  employes,  and  there  had  been 
no  serious  complaints  made  by  the  men.  The  undertaking  could 
not  pay  the  demands  now  made  by  the  men's  Union. 

Mr.  Wilcox,  for  the  Melbourne  Tramway  Co.,  ^vi3hed  to  speak  on 
the  general  results  of  the  various  demands,  but  was  overruled  by 
the  Judge.  Mr.  Denham,  the  chief  inspector  of  the  line,  stated 
that  he  thought  gripmen  ought  to  get  3s.  per  day  more  than  con- 
ductors. At  present  the  difference  was  Is.  He  considered  that  if 
the  employment  of  casual  workers  was  not  permitted,  both  the 
company  and  their  employes  would  suffer.  He  would  not  agree 
that  preference  was  given  to  non-unionists,  though  the  company's 
dislike  to  the  men's  Union  was  well  known,  A  notice  issued  by 
the  company  warning  their  employes  against  joining  the  Union 
was  put  in,  and  witness  was  asked  if  he  did  not  consider  it  a 
threat  to  the  men.  He  said  he  did  not  think  this  was  in  the  minds 
of  the  directors.  -n,   v,- 

At  this  stage  of  the  proceedings,  owing  to  some  dispute  with  Jiis 
committee  as  to  the  way  in  which  the  men's  case  was  being  con- 
ducted, Mr,  Prendergast  retired  from  the  case,  and  his  place  was 
taken  by  Mr.  A.  C.  ■fi'arton,  the  general  secretary  of  the  mens 
association.  ,  i  •     j 

The  traffic  superintendent  of  the  Melbourne  system  explained 
that  it  would  not  be  practical,  without  considerable  additions  to 
the  staff,  to  abolish  the  employment  of  casual  labour. 
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The  .ludfre  expressed  the  opinion  that  he  was  unwillinjr  to  fetter 
the  freedom  of  the  management  unless  it  could  be  shown  that  it 
could  be  done  without  serious  inconvenience  to  the  public.  He 
thought  that  it  rested  with  the  men  to  prove  that  the  changes  they 
advocated  were  practicable. 

He  further  considered  that  during  the  forthcoming  recess  every 
effort  should  be  made  by  both  masters  and  men  to  meet  and  try 
and  come  to  some  mutual  agreement.  He  was  growingly  con- 
vinced this  would  be  the  best  course,  as  the  agreements  need  not 
be  identical,  but  modified  to  suit  local  requirements.  Jlr.  Warton, 
on  behalf  of  the  men,  stated  his  willingness  to  follow  this  plan, 
and  after  a  day  or  two's  consideration  the  employers  partially 
agreed  too.  After  some  further  general  evidence  had  been  taken, 
and  the  Judge  had  emphasised  his  desire  that  the  case  should  be 
settled  by  mutual  agreements  rather  than  a  definite  binding  award, 
the  case  was  adjourned  till  the  close  of  the  recess. 

The  appeal  against  the  decision  of  Mr.  Justice  Higgins  granting 
to  the  members  of  the  men's  association  the  right  to  wear  their 
badge  of  membership  while  on  duty  was  argued  in  the  Court  of 
Appeal.  It  will  be  remembered  that  this  was  the  ostensible  cause 
of  the  Brisbane  strike.  Counsel  on  the  employers'  side  argued 
that  this  was  not  an  industrial  matter,  and  that  consequently  it 
did  not  come  under  the  Act  at  all,  so  that  the  action  was  ultni 
nres.  On  the  men's  side,  it  was  claimed  that  it  did  concern  the 
men,  inasmuch  as  it  affected  the  ordinary  course  of  the  industry. 
After  hearing  the  arguments,  judgment  was  reserved. 


NE-W    PATENTS    APPLIED    FOR,     1912. 

(NOT  VET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messbs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


18,458.  "  Variable-Speed  driving  by  electric  motor  and  self-contained 
mechanical  change  gear,"    H.  V.  James.    August  12th. 

18,477.  "Circuits  for  the  transmission  of  alternating,  undulatory,  and 
pulsatory  electric  currents."    E.  P.  Fuetado.    August  12th. 

18,47d.    "Electric  secondary  clock  alarm."    G.  Lange.    August  12th. 

18,482.  "  Electric  lamps  for  vehicles."  C.  E.  Pehrsson.  August  12th. 
(Complete.) 

18,498.  "Circuit  arrangements  for  automatic  telephone  systems."  Siemens 
AND  Halske  Akt.-Ges.  (Convention  date,  August  14th,  1911,  Germany). 
August  12th.    (Complete.) 

18,529.    "  Telegraphic-transmitters."    W.  S.  Stel.ies.    August  12th. 

18,662.  "Electrical  signalling-device."  T.  Weiss  and  T.  A.  Walther. 
(Convention  date,  October  2lBt,  1911,  United  States.)  August  13th.  (Complete.) 

18,571.  "  Electrical  accumulators."  C.  de  Bedneff.  August  13th. 
(Complete.) 

18,596.  "Electrodes  for  electric  arcs."  A.  J.  Boult.  (Dynamit  Akt.  Ges. 
vorm.  A.  Noble  &  Co.,  Germany.)    August  13th.    (Complete.) 

18.603.  "  Metal  vapour  alternating-current  rectifiers  and  similar  apparatus." 
Hartmann  &  Beaun  Akt.  Ges.  (Convention  date,  March  2nd,  1911,  Germany. 
Divided  application  on  5,415/12,  March  4th.)    August  13th.    (Complete.) 

18,632.  "  Production  and  wireless  transmission  of  electrical  oscillations." 
H.  Heinicke  and  M.  Jasi-er.  (Divided  application  on  28,851/11,  December 
16th.)    August  14th.    (Complete.) 

18.654.  "  Electric  clocks  and  the  like  instruments."  C.  H.  Davies. 
August  14th. 

18.655.  "Telegraphy  and  telephony  by  submarine  cables,  long-distance 
overhead  lines  and  the  like."  J.  Schiessler.  (Addition  to  and  divided  appli- 
cation on  4,061/12,  February  17th.  Convention  date,  February  18th,  1911, 
Austria.)    August  14th.     (Complete.) 

18.676.  "Teleplione  system."  J.  Baumann.  (Convention  date,  August  14th, 
1911,  Germany.)    August  14th.    (Comp)ete.) 

18.677.  "Telephone  system."  J.  Baumann,  (Convention  date,  August  14th, 
1911,  Germany.)    August  14th.    (Complete.) 

18,689.  "  Arc  lamp  electrodes."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    August  14th. 

18.746.  "Electric  cranes."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)    August  15th. 

18.747.  "  Electric  rectifying  apparatus."  British  Thom.son-Houston  Co., 
Ltd.     (General  Electric  Co.,  United  States.)    August  15th. 

18,764.  "  Electric  lighting  and  ignition  apparatus  of  motor.vehicles  and  the 
like."    B.  Brooks  and  W.  Holt.    August  16th. 

18,777.  "  Brush  gear  for  dynamo-electric  machinery."  Lakcasiube  Dvnamo 
.vuD  Motor  Co.,  JjTD.,  E.  S.  McLeod  and  J.  H.  Wild.    August  16th. 

18.809.  "  Apparatus  for  the  measurement  of  electrical  energy."  H. 
GoTTScHALK  and  H.  Aron  Elektricitatszahlerfabiuk  G.m.u.H.  August  16th. 
(Complete.) 

18.810.  "  Electric  meters."  H.  Gottschalk  and  H.  Aron  Elektricitatszahlee- 
l-ABHiK  G.M.B.H.    August  16th.    (Complete.) 

18.847.  "  Electric  clock  systems."    A.  R.  Ui'Ward.    August  16th. 

18.848.  "  Electric  clock  systems."    A.  R.  Upward.    August  16th. 

18,889.  "  Device  for  locking  electric  incandescent  and  like  lamps  in  their 
holders."    W.  H.  Lowth.    August  17th. 

18,893.  "Means  for  producing  magnetic  or  electric  fields."  M.  Plohl. 
(Addition  to  15,774, 1912.  Convention  date,  August  18th,  1911,  Austria.)  August 
17th.    (Complete.) 


Spain. — On    the   authority   of    the  German   Consul   at 

Barcelona,  the  JVacliricliten  fur  JIandel  (Berlin)  states  that  there  is 
a  large  demand  in  Spain  for  electrical  apparatus,  such  as  dynamos, 
motors,  incandescent  lamps,  transformers,  kc,  and  that  there  are 
excellent  opportunities  for  doing  business,  espei'ially  in  the  case  of 
the  lighter  machines  weighing  up  to  S  cwt.,  as  well  as  in  the  case 
of  small  electric  fittings.  Particularly  noticeable  is  the  great 
increase  in  the  use  of  electric  incandescent  lamps,  in  which  it  is 
stated  that  there  is  a  large  import  trade  to  be  done,  in  spite  of  the 
increasing  number  of  works  manufacturing  these  articles  in  Spain, 
— Board  of  Trade  Journal. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  tlie  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn, 'W.C,  and  at 
Livei'ijool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1811. 


Eleotrolvtio  Cells.    R.  Threlfall.    10,142.    April  26th. 

Fusible  Cut-outs  for  Controlling  Electric  Ciecoits.  V.  Hope.  14,803. 
June  26th. 

Application  of  Radioactive  Phenomena  to  Telephony.  A.  Vojen.  17,027. 
(Convention  date,  August  30th,  1910.) 

Automatic  Electric  Burglar  Alarm  working  by  the  Opening  or  Shoet- 
oiBoniTiNO  or  its  Protective  Circuit,  and  feu  by  a  Double  Cihodit 
connected  to  the  Two  TEBMiNAts  OF  A  Single  Battery  pboddoinq  a 
Constant  Cubrent.     H.  C.  Basuyau  and  V.  A.  Leroux.     17,086.     July 

Electric  Motors  and  Dynajios.    T.  L.  R.  Cooper.    17,716.    August  8rd. 

AUTO.MATIC  Telephone  Exchange  Systems.  Western  Electric  Co.  (Western 
Electric  Co.)    18,648.     August  18th,  1912. 

Regulators  foe  ELECTRicALLy-DEn-EN  Ring  Spinning  and  Doubling  Machines. 
Siemens  Bros.  Dynamo  Works,  Ltd.,  and  Kiefler.  19,083.  (Addition  to 
23,641  of  1910.)    August  25th. 

Speed  Regulation  or  Electric  Motors.    J.  Wagner.    19,862.    August  30th. 

Receiving  Apparatus  foe  Use  in  Badio-Telegeaphy  and  Telephony.  A.  de  C, 
Bower.     19,82^.    September  6th. 

Mercury  Jet  Inteerupterb.  F.  W,  W.  Baker  and  G.  Pearce.  25,860. 
November  26th. 

Switches  for  High-tension  Electric  Currents.  Marconi's  Wireless  Tele- 
graph Co.,  Ltd.     (Entwistle.)    26,168.    November  22nd. 

Electric  Maximum  and  Minimum  Excess  Voltage  Switches.  E.  Eisemaun 
and  E.  Eisemann  &  Co.  Ges.    27,729.    December  9th. 

Electric  Door-Operatoks.    T.  Nakahara.    28,488.    December  18th. 

Dsnamo-Electeio  Machines.  A.  Juston.  28,750.  December  20th.  (De- 
cember 27th,  1910.) 


1912. 

Receiving  Apparatus  for  Electric  Oscillations.  Ges.  fur  Drahtlose  Tele- 
graphic.   2,383.    January  30th.    (March  14th,  1911.) 

Electromagnets.    D.  E.  Barnes  and  A.  A.  G.  Jensen.    2,702.    February  2nd. 

Bbush-shiftino  Mechanism  foe  Dynamo-electbio  Machines.  British  Thomson- 
Houston  Co.  and  Young.    4,688.    February  24th.    (February  24th.) 

Negative  Electeodes  for  Electric  Searchlights.  Geb.  Siemens  &  Co. 
4,780.    February  26th.    (April  28th,  1911.) 

Insulators  for  Telegraph,  Telephone  and  other  Eleoteio  Wires  and 
Cables.    T.  Taylor.    6,063.    February  29th. 

Suspension  of  Overhead  Conducting  Wiees  for  Electric  Railways.  A.  G, 
Bloxam.    (Bcrgmann-Elektricitats-Werke  Akt.-Gos.)    6,670.    March  18th. 

Method  of  obtaining  Electricity  from  the  Aib,  Johannsen.  7,263. 
March  26th.    (March  25th,  1911.) 


Germany  and  Electrical  E.\i)ort  Trade.— Com- 
menting on  the  recent  progress  of  the  (Jerman  electrical  machinery 
industry,  which  represents  one-third  of  the  national  production, 
and  in  particular  of  the  export  trade,  the  Elntrtitpclmisclu^ 
Zeit sell  rift  points  out  the  misleading  character  in  this  case  of 
round  figures,  as  a  large  portion  of  the  cost  of  electric  installations 
is  represented  by  non-electric  machinery,  such  as  boilers,  engines, 
rails,  cars,  is.c.  ;  also  by  accessory  objects,  such  as  porcelain 
insulators,  carbons,  accumulators,  standards,  k.c.  Of  a  normal 
months  shipments  of  electrical  exports,  less  than  half  are  represented 
by  electrical  machinery,  fully  two-thirds  being  composed  of  cables, 
lamps,  carbons,  accumulators,  and  accessory  material.  In  electric 
iastallations  generally,  strictly  electrical  machinery — dynamos, 
transformers,  motors,  i:c. — constitute  actually  only  one-tenth  of 
the  total  outlay.  In  this  relatively  restricted  field,  nevertheless, 
German  industry  has  made  great  strides,  and  as  regards  the  foreign 
trade,  by  dint  more  especially  of,  judicious  capital  investments. 
'There  is,''  says  our  contemporary,  ''no  other  (German)  industry 
which  has  made,  and  still  makes,  such  large  investments  of  capital 
abroad  as  the  electrical.  We  need  only  to  consider  the  foreign 
investments  of  the  big  German  banks,  or  of  the  two  great  electrical 
concerns,  A.E.G.  and  S.S.W.  and  their  daughter  companies,  or  the 
share  of  the  Felten  &  Guilleaume  concerns  in  the  trans- Atlantic 
cable  companies  called  into  being  by  them,  to  recognise  what 
German  capital  and  German  enterprise  have  effected  abroad.  The 
German  electro-technical  industry  has  everywhere  abroad  where  a 
possibility  was  ottered,  and  where  the  anti-German  animus  or  tariff 
barriers  were  not  insurmountable,  and  especially  on  the  European 
Continent  and  in  South  America,  created  the  largest  of  installa- 
tions. In  English  South  Africa,  by  the  lucky  combination  of 
German  and  English  capital,  the  way  has  been  opened  to  German 
industry,  of  which  the  Great  Victoria  Falls  power  station  is  only 
one  example  ;  albeit  the  entry  of  our  manufactures  into  English 
Colonies  generally  is  much  handicapped  by  the  preferential  tariff 
which  the  Motherland  enjoys.  In  none  of  these  lands,  as  indeed 
universally,  are  we  loved,  and  products  "Made  in  Germany  "  are 
only  taken  there  when  they  are  actually  better,  and  the  personal 
advantage  of  the  buyer  stills  his  national  hate.  North  America 
will  always  be  a  closed  field  to  us,  for  a  lightening  of  the  import 
tariff — as  our  exclusion  from  the  San  Francisco  Exhibition  also 
showed — will  never  be  made.  North  American  industries  suffer  too 
much  from  excessive  over-production  to  be  likely  to  facilitate  the 
competition  of  one  of  their  largest  world  competitors.  From  the 
foregoing  it  may  be  seen  that  the  German  eleotrotechnical  industry, 
especially  in  the  last  decennium,  has  attained  respectable 
dimensions,  and  it  may  be  concluded  that,  with  the  inclusion  of 
new  fields,  as,  for  instance,  that  of  main  railway  construction,  a 
steady  growth  is  assured. 
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OwTNG  in  great  measure  to  the  attitude  of  the  Elec- 
TRiCAT,  Rkview,  electrical  manufacturers  and  contractors 
are  not  troubled  so  frequently  now  as  heretofore  by 
specificatifins  drawn  solely  in  the  supposed  interests  of  the 
buyer.  Consulting  engineers  now  act  usually  as  if  they 
really  underatood  the  fundamental  nature  of  their  function, 
which  is  to  act  as  an  unbiased  mediary  as  between  buyer 
and  seller,  seeing  that  the  buyer  gets  that  for  which  he 
contracted,  but  ensuring  equally  that  the  seller  is  treated 
honourably  by  the  buyer.  Too  often  in  time  past  consulting 
engineers  conceived  themselves  solely  as  protectors  of  the  poor 
buyer,  whom  they  surrounded  with  a  laager  of  prickly  clauses 
and  conditions,  while  they  themselves  retired  into  Iwmb- 
proof  shelters  impenetrable  to  the  contractors'  cries  for 
mercy  and  justice,  which  seemed  to  buyer  and  engineer  to 
be  the  savage  roai-s  of  malign  and  crafty  creatures  out  for 
their  blood. 

Occasionally  even  now  specifications  are  issued  as  if  from 
tlie  right  hand  of  (lod,  but  there  are  not  many  consulting 
engineers  in  good  pi'actice  who  think  it  shameful  to  admit 
even  tacitly  that  they  are  at  least  as  fallible  as  eminent 
personages  in  other  professions  and  businesses  to  whom  our 
Lady  Justice  still  presents  the  blindfold  eyes  and  even 
balance  which  Englishmen  are  said  to  adore. 

If  we  think  of  the  reasons  which  guide  an  engineer  in 
drawing  specifications  unfairly  to  the  seller  we  find  two  which 
seem  radical.  The  first  is  that  inaccurate  conception  of  the 
primary  function  of  a  consulting  engineer,  mentioned  above ; 
and  the  second  is  sheer  ignorance.  Both  reasons  need  not 
be  operative  in  any  one  case,  of  course  ;  and  it  would  be 
difficult  to  say  under  which  buyers  have  suffered  most. 

A  very  interesting  clause  from  a  psychological  point  of 
view  occurs  in  many  specifications  at  the  present  day,  and, 
as  it  is  responsible  for  much  unnecessary  hardship,  it  is 
desirable  to  draw  public  attention  to  the  fact  in  the  hope 
that  alleviation  may  be  obtained. 

When  a  consulting  engineer  is  employed,  let  us  suppose, 
to  devise  and  superintend  the  electric  lighting  of  a  building, 
he  finds  that  he  has  to  provide  for  "  cutting  away  and 
making  good." 

He  wonders  whether  he  will  treat  this  as  part  of  the 
wiring  contract,  or  whether  it  should  be  left  to  the  builder  : 
and,  in  reasoning  out  the  matter,  he  considers  first  of  all 
the  effect  upon  his  client.  Obviously  it  is  essential  that  the 
cutting  away  and  making  good  shall  be  done  in  such  a  way 
that  the  fabric  is  not  damaged,  and  to  ensure  this  the  work 
should  be  done  by  the  proper  tradesman,  who,  in  this  case,  is 
a  builder.  Very  well,  specify  that  the  wiring  contractor 
shall  employ  a  builder  to  do  this  work,  or  simply  that  it  shall 
be  done  to  the  satisfaction  of  the  client's  architect.     But  tlie 
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client  always  employs  a  particulal-  firm  of  Iniilders,  and  will 
not  bear  of  any  other  touching  the  bnilding  ;  or  jjerhaps  the 
Iraikling  is  in"  course  of  erection,  and  it  would  be  impolitic 
to  risk  the  introduction  of  two  Imiklers  on  the  job.      Let  us 

then  omit  "cutting.  &c "  from  the  wiring  contract, 

and,  in  order  that"  the  client  shall  know  all  his  liabilities, 
get  the  builder  to  give  an  estimate  for  the  work.  This  the 
builder,  lilce  a  wise  man,  refuses  to  do,  as  he  has  no  data,  and 
the  consulting-  engineer  is  not  sufficiently  well  acquainted 
with  the  commercial  side  of  electrical  work  to  help  him. 
Here  is  a  dilemma,  and  here  is  just  where  the  engineer 
sometimes  lets  his  feet  slip  from  the  path  of  justice.  He 
resorts  to  violence  to  shield  ignorance  which  in  this  case 
is  quite  excusable,  and  he  forthwith  places  the  wiring  con- 
tractor on  the  rack.  Scratch  goes  the  pen,  and  out  on  the 
innocent  paper  comes  a  clause  declaring  that  the  cutting 
away  and  making  good  shall  be  done  by  Mr.  So-and-So,  the 
builder  in  possession,  and  shall  be  paid  for  by  the  wiring 
contractor. 

That  was  a  clever  stroke  1  Out  comes  the  buyer  from  the 
bog  of  unknown  liabOities,  but  in  goes  the  contractor. 
Where  now  is  our  Lady  Justice?  Weeping  in  a  corner 
while  the  consulting  engineer  peeps  out  of  the  eye-bandage 
and  tilts  the  scales  to  the  buyer. 

It  is  easily  seen  how  the  tendering  contractors  are  placed, 
and  what  the  builder  will  do  under  the  circumstances.  The 
tenderer  who  estimates  human  nature  most  highly  will  get 
the  job,  and  the  builder  will  act  just  as  anyone  of  us  below 
the  rank  of  an  angel  would  act  if  he  were  a  monopolist. 

And  the  sad  end  of  it  all  is  that  the  buyer,  the  very  man 
in  whose  interest  this  clever  way  out  of  a  dilemma  has  been 
found,  has  to  pay  more  for  the  wiring  than  if  the  contractor 
had  been  permitted  to  buy  in  the  open  market. 

Why  do  you  tender  ?  says  the  outsider.  Why,  Oh  1 
Outsider,  does  anybody  gamble,  and  speculate  on  and  off 
the  Exchange,  and  bet  even  on  human  nature  ? 

As  an  extreme  instance  of  the  cost  of  "  attending  electri- 
cians," as  the  buOder's  phrafe  goes,  comes  to  memory  a 
contract  for  £300  on  which  the  builder-in-possci-sion  charged 
between  £500  and  £600  for  this  work. 

One,  at  least,  of  the  Government  departments  has  an 
excellent  wav  of  dealing  with  this  admittedly  difficult  point. 
Cutting,  &c.,  is  excluded  from  the  wiring  contract,  and  a 
builder  is  employed  by  the  Department,  under  the  super- 
vision of  its  skilled  officials,  to  prepare  for  the  wiring  con- 
tractor, and,  if  necessary,  to  make  good  after  him.  The 
contractor  has  to  set  out  "the  work,  and  is  required  to  keep 
the  builder  going  without  intermission  ;  but  should  ihe  same 
work  have  to  be  gone  over  ^gain,  or  should  the  contractor 
have  forgotten  or  delayed  to  set  out  the  builder's  work,  the 
cost  is  borne  by  the  contractor. 

The  conclusion  of  the  whole  matter  is  that  the  buyer,  or 
the  buyer's  engineer,  has  no  right  to  contract  for  anything 
and  then  close  the  market  to  the  contractor. 


have  in  black  and  white  a  candid  declaration  that  gas  to  the 
tune  of  half  a  million  cb.  ft.  per  mile  of  main  goes  astray, 
disappears— in  fact,  anything  but  escapes.  The  poor  central 
station  engineer  tied  up  by  Government  regulations  enjoin- 
ing that  leakage  current  shall  not  under  any  conditions 
exceed  one-thousandth  part  of  the  maximum  supply  cun-ent 
and  compelled  to  provide  instruments  to  record  continuously 
the  deficiencies,  if  any,  of  his  distribution  network,  may  Ve 
pardoned  for  wondering  why  this  laxity  is  permitted  in  the 
case  of  a  huge  quantity  of  poisonous  gas  disappearing. 

For  it  does  not  leak — no  one  would  suggest  that  for  a 
minute.  Indeed,  another  issue  of  the  same  journal  hi 
referring  to  the  subject  assures  us  that  "  the  attack  is  quite 
wrong  in  assuming  that  '  loss  of  gas  '  in  the  annual  reports 
means  gas  which  has  escaped— it  is  simply  gas  not 
accounted  for,  in  which  leakage  is  only  a  factor  at  any 
time  .  .  .  ." 

What  could  be  more  convincing  ? 


A  RECENT  issue  of  one  of  our  con- 
WLen  a  Leak  tgn^poraries  devoted  to  the  furtherance  of 
18  no  a  ea  .  ^^^  ^^^  industry  contained  an  analysis  of 
the  working  of  18  well-known  municipal  gas  undertakings 
for  the  year  1911-12,  which  at  first  sight  gave  us  rather  a 
shock.  For  it  appears  that  the  gas  unaccounted  for  by 
these  concerns — which  we  presume  disappears  somewhere 
between  the  works  and  the  consumer — averages  out  at  'ri 
per  cent,  of  the  total  production,  or,  roughly,  30(J,000  cb.  ft. 
per  mile  of  main. 

Birmuigham,  the  largest  undertaking  mentioned,  managed 
to  lose  some  .378  million  cb.  ft.  during  the  year,  averaging 
445,000  cb.  ft.  per  mile  of  main,  while  its  small  neighbour 
Smethwick,  with  even  more  elusive  gas,  got  rid  of  550,000 
cb.  ft.  per  mile  of  main  in  the  same  way. 

We  have,  of  course,  always  known  that  gas  people  were 
callous  in  regard  to  leakage  on  the  consumer's  side  of  the 
meter,  and  that  the  discovery  of  gas  in  electrical  street 
boxes  was  a    matter  of  painful  surprise  to  them  ;  now  we 


On  another  page  we  give  a  description 
Miners'  ^f  ^-^^^  "Ceag"  lamp  which  was  successful 

Safe/rian.„s.  -^^  receiving  the  rhief  prize  of  £600,  and 
also  one  of  its  competitore,  the  "  stacli 
lamp,  which,  with  seven  others,  was  awarded  a  prize  of  £50 
each.  Both  these  lamps,  it  will  be  noticed,  are  German 
inventions ;  out  of  the  nine  successful  competitors  there 
were  three  from  Germany,  and  amongst  them  one  of  such 
excellent  merit  that,  taking  a  money  value,  the  judges  deemed 
it  worth  12  times  more  than  any  of  the  others.  From  the 
descriptions  of  the  two  lamps  in  this  issue,  it  will  be  easily 
seen  why  the  "  Ceag  "  is  the  better,  and  we  may  assume  that 
the  "  Stach  "  lamp  is  fairly  representative  of  the  other  lamps 
which  obtained  the  minor  awards.  It  is  a  little  difficult  to 
understand  why  British  manufacturers  have  so  neglected  this 
really  very  important  piece  of  mining  equipment,  as  neglected 
it  u"ndoubtedly  has  been,  and  even  the  offer  of  a  £1,000 
prize  scarcely  roused  them  from  their  lethargy.  Probably 
now  they  will  wake  up  when  they  really  understand  that  a 
miner's  electric  safety  lamp  is  not  something  that  might  be 
wanted  sometime,  but  is  already  being  demanded.  For 
instance,  in  the  report  of  the  late  Mr.  Pickering  (H.M. 
District  Inspector  of  IMines  for  Yorkshire  and  Midland 
District),  we  read  the  following  :— "  The  total  number  of 
safety  lamps  in  use  was  211,356,  being  an  increase  of 
3,081,  as  compared  with  the  preceding  year.  A  striking 
feature  of  the  table  is  the  increase  in  the  number  of 
portable  electric  lamps  from  69  to  922.  With  my  approval 
the  management  of  two  mines  introduced  this  tyjae  of  lamp 
into  the  workings.  They  give  an  incomparably  better  light 
than  the  safety  lamps,  and  their  general  use  would  have  the 
effect  of  reducing  accidents,  especially  from  falls  of  roof  and 
from  haulage." 

Again,  in  Mr.  Walker's  (Scotland  district)  report,  we 
find  T— "  At  three  mines  electric  lamps  have  been  introduced, 
and.  as  far  as  I  have  heard,  have  given  satisfaction.  There 
is,  in  my  opinion,  a  great  future  for  such  lamps,  and  I  trust 
one  of  this  description  will  be  devised  and  adopted  which 
will  meet  all  the  conditions  it  is  claimed  the  Scotch  lamp  at 
present  docs  without  the  danger  it  possesses  of  igniting 
small  quantities  of  fire-damp,  owing  to  its  being  carried  in 
the  miner's  cap."  .    . 

Altogether,  we  find  that  in  the  mines  of  Great  Britain  there 
were  4,298  miners'  electric  safety  lamps  in  use  during  1911, 
out  of'  a  total  of  723,924,  so  that  it  would  seem  there  is 
any  amount  of  room  for  development.  We  also  note  that 
341,345  of  the  ordinary  oil  safety  lamps  were  lighted  by 
electricity. 

Turning  for  a  moment  to  accidents  caused  by  explosions 
of  fire-damp,  we  find  that  the  use  of  naked  lights  caused  17 
separate  fatal  accidents,  resulting  in  21  deaths,  and  119 
separate  accidents  caused  mjuries  to  1S4  workmen.  One 
fatal  accident,  causing  three  deaths,  was  traced  to  a  safety 
lamp,  while  three  other  accidents  with  safety  lamps  caused 
injuries  to  four  workmen.  Another  fatal  accident,  not 
included  in  the  above,  is  supposed  to  have  been  caused  either 
by  a  man  "striking  a  match  aft«r  his  safety  lamp  was 
extinguished  by  gas,  or  bv  the  gauze  of  the  safety  lamp 
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bowiiiiiiit,'  solidt  by  its  biiiiiiii).'  with  a  tull-si/.od  tliiine  in  liif- 
ilaiiip  tliiit  the  outside  }<!is  was  ignited." 

Tliat  •'  familiarity  breeds  contempt "  is  well  enough 
known,  and  as  we  are  all  more  or  less  guilty  of  treating 
daily  occupations  as  if  nothing  untoward  ever  would  or 
could  hajipen,  so  it  is  with  the  miner.  lie,  last  of 
anyone,  expects  an  accident  to  him,  so  that  one  can 
understand — though  not  excuse — a  little  carelessness  on  his 
part,  for  which  he  is  often  severely  punished.  He  must  he 
])rotected  against  himself,  and  the  best  way  to  do  this 
would  be  to  supply  him  with  an  electric  safety  lamp. 
We  are  quite  certain  that  he  would  gladly  accept  it 
on  account  of  the  better  light— au<l  there  can  be  no 
doubt  of  its  being  a  real  "safety"  laiuj),  and  not  one  ia 
name  only. 


Fbom    time    to    time    we    have    called 

The  (Jns  Ihint-er  attention   to  the  danger  of  train  lighting 

In  I  lain         ,  .,,,-,  i        > 

Lighting.        "y   §"®  '    "i"^6">   ""^  danger    has    lx;en 

officially     recognised     in     this     country, 

although,  so  far,  official  warnings  on    the   subject  do  not 

appear  to  ha\e  led  to  any  tangible  result. 

Only  last  month  two  further  accidents  liajipened.  tine, 
at  Manchester  E.xchange  .Station,  where  the  gas  reservoirs 
of  a  train  were  being  charged,  and  escaping  gas  became 
ignited  by  a  lamp  which  one  of  the  men  carried,  resulted 
in  an  e.xpiopion  and  injuries  to  scx'en  men  ;  the  other  in 
Toronto,  Canada,  resulted  in  a  sleeping  car  and  a  baggage 
car  being  practically  destroyed,  while  the  [lassengers  had 
Ijarely  time  to  make  their  escape. 

There  is  a  startling  similarity  between  the  two  cases,  as 
the  Toioiilo  Mail  states  that  the  accident  at  the  Union 
.Station  was  due  to  the  torch  csirried  by  a  car  tester  setting 
tire  to  the  gas  tank  under  the  car,  presumably  because  the 
latter  leaked.  At  any  rate,  the  flames  spread  so  (juickly  that 
the  25  occupants  of  the  car  fled  in  their  night  attire,  minus 
their  belongings,  which  were  destroyed  with  the  car,  a  similar 
fate  befalling  an  adjoining  baggage  car. 

So  many  accicKnts  of  one  kind  or  another  have  been 
reported  in  connection  with  gas-lighted  trains,  and  the  safe 
alternative  of  electric  lighting  is  so  ready  to  hand,  that  one 
Iiegins  to  suspect  Government  and  railway  departments  of 
being  alike  inditTerentas  regards  the  safety  of  both  passengers 
and  employes. 


One  is  inclined  to  question  tlie  wisdom 
Strikes  and        r       ,.,•  «.         -i   ..     •       ■      •   . 

the  Piihli  •       "     setting    up   a  Louncil   to  inquire  into 

trade  disputes  so  as  to  prevent  strikes,  such 
Council  having  no  compulsory  powers.  What  i  an  it  effect  r 
If  it  secures  respect  for  its  conclusions,  it  may  be  able  to  direct 
the  public  sjni|iathy  in  the  right  line.  No  strike  can  really 
be  a  success  if  the  general  public  do  not  sympathise.  The 
public  did  not  sympathise  in  last  year's  railway  strike,  because 
they  felt  that  the  strikers  had  deliberately  set  themselves  to 
inflict  all  the  injury  they  could  on  perfectly  innocent  people. 
The  public  usually  come  to  fairly  just  conclusions,  and  one 
thing  they  do  insist  on  is  that  privileged  workers,  such  as 
Government  servants,  railway  and  tramway  employes,  and 
the  staffs  of  gasworks  and  electricity  works  should  have 
sjjecial  consideration  for  the  public. 

No  class  of  the  community  can  raise  its  status  as  a  class, 
except  by  the  will  of  the  general  community.  Hence  the 
fact  that  the  community  really  determines  the  success  or 
failure  of  a  strike  according  as  it  approves  or  disapproves  of 
the  action  of  either  side.  Thus  in  the  strike  of  18'.I7  in 
tlie  engineering  trades  the  men  virtually  lost  very  largely 
because  the  public  saw  that  the  Trade  Unions  were  acting 
inhumanly  towards  the  unskilled  men,  especially  in  the 
matter  of  machine-tool  attendance.  ,The  strict  Trade 
Union  attitude  was  that  the  smallest  automatic  tool  should 
of  itself  absorb  the  whole  time  of  one  skilled  tradesman. 
We  have  heard  workmen  claim  that  a  man  has  a  better 
chance  of  rising  in  America  ;  that  in  Great  Britain  a  man 
is  kept  down  to  his  class  by  those  in  higher  classes.  Yet 
these  very  men  were  rigidly  keeping  down  their  assumed 


inferiors  to  the  lower  unskilled  ranks  from  which  'J'rade 
Unionism  forbade  them  to  rise.  This  sort  of  thing,  of 
course,  prevails  in  all  professions  and  employments.  Medical 
men  of  no  serious  knowledge  object  to  the  (juack,  who  may 
be  a  mere  humbug  or  may  be  a  far  better  man  than  his 
detractors.  But  he  is  of  the  great  order  of  (juacks,  and 
there  is  no  distinction  made.  George  Stephenson  was  an 
engineer,  if  we  accept  Telford's  definition  of  the  title,  but 
he  could  not  enter  the  Institution,  simply  because  he  had  not 
been  a  pupil  to  a  member  of  it.  To-day  all  the  engineering 
Institutions  have  among  their  members  many  who  .ire  pro- 
prietors of  works,  and  some  of  these  men  ha\  e  no  title  to  be 
regarded  as  engineers  ;  but  their  draughtsmen  would  be  shut 
out  or  granted  .\ssociateship  by  grace,  and  yet  might  be  engi- 
neers in  every  fibre.  This  is  all  akin  to  the  spirit  of  the  recent 
strikes,  which  have  been  instituted  by  men  in  good  pfjsitionsat 
the  ox]M'nsc  of  their  equals  who  have  been  less  fortunate  in 
securing  steady  work.  The  general  community  is  so  very 
largely  composed  of  those  whose  billets  are  much  less 
permanent  and  less  remunerative  than  those  of  tramway  or 
railway  men,  that  the.se  more  or  less  casual  workers  count 
heavily  in  public  opinion. 

Any  strike  Council  to  be  of  use  must  really  gauge  and  act 
upon  the  general  popular  opinion.  It  is  to  be  hofjcd  that 
strikers  have  now  learned  that  they  cannot  outrage  public 
sentiment  and  secure  public  sympathy.  The  public  perceived 
that  the  recent  dock  strike,  which  put  so  many  unionists  into 
starvation,  commenceil  with  a  demand  to  prohibit  a  non- 
union man  from  working.  He  was  to  be  starved.  .Vnd 
the  publi<-  withiield  tiieir  siqiport,  with  fatal  consequences  to 
the  strike. 


.Su.MK  particulars  have  recently  appeared 

^  ^'contnld '""  '"  ''^'^  '^''''^  ^^"^^  regarding  an  excep- 
tionally interesting  scheme  which  is  under 
consideration  in  connection  with  the  supply  of  water  to  .St. 
Petersburg.  The  river  Neva  being  the  source  of  supply,  the 
water  has  to  be  purified  and  sterilised  before  it  can  be  used, 
and  for  some  yeare  past  the  municipal  Duma  has  tentatively 
employed  ozone  for  the  process  of  sterilisation  :  the  results 
have  l>een  so  satisfactory  that  the  system  is  now  to  be  adopted 
on  a  very  large  saile  at  the  Spalernaia  waterworks,  where  no 
less  than  (10  million  gallons  will  be  dealt  with  daily.  The 
estimated  cost  of  the  installation — which  includes  buildings, 
power  plant  of  several  thousand  kilowatts,  iizone  generating 
plant,  air  driers  and  coolers,  ozonisers  and  sterilising  towers, 
and  the  necessary  air  and  water  pumps — was  about  10 
million  roubles,  and  three  tenders  were  submitted  by  Conti- 
nental firms  in  the  neighbourhood  of  that  figure.  We  are 
jileased  to  notice,  however,  that  a  British  tender  has 
been  put  in,  quoting  a  price  some  'i  millions  lower 
for  the  complete  insUdlatioii  ;  so  large  a  difference  must 
necessarily  weigh  heavily  in  our  favQur,  in  spite  of  the  well- 
known  intiuonces  which  are  notoriously  met  with  in  Russian 
entei-prises,  and  we  can  hardly  imagine  that  the  City  Council 
will  Siinction  the  expenditure  of  the  larger  sum  in  the  face 
of  the  British  offer.  The  latter,  of  course,  emanates  from 
the  Ozonair  Co.,  who,  without  making  any  fuss,  have  been 
quietly  developing  their  system  and  have  carried  out  a  sur- 
prisingly large  number  of  permanent  installations,  one  of 
the  most  recent  being  that  for  the  supply  of  ozonised  air  to 
the  whole  of  the  Central  London  Railway  tunnels. 

The  contract  under  consideration  is  not  only  the  largest 
as  3'et  undertaken  by  the  company,  but  is  also  the  most 
important  of  its  kind  in  the  world,  and  we  sincerely  trust 
that  the  British  tender  will  receive  fair  and  impartial  treat- 
ment at  the  hands  of  the  municipality  of  the  Russian 
metropolis. 


iN'ational    Sportino;    Club    Illumination. — A    recent 

installation  of  Osram  drawn-wire  lamps  has  been  put  in  at  the  new 
theatre  of  the  National  Sporting-  Club.  The  main  lighting-  scheme 
of  this  hall  consists  of  three  large  panelled  electroliers,  ('.  ft.  in 
diameter,  carrying  16  frosted  round-bulb  Osram  lamps  on  the  per- 
forated corona  at  the  top  and  16  clear  50-c.r.  Osram  lamps  in  the 
interior.  The  panels  of  the  fittings  are  glazed  with  rolled  obscured 
plate  glass.  A  most  brilliant  light  is  secured,  giving  a  perfect 
illumination  from  ceiling  to  floor. 
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THE    BRITISH    ASSOCIATION.-I. 


On  Wednesday  the  British  Association  opened  ills  Miiniial 
nicotini;  iit  Dundee — exactly  15  yeare  to  the  day  and  hour, 
as  the  President  ]ioiiitcd  out  in  iiis  address,  from  the  nionu'iit 
when  the  Association  met  at  Dundee  under  the  presidency 
of  the  Duke  of  lUiccleuch.  "  There  were  sjiants  on  tlie 
earth  in  those  days";  such  men  as  Francis  Oalton,  dohu 
Tyndall,  Arehiliald  Geikie,  Sir  AVilHam  Thomson,  W.  .1. 
Maeqnorn  itaukin,  .1.  Clerk  Maxwell.  Charles  Wheatstone, 
William  Crookes,  Alfred  Kussel  Wallace,  and  Sir  William 
Armstrong — to  name  only  a  few — were  present  on  that 
occasion,  \\hen  the  tide  of  progress  in  science  and 
engineering  was  running  high,  and  boundless  fields  of  dis- 
co\ery  were  ojwn  to  the  genius  of  research. 

Then  .lohn  Tyndall  deli\ered  an  Evening  Discourse  on 
'•Matter  and  Force":  now  the  keynote  of  the  meeting, 
struck  by  the  rresident,  Pitoi'.  E.  A.  Schai'kh,  is  the 
jiroblem  of  the  nature,  origin  and  maintenance  of  Life — 
life  in  the  scientific  sense,  which  is  essentially  associated 
with  matter.  We  are  unable  in  this  place  to  deal  at  length 
with  Prof.  Schiifer's  masterly  exposition  of  this  fascinating 
subject  ;  sullice  it  to  say  that,  while  vast  progress  has  been 
accomplished  and  remarkable  discoveries  have  been  made 
in  connection  with  the  nature  and  maintenance  of  life,  the 
man  of  science  appears  to  be  no  nearer  to  a  solution  of  that 
eternal  mystery — the  origin  of  life  on  this  globe,  llegnrdiug 
the  evolutionary  hyjwthesis,  the  President  says:— "The 
origin  of  life  must  ha\e  been  due  to  the  same  process,  this 
process  being,  without  exceiilion,  continuous,  and  admitting 
of  no  gap  at  any  part  of  its  course."  (^uite  so  ;  the  ditli- 
culty  is  found,  not  in  following  the  course  of  evolution,  hut 
in  accounting  for  its  initiation.  Various  theories  are  dis- 
cussed by  Prof.  Schilfcr,  but  there  is  no  evidence  to  suiiport 
any  of  them,  and  eventually  he  passes  on  with  the  remark, 
"  Asmi/iiiii;/  the  evolution  of  living  matter  to  have 
occurred  .  .  ,  ."  and  the  word  we  have  iUiliciscd  aptly  sums 
up  the  jiosition. 


t)n  taking  the  chair  of  Section  A  (Mathematics  and 
Physical  Science),  Viiov.  H.  L.  C.m.i.kndak.  L.LD.,  F.U.S., 
briefly  referred  to  four  distinguished  members  who  had  died 
during  (he  year  :  (ieoige  Chrystal,  Professor  of  Jfathematics 
at  l']dinbingh  for  more  than  ;!0  years,  and  secretary  of  the 
Ivoyal  Society  of  Ivlinburgh  since  1  :H)  I,  author  of  well-known 
mathematical  works  and  of  the  classical  art  icle  on  "  Electricity 
and  Magnetism"  in  the  "Encyclopaedia  liritannica"  :  .lohn 
Brown,  F.K.S.,  who  will  be  remembered  for  his  exjierimental 
work  on  the  Voltji  contact  elTect  between  metals  :  AA'illiam 
Sutherland,  sometime  Professor  of  Physics  at  Jlelbourne  and 
author  of  numerous  pajiers  on  molecular  physics:  and  Osborne 
Reynolds,  the  liret  Professor  of  Engineering  at  Owens  College, 
chietiy  famous  for  his  accurate  determination  of  "J  ""  over  a 
large  range  of  temjierature  and  for  his  last  great  work  on  the 
"  Submcchanics  of  the  Universe." 

The  ]iresent  year  has  been  one  of  remarkable  activity  in 
the  world  of  mathematical  and  physical  science,  if  we  may 
measure  activity  by  the  number  and  imjiortiuiee  of  scientific 
gatherings  for  the  interchange  of  ideas  and  the  general 
advancement  of  science.  Prof.  Callendar  spoke  of  the  vast 
importance  of  such  gatherings,  not  only  in  their  effect  on 
the  particular  societies  or  industries  involved,  but  also  iu 
their  promoting  "  that  ever-growing  fellowship  among  men 
of  science,  which  is  one  of  the  surest  guarantees  of  inter- 
national progress."  The  facilitation  of  the  interchange  of 
students  between  different  Universities  as  discussed  at  the 
Congress  of  Universities  of  the  Empire  and  the  peculiar 
advantages  that  would  thus  accrue  to  students  in  the  higher 
branches  of  research  were  also  touched  uiwn  ;  also  the  work 
of  the  recent  Optical  Convention  in  revealing  the  extent  of 
our  optical  industry  and  talent,  and  that  of  the  Radio- 
Telegraphic  Conference  in  formulating  regulations  for 
extending  the  applications  of  modern  physics  to  ssiving  life 
and  property  at  sea. 

Observing  the  impossibility  of  reviewing  in  detail  the 
important  work  of  these  Congresses  and  the  ecjual  im]iossi- 
bility  of  giving  any  connected  account  v'f  the  recent  develop- 
ments in  the  rapidly-widening  field  v!  physics  and  mathe- 


matics in  the  short  time  at  his  disposal,  the  President 
proceeded  to  adopt  an  "  approi)riate  alternative  ...  to 
select  some  theory  or  idea,  sulficiently  fundamental  to  be  of 
general  interest,  and  to  discuss  it  in  the  light  of  recent 
experimental  evidence."  The  advantage  of  taking  stock 
of  our  fundamental  notions  in  this  way  and  of  determining 
how  far  they  rest  on  experimental  evidence  as  distinct  from 
developments  of  some  analogy,  reasonable  enough  up  to  a 
point  but  loading  into  error  if  pushed  too  far,  cannot  be 
gainsaid,  and  in  ]>roposing  to  consider  in  this  way  some  of 
our  fundamental  ideas  with  regard  to  heat,  Prof.  Callendar 
has  created  a  wise  precedent. 

At  the  outset,  he  remarked  that  the  general  impression 
that  there  was  something  fnndamenlally  wrong  about  the 
old  caloric  theory  had  been  gained  as  a  result  of  tlie  method 
connnonly  adopted  of  selecting  all  the  mistakes  made  in  the 
application  of  this  theory,  and  contrasting  them  with  the 
correct  dednctions  made  from  the  kinetic  theory.  It  was 
his  intention  to  show  this  fictitious  antagonism  between  the 
two  theories  to  be  without  real  foundation,  that  they  should 
rather  be- regarded  as  difi'ercnt  ways  of  describing  the  same 
phenomena,  and  that  although  the  kinetic  theory  might  be 
generally  jireferable  for  elementary  ex]iosition,  the  caloric 
theory  wnuld  have  the  advantage  of  e mpbasising  the  inijiort- 
ance  of  fundamental  physical  conceptions,  which  aie  often 
lost  sight  of  iu  the  kinetic  method  of  treatment. 

The  experiments  of  Uumford  and  Davy,  although  proving 
that  caloric  dirt  not  possess  in  any  marked  degree  the  pro- 
perties of  an  ordinary  iiouderable  fluid,  did  not  prevent  the 
simple  concejition  of  calorie,  as  a  nieasuralile  ((Uantity  of 
something,  leading,  in  the  hands  of  Laplace,  to  correct 
values  for  the  ratio  "bf  specific  heats  and  to  the  adiabatic 
ecpuition  for  gases.  In  the  same  way  the  conception  of  the 
electric  "  fluids "  played  a  very  useful  part  in  the  descrip- 
tion of  electrical  phenonicna  long  before  their  actual  existence 
as  physical  entities  had  been  demonstrated. 

Although  still  misrepresented  on  the  ground  that  much  of 
his  reasoning  is  expressed  in  the  language  of  the  caloric 
theory,  the  work  of  Sadi  Carnot,  •'  lleflections  on  the  Motive 
Power  of  Heat,"  remains  the  greatest  contribution  of  the 
caloric  theory  to  thermodynamics. 

Carnot  set  himself  ..to  investigate  the  t'onditious  under 
which  motive  power  was  obtainable  from  heat,  how  the 
efiiciency  was  limited,  and  whether  other  agents  were  pre- 
ferable to  steam.  The  answer  which  Carnot  found  embraces 
the  whole  range  of  science  in  its  ever-widening  scojie. 

Ry  means  of  the  "  cycle  "  which  now  l)eai'S  his  name,  and 
using  only  the  simplest  conceptions  of  the  caloric  theory, 
Carnot  evolved  the  simple  but  snfiicient  rule  for  maximum 
crticiency  : — •'  In  order  to  realise  the  maximum  effect,  it  is 
necessary  that,  in  the  process  employed,  there  should  not  l)e 
any  direct  interchange  of  heat  between  bodies  at  sensibly 
different  temperatures":  and  his  famous  principle.  "The 
motive  i>ower  of  heat  is  independent  of  the  agents  set  at 
work  to  realise  it.  Its  (juantity  is  fixed  solely  by  the  tem- 
peratures between  which  in  the  limit  the  transfer  of  hes»t 
takes  place." 

By  considering  a  cycle  of  infinitesimal  range  of  tem[)era- 
ture  Carnot  deduced  his  derived  function,  which  nnist  lie  the 
same  for  all  substances  at  the  same  temperature. 

This  function  he  proceeded  to  evaluate  from  the  rough 
data  then  available  for  water  stuff,  alcohol  and  air.  The 
method  used  in  this  evaluation  now  generally  goes  by  the 
name  of  Clapeyron's  equation,  because  Carnot  did  not  give 
his  equation  in  algebraic  form.  I  >nring  this  evaluation  for 
air.  Carnot  obtained  an  expression  for  the  lieat  absorbed  by 
a  gas  in  expanding  at  constant  temperature,  and  its  constant 
ratio  to  the  work  of  expansion — a  remarkable  anticipation 
of  .Joule's  work  nearly  half  a  century  later. 

This  prediction  has  generally  been  overlooked  chiefly  on 
account  of  the  inclusion  of  the  unknown  value  of  I'l  /.  A 
few  years  ago  Prof.  Callendar  himself  discovered  in  a  foot- 
note in  Cainot's  work,  the  solution  to  the  whole  problem, 
viz.,  that  if  temperature  be  measured  on  thejierfectgas  scale, 
the  value  of  i",  /  on  the  caloric  theory  would  be  the  same 
for  all  tennieratures,  and  if  ro] nesented  by  a  numerical 
constant  a  iu  the  equation  w  =  a  y  (r  —  i„)  would  exactly 
correspi>nd  with  the  value  of  the  .Joule  equivalent. 

.\s  Prof.  Callendar  remarked  : — "  'J'hLs  solution  obtaineiJ 
by  Uarnot  from  the  Caloric  Theory,  so  far  from  being  inoon- 
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aistent  witli  the  meclianicjil  tlieory  of  heat,  is  a  direct  state- 
ment of  tlie  law  of  conservation  of  enerfjy  as  applied  to  the 
Carnot  cycle."  Perhaps  the  actual  statement  by  Cai'mjtin  1 824 
that  "  nujti\e  power  (ene'rcy )  chanj^es  its  form,  but  is  never 
annihilatetl  "  is  the  most  remarkable  evidence  that,  but  for 
his  early  death,  the  e<|uivalence  of  work  and  heat  would  have 
been  discovered  and  evaluated  as  a  direct  outcome  of  the 
caloric  theory. 

The  caloric  tiieory  would  measure  heat  precisely  as  we 
measure  a  quantity  of  electricity.  The  mechanical  theory 
measures  heat  as  etierj^y  just  in  the  same  way  that  we 
measure  electrical  cner<ry  when  we  buy  it  in  KW.-hours. 
In  fact,  we  have  th('  following  exact  analogues  if  wc  adopt 
cjiloric  as  our  term  for  (juantity  of  heat  on  the  caloric  theory. 

Caloric — (Quantity  of  electricity     =  y 

Temperature — Voltage  =  (r  —  i',,)  or  (v  —  v„) 

Heat  energy — Electrical  energy     =  w. 

Then  in  these  two  cases  we  have  the  ecjuations — 

Heat  equation  w  =  .r  n  =  .j  q  (t  —  r„) 

Electrical  equation  w  =  (j  (v  —  v,,). 

The  measure  of  a  quantity  of  caloric  is  the  work  done  per 
degree  fall. 

What  Prof.  Callendiir  termed  the  "  re-discovery  of  caloric  " 
has  been  attended  by  the  invention  of  new  names,  such  as 
the  thermotlijnaniic  ftairlitin  of  Rankine,  and  the  /'(jiiiriilenre 
value  of  a  tratisformation  in  Clausius'  formula,  all  of  which, 
including  the  more  general  term  "  entropy,"  are  mere  aliases 
of  the  original  caloric,  since  the  quotient  of  heat  energy_by 
temperature  is  caloric. 

The  value  of  importing  into  our  modern  theory  some  of 
the  old  "  material  theories "  appears  in  many  ways,  and, 
perhaps,  it  is  not  too  much  to  hope  that  "  caloric  "  as  a 
measure  of  lieat  may  become  as  useful  a  conception  as  the 
"charge  "  as  a  measure  of  electrification. 

1  hiving  outlined  his  s<henie  for  an  amalgamation  of  the 
two  tlieories  of  heat.  Prof.  Callcndar  spent  a  short  time  in  a 
discussion  of  the  (|uestioM,  "  What  is  caloric!-'"  and  after 
dealing  with  some  of  the  ilifficulties  of  the  material  tlieory 
of  heat  to  explain  observed  phenomena,  proceeded  to 
"  speculate  a  little  on  his  own  account." 

His  speculations  are  best  stilted  in  his  own  words,  and 
will  no  doubt  form  food  for  further  s[x;cnlation  on  all  sides, 
opening  up  as  they  do  new  fields  into  which  physicists  have 
S('ai'cely  yet  daied  to  enter.  He  s;ud,  "  I  should  prefer  to 
regard  the  molecules  of  caloric,  not  as  being  identical  with 
the  corpuscles  of  negative  electricity,  but  as  being  neutral 
doulilets  formed  by  the  union  of  jiositivo  and  negative 
(•orpus<'les,  in  much  the  same  way  as  a  molecule  of  hydrogen 

is  formed   by  the   union   of  two   atoms In    the 

symmetry  of  nature  it  is  almost  impossible  that  the  positive 
corjiuscle  should  not  exist,  but  even  if  we  regard  the  exist- 
ence of  neutral  corpuscles  as  not  yet  definitely  i)roved,  it  is, 
I  think,  permissible  to  assume  their  existence  for  purposes  of 
argument,  in  order  to  see  whether  the  conception  may  not 
be  useful  in  the  interpretation  of  physical  phenomena." 
Adopting  this  suggestion,  the  Professor  outlined  a  theory  of 
heat  conduction  of  the  "dissociation"  type,  and  threw 
much  light  on  manj^lf  the  vexed  questions  of  the  relation 
between  matter  and  energy  and  the  structure  of  the  ether. 

After  touching  upon  the  question  of  the  "  weight "'  of 
caloric  and  upon  its  "  awkward  habit  of  becoming  infinite," 
Prof.  Callendar  concluded  his  address  by  expressing  the  hope 
that  he  had  succeeded  in  conveying  the  impression  that  a 
caloric  theory  of  heat  was  not  so  entirely  unreasonable  in  the 
light  of  recent  experiment  as  they  were  sometimes  led  to 
imagine. 


In  the  course  of  a  masterly  address  to  the  Chemical 
Section,  Prof.  A.  Sexier,  D.Sc  ,  after  reviewing  the  evolu- 
tion of  chemical  science,  put  the  question,  "  AVhy  should 
we  pursue  chemistry  ?"  "  It  is  suggested  that  intellectual 
discipline  is  a  reason  ;  but,  I  ask,  for  what  purpose  ?  Will 
anyone  pretend  that  intellectual  discipline  without  utilitarian 
object,  without  the  possibility  of  using  it  for  the  betterment 
of  society,  is  a  worthy  pursuit  ?  I  think  not.  .  ;  . 
Research  in  chemistry,  apart  from  the  possibility  of  applying 
it  to  the  advantage  of  humanity,  cannot  be  defended.  The 
mastery  of  the  seemingly  unlimited  resources  of  nature  which 


chemistry  achieves  more  and  more,  and  its  use  to  alleviate 
the  misery  and  add  U)  the  happiness  of  mankind,  is  the  only 

worthy  and  effective  defence But,  of  course,  no 

narrow  idea  of  utility  must  be  aimed  at.  Practically  any 
chemical  inquiry  may  lead  to  results  of  material  advantage. 
Certainly,  nothing  could  be  more  mischievous  than  to  make 
a  narrow  immediate  utility  the  test.  .  .  .  On  the  other 
hand,  it  should  not  be  forgotten  that,  in  making  use  of  the 
manifold  advantages  derived  from  the  growth  of  science, 
humanity,  on  its  part,  owes  a  great  debt  to  scientific 
inquirers,  and  ought  to  feel  it  a  sacred  duty  to  do  in  return 
all  in  its  jMwer  by  snpi)ort  and  encouragement  to  fnrtlier 
scientific  research." 

In  connection  with  the  manufacture  of  explosives,  he 
pointed  out  that  the  ability  to  wage  war  was  becoming  more 
and  more  dependent  on  the  work  of  chemists.  When  tlie 
supply  of  mineral  nitrates  is  exhausted,  or  even  before  that 
event,  the  requisite  nitrogen  compounds  will  have  to  be  pro- 
vided in  some  other  way,  and  almost  certainly  they  will  be 
obtained  synthetically  from  the  atmospheric  gases  which  even 
now  are  becoming  a  ajuimercial  source. 

Turning  to  the  present  indiscriminate  elementary  teaching 
and  neglect  of  research,  he  SJiid  "  if  this  is  not  good  for 
scholars  or  students,  it  is  worse  for  masters  or  professors. 
Our  professors  work  '  whole  time  '  at  this  '  sUill-feeding ' 
process,  and  if  they  happen  to  be  strong  men  mentally  and 
physically  they  may  be  able  when  weary  with  work  to  devote 
any  overtime  to — what  I  submit  is  far  the  more  important 
matter  for  the  State — the  advancement  of  science  by  research. 
But  this  pursuit  requires,  for  its  successful  prosecution,  for 
resource  and  initiative  to  be  at  their  best,  that  all  the 
faculties  should  be  in  readiness  in  their  fullest  strength,  free- 
dom, and  adaptability."  In  Germany  this  strain  of  elemen- 
tary teaching  is  more  recent,  and  is  only  now  being  felt. 

"  Sir  Walter  Raleigh  says  that  every  university  is  bound 
to  help  the  poor  .  .  .  but  that  does  not  mean  that  a  uni- 
versity is  doing  good  if  it  lielps  those  who  have  no  special 
bent  for  learned  pursuits  to  acquire  with  heavy  labour  and 
much  assistance  just  so  much  as  may  enable  them  to  pass 
muster  ;  on  the  contrary,  it  is  doing  harm.  I  would  like  to 
invite  the  attention  of  all  who  are  seriously  interested  in  the 
country's  welfare  to  reconsider  the  present  policy  in  the 
teaching  of  chemistry  ;  and  this  applies  also  to  other 
sciences.  For  the  advancement  of  civilisation,  for  the 
increased  welfare  of  the  race  by  the  technical  applications  of 
our  science,  it  is  not  the  indiscriminate  teaching  of  the 
masses  and  the  multiplication  of  examinations  that  is  wanted, 
but  the  training  of  the  few,  of  capable  investigators." 
"  Our  first  endeavour  should  be  to  secure  under  present  con- 
ditions in  the  present  college  or  works  laboratories,  or  in 
laboratories  to  be  specially  provided,  that  capable  men,  of 
whom  we  have  many,  should  be  able  to  devote  themselves  to 
research  without  the  worry  of  teaching  and  examining  or  of 
providing  the  ways  and  means  of  livelihood." 

In  his  address  to  the  British  Association  at  Winnipeg, 
Prof.  Sir  J.  .1.  Thomson  said  :  "  I  have  had  considerable 
experience  with  students  beginning  research  in  experimental 
physics,  and  I  have  always  been  struck  by  the  quite  remark- 
able improvement  in  judgment,  independence  of  thought, 
and  maturity  produced  by  a  year's  research.  Research 
develops  qualities  that  are  apt  to  atrophy  when  the  student 
is  preparing  for  examinations,  and,  quite  apart  from  the 
addition  of  new  knowledge  to  our  store,  is  of  the  greatest 
importance  as  a  means  of  education." 

"  The  object  and  ideal,"  said  Prof.  Senier,  "  is  wrong 
also  in  our  system  of  technical  training.  We  aim  too  much 
at  giving  elementary  instruction  to  artizans,  which,  though 
important  in  itself,  can  never  take  the  place  of  the  higher 
education  of  leaders  or  managers  of  industrial  works.  This 
is  different  in  Germany,  where,  although  the  training  of 
artizans  is  by  no  means  neglected,  the  chief  energy  is  directed 
to  the  training  and  teaching  of  the  smaller  class  of  managers. 
There  is,  too,  in  Germany  a  far  more  intimate 
relation  between  academic  and  industrial  work,  and  the  leaders 
in  each  often  interchange  posts.  In  one  respect  we  have  an 
advantage  over  Germany  ;  it  is  important  that  this  should 
be  understood.  Tbe  higher  technical  instruction  across 
the  Rhine  has  not  been  undertaken  by  the  Universities,  but 
is  carried  out  in  separate  institutions.  With  us  the  Univer- 
sities have  gradually  undertaken,  in  addition  to  the   older 
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technical  suVjjects,  theology,  medicine  and  law,  the  various 
branches  of  engineering  and  agriculture, and  e\en  commeice. 
This,  it  is  to  be  hoj^ed,  will  he  extended,  so  that  the  highly- 
trained  technologist  may  have  the  advantage  of  the  undoubted 
humanising  influence  of  the  rniversitv." 


MINERS'    ELECTRIC    SAFETY    LAMPS. 


Prof.  Archibald  Barr,  President  of  Section  G  (Engi- 
neering), dealt  with  the  a?sthetic  aspect  of  engineering, 
holding  that  the  engineer  failed  in  his  duty  in  so  far  as  his 
works  were  detrimental  to  the  health,  or  destructive  to  the 
property,  of  the  community,  or  in  so  far  as  they  were 
unnecessarily  offensive  to  any  of  the  senses  of  those  who  were 
compelled  to  live  with  them.  Municipal  authorities  would 
spend  large  sums  on  the  adornment  of  the  streets  with  stately 
buildings,  and  on  the  purchase  of  works  of  art — yet  they 
would  tolerate  the  presence  of  unnecessarily  ugly  and  noisy 
ti-amciirs  in  those  streets,  and  draw  a  paltry  income  from  the 
display  of  hideous  advertisements.  The  injuries  and  incon- 
veniencies  resulting  from  engineering  activities  were  due,  he 
considered,  in  almost  all  cases  to  failures  rather  than  to 
successes  ;  the  more  completely  the  engineer  achieved  the 
primary  end  of  his  work,  the  less  was  the  damage  or  injury 
that  could  be  laid  to  his  charge.  The  combustion  of  fuel 
did  little  harm  to  anyone  ;  it  was  the  imperfection  of  the 
combustion  that  was  the  main  cause  of  injury  to  the 
amenities  of  populous  centres.  The  time  was  not  far  distant 
when  the  direct  burning  of  bituminous  coal  in  open  grates 
would  be  looked  upon,  not  only  as  a  source  of  serious  harm, 
but  as  a  culpably  wasteful  practice.  Present  indications 
pointed  to  the  coming  of  a  time  in  the  near  future,  when  the 
power  and  heat  required  for  industrial  and  domestic  purposes 
would  be  distributed  electrically,  in  a  perfectly  inoffensive 
manner,  from  large  central  stations  :  and  even  at  these 
stations  there  would  be  no  pollution  of  the  atmosphere.  In 
his  Presidential  Addi-ess  to  the  Institution  of  Electrical 
Engineers  in  November,  1910,  Mr.  Ferranti  dealt  in  a  most 
masterly  way  with  this,  which  was  undoubtedly  the  greatest 
of  the  many  schemes  at  present  before  the  engineering  pro- 
fession. That  address  read  like  a  chapter  from  a  Piomance 
of  Utopia,  but  unlike  most  of  the  forecasts  that  had  been 
presented  to  us  of  ideal  conditions  in  a  world  of  the  future, 
the  system  which  Mv.  Ferranti  sketched  out,  and  advocated 
with  so  much  knowledge  and  convincing  argument,  did  not 
depend  for  its  reasonableness  on  the  postulation  of  a  j^er- 
fected  humanity.  It  would  not  only  provide  vastly  improved 
conditions  of  life  for  the  community  as  a  whole,  but  it  would 
siitisfy  the  more  selfish  aims  of  the  users  of  power  and  the 
makers  of  machinery,  by  increasing  the  economy  of  produc- 
tion and  stimulating  the  demand  for  mechanical  appliances. 

But  there  were  injuries  which  might  be  inflicted  upon  the 
community  other  than  those  to  health  and  physiail  comfort. 
Every  one  had  some  sense  of  the  beautiful  and  the  comely, 
and  the  engineer  whose  works  needlessly  offended  even  the 
most  fastidious  taste  \vas  acting  contrary  to  the  spirit  of  his 
profession,  at  its  best.  There  had  been  far  too  great  a 
disregard  of  aesthetic  considerations  in  the  e\"eryday  work  of 
engineers.  A  greater  regard  for  artistic  merit  in  their 
designs  would  not  necessarily  lead  to  extravagance,  but, 
in  many  cases,  would  conduce  to  economy  and  efficiency. 

There  ought  to  be  a  closer  connection  tlian  was  usually 
recognised  between  the  work  of  the  engineer  and  that  of 
those  to  whom  the  title  of  artist  was  usually  restricted.  The 
separation  of  the  beautiful  and  the  useful  was  quite  a  modern 
vice.  A  structure  of  any  kind  that  was  intended  to  serve  a 
useful  end  should  ha\e  the  beauty  of  appropriateness  for  the 
purpose  it  was  to  serve.  The  attainment  of  the  highest 
efficiency  brought  with  it  the  greatest  artistic  merit. 
{To  be  ivnliiumL) 


Acton  Transfer.— Mr.  H.  S.  Schultess- Young,  chairman 
of  the  local  Ratepayers'  AssociatioD,  during  whose  chairmanship 
of  the  tr.D.O.  the  transfer  of  the  CouncQ's  electricity  andertaking- 
to  the  Metropolitan  Co.  was  agreed  upon,  has  issued  a  manifesto 
protesting  against  so  important  a  matter  as  the  completion  of  the 
agreement  between  the  parties,  as  reported  in  the  Review  last 
week,  being  hurried  through  a  vacation  meeting,  more  especially 
as  in  view  of  the  long  legal  vacation  nothing  could  have  been  done 
till  October  12th. 


As  announced  in  our  issue  of  the  23rd  ult.,  the  judges 
ai)pointed  by  the  Home  Secretary  in  the  international  com- 
petition for  the  best  miners'  electric  safety  lamp  awarded  the 
first  prize  of  £600  to  Mr.  Farber,  of  Dortmund,  Germany, 
for  the  "  Ceag  "  lamp,  which  has  been  placed  on  the  market 
in  this  country  by  the  "  Ceag  "  Electric  Safety  Lamp  Co., 
of  19,  St.  Dunstan's  Hill,  London,  E.C.  Eight  other  com- 
petitors received  £50  each,  so  that  we  may  assume  that  the 
latter  were  equal  in  merit,  but  much  below  that  of  the 
"  Ceag  "  lamp. 

This  lamp,  which  is  shown  in  fig.  1,  was  designed  at  the 
instance  of  a  German  coalowner  after  one  of  the  worst 
mining  disasters  in  i-ecent  years,  and  is  the  outcome,  there- 
fore, of  practical  necessity  :  tlie  want  of  such  a  lamp  was 
felt  in  (lermany,  as  it  has  Ijcen  in  our  own  eountrv,  and  we 


Fio.  1. — The  Ceag  Safety  Lamp. 

understand  that  some  20,000  have  been  at  work  in  mines  on 
the  Continent  for  some  years.  It  is,  therefore,  beyond  the 
experimental  stage,  and  in  the  course  of  years  has  been 
improved  since  firet  manufactured  until  its  present  state  of 
perfection,  sound  construction,  simplicity,  cheapness  and, 
most  important  of  all,  safety  and  reliability,  has  been 
attained.  The  lamp  consists  of  three  parts — the  accumu- 
lator and  the  "  bottom  "  and  "  top  "  parts — and  weighs  a 
little  over  4  lb.  It  is  so  strongly  constructed  that  it  may  be 
thrown  on  to  a  stone  floor  without  receiving  any  serious 
damage,  and  this  experiment  was  rejieatedly  made  during  the 
practical  trials  carried  out  by  the  judges. 

The  accumulator  consists  of  a  strong  celluloid  casing  and 
two  lead  electrodes,  the  latter  being  *•  ^wed  into  the  lid  of 
the  casing.  They  are  circular  in  sBape,  which  prevents 
warping,  and  gives  considerable  capacity  of  resistance.  The 
acid  is  prevented  from  spilling  by  a  novel  arrangement, 
which  permits  free  escape  of  the  gases.  The  lid  is  detach- 
able, and  so  arranged  that  the  electrodes  may  be  easily 
changed.  Both  pole  ends  are  fitted  with  two  detachable 
contacts  on  springs,  which  form  the  contacts  for  conveying 
the  current  to  the  glow  lamp  :  this  de\  ice  prevents  oxidising 
troubles,  as  they  may  be  easily  cleaned  by  washing  in  warm 
water.  The  accumulator  is  separated  from  the  outer  steel 
casing  by  an  intermediate  space,  and  is  thus  protected  against 
damage  by  rough  usage  or  external  force. 

The  bottom  part  of  the  lamp  is  a  round,  stout  corrugated 
casing  of  heavily  tinned  pressed  steel,  the  bottom  of  which 
is  provided  with  a  small  furrow,  which  keeps  the  accumu- 
lator in  position. 

The  top  part  of  the  lamp  containing  the  glow  lamp  is 
secured  by  a  bayonet  joint  to  the  bottom  casing,  and  is 
locked  by  a  magnetic  lock,  which  can  only  be  opened  by  a 
strong  magnet.  The  connection  between  the  loose  contact 
and  the  glow  lamp  is  eflfected  through  a  brass  segment  which 
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is  insulatel  from  the  body  of  the  liinif),  and  makes  it  possible 
to  switch  the  lif,'ht  on  and  off  i)y  simply  tniiiirifj  the  top  i)art 
while  the  lamp  is  locked.  'I'he  i;lo\v  lamp  is  a  metal- 
filament  lamp  of  1-5  <\i'.,  and  burns  after  cliarf^'ini,' — which 
takes  l-.O  hours — continually  for  a  period  of  1(!  hours.  The 
lamji  bulii  is  protected  by  a  thick  j;lass  dome  in  a  cafje  of 
four  iron  rods,  and  is  placed  between  spiral  sprin<;s,  which 
take  up  any  shock  due  to  a  knock  or  violent  vibration,  and 
hence  it  is  not  so  liable  to  damage  as  bulbs  rigidly  held  in 
position.  The  chief  advantage,  however,  of  this  arrange- 
ment is  that  it  ensures  absolute  safety  against  igniting  fire- 
damp, as  should  this  protecting  bulb  become  broken  the 
electric  circuit  breaks  automatically. 

Some  of  the  advantages  claimed  by  the  makers  of  this 
lamp,  as  compared  with  oil  lamps,  are  :— («)  It  gives  a  good, 
well-distributed,  steady  light  approximately  twice  that  of  an 
ordinary  safety  lamp,  burns  in  any  position,  does  not  tlicker, 
and  the  glass  never  gets  dull  or  clouded  ;  (/>)  the  bright  and 
steady  light  makes  the  miner's  work  easier,  and  enables 
dangerous  breaks  in  the  sides  or  roof  to  be  more  easily  dis- 


On  top  of  the  iron  case  there  is  fitted  a  brass  rin?,  ren- 
dered water-tight  by  means  of  a  rublxir  seating.  Tlie  ring 
and  the  case  are  arranged  to  fit  together,  and  are  Iwjked  by 
means  of  an  iron  pin  worked  by  a  spring,  which  can  only 
be  withdrawn  by  the  use  of  a  pow(!rful  magnet,  and  it  is 
impossible  for  it  to  be  oftencd  except  in  tlie  lamp  cabin. 
On  the  upper  part  of  the  lamp  is  a  stout  brass  wire  cjige  or 
guard  protecting  the  glass  glolie  and  the  glow  lamp.  The 
former  is  of  considerable  thickness,  and  rests  ujjon  a  rubber 
ring,  which  renders  this  part  of  the  lamp  wat«,'r-tight  and 
gas-tight.  The  metid-tilainent  lamp  is  of  the  Aegma  ty]je. 
of  2  CI'.,  2  volts.  It  is  of  the  screw  pattern,  and  is  specially 
designed  with  a  view  to  securing  the  maximum  of  siifety.  It 
has  no  tip,  but  is  sealed  ofT  so  that  the  bulb  is  quite  smooth. 
Between  the  leading-in  wires  there  is  placed  a  little  wall  of 
glass,  so  that  e\en  if  the  lamp  were  destroyed  by  breaking 
the  bulb  and  the  filament,  the  leading-in  wires  could  not  be 
brought  together  so  as  to  ciiuse  a  short-circuit  atid  a 
dangerous  spark.  The  method  of  lighting  the  lamp  is  to 
turn  the  upper  part  in  a  clockwise  direction  relatively  to  the 


Fio.  2. — The  Stach  Safety  Lamp. 

covered  :  (c)  nystagmus  and  other  eye  troubles  are  not  so 
liable  to  be  contracted  ;  and  {d)  there  is  absolute  safety  from 
ignition  of  fire-damp. 

With  regard  to  the  cost  of  installing  these  lamps,  the  makers 
have  not  supplied  any  figures  to  support  their  statement, 
which  is  to  the  effect  that  careful  calculations  made  during 
several  years  at  a  number  of  mines  which  are  equipped  with 
these  lamps  show  that  the  cost  is  not  higher  than  with  an 
oil  lamp  installation.  If  the  makers  can  substantiate  this 
statement  to  colliery  owners  by  practical  demonstration,  it 
practically  removes  the  one  objection  that  can  be  laid  against 
providing  miners  with  electric  lamps  in  place  of  the  uncertain 
and,  we  may  say,  even  dangerous  so-called  "safety "oil  lamp. 
It  is,  at  any  rate,  satisfactory  to  note  that  a  modern  lamp 
cabin,  to  hold  3,000  "  Ceag  "  lamps,  is  now  under  construc- 
tion at  Bull  Croft  Colliery,  near  Doncaster. 

The  "  Stach  "  lamp,  which  obtained  a  prize  of  £50,  is 
shown  in  fig.  2.  This  lamp  is  being  put  on  the  market  by 
the  Electrical  Co.,  Ltd.  As  will  be  seen,  it  consists  of  a 
cylindrical  wrought-iron  welded  case,  carried  on  trunnions 
in  a  stirrup  handle,  which  is  at  the  top  provided  with  the 
usual  spiked  iron  hook  for  the  purpose  of  suspending  the 
lamp  by  driving  the  hook  into  a  wood  prop  during  work. 


1.  Carrying  hook;  2,  Eye  with  rivet;  8,  Washer  for  same ;  4,  Hoop;  6,  Pot; 
5b,  Fitting  ring;  7,  Side  springs;  10,  Side  screws;  11,  Washers  for  same; 
16,  Upper  ring;  18,  Magnetic  lock;  18c,  Covering  plate  for  magnetic  lock; 
19,  Drilled  ebonite  disk;  19c,  Bayonet  ring;  21.  Contact  springs;  38,  Bent 
brass  rods  for  guard  ;  *J3a,  Contact  spring  for  glow  lamp;  24,  Screws  for  con- 
tact springs;  24a,  Lamp  contact  screw;  34,  Patent  bell  glass;  35,  Round 
rubber  fitting  ring  for  same ;  36,  Lampholder ;  38a,  Nickel  reflector ; 
89,  Patent  glow  lamp;  40,  Accumulator;  41,  Rubber  plug;  42,  Gas  oatlet 
cartridge. 

Fio.  3.— Stach  Lamp,  Type  R. 


lower  part.  This  causes  the  contact  springs  to  slide  over 
the  terminals  of  the  accumulator,  thus  ensuring  a  good 
rubbing  cont^ict.  Switching  off  is  performed  by  reversing 
this  operation.  There  is  no  perceptible  spark  at  opening  or 
closing  the  circuit,  and  lengthy  experiments  have  been  carried 
out  which  have  proved  that  the  ignition  of  inflammable  gas, 
either  inside  or  outside  the  lamp,  is  impossible. 

The  accumulator  consists  of  a  2-volt,  round,  semi-dry 
lead  accumulator,  in  a  celluloid  case.  It  is  so  constructed 
that  it  not  only  always  fits  down  into  the  proper  position  in 
the  case,  but  it  cannot  be  put  on  the  chargmg  board  in 
the  reverse  direction.  This  is  very  simply  effected  by  means 
of  a  celluloid  projection  fixed  eccentrically  on  the  bottom  of 
the  cell.  The  electrodes  are  wrapped  in  glass  wool,  which 
absorbs  some  two-thirds  of  the  sulphuric  acid  used  as  elec- 
trolyte, and  the  plates  are  so  prepared  that  they  are  able  to 
stand  rapid  discharge,  and  can  also  be  left  for  many  months 
in  a  discharged  condition  without  being  seriously  damaged. 
In  consequence,  they  may  be  charged  and  discharged  over 
200  times  before  their  useful  life  is  exhausted.  A  special 
stopper  is  provided  to  prevent  the  escape  of  acid,  even  if  the 
cell  be  inverted,  and  to  render  harmless  any  gas  evolved 
during  discharge,  and  should  any  very  small  drops  of  acid 
come  through  with  the  gas,  they  are  taken  up  by  a  small  and 
easily-replaced  piece  of  absorbent  material.  The  terminals 
consist  of  substantial  lead  blocks  properly  marked  "posi- 
tive "  and  "  negative,"  and  the  celluloid  case  is  hermetically 
sealed,  with  the  exception  of  the  special  stopper  above 
described. 

The  lamp  £;ives  2  f.P.,  and  after  charging  will  burn  for  a 
period  of  14  hours.  The  accumulator  should  be  charged  with 
a  current  of  li  amperes  for  12  hours. 

A  concavenickel  or  aluminium  reflector  may  be  provided 
if  desired,  so  as  to  project  the  light  in  any  direction,  or  to 
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shield  tlie  eyes  during  use.  The  lamp  is  already  in  use  in 
considerable  numbers,  and  the  cost  of  operation  has  been 
proved  to  compare  favourably  with  that  of  the  ordinary 
safety  lamps. 

Its  weight,  however,  when  ready  for  use,  is  about  fi  lb., 
which  is  a  serious  objection,  and  we  would  strongly  advise 
the  makers  to  have  the  weight  reduced  if  this  can  possibly 
be  done. 


was  found  that  the  reversal  of  the  current  would  give  bette- 
results.  The  cost  of  the  plates  has  been  frreatly  reduced  by  the 
substitution  of  cast-iron  for  the  aluminium  which  was  first  tried. 
The  aluminium  plates  gave  good  results,  but  they  were  very 
costly,  and  decomposed  so  rapidly  that  their  expense  was  pro- 
hibitive. The  cast-iron  was  substituted,  and  by  sheathing  the 
upper  edge  of  the  plater  with  copper,  excessive  decomposition  was 
prevented. 


AN     ELECTRICAL     SEWAGE     DISPOSAL 
PLANT. 


A    NEW    THREE-WIRE    DIRECT-CURRENT 
GENERATOR. 


An  article  by  C.  L.  Edholm,  which  appeared  recently  in  the 
Canadian  Enii'nicer,  describes  some  American  adaptations  of  the 
electrolytic  process  of  sewage  treatment.  Two  plants  are  in  opera- 
tion in  the  West,  and  a  third,  of  three  times  the  capacity,  is  being 
cpntructed  at  a  cost  of  Sl.5,0011.  These  plants  may  be  seen  in  service 
at  Santa  Monica,  near  Los  Angeles,  California,  and  in  Oklahoma 
City,  and  in  the  latter  town  a  second  plant  was  ordered  after  a 
thorough  trial  of  the  one  now  operating. 

The  purifying  of  water  by  electrolysis  has  been  known  for  some 
time,  but  it  was  only  in  late  years  that  experiments  were  success- 
fully made  with  the  view  of  destroying  the  disease  germs  in 
sewage  and  eliminating  offensive  odour  by  the  use  of  electrodes. 

The  process  may  be  described  briefly  as  follows  :  The  raw  sewage 
is  allowed  to  flow  through  wooden  flumes  having  a  length  of  30  ft., 
a  width  of  22  in.  and  a  depth  of  18  in.  Ten  sets  of  electrodes  are 
placed  in  each  flume,  being  composed  of  cast-iron  plates  set  \  in. 
apart  and  having  the  dimensions  of  9  in.  x  24  in.  and  a  thickness 
of  i\  in.  These  electrodes  receive  a  current  of  700  to  800  amperes 
at  2  to  3  volts,  and  as  the  sewage  flows  slowly  through  the  flumes, 
it  is  speedily  purified.  The  odour  is  instantly  "  killed,"  so  that  there 
is  no  offence  to  the  nostrils,  even  to  one  standing  directly  over  the 
flumes.  But  this  is  not  all  ;  the  liquid  is  clarified  as  well,  and 
practically  all  the  germs  ate  destroyed,  preventing  further  putre- 
faction and  making  it  possible  to  discharge  the  sewage  into  a  river 
or  upon  land  for  irrigation  purposes,  without  danger  to  health. 
This  is  not  a  case  of  the  germs  being  electrocuted,  but  is  due  to 
chemical  changes  brought  about  by  the  decomposition  of  the  metal 
in  the  electrodes.  Just  how  this  is  done  has  been  determined  by 
chemical  analysis,  but  the  results  are  plain  to  the  most  casual 
observer. 

The  electrical  equipment  of  the  Oklahoma  City  plant  consists  of 
a  7J-H.P.  alternating-current  motor  direct  connected  to  a  3-KW. 
multipolar  direct-current  generator  and  exciter,  all  resting  on  a 
single  bedplate.  The  combination  delivers  to  the  copper  cable 
conductors  800  to  900  amperes  at  a  voltage  of  lJ-3,  these  being 
the  limits  between  which  the  desired  results  are  obtainable,  varying 
somewhat  with  the  character  of  the  sewage.  A  double-pole  double- 
throw  knife  switch  allows  the  reversal  of  the  current  at  pleasure, 
and  a  knife  switch  at  the  upper  end  of  each  flume  cuts  on  or  oft" 
the  current  for  that  flume.  Owing  to  the  high  amperage,  as 
compared  to  the  low  voltage,  the  switches  and  conductors  are  neces- 
sarily heavy.  If  only  one  flume  is  used,  the  ammeter  is  set  at  270 
or  300. 

The  Santa  Monica  plant  has,  in  addition,  a  centrifugal  pump, 
which  is  operated  by  electricity  and  used  for  raising  the  sewage 
from  a  reservoir  to  the  level  of  the  flumes,  but  this  is  caused  by 
local  topographical  conditions,  as  elsewhere  it  might  be  convenient 
to  construct  the  plant  on  a  lower  level  than  the  basin. 

The  cost  of  current  will  vary  in  different  cities,  but  the 
electrodes  need  but  little  (the  bill  for  an  entire  year  at  Santa 
Monica  was  only  Sl.i2'9,">),  and  the  expense  of  repairs  and  replace- 
ment of  plates  is  slight.  One  attendant  can  care  for  the  plant, 
or  even  two  or  three  If  they  are  conveniently  located  for  going 
back  and  forth  between  them,  as  they  require  hardly  any  work. 

Cleaning  of  the  plates  is  done  by  means  of  revers.il  of  the  current, 
while  the  use  of  a  garden  hose  a  few  minutes  each  day  cleans  out 
the  flumes  and  washes  off  the  plates. 

Very  limited  space  is  sufficient  to  house  such  a  plant.  In  Okla- 
homa City,  a  building  18  ft.  -■■  .50  ft.  and  lOJ  ft.  high  encloses  a 
system  of  three  flumes  that  handles  three-quarters  of  a  million 
gallons  a  day.  In  Santa  Monica,  no  ground  surface  is  required, 
the  plant  being  installed  under  Colorado  Avenue,  at  the  head  of  the 
pleasure  pier  owned  by  the  city.  This  pier  is  a  popular  resort,  in 
spite  of  the  fact  that  the  city's  sewage  is  treated  right  below  it 
and  discharges  into  the  sea  at  its  outer  end.  Most  people  are 
unaware  of  such  a  plant  being  in  the  vicinity,  indicating  that  it  is 
in  no  sense  a  nuisance.  To  show  what  it  accomplishes,  it  may  be 
stated  that,  for  a  few  days,  the  plant  was  closed  and  the  raw  sewage 
discharged  into  the  ocean.  Protests  were  heard  at  once  from 
visitors  and  residents,  but  when  it  started  again,  all  complaints 
ceased.  In  Oklahoma,  the  conditions  were  quite  different,  as  the 
outfall  was  in  a  dry  gulch,  which  was  shunned,  and  its  vicinity 
rendered  useless  for  any  purpose.  Now  that  the  discharge  has  been 
electrolytically  treated,  the  air  is  not  contaminated.  In  fact,  such 
water  could  be  used  for  irrigation,  and  its  great  proportion  of 
fertilising  content  put  to  good  use. 

The  two  plants  described  can  be  reproduced  for  $15,000  each. 
Many  costly  features  have  been  eliminated  since  the  first  one  was 
installed.  The  heavy  and  expensive  magnets,  once  considered 
necessary,  have  been  discarded,  and  an  elaborate  system  of  clean- 
ng  the  electrodes  by  high-pressure  steam  was  abandoned  when  it 


In  a  note  in  the  Khrtrinil  World,  Mr.  C.  L.  Pilger,  jun.,  describes 
a  form  of  three-wire  generator  now  on  the  market  which  deserves 
attention  on  account  of  its  excellent  characteristics  as  regards 
eificieucy,  stability  of  voltage  and  simplicity.  This  machine  is 
similar  to  the  ordinary  two-wire  generator,  except  that  it  has  an 
auxiliary  winding  so  distributed  over  the  face  of  the  armature 
that  the  average  field  in  which  it  moves  is  always  uniform.  Any 
tendency  toward  flickering  is  therefore  reduced  to  a  minimum. 
Furthermore,  the  auxiliary  winding  forms  a  circuit  in  parallel  with 
part  of  the  main  winding  and  generates  useful  energy  all  the  time. 


DOUBLE-WlNDINfl    ThREE-WiEE  GENEEATOR. 


even  when  the  load  is  balanced.  Hence,  the  overload  capacity  of 
such  a  machine  is  considerably  increased.  When  balance  coils  are 
used  there  is  considerable  loss  while  the  machine  is  in  operation, 
whether  the  load  is  balanced  or  not. 

When  it  is  considered  that  the  machine  with  the  auxiliary 
winding  has  only  one  collector  ring  and  no  additional  apparatus  of 
any  kind,  its  simplicity  and  efficiency  as  compared  with  other 
systems  will  readily  be  understood.  The  relative  arrangement  of 
the  armature  and  auxiliary  winding  is  shown  in  the  accompanying 
diagram,  where  1  is  the  main  winding,  2  the  auxiliary  winding, 
3  the  slip-ring,  and  4  the  commutator.  For  the  sake  of  simplicity 
only  three  windings  are  shown,  but  in  practice  there  are  usually 
more. 

The  voltage  of  the  neutral  wire  is  always  the  sum  of  the  voltages 
generated  in  the  coils  that  are  in  series  between  the  collector  ring 
and  one  of  the  brushes,  and  this  voltage  is  just  one-half  the  voltage 
generated  by  the  main  winding. 


PROCEEDINGS    OP    INSTITUTIONS. 


Electric  Cooking'. 

In  the  course  of  a  paper  read  by  Mr.  Albert  Vaix  before  the 
Institition  of  Electeical  Engineebs  (Cape  Town  Local 
Section),  on  June  19th,  1912.  the  author  said,  with  regard  to 
extended  tests  in  his  own  household  : — 

Two  years  ago  we  carried  out  tests  with  what  apparatus  was 
then  in  town,  and  taken,  so  to  speak,  off  the  shelves,  and  our  costs, 
excluding  boOing  water  for  washing-up  and  such-like  purposes, 
worked  out  at  an  average  of  2i;s.  3d.  per  month.  Taking  the  pre- 
vious 12  months  of  gas  cooking  supplemented  by  all  hot  water 
required  for  such  purposes  as  washing-up  or  baths,  it  worked  out 
at  an  average  of  19s.  per  month  exactly  :  or,  in  other  words,  if  all 
oil,  gas  and  outside  coal  or  wood  fires  had  been  taken  into  consider- 
ation, I  have  no  doubt  the  cost  would  have  approached  within  2s. 
or  33.  of  electricity. 

But  even  supposing  the  very  worst  case,  and  that  electricity 
is  2.5  to  30  per  cent,  dearer  than  gas,  the  advantages  are  so  great 
that  it  will  pay  the  ordinary  householder  to  install  it,  apart  from 
any  consideration  of  saving  in  meat  (our  own  butcher's  bill  has 
been  reduced  quite  appreciably  since  we  used  nothing  but  electricity 
for  cooking  purposes,  and  this  appreciable  saving  amounts  to  2.->  per 
cent.).  Coming  to  more  recent  tests,  we  have  been  using  electricity 
exclusively,  with  no  oil,  gas  or  coal  to  supplement  it — that  is  to  say 
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all  water  required  for  wasbincr-up  and  kitchen  pnrposea  has  been 
boiled  on  the  "  Trioity  "  stove,  and  our  bill  is  about  2(l9.  per  month 
(at  2jd.  per  unit). 

Gnu  ou^ht  to  adil  here  that  all  waHhing-  and  ironing  in  done  at 
homo,  and  all  the  ironintr  ifl  done  on  a  "Trioity  "  stove.  Moreover, 
all  cakes  and  pastry  are  baked  in  the  electric  oven,  and  when  coni- 
piirintr  with  the  low  fi(.'ur<H  put  forward  by  some  people  for  (;as 
and  oil  cooking  the  ((ucstions  sliould  always  be  naked — How  much 
cake  is.  bought  and  how  much  is  paid  for  ironint;  (as  part  of  the 
washini,')  per  month  .'  m 

This  reiluction  is  due  partly  to  the  much  greater  efliciency  of  the 
hot  plat«  or  disk-stove  system,  and  partly  to  a  reduction  in  price  of 
electricity  from  3d.  to  2ld.  per  unit,  as  otherwise  our  bill  would 
have  been  increased,  due  to  using  electricity  cxcluBivcly. 

There  is  one  other  point  to  touch  upon,  and  that  is  one  which 
appeals  to  us  all— partly  to  the  ladies,  because  of  their  servants, 
and  to  us  (as  entrineers")  for  the  upkeep,  and  that  is  the  ease  of 
handling  and  safety  from  burning  or  shock.  You  may  say,  "  It  all 
seems  very  nice,  and  if  you  are  handling  it  yourself  it  will  be 
economical,  but  the  moment  my  servants  use  it  it  will  go  all  wrong, 
and  they  will  leave  on  the  switches',  4ic."  Now.  I  ask  you  to 
examine  this  aiiparatus,  and  say  what  can  a  servant  do  to  harm  it, 
except,  perhaps,  throw  a  bucket  of  cold  water  over  it — and  even 
that  I  should  question,  although  1  have  not  tried  it — and  let 
the  apparatus  get  dirty  .'  This  is  very  easily  remedied,  and  it  is  so 
easy  for  the  housewife  to  occasionally  supervise  and  see  that  every- 
thing is  kept  bright  and  clean.  This  is  so  far  as  the  womenfolk 
are  concerned.  I  now  turn  to  the  menfolk  and  ask,  can  anything 
be  more  mechanical  and  a  better  job  than  the  flexible  connections 
to  the  stove  .'  Mxamine  the  joints  of  the  tiexible  with  the  stove,  and 
with  the  plug,  and  I  think  you  will  agree  with  me  that  it  is  a 
firstclikss  and  thoroughly  reliable  job. 

I'inwlly,  please  don't  think  that  electrical  cooking  is  for  the 
wealthy  or  well-to-do  only.  The  cost  of  operation  is  within  reach 
of  most  of  <is,  and  it  is  so  simple  and  cleanly  to  operate,  that  nine 
out  of  ten  ladies  will  prefer  to  do  their  own  cooking,  or,  at  any 
rate,  a  great  part  of  it— particularly  the  pastry  and  fancy  cooking 
— rather  than  leave  it  to  the  servants,  and  the  initial  cost  can  be 
got  over  by  hiring  the  apparatus  from  the  Corporation. 


Steam  Itc't^enorativo  Accumulators. 

By  1).  1!.  MoRisON. 

{Abstract    of  pupcr  read  Iffore   the   INSTITUTION  OF    Engineebs 
AND   SHIPBUILDEBS   IN   SCOTLAND,    March    Vith,    l'.)12.) 

The  practical  result  of  the  development  of  exhaust  and  mixed 
pressure  turbinps  has  been  that,  on  land  alone,  nearly  two  million 
horse-power  of  electrical  energy  is  being  generated  by  means  of 
exhaust  steam  which  had  been  previously  wasted. 

A  number  of  pits  are  served  in  the  West  of  Fife  district  with 
overhead  tranMnission  lines  from  generating  stations  situated  at 
Aitken  Pit  and  Mary  Pit.  The  tiiuipment  of  the  latter  consists 
of  a  7,".0-KW.  mixed-pressure  turbo-alternator,  the  system  adopted 
being  three-phase  alternating-current  at  a  pressure  of  3,000  volts, 
and  a  periodicity  of  50  cycles.  The  turbine  is  of  the  "  Curtis " 
impulse  type,  and  is  supplied  with  live  steam  at  an  absolute  pressure 
of  12.">  lb.  per  sq.  in.  at  the  turbine  stop-valve,  the  exhaust  steam 
being  delivered  at  a  pressure  of  Hi  lb.  absolute.  This  exhaust  steam 
is  derived  principally  from  a  pair  of  3S-in.  by  72-in.  winding  engines, 
making  .S3  revolutions  per  wind  and  about  5o0  winds  in  K!  hours. 
The  diameter  of  the  drum  is  20  ft.,  the  depth  of  the  shaft  340 
fathoms,  and  about  two  tons  of  coal  are  raised  at  each  wind.  The 
engine  makes  33  revolutions  per  wind.  The  first  six  revolutions 
of  the  engine,  during  acceleration,  are  made  on  steam  at  a  pressure 
of  126  lb.  per  sq.  in.  absolute  without  cut-off  ;  the  following 
18  revolutions,  at  full  speed,  are  made  on  one-third  cut-off,  and  the 
remainder,  during  retardation,  with  no  steam  ;  therefore,  approxi- 
mately 322  lb.  of  steam  are  delivered  during  the  first  seven  or  eight 
seconds,  and  323  lb.  during  the  following  18  seconds,  making  a 
total  of  645  lb.  of  steam  per  wind.  This  quantity  of  steam  is 
delivered  into  the  accumulator  about  31  times  per  hour,  making 
an  average  of  20,000  lb.  of  steam  per  hour  delivered  into  this 
apparatus,  which  is  9  ft.  in  diameter  by  30  ft.  long.  The  turbine 
carries  a  steady  average  load  of  about  7.5  per  cent,  of  the  total,  and 
during  the  winding  period  the  power  is  derived  entirely  from 
exhaust  steam.  The  only  exhaust  steam  supplied  to  the  accumulator, 
in  addition  to  that  supplied  by  the  winding  engines,  is  obtained 
from  a  small  electric-power  engine  carrying  an  average  load  of 
about  ISO  KW.  In  connection  with  the  regenerative  effect  of  the 
accumulator,  and  the  use  of  exhaust  steam  at  the  lower  ranges  of 
absolute  pressure,  it  is  of  interest  to  note  that,  when  the  winding 
engine  is  not  at  work,  and  there  is  a  load  of  about  li")  KW.  on  the 
turbine,  the  exhaust  steam  from  this  reciprocating  engine  maintains 
the  load  at  an  inlet  pressure  of  between  ;i  and  12  lb.  per  sq.  in. 
absolute. 

Experience  has  shown  that  the  cost  of  production,  including 
12-5  per  cent,  interest  and  depreciation  on  the  capital  outlay  for  the 
complete  station  equipment,  has  been  as  low  as  '18d.  per  unit,  and 
rarely  exceeds  ■2d.  per  uiiit. 

Fig.  1  is  a  heat-balance  diagram  showing  the  distribution  in  the 
various  parts  of  an  installation  utilising  exhaust  steam  from  an 
intermittently-running  reciprocating  engine.  After  deducting  the 
losses,  the  useful  energy  generated  by  the  exhaust-steam  turbine 
is  equal  to  that  of  the  reciprocating  engine,  or  a  gain  of  100  per 
cent. 

Prof.  Rateau's  original  accumulator  consisted  of  a  reservoir 
comprising  a  aeries  of  metal  trays  containing  water,  placed 
vertically  above  one  another,  or  as  an  alternative  a  large  quantity 


of  old  rails  piled  together  so  ns  to  provide  space  for  the  free 
circulation  of  the  steam.  This  was  very  costly,  by  reason  of  its 
size  and  weight.  Prof.  Ilateau  then  employed  water  as  the  heat- 
absorbing  medium  and  effected  the  condensation  of  the  steam  by 
passing  it  through  submerged  apertures. 

An  accumulator  of  this  type  consists  of  a  cylindrical  vessel 
about  half  filled  with  water.  Four  oval  tubes  longitudinally 
disposed  in  pairs  below  the  water  level  are  perforated  on  their 
adjacent  sides  with  rows  of  small  holes.  The  tubes  being  con- 
nected to  the  steam  supply  pipe,  the  steam   on  entering  passes 


^ 


.^ 


t 

\ 

•    .''.«« 

it  fin  "O*" 

.',"..,  •' 

■  'V,*- 

••    ••"•• 

^;^ 

Fig.  1.— Heat  Bal.wce  Diagram. 


Fig.  2. — Circulating  Unit, 
Bateau-Morison  System. 


through  the  holes  into  the  water  l)y  which  it  is  entirely  or  in  part 
condensed,  and  the  issuing  streams  by  causing  an  active  circulation 
of  the  water  tend  to  equalise  its  temperature. 

The  heat  absorbing  capacity  of  this  type  of  accumulator  depends 
on  the  quantity  of  water  it  contains  and  the  temperature  range 
through  which  it  works.  As  an  illustrative  example,  suppose  the 
safety  valve  on  the  accumulator  is  loaded  to  2  lb.  above  atmos- 
pheric pressure,  and  the  exhaust-steam  admission  valve  on  the 
turbine  shuts  off  when  the  pressure  in  the  accumulator  falls  to 
13  lb.  absolute,  or  3J  in.  of  vacuum  ;  then  the  temperature  range 
is  from  2ls°  to  2ii6°  F.,  and  the  number  of  heat  units  which  can 
be  theoretically  absorbed  per  ton  of  contained  water  is  equal  to 
26,880.  This  is  equivalent  to  73(i  cb.  ft.  of  steam  at  atmospheric 
pressure,  and  on  this  assumption  1  cb.  ft.  of  water  can  absorb 
19'5  cb.  ft.  of  steam.  The  action  of  the  apparatus  depends  on  the 
physical  principle  according  to  which  a  body  of  water  having 
taken  up  heat  will  give  off  steam  when  the  pressure  is  reduced. 

In  the  working  of  a  colliery  winding  engine,  the  period  of 
acceleration  is  about  one-fifth  of  the  total  period,  so  that  during 
acceleration  the  amount  of  exhaust  steam  may  be  many  times  the 
average  and  tail  off  to  nothing  before  the  wind  is  completed.  In 
rolling  mill  work  the  effect  is  similar,  but  the  periods  are  shorter. 

The  duration  of  the  stops  to  be  bridged  varies  for  different 
services,  but  in  the  majority  of  cases  may  be  taken  at  Gii  seconds  in 
colliery  work,  and  from  30  to  45  seconds  in  rolling-mill  work. 
Exhaust-steam  turbines  are  usually  designed  for  an  average 
admission  pressure  of  16'5  lb.  per  sq.  in.  absolute,  and  it  has 
hitherto  been  customary  to  provide  for  a  pressure  range  from  1 8  to 
15  lb.  per  sq.  in.,  or  a  corresponding  temperature  range  of  10°  F. 
There  is,  however,  no  reason  why  a  lower  ranee  should  not  be 
adopted,  and  there  are  a  number  of  plants  at  work  in  this  country 
in  which  the  back  pressure  never  rises  more  than  J  lb.  above 
atmospheric  pressure,  and  in  which  the  pressure  in  the  accumulator 
drops  to  12  lb.  per  sq.  in.  absolute,  or  5i  in.  of  vacuum.  In  such 
cases  it  is  advisable  to  fit  a  self-acting  valve  in  the  exhaust  main, 
between  the  accumulator  and  the  exhaust  of  the  engine,  which 
closes  as  soon  as  the  flow  of  exhaust  steam  stops  and  prevents  a 
vacuum  reaching  the  reciprocating  engine.  This  is  of  importance 
in  the  case  of  winding  engines,  as  their  regular  manipulation  is  not 
interfered  with,  and  air  leakage  into  the  system  is  avoided. 

The  factors  which  determine  the  size  of  a  heat  accumulator,  for 
any  given  proposition,  depend  on  the  quantity  of  contained  water, 
its  range  of  temperature,  the  time  available  for  regeneration,  the 
area  of  water  surface  and  its  efficiency. 

Let  w  =  lb.  of  steam  to  be  regenerated  per  second  :  w  =  lb.  of 
water  contained  in  the  accumulator  :  T  =  period  of  regeneration  in 
seconds  ;  L  =  latent  heat  per  lb.  of  steam  regenerated  :  t  =  tem- 
perature difference  of  the  water  in  the  accumulator  at  the  beginning 
and  end  of  regeneration.  The  latent  heat  L  is  nearly  constant,  and, 
assuming  it  to  be  so,  the  total  heat  of  steam  regenerated  above  the 
temperature  of  the  water  is  w  X  T  x  L  in  b.th.u.,  and  the 
quantity  of  heat  energy  stored  in  the  accumulator  available  for 
regeneration  is  "•  x  ?  B  th.u.     Hence  w  X  T  x  l  -  -  ^  '  "'••'•*■ 


w  X  t,  which 
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rtetermines  the  size  of  the  accumulator.  From  this  equation  it  is 
seen  that  the  capacity  is  independent  of  the  time  of  absorption  ; 
also  that,  in  order  to  obtain  maximum  efficiency,  it  is  necessary  for 
the  whole  body  of  contained  water  to  be  at  a  uniform  temperature 
when  regreneration  commencep.  Therefore,  in  order  closely  to 
approach  this  ideal  result,  a  very  effective  method  of  circulating 
the  whole  mass  of  water  must  be  adopted.  After  a  very  exhaustive 
series  of  tests,  the  arrangement  of  nozzle  placed  within  a  vertical 
circulation  tube,  fig.  2.  was  found  to  give  by  far  the  best  results. 

In  plan  the  nozzle  is  in  the  shape  of  a  star  having  radial  arms, 
each  of  which  is  provided  with  a  narrow  slot  on  its  upper  surface, 
through  which  the  steam  passes  in  films,  thereby  exposing  a  large 
surface  area  to  the  upwardly-induced  streams  of  water  that  tiow 
between  the  arms.  It  is  placed  about  '.<  in.  below  the  water  level, 
and  the  steam  supply  is  by  a  tube  connected  to  the  main  steam 
supply  pipe  which  is  situated  in  the  steam  space  cf  the  accumulator. 
The  nozzle  is  fixed  centrally  within  a  circulating  tube  which 
extends  from  the  bottom  of  the  accumulator  up  to  the  water  level. 
There  can  be  no  short  circuiting  of  the  water  with  this  arrange- 
ment, as  the  entire  volume  within  the  effective  range  of  the  tube  is 
compelled  to  travel  from  the  bottom  to  the  top.  Having  decided 
what  shall  be  the  normal  resistance  of  steam  flow  through  the 
nozzle,  each  unit  is  so  proportioned  that  the  kinetic  energy  of  the 
steam  jets  is  practically  wholly  absorbed  in  circulating  through  the 
guide  tube  the  greatest  volume  of  water.  Circulation  by  multiple 
units  in  the  manner  described  has  been  proved  to  be  extremely 
efficient  in  practice,  and  the  merits  of  the  arrangement  are  fully 
recognisf  d  by  Prof.  Rateau.  The  velocity  of  the  ascending  column 
of  water  is  so  quickly  established  that  the  difference  of  temperature 
between  the  top  and  bottom  is  within  2°  F.  at  the  end  of  a  normal 
period  of  absorption. 

After  a  period  of  regeneration,  and  when  the  pressure  in  the 
steam  space  of  the  accumulator  is  at  a  minimum,  any  sudden  rush 
of  steam  causes  undue  back  pressure  on  the  primary  engine  by 
reason  of  the  very  high  speed  of  steam  through  the  nozzles,  and  as 
the  circulating  efficiency  is  at  a  maximum  at  the  noimal  pressure 
for  which  the  nozzles  are  proportioned,  it  follows  that  any  excess  of 
pressure  is  very  disadvantageous.  But  if  a  by-pass  valve  is  fitted 
between  the  discharge  pipe  from  the  primary  engine  and  the  supply 
pipe  to  the  turbine,  and  is  loaded  at  a  pressure  slightly  above  that 
for  which  the  nozzles  are  designed,  then  the  predetermined  back 
pressure  on  the  primary  engine  will  never  be  exceeded,  and  will 
always  be  associated  with  the  best  conditions  for  effective  circula- 
tion. Such  a  combination  of  apparatus,  by  effectually  overcoming 
a  difficulty  which  has  often  been  experienced  in  practice,  greatly 
enhances  the  value  of  accumulators  of  this  type. 


steam  feed-water  heater  when  the  heating  steam  is  delivered  inter- 
mittently, and  the  feed  reservoir  is  of  considerable  capacity.  A 
heater  on  this  system  fitted  in  a  forge  effected  a  saving  of  10  per 
cent,  in  the  cost  of  coal  over  a  year's  working. 


Fig.  4.— Feeko-Concbete  Construction  of  Accumulator. 


The  great  desideratum  in  a  heat  accumulator  is  rapidity  of 
absorption,  especially  at  periods  of  abnormal  supply,  so  that  as 
much  steam  as  possible  is  condensed.  If,  during  the  period  of 
absorption,  the  pressure  in  the  steam  space  in  the  accumulator  is 
maintained  above  the  pressure  corresponding  to  the  temperature  of 
the  water,  it  follows  that  ebullition  will  be  delayed,  and  condensa- 
tion, and,  therefore,  rapidity  of  heating  will  be  promoted.  This 
relative  increase  may  be  secured  by  arranging  a  by-pass  connec- 
tion between  the  steam  supply  pipe  to  the  nozzles  and  the  steam 
supply  pipe  to  the  turbine,  the  connection  being  provided  with  a 
throttle  valve  which  may  be  automatic,  but  which  can  be  so 
adjusted  or  set  as  to  meet  the  condition  of  any  particular  installa- 
tion satisfactorily. 

It  is  sometimes  convenient  to  convert  old  boiler  shells  into 
accumulators,  but  the  old  boiler  proposition  is  advisable  only  if  the 
boiler  is  in  good  condition,  as  if  it  is  defective,  the  natural  sequel 
will  be  costly  repairs,  continual  annoyance,  and  ultimate  replace- 
ment. A  construction  of  accumulator  which  has  the  merit  of 
strength  and  simplicity  consists  of  curvilinear  cast-iron  sections 
built  together  by  flanged  joints.  Cast-iron  is  less  susceptible  to 
corrosion  than  steel,  whilst  the  requirements  of  manufacture 
prevent  any  undue  liberties  being  taken  with  the  thickness  of  shell. 

A  very  recent  design  of  accumulator  is  shown  in  fig.  i,  and 
consists  of  a  ferro-concrete  tank,  the  steam  inlet  and  outlet  being 
by  concentric  pipes.  The  arrangement  of  interior  fittings  is  very 
simple,  and  the  entire  construction  offers  considerable  possibilities. 

In  all  exhaust-steam  plants  there  are  times  when  the  steam 
supply  from  the  primary  engine  is  greater  than  can  be  taken  by  the 
turbine  and  absorbed  by  the  accumulator ;  under  such  conditions 
the  surplus  escapes  either  (1)  to  the  atmosphere  ;  (2)  is  by-passed  to 
the  condenser  :  or  (3)  may  be  utilised  for  feed  heating.  The  first 
two  represent  highly  wasteful  practice  ;  the  third  alternative 
results  in  maximum  efficiency. 

A  regenerative  accumulator  is  under  consideration,  which  will 
contain  500  tins  of  water,  and  wUl  supply  a  1,500-KW.  turbine  for 
a  bridge  period  of  1  .">  minutes. 


Fli;.    3. — ACCUMULATOB   WITH    END   COVEE  REMOVED. 


In  the  practical  working  of  accumulators,  the  presence  of  oU  has 
been  found  to  have  a  very  degrading  effect  on  efficiency.  By  far 
the  most  serious  effect  is  on  the  regeneration,  as  the  time  lag  is  so 
great  that  the  pressure  has  to  fall  1  i  lb.,  or  CO  per  cent,  of  a  total 
range  of  H  Hi.,  before  the  normal  regeneration  is  established.  An 
accumulator  with  clean  water  is  100  per  cent,  more  efficient  than 
one  in  which  a  film  of  oil  covers  the  water  surface. 

A  device  which  is  completely  successful  in  overcoming  this 
very  serious  practical  difficulty  has  been  evolved.  The  top 
of  each  circulating  tube  terminates  in  a  cowl,  and  as  all 
the  cowls  discharge  longitudinally  in  the  same  direction,  a 
surface  wave  or  current  is  set  up  which  continuously  and 
effectively  forces  oil,  scum,  and  all  floating  impurities  towards 
one  end  into  a  quiescent  collecting  chamber,  from  which  they 
are  drained  away  periodically  or  continuously  as  may  be  desired. 
The  oil  is  guided  into  the  chamber  by  plates  extending  above  and 
below  the  water  line,  the  entrance  being  through  a  port  which 
may  be  covered  by  a  non-return  valve.  The  cleansing  action  is 
continuous  and  the  scumming  automatic. 

The  multiple-unit  circulator  is  also  very  valuable  as  an  exhaust- 


Carne?:ie  Hero  Fund.— At  the  monthly  meeting  of  the 
Carnegie  Hero  Fund  Trustees  on  August  2itth,  a  case  was  con- 
sidered in  which  David  Roberts,  labourer  (4.5),  in  the  employment 
of  Jlessrs.  Renton  &  Fisher,  Ltd.,  steel  founders,  Bathgate,  on  July 
8th  last  was  killed  while  going  to  the  assistance  of  a  fellow- 
workman  who  had  been  injured  by  an  electric  shock  at  the  works 
of  Messrs.  Renton  A:  Fisher.  The  electric  current  had  set  a  crane 
on  fire,  and  made  "  live  "  the  earth  about  the  same,  and  in  attempt- 
ing to  extinguish  the  flames  by  throwing  water  on  the  crane,  a 
moulder,  named  John  Drake,  received  a  severe  shock  and  fell  on 
the  opposite  side  of  the  crane.  He  was  carried  aside  and  artificial 
respiration  was  resorted  to.  Roberts  volunteered  to  assist,  and 
started  at  once  to  run  across.  He  was  warned  to  keep  clear  of  the 
crane,  but  Roberts  in  his  haste  to  rescue  either  did  not  hear  or 
declined  to  heed  the  warning  and  ran  the  shortest  way,  which  took 
him  into  the  danger  zone.  When  passing  the  crane  he  touched  the 
handle  and  fell.  He  was  immediately  pulled  aside  and  first  aid 
treatment  was  applied,  but  all  efforts  to  restore  him  failed. 
Roberts  has  left  a  widow  and  six  children.  His  widow  is  to 
receive  an  interim  grant  ot  £10  pending  the  result  of  her  claim  for 
compensation. 
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CORRESPONDENCE. 

Letterg  rxcriivd  iy  v»  after  5  P.M.  ON  Tukhday  caniwt  appear  until 
th«  following  week.  C\yrrespo7ident»  alumld  forv^ard  thttir  eowmuid- 
eatwru  at  the  earliest  pottible  moment.  JVo  letter  can  he  jnibliilied 
vnleat  we  hare  the  writer's  navw  and  addre»»  in  our  posteatiim. 


Landlord  and  Tenant. 

In  your  issnc  of  February  2;!rd  last  you  replied  to  an 
interesting  query  of  ii  correKpoiuleiit  regarding;  a  tenant's 
powers  us  to  removal  of  electric  filments,  and  as  this  matter 
is  one  which  is  coiitiiiniilly  crojipin;^'  up,  there  are  several 
other  points  which  would  be  helpful  if  they  were  elucidated. 

liordlords  fre(|uently  wire  their  houses  and  maintain  that 
it  is  the  tenant's  part  to  provide  the  switches,  distribution 
boards,  fittings,  Ac,  and,  in  ca.ses  such  as  these,  would  not 
the  tenant  be  entitled  to  remove  them  at  the  end  of  his 
tenancy  'f  Again,  whei'e  he  li.xes  his  own  transformer, 
surely  he  can  remove  the  same  ?  As  a  niattiT  of  fact,  I 
have  generally  found  they  have  done  so  without  ipiery. 

Regarding  the  question  of  ceiling  roses,  in  most  houses 
the  greater  number  of  the  fittings  have  metal  ceiling  plates, 
which,  as  they  are  ornamental,  1  presume  remain  the  property 
of  the  tenant,  i)Mt  as  ceiling  roses  may  be  part  of  an  orna- 
mental pendant  or  fitting  also,  surely  the  landlord  cannot 
lay  claim  to  even  these.  If  he  can  do  so,  why  the  differ- 
ence between  porcelain  and  metal  ceiling  plates  ? 

Generally,  if  a  tenant  installs  the  electric  light  throughout 
a  house,  could  any  action  be  Uikcu  against  him  if  he — on 
finding  the  landlord  refuses  to  pay  anything  towards  it — 
deliberately  rut  or  damaged  th(i  wires  on  leaving,  providing 
he  did  not  deface  the  decorations  ?  Would  not  he  be  within 
his  rights  if  he  unscrewed  the  switches,  ceiling  roses,  <<.c., 
from  off  the  blocks,  on  condition  that  he  left  the  latter  to 
avoid  damaging  the  walls,  papers,  ceilings,  Ac.  '! 

It  is  generally  understo<^>d  that  where  cupboards,  &c.,  are 
fixed  liy  means  of  screws,  they  remain  the  tenant's  property, 
but  if  nailed,  the  landlord's. 

I  think  you  will  agree  that  the  matter  referred  to  is  one 
of  considerable  interest  to  all  contractors,  as  they  are  fre- 
quently chilled  upon  to  advise  in  such  cases. 

Fixtures. 

[8ome  information  on  this  subject  was  given  by  a  legal 
contributor  in  our  last  issue.  We  take  it  that  custom 
would  be  the  chief  guide  in  deciding  the  points  raised  by 
our  correspondent.  It  is  usual  for  the  tenant  to  remove  all 
his  gas  brackets,  fittings,  cookers,  &c.,  when  terminating  his 
tenancy,  and  by  analogy  he  could  legally  remove  his  electric 
lighting  fittings,  transformer,  radiators,  cookers,  &c. ;  but, 
as  explained  in  the  reply  referred  to  by  our  correspondent, 
switches,  ceiling  roses,  fnseboards  and  wiring  are  fixtures, 
and  must  not  te  removed,  whether  installed  by  lum  or  not. 
Xor  would  he  be  justified  in  wilfully  damaging  any  of  these 
items,  which  as  fixtures  would  have  become  the  property  of 
the  landlord.— Eds.  E.R.] 


Municipal  (?)  Trading. 

In  view  of  the  various  discussions  which  occur  at  intervals, 
and  the  sad  case  in  Sheffield,  could  we  draw  your  attention 
to  the  fact  that  a  certain  large  city  has  an  ofllicial  who  is  at 
present  engaged  in  trying  to  sell  cheap  metal-filament  lamps 
on  behalf  of  his  depirtment,  we  presume,  as  a  side  )ine.  The 
individual  in  question  has  approached  several  contrai'tore, 
and  probal)ly  consumers  as  well,  stating  that  he  can  offer 
exceptional  terms.  As  the  town  in  question  in  the  past 
gave  a  free  lamp  supply,  possibly  tliis  statement  is  correct. 
Untrammelled  as  we  are  at  present  by  professional  etiquette, 
it  would  be  useless  to  approach  this  side  of  the  subject  ;  but 
it  might  be  interesting  to  know  if  his  Committee  have  so  far 
fulfilled  the  law,  as  to  obtain  tor  this  gentleman  a  pedlar's 
licence. 

It  seems  to  us  that  iu  neglecting  to  sell  Lipton's  sausages 
and  Pink  Pills  for  Pale  People,  he  is  obviously  neglecting 
his  duty,  and  we  would  point  out  that  a  larger  discount  can 
be  obtained  off  Pocket  Flash  Lamps,  and  that  this  point  of 
view  might  be  placed  before  the  Council. 

It  seems  to  us  that  the  E.C.A.,  or  even  metal-filament 
lamp  manufacturers,  might  take  some  interest  in  this  case, 
one  of  the  most  serious  aspects  of  which  is,  that  it  is  not 


done  by  a  small  man,  but  by  a  responsible  official,  who  pre- 
tends to  a  position  of  some  eminence  in  his  profession,  and 
from  whom  better  things  might  be  expected. 

J.  E.  Scliolleld. 

r.riidfor.l,    J  »</)«/  :!l.v/,  191l\ 


Indirect  Lii;htingr. 

Further  to  my  letter  of  .lime  21st,  referring  to  "Indirect 
Lighting,"  1  was  recently  lofjkingover  Messrs.  .losiah  Wedg- 
wood's china  showrooms  in  this  town,  and  was  pleased  to 
notice  that  they  are  making  a  china  bowl  suitable  for  one  or 
more  incandescent  lamps.  The  bowl  is  of  a  beautiful  design, 
stamped  with  their  well-known  figures.  I  commend  this 
fitting  to  the  attention  of  dealers. 

Resident  Engineer. 

Flectricity  Works,  Stoke, 

September  2)1(1,  r.il2. 


Curious  Coincidence. 


Last  Thursday,  the  l^Oth  inst.,  during  a  heavy  thunder- 
storm we  had  here,  there  was  one  very  vivid  flash  of 
lightning.  Coincident  with  this,  the  cut-out  on  the  earth 
indicator  of  our  three-wire  system  came  into  action  on  a 
10-amperc  earth.  Later  in  the  day,  tliree  consumers  (one 
private,  one  business,  and  one  mill),  in  three  different  dis- 
tricts of  the  town,  informed  us  that  they  could  get  no  light. 
On  investigation,  we  found  that  the  main  fuse  in  each  case, 
and  one  sub-fuse  in  the  case  of  the  private  consumer,  had 
blown  simultaneously  with  the  flash.  Can  any  of  your 
readers  explain  this  phenomenon,  as  none  of  the  consumers 
had  any  outside  overhead  wiring  ? 

Our  middle  wire  is  earthed  to  the  town  water  supply. 

Some  little  time  ago,  one  consumer  complained  of  his 
metal-filament  lamps  breaking  during  a  thunderstorm  ;  is 
this  due  to  static  discharge  on  the  lamps,  or  to  atmospheric 
vibration  ? 

.Junior  Assistant. 

August  13.S/,  litl-.'. 


Re  Contracts  in  India. 


In  last  week's  issue  I  notice  a  letter  from  Mr.  Marshall 
and  another.  I  would  like  to  mention  that  1  have  just 
returned  from  Bombay,  and  have  for  the  past  three  years 
been  in  touch  with  contracts  in  Hombay,  both  (Government 
and  otherwise.  From  my  experience,  I  should  say  there  are 
not  more  than  sis  firms  in  Bombay  capable  of  carrying  out 
(lovernment  contracts,  although  there  are  about  a  hundred 
or  more  electrical  contractors  who  are  capable  of  putting  up 
electric  lights  and  fans,  but  are  not  capable,  owing  to  their 
Indian  training  in  practical  work  and  not  ha\"ing  any  staff 
of  trained  workmen,  but  only  a  small  office,  of  carrying  out 
a  Government  contract. 

I  have  handled  several  Government  contracts  in  Bombay, 
but  not  without  being  first  asked  to  tender,  and  on  many 
occasions  have  missed  a  contract  by  a  small  margin.  Pro- 
bably Mr.  Marshall  will  verify  my  statements. 

W.  Bramall. 

Birmingham,  Auifust  28/A,  1912. 


Insulation  v.  Earth  in  Mines. 

May  I  once  more  raise  the  point  of  the  relative  value  of 
insulation,  good  insulation,  as  against  earth,  good  earth,  for 
protection  from  shock  in  mines  where  electrical  appa- 
ratus are  used  ?  I  am  induced  to  raise  the  question  once 
more,  from  a  perusal  of  your  leading  article  in  this  week's 
issue. 

For  something  like  oO  years  I  have  becu  consistently 
attacking  this  question  of  the  use  of  earth.  I  think  it  must 
be  nearly  30  years  ago  that  an  article  from  my  pen,  under 
the  title  "  What  is  Earth  ? "  appeared  in  the  technical 
Press.  I  have  repeatedly  pointed  out  the  great  difficulty 
there  is  in  obtaining  good  earth  anywhere  ;  and  particularly 
so  in  mines  at  the  face.  I  believe  it  was  in  response  to 
urgent  suggestions  of  mine  that  the  late  secretary  of  the 
Institution  of  Mining  Engineers,  who  was  also  secretary  of 
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the  North  of  England  Institute,  and  of  the  Northumberland 
Coal  Owners'  Association,  with  which  the  Durham  College 
of  Science  was  at  that  time  closely  affiliated,  that  some  very 
important  measurements  of  the  relative  resistance  of  the 
different  strata  found  in  mines,  were  carried  out  in  the 
laboratory  of  the  Armstrong  College. 

About  six  years  ago  I  read  a  paper  before  the  Institution 
of  Mining  Engineers,  at  their  Manchester  autumn  meeting, 
in  which  I  brought  out  very  clearly  the  great  difficulty  of 
the  problem  involved  in  obtaining  earth  at  the  face  in  mines, 
making  use  of  the  measurements  of  the  resistance  of  the 
different  strata  that  had  recently  been  obtained  at  Newcastle- 
on-Tyne. 

The  ground  I  take  up  is,  that  while  insulation  can  be 
made  certain,  absolutely  certain,  if  a  sufficient  amount  is  spent 
on  it  in  the  first  instance,  and  if  sufficient  care  is  taken  in 
testing  the  insulating  material  from  time  to  time  ;  earth  at 
its  very  best  is  more  or  less  of  an  accident.  There  is  no 
difficulty  whatever  in  obtaining  good  earth  on  the  surface,  or 
at  the  pit  bottom  ;  but  good  earth  there  is  a  positive  danger, 
if  earth  is  relied  upon  as  a  protection,  unless  there  is  also 
good  earth  at  the  face,  or  wherever  any  apparatus  that  any 
man  can  by  any  means  touch,  is  placed.  My  paper  read 
before  the  Mining  Institute  pointed  out  how  difficult  it  was  to 
ensui'e  this  good  earth  :  and  it  also  pointed  out,  what  I  wish 
to  re-emphasise  here,  that  unless  the  earth  path  is  of  very 
low  resistance,  from  every  apparatus  "  in-bye "'  that  is  con- 
nected to  earth,  right  to  the  main  earth  on  the  surface  at 
the  generating  plant,  earth  is  more  than  useless,  it  is  a  danger. 
I  gather  from  the  report  of  the  recent  Committee,  that  this 
fact  is  realised,  and  is  provided  for  in  the  requirements  that 
any  armour  or  earth  wire  or  cable  must  conform  to.  The 
new  rule  in  question  is  undoubtedly  a  step  in  the  right 
direction,  and  a  good  one,  but  my  point  again  is,  that  it  is 
far  more  difficult  to  carry  out,  and  far  more  difficult  to 
ensure  that  the  return  earth  path  shall  be  of  low  resistance 
from  every  apparatus  that  may  be  a  source  of  danger,  then 
to  ensure  that  all  such  apparatus  shall  be  insulated,  and  that 
the  insulation  shall  be  maintained  at  a  high  standard. 

If  the  cases  where  men  have  been  killed  by  electric  shock 
in  mines  are  examined,  it  will  be  found  that  without 
exception,  the  cause  has  beea  defective  insulation.  No 
amount  of  earthing  has  protected  them  ;  and  it  is  very 
doubtful  indeed  whether  the  greatest  care  in  tlie  piovision 
of  earth,  and  in  the  maintenance  of  earth,  such  care  as  can 
be  employed  in  mines,  would  have  protected  them.  Better 
insulation  in  the  first  instance,  more  careful  and  more 
frequently  repeated  examination,  more  frequent  tests  of  the 
insulation,  would  have  ensured  the  prevention  of  nearly 
every  one  of  the  shocks  that  have  led  to  fatal  results. 

I  need  hardly  refer  to  the  ciuestion  of  armour.  I  have 
repeatedly  pointed  out,  and  I  believe  that  there  are  now  a 
large  number  of  able  electrical  men  who  have  experience  in 
mines,  who  agree  with  me,  that  armouring  is  a  mistake. 
It  is  only  in  certain  cases  that  the  armour  really  protects  the 
insulation  :  and  in  the  majority  of  those  cases  it  could  be 
protected  quite  as  well  by  non-metallic  substances.  It  is  now 
thoroughly  understood,  also,  that  the  armour  is  a  danger, 
unless  it  is  continuous  throughout  ;  and  anyone  who  has 
even  a  moderate  acquaintance  with  coal  mines  knows  how 
difficult  it  is  to  ensure  this.  Take  the  case  of  a  three-phase 
cable,  for  instance.  It  is  broken  by  a  fall  of  roof,  and  has 
to  be  jointed.  The  joints  in  the  three  cables  have  to  be 
made  as  far  apart  as  possible  to  avoid  contact  between 
them,  and  with  the  materials  available  for  jointing  under- 
ground, the  finished  joint  is  necessarily  more  or  less  of  a 
clumsy  mass.  The  difficulty  of  efficiently  jointing  *he  armour 
across  the  cable  joint  proper  is  almost  insuperable  under  the 
conditions  ruling.  It  must  be  remembered  that  any  joint 
made  in  iron  armour  would  add  considerably  to  the  "resist- 
ance of  the  armour  as  a  whole,  and  that  the  clumsily  made 
joint  described  above  must  add  a  very  large  amount  indeed, 
and  seriously  reduce  the  protective  value  of  the  aimour 
beyond  it. 

Again,  supposing  that  earth  is  obtained  at  the  face,  where 
coal-cutting  machines  are  working,  where  conveyors  are 
working,  where  gate  boxes  are  fixed  ;  it  must  be  remembered 
that  the  coal  face  is  constantly  moving  ;  and,  again,  the 
(hfficulty  of  maintaining  good  earth  connection,  is  almost 
insuperable.     On  the  other  hand,  though  the  maintenance 


of  the  insulation  resistance  of  every  insulator  at  a  high 
value,  is  not  an  easy  problem  :  it  is  by  no  means  an  insuper- 
able one  :  it  depends  upon  the  intelligent  expenditure  of  a 
certain  amount  of  money.  Bearing  in  mind  the  cost  of 
killing  a  man,  under  the  Workmen's  Compensation  Act,  the 
cost  of  pi'oviding  good  insulation,  and  of  maintaining  it, 
should  not  be  prohibitive. 

But,  beyond  all  this,  there  is  an  even  more  serious  objec- 
tion to  the  use  of  earth.  A  case  was  given  in  a  paper  read 
before  the  Newcastle  Section  of  the  Institution  of  Electrical 
Engineers,  in  which  a  shock  was  obtained  from  the  case  of 
a  three-phase  motor,  working  near  the  face,  the  motor 
being  earthed,  and  the  author  of  the  paper  claimed  that  the 
shock  was  due  to  the  earth  connection. 


Bath,  Si'pfemher  2nd,  1912. 


Sydney  F.  Walker. 


REVIEWS. 


Central  Station  Eeafinf/.    By  Byron  T.  Giffoed.     New 
York  :  Heating  and  Ventilating  Magazine  Co. 

This  book  deals  with  a  class  of  public  service  of  which  we  in 
this  country  have  up  to  the  present  had  little  or  no  experi- 
ence. Central  station  steam  and  hot-water  heating  is 
essentially  an  American  idea,  and  has  been  brought  to  great 
perfection  in  that  country,  where  climatic  conditions  render 
very  thorough  methods  of  warming  imperative.  In  Great 
Britain  and  a  large  part  of  the  European  Continent  the  need 
does  not  exist  to  the  same  extent  ;  and,  further,  a  conserva- 
tive attachment  to  the  coal  fire  has  stood  in  the  way  of 
acceptance  of  the  American  system  except  in  such  situations 
as  public  buildings,  works  and  offices.  Nevertheless,  the 
book  is  of  interest  and  value  to  the  British  engineer,  not  only 
by  reason  of  the  information  on  heating  practice  it  contains, 
but  also  because  there  are  unmistakable  signs  that  hot  water 
and  steam  heating  are  gaining  increased  popularity. 
"Whether  this  will  e^er  lead  to  the  installation  of  extensive 
heating  stations  and  mains  on  American  lines  is  a  moot 
question.  There  are  not  wanting  experts  who  maintain  that 
it  will,  and  the  mention  of  the  subject  by  Mr.  G.  Wilkinson,  in 
his  presidential  address  at  the  recent  I.JI.E.A.  Convention,  is 
significant  and  illustrative  of  the  tendency  in  progressive 
quarters. 

The  author  deals  broadly  with  the  whole  subject  of  heating 
from  central  stations  by  both  steam  and  hot-water  systems. 
He  classifies  these  under  four  heads  :  the  vacuum  steam 
system,  in  which  there  is  a  low  pressure  on  the  steam  main 
and  a  ^■acuum  on  the  return  main  ;  the  pressure  steam 
system,  in  which  there  is  no  return  main,  the  condensed 
water  flowing  to  the  sewers  ;  the  open  hot-water  system, 
open  to  the  atmosphere  at  one  point  and  providing  for  re- 
heating of  the  return  water  by  mixing  with  exhaust  or  Live 
steam  :  and  the  closed  hot  water  system,  which  employs  a 
closed  circuit  throughout,  the  return  \\ater  being  reheated 
by  economisers  or  some  other  form  of  heater.  The  choice 
of  system  will  depend  entirely  upon  local  conditions,  and  the 
author  deals  thoroughly  with  this  important  point. 

A  distinction  is  very  rightly  made  between  systems  in- 
stalled specially  for  heating,  and  those  in  which  ihe  heat 
distribution  is  merely  a  Ijy-product  scheme.  Writing  of  the 
latter,  he  says  :  "  In  combining  any  steam  generating  plant, 
such  as  an  electric  plant,  the  financial  benefits  derived  by  the 

primary  plant  are  large Where  the  electric  plant 

is  located  so  that  it  can  serve  a  good  heating  territory,  it  can 
make  a  kilowatt  of  electric  energy  for  considerably  less  in 
conjunction  with  a  heating  plant  than  it  can  by  running 
alone  condensing.  It  is  a  prolilem  that  should  be  worked 
out  for  each  situation,  but,  as  a  general  rule,  the  revenue 
from  the  heat  sales  wUl  more  than  pay  the  coal  bills  after 
deducting  interest,  maintenance  and  depreciation  on  the 
heating  investment  from  the  heat  income." 

There  is  no  exaggeration  in  this,  as  a  thorough  investiga- 
tion of  the  subject  will  prove.  There  are  in  America 
al)undant  data  which  show  that  in  a  favourable  case  of  a 
combined  electric  and  heat  power  house  the  entire  works  costs 
may  easily  be  covered  by  revenue  from  the  sale  of  exhaust 
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Btcam  heat.  From  tlic  point  of  view  of  tlmse  interested  in 
the  by-profliu't  or  combined  undertaking;  a  fault  of  the  l)Ook 
is  that  it  docs  not  ),'ive  sufficient  detail  of  what  can  be  and 
has  been  done  in  this  direction.  There  are  some  KiO  cen- 
tral heaiiu;,'  stations  in  the  United  States,  and  there  is  no 
scarcity  of  information  in  that  country.  A  considerable 
amount  was  collected  and  published  by  the  reviewer  in  the 
Ei.KCTiuc.M.  liKViEW  of  Septendjcr  xth,  I'.tll.and  a  refer- 
ence to  this  will  show  that  Mr.  Byron  T.  'JifFord  is  modest 
in  the  financial  case  he  makes  for  well-desiirneil  combined 
'  Ifctric  and  heating  undertakings. 

Of  the  ten  chapters  of  the  book.  Chapters  II  and  IIF  are 
particularly  important  since  they  deal  respectively  with  pipe 
line  losses  and  pipe  line  dcs'gn.  So  nin<h  of  the  siucess  of 
heat  distribution  turns  upon  the  ])ipe  line  that  too  much 
attention  cannot  be  afforded  it.  The  anther  appreciates 
this,  and  enters  very  thoroughly  into  the  subject,  giving 
illnstrations  of  both  good  and  bad  practice  which  should  be 
very  useful.  These  two  chapters  arc  the  liest  in  the  book  ; 
full  of  valuable  information  clearly  and  concisely  expressed. 
Chapter  IV  on  the  subject  of  rates  discusses  all  the  usual 
methods  of  charge,  and  shows  that  a  truly  cijuitable  arrange- 
ment is  by  no  means  an  easy  one  to  arrive  at.  The  author 
has  a  decided  tendency  towards  rates  liased  u]ion  the 
maximum  demand  svstem.  The  chapter  dealing  with  the 
heating  station  is  somewhat  disappointing  in  its  brevity. 
The  author  states  at  the  outset  that  only  those  principles 
that  have  to  do  strictly  with  central  heating  will  be  con- 
sidered, but  the  reader  who  knows  little  or  nothing  of  the 
subject  would  welcome  more  thorough  treatment,  particularly 
if,  as  in  this  country,  lie  cannot  obtain  information  on  details 
of  lay-out,  &c.,  by  the  inspection  of  actual  plants.  Opera- 
tion, maintenance  and  managenient  are  more  lully  dealt 
with  in  two  chapters  and  much  sound  pract  cal  information 
is  given. 

Chapter  VIII  dealing  with  [''rauchises  is,  of  course, 
largely  ina])plicable  to  Hritish  conditions,  but  at  the  same 
time  it  should  prove  of  value  as  indicative  of  the  general 
lines  upon  which  such  matters  should  be  handled.  To  the 
.\merican  engineer  it  would  certainly  be  of  service,  especially 
as  typical  franchises  are  given  in  full. 

There  is  a  good  chapter  on  building  ecjuipment,  and 
many  figures  are  given  which  should  be  of  use  and  interest 
to  any  heating  engineer.  The  effect  of  the  material 
composing  the  building,  the  necessary  changes  of  air,  effect 
of  wind  and  the  position  of  radiators  are  all  dealt  with,  and 
it  is  noticeable  that  in  the  latter  case  the  author  ha?  his 
doubts  whether  the  time-honoured  '•  under  the  window " 
position  is  the  best  for  a  radiator. 

The  final  chapter  of  the  book  is  devoted  entirely  to  a 
collection  of  miscellaneous  data  covering  .")0  pages.  It  is 
one  of  the  best  of  its  kind,  being  both  clear  and  inclusi\e, 
but  free  from  the  unnecessary  matter  which  often  creeps  into 
such  compilations. 

On  the  whole,  the  book  is  an  excellent  dissertation  on  an 
interesting  subject,  and  can  be  thoroughly  recommended  to 
any  engineer  who  wishes  to  gain  a  good  insight  into  both  the 
practical  and  the  commercial  aspects  of  the  business.  In  this 
country  we  have  not  the  scope  for  central  heating  that 
America  possesses,  owing  chiefly  to  climatic  conditions,  but 
the  fact  remains  that  there  are  numerous  British  electricity 
supply  undertakings  well  situated  for  such  a  project,  and 
time  will  probably  show  developments  in  this  direction.  It 
is  worth  the  while  of  most  central  station  engineers  to  read 
this  book,  which,  if  they  have  not  studied  the  subject,  will 
jiut  before  them  possibilities  that  should  not  be  longer 
ignored. — F.  H.  D. 


Heat   Engines.     By  H.  A.  Garratt.      London  :  Edward 
Arnold.     1912.     Price  6s. 

The  author  wrote  this  book  as  a  sort  of  review  of  a 
favourite  subject  and  with  the  intention  of  making  his  book 
a  not  too  mathematical  exposition  of  it,  and  he  has  succeeded 
fairly  well  in  his  aim.  Like  many  others,  he  has  included 
the  matter  of  entropy.  We  can  only  recollect  one  good 
definition  of  entropy — namely,  entropy  is  an  abscissa  on  a 
diagram  of  heat  energy,  of  which  the  ordinates  represent 
temperature.     The  ordinary  indicator  diagram  is  a  diagram 


of  energy,  in. which  ordinates  represent  pressures  and  absciss* 
represent  volumes. 

We  note,  first,  that  the  author  uses  the  pound-Centigrade 
unit.  We  do  not  like  this  unit.  Indeed,  we  are  quite  in 
sympathy  with  the  author  in  wishing  there  were  but  one  heat 
unit :  we  do  not  care  much  if  this  is  the  calorie  or  the 
it.Tii.i'.,  but  the  mixed  unit  is  bad,  and  may  be  put  to  bad 
uses.  Indeed,  it  has  already  been  employed  to  state  the 
calorific  capacity  of  a  fancy  fuel  in  such  a  way  as  to  make 
this  appear  as  good  as  best  Welsh  coal.  Especially  in  state- 
ments of  tests  engineers  should  make  plain  the  units  they 
employ,  even  when  they  are  to  appear  in  a  pul)lic-persuading 
prospectus. 

Ill  his  treatment  of  fuel  and  ajmbuation,  the  author  is 
licst  in  the  laboratory  part,  the  parts  bearing  on  practice 
appearing  almost  as  acceptations  of  statements  made  in 
catalogues.  But  in  any  case,  the  si)ace  allotted  to  steam 
raising  would  not  sutlice  for  any  reasonable  treatment  of  the 
subject,  and  this  section  might  have  been  made  even  shorter, 
if  it  could  not  be  much  longer. 

Chapter  W  deals  with  the  properties  of  steam  and  gases, 
with  statements  of  the  laws  of  expansion,  of  s]iecific  heat 
and  explanation  of  entropy.  The  author  attempts  an  ex- 
planation of   the  etliciency  of  the  ideal  engine,  as  expressed 


by  the  recognised  formula. 


but  this  explanation  is 


not  a  happy  one,  and  will  not  help  most  students  much.  It 
is  unfortunate  that  the  academical  man  can  usually  afford 
little  help  on  these  dithcult  points. 

But  the  author  is  only  academical  at  times  ;  parts  of  his 
book  are  excellent,  as  when  he  deals  with  condensation  in 
pipes,. cylinder  condensation,  engine  friction  and  its  relation 
t<>  continued  expansion,  steam  jackets,  superheat,  and  com- 
ix)unding.  We  find  none  of  the  persistent  or  wilful  errors 
of  the  new  Manchester  school  of  theorists.  And  the  author 
is  not  afraid  of  saying  that  the  expansion  curve  of  the  actual 
engine  is  very  near  to  the  hyperbola.  It  is  so,  but  only  by 
accident,  but  the  fact  is  useful  and  convenient  to  work  to. 
The  author  knows  the  fact,  but  is  not  under  any  mis- 
apprehension about  it,  and  knows  that  the  diagram  curve 
is  really  a  million  short  lengths  of  as  many  other  curves, 
just  joined  together  into  an  approximate  hyperbola. 

The  author  is  good,  too, .on  the  mechanism  of  engines, 
and  on  valve  movement  gears,  though,  perhpps,  this  is  a 
subject  for  a  separate  book.  We  should  like  to  see  a  little 
clearer  explanation  of  hunting  where  governing  is  described. 
The  latter  part  of  page  1  J."i  is  not  clear  in  its  language. 

Necessarily,  the  steam  turbine  is  treated  somewhat  fully, 
and  let  us  say  very  clearly,  but  not  on  the  lines  of  the 
engine  room.  "  This  part  remains  to  be  written  by  some 
station  engineer  who  has  ere  this  discovered  that  the 
Huondam  simplicity  of  the  turbine  has  developed  into  a 
great  complexity  of  detail,  and  that  a  steam  turbine  is  no 
longer  simple  either  in  construction,  or  to  run  or  maintain, 
nor  is  it  without  its  own  class  of  wear  and  tear. 

The  remainder  of  the  steam  section  treats  of  auxiliary 
plant  in  one  chapter,  and  there  is  considered  the  ioternal- 
combustion  engine  and  gas  producers.  The  Humphrey  pump 
brings  this  chapter  up  to  date. 

There  is  a  closing  chapter  on  the  refrigerator  or  reversed 
engine  which  converts  work  into  heat. 

This  book  is  an  excellent  preliminary  guide  for  students 
and  for  the  practical  man  who  is  a  student,  but  it  is  not  an 
engine-room  book. 


Studies  in  Terrestrial  Magnetism.  By  C.  Chbee,  M.A., 
F.R.S.  1912.  London  :  Macmillan  &  Co.  Price5s.net. 
Magnetism  is  a  branch  of  physics  to  which  very  little 
attention  is  devoted  in  these  days  of  technology  and 
"  applied  "  science.  Familiarity  with  what  we  are  pleased  to 
call  the  fundamental  principles  of  magnetism  has  bred  in 
us  so  great  a  contempt  for  this  science  that  we  have  almost 
ceased" to  study  it  for  its  own  sake,  choosing  rather  to  attend 
to  its  glorified'offspring— electromagnetics. 

The  study  of  terrestrial  magnetism  is  now  left  to  about  a 
score  of  men  who,  in  various  observatories  scattered  over 
the  earth,  arrange  for  the  keeping  of  continuous  records  of 
the  ma-'netic  elements  by  means  of  magnetographs.  The 
maintenance  of  such  records  and  the  proper  interpretation  of 
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them  is  obviously  of  vast  practical  importance  in  navio;atiou, 
while  the  study  of  these  continuous  magoetograms  affords  a 
sure  means  of  advancing  the  knowledge  of  the  complicated 
phenomena  of  terrestrial  magnetism. 

These  "Studies  in  Terrestrial  Magnetism  "  include  most 
of  Dr.  Chree's  contributions  to  the  subject  during  his  long 
connection  with  Kew  (Observatory.  Although  the  author 
modestly  remarks  in  his  preface  tbat  the  contributions  made 
by  one  individual  "  must  form  but  a  small  fraction  of  the 
whole,"  it  is  evident  from  the  scope  of  this  monograph 
that  either  Dr.  Chree's  modesty  has  betrayed  him  into  unduly 
undervaluing  bis  own  work  or  his  generosity  has  magnifieil 
the  work  done  liy  his  contemporaries.  There  can  be  no 
doubt  but  that  these  "  Studies "  comprise  most  of  the 
standard  work  on  magnetism,  and  it  is  largely  to  the  data 
collected  by  Dr.  (^hrce  that  we  have  to  look  for  that 
detailed  knowledge  of  the  magnetic  elements  upon  which  we 
may  hope  to  found  any  general  theory,  or  base  our  forecasts 
of  the  future. 

The  chief  subjects  dealt  with  are  Secular  Change,  Non- 
Cyclic  Change,  Diurnal  Inequalities.  Magnetic  Storms  and 
Sunspot  Relations. 

A  specid  chapter  is  devoted  to  the  consideration  of  Arctic 
and  Antarctic  disturbances,  and  this  subject  is  illustrated  by 
curves  taken  on  the  Antarctic  Expedition  of  l',)01-4  and  at 
four  Arctic  stations  m  lt)02-3.  The  special  types  of  distur- 
bances characteristic  of  the  Polar  Regions  receive  full  treat- 
ment, and  are  made  evident  by  the  curves  taken  simul- 
taneously in  the  Arctic  and  Antarctic  Regions  and  at  Kew. 
To  quote  the  last  words  of  this  chapter  :  "  It  is  to  investiga- 
tions of  how  the  phenomena  at  different  parts  of  the  earth 
are  related,  and  how  they  depend  on  the  time  of  day,  on 
the  season  of  the  year,  and  on  sunspot  frequency,  that 
we  must  look  as  the  most  hopeful  way  of  advancing 
knowledge." 

On  the  subject  of  Sunspots  and  their  Effect  on  Terrestrial 
ilagnetism  Dr.  Chree  gives  numerous  tables  and  valuable 
data,  but  is  content  to  wait  for  still  more  observations  before 
committing  himself  to  any  hypothesis.  On  the  relation 
between  sunspots  and  magnetic  storms,  the  author  is  still 
more  reticent,  remarking  that  the  solution  of  some  magnetic 
anomalies  may  possibly  lie  found  in  the  recognition  of 
different  types  of  sunspots,  but  advising  in  the  meantime  the 
maintenance  of  an  open  mind. 

The  book  has  been  written  with  Dr.  Chree's  charactei-istic 
thoroughness  and  attention  to  detail,  and  cannot  fail  to 
interest  all  who  would  learn  something  of  the  magnetic  work 
which  is  now  bein<r  done  at  Kew. — P.  H.  S.  K. 


A  >^h(iii  Course  in  l/ic  '/'es/itii/ of  L'/erfrintl  Alac/iinc/i/ for 
Non-Elerlrical  Students.  By  J.  H.  Morecroft  and 
F.  W.  Hehre.  London  :  Constable  &  Co.  Price  Gs.  net. 
In  order  to  make  clear  the  rather  special  purpose  for 
which  this  book  has  beeu  compiled,  it  may  be  well  to  quote 
the  authors'  own  explanation  of  their  object.  "  At  Columbia 
University  practically  all  of  the  engineering  students  are 
required  to  take  courses  in  the  electrical  laboratories,  testing 
both  direct -current  and  alternating  -  current  machinery. 
Students  in  mining,  mechanical,  metallurgical,  chemical, 
civil  engineering,  Ac,  do  not  have  those  courses  in  the 
tlieory  of  electrical  machinery  which  are  really  necessary  for 
a  proper  comprehension  of  "the  machines  with  which  they 
work  in  the  laboratory  :  it  is  unreasonable  to  expect  them  to 
consult  various  text-books  to  prepare  themselves  in  the 
theory  involved  in  the  tests,  and  it  is  with  the  mtention  of 
tilling  the  needs  of  these  men  that  the  notes  have  been 
compiled." 

The  term  "  notes  "  describes  the  nature  of  the  contents  of 
the  book.  They  bear  strong  evidence  of  being  the  result  of 
coUectmg  together  the  instruction  sheets  "used  in  the 
laboratory,  with  some  additions  to  the  introductory  matter, 
and  of  a  rather  scanty  amount  of  "editing." 

It  is  difficult  to  criticise  the  general  scheme  of  the  book 
without  at  the  same  time  passing  judgment  on  the  course 
of  instruction  of  which  we  have  just  quoted  the  authors' 
account.  It  is  a  question,  which  we  shall  not  attempt  to  answer, 
whether  it  is  wise  for  "  non-electrical "  students  to  spend 
the  very  limited  amount  of  time  which  they  have  to  spare  in 


hurrying  through  a  small  number  of  "tests"  embracing 
such  a  wide  range  of  machinery,  and  involving  for  their 
just  comprehension  such  a  wide  tield  of  knowledge  as  those 
contained  in  the  book  before  us.  We  may  say  at  once  that 
the  authors  do  not  attempt  to  limit  the  held  covered  by  their 
experiments  to  that  which  is  likely  to  be  at  all  fully  under- 
stood by  their  students.  The  purpose  in  view  seems  rather 
to  be  to  give  an  opportunity  for  handling  machines  of  the 
principal  types  in  commercial  use,  and  not  to  insist  on  a  com- 
prehension of  their  princijiles,  except,  perhaps,  in  the  case  of 
the  continuous-current  machines  considered  in  the  first  part 
of  the  book. 

The  selection  of  the  experiments  to  be  described  is  well 
made,  and  embraces  ten  experiments  on  continuous-current 
generators  and  motors,  illustrating  the  methods  of  starting 
and  controlling  machines  with  shunt,  series  and  compound 
field  windings,  and  of  determining  their  efficiency.  A 
second  part  deals  with  properties  of  the  alternating  circuit, 
the  alternator,  the  transformer,  the  induction  motor,  the 
synchronous  motor,  the  rotary  converter  and  polyphase 
circuits.  Particularly  in  the  second  part,  the  introductory 
text  is  quite  insufficient  to  give  a  student  any  useful  idea  of 
the  principles  involved  in  the  working  of  the  machines 
which  he  is  instructed  to  "  test."  For  instance,  the  whole 
amount  of  text  devoted  to  the  principles  of  the  induction 
motor  and  to  the  description  of  the  experimental  run  amounts 
to  five  pages.  For  the  ordinary  "non-electrical "  reader,  the 
book  must  be  regarded  as  only  suitable  as  a  companion  to  a 
course  of  instruction  obtained  from  other  sources.  }i  would 
be  quite  a  mistake  to  think  that  any  clear  idea  of  alternating- 
current  phenomena  or  machines  is  to  be  obtained  from  this 
book  alone.  As  a  suggested  outline  for  a  very  brief  course  of 
experimental  work,  for  students  who  have  already  gained  a 
fairly  sound,  though  superficial,  knowledge  of  electrical 
machinery,  the  book  may  be  recommended. 

Proceeding  to  a  more  detailed  examination,  we  find  the 
instructions  for  carrying  out  the  tests  to  be  sound,  though 
they  are  interspersed  with  the  theoretical  portions  of  the  text 
in  a  manner  which  is  rather  confusing,  and  which  makes  a 
ready  reference  difficult.  It  is  difficult  to  find  out  how  much 
electrical  knowledge  is  assumed  on  the  part  of  the  reader. 
For  instance,  the  first  experiment  is  a  sort  of  experimental 
proof  of  Ohm's  law,  liut  the  student  is  expected  to  use  a 
Wheatstone  bridge  in  the  propess.  In  later  pages  we  find 
some  very  elementary  facts  explained  in  detail,  while,  at  the 
same  time,  familiarity  with  more  difficult  terms  is  taken  for 
granted.  Certainly,  no  one  without  a  fair  knowledge  of  the 
elementary  principles  of  alternating  currents  could  derive  any 
help  from  the  first  two  pages  dealing  with  that  part  of  the 
subject,  nor  could  he  be  expected  to  understand  this  intro- 
duction to  the  phenomena  of  a  simple  a.c.  circuit  :  "  The 
reactions  which  are  offered  to  the  flow  of  the  current  are  of 
two  general  types, — conservative,  or  non-dissipative,  and 
non-conservative  or  dissipative.  The  product  of  the 
current  into  the  dissipative  reaction  gives  the  rate  at  which 
power  is  being  used  in  the  circuit ;  the  conservative  reaction 
causes  no  energy  loss." 

In  some  of  the  descriptions,  it  is  evident  that  the 
instructions  are  framed  with  special  reference  to  pieces  of 
apparatus  in  the  authors'  own  laboratory.  It  is  not  always 
made  clear  what  the  nature  or  purpose  of  an  experiment  is 
to  be,  before  the  instructions  for  carrying  it  out  are  given. 
Finally,  the  reviewer  has  to  complain  of  a  fault  which  he 
has  only  too  often  met  with  in  text-books  by  American 
writers.  The  writers  seem  to  be  either  too  hurried,  or  too 
careless  of  such  matters,  to  study  the  art  of  writing  good 
Enghsh,  or  even  good  American. 


Lalioratory  Exercises  in  Physical    Clieinistry.      By  J.  N. 

Pring,  D.Sc.     Manchester :     Uniiersity    Press.      Price 

4s.  net. 

This  book  appears  to  fulfil  a  want,  as  the  reviewer  is  not 
aware  of  any  other  English  work  covering  the  same  ground. 
On  the  whole,  the  exercises  appear  to  be  judiciously  selected 
and  calculated  to  give  any  student  who  carries  them  out  in 
their  enth-ety  a  fair  grounding  in  the  elements  of  experi- 
mental physical  chemistry.  Considering  the  title,  the 
omission  of  any  work  on  optical  properties,  such  as  determi- 
nations    of    optical  actinty  and    refractive   index,  and  on 
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emission  and  absorption  spectra,  appears  curious,  and  more 
space  mifjht  well  have  been  devoted  to  a  description  of  some 
typo  ol"  tUennostiit  and  tliermo-regulator.  The  <,'reater 
portion  of  th('  book  is  devoted  to  electrochemistry  and  to 
pyrometry,  and  on  the  whole  these  portions  are  well  carried 
out.  In'  the  discussion  of  voltameters  on  pp.  l.'i  el  set/., 
the  time  factor  is  almost  if^nored,  and  it  is  only  by  very 
careful  re:ulin<;  that  a  student  would  irather  that  the 
deterininution  and  readings  given  are  per  unit  of  time.  Mere 
and  there  the  value  of  the  book  is  marred  by  great  careless- 
ness, as  on  p.  117,  where  axoxybenzene  is  twice  referred  to 
as  azobenzene  (in  one  case  actually  imderneath  the  formula). 
The  iiunctuatioii  is  also  faulty  in  places  to  a  degree  wliieh 
materially  alfeets  the  clearness  of  the  text,  and  the  author's 
English  has  a  curious  (lerman  cast,  all  too  common  in  works 
of  this  kind,  and  suggesting  recent  residenre  abroad. 


The  /Jevelojimciil  vf  t/ii'  Inmiidi'scfnt  Lamfi.     By  G.  Basm, 

Bakiia.m,   A.M.I.IvK.      l/ondon  :  Scott,  Greenwood  ami 

Son.     Price  .Js.  net. 

To  those  interested  in  the  manufacture  and  Side  of  incan- 
descent electric  lamps,  there  is  no  doubt  that  this  work  will 
lie  very  useful.  The  first  chajiters  dealing  with  early  history 
are  almost  thrilling,  but  when  one  reaches  those  pages  dealing 
with  the  tungsten  lamj)  interest  begins  to  flag,  owing  to 
the  monotonous  repetition  indulged  in  by  the  author.  Mad 
the  bine  jxincil  been  more  freely  used,  we  believe  that  an 
even  better  book  would  have  been  evolved,  for  in  one  or  two 
instances  jiuges  an'  utilised  to  enlarge  upon  a  process  or 
processes  most  pithily  described  in  a  previous  paragraph. 
Such  padding  as  this  reduies  the  efficiency  of  the  book, 
and  leaves  an  unfa\i)urablc  impression.  As  things  arc,  how- 
ever, Mr.  Harham's  work  tills  a  distinct  gap,  and  will  lie 
very  greatly  appreciated. 

The  manufacture  of  the  carbon  lamp  and  its  filament  is 
passed  over  somewhat  cui-sorily,  and  little  is  said  of  the 
metalised  tilument,  but  the  account  of  the  tantalum  lamp  is 
treated  in  a  very  able  manner.  Very  fully  does  the  author 
describe  the  various  methods  of  making  tungsten  filaments ; 
in  fact,  the  title . of  the  book  might  well  have  been  "The 
Development  of  the  Tungsten-Filament  Lamp." 

On  page  f^.')  the  following  paragraph  appears  : — '•  The 
tungsten  filament  is  not  a  clean  metallic  wire  as  in  the 
tantalum,  but  it  is,  in  the  majority  of  instances,  a  filament 
consisting  of  minute  particles  of  metal  sintered  into  coherence 
by  the  passage  of  an  electric  current  after  it  has  been 
squirted  and  dried."  During  the  last  twelve  months  the 
"  drawn-wire  filament  "  has  made  such  extraordinary  strides 
that  the  above  hardly  applies,  for  the  tungsten  filament  is 
now  a  clean  metallic  wire  far  surpassing  in  life  the  tantalum 
filament,  which  rapidly  disintegrates." 

After  a  chapter  relating  to  the  osmium  lamp,  one  is 
allowed  a  glimpse  of  the  latest  developments,  chief  reference 
being  to  the  silicon  and  helion  lamps.  In  this,  the  last 
chapter,  are  also  given  hints  relating  to  improvements  that 
may  be  expected.  Had  the  author  included  a  chapter  or  so 
of  technical  and  life  data,  together  with  some  curves,  he 
would  have  evolved  a  book  that  all  electrical  engineers  would 
desire  to  have  upon  their  shelves. 


to  lose  no  opportunity  of  exploiting  the  claims  of  cells 
even  at  the  expense  of  some  of  the  recognised  power  sources. 
Hut  in  this  we  are  disap|)ointed  ;  for,  instead  of  allowing 
his  faith  to  run  away  with  him.  Dr.  Morse  has  provided  us 
with  an  able  exposition  of  ths  limitations  as  well  as  the 
possibilities  of  lead  cells,  and  has  discussed  the  industrial 
applications  of  the  different  types  of  accumulator  with 
commendable  honesty. 

No  attempt  has  V;een  made  to  write  a  text-book  of  storage 
battery  engineering,  but  the  petmliarities  of  cells,  their 
physical  characteristics,  capacities  and  efficiencies  are  dealt 
with  very  thoroughly. 

Sufficient  of  the  elementary  theory  of  cells  is  given  in  the 
early  part  of  the  book  to  render  it  useful  even  to  that  fast- 
disappearing  type — the  engineer  with  no  knowledge  of 
chemistry.  To  his  more  happdy  situated  brethren  the 
chapter  on  "  Energy  llelations  "  presents  the  whole  thermo- 
dynamic theory  of  cells  in  a  nutshell,  together  with  valuable 
data  c(jncerning  the  temperature  and  dUution  coefficients, 
with  deductions  as  to  the  most  efficient  conditions  for  charge 
and  discharge.  The  reactions  at  the  electrodes  are  treated 
with  some  degree  of  thoroughness,  reference  being  made  to 
the  two  most  important  theories  of  Le  Blanc  and  Liebenow. 
The  three  chapters  on  charge  and  discharge,  capacity  and 
internal  resistance  should  be  read  by  everyone  who  has  the 
care  of  accumulators.  Indeed,  we  had  almost  dared  to 
.say  that  they  should  form  part  of  the  general  knowledge  of 
every  station  engineer.  It  is  truly  remarkable  what  pro- 
found ignorance  on  these  subjects  reigns  in  the  minds  of 
many  {jeople  who  have  to  do  with  lead  cells.  Many  men 
who  could  define  with  ease  the  capacity  of  a  condenser— 
seldom,  if  ever,  seen  in  practice — would  be  nonplussed  if 
asked  to  estimate  the  capacity  of  the  cell  on  their  motor- 
cycle. And  how  many  electrical  engineci-s  appreciate  the  fact 
that  it  is  possiljle  to  obtain  a  dLtference  of  over  100  jier  cent, 
in  the  capacity  of  a  storage  battery  for  a  l'O''  change  of 
temperature  ? 

The  formation  of  plates  of  the  Plante  type  is  explained,  as 
well  as  the  pisted-plate  manufacture,  and  the  commercial 
applications  of  the  two  ty[)es  are  dis<:ussed.  Diseases  and 
tiouliles  are  also  dealt  with  in  detail.  The  book,  as  a  whole, 
cannot  be  praised  too  highly,  li  is  well  illustrated  with 
|)hotograplii>-  reijroductions  and  dearly-executed  curves  and 
diagrams,  and  should  pi'o\e  useful  to  a  large  nundier  of 
students  and  iiractical  men. — P.  K. 


Storage    Bafterivs.     By   H.   W.   MoRSK,  Ph.D.     London  : 

Macmillan  &  Co.     Price  tis.  Od.  net. 

The  chemistry  and  physics  of  the  lead  accumulator  form 
still  a  subject  which  demands  some  share  of  attention, 
although  the  lead  cell  has  long  ceased  to  be  a  real  factor 
in  the  problem  of  prime  power  sources.  The  storage 
cell  is  a  mere  assistant  to  be  called  on  for  temporary  aid  in 
time  of  need,  either  to  tide  over  an  ngly  peak  in  the  load  on 
the  prime  source,  or  to  serve  as  a  stand-liy  when  the 
main  source  is  disabled  for  a  short  time,  and  its  aid  is  often 
quite  invaluable  under  these  conditions.  The  book  before 
us  is  by  one  who  believes  in  the  primary  cell.  He  candidly 
admits  his  belief  in  the  possibility  of  constructing  a  primary 
cell  more  efficient  aud  more  flexible  as  a  prime  source  than 
any  of  our  present  prime  ntovers,  and  so  we  expect  him 

*  We  understand  that  the  book  was  greatly  delayed  in  the  press  ; 
when  it  left  the  author's  hands  the  drawn-wire  lamp  was  not  on 
the  market. — Gds.  EJt. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    FLANT. 


Uoluphane  Keflectors. 

We  are  informed  by  Messrs.  Sie.mens  Bros.  Dvsamo  Wobks, 
Ltd.,  Tyssen  Street,  Daleton.  that  eight  entirely  new  patterns  of 
residence  Holophane  retiectora  are  now  being  placed  on  the  market. 
Some   of    these  patterns  are  moulded  in  designs   which   closely 
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Pjq^  l.^SiEMLXS  ■■  Household'    Holoi-hane  Reflectok. 

resemble  the  best  quality  cut-glass  shades,  and  therefore  will  be 
very  suitable  for  fittings  of  ornate  design.  We  illustrate  in  fig.  1 
one  of  the  new  designs. 

The  company  have  issued  a  list  which  contains  all  the  new 
patterns  now  being  introduced  to  the  market. 

A  (x.E.C.  Electric  Toaster. 

The  General  Electric  Co.,  Ltd.,  have  just  placed  on  the 
market  an  electric  toaster  at  a  greatly  reduced  price.  This  toaster 
is  constructed  of  nickel-plate  metal,  mounted  on  a  white  porcelain 
base  The  heating  element  is  made  of  a  calorite  ribbon  strip, 
firmiy  held  in  the  nickel  framework,  and  mounted  on  mica  seats. 
There  are  two  doors,  fitted  with  handles,  and  worked  on  limges, 
which  opea  downwards  and  ontwards,  to  allow  the  bread  to  be 
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turned  or  removed.  The  weitrht  o(  the  bread  pressing  on  the 
bottom  of  these  hinfjed  wire  doors  holds  it  in  position  tig^htly 
against  the  bars  near  the  heating  element.  The  porcelain  base 
never  gets  hot,  even  should  the  toaster  be  used  continuously  for 
hours,  so  it  would  not  damage  a  highly-polished  table.  The 
handles  fitted  to  the  doors  also  remain  cool.     The  doors  themselves, 
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Fi(i.  2,— New  G.E.C 
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Electric  Toastkr. 


being  fairly  open,  allow  the  moisture  from  the  toasting  bread  to 
escape,  and  thus  the  outside  of  the  bread  is  sure  to  be  crisp.  The 
popular  toaster  is  s  in.  long  •  4  in.  wide  x  7 ',  in.  high,  and  the 
power  consumption  is  500  watts.  Sufficient  toast  can  be  prepared 
for  an  average  breakfast  in  less  than  10  minutes. 

Stage  Arc  Lamp. 

We  illustrate  in  fig.  '^  a  special  hand-feed  economic  flooding-type 
stage  arc  lamp,  supplied  by  Mkssrs.  Austin  W-\lters  i  Son,  of 
oT,  Lower  Moeley  Street,  Manchester. 

The  box  has  been  designed  to  prevent  stray  light,  and  at  the 
same  time  has  perfect  ventilation  :  it  is  constructed  of  heavy-gauge 
planished  steel,  with  a  thick  asbestos  lining.  The  back  is  entirely 
enclosed,  and  all  regulating  adjustment  is  made  from  underneath. 
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Xew  D.C.  Motors. 

The  Electrical  Co.,  Ltd.,  of  122-124,  Charing  Cross  Road, 
W.C,  have  just  brought  out  a  series  of  d.c.  machines  of  new  design, 
embodying  the  use  of  auxiliary  poles,  fan  draught,  improved  brush 
gear,  and  the  ability  to  stand  100  per  cent,  overload  without 
sparking.  The  accompanying  illustration,  fig.  4,  shows  the  louvred 
shutters  on  the  end  shields,  which  provide  ventilation,  together  with 
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Fifi.  4. — New  Type  d.c.  Motor. 


protection  against  the  entry  of  water  or  other  foreign  bodies,  and 
the  guard  over  the  terminal  block.  Fig.  :>  is  a  longitudinal  section, 
showing  the  construction  of  the  machine  ;  the  fan  is  of  the  radial 


Section    Hn  Machine. 
Fin.  5. — Sectional  View  or  New  d.c.  Motor. 


type,  to  run  in  either  direction,  and  the  air  i.s  distributed  over  the 
whole  of  the  interior  of  the  machine.  The  brush  gear  is 
ingeniously  devised,  so  that  the  position  of  the  brushes  for  either 
direction  of  rotation  is  fixed  by  the  maker,  and  no  mistake  can  be 
made.  The  machines  comply  fully  with  the  specifications  of  the 
Engineering  Standards  ('ommittee,  and  the  efficiency  is  maintained 
at  a  high  figure,  at  from  .">0  to  1.50  per  cent,  of  full  load. 


B.T.-H.  Reflectors. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Mazda  House,  77, 
Upper  Thames  Street,  E.G.,  are  introducing  a  variety  of  llolophane 
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Fig.  3.— Flooding  Type  Stage  Arc  Lamp. 

The  current  consumption  is  only  8  amperes,  and  a  light  equal  to 
that  of  a  lii-ampere  arc  is  claimed  for  it. 

Two  hand-feed  arcs  in  series  are  fitted  on  to  one  base,  and  a 
speoially-oonstruoted  resistance  is  built  on  the  stand,  together  with 
a  D.P.  ironclad  switch. 


Fig.  6.— B.T.-H.  Holophane  Reflector. 


reflectors,  of  which  one  of  novel  design  is  shown  in  fig.  6,  suitable 
for  the  lighting  of  domestic  interiors. 
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SUB-STATION   WORKING. 


By    a.    T.    BULLEN. 


There  are  few  definite  laws  relating  to  sub-station  practice 
owing  to  its  dependence  on  local  conditions.  The  varying 
demands,  the  construction,  and  the  situation,  each  in  turn 
reijuire  special  consideration,  but  a  little  time  can  be  well 
spent  in  studyinf;  the  deficiencies  of  some  sub-stations  and 
those  connected  with  them. 

With  the  heavier  machinery  and  plant  installed  in  sub- 
stations the  writer  linds  no  fault,  but  he  ]ir<)i)ose8  to  raise 
several  intcrestinjjr  points  and  discuss  some  of  the  more 
jn-oniinent  features  of  the  i|Ue?tion  of  the  control,  of  the 
plant. 

Sub-stations  can  be  ])laced  in  two  primary  divisions, 
vi/..  :  Hotary  and  Static  sub-stations  :  although  it  is  pro- 
pt)sed  to  refer  briefly  to  the  former,  attention  will  be 
mostly  directed  to  static  sub-stations.  It  is  the  author's 
idea  in  this  article  to  deal  with  jilant  that  has  to  be  left 
unattended  foi'  lengthy  periods,  and  consequently  the  rotary 
sub-station,  which  always  has  someone  in  attendance,  will 
hardly  come  into  the  question. 

Moreover,  those  in  charge  in  a  rotary  sub-station  not 
only  should  understand  the  machines  and  switchgear  for 
which  they  are  responsible,  but  also  the  nature  of  the 
load  which  is  really  the  determining  factor  in  the 
method  of  procedure  in  sub -station  working.  Thus, 
while  for  instance,  the  tripping  of  an  automatic  switch 
in  a  traction  sub-station  may  mean  practically  nothing  at 
all,  a  similar  occurrence  in  a  lighting  sub-station  may 
spell  disaster  if  not  treated  in  a  proper  manner.  It  is  true 
that  the  ordinary  sub-station  attendant  merely  replaces  the 
switch  in  either  case,  but  in  such  circumstances  the  action  of 
the  attendant  does  not  add  to,  or  take  from,  the  seriousness 
or  otherwise  of  the  excess  current  that  has  been  the  cause  of 
the  tripping  of  the  switch. 

However,  we  shall  see  that  even  with  the  special  know- 
ledge they  possess,  the  attendants  in  a  rotary  sub-station  do 
not  always  do  the  correct  thing.  The  following  is  an 
instance  : — 

Some  months  ago  the  writer  was  in  a  sub-station  in  which 
a  single  ;50()-k\\  .  rotary  converter  was  running,  when  sud- 
denly, without  any  warning  whatsoever,  the  ii.T.  switch  on 
the  A.c.  side  came  out.  The  attendant  got  flurried,  stood 
and  looked  at  it  for  a  few  seconds,  and  then  "  promptly  " 
proceeded  to  put  the  switch  in  again.  Fortunately,  the 
writer  was  just  in  time  to  prevent  him,  and  then  he  (the 
attendant)  realised  for  the  first  time  the  mistake  he  had 
almost  made.  The  difference  in  volts  between  the  machine 
and  the  bus-bars  at  the  precise  moment  was  alwut  SOO,  while 
the  machine  must  have  been  running  at  something  like  200 
R.i'.M.  bi'low  its  proper  speed.  The  writer  wondered  why 
the  D.c.  switch  did  not  come  out,  and  on  examination  found 
that  it  had  been  tied  in  with  a  piece  of  cord. 

Now,  the  tying  in  of  the  d.c.  breaker  may.  under  ex- 
ceptional circumstances,  be  (juite  legitimate,  but  it  is  not  a 
thing  that  should  Ije  done  indiscriminately.  True,  machines 
such  as  the  above  are  designed  to  withstand  very  heavy 
excess  currents  for  a  short  period  :  but  when  it  is  necessary 
to  tie  in  a  breaker,  it  should  he  released  immediately  after 
the  overload  has  fallen  off. 

Such  contingencies  as  these  do  not,  however,  have  to  be 
dealt  with  in  a  lighting  sub-station,  in  which  case  the 
breaker  can  be  set  to  a  definite  limit,  the  exceeding  of 
which  means  something  wrong. 

We  will  now  turn  to  static  sub-stations. 
As  a  contrast  to  the  last  example,  the  following  is 
interesting.  It  occurred  in  a  static  sub-station,  in  which 
the  practice  was  to  leave  one  transformer  only  on  circuit 
during  the  night.  As  the  load  went  off  each  evening,  so  the 
attendant  switched  off  his  transformers  one  at  a  time.  On 
this  special  occasion  he  was  in  the  act  of  releasing  his  first 
transformer,  when,  by  accident  (or  carelessness)  he  tripped 
the  H.T.  feeder  switch  instead  of  the  h.t.  transformer  switch, 
which  was  next  to  it.  Curiously  enough,  the  lighting  of  the 
sub-station  was  taken  off  that  phase,  and  the  place  was  left 
in  darkness.     Instead  of  acting  promptly  and  immediately 


replacing  the  switch  he  had  tripped,  the  attendant  proceeded 
to  meditate  after  this  fashion  : — 

"  Good  heavens  !     What  have  f  done  I  " 
The   writ<'r   did    not    wait    for   him   to    find   out   what 
he  had  done,  but,   after  restoring  the   light,   very  "care- 
fully "  explained. 

Among  sub-station  attendants,  the  craze  for  experiment- 
ing is  as  prevalent  as  among  many  other  classes,  and  often 
leads  to  some  amusing  incidents.  The  following  is  a 
sample  :  — 

Two  w-orthy  attendants  in  a  certain  static  sub-station  were 
one  evening  discussing  the  advantages  of  eartliing  the  whole 
system  on  which  they  were  engaged,  and  proceeded  to  join 
up  all  the  outers  of  the  distributors  leaving  that  snb-station 
( in  number  about  30),  w  ith  a  piece  of  copper  wire,  and  were  in 
the  act  of  connecting  them  to  the  lead  covers  of  the  cables 
when  they  were  unfortunately  disturbed  by  the  mains  engineer, 
who  hapiiened  to  drop  in.  This  gentleman  expressed  his 
opinion  of  them  in  no  uncertain  terms.  There  is  a 
rumour  that  they  have  yet  to  learn  the  advantages  of 
earthing  a  system  that  was  never  intended  for  that  purpose. 
Static  sub-stations  in  outlying  districts  are  sometimes  a 
source  of  great  aimoyance,  as  they  are  in  a  great  many  cases 
visited  but  once  a  day,  sometimes  less  often,  and  this  fact  lias 
been  responsible  for  some  unfortunate  occurrences  and  awk- 
ward positions. 

The  practi(;e  of  using  automatic  switches  which  have  no 
time  lag  is,  in  such  cases,  open  to  criticism.  The  switches 
installed  usually  come  out  (piite  easily,  and,  on  occasions, 
much  delay  and  inconvenience  has  been  caused  to  consumers 
who  depend  on  the  supply  for  their  living. 

A  few  weeks  ago  an  instance  of  this  kind  was  brought  to 
the  notice  of  the  writer.  A  sub-station  which  had  not  a 
great  load  on  it  was  one  day  called  upon  for  a  supply  for  a 
40-n.i'.  motor. 

The  motor  did  not  start  any  too  well,  and  just  at  starting 
took  rather  an  excessive  current,  which,  however,  fell  rapidly 
once  the  motor  had  got  away,  and  which,  while  leaving  the 
I..T.  fuses  intact,  brought  out  the  ii.T.  automatic  switoh. 
The  delay  caused  by  this  mishap  was  something  like  1.', 
hours,  due  to  the  fact  that  the  men  I'esponsible  were 
at  the  other  end  of  the  borough,  and  could  not  be 
immediately  located.  Had  fuses  been  installed  on  the  u.T. 
as  well  as  on  the  i..T.  side,  or  a  switch  with  a  time  lag, 
this  trouble  would  have  been  avoided,  for  the  excess  current 
was  of  but  two  or  three  seconds'  duration. 

It  is  the  practice  in  some  sub-stations  to  use  h.t. 
bridge  fuses  which  take  the  place  of  a  double-pole  switoh. 

These  bridge  pieces,  while  claiming  the  advantage  of 
being  quickly  replaced  in  emergency  (for  spares  are  always 
in  readuiess),  are  liable  to  be  the  cause  of  curious  accidents. 
A  message  was  received  at  the  works  recently  stating 
that  the  current  was  off  at  one  of  the  consumers' 
premises. 

Investigations  showed  that  it  was  only  too  true,  and  as  it 
was  not  readily  accounted  for,  a  visit  was  made  to  the  sub- 
station supplying  that  particular  consumer,  when  it  wasj, 
found  that  the  fuses  had  been  inserted  on  the  inner  of  one 
transformer  and  on  the  outer  of  another.  Such  an  accident 
as  this  would  have  been  impossible  had  proper  switohes  been 
used.  It  may  be  claimed  that  carelessness  was  rpsp<3nsible, 
and  not  a  deficiency  in  the  type  of  controlling  gear,  but  it 
must  be  allowed  that  the  engineer  has  to  contend  against 
such  nnreliability  as  this  on  the  part  of  his  assistants. 

The  question  of  instruments  is  interesting,  and  demands 
attention.  A  frequent  practice  in  sub-station  working  is  to 
have  simply  an  ammeter  and  a  voltmeter  fixed  (one  on  each 
phase,  if  polyphase),  in  the  station,  but  the  following  two 
incidents  will  show  clearly  that  these  instruments,  unless 
they  are  of  the  recording  ty^je,  are  often  of  little  value  : — 

In  the  first  case  the  sub-station  contained  simply  one 
transformer,  and  was,  as  a  rule,  visited  only  during  the  day. 
As  the  instruments  were  not  of  the  recording  type,  the  real 
load  on  the  station  was  not  known  to  the  mains  department, 
and  haphazard  guesses  only  could  be  made.  One  evening 
in  November  the  works  received  a  message  from  the  district 
in  which  the  transformer  was  installed,  stating  that  the 
pressure  was  very  low.  On  examination  it  was  found  that 
the  H;T.  fuse  had  blown  in  the  sub-station,  and  the  district, 
which  was  purely  residential,    and    consequently   gave  a 
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purely  night  load,  was  being  fed  back  from  another  sub-station. 
The  first  thing  the  attendant  did  was  to  replace  the  fuse  by 
a  larger  one.  Not  long  after  the  transformer  broke  down 
completely  through  overload.  Now,  had  the  instruments 
been  of  the  recording  type,  the  mains  department  could  not 
but  have  noticed  that  the  transformer  was  being  persistently 
overloaded. 

The  second  instance  is  of  a  different  nature,  but  serves 
also  to  show  the  value  of  recording  instruments. 

In  one  of  the  single  transformer  (per  phase)  sub-stations 
the  H.T.  fuse  failed,  but  was  not  noticed  by  the  attendants, 
although  they  made  a  daily  inspection.  As  a  consequence, 
the  load  was  transferred  to  two  other  sub-stations  in  the 
district ;  one  evening  a  heavy  temporary  load  came  on,  which 
proved  too  much  under  the  circumstances,  but  which  would 
liave  been  quite  alright  had  not  the  two  sub-stations  been 
already  overburdened  by  the  load  of  the  tliird.  A  transformer 
in  one  of  the  t«o  broke  down,  due  to  the  overload,  and  the 
whole  of  the  load  being  then  transferred  to  the  other  one, 
the  H.I',  fuse  there  failed,  leaving  practically  the  whole  of 
one  large  district  in  darkness.  The  attendants  who  visited 
the  first  sub-station  during  the  day  did  not  have  any  grave 
suspicions  on  finding  there  was  nothing  going  out  from 
it,  but  had  recording  instruments  been  installed  the  case 
would  have  been  quite  different. 

It  will  be  seen  that  automatic  switches  in  out-of-the- 
way  sub-stations  are  often  a  deal  of  trouble,  and  that 
although  ordinary  fuses  are  much  preferable,  they  are,  unless 
handled  very  carefully,  likely  to  be  just  as  troublesome  and 
cause  quite  as  much  inconvenience.  It  will  also  be  seen 
that  recording  instruments  should  invariably  be  installed 
in  sub-stations  that  have  not  an  attendant  always  in 
charge  ;  and  that  one  must  be  most  careful  in  the 
selection  of  attendants.  There  are,  of  course,  many 
excellent  men  doing  sub-station  work,  but  there  are  others 
not  so  desirable,  such  as  the  man  who  could  not  imagine 
what  became  of  the  3,000  "lost"  volts  in  his  sub-station,  and 
it  is  these  men  one  would  prefer  to  see  in  a  different  groo\e. 


THE    ELECTRICAL  WORK    AT 

THE    PHYSIKALISCH-TECHNISCHE    REICHS- 

ANSTALT   DURING    1911. 

By  EDWARD  S.  HODGSON. 


Thk  following  notes  have  been  compiled  from  the  annual 
report  of  the  Institution  :  this  report  may  be  found  in  the 
"Zeitschrift  flir  Instrumentenkunde,"  Nos.  4,  '>  and  6, 
1912. 

The  usual  tests  were  carried  out  on  machines,  instru- 
ments, accessories,  &c. 

At  the  request  of  the  Commission  on  Insulating 
Materials  an  extensive  investigation  was  commenced  on 
insulating  materials  with  a  view  to  forming  a  basis  for 
rules  concerning  the  tests  of  these  materials.  Sixteen  types 
of  insulating  materials  were  supplied  by  nine  firms  for  the 
purposes  of  the  experiments.  The  investigation  covered 
surface  resistance,  breakdown  voltage,  change  of  insulation 
resistance  owing  to  chemical  reactions,  exposure  to  light 
and  weather,  liability  to  combustion  under  the  electric  arc, 
also  the  behaviour  of  materials  at  high  temperatures.  The 
results  of  the  investigation  have  been  communicated  to  the 
(ierman  Society  of  Electrical  Engineers. 

In  r.tO'.t  the  Reichsanstalt  carried  out  an  investigation 
into  the  behaviour  of  electricity  meters  on  varying  loads, 
both  theoretically  and  experimentally.  It  was  assumed  in 
this  investigation  that  the  constant  of  motor  meters  is  inde- 
pendent of  the  load.  This  assumption  does  not,  however, 
hold  ill  the  case  of  Ferraris  meters,  and  the  earlier  tests 
were  supplemented  in  this  direction.  It  was  found  that  in 
the  case  of  Ferraris  meters,  fluctuations  in  load  and  conse- 
(|uent  appreciable  differences  in  the  indications  of  the  meters 
occur  only  under  conditions  seldom  met  with  in  practice. 
A  set  of  decade  air-condensers  from  0001  to  O'Ol  micro- 


farad was  constructed,  in  which  the  capacity  of  the  con- 
nections need  not  be  specially  considered.  Ihe  condensers 
are  comprised  of  horizontal  circular  plates  :  one  system  being 
connected  to  the  casing,  and  the  other  insulated.  The 
plates  were  built  up  in  essentially  the  same  manner  as  in  the 
condensers  already  mentioned  by  Giebe  (Zeitschr.  f.  Instru- 
mentenkunde, 21),  I'M)'.),  pages  2fi0,  301).  In  the  centre  of 
the  cover  and  the  bottom  of  the  cylindrical  case  is  a  hole  ; 
from  the  hole  in  the  bottom  a  spring  contact  pin  projects, 
which  is  connected  with  the  insulated  plate-system.  In  the 
inside  of  the  case,  under  the  hole  in  the  lid,  is  a  small  con- 
tact-plate connected  with  the  same  system.  When  the  con- 
densers are  placsd  on  each  other  (the  feet  acting  as  a  guide), 
the  contact  pin  of  the  upper  and  the  contact  plate  of  the 
lower  condenser  establish  connection  between  the  insulated 
systems,  the  other  system  being  connected  by  the  contact 
with  tli^casing.  The  set  has  a  baseplate  of  the  shape  of  the 
lid  of  the  case,  this  base  having  also  a  hole  in  the  centre, 
and  underneath  this  an  insulated  contact  plate,  from  which 
a  wire  leads  laterally  through  a  tube  to  the  outside.  The 
following  sizes  were  constructed  : — O'OOl  microfarad,  O'OOl, 
0-002,  0005  microfarad,  and  a  rotary  condenser  of  similar 
construction  of  a  capacity  to  0-002  microfarad. 

The  21  standard  wire  resistances  which  had  been  kept  in 
the  hygrostat  (cupboard  for  a  constant  degree  of  humidity) 
were  only  measured  once  in  11)11 — viz.,  on  the  occasion  of 
the  annual  comparison  in  May.  It  was  found  that  assuming 
coil  1 ,,  is  constant,  a  small  rise  took  place  irl  all  the  wire  resist- 
ances as  compared  with  the  values  measured  in  11)10,  this 
rise  attaining  0-001  per  cent,  in  the  two  100,000-ohm  coils, 
but  being  of  less  magnitude  in  all  the  other  coils.  Since 
the  0-1,  0-01  and  0-001  ohm  resistances  which  were  not 
kept  in  the  hygrostat  showed  a  slight  increase  by  about  the 
same  amount  (mean,  about  ()-( 100.5  per  cent.),  it  may  be 
assumed  that  a  consideralile  part  of  the  changes  observed  is 
not  attributable  to  the  individual  coils,  but  to  a  slight 
decrease  of  the  resistance  value  of  the  standard  1^. 

A  brief  description,  with  illustrations,  is  given  of  a  new 
machine  constructed  by  Hans  Boas,  of  Berlin,  for  calibrating 
alternating-current  meters. 

The  differences  between  the  comparisons  made  at  the 
National  Physical  Laboratory,  the  Bureau  of  Standards 
(Washington),  and  the  Reichsanstalt,  and  the  methods  used 
in  these  various  institutions  for  determining  the  watt-loss  in 
dynamo  sheets  have  in  the  main  been  explained.  They  are 
chiefly  attributable  to  the  fact — which  only  came  to  light 
afterwards — that  the  strips  sent  from  the  National  Physical 
Laboratory  to  the  Reichsanstalt  for  measurement  were  all  cut 
parallel  to  the  direction  of  rolling,  and  not,  as  is  the  recog- 
nised practice  in  Germany,  half  parallel  and  half  perpen- 
dicular to  the  direction  of  rolling.  The  differences  left  after 
taking  this  factor  into  account  lie  within  the  limits  of  error 
of  observation. 

An  investigation  has  been  undertaken  on  the  influence  of 
the  chemical  composition  and  heat  -  treatment  on  the 
magnetic  and  electric  properties  of  iron  alloys.  A  report  on 
these  tests  has  been  sent  to  the  firms  concerned,  but  the 
results  will  not  be  published  until  later. 

In  accordance  with  the  steady  displacement  of  carbon- 
filament  lamps  by  those  having  metal  filaments,  the  number 
of  the  former  tested  for  life  has  considerably  decreased.  For 
the  tests  on  metal-filament  lamps  alternating  current  was 
generally  prescribed. 

Special  mention  is  made  of  a  series  of  four  400  (Hefner) 
candle,  11 0-volt  lamps,  which  initially  consumed  0-85  watt 
per  Hefner  candle,  and,  after  burning  for  1,000  hours,  con- 
sumed 0-92  watt  per  Hefner  candle  perpendicular  to  the  axis 
of  the  lamp.  Under  these  conditions  the  c.v.  fell  by  only 
about  s  per  cent,  after  running  1,))00  hours.  Further 
mention  is  made  of  a  series  of  five  metal  filament  lamps 
(11-2  volts  70  Hefner  candles)  for  series  use.  These  lamps 
remained  nearly  constant  up  to  1,500  hours.  Of  course  the 
manufacture  of  tungsten  lamps  has  progressed  a  great  step 
in  that  it  is  now  possible  to  manufacture  drawn  filaments 
for  the  lamps,  the  (!onse(|uence  being  increased  cheapness 
and  greater  resistance  to  shocks.  It  is  also  possible  by 
employing  the  drawing  process  to  produce  thinner  filaments 
of  good  durability,  so  that  in  Germany  both  220-volt  Ifi-o.r. 
and  110-volt  lO-c.p.  lamps  are  now  on  the  market.  A  large 
number  (72)  of  these  lamps  were  tested  for  life. 
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The  Reichsanstalt  was  represented  at  the  International 
rhotometrical  Commission,  at  Zurich,  July,  liill.  The 
ratios  of  the  three  standard  lamps  in  penend  use  have  under- 
Hono  a  chanjie  since  the  last  conference,  in  that  the  National 
I'hysicid  I ialionitory  has  fixed  the  standard  value  for 
atnios]ilieric  huMiidity  for  the  10-r.p.  \'crnon  llarcourt  lamp 
at  Id  instead  of  s  litres  per  1  cuhic  metre  of  air.  The 
Commission  accordinfjly  accepted  the  follnwiiii,'  conversion 
values  : — 

I  Cared        =  107.-,  I  [efnei- candle  : 
1   llarcourt  =  irin  Hefner  candle  : 
1   llarcourt  =  \'0'.'>r.  Carcel. 
The  Reichsanstalt  has  recently  been  invited  to  take  ]iart 
in  the  movement  promoted  by  the  Ilhiminating  Kngineerinj; 
Society  (New  York)  for  the  introduction  of  uniform  values 
and  designations  in  photometry. 

Some  additional  researches,  ^^c,  which  may  be  mentioned 
are  the  following  : — An  invettigation  into  the  eddy  current 
brake  and  tlie  electromagnetic  rail  brake  ;  potential  drop  in 
three-phase  generators  ;  the  absolute  determination  of  the 
ohm;  the  thermal  expansion  of  marble  (carried  out  in  con- 
nection with  the  last-mentioned  research)  ;  mi asurenienis  of 
high-frequency  currents  ;  electrometrical  measurements  on 
high-frequency  circuits  ;  electrolytic  valvular  action  :  elec- 
trolysis of  glass,  Ac. 

In  all,  I'J  official  and  private  ])a|iers  were  published  by- 
the  members  of  the  stall'  during  the  year,  and  a  detailcil  list 
of  tliese  is  given  at  the  end  of  the  re|>ort. 


BUSINESS  NOTES. 


Consular  Xotes. —  Arjjenfina. — The   American   Consul 

at  Buenos  Ayrep,  in  a  recent  nport,  points  out  that  the 
tramway  statistics  of  that  city  during  the  Inst  few  years,  |»ave 
evidence  of  the  efficiency  of  the  service.  There  has  been  an 
enormous  development  of  the  city  tra'fic,  a  development  which 
is  surprisinK,  not  only  when  compared  with  that  of  other  cities, 
hut  also  when  the  position  now  is  compared  with  the  position 
in  Buenos  Ayres  a  few  years  ago.  In  1873,  when  the  great- 
ness of  the  city  bepran  to  be  realised,  the  tramways  carried 
i;!,l."i(),:f."iO  pnsi'engers  ;  10  years  later  (in  the  period  of  the  horse 
cars1  the  total  number  of  passenpHrs  was  augmented  to  17.<M;.*).t37  ; 
a  dei'ade  later,  due  to  the  increased  population  of  the  city,  67,79'.l,;i62 
passengers  were  carried.  With  the  change  from  horse  cars  to 
electric  cars  came  a  great  improvement  and  extension  of  the  system 
in  all  directions,  and  the  number  of  passengers  carried  multiplied 
beyond  the  most  sanguine  expectations.  During  the  year  of  1111), 
just  past,  S.5."),."i31,182  passengers  made  use  of  the  facilities  offered, 
the  companies  receiving  f  U,!i6'.t,44C  Cl'nited  States  gold)  in  fares. 

Corea. — The  American  Consul  at  Seoul  reports  the  announce- 
ment by  the  Seoul  Press  that  the  .Tapanese  firm  of  Okura  i;  Co.,  of 
Tokio,  has  made  arrangements  under  Government  permission  for 
installing  on  the  Chongchon  River  an  electric  plant  to  supply  the 
demands  of  the  mining  district  of  N'orth  Pyongan  Province.  The 
scheme  contemplates  the  supply  of  motive-power,  tramway  service, 
and  lighting,  and  contracts  have  t)een  already  entered  into  with 
the  Oriental  Consolidated  Mining  Co.,  the  Chosen  .Mining  Co.  (both 
American),  and  others  for  the  supply  of  over  2,000  H.e.  The 
Consul  is  informed  by  representatives  of  these  companies  that  this 
arrangement  is  considered  of  great  advantage,  in  view  of  increased 
cost  and  growing  scarcity  of  wood  for  fuel.  The  coal  to  be  used 
in  the  work  will  be  supplied  from  Manchuria,  where  Okura  &  Co. 
control  the  output  of  the  Penshu  Colliery.  The  machinery  required 
will  he  obtained  from  Germany.  Okura  &  Co.  are  the  sole  agents 
for  .Japan  of  the  A.E.G.  of  Berlin. 

Canada. — The  American  Consul  at  Fredericton,  New  Brunswick, 
reports  that  the  hydroelectric  station  which  is  to  utilise  the  power 
of  the  Eel  River  and  its  tributaries  in  Cartleton  County,  is  to  be 
constructed  in  a  short  time.  When  completed,  the  station  will  be 
in  a  position  to  supply  cheap  power  to  all  the  neighbouring  towns, 
including  Fredericton.  Letters  of  incorporation  were  secured  in 
r.ill.  A  company,  capitalised  at  JSIS.OOO,  is  applying  for  letters  of 
incorporation  to  do  business  under  the  name  of  the  Welsford  and 
Hamstead  Telephone  Co.  It  proposes  to  carry  on  a  general  tele- 
phone business  in  Queen's  County,  with  a  head  office  in  Welsford. 

China. — The  American  Consul  at  Shanghai,  reporting  recently 
on  general  conditions  in  China,  writes  as  follows  : — "  China  is  at 
the  dawn  of  an  era  of  industrial  development,  and  the  demand  for 
implements  for  this  expansion  should  continue  to  increase  for  many 
years  to  come.  The  following  are  ideas  and  views  gleaned  from 
local  representatives  for  machinery  and  electrical  appliances  from 
time  to  time.  The  British  and  German  iirms  are  obtaining  more 
business  than  their  competitors  because  they  study  the  require-' 
ments  of  the  market  more  carefully  than  manufacturers  of  other 
countries  and   have  far  superior  organisations  in  China.     They  also 


grant  special  terms  of  payment  which  Americans  ore  not  often 
willing  to  give.  This  is  particularly  true  of  the  Germans,  in  whose 
country  the  banks  amalgamate  with  manufacturers'  syndicates, 
with  the  result  that  any  scheme  presenting  a  rensonable  prospect 
of  success  is  financed  through  this  combipation  and  Oernian 
capital  puTchascs  the  German  materials  with  which  the  plant  is 
fitted.  There  is  usually  a  first  partial  payment  and  a  lien  taken  on 
the  plant  so  erectrd  as  security  for  the  balance.  In  equipment  of  a 
municipal  or  public  nature,  the  guarantees  of  local  odicials  are 
often  added  to  the  security.  The  American  technical  representa- 
tive of  a  well-known  company  writes  with  reference  to  electrical 
machinery  that  at  present  there  is  excfs-iive  competition  indulged 
in  by  foreign  firms,  and  any  American  rxporter  desirous  of  obtain- 
ing a  foothold  in  the  market  must  be  content  with  small  returns  an 
long  as  present  conditions  last.  Great  emphasis  in  many  instances 
is  placed  on  price  whi<h  puts  notonly  electrical  but  other  American 
machinery  at  a  disadvantage,  except  in  the  case  of  the  apparatus  of 
the  largest  manufacturers.  This  is  true  for  the  reason  that 
technical  knowledge  is  lacking  in  China  on  the  part  of  all  but  an 
extremely  limited  number  of  purchasers.  Consequently  few  cus- 
tomers are  in  a  position  to  judge  the  relative  merits  of  machines 
offered  and  price  becomes  to  a  large  extent  the  standard  by  which 
suitability  is  determined.  This  is  directly  responsible  for  the  keen, 
low-priced,  small-profit  condition  of  the  present  day.  Education 
will  do  much  in  time  to  alter  this.  Foreign  competitors  peek  in  this 
low-priced  campaign  to  secure  a  footing  against  the  time  when 
development  is  more  general,  demand  more  generous,  and  education 
such  as  to  render  small  margins  unnecessary.  One  thing  is  certain, 
the  industrial  machinery  business  in  China  cannot  be  carried  on 
without  local  representation  of  some  sort.  Catalogues  alone  arc 
nselefs.  Si  me  of  the  important  American  houses  are  already  in  the 
field  with  technical  experts  operating  independently  or  in  con- 
junction with  locally  established  firms,  and  these,  I  am  told,  have 
made  headway.  Personally,  I  have  faith  in  Ami  rican  organisation, 
alertness  and  general  ability  to  get  business,  if  gone  a  iter  properly. 
For  this  reason  I  t)elieve  firmly  in  the  co-operative  scheme  for 
houses  having  lines  not  sulliciently  important  as  yet  to  warrant 
individual  direct  effort,  but  certainly  entitled  to  the  fair  trial  that 
only  tuch  representation  can  give.  This  is  peculiarly  applicable  to 
houses  producing  industrial  and  other  machinery,  and  such  an 
organisation  supported  by  lank  affiliations  should  be  in  a  position  to 
secure  a  larger  proporation  of  this  expanding  trade  than  the  I'nited 
States  is  gettimg  at  present.  It  is  the  plan  of  the  competitors,  and 
is  at  least  worth  the  most  thorough  investigation  if  not  a  trial.  ' 

Itrnzil. — The  British  Consul  at  Santos,  reporting  on  the  dock 
works  there,  states  that  electric  cranes  to  the  number  of  It  have 
already  been  erected  on  a  new  stretch  of  quay,  and  an  installation 
of  electric  conveyors  for  the  loading  of  coffee  has  also  been  fitted 
up.  On  April  16th,  1911,  the  Dock  Co.'s  hydroelectric  installation 
at  Itatinga.  about  20  miles  from  Santos,  the  transmission  cables 
and  central  station  at  Outeirinhos  (Santo?)  were  completed. 
The  large  surplus  of  power  which  the  Dock  Co.  is  prepared 
to  supply  at  a  very  moderate  price  for  industrial  purposes  would 
seem  to  afl'ord  a  good  opening  for  the  establishment  of  factories, 
suitable  building  land  with  railway  facilities  being  available.  In 
the  town  of  Santos  the  tramway  system  comprises  about  38  miles  of 
line,  of  which  1.5  miles  were  electrified  in  Iflui'.  The  electrifica- 
tion of  the  remaining  23  miles  was  taken  in  hand  in  1911,  and 
shonld  he  completed  by  the  end  of  lliI2. 

Finland.— The  British  Consul  at  Uelsingfors,  in  a  recent  report, 
states  that  all  goods  connected  with  electrical  machinery,  kc...  are 
supplied  by  Germany  in  far  greater  quantities  than  by  the  Fnited 
Kingdom,  with  whom  Sweden  also  competes  in  this  trade.  There 
does  not  appear  at  present  to  be  any  means  by  which  the  British 
import  trade  can  be  improved  in  such  articles  as  telephones 
(received  exclusively  from  Sweden),  lamps,  bells  and  other  appa- 
ratus ;  but  in  electrical  machinery,  motors,  ic,  the  Vnited 
Kingdom  might  well  compete,  and  is  doing  so  to  some  extent, 
although  the  import  is  as  yet  insignificant.  It  should  be  noted  in 
this  connection  that  Finland  is  a  country  with  great  wealth  in 
water  power,  and  that  turbines  and  electrical  machinery  must 
needs  be  used  in  large  quantities.  It  therefore  appears  extremely 
probable  that  the  importation  of  the  latter  goods  will  improve,  as 
it  is  considered  that  the  local  factories  will  not  be  able  to  meet  the 
demand.  There  should  thus  be  an  opening  for  a  thorough  study 
of  the  Finnish  market  in  this  trade,  and  for  an  attempt  to  supply, 
if  possible,  the  particular  article  required. 

The  British  share  of  the  import  trade  in  suction  gas  and  other 
engines  is  important,  and.  it  is  considered,  might  be  improved.  It 
is  difficult  to  say  whether  the  import  trade  in  this  line  developed 
in  1911,  as  no  separate  statistics  are  available,  but  it  should  be 
mentioned  that  engines  of  all  kinds  are  largely  employed  in 
Helsingfors  for  boats,  cars,  building  works,  Vc.  As  regards 
machinery  in  general,  imports  from  the  United  Kingdom  decreased. 
In  order  to  further  British  commercial  interests  in  Finland,  the 
system  of  establishing  local  agents  for  the  different  branches  of 
trade  should  be  continued.  The  best  manner  of  obtaining  suitable 
agencifs  for  any  particular  class  of  goods  is  to  advertise  in  a  local 
journal. 

Much  can  be  dore  for  British  trade  in  Helsingfors,  and  in 
the  other  Finnish  towns  by  sending  out  representatives  of 
British  manufacturing  firms  to  push  the  sale  of  the  various  com- 
modities. Much  good  has,  no  doubt,  been  already  accomplished  by 
this  method,  but  much  still  remains  to  he  done.  The  representa- 
tives in  question  should  possess  a  knowledge  of  Swedish,  though, 
as  an  alternative,  German  would  also  be  useful  in  a  minor  degree. 
It  is  perhaps  unnecessary  to  add  that  such  representatives  should 
possess  good  manners  and  tact— qualities  which  experience  shows 
go  a  very  long  way  in  obtaining  the  footing  required.  As  time 
goes   on   .\  knowledge  of  Finnish  will  probably  become  necessary.  , 
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but  at  present  Swedish  is  the  principal  language  required  in 
oommereial  circles. 

The  British  Yice-Consul  at  Viborjf  states  that  the  extension  of  the 
electrical  plant  of  that  town  has  been  practically  carried  out.  The 
electric  tramway  will  shortly  be  inaugurated  by  the  municipality, 
and  is  expected  to  be  ready  for  public  use  by  the  end  of  1912. 

For  Sale. — Mr.  (1.  E.  Corfield,  the  Eeceiver,  is  inviting 
offers  for  the  sale,  by  tender,  of  the  business  of  the  Davis  Electrical 
Co.,  Ltd.  (in  liquidation),  17,  Moor  Street,  CambridKe  Circu?, 
London,  W. 

The  Dundee  Town  Council  has  .50  arc  lamps  for  sale.  See  our 
advertisement  pages  to-day. 

Book  Notices. — "  Memorandum  and  Articles  of  Associa- 
tion of  the  I.B.E."  "JouriKiJ  of  the  I.E.E.,"  Vol.  49.  No.  214. 
London  :  E.  &  F.  N.  Spon,  Ltd.  Price  ."s. — The  issue  for  July,  l'.il2, 
contains  the  following  papers  : — '  High- Voltage  Tests  and  Energy 
Losses  in  Insulating  Materials,"  by  E.  H.  Rayner  ;  "  Self-Coutained 
Eoad  Vehicles  and  Locomotives,"  by  J.  C.  Macfarlane  and  H. 
Burge  ;  "Tariffs  for  Electrical  Energy,"  by  W.  W.  Lackie ; 
"Specifications,"  by  Fred.  S.  Sells;  " Power  Station  Working,"  by 
J.  W.  Jackson;  "Porcelain  Line  Insulators.",  by  J.  Lustgarten  ; 
■'An  Instrument  for  the  Detection  of  Combustible  Gases  and 
Vapours,"  by  Louis  J.  Steele  ;  "  The  Determination  of  the  Efficiency 
of  a  Polyphase  Asynchronous  Motor  from  the  Current  (circle) 
Diagram,"  by  John  Nicholson  ;  "  The  Tungsten  Filament  Lamp  on 
Alternating  Current."  by  Lancelot  W.  Wild. 

"  7i'Jc/>/(rt«//'.v"  Direcfiiri/  of  the  IHeplioiw  Iiiihistrij.  Chicago, 
U.S.A.:  7H<7)/io«y  Publishing  Co. — This,  manual,  now  in  its  17th 
year,  gives  a  complete  list  of  \h'  telephone  companies  operating  in 
the  United  States,  Canada,  Mexico  and  the  American  dependencies 
— amounting  in  the  aggregate  to  no  fewer  than  21,!l.'J2  (21,048  in 
U.S.A.,  8.5.5  in  Canada,  and  4li  in  the  other  countries).  Of  this 
remarkable  total,  11,518  are  returned  under  the  head  "number  of 
subscribers  unknown,"  4,087  with  under  50  subscribers,  and  2,OS7 
from  50  to  150  :  at  the  other  end  of  the  scale  there  are  35 
companies  with  over  10,000  subscribers,  66  with  5,000  to  10,000, 
and  510  with  1,000  to  5,000.  The  State  of  Iowa  alone  possesses 
3,787  companies,  and  two  other  States  confess  to  more  than  1,100 
each,  showing  that  the  conditions  obtaining  in  the  American 
telephone  field  present  a  striking  contrast  with  British  practice. 
A  list  of  foreign  telephone  companies  and  buyers,  occupying 
2:i  pages,  is  followed  by  an  account  of  the  "Bell"  organisation 
(the  American  Telephone  &  Telegraph  Co.)  and  its  associated 
companies,  tilling  nearly  20  pages,  and  a  section  is  devoted  to  the 
telcgr.aph,  cable  and  wireless  companies  of  the  world.  Part  II  of 
the  volume  is  a  "  Buyers'  Guide,"  and  is  provided  with  maps  of  the 
United  States  and  Canada.  Nothing  could  give  a  more  striking 
impression  of  the  vast  development  of  the  telephone  industry 
across  the  Atlantic  than  this  work,  which  deals  with  conditions 
absolutely  unknown  in  Europe.  The  magnitude  of  the  industry  is 
also  well  illustrated  by  the  lent;thy  list  of  manufacturers  and 
dealers  whose  names  and  advertisements  are  printed  in  the  second 
part,  forming  about  half  the  volume 

"British  Standard  Specifications."  A  new  edition  of  the  British 
Standard  Specification  for  Structural  Steel  for  Bridges  and  General 
Building  Construction  (Report  No.  15.  Revised  August,  1912)  has 
recently  been  issued.  The  new  issue  is  of  importance  in  view  of 
the  fact  that  the  London  County  Council  (General  Powers)  Act, 
19(i;i,  rfi|uires  that  all  rr.lled  steel  used  in  the  construction  of 
skeleton  frame  work  for  buildings  shall  comply  with  the  require- 
ments of  this  specification.  The  price  of  the  specification  is  .5s.  2d. 
post  free,  and  it  may  be  obtainel  from  auy  bookseller,  or  direct 
from  the  offices  of  the  Committee,  28,  Victoria  Street,  West- 
minster, S.W. 

"  Ciilf?iiiiir  of  the  Royal  Technical  College,  Glasgow,  1912-13.' 
Glasgow  :  The  College. 

"Electrical  Injuries:  Their  Causation,  Prevention  and  Treat- 
ment." By  Charles  A.  Lauffer.  1912.  x  London  :  Chapman  4;  Hall, 
Ltd.     Price  2s.  net. 

"The  Constituents  of  Coal  Soluble  in  Phenol."  by  J.  C.  W. 
Frazer  and  E.  J.  Hoffmann  ;  "  The  Factor  of  Safety  in  Mine  Elec- 
trical Installations,"  by  H.  H.  Clark  ;  "The  Status  of  the  Gas  Pro- 
ducer and  of  the  Internal  Combustion  Engine  in  the  Utilisation  of 
Fuels,  by  R.  H.  Fernold  ;  "  The  Slagging  Type  of  Gas  Producer," 
by  Carl  D.  Smith;  "Government  Coal  Purchases  under  Specifica- 
tions,'' by  G.  S.  Pope  and  J.  D.  Davies.  1912.  Washington  : 
Government  Printing  Office. 

"  liiilbihi  oi  the  American  Institute  of  Architects."  Vol.  XIII, 
No.  I.     April,  1912,     Washington  :  The  Institute. 

"Wireless  Telegraphy,"  By  Alfred  T.  Story.  1912.  London: 
Hodder  A:  Stoughton.     Price  1  s.  net. 

"  Priicei'dini/s  of  the  Incorporated  Municipal  Electrical  Associa- 
tion, 1912."     London:  Wyman  &  Sons,  Ltd.     Price  as. 

We  have  received  from  Mr.  .1.  Sutherland  Warner  a  reprint  of 
correspondi'uce  in  the  Timr.s  of  March  and  April,  1910,  relating  to 
"Mono-rail  Fallacies,''  in  which  the  relative  meritsof  the  mono-rail 
and  the  ordinary  permanent  way  were  discussed. 

Catalogues    and  lists. — The   Electrical  (!(>.,  Ltd., 

122-124,  Charing  Cross  Road,  W.C— Lists  Nos.  1  and  2,  dealing 
with  electric  motors  ;  list  No.  1  relates  to  Dc.  machines,  from 
i  to  100  11,1'..  which  are  built  in  three  standard  types  according  to 
size  ;  it  contains  very  full  information  regarding  the  motors  and 
their  capabilities,  as  well  as  particulars  of  small  motor-generators, 
starters,  &o.  Useful  notes  are  given  as  to  the  management  of  the 
machines,  and  tables  of  dimensions  are  provided.  List  No.  2  deals 
with  A.c.  motors  of  slip-ring  and  squirrel-cage  types,  in  several 
ranges,  from  \  to  500  H.P.,  and  for  one,  two  or  three-phase  supply. 
Commutator    machines     arc   also   listed,    together    with    starting 


switches  and  transformers  and  spare  parts,  and  a  number  of 
diagrams  of  connections.  Running  instructions  and  dimension 
tables  are  given.  Both  lists  have  been  compiled  with  a  special  eye 
to  the  requirements  of  contractors,  and  are  very  conveniently 
arranged. 

TiiK  Caj!LE  Accessories  Co.,  Ltd,,  Britannia  Street  Works, 
Tividale,  Staffs. — Catalogue  No.  6  of  electric  light  "  Sceaco " 
water-tight  fittings  ;  the  company  specialises  in  cast-iron  fittings, 
and  the  list  shows  a  great  variety  of  these  for  use  on  board  ship, 
in  docks  and  factories,  mines,  fcc,  and  for  street  lighting,  with  one  or 
more  incandescent  lamps.  Ironclad  D.P.  switches  and  fuses  for 
street  lighting,  and  ornamental  brackets  of  numerous  patterns  for 
use  with  the  fittings,  are  included,  as  well  as  hand-lamps  com- 
plying with  the  Home  Office  Regulations,  and  a  variety  of 
accessories. 

The  I.T.E.  Electric  Co.  (1907),  Ltd.,  72,  Finsbury  Pavement, 
E.C.— Card  showing  the  Midget  Senior  I.T.E.  circuit  breaker  for 
five  to  300  amperes,  and  the  L, lj.  traction  type,  of  which  hundreds 
are  used  by  the  L.C.C. 

Deutsche  Gasgcuhlicht  A,G.  (AnEROESELLS0HAi''T),  Berlin 
0  17. — Catalogue  of  reflectors,  fittings,  and  installation  materials 
for  use  with  Osram  wire  lamps. 

Ai.i.iiEMEiNE  Elektricitats  -  Gesellschai-'T,  Berlin, — 
Brochures  giving  particulars  and  illustrations  of  generating  plant 
and  of  electrically-driven  pumps,  air-compressors  and  fans,  installed 
by  the  company  in  numerous  gas- driven  power  stations  for  mining, 
ironworks,  &c. 

C.  W.  HcNT  Co..  West  New  Brighton,  New  York,  U.S  A.— 
Pamphlet  describing  the  Hunt  Automatic  Railways  for  handling 
materials  in  bulk  :  some  of  these  installations  have  been  working 
satisfactorily  for  40  years. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  N.E. — Price  list  No.  D6,  dealing  with  Holophane  fittings, 
reflector-bowls  and  spheres,  with  a  variety  of  fittings  for  use  with 
Holophane  glassware.  Also  a  leaflet  illustrating  nine  of  the  newest 
pitterns  of  household  Holophane. 

The  U.nivkrsal  Electuicat,  M.vndi'ACturinc.  Co.,  14,  Station 
Parade,  Peokham,  S.E. — Calendar  card  with  piices  of  porcelain 
tubular  fuses  with  protected  ends.  The  company  has  built  a 
foundry  for  brass,  gun-metal  and  aluminium  castings,  and  is  now 
prepared  to  supply  rough  or  finished  castings  to  pattern  or  to 
drawing. 

The  Langdon-Davies  Motor  Co.,  110.  Cannon  Street,  E.C. — 
Price  list  of  standard  A.c.  motors  of  the  slip-ring  and  short- 
circuited  rotor  types,  from  J  to  100  b.h.p  ,  conforming  to  the 
Engineering  Standards  Committee's  specification  ;  also  geared 
motors,  starters,  motor-generators,  kc. 

The  Electrical  Apparatus  Co,  Ltd,  Vauxhall  Works,  South 
Lambeth  Road,  S.W. — Leaflet  relating  to  the  E.A.C.  high  torque 
meter. 

Messrs.  Seeab,  Page  &  Co.,  16  and  17,  Devonshire  Square,  E  C. 
— Pamphlet  describing  the  Swedish  system  (Liifquist  patents)  of 
electric  heating  apparatus — laundry,  domestic,  kc. 

Messrs.  WAiLt:s,  Ddve  iV:  Co.,  Ltd.,  5,  St.  Nicholas  Buildings, 
Newcastle-on-Tync. — Booklet  about  Bitumastic  solution  for  coating 
ironwork. 

The  Sloan  Electrical  Co.,  Ltd,  Conradty  House,  12,  (Jolden 
Lane,  E,C. — Price  lists  relating  to  "S.  L.  "  shades  and  reflectors,  of 
gbss,  metal  and  silk,  in  great  variety  ;  and  "S,  L.  "  cartridge  fuses, 
'  pyrotin  "  fuse  wire  and  strip,  "  bimetal "  fuse  wire,  &o.  These 
can  be  had  on  application  to  the  company. 

Messrs.  SCHAi'CER  A;  Budenuerc,  Ltd.  Whitworth  Street, 
Manchester. — Price  list  of  indicators  (Catalogue  Section  19)  of  the 
Thompson  type,  with  a  variety  of  modifications  and  recent  im- 
provements, as  well  as  the  Richards  indicator,  explosion  recorders, 
electrically- controlled  indicators,  and  a  variety  of  reducing  gears, 
tools  and  accessories. 

The  British  Aluminiu.m  Co.,  Ltd.,  109,  Queen  Victoria  Street, 
E.C. — Leaflets  relating  to  aluminium  domestic  fittings,  such  as 
door  handles,  kc,  and  aluminium  ventilating  fans  for  attachment 
to  electric  motors. 

Messrs.  Samiel  Denison  &  Son,  Ltd.,  Leeds.— Pamphlet 
describing  the  "Blake-Denison  "  weigher,  which  automatically  and 
continuously  weighs  and  records  the  quantity  of  material  passing 
over  any  type  of  conveyor,  within  '.  per  cent.  A  semi-automatic 
weigher  and  various  other  types  of  machine  are  described,  and  a 
new  time  tonnage  recorder  for  secret  control,  electrically  operated 
at  any  distance  from  the  weigher,  is  introduced.  An  c.vplan.T.tory 
.statement  regarding  these  devices   is  given  in  a  separate  pamphlet. 

The  Briinsdown  Laiiiii  Morhs,  Ltd..  Kingsway  House, 
W.C. — We  have  received  a  copy  of  a  large  showcard  advertising 
"Wirnm''  lamps  for  1912  :  the  card  measures  15  x  20  in.,  and  is 
printed  in  eight  colours,  with  striking  effect.  It  is  for  general 
distribution  to  the  trade. 

Austria. -^According  to  the  Ehrlio.  und  Masrk.,  the 
imports  of  electrotechnical  products  into  Austria-Hungary  in  the 
first  five  months  of  the  year  amounted  to  16,124,000  kronen,  against 
11.168,000  kronen  in  the  same  period  in  1911.  The  exports  were 
5,134,000  kronen,  against  4.530,000  kronen.  Of  dynamos  the 
imports  were  5.934,000  kronen,  against  4,192,000  kronen,  and  the 
exports  491,000  kronen,  against  206,000  kronen.  Compared  with 
the  previous  year,  the  growth  in  the  aggregate  imports,  and  more 
particularly  in  dynamos  and  electrical  a]ipai'atus,  was  maintained, 
although  compared  with  the  preceding  month's  imports,  a  note- 
worthy falling  off  was  observable.  The  exports,  also  compared  with 
those  of  the  previous  month,  showed  a  decline,  although  they  were 
25  per  cent,  greater  than  in  the  same  month  last  year.  The 
advance  in  the  exports  of  glow  lamps  was  less  marked  than  in  the 
previous  year,  but  cable  and  wire  both  showed  considerable  improve- 
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ment.  The  I'nitcd  Kingdoin  6(;ured  in  the  imports,  principally  in 
dynamos,  transformers,  \o.  ;  telegraph,  sitrnallinir  and  safety  rail- 
way apparatus  ;  telephones  and  microphones  ;  cable  and  insulated 
wire;  accumulators;  and  electrical  meters,  the  bulk  of  .\ustro- 
IIun(rarian  trade  beinp;  with  the  German  Empire.  Of  the  exports, 
the  I'nited  Kingdom  were  the  recipients  of  small  consignments  of 
dynamos,  telephones  and  microphones,  electrical  meters,  glow  lampe 
(l.'i:!  (inintul),  armoured  cable  and  insulated  wire  (!)l  quintal), 
rubber  or  guttapercha  covered  wire(:i:i  quintal),  paper,  .^:c.,  covered 
(20S  quintal  I,  carbons  ( 1,1 13  iiuintals)  and  electrodes.  Moderate 
exports  were  made  to  liritiah  India,  but  Egypt  apparently  is  a  good 
customer  for  Austro-llungarian  electrical  products. 

liitfiiidation. —  liAiiMKvtK    Elkcthkai,   ('(».,   l>ii). — A 

eeneral  mcteting  of  the  company  will  b«  held  at  the  office  of 
JIe8.srj.  Slaughter .V:  May,  is,  Austin  Friars,  E.G.,  on  October  lat,  to 
receive  the  report  of  the  liquidator  on  the  winding  up  of  the 
company's  a  Hairs. 

Railkriipt(-,V. — (i.  K.  IIkuvkv,  jjas  and  (■lr<;iri(al 
engineer,  of  L't,  Susans  Road,  Eastbourne.  Last  day  for  receiviLg 
proofs.  .September  K^th,  111  1 2. 

Trade    Aiiuounceiiients. — Thk  Dikski.  E.ncixk   Co. 

announce  that  in  consequence  of  the  expansion  of  their 
business  they  are  removing  from  (,iueen  Victoria  Street  to  more 
commodious  head  ctliccs  at  General  Buildings,  Aldwycb.  Strand. 
Londop.  W.C.  All  communications  should  be  sent  to  the  new 
address. 

TiiK  Consolidated  Diesel  Engine  Manufactirkbs.  Ltd., 
als>  announce  that  their  registered  offiie  is  now  reno/ed  to  Giteral 
Buildings,  Aldwych,  London,  W.C. 

Mi;ssiis.  VV.  f.  Grovri!  A:  Co.,  Ltd.,  announce  that  the  tele- 
graphic   address    of     their    London    olHce     will    henceforth     be 

Phonoscope,  Vic,  London."  The  indicator  word,  "  Vic,"  will  not  be 
charged  for  in  inland  messages. 


LIGHTING  and  POWER  NOTES. 


Acerillgton. — The  electricity  department  has  jii>L  i:iin- 
menced  the  work  of  laying  a  new  high-pressure  cable  towards 
Clayton-le-Miiors  in  preparation  for  the  supply  of  current  to  the 
township.  It  is  also  probable  it  will  be  r((iufstcd  to  quote  for  the 
supply  of  current  to  (ireat  llarwood 

.irnsidc. —  l^y  arraiijieuK-nt  with  tlie  Traders'  Association, 
the  first  section  of  the  promenade  electric  lighting  scheme  has  been 
brought  into  use.  The  work  has  been  undertaken  by  the  traders,  in 
the  lu'pe  that  the  I'.C'.  may  tee  its  way  to  take  over  the  sch<me 
eventually. 

Bari'OW-in-Furnfss.-  At  the  T.C.  lueetiug  on  Septem- 
ber 2nd,  the  Electricity  Committee  reporlid  that  the  engineer  had 
submitted  terms  by  %vhich,  s-ubject  to  approval,  he  agreed  to  give 
the  I'urness  Kailway  Co.  a  supply  of  electricity  for  the  whole  of 
their  locomotive  works  at  Barrow,  for  a  period  of  10  years.  It  was 
decided  to  grant  approvai,  subject  to  the  ccmpany  entering  into  an 
agreement  to  the  approval  of  the  town  clerk.  The  Council  alto 
endorsed  the  engineers  proposal  to  authorise  the  contractors  to 
proceed  with  the  work  in  connection  with  the  buildings  for  the 
extension  of  the  electricity  works,  and  the  town  clerk  was  instructed 
to  write  the  L.G.B.,  informing  it  of  the  proposal. 

Belfast. — The  site  for  the  new  electricity  station,  which  the 

Corporation  proposes  to  erect,  will  probably  be  that  known  as 
Glentoran,  on  the  Kavenhill  Road.  The  Tramway  and  Electrical 
Committee  has  recommended  the  Council  to  accept  this  site  (which 
covers  between  five  and  six  acres),  at  an  annual  rental  of  tfi.'iper 
acre.  A  meeting  of  the  Council  in  committee  h;vs  been  called  to 
consider  the  recommendation,  and  also  the  reports  of  the  electrical 
engineer,  and  the  consulting  engineer  on  the  electrical  extension 
question  generally.  The  Glentoran  property  has  a  frontage  to  the 
Lagan  .'iiuither  site  which  was  ex.Tuiined  by  the  subeommittee  of 
the  Tramways  and  Electrical  Committee  wa.s  at  Queen's  Bridge. 

An  experimental  installation  of  arc  lighting  has  been  introdinid 
in  Donegall  Street,  this  being  an  extension  of  the  system  which  has 
already  been  in  use  for  about  three  years  in  Cattle  Place  and  High 
Street,  We  gather  that  centre  lighting  has  been  adopted  by  poles 
and  span  wires. 

Bettws-j-('oed. — With  reference  to  the  founcil's- pro- 
posal to  borinw  i; 9.700  for  water  supply  and  £3,720  for  electric 
lighting  schemes,  an  inquiry  has  been  held  by  the  L.G.B.  Regard- 
ing the  latter,  it  was  stated  that  Lord  Ancaster  had  agreed  to 
lease  to  the  Council  the  well-known  Swallow  Falls,  so  that  the 
Council,  by  making  a  small  charge  for  admittance,  could  secure  at 
least  £100  annually  towards  the  estimated  deficit  of  £212.  His 
lordship  had  also  offered  to  contribute  £liiO  a  year  until  the  deficit 
was  wiped  off.  Opposition  to  the  scheme  was  raised  by  a  member 
of  the  Council,  the  latter  objecting  to  the  Swallow  Falls,  which 
had  always  been  open  to  the  public,  being  saddled  by  a  charge 
which  would  result  in  harm  to  the  district. 

Birkenhead. — Arising  apparently  out  of  a  discussion  on 

the  borough  electrical  engineer's  expenses  at  the  last  T.C.  meeting, 
the  following  notice  of  motion  has  been  given  by  Councillor  Campbell 


for  consideration  at  the  forthcoming  T.C.  meeting  :—"  That  the 
number  of  days  in  attending  conferences  under  authority  of  the 
resolution  of  the  Special  Committee  confirmed  by  the  Council  on 
October  tlth,  l'JM9,  bo  limited  to  not  more  than  four  days  in  one 
year,  including  day  of  going  and  day  of  returning  ;  and  that  all 
proj)0Bed  attendances  at  conferences,  other  than  those  sanctioned 
by  the  Council  on  October  6tb,  litO'.i,  be  entered  in  the  minutes  of 
the  committees  concerned." 

Bolton. — The  annual  report  of  the  electricity  depart- 
ment shows  a  total  output  sold  of  1 1,076,1(37  units,  of  which  motor 
supply  and  tramways  accounted  for  .5,'j10,319  and  4,4ti8,76l  units 
respectively.  The  gross  prclit  on  the  year's  working  waa  £32,123  ; 
interest,  sinking  fund  and  depreciation  charges  absorbed  £2tj,'.t92, 
sundry  contributions  amounted  to  £1,7011,  and  the  balance  of 
£3,122  went  to  the  rates,  this  figure  comparing  with  £0,'i;i7  in  the 
previous  year.  The  calculated  depreciation  for  the  undertaking 
amounted  to  £lll,l(>9,  and  a  sum  of  £3,943  was  therefore  trans- 
ferred to  the  depreciation  account  to  supplement  the  loan  instal- 
ment, which  only  amounted  to  £l."),22i;.  The  def)reciation  account 
now  stands  at  £27,1173.  The  decreased  net  surplus  is  attributed  to 
the  coal  strike,  which  added  some  £3,000  to  the  coal  bill  for  the 
year,  and  will  also  affect  the  present  year's  working.  As  the 
Corporation  has  unfortunately  delayed  the  construction  of  the  new 
power  station,  so  that  the  existing  plant  will  be  overloaded  during 
the  year,  this  will  still  further  affect  the  present  year's  working — 
despite  the  assistance  of  the  1,00()-KW.  battery  which  has  been 
installed  for  the  purpose  of  getting  over  the  peak  loads  of  the 
coming  winter.  This  is  partly  explained  by  the  fact  that  the  Bolton 
undertaking  supplies  both  single  and  three-phase  alternating 
current  as  well  as  direct  current  for  both  lighting  and  traction. 
It  is  interesting  to  note  that  483  consumers  used  1,1(17  motors,  of 
1 1,794  n  I'.,  and  that  a  total  of  3,liis  consumers  were  supplied. 

The  Electricity  Committee  has  approved  the  plans  and  esti- 
mates prepared  by  Mr.  A.  A.  Day  (borough  electrical  engineer) 
for  the  proposed  new  power  station  on  a  site  at  I'.ack-o'-th'-Bnnk, 
for  the  purpose  of  meeting  the  increased  demand  for  current 
in  Bolton.  The  site  is  regarded  as  particularly  advantageous, 
as  coal  can  be  delivered  from  the  railway  direct  on  top  of  the  boiler 
house,  and  on  the  other  side  of  the  site  itthe  River  Tonge.  the  water 
of  which  will  be  available  for  condensing  purposes.  There  is  ample 
room  on  the  site  for  putting  down  a  generating  station  of  very 
large  dimensions.  The  initial  capacity  of  the  plant  will  probably 
be  two  4.000-KW.  turbo-alternators  generating  three-phase  current, 
.50  cycles,  at  G.rtCO  volts.  In  addition  to  the  river,  there  will  be 
extensive  reservoir  capacity  for  condensing  water.  The  scheme  only 
awaits  the  sanction  of  the  L.G.B.  to  be  proceeded  with. 

The  L.G.B.  has  sanctioned  the  borrowing  of  £  19,000  for  electricity 
purposes, 

Carlisle. — The  .innual  report  of  the  electricity  depart- 
ment shows  total  sales  of  2,317.436  units,  as  compared  with 
1.649,211  units  in  the  previous  year.  The  gross  profit,  £9.971,  was 
£  I,2(i2  higher,  and  the  net  balance  amounted  to  £3.340,  or  a  trifle 
lesi  than  the  previous  year.  The  rc^-ort  points  out  that  various 
additional  expenses  were  met  durirg  the  year,  but  for  which  the 
balance  would  have  teen  greater.  The  works  costs  has  steadily 
decreased,  and  (food  at  approximately  id.  per  unit.  We  note  that 
the  balance  of  the  net  revenue  account,  after  meeting  loan  charges, 
ko  ,  amounts  to  £8,337. 

Continenfal  Voles. — Al-^ikia. — The  favourable  pro- 
gress of  the  constructive  works  of  the  Vienna  municipal  station  on 
the  Leitha-Fisch,").  gives  ground  for  the  belief  that  the  station  will 
be  completed  in  the  course  of  next  year,  instead  of  in  191.5.  The 
station  will  be  equipped  with  eight  steam  turbo-alternators. 
These  will  generate  three-phase  current  at  "(.oOO  volts,  which 
will  be  raised  to  a  pressure  of  :iS.CCo  volts.  The  transmission  to 
Vienna  will  lead  through  Pottendorf.  Oberwaltersdorf.  and 
MiiJling.  A  second  line  is  contemplated  to  run  through  Potten- 
dorf, Miinchendorf.  and  Yoaendorf.  In  Oberwaltersdorf,  and 
Mildling  transformer  stations  will  be  erected,  to  supply  various 
neighbouring  localities.  In  Vienna  the  current  will  be  stepped 
down  to  the  normal  Vienna  pressure  The  final  cost  is  estimated 
;it  tl  4  million  kronen,  bnt  the  immediate  expenditure  figures  at 
8o0,000  kronen.— 7;.'/    Elflfrn:e -/nii/.n: 

Ri  ssiA.— St.  PETEBSBiBe:.  —  A  fresh  element  of  competition 
is  jiroposed  to  be  introduced  in  connection  with  the  supply 
nf  electrical  energy  in  St.  Petersburg.  At  present  the  business  is 
in  the  hands  of  (l)the  St.  Pete-rsburg  Electric  Lighting  Co.,  of 
IsStl.  in  which  Gfrm;in  manufacturing  firms  are  indirectly 
interested  through  their  association  with  the  Zurich  Bank  for 
Electrical  Enterprises,  and  the  Berlin  Electric  Light  and  Power 
Investment  Co.,  both  of  which  are  large  shareholders  in  the 
Russian  company  ;  (2)  the  Belgian  Societe  d'Eelairage  Electrique; 
and  (3)  the  latter's  subsidiary  the  Compagnie  Auxiliaire.  which 
acquired  in  1909  and  subsequently,  the  majority  of  the  shares  in 
the  St.  Poter.sburg  (Helios)  Electrical  Installations  Co.  The 
Electric  Lighting  Co.,  of  1886.  as  was  mentioned  in  this  journal  a 
short  time  ago.  recently  secured  control  over  a  portion  of  the 
Little  Imtra  Falls  in  Finland,  with  the  object  of  establishing 
hydro-electric  works,  partly  for  the  purpose  of  supplying  light 
and  power  in  Finland,  and  partly  for  creating  a  reserve  for  the 
increasing  requirements  in  St.  Petersburg.  It  is  proposed  to  form 
a  special  Finnish  company  to  carry  out  the  undertaking,  which  is 
stated  to  have  already  involved  an  expenditure  of  over  £200,000 
for  the  purchase  of -the  water-power  rights.  In  the  meantime, 
Belgian  and  other  interests  have  been  at  work  in  a  similar 
direction,  as  it  is  announced  from  the  Russian  capital  that 
Imperial  sanction  has  just  been  given  to  the  St.  Petersburg  Elec- 
trical Transmission  of  Power  Co.,  which  is  also  to  utilise  water 
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power  in  Finland.  The  promoters  of  the  new  company  are  headed 
by  the  Brussels  banking^  firm  of  MM.  P.  &  S.  Mottar,  and  the  com- 
pany has  acquired  water  falls  in  Finland  and  the  rapids  of  Volkhow, 
tofrether  with  adjacent  sites,  and  is  also  declared  to  have 
assured  itself  of  the  ri^ht  of  way  for  the  erection  of 
mains  to  St.  Petersburgp.  Five  leadingr  Russian  banks  have  parti- 
cipated in  the  scheme,  includiner  the  Russo-Asiatic  Bank,  whose 
director — Excellency  Pntiloff — has  been  elected  chairman  of  the 
new  company.  The  announcement  omits  to  state  whether  the 
transmission  company  has  obtained  a  concession  to  supply  electrical 
energy  in  St.  Petersburg  in  competition  with  the  three  existing 
companies.  At  any  rate,  it  is  calculated  that  the  execution  of  the 
scheme  would  necessitate  the  expenditure  of  £2, .500,000.  At  the 
same  time  it  is  known  that  the  Russian  Ministry  of  Communications 
is  inquirinfT  into  the  question  of  the  transformation  of  the  railways 
in  the  neighbourhood  of  the  Russian  capital  to  electric  traction, 
although  there  is  nothing  at  present  to  connect  this  matter  with 
the  new  scheme  for  the  utilisation  of  Finnish  water  powers. 

The  British  Vice-Consul  at  Omsk  has  forwarded  a  copy  of  a 
pamphlet  (in  Russian)  giving  particulars  of  a  proposed  electric 
lighting  and  tramway  system  for  Omsk.  The  pamphlet  may  be 
seen  by  British  contractors  at  the  Commercial  Intelligence  Branch 
of  the  Board  of  Trade. 

Belgium. — Under  the'auspices  of  three  colliery  undertakings  in 
the  Liege  district,  a  company  has  just  been  formed  in  Brussels  with 
a  capital  of  £24,000,  and  the  title  La  Socicte  d'Electricitc  deGenck. 
with  the  object  of  establishing  a  central  station  for  the  supply  of 
the  electrical  energy  required  for  lighting  and  power  purposes  at 
the  collieries  interested. 

La  Societr  des  Produits  de  Flenu  is  reported  to  be  about  to 
establish  an  electric  lighting  and  power  plant  at  its  collieries  at 
Jemappes. 

Norway. — A  capitalist  group  represented  by  Director  Blakstad, 
of  Lillehammer,  intends  to  erect  a  power  station  on  the  Aur  Elf, 
and  to  build  a  dam  40  m.  high  across  the  Aur  Lake.  Local 
officials  have  lodged  a  protest  against  the  scheme,  as  being  likely  to 
prejudicially  affect  the  fisheries,  the  wood  and  moor  industries,  and 
cattle  raising  ;  on  the  other  hand,  the  district  representative  is  in 
favour  of  it  owing  to  the  dues  which,  according  to  the  new  water 
law,  will  fall  to  his  office.  It  is  intended  to  build  a  tunnel  from 
Lake  Aur  to  Sundal,  by  which  some  200,000  H.p.  will  be  provided. 
An  alternative  plan  is  mooted  whereby  a  total  of  2.")O,000  H.P.  will 
be  provided.  When  completed,  this  station  will  be  the  largest  in 
Norway,  and  one  of  the  largest  in  the  world,  larger  than  the 
Rjukan  Falls  station  in  Sweden.  The  cost  is  estimated  at 
3.s,000,000  kronen.— .ff/ri.  »«,/  Musch. 

It  is  also  reported  in  the  Press  that  a  Norwegian  company  is  to 
be  formed  to  work  a  French  electro-chemical  patent  for  the  manu- 
facture of  "  a  new  product  connected  with  the  nitrogen  industry, 
which  has  practically  not  been  manufactured  for  sale  before,  but 
which  has  been  produced  experimentally  for  some  years."  It  is 
said  that  this  new  industry  wUl  require  a  large  amount  of  water 
power  and  capital,  a  sum  of  about  £.556,000  being  mentioned  in  this 
connection. — Boar<l  of  Trade  Journal. 

C'uba, — The  Garcia  Otirlnl  (Havana)   publishes   decrees 

authorising  Senores  Rovira  y  Hermano  to  install  a  hydro-electric 
plant  in  Trinidad,  intended  for  lighting  and  otber  industrial  pur- 
poses ;  and  the  Compania  Cubana  de  Alumbrado  de  Gas,  of  Cien- 
fuegos,  to  install  in  Cienfuegos,  a  central  power  station  for  the 
purpose  of  generating  electric  energy  for  lighting  and  industrial 
purposes. — Huard  of  Trail e  Journal. 

DarwcD. — The  T.C.  has  proposed  to  make  application  to 
the  L.G.B.  for  sanction  to  borrow  £450  for  electricity  works  exten- 
sion, and  for  a  new  cable  from  the  electricity  works  to  the  Circus. 

Dorkinff.— The  I'.D.C.  has  consented  to  Edmundson's 
Electricity  Corporation,  Ltd.,  laying  a  new  cable  along  London 
Road,  at  an  estimated  cost  of  £250,  to  more  effectually  serve  the 
extended  area  of  supply  at  Westhnmble. 

Llandudno. — On  the  Electricity  Committee's  recom- 
mendation the  U.D.C.  has  decided,  for  the  sake  of  uniformity,  to 
light  the  promenade  extension  to  the  foot  of  the  hill  in  the  direc- 
tion of  Craigside,  at  an  estimated  cost  of  £134. 

A  recommendation  has  also  been  made  that  six  electric  columns 
be  placed  on  the  west  shore  immediately  the  scheme  for  the  levelling 
and  turfing  of  the  promenade  there  has  been  agreed  upon. 

London.— Shorf.ditch.— The  accounts  of  the  Electricity 
Department,  to  be  submitted  to  the  B.C.,  show  that  7,890,973  units 
were  sold  in  the  year  ending  March  31st  last,  as  against  6,994,710 
for  1910-11.  The  net  surplus  on  the  year's  working  was  £5,326, 
although  the  department  had  to  pay  £1,000  more  in  rates  than  in 
the  previous  year. 

Maidenhead.— On  Wednesday  the  6-ton  fly-wheel  of  a 
Diesel  generating  set  in  the  electricity  works  burst,  the  pieces 
of  the  fly-wheel  being  hurled  through  one  end  of  the  building. 
One  man  was  injured,  and  it  was  feared  that  the  supply  would  be 
interrupted,  but,  fortunately,  the  staff  were  able  to  meet  the  whole 
of  the  lighting  requirements  of  the  town,  except  street  lighting,  by 
means  oif  the  steam  generating  plant. 

Mexico. — The  Mexican  Xorthern  Power  Co.  is  niakini;- 

an  investment  of  §80,000,000,  which  will  cover  the  construction  of 
dams,  erection  of  buildings,  installation  of  machinery,  provision  of 
transforming  stations,  stringing  of  wires  and  the  creation  of  auxiliary 
plant.  It  IS  estimated  that  the  company  will  be  able  to  develop 
30,000  H.P.,  and  so  gotd  is  the  progress  being, made  that  i it  is 
expected  power  can  be  delivered  next  summer. — Fi'navrii'i-. 


Maidstone.— The  B.  of  T.  has  granted  the  T.C.  an  Order 

authorising  it  to  supply  current  to  Allington  Castle  and  the  Castle 
l,iuarries,  AUington,  which  are  outside  the  barough. 

Mansfield. — At   a   meeting  of   the  Mansfield   Hoard  of 

Guardians,  last  week,  the  Building  Committee  recommended  that 
tenders  be  invited  for  installing  electricity  in  the  house,  the  esti- 
mated cost  of  which  was  £500.  It  was  stated  that  the  approval  of 
the  L.G  B.  had  been  given  for  the  work  to  be  carried  out. 

Xewcastle-Eml>n. — The  Urban  Council  having  dis- 
disagreed  to  the  electric  supply  company  increasing  its  charges  for 
street  lighting  since  the  number  of  lamps  was  increased,  has 
decided  to  replace  the  old  oil  lamps.  This  was  necessary,  as  the 
electric  supply  to  the  lamps  has  been  cut  off. 

Xewmarket. — The  question  of  public  lighting,  tenders 

for  which  have  been  received  from  both  the  Electricity  and  Gas 
companies,  has  been  under  consideration  by  the  I'.D.C.  The  gas 
company,  which  at  present  lights  the  streets,  has  hinted  that  the 
price  (3s.  8d.  per  1,000  cb.  ft.)  to  ordinary  consumers  will  have  to 
be  increased  by  HJd.  in  the  event  of  its  losing  the  public  lighting. 

New  Zealand, — It  appears  that  a  proposal  is  under  con- 
sideration for  the  substitution  of  electricity  in  place  of  gas  for  the 
lighting  of  the  town  of  Oamaru,  at  an  estimated  cost  of  £10,000. 
It  is  proposed  to  utilise  the  excess  water  supply  in  connection  with 
this  sa\ieme.—]!oiiril  of  Tntde  Journal. 

Northanipfon. — A  serious  failure  in  supply,  which  is 
attributed  to  Hood  water  getting  into  street  boxes,  occurred  one 
day  last  week,  when  numerous  factories  in  the  east  end  of  the  town 
were  compelled  to  wholly,  or  partly,  close  down  for  one  morning. 

Peterborouffb. — The  T.C.  has  applied  to  the  li.Ci.H.  for 

a  loan  of  £.500  for  services.  The  engineer  has  been  instructed  to 
prepare  reports  and  alternative  estimates  for  extensions  to  the 
generating  plant  by  a  high-tension  alternating-system  and  low- 
tension  continuous-current  system,  at  the  discretion  of  the 
Committee. 

Stretford. — At    the    generating    station    at    Longford 

Bridge  controlled  by  the  Council,  the  storage  battery  has  been 
replaced  by  one  of  larger  capacity,  comprising  268  cells  of  738 
ampere-hours'  capacity,  to  deal  with  the  requirements  of  the  Old 
Trafford  district,  especially  during  the  football  season,  and  it  has 
been  found  necessary  to  install  a  three-wire  booster  to  deal  with  a 
maximum  load  of  1,200  amperes  for  private  lighting  in  Old 
Trafford.  Further  projected  extensions  include  a  negative  feeder 
booster  and  switchboard,  together  with  five  miles  of  'S  lead-covered 
cable,  all  this  being  required  to  meet  the  demands  of  patrons  of 
the  Manchester  United  Football  ground  at  Old  Trafford. 

Talg'arth. — The  Talgarth  Electric  Supply  Co.  has  con- 
tracted to  light  the  town  lamps,  and  has  already  put  in  a  number 
of  installations. 

Wallasey. — On  August  SOth  a  L.(i.B.  inquiry  was  held 
by  Mr.  Ekin  into  the  application  of  the  T.C.  for  sanction  to  borrow 
£6,980  for  purposes  of  electricity,  ,tc.  The  town  clerk  stated  that 
the  amount  required  for  the  electricity  undertaking  represented  the 
cost  of  the  provision  of  a  Diesel  oil  engine  and  alternator  to  be 
placed  in  the  electricity  works,  which  was  rendered  necessary  owing 
to  the  extremely  rapid  growth  of  the  supply  of  electricity.  There 
were  now  3,115  consumers,  and  the  number  was  rapidly  increasing. 
Mr.  Crowther,  electrical  engineer,  said  that  by  the  use  of  oil  fuel 
they  would  save  1,500  tons  of  coal  per  annum. 


TRAMWAY  and  RAILWAY  NOTES. 


Barkin;?. — According  to  the  statement  of  accounts  for 
the  year  ended  March  31st  last,  there  is  a  deficit  of  the  working  of 
the  tramway  undertaking  of  £5,242.  After  allowing  for  £4,500, 
voted  out  of  the  district  rate  in  anticipation  of  this  deficit,  there 
remains  a  sum  of  £742  still  to  be  met  from  the  same  source.  The 
total  revenue  for  the  period  under  review  amounted  to  £6,785, 
£4,737  of  which  was  derived  from  passenger  traffic.  The  total 
capital  expenditure  up  to  March  31st  last  totals  £81,369,  while 
that  for  1911-12  is  put  down  at  £1,321.  this  amount  being  spent 
on  cars. 

Cliester-le-Streeil . — An  attempt  is  being  made  to  induce 

the  Gateshead  and  District  Tramways  Co.  to  extend  its  service 
through  to  Chester-le-Street,  with  branches  into  the  thickly 
populated  areas  around.  The  Chester-le-Street  Rural  and  Urban 
District  Councils  and  Birtley  Councils  are  bringing  all  jiossible 
pressure  to  bear  on  the  company,  and  practically  all  the  other  local 
authorities  are  in  favour  of  the  proposal.  Generally  it  is  suggested 
that  either  railless  traction,  or  even  motor-'buses  would  meet  the 
requirements  of  the  district. 

Continental  Notes. — Turkey. — The  engineers  of  the 

Berlin  firm  of  Lenz  &  Co..  who  obtained  a  concession  last  February 
for  the  construction  and  working  of  a  Bosphorus  electric  railway 
from  Galata  ria  Pera,  and  the  villages  on  the  European  side  of  the 
Bosphorus  to  Rumeli-Kavak,  are  actively  employed  on  the  survey 
0     the  route  and  the  preparation  of  the  detailed  plans,  which  are 
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expected  to  bo  completed  early  in  October.  It  in  then  proposed  to 
form  IV  Turkish  company,  with  a  capital  of  il.dOo.ooO  to  carry  out 
the  work,  and  one  half  of  the  money  will  prectimably  be  raised  by 
(ierman  interests,  and  the  other  half  by  two  I'rcnch  ^rroups  and 
one  l!el(rian  syndicate.  The  ('onstaiitindple  Tramways  Co.,  which 
is  at  present  enpratred  on  the  convcrf^ioii  of  its  lines  to  electric 
traction,  will  ehortly  call  up  the  remainiicr  of  the  share  capital  for 
this  purpose.  It  is  intended  to  provide  further  capital  by  the  issue 
of  a  debenture  loan. 

AusTUiA. — The  Austrian  State  Railway  authorities  are  consider- 
inff  a  scheme  to  put  down  a  plant  near  KnitteUeld,  Styria,  to  utilise 
the  water-power  of  the  Itiver  Mur  in  the  jrenerationof  the  electrical 
energy  required  in  connection  with  the  electrification  of  the  rail- 
way between  Leoben  and  Knittelfeld. 

The  preliminary  surveys  have  been  authorised  for  an  electric 
network  of  railways  e.xtendintr  from  Sebrowitz  to  Jundorf,  and 
aloni;  the  Schwarzawa  liiver  to  liriinn.  Kimigsfeld.  Rzeczkowitz 
and  Schiniitz.  with  various  branches.  Consultinj;  Engineer  A.  <). 
Samohrd,  of  Hriinn,  is  the  export  member  of  the  Kepresentative 
Committee,  concerned  with  the  scheme- — /iir  Klfhtroliu-ltnihrr. 

Gebmanv.  It  is  proposed  to  adopt  electric  traction  on  the 
(ileiwitz-Uatibor  Light  Railway  in  Upper  Silesia. 

A  scheme  for  the  construction  of  an  electric  tramway  between 
Mannheim  and  Lampertsheim  is  at  present  under  consideration. 

Rus.siA. — The  Belgian  ('oinpagnie  des  Tramways  et  de 
I'Electricitc  en  Russie  intend  connecting  Riga  with  the  seaside 
resort  of  MajorenholV  liy  an  electric  tramway.  For  this  purpose  a 
subsidiary  company,  with  a  capital  of  15.iiO(i,000  fr.,  has  been 
formed,  and  a  beginning  of  the  constructive  work  is  about  to  be 
made. —  Kli'l;.  intil  Miinr/i. 

Elland, — The    Halifax   and    Hiuldorsfield    Corporations 

are  proposing  to  make  extensions  of  their  tramway  systems  to 
Elland,  in  the  former  case  lin  Woodsidr  and  in  the  latter  case  from 
Birchencliffe  to  Elland  Town  Hall.  The  lluddersfield  proposal  has 
received  the  support  of  the  Elland  District  Council,  and  a  public 
meeting  of  the  ratepayers  is  to  be  held  shortly  to  consider  the 
matter. 

liehden   ItridffO. — The  U.D.C.  has  decided  to  ask  the 

Halifax  Corporation  to  extend  its  tramway  service  from  the  centre 
of  Ilebden  Bridge  to  Whiteley  Arches.  The  Halifax  Corporation, 
it  was  stated  had  previously  given  a  verbal  guarantee  to  run  its 
cars  to  the  place  named. 

Leeds. — Important  developments  of  the  tramway  system 

are  to  be  considered  by  a  special  sub-committee  of  the  Corporation 
Tramways  Committee.  The  continuation  of  the  Pudsey  line  to 
meet  that  of  Bradford  and  the  extension  of  the  York  Road  route  to 
Seacroft  and  Crossgates,  and  a  probable  branch  to  Shadwell,  are 
amongst  the  suggested  developments.  Another  suggestion  deals 
with  the  extension  of  the  railless  traction  system  from  Karnley  to 
the  present  terminus  of  the  Morley  tramways  riu  Drighlington. 

Liverpool. — The  general  manager  has  been  instructed  to 
report  on  the  desirabiliiy  of  establishing  a  motor-'bus  service  on  the 
dock  road  and  vicinity. 

Manchester. — .Vccording  Ui  a  Manchester  paper  a 
a  deadlock  occurretl  at  the  last  meeting  of  the  Tramways  Com- 
mittee over  the  tenders  received  for  the  supply  of  special  track 
work.  A  motion  was  made  that  the  tender  of  the  Lorain  Steel 
Co..  of  I  .S  A.,  amounting  to  the  sum  of  £10.231,  be  accepted, 
whilst  an  amendment  was  proposed  that  the  Committee  adhere  to 
its  previous  resolution  of  .luly  23rd.  accepting  the  tender  of 
Messrs.  Edgar  Allen  .*c  Co.,  Ltd.,  amounting  to  the  sum  of  <  11,038. 
The  amendment  was  carried  by  a  majority  of  one,  but  on  being 
put  as  the  substantive  motion  seven  voted  for  it  and  seven  against. 
The  chairman  declined  to  give  a  casting  vote,  and  it  was,  there- 
fore, decided  to  leave  the  matter  to  be  further  discussed  by  the 
City  Council.  On  Wednesday,  the  latter  decided  to  award  the 
contract  to  the  Lorain  Co.,  only  one  dissentient  voice  being  raised 
against  the  proposal. 

PrestOD. — The  elective  auditf)r's  report  on  the  tram- 
ways shows  an  increase  of  £2,581  in  the  receipts  from  the 
electric  cars  compared  with  the  previous  year.  The  earnings 
per  car-mile  are  1034d.,  against  9'91d.,  whilst  the  working 
expenses  per  car-mile  are  the  same  as  the  previous  year,  viz., 
.">'!)()d.  The  cost  of  repairs  of  cars  has  gone  up  £524.  The  cost  of 
fitting  up  the  new  offices  was  £.'i27.  The  surplus  for  the  year  was 
£l>,241,  which  had  been  added  to  reserve,  thereby  increasing  that 
fund  to  .£31. 4(16.  The  sinking  fund  amounted  to  £37,199  whilst 
expenditure  on  capital  account  stood  at  £187,269.  Reserve  and 
sinking  funds  were  now  eqnal  to  orer  one-third  of  the  capital 
outlay — a  very  sound  position.  Loans  had  been  reduced  by  £4,110, 
and  the  amount  in  the  bank  had  increased  £7,3 It;. 

<tnarry  Bauk. — The  B.  of  T.  has  confirmed  the  Quarry 
Bank  and  District  Light  Railway  Transfer  Order,  1912.  A  London 
company  has  taken  over  the  order,  and  undertaLkes  to  construct  the 
lines  within  three  years. 

Stainland. — The  U.D.C.   has  decided  to  petition   the 

Huddersfield  Corporation  to  include  in  its  forthcoming  Parlia- 
mentary Bill  provision  for  an  extension  of  the  tramways  to  Stain- 
land.  It  was  also  decided  to  ask  the  Halifax  Corporation  to  bring 
its  tramways  to  Stainland,  so  that  the  district  could  be  connected  up 
both  ways. 

Stal.vbrid«'e. — The  local  Trades  and  Labour  Council  has 
forwarded  a  resolution  to  the  Joint  Board  protesting  against  an 
increase  in  workmen's   fares,  which   is  to   come  into  operation  on 


October  Ist.  It  appears  that  id.  fares  are  to  be  abolished,  and  that 
return  tickets  will  cost  more  ;  also  that  only  cars  leayinK  before 
8  a.m.  instead  of  8.30  will  be  available  for  such  tickets. 

West  IIartle|)(»ol.— The   scheme   of   the   T.C  for  the 

municipulisatinn  of  the  tramways  in  the  borough  was  completed  on 
Aut;ust  3(ith,  when  the  Seaton  Carew  section,  and  that  part  of  the 
West  Hartlepool  and  Hartlepool  route  situate  in  West  Hartle- 
pool, came  into  the  posBesfion  of  the  Corporation.  It  is  two  years 
since  the  scheme  was  started,  a  commencement  being  made  by  the 
purchase  of  the  Foggy  I'urze  and  Park  sections  at  a  cost  of  about 
£13,000.  The  purchase  price  of  the  Seaton  Carew  lino  was  about 
£22,500,  and  that  part  of  the  Hartlepool  line  situate  in  the  borough 
of  West  Hartlepool,  including  power  station,  sheds,  kc,  cost  abont 
£2.3,000,  which,  with  £4,000  expended  on  relaying  the  Park  route 
permanent  way,  makes  the  cost  of  the  entire  system  roughly 
£Ct-j,r,iH>.  The  lines  in  the  borough  of  Hartlepool  are  being  leased 
at  an  annual  rental  of  £500  a  year.  The  West  Hartlepool  Corpora- 
tion has  recently  obtained  power  to  extend  the  present  system,  the 
extent  of  which  is  7  miles. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Atlantic  Cable  Kates.— Modified  rates  for  Atlantic 
cable  Press  dispatches  came  into  operation  on  the  let  inst.  The 
new  tariff  provides  for  rates  varying  from  3;.d.  to  tijd.  for 
ordinary  mesfages,  and  from  2d.  to  4d.  per  word  for  deferred 
messages.  The  Deferred  rates  will  be  applicable  as  from 
America  between  the  hours  of  1  and  4  p.m.,  and  midnight  and 
6  a.m.,  New  York  time,  and  from  England  between  midnight  and 
i>  a.m.  London  time. 

London  Teleilbones.— It  is  intended  to  open  si.x  new 
telephone  exchanges  in  the  London  area.  Since  the  Post  Office 
took  over  the  working  of  the  telephones  last  .January.  18,000  new 
orders  for  installations  have  been  received. 

The  reduced  rates  for  the  use  of  trunk  telephone  lines  during  the 
slack  hours  of  the  day  have  now  come  into  force.  The  hours  in 
question  are  before  10  a.m.,  between  1  and  2  p,m..  and  between 
4  and  7  p,m,,  and  the  reduced  charges  for  conversations  longer  than 
the  customary  six  minutes  are  as  follows  :  — 

First  and  .second  quarter-hour  periods,  three-quarter  full  trunk 
charges. 

Third  and  fourth  quarter-hour  periods,  half  trunk  charges. 

Each  additional  hour,  ([uarter  full  charges. 

The  minimum  time  allowed  under  these  charges  is  15  minutes, 
and  each  subscriber  taking  advantage  of  the  facilities  will  be 
obliged  to  sign  an  agreement  for  a  period  of  at  least  a  month. 

South  Al'rica. — The  Government  has  just  completed  the 
equipment  of  a  new  telephone  exchange  in  Cape  Town  on  the 
central-battery  system.  In  all  a  sum  of  about  £75,000  has  been 
spent  in  Cape  Town  and  the  suburbs  on  the  exchange  equipment 
and  underground  conduits  and  wires  for  subscribers'  connections. 
It  is  intended  to  inaugurate  the  tariff  system  of  payment  for 
calls. 

The     l.S.A.    and     the    German    Trans-Atlantic 

Wireless  Scheme.— It  has  previously  been  reported  that  the  High 
Frtquency  Co ,  of  Berlin,  or  rather  the  international  company  to 
be  formed  by  it,  proposes  to  erect  a  wireless  station  near  Xew  York 
for  communication  with  a  similar  station  now  in  course  of  con- 
struction in  (iermany.  It  would  appear,  however,  that  difficulties 
in  the  matter  have  arisen  across  the  Atlantic.  According  to  a 
German  commercial  newspaper  published  in  New  York,  the  atten- 
tion of  the  United  States  Government  was  drawn  to  the  project  by 
a  prominent  member  of  a  Xew  York  club.  As  the  station  is  in- 
tended to  be  built  at  no  great  distance  from  simUar  stations 
belonging  to  the  navy,  the  naval  authorities  dispatched  officers  to 
Sayville  to  make  an  inquiry,  and  the  Department  of  Commerce 
also  sent  representatives  to  the  same  place.  The  result  of  the 
investigation  probably  influenced  the  text  of  the  law  recently 
adopted  by  the  House  of  Representatives,  which  is  intended  to  put 
an  end  to  the  evils  and  abuses  which  have  resulted  from  the 
establishment  and  working  of  wireless  stations  by  unauthorised 
persons,  and  which  were  specially  brought  to  public  knowledge  on 
the  occasion  of  the  Titanic  catastrophe.  Nevertheless,  the  tierman 
newspaper  submits  that  it  is  a  peculiar  coincidence  that,  whilst 
the  United  States  Congress  should  be  occupied  with  legislation 
which  permits  the  working  of  wireless  stations  only  by  those 
persons  who  have  obtained  a  concession  from  the  Federal  Depart- 
ment of  Commerce  and  Labour,  German  interests  should  be  entering 
upon  such  an  expensive  and  far-reaching  enterprise  in  the  LTnited 
States  without  being  able  to  reckon  with  certainty  on  receiving  a 
concession  from  the  Federal  Government. 

Trans-Pacific    Wireless. — With    regard  to  reports  of 

long-distance  wireless  communication  across  the  Pacific  (between 
San  Francisco  and  Honolulu),  which  the  Federal  Wireless  Tele- 
graph Co.  claim  to  have  established  by  means  of  the  Poulsen 
system,  we  are  informed  that  Marconi's  Wireless  Telegraph  Co.,  Ltd., 
are  erecting  at  these  places  stations  of  the  same  type  as  those 
which  it  is  proposed  to  construct  for  the  British  Imperial  scheme. 
The  new  Marconi  station  at  Honolulu  has  been  so  designed  as  to 
enable  wireless  communication   to  be  established  at  a  little  later 
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date,  with  Bimilar  stations  to  be  erected  by  the  Marconi  Co.  at 
Yokohama  and  in  the  Philippine  Islands.  We  are  also  informed 
that  the  Marconi  Wireless  Telegraph  Co.  of  America  have  com- 
menced proceedingrs  for  infringement  of  patent  against  the  Federal 
Wireless  Telegraph  Co. 

Wireles.s  for  Boy  Scouts. — ^Ir.   (iodfrey   ('.    Isaacs, 

managing  director  of  the  Marconi  Wireless  Telegraph  Co.,  has  pre- 
sented the  British  Boy  Scouts  with  a  complete  portable  knapsack 
station.  The  Marconi  Co.  are  anxious  that  every  Boy  Scout  should 
have  a  practical  knowledge  of  wireless  telegraphy,  and  have  offered 
to  present  a  complete  outfit  to  the  troop  which  provides  the  first 
Scout  capable  of  passing  the  examination  of  a  second-class  Marconi 
operator. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Alieraman, — September  11th.  Electrical  fittings,  for 
the  Powell  Duffryn  Steam  Coal  Co.,  Ltd.,  101,  Leadenhall  Street, 
London,  E.C.  Stores  Manager,  Aberaman,  near  Aberdare  (Form 
\o.  2(i). 

Australia.  —  New  Soutu  Wales. — September  L'oth. 
Trunk  line  switchboard,  for  the  P.M.G.'s  department.  See  "  Official 
Notices"  August  S.Si-d. 

October  2nd. — K.S.W.  Government  Railways.  Six  1,000-Kw. 
sub-station  units  to  specification  No.  357.  Specification  (lOs.)  from 
Electrical  Engineer  s  OfTicp.  HI,  TTnnter  Rtreet.  Sydney. 

October  ICtb.  —  X.S  W.  Government  Railways.  Two  5-ton 
electrically-driven  travelling  cranes,  for  the  Rindwick  workshops. 
Specification  No.  citi.5  (is.).     Electrical  Engineer's  Office,  as  above. 

South  Australia. — October  1st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"Official  Notices"  August  23rd. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.    See  "  Official  Notices  "  August  23rd. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  to-day. 

October  23rd. — 100  common- battery  table  telephones,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  to-day. 

Victoria. — September  17th.  —  One  fuel  economiser,  for  the 
Melbourne  Corporation  electricity  works. 

October  2nd. — Two  vertical  sets  of  electrically-driven  rotary 
pumps,  for  the  Melbourne  City  Council.  See  "Official  Notices  " 
August  16th. 

October  22nd.  Fourteen  sections  of  common-battery  multiple 
switchboard,  for  the  P.M.G.'s  department.  See  "  Official  Notices  " 
to-day. 

Western  Australia. — November  5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  223,  for  the  P.M.G.'s  department,  Perth. 
See  "Official  Notices"  to-day. 

Austria. — A^iexna. — November  30th.  Plans  are  re- 
quired for  the  erection  and  operation  of  an  electrically-worked 
municipal  central  clock  installation.  Particulars,  Magistratab- 
teilung  V,  \'ienna. 

Belgium. — September  9th.  The  muuicipal  authorities 
of  Plainevaux  (.province  of  Liege)  are  inviting  tenders  for  the  con- 
cession for  the  supply  of  electrical  energy  for  lighting  and  power 
purposes  in  the  town. 

Br)<>'htoii. — September  10th.  Electrical  fittings  for  the 
B.G.     Mr.  Horace  Burfield,  Clerk,  Parochial  Offices,  Prince's  Street 

Bulo'aria. — September  '.)th.      The   District  .Vdministra- 

tion  of  Finances,  in  Sofia,  is  invit'ng  tenders  for  the  supply  of  a 
number  of  electrically-operated  cranes  for  the  Bulgarian  State 
Railways. 

October  17th. — The  District  Administration  of  Finances  in  Sofia 
is  inviting  tenders  for  the  supply  and  erection  of  the  mechanical 
and  electrical  plant  required  in  connection  with  the  power  trans- 
mission installation  to  be  laid  down  at  the  State  collieries  at  Pernik. 

Costa   Rica.  —  December    9th.      Tenders    are    invited 

for  the  building  and  working  of  an  electric  tramway  between 
Alajuela  and  Grecia,  a  distance  of  18,100  m.  Particulars  from  the 
Secretatia  de  Fomento,  San  Jose. 

Grimsby. — September  Kith.  Automatic  balancer  for  the 
Corporation.     See  "Official  Notices"  to-day. 

Le6(ls. — September  9th.  Paper-insulated  cables,  for  one, 
two  or  three  years,  for  the  City  electric  lighting  department.  See 
"Official  Notices"  August  9th. 

October  7th. — The  Tramways  Committee  of  the  Corporation 
invites  tenders  for  the  supply  and  erection  of  a  steel  building  at 
the  permanent  way  depot,  Leeds.     J.  B.  Hamilton,  general  manager. 

Loiirton. — Ij.C.C. — September  24th.  Electric  spark  gaps 
in  brick  cells  for  snb-Btations.     See  "  Official  Notices  "  Auguit  23rd. 


Lossiemontli, — September  28th.  Gas  producer  plant, 
engines  and  dynamos,  battery,  crane,  overhead  mains  and  public 
lamps,  tor  the  T.C.     See  "Official  Notices"  to-day. 

Manchester. — September  10th.  One  12,000-K\v.  three- 
phase  high-pressure  turbo-alternator,  with  condensing  plant,  &c., 
water-tube  boilers  and  superheaters,  economisers  and  coal  chutes, 
for  the  Corporation.     See  "  Official  Notices  "  August  9th. 

September  ISth.-  Electric  lighting  of  Crumpsall  Workhouse,  for 
the  B.  of  G.     See  "  Official  Notices  ''  to-day. 

MiddletOU. — September  11th.  One  3OO-40u-k\v.  steam 
dynamo,  for  the  Corporation.     See  "Official  Notices"  August  30th. 

Newport  (Mon.), — September  17th.  Coal  for  the  Cor- 
poration electricity  department  for  a  year.  Mr.  N.  .T.  Young, 
general  manager,  Town  Hall  (returnable  deposit  of  10s.  66.'). 

September  18th.- Extension  of  plant  at  the  Corporation  elec- 
tricity works  :  Railway  weighbridge,  ash  conveyor  and  bunker, 
water-tube  boiler,  lines,  and  forced  and  induced  draught  plant.  See 
"Official  Notices"  to-day. 

Rosario. — October  15th  and  September  21st.    According 

to  the  Bt'ririv  of  the  Itirer  Plate,  the  Municipality  is  calling  for 
tenders,  until  October  15th,  for  a  second  system  of  electric  tram- 
ways, including  their  construction  and  working.  Full  particulars 
from  the  Municipality.  Tenders  for  the  public  electric  lighting 
will   be  opened  on  September  2l8t. 

Warring:ton. — September  11th.  Electrical  sundries,  for 
six  months,  for  the  B.G.  Mr.  A.  Bottomley,  clerk,  Bewsey 
Chambers. 

West  Ham. — September  12th.  Electrical  fittuigs  for 
six  months,  for  the  B.G.  (Form  15).  Mr.  Thos.  Smith,  clerk,  fnion 
Road,  Leytonstone,  N.E. 

West  Hartlepool. — September  Utli.  Steam,  exhaust 
and  other  pipework,  for  the  Corporation  Electricity  Department 
See  "Official  Notices"  to-day. 


CLOSED. 


AdJiiiralty. — The  Admiralty  has  just  placed  their  new 
contract  for  fuses  with  the  British  Electric  Calibrated  Fuse  Co., 
Luton.  Beds.,  who  have  been  successful  in  obtaining  the  whole  of 
the  order  for  every  size  required. 

Australia. — A  large  number  of  "  Metrotlam  "  arc  lamps 
has  been  ordered  from  Messrs.  Johnson  &  Phillips,  Ltd.,  for  the 
street  lighting  of  Hobart,  Tasmania. 

Bacup. — We  understand  that  an  order  for  410  loom 
motors  for  the  new  weaving  shed  of  Messrs.  Hoyle  Bros.,  Ltd., 
Olive  Mills,  has  been  placed  with  the  Schorch  Electrical  Co., 
London,  which  firm  is  also  carrying  out  the  necessary  wiring  for 
the  power  and  lighting  installation. 

Burnley. — The  Tramways  Committee  has  ordered  10  top- 
covered  cars  at  an  estimated  cost  of  £7,800.  In  connection  with 
this  the  following  tenders  have  been  accepted  :  — 

United  Electric  Car  Co.,  Ltd. — 10  top  seat  bogie  car  bodies  and  top  covers, 
to  be  supplied  in  accordance  with  the  Corporation  specification,  £556 
each,  and  10  pairs  of  Burnley  ma.umum  traction  trucks,  to  be  supplied 
in  accordance  with  the  Corporation  specifications,  t'120  per  pair. 

British  Thorns  on- Houston  Co.,  Ltd. — 10  electrical  equipments  (two  G.E. 
58  foui-turn  motors  and  other  apparatus,  £i80  14s.  each. 

Messrs.  Siemens  Bros.'  tender  for  1,1(;0  yards  of  cable  of  three 
sizes  has  been  accepted,  as  also  has  the  contract  of  the  Tudor  Accu- 
mulator Co.  for  the  maintenance  of  the  lighting  battery  at  the 
electricity  works  for  ten  years,  for  -tlln. 

Dundee. — Messrs.  Nicoll  &  Co.,  Dundee,  have  secured 
the  contract  for  installing  the  electric  light  in  .Stanley  Parish 
Church. 

France. — The  French  Post  and  Telegraph  authoiities  in 
Paris  have  just  given  out  some  large  contracts  for  bronze  and 
copper  wire.  La  Compagnie  Franvaise  des  Mttanx.  of  Paris,  are  to 
supply  75  tons  of  bronze  wire,  1 '.  mm.  diameter,  at  5,335  fr.  per 
ton,  and  200  tons  of  high-conductivity  copper  wire,  3  mm. 
diameter,  at  2,<i50  fr.  per  ton  ;  La  Compagnie  Cri-nt'rale  d'Electricite, 
Paris,  75  tons  of  bronze  wire.  V.  ram.  diameter,  at  3,310  fr.  per  ton  : 
M.  Grammont,  of  Pont-de-Cheruy,  200  tons  of  high-conductivity 
copper  wire,  2i  mm.  diameter,  at  2,660  fr.  per  ton  :  La  Societe  des 
Tiefileries  du  Havre,  800  tons  ditto,  at  2,670  fr.  ;  La  Societe 
d'Electro-Mctallurgie  de  Dives,  100  tons  ditto,  3  mm.  diameter,  at 
2,615  fr.  per  ton  ;  La  Compagnie  Franoaise  du  Bi-Metal,  Paris,  100 
tons  ditto.  4  mm.  diameter,  at  2,635  fr.  per  ton  ;  and  La  Societe 
des  Mines  et  Fonderies  de  Pont-Gibaud,  100  tons  ditto,  at  2,640  fr. 
per  ton. 

In  connection  with  the  adoption  of  electric  traction  on  the  Paris 
suburban  system  of  the  French  State  Railways,  orders  have  just 
been  given  out  for  400  electric  motors.  The  Thomson-Houston  Co. 
are  to  supply  100,  the  Westinghouse  Co.  100,  La  Societe  des  Ateliers 
de  Jeumont  100,  La  Societe  Alsacienne  de  Constrnctions  Mecaniques 
50,  and  La  Compagnie  de  I'Electricite  de  Criel  50, 
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Glasitow, — Some  iiinntlis  iifjo  llic  (ieneial  Electric  (,'o., 
Ltd  ,  received  un  order  from  the  Glasgow  Corporation  for  over  'JOO 
mn(;n/.ine  tlnnie  arc  lamps,  to  be  used  for  street  liehtiiiir  in  the 
city  ;  the  Corporation  has  now  placed  a  further  order  with  the 
coinpimy  fur  225  of  these  lamps,  all  of  which  are  to  be  used  in 
plftcr  of  open-type  lamps. 

Messrs.  Johnson  .V:  Phillips,  Ltd  ,  have  received  a  further  order 
from  thoGlaseow  Corporation  for  400  of  their  i:fil-hour  non-interval 
"  Metrotlam  "  maijaziae  (lame  lamps,  this  beins  the  third  order  tor 
these  lamps  received  from  the  Corporation  during  the  pwt  year. 

Halifax. — Tlie  Tramways  Committee  has  accepted  the 

following;'  tenders  :^ 

Rrusti  Klectricnl  EnKineering  Co.,  LoiighboroUKh.— Six  trantwiiy  cur  bodicf, 

with  top  ooveia,  £a,«40. 
Siemens  Hros.  Dynamo  Works,  Ltd  ,  Stafford.    Six  pairs  of  40-H  r.  motors, 
i'l.OS'J. 

naiichester, — Referrinf;  to  tlie  coDtract  fur  time  switches 

mentioned  in  our  last  issue,  we  understund  that,  while  our  note 
was  suV>st:intiallv  correct  so  far  as  it  went,  it  should  be  added  that 
Messrs.  Venner  Time  Switches,  Ltd.,  received  a  lartje  part  of  the 
order— the  whole  of  the  order,  in  fact,  for  such  types  as  they  make, 
with  the  e3tc->ption  of  some  small  relay  switches. 

The  T.C.  has  accepted  the  tender  of  the  Lorain  Steel  Co.,  for 
special  track  work,  at  £10,2,11.  This  matter  is  referred  to  in  our 
"  Tramway  Notes." 

I'eterhoroii":!!, — The  T.C.  lias  accepted  the  tender  of 
Mesf-rs.  Pritohctta  A  Gold  for  battery  plates,  \c.,  at  £.S97,  and  for 
the  maintenance  of  the  battery  for  10  years,  at  C60  per  annum. 

Salford. — Tlie  T.C.  has  accepted  the  tender  of  Messrs. 

E.  M.  Evans  A:  Son.  at  ^.^2,  for  inetoUin;,'-  electric  lijrht  in  a  portion 
of  the  Town  Hall.  The  tender  of  the  Clifton  and  Kersley  Coal  Co., 
Ltd.,  has  further  been  accepted  for  the  supply  of  1,300  tons  of 
No.  4  washed  steam  nuts  to  the  electricity  department,  at  128.  lid. 
per  ton. 


FORTHCOMING    EVENTS. 


North  Eatlern  Countlii  Eisolrleal  Exhibition.— Satuiday,  Saptetulier  7th  to  Satur- 
iluy,  Septeinbtr  28th  inolnslve.    At  the  Exhibition  Hall.  St.  Mary's  Place, 

Newcastle  OM-Tvni'. 


NOTES. 


Ekctrolytic  llyjiodilorite. — The  annual  report  for 
llUl  of  the  Medical  Officer  of  Health  for  the  Horoujjh  of  Poplar 
(Dr.  F.  \V.  Alexander)  gives  full  particulars  of  the  production  of 
electrolytic  hypochlorite  by  the  boroufrh  plant  and  of  the  purposes 
to  which  the  fluid  has  been  applied.  The  output  for  the  year  was 
.5:'>.063  gallons,  of  an  average  strength  of  r>  grammes  of  available 
chlorine  per  litre,  at  a  total  cost  for  electricity  and  materials  of 
£10S  '.Is.  The  original  installation  was  made  some  six  ye.ars  ago  : 
and  the  total  manufacture,  of  the  strength  named,  now  amounts  to 
about  200,000  gallons,  at  a  cost  of  less  than  £380  for  current  and 
materials.  Including  wages,  rent  of  depots,  cost  of  bottles,  dis- 
tribution and  all  incidental  charges,  the  average  annual  expendi- 
ture for  five  years  amounts  to  £727.  All  the  difficulties  which 
have  arisen  in  operation  seem  to  have  been  effectually  dealt  with  : 
and.  in  consequence  of  the  recent  extension  of  the  borough  elec- 
tricity works,  the  plant  has  been  removed  to  another  site  and  re- 
erected  on  an  enlarged  scale  to  meet  the  increased  demand  for  the 
disinfectant.  The  use  of  the  fluid  in  the  public  baths  has  been 
continued  :  and  the  superintendents  say  that  no  slime  now  forms 
in  the  water,  nor  is  any  slime  found  on  the  bottoms  of  the  baths 
when  they  are  emptied  ;  and  there  is,  moreover,  no  offensive  smell 
during  cleansing  the  baths  tis  was  formerly  the  case.  The  solu- 
tion is  used  in  such  quantity  as  will  give  one  part  of  chlorine  to 
two  million  parts  of  water. 

In  his  "comments  on  adverse  criticisms,"  Dr.  Alexander  anti- 
cipates that  the  cost  of  chlorine  manufactured  in  other  ways  will 
be  worked  out  to  show  that  the  Poplar  process  is  extravagant  ;  but 
it  is  not  probable  that  such  an  objection  will  be  raised  by  anyone 
who  has  bad  experience  of  the  difference  between  working  out 
results  on  paper  and  practical  production.  Whilst  the  price  of 
bleaching  powder  remains  at  its  present  figure,  it  would  appear  to 
offer  a  cheaper  means  of  producing  chlorine  than  the  electrolytic 
process ;  but.  as  the  report  indicates,  when  rapid  depreciation, 
greater  expenditure  for  labour — with  the  necessary  skUled  super- 
vision—and the  disposal  of  the  residual  lime-sludges  and  other 
inseparable  disadvantages  are  taken  into  account,  it  is  not  likely 


that  there  would  be  any  appreciable  saving  of  cost,  and  •|uitc 
possibly  there  might  be  an  increase.  The  fluid  prepared  at  Poplar 
is  a  solution  of  sodic  and  magnesio  hypochlorites,  which  is  not 
poisonous  nor  caustic,  and  possesses  a  much  higher  degree  of 
stability  than  sodic  hypochlorite  alone.  During  the  year  l,U2U 
rooms  and  a  total  of  41,113  various  articles,  a  considerable  propor- 
tion being  lied  and  bedding,  were  disinfected  with  the  hypo- 
chlorite solution,  which  has  entirely  displaced  carbolic  acid  in  the 
Corporation  services,  and  is  supplied  without  charge  to  the 
managers  of  the  sick  asylums  and  to  the  Hoards  of  Guardians  in 
unlimited  quantity.  The  Admiralty  has  recently  installed  at 
•  l-liorne  a  plant  similar  to  that  put  down  by  the  War  Office  for  the 
Victoria  Hospital  at  Nelley,  which  is  on  the  Kermite  system,  and 
is  capable  of  electrolysing  ."lOO  gallons  of  seawater  per  hour. 

Municipal  electrical  engineers  might  well  give  this  matter  some 
attention. 

Tlie  Zurich  El«'ctrical  Bank  Re intrt. — The  customary 

survey  contained  in  the  report  for  ian-I2  of  the  Zurich  Bark  for 
Electrical  Enterjjrises  points  out  that  the  demand  for  electrical 
energy  is  constantly  increasing,  and  states  that  notwithstanding  the 
Italo-Turkish  war  and  the  great  strikes  which  have  brought  about 
a  rise  in  the  price  of  coal  and  shipping  freight  rates,  most  of  the 
electrical  undertakings  which  are  closely  .i^sociated  with  the  bank, 
have  made  progress.  Apart  from  the  growing  use  of  electricity  for 
cooking  and  hciting  purposes,  technical  improvements  have  now 
rendered  it  prolitable  to  employ  electrical  working  in  large  indus- 
trial establishments.  The  use  of  current  in  agricultural  operations 
is,  unfortunately,  often  opposed  by  local  government  measures 
which  do  not  conduce  to  the  economic  success  of  the  installations. 
As  far  as  the  erection  of  overland* central  stations  is  concerned,  the 
report  gives  a  warning  against  the  construction  of  .-(tations  in 
thinly- populated  districts  unless  it  is  simultaneously  possible  to 
secure  a  connection  with  large  works  which  serve  for  the  supply  of 
industrial  localities.  Dealing  with  the  transformation  of  main 
lines  to  electric  traction,  it  is  mentioned  that  progress  is  taking 
place  in  (Jermany,  Italy  and  Sweden,  whilst  the  Swiss  Federal  .State 
Railway  authorities  have  adopted  preparatory  measures  for  the 
introduction  of  electrical  working.  The  Rhatian  and  Lotschberg 
railways  are  also  e<iuipping  their  new  lines  with  electricity,  a 
system  which  has  already  proved  its  value  in  the  ca^e  of  individual 
Swiss  railways  of  average  importance.  In  contra-distinction  to 
Germany  and  Italy,  Switzerland  seems  disposed  to  produce  the 
requisite  power  in  its  own  work?,  whilst  those  nation?  which  have 
had  experience  for  some  time,  are  increasingly  obtaining  their  sup- 
plies of  power  from  private  undertakings,  because  the  latter  are 
able  to  furnish  it  cheaper  by  reason  of  the  greater  utilisation  of 
their  works,  as  they  also  serve  for  other  purposes.  The  report,  in 
referring  to  the  extraction  of  atmospheric  nitrogen,  states  that  the 
industry  has  made  considerable  progress,  and  expresses  the  opinion 
that  within  a  certain  time  European  agriculturists  will  be  much 
les,s  dependent  upon  the  nitrate  deposits  of  Chile  than  is  the  case  at 
the  present  moment. 

■  Telephone   Transmitter  as  Speed    Indicator.— .\n 

original  use  is  made  of  the  telephone  transmitter  in  connecticn 
with  four  direct-current  motors  driving  water  pumps  for  heatine 
and  water  supply  in  the  general  office  building  of  the  Fort  Wayne 
Electric  Works.  The  motors  are  controlled  from  a  general  switch- 
board remotely  situated,  and  it  was  desirable  that  the  engineer  in 
charge  at  the  switchboard  should  have  some  way  of  knowing 
whether  or  not  the  motors  were  working  properly,  without  going 
all  over  the  building  to  the  location  of  each  one  to  find  out.  To 
accomplish  this,  each  of  the  motors  was  provided  with  a  tele- 
phone transmitter,  the  mouthpiece  being  placed  quite  close  to  the 
commutator  of  the  machine  :  each  transmitter  had  its  individual 
telephone  circuit  terminating  in  a  plug  receptacle  at  the  switchboard. 
When  the  engineer  wishes  to  place  a  motor  in  service  or  adjust  the 
speed,  he  plugs  a  telephone  receiver  into  the  terminating  receptacle 
on  the  board  and  is  able  to  tell  if  it  is  operating  properly  by  the 
pitch  of  the  humming  sound  of  the  motor,  the  pitch  of  the  sound 
becoming  higher  as  the  speed  of  the  motor  is  increased.  Every 
motor  used  in  connection  with  the  water,  heating  and  ventilating 
systems  in  this  modern  office  building  is  equipped  with  a  telephone 
transmitter.  By  this  method  the  sjieed  of  the  large  exhaust  fan 
motor  fixed  on  the  roof  of  the  five-story  building  is  quite  as 
easily  noted  and  controlled  as  is  that  of  those  which  operate  the 
pumps  in  the  basement.  In  fact,  the  experienced  engineer  can 
control  the  speed  of  any  of  the  motors  as  accurately  and  as  easUy 
as  if  the  dial  of  a  mechanical  speed  indicator  were  registering 
the  speed  directly  before  his  eyes. 

Annual  Outings. — On  Saturday,  24th  ult.,  the  annual 
outing  cf  the  staff  of  the  Urban  Electric  Supply  Co.,  Ltd  ,  Cam 
Brea  Station,  took  place.  This  year  the  venue  was  Newquay,  where 
the  morning  was  spent  in  sight-seeing.  After  lunch  had  been 
partaken  of,  the  cricket  team  fulfilled  their  fixture  with  Xewquay, 
and  although  the  latter  had  the  assistance  of  Mr.  H.  C.  Mason, 
brother  to  the  famous  Kent  player  Mr.  J.  R.  Mason,  as  well  as  the 
brothers  OCallaghan  of  Cambridge  University,  the  U.E.'s  were 
only  defeated  by  7  runs. 

On  Saturday  last  the  annual  outing  of  the  employes  of  Messrs. 
A.  W.  Penrose  &  Co.,  Ltd.,  took  place.  The  party,  numbering  close 
upon  100,  journeyed  by  train  to  Chertsey,  arriving  about  11  oclock. 
In  the  morning  a  football  match  was  arranged  and  held  in  the 
grounds  of  the  Cricketers'  Hotel.  After  dinner,  toasts  to  'The 
King  "  and  "A.  W."  Penrose  &  Co.,  Ltd.,"  were  honoured,  and  Mr. 
Gamble  t;who  occupied  the  chair  in  the  absence  of  Mr.  A.  W. 
Penrose),  speaking  of  the  firm,  warmly  alluded  to  the  fine  progress 
of  the  electrical  and  lift  departments.      In  the  afternoon  the  whole 
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party  had  a  pleasaat  trip  up  the  river,  returning  in  time  for  tea 
The  weather  was  beautifully  fine,  and  helped  to  make  the  outing 
one  of  the  best  in  the  history  of  the  firm. 

IHesel-Kleotric   Ship  for  Canada. — There  is  building 

at  VVallaend-on-Tyne  for  the  Montreal  Transportation  Co.,  a  vessel 
for  Canadian  canal  work  which  will  have  a  D.w.  capacity  of  2,400 
tons  gross  on  a  draft  of  1 1  ft.  The  machinery  consists  of  two  300- 
H.P.  high-speed  Diesel  engines  each  with  its  own  alternating-current 
generator  and  exciter.  On  the  propeller  shaft  just  ahead  of  the 
thrust  block,  there  will  be  fitted  a  special  compound  wound 
squirrel-cage  induction  motor,  turning  the  usual  form  of  lake  pro- 
peller at  about  SO  k.p.m.,  as  compared  with  the  400  R.P.M.  of  the 
Diesel  engines.  A  simple  arrangement  of  switches  enables  the 
movements  of  slowing  or  reversing  to  be  effected  much  more 
speedily  and  accurately  than  with  a  direct  Diesel  engine  drive. 
The  electrical  equipment  is  on  the  Mavor  system. 

Educational. — The  new  course  at  the  Crystal  Palace 
School  of  Practical  Engineering  commences  on  September  11th. 

The  new  session  at  the  East  London  College  will  shortly  com- 
mence.    See  "  Official  Notices  "  to-day. 

Particulars  are  given  in  our  advertisement  pages  to-day  of  the 
courses  provided  at  the  Northampton  Polytechnic  Institute. 

ippointiuents  Vacant. — Birminghaii. — Shift  engineer 

(£150  to  £250  per  annum).  EiilTH. — Switchboard  attendant  (20s. 
to  25s.).  York. — Engineer  to  take  charge  of  the  installation  de- 
partment (£120  per  annum).  CiviL  Service  Co.mmis;^io.n. — 
Assistant  engineer,  Engineer-in-Chief's  Department,  (ieneral  Post 
Office.  North  Metropolitan  E.P.S.  Co. — Power  house  shift 
engineer  (£12  per  mensem).     See  "Official  Notices "'  to-day. 

"Cable  Discounts" — Correction. — The  author  informs 

nsi  that  an  unfortunate  error  occurred  in  the  last  formula  ("  Non- 
Association  '—  pence  per  yard )  on  p.  323.    It  should  read  :  "  Add  half 
the  list  price  to  a  half  of  that,  divide  by  10.  and  subtract  one-fiftieth 
of  the  result.'"     The  corresponding  formula  should  read  : — 
D  per  yard  =  A  (l/2  +  l/4)  -  sJo  (i./2  +  l/4). 

Institution  Notes. — Institute  of  Mktai.s.  —  The 
autumn  meeting  wUl  be  held  in  London  on  September  25th  and 
26th  at  the  Institution  of  Electrical  Engineers,  and  the  programme 
has  now  been  issued.  Amongst  the  papers  to  be  read  are  the 
following  : — 

Prof.  F.  Carnevali,  Ph.D.,  on  "  Autogenous  Welding  by  means  of 
Oxygen  and  Acetylene  of  Copper  and  its  principal  AUoya,  and  of 
Aluminium." 

Prof.  A.  K.  Huntington,  Assoc.R.S.M.,  on  "The  Effect  of 
Temperatures  Higher  than  Atmospheric  on  Tensile  Tests  of  Copper 
and  its  Alloys." 

F.  Johnson,  M.Sc,  on  ''  The  lafluence  of  Impurities  in  '  Tough- 
Pitch'  Copper,  With  Chief  Rsference  to  Antimony." 

E.  F.  Law,  Assoc.R  S.M.,  on  "  The  Influence  of  Oxygen  on  the 
Properties  of  Metals  and  Alloys." 

Alexander  E.  Tucker,  F.I.C.,  on  "  The  Joining  of  Metals." 

Prof.  T.  Turner,  M.Sc,  on  "  Oxygen  in  Brass." 

Visits  will  be  paid  to  the  works  of  Messrs.  Eraser  ct  Chalmers, 
Ltd.,  Erith,  the  National  Physical  Laboratory,  Teddington,  Wool- 
wich Arsenal,  and  the  Brooklands  Motor  Race  Course  and  Aviation 
Ground. 

A  special  Council  meeting  will  be  held  in  London  on  September 
lOth,  for  the  purpose  of  considering  applications  for  membership  of 
the  Institute.  All  applicants  for  membership  whose  forms  are  in 
the  Secretary's  hands  before  noon  on  September  lOth  will  be  entitled 
to  take  part  in  the  proceedings  at  the  London  Meeting.  The 
Secretary  is  Mr.  G.  Shaw  Scott,  Caxton  House,  S.W. 

Institution  ch- Electrical  Engineers  (Students'  Section). 
— At  the  meeting  held  on  August  2>'th,  Mr.  J.  C.  Rennie  was  elected 
chairman  for  the  coming  session,  Mr.  D.  Betts,  vice-chairman,  Mr. 
.1.  Mould,  hon.  secretary,  and  Mr.  G.  W.  P.  Page,  hon.  assistant 
secretary,  24,  The  Ridgeway,  Enfield. 

The  British  Association  at  Dundee. — Our  repre- 
sentative at  Dundee  informs  us  that  the  proceedings  opened  with 
every  prospect  of  a  very  successful  meeting.  The  arrangements 
made  locally  are  such  that  even  the  high  record  for  hospitality 
attained  by  the  citizens  on  the  former  occasion  is  likely  to  be 
surpassed,  and  the  attendance  will  be  well  over  2,000.  including  an 
unusually  large  proportion  of  distinguished  visitors  from  abroad. 
The  programme  of  work  before  the  various  Sections  is  varied  and 
interesting,  and  the  meeting  bids  fair  to  be  well  above  the  average 
in  the  matter  of  the  "  advancement  of  science.  "  The  accommoda- 
tion avjiilable  has  been  taxed  to  the  utmost,  but  with  the  aid  of  a 
large  passenger  steamer  moored  to  the  ijuay  the  difficulty  has  been 
overcome.  The  handbook  of  Dundee  and  district  prepared  by  the 
local  committee  forms  a  valuable  work  of  interest  both  to  visitors 
and  to  residents.  Social  entertainments  ha\"e  been  organised  on 
a  scale  of  lavish  hospitality,  and  include  this  time  a  ball.  After 
the  presidential  address  on  Wednesday,  a  gift  of  £10,000  was  pre- 
sented to  the  Association  by  Mr.  J.  K.  Caird,  of  Dundee. 

London  Tube  Railway  Collision. — As  we  go  to  press 

we  learn  that  a  collision  occurred  on  the  PiocadUly  Tube  Railway 
on  Wednesday  ni^iht,  resultint;  in  injuries  to  l.">  people.  This  is  the 
first  collision  that  has  happened  on  a  London  tube  railway,  and  it  is 
Bormised  that  it  is  due  to  a  fault  in  the  automatic  signalling 
arrangements. 


OUR    PERSONAL    COLUMN. 

'/he  Editurs  invite  electrical  engineerx,  whether  conmcted  with  the 
technical  vr  the  commercial  side  of  the  jiiv/ession  and  industry, 
also  electric  tramway  and  railway  u/ficials,  to  heep  readers  of  the 
Electrical  Review  ^(«f<>(/  as  to  their  morements. 


Central    Station    Officials.  —  Mk.  W.  Churchyeh, 

station  engineer  at  the  Bridlington  Corporation  electricity  works 
has  resigned. 

We  regret  to  learn  that  Mr.  A.  A.  Day,  bjisough  electrical  engi- 
neer of  Bolton,  was  suddenly  taken  ill  on  Siturday  last  while 
proceeding  to  Scotland  for  a  holiday.  It  appears  that  Mr.  Day  had 
only  travelled  as  far  as  Chorley  when  he  had  to  be  removed  from 
the  train  and  conveyed  back  to  Bolton  in  an  ambulance.  He  is 
understood  to  be  recovering. 

Mr.  G.  W.  Esse.x  has  resigned  his  position  with  the  Cleveland 
and  Durham  Electric  Power,  Ltd.,  having  been  appointed  assistant 
mains  engineer  to  the  Corporation  of  Sunderland. 

Mr.  L.  S.  Carr,  of  the  staff  of  the  British  Thomson-Houston  Co., 
Ltd.,  of  Rugby,  has  been  appointed  by  the  Birmingham  Electricity 
Committee,  at  a  salary  of  £400  a  year,  as  constructional  engineer 
for  the  erection  of  the  electric  power  station  at  Hechells.  The 
salary  is  to  advance  to  £500. 

Me.  Cecil  D.  Falcke  was  on  Friday  last  presented  with  a  band- 
some  400-day  clock,  by  the  staff  of  the  Stratford-on-Avon  Elec- 
tricity Co.,  as  a  token  of  respect  and  esteem  on  the  occasion  of  his 
retirement.  Addressing  the  staff,  >I  r.  Falcke  expressed  his  thanks 
for  the  magnificent  present  they  had  given  him,  and  hoped  that 
they  would  give  every  assistance  they  could  to  his  successor. 

Tramwaj"  Officials. — Mr.  Frank  Bitler,  chief  assistant 

to  the  manager  of  the  Salford  Corporation  Tramways,  has  this  week 
been  appointed  tramways  traffic  manager  to  the  VVigan  f'orpora- 
tion.     There  were  42  applicants  for  the  post. 

General. — Mr.  0.  H.  Vau(ihan,  an  engineer  of  the 
British  Post  Office,  has  been  loaned  to  the  Government  of  the 
Argentine  Republic  for  a  period  of  six  months,  in  order  to  investi- 
gate and  report  upon  the  working  of  the  telegraph  system  of  that 
country. 

The  marriage  took  place  at  Denbigh,  on  August  27th,  of  Mr. 
Charles  Dawson,  electrical  engineer  at  the  Bettisfield  Colliery, 
Bagillt,  son  of  Mr.  S.  Dawson,  of  JIansfield,  and  Miss  Ada  Jones, 
daughter  of  Rev.  Peter  Jones,  of  Llys  Meddyg,  Denbigh. 

The  marriage  took  place  at  Barnstaple  last  week  of  Mr.  Joseph 
RocERSON  Gandy,  electrical  engineer,  of  Newcastle-under-Lyme, 
and  Miss  Ethel  M.  Grant,  eldest  daughter  of  Mr.  E.  W.  Grant,  of 
Barnstaple. 

Mr.  H.  E.  M.  Kensit,  who  during  the  past  four  years  has  been 
occupied  in  investigating  and  reporting  on  various  undertakings 
and  projects  in  Canada  and  the  United  States  for  Messrs.  Smith, 
Kerry  &  Chace,  of  Toronto,  has  now  received  an  appointment  with 
the  Water  Power  Branch  of  the  Department  of  the  Interior, 
Ottawa. 

On  August  27th,  at  Llanddarog,  Carmarthenshire,  the  marriage 
took  place  of  Mr.  N.  D.  Bl.vodon  Phillii'S.  of  Messrf. 
Siemens  Brothers'  railway  signalling  staff,  and  Miss  Catherine  T. 
Gabe,  of  Ammanford. 

Mr.  Willia.m  H.  Lowth,  of  Underwood  (Manchester),  Ltd., 
has  accepted  an  appointment  with  Messrs.  Carney  .*c  Pearn,  Ltd.,  of 
JIanchester,  as  manager  of  the  supplies  department. 

Mr.  .1.  F.  Watts  is  leaving  Messrs.  Siemens  Bros.  Dynamo 
Works.  Ltd.,  after  nine  years  service,  to  take  up  a  position  with 
the  Electrical  Apparatus  Co..  Ltd. 


NEW    COMPANIES    REGISTERED. 


H.  >V.  Smith  &  Co.,  Ltd.  (123,953). — This  company  was  regis- 
tered on  August  26th,  with  a  capital  of  £5,000  in  £1  shares,  to  carry  on  the 
business  of  electrical  wire  and  cable  manufacturers,  carriea  on  at  Lvdbroofe, 
Glos.,  by  H.  W.  Smith  and  F.  W.  T.  Brain  as  "  H.  W.  Smith  &  Co."  The  sub- 
scribers (with  one  share  each)  are  :—H.  W.  Smith,  The  Beeches,  Lydbrook, 
Glos.,  wire  manufacturer;  F.  W.  T,  Brain,  Hnntnorth,  Stoke  Bishop,  Bristol, 
colliery  proprietor.  Private  company.  The  first  directors  are  H.  W.  Smith 
and  F.  W.  T.  Brain.  Solicitors:  David  Johnstone  &  Co.,  31a,  Corn  Street, 
Bristol.    Registered  by  Jordan  A  Sons,  Ltd.,  116-17,  Chancery  Lane,  W.C. 

Electrical  Improvements,  Ltd.  (123,9.50). — This  company  was 

registered  on  August  23rd,  with  a  capital  of  .£5,000  in  £1  shares,  to  carry  on 
the  business  of  generators,  storers,  sellers  and  suppliers  of  electrical  or  other 
energy  for  motive  power,  light,  heat  or  other  purpose,  and  gas  and  water  in 
any  part  of  the  world,  electrical,  mechanical  and  chemical  engineers  and  con- 
tractors, &c.  The  subscribers  (with  one  share  each)  are:— L.  H.  Booth, 
Milburn  Home,  Newcastle-on-Tyne,  solicitor ;  J.  W.  Miller,  Mllburn  House, 
Newcast!e-on-Tyne,  chartered  accountant.  Private  company.  The  13rst 
divectors,  to  number  not  more  than  four,  are  to  be  appointed  by  the  sub- 
scribers ;  qualification,  one  share  ;  remuneration  as  fixed  by  the  company. 
Solicitor,  L.  H.  Booth,  Milburn  House,  Newcastle-on-Tyne. 

Turbine  Gears,  Ltd.  (124,000). — This  company  was  registered 

on  August  28th,  with  a  capital  of  £5,000  in  £1  shares,  to  carry  on  the  business 
of  manufacturers  and  sellers  of  gear-cutting  machines,  gear  cutters,  founders, 
mechanical  and  electrical  engineers,  tool  makers,  manufacturers  of  and  dealers 
in  machinery  implements,  rolling  stock  and  hardware  of  all  kinds,  ,vc.,  and  to 
adopt  an  agreement  with  J.  Ogden.  The  subscribers  (with  one  share  each) 
are  :— F.  Tinker,  Thornlee,  80,  Lodge  Lane,  Hyde,  boiler  maker  :  J.  Ogden,  192, 
Mottrom  Road,  Hyde,  engineer.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  three  or  more  than  seven,  the  subscribers  are  to  appoint 
the  first ;  qualification,  £50 ;  remuneration  as  fixed  by  the  company.  Sohcitor : 
T.  Q.  gRussell,  78,  King  Street,  Manchester,  Registered  oflBce.  Daisydeld 
House,  Newton  Moor,  Hyde,  Cheshire. 
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Trniismnl  Mica  Co.,  Ltd.  (123.910).— This  company  was  repis- 
tored  nil  Auniisl  31th,  wilh  a  capital  ot  i'80,000  in  £1  "haies.  to  carry  on  the 
business  of  miners.  prospectorB,  explororH,  motallii exists,  roflnerti  t>f,  and 
dcaltTH  Ml.  and  preparers  [or  market  of  ote.s,  nietalH  aDdninioral  BubdtanceB,  .So., 
to  acquire  any  niincn.  mining  rJKhts,  and  inetallircroui  land  in  the  Transvaal  or 
elsewhere,  and  t(j  adopt  an  iigreemvnc  witli  8.  Muno.  The  suhacriburs  (with 
one  share  each)  are :— A.  C.  Drayton,  50,  Moorgate  Street,  K.f  .  merchant; 
8.  Munn,  24,  Palace  Hoad,  H.W.,  merchant:  A.  L.  Smith,  'Jl,  Portkdovvn  Road. 
W.,«ccrelury;  .1.  8haw,  2»,  Cephas  Ktreet,  N.E..  clerk;  P.  E.  Ranfom,  5.  River 
Avenue,  Palmers  Oreon.  N.,  clerk;  A.  Bowen.  SI.  Danvers  Street,  Paulton 
Square,  Chelsea,  clerk  ;  -M.  Verstaevel,  1,  Coram  Street,  Itussell  Square,  W.C, 
clerk.  Minimum  cash  subscription  £7.  TI.e  number  of  directors  is  not  to  be 
less  than  two  or  more  than  seven  ;  the  first  are  not  named  :  (|Ualillcation,  ilOO 
shares  or  stock  ,  remuneration,  f  100  each  per  annum  If  160  lor  the  chairman), 
Roeiatered  office.  Cross  Keys  House,  60,  Moorgatc  Street,  K.(  , 

Creed,  Bille  &  Co.,  Ltd.  (I2l,lixii)  — ItPtristered  Auirust  28th, 

by  Maddison,  Stlrlinu,  Humm  4  Uavies,  83,  Old  Jewry,  E.G.,  capital  i'lOO.OOO 
in  £1  shares,  to  carry  on  the  business  ol  telegraphic  engineers,  manufacturers 
of  telegraph  or  telephone  receivers,  transmitters  or  other  instruments, 
apparatus  or  machinery,  erectors  and  maintainors  of  tolegraptiic  or  telephonic 
stations,  Ac,  to  ac(]uire  the  business  of  Creed  X  Co.,  telegraphic  engineers,  of 
IM,  St.  Vincent  Street.  Ulasgow,  and  200,  Belsdon  Road,  Croydon,  and  to  adopt 
an  agreement  with  F.  (1.  Creed,  W,  A.  Coulson,  and  H.  Hillc,  trading  as 
Creed  it  Co.  The  signatories  (with  one  share  each)  arc  :—V.  (i.  Creed,  200, 
Selsdon  Road,  Croydon,  telegraph  engineer;  W.  A.  Coulson,  15i;,  fit.  Vmoent 
Street,  Olasgow,  electrical  engineer;  H.  Ilille.  200.  Belsdon  Road.  Croydon, 
telegraph  engineer.  Private  company.  The  first  directors  (to  be  not  less 
than  three  or  more  than  six)  are  F.  G.  Creed,  W.  A.  Coulson  and  H.  Bille  ; 
qualification,  .'.00  shares  ;  remuneration  as  fixed  by  the  company.  Registered 
office,  206,  Belsdon  Road,  Croydon. 

Road  Indicator,  Ltd.  (123.'.)!),s).— This  compaoy  was  retrietered 

on  August  2«th,  with  a  capital  of  i'5,760  in  5,000  preference  shares  ol  £1  each 
and  10,000  ordinary  shares  of  Is.  each,  to  acijuire  any  invention  lelatingto 
automalic  route  indicators,  in  particular  to  A^'quiro  the  patent  and  other  lights 
referred  to  in  an  agreement  with  Don  Victuriano  Cassjus  y  Chaubel  and  A. 
Vitry,  and  to  carry  on  the  business  of  manufacturers  ol  machines  or  instru- 
ments for  automatically  indicating  cr  registering  speed,  distance,  description 
of  roads  or  other  information  for  use  with  motor-cars,  cycles  and  v.  hi.'lcs  of  all 
kinds,  mechanical  and  electrical  engineers,  surveyors,  map  makers,  \  j.  The 
subscribers  (with  one  share  oachl  are  :— H.  O.  White,  Lelth  Villa.  Long  Ditton, 
Surrey,  clerk  ;  C.  Jauraldc,  28,  Danvcrs  Road,  Hornsey,  N..  clerk.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
ftve;  the  lirst  are  Don  Victoiiano  Casojus  y  ChauI.el,  Senor  Santingo  Laborda 
y  Lopez  and  O.  C  Bingham.    Registered  olllce,  61,  New  Broad  Sir. el,  B.C. 


CITY    NOTES. 


OrFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Madras   Electric   Supply   Corporation,   Ltd.  (S7,409)  —  A 

memorandum  of  satisfaction  to  the  extent  of  £70,HO0  (being  amount  issued)  on 
August  7th,  1912,  of  debentures  dated  Deecml-or  12th,  1!)10,  securing  i:200,fOO, 
by  the  is'-ue  to  the  holders  therf  <if  of  debentures  for  a  similar  amount,  secured 
by  a  trust  deed  dated  .-VuRust  7th.  1912.  bns  been  hied.  Amended  paiticulars  of 
£200,000  debentures,  eicaed  July  20ih,  I'JIO.  tiled  pursuant  to  Sec.  93  (3)  of  the 
Companies'  (Consolidatien)  Act.  1908,  the  amount  ii(  tlie  present  issue  being 
inO.BCO.  The  original  particulars  gave  the  amount  of  present  issue  as  flOO.COtj. 
Particulars  of  .£200,()0U  debentures  created  August  7th.  1912.  and  secured  by 
trust  deed  of  even  date,  filed  pui-suaut  to  same  section,  the  amount  of  the 
present  issue  being  i.'ls*.075.  Property  charged  ;  The  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital,  certain  licences 
granted  by  the  Madras  Government  authorities,  and  the  undertakings  consti- 
tuted thereby,  with  buldiugs.  laud  and  plant,  Ac,  and  all  purchase  moneys 
payable  by  local  authorities,  and  11,452  ordinary  shares  of  i;5  each  in  Madras 
Electric  Tramways  (1901),  Ltd.,  and  all  future  holdings  in  that  company. 
Trustees  :  Law  Debenture  Corporation,  Ltd.,  41,  Threadneedle  Street,  E.C. 

Dargue,  GriHitlls  &  Co.,  Ltd.  (.-tS.SoS).— Particulars  of  t; 6,000 
debentures,  created  February  17th,  1912,  Hied  pursuant  to  Sec.  03  (3)  of  the 
Companies'  (Consolidation)  Act,  1908.  the  amount  of  the  present  issue  being 
Jt'2,760,  charged  on  the  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.  No  trustees.  A  memorandum  of  satisfac- 
tion to  the  extent  ot  f  2,.'S00  on  Julv  18th,  191'J,  of  debentures  dated  July  17th, 
1909,  securing  f  3,000,  also  notified. 

British  Empire  Lighting   and    Constrnction  Co.,  Ltd.— 

Mortgage  dated  August  IGth.  1912,  to  secure  £300,  charged  on  certain  land  and 
premises,  Ac,  in  Kings  Cliffe,  Northamptonshire.  Holder:  M.J.Johnson, 
Swineshead,  near  Boston,  Lincolnshire. 

Kaylorpraph,    Ltd.— Debenture   Hated   August    14th,    1912,    tn 

secure  i'1.000,  charged  on  the  company's  undertaking  and  proferty,  present  and 
future,  including  uncalled  capital.  Holders:  J.M.  Hunt,  Fairlawii,  Park  Koad, 
Southborough,  Kent. 

Foreign  and   Colonial  Lighting,  Ltd.  (99,020).— Charge  on 

company's  outstanding  book  debts,  patents,  rights  and  other  property,  dated 
August  14th,  1912,  to  secure  £805  17s.  2d,  Holder:  A.  B.  Ueckett,  Kenmore, 
Highlands.  St.  l.eonards-on-8ca. 


Aberdeen  Sniturbaii  Tramways  Co. 

Mu.  Geob(;k.J.  Wai,ki;b,  the  chairman,  in  movinir  the  adoption  of  the 
report  at  the  half-yearly  meeting  of  shareholder?,  said  the  profits 
earned  for  the  half-year  amounted  to  £1,481,  and  that  with  this 
there  was  a  balance  of  *:t,6I  I  at  the  credit  of  the  profit  and  loss 
account.  .\t  the  close  of  the  half-year  ending  July  Slst  la.st  there  was 
standing  at  the  credit  of  the  renewal  and  depreciation  account  a 
sum  of  i.H.OOO.  If  the  shareho'ders  approved  of  the  directors' 
recommendation  to  carry  £2,000  of  the  sum  standing  at  the  credit 
of  profit  and  loss  account  to  the  credjt  of  this  account,  it  would 
then  stand  at  £10,000.  That,  although  a  substantial  sum,  and 
equal  to  close  on  one-third  of  the  subiicribed  capital  of  the  under- 
taking, would  rK|iiire  to  be  augmented  from  year  to  year.  The 
policy  the  directors  had  pursued  in  setting  aside  a  substantial  sum 
annually  to  meet  renewals  and  extraordinary  repairs  would  be  con- 
tinued. The  whole  of  the  mortgages  on  the  company's  under- 
taking had  now  been  repaid.  In  short,  the  company  since  its 
inception  had  been  able  to  set  aside  £10,000  to  reserve,  and  to  clear 
off  £s,o00  of  borrowed  money.  This,  on  the  whole,  was  satis- 
factory. The  directors  proposed  that  a  dividend  at  the  rate  of  2  J 
per  cent,  for  the  past  year  on  the  paid-up  capital  of  the  company 
should  be  declared.  This  would  re<|uire  £7^0.  and  after  providing 
for  directors'  fees  there  would  remain  £791  to  be  carried  to  the 
next  account.  Ei-bailie  .McKenzie  expressed  the  hope  that  the 
directors  had  in  view  the  doubling  of  the  line  so  as  to  give  a  better 
service,  at  anyirate  as  far  as  Cults.  The  report  was  unanimously 
adopted. 


South  .!letio|iolitan  Electric  lijtht  and  Power  Co.. 

Ltd. -The  warrants  for  dividends,  due  August  :'.lat,  on  the  7  per 
cent,  cumulative  first  preference  shares  and  iJ  per  cent,  cumulative 
second  preference  shares,  have  been  posted. 

A  French  Carbon  Works.— La  Compagnie  de.s  Chartons 

Fabius  Henrion  is  the  name  of  a  new  company  which  has  lately 
been  formed  in  Paris,  with  a  capital  of  i:  KXi.ooO,  to  acquire  and 
carry  on  the  arc- lamp  carbon  business  of  M.  Fabius  Henrion,  at 
Nancy. 

Stock  E-Xchanye  \0tices.  — Applications  have  been 
made  to  the  Committee  to  allow  the  following  securities  to  be 
quoted  in  the  Official  List : — 

Primitiva  Oas  Co.  of  Buenos  Ayres,  Ltd.— £200,000  4  per  cent,  ie  cnturs 
slock  (1911)  (special  application). 

Puebia  Tramway,  Light  and  Power  Co.— S3,000,000  prior  lien  6  per  cent  50- 
year  gold  bonds,  in  lieu  ol  the  scrip. 

The  Committee  has  ordered  the  undermentioned  securities  to  be 
quoted  in  the  official  List  : — 

Newcastle-upon-Tyne  Electric  Supply  Co  ,  Ltd.— Further  issue  ot  £68  000 
4J  per  cent.  Consolidated  First  Mortgage  Debenture  Stock. 

Toronto  Power  Co..  Ltd.— Further  issue  of  £8JO,000  li  percent.  Consolidated 
Guaranteed  Debenture  Stock. 

"Z"'   Electric   Lamp  nannfactarin*!:  Co..  Ltd.— A 

representative  of  the  Electrical  Review  attended  Orient  House, 
Xew  Broad  Street,  EC,  on  Wednesday  to  report  a  meeting  of  the 
above  company,  announced  to  be  held,  but  was  refused  admission  on 
the  ground  that  the  company  did  not  want  any  report  of  the  pro- 
ceedings taken. 

.Jandus    Arc    Lamp   and    Electric  Co.,   Ltd.— The 

directors  recommend  the  payment  of  a  dividend  for  the  year  of 
10  per  cent,  on  the  paid-up  capital,  the  transfer  of  £1.000  to  reserve 
fund,  and  the  carrying  forward  of  the  balance  of  £3.4ii8,  subject  to 
deduction  of  directors'  remuneration. 


STOCKS    AND    SHARES. 


Shawini«:an  Water  and   Power   Co.  —  At  a  special 

general  meeting  of  this  company,  held  in  Montreal,  authority  was 
taken  by  the  directors  to  issue  §.5,000,ti00  Common  stock  from  time 
to  time,  and  in  accordance  therewith  notice  is  being  issued  offering 
to  shareholders  of  record  on  September  30th  .'<1, 000.000  of  stock  at 
120  per  cent. 

Stewarts  &  Llojds,  Ltd. — The  directors  have  declared 
interim  dividends  for  the  half-year  to  June  30th  at  the  rate  of 
6  per  cent,  per  annum  on  the  preference  shares  and  at  the  rate  of 
10  per  cent,  per  annum  on  the  preferred  ordinary  shares. 

Globe  Teleg:raph  and  Trust  Co.,  Ltd. — The  directors 

of  this  company  have  declared  a  dividend  of  3s.  on  the  preference 
and  2s.  on  the  ordinary  shares,  for  the  ciaarter. — Fimutcier, 


Toesda;  Evening, 

The  feature  of  the  past  week  in  the  Stock  Exchange  has  been  a 
remarkable  booinlet  in  the  stocks  of  the  Underground  Railways. 
Prices  went  up  at  a  breathless  rate.  City  and  South  London  Ordi- 
nary led  off,  jumping  up  two  points  a  day  for  three  days  in  succes- 
sion, but  for  the  biggest  rise  Metropolitan  holds  the  first  place. 
The  price  reached  ti2,  and  at  59|  is  i-^  up  on  balance  ;  City  and 
South  London  went  over  40  and  back  to  39,  still  showing  a  jump  of 
4i.  and  Districts  at  42  showed  a  gain  of  3j  after  being  43. 

Rumours  as  to  fresh  linking-up  developments  between  the  Metro- 
politan District  and  City  and  South  Lonijon  started  the  movement. 
The  Stock  Exchange  market  bears  grew  fidgety  and  climbed  in. 
Buying  orders  came  from  the  provincial  exchanges,  and,  the  market 
being  "all  one  way,"  as  the  Stock  Exchange  says,  quotations  went 
up  to  what  in  some  cases  lookel  like  fancy  figures.  Central 
London  Ordinary,  hanging  back  at  the  outset,  went  up  4  points  last 
Monday,  and  the  Deferred  at  the  same  time  gained  3.  The  whole 
of  the  Home  Railway  market  has  been  firm  (with  occasional 
reactions),  on  the  expectations  ot  better  traffics,  and,  possibly, 
increased  dividends  at  the  end  of  the  current  half-year,  bat  tho 
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Tlnderground  Companies  have  another  reafon  for  buoyancy  in  the 
wet  August  of  unhappy  memory.  While  markets  were  depressed, 
this  consideration  was  ignored,  as  we  pointed  out  here  ;  it  needed 
merely  a  change  of  sentiment,  however,  to  throw  such  a  factor  into 
immediate  prominence,  and  this  combined  with  the  rumours  to 
create  the  boomlet. 

Central  London  Preferences  are  a  point  or  so  better,  but  other- 
wise the  pre-Ordinary  securities  are  no  more  than  steady,  the  fresh 
fall  in  Consols  giving  the  "  money  ''  stocks  a  somewhat  dull  appear- 
ance. East  Londons  were  taken  in  hand  and  put  up  to  9  a,  the 
company's  junior  Debenture  stocks  also  benefiting  from  the  little 
excitement. 

The  London  Tramways  issues  are  so  far  unaffected.  London 
Tnited  Preference  show  a  decline  of  the  market  turn,  and  the 
Metropolitan  sextet  did  not  change.  Nor  was  there  any  pronounced 
activity  in  the  X^nderground  Electric  Railways  issues.  A  loss  of 
a  point  in  the  Incomes  was  the  only  alteration,  thoiijh  it  sefms 
likely  enough  that  if  the  Underground  strength  is  maintained,  the 
shilling  "  A "  shares,  at  all  events,  will  participate  in  the 
bullishness. 

English  electricity  supply  issues  are  inclined  to  harden,  though 
were  it  not  for  a  few  prices  being  quoted  e.r  dividend,  the  list 
would  present  a  very  stolid  appearance.  City  Lights  Ordinary  and 
Preference  are  both  marked  10s.  lower,  the  dividend  deductions  in 
their  cases  being  63.  each,  so  that  the  net  result  is  practically  a 
fall  of  Is.  in  the  Preference  and  a  rise  of  lis.  in  the  (Ordinary. 
Kensington  shares  at  Ti  are  I  higher,  recovering  part  of  the 
dividend.  Charing  Cross  moved  up  to  4  ;|.  Another  month  ought 
to  see  this  market  waking  up,  as  the  closing-in  of  evenings  directs 
attention  to  illumination  shares,  while  the  electric  supply  market 
may  have  reasons  for  firmness  special  to  itself. 

By  the  way,  a  foolish  slip  ( which  cannot  by  any  stretch  of 
imagination  be  debited  to  the  convenient  printer)  in  our  last  week's 
Notes  referred  to  the  coming  County  of  London  interim  dividend. 
The  distribution  had  been,  of  course,  already  announced,  but  the 
company  makes  a  new  departure  this  year  by  notifying  payment  of 
the  dividend  in  September  instead  cf  August. 

The  feature  in  the  Latin-Canadian  group  is  a  f  reth  upward  move- 
ment in  Rio  Trams,  the  price  of  the  Common  gaining  4  points. 
Ttiis  brought  it  up  to  154,  and  Sao  Paulos  at  263i  are  4  higher. 
Dealings  in  the  market  now  take  place  in  the  ''  assenting"  shares 
of  these  companies. 

The  news  from  Mexico  is  still  unsatisfactory,  and  the  market  in 
Mexican  Railway  stocks  continues  to  be  depressed.  This,  however, 
has  had  no  effect  upon  the  prices  of  Mexican  traction  descriptions — 
in  fact,  the  tramway  shares  are  1  up  at  129}.  Montreal  Light  and 
Power  shed  10  points  upon  a  seller  appearing  who  was  thought  to 
have  a  fair  amount  to  dispose  of.  British  Columbia  Electric  Deferred 
rose  to  143i  ;  the  other  changes  in  this  department  are  mostly 
occasioned  by  r.i-dividend  notices. 

The  telegraph  market  has  enjoyed  a  fresh  sensation  in  a  big  rise 
in  Marconis.  From  4g  the  price  rose  a  sovereign  nearly  straight 
away,  easing  off  afterwards  to  5J,  at  which  the  substantial  im- 
provement of  10s.  is  shown.  The  Preference  advanced  in  sympathy. 
Canadians,  Americans,  and  Spanish  have  all  recovered.  A  short 
circular  has  been  issued  by  the  parent  company,  reference  being 
made  to  the  manner  in  which  competition  from  the  Federal 
Wireless  Telegraph  Company  is  to  be  met.  The  price  ct  the  shares 
was  run  up  in  anticipation  of  the  statement,  and  when  it  was  pub- 
lished, the  reaction  took  place. 

The  Anglo-American  group  is  disposed  to  harden,  and  rises  have 
been  secured  by  Anglo  ''  A  "  and  "  B  "  and  by  Direct  United  States 
shares.  Eastern  stocks,  too,  are  better,  and  Globe  Telegraph  Pre- 
ference at  ]:>  are  i  higher.  A  rush  to  buy  West  India  and  Panama 
shares  hoisted  the  price  to  'il,  from  which  it  eased  off  to  3j's.  the 
idea  being,  of  course,  that  the  Americans  are  endeavouring  to  get 
complete  control.  Jlost  of  the  South  American  Telephone  issues 
are  steady  to  firm,  and  in  the  revival  of  Egyptian  securities  Tele- 
phone of  Egypt  Debenture  stock  rose  i.  Business  is  quiet  in 
National  Telephone  Deferred,  the  quotation  maintaining  its  big  ri?e 
of  last  week.     Telegraph  Constructions  are  lOs.  higher. 

Manufacturing  Companies'  stocks  and  shares  are  in  steady 
demand,  the  principal  rise  being  one  of  a  sovereign  in  India-Rnbber 
shares,  which  have  improved  to  11.  Dick,  Kerr  Debenture  is 
nearly  par,  and  British  Insulated  Debenture  shares  show  a  small 
improvement.  Bat)Cocks  regained  their  trifling  decline.  Rubber 
shares  have  fluctuated  a  good  deal  up  and  down,  though  on  balance 
the  tendency  has  been  towards  higher  prices.  Business  in  this 
market  remains  active,  and  on  any  set-back  there  is  plenty  of 
steady  support. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Fort- 
night 
encLed. 


Aberdeen     .. 

Ayr 

Bath 

^Birkenhead 
Birmingham  Corp. 
Blackburn    .. 
Blackpool  Corp.    . . 
Blackpool-Fleetw'd 
Bournemouth 

Bradford  .. 
Brighton  .. 
Bristol 

Brit.  Eleo.  Trao.  Co. 
Airdrie      .. 
Barnsley  . . 
Barrow 
Devonport 
Gateshead 
Gravesend 
Greenock.. 
Hartlepool 
Kidderminster  .. 
tLieamington 
Merthyr   . . 
Metropolitan 
Middleton 
Mid.  Joint  Com'tee 
Oldham— Ashton 
Peterborough     . . 
Potteries  .. 
Rothesay  . . 
Bouthport 
B.  Metropolitan.. 
Swansea   . . 
Tynemouth 
Weston-s-Mare  . . 
1  Worcester 
Wrexham 
YorkB.  Wool.  BiBt, 
Miscellaneoos    . . 


Receipts  for 

the 

fortnight. 


1,287 


-      41 


Lima  Light.  Power  and  Tramways  Co.  — A  dividend 

of  Ij  per  cent,  has  been  declared  in  Lima  on  the  shares  for  the 
second  quarter  of  the  current  year  ended  June  30th,  1912,  payable, 
against  Coupon  No.  2,  forthwith. 

Brazilian  Light  and  Power  Deal. — At  the  request  of 

numerous  holders  who  have  only  recently  had  the  circular  of  July 
l.'ith,  1912,  brought  to  their  knowledge,  the  board  of  the  Brazilian 
Traction,  Light  and  Power  Co.  have  extended  the  time  within  which 
shares  of  the  Rio  de  Janeiro  Tramway.  Light  and  Power  Co.,  the  Sao 
Paulo  Tramway,  Light  and  Power  Co..  and  the  Sao  Paulo  Electric 
i"'o..  may  be  deposited  for  the  purpose  of  exchange.  Copies  of  the 
circular  and  the  necessary  forms  for  exchange  may  be  obtained 
from  the  Bank  of  Scotland,  London,  the  Caisse  Generale  de  Reports 
et  de  Depots,  Brussels,  and  the  Canadian  Bank  of  Commerce, 
Toronto. 


20,392 

a,274 

6,560 
3,345 

5,110  +  351 
6,4'18  —  5 
2,676    — 


-f3,37* 

—  132 
-H,106 

—  186 


Total  to  date . 


21,182 
7,057 
28,314 


+   1,! 


-t- 53,116 


Sept.   1       *,«iM   —    i.'" 
Aug.  EC     16,071    4-    412 


3,60€ 
1,266 


Burnley 
tiurton-on-Trent  . . 

Bury 

Cardiff 

'  Ohatham  and  DiBt. 

Cork 

^  3roydon 

t  Darlington,. 

Darwen 

t  Dover 

Dublin 

East  Ham    . . 

I  Exeter 

Glasgow 

Hastings 

HudderB&eld 

Hull 

^  IkestoD 
Ipswich 
Kilmarnock . . 

Lancashire  United 
Leeds 

Leicester     .. 

Leith 

Liverpool    .. 

IL.C.O 

London  United     . . 

Lowestoft    . . 

Manchester 

Newcastle   .. 

tSewport     .. 

Oldham 

Pontypridd  . . 

PorCsmoatb.. 

Preston 

Rotherham  .. 

Balford 

Sheffield      .. 

Boathampton 

Soathend-OD.Sea  .. 

South  Shields 

Tyneeide 

Wallasey 

Walthamston 

West  Ham  . 

Wolverhampton   .. 


Cen.  London  Rly.. 
City  4  8,  Lon.  Rly. 
Dublin-Laoan  Rly, 
G.N.  and  City  Rly. 
L'pool  Overh'd  Rly. 
LlandudDO-Ool.Bay 
Lond.  Bleo.By.Co. 
Mersey  Railway    . . 
Metropolitan  Bly... 
Met,  District  Bly,.. 
Anglo-Argentine   .. 
{Auckland   .. 
Bombay  (B.E.T.)  . . 
SBrisbane    . . 
Brit.  Colombia  Bly. 
Calcutta 

Cape  Electric  T.Ld, 
SEalgoorlie,  W.A... 
g  Lisbon  ..  .. 
Madras  ..  .. 
SMoDtevtdeo  .. 
Penh  (W,A,) 


Sept.   1 

..      1 

Aug.  17 


231,637 

26,996 

4«,227 

15,055    —  1,001 

13,121     +      930 
119,063    —  2,2.37 

25,283 
210,819    +17,696 


Route 
miles 
open. 


Sept.  3 
Aug.  28 


Sept.  1 
Aug,  30 


81 
„  31 
Sept.  1 
Aug.  81 
Sept.  a 
Aug.  2 


5,963 

126 

1,067 


21,0J5 
78,300 
12.932 


18,881 
2,766 
2,603 
1,859 
1,(36 
2,451 
1,468 
6,111 
2,104 


321 
2,601 
3,332 
1,621 
33,000 
4  629 
82,278 
21,912 
96,678 
16  853 
6,699 


6,043 

5,18'3 

—1,240 


Aug,  31 

Aug. 

Aug.  3D 


7,889 

2,m 

I'.m 

26,219 
3  689 


-f  2,146 
-^  2,692 
-(2  161 


9,999 

6,955 

13,078 

18,327 

35,nil 

7,043 

27,332 

9,01)1 

4,117 

6,413 

6,726 

299,586 

11,455 

110,119 

a0,763 

4,675 

63,6l!4 

8,268 

10,87/ 

29,118 

89,0^7 

8.624 

5,110 

10,065 

3,779 

36,681 

7,918 


6,1c  8 
29,212 
49,1-26 
28.927 
16,926 
37,6!0 
4,£0t 
6,212 
6,612 
61,230 


211,942 

44',349 

63  762 

2,360 

10,062 

9,627 

46,527 

16,5'25 

88,870 

11,270 

105,6)2 

881,816 

232,933 

9,658 

371,303 

96.321 

15 .634 

18,059 

7,1:83 

4-'.006 

18,604 

15,611 

107,842 

151,552 

28,172 

19,749 

11,272 

4,!)92 

26,894 

17,644 

66,616 

22,441 


38,601 
25.677 
1,119 
12,002 
15,896 
13,355 
108,096 
18,111 
119,957 
106,820 
1,767,371 
21,858 
92,669 


■H  2,612 
—  302 
+  2,819 
+   1,518 


-t-  1,958 
—  it79 
+  5,055 
+    1,491 


230 
195 
-I-  5,085 
-f  8,74U 
+  91 
+  18,18! 
—31,757 
-11,8  JO 

—  621 
V  12,566 
+   29J 

—  Hi 
.    ^,797 

—  858 

—  4,040 


26,570 
290,107 
65,008 


-H  1,616 
456 
+  8  890 
+  2,149 
+  4,183 
4-  9,216 
+  63  813 
+  6,669 
+  4,663 


+  8,002 
+  39,884 
+  9,263 


♦  Oompared  with  the  oorreBpondlng  period  ol  1911.         +  One  week  only. 
;  loolaass  hotae,  aleam  tni  other  reoelpW.         i  Ooe  montb. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES. 


ENGLISH    ELEtTBICITT    SUPPLY    AND   POWER   COMPAMES. 


BoarnemoQth  t  Poole,  Ord,    . . 

Do.    44%  Pro! 

Do.    Beoond  6  %  Pre(. 

Do.    ii  %  Dob.  Stock  . . 
Brompton  &  Konsington,  Ord.. . 

Do.    7  %  Cum.  Prot 

Central   Electric   Supply,  4  %  I 

Quar.  Dob.  j 

Charing  Crosa,  West  Knd  &  City 

Do.    4J%  Cum.  Prof 

Do.     "  City     Undertaking  "  1 
H  %  Cum.  Pref.  I 

Do.         Do.  -1%  Deb 

Chelsea,  Ord 

Do.    44%  Dob 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do,    B%Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

Do,    44  %  Second  Deb. 
BdmundBon'B,  Ord. 

Do.    6%CHm.  Pret 

Do.    44  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hots 


I 


Kensington  A  Knightsbrldge,  Ord 

Do.    4%  Dob 

Kent  Elec.  Power,  44  %  Deb.  .. 
London  Electric,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan         

Do.    44  %  Cum.  Pref 

Do.    4)  %  First  Mort.  Deb.  . . 

Do.    84%  Mori.  Deb 

Midland  Electric  Corporation  I 

44  %  First  Mort.  Deb.  / 

Newoastleon-Tyne  6  %  Pref.,  I 

"■    i-Cum.  I 

Z} 

Mottrng    Hill,   8  %  Non-Cum.  I 

Prof. ; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

SmithBeld  Markets,  Ord. 
South  London,  Ord 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.. . 

Do.  44  %  First  Deb.  Stock  . . 
Urban,  CJrd 

Do.    6%  Cum.  Pref 

Do.  44  %  First  Mort.  Deb. . . 
WestmiiiBter,  Ord, 

Do.    44%  Com.  Pref 


North  Metropolitan  Power  Sup 
ply,  6  %  Mortgages  (Red 
ting    -'^-     -  -    -      - 


Btook 

DMdendB 

Bbare. 

for 

,    ■ 

lein. 

1911. 

t 

« 

Stock 

4 

Stock 

a 

*4 

^ 

6 

A 

stock 

4 

6 

4 

S 

4 

* 

Stock 

4 

4 

Stock 

8 

8 

100 

*i 

H 

6 

S 

6 

100 

5 

B 

10 

8 

5 

1i 

7} 

6 

in 

6 

7 

7 

100 
E 

n"^ 

s* 

4 

6 

ft 

100 

li 

6 

1 

1 

7 

100 

*h 

*h 

£a 

6 

s 

•i 

100 

*h 

H 

S 

10 

10 

S 

a 

4 

Closing 

QnotationB 

Sep.  8rd. 


7i-    7J 


453    lixC 
90  —  98 
88-     3J 
*i-    *l 

99  — loa 


974-  994 


RUe 
+  ot 
Fall 


£  a.  d. 
6  IG  2 
4    6    0 


8  19  7 

4  10  6 

a  7 

4  15  a 


6  18  9 
6  II  1 
4  16    7 


6  14  8 

4  19  0 

ft  14  9 

4  10  0 

8  '6  8 

1  8 

5  11  1 


COLONUL    AND    F0BEI6N    ELECTRICITY    SUPPLY   AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Prof 

Calgary  Power,  1st  Mort.  Eds, 
Canadian  Oen.  El.  Com. 

Do.    7%  Pret 

Cordoba  tt..  Power  andT., Ord. 

Do.    6  %  Deb 

Eleo.  Lt.  and  P.  of  Cooliabamba, ) 

6  %  Bonds  ; 

Elec.  Supply  Victoria,  6  %  Ist  I 

Mort.  Deb. ) 

Elec.   Dev.   Ontario,  6    %    Ist  I 

Mort.  Bonds  | 

Kalgoorlle  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KamlnlBtiquia  Power,  6  %  G.  Bs. 

Madras,  Ord.          

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Eds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds, 


6 

6 

« 

Gi—    5]xd 

S    4    4 

6 

84 

84 

75-    8 

5    6    8 

5 

5 

E 

■111!-  6f!xJ 

4  16    5 

100 

E 

6 

954-  97i 

6     2     7 

tlOO 

7 

7t 

114  —119 

6  17    8 

«100 

7 

7 

120  -124 

6  18    0 

1 

8 

8t 

H-   n 

3    4    0 

100 

E 

•• 

94-97 

6    8    1 

100 

6 

6 

92  —  94 

6    7    8 

100 

S 

E 

81  —  84 

6  19    1    1 

esoo 

5 

E 

97  -99  xd 

5    10 

10/- 

Nil 

4=  J 

104-106 

NU       ! 

1 

$600 

6 
E 

I 

8    6    0   1 
4  14    4   ' 

6 

li-    2| 

lUO 

6 

E 

102  -105 

4  is    8    1 

6 

6 

89  -  91 

5  10    0 

tioo 

4 

4 

96-99 

4    0  10 

$100 

7 

7 

109  —112 

6    S    0 

6 

6 

96i-  984 

5     16 

6  %  1st  Mart.  Deb. 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt..  Power  and  Coal, 

6  %  Ist  Mort.  Bonds 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      .. 

Do.    6  %  Deb.  Stock    . . 

Boy.  Elec.  Co.,  Montreal,  44  % 

Ist  Mort.  Deb. , 

Sbawinigan  Water,  Capital 

Do.    6  %  Con.  Ist  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  I 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Qold  J 


100 

E 

5 

$100 

7 

8 

$600 

6 

s    . 

Stock 

in 

in 

Do. 

6 

6 

Do. 

6 

6    \ 

100 

H 

^ 

8100 

4 

Et 

$600 

6 

t> 

Stock 
Do. 

n 

n 

100 

E 

E 

1 

Nil 

Hid. 

100 

6 

6 

874-  894 
282  —237 

39  —  42 
240  — 2S0 
109  —114 
101  —103 

99  —101 
151  —156 
1074-1094 
104  —106 

994—1014 

92  —  94 

ICS  —105  xd 


TELEGRAPH   AND   TELEPHONE   COMPARES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  •  Portuguese    Tel.,  6  %  | 
Mart.  Deb. ) 

OhlU  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pret.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.  Africa  Tel.  4  %  I 
Mt.  Db.  Mauritius  Sub.  I 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph        . , 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


Stock 
$100 

siooo 

Stock 


ii      44 


4 

4 

4 

4 

H 

6t 

6 

B 

H 

IH 

,1 

6t 

6 

.*> 

4 

4 

n 

20 

6 

17 

7i-    7i 
95?-  974 

-i 

5  8    3 

6  3    7 

147,4-149 

-I* 

6    7    0 

93J-  95 

4    3    9 

674-  694 

5    7  II 

113J— 1141 
268-  261 

B    5    0 

6  12    8 

102  —104  xd 

+2 

4  16    2 

74-    7# 
83J-  854 

4  10    4 

+  -i 

4  13    7 

.rnj 

6  14    3 
5  14    3 

8i-    3| 

6    6    8 

7—74 

6    9    0 

74-    8 

+  4 

6    5    0 

98—100 

4  10    0 

129  —182 

+  i 

5    6    I 

7i  —  80 

+  i 

4    7    6 

994—1014 

3  18  10 

13  —  134 

5    3    8 

98J— 1004 

a  19    7 

974-1004 

3  19    7 

11  —  114 

5    4    4 

12|-  13J 

+  t 

4  10    7 

28i-  29i 

6    3    1 

5    3    5 

90  —  94 

5    6    6 

70  —  78 

6    9    7 

5j^    6A 
41-    4 

+  i 

3  17    0 

+  i 

3  13    8 

Monte  Video  Telephone,  Ord. . . 

Do.    5%Pref 

National  Telephone  Def. 

New  York  Telep. ,  44%  Gen.  Bnds. 

Oriental  Telep.  and  Elec. 

Do.    6%  Com.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  I 
Guar.  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red;  | 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %   Debs.,  1   to   1,500) 

guar,  by  Braz.  Sub.  Tel.  J 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 1 

Western  Union  4J  %  Fdg.  Bonds 


Cert. 

Stock 


ff 

A 

E 

6 

K 

6 

4* 

44 

H 

H 

6 

6 

4 

4 

i 

4 

5 

6t 

6 

6 

H 

44 

1524—1514 
1004—1014 

m-  m 
h%-  lA 

88  —  90 
98  —100 


994-1014 

7i-     74 
6i-    54 

iH-  m 

96  —  99 

^TioT 

9|—  lOi 
1004—102} 
13  —  134 

97  —  99 
100  —108 


+  i 
+  i 


6  11 
5  17 
4  17 


*  UnlesB  otherwise  stated,  all  ebaiee  are  folly  paid. 


t  Interim  dividend. 


ConAlnvaecl     oxm    nejKt    pcaife. 
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SHARE    LIST    OF    ELECTRICAL    COMFANlEa.-iCbntvmed.) 

ELECTBIC   BAILWAT8   AITD   TBAJKWAT8.— HOME. 


Do. 
Do. 
Do. 


Bath  TnmB.  Fret.  Ord 

Do.    6%  Fret 

Do.    4i%Deb 

Brit.  Eleo.  Trao.,  6  %  Viet,     . . 

Do.        Do.  Deferred 

Do.       Do.  6%Cum.Pr't. 

7%Non.Cum.  Pr'f. 

6%Perp.  Deb.      .. 

«  %  and  Deb.       . . 

Central  Iiondon  Rallnay,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4%  Deb 

City  ft  Bonth  London,  Ord, 

Do.    5%  Fret.,  1891    .. 

Do,        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  4  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    41  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Eleo.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Closing 
Quotations 
Sept.  8ra. 


£J 


106  —1(8 
103  —105 
lOa  —105 
102  —104 
—101 
114 


104—  : 


Si-  2| 


4  19  0 

6  7  2 

3  16  0 

4  15  S 

2  10  8 

3  19  3 

3  18  6 

4  12  7 
4  16  8 
4  15  8 
4  16  2 
8  19  3 
6  2  2 


Metropolitan  Railway  Oonsol. . . 

Do.    Sorplas  Lands    . . 

Do,    B»%Deb 

Do.    bJ  %  Pref 

Do.    8l%Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref 

Do.    B)!%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4}  %  Deb 

Do.    6%Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Elec.    Railways 

Do.    •'  A  " 

Do.    4J  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    8%  Pref 

Do,    4i%Deb 


ELECTRICAL   BAILWATS   Ain)   TBAHWATS.-COLONIAL  AND   FOBEieif. 


Anglo-Arg.  Trams,  1st  Pref.     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do.    4i  %  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec,  S.  &  Trams,  Pref. 

Do.    4J%Deb 

Do.    B  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    4J%Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    4i  %  1st  Mort.  Deb. 

Do.    ii  %  Vancouver  Deb.    . . 

Do.    4}%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.     6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    6%  A  Deb 

Do.    8%BDeb 


.1. 


5J  -  Ei 

9SJ-  gT 

100  -102 

101  —103 
103  —105 

Hi—  12 
97  —  99 
97  —  99 
7  -  7J 
4S-  6i 
lOOj-1034 


99i-102i 
103  —105 
102  -104 
6i-  6g 
4JS-  5^ 
99  —102 


99  —103 

86  —  91 
35—43 


-i 


La  Plata  Elec.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord, 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    6%lBt.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    4i  %  Ist  Deb 

Rio  de  Janeiro  Trams 

Do.    Ist  Mort.  6  %  Bonds     . . 

Do.    6%  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Sonthem  El.  Tr.  B.A.,  6%  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    e%lBlDeb 

Winnipeg  Eleo.  Rly.,  H  %  Deb, 


1 

1 

1 

A 

6 

1 

H 

6 

1 

H 

K 

100 

5 

6 

!   100 

6 

S 

100 

5 

6 

tiooo 

6 

6 

«100 

7 

7 

6 

h 

100 

6 

6 

6 

10 

10 

6 

H 

6 

1     100 

'      1 

6 

a* 

6 

i    100 

6 

6 

1         5 

6 

6 

100 
$100 

^ 

41 

fi 

h 

,   100 

6 

5 

SlOO 

10 

lot 

»600 

6 

6 

100 

h 

6 

100 

6 

5 

6 

6 

7 

6 

6 

6 

100 

5 

6 

100 

H 

4 

p-i 

1-  li 

93  —  97 
100  —102 

90  —  93 
1001— 102J 
128  —131 

994-lOlJ  xd 
1034—1041 

7rii—  7}J  xd 
H-    6ixd 
1004—1024 


J55 


99  —102 

6i-    61 

97  —  99 

152  —154 

103  —104 

100  —101 
261  —266 
104i-1061 

84'—  87 
96  —  98 

101  —104 

104  —106 


MANUPACTUBHre  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  Wilooi 

Do.    Pref 

British  Aluminium,  Ord. 

Dc.    6  %  Cum.  Pref 

Do.    5  %  Prior  Lien  Debs.  . . 

Do.     Deb.  Stk 

B.I.  &  Belsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Honston,  Deb. 
British  Westinghoose,  Pref.    . . 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.    Pref 

BmBh,7%Pref 

Do.    5  %  Prior  Lien  Deb.     ,. 

Do.    4»%Deb 

Do.    41  %  Second  Deb. 
Callender's  Cable . . 

Do.    Fref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


8    0    0 

7    7    8 

+l'i. 

4  2  10 

3  16  10 

6  '4    2 

5  15    0 

6  1    3 

4  14    1 

+  * 

4    7    0 

4  13    9 
Nil 

6  11    2 

5  14    3 
NU 
NU 
Nil 

6  5    0 
8    3    8 

11    6    0 
6  16    4 
4  17    7 

4  9    1 

5  5    3 
4    5    9 

Crompton  &  Co 

Do.    Deb 

Dick,  Eerr 

Do.    Fref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid   .. 

Do.    4%  Deb 

Do.    6  %  Second  Deh. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref,  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G,  &  T.     . . 

Do.    Pref. 
Telegraph  Construction, . 

Do.     Deb 

Willans  &  Robineon 

Do.    Fref 

Do,    Deb 


Nil 

Nil 

6 

6 

5 

.■> 

6 

6 

ira 

*i 

4 

6 

2* 

3a 

6 

10+ 

n 

t 

i-     i 

66  —  66 

i-  i 
1-  14 
97  -100 


64  —  68 
76  —  78 

ifZ.' 

71—  8 
92  —  94 
10  —  11 

92  —  97 
12  —  ISjxd 
43—  Bxd 
102  —104 
104—  111 
94—  101 
331—  36J 
97  —  99' 


'  UnlesB  otharwlBfi  slated,  all  Bbaiea  are  folly  paid,     t  Interim  dlrldend. 


Bank  rate  of  Discount  4  per  cent  .  August  29th.  1912. 
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METAL    MARKET. 
FluctDatioDB  in  August. 


SPELTER    (G.O.B'9.). 

Arc.  1   2  6  7  8  9  121.3U15  16I92021222.'i2627282930 
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COPPER    (G.M.B's.). 

Aug.  1   2   6   7   8   9  12131415161920212223262728:2930 


Uoylake  Electricity  Supply.— A  L.G.B.  inquiry  was 
held  on  August  2;ith,  relative  to  the  I'.D.C.'s  application  for  power  to 
borrow  £l,3tiO  for  fitting:  a  new  boiler  and  pump,  and  makiig  other 
improvements  at  the  electricity  generating  works.  The  proceedings 
were  formal,  the  Inspector  observing  that  it  was  quite  obvious  that 
the  extension  was  necessary. 


COMPANY    AND    CONSUMER. 


[FTIOM   a    LERAL   CONTRIBL'TOR.] 


{Concluded  from  page  337.) 

11.  Who  is  Liahh  for  Eleclririly  Svpplied  ? — It  next 
becomes  impfulant  t<)  considei-  wlio  may  bo  sued  by  the 
undertakers  in  the  event  of  their  twing  compelled  to  seek 
payment  of  their  lawful  cbai'ges  by  action  at  law. 

The  Electric  TJghting  Act,  1882,  incorjiorates,  by  Sec.  12, 
Sees.  H8 — 42  and  Sees.  45  and  4fi  of  the  Gasworks  Clauses 
Act,  1871,  which  relate  to  the  rewvery  of  giis  and  meter 
rents  in  order  to  ascertain  the  rights  of  a  supply  company  to 
recover  the  price  of  electrical  energy  supplied  ;  it  is,  there- 
fore, necessary  for  us  to  refer  to  the  incorporated  sections  of 
the  Gasworks  Act  and  the  cases  which  have  from  time  tfl 
time  arisen  thereunder.  It  is  this  unfortunate  system  of 
"legislation  by  reference"  that  has  led  U)  much  of  the 
difficulty  which  has  been  experienced  in  interpreting  the 
Electric  Lighting  Acts. 

The  incoqxirated  sections  are  t«  be  construed,  for  the 
purpose  of  the  Electric  Lighting  Act,  1882,  as  if  "gas" 
meant  "  electricity,"  and  as  if  "  pipe "  meant  "  electric 
line  "  and  "  works  "  meant  works  a.s  defined  by  the  Electric 
Lighting  Act,  1882,  and  as  if  "the  limits  of  the  special  Act" 
meant  the  area  within  which  the  undertakers  are  authorised 
to  supply  electricity  under  any  licence,  order  or  special  Act. 

It  is  provided  by  8ec.  21  "of  the  Electric  Lighting  Act, 
1882,  that  if  any  local  authority,  company,  or  person  neglect 
to  piiy  any  charge  for  electricity,  or  any  other  sum  due  from 
them  to  the  undertakers  in  respect  of  the  supply  of  electricity 
to  such  local  authority,  company  or  person,  the  undert^ikers 
may  cut  off  such  supjjly,  and  for  that  purpose  may  cut  or 
disconnect  any  electric  line  or  otlier  work  through  which 
electricity  may  be  supplied,  and  may,  until  such  charge  or 
other  sum,  together  with  any  expenses  incurred  by  the  under- 
taken in  cutting  off  such  supply  of  electricity  as  afore- 
said are  fully  paid,  but  no  longer,  discontinue  the  supply 
of  electricity  to  such  local  authority,  company  or  person. 

This  power  to  disconnect  is  in  addition  to  the  right  of  the 
company  to  sue  for  the  rent  which  is  due.  Thus  it  is  pro- 
\ided  by  See.  41  of  the  Gasworks  Act  that  whenever  any 
person  neglects  to  pay  any  rent  or  sum  due  and  jjayable,  the 
undei-takers  may  recover  the  same  with  full  costs  of  suit,  in 
any  court  of  competent  jurisdiction  ;  and  the  remedies  of 
the  undertakei-s  under  this  enactment  are  in  addition  to,  and 
not  in  substitution  for,  the  recover}-  of  such  rent  by  other 
lawful  means.  Other  lawful  means  include  proceedings  for 
the  recovery  of  civil  debts  in  a  court  of  smnmary  jurisdic- 
tion, as  provided  by  the  Summary  Jurisdiction  Act,  1879 
(42  and  43  Yic,  Cap.  49,  Sec^s.  6,  35),  which  formulates  the 
procedure  under  which  penalties  may  1)e  recovered. 

The  recovery  of  a  judgment  is  sometimes  an  empty  victory 
in  cases  where  the  defendant  is  unable  to  discharge  his  in- 
debtedness by  payment.  In  such  circumstances  the  under- 
takers are  compelled  to  go  one  step  fuilher.  The  judgment 
being  recovered  by  what  is  technically  known  as  a  "  civil 
proceeding,"  an  order  for  commitment  cannot  be  obtained 
until  the  debtor  has  been  personally  8er\-ed  with  the  judg- 
ment summons,  and  proof  has  been  given  to  the  Bench  as 
to  his  means. 

Change  of  occupancy,  and  the  liability  of  an  incoming  tenant 
to  pay  the  arreai-s  accumulated  by  an  outgoing  one,  have  been 
specially  provided  for  in  the  Acts.  Thus  it  is  provided  by 
Sec.  39  of  the  Gasworks  Clauses  Act,  1871,  which  is  in- 
coi-porated,  as  we  have  seen,  with  the  Electric  Lighting  Acts, 
that  in  case  any  consumer  of  electricity  supplied  by  the 
undertakers  leaves  the  premises  where  such  electricity  has 
been  supplied  to  him  without  paying  the  electricity  rent  or 
meter  rent  due  from  him,  the  undertakei-s  shall  not  be 
entitled  to  require  from  the  next  tenant  of  such  premises  the 
payment  of  the  arrears  left  unpaid  by  the  former  tenant, 
unless  such  incoming  tenant  Las  undertaken  with  the  former 
tenant  to  pay  or  exonerate  him  from  the  payment  of  such 

arrears.  ■        c    x,         - 

This  provision,  which  operates  m  protection  of  the  con- 
sumer, exposes  the  supply  company  to  a  risk  which  can  be 
overcome  by  the  demand  of  security  in  accordance  with  the 
provisions  of  the  Electric  Lighting  (Clauses)  Act,  which  we 
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have  already  considered.  Further,  it  only  applies  to  cases 
where  the  relationship  of  landlord  and  tenant  exists.  Thus, 
in  a  case  where  a  receiving  order  had  been  made  against  a 
debtor,  the  gas  company  cut  off  the  supply  of  gas  to  his 
premises,  and  refused  to  re-coniiect  until  the  arrears  of  gas 
rent  due  from  him  were  paid.  The  Official  Receiver  paid  the 
amount  under  protest,  the  debtor  having  been  adjudged 
bankrupt.  In  an  action  by  the  Receiver  to  recover  back  the 
amount  so  paid,  it  was  held  that,  as  the  debtor  continued  to 
be  the  occupier  of  the  premises,  there  had  been  no  change 
of  occupation,  and  therefore  there  was  no  obligation  upon 
the  company  to  supply  gas  without  payment  of  the  arrears. 
The  fact  that  the  debtor  continued  in  jMssession  is  the 
essence  of  the  above  decision. 

In  a  much  later  case  (in  re  Flack,  pyx  imrtc  Berry,  1900, 
2  Q.B.  32),  a  debtor  having  been  adjudicated  bankrupt,  his 
trustee  took  possession  of  the  business  premises,  and  found 
that  the  water  rate  was  in  arrear.  The  company  declined  t« 
continue  the  supply  until  the  arrears  were  paid,  and  cut  off 
the  water.  It  was  decided  that  he  was  an  "  incoming 
tenant "  within  the  meanuig  of  the  section  which  applies  to 
the  supply  of  electricity,  and  that  he  was  entitled  to  recover 
back  the  amount  overpaid. 

By  Sec.  18  of  the  Electric  Lightmg  Act,  1909,  the  under- 
takers may  refuse  to  supply  electrical  energy  to  any  person 
whose  payments  for  the  supply  of  electrical  energy  are,  for 
the  time  being,  in  arrear  (not  being  the  subject  of  a  bona 
fide-  dispute),  whether  any  such  payments  be  due  to  the 
undertakers  in  respect  of  a  supply  to  the  premises  in  respect 
of  which  such  supply  is  demanded  or  in  respect  of  other 
premises. 

Before  removing,  a  consumer  must  give  notice  to  the 
undertakers.  Thus,  by  Sec.  17  of  the  same  Act,  24  hours' 
notice  in  writing  shall  be  given  to  the  undertakers  by  every 
consumer  liefore  he  quits  any  premises  supplied  with  electrical 
energy  by  the  undertakers,  and,  in  default  of  such  notice,  the 
consumer  so  quitting  shall  be  liable  to  pay  to  the  undertakers 
the  money  accruing  due  in  respect  of  such  supply  up  to  the 
next  usual  period  for  ascertaining  the  register  of  the  meter 
on  such  premises,  or  the  date  from  which  any  subsequent 
occupier  of  such  premises  may  require  the  undertakers  to 
supply  electrical  energy  to  such  premises,  whichever  shall 
first  occur. 

Notice  to  the  effect  of  this  section  shall  be  endorsed  upon 
any  demand  note  for  charges  for  electrical  energy. 

12.  Time  for  Proceeclinr/s. — Proceedings  for  the  reco\ei7 
of  an  electric  lighting  rent  must,  it  is  submitted,  be  com- 
menced within  six  months  from  the  time  when  the  matter  of 
it  arose.  This  seems  to  foUow  from  a  consideration  of 
Sec.  II  of  the  Summary  Jurisdiction  Act,  1848,  which  pro- 
vides that  in  all  cases  where  no  time  is  specially  limited,  a 
complaint  or  information  must  be  laid  within  six'  months. 
The  section  has  been  applied  to  a  summons  for  arrears  of 
water  rate  (East  London  Waterworks  Co.  v.  Charles  (1894) 
2  Q.B.  730),  and  in  the  absence  of  authority  it  is  presumed 
that  the  principle  would  also  apply  to  arrears  of  electric 
lighting  charges. 

13.  Notice  to  Disconnect. — Probably  the  most  effective 
way  of  obtaining  payment  of  arrears  is  to  threaten  to  dis- 
connect the  house  from  the  mams  unless  the  debt  is  cUs- 
charged.  The  following  is  a  convenient  form  of  statutory 
notice  to  disconnect : — 

The  Electric  Supply  Co. 
(Address) 
Notice  to  Disconnect. 

We  hereby  give  you  notice,  under  Sec.  21  of  53  and  54  Vic. 
Cap.  5(j,  that  unless  the  sum  of  &  is,  within  seven  days  from 

the  date  of  service  hereof,  given  as  security  for  the  payment  of 
all  moneys  which  are  and  may  from  time  to  time  become  due  in 
respect  of  the  supply  of  electric  energy  the  company  may  dis- 
continue such  supply,  and  will  take  action  to  recover  all 
moneys  due. 

14.  Alteration  in  the  Price  of  Etectricity. — In  many  cases 
the  price  charged  for  electricity  is  much  below  the  maximum 
which  the  undertakers  are  entitled  to  charge  by  their  pro- 
visional order.  When  they  desire  to  increase  their  price, 
notice  must  be  given  to  consumers,  the  length  of  notice 
being  usually  decided  by  the  nature  of  the  agreement  under 
which  the  current  is  supplied.  Thus,  in  the  case  of  a 
quarterly  agreement,  a  quarterly  notice  would  be  considered 
sufficient.      This   question    has   arisen    in   relation   to   the 


supply  of  gas.  In  the  Commercial  Gas  Co.  v.  the  Mayor, 
&c.,  of  Stepney  (the  Times,  January  24th,  1901)  the 
defendants  were  summoned  by  the  plaintiffs,  who  desired  to 
obtain  payment  of  the  sum  of  £917  8s.  for  gas  supplied. 
It  appeared  that  by  the  Commercial  Gas  Co.'s  Act  of  1875, 
Sec.  53,  the  company  were  allowed  to  raise  the  price  of  g;is 
if  the  rate  of  dividend  were  reduced.  The  defendant  Cor- 
poration paid  less  than  ordinary  consumers,  and  when  the 
company  raised  the  price  to  their  ordmary  consumers,  the 
parish  price  was  increased.  It  was  contended  on  behalf 
of  the  defendants  that,  inasmuch  as  they  were  under  a 
quarterly  agreement  with  the  gas  company,  they  were  entitled 
to  notice  of  any  alteration  in  the  price.  The  magistrate,  in 
giving  his  decision,  said,  "  I  have  come  to  the  conclusion 
that,  under  the  agreement,  the  company  have  no  right  to 
raise  the  price  of  gas  without  rensonalile  notice.  If  they 
want  to  raise  the  price,  then  they  ought  to  give  the  local 
authority  reasonable  notice,  in  order  to  put  an  end  to  the 
existing  agreement.  All  the  sections  which  have  been 
quoted,  when  taken  together,  jxyint  to  a  special  agreement 
as  to  the  sum  which  the  company  were  to  charge  to  the  local 
authority." 

The  foregomg  remarks  as  to  change  in  price  must  always 
be  subject  to  the  terms  of  any  agreement  between  company 
and  consumer.  So  long  as  the  maximum  price  is  not 
exceeded,  it  is  competent  for  the  company  to  charge  what 
they  like  as  long  as  no  undue  preference  is  shown. 

15.  Remedies  of  the  Consumer  for  tailure  of  Supply. — 
Failure  to  supply  electricity  in  accordance  with  the  terms  of 
the  Provisional  Order  renders  the  company  liable  to  penalties. 
Thus,  it  is  provided  by  Sec.  30  of  the  Schedule  to  the 
Clauses  Act,  1899,  that  whenever  the  undertakers  make 
default  in  supplying  energy  to  any  owner  or  occupier  of 
premises  to  whom  they  may  be,  and  are,  required  to  supply 
energy  under  the  special  order,  they  shall  be  liable  in  respect 
of  each  default  to  a  penalty  not  exceeding  40s.  for  each  day 
on  which  the  default  occurs.  When  the  default  is  due  to 
the  insolvency  of  undertakers,  the  Board  of  Trade  may, 
after  due  inquiry,  revoke  the  special  order  (Sec.  G3  ih.). 
Penalties  infhcted  upon  undertakers  under  this  section  must 
in  no  case  exceed  in  the  aggregate,  in  respect  of  any  defaults 
not  being  wilful  defaults  on  the  part  of  the  undertakers,  the 
sum  of  £50  for  any  one  day.  Further,  no  penalty  is  to  lie 
inflicted  if  the  Court  are  of  opinion  that  the  default  was 
caused  "  by  inevitable  accident,  or  force  majeure,  or  was  of 
so  slight  or  unimportant  a  character  as  not  materially  to 
affect  the  value  of  the  supply." 

The  penalties  jirovided  for  by  this  section  may  be  re- 
co-sered,  not  only  where  there  is  a  neglect  or  refusal  to  supply 
energy  under  such  pressure  as  is  prescribed,  but  also  where 
there  is  a  neglect  or  refusal  to  supply  energy  at  all ;  con- 
sequently the  section  applies  in  a  case  where  the  company 
have  improperly  cut  off  the  supply.  (See  Commercial  Gas 
Co.  V.  Scott  (1875)  L.R.  10  Q.B.  400.) 

As  to  what  constitutes  force  majeure,  it  was  held  in  the 
case  of  Sun  Insurance  Co.  v.  Dublin  Corporation  {Electrician , 
December  9th,  1899,  page  240),  that  where  a  cable  laid 
down  proved  defective,  and  the  supply  of  energy  thus  broke 
down,  the  plea  of  inevitable  accident  could  be  successfully 
urged  in  answer  to  a  claim  for  penalties.  In  Marylebone 
Vestry  v.  Metropolitan  Electric  Supply  Co.  {Journal  of  Gas 
Lighting,  January  2nd,  1900),  the  defendant  company  were 
summoned  for  making  default  in  supplying  electrical  energy 
to  the  workhouse  and  vestry  premises  on  certain  days.  The 
company  admitted  the  default,  but  contended  that  the  same 
was  due  to  uievitable  accident  caused  by  the  great  increase  in 
the  demand  for  electricity,  which  had  exceeded  their 
expectations.  The  case  was  adjourned  for  three  months, 
and  was  not  heard  of  again.  In  a  subsequent  case,  how- 
ever, the  same  company  were  fined  at  the  suit  of  the  London 
County  Council  for  making  default  in  the  supply  of  elec- 
tricity, to  the  houses  of  certam  individuals.  {Ih.,  January 
23rd,  1900,  page  212.) 

The  penalties  referred  to  in  this  section  are  incurred  by 
improperly  cuttuig  oft'  or  discontinuing  the  supply  of  elec- 
tricity. The  question  whether  proceedmgs  at  law  would 
avail  the  consumer  either  in  addition  to,  or  in  substitution 
for,  the  reco\'ery  of  a  penalty  provided  by  statute  does  not 
seem  to  have  arisen  in  connection  with  the  supply  of  elec- 
tricity, although  it  has  been  frequently  discussed  in  connec- 
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tioii  with  the  gas  and  water  supi'ly.  The  result  of  the 
ik'cisions  intiy  be  said  to  he  that  whci'c  a  duty  is  cast  by 
sUitutc  upon  a  conipauy  or  person,  an<l  [K'nalties  arc  imposed 
for  failure  on  the  part  of  the  company  to  iierforni  that  duty, 
llie  ciiiiipany  arc^  only  liable  to  pay  penalties  (Atkinson  r. 
Xcwc-asllc  \Viiterudrks  Co..  •_'  Kx.  l")  111).  Xow,  it  is  clear 
liiat.  under  the  Klectrie  Lifrhlinf;  .Vets,  lH«:i-lH!)'.),  an 
eleeti-icity  supply  company  is  bound  to  furnish  current 
"  without  fsivour  or  distinction  to  all  persons  within  their 
ilislrict,"  and  it  is  also  (-lear  that  they  become  liable  to 
penalties  in  case  of  refusal.  Hence  the  jurisdiction  of  tiie 
ii\il  Courts  appears  to  be  ousted. 

In  another  case,  Mr.  Justice  AVills  said:  "The  princijile 
applies  that  where  a  duty  is  created  by  Statute  which  affects 
the  iMiblic  as  the  pnblii',  the  proper  remedy,  if  the  duty  is  not 
perfdrmed,  is  to  indi<'t  the  com|)any,  or  institute  the  pre- 
scribed   ])roceedinj;s."     (01e<;g  r.  Earby  (las  Co.  (IHin; ),   1 

(^^.,  .-.1.2.) 

If  the  above  view  of  the  law  is  correct,  a  ])laintifl"  claiming 
ilamages  in  any  ('oiirt  for  breacli  of  coutnu't  on  the  part  of 
the  company  would  run  serious  risk  of  a  non-suit. 

Hi.  "  Piiircr  CoDi/Kinit's"  iiiii/  fflimi/tiifrs.  —  There  were 
formerly  no  special  ])ublic  statutes  to  si)ccify,  in  general 
terms,  the  relationship  between  power  companies  and  their 
consumers.  It  should  be  observed,  howevei',  that  the  Elec- 
tric Lighting  Act,  1909,  makes  amjile  provision  on  this 
head  (see  S«'c.  IK  infra.),  and  that  while  all  the  private 
Acts  incorporate  the  Electric  liighting  Acts,  188l'-1M1)9,  to 
a  greater  or  less  extent,  those  portions  of  the  ])ublic  Acts 
which  relate  to  "  price,"  itc,  are  for  the  most  part  replaced 
by  special  pro\isions  in  eacli  private  Act. 

Electric  lighting  companies  supply  energy  in  comjiarativcly 
small  fpiantities  to  private  consumere.  Power  companies  are 
only  allowed  to  distribute  electricity//;  liiil/r  either  to  electric 
light  distributing  companies  or  to  inaiiufacturers  who  require 
a  supply  of  energy  to  drive  their  machinery.  The  ywwer 
coini)any  is  prohibited  from  supplying  energy  for  lighting 
jiurposes  except  to  maiuifacturers  wlio  also  t;d<e  a  supply  o\' 
electricity  for  the  pui'poses  of  power. 

1 7.  t  'oiuliliomt  of  Siipjily  In/  Power  Comiutny. — The 
lunver  c'ompany  is  not  only  obliged  to  provide  a  sufficient 
supply  of  electricity  to  consumers,  but  must  lay  mains  for 
the  purpose  when  recpiired  to  do  so.  Moreover,  there  is  no 
limit  to  the  distance  through  which  the  necessary  mains  may 
be  re(iuired  to  be  laid,  as  in  the  case  of  the  supjjly  of  elec- 
tricity supplied  under  an  Electric  Lighting  Order.  Hen('e 
any  factory  proprietor  in  the  company's  district  may  obtain 
a  supply  of  energy.  For  the  protection  of  the  jxjwer  com- 
pany tlie  following  proviso  is  generally  inserted  : — "  Pro- 
vided that  the  company  shall  not,  except  as  provided  by  this 
Act,  lie  bound  to  give  any  supply  to  any  such  authorised 
undertakers,  unless  such  authorised  undertakers  shall  enter 
into  a  written  contract  to  take  the  irholc  of  the  supply 
required  by  them  for  the  purpose  of  th.eir  undertaking  from 
the  company."  If  an  increased  supply  is  required,  the  same 
can  only  be  liad  after  due  notice. 

The  above  condition  was  inserted  in  the  Durham  Elec- 
trical Supply  Act,  1900  (Sec.  *?).  The  Lancashire  Electric 
Power  Act,  1900,  Sec.  42,  after  providing  that  local 
authorities  and  companies  should  be  entitled  to  be  sup- 
plied, contained  a  proviso  that  they  should :  "  Enter 
into  a  contract  with  the  company  (if  so  re- 
quired) to  continue  to  receive  and  pay  for  a  supply  of 
energy  for  a  period  of  at  least  seven  years  of  such 
an  amount  that  the  payment  to  be  made  for  the  same 
shall  not  be  less  than  £20  per  cent,  per  annum  of  the  out- 
lay (excluding  expenditure  on  generating  plant  and  any 
electric  line  then  laid)  incun'ed  by  the  company  in  making 
provision  for  such  a  supply. 

As  it  would  in  many  cases  be  very  inconvenient  for 
manufacturers  to  bind  themselves  to  take  their  whole  supply 
from  one  source,  a  clause  is  generally  inserted  binding  the 
company  to  give  a  partial  supply  on  terms  to  be  fixed  by  an 
arbitrator  appointed  by  the  Board  of  Trade.  Such  terms 
are  to  be  fixed  with  regard  to  : — 

1.  The  period  for  which  the  users  are  prepared  to  bind 
themselves  to  take  enei-gy. 

2.  The  amount  of  energy  required  and  the  hours  when 
reijuired. 

o.  The  capital  expenditure  necessary  ;  and 


4.  How  fai'  tiie  capital  expenditure  may  become  un- 
productive. 

18.  Provisiftna  of  Ehrirk  Liiihtiufi  Act,  1909,  an  to 
'Supply  i»  Bulk. — By  Sec.  4  of  the  Act,  the  Board  of  'I'rade, 
nidess  they  are  of  opinion  that,  by  reason  of  the  character 
or  magnitude  of  the  proposed  undertaking,  the  matter  ought 
to  l>e  dealt  with  by  a  Private  Bill,  may,  by  Provisional 
Order,  authorise  any  local  authority  or  comjiany  to  supply 
electricity  in  bulk  ;  provide  for  any  supply  so  authorised 
lieing  compulsory  ;  and  make  such  other  [irovisionsiw  appear 
to  them  necessiu'y  for  adapting  the  Electric  Lighting  Acts 
to  any  case  where  a  local  authority  or  company  are  authorised 
to  supply  electricity  in  bulk,  including  the  application  to 
roads,  railways  and  tramways  along  the  route  along  wliich 
lines  are  authorised  to  be  laid  for  the  purpose  of  giving  the 
supply  in  bulk,  of  the  provisions  of  those  Acts  which 
autliorise  or  enable  the  Board  to  authorise  the  breaking  up 
of  any  road,  railway,  or  tramway.  If  the  Board  refuse  to 
grant  a  Pro^•i8ional  Order,  under  these  [wwers  on  the  ground 
that  the  matter  ought  to  be  dealt  with  by  a  private  Bill, 
then,  subject  to  the  Standing  Ordere  of  Parliament,  and 
subject  to  the  jtrovisions  for  giving  of  certain  additional 
notices,  the  notices  published  and  served  for  the  purposes 
of  the  provisional  order  are  to  be  held  to  have  been  published 
and  served  for  the  purposes  of  a  private  Bill  applying  for 
similar  powers,  and  the  application  for  the  Provisional 
Order  is  to  be  treated  as  a  |K'tition  for  leave  to  bring  in  a 
private  Bill. 


ELECTRICITY    SUPPLY     IN     SHEFFIELD. 


(Concluded  from  pageS26.') 

Kartttinij. — The  interconnection  of  the  three-phase  and 
two-phase  systems  at  Neepsend  makes  it  unsafe  to  earth  the 
neutral  of  the  three-phase  star  in  the  ordinary  manner  (for 
it  would  then  be  possible  for  the  small  turbo-sets  to  go  to 
earth  through  the  .■|,000-KW.  feeders — probably  resulting 
in  a  burn-out ;  further,  the  generators,  feeders  and  bus-bars 
will  withstand  11,400  volts  to  earth  on  test  but  not  on 
load). 

A  special  earthing  transformer  is  therefore  used  in  con- 
junction with  Ferranti  Field  earth  current  devices,  as  shown 
in  tig.  .■>.     The  earthing  transformer  is  of  355  kw.  capacity 


\\\     mo.,  \\\     W..  r 
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\  \  \      flWl 


V''^   GEf(ER*T( 


TRANSFORMER 


and  is  connected  across  the  extra-high-tension  bus-bars  with 
the  primary  in  star,  and  the  secondary  in  delta  connection 
It  is  thus  ensured  that  the  centre  of  the  star  shall  normally 
be  at  earth  potential.  On  the  occurrence  of  a  fault,  the 
current  flowing  through  the  earth  connection  is  limited  by  a 
series  resistance  to  25  amperes,  and  this  current  is  sufficient 
to  trip  all  the  earth  current  devices,  which  operate 
on  the  main  switches  in  parallel  with  the  usual  timer 
limit  over-load  and  reverse  current  relays.  The  earthing 
device  is  connected  directly  and  permanently  to  the  bus- 
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bars  ;  the  feeder  systems  are  not  interconnected,  and  the 
transformer  secondaries  are  not  in  parallel.  The  pro- 
tective system  is  similar  to  the  Merz-Price,  but  is  for 
simple  instead  of  for  ring  main  installations  :    it  is  alterna- 


tive to  the  L.C.(\  (Greenwich)  earthing  device  (see  Elec- 
trical Review,  Vol.  64,  page  7«r)  et  seq). 

When  tested  through  a  water  load,  representing  an  earth 
on  the  feeder  (fig.  (i),  it  was  found  that  the  current  dis- 
tribution in  the  various  branches  of  the  earthing  circuit  was 
as  follows  :  When  a^  =  25  amperes  (sufficient  to  operate 
the  Ferranti  devices),  a^  =  a^  =  a^  =  8-33  amperes  and 
Aj  =  16"C7  amperes  (out-of-balance  current,  flowing  till 
the  feeder  is  isolated). 

Before  passing  from  the  plant  to  the  supply  conditions 
and  results  obtaining  at  Sheffield,  attention  must  be  called 
to  the  great  improvement  introduced  by  Mr.  Fedden  in  the 
method  of  calling  for  tenders.  Each  contractor  is  instructed 
to  tender  direct  to  the  engineer  for  such  parts  of  the  equip- 


lighting  with  gas  at  Is.  3d.  per  1,000  cb.  ft.,  and  it  is  quite 
typical  of  the  district  that  a  number  of  shopkeepers  have 
instaUed  electric  lighting  outside  and  in  the  windows  of 
their  shops,  while  adhering  to  gas  burners  inside  and  in  their 
living  quarters.  The  tacit  compliment  to  electric  lighting 
would  be  more  appreciated  if  the  consumer  would  so  far 
establish  the  courage  of  his  convictions  as  to  follow  them 
completely.     He  would  have  no  cause  for  subsequent  regret. 

Over  (iOO  new  services  have  been  connected  since  last 
year,  and,  to  cater  for  shop  and  domestic  loads,  the  Cor- 
poration has  established  an  energetic  canvassing  department 
and  a  handsome  showroom. 

During  the  past  year  there  has  been  in  vogue  a  50  per 
cent,  discount  in  the  lighting  tariff  (nominal  price  4d.  per 
unit)  for  consumers  who  guarantee  an  average  daily  use  of 
their  lamps  for  4),  hours.  Since  the  application  of  this 
rebate  the  revenue  has  rapidly  increased. 

Heating  and  cooking  supply  is  at  Id.  per  unit,  and  there 
are  at  present  about  1,000  electric  radiators  and  con  vectors 
in  use,  but  very  little  has  yet  been  achieved  in  the  cooking 
field. 

Fully  (15  per  cent,  of  the  total  sales  are  now  utilised  for 
power  purposes,  the  rapid  development  in  the  actual  and 
relative  power  sales  being  clearly  shown  by  the  following 
figures : — 


Year 

March. 
1910  ... 
19U  ... 
1912  ... 

Lighting. 
3,327,137 
3,421,409 
3,689,876 

Power. 

6,77f.,361 
10,580,847 
12,777,648 

Heating. 
214,435 
251,945 
295,401 

Number.  Horse-power. 
1,421          14,005 
1,680         17,086 
1,914         20,030 
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Fig.  8.— Typical  June  Day  Load  Curve. 

ment  as  he  is  prepared  to  manufacture  and  supply.  Cross 
tendering  is  thus  prevented,  and  the  task  of  preparing  and 
analysing  tenders  is  greatly  simplified. 

Though  the  field  for  electrical  development  is  admirable, 
the  electricity  department  has  by  no  means  an  easy  task  to 
reap  its  harvest.  Gas  is  available  for  lighting  at  Is.  3d., 
and  for  power  at  lid.  per  1,000  cb.  ft.,  and  the  average 
citizen  of  Sheffield  is  particularly  hard-headed  and  must  be 
absolutely  convinced  as  to  the  economic  possibilities  of  a 
given  proposition  before  he  will  take  it  up.  It  is  obviously 
difficult  to  show   any  direct  monetary  economy  in  electric 


As  one  result  of  the  coal  strike,  the 
Corporation  gained  a  number  of  valuable 
power  consumers,  and  under  the  favour- 
able scale  of  power  tariffs  in  vogue 
(ranging  from  Id.  per  unit  for  consumers 
taking  5,000  units  per  annum,  to  0"6d. 
for  consumers  taking  750,000  units  pr 
annum),  the  power  demand  is  increasing 
at  an  extraordinary  rate,  with  which 
the  department  is  able  to  cope  owing  to 
its  early  extensions,  large  stand-by 
capacity  and  excellent  system  of  distri- 
bution. 

Load  Curves  ;  Load  Factor  ;  Power 
Factor. — Many  of  the  individual  demands 
supplied  by  the  Sheffield  undertaking 
are  very  severe  in  nature.  Thus,  the 
steel  furnaces  in  a  certain  works  throw 
a  load  of  COO-1,000  kw.  on  and  off 
the  mains  four  or  five  times  a  minute 
during  their  operation,  and  a  certain 
rolling  mill  is  liable  to  take  600- 
«00  KW.  suddenly  at  any  time  of  day 
or  night.  Thanks  to  the  flexibility 
and  overload  capacity  of  the  generators 
and  the  smart  action  of  the  Tirrill 
regulators  employed,  there  is  no  diffi- 
culty in  coping  with  these  and  similar 
load  variations,  but  the  Department 
is  considering  the  advisability  of  intro- 
ducing tariffs  which  shall  take  into 
account  the  load  and  power  factor  of 
the  demand. 

Typical  load  curves  showing  the 
variation  in  demand  during  a  day  in 
January,  aud  one  in  .lune,  are  reproduced 
in  figs.  7  and  8.  The  general  shape  of 
these  curves  is  that  typical  of  any  station 
supplying  chiefly  a  power  load.  The 
important  service  rendered  by  the  Sheaf  Street  works  during 
the  winter  is  shown  by  fig.  7,  where  also  the  output  of 
the  No.  4  Neepsend  set  is  isolated  from  that  of  the  remain- 
ing Neepseud  plant.  The  average  annual  load  factor  of 
the  whole  undertaking  was  17"14  per  cent,  in  11)  10-11,  but 
the  average  load  factor  of  the  Neepsend  station  alone  is  now 
in  the  neighbourhood  of  40  per  cent.     (See  also  Table  I.) 

Power  factor  rectifiers  are  at  present  used,  but  the  import- 
ance of  high  power  factor  is  much  less  in  the  new  e.h.t. 
than  in  the  old  two-phase  system,  and,  as  the  supply  system 
grows,  no  particular  trouble  is  anticipated  in  this  direction. 
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Fig.  7  shows  the  power  factors  on  the  A  and  B  phases  at 
Sheul'  Street  of  the  two-phase  trunk  mains  from  Neepsend. 
'I"he  average  day  power  factor  of  supply  is  0-C5 — 0-75  at 
.Neepsend  and  ()•«  at  Sheaf  Street,  risiiif,'  to  (COO— {>"!tri  at 
night. 

The  capital  burden  on  the  Sheflicid  undertaking  lias  been 
particularly  lieavy  in  the  past,  and  now  a\erage8  .£H^> 
per  KW.  On  the  Neepsend  station,  however,  the  investment 
averages  only  CI 2  lOs.  per  KW.,  so  that  the  overall  figure 
should  show  a  considerable  decrease  in  the  near  future 
(fig.  '.)).  The  very  heavy  investment  of  £27  per  KW.  in 
mains  is  due  to  the  scattered  area  supplied  and  to  the  fact 
that  spare  calile  pipes  are  laid  wherever  necessfiry,  to  allow 
of  future  extensions  without  re-opening  the  streets. 

The  present  capital  sunk  in  the  undertaking  is  close  on 
L''.ioO,()00,  after  deducting  a  liiieral  depreciation  atid  obso- 
esceiice  allowance  (rouglily,  Id  per  cent.),  and  including  the 


Fi«.  9. — Financial  Curves,  &c.,  Sheffield  Electkritv 
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loan  of  .£((1,000  raised  last  year  for  the  Neepsend  extensions. 
This  loan  forms  a  further  instalment  of  the  £2r)0,000 
provisionally  approved  by  the  Committee  in  July,  1  lHi.s,  and 
as  the  load  supplied  is  increasing  at  the  rate  of  2,000-2,500 
KW.  per  annum,  there  is  no  doubt  that  further  extensions 
■will  soon  be  necessary. 

It  will  be  seen  from  the  curves  in  fig.  !),  that  con- 
sumers have  consistently  reaped  the  benefits  of  the  forward 
policy  of  the  undertaking.  The  rapid  increase  in  sales 
and  the  exceptional  provisions  which  have  been  made  for 
future  load  developments  should  result  in  handsome  profits 
in  years  to  come.  Already  the  tide  has  turned,  and  in  I'Jll 
the  department  obtained  a  surplus  of  £3,417,  as  compared 
with  a  deficit  of  £2,035  in  the  preceding  year. 

In  concluding  this  review  of  a  most  important  and  enter- 
prising undertaking,  we  must  express  our  sincere  thanks  to 
Mr.  S.  E.  Fedden,  engineer  and  manager,  and  to  Mr.  H.  A. 
Howie,  deputy  manager,  for  their  most  courteous  and  pains- 
taking assistance. 


OUTPUT   OF    MINERALS   AND   THE  USE    OF 
COAL-CUTTING    MACHINERY    IN    1911. 


The  annual  reports  of  H.M.  Inspectore  of  Mines  for  the 
eight  districts  into  which  the  United  Kingdom  is  divided 
for  the  year  r,»ll  have  recently  been  issued.  These  reports, 
as  a  rule,  are  full  of  interest  not  only  to  the  mining  profession 
but  to  other  branches  of  engineering  associated  with  mining 
machinery,  and  more  especially  electrical  engineering  which 
now  enters  so  largely  into  mining  work,  as  valuable  lessons 
are  to  be  learnt  from  the  experience  and  investigations  into 


the  causes  of  accidents — unfortunately  resulting  too  often 
in  the  loss  of  life — that  are  fully  reported.  We  profwse 
to  deal  with  this  phase  of  the  reports  in  a  future  article, 
and  at  present  confine  ourselves  to  the  output  of  minenils  and 
the  position  of  machine  mining. 

The  total  output  of  minerals  for  the  year  was  2h5,'.I42, 352 
tons,  being  an  increaseof  7,332,103  tonsovertheyear  1010, 
and  of  the  total  271,«78,244  tons  are  coal,  and  the  remaining 
14,004,108  tons  other  minerals  chiefly  ironstone  and  clays. 
The  various  outputs  for  the  different  districts,  together  with 
the  increase  or  decrease  compared  with  the  year  I'JIO,  are 
shown  in  the  following  table  : — 


Output  of   Mineuals. 


District. 
Scotland 
Newcastle 
Durham 
Yorkshire     and 

Nth.  Midland 
/Lancashire     ... 
\  Ireland 
Liverpool     and 

Nth.  Wales... 
South  Wales  ... 
Midland        and 

Southern    . . . 


41,718,163 
30,791,500 


4,830,221 
;!54,439 


iDcrenae  or 
decreaso  com- 
pared with  the 
Total.  year  lUlO. 

46,:.48,384   +    342,832 
31,145,939   -f  2,183,440 


27,909,200  G,243,<;04  34,152,804  -f  l,l!70,747 

66,976,877  553,562  67,530,439  -H,227,670 

11,020,695  148,499  11,169,194  +       17,604 

84,684  1,002  85,686  —           116 


16,402,349 
50,200,727 


96,385     16,498,734    +    233,526 
156,049     50,356,776   -t- 1,448,896 


26,774,049     1,680,347     28,454,396  -f    207,904 


Total        ...271,878,244  14,064,108  285,942,352  -1-7,332,403 

In  regard  to  machine  coal-cutting,  we  find  this  to  be 
steadily  increasing  year  by  year,  though  the  same  i;annot  be 
said  of  mechanical  handling  of  the  coal  by  means  of  conveyors. 
The  total  increase  in  the  number  of  coal  cutters  over  the 
number  given  in  the  year  1910  is  187,  of  which  no  less  than 
125  are  electrically  driven  machines,  and  the  total  output  due 
to  mm.'hine  mining  was  18,6G7,346  tons,  which  is  an  increase 
of  no  less  than  2,815,545  tons  over  the  year  1910.  In  oidy 
one  district  is  there  any  backward  tendency,  viz.,  that  of 
Lanaishire,  where  the  number  of  machines  decreased  by  16, 
six  of  which  were  electrical,  and  the  output  of  machine-cut 
coal  was  reduced  by  :'.(;, 144  tons. 

The  greatest  development  in  machine  mining  took  place 
in  Scotland,  the  number  of  new  machines  installed  being 
95,  and  of  these  no  less  than  7il  were  electrically  driven,  and 
were  responsible  for  an  increase  in  the  output  of  machine-won 
coat  of  1,09(5,504  tons.  On  the  other  hand,  as  already 
mentioned,  there  was  a  reduction  of  10  machines  at  work  in 
the  Lancashire  district,  six  of  which  were  electrical,  and  a 
reduction  in  the  output  of  machine-mined  coal  of  30,144 
tons.  The  Inspector  expresses  no  opinion  as  to  why  this 
should  be,  and  it  is  the  more  strange,  in  that,  although  a  less 
number  of  coal  cutters  was  at  work,  the  number  of  con- 
veyors increased  from  37  to  79,  or  more  than  doubled. 

In  1910,  11  electrically-driven  coal  cutters  produced 
90,812  tons,  and  141  compressed  air  machines  produced 
405,549  tons,  whilst  in  1911  five  electrical  machines  pro- 
duced 43,084  tons,  and  131  compressed  air  machines  gave 
424,833  tons,  while  in  Ireland  one  electrical  machine  pro- 
duced, in  1910,  4,000  tons,  but,  in  1911,  only  1,700.  It 
would  seem,  therefore,  that  the  loss  in  output  was  due  to 
the  stopping  of  the  six  electrical  machines,  as  it  will  be 
observed  that  the  131  compressed  air  machines  produced 
more  coal  in  1911  than  141  did  in  1910.  Possibly 
a  state  of  alarm  was  produced  in  this  district  after  the 
terrible  disaster  at  the  Hulton  Colliery  at  the  end  of  1909 
regarding  the  use  of  electrical  machines,  as  it  may  be 
remembered  electricity  was  blamed  —  though  absolutely 
without  the  slightest  foundation — for  causing  the  explosion. 

In  Scotland  district  there  were  501  electrically-driven 
coal  cutters,  of  which  336  were  "disk,"  149  "bar," 
and  10  "chain"  type  machines,  which  together  produced 
5,476,008  tons  of  coal,  234,186  tons  of  ironstone,  and  3,197 
tons  of  fireclay.  There  were  82  conveyors  at  work,  which  is 
10  fewer  than  the  previous  year,  and  is  "  due  to  local 
conditions  at  the  coal  face,  such  as  faults,  condition  of  roof, 
&c.,  and  the  number,  owing  to  these  and  other  causes,  is 
liable  to  fluctuate  from  year  to  year." 

In  the  Newcastle  district  there  were  46  electrical 
machines,  of  which  22  were  "disk,"  12  "bar,"  11 
"  chain,"  and  one  a  "  percussive  "  type  machine.    The  latter 
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is  included  in  the  electrically-driven  machines,  for  although 
the  cutters  are  operated  by  compressed  air,  a  small 
electrically-driven  compressor  coupled  direct  to  the  cutter 
by  a  pair  of  flexible  tubes,  is  an  inherent  part  of  the 
machine.  Altogether  the  electric  machines  produced 
513,149  tons  of  coal.  There  were  ?>f>  conveyors  at  work, 
or  two  less  than  in  the  previous  year. 

In  Durham  district  55  machines  were  at  work,  being  an 
increase  of  seven,  and  included  of  21  "disk,"  20  "bar,"  13 
"chain,"  and  one  "percussive"  type  machine,  and  they  pro- 
duced 453,071  tons  of  coal  collectively.  There  were  23  elec- 
trically driven,  and  1 1  compressed  air-driven  conveyors  at 
work  against  12  and  two  respectively  for  the  year  1910. 

In  Yorkshire,  the  late  Mr.  Pickering,  whose  sad  death  in 
connection  with  the  recent  disaster  at  the  Cadeby  mine  will 
still  be  fresh  in  the  minds  of  our  readers,  reported  that 
"  great  progress  was  made  in  machine  mining  during  the 
year."  .  .  .  .  "  The  number  of  electrically-driven  machines 
increased  from  235  to  2GS,  but  the  machines  driven  by 
compressed  air  decreased  from  24G  to  243,"  an  excellent 
testimonial  to  the  superiority  of  electricity  as  the  motive 
power.  There  were  at  work  47  "bar,"  64  "chain,"  154 
"  disk,"  two  percussive,  and  a  "  rotary  heading "  type 
machine,  making  a  total  of  268,  and  they  produced  3,020,222 
tons.  There  were  also  45  conveyors  at  work,  being  an 
increase  of  seven  from  the  previous  year.  Mr.  Pickering 
says,  "  The  value  of  face  conveyors  in  thin  seams  is  being 
gradually  recognised."  This  view  is  su]iported  by  reference 
to  the  conditions  in  the  Lancashire  district  already  referred 
to,  where,  although  the  number  of  coal-cutters  decreased,  the 
conveyors  rose  from  37  to  79. 

In  Liverpool  and  North  Wales  we  find  a  net  increase  of 
nine  coal-cutting  machines,  but  there  is  a  decrease  of  one 
electrical  machine  and  an  increase  of  10  compressed-air 
machines,  as  compared  with  the  year  1910.  But  we  find 
on  referring  back  to  the  1910  report  there  were  10 /fKvr 
durmg  that  year  than  in  the  year  1909,  and  the  output 
from  129  machines  in  1910  was  9.s3,224  tons,  as  compared 
to  1,033,237  tons  in  1909  for  139  machines.  Hence,  it  is 
very  satisfactory  to  note  that  in  the  year  1911  138  machines, 
or  one  machine  less,  produced  1,182,828  tons,  or  an  increase 
of  149,591  tons  over  1909.  We  find  there  were  6  "  disk," 
10  "  bar  "  and  one  "  chain  "  type  machines,  or  a  total  of  17, 
and  these  produced  142,704  tons.  Seven  conveyors  were 
at  work,  which  was  the  same  number  as  the  previous  year. 

In  South  Wales,  too,  we  have  a  reduction  in  the  number 
of  electrical  machines  at  work  of  8,  but  an  increase  of  14 
compressed-air  machines,  yet  while  51  electrical  machines  in 
1910  only  produced  318,015  tons,  43  machines  gave  an 
output  of  322,057  tons  in  1911.  This  is  surely  evidence  of 
the  steady  advancement  in  efficiency  of  machine  mining. 
The  43  machines  at  work  consisted  of  1 1  "  disk,"  28  "  bar  " 
and  4  "  chain  "  types,  and  together  produced  322,657  tons. 
There  were,  however,  seven  less  conveyors  at  work,  there 
being  only  43,  against  50  in  the  previous  year. 

In  the  Midland  and  Southern  District  we  find  62  elec- 
trical coal-cutters  at  work  ;  28  "disk,"  20  "bar,"  and  14 
"chain"  type  machines,  which  produced  637,509  tons  of 
coal  and  83,526  tons  of  ironstone.  There  was  only  one  face 
conveyor  at  work. 

Analysing  further  the  records,  we  find  that  the  percussixe 
type  machine,  which  must  be  fixed  in  one  position,  yields 
approximately  an  output  of  3,000  tons  of  mineral  per 
annum  ;  as,  for  instance,  488  percussive  coal-cutters  gave 
an  output  of  1,431,327  tons,  while  the  other  machines  of 
long-wall  type  each  yield  approximately  11,000  tons  per 
annum,  as  1,521  machines,  which  include  the  disk,  bar, 
chain  and  rotary  header  types  gave  an  output  of  16,775,802 
tons.  Unfortunately,  the  whole  of  the  figures  cannot  be 
given,  as  Mr.  Gerrard,  in  his  report  for  the  Manchester  and 
and  Ireland  District,  does  not  give  the  actual  production  of 
each  type  of  machine,  but — though  he  gives  the  number  of 
the  different  machines  at  work — merely  gives  the  total 
mineral  produced.  However,  the  figures  are  quite  near 
enough  to  show  the  great  superiority  of  the  long-wall 
machines,  more  especially  when  it  is  remembered  that  these 
machines,  electrically-driven,  only  take  from  20  to  30  h.I'., 
while  a  compressed-air  percussive  machine  would  require 
about  the  same  power,  seeing  that  each  percussive  machine 
taking  air  at  60  lb.  per  sq.  in.  would  consume  from  100  to  120 


cb.  ft.  of  air  per  minute.  Even  with  the  percussive  machine 
there  is  an  enormous  reduction  in  power  consumption  when 
a  small  motor-driven  compressor  is  directly  attached  to  the 
machine,  and  we  are  surprised  that  this  type  of  machine  has 
not  made  further  progress.  From  the  figures,  however,  it 
would  seem  that  the  percussive  type  of  machine  is  gradually 
giving  way  to  the  long-wall  type,  which  is  entirely  due  to 
the  higher  all-round  efficiency  of  the  latter. 

Altogether  there  was  a  total  of  some  2,146  machines  at 
work,  of  which  only  545  were  percussive  machines,  which,  of 
course,  must  be  driven  by  compressed  air,  and,  moreover, 
cost  only  about  £70  each,  against  the  cost  of  £300  to  £400 
of  the  long-wall  machine.  Of  the  remainder,  we  find 
998  were  electrically-driven,  thus  leaving  603  compressed 
air  long-wall  machines.  Thus  there  are  over  one-third  more 
electrically-driven  long-wall  machines  in  our  mines  than 
those  driven  by  compressed  air,  in  spite  of  all  attempts  to 
depreciate  it  and  the  tremendous  opposition  brought  against 
it  by  miners'  leaders  and  a  lot  of  silly  people,  who  know  very 
little  of  either  electricity  or  mining.  We  think,  in  fact,  the 
day  is  not  far  distant  when  compressed-air  coal-cutters  will 
be  relics  of  the  past. 


SWITCHBOARD    FIRES. 


[communicated.] 

An  electrical  fire  is  at  all  times  a  most  awkward  occurrence 
to  deal  with,  but  it  attains  its  greatest  danger  when  it 
happens  at  a  switchboard  or  the  connections  immediately 
adjacent  to  it.  An  arc  on  a  cable,  whether  inside  a  station 
or  outside,  can  usually  be  eventually  stopped  either  by  the 
operation  of  a  fuse  or  circuit-breaker,  or  if  these  are  not  in  a 
position  to  operate  on  the  particular  section  involved,  the 
cable  will  probably  burn  itself  out ;  but  when  the  trouble 
occurs  on  a  switchboard  at  a  generating  or  sub-station,  it 
is  a  very  difficult  matter  to  get  things  right  without  the 
entire  interruption  of  the  supply.  Fortunately,  modern 
experience  has  to  a  large  extent  abolished  the  poor  apologies 
for  switchboards  which  formerly  could  be  found,  although 
even  now  improvements  might  be  made  with  considerable 
advantage  in  many  cases.  Due  regard  has,  however,  been 
paid  in  the  majority  of  cases  to  tlie  abolition  of  inflammable 
materials  such  as  wood  work  about  the  switchboard,  and  the 
spacing  of  the  terminals  and  conductors  sufficiently  far 
apart  to  prevent  to  a  large  extent  the  danger  of  arcing  on 
the  board.  Even  in  these  days,  however,  the  ordinary 
spanner  has  been  known  to  start  an  arc  leading  to  an  inter- 
ruption of  supply  and  a  hospital  case,  and  with  the  tempta- 
tion to  reduce  as  far  as  possible  the  overall  dimensions  of  a 
switchboard,  caused  by  tlie  possibility  of  getting  large 
amounts  of  power  into  a  small  amount  of  space  so  far 
as  the  generating  filant  is  concerned,  by  the  use  of 
turbo-driven  machines,  tliere  is  still  the  chance  that  the 
clearances  allowed  are'  not  sufficient  in  some  instances.  It 
is  not,  however,  proposed  to  enter  into  this  question  in  this 
note. 

W^hat  should  be  emphasised,  however,  is  the  necessity  for 
proper  space,  ventilation  and  insulation  at  the  back  of  the 
board,  especially  where  high  voltages  are  adopted.  With 
the  advent  of  three-phase  systems  and  high-tension  work 
generally,  the  dangerous  portion,  that  is  to  say  the  high 
potential  gear,  is  usually  placed  behind  a  screen  formed  by 
the  switchboard  panels,  on  the  front  of  which  are  the 
operator's  handles,  and  under  ordinary  circumstances  the 
operator  need  not  go  behind  the  lioard.  At  the  back  of  the 
board  there  will  often  be  found  a  narrow  gangway  traversed 
by  cables,  or  worse  still,  liy  leads  from  dividing  boxes  to  the 
switchboard,  these  leads,  be  it  noted,  being  of  inflammable 
material,  and  the  temperature  of  this  chamber  is  frequently 
pretty  high.  Moreover,  in  some  cases  the  designer  appears 
to  lack  a  knowledge  of  mechanical  design.  For  example, 
cases  have  been  known  where  heavy  cables  have  been  led  up 
an  outside  wall  passing  into  the  switch  chamber  by  means  of 
ducts  into  which  they  were  secured  by  wooden  wedges  or 
collars,  the  dividing  boxes  being  placed,  of  course,  inside 
the  building.  The  weight  and  drag  of  the  cable  outside 
came  directly  on  the  wedges.     Imagine  what  would  happen 
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il  the  Inul  sbcalhini;  tore  or  the  pajjui'  insulation  became 
unduly  compirssed,  or  the  wooden  wedges  shrank  owinp  to 
the  heat  of  the  switch  uhamber.  It  is  for  reasons  such  as 
these  that  measures  against  switchboard  fires  should  be 
taken  by  providing  adecjuate  ventilation.  The  electric  fan 
is  not  11  luxury  in  such  cases.  Again,  some  switchboard 
designers  appear  to  forget  that  even  in  the  most  tightly- 
sealed  chamber  a  certain  amount  of  dust  collects,  and  this 
dust  has  to  be  removed.  The  lot  of  the  switchboard 
attendant  who  is  told  off  on  a  liigli-tension  job  to  go  behind 
a  cramped  board  with  some  form  of  featiier  duster  or 
ei|ually  futile  device,'  and  attempt  to  get  the  dust  off 
insulators  carrying  charged  conductors,  is  not  a  happy  one. 
Is  it  any  wonder  that  in  some  instances  such  cleaning  is 
more  or  less  neglected  ;  the  result  later  on  is  a  mysterious 
arc^  and  a  switchboard  fire. 

When  the  tire  occurs  it  is,  of  c:our8c,  useless  to  try  the 
ordinary  means  of  (ire  prevention  :  even  fire  brigades  are 
beginning  to  understand  this.  Therefore  prevention  is  better 
than  cure.  Supposing,  however,  that  a  fire  does  occur, 
for  example,  owing  to  excessive  heat  in  the  switch 
chamber  volatilising  the  bitumen  compound  in  the  dividing 
box  and  allowing  an  arc  to  develop  on  the  junction  and  spread 
along  the  cables,  igniting  anything  intlammalile.  What 
is  the  best  thing  to  lie  done  ?  If  the  back  of  tlie  switch- 
board is  a  constricted  one,  it  is  undoubtedly  the  best  policy 
for  the  switchboard  attendant  to  stay  on  tlie  safest  side  of 
the  switchboard,  and  no  one  can  blame  him  if  lie  takes  care 
of  his  own  life.  A  means  which  has  been  suggested  is  to 
have  on  the  switchlioard  a  box  or  bucket  full  of  line  dry 
sand.  If  this  is  thrown  on  the  arc  and  hapjiens  to  strike 
it,  and  happens  to  stick,  the  heat  of  the  arc  will  melt  it, 
forming  a  film  of  insulating  matter  tending  to  interrupt  the 
arc  circuit.  This,  however,  is  analogous  to  the  old  method 
of  putting  out  an  ordinary  tire  by  throwing  small  buckets  of 
water  on  it.  Ifi  other  words,  it  is  very  good  if  it  is  suc- 
cessful. If  the  man  who  invented  Cerebos  salt  cellars  would 
come  forward  with  an  idea  for  projecting  a  well-directed 
stream  of  Kne  sand  on  to  au  arc  he  would  probalily  confer  a 
benefit  upon  the  electrical  industry,  but  at  the  present  time 
sucli  an  invention  still  waits  to  make  the  fortune  of  the 
gentleman  who  brings  it  to  a  practical  issue.  Clicmical 
extincteurs  are,  of  course,  of  no  use  lor  this  class  of  work, 
and  therefore  the  thing  which  has  usually  to  be  done  is  to 
shut  olV  the  electric  power  from  the  arc,  even  at  the  cost  of 
shutting  down  the  station  supply. 

A  word  may  be  said  in  this  connection  with  regard  to 
secondary  fires  caused  iu  the  first  instance  by  electric  arcs. 
The  heat  of  the  arc  is  very  liable  to  volatilise  the  consti- 
tuents of  bitumen  and  rubber  insulation  in  the  vicinity,  with 
the  result  that  this  may  ctitch  fire.  For  this  reason,  a  plan 
has  been  adopted  on  some  switciiboards  of  protecting  all 
connections,  which  consist  simply  of  bare  copper  arranged 
on  porcelain  insulators,  by  means  of  asbestos  braiding,  and 
this  is  very  often  of  some  considerable  value.  Even  this, 
however,  does  not  eliminate  all  trouble,  and  cases  have  been 
known  where  fires  started  by  an  electric  arc  have  worked 
along  the  insulation  of  the  cable  consunung  it,  with  the 
ultimate  result  that  the  tire  has  reached  other  portions  of 
the  structure.  For  this  reason,  the  advantage  of  absolutely 
fireproof  construction  in  the  vicinity  of  the  switchboard  is 
obvious. 

Another  fact  which  tends  towards  spreading  of  a  fire, 
should  it  be  started  by  an  electric  arc,  is  the  use  of  oil 
switches.  These  are  undoubtedly  of  the  utmost  value  in 
ordinary  switching  operations,  and  are  now  almost  universally 
used  for  high-tension  work.  It  is  easily  seen,  however,  that 
should  the  contents  of  such  oil  tanks  catch  fire  there  is 
every  probability  that  it  would  be  a  most  difficult  matter  to 
cope  with  the  fiames  so  produced.  It  is  even  more  difficult 
when  such  switches  are  placed  in  a  tunnel  or  chamber 
having  a  strong  natural  draught,  as  the  rush  of  air  caused  by 
the  fire  is  apt  to  fan  the  flames,  and  to  make  the  trouble 
more  difficult  to  deal  with.  For  this  reason  the  writer 
suggests  that  the  type  of  switchboard  which  depends  on 
natural  draught  for  its  ventilation  at  the  back,  and  is  closed 
at  the  ends  by  open-work  grilles  of  expanded  metal,  should 
be  modified  by  placing  sheet-iron  doors  in  place  of  the 
grilles,  and  using  an  electric  fan  to  blow  air  through  the 
chamber,  which  fan  can    be   shut   down  if   a   fire  develops 


inside,  thus  rendering  the  air  stagnant,  and  assisting  to 
iiuencb  the  Hames  of  a  secondary  lire. 

A  very  good  method  which  has  been  adopted  on  some 
switchboai'ds  is  to  enclose  the  incoming  cables,  and  so  far 
as  possible,  their  connections  even  after  leaving  the 
dividing  box  in  a  sheet-iron  trough  or  tray,  which  is  then 
tilled  up  with  sand  and  a  cover  put  on.  This  casing  is  tiien 
bound  over  with  suitable  clips,  and  the  whole  arrangement 
made  fairly  air-tight.  The  advantage  of  this  is  that  should 
an  arc  develop,  either  in  the  cable,  dividing  box,  or  the 
leads,  it  will  immediately  melt  some  of  the  sand  in  its 
immediate  vicinity,  and  tliis  sand  will  form  an  insulating 
flu\  which  will  spread  over  the  pan  affected  by  the  arc,  and 
tend  to  interru])t  the  circuit,  thus  quenching  the  arc.  The 
disadvantage  of  this  arrangement  is  that  should  it  be  neces- 
sary to  inspect  the  cable  or  to  make  alterations,  the  casing  is 
sometimes  rather  cumbereome  to  remove,  and  the  sand  is 
awkward  to  deal  with,  and  such  removal  shouM  not  be 
attempted  uidess  the  portion  of  the  switchboard  in  the 
vit;inity  is  rendered  dead.  It  will  be  seen,  however,  that  the 
whole  of  the  cable  within  the  vicinity  of  the  switchboard  can 
be  easily  cased  in  in  this  way,  and  a  means  of  protection 
against  fire  afforded  at  low  cost,  which  goes  far  to 
eliminate  fire  risks.  If,  in  addition  to  this,  a  wide 
earthed  tray  or  trough  tilled  with  sand  be  placed 
all  along  the  floor  of  the  switchboard  underneath  the 
oil  switclies,  it  is  evident  that  even  should  a  switch  tank 
catch  fire  and  spill  its  contents,  the  burning  oil  will  fall  down 
into  the  sand  and  be  soaked  up  by  it,  spreading  only  a 
short  distance,  and  will  burn  itself  out  instead  of  allowing 
the  stream  of  burning  oil  to  spread  itself  over  the  floor  of 
the  switch  chamber,  and  to  drop  off  the  switch  gallery  on  to 
other  apparatus. 

The  above  notes  do  not  cover  this  subject.  They  are  only 
intended  as  indications  of  some  of  the  means  which  can  be 
adopted,  and  they  are  written  with  a  view  to  promoting 
further  discussion  on  a  very  important  subject. 


SOME     NOTES    ON    CANVASSERS    AND 
CANVASSING    METHODS. 


By  "  X.  Y.  Z." 

A  dUKA'i'  deal  has  been  written  on  the  subject  of  Publicity 
in  connection  with  the  supply  of  electricity  during  the  past 
few  years — so  much,  in  fact,  tliat  it  might  be  considered 
that  the  subject  has  been  well-nigh  exhausted.  The  result 
of  all  this  is  that  an  efficient  Publicity  department  is  now 
considered  a  necessary  section  of  every  electricity  supply 
undertaking.  It  is  recognised  that  without  this  depart- 
ment the  business  of  the  undertaking  will  not  increase  at 
a  satisfactory  rate.  The  function  of  a  Publicity  department 
is  two-fold  :  it  has  not  only  to  demonstrate  to  the  potential 
consumer  that  electricity  can  be  advantageously  used  for  a 
variety  of  purposes,  but  it  has  also  to  overcome  the  inertia 
of  the  individual,  to  persuade  him  to  spend  the  necessary 
money  and  to  make  the  requisite  effort  in  order  that  he  may 
avaQ  himself  of  the  advantages  offered.  This  may  appear 
to  be  so  transparently  true  as  to  be  hardly  worth  writing 
down,  but,  notwithstanding  this,  it  is  also  likely  to  be 
overlooked  in  connection  with  PubUcity  work  generally. 
In  short,  it  is  not  sufficient  that  a  jierson  should  know  that 
electricity  vnll  do  something  or  other  for  him — light  his 
house,  drive  his  shafting — but  it  is  also  requisite  that  there 
should  be  some  influence  or  other  to  persuade  him  to  allow 
it  to  do  this.  This  is  rendered  particularly  necessary 
in  view  of  the  fact  that,  from  the  point  of  view  of  the 
average  person  who  reads  the  daDy  papers,  and 
sees  the  gas  company's  canvasser  as  well  as  the 
electricity  supply  authorities'  representative,  there  is  not 
much  to  choose  in  point  of  cost  between  the  two  illumi- 
nants  :  indeed,  there  are  not  a  few  people  who  hold  the 
exceedingly  antiijuated  opinion  that  for'ordinary  inside  light- 
ing, at  all  events,  gas  is  a  good  deal  cheaper  than  electricity, 
having  regard  for  quantity  of  light  only.  This  persuasive 
force  which  is  nearly  always  required,  is,  of  course,  only  to 
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be  supplied  and  directed  by  personal  interview ;  no  advertising, 
however  taking,  or  letter,  however  clever,  will  do  it.  It  is 
with  the  methods  of  canvassing  and  the  ijualifications 
of  canvassers  that  the  writer  purposes  dealing  in  this  article. 

In  the  first  place,  a  canvasser  must  be  something  more 
than  an  ordinary  commercial  man.  Unlike  the  usual 
traveller,  he  does  not  sell  a  particular  article,  but  his  function 
is  to  persuade  the  prospective  consumer  to  take  a  continual 
supply  of  that  commodity  in  which  the  canvasser  is  interested. 
Again,  although  the  consumer  buys  each  (juarter.  and  pays 
for,  a  (juantity  of  electrical  energy,  as  such  it  is  of  no 
use  to  him  :  to  be  useful  it  must  be  converted  into  light, 
mechanical  power  or  heat.  These  considerations  suggest 
that  a  first-class  canvasser  should  not  only  be  a  man  of  good 
address  and  general  education,  but  that  he  should  be  endowed 
with  a  good  and  sound  technical  knowledge.  He  should  be 
absolutely  an  fail  with  figures  relating  to  gas-lighting, 
having  at  his  finger  tips  the  gas  consumptions  of  all  the 
up-to-date  gas  fittings,  and  also  an  approximate  figure  for 
their  cost  of  maintenance.  In  addition,  he  should  have 
thoroughly  analysed  any  schemes  put  forward  by  the  local 
gas  authority,  and  have  calculated  the  costs  of  gas,  main- 
tenance, and  renewals.  With  this  information,  and  in  this 
way,  he  will  acquire  a  familiarity  with  gas  lighting  which 
will  be  invaluable,  as  the  prosi_cctivc  consumer  will  have 
more  confidence  in  a  man  who  knows  exactly  what  gas  can 
do.  Such  a  canvasser  will  also  be  able  to  quickly  calculate 
the  exact  advantage  offered  in  connection  with  any  special 
proposition  put  forward  by  the  gas  authorities,  and  he  will 
not  infrequently  find,  and  of  course  explain  to  the  con- 
sumer, that  these  propositions  are  actually  not  as  advan- 
tageous as  they  at  first  sight  appear.  A  canvasser  who  lacks 
this  intimate  knowledge  of  the  details  of  gas  lighting  will  be 
at  a  great  disadvantage  in  iutuviewing  a  shi-ewd  business 
man  who  has  gone  thoroughly  into  the  question  of  the  relative 
costs  of  both  Oluminants.  In  such  a  case  as  this  it  is 
essential  that  the  canvasser  should  be  (juite  familiar  with 
both  sides  of  the  question. 

A  canvasser  should,  of  course,  be  able  to  give  an 
approximate  estimate  of  the  cost  of  an  installation : 
this  should  be  sufficiently  near  the  actual  figure  at  which 
the  work  can  be  done  for  it  to  be  called  an  estimate, 
and  not  a  rough  guess  very  much  too  low.  A  canvasser 
will  be  called  upon  to  advise  the  consumer  respecting 
his  installation,  and  to  suggest  schemes  of  illumination. 
This  should  be  considered  as  part  of  the  actual  canvassing 
work,  and  not  as  a  little  "  extra  "  afterwards  thrown  in  free 
of  charge.  If  the  former  view  be  taken,  the  canvasser  will 
conscientiously  act  for  the  consumer,  and  his  object  will  be 
the  satisfaction  of  his  client  rather  than  the  swelling  of  his 
commission.  To  advise  on  these  lines  the  canvasser  will 
have  to  keep  in  touch  with  all  developments  and  improve- 
ments in  electric  lighting.  With  regard  to  the  canvassing 
of  prospective  power  users,  the  requirements  of  the  ideal 
representative  are  far  more  extensive  :  it  is  safe  to  say  that 
such  a  canvasser  should  be  an  engineer.  Especially  is  this  the 
case  with  the  small  power  user.  The  displacing  of  a  gas 
engine  by  an  electric  motor  will  nearly  always  involve  some 
small  alteration  in  the  arrangement  of  the  factory  :  the 
canvasser  should  be  able  to  see  clearly  what  alterations  have 
to  be  made,  and  be  able  to  explain  these  to  the  consumer, 
and  give  him  a  good  idea  of  the  cost.  It  frequently 
hapijens,  for  instance,  that  the  installation  of  a  motor 
involves  the  fixing  of  a  short  length  of  countershaft.  The 
canvasser  should  be  coniijetent  to  see  precisely  how  this  can 
best  be  done,  and  to  explain  this  to  his  client  by  a 
respectable  sketch.  The  determination  of  the  size  of  motor 
required  is  frequently  by  no  means  a  simple  matter. 
Little  assistance  can  be  obtained  by  an  inspection  of  the  gas 
engine  if  this  should  be  of  obsolete  pattern.  It  will  be 
requisite  for  the  canvasser  to  have  sufficient  knowledge  of 
the  actual  machinery  used  by  the  consumer  to  determine 
the  power  required.  In  many  cases  the  owner  of  a  factory 
has  no  idea  as  to  the  power  his  machines  absorb,  but  he 
will  know  precisely  their  output  with  regard  to  the  com- 
modity in  which  he  is  interested.  It  is  from  this  informa- 
tion that  the  canvasser  should  fix  the  size  of  motor  to  be 
installed,  and  to  be  able  to  do  this  accurately  and  certainly, 
he  must  ha^•e  an  extensive  knowledge  of  the  power  recjuired 
by  all  classes  of  machmery  usually-  met  with.      To  collect 


and  obtain  this  information  is  no  easy  matter,  but  there  is 
no  question  as  to  its  utility.  In  this  connection  it  will  be 
of  great  service  for  the  canvasser  to  visit  the  various  trade 
exhibitions,  where  he  will  be  able  by  a  little  diplomacy  to 
obtain  quite  a  quantity  of  information  of  a  most  valuable 
kind. 

Canvassing  methods  will  naturally  vary  with  the  disposition 
of  the  person  being  dealt  with,  and  the  canvasser  must  be  a 
man  possessing  sufficient  tact  to  determine  clearly  the 
attitude  which  it  will  be  most  advantageous  to  assume.  In 
all  cases,  however,  the  prospecti\e  consumer  should  be 
regarded  as  a  distinct  personality,  and  not  merely  one  of  a 
huge  collection  of  out-of-date  beings  who  have  yet  to  be 
instructed  m  the  inestimable  benefits  of  the  use  of  elec- 
tricity. In  other  words,  it  is  not  sufficient  for  the  canvasser 
to  be  a  kind  of  portable  phonograph,  who  can  reproduce  glibly 
the  information  contained  in  circulars  and  smart  advertise- 
ments. The  use  of  the  statement  that  electricity  is  x  per  cent, 
cheaper  than  gas — ./•  being  intended  to  vary  with  the  apparent 
credulity  of  the  man  dealt  with — is  getting  to  be  of  less  and 
less  use.  Information  of  this  kind  is  imparted  very  much 
more  cheaply,  and  almost  as  effectively,  through  the  medium 
of  circulars,  and  so  forth.  What  is  wanted  is  that  a  business 
proposition  should  be  submitted  to  the  prospective  consumer, 
an  ofl'er  to  light  his  promises  for  so  much  per  week.  To  treat 
with  people  in  this  way  requires  some  amount  of  technical 
skill  as  well  as  sound  business  ability,  but  in  these  days,  when 
most  of  the  easy  business  has  already  been  obtained,  it  is  the 
only  way  to  conduct  successful  canvassing. 

The  business  to  be  obtained  by  canvassing,  however 
skilful,  depends  necessarily  on  the  resources  of  the  can- 
vasser in  the  way  of  speciaK  schemes  and  rates,  as  well  as 
the  prices  of  electricity  and  gas  in  the  locality.  These  last 
are,  presumably,  governed  by  circumstances  outside  the  scope 
of  this  article,  but  in  the  matter  of  special  schemes,  it  is 
desirable  to  mention  that  these  will  very  much  assist  the 
progress  of  the  use  of  electricity.  It  is  only  right 
that  those  consumers,  the  nature  of  whose  load  will  be 
beneficial  to  the  supply  authority,  should  share  in  this 
benefit,  and  it  is  with  this  object  that  the  schemes  for  out- 
side lighting  are  arranged.  ( )ne  of  the  great  advantages  of 
a  good  scheme  of  this  kind  is  that  it  includes  maintenance. 
The  canvasser  should  know  the  proportion  of  the  charge  that 
is  allocated  for  this  item,  and  also  the  price  per  unit  of 
current  under  such  scheme.  It  is  a  further  assistance  to 
the  canvasser,  when  installation  work  is  undertaken  by  the 
supply  authority,  to  be  aide  to  come  to  terms  at  once  with 
regard  to  the  price  of  the  wiring  and  fittings.  This  should 
certainly  be  done  l)y  the  canvasser,  who  should  in  ordinary 
circumstances  do  all  business  with  his  client.  A  further 
point  that  may  be  mentioned  is  the  question  of  special  rates 
to  consumers  who  will  guarantee  a  considerable  mLnimum 
consumption.  In  all  towns  there  m  ill  be  premises  which, 
lighted  electrically,  would  take  a  sufficient  supply  to  justify 
the  consumer  enteiing  into  an  undertaking  of  this  kind  : 
and  if  this  be  the  case,  a  special  discount,  in  addition  to 
tliat  to  which  the  consumer  would  be  ordinarily  entitled, 
could  be  arranged. 

The  subject  of  this  article  is  too  comprehensive  to  be 
effectively  treated  in  a  small  space,  and  the  aspects  of 
the  matter  touched  upon  here  have  been  few.  The 
([uestion  of  canvassing  becomes  increasingly  important 
as  time  goes  on,  especially  in  those  districts  which 
are  not  capable  of  extending  in  habitable  area.  In 
any  town  there  are,  roughly  speaking,  three  classes  of 
premises :  Those  in  which  electricity  will  be  used  as 
soon  as  it  is  available,  such  as  theatres,  and  the  best 
class  of  residential  property  :  those  in  which  electricity  will 
be  used  with  a  little  persuasion  and  by  the  aid  of  a  little 
circularising,  such  as  better  class  shops  :  and,  thirdly,  those 
premises  whose  occupants  who  can  only  be  olitained  as  con- 
sumers by  skUful  canvassing.  The  remamder,  which  is 
hopeless  or  imjxissible,  need  not  be  regarded  ;  except  perhaps 
to  say  this,  that  it  is  not  so  large  as  might  be  imagined. 
As  publicity  work  has  been  a  good  deal  to  the  front  of  late 
years,  business  of  the  second  or  easy  class  has  almost  dis- 
appeared, and  that  remaining  is  only  to  be  obtained  with 
difficulty  and  patience.  People  representing  this  third  class 
receive  the  usual  advertising  statements  with  stony  indiffer- 
ence, and  are  absolutely  unaffected  by  the  smartest  pubUcity 
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litcmLurc,  ov  the  cleverest  circnliii'  letter,  even  though  it  be 
typewritten  and  signed. 

Tlie  canviiSKiiig  of  snch  people  is  really  (liflieult,  as  not 
only  has  ignorance  to  be  dispelled,  and  prejudice  to  be  over- 
come, but  a  keen  business  instiiu't  has  to  be  met  by  one  no 
lefs  keen  and,  perhaps,  a  trifling  nniount  more  subtle. 


ELECTRIC     SUPPLY    AT    ROODEPORT, 
TRANSVAAL. 


SiNCK  the  Victoria  Falls  and  Transvaal  Power  Co.  got  to 
work,  tlie  electricity  su]iply  of  the  various  townships  along 
the  I'oute  of  their  mains  has  been  undertaken  by  the  com- 
pany. It  may  be  of  interest  to  briefly  describe  the  installa- 
tion at  Roodeport  and  adjacent  townships  which  come  under 
the  lioodeport  municipal  control. 

At  tlic  municipal  boundary  a  mast  switch  is  provided 
controlling  the  h.t.  supply,  which  is  three-phase  at  8,S00 
volts,  50  cycles,  and  fioni  here  it  is  led  direct  to  the  main 
transformer  house,  centrally  situated. 

This  transformer  house  contains  two  50-kw.  three-phase 
oil-cooled  transformers,  reducing  the  pressure  to  tOd  volts 
between  phases.  iAO  volts  to  neutral,  and  suitably  controlled 
by  a  four-panel  cellular  pattern  switchboard  litted  with 
various  meters,  releases,  oil  switches,  &c.,  on  the  h.t.  side, 
and  a  thrce-]ianel  board  on  the  i..t.  side,  with  the  usual 
instruments  -.    from   this    I,,  r.    board   tlie    distributore    are 
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taken  overhead  to  all  the  consumere.  as  well  as  for  the 
public  lighting,  which  is  controlled  from  this  point.  From 
here  also  a  H.r.  main  is  taken  out  overhead  to  supply  the 
adjoining  townships  of  Roodeport  North,  Hamburg  and 
Maraisburg. 

At  each  of  these  townships  a  mast  pattern  single-phase 
oil-cooled  transformer  is  fixed  for  reducing  the  pressure  to 
230  volts,  and  is  suitably  protected  by  h.t.  and  l.t.  fuses. 

At  Florida  township  a  sub-station  is  provided,  which  is 
practically  a  replica  of  that  in  Roodeport,  except  that  it  is 
of  a  smaller  capacity.  The  overhead  mains  consist  of  bare 
copper  wire  supported  on  steel  tubular  poles,  the  cross-arms 
being  of  galvanised  tubing,  and  wherever  it  is  possible  to 
arrange  it,  the  h.  and  l.t.  wires  are  carried  on  the  same  poles, 
with  a  carefully  earthed  guard  netting  between  them. 

The  public  lighting  consists  of  artistic  brackets  carrying 
(10  and  1 00-1  .P.  "Fortiter"  metal  lamps,  and  in  view  of 
the  fact  that  the  townships  of  this  municipality  lie  some  five 


miles  apart,  great  ajjpreciation  lias  been  expi'essed  at  the 
lighting  on  the  lonely  veldt  roads. 

Some  .'lOO  poles  were  used  in  the  carrying  of  the  mains, 
and  over  2,000  insulators,  and  owing  to  the  rocky  nature  of 
the  ground,  many  of  the  holes  had  to  be  blasted  to  set  the 
poles  in. 

The  whole  of  the  plant  was  put  into  operation  at  the  end 
of  .January,  ami  though  at  that  time  of  the  year  lightning 
storms  are  most  severe,  the  precautions  taken  to  avoid  dis- 
turbances have  been  very  effective. 

The  H.T.  lines  are  protected  by  horn  and  Wurtz 
arresters,  and  the  i,.t.  lines  by  disk  arrestere  provided 
with  graphite  resistance.  A  large  number  of  consumers  are 
already  connected,  and  extensions  are  now  b(;ing  carried  out 
by  the  municipality. 

The  consulting  engineer  was  Mr.  II.  AV.  Clayden,  tbewfirk 
lieing  carried  out  by  Mr.  W.  .\.  Hodge,  the  t^>wn  engineer, 
who  was  responsible  to  the  electrical  contractors,  the  Union 
Electric  Co.,  of  Johannesburg,  of  which  company  Mr.  II.  W. 
Curling  is  manager. 


FOREIGN   AND    COLONIAL    TARIFFS   ON 
ELECTRICAL    QOODS. 


A.MKNI).MENT.- 


DENMARK. — The  Danixh  Customs  authorities  have  decided  that 
electrical  apparatus  made  up  of  different  component  parts, 
such  as  alternators,  switches,  fuse  boxes,  .Vf.,  which  canuot 
from  their  nature  and  composition  be  referred  to  any  other 
number  of  the  tariff,  will  be  included  under  Tariff  No.  3ol 
(.unspecified  (roods),  dutiable  at  the  rate  of  1  ^  i>ei  cent,  ml 
faliiivm,  provided  the  (Justoms  examiners  are  in  any  doubt 
as  to  what  can  really  be  said  to  be  the  characteristic  com- 
ponents of  the  article,  i.e.,  in  all  cases  in  which  an  immediate 
decision  cannot  be  arrived  at. 

FI.TI. — An  ordinance  revising  the  f'ustoms  tariff  has  recently  been 
passed.  The  following  are  the  chief  items  of  interest  to  our 
readers  which  are  affected  by  the  revision,  and  the  new  rates 
replace  those  published  some  time  ago  in  our  columns  : — 

Old  rate.  New  rate. 

Boilers,    steam,    and    component 

parts  thereof,  and  boiler  plates  Free  7J  %  ad  val. 

Earthenware,  chinaware,  glass  and 
glassware,  not  elsewhere 
specified  15  %  ad  val.     121 

Fuses 15         „  12'.         ., 

Lamps  and  lampware         l."i         ,,  12]         ,, 

Machinery  and  component  parts 
thereof  which  the  Governor 
in  Council  may  from  time  to 
time  specify,  including  agri- 
cultural, mining,  electrical, 
paper-making,  sawing,  sugar- 
making,  steam  engines,  oil 
en<rines,  gas  engines,  hot-air 
engines,  i:c.      ...         ...         ...  Free  7i  ,, 

Rails,  fishplates,  switches,  cross- 
ings, turntables,  railway 
sleepers  of  iron  or  steel        ...  Free  7' 

Parts  of   iron   and   steel    railway 

materials  ...         ...         ...  Free  12] 

All  articles  not  specified  in  the 
tariff  and  not  included  in  the 

free  list  15  %  ad  val.     12i 

CORSICA. — A  law  has  recently  been  passed  providing  that  foreign 
products  on  importation  into  Corsica  shall  in  future  be 
dutiable  at  the  rates  set  out  in  the  French  tariff,  with  one 
or  two  exceptions  that  do  not  interest  the  electrical  trade. 
BOLIVIA.— The  Board  of  Trade  is  informed  that  the  duty  of  2  per 
cent,  recently  imposed  by  law  on  articles  which  had 
previously  been  free  of  duty  is  assessed,  so  far  as  concerns 
articles  subject  to  appraisement  {i.e.,  articles  the  value  of 
which  is  not  fixed  by  the  official  valuation  tariff,  but  taken 
from  the  invoice),  on  the  price  in  the  country  of  origin, 
increased  by  20  per  cent.  The  following  articles,  however, 
are  free  of  all  duties  : — Merchandise  imported  for  the  use  of 
the  diiferent  Government  departments,  under  authorisation 
of  the  Minister  of  Finance  ;  that  which  is  imported  for  the 
personal  use  of  members  of  foreign  legations  ;  importations 
for  railroad  undertakings  in  virtue  of  existing  contracts  ; 
material  destined  for  the  Lighting  and  Power  Co.  of 
Cochabamba  ;  merchandise  freed  expressly  by  international 
treaties ;  articles  destined  for  hospitals  and  charitable 
institutions  ;  materials  for  public  works  imported  by  the 
municipalities  ;  articles  which  are  imported  for  educational 
establishments ;  mining  and  agricultural  machinery,  and 
accessories  for  the  same. 
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AT'STRALIA.  —  The  Commonwealth  Customs  authorities  have 
recently  decided  that  binders  or  tapes  of  copper  for  electrical 
purposes,  being  copper  strip  merely  cut  to  length,  shall  be 
admitted  free  of  duty,  whether  of  British  or  foreign  origin. 

NEW  ZEALAND. — The  Customs  authorities  have  recently  issued 
the  following  decisions  as  to  the  duties  to  be  levied  on 
certain  electric  appliances  : — 

Conduit  piping  junction  boxes  of  iron,  fitted  with 
vulcanite  disks  (claimed  as  fittings  for  iron 
pipes)        

Disks,  vulcanite,  bored,  for  conduit  piping  junction 
boxes         ...         

Electric  garage  lamps,  being  portable  hand-lamiis 

Glass  accumulator  jars 

Starting  compensators,  hand  operated,  for  alternat- 
ing-current motors         

Electric  eye  magnets  to  remove  metal  from  the 
eyes  ...         ...         

Note. — The  duties  quoted  are  in  all  cases  those  levied  on  goods  of 
British  origin,  under  the  preferential  tariff. 
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Free 


NEV/    PATENTS    APPLIED    FOR,    1912. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  joiinial  by  Messrs.  \V.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  he  addressed. 


18,908.  "  Electric  flame  arc  lamps  of  the  magazine  type."  H.  E.  Anqold. 
August  19th. 

18.913.  "Dynamo-electric  machines."  B,  Brooks  and  W.  Holt.  (Addition 
to  26,880,  1910.)    August  19th. 

18.914.  "  Dynamo-electrio  machines."  B,  Brooks  and  W.  Holt.  August 
19th. 

18,922.    "Mercury  vapour  lamp."    W.  R.  Wallsev.    August  19th. 

18,980.     "  Electric  switches."    A.  Page.    August  19th. 

18,990.    "  Thermo-piles."    J.  MARSciLiLL.    August  19th.    (Complete.) 

19,000.  "  Means  for  converting  a  current."  A.  R.  Bullock.  August  19th. 
(Complete.) 

19,038.  "  Ignition  systems  for  starting  explosion  motors.""  R.  Maoondeacx. 
(Convention  date,  March  20th,  1912,  France.)    August  20th.    (Complete.) 

19,053.    "  Construction  of  electric  kettles."    C.  R.  BELriNG.    August  20ttl. 

19,064.  "Construction  of  heating  elements  for  electric  radiators  and  the 
like."    C.  R.  Belling.    August  20th. 

19,064.  "  Electrically-heated  cooking  ovens  and  the  like."  H.  J.  Piper  and 
R.  A.  Bridgwater.    August  20th. 

19,069.  "  Igniting  current-distributors  for  internal  combustion  motors." 
Siemens  &  Halske  Akt,  Ges.  (Convention  date,  August  26th,  1911,  Germany.) 
August  20th.    (Complete.) 

19,073.    "  Electric  snap  switches."    C.  J.  Klein.    August  20th.    (Complete.) 

19,099.  "Hand-regulated  electric  arc  lamps  or  projectors."  R.  Rigbv. 
August  20th.    (Complete.) 

19.102.  "  Means  for  telephonic  communication  with  mine  cages."  J.  H. 
Eeineke.    (Convention    date,    August   29th,    1011,   Germany.)    Anguet   20th. 

-  ((Complete.) 

19.103.  "  Means  for  telephonic  communication  with  mine  cages."  J.  H. 
Reinekf.    (Addition  to  19,102/13.)    August  20th.    (Complete.) 

19,113.  "  Apparatus  for  measuring  the  electric  conductivity  of  liquids," 
M.  CoPLANS.    August  21st. 

19,118.  "  Electricity  meters."  S.  H.  Holdes  and  Chamberlain  &  Eooebam, 
Ltd.    August  21st. 

19,131.  "Controllers  for  electric  motors  and  the  like."  Electrical  Control, 
Ltd.,  and  J.  H.  Cowell.    August  21st. 

19,164.  "  Automatic  electric  cut-out  switches."  R.  Wintehhalder. 
August  21st.     (Complete.) 

19,172.    "  Electric  furnaces."    G.  Massip.    (Convention    date,  August  22nd, 

1911,  Germany.)    August  21st.    (Complete.) 

19,174.    "  Miners'  electric  lamps."    O.  Oldham.    August  2ist. 
19,199.     "Cinematograph     gas    or     electric    lamp    aaid    attachment."      A. 
Kendbick.    August  22nd. 

19.203.  "Apparatus  or  appliances  for  electrically  operating  and  controlling 
valves."    A.  Bryan  and  L.  P.  Mountfobt.    August  22nd. 

19,213.    "Enumeration  of  telephone  calls."    S.D.Williams.    August  22nd. 

19.249.  "Telephone  systems."  Automatic  Telephone  MANDFACTcmNO  Co., 
Ltd.    (Automatic  Electric  Co.,  United  States.)    August  22nd.    (Complete-) 

19.250.  "  Telephone  systems."  Adto:\iatic  Telephone  Manufacti-ring  Co., 
Ltd.    (Automatic  Electric  Co.,  United  States.)    August  32od,    (Complete.) 

19.251.  "Telephone systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    (Automatic  Electric  Co.,  United  States.)    August  22Qd.    (Complete.) 

19.252.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    (Automatic  Electric  Co.,  United  States.)    August  22nd.    (Complete.) 

19.253.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    (.\utomatic  Electric  Co.,  United  States.)    August  22nd.    (Complete.) 

19.254.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co,, 
Ltd.    (Automatic  Electric  Co,,  United  States.)    August  22nd.    (Complete.) 

19.255.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    (Automatic  Electric  Co.,  United  States.)    August22nd.    (Complete.) 

19,257.  "  Electrical  winding  gear  for  clocks  and  the  like."  L.  J.  Aron, 
C.  Werner  and  X.  L.  Electric  Co.,  Ltd.  (Addition  to  9,154  of  1912.)  August 
22nd.    (Complete.  1 

19.204.  "Electric  arc  lamps."  N.H.Balfour  and  A.  B.  Hitchin.  August 
22nd. 

19,267.  "  Electrically-heated  blankets  and  other  coverings  and  appliances." 
J.  DE  Bernard  and  J.  Eeissmith  (trading  as  Marie  Earle).  August  22nd. 
(Complete.) 

19,287.    "Electric  furnaces."    L.  Qonnet.    (Convention  date,  March  16th, 

1912,  France.)    August  22nd.    (Complete.) 

19,301.  "  Electric  safety  and  regulating-current  switches."  E.  M.  Bailey, 
W.  Taylor  and  B.  Bailey.    August  23rd. 

19,310.    "  Electric  lampholders."    J.  W.  Townsend.    August  23rd. 

19,318.  "  Self-contained  portable  electric  lamps."  B.  Stern  and  British 
Ever-Ready  Electrical  Co.,  Ltd.    August  23rd. 

19,341.  "Circuits  for  establishing  a  connection  between  subscribers  con- 
nected to  different  telephone  exchanges."  Siemens  Bros.  &  Co.,  Ltd.,  and 
E,  A.  Laidlaw.    August  23rd.    (Complete.) 

19,845.  "  Means  for  lighting  vehicles  by  electricity."  8.  L.  Price.  August 
23rd. 

19,405.  "  Series-parallel  electric  lighting  or  power  circuits."  A,  P.  Lund- 
berg,;G.  C.  Lundeekg  and  P.  A.  Lundbbeg.    August  24th. 


19,425.  "  FeedinK  mechanism  for  the  electrodes  of  electric  arc  lamps." 
P.  Steinert.  (Divided  application  on  1,755  of  1912,  January  22nd.)  August 
21th.    (Complete.) 

19,429.  "Electrically-controlled  clocks."  N.  FRiEDMANNand  I.  Fbiedmann. 
August  24th.    (Complete.) 

19,432.  "  Electrically-operated  driving  systems."  Crompton  &  Co.,  Ltd., 
C.  Macparlane  and  H.  Surge.    August  24th. 

19,448.  "Electric  arc  lamps."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    August  21th, 

19,451.  "  Switches  for  electric  hand  lamps.,"  8.  Stern  and  British  Ever- 
Ready  Electrrcal  Co.,  Ltii.    August  24th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,' W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 


Controller  and  Regulating  Resistance  for  Electric  Motors.    W.  W. 

French.    0,997.     (Convention  date,  September  21st,  1911.) 
Means    for   Regulating    Electric    Lamp    Circuits.      H.    Leitner.      17,791. 

August  4th. 
Electrical  Heating  Apparatus,  particularly  Vulcanisers.     W.  H.  Welch 

and  Harvey,  Frost  &  Co.,  Ltd.    17,810.    August  4th. 
Registering  Device  for  Telephone  Systems.    Western  Electric  Co.,  Ltd. 

(Western  Electric  Co.)    17,874.    August  6tlj. 
Magneto-Electric  Apparatus.    W.  Douglas.    17,932.    August  8th. 
Wireless  Telephony.    H.  G.  Matthews.    18,284.    (Cognate  application,  25,718 

of  1911.) 
Automatic  Starters  for  Electric  Motors.    M.  B.  Field.    18,611.     August 

17tli. 
Ignition  Systems  for  Internal-combustion  Engines.     L.  J.  Flint.     18,699. 

August  19th. 
Electrical  Appliance    for   Transmitting    Messages,    with   Provision   for 

TAKING  A  Record  of  each  Message  and  notifying  the  Recoro  to  the 

Bender    of    the    Message.     D.    S.    Davies   and  C.  H.    Mason.     19,210, 

August  28th. 
Ignition  Plugs.    H.  G.  Longford,  W.  W.  Longford -and  W.  A.  Clark.    20,207. 

September  12th.    (February  29th,  1912.) 
Arc  Lamps.    W.  R.  Ridings.    21,785.    October  3rd. 

Controllers  for  Electric  Motors.    W.  B.  Bennitt.    21,800.    October  3rd. 
Vapour  Electric  Apparatus.    P.  C.  Hewitt.    21,904,    October  4th. 
Distribution  of  Electrical  Energy.    P.  V.  Hunter  and  W.  L.  Shand.    23,624, 

October  13th. 
Electrolytic  App.kratus.    A.  E.  Knowles.    22,769.    Oclobtr  16th. 
Apparatus    for    Actuating    Conduit    Covebs    and    Collector    Plough.s   of 

Electric  Railways.    D.  D.  Samaia.    23,495.    October  24th. 
Electric  Lighting  and  Heating  of  Railway  or  other  Vehicles.    Pintecha 

Patent  Lighting  Co.  and  C.  11.  Vidal.    24,562.    November  4th. 
Automatic  Telephone  Systejis.    G.  A.  Betulander.    25,216.    (November  16th, 

1910.) 
Electric  Heating  Appliances  and  Electrodes  for  Elfctro-Medical  and 

other  Purposes.    G.  Jahr.    V5,*77.    (November  15th,  1910.) 
PfiocEss  Fur  the  Electrical  Welding  of  the  Seams  of  Tuhes.    Ges.  fur. 

Elektrotechnische  Industrie.    2b,440.    (December  7th,  1910.) 


1912. 

Electric  Igniters.    J.  Born.    8,327.    April  6th.    (April  7th,  1911.) 

Speed  Regulation  of  Alternating-current  Induction   Motors.     Siemens 

Bros.    Dynamo   Works,    Ltd.      (Siemens    Schuckertwerke    Ges.)      9,134. 

April  18th. 
Electromagnetically-controlled  Gas  Valves.  Compagnie  du  Gaz  Electrique. 

14,466.    June  20th.     (April  l7th.) 
Telephone  Systems.    Derriman.     (Automatic  Electric  Co.)    15,135.    (Divided 

application  on  16,183  of  1911.    June  28th.)    June  28th. 
Incandescent  Electric  Lamps.    R.  H.  Singley.    3,348.    Febnialy9th. 
Electro-siechanical  Device  for  REcoRDiNO  and  Reproducing  Sounds  and  ' 

Optical  Lmpressions.    M.  E.  Thomas.    4,185.    Febiuary  19th. 
Control  of  Variable-speed  Dynamics,  such  as  those  employed  for  Train 

Lighting.    Electric  and  Ordnance  Accessories  Co.,  J.  Etchells  and  E.  W. 

Price.    6,269.    (.-iddition  to  6,611  of  19rl.)    March  13th. 
Electric  Incandescent  Lamps.    A.  C.  Hyde.    6,487.    March  15th. 
Frequency  Indicator  for  Alternating  Currents.    W.  P.  Thompson.    (Ges. 

fur  Drahtlose  Telegraphic.)    7,658.    March  29th. 
Construction    of   Electric   Resistance    Devices.     G.    Cooper.     (Boelling.) 

9,861.    April  25th. 
Submabine  Cables  Artificially  loaded  with  Self-induction.    Siemens  and 

Halske  Akt.-Ges.    10,053.    (April  i8th,  1911.) 
Process  for  the  Electro-deposition  of  Zinc.    E.  Ballegeer.     11,271.    May 

11th. 
Driving  Arrangements  of  Ignition  Magnetos.    W.  A.  Hill.     12,193.    May 

22nd. 
Arc  Lamps.    Harle  &  Cie.    13,358.    (June  15th,  1911.) 
Electrolytic  Apparatus.    A.  E.  Knowles.    15,103.    (Divided  application  on 

22,769  of  1911.    October  16th.) 


Barking'  Electricity  Supply. — Tlie  income  of  the  elec- 
tricity undertaking  for  the  year  ended  March  31st  last  amounted 
to  £13,18."),  as  compared  with  an  expenditure  of  £9,480,  which 
leaves  a  gro.ss  trading  profit  for  the  year  of  £3,70-1.  The  units 
sold  to  the  tramways  undertaking  amounted  to  319, ."jOO,  which,  at 
1  hd.  per  unit,  brought  in  a  revenue  of  £l,y',i7.  The  total  quantity 
of  units  generated  during  the  year  amounted  to  l,9i3,307,  and  of 
this  amount  l,."it>9,l(J4  were  sold  (,960,793  for  private  lighting  and 
power,  2S8.871  for  public  lighting  and  319,500  for  traction) ; 
269,6-12  were  used  on  works,  and  10-1,501  used  in  distribution.  The 
maximum  demand  on  the  feeders  during  the  year  amounted  to 
680  KW.  :  £6,218  of  the  tutal  expenditure  for  the  year  went  towards 
generation  expenses,  while  £1,208  represented  the  cost  of  distri- 
bution. The  total  expenditure  on  capital  account  during  the 
year  amounted  to  £466,  while  the  expenditure  since  the  com- 
mencement of  the  undertaking  amounts  to  £63,05.'). 
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I'NDKit  the  heading  "  Drastic  Proposal"  an  article  appeared 
in  the  Westntinstfi-  (lazelte  a  few  days  ago  from  the 
pen  of  "  .\  Working  Man,"  putting  forward  what  is  claimed 
to  be  the  working  man's  case  for  an  all-round  advance  of  5s. 
a  week,  and  a  working  week  of  J 8  hours.  Tt  is  proposed 
that  all  Trade  Unions  shall  join  in  a  national  demand  for  the 
above  conditions,  and,  if  the  demand  be  not  complied  with, 
shall  enforce  compliance  by  means  of  a- general  strike. 

It  might  be  thought  by  tho.se  outside  the  Unions  that  past 
experience  of  the  results  of  great  strikes  would  have  taught 
the  lesson  that  this  weapon  is  a  very  unsafe  one  to  play  with, 
for  it  generally,  one  might  say  invariably,  does  more  damage 
to  the  workmen  than  to  the  employers. 

AVest  Australia  is  sometimes  spoken  of  as  the  working 
man's  paradise,  and  successive  Labour  (iovernments  have, 
by  class  legislation,  raised  workmen's  wages  and  reduced  the 
hours  of  labour,  all  with  the  idea  of  improving  the  position 
of  the  workman.  The  net  result  is  that  the  Australian 
Labour  Party  has  now  to  admit  that  the  purchasing  power 
of  the  weekly  wage  has  actually  fallen  :  due,  of  course,  to 
the  inevitable  rise  in  prices  which  shorter  hours  and  higher 
wages  must  produce.       ^ 

Without  following  "  .V  Working  Man  "  in  his  argument 
that  "  the  responsibility  for  all  high  prices,  low  wages  and 
long  hours  rests  upon  the  shoulders  of  the  manufacturer," 
let  us  turn  to  his  reasons  for  assuming  that  the  effect  of 
a  five-sliilliiig  rise,  coupled  with  a  48-hours'  week,  "  will  bo 
one  of  universjil  advantage."  His  argument  is  given  in  the 
following  sentence  : — "  The  more  goods  there  are  consumed, 
the  more  will  have  to  be  manufactured  ;  the  more  goods 
there  are  manufactured,  the  more  [mople  will  be  employed 
iu  the  manufacture  (for  a  time,  at  least) ;  the  more  people 
there  are  engaged  in  the  manufacture  of  consumable  goods, 
the  more  wages  will  be  paid  ;  the  more  wages  that  are  paid, 
the  more  will  be  spent ;  the  more  wages  spent,  the  greater 
will  be  the  return  to  the  employers  by  the  increased  demand 
for  goods." 

It  seems  almost  too  cruel  to  cast  a  shadow  over  so  sublime 
a  picture  by  calling  attention  to  the  words  which  the  author 
has  placed  in  brackets.  "  For  a  time  at  least."  How 
painfully,  how  pathetically  obvious  that  the  wish  which  was 
father  to  this  beautiful  thought,  w.is  not  backed  by  any 
conviction.  "  For  a  time  at  least."  Let  us  leave  it 
at  that. 

There  are  many  points  in  the  article  that  might  be  referred 
to,  but  let  us,  for  the  sake  of  argument,  grant  the  author's 
premiss  that  the  effect  of  a  3s.  rise  and  a  reduction  in  work- 
ing hours  all  round  ^vould  be  a  universal  advantage.  If 
5s.,  why  not  10s.  'f  and  if  48  hours,  why  not  38 .'  It  is 
obvious  that  if  we  push  the  argument  far  enough,  we  shall 
arrive  at  the  conclusion  that  the  hours  of  labour  might,  with 
advantage,  be  reduced  to  zero,  and  the  wages  increased  to 
infiuity.     This  is  obviously  absurd,  because  nothing  would 
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be  produced-but  starvation.  If,  omtlie  other  hand,  we  push 
to  its  limit  the  idea  that  longer  hours  and  lower  wages  would 
be  an  advantage,  we  arrive  at  the  conclusion  that  infinitely 
long  hours  (that  is,  continuous  work)  and  minimum  or  zero 
wages  would  be  the  best  all-round  solution,  a  conclusion  as 
absurd  as  the  other.  Nor  can  it  be  said  that  the  one  method 
^vould  benefit  the  worker  and  the  other  the  employer  ;  both 
would  suffer. 

It  is  obvious,  therefore,  that  there  are  other  considerations 
to  be  taken  into  account,  and  the  problem  is  a  much  bigger  one 
than  "  A  Working  Man  "  would  have  us  believe. 

It  is  interesting  to  notice  that  the  more  thoughtful  and 
sober  of  the  Labour  leaders  show  a  disposition  to  deprecate 
the  use  of  the  strike  as  an  everyday  weapon — probably 
influenced  by  the  unfortunate  experiences  gained  in  recent 
strikes.  Mr.  Ramsay  MacDonald,  for  instance,  dealing  with 
the  question  of  the  "  minimnm  wage  "  at  the  British  Asso- 
ciation, said  he  had  come  to  the  conclusion  that  the  best 
means  of  attaining  the  desired  end  was  voluntary  arrange- 
ment between  employers  and  workmen.  Compulsory 
arbitration,  in  his  opinion,  was  impracticable  in  this  country, 
owing  to  the  impossibility  of  enforcing  the  awards.  The 
difficulty  in  the  way  of  voluntary  arrangement  was  that  one 
or  two  employers  might  decline  to  be  parties  to  the  agreement, 
and  by  paying  lower  wages  would  be  able  to  undercut 
their  rivals  ;  this  could  be  overcome  by  imposing  the  terms, 
when  drawn  up  by  the  best  employers  and  workmen  in  a 
given  trade,  upon  the  whole  of  that  trade.  Sir  C.  Macara 
indirectly  supported  these  views,  stating  that  the  inquiry 
conducted  by  the  Industrial  Council,  of  which  he  was  a 
member,  into  the  observance  of  industrial  agreements 
had  conclusively  proved  that  when  perfect  organisation 
existed  on  both  sides,  disputes  were  usually  settled  without  a 
stoppage  of  work,  and  that  the  recent  industrial  unrest 
originated  with  trades  that  were  not  well  organised. 

As  bearing  on  the  "  drastic  proposal  "  outlined  above,  we 
may  also  quote  the  view  of  Mr.  Ramsay  Macdonald,  who 
laid  down  the  general  principle  that  the  reward  of  labour 
must  have  some  relation  to  the  mechanism  and  system  of 
industry  under  which  the  wage  operated.  They  must  not 
make  demands  for  minimum  wages  or  for  the  workers' 
share  of  industry  that  would  paralyse  the  industrial  system 
and  create  chaos. 

The  reckless  use  of  the  strike  was  condemned  at  the 
Trade  Union  Congress  last  week,  and  the  Syndicalists,  who 
advocate  a  general  strike  as  a  means  of  bringing  the  com- 
munity to  its  knees,  were  crushed  by  an  adverse  vote  of 
more  than  30  to  1.  We  trust,  therefore,  that  calmer  and 
wiser  counsels  will  prevail,  and  that  conciliation  and  agree- 
ment will  take  the  place  of  strikes  and  intimidation  in  the 
future. 


Superheat 


In  a  recent  article  in  the  Em/ineer,  ^Ir. 
C.  R.  King  has  much  to  say  on  the  effects 
Cylinder  ^^  superheat.  Unfortunately,  he  leases  his 
Power.  article  on  a  misconception,  and  appears  to 

be  arguing  on  the  basis  that  steam 
engineers  generally  proceed  on  the  assumption  that  the  bulk 
of  steam  matters,  and  that,  therefore,  a  pound  of  super- 
heated steam  will  do  more  work  than  a  pound  of  saturated 
steam  because,  being  more  bulky,  it  will  fill  the  cylinder  to 
cut-off  point  more  often,  This  notion  is  held  by  some 
people,  and,  indeed,  it  has  been  put  forward  editorially  in 
the  very  journal  in  which  Mr.  King's  article  appears,  if 
memory  correctly  serves.  But  the  assumption  thus  made  is 
not  universal.     Steam  men  of  experience  know  that  the  first 


thing  to  be  done  on  applying  superheat  to  a  fixed  cut-off  engine 
is  to  make  the  cut-off  take  place  later.  Automatic  engines 
do  this  for  themselves.  The  steam  engine  is  a  heat  engine, 
and  works  by  virtue  of  heat,  not  by  virtue  of  steam.  Steajn 
is  but  the  agent  by  which  the  heat  performs  work.  Bulk  in 
steam  is  not  in  itself  valuable  ;  it  is  only  heat  that  counts. 
Now,  per  cubic  foot  of  space  occupied  saturated  steam  con- 
tains more  heat  than  superheated  steam,  and  will  do  more 
work.  The  only  good  which  superheat  effects  is  to  maintain 
the  steam  in  the  free  molecular  state — i.e.,  not  in  the  form 
of  hot  water.  Water  molecules  possess  no  automatic  trans- 
latory  movement  by  virtue  of  the  heat  in  them.  Such  heat 
is  lost  for  purposes  of  work.  Only  when  the  molecules  are 
so  hot  that  they  will  travel  in  space  by  their  heat-generated 
power  of  automobility  can  they  do  work. 

When  steam  is  superheated  its  increment  of  heat  is  less 
than  its  increment  of  volume,  and  less  heat  can  enter  a 
given  cylinder  at  any  given  cut-off.  The  cut-off  must 
therefore  be  put  later.  In  the  saturated  steam  engine  the 
admission  space  contains  so  much  steam  and  so  much  water. 
This  hot  water  has  been  formed  by  cylinder  metal  action  during 
admission  :  it  is  killed  steam.  But  as  the  pressure  drops 
behind  the  moving  piston,  this  hot  water  begins  to  boil  and 
produce  steam  to  do  more  work,  though  at  a  great  expense  of 
heat,  the  ebullition  being  so  late  and  the  cylinder  being  a  bad 
place  in  which  to  raise  steam,  for  well-known  reasons.  From 
an  engine  with  an  unchangeable  cut-off,  the  most  work  can 
be  got  by  exceedingly  wet  steam,  but  the  economy  will  be 
very  poor. 

The  most  economical  engine  will  be  that  which  carries  its 
steam  dry  for  a  certain  undeteroiined  distance  between  the 
cut-off  and  the  exhaust  point.  The  further  the  superheat  or 
absolute  dryness  is  carried,  the  larger  must  be  the  cylinder. 
Large  cylinders  are  necessarily  less  economical  than  small 
cylinders,  losing  more  heat  by  radiation  and  other  causes. 
Some  engineers  are  content  if  the  steam  will  start  its  expan- 
sion just  superheated.  <)thers  like  it  to  carry  superheat  up 
to  exhaust  point,  and  others,  as  Mr.  King  points  out,  would 
even  exhaust  at  11  of  superheat.  So  let  the  point  be  some- 
where shorter  than  the  maximum  cylinder  would  demand, 
i.e.,  somewhere  along  the  curve  of  expansion.  Mr.  King  is 
quite  wrong  when  he  states  that  it  is  "  universally  accepted 
theory "  that  "  superheated  steam  increases  power  in  the 
cylinder."  The  contrary  has  been  put  forward  in  these 
columns  for  20  years.  Indeed,  superheat  has  never  been  put 
forward  in  these  columns  as  productive  of  economy  because 
of  any  thermodynamic  reason.  Thermodynamics  and 
entropy  have  nothing  to  do  with  practical  superheat.  Only 
engines  of  the  very  extreme  order,  demanding  more  care  than 
the  economy  warrants,  can  gain  fi'om  superheat  anything  but 
that  indirect  but  valuable  asset,  alisence  of  excessive  cylinder 
condensation. 

It  has  Ijeen  a  misfortune  for  steam  engineering  that  the 
academical  view  of  superheat,  viz.,  that  its  economy  is 
measured  by  the  raising  of  the  Xj  of  the  thermodynamic 
equation  of  efficiency,  has  been  supported  by  the  curious 
coincidence  of  Rankine's  calculated  thermodynamic  gain 
and  the  actual  secured  economy.  Rankiue  appears  to  have 
accepted  the  coincidence  as  a  proper  occurrence,  though  he 
had  something  to  say  which  showed  he  had  some  idea  there 
was  cylinder  condensation.  But  he  did  not  get  outside  the 
thermodynamic  field  in  "  The  Steam  Engine."  Except  that 
saturated  steam  entering  a  cylinder  implies  20  per  cent,  or 
more  of  water  also  when  expansion  begins,  saturated  steam 
would  not  show  more  power  than  superheated  steam  which 
only  carried  superheat  to  the  cut-off  point.  Most  moderate 
men  on  superheat  advocate  that  the  expansion  shall  start 
fully  drv,  which  means  that,  as  in  all  engines,  the  boiler  does 
all  the  work  up  to  cut-off  point  and  the  steam  in  the  cylinder 
does  all  the  work  during  expansion. 

Sujierheat  will  undoubtedly  give  economy,  but  not  from 
thermodynamic  causes.  We  fear  Mr.  King  is  only  tilting 
at  a  windmill  that  has  long  faced  no  wind,  for  only  a  few 
cranks  ever  did  place  any  credence  in  the  bulk  theory  of 
superheat  action.  The  reduced  work  per  unit  volume  of 
superheated  steam  has  almost  invariably  been  met  by  later 
cut  off.  Higher  pressure  is  not  usually  possible  in  converted 
engines ;  and  only  in  plants  new  ab  initio  is  it  usually 
practicable  to  put  in  a  bigger  cylinder  or  use  a  higher  pressure 
than  is  usual  in  current  practice  with  saturated  steam. 
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().\  Thursday  last  week  Section  (J  joined  Section  A  to  hear 
I'rof.  t'alleiidar's  presidential  address,  which  was  abstracted 
in  our  last  issue.  At  the  conclusion  of  the  address  Lord 
Itayleiirh,  proposing  a  vote  of  thanks,  said  that  Prof. 
("allendar's  references  to  Sadi  Carnot  were  perfectly  justified  : 
it,  was  imiK'Ssible  to  value  Carnot's  work  too  hif;hly.  He 
doubted  whether  in  using  the  word  "caloric"  Carnot 
intended  to  convey  the  same  meaning  as  that  which  could  at 
this  date,  in  view  of  subsequent  discoveries,  he  attributed  to 
it.  Nevertheless,  Carnot's  work  held  good  to-day.  In 
speaking  of  the  X-rays,  it  was  worth  remarking  that 
even  now,  l.'j  years  after  their  discovery,  it  was  doubtful 
whether  they  were  undnlatory  or  corpuscular  in  their 
character. 

On  Friday  the  joint  discussion  (Sections  A  and  (i)  on 
wireless  telegraphy  took  place  ;  this  was  regarded — at  any 
rate,  by  the  engineering  profession — as  the  principal  feature 
of  last  week's  proceedings,  and  we  have,  therefore,  devoted 
much  space  to  the  report  of  Prof.  Fleming's  introductory 
remarks  and  to  the  contributions  of  other  authorities  to  the 
discussion.  There  followed  a  pafx-'r  by  Dr.  I'kcles  and  Mr. 
A.  .1.  ^fakower  on  "The  Production  of  Electrical  Oscilla- 
tions by  Spark-daps  immersed  in  liuiming  Ijiquids,"  and 
one  by  Prof.  Keniielly  and  .Mr.  (I.  W.  Pierce  on  "  The 
Imi)edance  of  'i'elephone  Receivers  a.s  affected  by  the  iFotion 
of  their  Diaphragms;"  and  Prof.  .T.  T.  IForris  read  .i  pajjer 
on  ''  A  Method  of  Measuring  Wind  Velocities  by  Means  of 
AVires  Heated  by  Electricity  and  Exposed  to  the  Wind." 
Hy  measuring  the  temperature  of  the  wind  as  it  strikes  the 
wires,  and  the  current  required  to  maintain  exactly  constant 
the  temperature  of  the  wires,  an  exact  measure  of  the 
velocity  of  the  wind  is  obtained. 

Tn  Section  A,  on  Thursday,  several  electro-physical  papers 
were  read,  including  one  by  Prof.  1\.  A.  Millikan  on  "  The 
Discharge  by  Ultra-Violet  Light  of  High-.'^peed  Electrons." 

On  Thursday  evening  there  was  a  reception  by  the  Lord 
Provost,  which  was  attended  by  most  of  the  members. 

On  Friday  evening  Prof.  Hragg,  of  Leeds  University, 
delivered  an  "  Evening  Discourse  "  on  "  Radiations  Old  and 
New,"  which  was  well  illustrated  with  experiments  and 
lantern  slides ;  amongst  the  latter,  photographs  by  Mr. 
C.  T.  R.  WilsDu,  showing  liy  means  of  condensed  moisture 
in  the  atmosphere  the  path  of  the  .Vlpha  rays,  were  much 
appreciated. 

Saturday  was  wholly  devoted  to  excursions  in  the  neigh- 
bourhood of  Dundee. 

At  a  meeting  of  the  General  Committee  on  Friday,  Sir 
W.  H.  White,  IvCB.,  F.R.S.,  was  elected  President  for 
next  year's  meeting  at  Birmingham. 


In  his  address  to  Section  F  (Economic  Science  and  Statis- 
tical Section).  Sir  Hexrt  H.  CrxyxoHAJiE,  K.C.B.,  said 
that  Auguste  Comte  was  one  of  the  earliest  writers  who 
maintained  that  the  social  and  political  sciences  were  subject 
to  laws  just  as  exact,  though  more  complicated,  as  the  laws 
wliich  govern  the  physical  sciences  ;  and  he  formulated  the 
celebrated  principle  of  the  three  phases  of  thought. 
According  to  this  view  all  sciences  commence  with  a  theolo- 
gical stage,  pass  through  a  metaphysical  stage,  and  end 
by  becoming  positive. 

"  One  of  the  signs  that  a  science  has  passed  into  the 
positive  stage  is  that  it  has  been  subjected  to  the  laws  of 
mathematics.  Mechanics,  physics,  chemistry  and  electricity 
have  long  since  been  treated  mathematically.  Biology  has 
only  recently  Ijegun  to  receive  mathematical  treatment.'  .  .  . 
But  all  the  social  sciences  are  for  the  most  part  still  in  the 
metaphysical  stage.  The  doctrine  of  the  divine  right  of 
kings  has  only  disappeared  in  order  to  be  replaced  by  the 
doctrine  of  the  divine  right  of  majorities.  Yet  from  a 
positive  point  of  view  neither  of  these  stands  on  a  footing 
much  firmer  than  that  of  the  other.  The  '  duty  of  obedience 
to  authority  '  and  the  '  right  of  resistance  '  are  in  the  same 
condition.  The  '  right  to  work,'  '  the  right  to  live,'  '  the 
right  to  a  living  wage,'  '  the  right  to  the  vote  '  are  all  meta- 
physical  propositions    assumed    as    axiomatic    by    various 


energetic  writers  and  speakers,  and  are  usually  advanced 
with  a  dogmatism  jiroportioned  to  the  uncertainty  of  their 
foundation.  Yet  on  what  basis  do  they  rest  !'  One  might 
with  etpial  cogeTicy  declare  for  '  the  right  of  the  stronger  to 
destroy  the  weaker,'  '  the  duty  to  improve  the  race  by  {jer- 
niitting  and  encouraging  the  forcible  elimination  of  the 
unfit.'  .  .  .  Another  example  is  the  mctJi]>hysical  aphorism 
that  every  right  involves  a  corresponding  duty,  so  that  if  I 
have  a  right  to  do  a  thing  it  is  the  duty  of  others  concerned 
in  the  action  to  let  me  do  it.  This  axiom  seems  at  first  sight 
to  have  a  certain  amount  of  plausibility.  But  does  it  follow, 
from  the  fact  that  J  ha\c  a  right  to  kill  ray  ducks,  that  it  is 
their  duty  to  come  and  be  killed  ?  .  .  .  Thus  also  the  right 
to  individual  property,  the  right  to  an  equality  of  enjoyment, 
the  right  to  an  equality  of  opportunity,  the  right  of  an 
individual  to  be  considered  as  an  end  in  himself,  the  duty  of 
an  individual  to  be  considered  only  as  jiart  of  an  organised 
society,  arc  all  metaphysical  assumptions  having  no  firm 
positive  basis.  Ef[ually  baseless  is  the  axiom  that  wherever 
the  State  enjoins  a  duty,  as  on  a  parent  to  educate  his 
children,  the  State  ought  to  pay  for  it;  or  that  a  local 
authority  contributing  funds  to  an  object  has  a  right  in  every 
ca.se  to  interfere  with  their  administration.  Yet  these  are 
mere  chance  spetninens  of  the  ]X)litical  dogmas  that  have  for 
years  been  flying  about,  and  which  emphasise  the  undoubted 
fact  that  politics  and  social  science  have  not  yet  entered  the 
positive  stage  of  thought." 

"  I  n  what  stage  is  Political  Economy  ?  It  appears  still  to  be 
the  battle-ground  of  opiiosite  schools.  Some  there  are  who  tell 
us  that  it  has  '  gone  to  Saturn.'  ...  Is  it  meant  that  the 
so-called  laws  of  economics  are  not  laws  at  all,  and  that  the 
whole  i)retended  science  is  built  on  false  foundations  ?  Or  is 
it  meant  that  those  engaged  in  the  practical  ]jolitics  of  the 
country  have  resolved  to  legislate  in  tlefiance  of  the  laws  of 
economics,  and  to  settle  the  problems  of  free  trade  and  pro- 
tection, the  taxation  of  fixed  and  movable  property,  and  the 
regulation  of  wages,  as  though  these  problems  were  not  sub- 
ject«d  to  any  natural  laws  at  all  ?  The  latter  position  would, 
of  course,  be  particularly  dangerous  if  it  turned  out  that 
there  were  laws,  and  that  those  laws  were  being  ignored." 

"  I  suppose  most  economists  would  agree  that  (provided 
suitiible  meanings  are  given  to  the  words)  '  wages  in  a  free 
market  depend  upon  the  demand  and  supply  of  labour.'  \ 
legislature,  wishing  to  remedy  social  inequalities  and  evils, 
might  resolve  to  render  the  market  no  longer  free — to  impose 
a  minimum  wage,  or  to  put  a  tax  upon  wages,  or  in  other 
ways  to  regulate  them  by  statute.  And  legislation  might  go 
so  far  as  to  render  wages  wholly  dependent  on  scales  fixed  by 
authority  or  by  custom.  Or,  again,  a  powerful  combination, 
either  of  employers  or  of  workmen,  might  unite  to  fix  rates 
of  wages  and  render  it  impossible  in  practice  for  any  other 
rates  to  be  paid.  Systems  established  by  these  means  might 
be  wise  or  foolish,  beneficial  or  injurious.  But  could  it  be 
said  that  the  authors  of  them  had  succeeded  in  sending 
Political  Economy  to  Saturn  ?  Certainly  not.  They  might 
have  rendered  inapplicable  that  chapter  of  Political  Economy 
which  deals  with  price  as  fixed  by  exchange  in  a  free  market, 
but  only  to  bring  the  case  under  the  next  chapter,  entitled 
"  Price  as  Fixed  under  Conditions  of  Monopoly."  The 
Political  Economy  would  be  there  surely  enough,  with  its 
laws,  and  with  their  consequences  for  those  who  ignore  its 
teachings." 

"If  political  action  be  taken  in  the  field  of  economics  such 
action  will,  whether  the  authors  of  it  wish  it  or  not,  be 
governed  by  the  laws  of  economics,  and  those  who  purpose 
such  action  must  consider  what  effect  it  will  have  on  the  flow 
and  investment  of  capital,  the  demand  for  commodities,  and, 
in  fact,  duly  take  into  account  the  whole  problem.  For,  if 
they  do  not,  it  is  not  the  laws  of  supply  and  demand  that 
will  go  to  Saturn.  Again,  before  setting  a  scheme  of  taxation 
we  ought  to  study  the  cases  in  which  a,  tax  levied  on  one 
class  falls  on  another,  as,  for  instance,  a  tax  intended  to  be 
paid  by  landlords,  which  really  falls  upon  their  tenants  : 
taxes  levied  on  tenants  which  fall  on  their  landlords ; 
taxes  levied  on  producers  that  can  be  shown  ultimately  to  fall 
on  consumers',  and  taxes  levied  upon  commodities  that 
can  be  shown  to  fall  on  the  workmen  by  whom  they  are 
produced.  For  a  tax  often  resembles  an  arrow  shot  into  the 
air  ;  though  apparently  aimed  in  a  definite  direction  it  may 
fall  one  knows  not  where,  obedient  to  the  laws  of  the  incidence 
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of  taxation,  just  as  an  arrow  in  its  flight  is  subject  to  the 
inflexible  laws  of  air  resistance,  friction  and  gravity." 

The  President  proceeded  to  estabUsh  his  claim  for  economics 
to  come  among  the  exact  sciences  by  the  surest  test  that  can 
be  applied — namely,  its  capabUity  of  being  demonstrated  by 
means  of  geometry  and  mathematics,  and  affirmed  the  truth 
that  national  economics  is  subject  to  laws  as  exact  and 
unfailing  as  the  laws  of  physics,  chemistry  or  engineering, 
which,  if  neglected  liy  political  engineers,  will  as  certainly 
bring  the  State  to  ruin  as  the  miscalculation  of  a  mechanical 
engineer  in  designing  a  boiler,  or  of  a  civil  engineer  in  design- 
ing a  bridge. 

On  Thursday,  September  oth,  after  the  Presidential 
address  to  Section  G,  by  Prof.  Archibald  Barr,  a  note  by 
Prof.  Thornton  on  the  "  Ignition  of  Gaseous  Mixtures  by 
Momentary  Electric  Arcs,"  was  read  and  briefly  discussed, 
and  also  the  report  of  the  Committee  on  Gaseous  Explosions. 

Prof.  Thornton'a  note  described  an  investigation  of  the  least 
currents,  direct  and  alternating:,  which  were  required  to  ignite 
gaseous  mixtures  at  different  voltages  and  frequencies.  The  lower 
and  upper  limits  of  mixture  within  which  ignition  was  possible 
were  found  to  be  i"25  and  14  per  cent,  for  fire-damp  in  air,  6  and 
40  per  cent,  for  coal  gas.  There  was  a  well-defined  maximum  of 
sensitiveness  to  ignition  at  7  per  cent,  in  the  former,  8'5  per  cent, 
in  the  latter.  With  direct  voltage  the  least  igniting  current  was 
approximately  proportional  to  the  reciprocal  of  the  voltage  ;  with 
alternating  voltage  the  frequency  was  of  more  importance,  and  the 
current  remained  constant  over  a  long  range  of  voltage,  being 
higher  for  methane  than  for  coal  gas.  The  energy  of  spark  which 
would  just  ignite  the  most  sensitive  mixtures  was  about  010  joule, 
corresponding  to  the  combustion  of  37  c.c.  of  an  11  per  cent,  mix- 
ture of  coal  'gas.  Single  sparks  therefore  gave  relatively  poor 
ignition. 

It  would  appear  from  the  results  that  when  alternating  current 
is  used  for  signalling  or  when  there  is  no  continuous  sparking  at 
a  contact,  the  risk  from  electrical  signalling  in  coal  mines  is 
extremely  small.  Where  there  is  sparking  as  at  a  vibrating  contact 
the  bells  must  be  enclosed  in  flame-proof  cases,  or  be  situated  in 
places  which  cannot  be  reached  by  fire-damp  in  mixtures  approach- 
ing i  per  cent. 

One  of  the  most  important  events  of  the  meeting  was  the 
joint  discussion  on  Friday,  in  Sections  A  and  G,  on  the 
scientific  theory  and  outstanding  problems  of  wireless 
telegraphy,  of  which  we  give  a  report. 

Prof.  J.  A.  Fleming,  D.Sc,  F.R.S.,  presented  the  sub- 
ject, of  which  he  is,  of  course,  a  master,  in  a  very  complete 
address,  which  was  a  summary  of  the  printed  paper,  and  was 
concluded  by  a  set  of  queries  as  to  the  points  which  require 
elucidation,  and  a  strong  appeal  for  a  competent  committee 
to  arrange  experiments  (which  would,  of  course,  extend  over 
thousjinds of  miles)  to  investigate  them. 


Tlie  Scientific  Tlieory  and  OutstandiDg  Problems  of 
Wireless  Telegraphy. 

By  J.  A.  Fleming,  M.A.,  D.Sc,  F.E.S.,  Professor  of  Electrical 
Engineering  in  the  University  of  London, 
(SivtU'ii.s  A  and   G.  AUtrart.) 
Experts  in  radiotelee-raphy  are   well   aware  that   many   of  the 
scientific  phenomena  are  imperfectly  understood.     If  we  are  to  over- 
come present  difficulties  and  limitations  and  make  fresh  advances,  it 
can  only  be  by  a  thorough  comprehension  of  the  physios  of  wireless 
telegraphy.     Hence  it  will  be  more  to  our  advantage  to  bring  com- 
bined scientific  thoughts  to  bear  upon  the  matters  on  which  even 
leading  experts  differ  or  are  ignorant,  rather  than  let  our  symposium 
resolve  itself   into   a   discussion   on  apparatus  or  systems  or  the 
recitation  of  performances  and  the  record  of  results. 

With  the  exception  of  a  small  number  of  stations  using  the 
Duddell-Poulsen  arc  generator,  nearly  all  the  practical  wireless 
telegraphy  in  the  world  is  at  present  (1912)  conducted  by  the 
following  apparatus : — 

At  each  station  there  is  a  transmitter  which  comprises  three 
elements  : — 

1.  A  source  of  high  electromotive  force  which  may  be  a  con- 
tinuous current  dynamo  and  storage  battery,  an  alternator  and 
transformer,  or  a  battery  and  induction  coil  giving  continuous, 
alternating  or  interrupted  high-tension  electromotive  force, 

2.  A  condenser  in  which  the  generator  stores  an  electric  charge 
to  be  suddenly  released  when  a  certain  potential  is  attained 
across  a  spark  gap  in  the  form  of  an  electric  discharge  passing 
through  a  coil  in  series  with  the  condenser. 

3.  An  open  or  radiative  circuit  coupled  to  the  condenser  circuit, 
comprising  an  antenna  or  arrangement  of  elevated  air  wires,  a 
balancing  capacity  or  counterpoise  often  buried  in  the  earth,  the 
two  being  connected  through  an  adjustable  inductance  coil. 

At  the  receiving  station  we  have  also  three  elements  : — 
1 .  An  absorbing  antenna  by  which  the  radiation  from  the  trans- 
nutter  is  picked  up,  creating  in  it  high-frequency  oscillations. 


2.  A  condenser  circuit  having  variable  capacity  and  inductance 
coupled  to  the  antenna  and  syntonised  to  it. 

3.  Some  form  of  oscillation  detector  connected  in  series  or 
parallel  with  the  above  condenser  which  is  affected  by  the  oscilla- 
tionf  and  seta  in  operation  a  recording  or  indicating  device  which 
makes  a  visible  or  audible  signal. 

Generally  speaking,  at  any  one  station  the  radiating  and  absorb- 
ing antenna-  are  one  and  the  same,  and  used  for  both  purposes 
alternately,  and  each  station  has  both  transmitting  and  receiving 
apparatus.  The  functions  are,  however,  not  identical.  What  is 
refjuired  in  the  transmitting  antenna  is  a  certain  height  and  also 
free  or  insulated  ends.  In  the  receiving  antenna,  not  only  height 
but  surface  is  required,  although  this  antenna  can  be  laid  parallel 
with  and  close  to  the  earth  and  earthed  at  both  ends  ;  but  provided 
it  is  half  a  wave  length  in  length  it  wUl  still  absorb  a  con- 
siderable amount  of  energy  from  electric  waves  arriving  in  its  own 
direction. 

The  antenna  consists  of  a  large  number  of  hard-drawn  copper 
wires,  which  are  upheld  by  masts  or  towers  in  such  fashion  that 
the  wires  form  a  sort  of  fan  elevated  in  the  air  ;  or  they  may  rise 
up  for  a  certain  height  and  then  be  bent  downward  on  all  sides, 
like  the  ribs  of  an  umbrella.  In  the  case  of  our  battleships,  they 
are  groups  of  parallel  wires  kept  separate  by  wooden  stars  and 
stretched  between  the  masts  and  then  led  downwards  to  the  bow 
and  stern  of  the  ship.  In  the  high-power  Marconi  stations,  they 
rise  up  vertically  for  a  certain  distance  and  are  then  stretched  hori- 
zontally for  a  distance  about  five  times  greater,  parallel  with  the 
ground. 

In  long-distance  stations  the  wooden  or  steel  lattice  towers  or 
tubular  masts  reijuired  to  sustain  these  wires  are  elaborate  struc- 
tures 100  to  400  ft,  or  more  in  height,  and  have  to  be  well  stayed  to 
resist  wind. 

Associated  with  the  antenna  is  a  counterpoise  or  balancing 
capacity,  which  may  consist  of  insulated  wires  stretched  a  little 
way  above  the  earth,  or  radiating  wires  or  metal  nets  laid  in  the 
earth,  or  sheets  or  nets  of  metal  laid  on  the  ground,  or  even  the  metal 
hull  of  a  ship. 

This  counterpoise  is  connected  to  the  antenna  through  a  variable 
inductance  coil.  In  virtue  of  the  capacity  of  the  antenna  with 
respect  to  the  earth  or  the  counterpoise,  the  whole  system  has  a 
natural  time  period  of  electrical  oscillation.  It  may  be  compared 
with  an  elastic  steel  strip  held  at  the  bottom  in  a  vice  and  loaded 
at  the  top,  which  can  be  set  in  vibration  by  small  blows 
administered  to  it  at  the  proper  rate. 

There  are  certain  rates  of  antenna  oscillation  reserved  for  certain 
purposes.  Thus,  for  ship  or  coast  signalling,  antenna;  are  used 
having  natural  time  periods  of  one-millionth  or  one  half-millionth 
of  a  second,  and  for  large  power  stations  the  time  period  may  be  as 
large  as  one  hundred-thousandth  or  one  fifty-thousandth  of  a  second. 

In  nearly  all  cases  these  oscillations  are  excited  in  the  antenna 
by  the  intermittent  discharge  of  a  condenser.  They  are  therefore 
damped  or  decadent  trains  of  free  oscillations,  separated  by  intervals 
of  silence.  The  group  frequency  as  it  is  called,  or  number  of  the 
trains  of  oscillations  is  now  usually  500  to  1,000,  since  when  using 
the  telephone  as  a  receiver  the  group  frequency  is  preferably  that 
frequency  for  which  the  telephone  is  most  sensitive.  Each  train  of 
oscillations  may  comprise  30,  50  or  100  oscillations  having  the 
antenna  frequency.  The  antenna  is,  therefore,  set  in  electrical 
vibration,  so  that  trains  of  electric  currents  run  up  and  down  it 
intermittently,  say,  500  times  a  second,  each  train  consisting  of  ,")0 
or  more  decadent  oscillations,  whilst  each  oscillation  or  single 
current  occupies  a  time  between  one  fifty-thousandth  of  a  second 
and  one  two-millionth  of  a  second  for  its  complete  to  and  fro  cycle. 

These  high-frequency  currents  in  the  antenna  are  created  by  the 
induction  of  a  nearly  dead-beat  or  else  an  oscillatory  discharge  of  a 
condenser.  In  small  installations  the  condenser  is  a  collection  of 
Leyden  jars,  or,  more  conveniently,  glass  plates  coated  with  thin 
sheet  zinc  or  tin,  the  plates  being  immersed  in  a  metal  or  stoneware 
box  of  oil.  In  the  case  of  some  high-power  stations,  Mr.  Marconi 
employs  large  air  condensers  consisting  of  sheets  of  metal  hung  up 
on  insulators  in  a  room.  At  Nauen  and  at  the  Eiffel  Tower  stations 
tubular  or  plate-glass  condensers  are  used. 

The  condenser  is  charged  by  the  source  of  electromotive  force  to 
a  high  potential,  and  then  discharged  across  a  spark  gap,  with  or 
without  oscillations,  and  this  discharge  passes  through  a  coil  which 
may  be  one  coil  of  a  two-coil  transformer,  the  secondary  being 
inserted  in  the  circuit  of  the  antenna,  or  else  a  single-coil  trans- 
former, then  called  an  auto-transformer,  may  be  made  to  do  duty 
for  the  two  separate  coils  in  the  circuits  of  the  antenna  and  the 
storage  condenser. 

An  important  element  is  the  spark  gap.  In  early  days  when 
only  small  powers  were  employed,  this  consisted  simply  of  two 
stationary  bra«s  balls.  When  large  power  first  began  to  be  applied 
as  at  the  Poldhu  Station  in  1901,  it  was  soon  found  that  the 
oscillatory  discharge  started  an  electric  arc  across  the  balls  which 
had  to  be  extinguished  before  the  condenser  could  again  become 
charged.  Also  the  balls  became  rapidly  worn  away.  To  remedy 
these  defects  various  inventions  were  introduced.  An  air  blast  was 
applied  to  the  spark  gap  to  quench  the  arc, 

I  devised  for  the  Marconi  Co,  in  1902  a  discharger  with  revolving 
balls  or  disks  driven  by  an  electric  motor  which  overcame  some  of 
the  difficulties,  and  this  type  of  slowly  rotating  disk  discharger 
using  low-frequency  sparks  was  used  for  some  considerable  time  at 
Poldhu.  Later  on  Mr.  Marconi  invented  his  high-speed  studded  disk 
discharger,  which  is  far  more  efficient,  and  creates  a  quenched  musical 
spark  of  the  required  character.  In  this  discharger  a  steel  disk 
having  studs  on  it  revolves  at  a  high  speed  between  two  other 
revolving  electrodes  and  the  passage  of  the  studs  starts  a  condenser 
discharge  in  which  any  true  arc  is  instantly  quenched.  The  kind 
of  discharge  required  for  effective  work  is  one  in  which  rapidly 
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repeated,  ntrontr,  highly  damped  dlscharpes  take  place  in  the 
primary  condenBcr  circuit,  and  these  excite  prolonKed  trainB  of  free 
OBoillations  in  the  antenna.  This  io  only  possible  if  any  true  arc 
discharge  in  the  primary  circuit  is  entirely  prevented. 

This  is  also  achieved  by  the  Wien  or  Tulefunken,  the  Peukcrt 
and  Von  1,1'pol  discharprcrs  consistintr  of  flat  metal  plates  in  close 
proximity.  In  these  dischartrers  the  discharges  succeed  each  other 
with  preat  regularity  and  at  the  rate  of  several  hundred  per  second. 
When  the  condenser  circuit  is  properly  tuned  to  the  antenna  cir- 
cuit and  coupled  to  it  not  too  strongly  (with  about  2ii  i)er  cent, 
coupling),  we  have  powerful  intermittent  oscillations  set  up  in  the 
antenna,  each  trroup  beinij  very  feebly  damped  and  of  uniform 
oscillation  freiiiiency.  These  rapidly  succcedinpr  groups  of  oscilla- 
tions are  cut  up  into  groups  of  gronpa  in  accordance  with  the 
signals  of  the  Morse  alphabet  by  means  of  a  key  placed  in  some 
jiart  of  the  circuit.  Although  nearly  all  the  radiotelegraphy  in 
the  world  is  now  conducted  by  means  of  these  intermittent  con- 
denser oscillations,  great  efforts  are  being  made  to  perfect  suitable 
high-frequency  high-power  alternators,  and  the  advent  of  a 
commercial  nuxchine  of  this  kind  will  no  doubt  make  it  a  formidable 
rival  to  the  existing  methods. 

In  the  sending  antenna  we  have  very  powerful  high-frequency 
currents  at  the  base  and  high  potentials  at  the  free  or  upper  end. 
Even  in  small  stations  the  sending  antenna  current  may  have  a 
value  of  5  to  In  amperes,  whilst  in  large  stations  the  antenna 
current  at  the  earthed  end  is  TiO  to  lOd amperes  and  large  enough  to 
raise  to  incandescence  quite  large  rods  of  arc  light  carbon. 

There  is,  therefore,  a  considerable  expenditure  of  power  on  the 
antenna.  Part  of  this  is  spent  in  heating  the  antenna,  but  a  large 
proportion  is  radiated.  Nevertheless  the  over-all  efficiency  of  the 
usual  wireless  telegraph  transmitter  using  the  ordinary  unquenched 
condenser  8|)ark,  meaning  by  that  the  ratio  of  power  radiated  from 
the  antenna  to  power  supplied  by  the  operating  dynamo  or  battery, 
ia  at  present  probably  not  more  than  20  per  cent,  to  2'>  per  cent, 
in  actual  practice,  though  much  higher  efficiencies,  even  up  to 
7!)  per  cent.,  have  been  claimed  for  the  quenched-spark  system. 
But  the  evidence  for  these  high  efficiencies  is  somewhat  imperfect. 

An  extremely  small  fraction  of  the  whole  radiated  energy  is 
picked  up  by  the  receiving  antenna.  In  the  latter  we  have  currents 
created  which  are  measured  in  micro-amperes,  or,  at  best,  in  frac- 
tions of  a  milliampere.  If  the  receiving  antenna  is  properly  tuned 
to  a  closed  condenser  circuit  inductively  coupled  to  it,  the  energy 
picked  up  by  the  receiving  antenna  accumulates  in  the  associated 
condenser  circuit. 

In  this  last  we  then  have  feeble  currents  circulating  which 
imitate  in  mode  of  variation  those  of  the  distant  transmitting 
antenna.  To  detect  them,  it  is  now  most  usual  to  employ  a  telephone 
in  series  with  some  form  of  current  rectifier,  which  is  shunted 
across  the  condenser  in  the  closed  secondary  receiving  circuit,  or  else 
some  form  of  current-operated  detector,  such  as  Marconi's  magnetic 
detector  which  is  placed  in  the  condenser  circuit. 

It  we  merely  connect  a  telephone  across  the  condenser  circuit, 
no  sound  will  be  produced  in  it,  because  the  frequency  of  the  current 
oscillations  in  the  receiving  condenser  circuit  is  too  high  to  affect  a 
telephone.  If,  however,  we  insert  some  deifice  in  series  with  the 
telephone  which  acts  like  a  valve,  it  will  rectify  the  groups  of 
oscillations  into  prolonged  gushes  of  electricity  in  one  direction, 
which,  coming  at  the  rate  of  the  much  lower  spark  frequency,  say, 
about  600  or  1,000  per  second,  create  in  the  telephone  a  shrill  sound. 
As  these  groups  are  interrupted  at  the  sending  station  in  accordance 
with  the  Morse  signals,  the  receiving  operator  hears  long  or  short 
musical  sounds  which  he  can  interpret  into  the  letters  of  the 
alphabet. 

Amongst  the  rectifiers  much  used  my  own  oscillation  valve 
invented  in  1!I04,  or  glow  lamp  detector,  is  an  interesting  example. 
It  consists  of  a  little  electric  glow  lamp,  having  a  metal  plate  or 
cylinder  sealed  into  the  glass  bulb.  When  the  filament  is  incan- 
descent the  space  between  the  filament  and  the  plate  has  a  uni- 
directional conductivity,  and  will  allow  negative  electricity  to 
pass  from  the  filament  to  the  plate  but  not  in  the  opposite 
direction. 

Another  large  class  of  oscillation  rectifiers,  are  the  crystal  and 
contact  rectifiers,  the  first  of  which,  viz.,  carborundum,  was  dis- 
covered by  Dunwoody,  others  by  Pierce  and  Pickard.  Thus,  for 
instance,  a  copper  pjint  pressed  against  a  small  mass  of  molyb- 
denite is  a  good  rectifier.  Also  the  minerals  chalcopyrite,  zincite, 
bornite,  anatase  and  hessite  possess  similar  properties,  and  a  very 
sensitive  rectifier  is  made  by  a  slight  contact  between  two  small 
masses  of  zincite  and  bornite.  Another  rectifier  is  the  galena- 
plumbago  rectifier  Also  a  gold  point  pressed  very  lightly  against 
an  artificial  surface  of  iron  pyrites  (ferric  disulphide)  makes  an 
excellent  detector. 

In  spite  of  much  valuable  work  done  by  Prof.  G.  W.  Pierce, 
G.  W.  Pickard  and  others  the  action  of  these  crystal  rectifiers  is  by 
no  means  fully  elucidated.  It  appears  not  to  be  thermoelectric, 
since  in  general  the  rectified  current  is  in  the  opposite  direction 
to  the  thermoelectric  current  produced  by  heating  the  junction. 

In  addition  to  these  glow-lamp  and  crystal  rectifiers  another 
much  used  detector  is  Marconi's  magnetic  detector  in  which  a 
slowly  moving  band  of  iron  wires  passes  across  the  poles  of  a  pair 
of  horseshoe  magnets.  The  wire  at  that  place  is  embraced  by  two 
other  coils  of  wire — one  in  series  with  the  oscillating  circuit  of  the 
receiver  and  the  other  with  a  telephone.  When  trains  of  oscilla- 
tions are  set  up  in  the  receiving  antenna  a  listener  at  the  telephone 
hears  a  sound  due  to  the  sudden  change  in  the  magnetic  state  of 
the  iron.  The  simplicity  and  absence  of  any  dilfioult  adjustments 
make  this  magnetic  detector  one  of  the  most  useful  for  general 
purposes. 

The  wireless  message  ia  thus  picked  up  at  the  receiving  station 
by  hearing  telephonic  sounds  due  to  a  greater  or  less  number  of 


trains  of  high-frequency  OBcillations  in  the  transmitting  antenna 
corresponding  to  <lit.i/it'.i  or  ilu/n  in  the  Morse  alphabet. 

These  long  or  short  groups  of  oscillations  in  the  transmitting 
anteina  create  similar  groups  in  the  receiving  antenna,  which  when 
rectified  cause  gushes  of  electricity  in  one  direction  through  the 
telephone,  and  therefore  make  sounds  like  ticks  or  musical  notes  of 
long  or  short  duration.  The  pitch  of  this  note  is  the  frequency  of 
the  spark  at  the  sending  station. 

One  of  the  practical  difficulties  not  yet  quite  overcome,  is  the  inven- 
tion of  a  suitably  simple  and  sensitive  ru/l  signal.  At  present  the 
operators  have  to  sit  with  the  telephone  on  their  heads  waiting  for 
any  message  which  may  begin,  and  this  is  expert  work  which 
cannot  be  deputed  to  anyone  else."  Another  requirement  is  a 
simple  and  yet  sensitive  relay  by  which  the  messages  may  be 
printed  on  paper  tape.  The  photographic  method  employing  the 
Kiuthoven  galvanometer  is  effective  but  rather  elaborate. 

The  recently  invented  alternating-current  resonance  relay  of  Dr. 
Kapp  and  Mr.  H.  Von  Kramerissensitive,  and  can  be  operated  with  an 
alternating  current  having  a  frequency  of  about  inO,  and  one-fifth 
of  a  milliampere  in  value.  What  is  reciuired  is  a  relay  sensitive  to 
currents  of  a  frefjuency  varying  between  50  and  .000  or  so,  and 
a  strength  of  about  one-tenth  of  a  microampere. 

Having  thus  outlined  the  manner  in  which  the  radiotelegraphic 
message  is  sent,  I  now  pass  on  to  propound  for  your  discussion 
certain  imperfectly  solved  scientific  questiona.  The  first  of 
these  is : — 

By  what  mechanism  or  process  are  the  signals  conveyed  across 
the  intervening  s|)acc  between  the  transmitter  and  the  receiver  .' 
Most  persons  would  say,  at  once,  by  electromagnetic  or  Hertzian 
waves,  produced  in  the  a>ther,  and  the  answer  is  no  doubt  correct 
as  far  as  it  goes.  The  action  of  the  sending  antenna  on  the  receiving 
antenna  is  not  merely  an  instance  of  one  electric  current  inducing 
another  in  a  secondary  circuit  as  in  the  magnetic  induction  form 
of  telegraphy.  In  radiotelegraphy  the  energy  sent  out  from  the 
sender,  no  doubt,  departs  from  it  entirely  and  exists  for  a  time  in 
a  medium  before  it  reaches  the  receiver.  The  question  is  what  is 
that  medium  ?  The  whole  of  the  actions  in  the  sending  antenna  by 
which  the  distance  effect  is  produced  are  consistent  with  the 
assumption  that  electromagnetic  waves  are  sent  out  from  it.  But 
are  these  waves,  strictly  speaking,  Hertzian  waves  or  space  waves  ? 
What  part,  if  any,  does  the  earth  play  in  the  process/  Are  the 
very  long  distances  which  can  be  covered  by  modern  radiotelegraphy 
consistent  with  the  properties  of  pure  Maxwellian  or  Hertzian  waves 
produced  in  the  ather  .'  These  are  the  first  unsettled  questions  I 
wish  to  throw  down  for  discussion.  As  soon  as  transatlantic 
signals  had  been  received  by  the  means  already  described,  physicists 
began  to  ask  how  such  waves,  if  they  are  true  electromsignetic 
waves,  are  propagated  one-eighth  of  the  way  round  the  earth.  Since 
then  .'^fr.  Marconi  has  achieved  the  feat  of  receiving  signals  in 
South  America  from  his  Clifden  station  in  Ireland  at  a  distance  of 
6,000  miles.  The  problem  now  is  to  explain  how  this  effect  travels 
one-quarter  of  the  way  round  the  earth.  It  suggests  at  once  the 
query,  could  it  go  half-way  round .'  Can  wireless  signals  be 
received  in  New  Zealand  from  England,  and  may  we  look  forward 
not  merely  to  transatlantic  or  transpacific,  but  to  transterrestrial 
wireless  telegraphy  to  the  Antii)odes  as  a  practical  possibility .' 
The  answer  to  these  ciuestions  is  necessarily  connected  with  that 
to  the  more  general  question,  how  does  the  sending  antenna 
affect  the  receiving  antenna  at  any  distance .'  In  a  year 
or  more,  when  the  Imperial  wireless  scheme  comes  into  operation 
and  the  long-distance  stations  are  completed,  London  will  speak  to 
Aden  ;  Aden  to  Bangalore  and  Pretoria  :  Bangalore  to  Singapore  ; 
and  from  thence  the  step  will  be  easy  to  Australia  and  New 
Zealand.  It  ia  possible  that  we  may  yet  communicate  from  London 
direct  to  Melbourne  without  the  intermediate  atations.  In  text- 
books and  lectures  it  has  been  usual,  for  the  sake  of  simplicity,  to 
treat  the  problem  of  radiotelegraphy  as  if  the  earth  were  a  perfectly 
conducting  sphere  immersed  in  free  ;i;ther.  A  very  little  practical 
experience  showed  wireless  telegraphists  that  the  electric  condition 
of  the  atmosphere  greatly  affected  it,  and  that  the  receiving 
apparatus,  so  sensitive  to  waves  intelligently  sent  out  from  trans- 
mitting stations,  picked  up  in  addition  all  manner  of  vagrant  waves 
set  going  by  atmospheric  discharges.  Also  early  attempts  at  long- 
distance radiotelegraphy  led  Marconi  to  the  discovery  of  the 
great  influence  of  daylight  upon  the  distances  attainable.  If, 
however,  we  leave  out  of  account  for  the  present  these  atmospheric 
and  daylight  disturbances,  to  which  we  shall  return  presently,  we 
have  still  to  face  the  fact  that  the  nature  of  the  terrestrial  surface 
between  the  sending  and  receiving  station  affects  the  result  very 
appreciably. 

Very  early  in  the  practical  experience  of  radiotelegraphy  it  was 
found  that  it  could  be  conducted  more  easily  over  sea  than  over 
land,  and  more  easily  over  ordinary  wet  soil  than  over  very  dry 
sandy  soil. 

But  apart  altogether  from  this  last  effect,  it  has  always  been  felt 
that  there  was  something  surprising  in  the  fact  that  it  is  possible 
to  detect  electromagnetic  waves  created  at  a  distance  of  one-eighth 
to  one-quarter  of  the  way  round  the  world.  It  has  been  generally 
assumed  that  this  was  wholly  due  to  an  abnormally  large  diffraction 
effect.  The  first  question  of  importance  is,  then,  whether  diffraction 
can  occur  to  an  extent  sufficient  to  account  for  the  observed  facts. 
The  determining  factor  as  regards  diffraction  is  the  ratio  of  wave- 
length to  the  earth's  diameter. 

*  The  Marconi  Co.  have  recently  introduced  a  call  instrument,  in 
which  a  signal  equivalent  to  a  prolonged  das/i  on  the  Morse  code 
deflects  a  galvanometer,  which  in  turn  closes  a  bell-battery  circuit 
and  rings  a  bell.  The  difficulty  is,  however,  to  prevent  atmospheric 
discharges  from  making  a  false  caU,  and  to  render  it  sensitive  only 
to  a  prearranged  signal. 
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In  the  early  attempts  at  long-distance  wireless  telegraphy  wave 
lengths  of  2,000  to  3,000  ft.  were  used,  but  at  the  present  time 
wave  lengths  from  10,000  to  20,000  ft.  are  employed,  or  say  one- 
thousandth  of  the  earth's  radius. 

Consider  for  one  moment  an  optical  analogue.  The  mean  wave 
length  of  visible  light  is  about  1  /50,000th  of  an  inch.  Suppose  a 
luminous  point  of  infinitely  small  magnitude  were  placed  at  the 
pole  on  the  surface  of  a  smooth  sphere  }  of  an  inch  in  diameter  or 
about  the  size  of  a  pea,  in  a  region  otherwise  not  illuminated.  This 
corresponds  to  the  case  of  electric  waves  1,000  metres  in  wave 
length  sent  out  from  a  radiotelegraphic  station  on  the  earth's 
surface.  Would  there  be  any  light  due  to  diffraction  at  the  equator 
or  even  at  4.5°  latitude  of  this  small  sphere  .'  It  is  essentially  the 
province  of  the  mathematical  physicists  to  give  us  a  solution  of  the 
above  question,  but  the  answer  would  I  think  be  in  the  negative. 
To  make  the  case  comparable  with  that  of  the  longest  electric 
waves  used  for  terrestrial  radiotelegraphy.  the  sphere  would  have 
to  be  only  one  millimetre  in  diameter.  The  answer  is  then  not 
quite  so  obvious. 

The  first  attempt  at  the  problem  in  the  case  of  radiotelegraphic 
waves  was  made  by  Prof.  H.  JI.  Macdonald  in  1903  and  1901. 

Last  year  he  published  another  paper  in  the  Transactions  of  the 
Boyal  Society  on  the  same  subject. 

The  same  problem  has  also  been  discussed  by  Prof.  H.  Poincare, 
whose  recent  decease  we  have  so  greatly  to  deplore,  in  a  series  of 
interesting  lectures  and  papers.  His  work  agrees  with  one  result  of 
practical  experience,  viz.,  that  to  effect  radiotelegraphy  over  long 
distances  large  wave  lengths  are  necessary.  But  it  is  difficult  to 
extract  from  his  conclusions  means  to  enable  us  to  predict  the 
exact  extent  to  which  diffraction  really  exists  for  waves  2  to  -t 
miles  in  length. 

The  problem  of  the  bending  of  electric  waves  round  the  earth 
has  also  been  discussed  by  Dr.  J.  W.  Nicholson  in  a  series  of  able 
and  critical  papers. 

If  his  result  is  confirmed  for  wave  lengths  of  4  miles,  or  one- 
thousandth  part  of  the  earth's  mean  radius,  then  it  will  follow  that 
ordinary  diffraction  is  incapable  of  explaining  long-distance  radio- 
telegraphy,  and  we  must  look  to  some  other  cause.  Mathematicians 
who  have  dealt  with  the  problem  under  the  assumption  of  a  perfectly 
conducting  earth  and  a  Hertzian  oscillator  entirely  disconnected 
from  it,  have  assumed  conditions  which  do  not  hold  good  in  practice. 
Hence  the  attempt  to  explain  long-distance  radiotelegraphy  by  the 
aid  of  diffraction  may  be  a  quite  unnecessary  effort.  The  actual 
earth  has  a  crust  composed  of  materials  which  chiefly  owe  their 
conductivity  to  water.  When  free  from  water  these  materials  com- 
posing the  igneous  and  sedimentary  rocks  are  very  fairly  good  insu- 
lators. Although  sea  water  is  a  conductor,  it  has  a  dielectric  constant 
(k  =  SO)  very  far  from  infinite.  Moreover,  at  no  very  great  depth 
in  the  crust  the  temperature  is  sufficiently  high  to  exclude  the 
presence  of  liquid  water,  and  therefore  of  any  conduction  due 
to  it. 

The  problem  of  the  propagation  of  electric  waves  over  the  earth's 
surface  involves,  therefore,  three  important  factors  which  greatly 
influence  the  result,  first  the  imperfect  conductivity  and  rather 
high  dielectric  constant  of  the  earth,  making  it  a  semi-dielectric. 
Secondly,  the  effects  of  atmospheric  ionisation,  natural  electrifica- 
tion and  sunlight,  and,  thirdly,  the  earth's  curvature.  The  German 
mathematical  physicists  have  of  late  years  considered  the  first  of 
these  factors  very  carefully,  and  arrived  at  some  interesting  results. 
Prof.  A.  Sommerfeld  published  in  1909  a  very  able  paper  on 
the  propagation  of  the  waves  in  wireless  telegraphy  over  the 
earth's  surface. 

He  shows  that  part  of  the  radiation  is  a  surface  or  cylindrical 
wave  which  follows  round  the  surface,  and  is  quite  analogous  to 
the  electromagnetic  waves  produced  on  wires.  These  waves  are 
very  rapidly  damped  in  a  downward  direction,  and  they  suffer 
damping  in  a  horizontal  direction  or  in  the  direction  of  propagation. 

The  other  quantities  correspond  to  space  waves,  and  the  ampli- 
tudes of  the  forces  derived  from  this  part  of  the  total  potential 
vary  inversely  as  the  square  of  the  distance. 

It  is,  of  course,  not  new  to  suggest  that  the  waves  involved  in 
radiotelegraphy  resemble  electric  waves  on  wires  or  are  surface 
waves.  It  was  long  ago  surmised  that  the  sending  antenna,  the 
earth  and  the  receiving  antenna  might  be  regarded  as  one  single 
oscillator  in  which  oscOlations  were  set  up.  This  view  has  been 
held,  amongst  others,  by  A.  Blondel,  E.  Lecher,  and  F.  G.  Baily. 

Prof.  Baily  pointed  out  in  1903  that  the  energy  of  surface  waves 
would  decrease  only  inversely  as  the  distance,  and  therefore  at  large 
distances  survive  when  space  waves  would  have  vanished.  The 
strict  mathematical  proof  of  their  possibility  has,  however,  only 
lately  been  given. 

The  space  waves  are  subject  to  diffraction,  and  are  hindered  by 
obstacles.  On  the  other  hand,  the  surface  waves  pass  round,  and 
are  unhindered,  apart  from  damping,  by  the  curvature  of  the 
surface.  Also,  owing  to  the  surface  waves  decreasing  in  amplitude 
less  fast  with  distance,  the  surface  waves  survive  when  the  space 
waves  are  extinguished.  If,  then,  Sommerfeld's  investigation  is 
valid,  we  need  no  longer  seek  for  an  explanation  of  such  achieve- 
ments as  the  detection  of  electromagnetic  waves  one-quarter  of  the 
way  round  the  earth  in  any  abnormal  diffraction.  If  Sommerfeld 
is  right,  diffraction  has  nothing  to  do  with  the  matter.  The  effect 
at  such  distances  is  entirely  due  to  these  "Oberflachenwellen,"  or 
surface  waves,  which,  like  electric  waves  on  wires,  are  propagated 
along  the  surface,  no  matter  what  the  curvature  may  be.  There 
is  a  certain  analogy  between  these  apace  and  surface  electric 
waves,  and  corresponding  effects  in  the  case  of  earthquakes. 
From  the  time  of  Poisson,  it  has  been  known  that  a  shock 
communicated  to  an  elastic  solid  created  in  it  two  waves,  one  of 
dilatation  and  one  of  distorsion,  travelling  at  different  speeds 
through  the  mass. 


In  1885,  Lord  Rayleigh  showed  that,  in  addition,  there  was  a 
surface  wave  dependent  on  the  fact  that  the  surface  can  be 
distorted,  and  resists  distorsion  with  a  different  elasticity  to  that  of 
the  interior  of  the  mass. 

These  effects  are  recognised  by  seismologists  as  represented  in  the 
preliminary  tremors  and  main  shock  in  an  earthquake. 

In  this  case,  two  kinds  of  disturbance  are  found  to  be  propagated 
through  the  earth,  with  velocities  of  10  and  5  km.  per  second 
respectively.  Also  another  main  shock  arrives  later,  which  moves 
with  a  speed  of  about  3  km.  per  second.  The  latter  is  a  surface 
wave  travelling  along  the  surface  crust  of  the  earth,  and  the  two 
former  are  space  waves  travelling  through  the  mass. 

In  the  same  manner  we  can  say  that  in  wireless  telegraphy  we 
are  concerned  with  three  waves— one  travelling  through  the  air 
above  the  earth,  the  second  through  the  crust  of  the  earth,  and  the 
third  a  surface  or  cylindrical  wave,  which  is  confined  to  a  limited 
region  at  the  boundary  of  the  two  dielectrics. 

The  conclusion  drawn  from  Sommerfeld's  work  is  that  for  the 
achievement  of  long  distances  in  radio-telegraphy,  waves  of  long 
wave  length  are  necessary,  as  shown  by  experience. 

On  the  other  hand,  the  radiation  from  the  antenna  decreases  with 
increasing  wave  length.  Hence  there  is  probably  a  certain  maxi- 
mum wave  length  which  is  most  effective  for  signalling  over  a 
given  distance  and  surface. 

It  is  suggested,  however,  that  long-distance  radiotelegraphy  is 
chiefly  effected  by  means  of  the  surface  waves  or  "  Oberflachen- 
wellen" of  Sommerfeld,  which  fall  off  in  amplitude  inversely  as  the 
square  root  of  the  distance  and  are  not  limited  by  diffraction  as 
they  follow  round  the  surface.  The  earth's  curvature  limits  the 
range  of  the  space  waves  seriously  but  does  not  so  limit  the 
surface  waves. 

One  difficulty  in  reading  Sommerfeld's  paper  is  that  he  does  not 
sufficiently  translate  his  mathematical  analysis  into  physical  con- 
cepts. Hence  it  is  desirable  to  consider  a  little  in  general  terms  how 
these  surface  waves  arise. 

If  we  have  two  media  of  different  dielectric  constants  in  con- 
tiguity, and  if  a  line  of  electric  force  crosses  the  boundary,  then  it 
is  well  known  that  the  conditions  to  be  fulfilled  are  that  the  tan- 
gential component  of  the  electric  force  on  either  side  of  the 
boundary  must  be  continuous,  and  also  the  normal  component  of 
the  electric  displacement  or  flux  must  be  continuous.  This  involves 
a  refraction  of  the  line  of  electric  force  in  crossing  the  boundary. 
It  is  bent  away  from  or  towards  the  normal,  and  if  Ki  and  Ko  are 
the  dielectric  constants  and  8i  and  Ca  the  angles  the  line  makes 
with  the  normal,  then  Ki  cot  9i  =  K2  cot  62.  The  law  of  refrac- 
tion of  light  is  Ml  sin  Oi  =  ^2  sin  62-  Hence,  in  the  case  of  light, 
the  velocities  of  the  rays  in  the  two  media  respectively  are  propor- 
tional to  the  sines  of  the  angles  of  incidence  and  refraction.  In 
the  case  of  the  electric  force,  the  velocities  are  inversely  as  the 
square  roots  of  the  tangents  of  the  angles  of  incidence  and  refraction 
of  the  lines  of  electric  force. 

If,  then,  we  consider  a  Hertzian  oscillator  which  is  partly  in 
one  medium  and  partly  in  another  of  greater  dielectric  constant, 
there  will  be  a  distortion  at  the  boundary  of  the  loops  of  electric 
force  which  are  thrown  off  at  each  oscillation.  If  the  upper  me(iium 
is  air  and  the  lower  medium  is  a  material  of  greater  dielectric  con- 
stant, then  corresponding  to  a  normal  semi-loop  of  electric  force  or 
air,  there  will  be  a  completing  semi-loop  in  the  other  material  which 
is  sheared  backward,  as  shown  in  the  diagram.     If  in  the  air  at  the 


boundary  surface,  the  force  is  normal  to  the  surface,  it  will  not  be 
normal  just  below  that  surface  in  the  medium  of  greater  dielectric 
constant.  It  wiU  have  a  longitudinal  component.  As  the 
oscillations  take  place,  these  longitudinal  components  of  the  force 
are  periodic  in  space  and  time,  and  constitute  the  surface  wave 
which  is  similar  to  the  electric  wave^  produced  on  wires. 

If  the  earth  were  a  perfect  conductor,  say.  a  ball  of  copper  at 
the  absolute  zero  of  temperature,  these  surface  waves  would  be 
confined  merely  to  the  surface  skin.  In  the  case  of  the  actual 
earth,  even  sea  water  is  a  sufficiently  poor  conductor  to  allow  the 
penetration  of  the  surface  wave  to  some  little  depth  in  it. 

The  objection  has  been  raised  that  no  experimental  proof  has 
been  given  of  the  actual  existence  of  Sommerfeld's  surface  waves. 
Against  this  it  should  be  noted  that  Sommerfeld  has  carefully 
explained  that  the  surface  waves  are  not  separated  sharply  from 
the  space  waves,  and  may  be  regarded  merely  as  a  particular  dis- 
tribution of  the  moving  electrostatic  field  near  the  common  surface 
of  the  air  and  earth  and  accompanying  electric  currents  in  the 
earth.  It  is  easy  to  prove  that  we  can  have  surface  electro- 
magnetic waves  on  a  slieei,  similar  in  nature  to  electromagnetic 
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Hurfivoo  waves  on  wires,  of  the  existence  of  which  we  have 
abundant  experimental  proof.  An  artrument  in  favour  of  the 
existence  of  these  surface  waves  may  perhaps  be  derived  from  the 
experience  that  high  antenun-  do  not  seem  necessary  for  the 
ivii-jif  ion  of  Hignals,  even  over  lonp  distances,  thus  indicatintr  that 
there  is  a  concentrated  electric  and  magnetic  field  near  the  surface 
of  the  earth. 

P.  Epstein  has  delineated  from  Sommerfeld's  equations  a  portion 
of  the  fiehi  of  electrostatic  force  round  an  oscillator  placed  first 
over  a  perfectly  conducting  earth,  and,  secondly,  over  an  earth  of 
finite  conductivity.  In  the  first  case  the  loops  of  lines  of  electro- 
static force  are  seen  to  terminate  perpendicularly  on  the  earth,  and 
are  divided  symmetrically  by  the  surface  plane.  In  the  second  case 
they  are  distorted  so  that  the  lines  at  spaced  intervals  do  not  ter- 
minate perpendicularly.  If,  however,  they  have  a  component 
parallel  to  the  earth's  surface  this  is  equivalent  to  a  combination 
with  a  true  space  or  Hertzian  wave  of  a  surface  wave,  similar  to 
the  electric  waves  on  wires,  which  latter  can  travel  along  the 
guidinp  surface,  irrespective  of  curvature  of  that  surface. 

If  these  conclusions  are  valid  there  is  nothing-  to  prevent  the 
surface  waves  going  half  round  the  earth.  It  may,  therefore, 
be  quite  possible  to  communicate  by  radiotelegraphy  direct  from 
England  to  New  Zealand.  There  is  one  matter  which  may  be  of 
importance.  Since  the  surface  waves  started  from  any  one  point 
reach  an  antipodal  point  by  different  paths  it  may  be  that  unless 
the  position  of  the  receiving  station  is  rightly  selected,  interference 
will  arise  between  surface  waves  reaching  it  by  different  lengths  of 
path,  and  hence  extinction  of  signals  for  some  places  but  not 
others  in  the  same  region.  According  to  this  theory,  then,  we  need 
not  endeavour  to  explain  long-distance  radiotelegraphy  by  diffraction, 
because  true  space  waves  are  very  little  concerned  with  it. 

We  pas3  on  then  to  consider  the  next  question,  viz.,  the 
influence  of  the  nature  of  the  surface  in  radiotelegraphy.  Why, 
for  instance,  it  is  conducted  with  certain  wave  lengths  so  much 
more  readily  over  sea  than  land. 

This  matter  has  been  particularly  considered  by  Dr.  Zenneck  in 
an  interesting  paper.  Assuming  for  the  sake  of  simplicity  a  plane 
earth  and  plane  electromagnetic  waves,  he  discusses  the  effect  of 
the  conductivity  and  dielectric  constant  of  the  earth's  crust  on  the 
wave  propagation. 

Starting  from  the  same  equations  as  Sommerfeld,  he  arrives  at 
an  expression  which  enables  him  to  calculate  the  damping 
of  the  waves  along  the  horizontal  boundary  surface.  He 
shows  that  this  damping  is  determined  by  the  dielectric 
constant  and  conductivity  of  the  earth's  crust.  He 
calculates  the  distance  the  plane  wave  must  travel  before 
its  amplitude  is  reduced  to  \je  of  that  at  the  transmitter,  and 
exhibits  the  results  for  various  values  of  the  dielectric  constant 
and  conductivity  in  the  form  of  curves.  Waves  l,00o  ft.  in  length 
over  a  sea  surface  would  travel  10,00(1  km.  before  reduction  to  1/c 
in  amplitude,  but  over  very  dry  soil  only  for  10  km.  or  less.  The 
analysis  shows  that  there  is  a  considerable  penetration  of  the  wave 
into  dry  soil,  but  into  so  good  a  conductor  as  sea  water  the  pene- 
tration is  at  most  a  metre  or  two.  Moreover,  Zenneck  shaws  that 
over  sea  surface  the  lines  of  electrostatic  force  terminate  nearly 
perpendicularly  to  it,  but  over  a  dry  surface  this  is  not  the  case. 
Zenneck's  results  have  been  extended  by  F.  Hack,  who  has  shown 
that  underground  moisture  has  the  same  effect  as  surface  moisture 
in  preventing  degradation  of  amplitude. 

The  general  result  of  these  investigations,  compared  with  prac- 
tical experience,  is  to  show  that  we  can  by  no  means  consider  the 
earth  to  be  a  perfect  conductor  in  the  case  of  radiotelegraphy,  but 
that  it  has  an  extremely  influential  action  in  degrading  the  ampli- 
tude of  the  waves  deforming  the  travelling  electrostatic  field,  and 
creating  a  type  of  surface  wave  which  attenuates  much  less  fast 
than  a  pure  Hertzian  wave  and  can  travel  round  the  curvature  of  the 
earth  quite  easily. 

On  the  whole,  we  may  say  that  the  theory,  as  given  by  Zenneck 
and  Sommerfeld  is  a  valuable  attempt  to  bridge  over  the  very  serious 
gap  in  our  knowledge  of  the  reasons  for  certain  well-ascertained 
facts  in  radiotelegraphy.  Nevertheless,  there  are  still  unexplained 
difficulties. 

Another  unsolved  problem  in  radiotelegraphy  is  the  explanation 
of  the  effects  of  the  atmospheric  conditions  and  daylight  upon  it. 

The  suggested  explanations  are  in  many  respects  imperfect.  In 
the  earliest  days  of  radiotelegraphy  it  was  found  that  atmospheric 
electric  discharges  produced  irregular  and  false  signals,  which 
sometimes  greatly  interfered  with  working.  These  were  more 
objectionable  at  the  time  when  the  receiving  instrument  was  a 
coherer  of  some  kind  associated  .with  the  Morse  printer.  Now- 
adays, when  the  reception  is  by  telephone,  it  is  usual  to  have  the 
spark  frequency  at  the  sender  high  enough  to  give  a  shrill  note  in 
the  telephone.  The  receiving  operator  can  then  distinguish,  to  a 
great  extent,  between  the  clear  musical  note  of  the  right  signals 
and  the  lower  squeaks  or  grunts  in  the  telephone,  due  to  atmos- 
pheric discharges.  Nevertheless,  at  certain  times  and  in  certain 
regions  the  so-called  atmospherics  present  serious  obstacles  to 
radiotelegraphic  communication. 

When  we  turn  to  the  effect  of  sunlight  on  the  propagation  of 
radiotelegraphic  waves  which  was  discovered  and  described  by  Mr. 
Marconi  in  l'.i02,  we  find  that  even  after  10  years  we  are  still 
intellectually  speaking  very  much  in  the  dark  as  to  the  reason  for 
this  daylight  effect. 

The  first  observation  made  by  him  in  1902  was  that  by  night 
signals  could  be  received  over  sea  from  the  Poldhu  station  at  a 
distance  of  2,099  miles,  whereas  by  day  the  same  kind  and  type 
of  signal  ceased  to  be  detectable  at  about  700  miles.  Also  that  at 
the  time  when  the  sun  rose  over  the  semling  station  the  signals  at 
700  miles'  distance  quite  quickly  became  very  weak. 

Of  recent  years  he  has  noticed  that  in  the  morning  or  evening 


when  the  boundary  between  light  and  darkness  oicurs  about 
half-way  across  the  Atlantic,  signals  sent  across  become  weak. 
Also  he  has  noticed  that  in  sending  with  a  coupled  transmitter 
radiating  waves  of  two  wave  lengths,  whereas  the  longer  wave 
length  is  the  one  generally  received,  there  are  certain  periods  at 
sunrise  and  sunset  when  the  shorter  wave  gives  the  best  signals. 

It  has  also  been  pointed  out,  both  by  Mr.  Marconi  and  Mr.  G.  W. 
Pic^kard,  that  soon  after  the  time  of  sunrise  at  the  sending  station 
there  is  a  very  pronounced  decrease  in  the  strength  of  the  signals 
received  a  few  hundred  miles,  or  at  some  considerable  distance  from 
a  power  station,  but  that  after  sunrise  there  is  a  partial  recovery 
of  strength.  There  is  also  a  gradual  rise  in  the  strength  of  the 
signals  soon  after  sunset,  and  a  very  pronounced  maximum  value 
after  or  about  midnight.  An  interesting  curve  has  been  given  by 
Prof.  Pierce  in  his  book  on  "  Wireless  Telegraphy,"  p.  1 H.'),  taken 
from  Pickard's  observations  showing  the  general  variation  of  the 
strength  of  received  signals  at  a  distance  of  tiOO  miles  from  the 
Marconi  station  at  Glace  Bay  during  the  hours  of  the  day  and 
night.  It  appears  that  the  current  in  the  receiving  telephone  at 
midnight  was  about  80  times  greater  than  by  day.  Confirmatory 
ob.servations  have  been  published  by  the  Telefunken  Co. 

Two  theories  have,  so  far,  been  proposed  to  explain  this  effect  ; — 

1.  The  original  suggestion  of  Mr.  Marconi  (which  has  been 
tentatively  adopted  by  Prof.  Zenneck)  was  that  it  is  due  to  the 
effect  of  light  in  discharging  the  sending  antenna,  so  that  it  does 
not  reach  at  each  oscillation  such  a  high  potential  by  day  as  in 
darkne.i^s. 

2.  The  theory  that  the  daylight  effect  is  due  to  the  ionisation  of 
the  air  by  sunlight,  giving  it  increased  conductivity,  and  so  pro- 
ducing absorption  of  the  electric  waves. 

Neither  of  these  theories  seems  to  meet  all  the  facts.  If  the 
daylight  effect  were  an  action  of  light  on  the  sending  antenna 
alone,  it  should  be  produced  independently  of  the  distance  of  the 
receiving  station,  whereas  it  is  essentially  a  cumulative  or  long-dis- 
tance effect. 

Again,  so  far  as  measurements  of  the  electric  conductivity  of  air 
have  been  made,  they  do  not  give  support  to  the  theory  that  the 
daylight  effect  is  due  to  air  conductivity  produced  by  ionisation, 
because  measurements  of  this  conductivity  show  it  to  be  too  small  to 
account  for  the  observed  wave  attenuation. 

Prof.  G.  W.  Pierce  has  made  calculations  which  show  that  the 
air  conductivity  would  have  to  be  lOO.dOO  times  greater  than  it 
actually  is  to  account  for  even  a  part  of  the  observed  effect  at 
3,000  km.  distance. 

Prof.  Zenneck  also  agrees  that  atmospheric  conductivity  by  ionisa- 
tion cannot  account  for  the  phenomena. 

It  is  possible  that  some  part  of  the  effect  may  be  due  to  actions 
taking  place  quite  close  to  the  sending  antenna.  This  view  may 
be  supported  by  the  interesting  observations  made  during  the 
nearly  total  solar  eclipse  on  April  17th  last,  on  the  effect  of  the 
temporary  diminution  of  daylight  on  the  strength  of  radiotele- 
graphic signals. 

Whilst  visiting  the  Eiffel  Tower  station  at  Paris,  Commander 
Ferric,  who  is  in  charge  of  this  station,  informed  me  that  a  slight 
increase  in  the  strength  of  the  signals  at  distant  receiving  stations 
had  been  noticed  at  the  time  of  greatest  obscuration  of  the  sun  at 
Paris.  Also  in  Denmark,  Mr.  H.  Schledermann  stated  in  a  letter  to 
the  Eli'ctrii-iati,  that  obser\ations  made  between  the  Royal  Dockyard 
station  in  Copenhagen  and  the  Blaavands  Huk  Lighthouse  on  the 
North  Sea,  at  :!00  km.  distance,  showed  that  during  totality  the 
signal  strength  was  increased. 

Also  in  England,  Dr.  Eccles  noted  an  increase  in  the  strength  of 
atmospheric  strays  and  signals  from  Clifden,  observed  in  London 
during  greatest  obscuration.  These  observations  show  that  even  a 
partial  diminution  of  the  sun's  light  is  sufficient  to  increase  the 
strength  of  radiotelegraphic  signals,  possibly  by  an  action  on  the 
air  between  the  station  and  especially  on  that  near  the  transmitting 
station. 

Another  possible  explanation  of  this  daylight  diminution  has, 
however,  occurred  to  me  which  I  should  like  to  submit  to  yon. 
It  is  well-known  that  sound  is  better  heard  when  the  wind  is 
blowing  from  the  source  to  the  observer  than  when  it  blows  in  the 
opposite  direction.  It  is  also  known  that  there  are  curious  vagaries 
in  sound  transmission  whereby  loud  sounds  are  heard  sometimes 
better  at  great  than  at  short  distances.  These  effects  were 
explained  by  Sir  George  Stokes  as  due  to  the  fact  that  the 
velocity  of  sound  is  greater  when  moving  with  the  wind  than 
against  the  wind.  Now,  owing  to  friction  and  other  causes,  the 
velocity  of  the  wind  is  generally  greater  at  a  height  above  the 
earth's  surface  than  at  the  ground  level.  Hence,  if  a  sound  wave  is 
travelling  outwards  from  a  centre  against  the  wind,  the  upper 
parts  move  more  slowly  than  the  lower  parts  of  the  wave  front, 
and  hence  the  ray  direction  is  tilted  up  and  the  sound  passes  over 
the  observer's  head. 

The  suggestion  I  venture  to  make  is  that  when  the  upper  layers 
of  the  air  are  ionised,  the  ions  act  as  condensation  nuclei  for  water 
vapour,  and  the  presence  of  these  numerous  water  spherules  gives 
the  upper  air  a  larger  dielectric  constant.  Therefore  an  electric 
wave  moves  more  slowly  in  it  than  in  non-ionised  air.  Hence,  if  a 
plane  wave  is  moving  parallel  to  the  earth's  surface  and  the  upper 
layers  of  air  are  ionised  by  light,  the  greater  velocity  of  the  wave 
front  at  the  lower  levels  causes  it  to  slope  backwards  and  the 
direction  of  the  ray  is  elevated,  so  that  it  may  pass  above  the 
receiving  antenna  and  not  affect  it. 

This  tilting-up  of  the  ray  will  occur  when  the  ionisation 
of  the  upper  air  has  taken  place  over  a  part  of  the 
interval  between  the  stations.  It  wUl  be  most  pro- 
nounced when  the  greatest  difference  exists  between  the 
dielectric  constant  at  the  earth  level  and  that  at  a  level  a  few  miles 
up  in  the  air.     At  very  large  distances,  say  2,000  miles,  an  ex- 
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tremely  small  difference  in  the  dielectric  constant  of  the  air  at  low 
and  at  hiph  levels  would  be  suiBcient  to  give  the  wave  front  a 
snfficient  tilt  to  make  the  waves  pass  far  above  a  receiving  antenna 
200  ft.  high,  and  so  weaken  immensely  the  received  signals  because 
the  effect  is  cumulative  and  noticeable  therefore  only  at  very  great 
distances.  As  an  experimental  contribution  to  the  subject  I  have 
made  some  preliminary  observations  on  the  dielectric  constant  of 
air,  filled  more  or  less  with  damp  steam  or  warm  mist.  A  tubular 
condenser  was  constructed  of  such  kind  that  steam  from  a  small 
boiler  could  be  blown  between  the  tubes,  and  the  tubes  were  so  sup- 
ported that  the  condensation  of  the  steam  could  cause  no  loss  of 
insulation.  The  electrical  capacity  of  this  condenser  was 
determined  carefully  by  the  Fleming  and  Dyke  capacity 
bridge,  using  a  telephone  as  a  detector,  and  alternating  currents 
having  a  frt iiuency  of  2,7(10.  Employing  all  necessary  precautions, 
and  comparing,  the  dielectric  constant  taken  as  unity  of  air  nearly 
saturated  with  water  vapour,  with  air  having  water  globules  or 
damp  steam  in  it,  we  found  that  the  dielectric  constant  of  air  filled 
with  water  spherules  varied  from  r026  to  1'004,  according  to  the 
amount  of  damp  steam  present  in  the  space.  In  other  words,  an 
electric  wave  would  travel  more  slowly  in  the  steam-impregnated 
air  than  in  the  ordinary  saturated  air  in  the  ratio  of  980  to  1,000, 
or  !»9S  to  1,000,  or  anything  between  these  limits. 

If,  then,  we  consider  a  plane  electromagnetic  wave  travelling  with 
plane  vertical  and  its  lower  end  in  ordinary  air  and  its  upper  end  in 
sir  containing  minute  water  spherules,  the  upper  end  would  travel 
more  slowly  than  the  lower,  and  the  wave  front  would  acquire  a 
backward  tilt  sufiBoient,  in  a  distance  of  a  few  hundred  miles,  to 
carry  the  wave  right  above  an  ordinary  receiving  antenna.  If  the 
ionisation  of  the  upper  air  by  ultra-violet  light  results  in  the  pro- 
duction of  condensation  nuclei,  which  condense  water  vapour  round 
them,  then  it  is  highly  probable  that  the  upper  levels  of  the  air 
have  a  slightly  greater  dielectric  constant  than  the  lower,  and  a 
difference  of  even  a  very  small  fraction  of  1  per  cent.  wiU  be 
cumulative  in  its  action  on  the  wave  in  giving  the  wave  front  a 
backward  tilt  in  travelling  over  long  distances. 

Mr.  Marconi  states  that  over  the  Atlantic  he  has  found  the 
maximum  daylight  effect  to  occur  when  the  shadow  boundary  was 
about  halfway  across  the  Atlantic,  the  sending  station  being  in 
daylight  and  the  receiving  station  in  darkness.  I  think  the  well- 
known  "  sunrise  nick  "  in  the  signal  intensity  curve  is  due  to  the 
fact  that  the  effect  is  at  a  maximum  when  the  greatest  difference 
exists  between  the  state  of  the  upper  air  as  regards  ionisation  and 
that  near  the  earth.  Later  in  the  day  convection  currents  arise  to 
churn  up  the  air  and  bring  it  more  into  a  homogeneous  condition, 
which,  whatever  may  be  the  state  of  ionisation,  is  unproductive  of 
any  tilt  in  the  wave  front. 

It  has  been  frequently  suggested  that  an  explanation  of  long- 
distance radiotelegraphy  may  be  found  in  the  reflection  of  the 
electromagnetic  waves  at  the  under  surface  of  a  layer  of  ionised 
air  in  the  upper  atmosphere.  No  proof,  however,  has  been  given 
that  this  hypothetical  layer  of  ionised  air  has  a  sufficiently  defined 
surface  to  cause  wave  reflection.  Hence,  it  is  improbable  that 
anything  like  copious  reflection  of  long  electromagnetic  waves 
could  take  place  at  the  under  surface  of  a  layer  of  ionised  air.  This 
point,  however,  is  one  open  for  discussion.  It  is  true  that  refraction 
may  produce  a  change  of  ray  direction  which  simulates  reflection  as 
in  the  case  of  the  phenomenon  of  the  mirage.  In  this  case  the 
intense  heat  of  the  earth  expands  the  layer  of  air  next  to  it,  and 
lowers  its  refractive  index.  Hence,  the  lower  end  of  a  plane  wave 
of  obliquely  incident  light,  travels  faster  than  the  upper  end,  and 
may  do  so  to  an  extent  sufficient  to  swing  the  ray  right  round,  as  if 
it  were  reflected  from  the  layer  of  heated  air.  For  a  similar  effect 
to  occur  with  radiotelegraphic  waves,  it  would  be  necessary  for  the 
upper  end  of  the  wave  front  to  travel  much  fnxtrr  than  the  lower 
end.  In  other  words,  the  upper  end  must  be  in  a  region  of  less 
dielectric  constant  than  the  lower  end. 

Since  the  above  remarks  were  put  in  type,  a  valuable  paper  has  been 
published  by  Dr.  Eccles  (see  PrmreiUiii/s  Roy.  Soc,  Vol.  LXXXVII  A, 
page  79,  1912,  on  "The  Diurnal  Variations  of  Electric  Waves 
occurring  in  Nature,  and  on  the  Propagation  of  Electric  Waves 
round  the  Bend  of  the  Earth  ")  in  which  a  theory  is  developed  of 
electric  wave  propagation  in  ionised  air.  He  gives  a  mathematical 
proof  that  under  certain  assumptions  as  to  the  mass  of  these  ions 
the  wave  velocity  would  be  increased  as  compared  with  that  in 
unionised  air,  and  hence  that  a  plane  vertical  wave  front  travelling 
with  lower  end  near  the  earth  and  upper  end  in  air  more  or  less 
ionised  by  sunlight,  would  be  caused  to  lean  forward  by  the 
increased  velocity  of  its  upper  end.  Hence  he  proves  that, 
according  to  wave  length  and  circumstances,  the  wave  may  be 
better  able  to  follow  round  the  earth's  curvature,  or  may  be 
prevented  from  doing  it. 

On  this  basis  he  has  developed  a  theory  of  long-distance  radio- 
telegraphy  and  of  the  inhibition  of  daylight  upon  it.  The  chief 
criticism  to  which  I  think  his  theory  is  open  is  that  he  assumes 
that  the  dielectric  constant  of  the  air  is  unaffected  by  the  ionisation 
or  condensation  of  water  vapour  on  these  ions.  This  is  not 
absolutely  certain.  We  know  that  in  the  case  of  solutions  in  a 
state  of  ionisation,  such  as  dilute  solutions  of  metallic  hydrates  in 
water,  the  dielectric  constant  of  the  solvent  is  considerably  in- 
creased. As  a  rule,  anything  which  increases  conductivity  in  a 
dielectric  increases  also  the  dielectric  coefficient.  Hence  ionisation 
may  do  so  in  the  case  of  air.  If  the  dielectric  constant  (k)  is 
increased  by  ionisation,  then  in  the  expression  given  b-y  Dr.  Ecclfs 
for  the  wave  velocity  that  velocity  may  be  more  reduced  by  this 
increase  in  k  than  it  is  increased  by  the  presence  of  the  ions. 

It  would  seem,  therefore,  most  necessary  to  settle  by  experiment 
whether  the  wave  velocity  is  increased  or  diminished  by  the 
presence  of  the  ions  due  to  ultra-violet  light  before  we  can  base  a 
theory  upon  the  constancy  of  the  dielectric  coefficient. 


There  is  no  doubt,  however,  that  the  earth's  atmosphere  contains 
something  which  acts  at  times  towards  radiotelegraphic  waves  like 
a  fog  or  mist  towards  light  waves. 

There  are  also  occasions  of  unusual  transparency  when  waves 
300  or  OOo  metres  in  length  seem  to  travel  round  the  world  in  an 
extraordinary  manner.  Ships  provided  with  the  ordinary  ship 
transmitters  and  receivers  occasionally  pick  up  signals  sent  1,000 
miles  away.  This  is  not  due  to  special  operative  skill  but  to  a 
temporary  transparency  of  the  atmosphere  to  radiotelegraphic 
waves. 

The  next  question  to  which  I  should  like  to  direct  attention  is 
to  the  present  state  of  the  theory  of  directive  antenna'.  I  need  not 
go  very  fully  into  the  early  history.  Mr.  Marconi  pointed  out  in 
UlOfi  the  special  qualities  of  an  antenna,  consisting  of  a  long  wire 
arranged  so  that  part  is  vertical,  but  the  greater  part  horizontal, 
and  that  radiation  takes  place  most  energetically  in  the  opposite 
direction  to  that  in  which  the  free  end  of  the  horizontal  wire  points. 
Also  by  the  law  of  exchanges  a  bent  antenna  which  radiates 
unequally  absorbs  unequally  in  different  azimuths.  The  question 
is  as  to  the  explanation  of  the  action  of  this  bent  antenna. 

In  190(),  starting  from  a  suggestion  by  Sir  Joseph  Larmor,  I 
gave  a  theory  based  on  the  view  that  the  bent  antenna  is 
equivalent  to  a  combination  of  an  open  and  closed  circuit  and 
assumed  the  earth  to  be  a  perfect  conductor.  The  objection  has 
been  raised  to  this  theory  that  it  implies  that  the  directivity 
should  fall  off  with  distance. 

Experiments  have  not  yet  been  made  as  far  as  I  am  aware  on  a 
sufficiently  large  scale  and  at  sufficiently  great  distances  to  settle 
this  point,  and  the  experimental  problem  is  undoubtedly  compli- 
cated by  the  effect  of  the  nature  of  the  soil  surface  over  which 
the  waves  travel  in  different  dielectrics  or  regions.  Nevertheless, 
Mr.  Marconi's  experiments  show  that  the  directivity  persists  for 
several  hundred  miles.  Recently  the  problem  has  been  discussed 
by  H.  von  Hoerschelmann.  According  to  his  theory,  the  effect 
of  a  bent  antenna  is  entirely  due  to  vertical  electric  currents  which 
are  produced  in  the  earth  just  under  the  horizontal  part  of  the  bent 
antenna.  Hence  the  directivity  depends  on  the  conductivity  of 
that  region  of  the  earth.  He  points  out  that  as  a  consequence  of 
his  theory  a  bent  antenna  situated  over  a  sea  surface  should  not 
have  the  same  degree  of  directivity  as  one  situated  over  a  poor 
conducting  soil.  These  conclusions  could  easily  be  checked  experi- 
mentally. 

The  general  result  of  all  the  theoretical  investigations  of 
Zenneck,  Sommerfeld  and  Hoerschelmann  is  to  show  that  the 
function  of  the  earth  in  radiotelegraphy  is  by  no  means  confined 
merely  to  guiding  a  space  wave,  but  that  it  fulfils  a  most  important 
function  in  assisting  to  create  surface  waves  and  in  permitting 
earth  currents  which  have  directive  effect.  Recent  experiments 
with  antenna;  laid  on  the  ground  or  under  the  ground  by  Dr. 
Kiebitz  have  turned  attention  afresh  to  the  matter,  although  many 
of  Kiebitz's  results  seem  only  a  repetition  of  those  obtained  by 
Marconi  in  1906  with  antennie  laid  on  the  ground  or  a  little 
above  it. 

Kiebitz  used  as  receiving  antenna;  wires  carried  on  insulators 
placed  in  ditches  about  1  metre  deep.  The  ends  of  the  wires  were 
earthed  through  condensers.  The  receiving  appliance  was  at  the 
centre.  By  such  antenn;e  properly  oriented  he  found  he  could 
receive  signals  from  all  the  principal  radiotelegraphic  stations  in 
England,  France,  and  America. 

There  is  no  need  to  assume  that  these  received  waves  are 
propagated  through  the  deep  strata  of  the  earth.  The  effects 
are  exactly  what  might  be  expected  from  waves  travelling  over 
the  surface. 

The  chief  interest  of  Kiebetz's  experiments  lies  in  the 
confirmatory  proof  they  give  that  an  elevated  antenna  is  not 
necessary  for  reception.  On  the  other  hand,  for  long-distance 
transmission  an  elevated  aerial  wire  or  one  raised  above  the  earth  is 
requisite. 

The  chief  problem  yet  to  be  faced  in  connection  with  sending 
antenna'  is  to  find  a  form  of  antenna  which  will  radiate  a  large 
power,  say,  100  to  .500  KW.,  at  a  relatively  low  frequency  or  long 
wave  length  consistently  with  high  antenna  efficiency. 

There  is  room  for  an  immense  amount  of  research  yet  on  im- 
proved forms  of  antenna.  When  we  consider  that  the  function  of 
a  sending  antenna  is  something  like  that  of  a  gas  mantle  or  gas-fire 
radiator,  viz.,  to  transform  into  radiation  of  desired  wavelength  as 
large  a  fraction  as  possible  of  the  supplied  energy,  and  remember  what 
has  been  done  in  the  corresponding  luminous  problem,  it  is  easy  to 
see  that  countless  questions  of  great  practical  value  in  connection 
with  antenna'  for  radiotelegraph_y  remain  unsolved. 

The  ingenious  methods  of  directive  telegraphy  due  to  Bellini  and 
Tosi  deserve  mention,  and  suggest  that,  in  the  case  of  wireless  plant 
erected  on  ships,  means  for  instantly  locating  the  direction  of  the 
arriving  waves  is  a  matter  of  the  greatest  importance.  Although 
the  practical  problem  is  to  some  extent  solved,  there  is  abundant 
room  for  further  invention  in  connection  with  it. 

We  can  hardly  leave  this  discussion  without  some  mention  of  the 
state  and  prospects  of  wireless  telephony. 

The  essential  condition  of  success  in  transmitting  speech  is  the 
possession  of  means  for  creating  undamped  oscillations  or  alternating 
currents  with  a  frf(iuency  not  less  than  20,(i00.  When  the  Poulsen 
arc  generator  was  fir.st  introduced  it  was  hailed  as  a  solution  of  the 
problem,  but  practical  experience  has  shown  that  it  has  not  the  sim- 
plicity and  ease  of  manipulation  required  for  commercial  work.  The 
modification  recently  introduced  by  Mr.  E.  L.  Chaffee  consisting  of 
a  copper-aluminium  arc  in  damp  hydrogen,  the  arc  being  formed 
between  two  closely  adjacent  plane  surfaces,  appears  to  be  an 
improvement.  The  practical  solution  seems,  however,  to  be  in  the 
perfecting  of  some  simple  easily-managed  form  of  high-frequency 
alternator.     The  ingenious  inventions  of  Goldsohmidt  in  utilising 
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the  properties  of  the  polyphase  motor  to  inereofo  frequency  have 
been  developed  by  the  Lorentz  Company  of  Berlin,  and  seem  likely 
to  result  in  the  production  of  a  practical  form  of  extra-high- 
frequency  alternator. 

In  addition  to  the  jrenerator,  inventors  have  wrestled  with  the 
difficulties  of  makintr  a  microphone  transmitter  which  shall 
be  able  to  carry  a  larpe  current  without  heatinpr.  To  conduct 
wireless  telephony  over  any  distance  we  have  to  modulate  in 
accordance  with  the  wave  form  of  the  speakinpr  voice  a  very  large 
antenna  current.  The  problem  has  to  some  extent  received 
solution  in  the  liquid  microphone  of  Majorana,  the  relay  micro- 
jihone  of  Dubilier,  and  a  recently  invented  heavy  current  micro- 
phone of  Riihmer.  Wireless  telephony  is  therefore  even  now  a 
practical  matter  for  a  few  hundred  miles  of  distance.  It  is  quite 
within  possibility  that  it  may  yet  be  conducted  across  the  Atlantic. 

As  regards  other  inventions,  we  are  still  in  want  of  more  simple 
means  for  recording  telegraphic  messages.  Since  the  coherer 
fell  out  of  use  the  reception  has  been  mo»tly  conducted  by  ear. 
Somewhat  elaborate  photographic  methods,  suitable  for  large  land 
stations  which  employ  the  Einthoven  string  galvanometer,  have 
been  introduced,  liut  what  i.s  still  required  is  a  means  of  calling  up 
the  operator  and  of  recording  the  mesfage  on  board  ship,  which  is 
at  least  as  sensitive  as  the  telephone  plus  the  human  ear,  for 
ordinary  shipboard  communication. 

The  receiver  current  is,  however,  very  small  and  the  available 
power  is  at  most  a  few  microwatts  in  the  form  of  a  current  of  a 
few  microamperes. 

There  are,  therefore,  innumerable  practical  and  scientific  problems 
in  connection  with  radiotelegraphy  which  await  solution.  These 
require  mathematical,  physical,  and  radiotelegraphic  knowledge  of 
a  high  order  to  overcome  them. 


C-\ITAIN  H.  RiALL  Sankkv  said  his  first  duty  was  to  apologise 
for  the  absence  of  Mr.  JIarconi,  who  fully  intended  to  be  there  that 
day,  but  at  the  last  moment  was  called  to  the  Continent. 

The  questions  up  to  No.  17  were  more  or  le.sa  mathematical  and 
theoretical,  and  he  could  not  say  much  atwut  them.  lie  would 
point  out,  however,  that  theories  must  be  based  on  experiments, 
and  that  no  doubt  was  what  Dr.  Fleming  had  in  his  mind  when  he 
suggested  a  committee.  The  Marconi  company  at  the  present 
moment  were  carrying  out  a  great  number  of  experiments  on  long- 
distance transmission  in  all  sortsof  conditions,  in  different  parts  of  the 
world  and  in  different  directions.  There  was  a  great  difference 
between  the  ease  of  transmission  north  and  south  or  south  and 
north,  and  east  and  west  or  west  and  east.  No  doubt  the  daylight 
had  something  to  do  with  it.  Many  of  these  questions  were  still 
obscure,  but  they  hopeti  by  those  experiments  to  be  shortly 
furnished  with  data  which  might  furnish  the  answers  to  some  of 
them.  Isolated  results  were  really  of  little  use.  It  was  the 
combination  of  experiments  which  would  yield  the  results 
wanted.  As  regards  the  tuning  of  wave  lengths,  which  was  one  of 
the  methods  of  removing  interference,  this  was  by  no 
means  the  only  way.  There  was  tuning  by  means  of  a  musical 
note.  The  spark  gap  was  so  arranged  as  to  give  a  certain 
number  of  signals  per  second  ;  .500  was  the  middle  A  on  the  piano, 
and  it  gave  that  particular  note  in  the  telephone.  The  pitch  had 
been  worked  up  to  l,OiiO.  but  it  appeared  that  although  that  note 
penetrated  better  than  the  lower  notes,  it  produced  a  disagreeable 
sensation  in  the  ear  of  the  observer.  Quite  recently  a  new  arrange- 
ment had  been  adopted  of  erecting  the  aerials.  One  was  placed  at 
right  angles  to  the  other,  and  in  this  way  interference  was  reduced. 
They  could  also  get  duplex  transmission.  There  was  also  another 
method.  Suppose  three  signals  were  being  received  ;  they  wanted 
to  hear  one  of  them  and  do  away  with  the  other  two.  There  was 
an  arrangement  by  which  the  two  signals  they  did  not  want  to  hear 
could  be  opposed  and  thus  annulled.  The  one  they  did  want  to  hear 
was  reduced  in  strength,  but  it  could  still  be  heard.  As  regarded 
question  No.  19,  as  to  the  probability  of  replacing  the  telephone, 
within  the  last  few  months  a  photographic  arrangement  had  been 
evolved  which  could  work  up  to  ."lO  words  a  minute.  But  within  the 
past  few  days  a  new  arrangement  (of  which  he  was  not  at  liberty 
to  give  details)  had  been  devised  which  they  believed  would  do  away 
with  the  photographic  arrangement.  There  was  one  great  objection 
to  these  recording  systems.  They  simply  recorded  everything,  both 
the  signals  they  wanted  to  hear  and  the  signals  they  did  not  want 
to  hear  ;  whereas  the  human  ear  could  distinguish  the  signals  they 
wanted  to  hear,  and  leave  out  those  they  did  not  want,  very  much 
in  the  same  way  as  a  bandmaster  could  distinguish  one  instrument 
when  the  others  were  also  playing.  This  new  arrangement  would 
record  everything,  and  yet  have  the  advantage  of  the  telephone 
arrangement  and  pick  out  the  signals  required.  With  regard  to 
question  No.  20,  as  to  a  suitable  call  signal,  an  arrangement  was 
now  being  worked  out,  and  was  satisfactory,  but  had  not  yet  been 
applied  at  sea.  It  was  being  experimented  upon  at  the  works. 
With  regard  to  No.  21,  if  theBellini-Tosi  system  could  be  read  within 
one  or  two  degrees  of  accuracy,  this  was  quite  as  good  as  could  be  got 
from  the  compass,  so  that  from  a  practical  point  of  view  the  last 
word  had  been  said.  As  regards  the  wireless  telephone,  they  had  suc- 
ceeded up  to  a  distance  of  300  kilometres,  and  they  did  not  think 
they  had  by  any  means  reached  the  limit.  At  the  same  time,  they 
thought  it  would  be  a  long  time  before  it  came  into  use.  The 
Committee  which  it  was  desired  to  appoint  undoubtedly  could  do 
excellent  work  in  many  directions  :  but  it  must  be  borne  in  mind 
that  there  was  a  great  difference  between  receiving  wireless  signals 
and  transmitting  them.  The  apparatus  for  transmitting  was 
simple  and  could  be  easily  arranged  by  anyone,  whereas  the  receiv- 
ing apparatus  required  considerable  knowledge  and  skill.  From  a 
practical  point  of  view,  wireless  telegraphy  up  to  ranges  of  1,000 


kilometres  was  quite  easy,  and  the  apparatus  for  the  purpose  wa 
standardised.  The  real  difficulties  began  with  distances  up  to  2,000 
kilometres.  That  was  for  commercial  work — working  day  and 
night  and  without  undue  repetition.  During  the  day  the  signals 
dropped  right  off,  and  no  doubt  this  was  the  reason  why  great 
difficulties  occurred  at  2,000  kilometres.  Hence,  unless  this  Com- 
mittee could  command  the  use  of  apparatus  for  long-distance  trans- 
mission and  had  practically  unlimited  capital,  they  could  not  hope 
to  obtain  data  to  answer  all  the  questions  put  by  Dr.  Fleming. 
They  would  require  the  whole  world  as  a  laboratory  and  must 
work  with  all  sorts  of  waves,  and  then  find  themselves  in  conflict 
with  the  commercial  companies  and  all  the  different  wireless 
stations  over  the  world.  At  the  present  time,  data  of  the  kind 
required  were  being  collected  as  far  as  practicable  and  would  be 
published. 

(  To  he  cant'iuned. ) 


The   Production    of   Electrkal  Oscillations  by  Spark-Gnps 
Iniiiiorsed   in  Kunnin^  Liquids. 

By  W.  H.  ECCLES,  D.Sc,  and  A.  J.  Makoweb,  M.A. 

(^Sfctiim  6.     Abstract.') 

The  commonest  method  of  generating  electrical  oscillations  for  the 
purposes  of  wireless  telegraphy  is  by  the  discbarge  of  a  condenser 
through  an  inductance  coil  and  air-gap  in  series.  When  a  large 
amount  of  energy  has  to  be  handled,  there  is  a  tendency  for  a 
permanent  arc  to  form  between  the  electrodes,  and  this  reduces  the 
efficiency  of  the  apparatus.  In  the  present  paper  is  described  a 
series  of  experiments  designed  to  determine  whether  the  efficiency 
can  be  increased  by  making  the  spark  occur  in  a  flowing  liquid. 
The  liquids  employed  in  the  experiments  were  water  and  trans- 
former oil.  .\lthough  the  results  show  that  the  efficiency  attained 
is  only  of  the  same  order  as  that  which  can  be  attained  by  the  air- 
spark,  the  details  of  the  experiments  are  of  interest,  and  suggest 
methods  that  would  be  useful  in  certain  contingencies. 

The  simplest  form  of  discharger  worked  with  consisted  of  an 
ebonite  tube,  through  the  sides  of  which  the  electrodes  protruded 
to.  form  a  small  spark-gap  in  the  middle  of  the  bore.  When  water 
was  passed  down  the  tube,  very  steady  oscillatory  current^  could  be 
obtained  with  voltages  of  about  1,000  volts  across  the  gap.  When 
oil  was  used  the  voltages  had  to  be  of  the  same  order  as  those  em- 
ployed with  air-gaps,  in  order  to  obtain  the  best  results,  and,  at  the 
same  time,  the  gaps  had  to  be  smaller  than  air-gaps.  Other  forms 
of  discharger  were  made  which  provided  for  the  spark  to  take  place 
under  great  hydrostatic  pressures,  but  these  showed  no  consistent 
electrical  advantage  over  the  dischargers  operated  with  liquids  at 
atmospheric  pressure.  In  the  paper  damping  curves  are  given  for 
various  degrees  of  coupling  between  the  primary  and  secondary 
oscillatory  circuits.  These  show  that  the  water  spark  follows 
nearly  the  same  laws  a'  an  airspark,  and  that  the  spark  in  oil 
exhibits  the  phenomenon  known  as  impact  excitation.  Dischargers 
of  the  type  described  possess  the  advantage  over  the  open  air-spark 
that  their  discharge  can  be  made  practically  noiseless. 


Tiie  Impedance  of  Telephone  Receivers  as  affected  by  the 

Motioni  of  their  Diaphragrms. 

By  A.  E.  Kesnelly  and  G.  W.  Pieece. 

(Section  G.    Abstract.) 

The  authors  describe  the  results  of  a  series  of  measurements  of 
resistance,  inductance,  reactance  and  impedance,  made  by  them  on 
several  telephone  receivers  of  well-known  types.  The  measure- 
ments were  made  over  a  wide  range  of  alternating-current  fre- 
quencies (430  to  2,400  cycles  per  second).  The  frequency  was 
varied  adjustably  over  this  range,  aa  the  independent  variable,  and 
the  measurements  obtained  were  found  to  vary  in  dependance  on 
the  f recjuency. 

The  measuring  apparatus  consisted  of  a  Rayleigh  modification  of 
the  Wheatstone  bridge.  The  ratio  arms  were  small  non-inductive 
resistances  and  were  equal.  The  telephone  under  test  formed  a 
third  arm.  An  adjustable  non-inductive  resistance  in  series  with 
an  adjustable  inductance  formed  the  fourth  arm.  A  pair  of  head 
telephones,  in  the  balance  wire  of  the  bridge,  enabled  balance  to  be 
adjusted.  The  source  of  alternating  currents  supplied  to  the  bridge 
was  a  Vreeland  oscillator,  which  maintained  constant  voltage  at 
the  terminals  of  the  bridge,  and,  therefore,  at  the  terminals  of  the 
telephone  under  test,  at  each  frequency— the  different  frequencies 
being  obtained  by  Tariation  of  the  electrical  constants  of  the 
primary  oscillating  circuit  of  the  Vreeland  apparatus.  The 
E,M,F.  impressed  on  the  bridge  in  this  way  was  very  nearly 
sinusoidal,  and,  at  the  telephone  terminals,  varied,  in  different  series 
of  tests,  from  0'3  to  10  volt. 

It  was  found  that  the  resistance,  inductance  and  impedance 
of  a  telephone  receiver,  measured  in  the  above  manner,  differed 
when  the  receiver  diaphragm  was  free  to  vibrate,  from  the  values 
obtained  when  the  diaphragm  was  damped,  or  arrested,  say,  by  press- 
ing the  finger  on  the  centre.  The  values  with  the  diaphragm  free, 
differed  very  markedly  from  the  valuea  with  the  diaphragm  damped, 
when  the  frequency  impressed  on  the  bridge  was  at  or  near  the 
natural  fundamental  frequency  of  the  diaphragm.  In  other  words, 
when  the  impressed   frequency  was  much    above  or    below  the 


410 


THE    ELECTRICAL    REVIEW,  [voi.71.  No.  i,8i6,  septembeb  13, 1912. 


natural  vibration  frequency  of  the  diaphrag^m,  the  difference  between 
the  "free"  and  "damped"  resistance,  inductance  or  impedance  of 
the  receiver  was  relatively  small  ;  but  when  the  impressed  frequency 
was  brought  into  consonance  with  the  natural  vibration  frequency 
of  the  diaphraffm,  the  latter  was  thrown  into  powerful  vibration, 
emitting  a  loud  sound,  and  the  E.M.P.,  induced  by  the  vilirating 
diaphragfm  in  the  coils  of  the  receiver,  caused  the  free  resistance, 
inductance  and  impedance  to  differ  markedly  from  the  corresponding 
damped  values.  The  damped  values  were  thus  the  true  values  with 
the  diaphraprm  inert,  and  the  free  values  were  the  values  as 
apparently  altered  by  the  e.m.f.  induced  in  the  receiver,  regarded 
as  an  alternating-current  motor  of  the  reciprocating  type. 

Considering  first  the  damped  values,  it  was  found,  as  was  already 
well  known,  that  the  resistance  of  any  receiver  increased  with  the 
frequency,  while  the  inductance  diminished.  The  results  obtained 
on  the  instruments  measured  showed,  what  was  apparently  new. 
that  the  product  of  the  resistance  and  the  inductance  remained 
substantially  constant  over  a  wide  range  of  impressed  frequency, 
or  that  the  resistance  was  invei"9ely  proportional  to  the  inductance. 
Moreover,  it  was  found  that  the  resistance  was  very  closely  a 
quadratic  function  of  the  frequency,  containing,  therefore,  a  con- 
stant term — the  resistance  to  continuous  currents — plus  a  term  pro- 
portional to  the  frequency,  plus  a  term  proportional  to  the  square 
of  the  frequency. 

Considering  the  free  values,  it  was  found  that  whereas  the 
damped  impedance  of  a  receiver  was  a  vector  magnitude,  which, 
when  plotted  to  resistance  abscistse  and  reactance  ordinates,  moved 
over  a  nearly  straight  line  as  the  frequency  was  increased,  the 
free  impedance,  on  the  contrary,  moved  around  a  loop,  so  that,  at 
the  neck  of  the  loop,  one  and  the  same  free  impedance  corresponded 
to  two  widely  different  impressed  frequencies.  In  other  words, 
whereas  the  damped  impedance  of  a  receiver  is  a  steadily  advancing 
single-valued  vector,  the  free  impedance  is  a  vector  that  runs 
around  a  loop  at  a  certain  place  in  its  general  line  of  advance,  so  as 
to  present  one  double  value  of  frequency  for  a  single  value  of 
impedance.  This  loop  of  free  impedance  embraces  the  range  of 
frequency  at  and  near  the  natural  vibrational  frequency  of  the 
diaphragm. 

If  the  damped  impedance  is  subtracted  from  the  free  impedance, 
throughout  a  series  of  such  measurements  at  increasing  frequencies, 
the  differences  are  vector  quantities,  which  may  be  called  "  motional 
im/ieilaneex"  since  they  are  the  changes  of  vector  impedance  effected 
by  the  motion  of  the  diaphragm,  for  the  particular  frequency  and 
terminal  voltage  considered.  It  was  found  that  the  motional 
impedances  of  any  receiver,  when  plotted  vectorially  for  a 
succession  of  frequencies,  formed  a  oimdar  iiruph  through  the 
origin.  That  is  to  say  at  a  very  low,  or  very  high,  frequency,  the 
motional  impedance  is  substantially  nil  ;  but  as  the  frequency 
advances  from  the  low  to  the  high  value,  through  the  natural 
frequency  of  the  diaphragm,  the  vector  motional  impedance  traces 
out  a  circle  in  the  negative  direction,  such  as  that  shown  in  the 


accompanying  figure,  which  gives  the  motional  imjoedance  for  a 
certain  experimental  monopolar  telephone  receiver.  Here,  —  R  R 
is  the  axis  of  "  motional  resistance,"  or  difference  between  free  and 
damped  resistance,  —  x  x  is  the  axis  of  "motional  reactance"  or 
difference  between  free  and  damped  reactance.  The  small  circles 
in  the  diagram  are  points  of  observation,  and  the  numbers  attached 
to  them  are  the  corresponding  "  angular  velocities,"  sometimes 
called  "pulsations,"  which  are  2  t  times  the  corresponding 
frequencies.  The  circle  is  seen  to  pass  very  fairly  through  the 
observed  points.  The  radial  strokes  and  attached  numbers,  lying 
along  the  inner  rim  of  the  circle,  are  computed  values,  arranged 
for  reference. 

The  first  approximation  theory  of  the  phenomenon  has  been  duly 
worked  out  by  the  writers.  It  shows  that  such  a  circular  graph  of 
motional  impedance  is  to  be  expected  with  change  of  impressed 
frequency  at  constant  impressed  voltage.  It  shows,  moreover,  that 
the  frequency  at  the  free  end  of  the  principal  diameter  of  the  circle 
is  the  frequency  of  resonance,  or  the  natural  fundamental 
frequency  of  the  diaphragm.  In  the  case  represented  by  the 
figure,  this  resonant  frequency  was  6,149/2  tt  =  1,026'4  cycles  per 
second,  at  which   the    motional  resistance  was  -f  172  ohms,  the 


motional  reactance  —  67  ohms,  and  the  motional  impedance 
180  ■■\21-6°,  or  180  ohms  dipping  21 '6°.  This  frequency  of 
1,()26'4  cycles  per  second  is,  therefore,  the  natural  frequency  of 
the  diaphragm.  The  angle  of  dip,  21i°,  is  computed  to  be  twice  the 
angle  of  lag  of  the  magnetic  flux  behind  the  alternating  current 
in  the  coils. 

It  is  shown  in  the  paper  that  the  "damping  coefficient'  of  the 
receiver  diaphragm  can  also  be  obtained  from  an  inspection  of  the 
circular  graph.  In  the  case  presented  by  the  figure,  the  logarithmic 
decrement  of  the  damping  is  found  to  be  approximately  20  ;  so 
that  the  diaphragm,  if  set  in  independent  vibration,  would  allow  its 
amplitude  of  vibration  to  fall  to  1/f,  or  to  3r,8  per  cent.,  in  ^V-li  of 
1  second.  The  circular  graph  of  motional  impedance  is  thus 
shown  to  be  an  index  of  important  mechanical  and  electrical 
constants  for  any  receiver.  The  diameter  of  the  circular  graph 
does  not  vary  rapidly  with  the  value  of  the  impressed  terminal 
voltage,  as  far  as  the  measurements  have  shown;  but  it  varies 
greatly  for  different  receivers.  It  was  greatest  in  the  measure- 
ments reported  for  the  case  presented  in  the  figure.  In  very  weak 
receivers,  the  motional  impedance  becomes  so  small  as  to  be  barely 
perceptible. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
tlie  following  week.  Correspondents  should  forward  their  communi- 
catwm  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  ttie  have  the  tvriter's  name  and  address  in  on,r  possession. 


Fault  Finding:. 

I  note  in  the  current  issue  of  the  Ei,ecteical  Reviea\'  an 
article  on  fault  finding,  in  which  mention  is  made  of  the 
use  of  one  trolley  wire  as  a  temporary  conductor  to  complete 
the  "  bridge." 

I  have  devised  a  method  similar  to  the  above,  in  which  all 
calculations  are  eliminated.  In  the  case  of  an  earth  on  a 
traction  feeder,  use  is  made  of  the  trolley  wire  nearest  the 
footpath,  all  cars  using  the  other  wire  during  operations. 


LIVE     TROLLEY     WIRE 


IVVVWAI 


B   =   20— 30    OHMS 


^ FAULTY     CftBLE 
EARTH     ON     CABLE 


The  trolley  wire,  feeder,  and  a  telephone  wiie  are  connected 
as  per  sketch  above,  and  the  moving  coil  portion  of  a  d.v. 
ammeter,  or  voltmeter,  is  connected  across  the  ends  of  the 
system,  as  shown. 

The  resistance  R  is  carried  on  top  of  the  tower  wagon,  and 
the  ends  are  placed  in  contact  with  the  live  and  dead  trolley 
wires  ;  the  resulting  current  of,  say,  20  amperes,  divides, 
part  flowing  each  way  to  reach  the  earth.  The  point  of  no 
deflection  of  the  galvanometer  is  directly  over  the  fault,  as  will 
be  seen  by  comparing  the  connections  with  those  of  a  slide 
wire  bridge  with  the  trolley  wire  as  the  slide  wire. 

If  the  fault  is  near  the  ends  the  mean  of  two  positions  is 
required,  one  with  the  galvanometer  across  the  trolley  wire, 
and  the  other  with  the  galvanometer  across  the  faulty  cable 
ends. 

In  the  case  of  a  fault  on  a  lighting  main  a  length  of 
ordinary  bell  wire  is  run  exactly  over  the  main,  and  a  second 
length  as  a  galvanometer  connection  in  place  of  the  trolley 
wire  and  telephone  wire  respectively.  Current  is  led  from 
a  live  main  through  a  resistance  to  various  points  along  the 
bell  wire,  and  the  point  of  no  deflection  is  directly  over  the 
fault.  I  have  found  both  methods  very  accurate  in  actual 
practice. 

W.  Redmaync. 

llotherham,  iSt'/jfembcr  2nd,  1012. 


A  Curious  Coincidence. 

A  little  comment  on  the  accompanying  sketches  ^\i]l,  I 
think,  lead  to  a  satisfactory  explanation  of  the  phenomenon 
under  mention.  The  overhead  line,  of  which  a  portion  in 
proximity  to  the  lightning  arrester  is  shown,  is  assumed  to  be 
situated  somewhere,  on  the  supply  system,  and  is,  say,  rather 
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heavily  fused,  or  is  protected  by  u  circuit-breakei'  Bet  fairly 
liifjh. 

A  li^'htninfj  Hash  discharges  itself  by  way  of  this  over- 
liead  line,  and  in  traversinf;  the  comparatively  small  arrester 
air-gap  to  earth,  establishes  an  arc  wliich  is  niaiiitaiiied  by 
the  supply  after  tlic  dischar<i;e  has  spent  itself,  and  develops 
fiossibly  into  a  heavy  "  earth  "  :  assnine  it  does. 

.\,  H  and  C  are  consuiiicrs  who  have  leaks  on  the  neutrals 
of  their  installations,  which,  under  ordinary  circumstances, 
may  pass  unnoticed  ;  api>ly  this  to  the  cases  in  question, 
since  no  leaks  appear  to  have  been  recorded  prior  to  the 
disturbance. 

The  heavy  earth-current  has,  therefore,  four  passafjes 
available  to,  or  from,  the  station,  shown,  for  tlic  sake  of 
illustration,  by  straight   dotted  lines  ;    or,   looking   at  the 


poll  —ox©—' 


t"-,  NEUTRAL    BUO 


TO    LAMPS 


LP Ox&l 


matter  from  ii  somewhat  difl'ercnt  standpoint,  the  fact  of 
a  live  pole  being  brought  temporarily  to  near  earth-potential, 
results  in  the  mid-wire  now,  in  all  probability,  automatically 
connected  to  earth  through  a  resistance,  becoming  alive,  or 
otherwise,  shuts  down  a  portion  of  the  supply. 

Consequently,  any  fuses  between  the  neutral-poles  and  the 
earth-faults  in  these  installations  blow,  with  the  result  that 
the  lamps  connected  thereto  may,  for  the  time  being,  get 
almost  double  pressure,  burst,  and  blow  the  live  fuses 
(depending,  of  course,  on  which  side  of  the  system  they 
are  connected)  and  the  neutral  faults  be  simultaneously 
burned  out. 

All  this  may,  and  in  all  probability  would,  occur 
independently  of  the  mid-wire  eartli-panel  arrangement  at  the 
station,  but  perhaps  to  a  greater  or  lesser  degree,  according 
to  the  efficacy  and  soundness  of  the  system  in  vogue. 

The  foregoing  also  explains  the  latter  portion  of  "  Junior 
Assistant's "  query  in  reference  to  the  breaking  of  lamps 
coincident  with  a  lightning  flash. 

Any  further  debate  on  the  question  will  lead  up  to  a  lengthy 
leak  ri'rsi/.<t  fuse  argument,  applicable  to  certain  instances  of 
three-wire  distribution,  incidentally  of  interest  to  the  writer. 

One  thing  more  may  be  noted  :  in  the  event  of  any  neutral 
fuses  having  blown  w'ithout  removing  the  faults,  the  lamps 
will,  provided  they  and  the  live  fuses  are  sound,  continue  to 
light  to  earth  after  the  disturbance  has  spent  itself,  and  a 
leak  will  be  apparent  at  the  station. 

Mains  Superintendent. 

Aberdare. 


Central  Station  Appointments. 

The  following  appears  in  a  certain  local  newspaper  : — 

The  Electricity  Committee  of  the  Bridlington  Corporation  have 
recommended  that  a  "station"  engineer  be  advertised  for  at  a 
salary  of  £160  per  annum,  and  for  a  "  charge  "  engineer  at  a  salary 
of  £80,  rising  to  £100  per  annum.  It  was  explained  that  it  was 
only  intended  to  make  one  appointment. 

No  doubt  those  who  have  applied  for  either  or  both  of 
these  positions  will  be  anxiously  awaiting  reply,  but  when 
one  considers  that  the  two  invitations  might  draw  500  appli- 
cations, it  will  be  consoling  to  all  to  know  that  his  (supposed) 
chance  will  work  out  at  1  :  500. 

The  idea  seems  to  be  to  (1)  advertise  the  undertaking  ; 
(2)  secure  applications  from  all  classes  now  in  receipt  of  any 
salary  below,  say,  £150  ;  then  (3)  probably  make  the  one 
appointment  at  the  magnificent  salary  of  £80  per  annum. 

The  fortunate  one  will  be  first  assistant.  He  will  have 
charge  of  the  whole  show,  repairs,  &c.,  and  will  have  no 
charge  engineer  other  than  himself.  Years  ago  an  engine 
driver  received  £91  per  annum. 


In  case  this  appears  before  the  appointment  is  settled, 
my  advice  to  those  concerned  is  "  beware  "  ;  understand  the 
duties  before  accepting  the  appointment  offered. 

Knol)sticl(. 

Impregnation  of  Wooden  Poles. 

It  is  somewhat  unfortunate  that  Mr.  Manktclow  has  made 
no  mention  i)f  the  Powell  process  in  which  saccharine  matter 
is  absorbed,  or  digested,  into  the  wood  without  the  use  of 
pressure  or  vacuum.  Sugar  being  crystalised,  sap  is  an 
amorphous  form  of  wood,  and  therefore  a  much  more  suit- 
able material  than  creosote  and  other  mineral  matters. 

This  process  has  been  a  great  success  in  Australia,  and 
with  its  aid  the  white  ant  difficulty  is  practically  overcome. 
The  mention  of  the  electric  seasoning  experiment  in  Mel- 
bourne is  interesting,  but  to  refer  to  that  and  not  mention 
the  large  works  at  Sydney  and  West  Australia  where  the 
Powellising  process  has  been  carried  on  for  the  last  six  years 
is  a  grave  omission. 

E.  Kilbiirn  Scott. 

Bromley,  Kent,  Septemher  dlh,  1012. 


Kartliin^  in  Collieries. 

I  note  the  reference  in  your  issue  of  August  ;!Oth,  to  the 
a(-tion  brought  by  Mr.  Atkinson,  representing  the  Home 
Office,  against  Mr.  Fmrie,  the  manager  of  the  Consett 
Iron  Co.,  and  I  venture  to  think  that  if  you  had  had  all  the 
facts  before  you,  your  criticisms  would  probably  have  been 
less  severe. 

There  is  no  doulit  that  the  memljers  of  the  Advisory 
Committee,  and  also  the  majority,  at  any  rate,  of  the  coal 
owners  in  the  United  Kingdom,  believe  that  the  Exemption 
Clause,  which  was  obtained  after  considerable  discussion, 
is  a  clear  exemption  in  connection  with  installations  erected 
prior  to  .lune  1st,  HUl,  assuming  that  such  installations 
complied  with  the  requirements  of  the  old  Rules. 

A  great  deal  of  doubt  still  exists  in  the  minds  of  not  only 
electrical  men,  but  also  mining  engineers,  as  to  the  advan- 
tages of  armoured  cables,  and  also  earthing  as  called  for 
by  the  new  Rules,  and  I  note  in  your  last  issue  a  letter  from 
Mr.  Sydney  F.  Walker  on  this  subject  ;  I  am  not  at  all  sure 
myself  that  the  method  of  earthing  prescribed  or  recom- 
mended by  the  Home  Office  is  one  which  can  be  adopted  in 
all  cases,  as  those  acquainted  with  the  installation  of  elec- 
tricity in  mines  are  well  aware  that  there  are  insulating 
strata,  and  the  existence  of  such  would  render  earthing  to 
one  point  on  the  surface  of  no  avail. 

There  is  no  doubt  that  for  mechanical  protection  the 
armouring  of  cables  is  of  considerable  value,  but  one  has 
to  consider  the  risk  of  corrosion,  and  if  the  armouring  is 
used  for  earthing  purposes,  the  whole  earthing  system 
becomes  one  requiring  the  greatest  skill  and  attention  in 
erection,  and  also  requires  constant  attention  if  it  is  to  be 
relied  upon  as  a  safeguard  ;  at  the  same  time,  I  believe  that 
such  a  system  properly  looked  after  combines  mechanical 
protection  and  efficient  electrical  safeguard. 

In  your  article  one  would  gather  that  the  Consett  Iron  Co. 
were  neglectful  of  the  lives  or  safety  of  their  workpeople, 
and  that  this  accident  occurred  because  they,  as  a  company, 
wished  to  shelter  themselves  under  the  Exemption  Clause 
and  avoid  the  expense  of  meeting  the  recjuirements  of  the 
new  Rules.  Such,  however,  is  far  from  being  the  truth,  as 
the  Consett  Iron  Co.  had  in  this  particular  installation 
adopted  armoured  cables  throughout,  and  in  five  of  the 
conveyors  out  of  seven  they  had  already  introduced  earthing 
arrangements  constructed  and  adapted  to  the  requirements 
of  the  new  Rules,  and  the  other  two  conveyors  would  have 
been  altered  except  for  the  coal  strike,  which  prevented  them 
completing  the  work,  and  I  feel  sure  that  your  well-known 
desire  for  fairness  will  prompt  you  to  give  prominence  to 
this  statement. 

Speaking  as  the  representative  of  the  coal  trade,  not  only 
in  the  position  which  I  held  as  electrical  expert  to  the 
Mining  Association  of  Great  Britain,  but  also  as  a  member 
of  the  Advisory  Committee  for  Northumberland  on  both 
inquiries,  I  can  honestly  state  that  there  is  no  body  of  men 
more  anxious  for  the  safety  of  their  workpeople  than 
the  colliery  owners,  managers  and  officials,  but  one  must  bear 
in  mind  that  whilst  any  reasonable  expense  is  not  objected 
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to,  there  is  a  limit :  it  might  interest  you  to  know  that  in  the 
recent  inquiry  I  took  out  the  cost  of  bringing  1 1  installations 
ill  the  Midlands,  all  of  which  had  been  erected  in  accordance 
with  the  old  Rules,  up  to  the  requirements  of  the  new  Rules, 
and  I  found  that  the  expenditure  was  £41), 000,  and  in  not 
one  of  these  collieries  had  there  been  an  electrical  accident, 
fatal  or  otherwise,  during  the  whole  period  the  installations 
had  been  running. 

As  you  state,  this  case  is  nuhjiidicc,  so  that  beyond  a 
mere  statement  of  what  I  know  to  be  the  facts  of  the  case, 
we  cannot  enter  into  its  merits,  and  I  thank  you  very  much 
for  the  opportunity  of  replying  to  your  leading  article  on 
this  subject. 

W.  C.  Mountain. 

Newcastle-on-Tyne,  iSe/iteuil/cr  [)/h,  1912. 

[AVe  are  pleased  to  publish  this  letter,  which  throws  a 
good  deal  of  light  on  the  subject.  The  deduction  is  obvious 
that,  although  the  Consett  Iron  Co.  asserted  its  claim  to 
exemption  from  the  requirements  of  the  new  Rules,  it  was 
taking  active  steps  to  comply  with  them.  We  have  pleasure 
in  recording  the  fact,  which  was  not  brought  out  in  the 
report  received  by  us — otherwise  our  criticism,  as  Mr. 
Mountain  suggests,  would  certainly  have  been  milder.  We 
trust  that  the  company's  praiseworthy  example  is  being 
followed  by  other  colliery  proprietors,  without  regard  to 
the  question  of  exemption. — Eds.  E.R.] 


MuxiciPAL  (?)  Tkadixit. — We  regret  to  say  that  the 
writer  of  the  letter  published  under  this  heading  in  our  last 
issue  proves,  on  inquiry,  to  have  given  a  false  name  and 
address.  Mr.  J.  E.  Schofield,  commercial  assistant  to  the 
Bradford  Corporation,  of  course,  was  not  the  writer  :  on  the 
contrary,  he  appears  to  have  been  the  person  aimed  at,  and 
we  are  sorry  that  by  this  despicable  trick  he  has  been 
subjected  to  a  cowardly  attack. — Eds.  E.R. 


ELECTRICAL  EXHIBITION  AT  NEWCASTLE- 
ON-TYNE. 


The  second  North-Eastern  Counties  Electrical  Exhibition 
was  opened  in  the  Exhiljilion  Hall,  St.  Mary's  Place,  New- 
castle-on-Tyne, on  Saturday,  the  7th  inst.,  and  will  be  con- 
tinued until  the  28th  inst. 

The  present  Exhibition  differs  from  the  first  in  one  broad 
principle  :  the  first  was  primarily  to  illustrate  the  advances 
in  the  application  of  electricity  as  a  mode  of  power  in  connec- 
tion with  manufactories,  works,  railways,  collieries,  &c., 
whUe  the  chief  aim  (although  by  no  means  the  sole  object) 
of  the  present  exhibition  is  to  bring  home  to  the  general 
public  the  eiiormous  development  in  the  ajiplication  of  elec- 
tricity for  domestic  purposes,  and  to  demonstrate  the  great 
variety  of  uses  to  which  it  can  be  put.  The  value  of  the 
invention  of  the  metal-filament  lamp  and  the  reduction  that 
it  has  effected  in  the  cost  of  lighting  :  and  the  comparative 
perfection  of  the  methods  of  heating  and  cooking  are  shown 
in  a  hundred  different  forms,  at  once  attractive  and  useful. 

The  advisory  board  of  the  Exhibition  is  constituted  of 
the  following  :  Messrs.  A.  S.  Blackman  (borough  electrical 
engineer,  Sunderland)  :  G.  S.  Yesey  Brown  (chairman, 
Newcastle  Section,  Institution  of  Electrical  Engineers) : 
T..  E.  Buckell  (Newcastle  Electric  Supply  Co.,  Ltd.) : 
H.  W.  Clothier  (hon.  sec,  Newcastle  Section,  I.E.E.)  ; 
^Y.  Cross  (vice-chairman,  Newcastle  Section,  I.E.E)  : 
Harry  S.  Ellis  ( borough  electrical  engineer.  South 
Shields)  :  C.  W.  Fairweather :  W.  Fletcher  (secretary, 
Newcastle  branch.  Electrical  Contractors'  Association  In- 
corporated )  :  T.  .1.  Grainger  ;  A.  B.  Gridley  (Cleveland  and 
Durham  Electric  Power,  Ltd.):  W.  D.  Hunter  (Newcastle 
and  District  Electric  Lighting  Co.,  Ltd.)  :  Ernest  Hatton 
(general  manager,  Newcastle  Corporation  Tramways)  ; 
Chas.  H.  ]\Ierz  ;  J.  W.  Morley  (Electric  and  Ordnance 
Accessories,  Ltd.)  ;  W.  C.  Mountain  ;  J.  Pigg  (electrical 
superintendent,  North-Eastern  Railway)  :  J.  M.  Robb 
(superintendent.  Electric  Telegraphs,  Cr.P.O.,  Newcastle)  : 
Allan    Robson  (Simplex   Conduits,   Ltd.) ;    Robert  Robson 


(Chairman,  Newcastle  branch.  Electrical  Contractors' 
Association  Incorporated)  :  Herbert  Shaw  (secretary,  New- 
castle Chamber  of  Commerce)  :  R.  P.  Sloan  ( Newcastle 
Electric  Supply  Co.)  ;  H.  M.  Taylor  (borough  electrical 
engineer,  Middlesbrough)  :  Prof.  W.  M.  Thornton  (Arm- 
strong College),  and  C.  Turnbull  (borough  electrical 
engineer,  Tynemouth). 

Under  the  a'gis  of  this  board  a  highly  interesting  ex- 
hibition has  been  arranged,  each  item  of  which  helps  to 
ensure  that  all  the  different  uses  to  which  electricity  can  be 
put  in  lightening  domestic  labour,  in  reducing  expense,  and 
promoting  health  in  home  life  shall  be  demonstrated  under 
actual  working  conditions.  The  utilisation  of  electricity 
as  a  mode  of  illumination  is  now  well  established  ;  but  in 
the  matter  of  cooking  the  same  cannot  be  said,  at  all 
events,  to  the  same  extent.  The  position  in  regard  to 
cooking  has  been  materially  altered  as  a  result  of  the  cheap 
production  of  energy  and  the  immensely  enhanced  efficiency 
of  the  cooking  apparatus.  This  is  shown  by  demonstrations 
of  cooking  twice  or  thrice  daily.  In  this  connection,  also, 
are  shown  the  most  modern  forms  of  ovens,  grills,  saucepans, 
frying  pans,  kettles,  &c.  But  the  domestic  section  extends 
beyond  this,  and  includes  potato-peeling  machines,  washing 
machines,  mangles,  irons,  sewing  machines,  &c.  To  heating 
by  means  of  the  electric  current  much  attention  has  been 
given  to  make  the  exhibits  thoroughly  representative  and 
convincing,  and  the  lumitious  lamp  radiator  and  the  semi- 
luminous  quartz  type  radiators  and  convectors  are  shown  in 
actual  use.  Jjighting,  most  naturally  and  properly,  has 
devoted  to  it  much  space,  and  all  forms  of  lamp  are  shown, 
as  well  as  indirect  lighting. 

In  addition  to  the  domestic  side  of  the  Exhibition,  there 
are  many  stands  of  a  different,  but  not  less  attractive, 
character.  Amongst  these  are  the  Ozonair  apparatus, 
switchboards,  cables,  brazing  hearths,  water  heaters,  storage 
batteries,  electrical  testing  and  measuring  instruments, 
signs  and  radiators,  suction  cleaners,  portable  batteries, 
carbon  dynamo  and  motor  brushes,  electric  impulse  clocks, 
&c.  A  system  of  electrical  cab  signalling  for  railways,  as 
devised  by  Mr.  Raven,  of  the  North-Eastern  Railway,  is 
shown  by  a  working  model,  and  another  very  attractive  display 
is  that  by  the  Marconi  A\'ireless  Telegraph  Co.,  Ltd.  The 
latter  exhibit  consists  of  two  Marconi  wireless  telegraph  ship 
plants,  one  of  the  standard  i-KW.  pattern,  suitable  for  cargo 
steamers  or  liners,  where  long  ranges  are  not  so  necessary  as 
on  the  large  liners  :  the  other  of  the  induction-coil  pattern, 
suitable  for  lightships  or  fishing  smacks,  where  even  a  shorter 
range  is  required.  The  cargo  ship  set  is  divided  into  two 
parts ;  the  transmitting  plant  is  mounted  in  a  silence 
cabinet,  and  the  receiving  and  operating  apparatus  is 
mounted  on  an  oj)erating  table.  The  A-kw.  cargo  set  is  a 
small  power  installation  designed  to  produce  transmitting 
waves  of  250  and  600  metres,  or  any  intermediate  wave 
length  with  a  simple  change  over  from  one  to  any  other. 
The  working  range  dejiends  on  the  height,  length  and  shape 
of  the  aerial.  The  receiving  apparatus  provides  for  tuned 
reception  of  all  waves  between  250  and  1,600  metres.  The 
working  receiving  range  is  also  dependent  on  the  aerial. 
This  exhibit  is  intended  to  bring  home  to  the  carge  ship- 
owner the  ease  and  econoniy  with  which  the  invaluable  wire- 
less system  can  be  adapted  to  his  purposes,  and  the  appeal  in 
a  district  like  Tyneside,  where  so  many  vessels  are  buUt  and 
owned,  should  not  prove  unavailing. 

The  formal  opening  took  place  in  the  presence  of  a  large 
company,  over  which  Mr.  J.  Pigg  presided. 

The  Chairman,  in  introducing  the  Deputy  Lord  Mayor 
(Councillor  Herbert  Shaw)  to  open  the  Exhibition,  said  they 
hoped  that  the  success  of  the  opening  pressaged  the  success 
of  the  undertaking  in  spreading  a  wider  knowledge  of  the 
adaptation  of  electricity  in  the  service  of  the  public. 

The  Deputy  Lord  ilayor  said  it  was  undoul)tedly  a  very 
important  exhibition,  and  it  would  stand  out  in  the  annals 
of  electricity,  especially  from  the  point  of  view  of  domestic 
economy.  Whilst  it  was  true  there  had  been  larger  elec- 
trical exhibitions  in  various  parts  of  the  country,  he  believed 
he  was  correct  in  saying  that  that  was  the  largest  one 
applied  to  domestic  economy  that  had  ever  been  held  in  the 
United  Kingdom.  The  Exhibition  was  intended  to  promote 
a  knowledge  of  electricity  as  applied  to  the  home,  and  if  one 
of  the  results  of  the  venture  was  to  save  a  srreat  deal  of  time 
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:iiid  worry  liy  tlie  extended  use  of  electrical  up]ilianceB,  then 
it  would  hiivc  dnn('  a  jjreat  deal  of  t;o<)d  and  would  have 
eaniL'd  the  <;ratitiide  of  many  householders. 

Votes  of  thanks  to  the  Deputy  Lord  Mayor  terminated 
the  formal  pi'occedinfis. 

The  following  is  a  list  of  the  electrical  exhibitors  taken  in 
the  order  of  the  stands  ;  we  shall  deal  with  some  of  the 
exhibits  in  a  later  issue  : — 

Robert  ISowran  ic  ( 'o.,  Ltd.,  Newcastle.  CElectric  propeller  fans, 
Ozonair  apparatus,  wires,  cablec.  \aj 

Marconi's  Wireless  'I'deprraph  Co.,  Ltd.,  London.  (Ship  instal- 
lations.) 

N'ewcastle  Klectric  Supply  Co.,  Ltd.  (Cookinj;  demonstration 
stand.) 

('.  S.  \'esey  Brown,  Newcastle.    (Electric  water  heater.) 

Provincial  Launderies,  Newcastle.  Electrical  laundry  in 
operation.) 

Electrical  cab-signallintr  on  railways  (patented  by  .Mr.  Vincent 
L.  Raven,  chief  mechanical  engineer,  North- lOastern  Railway 
Co.) 

Scholoy  k  Co.,  London.  (Domestic  and  industrial  apidications  of 
electricity.) 

Simplex  Conduits,  Ltd.,  Hirmingham.  (Appliances  for  domestic 
purposes— kettles,   irons,  grills,  toasters.  Ax.) 

Chloride  Electrical  Storage  Co.,  Manchester.  (Storage  batteries 
for  lighting,  power  and  traction.) 

.lohn.son  &  Phillips,  Newcastle  and  Charlton,  Kent.  (Electric 
cooking  apparatus,  radiators  and  con  vectors,  lam  pa, ) 

F.  T.  Hanks,  Newcastle.  (Electrical  testing  and  measuring 
instruments.) 

The  Herbert  Krood  Co.,  Ltd.,  Chapel-eii-le-Erith.  (Ferodo  for 
brakes  and  clutches.) 

Edward  Weatherley,  Newcastle.     (RtHecta  electric  signs.) 

Newcastle  Retail  Exhibitors'  combined  stand  (including  Messrs. 
R.  W.  Cairns  ;  I'alconar,  Cross  .V:  Co.  ;  Fletcher  Bros.  :  S.  (iillitt  : 
Reid,  I'erens  -V  Co.  ;  Itobson  \  Coleman  ;  Thos.  G.  Usher  A.  Co.). 
Electric  measuring  instruments,  medical  apparatus,  switches, 
electric  fans,  signs,  lamps,  cooking  apparatus,  clocks,  ,v.c. 

Veritys,  Ltd.,  Newca.stle  branch.  (Aston  cooking  and  beating 
apparatus,  signs  and  radiators.) 

Carnegie  \  Co.,  Ltd.,  Newcastle.  (Designs  for  decorating  bazaars 
and  ball-rooms,  heated  and  lighted  electrically.) 

British  Electrical  Manufacturers' combined  stand.  (Arranged  by 
the  Adnil  Electric  Co.,  Ltd.  ;  British  Westinghouse  Electric  and 
Manufacturing  Co.  ;  British  Electric  Transformer  Co.,  Ltd.  ;  the 
Dowsing  Raiiiant  Heat  Co.,  Ltd.  ;  Electric  and  Ordnance  Accessories 
Co.,  Ltd.  ;  Etesca  Electrical  Works  ;  Ferranti,  Ltd.  ;  The  General 
Electrie  Co.,  Ltd.  ;  .Siemens  Bros.  Dynamo  Works,  Ltd.).  Laundry 
appliances,  radiators,  medical  appliances,  lamps,  heating  and 
cooking,  hot  plates,  signs,  i.c. 

Magic  Appliances,  Ltd.,  London.    (Vacuum  cleaner.) 

Pokorni  &  Co.,  Newcastle.  (Tobacconist's  shop  window  as  a 
specimen  of  electric  lighting.) 

Edison  Storage  Traction  Co.,  London,     i  Electric  vehicles.) 

British  Vacuum  Cleaner  Co.,  Ltd.,  London.  (Cleaners — Booth's 
patents.) 

Nfcwcastle-on-Tyne  Electric  Supply  Co.,  Ltd.  (Electric  nursery, 
drawing  room  and  lounge  ;   cooking  devices.) 

The  Float  Electric  Co.,  Ltd.    (Portable  batteries  and  lamps.) 

Le  Carl  one,  London.     (Carbon  dynamo  and  motor  brushes.) 

G.  Edward  Carr,  Newcastle.  (Current  transformers,  compen- 
sators, armatures.) 

Gent  A:  Co..  Ltd.,  Newcastle.     (Electric  impulse  clocks.) 


THE    HARDWARE    AND    OIL    ENGINEERING 
EXHIBITION    AT    OLYMPIA. 

This  E.xhibition,  the  first  of  its  kind,  was  opened  on 
September  7th,  and  remains  open  until  the  17th.  The  chief 
exhibits  were  well-drilling  plants  of  various  types  in  the 
form  of  models  showing  the  machinery  for  drilling  with 
ropes  as  so  usual  in  America,  or  with  light  rods  as  in  the 
Canadian  system,  as  distinguished  from  the  stiff  square  rods 
of  the  English  system.  As  in  other  matters,  each  country 
has  developed  its  drilling  methods  to  suit  its  own  conditions. 
The  steam  or  power  user  ■will  be  interested  in  the 
numerous  samples  of  oil  shown  by  the  Petroleum  Institute 
and  others,  and  the  instrument  maker  will  examine  with 
interest  the  Holland  Drilling  Co.'s  exhibit  of  a  compass  for 
taking  the  dip  direction  of  the  strata  pierced  as  well  as  the 
angle  and  direction  of  the  deflection  of  a  borehole  from  the 
vertical  by  means  of  a  compass  needle  which  can  be  released 
or  clumped  from  the  surface,  and  a  pendulum.  The  same 
company  also  show  a  clockwork  recorder  which  shows 
graphically  the  rate  and  depth  of  borhig  in  any  period  of 
hours.  They  also  show  a  compound  core  drill  for  soft  strata 
so  arranged  that  soft  and  friable  cores  are  protected  in  a 
closed  core  barrel  from  the  action  of  the  wash  water. 


<  »il  engiiies  are  shown  by  the  Westinghouse  Brake  Co., 
Ltd.,  Blackstonc  A  Co.,  Ltd.,  Tangyes,  fitcL,  CroBsley  and 
Co.,  Ltd.,  and  others. 

It  is  disappointing  to  find  no  exhibit  of  oil-burning 
appliances  by  way  of  furnaces,  firebricks,  atomisers,  pumps 
or  anything  to  interest  the  electrical  engineer  who  may  be 
considering  the  (juestion  of  oil  fuel  in  relation  to  its  use  for 
surmounting  sudden  fog  demands.  In  the  exhibition  which, 
we  believe,  it  is  intended  to  hold  next  year,  we  would  suggest 
that  a  furnace  should  be  equipped  so  that  different  systems 
of  atomisatioii  could  \>e  shown  in  operation  in  turn.  This 
cotdd  be  \ery  simply  arranged  by  the  provision  of  an  oil,  an 
air  and  a  steam  pipe,  every  exhibitor  furnishing  his  appa- 
ratus ready  to  be  connected  to  these  terminals  and  his  own 
door  to  tit  the  furnace,  of  which  each  inUnding  exhibitor 
would  have  supplied  him  a  fully  dimensioned  drawing.  We 
feel  sure  such  an  exliibit  would  attract  and  would  be  educa- 
tional and  effective.  No  Diesel  engine  was  shown,  which  is 
also  to  be  regretted,  for  the  future  of  oil  fuel  seems  likely 
to  be  a?  closely  allied  with  the  engines  to  burn  litjuid  fuel 
as  with  furnaces  for  steam  raising.  The  tendency  of  the 
day  is  towards  direct  applications  rather  than  towards  the 
methods  of  the  steam  engine. 

Though  outside  the  oil  range,  a  very  excellent  exhibit  is 
shown  by  the  British  Oxygen  Co.  in  the  shape  of  their 
o.xygeu  cutting-fiame.  This  is  a  development  of  the  oxy- 
acetylene  welding  blowpipe.  There  is  the  usual  blowpipe 
jet  of  oxygen  and  acetylene  mixing  the  gases  near  the  point 
of  combustion,  but  in  the  centre  of  tliis  annular  llame  a  tine 
jet  of  oxygen  is  passed  into  the  heart  of  the  heating  flame 
and  plays  upon  the  metal,  which  is  heated  by  the  blowpipe 
outer  (lame.  The  metal,  iron  or  steel,  rapidly  oxidises,  and 
the  oxide  is  blown  away  by  the  oxygen  jet,  and  armour  plates 
as  much  as  12  in.  in  thickness  can  be  cut  through  at  the 
rate  of  I  o  linear  ft.  per  hour,  using  .')(i  cb.  ft.  of  oxygen  per 
ft.  run  of  cut,  and  about  5  cb.  ft.  of  acetylene  for  thick  cuts. 
For  1-in.  plates  about  2*2  cb.  ft.  of  oxygen  are  consumed 
per  ft.  run.  The  rate  is  about  40  linear  ft.  per  hour,  and 
the  consumption  of  acetylene  about  a  fourth  the  volume  of 
oxygen.  With  coal  gas  the  volumes  of  gas  are  double  the 
volumes  of  acetylene,  and  coal  gas  is  considered  more  suitable 
for  light  work.  ^ 

On  Stand  Nos.  101  and  102,  a  selection  is  shown  of  the  Ozonair 
Co.'s  apparatus.  Ozone,  owing  to  its  adoption  on  the  Central 
London  Railway  and  in  many  important  public  buildings,  has  come 
to  be  generally  known  as  a  great  aid  to  ventilation,  purifying  and 
freshening  the  air  :  it  is  also  employed  for  the  purilication  and 
sterilisation  of  drinking-water  supplies,  whilst  its  industrial  applica- 
tions are  very  numerous.  Ozone  is  now  beinjr  employed  in  various 
therapeutical  applications,  and  is  prescribed  tor  consumptive  patients 
who  have  to  reside  in  towns  instead  of  in  the  open  air  of  the 
country. 

The  apparatus  exhibited  are  examples  of  the  principal  portable 
types  of  ozone  generators  made  by  the  company.  An  important 
feature  of  it  is  that,  in  producing  ozone,  no  nitrous  oxides  are 
formed,  and  consequently  there  is  no  liability  to  harmful  effects. 
Small  machines  are  also  exhibited,  adapted  for  fixing  permanently 
on  to  the  wall,  and  larger  apparatus  is  also  on  view.  A  full-sized 
plant  is  shown  in  operation,  as  used  in  the  ventilation  of  large 
buildings.  Messrs.  Ozonair,  Ltd.,  have  now  installed  several 
hundreds  of  such  ventilation  plants,  which  both  purify  and  filter  the 
air,  heat  or  cool  it  as  required,  and  charge  it  with  a  proper  proportion 
of  ozone. 

The  exhibit  of  the  India-Rubber,  Gutta-Percha  \:  Telegraph  Co., 
Ltd.  (the  Silvertown  Co.),  of  Silvertown,  London,  E.,  includes 
one  Silvertown-Crossley  oil-engine  set  (the  dynamo  being  a  standard 
Silvertown  machine  of  ."I'o  KW.)  and  two  Silvertown  petrol  or 
paraffin-electric  sets.  All  three  sets  are  specially  designed  for  private 
iionse,  hotel  and  ship  lighting  and  power.  In  addition,  there  are  a 
three-wire  dynamo  of  2.5  kw.,  46U-180  volts,  a  high-speed  revolution 
counter,  a  ceiling  fan,  various  small  motors,  and  a  hose  of  special 
■construction  for  use  with  petroleum,  all  of  Silvertown  make. 

The  Silvertown  patent  electrically-controlled  revolution  counter  is 
designed  to  count  with  perfect  accuracy  the  revolutions  of  a  shaft 
in  a  given  time,  and  is  suitable  for  speeds  as  high  as  8,000  r.p.m. 
It  is  controlled  by  a  clock-driven  electric  contact,  and  an  arrange- 
ment is  provided  for  re-setting  the  pointers  at  zero  for  each 
reading. 


Barnet  Liffhtiha:. — Owing  to  the  bad  lighting  of  the 
district  by  the  Gas  Co.,  Councillor  Ford  has  intimated  his  intention 
•of  moving  at  the  next  Council  meeting,  that  the  Council  at  once 
approach  the  North  Metropolitan  Electric  Power  Co.,  asking  if  it 
■will  be  possible  for  it  to  lay  mains  throughout  the  district  by 
October,  1913,  and,  it  so,  at  what  cost  it  would  light  the  roads. 
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Sale  of  Peimaey  Cells. 

In  the  City  of  London  Court,  on  Friday,  Mr.  Frederick  Hodgrson,. 
24,  Queen  Street,  E.G.,  electrician,  sued  Mr.  William  Boa, 
39,  Wiadmill  Road,  Gilling:ham,  Kent,  for  .tlfi  Ms.  lOd.,  being 
1.5  guineas  damages  for  breach  of  contract  and  9s.  lOd.  for  carriage. 
His  case  was  that  defendant  offered  him  280  primary  cells  at 
Is.  IJd-  each,  saying  that  they  were  quite  new.  Plaintiff  paid 
for  them  in  advance  at  defendant's  request,  and  then  found  that 
many  had  been  used  before,  as  the  batteries  had  salammoniac  in 
them,  and  others  were  not  equal  to  sample  submitted.  The 
majority  were  practically  useless.  Defendant  said  that  was  not 
true  ;  the  cells  were  quite  good  and  not  defective.  He  did  not  sell 
by  sample.  He  bought  them  from  the  Government,  as  they  came 
from  the  Royal  Military  Engineering  School.  Chatham.  He  paid 
nine  guineas  for  them,  and  their  original  cost  to  the  Government 
was  fis.  each  or  £70.  Could  plaintiff  expect  absolutely  perfect 
goods  for  Is.  IJd.  each  .'  .Tudge  Rentoul  inspected  all  the  cells,  and 
said  some  of  them  were  good,  but  not  many.  He  did  not  think 
the  authorities  knew  their  condition,  and  the  Government  might 
meet  the  defendant.  He  must  find  for  thei[plaintiff,  but  it  would 
be  without  costs. 


A  Scottish  Case. 


The  record  has  been  closed,  in  the  Dunfermline  Sheriff  Court,  in 
an  action  at  the  instance  of  John  McDonald,  farmer,  Inverness- 
shire,  against  Messrs.  Balfour,  Beaty  .t  Co.,  tramway  contractors, 
Dunfermline,  in  respect  of  the  death  of  his  son  Alexander,  who  was 
employed  as  a  plumber  by  the  defendants. 

The  pursuer  sues  for  iC^>00  at  common  law,  or,  alternatively,  £23G 
under  the  Employers'  Liability  Act. 

The  deceased  was  electrocuted  on  December  14th  last  at  the  East 
Wemyss  sub-station  through  touching  an  exposed  portion  of  a  cable 
which  was  being  tested.  The  pursuer  avers  that  the  cable  ought 
to  have  been  protected  by  a  fence.  The  defenders  state  tliat  there 
was  no  need  for  a  fence,  and  that  the  deceased  had  no  need  to  be 
near  the  cable,  or  to  interfere  with  it  in  any  way. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Large  Simplex  Toaster. 

The  accompanyint:  illustration,  fig.  1,  shows  an  interesting  "p'eoe 
of  electrically  heated  apparatus,  which  Messrs  Simple.x  Condiits. 
Lxn.,  of  llCi,  Charing  Cross  Road,  W.C,  have  just  supplied  to  a  large 


exceedingly  tight  fit  is  obtained,  and  the  action  of  socketing  the 
conduit  compresses  the  aluminium  and  gives  the  conduit  a 
surface  of  the  metal  affording  an  efficient  and  lasting  contact. 
This  scraping  effect  is  increased  if  the  tube  be  twisted 
slightly  when  being  inserted  into  the  fitting  ;  the  jamming 
effect  produced   by   the   insertion   of    the    wedge,    gives   a  tight 


Fig.  2. — Simplex  Patent  Wedge  Continuity  System. 

union  of  considerable  mechanical  strength.  As  will  be  seen  from 
the  illustration,  fig.  2,  there  are  no  unsightly  projections,  the  wedge 
being  hardly  noticeable  when  in  position,  and  the  actual  operation 
of  inserting  it  does  not  occupy  an  appreciably  longer  time  than 
erecting  ordinary  unscrewed  conduits. 

The  ''  Troika  "  CO .  Analyser. 

A  simple  device  for  mea.suring  the  percentage  of  CO2  contained  in 
flue  gases  is  the  "Troika"  analyser,  fig. :'.,  which  is  being  introduced 
by  Messks.  Theemo  and  Peesscre  Instruments,  Ltd.,  of  60, 
Salusbury  Road,  Kilburn,  N.W.  As  shown  in  the  accompanying 
figure,  it  consists  of  a  single  glass  instrument,  with  two  large  bulbs 
and  a  graduated  stem.  The  lower  bulb  is  filled  with  absorption 
li'iuid,  which  costs  a  trifle  ;  one  charge  suffices  for  200  tests.     The 


Fig.  1. — Large  Simple.x  Toaster. 


Fig.  3. — "Teoika'  CO2  Analyser. 


catering  establishment.  It  represents  a  cast-iron  nickel-plated 
toaster,  capable  of  producing  720  full  sized  slices  of  toast  per  hour  ; 
the  loading  is  6  KW..  controlled  in  four  sections. 

The  Simplex  Wedge  Continuity  System. 

Messrs.  Simplex  Conduits,  Ltd.,  have  also  introduced  a 
simple  patented  device  to  enable  Simplex  unscrewed  conduits 
to  comply  with  regulations  as  to  earthing  and  continuity 
where  such  are  called  for,  without  any  extra  charge.  It  consists 
of  a  short  T  section  piece  of  aluminium  or  other  suitable  material, 
with  the  upper  part  curved  slightly  so  as  to  fit  the  surface  of  the 
tube  closely.  All  fittings  for  use  on  the  system  have  a  narrow 
saw-cut  in  each  outlet,  into  which  the  wedge  is  placed,  so  that  the 
curved  top  ia  inside  the  fitting.  The  wedge  is  made  of  light-gauge 
metal  so  that  it  is  possible  to  insert  the  conduit  without  filing,  an 


flue  gases  are  passed  through  the  upper  bulb  and  stem  with 
an  aspirator  while  the  instrument  is  immersed  in  water  at 
atmospheric  temperature  ;  the  stopcocks  are  then  closed,  and 
a  portion  of  the  fluid  is  shaken  up  with  the  gas  in  the 
instrument.  On  opening  the  upper  stopcock  while  the  appar- 
atus is  submerged,  water  enters  to  take  the  place  of  the  CO2 
absorbed,  and  its  amount  is  read  off  on  the  graduated  scale, 
which  gives  at  once  the  percentage  of  CO2  contained  in  the  flue 
gases,  without  any  calculation.  The  results,  it  is  stated,  can  be 
relied  upon  to  Oo  per  cent.,  and  the  manipulation  is  quite  simple. 

Semi-Indirect  Fittings. 

The  British  Thomson-Houston  Co.  have  recently  issued  a  folder 
dealing  with  their  new  line  of  semi-indirect  fittings,  by  which  most 
of  the  light  is  thrown  on  to  the  ceiling,  and  a  small  portion  trans 
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mitted  through  the  reflector  in  the  form  of  direct  illumination. 
The  fittinK  consists  of  a  semi-tranKparent  bowl  suepended  by  a 
brass  rinp,  chnins  and  ceilinjr  plate.  The  bowl  is  made  of  a 
specially  prepared  opal  plass  which  gives  beautiful  lijrhtini.'  cifects. 


Fi<;.  4.— B.T.-H.  Sinoi,e-Lami>  Fitting  fob  Semi- 
Indibect  Lighting. 


Thfse  fittings  are  supplied  in  two  types,  one  for  clusters  of  lamps 
up  to  .-iix  in  number,  and  the  other  for  sinprle  lamps.  Both  types 
are  made  in  several  sizes  for  total  lamp  wattages  ranging  from 

40  to  I  ;i  10  watts. 

Improved  Drilling  Machines. 

Oar  view,  fig.  .">,  shows  four  R  5  type  drillinj;  machines  of  the 
Witton-Kramer  type  in  operation  on  a  large  casting  at  the  Witton 
works  of  the  G.E.  Co.  In  this  particular  case  the  inner  machines  are 
used  for  driUing-  holes  1  ^',  in.  in  diameter,  S  in.  deep,  while  the  outer 
machines  make  a  counter-bore  .'jj  in.  in  diameter,  1,',  in.  deep.  The 
former  operation  takes  1.5  min.,  while  the  latter  is  accomplished  in 
111  min. 

The  features  of  Witton-Kramer  drilling  machines  are  their 
portability  and  sound  construction.  The  armature  as  well  as  the 
field  coils  is  carefully  and  thoroughly  insulated  throughout  with 


In  a  recent  test  of  the  Witton-Kramer  drilUnf;  machines  a^aioBt 
German  and  American  machines  of  similar  type,  they  proved  much 
more  satisfactory  both  in  temperature  rise  after  the  test  had  been 
completed  and  also  in  the  time  tnken  to  do  certain  boring.  The 
actual  figures  are  as  follows: — Diameter  of  hole  Ij  in.,  depth 
2J  in.,  material,  cast-iron,  voltage  220  n.c. 

The  American  machine  drilled  32  holes,  average  time  1  min. 
4."i  sec,  current  consumption  l\  amps. 

The  German  machine  drilled  2.S  holes,  average  time  3  min.  per 
hole,  current  consumption  r2/I0  amps. 

The  Witton-Kramer  machine  drilled  3H  holes,  average  time 
1  min.  ;ir.  sec.  per  hole,  current  consumption  4'5/10  amps. 

The  fastest  time  in  which  the  German  machine  drilled  a  hole 
was  2  min.,  the  American  machine  took  1^  min.,  and  the  Witton- 
Kramer  machine  ti.")  seo. 


Fir;,  ."i. — Witton-Kr.\meb  Drii.lixg  Machines  in  use. 


the  best  materials.  Aluminium  is  used  largely  to  keep  the  weight 
of  the  machine  as  light  as  possible,  the  end  shields  and  switch  box 
being  of  cast  aluminium. 

We  understand  from  the  General  Electric  Co.,  Ltd.,  that 
they  are  prepared  to  send  these  machines  on  approval  to  lionii  /jrfc 
customers,  provided  that  they  pay  the  freights,  and  undertake  to 
retain  the  machines  if  they  are  kept  any  longer  than  seven  days. 


BUSINESS  NOTES. 


Consular  Xotes.  —  Bra/.il, — The  British  Consul  at 
Pernambuco  reports  that  that  city  is  regularly  visited  by  a  large 
number  of  travellers,  British  and  foreign,  representing  high-class 
firms  and  dealing  in  almost  every  kind  of  goods.  Competition  is 
very  keen,  and  little  is  to  be  done  by  means  of  correspondence  on 
the  part  of  exporters  at  home. 

Consular  officers  receive  letters  by  every  mail  from  British  firms 
asking  for  the  names  of  responsible  agents.  Agents  as  a  rule  have 
their  own  particular  lines,  and  if  they  are  successful,  already 
represent  a  sufficient  number  of  first-class  firms  or  manufacturers. 
Beautifully  illustrated  and  elaborate  trade  catalogues  are  also  con- 
stantly being  sent  out  ;  these  are  invariably  written  in  English  and 
prices  are  quoted  in  English  money.  To  be  of  any  use  they  should  be 
written  in  the  Portuguese  language  and  prices  given  in  milreis. 
The  metric  system  should  also  be  used.  Occasionally  a  catalogue 
in  Spanish  is  received  with  the  prices  given  in  pesetas,  which  the 
would-be  exporter  appears  to  think  will  serve  equally  well,  for- 
getting that  in  Brazil  Spanish  is  as  bad  if  not  worse  than  English 
both  as  regards  language  and  currency.  Payments  for  goods  are 
usually  made  by  bills  drawn  at  'JO  days'  sight  after  the  delivery  of 
the  goods.  The  best  way  to  open  up  business  and  introduce  goods 
on  to  the  Brazilian  market  is  either  through  one  of  the  large 
British  exporting  houses  who  have  their  agents  on  the  spot,  or 
with  the  aid  of  a  first-class  traveller  who  regularly  visits 
Brazilian  ports,  and  who  knows  the  language  and  people 
thoroughly.  Trading  by  correspondence  or  without  a  representa- 
tive on  the  spot  usually  leads  to  disputes,  unsatisfactory  business 
and  bad  debts.  In  doing  business  with  Brazil  much  depends  on 
the  choice  of  the  traveller  and  on  his  personality.  He  should 
carry  a  full  and  carefully  selected  line  of  samples,  and  have  a 
thorough  knowledge  of  his  business  and  the  language  and 
customs  of  the  country  ;  in  these  points  it  is  to  be  feared 
foreigners  often  excel,  as  one  frequently  finds  foreign  travellers 
successfully  representing  British  manufacturers.  The  principal 
imports  from  the  United  Kingdom  comprise ; — Machinery, 
cutlery  and  hardware,  all  classes  of  cotton  textiles,  linen  goods, 
drills  for  suitings,  lace,  i;c.  :  china,  glass,  jams,  preserves  and 
groceries,  thin  woollen  goods  for  suits,  .to.  On  the  whole,  British 
goods  seem  to  be  holding  their  own  fairly  well,  the  most  noticeable 
falling-off  being  probably  found  in  Manchester  goods. 

(ierman  Sonth-West  Africa. — The  British  Consul  at  Luderitz- 
bucht  reports  that  telegraphic  communication  has  been  established 
with  the  Union  of  South  Africa  ri,/  Warmbad  Steinkopf.  The 
charge  of  3d.  per  word  is  made  for  telegrams  from  the  Union  of 
South  Africa  to  German  South-West  Africa,  while  in  the  reverse 
direction  the  charge  is  SO  pf.  (about  33d.).  The  Eastern  Cable  Co. 
has  a  station  at  Swakopmund,  which  is  linked  up  with  the  cable 
between  the  United  Kingdom  and  South  Africa.  Wireless  stations 
have  been  erected  at  Luderitzbncht  and  Swakopmund.  The 
latter  station  began  operations  in  the  beginning  of  February,  1912, 
and  the  former  was  to  be  ready  to  send  messages  on  April  1st, 
1912.  The  charge  per  word  is  9d..  with  a  minimum  charge  of 
7s.  fid.  per  message.  The  Protectorate  can  boast  of  an  excellent 
telephone  system,  which  embraces  nearly  50  towns  and  villages. 
The  town  of  Luderitzbucht  is  now  lighted  by  electricity,  which 
is  obtained  from  the  electrical  works  of  the  Kolonial  Mining  Co. 
Swakopmund  is  also  lighted  by  electricity. 

Madeira. — The  British  Consul  at  Funchal  reports  that  the 
installation  nf  telephones  under  the  Government  has  at  last 
become  an  established  fact.  They  were  erected  and  ready  for  use 
early  in  October,  and  by  the  end  of  the  year  some  104  were  in 
working  order.  There  appears  to  have  been  some  discussion  with 
the  Lisbon  authorities  as  to  the  annual  cost,  but  this  point  has  at 
last  been  settled  and  is  fixed  at  £3  per  annum,  together  with  a 
charge  of  about  £  1  ."is.  for  first  installations.  The  system  up  to  the 
the  end  of  the  year  was  working  fairly  well,  but  there  were  com- 
plaints as  to  the  inefficiency  of  the  plant  erected  ;  this  will  no  doubt 
be  remedied  in  the  future. 

Italy.— The  British  Consul  at  Rome  reports  that  one  of  the 
causes  which  in  the  past  has  retarded  the  industrial  development 
of  that  city  has  been  the  want  of  fuel  which  had  to  be  imported 
from  a  distance,  and  its  price  consequently  hampered  would-be 
manufacturers.  Of  late  years,  however,  the  water  resources  of 
the  district  have  been  largely  utilised.  It  is  calculated  that  about 
6.5,000  electric  H.p.  is  at  present  available  for  private  consump- 
tion.   The  aggregate  quantity  is  85,000  H.P.,  of  which  70,000  H.P. 
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is  hydro-electric,  and  the  remainder  produced  by  steam.  The 
tramway  company  uses  6,000  h.p.,  private  consumption  14,000  H.P., 
leaving:  over  60,000  H.P.  available  for  general  industrial  purposes. 
The  advocates  oif  the  progress  of  the  Italian  capital  expect  that  as 
soon  as  conditions  will  permit  it,  the  Act  granting  certain  fiscal 
exemptions  to  new  industrial  concerns  in  the  Neapolitan  districts 
will  be  extended  to  Rome. 

The  British  Vice-Consul  at  Civitavecchia  reports  that  the  contract 
for  lighting  the  city  by  electricity,  and  the  supply  of  electric 
motive  power  has  been  taien  over  by  a  new  company,  and  it  is  stated 
that  fully  2,000  h.p.  will  be  available. 

Costa  Rica. — The  British  Consul  reports  that  the  hydro-electric 
power  plant  of  the  Costa  Rica  Electric  Light  and  Traction  Co.,  at 
El  Brazil  (5,000  h.p.),  was  completed  during  the  year  191 1,  and  the 
power  from  this  source  was  put  into  service  in  December. 

Spain. — The  British  Consul  at  Seville  states  that  it  was  reported 
last  year  that  the  monopoly  hitherto  held  by  the  Compania 
Sevillana  de  Electricidad,  a  Spanish  company  with  (Jerman  capital, 
was  likely  to  be  invaded  by  competition.  The  Sociedad  Catalana  de 
Alumbrado  por  Gas,  a  powerful  Spanish  company,  till  now  producers 
of  gas  only,  have  decided  to  supply  electric  current  for  lighting  and 
power  purposes.  Their  work  in  this  direction  is  making  very  satis- 
factory progress. 

The  British  Yice-Consul  at  Cadiz  reports  that  the  wireless  tele- 
graph station  at  Puntales,  connected  by  wire  with  the  telegraph 
office  at  Cadiz,  was  inaugurated  in  November  last,  together  with 
those  at  Barcelona  and  Santa  Cruz  de  Tenerife.  In  connection  with 
this  service,  there  will  soon  be  opened  other  stations  at  Vigo,  Aran- 
juez,  Alicante  and  Palma  de  Mallorca.  The  headquarters  of  the 
company — Compania  Nacional  de  Telegrafia  sin  Hilos — floated  in 
Spain  at  the  initiative  of  the  Miirconi  Co.  with  British  and  Spanish 
capital,  are  established  at  Madrid.  The  Puntales  station  has 
rendered  good  service  by  taking  over  messages  during  the  break- 
down of  the  cable  to  the  Canary  Islands.  The  Eastern  Telegraph 
Co.  has  submarine  cables  connecting  Cadiz  with  Gibraltar  and  Villa 
Real  de  San  Antonio.  The  French  Government  has  a  cable  between 
Cadiz  and  Tangier  and  the  Spanish  (Government  one  to  Tenerife. 

Later  in  his  report,  the  Vice-Consul  states  : — 

Bad  debts  are  by  no  means  so  frequent  as  is  commonly  supposed, 
and  there  are  a  large  number  of  well-to-do  families  and  very  good 
firms  with  whom  British  houses  can  deal  with  safety.  It  is  very 
necessary  for  the  British  merchant  to  guard  against  wounding  the 
susceptibilities  of  his  clients,  since  there  is  no  doubt  that  the  unfor- 
tunate reputation  often  undeservedly  given  to  firms  in  southern 
Europe  renders  those  whose  commercial  honour  is  unassailable 
particularly  sensitive  to  the  treatment  frequently  meted  out  to  them. 

Book  Notices.: — "The  Una-Flow  Steam  Engine."  By 
Prof.  J.  Stumpf.  Price  10s.  6d.  net.  "  Toll  Telephone  Practice." 
By  J.  B.  Thiess  and  G.  A.  Joy.  Price  14s.  net.  1912.  London  : 
Constable  &  Co.,  Ltd. 

"Atti  della  Associazione  Elettrotecnica  Italiana."  .Tuly  31st, 
1912.     Milan:  Stucchi,  Ceretti  &  Co. 

"  BuUi'/in  of  the  Association  des  Ingenieurs  Electriciens."  May, 
1912.     Liege  :  The  Association.     Price  •'i  fr. 

"  Handbook  of  Standard  Telephone  Construction  Methods.''  By 
Frank  B.  Hall,  Newton  Falls,  Ohio,  U.S.A.  London :  S.  Rentell 
and  Co.     Price  17s.  net. 

"Science  Abstracts."  VoL  XV,  Part  8.  August  26th,  1912. 
Sections  A  and  B.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  6d. 
net  each. 

"Examples  in  Applied  Electricity."  By  C.  G.  Lamb.  1912. 
Cambridge  :   I'niversity  Press.     Price  2s.  6d.  net. 

"  Procrrdinqx  of  the  American  Society  of  Civil  Engineers." 
Vol.  XXXVlil,  No.  6.     August,  r.>12.     New  York  :  The  Society. 

Messrs.  Grafton  &  Co.,  of  69,  Great  Russell  Street,  W.C,  are 
publishing  a  full-title  catalogue  arranged  under  subject  headings 
of  all  British  and  American  books  on  engineering,  metallurgy  and 
allied  topics  published  during  the  five  years  1907-11,  with  their 
English  and  American  prices  and  publishers'  names.  The  work  has 
been  complied  by  Mr.  R.  A.  Peddie,  librarian  of  the  Technical 
Library  of  the  St.  Bride  Foundation. 

A  Cbarge   of  Eiubezzlenient, — At  Prescot    (I-ancs.) 

Petty  Sessions,  on  Tuesday  last  week,  Thomas  Hanion,  formerly  in 
the  service  of  the  British  Insulated  and  Helsby  Cables,  Ltd.,  at  the 
Prescot  Works,  was  committed  for  trial  at  the  Liverpool  Assizes  on 
charges  of  embezzlement.  From  the  opening  statement  of  Mr. 
Hutchens,  solicitor  for  the  prosecution,  it  appeared  that  the  defal- 
cations discovered  amounted  to  about  £1,000,  though  the  charges 
were  limited  to  much  smaller  amounts.  When  the  prisoner  went 
away  on  his  holidays,  the  deficiencies  ceased.  When  he  returned 
they  began  again.  He  gave  wrong  totals  to  wages  sheets  and 
pocketed  the  differences,  and  he  entered  bonuses  to  which  men 
were  not  entitled,  and  took  these  too  ;  and  had  a  clever  system  of 
hiding  it  up.     Bail  was  refused. 

Lead    Protective  Coating  for  Iron   and  Steel. — 

Messrs.  Haywaed  Bros.  &  Eckstein,  Ltd.,  have  been  granted  a 
sole  licence  for  coating  iron  and  steel  sash  bars  with  lead  by  the 
Cowper-Coles  process,  and  a  plant  is  being  equipped  at  their  works 
in  London  for  the  purpose. 

Liquidation. — J)iSTRirT  Electuic  Co.,  Ltd.,  Birming- 
ham.— A  meeting  of  creditors  will  be  held  on  Friday  next. 
Creditors  should  communicate  with  Mr.  J,  W.  Hinks,  liquidator, 
1  in,  Colraore  Bow,  Birmingham, 


Private   Arrangement. — Fletcher  Jackson  &  Co., 

Ltd.,  electrical  and  mechanical  engineers,  S9,  Halmet  Court  Road, 
Westcliffon-Sea. — Pursuant  to  the  provisions  of  the  Companies' 
(Consolidation)  Act,  a  meeting  of  the  creditors  was  held  recently 
at  the  offices  of  the  company.  A  meeting  of  the  shareholders 
had  previously  been  held,  when  a  resolution  was  passed  to  the 
effect  that  it  had  been  proved  that  the  company  could  not,  by 
reason  of  its  liabilities,  continue  its  business,  and  that  it  was 
advisable  to  wind  up  the  concern  voluntarily.  A  further  resolution 
was  passed  appointing  Mr.  A.  Pensam,  of  S9,  Halmet  Court  Road 
Westcliff-on-Sea,  to  act  as  the  liquidator  of  the  company.  A  state- 
ment of  affairs  was  submitted  by  Mr.  Pensam,  which  disclosed  total 
liabilities  of  £1,230.  The  indebtedness  to  the  trade  was  only  £400, 
while  there  was  an  overdraft  at  the  bank  of  £30.  The  balance  of 
the  liabilities  of  £800  represented  an  amount  due  on  debentures. 
The  assets  consisted  of  stock-in-trade  at  cost,  £400,  fixtures  and 
fittings  £64,  machinery  £42,  and  book  debts  £4 On,  estimated  to 
realise  £3.50.  The  assets,  therefore,  totalled  £8.5fi,  or  a  deficiency 
of  £374.  It  was  reported  that  the  business  was  originally  carried 
on  in  partnership  by  Messrs.  Fletcher  &  Jackson.  The  company 
was  registered  to  take  over  the  concern  a  little  more  than  two  years 
ago,  and  had  a  nominal  capital  of  £C00.  Subfequently  the  two 
vendors  each  found  a  sum  of  £300  in  cash,  and  in  return  received 
debentures  for  a  like  amount  in  the  company.  Debentures  for  a- 
further  £200  were  issued  during  the  present  ytar  for  cash  advanced. 
It  was  pointed  out  that  the  assets  only  amounted  to  £8.5(1,  and 
were  subject  to  debenture  charges  of  £S00,  so  that  there  was  really 
only  a  balance  of  £fi0  odd  for  the  unsecured  creditors.  The  liqui- 
dator said  that  there  was  a  desire  to  continue  the  business,  as  there 
were  several  important  contracts  in  hand.  The  directors  had  not 
drawn  anything  from  the  company,  and  they  hoped  in  a  few  weeks 
to  be  able  to  make  an  offer  to  the  unsecured  creditors.  It  was 
decided  by  the  creditors  to  leave  the  matter  in  the  hands  of  Mr. 
Pensam. 

Electric    Time    Service. — We  are  informed  that  the 

Stnchhonome  Co.,  Ltd.,  of  32  and  34,  Clerkenwell  Road,  are 
installing  their  system  of  uniform  and  accurate  time-keeping 
throughout  a  number  of  buildings,  of  which  the  following  are  some 
of  the  more  important  : — Vickers,  Ltd.,  new  offices,  Barrow-in- 
Furness  ;  Marconi's  Wireless  Telegraph  Works,  Chelmsford  ;  The 
British  Thomson-Houston  Meter  Works,  Coventry  and  Lamp  Works, 
Willesden  ;  Diesel  Engine  Co.'s  new  offices  :  four- faced  public  turret 
clocks  at  West  Bromwich  and  Wednesbury ;  Rangoon  railway 
station  of  the  Burmah  State  Railways  ;  Waterloo  Station  extension 
and  the  Nine  Elms  engine  shed  for  the  L.  &  S.W.  Railway  :  Amal- 
gamated Press,  Farringdon  Street,  E.G.  ;  Tin'  fhtili/  Xnm  and 
Lmdt'i;  Bouverie  Street,  E.C. 

Bankruptcy  Proceedings. — John  William  (tarsden 

(trading  as  W.  Garsden  &  Co.),  electrical  engineer,  24,  Preston  New 
Road,  Blackburn. — The  adjourned  public  examination  of  the  above- 
named  debtor  was  held  at  St.  John's  I^odge,  Richmond  Terrace, 
Blackburn,  when  the  Official  Receiver  stated  that  the  debtor  had 
been  made  liable  for  a  partnership  debt,  and  he  gave  this  as  the 
cause  of  his  present  position.  Mr.  H.  S.  Haworth,  for  the  trustee, 
said  he  had  no  further  questions  to  ask,  and  on  the  application 
of  Mr.  Tom  Backhouse,  the  case  was  closed. 

R.  E.  Walker,  K;,  Widemarsh  Street,  Hereford,  electrical 
engineer. — The  order  of  July  16th  last  has  been  discharged,  subject 
to  a  condition. 

Catalogues  and  Lists. — The   Electrical  Co.,  Ltd., 

122-4,  Charing  Cross  Road,  W.C. — Price  list  No.  12  of  small  motors 
and  tools  ;  the  former  range  from  j'tr  to  i  B.H.P.  in  a  variety  of 
patterns,  including  a  portable  household  motor  for  performing  a 
number  of  functions. 

The  Foster  Engineering  Co.,  Ltd.,  Wimbledon,  S.W. — 
Pamphlet  describing  a  new  line  of  "Standard"  oil-filled  trans- 
formers for  1  to  10(1  KW.,  50-60  cycles,  and  up  to  3,000  volts  :  the 
specification  and  dimensions  are  given,  and  various  special  apparatus 
are  also  illustrated. 

Messrs.  Mavor  i-  Coulson,  Ltd.,  47.  King  Street,  Mile  End, 
Glasgow. — Leaflet  describing  ^the  ''Dandy"  ventilators  for  mine 
headings,  &c. 

The  Schniewindt  Electric  Co.,  40  and  41,  Staniforth  Street, 
Birmingham. — Leaflet  relating  to  the  Schniewindt- Asbestos  woven- 
wire  resistances,  which  are  now,  with  other  specialities,  manu- 
factured at  the  company's  own  \vorks  in  Birmingham. 

The  General  Electric  Co.,  Ltd. — The  company  has  made 
arrangements  with  the  Holophane  Co.  for  the  sale  of  their  various 
products,  and  has  just  issued  "The  only  Complete  Cat.^Iogue  of 
Holophane  CJlassware.''  It  will  carry  the  largest  stock  of  Holophane 
glassware  in  the  L^nited  Kingdom.  This  catalogue  contains  the  com- 
plete range  of  designs  of  Holophane  and  Holophane  Benjamin  pro- 
ducts, beautifully  illustrated  on  fine  art  paper,  and  gives  a  detailed 
description  of  scientific  illumination.  The  new  inverted  type  of 
Holophane  bowls,  which  serve  for  indirect  lighting,  is  shown,  as 
well  as  the  "  Stiletto  "  reflectors  in  the  usual  extensive,  intensive 
and  concentrating  types,  and  reflectors  for  residence  use.  Other 
features  of  the  list  are  the  "  XJniflux  "  reflectors  and  reflector  bowls, 
reflectors  specially  designed  for  9se  in  factories,  dockyards,  &c. 

Pamphlet  No.  L  1,591,  of  electric  bells  and  accessories  ;  and 
C  1,.561,  of  "Geekoduct"  continuity  devices,  earthing  devices,  &c. 

Messrs,  Siemens  Bros.  Dvnaivio  Works,  Ltd.,  Ty.ssen  Street, 
Dalston,  London,  N.B.- — For  the  convenience  of  contractors,  this 
firm  is  now  issuing  an  .attractive  showcard  on  which  samples  of  all 
types  of  "  Wotan  "  battery  lamps  can  be  mounted,  and  by  means  of 
which  the  various  types  of  lamps  can  be  displayed  to  the  public. 
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111  the  centre  on  a  viftnetted  bnokpronnd  are  illuBtrnted  all  the 
different  pattprnp,  and  a  brans  sprincr  clip  is  fixed  in  a  nuitfthle  posi- 
tion on  eiudi,  bo  that  a  lamp  of  eimilar  type  in  fixed  direotly  above 
the  iUuHtration,  and  after  a  lamp  haH  been  removed,  an  illustration 
of  it  remains.  The  cardn  are  supplied  at  the  aotuiil  value  of  the 
lamps  mounted  thereon,  lesa,  of  course,  the  usual  trnde  discount. 
'I'lio  sample  show-card  also  depicts  the  various  applications  to  which 
these  battery  lamps  can  he  applied. 

Mkssus.  'Cou  nsiiknd's  AitT  Met.m.  Cn.,  Ltd..  Krnest  Street, 
Holloway  Head,  Hirmintrham. — Cataloprue  of  the  "  Calor"  electric 
cookinjr  and  heatinfr  appliances,  in  which  the  hcatinj;  element  con- 
sists of  non-oxidisable  resistance  spirals  mounted  on  a  refractory 
clay  base  which  becomes  red  hot,  and  is  readily  renewable.  The 
appliances  include  food  warmers,  hot  plates,  a  variety  of  utensils, 
electric  irons  and   "  bright  (rlowiner  electric  fires." 

Mi:ssi!.<.  Falk,  S'lADKl.MANN  .V  Co.,  Lti>,  83-87,  Farringdon 
Uoad,  E.G.— C'atalocue  Xo.  312  of  "Elesca  Wire"  lamps.  British- 
made,  for  which  exceptional  streng-th  is  claimed  ;  they  arc  made  in 
sizes  down  to  10  c.i'.  for  low  voltajre,  and  Hi  c  p.  for  high  voltaste, 
and  up  to  1,000  C.I".,  in  various  shapes.  Carbon  lamps  are  also 
listed,  and  anto-tran,sformers,  \c. 

Wkktiis  \  Co.,  11,  Aldersffate  Street,  E.C.— Pamphlet  describing 
the  firm's  specialities,  viz..  cast-steel  draw  plates  and  dies  for  rod 
and  fine  wire  drawing  :  chilled  oast-iron  dies  ;  steel  and  tool.<  for 
wire  manufacture  ;  diamond  dies  and  powder  ;  and  draw-flats. 

Mirrh'PS  Condensinir  Plant. — A  roiicat  onlor  Ims  been 
placed  with  the  Mihi!1,i:ks-\Vatson  Co..  Li-h.,  of  Si-otland  Street, 
Olasuow,  by  Messrs.  I).  Colville  A:  Sons,  Mothcwell,  for  a  barometric 
jet  condensine  plant  directly  conneeted  to  rollintjmill  engines,  with 
a  duty  of  200,000  lb.  steam  per  hour.  The  company  are  also 
supplying  numerous  sets  of  their  MirrleesLehlanc  multi-jet  plant, 
amongst  other  recent  orders  beinu  two  sets  each  for  ,Tohn  Foster 
and  Sons,  (.lueensbery  :  Lewis  Merthyr  Colliery,  and  East  Iletton 
Colliery,  while  their  Mirrlces-Leblanc  rotary  air  pumps  have  been 
supplied  to  several  home  and  foreiprn  works.  Their  surface  and  jet 
condensers  have  also  been  in  demand  for  electricity  works  and 
factories. 

Trade    .timniincriiients,  —  Ttik  Sciixikwi.nt.t  Ki.ec- 

riiicCo.  have  recently  opened  a  new  works  at  40  and  41,  Staniforth 
Street,  Birmingham,  for  the  manufacture  of  their  asbestos  woven 
net  resistances,  and  resistances  to  anj'  specification  ;  electric  heat- 
ing and  cooking  apparatus  and  elements,  woven  work  in  wire  and 
asbestos,  *;o.  These  specialities  were  formally  manufactured  by 
Mr.  Schniewindt,  Xeuenrade,  Westphalia,  but  at  the  special  request 
of  numerous  customer.",  these  works  have  been  started  in  liir- 
mingham. 

The  business  carried  on  for  many  years  by  the  late  Mr.  .Tames 
Tate,  electrical  and  mechanical  engineer,  of  182,  Harris  Street, 
Leeds  Road,  Bradford,  and  which  has  since  been  continued  by  his 
executors,  has  been  sold  to  Mr.  Wu,m.\m  Hknky  Wu.kinson,  who, 
for  a  consideralile  time,  was  Mr.  Tate's  chief  assistant. 

Messus.  QriNCK.v  i>c  Son,  electrical  engineers,  announce  that  they 
are  giving  up  their  business  at  298,  Baker  Street,  Enfield,  X.  In 
consequence  the  stock  is  to  be  disposed  of  by  auction  on  September 
21th. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — The  T.C.  has  agreed  to  all  round  reductions 
in  the  price  of  electricity  supply.  For  lighting,  the  fiat  rate  is  to  be 
Sjd.  per  unit;  heating  and  cooking,  Id.  to  (d.  per  unit  ;  power, 
25d.  to  Jd.  per  unit  according  to  quantity  ;  and  traction  '^i.^d.  per 
unit,  with  subsequent  adjustment. 

,\cton. — Very  considerable  headway,  says  a  correspondent, 
has  been  made  by  the  Metropolitan  E.S.  Co.  since  the  transfer  of 
the  Acton  Council's  electricity  undertaking,  some  IS  months  ago. 
Both  in  respect  to  lighting  and  power,  the  past  year's  trading  has 
been  very  successful,  the  output  increasing  by  about  100  per  cent. 
and  necessitating  the  erection  in  the  southern  portion  of  the  district, 
of  a  sub-station  adjoining  Wilkinson's  sword  factory,  which  is  now 
in  course  of  construction. 

Afjcbanistan. — Xews  from  Kabul  is  to  the  effect  that 

the  sanction  given  by  the  Amir  to  the  scheme  for  generating 
electricity  at  Jabal  Siraj  north-east  of  the  capital,  is  really  to  be 
effective  this  time.  The  idea  is  to  provide  electric  power  for  the 
arsenals  and  workshops  at  Kabul,  incidentally  light  will  be 
available  for  the  Amir's  palaces  and  city  generally,  also  the  rifle, 
gun,  and  ammunition  factories,  not  to  mention  the  mint,  have 
machinery  which  can  be  run  by  electricity,  and  a  great  saving 
should  be  effected  when  the  Jabal  Siraj  installation  is  in  full 
working  order. 

Balby-with-IIe.vtliorpe. — The   Doncaster   Corporation, 

which  obtained  powers  in  1898  to  supply  electricity  within  the 
borough,  and  recently  secured  extended  powers  in  the  Wheatley 
district,  now  desires  to  still  further  extend  its  area  of  i,  ply,  so 
that  the  district  of  Balby  and  Hexthorpe  may  be  inclu.  eo.  Appli- 
cation for  support  has  been  made  to  the  District  Council,  and  the 
latter  has  decided  to  deal  with  the  matter  in  committee. 

Barnslej. — The  accounts  of  the  Corporation  for  the  past 
year,  issued  on  Monday,  show  that  the  electricity  department,  the 
capital  expenditure  of  which  is  now  nearly  £100,000,  yielded  a  net 
profit  of  £2,383,  with  an  average  sale  price  of  2'0B4d.  pet  unit. 


Blackburn. — The  borough  electrical  engineer  (Mr.  P.  I'. 
Wheelwright)  has  been  instructed  to  prepare  for  Bubmission  to  the 
Electricity  Committee,  a  report  on  the  question  of  new  works  for 
the  electricity  department. 

Bradford. — The  Elcctiicity  Coniniittcc  has  decided  to 
change  the  Hystem  of  electricity  supply  along  certain  roads  in  the 
Thornbury  district  from  direct-current  to  alternating-current.  The 
cost  of  the  work  is  estimated  to  be  about  1 1.480,  and  the  cost  of 
replacing  mains  at  present  in  existence  will  be  defrayed  out  of 
revenue. 

Braintree,  —  The  Witham  Electric  Light  Co.  has 
appr.iached  the  U.U.C.  with  reference  to  the  formation  of  a  local 
syndicate  to  carry  out  an  electric  Bupply  scheme  for  the  town  on 
lines  similar  to  those  at  Witham.  The  Council  has  referred  the 
whole  matter  to  the  Finance  Committee. 

BrJn'bton. — The  T.C.  has  reduced  the  price  of  current 
to  consumers  of  1.5,000  units  per  annum  for  lighting,  from  4d.  to 
;id.  per  unit. 

The  T.C.  has  received  from  the  L.O.B.  sanction  to  a  loan  of 
£:!,77o  for  the  extension  of  the  distributing  and  feeder  mains  and 
house  services,  and  extension  of  the  switchboard. 

Burnley. — The  Council  has  decided  to  obtain  loans  for 
£17,000  and  £(>,400  for  the  purpose  of  oarrying  out  electricity 
extensions. 

Cheltenham. —The  T.C.  has  decided  to  at  once  proceed 
with  the  extenBion  of  the  electrical  mains  to  Prcstbury  and  Leek- 
hampton. 

Continental  Xotes.— Fua.m  k. — A  Salzer-Diesel  engine 

installation  at  St.  Chamond  central  station  consists  of  two  two-stroke 
engines  of  1,000  and  2,000  Hi',  respectively.  The  oil  is  stored  in  cement 
tanks  lined  with  glazed  tiles,  from  which  it  is  pumped  into  service 
tanks  near  the  engines.  Circulating  water  is  stored  on  the  top  of 
the  engine  house,  and  is  used  for  piston  cooling  as  well  as  cylinder 
cooling. 

La  Compagnic  Oenerale  Electrique  de  la  Champagne  has  secured 
the  concession  for  the  electric  lighting  of  no  less  than  'A  small 
towns  and  villages  in  the  Departments  of  Marne,  Aisne  and 
Ardennes. 

Gekmany.— An  agreement  has  been  arrived  at  between  the  muni- 
cipal authorities  of  Brandenburg-am-llavel  and  the  A.E.G.,  of 
Berlin,  whereby  the  latter  will  take  over  the  municipal  central  elec- 
tric 1-ghting  station  in  the  town  of  Brandenburg  and  operate  the 
same  during  a  period  of  40  years. 

Iludley.— The  chairman  of  the  Electricity  Committee 
moved  at  the  last  Council  meeting,  that  the  electrical  under- 
taking of  the  Corporation  be  sold  at^  once  upon  terms  agreed  upon 
by  the  Committee.  The  /lintihi>//,/ini  Dailij  I'ost  says  :— "Since 
publicity  was  given  to  the  proposal  nearly  a  fortnight  ago,  it  has 
been  generally  supposed  that  the  prospective  purchasers  were  a 
company  having  a  large  electrical  station  at  Ocker  Hill,  and  poe- 
sessing  Parliamentary  powers  in  all  the  districts  immediately  sur- 
rounding Dudley,  but  inquiries  show  that  this  surmise  is  incorrect. 
A  Post  representative  was  informed,  on  very  good  authority,  that 
the  offer  to  purchase  which  the  Council  are  asked  to  accept 
emanated  from  the  British  Electric  Traction  Co.,  with  whom  nego- 
tiations have  been  conducted,  and  that  two  other  companies  are 
involved  in  the  transaction — the  Birmingham  and  Midland  Tram- 
way Co.,  and  Shropshire  Power  Co.  The  offer  embodies,  our 
representative  was  informed,  a  guarantee  to  repay  the  whole  of 
the  outstanding  loans  on  the  power  station,  amounting  to  £6S,000, 
with  interfst,  plus  £1.'?,000.  which  includes  the  cost  of  the  arbitra- 
tion proceedings  relative  to  the  price  of  current  to  the  tramway 
company,  stated  to  be  about  £8,000,  and  also  various  sums  expended 
on  the  station  independent  of  money  raised  by  loans.  The  security 
for  the  carrying  out  of  the  proposed  agreement  would  be  a  mort- 
gage on  the  power  station  and  an  arrangement  implicating  two  of 
the  companie.'i  named,  the  combined  capital  of  which  is  about 
£2.000,000.  The  Corporation,  however,  would  still  remain  liable 
for  the  repayment  of  the  loans  and  interest  in  the  event  of  these 
annual  obligations  not  being  met  by  the  purchasers." 

At  a  meeting  of  the  Dudley  Traders'  Association  and  the  Dudley 
Ratepayers'  Protection  Association,  a  resolution  was  passed  urging 
the  Council  not  to  sell  the  concern  until  the  matter  has  been  fully 
placed  before  the  public  and  was  thoroughly  understood  by  the 
ratepayers. 

The  T.C.  on  Tuesday  decided  to  sell  the  electrical  undertaking. 
The  purchasers,  who  take  over  the  concern  as  from  last  March, 
undertake  to  maintain  the  present  rates  for  current  for  three  years. 

Dundee. — The  T.C.  has  recently  improved  the  street 
lighting  of  the  city.  In  place  of  the  old  open-type  arcs,  88 
"  Angold  "  magazine  flame  lamps  have  been  installed.  The  change 
was  so  well  organised  that  all  the  new  lamps  were  switched  on  at 
the  usual  lighting-up  time.  The  work  of  changing  was  commenced 
at  twelve  o'clock  midnight  Wednesday,  August  28th,  and  the  whole 
of  the  88  new  lamps  were  fixed  and  ready  for  switching  on  by 
mid-day  on  Thursday,  the  29th. 

£alin<r. — if''-  •^-  D-  Knight,  borough  electrical  engineer, 
in  a  report  to  the  T.C.  says  the  time  is  now  ripe  for  the  appointment 
of  an  official  publicity  agent  to  the  undert-aking,  whose  sole  duty 
would  consist  of  canvassing  the  district  continually  from  one  end  to 
the  other  Some  12.000  pamphlets,  showing  the  various  purposes  for 
which  electricity  may  be  used  and  the  benefits  accruing  to  the  user, 
have  been  delivered  to  householders  during  recent  months  ;  and  a 
canvass  of  shopkeepers  for  outside  lighting  by  means  of  arc  lamps 
has  met  with  very  favourable  results. 
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Glasgow, — Through  the  extension  of  the  boundaries  of 
the  city,  and  the  inclusion  of  the  municipal  areas  of  Govan  and 
Partick,  a  number  of  departmental  adjustments  have  had  to  be 
made.  At  a  recent  meetiner  of  the  City  Council  there  was  sub- 
mitted a  correspondence  with  the  town  clerk  of  Partick  as  to  new 
electrical  cables  required  by  the  Partick  electricity  department,  to 
give  a  supply  of  electricity  to  the  granary  now  in  course  of  erection 
by  the  CJyde  Trustees  at  Meadowside.  It  was  agreed  to  remit  to 
the  Electricity  Committee  and  the  engineer  of  the  electricity 
department  to  arrange  with  the  Partick  engineer  for  the  providing 
of  the  necessary  cables. 

Ex-Bailie  P.  S.  Stewart  has  given  notice  of  the  following  motion 
for  consideration  at  the  next  T.C.  meeting  : — "That  it  be  remitted 
to  a  Joint-Committee  of  the  Tramways  and  Electricity  Committees  to 
consider  and  report  as  to  the  advisability  of  putting  under  the  control 
of  one  Committee,  the  generation  of  electricity  for  all  purposes." 

At  a  recent  meeting  the  Health  Committee  of  the  Glasgow  T.C. 
it  was  decided  to  install,  at  a  cost  of  £70,  an  electric  motor  at 
Belvidere  Hospital  for  the  purpose  of  driving  the  laundry  machinery. 
After  further  consideration,  however,  the  scheme  has  been  widened 
to  include  four  motors  at  an  additional  cost  of  £120. 

OfiBcials  of  the  electricity  department  have  just  completed 
a  smart  piece  of  work  in  what  is  claimed  to  be  record  time. 
On  Thursday  of  last  week  a  large  engineering  firm  reported  that 
through  a  breakdown  of  their  steam  plant  the  works  had  come 
to  a  practical  standstill,  and  asked  th^  department  to  assist  them 
out  of  the  difficulty  as  expeditiously  as  possible  with  the  supply  of 
1,000  Kiv.  Mr.  Lackie  and  his  assistants  at  once  set  to  work,  and 
two  rotary  converters  were  transferred  to  the  works  of  the  firm, 
along  with  the  necessary  switchgear,  while  the  mains  were  also  laid, 
the  whole  of  the  operations  being  concluded  by  Sunday  evening. 
The  works  were  able  to  resume  fall  operations  on  Monday  morning. 

Greenock, — An  appeal  has  been  made  by  certain  power 
users  in  Port-Glasgow  to  the  B.  of  T.  to  use  its  influence  in  order  to 
enable  Greenock  Corporation  and  the  Port-Glasgow  Town  Council 
to  come  to  an  agreement  on  the  question  of  the  former  authority 
entering  the  latter's  territory  to  supply  a  number  of  the  shipyards 
with  electricity.  The  Board  has  communicated  with  the  Port- 
Glasgow  Council,  which  has  replied  that,  whil^  adhering  to  its 
previous  decision  not  to  give  the  3o  years'  guarantee  sought  by 
Greenock,  it  is  willing  to  attend  any  meeting  arranged  by  the 
Board.  The  Greenock  Corporation  has  also  agreed  to  take  part  in 
the  negotiations. 

Horeliaiu  Road  (Susses), — An  effort  is  being  made  to 
secure  an  electric  supply  for  the  parish  by  the  formation  of  a 
company.  The  proposed  scheme  entails  an  outlay  of  £3,000,  which 
includes  the  provision  of  cooking  and  heating  stoves  and  about 
30  public  lamps. 

Leek  (Staffs,). — The  r.D.C.  has-decided  to  obtain  a  loan 
of  £l,4(iO  to  defray  thecostof  laying  additional  cables  for  supplying 
electricity. 

London. — Islixgtox. — On  the  evening  of  September 
i'bh  a  junction  box  fused  at  the  Conncil'd  electric  lighting  station, 
causing  a  fire,  and  the  staff,  in  order  to  avert  further  damage,  cut 
off  the  whole  of  the  supply  from  the  station,  thus  throwing  the 
whole  of  electrically-lighted  Islington  into  darkness.  Naturally 
the  effect  was  severely  felt  in  the  absence  of  street  lighting  in  the 
main  thoroughfares  and  in  the  many  public  building's  which  depend 
on  the  supply  :  the  latter  was,  however,  fully  restored  on  the 
following  day. 

Lytliani, — At  a  ratepayers"  meeting  at  Lythani,  on 
Monday  evening,  there  was  a  discussion  on  the  suggested  order  for 
the  supply  of  electricity  to  the  district.  As  matters  at  present 
stand  both  the  Lytham  and  St.  Anncs  Councils  are  intending  to 
apply  to  the  B.  of  T.  for  a  provisional  order  for  the  supply  of 
current  in  the  town. 

Middleton. — On  the  recommendation  of  the  Electricity 
Committee,  application  is  to  be  made  to  the  L.G.B.  for  sanction  to 
borrow  £2,000  for  a  steam  dynamo. 

Motherwell, — The  annual  report  of  the  burgh  electrical 
engineer  shows  a  net  loss  on  last  year's  working  of  £1,689.  The 
output  was  3,553,113  units,  a  decrease  of  3(;5,9t8,  but  this  is  largely 
accounted  for  by  the  stoppage  of  the  public  works  during  the 
miners'  strike.  The  capital  expenditure  involved  in  the  installation 
was  £113,739,  and  the  total  revenue  for  the  year  was  £15,158.  A 
committee  has  been  appointed  to  consider  and  report  upon  the  exact 
state  of  the  undertaking. 

Kelson. — The  T.C.  has  decided  to  supply  current  for 
outside  illuminationa  during  the  forthcoming  shopping  festival  at 

2d.  per  unit. 

Rochdale, — -\n  application  having  been  received  from  the 
Milnrow  D.C.  for  terms  for  a  bulk  supply  of  electricity,  the  Gas  and 
Electricity  Committee  hao  decided  to  submit  the  same  terms  as 
those  offered  to  the  Whitworth  D.C.  A  further  supply  is  to  be 
given  to  Whitworth  for  the  motor  at  thelatter's  sewage  works. 

Scarl)Orou<>'h. — The  1>.  of  G.  has  been  recommended  by 
a  Committee  to  adopt  a  scheme  which  includes  lighting  the  whole 
of  the  workhouse  premises  by  electricity.  The  combined  heating 
and  lighting  scheme  is  estimated  to  cost  £.5,150. 

.South  Africa, — According  to  the  British  South  African 

Erjuirf  (iazptfp.  a  second  extensive  installation,  including  two 
600-H.p.  suction  gas  plants  for  generating  electricity,  and  an 
electrical  washing  plant,  is  contemplated  by  the  Colonial  Mining 
Co.  for  it?  diamond  mines  in  German  S.W.  Africa, 


Southampton. — The  B.  of  G.  has  passed  a  resolution 

sanctioning   the  expenditure  of   £850    on    a    scheme   of  electric 
lighting  for  the  workhouse  infirmary  at  Shirley  Warren. 

Stroud  (Glos.). — Mr.  V.  A.  Lawson,  of  Cirencester,  has 
solicited  the  approval  of  the  U.D.C.  to  an  electric  light  scheme  for 
the  town,  which  it  is  proposed  to  carry  out  under  a  prov.  order  to 
be  applied  for.     The  Council  has  decided  to  seek  further  information 

of  the  scheme. 

Todmorden, — The  accounts  in  the  electricity  department 
for  the  past  year  shows  a  revenue  of  .£2,392  ;  expenses,  £1,232  ;  and 
gross  profit  of  £1,100.  Sinking  fund  charges,  however,  amounted 
to  £1,220,  leaving  a  deficit  of  ^59.  against  a  deficiency  for  the 
previous  year  of  £33.  The  authorised  borrowing  power  of  £20.000 
has  been  exercised,  and  the  whole  amount  expended.  The  total 
outlay  on  capital  account  is  £21,'.I45. 

Truro. — The  Gas  Co.  has  decided  to  apply  to  the  B.  of  T. 
for  a  prov.  order  for  E.L.  The  chairman  of  directors  has  announced 
that  electricity  cannot  be  profitably  supplied  to  the  city,  but  as 
there  were  a  number  of  residents  who  had  a  preference  for  the 
electric  light,  the  company  was  prepared  to  do  its  best  to  meet 
their  desires. 

Wakefield. — Application  is  to  be  made  to  the  L.G.B. 
for  sanction  to  the  borrowing  of  £3,000  for  mains,  £500  for  sub- 
stations, and  £500  for  transformers.  The  contract  for  the  lighting 
of  the  Market  Hall  has  been  given  to  the  Gas  Co.  The  failure  of 
the  electricity  undertaking  to  obtain  it  was  due  to  the  fact  that 
the  Gas  Co.  had  alrea,dy  a  number  of  fittings  in  the  hall :  the 
quotation  for  illumination  compared  favourably.  The  electricity 
department  has  opened  a  permanent  showroom  in  the  centre  of  the 
city,  in  which  last  week  a  very  successful  heating  and  cooking 
demonstration  was  held.  This  showroom  it  is  proposed  to  run  on 
co-operative  lines  between  the  manufacturers,  local  contractors  and 
the  electricity  department.  The  two  former  are  invited  to  make 
whatever  use  they  think  fit  of  the  premises  as  a  showroom,  and  the 
electricity  department  provide  the  building,  staff,  current,  adver- 
tising and  all  other  such  portions  of  the  work.  Whatever  sales  are 
made  to  customers  will  be  made  through  the  local  contractors,  and 
it  is  hoped  that  it  will  produce  good  results. 

West  Broniwich. — At  a  special  meeting  of  the  T.C.  on 
Friday,  last  week,  an  important  report  was  submitted  by  the 
Electricity  Committee.  The  firm  of  Messrs.  Braithwaite  &  Thirk 
have  agreed  to  take  at  least  80,000  units  of  electricity  per  annum 
for  five  years,  and  to  enable  the  Cammittee  to  give  this  supply  and 
provide  for  further  demands  from  other  customers  in  the  district, 
it  recommended  that  an  additional  feeder  cable  be  laid  down  at 
an  estimated  cost  of  £2,r,50,  and  also  a  new  additional  distributor 
cable,  the  total  estimated  expenditure  in  the  district  being  £3,010. 
About  1:1, .".01 1,  it  was  stated,  had  been  spent  on  extensions  of 
mains,  and  the  Committee  recommended  that  application  be  made  to 
borrow  the  amount  required,  and  also  £2,UO0  to  cover  prospective 
expenditure,  the  total  amount  to  be  applied  for  being  £6,500.  It 
also  recommended  the  acceptance  of  the  tender  of  the  Electrical 
Engineering  and  Equipment  Co.,  Ltd.,  for  the  supply  of  the  cable. 
This  is  a  Continental  firm,  but  it  was  pointed  out  by  the  Committee 
that  the  tender  was  so  very  much  below  that  of  any  of  the  tenders 
from  English  firms  that  the  Committee  felt  it  had  no  alternative 
but  to  recommend  its  acceptance.  Councillor  Halford  said  there 
would,  no  doubt,  be  criticism  in  some  quarters  over  the  Council 
giving  a  contract  to  a  foreign  company,  out  he  did  not  think  the 
ratepayers  at  large  would  blame  them  when  they  understood  that 
there  was  a  difference  of  £500  between  this  firm's  tender  and  that 
of  the  lowest  British  manufacturers.  The  tender,  he  repeated,  was 
more  than  £500  lower  than  any  English  tender,  and  there  would 
be  a  saving  in  the  repayment  of  the  loan  making  the  total  difference 
about  £750.     The  Council  adopted  the  Committee's  report. 

Whitwood  (near  Pontefract). — In  connection  with  the 
electricity  undertaking,  the  L.G.B.  has  formally  sanctioned  the 
borrowing  of  £2,480.  for  a  period  not  exceeding  12  years,  for  works 
already  executed  ;  £300,  for  15  years,  for  mains  and  services  ;  and 
£120,  for  five  years,  for  meters. 


TRAMWAY  and  RAILWAY  NOTES. 


Andenshaw, — At  the  meeting  of  the  D.C.  on  the  5th 
inst.,  it  was  reported  that  the  Oldham,  Ashton  and  Hyde  Electric 
Tramways  Co.  had  returned  the  rate-demand  notes,  contending 
that  the  demand  should  be  corrected,  as  it  was  only  liable  to  be 
rated  at  one-quarter,  by  reason  of  a  recent  decision  that  a  tramway 
was  a  railway  for  rating  purposes.  A  notice  of  appeal  was  also 
received  from  Jlanchester  Corporation  on  the  same  lines  with 
regard  to  its  undertaking  in  the  district.  The  clerk  was  instructed 
to  write  to  the  tramway  company  that  its  contention  was  not 
accepted,  and  that  it  should  appeal  against  the  rate  in  the  ordinary 
way.  The  clerk  was  also  asked  to  take  steps  to  contest  the  appeals 
at  the  i^iuarter  Sessions. 

Itarnoldsfrick. — The  Council  has  been  notified  of  the 
proposed  construction  on  the  overhead  system  of  an  electrically 
worked  railway  from  Colne  to  Bamoldswick  and  Earby,  a  distance 
of  about  5i  miles,  at  an  estimated  cost  of  over  £60,000.  The 
scheme  is  being  promoted  by  Messrs.  Jlatthew  Watson,  Landless 
and  Pearce,  architects  and  urveyors,  of  Liverpool  and  Burnley. 
{Cont>niie(l  »m  jtagf  424.) 
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THE     DESSAU-BITTERFELD    RAILWAY. 


SIEMENS-SCHUCKERT   OVERHEAD   WORK. 


"Wv.  f,'ave,  in  our  issue  of  May  I'llli  last,  a  short  description 
of  the  I  >essau-15itterfeld  sin<;le-phasc  railway,  the  electrifica- 
tion of  which  was  shared  eiiually  by  the  A. E.G.  and 
Siemens-Schuckertwerke.  Thus,  the  latter  linn  were 
responsible  for  the  overhead  eiiuijMnent  of  the  liagnhn- 
I  >e.ssan  section  of  the  line,  which  dillers  somewhat  from  the 
A. E.G.  construction  described  in  our  previous  article. 

The  multiple  suspension  system  here  used  has  an  auxiliary 
wire  luuiii  by  means  of  movable  clamps  at  a  suitable  distance 
below  the  suspension  wire.  With  this  arraiiji-emcnt  an 
approximately  vertical,  elastic,  and  longitudinal  displace- 
ment of  the  conductor  is  possible,  and  such  an  arrangement 
ill  conjuiic-tioi)  with  the  automatic  ti_ghening  device  ensures 
lioth  safety  and  etliciency. 

lieferring  to  the  diagram,  the  trolley  wire  a  of 
luird-drawii  copper  and  '•  figure  eight  "  section  is  fixed  by 


The  independent   longitudinal  movement 
wire  allows  of  its  being  tightened   without 
supporting  wires,  and  as  sometimes  happens  in 
causing  the  suspension  wire  to  break. 

This  feature  is  a  great   advantage   for   high    travelling 


of  the  trolley 
distorting  the 
other  systems, 


1S^15 


The  Siemexs-Schuckeut  Multiple  SrsPESsioN  System  op  Overhead  Construction. 


means  of  S])ecial  clips  li  to  a  so-called  auxiliary  suspension 
wire  r  which  runs  approximately  parallel  to,  and  vertically 
above  it.  The  clamps  are  arranged  to  grip  the  trolley  wire 
tightly,  and  to  hold  the  auxiliary  wire  only  loosely.  By 
thi?  means  a  slight  longitudinal  displacement  of  the  clamps 
along  the  auxiliary  wire  is  possible.  The  clamps  are  also 
arranged  to  permit  the 
trolley  wire  to  move 
vertically,  due  to  the 
pressure  of  the  trolley 
or  bow,  giving  certain 
contact  between  the 
bow  and  wire.  The 
auxiliary  suspension 
wire  c  is  attached  to 
the  wire  (/  at  points 
whose  distance  apart  is 
exactly  double  the  dis- 
tance between  the 
points  at  which  the 
trolley  wire  is  sup- 
ported. The  line  is 
suspended  on  vertical 
supporting  wires  f, 
which  are  fixed  by 
special  clamps/. 

The  suspension  cable 
is  carried  on  insu- 
lators ;/ :  and  to  pre- 
vent lateral  movement 
of  the  live  wire,  it 
is  held  in  position 
by  a  strut  h  at  each 
pole.  The  struts  are 
constructed  of  tubing, 

and  are  insulated  from  the  pole  by  the  insulator  /.  They 
are  connected  to  the  trolley  wire  by  clamps  I',  specially 
constructed  to  allow  the  trolley  wire  to  give  both  vertically 
and  longitudinally. 

All  current-carrying  parts  are  doubly  insulated  from  the 
masts  or  brackets,  a  large  factor  of  safety  being  allowed. 


speeds  where  even  tension  of  the  live  wire  is  required.  The 
tension  is  obtained  by  means  of  automatic  tension  devices, 
which  are  placed  at  intervals  of  aliout  1,300  metres,  and  act 
by  means  of  weights.  Special  attention  is  drawn  to  the  fact 
that  in  case  of  breakage  of  the  trolley  wire,  the  actual  sup- 
ports— viz.,  auxiliary  wire  and  susjjension  cable  do  not  suffer 


•  UIXG    SIEMEXS-SCUUCKEBT    OvEEHEAD   CONSTRUCTION. 

since,  as  already  mentioned,   the  trolley  wire   clamps   can 
move  along  the  auxiliary  vdre. 

To  compensate  for  the  variation  in  length  of  the  suspen- 
sion and  the  auxiliary  wires  due  to  temperature  changes, 
special  tightening  devices  are  not  necessary,  as  the  tension 
in  the  jjarts  is  arranged  with  a  view  to  safety  at  the  low 
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temperatures  in  case  of  breakage.  The  variation  of  tension 
in  these  wires  has  no  appreciable  influence  on  the  sag  of  the 
hne  or  on  the  efficient  collection  of  the  current. 
_;The  supporting  wire  is  suspended  with  a  comparatively 
large  sag,  and  temperature  variation  has  practically  no  effect 
on  it.      Further,    the  change  in  leneth  due  to   elasticity, 


clamps  in  the  same  way  as  the  trolley  wire,  so  that  all 
soldering  work  is  avoided  ;  the  trolley  wire  is,  therefore,  not 
heated,  and  consequently  retains  its  maximum  hardness  and 
resistance. 

The  Siemens-Schuckertwerke  were  also  responsible  for  some 
of  the  locomotives  which,  together  with  the  overhead  work, 
are  illustrated  in  the  accompanying  figures. 


NORWICH    ELECTRICITY    WORKS    AND 
THE    FLOOD. 


Road  crossiso  and  (jate.  Di>SAr-BiTTERFELD  Railway. 

which  is  considerable  owing  to  the  twisting  of  the  c-ible,  is 
compensated  for.  As  a  consequence,  a  suspension  wire  hung 
at  a  medium  temperature  shows  extremely  small  alterations 
in  height  at  high  or  low  temperatures,  and  in  the  trolley 
wire  only  a  very  slight  deflection  is  perceptible  along  the 
whole  span. 

The  alteration  in  length  of  the  auxiliary  wire  at  various 
temperatures  has  no  influence  on  the 
correct  iX)sition  of  the  live  wire,  as 
owing  to  the  symmetrical  arrangement 
of  the  trolley  wire  suppDrts,  the  sag 
between  two  supporting  wires  is  equal 
in  all  cases,  and  the  points  of  trolley 
wire  support  rise  or  fall  to  an  equal 
extent.  These  points  have  been  found 
to  be  quite  correct  in  the  case  of 
existing  systems,  and  it  has  been  found 
that  good  operation  is  assured  at  all 
tenperatures. 

To  facilitate  erection  and  obtain  the 
proper  tension,  the  suspension  and 
auxUiary  wires  are  provided  with  turn- 
buckles,  with  a  left  and  right-handed 
thread,  at  intervals  of  250  to  400 
metres.  The  electrical  connection  of 
the  trolley  wire  sections  on  eash  side  of 
the  automatic  tightener  is  made  either 
direct,  or,  if  between  two  separate 
sections  of  the  line,  through  a  switch, 
which  is  fixed  to  the  pole  in  any  suit- 
able-position. 

With  the  exception  of  the  end-ter- 
minals for  the  wires  and  the  turnbuckles, 
the  connectors  are  of  cast -brass,  as  these 
are  less  liable  to  rust.  If  iron  is  used  for  these  parts,  the  paint 
with  which  they  are  covered  before  erection  is  apt  to  become 
damaged,  and  if  not  carefully  repainted  afterwards,  the  parts 
will  rust.  The  clamps  are  provided  with  steel  screws  and 
brass  nuts. 

All  other  parts  of  the  overhead  system  are  supported  by 


It  is  estimated  that  on  August  20th  nearly  400  million  tons 
of  rain  fell  in  Norfolk  alone — an  average  of  3-in.  depth  over 
the  whole  country.  The  rivers  and  dykes  were  quite  unable 
to  deal  with  this  vast  quantity  of  water,  and  the  flat  parts 
of  the  country  were  virtually  siiallow  Broads. 

The  inundation  was  especially  severe  in  the  Xorwich  dis- 
trict. The  only  outlet  for  the  water  here  is  the  River  Yare, 
which  meanders  over  a  winding  shallow  bed,  the  fall  in 
which  from  Xorwich  to  the  sea  is  only  20  ft.  There  is  a 
4-ft.  tidal  variation  in  the  river  which  hinders  the  escape  of 
flood  water.  On  August  20th  O-.j  in.  of  rain  fell  in  this 
district  in  24  hours  :  7-5  in.  m  29  hours,  and  over  11  in. 
during  the  month  of  August.  This  unprecedented  down- 
pour caused  a  rise  in  the  river  level  of  about  12  ft.  near  the 
Norwich  central  station  at  the  height  of  the  flood. 

For  some  distance  above  and  below  the  station,  the  river 
is  constricted  by  walls  and  buildmgs,  so  that  a  sudden  inflow 
of  water  commenced  directly  the  latter  rose  above  optuings  in 
the  side  walls.  That  the  flood  in  the  station  was  so  severe 
as  to  necessitate  cessation  of  supply  was  due  to  a  combination 
of  unfortunate  conditions,  which  could  not  be  foreseen  and 
which  are  very  unlikely  to  recur.  The  buildings  were 
erected  nearly  20  years  ago,  and  the  engine  room  floor  level 
was  placed  well  above  the  previous  record  flood  level  (1878  ; 
3  ft.  lower  than  the  floor-level).  Since  that  date  the 
river  has  been  dredged  considerably,  and  a  number  of  mill 
dams  above  the  station  have  been  removed,  so  that  only  an 
extraordinary  period  of  rain  fall  culminating  in  a  prolonged 
heavy  downpour  could  bring  the  river  up  to  its  recent  flood 
level" 

At  the  time  of  the  disaster,  the  station  was  in  that  state 
of  upset  which  inevitaVdy  accompanies  such  important  exten- 
sions as  are  now  in  progress.      Spare  and  dismantled  parts 


SlEMESS-SCHUCKEr.T   ELECTBICit   GOODS  LOCOMOTIVE. 


covered  much  of  the  floor  and  were  immersed  duruig  the 
height  of  the  flood.  The  most  serious  of  the  unusual  con- 
ditions in  the  station  was  the  work  proceeding  on  the  new 
turlio-generator  foundations.  Some  10-13  ft.  below  the 
surface  of  the  station  site  there  is  a  3-4  ft.  layer  of  i^eaty 
soil,  lielow  this  a^aiu  is  2  ft  or  so  of  gravel  and  then  chalk. 
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111  excavatiiii;  tlie  station  fouiidutioiis,  no  serious  percolation 
from  the  river  (which  is  here  only  a  few  yards  away),  was 
experienced  nntil  the  jieiity  stratum  was  penetrated,  l)ut 
thereafter  |,'reat  trouble  was  experienced.  The  new  turbine 
foundations  are  only  partially  completed  and  infiltration 
throujjh  them  was  one  of  the  most  serious  modes  of  ingress 
of  the  flood  water. 

The  normal  river  level  during  the  wet  season  is  about 
8  ft.  below  the  engine-rcxiin  lloor,  but  by  3  a.m.  on  August 
:.'7tli  there  was  .'i  ft.  of  water  in  the  basement,  and  the  water 
was  then  within  1  ft.  of  the  engine-room  floor. 

Mr.  .\ustin  (tlie  assistant  engineer), 
who  was  in  charge  in  the  absence  of  the 
chief  engineer,  immediately  proceeded  to 
dam  up  sucii  inlets  as  were  accessible 
and  capable  of  being  closed.  The  Cor- 
poration ijuinp  store  was  flooded,  hence 
the  only  pumps  available  were  those 
lying  spare  in  the  station.  Hand  pumps 
were  mounted  over  the  various  ])its  con- 
taining the  engine  and  turbine  aux- 
iliaries, and  by  1 1  a.m.  a  (i-in.  centri- 
fugal pump  had  been  arranged  to  throw 
water  out  of  liie  engine-room  window. 
By  this  time  the  water  in  the  base- 
ment was  .")  ft.  ti  in.  deep  and  within 
IS  in.  of  the  engine-room  floor.  The 
river  continued  to  rise  rapidly,  much 
water  flowed  in  by  way  of  manhole 
covers  and  disused  connecting  [lorts  in 
the  condensing  water  culvert  and  many 
ti'mporary  clay  plugs  and  dams  gave 
way  under  the  increasing  water  pres- 
sure. .\nother  (I-in.  pump  was  got  to 
work  during  the  afternoon,  but  at 
!)  p.m.  the  water  (which  was  now  is  in. 
above  the  engine  room  floor  level  outside  the  works)  reached 
the  terminals  of  one  of  the  dynamos,  a  "short"  occurred, 
and  the  station  iiad  to  be  shut  down.  I'p  to  this  time, 
normal  supply  had  been  maintained,  temporary  cables  being 
carried  from  the  generators  to  the  switchboard  (the  regular 
cable  ducts  being  flooded  early  in  the  day),  and  a  dam  built 
across  the  mouth  of  the  outgoing  feeder  tunnel. 

After  the  cessation  of  pumping,  water  speedily  flowed 
into  the   power    house,    submerging  the  engine-driven  sets 


all  the  wet  machines  and  the  armatures  of  the  smaller  aotors 
to  be  baked  as  soon  as  they  could  be  removed. 

During  Tuesday  night,  the  whole  of  Wednesday  and 
Wednesday  night  and  the  earlier  part  of  Thursday,  the 
supply  was  completely  interrupted.  The  turbo-dynamos 
were  dry  but  their  auxiliaries  were  flooded,  and  temporary 
provision  had  to  be  made  for  a  circulating  water  supply. 
One  turbine  was  running  to  atmosphere  iiy  Thursday  after- 
noon, the  first  duty  performed  being  the  charging  of  the 
battery.  The  latter  had  practically  discharged  prior  to  the 
shut-down,   and   could   not   be    rechartred    till    the  flooded 
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booster  set  had  been  dried.  By  Thursday  evening  a  tem- 
porary circulating  water  supply  had  been  arranged  by  belt- 
driving  one  centrifugal  pump  through  an  overhanging  pulley 
mounted  on  its  projecting  spindle — the  only  bearing  at  this 
end  being  the  gland — and  another  (in  the  basement) 
through  a  belt  running  on  the  commutator  of  the  flooded 
pumping  motor.  Both  expedients  proved  satisfactory  ;  less 
brutal  arrangements  were  made  as  soon  as  possible,  and  the 
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to  their  shafts  (see  our  views),  bat  the  turbine  sets,  being 
erected  on  raised  foundations,  were  only  submerged  to 
their  bed-plates.  All  the  auxiliary  machinery  was  under 
water.  The  conditions  in  one  of  the  boiler  houses  are  shown 
in  one  of  our  views.  The  tires  of  the  water-tube  boilers 
were  not  drawn  till  the  flood  was  within  12  in.  of  the  chain 
grates. 

The  waters  began  to  recede  at  5  a.m.  on  August  2sth, 
steadily  falling  during  the  next  24  hours  to  about  1  ft.  below 
floor  le\-el. 

The  submerged  auxiliary  motors  were  raised  as  soon  as 
possible,  and  arrangements  "were  made  for  the  Held  coils  of 


gland  and  commutator  were  little  the  worse  for  their 
experience. 

Messrs.  Caley  have  a  private  generating  plant,  and  also 
take  a  limited  supply  from  the  Corporation  mains.  They 
were  able  to  supply  300-400  amperes  to  the  latter  for 
pumping,  street  lighting,  &c.,  after  shutting  down  their  own 
load  on  Wednesday  and  Thursday  evenings,  and  this  was 
most  valuable. 

The  station  output  was  confined  to  a  small  pumping 
supply  on  Thursday  morning,  and  to  battery  charging  in  the 
afternoon  and  evening.  At  7  a.m.  on  Friday,  the  1,000-KW. 
turbine  was  connected  to  such  of  the  public  supply  mains  as 
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were  not  incapacitated  by  the  flood.  Thereafter  the  total 
output  rose  rapidly  to  the  normal.  The  two  turbo-units 
(1,000  and  TfiO-Kw.  capacity  i-espectively)  were  able  to 
cope  with  the  total  demand  until  such  time  a3  the  engine 
sets  were  dried  out. 

The  original  bare  copper  distributing  mains  have  been 
gradually  replaced  by  B.I.  &  H.  and  St.  Helens  cables, 
but  many  miles  of  the  former  are  still  in  use  (and  give  satis- 
faction apart  from  the  low  insulation  resistance  obtainable). 
Streets  containing  bare  mains  and  junction  boxes,  on  both 
systems,  controlling  supply  to  about  one-third  of  the  town 
were  submerged,  and  a  number  of  joints  were  broken  by 
road  subsidence.  There  was  naturally  some  delay  in  restoring 
service  to  these  areas,  but  within  a  week  from  the  date  of 


in  place  of  the  field  coils.  The  ends  of  the  machine  were 
covered  with  tarpaulins,  and  small  fans  maintained  a  brisk 
air  circulation  round  the  armature.  The  armature  was 
expected  to  be  fit  for  service  in  two  or  three  days. 

The  remaining  flooded  units  (two  440-kw.,  one  of  500  k\^-.) 
were  Ijeing  dried  by  coke  stoves  jilaced  inside  a  temporary 
wooden  framework  built  right  over  the  three  sets  and  covered 
with  strong  paper.  "  Turk  "  stoves  were  being  used  to  heat 
dry  air  to  about  100  F.,  and  fans  were  arranged  to  main- 
tain a  continuous  air  flow  through  the  enclosure.  It  was 
hoped  to  dry  the  machines  in  a  week  or  so  by  this  means. 
The  "  Turk  "  system  avoids  the  cost  and  labour  of  taking 
down  the  dynamos,  while  leaving  the  workmen  free  for 
other  more  urgent  duties. 


Ttpical  Views  in  the  Flooded  Norwich  Electkicity  Wobks. 


the  disaster  conditions  were  practically  normal  so  far  as  the 
public  was  concerned.  As  soon  as  possible,  further  sections 
of  the  bare  mains  will  be  replacjd. 

The  industrial  inconvenience  attributable  to  the  cessation 
of  supply  was  reduced  l)y  the  fact  that  many  works  were 
flooded  or  short-handed,  either  owing  to  the  inaccessibility  of 
the  works  to  the  employes  or  owing  to  the  latter  absentmg 
themselves  to  attend  to  their  own  troubles. 

Dnjiny  ihc  Machines.  —  During  Tuesday  night  and 
Wednesday  the  engine  room  was  flooded  with  a  mixture  of 
dirty  water  and  oil  which  had  flowed  out  of  the  engine 
crank  cases.  After  cleaning  and  rough  drying  the  machine 
windings  affected,  it  was  found  that  they  still  were  too  wet 
to  be  dried  Ity  the  application  of  a  heavy,  low-pressure 
current,  hence  field  coils  and  the  smaller  armatures  were 
dispatched  to  drying  ovens,  and,  on  the  occasion  of  our 
visit,  the  armature  of  the  750-KW.  Crompton-Belliss  set  was 
in  its  bearings  and  being  dried  by  steam  radiators  mounted 


Loss  fo  the  Station. — The  cost  of  the  disaster  includes 
£500-£700  loss  in  revenue  during  the  week  of  the  flood,  and 
a  similar  expenditure  in  cleaning  and  drying  the  works  and 
machines,  and  in  placing  the  distributing  system  in  order 
again.  Probably  the  total  loss  to  the  station  will  amount  to 
about  £1,500. 

Certain  gas  enthusiasts  in  the  neighbourhood  have 
published  statements  concerning  the  failure  of  the  elec- 
tricity supply  which  are  in  very  bad  taste.  Fortunately,  we 
can  afford  to  congratulate  the  gas  company  on  having  just 
sufficient  gas  in  their  gasholders  to  last  from  Tuesday  after- 
noon (when  the  retort  fires  had  to  be  drawn)  till  production 
could  be  recommenced,  and  on  their  enterprise  in  providing 
a  temporary  gas  supjily  to  some  residents  in  streets  where  the 
electricity  mains  were  disabled  for  several  days. 

Everything  possible  was  done  to  minimise  the  magnitude 
of  the  disaster  at  the  central  station,  and  to  restore  supply 
after  the  waters  had  subsided.     AVe  have  great  pleasure  in 
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recording  the  chief  engineer's  gratitude  to  his  staff  for  their 
assistance,  and  to  consumers  for  the  forbearance  with  which 
they  accepted  the  position. 

The  disaster  could  not  have  been  foreseen,  the  previous 
highest  recorded  flood  (lGl-1)  being  1 8  in.  lower  than  the 
present  Hood  level.  No  such  flood  is  likely  to  recur  for 
decades — probably  not  for  centuries — and,  in  any  case,  the 
station  is  not  likely  to  be  caught  again  with  its  concrete 
foundation    raft  cut  away.     As  many  minor  precautions  as 


.  -  -.  AuEUSt  26th— Sept.  I5t 
Monday,  Sept.  and 


Co.Mr.\UATivic  Load  Ci  uves  showi.nc;  the  Effect  of  the  I'i.ood. 

possible  will  be  taken  against  the  injurious  effect  of  a 
possible  future  flood,  and  the  wall  along  the  river  front  will 
be  rebuilt  higher. 

Before  leaving  this  subject,  readers  will  doubtless  be 
interested  in  the  following  brief  description  of  the  important 
extensions  in  progress  at  Norwich  and  in  particulars  of  recent 
supply  developments. 

The  generating  equipment  of  the  station  (which  com- 
menced supply  as  a  company-owned  concern  in  October, 
18;t3,  with  a  number  of  small  Laurence-Scott  sets)  now 
comprises  two  420-k\v.  and  one  SOO-Kw.  Willans-Siemens 
sets,  a  750-K\v.  Crompton-Belliss  set  (these  4  units  being  the 
ones  flooded)  :  a  1,000-K\v.  Parsons  turbine  and  a  600-kw. 
Willans-Siemens  mixed-pressure  turbo  set.  The  Belliss  set 
was  installed  after  the  Parsons  unit,  reversion  to  engine 
drive  being  attributable  to  the  more  or  less  experimental 
nature  of  turbine  plant  at  that  date,  and  to  the  great  length 
of  space  required  by  the  latter  prior  to  the  introduction  of 
the  disk  and  drum  turbine. 

A  2,000-K\v.  Howden  turbine  is  to  be  completed  this 
autumn,  and  the  old  reciprocating  sets  will  be  replaced  by 
turbines  as  further  extensions  are  required.  In  case  of 
necessity,  the  power  house  can  be  extended  towards  the  coal 
yard,  thus  providing  suflficient  accommodation  for  all  the 
plant  ever  likely  to  be  required. 

The  supply  is  on  the  220/440-volt  three-wire  n.c.  system, 
the  turbines  driving  dynamos  in  tandem.  Although  a  con- 
siderable factory  load  is  supplied  (nearly  4,000  h.p.  being 
connected),  there  is  no  probability  of  high-tension  three- 
phase  generation  being  adopted  for  industrial  purposes,  since 
the  consumers,  including  Messrs.  Colman  (3."i0  kw.)  and  a 
number  of  boot  factories,  lie  close  to  the  supply  station. 

The  original  five  single-drum  water-tube  boilers  (each 
evaporating  5,000  lb.  per  hour)  are  now  doing  useful  work  at 
a  neighbouring  beet  sugar  factory,  and  are  replaced  at  the 
central  station  by  two  double  drum  boilers,  each  of  25,0001b. 
])er  hour  evaporative  capacity.  Two  B.  and  W.  boilers  of 
S.OOO  lb.  per  hour   capacity  complete  the  equipment  of  the 


riverside  boiler  house.  At  the  other  side  of  the  engine  room 
is  a  second  boiler  house  containing  four  Lancashire  boilers 
each  of  5,000  lb.  per  hour  capacity  and  one  marine  type 
water-tube  boiler  evaporating  28,000-30,000  lb.  per  hour. 

The  riverside  boiler  house  is  being  provided  with  overhead 
buiikei's  holding  500  tons,  s'ith  gravity  feed  to  the  chain 
grate  hoi)pers.  A  conveyor  system  is  also  being  erected  to 
connect  with  the  riverside  coal  yard  where  1 ,000  tons  of  fuel 
cjin  be  stored.  Tiie  present  winter  coal  consumption  reaches 
250  tons  i)er  week,  so  that  the  station  will  have  about  six 
weeks'  fuel  storage  cajiacily.  Dui'ing  the  coal  strike  last 
spring,  the  stock-in-hand  fell  from  1,058  tons  on  March 
Ktli,  to  771  tons  on  .\pril  8th,  and  HI"  tons  on  May  Cth, 
after  which  a  large  shipment  was  received  by  water ;  full 
supply  was  maintained  throughout. 

The  present  18-in.  condenser  water  intake  from  the  river 
is  to  be  replaced  liy  a  3()-in.  sq.  intake-culvert,  work  on 
which  is  now  in  progress.  At  the  outer  end  of  the 
intake,  a  Brackett  screen  is  to  be  employed.  This 
consists  of  an  endless  band  of  i  in.  mesh  phosphor- 
bronze  netting  running  over  top  and  bottom  drums ; 
all  but  the  smallest  debris  is  arrested,  and  that  which 
clings  to  the  netting  is  washed  off  by  outward  jets  of 
wat«r  near  the  top  drum,  into  a  trough  discharging 
down-stream.  In  addition  to  the  usual  trouble  caused  by 
inanimate  ilrl/rii,  many  eels  have  been  drawn  through  the 
centrifugal  pumps  into  the  condensers,  and  a  number  have 
actually  lived  and  gro\vn  in  the  coolers,  Ac.  It  is  hoped 
that  the  new  screen  wUI  largely  prevent  the  ingress  of  organic 
spores  (carried  by  slime  washed  out  of  barrels  in  a  brewery 
above  the  station),  which  in  the  past  have  rapidly  collected 
and  grown  in  the  condensers,  necessitating  weekly  cleaning 
of  the  tubes. 

A  new  battery  of  224  I'remier  cells,  having  a  discliarge 
ciipacity  of  liso  amperes  for  three  hours,  2,100  amperes  for 
one  hour,  and  3,(jo0  amperes  momentarily,  has  recently  been 
installed  in  a  three-story  accuniulatoi-  house  opening  off  the 
engine  room.  The  walls  of  this  building  are  of  ribbed  steel 
enclosed  in  3-in.  thickness  of  a  plaster,  through  which  the 
recent  flood  water  easily  jiercolated.  At  one  time  the  w-ater 
was  half  way  up  the  cell  boxes  on  the  ground  floor,  but  the 
cells  were  not  damaged. 

The  new  offices  adjoining  the  works  are  nearing  com- 
pletion. At  a  cast  of  £3,000,  a  very  handsome  block  has 
been  erected,  providing  accommodation  for  the  clerical 
staff,  the  wiring,  meter,  mains  and  the  lighting  staffs,  and 
including  showrooms,  electric  cooking  demonstration  rooms, 
and  various  work  and  repair  shops.  The  whole  of  the  old 
buildings  will  be  used  as  stores. 

The  general  jirogress  of  the  undertaking  is  graphically 
illustrated  below.     During  the  quarter  ending  June  30th  the 


30    3000    3  :^ 


/ 

/ 

^ 

^^<^^x 

\ 

0^ 

fuQ, 

«li 

,--' 

51<e.        ^^ 

sold 

.-^^ 

;.--.- 

---    "wa' 

xrZrr,  load 

oad    factor 

2       2000 
■I        1000 


Yaap  ending  December  3lst. 

Curves  showing  the  Pbogress  of  the  Norwich 
Electricity  Department. 


average  fuel  consumption  was  3-52  lb.  per  unit  generated, 
or  3-95  lb.  per  unit  delivered  to  the  mains,  while  the  boilers 
averaged  13-5  cwt.  per  1,000  gallons  of  water  evaporated. 

Two-thirds  of  the  streets  are  now  lighted  electrically,  and 
the  remaining  gas  lamps  will  be  converted  as  soon  as  possible. 
The  expenditure  m vol ved  is  being  met  from  the  revenue,  and 
it  is  expected  that  £1,000  per  annum  will  be  saved  when 
the  conversion  is  completed.     Single  lamps  are  employed  on 
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most  of  the  standards  (which  have  p;raceful  swan  necks  and 
simple  but  efficient  white-enamelled  top  reflectors  and  no 
lanterns).  More  than  half  the  total  number  of  lamps  are 
50-c.r.  units  ;  only  27  100-c.p.  metal  lamps  are  used,  the 
remainder  being  of  75  c.P.  each.  In  addition  to  10 
10-ampere  open  arcs  along  certain  of  the  tram  routes,  there 
are  nearly  ],2(i0  metal  lamps  in  use  for  public  lighting. 

By  far  the  most  interesting  feature  of  the  private  supply 
is  the  remarkable  popularity  and  efficacy  of  the  assessment 
tariffs  in  vogue.  Alternative  to  a  fiat  rate  of  4*.">d.  per 
unit,  a  consumer  may  pay  12  per  cent,  per  annum  on  the 
rateable  value  of  his  house  and  is  then  supplied  at  Id.  per 
unit,  flat  rate.  Two  years  ago  about  47  per  cent,  of  the 
total  lighting  sales  were  at  Id.  per  unit,  and  at  present 
nearly  CO  per  cent,  of  the  total  are  tlius  sold.  This  is  a 
remarkable  result  Avhen  it  is  remembered  that  the  total  costs 
per  unit  sold  are  about  0".)0d.  (average  revenue  per  unit  sold 
=  2-ld.).  The  capital  burden  is  hi<;h  (£82-16  per  kw.), 
and  will  be  temporarily  increased  by  the  present  extensions, 
but  a  handsome  surplus  has  been  secured  during  recent  years. 
The  introduction  of  the  metallic-filament  lamp  was  beneficial 
rather  than  unprofitable  to  the  station. 

Special  tariffs  have  been  designed  for  very  small  con- 
sumers. If  the  rateable  value  of  a  house  is  less  than  £10 
per  annum,  free  wiring  and  lamp  renewals  are  offered  at,  say, 
30s.  per  annum  for  six  lamps,  and  current  is  supplied  at  Id. 
]ier  unit  flat  rate.  The  smallest  consumers  are  supplied  at 
Is.  per  lamp  per  quarter  (or  even  smaller  fixed  charges  for 
wiring  and  lamp  renewals),  and  Id.  per  unit  for  current. 
Shop  lighting  is  charged  at  Id.  per  unit  plus  an  animal 
charge,  which  varies  from  £10  to  £7  per  k\v.  of  maximum 
demand,  according  to  the  size  of  the  installation. 

Our  best  thanks  are  due  to  Mr.  F.  M.  Long,  city  elec- 
trical engineer,  and  Mr.  Austin,  assistant  engineer,  for  their 
kind  assistance  in  explaining  the  working  of  their  station 
and  the  circumstances  and  effects  of  the  flood — from  the 
after-effects  of  which  we  wish  them  a  speedy  recovery. 


TRAMWAY  and  RAILWAY  NOTES. 


(.CotUinned  from  page  418.) 

Belfast. — The  extensions  of  the  tramway  system  on  the 
Oldpark  Road,  Ravenhill  Road  and  Doneg-al  Road  are  now  well 
forward  and  only  require  linkinsr  up  with  the  existing  tramways 
with  which  they  will  connect.  It  is  expected  that  all  the  extensions 
will  be  in  running  order  by  the  end  of  the  year. 

Birkenhead. — It  was  reported  at  a  meeting  of  the 
Corporation  on  September  -tth,  that  the  B.  of  T.  had  given 
sanction  to  the  borrowing  by  the  Council  of  £4.374  for  the 
purchase  of  six  new  tramway  cars  for  service  on  the  New  Ferry 
route  between  Woodside  Ferry  and  Port  Sunlight.  The  contract 
has  been  placed  with  Jlessrs.  Siemens  Bros.  Dynamo  Works,  Ltd., 
for  supplying  and  delivering  six  double-bogie  cars  (with  bodies 
buUt  by  Messrs.  Hurst,  Xelson  i:  Co.,  Ltd.),  each  to  seat  60  persons. 

Bonrnemoiitb. — A  poll  of  ratepayers  is  to  taken  on  the 
question  of  running  a  Sunday  afternoon  and  evening  tramway 
service. 

BurQley. — The  Tramways  Committee  has  received  a 
letter  from  the  B.  of  T.  certifying  Harle  Syke  Tramway  fit  for 
public  traffic,  and  that  a  goods  wagon  attached  to  passenger  cars 
conld  be  used  for  a  period  of  three  months,  at  the  end  of  which 
time  a  report  was  to  be  furnished  on  its  working. 

A  deputation  from  the  National  Motor-Carriage  Insurance  Union 
attended  with  reference  to  the  decision  to  run  the  goods  wagon, 
and  requested  the  Corporation  to  abandon  the  scheme  on  the  fol- 
lowing grounds  : — (1)  That  the  Corporation  were  thereby  compet- 
ng  with  ordinary  carriers  :  (2)  that  it  was  dangerous  to  drivers  of 
ordinary  vehicles  and  to  the  public  generally  :  and  (3)  that  there 
were  already  sufficient  vehicles  using  the  roads.  The  Committee 
adhered  to  its  decision,  and  fixed  the  charges  for  the  conveyance 
of  goods. 

In  view  of  the  continued  growth  of  the  tramway  traffic,  the 
Tramways  Committee  proposes  to  purchase  five  new  top-covered 
oars,  at  an  estimated  cost  of  £3,900. 

Canada. — The  INIontreal  City  Council  has  received  an 
application  from  the  Comptoir  Financier  Franco-Canadian  for  per- 
mission to  construct  a  system  of  underground  electric  railways. 
It  is  claimed  that  the  capital  will  be  furnished  by  Parisian  bankers, 
and  that  Parliamentary  powers  are  to  be  asked  for  in  order  to  carry 
out  the  project  The  present  company  ia  only  a  preliminary  one, 
it  being  proposed  to  form  a  concern  with  $100,000,000  capital  as 


soon  as  the  necessary  authority  can  be  obtained.  The  trains  will 
consist  of  five  coaches,  one  of  first-class  and  four  of  second  class, 
each  coach  holding  about  110  passengers.  Plans  are  being  drawn  np 
by  Parisian  engineers.  The  Council  has  decided  to  await  the  full 
organisation  of  the  company  before  taking  action. 

Preparations  for  the  construction  of  the  Mount  Royal  tunnel 
for  the  C.N.R.  are  being  made,  although  the  plans  for  electrification 
have  not  been  prepared.  Two  400-h.p.  and  four  200-h.p.  electrical 
air-compressing  plants  for  pumping  and  drilling,  \c.,  are  being 
supplied,  and  five  contractors'  electric  locomotives  have  been  pur- 
chased. The  tunnel  will  be  3J  miles  long,  and  about  8  miles  of 
roufe  will  be  electrified. 

Continental  Notes. — Austria. — The  Secretary  of  .State 
for  railways  is  negotiating  for  the  electrification  of  the  Arlberg 
line  from  Landeck  to  Bludenz.  The  estimate  of  cost  for  the  elec- 
trification, exclusive  of  the  power  station,  amounts  to  11,1^00,000 
kronen,  while  l.'5,000,(iOO  kronen  is  set  aside  for  the  erection  of 
the  power  station. —  Fhtn/icial  -"\>"'.v. 

Gkrmany. — A  railway  line  much  used  by  tourists  •  in  the 
Bavarian  Alps  — namely,  that  running  from  Salzburg,  through 
Fceilassing  and  Reichenhall  to  Berchte.sgaden,  is  to  be  electrified. 
The  work  has  been  entrusted  to  the  Siemens-Schuckertwerke,  of 
Berlin.  The  poles  are  being  erected,  and  the  installation  of  the 
overhead  lines  will  be  begun  in  a  few  weeks.  It  is  not  intended  to 
relay  the  metals. — h'irlt.  v.  Mn.irli. 

Among  the  several  new  electric  railway  schemes  projected 
recently  are  one  from  Frankfurt-on-the-Main,  through  Kronborg  to 
Kiinigstcin,  the  Lokalbahn  A.G.  being  the  promoters  ;  the  Cologne 
to  Bonn  and  the  Cologne  to  Diisseldorf  lines,  for  which  and  other 
works  the  T.C.  of  Cologne  has  just  approved  a  loan  of  £3.9.".0,000  ; 
a  line  from  Liitzelburg  (Alsace-Lorraine)  to  Dagsburg  and  Wangen- 
burg,  promoted  by  the  '  La  Houve "  mining  company,  of  Strass- 
burg  ;  a  line  from  Neuss  (Rhiue  Provinces)  to  Rheydt,  with 
branches  to  Holzhain  and  Miinchen-Gladbach,  the  joint  concern  of 
the  several  towns  named  ;  a  line  from  Offenbach  (Hesse)  to  Isenburg, 
Sprendlingen  and  Egelsbach,  the  A.G.  fiir  Bahn-Bau  und  Betrieb 
being  the  concessionaires,  and  the  municipal  station  at  Oft'enbach 
furnishing  the  current ;  and  a  line  from  Wilstedt  to  Zeven  and 
Tostedt.  estimated  to  cost  £16."),000:  also  two  electric  tramway 
schemes — one  from  Darmstadt  to  Offenbach,  promoted  by  the 
Hessischen  Eisenbahn  AG.  and  the  A.G.  fiir  Bahn-Bau  und 
Betrieb,  and  another  in  the  town  of  Insterburg,  in  East  Prussia,  for 
the  construction  of  which  the  A.E.G.  are  in  treaty  with  the  muni- 
cipal authorities. — Elrlitro.  Zeitschrift. 

Among  the  locomotives  furnished  for  the  Dessau-Bitterfeld  elec- 
trification is  a  high-speed  locomotive  made  by  the  Bergmann 
Electricity  Works.  This  Incomotive  has  a  two-axle  pony  truck  at 
the  front,  two  driving  axles  with  wheels  of  IJ3  in.  diameter  in  the 
middle  and  a  trailing  axle  at  the  rear.  The  transmission  system  is 
operated  by  a  single-phase  series  motor,  the  speed  control  and 
reversal  of  which  is  obtained  by  shifting  the  commutator  brushes. 
The  motor  is  rated  at  l,."iO0  h.p.  at  270  R.P.M.,  which  corresponds  to 
a  locomotive  speed  of  41l'6  M  ph.  During  trial  trips,  however,  a 
speed  as  high  as  77'5  M.P.H.  was  attained.  In  practice,  the  loco- 
motive has  had  no  difficulty  whatever  in  hauling  passenger  trains 
weighing  more  than  40o  tons  at  the  required  speed,  and  freight 
trains  weighing  almost  1.000  tons  have  been  hauled  at  34'1  M.p.H. 
The  normal  drawbar  pull  is  about  9,900  lb.  with  a  maximum  of 
34.100  lb.  when  the  locomotive  is  at  a  standstill.  The  total  weight 
of  the  equipped  locomotive  is  72  tons.  The  motor  weighs  15  tons 
and  the  transformer  7'6  tons. 

Messrs.  Brown,  Boverie  A:  Co.,  of  Mannheim,  are  reported 
to  have  received  an  order  from  the  Prussian  State  Railways  for 
the  delivery  of  10  single-phase  locomotives,  each  of  1,200  h.p., 
for  the  Lauban-Konigszelt  railway. 

France. — The  French  State  Railway  authorities,  who  have  been 
engaged  for  some  time  past  in  making  trials  in  connection  with 
the  introduction  of  electric  traction  on  the  nationalised  Western 
Railway,  have  just  placed  an  order  for  100  motor  coaches  and  400 
trailers  with  French  and  Belgian  works.  It  is  stated  that  the 
motor  coaches  are  to  be  equipped  with  apparatus  to  permit  of  the 
automatic  coupling  of  the  coaches  forming  a  train. 

Russia. — In  amplication  of  the  information  given  in  our  last 
issue  regarding  the  railway  to  be  built  from  Riga  to  the  seaside 
resort  of  Majorenhoff,  it  is  stated  that  the  concession  has  been 
granted  after  the  Riga  Tramways  Co.  had  been  included  in  the 
consortium,  and  that  the  line  will  be  on  the  single-rail  system, 
electrically  worked.  A  generating  station  is  also  to  be  built,  a 
distributing  network  erected,  and  an  iron  bridge  built  over  the  Aa 
River.  The  whole  installation  must  be  in  working  by  1917.  The 
constructional  works  will  be  in  the  hands  of  the  Riga  Tramways  Co. 
—  Eh-kt.  ii.Masch. 

Dewsbnry. — At  a  meeting  of  the  Birstall  and  District 

Chamber  of  Commerce,  on  the  5th  inst.,  a  protest  was  made  against 
the  increase  of  tramway  fares  in  the  Yorkshire  Woollen  district,  and 
■  at  the  Dewshury  T.C.  the  same  evening  it  was  stated  that  all  the 
neighbouring  authorities  were  supporting  Dewsbury  in  its  action 
against  the  local  tramway  company's  methods.  It  was  said  that 
altogether  the  company  had  raised  the  fares  50  per  cent.,  which 
was  considered  outrageous,  while  it  was  alleged  the  system  was  one 
of  the  besfpaying  the  company  had. 

The  B.  of  T.  has  extended  the  period  for  the  commencement  of 
the  work  in  connection  with  the  Shaw  Cross  tramways  until 
August  18th,  1913,  and  the  completion  until  August  18th,  1914.    . 

Doncaster, — It  has  been  decided  to  obtain,  in  time  for 
the  monthly  meeting  in  October,  tenders  for  the  light  railway 
extensions  at  Brntley  which  were  authorised  by  the  Doncaster 
Corporation  Light  Railways  (Extension)  Order,  1911, 
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Dundee — After  inspcotioii  on  liclialf  of  die  ]{.  of  T.,  the 

raillcas  trnction  system  was  opened  for  trollic  la»t  week  The 
route  is  alone  Clepinjjton  I{o:id,  at  the  east  (nd  of  the  town,  and 
eonnecta  the  terminuH  of  the  Marjfield  cection  with  the  linn  at  tho. 
Fairmuir,  being  a  mile  and  a  quarter  in  lenpth.  The  cars,  of  which 
there  are  two,  have  been  Bupplied  by  the  K.E.T.  Construction  Co., 
London 

Ellaild, — On  the  (Ith  inst.  there  was  a  conference 
between  the  D.C.  and  the  Halifax  Tramwaya  Committee  to  discuss 
the  proposed  extension  of  the  Halifax  system  to  Elland.  The 
members  were  not  unanimous  on  the  ifrantini;  of  a  subsidy  of  £100 
a  year  lor  tour  years,  or  upon  the  route.  It  was  stated,  however, 
that  the  Woodside  route  would  probably  be  approved.  This  route 
will  cost,  with  a  double  line  all  the  way  from  Calder  and  Hebble 
to  Elland,  near  Hull,  over  £20,000,  while  the  route  from  West  Vale 
with  ainjrle  track  would  cost  only  about  £8,1)00.  The  Elland 
Council  has  ratified  its  promise  made  in  I'ubrnary  last  to  the 
Ihidderslield  Corporation  to  (rrant  a  subsidy  of  ilfjoo,  to  be  extended 
over  a  terra  of  five  years  and  subject  to  the  ratepayers'  consent,  if 
the  nudderslield  tramways  system  was  extended  from  Birchencliffe 
to  Elland. 

GlasjfOW. — Tlie  T.C.'s  Committee  on  Tramways  has 
decided,  by  a  majority  of  five,  to  recommend  the  Corporation  to 
approve  of  a  proposal  to  remit  to  a  special  Sub-Conimittee  to  con- 
sider and  report  as  to  the  desirability  and  practicability  of  the 
tramways  department  providing  cottajre  dwellinRS  to  be  rented  by 
workmen  in  the  service  of  the  department. 

London.  In  (onm  ction  with  the  collision  which  occurred 
at  the  Calcdiiiiiau  I!(ki<1  tube  station  of  the  Great  Northern,  Picca- 
dilly and  Brompton  Railway  List  week,  a  li.  of  T.  inquiry  was 
opened  on  September  nth.  The  collision  occurred  throofh  a  non- 
stop train  runnine  into  the  rear  of  a  train  which  was  standinj,'  in 
the  Caledonian  lioad  ."station,  and  the  inquiry  turned  on  the 
behaviour  of  the  automatic  sijfnallin},'-  system.  Evidence  was  eiven 
shovinjT  that  the  signal  in  question  had  once  failed,  but  had  then  gone 
to  danger  (.as  it  should  have  done  in  such  a  case).  I'urther  evidence 
as  to  the  trip  cock  under  the  motor  coach  (.which  should  auto- 
matically apply  the  brakes)  disclosed  nothing  unusual,  and  the 
inquiry  was  eventually  adjourned  until  the  driver  of  the  colliding 
train  is  sufficiently  recovered  to  give  evidence. 

The  Metropolitan  Electric  Tramways  Co.  is  introducing  some  300 
Daimler  buses,  to  supplement  its  tramway  services  on  the  roads  of 
North  London. 

IIS.A. — .\ccordinj;  to  tlie  Ji/iitimi/  (ind  Emjimering 
Uer'u'tr.  the  Xew  York,  X.H.  and  H.  Railway,  which  has  recently 
placed  an  order  for  3!t  additional  electric  locomotives  for  combined 
goods  and  passenger  service,  will  soon  have  a  total  of  lOt'i  heavy 
electric  locomotives  in  service.  The  original  locomotivea  bad  a 
maximum  tractive  effort  of  19,200  lb.,  but  in  the  more  recent  ones 
this  has  been  increased  to  10,000.4.">,000  lb.  Some  Ki  switching 
locomotives,  having  a  tractive  effort  of  39,600  lb.  and  weighing 
SO  tons  each,  have  been  introduced  for  use  in  the  freight  yards. 

Wakefield. — The    solicitors    to    the    Yorkshire    (West 

Riding)  Electric  Tramways  Co.  have  written  to  the  Council  to  the 
effect  that  the  company  were  unable  to  raise  capital  for  the  con- 
struction of  the  lines  not  already  constructed,  as  authorised  by  the 
Wakefield  and  District  Light  Railways  Orders,  1901-2  (it  will  be 
remembered  that  the  Yorkshire  (.West  Riding)  Electric  Tramways 
Co,,  Ltd,,  took  over  the  Wakefield  undertaking  some  little  time  ago), 
and  suggested  that  if  the  local  authorities  concerned  in  the  extensions 
could  arrange  to  construct  the  lines,  the  company  would  be  pre- 
pared to  work  them.  A  Sub-Committee  of  the  Corporation  arranged 
to  confer  with  the  Stanley  and  Ardsley  East  and  West  Urban  Dis- 
trict Councils,  and,  after  an  interchange  of  views,  the  repre- 
sentatives undertook  to  take  the  instructions  of  their  respective 
Councils,  and  communicate  with  the  Corporation  prior  to  a 
suggested  interview  with  the  directors  of  the  company. 


TELEGRAPH  and  TELEPHONE  NOTES. 


.4dmira,lty, — The  Admiralty  has  acquired  seven  acres  of 
land  at  Stockton  for  the  purpose  of  a  wireless  telegraph  station. 
Canadian  Telegrams. — As  the  result  of  representations 

made  to  the  Western  Union  Telegraph  Co.  by  the  Postmasters- 
General  of  Great  Britain  and  Canada,  the  following  reductions  will 
be  made  at  an  early  date  in  the  rates  for  telegrams  in  plain 
language  transmitted  by  that  company  and  its  associated  companies 
between  the  United  Kingdom  on  the  one  hand  and  Canada  and  the 
United  States  on  the  other  hand  : — 

The  present  rate  of  6d.  per  word  for  telegrams  subject  to  a 
possible  delay  of  24  hours  will  be  reduced  to  4id.  per  word,  and  the 
telegrams  will  be  transmitted  and  delivered  subject  only  to  such 
delay  as  is  necessary  to  give  priority  to  ordinary  traffic  at  Is,  per 
word.  A  new  service  of  night  letters  wUl  be  brought  into  force  at 
a  charge  of  3s.  for  12  words  and  2id.  for  each  additional  word. 
These  telegrams  will  be  delivered,  subject  to  the  prior  delivery  of 
ordinary  traffic,  on  the  morning  of  the  day  following  that  on  which 
they  are  handed  in, 


The  present  rate  of  Cs.  for  30  words  and  Is.  for  each  additional 
group  of  five  words  for  week-end  cable  letters  handed  in  up  to 
Saturday  night  for  delivery  on  the  following  Tuesday  will  be 
reduced  to  4b.  (id.  for  21  words  and  2-5d.  for  each  additional  word, 
and  the  telegrams  will  he  deliverable  on  the  following  Jlonday. 

A  reduced  rate  of  3id.  instead  of  .5d.  for  ordinary  Prefs  tele- 
grams has  already  l)een  brought  into  force,  as  well  as  an  improve- 
ment in  the  conditions  on  which  Press  telegrams  at  the  rate  of  24d. 
per  word  are  transmitted  and  delivered.  The  latter  telegrams 
have  hitherto  been  subject  to  a  delay  of  19  hours  reckoned  by 
the  clock  time  of  the  country  of  destination.  They  are  now  trans- 
missible during  the  hours  from  midnight  to  (1  a.m.  in  the  country 
of  origin,  and  also  during  the  hours  from  IJ  to  9  p  m.,  Greenwich 
time,  corresponding  to  1  to  4  p.m.  Montreal  or  New  York  time. 

These  rates  apply  to  those  places  in  the  East  of  Cauada  and  the 
United  States  to  which  the  rate  for  ordinary  telegrams  is  Is.  per 
word.  The  rates  chargeable  to  other  places  both  in  Canada  and 
the  United  States  are  being  correspondingly  reduced. 

fiernianv, — The  (lesellschaft  fiir  drahtlose  Telegraphie 
has  erected  a  wireless  station  on  the  roof  of  its  offices  in  Berlin, 
with  a  range  of  l.iiOOkm. 

Imperial  Wirele.ss. — The  British  wireless  station  will 
be  erected  near  Carnarvon.  The  receiving  station  will  be  at  Nebo, 
and  the  transmitting  station  some  miles  to  the  north. 

Pacific  Cable. — The  accounts  of  the  Pacific  Cable  Board 
were  published  la,st  week  :  they  show  that  the  traffic  receipts  for 
the  year  ending  March  3lBt.  1912,  were  £l.'i9,0ni  gross,  £l.i4,892 
net,  making,  with  £3,'.ISG  received  for  the  charter  of  the  lr\s,  and 
minor  items,  a  total  of  £l.'')9,l.'i0.  The  excess  of  receipts  over 
expenditure  was  i;37,04B,  which  goes  towards  meeting  the  annuity 
of  £"7,.')44  for  interest  and  sinking  fund  on  the  capital  outlay  of 
£2,000,000.  This  surplus  is  £7,712  more  than  that  of  the  previous 
year,  and  reduces  the  sum  to  be  provided  by  the  Imperial  and 
Dominion  Governments  to  £40,498.  The  net  tralKc  receipts 
increased  by  £18,749.  Expenditure  increased  by  £12,701,  of  which 
£7,339  was  due  to  the  pajment  of  a  full  year's  rent  for  the  land 
line,  as  against  four  months  only  in  the  previous  year.  A  surplus 
of  over  £40,000  is  expfcted  for  the  current  year.  The 
renewal  fund  ttood  at  £2.sG,289  on  March  31st ;  the  cost 
of  the  new  Australia  -  New  Zealand  cable  will  be  met 
out  of  this  account.  The  cable  suffered  no  interruption 
during  the  year.  The  adoption  of  a  contrivance  for  magnifying 
the  signals  on  the  long  sections  on  either  side  of  Fanning  Island, 
due  to  Mr.  E.  S.  Heurtley,  aided  accuracy  of  transmission  and 
increased  the  speed  by  as  much  as  2.")  per  cent. ;  a  royalty  of 
£1,000  a  year,  increasing  to  a  maximum  of  £1,500,  is  paid  for  the 
use  of  the  instrument. 

The  new  cable  will  complete  the  triangle  Norfolk  Island- 
Australia-New  Zealand,  thus  duplicating  the  two  southern  sections 
and  providing  a  short  route  for  inter-colonial  traffic,  and  at  the  same 
time  saving  £t'>.(J00  per  annum  :  the  total  cost  of  the  addition  is 
expected  to  be  under  £175.000.  The  principal  contracts  were 
placed  with  the  India-Eubber,  Gutta-Percha  and  Telegraph 
Works  Co.,  Ltd.,  and  Messrs.  Siemens  Brothers  &  Co.,  Ltd.,  and 
it  is  hoped  that  the  cables  will  be  laid  and  in  operation  before 
the  end  of  1912.  The  Canadian  land-line  has  continued  to  give 
satisfaction,  and  improvements  in  its  working  are  in 
progress.  Difficulties  were  experienced  in  maintaining  com- 
munication by  steamship  with  Panning  Island,  owing  to  the 
exigencies  of  the  mail  service  between  Canada  and  New  Zealand, 
which  no  longer  allowed  of  the  mail  steamers  visiting  the  island. 
Since  August  last  year  only  occasional  calls  have  been  made,  by 
special  arrangement,  and  it  is  uncertain  what  will  be  done  in  the 
future.  The  result  has  been  that  the  Board  ha.-*  been  put  to  much 
expense  and  anxiety,  and  the  staff  on  the  island  to  much  incon- 
venience, discomfort,  and  even  risk  of  health.  To  mitigate  the 
trying  conditions  of  life  on  the  island,  refrigerating  plant  i  as  been 
installed,  and  electric  lighting  will  be  substituted  for  the  present 
system  of  illumination  by  oil  lamps  this  year.  New  offices  are 
being  obtained  in  Sydney  at  a  cost  of  £I0ii00.  The  deferred- 
rate  system,  which  came  into  force  in  January  last,  has 
proved  very  satisfactory,  the  number  of  words  carried 
in  three  months  being  46,450,  while  the  ordinary  traffic  also  in- 
creased. The  reduction  of  rates  for  deferred  Press  messages  made 
in  December  last  led  to  no  increase  in  the  total  volume  of  Press 
traffic,  about  half  of  which  was  merely  transferred  to  the  deferred 
class.  The  total  of  international  messages  carried  last  year 
aggregated  2.131,370  words. 

Xorway. — ilarconi's  Wireless  Telegraph  Co.,  Ltd.,  has 

entered  into  a  contract  with  the  N-orwegian  Government  for  the 
erection  of  high-power  stations  in  Norway  and  the  vicinity  of  New 
Y'ork,  for  the  purpose  of  conducting  a  commercial  telegraph  service 
between  Northern  Europe  and  America.  The  receipts  of  the  joint 
stations  will  be  pooled  by  the  Norwegian  Government  and  the 
Marconi  Wireless  Telegraph  Co.,  of  America,  and  divided  equally 
between  them.  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  receives  the 
sum  of  £70,000  for  the  Norwegian  station,  exclusive  of  site, 
foundations,  and  buildings,  and  10  per  cent,  of  the  gross  receipts. 
The  contract  is  for  a  definite  period  of  25  years,  at  the  end  of 
which  time  the  Norwegian  Government  has  the  right  to  renew  it. 
The  stations  will  be  erected  as  quickly  as  possible  and  must  be  com- 
pleted within  12  months  of  the  foundations  and  buildings  being 
ready. 

A  Roumanian  Wireless  Invention. — Two  Eoumanian 

military  officers.  Captain-lieutenants  Dan  Zaharia  and  Gustav 
Rotlander,  have  invented  a  novel  wireless  receiving  apparatus,  more 
especially   adapted   for   flying   machines,   which   weighs  only  270 
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grammes.  Tried  on  aeroplanes,  the  apparatus  has  given  the  best 
results. — EleJi.  und  Masck. 

Suffrag:i8t  Outrage.— On  August  Slst  U  imijortant 
trunk  telegraph  wires  were  cut  on  the  London  Eoad  near  Potter's 
Bar,  and  a  notice  was  affixed  to  a  post  stating  that  the  damage 
which  had  been  done  was  entirely  owing  to  the  attitude  of  the 
Government  towards  suffragists.  Great  inconvenience  was  caused 
to  the  telegraphic  service  in  consequence  of  this  malicious  act. 

U.S.A. — The  Xavy  Department  is  seeking  powers  from 
Congress  to  establish  a  wireless  telegraph  system  which  will  enable 
it  to  keep  in  touch  with  its  ships  in  all  parts  of  the  world. 

On  August  16th  President  Taft  approved  the  Bourne  Bill  regu- 
lating radio-communication.  This  Act  requires  every  person, 
company  or  corporation  within  the  jurisdiction  of  the  United 
States  operating  any  apparatus  for  commercial  radio-communication 
among  the  several  States,  or  with  foreign  nations,  to  obtain  a 
licence  from  the  Secretary  of  Commerce  and  Labour.  All  com- 
mercial wireless  apparatus  while  in  use  shall  be  under  the  super- 
vision of  the  Secretary  of  Commerce  and  Labour.  The  Act  provides 
that  the  normal  sending  and  receiving  wave  of  each  station  shall 
have  a  definite  length,  either  not  exceeding  (iOO  m.  or  exceeding 
1,600  m.  All  ship  stations,  and  all  coast  stations  open  to  general 
public  service,  shall  be  prepared  to  use  two  sending  wavelengths, 
one  of  300  m.  and  one  of  600  m.  Shipboard  stations  when  within 
15  nautical  miles  of  a  naval  or  military  station  shall  not  use  a 
transformer  input  exceeding  1  KW.,  and  when  within  .">  nautical 
miles  the  input  shall  not  exceed  i  KW.,  except  for  distress  signals. 
In  general,  wireless  stations  must  not  use  more  energy  for  trans- 
mission than  is  necessary.  Penalties  are  provided  for  a  violation 
of  any  of  the  regulations  contained  in  the  new  Act,  which  was 
passed  by  the  House  of  Representatives  on  August  9th,  and  was 
apparently  enacted  without  any  consideration  of  the  Wireless  Con- 
vention signed  at  London  by  the  delegates  of  some  30  nations  early 
in  the  month  of  JvXy.—FJn-triml  (T.-'W. 

Wireless  for  Troopshijis. — 'J"he  (Government  of  India 
has  sanctioned  the  immediate  installation  of  wireless  telegraphy  on 
the  R.I.M.  steamers  Diiferin,  IlnnVinrii'  and  Xortlilirook,  and  these 
vessels  are  now  being  fitted  at  the  Government  Dockyard,  Bombay. 
The  cost  of  installation  is  16,000  rupees  for  each  ship,  and  Mr. 
Parker,  special  officer  in  charge  of  wireless  telegraphy,  is  super- 
vising the  work. 

AVireless  on   Airships. — At  the  request  of  the  Army 

Council,  the  Admiralty  invited  four  naval  wireless  telegraph 
operators  to  volunteer  for  service  in  the  military  wing  of  the 
Royal  Flying  Corps,  for  the  period  of  the  Army  manoeuvres,  to 
work  the  wireless  telegraph  equipment  fitted  to  the  airships  taking 
part  in  the  maurcuvres. — Duilij  Tcler/rapli. 

Wireless  on  Board   Ship. — A  Bill  to   impose  compul- 

sorily  the  adoption  of  wireless  telegraphy  on  certain  classes  of  ships 
has  been  prepared  by  the  Board  of  Trade  in  consultation  with  the 
Post  Office  and  the  Admiralty,  but  as  the  question  is  one  on  which 
international  agreement  is  desirable,  it  is  to  be  deferred  until  after 
the  proposed  international  negotiations  on  Safety  of  Life  at  Sea. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  New  South  Wales. — September  I'oth. 
Trunk  line  switchboard,  for  the  P.M.G.'s  department.  See  "  Official 
Notices"  August  23rd. 

October  2nd. — X.S.W.  Government  Railways.  Six  1,000-KW. 
sub-station  units  to  specification  No.  357.  Specification  (10s.)  from 
Electrical  Engineer's  Office,  61,  Hunter  Street,  Sydney. 

October  Ifith.  —  N.S.W.  Government  Railways.  Tsvo  5-ton 
electrically-driven  travelling  cranes,  for  the  Handwick  workshops. 
Specification  No.  365  (os.).     Electrical  Engineer's  Office,  as  above. 

South  Austealia. — October  Ist.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"  Official  Notices  "  August  23rd. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.     See  "  Official  Notices  "  August  23rd. 

October'22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "  Official  Notices  "  to-day. 

October  23rd.— li'O  common-battery  table  telephones,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  to-day. 

Victoria. — September  17th.  —  One  fuel  economiser,  for  the 
Melbourne  Corporation  electricity  works. 

October  2nd. — Two  vertical  sets  of  electrically-driven  rotary 
pumps,  for  the  Melbourne  City  Council.  See  'Official  Notices" 
August  16  th. 

October  22nd.  Fourteen  sections  of  common-battery  multiple 
switchboard,  for  the  P.M.G.'s  department.  See  "  Official  Notices  " 
to-day. 

Western  Australia.— November  5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  223,  for  the  P.M.G.'s  department,  Perth. 
See  "Official  Notices"  to-day. 


Austria. — Viexna. — November  SOth.  Plans  are  re- 
quired for  the  erection  and  operation  of  an  electrically-worked 
municipal  central  clock  installation.  Particulars,  Magistratab- 
teilung  V,  Vienna. 

Trieste. — September  23rd.  Twelve  cranes  of  1,500  kg.  capacity 
are  required  for  the  Molo  della  Sanita.  Half  must  be  delivered 
complete  ready  for  erection  within  6,  and  half  within  12  months. 
Particulars  of  the  Technische  Abteilung  der  k.k.  Liigerhanser, 
Trieste. 

Biriiiin<;hani. — .September  19th.  Supply  of  1G7,000 
tons  of  coal  to  the  generating  stations  of  the  Corporation  electric 
supply  department.  Mr.  R.  A.  Chattock,  city  electrical  engineer  and 
manager. 

Bulo;aria.  —  October  17th.  The  District  Administra- 
tion of  Finances  in  Sofia  is  inviting  tenders  for  the  supply  and 
erection  of  the  mechanical  and  electrical  plant  required  in  con- 
nection with  the  power  transmission  installation  to  be  laid  down  at 
the  State  collieries  at  Pernik. 

Costa  Rica.  —  December  9th.  Tenders  are  invited 
for  the  building  and  working  of  an  electric  tramway  between 
Alajuela  and  Grecia,  a  distance  of  18,100  m.  Particulars  from  the 
Secretaria  de  Fomento,  San  Jose. 

Dundee. — September  23rd.  Electriclighting at  Carolina 
Shed,  for  the  Harbour  Trustees.  Particulars  from  General  Manager 
of  the  Dundee  Harbour  Trust. 

Grimshy. — September  lOth.  Automatic  balancer  for  the 
Corporation.     See  "  Official  Notices  "  September  6th. 

IInn«'ary. — The  municipal  authorities  of  Nagyteteny 
and  Szekelyhid  have  just  invited  tenders  for  the  establishment  of 
central  electric  lighting  stations  in  their  respective  towns. 

Larg'e  Conduit   Order. — One  miUion  feet  of  conduit, 

with  accessories.     See  "  Official  Notices  "  to-day. 

Leeds. — October  7th.  The  Tramways  Committee  of  the 
Corporation  invites  tenders  for  the  supply  and  erection  of  a  steel 
building  at  the  permanent  way  depot,  Leeds.  Mr.  J.  B.  Hamilton, 
general  manager. 

London. — L.C.C. — September  24th.     Electric  spark  gaps 

in  brick  cells  for  sub-stations.     See  "  Official  Notices  "  August  23rd. 
Hammersmith. — September  25th.     A.c.  motors,  for  the  Corpora- 
tion.    See  "  Official  Notices  "  to-day. 

Lossiemouth. — September  28th.  Gas  producer  plant, 
engines  and  dynamos,  battery,  crane,  overhead  mains  and  public 
lamps,  for  the  T.C.     See  "  Official  Notices  "  September  6th. 

Manchester.  —  September  18th.  Electric  Ughting  of 
Crumpsall  Workhouse,  for  the  B.  of  G.  See  "  Official  Notices '" 
September  0th. 

Me.\borou«;h.  —  October  5th.  Turbo-generator,  con- 
denser and  switchgear,  for  the  U.D.C.  See  "Official  Notices" 
to-day. 

Kewcastle-on-Tyne. — September  isth.  Electric  light 
installation  at  the  Cottage  Homes,  Ponteland,  for  the  B.  of  G.  Mr. 
G.  Walker,  clerk,  127,  Pilgrim  Street. 

Newport  (Mon.). — September  17th.  Coal  for  the  Cor- 
poration electricity  department  for  a  year.  Mr.  N.  .T.  Young, 
general  manager.  Town  Hall  (returnable  deposit  of  10s.  ed."). 

September  18th.  — Extension  of  plant  at  the  Corporation  elec- 
tricity works  :  Railway  weighbridge,  ash  conveyor  and  bunker, 
water-tube  boiler,  flues,  and  forced  and  induced  draught  plant.  See 
"Official  Notices"  September  6th. 

Rosario. — October  15th  and  September  21st.    According 

to  the  Iti'tifw  of  the  B'ncr  Plate,  the  Municipality  is  calling  for 
tenders,  until  October  15th,  for  a  second  system  of  electric  tram- 
ways, including  their  construction  and  working.  Full  particulars 
from  the  Municipality.  Tenders  for  the  public  electric  lighting 
will  be  opened  on  September  21st. 

Rounianin. — The    municipal  authorities   of   Botoschani 

are  reported  to  be  about  to  invite  tenders  for  the  concession  for  the 
supply  of  electrical  energy  for  lighting  and  power  purposes  in  the 
town. 

South  Africa. — For  the  electric  lighting  of  Cradock, 
Cape  Colony,  some  £10,000  worth  of  machinery  and  apparatus  will 
shortly  be  required. 

A  entnor. — The  U.D.C.  has  under  consideration  a  scheme 
for  the  construction  of  a  passenger  lift  from  the  Esplanade  to  the 
town,  worked  by  electricity. 

West  Hartlepool. — September  14th.  Steam,  exhaust 
and  other  pipework,  for  the  Corporation  Electricity  Department 
See  "Official  Notices"  September  6th. 
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CLOSED. 

Arflfflltina. —  in  comu'Clion  witli  the  electrification  of  the 
Buburbaii  railway  lines  in  and  aljout  tho  city  of  Buenos  Ayres,  a 
contract,  which  is  probalily  the  larffpst  ever  placed  for  an  electric 
cable  iiiatallalion,  and  certainly  the  larRest  for  extra-hiifh-tenBion 
cables,  has  recently  been  placed  by  the  (  entral  Argentine  Railway, 
Ltd.,  with  \V.  T.  Henley's  Teleirraph  Works  Co.,  Ltd.,  of  Hlomfield 
Street,  London,  K.C.  The  contract,  which  covers  the  supplyiupr  and 
layintr  of  all  the  nnderprround  power  cables  that  the  undertaking 
rf(|uires,  will  take  about  is  months  to  complete,  and  will  necessitate 
the  sendinjif  out  of  a  number  of  enjrineers,  foremen,  jointers.  i:c., 
to  carry  out  the  work  of  laying  and  jointint;.  The  principal  item 
is  one  of  (W;,OUO  metres  of  1  sq.  in.  paper- insulated,  lead-covered  and 
armoured  three-phase  cable  for  a  workinj;  pressure  of  20,000  volts, 
which  is  to  be  laid  directly  in  the  ground.  The  laying  of  this  cable 
will  necessitate  several  hundred  joints,  which  will  be  made  in  cast- 
iron  sleeves  filled  with  compound  under  vacuum.  As  may  be 
imagined,  very  stringent  tests  are  specified  for  the  cables  both 
before  and  after  laying. 

In  addition  there  is  a  length  of  6ti,0u0  metres  of  three-core  pilot 
cable,  and  2S,00(i  metres  of  armoured  telephone  cable,  which  will 
also  be  laid  direct  in  the  ground.  The  contract  also  includes 
20,000  metres  of  1(1  8i|.  in.  paper-insulated  and  vulcanised  bitumen 
sheathed  track  cable,  to  be  laid  solid  in  troughing.  The  track  cable 
referred  to  will  be  used  for  feciling  the  conductor  rails  and  running 
rails,  and  for  connecting  across  breaks  in  the  rails  at  level  crossingp, 
junctions,  i^o.  Track  pillars  to  the  number  of  I,:MIO  are  to  be  sup- 
plied by  the  contractors,  together  with  a  large  number  of  joint 
boxes  and  a  considerable  amount  of  telephone  apparatus,  iVo. 

The  consulting  engineers  are  Messrs.  Livesey,  Son  &  Ilenderson, 
14,  South  riace,  E.C..  and  Messrs.  Merz  >>^  McLellan,  of  Westminster 
and  Newcastle. 

We  may  add  that  this  important  rontrnct  was  secured  in  com- 
petition with  British  and  Continental  manufacturers. 

Belffilllll, — Five  concerns  conipoted  ft)r  the  contract  for 
the  electrical  equipment  of  a  transformer  sub-station  at  Dieghem 
in  connection  with  the  Sociole  N'ationale  des  Chemins  de  Fer 
Vicinaux's  light  electric  railway  between  Brussels  and  Haecbt. 
The  lowest  offer  was  that  of  the  Sociele  des  Ateliers  de  ConBtruc- 
tions  Electriques,  of  Charleroi. 

Bradford. — The  tender  of  the  British  Westinghouse  Co. 
for  the  supply  of  a  l.TiOO-KW.  rotary  converter,  for  £3,97H,  has  been 
accepted  by  the  Corporation. 

Itrisfol. — The  City  Uoiincil  lias  accepted  the  tender  of 
the  liritish  Insulated  and  Ilclsby  Cables,  Ltd.,  at  £6:ii),  for  an 
annual  supply  of  electricity  meters  (watt-hour  type,  for  alternating 
current). 

Canada. — A  Canadian  contemporary  states  that  Messrs. 
Siemens  Bros.  Dynamo  Works  recently  obtained  contracts  for  a 
loO-KW.  direct-current  generator  for  direct-coupling  to  a  Belliss 
engine,  for  the  city  of  Regina ;  also  a  2.000-kw.  three-phase 
generator  for  coupling  to  a  Willans  turbine,  a  750-KW.  direct- 
current  generator  for  coupling  to  n  Belliss  engine,  and  a  425-H  P. 
three-phase  motor,  for  the  city  of  Kdmonton. 

Dundee. — The  General  Electric  Co.,  Ltd.,  recently 
supplied  the  Corporation  with  sg  "Angold"  magazine  tlame  arc 
lamps  for  repl  icing  the  old  open-type  arcs  hitherto  used  for  street 
lighting  in  that  town.  It  was  necessary  to  have  the  installation 
completed  for  the  opening  meeting  of  the  British  A.ssociation,  and 
no  delay  occurred  anywhere  ;  delivery  was  effected  on  time,  all 
lamps  were  tested,  and  the  entire  change-over  from  old  to  new 
lamps  was  made  without  a  hitch  in  one  day. 

ClaSffOW. — The  Tramways  Committee  recommends  the 
T.C.  to  accept  the  offer  of  the  St.  Helens  Cable  and  Rubber  Co., 
Ltd.,  for  trolley  feeder  cable. 

Keig,llley. — The  Education  Committee  of  the  T.C.  has 

aacepted  the  tender  of  Messrs.  Longbottom   A:  Farrar  for  electrical 
fittings  for  the  new  Highfield  School,  at  Jt3".i. 

Leeds. — The  Corporation  has  ordered  two  pairs  of  chain- 
grate  stokers  for  B.  &  W.  boilers  from  Messrs.  Ed.  Bennis  ,.*c  Co., 
Ltd.  (repeat  order). 

Loudon. — Amongst  the  contracts  for  power  and  lighting 
which  are  being  carried  out  by  Messrs.  G.  Weston  i*c  Sons,  Ltd.,  are 
Messrs.  Danneman's  piano  factory,  Islington  :  Messrs.  Pearks's 
factory,  Stoke  Xewington  ;  the  Mitcham  Margarine  Co.'s  works, 
Mitcham  ;  and  Messrs.  Wheen  &  Sons'  soap  factory,  Deptford. 

Manchester, — Referring  to  our  note  last  week,  we  are 
informed  that  Messrs.  Wm.  Geipel  &  Co.  received  the  order  for  six 
of  the  seven  sizes  of  time  switches  required  by  the  Corporation. 

Newcastle-on-Tyue. — A  contract  has  been  entered  into 
with  the  British  Westinghouse  Co.  for  electrical  plant  and  switch- 
gear  for  the  Corporation  tramways  power  and  sub-stations,  at  £6,817. 

Stockport. — The  T.C,  on  September  4th,  accepted  the 

following  tenders  : — 

Lancashire  Dynamo  and  Motor  Co.,  Ltd.,  nO-K.v.A.  alternator,  £1,018 ; 
Fen-anti,  Ltd.,  high-tension  switchboard,  £T2  10s. ;  Naylor  Bros.,  Ltd., 
100  lattice  poles  for  tramways,  £6  each, 

Wallasey. — The  Corporation  has  accepted  the  following 
tenders  for  supplies  : — 

Messrs.  S^kes  4  Sugden,  Ltd.— Boxes  and  switches  and  cut-outs. 
Messrs.  Alfred  Hopps  &  Sons,  Ltd.— Cylinder  and  lubricating  oils, 
British  Insolated  and  Helsby  Cables,  Ltd.— Cable,  boxes,  &c,  ' 


rORTHCOMING    EVENTS. 


Hardware,   Ironn 


NOTES. 


In<|UirT. — A  correspondent  desires  to  find  an  English 
market  for  electric  cookers  and  hot-plates,  and  will  probably  be  able 
to  place  a  large  order  for  export. 

Elcctrically-Illuniinated  Aeroplanes. —  On  Septem- 
ber 2i>th  an  exhibitinn  of  night  li.ving  will  be  given  at  Hendon, 
when  each  aeroplane  will  carry  a  searchlight,  with  side  and  rear 
lights,  and  will  be  otherwise  illuminated  by  electric  lamps  supplied 
from  accumulators  carried  on  the  machine.  Searchlights  to  guide 
the  aviators  and  other  ground  illuminations  are  also  to  be  features 
of  the  display. 

Copper. — Statistics  of  this  market,  from  Messrs.  Merton's 
circular  for  August,  do  not  show  a  particularly  brisk  demand, 
probably  owing  to  the  rise  in  price.  The  European  visible  supplies 
have,  as  a  whole.  increa.sed  during  the  month  by  040  tons,  the 
second  time  an  increase  has  t)een  shown  since  September,  1911. 
English  stocks  have  increased  9.'{0  tons,  and  French  1 1 0  tons  ;  the 
quantity  alloat  from  Chile  is  MOO  tons  less,  and  from  Australia  400 
tons.  Rotterdam  stocks,  at  i"  70  tons,  are  1  sO  tons  less,  and  Hamburg 
702.  It  the  Dutch  and  German  stocks  are  included,  therefore,  the 
supplies  are  less  for  the  end  of  August  by  242  tons.  The  supplies 
from  North  .\merica  are  rather  below  average  at  2.'i,Gi)0  tons,  the 
average  being  27,'.i49  tons.  Spain  ard  Portugal  are  over  double  the 
average,  with  ^,740  tons  ;  Chile  shipments  are  ako  high,  as  well  as 
Australian.  The  total  deliveries,  at  42  320  tons,  are  just  above  the 
average,  but  considerably  below  .Tune  and  February.  American 
stocks  for  the  end  of  July  show  an  increase  of  2,(i.'>:i  tons  over 
the  return  for  June.  The  total  visible  tupply  for  the  end  of  .luly 
showed  an  increase  of  5,08y  tons  over  the  preceding  month. 

The    Manchester    Kails    Contract.  —  The   followintr 

interesting  letter  apjieared  in  the  Mcrnlni/  Pcxt  of  Saturday  last  : — 
"There  is  a  great  deal  more  involved  in  the  preference  given 
to  an  American  firm  by  the  Mancheter  City  Council  in  the  contract 
for  steel  rails,  described  in  your  issue  of  the  ."ith  instant,  than  the 
immediate  loss  of  over  £10,000  to  British  industry.  The  incident 
will  be  freely  and  very  properly  used  as  an  advertisement  not  only 
by  the  individual  firm  directly  interested  in  it,  but  by  others 
engaged  in  similar  industries,  certainly  in  China  and  Japan,  and  no 
doubt  also  throughout  the  Latin  States  of  South  America,  it  may 
be  even  in  our  own  Australian  and  Cape  Colonies.  Pamphlets  will 
be  drawn  up  in  the  Chinese  and  Japanese  vernacular  languages  and 
freely  circulated  by  active  agents  on  the  spot  among  all  buyers,  in 
which  the  transaction  will  be  fully  described  and  emphasis  laid  on 
the  statements  in  the  debate  in  the  Council  that  the  American  pro- 
duct is  fully  equal  in  quality  to  that  of  the  best  Sheffield  firms 
and  is  at  the  same  time  both  substantially  cheaper  and  more 
quickly  delivered.  Speedy  delivery  is  of  the  essence  of  all  contracts 
for  public  works,  and  if  an  American  firm  in  Pennsylvania  can 
deliver  goods  in  Manchester  more  speedily  than  an  English  firm  in 
SheflBeld,  how  much  greater  will  be  the  advantage  of  dealing  with 
the  former  when  the  delivery  has  to  be  made  either  in  the  Far  East 
or  in  South  America  :  These  points  will  be  urged  by  agents  who 
are,  a*  a  rule,  not  at  all  scrupulous  in  using  unfair  arguments,  and 
will  make  the  most  of  these  which  are  perfectly  honourable  and 
are  provided  by  ourselves.  The  ultimate  results  may  be  not  a  lofs 
of  £10.000,  but  of  many  tens,  even  hundreds,  of  thousands  of 
pounds  and  a  permanent  injury  to  British  industry. 

I  can  remember  very  well  the  use  that  was  made,  both  in  Japan 
and  China,  of  the  contract  for  the  Atbara  bridge  in  Egypt,  which 
was  given  by  the  India  OiSce  to  an  American  firm  in  the  late 
nineties  of  the  last  century,  and  it  is  my  memory  of  that  time 
which  now  induces  me  to  submit  to  you  that  such  actions  on  the 
part  of  British  public  bodies  have  more  than  the  parochial  results 
of  one  comparatively  insignificant  loss.  The  Atbara  contract  was 
then  defended  in  the  House  of  Commons  in  similar  terms  to  those 
that  have  just  been  used  in  the  Manchester  City  Council.  Every 
word  of  the  defence  was  fully  translated  into  Japanese  and  Chinese 
and  widely  circulated,  both  in  pamphlets  and  in  advertisements 
and  articles  in  the  native  Press,  and  no  expense  was  spared  by 
American  agents  in  securing  the  widest  publicity  to  the  fact  that 
the  superior  efficiency  of  American  to  British  steel  foundries  was 
admitted  in  the  most  convincing  way  in  England.  I  pointed  this 
out,  as  fully  and  as  strongly  as  was  compatible  with  official  limits, 
in  my  annual  Trade  Report  for  the  year,  but  the  report  was  edited 
in  the  Foreign  Office,  and  all  I  wrote  on  this  point  was  struck  out 
before  publication.  That  was  fully  14  years  ago.  but  I  cannot 
recall  ever  having  once  seen  in  the  interim  the  Imperial  aspect  of 
this  rigid  adherence  to  the  cheapest  markets  mentioned  in  the 
English  Press. — Yours,  S:c., 

"Joseph  H.  Longford 
"{formerly  E.M.  Consnl  at  Xagamlii'). 

"Reform  Club,  September  6th." 
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Fatality. — On  Sept.  Isfc,  according  to  the  Weatem  Morning 
Xincx,  Thomas  John  Rule,  agfed  21,  of  Hayle,  was  killed  by  a  live  wire 
near  Xaneledra,  in  the  St.  Ives  district.  Deceased  and  other 
employes  were  making'  an  examination  of  the  lines  between  Pendeen 
and  Ilayle.  At  Trenowan  Downs  deceased  ascended  one  of  the  poles 
on  the  side  where  the  current  had  not  been  stopped,  and  placed  his 
hand  on  a  6,00o-volt  "  live  "  wire,  causinfr  him  to  drop  to  the  earth. 
A  comrade  hurried  to  the  man's  aid,  but  found  him  unconscious,  and 
artificial  respiration  applied  for  half  an  hour  proved  ineffective. 

Edneational. — University  Coi.LEiiE  (University  of 
London). — The  new  session  commences  on  the  30th  inst. 

The  new  session  at  the  Battersea  Polytechnic  opens  on  September 
24th.     See  our  advertisement  pa?es  to-day. 

Univeesity  College,  Xottinghah  — A  notice  relatinfr  to  the 
department  of  engineering  appears  in  our  advertisement  pages 
to. day. 

The  Correspoxdence  School  op  Esgineeeino  M.\the5iatics 
has  removed  from  Bilston  to  Harley  Road,  Blackpool. 

The   E.T.I',   in   Biriuin<;hani. — An  attempt  is  being 

made  to  increase  the  strength  of  the  Electrical  Trades  Union  in 
Birmingham,  where  it  numbers  only  164  members,  compared  with 
330  in  Liverpool,  490  in  Manchester  and  780  in  Glasgow. 

Appointments  Vacant. — STEPNEY.^Assistant  installa- 
lation  inspector  (30s.).  M.^nchesteh.— Shift  engineer  (£175  per 
annum),  Rathmines. — Shift  engineer.  Salford. — Itteter  tester 
(26s.  to  30s.).     See  "Official  Notices"  to-day. 

A  Cracked  Arm   on   a  Tramcar    Wheel. — In  spite 

of  every  care  on  the  part  of  the  motorman  it  not  infrequently 
happens  that  the  car,  owing  to  the  speed  at  which  it  travels  and 
the  unexpected  nature  of  obstacles  encountered,  sometimes  runs 
over  small  impediments  on  the  track  :  but  it  is  very  regrettable  that 
this  sort  of  thing  happens  inasmuch  as  the  shock  on  the  framework 
of  the  car,  and  especially  on  the  wheels  themselves,  is  very  consider- 
able. In  most  cases,  the  condition  of  the  wheels  can  be  ascertained 
after  an  incident  of  this  sort  by  tapping  them  smartly  with  a  piece 
of  metal,  such  as  a  light  hammer,  and  if  there  is  a  dull  sound  it  is 
extremely  provable  that  the  wheel  is  cracked,  while  if  they  ring 
clearly,  damage  has  been  avoided. 

In  one  instance  of  this  nature  where  a  car  hnd  run  over  a  some- 
what heavy  obstacle  in  the  shape  of  a  piece  of  stone  on  the  track, 
one  wheel  appeared  from  the  sound  to  be  cracked,  as  tested  with  a 
point  bar.  On  closer  examination,  it  was  foimd  to  be  cracked  at 
about  the  centre  of  the  arm.  There  is  no  doubt  that  this  could 
have  been  run  for  a  long  period  before  anything  serious  would  have 
happened,  but  in  order  to  make  the  matter  absolutely  secure,  it  was 
decided  that  before  the  car  resumed  its  journey,  a  piece  of  hard 
timber  should  be  driven  between  the  rim  of  the  wheal  and  the  boss, 
and  this  undoubtedly  strengthened  the  wheel.  With  this  provision 
the  car  was  run  for  the  rest  of  the  day  without  any  further  trouble 
occurring. 

When  the  car  was  taken  home  to  the  depot  it  was  debated  whether 
the  wheel  should  be  withdrawn  and  a  new  one  substituted,  or 
whether  some  attempt  should  be  made  to  repair  it,  and  as  only  one 
arm  appeared  to  be  cracked,  the  latter  alternative  was  decided  upon. 
At  first  it  was  thought  that  the  best  way  to  tackle  the  job  was  to 
■weld  the  crack  electrically,  but  this  would  have  meant  a  consider- 
able amount  of  special  preparation,  so  that  eventually  a  very  sound 
repair  was  effected  by  simply  rusting  the  crack  with  sal  ammoniac 
and  iron  filings,  and  although  it  may  not  sound  as  if  this  would  be 
a  strong  job,  the  wheel,  as  a  matter  of  practical  fact,  ran  for  a  very 
considerable  period  without  any  further  attention. 

Copper  in  Rails. — According  to  the  RaUiray  News 
a  new  "  bull "  point  for  copper  which  might  indicate  a  largely 
increased  demand  for  the  metal  is  discussed  in  the  American  papers. 
Recently  the  engineers  of  the  New  Haven  Railroad  looked  into  the 
history  of  about  6  miles  of  track  that  had  far  outlived  the  ordinary 
life  and  usefulness  of  the  average  steel  rails,  and  is  still  in  good 
condition.  They  found  that  this  6  miles  of  track  was  laid  with 
rails  imported  from  Glasgow,  Scotland.  Analysis  of  the  rails 
showed  that,  in  distinction  to  the  ordinary  type  of  steel  rail, 
they  contained  about  IJ  per  cent,  of  copper.  Many  of  the  steel 
companies,  it  is  said,  now  have  orders  on  their  books  for  the  manu- 
facture of  rails  containing  copper,  and  an  important  new  use  for 
the  metal  is  on  the  point  of  coming  into  existence. 

Wrong  Way  I'alves, — A  correspondent  points  out  that 

there  are  two  ways  of  making  a  valve.  The  one  is  to  make  it  with  a 
left-hand  thread  on  its  spindle  so  that  it  closes  when  turned  clock- 
wise, the  same  as  an  ordinary  household  tap.  the  closing  of  which  is 
done  by  that  way  of  turning  which  employes  the  more  powerful 
action  of  the  hand.  In  the  other  valve  the  spindle  is  right-handed 
and  the  valve  closes  by  turning  the  wheel  counter  clockwise.  Now 
both  these  valves  appear  exactly  alike,  and  both  are  often  made 
without  any  indication  on  their  wheels  or  elsewhere  that  there  is 
any  particular  direction  in  which  they  ought  to  l)e  turned  for 
opening  or  closing.  If  valves  of  one  kind  get  mixed  on  a  job  with 
valves  of  the  other  variety  the  results  may  be  extremely  dangerous. 
But  for  a  safety  valve  on  a  water  main  such  a  mix-up  would 
recently  have  caused  very  serious  damage.  Such  valves  should 
carry  a  plain  "open'  and  ''shut"  indication.  -That  there  should 
be  two  varieties  seems  foolish.  What  reason  can  be  shown  for  such 
lack  of  compliance  with  standard  design  .'  Some  firms  even  make 
both  kinds  and  yet  provide  no  outward  sign  of  the  internal  trap 
ever  waiting  for  an  opportunity  to  ensnare  the  unwary.  This  is  one 
of  the  things  that  might  well  form  subject  matter  for  the 
Committee  on  Standards,  for  it  is  a  far  worse  fault  than  mere 
difference  of  dimension. 


Artificial  DayliSfht. — According    to  the    Standard,   a 

Berlin  firm  has  succeeded  in  imitating  daylight  with  metal-filament 
lamps  by  passing  the  light  through  thin  semi-transparent  sheets  of 
marble  in  place  of  glass. 


OUR    PERSONAL    COLUMN. 

77(('  Editors  invite  electrical  engineers,  iclicthev  connected    with    the. 

teckmcul   or   the  commercial  side  of  the  profexsion  and  indiixtry, 
■     oho  electric  tranucnij  and  railwaij  o/ficials,  to  keep  readers  of  the 

Electrical  Review  yxi.s^crf  ax  to  their  moremeiitx. 


Central  Station  Officials. — No  fewer  than  o  nifinbers 

of  the  staff  of  the  Swansea  Corporation  Electricity  Department  have 
married  quite  recently,  and  the  blushing  husbands  (Messsbs.  D.  R. 
Grey,  H.  O.  Davies.  and  G.  Hiildswoeth)  have  each  been  pre- 
sented by  the  rest  of  the  staff  with  a  handsome  marble  clock.  The 
presentation  was  made  by  the  borough  electrical  engineer,  Mr. 
C.  A.  L.  Prusmann,  who  hoped  that  the  recipients  would  remain  with 
him  for  many  years  to  come,  and  wished  them  health,  wealth,  and 
happiness  galore.  Their  response  was  both  modest  and  grateful, 
its  keynote  being  "Fellowship." 

Mr.  Willmore,  late  of  Tipton,  has  succeeded  Mr.  W.  D.  .Iones 
(who  has  gone  to  Australia)  as  manager  of  the  Wellingborough 
E.L.  Co. 

At  Tunbridge  Wells,  on  September  4th,  Mr.  J.  W.  Beauchamp, 
late  borough  electrical  engineer,  who  has  been  appointed  to  a  similar 
position  at  West  Ham,  was  presented  with  an  iUuminated  address 
by  the  members  of  the  Lighting  Committee  of  the  T.C.  The  Cor- 
poration officials  and  the  staff  of  the  electricity  department  also 
presented  a  framed  photograph  of  the  works  staff,  and  a  stand  of 
silver  egg  cups  and  spoons  for  Mrs.  Beauchamp,  while  the  wiring 
contractors  of  the  town  handed  Mr.  Beauchamp  a  handsDme  silver 
inkstand  and  illuminated  address. 

Mr.  Alfred  Wm  Barnett,  chief  electrical  engineer  at  the 
Ocker  Hill  generating  station,  Tipton,  Staffs.,  was  the  recipient  of 
a  handsome  marble  clock  and  side  piece*  from  the  staff,  on  the 
occasion  of  his  marriage  with  Miss  A.  M.  Divies  on  August  3rd. 

Me.  .T.  W.  C.4RTER  has  been  appointed  meter  tester  to  the  electric 
supply  department  of  the  Birmingham  Corporation. 

Mr.  a.  a.  H.\rhis,  of  the  Coventry  Electricity  Department,  was 
the  recipient  of  a  ta,ble  lamp  and  other  presents  from  the  staff  on 
the  occasion  of  his  marriage  to  Miss  S.  L.  Owen. 

Tramway  Officials. — The  Bradford  Tramways  Committee 
has  decided  to  recommend  to  the  City  Council  the  appointment  of 
Mr.  Walter  K.  Fle.mini;  as  parcels  superintendent  in  the  Tramways 
Department,  in  succession  to  Mr.  Hobson.  The  salary  is  £200  per 
annum. 

At  a  meetiUjj!'  of  the  South  Shields  T.C.  on  the  4th  inst ,  Mr. 
William  Tdke  Robson,  chief  assistant  engineer  of  the  Hull 
Corporation  Tramways,  was  appointed  tramways  manager  at  a 
salary  of  £300  per  annum.  There  were  68  applicants  for  the 
position. 

General. — Mr.  P.  Collinson,  of  Messrs.  Coliinson  Bros., 
electrical  engineers,  of  Millergate,  Bradford,  was  involved  in  a  very 
serious  motor  accident,  which  occurred  on  Sunday  whilst  he  was 
driving  between  Pateley  Bridge  and  Harrogate.  Mr.  Coliinson 
escape!  any  very  serious  injury,  though  he  is  at  present  confined  to 
his  bed  :  two  of  the  occupants  of  the  car  have,  however,  succumbed 
to  their  injuries. 

We  learn  that  our  friend  and  contributor,  Mr.  John  D. 
Mackenzie,  Glasgow,  was  married  thereon  the  ."ith  inst,  to  Miss 
M.  C.  Miller,  youngest  daughter  of  the  late  Robert  M.  Miller, 
engineer,  Glasgow. 

Mr.  J.  E.  CowDEROY,  who  has  recently  acted  as  assistant  elec- 
trical engineer  to  the  Barking  U.D.C  has  received  an  appointment 
under  the  General  Electrical  Co.,  of  Londpn. 

Mr.  E.  J.  Barker,  who  has  for  nearly  1.5  years  been  assistant 
engineer  to  the  Liverpool  District  Lighting  Co.,  has  resigned,  and 
joined  the  firm  of  F.  B.  Hellor  i:  Co..  electrical  engineers,  of  57, 
Moorfields,  Liverpool. 


United   Electric  Car  Co.,    Ltd. — The  report  of  the 

directors  for  the  year  ending  June  30th,  1912,  states  that  after 
paying  debenture  interest  amounting  to  £2,283,  and  charging 
£6,090  for  depreciation,  the  profit  for  the  year  is  £15,267,  to  which 
is  added  £2,482  brought  from  last  year,  making  a  total  of  £17,749. 
Deducting  preference  dividend  for  the  six  months  ending  December 
31st,  1911,  £3,000.  there  remained  an  available  balance  of  £14,749. 
The  directors  recommend  payment  of  the  preference  dividend  less 
income-tax  for  the  half-year  ending  June  30th,  1912,  £3,000  ;  a 
dividend  of  5  per  cent,  less  income-tax  on  the  ordinary  shares  for 
the  year  ending  June  30th,  1912,  £7,500  ;  and  the  carrying  forward 
to  next  year  of  the  balance  of  £4,249.  In  accordance  with  the 
articles  of  association,  two  directors  retire  viz.,  Mr.  Ri;hardscn  and 
Mr.  Boddingtor,  and  being  eligible  offer  themselves  tor  re-election. 
Mr.  Kerr,  having  inadvertently  ceased  to  hold  his  necessary 
qualification  shares  as  a  director,  temporarily  disqualified  himself. 
H#  has  since  actiuired  his  full  number  of  shares  and  has  been 
re-elected  by  the  board,  and  his  re-election  comes  up  for  confirma- 
tion at  the  meelang. 
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CITY    NOTES. 


Vurhsliire  Electric  I'ower  Co. 

TnK  ilircctors'  report  for  the  past  half-year  shows  that  the  gross 
profit  on  the  revenue  account  for  the  three  oorresponiiine  half- 
yearly  periods  ending  .Tune  HOth  was  l!)!'.',  £.'.,, SO".  ;  lllll,  ^;ii,i;:)S  ; 
liUd,  i;  l.'.iriO.  The  net  profit  after  payment  of  mort|;a(fc  interest  for 
the  same  periods  was  £3, SI!',  £l,i:<7and  i;2,('iL'l  recpeotivcly.  The 
balance  available  at  .June  30th  last  incJudinjj  £3!!0  brought  forward 
from  r.ill  was  £3,079,  and  the  directors  recommend  that  this 
amount  should  be  dealt  with  by  paying  a  dividend  (leas  income- 
tax)  at  the  rate  of  (>  per  cent,  per  annum  on  the  cumulative 
preference  shares,  amounting  to  £2,323.  and  by  carrying  forward 
£I,3.">(;.  The  effect  of  the  coal  strike  in  March  last  was  felt 
severely  in  the  ilistrict  supplied  by  the  company,  but  owing  to  the 
provision  made,  supply  was  fully  maintained  throughout  the  strike  to 
all  users  who  rely  on  the  company  for  their  supply  of  power  and  light. 
The  reduction  in  profits  is  due  to  the  strike,  to  extra  cost  of  fuel 
during  th(?  continuance  of  the  strike  «nd  immediately  thereafter 
when  it  was  necessary  to  replenish  the  coal  stock,  and  to  the 
reduced  consumption  and  unsatisfactory  conditions  of  working  pro- 
duced by  the  disturbance  of  trade  throughout  the  di.-itrict.  The 
directors  regret  to  report  a  breakdown  at  Thornhill  in  .July  last, 
and  gratefully  acknowledge  the  consideration  shown  by  the  cus- 
tomers of  the  company  during  the  short  j)eriod  of  reduced  supply 
required  to  couple  up  the  additional  plant  which  had  already  been 
installed  at  the  works.  The  very  considerable  additions  the  com- 
pany is  making  to  the  generating  plant  will,  in  the  opinion  of  the 
directors,  not  only  meet  the  increase  of  business,  but  also  provide 
ample  reserve  power  to  secure  a  certaiu  and  continuous  supply  to 
customers  in  the  future,  even  in  the  event  of  one  or  more  units 
being  temporarily  disabled  from  any  unforeseen  cause,  A  special 
meeting  of  proprietors  living  in  Leeds  and  district  was  held  on 
July  23rd  last,  to  explain  the  reasons  for  the  formation  of  the 
Yorkshire  Waste  Ileat  Co.,  Ltd.,  and  a  report  of  this  meeting  will 
be  circulated.  It  is  believed  that  the  generation  of  elec- 
trical energy  with  waste  heat  from  coke  ovens  at  liarugh 
will  result  in  considerable  economy  and  assist  in  the  further 
development  of  the  company's  business.  The  whole  of  the  prefer- 
ence capital  (£Ili0,0U0)  authorised  in  September,  1910,  has  been 
applied  for,  and  a  quotation  of  these  shares  has  been  obtained  on 
the  Leeds  Stock  Exchange,  The  rapid  development  of  the  com- 
pany's business  and  the  increasing  demands  for  electrical  energy 
will  necessitate  a  further  issue  of  cumulative  preference  shares.  At 
the  close  of  the  ordinary  meeting  on  .September  17lh  an  extra- 
ordinary meeting  will  be  held  to  consider  the  authorisation  of  an 
issue  of  10,000  shares  of  £.")  each.  The  directors  regret  to  report 
the  death  of  Mr.  Hudson,  who  had  been  a  director  of  the  company 
since  its  commencement. 


Dumbarton  Burjfh  and  County  TrainwayM. 

At  the  meeting  of  this  company  Mu,  (Jkokok  Baliijuk,  chairman, 
in  moving  the  adoption  of  "the  annual  report,  said  the  result  of  the 
year's  working  was  very  satisfactory.  The  total  receipts  for  the 
year  amounted  to  £22,532,  being  an  increase  of  traffic  receipts  of 
£2,100,  which,  together  with  an  increase  in  receipts  from  adver- 
tising, made  a  total  increase  of  £2,24N.  Working  expenses  are  only 
increased  by  £214,  the  result  being  au  increase  of  net  revenue  for 
the  year  of  slightly  over  £2,000,  The  company's  cars  ran  .';34,«32 
miles  during  the  year  and  carried  r),133,84(;  passengers,  Regarding 
depreciation,  the  directors  feel  that  they  have  adopted  the  soundest 
method  of  providing  for  depreciation,  viz ,  by  redemption  of  deben- 
ture stock.  It  was  the  unanimous  opinion  of  the  directors  that  it 
would  be  unwise  to  make  a  distribution  on  the  ordinary  shares  this 
year,  and  that  it  was  in  the  interest  of  both  classes  of  shareholders 
that  the  surjilus  should  be  carried  forward.  The  carry  forward 
amounted  to  £4,.iG8,  and  this  might  be  regarded  as  a  dividend 
equalisation  fund,  and,  bearing  this  in  mind,  the  directors  were  of 
opinion  that  a  continuance  of  approximately  the  present  earnings 
would  justify  them  in  making  a  distribution  on  the  ordinary  shares 
next  year. 

The  report  having  been  adopted,  Mu.  Bali'ouu  intimated  that,  in 
view  of  his  election  as  chairman  of  the  company,  he  proposed  to 
waive  the  benefit  of  his  agreement  as  managing  director.  He 
accordingly  moved  that  the  remuneration  of  the  directors  (which 
was  voluntarily  reduced  to  £3.-)0  by  the  directcrstwo  years  ago) 
should,  until  otherwise  determined,  be  at  the  rate  of  £000  per 
annum,  to  be  divided  among  the  members  of  the  board  as  they 
should  themselves  resolve.    This  was  ananimonsly  agreed  to. 


Direct  We.st    India  Calde  ( o.,    Ltd.— The    directors 

state  that  the  net  result  of  the  year's  working  is  an  available 
balance  of  £7,7i;4,  as  compared  with  £0,323  for  the  previous  year. 
An  interim  dividend  of  3  per  cent,,  free  of  income-tax,  has  already 
been  paid,  and  it  is  now  proposed  to  make  a  further  equal  pay- 
ment, free  of  income-tax,  which  will  leave  £.'),',I04  to  be  carried 
forward.  The  balance  to  credit  of  revenue  account,  which  was  last 
year  £37,149,  has  been  debited  with  .£900  applied  to  dividend,  and 
credited  with  £5,904  surplus  revenue  of  the  past  year,  and  it  now 
stands  at  £  12,213.  During  the  year  debentures  have  been  paid  off 
to  the  amount  of  £7,000,  leaving  £22,O0o  outstanding. 

Manila  Electric  Railroad  and  Liiflitinjr  Coritoration. 

—The  Municipal  and  General  .Securities  Co..  Ltd.  (European 
agents),  announce  that  a  dividend  of  1  {  per  cent.  (.S1..")0  per  share) 
for  the  quarter  ending  September  30th  has  been  declared  on  the 
common  capital  stock  of  the  above  corporation,  payable  in  New 
York  on  (October  1st  to  stockholders  on  record  at  September  1 8th 
1912  ' 


IlalifiU  and  Bermudas  Cable  to..  Ltd. — Tho  twenty- 
third  annual  meeting  of  the  above  company  was  held  on  September 
.">th  at  33,  Old  Broad  Street.  The  proceedings  were  private,  but  our 
representative  was  furnished  with  a  copy  of  the  printed  report, 
which  states  that  the  net  result  of  the  working  for  the  year  ended 
.tune  30th.  1012,  is  an  available  balance  of  £S,;33,  as  compared 
with  £8,108  for  the  previous  year.  An  interim  dividend  of  2-5  per 
cent,,  free  of  income-tax,  has  already  been  paid,  and  it  is  now  pro- 
posed to  make  a  further  equat  payment,  free  of  income-tax,  which 
will  leave  £0,0:)o  to  be  carried  forward.  The  balance  to  credit  of 
revenue  account,  which  was  last  year  £27,34.">,  has  been  debited 
with  £1,2".0  applied  to  dividend,  and  credited  with  £0,033  surplus 
revenue  of  the  past  year,  and  it  now  stands  at  £32,128.  It  is  pro- 
posed to  elect  to  seats  at  the  board  Mr.  T,  Hewitt  Skinner  and  Mr, 
William  M.  Kent,  Mr.  Geo.  G.  Ward  and  Mr.  Frederick  Ward 
retire  on  this  occasion,  and,  bsing  eligible,  offer  themselves  for 
re-election. 

British  Electric  Transformer  Co..  Ltd. — The  directors 

have  declared  an  interim  dividend  at  the  rate  of  0  per  cent,  per 
annum,  less  income-tax,  on  the  ordinary  shares,  for  the  half-year 
to  June  30th. 

Oxford  Electric  Co.,  Ltd.— The  directors  have  declared 

an  interim  dividend  at  the  rate  of  0  per  cent,  per  annum  (3s.  per 
share),  less  income-tax,  on  the  ordinary  shares  for  the  half-year  to 
June  30th. 

County  of  Durliam  Electrical  Power  Distribution 

Co. — The  directors  announce  an  interim  dividend  of  2-1  per  cent, 
on  the  preference  shares,  payable  on  October  1st,  less  tax. 

Buenos    lyres   Port  and  City   Tramways    Co. — 

The  directors  report  for  the  year  ended  December  31st,  1911,  that 
the  result  of  the  year's  working  was  a  profit  of  £10,260,  sub- 
ject to  provision  for  debenture  interest.  This  requirfd  a  sum  of 
£23,307,  to  which  had  to  be  added  *I,7.")0,  the  amount  of  the 
sinking  fund  contributions  for  the  year.  The  net  result,  therefore, 
was  a  debit  balance  of  £8,801.  The  traffic  receipts  showed  con- 
siderable increases,  due  mainly  to  the  opening  of  the  line  from  the 
boundary  of  the  city  at  Barracas  Bridire  to  the  suburb  of  Alsina  ; 
and  in  the  early  part  of  the  year  there  w.as  a  satisfactory  diminution 
in  the  percentage  of  working  expenses.  In  May,  however,  very 
severe  floods  occurred,  materially  affecting  the  working  costs  and 
decreasing  the  receipts  ;  and  Irom  that  time  onwards  the  ratio  of 
expenses  has  increased  rather  than  diminished. — Fituincial  IVeim. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Aftee  their  hurry  and  flurry  of  the  preceding  fortnight,  Stock 
Exchange  markets  have  gone  rather  more  quietly,  with  the  usual 
result  that  prices  are  down  on  balance,  and,  if  such  a  thing  may 
be  mentioned,  there  is  so  much  the  less  to  write  about  here. 
Perhaps  the  firmest  market  this  past  week  has  been  that  for 
Electric  Supply  shares,  while  the  Latin-Canadian  group  has  been 
disposed  to  go  back  a  little,  and  the  Underground  Railway  stocks 
are  irregular. 

Steady  crumbling  in  the  price  of  Consols  is  of  no  use  to  invest- 
ment markets,  but  this  time  it  has  had  a  useful  effect  in  checking 
new  issues,  of  which  recently  there  have  been  comparatively  few, 
in  spite  of  the  unusual  activity  of  markets  for  this  season  of  the 
year.  The  improvements  which  we  noted  last  month  amongst 
Home  RaUway  Prior  Charge  stocks  are  maintained  fairly  well, 
although  here  and  there  appears  some  sign  of  weakening,  for 
buyers  are  not  quite  so  eager  as  they  were  before  the  Bank  Rate 
went  up  at  the  end  of  last  month. 

The  strength  of  Electric  Supply  shares  is  the  more  noticeable  in 
that  other  investment  sections  are  quiet.  'Various  hints  have  been 
given  here  for  some  time  past  as  to  the  probability  of  Electric 
Lighting  shares  advancing  ;  and,  of  course,  the  record  of  the  past 
three  months  bears  out  the  wisdom  of  those  who  bought  shares  for 
themselves.  August  was  a  dry  month  in  the  market — in  contra- 
distinction to  what  it  was  out-of-doors.  But  this  week  the  rise  has 
been  resumed,  and  gains  have  been  scored  by  Brompton  Ordinary 
and  Preference,  Charing  Cross  Ordinary,  Metropolitans,  St.  James', 
and  Westminsters.  Moreover,  it  is  not  an  easy  matter  to  secure  the 
leading  shares  except  at  prices  very  near  the  top  of  those  officially 
quoted  ;  and  although  there  is  a  fair  amount  of  floating  supply,  it 
does  not  take  much  inquiry  to  make  the  sellers  put  up  their  prices. 
The  only  fall  in  the  list  is  one  of  15s.  in  City  of  London  Ordinary, 
which  are  back  to  lOl  middle,  the  speculative  account  in  these 
being  still  quite  heavy  enough  for  the  shares  to  be  affected  when 
general  conditions  round  the  Stock  Exchange  are  disposed  to 
dnlness.  In  our  modest  opinion.  Electric  Lighting  shares  should 
certainly  not  be  sold,  for  the  prospects  are  that  the  rise  will  go  yet 
further. 

Tbe  Underground  Railway  group  remains  the  centre  of 
considerable  animation  and  interest.  There  was  a  little  hesi- 
tation    shown    on    the     part   of     holders    last    week     on    the 
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news  of  the  collision  on  the  Piccadilly  Tube.  but.  In  the 
event,  this  did  not  bring  out  much  stock.  Central  London 
Ordinary  and  Deferred  have  slipped  back  a  point.  City  and 
Sooth  London  Ordinary  is  lower  to  the  same  extent.  Districts  fell 
I,  although  Underground  Electric  Railway  shares  are  stroner.  the 
Ordinary  hardening  i  and  the  "  A  "  shares,  in  which  a  good  deal  of 
business  is  reviving,  improved  to  l.")S.  When  there  is  anything  doing 
in  these,  the  market  is  a  lively  one  :  there  is  a  close  price,  and  they 
are  popular  gambles  with  a  wide  circle  of  operators.  Metropolitan 
Consolidated,  after  being  flat,  hardened  up.  and  shows  a  rise  of  1 1, 
after  its  jump  of  nearly  five  points  last  week.  Great  Xorthem  and 
City  Preferred  rose  J  to  25,  and  there  has  been  a  lot  doing  in  the 
stocks  of  the  East  London  Railway,  upon  further  attention  having 
been  called  to  the  prospects  of  the  line  under  electrification.  From 
95  the  price  rose  to  lOiJ,  reacting  later  on  to  SiJ.  The  three  junior 
Debenture  stocks  are  all  substantially  better. 

London  Tramway  shares  are  merely  quiet,  and  command  little 
attention.  Foreign  Tractions  descriptions  are  also  somewhat 
inactive.  Mexico  Trams  fell  a  point,  receding  to  the  position  they 
occupied  a  fortnight  ago.  The  news  from  Mexico  is  still  a  little 
disquieting,  and  owing  to  the  difficulty  of  getting  reliable  informa- 
tion, the  market  in  Mexican  Railway  stocks  has  been  weak.  Other 
Mexican  things,  however,  keep  their  prices  fairly  well.  SIpxican 
Light  and  Power  Common  are  easier  in  tone.  Vera  Cruz  Bonds. 
however,  rose  1,  and  Mexico  Trams  Sixes  put  on  i,  holders  of  the 
Fives  evidently  exchanging  into  these,  for  the  price  of  the  former 
is  i  lower.  Rio  Trams  at  152  show  a  small  loss,  and  La  Plata 
Trams  at  10s.  middle  are  i  down.  A  private  letter  from  Vancouver 
speaks  of  the  amazing  prosperity  of  the  British  Columbia  Electric 
Railway,  the  writer  complaining,  indeed,  of  the  way  in  which  the 
company's  cars  are  literally  packed,  in  spite  of  the  number  which 
it  has  running.  The  Deferred  stock  has  risen  2.  Para  Electric 
Railways  Ordinary  shares  continue  their  improvement,  and  have 
again  jumped  ts-  while  the  6  per  cent.  Preference  shares  are  J 
higher  at  5}. 

In  the  Canadian  group,  Electric  Developments  of  Ontario  Bonds 
are  a  point  down,  while  Canadian  General  Electric  Preference  came 
into  some  notice  in  consequence  of  the  good  yield  accorded  by 
the  investment,  and  the  price  moved  up  to  ]2.3i.  Montreal  Light 
and  Power  has  failed  to  recover  any  of  the  1 0  points  which  the 
price  lost  last  week,  and  Sao  Paulo  Trams  are  steady  at  their  pre- 
vious quotation.     Brazilian  Traction  shares  eased  o5  a  little  to  97. 

Fresh  excitement  has  broken  out  in  the  National  Telephone 
market,  and  the  price  of  the  Deferred  stock,  after  being  dull  at 
150,  moved  up  swiftly  to  1.J7J.  The  grounds  for  this  sudden  rush 
were,  of  course,  declared  to  be  the  probability  of  the  stock  being 
paid  off  at  a  much  higher  figure  ;  but.  as  we  said  before,  to  deal  in 
the  stock  is  an  amusement  only  for  those  with  good  nerves  and  a 
sound  financial  constitution.  Marconis,  too,  have  been  revived  in 
popular  favour,  and  the  prices  of  all  the  shares  connected  with  the 
group  have  again  been  advanced.  The  parent  shares  at  5/^  are  new 
fully  £1  over  the  figure  to  which  they  dipped  only  a  fortnight 
since.  There  has  been  an  increased  demand  for  the  American 
Marconis  and  Canadian  Marconis,  the  latter  more  particularly  frcm 
the  speculative  investor,  who  will  not  touch  Marconis  proper 
because  of  the  relatively  high  price  at  which  they  stand,  but  who 
likes  to  have  an  interest  in  this  comparatively  new  industry 
with  such  possibilities.  West  India  and  Panama  Telegraphs  are 
moving  erratically,  and  on  balance  show  a  slight  fall.  The  Eastern 
group  is  steady,  with  -J  rise  in  "  China  "  shares,  and  -J  in  Eastern 
Telegraph  stock.  The  Anglo-American  division  retains  its  rises, 
and  in  the  manufacturing  shares  there  is  no  special  alteration. 

India-rubbers  are  a  strong  market,  and  at  llj  are  10?.  up  on  the 
week.  The  rise  has  failed  to  bring  out  any  of  the  shares  which 
were  bought  by  shrewd  people  when  the  company  passed  its  last 
dividend,  and  there  are  more  bujers  than  sellers  at  the  moment. 
British  Westinghouse  4  per  cent.  Debenture  stock  and  British 
Aluminium  5  per  cent.  Debenture  stock  are  better  to  the  extent  of 
2  and  1  respectively.  In  the  share  list,  Castner-Kellners  hardened 
to  3JI  upon  the  expectation  of  an  improved  dividend  ;  while 
Babcocks  eased  off  in  consequence  of  a  general  weakening  in  their 
particular  market.  Rubber  shares  have  been  depressed  by  a  record 
amount  of  the  raw  stuff  being  brought  forward  at  the  auctions  in 
Mincing  Lane  this  week  i  but  those  who  profess  to  study  the 
market  appear  to  consider  that  there  may  be  a  recovery  when  the 
sales  are  over.  For  the  time  being,  the  rubber  market  is  slackening 
its  hold  upon  public  fancy,  and  nntU  rubber  itself  makes  a  move 
towards  a  higher  level,  it  is  possible  that  shares  will  be  disposed 
to  sag. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  September  11th. 


CHEMICALS,  &c. 


i  Acid,  Hydrochlorio  ..        ..  per  cwt. 

I     „     Nitric 

I     ,.     Osalic  per  lb. 

I     „      Sulphuric per  cwt, 

I  Ammoniac  Sal        „ 

I  .Ammonia,  Muriate  (large  crystal)  per  ton 

)  Bleaching  powder „ 

I  Bisulphide  of  Carbon       . .        . .  „ 

I  Borax „ 

I  Copper  Sulphate „ 

I  Lead,  Nitrate  „ 

I       ,,      White  Sugar  . ,        . .  „ 

I       ,.      Peroxide „ 

!  Slethylated  Spirit per  gal. 

I  Potassitim,  Bichromate,  in  casks  per  lb. 

I  Potash,  Caustic  (88/90  %)  . .  per  ton 

I        „       Chlorate per  lb. 

I        „       PerchIorat«         . .         . .         „ 
I  Potassium,  Cyanide  (98H(X)  %) . . 
(for  mining  purposes  only) 

I  Shellac         per  cwt. 

I  Sulphate  of  Magnesia      . .         . .  per  ton 
I  Sulphur,  Sublimed  Flowers      . .  „ 

I        „        Recovered         . .        . .         „ 

■  „         Lump „ 

■  Soda,  Caustic  (white  70/72  %)   . .         „ 

I      „     Chlorate        per  lb. 

I      ,,     Crystals         per  ton 

I  Sodium  Bichromate,  casks        . .  per  lb 


51- 

22/- 

2fd. 

6/6 

42/- 

£2910 

£510 

£18 

£16  10 

£24  15 

£2610 

£25  10 

£32 

2/6 

3id. 

£22  10 


7id. 

70/- 
£410 
£6  10 
£510 

£Se 
£10  5 

Sgd. 

£3  5 


METALS.  &c. 

fr  AlnmininTTi  Ingots,  in  ton  lots  .  . 

per  ton 

£80 

b          „          Wire,  in  ton  lots    . . 

£102 

b           ,.           Sheet,  in  ton  lots   . . 

£120 

p  Babbitt's  metal  ingots     . . 

£38  to  £145 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per  lb. 

9Jd. 

Id.  inc. 

e      „     Tube  (brazed) 

lljd. 

}d.  inc. 

c      „         ..     (solid  drawn) 

li'd. 

}d.  inc. 

c      ..     Wire,  basis 

9id. 

*d.  inc. 

c  Copper  Tubes  (brazed)     . . 

l/0|d. 

Jd.  inc. 

c        „           „      (solid  drawn) 

„ 

11^. 

Jd.  inc. 

g       H       Bars  (best  selected) 

per  ton 

£95 

g       „      Sheet          

£95 

g       „      Kod 

„ 

£95 

d       „      (Electrolytic)  Bars 

,^ 

£82  10s. 

10s.  inc. 

d       „                 „           Bheets     .. 

'H 

£100  ICs. 

IDs.  inc. 

d       „                 „           Rods 

£89 

IDs.  inc. 

d       „                 „           H.C.  Wire 

per  lb. 

lOJd. 

id.  inc. 

f  Ebonite  Rod           

6/iJ 

/       „         Sheet         

„ 

4/9 

n  German  Silver  Wire 

1/7 

A  Gutta-percha,  fine 

ft  India-rabber,  Para  fine  . . 

SJd.  dec. 

;  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

66/lOJ 

Sliinc. 

/     „    Wire,  galT.  No.  8,  P.O.  qual. 

£14 

g  Lead,  English  Pig 

£2310 

£2  inc. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

g  Mercury         

per  bot. 

£8  6 

lOs.  inc. 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  38. 

e     „               ,.            1,      medium 

8(6  to  6/- 

e      „               ,.            „      large    .. 

„ 

7/6  to  11/-- 

p  Phosphor  Bronze,  plain  castings 

lid. 

p         „           „    rolled  bars  &  rods 

„ 

i;oi 

p         „           „  rolled  strip  «£  sheet 

lA 

0  Platinnm       

per  oz. 

185/- 

d  Silicium  Bronze  Wire 

per  lb. 

lid. 

Steel.  Magnet,  in  bars      .. 

per  ton 

£55 

g- Tin,  Block  (English) 

£225 

£10  inc. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/6 

ad.  inc. 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £150 

k  Zinc,  8h't(VieiUe  Montague  bnd.) 

" 

£30  12  6 

7/6  inc. 

Quotations  supplied  by- 


a  G.  Boor  &  Co. 

6  The  Britiah  Alamlninm  (2o.,  Ltd. 

c  Thos.  Bolton  4  Sons,  Ltd. 

d  Frederick  Smith  &  Co, 

e  F.  Wiggins  i  Sons. 

/  India-Rubber,  Qatta-Peroha    and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare, 
b  E  IwMd  Till  4  Co. 


/  Boiling  4  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  4  Nephew,  Ltd. 

m  W.  T.  Glover  4  Co.,  Ltd. 

o  P.  Ormiston  4  Bona 

o  Johnson,  Matthey  4  C}o.,  Ltd 

p 

rW,  F,  Dennis  4  COi 


Stock    Exchange    \0tices.— Applications    have    been 

made  to   the  Stock  Exchange  Committee   to    appoint    a    special 

settling  day  in  and  to  grant  a  quotation  to  : — 

Callender's  Share  and  Investment  Trust,  Ltd.— £115,000  0  per  cent,  debenture 
stock. 

And  to  allow  the  following  securities  to  be  quoted  in  the  Official 
List  : — 

Melbourne  Electric  Supply  Co.,  Ltd.— Further  issue  of  £125,830  consolidated 
ordinary  stock. 

Rio  de  Janeiro  Tramway,  Light  and  Power  Co.,  Ltd. — Certificates  of  deposit 
tor  shares  of  S 100  fully  paid. 

Sao  Paulo  Tramway,  Light  and  Power  Co.,  Ltd. — Certificates  of  deposit  for 
shares  of  SlOO  each  fuUy  paid. 

Globe    Telegraph    and   Trust     Co.— The   directors 

annotince  an  interim  dividend   of   2s.  per  share  on  the  ordinary 
shares  for  the  past  quarter. 


Sonth  Metropolitan  Electric  light  and  Power  Co,. 

Ltd. — The  directors  have  declared  the  usual  dividends  on  the  7  per 
cent,  first  preference  shares  and  6  per  cent,  second  preference  shares 
for  the  half-year  to  June  30th.  The  debenture  stock  register  and 
register  of  transfers  wUl  be  closed  from  September  ITch  to  30th, 
1912  (both  days  inclusive),  for  the  preparation  of  warrants  for 
interest  for  the  half-year  to  October  Ist. 

Continental. — La  Socitite  "  Oriona  "  is  the  name  of  a 

new  company  which  has  just  been  formed  in  Brussels  with  a  capital 
of  £-10,000  to  manufacture  metal-filament  electric  lamps. 

The  Suddeutsche  Telefon-Apparate,  Kabel  und  Drahtwerke 
Gesellschaft  is  the  name  of  a  new  company  which  has  just  been 
formed  in  Nuremberg  with  a  capital  of  £50,000  to  acquire  and 
carry  on  the  Xuremt>erg  branch  of  the  business  of  Messrs.  Felteu 
nnd  Onilleanme  Carlswerk,  of  Malheim. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES, 


EN6LI8H    ELECTRICITT   SUPPLY   AlfD  POWEB   COMPANIES. 


Boiimomouth  &  Poole,  Ord,    . 

Do.    H  %  Pret 

Do.    Second  6  %  Pre(. 

Do.    4i%  Deb.  Stock.. 
Brompton  &  Keneington,  Ord.. 

Do.    7  2f,  Cum.  Pre(.    . . 
Central  Electric  Supply,  4  %) 
Ouar.  Deb,  I 
Chtrlng  Cross,  West  Knd  4  City 

Do.    4J%Cum.  Pro( 

Do.     "  Oily     Undertaking  "  I 
H  %  Cum.  Prei. ) 

Do.         Do.  4%  Deb... 
Chelsea,  Ord 

Do.    4i%Deb 

City  of  London,  Ord. 

Do.    6  %  Cum.  Pret.   . . 

Do.    6%  Dob 

Do,    4i  %  Second  Deb, 
County  of  London,  Ord... 

Do.    6%  Pret 

Do.    4J%Deb 

Do.    4i  %  Second  Deb. 
Edmundson'B,  Ord. 

Do.    6  %  Cum.  Pret.  ■. . 

Do.    4i  %  First  Mort.  Deb.  . 
Folkestone 

Do.    6  %  Cam.  Pret.    . . 

Do.    4i%  First  Deb.  .. 
Bove 


Closing 

Biie 

Preaent 

Quotations 

+  or 

Yield 

Sept.  lOth. 

Fall 

p.a. 

£11.  d. 

9:-  103 

B    2    4 

8;-    9| 

4  12    4 

10  —  loj 

6  11    7 

98  —ICO 

4  10    0 

^-  9k 

+  k 

6    9    7 

n-  81 

+  i 

4    4  10 

97—100 

4    0    0 

43-    6} 
41-    43 

+  t 

4  15    8 

4  17    4 

83-     41 

E    6    0 

94  —  96 

4    8    4 

tk—    5 

BOO 

9K  -101 

4    9    I 

k;  —  17* 

-  i 

4  11    6 

lU  -  iJi 

4    9    0 

118  —122 

4    2    0 

'.»  -loa 

4    8    8 

11^-  nj 

B    1    1 

llj-  121 

4  17    0 

100  -108 

4    8    4 

lOO  —103 

4    8    8 

,V-       ti 

Nil 

8-    84 

Nil 

M  —  87 

B    8    G  : 

Jtll 

S  14    8 
4  IS    8 

92-95 

4  14    9 

74-    8 

6  12    6 

Kensington  ft  Knighlsbrtdge,  Ord 

Do.    4  %  Deb 

Kent  Elcc.  Poner,  44  %  Deb.  .. 
London  Electric,  Ord ' 

Do.    6  %  Pret : 

Do.    4  %  Finit  Mort.  Deb,    .. 
Metropolitan         

Do.    44  %  Cum.  Pre! 

Do.    4{  %  First  Mort.  Deb. . . 

Do.    84  %  Mort.  Deb 

Midland  Electric  Corporation ) 

44  %  First  Mort.  Deb.  I 

Newoastle-on-Tyne  B  %  Pret.,  1 

Kon-Cum.  J 

North  Metropolitan  PowerSun. ) 

ply,  B  %  Mortgages  (Red.)  I 

Hotting   Hill,   6  %  Non-Cnm.  I 

Pref.J 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%Pref 

Do.    8*%  Deb 

Smithflcld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pret.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban.Ord 

Do.    6%  Cum.  Pret 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pret 


Clolsg 
Qaotatlona 
Sept.  10th. 


7i-  7J 
90  —  98 
78-82 

it^  tix 
90-98 
Sk—  4 
4-  48 
99  —102 
86  —  e8 


101  —104 


+  k 


COLONIAL   AND   FOREIGN   ELECTBICITT   SUPPLY   AND   POWEB. 


Adelaide,  6  %  Pret 

Calcutta,  Ord 

Do.    B%Prel 

Calgary  Power,  1st  Mort.  Bde. 
Canadian  Qen.  El.  Com. 

Do.    7%  Pret 

Cordoba  tt..  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Bleo.  Lt.  and  P.  ol  Cochabamba, ) 

6  %  Bonds  ( 

Eleo.  Supply  Viotoria,  5  %  1st  1 

Mort.  Deb.  ( 

Elec.  Dev.  Ontario,  6   %   Ist) 

Mort.  Bonds  J 

Ealgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%Prel 

Kamioistiquia  Power, 6%  G.  Be. 

Madras,  Ord.  

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  B  %  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%Cum.  Pref 

Do.    6  %  let  Mort.  Gold  Bds, 


6 

A 

A 

6 

84 

8* 

6 

B 

6 

100 

B 

6 

8100 

7 

'♦  , 

8100 

7 

7 

1 

8 

8* 

'    100 

6 

100 

6 

6 

100 

6 

6 

8600 

6 

6 

lo^ 

Nil 

1 

K 

K 

8600 

6 

6 

6 

100 

6 

6 

6 

6 

8100 

4 

4 

$100 

7 

7 

6 

6 

B*-    Bjxd 

6    4    4 

71-    8 

6    6    8    1 

4}S-  Bflxd 

4  16    S     1 

«o4-  974 

6    2    7' 

114  -119 

6  17    8    . 

121  —126 

+  1 

6  12    0    ; 

fJ-     H 

S    4    0    1 

96—98 

+  1 

6    2    0 

92-94 

6    7    8    j 

81  —  84 

6  19    1    1 

96  -9b  xd 

—1 

5    8    0, 

loJ^ii 

NU 
8    6    0 

4  14    4 

li-  n 

102  —105 

4  i5    3 

89  —  91 

6  10    0 

9fi  -  99 

4    0  10 

109  -112- 

6    5    0 

964-  984 

5    1    6 

Monterey  RIy.  Light  A  Power,  1 

6  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal, ) 

B  %  1st  Mort.  Bonds  I 

River  Plate,  Ord 

Do.    6  %  NonCum.  Pret.      .. 

Do.    6%  Deb.  Stock    .. 

Roy.  Eleo.  Co.,  Montreal,  44  %  I 

1st  Mort.  Deb.  I 

Bhawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb, 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  I 
1st  Mort.  Deb.  I 
Victoria  Falls  Power,  Pret. 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  J 


1 

100 

6 

5 

8100 

7 

8 

8600 

6 

6 

Stock 

10 

in 

Do. 

6 

« 

Do. 

6 

6 

100 

a 

^ 

8100 

4 

B< 

8500 

6 

B 

Stock 
Do. 

^ 

n 

100 

6 

6 

1 

Nil 

UJd. 

100 

6 

6 

87-89 

-i 

232-237 

39  —  42 

240  —250 

109  —114 

101  -103 

99  —101 

151  —156 

11174-1094 

104  —106 

i)94-ioi4 

93  —  95 

+  1 

Si-iA 

103  —105  xd 

TELE6BAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6%  Deb.  Red.     .. 
American  Telep.  &  Teleg.,  Cap, 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pret 

Do.    Def 

Anglo  -  Portuguese  Tel.,  6  % 
Mort.  Deb, 
Chill  Telephone  . . 
Commercial  Cable,  Stlg.  4%  Deb, 
Ooba  Telegi'aph     . . 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord, 

Do.    10  %  Cum.  Pref.  . . 

Direct  United  States  Cable 

Direct  W.  India  Cable,  44  % 

Reg.  Deb. 

Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4  %  Mort.  Deb.    . . 
Eastern  Extension 

Do.    4  %  Deb 

East  and  8.  Africa  Tel.  4  % 
Mt.  Db.  Mauritius  Sub, 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common 

Do.    4  %  Cum.  Pref.    . . 
Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


Stock 
8100 
$1000 
Stock 


7J-  73 
95|—  914 

1474—1491 
934—  954 
674—  694 

113J— lUJ 
26|—  26| 

102  —104  xd 

n-   7| 

884—  854 
94—  104 

164-  174 

81-  8i 
7-74 

7i—    S 

98  —100 
129J— 182J 
7i  —  SO 
99»— 1014 
ISJ—  18| 
985-1004 
97S-1004 

11  -  114 

12J—  131 
281—  291 
67  —  69 
90  —  94 
70  —  73 

5i-    5g 

4|—    5 


+  >% 


6  12  8 

4  16  2 

4  10  4 

4  13  7 

6  14  3 

6  14  3 


3  19 
3  19 


Monte  Video  Telephone,  Ord. . . 
Do.    6  %  Pref 

National  Telephone  Det. 

New  York  Telep.,  44% Gen. Bnds. 

Oriental  Telep.  and  Elec. 

Do.    6%  Cam.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Guar.  Debs. } 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ( 
Deb.  Red:  / 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to  1,600) 

guar,  by  Braz.  Bub.  Tel.  J 

West  India  and  Panama  Teleg, 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pret, 

Do.    6'jgDebs 

Western  Telegraph,  Ltd, 

Do.    4%  Deb 

Western  Union  4J%Fdg.  Bonds 


1 

6 

6 

1 

B 

6 

stock 

K 

« 

1    100 

44 

44 

!       1 

R 

H 

1       1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

8 

6 

Bt 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

R 

S 

R 

5 

aj 

Si 

•a 

100 

4 

4 

10 

1} 

4 

10 

K 

6 

10 

6 

6 

100 

B 

6 

10 

7 

7 

stock 

4 

4 

81000 

H 

44 

lA-  lA 

156pl584 
1004-1014 

US-  in 

i,V-   lA 

88  —  90 
98—100 


99i-1014 

71-  74 
5|-  63 
IH-    111 

96  —  99 

31-  8| 
lOl—  lOl 

9|-10i 
1004—1024 
13  —  134 

97  —  99 
too  —103 


+  i 


Unleea  otberwlBe  staled,  all  shatea  ue  folly  paid. 


t  Interim  dividend. 


Contlx&vaed    on    ne^*    pa.rie. 
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SHARE    LIST    OP    ELECTRICAL    COMTANIES.-iOmtinued.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


HAMB, 


Bath  Trams,  Fret,  Ord, 

Do.    6%Pret.    .. 

Do.    4i  %  Deb.  . . 
Brit.  Eleo.  Trao.,  6  %  PreJ. 

Do.       -  -   .        . 


Do. 
Do. 
Do. 


Deferred 

0.  6%Cum.Pr'f. 

7%  Non-Cum.  Pr'f. 

6  %  Perp.  Deb.      . . 

ii  %  and  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref.  

Do.    Det 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6%  Pref.,  1891    .. 

Do.        Do.         1896    .. 

Do,         Do.         1901     .. 

Do.         Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do,    4%  Deb 


Btook 


DlTldends 


Closing 
Quotations 
Sept.  10th. 


IDS  —105 
102  —104 
99  —101 
10*-  115 

71  —  76 

76  —  80 
81  —  83 
9&  —  97 
4*—  5i 
72'—  76 


Rise  Present 
+  or  Yield 
Fall       P.O. 


+  i 


4  19  0 

6    7  2 

3  16  11 

4  15  3 

2  11  3 

3  18  5 

3  11  5 

4  12  7 
4  15  3 
4  16  3 
4  16  2 
3  19  3 
6    3  2 

Nil 


HAMB, 


Metropolitan  Railway  Oonsol, . . 

Do.    Surplus  Lands    . . 

Do,    8*%  Deb 

Do.    Bi%Pref 

Do.    8J  %  Con.  Pref 

Metropolitan  District  Ord. 

Do,    6  %  Deb 

Do,    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4J  %  First  Pref 

Do.    3j%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    6%Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.     "A" 

Do.    4J%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 


Closing 
Quotations 
Sept.  10th. 


60i— eii 


84-66 
41i-  42 


1-  n 
A-   i 

^-  98*" 
ICO  —103 


4i-    41 
99  —101 


2|= 
79  —  1 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  1st  Pret,     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do,    4J%Deb 

Do.    5%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref. 

Do.    4J%Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    4§%Deb 

B.  Columbia  Elec.  Rly.,  Det,    . . 

Do.    Pref.  Ord 

Do.    6%Pref 

Do.    4*  %  1st  Mort.  Deb.      .. 

Do.    4J  %  Vancouver  Deb.    .. 

Do.    4|%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  (St  Lt. ,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  .. 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 
5 

6 
S 

8 

too 

4 

4 

100 

4^ 

M 

100 

R 

6 

100 

5 

5 

10 

6 

6 

100 

4* 

4* 

100 

R 

6 

6 

H 

8 

6 

R 

6 

100 

*4 

4* 

100 

H 

8 

100 

B 

H 

100 

R 

fi 

40 
100 

? 

100 

4i^ 

4i 

6 

6 

7 

6 

R 

R 

100 

Kit 

4*- 

1 

2At 

6 

b 

fi 

100 

R 

fi 

100 

fi 

fi 

«1000 

1 

5 

Nil 

6 

100 

R 

fi 

100 

E 

3 

m-  iik 

93i—  95 

100  —102 

101  —103 
103  —105 

Hi—  12 
97  —  99 
97  —  99 
7-74 
41-  Bi 
1004 -losj 

143  -148 
119  -124 
109  —112 
994-1024 
103  —105 
103  —106 
6i-  68 
4!S-  6iS, 
99  —102 

6-  I 
64—  53 
99  -102 
95  —  99 


5    3    4 

6    6    0 

4    4    3 

4    8    3 

4  17    I 

4  15    3 

6    0    0 

4  10  11 

6    10 

6    6    8 

4  16    3 

4    7    0 

+  2 

6    8    1 

4  16    9 

4    9    1 

4    7  10 

4    5    9 

+  1 

4    5    9 

5    5    8 

4  16    5 

4    8    8 

4    6  11 

4  18    0 

6    10 

.4  17    1 

NU 

6  10    0 

6  19    6 

La  Plata  Elec.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    .. 

Do.    6%l8t.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Bio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6  %  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb, 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  4}  %  Deb, 


B 

1 

BA 

6 

B 

« 

R 

6 

R 

B 

6 

B 

fi 

B 

7 

7 

B 

fi 

B 

B 

0 

10 

« 

B 

6 

fi 

24 

fi 

fi 

6 

B 

44 

4< 

44 

bt 

6 

6 

B 

B 

0 

lot 

f) 

6 

fi 

6 

6 

B 

B 

7 

B 

B 

R 

R 

*i 

*i 

i-     8 

-i  1 

IS-   1 

..     1 

1-   li 

1-   ij 

93—  97 

100  -102 

90  —  93 

1004-1024 

127  —ISO 

—1 

99  -1(1 

-  4 

103  —105 

+  4 

74-  n 

+  ,H. 

5—64 

+  i 

1004-1024 

99"— 102" 

6i-    5| 

97  —  99 

151  —153 

—I 

103  — lOi 

IC04— lOU 

+  * 

261  —266 

104i-1064 

84  —  87 

96  —  98 

r-^ 

101  —104 

104—106 

MANTFACTURDIft  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  &  Wilcox 

Do.    Pref.  

British  Aluminiom,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    B  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb, 
British  Westinghouse,  Pref.    .. 

Do.    Deb 

Do.    6  %  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     . , 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Ssllner 

Do.    Deb 


1 

Nil 

fi 

1 

9 

fi 

1 

% 

38 

1 

6 

fi 

1 

1 

100 

B 

6 

100 

B 

B 

6 

111 

1(1 

6 

B 

B 

100 

44 

t 

100 

44 

3 

Nil 

100 

4 

4 

100 

B 

« 

1 

Nil 

..    I 

1 

Nil 

3 

Nil 

100 

S 

B 

100 
100 

t 

t 

6 

IB 

101 

6 

B 

fi 

100 

4 

44 

1 

17 

20 

ICO 

4 

44 

^1=4 

8    0    0 

7    7    8 

4-  8A 

— I^ 

4    4    7 

lA-   ifi 

3  16  10 

t    1^ 

98  —  96 

6    4    2 

85  —  E8 

+  1 

5  13    8 

73-    8i 

6    18 

6i-   (ii 

4  It    1 

102  —104 

+   * 

4    6    7 

94  —  96  3td 

4  13    9 

6^63^^ 

+  2 

Nil 
6    7    0 

102  —106 

6  14    3 

2;.  -3/. 

Nil 

4/6-6/. 

Nil 

0-      i 

NU 

75  —  80 

6    5    0 

60  —  65  xd 

8    3    8 

85  —  40 

11     6    0 

lOJ—  11 

6  16    4 

il-    5J 

4  17    7 

99-101 

4    9    1 

Si-    Si 

+    TS 

6    3    3 

102  —106 

4    5    9 

Crompton  &  Co 

Do.     Deb 

Dick,  Kerr 

Do.    Prel 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction     .. 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.    . . 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

WUlans  &  Robinson 

Do.    Pref 

Do.    Deb 


66*=  66^ 

i-    I 

1  -  1* 

97  -lOD 

ii=2j* 

64-68 

74  —  77 

— 

1-     1 

1—2 

7—8 

92  —  94 

10  —  11 

92  —  97 

12  —  123 

4J—    6 

102  —104 

11  —  12 

+ 

94-104 

334—854 

97-99 

1=1* 
68  —  60 

*  Unless  oltaerwlBe  stated,' all  shares  are  fully  paid,     t  Interim  dividend. 


Bank  rate  of  Discount  4  per  cent.,  August  29th,  1912. 
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THE    CARE    OF    COOLING    TOWERS, 


[communicated.] 

A  (iiiiiii  many  central  stations  arc  situated  in  positions  where 
there  is  no  abundant  supply  of  cheap  water  available,  and  in 
oi-der  to  make  it  possible  for  the  engines  to  run  (•ondensing, 
the  expedient  has  been  resorted  to,  in  a  good  many  cases,  of 
using  cooling  towers  in  connection  with  the  condensing  water, 
the  latter  being  circulated  through  the  ci>ndeiisers  and 
towers  repeatedly.  In  this  way  undoubted  economies  arc 
obtained,  the  amount  of  water  required  l)eing  limited  to 
the  feed  for  the  boilers  (this  can  be  minimised  if  the  con- 
densed water  can  be  cleansed  of  oil  and  returned  to  the  hot 
well)  and  the  circulating  water  for  the  condenser  cooling 
system.  The  amount  of  this  latter  varies  considerably, 
depending  on  local  conditions  and  also  on  the  state  of 
humidity  of  the  atmosphere.  During  dry  and  hot  weather 
a  lot  of  the  circulating  water  passes  away  in  steam,  escaping 
from  the  cooling  tower,  and  this  has  to  be  made  up. 

■\Vithout  a  certain  amount  of  care,  however,  cooling  towers 
may  become  a  nuisance ;  and  without  entering  at  all  into 
the  question  of  design  of  such  cooling  towers,  it  may  be  per- 
missible to  give  one  or  two  brief  notes  concerning  the 
essentially  practicjil  points  which  have  to  lie  remembered  if 
a  cooling  tower,  or  cooling  tower-system,  is  to  be  maintained 
in  its  proper  condition.  Some  of  these  towers  are  built  of 
wood,  otiiers  of  structural  steel  and  mild  steel  plate.  The 
writer  is  not  prepared  to  offer  any  opinion  as  to  which  is  the 
best  type,  as  he  considers  that  this  is  influenced  by  the  con- 
ditions under  which  the  tower  is  to  work.  For  example,  a 
wooden  cooling  tower  is  cheap  to  construct  and  erect 
where  the  necessary  raw  material  in  the  shape  of  suitable 
wood  is  obtainable,  and  where  labour  is  fairly  cheap.  It 
will,  however,  be  found  that  the  wood  is  preferably  im- 
pregnated with  some  rot-resisting  solution,  as  the  failure  of 
one  of  the  principal  members  of  the  structure  owing  to  rot 
may  cause  the  collapse  of  the  whole  arrangement.  More- 
over, the  wooden  tower  is,  perhaps,  more  useful  in  situations 
where  it  is  continuously  kept  in  action.  If  its  service  is  to 
be  intermittent  it  will  be  found  that  the  alternating  periods 
of  wetness  and  dryness  have  a  tendency  to  produce  warping, 
and  cracks  will  soon  form  in  the  outer  casing  diminishing 
the  efficiency,  and  the  woodwork  within  the  structure  will 
probably  get  distorted.  Moreover,  as  has  been  shown  by 
more  than  one  sad  experience,  the  wooden  tower,  when  in  a 
dry  condition,  is  liable  to  catch  tire,  and  this  fire  may  quite 
easily  extend  to  the  other  apparatus  of  the  equipment.  On 
the  other  hand,  it  must  be  remembered  that  a  mild  steel 
construction  is  extremely  liable  to  rust,  especially  as,  in  the 
case  of  a  cooling  tower,  it  is  exposed  to  hot,  wet  vapour  and 
fine  streams  of  running  water.  More  especially  at  the  seams 
and  rivet  holes  there  is  danger  of  bad  rusting  setting  in, 
and  particularly  where  the  tower  is  subjected  to  inter- 
mittent work,  becauEe  there  are  not  only  alternating  periods 
of  wetness  and  dryness,  but  also  corresponding  periods  of 
heat  and  cold,  causing  expansion  and  contraction  among  the 
members  of  the  structure,  and  slight  displacements  at  the 
seams.  For  this  reason  a  mild  steel  tower  should  be  fre- 
(juently  laid  oflf  for  a  thorough  painting  inside  and  out,  and 
about  the  best  preservative  which  the  writer  knows  for  this 
purpose  is  good  tar.  In  getting  at  the  inside  of  the  tower  it 
is  not  sufficient  simply  to  paint  over  those  portions  which 
can  be  easily  seen.  Bit  by  bit  the  woodwork  inside  the 
tower  must  be  removed  to  make  way  for  the  painter,  and 
every  square  inch  of  the  inside  suiface  must  be  properly 
covered  when  it  is  in  a  dry  state.  It  is  a  tedious  and 
bothersome  business,  but  without  it  no  steel  tower  is  safe. 

Another  thing  which  should  be  very  carefully  watched  in 
connection  with  the  working  of  a  steel  tower  is  to  see  that 
the  distribution  of  the  water  at  the  top  of  the  tower  is 
uniform.  The  makers  of  different  types  of  towers  have 
each  their  own  device  for  spreading  the  water  over  the  top 
horizontal  surface  of  the  tower,  so  that  the  water  descends 
through  the  tower  in  the  form  of  fine  streams  or  films.  On  its 
way  down  it  is  frequently  caught  by  baffles  and  redistributed,  so 
as  to  keep  it  well  spread  over  the  entire  section  of  the  tower. 
As  originally  set  up,  the  distributing  system  may  answer  per- 
fectly, but  many  causes    operate    against   continued   satis- 


factory working,  unless  the  tower  is  watched.  For  instance, 
in  the  course  of  time,  the  woodwork  inside  tlie  tower  may 
take  a  slightly  different  bedding,  due  to  the  swelling  or 
warping  of  some  of  the  members,  and  this  may  slightly  throw 
the  distributing  arrangements  at  the  toj)  of  the  tower  out  of 
the  horizontal.  In  those  forms  of  towers  whose  distribution 
depends  on  V  notches  in  the  top  troughs,  the  slightest 
want  of  truth  will  cause  an  undue  bulk  of  water  to  flow 
down  in  one  part  of  the  tower  as  compared  with  the  other. 
These  must  be  checked  by  observation,  and  it  should  be  said 
that  very  careful  watching  is  necessary  to  make  sure  of  the 
even  distribution  of  the  water. 

It  is  not  a  very  pleasant  job  to  stand  in  the  top  enclosure 
of  a  cooling  tower  when  it  is  in  full  action,  and,  by  the  light 
of  a  portable  lamp,  try  to  see  through  the  clouds  of  water 
vapour  the  general  distribution  of  the  falling  streams. 
Nevertheless,  it  has  to  Ix;  done  if  the  cooling  tower  is  to  work 
properly.  Then,  again,  there  is  the  question  of  floating 
Impurities  in  the  water.  After  passing  through  the  tower, 
the  water  usually  falls  into  an  open  tank  below  the  tower, 
from  which  it  is  again  drawn  through  the  condenser  systeiri 
by  the  circulating  pump  of  the  engine.  If  this  tank  is  at  all 
exposed,  a  lot  of  impure  matter  gets  into  it,  this  matter 
being  of  charmingly  interesting  variety,  and  some  of  it  gets 
drawn  through  the  circulating  system  and  pumped  up  to  the 
top  of  the  tower.  As  the  water  loses  its  velocity  in  the  top 
distributing  system,  there  is  a  tine  chance  for  some  matter  in 
suspension  to  settle  at  the  top  of  the  tower,  and  ultimately 
choke  up  one  or  more  of  the  distributing  ducts.  This  defect 
is  aggravated  if,  as  frequently  occurs,  the  condensed  water  of 
the  engine  is  discharged  in  the  condensing  system.  This  is 
often  done  because  a  lot  of  oil  passes  through  and  the  station 
engineer  does  not  think  it  safe  to  return  the  water  to  the 
hotwell.  The  presence  of  this  oil,  which  is  in  tlie  form  of  a 
soapy  scum,  makes  the  distribution  at  the  top  of  the  tower 
rather  difficult  unless  care  is  taken  to  see  that  the  troughs 
or  other  distributing  devices  are  carefully  and  systematically 
cleaned  out  at  short  intervals. 

Another  point  which  has  to  be  watched  is  the  appearance 
of  the  streams  of  water  falling  from  the  bottom  of  the  tower. 
The  baffles  in  the  tower,  which  are  in  nearly  every  case  of 
wood  are  arranged  by  the  makers,  so  that  they  preserve  a 
uniform  distribution  of  the  water,  but  in  course  of  time 
portions  of  these  baffles  may  get  displaced  owing  to  the 
action  of  the  water,  or  they  have  been  improperly  fixed,  or 
the  spaces  between  them  may  get  clogged  up  with  impuri- 
ties. These  causes  produce  an  uneven  distribution  of  the 
water  as  it  falls  to  the  bottom  of  the  tower,  and  since  the 
cooling  action  depends  on  every  portion  of  the  water  meeting 
a  maximum  amount  of  upward  air,  it  is  obvious  that  any 
trouble  in  the  interior  of  the  tower  must  be  watched  for  and 
corrected.  Fortunately,  such  troubles  do  not  often  occur,  as 
they  are  among  the  most  diflScult  to  put  right.  If,  for 
example,  one  of  the  baffles  half  way  up  the  tower  in  the 
centre  gets  displaced,  there  is  a  very  strong  temptation  to 
leave  it  on  account  of  the  difficulty  of  getting  at  it. 

Some  cooling  towers  depend  for  their  action  on  natural 
draught,  that  is  to  say,  the  heat  inside  the  tower  produces  an 
upward  draught  of  cold  air,  which,  entering  in  the  space 
between  the  tank  and  the  tower  itself,  passes  up  the  interit  r 
of  the  tower  and  is  discharged  at  the  top  usually  through 
an  extension  piece  in  the  shape  of  a  chimney.  Other  towers 
depend  on  forced  draught.  In  this  case,  the  tower  is  com- 
pletely enclosed  and  the  air  is  driven  through  it  by  means 
of  a  fan  usually  electrically  driven.  The  rate  of  cooling  and 
hence  the  temperature  of  the  water  as  it  pass(s  into  the  tank 
can  be  regulated  by  means  of  the  air  passed  up  the  tower  by 
the  fan.  and  in  this  respect  the  electric  motor  lends  itself 
very  favourably  to  regulation  of  speed  whereby  the  tower 
can,  if  necessary,  be  made  to  cope  with  overloads  for  a 
greater  or  lesser  period.  Even  so  simple  a  thing  as  an 
electric  fan,  however,  requires  periodic  attention,  and  cases 
have  been  known  where  the  continuous  running  of  a  fan  has 
been  presumed  upon,  with  the  result  that  the  fan  has 
unexpectedly  broken  down,  due  either  to  moisture  getting  at 
the  motor  or.  to  inattention  and  consequent  wear  on  the 
bearings.  Xeedless  to  say,  this  sort  of  thing  ought  not  to 
happen,  and  would  not  happen  if  oiierating  engineers  did 
not  forget  that  their  duties  of  inspection  sometimes  extended 
beyond  the  four  walls  of  the  buildings. 
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The  treatment  of  the  tanks  themselves  is  a  matter  of  some 
importance,  particularly  where  there  is  an  open  space 
between  the  tower  and  the  tank  into  which  dust  may  blow, 
and  refuse  may  be  thrown.  In  course  of  time  an  accumula- 
tion of  foreign  matter  ranging  from  mud  to  disused  cats 
accumulates  in  these  tanks.  The  collecting  pipe  for  the 
circulation  pumps  is  usually  protected  by  means  of  a  grid  or 
strum  which  is  calculated  to  stop  any  such  matter  from 
getting  into  the  circulating  system,  but  the  choice  lies 
between  making  the  mesh  of  the  strum  large  enough  to  allow 
the  water  to  pass  freely  even  when  a  sediment  is  accumulated, 
and  thus  incurring  the  danger  of  foreign  matter  getting 
through,  or  making  the  holes  so  fine  that  they  may  become 
choked  up.  In  one  case  a  somewhat  serious  interference  with 
the  supply  was  only  narrowly  averted.  The  engines  were 
running  on  peak  load  when  one  of  them  suddenly  lost  its 
vacuum  and  dropped  load,  which  was  thrown  on  to  the 
other  generators,  heavily  overloading  them.  Fortunately 
there  was  a  small  spare  set  which  was  (juickly  run  up  and 
put  into  commission  to  carry  the  station  over  the  peak,  the 
faulty  large  engine  in  the  meantime  running  on  atmosphere. 
Subsequent  examination  showed  the  condenser  to  be  very 
hot,  and  it  was  found  that  the  carpenters  in  erecting  the 
cooling  tower  had  unfortunately  let  a  considerable  amount 
of  shavings  get  into  the  tanks  underneath,  and  these  had  not 
been  properly  cleaned  out  before  the  tank  was  filled,  and 
this  particular  system  started.  When  the  shavings  became 
sodden  with  water,  as  the  wood  was  rather  heavy,  they  sank 
and  accumulated  around  the  strum,  with  the  result  that  the 
water  could  not  be  drawn  from  the  tank  to  the  condenser,  a 
rush  of  water  only  tending  to  bind  the  shavings  more 
tightly  on  to  the  strum. 

In  another  instance  the  trouble  was  even  more  serious. 
Some  difficulty  had  apparently  been  experienced  in  getting 
water  through  to  the  condenser,  and  instead  of  searching 
out  the  root  cause,  the  circulating  pump — which  was  an  elec- 
trically driven  one  of  the  centrifugal  type — was  simply 
speeded  up  until  the  suction  on  the  tank  was,  perhaps, 
twice  its  proper  value.  The  result  was  that  the  strum 
suddenly  collapsed,  and  a  mass  of  dihris  consisting  of  mud, 
small  billets  of  wood  and  other  obstacles  rushed  through  the 
pump  into  the  condenser.  Some  of  these  billets  got 
wedged  in  the  tube  and  did  an  immense  amomit  of  damage, 
and  it  required  a  considerable  amount  of  trouble  to  get 
them  out  again.  The  effect  of  such  an  inrush  on  a 
reciprocating  pump  could  easily  be  imagined.  If  the  pump 
had  rubber  valves,  the  rubber  would  be  torn  away  and  the 
metal  guards  would  be  bent  into  useless  shapes,  while  even 
with  metal  valves  the  damage  would  very  likely  be  very  con- 
siderable. Therefore  it  is  obvious  that  careful  attention 
should  be  paid  to  the  periodic  cleaning  out  of  these  tanks. 
Where  it  is  impossible  to  put  the  cooling  tower  system 
altogether  out  of  commission,  as  is  the  case  in  a  good  many 
large  stations,  the  load  should  be  taken  if  possible  on  other 
cooling  towers.  Each  tower  should  have  a  separate  tank 
with  an  equalising  pipe  passing  between  and  valves 
whereby  each  tank  can  be  isolated.  Similarly,  it  is  advan- 
tageous not  to  draw  direct  from  the  tank,  but  to  place  on 
the  outlet  a  subsidiary  tank  of  moderate  capacity  from 
which  tlie  supply  of  each  circulating  system  is  drawn.  This 
subsidiary  tank  should  be  capable  of  being  shut  off  from  the 
main  tank  by  means  of  a  valve,  and  all  the  subsidiary  tanks 
should  be  joined  together  by  means  of  an  equalising  pipe 
with  valves,  the  return  arm,  forming  a  ring  main,  being 
utilised  for  the  suction  of  the  circulating  systems. 

When  the  water  is  delivered  to  the  top  of  the  cooling 
towers,  it  should  be  delivered  first  of  all  to  a  similar  ring 
main  system  from  which  each  tower  can  be  fed  as  required. 
In  this  way  it  is  possible  to  do  two  or  three  things. 
It  the  first  place,  each  tower  with  its  tank  can  be  shut  off 
from  the  rest  without  interfering  with  the  circulating  system 
normally  connected  to  it ;  next  the  subsidiary  tanks 
act  as  a  species  of  buffer  between  the  tanks  them- 
selves and  the  circulating  system  ;  the  load  on  the  engines 
can  be  distributed  as  desired  among  the  various  cooling 
towers  ;  the  tanks  can  be  run  dry  or  kept  at  various  levels 
as  desired  ;  and  when  a  test  on  any  particular  engine  is 
required,  one  tower  can  be  separated  off  to  deal  with  the  cir- 
culating system  of  that  engine  without  interfering  in  any 
way  with  the  running  of  the  main  station.     AVith  such  an 


arrangement  the  cleaning  out  of  the  towers  can  be  accom- 
plished with  the  greatest  ease,  the  tanks  being  pumped 
dry  and  the  load  taken  up  by  the  other  towers.  Where 
there  is  no  duplicate  tower  and  tanks,  of  course,  the  only 
thing  to  do  is  to  cut  off  the  make-up  water,  if  this  is 
supplied,  until  the  level  of  the  water  in  the  tank  has  been 
reduced  as  much  as  is  safely  possible  and  then  to  put  the 
tower  out  of  commission,  running  the  remaining  water  in  the 
tank  away  to  waste  and  cleaning  out  the  tank.  This  is,  as 
will  be  seen,  a  rather  wasteful  process.  In  some  installa- 
tions the  evil  day  is  deferred  as  long  as  possible  by  using 
some  form  of  strum  having  self-cleaning  arrangements 
operating  by  reversal  of  flow,  change  of  position,  or  some 
other  device,  but  the  only  satisfactory  method  in  the  long 
run  is  to  go  straight  to  the  root  of  the  trouble  and  keep  the 
tanks  clean. 

Most  of  the  above  remarks  when  set  down  in  writing 
appear  to  be  self-evident,  as  it  really  only  requires  a  little 
care  and  common  sense  to  look  after  a  cooling  tower  equip- 
ment. The  fact  remains,  however,  that  troubles  have 
occurred  which  might  have  been  prevented,  and  this  is, 
therefore,  the  apology  for  offering  a  reminder  that  even  a 
cooling  tower  sometimes  requires  a  little  attention  on  the 
part  of  those  who  have  the  responsibility  for  the  proper 
maintenance  of  the  plant. 


WEAR    OF    TRAMCAR    WHEELS. 


The  question  of  the  wear  of  wheels  on  electrical  street  rail- 
way rolling  stock  is  a  very  important  one,  inasmuch  as  the 
amount  of  wear  very  largely  determines  an  important  pro- 
portion of  the  maintenance  expenses  of  a  tramway  under- 
taking, and  therefore  a  note  concerning  a  difficulty  which 
was  discovered  on  one  undertaking  may  not  be  without 
interest.  It  was  noted  in  this  case  that  the  wear  in  the 
wheels  of  some  single  truck  cars  was  very  unequal,  and  at 
first  it  was  thought  that  the  wheels,  as  supplied  to  the 
un4ertaking,  were  of  very  unequal  quality  and  durability. 
Investigation,  however,  showed  that  the  fault  did  not  lie 
with  the  wheels  themselves,  but  with  the  trucks  on  which 
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they  were  mounted.  It  was  discovered  that  the  cross  braces 
of  the  truck  frames  were  not  sufficiently  rigid,  and  that 
the  trucks  themselves  were  out  of  alignment. 

Fig.  1  shows  diagrammatically  the  bracing  of  the  trucks, 
in  which  A^  a''  are  the  cross  braces,  b'  b-  being  the  diagonal 
braces.  In  the  construction  ordinary  black  iron  bolts  had 
been  used  on  the  braces,  and  trouble  had  been  experienced 
owing  to  these  bolts  slacking  and  working  in  the  holes.  It 
was  appreciated  that  it  was  at  this  point  where  lack  of 
rigidity  occurred,  and  therefore  the  truck  frames  were  lined 
up  afresh,  and  the  braces  were  then  fitted  with  turned 
taper  bolts,  which  were  made  a  tight  driving  fit  in  tapered 
holes  in  the  frames,  the  taper  being  secured  by  rehammering 
out  the  original  bolt  holes.  In  this  way  a  beautiful  fit  was 
obtained  in  the  holes,  which  were  formerly  rather  slack,  and 
no  further  trouble  was  experienced  from  unequal  wearing  of 
the  wheels. 

This  incident  goes  to  show  the  extreme  care  which  is 
necessary  in  the  construction  of  tramway  trucks  in  order 
to  secure  perfect  rigidity  and  solidity,  and  any  detail,  how- 
ever apparently  slight  and  unimportant,  which  is  overlooked, 
will  give  severe  results  in  undue  wear  and  deterioration. 
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GERMAN    RULES    FOR    TESTING 

AND      RATING     ELECTRICAL    M^CHINERY 

AND    TRANSFORMERS. 


Tiin  "MaBchinennormalien  '  Committoe  cjf  the  V.D.E.  has  lately 
iBHued  a  revised  set  of  rules  for  the  rutins  and  testini;  of  electrical 
machinery  and  tranHformerf,  and  the  more  important  quantitative 
recommendations  are  reproduced  in  ahstrai't  in  the  foUowinR'  para- 
graphs. The  new  rules  are  very  clear  and  reasonable,  but,  in  view 
of  space  limitations,  we  omit  a  considerable  amount  of  freneral 
matter,  which,  however  necessary  in  an  official  set  of  rules,  is  familiar 
to  every  qualified  en^rineer. 

.\iimi'-f'l(il''x. — Must  be  stamped  with  the  following  particulars, 
or  as  many  thereof  as  are  applicable  to  any  particular  case  :  Purpose 
of  appiiriitus ;  manufacturer's  serial  number  ;  normal  voltage, 
current  and  power  factor  ;  normal  output  and  working  period  (i/Wc 
infra)  ;  u.P.M.  ;  frequency  ;  startini;  volta(fe  ;  excitation  voltajfe. 
In  the  case  of  transformers,  the  voltage  ratio  and  short-circuit 
voltage  must  be  ([uoted  and  the  connecting  system  must  be  indicated 
by  the  reference  letter  of  the  appropriate  set  of  diagrams  shown  on 


rfi 


the  standard  charts  reproduced  herewith.  Transformers  belonging 
to  the  same  group  may  be  paralleled  by  connecting  similarly  named 
terminals.  In  machines  or  transformers  with  variable  speed  or 
voltage,  the  corresponding  limits  of  output,  voltage,  current  and 
E.P.M.  must  be  shown  on  the  name-plate. 

Vorhinq  iVciyrf.— Apparatus  may  be  designed  for  continuous 
operation  without  exceeding  prescribed  temperature  limits  •  or  it 
may  be  designed  to  run  intermittently  for  a  period  which  must  be 
marlsed  on  the  name-plafe.  and  during  which  the  prescribed 
temperature  rise  is  not  exceeded.  Short-period  ratings  may  be  for 
10,  40,  60  or  90  minutes  ;  absence  of  specified  period  assumes  con- 
tinuous running. 

Commutatkm.--lTi  machines  with  stationary  brush-gear,  commu- 
tation must  be  practically  sparkless  between  quarter  and  full  load 


80'  C. 


80°  C. 

100*  C. 

n'o'  C. 

80°  C. 

60°  C. 

80°  C. 

SO"  C. 

50*  C. 

(without  interpoles),  or  between  light  and  25  per  cent,  overload 
(with  interpoles). 

Tc  III  III' rat  urn  lliyr. — The  general  conditions  and  methods  advanced 
for  the  determination  of  temperature  rise  show  no  novel  features. 
In  determining  the  atorospheric  temperature,  a  number  of  thermo- 
meter readings  should  be  taken  during  the  last  quarter  of  the  test, 
at  about  half  the  height  of  the  machine  or  transformer,  and  aliout 
I  m.  distant  from  the  latter.  Where  artificial  cooling  is  provided, 
the  temperature  of  the  ingoing  air  is  to  be  taken.  The  tempera- 
ture rise  of  stationary  windings  had  best  be  determined  liy  the 
increase  in  their  ohmic  resistance  ;  in  other  cases,  thermometric 
measurements  should  be  made  (as  far  as  possible  at  the  warmest 
points),  and,  in  designing  apparatus,  reasonable  provision  should  be 
made  for  the  introduction  of  thermometers  to  various  parts. 

Assuming  an  atmospheric  temperature  of  3.')°  C.  (or  lower),  per- 
missible temperature  rises  are  as  follows  : — 

Orneral.        Trait  inn. 

Cotton  insulation 50°  C.  70°  C. 

Cotton  in  oil ;   slot  insolation,  including 

paper  

Enamel,  mica,  asbestos  and  compounds 

thereof  

Commutators         

Slip-rings 

Bearings     

The  figures  for  traction  motors  are  not  to  be  exceeded  during 
one  hour's  full-load  run  on  the  test  bed.  In  stationary  t).c.  field 
coils  the  above  allowances  may  be  increased  about  10'  <;.  The 
temperature  rise  of  iron  surrounding  insulated  windings  is  limited 
by  the  insulation.  In  complex  cases  the  lowest  rise  determined  by 
any  of  the  above  considerations  is  to  be  observed. 

Orrrhiud. — Provided  the  above  temperature  regulations  are 
observed,  suitable  overload  capacities  are  2.')  per  cent,  for  half  an  hour 
(at  normal  p.i-.),  and  40  per  cent,  for  3  minutes  (at  normal  voltage 
in  the  case  of  motors).  Constant-speed  machines  should  be  able  to 
run  at  15  per  cent,  above  normal  R.P..M.  without  injury  for 
5  minutes  on  light  load.  At  normal  speed  and  power  factor  gene- 
rators should  maintain  full  terminal  voltage  up  to  \s>  per  cent, 
overload. 

Insulation. — JIachines  or  transformers  must  withstand  the  follow- 
ing test  pressures,  applied  as  below  :  — 

Normal  voltage,  10  -  5,000  volts  ;  test  pressure  =  25  x  normal  ; 
minimum,  1,000  volts. 

Normal  voltage,  5,000  —  7,500  volts ;  test  pressure  =  normal  -t- 
7,500;  minimum,  12,500  volts. 

Normal  voltage  over  7,500  volts  ;  test  pressure  =  2"0  x  normal  | 
minimum,  15,0(111  volts. 

These  rules  do  not  apply  to  testing  transformers  for  very  high 
pressures.  Apparatus  for  use  below  40  volts  should  be  tested  at 
100  volts.  If  D.c.  is  used  for  testing,  all  the  above  pressures  must 
be  increased  by  40  per  cent. 

Breakdown  tests  must  be  carried  out  when  the  apparatus  is  at 
its  maximum  temperature  :  pressure  must  be  applied  gradually  and 
maintained  at  full  value  for  at  least  1  minute.  All  apparatus  should 
withstand  30  per  cent,  increase  in  the  working  voltage  for  at 
least  5  minutes. 

Testing  pressure  is  to  be  applied  between  the  windings  and  the 
frame,  and  between  the  windings  themselves.  If  windings  are  for 
different  pressures,  the  latter  test  must  be  at  the  pressure  deter- 
mined by  the  higher  working  voltage.  The  test  pressure  between 
connected  windings  and  frame  is  to  be  that  determined  by  the 
highest  working  voltage  in  any  part  of  the  circuit. 

Separately  excited  field  coils  should  be  tested  at  8  x  excitation 
pressure  (minimum  1,000  volts)  ;  and  wound  rotors  should  be 
tested  at  25  x  the  maximum  rotor  voltage  (minimum  100  volts). 
Cage  rotors  need  not  be  subjected  to  breakdown  test. 

Voltagi'  Jieijiihitinn. — The  voltage  regulation  of  a  separately 
excited  generator  is  the  percentage  voltage  variation  which  occurs 
when  the  load  is  removed  at  a  moment  when  the  machine  is  supply- 
ing full  load  at  normal  voltage.  The  e.pm.  and  excitation  are 
supposed  to  remain  constant  ;  if  the  speed  rises,  a  correction  factor 
must  be  applied.  In  the  case  of  self-excited  and  compound 
generators,  the  same  definition  applies  under  the  proviso  that  the 
position  of  the  field  regulator  also  remains  constant  during  the  load 
variation.  Unless  otherwise  specified,  the  regulation  of  an  a.c. 
generator  on  inductive  load  is  to  be  takon  at  0  8  power  factor.  In 
the  case  of  transformers,  the  ohmic  voltage  drop  should  be 
determined  and  also  the  short-circuit  voltage  at  normal  current 
(both  referred  to  secondary). 

Appenilij-. — The  following  are  recommended  as  desirable  values 
for  general  adoption  : — 
Frequency  : — 50  cycles  per  second. 

A.c.  Machines  and  D.c.  Motors. — No.  of  poles  2,  4,  6,  8,  10,  12,  16, 
20,  24,  28,  32,  36,  40,  48,  56,  64,  72,  80  ;  R.P.M.  =  6,000  -^  No.  of 
poles. 

Voltage.— DC.  motors  110,  220,  440,  300,  750  volts;  A.C.  motors 
and  transformer  primaries  120,  220,  380,  500,  1,000,  2,000,  3,000 
5,000,  6,000  volts. 

The  direct  linear  distances  between  bare  live  parts  and  earth,  or 
between  those  of  different  polarities  or  phase,  should  be  not  less 
than  the  following  values  : — 


Voltagi'. 

750 

3,000 

6,000 

12,000 

24,000 

35,000 


Min.  clearance 
30  mm. 
75  mm. 
100  mm. 
125  mm. 
ISO  mm. 
240  mm. 
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REVIEWS. 


The  Electrical  A^ature  of  Mailer  and  Rmlio-cwtivity.  By 
Prof.  H.  C.  Jones.  London  :  Constable  &  Co.,  Ltd. 
Second  edition.     Price  8s.  net. 

The  contents  of  this  book  have  already  been  published  as 
a  series  of  articles  in  the  Eleclrical  Review,  New  York. 
We  are  told  in  the  preface  that  the  two  correlated  subjects 
under  consideration  are  of  such  general  interest  that  it 
seemed  desirable  that  the  discussion  of  them  should  be 
made  accessible  in  compact  form.  The  aim  of  the  writer 
has,  therefore,  been  to  present  the  more  important  facts  and 
conclusions  as  far  as  possible  in  non-mathematical  language. 
This  has  been  done  with  the  belief  that  there  are  a  large 
number  of  those  who  have  a  truly  scientific  interest  in  these 
most  recent  and  important  developments  in  physics  and 
physical  chemistry,  but'  to  whom  a  more  technical  and 
rigidly  mathematical  treatment  might  not  appeal.  While 
the  work  is  written  in  a  semi-popular  style,  the  attempt  has 
been  made  to  treat  the  subject  with  scientific  accuracy.  The 
facts  presented  have  nearly  always  been  taken  directly  from 
the  original  sources. 

The  author  has  been  extremely  successful  in  his  labours. 
For  the  man  whose  mathematical  attainments  are  limited, 
and  whose  knowledge  of  physics  and  chemistry  is  but 
general,  the  book  is  the  very  best  that  has  ever  been 
presented.  The  whole  development  of  this  fascinating 
subject  is  treated  clearly  and  consecutively,  yet  so  simply, 
that  one  might  well  wonder  how  the  author  could  reduce 
such  a  recondite  matter  to  such  simple  terms.  Yet  this  is 
not  a  book  that  treats  the  subject  in  an  elementary  manner. 
On  the  contrary,  the  details  are  very  fully  given,  and 
nothing  has  been  omitted  of  any  importance.  It  is  quite  a 
treat  to  obtain  such  a  readable  and  interesting  account  as  is 
here  presented. 

Chapter  I  treats  of  the  electrical  conductivity  of  gases, 
and  of  the  ratio  p/?h.  It  shows  in  simple  yet  sufficient 
language  how  this  ratio  is  obtained  for  different  gases,  and 
how  it  varies  for  the  different  ions  of  electrolytes. 

Chapter  II  is  concerned  with  the  determination  of  the 
mass  of  the  negative  ion  in  gases,  and  ^e^■iews  the  work  of 
Prof.  Sir  J.  J.  Thomson  in  this  respect.  It  shows  that  the 
nature  of  the  positive  ion  is  different  for  every  gas,  being 
simply  the  atom  minus  that  constituent  common  to  all 
atoms,  the  corpuscle. 

Chapter  III  is  on  the  nature  of  the  corpuscle  and  the 
electrical  theory  of  matter.  The  experiments  of  Kaufmann 
are  reviewed.  It  is  shown  that  the  corpuscle  is  nothing 
but  a  disembodied  electrical  charge,  and  that  the  atom  of 
one  elementary  substance  differs  from  the  atom  of  another 
only  in  the  number  and  arrangement  of  the  corpuscles  {i.e., 
the  electrons)  contained  in  it. 

Chapter  IV  discusses  the  nature  of  the  atom  in  terms  of 
the  electron  theory.  The  connection  between  the  latter  and 
the  periodic  system  is  shown.  Sir  J.  J.  Thomson's  partial 
solution  as  to  the  arrangement  of  the  corpuscles  that  will 
produce  stable  systems,  in  the  case  of  a  number  of  the  less 
complex  atoms,  is  gone  into  very  clearly  and  mthout 
mathematical  entanglement,  and  the  beautiful  development 
with  regard  to  univalent,  bivalent,  trivalent,  positive  and 
negative  elements,  &c.,  is  clearly  explained. 

Chapter  V  is  on  X-rays.  It  is  shown  that  the  X-ray  is 
not  a  succession  of  waves  in  the  ether,  like  light,  but  is  a 
series  of  pulses  sent  out  at  irregular  intervals.  The  differ- 
ence between  the  X-ray  and  the  Becquerel  ray  is  pointed 
out. 

Chapter  YI  gi\-es  an  account  of  the  discovery  of  radium, 
its  spectrum  and  atomic  weight. 

Chapter  YII  discusses  other  radio-active  substances  in 
pitch-blende,  such  as  polonium  and  actinium,  and  gives  a 
summary  of  the  types  of  rays,  a,  /3,  y  and  Z,  emitted  by 
radio-active  elements. 

Chapter  YIII  gives  a  very  full  treatment  of  the  alpha  rays. 
An  account  of  the  spinthariscope  is  given,  with  particulare  of 
the  theories  entertained  with  regard  to  it.  The  chapter  dis- 
cusses the  critical  velocity  of  the  alpha  particles,  production 
of  delta  particles  by  the  alpha  particles,  the  connection 
between  alpha  particles  and  helium  atoms,  the  action  of  alpha 


particles  on  a  photographic  and  on  a  fluorescent  plate,  and 
the  stopping  power  of  matter  for  the  alpha  particles. 

Chapter  IX  treats  of  the  beta  and  gamma  rays.  It 
indicates  the  nature  of  the  charge  carried  by  the  beta 
particle,  the  determination  of  p/w;  for  the  particle,  and  shows 
that  it  is  essentially  identical  with  the  cathode  particle,  only 
differing  in  velocity.  An  estimation  of  the  total  number  of 
particles  shot  off  by  radium  is  made. 

Chapter  X  is  on  various  jiroperties  of  the  radiation  :  the 
self-luminosity  of  radium  compounds,  phosphorescence  pro- 
duced by  radium  salts,  increase  in  the  conductivity  of 
dielectrics  by  radium,  chemical  effects  produced  by  radio- 
active substances,  physiological  action  of  the  radiations  from 
radium,  &c. 

Chapter  XI  discusses  the  production  of  heat  by  radium 
salts.  It  shows  how  the  measurement  of  the  heat  liberated 
has  been  accomplished,  and  treats  of  the  source  of  the  heat, 
its  effect  on  solar  heat,  and  the  question  of  the  existence  of 
radium  in  the  sun. 

Chapter  XI  [  gives  an  account  of  the  emanation  from 
radio-acti\e  substances,  and  this  difficult  and  confusing 
subject  is  treated  very  well  indeed.  The  amount  and 
nature  of  the  emanation  are  discussed,  as  well  as  its  diffusion, 
determination  of  its  molecular  weight,  and  so  on. 

Chapter  XIII  gives  an  account  of  the  experiments  made 
to  show  that  helium  is  produced  from  the  emanation. 

Chapter  XIY  is  on  induced  radio-activity,  and  Chapter 
XV  on  the  production  of  radio-active  matter. 

Chapter  XVI  gives  a  summary  of  the  theoretical  con- 
siderations in  connection  with  radio-activity,  and  shows  the 
importance  of  a  theory  of  generalisation. 

Chapter  XA'II  indicates  the  wide  distribution  of  radio- 
active matter,  and  discusses  the  origin  of  radium. 

It  will  thus  be  seen  that  the  subject  is  exhaustively  dealt 
with.  The  book  appears  to  us  to  be  much  the  best  yet  pub- 
lished for  a  non-specialist,  and  it  should  certainly  be  found 
in  the  library  of  every  engineer  who  desires  to  keep  in  touch 
with  modern  developments  in  the  line  treated. 


The  Electric  Circuit.     By  V.  Kauapetoff.     London  :  Hill 
Publishing  Co.     Price  8s.  Gd.  net. 

The  first  edition  of  this  book  was  issued  as  a  pamphlet  of 
85  pages ;  the  second  edition,  which  we  have  bafore  us,  is  a 
volume  containing  230  pages,  and  claims  to  give  to  advanced 
students  of  electrical  engineering  "  the  theoretical  elements 
necessary  for  calculation  of  the  performance  of  dynamo- 
electric  machinery  and  of  transmission  lines." 

In  view  of  the  italicised  statement  that  the  book  is  not 
intended  for  a  beginner,  it  is  rather  surprising  that  the  first 
three  chapters  are  devoted  to  the  discussion  of  such 
elementary  topics  as  temperature  coefficients  and  resistances 
in  series  and  parallel,  and  even  Kirchoff's  laws  are  not 
exactly  satisfying  fare  for  advanced  students.  Even  when 
we  reach  the  Promised  Land  of  alternating  currents  in 
Chapter  IV,  it  is  with  slow  and  painful  steps  that  we  proceed 
to  conquer  the  land.  Surely  the  "  advanced  "  student  does 
not  need  to  be  spoon-fed  with  addition  and  subtraction  of 
vectors  before  he  is  prepared  to  grasp  the  idea  of  the 
power  factor. 

The  chapter  on  Inductance  and  Reactance  wears  a  more 
satisfying  appearance,  and  we  are  just  beginning  to  find 
something  worthy  of  the  advanced  student's  attention  when 
we  have  thrust  upon  us  two  whole  chapters  on  the  use  of 
complex  quantities.  This  would  surely  seem  to  cast  a  grave 
aspersion  on  the  mathematical  attainments  of  young  American 
engineers,  for  whom  the  book  is  undoubtedly  written,  and  we 
would  humbly  suggest  that  a  working  knowledge  of  De 
Moivre's  theorem  and  its  associated  mathematics  should  pre- 
cede and  not  be  included  in  an  advanced  study  of  electrical 
engineering  theory. 

The  author  returns  from  his  mathematical  digression  and 
deals  with  polyphase  systems  in  a  very  straightforward 
chapter,  and  then  proceeds  to  the  transformer,  calculating 
its  regulation  by  an  approximate  and  also  by  a  more  rigid 
method. 

The  induction  motor  is  then  treated  very  thoroughly,  as 
a  transformer  with  a  short-circuited  secondary  free  to 
rotate,  to  the  entire    exclusion   of  the  synchronous  motor, 
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which,  athoiifjh  simiiler  in  theory,  is  not  so  simple  as  to 
warrant  iti^  complete  ne<;lect  even  in  an  advanced  text-book. 

The  rest  of  the  book  is  devoted  to  the  dielectric  circuit, 
the  treatment  beinjr  strictly  analofjons  to  that  of  the 
electric  circuit.  The  paragraph  on  the  energy  in  the 
electrostatic  field  is  esiiecially  good,  the  analogies  being 
well  drawn. 

Following  a  discussion  of  the  inductances  and  capacities 
of  transmission  lines,  there  is  an  interesting  section  on 
current  and  \oltage  resonance,  and  frequent  reference  is 
made  to  the  works  of  Steinraetz  on  the  subject  of  electric 
transients,  waves,  and  impulses. 

An  appendi.v  and  bibliography  complete  the  book.  The 
perusal  of  such  a  book  as  this  causes  one  to  doubt  very 
seriously  the  jnissibility  of  successfully  treating  the 
theoretical  matters  connected  with  electrical  engineering  in 
a  volume  apart  from  the  descriptive  and  practical  side  of 
the  work.  The  inconsistencies  that  we  have  noted,  and  the 
marked  discrepancy  existing  between  the  acknowledged  aim, 
and  the  acconiplisliment  of  this  book  must,  perhaps,  be 
attributed  rather  to  its  method  than  its  author.  In  any 
case  we  shall  doubt  the  possibUilij  of  the  text-book  on  the 
theory  of  electrical  engineering  until  we  sec  a  more  successful 
attempt  than  this. — P.  K. 


MR.    DOOLEY    VISITS    A    TELEPHONE 
FACTORY. 


"  Yf.  know  what  a  tillyphone  is,  Hinnessy — the  little  dingns  ye  lie 
to  yer  woife  through  when  ye  want  to  atay  downtown  av  an 
avenin' .'  Yez  rail  it  a  'phone,'  bnt  'tillyphone'  ia  the  roijjht 
name  fer  ut.  It  comes  from  the  Grayk  wurrd 'tilly,'  manin'  'to 
tell,'  an  '  phoney,'  meanin'  somethin'  bo^'us  ;  so  whin  ye  tell  them 
little  fibs  to  yer  woife,  ye  re  nsin'  it  accordin  to  IToyle.  If  I  was  a 
married  man,  Ilinnessy  (which,  thank  the  Lorrd,  I  am  not),  I  wud 
starrt  a  movement  to  raise  a  monyinint  to  the  man  that  invinted 
the  tillyphone.  Wid  a  tillyphone  an'  six  moiles  av  capper  wire,  a 
man  kin  lay  down  the  law  to  his  woife  in  a  digrnified  way.  widoubt 
havin'  to  eo  to  the  ixpense  av  buying  a  new  roUin  pin  aftherwarda. 

"  I  was  out  to  Hawthorne  last  wake,  visitin'  the  Westerrn 
Aylictrio  Compny's  place,  where  they  make  thim  thines.  Man, 
man,  but  it's  a  foine  place  !  Whin  ye  go  in  at  the  (rate,  ye  are 
shtopped  be  a  felly  ye  take  fer  a  polaceman,  until  ye  see  thot  he 
ain't  Oirish.  He  wants  to  know  who  ye  are  an  what  yer  business 
ia.     I  tol'  him  I  wanted  to  see  the  place. 

" '  Have  ye/,  a  pass '  .'  siz  he. 

"  '  Past  is  it .' '  siz  I.  '  Shure,  do  ye  have  to  exhibit  yer  family 
skUiton  to  get  through  these  worruka  .' ' 

"Xo,  no.  siz  he,  '  Oi  don't  care  about  yer  past.  Oi  siz  'pass  — a 
permission  to  go  through  the  plant.' 

"  '  Xo,  I  ain't,'  I  siz.  '  But,  maybe  ye  could  git  me  wan  ;  I'm 
perfissor  av  applied  electricity  (which  I  am,  Hinnessy,  fer  don't  I 
turn  on  me  own  electhric  loights '  .') 

"  So  I  got  me  pass  an'  a  guide  to  show  me  through  the  worruka. 
Wan  av  the  things  thot  struck  me  furrst  was  the  big  clocks 
shtanding  around  ivery where,  so's  the  help  will  know  whin  to  stop 
worruk.  They  looked  loik  an  orthinary  toimepace,  except  thot 
they  had  a  big  circle  around  thim,  wid  numbers  on  it,  an'  a  handle 
thot  ye  tuk  an  shtabbed  at  the  numbers  wid  ;  if  yez  hit  the  bull's- 
eye,  ye  rung  a  bell.  An'  they  shure  have  some  marksmin  over  there, 
Hinnessy.  Wan  after  another  walked  up  to  thim  clocks,  an'  divil 
a  wan  missed  the  bull's-eye. 

"  Siz  I  to  me  guide,  '  Phwat  do  they  all  crowd  in  so  fast  for  .' ' 

" '  Why,'  sid  he,  '  the  8.30  whistle  has  blew,  an'  they  want  to 
poonch  in  before  the  clocks  register  8.31.  Fer  if  they're  a  minnit 
late,  they're  fifteen  minnites  late.' 

"  '  Wud  ye  moind  doin'  that  on  paper  fer  me  ' '  I  asked.  '  Me 
arithmetic  ain't  as  spry  as  it  was  some  years  back,' 

"'Shure,'  he  siz.  'I  don't  know  how  it's  figgered.  Thot  ain't 
my  job,  but  I  know  thim's  the  rooles.' 

"  Xo  it  luks  to  me,  Hinnessy,  loike  they  was  infringin'  on  me 
frind  Billy  Bryan's  copyroight.  Thrue,  he  figgered  sixteen  to  wan 
instid  of  fifteen  to  wan,  but  the  principle's  the  same,  an'  afther 
all,  what  difference  does  a  figger  make,  as  the  ossified  man  said 
whin  he  married  the  fat  lady. 

"  '  An'  pwhat  kapes  track  av  the  night  force  .* '  I  asked. 

"  '  Why,  thim  same  clocks,'  siz  he. 

Thin,'  siz  I,   '  why  the  devil  have  they  got  em  labeled  "  Dey 
Time  Registers  .'  " 

"  '  Ye  kin  search  me,'  he  siz. 

"It's  a  moighty  big  force  they  got  over  there,  Hinnessy — 
hundreds  an'  hundreds  of  gurruls,  an'  ivery  wan  chewin'. 

"  '  Phwat  are  they  all  atin' .'  I  asked  the  felly. 

"'They  ain't  atin'.'  he  answered.  '  They're  only  chewin'.  Te 
see,  we  don't  allow  thim  to  chew  the  rag  durin'  wurrkin'  hours,  so 
they  takes  to  gum.  It  takes  six  gum  factories,  workin'  noight  an' 
day,  to  supply  the  T.  A.  bnUdin'  alone.' 


" '  It's  nice  woide  aisles  ye  have  here,'  I  remarked,  '  but  ain't 
they  afther  bein'  woider  thin  necessary  ,'     Ye  waste  space.' 

"  '  Yis,'  siz  he,  '  they're  pretty  wide  now,  but  they  was  laid  out 
whin  hair  was  in  style.  Why,  a  few  months  back  a  man  had  to  go 
through  these  aislea  sideways  an'  pnsh  his  shadow  through  ahead 
av  'im,  to  get  past  the  coiffoors  widout  takin  home  enough  av 
thim  on  his  coat  to  git  him  in  thronble  wid  his  woife.  But  the 
comp  ny  cudn't  git  along  widout  the  girrnla.  Ye  know  the  fair 
sex  completely  outclasses  us  min  whin  it  conies  to  con versay shun, 
so  the  comp'ny  hires  thim  to  learn  the  baby  phones  to  talk. 
Why  a  man  thryin'  to  butt  into  the  conversation  av  our 
gurrul  experts  wudn't  shtand  as  much  chanct  of  gettin' 
a  hearin'  as  an  echo  at  a  deaf  mutes'  convintion.' 

"  An'  there's  the  Worruks  lab'ratory,  Ilinnessy.  Tbot's  a  iiuare 
place.  The've  got  all  kinds  av  shtrange  infernal  machines,  ay- 
lictrical  an'  chimical,  to  help  thim  in  their  business,  which  in  to 
call  an  all-wi^e  but  sometimes  onrooly  Providence  up  on  the 
cyarpet  an'  make  it  explain  itsilf  whin  some  conthraption  or  ither 
rafuses  to  come  up  to  '  Pi>ec.'  '  Spec."  ia  short  for  '  specifications,' 
which  is  a  sort  of  a  Bible  ivery  wan  has  to  live  up  to,  over  there. 
It's  diifrunt  from  the  old  wan,  though.  It  cuts  out  the  Prophets 
intoirely.  Still,  it  makes  up  fer  thot  by  bein'  extry  shtrong  on 
Commandments.  But,  as  I  was  sayin',  av  all  the  quare  conthrap- 
tions  yez  iver  seen,  they've  got  the  quarest.  Oi  don't  want  to  brag, 
but  ye  knows  yersilf,  Ilinnessy,  I've  been  in  some  of  the  foinest 
bar-rooms  in  this  conthry.  but  niver  annywhcres  have  I  seen  a 
coUictiou  av  glassware  to  aqual  theirn.  Why,  if  a  man  took  a 
drink  of  wake  tay  out  av  wan  av  thim  twisty  bottles  they  have, 
it  wud  take  him  six  wakes  to  git  his  legs  straightened  out  agin. 

"  But,  shpakin'  av  twistin',  Hinnessy.  did  ye  iver  see  an  insultin' 
machine  puttin'  insults  on  wires .'  Well,  ye  don't  want  to.  It 
luks  loike  sivinteen  attacks  of  delirium  tremens  thryin'  to  bust  np 
a  Maypole  dance.  If  I  had  to  luk  at  wan  of  thim  machinea  aU 
day.  I'd  sign  the  plidge. 

"But  don't  ye  be  gettin'  the  notion  in  yer  head  thot  machines  is 
all  there  ia  over  there.  They've  got  a  libr'y  an'  a  band  an' 
orchesthry.  not  to  mintion  the  Men's  Club,  which  kapes  the 
mimbers  supplied  wid  lectures,  voddyville  an'  nickel  shows  free  of 
charrge. 

"  An'  they've  got  ball  grounds  an'  tinnia  coorts  an'  sick-likes  fer 
thim  as  wants  to  amuae  thimselves  at  noon,  an'  a  rist'rant  fer  the 
old-fashioned  wans  thot  wants  to  ate.  An'  take  it  from  me, 
Ilinnessy,  as  the  b'ys  says  now-a-days,  it's  xume  rist'rant.  There's 
a  siction  upstairs,  where  ye  ate  on  pay-day  at  not  less  than  twinty 
cints  a  throw  ;  an'  the  rist  av  the  wake  ye  kin  ate  downstairs  on 
the  Open  Board,  where  the  ante  runs  from  a  penny  up  to  whativer 
you've  got.  Things  shure  are  fixed  up  foine.  Ye  kin  git  a  piece 
av  pie  wid  decorayshuns  on  it  for  tin  cints,  an'  they  aven  kape 
burrds  for  the  eddyfication  av  the  guests.  An'  mind  ye,  it  ain't 
none  av  yer  iiuick-lunch  joints.  It's  genteel.  I  waited  half  an 
hour  before  I  got  a  bite  to  ate  at  all.  I  made  wan  bad  break, 
Hinnessy,  an't  it's  ashamed  av  it  I  am.  I  ordered  a  steak,  an' 
afther  a  bit  the  young  lady  sits  do\vn  a  plate  befure  me.  I  looked 
at  it,  an'  thin  I  siz  to  her,  '  Beggin'  yer  pardon,  Miss,  but  it's  a 
dirthy  plate  ye've  brought  me.' 

"  '  Dirthy  .' '  siz  she.  '  It  looks  clane  to  me.  Where's  the  dirrt, 
plaze  .' ' 

"  I  pointed  oat  the  spot  to  her. 

"  '  Why,  bless  yer  soul,'  she  siz,  '  thot  ain't  dirt.  Thot's  the 
steak '.  ' 

"  An'  may  ye  stroike  me  dead,  Hinnessy,  if  it  wasn't." 

" '  An'  was  the  steak  good  ? '  asked  Mr.  Hennessy. 

"  '  Sh-sh-sh,'  said  Mr.  Dooley.  '  I  promised  on  the  worrud  of  a 
gintlemin  not  to  divulge  any  company  secrets.'  ' — WeKterti  Electric 

-Xetr-t. 


In  American  Fish  Story. — The  sale  of  large  quantities 

of  fish  by  dealera  and  peddlers  in  Lafayette,  Ind.,  recently  attracted 
the  attention  of  the  fish  and  game  warden  of  Tippecanoe  County, 
who  after  investigation,  assured  himself  that  no  seines  or  nets  were 
in  use  in  his  district.  Setting  out  to  ascertain  the  source  of 
the  unusual  supply  of  fish,  he  discovered  two  men  near  an 
interurban  railway  bridge,  one  of  whom  from  time  to  time 
indulged  in  the  extraordinary  practice  of  striking  his  fishing  pole 
against  the  trolley  wire,  after  which  the  other  would  gather  in  a 
boatload  of  the  dead  and  stunned  fish  which  floated  to  the  surface. 
Investigation  showed  that  an  insulated  wire  ran  down  the  fish  pole 
and  dipped  into  the  water  under  the  bridge.  The  500-volt  contact 
with  the  trolley  served  to  electrocute  all  fish  near  the  wire,  killing 
them  outright,  it  is  declared,  instead  of  stunning  them  as  in  the 
case  of  dynamiting. — Electrical  World. 

The  Redaction  of  Iron  Ore, — A  recent  issue  of  the 

Iron  a  ml  Cool  'J'raile.t  Berieic  described  some  experiments  at  Herrang, 
Sweden,  in  the  reduction  of  iron  ore  to  iron  sponge  by  means  of  a 
direct  process,  which  it  is  pointed  out  i^  applicable  chiefly  to 
Swedish  and  Norwegian  ores.  The  ore  is  first  subjected  to  a 
magnetic  treatment,  then  mixed  with  coal,  and  fed  into  an  inclined 
rotary  furnace  through  which  flame  from  a  producer  gas  furnace 
passes,  the  burnt  gas  being  returned  to  a  regenerator  for  heating 
the  air  supplied  for  combustion.  The  product  analysed  between 
97  and  1)8  per  cent,  of  iron.  The  important  feature  of  the  process 
appears  to  be  the  "  estimated  "  low  cost,  viz.,  533.  per  ton  as  against 
62s.  for  electric  smelting,  and  66s.  by  the  blast  furnace  method. 
The  capital  expenditure  is,  however,  considerably  higher  than  for 
electric  smelting.     The  figures  refer  to  Scandinavian  conditions. 
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TRADE    STATISTICS    OF    CHILE. 


The  following  figures,  showlnp  the  imports  of  electrical  and  similar  goods  into  Chile  in  the  year  1911,  are  taken  from  the  official  trade 
statistics  recently  issued  ;  details  for  1910  are  not  available  (peso  =  Is.  6d.)  : — 


Gt.    Britain 
Germany  ... 
France 
Belgium    ... 
Austria 
U.S.A. 


14,000 
86,000 


9,000 


Other  countries  5,000 


Total,  pesos    114,000  70,000  2,099,000 


ty,000 
21,000 


2,000 


160,000 
1,651,000 


192,000 
96,000 


98,000 
203,000 
23,000 


24,000 
5,000 


17,000 
106,000 


8,000 


131,000-  13,000 


12,000 


1,000 


39,000 
44,000 


7,000 
14,000 


83,000 
91,000 


1,000 


175,000 


776,000 
2,004  000 


241,000 


756,000  22,000 
206,000  27,000 


170,000 
196,000 


3,983.000  171.5,000 


149,000 

449,000 

18,000 

4,000 


101,000 
1,500 


722,500 


162,000 
740,000 
31,000 
42,000 


125,000 
1,000 


1,101,000 


103,000 
598,000 
70,000 
98,000 


489,000 
82,000 


1,157,000 
512,000 


53,000 


333,000 
11,000 


3,066,000 


18,000 
84,000 


9,000 
1,000 


112,000 


THE     USE    OF     NAKED    ALUMINIUM    WIRE 
IN    ELECTROMAGNETS. 


In  the  course  of  an  article  in  the  Elcrtrical  Wcrlil,  Mr.  H.  F. 
Stratton  gives  some  useful  information  on  this  subject.  On  the 
basis  of  the  Matthiessen  standard,  he  says,  the  conductivity  of 
99  per  cent,  aluminium  is  (U  per  cent,  of  that  of  annealed  copper, 
which  possesses  the  characteristics  of  copper  used  in  magnet  wire. 
A  bare  aluminium  conductor  will  therefore  be  64  per  cent,  larger 
in  cross-sectional  area  than  a  bare  copper  conductor  of  equal 
conductivity. 

Fig.  1  gives  a  graphic  comparison  between  round  copper  wire  and 
both  round  and  square  aluminium  wire  of  sizes  having  conductivity 
equal  to  the  conductivity  of  the  various  sizes  of  copper  wire.  In 
general,  and  approximately,  the  conductivity  of  any  one  size  of 
copper  wire  is  equivalent  to  the  conductivity  of  round  aluminium 
wire  of  the  next  two  sizes  larger,  and  to  the  conductivity  of  square 
aluminium  wire  of  the  nt xt  one  size  larger,  in  terms  of  the  B.  &  S. 
wire  gauge. 

Since  the  aluminium  oxide  should  not  be  exposfd  to  a  potential 
stress  larger  than  0'5  volt,  this  oxide  film  is,  in  general,  serviceable 
only  between  turns  and  not  between  layers,  and  it  is  necessary  to 
wind  on  a  sheet  of  some  insulating  material,  such  as  asbestos  paper, 
between  layers.  The  writer  has  found,  in  his  experience  with 
aluminium  coils,  extending  from  a  coil  containing  perhaps  i  lb.  of 
aluminium  up  to  a  coil  containing  about  400  lb.  of  aluminium,  that 
the  thickness  of  the  insulating  material  between  layers  can  be 
successfully  taken  as  about  10  per  cent,  of  the  diameter  of  the 
wire. 
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Fig.  1. — Relation  of  Aluminium  and  Copper  Wibes  of  same 
conductivitt. 


Taking  this  additional  space  into  consideration,  first,  comparing 
single  cotton-covered  copper  wire  with  round  aluminium  wire,  the 
space  utilisation  of  the  aluminium  wire,  on  a  basis  of  equal  con- 
ductivity, is  unity  at  No.  29  size  of  copper  wire,  less  than  unity 
in  larger  sizes,  and  greater  than  unity  in  smaller  sizes ;  and, 
secondly,  comparing  the  single  cotton-covered  copper  wire  with 
square  aluminium  wire,  the  space  utilisation  of  the  aluminium 
wire,  on  the  basis  of  equal  conductivity,  is  unity  at  No.  25  siz», 
less  than  unity  in  larger  sizes,  and  greater  than  unity  in  smaller 
sizes. 

On  the  basis  of  equal  conductivity  and  equal  length  of  conductor 
it  is  evident  that  in  most  sizes  bare  aluminium  wire  wiU  occupy 
more  space  than  single  cotton-covered  copper  wire,  and  where  the 
problem  is  one  of  replacing  a  copper  coil  by  an  aluminium  coil  in  a 


fixed  coil  space  in  standard  apparatus  there  is  evidently  small  oppor- 
tunity of  accomplishing  the  desired  result  if  the  characteristics  of 
the  copper  coil  must  be  duplicated  by  those  of  the  aluminium  coil. 
In  many  cases  it  would  be  pertinent  to  inquire,  however,  if  a 
h'gher  ultimate  temperature  should  not  be  permitted  in  aluminium 
coils  than  in  coils  constituted  of  single  cotton-covered  copper  wire. 
There  are  undoubtedly  many  examples  of  commercial  apparatus 
where  the  permissible  coil  temperature  is  dictated  solely  by  the 
consideration  that  this  temperature  should  be  kept  safely  below 
the  charring  temperature  of  the  cotton  insulation.  It  has  generally 
been  assumed  that  coils  wound  with  single  cotton -covered  wire 
should  not  reach  a  higher  ultimate  temperature  than  100"  C,  and 
in  many  cases  specifications  for  lower  temperatures  are  proper  and 
are  warranted  by  considerations  of  precautions  or  reductions  of  the 
i-R  losses. 

On  the  other  hand,  the  writer  is  familiar  with  the  history  of  a 
large  aluminium  coil,  which,  in  a  lifting  magnet,  has  been  subjected 
almost  constantly  day  and  night  to  a  temperature  of  about  300°  C, 
and  which,  after  quite  a  long  period  of  operation,  as  yet  shows 
absolutely  no  measurable  change  in  resistance.  It  goes  without 
saying  that  a  coil  composed  of  cotton-covered  wire  and  subjected  to 
these  same  oparating  conditions  would  by  this  time  ha\e  failed 
completely.  It  should  be  noted  that  the  aluminium  coil  in  ques- 
tion, in  addition  to  being  subjected  to  extremely  high  temperature, 
also  withstood  mechanical  abuse,  the  severity  of  which  is  probably 
second  to  none  experienced  in  electrical  apparatus. 

Where  the  increase  in  resistance  due  to  rise  in  temperature  has 
determined  the  final  temperature  of  copper  coils,  a  slightly  higher 
temperature  may  be  permitted  with  the  same  results  in  the  case  of 
aluminium  coils,  since  the  temperature  resistance  coefficient  of 
aluminium  is  about  6  per  cent,  less  than  that  of  soft  copper. 

When,  however,  the  question  of  coil  weight  is  considered,  the 
advantage  of  aluminium  over  copper  is  so  conspicuous  as  not  to  be 
open  to  argument.  An  aluminium  coil  will  weigh  about  49  per 
cent,  as  much  as  a  copper  coil  composed  of  single  cotton-covered 
copper  wire  and  of  equal  conductivity  and  length  of  conductor. 

When  the  very  important  question  of  cost  is  considered,  the  use 
of  aluminium  seems  to  show  some  startling  advantages.  The 
accompanying  table  was  prepared  showing  the  saving  in  the  cost 
of  conductor  secured  by  using  bare  aluminium  wire  in  place  of 
single  cotton-covered  copper  wire,  and  assuming  in  each  case  that 
a  size  of  aluminium  wire  was  employed  having  a  conductivity  equal 
to   that   of   copper  wire.      This  table  considers  round  and  square 


Size  of 

Percentage  saved, 

Percentage  saved, 

copper  wire, 

round  aluminium 

square  aluminium 

B.  aod  S.  gauge. 

wire, 

wire. 

0 

32 

20 

5 

33 

20 

10 

36 

25 

15 

40 

20 

20 

27 

2 

25 

36 

17 

30 

26 

-8 

aluminium  wire  of  several  typical  sizes  ;  it  was  based  on  quotations 
existing  in  May,  1912,  and  is,  of  course,  inconsistent  in  its  relative 
figures  pertaining  to  different  sizes  of  wire,  since  it  takes  into 
account  the  arbitrary  fixing  of  prices  of  both  aluminium  and 
copper.  It  should  not  be  assumed  that  the  total  cost  of  aluminium 
coils  should  be  less  than  the  total  costs  of  copper  coils  in  the  ratio 
indicated  by  this  table,  since  the  winding  and  other  processes  of 
manufacture  of  aluminium  coils  will  be  found  to  be  more  expen- 
sive than  similar  operations  in  the  case  of  copper  coils.  This  table 
does,  however,  indicate  the  possibilities  of  large  monetary  savings 
to  the  electrical  industry,  when  it  is  remembered  that  insulated 
copper  wire  to  the  value  of  many  millions  of  dollars  is  used 
annually  in  building  the  various  kinds  of  electrical  machinery. 

Aluminium  wire  can  be  purchased  under  the  supposition  that  it 
is  enveloped  in  a  skin  of  aluminium  oxide.  The  writer,  however, 
has  not  been  able  to  wind  coils  of  such  wire  which  do  not  exhibit  a 
serious  degree  of  short-circuit,  either  because  the  oxide  did  not 
sufficiently  enclose  the  wire  when  it  was  received  from  the  wire 
manufacturers,  or  because  the  oxide  was  partly  scraped  off  during 
the  process  of  winding.  In  Europe  some  manufacturers  claim  to 
have  formed  the  oxide  successfully  on  the  surface  of  the  wire  after 
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the  coil  has  been  wound,  by  thorouRhly  wettiner  the  entire  coil 
Btructuro  with  watfr  and  then  heating  the  coil.  In  such  a  case,  the 
oxide  i»  Huppoped  to  be  formed  by  the  presence  of  the  hot  moiBtare. 
The  writer,  in  atteniptinjr  to  carry  out  this  process,  succeeded  in 
forming  a  conniderable  dcprree  of  the  oxide,  but  not  enouph  to  pre- 
vent a  partial  short-cirtuit,  and  not  nearly  enough  to  produce  a 
coil  of  abnolutply  ptable  and  uniform  resistance.  Very  successful 
results  have  boon  obtained  by  passinp  the  wire  through  a  solution 
of  sodium  hydroxide  as  the  wire  is  wound  on  the  coil,  and  then 
drying  out  the  solution  by  passing  current  through  the  coil  winding. 
The  current,  of  course,  should  be  regulated  by  a  rheostat,  as  initially 
quite  a  degree  of  short-circuit  will  exist,  but  as  the  temperature  of 
the  coil  incrca-aes  with  the  progress  of  the  chemical  action,  and  as 
the  moisture  is  driven  off,  the  resistance  of  the  coil  will  increase 
until  it  reaches  a  point  where  no  short-circuit  exists  in  the  entire 
coil  structure. 

Irrespective  of  the  precise  chemical  composition  of  the  substance 
which  result.-i  from  the  action  of  sodium  hydroxide  and  metallic 
aluminium,  the  faet  remains  that  this  substance,  in  practice,  has 
proved  to  be  stable,  and  a  sufficiently  good  insulator. 

Ill  winding  large  coils  which  contain  such  a  length  of  conductor 
that  joints  must  be  made,  it  will  be  found  that  the  aluminium  wire 
can  be  easily  and  successfully  welded  together.  The  procedure  is 
first  to  cut  otT  the  two  ends  of  the  wire  ifquarely,  and  hold  each  of  T 
them  in  the  lianie  of  a  blow-torch  until  they  become  molten.  The  k 
film  of  aluminium  oxide  which  will  surround  the  coil,  being  very 
highly  refractory,  does  Hot  melt,  and  serves  to  incloee  and  retain 
the  molten  metal.  After  the  two  ends  have  reached  this  condition 
they  should  be  suddenly  pushed  together,  and  it  will  he  found  that 
a  weld  will  be  secured  which  will  exhibit  nearly,  if  not  entirely, 
100  per  cent,  strength  and  electrical  conductivity. 


VERTICAL  SYNCHRONOUS  BOOSTER 
ROTARIES. 


The  American  Westingliouse  Co.  has  recently  completed  two 
vertical-shaft  synchronous-booster  type  commutating-pole  rotary 
converters,  each  of  :!,0O0-kw.  capacity,  for  the  New  York  Edison 
Co.'s  Clinton  and  Crosby  Street  sub-stations. 

The  converters  deliver  a  normal  direct-current  voltage  of  270 
and  are  for  2.")-cycle  six-phase  operation.  The  direct-current  voltage 
variation  obtained  by  virtue  of  the  booster  feature  is  15  percent, 
buck  and  1.5  per  cent,  boost  from  the  normal  voltage,  giving  a  total 
direct-current  voltage  variation  of  30  per  cent.      These  machines 


IB  made  for  effectively  cooling  the  commntator  by  the  insertion  of 
copper  heat-radiating  vanes  in  the  upper  end  of  each  commutator 
bar.  Amjile  space  is  provided  between  the  commutator  nccki>, 
which  extend  from  the  commutator  bars  to  the  armature  coils,  and 
through  these  spaces  the  cooling  air  is  forced  by  the  rotation  of 
the  machines. 

A  commutatiiig-pole  converter  which  is  to  be  started  from  the 
alternating-current  end  must  be  provided  with  a  brush-lifting 
device,  but  inasmuch  as  these  machines  are  to  be  started  from  the 
direct-current  end,  a  brush-lifting  arrangement  is  not  necessary. 

A  roller  thrust  bearing  is  arranged  at  the  top  of  the  pedestal  to 
take  the  weight  of  the  revolving  element.  The  bearing  rests  on  a 
plate   which  has  a  spherical  seat  carried  on  the  pedestal  so  that 


Fig.  2. — Typical  Connections  ok  Machise. 


alignment  is  assured.  The  roller  bearing  can  be  taken  out  by 
remuving  the  top  plate  of  the  machine.  To  assume  the  weight  of 
the  rotating  part  at  times  when  it  is  necessary  to  remove  the  top 
plate,  six  l}-in.  bolts  are  provided  in  the  lower  portion  of  the 
pedestal  flange.  When  it  is  necessary  to  take  off  the  top  plate, 
these  bolts  are  screwed  up  until  they  raise  the  rotating  element 
a  trirte  and  assume  its  weight. 

Lubrication  is  effected  with  a  gravity  oiling  system.  The  oil  is 
drawn  from  the  reservoirs  and  forced  up  through  the  oil  pipe  in  the 
centre  of  the  pedestal.  At  the  top  of  the  pedestal,  the  oil  dis- 
charges through  a  nozzle  into  a  cylindrical  chamber  within  the 
roller  bearing.  The  pressure  on  the  oil  forces  it  from  this  chamber 
out  between  the  bearing  rollers  into  an  annular  pan  surrounding 
the  roller  bearing  ;  the  height  of  the  outlet  nozzle  and  the  oil  pan 
rim  are  such  that  the  bearing  rollers  always  travel  in  a  bath  of  oil. 
When  the  oil  overflows,  it  passes  into  an  annnlar  chamber  just 
above  the  upper  pedestal  bearing  and  through  oil  grooves  in  the 
pedestal.  While  it  is  pastsing  through  these  grooves,  the  rotating 
babbitt  bearing  surfaces  take  up  oil.  From  the  upper  pedestal 
bearing  the  oil  flows  down  through  the  chamber  around  the  shaft 
to  oil  grooves  for  the  lower  bearing  similar  to  those  above  described. 
Fig.  2  shows  typical  wiring  connections  for  a  machine  of  this  class. 
The  switch  s  is  so  attached  to  the  circuit-breaker  that  it  closes 
when  the  latter  is  closed,  and  the  resistance  R  is  then  short-circuited. 
Upon  opening  the  circuit-breaker,  the  resistance  is  put  into  the 
booster  field  circuit  and  the  shunt  interpole  windings  by  the 
opening  of  switch  s.  It  is  necessary  to  introduce  this  resistance  in 
the  shunt  interpole  circuit  to  prevent  the  neutral  position  from 
shifting  when  the  circuit-breaker  trips  under  load. 

A  description  of  these  machines  appeared  in  a  recent  issue  of 
Ponvr  (U.S.A.),  from  which  journal  our  illustrations  are  taken. 


Flu.  1. — Sectional  View  of  Machine. 


were  made  of  the  vertical  type  to  conform  in  general  construction 
to  the  other  converters  in  the  sub-stations,  all  of  which  are  vertical 
machines. 

Fig.  1  shows  the  detail  construction  of  the  machines.  The  con- 
verter armature  and  frame  are  mounted  above  the  booster  armature 
and  fr.^me.  The  commutator  is  at  the  top  of  the  machine  and  the 
collector  rings  are  at  the  bottom.  The  armature  is  of  the  usual 
construction  mounted  on  the  same  shaft  with  the  smaller  booster 
armature,  which  is  connected  in  series  with  the  converter  armature, 
so  that  when  the  booster-field  excitation  is  varied  the  alternating- 
current  voltage  impressed  on  the  converter  armature  will  be  decreased 
or  increased  accordingly. 

The  main  or  converter  poles  are  shunt  wound.  The  commutating 
poles  which  lie  between  the  main  poles  have  been  so  wound  that 
variations  in  armature  reaction  introduced  by  the  booster  are  taken 
care  of.  The  copper  grids  embedded  in  the  main  pole  faces  do  not 
extend  from  pole  to  pole  as  in  ordinary  machines,  but  are  cut  off 
flush  with  the  sides  of  each  main  pole.  This  construction  is  used 
on  all  commutating-pole  converters,  and  forms  the  most  effective 
starting  and  damping  winding.  The  booster  poles  are  shunt  wound, 
and  the  booster  field  is  arranged  for  hand  regulation.      Provision 


WOODEN    TOWER    FOR    100,000-VOLT 
TRANSMISSION    LINE. 


The  wooden  transmission  tower  construction  shown  in  the  sketch 
on  p.  440  has  been  adopted  by  the  Central  Colorado  Power  Co.  for  a 
new  70-miIe  line  at  100,000  volts.  Each  tower  comprises  one  45-ft. 
and  one  40-ft.  pole,  which  are  set  into  the  ground  to  a  depth  of 
5  ft.  t)  in.  At  the  ground  line  the  poles  are  separated  by  a  distance 
of  17  ft.  6  in.,  and  converge  to  a  distance  of  11  ft.  at  a  level  35-ft. 
above  the  ground.  The  cross-arm  is  formed  of  a  pair  of  4-in.  oj-lb. 
steel  channels  bolted  together  at  their  ends  and  enclosing  the  poles 
as  a  bow-spring.  Although  pinned  to  the  poles  by  through  bolts, 
the  spring  pressure  of  these  deflected  channels  is  sufficient  to  grip 
the  cross-arm  securely  in  position.  A  10-in.  spacing  block  is  in- 
serted at  the  mid-point  of  the  bow,  and  the  channels  are  braced  to 
the  poles  with  4-ft.  knee-pieces.  These  towers  are  being  spaced  at 
500-ft.  intervals  throughout  the  70-mile  line  which  is  under 
construction. 
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The  arranfrement  of  snspension  insulators  used  places  all  three- 
phase  wires  in  the  same  plane.  While  such  disposition  is  sus- 
ceptible of  slight  theoretical  disadvantages,  the  arrangement  has 
the  prreat  practical  advantage  of  permitting-  any  wire  to  be  reached 
and  worked  upon  without  danger  of  contact  with  the  others.  As 
the  sketch  shows,  the  ground  wire  is  carried  at  a  distance  of  nearly 


Wooden  Tower  foe  100,000-Tolt  Line. 


8  f t^  from  the  nearest  conductor.  At  each  pole  a  ground  tap  is  run 
down  under  staples  and  wrapped  in  a  spiral  about  the  pole  butt  to 
provide  a  permanent  earth  connection.  The  Central  Colorado  Co. 
has  nsed  a  construction  similar  to  this  in  some  of  its  13,000-volt 
lines,  where  the  bow-spring  cross-arms  are  formed  of  two  ti-in.  x 
6-in.  hardwood  members.  With  this  construction  spans  as  long  as 
1,100  ft.  have  been  used.— 7:,V.'c//-;,-rt?  U'orlil. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments 


RUSSIA.-  British  firms  exporting  goods  to  Russia  are  often  in 
doubt  and  difficulty  as  to  the  proper  steps  to  be  taken  in  appealing 
against  the  fines  and  overcharges  which  are  frequently  imposed  by 
the  Russian  Customs  authorities,  mostly  on  account  of  clerical  or 
other  errors  in  bills  of  lading,  invoices  and  Customs  documents. 
In  a  memorandum  recently  issued  for  the  guidance  of  British  firms, 
the  Foreign  Office  points  out  that  although  these  fines  and  over- 
charges are  imposed  upon  the  agents,  consignees,  or  receivers  of  the 
goods  in  Russia,  the  responsibility  falls  eventually  upon  the  British 
merchants  or  shippers,  who  should  therefore  carefully  observe  the 
procedure  prescribed  by  the  Russian  Customs  regulations,  as  well 
as  the  rules  established  for  soliciting  any  possible  assistance  from 
His  Britannic  Majesty's  diplomatic  and  Consular  representatives. 

When  the  agents,  consignees,  or  receivers  of  goods  in  Russia  have 
unsuccessfully  protested  at  the  local  Custom  house,  they  have  a 
right  during  two  months  tn  petition  direct  to  the  Customs  Depart- 
ment at  St.  Petersburg.  To  enable  them  to  do  this  the  merchants 
or  shippers  in  England  should  furnish  them  without  delay  with  all 
necessary  information  and  legalise  any  documentary  evidence  by 
having  it  sworn  to  before  a  competent  British  authority,  whose 
signature  must  then  be  attested  by  a  Russian  Consul. 

Apart  from  this,  the  British  merchants  or  shippers  also  are  at 
liberty  to  present  a  similar  petition  in  English  or  Russian  within 
the  same  two  months  to  the  same  Customs  Department,  and  this 
petition  may  be  forwarded  either  direct  or  through  the  British 
Consulate  at  St.  Petersburg,  subject,  however,  to  observance  of  the 
rules  given  in  the  last  two  paragraphs  of  this  circular. 

Should  this  petition  to  the  Customs  Department  be  rejected,  a 
further  two  months'  period  is  allowed  from  the  date  of  the  rejection 


within  which  to  address  a  petition  to  the  Russian  Minister  of 
Finance.  The  second  petition,  like  the  first,  may  be  sent  in  either 
direct  or  through  the  British  Consulate. 

At  the  same  time,  at  this  stage  of  the  proceedings  the  aid  may 
be  invoked  of  His  Britannic  Majesty's  Ambassador,  in  which  case 
all  information  and  copies  and  translations  of  all  petitions  and 
documents  in  the  matter  must  be  sent  in  to  the  British  Embassy  at 
St.  Petersburg,  with  a  request  for  official  support :  but  in  no  case 
should  the  complaint  be  brought  to  the  notice  of  the  Russian 
Government  in  the  first  instance  through  the  channel  of  His 
Majesty's  Embassy. 

If  all  these  steps  fail  to  obtain  satisfaction  for  the  petitioners, 
the  latter  may  make  a  final  appeal  within  another  two  months' 
period  to  the  governing  Senate  in  St.  Petersburg  :  but  as  this 
appeal  is  a  purely  judicial  matter,  the  British  Embassy  and  British 
Consulate  cannot  be  asked  to  interfere. 

No  attention  is  paid  to  petitions  or  appeals  which  reach  their 
destination  after  the  expiration  of  the  two  months'  limit  in  each 
case  as  above  described. 

Every  application  or  petition  addressed  to  the  Russian  authorities 
must  be  accompanied  by  a  7.5-copeck  Russian  revenue  stamp  for 
each  double  sheet  of  foolscap  upon  which  the  petition  is  written, 
and  one  7.T-copeck  revenue  stamp  for  the  reply.  These  stamps  may 
be  purchased  and  affixed  to  the  petition  by  his  Majesty's  Consul  at 
the  request  of  the  parties  concerned.  And  in  each  such  ca»e  the 
sum  of  8s.  3d.,  it  the  petition  consist  of  not  more  than  one  sheet  of 
foolscap,  should  be  remitted  to  his  Majesty's  Consul  at  St.  Peters- 
burg in  English  penny  postage  stamps,  for  defraying  the  cost  of 
the  Russian  stamps,  and  for  a  Consular  fee  of  5s.,  chargeable  for 
sending  in  a  covering  dispatch  with  the  petition. 


NE"W    PATENTS    APPLIED    FOR, 

(NOT  YET  PUBLISHED.) 


1912. 


ompiled  expressly  for  this  journal  by  Messbs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  280,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


UghtiDg  systen 


M.  J.  Railiko  and  0.  Bbooks. 


19.480.  "  Electric  1 
August  26th. 

19.481.  "  Method  of  and  means  for  indicating  the  continaity  and  work- 
ability of  telephonic  systems."    W.  J.  Rickets.    August  26th, 

19,483.  "  Electrical  generation  and  transmission  of  power,  for  industrial 
and  ships'  auxiliary  machine-driving,  propulsion  of  ships,  road  and  lail  loco- 
motives, tramcars,  omnibuses,  trains,  and  other  self-contained  vehicles,  and 
the  like."    W.  P.  Dcbtnall.    August  Sfith. 

19,522.     "  Magnetic  toy  and  game."    H.  Brockas.    August  26th. 

19.533.  "  Electric  fuses."  G.  W.  Christians.  (Convention  date,  December 
27th,  1911,  United  States.)    August  26th.    (Complete.) 

19.534.  "  Electrical  junction  boxes."  T.  E.  MrRRiT.  (Convention  date, 
September  11th,  1911,  United  States.)    August  26th.    (Complete.) 

19.535.  "  Connection  apparatus  for  electric  circuit  conductors."  T.  E. 
Murray.  (Convention  date,  February  9th,  1912,  United  States.)  August  26th. 
(Ccmplete.) 

19  537.  "  Systems  of  electric  distribution."  Compagnie  Fbancaise  pour 
L'EspLoiTATioN  DEs  Procedes  Thomson-Houston.  (CouveDtion  date,  Augast 
!i6ih,  1911,  France.)    August  26th.    (Complete.) 

19,538.  "Holders  for  telephone  receivers."  G.  B.  Stern.  August  26th. 
(Complete.) 

19,543.  "Electric  cooking  and  beating  apparatus."  G.  Wilkisson. 
August  27th. 

19,569.  "  Polyphase  electromotors  for  marine  propulsion."  B.  Lji-kgsthom. 
August  2Ttb. 

19,585.  "  iUeetrio  signalling  systems."  Sib  A,  T,  Dawbon  and  G.  T.  Bcckhau. 
August  27th. 

19,587.  "  Water-tight  electric  belle."  E.  A.  Graham,  August  27th.  (Com- 
plete.) 

of  the  channel   type."      E.  C.  R.  Mares.      (Electric 
inium  Co.,  United  States.)    August  27th.     (Complete.) 
upports  for  electric  or  incandescent  lights."  J.  N.Mollett 
.    August  28th. 

19,642.    "Fuse  devices  for  electric  circuits."    J.  H.  Tucker.    August 28th. 
19,647.    "  Electric  fittings."    British  Thomson-Houston  Co.,  Ltd.    (General 
Electric  Co.,  United  States.)    August  28th. 
19,661.    "  Electrical  massage  apparatus."    G.  W.  Mascoeil    August  28th. 
19,708.    "  Electric  thermometer."    R.  Ai,l.    August  29th. 
19,740.  "  Contact  fingers  or  brushes  for  electric  controllers  and  like  purposes." 
W.  G.  H.  Cox.    August  29th. 

19,754.  "  Electrically  heated  cookers."  A.  J.  Kebchkb.  Angust  29th. 
(Complete.) 

19,763.  "  Apparatus  for  producing  electric  oscillations  adapted  for  wireless 
communication  and  other  purposes."  W.  Dubilieb.  (Addition  to  11,091, 1912.) 
August  29th. 

19,771.  "  Electrically  heated  cookers."  A.  J.  Kercher.  August  29th. 
(Complete.) 

19,787.  "Rotary  ergine  with  electrical  power  transmission  gear."  A. 
Beldiman.  (Convention  date,  September  26th,  1911,  Germany.)  Angust  29th. 
(Complete.) 

19,807.  "  Electric  flexible  oonducting-cords."  M.  S.  Conner  and  J.  Healev. 
August  30th. 

19,825.    "  Electrically-propelled  road  vehicles."    E.  Cross.    Angust  30th. 
Telephone  meters."    G.  L.  Bates.     August  30th. 
Musical  inptruments  with  electrically-operated  vibratory  sounders." 
>v  and  G.  B.  Sinclair.    August  SOth.     (Complete.) 
Musical  instruments  with  electrically-operated  vibratory  sounders." 
tv  and  G.  B.  Sinclair.    August  30th.     (Complete.) 
Pulsation  timing  devices  for  use  in  electrically-operated  vibratory 
struments."     M.   L.    Severy    and  G.  B.    Sinclair.    August  30tb, 


19,607. 
Smelting  and  All; 

19, (Bl.    "  Shad 
and  E.  E.  Edwar 


19,884. 

19,868. 
M.  L.  Se 

19,869. 
M.  L.  Se 

19,870. 
musical 
(Complete.) 

19,890.  "  Electric  locomotives,  motor-boats,  and  t'ue  like."  Maschinen- 
fabrik  Oerlikon.  (Convention  date,  September  23rd,  1911,  Switzerland.) 
August  31st.    (Complete.) 

19,900.  "  Besonatingrelays."  H.  von  Ebamer  and  Q.  Kapp.  (Addition  to 
5,950/12.)     August  31st. 

19,913.  "Magneto-ignition  apparatus."  Habtmann  &  Beaun  Akt.  Ges. 
(Convention  date,  August  31st,  1911,  Germany.)    August  31st.    (Complete.) 


mxs 


EXjEOTI^/IC^Xj    I?.E^VIE]"W. 


Vol.  LXXI. 


SEPTEMBER  20,  1912, 


No.  1,817. 


ELECTRICAL   REVIEW. 


ELECTRICITY  IN   TEXTILE   MLLS. 


Vol.  LXXI.) 


CONTENTS ;  September  20, 1913. 


rNo.  1,817. 
Page 

Electricity  in  Textile  Mills  441 

The  British  Association      ...  442 

Train  Dispatchinsr  by  Telegraph 442 

Copper  442 

Two  Continental  Exhibitions        ...         ...         ...         ...         ...  442 

The  Quartz  Mercury  Vapour  Lamp  for  Alternating  Currents 

{iUu>i.)         413 

The  Use  of  Mica  in  the  Insulation  of  Electrical  Apparatus  ...  444 

The  British  Association. — III        445 

Note  on  the  Gas  Turbine        446 

Marine  Propulsion  by  Electric  Transmission  (^illui.)        ...  448 

Exposure  Tests  of  Light  Aluminium  Alloys         151 

Correspondence  : — 

Mining  Electric  Lamps  ...         4.52 

Earthing  in  Mines       452 

Switchboard  Fires       452 

Breakdowns  and  Legal  Liability 46.1 

New  Electrical  Devices,  Fittings  and  Plant  {illvs.)      463 

Proceedings  of  Institutions  : — 

Power  in  Textile  Mills  454 

Business  Notes         458 

Notes Ifi5 

City  Notes 467 

Stocks  and  Shares 467 

Electric  Tramway  and  Railway  Traffic  Eetums  468 

Share  List  of  Electrical  Companies         469 

Characteristics  of  Metal  Filaments  {itliiii.')        ...         ...         ...  471 

Reliance  on  Employer's  Measurements    ...         ...         ...         ...  473 

Trade  Statistics  of  Ronmania       ...         ...         ...         ...         ...  473 

-(Jerman  Transformer  Wagons  ((7tos.)      ...         ...         ...         ...  476 

The  Recent  Work  of  Mr.  Carl  Ilering  07te».) 476 

Electrolytic  Condensers  for  the  Prevention  of   Sparking  at 

Contacts  (i7/?;.«.) 478 

The  Failure  of  a  Tramway  I'ndertaking  478 

Electric  Iron  Smelting        479 

Our  Legal  Query  Column   ...         ...         ...         ...         ...         ...  479 

New  Patents  Applied  For,  1912 480 

Abstracts  of  Published  Specifications     480 

Contractors'  Column 


Advertisement  pages  xxii  and  xziv 


THE  ELECTRICAL   REVIEW. 

Published  every  FRIDAY,  Price  4d. 

The  Oldest  U'cekhj  Electrical  Paper .         Estahlishcd  1S7$. 

TO  BE   OBTAINED  BT  OKDEB  FBOM   ANT   NEWSAGENT  IN  TOWN  OR  COUNTBT* 


OFFICE  i-^,    LUOGATE  HtLL,    LOMDOM,    E.G. 


Telegraphio  Address :  "  Aokkkay,  London."     Code, ABC. 

Telephone  Nos. :  Holborn  933 ;  Central  4425  (Editorial  only). 
The  "Electrical  Review"  is  ihe  recognised  medium  of  the  Electrical  Trades,  and  has 
by  far  the  Largest  Circulatioa  of  any  Electrical  Industrial  Paper  in  Great  Britain. 


Subscription    Bates.  — Per  annum,  postage  inclusive,  in  Great  Britain, 
19s.  6d.  ;  Canada,  £1  Is.  8d.  (§5.301.     To  all  other  countries,  £1  lUs. 


Adelaide  :  Messrs.  Atkinson  &  Co., 
Gresham  Street. 

Auckland,  N.Z  :  Gordon  &  Gotch, 
Albert  Street ;  The  Mining  and 
Engineering  Review,  16,  Palmerston 
Buildings,  Queen  Street. 

Berlin  :  Asher  &  Co.,  Unter  den 
Linden :  Speyer  &  Peters,  Unter 
den  Linden  43,  N.W.  7. 

Brisbane:  Gordon  &  Gotch,  Queen  St. 

CiiRisTCHuncH,  N.Z. :  Gordon  and 
Gotch,  Manchester  Street. 

DuNEDiN,  N  Z. :  Gordon  &  Gotch, 
Princes  Street. 

Johannesburg,  Capetown,  Bloem- 
fontein,  Durban,  Port  Eliza- 
beth, Ac:  Central  Njws  Agency, 
Ltd. 

Launceston:  Gordon  &.  Gotch, 
Cimitiere  Street. 


The  Mining  &  Engi- 
neering Review,  90,  Wilhapi  Street; 
Gordon  &  Gotch,  Queen  Street. 

Milan  :  Fratelli  Treves. 

New  York  :  D.  Van  Nostrand,  25,  Park 

Paris:   Boyveau  &  Chevillet,  22,  Rue 

de  la  Banque. 
Perth,    W.A.  ;      Gordon    &    Gotch, 

William  Street. 
Rome  :    'Loescher     &     Co.,      Corso 

Umberto  V  307. 
Sydney:    The  Mining  &  Engineering 

Review,  2,  Hunter  Street ;    Gordon 

and  Gotch,  Pitt  Street. , 
Toronto,  Ont.  :  Wm.  Dawson  &  Pons. 

Ltd.,  Manning  Chambers;  Gordon 

and  Gotch,  132,  Bay  Street. 
Wellington,  N.Z. :  Gordon  &  Gotch, 

Cuba  Street. 


Ml 


Cheques  and  Postal  Orders  (on  Chief  Office,  London)  to  be  mad^  payable  to 
r.  H.  Alabaster,    4,  Ludgate  Hill,  E.C. 


THE     UNIVERSAL 


ELECTRICAL 


DIRECTORY 


1912  EDITION. 

ALABASTER,  GATEHOUSE  &  CO., 
4,  Ludgate  Hill,  London,  E.C. 


Wk  reproduce  elsewhere  in  this  issue  an  account  of  the  pro- 
ceedings at  the  Congress  of  the  Textile  Institute  last  week, 
so  far  as  they  relate  to  the  use  of  electricity  for  motive 
power,  and  to  the  choice  of  a  prime  mover.  The  discussion 
arose  out  of  the  dissolution  of  the  special  joint  committee 
which  was  appointed  last  year  to  investigate  the  respective 
merits  of  mechanical  and  electric  driving  ;  the  composition 
of  the  Committee  was  apparently  regarded  as  unsatisfactory, 
though  we  do  not  see  any  reason  why  its  conclusions  would  not 
have  been  impartial  and  reUable,  and  the  Textile  Institute 
undertook  the  investigation  on  its  own  account.  Thus  the 
organised  discussion  at  the  Congress  was  the  first  step 
towards  an  authoritative  settlement  of  the  controversy  which 
has  arisen  on  this  topic,  and  we  trust  that  the  inquirj'  will 
be  energetically  pursued  to  a  final  verdict,  which  will  be  all 
the  more  weighty  when  delivered  by  such  a  tribunal.  It 
was  unfortunate  that,  owing  to  the  length  of  the  four  papers, 
the  verbal  discussion  was  curtailed,  but  further  oppor- 
tunities will  no  doubt  be  found  for  a  more  adequate 
debate. 

In  the  meantime,  we  have  a  strong  impression  that  the 
question  is  rapidly  solving  itself,  as  such  matters  have  a 
way  of  doing  when  there  is  a  pecuniary  advantage  to  be 
gained  by  prompt  action.  AVhile  the  rival  experts  are  con- 
tending in  the  arena,  the  practical  hard-headed  mill-owners 
are  getting  on  with  the  work.  They  are  much  too  'cute 
to  dally  with  so  important  a  question,  and  they  appraise  the 
balance  of  advantage  not  in  terms  of  pounds  of  coal  or  watts 
expended,  but  in  £  s.  d.  Hence  it  is  that,  as  Mr.  Crowley 
stated,  within  IS  months  the  number  of  looms  driven  by 
individual  motors  has  risen  from  under  300  to  more  than 
7,000,  and  the  employment  of  electric  power  in  textile  mills 
generally  has  made  great  strides,  so  that  the  manufacture  of 
the  apparatus  and  the  supply  of  energy  for  this  purpose  have 
already  become  important  branches  of  the  electrical  industrj'. 
That  they  are  destined  to  attain  to  vastly  increased  propor- 
tions may  be  regarded  as  certain. 

It  is  noteworthy  that  the  advocates  of  steam  and  gas 
engines  as  prime  movers  not  only  accept  electrical  trans- 
mission as  entirely  agreeable  to  them,  but  even,  more  or  less 
directly,  urge  its  adoption,  and  the  speaker  for  the  Diesel 
engine  was  at  least  neutral.  But  these  interests,  of  course, 
would  not  be  greatly  affected  by  the  use  of  electricity,  for 
their  plant  must  be  employed  either  in  the  private  engine 
room  or  in  the  central  power  station.  The  makers  of 
mechanical  transmission  appUances,  who  have  yet  to  be  heard, 
will  adopt  a  less  friendly  attitude. 

The  efforts  of  the  engineers  and  manufacturers  who  have 
so  energetically  carried  on  the  campaign  during  recent  years, 
and  who,  we  hope  and  believe,  are  now  about  to  reap  the 
reward  of  their  exertions,  are  deserving  of  the  highest  praise. 
It  is  interesting  to  observe  that  their  opponents  have  been 
on  the  defensive  all  the  time,  fighting  a  losing  battle. 
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The  facts  brought  out  by  Mr.  Crowley  regarding  the 
material  advantages  derived  in  practice  from  the  adoption 
of  the  electric  drive  are  extremely  interesting,  and  highly 
gratifying,  the  increase  of  output  being  greater  than  has 
usually  been  supposed.  It  will  be  observed  that  the  greatest 
benefit  is  realised  when  the  fullest  advantage  is  taken  of 
the  system — that  is,  by  adopting  the  individual  motor  drive, 
which  exhibits  quite  as  great  a  superiority  over  the  group 
drive  as  the  latter  does  over  mechanical  transmission. 

The  results  remind  us  of  the  history  of  the  steam  engine, 
as  affected  by  the  development  of  electricity  supply.  There 
is  no  doubt  that  a  very  large  proportion  of  the  great 
im]irovement  which  took  place  in  the  efficiency  and  economy 
of  steam  plant  towards  the  end  of  the  last  century  was 
directly  due  to  its  application  to  the  generation  of  electrical 
energy,  and  to  the  facilities  afforded  by  electricity  for  exact 
measurement :  in  a  similar  way,  the  electric  motor  has  drawn 
attention  to  the  deficiencies  of  even  the  most  approved 
and  highly  developed  systems  of  mechanical  transmission 
employed  in  textile  mills,  and  has  led  to  the  minute 
examination  of  their  behaviour,  revealing  unsuspected 
possibilities  of  improvement. 


The  British  '^^^'   ^'^^^^'^   ^^^""^   ^^^    reproduce    in 

Association  abstract  to-day  will  be  found  of  excep- 
tional interest,  as  they  relate  to  two  new 
developments  which,  though  at  present  in  embryo,  will  in 
all  probability  he  ultimately  of  immense  importance  to  the 
electrical  industry.  In  his  paper  on  the  Gas  Turbine,  Dr. 
Dugald  Olerk  concisely  sums  up  the  present  condition  of 
that  much-discussed  machine,  which  affords  some  of  the 
most  interesting,  and,  at  the  same  time,  most  difficult, 
problems  for  the  mechanical  engineer  and  his  roifrercs — 
the  metallurgist  and  the  chemist  —  to  tackle.  Were  a 
satisfactory  solution  attained,  its  effect  on  the  social  and 
industrial  applications  of  electricity  would  undoubtedly  be 
profound  and  far-reaching.  We  fear,  however,  that  a  vast 
amount  of  work  remains  to  be  accomplished  before  that 
desirable  end  is  attained. 

Mr.  Mavor's  paper  on  "  Electricity  in  Marine  Propulsion  " 
similarly  marks  an  epoch  in  the  evolution  of  a  new  system. 
With  admirable  perseverance  and  tireless  industry  he  has 
kept  on  peggmg  away  at  the  problem  of  the  adaptation  of 
electricity  as  the  link  between  the  high-speed  engine  and  the 
slowly  rotating  propeller,  and  has  had  the  satisfaction  at  last 
of  embodying  his  views  in  the  equipment  of  a  new  vessel  of 
considerable  tonnage.  We  congratulate  him  on  his  present 
and  prospective  success,  and  look  forward  to  the  wide  adop- 
tion of  electricity  on  ships  of  all  classes. 

The  extraordinary  flexibility  of  electrical  systems,  which 
seem  capable  of  fulfilling  almost  innumerable  functions,  is 
well  exemplified  by  the  several  instances  cited  by  the  author. 


A    JioxujiENT    has     lieen    erected    at 

Train  Harriman,   New   York,   U.S.A.,  to   com- 

by  Telegraph,    ^^^orate  the  sendmg  of  the  first  "  train 

order"     by   telegraph,   which   led  to  the 

universal  adoption  of  the  system  on  American  railways.     To 

Charles  Minot,  general  superintendent  of  the  Erie  Railroad, 

the  credit  is  due  for  taking  the  first  step,  in   l,s51.     The 

story  is  told  in  an  admirable  pamphlet  mentioned  in  our 

"  Book    Notices "    to-day.      In  those   days   the   single-line 

railways  were  operated  on   a   system,  according  to    which 

trains  going  in  opposite  directions  were  timed  to  meet  and 

pass  one  another  at  specified  stations  ;  if  one  was  late,  the 

other  had  to  wait  at  the  passing  place  until  the  late  one 

arrived.     Minot   was   travelling  on  such  a  line,  when  his 


train  was  held  up  at  "  Turner's "  station  in  this  way ; 
it  occurred  to  him  to  telegraph  to  the  next  station, 
14  miles  away,  and  inquire  whether  the  other  train  had 
reached  there,  and  finding  that  it  had  not  done  so,  he 
telegraphed  an  order  for  it  to  be  held  there,  while  he 
proceeded  to  drive  his  train  (the  engine  driver  having 
refused  to  carry  out  so  revolutionary  a  proposition)  to 
that  station.  Fortunately,  the  result  proved  satisfactory, 
and  the  new  system  was  launched  upon  the  world.  It 
may  seem  obvious  to  us  nowadays — the  most  natural  thing 
in  the  world  ;  but  the  telegraph  in  those  days  occupied  a  very 
different  and  more  humble  position,  and  no  doubt  the  feat 
was  one  well  worthy  of  the  memorial  which  has  been  erected 
on  the  site  of  the  old  Turner  station. 


Copper. 


Messrs.  Mekton's  mid-monthly  return 
(September  14th)  shows  a  slight  decline  in 
price,  and  lower  demand.  Stocks  (England  and  France  and 
afloat  from  Chile  and  Australia)  are  270  tons  less  on  the 
fortnight,  traceable  mainly  to  the  smaller  quantity  afloat 
from  Australia  than  at  the  close  of  last  month.  As  would  be 
expected,  English  stocks  have  increased  338  tons,  and 
French  stocks  are  442  tons  heavier.  Rotterdam  shows  a 
reduction  of  70  tons,  and  Hamburg  of  524  tons,  probably 
due  to  brisk  German  trade. 

In  detailed  supplies  we  find  North  America  sending  over 
a  smaller  quantity  than  half  a  month's  average  supply, 
while  Spain  and  Portugal  are  represented  by  only  30  tons 
(average  supply  ])er  month  1,700  tons).  Shipments  from 
Chile  and  Australia,  on  the  other  hand,  exceed  the  average. 
Total  deliveries,  at  15,085  tons,  are  distinctly  low.  The 
market  appears  to  be  waiting  for  some  expected  improvement 
in  outlook. 

American  stocks  (the  figures  of  the  American  Producers' 
Association)  at  the  end  of  August  were  1,597  tons  less  than 
at  the  end  of  September — not  a  heavy  reduction.  Last  year, 
however,  the  figure  was  only  1,019  tons  onapriceof  £56  per 
ton,  and  the  stocks  rose  during  September.  The  total  visible 
supply,  including  Holland  and  Germany,  stands  (end  of 
August)  at  71,181  tons,  a  reduction  of  1,839  tons  on  that 
for  the  end  of  July.  For  the  same  date  last  year  it  was 
144,935  tons,  or  more  than  double.  The  total  deliveries 
(European)  for  September,  1911,  were  33,043  tons,  the 
lowest  for  the  year.  The  labour  outlook  at  that  period  was, 
however,  very  gloomy. 


Two 
Continental 
Exhibitions. 


Two  Exhibitions  are  to  be  held  on  the 
Continent  during  1913,  to  which  the 
attention  of  British  manufacturers  and 
traders  should  be  directed.  The  Barce- 
lona International  Exhibition  will  be  opened  by  the  King  of 
Spain  on  January  1st,  and  during  its  four  months'  run 
British  exporters  should  have  an  excellent  opportunity  of 
gaining  intimate  knowledge  of  industrial  and  commercial 
possibilities  in  Spain  and  of  establishing  relations  with  desirable 
buyers.  The  period  chosen  for  the  Exhibition  is  unusual 
to  us  in  this  country,  where  most  of  our  events  of  the  kind 
run  between  May  and  October,  but  we  understand  that 
from  January  to  April  is  essentially  the  season  of  the  year 
when  Barcelona,  the  commercial  and  industrial  capital  of 
Spain,  is  visited  by  many  buyers  representing  the  leading 
South  American  firms.  Our  Continental  competitors  for 
Spanish  and  South  American  trade  are  stated  to  be  fully 
alive  to  the  importance  of  the  occasion,  and  it  is  to  be  hoped 
that  British  electrical  and  engineering  firms  will  not 
adopt  a  weak  policy,  for  our  export  trade  to  Spain  has 
certainly  required  increased  attention.  The  other  Exhi- 
bition to  which  we  are  asked  to  allude  is  ihe  International 
Belgian  Exhibition  which  opens  at  Ghent  in  April  next. 
Here  the  wisdom  of  manufacturers  of  particular  classes 
showing  combined  or  co-operative  exhibits,  avoiding  over- 
lapping and  purposeless  rivalry,  is  being  urged.  The  special 
features  of  this  Exhibition  wDl  be  machinery,  machine  tools, 
textile  trades  and  applied  arts.  The  addresses  in  London 
from  which  particulars  of  these  two  exhibitions  can  be 
obtained  are  given  in  our  "  Business  Notices." 
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THE     QUART7.     MERCURY     VAPOUR     LAMP 
FOR    ALTERNATING    CURRENTS.' 


In  recent  years  the  mercury  vapour  (juart;',  lump  has 
advanced  in  favour  considerably,  partly  because;  of  its  high 
etticieiicy,  and  partly  because  the  colour  of  its  lif^ht  is  almost 
white  eonipared  with  that  of  the  older  mercury-vapour  lamps. 
Both  these  improvements  are  the  direct  icsnlt  of  the  higher 


less  pulsating  direct  current  flows  between  the  cathode  and 
the  centre  of  the  transformer  winding,  whilst  the  two  anodes 
take  it  in  turns  t(j  sujiply  current  to  the  lamp — each  only 
being  active  for  half  a  wave  at  a  time,  vi/,.,  so  long  as  it 
happens  to  be  tlie  positive  pole  of  the  transformer.  Owing 
to  the  absence  of  cathode  excitation,  there  is  little  danger  of 
current  passing  from  one  anode  to  the  other,  even  though 
the  voltaj^e  JHJtwecn  them  is  twice  the  working  voltage  of 
the  lamp. 

The  striking  of  the  arc  is  effected  by  tipping  the  lamp 
until  a  narrow  thread  of  mercury  bridges  across  from  cathode 
to  anode  for  a  moment.  At  the  same  time,  the  liability  to 
short-circuit  the  two  anodes  is  avoided  by  providing  a  narrow 
dividing  wall,  about  {  in.  high,  along  the  bottom  of  the 
lamp  from  the  anodes  practically  to  the  cathode.  The 
electromagnetic  tipjnng  device  is  provided  with  a  repeating 
arrangement  so  that,  in  case  the  arc  does  not  strike  because 
the  mercury  thread  is  either  broken  at  an  instjint  when  the 
current  is  zero,  or  at  an  instant  when  the  anode  at  which  the 
break  occurs  happens  to  be  negative,  the  tipping  process 
shall  be  repeated  once  or  twice  until  the  lamj)  lights  up. 
The  tipping  solenoid  is  eventually  disconnected,  when  the 
lamp  is  alight,  by  means  of  a  fut-out.     A  damping  device 


temjwrature  iiermissible  in  quartz  glass,  this  higher  tempera- 
ture being  produced  by  increasing  the  voltiige  drop  per  cm. 
of  tube  from  about  1  volt  (as  was  usual  in  the  old  Cooper- 
Hewitt  glass  lamp)  to  about  12  volts. 

Hitherto  mercui-y-vapour  lamps  have  been  chiefly  confined 
to  direct-current  circuits,  because  of  the  well-known  difficulty 
of  maintaining  an  arc  in  luiy  metal  vapour  unless  the  negative 
electrode  is  permanently  maintained  above  a  certain  minimum 
temperature.  This  difficulty  can,  however,  be  got  over  with 
alternating  currents  if  the  double  anode  arrangement  used  by 
(!ooper-Hewitt  in  his  mercury-vapour  rectifiers  is  adopted. 

An  alternate-current  ipuirtz  lamp  arranged  on  this  principle 
has  been  recently  develo])ed  at  the  laboratory  of  Jlessrs. 
Heraeus,  of  Hanau,  and  is  shown  in  fig.  1.  The  diagram 
of  connections  is  shown  in  fig.  2.  The  quartz  burner  is  pro- 
vided with  two  separate  anode  chambers  in  a  fork  at  one  end 
and  with  a  cathode  chamber  at  the  other  end.     The  anodes 


Fig.  2. 


are  connected  to  the  two  ends  of  the  secondary  of  the  supply 
transformer  whilst  the  carthode  is  connected  to  the  centre 
point  of  the  secondary.     When  the  lamp  is  alight,  a  more  or 

*  Herr  F.  Girard,  E.T.Z.,  July  4th,  1912. 
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is  added  in  the  form  of  a  simple  clockwork  mechanism 
which  allows  a  (|uick  forward  motion,  but  a  slow  return, 
through  the  action  of  a  small  air  vane. 

For  each  lamp  rating  in  watts  only  a  single  size  of  burner 
is  made  whatever  the  supply  voltage — the  necessary  adjust- 
ment being  made  in  the  transformer  instead  of  in  the  lamp. 
Thus  the  770-watt  lamp  is  arranged  to  take  180  volts  across 
the  burner.  The  transformers  are  then  wound  for  2  x  180 
volts  on  the  secondary  and  any  desired  primary  voltage. 
For  the  ordinary  110  and  220-volt  supplies  auto-trans- 
formei-s  are  used,  and  tappings  are  provided  to  suit  slight 
variations  from  these  voltages. 

A  small  series  resistance  in  the  form  of  thin  iron  wire 
enclosed  in  four  glass  bulbs  is  provided,  in  order  to  prevent 
an  excessive  rush  of  current  when  striking  the  arc. 

Choking  coils  to  steady  the  direct  current  through  the 
lamp  are  also  provided  at  the  cathode,  and  at  each  anode  as 
shown  in  fig.  2.  The  tipping  solenoid  and  its  cut-out  are 
connected  right  across  the  whole  secondary  voltage.  The 
transformer,  starting  resistance  and  choking  coils  are  usually 
put  in  a  separate  case  independent  of  the  lamp. 

When  the  arc  is  first  struck  a  heavy  current  passes  (about 
10  primary  amps,  and  13  secondary  amps,  with  a  220-volt 
supply),  bringing  the  iron  resistances  up  to  a  dull  red  glow, 
whilst  about  150  volts  are  lost  across  them.  The  secondary 
transformer  voltage  falls  to  about  70  volts.  These  conditions 
gradually  change  as  shown  in  fig.  3  until,  after  about  10 
minutes,  the  steady  state  is  reached,  with  only  12  to  15  volts 
lost  in  the  resistance. 

The  efficiency  of  this  alternating  lamp  is  hardly  lower 
than  that  of  the  direct-current  lamp,  one  Hefner  c.p.  being 


iu 


THE    ELECTRICAL    REVIEW.  [Voi.  71.  No.  1,817,  septbmbeb  20, 1912. 


obtained  for  about  "25  watt.  This  is  because  the  reduced 
starting  resistance  loss  in  the  a.c.  lamp  approximately  com- 
pensates for  the  additional  losses  involved  by  the  use  of  the 
double  anode. 

As  regards  sensitiveness  to  voltage  variations,  the  a.c.  and 
D.o.  lamps  are  about  alike,  both  allowing  variations  of  10  or 
more  volts  without  trouble.  In  consequence  of  the  neces- 
sity for  the  transformer,  large  choking  coils  and  more  com- 
plicated burner,  the  cost  of  the  a.c.  lamp  is,  however, 
considerably  greater  than  that  of  the  d.c.  lamp  at  present. 


THE  USE  OF  MICA  IN  THE  INSULATION  OF 
ELECTRICAL    APPARATUS. 


By  a.  p.  M.  FLEMING,  M.I.E.E.,  and  R.  JOHNSON,  A.M.I.E.E. 


The  valuable  insulating  .properties  of  mica  are  genemlly 
well  known.  There  appears  to  be,  however,  a  lack  of  know- 
ledge among  engineers  as  to  the  limitations  to  the  use  of 
this  material,  and  it  is  frequently  called  upon  to  fulfil  quite 
impossible  functions  in  specifications  for  the  insulation  of 
electrical  machinery. 

This  article  has  been  prepared  with  a  view  to  correcting 
some  of  the  erroneous  impressions  prevalent  in  connection 
with  the  practical  use  of  mica,  and  at  the  same  time  to 
afford  some  general  information  for  the  guidance  of  those 
engineeers  to  whom  the  subject  is  of  importance,  but  whose 
opportunities  for  carrying  out  personal  investigations  are 
very  limited. 

The  subject  wiU  be  dealt  with  in  four  parts  : — (1)  Raw 
mica ;  (2)  ^lica  products ;  (:i)  Commutator  mica ;  (4) 
Other  applications  of  mica. 

1.  Saw  Mica. — Mica  is  found  as  a  constituent  of  granite, 
gueiss  and  mica  schist.  The  larger  crystallisations  occur 
in  granite  veins  intersecting  these  rocks.  There  are  a  great 
number  of  micas.  That  most  commonly  used  for  electric<al 
purposes  is  known  to  mineralogists  as  Muscovite.  Chemically 
it  is  a  double  silicate  of  aluminium  and  potassium,  with 
varying  proportions  of  impurities.  An  analysis  of  one 
sample  gave  :— 

07 
1-8 


SUica          

46-3 

Fluorine 

Alumina    

36-8 

Water 

Potash        

9-2 

Iron  sesquioxide  ... 

4-5 

There  are  many  valuable  deposits  of  Muscovite  in  the 
United  States  and  in  Canada.  In  New  England  plates  2  to 
3  ft.  across  have  been  obtained.  Large  quantities  of  mica 
are  now  obtained  from  India.  A  specially  soft  kind,  com- 
mercially known  as  amber  mica,  is  obtained  from  Canada. 
JIuch  of  this  amber  mica  consists  of  the  mineral  phlogojjite, 
and  one  analysis  gave  : — 


Silica 

...     43-00 

Iron  sesqnioxide  . 
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.       5-67 
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.       0-38 
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The  colour  is  mainly  a  yellowish  brown,  with  a  copper-like 
reflection.  This  amber  mica  is  quite  distinct  from  the  other 
qualities,  not  only  on  account  of  its  colour,  but  its  crystalline 
structure  is  different,  and  also  such  physical  characteristics 
as  cleavage,  hardness,  flexibility,  insulating  properties  and 
resistance.  It  is  of  particular  value  on  account  of  its  softness. 
and  this  characteristic  will  be  specially  dealt  with  later  in 
connection  with  mica  for  commutator  work. 

In  general,  the  hardness  of  mica  lies  between  two  and  three 
in  the  standard  scale — that  is  to  say.  two  to  three  times  the 
hardness  of  talc,  while  the  specific  gravity  ranges  from  about 
2-7  to  3-1. 

The  qualities  of  mica  most  extensively  used  are  the  harder 
and  cheaper  varieties  known  commercially  as  white,  ruby  and 
soft  green,  mined  mainly  in  India.  A  very  hard  form,  also 
of  a  greenish  tint,  mined  in  the  United  States,  is  seldom  used 
for  electrical  work. 

In  addition  to  these  qualities,  there  are  varieties  of  each, 


mottled  or  stained  with  flecks  of  green,  ruby,  brown  and  black 
colour. 

As  regards  insulating  properties,  amber  mica  has  about 
half  the  dielectric  strength  of  the  other  varieties  used.  When 
tested  in  sheets  of  -002  in.  or  -003  in.  thickness,  the  voltage 
required  to  puncture  amber  mica  is  about  2,000  volts  per  mil. 
With  the  white,  ruby  and  soft  green  varieties,  the  voltage 
per  mil  to  produce  breakdown  is  about  the  same  for  each, 
and  runs  from  3,000  to  4,000  volts.  Compared  with 
other  insulating  materials,  even  the  lowest  of  these  values 
is  so  high  that,  as  a  general  plan,  it  may  be  said  that  any 
kind  of  mica  may  be  used  for  any  insulating  purpose  to 
which  its  other  characteristics  render  it  adaptable. 

The  principal  features  to  be  considered  in  selecting  mica 
for  any  particular  insulating  purpose  are  cleavage,  flexibiUty, 
softness  and  cost.  As  regards  the  latter,  amber  mica  is  by 
far  the  most  expensive.  It  is  also  more  difficult  to  cleave 
into  thin  laminse  ;  there  is  considerable  waste  in  cleavage  and 
a  marked  tendency  for  the  laminre  to  split,  so  as  to  form 
"  heels  " — i.e.,  there  is  considerable  difference  in  the  thick- 
ness of  opposite  edges  of  the  same  sheet. 

The  harder  varieties  are  cheaper,  and  cleave  more  readily  ; 
in  fact,  in  general  the  harder  the  mica  the  cheaper  the  cost 
of  cleavage  and  the  less  the  waste.  These  varieties  can  be 
split  economically  as  thin  as  -0005  in.,  or  about  half  the 
thickness  of  the  usual  amber  splittings. 

As  regards  hardness,  the  micas  can  be  classified  as  follows, 
starting  with  the  softest : — Amber  ;  green  (the  variety 
known  as  soft  Madras  green)  ;  ruby,  white,  India  ;  green, 
U.S.A.  In  addition  to  this  classification,  various  trade 
terms  are  sometimes  introduced  by  suppliei-s  to  mark  special 
consignments. 

It  should  be  noted  that  while  the  amber  mica  is  con- 
sistently softer  than  the  other  varieties,  the  difference  in 
hardness  between  it  and  the  softest  of  the  green  micas  is  not 
great.  Further,  samples  of  white  mica,  quite  as  soft  as 
Madras  green,  can  sometimes  be  obtained  and  vice-i-ersti. 
But  while  experts  are  able  to  judge  this  by  merely  handling 
the  material,  the  above  classification  is,  in  general,  a  fairly 
good  guide  to  a  purchaser. 

Regarding  the  mottled  mica  noted  above,  this  is  frequently 
avoided  by  purchasers  under  the  mistaken  idea  that  the 
insulating  properties  must  necessarily  be  poor.  In  the  vast 
majority  of  cases,  however,  this  is  by  no  means  the  case,  and 
very  rarely  is  there  found  to  be  any  appreciable  difference 
in  insulating  value  between  the  clear  and  mottled  portions  of 
the  same  sheet.  The  discolouration  in  some  cases  has  been 
caused  by  the  action  of  radio-active  substances,  in  others  it 
is  due  to  the  presence  of  microscopic  quantities  of  organic 
material  enclosed  between  lamina',  and  in  others,  again,  to 
slight  traces  of  inorganic  deposit. 

Mica  is  obtained  from  the  mines  in  rough  flakes  encrusted 
in  schist,  the  latter  being  trimmed  away  with  the  fingera  or 
by  knife  or  machine  on  the  spot.  The  sheets  are  graded 
into  sizes  varying  from  a  few  square  inches  to  100  sq.  in. 
and  upwards  in  area,  and  in  thicknesses  varying  from  about 
1*5  in.  to  \  in.  They  are  further  graded  and  shipped  as 
"  knife  "  or  "  thumb "  trimmed,  as  the  case  may  be,  the 
former  best  lending  itself  to  further  cleavage. 

The  cost  of  raw  mica  of  any  variety  varies  enormously 
with  size,  f.//.,  soft  green  mica  of  approximately  3  sq.  in. 
of  superficial  area  can  be  bought  as  cheaply  as  5d. 
per  lb.,  whereas  pieces  of  30  sq.  in.  will  cost  as  much  as 
6s.  per  lb. 

It  will  be  readily  seen  that  the  most  economical  size  of 
raw  mica  to  purchase  depends  on  the  use  to  which  it  is  to  be 
put.  When  the  lamina;  are  to  be  built  into  sheets,  as  is 
usually  the  case,  it  becomes  a  compromise  between  the  cost  of 
splitting  and  building  and  the  initial  cost  of  the  raw  mica. 
The  cost  of  raw  amber  mica  runs  approximately  from  three  to 
four  times  that  of  soft  green. 

For  the  bulk  of  work  where  the  harder  varieties  of  mica 
are  used,  two  sizes  have  become  practically  universal,  and  are 
known  as  No.  5  and  No.  6  respectively.  These  sizes  are  of 
irregular  shape,  and  are  of  such  an  area  that  from  No.  5 
mica  a  circle  having  a  diameter  of  about  2  in.,  and  from 
No.  6  a  circle  of  about  1\  in.,  may  be  cut. 

Large  sizes  are  used  for  special  purposes,  as  wiU  be  noted 
later.  Amber  mica  is  ordinarily  sold  in  sizes  varying  from 
6  to  10  sq.  in. 
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Many  users  purcliuse  their  mica  already  split  into  laminiu 
of  a  thickness  suitaido  for  buililinf^  into  sheets,  others  prefer 
to  split  it  themselves.  Sometimes  this  is  clone  by  machine, 
hut  more  usually  by  knife  in  the  hands  of  <(irl  workers. 

[t  is  not  generally  appreciated  that  mica  is  capable  of 
nhsorbini;  considerable  c|uantitie8  of  water,  oil,  Ac.  ;  in  fact, 
nearly  all  raw'  mica  contains  considerable  moisture  absorbed 
l)et\v('en  its  laniinie.  Similarly  it  will  readily  absorb  oil  by 
capillary  aiiion  ulonf;  the  surfaces  of  the  lamina'. 

The  effect  of  moisture  between  th(!  laminic  is  to  apparently 
increase  the  llexibility — a  characteristic  that  is  liable  to  be 
mistaken  for  softness — the  resilience  is  destroyed,  and  the 
mica  assumes  a  talc-like  nature.  As  regards  softness,  while 
a  comparison  of  difTerent  iiualities  ot  mica  can  be  obtained 
by  testing  with  a  hardened  "  s<;raper,"  an  expert  can  form  a 
good  idea  by  the  mere  feel  of  the  material. 

Mica  is  unalTected  by  heat  until  a  temperature  of  several 
hundred  degrees  centigrade  is  reached.  The  harder  varieties 
then  undergo  a  remarkable  c^hange.  The  lamiiue  separate, 
giving  a  very  flexible  and  soft  character  to  the  niicii,  which 
tends  t(i  disintegrate  into  very  small  scales  or  flakes.  Some 
attempts  have  been  made  to  utilise  this  softening  effect 
produced  by  "annealing"  mica,  as  will  be  noted  later.  Amber 
mi(^a  is  much  less  affected  than  the  other  varieties,  j)0ssibly 
because  it  contains  less  water  in  its  composition. 

Mica  is  generally  employed  built  up  into  large  sheets  from 
small  splittings  in  the  manner  described  later.  Block  mica 
and  splittings  without  any  adhesive  cement  have  only  a 
restricted  iipplication  on  account  of  the  limited  area  of  the 
sheets.  For  small  insulating  washers,  and  to  some  extent 
for  commutator  work,  mica  in  its  pure  form  is  used,  and 
this  will  be  considered  at  greater  length  in  dealing  with 
conunutiitor  insulation. 

2.  Mica  Piudiit'/s. — Foi'  moat  purposes  where  mica  is 
emjjloyed  as  an  insulator,  it  is  first  necessary  to  build  it  up 
into  one  of  the  following  forms  : — 

Stiff  flat  plates  of  various  thicknesses. 

Flexible  sheets. 

Sheets  made  up  of  a  combination  of  mica  witii  paper  or 
cloth. 

In  eacli  of  these  forms  the  process  of  manufacture  is 
similar,  in  tliat  small  mica  splittings  are  cemented  together  in 
layers  by  means  of  a  suitable  insulating  varnish. 

The  mica  splittings  vary  from  -dOO."!  in.  to  •002.')  in.  in 
thickness,  and  are  usually  of  the  No.  fi  or  Xo.  (>  size. 

When  specially  uniform  sheets  are  required,  mica  of 
rectangular  shape  is  employed,  otherwise  quite  irregular 
pieces  are  used  on  account  of  cheapness.  The  splittings  are 
overlapped  when  irregakir-shajx^d  pieces  are  used.  Each 
layer  as  it  is  built  up  is  sprayed  or  brushed  with  varnish, 
and  the  layers  are  so  ai  ranged  that  the  joints  are  broken. 

For  stiff  flat  plates  the  sheets  are  usually  built  up  with  a 
varnish  made  by  dissolving  shellac,  or  one  of  the  many 
similar  gums,  in  wood  alcohol  or  methylated  spirits.  When 
a  sufficient  number  of  layers  have  been  thus  prepared,  tfe 
sheets  are  heavily  compressed  in  a  steam-heated  press  to 
expel  the  sohent  and  excess  varnish.  When  cold,  they  are 
usually  milled  to  a  uniform  thickness.  I'lxcept  for  commu- 
tator work,  where  amber  mica  is  sometimes  employed,  the 
cheaper  green  or  white  mica  is  used  for  these  sheets.  The 
trade  term  "Micanite"is  generally  applied  to  mica  built 
up  in  this  form. 

Flexible  sheets  are  built  up  in  a  similar  manner,  except 
that  a  non-drying  varnish  is  employed  for  cementing  the 
lamiiue  together,  and  the  hot  pressing  is  omitted,  (ircater 
care  has  therefore  to  be  exercised  in  the  building,  so  as  to 
obtain  uniformity  in  the  thickness  of  the  sheet.  For  this 
work  also,  tlie  splittings  should  be  the  thinnest  possible. 

Insulating  sheets  composed  of  mica  and  paper  or  cloth 
are  prepared  by  cementing  one  or  more  layers  on  to  the 
paper  or  cloth  with  either  shellac  or  a  flexible  sticking 
varnish,  according  to  the  use  to  which  the  product  is  to  be 
applied. 

Great  care  must  be  exercised  in  the  choice  of  flexible 
varnish  to  be  used,  as  there  ai'e  a  number  of  preparations  on 
the  market  that  are  chemically  active  and  liable  to  attack 
any  copper  with  which  they  may  come  into  contact.  For 
mica  sheets  backed  in  this  manner  with  paper  or  cloth,  the 
thinnest  soft  green  splittings  are  best  empk)yed,  so  as  to 
give  the  most  flexible  product.    Scrap  and  powdered  mica  are 


used  to  some  extent  in  the  preparation  of  many  of  the  lire- 
proof  insulating  compositions  sold  in  the  form  of  bushings, 
strain  insulators,  arc  shields,  itc. 

;{.  Commutalor  Mica. — For  the  insulating  of  commutator 
segments  from  one  another,  mica  is  almost  invariably  used, 
and  also,  with  few  exceptions,  for  the  insulating  bushing.^ 
between  the  segments  and  supporting  frame. 

(Considering  first  the  insulating  of  the  segrnents,  the  mica 
sheets  employed  are  usually  from  'OiO  in.  to  -03.5  in.  thick. 
Unless  the  mica  is  milled  out  between  the  copper  segments 
on  the  wearing  face  in  the  manner  referred  to  later,  it  is 
necessary  to  use  a  quality  of  mica  that  will  be  as  soft  as,  or 
softer  than  the  copper  itself,  otherwise  there  will  be  uneven 
wearing  of  the  conunutator,  ultimately  resulting  in  high 
mica  and  destructive  sparking  under  the  brushes.  The 
safest  plan  is,  of  course,  to  use  amber  mica,  but  this  entails 
high  cost,  and  the  softer  green  micas  are  now  very  largely 
employed  with,  on  the  whole,  satisfactory  results.  In  the 
case  of  large  machines,  it  becomes  possible  to  make  up  the 
insulating  sheets  with  the  wearing  surfaces  only  of  amber 
mica,  and  the  remainder  of  green  or  white  mica,  the  increase 
in  expense  over  sheets  made  up  entirely  with  hard  mica  not 
then  being  very  great. 

(.'onsiderable  difference  of  opinion  exists  as  to  the  relative 
merits  of  "pure  "  mica  and  built  up  mica  for  the  insulating 
of  commutator  segments.  JFany  engineers  maintain  that  in 
cases  where  oil  has  crept  on  to  the  commutator,  pitting 
of  the  insulation  between  bars  has  rapidly  resulted  when  the 
insulation  has  consisted  of  built-up  mica,  whereas  pure  mica 
has  withstood  such  deterioration  fairly  well.  It  is  the 
writers'  experience,  however,  that  in  this  respect  there  is 
very  little  to  choose  between  built-up  mica — when  well  made 
^and  pure  mica.  Deterioration  is  bound  to  occur  in  either 
case  when  oil  is  present  on  the  surface  of  the  commutator, 
and  the  prevention  of  this  class  of  trouble  can  only  be 
effected  by  keeping  oil  off  the  commutator  by  means  of  pro- 
perly designed  bearings  and  oil  throwers. 

Another  objection  put  forward  to  the  use  of  built-up  mica 
is  that  the  small  pieces  composing  it  are  liable  to  work  loose 
and  creep  up  from  between  the  bars.  While  this  may 
happen  with  poorly  manufactured  material,  experience  does 
not  show  it  to  be  the  case  where  the  insulation  has  been 
properly  prepared. 

In  the  case  of  large  machines  the  question  resolves  itself, 
as  it  then  becomes  impossilile  to  obtain  pure  mica  in  sheets 
sufficiently  large  for  the  purpose,  and  there  is  no  alternative 
to  the  use  of  built-up  sheets. 

As  a  commercial  proposition  where  the  segments  are  longer 
than  about  12  in.,  a  pure  mica  insulation  is  impossible. 
When  the  segments  are  small,  say,  not  longer  than  about 
f  in.,  economy  favours  the  use  of  pure  mica,  the  strips  being 
sawn  or  punched  out  of  the  raw  block.  When  this  is  done 
the  increase  in  cost  due  to  the  large  mica  is  more  than  com- 
pensated for  by  the  saving  in  the  building,  pressing  and 
milling. 

Tlie  one  great  advantage  that  well  built-up  mica  pos- 
sesses over  the  pure  sheet,  is  that  it  ensures  uniformity  of 
wear,  the  splittings  being  thoroughly  well  mixed. 

With  pure  mica  it  is  impossible  to  ensure  that  all  the 
segments  w'ill  be  of  equal  softness,  and  even  in  the  same 
sheet  hard  spots  will  often  occur. 

The  principal  feature  in  the  manufacture  of  the  hard 
sheets  of  built-up  mica  for  commutator  segments  is  the 
pr  s-ing.  The  pressure  employed  should  be  as  great  as 
possible,  and  the  tempt  vature  sufficiently  high  to  expel  all 
traces  ot  solvent.  The  amount  of  shellac  or  other  insulat- 
ing cement  left  in  the  linished  segment  should  not  exceed 
10  per  cent,  by  weight ;  5  per  cent,  is  sometimes  attained. 

Where  pure  mica  segments  are  used,  improved  wearing  is 
obtained  by  dividing  the  sheets,  after  these  are  cut  to  size, 
into  as  many  thin  laminit  as  possible,  and  reassembling  to 
the  thicknesses  required  before  placing  into  position  between 
the  copper  bars. 

"  High  mica "  will  occasionally  occur  in  practice  what- 
ever kind  and  quality  is  used,  and  it  is  now  common 
practice  to  mill  down  the  mica  about  A  in.  below  the  wear- 
ing surface  of  the  copper  of  the  finished  commutator.  This 
may  appear  to  involve  some  risk  of  trouble  due  to  the 
lodgment  of  dirt  in  the  channels  thus  "made.  In  actual 
practice,    however,  trouble   of    this   kind   is   scarcely  ever 
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experienced,  aud  the  only  drawbacks  to  the  practice  are 
some  slight  tendency  to  cause  "  chattering  "  of  the  brushes 
and  the  necessity  of  re-millinji  the  ducts  from  time  to  time. 

For  very  high-speed  commutators  rectangular  strips  of 
considerable  size  have  frequently  to  be  employed  in  the 
building-up  of  the  mica  sheet,  the  strips  being  arranged  so 
that  their  ends  are  held  in  place  under  the  shrink  rings  oi- 
bands  around  the  commutator.  If  this  is  not  done  the 
cement  and  the  friction  of  the  surfaces  may  not  be 
sufficient  to  prevent  the  mica  being  forced  out  from  between 
the  bars. 

{To  be  comliided.) 


THE    BRITISH    ASSOCIATION.-III. 


Ox  Monday,  September  flth,  in  Section  B  (Chemistry),  the 
Committee  on  Electro-Analysis  submitted  an  interim  report, 
stating  that  the  work  was  still  in  progress.  In  Section  (t, 
a  discussion  on  the  Gas  Turbine  was  opened  by  Dr.  Dugald 
Clerk,  -whose  paper  is  reproduced  in  abstract  below.  An 
experimental  investigation  of  the  Transmission  of  Heat  was 
described  by  ])r.  C.  N.  Laxdkr  and  Prof.  Petavel,  to 
which  we  shall  refer  later,  the  data  relating  to  the  insulating 
of  steam  pipes  being  of  interest.  Dr.  J.  G.  Gray  and  jSIr. 
(J.  BuRxsiDE  treated  of  some  new  gyroscopic  apparatus. 

On  Tuesday  .Mr.  H.  A.  Mavor  presented  to  Section  G 
an  interesting  paper  on  "  ilarine  Propulsion  by  Electrical 
Transmission,"  which  he  summarised  with  a  degree  of  wit 
and  humour  that  rendered  the  hearing  exceptionally 
enjoyable.  Below  we  abstract  his  paper  at  considerable 
length,  together  with  the  discussion. 

The  nest  paper  was  by  Mr.  Axei,  Welix  "  On 
Lifeboats  on  Ocean-going  Ships."  He  provides  electric 
motors  for  hoisting  the  boats  inboard  again  after  a  drill 
(they  weigh  from  three  tons  upwards,  and  have  to  be  lifted  in 
some  cases  70  ft.  above  the  water).  They  are  lowered  on 
the  brake.  The  paper  was  effectively  presented,  and  a  very 
fine  set  of  models  was  shown  in  the  ante- room. 

In  Section  (i  on  "Wednesday,  September  11th,  before 
commencing  the  regular  business  of  the  meeting,  the 
Presidext  (Dr.  Barr)  announced  that  subscriptions  for  the 
proposed  memorial  to  Lord  Kelvin  in  Westminster  Abbey 
had  been  coming  in  from  all  quarters  of  the  globe,  and  it 
was  now  possible  to  make  definite  arrangements  for  a  stained 
glass  window,  through  which  the  light  would  fall  upon  the 
grave  of  Lord  Kelvin.  The  Dean  and  Chapter  of  the 
Abbey  had  already  agreed  to  this  proposal. 

The  Presidext  moved  that  the  hearty  congratulations  of 
the  Section  be  extended  to  Sir  Wm.  White,  K.C.B.,  F.R.S., 
on  his  election  as  President  of  the  British  Association  for 
nest  year's  meeting  at  Birmingham.  He  felt  that  the 
Section  was  also  to  be  congratulated  on  being  represented  in 
the  highest  office  by  such  an  eminent  and  devoted  member, 
and  nest  year's  meeting  should  prove  to  be  a  memorable  one 
to  engineers. 

Prof.  Coker  then  read  his  paper  on  "The  Determina- 
of  the  Stresses  in  Springs  and  other  Bodies  by  Optical  and 
Electrical  Jlethods."  The  optical  method  was  to  eshibit, 
by  means  of  models  made  of  xylonite  or  other  sufficiently 
transparent  material,  the  distribution  of  stresses  in  plat«  and 
volute  springs,  and  the  paper  was  illustrated  by  lantern 
slides  which  showed  the  stresses  in  a  wonderfully  satisfac- 
tory manner. 

The  second  method  was  to  eshibit  the  stresses  in  various 
parts  of  an  actual  steel  I-beam  by  a  very  delicate  determina- 
tion of  the  changes  of  temperature  in  the  various  parts  of 
the  beam.  In  the  electrical  (temperature)  method  he  could 
measure  exactly  to  ..i,,  of  a  degree.  A  very  thin  layer  of 
varnish  or  paper  was  used  as  insulation  between  the  thermo- 
couple and  the  scraped  steel  surface  of  the  beam  being 
tested. 

The  next  paper  was  by  Mr.  Bernard  P.  Haioh, 
of  the  Glasgow  University,  on  experiments  carried  out  there. 
The  paper  was  entitled  "  Alternatuig  Load  Tests."  but  the 
loads  were  really  repeated  tension  stresses,  the  wires  not 
being  subject  to  compression. 


The  tests  were  not  prolonged  fatigue  tests,  though  these  may 
be  undertaken  with  the  same  apparatus,  but  were  directed  to 
ascertaining  the  effect  of  loads  of  uniform  magnitude  being 
repeated  with  high  frequency  over  quite  a  short  period. 

The  apparatus  for  applying  the  stress  to  vires  of  small 
diameter,  which  was  shown  at  work  upon  the  lecture  table, 
was  an  electromagnet  supplied  with  alternating  current. 

It  was  found  that  stresses  upon  mild  steel  wire  amounting 
to  10  per  cent,  less  than  the  real  elastic  limit  could  be 
repeated  2,000,000  times  without  elongation  of  the  specimen, 
but  if  the  full  elastic  limit  were  repeatedly  applied,  extension 
at  once  took  place.  Hard  steel  wire  such  as  i<  used  in  steel 
wire  ropes  was  found  to  show  the  least  susceptibility  to 
repetition  of  the  safe  loac?,  being  nearly  as  strong  under 
repeated  loads  as  under  on  e  normal  load. 

This  method  appears  to  offer  immense  possibilities  for 
fatigue  aud  vibration  tests  upon  all  sorts  of  materials.  A 
device  on  similar  lines  invented  by  Prof.  Kapp  was  described 
in  our  issues  of  January  li'th  and  .lune  I'lst,  11112. 

Prof.  Erxest  Wilsox  nest  read  a  paper  on  "  Exposure 
Tests  of  Light  Aluminium  Alloys,"  showing  the  loss  of 
electrical  conductivity  in  wires  exposed  for  long  periods  on 
the  roof  of  King's  College.  The  results  were  by  no  means 
encouraging  for  the  use  of  aluminium  for  electrical  con- 
ductors.    An  abstract  of  the  paper  appears  on  a  later  jiage. 

The  next  paper,  by  Mr.  R.  S.  Whipple,  of  the  Cambridge 
Scientific  Instrument  Co.,  on  the  Eery  bomb  calorimeter,  is 
of  great  interest  to  all  buyers  of*  coal,  especially  central 
station  engineers.  This  very  accurate  and  handy  instniment 
was  shown  on  the  lecture  table,  the  readings  being  thrown 
)>y  a  mirror  on  to  a  large  scale  for  the  demonstration.  It 
was  shown  that  by  its  use  the  fuel  value  of  any  coal  could 
be  ascertained  in  five  minutes. 

The  next  paper  was  by  Dr.  T.  F.  Wall  on  "The 
Hysteresis  Loss  in  Iron  due  to  a  Combined  Pulsating 
and  Rotating  Magnetic  Field,"  and  was  ably  summarised 
in  the  absence  of  the  author  by  Prof.  G.  W.  U.  Howe. 

A  report  on  "The  Importance  of  Previous  Magnetic 
History  to  Engineers,"  was  passed  over  in  the  absence  of 
the  author,  only  the  title  being  read,  and  this  only  just  left 
time,  in  a  busy  morning,  for  a  beautiful  demonstration  by 
j\Ir.  C.  E.  Larard  with  the  kineniatograph  at  the  Palace 
Electric  Theatre.  Mr.  Larard  showed  on  the  kinematograph 
and  described  torsional  and  extension  tests  in  a  Wicksteed 
testing  machine.  He  also  showed  autographic  test  diagrams 
extending  over  long  periods.  By  extending  the  time  of  the 
test  to  10  hours,  the  yield  point  almost  disappears,  a  diagram 
being  obtained  which  is  almost  a  regular  curve. 

The  test  exhibited  on  steel  test  pieces  of  3  in.  diameter 
extended  for  upwards  of  half  an  hour,  and  by  means  of  the 
kineniatograph  15,000  photographs  were  taken.  The 
behaviour  of  a  square  bar  being  twisted  to  destruction  was 
very  striking,  and  in  all  cases  the  enlarged  views  of  the 
test  piece  itself  under  the  test  were  of  quite  extraordinary 
interest  and  beauty.  LTnfortunately,  the  hour  was  late  and 
the  audience  small. 

An  extended  use  of  the  kinematograph  for  scientific 
demonstrations  would  not  only  assist  the  man  in  the  street 
to  understand  many  difficult  problems,  but  iwould  also 
nndoubtedly  disclose  to  the  man  of  science  many  important 
features  of  the  experiment  which  otherwise  he  might  miss. 

At  the  conclusion  of  the  meetings  of  Section  G,  Mr. 
Chas.  Hawksley  moved  a  vote  of  thanks  to  Dr.  Archibald 
Barr  for  so  ably  presiding  over  the  meetings,  and  congratu- 
lated him  on  their  marked  success.  The  vote  was  carried 
with  loud  apjilause. 

The  whole  of  a  very  full  programme  of  papers  of  a  very 
valuable  character  had  been  worked  through  with  the 
minimum  of  "  drive  "  and  hurry,  and  the  only  drawback  to 
Dr.  Barr's  presidency  was  that  he  did  not  allow  himself  time 
to  contribute  at  any  great  length  to  the  discussion. 


Note  on  tlie  Gas  Turbine. 

By  Dugald  Clerk,  D.Sc,  F.R.S.,  M.Iust.C.E. 
iSertion  G.  AUfi-act.) 
Maxy  attempts  havfi  been  made  to  produce  a  commercial  ffas 
turbine.  So  far,  no  attempt  has  succeeded  ;  the  practical  difficulties 
have  proved  to  be  too  serious.  Much  useful  knowledge,  however, 
has  been  obtained  by  able  and  adventurous  experimenters.  The  late 
M.  Rene  Armengaud,  together  with  M.  Lemale,  built  in  1906  two 
experimental   gas  turbines  of  the  constant-pressure  type,  one  of 
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which  developed  30  li.li.P.  and  tlic  other  liOO  u.ll.P.  A  gas  turbine 
of  the  explosion  type,  without  comprensioD,  wa»  built  by  M. 
Karovodine,  in  l'J07.  It  jrave  \'t''  ii.ii.P.  at  10,000  u.i'.M.  Recently 
the  explosion  type  has  been  studied  by  Mr.  Hans  Ilolzwarth,  who 
has  built  a  gas  turbine  of  a  rated  power  of  1,000  n.p.,  the  wheel  of 
which  rotates  at  :!,000  b.I'.m. 

In  a  paper  written  by  M.  RC'd(-  Armingaud,  and  published  in 
r«.«.sv>;-'.«  Mai/a:inr  in  January,  l!i07,  the  inventor  (rives  an  interesting 
account  of  his  experimental  work  on  the  constant-pressure  turbine. 
A  small  experimental  machine,  it  appears,  was  made  by  altering  a 
De  Laval  steam  turbine  of  25  ii.p.,  so  as  to  operate  it  with  com- 
pressed air  instead  of  steam.  The  air  was  sujiplied  at  the  desired 
pressure  from  a  high-speed  compressor,  whose  etliciency  had  been 
carefully  determined.  The  compressed  air  was  passed  into  a  com- 
bustion chamber  with  measured  quantities  of  gasoline  vajjour,  and 
the  mixture  was  ignited  as  it  entered  the  chamber  by  an  incandes- 
cent platinum  wire.  The  combustion  was  then  maintained  con- 
tinuously at  a  constant  pressure.  The  combustion  chamber  was 
lined  with  refractory  material,  ultimately  carborundum,  and  a 
temperature  of  about  l,'<0ii''  C.  was  maintained  at  the  Same,  but 
the  mean  temperature  of  the  discharging  gaseous  contents  of  the 
chamber  was  reduced  to  4(10°  C.  by  the  admixture  of  steam  under 
pressure.  This  steam  was  generated  in  a  coil  embedded  in  a 
portion  of  the  combustion  chamber.  The  working  fluid  thus  con- 
sisted of  a  mixture  of  products  of  combustion  and  steam  at  the  low 
temperature  of  400°  C.  The  constant  pressure  maintained  in  the 
combustion  chamber  was  about  10  atmospheres,  and  the  hot  gases 
were  allowed  to  expand  through  a  conical  Laval  jet  in  which  the 
expansion  produced  a  high  velocity,  and  reduced  the  temperature  of 
the  fluid.  At  this  reduced  temperature  and  high  velocity  the  gases 
impinged  upon  the  Laval  wheel,  and  rotated  the  wheel  in  the  same 
way  as  steam  would  have  done.  The  experiments  showed  that 
under  these  conditions  the  total  power  obtained  from  the  tnrbine 
separate  from  the  compressor  was  double  that  necessary  in  drive  the 
compressor. 

In  the  large  300-h.p.  turbine  the  first  part  of  the  combustion 
cham1>er  was  lined  with  carborundum,  backed  by  sand,  but  the 
second  part  was  surrounded  by  a  coil  through  which  water  waa 
circulated.  The  water  kept  the  temperature  of  the  combustion 
chamber  within  safe  limits,  and  after  absorbing  heat,  it  passed  also 
around  the  jet  nozzle,  and  was  discharged  into  the  passage  leading 
to  the  jet,  and  there  converted  into  steam  by  the  hot  gases.  A 
mixture  of  products  of  combustion  and  steam  thus  impinged  upon 
the  turbine  wheel.  The  expanding  jet  was  arranged  to  convert  the 
whole  of  the  energy  into  motion  before  the  fluid  struck  the  wheel ; 
the  temperature  was  thus  reduced  to  a  minimum  before  the  gases 
touched  the  blades.  Notwithstanding  this,  the  wheel  itself  had 
passages  through  which  cooling  water  flowed,  and  each  blade  was 
supplied  with  a  hollow  into  which  water  found  its  way.  In  the 
large  turbine  the  compressor  was  mounted  on  the  turbine  spindle  ; 
it  was  of  the  Rateau  type,  and  consisted  of  an  inverted  turbine  of 
four  stages,  which  delivered  the  compressed  air  finally  to  the  com- 
bustion chamber  at  a  pressure  of  111' lb.  per  sq.  in.  absolute.  The 
efiiciency  of  this  turbine  compressor  was  found  to  be  about  li.")  per 
cent.  The  total  efficiency  of  the  combined  turbine  and  compressor 
was  low,  as  the  fuel  consumption  amounted  to  nearly  3!i  lb.  of 
petrol  per  B.H.P.-hour.  An  ordinary  petrol  engine  with  a 
moderate  compression  can  readily  give  its  power  at  the  rate  of 
0".5  lb.  of  petrol  per  B.H.p.-hour.  The  combined  turbine  and 
compressor  was  stated  to  have  run  at  4,000  b.p.m.,  and  to  have 
developed  300  n.P.  over  and  above  the  negative  work  absorbed  by 
the  compressor.  Notwithstanding  the  high  fuel  consumption,  it 
was  a  notable  achievement  to  obtain  300  ri.p.  from  an  internal  • 
combustion  turbine  under  any  circumstances,  and  had  it  not  been 
for  the  untimely  death  of  M.  Armengaud  this  turbine  might  have 
been  greatly  advanced. 

The  explosion  gas  turbine  invented  by  M.  Karovodine  was 
exceedingly  ingenious.  It  contained  four  explosion  chambers 
having  four  jets  actuating  a  single  turbine  wheel,  which  wheel  was 
of  the  Laval  type,  about  0  in.  diameter,  having  a  speed  of  10,000 
it.p.M.  The  explosion  chambers  were  vertical,  and  had  a  water 
jacket  surrounding  the  lower  end.  The  upper  portion  contained 
the  igniting  plug  on  -one  side,  and  the  discharge  pipe  con- 
necting with  the  expanding  jet  on  the  other.  In  the  lower  water- 
jacketed  part  there  was  provided  a  circular  cover,  held  in  place  by 
a  screwed  cap.  This  circular  plate  was  perforated  with  many  holes, 
and  it  carried  a  light  steel  plate  valve  of  the  flap  or  hinging  type, 
which  pulled  down  by  a  spring  contained  within  the  admission 
passage.  This  spring  could  be  adjusted,  and  the  lift  of  the  valve 
was  regulated  by  means  of  a  set  screw  passing  diagonally  through 
the  water  jacket.  Air  was  admitted  at  one  side  by  a  pipe  leading 
into  the  valve  inlet  chamber,  and  a  corresponding  passage  or  pipe 
admitted  petrol  and  air  or  gas  to  mix  with  the  air  before  reaching 
the  thin  plate  valve.  Adjusting  contrivances  were  supplied  in  both 
air  and  fuel  ducts.  To  start  the  apparatus,  an  air  blast  was  forced 
through  the  valve,  carrying  with  it  sufficient  petrol  vapour 
to  make  the  mixture  explosive.  The  electrical  igniter  was 
started,  nnd  the  spark  kept  passing  continuously.  Whenever 
the  inflammable  mixture  reached  the  upper  part  of  the 
combustion  chamber  ignition  took  place,  and  the  pressure 
rose  in  the  ordinary  way,  due  to  gaseous  explosion.  The 
gases  were  then  discharged  through  the  pipe  and  nozzle  on  to  the 
Laval  wheel.  The  cooling  of  the  flame  after  explosion  and  the 
momentum  of  the  moving  gas  column  reduced  the  pressure  within 
the  explosion  chamber  to  about  2  lb.  per  sq.  in.  below  atmosphere. 
Air  and  petrol  vapour  then  flowed  in  to  fill  up  the  chamber,  aud  as 
soon  as  the  mixture  reached  the  igniter,  explosion  again  occurred. 
In  this  way  a  series  of  explosions  was  automatically  obtained,  and  a 
series  of  gaseous  discharges  was  made  upon  the  turbine  wheel. 
Diagrams   taken   from  the   explosion   chamber  showed  a  fall  in 


pressure  during  suction  of  2  lb.  per  eq.  in. ;  ignition  occurred  while 
the  pressure  was  low,  and  the  pressure  rapidly  rose  to  about 
1 ',  atmospheres  absolute.  The  pressure  propelling  the  gas  column 
and  jet  was  thus  only  5  lb.  per  eq.  in.  above  atmosphere.  The 
pressure  rapidly  fell,  and  the  whole  process  was  repeated  again. 
According  to  the  diagrams  taken,  a  complete  oscillation  required 
about  0'026  second,  so  that  about  40  explosions  per  second  were 
obtained. 

Mr.  Suplee,  in  his  interesting  work  upon  the  gas  turbine,  describes 
experiments  made  by  M.  IJaudezat  on  a  turbine  of  this  type.  The 
volume  of  one  chamber  was  2.W  cb.  cm.  Each  nozzle  was  3  m.  long 
and  1';  mm.  diameter.  The  wheel  itself  was  ir)0  mm.  in  diameter,  or 
'i''J  in.  It  made  10.000  k.p.ji.,  corresponding  to  a  perimeter  velocity 
of  78i  metres,  or  2.")8  ft.  per  second. 

This  experiment  gave  ll!  li.ir.p.,  and  Mr.  Suplee  takes  the  wheel 
and  journal  friction  as  O'.'i  ii.p.,  so  that  the  equivalent  power  was 
21  I. II  p.  The  fuel  consumption  was  nearly  (J  .5  lb.  per  n.ii.p.-honr. 
The  little  explosion  turbine  thus  consumed  more  than  double  the 
petrol  reciuired  per  horse-power  by  the  large  constant-pressure 
turbine. 

The  large  Holzwarth  gas  tnrbine  also  operates  on  the  explosion 
principle,  but  the  construction  and  action  is  very  different  from 
that  of  M.  Karovodine.  The  turbine  in  general  arrangement 
outwardly  resembles  the  Curtis  steam  turbine,  in  that  the  turbine 
wheel  rotates  in  a  horizontal  plane,  the  spindle  or  shaft  is  vertical 
and  a  dynamo  is  mounted  on  this  spindle  above  the  turbine.  In 
the  Holzwarth  turbine  ten  comDustion  chambers  are  provided,  each 
of  a  pear  or  bag  shape.  They  are  arranged  in  a  circle  around  the 
wheel,  and  are  cast  so  as  to  form  the  base  of  the  machine.  The 
wheel  is  of  the  Curtis  type,  with  two  rows  of  moving  and  one  row 
of  stationary  blades.  Mr.  Holzwarth  does  not  give  the  dimensions 
of  his  turbine  wheel,  but  from  the  drawings  and  some  of  the 
velocities  given  by  him  it  appears  to  be  about  1  m.  in  external 
diameter.  The  lower  part  of  each  combustion  chamber  carries  gas 
and  air  inlet  valves,  and  the  upper  part  carries  a  nozzle  arranged 
to  cause  the  gases  to  impinge  upon  the  first  row  of  moving  blades. 
This  nozzle  is  connected  to  and  disconnected  from  the  combustion 
chamber  by  means  of  an  ingeniously  operated  valve.  The  explosion 
chambers  are  charged  with  a  mixture  of  gas  and  air,  which  appears 
to  attain  a  pressure  of  about  two  atmospheres  within  the  chamber 
before  explosion.  The  air  and  gas  are  supplied  under  sufficient 
pressure  from  turbine  compressors,  actuated  by  steam  raised  from 
the  waste  heat  of  the  explosion  and  the  gases  of  combustion,  so 
that  whatever  work  is  done  in  compression  is  obtained  by  this 
regenerative  action,  and  does  not  put  any  negative  work  upon  the 
turbine  itself.  The  combustion  chambers  are  fired  in  series,  by 
means  of  high-tension  jump  spark  ignition.  The  action  is  as 
follows  :  Air  is  caused  to  flow  through  the  combustion  chamber  to 
sweep  out  the  products  of  the  previous  explosion,  and  also  to  assist 
in  cooling  the  wheel  by  impinging  upon  it.  The  nozzle  valve  is 
closed,  then  gas  is  forced  in  to  produce  the  explosive  mixture,  (las 
and  air  valves  are  both  closed,  and  the  electric  spark  is  passed.  The 
pressure  of  the  explosion  opens  the  nozzle  valve,  and  the  gases 
acquire  velocity  within  the  nozzle,  the  temperature  falls,  and  the 
high-velocity  lower  temperature  gases  impinge  upon  the  wheel.  As 
the  pressure  falls,  the  nozzle  valve  gradually  closes,  but  remains 
open  until  the  s<!avenging  and  cooling  current  has  been  passed 
through.  When  closed,  the  charging  proceeds  and  explosions  occur 
as  already  described. 

Many  practical  difficulties  were  found,  but  ultimately  the  tnrbine 
was  operated  by  producer  gas  made  from  coke.  It  was  found  that 
when  all  10  chambers  were  in  operation  the  maximum  pressure  on 
explosion  which  could  be  obtained  with  the  best  mixture  was  only 
about  45  lb.  above  atmosphere.  Using  five  combustion  chambers, 
the  best  explosion  pressure  varied  between  80  lb.  and  'JO  lb.  per 
sq.  in.  above  atmosphere  :  while  with  four  chambers,  the  highest 
result  obtained  was  105  lb.  per  sq.  in.  So  far  as  I  understand 
Mr.  Holzwarth  s  experiments,  the  highest  power  actually  obtained 
was  about  160  bh.p.  (according  to  latest  news,  now  450  h.p.).  In 
this  experiment  10  chambers  were  used,  giving  Hi  H.p.  each.  With 
five  chambers,  a  total  of  145  h.p.  was  obtained,  at  29  H.P.  per 
chamber  ;  and  with  four  chambers,  the  total  was  121  6  B.H.P.  at 
34  H.P.  per  chamber.  With  10  chambers  in  operation  the  power  fell 
to  about  one-half  per  chamber,  as  compared  with  four  chambers. 
From  these  experiments  Mr.  Holzwarth  came  to  the  conclusion  that 
the  successive  explosions  interfered  with  each  other,  and  prevented 
proper  charging  and  action.  Obviously  with  the  arrangements  used 
in  the  experiments,  10  chambers  were  inadmissible. 

Notwithstanding  the  unsatisfactory  results  of  those  experiments, 
Mr.  Holzwarth  is  to  be  congratulated  upon  his  courage  and  perse- 
verance in  attempting  to  solve  a  very  difficult  problem  on  so  large  a 
scale. 

The  existing  internal-combustion  engines  are  quite  satisfactory 
for  small  and  moderate  power  units  ;  but  the  weight  increases  so 
rapidly  with  increase  of  cylinier  diameter  that  large  units,  such  as 
20,000  H.P.  per  shaft,  easUy  attained  by  the  steam  turbine,  have 
proved  quite  impossible  for  the  reciprocating  gas  engine.  In  order 
to  apply  internal  combustion  for  the  parpose  of  such  large  units,  it 
appears  to  me  to  be  necessary  to  dispense  with  the  cylinder,  piston 
and  crank.  I  fear  that  this  cannot  be  done  on  the  lines  of  either 
constant-pressure  or  explosion  turbines  here  shortly  discussed.  The 
results  obtained  only  appear  to  shew  that  progress  can  hardly  be 
expected  on  the  lines  of  flame  impinging  on  turbine  blades,  either 
in  impulse  or  reaction  turbines.  Several  engineers  have  suggested 
the  use  of  explosion  to  give  water  velocity,  which  velocity  actuates 
a  water  turbine  in  some  form.  Mr.  Humphrey  figures  such  a  com- 
bined gas  and  water  turbine  ;  and  although  in  the  form  suggested 
by  him  the  conditions  required  too  cumbrous  a  machine,  yet  it  does 
seem  to  me  that  the  more  hopeful  line  is  to  use  explosion  snd 
expansion  to  give  water  velocity,  and  so  avoid  all  heat  difficulties 
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in  the  turbine  part  of  the  apparatus.  It  is  true  that  such  an 
arrangement  still  necessitates  a  reciprocating  mass  of  water,  but 
it  will  probably  be  found  that  e:reat  gain  in  weight  can  be 
obtained  by  the  suppression  of  the  piston,  connecting  rod,  engine 
frame  and  crank.  This  line  seems  to  me  to  be  a  much  more  hopeful 
one  than  any  scheme  involving  the  direct  contact  cf  flame  with 
turbine  blades. 


After  reading  his  paper,  De.  Ddgald  Cleek  said  that  Mr.  Holz- 
warth  had,  unfortunately,  been  unable  to  attend.  He  had,  however, 
telegraphed  to  him  that  morning  giving  the  latest  test  on  the  big  gas 
turbine  which  had  been  designed  for  1,000  H.p.     The  highest  brake 


Fig.  1. — Areangement  op  Machinery  in  TJS.  Collier 
"  Jupiter." 


horse-power  actually  realised  to  date  was  4r)0,  and  the  best  all-over 
efEciency  23  per  cent.,  but  it  was  not  stated  if  this  was  indicated  or 
on  the  brake.  Mr.  Holzwarth  referred  to  his  latest  published  tests 
as  being  dated  June  13th  this  year.  Dr.  Clerk  showed  sketches  of 
the  Armengaud  gas  turbine  referred  to  in  the  paper,  and  mentioned 
that  a  part  of  the  explosion  chamber  had  been  lined  with  cailio- 
rundum.  It  was  really  a  mixed  turbine,  highly  superheated  steam 
being  mixed  with  the  gas  resulting  from  the  explosions,  and  the 
mixture  being  projected  against  the  turbine  blades.  Dr.  Clerk's 
own  opinion  was  that  the  problem  was  most  likely  to  be  solvtd  by 
using  some  other  working  fluid  such  as,  for  instance,  water,  with 
the  gas. 

Sir  Wm.  White  said  that  no  one  would  like  to  go  back  to  tbe 
reciprocating  principle  for  big  marine  work,  the  control  and 
management  of  turbine  engines  at  sea  was  so  much  easier.  One 
had  only  to  compare  the  main  (turbine)  engine  room  of  the 
J\Itiiiritn;tiii  with  the  auxiliary  (reciprocating)  engine  room  to 
realise  the  vast  advantage  of  the  turbine,  especially  in  a  heavy  sea. 
With  regard  to  Diesel  engines,  he  had  lately  travelled  100  miles  in 
the  sister  ship  to  the  ,Srla?iditi.  and  could  not  help  admiring  the 
cleverness  of  the  Danish  engineers  in  overcoming  mechanical 
diflBculties.  He  agrefed  with  Dr.  Clerk  that  the  vanes  of  the 
turbine  must  not  be  subjected  to  high  temperatures. 

Prof.  Silvancs  P.  Thompson  said  a  temperature  of  1,800° 
was  impossible  for  metal  blades.  The  jet  should  be  reduced  below 
red-heat,  say  to  400°  F.  With  regard  to  the  carborundum  lining  to 
the  combustion  chamber,  he  would  have  thought  it  would  break  up 
under  the  repeated  blows  of  the  explosions  and  be  blown  amongst 
the  vanes.  He  understood  that  Mr.  Ferranti  was  working  at  the 
problem,  but  as  yet  he  knew  nothing  of  the  results. 

Sir  AlfeEd  Ewing,  F.R.S.,  endorsed  what  had  been  said  as  to 
the  enormous  advantages  of  turbine  driving  on  board  ship.     He 


thought  a  solution  of  the  problem  would  be  reached  most  speedily 
by  finding  a  new  material  for  the  turbine  blades. 

Dh.  Robert  Mond  referred  to  the  eplendid  perseverance  of  Mr. 
Holzwarth.  The  difficulties  to  be  overcome  were  immense  Mr. 
Herbert  Humphrey  had  tried  an  explosive  gas  engine  with  two 
cylinders  side  by  side  and  a  small  cylinder  between.  He  had  made 
an  attempt  with  a  separate  explosion  cylinder.  That  engine  required 
another  engine  to  turn  it  round.  In  his  opinion,  the  separate 
explosion  cylinder  was  no  good.  He  had  tried  a  rotatory  type  of 
engine,  but  the  diificulty  was  to  get  it  steam  tight.  When  it  was 
tightened  up  it  was  too  stiff  to  work.  He  believed  it  was  only  a 
question  of  time  till  they  had  the  steam  turbine  generally  at  work. 
The  engines  should  be  built  to  suit  the  ship  instead  of  the  ship  to 
suit  the  engines. 

Me.  F.  Samuelsun  thought  it  would  be  better  to  turn  our 
attention  to  improving  the  overall  efficiency  of  the  steam  turbine. 
With  steam  turbines,  an  overall  efficiency  of  18  per  cent,  to  20  per 
cent,  could  be  secured,  and  with  Diesel  engines,  30  per  cent.  Some 
considerable  advance  would  be  made  if  we  could  have  pressures  of 
400  lb.,  and  superheat  temperature  of  7.50°  F.  If  the  overall 
thermal  efficiency  could  be  brought  up  to  22  per  cent.,  it  would 
mean  20  per  cent,  saving  in  coal.  In  his  opinion  the  high  price  of 
oil  fuel  would  prevent  the  Diesel  engine  from  displacing  the 
steam  turbine,  which  he  regarded  as  likely  to  live  for  many 
years  yet. 

Dr.  Dugald  Clerk,  in  reply,  said  that  in  the  Holzwarth  com- 
bustion chamber,  there  was  no  very  definite  explosion.  It  was 
practically  maintained  at  constant  pressure.  Parsons  and  Curtis, 
and  other  turbine  inventors,  had  not  been  blind  to  the  advantages 
of  much  higher  pressures  and  temperatures  ;  but  it  had  been  found 
■that  the  cast-iron  casing  loses  its  "  nature,"  and  eventually  fails  at 
temperatures  over  600°  F.  It  was  necessary  to  realise  the  temperature 
of  the  steam  before  it  reached  the  turbine.  If  a  new  metal  could 
be  discovered  which  would  stand  the  temperatures  as  suggested 
by  Sir  Alfred  Ewing  (Sir  A.  Ewing  interjected  that  he 
did  not  say  "metal,"  but  "  substance")  the  problem  might  be  solved. 
After  all,  the  gas  engine  proper  would  be  difficult  to  displace.  Gas 
engines  were  now  being  made  up  to  1,500  H.p.  in  single  units.  The 
present  coal  supply  of  the  world  was  eleven  hundred  million  tons  a 
year,  and  the  oil  supply  only  4.5  million  tons,  or  not  much  more  than 
4  per  cent,  of  the  coal  supply,  and  it  must  not  be  overlooked  that 
of  that  quantity  ot  oil  a  large  proportion  was  used  for  lighting 
and  for  the  making  of  lubricants  and  for  other  purposes,  only  a 
small  proportion  being  used  for  oil  engines.  At  present  it  would 
require  far  more  than  all  the  oil  available  to  run  the  navies  of  the 
world  alone.  A  vote  of  thanks  to  Dr.  Dugald  Clerk  was  moved  by 
De.  Baer,  who  remarked  on  the  splendid  progress  already  made,  in 
spite  of  very  serious  difficulties. 


Marine  Fropnlsion  by  Electric  Transmission. 

By  Henry  A.  Mavoe. 

(^Section  6.     Aixtract.') 

At  the  Portsmouth  meeting  of  the  British  Association  in  September, 
1 '.'11,  the  present  writer  submitted  a  communication  on  ''Electric 
Drives  for  Screw  Propellers."  Since  that  date  some  further 
developments  have  occurred.  The  first  of  the  three  propositions  of 
which  details  were  given  has  been  superseded  by  an  ordinary 
reciprocating  engine  equipment.  The  second  proposition,  an  oil- 
electric  tank  barge  for  Canadian  service,  is  now  under  construction 
(the  details  of  the  machinery  equipment  form  part  of  this  com- 
munication). The  third  proposition  is  still  on  paper  only,  but  the 
United  States  Government  has  ordered  an  equipment  closely 
resembling  that  described.  This  equipment  has  been  constructed 
by  the  General  Electric  Co.,  of  America.  Descriptions  of  this  plant 
have  already  been  published  by  Mr.  W.  L.  R.  Emmet,  the  designer 
and  are  here  summarised. 
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Fig.  2. — Peefoemance  Curves,  U.SA.  Colliee  'Jupiter." 

The  Jupiter  is  one  of  three  colliers  being  buOt  for  the  United 
States  Government.  They  are  to  be  called  Cijdops,  Xeptune  and 
Jupiter.  The  Cyclops  is  equipped  with  reciprocating  engines,  the 
Xeptiine  with  a  steam  turbine  connected  to  the  propellers  by 
gearing,  and  the  Jupiter  with  a  steam  turbine  connected  to  the 
propellers  by  electric  transmission.  These  ships  have  a  displace- 
ment of  about  20,000  tons  and  carry  something  like  12,000  tons 
cargo.     The  speed  is  14  knots.     The  Ci/ehps  has  already  been  tried 
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on  a  4K-hour  trial  at  an  averapo  speed  of  M"i>  knots,  with  a  coal 
consumption,  for  the  main  onfjines  only,  of  riH5  lb.  per  I.ll  i>.- 
hoiir,  the  total  avcraeo  l.li.P.  of  both  eneinrs  for  tho  run  beinp: 
6,705,  and  the  averacfl  rate  of  propeller  revolution  '.12  per  minute. 

The  trials  of  the  .Wptmie  are  not  yet  complete.  It  is  reported 
that  the  pearinfr  works  in  an  entirely  satisfactory  manner,  but  that 
the  efficiency  of  the  turbine  and  propellers  has  not  yet  proved  so 
good  as  expected. 

The  collier  ./////(Viv  is  being  built  at  the  Mare  Inland  Navy  Yard. 
The  electric  propellinpr  machinery  is  now  complete  and  has  been 
tested  in  the  shops.  The  Keneratinp  unit  consists  of  a  six-stape 
Curtis  turbine  connected  to  a  bipolar  alternator  ;  the  speed  of  the 
generator  at  II  knots  is  about  2,000  R.P.M.,  and  the  voltape  about 


StCTioNM.      Elevation 


circuit  with  the  rcvolvinpr  part  of  the  motors  dnrinp  the  processes 
of  reversing.  The  generating  unit  and  motors  are  self-lubricating 
and  self- ventilating.  Sheet-metal  ducts  are  to  he  connected  to  the 
air  outlets,  and  the  heated  air  will  be  led  to  the  suction  of  the 
stokehole  blowers.  The  speed  of  the  motors  in  this  vessel  will  be 
changed  by  variations  in  the  spped  of  the  generating  unit,  the 
ratio  of  speed  reduction  remaining  fixed.  These  changes  are 
accomplished  by  means  of  a  governor  of  novel  construction,  so 
arranged  that  it  is  capable  of  automatically  holding  the  speed  at 
any  point  from  about  5  to  14  knots.  The  setting  of  this  governor 
is  controlled  from  the  switch  platform,  and  the  operating  engineer, 
without  changing  his  position,  can  run  the  vessel  at  any  speed 
ahead  or  astern,  and  can  stop  and  start,  and  read  on  his  instru- 
ments the  speed  and  rate  of  power  delivered  to  each  propeller. 
The  engineer  can  control  the  main  throttle  valve  or  trip  it  so  that 
it  closes  instantly.  The  generating  unit  is  also  equipped,  separate 
from  the  governor,  with  an  automatic  device  to  trip  the  main 
throttle  in  case  of  excessive  speed  of  the  turbine.  The  electric 
transmission  is  directly  comparable  in  function  to  that  of  an 
ordinary  pear,  and  the  ex|)erimental  comparison  which  is  being 
here  made  will  be  of  value  in  eati- 
j^  mating  the  relative  effectiveness  as 

I     I  well   as  efTiciency  of  the  two   new 

}  methods.     The  methods  used  on  this 

ship  constitute  the  simplest  known 
form  of  electric  power  transmission, 

Bin  many  respects  novel  in  the  detailed 
arrangements,  but.  broadly  speaking, 

^'^^^^  the  plant  is  designed  and   built  on 

exactly  the  lines  on  which  the  General 
Electric  Co.  have  carried  out  work 
on  a  very  extensive  scale  and  for  a 
great  variety  of  purposes  on  shore 
under  conditions  far  more  compli- 
cated and  difficult,  and  with  immunity 
from  trouble.  In  the  many  years  of 
production  of  alternating  apparatus 
of  this  type  there  has  hardly  been 
a  case  recorded  of  insulation  failure, 
and  it  is  claimed  that  in  this  respect 
the  record  of  the  electrical  part  of 
the  equipment  is  superior  to  the 
record  of  any  other  type  of  apparatus 
which  has  hitherto  been  used  for 
ship  propulsion.  An  illustration 
showing  the  arrangement  of  the 
plant  in  the  ship  accompanies  this 
paper  (see  fig.  1,  page  US). 

The  writer  saw  this  plant  officially 
tested  at  Schenectady  in  the  summer 
of  this  year.  For  the  purpose  of  the 
test,  the  apparatus  was  erected  in  the 
General  Electric  Co.'s  power  station 
at  Schenectady.  The  turbine  was 
connected  to  a  condenser,  and  one 
motor     installed     in     the     position 
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Fig.  3.— Showing  Arbangemknt  of  Oil-Electeic  Propelling  Machixekv. 


2.200.  This  generating  unit  delivers  electricity  to  two  motors,  one 
coupled  directly  to  each  propeller  shaft.  These  motors  have  36 
poles ;  therefore  the  ratio  of  synchronous  speed  reduction  is 
18"3  to  1,  the  propeller  at  H  knots  being  designed  to  operate  at 
110  R.P.M.  (The  Xeptvne  speed  ratio  is  from  1,250  to  135,  or  9'25 
to  1.)  The  connection  between  the  parts  of  the  electric  equipment 
is  provided  by  a  switchboard  arrangement  with  oil  switches  for 
connecting  the  motors  for  either  direction  of  rotation,  and  with 
apparatus  to  show  and  record  the  electric  power  delivered  to  the 
motors.     There  are  also  two   special   resistance  devices  for  use  in 


relative  to  the  switchboard  and  controlling  mechanism  which 
it  will  occupy  on  board  the  ship.  The  other  motor  was  ari^g^ 
as  a  generator,  and  directly  coupled  to  the  first  motor,  «°J^^t°^fi°'° 
a  load  for  it.  With  this  generating  motor  as  load,  the  conditions  ot 
service  can  be  approximated,  although  they  are  more  difficult  than 
he  driving  of  a'^^ropeller,  because  the  load  falls  off  only  shghtly 
with  diminutions  of  speed  and  constant  exciting  current,  -ft  ith  the 
apparatus  so  installed,  the  processes  of  startmg,  stoppmg.  speed 
v^iation  and  reversal  can  be  accomplished  very  much  as  they  would 
be  on  board  ship,  and  the  time  and  difficulty  involved  can  be  cor- 
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rectly  judged.  The  motor  can  be  operated  at  its  full  load  or  any 
desired  proportion  of  its  load,  and  at  any  desired  speed.  Variation 
is  accomplished  by  a  mechanical  action  of  the  oroverning  mechanism 
of  the  turbine  equivalent  to  that  which  would  be  used  on  board  ship. 
These  arrangements  afford  means  of  experimenting  with  the  operat- 
ing conditions  up  to  about  half  load,  the  work  being  applied  to  one 
motor  only,  and  the  second  machine  being  used  as  a  generator,  the 
current  from  which  is  carried  to  an  artificial  resistance  for  absorbing 
the  energy.  This  device  is  necessary  because  the  absorption  of  7,i"iOO  h.  r. 
on  the  propeller  shaft  is  beyond  the  resources  of  existing  mechanical 
power-wasting  device?.  On  the  other  hand,  it  is  easy  to  provide 
means  of  ascertaining  the  working  conditions  as  applied  to  the 
generating  unit,  because  it  is  easy  to  absorb  the  power  of  the  electric 
generating  uuit  in  artificial  water  resistances.  The  water  rates  of 
the  generating  unit  have  thus  been  tested  in  all  loads  and  conditions, 
and  the  record  of  these  tests  is  shown  by  the  accompanying  curves 
(see  fig.  3.  y.  i  1'^).  In  these  tests  the  effects  of  speed,  voltage,  vacuum 
and  superheat  are  all  thoroughly  investigated  in  a  series  of  tests 
run  under  the  conditions  of  load  characteristic  of  the  ship's  opera- 
tion. Experience  gained  on  these  tests  has  suggested  modifications 
by  which  it  is  anticipated  that  the  rate  can  be  reduced  from  12  lb. 
to  11  i  lb.  of  steam  per  shaft  H.p.-hour. 

The  following  operations  were  carried  out  in  the  shop  trials  : 
(1)  Start  turbine  by  opening  trottle.  the  speed  being  shown  by  an 
indicator  on  the  switchboard.  (.2)  Bring  tnrbine  to  moderate  speed 
by  movement  of  dial  controller  ;  adjust  the  motor  resistance  and 
start  the  motor  by  closing  "  ahead  "  switch.  (3)  Reverse  the  motor 
repeatedly  by  simply  throwing  over  the  switches  with  the  speed 
and  load  corresponding  to  about  8  knots.  (4)  Increase  the  speed 
and  adjust  the  load  to  correspond  to  the  maximum  which  can,  with 
the  normal  speed  and  voltage  of  the  generator,  be  run  with  resist- 
ance in,  this  being  the  maximum  speed  which  would  ordinarily  be 
nsed  in  "  backing  and  filling."  (">  i  Cut  resistance  out  of  circuit 
by  slowing  down  the  generator,  opening  the  field,  throwing  a  resist- 
ance lever  and  again  closing  the  field  switch.  (6)  Increase  the 
speed  to  14  knots  and  adjust  the  load  to  correspond.  (7)  Reduce 
the  load  to  about  half  that  which  corresponds  to  the  maximum 
load  on  the  ship  after  reversal  ;  then  reverse  the  motor  by  interrupt- 
ing the  field,  throwing  the  resistance  lever,  change  from  'ahead  ' 
to  "  reverse  "  position  of  the  switch  and  again  close  the  field.  C8) 
Stop  the  motor  and  start  with  resistance.  (9)  Reverse  with 
resistance. 

These  operations  cover  all  the  conditions  likely  to  be  met  with 
in  service,  and  all  of  them  were  repeated  and  varied,  showing  com- 
plete facility  of  handling  the  equipment.  The  reversal  par- 
ticularly was  easily  and  smoothly  accomplished.  The  writer  took 
no  specific  records  of  the  time  required  to  produce  the  reversal. 
This  would  require  special  apparatus,  because  it  was  so  short  that 
it  could  not  be  conveniently  observed  by  means  of  a  stop-watch  and 
visual  observation. 

In  the  writer's  preliminary  studies  on  this  question  he  considered 
it  necessary  to  deal  with  the  question  specially  from  the  point  of 
view  of  propeller  efficiency.  Further  experience  has  shown  that  in 
most  of  the  cases  with  which  he  has  been  called  upon  to  deal,  the 
propeller  conditions  are  determined  by  the  conditions  under  which 
the  ship  has  to  work  in  respect  of  draft,  A:c.,  so  that  there  are  not 
many  cases  where  the  saving  in  propeller  efficiency  is  a  fundamental 
determining  factor  in  the  choice  of  electric  equipment. 

Returning  to  the  Canadian  vessel,  the  arrangements  shown  in 
the  drawings  accompanying  the  writer's  paper  to  the  Association 
at  Portsmouth  last  year  have  been  somewhat  modified  in  carrying 
them  into  actual  form.  It  has  been  found  more  convenient  to  arrange 
the  generating  plant  in  two  units,  as  shown  in  the  drawings  here- 
with Csee  figs.  :i  and  4).  The  general  principle  of  the  apparatus  is  as 
described  in  last  year's  paper.  This  is  one  of  the  cases  where  the 
limitations  imposed  by  the  conditions  of  service  are  such  that  the 
best  results  are  obtained  by  adopting  the  propeller  size  and  rate  of 
revolution  which  have  been  determined  by  experience  in  working 
with  steam.  The  present  arrangement  results  in  an  increase  of 
about  250  tons  in  the  carrying  capacity  as  compared  with  the  steam 
e(|uipment ;  first,  due  to  the  absence  of  the  boilers  and  consequent 
reduction  in  space  and  weight  of  machinery  ;  secondly,  due  to  the 
important  difference  in  the  heat  value  of  the  fuel  and  the  efficiency 
with  which  it  is  used,  so  that  the  bunker  capacity  can  be  materially 
reduced. 
The  vessel  as  now  designed  has  dimensions — 

Length  overall 256  ft. 

Length  between  perpendiculars        ...  250  ft. 

Extreme  breadth  42  ft.  6  in. 

Depth  moulded...         ...  19  ft. 

Speed      9  knots. 

The  vessel  is  designed  for  and  is  estimated  to  carry  about  2,400 
tons  dead- weight  of  cargo,  fuel,  fresh  water  and  stores,  on  14  ft. 
mean  draft  in  fresh  water.  She  is  classified  for  service  on  the 
Canadian  canals.  Great  Lakes,  St.  Lawrence  river  and  gulf,  with 
occasional  trips  to  Sydney,  Cape  Breton. 

It  will  be  noted  that  two  steam  boilers  are  provided  for  the  work- 
ing of  the  deck  equipment,  steering  gear  and  electric  light,  and  for 
the  supply  of  heat  for  the  living  quarters.  It  may  at  first  sight 
seem  out  of  place  to  return  to  steam  equipment  for  these  services, 
but  the  conditions  of  the  service  in  question  are  such  as  to  call  for 
an  auxiliary  equipment  at  small  capital  cost.  The  season  is  short, 
and  the  amount  of  work  called  for  from  the  auxiliary  equipment  is 
small,  and  therefore,  although  an  electric  equipment  would  Ije 
much  more  economical  in  working,  there  is  not  time  or  opportunity 
for  the  more  economical  plant  to  justify  the  increased  capital 
expenditure,  which  is  very  considerable.  The  necessity  for  pro- 
viding steam  for  heat  has  also  a  strong  bearing  upon  the  question 
at  issue.      If  the  steam  boiler  has  to  be  used  it  involves  but  little 


additional  expense  to  provide  steam  for  the  steering  gear,  electric 
light  and  whistle.  The  boilers  are  oil  fired,  and  the  fuel  and  work- 
ing pressure  are  in  perfect  control.  The  same  fuel  ia  nsed  in  the 
boilers  as  in  the  internal-combustion  engines. 

The  main  machinery  equipment  is  in  two  units,  each  consisting 
of  an  engine,  dynamo  and  a  winding  on  the  propeller  motor.  The 
engine  is  of  the  high-speed  type  which  has  been  developed  by 
Messrs.  Mirrlees,  Bickerton  &  Day.  Large  numbers  of  these  engines 
have  been  made,  and  their  capabilities  thoroughly  demonstrated,  so 
that  there  is  little  that  is  experimental  in  the  use  of  this  plant  for 
the  purpose  intended. 

The  engine  works  on  the  Diesel  four-cycle  principle,  and  has  the 
following  main  dimensions  : — Cylinders,  12  in.  diameter  ;  stroke. 


Section     at  Frame    li  LOOKiwi  pori*ro 

Fig.  4. — Sections  thbough  Oil-Electbic  Ship. 

I'i'j  in.  :  P.. P.M.,  400.  There  are  six  cylinders  on  each  engine,  and 
the  cranks  are  so  arranged  that  the  firing  takes  place  at  equal 
intervals.  The  engine  is  mounted  on  a  bedplate,  on  which  are  the 
columns  carrying  the  cylinders,  with  their  heads  and  valves.  The 
cylinder  head  contains  the  valves,  which  are  operated  by  levers  and 
cams.  A  special  feature  of  the  levers  for  the  air,  exhaust  and  fuel 
cams  is  that  they  are  split  in  such  a  manner  that  the  part  above  the 
valves  can  be  swung  back  and  the  valves  can  easily  be  removed 
without  disturbing  any  other  gear. 

The  working  parts  of  the  engine  are  entirely  enclosed,  and  a 
system  of  forced  lubrication  is  used,  supplied  by  a  valveless  pump 
driven  by  an  eccentric  on  the  crankshaft,  placed  at  the  compressor 
end.  The  second  motion  shaft  is  driven  by  means  of  a  worm  wheel 
mounted  on  the   crankshaft  directly  midway  between  the  centre 
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cylinders  throngh  a  vertical  shaft,  which  also  carries  the  KOvenior 
at  its  upper  end.  On  the  second  motion  phaft,  which  is  placed  at 
the  front  of  the  engine  and  carries  the  cams  for  operating  the  valves, 
are  mounted  the  eccentrics  which  drive  the  fuel  pumps,  there 
beinjj  a  separate  pump  for  each  cylinder.  This  arransiement  enables 
the  power  to  be  very  eiiually  divided  between  the  cylinders.  The 
compressor  is  driven  directly  from  the  main  crankshaft,  and  is 
mounted  in  the  bedplate,  which  is  extended  to  carry  it. 

The  startinfr  of  the  enjfine  is  effected  in  the  usual  Diesel  manner 
by  means  of  compressed  air  stored  in  receivers  placed  in  a  handy 
position  near  the  enplne.  The  compressed  air  for  this  purpose  is 
supplied  by  the  compressor  on  the  engine,  which  also  supplies  that 
required  for  blowing  the  fuel  oil  into  the  cylinders.  The  enj^ine  is 
provided  with  a  patented  device  for  preventintf  the  accumulation 
of  fuel  oil  in  the  fuel  valves,  which  are  inoperative  during  startinpr. 
A  small  tly-wheel  is  fitted  of  sufficient  weight  to  ensure  steady 
runninjT  and  to  facilitate  barrintr  round  when  required.  It  is  bolted 
to  a  Haujied  couplinjr  forged  solid  with  the  crankshaft. 

Coolinfj  water  is  circulateil  throutrh  the  cylinder  and  compressor 
jacket  by  a  pump  of  the  rotary  type,  which  draws  direct  from  the 
sea.  This  pump  is  driven  by  mitre-gearinff  from  the  compressor 
end  of  the  crankshaft.  The  exhaust  pipes  also  are  water  cooled. 
The  air  for  the  main  cylinders  is  drawn  throuj;h  the  bedplate,  thus 
effectually  silencintr  the  suction. 

In  the  normal  operation  of  the  ship  the  engines  run  under 
governor  control  at  100  it.i'.M.,  but  the  speed  of  revolution  can  be 
adjusted  by  manipulating  the  governor  so  that  the  engine  may 
maintain  constant  revolutions  per  minute  at  a  rate  considerably 
below  KIO  should  this  be  required. 

The  electric  equipment  consists  of  two  three-phase  generators, 
each  giving  about  L'3.5  k.v  a.  at  .'lOO  volts  alternating.  The  gener- 
ators have  six  and  eight  poles  respectively,  giving  frequencies  of 
20  and  2(V()  per  second.  Connected  to  the  shaft  of  each  generator 
is  an  exciter  which,  in  normal  working,  gives  about  HO  amperes  at 
lOo  volts,  but  is  capable  of  a  considerable  overload.  A  single 
three-phase  motor  is  coupled  direct  to  the  propeller  shaft.  This 
motor  develops  50o  shaft  h.i>.  The  rotor  is  of  the  simple  squirrel- 
cage  type  without  any  electrical  or  mechanical  connections  other 
than  its  rigid  attachment  to  the  propeller  shaft.  The  stationary 
part  of  the  motor  has  two  separate  windings,  for  HO  and  40  poles 
respectively.  The  windings  are  mutually  non-inductive,  so  that, 
except  for  slight  possible  leakage  of  magnetism,  they  exercise  no 
influence  whatever  on  one  another,  and  operate  independently  on 
the  magnetic  circuit  of  the  motor.  When  each  of  these  two 
windings  is  connected  respectively  to  the  appropriate  generator  the 
synchronous  speed  due  to  each  is  80  it.r.M.,  or  actually  about 
78  R.p.M.  when  at  full  speed.  By  changing  the  connections  the 
direction  of  rotation  is  reversed,  and  by  connecting  the  40-pole 
winding  of  the  motor  to  the  t'l-pole  generator  the  synchronous  speed 
drops  to  60  R.P..M  ,  or  actually  to  58  r.p.m.,  giving  about  three- 
quarters  of  the  full  speed  of  the  ship  under  this  condition.  One 
generator  may  be  stopped  ;ind  the  other  left  running  at  full  revolu- 
tions under  governor  control,  and,  therefore,  at  approximately  its 
full  economy,  because  the  power  required  to  drive  the  ship  at  three- 
quarter  .speed  is  about  half  of  that  required  to  drive  it  at  lull  speed. 
If  either  of  the  generators  is  left  attached  to  its  own  winding,  the 
other  generator  being  shut  down  either  by  intent  or  by  accident, 
the  ship  is  propelled  by  either  engine  at  a  little  over  half  speed,  the 
speed  of  the  ship  falling  with  the  speed  of  rotation  of  the  engine 
until  an  automatic  adjustment  of  power  and  speed  is  reached.  This 
occurs  at  about  half  speed. 

The  control  gear  is  so  simple  as  hardly  to  require  any  specific 
description.  In  the  first  instance  it  is  not  proposed  to  operate  the 
control  from  the  bridge,  but  arrangemente  are  made  by  which  this 
can  easily  be  done  if  required.  There  are  five  positions  on  the 
switch  corresponding  to  the  ordinary  positions  on  the  engine-room 
"telegraph."  They  are  "full  speed  ahead,"  'half  speed  ahead." 
"stop,"  "half  speed  astern.'  and  "full  speed  astern."  Each 
position  of  the  controller  is  definitely  fixed  by  means  of  cams  and 
roller,  so  that  stopping  at  intermediate  positions  is  prevented.  For 
half  speed,  -No.  I  generator  is  coupled  to  No.  2  winding  of  the  motor, 
and  Xo.  2  generator  is  running  light  or  stopped.  Kor  full  speed 
each  generator  is  connected  to  its  own  winding  on  the  motor 
respectively.  The  controlling  gear  provides  for  the  interruption  of 
the  excitation  of  the  generators  while  the  switch  is  being  moved 
from  one  step  to  another.  This  mode  of  operation  renders  the 
electric  circuits  "  dead  '  while  the  switching-over  operation  is  being 
accomplished  and  thus  injurious  sparking  is  avoided. 

It  will  be  seen  that  in  this  case  the  control  gear  is  somewhat 
different  from  that  described  for  the  Jii/nter.  In  the  Jupiter  the 
motors  are  provided  with  wound  rotors  in  which  resistances  can  be 
inserted  for  control  of  the  rotor  currents.  In  the  present  case  there 
is  no  such  control.  The  rotor  current  is  allowed  to  rise  to  the  value 
determined  by  the  properties  ol  the  motor  and  the  mechanical 
resistance  imposed  upon  it  by  the  shaft.  The  control  of  this  current 
is  limited  to  what  is  obtainable  by  control  of  the  exciting  field  of 
the  generator. 

A  long  series  of  trials  was  carried  out  on  the  experimental  vessel 
Electric  Arc,  which  was  described  by  the  writer  in  his  communica- 
tion last  year,  and  on  the  data  there  obtained  it  has  been  found 
possible  to  design  the  equipment  for  this  vessel  so  that  it  is  equal 
in  simplicity  to  the  smaller  experimental  equipment.  This  vessel 
has  been  purchased  by  the  Montreal  Transportation  Co.  for  service 
on  the  Canadian  lakes.  It  is  to  be  named  Ti/iiemoiuif,  and  is  being 
built  by  Messrs.  Swan,  Hunter  A:  Wigham  Richardson,  to  the  order 
of  the  Electric  JIarine  Propulsion  Co.  The  writer  desires  to 
acknowledge  the  valuable  co-operation  of  Mr.  John  Reid,  of 
Glasgow  and  Montreal,  in  the  design  of  this  vessel  and  equipment. 
Many  other  propositions  are  under  consideration,  but  the  policy 
of  proceeding   by   successive  steps  towards  the  more  important 


applications  renders  the  rate  of  progress  slow.  The  steps  now 
made  are  from  .'lO  to  500  and  5,000  H.P.,  so  that  not  many  more  are 
re<|uire<i  to  demonstrate  completely  what  are  the  capabilities  of 
electric  marine  propulsion.  It  is  to  be  hoped  that  this  country 
may  have  the  glory  of  making  the  next  step.  At  present  the 
credit  of  the  largest  equipment  is  with  America. 


SiK  W.M.  WniTK,  MInst.C.K.,  said  he  had  no  doubt  that  in 
certain  cases  electric  transmission  for  ship  propulsion  would  be 
advantageous.  But  the  development  would  be  gradual,  and  would 
be  confined  to  certain  classes  of  vessel.  He  admired  the  patience, 
moderation  and  skill  which  Jlr.  Mavor  had  for  some  years  devoted 
to  this  subject.  lie  himself  had  used  a  small  electric  launch  built 
as  a  working  model  to  a.scertain  the  solution  of  some  of  the  pro- 
blems that  had  to  be  faced  in  the  design  of  the  Jl/tiiirci,ii,iii,  and 
had  found  the  electric  drive  very  favourable  to  obtaining  the 
required  data.  He  had  lately  been  in  the  States,  where  he  learned 
all  about  the  trials  with  the  three  naval  ships  referred  to.  The 
A'eji/iiiie  (with  geared  turbines)  was  now  having  her  propellers 
altered  in  order  to  get  a  higher  efficiency. 

Pboi'.  (i.  VV.  Howi-:  (London)  pointed  out  that,  with  the  arrange- 
ment of  Diesel  engines  described  by  Mr.  Mavor,  the  efficiency  would 
be  much  more  reduced  by  the  breakdown  of  one  of  the  two  sets 
of  engines  than  if  the  other  were  to  stop. 

Pitoi'.  Mab<'H.\nt  (Liverpool)  remarked  on  the  saving  of  weight 
that  might  be  effected  by  the  use  of  very  high-speed  engines  with 
electric  transmis-sion. 

Mil.  Mavok,  in  reply,  said  he  could  not  admit  that  there  were 
any  disadvantages  about  electrical  transmission.  The  system  cost 
about  10  per  cent,  more  than  direct  driving  systems  in  initial  outlay, 
and  that  was  the  great  obstacle  to  its  general  adoption  for  certain 
sizes  of  vessels.  As  compared  with  a  reciprocating  engine  set,  the 
saving  in  weight  was  important.  With  the  steam  engines  or 
turbines  themselves  the  best  chance  to  save  weight  lay  in  the 
direction  of  high  superheat.  With  very  large  vessels  designed  for 
high  speeds  he  did  not  think  electrical  transmission  would  beat  the 
direct-driving  turbine  in  economy  or  in  any  other  way.  On  the  other 
hand,  for  moderate  displacements  and  speeds  the  economies  to  be 
effected  fully  justified  the  adoption  of  electrical  transmission  ;  and, 
where  gear  was  to  be  used,  it  was  the  most  efficient  gear,  and  it  was 
no  more  expensive  than  mechanical  gear. 

Dh.  AiiCiiUiALi)  Baub,  M.Inst.C.E.  (the  President  of  the  Section), 
in  moving  a  vote  of  thanks  to  Mr.  Mavor,  said  he  was  delighted  to 
hear  of  the  progress  being  made. 


Ex|>osiire  Tests  of  Light  Aluminiiini  Alloys. 
By  Erxkst  Wilson. 

{Section  <:.  Ab.<tra,t.) 
Thk  physical  properties  of  certain  light  aluminium  alloys  have 
formed  the  subject  of  several  communications,  and  as  stated  therein 
each  alloy  has  been  suspended  on  the  roof  of  King's  College,  London, 
in  order  to  investigate  the  influence  of  exposure  upon  electrical  con- 
ductivity. All  the  specimens  are  in  the  form  of  wire  0126  in. 
(3'2  mm.)  in  diameter,  and  all  the  resistances  are  reduced  to  15°  C. 
It  has  been  pointed  out  that  alloying  commercial  aluminium  with 
copper  alone  has  proved  unsatisfactory,  as  a  2'6  per  cent,  copper 
alloy  had  completely  deteriorated  in  10  years  and  increased  its 
electrical  resistance  2."!  percent. 

An  increase  in  the  percentage  of  the  iron  always  found  in  com- 
mercial aluminium,  or  the  addition  of  nickel  or  manganese  to  an 
alloy  containing  about  009  per  cent,  of  copper,  has  beneficial  results 
both  from  the  standpoint  of  tensile  strength  and  the  power  to  resist 
deterioration.  For  example,  specimens  containing,  respectively, 
116  per  cent,  iron,  2"2'>  nickel,  and  1'7S  manganese  have  only 
increased  their  electrical  resistance  about  9  per  cent,  in  1 1  years. 

"Duralumin  "  is  a  copper-manganese  alloy  of  aluminium  with 
the  addition  of  about  0'5  per  cent,  magnesium.  A  specimen  about 
SO  ft.  long  has  been  exposed  one  year,  and  has  increased  its  elec- 
trical resistance  5'15  per  cent.  It  would  be  interesting  to  know  if 
this  is  due  to  the  comparatively  large  percentage  of  copper  (li'o  to 
'I'n)  which  this  alloy  is  stated  to  contain,  or  if  the  percentage  of 
manganese  (05  to  0'8)  is  too  low.  This  alloy  has  attracted  attention 
in  that  a  breaking  load  as  high  as  90.000  lb.  can  be  obtained,  if 
desired,  according  to  treatment  ;  but  as  an  electrical  conductor  it 
does  not  compare  well,  since  the  specific  resistance  is  about  twice  as 
great  as  that  of  commercial  aluminium. 

A  specimen  of  high-conductivity  copper  about  80  ft.  long  has 
been  exposed  for  one  year,  and  has  increased  its  electrical  resistance 
12  per  cent. 

Mb.  Abnoli>  Lui'KiN  referred  to  Messrs.  Vickers's  alloy 
"  Duralumin,"  and  asked  whether  there  was  much  salt  in  the 
atmosphere  at  King's  College,  as  salt  was  known  to  be  very 
destructive  to  aluminium  and  its  alloys. 

Prof.  Pet.wel  remarked  that  "Duralumin  "  had  very  fine 
properties,  but  was  unfortunately  very  delicate  as  regarded  heat,  and 
most  susceptible  to  se.a  atmosphere,  and  exact  homogeneity  of  the 
material  was  difficult  to  obtain.  It  was,  strength  for  strength,  five 
times  lighter  than  steel. 

Pkof.  Ernest  Wn.,';oN,  in  reply,  said  there  was  practically  no 
salt  in  the  atmosphere  at  King's  College,  but  a  good  deal  of  sulphur. 
Aluminium  had  been  found  very  risky  for  yacht  building,  as  if  the 
protective  covering  were  scratched  off,  the  material  was  very 
rapidly  attacked  by  the  salt  water.  In  jointing  aluminium,  copper 
must  never  be  used,  because  of  the  galvanic  action  which  would  be 
set  up. 
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CORRESPONDENCE. 

Letters  received  by  us  after  6  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  CorrespOTidents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possessi-on. 


Miningr  Electric  Lamps. 

We  thank  you  for  your  very  kind  notice  of  the  "  Stach  " 
electric  mining  lamp  in  the  issue  of  the  6th  inst.,  but  we 
venture  to  object  rnDdly  to  one  or  two  statements  contained 
in  your  articles. 

In  a  leaderette  on  page  3G2  you  say: — "From  the 
descriptions  of  the  two  lamps  in  this  issue,  it  will  easily  be 
seen  why  the  '  Ceag '  is  the  better."  With  regard  to  this 
statement,  we  would  inform  you  that  we  do  not  consider 
that  the  "Ceag"  is  better  in  respect  of  anything  except 
price,  and  this,  of  course,  counted  in  its  favour  in  the 
competition. 

At  the  end  of  your  second  article,  on  page  368,  you  state 
that  the  weight  of  the  "  Stach  "  lamp  is  about  6  lb.,  and 
the  weight  of  the  "Ceag"  lamp  is  stated  on  page  366  to  be 
a  little  over  4  lb.  As  a  matter  of  actual  fact  (the  writer 
having  personally  weighed  one  of  each),  the  weight  of  the 
"  Stach  "  lamp  is  5  lb.  7^  oz.,  and  the  weight  of  the  "  Ceag  " 
lamp  is  5  lb.  1  i  oz. 

As  to  the  rest  of  your  comments,  we  have  no  remarks  to 
make,  but  these  two  points  are  facts,  and  we  think  it  right 
to  draw  the  attention  of  your  readers  to  them. 

The  Electrical  Co.,  Ltd. 

A.  J.  Cbidge  (Meter  Department). 

London,  W.C.,  Septpmher  lOlh,  1012. 


Earthing  in  Mines. 

Jlr.  Walker's  plea  in  last  week's  Electrical  Review  for 
the  abolition  of  earthing  in  mines  is  not  likely  to  commend 
itself  to  many  mining  or  electrical  engineers.  The  title  of 
his  letter,  "  Insulation  r.  Earth,"  is  itself  sufficient  to  show 
the  fallacy  of  his  position.  There  is  nothing  antagonistic 
between  insulation  and  earthing  ;  they  are  respectively  our 
first  and  second  lines  of  defence  against  shock  and  fire, 
while  earthing  is  an  essential  part  of  the  "  efficient  means  " 
which  Rule  7  ((/)  of  the  Home  Office  new  code  requires  "  to 
be  provided  for  immediately  indicating  any  defect  in  the 
insulation  of  a  system." 

A  system  with  inferior  insulation  may  be  perfectly  safe  if 
the  earthing  is  sound.  A  failure  of  the  insulation  will 
operate  the  breakers  or  blow  the  fuses,  but  the  earthing  can, 
and  should,  be  made  to  prevent  any  possibility  of  shock. 
On  the  other  hand,  it  is  never  safe  to  trust  to  insulation 
alone  ;  at  the  best,  it  is  liable  to  be  damaged  by  some 
external  cause,  e.g.,  a  fall  of  roof.  There  is  a  long  list  of 
fatal  accidents  resulting  from  tubs  or  other  moving  gear 
cutting  through  cable  insulation,  all  of  which  would  have 
been  prevented  if  the  cables  had  been  provided  with  earthed 
armour.  If  there  is  no  earthing  system,  any  metal  work  in 
the  mine  may  become  "live,"  and  remain  so  unsuspected, 
ready  to  give  a  fatal  shock  to  the  first  man  who  touches  it. 

To  say  that  insulation  can  be  made  a  certainty,  and  that 
earthing  at  best  is  more  or  less  of  an  accident,  is  surely  a 
misstatement  of  the  case.  All  insulators  are  of  a  delicate 
nature,  either  brittle  or  friable  ;  most  are  affected  by  heat 
and  damp.  All  insulation  in  a  mine  is  covered,  out  of  sight, 
and  cannot  be  inspected.  However  well  made  the  windings 
of  a  motor  may  be.  the  insulation  is  liable  at  some  time  to 
succumb  to  the  combined  effects  of  \ibration,  rough 
handling,  heat,  damp,  dust  and  oil,  and  fail  without 
warning.  On  the  other  hand,  the  materials  used  for 
earthing  are  metallic,  and  can  be  chosen  to  resist  chemical 
or  mechanical  damage.  All  earthing  conducttirs  can,  and 
should,  be  made  mechanically  strong,  and  be  kept  un- 
covered and  in  full  view.  Their  general  condition  can  then 
be  ascertained  at  any  time  with  no  other  apparatus  but  a 
lamp  and  a  good  pair  of  eyes.  Regular  measurements  of 
the  conductivity  should  also  be  made,  which  will  detect  any 
loose  joints  or  reduced  cross-section.  What  is  there  of 
haphazard  in  such  a  system  ?  Aft«r  making  a  joint  in 
armoured  cables  there  is  no  difficulty  in  securing  continuity 
of  the  sheathing.     An   armour  clamp  at  each  end  of  the 


"  clumsy  mass,"  with  a  piece  of  bare  copper  wire  connecting 
the  two,  will  do  all  that  is  required. 

There  is  no  practical  difficulty  in  having  every  scrap  of 
live  metal — cable  conductor,  switch,  terminal,  motor  winding, 
connector  or  meter — completely  enclosed  with  its  insulation 
in  a  strong  metal  sheathing  of  some  sort,  nor  in  making  and 
maintaining  complete  continuity  between  all  the  sheathings, 
nor  in  making  them  with  a  conductivity  at  all  parts  equal 
to  that  of  the  largest  conductor  they  enclose  (or  half  this 
for  cables),  so  that  they  will  carry  current  enough  to  blow 
the  fuse  and  make  a  fault  dead  directly  it  develops.  There 
is  no  real  practical  difficulty  in  connecting  all  these  sheath- 
ings through  the  shaft  cable  armour  to  an  efficient  earth 
plate  at  the  surface,  and  also,  if  thought  desirable,  to  other 
earth  plates  in  the  mine  itself.  If  the  earthing  is  done  on 
this  plan,  and  the  mid-voltage  point  of  the  electrical  system 
is  also  connected  to  the  earth  plates  mentioned  above  (not 
to  a  separate  one),  there  will  be  no  need  of  local  earthing 
at  the  face :  and,  in  spite  of  possible  variations  in  the 
resistances  of  different  strata,  or  even  given  an  insulating 
stratum,  it  is  hard  to  see  how  a  failure  of  the  insulation 
could  result  in  anything  more  serious  than  a  blown  fuse. 


London,  S.W.,  Se^itember  lOM,  1912. 


A.  L.  BaTvlingg. 


Switchboard  Fires. 


I  have  been  interested  in  the  "  Communicated  "  article  on 
the  above  subject,  published  in  your  journal  of  September 
6th.  It  is  evident  that  the  writer  of  the  article  has  a  wide 
knowledge  and  experience  of  his  subject,  but  it  surprises  me 
that  he  does  not  refer  to  the  totally  ironclad  and  foolproof 
type  of  switchboard  evolved  during  the  last  few  years,  which 
evidently  has  not  come  before  his  notice.  The  advent  of 
the  totally-enclosed  ironclad  foolproof  switchboai"d  has 
undoubtedly  solved  the  problem  of  switchboard  fires. 

My  company  claim  to  be  the  absolute  pioneers  of  the 
foolproof  irouclad  low  and  medium  pressure  switchboard, 
with  thanks  to  the  initiative  of  Mr.  Frank  P.roadbent, 
probably  the  firat  consulting  engineer  to  actively  interest 
himself  and  assist  in  the  development  of  this  new  phase  of 
switchboard  enterprise. 

For  the  benefit  of  the  writer  of  the  article,  and  for  other 
of  your  readers  who  may  be  interested,  I  should  like  to 
mention  that  the  latest  developments  of  "  Ironsafe  "  switch- 
boards are  able  to  fill,  without  extravagant  first  cost,  the 
following  comprehensive  and  drastic  specification  : — 

1.  The  whole  switchgear  is  self-contained,  and  can  be 
built  up  from  standard  units  entii'ely  of  metal,  mica  only 
being  used  for  insulation.  No  combustible  material  of  any 
sort  is  utilised  :  slate,  marble  and  porcelain  are  entirely 
eliminated. 

■2.  The  bus-bars  and  connections  are  totally  encased  in  a 
separate  steel  chamber,  and  are  accessible  only  from  the  front. 
No  gangways  or  expanded  metal  sides  are  needed.  The 
saving  of  space  is  considerable.  Every  fuse  can  be  replaced 
without  close  proximity  to  any  live  parts,  the  interlocking 
nature  of  each  separate  unit  rendering  it  impossible  to  re- 
place a  fuse  unless  the  switch  controlling  the  circuit  has  first 
been  oj^erated.  No  switch  is  allowed  to  carry  current 
through  its  hinges,  and  the  blades  of  every  switch  are 
removed  when  the  current  is  cut  off,  to  such  a  distance 
from  the  live  terminals  that  they  can  be  renewed  without 
the  possibility  of  contact. 

3.  When  required,  access  can  only  be  obtained  to  the 
bus-bar  chamber  after  current  has  fiist  been  removed,  the 
cover  of  the  chamber  being  interlocked  with  the  switch 
controlling  the  main  cuiTcnt. 

4.  Where  it  is  desiiable  to  employ  oil-break  apparatus, 
the  whole  of  the  foregoing  conditions  can  be  employed,  the 
apjiaratus  designed  for  the  purpose  being  foolproof,  and  so 
constructed  that  when  the  current  is  first  cut  off,  the 
fuses  can  be  safely  examined,  and  the  oil  switches  examined 
without  the  slightest  inconvenience. 

Ti.  "  Ironsafe  "  switchboards  required  for  use  in  collieries 
can  now  be  supplied  of  the  "  explosion-proof "  type,  and 
conforming  to  the  requirements  of  the  new  Mining 
Regulations  for  use  in  places  where  dangerous  gases  may  be 
present. 
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III  conclusion,  1  would  like  particularly  to  emphasise  the 
fact  that  for  ordinary  commercial  purposes  for  use  in  factories, 
central  stations,  dockyanla,  and  the"  like,  the  first  cost  of 
tliis  apparatus  is  a  trifle  liiji;her  than  the  old-fasliioned  open- 
type  swilchbuard,  but  it  is  indisputably  the  cheaper  method 
iu  the  loiifj;  ruu.  To  (juote  the  words  of  one  of  our  fore- 
most eii^'ineers,  the  "  appearance  of  the  ■  Ironsiife  '  switch- 
board, as  compared  with  the  ornate  and  decadent  slate  oi 
marble  effijiy  is  to  the  trained  eye  as  a  modern  '  Dread- 
nought '  to  its  early  predecessor." 

Hubert  Berry. 
Berry,  Skinner  &  Co. 

Lond(in,  Ivf'.,  ,SV///fwW  17///,  1'.)1l'. 


was  adjouniod  for   three   months,  and  was   not   heard   of 
a<;ain. 

In  Shaddock  /'.  Loudon  Electric  Supply  CorjTOration, 
(May  8th,  1900j,  the  keejier  of  a  licensed  house  at  Deptford 
summoned  the  London  Electric  Supply  Corporation  for 
failure  to  supply  his  premises.  The  default  was  admitted, 
but  the  defence  was  furce  iwijevn,  it  being  contended  that, 
the  supply  of  electricity  having  become  deficient  owing  to 
unavoidable  causes,  it  became  essential  that  some  portion  of 
the  district  of  the  company  should  be  cut  off,  and  that 
Deptford  was  selected  as  causing  the  least  public  inconveni- 
ence. The  full  penalty  of  iOs.  was  inflicted  in  each  of  the 
seven  cases,  with  I'o  guineas  costs  in  the  first  case  and  28. 
costs  in  each  of  the  othere. 


BREAKDOWNS    AND    LEGAL    LIABILITY. 

[I'IKI.M    iilli    hEHAL   CONTItlUUTOR.] 

Thk  accident  which  caused  Islington  to  be  plunged  in  dark- 
ness last  week  calls  attention  once  more  to  the  question  of 
legal  responsibility  for  occurrences  of  this  character.  Who, 
if  anyone,  is  liable  ?  On  referring  to  the  .Vets  which  deal 
with  the  supply  of  electricity  for  lighting  purposes,  it  will 
be  found  tliat  the  possibility  of  accident  has  been  specially 
provided  for.  The  Klectric  liigliting  Clauses  Act,  181i'J, 
provides  that  whenever  the  undertakers  make  default  in 
supplying  energy  in  a(;cordaiice  with  the  terms  of  the  Board 
of  Trade  regulations,  they  shall  be  liable  to  such  penalties 
as  are  prescribed  in  the  regulations  in  that  behalf.  These 
jx'nalties  iiiav  be  recovered  suminaiily.  The  efl'ect  of  the 
clause  which  jirovidcs  for  them  is  to  impose  a  duty  on  every 
electric  lighting  company  to  keep  up  a  constant  supply.  Hut 
they  are  not  to  be  held  liable  in  every  case  of  stoppage.  Thus 
there  is  a  proviso  to  the  effect  that  the  penalties  to  be 
inflicted  on  the  undertakers  must  in  no  case  e.\teed  in  the 
aggregate  the  sum  of  £50  in  resjiect  of  any  defaults  not  being 
wilful  defaults  on  the  part  of  the  undertakers  for  any 
one  day,  and  provided  also  that  in  no  case  shall  any 
penalty  be  inflicted  in  respect  of  any  default  if 
the  Court  are  of  opinion  that  the  default  was  caused  by 
inevitable  accident  or  forre  niajeun-,  or  was  of  so  slight  or 
unimportant  a  character  as  not  materially  to  affect  the  value 
of  the  supply. 

Tliere  are  few  cases  on  the  subject  of  inevitable  accident, 
but  it  may  be  presumed  that  a  stoppage  due  to  the  negli- 
gence of  one  of  the  servants  of  the  lighting  authority  would 
not  come  under  this  head.  In  the  case  of  Sun  Insurance 
Co.  r.  Dublin  Corporation  (December  9th,  ls99),  a  cable 
which  had  been  laid  down  proved  to  be  defective,  and  the 
supply  of  electricity  accordingly  broke  down.  This  failure 
was  held  to  have  been  caused  by  inevitable  accident.  This 
case,  however,  does  not  completely  establish  the  proposition 
that  a  burning  out  is  an  inevitable  accident.  It  is  presumed 
that  the  Court  would  make  inquiry  into  the  cause  of  the 
burn-out.  Thus,  if  a  company  with  a  view  to  saving  the 
expense  of  a  new  cable  were  to  deliberately  overload  an  old 
one,  an  accident  arising  from  this  cause  could  scarcely  be 
looked  upon  as  inevitable.  Again,  suppose  that  a  large 
addition  was  made  to  a  number  of  consumers  so  that  the 
machinery  at  the  generating  station  might  occasionally 
be  taxed  to  its  utmost  capacity,  a  breakdown  arising 
from  such  a  cause  could  hardly  be  regarded  as  inevitable. 

Force  majeure  is  a  legal  phase,  which  relates  to  the 
happening  of  something  for  which  the  company  could  not 
reasonably  be  held  liable,  e.g.,  a  flood,  earthi^uake.  or  a 
subsidence  sufficiently  violent  to  break  the  cable. 

As  to  a  breakdown  due  to  an  increase  in  the  number  of 
consumers,  there  is  only  one  case,  and  this  throws  a  some- 
what doubtful  light  on  the  subject.  The  case  in  question, 
Marylebone  Vestry  r.  Metropolitan  Electric  Supply  Co., 
was  heard  in  January,  1900.  The  company  were  sum- 
moned for  making  default  in  the  supply  of  energy  to  the 
workhouse  and  vestry  offices  on  certain  days.  They  admitted 
the  default,  but  pleaded  in  extenuation  that  their  inability 
Was  due  to  inevitable  accident  caused  by  a  great  demand  for 
electricity  which  had  exceeded  all  expectations.     The  case 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Credenda  Continuity  Fittinifs. 

The  Crei>end.\  L'onuiits  Co..  of  Chester  Street,  Aston,  Bir- 
minghani,  have  now  introduced  a  continuity  frrip  nipple,  by  means 
of  which  ordinary  plain  tubinp^  and  fittings '  an  be  made  electrically 
continuous  at  a  small  cont.     Thin  nipple  i«  sliirhtly  tapered,  milled 


Fi<;.  1.— The  Ciiedesda  Continuity  Xippi.e 


on  the  outside,  and  split  :  it  can  be  slipped  over  the  tube  end  (from 
which  the  enamel  must  be  removed)  and  driven  into  tlie  fitting  by 
means  of  a  spanner  (fi?.  1),  removing  the  interior  enamel  of  the 
fitting  itself  in  the  process. 

These  nipples  have  a  neat  appearance  when  erected,  and  are 
stocked  in  '  in.  to  1  in.  sizes. 

Automatic  Machine  for  Polisliing  Diamond  Dies. 

Our  illustration,  fig.  2.  shows  a  new  Poppe  automatic  machine 
for  re-grinding  diamond  dies  in  which  the  draw-holes  have  become 
irregular  or  non-circular.     The  machine,  which  weighs  about  1 30 


Poppe  Autom.^tic  Gkinder  fok  Dumosd  Dies. 


lb.  and  measures  SO  in.    >    :W  in.,  is  under  th     sole  agency  in  this 
country  of  Messes.  Werths  .>c  Co.,  11,  Aldersgate  Street,  E.G. 

One  of  its  advantages  over  existing  machines  is  that  by  the 
Poppe  method  one  man  can  attend  to  20  or  SO  spindles  polishing 
large  and  small  calibres  simultaneously,  as  against  two  or  tUre 
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pinJleg  in  the  ordinary  way  ;  the  poliahinfr  is  completed  in  the 
machine,  no  hand- finishing:  being  required,  and  the  consumption 
of  diamond  powder  is  small. 

The  fundamental  Teature  of  the  Poppe  method  eonsists  in  the 
manner  in  which  the  g-rinding  tool-  a  pointed  steel  pin — is 
inauipulated  about  the  axis  of  the  rotatin<;  draw  stone.  The  pin 
merely  slip.s  into  the  hole  so  far  that  its  point  rests  fretly  on  the 
walls  of  the  drawing  hole  and  grinds  off  the  irregularities,  moving 
under  the  action  of  its  own  weight.  As  the  point  scrapes  over  the 
interior  of  the  hole,  the  polishinij-  material  is  always  conveyed  to 
the  place  of  grinding,  which  economises  in  the  expensive  diamond 
dust  used. 

It  is  further  claimed  that  one  man  can  easily  attend  to  two  or 
three  Poppe  machines  polishing  20  to  ;!0  stones  siinultaneously. 


Fuel  :  Steam  or  bituminous  producer  coal,  lis.  per  ton  ; 
anthracite,  H2s.  per  ton  ;  coke,  l.Ss.  per  ton  ;  Diesel  oil,  .'.Os.  per  ton. 

It  is  the  authors'  sincere  wish  that  the  papers  will  do  something 
towards  assisting  textile  manufacturers  in  deciding  upon  the  most 
suitable  procedure  in  each  instance  when  new  works  are  to  be  built 
or  old  ones  extended  or  altered. 


PROCEEDINGS    OF    INSTITUTIONS. 


Power  in  Textile  Mills. 

At  the  Congress  of  the  Textile  Ikstitdte,  on  Friday  last,  an 
important  discussion  took  place  on  this  subject.  The  following 
introductory  statement  was  made  : — 

Some  time  as'o,  at  the  suggestion  of  the  Local  Committee  of  the 
Institution  of  Electrical  Engineers,  a  .Toint  Committee  consisting 
of  members  of  that  body  and  of  the  Textile  Institute  was  formed 
to  investigate  and  report  on  the  best  methods  of  driving  textile 
factories.  Shortly  after  its  formation  it  was  for  many  reasons  con- 
sidered desirable  that  such  a  Committee,  which  had  to  report  on 
what  might  be  termed  rival  systems,  should  be  elected  indepen- 
dently of  the  great  engineering  institutions,  and  a  decision  was 
arrived  at  to  confine  1he  membership  of  the  Committee  to  members 
of  the  Textile  Institute  itself.  The  work  of  this  new  Committee 
when  fully  formed  will  be  to  report  periodically  to  the  Council 
on  the  various  methods  of  mill  driving  and  on  any  improvements 
or  developments  that  may  be  introduced  either  in  this  country  or 
elsewhere,  and  it  will  be  on  this  account  a  permanent  Committee 
of  the  Institute. 

The  authors,  when  they  consented  to  read  these  papers,  did  so 
on  the  understanding  that  they  were  to  form  merely  a  general 
introduction  to  the  exhaustive  and  detailed  treatment  which  this 
subject  is  subsequently  to  receive  at  the  hands  of  this  special  Com- 
mittee. It  is  obviouf-ly  not  possible  in  a  single  paper  to  treat  in 
detail  of  the  various  matters  connected  with  the  drives  advocated, 
though  these  are,  of  course,  of  distinct  interest  to  the  textile  manu- 
facturer, nor  indeed  were  it  possible  would  it  be  desirable  to  do  so, 
since  these  details  are  afterwards  to  be  made  the  subject  of 
systematic  investigation. 

Prior  to  the  writing  of  the  papers  the  authors  held  several 
meetings,  chiefly  with  a  view  to  the  adoption  of  a  standard  basis 
of  estimating,  so  that  any  tigures  given  in  one  paper  might  be 
readily  comparable  with  corresponding  figures  in  any  other. 
They  believe  that  the  majority  would  prefer  simple  practical 
statements,  and  have  agreed,  so  far  as  is  possible,  to  adhere  to 
these. 

In  endeavouiing  to  arrive  at  a  basis  for  expression  of  results,  an 
important  difficulty  is  at  once  obvious— namely,  the  adoption  of  a 
common  power  unit.  The  majority  of  manufacturers,  using  as 
they  do  reciprocatirg  steam  engines,  think  and  spe.ik  in  indicated 
h"rse-power.  The  indicator  is  app-licable  to  the  gas  engine  and  the 
oil  engine,  as  well  as  to  the  steam  engine,  and  records  with  reason- 
able accuracy  the  work  done  on  the  piston.  I'n fortunately  for 
comparative  purposes,  the  net  or  useful  power  commonly  called 
brake  or  shaft  horse-power  is  not  proportional  to  the  indicated 
horse-power  for  any  two  engines.  Again,  with  the  indicator  it  is 
not  practicable  to  ascertain  the  horsepower  of  a  steam  turbine. 
Still  again,  electrical  power  plays  an  important  part  in  factory 
driving,  and  is  destined  to  play  a  much  larger  part  in  the  future. 
While  eler-tricity  is  purchased  by  the  B.  of  T.  unit,  and  electrical 
engineers  think  and  talk  in  kilowatts,  here,  however,  the  difficulty 
is  not  so  great,  as  the  kilowatt  and  the  brake  or  shaft  horse-power 
bear  a  constant  ratio  to  one  another-  viz.,  1,000  to  7411,  and  so  are 
readily  convertible.  The  authors  have  decided  to  adopt  the  brake 
horse-power  as  their  standard.  In  good  steam-engine  practice  the 
brake  horse- power  is  to  the  indicated  horsepower  as  il  :  10,  in  good 
gas-engine  practice  as  So  :  10,  and  in  Diesel  oil-engine  practice  as 
8  :  10.  These  ratios  are  arbitrarily  adopted  for  the  papers,  but 
purchasers  of  prime  movers  or  motors  of  any  type  can  always 
obtain  guarantees  of  mechanical  efficiency  from  the  makers,  and, 
should  these  not  correspond  with  the  ratios  given  above,  the  con- 
version and  adjustment  is  a  simple  one. 

The  following  ba=es  for  running  costs  and  charges  have  likewise 
been  adopted  for  each  paper  :  — 

Running  hours  per  annum  :  For  the  spinning  mill  or  weaving 
shed,  2,750. 

Interest  and  depreciation  ou  engines,  turbines,  and  electrical 
maehinery,  10  per  cent. 

Interest  and  depreciation  on  boilers,  gas  plant,  tank  work,  and 
the  like,  10  per  cent. 

Interest  and  depreciation  on  buildings  and  foundations,  8  per 
cent. 

Labour:  Skilled  engineers  £120  per  annum;  mechanics  and 
electricians,  li\DO  per  annum  ;  labourers,  firemen,  &c.,  *(J5  per 
annum. 


Mr.  Georgi:  B.  Stoiue  (Manchester)  presented  the  case  for  the 
steam  engine  :  he  said  that  no  country  in  the  world  produced  finer 
engines  than  those  found  in  the  textile  factories  of  Great  Britain, 
but  he  questioned  whether  this  high  state  of  excellency  was  to  be 
maintained.  During  the  la.st  three  years  oompetitinn  of  an 
unhealthy  nature  had  been  taking  place,  and  firms  of  the  highest 
standing,  unable  to  withstand  the  financial  strain,  had  been  com- 
pelled to  close  their  doors.  He  hoped  the  end  of  this  ruinous 
practice  of  underselling  was  in  sigrht. 

The  chief  factors  to  be  considered  in  selecting  a  prime  mover  for 
driving  a  textile  mill  were  reliability,  uniformity  of  speed  and 
economy — especially  reliability.  He  would  endeavour  to  show  that 
with  steam  engines  or  turbines  these  three  requirements  could  be 
fulfilled,  irrespective  of  the  manner  in  which  the  power  was 
conveyed  to  the  machines  in  the  factory. 

The  author  then  explained  the  supersession  of  the  Corli.ss  engine, 
formerly  the  standard  type  for  mill  driving,  by  the  drop- valve  type 
with  superheated  steam  ;  one  of  the  latter  engines,  belonging  to  the 
Durham  Street  Weaving  Co.,  Belfast,  with  steam  superheated  to 
700°  F,,  was  using  only  8'7  lb.  of  steam  per  i.H.p.-hour.  A  drop- 
valve  engine  at  York  Road  Mills,  Belfast,  working  with  sa'urated 
steam,  consumed  11'.)  lb.  steam  per  i.n  p.-hour. 

The  steam  turbine,  he  said,  was  likely  to  play  a  great  part  in  the 
driving  of  textile  mills  in  the  future.  As  regarded  reliability,  about 
which  there  was  some  doubt  when  the  earlier  machines  were 
installed,  there  was  now  no  question,  and  the  turbine  ranked  in 
service  with  the  reciprocating  engine.  Evidence  as  to  the  con- 
fidence placed  in  its  behaviour  could  be  obtained  at  almost  any 
large  power  station  in  this  country,  where  comparatively  few 
turbines  could  be  seen  doing  the  work  once  performed  by  a  large 
number  of  reciprocating  engines  now  standing  idle. 

In  respect  of  uniformity  of  speed  the  turbine  offered  very  great 
advantages,  as.  owing  to  its  absolutely  uniform  turning  movement, 
combined  with  great  storage  of  kinetic  energy  in  the  revolving 
parts,  the  speed  regulation  could  be  accomplished  in  a  more  efficient 
manner  than  was  possiVile  with  reciprocating  engines. 

The  cost  of  oil  was  extremely  low,  about  1  per  cent,  of  the  cost 
of  the  fuel  used,  while  for  a  reciprocating  engine  it  would  be  about 
8  per  cent.  In  many  cases  the  absence  of  oil  in  the  exhaust  steam 
resulted  in  a  much  greater  saving  than  the  cost  of  oil  itself. 
Amongst  other  advantages  were  :  Small  number  of  moving  parts, 
few  repairs,  small  space  required,  and  low  first  cost.  The  turbine 
must  be  recognised  as  the  simplct  heat  engine  of  the  present  time. 

Tests  of  a  1,0OI)-kw.  turbo-generator  carried  out  in  October  last 
year  showed,  with  steam  at  Hi2  lb.  superheated  to  667°  F.,  and  with 
an  absolute  pressure  of  r4S  lb.  in  the  exhaust  pipe,  a  consumption 
of  ll'o.'.  lb.  of  steam  per  KW.-hour,  and  s  lb.  per  K  HP. -hour — the 
lowest  steam  consumpton  recorded.  Moreover,  the  turbine  was 
capable  of  utilising  the  exhaust  steam  from  existing  engines  and 
greatly  enh,ancing  the  output,  at  small  cost,  with  increased  economy  ; 
a  7">0  i.H.p.  engine  thus  combined  with  a  lOU-KW.  turbo-generator 
gave  a  total  output  of  1,250  l. HP.,  while  the  steam  consumption 
was  reduced  from  15  or  more  to  HI  lb.  per  I. H. p. -hour. 

In  works  where  the  dyeing  and  finishing  of  textile  materials 
was  carried  on  and  where  comparatively  large  quantities  of  low- 
prefsure  steam  were  required  for  boiling  and  drying,  turbine  driving 
offered  special  advantages.  In  generating  steam  in  dyeworks,  a 
common  practice  was  to  install  batteries  of  high  and  low-pressure 
boilers,  the  former  supplying  steam  for  power  and  the  latter  for 
manufacturing  purposes.  In  some  works  high-pressure  boilers  only 
had  been  installed,  and  the  steam  reduced  to  the  necessary  low 
pressure  by  means  of  reducing  valves.  If  in  this  arrangement  the 
reducing  valve  was  replaced  by  a  back-pressure  turbine  in  which 
the  steam  required  for  boiling  and  drying  was  allowed  to  expand 
to  the  desired  low  pressure,  great  economy  could  be  effected,  and, 
in  addition  to  the  plant  being  highly  efiicient,  power  for  driving 
the  works  was  available  at  a  erst  considerably  less  than  it  could  be 
obtained  at  from  any  other  source. 

The  buildings  and  foundations  cost  much  less  in  the  case  of 
turbine  plant  than  in  that  of  the  reciprocating  engine,  and  the 
costs  for  labour,  repairs,  oil  and  stores  were  exceedingly  low.  It 
was  not  uncommon  practice  to  judge  the  economy  of  an  installa- 
tion by  the  fuel  or  steam  consumption.  This,  however,  was  not 
alone  sufficient  to  allow  of  a  true  estimate  being  formed  of  its 
overall  economy.  It  was  imperative  when  a  new  plant  was  in 
contemplation  that  the  steam  user  should  take  steps  to  ascer- 
tain how  many  other  items  had  to  be  added  to  the  cost  of  the 
fuel,  in  order  to  know  how  much  the  production  of  his  power 
would  cost,  before  he  decided  upon  the  prime  mover  that  was  to 
drive  his  mill. 

The  author  appended  to  his  paper  tables  showing  the  relative 
capital  and  running  costs  of  various  drives,  and  a  list  of  the  prin- 
cipal turbine  plants  installed  and  on  order  for  driving  British 
textile  mills.  According  to  the  former,  a  750-KW.  turbo-electric 
plant  complete  cost  £8,.">84.  and  the  running  cost  (1,080  I.  HP.")  was 
£2  4s.  4d.  per  I.H.P.  per  annum,  inclusive,  corresponding  to  0"3d. 
per  KW.-hour.  A  reciprocating  engine  electric  plant  of  equal  out- 
put would  cost  £10,684,  and  the  running  cost  came  to  £2  10s.  8d. 
per  I.H.P.  per  annum,  equivalent  to  O'Hfd.  per  unit.  A  reciprocating 
engine  arranged  for  rope  driving  under  similar  conditions  cost 
£9,434,  and  the  running  cost  was  £2  7s.  lOJd.  per  i.H.r.  per 
annum. 
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alwayo  reijuired  in  textile  milU  ;  about  2  lb.  of  eteam  per  hour  per 
II. p.  driven  could  be  obtained  from  boilers  coupled  to  the  exbaugtof 
the  pas  enpine?.  or  probably  about  halt  the  total  required,  and 
much  of  the  balance  could  be  t'ot  by  buminif  the  far  under  the 
boiler.  One  ton  of  tar  was  produced  by  2'>  tons  of  coal,  and  was 
equivalent  to  1  ton  of  coal.  The  utand-by  losses  of  gas  engines  were 
about  one  quarter  thoee  of  the  average  boiler  house,  and  careless 
Btokinp  did  not  affect  tras  plant  as  it  did  steam  plant. 

One  of  the  most  important  advantstres  of  (jas  power  for  textile 
mills  was  the  facility  with  which  gas  could  be  led  any  distance  for 
beating  purposes  ;  of  the  total  steam  generated  in  bleaching,  dyeing 
and  print  works,  only  one-third  was  used  for  power,  the  rest  being 
employed  for  heating  and  boiling,  with  the  result  that  enormous 
losses  occurred  through  condensation  in  the  pipes,  which  would  be 
entirely  obviated  if  gas  were  used. 

Lastly,  the  by-|iroiiucts  recovered  from  the  gas  plant  were  ot 
great  value,  and  the  price  of  sulphate  of  ammonia,  at  present 
about  £11  per  ton,  tended  to  rise.  The  probable  adoption  of  gas 
recovery  plant  at  central  stations  would  decrea-ne  the  cost  of 
energy,  and,  when  a  firm  had  several  mills  clone  together,  the 
system  could  be  employed  in  a  private  plant.  About  DO  lb.  of 
sulphate  of  ammonia  could  be  obtained  from  a  ton  of  coal,  worth 
about  1  Is.     as  much  as  the  coal  itself. 

In  appendices  the  author  showed  that  the  results  of  the  Mond 
gas  plant  at  Hollins  Mill  were  as  follows,  after  adjustment  to  the 
ba.sis  laid  down  in  the  introductory  statement :  — 

Running  cost       

Interest  and  depreciation  on  £ 7,2.'>0   ... 
Interest  on  buildings.  £160       


Sale  of  tar  and  sulphate  of  ammonia... 

Net  cost        £1,463 

At  *i70   n.H.i'.   the  cost   per    n.n.i"-hour   was    OlUd..    and    per 

KW.-hour  02!t8d.     The  capital  cost  of  a  gas  power  installation  of 

2'M  B.H.I',  would  be  £3,0.50.     The  net  inclusive  running  cost  would 

be  £708,  equivalent  to  0'24>-d.  per  is.ii  p.-hour. 

For  a  large  textile  works  with  several  departments,  requiring 

3,50(1  B.H.r.,  Mond   gas  recovery  plant,  gas  engines  and  dynamos, 

&c.,  cost,  complete,  £49.0iiO  ;  the  running  costs  would  be  £11,381. 

less  sale  of   by-products   £3,937,   net  cost  £7,444.     The  cost  per 

B.R. p.-hour  would  be  0'149d.,  and  per  unit  0-222d. 


The  steam  temperature  in  most  cases  was  .o00-5r.">*  F.,  and  the 
frequency  .'iO  cycles  per  second,  except  in  two  cases. 


Mk.  T.  R.  W'o[,l.\stox,  of  Manchester,  dealt  with  the  subject  of 
gas  power.  Considering  .vnatim  the  objections  brought  against 
gas  engines,  he  claimed  that  they  were  now  as  easy  to  start  as  any 
steam  engine,  if  not  easier  ;  there  was  no  difficnlty  in  maintaining 
a  steady  quality  of  gas  if  suction  plant  was  not  used  :  the  overall 
cost  of  the  plant  was  no  greater  than  that  of  ateam  plant;  the 
liability  of  gas  plant  to  breakdown  was  steadily  decreasing  ;  the 
regularity  of  turning  was  amply  sufficient  :  the  space  occupied 
might  be  greater,  in  the  case  of  large  powers,  but  the  parts  of  the 
plant  could  be  coupled  together  in  many  ways,  so  as  to  utilise  waste 
space,  and  the  distance  between  gas  plant  and  engine  was  of  no  conse- 
quence :  the  reliability  of  gas  plant,  as  witnessed  by  Mr.  Hodg- 
kinsop,  of  the  Hollins  Mill,  Marple,  was  unsurpassed  by  the  great 
majority  of  steam  installations,  his  engine  having  run  on  Mond 
gas  for  21  months  with  only  one  running  stop,  lasting  a  few 
minutes.  The  author,  while  acknowledging  that  the  suction  gas 
plant  had  been  largely  instrumental  in  popularising  gas  power, 
expressed  the  view  that  it  was  responsible  for  at  least  one-half  of 
the  unsatisfactory  installations  of  gas  power  plant  in  textile  mills, 
owing  to  the  lack  of  proper  provision  for  correct  regulation  of  the 
quality  of  the  gas.  He  regarded  electricity  not  as  a  competitor 
with  gas,  but  as  a  means  of  transmission,  and  believed  it  to  have  a 
great  future  in  the  textile  industries  :  everything  he  said  in  favour 
of  gas  power  for  mechanical  driving  in  textile  mills  applied  with 
added  import  to  the  generation  of  electrical  energy  at  the  mill  or 
at  the  central  station. 

The  fuel  cost  per  B.H.p.-hour  for  the  gas  engine,  as  compared 
with  that  for  a  high-class  steam  engine,  was  in  the  ratio  of  about 
•i  ;  9.  Taking  the  gas  engine  fuel  at  U  lb.  of  coal,  and  that  of  the 
Diesel  engine  at  J  lb.  of  oil  per  b.h, p.-hour,  costing  respectively 
Us.  and  503.  per  ton,  the  fuel  costs  were  as  14  :  23.    Steam  was 


Mk.  KitANK  CABTEK.of  Stockport,  read  a  paper  on  the  suitability 
of  the  Diesel  engine  for  textile  mill  driving.     Taking  a  weaving 

I   shed  requiring  320  b  hi-.,  with  oil  at  oOs.  per  ton,  the  capital  cost 

^  (with  rope  drive)  would  be  £3..".6.5.  The  running  cost,  inclusive  of 
capital  charges,  would   be   £913   per  annum,  fqual   to  0'33d.  per 

I  M.n.i'.-hour.  For  a  spinning  mill  using  1,000  up.,  with  rope  drive, 
the  capital  cost  would   be  £10,290;  the  running  costs  would  be 

,  £2,699  per  annum,  equal  to  0  26d.  per  B.H  I'.-hour.  The  author, 
however,  referred  to  the  interest  taken  in  electrical  driving,  and 

^  gave  the  6gnres  for  the  same  mills  on  this  system.  The  plant  for 
the  weaving  shed  would  cost  £:!,S04.  and  the  running  cost  would  be 
t:904.  equivalent  to  0  4'.'d.  per  unit.     The  cost  of  the  spinning  mill 

'   installation  would  be  £11, .570,  and   the  running   cost   would    be 

I  £2,74.-)  per  annurn.  eijuivalent  to  0  :i9d.  per  unit.  After  referring 
to  the  necessity  of  including  in  comparative  statements  the 
expenditure  on  all  auxiliaries,  cleaning  and  repairs,  A;c..  the  author 
pointed  out  that  the  Diesel  engine  was  a  self-contained  plant,  and 
that  the  fuel  could  be  stored  in  a  very  small  space  and  handled 
with  ease,  while  there  was  no  ash  or  clinker  to  be  got  rid  of — often 
a  difficult  matter.  Xeither  was  there  trouble  from  smoke  or 
fumes.  As  regarded  steady  turning  and  reliability,  the  Diesel 
engine  was  equal  to  the  most  modem  steam  engine,  and  the  supply 
of  oil  was  abundant  ;  recent  tluctuations  in  price  were  due  to  the 
lack  of  sufficient  oil-carrying  vessels,  but  66  of  these  were  being 
built,  and  as  soon  as  they  were  in  service  the  price  would  become 
normal.  The  engine  was  economical,  the  fuel  safe  and  cheap, 
preignition  impossible,  vaporisers  and  ignition  devices  were 
absent,  the  engine  could  be  started  easily,  and  was  Eelf-contained, 
compact  and  silent.  A  large  number  of  Diesel  engines  had  been 
installed  in  textile  factories,  especially  in  India,  and  the  author 
gave  a  list  of  a  score  of  installations  with  which  he  was  personally 
acquainted.  Figures  obtained  in  electricity  supply  stations  were 
also  quoted  showing  that  the  total  works  cost  with  Diesel  engines 
was  about  half  that  of  ateam  and  gas  plant,  for  powers  up  to 
1.000  H.P. 

The  subject  of  electrical  power  in  textile  mills  was  hsindled  by 
Mr.  J.  F.  Crowley  (Manchester),  and  we  give  his  paper  in 
abstract : — 

A  little  over  eight  years  ago  ''  the  actual  horse-power  of  motors 
installed  for  driving  textile  factories  in  Great  Britain  was  limited 
to  a  few  hundreds,  practically  all  in  one  mill."  Four  years  later  it 
had  been  increased  to  2s,000  h,p,,  and  to-day  the  textile  load  of 
three  power  supply  companies  would  practically  total  this  figure, 
which  is  less  than  the  advertised  sales  of  textile  motors  of  several 
of  the  larger  electrical  manufacturing  companies. 

Prior  to  January,  1911,  considerably  less  than  300  motors  in  all 
had  been  supplied  for  the  individual  driving'  of  looms  in  the  United 
Kingdom.  To-day  over  7,000  of  these  have  been  supplied,  or  are 
on  order,  tor  loom  driving,  about  one-half  of  these  being  supplied 
by  a  single  company.  The  case  for  electrical  driving  must  be  a 
strong  one  to  justify  such  general  adoption.  This  case  does  not 
rest  mainly  on  a  saving  in  transmission  losses.  It  rests  broadly 
on — 
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(a)  Steadiness  of  drive,  resultiner  in  higher  maintained  speeds, 
increased  production,  and  improved  quality  of  material. 

(l)  Specific  advantages  on  the  adoption  of  individual  drive 
resulting  in  still  greater  production  ami  improvement  in  quality. 

The  other  advantages,  such  as  flexibility,  lighter  and  cheaper 
buildings,  better  utilisation  of  building  space,  concentration  of 
generating  i)lant.  Improved  illumination,  reduced  risk  of  accident, 
>CQ.,  have  been  frequently  referred  to,  and  need  not  l)e  touched  on 
here. 

It  is  very  difficult  to  convince  the  average  manufacturer  that 
with  the  ordinary  mechanical  tran3mis."ion,  whether  rope,  gearing, 
line  shaft  or  belting,  or  a  combination  of  these,  serious  fluctuations 
in  speed  occur,  and  that  when  they  occur  they  affect  production  and 
quality  to  any  marked  extent. 

Delicate  instruments  have,  however,  been  constructed  for  record- 
ing speed  variations,  and  interesting  and  important  work  in  this 
connection  has  been  carried  out  in  Yorkshire  mills  by  Mr.  W.  B. 
Woodhouse. 

The  mule  is  the  worst  offender  in  the  textile  mill  so  far  as  speed 
fluctuations  are  concerned,  as  the  following  tachograph  readings, 
taken  by  Mr.  Woodhouse,  will  show  :  — 


Mv!f  counter  shaft. 

Mechanical  drive         

Individual  electrical  motor  drive  D.c. 
Individual  electrical  motor  drive  A.c. 


Ma.r.  speed  range. 
25  %  of  mean  speed. 
17  % 
6  % 

The  power  curve  of  a  mule  is  a  peculiar  one.  the  load  showing 
peaks  which  luay  be  many  times  the  average,  falling  away  during 
a  portion  of  the  cycle  to  a  value  much  below  the  average. 
Ordinarily  the  umle  load  in  a  mechanically-operated  mill  affects 
the  running  of  every  machine  in  any  way  connected  with  the 
shafting  from  which  the  mules  are  operated,  and  this  is  actually  a 
principle  in  the  laying  out  of  spinning  mills.  The  momentum 
of  the  engine  and  of  all  shafting,  ^c,  connecting  the  mules  to 
the  engine  is  depended  upon  to  steady  the  drive  of  the  mules 
themselves,  and  since,  of  course,  no  energy  can  tje  given  to  or 
taken  from  a  revolving  mass  without  altering  its  speed,  we  have 
here  a  fruitful  source  of  trouble.  On  electrical  drive,  raulfsmay 
either  be  group  or  individually  driven.  Important  principles  to 
be  borne  in  mind  are  that,  as  far  as  possible,  constant  speed 
should  be  maintained  during  the  'draw'  or  the  actual  spinning 
portion  of  the  mule  cycle,  and  that  a  given  variation  in  speed 
where  mules  are  grouped  for  mechanical  drive  or  electrical  drive 
is  liable  to  be  far  more  serious  than  a  variation  of  similar  range 
with  individually  driven  mules.  With  individual  drive,  the  speed 
fluctuations  would  naturally  result  from  the  variation  in  load  of 
the  mu!e  itself,  and  would  therefore  follow  the  cycle  of  operations 
of  the  mule. 

It  is  generally  agreed  that  the  motors  should  have  a  good 
efficiency  over  a  particularly  wide  range  of  load  and  a  high  overload 
capacity.  The  best  results  have  been  obtained  on  worsted  mules,  since 
the  problem  is  here  somewhat  simpler  and  the  motors  required  of 
smaller  size. 

In  general,  it  may  be  said  that  group  electrical  driving  is  better 
than  mechanical  driving,  particularly  from  the  point  of  view  of  the 
mill  as  a  whole,  and  th:it  individually  driven  mules  give  an 
increased  production  of  about  .t  per  cent,  over  group  or  mechanically 
driven  machines,  even  when  the  very  simple  expedient  of  merely 
belting  an  ordinary  three-phase  motor  of  suitable  size  and  of  good 
regulation  direct  to  the  mule  countershaft  is  adopted.  A  consider- 
able saving  in  power  is  one  of  the  special  features  of  the  individual 
drive. 

For  the  driving  of  ring-spinning  frames  electricity  has  peculiar 
advantages,  and  motors  of  the  single-phase  commutator  and  the 
three-phase  commutator  type  have  been  developed  for  this  purpose. 
Owing  to  well-known  peculiaritifs,  with  a  ring  frame  driven  at 
constant  speed  the  yarn  is  subjected  to  varying  tension,  and  as  the 
speed  at  which  the  frame  can  be  run  is  determined  by  the  maximum 
tension  the  yarn  will  stand,  the  speed  must  be  such  as  to  prevent 
this  tension  being  exceeded  at  any  moment,  and  conse(|uentIy  with 
a  constant-speed  drive  considerable  loss  in  production  occurs.  The 
only  satisfactory  solution,  so  far,  has  been  the  electrical  one,  which 
gives  not  only  a  low  speed  during  the  forming  of  the  base  of  the  cop. 
but  also  an  automatic  variation  of  the  speed  during  the  cyclic 
movement  of  the  ring  raU. 

The  question  of  ring  spinning  c.  mule  spinning  in  the  worsted 
trade  is  one  of  considerable  importance,  and  there  is  little  doubt 
that  the  case  for  the  ring  frame  is  very  largely  aided  by  the  advan- 
tages which  individual  electrical  driving  with  automatic  speed 
control  can  give.  Tests  were  carried  out  in  a  German  worsted  mill 
on  a  spinning  frame  of  400  spindles,  rings  r9  in.  diameter,  spindle 
space  23  in.  Tests  carried  out  on  16  frames  driven  from  an  elec- 
trically-operated line  shaft,  with  therefore  a  much  steadier  turning 
movement  than  would  be  provided  by  the  ordinary  mechanical  drive, 
showed  that  the  average  number  of  broken  ends  per  frame  during  a 
period  of  10  minutes  was  5 '5,  and  that  the  average  time  taken  to 
complete  a  cop  was  2  hours  47  minutes.  On  conversion  to  indi- 
vidual drive  and  the  adjustment  of  the  automatic  regulator,  so 
that  the  average  number  of  broken  ends  did  not  exceed  the 
figure  given  above,  it  was  found  that  the  average  time  taken 
to  complete  a  cop  was  2  hours  17  minutes,  and  that 
in  no  case  did  the  time  exceed  2  hours  22  minutes. 
This  clearly  showed  that  by  the  use  of  individual  drive  with 
an  automatic  regulator  a  saving  in  time  of  30  minutes  per 
doffing,  or  18  per  cent,,  was  obtained.  It  may  be  added  that 
with  group  electrical  drive  the  spindle  speed  was  .5,500  e.p.m., 
while  with  individual  drive  after  the  first  eight  minutes  of  the  run 
the  maximum  average  speed  was  6,900  r.p.m.  Similar  tests  in  a 
Lancashire  cotton  mill  resulted  in  an  increased  production  of  about 
16  per  cent.    This  result  also  was  obtained  againat  gi'oup  electrical 


driving,  and  both  results  show  that  in  the  case  of  ring  spinning 
frames  greater  increases  in  production  may  be  obtained  by  the 
adoption  of  individual  drive  with  automatic  regulation  than  in  the 
cnse  of  loom  driving.  When  this  fact  is  fully  realised,  a  similar 
development  to  that  which  obtains  in  the  application  of  individual 
driving  to  weaving  sheds  may  confidently  be  expected  in  spinning 
mills. 

The  following  tests  were  carried  out  on  a  ring  doubling  frame 
now  on  the  mains  of  the  Lancashire  Electric  Power  Co.,  before  and 
after  conversion  to  individual  driving  :  — 

Mar,  speeil  mmje. 

Mechanical  drive  ...         ...         ...         6  %  of  mean  speed. 

Individual  electrical  motor  drive        ...      0*5  %  ,,  ,, 

This  shows  clearly  the  advantages  of  the  individual  drive,  and 
it  may  be  said  generally  that  constant-speed  motors  are  usually 
employed  for  the  electrical  driving  of  these  machines. 

The  speeds  at  which  mechanically-driven  looms  can  be  run  can 
be  increased  by  group  i-lectrical  driving,  and  to  a  still  greater 
extent  by  individual  electrical  driving  ;  the  load  factor  can  be 
improved  to  a  certain  extent  by  group  driving,  owing  to  the  steadier 
speeds  causing  fewer  breakages,  and  to  a  remarkable  extent  by  indi- 
vidual driving,  owing  to  the  prompter  starts  obtainable. 

The  following  test  results,  which  aie  self-explanatory,  are  instruc- 
tive, and  illustrate  the  first  part  of  the  case  for  electrical  driving,  so 
far  as  weaving  sheds  are  concerned  : — 

Mai',  speed  range. 

1.  Engine        5".5%  of  mean  speed. 

Loom  line  shaft  (near  belt  drive)         ...     9    %         ,,        ,, 

(middle)           12    %  „  '.. 

(end)     16-.5% 

2.  Loom  line  shaft  (group  electrical  drivel  6    %  ,,  „ 
:S.  Loom  (individual  electrical  drive)        ...  2    %  „  ,, 

Perhaps  the  principal  lesson  to  be  gathered  from  these  figures 
is  the  steady  manner  in  which  the  speed  fluctuations  grow  worse 
as  the  distance  from  the  engine  increases,  and  this  is  confirmed  by 
other  tests.  In  a  Yorkshire  mill  it  was  shown  that  for  a  3  per  cent, 
variation  in  engine  speed,  20  per  cent,  variation  occurred  en  the 
line  shafting.  In  a  high-class  Lancashire  mill,  for  a  variation  in 
speed  of  5  per  cent,  on  the  engine  thaft,  the  line  shaft  speed  varied 
16  per  cent. 

The  question  of  lead  factor  is  also  of  great  importance.  The 
following  results  relate  to  a  test  carried  out  in  a  spinning  mUl  on 
jute  looms,  to  convince  the  manufacturer  of  the  results  it  was  possible 
to  obtain  before  individual  driving  had  attained  the  position  it 
holds  to-day.  The  looms  were  changed  from  the  ordinary 
mechanical  drive  to  individual  motor-gear  drive,  and  it  was  found 
that  the  average  speeds  could  be  raised  9  per  cent,  without  any 
increase  in  breakages,  the  material  being  improved  in  quality,  and 
the  production  increased  by  from  15  to  20  per  cent.  The  excess  of 
the  increase  in  production  over  the  increase  in  speed  was  due  to  the 
improved  load  iactor.  The  test  was  carried  out  by  an  independent 
authority  on  behalf  of  the  manufacturer. 

To  obtain  the  increased  production  claimed  for  individual  elec- 
trical driving  the  power  taken  liy  the  loom  has  naturally  to  be 
increased,  and  this  increase  usually  takes  place  as  the  square  of  the 
speed.  The  proportion  the  power  costs  in  any  textile  factory  bear 
to  the  total  running  costs  is,  however,  very  small,  being  state<l  in 
the  case  of  woollen  mills  to  be  from  2  to  5  per  cent,  of  the  total 
costs,  and  consequently  the  power  increase  referred  to  will  have 
little  effect  on  the  actual  cost  of  the  product.  For  Lancashire  mills 
I  was  able  to  show,  assuming  figures  based  on  the  Board  of  Trade 
returns  to  hold  true  for  an  individual  case,  that  a  10  per  cent, 
increase  in  production  actually  resulted  in  a  liO  per  cent,  increase  in 
profits  after  full  allowance  had  been  made  for  the  increa.se  in 
power  costs  referred  to. 

The  question  of  temperature  rise  as  affected  by  the  use  of  elec- 
trical motors  has  been  brought  into  prominence  in  Lancashire 
recently. 

The  total  loss  in  a  i-H.P.  loom  motor  on  full  load  is  only 
1  "1  per  cent.,  and  with  the  slight  electrical  losses  in  the  cabling,  and  the 
loss  in  the  belt  or  gear,  the  total  is  lower  tftan  in  any  mechanically- 
driven  shed.  It  must  be  borne  in  mind  that  with  electrical  trans- 
mission, as  distinct  from  mechanical  transmission,  some  20  to  30 
per  cent,  of  the  total  transmission  loss  takes  place  in  the  engine- 
room  itself. 

The  transmission  losses  in  the  case  of  the  average  mech&nical 
drive  in  a  weaving  shed  are  undoubtedly  greater  than  in  a  high- 
class  modern  individual  equipment,  and  therefore  the  temperature 
rise  due  to  these  losses  must  obviously  be  greater  also. 

Motors  for  the  individual  driving  of  mules  are  almost  invariably 
three-phase,  the  unsuitability  of  the  direct-current  motor  being 
well  shown  by  the  speed  fluctuation  of  a  mule  driven  by  such  a 
motor.  Motors  for  driving  ring-spinning  and  doubling  machines 
may  be  either  three-phase,  single-phase  or  direct-current,  but  the 
two  former  are  the  more  suitable :  of  the  variable-speed  type  for 
ring  spinning,  and  the  constant-speed  type  for  ring  doubling. 
For  looms,  three-phase  or  occasionally  two-phase  motors  are  used. 
Themanufacturer  wUl  then  install  three-phase  generators  of  standard 
voltage  and  standard  frequency.  For  the  driving  of  printing 
machinery  direct-current  motors,  owing  to  their  adaptability  to 
large  variations  in  speed,  are  specially  suitable.  Three-phase  and 
single-phase  commutator  motors  and  motors  of  the  pole-changing 
type  are  also  used  for  this  purpose.  A  voltage  of  50ii  volts  and 
a  frequency  of  50  periods  are  now  common  in  the  textile  districts, 
but  several  large  power  supply  companies  standardise  on  400 
volts,  as  this  leaves  single-phase  •»rrent  at  2.30  volts  available  for 
lighting.    For  a  weaving  shed  a  voltage  of  200  is  suitable,  since 
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the  buildinir  of  small  motorn  for  a  hifrher  voltiif^e  means  a 
somewhat  lowered  etfloiency  and  increased  manufacturing  cost. 
The  following  fi|;ure8  are  (;iven  as  a  rouprh  (;aide  to  capital 
expenditure  :  — 

TURBO-ALTEENATOBS  Ri;CIPBOCATlN<i 

(3,000  B.KM.,  50  Cyolem).  Sets. 
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Turbo-alternators  are  findinpr  increaeinjf  favour  for  textile 
driving,  and  their  use  is  every  day  extending. 

When  supply  is  taken  from  a  public  supply  company,  trans- 
formers replace  the  generators,  and  are  almost  invariably  'lupplied 
by  the  power  companies  and  under  the  direction  of  their  cnuineers. 

lircakdowns  very  seldom  occur  on  transformers,  and  the  ({uestion 
of  standby  is  usually  met  by  the  power  supply  company  concerned 
standardising  their  transformers  and  keepintf  spares  ready  to  hand 
for  insertion  if  required. 

The  subject  of  switchnear  is  rather  a  technical  one,  and  it  is 
usually  best  to  leave  the  main  details  in  the  hands  of  a  pood  con- 
sultintf  engineer  or  n  reliable  manufacturinp;  company. 

In  order  that  power  consnmivtion  figures  may  readily  be  taken, 
special  provision  should  be  made  for  the  insertion  of  instruments 
in  the  various  circuits  controlled  without  interfering  with  the 
running  of  particular  machines.  In  a  large  individual  drive  e<iuip- 
ment  for  a  weaving  shed  recently  designed,  this  has  been  reduced 
to  such  refinement  that,  without  stopping  a  single  loom,  power 
readings  on  each  motor  can  at  any  time  be  taken,  and  similar  figures 
obtained  on  each  main  feeder  line  supplying  a  row  of  looms. 

Very  special  consideration  is  required  iuthedesigningof  the  motors 
for  textile  work,  and  considerable  experience  in  this  class  of  work 
has  been  necessary  for  the  evolution  of  the  beat  prevailing  types. 
The  following  summarised  rciiuiromeuts  may  be  given  ;- 

1 .  Satisfactory  protection  from  dust  and  "  Ity." 

2.  Liberal  rating,  as  the  load  is  usually  continuous,  the  working 
conditions  stringent,  and  factory  temperatures  high. 

3.  Uigh  efficiency  for  large  load  variations. 

4.  High  starting  torque,  that  for  loom  motors  usually  being 
two  and  a  half  times  and  for  spinning  machines  twice  normal 
torque. 

5.  Small  variation  in  speed  from  no  load  to  full  load. 

»;.  Good  regulation  or  small  variation  in  speed  for  a  given 
variation  in  voltage. 

7.  Dimensions  of  such  a  nature  as  to  meet  the  prevailing  factory 
conditions. 

,*<.  Bearings  designed  to  be  absolutely  "fly  "  proof. 

It  has  been  a  rather  remarkable  feature  of  electrical  work  during 
recent  years  that  practically  every  new  development  has  originated 
and  has  been  carried  out  in  the  electrical  factory,  and  in  con- 
sequence of  this  it  is  generally  found  that  the  larger  electrical 
manufacturer  possesses  the  best  available  knowledge  of  the  type  of 
material  to  put  forward  for  each  individual  case,  and  that  it  is  to  a 
large  extent  advisable,  where  a  reliable  consulting  engineer  has  not 
been  called  in,  and  when  matters  of  cost  have  been  finally  settled, 
to  leave  all  plant  details  in  the  hands  of  a  manufacturing  concern 
with  experience  in  the  class  of  work  required,  demanding  from  them 
guarantees  as  to  performance  and  tests  to  show  that  the  guarantees 
given  are  adhered  to. 

In  deciding  whether  to  take  power  from  an  outside  supply 
company  a  number  of  factors  have  to  be  taken  into  consideration, 
and  it  is  always  desirable  when  in  the  area  of  such  a  company  to 
obtain  electrical  rates  from  them  for  comparison  with  the 
estimated  cost  of  private  generation  before  deciding  on  the  course 
to  adopt.  In  the  most  competitive  areas,  where  the  demand  is 
high  and  better  opportunities  exist  for  the  power  company,  O'od. 
per  unit  is  regarded  to-day  as  a  good  competitive  figure  for  a  fair 
load  on  the  usual  cotton  mill  load  factor  of  25  per  cent,  to  29  per 
cent.  For  particularly  good  loads  from  the  station  engineer's 
standpoint,  figures  of  0'45d.  and  0'4d.  per  unit  are  quoted,  and  in 
one  area  some  manufacturers  actually  obtain  current  at  0'3d.  per 
unit.  But  this  figure  must  be  regarded  as  rather  special,  and  the 
remarks  made  about  0'5d.  per  unit  taken  exactly  as  given.  The 
price  at  which  it  pays  to  take  current  from  outside  depends 
altogether  on  the  individual  case,  and  current  at  0'6d.  and  o75d. 
and  even  higher  may  very  well  pay  the  manufacturer  in  particular 
cases. 

The  system  of  supply  on  restricted  demand  is  in  force  with  some 
supply  companies,  and  manufacturers  with  existing  plant  may  find 
it  an  advantage  to  drive,  say,  preparing  rooms  with  current  at  a 
low  rate  on  this  basis,  the  understanding  being  that  the  supply  is 
cut  oflE  at  a  definite  hour  during  a  certain  period  of  the  year. 

A  strong  point  in  favour  of  power  supply  companies  is  that  as 
their  load  increases  their  running  costs  must  be  reduced,  a  fact 
that  is  borne  out  by  the  steady  reduction  they  have  been  able  to 
effect  in  their  rates,  and  that  in  time  advantages  from  the  point 
of  view  of  economical  wording  should  enable  them  to  produce 
current  at  rates  considerably  below  those  possible  with  the  best 
private  plants  on  mill  load. 


If  the  course  suggested  of  comparing  the  power  companies'  rate 
with  the  cost  of  private  generation  is  carried  out,  it  will  be  prac- 
tical before  making  the  comparison  to  add  to  the  latter  costs  a  fair 
percentage  to  cover  advantages  such  as  reduced  capital  expenditure, 
freedom  from  worry  about  engineering  details,  ease  of  running 
any  part  of  the  mill  by  itself,  &e. 


The  discussion  on  the  pajiere,  which  took  place  after  the  whole 
series  had  been  presented,  gave  evidence  of  the  enormous  amount 
of  interest  taken  in  the  subject  by  those  engaged  in  the  various 
branches  of  the  textile  industries.  In  the  extent  of  its  appeal,  the 
series  of  papers  stands  out  as  the  most  important  which  has  yet 
been  submitted  to  the  members  of  the  Institute,  and  as  time  goes 
on  the  interest  aroused  in  the  subject  will,  without  doubt,  be  con- 
siderably increased  by  the  issue  of  the  reports  of  the  Special 
Committee  of  the  Institute,  which  has  the  whole  matter  of  the 
driving  of  textile  mills  under  consideration. 

A  somewhat  curious  fact  was  that  so  far  as  the  electric  drive  was 
concerned  no  one  paid  any  attention  to  the  material  saving  in  mill 
construction  and  the  advantage  of  increased  light,  and  so  forth. 
These  aspects  of  the  case  have  been  pressed  forward  on  other  ocoa- . 
sions  beiore  manufacturers  and  mill  managers,  and  it  is  quite 
possible,  of  course,  that  there  is  general  recognition  of  the  advan- 
tages of  the  electric  drive  in  regard  to  these  phases  of  the  subject. 
The  various  other  methods  of  driving  advocated — steam,  gas  and 
oil  were  strongly  criticised  upon  many  of  their  suggested  advan- 
tages, and  when  the  discussion  was  of  necessity  brought  to  a  close 
owing  to  inability  to  devote  further  time  to  the  matter,  it  was 
probably  true,  as  one  delegate  put  it,  that  those  present  knew  just 
about  as  much  at  the  end  as  they  did  before  the  papers  were  read. 
It  was  unfortunate  in  every  way  that  such  an  intricate,  complex 
and  debatable  question  should  be  brought  forward  at  the  closine 
session  of  the  Congress. 

The  criticisms  of  the  various  methods  had  by  no  means  been 
exhausteil  when  the  closure  was  applied,  and,  the  authors  not 
having  time  to  reply,  it  was  decided  that  further  questions  might 
be  forwarded  to  the  Institute  within  the  next  14  days,  and  replies 
would  then  be  made  to  the  whole  of  the  questions  raised.  The 
discussion  will  certainly  stimulate  the  permanent  Mill  Driving 
Committee  of  the  Textile  Institute  to  go  deeply  into  the  matter  in 
order  that  fuller  information  may  be  placed  at  the  disposal  of 
the  members  of  the  Institute. 

Loud  RoiHEKnA.M,  the  president  of  the  Institute,  said  that  the 
papers  were  of  a  very  important  character,  and  he  thought  every- 
one would  recognise  the  importance  of  hearing  all  sides  of  the 
question  upon  such  an  intricate  matter,  in  order  to  be  in  a  position 
to  arrive  at  an  accurate  opinion  as  to  which  was  the  best,  the  most 
efficient  and  the  most  economical  drive  for  textile  factories  nowa- 
days. It  was  obviously  most  important  that  manufacturers  should 
keep  themselves  posted  as  to  new  methods  and  new  inventions,  and 
in  that  way  keep  themselves  abreast  of  the  most  intelligent  and 
enterprising  of  their  competitors  whether  at  home  or  abroad. 

Mu.  A.  X.  Wryk  (Guernsey)  said  that  from  the  sizes  of  the 
installations  mentioned  in  the  various  papers,  it  was  evident  that 
they  were  designed  more  for  the  requirements  of  large  mills  in 
Lancashire  and  York.shire  than  for  the  much  smaller  requirements 
of  mills  in  the  Border  district,  where  costs  were  relatively  higher 
per  unit.  In  nearly  all  cases  it  was  admitted  that  electrical  trans- 
mission had  great  advantages,  and  it  was  reasonable  to  suppose  that, 
whatever  the  prime  mover  might  be,  electrical  transmission  would 
be  even  more  largely  used  than  it  was  at  the  present  day.  For 
various  reasons  it  was  probably  economical  and  advisable,  in  some 
cases,  to  use  isolated  plant,  but  the  price  of  electricity  was  faUing, 
and  as  time  went  on  the  position  of  the  private  plant  would  become 
more  and  more  difficult.  In  the  Hawick  district  it  was  frequently 
necessary  to  run  the  spinning  plant  all  night,  and  with  a  large 
prime  mover  running  at  something  under  half  load,  the  very 
good  efficiency  usually  shown  by  the  private  plant  would  fall 
away  completely. 

Mb.  Ram  Singh  said  that,  as  a  cotton  manufacturer,  he  thought 
the  steam  drive  was  cheaper  than  the  electric  drive.  Giving  a  shed 
1.000  looms,  the  capital  expenditure  on  individual  electric  driving 
would  be  £10  per  loom.  For  looms  driven  by  the  best  transmission, 
as  he  called  it,  it  would  be  £3  to  £3  10s.,  but  he  would  take  it  at  £1. 
Mr.  Crowley  had  Sixid  there  was  a  10  per  cent,  increased  production 
(in  instances  quoted)  by  the  individual  electric  drive.  For  that 
10  per  cent,  increase  of  production  they  had  to  pay  ii  0,000  more — the 
difference  between  the  cost  of  the  systems.  That  was  to  say  that  the 
production  would  be  equal  to  that  of  1,100  looms.  Taking  the  cost 
of  the  looms  at  £  40  for  driving  by  transmission,  that  figure  including 
building,  engine,  boilers,  chimney  and  everything,  they  could  get 
150  more  looms  with  the  £6,000  already  ^ntioned,  or  an  increased 
production  of  15  per  cent.  It  might  be  said  that  with  the  indi- 
vidual electric  drive  they  reduced  the  pUlara  inside  the  sheds.  In 
that  case  they  would  require  stronger  beams,  and  he  had  no  hesi- 
tation in  declaring  that  there  would  be  no  difference  in  the  cost  of 
mill  construction. 

Mr.  Leon  Gaster  (London)  strongly  urged  manufacturers  to 
consult  experts  whenever  they  were  in  doubt  on  such  difficult  pro- 
blems as  those  connected  with  the  driving  of  textile  mills. 

Mr.  H.  Joseph  (Hawick)  said  that  the  very  low  prices  given  by 
the  speakers  for  fuel  consumption  and  for  cost  of  electricity  were 
lower  than  could  be  got  in  his  locality.  Tliere  had  been  many 
remarks  about  speed  regulation  with  electric  driving,  and  whilst  he 
would  not  go  into  the  relative  merits  of  the  three-phase  or  con- 
tinuous-current motor,  he  might  say  that  their  system  in  Hawick  so 
far  had  been  the  group  drive.  Some  excellent  curves  had  been  taken 
on  steam  drives  and  gas  drives — there  were  none  of  the  latter  left 
in  the  town  now — and  the  electric  drive  which  succeeded  both  of 
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them,  and  the  contrast  between  their  speed  regulation  was 
exceedingly  remarkable.  Certainly  it  had  been  found  that  one  of 
the  great  advantages  of  electric  driving  had  been  steadiness  of  speed 
Mk.  Osc.\k  S.  Hall  (Bury),  a  large  loom  maker,  said  he  did  not 
think  anybody  was  consulted  more  than  he  was  as  to  the 
relative  merits  of  systems  of  driving  textile  machinery.  When  he 
was  asked  if  the  best  method  of  driving  looms  and  textile  machinery 
generally  was  by  electric  motors,  his  invariable  reply  was 
that  it  depended  upon  the  circumstances  of  the  case.  The 
subject  was  far  greater  than  many  people  thought  it  was. 
Electric  motors  were  much  more  efficient  the  more  complicated  the 
weaving  became.  What  he  meant  by  that  was  that  complicated 
.Taoquard  looms  or  other  heavy  and  intricate  machines  were  often 
kept  standing  for  a  while,  and  in  cases  like  that  there  was  no 
shafting  running  round,  there  was  no  wear  and  tear,  and  there 
were  no  losses,  it  they  were  run  by  the  system  referred  to.  Many 
other  classes  of  looms  and  various  types  of  textile  machines  were 
not  kept  continuously  running  because  the  manufacturers  were  not 
able  to  keep  them  fully  occupied,  and  in  all  such  cases  driving 
by  electricity  had  many  advantages  over  other  methods  of 
driving. 


BUSINESS  NOTES. 


Electric     Lamp      Patents     Litigation.— From    an 

announcement  appearing  in  our  advertisement  pages  today,  it  will 
be  observed  that  the  appeal  of  the  '  Z  "  Electric  Lan\p  Manufac- 
turing Co.,  Ltd.,  from  the  judgment  of  Mr.  Justice  Warrington 
upholding  the  validity  of  the  master  patent  No.  23,syvi/iil  of  the 
Osram  Lamps  Works,  Ltd.,  having  been  withdrawn,  it  is  intended 
to  enforce  rights  against  all  infringers.  The  "  Z  "  Co.  and  the 
Foster  Eugineering  Co.,  Ltd.,  have  both  been  granted  licences  to 
manufacture  and  sell  lamps  under  the  above  patent. 

Lea  Kecordcrs. — Aiuongsfc  the  orders  for  tbuir  a]iparHtus 
recently  received  by  the  "Lea  "  Recorder  Ch.  are  the  following 
for  electricity  works  : — Sunderland,  Walthamstow  (.repeat  order). 
Nuneaton,  Kirkcaldy,  Aberdeen  (repeat  order),  and  Croydon,  as  well 
as  the  Hobart  Gas  Co.,  Tasmania,  the  Ceara  Tramways  Co.,  and 
Ensenada  Electricity  Works,  Cape  Town  Electricity  Works,  and 
Edmonton  Electricity  Works,  Canada. 

Miners"  Safety  Lamps. — We  are  informed  that  in  the 
recent  competition  the  winning  lamp,  and  three  of  those  to  which 
£.=)0  awards  were  given,  were  all  fitted  with  Osram  lamps.  Many 
of  these  winning  miners'  lamps  to  which  Osrams  were  fitted  had 
been  in  actual  service.  The  particular  type  of  Osram  lamp  used  in 
them  is  a  r.5-c.p.,  2-volt  lamp,  and  costs  only  id.  per  shift  of 
approximately  12  hours. 

Bankruptcy      Proceed  ing.s.  —  Hexhy     Halliheld 

O.XLEY  (otherwise  known  as  Oliver  Huxlev),  22,  Uxbridge  Road, 
Hanwell,  Middlesex,  consulting  engineer.— The  adjourned  meeting 
of  creditors  in  this  case  was  held  on  Monday  at  the  offices  of  the 
Official  Receiver,  U,  Bedford  Row,  W.C.  The  debtor's  statement  of 
affairs  showed  unsecured  liabilities  £1,424,  and  assets  £117,  or  a 
deficiency  of  £l,:i07.  It  will  be  remembered  that  the  debtor 
attributed  his  failure  to  want  of  employment,  and  losses  owing  to 
the  attempted  tiotatiou  of  a  company.  His  deficiency  account 
showed  that  he  had  lost  £1,400  by  bad  debts,  and  he  had  also 
incurred  liabilities  of  £545  on  behalf  of  a  company.  The  previous 
meeting  had  been  adjourned  at  the  debtor's  urgent  request  to  enable 
him  to  complete  negotiations  with  his  friends  which  would  enable 
him  to  bring  in  a  scheme  of  arrangement  for  a  composition.  At  the 
meeting  on  Monday  the  debtor  did  not  attend.  The  Official 
Receiver  reported  that  no  proposal  for  a  composition  or  scheme  had 
been  lodged,  and  that  there  was  no  explanation  why  this  had  not 
been  done  in  the  face  of  the  statement  made  at  the  previous 
meeting.  There  was  not  a  quorum  of  creditors  present,  so  that  no 
resolutions  could  be  passed,  and  the  matter  remained  in  the  hands 
of  the  Official  Receiver,  the  chairman  intimating  that  he  would 
apply  to  the  Court  for  an  order  of  adjudication  in  bankruptcy. 

Albert  Edward  Martin  (:\lidland  Electrical  Supply  Co.), 
electrical  engineer,  3i),  Great  Charles  Street,  Birmingham.— 
Receiving  order  made  on  September  9th  on  a  creditor's  petition. 
First  meeting,  September  25th  ;  public  examination,  October  9th  ; 
both  at  Birmingham. 

Westinghouse  London  Nhouroom.— In  the  accom- 
panying picture  we  show  a  view  of  the  new  supplies  showroom  of 
the  Britlsh  We.'^tinchduse  Electric  and  MANurACTrRiNi;  Co., 
Ltd.,  at  1711,  Wardour  Street.  London,  M'.C.  This,  together  with 
offices  and  stores  on  the  same  premises,  has  been  established  for  the 
convenience  of  contractors  and  the  trade.  Clients  can  be  taken 
there  for  the  selection  of  their  requirements,  and  moderate-sized 
trade  orders  can  be  executed  from  stock,  larger  ones  being  handled 
from  the  headquarters  at  Trattord  Park,  Jlanchester.  We  paid  a 
visit_  to  the  premises  early  in  the  week  and  found  a  varied  supply 
of  Westinghouse  electric  supplies  on  view,  including  the  following  : — 
Westinghouse  Auriga  lamps  from  .s  to  1,000  c.P.,  Cooper-Hewitt 
mercury  vapour  lamp?,  single  carbon  flame  arc  lamps  such  as  the 
company  is  to  supply  under  the  12  months'  contract  for  the  Ham- 
mersmith Borough  Council,  and  the  Magazine  flame  lamp  for  105 


of  which  an  order  has  been  received  from  the  S.E.  and  C.  Railway, 
for  their  Ashford  Works  ;  a  full  line  of  tumbler  switches,  ironclad 
switchgear,  distribution  boards,  wood  blocks :  al.so  radiators 
(luminous,  convector  and  Bastian  types),  and  electric  heating  and 
cooking  apparatus.  A  special  feature  is  made  of  electric  fans. 
These  are  supplied  in  many  varieties.  A  large  powerful  ceiling 
tan  is  in  position  in  the  showroom,  and  this  is  a  line  which 
is  chiefly  supplied  for  export  to  India  and  other  like  countries. 
Fitted  into  the  window  there  are  box -blade  fans  suitable  for 
picture  theatre  and  general  purposes.  A  Holophane  demon- 
stration  cabinet   will   serve   a  very  useful  end,  and  a  number  of 


WEsTiNi.nnrsE  Supplies  Showroom. 


excellent  examples  of  fittings  in  this  style'are'on  view.''One  cannot 
exhaust  in  these  notes  all  the  lines  of  table  standards  and  other 
fittings,  silk  shades  and  other  lighting  accessories  that  are  displayed 
in  a  comparatively  small  space,  but  we  haee  said  sufficient  to 
indicate  the  nature  of  the  exhibit.  It  is  intended  very  shortly  to 
hold  a  stock  of  the  Auriga  drawn  wire  lamp.  It  isanticipated  that 
a  considerable  over-the-counter  trade  will  be  done  in  many  of  the 
items  enumerated.  The  main  London  Westingliouse  establishment 
will,  of  course,  remain  at  Norfolk  Street,  the  Wardour  Street 
premises  being  intended  as  a  London  office  and  store  for  the  sale  of 
Westinghouse  electric  supplies,  many  of  which  are  already  being 
manufactured  at  Tratford  Park. 

Book  Notices. — "  How  to  Take  Out  Patents."  By 
A.  E.  Edwards.  London  :  Arthur  Edwards  &  Co.,  Ltd.  Price  2b. 
net. 

"  Electricity. "  By  Gisbert  Kapp  (Home  ITniversity  Library  of 
Modern  Knowledge).    London  :  Williams  &  Norgate.     Price  la.  net. 

"  Ignition  of  Gas  by  Miniature  Electric  Lamps  with  Tungsten 
Filaments."  Bv  H.  H.  Clark.  ''  Magazines  and  Thaw  Houses  for 
Explosives."  By  C.  Hall  and  S.  P.  Howell.  "  The  Effect  of 
Stemming  on  the  Efficiency  of  Explosives."  By  W.  0.  Snelling  and 
C.  Hall.  "  The  Transmission  of  Heat  into  Steam  Boilers."  By  H. 
Kreisinger  and  W.  T.  Ray.  1912.  Washington  :  Government 
Printing  Office. 

'■Joiir/iul  of  the  Franklin  Institute."  Vol.  CLXXIV,  No.  3. 
September,  1912.    Philadelphia,  Pa.  :  The  Institute.    Price  50  cents. 

"  Electricity  for  Everybody.  "  By  R,  Borlase  Matthews.  1912. 
London  :  Electrical  Press,  Ltd.     Second  Edition.     Price  5s.  net. 

'■  Atti  della  Associazione  Elettrotecnica  Italiana."  August,  1912. 
Milan  :  Stucchi,  Ceretti  i^  Co. 

"  Bulletin  Mensuel  de  la  Soeicte  Beige  d'Electrlciens."  A*ol. 
XXIX,  Nos  6  and  7.  .Tune  and  .Tuly,  1912.  Brussels  :  E.  Bruylant. 
Price  1  fr.  75. 

"  Jiiiiriial  of  the  American  Society  of  Mechanical  Engineers." 
September,  19)2.     New  York  :  The  Society,     Price  35  cents. 

"  The  Jlotor  Manual."  Fifteenth  Edition.  London  :  Temple 
Press,  Ltd.     Price  Is.  (jd.  net. 

"History  of  the  Monument  to  Commemorate  the  Sending  of  the 
First  Train  Order  by  Telegraph."  New  York  :  Telegrnjili  and  Tele- 
pkane  Aije. 

"  Canada  for  the  Investor  and  the  Industrious  Millions  of  Great 
Britain."  By  T.  W.  Sheffield.  Bristol  :  J.  W.  Arrowsmith,  Ltd. 
Is.  net. 

"Wireless  Telegraphy  and  Hjsv  to  Mike  the  Apparatus."  1912. 
London  :  Cassell  &  Co.,  Ltd.     Price  Is.  net. 
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Cataloffues  and  Lists. — Ai.urux  Mkiai,  IFam  FACTrii- 

iNi:  Cii.,  OS,  Victoria  Street,  London,  S.W.— Leaflet  relating  to  their 
metal  name-plates  and  advertisement  f.ouvenir«. 

Thk  Ei.uctkical  Co.,  Ltd.,  122-t,  Charinsr  Orosa  Itoad,  London, 
W.C. — 40paire  Hat,  giving  illustrated  descriptive  matter,  also 
tabulated  information,  prices,  kv.,  of  their  direct-current  motors 
and  dynamos  (110,  220,  410  and  50O-volt  machines),  also  motor- 
generators.  I'rioes  of  spares  and  starters,  instructions  for  starting 
and  running  machines,  diagrams  of  connections,  and  full  dimen- 
sional particulars  are  also  published. 

TiiK  LuMJON  Klkctuicai.  Tkadin(;  Co.,  Ltd.,  Palmerston 
House,  Old  Broad  Street,  London,  E.C..  have  prepared  a  sppcially- 
■  Irsigned  envelope  for  the  purpose  of  advertising  the  Bastian 
'  Pygmy  "  heater,  and  they  will  be  glad  to  hear  from  cODtractors 
desiring  to  have  a  supply  over-printed  with  their  name  and 
address. 

The  Union  Ei.ectkic  Co.,  Ltd.,  Park  Street,  Southwark, 
London,  S  E. —  Xew  Ifi-page  booklet,  entitled  'The  Attraction  of 
Custom."  It  is  intended  to  appeal  to  the  actual  user  of  light,  and 
therefore  is  available  for  distribution  by  contractors.  It  compares 
Hame  arc  lamps  with  high-pressuro  gas,  and  particularly  brings 
out  the  merits  of  the  "  Excello,"  a  number  of  excellent  prints  being 
included  to  illustrate  the  use  of  these  in  lighting  the  exteriors  of  a 
number  of  important  London  buildings.  Copies  can  be  obtained  on 
application. 

TiiK  LiNoLiTi:  Co.,  25,  Victoria  Street,  Westminster,  S.W— Price 
list  of  Woodhouse  patent  steel  casiiig  and  accessories,  of  which 
they  are  the  sole  manufacturers. 

Sooth  Afri«'a, — Accordinf;   to   the    Hvilixli    and   Soalh 

African  h'-r/mrt  (in:rtti;  additional  plant  is  required  for  the  (Queen's 
Mine  (Willoughby's  Consolidated),  and  will  include  cither  a  further 
10  stamps  or  a  complete  2o  stamp  battery  ;  probably,  also,  a  new 
sands  treatment  plant  and  a  complete  electrical  power  plant. 

Trade  .liinounceiiieiits. — Tin-;  \VKsTr\(;n(irsK  CuopKit 

Hewitt  Co.  Ltd.,  of  l.'il(2,  Great  Saffron  Hill,  London,  E.C., 
inform  us  that  they  have  appointed  Mr.  F.  .1.  Lyons-Uavis,  of 
27,  Kuthin  (Jardens,  Cardiff,  as  their  agent  in  the  South  Wales 
district.  Mr.  Lyon-s-Davis  will  deal  with  this  company's  well- 
known  specialities,  namely,  silica  and  ('oopcr-Hewitt  lamps  and 
mercury  vapour  converters. 

On  Jlonday  next  the  Tttan  Lift  Co..  Ltd.,  are  moving  to  new 
premises  at  ii/ 11,  Eagle  Street,  Ilolborn,  W.C.  This  is  on  account 
of  the  large  increase  in  thoir  business  during  the  last  two  years. 
The  new  premises  arc  provided  with  a  "  Titan  "  electric  lift. 

The  General  Er.ECTiiic  Co  ,  Ltd.,  are  just  now  offering  to  the 
trade  a  ([uantity  of  electrical  goods  stock  rendered  obsolete  by  the 
issuance  of  their  complete  catalogue — at  greatly  reduced  prices. 
These  are  on  view  in  a  separate  department  at  t)7,  (,iueen  Victoria 
Street,  E  C. 

The  British  L.M.  Euicssox  Manci'Acturin(;  Co.,  of  London 
and  Betston,  have  appointed  Messrs.  Watson  ie,  Whyte,  of  19, 
Waterloo  Street,  Glasgow,  to  be  agents  in  Scotland  for  the  sale  of 
their  telephone  apparatus. 

According  to  an  Indian  exchange,  the  Eastern  Electric  and 
Trading  Co.  announces  that  its  head  office  is  now  removed  from 
Sukkur  to  Karachi. 

The  Nayi.ok  (Patent)  Battery  Co.,  Ltd.,  of  1a,  Lammermoor 
Road,  Balham,  London,  S.W.,  inform  us  that  they  have  taken  over, 
for  the  purposes  of  extension,  the  business  carried  on  by  the  Re- 
generating Battery  Co.,  of  ;^A,  Blenheim  Street,  Chelsea,  London, 
S.W.  All  correspondence  should  in  future  be  addressed  to  the  new 
company  as  above. 

Mr.  Joseph  West  Howarth  has,  owing  to  the  retirement  of 
Mr.  Harry  Howarth,  taken  over  the  business  of  Messrs.  Joseph 
Howarth  Jc  Co.,  lighting  engineers,  of  3(io,  Rochdale  Road, 
Manchester. 

The  Linoute  Co.  have  taken  over  from  the  Woodhouse  Steel 
Casing  Co.,  Ltd.,  the  sole  rights  to  manufacture  and  sell  steel  casing, 
and  fittings  for  the  same,  under  their  patents  of  1906,  1909  and 
1911,  and  are  making  arrangements  to  supply  large  or  small  quan- 
tities. 

The  South  London  Conduit  FiTTiN(iS  Co.,  of  56a,  Harleyford 
Road,  Kennington,  S.E.,  inform  us  that  they  are  now  manufactur- 
ing fittings  for  electrical  conduits,  and  would  be  glad  to  receive 
inquiries. 

For  Sale. — The  York  City  Electricity  Dejiartment  ha.s 

for  sale  three  electric  capstans.  The  Halifax  Tramways  and  Elec- 
tricity Committee  has  for  disposal  a  7.")0-KW.  direct-coupled  Belliss 
engine  and  E.C.C.  dynamo,  with  surface  (.'ondenser.  See  our  adver- 
tisement pages  io-day. 

Two    Continental    E.\hibition8. — With   reference   to 

the  Barcelona  and  Ghent  Exhibitions  mentioned  in  our  leaderette 
pages,  inquiries  respecting  the  former  should  be  addressed  to 
Anglo-International  Permanent  Exhibitions.  Ltd.,  76,  Finsbury 
Pavement,  London,  E.C,  the  Commissioners-Delegate  for  the 
United  Kingdom  ;  those  relating  to  the  Ghent  Exhibition  should 
be  sent  to  the  office  of  the  British  Representative,  1,  Southampton 
Row,  London,  W.C. 

Canada. — Messrs.  Ashmore,   Benson.   Pease  &  Co , 

Ltd.,  of  Stockton-on-Tees,  have  been  given  an  order  by  the  Montreal 
Light,  Heat  and  Power  Co.  to  supply  and  erect  at  their  Outremont 
station  a  four-lift  gasholder  of  3,oo0,000  cb.  ft.  capacity  and  a  steel 
tank  to  contain  the  same.  It  is  expected  that  the  work  will  be 
begun  immediately.  The  Canadian  British  Engineering  Co.,  Ltd., 
are  the  Canadian  representatives  of  Messrs.  Ashmore,  Benson,  Pease 
and  Co, 


The    ''Maffie'"    Suction    Cleaner. — The    statnl    of 

Meksus.  Mauic  Aim'i.iances,  Ltd.,  at  the  Hardware  Exhibition  at 
Olympia,  faced  the  main  entrance,  and  the  cleaner  was  demon- 
strated in  an  interesting  fashion  throughout  the  day,  by  a  stalwart 
white-clad  negro,  who  cleaned  rugs  and  furniture  with  great  ease. 
Oar  readers  are  already  fully  familiar  with  the  principle  and 
construction  of  this  electrically-operated  cleaner. 


LIGHTING  and  POWER  NOTES. 


Artf'entiua. — It  is  reported  from  Tucuman  that  the 
Hydro-Electric  Co.  will  commence  its  service  on  September  15th, 
giving  current  in  HO  e(|Uares. 

The  Municipality  of  San  Vicente  (Buenos  Ay  res)  has  applied  for 
permission  to  call  for  tenders  for  a  public  and  private  electric  light 
station.    -Jlprii'ii-  .ifth<-  liinr  Plate. 

.iustralia. — The  Port  Melliouriie  fV.)  Council  has 
appointed  Mr.  Ashman  as  consulting  engineer  in  connection  with 
the  proposed  electric  supply  system,  for  which  tenders  are  to  be 
called  shortly. 

The  North  Sydney  (Council  has  advertiseil  for  applications  for  the 
concession  to  establish  an  electricity  supply  and  for  refute 
destruction,  also  for  competent  electrical  engineers  to  advise  on  and 
supervise  the  work  of  construction,  ice. 

Balderton. — .\ii  inquiry  was  held  on  Scpiember  li'th  by 
Mr.  T.  C.  Ekin  into  the  application  of  the  Parish  Council  for  a  loan 
of  £Br)(i  for  street  lighting  by  electricity,  for  which  current  will  be 
supplied  at  Id.  per  unit  by  Messrs.  Simpson  .t  Co.  The  only  opposi 
tion  was  from  one  or  two  ratepayers  who  preferred  gas  lighting. 

Basingstoke. —  .\fter  considering  a  letter  from  the  L.  and 

S.W.  Railway  Co..  in  which  the  latter  inquired  whether  the  T.C. 
had  any  idea  of  estaldishing  electricity  works,  as  otherwise  it  would 
have  to  make  alterations  in  its  present  plant,  the  Lighting  Com- 
mittee reported  that  it  was  not  able  to  recommend  the  Council  to 
apply  for  a  prov.  order.  Having,  however,  given  full  consideration 
to  an  offer  made  by  Messrs.  E  iwards  \  Armstrong  to  establish  an 
electrical  undertaking  in  the  borough  for  the  purpose  of  the  public 
supply  of  electricity,  it  recommended  the  Council  to  render  that 
firm  all  necessary  facilities  in  connection  with  the  matter. 

Uatley. —  In  refeience  t«  the  controversy  as  to  whether 
the  local  electricity  works  should  be  extended  at  a  cost  of  about 
£20,000,  or  electric  current  obtained  from  the  Yorkshire  Power 
Co.,  it  has  been  decided  by  the  Electricity  Committee  to  call  in  an 
independent  adviser  in  regard  to  the  matter. 

Brazil. — The  town  of  Santa  Barbara.  San  Paulo,  is 
having  an  electric  lighting  system  installed  under  the  supervision 
of  a  well-known  German  electrical  engineer. 

Burton-on-Trent.-  -The  T.C.  has  decided  to  extend  the 
low-tension  overhead  lines  to  supply  the  premises  of  the  English 
Grain  Co.  An  extension  is  also  to  be  made  to  the  Outwoods 
districts. 

Clacton-on-Sea. — Mr.  H.  K.  Hooper,  on  September  10th, 
held  an  ini|uiry  into  the  application  of  the  I'.D.C.  for  a  loan  of 
£2,6."'0  for  mains,  kc.  The  Inspector  altered  the  particulars  to  £700 
for  services  and  £1,900  for  mains.    There  was  no  opposition. 

Continental  Notes. — Fkanie. — Since  liin,  according 
to  an  official  report,  electrical  installations  in  the  Department  of 
the  Aisne  ha%e  undergone  a  remarkable  multiplication.  This  is 
owing  principally  to  the  introduction  of  the  high-pressure  mains 
of  the  Compagnie  Electrique  du  Nord.  Some  34  subsidiary  com- 
panies have  been  formed,  drawing  their  supplies  from  this  company, 
to  work  one  or  more  communes,  the  length  of  the  lines  aggre- 
gating 124  km.  Over  21!  distribution  systems  are  now  either  pro- 
jected, under  construction,  or  ready  for  working. 

La  Socioti-  Lorraine  d'Electricite,  of  Nancy,  has  secured  the  con- 
cession for  the  supply  of  electrical  energy  for  lighting  and  power 
purposes  in  a  number  of  villages  in  the  Departments  of  Vosges  and 
Meurthe-et-Moselle. 

Spain. — The  municipal  authorities  of  Palafragell  (province  of 
Gerona)  have  just  invited  tenders  for  the  concession  for  the  supply 
of  electric  energy  for  lighting  and  power  purposes  in  the  town 
during  a  period  of  2ii  years. 

Italy. — We  are  informed,  says  Z«  Renie  Pmtiqiic  di'  rjSli'ctrii-ifi'; 
that  a  group  of  capitalists  associated  with  concessionaires  of  sundry 
lignite  mines  in  Italy  have  decided  to  establish,  near  Figline,  a 
large  sulphate  of  ammonia  factory,  utilising  the  excess  of  gas  for  a 
power  station  for  the  production  and  distribution  of  electric 
current. 

Germany*. — Accorciing  to  the  Deutsvlie  i'lirst-eitiuiff,  it  is  intended 
to  set  up  a  new  power  station  on  the  great  peat  moor  of  Burtanger, 
and  a  second  in  the  Stade  neighbourhood  near  Bremervorde.  By 
means  of  these  two  stations  a  large  part  of  the  Province  of  Hanover 
will  be  provided  with  electric  power,  which  will  serve  for  the 
furthering  of  the.minor  industries  to  the  widest  extent.  Of  two  other 
peat  power  stations,  that  on  the  Wiesmoor  has  been  in  existence  two 
years  and  the  Schweegemoor  station  since  October  last  year.  The 
latter  supplies  electric  current  to  six  circuits  and  to  the  City  of 
Osnabriiok,  besides  producing  gas  .and  ammonia  by  the  Mond  pro- 
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cess.  It  19,  furthermore,  intended  next  to  cultivate,  by  means  of 
electric  plougrhp,  &c..  a  large  part  of  the  moor  surface.  The 
Wiesmoor  station,  whose  erection  was  begun  two  years  ago  by 
the  Domain  Fiskus,  has  served  a  useful  purpose.  It  now  supplies 
with  electric  current  not  only  East  Friesland  but  a  part  of  the 
Grand  Duchy  of  Oldenburg.  Steam  turbines  are  employed  for  the 
generation  of  the  current ;  the  boilers  are  heated  with  peat  sods. 
Hereabouts,  all  the  peat  dredgers,  sand  dredgers,  ploughs,  harrows 
and  rollers  are  worked  by  electric  power.  Many  hundreds  of 
hectares  are  also  cultivated  by  implements  driven  by  current 
drawn  from  this  station,  and  have  given  good  results,  especially 
the  hay  crops.  The  establishment  of  new  stations  is  of  great  im- 
portance to  the  potash  industry,  as  they  tend  to  enlarge  the  area  of 
consumption,  and  the  agricultural  utilisation  of  the  moor  surface 
is  only  possible  by  means  of  the  regular  application  of  potash 
manures.  For  this  purpose,  100  kg.  per  hectare  must  be  applied 
each  year. 

EussiA. — Imperial  sanction  has  been  given  to  the  contracts  con- 
cluded with  Mr.  Charles  Stewart,  an  Englishman,  for  the  lease 
of  Crown  lands  in  the  neighbourhood  of  Lake  Gokcha  in  the 
Caucasus,  for  the  purpose  of  establishing  a  hydro-electric  station. 
— Financier. 

Dnndalk. — At  the  bi-monthly  meeting  of  the  Council 
last  week,  Mr.  P.  A.  Spalding,  the  electrical  engineer,  reported  that 
the  contracts  for  the  underground  and  overhead  street  mains  had 
been  completed. 

Dover. — A  number  of  residents  have  petitioned  the 
T.C.  protesting  against  the  system  of  extinguishing  the  street 
lamps  after  midnight  and  1  a.m.,  by  which  apparently  some 
3.5  per  cent,  of  the  recent  cost  of  street  lighting  is  being  saved. 
The  Doivr  Express,  in  commenting  on  the  matter,  says  that  it  is 
desired  that  every  lamp  shall  be  lighted,  even  if  a  reduced  light  is 
given. 

Eccles. — An  inquiry  was  held  by  Mr.  T.  0.  Ekin,  of 
the  L.G.B.,  on  September  11th,  relative  to  the  T.C.'s  application 
for  sanction  to  borrow  £5,220  for  purposes  of  the  electricity 
undertaking.  Mr.  Angus,  borough  electrical  engineer,  said  the 
growth  of  the  undertEiking  was  chiefly  in  connection  with  the 
extension  of  power  services,  and  the  amounts  to  be  borrowed 
included  £2,000  for  new  mains,  £7.50  for  new  services,  £750  for 
transformers.  £625  for  a  new  boiler  house  to  accommodate  three 
boilers  (one  of  which  was  now  to  be  put  in),  and  other  smaller 
expenditures  connected  with  the  extension.  A  reduction  in  the  net 
profit  shown  last  year  was  owing  to  £(')55  being  expended  out  of 
revenue  for  a  switchboard,  and  £75  for  a  pumping  set.  After 
further  evidence,  the  Inspector  agreed  to  amend  the  application 
respecting  the  boiler  house  to  £800,  to  cover  the  advance  in  price 
of  materials  and  workmanship  since  the  estimate  was  obtained. 

Ecclesliall. — After  consideration  of  a  scheme  submitted 
by  Mr.  Balbiani,  consulting  electrical  engineer,  of  Birmingham, 
for  supplying  the  district  with  electric  light,  the  P.O.  has  decided 
to  inform  that  gentleman  that  the  parishioners  and  the  Council 
are  favourably  disposed  towards  the  proposals,  but  they  prefer  that 
he  should  apply  to  the  B.  of  T.  for  an  order  rather  than  give  per- 
mission themselves. 

Edinburgh. — At  a  meeting  of  the  Corporation  Electric 
Lighting  Committee,  a  motion  by  Councillor  Stevensfon  to  consider 
as  to  the  dispcsal  of  the  ascertained  surplus  of  £2, 171i  on  the  year's 
accounts  of  the  electric  lighting  undertaking  to  May  I5th,  1912,  was 
considered.  Councillor  Hamilton  moved  that  they  recommend  the 
Town  Council  to  place  the  £2,179  to  a  suspense  account  for  the  pur- 
pose of  city  improvements.  This  was  seconded.  Bailie  Stewart 
moved  as  an  amendment  that  the  sum  should  be  placed  towards  the 
relief  of  rates.  It  was  also  moved  that  the  amount  be  applied  to 
the  reduction  of  debt  on  the  undertaking.  Ultimately  it  was 
decided  to  submit  the  matter  to  the  T.C.  for  decision. 

Epsoio. — The  K.D.C.  has  consented  to  the  Leatherhead 
and  District  Electricity  Co.  laying  mains  at  Stoke  DAbernon, 
where  several  premises  are  to  be  supplied. 

Galashiels. — The  Law  and  Finance  Committee  has  con- 
sidered a  letter  from  the  Urban  Electric  Supply  Co.,  Hawick,  as  to  the 
introduction  of  electricity  into  the  burgh,  and  decided  to  favourably 
consider  the  terms  of  any  arrangement  which  might  be  submitted 
by  the  company,  or  by  the  local  company  which  it  suggested 
should  be  promoted  for  the  carrying  out  of  a  suitable  undertaking. 
It  having  been  pointed  out  that  the  town  was  very  favourably 
situated  for  such  a  scheme,  and  that  there  was  valuable  power 
going  to  waste,  which  was  worth  anything  from  £150  to  £200  a 
year,  the  Committee's  recommendation  was  adopted. 

ftlasgO'H'. — <Jreat  interest  is  beiui;-  taken  in  the  forth- 
coming Smoke  Abatement  Exhibition  organised  by  the  Corporation. 
All  the  most  modern  electrical  apparatus  for  cooking,  heating  and 
lighting  will  be  seen  in  operation.  The  School  Board  is  co-operating 
with  the  Committee  in  arranging  a  series  of  competitions  for  girls 
in  cooking  and  baking  by  electrical  appliances.  Other  interesting 
features  will  be  an  electrical  luncheon  and  tea-room  where 
the  visitors  will  be  able  to  see  their  meals  cooked  by  electrical 
apparatus. 

Hartshead  (Yorks,). — This  village,  not  to  be  out-done 

by  the  neighbouring  townships  in  the  Spen  Valley  district  of  York- 
shire, has  now  got  an  electricity  supply  for  the  illumination  of  its 
streets.  The  current  is  supplied  by  the  Yorkshire  Electric  Power 
Co.,  at  a  rental  of  £2  per  lamp,  including  maintenance,  and  no  care 
or  attention  needed  on  the  part  of  the  Hartshead  Council. 


Hlndley  (Lanes.). — The  Council  has  had  under  con- 
sideration a  communication  from  the  B.  of  T.  in  reference  to  the 
proposed  revocation  of  the  Electric  Lighting  Order.  It  was  decided 
to  make  a  strong  appeal  to  the  Board  for  an  interview  to  discuss  the 
desirability  of  allowing  the  order  to  remain  in  force,  the  expenses 
to  be  paid  by  the  Council.  The  B.O.T.  has  since  consented  to 
meet  a  deputation  from  the  U.D.C. 

Isle  of  Man. — An  electrical  plant  has  been  installed  at 
Xoble's  New  Hospital,  the  installation  consisting  of  a  Walker- 
Horrocks  automatic  plant  to  supply  370  IC-c.P.  lamps.  The 
generating  plant  includes  a  10-h.p.  Austin  engine  and  Vickers 
dynamo,  with  a  Chloride  "  Plantoid  "  51-cell  battery.  An  electric 
lift  is  also  installed  ;  Messrs.  Baxter  i>c  Impey  were  responsible  for 
the  electric  lighting  work. 

.lapan. — The  Yokohama  Electric  Co.,  in  order  to  meet 
the  rapidly  increasing  demand  for  a  supply  of  current,  has  entered 
into  a  contract  with  the  Mine  Hydraulic  Electric  Co.,  for  the  supply 
of  5,000  KW.,  commencing  on  January  1st  next. 

Iveadby. — sir  Wm.  Arrol  &  Co.  have  secured  the  contract 
for  the  bridge  to  be  erected  accross  the  River  Trent  at  Keadby  ; 
electrical  machinery  will  be  fitted  for  working  the  bridge,  which 
will  be  the  largest  and  heaviest  of  its  kind  in  Great  Britain. 

Kendal. — For  the  year  ended  March  31st  last  there  was  a 
gross  profit  on  the  electricity  undertaking  of  £283. 

Killarnej. — The  Guardians  are  considering  a  scheme  for 
the  electric  lighting  of  the  union,  which  at  present  is  illuminated 
by  gas  at  cost  of  £110  per  annum.  It  is  calculated  that  the  instal- 
lation will  cost  about  £421,  £324  being  for  transformers  and  cables, 
and  about  £100  for  fittings.  The  annual  cost  of  lighting  is 
calculated  at  £50  per  annum. 

Kingstown. — At  the  meeting  of  the  Urban  Council,  a 
letter  was  read  from  Mr.  C.  J.  Reddy  suggesting  that  the  Council 
should  consider  the  amalgamation  of  the  townships  of  Dalkey. 
Kingstown  and  lUackx-ock  with  the  object  of  establishing  in  the 
combined  townships  a  public  and  private  electric  lighting  scheme. 
Mr.  Potterlon.  in  proposing  that  the  letter  should  be  sent  to  the 
Lighting  and  Roads  Committee  for  consideration,  said  that  some 
years  ago  a  lighting  system  had  been  projected,  a  prov.  order 
secured  and  about  £  1,500  liabilities  incurred.  The  scheme  involved 
about  £50,000.  Mr.  Evans,  in  seconding  the  motion,  relerred  to 
the  operations  of  a  private  company  concerned  in  electric  lighting, 
and  said  that  the  matter  had  advanced  a  certain  extent,  and  they 
hoped  to  put  a  proposition  before  the  Council  in  a  short  time. 

l.oftus-in-Clevel;iud. — The  U.D.C.  has  decided  to  dis- 
cuss with  the  manager  of  the  Electric  Power  Co.  the  question  of 
public  lighting  by  electricity. 

Loudon. — St.  Pan'ckas. — Having  regard  to  the  satis- 
factory position  in  which  the  electricity  reserve  fund  stands,  the 
Finance  Committee  has  decided  to  recommend  the  Council  that  an 
amount  equal  to  a  1  id.  rate  from  the  profits  of  the  electricity 
undertaking  for  the  past  year,  should  be  used  for  the  relief  of  the 
rates.  Electricity  mains  are  to  be  extended  in  various  parls  of 
the  district  at  an  estimated  co.-^t  of  £654. 

Bethsal  Gkeen. — The  Electricity  Committee  states  that  in 
July  last  its  report  dealing  with  a  proposal  for  supplying  elec- 
tricity in  the  borough,  was  referred  back  for  further  consideration 
to  ascertain  on  what  terms  the  Stepney  B.C.  would  be  prepared  to 
undertake  the  administration  of  the  proposed  supply.  A  scheme 
for  the  administration  of  the  supply  has  been  discussed,  and  the 
Committee  understands  that  the  Stepney  B.C.  would  be  willing  to 
undertake  the  administration  of  the  proposed  undertaking  without 
seeking  to  obtain  a  profit  in  respect  of  such  work.  It,  therefore, 
believes  that  there  is  every  probability  that  an  agreement  could  be 
entered  into  with  Stepney  on  satisfactory  terms  for  the  purpose 
of  working  the  proposed  undertaking.  Mr.  Snell  had,  in  the 
Committee's  opinion,  made  sufficient  provision  in  his  estimates  for 
the  cost  of  administrative  work,  and  it  was  as  a  result  of  the 
adoption  of  his  suggestion  that  preliminary  negotiations  were 
entered  into  with  Stepney  to  see  whether  the  Council  would  be 
willing  to  work  the  undertaking,  it  being  the  opinion  of  the  con- 
sulting electrical  engineer  that  this  would  be  the  best  course  to 
take.  The  Committee,  therefore,  again  submitted  its  recom- 
mendation, that  Mr.  Snell's  report  should  be  adopted  and  that  a 
supply  should  be  taken  from  the  Stepney  B.C.  for  approval. 

Batteesea. — A  loan  of  £7,80.s  is  to  be  taken  up  from  the  L.CC. 
in  connection  with  the  electricity  undertaking.  This  amount  is 
divided  as  follows :— Mains,  £4,600;  house  services,  £1,200:  boiler 
plant,  £1,608  ;  meters,  .i;400.  The  electrical  engineer  and  chair- 
man of  the  Electricity  Committee  have  been  appointed  as  the 
Council's  representatives  at  the  conference  of  metropolitan  author- 
ities owning  electricity  undertakings. 

Newcastle  Emlyn. — It  is  announced  that  the  U.D.C. 
has  now  accepted  the  terms  of  the  electricity  company  for  public 
lighting,  after  a  brief  re-trial  of  oil  lamps  pending  the  settlement 
of  points  in  dispute  with  the  company. 

IVewmarket. — The  U.D::C.  has  asked  the  electricity 
company  to  erect  three  300-c.P.  lamps  in  High  Street  for  the 
inspection  of  the  Council.  Similar  lamps  are  to  be  provided  by 
the  gas  company. 
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\ewton-in-Makerlield. — AVritinK  to  the  local  D.C.  in 

reeponBc  to  a  rtiiiiest  for  assistance  iu  Becurinir  the  renewal  of  its 
E.L.  Order,  tlio  lion.  Arthur  Stanley,  MP,  said  he  was  bound  to 
admit  that  one  of  the  principal  Btumblinu  blocks  in  the  way 
of  the  expansion  of  electrical  matters  had  been  the  action  of 
local  authorities  such  as  Nowton-in-Makerlield.  In  this  case  tho 
('ouncil  held  the  Order  for  six  yearH,  but  did  nothinj;  with  in — in 
other  words,  tho  Council  would  not  supply  electricity  itself  nor 
allow  iinyonc  else  to  do  it. 

!\'orth  Wale.s. — The  North  Wales  rower  and  'J'liiction 
Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for  consent  to  erect  overhead 
linos  for  the  trnnsnii.ssion  of  current  from  I'enyr-Orsedd  Slate 
Quarry  to  Alexander  i.iuarry,  Llandwroj; 

Paisley, — The  (iencral  Electnoul  Co.  has  obtained  per- 
mission to  fit  up  within  the  burtrb,  by  way  of  experiment  and  free 
of  cost,  a  circuit  of  12  lamps  These  are  described  as  a  new  type  of 
flame  lamp,  Kiviujr  a  100  c.P.  (jreater  liKht  than  those  at  present  iu 
use.  The  cost  for  similar  lamps  for  permanent  use  would,  it  is 
stated,  be  £10  per  lamp. 

I'ontai'dawe. — 'I'he  District  ('ouncil  has  ai,Meed  to  nego- 
tiate with  Messrs.  Gilbertsou  with  a  view  to  the  latter  supplyinp 
eleotrioity  to  the  town.    The  price  is  to  bo  .".d.  per  unit. 

Koclidale. —  It  was  reported  to  a  nieetins,'  of  the  Elec- 
tricity Committee  last  week  that  the  extension  of  the  electricity 
works  was  practically  at  a  standstill  owiusr  to  the  non-delivery  of 
ironwork.     This  material,  it  is  said,  is  now  difficult  to  obtain. 

Kotherhaill. — A  fire  recently  occurred  at  the  Corporation 
electricity  works,  in  connection  with  an  air  filter.  The  fire  reached 
the  roof  of  the  building  throiiffh  an  exhaust  trunk,  and  was  ex- 
tinguished by  the  fire  brigade. 

St.  Nellons. — A  prov.  order  for  E.L.  is  being  applied 
for  by  the  South  Wales  Electrical  Power  Distribution  Co.  for  the 
rural  district.  The  company  has  quoted  terms  to  the  R.D.C.  for 
puolic  liirhtinjf  at  Bedwas  aud  Machcn  Upper,  and  consideration  is 
deferred  until  the  order  is  secured. 

Shipley. — Electrical  extt'nsions  and  alterations,  involving 
an  expenditure  of  jeri,0O0,  are  to  be  undertaken  by  the  District 
Council.  These  include  the  layinj;  of  new  cables  and  the  provision 
of  new  maohinpry  at  the  works 

Sligo. — The  H.  of  (<.  is  iiroposing  to  install  an  electric 
lightinjT  plant  at  the  workhouee  in  view  of  a  rise  in  the  price  of 
gas  from  £130  to  lEI.'iO  per  annum  for  about  iM  burners.  Tenders 
have  bcea  received  from  Messrs.  Allen  A:  Grosse,  of  Belfast,  £560  ; 
Messrs.  K  imund.son's  Electricity  Corporation,  Ltd  ,  £G70  ;  and  thf> 
Phuaix  Works,  Liverpool. 

In  a  lonpr  letter  from  Messrs,  Edmundson  to  the  Board,  the  firm 
recommended  one  of  their  automatic  E.L.  sets  with  storage  battery, 
The  tenderers  were  prepared  to  send  a  man  each  quarter  to  clean 
the  plant,  &o.,  at  a  cost  of  £12  10s.  per  annum.  The  cost  of 
supply ini;  and  erecting  a  120-light  plant  would  be  £3',I0.  For  a 
larger  plant,  to  provide  for  cooking  and  heating,  the  additional 
charge  would  be  about  £2S0.  An  economy  could  be  effected  by 
using  overhead  cable  between  the  buildings.  The  whole  matter 
of  electric  lighting  has  been  referred  to  Mr.  P.  .).  Kilgallen, 
engineer  to  the  Board,  who  is  also  preparing  apian  tor  lighting  the 
town  of  Sligo,  and  the  Hoard  is  seeking  further  information  to 
discuss  at  the  meeting  on  September  2 1st.  There  is  a  local  prejudice 
against  giving  the  contract  to  a  Belfast  firm. 

Southport. — With    a  view  to  securing  an  e.\pert  report 

concerning  the  state  of  the  electricity  and  tramways  undertaking, 
the  Corporation,  on  the  recommendation  of  the  Electricity  and 
Tramways  Committee,  recently  appointed  Mr.  S.  ,T.  Watson,  borough 
electrical  engineer,  of  Bury,  to  report  upon  the  electricity  depart- 
ment, with  special  regard  to  the  cost  of  generating.  The  matter 
was  referred  to  at  a  meeting  of  the  Council  on  Wednesday  last,  when 
Councillor  O'Regan  called  attention  to  a  recommendation  instruct- 
ing their  engineer  to  report  on  the  electrical  expert's  report  and 
circulate  both  together.  An  amendment  was  moved  by  Councillor 
Shaw,  and  carried,  that  a  copy  of  the  report  by  Mr.  Watson  be 
supplied  to  every  member  of  the  Council  separate  from  any  other 
report,  at  least  a  week  before  the  next  Council  meeting. 

Councillor  O'Regan  also  raised  the  i|uestion  of  deputations,  aud 
moved  that  they  refer  back  the  resolution  empowering  the  chair- 
man, vice-chairman  and  electrical  engineer  to  attend  the  conference 
of  the  Municipal  Tramways  Association  at  West  Ham.  The  policy  of 
sending  deputations  was  defended  by  Aid.  Gritliths,  and  the  amend- 
ment was  defeated,  the  minutes  then  being  adopted. 

Swintou  and    Pendlebary. — Terms  have  been  agreed 

between  the  Lancashire  Electric  Power  Co.  and  the  Council  for  the 
supply  of  electricity  in  bulk  to  the  Council  for  a  period  of  five 
years,  with  the  option  of  extension  to  10  years.  Under  this  agree- 
ment the  company  is  permitted  to  supply  direct  customers  who,  by 
reason  of  the  amount  of  the  demand  or  the  distance  of  the  premises 
from  the  Councils  mains,  cannot  be  satisfactorily  supplied  by  the 
local  authority.  There  is  a  clause  requiring  the  company  to  obtain 
the  consent  of  the  Council  before  commencing  to  supply  local  power 
consumers  direct  other  than  the  Acme  Spinning  Co.,  Messrs.  Sack- 
ville  i:  .Swallow,  Ltd.,  and  Messrs.  J.  Berry,  Ltd.  It  had  been  thought 
that  the  steam  generated  at  the  new  refuse  destructor  might  have 
been  utilised  for  an  electric  generating  plant,  but  the  engineer 
consulted  by  the  Council  holds  out  little  hope  of  it  being  able  to 
generate  at  a  price  approaching  that  at  which  it  is  now  supplied  by 
the  Lanes.  Electric  Power  Co 


Truro. — With  reference  to  the  E.L.  (piestion,  mentioned 
in  our  last  issue,  the  T.C.  has  decided  that  the  Committee  dealing 
with  the  matter  shall  l)e  empowered  to  expend  op  to  £20  in  Beeking 
expert  advice. 

Walsall. — Sanction  has  been  received  from  the  L.G.B. 
to  the  borrowing  of  £9,000  for  the  purposes  of  the  Council's  under- 
taking. Tho  engineer  has  been  instructed  to  proceed, with  the 
laying  of  ducts  for  tho  uiains  for  thi^  Darwall  Street  sub-station 
and  the  tramway  feeders  in  the  Litchfield  Street,  and  to  obtain 
prices  for  the  neceB.sary  cables.  Owing  to  the  increased  cost  to  the 
electricity  department  of  coal  and  other  charges,  the  Electricity 
Committee  has  appointed  a  sub-committee  to  inciuirc  generally, 
and  report  on  the  working  of  the  undertaking  ;  and  particularly 
(I)  08  to  the  best  means  of  ensuring  the  more  profitable  utilisation 
of  new  plant  and  machinery  and  new  mains  ;  and  (2)  as  to  the 
effect  under  present  conditions,  of  the  increased  cost  of  fuel 
and  any  capital  and  other  charges,  and  the  way  in  which  such 
increases  should  be  met. 

Watfui'd. — At  the  last  meeting  of  the  Guardians  it  was 
decided  to  install  electric  light  throughout  the  workhouse  buildings, 
and  to  ask  Mr.  Purse,  electrical  engineer  to  the  Watford  under- 
taking, to  prepare  a  specification  for  carrying  out  the  scheme. 

The  assessment  of  the  electricity  undertaking  of  the  U.D.C.  has 
been  increased  to  £2,030  rateable.  The  question  of  an  appeal  is 
being  considered  by  a  Committee, 

Wednesliiiry. — Mr.  II.  1!..   Hooper,    l,.O.B.    Inspector, 

held  an  inquiry  on  Friday,  last  week,  into  an  application  by  the 
T,C.  for  sanction  to  borrow  £3,7nO  for  the  purchase  of  an  engine 
and  dynamo. 

Windsor. — The  T.C.  has  by  a  large  majority  rejected  a 
motion  "that  before  any  further  contract  is  entered  into  with  the 
Electric  Light  Co.  by  the  Council,  an  agreement  shall  be  executed 
to  the  effect  that  any  profit  from  Council  contracts  shall  not  be 
included  in  the  purchase  amount  whould  the  Council  at  any  time 
determine  to  purchase  the  undertaking. '  A  member  pointed  out 
that  if  the  resolution  was  passed,  the  Electric  Light  Co.  could  not 
tender  for  street  lighting,  .^c,  and  the  Council  would  lie  entirely 
in  the  hands  of  the  Gas  Co. 

Worsley. — There  is  a  prospect  of  Worsley  shortly  being 
in  possession  of  a  supply  of  electricity  for  lighting  or  power,  a.-* 
satisfactory  arrangements  have  been  come  to  between  the 
Lancashire  Power  Co.  and  the  Earl  of  Ellesmere.  The  company 
holds  the  Worsley  Electric  Lighting  Order  obtained  by  the  Council, 
and  has  supplied  Walkdeu  for  the  past  two  years.  It  is  now_  pro- 
posed to  extend  the  cables  to  Worsley  underground,  and  to  eetab- 
lish  a  sub  station  at  Worsley,  Mr.  Taite  Ceeneral  manager)  intends 
to  put  the  work  in  hand  immediately  in  order  that  consumers  shall 
receive  the  supply  with  as  little  delay  as  possible.  The  Swinton 
and  Pendlebury  District  CouncQ  has  decided  against  extending  the 
distributing  mains  to  the  Worsley  boundary  on  the  ground  that  the 
probable  consumption  would  not  justify  the  heavy  cost  of  laying 
a  cable  from  the  sub-station,  and  it  is  possible  that  the  Swintou 
Council  will  come  to  some  arrangement  with  the  Power  Co.  for 
the  latter  'o  supply  the  numerous  large  residences  in  the  Broad 
Oak  Park  district  from  the  cable  which  will  supply  Worsley. 

laniioutll. — As  it  is  expedient  to  extend  plant,  machinery 
and  mains,  the  Electricity  Committee  has  decided  to  apply  to  the 
L,(;.B.  for  sanction  to  borrow  £4, nOO  for  machinery,  £1,000  for 
switchboard,  i;2.ii(j(i  fur  services,  and  £750  for  public  lighting 
mains. 


TRAMWAY  and  RAILWAY  NOTES. 


.4berdare. — The  U.D.C.  recently  discussed,  at  length,  a 
recommendation  of  Mr.  Sellon,  its  engineer  adviser,  to  purchase 
foreign-made  Sandberg  rails  in  preference  to  British,  Mr.  Sellon 
is  reported  as  having  said  that  no  British  firm  would  produce  rails 
to  his  specification,  but  German  firms  would  do  so  readily.  He  had 
no  doubt  that  the  foreign  rails  were  superior.  Several  "patriots" 
spoke  up  for  British  rails,  but  eventually  Mr.  Sellon's  recommenda- 
tion was  adopted. 

-Irgenfilia. — A  new  electric  railway  is  to  be  built  from 
Punta  Gorda  '(■(  San  Fernando  Anchovena  and  Vicente  Lopez  tn 
Belgrano,  The  line,  which  will  be  8.5  km.  long,  will  be  built  from 
one  end  and  completed  section  by  section,  and  the  necessary 
materials  will  be  brought  along  the  line  as  it  is  constructed. 

The  company  building  the  electric  tramway  from  the  Buenos 
'Aires  city  boundary  to  the  Tigre  has  informed  the  Government  of 
the  Province  of  Buenos  Aires  that  10^  km,  are  finished,  or  say  half 
the  line,  but,  due  to  unforeseen  circumstances,  work  has  been 
stopped.  An  extension  of  lt<  months,  in  which  to  finish  the  work, 
has  been  applied  for.  The  Tifik-ic  of  the  Rlter  Plate  understands 
that  want  of  capital  is  the  cause  of  the  suspension  of  work. 

Australia.— Though  the  report  of  Mr.  Hay  to  the 
N.S.W.  Government  on  the  question  of  relieving  the  street  tramway 
congestion  in  Sydney  has  not  been  made  public,  it  is  stated  that  he 
proposes  building  >hallow  tramways  with  street  stations  at 
intervals.  The  tramways  will  also  connect  under  the  harbour  with 
Balmain, 
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The  Chief  Commissioner  of  Railways  (X.S.W.)  has  stated  that 
the  electrification  of  the  Newcastle  tramways  will  be  carried  out 
shortly,  and  that  a  power  house  to  be  erected  will  also  supply 
energy  to  the  railway  workshops  and  yards. 

Ayr. — Mr.  W.  Griant,  the  Corporation  Trann\  ay  manager, 
reports  that  the  number  of  passengers  carried  during  the  year  was 
8,739, 2S7,  an  increase  of  68,191  over  the  previous  year.  The  cars 
ran  385,7915  miles,  a  decrease  of  638  miles.  The  revenue  was 
£15.752,  as  against  £15,492. 

Blackpool. — The  annual  returns  in  connection  with  the 
Corporation  Tramways  show  that  the  £5. OHO  made  last  year  re- 
presents 20  per  cent  of  the  gross  profit.  The  chief  feature  was 
the  increase  of  £2,782  in  the  ''  circular  tour  "  receipts,  and  annual 
contracts  amounting  to  £2,679.  There  had  been  an  addition  to  the 
rolling  stock  of  1 7  cars,  and  since  the  introduction  of  car-meters  there 
had  been  a  saving  of  at  least  10  per  cent,  in  the  current  consumed. 
Last  year  the  sum  was  £8,262  for  942.829  miles;  in  1909  it  was 
£10,066  for  915,229  miles.  The  manager  states  that  the  experi- 
mental steel-tired  wheels  have  proved  much  preferable  to  the  chilled 
cast-iron  tires.   There  are  now  72  cars,  of  which  21  are  lop-deckers. 

Bradford, — A  long  discussion  in  the  City  Couudl  took 
place  on  the  proposed  central  tramway  depot  at  Longlands,  and 
ultimately  it  was  decided  not  to  adopt  the  scheme,  by  30  votes 
to  27. 

Canada. — According  to  tlic  Tinu:".  an  electric  railway  is 
to  be  liuQt  to  Hudson's  Bay,  a  hydro-electric  plant  on  the  Nelson 
River  supplying  the  necessary  electrical  energy. 

Continental  Xotes. — Avsteia. — The  first  aerial  cable 
railway  in  Austria  that  from  Lana  to  the  top  of  the  Vigiljooh — 
was  opened  on  August  31st.  Its  total  length  is  1,153  metres, 
and  it  rises  to  a  height  of  1,153  metres.  It  is  built  on 
the  Ceretti  and  Tanfani  system,  four  separate  steel  lines  being 
employed,  the  standards  having  a  height  of  31  metres.  The 
carriages  each  carry  16  persons,  and  weigh  3,500  kg.  The  railway 
is  worked  by  direct  current  at  ."i.")0  volts,  obtained  from  a  mountain 
power-house.  The  winding  motors  are  of  50  h.p.  capacity.  The 
line  has  taken  three  years  to  build,  and  constitutes  the  first  of  the 
aerial  railway  units  of  the  local  railway  system  of  Austria.  Its 
cost  works  out  at  one-fifth  that  of  the  rack  railway,  and  one-half 
that  of  the  fixed  cable  railway.  Its  advantages  are  that  it  is 
unaffected  by  snowfalls,  it  rises  high  above  forest  and  plain,  and 
forms  no  disfigurement  of  the  landscape. — Eli'ctrn.  mui  Mascli. 

France. — A  general  movement  in  electric  tramway  and  railway 
work  is  shown  by  the  references  to  new  projects  in  the  French 
papers.  Proposals  are  on  foot  for  short  lines  in  the  neighbourhood 
of  Sedan  and  Dieppe  ;  in  the  Department  oe  lOvne  a  loan  of 
3  million  francs  has  been  sancticned  for  five  lines  ;  tramway  ex- 
tensions are  proposed  in  Pontoise,  and  extensions  and  surveys  for 
several  lines  are  sanctioned  in  the  Department  of  the  Yonne. 

Spain. — The  tiacrtu  de  Madrid  publishes  the  application  of  a 
company  to  the  Direction-General  of  Public  Works  for  a  concession 
for  the  construction  and  working  of  a  line  of  electric  tramway  at 
Gigon. — Bt'riu'  Pratiqur  de  V Elertricitc, 

Denmark. — The  Vestjiilland  Sugar  Factory,  which  has  just  been 
founded  with  a  capital  of  5,000,o00  kronen,  half  in  shares  and  half  in 
debentures,'  proposes  to  spend  a  sum  of  975,000  kronen  in  the  build- 
ing of  an  electric  railway,  for  beetroot  transport,  and  the  construc- 
tion of  a  power  house  to  supply  light  and  power  to  drive  the  rail- 
way and  small  machinery. — Ki''htr.  u/id  Mtisc/'iuenhau. 

Daudee. — The  new  raillegs  trolley  car  system  shows  every 
sign  of  being  a  big  success.  The  returns  for  the  first  five  days 
show  that  6,856  passengers  travelled  on  it ;  3,635  of  that  number 
were  Id.  fares,  and  3,221  Id.,  the  revenue  being  £21.  The  convener 
of  the  Tramway  Committee  characterises  the  success  as  nothing 
short  of  phenomenal. 

Halifax. — The  Corporation  Tramways  Committee  has 
been  authorised  by  the  T.C.  to  take  steps  for  the  promotion  of  a 
Bill  in  the  next  session  of  Parliament  to  enable  the  Corpora- 
tion to  consolidate  and  extend  its  tramway  system.  It  is  pro- 
posed to  extend  the  system  from  Triangle  to  Ripponden  in 
one  direction  and  to  Stainland  and  Elland  in  another  direction. 
Conferences  were  recently  held  with  representatives  from  the  out- 
side bodies  so  as  to  ensure  the  necessary  financial  assistance. 

Leitll. — The  total  traffic  receipts  to  May  1  .")th  last  on  the 
Corporation  tramways  amounted  to  £33,850,  as  against  £30,570  in 
the  previous  year.  The  working  expenses  totalled  £18,230.  The 
capital  charges  amounted  to  £14,1. ".5,  and  there  was  a  net  credit 
balance  of  £2,093,  as  compared  with  a  dtbit  balance  of  £1.903  in 
the  preceding  year.  This  year  the  trafiic  receipts  were  the  highest 
recorded.  The  percentage  of  working  expenses  to  total  receipts 
was  52'54,  as  against  56'59  in  the  previous  year. 

London. — A  Commission  representing  the  Berlin  railways 
has  recently  paid  a  visit  of  inspection  to  the  London  underground 
railways,  particularly  the  Metropolitan  and  District  lines.  The 
Commission's  conclusions  will  serve  as  a  basis  for  discussion  on  the 
Berlin  raUways  electrification. 

The  recent  accident  on  the  Piccadilly  tube  line  has  drawn  atten- 
tion to  the  automatic  signalling  system  there  installed.  The 
Ha'ihcaij  lliuicu;  in  commenting  on  the  accident,  attacks  the 
signalling  arrangements  and  suggests  that  there  have  been 
numerous  cases  of  failure  which  have  not  received  publicity. 
The  chief  complaint  seems  to  hinge  round  the  description  of  the 
system  as  "perfect."'  WhUe,  strictly  speaking,  the  Jtailirui/  Sei-ieiv'x 
contention  as  to  imperfection  cannot  be  disputed,  yet,  in  view  of 


the  results  obtained,  the  imperfections  of  the  automatic  system  will 
cheerfully  bear  comparison  with  those  of  the  manually  operated 
signal.  Moreover,  an  instance  of  faUnre,  quoted  as  occurring  at 
Turnham  Green,  turns  out  to  be  due  to  a  signal  worked  from  a  box, 
and  not  automatic  in  the  ordinary  sense  of  the  word. 

Lincolnshire. — The  Light  IJailway  Commissioners  have 

granted  an  Order,  which  has  been  modified  and  confirmed  by  the 
B.  of  T.,  authorising  the  construction  of  a  light  railway,  about 
1.1  miles  long,  from  Kirkstead  to  Little  Steeping. 

Philippine    Island.s, — Seven    electric    motor-\ans    are 

about  to  be  acquired  by  the  postal  authorities  in  the  Philippine 
Islands  for  the  rapid  collection  and  delivery  of  letters  in  Manilla. 

South  Africa. — In  a  report  on  future  extensions  of  the 
Johannesburg  tramway  system.  Prof.  Dobson,  manager  of  the 
tramways,  goes  into  the  comparative  merits  of  tramway,  railless, 
and  petrol  omnibus  systems  for  outlying  suburbs,  coming  to  the 
conclusion  that  the  plain  omnibus  would  be  the  least  costly  and 
best  on  tolerably  good  roads.  His  estimate,  for  serving  an  S-mile 
route,  of  f  l^,800,  includes  £12,00i),  or  half  the  cost  (£3,000  per 
mile)  of  making  40-ft.  macadamised  roads,  and  compares  with 
£34,800  for  the  railless  traction  system  (also  including  road 
making).  Prof.  Dobson  lays  much  stress  on  the  flexibility  of 
the  motor-'bus,  suggesting  that  if  necessary  it  can  be  tried  on  other 
routes  and  in  other  districts.  He  does  not.  however,  point  out  that 
this  involves  fresh  road  making  for  the  buses,  or,  in  the 
alternative,  extravagantly  high  working  costs. 

Southampton. — Tenders  are  invited  for  the  supply  of 
tramway  rails  required  in  connection  with  the  proposed  recon- 
struction of  the  permanent  way  between  Clock  Tower  and  Bargate. 
The  tramway  manager  has  again  urged  the  Council  to  install 
meters  on  the  cars,  and  emphasises  the  fact  that  with  this  installa- 
tion of  meters,  bonus  schemes  for  careful  driving  must  be  brought 
up,  and,  on  the  other  hand,  the  penalising  of  drivers  who  are 
continuously  wasting  energy,  should  be  provided  for.  He  further 
points  out  that  since  the  six  various  types  of  meters  were  installed  on 
the  cars  some  years  ago.  which  proved  to  be  far  from  satis- 
factory, owing  to  their  delicacy,  a  stronger  and  heavier  type  of 
meter  has  been  brought  out  specially  for  this  work,  and  has  proved 
reliable. 

li.S.A. — The  Philadelphia  Electric  Co.  has  signed  a 
contract  with  the  Rapid  Transit  Co.,  to  supply  the  latter  s  railway 
load  of  26,200  KW.  ;  the  Transit  Co.'s  stations  will  in  consequence  be 
shut  down  or  converted  into  sub-stations,  and  leased  to  the  supply 
company.  This  is  the  third  contract  of  the  kind  made  this  year, 
says  the  Electric  Builiiuij  Jnurnal,  the  others  being  the  Cleveland 
Railway  and  the  Third  Avenue  (N.Y.)  Railway.  Only  four  years 
ago  the  first  American  contract  of  this  kind  was  settled  between 
the  Chicago  Traction  Companies  and  the  Commonwealth  Edison 
Co.,  of  Chicago. 

According  to  recent  advices,  a  contract  has  just  been  closed  for 
the  electrification  of  the  Butte,  Anaconda  and  Pacific  Railway,  with 
a  2,400-volt  n  c.  system.  Power  will  be  supplied  by  the  iTreat  Falls 
Power  Co.  over  a  three-phase,  60-cycle,  50.000-volt  transmission 
line  to  two  sub-stations,  one  at  Butte  and  the  other  at  Anaconda, 
26  miles  apart.  At  the  sub-stations  the  voltage  is  to  be  stepped 
down  to  2,300  volts,  at  which  pressure  the  current  will  be  supplied 
to  synchronous  motor-generator  sets,  each  consisting  of  two  1,200- 
volt  compound-wound  commutating-pole  DC.  generators,  and  one 
2,300-volt.  three-phase,  synchronous  motor.  The  generators  will  be 
arranged  to  operate  in  series  to  supply  2,400  volts  to  the  trolley 
wire. —  Power. 

Wardle. — A  deputation  of  the  1).C.  has  been  apjwinted 
to  wait  upon  the  Rochdale  Corporation  Tramways  Committee,  to 
ascertain  on  what  terms  it  will  extend  the  electric  tramway  along 
Wardle  Road. 

^  ork. — The  B.  of  T.  has  sanctioned  the  extension  of  the 
tramway  system  to  Qaeen  Victoria  Street.  This  will  serve  the 
populous  South  Bank  area,  and  will  incidentally  furnish  an  alter- 
native route  to  the  racecourse,  the  new  terminus  being  a  few 
hundred  yards  from  the  back  of  the  grand  stand. 


TELEGRAPH  and  TELEPHONE  NOTES. 


France, — Telephone  facilities  are  being  actively  installed 
throughout  France,  the  Consuls-General  of  the  several  departments 
voting  sums  of  money  for  the  purpose  almost  daily.  In  the  Depart- 
ment of  the  Aisne,  55ii,0OO  fr.  have  been  recently  so  voted  ;  Vosges, 
485,0oufr.  :  Deux-St-vres,  101,500  fr.  :  Aube,  100,000  fr. :  Puy-de- 
Dome.  Su.OOO  fr.  ;  Eure,  44,610  fr.  ;  and  Yonne,  46,530  fr.— Za 
Lumirre  EUetriifUe. 

German    Colonial    Cables. — It    is   stated    that    the 

German  South  American  Telegraph  Co.,  which  laid  in  1909  and 
1910  a  cable  from  Emden  riii  Teneriffe  to  Monrovia,  Liberia,  on  the 
West  Coast  of  Africa,  and  which  extended  the  cable  from  Monrovia 
to  Pemambnco  in  1911,  proposes  to  continue  the  cable  from  Mon- 
rovia to  Togoland,  then  to  the  Cameroons  and  subsequently  to  South- 
West  Africa.  By  this  means  the  three  Colonies  would  obtain  a 
direct   connection  with   Germany,   whereas  at  present    they    are 
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dependent  upon  British  cable  communiuationB.  The  landin(r  place 
IB  to  be  at  Lome,  in  'roKolnn<i,  and  at  Duala,  in  the  ('ameroone. 
According  ti)  the  company's  contractH  with  the  flovernment,  the 
cable  to  the  Canieroons  has  to  bo  completed  by  February  Ist,  lUlH, 
at  the  lat'Bt.  whilst  that  to  German  South-West  Africa  will  pre- 
auniably  be  carried  out  by  April  Ist,  l!ll!».  The  expenditure  on  the 
Cameroons  cable  is  estimated  at  ii317,000. 

Telephone  lii(|iiiry. — At  the  Congress  licld  at  New- 

caHtleoii  T.vno  last  week,  a  resolution  was  passed  almost  unani- 
mously demandintr  that  a  systematic  inquiry  into  the  working  of 
the  telephone  service  should  be  instituted  as  soon  as  the  arbitration 
proceedinffs  between  the  Post  oMice  and  the  National  Telephone 
C'o.  were  completed.  The  Deputy-Mayor  of  Nesvcastle  stated  that 
uf  1(111  local  calls  that  ho  had  made,  no  fewer  than  Ol'  were  inter- 
rupted, and  111  were  cut  oflF  before  completion  of  the  conversation. 
i)n  no  occasion  did  he  get  throuRh  within  one  minute.  It  was 
(*timated  that  the  service  was  "JO  per  cent,  slower  since  the  Post 
Olliee  took  over  the  system.  Other  delegates  corroborated  the 
comjilaints  of  bad  Bervicc. 

Wal.silll.  -Tlif  lowii  clerk  iinrl  tniinways  raaiuifrer  have 
come  to  an  arrangement  with  the  Postmaster-General  for  insulating 
a  number  of  the  (lovernment's  wires  which  cross  the  Corporation 
trollpy  line. 


CONTRACTS   OPEN  and  ClOSED. 


OPEN. 


Aslltoil-linder-Lj'lie. — September  2lth.  Installation  of 
intercommunication  telephones  between  the  departments  at  the 
Inion  Ollices,  for  the  Board  of  Guardians.  Mr.  (i.  11.  Partington, 
Clerk. 

Australia.  —  Nkw  Soutu  Walks. — Septenilier  -'oth. 
Trunk  line  switchboard,  for  the  P.M.G.'s department.  See  "Official 
.Notices"  August  2Hrd. 

October  2nd.— XS.W.  Government  Railways.  Six  1,000-KW. 
sub-station  units  to  specification  No.  357.  Specification  (10s.)  from 
Electrical  Kngineer's  OITico.  HI,  Ilnuter  Street,  Sydney. 

October  Kith.  .V.S.W.  Government  Railways.  Two  .5-ton 
clectrioally-driven  travelling  cranes,  for  the  Randwick  workshops. 
Specification  No.  Htj.i  Cos.").     Electrical  Kngineer's  office,  as  above. 

SoDTH  Australia. — October  1st.  Telephone  switchboards  at 
XJnley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"Official  Notices"  August  L'lird. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.    See  "  Official  Notices  "  August  23rd. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "Official  Notices"  September  13th. 

October  23rd. —  liiO  common- battery  table  telephones,  for  the 
P.M  G.  8  Department.     See  "Oilicinl  Notices"  September  13th. 

VicioiUA. — October  2nd.  Two  vertical  sets  of  electrically-driven 
rotary  pumps,  for  the  Melbourne  City  Council.  See  "  Official  Notices  " 
August  Kith. 

October  22nd.  Fourteen  sections  of  common-battery  multiple 
switchboard,  for  the  P.M.G.'s  department.  See  "Official  Notices" 
Sjptember  13th. 

Western  Australia. — November  5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  223,  for  the  P.M.G.'s  department,  Perth. 
See  "Official  Notices"  to-day. 

.Austria.— Vienna. — November  30th.  Plans  are  re- 
quired for  the  erection  and  operation  of  an  electrically-worked 
municipal  central  clock  installation.  Particulars,  Jlagistratab- 
teilung  V,  Vienna. 

Trie.ste.— September  23rd.  Twelve  cranes  of  1,500  kg.  capacity 
are  required  for  the  Molo  della  Sanit.i.  Half  must  be  delivered 
comp'ete  ready  for  erection  within  6,  and  half  within  12  months. 
Parti  ;ulars  from  the  Technische  Abteilung  der  k.k.  Liigerhanser, 
Trieste. 

Bulp;aria.  —  <.>etober  17th.  The  District  Administra- 
tion of  Finances  in  Sofia  is  inviting  tenders  for  the  supply  and 
erection  of  the  mechanical  and  electrical  plant  required  in  con- 
nection with  the  power  transmission  installation  to  be  laid  down  at 
the  State  collieries  at  Pernik. 

f OSta   Rica.  —  December    9th.      Tenders    are    invited 

for  the  building  and  working  of  an  electric  tramway  between 
Alajuela  and  Grecia,  a  distance  of  IS, 100  ni.  Particulars  from  the 
Secretaria  de  Fomento,  San  Jose. 

Dundee. — I'^eptember  23rd.     Electric  lightuig  at  Carolina 

Shed,  for  the  Harbour  Trustees.  Particulars  from  General  Manager 
of  the  Dundee  Harbour  Trust. 

Grav^send, —  September  ilst.  Small  coal  (-2,500  tons) 
for  the  Corporation  electricity  works.    The  Electrical  Engineer. 

Halifax. — September  24th.  Electrical  fittings  for  sLx 
nxonths,  for  the  B.  of  G.  Mr.  A.  T.  Longbotham,  olerk,  4,  Carlton 
S  treet, 


Isle  of  Tliaiiet. — General  stores  for  a  year,  for  the  Isle 
of  Thanet  Electric  Tramways  and  Lighting  Co.,  Ltd.  See  "  Official 
Notices  "  to-day. 

Lar|2;e   Conduit  Order, — One  million  feet  of  conduit, 

with  accessories.     See  "Official  Notices"  September  Kith. 

Leeds. —  October  7tli.  The  Tramways  Committee  of  the 
Corporation  invites  tenders  for  the  supply  and  erection  of  a  steel 
building  at  the  permanent  way  depot,  Leeds.  Mr,  J.  B.  Hamilton, 
general  mauager. 

Liverpool. — September  24tli.  Klectrical  supplies  lor  a 
year,  tor  the  West  Derby  B.G.  Mr.  H.  P.  Cleaver,  Clerk,  lirougham 
Terrace. 

lAindou. — L.C.C. — September  24th.     Electric  spark  gaps 

in  brick  cells  for  sub-stations.     See  "  Official  Notices  "  August  23rd. 

Hammehs.mith.— September  25th.  AC.  motors,  for  the  Corpora- 
tion.    See  "  Official  Notices  '  September  13th. 

Hacknkv. — Tcnilers  are  to  be  invited  for  the  supply  of  loo.iioo 
pairs  each  of  white  open-type  arc  lamp  carbons  and  yellow  tiame 
arc  lamp  carbons. 

FuLHA.M. -September  25th.  .5,000  tons  of  nutty  slack  coal,  for 
the  B.C.     See  "  Official  Notices  "  to-da.v. 

SoiTHWAHK  October  2nd.  440  yd.  or  880  yd.  of  1  x  05  x  1 
and  440  yd.  or  880  yd.  of  05  -  03  x  05  cable,  for  the  B.C.  See 
"  Official  .Notices  "  to-day. 

Lossiemoulli. — September  28th.  Gas  producer  plant, 
engines  and  dynamos,  battery,  crane,  overhead  mains  and  pablic 
lamps,  for  the  T.C.     See  "  Official  Notices  "  September  r.th. 

Manchester. —  October  1st.  Permanent  way  jwints, 
tongues,  and  hardened  steel  centres,  for  the  Tramways  Committee. 
Specifications  and  forms  of  tender  (jtl  Is.  returnable)  from  Mr. 
J.  M.  McElroy,  general  manager. 

3le.\l)urou$lli. — Ortober  r»th.  Turbo-generator,  con- 
denser and  switchgear,  for  the  U.D.C.  See  "Official  Notices" 
September  13th. 

iXuneaton. — September  30th.  Cast-iron  and  steel  pipe- 
work, valves  and  accessories,  for  the  Corporation.  See  "  Official 
Notices  '  to-day. 

Sweden.  —  October  ];"»th.  Tenders  are  invited  for 
machinery  required  at  the  Porjus  Power  Works,  viz  :— (1)  Electric 
lift  lor  passenger  and  goods,  with  a  carrying  capacity  of  1,000 
kilnga  :  {•>)  two  electrically-driven  oil  pumps,  each  with  a  pumping 
capacity  of  100  litres  of  oil  per  minute,  or  200  litres  as  an  alter- 
native at  a  drawing  height  of  22  metres  :  and  (3)  three  electrically- 
driven  water  pumps,  each  with  a  pumping  capacity  of  1.500  litres 
of  water  per  minute  at  a  total  drawing  height  of  20  metres.  Par- 
ticulars from  "  Flirestandaren,  Kungl.  Vattenfalletyrelsens  Elektro- 
tekniska  Byra,  '  Stockholm.  Specifications,  A:c.  (in  Swedish), 
together  with  drawings,  may  be  seen  at  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  London,  E.C 

Taunton. — The  T.C.  invites  tenders  for  2,500  tons  of 
steam  coal  for  the  electricity  works.  Particulars  from  the  electrical 
engineer,  Mr.  A.  J.  Howard. 

Watford.— September   30tli.       The    U.D.C.   is  inviting 

tenders  lor  one  electrically-driven  pumping  plant.  Specifications 
and  forms  of  tender  C.t2  returnable)  from  Mr.  D.  Waterhouse, 
Engineer  and  Surveyor,  Watford. 


CLOSED. 


Aberdare. — The  U.D.C.  has  accepted  the  tender  of  the 
Lancashire  Dynamo  Co.,  Ltd.,  for  electric  light  plant,  at  £4,439,  and 
that  of  Messrs.  Wm.  Griffiths  &  Co.,  Ltd.,  for  the  construction  of 
the  new  electric  tramways,  at  £45,870.  On  the  advice  of  Mr. 
Sellon  the  Sandberg  rails  are  to  be  made  by  the  Phoenix  Co.,  of 
Belgium. 

Ashton-uiider-Lyne. — The   Electricity  Committee  has 
accepted  the  foUowins;  tenders  : — 
(Toodbrand  &  Co.— One  fuel  economiser. 
NicliolB  Bros.— Two  boiler  feed  pumps. 
Britibh  Westinghouse  Electric  Co.— Converting  machiner,y. 
Dempster  &  Co.— Coal-handling  plant. 

Bexley. — The  U.D.C.  has  accepted  the  tender  of  the 
British  Insulated  and  Helsby  Cables,  for  cable,  at  .£95,  for  the 
extension  of  the  mains  to  Halfway  Street. 

Bolton, — The  B.  of  G.  has  accepted  the  tender  of  the 
Austin  ilotor  Co.,  Ltd..  at  £445,  for  a  motor  ambulance. 

The  Watch  Committee  of  the  T.C.  has  accepted  the  tender  of 
Mr.  B.  Bleasdale,  of  Bolton,  for  electrical  fittings. 

British  Columbia. — The  contract  for  tlie  construction 
of  the  big  dam  at  Jordan  river,  B.C.,  for  the  British  Coluinbia 
Electric  Railway  Co..  has  been  awarded  to  the  Puget  Sound  Bridge 
and  Dredging  Co.,  of  Seattle.  The  dam  will  be  800  ft.  long  and 
115  ft.  deep,  and  will  be  modelled  after  the  Ambursden  type  of 
reinforced  concrete  structure. 
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Australia.  —  According  to  the  AustniUan  Mhiinri 
Staiidarii.  the  Prahran-Malvern  (V.)  Tramjvay  Trust  has  accepted 
the  foUowinir  tenders  in  connection  with  tramway  extensions  to 
Kew,  Hawthorn,  Malvern,  Caulfield  and  St.  Kilda  :  — 

Special  work  (points  and  crossings).— Messrs.  Edgar  Allen  A  Co.,  f 8,875. 

Overhead  construction  and  erection,  feeders,  cables,  &c.— British  insulated 
and  He'sby  Cables,  Ltd.,  fl0,797. 

The  same  contemporary  says  that  tenders  have  been  accepted  by 
the  Postmasfer-General  in  connection  with  telegraphic  and  tele- 
phone branches  of  the  department,  amounting  to  £70,000,  and 
imludinof  the  foUowinfr  :  — 

Hoffmann  Brick  and  Potteries,  Ltd.,  Melbourne.— 24,771  glazed  earthen- 
ware conduits,  tix  ducts,  at  3s.  8Ad.  each,  £4,076;  and  61,621  conduits, 
four  ducts,  at  '2s.  3id.  each,  £6,914.' 
Callender's  Cable  and   Construction  Co.,    Ltd.,    through    Nojes    Bros. — 
1C|  miles  of  cable,  £3,569;  11  miles  paptr-iiisulated  lead-covered  cable, 
i2,629. 
James  Miller  4  Co.-46,0C0  lb.  of  twine,  £1,942. 
India-Kubber,    Gutta-Percba    and    Telegraph    Works    Co.,    Melbourne.— 

Brushes,  speiders,  zincs  and  cells,  £789. 
A.  J.  Sage  &  Co.— 6,460  cells,  £669. 
British  Insulated  and  Helsby  Cables,  Ltd.— Copper  tapes  and  bronze  and 

copper  wire,  £81,£e2. 
\V.  T.  Henley's  Telegraph  Works  Co.,  Ltd.— 30  miles  paper-insulated  lead- 
covered  cables,  £7,170. 

Itri^liton. — The  B.G.  has  accepted  the  tender  of  Mr. 
H.  J.  Galliers,  ot  Brighton,  for  electrical  fittings,  at  .i'42. 

Croydon. — The   Infirmary  Committee  of  the  Guardians 

has  provisionally  accepted  the  tender  of  Messrs.  Waygood,  at  £647, 
for  the  installation  of  two  electric  lifts  at  the  infirmary. 

France. — The  Compagnie  des  Chemins  de  Fer  de  I'Etat 
have  just  placed  orders  for  80  motor-cars  for  service  on  the  Paris 
suburban  lines,  with  the  Ateliers  du  Xord  de  la  France,  and  for  20 
with  the  Compagnie  de  Chemins  de  Fer  d'lvry.  The  price  per 
motor  is  IHS.OOO  fr.  The  orders  for  electric  equipment  (cables, 
controllers,  lighting  and  heating  apparatus,  etc.)  were  shared 
between  the  Thomson- Houston  Co.  and  the  Ateliers  de  Con- 
structions Electriques  du  Xord  et  de  I'Estt 

Governiiient  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  depart- 
ments named  : — 

AnMIHALTY,   CoNTR-^cr  DEr.VBTMKNT. 

Breakers  and  contactors. — Whipp  &  Bourne.  , 

iNDi.i  Office,  Stobe  Dep.\rt.mi;nt. 

.\pparatus.— Marconi's  Wireless  Telegraph  Co. 

Cable.— Siemens  Bros.  &  Co. 

Dynamo,  \c. — J.  Stone  &  Co. 

Telephones,  \c.— Peel-Conner  Telephone  Works,  Ltd. 

Chown  Agents  for  the  Colonies. 
Train  lighting  cells.— Chloride  Electrical  Storage  Co.,  Ltd. 
Electric  dock  crane.— Babcnck  A-  Wilcox,  Ltd. ;  Stolhert  A  Pitt,  Ltd. 
Telegraph  poles.— Bullers,  Ltd. 
Telephone  switchboard.— Western  Electric  Co.,  Ltd. 

H.M.  Ofhoe  of  Wobks. 

Electric  lamps.— A. E.G.  Electric  Co. ;  Radium  Electi  ic  Co. ;  Pope's  Electric 
Lamp  Co.,  Ltd. 

Gf.neral  Post  Office. 

Protective  apparatus. — The  British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. 
Telegraphic  apparatus.— The  Gell  Telefcraphic  Appliances  Syndicate,  Ltd. 
Telephonic  apparatus.— London    Electric    Wire    Co.    and    Smiths,    Ltd.; 

Automatic  Telephone   Manufacturing  Co.,   Ltd. ;    The   British  L.  M. 

Ericsson    Manufacturing    Co.,    Ltd. :    Siemens    Brcs.    &    Co.,    Ltd. ; 

Western  Electric  Co.,  Ltd.;  British  Insulated  and  Helsby  Cables,  Ltd. 
Telegraphic  cable.- Siemens  Bros.  •&  Co.,  Ltd. ;  Weslern  Electric  Co.,  Ltd. 
Telephonic  do.— Western  Electric  Co.,   Ltd. :  Johnson  &  Phillips,  Ltd. : 

London  Electric  Wire  Co.  and  Smiths,  Ltd.;    British  Insulated  and 

Helsbv  Cables,  Ltd. ;  Callender's  Cable  and  Construction  Co.,  Ltd. 
Dry  cells. -Siemens  Bros.  4  Co.,  Ltd. 
Eaitbenware  ducts.- Albion  Clay  Co.,  Ltd. 
insulators. — J.  Bourne  A  Son. 
Telegraphic    ironwork.- T.    W.    Ltnch,    Ltd.;    Bullers,    Ltd.:    P.    W. 

Cotterill,  Ltd. 
Wheatstone  telegraph  paper. — Waterlow  &  Sons,  Ltd. 
Zmc  rods. — Eyre  Smelting  Co.,  Ltd. 
Telegraphic  wire.— Shropshire  Iron  Co.,  Ltd.  ;  Dorman,  Long  &  Co.,  Ltd.  ; 

R.  Johnson  &  Nephew.  Ltd. 
Four  electric  lifts,  S.W.  District  Office,  London.— Medway's  Safety  Lift  Co. 
Lattice  masts.  Wireless    Telegraph  Station,   St.  Just,  Cornwall.— R.   W. 

Blackwell  X-  Co.,  Ltd. 
Telephone  exchange  equipment,  London  (Brixton,  S.W. ,  Gerrard  Exchange, 

W.,  and  Walthamstow,  E.),  Liveipool  (Bootle)  acd  Glasgow  (Hillhead). 

—Western  Electric  Co.,  Ltd. 
Do.,  Barrow-in-Furness. — Peel-Conner  Telephone  Works,  Ltd. 
Do.,  Post  Office,  Salisbury.— Peel-Conner  Telephone  Works,  Ltd. 

Halifa.x. — The  (inardians  have  accepted  the  tender  of 
the  General  Electric  Co.,  Ltd.,  for  the  supply  of  a  portable  X-ray 
switchboard  to  work  coils  at  the  Halifax  Hospital  :  also  for  a  tube 
stand,  with  attachments. 

Ilouo-hton-le-Spring. — The  U.D.C.  has  accepted  the 
tender  of  ilessrs.  S.  Stobart  i;  Co..  of  Xewcastle-on-Tyne,  for  the 
installation  of  the  electric  light  at  the  hospital,  at  £32. 

India. — Messrs.  Croinpton  tt  Co.,  Ltd.,  have  entered 
into  a  contract  with  the  Xagpur  Electric  Light  and  Power  Co., 
Ltd..  for  a  complete  plant  to  generate  and  supply  electricity  in 
Xagjiur.  The  contract  includes  generating  plant,  about  13  miles 
of  cable  for  the  street  lighting,  and  tiOO  street  lighting  brackets. 

Llandrindod  Wells. — A  contract  for  four  "Bennis" 
high-duty  smokeless  and  gritless  coking  stokers  and  self-cleaning 
compressed-air  furnaces,  for  Lancashire  boilers,  has  been  placed 
with  Messrs.  Ed.  Bennis  i:  Co.,  Ltd..  by  the  Llandrindod  Wells 
Electric  Power  and  Lighting  Co.. 


London. — Shoreditch. — The  B.C.  has  accepted  the 
tender  of  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  for  reinsulating  with 
paper  and  lead  a  quantity  of  old  rubber-insulated  cable,  at  £189  per 
mile  for   1.5  cable,  and  £278  per  mile  for  '25  cable. 

Beemonds-ey. — The  B.C.  has  accepted  the  tender  of  Messrs. 
Davidson  \-  Co.,  Ltd.,  at  £20.  for  the  supply  of  an  electric  fan. 

Luton, — The  T.C.  has  accepted  the  tender  of  the  British 
Westinghouse  Electric  and  JIanufacturing  Co.,  Ltd.,  for  a  .'iOO-KW. 
converter  and  transformer,  at  £1,246. 

Malvern. — The  I'.D.C.  has  accepted  the  tenders  of  the 
South  Wales  and  Cannock  Chase  Coal  Co.,  Ltd.,  and  Mr.  W.  A. 
Thompson,  of  Malvern,  for  coal  for  the  electricity  works. 

\ewport  (non.). — The  Electricity  and  Tramways  Com- 
mittee of  the  T.C.  has  accepted  the  tender  of  ^lessrs.  Edgar  Allen 
and  Co.,  Ltd.,  for  special  track  work  for  the  tramwajs,  at  iii6.'j. 

Paisley.' — The  Electricity  Committee  has  accepted  tenders 
for  coal  as  follows  : — Messrs.  James  Wood  .*c  Co.,  2,500  tons  View- 
park  coal,  at  12s.  7d.  per  ton  ;  2,000  tons  Bothwell  Castle  coal,  at 
12s.  !id.  per  ton  :  and  2,.50o  tons  Greenfield  coal,  at  13s.  OJd.  per 
ton. 

Rochdale. — The  Corporation  has  accepted  the  tender  of 
Messrs.  W.  T.  Glover  &  Co.  for  the  supply  of  cable  to  the  electricity 
department  for  the  next  12  months. 

Rosario. — The  municipality  has  received  the  following 
tenders  for  the  supply  of  arc  lamp  carbons  : — 

Cia.  India-mbber  ..J16,450        Buxton,  Casini  i  Co $19,480 

Siemens,  Bchuckert      . .        . .    18,135       Cia.  Industrial  de  Eleclricidad    17,380 

Hevieio  of  the  Iliivr  Plate. 

Rotberhani, — The  Corporation  has  accepted  the  tender 
of  the  Reason  Manufacturing  Co.,  Ltd.,  for  the  next  year's  supply 
of  electrolytic  meters. 

Southampton. — The  T.C.  has  accepted  the  tender  of  Mr. 
.1.  Douglas,  at  £.'^79,  for  carrying  out  alterations  and  additions  to 
Portswood  tramcar  depot.  The  following  tenders  have  been 
accepted  for  supplies  of  coal  to  the  electricity  df  jiartment  : — 

Bradbury,  Son   &   Co.,   Ltd.— 1,500  tons   Newburv,   12s.  Sd.  per  ton,  and 

2,000  tons  Tamwortb.  16s.  ICd.  per  ton. 
J.  R.  Wood  &  Co.,  Ltd.— 2,250  tons  North  Country,  )4s.  Id.  per  ton. 
Phcenix  Wharf  and  Coal  Co..  Ltd.— 8,250  tons  North  Counti7,  14s.  Id.  per 

ton. 
Myers,  Rose  A-  Co.,  Ltd.— 2,800  tons  Gedling,  16s.  9d.  per  ton. 

Wallasey. — The  Sun  Evaporator  Co.,  Ltd.,  are  supplying 
superheaters  and  evaporators  to  the  electricity  works,  and  the 
Davenport  Engineering  Co.  a  water-cooling  tower. 

The  offer  of  Messrs.  Hanchett,  Burnett  iV:  Co.  has  been  accepted 
for  new  transformer  windings. 

AValsall. — The  tender  of  Halley's  Industrial  Motors, 
Ltd.,  has  been  accepted  by  the  T.C.  for  the  supply  of  a  34-H  r. 
motor  tower  wagon. 

Warrinffton. — The  B.  of  G.  has  accepted  the  tender  of 

Mr   Harry  Rogers  for  electrical  requisites. 


FORTHCOMING    EVENTS. 


North  Eaitern  Ccuntles  Electrical  Exhibition. —Open  dailv  to  Saturday,  September 
'28th  inclusive.   At  the  Exhibition  Hall,  St.  Mary's  Place,  Ncwoastle-on-Tyne. 

Municipal  Tramways  Association  Conference  and  Exhibition.  —  At  West  Ham. 
Wednesday,  September  25th,  to  Friday,  September  ■27th.  For  programme 
see  our  issue  of  August  23rd,  page  305. 


Roumanian   Oil  -  Well    Fire   and    Electricity. — In 

connection  with  the  fire  which  occurred  last  month  in  the  Moreni 
oilfield,  the  Government  Inspector  reports  that  it  was  due  to  a 
spark  from  an  electric  motor,  and  advises  that  electricity  should  be 
forbidden  as  a  motive  power  in  oilfields,  on  the  ground  that  electric 
motors  as  commercially  supplied  are  so  imperfect  that  they  must 
produce  sparks,  either  directly  or  through  accessories,  and  that  these 
sparks  have  often  caused  fires.  The  Inspector's  recommendation  ia 
already  arousing  great  opposition  from  those  aware  of  the  many 
advantages  ot  electrical  installations  on  oilfields,  and  it  is  not  likely 
to  be  adopted  without  grave  consideration.  The  success  hitherto 
attained  by  electric  motors  has  been  based  partly  on  the  absence  of 
fire  and  sparks  inseparable  from  a  boiler  installation,  and  for 
lighting  a  derrick  and  buildings  electricity  has  a  positive  advantage 
in  being  less  dangerous  as  regards  fire  than  any  other  source  of 
artificial  light.  Moreover,  the  recommendation,  if  carefully  read, 
does  not  condemn  electric  motors,  but  only  imperfect  ones  supplied 
commercially.  The  remedy  would  appear  to  be  a  higher  class  of 
goods. 
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NOTES. 


Miners"  SalVty  Lnmp   Tcst.s.— ravticnlars   bnro    been 

iH^^^le<l  by  the  Huniy  Oflioo  rcunrdinu  teals  which  miners'  Pafety 
lamps  should  pam  in  order  to  be  admitted  to  the  list  of  "  approved  " 
lamps  in  oocordanue  with  Sec.  :1S  of  the  Coal  Mines  Act,  I'jl  1 .  The 
I'ommittee  appointed  to  deal  with  the  matter  dots  not  propose  that 
each  individual  lamp  used  in  a  coal  mine  shall  be  tested,  but  that 
no  lamp  shall  be  adopted  that  does  not  conform  in  all  partioulais 
with  an  official  specification  which  is  the  outcome  of  the  ollicial 
teat.  In  the  case  of  an  electric  lamp,  it  is  to  be  dropped,  complete 
with  its  class,  from  a  heiffht  of  d  ft.  upon  a  wooden  Hoor  five  times 
in  succession.  A  different  class  is  to  be  employed  each  time,  and 
not  more  than  one  liroken  jrlass  is  to  be  permitted  in  the  live  tests. 
It  two  classes  break  the  lamp  is  to  iinderco  live  more  tests,  and  if 
the  class  breaks  in  tno  of  these  it  will  be  held  to  fail.  The  teat 
will  be  carried  out  with  the  battery  removed  and  a  dummy  of  the 
same  weicht  substituted.  The  lamp  should  C've  not  less  than 
Ijc.l".  after  In  hours' u'e,  and,  as  recnrds  the  dancer  of  causinc 
explosion,  it  will  he  tested  by  ha>'inc  the  licht  switchcil  on  and  off 
while  it  is  in  an  explosive  mixture.  Another  requirement  is  that  no 
liquid  shall  ef<  ape  from  the  battery  when  the  lamp  is  turned  upside 
down.  The  Coniuiittee  thinks  it  desirable  that  the  licht  should  be 
well  distributed  outside  the  lamp,  and  that  a  movable  reflector 
should  be  jrovided  to  concentrate  or  shield  the  licht  at  will. 

The  Home  I  mice  station  at  E^kmeals,  Cumberland,  is  now  open 
for  the  reception  and  testinc  of  lamp,'.  Inder  Sec.  '^'^  of  the  Act, 
after  .January  1st  next  no  safety  lamp  must  be  used  by  any  person 
employed  in  a  mine,  unless  it  is  of  a  type  for  the  time  being 
ai)proved  by  the  Secretary  of  State.  Instructions  as  to  the  sub- 
mission of  lamps  to  the  orticial  test  are  given  in  a  memorandum, 
which  can  be  obtained  on  application  to  the  llomeOtlice. —  '/hmx. 

Glover's  lllliiinac. — In  the  sheet  for  September  nth  an 
extract  from  the  ■loiirniil  of  the  I.E.E.  on  the  subject  of  meter 
errors  is  attributed  to  Mr.  C.  Ashmore  Itaker,  of  Westminster,  who 
vf rites  pointinc  out  that  tlje  words  used  are.  as  a  matter  of  fact, 
those  of  Mr.  Charles  Alfred  Baker,  of  the  London  County  Council, 
to  whom  the  credit  should  be  given. 

Educational  IVoie.s. — r.NnKif.-^nv  ('i)i.i.i;i;i:.  I.o.mion. — 

In- connection  with  the  opening  ff  'he  Session,  the  I'rovost,  the 
Dean  and  the  Vice  Dean  in  the  K.icuU.y  of  Kngineering  will  attend 
from  10  a.m.  to  1  p.m.  on  Monday,  September  Unth,  and  Tuesday, 
(October  Ist,  for  the  purpose  of  giving  advice  and  information  to 
students  onterinc  the  College. 

Prof.  .1.  A.  Fleming  will  give  a  public  introductory  lecture  on 
"  The  Sources  of  Energy  Available  to  Man,  on  Wednesday,  October 
yth,  at  .1  p.m.  Dr.  Dugald  I'lerk,  F  U.S.,  will  preside  at  this 
lecture. 

L.C.C.  School  oi'  BiHLniNG.-The  session  opens  on  September 
23rd. 

Battkrse.^  Poi.ytechn'ic. — The  now  session  commenced  on 
Tuesday  last.  Full  day  and  evening  courses  are  provided  in  science 
and  engineerirg.  and  itndenta  attending  the  Polytechnic  maybe 
registered  as  internal  students  of  the  University  of  London.  In  the 
Electrical  Engineering  Department  a  new  course  in  Electric 
Lighting  and  Illumination  will  be  held,  and  new  equipment  is 
being  provided  in  connection  with  the  subject  of  Electric  Traction. 

Borough  Pui.vtechxic  Institute,  London,  S.E. — The  Poly- 
technic reopens  on  September  23rd  for  courses  in  electrotechnics, 
electric  wiremen  s  work,  electrical  design  and  workshop  drawing. 
See  our  advertisement  pages  to-day. 

Municipal  Technical  Institute,  West  Ham.  E. — Notice  is 
given  in  our  advertisement  pages  to-day  regarding  day  and  evening 
courses  in  electrical  energy. 

The  Technical  Collicoe,  Finshuby. — The  evening  courses  in 
electrical  engineering  begin  on  September  2Hth.  The  lectures  of 
the  advanced  course  on  Monday  evenings  will  be  given  by  Prof. 
Silvanus  P.  Thompson  during  the  autumn  term  on  dynamo  and 
motor  design  and  on  alternating-current  work  ;  after  Christmas  a 
special  course  of  lectures  on  altern.ating-current  motors  will  be 
given  by  Mr.  J.  K.  Catterson-Smith.  On  Wednesday  evenings, 
commencing  October  2nd,  Prof.  Thompson  and  Jlr.  Howgrave- 
Uraham  will  lecture  on  magnetism,  electric  measurements,  illu- 
mination, &c.  In  the  Mechanical  Department,  in  January,  Mr. 
Wimperis  will  deliver  a  special  course  of  lectures  on  "  The  Applica- 
tion of  Power  to  Load  Transport." 

Electric  Lighting    Plant    Valuation.— Mr.    Edwin 

Bolton,  Carbrook,  Larbert,  presiding  over  the  Valuation  Appeal 
Court  for  the  western  division  of  Stirlingshire  last  week,  heard 
an  appeal  by  Sir  Walter  Menzits,  M.P..  Culcreuch,  Fintry,  against 
the  valuation  of  £20  placed  on  a  workshop  and  sawmill  and  £15 
on  an  electric  lighting  plant.  According  to  a  report  in  the  Ghui/ow 
Ba'dii  Herald  Sir  Walter  was  not  represented  at  the  Court,  but  he 
sent  a  letter,  in  the  course  of  which  he  said  that  after  some  dis- 
cussion at  the  Parish  Council  meeting  he  had  agreed  to  the  valua- 
tion of  the  workshop  and  sawmill  being  placed  at  £16.  With 
reference  to  the  electric  lighting  plant,  this  was  installed  in  1895, 
and  had  always  been  considered  as  part  and  parcel  of  the  old  mill 
building.  Mr.  Barr,  the  assessor,  explained  that  Sir  Walter  now 
used  the  plant  for  supplying  light  not  only  to  his  own  house  but 
also  to  a  neighbouring  residence,  and  this,  of  course,  made  him 
lia,ble  to  valuation.  Mr.  R.  A.  Hill,  writer,  Stirling,  thought  Sir 
Walter  ought  to  have  been  represented  at  the  Court  if  he  wished  to 
oppose  the  finding  of  the  assessor.  The  Court  ultimately  decided  to 
dismiss  the  appeal. 


In  Memory  of  Ebenne  Lenoir.— J'lie  liulc   town  of 

Mussey-la-Ville  (Luxembourg)  was  en  f'te  recently,  the  occasion 
being  the  inauguration  of  a  commemorative  plaque  on  the  house  in 
which  the  late  M.  Ebenne  Lenoir,  one  of  the  pioneers  of  the  gas 
engine   was  born  in  1S22. 

Institution  anil  Lecture  Xotes.— Ii.i.t  .MiNATi.vr:  ivv- 

(jiNBKitlNO  Society,  I'.S  A. — The  sixth  annual  Convention  of  this 
Society  was  opened  on  Tuesday.  16th  iust..  at  .Niagara  Falls,  Ont.. 
and  was  to  close  yesterday.  Many  papers  on  gas  and  electrical 
illumination  were  down  for  reading. 

Appointments  Vacant. —  liicctrical  engineer,  for  the 

Liverpool  City  Council  (£1,000);  shift  engineer,  for  the  City  of 
London  Asylum,  Dartford  (31e.)  :  instructor  for  electric  wiremen 's 
classes,  for  the  Wimtjledon  Technical  Institute.  See  our  adver- 
I  isement  pages  to-day. 

Annual  Outings. — The  employ t-s of  Messrs.  Elliott  Bros., 
electrical  engineers,  held  a  most  enjoyable  outing  on  September  7th. 
A  special  steamer  left  iJrccnwich  Pier  at  2.3u  for  Kew,  where  tea 
was  partaken  of,  the  return  trip  being  made  at  8  o  clock.  Daring 
the  afternoon,  the  swimming  club  held  their  ', -mile  championship 
race  from  the  "Ijuecns  Head,'  Morllakc,  to  Barnes  Uridge,  for  the 
challenge  shield  and  medals  for  the  tirst  three  competitors  finishing 
the  course.  Over  3O0  emploji's  took  part  in  the  outing,  which  was 
organised  and  carried  through  by  the  Amusements  (Jommittee, 
acting  in  conjunction  with  the  Swimming  Club.  ~ 

On  Thursday,  September  12th.  the  staff  and  workpeople  of 
Messrs.  .1.  H.  Heathman  A:  Co.  had  their  annual  river  trip.  Oyer 
100  of  the  staff  and  friends  assembled  at  Hichmond,  and  proceeded 
by  launch  to  Hampton  Court,  where  a  stop  was  made  to  visit  the 
gardens  ;  afterwards  they  went  on  to  Laleham.  During  the  trip  an 
excellent  luncheon  and  tea  were  provided,  while  music  beguiled  the 
Hoetiug  hours.  Fortunately,  excellent  weather  prevailed,  making 
the  trip  most  enjoyable.  From  a  short  speech  made  by  Mr. 
Heathman,  as  Kichmond  was  reached  on  the  return  journey,  we 
gather  that  the  recent  tire  caused  very  little  disturbance  at  the 
factory,  thanks,  as  he  said,  to  thi-  way  iu  which  hij  efforts  had 
been  seconded  by  the  staff  and  workpeople. 

The  annual  outing  of  the  employi  s  of  Messrs.  Stegraann  k  Co., 
of  Clapham  .hmction,  S.W.,  took  place  on  Saturday,  August  3 1  at, 
to  Southend. 

Copl»er. — 'l"he  relationshii)  of  supply  to  demand  in  the 
copper  market  is  discussed  by  the  writer  of  an  article  in  the 
{•"niaiii-i:!-  af  Septemljer  5th  He  qnotes  the  National  Conduit  and 
Cable  Co.  U  .S.A.)  to  the  effect  that,  although  that  market  has  not 
been  so  active  recently,  there  is  every  reason  to  anticipate  a 
continuance  of  high  prices.  The  very  cheap  lots  to  be  had  in  .Inly 
have  n\ostly  disappeared.  The  Copper  Producers' Association  shows 
a  marked  increase  in  refinery  production.  This  increase  is  given  as 
(i,700  tons  C'loly  over  .June).  At  this  rate,  the  production  of 
marketable  copper  for  the  year  1912  would  be  in  the  neighbourhood 
of  735,000  tons,  an  ini-rease  of  95,500  tons  on  liill.  The  London 
market  is,  on  the  whole,  strong.  A  good  share  of  recent  activity 
tame  from  'null  covering.  Germany,  as  nsnal.  appears  to  be 
absorbing  copper  on  a  heavy  scale,  and  English  manufacturers  are 
also  said  to  be  booking  good  orders. 

Fatality. — .V  conespondent  reports  that  an  apprentice  at 
the  Sheffield  works  of  the  Provincial  Motor  Cab  Co.  was  killed  on 
Tuesday.  He  took  hold  of  a  displaced  electric  conduit  pipe  which 
contained  a  live  wire,  and  he  was  unable  to  release  his  hands.  Hear- 
ing his  shrieks,  the  workpeople  rushed  to  his  assistance,  but  they 
had  to  sever  the  pipe  before  the  lad's  hands  could  be  loosened. 
The  flesh  was  burnt  to  the  bone.  He  was  in  a  state  of  collapse,  and 
was  hurried  to  the  hospital,  but  he  died  before  medical  aid  could 
be  given. 

Tlie  Extraction  of  Nitrogen. — The  commercial  success 

of  undertakings  engaged  in  the  extraction  of  nitrogen  from  the 
atmosphere  is  claimed  to  have  hitherto  been  dependent  upon  the 
jiossession  of  large  water-powers  able  to  yield  cheap  power,  and  for 
this  reason  Norway  is  the  centre  of  the  industry.  On  the  other 
hand,  water-power  in  Sweden  is  said  to  be  costly,  and  there  is  only 
one  works — the  Stockholm  Superfosfat  Fabriks  A.B. — which  is 
based  upon  the  use  of  water-power.  In  this  connection  it  is 
reported  from  Gothenburg  that  Messrs.  Bjorne  and  Torsell,  Swedish 
engineers,  some  time  ago  devised  a  different  process  for  the  extrac- 
tion of  nitrogen  from  the  atmosphere,  whereby  the  use  of  water- 
power  is  declared  to  be  made  of  subsidiary  importance.  A  company 
was  formed  in  Gothenburg  a  year  ago,  under  the  title  of  the  Kvafvein- 
dustri,  for  the  purpose  of  working  the  method,  and  the  results 
obtained  by  the  experimental  works  have  proved  satisfactory. 
It  is  now  intended  to  erect  a  large  factory  for  the  working  of  the 
process  on  a  considerable  scale. 

Legal  Query. — The  following  paragraph,  received  after 
part  of  this  issue  had  gone  to  press,  should  be  added  at  the  end  of 
our  "  Legal  Query  "  column,  page  4S0  (reply  to  "  Lex  '  )  ; — There 
does  not  appear  to  be  any  statute  or  decision  which  bears  upon  the 
latter  part  of  the  question — namely,  Is  a  local  authority  obliged  to 
publish  the  amounts  of  tenders  made,  or  to  disclose  them  to  any 
ratepayer  who  may  apply  for  the  information  .'  The  statute 
merely  provides  that  tenders  shall  be  advertised  for  ;  but  it  does 
not  go  on  to  state  that  the  results  of  the  advertisement  shall  be 
made  public,  or  that  a  ratepayer  may  demand  the  information. 
Nor  can  it  be  said  to  be  the  general  duty  of  a  local  authority  to 
disclose  information  of  this  kind,  because  it  is  common  practice  in 
statutes  relating  to  local  government  to  provide  that  certain 
information  shall  be  at  the  disposal  of  ratepayers  on  payment  of 
specified  fees. 
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OUR    PERSONAL    COLUMN. 

Thr  Jiditorx  invite  electrical  enffineer.i,  wlietkec  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railwai/  ojlicials,  to  kcej)  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — From  an  Irish  paper  we 
e^ather  that  Mr.  R.  B.  Graxgek,  borough  electrical  engineer  of 
Limerick,  has  resigned  his  position.  A  successor  is  to  be  appointed 
within  two  months  ;  the  candidates  at  the  time  of  Mr.  Granger's 
appointment  are  to  be  asked  to  send  in  applications,  the  qualifying 
examination  to  apply.  Intending  applicants  may,  with  advantage, 
xe&d  the  Limerick  Chronicle,  of  September  7th.  Mr.  Granger  has 
only  recently  taken  up  the  Limerick  appointment,  in  fact  the 
Paisley  Electricity  Committee  has  just  sent  him  a  letter  apprecia- 
tive of  his  services,  and  is  discussing  the  appointment  of  his 
successor  at  Paisley. 

The  Islington  Electric  Lighting  Committee  have  resolved  to 
recommend  to  the  B.C.  that  an  honorarium  of  five  guineas  shall  be 
presented  to  each  of  the  under-mentioned  officials  as  a  recognition 
of  their  promptitude  in  extinguishing  the  lire  on  the  switchboard 
at  the  electricity  works  on  Monday,  yth  inst.,  and  for  the  expeditious 
manner  in  which  they  succeeded  in  restoring  the  normal  supply  in 
the  borough  : — Mr.  M.  J.  Allw.vrd,  station  superintendent ;  Mr. 
T.  A.  G.  Mae(JARV,  mains  superintendent:  Mr.  Chas.  F.  Wade, 
engineer-in-charge  ;  Me.  St.Ci.aie  Cum pton,  assistant  engineer-in- 
chargg  ;  and  Mr.  J.  B.  Palmer,  representative  of  the  British 
Westinghouse  Co.,  who  is  in  charge  of  the  constructional  work  on 
the  new  switchboard  which  was  very  seriously  damaged  by  the  fire. 
Mr.  H.  W.  Lawrence  has  left  the  Newcastle-on-Tyne  Electric 
Supply  Co.  to  take  up  the  position  of  station  superintendent  under 
the  Sudan  Civil  Service,  and  will  be  stationed  at  Khartoum. 

The  Battersea  B.C.  has  appointed  Mr.  Frederick  Tyrrelt,  as 
commercial  assistant  to  the  electricity  undertaking. 

The  note  which  appeared  in  our  last  issue  referring  to  "  Mr. 
Alfred  Wm.  Barnett,  chief  electrical  engineer  at  the  Ooker 
Hill  generating  station,"  should  have  read  "  Mr  W.m.  A.  Babnett, 
shift  engineer  at  the  Ocker  Hill  station,"  the  latter  gentleman 
being  the  recipient  of  various  presents  on  the  occasion  of  his 
marriage  to  the  lady  mentioned.  The  error  on  the  part  of  our 
correspondent,  for  which  we  offer  our  apologies,  is  to  some  extent 
explained  by  the  similarity  of  the  names  and  occupations  of  the 
gentlemen  referred  to. 

On  the  occasion  of  his  marriage,  Mr.  L,  de  Rome,  of  the 
Keighley  Corporation  electricity  staff,  has  been  presented  by  his 
colleagues  with  a  barometer  and  three  flower  vases. 

Mr.  C.  H.  Tiio.mas,  who  is  leaving  the  Stoke-on-Trent  electricity 
works  to  take  up  a  position  with  the  Llanelly  Electric  Power  Co., 
under  Mr.  P.  J.  S.  Tiddeman,  the  former  chief  at  Stoke,  has 
been  presented  by  his  colleagues  with  a  dinner  service  and  pair  of 
vases. 

The  Worcester  T.C.  has  increased  the  salary  of  Mr.  Ronald 
Smith,  chief  assistant  at  the  electricity  works,  from  £166  per 
annum  to  .€167,  with  a  further  annual  increase  of  £11  for  three 
years.  Small  increases  have  also  been  given  to  Mr.  E;  Page, 
station  superintendent,  and  Mr.  H.  Smith,  shift  engineer. 

The  staff  of  the  Exeter  City  Electricity  Department  have  presented 
a  barometer  to  Mr.  R.  C.  Tothill,  late  official  canvasser  for  the 
department,  on  his  resignation. 

The  Harrogate  T.C.  has  been  recommended  by  the  Lighting  Com- 
mittee to  increase  the  salary  of  the  borough  electrical  engineer  by 
£50  a  year. 

Mr.  Geo.  D.  Malcolm,  assistant  mains  superintendent  at  the 
Borough  Electricity  Works,  Tynemouth,  has  been  appointed  dis- 
tribution engineer  to  the  Stockton-on-Tees  Electricity  Department. 
Mr.  H.  W.  Wolton  has  resigned  his  position  on  the  commercial 
staff  of  the  City  of  Birmingham  electric  supply  department  to  take 
up  an  appointment  with  the  A.E.G.  Electric  and  Manufacturing 
Co.,  Ltd.,  as  their  power  representative  for  the  Midlands. 

Mr.  E.  Sinister,  whto  had  been  offered  an  appointment  at 
Salford,  has  decided  to  remain  with  the  Bury  electricity  department 
as  canvassing  engineer. 

Tramway   Officials. — Mr.   Cha??.   Bt'rokss,  tramway 

manager  at  Wigan,  who  had  been  appointed  general  manager  of 
the  tramways  at  West  Hartlepool,  has  been  presented  by  the 
Corporation  tramway  staff  and  employes  at  Wigan,  with  an  oak 
smoker's  cabinet. 

General. — Mr.  C.  Hamilton  Wickes,  H.M.  Trade 
Commissioner  for  the  Dominions  of  Canada  and  Newfoundland, 
has  recently  visited  the  works  of  the  General  Electric  Co.,  Ltd.,  at 
Witton,  near  Birmingham,  upon  a  tour  of  inspection,  prior  to  his 
departure  from  this  country  to  take  up  his  new  duties. 

Mr.  H.  J.  LdDGnLiN,  late  of  the  British  Westinghouse  and  the 
Chloride  Electric  Storage  Companies,  sails  for  Iquique,  Chile,  on 
the  25th  inst.,  under  a  three  years'  contract,  to  take  up  a  position 
on  the  staff  of  J.  K.  Robinson. 

Mr.  Percy  A.  Sanders,  A.M.I.M.E.,  has  been  elected  a  director 
of  the  firm  of  Davey,  Paxman  &  Co.,  Ltd.  Mr.  Sanders  originally 
served  his  apprenticeship  with  the  firm,  and  was  for  several  years 
with  the  General  Electric  Co.,  at  Schenectady,  U.S.A.,  subsequently 
holding  an  important  position  with  the  British  Westinghouse 
Electric  and  Manufacturing  Co.,  Ltd.,  at  Manchester. 

The  following  War  Oflice  appointment  is  announced  in  the 
London  Gazette  for  September  l.Sth  :— ''  MA.JOE  Algernon  H. 
UuMARESQ,  Royal  Engineers,  to  be  Inspector  of  Electric  Lights  at 
the  War  Office,  vice  Lieat.-Col.  E.  C.  Seaman,  Royal  Engineers." 


At  Middlesbrough  Parish  Church  on  September  11th,  the 
marriage  took  place  of  Mr.  Jas.  Robert  Beard,  of  Newcastle-on- 
Tyne,  and  Miss  Gertrude  Robinson,  second  daughter  of  Councillor 
W.  H.  Robinson,  of  Middlesbrough. 

The  marriage  took  place  at  St.  David's  Church,  Beaufort,  on 
September  Dth,  of  Mr.  David  Arthur  Pritchard,  electrical 
engineer,  of  Westgrove,  Pennsylvania,  U.S.A.,  and  Miss  Marie 
Llewelyn,  eldest  daughter  of  the  vicar  of  the  parish,  the  Rev.  D.  J. 
Llewelyn. 

A  Montreal  paper  states  that,  on  5th  inst.,  Mr.  W.  D.  Matthews, 
a  director  of  the  Canadian  General  Electric  Co.,  was  elected  vice- 
president,  to  fill  the  place  of  the  late  Mr.  H.  P.  Dwight.  The 
vacancy  on  the  board  caused  by  the  death  of  Mr.  Dwight  has  been 
filled  by  the  appointment  of  Mr.  F.  Gordon  Osier. 


NEW    COMPANIES    REGISTERED. 


Rural   Districts    Electric  Undertiikiugs,  Ltd.   (121,016).— 

Regiatered  August  30th,  by  Herbert  Smith,  Gosb,  King  &  Gregory,  62,  London 
Wall,  E.G.  Capital,  .£50,000  in  £1  shares.  Obiects  ;  To  carry  on  business  as 
electricians,  mechanioal  engineers  and  suppliers  of  electricity  for  light,  heat, 
motive  power,  traction,  communication  or  otherwise,  generators,  accumu- 
lators, distributors  and  suppliers  of  electricity,  to  construct,  lay  down, 
establish,  and  fit  all  necessary  power  stations,  cables,  wires,  lines,  accumu- 
lators, lamps,  and  works.  The  signatories  (with  one  share  each)  arc  :— W.  R. 
Smith,  6,  Lawley  Street,  Lower  Clapton,  N.E.,  solicitor's  clerk  ;  C.  A.  Warter 
Wilson,  5,  Norfolk  House  Road,  Streatham,  S.W.,  clerk;  C.  Anning,  Ellerslie, 
Sylvan  Road,  Snaresbrook,  clerk  ;  J.  Barnes,  7,  Walcot  Gardens,  Kennington, 
B.E.,  accountant ;  H.  I'Anson  Jones.  62,  London  Wall,  E.G.,  solicitor;  F.  D. 
Billett,  r,,  Blurton  Road,  Lower  Clapton,  N.E,,  clerk;  W.  R.  Tompkins, 
Morecroft  House,  Brampton  Road,  St.  Albans,  clerk.  Minimum  cash  sub- 
scription, .')00  shares.  The  first  directors  (to  number  not  less  than  two  or 
more  than  seven)  are  0.  H.  Valpy,  86,  Sloane  Court,  8.W.  ;  J.  H.  P.  Berthon, 
16,  Randolph  Road,  W. ;  E.  H.  Lyddon,  122,  Bute  Street.  Cardiff;  H.  T. 
Harrison.  11,  Victoria  Street,  S.W. ;  and  S.  G.  Leech.  91,  York  Street,  West- 
minster, S.W.  The  two  last  named  are  managing  directors;  qualification, 
£100  ;  remuneration,  £50  each  per  annum  (£25  extra  tor  chairman).  Registered 
office,  91,  York  Street,  Westminster,  S.W. 

Universal  Cable    Code  (Parent)  Co.,  Ltd.  (124.US).— Thi.« 

company  wag  registered  on  September  6th,  with  a  capital  of  £4,000  in  2,500 
7  per  cent,  cumulative  preference  shares  of  £1  each  and  30,000  ordinary  shares 
of  la.  each,  to  produce,  advertise  and  publish  (yearly  or  otherwise)  a  publica- 
tion to  be  called  the  *'  Universal  Cable  Ceding  System,"  and  to  adopt  an 
agreement  with  C.  Rutherford.  The  subscribers  (with  one  share  each)  are  :  — 
B.  A.  Biddulph,  lU,  Prederica  Road,  Chingford,  superintsndent ;  H.  Home,  01, 
Stanwick  Mansions,  West  Kensington,  W.,  superintendent.  Private  company. 
The  number  of  directors  is  n-^t  to  be  less  than  two  or  more  than  five  ;  the  sub- 
scribers are  to  appoint  the  (irst;  qualification  (except  first  directori,  £25; 
remuneration  as  fixed  by  the  company.  Registered  office,  Halton  House, 
20-23,  Holbotn,  E.C. 

Landis  &  Gyr,  Ltd.  (12I.OS7). — This  company  was  registered 
on  September  3rd,  with  a  capital  of  £2,000  in  £1  shares,  to  carry  on  the  busi- 
ness of  electrical  and  general  engineers,  manufacturers  of  and  dealers  in  all 
kinds  of  plant,  machinery,  engines,  appliances,  apparatus  and  implements 
used  in  connection  with  generation,  distribution,  supply,  accumulation  and  use 
of  electricity,  &c.  The  subscribers  are  :— K.  H.  Gyr,  Zug,  Switzerland,  manu- 
facturer of  electrical  apparatus,  400  shares  ;  L.  R.  Lester,  Rosemary  Cottage, 
Chipstead,  Surrey,  engineer,  200  shares.  Private  company.  The  first 
directors  ate  K.  H.  Gyr,  L.  R.  Lester  and  H.  Landis.  Registered  office,  28, 
Denman  Street,  S.E. 


OFFICIAL    RETURNS    OP    ELECTRICAL 
COMPANIES. 


Electrical  and  Industrial  Inrestment  Co.,  Ltd.  (I22,2.'i6).— 

Particulars  of  two  series  of  £100,000  debenture  stock,  with  interest  at  6Jper 
cent,  and  4J  per  cent,  respectively,  and  secured  by  trust  deeds  d^ted  August 
12th,  1912,  pursuant  to  Sec.  23  (3)  of  the  Companies'  (Consolidation)  Act,  1908, 
the  whole  amount  being  now  issued.  Property;  The  company's  undertaking 
and  property,  present  or  future.  Trustees:  Electric  and  General  Investment 
Co.,  Ltd. 

"Cedes"  Electric  Traction,  Ltd.  (109,698).— Return  dated 

July  13th,  1912  (filed  July  20th).  Capital,  £20,000  in  £1  shares ;  3,000  shares 
taken  up ;  £3,000  paid.    Mortgages  and  charges :  Nil. 


Clontarf  and  Hill  of  Howtli  Tramroad  Co.— The 

leport  of  the  directors  for  the  year  ended  December  lilst,  llUl, 
shows  a  balance  available  for  division  of  £l,27',i.  It  is  proposed  to 
pay  a  dividend  for  the  past  half-year  at  the  rate  of  3  per  cent,  per 
annum,  with  one  shilling  per  share  bonus  out  of  the  accumulated 
surplus  profits  over  and  above  the  dividends  paid  during  the  past 
five  years,  and  to  carry  forward  X.2'9  to  next  account.  An  interim 
divicJend  at  the  rate  of  3  per  cent,  per  annum  was  paid  in  respect  of 
the  half-year  ended  June  30th,  1911. 

Winnipeg  Electric  Railway  Co. — The  directors  have 

declared  a  quarterly  dividend  on  the  capital  stock  (exclusive  of  the 
recent  issue  of  new  shares^  at  the  rate  of  12  per  cent. 

Russian    Schuchert   Co. — The    accounts  of   this    St. 

Petersburg  company  for  1911-12,  after  allocating  £6,700  to  depre- 
ciation, as  against  £(1,600  in  1910-11,  show  net  profits  of  £16,592, 
as  compared  with  £1.5,070  in  the  previous  year.  A  dividend  at  the 
rate  of  5  per  cent,  has  been  declared,  this  contrasting  with  4  per 
cent,  in  1910-11.  It  is  now  proposed  to  increase  the  share  capital 
from  £200,000  to  £300,000  by  the  issue  of  new  shares  at  the  price  of 
106  per  cent. 
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CITY    NOTES. 


Capital  E.vpaniiioii  in  <>eriiian.v. 

TllK  board  of  theRerlin-IIafren  Accumulator  VVorkH  Co.  contemplate 
an  increase  of  £20(1,000  in  the  ordinary  share  capital,  thus  raising  it  to 
£(iOO,000.  Although  the  presentquotation  for  the  shares  exceeds  50O 
per  cent.,  the  directors  have  decided  to  (jrant  a  considerable  bonus  to 
the  sharcholiU'rs  liy  ..ITerini;  them  the  new  shares  at  par  value. 
The  company  possesses  practically  a  monopoly  of  the  trade  in 
8econ<lary  battiries  by  reason  of  its  aureements  with  the  large 
manufacturing  lirms,  and  the  dividend  paid  in  lilll  was  at  the  rate 
of  2">  per  cent.,  aa  against  15  per  cent,  in  the  preceding  year. 

The  Siemens-Schuckert  Works,  whose  ordinary  capital  of 
£  I, .100,0011  is  jointly  held  by  the  Siemens  \  Ilalske  Co.  and  the 
ElektrizHiits  Cicsellschaft  vorm.  Schuckert  ,v^  Co.,  propose  to  make 
a  fresh  issue  of  £  I, .100,11110  in  II  per  cent,  obligations,  which  are 
to  be  taken  over  by  a  banking  syndicate  which  ha-s  already  applied 
for  the  admission  of  the  loan  on  the  Berlin  Stock  Kxchange.  T%vo 
loanp,  totalling  £2,">0li,o00,  are  at  present  in  circulation,  and  the 
further  emission  will  increase  the  amount  to  £  I,ii00,o0ii.  In  addi- 
tion, the  two  proprietary  companies  have  advanced  i;2,.")00,000  in 
the  form  of  a  til  percent,  non-terminable  loan,  so  that  the  com- 
bined share  and  loan  capital  will  soon  amount  to  £ll,iKii),000.  No 
ofBcial  statement  has  yet  been  issued  regarding  the  purposes  to 
which  the  loan  is  proposed  to  be  devoted,  and  it  is,  therefore, 
assumed  that  the  proceeds  are  intended  to  strengthen  the  financial 
resources  of  the  coni|)any.  At  the  same  time,  it  has  to  be  borne  in 
mind  that  the  company  took  over  £125,0(10  of  shares  in  the  Berg- 
mann  I'Ueotricity  Works  Co.  a  few  months  ago  at  the  price  of  110 
per  cent. 

The  directors  of  the  Allgemeine  Elektrizitiits  GescUschaft 
announce  that  they  have  under  consideration  the  question  of  pro- 
posing an  increase  of  1 1,2511,000  in  the  ordinary  share  capital  at 
the  general  meeting  in  November.  Presumably,  the  new  shares  will 
participate  in  the  dividend  as  from  .luly  1st,  1'.I12,  and  be  offered  to 
the  shareholders  in  the  ratio  of  one  new  share  for  seven  existing 
shares  at  the  price  ot  210  per  cent.,  whilst  the  balance  remaining 
will  be  disposed  of  for  the  account  of  the  company.  The  augmenta- 
tion of  capital  is  intended  to  maintain  the  liquidity  hitherto  pre- 
vailing, notwithstanding  the  very  consideiable  extension  of  the 
works  and  the  growing  volume  of  business.  This  announcement 
had  been  expected  for  some  time  past,  and  the  realisation  of  the 
scheme  will  raise  the  total  share  capital  to  £7.750,000.  The  pre- 
ferential right  of  subscription  granted  to  shareholders  represents 
£926,000,  leaving  .t:i2.''i, 000  to  be  placed  otherwise,  and  the  total 
issue  will  produce  over  £2,500,000.  It  is  calculated  that  the  ca.sh 
proceeds  from  the  issue  of  shares  since  1K8:>  have  yielded  a 
premium  of  £1.250,000,  inclusive  of  the  impending  emiation.  but 
leaving  entirely  out  of  consideration  the  large  blocks  of  shares 
which  have  been  exchanged  for  shares  in  other  undeirtakings  in 
the  course  of  years.  The  ordinary  capital  expansion  is  illustrated 
by  the  following  table  : — 

Ordinary  Price 

Tear.  share  capital.  of  isitue. 

KS88  £25(1,000  — 

1887  600,000  122  per  cent. 

1889  800.000  1.50 

188!)  1,000,000  165 

18!15  1,100,00(1  165 

1896  1,250,000  175 

1897  1,750,000  190         „ 

1897  2,3-50,000  — 

1899  3,000,000  200         „ 

1901  4,300,000  — 

1905  5,000,000  194i       „ 

1910  6,500,000  200 

1912  7.760,000  210 

The  present  price  of  the  shares  slightly  exceeds  267  per  cent. 
Apart  from  the  ordinary  shares  the  company  has  loan  capital 
amounting  to  £4,00(1,000,  of  which  £l-,5(i0,000  was  issued  la.st  year, 
and  the  grand  total  represents  the  nominal  sum  of  £11,75(1,000. 
During  the  past  12  months  the  company  has  entered  upon 
numerous  undertakings  of  various  kinds,  and  the  new  issue  of 
capital  is  presumably  intended  to  provide  funds  so  as  to  be  ready 
for  the  future  development  of  railways,  overland  central  stations 
and  other  enterprises. 


friomian  KIcctrical  Companies. 

Till'  A'aMirrrlii-  Ithrytit,  after  making  provision  for  reserve  and 
depreciation  funds,  proposes  to  pay  8  per  cent,  on  the  share  capital 
of  £250,000  for  1911-12.  This  result  compares  with  a  slight  loss 
on  the  preceding  year. 

Koil,ii;i.i  JCh-kli-Kitats  W»-rk<',  A.Cl..  uf  Jii'ilm.  realised  net  profits  of 
£15,500  in  1911-12  on  an  ordinary  share  capital  of  £150.000,  as 
compared  with  £14,700  in  the  preceding  year,  and  a  dividend  of 
8  per  cent,  has  been  declared,  as  against  7 J  percent,  in  1910-11. 
This  company  owns  and  works  various  overland  central  stations 
whose  business  is  constantly  increasing,  and  the  results  are  very 
satisfactory  having  regard  to  the  class  of  stations  in  question. 

'J'lif  /s-iiri,i  /lihlrriivihi;  .\.(/.,  0/  ^fvnh■ll.  report  a  considerable 
increase  in  the  volume  of  trade  in  191 1-12,  although  the  pressure 
of  competition  caused  sale  prices  to  further  decline.  The  provision 
made  for  depreciation  is  £6,K0(t,  as  compared  with  £5,600  in 
1010-11,  leaving  net  profits  and  balance  forward  of  £15,30(J,  as  con- 
tra.sted  with  £  15,000.  A  dividend  of  10  per  cent,  has  been  declared, 
this  being  the  same  rate  as  in  1910-11. 

The  accounts  of  Hrown,  Jlitreri  ,V  Co.,  ot  Mannheim,  show  that 
the  sum  of  £27,000  ha.«  been  allocated  to  depreciation  in  1911-12,  as 
contrasted  with  £21, OdO  in  the  previous  year,  the  net  profits  being 
returned  at  £21,700,  as  against  £17,500  in  I'.llii-ll.  A  dividend  of 
5  per  cent,  has  been  declared  on  the  share  capital  of  £300,000,  as 
compared  with  I  per  cent,  in  the  former  period.  According  to  the 
directors'  report,  the  considerable  increabe  in  the  production  was 
solely  responsible  for  the  better  results,  as  the  improvement  in  prices 
was  only  slight  and  was  more  than  equalised  by  dearer  raw  materials 
and  advances  in  wages.  The  largest  share  of  the  total  output  was 
again  taken  by  steam  turbines,  which  had  a  greater  sale.  The 
departments  for  electrical  machinery  and  apparatus  were  also  fully 
employed,  mainly  with  plant  for  mines  and  ironworks  and  allied 
branches.  Very  favourable  results  were  obtained  with  the  company's 
system  of  main  shaft  winding  installations,  and  many  fresh  orders 
were  received.  The  recently  introduced  safety  and  governing 
apparatus  had  met  with  special  recognition  and  led  to  the  hope  of 
considerable  orders  in  the  new  year.  As  to  the  future  prospects,  the 
report  states  that  the  company  entered  the  present  financial  year 
with  a  large  stock  of  orders,  which  will  provide  full  employment 
during  the  year. 

The  report  for  1911-12  of  the  Wolfram  Lampn  A.(r.,  of 
Ain).ihnn/,  which  has  not  paid  any  dividend  since  the  nndertakingf 
was  established  in  1906,  states  that  the  company  was  compelled  to 
make  further  reductions  in  prices  in  the  second  half  of  the  year, 
in  consei|uence  of  the  action  taken  by  several  leading  competitors, 
and  trade  competition  has  recently  become  aggravated,  particularly 
in  the  export  business.  The  introduction  of  drawn  wolfram  wire 
had  also  proved  unfavourable  to  the  company,  as  the  working  up  of 
stocks  bought  at  high  prices,  either  resulted  in  a  less  or  yielded  no 
profits.  Employment  was  fairly  satisfactory,  and  the  turnover 
increased  by  In  per  cent.,  as  compared  with  the  previous  year. 
The  competition  of  the  three  principal  firms  wi'li  drawn-wire 
filaments  had  been  met  by  the  invention  of  a  new  lamp,  which  has 
not  a  drawn  filament.  It  is  claimed  that  the  metallic-filament  of 
this  lamp  when  in  constant  use,  is  more  durable  than  a  drawn 
filament,  although  the  manufacture  of  drawn  wolfram  filaments 
has  also  been  undertaken,  as  it  enables  the  cost  of  production  to 
be  considerably  reduced.  After  placing  the  sum  ot  £14,300  to 
depreciation  in  1911-12,  a-s  compared  with  £11,500  in  the  preceding 
year,  the  accounts  indicate  a  loss  of  £26,000,  as  against  a  loss  of 
£4,200  in  1910- 11.  The  reserve  fund  of  £6,100  is  drawn  upon  to 
meet  a  portion  of  the  loss,  leaving  a  large  deficit  to  be  carried 
forward.  It  is  now  proposed  to  reconstruct  the  company  by 
reducing  the  share  capital  from  £150,000  to  £3(i,000,  so  as  to 
extinguish  the  deficit  and  further  provide  for  depreciation,  and 
then  to  increase  the  capital  to  £60,000. 


Stock   Exchange   Announcements. — The  Committee 

has  appointed  Thursday,  (October  3rd,  a  special  settling  day  in 
Empire  District  Electric  Co.  tuUy-paid  scrip  for  $1,500,000  first 
mortgage  5  per  cent,  sinking  fund  gold  bonds. 

British    Insulated    and    Helsby   Cables,    Ltd. — 

According  to  a  financial  daily  the  directors  have  declared  an 
interim  dividend  at  the  rate  of  8  per  cent,  per  annum,  less  tax. 


Dundee.  Broughty   Ferrv  and  District  Tramways 

Co.,  Ltd. — The  profit  for  the  year  Oneluding  the  sum  brought 
forward  from  last  year),  after  providing  for  interest  on  debenture 
stock,  amounts  to  £5,471.  From  this  there  falls  to  be  deducted  the 
interim  dividend  on  the  preference  .shares  for  the  half-year  to 
January  i'.lst,  1912,  at  the  rate  of  6  per  cent,  per  annum,  which 
absorbed  £1,500,  leaving  a  balance  of  £3,971.  The  directors  propose 
to  deal  with  this  sum  as  follows  : — Final  dividend  on  preference 
shares,  £1,500 ;  to  renewals  fund,  £600 :  to  sinking  fund  for 
redemption  of  debenture  stock,  £600  ;  to  pay  dividend  on  the 
ordinary  shares  at  the  rate  of  2^  per  cent,  per  annum,  £718  ;  and 
to  carry  forward  to  next  account,  £552.  Receipts  for  the  year 
show  an  increase  of  £735,  and  the  expenditure  an  increase  of 
£470. 

Shawiiiigan  Water  and  Power  Co. — At  a  meeting  ou 

September  3rd  the  issue  of  $5,(100,000  additional  capitalwas 
authorised     The  capital  stock  is  now  825,000,000. 


STOCKS    AND    SHARES. 


•  Taesday  Evening. 

AXOTHEU  wild  outburst  of  buying  of  some  of  the  Underground 
Railway  stocks  stands  out  as  the  prominent  feature  of  the  week 
in  the  Mectrical  markets.  Metropolitans  have  been  especially  con- 
spicuous. The  Metropolitan  Electric  Lighting  group  remains  as 
"  hard  as  naUs,"  to  speak  colloquially.  There  is  a  good  deal  of 
business  doing  in  one  section  and  another,  the  pressure  of  a  little 
monetary  tightness  in  Xew  York  and  London  failing  to  affect  prices 
to  any  appveciable  extent. 

Metropolitans,  after  rising  no  less  than  6  since  last  week, 
reacted  to  G3.  making  a  gain  of  2  on  balance,  and  this  latest 
advance  comes,  of  course,  on  the  top  of  an  earlier  movement  in 
the  same  direction.  Indeed,  the  stock  is  15  points  higher  than  it 
was  at  one  time  this  year.  Rumour  still  attaches  the  company  to 
one  of  its  bigger  brethren,  which  is  supposed  to  be  angling  for 
control,  the  Qtiid  pro  quo  being  reported   as  a  3i  or  4  per  cent. 
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puaranteed  dividend  on  the  present  Metropolitan  stock.  Some 
official  notification  is  expected  hourly,  and  the  market  is  on  the 
tip-toe  of  expectation  for  something-  of  this  sort.  Districts  have 
followed  more  leisurely,  but  the  price  is  higher  on  the  week. 
City  and  South  London  rose  2,  this  being:  another  case  in  which 
rumours  of  absorption  are  playing  an  important  part.  Central 
London  stocks  are  better,  the  Preferred  being-  2  higher  at  8,j. 
rnderground  Electric  Railways  issues  have  come  into  further 
prominence,  and  long-sighted  investors  are  buying  the  Company's 
£10  shares,  while  the  Income  bonds  are  being  picked  up  by  people 
with  a  speculative  turn  of  mind,  who  look  for  a  full  dividend  next 
year.  There  is  a  lively  gamble  going  on  in  the  "  A  "  Is.  shares,  and 
the  price  has  risen  to  ISs.  9d. 

The  extraordinary  developments  of  the  London  General  Omnibus 
Company  supply  the  motive  power  for  these  rises  in  T'nderground 
Electric  shares,  and  it  must  be  admitted  that  the  strides  made  by  the 
'Bus  Company  have  been  notliing  short  of  phenomenal. 

There  is  a  better  tone  also  for  Metropolitan  Electric  Trams  and 
British  Electric  Traction  issues.  The  Tramway  Deferred  shares 
are  once  more  .">s.  middle,  and  the  demand  for  British  Electric 
Tractions  has  extended  to  the  (1  per  cent.  Preferred.  Attention  has 
been  drawn  to  the  4J  per  cent.  Debenture  of  the  Yorkshire  West 
Riding  Company,  the  return  on  which  is  nearly  a^  per  cent,,  while 
the  security  is  not  at  all  bad.  It  is  naturally  a  lock-up  investment, 
not  likely  to  move  either  up  or  down  with  any  degree  of  rapidity. 
London  United  Tramways  Debenture  stock  has  lost  a  point. 

The  list  of  English  electricity  supply  shares  contains  several 
rises,  of  which  30d.  in  City  of  London  Ordinary  is  the  principal. 
Speculative  buying  of  these  has  wiped  out  the  loss  of  the  past  fort- 
night, and  vague  reports  are  already  being  circulated  again. 
County  Ordinary  at  Hi!  '■''  dividend  are  tjs.  6d.  higher.  Metro- 
politans and  Kensingtons  rose  1,  and  the  market  is  considerably 
harder  than  might  appear  from  the  quotations  in  the  Official  List. 
Judged  from  the  list  of  bargains  officially  recorded,  it  might  not  be 
supposed  that  there  was  any  interest  being  taken  in  this  market  ; 
but,  in  point  of  fact,  it  is  being  keenly  watched,  and  any  shares  that 
come  in  are  readily  taken.  Meanwhile,  proprietors  are  holding 
tenaciously  to  their  shares,  many  of  them,  no  doubt,  in  the  expec- 
tation of  something  coming  of  the  rumours  which  have  begun  to 
crystallise  in  regard  to  a  liuking-up  scheme  through  the  Metro- 
polis. Probably  there  is  nothing  more  in  this  idea  than  there  has 
been  for  the  past  two  years,  but  amalgamations  are  the  fashion  of 
the  day.  Fortunes  have  been  made  out  of  working  agreements  in 
the  shipping  and  other  markets  just  lately,  and  the  words  them- 
selves have  come  to  bear  a  magical  meaning,  to  which  the  full 
charm  of  sentiment  lends  its  weight. 

The  Telegraph  department  i-i  quietly  steady,  with  Great  Northerns 
10s.  up,  and  Eastern  Ordinary  better  to  the  same  extent  Westerj  a 
are  also  in  request  by  reason  of  their  good  yield,  but  the  Anglo- 
American  descriptions  are  a  trifle  irregular.  The  demand  for 
South  American  Telephone  shares  is  unabated.  Chile  Telephr.nes 
and  LTnited  River  Plate  Telephones  are  both  higher  on  the  week. 
Reuters  gained  J,  being  now  ICi  middle,  and  the  new  shares  are 
better  at  .'>.  Marconis,  after  wide  fluctuations,  show  very  little 
change,  and  National  Telephone  Deferred  parted  with  30s.  of  its 
previous  sub.sfantial  gain. 

One  of  the  new  introductions  is  the  Common  stock  of  the 
Columbia  Gas  and  Electric  Company,  the  SlOO  fully-paid  shares 
being  quoted  at  is  J.  The  Company  operates,  not  in  Columbia,  as 
might  have  been  expected,  but  in  West  Virginia,  Kentucky  and 
Cincinnati,  and  its  activities  cover  a  wide  scope.  The  shares 
can  only  be  regarded  as  a  thorough  .speculation.  Their  hopes  of 
dividends  lie  in  a  big  expansion  of  the  present  profits,  which  are, 
however,  going  ahead  at  a  rapid  rate.  The  Mexican  group  is 
inclined  to  be  easier,  both  Mexican  Light  and  Power  and  Mvxico 
Tramways  giving  way  in  consequence  of  the  unsatisfactory  news 
with  respect  to  the  rebellion  in  the  country.  Mexican  Electric 
Fives  are  2J  down.  Rio  Trams,  on  the  other  hand,  are  better,  and 
Sao  Panics  recovered  the  dividend  deducted  last  pay-day.  Brisbane 
Tramway  shares  and  stocks  are  stronger,  but  rather  a  feature  is  a 
fall  of  2  in  Madras  Ordinary.  Baltimore  Gas  and  Elfctric  Ordinary 
and  Preferred  continue  to  creep  up,  gains  of  2  and  1  respectively 
occurring  this  week. 

The  Manufacturing  division  shows  another  rise  of  10s.  in  India- 
Rubber  shares,  the  expectation  being  that  the  Ordinary  shares  of 
the  company  will  re-enter  the  dividend  list  at  an  early  date.  Tele- 
graph Constructions  and  llenleys  are  both  better.  Rubber  shares 
are  a  dull  and  somewhat  disappointing  market  in  consequence  of 
the  sagging  of  the  price  of  the  raw  stuff.  The  rise  in  metals  other 
than  gold  has  brought  about  active  dealings  in  the  shares  of  all 
the  mining  companies  concerned,  and  City  promoters  are  busily 
searching  Cornwall  and  Devonshire  for  likely  tin  mines.  As  usual 
in  a  rise,  the  prices  of  all  the  metals  are  being  talked  better,  the 
"  bulls  '  of  lead  being  particularly  hopeful. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Broiulej  (Kent)  Electric  Light  and  Power  Co.,  ltd. 

— The  directors  have  declared  an  interim  dividend  at  the  rate  of 
4  per  cent,  per  annum  CSs.  per  share),  less  income-tax,  on  the 
ordinary  shares  for  the  half-year  to  June  3(.ith. 

Direct  8|)anisli  Telenraph  Co.,  Ltd.— The  board  have 

decided  to  pay,  in  addition  to  the  dividend  at  the  rate  of  10  per 
cent,  per  annum  on  the  preference  shares,  an  interim  dividend  at 
the  rate  of  4  per  cent,  per  annum,  free  of  income-tax,  on  the 
ordinary  shares,  both  for  the  half-year  ended  June  30th,  and  payable 
on  October  Ist. 
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Receipts for 

No. 

Route 
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night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

wks. 

open. 

£ 

JE* 

e 

£» 

Inc, 

Aberdeen     ., 

Sept.  11 

8,416 

+    196 

16 

24,543 

—     176 

U-4 

Ayr 

..    11 

610 

-     80     17    1 

7,668 

4-      122 

8 

Bath 

Birkenhead.. 

Birmingham  Corp, 

.,"'  7 

21,392 

■f  3,406 

28 

243,029 

4-66,621 

57'-17 

Blackburn   .. 

„    11 

a,447 

-   135 

24^ 

29,444 

-        14 

14-62 

Blackpool  Corp,    . . 

,,    12 

6,418 

-   860 

60,589 

4-  4,934 

11-87 

Blackpool-Fleetw'd 

„    11 

3,412 

-     16 

io 

18,468 

—  1,019 

8 

Bournemouth 

„    11 

4,963 

+    180  !  232  1 

48,075 

4-   1,110 

21-96 

Bradford      . . 

„      7 

10,869 

—    130 

23 

129,922 

—  2,367 

56 

i-2 

Brighton      . . 

„    16 

2,440 

—    171 

24 

27,724 

—  1,075 

9-5 

Bristol 

,.    IB 

15,860 

-1-1,136 

266,169 

4-18,781 

80-6 

Brit.  Eleo.  Trao,  Co, 

Airdrie      , . 

..      6 

656 

+    199 

86 

10,656 

4-  2,841 

3-66 

Barnsley  . . 

„      6 

897 

+      27 

„ 

0,862 

-      274 

Barrow     . . 

..      6 

869 

+      56 

„ 

13,937 

4-  2,875 

6-'87 

Devonport 

„      6 

1,096 

—     60 

19,422 

4-   1,487 

8-85 

Gateshead 

,.     6 

2,180 

+      60 

„ 

37,191 

—      165 

11-26 

Gravesend 

..      6 

470 

-     15 

„ 

7,512 

—      214 

6-5 

Greenock.. 

.,      t> 

1,901 

+    192 

, 

29,235 

4-  8,041 

7-28 

Hartlepool 

Kidderminster  . . 

„      6 

277 

-     '19 

„ 

4,425 

4-    "26 

[Leamington 

,.      6 

441 

-     69 

0,884 

4-      330 

Merthyr   . . 

..      G 

440 

+        4 

„ 

7,166 

-      401 

'a-9 

Metropolitan     . . 

..      6 

18.482 

-1,441 

„ 

316,018 

4-      626 

22 

Middleton 

t.      "^ 

t99 

—     30 

„ 

12,155 

—      409 

8-6 

Mid.  Joint  Com'tee 

,.      6 

7,014 

■H    274 

117,165 

4-  6,216 

Oldham—Ashton 

.,      6 

1,240 

^       IS 

„ 

21,993 

4-   1,305 

g'-'ia 

Peterborough     . . 

„      6 

304 

-      17 

4,979 

4-      312 

6-81 

Potteries  . . 

..      6 

8,999 

+      69 

„ 

07,624 

-  1,.377 

29 

Rothesay  . . 

..      6 

829 

4-      76 

9,097 

4-      307 

2-76 

Bouthport 

..      6 

ena 

-     86 

„ 

11,050 

—      330 

8-17 

8.  Metropolitan. . 

.,      6 

i.ies 

-    267 

„ 

30,876 

-      927 

Bwansea   .. 

,.      6 

2,471 

+      17 

„ 

41,499 

f        53 

12-6 

Tynemouth 

„      6 

689 

-     90 

9,814 

-      976 

3-76 

Weston-s-Mare  . , 

„      6 

654 

-    262 

5,763 

-  1,218 

8 

I  Worcester 

,.      6 

685 

-      56 

10.740 

-       76 

6-76 

Wrexham 

,.      6 

8'C 

■^     149 

„ 

4,135 

4-      484 

Yorks.Wool,  Dist. 

„      6 

2,l!i9 

-      36 

, 

38,883 

4-      878 

ii 

Miscellaneous    .. 

..      6 

015 

-      19 

" 

8,434 

4-        86 

Burnley 

,.    14 

3.199 

-f    134 

12  4 

1 

Burton-on-TrenI  .. 

.,    15 

E34 

-      42 

24 

6,642 

—     '408 

6-6 

'3ury 

M      8 

1.270 

-      70 

23 

30,612 

—      800 

22-6 

'Cardiff 

Aug.  24 

2,600 

-1-     159 

21 

61,725 

-  2,817 

17-85 

Chatham  and  Dist. 

Sept.  12 

1,794 

-    210 

5i 

31,670 

-      871 

14-9S 

Cork 

.,    12 

1,019 

-    204 

!i' 

17,945 

—      901 

9-89 

Croydon 

„      6 

a, 586 

—   230 

23 

42,757 

-  1,198 

11-6 

■7'6 

t  Darlington.. 

,.      7 

230 

—       2 

23 

6,217 

4-        41 

4-87 

Darwen 

„    13 

687 

-      12  ]  24 

6,799 

4-      131 

4-3C 

Dover 

,.      7 

610 

-      83  I  23 

6,222 

—      469 

4-76 

Dublm 

„    13 

12,270 

-      36      .  . 

36,490 

-  9,837 

54-26 

Kast  Ham    . . 

„    14 

2,120 

-    108     24 

25,806 

—      4U 

7-8J 

1  Exeter 

Glasgow 

..14 

SsillB 

—2,313 

37 

211,942 

-  4,669 

08 

Hastings       . , 

..    16 

2,765 

-   3j7 

19-3 

Huddersfleld 

Hull 

.,14 

6,925 

+    233 

24 

69,668 

4-      626 

136 

-1 

Ilkeston 

,,  n 

i364 

-     25 

24 

2,615 

—      056 

IpEwioh 

,.      7 

1,063 

—     90 

23 

11,115 

-      173 

ia'-6 

Kilmarnock  . 

,.    14 

316 

+        4 

17 

2,943 

—     223 

4-26 

Lancashire  Onited 

„    11 

2,969 

-      64 

39 

49,527 

-     521 

89 

Leede 

..    14 

15.671 

+    256 

24 

188,515 

4-  6,290 

112-7 

Leicester     ., 

,.     14 

6,030 

—       1 

37 

93,901 

+  2,670 

20 

Leitb 

„     14 

1,317 

-      22 

17S 

12,£87 

+        70 

8-72 

Liverpool    ,, 

„      7 

24,331 

■H,969 

35? 

429,964 

■f  19,454 

117 

"i 

IL.CO 

.,      4 

60,376 

-6,135 

9j2,191 

—47,994 

1411 

—•5 

London  United     , . 

„     H 

12,676 

-1,573 

235,639 

-12,893 

Lowestoft    . , 

,.    14 

620 

—    229 

50 

10,280 

-      850 

8-"6 

Manchester 

.,     14 

83.455 

+    737 

24 

404,768 

4-12,710 

105 

Newcastle    .. 

„    14 

8,693 

-H    435 

105,023 

4-      733 

Sl-3 

ISowpDtt     .. 

,.      7 

743 

+      21 

23 

l-i.S77 

-      761 

7-25 

Uldbam 

,.    IB 

3,831 

-     63 

25 

51,899 

4-  2,735 

28 

Pontypridd  . . 

,.     14 

90O 

4-      91 

24 

9,330 

—      744 

5-6 

Portsmrath., 

„     14 

4,797 

-    466 

24 

56,3*7 

—  4.688 

16-75 

Preston 

..     11 

1,709 

-K      42 

24 

20,851 

4-      911 

10 

., 

Rotherbam  ,. 

..     11 

1,536 

+    179 

23? 

17,179 

4-      985 

12 

aalford 

..      9 

10,164 

+    314 

23 

118,006 

4-  2,603 

41 

8heffleld      .. 

..    17 

13,448 

+    771 

25 

165,001 

4-  5,171 

40 

Southampton        .. 

„    11 

2,721 

—    135 

23 

30,896 

-      107 

11 

8onttaend-on-Sea  .. 

Aug.  28 

2,603 

+    218 

22 

19,749 

4-  2,162 

7 

South  Bhields 

Sept.  14 

1,295 

+      83 

24 

13,667 

—     211 

10-26 

Tynesfde      .. 

,.    11 

985 

-     37 

11 

6,878 

—     889 

11 

Wallasey     .. 

,.     14 

2,269 

—    108 

236 

28,163 

—     485 

8-72 

Wafthamstow 

„    14 

1,460 

—    126 

24 

18,913 

-     699 

9 

,, 

West  Ham  , 

,.      6 

6,256 

—    240 

22i 

60,801 

-  2,216 

16-45 

13 

Wolverhampton   ,. 

„    11 

1,995 

-     10 

24 

24,436 

4-      249 

18-76 

Cen.  London  Rly.. . 

,.     14 

9,251 

-H    013 

11 

47,752 

4-      434 

6-78 

-5 

City  ,&  B.  Lon.  Rly, 
nublin-Lucan  Rly, 

„     16 

6  697 

—    691 

11 

31,274 

—  2,308 

7-26 

,, 

..     H 

841 

—        8 

11 

1,790 

-      138 

1 

,, 

'  }.N,  and  City  Rly. 

,.      7 

1,818 

—     19 

10 

13,320 

4-        tH 

8-6 

,, 

L'pool  Overh'dRly. 

..     16 

8,286 

+     19 

18,682 

+   1,C35 

6-6 

,, 

Llandudno-Col.  Bay 

.,    13 

1,881 

-^   152 

4'l-5 

13,739 

4-      6C8 

6-B, 

,, 

Lond.Eleo.Ry.Oo. 

..    1» 

24,006 

+    716 

132,100 

4-  4.605 

91-26 

Mersey  Railway    ,, 

..     14 

8  696 

+    672 

ii 

22,499 

4-  2,721 

4-6 

Metropolitan  Bly,.. 
Met,  Distrlot  Bly,,. 

..     16 

82  880 

+    681 

u 

182,837 

4-  6,014 

26-76 

„     14 

23.9)8 

-f2,332 

12J,768 

4  11,678 

26 

Anglo-Argenllne   .. 

,.     Ifi 

104,282 

-(-3,442 

87 

1,871,653 

4-67,255 

S Auckland   ,, 

Aug.    2 

18.863 

■t2.154 

6 

21,858 

4-  6,669 

28-81 

Bombay  (B.E,T,)  . . 

..    22 

4,783 

4-    106 

83 

101,051 

4-  4,768 

,, 

SBrlsbane    , , 
Brit,  Oolumbla  Bly, 

Aug. 

27,680 

4-8,030 

8 

168,391 

—  6,126 

•  , 

,• 

,, 

,, 

,. 

Calcutta 

Sept.' 14 

8|6'97 

4-    651 

•  • 

.« 

Cape  Electric  T,Ld, 

,, 

5Ka]goorlle,W,A,,. 
S  Lisbon 
Madras        .. 

Aug, 

s'.ki 

25'687 

•• 

20'-6 

Bept.'l5 

1,786 

+ 1,038 

a8',366 

4-  3,i66 

18-6 

'•6 

IMontevldeo 
Perth  (W. A.) 

Aug, 

!6,2«9 

4-2,284 

io 

290,107 

4-89,834 

,, 

Sept.  13 

3,664 

4-    626 

68,672 

4-  9.746 

29 

'  Oomparecl  wilb  the  oorreeponding  period  of  1911. 
I  IcclndeB  bone,  steam  Aod  other  iscelvtB* 


f  One  week  only. 
3  Unemoutb. 


Vol.71.  No.  i,hi7,8bptembeb  20, 1912.]  THE    ELECTRICAL    REVIEW. 


469 


SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ESeLISH    ELECTRICITY   SUPPLY   ASD  POWEB   COMPANIES. 


Boamemoath  A  Poole.  Ord.     .. 

Do.    4i%Pret 

Do.    Second  6  %  Pret. 

Do.    4J  %  Deb.  Stock  . . 
Broropton  &  KonHlngton,  Ord... 

Do.    1  %  Cum.  Pret 

Centrkl  Kleotric  Supply,  4  %  I 

Gu»r.  Dob.  t 

Cfauing  CroBe,  West  Knd  ft  City 

Do.    H  %  Cum.  Prel 

Do.     "  City     Undertaking  "  1 
4i  %  Com.  Pref.  / 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    «%Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pret 

Do.    6  %  Deb 

Do.    <i  %  Second  Deb. 
Ooanty  of  London,  Ord 

Do.    6%PTot 

Do.    «%Deb 

Do.    4}  %  Second  Deb. 
Bdmnndson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    44%  First  Mori.  Deb.  .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    4i  %  Firet  Deb 

Hove 


I 


Closing 
Quotation! 
Sept.  17th. 


loi— 10? 

98  -lOO 

8|-  n 

73-  ej 

97  —100 

4J-    6j| 

*i-  *i 

8i-    4i 

94  —  90 
44—    5 

98  —101 
17A-  19 
la'—  13* 

IIR  -199 

99  —109 
11»—  12  xil 
llj-  Mi  xd 

100  — loe 

100  —108 

.'«-      ik 

3—    84 

84-87 

99  —  es 

74-    8 


«  13 

B  11 
t  10 


6  14  8 

4  15  8 

4  14  9 

6  19  6 


London  Electric 

Do.    8  %  Pref 

Do.    4  %  FIrtil  Mon.  Deb.    . 
Metropolitaa         

Do.    4t  %  Com.  Pret. . . 

Do.    4(  %  First  Mort.  Deb. . 

Do.    84  %  Mort.  Deb.  . . 
Midland  Electric  Corporation 
44  %  First  Mort.  Deb. 
Newoastle-on-Tyne  6  %  Pref., 
Non-Cam. 
North  Metropolitan  Power  Sop- 1 
ply,  6  %  Mortgages  (Red.)  J 
Nottlng    Bill,   8  %  NoD-Cum 
Pref 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7  %  Pref 

Do.    84%Dob 

SmithBerd  Markets,  Ord. 
Soatb  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  MetropoUtan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6  %  Cum.  Pret 

Do.    44%FirBtMor«.  Deb. .. 
Westminster.  Ord, 

Do.    44%  Com.  Pref 


8  19    7 
4  10    8 


6  14  a 

4  19  0 

6  19  0 

4  10  0 


COLONIAL  AND  FOREIGN  ELECTBiaTY  SUPPLY  AND  POWEB. 


Adelaide,  6  %  Prof. 

Calcutta,  Ord 

Do.    6%  Pref ., 

Calgary  Power,  let  Mort.  Bds, 
Canadian  Gen.  El.  Com. 

Do.    7%  Pret 

Cordoba  Lt.,  Power  andT., Ord 

Do.    6  %  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba, 

6  %  Bonds 

Eleo.  Supply  Victoria,  6  %  Ist 

Mort.  Deb. 

Eleo.  Dey.  Ontario,  6   %    1st 

Mort.  Bonds 

Kalgoorlie  Elec.  P.  and  L.,  Ord, 

Do.    6%  Pref 

KamlnistiquiaPower,6%  Q.  Bs. 

Madras,  Ord 

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.     7  %  Cum.  Pref 

Do.    5  %  1st  Mort.  Gold  Bds, 


6 

8 

8 

6 

84 

«* 

6 

5 

100 

5 

$100 

7t 

SlOO 

7 

!     1 

W 

1    100 

100 

6 

100 

5 

»500 

6 

;  10/- 

Nil 

1 

8 

«600 

6 

B 

100 

6 

6 

tioo 

4 

$100 

7 

6 

954-  m 

t  ft 

IM  —106 

14—  a 

102  —105 

864—  884 
95-98 
109  —112 
96  —  98 


S    4    4 

5    6    8 

4  16    6 

6    3    7 

B  17    8 

B  13    0 

8    4    0 

+1 

6    10 
6    7    8 
6  19    1 

-i 

5    3    7 

+  A 

Nil 
8    6    0 
4  U    4 

-a 

4  is    8 

-aj 

6  13    0 

-1 

4    0  10 
6    5    0 

-4 

6    3    0 

Monterey  Rly.  Light  A  Power, 
6  %  let  Mort.  Deb. 
Montreal,  Lt.,  H.  and  Power  , 
Northern,  Lt.,  Power  and  Coal,  > 
5  %  Ist  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      .. 

Do.    5  %  Deb.  Stock    . . 

Roy.  Elec,  Co.,  Montreal,  44  %  I 

1st  Mort.  Deb.  / 

Shawinigan  Water,  Capital 

Do.    6  %  Con.  Isi  Mort.  Bonds 

Do.    4J%Per.  Deb 

Toronto  Power,  4*  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  I 
Ist  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ) 
Ist  Mort.  6  %  Gold  / 


100 

6 

«100 

8 

«500 

6 

6 

Stock 

10 

10 

Do. 

6 

Do. 

B 

100 

*4 

44 

tioo 

64 

$600 

6 

Stock 
Do. 

S 

n 

100 

6 

B 

1 

Nil 

llSd. 

100 

6 

6 

87-89 
383  -337 

89  —  43 
240  —350 
109  —114 
101  —108 

99  —101 

152  —157 
108  —110 
104  —106 
1194—1014 
93  —  95 

U-  lA 

103  —106 


4  17    1 

4    9    1 


TELEeRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap, 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Det 

Anglo  -  Portuguese    Tel.,  B  %  1 
Mort.  Deb.  / 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord, 

Do.    10%  Cum.  Pref 

Direct  Umted  States  Cable 
Direct  W.  India  Cable,  44  %  1 
Beg.  Deb.  i 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  8.  Alrica  Tel.  4  %1 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


10 

Nil 

4t 

Stock 

5 

6 

$100 

B 

8t 

$1000 

4 

4     ' 

stock 

i»i 

8 

,    Do. 

8 

6 

Do. 

80/- 

80/- 

100 

6 

6 

6 

7 

Stock 

4 

4 

10 

« 

6+ 

10 

10 

10 

6 

4 

4t 

B 

10 

10 

10 

a 

5 

100 

«4 

«4 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

ilB 

4 

4 

10 

6i! 

6t   • 

10 

K 

6 

10 

IK 

IH 

36 

IH 

18 

$100 

6 

5 

$100 

4 

4 

1 

5 

ail 

1 

16 

17 

5    8    3 

6    3    7 

-4 

6    7    6 

4  3    9 

5  7  11 

:i 

6    4  10 

6  12    a 

( 

4  16    3 

+  4 

4    8  11 
4  13    7 
6  14    3 
6  14    8 
6    6    8 

-i 

6  17  11 
6    5    0 
4  10    0 

+  4 

5    5    3 

4  7    6 
8  18  10 

5  3    9 
8  19    7 

3  19    7 
5    4    4 

4  10    7 

+  4 

6    1    0 
6    3    6 

-ii 

5    9  11 

-i 

6  14    4 

-^ 

3  11    a 
3    8    0 

Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pret 

National  Telephone  Det. 

New  York  Telep.,  44%  Gen.  Bnds, 

Oriental  Telep.  and  Elec. 

Do.    6  %  Cam.  Pret 

Do.    4%  Red.  Deb 

Paciflo  and  European  Tel.,  4  % ) 
Guar.  Debs.  / 

Renter's       

Submarine  Cables  Trust  . , 

Telephone  Co.  ot  Egypt,  44  %  ) 
Deb.  Red;  / 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %   Debs.,  1   to   1,6001 

guar,  by  Braz.  Sub.  Tel,  J 

West  India  and  Panama  Teleg, 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5%  Debs 

Western  Telegraph,  Ltd, 

Do.    4%Deb 

Western  Union  4^  %  Fdg.  Bonds 


8 

R 

Cert, 

6 

Stock 

*4 

6 

8 

6 

6 

34 

!14 

100 

4 

10 

n 

10 

6 

10 

6 

100 

6 

10 

7 

Stock 

4 

$1000 

44 

155^157** 
1004—1014 

IH-    IH 

-14 

98—100 

10i-10| 
127—130 

+  4 

994-1014 

7|-    7i 
154-    ill 

+  4 

96-99 

3i-   34 
lOi—  103 
9|—  lOJ 
1004—102 
13i—  181 
96  —98 
100—103 

-4 

4  18    5 

4    9 

8  18 

8  14    5 

4  13  4 
8  8 
4  11 
8  11 

8  18    6 


6  11  T 
6  17  0 
4  17    7 

1  10 


'  DnlesB  oiherwlse  slated,  all  Bhuee  are  inlly  paid. 


t  Interim  dividend. 


CoBtlnvaecl    oz>    nexct    i>a.|2e. 
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SHARE    LIST    OP    ELECTRICAL    COMT ANTES.— (.Omtmued.) 

ELECTRIC   BAILTTATS   AM)   TRAMWAYS.— HOME. 


MAUB, 


Bstta  Trams,  Pref.  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cam.Pr'f. 

Do.  7%  Non-Cnm.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  2nd  Deb. 

Oentral  IiondoD  Ballway,  Ord. 

Do.     Pref.  

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6  %  Pref.,  1891    . . 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1903    .. 

Do.    i  %  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref . 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Eleo.  Railw'ys,4  %  Deb. 
London  United  Trams,  6  %  Pref . 

Do.    4%  Deb 


Stock 

Dividends 

Share. 

lor 

, 

1910. 

1911. 

1 

Nil 

Nil 

I 

fi 

6 

100 

*h 

H 

100 

100 

100 

6 

100 

100 

6 

B 

100 

4* 

*>l 

100 

H 

» 

100 

4 

4 

100 

'i 

2 

100 

4 

4 

100 

14 

IS 

100 

li 

B 

100 

B 

B 

100 

a 

B 

100 

B 

B 

100 

4 

4 

10 

K 

ti 

10 

Nil 

1 

Nil 

H 

100 
5 

.1 

^ 

100 

4 

4 

100 

B 

B 

100 

4 

4 

10 

Nil 

100 

4 

4 

Closing 

Quotations 
Sept.  17th. 


89  —  92 
38  —  41 

98  -101 

80  —  84 
77  —  I'.) 
84  —  8G 
17  —  7!) 

lOO  —102 
3ilS-  405 
106"— 1C8 
103  —105 
i03  -105 
102  —104 

99  —101 

104-  Hi 

■2-     2J 

4-     I 

71  —  76 

aj-   2| 

75  —  80 

81  —  83 
95  —  97 

4J-  6i 
71  —  75 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

NU 

6    8    1 

6    8    6 

+  1 

6  io   5 

+  1 

4  i9    0 
B    7    2 

+  1 

3  15  11 

42 

4  13    0 

+  1 

a  10  8 

8  18    5 

+  2 

3  7  11 

4  12     7 
4  15    3 
4  16     3 
4  16    2 
8  19    3 
6    2     2 

Nil 
8    0    0 
6  18    6 
4  11     0 
BOO 
6    0    6 
4    a    6 

-1 

6    6    8 

Metropolitan  Railway  Oonsol. . . 

Do.    Surplns  Lands    . , 

Do,    84%  Deb 

Do.    84%  Pref 

Do.    84%  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    Bi%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4J%Deb 

Do.     6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 


Closing 

Quotations 
Sept.  17th. 


Rise   Present 
+  or     Yield 
Fall 


3  19    B 

4  19    0 
4  11    0 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref.     . . 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    4i%Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  B.  &  Trams,  Pref. 

Do.    44%Deb 

Do.    B%  2nd  Deb 

Brisbane  Trams  Inn.,  Ord, 

Do.    6%  Pref 

Do.     44%  Deb 

B,  Columbia  Elec.  Rly.,  Def,    . . 

Do.    Pref.  Ord 

Do.    6%Pref 

Do.    44  %  1st  Mort.  Deb.       . . 

Do.    44  %  Vancouver  Deb.   .. 

Do.    4i%  Con.  Deb 

Calcutta  Trams,  Ord. 

Do.     6%  Pref 

Do.    44%  Deb 

Gape  Electric  Trams 

City  Buenos  Aires  Trams  (19M) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  4  Lt.,  B%  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec,  Trams  . . 

Do.    6%ADeb 

Do,    6%BDeb 


5 
6 

6 
6 

^ 

100 

4 

4 

100 

44 

44 

100 

B 

5 

100 

B 

6 

10 

K 

6 

100 

44 

44 

100 

B 

6 

6 

K 

S 

6 

B 

6 

100 

44 

44 

100 

H 

8 

100 

6 

« 

100 

B 

6 

40 

4 

44 

100 

4 

44 

100 

4 

44 

B 

6 

7 

6 

B 

6 

100 

1 

Nit 

I 

5 

B 

B 

100 

B 

E 

100 

B 

E 

$1000 

1 

6 
Nil 

E 

100 

B 

6 

100 

6 

3 

5i-  fi 

93i—  95 

100  —102 

101  —103 
103  —105 

Hi—  12 

97  —  99 

98  —100 
7J-    7| 

1004 -1034 
143' -148 
120  -125 
109  —112 
994—1024 
103"— 105 
101  —  103xd 
64-    68 

m-  6  A 

99  —102 

8-     I 

E4-  51 
99  —102 
95  —  99 
99  —103 

86  —  91 
85  —  43 


La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Elec.  B.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6%  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord,    . . 

Do.    6  %  Pref 

Do.    6%  1st  Deb 

Perth  (W. A.)  Eleo.  Tr.,  Ord.    .. 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Bnp.,Pref.  .. 

Do.    44%  Ist  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    Ist  Mort.  B  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paolo  Tram,  Lt.  and  P.     . . 

Do.    6  %  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    B%  Ist  Deb 

Winnipeg  Eleo.  Rly.,  4}  %  Deb, 


»1000 
«100 


B 

1 
B 

64 

6 

B 

B 

B 

fi 

5 

B 

B 

B 

B 

B 

7 

7 

B 

B 

B 

B 

0 

in 

fi 

6 

B 

B 

•n 

B 

B 

B 

B 

n 

44 

6t 

B 

B 

B 

6 

,0 

lot 

5 

6 

B 

B 

B 

B 

B 

7 

B 

B 

B 

B 

44 

44 

J-      8 

i«-    1 

lA-   lA 

+  A 

1-   li 

93-  97 

100-102 

90  -  93 

1004-1024 

126  —129 

—1 

984-lOOJ 

—  4 

1024—1044 

—  4 

74-    7i 

5  —    B4 

1004-1024 

li-   li 

+  ■?, 

99  —102 

6i-    6J 

97-99 

152  —154 

+  1 

103J-104J 

+  i 

101  -102 

+  * 

261  —266 

104)1-1064 

84  —  87 

96  —  98 

6|-    64 
4-    4 

101  —104 

1014-1034  xd 

MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboock  &  Wiloox 

Do.    Pref 

British  Alumininm,  Ord. 

Do.    6  "o  Cum.  Pref 

Do.     B  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson  Houston,  Deb 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Bmsb,7%Pref , 

Do.    5  %  Prior  Lien  Deb.     ., 

Do.    44%  Deb , 

Do.    44  %  Second  Deb. 
Oallender's  Cable , 

Do.    Fref 

Do.    Deb , 

Castner-Kellner , 

Do.    Deb 


1 

Nil 

B 

1 

9 

B 

1 

■JB 

aH 

1 
1 

B 

6 

1 

100 

B 

B 

100 

B 

5 

B 

1(1 

111 

6 

B 

B 

100 
100 

n 

8 

8 

Nil 

100 

4 

4 

100 

B 

B 

1 
1 

Nil 
Nil 

a 

Nil 

100 

B 

B 

100 
100 

^ 

n 

E 

IB 

lot 

E 

B 

B 

100 

^ 

44 

1 

174 

ail 

100 

4 

44 

it  A 


93  —  96 


85  ■ 


88 


73-    8} 

6i-    61 

102  —101 

94  —  96 

60  —  63 
102  —106 

a/-  -3/. 

4/6  — 6/- 
0-      J 
75  —  80 
BO  —  65 


85- 


40 


10}—  11 
99S— 1014 


8    0    0 

7    7    8 

+  A 

4    2  10 

3  16  10 

B  '4    2 
6  18    8 
6    1    3 

4  H     1 
4    6    7 
4  13    9 

Nil 
6    7    0 
6  14    a 

Nil 

NU 

NU 
•6    6    0 
8     3    8 
11    6    0 
6  16    4 
4  17    7 

-4 

4  8    8 

5  3    3 
4     6     9 

Crompton  &  Go 

Do.    Deb 

Dlok,  Kerr 

Do,    Prel 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  .. 

Do.    4%  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction     .. 

Do.     Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electrio,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  Q.  &  T.     . . 

Do.     Pref. 
Telegraph  Construction.. 

Do.    Deb 

WUlans  &  Robinson 

Do.    Pref 

Do.    Deb 


f- 

J 

1  - 
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'  Dnlees  otberwlBe  stated,  aU  shares  are  folly  paid,     t  Interim  dividend. 


Bank  rate  of  Discount  4  per  cent..  August  29th.  1912. 
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CHARACTERISTICS  OF  METAL  FILAMiJnTS. 


By  DANIEL  H.  OGLEY,  B.Eng.,  Royal  Technical  Collepe,  Salford. 


It  Las  long  lieen  known  that  for  a  given  change  in  pressure 
ihc  percentage  %'ariation  in  candle-power  of  a  carbon  lamp 
was  much  greater  than  that  of  un  equally  rated  metal  lamp. 

Thei|iiestion  naturally  arises  as  to  the  extent  of  the  varia- 
tions, and  during  mi  extended  series  of  tests  on  a  number  of 
the  most  modern  metid-tilanient  lamps  on  the  market,  the 
following  figures  were  arrived  at. 

The  first  relation  analysed  was  that  between  power  con- 
snm[)tiiin  and  imjiressed  voltage.  Steinmetz,  testing  a  single 
lamp,  stilted  that  the  |X)wer  consumption  varied  as  the  I'Cth 
power  nf  the  xoltage,  and  so  followed  a  law  analogous  to  that 
of  the  hysteresis  loss  in  iron.  In  the  latter  case  the  power 
lost  varies  as  the  Inith  power  of  the  induction,  or — 


In  the  lamp  case — 


w  oc  volts'", 


when   //•  =  pf)wer  in  watts  ;  k  =  constant ;  v  =  impi'cssod 
volts. 

The    results   of  the   tests   on   four  modern  latn[is  are  as 
under  : — 

Lamp  I. 


-  -.'  % 


Test. 

Candle-power, 

VolU. 

Amperes. 

Watts. 

Watts  calcu 

1 

8-2 

90 

15 

13^5 

i:r4'.» 

2 

10-23 

95 

•155 

14-7 

14-71 

S 

12-6 

100 

•16 

16 

15-85 

4 

1424 

10-. 

•166 

17^4 

17^28 

5 

16-7 

no 

•169 

18-6 

18-60 

t> 

19-97 

115 

-174 

20 

19^97 

7 

24-4t; 

IL'O 

•17!l 

21-5 

21-38 

Power  characteristic. — Watts  =   01008  volt'". 
Lamp. — 0«iram,  1 1 0  volts,  1 7  watts. 


L.\MP 

XL 

rest.              c.p. 

Volts. 

Amperes. 

Watts. 

Watts  calcolated.      DifT. 

1            101 

100 

-14 

14 

13  84 

-  11% 

2              11-6 

105 

•144 

15-1 

14-96 

-     -9% 

3             14-5 

110 

•147 

16-2 

16-12 

-     -5% 

4             16-18 

115 

-1.-. 

17-3 

17-3 

5             Ul-7 

120 

•154 

18-.-. 

lS-.-,2 

•       1% 

Power  characteristic- 

-Watts  ^ 

00873  volt'" 

Lamp. — A.E.G. 

110  volts,  16  C.P. 

Lamp 

in. 

Test.           c.p. 

Volts 

Amperes 

Watts 

Watts  calculated.      Diff. 

1              5-68 

85 

17 

144 

1447 

•^-  -5% 

2              7-1 

90 

•178 

16 

15-87 

-  -8% 

3             9  07 

95 

•182 

17-3 

17-3 

— 

4           112 

100 

•188 

18-8 

18-78 

-1% 

5           13-46 

105 

•194 

20-4 

20-31 

-  -4  % 

6           16-5 

110 

•2 

22 

21-9 

--4% 

7           1956 

115 

•205 

236 

23-5 

-  -4  % 

8           22 

120 

•208 

25 

2512 

+  -4  % 

Power  characteristic- 

-Watts  = 

01185  volti'6. 

Lamp. — Brimsdown,  110  volts,  16  c.p. 

Lamp 

IV. 

Cest.             0, 1-. 

Volts. 

Amperes. 

Watts. 

Watts  calcalated.    Dift. 

1              7-43 

90 

-15 

13-.-. 

13-49 

_ 

2             8-8 

95 

-154 

146 

14-71 

+  •7    % 

3            11-21! 

100 

16 

16 

15-S5 

-  -9     % 

4           12-5 

105 

•163 

.     171 

17-28 

+    1     % 

5           15-5 

110 

•168 

18-5 

18-61 

+  -6    % 

6           18-6 

115 

•174 

20 

19-97 

-•15% 

7           22 

120 

•179 

21-5 

21-38 

-•5     % 

Lamp. — Wotan,  110  volts,  16  c.P. 

Power  characteristic. — Watts  =  -QIOOS  volt' 


In  all  cases  the  calculated  watts  were  obtained  by  employ- 
ing the  law  :  watts  =  constant  x  volts' " :  and  it  is  interest- 
ing to  note  that  the  greatest  variation  is  only  of  the  order  of 
1  per  cent. 

The  difference  between  the  several  constants  is  only  to  be 
expected  when  dealing  with  several  makes  of  lamp,  and  con- 
forms with  the  \ariation  in  the  hysteretic  constants  of  various 
samples  of  iron. 

When  dealing  with  one  particular  make  of   lamp  frequent 


deberminatioDs  of  k  might  form  a  check  on  the  mannfacture, 
as  variations  would  indicate  a  change  in  the  filament. 
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Fig.  1. 

The  creeping-in  of  errors  in  the  prpcess  may  thus  be 
readily  detected. 

As  a  result  of  the  tests  it  seems  clear  that  "  the  watts  vary 
as  the  1  -nth  power  of  the  impressed  volts  "  is  a  law  for  the 
various  metal-filaments  listed. 

In  the  diagrams,  tig.  1.  the  curves  showing  the  relation 
between  volts  and  power  are  plotted.  The  observed  watts 
are  also  indicated,  and  all  lie  practically  on  the  cur\es. 


? 

/ 

" 

---■^ 

k 

> 

r 

-^ 

^ 

/ 

N 

^ 

0         2 

30       3 

0        40 

0       s 

0      ec 

0         70 

0      e 

0        90 

0       100 

Fig.  2. — Resistanxe-Time  Cubves  :  Drawx-Filament  Lamps. 

The  increasing  numbei-s  of  metaUic-filament  lamps,  coupled 
with  the  more  or  less  extravagant  claims  of  the  rival  manu- 
facturers of  drawn  and  pressed  filament  types,  cannot  but 
make  the  task  of  would-be  purchasers  a  diJfBcult  one,  and 


j'jQ_  3._Resistaxce-Time  Curves  :  Pressed-Filament  Lamps. 

published    comparative    life    and    efficiency    tests    of    the 
several  makes  are  rendered  almost  a  necessity. 

AVe  are  familiar  with  the  "  1-watt  per  candle  lamp,"  and 
the  fact  that  such-and-such  a  lamp  saves  7(»  per  cent,  or 
more  of  energy,  from  the  advertisements,  but,  as  regards 
actual  experience,  are  these  facts  ?  Again,  the  saving  in 
energy  is  obviously  the  result  of  comparison  with  a  carbon 
lamp,'  although   this   is   generally  not   stated,  so  that  the 
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question  arises  as  to  the  saving  that  results  due  to  using  one 
metal-filament  lamp  in  preference  to  another. 

To  obtain  some  such  information  useful  from  the  user's 
point  of  view,  the  following  series  of  tests  were  undertaken  : — 

A  batch  of  lamps  of  each  of  the  best  known  makes  was 
purchased  over  the  counter  in  the  usual  manner,  and  arrange- 
ments were  made  for  running  them  on  a  constant  voltage 


Fig.  4. — Resist ance-Time  Curve:  Cabbon  Lamps, 

circuit.     Frequent  candle-power  and  resistance  tests   were 
made,  the  latter  with  the  object  of  ascertaining  what  change,  | 
if  any,  took  place  in  the  filaments.  I 

As  a  result  of  these  observations,  it  seems  clear  that  both  I 
drawn  and  pressed  filaments  become  entirely  crystalline  | 
after  use,  and  that  when  in  this  condition  no  difference  in  3 
strength  exists  between  the  two.  The  only  question  is  as  to  ; 
the  period  of  time  that  elapses  before  the  crystalline  state  is  ' 
attained  ;  it  appears  that  the  drawn  filaments  crystallise 
more  slowly,  and,  therefore,  are  stronger  at  the  beginning 
and  during  the  initial  stage  of  the  run. 

This  increased  strength  at  the  commencement  will 
obviously  assist  in  the  manufacturing  process,  and  render 
breakages  in  handling  and  transit  less  numerous. 
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Fig.  5.— Relationship  Between  Candle-Poweb  and  Volts. 

The  crystalluie  nature  of  both  types  of  filament  is  evident 
from  a  study  of  the  resistance-time  curves,  figs.  2.  3  and  4, 
where  fig.  2  refers  to  several  drawn  filaments,  fig.  3  to 
various  pressed  ones,  and  fig.  4  to  some  Robertson  carbons. 
The  latter  were  included  to  serve  as  a  general  check  on  the 
results,  since  their  characteristics  are  well  known. 

At  no  two  periods  were  the  resistances  identical.  An 
increase  or  decrease  in  the  case  of  the  metal  lamps  seems  a 
matter  of  chance,  and  this  clearly  could  only  occur  when  the 
subject  under  examination  was  of  a  crystalline  nature.  A 
high  resistance  would  indicate  a  bad  connection  between 
adjacent  crystals,  and  since  such  occur  more  frequently  in 
the  drawn  lamps,  the  presence  of  smaller  crystals  seems  to  be 
indicated. 

The  steady  increase  of  the  carbon  filament  is  to  be  noted 
as  a  proof  of  its  continuity :  the  filament  becomes  thinner,  the 


bright  ^steely  surface  disappearing,  and  a  rougher  black 
untreated  surface  appearing.  This  new  system  being  a  better 
radiator  than  the  old  one,  the  result  is  a  lowered  temperature 
and  decreased  efficiency.  The  rough  surface  also  increases 
the  radiating  area  and  further  lowers  the  temperature  and 
efficiency. 

It  is  often  stated  that  metallic-lilament  lamps  are  less 
susceptible  to  pressure  variations  than  are  carbon  ones. 
In  this  case  permanent  variations  only  are  meant,  since, 
if  the  pressure  is  flickering  or  varying  momentarily,  the 
metal    lamps,  by  reason   of    the  low  specific   heat  of   the 
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Fig.  6. — Relation  of  Candle-Poweb  to  Cuebent. 

filaments,  will  respond  much  more  readily  to  the  changes 
than  wUl  carbon  ones. 

As  regards  permanent  increases,  the  various  voltage  and 
current  indices  were  ascertained  by  the  following  tests  : — 

The  lamp  to  be  tested  was  arranged  in  series  with  a  resist- 
ance, so  that  the  lamp  pressure  was  capable  of  considerable 
variation.  Standard  instruments  were  used,  and  the  candle- 
power  was  ascertained  by  Lummer-Brodhun  photometer  and 
standard  lamp,  the  latter  l^eing  periodically  tested  against  a 
pentane  standard. 

In  fig.  5  is  shown  the  relation  between  candle-power 
and  terminal  volts,  and  the  voltage  index  obtained  for  the 
various  types  is  given  as  follows  : — 


Lamp. 

Volts  index. 

TantaUun 

4-1— 4-3 

Tungsten 

3-5— 41 

Carbon 

67—7 

The  superiority  of  the  metal  lamp  as  regards  a  permanent 
change  in  voltage  is  clear.  Since  relatively  slight  reductions 
in  pressure  produce  large  decreases  in  candle-power,  the 
importance  of  close  regulation  is  apparent,  while,  although 
a  corresjxjndtngly  great  increase  in  candle-power  results  on 
an  increase  in  pressure,  the  rapid  deterioration  of  the  fila- 
ment renders  the  practice  a  costly  and  unwarranted  one. 

The  index  for  a  particular  lamp,  it  should  be  noted,  is  not 
constant  for  equal  pressure  changes,  but  varies  slightly 
according  to  the  candle-power. 

In  fig.  6  is  shown  the  relationship  between  candle-power 
and  current,  the  index  obtaLued  for  each  make  being  as 
under : — 

Lamp.  Current  iiidcr. 

Tantalum  ...  55— 5"8 

Tungsten  ...  5 — 6'5 

Carbon  ...  5"2— 5-4 

The  variation  among  the  tungsten  filaments  is  consider- 
able, probably  due  to  the  different  manufacturing  processes. 

The  carbon  in  this  respect  is  equal  almost  to  the  best 
tungsten  and  superior  to  the  tantalum. 

From   the  above,  it  would  appear  that  the  practice  of 
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running  lamps,  when  used  for  sub-standards  in  making 
photometric  incnRiireraentH,  at  a  fixed  current  is  tlic  correct 
one.  A  polentioiiieter  method  is,  of  course,  the  one  that 
ought  to  he  adopted  in  maintaining  a  constant  current. 

The  variation  of  candle-power  with  power  supplied  is 
interesting;  in  the  case  of  the  metal  lamps,  both  tantalum 
and  tungsten,  the  index  is  practically  the  same — /./■.,  2'4.  It 
is  not,  however,  constant  throughout  the  test,  but  varies 
considerably  at  low  candle-powers. 
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Fio.  7. — Relationship  Between  Candle-Power  and  Watt  s. 

With  regard  to  the  carbon  lamp,  the  index  is  3,  or  the 
candle-power  varies  as  the  cube  of  the  watts.  And  here, 
again,  the  index  is  not  constant,  but  varies  throughout  the 
test. 

In  fig.  7  is  shown  the  relationship  between  candle-power 
and  power  supplied,  the  close  agreement  between  the  tungsten 
and  tantalum  lamps  being  apparent. 

The  life  tests  indicate  that  the  candle-power  varies  con- 
siderably during  the  tiret  50  hours  or  so  of  the  run,  and  that 
this  interval  of  time  constitutes  a  period  of  instability. 

For  some  of  the  lamps  the  period  was  even  shorter,  and 
when  what  might  be  called  the  true  candle-power  was 
attained,  in  most  cases  it  remained  fairly  constant  for  several 
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Fig.  s.— Typical  Life  OnRVEs. 


The  smashing  point  in  the  case  of  metal  lamps  will  now 
in  general  be  determined  by  the  rupture  of  the  filament, 
since  the  usually  accepted  io  per  cent,  drop  in  candle-power 
does  not  take  place  within  its  life. 

In  fig.  «  are  shown  some  characteristic  life  and  efficiency 
tests. 

A  study  of  these  curves  reveals  the  fact  that  the  efficiency 
of  the  metal-filament  lamps  remains  practically  constant 
for  the  greater  portion  of  their  lives. 

It  seems  that  such  lamps  would  serve  admirably  as 
photometric  sub-standards,  as  the  curve  for  the  carbon  lamp 
is  varying  continuously. 

Two  curves  for  tungsten  lamps  arc  shown,  Xos.  1  and  2. 
No.  2  is  seen  to  be  much  superior  to  No.  1  as  regards  candle- 
power  and  slightly  as  regards  efficiency.  No.  1  is  not  a 
chance  curve,  but  is  closely  resembled  by  all  the  curves  for 
lamps  of  the  Siinie  batch.  It  seems  that  the  tungsten  lamps 
vary  widely  amongst  themselves,  and  surely  in  the  con- 
sumers' interest  it  is  time  that  the  manufacturers'  names 
were  not  so  religiously  suppressed  wiien  publishing  results  of 
this  nature. 


RELIANCE    ON    EMPLOYERS 
MEASUREMENTS. 

[HV    OIR    LEGAL  C0NTRIHITOR.] 


hundred  hours.  The  gradual  decline  that  is  noticed  in  the 
case  of  all  carbon  lamps,  and  which  was  also  a  noticeable 
feature  of  the  life  of  metal  lamps  (Prormlings  I.E.E., 
February,  1907,  paper  by  the  author)  is  in  many  cases  absent. 


It  is  safe  to  say  that  there  is  no  more  prolific  source  of  dis- 
putes between  an  employer  and  a  contractor  than  the  practice 
of  relying  upon  the  measurements,  Ac,  supplied  by  the 
employer.  To  rely  entirely  upon  the  figures  supplied 
without  verification  is  an  easy,  and,  to  all  apiiearances.  an 
economical  way  of  preparing  a  tender  ;  but  in  the  long  run 
it  may  turn  out  to  be  very  much  the  reverse.  Take,  for 
instance,  the  erection  of  a  large  generating  station.  The 
employer,  to  use  a  tt^rm  which  may  conveniently  be  applied 
to  the  company  or  local  authority  which  has  obtained  a  pro- 
visional order,  has  l)een  compelled  to  choose  a  particular  site. 
In  his  endeavour  to  secure  the  erection  of  the  necessary 
buildings  and  plant,  he  is  not  likely  to  draw  particular  atten- 
tion to  the  difficulties  which  must  be  overcome.  Transport 
may  be  expensive  ;  and  foundations  may  be  difficult  to 
lay  :  but  the  burden  of  all  these  eventualities  has  to  be  borne 
by  the  contractor.  Were  he  the  only  starter  in  the  race  for 
the  contract,  he  njight  protect  himself  by  adding  a  consider- 
able sum  to  his  tender  in  order  to  provide  for  emergencies  ; 
but  the  stress  of  competition  makes  it  necessary  to  cut  prices 
veiy  fine. 

riow  far,  then,  can  the  contractor  legally  rely  upon  the 
accuracy  of  the  statements  made  in  the  specifications,  and 
the  figures  which  are  given  by  the  employer  ? 

As  a  general  rule,  the  employer's  engineer  tries  to  protect 
his  employer  as  far  as  possible  from  errors  in  specifications. 
To  this  end  he  frequently  inserts  a  stipulation  that  the  con- 
tractor shall  satisfy  himself  as  to  the  dimensions,  levels  and 
nature  of  all  existing  works  and  other  things  connected 
with  the  contract :  that  the  employer  does  not  hold 
himself  responsible  for  the  accuracy  of  the  information 
as  to  the  sections  or  foundations  of  existing  walls  and 
works  ;  and  that  no  charges  for  extra  work  or  otherwise  will 
be  allowed- in  consequence  of  incorrect  information  or  in- 
accuracies in  the  drawings  or  specifications. 

Again,  a  common  form  of  contract  (applicable  more 
especially  to  the  building  trade)  provides  that  the  builder 
shall  be  accountable  "for  the  full  performance  of  this 
contract,  and,  by  signing  hereof,  admits  that  the  said  plans, 
elevations,  sections  and  specifications,  descriptions  and 
particulars  before  referred  to,  are  sufficient  for  their  intended 
purpose,  and  that  without  any  additional  or  extra  work, 
other  than  the  works  set  forth  thereby,  or  necessarily 
inferred  to  be  done  from  the  general  nature  and  tendency  of 
the  plans  and  descriptions  aforesaid." 

Further,  in  order  to  protect  himself  against  any  error  in 
the  bills  of  quantities,  the  employer  frequently  insists  upon 
the  insertion  of  a  clause  to  the  following  effect : — 
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"The  bill  of  quantities  upon  which  the  tender  of  the 
contractor  is  based  was  prepared  for  the  purpose  of  assisting 
persons  tendering  for  the  works  in  making  their  calculations, 
but  it  does  not  profess  to  give  actual  cube  measurements  or 
to  be  otherwise  than  approximate  in  the  figures  therein 
stated,  and  the  employer  will  not  be  responsible  for  the 
accuracy  of  such  <juantities,  and  the  builder  is  not  to  be 
entitled  to  any  claim  for  extras  based  on  ;tny  alleged  error 
therein,  but  is  responsible  for  the  completion  of  the  entire 
works,  as  described  in  the  plans  and  specifications,  at  the 
contract  price. 

A  notable  example  of  the  way  in  which  a  contractor  may 
be  put  to  loss  and  expense  owing  to  implicit  reliance  on  the 
measurements,  &c.,  of  the  employer's  engineer,  is  furnished 
by  the  well-known  case  of  Thorne  r.  Lord  Itlayor  of  London 
(187G),  L.R.LA.C.  120.  There  the  Corporation  of  London 
invited  contractors  to  tender  for  the  execution  of  certain 
works  for  the  building  of  Blackfriars  Bridge  according  to 
plans  and  specifications  prepared  by  the  engineer  to  the 
Corporation.  The  specification  provided  that  the  con- 
tractors were  to  take  out  their  own  quantities,  and  that  the 
accuracy  of  the  plans  was  not  guaranteed  by  the  Corporation. 
The  contractors  were  warned  particularly  that  they  must 
satisfy  themselves  as  to  the  nature  of  the  ground  through 
which  the  foundations  had  to  be  carried.  Iron  caissons  were 
specified  to  be  used  in  the  construction  of  the  works,  but 
when  the  contractors  whose  tenders  was  accepted  proceeded 
to  use  the  caissons  as  designed,  it  was  found  that  they  would 
not  resist  the  pressure  of  the  water,  and  the  plan  of  the  work 
had  to  be  altered  and  the  use  of  the  caissons  abandoned. 
The  contractors  claimed  for  loss  occasioned  to  them  in 
attempting  to  use  caissons  according  to  the  specification. 
The  House  of  Lords  held  that  no  warranty  could  be  implied. 
The  following  passage  from  the  judgment  of  Lord 
Chelmsford  has  become  historic.  He  said  :  "  There 
can  be  no  doubt  the  the  plaintiff  in  the  exer- 
cise of  common  prudence,  before  he  made  his  tender, 
ought  to  have  informed  himself  of  all  the  particulars  con- 
nected with  tlie  work,  and  especially  as  to  the  practicability 
of  executing  every  part  of  the  work  contained  in  the  specifi- 
cation according  to  the  specified  terms  and  conditions.  It  is 
said  that  it  would  be  very  inconvenient  to  require  an  intended 
contractor  to  make  himself  thoroughly  acquainted  with  the 
specification,  as  it  would  be  necessary  upon  each  occasion  for 
him  to  have  an  engineer  by  his  side.  .  .  .  But  if  the  con- 
tractor ought  prudently  and  properly  to  have  information  of 
the  nature  of  the  work  he  is  preparing  to  undertake,  and 
the  advice  of  a  skilful  person  is  necessary  to  enable  him  to 
understand  the  specification,  is  it  any  reason  for  not  employ- 
ing such  a  person  that  it  would  add  to  the  expense  of  the 
contractor  before  making  his  tender  ?  It  is  also  said  that 
it  is  the  usage  of  contractors  to  rely  upon  the  specification, 
and  not  to  examine  it  particularly  for  themsehes  ;  if  so,  it 
is  a  usage  of  blind  confidence  of  the  most  unreasonable 
description." 

While  Thorn  i>.  Mayor  of  London  may  be  regarded  as  a 
leading  authority,  the  facts  capable  of  proof  in  another 
case  may  not  tally  with  it.  In  Pearson  v.  Dublin 
Corporation,  1907  A.C.  357)  it  was  laid  down  that 
if  the  specifications  or  plans  contain  or  involve  state- 
ments of  fact  which  are  false  to  the  knowledge  of  the 
employer,  the  question  of  fraud  enters  into  the  matter,  and 
the  contractor  may  he  in  a  position  to  claim  relief.  In  this 
connection  it  should  be  mentioned  that  a  statement  made  by 
a  person  recklessly  and  without  caring  whether  it  be  true  or 
false,  is  deemed  fraudulent  in  the  eye  of  the  law.  In  that 
case  there  was  a  contract  to  execute  certain  sewerage  works. 
The  plaintiffs  covenanted  to  do  the  works  desci-ibed  in  the 
drawings,  specifications,  &c.,  and  the  defendants  covenanted 
to  pay  for  the  works  on  receipt  of  the  certificate  in  writing 
of  their  engineer  as  provided  by  the  conditions.  The  speci- 
fication provided,  inter  alia,  that  the  plaintiffs  must  verify 
all  representations  and  not  rely  upon  their  accuracy.  The 
works  in  question  involved  the  transformation  of  an  old 
harbour  in  the  Liffey  into  a  sewerage  tank.  On  completion 
the  plaintiffs  claimed  £30,574  from  the  defendants  on  the 
grounds — first,  that  the  plans  showed  a  certain  existing  wall 
extending  some  9  ft.  below  the  ordnance  datum  line,  which 
could  be  utilised  for  the  purpose  of  the  works ;  that  this 
wall  did  not    exist,   and    consequently  the   plans   for  the 


works  had  been  altered,  and  the  plaintiffs  at  the 
direction  of  the  engineer,  had  completed  the  works 
at  this  extra  cost ;  secondly,  that  the  defendants  had 
fraudulently  misrepresented  the  structure  and  exist- 
ence of  this  wall,  and  had  thereby  induced  the 
plaintiffs  to  enter  into  a  contract  to  their  detriment.  The 
defendants  relied  upon  the  absence  of  a  certificate  from  their 
engineer,  and  on  the  conditions  of  the  specification,  and  they 
denied  the  making  of  any  representation  and  any  fraud. 

It  was  held  that  the  specification  only  protected  the 
defendants  in  respect  of  honest  mistakes  by  themselves  or 
their  agents,  and  it  was  for  a  jury  to  say  whether  it  was 
fraud  or  not.  In  giving  judgment,  the  Lord  Chiincellor 
pointed  out  that  evidence  was  adduced  at  the  trial  from 
which  the  jury  might,  if  they  tliought  right,  conclude  that 
the  plaintiffs  wore  induced  to  enter  into  the  contract  by 
statements  made  on  behalf  of  the  defendants.  There  was 
also  evidence  for  the  jury  that  those  statements  were  made 
with  a  knowledge  of  their  falsity,  or  (which  was  the  same 
thing)  with  a  reckless  indifference  whether  they  were  false 
or  true,  on  the  part  of  the  engineers  employed  by  the 
defendants  to  make  the  plans  which  were  submitted  as  the 
basis  of  the  tender.  Having  referred  to  the  clauses  which 
pointed  out  that  the  plaintiffs  were  not  to  rely  on  the  plans, 
he  said  :  "  Now,  it  seems  clear  that  no  one  can  escape  liability 
for  his  own  fraudulent  statements  by  inserting  in  a  contract 
a  clause  that  the  other  party  shall  not  rely  upon  them.  I 
will  not  say  that  a  man,  himself  innocent,  may  not  under 
any  circumstances,  however  peculiar,  guard  himself  by  apt 
and  express  clauses  from  liability  from  the  fraud  of  his  own 
agents.  It  suffices  to  say  that,  in  my  opinion,  the  clauses 
before  us  do  not  admit  of  such  a  construction.  They  con- 
template honesty  on  both  sides,  and  protect  only  against 
honest  mistakes.  The  principal  and  the  agent  are  one,  and 
it  does  not  signify  which  of  them  made  the  incriminated 
statement,  or  which  of  them  possessed  the  guilty  know- 
ledge." 

Upon  this  case  the  observation  arises  that  if  anything  in 
the  nature  of  legal  fraud  can  be  alleged  against  the  employer 
or  his  engineer,  he  will  not  be  allowed  to  take  advantage  of 
it.  But  he  who  alleges  fraud  must  strictly  prove  it, and  the 
proof  of  fraud  is  a  serious  and  difficult  matter. 

Perhaps  the  time  will  some  day  arrive  when  contractors 
will  be  in  a  sufficiently  strong  position  to  be  able  to  say  to 
employers  :— "  We  will  not  tender  unless  you  will  take  some 
responsibility  for  unforeseen  difficulties."  No  such  position 
has  yet  been  attained.  Indeed,  the  employer — particularly 
when  he  is  a  local  authority — appears  to  have  it  all  his  own 
way.  The  writer  recalls  a  case  in  which  a  local  authority 
were  inviting  tenders  for  the  laying  of  a  sewer.  Instead  of 
having  a  set  of  bores  made  on  their  own  account,  they 
referred  the  would-be  tenderer  to  a  firm  of  surveyors 
who  were  willing  to  supply  certain  information  in  their 
possession  ;  but  it  was  expressly  provided  that  the  local 
authority  was  not  to  be  responsible  in  any  sense  for  the 
accuracy  or  inaccuracy  of  the  information  so  obtained.  In 
point  of  fact,  the  information  so  obtained  was  misleading  in 
the  sense  that  it  wholly  failed  to  disclose  the  presence  of  a 
bed  of  wet  sand  which  threw  the  contractors  out  in  their 
reckoning.  In  the  event,  the  contractors  were  practically 
ruined.  That  is  a  contingency — the  probable  ruin  of  the 
contractor — to  which  the  employer  will  do  well  to  have 
regard.  The  cost  of  making  proper  investigations  may  be 
great  in  the  first  instance  ;  but  it  is  nothing  to  the  loss  which 
may  accrue  if  the  contractor  is  rendered  insolvent  by  the 
onerous  burden  of  a  contract. 


Gas   Ignition    by  Laiiip  Breakages.^The  question 

whether  fire-damp  will  be  ignited  by  the  fracture  of  an  incan- 
descent lamp  bulb  while  the  lamp  is  in  operation  is  of  growing 
importance  because  of  the  increased  use  of  low-voltage  portable 
electric  lamps  employing  tungsten  filaments.  Technical  paper 
No.  23  just  issued  by  the  United  states  Bureau  of  Mines  gives  the 
results  of  ISl  tests  made  for  the  purpose  of  throwing  some  light 
on  the  problem.  Mixtures  containing  as  little  as  5  per  cent,  of  gas 
and  others  containing  as  high  as  12'4  per  cent,  of  gas  were  ignited 
by  IJ  C.P.,  SJ-volt,  3 — 10  ampere  miniature  lamps,  which  were 
smashed  while  operating  at  rated  voltage.  Out  of  the  total  of 
131  tests,  78  caused  ignition. — Electrionl  Worltf. 
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TRADE     STATISTICS    OP    ROUMANIA. 


T)IK  following  statement,  showintr  the  imports  of  electrical  and 
similar  Koods  into  Roumania  in  111  10,  is  taken  from  the  official 
trade  statistics  which  have  recently  been  issued  ;  the  figures  for 
I'.lO'.l  are  added  for  purposes  of  comparison,  and  notes  of  any 
increa-ses  or  decreases  are  (riven  : — 


1909. 

Kil.iKs. 
Elrctric  inxiilatoin  offa'iruee  and porcrlain 
eiKti  ivmtii nrd  with  other  matfiiiiU. — 


1910. 


InoroABO  or 
dfcrcnse. 

Kilogs. 


From  Austria 
.,      Germany 
„      Italy 
„      Other  countries 

Total 

From  Great  Britain 
Austria 
„       France 

Germany     .. 
„      Other  countries 

Total 
Inni  iriri\  </iilianixed.  .<•<•.- 
From  Great  Britain 
Austria 
,.      Beljrium 
,,       France 
„      (Jerniany     .. 
„      Holland      .. 
„      Other  countritu 

Total 

Kh-rtric  incinidixvi'nt  tam/h 
From  Austria 
,,      Germany 
„      Other  countries 

Total 
t  tipper  wire. — 

From  Great  Britain 
„      Austria 
,,      Germany 
„      Other  countries 

Total 

^■'■'iiu  enf/hu'x.—7~ 

From  Great  Britain 
,,      Austria 

Germany     ... 
„      Other  countries 

Total 

/'rtrolrum  engines, — 

From  Great  Britain 
„      Austria 
,,      Belgium 
,.      Germany 
„      Switzerland 
„      Other  countries 

Total 
^■«.v,  eomprexxed  air,  4'c.,  em 
From  Great  Britain 
,,      Austria 
„      Germany 
„      Switzerland 

Total 


32,0(10 
37,000 


1,000 


(i3,000  +  31.000 

79,000  +  42,000 

1,000  +  1,000 

3,000  +  2,000 


70,000        146,000 


2,000 
92,000 
30,000 
711,000 
20,000 


2fi,000 

8(5,000 

7,000 

421,000 

1,000 


7t;,ooo 


24,000 

6,1  lOO 

23,000 

242,000 

19,000 


323,000         511,000        +     21H,000 


»i2 
-.1 
15, 

261 

S(i, 
1 


,000 
,000 
000 
000 
,000 
000 
000 


4S,000 

103,000 

9,000 

330,000 
2,000 
1,000 


14,000 
-.2,000 
6,000 
2,000 
69,000 
84,000 


478,000         4113,000 


r.,000         (-.,000      +      1,000 

13,000  1(1,000        +        3.000 

0  —  1,000        +        1,000 


IS, 000 


5,000 


—  (ili.OOO  +  r,6,000 

20,000  22,000  +  2,(100 

104,000  83,000  —  21,000 

3,000  3,000  - 


127,000    174,000 


47,000 


:tO,000 

129,000 

1,415,000 

64,000 


7,000 

69,000 

2,3118,000 

50,000 


1,638,000   2,524,000   +  886,000 


932,000 
475,000 

ii3,000 

1,462,000 

237,000 

42,000 


817,000 
600,000 
163,000 
1,159,000 
257,000 
87,000 


115,000 
12.5,000 
70,000 
303,000 
20,000 
45,000 


3,241,000   3,083,000   —  158,000 


45,000 
85.000 
343,000 

58,0(10 


62,000 

27,000 

16.i,000 

7,000 


531,000         261,000 


Dijnamo-electrie  machines,  electric  motor.i. 
conrerterx,  transformers,  Si'c. — 

From  Great  Britain 2,000 

,,      Austria        22,000 

,,      Belgium       15,000 

France         1,000 

„      Germany      557,000 


Other  countries 
Total 


16,000 


1,000 
20.000 
9,000 
5,000 
711,000 
3,000 


270,000 


—  1.000 

—  2,000 

—  6.000 
+  4,000 
+  154,000 

—  13,000 


613.000    749,000    +  136,000 


Acciiiiniliitiirs  mill  xpure  plate.i, — 

From  Austria        133,1100 

,.      France         1,000 

,,      Germany     34,000 

„      Other  countries     ...  — 


22(5,000 

1,000 

22,000 

2,000 


Total 


168,000         251,000 


—      12,000 
+        2,000 


83,000 


Arr  lampx. — ■ 

From  Austria 
,.      Germany     .. 
,,      Other  countrii..- 

Total 

Electric  apparatvn  for  telegraphs 
and  telephones. — 

From  Austria        1,000 

„      Germany     15,000 

Other  countries     ...  7,000 


1909. 

Kllogs. 

1,000 

13,000 

1,000 

15,000 


1910. 

KilogB, 


1,000 
8,000 


9,000 


2,000 
8,(J00 
2,000 


IncreaBe  o 
decreaeo. 
Kilogs. 


—  5,000 

—  1,000 


6,000 


+         1,000 

—  7,000 

—  5,000 


Total 


23,000  12,000       —      11,000 


Inttii  liir  transmission  of  power  and  light. — 

From  Austria        1,000 

„      Germany     12,000 

,,      Other  countries     ...  2,000 


Total 
Interrupters,  S:c, — 

From  Austria 
„      Germany     ... 
„      Other  countries 


16,000 


2,000 
18,000 


20,000 


+  1,000 

+  6,000 

—  2,000 

+  5,000 


7,000 

7,000 

_ 

63,000 

72,000 

+ 

9,000 

I,(KI0 

3,000 

+ 

2.000 

Cables  for  tran 
itisulated  irii 

From  Great  Britain 
„      Austria 
„      Germany 
,,      Belgium 

Other  countries 

Total 

Jtailsfor  tramwags  and  \ 

From  Austria 
„      Belgium 
„      Germany     .. 
„      Holland      .. 
„      Russia 
.,      Other  countries 

Total 
Locomobiles. — 
From  Great  Britain 
Au.stria 
.,      (iermany 
„      Other  countries 

Total 
Electric  apparatus  for  bells.- 

From  Austria        

„      Germany     ... 

Total 


Total        ...  71,000 

lissiou  of  elect ricitg  and 


27,000 

18,000 

342,000 

3.000 


1,000 

51,000 

692,000 

18,(X)0 

4,000 


26,000 
33,000 
350,000 
16,000 
4.000 


390,000         766,000        +    376,000 


iltvays. — 

.856,000 
...  2,193,000 
...  2,162,000 
...  1,747,000 
...      .5,635,000 

12.5,000 


1,373,000 
1,031,000 
4,442,000 
1,268,000 
6,216,000 
87,000 


+  1,019,000 
—1,162,000 
+  2,280,000 

—  489,000 
+  581,000 

—  38,000 


12,218,000  14,407,000   +2,189,000 


409,000 

457,000 

824.000 

16,000 


1.010,000 

1.143.000 

1,096,000 

19,000 


+  601.000 

+  68(>,oOO 

+  272.000 

+  3,000 


1,706,000  3,268,000   +1,662,000 


2,000 
3,000 


5,000 


2.000 
3,000 


5,000 


Electric  batteries  for  medicine  and  ckemistrg. — 

From  Austria        1,000  1,000 

„      Germany     3.000  2,000 


Total 


4.000 


3,000 


The  Electric  Smeltinp:  of  Iron  Ore  in  Xorway. — 

H.M.  Consul  at  Christiania  (Mr.  E.  F.  Gray")  reports  that  the 
Hardanger  Electric  Ironworks  were  started  in  Xovember,  11)11.  and 
during  a  short  spell  of  activity  they  produced  rather  over  300  tons 
of  raw  iron,  which  were  exported.  The  ore  smelted  came  from  the 
Klodeberg  Mine,  near  Atendal,  containing  40  to  45  per  cent,  of  iron. 
The  ore  furnace  is  calculated  for  a  maximum  of  3,500  H.P.  Further 
experiments  were  to  be  made  with  ore  from  Rodsand.  A  new 
electric  mass  furnace  is  being  made,  to  act  at  first  as  a  reserve  fur- 
nace, and  an  electric  steel  furnace  will  probably  be  constructed 
during  1912. 

The  Arendal  Fossekompagni  has  projected  iron  smelting  works 
near  Arendal,  and  is  to  employ  8,00o  h.p.  It  is  hoped  to  begin 
working  on  ore  from  the  fields  near  Arendal  and  Lyngor  in  the 
spring  of  1913.  The  Tinfos  Ironworks  for  electric  smelting  wUl 
soon  begin  producing,  but  have  been  delayed  by  a  lock-out  and  other 
causes.  The  Stavanger  Electric  Steel  Works  for  the  manufacture 
of  steel  from  old  battleships,  ^c,  will  probably  not  start  working 
before  the  latter  half  of  1912  ;  they  will  employ  some  1,000  to 
1,500  H.p.     Hammering  works  are  under  construction. 

Several  new  works  of  the  kind  are  already  under  consideration. — 
Board  of  Trade  Jovrnal, 
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GERMAN    TRANSFORMER    WAGONS. 


The  installation  of  rural  power  transmission  plants  has  placed 
electric  current  at  the  disposal  of  farmers  for  the  operation  of  all 
kinds  of  agricultural  machinery  even  in  fields  situated  at  a  con- 
siderable distance  from  the  farm.  The  hig:h-pressure  distributors 
are  generally  provided  with  connections  for  this  purpose,  which 
allow  a  transformer  to  be  connected  up  to  them.  Since  this  trans- 
former is  employed  at  a  number  of  different  points,  it  is  mounted 


¥ 

V^ 

i 

Fig.  1. — Transformer  Wagon  fob  Farm  Tse. 


on  a  wagon  and  can  be  transported  from  place  to  place.  As  a 
substitute  for  the  primitive  arrangements  hitherto  in  use,  the 
A. E.G.  has  designed  a  special  outfit  which  complies  with  the  most 
exacting  requirements  with  regard  to  safety. 

In  view  of  the  apparatus  it  contains,  the  A.E.G.  transformer 
wagon  is  mounted  on  good  springs,  and  in  order  to  ensure  satis- 
factory earthing  of  all  parts  it  is  constructed  of  iron.  The  appa- 
ratus contained  in  the  interior  is  conveniently  accessible  at  all 
times  through  suitably  arranged  doors.    The  current  is  led  to  the 


Fig.  2.— Transform er  Wagon  Coupled  to  Transmission  Line. 


wagon  through  a  bow  collector  which  can  be  lowered  during 
transport.  A  protective  lattice  which  surrounds  the  current 
collector  serves  as  a  support  for  the  latter  in  the  lowered  position 
and  keeps  it  steady  when  in  the  raised  position. 

In  this  position  the  connection  with  the  high-pressure  dis- 
tributor is  carried  out  by  means  of  the  field  connection  (fig.  2). 
This  is  specially  designed  for  its  purpose  and  consists  of  three  fixed 
insulators  and  three  insulators  which  can  be  hinged  down  some 
distance.  The  latter  carry  the  hooks  for  the  connection  of  the 
portable  conductor,  which  can  only  be  hung  in  position  when  the 


current  is  switched  off.  Inside  the  protective  cover  the  high- 
pressure  leads  conduct  the  current  by  means  of  leading-in  tubes 
to  the  fuses,  choking  coils,  oil  switches.  &c.,  and  tlieice  in  a  very 
simple  manner  to  the  transformer. 

The  high-pressure  equipment  can  be  chosen  according  to  require- 
ments. The  low-pressure  equipment  consists  of  the  meter,  the  fuses, 
the  excess-voltage  fuses,  and  the  terminal  box.  A  portable  cable 
leads  to  the  current-consuming  apparatus,  and  may  be  several 
hundred  metres  in  length.  For  example,  in  the  case  of  ploughs, 
it  may  be  as  long  as  1,000  m.  For  this  reason,  the  portable  trans- 
formers are  designed  on  the  low-pressure  side  for  pressures  ranging 
between  220  and  38iJ  volts  in  the  case  of  short  distances,  and  from 
.5uO  to  1.000  volts  for  long  lengths  of  cable. 

These  transformer  wagons,  which  are  built  for  40  or  80  K.V.A.,  in 
spite  of  the  high  pressures  adopted,  ensure  the  greatest  reliability 
in  operation  and  afford  adequate  protection  for  persons  employed 
directly  or  indirectly  in  their  neighbourhood.  The  portable  trans- 
formers are  used  for  the  operation  of  ploughs,  threshing  machines, 
drainage  and  irrigation  pumps,  &c.  The  use  of  a  portable 
transformer  in  connection  with  rural  power  transmission  plants 
enables  a  considerable  reduction  in  the  no-load  losses  and  the  pro- 
duction costs  to  be  effected. 


THE  RECENT  WORK  OF  MR.  CARL  HERING. 


An  advantage  always  accrues  to  a  community  when  one  of  its 
number  devotes  himself  specifically  to  one  particular  object.  For 
this  reason,  it  is  of  interest,  in  view  of  the  rapid  advances  which 
are  now  being  made  in  the  design  and  operation  of  electric  furnaces 
for  the  production  and  refining  of  steel  and  other  metals,  to  refer 
to  the  researches  of  Mr.  Carl  Hering,  in  order  to  gain  some 
clear  appreciation  of  the  bearing  which  the  work  of  this  well- 
known  American  pioneer  in  electrometallurgy,  has  upon  the  general 
problem  of  the  application  of  electricity  to  the  working  of  metals. 
Two  features  in  electric  furnace  work  need  to  he  kept  in  mind 
in  order  to  see  the  position.  The  first  is,  that  modern  furnaces  are 
now  being  made  of  increasingly  large  capacity  as  the  electrical  pro- 
cess is  emerging  from  the  experimental  to  the  practical  stage,  and 
therefore  the  currents  dealt  with  are  increasingly  powerful.     The 
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second  point  is,  that  the  molten  masses  in  the  electric  furnaces 
present  themselves  as  conductors  of  electricity  which  are  in  a  fluid 
condition,  and,  therefore,  their  power  of  mechanical  cohesion  is 
small.  The  result  is  that  the  presence  of  unsuspected  internal 
forces  in  a  conductor  due  to  the  current  carried  by  it  has  been 
found,  and  the  value  of  Mr.  Bering's  former  work  was  in  demon- 
strating this  presence.  The  "  pinch  phenomenon,"  which 
term  describes  the  tendency  of  a  current  to  contract  the  cross- 
section  of  the  conductor,  and  even  to  produce  rupture  of  the  circuit, 
which  becomes  evident  when  the  conductor  is  liquid,  was  discussed 
in  1907  before  the  American  Electrochemical  Society,  and  in  1909 
the  practical  bearing  of  this  phenomenon  upon  the  design  of 
electric  furnaces  was  shown  before  the  same  society  in  a  paper  on 
"The  Working  Limit  in  Electric  Furnaces  due  to  the  Pinch 
Phenomenon." 

It  seems,  however,  a  perfectly  natural  supposition  that  if  a  con- 
ductor contracts  in  cross-section  under  the  influence  of  the  pinch 
effect,  the  material  so  displaced  must  move  somewhere  else,  and,  as 
a  matter  of  fact,  as  indicated  in  fig.  1,  taken  from  a  publication 
by  Mr.  Hering  in  the  Jounml  of  the  Franklin  Institute,  the 
material  moves  lengthwise  to  the  conductor  near  the  central 
axis  with  considerable  force.  Jlr.  ■  Hering  argues  in  this 
article  on  "  The  Stretching  of  a  Conductor  by  its  Current,"  that 
the  current  is  subjected  to  a  longitudinal  stretching  force  in  addi- 
tion to  a  transverse  compressive  one.  He  supports  this  view  by 
several  observations.  One  of  these  is  the  action  of  an  arc,  which 
is  a  perfectly  flexible  conductor,  in  wandering  about  when  between 
vertical  electrodes,  and  even  crawling  up  the  side  of  the  electrode, 
as  if  it  were  trying  to  lengthen  itself.  He  also  cites  the  case  of  a 
flexible  bent  conductor  trying  to  straighten  itself,  and  argues  that 
the  forces  exerting  the  straightening  action  still  exist  when  the 
conductor  is  straight,  and  hence  tend  to  lengthen  the  conductor. 
The  well-known  trough  experiment  of  Ampere  and  the  action  of 
the  current  passing  through  a  "  U  "shaped  copper  bar  in  two 
mercury  cup  terminals  in  forcing  the  bar  out  of  the  cups  when  the 
current  is  strong  enough,  point  the  same  way.  As  like  magnetic 
lines  of  force  repel  one  another,  and  as  every  current-carrying  con- 
ductor is  encircled  by  like  circular  lines  of  force,  these  lines  must 
repel  each  other  in  the  direction  of  the  axis  of  the  conductor,  and 
therefore  produce  a  stretching  force.  Other  experiments  are  also 
cited  in  this  paper  tending  in  the  same  direction. 
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Mr.  Herinjf  likena  the  conductor  carryinff  a  current  to  a  wire 
surrounded  by  stretched  rubber  bands  like  umbrella  rintrs  which 
are  also  crowded  together  laterally.  Their  contraction  produces 
an  anaIo(,'Ui!  of  the  "  pinch  "  offect,  while  their  lateral  expansion 
represents  the  lengtheninir  effect  on  the  conductor.  lie  sugKests 
that  the  stretch  of  the  conductor  carryinif  a  current  follows  as  a 
consequence,  if  it  is  true  that  a  line  of  force  is  riffid  with  the 
material  of  the  conductor  carryinpr  the  current  which  produces  it. 
He  calls  attention  to  three  imperfections  in  the  usual  text-book 
statements,  arpuing  firstly,  that  it  is  not  nirreiils  that  attract  and 
repel  one  another,  but  the  iiiulrrlul  of  the  niiiihutor  which  is 
attracted  or  repelled  :  secondly,  that  the  material  in  and  about 
which  larjje  lines  of  force  are  generated  is  moved,  or  affected,  by 
these  forces,  this  statement  beinp  preferable  to  the  usual  one  that 
like  /iircrx  repel,  and  unlike,  attract  ;  and,  thirdly,  that  the 
generation  of  electromotive  force  is  not  produced  by  cutting  the 
circuit  by  lines  of  force,  but  the  material  of  that  circuit  which  is 
cut.  If  a  circuit,  but  not  the  material,  is  cut,  there  will  be  no 
induction.  He,  then-fore,  deduces  the  following  conclusions  which 
may  be  taken  verbatim  from  the  paper  referred  to  : — 


In  the  Journal  of  the  Franklin  Institution,  Mr.  Heriug  describes 
this  furnace  in  more  detail.  The  liquid  columns  or  resistors,  of 
which  there  arc  two  (one  for  each  electrode),  are  so  proportioned 
that  the  whole  heat  for  the  furnace  is  generated  in  them,  and  the 
diameter  and  current  are  so  proportioned  that  the  "pinching  " 
force  is  sufficient  to  produce  the  desired  circulation.  In  turn  each 
particle  of  the  liquid  enters  the  resistor,  and  it  is  here  immediately 
highly  heated  and  ejected,  being  in  the  resistor  only  about  one 
second.  There  the  heateii  metal  is  forced  to  the  top  where,  in  the 
case  of  steel  refining,  it  comes  into  intimate  contact  with  a  blanket 
of  slag,  the  chemical  action  taking  place  there.  The  cooler  material 
on  the  bottom  Hows  in  the  resistor,  and  is  in  turn  heated  and 
ejected.  Where  three-phase  current  is  used  there  are  three  similar 
resistors  and  electrodes.  In  order  to  show  how  this  principle  may 
be  applied,  figs.  4  and  5  show  a  small  type  of  crucible  tilting 
furnace,  which  tilts  round  the  lip,  so  as  to  pour  directly  into  the 
moulds.  Various  ways  of  starting  it  may  be  adopted.  A  small 
liquid  charge  may  be  put  into  it,  just  enough  to  connect  the  ends 
of  the  electrodes  when  the  crucible  is  tilted  ;  a  small  charge  may 
be  melted  in  the  crucible  by  means  of  an  oil  flame,  or  a  casting 


Fig.  6. 


Fig.  7. 


"  In  a  conductor  free  from  all  external  influences  a  current 
exerts  a  stretching  force,  due  to  its  magnetic  effect,  which  is 
independent  of  the  direction  of  the  current  or  of  the  length  of  the 
conductor,  and  is  presumably  proportional  to  the  square  of  the 
current,  and  inversely  proportional  to  the  cross-section  ;  it  con- 
tinues to  act  no  matter  what  length  the  conductor  has  been 
stretched  by  it,  and  is,  therefore,  not  of  the  nature  of  a  strain  ;  it 
is  affected  by  neighbouring  currents,  and  becomes  less  as  these 
neighbouring  currents  neutralise  the  magnetic  effect  of  the  current, 
being  zero  in  a  perfectly  non-inductive  circuit  ;  when  it  produces 
motion  a  counter  electromotive  force  is  produced  ;  when  such 
motion  is  reversed  by  a  stronger  opposing  mechanical  force,  a 
direct  electromotive  force  is  produced." 

It  has  been  necessary  to  discuss  at  such  length  the  author's  more 
or  less  theoretical  investigations  in  order  to  appreciate  the  work 
which  underlies  the  design  of  a  new  type  of  electric  furnace,  which 
was  described  in  a  paper  by  ilr.  Hering  before  the  American 
Electrochemical  Society  in  New  York.  In  referring  to  the 
"  pinch  '  effect,  Mr.  Hering  illustrates  a  method  whereby  this 
effect  is  put  to  good  use.  In  fig.  2  the  circle  represents  the 
cross-section  of  a  cylindrical  conductor,  the  forces  of  the 
"pinch"  effect  tending  to  act  radially  as  shown  by  arrows.  If 
the  conductor  were  made  to  be  the  electrical  column  of  liquid,  as, 
for  example,  the  portion  marked  "  resistor  "  in  fig.  S,  consisting  of 
a  hole  in  a  non-conducting  material  closed  at  the  bottom  by  an 
electrode,  and  filled  with  liquid,  then  these  forces  act  horizontally 


and  perpendicularly  to  the  axis  along  the  whole  length.  The 
mutual  attraction  of  the  parallel  electric  currents  in  such  a  con- 
ductor, act  on  the  material  constituting  the  conductor,  and  the 
liquid  particles  are  moved  bodily  from  the  circumference  to  the 
central  axis,  and  therefore  a  suction  is  created  at  the  periphery 
and  a  pressure  at  the  centre.  By  hydraulic  action  the  radial  forces 
in  turn  produce  corresponding  longitudinal  forces  at  the  centre 
and  at  the  periphery,  and  the  action  is  shown  by  arrows,  a  species 
of  fountain  being  formed.  The  direction  of  this  hydraulic  flow  is 
the  same  for  direct  or  alternating  current,  and  hence  a  valveless 
electromagnetic  pump  is  formed.  This  phenomenon,  known  as 
the  "  squirt  "  phenomenon,  has  been  adapted  as  a  basis  for  the 
liquid  resistor  furnace. 


may  be  made  to  fit  the  bottom,  and  this  casting  may  be  subse- 
quently melted  electrically,  or  a  small  charge  may  be  always  left 
in  the  crucible,  and  in  this  ca.'e  the  charge  can  be  readily  melted 
with  the  current  when  it  has  become  frozen.  In  order  to  show  how 
these  resistors  or  squirting  tubes  and  their  electrodes  may  be  applied 
to  the  usual  form  of  tilting  furnaces,  figs.  G  and  7  may  be  studied. 
The  former  is  a  vertical  section  through  one  of  the  two  elec- 
trodes and  tubes,  while  the  latter  shows  a  top  view  of  a 
horizontal  section  at  about  a  level  with  the  doors.  It  is 
claimed  that,  with  this  type  of  furnace,  there  is  a  very  quick  action, 
which  results  in  a  large  output  per  day  and  less  stand-by  losses 
per  ton,  also  a  rapid  refining  action,  owing  to  the  continual  renewal 
of  the  surface  in  contact  with  the  slag.  There  is  rapid  purification 
of  the  suspended  matter,  such  as  slag,  oxides,  gases,  ice,  as  these 
are  freed  as  the  liijuid  reaches  the  top  and  deposits  such  matter  in 
the  slag.  The  rapid  and  systematic  circulation  produces  practically 
perfect  homogeneity,  while  the  temperature  is  reduced  to  the  lowest 
possible  value  necessary  for  the  chemical  reaction,  thus  diminishing 
loss  due  to  excess  of  temperature.  The  method  also  tends  to  certain 
improvements  in  design,  such  as  heating  from  the  bottom,  which 
is  a  rational  method  :  the  possibility  of  making  the  hearth  deep 
and  narrow  instead  of  shallow  and  broad,  this  reducing  loss  of 
heat  from  the  walls  ;  the  use  of  metal  electrodes,  which  lose  less 
power  than  those  of  carbon  or  graphite  ;  no  consumption  of  the 
electrodes,  thus  eliminating  an  important  item  of  cost  in  arc  furnaces, 
and  also  the  necessity  for  continual  adjustment  of  the  electrode  and 
contamination  of  the  material  with  that  of  the  electrode.  Looked 
at  from  the  electrometallurgical  point  of  view,  the  furnace  can  be 
easily  and  accurately  regulated  by  varying  the  voltage  of  the  trans- 
former. Heat  can  be  added  at  the  top  in  the  form  of  gases  for  pre- 
heating the  cold  material  and  producing  low  temperature  haat,  so 
obtaining  increased  economy  ;  and  there  is  no  reduction  in  the 
power  factor,  as  the  current  is  generated  in  a  separate  transformer. 
From  the  maintenance  point  of  view,  the  simplicity  and  compact- 
ness of  the  construction  itself,  ease  of  operation  and  the  facility 
with  which  repairs  of  the  tubes  can  be  maide,  makes  the  operating 
cost  very  low,  and  it  may  be  stated  that  the  larger  the  furnace,  the 
better  does  the  principle  apply,  while  it  is  capable  of  application  to 
existing  open-hearth  furnaces. 

The  furnace  described  was,  some  time  ago,  run  daUy  in  order  to 
carry  out  certain  experiments  and  to  determine  some  interesting 
constants,  and  these  experiments  were  all  very  satisfactory. 
Another  furnace  is  now  being  buUt,  and  it  is  expected  that,  when 
particulars  of  this  type  are  made  public,  some  very  interesting 
developments  will  be  shown  relating  to  yet  another  physical  pheno- 
menon, which  reveals  itself  and  becomes  powerful  under  conditions 
of  high  current  densities. 


Manchester  Electro-Harmonic  Societj.— The  season 

1912-1.?  will  be  opened  by  ft  smoking  concert  next  month.  The 
secretary  (Mr.  I.  Hill,  2+,  Brazennose  Street,  Manchester)  will  be 
very  pleased  to  forward  application  forms  for  membership  to  any 
yentlemen  who  are  desirous  of  becoming  members.  There  are  at 
present  about  100  members,  and  the  committee  is  anxious  to  receive 
as  many  applications  as  possible  before  the  opening  concert. 


478 


THE    ELECTEICAL    EEVTEW.  rvoL  71.  No.  i,sn,  septembee  20, 1912 


ELECTROLYTIC    CONDENSERS 
FOR    THE    PREVENTION    OF    SPARKING 
AT    CONTACTS. 


THE    FAILURE    OF    A    TRAMWAY    UNDER- 
TAKING. 

[prom  a  legal  contbibutor.] 


It  has  long  been  known  that  sparking  at  contacts  can  be  pre- 
vented by  the  use  of  condensers,  but  the  expense  of  the  large 
capacities  involved  even  for  circuits  of  quite  small  power  when  the 
voltages  are  low.  has  proved  a  bar  to  their  widespread  use  hitherto. 

In  an  article  in  the  KT.J^.  for  August  L'9th,  Dr.  Karl  Siegl 
describes  the  successful  use  of  a  cheap  form  of  iron-alkali  electro- 
lytic condenser  in  connection  with  electric  clock  contacts.  He 
prefers  to  introduce  the  condenser  in  series  with  the  contact  and 
the  supply  battery,  rather  than  as  a  shunt  to  the  contact,  as  the 
former  arrangement  greatly  simplifies  the  construction. 

After  a  great  deal  of  experimenting.  Dr.  Siegl  found  that  only 
electrodes  of  mercury  or  of  iron  -were  suitable  for  the  purpose,  and 
these  gave  the  best  results  in  a  concentrated  solution  of  caustic 
potash  or  caustic  soda.  Since  solid  iron  electrodes  are  more  easily 
dealt  with  than  liquid  mercury  ones,  iron  has  generally  been 
adopted.  Provided  the  current  density  is  kept  moderate,  no 
chemical  action  whatever  takes  place,  and  no  gas  is  given  off.  so 
that  the  whole  can  be  hermetically  sealed  and  requires  no 
attention. 

When  such  a  cell  is  subjected  to  a  voltage  of  from  J  to  1  volt,  a 
momentary  current  flows  (lasting  from  a  few  hundredths  of  a 
second  to  many  seconds,  according  to  the  size  of  the  plates),  and 
is  then  absolutely  cut  off  automatically  by  the  rapid  formation  of  an 
oxide  coating  on  the  anode.  On  reversing  the  voltage  a  similar 
momentary  current  flows  in  the  opposite  direction,  and  so  on  at 
every  swing  of  the  clock  pendulum  carrying  the  contacts. 

The  arrangement  usually  adopted  is  indicated  in  fig.  1  :  y^  is  the 
seconds  pendulum  of  any  standard  clock.  The  pindulum  spring  p  f 
is  fixed  at  its  ordinary  supporting  point  into  a  piece  of  metal  M, 
about  5  cm.  long.     This  piece  is  itself  supported  from  a  very  short 


Fig.  1. 

spring/;  ii  carries  two  contacts,  only  just  free  to  move  between 
the  two  contact  screws  Ki  and  Ko,  so  that  on  breaking  with  one 
screw  it  makes  contact  with  the  other. 

The  ends  of  the  battery  Bi  Bj  are  connected  to  the  two  contact 
screws,  whilst  the  middle  point  of  the  battery  leads  to  the  con- 
denser or  valve  cells  <■,  and  thence  through  the  clock  electro- 
magnetic mechanism  .-  .-.  By  choosing  the  area  of  plate  in  the 
valve  cells  correctly  the  current  impulses  can  be  made  of  sufficiently 
short  duration  to  enable  the  contact  to  be  broken  every  time  at  zero 
cnfrent,  and,  therefore,  without  any  sign  of  sparking. 

Thus,  if  the  area  of  plate  is  very  small  (small  iron  wires),  the 
current  rush  is  over  in  a  few  hundredths  of  a  second  :  but,  at  the 
same  time,  the  initial  resistance  is  too  great  to  allow  enough  current 
for  operating  the  clock  mechanism  to  pass.  Also  the  high  current 
density  causes  gas  evolution  and  possible  destruction  of  the  oxide 
coating,  accompanied  by  a  needle-like  black  deposit.  If  the  area 
of  plate  is  increased  to  1  or  2  sq.  cm.  gas  is  no  longer  given  off,  but 
the  resistance  is  still  too  high. 

At  the  other  extreme,  with  plate  areas  of  50  sq.  cm.  or  more, 
the  resistance  of  the  cell  becomes  so  low  that  a  quite  small  battery 
passes  sufficient  current,  but,  owing  to  the  large  capacity,  this 
current  continues  for  too  long  a  period.  Experience  showed  that, 
for  second  clocks  with  a  circuit  resistance  of  under  100  ohms,  plate 
areas  of  from  20  to  40  sq.  cm.  were  suitable,  and  enough  current 
could  be  got  through  these  with  4  or  5  volts.  As  a  rule,  the  ratio 
of  number  of  valve  cells  to  number  of  battery  cells  connected 
across  them  is  made  two,  but  for  specially  perfect  protection  of  the 
contacts  it  may  be  made  three  or  more.  The  valve  plates  are  sometimes 
made  up  in  the  form  of  concentric  sheet  iron  tubes  ;  more  often 
the  plates  form  the  sides  of  narrow  troughs,  both  sides  of  the  plate 
being  thus  available  and  giving  the  whole  arrangement  a  very 
compact  form. 

The  valves  gradually  increase  in  resistance  for  the  first  10  or  20 
hours  of  working,  so  that  the  best  number  of  cells  should  not  be 
finally  determined  until  after  this  time  has  elapsed. 

The  length  of  time  for  which  the  current  impulse  lasts  depends, 
in  the  first  place,  on  the  relation  of  the  capacity  of  the  cell  to  the 
initial  resistance  of  the  cell  and  the  resistance  of  the  outside  circuit, 
and,  in  the  second  place,  on  the  relation  of  the  number  of  cells  to 
the  voltage  applied.  By  suitably  changing  these  various  factors 
either  minute  or  second  impulses  can  be  equally  readily  obtained. 


Signs  are  not  wanting  that  those  sections  of  the  Tramways  Act, 
1870,  which  relate  to  tramways  which  it  is  found  impossible  to  run 
at  a  profit,  may  soon  have  to  be  called  into  operation  in  certain  parts 
of  the  country.  In  the  department  of  electric  traction  as  in  other 
departments  which  are  of  interest  to  the  electrical  world,  there  is 
sometimes  over-production.  In  a  burst  of  enthusiasm,  enterprising 
persons  may  have  found  the  money  for  laying  tramways  in  a  district 
which,  contrary  to  expectation,  never  develops  even  under  the 
stimulus  of  electric  traction.  Receipts  fall  off,  the  cost  of  repairs 
and  renewals  has  to  be  met,  and  the  heavy  bxirden  of  maintaining  the 
track  has  to  be  borne  as  a  first  charge  upon  the  undertaking.  In 
the  result,  the  tramway  company  may  be  forced  to  face  the  music 
of  liquidation.  Failures  of  this  kind  only  become  publicly  known 
where  the  undertaking  is  in  the  hinds  of  a  private  company,  It  a 
local  authority  owns  the  trams,  the  loss,  if  any,  is  borne  by  the 
ratepayers.  Nor  is  there  much  outcry  raised  about  the  failure  of 
the  undertaking  in  snch  circumstances,  because  it  can  always  be 
argued  that,  although  there  is  a  loss,  the  undertaking  is  conferring 
benefits  upon  the  poorest  of  the  poor. 

An  interesting  and  instructive  example  of  the  entirely  blameless 
failure  of  a  private  company  is  afforded  by  the  case  of  the  Scar- 
borough trams.  The  following  epitome  of  facts  is  derived  from 
a  report  of  a  case  which  was  heard  at  the  Scarborough  Petty 
Sessions  in  January  (see  Electrical  Review,  January  20th,  1911, 
page  90)  :  The  Scarborough  Tramway  Co.  were  summoned  at  the 
instance  of  the  Corporation  for  faUing  to  provide  a  reasonable 
service  of  trams,  as  provided  by  Sec.  '.i2  of  the  Scarborough  Tram- 
ways Act,  1902.  It  appeared  that  the  trams  started  running  in 
October,  r.i04,  and  continued  to  run  until  October,  I'.tlO,  when  the 
directors  of  the  company,  finding  that  the  undertaking  was  being 
carried  on  at  a  loss  of  £2,000  a  year,  decided  to  suspend  operations. 
An  application  which  they  made  to  the  Board  of  Trade,  to  be  allowed 
to  suspend  traffic  during  the  winter,  was  refused.  The  solicitor 
who  appeared  for  the  company  urged  that  the  proper  remedy  of  the 
Corporation  was  to  take  advantage  of  Sec.  42  of  the  Tramways  Act, 
1870,  which  provides  that  if  after  inquiry  by  the  Board  of  Trade, 
the  promoters  were  found  insolvent,  their  powers  should  be  at  an 
end  at  the  expiration  of  six  months,  unless  the  concern  was  taken 
over  by  the  local  authority.  Eventually  the  magistrates  made  an 
order  imposing  a  penalty  of  10s.  a  day  upon  the  company  for 
28  days,  although  it  was  pointed  out  that  there  was  nothing  upon 
which  the  penalties  could  be  levied,  inasmuch  as  a  Receiver  had  already 
been  appointed  to  receive  the  tolls  on  behalf  of  the  debenture- 
holders. 

The  ultimate  fate  of  this  unfortunate  undertaking  cannot  be 
predicted  with  any  certainty  ;  but  it  serves  to  draw  attention  to 
those  sections  of  the  Tramways  Act,  1870,  which  make  provision 
for  the  case  of  an  insolvent  tramway  company,  to  which,  for  the 
benefit  of  companies  who  may  find  themselves  in  the  like  parlous 
condition,  we  now  propose  to  draw  attention. 

Sec.  41  of  the  Act  provides  that  if  at  any  time  the  promoters  dis- 
continue the  working  of  a  tramway  or  any  part  thereof  for  three 
calendar  months  (such  discontinuance  not  being  occasioned  by  cir- 
cumstances beyond  the  control  of  such  promoters,  for  which  pur- 
pose the  want  of  sufficient  funds  will  not  be  considered  a  circum- 
stance beyond  their  control),  the  Board  of  Trade  may  declare  that 
the  powers  of  the  promoters  in  respect  of  the  tramway  shall  be  at 
an  end.  Thereupon  the  powers  of  the  promoters  are  to  cease  and 
determine,  unless  they  are  purchased  by  the  local  authority  in 
accordance  with  the  compulsory  purchase  clause  of  the  Tramways 
Act.  If  such  an  order  is  made,  the  road  authority  of  the  district 
may,  within  two  months,  remove  the  discontinued  tramway  at 
the  cost  of  the  promoters,  and  if  the  promoters  fail  to  pay  the  cost, 
the  road  authority  may  sell  the  materials  of  the  tramway  either 
by  public  auction  or  private  sale,  and  reimburse  themselves  out  of 
the  proceeds  of  such  sale.  The  balance  remaining  over  is  paid  to 
the  promoters. 

Upon  this  section  the  question  arises,  what  are  "  circumstances 
beyond  the  control  of  the  promoters  ,'  "  It  is  conceived  that  a  failure 
by  lessees  of  the  undertaking  would  not  be  a  failure  on  the  part  of 
the  promoters,  and  could  not  have  made  the  subject  of  an  order. 
The  road  authority  are  not  obliged  to  remove  the  tramway,  but  no 
one  but  the  promoters  would  have  power  to  work  it. 

Sec.  42  of  the  same  Act  specifies  the  remedy  for  the  insolvency  of 
the  promoters.  It  provides  that  if  after  the  opening  of  a  tramway 
it  appears  to  the  local  authority  that  the  promoters  are  insolvent,  so 
that  they  are  unable  to  maintain  the  tramway  or  work  the  same 
with  advantage  to  the  public,  and  a  representation  to  that  effect  is 
made  to  the  Board  of  Trade,  the  Board  may  direct  an  inquiry  by  a 
referee  into  the  truth  of  the  representation.  If  the  referee  finds  the 
promoters  to  be  insolvent,  the  Board  may  declare  that  their  powers 
shall  come  to  an  end  within  six  months  unless  they  are  purchased 
by  the  local  authority.  Thereupon  the  road  authority  may  remove 
the  tramway  upon  terms  similar  to  those  specified  in  the  preceding 
section  : — 

It  was  held  in  one  case  (Pontypridd  and  Rhondda  Valleys  Tram- 
ways Co.,  Ltd.  (1S89)  58  L.  J.  Ch.  536),  that  an  inquiry  of  this  kind 
may  be  set  on  foot,  even  after  a  company  has  gone  into  liquidation. 

It  remains  to  consider  the  conditions  in  which  a  tramway 
company  may  be  wound  up.  A  tramway  company  may  be  wound 
up  in  the  ordinary  way  if  registered  under  the  Companies'  Acts,  or 
it  may  be  wound  up  as  an  unregistered  company  if  it  consists  of 
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more  than  seven  members,  and  is  not  refristered  under  the 
Conipanies'  Act,  inasmuch  as  it  is  not  a  railway  company  within 
the  exception  contained  in  .Sec.  2riK  of  the  Companies' Act,  1908. 
The  fact  that  the  preamble  of  the  Tram  Company's  Act  states  that 
the  construction  of  the  tramway  would  be  to  the  public 
advantage  <loes  not  preclude  a  winding-up  order,  although  this  will 
mal<e  the  Court  more  careful  not  to  make  the  order  until  it  is 
assured  that  such  order  is  the  best  or  only  way  out  of  its  difficulties. 
Xor  will  an  order  be  refused  because  the  undertakinf:  could  not  be 
sold  without  an  application  to  Parliament,  as  such  an  application 
may  be  sanctioned  by  the  Court. 

The  application  for  the  order  may  be  made  by  the  company 
itself  ;  by  other  persons  entitled  in  the  ordinary  way  to  a«k  for 
such  order,  and  by  the  debenture-holders  in  virtue  of  their  rights 
as  ordinary  creditors,  in  spite  of  their  previous  exercise  of  their 
remedies  as  debenture-holders. 

Debenture-holders,  however,  are  in  the  event  of  default  by  the 
company  entitled  only  to  the  appointment  of  a  receiver  of  the 
undertaking  of  the  company,  and  the  net  earnings  thereof,  and  not 
to  an  order  for  the  sale  to  the  undertaking  or  to  the  apjiointment 
of  a  manager.  The  Court  fully  recognises  the  jurisdiction  to  wind 
up  tramway  companies,  even  on  the  application  of  debenture- 
holders,  but  debenture-holders  are  not  promoters  and  have  no  right 
to  exercise  the  statutory  powers  of  promoters. 


ELECTRIC    IRON    SMELTING. 


In  our  issue  of  July  1 2th  we  published  a  summary  of  the  results 
obtained  during  the  first  six  months'  work  with  the  electric  iron 
smelting  furnace  at  TroUhiittan,  Sweden.  The  experience  gained 
during  that  time  naturally  led  to  various  improvements,  and  the 
furnace  was,  therefore,  shut  down  to  effect  the  necessary  altera- 
tions. It  was  again  started  in  September,  1911,  since  which  time 
it  has  been  in  continuous  operation. 

The  alterations  related  mainly  to  improved  means  for  cleaning 
and  circulating  the  furnace  gas.  Round  electrodes  were  also  intro- 
duced, in  order  to  permit  of  their  being  joined  end  to  end.  Through 
this  arrangement  the  waste  of  electrodes  has  been  reduced  to 
practically  nil. 

The  results  have  shown  a  marked  improvement  through  reduced 
current  consumption  and  reduction  of  the  quantities  of  charcoal 
and  electrodes.  Different  kinds  of  ore  have  been  tried,  and  long 
series  of  tests  made  with  varying  proportions  of  lump  ore  and  con- 
centrates. These  show  that  any  larger  proportion  than  ifO  per 
cent,  of  concentrates  interferes  with  the  smooth  running  of  the 
furnace  owing  to  the  compactness  of  the  charge,  which  prevents 
the  passage  of  the  gas. 

On  account  of  the  varying  and,  for  long  periods,  unfavourable 
conditions  under  which  the  furnace  has  worked,  the  average  results 
dnring  the  entire  period  of  working  do  not  represent  the  actual 
efficiency  of  the  furnace.  We.  therefore,  select  as  typical  the 
results  of  one  month's  working,  when  the  conditions  may  be 
regarded  as  having  been  normal.    These  results  are  as  follows  : — 

1911. 

Pig-iron  produced,  tons    ...         ...  .o37'9 

Quantity  of  slag,  tons       ...         ...  88'9 

Iron  in  the  ore,  per  cent (i7'65 

Iron  in  the  ore  and  lime,  per  cent.         ...         ...  G5'02 

Quantity  of  slag  per  ton  of  iron,  kg 16.') 

Charcoal  used  per  ton  of  iron,  kg.          339'9 

Average  load.  KW.             ...  1,407 

Average  power,  H. P.          1,913",5 

"Current  used  per  ton  of  iron,  KW.-hours        ...  1,749 

+Iron  produced  per  KW.-year,  tons        o'Ol 

Iron  produced  per  H.p.-year,  tons          3'fiH 

Average  CO.j  contents  in  gas,  per  cent 2927 

C    per  cent :r64 

Si     , 03« 

Mn  „         0'40 

S 0009 

P      „         O'CIS 

*  According  to  instruments  at  the  furnace. 

t  Estimated  on  the  basis  of  s,760  Kw.-honrs  per  KW.-jear. 

The  practical  success  of  the  process  is  shown  by  the  number  of 
plants  built  or  planned.     These  are  : — 

TroUhiittan,  Sweden,  1  furnace         ...         ...  2,500  H.P. 

Domnarfvet,       ,,         1         „  3,500     „ 

Hagfors,  ,,         2  furnaces,  at  3,000  H.P.  6,000     „ 

Hardanger,  Norway    1  furnace        ...         ...  3,.i00    „ 

Under  O'lixtnnfioii  ur  Planned — 

Hagfors,    Sweden,       1  furnace         3,000  U.P. 

Nykroppa.         „  3  furnaces,  at  3,000  H.P.  9,000     „ 

Hardanger,  Xorway    1  furnace  3,000     „ 

Arendal,  ,,  3  furnaces    at  3,000  H.P.  9,000     „ 

Switzerland  1  furnace         2,500    „ 


Total,  furnaces  for 


42,000  H.P. 


stitute  electric  smelting  for  their  present  blast  furnaces  at  both 
works.  They  are  expending  about  i:3:io.OOO  for  the  new  plant  and 
for  harnessing  Bullicient  water-power.  The  report  of  the  directors 
states  that  the  electric  smelting  has  been  found  more  economical 
and  gives  a  better  product.  Besides  this,  two-thirds  of  the  present 
consumption  of  charcoal  will  be  saved,  and  consequently  a  large 
quantity  of  wood  will  become  available  for  the  company's  snlphite 
pulp  works  and  other  purposes. 

We  are  indebted  for  the  above  information  to  Electro-Metals, 
Ltd.,  'Jj,  Union  Court,  Old  Broad  Street,  London,  E.C.,  who  have 
acquired  the  rights  to  this  process  for  the  British  Empire,  the 
I'nited  .states  and  Mexico. 


OUR  LEGAL  QUERY  COLUMN. 

\_Qvettiinu  addressed  to   this   culumn   should    be  writteit  on  one  tid* 
of  thf  paper  only. 


'■  Voi.T  "  writes  : — ■''  The  tenants  of  a  private  estate  require  a 
supply  of  electricity  from  an  electrical  company  working  under 
Parliamentary  powers — the  estate  being  within  the  area  of  supply. 

"  Before  erecting  poles  for  the  purpose  of  supplying  such 
consumers,  is  it  not  necessary  for  the  company  to  first  obtain  the 
consent  of  the  owner  of  the  estate,  or,  failing  that,  to  apply  to  the 
Board  of  Trade  for  compulsory  way-leaves  .'" 

','  It  is  clear  that  poles  cannot  be  erected  on,  nor  can  wires  be 
suspended  over,  the  land  of  any  person  without  his  consent  ;  nor 
has  the  Board  of  Trade  any  power  to  grant  compulsory  way-leaves. 
.Sec.  10  of  the  Electric  Lighting  Clauses  Act,  1899,  provides  that 
undertakers  shall  not,  without  the  express  consent  of  the  Board  of 
Trade,  and  where  the  local  authority  are  not  themselves  the 
undertakers,  of  the  local  authority  also,  place  any  electric  line 
above  ground,  except  within  premises  in  the  sole  occupation  or 
control  of  the  undertakers,  and  except  so  much  of  any  service  line 
as  is  necessarily  so  placed  for  the  purpo.se  of  supply.  It  would 
seem  as  it  "  Volt "  can  only  proceed  to  obtain  his  way-leaves  by 
agreement  with  the  land-owner  concerned. 


The  Hagfors  and  Xykroppa  Works,  Sweden,  both  belong  to  the 
Uddehohn  Co.  The  working  of  the  first  furnaces  at  Hagfors 
proved   so   satisfactory  that  the  company   have  decided  to   sub- 


"  Le.\  "  writes  : — "  I  should  be  much  obliged  if  you  would  iuform 
me  whether  it  is  a  fact  that  municipal  authorities  are  compelled  by 
law  to  advertise  for  tenders  for  work  involving  the  outlay  of  £100 
or  more  ;  also  whether  they  are  obliged  to  publish  the  amounts  of 
such  tenders,  or  at  least  to  disclose  them  to  any  ratepayer  who  may 
apply  for  the  information.  It  seems  to  me  that  in  the  absence  of 
such  compulsory  publication,  there  is  no  check  on  improper  trans- 
actions, which  would  be  detrimental  both  to  the  public  welfare 
and  to  that  of  the  honest  tenderer." 

'.'  Except  in  the  case  of  an  urban  authority  there  does  not 
appear  to  be  any  necessity  for  a  local  authority  to  advertise  for 
tenders,  althongh  the  practice  is  generally  adopted. 

Urban  authorities  are  compelled  by  law  to  offer  certain  contracts 
for  public  tender.  Thus  it  is  provided  by  Sec.  17-1  (  O  of  the 
Public  Health  Act,  1S7.'.  that  before  any  contract  of  the  value  or 
amount  of  £100  or  upwards  is  entered  into  by  an  urban  authority, 
ten  days'  public  notice  at  least  shall  be  given,  expressing  the  nature 
and  purpose  thereof,  and  inviting  tenders  for  the  execution  of  the 
same,  and  such  authority  shall  require  and  take  sufficient  security 
for  the  due  performance  of  the  same.  Interesting  questions  have 
arisen  in  practice  as  to  the  legal  effeot  of  this  provision.  Thus  in 
one  instance  (.see  the  Ei,ectuic.\l  Review.  March  2nd,  1906),  a 
certain  municipal  council,  having  resolved  to  extend  its  electrical 
plant,  sent  out  to  a  number  of  electrical  manufacturers  a  specifica- 
tion in  which  a  special  type  of  engine  (one  firm's  exclusive  speciality ) 
was  asked  for,  the  type  of  the  generator  being  left  open.  The 
matter  was  not  advertised.  A  firm  of  engine  builders  not 
making  the  type  specified  by  the  engineer  obtained  permission  to 
tender,  but,  contrary  to  the  specification,  they  quoted  for  their  own 
type  of  engine.  Their  price  was  lowest,  but  they  were  ruled  out  as 
having  failed  to  comply  with  specification. 

The  following  points  arise  :  (1)  Should  the  matter  have  been 
settled  with  the  contract  being  publicly  advertised  .'  (2)  Was  the 
engineer  acting  within  his  rights  in  specifying  a  particular  type  of 
engine — a  fact  which  conceivably  might  allow  the  price  being 
increased,  because  of  a  "monopoly  "  given  to  that  favoured  type.' 
It  is  a  frequent  practice  for  dynamo  builders  to  submit  alternative 
tenders  for  their  machines  driven  by  different  types  of  engines. 
In  this  way  the  engineer  can  obtain  his  end  without  leaving  an 
opening  for  unfair  competition.  Bearing  in  mind  that  the  local 
authority  in  question  was  a  municipal  body,  the  legality  of  this 
particular  method  of  obtaining  tenders  woa'd  seem  to  be  open  to 
question.  The  object  of  the  legislation  is  manifestly  clear  ;  it  is 
to  give  the  public  an  assurance  that  there  shall  be  no  favouritism, 
and  that  the  ratepayers'  money  shall  be  expended  as  economically 
as  possible.  A  further  question  has  also  arisen.  Is  a  municipal 
body  at  liberty  to  state  that  no  tender  will  be  considered  unless 
it  include  a  particular  type  of  engine.'  A  Ithough  there  does  not 
appear  to  be  any  direct  authority  on  the  point,  it  constitutes,  in  the 
writer's  view,  an  abuse  of  the  powers  which  are  conferred  upon 
local  bodies  by  Parliament,  and  opens  the  door  to  unfair  dealing. 

It  is  a  common  practice  for  local  authorities  and  other  bodies 
inviting  tenders  to  draw  special  attention  to  the  fact  that  the 
lowest  tender  will  not  necessarily  be  accepted.  The  knowledge 
that  the  job  will  not  as  a  matter  of  course  be  handed  over  to  the 
lowest  bidder  tends  to  encourage  offers  from  firms  of  repute,  who 
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need  not  fear  that  mere  stiffness  of  price  spells  instant  rejection. 
Where,  however,  the  party  inviting-  tenders  is  a  local  authority,  it 
seems  that  there  may  be  a  vix  «  ter(in,  in  the  shape  of  a  Government 
ofBce,  to  be  reckoned  with.  Thus,  when  a  local  authority,  such  as 
a  County  Council,  desires  to  spend  money  upon  some  object  which 
comes  within  the  purview  of  the  Home  Office,  the  sanction  of  the 
Home  Secretary  must  be  obtained. 

A  veto  will  be  exercised  in  a  proper  case.  It  appears  that  the 
Essex  County  Council,  beingr  minded  to  build  a  new  county  lunatic 
asylum  at  Colchester,  delegated  to  their  Committee  of  Visitors  the 
duty  of  obtainingr  tenders.  Messrs.  Waring:  ■fc  White's  tender,  which 
amounted  to  £193,139,  was  accepted,  although  it  was  not  the 
lowest.  The  committee  had,  however,  made  it  clear  that  they  did 
not  bind  themselves  to  accept  the  lowest  or  any  tender.  Mr.  Glad- 
stone refused  to  sanction  the  contract  on  the  grounds  (1)  That 
the  tender  was  not  the  lowest ;  (2)  That  other  firms  were  not 
offered  the  same  opportunity  of  reconsidering  their  tender  as  was 
afforded  to  Messrs.  Waring  i:  White  :  and  (.3)  That  the  acceptance 
of  this  firm's  tender  involved  a  system  of  sub-contracting  which, 
in  Mr.  Gladstone's  opinion,  was  in  itself  a  serious  objection.  In 
spite  of  the  fact  that  the  committee  stated  that  the  successful 
firm  were  not,  in  fact,  invited  to  reconsider  their  tender,  the  Home 
Secretary  refused  to  reconsider  his  decision. 

It  would  not,  of  course,  be  wise  to  lay  down  the  general  principle 
that  local  authorities  shall  always  accept  the  lowest  tender,  but 
tenders  are  often  accepted  for  indirect  reasons.  A  particular  con- 
tractor is  chosen  because  he  pays  Trade  Union  wages,  or  because  he 
belongs  to  a  particular  section.  Again,  the  practice  of  accepting 
a  higher  tender  on  the  mere  ground  that  it  gives  employment  to 
local  men  is  one  which  may  lend  itself  to  every  kind  of  abuse.  In 
intervening  to  prevent  the  growth  of  any  such  abuse,  the  Secretaries 
of  State  would  perform  a  useful  service.  It  may  be  hoped  that  the 
fact  that  the  Home  Secretary  has  intervened — whether  rightly  or 
wrongly — may  lead  the  President  of  the  Local  Government  Board 
to  intervene  in  suitable  cases  which  come  within  his  range. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 
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Electhical  Conduit  Junction  Boxes.    T.  6.  Gatis.    16,866.    July  8th. 
Envelopes  or  Supports  for  the  Resistances  in  Electric  Heating  Appaeatus. 

C.  O.  Bastian.    16,143.    July  12th. 
Machine  for  Winding  Wire  or  the  like  upon  Hose  Pipes,  Insulation  upon 

Carles,  and  fob  Analogous  Purposes.    W.  Furstenberg.    17,998,    August 

8th. 
Application  of  Electric  Currents  for  Preventing  the  Corrosion  op  thb 

Tubes  of  Surface  Condensers.    A.  Harris.    18,220.    Angust  11th. 
Electrical  Heating  Element.    T.  Judd.    18,834.    August  14th. 
Manufacture  of  Metal  Filaments  for  Electric  Lamps.    F.  R.Grote.    18,351. 

(Cognate  application,  27,290  of  1911.)    August  14th. 
Manufacture  of  Filaments  for  Incandescent  Electric  Lamps.    H,  Hoge  and 

"  Z  "  Electric  Lamp  Manufacturing  Co.     ]  8,392.    August  14th. 
Sparking  Plugs  of  Internal-combustion  Engines.    F.  A.  L.  Johnson,    19,800. 

(Cognate  application,  23,960  of  1911. t    September  6th. 
Electric  Heating  Apparatus.    C.  M.  Holmquist.    91,026.    September  23rd. 
Electricallv-heated  Sad-irons.    H.  J.  C.  Forrester.    (Diamond  Electric  Co  ) 

22,111.    October  7th. 
Fittings  for  Incan-descest  Electric  Lamps.    F.  6mm  and  W.  T.  Nicholson 

and  Clipper  Co.    26,377.    November  23rd, 
Electric  Safetv  Lamp.     H.   Sefton-Jones.     (Electric-Exporte  Werke  Ges.) 

27,826.    December  11th. 
Switches  for  Mono-rail  Telpher  Tracks  and  the  Like.    R.  Dempster  and 

Sons,  Ltd.,  and  W.  Mitten.    29,062.    December  aSrd. 
Wibixg  of  Contacts  of  Telephone  Switches.    Western  Electric  Co.,  Ltd* 

(Western  Electric  Co.)    16,868.    July  22nd, 
Protecting  Covsrings  for  Electric  Conductors  or  Cables,    W,  C.  Blacked 

and  W.  C.  Mountain.    18,212.    August  11th.    ^ 
Telegraph  Instruments.      British   Insulated  and  Helsby  Cables,  Ltd.,  and 

G.  W.  Moore.    19,065.    August  25th. 
Regulators  for  Electricallt-driten  Ring  Spinning  and  Doubling  Machines. 

Siemens  Bros.  Dvnamo  Works,  Crowley  and  8.  Gowan.    19,034.    (Addition 

to  23,641  of  1910.)"  August  25th. 
Regulators  for  Electric  all  y-driven  Ring  Spinning  and  Doubling  Machines. 

Siemens  Bros.  Dynamo  Works,   Crowley  and  S.  Gowan.    19,085,    August 

25th, 
Electric  Battery  L.vmp,    Van  Raden  &  Co.  and  M.  Metz.    19,194.    August 

28th. 


NEW    PATENTS    APPLIED    FOR, 

(NOT  YET  PUBLISHED.) 


1912. 


ompiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holbom,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


19,%3.    "  Magneto-electric  machines."    O.  B.\et8chi,    September  2nd. 

19,980.  '*  Fnses  for  use  in  electrical  circuits."  Siemens  Schcckzrtweree 
G.M.B.H,  (Convention  date,  September  2nd,  1911,  Germany.)  September  2nd, 
(Complete.) 

20,076.     "  Electrical  insulator  and  binder."    A.  Watkins.    September  3rd. 

20,101.  "  Chemical  generators  of  electricity."  O.  Sozzi.  September  3rd. 
(Complete.) 

20,113.  "  Electric  motor-starters,  controllers  and  the  like."  F.  J.  Moffett 
and  N.  B.  RosHER.     September  4th.    (Complete.) 

20,116.  "  Means  of  grinding  up  motor  and  dynamo  commutators."  W.  J. 
Davey.    September  4th. 

20,154.  "  Electric  wiring  systems."  A.  P.  Lundberg,  G,  C.  Lcndberg  and 
P.  A.  Lundberg.    September  4th. 

20,161.  *' Electric  lighting  device  lorrailway  carriages."  C.  Kolbe.  September 
4th. 

30,180.  "  Electrolytic  pickling  of  metals."  P.  Mabiso.  September  4th. 
(Complete.) 

20,185.  "Driving  self-propelled  and  electrically  -  driven  agricultural 
machines."     W.  Wobtmann.    September  4th.     (Complete.) 

20,191.  "  Electrically-heated  hot-air  douches."  .\.  Schaeffeb.  (Conven- 
tion  date,  December  223rd,  1911,  Germany.)      September  4th.     (Complete.) 

20,196.  "  Telephonic  transmitting  appliance."  J.K.Rhodes.  (Convention 
date,   April  6th,  1912,  United  States.)    September  4th.     (Complete.) 

20,224.    "Brush-holder."    A.  E.  Bebdos.     September  5th.    (Complete.) 

29,2  '5.  "  Direct-current  generators."  A.  E.  Bebdon.  September  5th. 
(Complete.) 

90,244.  *'  Motor-actuated  extension  ladders  for  fire-escapes  and  the  like." 
"  Cedes  "  Electric  Traction,  Ltd.,  and  E.  Cufford.  September  5th. 
(Complete.) 

20.247.  "  Electro-magnetically  operated  switches,'  particularly  adapted  for 
controlling  electric  motors."    E.  Schattser.    September  5th.    (Complete.) 

20.248.  "Sparkplugs."    .J.  J.  Thompson.    September  5th.    (Complete.) 
20,252.    "Electric  resistance  grids."    Electric  and  Ordnance  Accessories 

Co.,  Ltd.,  G.  Ralph  and  W.  G.  H.  Cox.    September  5tti. 

20.269.  "  Electrically-operated  suction  cleaners  for  the  extraction  of  dust 
and  the  like."  .\bmorduct  Mantfacttrikg  Co.,  Ltd.,  W.  C.  Jeart  and  J.  P. 
Arnacker.    September  5th.     (Complete.) 

26.270.  "  Electrical  switch."    J.  G.  Doban.     September  5th. 

20,285.  "  Means  for  receiving  wireless  telegraph  signals."  Marconi's 
Wireless  Telegraph  Co.,  Ltd.,  and  C.  S.  Franklin.    September  5th. 

20,290.  "  Ignition  ping  having  stationary  electrodes  for  explosion  motors." 
K.  LiNDENMAXN.     September  6th.    (Complete.) 

20,293.  "  Memorandum  and  like  appliances  for  use  in  connection  with  tele- 
phones and  other  purposes."  E.  F.  M.  Beansou  and  F.  H.  Bowden,  trading 
as  Branson  &  Bowden.    September  6tb. 

20,295.  "Wall  and  like  plugs."  W.  W.  Timewell  and  S.  Sheen.  Septem- 
ber 6th. 

20,345.    "  Telephone  meters."    G.  L.  Bates.    September  6th. 

20.357.  "  Electrical  connections."  W.  E.  Lake.  (8oc.  Anon.  Le  Carbone, 
France.)    September  6th. 

20,361.    "  Incandescent  electric  lamps."    C.  Jolt.    September  6th. 

30.366.  "  Electrically  self-winding  clocks."  F.H.  Walkeb.  September  6th. 
((Complete.) 

20,401.  "  Engine  tell-tale  or  alarm  mechanism  for  use  in  connection  with 
engine-room  telegraphs."  H.  Smith.  (John  Dawson  Smith,  High  Seas.) 
September  7th. 

20,442.    "  Photo-telegraphy."    T.  T.  Baker.    September  7th. 

20,446.  "  Safety  arrangements  for  overhead  electric  railway  or  tramway 
systems."  J.  E.  Pollak.  (Elektromotoren- Werke  Hermann  Gradenwitz, 
Germany.)    September  7th.    (Complete,) 


1912. 

Mechanical  Connectors  for  Electric   Cables.    F.  Neave  and  Callender's 

Cable  and  Construction  Co.    163.    January  2nd. 
Method  foe  Applying  an  Electrically  conductive  Layer  upon  an   Elec- 

tbically  Non-conductive   Subface.     H.  E.  Goldberg.     3,644.     Febraary 

13th. 
Manually   or   otherwise    Operated   Electric    Switches   with    Automatic 

Releasing  Mechanism.    E.  T.  R.  Murray.    6,112.    March  11th. 
Electbic  Motor  for  Transmitting  Angular  Movements  with  an  Auxiliary 

Motor    which    Controls    the    Successive    Displacements    fob    it,      R. 

Girardelli.    6,496.    March  16th,    (March  15th,  1911.) 
Alternating-current  Electricity   Meters.     Siemens-Schuckertwerke   Ges. 

6,647.    Marcli  18th.     (March  18th,  1911.) 
Method  of  Restihining  the  Augmentation  op  an  Electric  Current  and 

Contrivance  therefor.    A.  N.  Hazlehurst  and  Longstreth's,  Ltd.    6,882. 

March  20th. 
Electricity    Meters.      Isaria    Zahlerwerke    Akt.-Ges.      8,075.      April    Srd, 

(April  3rd.  1911.) 
Ferbo-concbete  Pole,  ebpeci.oxy  fob  Supporting  Ei,ectbic  Conductors,    V. 

Rose  and  A.  Oldenburg.    8,0S8.    .\pril  Srd. 
OiL-EBAKE  Electric  Switches.     R.  H.  Barbour  and  T.  G,  Travis.     10,5!8. 

May  Srd. 
Electric    Swttches.      H.    G.    C.    Fairweather,      (Hart   Manufacturing   Co.) 

10,704.    May  6th. 
Clutch  Geae  fob  Hughes  Telegraph  Apparatus.     Siemens  Bros.    &   Co. 

(Siemens  &  Halske  Akt.-Ges  )    12,313.    May  21th. 
Electric     Switches.      Siemens     Brcs.     Dynamo    Works,     Ltd.      (3i( 

Schuckertwerke  Ges.)    12,980.    June  3rd. 


Power  from  Rills. —It  is  surprising  how  much  there 

is  to  be  learnt  by  the  engineer  when  on  s.  holiday,  by  simply  keeping 
bis  eyes  open.  A  correspor.dent  recently  paid  a  visit  to  Huelgoat. 
a  pleasure  resort  in  the  heart  of  Brittany,  about  40  miles  to  the  east 
of  Brest.  Describing  it,  n  la  guide  book,  he  says  "  it  is  picturesquely 
situated  in  the  midst  of  a  dense  forest  of  pines,  which  at  one  time 
covered  a  vast  tract  of  country.  The  wild  boar  still  roams  at 
large  in  what  is  left  of  the  forest."  To  chase  this  beast  is  for- 
bidden ;  a  very  unnecessary  monition,  because  owing  to  his  innate 
ferocity  the  MTngl'iiv  generally  does  the  hunting  himself.  In  a 
lovely  valley  some  way  below  the  town,  a  power  station  is  to  be 
found  ;  bat  the  casual  visitor  looks  in  vain  for  the  lake  or  reservoir 
from  which  the  water  supply  is  drawn.  The  secret  is  discovered 
if  he  makes  his  way  through  the  pines,  bracken,  and  osmunda 
fern  which  clothe  the  mountain  sides.  At  an  elevation  of 
about  HOO  ft.  he  will  discover  a  canal  about .  .">  ft.  wide,  and  not 
more  than  2  ft.  deep,  which  runs  right  round  the  valley  for  a 
distance  of  about  4  mUes  It  is  fed  by  a  myriad  of  rivulets  which 
find  their  way  into  it  from  beneatti  the  undergrowth.  The 
intake  is  placed  above  the  generating  station.  Owing  to  the  fact 
that  streams  are  more  constant  in  a  wooded  country,  the  supply 
appears  to  be  perennial,  and  enough  power  is  generated  for  the 
purposes  of  a  silver  and  lead  mine  which  is  worked  in  the  valley. 
Here,  then,  in  an  out-of-the-way  part  of  Brittany,  one  finds  the 
forces  of  nature  pressed  into  the  service  of  man  in  a  manner  which 
combines  efficiency  with  economy  ;  but,  as  if  to  show  that  the 
Breton  has  not  wholly  accepted  the  teachings  of  modem  science, 
you  pass  into  the  next  valley  to  find  a  threshing  machine  worked 
by  eight  horses  ;  the  animals  are  urged  to  further  exertion  by  a 
man  who  sits  on  a  revolving  pedestal  in  the  centre. 
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Thk  shocking  accidtmt  which  t(»k  place  at  Ditton  Junction 
last  week,  when  a  numlier  of  unfortunate  passengei-s,  im- 
prisoned  in  the  wrec^kage  of  the  telescoped  coaches,  were  not 
merely  killed,  but  tortured  to  death  by  fire,  once  more 
draws  attention  to  the  frifj;htful  dangers  entailed  by  the  use 
of  gas  for  lighting  and  cooking  on  railway  trains.  It  is  not 
as  if  there  were  no  alternative  ;  the  remedy  lies  ready  to 
hand.  Electricity  is  perfectly  capable  of  performing  all  the 
functions  now  fulfilled  by  gas,  with  the  exception  that  it 
cannot  be  accused  of  roasting  the  passengers,  and  the  pre- 
ference still  exhibited  by  some  of  the  railway  companies  for 
the  older  system  is  attributable  only  to  a  tender  regard  for 
the  pockets  of  the  shargholders,  arising  from  the  belief  that 
a  slight  economy  can  be  effected  by  its  use.  Whether  even 
the  last-named  advantage  is  realised  is  highly  questionable, 
as  evidenced  by  the  fact  that  some  companies  have  adopted 
electric  lighting  on  a  considerable  scale,  and  are  extending 
its  employment  :  but  even  if  it  could  be  demonstrated  that 
gas  was  the  cheaper,  the  fact  would  not  have  any  material 
bearing  on  the  question,  for  the  safety  of  the  passengers 
ought  to  be  the  firet  and  paramount  consideration. 

The  Board  of  Trade  inquiry  has  not  yet  l)een  held,  and  it 
may  be  urged  that  there  is  no  proof  of  the  accusation  levelled 
against  gas  ;  but  it  is  admitted  that  live  of  the  coaches  were  ' 
iiglited  by  gas,  and  two  by  electricity  ;  the  latter  were  not 
burnt,  but  two  of  the  former  were,  and  the  conflagration  is 
ascribed  by  the  railway  Press  either  to  gas  or  to  hot  coals 
from  the  locomotive.  We  have  on  a  previous  occasion  pointed 
out  that  it  is  practically  impossilile  for  burning  coals  to 
escape  from  the  firebox  of  a  locomotive  in  a  head-on  collision  ; 
red-hot  ashes  might  be  projected  forwards  from  the  ash-pan, 
but  are  we  to  believe  that  they  were  sufficient  in  quantity, 
and  sufficiently  distributed,  to  cause  the  immediate  ignition 
of  two  coai'hes  and  their  rapid  destruction  r  Moreover,  in 
this  ease,  the  locomotive  ran  against  a  bridge  and  the  coaches 
ran  past  the  bridge  and  piled  up  at  the  platform.  On  the  . 
other  hand,  even  if  the  gas  tanks  remain  intact,  the  gas  pipes 
are  practically  certain  to  be  broken  in  a  collision,  and  a  torrent 
of  gas  is  thus  released,  providing  ideal  conditions  for  the 
disastrous  holocausts  with  which  we  are  so  cruelly  familiar. 
To  argue  that  the  gas  was  not  to  blame  is  to  fly  in  the  face 
of  reason. 

Twelve  of  the  17  victims  who  lost  their  lives  were  burnt. 
Had  it  not  been  for  the  fire,  which  prevented  their  rescue, 
it  cannot  be  doubted  that  some  at  least  of  these  would  have 
been  saved  ;  and  even  if  the  railway  directors  regarded  the 
matter  only  from  the  sordid  standpoint  of  pounds,  shillings 
and  pence,  would  not  their  outlay  on  compensation  have  gone 
far  towards  covering  the  difference  in  cost  ? 

For  many  years  past  the  Inspectors  of  the  Board  of  Trade 
have  consistently  urged  the  desirability  of  substituting  elec- 
tricity for  gas,  and  have  on  various  occasions  definitely 
attributed  fires  to  the  use  of  gas.  But  nothing  further  is 
done,  and  the  railway  companies  ignore  the  recommendations 
which  are  not  backed  up  with  compulsion.  The  public 
sleepily  looks  on,  and  the  lay  Press  roundly  abuses  the  com- 
panies for  three  days— then  all  is  quiet  until  the  next  horrible 

Our  contemporary,  the  Gas  World,  dolefully  says,  •'  One 
felt  sure  it  would  happen  "—namely,  that  the  fire  would  lie 
attributed  to  the  use  of  gas— and  proceeds  to  abuse  the  daily 
papers  which  pointed  out   the  wickedness   of  persisting  in 
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that  daugerous  jiractice.  Curiously  eiioiigb,  the  day  before 
this  lament  api)eared,  an  explosion  in  an  office,  which  re- 
sulted in  the  death  of  a  passer-by  and  burns  to  a  clerk,  was 
also  ascribed  to  escaping  gas,  owing  to  the  singular  coinci- 
dence that  just  before  the  exjilosion  a  clerk  had  been  in- 
vestigating the  source  of  an  unpleasant  "  gassy  "  odour  with 
the  aid  of  a  lighted  match.  One  cannot  but  regret  that 
indiscreet  and  sensational  journalists  should  thus  hastily  jump 
to  conclusions  so  obviously  unwarranted  by  the  facts  and 
cast  aspei-sions  upon  an  innocent  illuminant.  Clearly,  the 
explosion  must  have  tjeen  due  to  hot  coals. 


The  British 
Association. 


The  meeting  of  the  British  Association 
at  Dundee  has  been  a  memorable  one  for 
several  reasons.  At  the  concluding  meet- 
ing, in  passing  votes  of  thanks  to  those  who  had  contributed 
to  the  exceptional  success  of  the  event,  the  President,  Prof. 
Schiifer,  said  with  truth  that  the  Association  had  never  met 
with  more  generous  hospitality  or  a  warmer  welcome.  The 
number  of  visitors  exceeded  all  expectations,  and  the  usual 
social  entertainments  were  carried  out  on  a  most  lavish 
scale,  concluding  with  a  ball*  to  which  practically 
the  whole  Association  was  invited.  The  serious  side  of 
the  work  was  also  better  supported  locally  than  for  years 
past.  The  greatest  credit  was  due  to  the  organisers  who 
were  responsible  for  the  arrangements  :  with  numbers 
swelling  to  the  last  moment  until  a  grand  total  of  over 
2,500  Members  and  Associates  was  reached,  it  will  be 
well  understood  that  their  task  was  heavy. 

The  meetings  of  the  .Actions  were  well  supported 
throughout,  and  there  were  present  many  of  the  fore- 
most men  in  the  various  branches  of  science  ;  there  was. 
perhaps,  less  of  the  sensational  and  spectacular  than  usual, 
and  a  much  closer  attention  to  serious  work.  Each  of  the 
Sections  was  presided  over  by  a  man  of  the  very  first  rank, 
and  it  seemed  that  the  papers  had  been  selected  with  more 
than  the  usual  care.  The  evening  discourses  and  popular 
lectures  were  most  successful,  and  the  attendance  proved 
that  the  interest  taken  liy  the  people  of  Dundee  was  genuine 
and  intelligent.  There  was  a  feeling  of  sincerity  throughout 
the  meeting  to  which  the  local  Press,  by  its  suqjrisingly  able 
and  critical  reports,  greatly  contributed. 

In  one  matter  alone  were  the  arrangements  open  to  criti- 
cism, and  that  was  m  the  very  small  uumljers  invited  to 
inspect  the  industries  of  Dundee.  This  may  be  due  to  the 
fact  that  the  jute  industry  is  very  highly  specialised,  and 
if  the  manufacturers  were  not  ready  to  throw  open  their 
establishments  to  considerable  numbers  of  visitors,  it  is  hardly 
surprising  :  though  it  was  certainly  disappointing  to  many  of 
the  visitors.  It  remained  to  a  jute  manufacturer,  however,  to 
put  the  coping  stone  on  the  vast  edifice  of  satisfaction  built  up 
for  the  British  Association  in  the  unprecedented  gift  of  £10,000 
given  unconditionally  to  the  Association  by  Dr.  J.  K.  Caird. 
It  was  stated,  whether  correctly  or  not  we  do  not  know,  that 
the  largest  previous  gift  to  the  Association  in  its  whole 
liistory  was  £30.  That  this  magnificent  sum  will  be  properly 
applied  to  produce  the  greatest  possible  advancement  of  science 
may  be  taken  for  granted,  and  we  hope  the  first  result  will  be  to 
make  the  task  of  Prof.  Perry,  the  general  treasurer,  in 
dealing  with  applications  from  the  Sections  for  grants  in  aid 
of  original  research  a  little  less  difficult. 

The  British  Association  does  not  in  these  days,  as  a  rule, 
get  the  first  announcement  of  notable  discoveries  in  any 
branch.  These  go  first  to  the  special  societies.  But  it 
records  year  by  year  the  general  advance  of  knowledge, 
and  diffuses  it  abroad.  And  one  great  advantage  that  it 
possesses  above  all  the  other  institutions  is  that  it  brings 
together  all  the  branches  of  science,  and  not  only  promotes 
useful  and  fruitful  friendships  between  men  working  in 
fields  remote  from  each  other,  but  it  is  every  year  obtaining 
good  results  from  joint  discussions  between  the  Sections. 
A  notable  instance  of  this  was  the  very  valuable  combined 
debate  between  Sections  G  (Engineering)  and  A  (Mathe- 
matics and  Physics),  on  wireless  telegraphy,  which  we  have 
reported  fully.    - 

Another  quite  unique  feature  of  the  British  Association 
is  the  large  attendance  of  foreign  experts  from  all  parts  of 


the  world.  Xo  other  institution  attracts  such  a  number  of 
foreign  scientific  men. 

The  British  Association  meets  next  year  under  the 
Presidency  of  a  distinguished  engineer.  Sir  Wm.  White,  at 
Bu-mingham,  on  September  10th,  but  we  have  no  hesitation 
in  saying  that  even  the  Midland  Metropolis  will  find  it 
difficult  to  surpass  the  success  of  the  Dundee  meeting.  In 
the  following  year,  1914,  the  meeting  is  to  be  in  Australia, 
and  Mr.  Fisher,  the  Prime  Minister  of  the  Commonwealth, 
recently  stated  that  about  oO  per  cent,  more  members  are 
now  exjjected  than  was  at  first  thought  possible.  Lavish 
arrangements  are  being  made  for  an  extended  tour  throughout 
Australia. 

There  is  also  an  invitation  under  consideration  at  the 
present  time  for  those  members  who  do  not  go  on  the  Austra- 
lian trip  to  attend  a  meeting  of  the  French  Society  for 
the  Advancement  of  Science,  in  1!)14,  at  The  Havre,  and 
thus  make  it  a  joint  meeting  or  "  Entente  Cordiale "  of 
science.  Considering  the  vast  debt  which  science  owes  to  the 
French  nation,  this  invitation  should  not  be  refused,  unless 
there  exists  some  absolutely  insurmountable  difficulty. 


Sane  and 
Sound 


Ix    his    presidential    address     to    the 
Municipal     Tramway     Association     Con- 
Traniwav       veution    which   comes   to  a  close   to-day, 
Policy.  ^^^-  Blain  makes  the  following  remarks  on 

sound  business  management : — 
"  Grants  in  aid  of  rates  should  be  unknown  until  the 
undertakings  have  such  adequate  reserve  funds  as  shall  buOd 
their  position  on  the  solid  rock.  Election  pressure  for  unripe 
extensions,  undue  fare  concessions,  or  unreasonable  labour 
conditions,  should  be  resisted  without  fear  of  pei-sonal  con- 
sequences, and  I  have  never  yet  known  an  electorate  which 
failed  to  appreciate  a  straightforward  statement  of  honest, 
business-like  policy,  laid  before  it  by  an  honest,  straight- 
forward and  business-like  representative." 

Wise  words  of  counsel  these.  The  strong  and  sound 
policy  here  outlined  in  so  few  words,  if  followed,  may  save 
some  of  our  tramway  undertakings  from  getting  into  the 
deplorable  condition  in  which  too  many  electricity  supply 
systems  have  fallen,  because  they  have  neglected  the  warnings 
and  advice  respecting  financial  soundness,  reserves  and 
depreciation,  business  management,  and  so  forth,  that  have 
been  so  continuously  given  to  them  in  our  own  pages  and  in 
other  quarters. 


Gas 


SoiiE    time  ago,    an    Association  was 

„      ^'^^    ,       formed  in  Germany  to  promote  the   con- 
Propag'anda  .        ,  ;  ■      ■,      ^ 

in  tJerniany.  sumption  of  gas  ;  from  a  note  m  the  (ras 
World,  it  appears  that  the  results  have 
been  highly  satisfactory,  for  "  The  German  Gas  Promotion 
Centre  says  the  effect  of  the  gas  propaganda  has  been 
remarkable  ;  the  attitude  of  the  public  mind  seems  to  have 
quite  changed,  and  the  manufacturers  are  very  busy,  their 
orders  having  in  some  branches  increased  as  much  as  sixfold.'' 
The  Centre  also  remarks  that  "  a  thoroushly  good  canvasser 
is  a  most  valuable  member  of  the  staff  of  the  gasworks, 
but  he  is  not  to  be  met  with  every  day  "  :  he  ought  to  be 
si)ecially  trained,  and  the  Centre  is  taking  steps  to  carry  out 
such  training.  The  experience  of  the  Gas  Promotion  Centre 
is  directly  applicable  to  the  supply  of  electricity  also,  and  we 
commend  tliis  example  of  successful  collective  effort  and 
enterprise  to  the  notice  of  British  central  station  managers. 


It  was  reported  a  short  time  ago  that 

T,    ^       ,  an    Italian-Argentine    company    was     in 

Baenos  Arres.  .    .  °  '     • 

negotiation  with  the  Buenos  Avres  mum- 

cipal  authorities  with  a  view  to  obtaining  a  concession  for  the 

supply  of  light   and  power  in  that  city.      As  the  largest 

supply  undertaking  in  the  Argentine  capital,  although  not 

possessing  an  absolute  monopoly,  the  German  Transmarine 

Electricity  Co.  became  somewhat  disturbed  at  the  prospect 

of  possible  competition,  and  addressed  a  memorial  to  the  city 

authorities  on  the  subject.      It  was  pointed  out  that   the 

company's  charges  for  light  and  power  in   1015,  when  the 
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contemplated  rival  would  be  able  to  start  a  supply,  would  be 
actually  lower  than  the  prices  proposed  by  the  Italo-Argen- 
tina  company,  and  it  was  therefore  submitted  that  no  com- 
mercial basis  existed  for  the  authorisation  of  the  latter. 
Before  sufficient  time  had  elapsed  for  the  consideration  of 
the  memorial,  a  fresh  rival  appeared  in  the  form  of  the 
existing;  Lacro/.e  Tramways  Co.,  which  has  suddenly  dis- 
covered a  clause  in  its  concession  which  permits  the  conipaiiy 
to  furnish  energy  for  lighting  and  industrial  lairposos  both 
in  the  cily  and  the  province  of  Buenos  Ayres.  At  present 
the  tramway  company  supplies  power  for  the  operation  of 
its  tramways,  and  is  engaged  in  extending  its  works  so  as  to 
be  able  to  deal  with  the  concession  which  the  company 
obtained  a  year  ago  for  the  construction  of  underground  rail- 
ways in  Buenos '  Ayres.  The  comijany  has  secured  the 
authority  of  the  National  Government  to  carry  into  effect 
the  hitherto  unexercised  clause  for  supply  for  public  and 
private  i>urposes,  and  it  only  remains  for  it  to  arrange  with 
the  municipal  authorities  in  regard  to  the  laying  of  cables, 
but  the(TOvernnicnt  stijailates  that  the  conditions  are  not  to 
hinder  the  working  of  the  clause  in  (juestion. 


TiiK  Aix-la-Chapelle  Chamber  of  Com- 

The  Monopoly    merce  raises  this  question   in   its  annual 

Question  ^.^  ^^^^  ^^^.^      ji^^g  ^^  ^.j^^,      j^^  ^1^^, 

in  Germany.     „  ^     ,  ^  ,   ,  .  , 

first  place,  it  is  stated  that  notwithstanding 

the  efforts  put  forward  by  the  special  electrical  firms 
and  the  Union  of  Installation  Firms  to  combat  the 
monopolistic  endeavours  of  the  large  firms  in  instailati9n 
work  and  the  supply  of  materials  for  the  construction 
of  ovei'land  central  stations,  it  is  only  with  difficulty 
that  conditions  can  be  inserted  in  the  agreements  so  as 
to  exclude  a  hidden  monopoly  from  the  holders  of  the 
concessions.  A  desperate  fight  is  proceeding  in  the  elec- 
trical market  between  the  special  works  and  independent 
installation  contractors  on  the  one  hand,  and  the  large  firms 
on  the  other,  and  this  will  finally  be  decided  in  favour  of  the 
latter  unless  the  G^overnment  adopts  energetic  measures  for 
the  protection  of  the  smaller  establishments.  The  second 
problem,  to  which  attention  is  probably  directed  for  the  first 
time,  refers  to  the  aciniisition  of  leases  of  electric  supply 
works.  The  report  submits  that  offers  to  take  o\er 
municipal  or  communal  electricity  works  have  been  made  by 
the  large  firms  in  recent  times  in  the  most  varied  localities, 
and  it  is  contended  that  if  these  firms  are  able  to  secure 
a  lease  of  these  neutral  supply  works,  their  strength  will 
become  so  great  as  to  cause  the  German  industry  to  mature 
into  the  American  trust  system. 


Far  be  it  from  us  to  rejoice  over  the 
Southport       troubles   of   our   friends  ;     much    rather 
„       .    •        would  we  rejoice  with  them  in  their  pros- 
perity.     But  when  we  see  an  undertaking 
in  such  a  plight  as  that  of  the  Southport  electricity  estate. 
we  cannot  refrain  from  lamenting  that  the  Electricity  Com- 
mittee,  ignoring   our   friendly  advice,  and  seeking  only  a 
fleeting  popularity,  applied  large  sums  of  money  to  the  so- 
called  "  relief  of  the  rales,"  instead  of  first  budding  up  a 
substantial  reserve  and  depreciation  fund  to  provide  against 
those  eventualities,  which,  as  we  have  continually  pointed  out, 
sooner  or  later  were  bound  to  arise. 

Now,  the  crisis  has  arrived  ;  the  sins  of  the  municipality 
have  found  it  out.  and,  according  to  the  report  of  Mr.  S.  .1. 
Watson,  of  Bury  Electricity  Works,  who  was  appointed  by 
the  Southport  Corporation  to  investigate  the  matter,  the 
ratepayers  are  liable  for  about  £20,000  for  depreciation  in 
the  value  of  the  assets  of  the  Electricity  Depaitment. 
During  the  1  -i  years'  existence  of  the  undertaking  no  reserve 
fund  has  been  formed,  although  the  undertaking  has  been 
robbed  of  £27,000  in  aid  of  rates. 

It  is  one  of  the  chief  drawbacks  to  the  municipal  control 
of  such  an  enterprise,  that  all  questions  of  management  are 
liable  to  be  subordinated  to  party  politics  by  time-serving 


politicians,  and  the  true  interests  of  the  business  are 
sacrificed  to  the  desire  to  catch  votes.  Unfortunately,  too,  the 
punishment,  when  at  last  it  falls,  rarely  aUghts  upon  the 
true  culprits,  though  those  who  take  up  the  reins  and 
allow  so  rotten  a  policy  to  continue  are,  no  doubt,  as  blame- 
worthy as  the  original  sinners.' 

We'  cordially  endorse  the  views  expressed  by  Mr.  Watson, 
and  agree  with  him  that  depreciation  should  be  provided 
for  each  year  without  fail,  even  if  the  doing  so  involves  a 
conl rilmtion  fiom  the  rates.  We  have  consistently  main- 
taineci  this  principle  for  very  many  years,  and  have  suffered 
much  abuse  in  c-onsequencc  thereof ;  but  it  is  now  generally 
recognised  that  the  policy  we  advocate  is  sound  and  in  the 
best  interests  of  electricity  supply  undertakings,  and  we 
trust  that  those  who  still  hold  out  against  it  will  take 
speedy  warning  from  such  cases  as  that  of  Southport — 
which,  bv  the  wav.  docs  not  stand  alone. 


NOTES    FROM    CANADA. 


[KKOM    (Jl'K    Sl'Kf'lAL   CORRESPONDENT.] 


Ix  the  Province  of  Saskatchewan  the  towns  of  Hnmbolt  and 
Canora  have  recently  decided  to  spend  £(;,00(t  and  £4,000 
respectively  in  establishing  electric  lighting  plants,  while  in 
Kegina  it  is  proposed  to  spend  some  £120,000  on  improve- 
ments to  the  municipal  tramway  system. 

The  Western  Canada  Power  (,'o.,  it  is  reported,  has  secured 
a  contract  for  the  supply  of  40,000  u.p.  to  the  British 
Columbia  Electric  Railway  Co.,  and  probably  extensions  to 
the  plant  of  the  former  company  will  be  required. 

It  is  reported  in  the  daily  papers  that  owing  to  the 
immense  amount  of  water  power  available,  it  is  not 
improbable  that  at  some  future  time  the  motive  power  for 
the  Hudson  Bay  liailway  will  l)e  electricity.  Tenders  for 
the  construction  of  the  last  section  of  this  line,  viz.,  that 
reaching  to  the  seaboard,  are  already  in  the  hands  of  the 
fiovernment.  A  more  extended  plan  for  the  utilisation  of 
the  water-powers  mentioned  above  is  also  proposed.  This  is 
to  supply  jx)wer  to  the  Western  Provinces  in  very  much  the 
same  manner  as  is  being  done  in  Ontario  by  the  Hydro- 
Electric  Power  Commission. 

The  Ontario  Commission  just  referred  to  has  recently 
been  devoting  a  good  deal  of  time  and  energy  to  educating 
farmers  in  the  many  ways  in  which  electricity  may  be  of 
service  to  them. 

The  Chairman  (the  Hon.  Adam  Beck)  is  very  enthu- 
siastic in  this  matter,  and  is  of  the  opinion  that  the  use  of 
electricity  on  the  farm  will  go  far  to  solve  the  labour  pro- 
blem, which,  out  here,  is  a  serious  one,  owing  to  the  diffi- 
culty of  obtaining  help  and  the  consequent  high  wages.  A 
special  motor-wagon  has  lieen  equipped  by  the  Commission 
recently,  and  by  its  means,  on  a  number  of  farms,  a  prac- 
tical demonstration  of  what  electricity  can  do  for  the  farmer 
has  been  given.  Threshing,  pumping,  ironing,  cooking  and 
heating  ha\e  all  been  demonstrated,  and  a  good  deal  of 
interest  has  been  aroused  in  agricultural  circles.  In  addition 
to  this,  the  Canadian  National  Exhibition,  a  few  particulara 
of  which  appeared  in  these  notes  some  time  ago,  afforded  an 
opportunity  for  an  exhibit  of  various  electrically-operated 
farming  and  domestic  appliances. 

It  is  probable  that  this  effort  on  the  part  of  the  Com- 
mission will  be  watched  by  many  communities  outside  of 
Ontario  with  great  interest,  and,  if  it  turns  out  successfully, 
will  be  copied  in  many  places. 

News  from  Ottawa  states  that  a  claim  has  been  filed 
against  the  Hydro-Electric  Power  Commission  for  about 
£600,000  for  damages  arising  ont  of  the  expropriation  of 
the  Chats  Falls  property.  The  cost  of  this  property  to  the 
owners  was  about  £400"  a  few  years  ago.  The  Commission 
intends  to  utilise  the  falls  for  power  purposes  ;  according  to 
the  Conservation  Commission,  there  is  a  possible  development 
at  this  point  on  the  Ottawa  River  of  58,000  H.P.,  and  with 
regulated  water  and  a  canalised  river,  of  150,000  H.P.  The 
available  head  is  48  ft. 
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THE    BRITISH    ASSOCIATION.-IV. 


The  Fery  Bomb  Calorimeter. 

By    Robert    S.    Whipple,    M.I.E.E. 

(Section  G.      Ahstract.) 

The  instrument  which  T  briiifj  to  your  notice  is  one  designed  by 
Prof.  C.  F^ry,  of  the  Ecole  Municipals  de  Physique  et  de  Chimie, 
Paris.  It  is  not  dissimilar  to  the  well-known  Mahler  calorinieter, 
with  the  exception  that  the  bomb  is  much  lighter  and  there  is  no 
water  jacket.  Fig.  2  shows  the  construction  of  the  instrument. 
The  bomb  A,  in  which  combustion  takes  place,  is  a  cast-iron  vessel 
weighinf?  about  1  kg.  and  having  a  capacity  of  about  250  cb.  cm. 
It  is  supported  by  two  constantan  disks,  K  and  K,  about  1  mm.  in 
thickness,  the  disks  being  soldered  both  to  the  bomb  and  to  the  brass 


surrounding  vessel  B.  The  cover  of  the  bomb  is  held  in  position  by 
means  of  the  collar  (shown  in  section),  which  fits  over  the  top  of 
the  bomb  in  a  somewhat  similar  manner  to  that  in  which  a  breech 
fits  a  modern  gun.  The  coal  to  be  tested  is  placed  on  the  small 
tray  c,  and  is  ignited  by  means  of  a  piece  of  cotton  resting  on  the 
nickel-chromium  heating  wire  connecting  the  two  terminals  in  the 
cover,  the  latter  being  connected  to  the  battery  p.  Oxygen  at 
200-lb.  pressure  is  introduced  into  the  bomb  through  the  needle- 
valve  J). 

Thermo-couples  made  of  constantan  (an  alloy  of  copper  and 
nickel)  and  iron  are  largely  employed  commercially,  giving  an 
E.M.P.  of  about  40  micro- volts  per  degree  Centigrade.  In  this  in- 
strument the  constantan  disks  and  the  bomb  act  as  a  thermo- 
couple, the  iron  of  the  bomb  forming  the  hot  junction,  the  brass 
surrounding  vessel  the  cold  one.  The  E.5I.F.  thus  generated  is 
measured  by  the  voltmeter  v. 

In  the  Mahler  calorimeter  the  weight  of  the  bomb  is  about 
3'6  kg.  and  the  weight  of  the  water  is  about  2  5  kg.  ;  in  the 
Fery  instrument  the  weight  of  the  bomb  is  only  1  kg.  a,nd  there 
is  no  water,  so  that  its  water  equivalent  is  in  comparison  very 
small.  As  a  result,  the  temperature  rise  due  to  the  combustion  of 
0'5  gramme  of  coal  is  20°  C,  as  compared  with  2°  C.  in  the  older 


Convection  currents  are  not  easily  established  in  a  closed  space. 
When  established,  the  heat  lof  ses  due  to  this  cause  are  approximately 
proportional  to  the  square  of  the  difference  in  temperature  between 
the  bomb  and  the  surrounding  air. 

The  lossps  due  to  radiation  at  the  comparatively  low  temperature 
to  which  the  bomb  is  heated  are  very  small.  In  the  small  range  of 
temperature  (not  more  than  30°  C.)  Newton's  law  of  cooling  must 
be  an  excellent  first  approximation  ;  this  means  that  the  rate  at 
which  heat  passes  by  radiation  from  the  walls  of  the  bomb  to  the 
surrounding  vessel  is  practically  proportional  to  the  difference 
between  the  temperatures  of  these  two  bodies.  The  losses  due  to 
convection  and  radiation  are  negligible  as  compared  to  those  due 
to  conduction. 

The  coal  under  examination  is  placed  on  a  small  tray  in  the 
bomb,  the  latter  being  filled  with  oxygen  at  about  200  lb.  pressure. 
The  coal  is  fired  electrically,  the  maximum  tfniperature  rise  on 
the  galvanometer  taking  place  about  IJ  minutes  after  ignition. 
Experiments  show  that  the  gas  pressure  can  be  varied  from  150  lb. 
to  250  lb,  and  the  weight  of  coal  burnt  from  02  to  07  gramme, 
without  any  difference  in  the  results  obtained.  The  instrument 
is  standardised  by  burning  either  sugar,  carbon,  or  standardised 
coal  briquets,  the  calorific  values  of  which  are  known. 

Experiments  have  been  made  with  materials  of  largely  differing 
calorific  values,  and  the  results  have  been  found  to  agree  excellently 
amongst  themselves.  The  deflections  of  the  galvanometer  are 
proportional  to  the  calories  dissipated  in  the  bomb.  In  the  case  of 
the  instrument  tested  the  dissipation  of  100  calories  gives  rise  to  an 
E.M.F.  of  105  microvolts,  and  this  value  per  100  calories  is  found  to 
he  practically  constant  up  to  10,000  calories. 

As  now  constructed,  the  bomb  is  made  of  cast-iron  unprotected 
by  any  lining  such  as  enamel  or  platinum.  There  should  be  no 
difficulty  in  fitting  such  a  protective  device,  the  only  drawback 
lieing  that  such  arrangements  are  apt  to  introduce  temperature  lag. 
The  calorific  value  of  paraffin  or  petrol  is  determined  iri  the 
manner  originally  suggested  by  Dr.  Rosenhain,  viz.,  by  soaking  a 
wad  of  filter  paper  (which  has  l)een  weighed  and  the  calorific  value 
of  which  is  known)  in  the  liquid  under  test.  The  sample  is  then 
weighed,  being  suspended  by  a  cotton  thread  which  is  afterwards 
hooked  on  to  the  electric  ignition  wire  of  the  calorimeter.  In  the 
case  of  petrol  or  liquids  which  evajiorate  rapidly  a  piece  of  tinfoil 
(the  calorific  value  and  weight  of  which  has  also  been  determined) 
is  wrapped  round  the  saturated  wad. 

The  scale  of  the  galvanometer  is  divided  in  millivolts,  and  also 
in  calories  on  the  assumption  that  a  sample  weighing  0'5  gramme 
has  been  burnt.  There  is  thus  no  necessity  to  determine  the  water 
equivalent  of  the  calorimeter  nor  to  read  the  rise  in  temperature 
(as  is  usually  done)  ;  the  calorific  value  of  the  coal  is  found  by  a 
single  obaervation.  A  slide  rule  will  readily  convert  the  values 
obtained  if  a  slightly  different  weight  of  coal  has  been  used.  It 
will  be  found  that  if  the  sample  of  coal  has  been  weighed  pre- 
viously a  complete  experiment  can  be  made  in  less  than  five  minutes. 
The  instrument  is  easy  to  handle,  there  are  no  fragile  parts,  and 
it  is  essentially  a  practical  tool. 


Fig.  2. 


instrument.  The  pointer  galvanometer  employed  gives  approxi- 
mately a  deflection  of  60  mm.  for  800  microvolts  (20°  C),  so  that 
it  is  possible  to  estimate  the  temperature  rise  to  within  0  2°  C.  or 
to  sjn  of  the  total  rise  in  the  temperature  of  the  bomb.  The 
simplicity  of  this  method  of  reading  the  temperature  as  compared 
with  the  difficulty  of  reading  finely  divided  mercury  thermometers 
will  be  appreciated  by  all  who  have  worked  with  the  latter. 
The  loss  of  heat  from  the  bomb  is  due  to  three  causes  : — 

1.  Conduction  along  the  constantan  disks. 

2.  Convection  by  the  air  currents  in  the  space  surrounding  the 
bomb  :  and 

3.  Radiation  from  the  walls  of  the  bomb  to  the  surrounding 
shell. 

Considering  the  first  cause — conduction  would  simply  tend  to 
lower  the  temperature  to  which  the  bomb  would  rise  if  the  sup- 
porting disks  were  non-conductors.  The  rate  of  loss  of  heat  by 
conduction  may  be  assumed  to  be  proportional  to  the  difference  in 
temperature  between  the  centre  and  circumference  of  the  disks. 


The  Scientific  Theory  and  Outstanding  Problems  of 
Wireless  Telegraphy. 

Discussion. 
(Concluded  from  pa//e  409.) 
Dh.  W.  H.  Eccles  summarised  a  long  communication  describing 
some  of  the  outstanding  phenomena  met  with  in  the  transmission 
of  electric  waves,  artificial  and  natural,  over  great  distances,  and 
examining  how  far  they  might  be  explained  on  the  hypothesis  of 
refraction  or  reflection  of  electric  waves  by  masses  of  ionised  air. 
The  favourable  influence  of  the  ionisation  of  our  atmosphere  by 
the  sun  on  the  propagation  of  electric  waves  round  the  globe  was 
first  drawn  attention  to  in  a  paper  read  in  June  last  before  the 
Royal  Society  by  Dr.  Eccles,  in  which  he  showed  that  the  presence 
in  the  atmosphere  of  charged  ions  of  molecular  magnitude  pro- 
duced such  alterations  of  the  velocity  of  electric  waves  through  the 
medium  as  would  have  appreciable  effect  on  waves  that  travelled  over 
long  distances.  Ions  of  various  sizes  were,  no  doubt,  produced  by 
solar  radiation.  The  researches  of  Leonard  and  Ramsauer  especi- 
ally had  proved  that  ultra-violet  light  had  a  direct  action  on  air, 
and  that,  in  particular,  electrical  carriers  of  molecular  size  were 
generated  with  absorption  of  light.  These  carriers,  besides,  had  not 
nearly  so  great  a  power  of  causing  condensation  of  water  vapour  as 
had  the  "condensation  nuclei,"  usually  uncharged,  which  were  pro- 
duced simultaneously  and  independently  and  with  comparatively 
small  absorption  of  light.  These  uncharged  condensation  nuclei 
were  formed  only  where  there  was  water  vapour,  which  probably 
implied  only  at  low  levels  of  the  atmosphere,  and  had  insignificant 
effect  on  the  velocity  of  electric  waves,  while  the  electrical  carriers, 
which  he  assumed  were  found  abundantly  at  high  levels  where 
the  solar  radiation  was  still  unweakened  by  absorption,  had  great 
influence  on  the  velocity  of  propagation. 

The  concentration  of  the  ions  due  to  solar  radiation  must  increase 
as  distance  from  the  earth  increased,  and  it  was  not  unreasonable 
to  assume  that  practically  all  the  ions  in  the  middle  parts  of  the 
atmosphere  were  due  to  solar  radiation.  A  consequence  of  this  was 
that  the  velocity  of  electric  waves  would  increase  as  height  above 
the  earth  increased.  It  followed  that  a  nearly  vertical  wave  front 
would  tilt  forward  as  it  travelled  horizontally  through  the  middle 
portion  of  the  atmosphere,  or,  in  other  words,  a  ray  travelling 
nearly  horizontally  in  the  middle  atmosphere  would  follow  a  tra- 
jectory curved  in  the  same  sense  as  the  earth's  surface.  In  the 
lower  atmosphere,  where  the  ionisation  and   its  rate   of   variation 
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with  heitfht  were  flmall,  the  ray  mi){ht  not  be  bent  appreciably, 
ThiiB,  an  electric  ray  utartinfr  from  a  point  of  the  earth'n  surface 
in  a  direction  inclined  sliifhtly  upward,  would  pursue  a  8trai|»ht 
path  in  the  lower  atmosphere  and  a  nlichtly  bent  path  with  its 
concavity  downward  in  the  middle  atmosphere.  If  its  curvature 
here  was  on  the  average  greater  than  that  of  the  Rlobe,  the  ray 
would  be  turned  down  to  the  lower  atmosphere,  and  attain  traverse 
a  straight  line  ;  but  in  the  other  event  it  went  farther  and  farther 
from  the  earth's  surface  and  was  lost  to  us. 

It  was  obvious  that,  at  or  above  any  particular  place  on  the 
earth's  surface,  the  ionisation  in  the  middle  and  lower  atmosphere 
increased  up  till  noon  and  diininishrd  after  noon.  At  ounset  most 
of  the  ions  formed  by  the  sun  would  disappear  rapidly  by  recom- 
bination, and  this  would  leave  the  atmosphere  un-ionised  except  in 
BO  far  as  local  electromotive  force  mitht  have  sifted  positive  from 
negative  ions  during  the  day.  At  sunrise  there  would  be  great 
formation  of  ions.  Thus,  at  the  boundary  of  light  and  darkness  in 
the  atmosphere,  there  was  a  more  or  lees  abrupt  change  in  the 
electrical  conditions  of  the  medium  through  which  waves  had  to 
pass.  This  region  of  twilight  might  be  expected  to  have  a  much 
greater  influence  on  the  propagation  of  waves  coming  from  &  great 
distance  than  on  that  of  waves  coming  from  distances  which  were 
not  large  compared  with  the  height  of  the  well-ionised  layers. 

Scarcely  any  of  the  phenomena  to  be  described  coulil  be  explained 
without  assuming  that  there  existed  in  our  atmosphere  some  per- 
manentlv  i-mised  upper  layers  capable  of  rttlecting  electric  waves. 
This  hv|iiilhesis  was  put  forward  by  Heaviside  in  IHOO,  but  hail  as 
yet  not  been  supported  by  any  direct  evidence.  Besides  the 
implicit  evidence  in  favour  of  the  hypothesis  scattered  through  this 
communication.  Dr.  Kccles  adduced  some  considerations  from  ([uite 
another  quarter.  In  litOl  .Newcomb  made  photometric  measure- 
ments in  America  of  the  total  light  received  at  the  earth's  surface 
from  a  clear  sky  on  a  moonless  night,  and  compared  it  with  the 
sum  total  of  the  measured  light  from  the  stars.  He  discovered 
that  the  light  actually  received  greatly  exceeded  that  from  the  stars. 
This  result  had  becnccmfirmed  by  other  observers,  notably  in  1907-8 
in  Holland,  by  Vntema,  who  found  the  extra  light  to  be  perceptibly 
greater  near  the  hori/.on  than  at  the  zenith.  Yntema  suggested 
in  19011  that  the  extra  light  might  be  due  to  a  sort  of  permanent 
aurora  in  the  upper  atmosphere.  It  was  well  known  that  W.  W. 
Campbell  showed  in  IX'.io  that  the  green  auroral  line  X  5,770  could 
be  seen  on  clear  moonless  nights  in  any  part  of  the  sky.  This 
extra  light  had  lately  been  measured  on  Mount  Whitney  by  Abbott 
(August,  1910),  with  results  similar  to  the  preceding.  Discu.«sing 
this  "earth  light,  "  as  it  was  called.  Dr.  W.  J.  Ilumnhreys,  in  the 
Axtro/i/n/xiiiil  Jiiiirniil  of  May,  191:;,  put  forward  and  supported 
plausibly  the  new  suggestion  that  th(t  outermost  layers  of  our 
atmosphere  were  kept  permanently  ionised  by  bombardment  with 
dust  of  cosmical  origin.  An  ionised  upper  layer  such  as  this  was 
exactly  what  was  demanded  by  many  of  the  facts  of  wireless 
telegraphy  ;  but  it  was  very  doubtful  whether  Humphreys'  views 
would  be  admitted  by  students  of-terrestrial  mognetism. 

In  a  very  important  discussion  of  the  degree  of  conductivity 
required  in  the  upper  atmosphere  to  justify  his  theory  of  the 
diurnal  variations  of  terrestrial  magnetism.  Prof.  Schuster  arrived 
at  a  conductivity  of  the  order  10~'^  electromagnetic  units  at  heights 
about  100  km.  On  this  basis  in  the  daytime  the  downward 
refraction  of  electric  rays  at  the  respective  heights  named  would 
be  so  sharp  as  to  be  tantamount  to  reflection.  Much  lower  con- 
ductivity than  that  demanded  by  Prof.  Schuster  might  suffice  to 
produce  beneficial  bending  of  long  waves  round  the  earth  by  ionic 
refraction  in  the  day. 

Turning  to  the  phenomena  that  had  up  to  the  present  been 
revealed  by  long-distance  transmission,  the  prime  fact  was  the  dis- 
covery by  Marconi  in  1902  of  the  difference  between  day  and  night 
signalling.  He  found  that  signals  which  were  readable  at  night  up 
to  2,000  miles  across  the  Atlantic  were  not  readable  in  daylight 
beyond  800  miles.  The  author  explained  this  by  supposing  that  at 
night  the  permanently  ionised  upper  atmosphere  acted  as  a 
reflecting  surface  somewhat  in  the  manner  of  a  whispering  gallery, 
while  in  the  day  it  was  put  out  of  action  by  the  ionised  middle 
atmosphere. 

Another  phenomenon  was  first  brought  prominently  into  public 
notice  by  P.  E.  Schwartzhaupt  in  the  Elekiruterhniiche  Ze'tt- 
a-hrift  of  February  3rd,  1910,  though  it  had  been  previously  well 
known  to  wireless  telegraph  engineers.  During  a  voyage  from 
Xaples  to  Genoa  and  from  Genoa  past  Gibraltar  to  the  English 
Channel,  he  measured,  roughly,  the  intensity  of  certain  noon  and 
midnight  signals  from  the  Telefunken  station  at  Norddeich.  The 
fact  brought  out  very  clearly  in  these  observations  was  the  pro- 
found effect  of  mountains  on  waves  of  frequency  of  the  order 
1,000,000  per  second  during  the  daytime. 

Similar  observations  had  been  made  in  various  parts  of  the 
world. 

It  was  now  common  engineering  knowledge  that  the  evil  effect  of 
hilly  country  on  day  signals  was  very  much  less,  being  sometimes 
almost  negligible  on  waves  of,  say,  frequency  100,000,  than  those  of 
frequency  1,000,000.  How  were  these  truths  to  be  accounted  for  .' 
It  was  only  necessary  to  apsume  that  in  the  night  the  Heaviside 
layer  reflected  waves  of  all  frequencies  equally  well ;  that  the  sky  was, 
in  an  electrical  sense,  lighted  up  by  the  radiation  from  the  sending 
station  and  sent  rays  into  the  valleys  beyond  the  mountains,  the 
effectiveness  of  the  transmission  being  greater  when  the  stations 
were  not  too  close  under  the  hills.  In  the  day  the  ionised  middle 
atmosphere  veiled  the  reflecting  layer,  and,  to  some  extent,  refracted 
the  waves  over  the  mountains.  This  refraction  was  100  times  more 
potent  with  a  frequency  of  100,000  than  with  a  frequency  of 
1,000,000. 

The  transition  from  day  to  night  conditions  marked  out  a  period 
of  the   greatest   interest.     The   facts  given  by   Marconi  were  as 


follows  :  Waven  of  length  about  4,000  m.  (75,000  frequency),  crocs- 
Ing  the  Atlantic  from  west  to  east,  yielded  strong  and  steady  signals 
all  day  at  Clifden,  which  gradually  weakened  after  euncet  at 
Clifden,  till  a  minimum  strength  was  reached  al)Out  U  houre  after 
sunset.  The  signalu  at  Clifden  then  gradually  increased  in  intensity 
till  after  sunset  at  Cape  Breton,  when  they  attained  a  maximum 
which  was  occasionally  very  high.  During  the  night  they  were 
very  variable  in  strength,  flickering  from  very  weak  to  very  strong. 
Slightly  before  sunrise  at  Clifden,  the  signals  grew  stronger,  and 
sometimes  passed  quickly  to  a  high  maximum  They  dwindled 
to  a  marked  minimum  about  two  hours  later,  and  then  returned  to 
the  normal  day  strength.  The  facts  brought  out  by  measurements 
on  the  Clifden  signals  received  at  the  author's  laboratory  in  London 
were  as  follows  :  During  the  day,  signals  ^ere  weak  and  not  very 
steady  ;  during  twilight,  they  sank  tea  minimum  intensity  at  about 
20  minutes  after  sun>et  at  London — that  is,  when  the  sun  waa 
setting  at  a  place  half-way  between  London  and  Clifden.  After 
other  and  erratic  fluctuations  in  strength,  they  kept  increasing  in 
intensity  till  well  after  sunset  at  Clifden.  Sometimes  at  about  10 
minutes  after  that  sunset,  there  came  a  short  interval  filled  with 
huge  flutteriiigs  of  signal  strength,  the  sounds  in  the  telephones 
alternating  from  faint  to  loud  with  great  rapidity,  just  as  if  the 
medium  conveying  the  signals  were  stirred  with  a  vast  commotion  ; 
and  then  the  signals  quickly  settled  to  their  normal  night  strength, 
which,  it  must  be  noted,  was  always  greater  than  their  normal  day 
strength.  Similar  phenomena,  less  pronounced,  might  be  witnessed 
at  sunrise. 

It  would  be  well  to  offer  an  explanation  of  these  pheuomeno. 
In  the  first  place,  it  was  clear  that  when  at  sunset  the  rotation  of 
the  earth  carried  a  region  of  the  middle  or  upper  atmosphere  out  of 
the  sunlight,  recombination  of  ions  must  take  place  on  a  vast 
scale.  Similarly,  at  sunrise  formation  of  ions  would  take  place. 
The  regions  in  which  these  changes  were  occurring  formed  a  great 
circular  belt  round  the  globe  which  was  inclined  to  the  meridian  at 
an  angle  depending  on  the  season.  This  belt  of  electrical  disturb- 
ance was,  of  course,  perpetually  revolving  round  the  globe.  The 
ionisation  occurring  in  the  sunrise  half  of  the  belt,  and  the  recom- 
bination occurring  in  the  sunset  half,  might  both  be  expected  to 
take  place  with  some  degree  of  irregularity  even  in  a  still  atmos- 
phere, with  the  result  that  patches  or  banks  of  ionised  air, 
analogous  to  the  banks  of  fog  met  at  sea,  would  transiently  over- 
hang the  parts  of  the  earth's  surface  that  were  in  dnsk.  It  was 
probable  that  the.«e  irregularities  were  greater  in  the  sunset  half  of 
the  belt  than  in  the  other,  for  it  was  not  unlikely  that  considerable 
separation  of  ions  of  opposite  sign  might  take  place  in  the  course 
of  the  day  under  local  electromotive  forces.  In  any  event,  the 
effect  of  such  patches  of  heterogeneously  ionised  air  on  waves  pro- 
pagated through  the  region  was,  in  view  of  the  connection  between 
the  velocity  of  the  waves  and  the  concentration  of  the  ions,  to 
produce  scattering  by  repeated  refractions.  Hence  it  was  to  be 
expected  that  the  regularity  of  transmission  through  the  steady 
ionised  horizontal  strata  of  the  illuminated  air  would  be  greatly 
disturbed  by  the  arrival  of  the  twilight  transitional  patches,  with 
the  ultimate  consequence  that  the  signal  sounds  heard  in  the 
receiving  telephones  would  be  weakened.  The  author  s  own 
observations  on  the  influence  of  ordinary  clond  on  signals  proved 
that  the  ionically  turbulent  belt  was  above  the  ordinary  clond  level, 
and  thus  it  might  be  regarded  as  a  sort  of  curtain  enringing  the 
earth  and  occupying  the  middle  atmosphere  without  reaching  the 
lower.  It  affected,  therefore,  the  trajectories  of  waves  received 
from  great  distances,  and  not  those  from  small. 

In  the  language  of  this  hypothesis.  Dr.  Eccles  expressed  these 
facts  of  trans-Atlantic  telegraphy  by  saying,  first,  that  during  the 
day  refraction  in  the  ionised  middle  atmosphere  bent  some  of  the 
rays  from  (ape  Breton  directly  to  Clifden,  perhaps  with  absorption  ; 
second,  that  after  sunset  at  Clifden,  but  before  sunset  at  Cape 
Breton,  the  radiation  from  the  latter  was  refracted  along  a  curved 
trajectory  in  the  part  of  the  middle  atmosphere  still  illuminated, 
penetrated  the  twilight  belt,  anJ  was  assisted  further  round  the 
bend  of  the  earth  in  the  dark  by  the  Heaviside  layer  ;  third,  as  the 
twilight  belt  moved  westward,  it  marked  the  annihilation  of  a 
refracting  structure  in  which  propagation  was  good,  and  the 
establishment  of  a  reflecting  structure  in  which,  also,  propagation 
was  better  than  in  the  belt  itself.  There  would  be,  therefore,  a 
position  for  the  belt  that  would  bring  about  a  minimum  of  signal 
strength,  and  this  was,  in  fact,  reached  when  the  belt  was  not  very 
far  below  the  horizon  of  the  receiving  station  ;  and,  fourthly  and 
finally,  when  the  twUight  belt  had  passed  above  or  behind  the 
sending  station,  it  appeared  that  it  could  strengthen  signals  in  a 
fitful,  fluttering  way  by  a  process  of  reflection,  or,  less  probably, 
by  some  lens  like  action.  It  might  be  added  that  if  the  principle  of 
optical  reversibility  were  applicable  here,  then  signals  in  each 
direction  should  show  simultaneous  ups  and  downs  in  intensity  ; 
but  there  was  not  any  information  available  on  this  point.  Taking, 
now,  his  own  observations  on  the  propagation  from  Clifden  to 
London,  about  44ii  miles,  he  found  that  propagation  in  daylight 
was  always  worse  than  in  the  dark,  which  was  quite  contrary  to 
trans- Atlantic  experience  ;  and  he  might  interpret  this  as  showing 
that  the  Clifden  radiation  passed  in  daylight  high  above  places  at 
distances  like  400  miles  to  descend  again  at  distances  of  1,000  or 
2,000  miles.  'When  the  twilight  belt  passed  behind  Clifden  there 
were  great  fluctuations  in  intensity,  possibly  due  to  reflections,  just 
as  in  the  trans- Atlantic  case.  All  these  remarks  on  sunset  phe- 
nomena might  now  be  translated  into  corresponding  statements 
about  sunrise.  ...         i    i 

The  natural  electric  waves  that  diverge  from  lightning  strokes 
or  other  atmospheric  discharges,  often  travel  long  distances  over 
the  globe,  and  therefore  exhibit  the  effect  of  the  twilight  belt. 
These  natural  electric  wave  trains  make  themselves  evident  in 
wireless  telegraph  apparatus  by  knocking  or  clicking  sounds  in  the 
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operators'  telephones.  These  strays  as  they  are  called  for  short, 
are  in  our  latitude  usually  more  frequent  at  night  than  in  the  day, 
both  at  land  stations  and  at  ship  stations,  and  near  sunrise  and 
sunset  the  day  conditions  merge,  of  course,  into  the  night  condi- 
tions. The  transition  at  sunset  was  carefully  observed  by  Dr. 
Eccles  during  passages  across  the  .\tlantic  in  the  summer  of  19ii!i. 
It  was  found  that  the  transition  was  usually  abrupt  and  at  about 
10  minutes  after  sunset.  In  Xovember,  I'.IO'J,  he  started  mnking 
records  of  the  strays  received  near  sunset  at  his  laboratory  in 
London,  and  immediately  came  across  a  remarkable  phenomenon, 
■which,  it  turned  out,  hai>pened  also  at  dawn.  Stalling  to  listen 
about  a  (juarter  of  an  hour  before  .sunset  on  a  favourable  afternoon 
ill  late  autumn  or  winttr,  the  strays  heard  in  the  telephones  wfre 
few  and  feeble,  as  they  had  been  all  day  ;  then  at  five  minutes  after 
sunset  a  change  tet  in,  the  strays  flowly  got  rather  fewer  and 
feebler,  till  at  10  minutes  after  sunset  a  sudden  distinct  lull 
oocnn-ed  and  lasted  perhaps  a  minute.  Often  at  thi^  period  there 
was  a  complete  and  impressive  silence.  Then  the  strays  began  to 
come  again,  they  (luiekly  gained  in  number  and  force,  and  in  the 
course  of  a  few  minutes  they  settled  down  into  the  steady  stream 
of  strong  strays  proper  to  the  night.  The  lull  was  sometimes  very 
pronounced,  and  sometimes  there  was  no  lull  at  all,  but  merely 
the  change  from  one  condition  to  the  other.  The  latter  seemed  to 
be  the  more  usual  event  at  dawn.  He  believed  that  most  of  the 
strays  in  temperate  latitudes  had  their  origin  during  the  cold 
season  in  the  tropics,  and  that,  in  consequence,  the  bulk  of  those 
arriving  at  his  laboratory  in  London  came  from  a  southerly  direc- 
tion. In  this  case  they  had  to  traver.se  the  twilight  belt  of  elec- 
trically-disturbed air  very  obliquely,  with  the  result  that  he 
observed  a  short-lived,  but  very  complete,  cesEation  of  strays 
while  the  belt  passed  approximately  over  London.  In  the  same 
paper  he  attributed  the  relative  feebleness  of  the  day  strays  to  dis- 
persion occurring'  in  the  ionised  middle  atmosphere  with,  possibly, 
absorption.  This  stray  minimum  had  been  independently  dis- 
covered and  investigated  by  Dr.  Marconi  and  his  research  staff. 

During  the  progress  of  the  solar  eclipse  of  April  17th  last  a 
record  was  made  of  the  strays  received  at  the  author's  laboratory 
in  London.  The  results  agreed  with  the  deduction  already  drawn 
from  the  stray  minimum  at  sunset ;  and,  taking  it  as  an  established 
fact,  they  might  conclude  from  these  eclipse  observations  that  the 
re-combination  of  the  atmospheric  ions  on  the  grand  scale  proceeded 
much  more  rapidly  than  the  making  of  ions  ;  which  in  its  turn 
threw  light  on  the  fact  that  the  sunset  stray  minimum  was  more 
marked  than  that  occurring  at  dawn.  Marconi  in  his  recent  Royal 
Institution  discourse  had  pointed  out  that  the  attainment  of  extra- 
ordinary distances  was  more  common  in  the  norih-south  direction 
than  in  the  east-west  direction.  Dr.  Eccles  thought  the  cause  of 
this  lay  in  the  probable  ionic  irregularities  left  in  the  wake  of  the 
twilight  belt  as  it  passed  round  the  globe.  If  the  positive  and 
negative  ions  became  separated  to  any  extent  in  the  day,  as  was 
quite  possible,  their  complete  immediate  re-combination  at  twilight 
was  rendered  impossible,  and  therefore  patches  of  ioni.sed  air  were 
left  behind.  It  was  clear  that  these  patches  were  likely  to  have  a 
general  disposition  parallel  to  (hat  of  the  twilight  belt  of  which 
they  were  fragments,  having  the  form  of  irregular  ribbons  that 
followed  the  meridians  more  or  less  closely  according  to  the  season. 
Their  presence  would  make  east-west  propagation  rather  more 
difficult  than  north-south.  These  floating  ribbons  or  streaks  of 
ionised  air  which  he  had  postulated  offered,  if  they  really  existed,  an 
easy  explanation  of  the  perpetual  variations  in  strength  of  long- 
distance signals  during  the  night.  Indeed,  on  listening  to  the 
rising  and  falling  of  intensity  on  a  bad  night,  it  was  impossible  to 
resist  the  thought  that  colossal  semi-transparent  screens  were  being 
moved  about  between  the  sending  station  and  the  listener. 

There  seemed  to  be  no  doubt  that  signals  passed  badly  through  an 
area  in  which  a  great  storm  was  raging.  It  was  obvious  that  violent 
winds  might  destroy  the  uniformity  of  the  electrical  stratification 
of  the  middle  atmosphere  in  the  day,  and  might  similarly  affect  the 
position  and  condition  of  the  upper  reflecting  layer. 

The  last  phenomenon  he  need  refer  to  in  this  section  was  the 
effect  of  the  auror.-i  on  the  propagation  of  waves.  Mr.  C.  H.  Taylor 
worked  with  some  stations  of  the  American  Marconi  Co.  near  the 
Arctic  circle  some  years  ago  throughout  three  winter  months.  He 
found  that  the  aurora  exercised  a  most  profound  effect  on  signals, 
and  always  a  favourable  one.  Sometimes  when  signals  were  too 
bad  to  read,  the  arrival  of  an  aurora  instantly  brought 
good  communication.  The  effects  were  greatest  when  the 
aurora  extended  lall  round  the  zenith.  Since  then  it  had  been 
rematkid  that  even  as  far  south  as  Montreal,  freak  ranges 
were  most  common  on  nights  of  brilliant  auroral  displays.  If 
it  were  permissible  to  identify  the  upper  conducting  layer  of 
Ileavi^ide  with  the  strata  in  which  the  aurora  formed,  this  connec- 
tion between  auroia-  and  signals  proved  positively  that  the  upper 
layers  did  come  strongly  into  play  even  in  the  distance  of  about 
100  miles  worked  over  by  Mr.  Taylor.  The  question  of  the'height 
of  the  aurora  was  of  interest  in  thisconnection.  Stbrmer  determined 
the  height  photographically  as  varying  from  40  km.  to  370  km. 
Accepting  this,  it  seemed  to  be  proved  that  electric  waves  travelling 
100  miles  at  night  might  be  affected  by  the  stateof  affairs  in  regions 
of  the  atmosphere  more  than  2o  mi'es  high. 

Peop.  Howe,  of  the  Imperial  College  of  Science,  described  his 
method  of  teaching  the  principles  of  wireless  telegraphy  by  treating 
it  as  though  it  were  a  power  circuitwilh  a  tran'mitteras  the  source 
of  energy  and  the  receiver  as  the  motor  at  the  other  end. 

Prof.  S.  P.  Thomp.son  said  that  in  !MU,  at  Oxford,  Sir  Oliver 
Lodge  showed  them  the  wireless  transmission  of  signals  from  one 
building  to  another,  across  several  stone  walls,  and  as  Sir  Oliver's 
name  had  not  been  mentioned  in  this  discussion,  he  would 
like  to  point  out  how  absolutely  impossible  would  have  been 
the  diagrams  on  the  walls  or  the  practical  transmission   of  signals 


for  1,000  mUes  and  upwards  without  his  work.  It  was  very  un- 
desirable that  they  should  lose  sight  of  the  fact  that  Sir  Oliver 
Lodge  was  entitled  to  great  credit  for  what  had  been  accomplished 
in  long-distance  telegraphy. 

LoKD  Rayleigh,  President  of  the  Royal  Society,  said  that,  since 
he  fir^t  heard  of  the  wonderful  results  obtained  by  Mr.  Marconi 
in  signalling  across  the  Atlantic,  he  had  always  felt  there  was 
a  dilHculty  to  be  explained  that  could  not  be  explained 
so  long,  at  any  rate,  as  they  regarded  the  earth  as 
a  perfect  conductor  and  the  air  as  a  simple  dielectric. 
He  thought  that  view  seemed  now  to  be  generally  accepted,  and 
the  only  thing  was  now  to  see  in  what  direction  they  could  look 
for  an  explanation  of  signalling  round,  so  to  speak,  the  corner  of 
the  earth.  They  had  the  theory  of  Sommerfeld,  who  came  to  the 
conclusion  that  the  imperfect  conductivity  of  the  earth  facilitated 
the  curvature  of  the  waves  round  the  surface,  and  so  would  help 
towards  explaining  the  difficulty.  That  might  be  so.  For  himself 
he  would  look  along  the  lines  of  Dr.  Eccles.  It  seemed  to  him 
that  the  facts  required  some  such  explanation.  The  differences 
between  night  and  day,  and  N.  and  S.  and  E.  and  W.  signalling, 
could  hardly  be  explained  on  the  comparatively  simple  principles 
adopted  by  Sommerfeld.  It  seemed  to  him  that  these  complica- 
tions required  a  more  variable  element  than  they  could  argue  from 
the  imperfect  conductivity  of  the  earth.  They  were  very  easily 
explained  by  certain  changes  going  on  in  the  atmosphere,  and  he 
hoped  that  in  that  direction  a  complete  explanation  would 
ultimately  be  found.  There  was  one  point  which  Prof.  Fleming 
referred  to,  namely,  the  difference  found  between  the  sending  and 
receiving  antenna.  There  was  a  general  mechanical  principle, 
the  principle  of  reciprocity,  which  this  would  seem  to  contradict. 
He  thought  it  would  be  worth  while  for  those  who  were  pursuing 
these  subjects  to  try  to  make  out  more  clearly  whether  the  best 
sending  antennn'  were  not  also  the  best  receiving  antennir  as  the 
principle  of  reciprocity  would  suggest. 

Peoi'.  Kennelly,  of  Harvard,  said  he  would  confine  his  remarks 
to  conjectures  on  the  daylight  disturbance  effect,  for  which  purpose 
he  showed  a  number  of  slides.  One  showed  the  relative  intensity 
of  signals  received  at  different  hours  of  the  day  as  given  by  Dr. 
Pickard.  Another  slide  showed  the  observations  taken  more 
recently  in  the  neighbourhood  of  Boston.  What  they  wanted,  he 
said,  was  an  organised  arrangement  for  making  observations.  Up 
to  the  present  time  all  information  they  had  on  this  point  had 
been  obtained  from  amateurs,  and  not  from  professional  radio- 
telegraphists.  Amateurs  might  be  able  to  perform  very  valuable 
services  under  a  committee  of  the  association. 

PnOF.  A.  G.  Webster  remarked  that  the  difficulties  of  receiving 
were  most  easily  to  be  solved  if  they  took  the  analogy  of  sound 
which  was  conveyed  through  the  medium  of  the  air,  and  considered 
how  they  were  to  depend  on  homogeneity  if  they  were  to  have  any 
success  at  all.  How  could  the  interior  of  the  earth  be  expected  to 
be  homogeneous  throughout  thousands  of  miles  .'  He  did  not  see 
how  they  were  to  get  on  with  any  theory  which  said  nothing  about 
the  surface  conditions  in  considering  the  interior  of  the  earth.  If 
there  was  one  phenomenon  about  wireless  which  struck  one  more 
than  another,  it  was  how  good  it  was  over  the  sea  and  how  bad  over 
the  land.  The  sea  was  homogeneous.  Of  course,  the  fact  that  the 
daylight  had  such  an  effect  showed  that  there  was  a  good  deal 
going  on  above  the  surface  of  the  earth.  Prof.  Sommerfeld  had 
been  obliged  to  make  certain  approximations.  Were  these  approxi- 
mations correct  .'  Lord  Rayleigh  said  he  could  not  tell  in  two 
weeks  :  he  (Prof.  Webster)  could  not  tell  in  two  years  .'  These 
calculations  of  Sommerfeld  had  been  made  with  great  mathe- 
matical skill.  He  had  great  hopes  that  co-operation  in  the  matter 
would  lead  to  more  success  than  they  had  yet  attained. 

Ma.tob  Squire  said  there  was  a  gap  between  the  wire  art  and 
the  wireless  art  which  needed  to  be  attacked,  and  he  wished  to  call 
attention  to  some  experiments  undertaken  by  the  United  States  War 
Department  some  time  ago.  The  view  taken  in  carrying  out  those 
experiments  was  that  frequencies  below  the  present  wireless  fre- 
quencies could  be  studied  by  using  them  on  the  wires  by  means  of 
the  wireless  apparatus— iu  other  words,  using  wireless  methods  in 
conducting  experiments  on  wires.  Such  experiments  had  been  con- 
ducted, :ind  he  had  the  pleasure  of  reading  a  paper  on  the  results 
at  a  meeting  at  Chicago.  It  was  found  that  they  had  to  have  a 
source  of  sustained  oscillations,  and  for  this  purpose  a  high- 
fre<iuency  alternator  was  designed.  By  using  a  storage  battery 
they  could  have  available  oscillations  that  would  not  die  down  for 
hours  at  a  time.  Experiments  were  made  with  frequencies  of 
20,000  to  100,000  on  actual  lines.  The  first  thing  noticed  was  that 
within  this  range  the  energy  required  to  transmit  was  extremely 
small  compared  with  the  use  of  wireless  antenn.^'.  In  fact,  the 
present  antenna  system  was  ridiculously  low  in  efficiency.  The 
advantage  of  attacking  the  problem  in  this  way  was  that  experi- 
mental  data  were  easily  obtained  without  interfering  in  the  least 
with  the  ordinary  telegraphic  signals  passing  over  the  lines.  They 
had  no  trouble  with  the  daylight,  and  the  variations  of  an  air  circuit 
were  avoided. 

Db.  J.  W.  Nicholson  said  with  regard  to  Sommerfeld's  theories 
that  he  had  occasion  some  time  ago  to  go  very  carefully  through 
those  calculations.  It  was  a  difficult  matter.  There  was  one  point 
where  they  might  beat  fault.  Lord  Rayleigh  suggested  that  it  hardly 
seemed  likely  that  imperfect  conductivity  could  give  a  better  effect 
than  perfect  conductivity,  but  remarked  that  first  impressions  were 
not  always  right.  He  (Dr.  Nicholson)  was  tempted  to  believe  now 
that  it  was  a  case  where  they  were  right.  The  point  in  doubt  was 
whether  they  could  really  extend  the  analysis  to  an  actual  curved 
surface.  He  was  very  much  tempted  to  accept  Dr.  Eccles's  explana- 
tion, which  attracted  him  very  much,  and  he  thought  it  was  the 
key  to  the  greater  part  of  the  explanation. 

Mb.  S.  G.  Bkown  explained  some   experiments   he  had  carried 
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out  He  saiil  sotiietiinoB  they  could  only  Hignal  with  very  (treat 
ditlioiiUy,  and  then  all  at  onco  the  wavcn  would  brighten  up 
innrmouHly  without  any  apparent  reason.  The  difference  between 
night  and  day  aometimes  had  nothing  to  do  with  it,  and  the 
weather  had  not  changed. 

Pkok.  B.vii.Y  said  the  earth  waves  must  necessarily  cxiBt.  They 
were  part  and  parcel  of  the  Ilertzian  wavec.  In  connection,  how- 
ever, with  the  resistance  of  the  earth,  he  had  been  doing  experi- 
ments which  convinced  him  that  they  could  regard  the  earth  an  an 
imperfect  conductor.  But  ofcillationa  would  only  penetrato  some 
distance,  loss  than  .50  miles,  which,  ronipared  to  the  size  of  the 
earth,  was  a  mere  skin  etrect  i  and  at  about  Do  miles  deep  the  con- 
dufitivity  of  the  earth  increased  with  considerable  rapidity. 

I'Hoi'.  l''l.KMlNi:  said  they  had  no  existing  data  about  the  radio- 
telegraphic  condition  of  the  atmosphere  as  to  ionisation,  &c.,  and, 
therefore,  he  ventured  to  think  that  much  valuabli)  work  could  be 
done  by  a  radio-telegraphic  committee  to  carry  out  experiments 
rather  than  by  theorising  on  the  subject.  A  number  of  necessary 
facta  were  still  conspicuous  by  their  absence,  lie  again  urged  that 
a  Committee  should  be  at  once  appointed  for  the  work. 


On  tlic    liiiportnncc  of  Previong  Ma^rnctic  History  to  the 
Engineer. 

Ry  Ernest  Wilson,  B.  C.  Clayton  and  "A.  E.  Power. 

A  (;oiii)  deal  has  been  written  upon  the  subject  of  previous 
magnetic  history  and  the  present  paper  compares  results  obtained 
from  a  :i-Kvv.  ilO-frequency  transformer  with  those  obtained  by  the 
ballistic  galvanometer  method.  By  aid  of  a  point-to-point  method 
the  curves  of  impressed  voltage  and  current  in  the  primary  coil  of 
the  transformer  were  observed.  The  fre(iuency  in  all  cases  was  511 
and  the  transformer  was  not  loaded.  The  transformer  in  any  one 
experiment  was  lirst  carefully  demagnetised  by  gradually  reducing 
the  current  in  its  primary  coil  from  a  value  corresponding  to  the 
previous  history  force  to  a  very  small  value  and  then  allowing  the 
alternator  to  slow  down  and  come  to  rest  with  its  exciting  current 
still  on.  Care  should  bo  taken  with  the  frequency  in  such  tests 
that  the  voltage  of  the  transformer  is  not  raised  beyond  safe  limits. 
The  curves  of  impressed  voltage  and  current  were  then  obtained 
for  the  given  chosen  value  of  the  maximum  magnetic  induction  H. 
The  alternating  current  was  then  cut  off,  and  such  a  current  passed 
through  the  secondary  coil  from  a  set  of  storage  cells  that  the 
force  11  was  about  2<)  u.(i,s.  units.  This  force  was  then  removed 
and  the  alternator  again  switched  on.  and  curves  of  impressed 
voltage  and  current  again  obsterved.  The  value  of  n  in  this  last 
case  was  not  exactly  equal  to  that  in  the  former,  but  this  difRoulty 
wa.s  got  over  by  plotting  curves  and  interpolation. 

In  the  figure  the  Curves  1  and  L'  show  the  percentage  increase  in 
the  watts  and  primary  magnetising  current  respectively  in  terms 
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of  the  maximum  magnetic  induction  p.  after  the  application  of  the 
previous  magnetic  history  force.  The  effect  is  so  stable  that  no 
change  was  produced  after  running  the  alternator  for  the  purpose 
of  observing  the  curves,  and  it  is  possible  that  in  certain  cases,  for 
instance,  in  the  current  transformer,  these  effects  may  have  con- 
siderable importance.  It  will  be  seen  that  the  watts  due  to 
magnetic  hysteresis  and  eddy  currents  are  increased  30  per  cent,  or 
more  and  the  magnetising  force  is  increased  by  nearly  50  per  cent, 
when  the  magnetic  induction  has  a  value  of  about  300.  So  far  as 
ordinary  power  transformers  are  concerned,  in  which  higher  values 
of  B  are  used,  the  effect  is  less  pronounced.  With  the  value  of  B 
5,300  the  percentage  increases  in  the  watts  and  magnetising  current 
lespectively  are  1-t  and  95. 


Turning  to  ballistic  galvanometer  ex|)eriment»,  in  the  caec  of 
Stalloy  and  Lohys  it  will  be  seen  from  the  figure  that  the  percentage 
increase  in  the  ergs  per  cycle  per  cubic  centimetre  and  the  mag- 
netising current  due  to  the  application  of  a  previous  history  force 
of  about  21)  o.(;..s.  units,  vary  very  much  in  the  same  way  and  con- 
firm the  results  obtained  with  the  transformer.  In  Stalloy  the 
ergs  increase  by  as  mnch  as  45  per  cent,  for  n  .■;00.  and  the 
magnetising  current  ss  per  cent,  for  n  lf>0,  on  the  values  these 
magnitudes  would  have  if  the  effects  of  previous  history  force  were 
wiped  out  by  careful  deniiignetisation. 


CORRESPONDENCE. 


Lettert  received  by  vi  after  5  p.m.  on  Tdesday  cannot  appear  until 
the  following  week.  Correspimdenta  shiruld  forward  their  communi- 
cationt  at  the  earliest  possible  moment.  An  letter  can  be  published 
vnleti  we  hate  the  writer's  name  and  address  in  our  possession. 


The  Prevention  of  Corruption. 

It  neems,  from  imiuiries  which  have  reached  me,  that  the 
provisions  of  the  Prevention  of  Corruption  Act,  which 
forbids  under  heavy  penalties  of  fine  or  imprisonment,  the 
askin};  for,  or  receiving,  the  offerinf^,  or  givinp,  of  bribes  or 
secret  commissions,  arc  still  unfamiliar. 

Many  pei-sons  in  the  clectriral  industry  appear  to  be 
Cfjually  unaware  of  the  e.vistence  of  the  Secret  Commissions 
and  Bribery  Prevention  League  (Inc.),  (president,  the  Right 
Hon.  Sir  Rdward  Fry,  O.C.B.},  which  was  formed  to 
enforce  the  Act,  to  advise,  warn,  and  if  necessary,  to 
prosecute,  and  has  a  large  and  influential  meiiiliership. 

Tiie  British  Electrical  and  Allied  Manufacturers'  Associa- 
tion is  atliliated  to  the  League,  and  therefore  any  company  or 
rtrm  belonging  to  the  Association  may  join  the  League  at 
the  mininiuni  subscription  of  one  guinea.  The  sub- 
scriptions of  all  members  who  join  now  are  available  for  the 
period  ending  December  31st,  101 :!, 

If  any  of  your  readers  desire  any  information  which  it  is 
within  my  power  to  give,  I  shall  be  glad  if  they  will  com- 
municate with  me. 

Tlie  Secretary  of  the 
Secret  Com  missions  and  Bribery  Prevention 
League  (inc.). 

;;,  O.xlord  Court. 

Cannon  Street,  London.  K.C. 


Industrial  Engineering. 

Now  that  the  (|iiestion  of  scientific  shop  management, 
under  various  systems,  is  receiving  some  attention,  [jerhaps 
the  following  comments  may  interest  your  readers. 

The  industrial  engineer,  as  such,  is  practically  unknown  in 
England,  although  I  believe  that  in  America  industrial 
engineering  is  a  recognised  branch  of  the  engineering 
profession.  « 

The  duties  of  the  industrial  engineer  consist,  principally, 
in  the  handling  and  organisation  of  labour,  and  in  the 
economic  production  of  parts  from  the  raw  material  to  the 
finished  article,  by  some  manufacturing  process. 

It  is  frequently  urged  in  engineering  discussions  that  the 
works  manager,  shop  superintendent,  or  whatever  he  may  te 
called,  is  not  an  engineer  in  the  true  sense  of  the  term. 
This  is  quite  true  in  the  majority  of  cases.  It  is  the  duty  of 
these  men  to  superintend  the  production  of  apparatus  or 
plant  from  a  manufacturing  and  also  from  a  commercial 
standpoint. 

To  accomplish  this,  the  works  manager— particularly  in  a 
large  concern— must  have  a  good  knowledge  of  mechanical 
engineering,  as  regards  machine  work,  a  good  knowledge  of 
shop  costing  and  accounting  systems,  and  also  a  fair 
knowledge  of  the  particular  branch  of  work  for  which  the 
manufactured  article  is  used.  Needless  to  add,  he  must  be 
a  capable  organiser  and  a  man  of  some  personality. 

Is  not  tliis  man,  then,  as  important  as  the  engineer  whose 
duty  consists  in  designing  or  improving  designs  ?  By  all 
means  ;  for  of  what  use  is  the  design  unless  the  article  can 
he  produced  in  the  most  economical  manner,  particularly  in 
these  days  of  keen  competition  and-  cut  prices  ? 

I  am  not  aware  of  the  existence  in  England  of  an  associa- 
tion or  other  body  of  industrial  engineers. 
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Having  in  mind  the  trreat  part  which  industrial  engineer- 
ing must  play  in  the  future,  particularly  in  the  electrical 
industry,  I  think  that  there  should  lie  some  association  or 
body  formed  which  shall  have  for  its  main  objects  the 
bringing  together  of  works  managers  and  other  men  having 
control  of  manufacturing  operations,  and  to  discuss  (1)  labour 
problems  ;  (2 )  labour-saving  devices  ;  (3)  factory  planning 
and  organisation,  and  the  many  other  problems  which  face 
the  manufacturer  of  to-day. 

I  should  be  glad  of  the  opinions  of  readers  whom  this  may 
interest. 

H.  >'.  Miuiro. 

London,  Sfplcmher  iOth.  I'.ili'. 


STvitehboard  Fires. 


No  tine  will  deny  the  knowledge  which  Mr.  Hubert  Berry 
jxissesses  of  the  merits  of  the  productions  of  his  own  com- 
pany, and  his  letter  in  the  "  C'orrespondence "'  columns  of 
your  current  issue  is  evidence  of  his  assiduity  in  imparting 
his  iknowledge  to  other  people.  Such  being  so.  one  would 
have  hoped  that  he  would  have  disdained  the  assistance 
obtained  by  trotting  out  the  old  fetish  as  to  the  alleged 
advantage  of  a  switch  in  which  the  current  does  not  "  pass 
through  its  hinges.'"  Instead  of  this  being  necessarily  an 
advantage,  it  is,  other  things  Ijeing  equal,  a  disadvantage. 
If  the  volt-drop  be  measured  across  the  contacts  of  a  modem 
knife  switch,  it  will  l)e  found  that  the  •'  hinge  "'  contact  has 
a  better  conductivity  than  the  break  contact :  a  superiority 
which  might  te  claimed  for  a  switth  in  which  the  current 
does  not  pass  through  the  hinge,  is  that  in  the  off  position 
the  blade  is  dead.  This,  however,  does  not  apply  with  an 
ironclad  switch,  and  on  an  open  tyjie  of  board  the  source  of 
supply,  if  the  design  of  the  board  be  good,  is  connected  to 
the  top  (or  break )  contact.  It  follows,  therefore,  that  this 
advantage  does  not  amount  to  much.  Moreover,  it  may  be 
taken  as  a  universal  truth  that  the  simpler  an  apparatus  is 
the  better.  Any  requirement,  therefore,  which  prevents  a 
simple  construction,  without  any  good  reason,  is  strongly  to 
be  deprecated. 

Charles  C.  Oarrard. 

Sutton  C'oldlield.  Septemher  iZrd,  1912. 


The  Textile  Institute. 


I  shall  be  obliged  if  you  will  allow  me  to  reply  through 
your  columns  to  the  many  applications  I  have  had  from 
your  readers  for  jiarticnlars  of  membership  of  the  Textile 
Institute. 

Membership  of  the  Institute  is  oi>en  to  anyone  engaged  in 
the  textile  and  allied  trades,  which,  of  course,  include  all 
who  are  interested  in  furnishing  power,  liglit,  and  all 
kinds  of  textile  machinery.  It  was  frequently  stated  by 
engineeis  who  spoke  at  our  Hawick  Congress  that  the 
Institute  had  justified  its  existence  even  if  it  had  done 
uothmg  else  but  form  a  common  platform  on  which  steam, 
gas,  oil,  and  electrical  engineers  could  meet  and  discuss 
power  jiroblems  from  a  common  point  of  view.  The  series  of 
pa]iers  which  were  given  at  Hawick  are  only  the  beginning  of 
a  complete  investigation  which  this  Institute  purposes  to 
make  into  the  whole  subject  of  "  Mill  Driving."  I  use  the 
term  "  Mill  Driving  "  not  only  to  include  prime-movers, 
but  also  the  various  methods  of  distributing  power.  An 
early  opportunity  will  be  taken  of  having  a  series  of 
papers  on  this  latter  feature,  in  which  an  opportunity  will 
be  given  foi-  those  interested  in  the  various  forms  of  jwwer 
distribution  to  state  their  cases. 

May  I  take  this  opportunity.  Sir,  of  thanking  you  for  the 
excellent  report  you  have  given  of  our  Congress  proceedings, 
and  of  expressing  the  hope  that  our  work  may  continue  to 
merit  such  recognition  .'  I  shall  be  very  pleased  to  send  a 
cu'cular  giving  details  of  what  the  Institute  is,  and  what 
it  i«  doing,  to  any  of  your  readers. 

Geo.  Moores, 

Secretary,  The  Textile  Isstitcte. 

14,  Cross  Street,  Manchester. 
Sevfemhfi-  iAth.  1012. 


LEGAL. 


EaBSSHAW    v.   BRArLIK. 

Is  the  City  of  London  Conrt,  on  Thursday  last  week,  before  Judge 
Rentoul.  K.C.,  and  a  jury,  Sir.  S.  W.  Eamshaw.  64,  Carlisle  Road. 
Hove,  claimed  £21  against  Mr,  G.  Braulik,  manufacturer  of  elec- 
trical supplies,  8.  Lambeth  Hill,  Queen  Victoria  Street,  E  C,  for  three 
months'  salary,  ilr.  Gervase  Rentoul  appeared  for  the  plaintiff 
and  Mr.  Harold  Morris  for  the  defendant.  Plaintiffs  case  was  that 
he  was  employed  by  the  defendant  in  March  last  as  a  traveller. 
He  had  had  no  previous  experience  in  electrical  supplies,  and  was 
paid  35s.  a  week.  7s.  6d.  for  daily  expenses,  third-class  railway  fares, 
as  well  as  1}  per  cent,  commission  on  the  business  which  he  did. 
Defendant  stipulated  that  he  should  agree  not  to  join  any  competi- 
tive firm  if  he  left  the  defendant  for  any  reason,  or  forfeit  iioO.  In 
that  the  plaintiff  concurred.  Plaintitf  travelled  for  the  defendant 
for  some  time,  and  was  dismissed  in  Jlay  with  a  week's  notice.  As 
no  term  of  notice  had  been  agreed  upon,  plaintiff  said  he  was 
entitled  to  three  months'  notice,  that  being:  the  custom  of  the  elec- 
trical trade.  Defendant  bad  since  suggested  that  the  plaintiff  was 
engaged  on  trial,  and  that  his  travelling  was  disastrous.  Plaintiff 
said  that  was  quite  untrue,  and  that  the  coal  strike  made  business 
"  terribly  rotten. "  Defendant  was  sometimes  short  of  stock. 
Defendant  told  him  he  would  have  to  be  responsible  for  bad  debts 
that  he  made.  He  based  his  claim  to  three  months'  notice  on  "Law 
for  the  Million.''  Mr.  Morris  feared  that  that  did  not  govern  the  Conrt. 
The  plaintiff  was  engaged  as  a  weekly  servant,  and  was  engaged  on 
trial.  It  was  a  failure,  and  plaintiff  was  discharged.  There  was 
no  custom  about  three  months'  notice.  Defendant  was  never  short 
of  stock.  Plaintiff  s  turnover  was  only  £75.  of  which  his  expenses 
and  salary  came  to  £32.  Business  could  not  continue  in  that  way. 
Plaintiff  was  only  too  glad  to  get  his  job  ;  but  defendant  did  not 
mind  plaintiff  getting  employment  with  any  other  electrical  firm 
now. 

Evidence  was  given  in  support  of  the  plaintiff's  case  as  to 
custom  :  while,  for  the  defendant,  the  assistant  secretary  of  the 
General  Electric  Co.  Ltd..  said  that  in  the  case  of  commercial 
travellers  no  such  custom  existed. 

The  jury  could  not  agree  as  to  the  custom,  but  they  thought 
the  plaintiff  ought  to  have  had  six  weeks'  notice. 

Judgment  followed  for  the  plaintiff  for  £8  15s.,  and  costs. 


Fakslet  L'.D.C.  r.  Bradford  Cubpobatios. 

At  the  Bradford  West  Riding  Conrt  on  Monday  the  Bradford 
Corporation  was  Isnmmoned  by  the  Farsley  U.D.C.  for  payment  of 
£13  15s.,  stated  to  l>e  the  bsilance  due  under  the  general  district 
rate  in  respect  of  the  tramways  within  the  Council's  area.  It  was 
stated  that  the  Corporation  had  paid  the  poor  rate  in  full,  but  only 
one-fourth  part  of  the  general  district  rate,  the  balance  of  the  latter 
being  withheld  on  the  ground  that  it  was  liable  to  pay  only  a 
quarter  under  the  Public  Health  Act  of  1875. 

JiB.  F.  Thobntox.  collector  and  assistant  overseer  at  Farsley, 
said  the  summons  had  been  taken  out  in  order  that  the  Council 
might  be  safeguarded.  The  contention  of  the  Corporation  had 
been  upheld  in  a  case  that  had  been  before  the  Courts,  but  an 
appeal  had  been  lodged,  and  he  asked  for  a  remand  pnding  the 
result  of  the  appeal. 

Mr.  X.  L.  Flkjiisg,  deputy  town  clerk  of  Bradford,  said  the  t»s€ 
referred  to  by  Mr.  Thornton  was  that  l)etween  the  Metropolitan 
Electric  Tramways,  Ltd.,  an'l  the  Tottenham  I'.D.C.  The  lines  in  the 
Farsley  district  were  constructed  as  a  light  railway  under  the  Light 
Railways  Act.  and  the  attitude  of  the  Corporation  was  upheld  by  the 
decision  of  the  House  of  Lords  in  the  Wakefield  case.  The  decision 
of  the  House  of  Lords  in  the  Tottenham  case  would  not  apply  in  the 
present  instance.  Ln  Tottenham  there  were  two  kirds  of  tramways 
— the  tramway  laid  under  the  Tramways  Act  and  the  light  railway — 
and  in  that  case  the  rating  authority  called  upon  the  tramway  com- 
pany to  pay  the  full  rate  in  respect  of  the  tramway  without 
contesting  the  question  of  the  light  railway,  agreeing  that  a  fourth 
of  the  rate  was  a  proper  figure. 

The  Magistbate's  Cleek  (Mr.  W.  B.  Cbagg;»  inquired  whether 
the  Corporation  had  not  power,  under  the  Tramways  Act,  to  buUd 
the  railway. 

Mb.  Fleming  said  they  had  a  double  order,  but  they  constructed 
it  under  the  Light  Railways  Act. 

The  case  was  adjourned  for  three  months. 


Bbomptos  axd  Kexsixgtos  Electkic  SrppLT  Co.,  Ltd.,  r. 
Eakl's  CorBT,  Ltd. 

At  the  West  London  Police  Court  on  September  18th,  an  adjourned 
summons  was  down  for  hearing,  in  which  the  plaintiff  company 
sought  to  recover  from  defendants,  the  proprietors  of  Earl's  Court 
Exhibition,  the  sum  of  £87  !8s.  -Id.,  balance  of  an  account  for  the 
supply  of  electrical  energy  from  July  1st  to  August  1st. 

Mr.  Lynch  was  for  the  plaintiffs,  and  Mr.  J.  Lamb  represented  the 
defendants. 

It  appeared  from  the  evidence  that  in  the  eaily  part  of  the  year 
the  companies  entered  into  a  contract  for  the  supply  by  theplaintiffs 
of  electrical  energy  to  the  defendants'  exhibition  for  the  pnrposesof 
lishting  and  power.  Alter  the  exhibition  was  opened,  however, 
the  defendants  opened  the  Electric  Restaurant,  where  a  large  pro- 
portion of  current  was  used  for  heating  and  cooking.  For  this 
purpose  two   subsidiary  meters   were    connected  with  two  of  the 
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liriiuary  meters  in  the  liuildiiiif,  each  of  them  ret,'iBtoriii|f 
how  much  current  had  been  used  for  hcatinj;  and  cookinp,  but  all 
units  passinpr  throu>,'h  theno  subsidiary  meters  had,  first  of  all, 
passed  throuijh  the  primary  meters,  and,  of  course,  were  charged 
for  at  the  liehtinp  rate.  Accordinpr  to  the  atrreement,  electricity 
for  liKhting  purposes  was  to  be  charged  for  at  2d.  per  Board  of 
Trade  unit  up  to  7."),iiOO  units  ;  above  that  number  at  1  ,'d.  per  unit, 
and  above  a  further  iiuantity  at  lid.  per  unit,  while  ener>;y  for 
power  was  to  be  charced  for  at  the  uniform  rate  of  Id.  per  unit. 
'I'he  plaintiffs  now  claimed  the  balance  of  an  account  of  £1S2  for 
the  month  of  .luly.  For  the  defendants,  it  was  contended  that  the 
current  used  for  heatinjr  and  cookinpr  at  the  electric  restaurant 
should  be  charjreablo  either  at  the  power  rate  or  at  a  reduced 
charge,  the  ordinary  rates  to  general  consumers  beinp  (|Uoted  to 
show  that  the  rates  for  heatintr  and  cookinpr  were  two-thirds 
lower  than  those  for  lightinir.  Mr.  Williams,  the  secretary  of  the 
idaintiff  company,  admitted  that  his  company  was  interested  in  the 
oleotrical  cookinp  exhibit,  but  was  unable  to  say  whether  the 
company  erected  it.  Mr.  W.  A.  Wordhouse,  managing 
director  of  Earl's  Court,  Ltd.,  stated  that  the  exhibit  was 
installed  with  the  knowledge  of  the  plaintiffs,  who  had  an  interest 
in  it.  The  plaintilTs  were  aware  also,  he  said,  of  the  (-ubsidiary 
meters,  which,  he  added,  were  read  by  the  plaintilTs  meter 
readers. 

Mk.  Koudham  suggested  that  the  parlies  should  split  the 
dilTerence  in  the  disputed  charges,  and  that  the  defendants  should 
pay  IJd.  per  unit  for  the  current  used  for  heating  and  cooking, 
but  Mr.  Lamb  intimated  that  that  course  would  raise  a  question  as 
to  previous  amounts  that  had  been  paid. 

Mr.  Lynch  said  he  should  ask  for  the  full  amount. 

Mk.  FouDHAJl  gave  judgment  for  £2(1  Is.  C.d.,  with  two  guineas 
costs. 

Both  parties  asked  his  Worship  to  state  a  case,  and  Mk.  Fordiiam 
agreed  to  do  this  if  a  point  of  law  was  placed  before  him  at  a  later 
date. 


ELECTRICAL    EXHIBITION    IN    BAHIA 
BLANCA. 


To  Mr.  A.  C.  Kelly,  the  chief  electrical  engineer  of  the  Ferro  Carril  de 
Buenos  Ayres  al  Pacifico,  Buenos  Ayres,  we  are  indebted  for  the  ac- 
companyingpictureshowingan  Electrical  Kxhibition  which  was  held 
intheSouth  American  IIotelatltahiaBlanoa, from  August  t;thto2iith. 
The  exhibition  was  carried  out  by  the  South  American  Light  and 
Power  Co  ,  which  is  managed  by  the  electrical  department  of  the 
above  railway,  and  was,  it  is  believed,  the  first  exhibition  of  its 
kind  in  Argentina.  The  exhibits  were  intended  to  illustrate  to  the 
people  of  Bahia  Blanoa  the  many  domestic  uses  to  which  electricity 


ehangi:able,  can  be  readily  fixed  without  reiiuiring  very  high- 
grade  labour.  Mr.  Kelly  expects  to  be  in  London  at  the  end  of 
this  year,  when  he  will  go  further  into  this  matter,  as  he  proposes 
to  start  a  hiringout  system  for  electric  cookers. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


(i.G.C.  Novelties. 

Thk  (Je.nekai.  Electric  Co.,  Ltd..  have  lately  brought  out 
several  new  devices,  presenting  considerable  novelty.  Amongst 
these  is  the  adjustable  reading   lamp  illustrated  in  fig.  1.      The 


Fio.  I.— (t.E.C.  Adjustaiilk  Readixi;  Lamp. 

lamp  can  be  fixed  in  any  desired  position  so  as  to  produce  the 
most  comfortable  effect,  without  removing  screws  or  bolts,  and 
it  is  provided  with  a  revolving  shade  which  enables  the  light  to  be 


Elkctkical  Exhibitiiin  at  Bahia  Blaxca. 


G.E.C.  Elei-tric  Kettle. 


might  be  put,  and  they  included  small-sized  motors,  various  types 
of  heating  and  cooking  apparatus,  hot-plates,  kettles,  ozone  gene- 
rators, irons,  vacuum  cleaners,  kc.  A  special  feature  was  made  of 
electric  cooking,  which  was  shown  in  operation,  but  the  collection 
of  this  apparatus  does  not  appear  in  our  photograph,  being  further ' 
to  the  left  than  our  picture  shows. 

Mr.  Kelly  is  of  opinion  that  there  ought  to  be  a  good  field  for 
electric  cooking  in  Argentina,  as  the  cost  of  fuel  is  very  high, 
whilst  the  cost  of  electricity  in  general  is  fairly  reasonable. 
He  adds,  however,  that  electric  cooking  apparatus  will  have  to  be 
robust,  simple  and  cheap,  and,  above  all,  the  design  must  be  so 
arranged  that  renewable  heating  elements,  which   must  be  inter- 


projected  in  any  direction,  whilst  aUo  protecting- the  eyes  from 
direct  glare.  .        ,  .  ,      ,, 

Another  novelty  is  an  electric  kettle,  fig.  2,  in  which  all  parts  are 
standardised  and  are  perfectly  interchangeable  ;  the  heating 
element  ii  readily  replaceable,  and  is  held  in  position  against  the 
bottom  of  the  kettle  by  a  stout  clamping  plate  which  carries  the 
connecting  socket,  with  the  aid  of  three  little  bolts.  An  insulating 
sheet  between  the  plate  and  the  external  protecting  case  prevents 
downward  flow  of  heat,  and  the  cover  is  so  arranged  that  the  vital 
parts  are  protected  and  hidden  from  sight.  The  kettle  is  made  in 
two  sizes  holding  2  and  S  pints,  and  for  100-120  or  200-250  volts. 

We  illustrate  in  fig.  3  a  new  electric  iron,  the     Magnet,    whieU 
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also  is  composed  of  interchangeable  parts  ;  the  heating  element  is 
practically  indestruetihle.  and  is  in  close  conttict  %rith  the  sole  of  the 
iron,  care  being  taken  to  ensure  that  the  point  of  the  latter  is  kept 


Fig.  3. — The  G.E.C.  "Magnet"  Electric  Iron 


hot.  A  couple  of  nuts  hold  the  parts  of  the  iron  together,  and  the 
connections  are  made  automatically  when  the  iron  is  screwed 
together.     It  is  made  in  4-lb.  and  6-lb.  sizes. 

Bell  Transformer. 

Our  illustration,  fig.  4,  shows  a  patent  bell  transformer  for 
primary  voltages  up  to  2.50  and  three  different  secondary  voltages 
(3,   5,   and   8),   which   has  been    placed   on   the   market    by   the 


Fig.  i. — Vakiable  Voltage  Bell  Tuansfobmeb. 


INDESTBUCTIBLE    CABLE  Cc,  of  20,  High  Holborn,  W.C.      The 

transformer  weighs  only  1   lb.   12  oz.  and  can  be  supplied  for  a 

higher  primary  pressure  :  it  is  suitable  for  operating  any   class  of 
bell  circuit. 

G.E.C.  Home  Office  Fuses. 

In  order  to  comply  with  the  Home  Office  Regulations  regarding 
fuses,  the  Genebal  Electric  Co.,  Ltd.,  have  recently  produced 
a  patPntrd  adapt.ition  of  their  well-known  "  Bobbin "  fuse.  The 
new  fu?e8  are  made  up  of  porcelain  holders,  with  heavy  brass 
castings  giving  ample  contact  area  and  radiation   surface.      The 


lignum  vitcP  handles  are  protected  from  any  possible  arcs  by  fire- 
proof megorin  shields,  and  are  made  in  two  slightly  different  styles, 
for  "open  type"  and  "  iron-case "  mountings,  the  latter  being 
arranged  »^o  tbat  shillow  cases  only  are  required.  They  are  made 
up  in  single  water-tight  cases  or  in  larger  ones  to  form  multi-way 
distribution  boxes.     Fig.  5  shows  the  appearance  of  the  open  type. 


G.E.C.  Miniature  Immersion  Heater. 

The  G.E.C.  electric  immersion  heater,  fig.  6,  which  can  be  readily 
attached  to  any  electric  lamp  socket,  is  a  very  handy  little  device, 
somewhat  like  a  stout  pencil,  measuring  7  in.  in  length,  and  with 
a  diameter  of  }  in.  All  that  is  necessary  to  heat  a  cup  or  glass  of 
any   liquid  is  to  plunge   this  G  E.G.  immersion  heater  into  it,  and 


Fig.  6.— G.E.C. 
IMMEBSION  Heater. 


Fig.  7. — "Municipal" 
Police  Lamp. 


switch  on  the  current.  Within  a  short  time,  water,  tea,  coffee  or 
milk  can  thus  be  heated,  and  eggs  can  also  be  boiled.  The  heater 
is  a  straight,  smooth  cylinder,  without  corners  or  projections, 
heavUy  nickel-plated  ;  it  is  perfectly  sanitary,  as  it  has  no  crevices 
and  can,  therefore,  easily  be  cleaned.  It  should  prove  invaluable 
for  the  nursery  or  sick  room,  and  it  is  claimed  that  travellers 
will  also  find  it  of  great  use. 

Police  Electric  Lamp. 

Messrs.  Ward  \  Goldstone.  of  Springfield  Lane,  Salford.  have 
sent  us  particulars  of  their  latest  portable  electric  lamp  for  the  nee 
of  the  police,  called  the  "  Municipal  '  lamp,  which  we  illustrate  in 
fig.  7. 

It  consists  of  a  strong  pressed  steel  case,  with  a  strap  hook  and 
collapsible  handle,  and  is  fitted  with  an  efficient  reflector  and  a 
1-volt  metal-filament  lamp.  A  dry  accumulator,  automatically 
making  its  own  connections,  is  housed  inside  the  case,  and  a  brilliant 
light  is  obtained  when  the  switch  on  the  top  of  the  lamp  is  turned. 
The  lamp  is  built  for  strength  and  reliability,  and  ought  to  be 
found  a  vast  improvement  on  the  old-fashioned  hot  and  smoky 
lanterns  still  generally  used  by  the  police,  for  whose  purposes  the 
electric  lamp  is  ideally  adapted. 

The  Anchor  Patent  Grip. 

Messes.  Electeical  CosDriTS,  Ltd.,  of  Anchor  Works, 
Walsall,  have  introduced  a  new  continuity  grip  for  slip  conduit 
work,  which  we  illustrate  herewith.  It  will  be  seen  that  the 
fittings  are  bored  through  a  thickenel  part,  and  an  ordinary  bifur- 
cated metallic  rivet   is   inserted   and  hammered  home,  the  points 


Figs.  ,s  and  9.— Sectional  Views  showing  the  Anchor 
Grip  is  use. 


being  thus  spread  apart :  at  the  same  time  the  enamel  is  removed 
from  the  surface  of  the  tube,  and  the  rivet  makes  firm  metallic  con- 
tact with  the  latter.  Should  it  be  necessary  at  any  time  to  with- 
draw the  rivets,  this  is  effected  with  a  specially  shaped  pliers.  The 
advantages  claimed  for  the  device  include  simplicity,  neatness, 
quickness  in  fixing,  perfect  electrical  continuity  and  a  strong 
mechanical  joint  at  trifling  cost. 

The  P.  <fe  G.  Electric  Cooking  Plate. 

The  cooking  plate  here  illustrated  is  supplied  by  Messrs.  Perbt 
AND  Grinsei.l,  Ltd.,  of  Leopold  Street,  Birmingham,  and 
is  listed  in  three  sizes,  taking  respectively  600,  800-200  and 
1,500-37.5  watts  They  are  substantially  constructed  of  cast-iron, 
and  the  outer  disk  completely  covers  the  whole  of  the  element, 
which  is  thereby  protected  from  moisture,  &c.     Each  plate  is  sup- 
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porteil  by  point  contaoU  on  a,  suitable  atand,  anrt  may  lie  need  with 
perfeiit  Bafoty  without  fear  of  buniinp  the  table,  A  Huitable 
switch  (Diamonil  11)  is  provided,  which  is  mounted  on  a  cast-iron 
arm,  and  Hullloiently  far  from  the  plate  to  avoid  npilt  liquids.     All 


I''li;.     III.        I'     ,\    (;      KLKOTKIC    ClMIKlNd    Pl,ATK. 

the  connections  are  well  protected.  The  makers,  havini;  mot  with 
a  demand  for  a  cookinp  plate  suitable  for  hiring  out,  have  deve- 
loped this  desiprn  especially  for  the  purpose. 

New  GInssHare. 

We  understand  that  the  Binri^n  Thcmson-Houston  Co.,  Ltd., 
of  Mazda  Jlouse,  77,  Upper  Thames  Street,  London,  E.(;.,  are  shortly 
plaoini;  on  the  market  two  new  patterns  of  glassware,  which  will 
be  known  as  "  Opalux  "  and  "  Veluria.  These  reflectors  are  made 
in  several  forma  to  give  varying  distributions  of  liifht.  and  are  .said 
to  be  extremely  beautiful  in  appearance  both  when  lighted  and 
unlighted.  Tests  made  on  them  show  that  as  regards  retlection  and 
distribution  of  liRbt  they  nre  highly  eUicient. 


BUSINESS  NOTES. 


Consular  Xotes. — Tripoli.  -Tln'    .\miiio;in    Consul  ;it 

Tripoli,  reporting  on  the  possibilities  of  trade  resulting  from  the 
Tnrkish-ltalian  war,  states  that  the  most  important  industrial 
enterprises  to  be  established  here  since  the  occupation  are  the  elec- 
trical companies,  Societa  Commerciale  d  Oriente  and  the  Eserci/.i 
Elettrici  della  Libia  ;  the  former  is  a  Venetian  company,  the  latter 
a  Milan  enterprise.  The  first  took  over  the  small  plant  that  wa9 
installed  last  year  by  the  Banco  di  Knma,  and  addeii  at  once  aii 
engine  by  which  it  has  been  able  to  develop  1 10  H.P.  It  will  shortly 
have  in  working  order  three  Diesel  set.s,  each  with  a  capacity  of 
2011  n.i'.  Spac<>  is  provided  for  the'  addition  of  three  turbines  of 
1,000  H  r.  each,  if  the  demand  should  develop.  The  Milan  company 
is  installing  a  Diesel  set  with  a  capacity  of  l.'iO  ii.i'.  It  has  already 
secured  more  than  2(iO  customers  for  lighting, 

Mexico. — The  American  Consul,  reporting  from  Mexico  at  the 
end  of  June,  stated  that  the  Mexican  Telephone  and  Telegraph  Co  , 
an  American-owned  concern  with  headquarters  in  Mexico  City,  had 
been  granted  a  concession  by  the  city  of  Guadalajara  to  put  in  an 
entirely  new  telephone  system  and  give  this  city  a  service  modern 
and  up-to-date  at  a  cost  of  about  $2.'J0,000  gold,  with  wires  under- 
grounil  throughout  the  city.  Work  will  commence  at  once,  and 
the  system  will  be  in  operation  in  about  IJ  years  ;  as  American 
capital  controls  the  company,  American  mithods,  apparatus,  and 
material  will  be  used  wherever  possible.  The  company  also  plans 
to  connect  Vera  Cruz  on  the  east  coast  %vith  Manzanillo  on  the 
west,  thus  giving  long-distance  telephone  service  between  the  con- 
neoting  cities,  which  include  some  of  the  most  important  in  the 
Republic — Orizaba,  Puebla,  Mexico  City,  Queretaro,  Celaya,  Guana- 
juato and  Guadalajara, 

China. — The  American  Consul  at  Shanghai  recently  reports  that 
an  interesting  feature  of  the  present  industrial  development  of 
Shanghai  is  the  growing  use  of  electrical  power.  Over  2,000  h.p.  are 
comiected  to  the  mains,  but  prospects  are  that  this  will  be  about 
trebled.  There  are  plans  which  will  practically  double  this  con- 
sumption immediately  and  within  the  next  IX  months  the  further 
development  mentioned  may  be  looked  for.  The  cause  of  this 
expansion  is  largely  the  increase  of  industrial  activity  in  Shanghai. 
Among  the  new  customers  for  power  will  be  the  rice  mills 
now  being  erected.  Along  the  banks  of  the  Soochow  Creek 
these  are  springing  up.  Their  busy  season  is  from  October  to  March, 
while  during  the  rest  of  the  year  they  are  intermittently  at  work. 
The  orders  for  these  mills  wiU  put  a  load  of  600  extra  horse-power 
on  the  mains.  Besides  rice  mills,  cotton  mills  under  construction 
call  for  a  considerable  further  extension.  One  Chinese  mUl  of  com- 
paratively small  size  is  to  have  an  electrical  power  installation  of 
280  HP.,  and  a  second  mill  of  larger  capacity  has  ordered  450  H.P. 
Two  other  mills  have  in  contemplation  the  installation  of  electrical 
plant.  One  of  these  is  for  1,000  HP  ,  and  the  other  for  1,.500,  and 
as  these  will  require  the  power  in  the  course  of  next  year,  it  will  be 
seen  that  there  will  be  a  full  demand  upon  the  producing  capacity 
of  the  works.  The  new  works  are  expected  to  be  ready  about 
November,  and  with  these  orders,  as  well  as  gauging  the  demand 
from  past  experience,  it  is  anticipated  that  by  the  time  they  have 
been  in  operation  for  12  months  they  will  be  required  to  work  at 
their  full  capacity. 


H|)alii.— The  American  Consul  at  Madrid,  reporting  on  the  trade 
of  his  district,  states  that  there  are  many  waterfalls  and  riverB  in 
Catalonis,  most  of  which  will  soon  be  utilised  for  the  production  of 
electricity.  A  company  was  established  in  O.^toVjcr,  I'.Ul,  with  a 
capital  of  al)Out  £r,,000,000,  held  mostly  in  Canada,  England, 
Franco  and  Belgium,  for  the  development  of  electricity.  This 
company  acquired  the  electric  railway  between  Barcelona  and  the 
suburbs  of  Sarria  and  Vallvidrera,  which  will  be  extended  2.">  miles, 
and  the  10.000-h.i\  plant  of  the  Compania  Barcelonesa  de  Elec- 
tricidad.  The  falls  of  the  Ebro  River  and  some  waterfalls  in  the 
Pyrenees  will  be  used  to  develop  about  120,000  H.P.,  which  will  be 
brought  to  Barcelona  along  donblf  electric  lines  at  85,000  volts 
I'onstriiction  work  has  already  started,  and  a  numljcr  of  American 
engineers  recently  arrived  to  carry  it  on.  The  head  of  the  company 
is  in  New  V'ork  City. 

Next  in  importance  in  this  field  is  the  Energia  Elt'ctrica  de 
Cataluna,  established  in  November,  1911.  A  third  company  has 
been  formed  under  the  name  of  Fuerzas  .Motricos  de  Cataluna,  by  a 
combination  of  the  Compania  Catatana  de  Gas  y  Electricidad  with 
an  important  private  firm  of  Barcelona.  This  company  will  utilise 
the  Ksera  Kails,  in  the  northern  part  of  Iluesca  Province,  and  will 
supply  about  :lo.000  h.p.  of  electricity  to  Barcelona. 

The  Consul  considers  that  there  will  be  excellent  opportunities 
for  the  supply  of  the  large  amount  of  electrical  material  for  the 
construction  of  the  hydraulic  and  steam  plants.  The  factories 
operated  by  machinery  in  Barcelona  and  its  surrounding  towns 
utilise  steam  to  the  amount  of  l.-^O.OOO  li  P  ,  while  the  consumption 
of  electricity  for  lighting  in  the  principal  cities  is  considerable,  and 
is  increasing  steadily. 

rnited  States.— The  British  Consul  at  St.  Louis  reports  that 
with   the   completion   in   July,   191:^,  of  the  Keokuk  dam  on  the 
Missis-sippi  Uiver,  the  expense  of  the  different  generating  stations 
will  be  eliminated,  and  it  is  expected  that  many  factories,  old  and 
new,    will    make   use   of  the  snpply  for  manufacturing  purposes. 
The  current  will  be  carried  by  six  cables  on  steel  towers  7,'>  ft.  high 
and  about  800  ft.  apart,  for  which  a  right  of  way  100  ft.  wide  has 
been  bought.      It  is  estimated  that  200,000  delivered  h.p.  can  be 
produced.       The   .Mississippi  River  Co.  which  is  building  the  dara 
and   power  houses  is  capitali.sed  at  over  £."i,000,000,  and  it  is  hoped 
to  provide  power  not  only  to  St,  Louis,  but  to  Kansas  City  on  the 
South- West   and   Chicago  on  the  North-East,  as  well  as  to  many 
fmall  towns  in  the  vicinity,  and  that  manufactories  will  spring  up 
along  the   line   of  cables,  especially  when  the  added  advantage  of 
river  transportation  will  be  available.      The  dam  at  Keokuk  is  of 
solid   concrete   masonry,    and  will  he   4.700  ft.  long  in  connection 
with  a  concrete  wall  on  the  Iowa  side,  with  a  dry  dock  and  locks. 
The  spillway  section  of  the  dam   will  be   4,400  it.  long,    and  will 
carry  11  Ci  flood  gates  to  control  the  water  flow.      The  power  house 
will  be  1,400  ft,  long,  and  will  contain  30  sets  of  a  rated  capacity 
of  10,000  H  P,  each.      The  present  Government  locks  in  the  Dea 
Moines  Rapids  Canal  will  bo  replaced  at  the  expense  of  the  company 
by  one  large  dock  and  a  dry  dock,  and  river  navigation  will  not 
be  interrupted  during  the  construction.      The  power  house,  which 
is  of  concrete,   is  700  ft.    •-  ii:!6  ft.,  and  will  contain  the  wheel 
chambers  and  water  passages,  which  will  conduct  the  water  to  the 
Francis  turbine  wheels.     The   power  to   be   developed   is  at  first 
120.000  n. P.,  of  which  G0,0()0  H.P.  has  been  contracted  for  by  the 
St.  Louis  Public  Utilities  under  a  99-year  contract,  contracts  to  be 
graduated  every  ten  years  according  to  the  price  of  coal.     The  lock 
will    be    110  ft.  wide   ■    400  ft.  long,  with  a  lift  of  40  ft.  at  low 
water.      The  dam  contains  119  arch  spans,  each  36  ft.  long,  and 
with  an  average  height  of  .i3  ft.  above  the  bedrock  bottom  of  the 
channel.      Each  pier  is  6  ft.  thick,  and  42  ft.  wide  at   the  base  and 
3t;  ft.  at  the  top.     This  dam  will  make  a  lake  of  over  1  mile  wide 
and  tiO  miles  long. 

A  New  British  Factory  for  Diesel  Engines.— As  our 

readers  are  already  aware,  extensive  Diesel  engine  works  ar-i  being 
built  at  Ipswich  by  the  Consolidated  Diesel  Engine  Manl- 
kactubi;rs.  Ltd  .  London.  This  factory  will  be  devoted  exclusively 
to  the  manufacture  of  Diesel  engines  for  ship  propulsion  and  for 
stationary  purposes.  Situated  in  a  most  convenient  quarter  of  the 
town,  with  lines  from  the  Great  Eastern  Railway  running  direct 
into  the  buildings,  the  new  works  will  be  equipped  completely 
with  the  latest  types  of  machinery  and  plant.  From  the 
inauguration,  employment  will  be  given  to  several  hundred  work- 
men :  and  provision  has  also  been  made  to  secure  additional  land  in 
order  to  cope  with  the  increasing  demand  for  Diesel  engines.  We 
are  informed  that  all  preparations  are  well  in  hand,  and  it  is 
anticipated  that  the  works  will  be  in  full  swing  in  the  early  part 
of  the  coming  year. 

New  Works  at  Rancorn. — A  correspondent  states  that 

the  British  Insulated  i  Helsby  Cables,  Ltd.,  are  making 
arrangements  for  establishing  another  branch  at  Euneom.  Some 
IBO  young  women  belonging  to  Runoom  travel  every  day  to  the 
Helsby  works,  where  they  are  employed  in  processes  connected  with 
the  manufacture  of  telephone  wire.  It  is  proposed  to  carry  on  the 
work  at  the  branch  in  Runcnrn,  and  as  the  company  has  been  in 
the  habit  of  paying  the  girla'  railway  fares,  it  is  estimated  that 
a  saving  of  £500  a  year  will  be  effected. 

Theatre  Installations.— Me.ssrs.  T.  W.  Vaughak  and 

Co.,  Ltd..  of  Islington,  N  ,  are  at  present  engaged  carrying  out 
electrical  installations  at  the  following  :  His  Majesty's  Theatre, 
Manchester  ;  Palace  Theatre,  W'estcliff-on-Sea  ;  Electric  Theatre, 
Palmer's  Green  :  Electric  Theatre,  Canning  Town  ;  Princes  Hotel 
Piccadilly  ;  Electric  Theatre,  Poland  Street, 
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Private  Arranffeiiients. — Waltkr  Staxlky  Bbacuhh, 

electrical  engineer,  .Vo.  (trading-  as  F.  &  W.  Bracher),  {)',.  Redcliff 
Street,  Bristol,  and  High  Street,  Malmeshury. — A  meeting-  of  the 
principal  creditors  of  the  above  was  held  in  London  on  Tuesday, 
when  a  statement  of  affairs  was  presented  showing  the  position 
as  at  September  19th  la-t.  According  to  this  the  liabilities  ex- 
pected to  rank  amounted  to  £l'.5I7,  of  which  £1,632  was  due  to 
trade  creditors  and  £200  to  a  ca&h  creditor.  A  sum  of  £205  was 
owing  in  respect  of  arrears  of  rent,  and  there  was  an  overdraft  at 
the  bank  of  *:'..'.!,  while  Mr.  F.  Bracher.  a  brother  of  the  debtor, 
was  scheduled  for  C  126,  the  amount  doe  under  the  agreement  for 
the  dissolution  of  the  partnership.  There  was  also  a  fully-secured 
creditor  for  £i5r<,  who  held  securities  of  the  estimated  value  of 
£6:">0,  or  an  apparent  surplus  of  £19.").  Valued  on  the  basis  of  a 
troing  concern,  the  net  assets  were  returned  at  £2,C08,  or  a 
dttioiency  of  £.^509.  On  a  realisation  basis  the  assets  were  esti- 
mated to  produce  £1.628,  less  £101  for  preference  claims,  leaving 
net  assets  of  £1,.")22,  or  a  deficiency  of  £99.'^.  It  appeared  that  the 
business  was  started  in  partnership  by  Messrs.  W.  S.  &  F.  Bracher, 
in  1885,  both  the  partners  having  a  capital  of  £2.50.  The  partner- 
ship was  carried  on  up  till  June,  1907,  when  a  dissolution  took 
place.  The  dissolution  was  duly  gazetted.  Accounts  were  then 
prepared,  and  it  was  agreed  that  the  retiring  partner  (Mr.  F. 
Bracher)  should  receive  a  sum  of  £350.  That  debt  had  never  Vieen 
fully  discharged,  and  Mr.  F.  Bracher  was  new  a  creditor  for  £126. 
The  branch  business  at  Malmesbury  was  purchased  some  time  prior 
to  the  dissolution  of  the  partnership.  It  was  purchased  for  £3S(>, 
but  it  had  been  a  dead  loss,  and  efforts  had  been  made  to  dispose 
of  it.  The  books  had  not  been  properly  written  np,  and  the  usual 
tradiug  figures  could  not  be  presented.  In  19US  the  turnover  of 
the  business  was  £3,020,  while  in  the  following  year  it  increased 
to  £3.9S(i.  In  the  succeeding  12  months  the  turnover  declined  to 
£3,21111.  but  last  year  it  rose  to  £3,921.  Up  to  September  19th  last 
the  tnrnover  during  the  present  year  had  amounted  to  £3.75(1.  The 
wages  appeared  to  have  been  too  heavy  for  the  business,  having 
been  at  the  rate  of  £2.0Sii  per  annum,  or  £-10  weekly,  while  the 
drawings  of  the  debtor  had  been  £5  a  week.  The  business  had 
shown  gross  profits  of  over  £(>(iO  per  annum.  The  present  position 
was  largely  due  to  the  losses  which  had  been  made  en  the  Malmes- 
bury business.  In  that  direction  over  £800  had  been  lost.  The 
Malmesbury  business  was  beirg  discontinued,  and  it  was  believed 
that  the  venture  could  then  be  made  to  pay.  It  was  further 
stated  that  the  debtor  wished  to  continue  the  business, 
and  he  made  an  offer  of  a  composition  of  10s.  in  the  £,  payable  by 
four  fqual  quarterly  instalments.  Owing  to  suing  creditors,  a 
deed  of  assignment  had  previously  been  executfd.  A  resolution 
was  passpd  confirming  the  deed  already  executul,  and  it  was  also 
decided  to  accept  the  offer  made,  provided  certain  family  claims 
were  withdrawn  for  the  time  being.  A  Committee  of  three  of 
the  principal  creditors  was  also  elected.  The  following  are 
creditors : — 


Rowe  Bros.  A  Co.,  lild 

Harnan,  S.  J.,  Ltd 

Coultlmrst  \-  Harding    .  , 

Simplex  Conduits.  Ltd 

Henley's  Telegraph  \\'oi-k,^  Co. 
■VVBUers,E..  ,\- Sons 

Shield,  Bush  Ji  Co 

Wilmer  &  Sons 


Sperryn&Co.,L,td. 
Gardner,  Sons  *  Co.,  Lid. 
Hiller  &  Crinlis 
Hall, S.  J.,  &  Bros. 
Newtons.  Ltd. 
Stork  &  Tidmen    . . 
Veritvs,  Ltd. 
Hall,  John,  4  Sons 


Catalog-nes  and  Li.sts.— ^Nfiossus.  A.  P.  Lixdkkri;  and 

SoiNs.  477  to  187,  Liverpool  Road,  Islington.  London,  N.— Xew 
■'special  circular  "  of  10  pages  relating  to  tumbler  switches  for  the 
control  of  heating  and  cooking  appliances.  Full  details  and 
diagrams  of  a  number  of  controls  are  given,  and  the  list  is  very  fully 
illustrated,  both  the  switches  and  diagrams  being  shown.  An 
article  dealing  with  these  controls  appeared  in  the  Electrical 
Review  for  August  2nd,  1912. 

Mkssks.  Fekrantl  Ltd.,  Hollinwocd.— A  collection  of  illus- 
trated price  lists,  put  together  with  a  neat  binding  cover,  detail  the 
-  firm  s  electric  heating  and  cooking  apparatus— electric  irons,  disk 
stoves,  electric  ovens  and  accessories.  A  loose  list  fully  particu- 
larises their  time  switches,  and  contains  diagrams  of  connections. 

The  Biutish  Aluminium  Co.,  Ltd.,  109.  Queen  Victoria  Street, 
London,  EC  — Several  new  lists  in  the  company's  usual  form  have 
been  issued  as  follows  :— The  use  of  aluminium  in  the  rubber  trade, 
aluminium  coach  fittings,  and  torsion  joints  for  aluminium  overhead 
conductors. 

The  Mirulees-Watsox  Co.,  Ltd.,  Scotland  Street,  Glasgow.— 
(;atalogue  of  16  pages,  containing  a  finely  and  fully  Ulustrated 
description  of  the  Mirrlees-Leblanc  rotary  air-pump  in  marine  work  : 
also  two  pamphlets,  one  of  which  describes  the  Mirrlees-Leblanc 
multi-jet  condensirg  plant,  the  other  similarly  dealing  with  small 
unit  type  jet  condensers  for  engines  or  turbines. 

Messrs.  Siemens  Bros.  \-  Co.,  Ltd.,  Woolwich.— Xew  catalogue 
Xo.  527  (Section  II)  of  about  60  pages,  entitled  "Automatic  Tele- 
graphic Apparatus.  "  Excellently  produced  illustrations,  together 
v.'ith  descriptive  information  and  prices,  appear,  relating  to  Wheat- 
stone  apparatus,  station  sets,  direct  motor-driven  apparatus,  and 
spare  parts.  A  number  of  pages  are  devoted  to  diagrams  of  connec- 
tions and  a  telegraphic  code.  Catalogue  ,\o.  528,  describing  electric 
bells  of  all  kinds,  indicators,  pushes  and  other  accessories. 

Messrs.  Diesel  Engine  Co..  Ltd.,  General  Buildings,  Aldwych, 
London.  W.C. — Four-page  circular  drawing  attention  to  "the 
advantages  of  the  Diesel  engine  for  electric  generating  plants  for 
ship  lighting  purposes.  The  necessity  for  emergency  ship  lighting 
has  been  brought  prominently  forward  by  the  Titanic  disaster. 
The  facility  of  a  Diesel  plant  for  being  placed  in  connection  vrith 
a  Marconi  wireless  installation  is  pointed  out. 


Messrs.  Heathman  A:  Co..  Parson's  Green.  Fulham,  London, 
S.W. — A  batch  of  new  illmtrated  lists  of  telescopic  ladders  and 
trestles,  fire  escapes,  hydrants,  and  other  similar  lines. 

The  British  Thomson-Houston  Co..  Ltd.,  Rugby. — A  16-page 
little  pamphlet  with  a  green  cover,  entitled  "  Lighting  News,"  has 
been  issued  as  a  piece  of  B.T.-H.  publicity  literature  (No.  L  (M ) 
2,297).  The  style  of  a  "penny  weekly  paper  '  in  miniature  form 
(4  i  in.  X  3i  in)  has  been  adopted  throughout.  Notesandbriefarticles. 
in  small  but  clear  type,  and  with  small  illustrations,  deal  with 
different  aspects  of  the  illumination  (|uestion.  The  pamphlet  is 
written  mainly  for  the  instruction  of  the  general  public,  and  con- 
tractors can  have  numbers  overprinted  with  their  names  and 
addresses  for  distribution. 

Messrs.  Ward  A:  Goldstone,  Springfield  Lane,  Salford.— Price 
list  of  "  Velex  "  portable  electrical  appliances,  such  as  pocket,  hand 
and  police  lamps,  and  various  novelties. 

Messrs.  Joseph  J.  Armfield  .*c  Co.,  Vale  of  Avon  Ironworks, 
Ringwood,  Hants. — Illustrated  catalogue  showing  the  "British 
Empire  "  turbines  for  various  powers  and  heads,  both  vertical  and 
horizontal  types,  Pelton  wheels,  regulating  gear,  pipes,  &c.,  and 
illustrations  of  a  number  of  installations  carried  out  by  the 
company. 

The  Electrical  Apparatus  Co.,  Ltd.,  Vauxhall  Works,  South 
Lambeth  Road,  London. — ^Illustrated  leaflet  (Xo.  S — 3)  containing 
a  description,  with  prices  and  dimensions,  of  their  new  E.A.C. 
ironclad  double-pole  switch,  all  sizes  listed  being  kept  in  stock. 

Messrs.  Aucust  Hekhwald.  Ltd.,  Finsbury  Pavement  House, 
E.G.— Card  showing  illustrations  of  springs  made  from  Hat  cold 
rolled  band  steel. 

The  C.  W.  Hunt  Co.,  We^t  Xew  Brighton,  Xew  York.— Cata- 
logue relating  to  Manila  rope  for  transmission  and  hoisting  pur- 
poses, and  giving  formuhi-,  tables  and  data  for  use  in  mill 
engineering. 

The  Intkknationai.  Time-Recording  C<i.,  Ltd.,  151,  City 
Road,  London.  E.C. — Pamphlet  containing  copies  of  letters  from 
satisfied  users  of  the  company's  automatic  time-recording  system. 

Rouiiiania, — Konstantza. — The  projected  erection  of 
two  pipe  lines,  each  300  km.  long,  for  the  conveyance  of  raw 
petroleum  and  lighting  oil  respectively  from  the  Prahova  petroleum 
fields  to  the  port  of  Konstantza,  ti^gether  with  the  erection  of 
electrically  equipped  pumping  stations  at  Ploesti  and  Zandari. 
will  provide  opportunities  for  European  and  American  manufac- 
turers to  tender  for  the  machinery  and  material  required.  Subject 
to  contingencies,  a  third  pipe  line  may  be  subsequently  required. 

Strong    Osrams. — Kecently    a    motor-omnibus   collided 

with  a  lamp-post  in  Marylebone  Road.  The  force  of  the  impact 
was  so  great  that  the  post  broke  in  two  and  the  lantern  was  dashed 
to  the  ground,  smashing  all  the  outer  glass  to  pieces.  Neverthe- 
less, the  Osram  lamps  were  found  to  be  intact,  and  when  the 
current  was  switched  on.  they  lit  up  with  their  usual  brilliancy, 
not  a  bit  the  worse  for  the  shock.  The  incident  affords  a  striking 
teitimonial  to  the  strength  of  Osram  drawn-wire  lamps. 

OflSce  Lighting, — A  Committee  was  specially  appointed 
to  determine  the  best  method  of  lighting  the  five- storey  office 
building  of  Messrs.  Armour  &  Co.,  Chicago,  and  for  this  purpose 
trial  installations  of  the  following  lighting  systems  were  made  : — 
Direct  lighting  with  prismatic  glass  rttlectors ;  semi-indirect 
lighting  ;  indirect  lighting  with  porcelain  enamel  reflectors  ;  the 
"  eye-rest  ■■  svstem  of  indirect  lighting  with  .\-ray  silvered  glass 
refiectors.  These  installations  were  given  a  practical  working 
te.st  over  a  period  of  seven  months,  and  the  following  points  were 
considered  before  a  final  decision  was  made  : — First  cost :  current 
consumption  ;  cost  of  lamp  renewals  and  labour  for  cleaning  :  and 
the  opinion  of  the  workers.  The  Committee  found  that  as  regards 
first  cost  and  current  consumption,  there  were  only  negligible 
differences  between  the  systems.  In  respect  of  the  cost  of  labour 
for  cleaning,  the  "eye-rest''  system  of  indirect  lighting  proved 
decidedly  more  economical  than  any  of  the  others.  By  actual 
test  it  was  shown  that  the  "eye-rest"  fittings  and  their  reflectors 
could  be  cleaned  in  about  a  third  of  the  time  taken  for  a  corres- 
ponding installaticm  of  direct  or  semi-indirect  units.  In  regard  to 
the  quality  of  the  illumination  produced,  none  of  the  other  systems 
approached  the  "eye-rest,'  which  gave  diffused  illumination,  free 
from  "  glare"  and  shadow,  and  received  the  unanimous  vote  of  the 
employ(-s.  The  Committee  decided  that  by  reason  of  its  superior 
illumination,  lower  cost  of  maintenance,  and  approximately  equal 
first  cost  and  current  consumption,  compared  with  other  lighting 
systems,  the  "eye-rest "  system  should  be  employed  throughout  the 
offices  in  question. 

BaDkrnptcy     Proceedings,  —  Henry     Hai.lihelh 

O-XLEY  (otherwise  known  as  Oliver  Huxley),  consulting  engineer, 
22,  Uxbridge  Road,  Hanwell,  Middlesex. — The  adjourned  public 
examination  of  the  above-named  debtor  was  held  at  the  Court 
House,  Half  Acre,  Brentford,  last  Tuesday  week,  when  the  debtor 
stated  that  he  was  now  the  manager  of  the  British  and  Foreign 
Investments  Corporation,  Ltd..  and  he  was  supposed  to  receive  a 
salary  of  £500  a  year,  though  he  actually  received  about  £6  a 
week.  For  the  last  week  or  two  he  had  been  getting  nothing, 
because  he  had  been  away,  but  he  expected  to  get  it  when  he  went 
back.  The  Official  Receiver  .  On  your  preliminary  examination 
you  said  you  were  receiving  a  salary  of  £60o  per  annum.  Are  you 
prepared  to  agree  to  an  order  setting  aside  a  portion  of  your  salary 
for  the  benefit  of  your  creditors  .' — Yes.  How  much  wili  you  agree 
to.' — £100  a  year.  Qaestioned  as  to  the  expectations  he  had  of 
being  able  to  pay  the  debts  when  he  contracted  them,  the  debtor 
said  he  had  no  idea  that  he  was   in  difficulties  until  the  Official 
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Receiver  puinted  it  out.  lie  had  kept  no  Ijookn  of  account  because 
be  did  not  consider  it  necessary.  The  Otticial  R«ceiver  Haid  that 
the  debtor  had  not  made  a  full  disclosure  of  his  liabilititf. 
Debtor  admitted  that  a  Mr.  Aken  wag  a  creditor  for  £\!)  undi^r  a 
promiBBory  note,  niado  on  April  24tli,  1!I12.  It  wa.s  made  in  con- 
Biderntion  of  "  value  received,"  but  he  denied  that  he  had  the 
money,  lie  owed  Aken  about  ti^O,  and  ub  he  (Aken)  waH  in 
straitened  circumstances,  the  debtor  did  not  wish  to  keep  him 
without  money,  and  tiave  him  the  promissory  note  to  enable  him 
to  (to  to  a  moneylender.  He  did  not  return  him  as  a  creditor  in 
his  statement  of  affairs,  because  he  came  to  him  at  the  time,  and 
paid  he  was  hard  up.  The  Official  Heceiver  read  a  letter  of 
August  IMh  last,  in  which  debtor  wrote  to  Aken  stating  that  he 
would  be  thinking-  shockinf;  things  about  his  not  havinp  replied 
earlier,  and  he  also  read  another  letter  to  a  man  named  I'orcett,  in 
which  the  debtor  promised  to  i)ay  i.'2  until  Aken  was  cleared. 
Debtor  admitted  that  he  had  not  kept  his  promise.  The  debtor 
said  he  did  not  consider  it  as  a  lepal  debt,  he  was  doinj;  it  out  of 
friendship.  He  further  admitted  that  there  was  another  creditor, 
named  (iiorpe  Stone,  a  caliinet  maker,  and  althout^h  he  made  him- 
self responsible  for  the  whole  of  the  debt,  he  was  not  liable,  as  thi- 
debt  was  only  contracted  on  the  understand inp  that  another  man 
paid  his  full  share.  The  OIHcial  Heceiver  said  he  must  have 
further  information  about  the  furniture,  and  therefore  ordered 
the  case  to  stand  adjourned 

A.  1".  rAUKKii,  electrical  engineer,  8,  Mary  Street,  Burnley. — 
October  ltl\  is  the  last  day  for  the  receipt  of  proofs  for  dividend. 
Trustee     Mr.  ('   II.  I'lant,  i:i,  Winckley  Street,  Preston. 

Uissulutioiis  and  Liquiilations, — Distrk  r  Ei.i'.iTiin 

Co..  Lti>. — This  company  is  windinp;  up  voluntarily,  with  .Mr.  J.  VV. 
liinks,  ll"i,  Colmore  Row,  ISirmingrbam,  as  liquidator. 

K.iEi.t.UElKi  Sy.ndicate,  Li'i). — This  syndicate  is  windinir  np 
voluntarily,  with  Mr.  J.  H.  Hamilton,  IB,  Little  Trinity  Lane,  E.G., 
as  liquidator. 

lioiiM  Lkns  Lami>  Co.,  Ltd.  —  A  meetinR  is  called  for 
October  26th  at  1,'),  Great  St.  Helens,  London,  E.t'.,  to  hear  an 
account  of  the  winding-up  from  the   liquidator,  Mr.  E.  S.  Neave 

Book  IV'otices. — ('(ukuIh  fur  Ihi-  fiiresloi-  mill  till'  Imliis- 
ti-ioiix  MiUw,is  of  Gn-at  /Irita,,,'  By  T.  \V.  Shcllield.  Bristol  ;  .1.  W 
Arrowemith,  Ltd.  Is.  net. — The  author  of  this  little  book,  from  his 
experience  in  this  country,  followed  by  some  years'  life  in  Canada 
— for  part  of  the  time  as  an  industrial  commissioner  for  Regina — 
should  be  able  to  interest  those  in  need  of  information  regardinsr 
Canadian  resources  and  opportunitie/".  He  has  combined  the 
information  gained  as  the  result  of  personal  observation  with 
material  obtained  from  Government  departments,  the  Hoard  of  Trade. 
the  Press,  and  so  on.  After  a  brief  opening  chapter,  in  which, 
among  other  things,  the  author  refers  to  the  apathy  of  British 
manufacturers  and  merchants,  he  deals  with  different  parts  of  the 
vast  territory  in  geographical  order,  and  reproduces  a  number  of 
interesting  photographs.  Mr.  .'^hetlield's  idea  has  been  to  bring  out 
the  main  features  of  the  places  mentioned  in  so  far  as  they  are 
likely  to  be  of  interest  to  his  fellow  countrymen  at  home.  It  is 
impossible  either  for  the  trader  or  the  worker  nowadays  not  to  be 
impressed  with  the  coming  greatness  of  Canada,  but  it  would 
doubtless  be  useful  to  any  of  our  readers  who  are  casting  eyes  that 
way  if  they  made  a  study  of  this  little  book. 

"  l'riim-dhiii.i  of  the  Ameriran  Institute  of  Electrical  Engineers." 
Vol.  -X.XXI,  No.  '.1.  September,  1'.I12.  Xew  York :  The  Institute. 
Price  f  1.0(1. 

''  Tnin.taiti,tii.-i  of  the  Concrete  Institute."  Vol.  IV,  part  2. 
,Iuly,  ISM 2.     London  :  The  Institute. 

"  I'liKpeciiis  of  the  Borough  Polytechnic  Institute.  1912-1!H:>." 
London  :  The  Institute. 

"How  to  Manage  the  Dvnamo."  By  A.  R,  Bottone.  tondon  : 
Whittaker  &  Co.     Price  9d.  net. 

"Eugineering  and  Metallurgical  Books,  1907-Uill.'  By  R.  A. 
Peddie.     London  :  Grafton  &  Co.     Price  7b.  Gd.  net. 

"La  Tecnica  delle  Correnti  Alternate."  Vol  I.  By  Ing.  G. 
Sartori.     1913.     Milan  :  Ulrico  Hoepli.    L.  12. 

"  Statistik  liber  Starkstromanlagen  Allgemeiner  Teil  Zentralan- 
lagen  Kategorie  A  pro  1910."  "  .Tahreaheft  des  Schweizerischen 
Elektrotechnischen  Vereins  fiir  das  Vereinsjahr,  1911-1912."  1912. 
Zurich  :  Fachschriften-Verlag  und  Buchdruckerei  A.-6. 

Shipwrecked  Lamps. — Thk  HiutishThomson-Houston 

Co.,  Ltd.,  inform  us  that  salvage  operations  on  the  sunken  P.  and  0. 
liner  Oreanu  resulted  in  the  recovery,  amongst  other  things,  of 
cases  containing  600  Mazda  lamps.  On  examination,  it  was  found 
that,  of  500  25-watt  lOo-volt  lamps,  22,  or  -1'4  per  cent.,  were 
broken,  and  of  IdO  25-watt  55-volt  lamps,  only  two,  or  2  per  cent,. 
were  broken.  The  remainder  were  returned  to  Rugby  in  perfect 
condition.  Considering  the  rough  treatment  which  the  lamp 
cases  must  have  received,  the  proportion  of  breakage  is  remarkably 
small. 

Trade  Announoenients. — Messrs.  Siejiens  Brothers 

Dynamo  Works,  Ltd.,  of  Dalston,  inform  us  that  under  the  new 
Post  Office  system  their  registered  telegraphic  address  is  "Siemodyn, 
Kinland,  London."  The  indicator  word  "  Kinland "  will  not  be 
charged  for. 

The  Emanda  Escjineering  Co,,  Ltd.,  owing  to  the  rapid  growth 
of  their  business  in  switch,  di'^tribution  and  fuseboards,  switch 
boxes,  .vc.,  have  removed  to  Emanda  Works,  Sumner  Avenue, 
Peckham, London,  S.E.  A  leaflet  which  they  have  issued  illustrates 
some  of  their  manufactures. 

Mb.  John  T.  MtrERAT,  electrical  engineer  and  contractor,  of 
Halifax,  has  removed  from  Raweon  Street  to  3,  Lord  Street. 


With  reference  to  our  notice  regarding  the  affairs  of  Mu.  A.  E. 
Mauti.n,  trading  as  the  Midland  cElectric  Supply  Co.,  39.  Great 
Charles  Street,  liirmingliam.  w<!  are  asked  to  point  out  that  the 
Electrical  Trades  Supply,  Ltd  ,  also  of  'ireat  Charlis  Street,  is  in  no 
way  connected  with  the  Midland  Electric  Supply  Co  ,  and  has  never 
lieen  in  any  sense  associated  with  the  latter  firm. 

Mit.  Stki'UK.n  WoiiKMAN,  electrical  engineer,  of  Updown  Hill, 
Windlesham,  near  Bagshot,  announces  that  he  is  relinquishing 
business. 

Mesmis.  Saietv  Lkiht,  Ltd.,  have  removed  to  118,  Queen 
Victoria  Street,  London,  E.C. 

The  Ediso.s  and  Swan  United  Electbic  Light  Co.,  Ltd., 
have  opened  a  depot  in  Bristol  (.at  71,  Victoria  Street),  with  Mr. 
F.  W.  Fifield  as  district  superintendent,  for  the  convenience  of 
their  West  of  England  customers.  Large  stocks  of  their  metal - 
filament  lamps  will  be  carried. 

"  Itobbialac." — At  the  Tiainway  Hxbibitiuii  at  West 
Ham,  a  tramcar  of  the  West  Ham  Corporation  was  on  view  which 
had  been  treated  with  Robbialac  enamel  paint  supplied  by  Mesp lis. 
Jenken  \:  Nlriioi..soN,  Ltd.,  (ioswell  Works,  Stratford.  E.  This 
paint  is  widely  used  by  tramway  and  railway  authorities. 
The  firm  had  on  show  at  their  stand  their  ultra-high-resistance 
insulating  compocition,  "  Wattlac, "  for  which  they  claim  an  actual 
breakdown  strength  of  28,000  volfct  per  mm.  A  selection  of  metal 
underbody  parts  was  also  shown,  treated  with  their  anti-rust  ami 
corrosion-proof  composition,  "  Ferroradium. ' 

Newcastle    Klectrical   E.xliibition. — Messrs.   Bkrrv, 

Skinneu  ,V;  Co.  inform  us  that  their  fool-proof  ironclad  fused 
switchgear  has  been  employed  at  the  al)Ove  exhibition  on  the  main 
switchboard,  and  for  controlling  the  lighting  of  the  entrance  and 
the  elegtric  sign,  the  Provincial  Laundry,  cookery  exhibits,  electric 
water  heating  and  the  cafe. 

The  Shop.s  .4ct. — Moreeambe  Corporation  has  made  a 
closing  order  under  the  provisions  of  the  Shops  Act  for  the  retail 
electrical  trades  in  the  town.  The  closing  day  is  Wednesday. 
Moreeambe,  of  course,  takes  advantage  of  the  privilege  extended  to 
seaside  holiday  resorts  of  disregarding  the  order  in  the  summer 
months. 

Silica    Lamps. — Messrs.   Ashwokth    it   Parker,  of 

Bury,  have  decided  on  the  adoption  of  Silica  lamps  for  the  lighting 
of  their  recently-completed  extensions.  The  electric  lighting  and 
power  installation  for  Messrs.  Tatham  A:  Co.'s  new  works  at  Roch- 
dale is  in  the  hands  of  the  Rochdale  Electric  Co ,  and  the  premises 
here  are  also  being  lighted  throughout  with  Silica  lamps.  These 
lamps  have  further  been  adopted  for  the  surface  lighting  of  the 
Alloa  Coal  Co.,  Bannockburn  Colliery,  Stirlingshire. 


LIGHTING  and  POWER  NOTES. 


Ajiesbury. — The  L'.D.C.  has  apiwiiited  four  pei-soiis 
outside  the  Council  to  act  with  a  Committee  to  consider  a  scheme 
for  electric  lighting  for  the  town  under  the  newly-obtained 
provisional  order. 

Baiidoo. — The  U.D.C.  has  decided  to  ask  the  Bradford 
T.C.  to  agree  to  one  of  the  following  alternatives  in  connection 
with  the  proposed  tramways  : — To  supply  current  to  Baildon  in 
bulk  :  to  pay  IJd.  per  unit  if  the  electricity  is  supplied  by  Shipley  ; 
or  to  find  its  own  current  for  running  the  Baildon  tramcars. 
Shipley  U.D.C.  has  offered  to  supply  current  at  liid.  per  unit,  but 
preferred  the  supply  to  be  obtained  elsewhere  if  possible. 

Barking. — A  letter  has  been  received  from  the  L.G.B. 
with  reference  to  the  Council's  application  for  sanction  to  a  loan 
of  .<;  11,200  for  the  purpose  of  extensions  to  the  electricity  works, 
stating  that  the  Board  was  not  satisfied  that  the  scheme  submitted 
was  the  most  suitable  for  the  purposes  of  the  Council's  under- 
taking, and  that  it  was  not  prepared  to  sanction  the  loan.  In 
consequence  of  this  decision  the  Committee  has  decided  to  submit 
an  amended  application  to  the  Board  for  approval  involving'  an 
expenditure  of  £s,335.  made  up  as  follows: — Diesel  engine  and 
D.c.  generator  250  KW..  £4,U00  :  foundations.  £240  ;  rotary  con- 
verter, £800;  switchgear.  £260:  steam  recorder,  &c.,  .<105  ; 
connections  (cable.  ,.*cc.),  £140;  tools  and  spares,  £150;  boiler 
feed  pump  and  connections,  £180  ;  rearranging  position  of  present 
plant,  £60  ;  clerk  of  works,  *'75  ;  contingencies,  £250  ;  loan  costs, 
£7."i  ;  mains  and  services,  £2,0o0.  It  has  also  directed  the 
engineer  to  prepare  specifications,  i:c.,  and  to  invite  tenders  for 
the  supply  and  erection  of  the  necessary  plant.  With  regard  to 
the  tenders  which  were  provisionally  accepted  for  the  original 
scheme,  the  firms  are  to  be  notified  of  the  L.G.B.s  decision. 

Bariisley. — The  Yorkshire  Electric  Power  Co.  is  propos- 
ing to  erect  a  waste  heat  station  for  the  generation  of  electricity 
from  coke-oven  gas  at  Barugh,  near  Barnsley.  and  at  the  half- 
yearly  meeting  of  the  company,  it  was  suggested  that  an  extra 
£50,000  of  preference  capital  should  be  raised,  and  that  .*:  25.000  of 
this  should  be  devoted  to  the  new  work.  Last  year  s  profit  had 
decreased  by  £800  as  compared  with  1911,  but  was  £SlOin  advance 
of  that  of  isuo.  The  new  station  was  very  necessary,  as  there  had 
been  an  increase  of  20  per  cent,  in  the  amount  of  electricity  sold 
fiom  the  power  station. 
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Belfast. — At  the  meeting  of  the  Tramways  and  Elec- 
trical Committee,  the  electrical  engineer  submitted  his  reports  on 
the  question  of  installing-  Diesel  eng^ines  in  connection  with  the  pro- 
liosed  extension  of  the  electricity  undertaking  and  as  to  the  estab- 
lishment of  sub-stations. 

Blackburn,— The  Electricity  Committee  luis  under  con- 
sideration a  report  by  Mr.  Wheelwright,  the  borough  electrical 
engineer,  on  the  question  of  new  works  for  the  electricity  depart- 
ment. 

CleckheatOD, — The  District  Council  reports  a  net  loss 
of  £406  on  the  last  year's  working  of  the  electricity  undertaking. 
This  is  mainly  due  to  the  increase  in  cost  of  generation,  coal  and 
repairs  and  maintenance  of  works.  Pfr  loutni,  the  price  of  current 
has  been  more  satisfactory  to  the  Council,  and  the  number  of  units 
generated  has  increased  from  908,041  to  1,159,272.  The  increase 
in  the  cost  of  generation  has  been  met  by  the  transfer  of  a  small 
balance  from  the  reserve  fund  and  £347  from  the  general  district 
fund. 

Continental      Xotes, — Dknmauk. — A      company      is 

reported  to  be  in  course  of  fnriration  to  establish  a  large  electricity 
generating  station  near  Krrije.  in  South-East  Seeland,  for  the 
supply  of  current  for  lighting  and  power  purposes  to  a  number  of 
■small  towns  and  villages  in  the  district. 

East    Barnet  Valley. — ki  the    last    mectino;    of    the 

District  Council,  Councillor  Ford  moved  :  "That  the  North  Metro- 
politan Electric  Power  Co.  be  asked  if  it  will  be  possible  to  lay  their 
main  cables  throughout  the  district  of  the  Council  by  October,  1913, 
and,  if  so,  at  what  cost  they  would  be  prepared  to  light  the  public 
roads."  lie  stated  that  there  was  a  great  demand  for  electricity  for 
lighting  and  power  purposes  throughout  the  district.  lie  was 
prepared  to  go  any  length  to  encourage  the  electrical  company,  if 
it  were  only  to  break  down  the  monoimly  of  the  Gas  Co.  in  the 
district.  It  was  a  disgrace  to  pay  money  to  have  the  district 
lighted  when  the  result  was  practically  semi-darkness.  After 
further  discussion  bearing  upon  the  extremely  bad  lighting  by  the 
Gas  (j.,  the  motion  was  carried  upm.  ron.,  and  a  committee  was 
appointed  to  go  into  details. 

Edinburgh, — At  a  meeting  of  the  Treasnrer's  Committee 

iif  the  T.C.  on  Friday  last.  Councillor  Harrison  moved  that  the  electric 
lighting  surplus  be  applied  to  the  relief  of  rates,  and  this  motion 
was  carried  against  a  proposal  by  Councillor  Bruce  Lindsay,  that 
the  Committee  recommend  that  the  surplus  be  not  appropriated. 
This  recommendation  will  now  come  before  the  Town  Council. 

Epsom. — The  U.D.C.  has  received  from  the  L.G.B. 
sanction  to   a  U  an  of  £2,800  for  additional  generating  plant  and 

f.'iOo  for.nixins. 

Glasgow. — The  minntes  of  the  Electricity  Committee  of 
the  T.C.  contain  a  report  by  the  engineer  that  Messrs,  Harland  and 
Wolff  had  applied  to  the  Ijurgh  of  Govan  for  a  supply  of  electrical 
energy  for  their  ship-building  yard  in  Govan.  The  supply,  which 
would  be  of  large  extent,  would  be  required  in  a  few  months,  and  it 
would  be  necessary  to  connect  the  Corporation's  system  of  distribution 
with  that  of  (iovan  to  enable  it  to  be  given.  The  town  clerk 
reported  that  as  a  result  of  meetings  of  the  sub-committee  on  the 
Boundaries  Act  with  representatives  of  the  burghs  of  Govan  and 
Fartick,  the  T.Cs.  of  the  latter  towns  agreed  to  the  connection  of  their 
electricity  undertakings  with  that  of  the  Corporation,  and  that  the 
Corporation  Electricity  Department  should  supply  the  current 
required.  The  engineer  was  authorised  by  the  Committee  to  have 
the  proposed  connection  made. 

Helsby. — The  P.C.  has  decided  to  canvass  the  district  in 
order  to  ascertain  the  probable  number  of  consumers  of  electricity 
for  domestic  purposes.  The  information  is  needed  by  the  Mersey 
Power  Co.  before  it  can  quote  for  public  lighting. 

Ilford. — A  serious  tire  occurred  on  Tuesday  afternoon 
at  the  electricity  works  of  the  U.D.C.  c  lusing  a  complete  stoppage 
of  the  supply  and  of  the  local  tramway  service.  The  origin  of  the 
tire  was  behind  the  main  switchboard,  where  the  flames  broke  out 
suddenly  with  great  violence,  and  at  once  ignited  the  roof.  The 
fire  brigade  was  quickly  on  the  spot,  but  it  took  an  hour's  work  to 
subdue  the  flames,  and  then  all  but  one  of  the  dynamos  were  soaked 
with  water.  A  part  of  the  tramway  service  was  re-started  with 
power  from  East  Ham,  but  various  large  works  supplied  from  the 
Ilford  power  station  were  shut  down.  The  supply  was  partially 
resumed  by  8.30  p.m. 

Leeds. — A  proposal  of  the  Corporation  to  establish  a 
department  for  the  hiring-out  of  electric  motors  is  meeting  with 
strong  opposition  on  the  part  of  local  electrical  firms.  The  Cor- 
poration proposes  to  borrow  *  10,000  for  the  purpose,  and  the 
opposition  asserts  that  not  only  is  it  unfair  to  institute  this  muni- 
cipal competition  with  private  traders,  but  it  would  be  impossible 
for  the  Corporation,  with  the  suggested  outlay,  to  provide  a  service 
anything  like  equal  to  that  which  would  be  displaced,  and  also 
that>  the  authorities,  in  their  limitations  as  to  stocking  varieties  of 
ypes  and  parts,  would  run  the  risk  of  wasteful  speculation  on 
n^iies  of  motors  which  might  become  obsolete  at  an  early  date,  or 
prove  useless  under  a  changed  system  of  supply.  The  opposition 
includes  practically  all  the  local  firms,  and  an  influential  deputation 
recently  waited  upon  the  Tramways  and  Electricity  sub-Committee 
and  entered  a  protest.  A  deputation  is  also  to  attend  the  next 
meeting  of  the  City  Council, 


Llandudno. — In  a  statement  as  to  the  progref^s  of  the 
Corporation  electricity  undertaking,  at  the  meeting  of  the  T.C.  on 
iSeptember  30th,  Mr.  S.  Chautrey  (chairman  of  the  Electricity  Com- 
mittee), said  that  the  year  ending  March  Slst  last  was  the  first 
following  the  installation  of  a  coal  conveyor  and  an  induced 
draught  system.  The  induced  draught  apparatus  was  a  step  of  a 
speculative  nature,  but  it  had  proved  a  great  success.  Not  only  had 
it  stopped  the  emission  of  smoke,  but  it  enabled  mechanical  stokers 
to  be  employed,  with  a  resultant  saving  of  £1,112  in  fuel.  The 
year's  trading  resulted  in  a  net  surplus,  after  paying  interest  and 
redemption  on  loans,  of  f8S4,  and  this  notwithstanding  that  the 
price  of  current  had  been  reduced  by  \A.  per  unit.  I^nfortunately, 
there  had  been  a  decrease  in  the  supply  of  current  to  the  tramways 
company,  but  now  that  the  track  was  doubled  for  a  considerable 
distance,  the  probability  was  that  the  current  year  would  show 
better  results,  and  that  the  traction  consumption  would  steadily 
increase. 

London. — 15etHi\.u,  Guken. — In  connection  with  the 
Electricity  Committee's  recommendation,  reported  in  last  week's 
issue,  advising  the  Council  to  adopt  its  suggestions  with  regard 
to  the  taking  of  a  supply  of  electricity  from  Stepney,  the  matter 
was  again  referred  back  to  the  Committee,  at  the  meeting  of  the 
Council  last  week.  At  this  meeting  a  letter  was  read  from  the 
town  clerk  of  Stepney  to  the  effect  that  after  consulting  the 
borough  electrical  engineer  and  treasurer  he  was  of  opinion  that 
his  Council  would  be  prepared  to  undertake  the  maintenance  and 
administration  of  the  electrical  supply  in  Bethnal  Green  upon  the 
basis  of  the  following  proposals  ;— For  repairs  and  maintenance  of 
mains,  house  services,  meters  and  other  apparatus  on  consumers' 
premises,  maintaining  and  supervising  sub-station  plant,  reading 
meters  monthly,  rendering  a  monthly  statement  to  the  Bethnal 
Green  treasurer  with  all  information  necessary  to  enable  him  to 
render  and  collect  consumers'  accounts,  establishment  charges  and 
management  expenses,  a  charge  of  0'2d.  per  unit  for  each  unit  sold 
in  excess  of  a  certain  quantity  which  was  not  mentioned  publicly 
at  the  meeting.  Capital  work  (if  any")  on  plant,  mains,  house 
services,  &c.,  executed  by  Stepney  for  Bethnal  Green  to  be  charged 
for  on  cost  basis  plus  10  per  cent-,  for  use  of  tools,  ,tc.,  establish- 
ment charges  and  supervision.  Such  proposals  are  subject  to  oon- 
firmition  by  the  Stepney  Council.  A  letter  was  also  read  from 
Mr.  .1.  F.  C.  Snell,  the  Council's  consulting  electrical  engineer  on 
the  subject  of  the  above  letter.  In  this  letter  Mr.  Snell 
stated  that  he  considered  the  terms  offered  to  be  very 
favourable  indeed  to  the  liethnal  Green  Council.  The 
figures  quoted  result  in  less  annual  charges  than  he  had  in- 
cluded in  his  estimates.  He  was  of  opinion  that  there  could  be  no 
chance  of  the  Council  losing  on  the  undertaking,  but  that,  on  the 
other  hand,  it  would  be  a  source  of  considerable  profit,  apart  from 
the  great  convenience  to  the  ratepayers  of  the  borough.  In  the  dis- 
cussion which  followed  the  motion  for  the  adoption  of  the  Com- 
mittee's report.  Councillor  Brookes,  whilst  holding  to  the  principle  of 
electricity  supply,  urged  that  it  would  not  be  right  for  the  Council  to 
come  to  a  decision  that  night  without  the  Committee  having  had  an 
opportunity  of  considering  the  letter  from  Stepney,  which  tiorc  the 
previous  day's  date,  and  had  lieen  received  only  that  day,  and  there- 
fore had  not  been  under  the  consideration  of  the  Committee,  and 
moved  that  the  whole  matter  be  referred  back  to  the  Committee  for 
consideration.  He  was  opposed  to  the  present  Council,  at  the  last 
meeting  but  one  before  the  elections,  pledging  its  successors  to  a 
great  expenditure  of  £21,000.  As  stated  above.  Councillor  Brookes's 
amendment  was  adopted  by  13  votes  to  12. 

Fii,H.\M. — The  Electricity  Committee  reports  the  receipt  of  a 
communication  from  H  M.  Electrical  Inspector  of  Factories  upon 
the  Council's  electricity  works,  stating  that  many  things  were  not 
in  accordance  with  the  requirements  of  the  Electricity  Regulations 
under  the  Factory  and  Workshop  Act,  and  suggesting  alterations. 
The  Inspector's  report,  the  Committee  states,  has  received  the  con- 
sideration of  the  borough  electrical  engineer,  and  the  less  important 
matters  are  being  attended  to.  The  only  suggestion  involving 
serious  alteration  is  in  connection  with  the  high-tension  switch- 
board, which,  to  meet  the  requirements  of  the  Regulations,  will 
have  to  be  remodelled  and  reconstructed.  The  electrical  engineer 
is  to  at  once  issue  to  a  number  of  experienced  firms  a  general  out- 
line of  the  essential  requirements,  and  invite  each  of  them  to  pre- 
pare and  submit  for  consideration  a  complete  scheme,  together 
with  an  estimate  of  the  cost  of  carrying  out  the  proposals. 

Lowestoft.— The  T.C.  has  fixed  a  flat  rate  of  Id,  per 
unit  for  current  for  cooking  and  heating,  and  has  decided  to 
expend  £100  on  cooking  and  heating  stoves  and  electric 
irons  for  hiring  out.  The  charges  for  current  for  power  supplied 
to  factories  and  workshops  have  been  reduced  to  2d.  per  unit  for 
the  first  600  units  per  quarter,  and  1  id.  per  unit  beyond. 

Qaarndon. — The  P.C,  has  appointed  a  Committee  to 
consider  the  advisability  of  adopting  electricity  for  public  lightinir. 
The  Committee  will  confer  with  the  Derby  Borough  electrical 
engineer,  Mr.  Wilmshnrst,  who  has  already  outlined  a  scheme. 

Rochford. — After  protracted  discussion,  the  B.  of  G.  has, 
by  14  vo^-es  to  8,  adopted  a  scheme  for  lighting  the  Workhouse  by 
electricity  in  place  of  gas.  With  the  heating  scheme  the  expendi- 
ture is  estimated  at  £6,320.  The  matter,  however,  will  again  come 
forward,  as  notice  has  been  given  to  rescind  the  adoption  of  the 
scheme,  on  the  ground  that  it  is  too  expensive  for  a  building  of  the 
size  of  the  Workhouse.  At  present  gas  is  supplied  at  38.  9d.  per 
1,000  cb.  ft.,  and  the  consulting  engineer,  Mr.  Dolby,  hadadvised 
that  electricity  will  be  cheaper  than  gas, 


Vol.71.  No.  1,818,  septembkb 27, 1913.]  THE    ELECTRICAL    REVIEW. 


495 


Sevenoaks.  —Mr.  Cecil  E.  Cnrrie,  who  is  applying  for  k 
prov.  order  for  E  L.,  has  informed  the  B.D.C.  that  the  whole  of  the 
pariehes  in  the  Counoil's  area  will  be  included  in  the  application. 

South  Africa. — At  a  s]iccial  meetiiii;  of  the  AVellington 
(Cape  Province)  municipal  Council,  at  which  representatives  of  the 
public  were  present,  it  was  decided  to  provide  an  electric  liphtine 
inotallation  for  the  town.  Two  schemes  were  submitted,  but  sfniie 
further  information  is  required  before  the  project  can  be  taken  in 
hand  and  the  ])luiit  erected.  The  installation  will  supply  a  lonp;- 
felt  want,  especially  in  the  many  boarding  establishments. 

We  understand  that  an  a(;reoment  has  been  arrived  at  between 
the  WynberK  i  ouncil  and  the  Cape  Town  Council  for  the  purchase 
by  the  former  of  the  electricity  distributintr  system  and  the  various 
riffhts  acquired  in  Wynberp  by  the  City  as  the  result  of  its  purchase 
of  the  undertakint;  of  the  Cape  Peninsula  I.it'htinp  Co.  The  apree- 
ment  is  of  the  nature  of  a  compromife,  the  purchase  price  beinsf 
fixed  at  £s,iiC(i. 

Soutliend-on-Sea. — Thu  T.C.  has  applied  to  the  L.G.H. 
for  a  loan  of  JtH.'.Mici  for  an  additional  ."lOO-KW.  steam  generating 
set,  for  which  tenders  are  to  be  invited.  The  L.G.B.  has  also  been 
asked  to  allow  the  expenditure  of  an  unexpended  loan,  amounting 
to  £3,74."),  granted  for  cables,  on  ordinary  extensions. 

Soutliport.— The  repoit  of  Jlr.  S.  J.  Watson,  of  Bury, 
who  was  called  in  as  an  expert  to  investigate  the  electricity  under- 
taking, was  presented  to  the  Corporation  on  Saturday.  A  report 
upon  the  tramways  is  to  be  furnished  at  a  later  stage  by  Mr. 
Mallins,  of  Liverpool.  The  outstanding  feature  of  the  electricity 
report  is  the  financial  position,  dealing  with  which  Mr.  Watson  says 
that  the  undertaking  is  overcapitalised.  The  capital  expenditure 
of  £1I0,.')77  on  the  generating  station  is  equal  to  £\r>  per  K\v.  in- 
stalled. In  many  other  undertakin^rs  of  similar  size  the  expenditure 
is  only  £'J'i  per  Kw  ,  and  at  prices  that  obtain  today  equivalent 
value  could  be  obtained  at  £!.">  to  A"  IW  per  kw.  The  expenditure  of 
£75,K."»4  on  mains,  services  and  arc  lamps  is  also  excessive  for  an 
undertaking  of  its  size,  even  after  making  allowances  for  the 
special  character  of  the  district  and  the  class  of  customer  supplied. 
The  £20,811  expended  on  transformers  and  meters  is  out  of  all 
proportion  to  the  actual  value  of  the  appliances  which  the  sum  is 
supposed  to  represent.  No  provision  has  lieen  made  for  depreciation 
or  for  the  replacement  of  plant  or  apparatus.  A  casual  inspection 
shows  that  the  useful  life  of  much  of  the  plant  and  appliances 
must  bo  considerably  less  than  the  period  granted  for  the  repay- 
ment of  the  loans.  Although  no  reserve  or  depreciation  fund  has 
been  established  during  the  past  11  years,  the  sum  of  £27,000  has 
been  transferred  from  the  revenues  of  the  undertaking  to  the  relief 
of  the  rates,  "  At  the  present  time,  therefore,"  the  report  proceeds, 
"  there  e.xists  what  amounts  to  a  liability  on  the  ratepayers  for 
about  £20,0(10  for  depreciation  in  the  value  of  the  assets  of  the 
electricity  department,"  Mr.  Watson  suggests  that  no  further  con- 
tributions whatever  should  be  made  to  the  rates  until  an  adequate 
reserve  or  depreciation,  fund  has  been  established. 

Mr.  A.  S,  Black  (borough  electrical  engineer  and  tramways 
manager)  commenting  on  this  report,  makes  a  remarkable  sug- 
gestion. Before  additional  expenditure  on  tramway  plant  is  decided 
upon,  he  thinks  the  whole  question  of  the  tramways  should  be  con- 
sidered. The  whole  of  the  Corporation  tramways  track  will  have 
to  be  renewed  before  long,  and  he  suggests  that  it  would  be  more 
satisfactory  to  abolish  the  present  system,  and  substitute  a  petrol 
or  petrol-electric  service  of  motor-ears. 

The  report  will  be  discussed  at  the  next  meeting  of  the  Council, 

Wellingboroufch. — The  U.D.C.  has  decided  to  make  no 
ofifer  for  the  undertaking  of  the  Electric  Supply  Co.  until  it  has 
been  inspected  by  an  expert,  and  that  it  would  not  be  worth  the 
expense  of  expert  advice  unless  the  company  reduces  its  offer  to 
about  two-thirds  the  sum  recently  named,  and  published  at  the 
time  in  the  Elkctkic.\l  Review. 

West  Hani. — Application  is  to  be  made  to  the  Local 
Grovernment  Board  for  sanction  to  borrow  £7,600  for  transformers, 
and  £6,000  for  services.  The  B.  of  T.  is  to  be  asked  to  give 
its  consent  enabling  the  Council  to  give  a  supply  of  current  to 
Messrs.  Pearson,  the  contractors  for  the  Port  of  London  Authority 
Docks'  extensions,  for  consumption  outside  the  area  of  West  Ham. 
An  agreement  has  been  entered  into  with  the  Charing  Cross  Supply 
Co.,  enabling  it  to  continue  for  a  further  period  of  three  years  to 
take  from  the  Council  a  supply  of  current  at  the  Bow  generating 
station.  The  India-Bubber,  Gutta-Pereha  and  Telegraph  Co.,  Ltd., 
has  signed  an  agreement  with  the  Council  for  taking  a  supply  of 
about  2i  to  3  million  units  per  annum,  at  4.^0  to  600  kw.  maximum 
demand. 

Weymouth.— The  L.G.B.  ha.s    forwarded  to  the  T.G. 

sanction  to  a  loan  of  £3,880  for  generating  plant,  £700  for  exten- 
sions of  buildings,  £800  for  mains,  and  £1,700  for  services. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen.— On  the  recommendation  of  the  Tramways 
Committee  last  week,  it  was  decided  to  specially  adapt  six  cars  as 
an  experiment,  to  the  P-A-Y-E  system,  in  connection  with  the  Cor- 
poration Tramways,  and  to  make  supplication  to  the  B.  of  T.  for 
sanction  to  introduce  a  front  entrance  on  cars  for  the  upper  deck 
passengers. 


Blackpool. — An  innovation  was  introduced  on  the  tram- 
ways last  week.  By  arrangements  with  the  Postmaster-General, 
letter  boxes  are  now  attached  to  certain  cars  on  each  of  l/he  four 
routes,  thus  enabling  the  public  in  the  outlying  portions  to  post 
letters  after  ordinary  collections  from  pillar  boxes  and  sub-offices, 
and  avoid  a  special  journey  to  the  central  office.  Ijetters  may  be 
posted  at  any  stopping  place,  but  if  a  car  is  stopped  expressly  for 
the  purpose  of  posting  only,  a  charge  of  Id.  is  made  to  remunerate 
the  Corporation. 

The  forporation  has  under  consideration  a  further  scheme  for 
extending  the  promenade  at  South  Shore  to  Squire's  Gate.  The 
proposal  which  provides  for  the  construction  of  a  tramwa.v  track 
and  carriageway  is  estimated  to  cost  £  ls,00O, 

Brouifliton. — The  Wre.shani  and  I)isti*i<-t  Eici-tric,  Truui 
way  Co.  ha.s  informed  the  P.O.  that  it  cannot  at  present  consider 
the  project  for  extending  the  tramway  through  New  Broughton. 
Bryatcg  and  Pentre  Broughton,  as  such  an  extension  would  not 
justify  the  expenditure. 

Canada, — In  cinnectiun  with  its  line  t<>  Vancouver, 
B.C.,  the  Canadian  Northern  Railway  is  to  enter  the  city  by  means 
of  a  four-mile  tunnel,  and  in  connection  with  this  about  18  miles 
of  route  between  Vancouver,  New  Westminster  and  Port  Mann  will 
be  electrified. 

Continental    Xotes.— Rissta.— Tlie    shares    of    the 

Societ<!  des  Tramways  de  Reval,  which  owns  the  horee  tramway 
system  in  the  Russian  port  of  Reval,  have  sU  been  acciuircd  by  the 
Societe  Generale  Tramways  et  d'Applications  d'Electricitu,  of  Liege, 
who  propose  to  electrify  the  lines. 

Dundee, — The  railloss  electric  car  system  inaufruratcd 
recently  by  the  Corporation  has  been  inspected  by  Mr.  A.  Campbell, 
city  engineer,  Edinburgh,  and  Mr.  Laidlaw.  a  director  of  the  Edin- 
burgh Tramway  Co.  Mr.  G,  -M  Stuart,  chief  city  engineer,  Bloem- 
fontein  (who  is  studying  the  various  systems  with  a  view  to 
establishing  a  tramway  system  12  miles  in  extent  in  Bloem- 
fontein),  and  Mr.  Donald  M'CoU,  manager  of  the  Shanghai 
tramways,  have  also  visited  the  town. 

Edinbnrstb. — In  connection  with  the  scheme  for  e.vtend- 
ing  the  tramways,  the  sub-committee  on  new  tramways,  with  the 
burgh  engineer,  has  been  retjuested  to  report  on  the  three  systems 
— railless,  self-propelled  cars,  and  motor-omnibuses— giving  at  the 
same  time  particulars  as  to  cost. 

Ilalit'a.\. —  In  <onnectioti  with  the  Bill  which  the  Cor- 
poration is  promoting  for  tramway  extensions,  it  has  been  decided 
to  take  tramways  to  Wainstalls  and  Siddal,  outlying  portions  of  the 
borough. 

Kei|;hley. — The  fate  of  the  raotnr-'buses,  which,  in 
conjunction  with  the  Corporation  tramways,  serve  the  out  dis- 
tricts of  Keighley,  hangs  in  the  balance.  The  controversy 
which  has  for  some  time  past  waged  around  the  fact  that  they 
have  not  directly  paid  their  way,  was  brought  nearer  to  a  head 
last  week,  when,  at  the  T.C.  meeting,  Alderman  King  moved  the 
entire  discontinuance  of  the  service,  but  admitting  the  fact  that 
they  undoubtedly  acted  as  useful  feeders  for  the  tramways  in  the 
rough,  hilly  parts  to  which  electric  trams  had  not  access,  that  they 
brought  outside  trade  into  the  town,  a"nd  that  changes  in  the 
department  were  promised  by  the  Committee  concerned,  he  also 
moved  that  consideration  of  his  motion  be  deferred  for  a  month. 
This  latter  was  carried,  despite  an  amendment  to  the  contrary. 

Lancashire    and    Yorkshire    Electrification.— Tht^^ 

Lancashire  and  Yorkshire  Railway  Co.  are  about  to  commeaoe  the 
electrification  of  the  system  from  Town  Green  to  Ormskirk, 
The  old  rails  are  being  replaced,  and  in  the  cour.se  of  another 
month  a  start  is  to  be  made  with  the  construction  of  buildings  for 
an  electric  snb-station  and  battery  station  at  Ormskirk.  The 
company,  encouraged  by  the  success  of  the  electrified  system  in  the 
Liverpool  district,  feels  confident  that  the  consequent  improved 
train  service  will  in  time  more  than  compensate  for  the  out- 
lay. It  is  expected  that  as  a  result  of  the  immediate  start  in 
connection  with  the  extension,  building  developments  on  an 
appreciable  scale  will  follow. 

Llandudno. — The  Light  Railway  Co.  having  announced 
a  desire  to  double  the  track  in  certain  parts  of  the  district,  a 
Committee  of  the  "local  DC,  has  been  appointed  to  meet  the 
representatives  of  the  company  to  discuss  the  project. 

Mytholmroyd. — The  D.C.  has  expressed  its  willingness 
to  enter  into  an  agreement  with  the  Halifax  Corporation,  provided 
the  terms  are  acceptable  to  both  parties,  whereby  it  is  proposed  to 
postpone  the  Council's  powers  under  Sec.  43  of  the  Tramways  Act, 
1870,  to  acquire  the  tramways  now  worked  by  the  Corporation 
within  that  district,  until  the  expiration  of  31  years  from  the  date 
of  the  Royal  Assent  to  the  Halifax  Corporation's  (proposed)  Tram- 
way Bill. 

Newcastle-on-Tyne.— The  Tramways  Committee  has 
referred  to  a  Sub-Committee  a  scheme  for  reconstructing  the  bogie 
oars  at  an  estimated  expenditure  of  £10,000. 

Oswaldtwistle.— At  the  Council  meeting  on  September 
19th,  Mr.  Hargreaves  again  referred  to  the  rating  of  the  tram- 
ways, and  the  action  of  Accrington  Corporation  in  deducting 
three-quarters  of  the  rate.  Criticising  figures  given  by  Councillor 
J.  C.  Lnpton,  of  Accrington,  Mr.  Hargreaves  said  it  was 
one  of  those  cases  where  they  could  make  figures  prove  any- 
thing.     He  did  not  question  the  legality  of  the  action  taken   by 
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Acoringfton  in  making  deductions  from  the  rates,  but  contended  that 
the  reduction  was  a  violation  of  the  ordinary  principles  of  equity.  The 
minutes  showed  the  receipt  of  a  letter  from  the  general  mansper  of 
Blackburn  Corporation  asking  for  the  return  of  a  portion  of  the 
rate  paid  by  the  Corporation  respecting  its  undertaking  in  the 
Oswaldtwistle  area.  The  matter  wss  left  over  until  a  decision  had 
been  given  in  the  appeal  case  affecting  tramway  rating. 

Soyland. — The  T).C.  has  decided  in  favour  of  the  ex- 
tension of  the  Halifax  tramways  to  Ripponden,  on  terms  to  be 
arranged  between  the  Council  and  the  Halifax  Corporation. 

I  .8. A, — With  a  view  to  the  more  rapid  advancement  of 
the  electric  motor  vehicle  in  the  New  York  district,  the  New  York 
Electric  Vehicle  Association  has  just  been  organised  in  that  city. 
It  is  stated  that  there  are  at  the  present  time  no  fewer  than  400 
electrical  vehicles  of  the  pleasure  type  in  use  in  New  York,  in 
addition  to  1,100  industrial  vehicles. 

Wharfedale. — At  the  Otley  R.D.C.  <in  Friday,  a  deputa- 
tion representing  the  Leeds  Corporation  Tramways  Committee  was 
heard  as  to  the  running  of  railless  cars  from  Guiseley  to  Otley,  and 
an  extension  of  the  service  through  Burley  to  Ilkley.  Mr.  .lackson 
(chairman  of  the  R.D.C.)  said  it  was  a  question  that  would 
require  serious  consideration.  Mr.  Hedshaw  pointed  out  that  they 
would  do  a  great  service  to  the  public,  as  at  present  the  railway 
company  had  a  monopoly  and  could  run  a  train  when  they  liked. 
The  chairman  said  the  ratepayers  might  be  helping  the  City 
Corporation,  which  had  a  monopoly  as  well.  Ultimately  the  matter 
was  referred  to  the  Menaton  Parish  Council,  which  was  interested  in 
the  proposal, 


Telegraph  Ratrt^. — On  October  1st  the  Eastern  Tele- 
graph Co.  will  reduce  the  Press  rates  between  Great  Britain  and 
India  and  Burma,  from  9d.  to  4d.,  between  Great  Britain  and  Ceylon. 
from  O^d.  to  4Ad.,  and  between  (heat  Britain  and  British  North 
Borneo,  from  Is.  Hi.  to  fid.  a  word. 

Wireless  in  the  Antarctic. — The  Aus/rajian  Mininii 

Siiindard  states  that  the  wireless  installation  on  Macquarie  Island, 
in  the  Southern  Ocean,  has  shown  how  favourable  surroundings 
enable  enormous  distances  to  be  covered  by  an  ordinary  ship's  set, 
which  is  able  to  pick  up  messages  from  Fremantle  and  repeat  them 
to  Fiji.  A  ship,  as  a  rule,  can  only  get  messages  from  200  or  800 
miles  away,  but  there  in  the  long  stretches  of  ocean  and  the  absence 
of  disturbing  meteorological  conditions  they  deal  with  far  greater 
distances.  The  station  is  also  used  as  a  "  repeat  station  "  to  New 
Zfaland.  The  wireless  plant  which  Dr.  Mawson  carried  with  him 
to  the  Antarctic,  in  the  hope  that  liy  means  of  the  installation  at 
Mac(iuarie  Island  it  would  be  possible  to  keep  in  constnnt  touch 
with  the  expedition,  unfortunately  was  smashed  before  it  had  been 
erected,  through  falling  off  a  crag  of  ice,  and  the  wireless  operator 
and  mechanician  were  unable  to  repair  it. 


CONTRACTS   OPEN   and  CLOSED 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia, — The  Oommonwealth  Budtjet  Estimates  lor 
l'.il2-13  include  provision  for  the  expenditure  of  £789,000  for  tele- 
graphs and  telephones,  and  £41,00o  for  wireless  telegraph  installa- 
tions.—TJ-a/v/  ,;/'  Trarl,'  JoitnwL 

Brazil. — The  Goverument  intends  to  extend  tlje  wireless 
telegraph  system  in  the  Northern  part  of  Brazil.  The  three  stations 
now  existing  at  Para,  Manaos  and  Santarein  are  to  be  supplemented 
by  five  others,  of  which  three  are  now  completed,  whilst  the  other 
two  are  being  built.  Two  of  the  stations,  those  at  Cruzeiro  do  Sul 
and  Senna  Madureira,  will  bo  high-powered  ones,  whilst  the  one  at 
Rio  Branco  will  only  have  a  quarter  of  the  power  of  the  two  former. 
The  distance  between  Cruzeiro  do  Sul  and  Senna  Madureira  is 
450  km.,  and  between  Senna  Madureira  and  Rio  Branco  15()  km. 
It  will  bs  possible  to  get  into  communication  across  the  Andes  with 
Cristobal,  near  Lima,  and  Iquitos,  from  the  stations  at  Cruzeiro  and 
Senna  Madureira,  though  the  distances  range  from  .500  to  1,000  km. 

Cable  Rates. — The  Western  Union  Telegraph  Co.  is 
now  taking  Press  messages  for  Australia  riit  the  Pacific  Cable  at 
7Jd.  per  word  for  ordinary  and  4Jd.  per  word  for  deferred 
messages. 

France. — A  wireless  telegraph  station  with  a  trans- 
mitting-power  of  only  2.i0  miles  is  to  be  erected  at  Harfleur,  near 
('herbourg,  for  the  exclusive  use  of  the  French  naval  authorities 
when  communicating  from  the  shore  with  vessels  of  the  fleet  in  the 
Channel.  This  step  has  been  taken  because  it  has  been  found  that 
serious  danger  might  arise  in  war  from  the  use  of  the  big  wireless 
station  at  Rouges-Terres,  for  the  communications  between  the  staff 
of  the  First  Maritime  District  and  the  stations  along  the  coast  or 
the  ships  in  the  Channel,  as,  owing  to  the  powerful  transmitting 
apparatus  at  Rouges-Terres,  the  messages  sent  by  its  agency  might 
easily  be  tapped  by  foreign  ships  cruising  in  the  Atlantic  or  North 
Sea. — Daily  News. 

Kew  TonipanifS. — A  new  joint-stock  company  is  being 

constituted  by  the  Hochfrequenzmaschine-fabrik  fiir  Drahtlose 
Telegraphic,  of  Berlin,  which  will  undertake  the  international 
working  of  the  Goldschmidt  high-frequency  patents.  German, 
French  and  American  capital  and  industries  will  share  in  the 
venture.  The  capital  proposed  is  10,000,000  fr.,  26  per  cent,  of 
which  will  be  called  up.  The  new  company  will  start  operations 
with  the  erection  of  a  trial  system  between  Germany  and  America, 
for  which  a  tower  is  to  be  built  near  New  York  and  another  in 
Hanover  by  the  German  company. — Xeit.  ih's  Oesf.  Intj.  ,<■  Ardiiti'lleu- 
VfiviiiPii. 

Secret   Wireless  Telesrapliy. — Jt  is  reported  that  a 

trial  is  to  be  made  in  the  Channel  of  a  system  of  tuned  wireless 
telegraphy  devised  by  Messrs.  Johnson  and  Varley,  depending  upon 
the  use  of  accurately  tuned  vibrating  reeds. 

inited  States. — The  Government  is  about  to  institute 

proceedings  for  the  dissolution  of  the  American  (Bell )  Telephone 
and  Telegraph  Co.,  which  is  alleged  to  have  violated  the  Anti- Trust 
Act,  and  to  have  maintained  a  virtual  monopoly  in  telephony  by 
absorbing  independent  companies  in  all  parts  nf  the  <iountrv  Thw 
"ompBny  hue  a  rnpit'^l  of  nbout  100  trillioni?  sterling 


OPEN. 

Australia, — October  ITith.  N.S.W.  (Joveniment  Rail- 
ways. Two  5-ton  electrically-driven  travelling  cranes,  for  the 
Handwick  workshops.  Specification  No.  iltiS  (5s.").  Electrical 
Engineer's  Office.  <il.  Hunter  Street,  Sydney. 

South  Australia. — October  22nd.  Telephone  switchboard  at 
Port  Adelaide,  for  the  P.M.G.'s  Department.  See  "Official  Notices" 
September  ]3th. 

October  23id. —  IdO  rcmmon-battery  table  telephones,  for  the 
P.M  G.'s  Deparlment.     See  "Official  Notices  "  September  13tb. 

December  17th.  Three  sections  of  common  battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  to-day. 

Victoria. —  October  22nd.  Fourteen  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  "Official 
Notices"  September  13th. 

November  12th. — Deputy  P.M  G..  Melbourne.  100  electrical 
registers.     High  Commissioner's  Office  in  London. 

November  19th. — One  mercnry  vapour  condenser,  for  the  P.M.G.'s 
Department.  See  "Official  Notici's"  to-day.  Also  two  batteries, 
and  a  4-k.v.a.  single-phase  transformer.  High  Commissioner  in 
London. 

Western  Australia. — November  5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  223,  for  the  P.M.G.'s  department,  Perth. 
See  "  Official  Notices  "  to-day. 

Austria. — ViivWA. — October  i'4th.  Electric  installation 
in  the  workshops  and  material  warehouse  at  Gmiind.  Particulars 
of  the  Bahndirection,  Gmiind. 

October  4th. -The  Austrian  State  Railway  .luthorities  at  Linz 
are  inviting  tenders  for  an  installation  of  electric  lighting  at  the 
railway  station  at  Ried. 

Belgium.— October  1st.     Tenders  are  being  invited  by 

the  municipal  authorities  of  Montegnee  (province of  Liege)  for  the 
concession  for  the  t-upply  of  electrical  energy  for  lighting  and 
power  purposes  in  the  town. 

Crete. — The   municipal   authorities   of    Cnndia,   in   the 

Island  of  Crete,  have  lately  invited  tenders  for  the  concession  for 
the  electric  lighting  of  the  town  during  a  period  of  40  years. 

France. — October    15th.     Tlie   French    State    Railway 

authorities  in  Paris  are  inviting  tenders  for  an  installation  of 
electric  lighting  at  the  railway  station  at  La  Pallice.  Tenders  are 
to  be  sent  to,  and  particulars  mav  be  obtained  from,  Le  Service 
Electrique  des  Chemins  de  Fer  de  lEtat,  Rue  de  Rome.  Paris. 

Paris. — October  4th.  Tenders  are  required  for  the  installation  of 
the  electric  light  at  Evreux  railway  station.  Particulars  from  the 
Bureaux du  Service  Electri(|ue  (1st  division),  40,  Rue  de  Rome,  Pari.". 

Paris. — October  17th.  Offers  will  be  received,  in  two  lots,  for 
(1)  the  supply  and  erection  of  the  motors,  pumps  and  dynamos 
needed  to  raise  the  water  of  the  Seine  for  the  high-service  supply 
at  Auteuil  and  Paesy,  and  for  the  low-service  of  the  Bois  de 
Boulogne  and  the  XVIth  Arrondissement  :  (2)  dynamos,  motors 
and  centrifugal  pumps,  to  lift  the  sewage  water  of  the  XVth 
Arrondissement  to  the  collector  on  the  right  bank  of  the  Seine. 
Particulars,  Bureau  des  Eaux,  Canaux,  et  Egout.^,  Hotel  de  Ville. 

Great  Western  Railway.— October  14th.    Stores  for  a 

year.     See  "  Official  Notices  "  to-day. 

Oreenocli. — October  2nd.  Electric  lighting  woxk.  at 
Tinnart  Sfihool.  Mr.  A.  F.  Niven,  clerk  to  the  School  Board, 
Municipal  Bulldin««,     CSoh«dules,  *1.) 
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Isle  of  Thanet. — General  stores  for  a  year,  for  the  Isle 
of  Thanet  Electric  Tramways  and  Ijiphtiner  Co.,  Ltd.  Sec  "  Oflicial 
Notices  "  September  20tli. 

Leeds. —  Octoher  7tli.  The  'rraniwnys  Committee  of  the 
Corporation  invites  tenders  for  the  supply  and  erection  of  a  steel 
buildinpr  at  the  permanent  way  depot,  Leeds.  Mr.  .1.  H.  Hamilton, 
ireneral  manajjer. 

Loudon, —  Sol  iHWAiiK. —  Ootob"'r    iiid.       I4(»  yil.  or 

8KII  yd.  of  1  X  05  >  1.  and  '140  yd.  or  8fo  yd.  of  O.";  /,  03  X  05 
cable,  lor  the  B.C.     See  "  Official  Notices  "  September  20tb. 

Lossiemouth. — September  :.'Kth.  (las  producer  plant, 
engines  and  dynamos,  battery,  crane,  overhead  mains  and  public 
lamps,  for  the  T.C.     .See  "Official  Notices"  September  Cth. 

MaiK'liester. —  October    1st.      Permanent    way    points, 

tongrues,  and  hardened  steel  centres,  for  the  Tramways  t'onimitfee. 
Specifications  and  forms  of  tender  (£1  Is.  returnable)  from  Mr. 
.T.  M.  McElroy,  general  manajjer. 

Mersey. — October  4th.  The  Mersey  Railway  Co.  are 
inviting  tenders  for  electrical  and  other  stores.  Specifications  and 
forms  of  tender  from  Mr.  .1.  Shaw,  engineer  and  manatrer,  Central 
Station,  liirkenhead. 

lMe.\l)Orou$;ll.  —  October  ,'^ith.  Turbo-penerator.  con- 
denser and  switchgear,  for  the  U.D.C.  See  "OfUcial  Notices" 
September  Kith. 

i^nneatOD. — September  liOlh.  Casl-iron  and  steel  pipe- 
work, valves  and  accesforics,  for  the  Corporation.  See  "Otlicial 
Notices  '  September  20th. 

Kosslynlee. — The  .Midlothian  and  Peebles  District 
Asylum,  Rosslynlec,  invitecllers  fcir  supplying  electric  tittinitB.  Mr. 
U.  Addison  Smith,  I'.i,  Heriot  Row,  Edinburgh. 

Spain.— October  4th.  'I'lie  municipal  authorities  of 
I'aebla  do  Guzman  (jirovince  of  Huelva)  arc  inviting  tenders  for 
the  concession  for  the  flectrio  lighting  of  the  town  during  a 
period  of  20  years.  rurtiiiilais  may  be  otjtained  from,  and 
tenders  are  to  he  sent  to,  El  Secretario  del  Ayuntaniiento  de  Puebla 
de  fruzMian  (llnelva). 

No-veiiiber  !ilh.  The  Spanish  Minietcrio  de  Foiuento,  in  Madrid, 
are  inviting  tenders  for  the  eoncefsion  for  the  construction  and 
working  of  electric  tramways  between  Vigo  and  Lavadores,  and 
between  Vigo  ami  Arratales.  It  may  be  added  that  a  project  has.  in 
cnch  case,  been  submitted  by  a  would-be  concessionaire,  the 
concession  being  only  put  up  for  tender  in  accordance  with  the 
practice  in  Spain. 

Tenders  have  just  been  invited  by  the  muniiipal  authorities  of 
Boadilla  del  Camino  (province  of  I'alencia)  tor  the  concession  tor 
the  electric  lighting  of  the  town  during  a  period  of  eight  years. 

Sweden.  —  October  15th.  Tenders  are  invited  for 
machinery  required  at  the  Porjus  Power  Work?,  viz  :  (O  Electric 
lift  lor  passenger  and  goods  ;  (2')  two  electrically-driven  oil  pumps  ; 
and  (S)  three  electrically-driven  water  pumps.  For  further 
particulars  see  this  column  last  week. 

Watford.— September   30th.      The    U.D.C.   is  iiivitiji^ 

tenders  for  one  electrioBlly-drivcn  pumping  plant.  Specifications 
and  forms  of  tender  (£2  returnable)  from  Mr.  D.  Waterhouse, 
Engineer  and  Surveyor,  Watford. 

October  1.5th. — One  .500-KW.  steam  alternator  and  a  switchboard 
machine  panel  for  the  U.D.C.     See  "  Official  Notices  "  to-day. 


CLOSED. 


Aberdare. — Messrs.    Clough.    Smith  A   Co.,  Titd.,  have 

secured  from  Messrs.  Wm.  Griffiths  A;  Co.,  Ltd..  contractors  for  the 
complete  tramway  and  railless  systems  for  the  I'.D.C,  the  following 
sections  :  Overhead  line  equipment,  tramways ;  overhead  line 
equipment,  railless  ;  overhead  feeder  cables  and  underground  mains. 

Australia. — "The  question  of  the  extent  of  preference 
to  local  manufacturers  had  to  he  decided  by  the  Slinister  for  Home 
Affairs  in  connection  with  the  power  plant  to  be  erected  at  the 
Federal  capital  site.  Messrs.  Thompson  &  Co.  offered  to  carry  out 
the  work  on  a  10  per  centi.  basis,  but  presumably  the  Minister 
desired  a  straight-out  quotation,  and  it  is  understood  the  local 
manufacturers'  price  was  £.5,000  higher  than  that  of  the  British 
mannfaoturers.  The  Minister  has  now  practically  approved 
of  the  following  tenders;  —  Boiler  house  plant,  Babcock  and 
Wilcox,  Ltd..  £5,700  ;  engine  room  plant.  Price  Jt  Martyn  (Bellifs 
and  Morccm),  .•C3,8Ui  ;  alternator  and  electrical  exciter.  Gilbert 
Lodge  &  Co.  (Brush  Electrical  Engineeting  Co.),  £l,aot  t^tRi, 
«10,T6fi,"— 7>xrf?t»  (.MInlvff  and  Tinglntirinff  Tlerhw) 


Ayr. — The  tender  of  Messrs.  Bruce  Peebles  &  Co.  has 
been  accepted  by  the  T.C,  at  £.'i25,  for  the  supply  of  a  motor- 
generator. 

Barnsley. — 'l"hc  T.C.  has  accepted  the  tender  of  Messrs. 
Turner  Bros.,  of  Barnsley.  for  .S.OOo  tons  of  Hickleton  main  slack 
da  I  for  the  electricity  works. 

Uursleiii. — 'i'he  (io\ernors  of  Haywood  Hospital  have 
accepted  the  tender  of  Messrs.  W.  Wadsworth  S:  Sons  for  the 
provision  of  an  electric  lift. 

Canterbury. — The  H.C.  has  accepted  the  tender  of  the 
A. E.G.  Co.,  of  Canterbury,  for  electrical  work  for  six  months. 

Coutineiital. — For  supply  and  erection  of  electrical 
equipment  of  transformer  sub-stations  at  Uieghem,  the  following 
tenders  were  submitted  : — 

(A)  Atclior.s  cic  Clmrlf  roi,  106.7(H)  tr.  iind  118,600  fr. 

A. E.G.,  hru88els,  121  TO  (r.  nnj  118,800  fr. 

Siemui  B-Scliukcrt,  13«,.';00  fr. 

AiikIo  liolce,  165,U0U  Ir. 

Vedovelli  &  l'ilentloy,  I'ariB,  ITS.OOO  (r. 

(K)  Supply  of  copper  electric  connections  for  a  year  : — 

A.K.O.,  lai  fr.  each  piece  o(  228  mm.  and  1-38  fr.  838  mm.  with  tolid  bead 

ur  1  .'II  (r.  miJ  1.4%  fr.  hollow. 
Feltcn  &  UuilleuuiiR'.  MuDiciin,  1'}1  fr.  and  1  »9  ft. 
Kabclwcrk  UhiviU,  1  Ml,'',  fr.  und  1-69  Ir. 
C'ompasnie  Uc'ni  rale  dKIci  tricil('',  I  p5  tr.  ami  1T9  If. 
Tretllerie  dii  Havre,  l-6i  fr.  and  1-85  tr. 
Vedovilli  &  I'licBlUv,  l-RS  (r.  and  2  Ir. 
TboiiiaB  Boltin  4  Sons.  Lomlim,  Vm  fr.  and  1-90  fr. 

Eritli.- The  U.D.C.  has  accepted  the  tender  of  Messrs. 
H.  W.  Clarke  .V:  Co.  for  .5,.'i00  tons  of  wharf  screenings  for  the  elec- 
tricity works,  at  l.'u.  lid.  per  ton. 

France. — The  l-'rench  Po.>-i  and  Telegraph  authorities  in 
Paris  have  just  given  out  contracts  as  follows  :- 

GeolTroy  and  Delore,  of  Clicliy.— EO  km.  frinKleconductor  lead-covered 
telephone  cable,  60  km.  dotihle-conduclur  ditto,  and  25  km.  seven-pair- 
conductor  ditto,  at  i'-l.379. 

India. Rubber  and  Gutta-Percha  Co.,  of  Persan-Beaumont  (Seine-et-Oise). 
100  km.  doubJe-eonductor  lead-covered  tr-lephonc  cable,  at  .£1,592. 

CJ.I'.O, — The  G.I'.O.  has  again  awarded  the  contract  for 
supplying  electric  lamps  during  the  current  year  to  the  Osram 
Tiamp  Works. 

€llasg;ow.  —  The      Arc     Lamp      Lowering     Gear    Co., 

Darlington,  has  received  a  further  repeat  order  for  .S.50  sets  of 
complete  lowering  gear  tijuipment  in  connection  with  the  improved 
street  lighting  in  Glasgow  referred  to  in  our  issue  of  Septemtwr  ilth. 
The  T.C.s  Committee  on  Electricity  has  accepted  the  ctfer  of 
Messrs.  .lohn.son  A:  Phillips  for  the  supply  of  100  additional  flame 
lamps.  The  same  I'ommittee,  on  a  report  by  the  engineer,  has 
recommended  the  Corporation  to  accept  the  offer  by  the  British 
Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  for  the  supply 
of  two  additional  .">00  K\v. -rotary  converters  and  ewitchgear  on 
eonditions  rilative  to  their  running  contract. 

The  T-C.'s  Committee  on  Works  and  Stores  recommends  acceptance 
of  the  following  : 

Fael  for  depot?.— John  Kennedy  *t  Sons;  Wm.  Young  Jt  Sons;  and  J. 
Johnstone  .t  Boath. 

D.C.C,  copper  wire.— British  Insulated  and  Helsby  Cables. 

Galvanised  corrugated  sheets,— Smith  &  M'Lean. 

London. — Hacknev. — The  Electricity  Committee  of  the 

B.C.  has  accepted  the  tender  of  the  Strand  Building  Co.,  at  £18.i).57, 
for  carrying  out  extensions  to  the  generating  station. 

FuLHAJi. — The  B.C.  has  accepted  the  tender  of  Messrs.  H. 
Windsor  &  Co.,  at  £178,  for  executing  alterations  and  repairs  to 
the  economiser  building  at  the  electricity  works. 

Mer.sey. — The   Mersey    Docks   and  Harbour  Board  has 

accepted  the  tender  of  Messrs.  Higginbottom  &  Mannock,  Ltd  ,  for 
the  supply  of  an  overhead  electric  travelling  crane  for  the 
Gladstone  Graving  Dock  engine  house. 

>ewcastle-on-Tjne. — The  Tramways  Committee  has 
placed  an  order  with  Messrs.  Parsons  \  Co.,  for  the  erection  of  a 
new  turbine,  at  an  estimated  cost  of  £7,000. 

Southend-on-Sea. — The  T.C.  has  accepted  the  tender  of 
the  Westinghouse  Cooper-Hewitt  Co.,  Ltd.,  for  eight  mercury 
vapour  lamps  for  lighting  the  exteriorof  the  car-shed,  at  £.5  Os.  lOd. 
each  ;  and  that  of  the  .Municipal  Appliances  Co.,  Ltd.,  of  Bamber 
Bridge,  for  a  sand  drier,  at  0  49. 

Wallasey. — The  tender  of  Messrs.  Sykes  &  Sugden,  Ltd., 
has  been  accepted  by  the  Corporation  for  a  supply  of  boxes, 
.switches,  and  cut-outs  ;  as  has  also  the  tender  of  Messrs.  British 
Insulated  and  Helsby  Cables,  Ltd.,  for  cable,  boxes,  &c. 

West  Bronnvicb. — The  T.C.  has  accepted  the  tender 
of  the  Electrical  Engineering  and  Equipment  Co.,  Ltd.,  for  a  supply 
of  cable. 

Worksop. — Messrs.  E.  Bennis  &  Co.  have  received  a 
repeat  order  from  the  U.D.C.  for  machine  stokers  n'"'  »f  if  nioanintj 
lompTpesedoir  fuinoces  for  its  elestHcity  works. 
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FORTHCOMING    EVENTS. 


North  Ea (tern  Counties  Electrical  ExhIblllOB.— Open  daily  to  Saturday,  September 
28th  inclusive.  I.E.E.  Conference  at  Exhibition  on  Monduy,  30th  inst. 
At  the  Exhibition  Hall,  St.  Mary's  Place,  Newoaetle-on-Tyne. 

Municipal  Tramways  Association  Conference  and  Exhibition.  ~  At  West  Ham 
Friday,  Kepu-niVfidr  27th.  Last  day  of  the  Conference.  For  programme 
«•(■  our  ishu.-  ..t  August  2Srd,  page  306. 

Iron  and  Steel  Inetltute.— Monday,  September  30tb,  to  October  4th.  At  Leeds. 
Autumn  Meeting. 

Society  of  Enjlneers.— Monday,  October  7th.  At  7.30  p.m.  At  the  I  E.E., 
Victoria  Embankment.  W.C.  Paper  on  "Town  Planning  from  an  Engi- 
neering Aspect,"  by  Mr.  E.  R.  Matthews. 

Inlernational  Ensineerino  Exhibition.— October  4th  to  SCIh  iuchisive.    At  Olympia. 


NOTES. 


Kew  I'nos  for  TuDg:steD. — 'I'migstcn  is  finding  an 
increasing  use  iu  the  electrical  arte  outside  its  application  in  incan- 
descent lamp  filaments.  On  account  of  ita  high  surface  tension,  the 
metal  is  well  adapted  for  sparking  or  arcing  terminals.  In  some 
of  the  newer  Crookes  or  X-ray  tubes  which  are  designed  to  work  at 
enormous  intensities,  being  capable  of  absorbing  10  K  w.,  and  taking 
"snapshot"  skiagraphs  of  even  the  thickest  parts  of  the  human 
body,  tungsten  has  been  used  as  the  anode  target  for  the  cathode 
rays,  the  rare  metal  being  backed  up  with  copper  to  convey  away 
the  heat  developed.  Although  rendered  molten  by  even  this 
instantaneous  impact  of  electrons,  the  great  surface  tension  of  the 
tungsten  prevents  its  loss  or  change  of  shape.  Tungsten  electrodes 
have  also  been  used  for  gas-engine  spark-gaps  and  show  longer  life 
than  those  made  of  other  metals  of  equivalent  cost. —  Ehctrical 
Worhl. 

Resnscifalion  affer  Shock. — At  the  recent  Convention 

of  the  Pennsylvania  Electric  Association,  reported  in  the  Electricitl 
Worhl.  a  pajier  read  by  Dr.  ''barles  A.  Lauffer,  of  Pittsburg,  described 
thepr  me-]  r  assure  (Sch .iter  1  method  of  resuscifation  as  recommended 
by  the  National  Electric  Light  Association.  The  author  emphasised 
the  fact  that  time  should  not  be  consumed  in  removing  the  body 
to  another  place,  and  that  the  work  of  resuscitation  must  be 
begun  the  instant  the  body  is  removed  from  the  circuit,  even 
though  other  places  in  the  neighbourhood  may  bn  cleaner.  He  also 
stated  that  in  a  great  majority  of  cases  it  was  not  necessary  to  know 
whether  the  victim's  mouth  was  open,  merely  that  the  nose  and 
mouth  were  free  from  extraneous  obstruction,  since  the  pressure  on 
the  floating  ribs  would  force  the  air  out  of  the  nostrils  even  if  the 
mouth  were  closed,  and  breathing  could  be  re-established  in  this 
way.  Dr.  Lauffer  stated  that  the  duration  of  the  efforts  at  artificial 
respiration  should  ordinarily  exceed  an  hour,  and  should  be  pro- 
longed indefinitely  if  there  were  any  evidences  of  returning  anima- 
tion byway  of  breathing,  speaking  or  movement.  Evidences  of 
life  were  liable  to  manifest  themselves  within  2.5  minutes  in  patients 
who  would  recover  from  electric  shock,  and  although  the  chances 
for  recovery  of  a  patient  w]io  showed  no  evidences  of  life  within  2'< 
minutes  were  rather  dubious,  the  speaker  said  that  where  there  was 
doubt  the  victim  should  have  the  benefit  of  it  and  no  relaxa'ion  in 
the  effort  at  resuscitation  should  be  made  so  long  a»  the  least  hope 
of  success  remained. 

In  the  discussion  which  followed,  Mr.  Liversidge  cited  a  case 
where  victims  died  from  electric  shock  on  110- volt  circuits  because 
they  were  taken  away  in  an  ambulance  before  any  method  of 
resuscitation  could  be  applied.  Mr.  Conklin  asked  about  the  legal 
responsibility  of  a  company  which  refused  to  allow  a  patient  to  be 
taken  away  by  an  ambulance  surgeon,  and  Mr.  MuUer  showed  the 
shortcomings  of  the  medical  profession  in  the  case  of  a  man 
who  was  resuscitated  after  the  physician  pronounced  him  dead. 

"  Electrolytic  Volts." — That  electrical  engineers  have 

much  to  learn  about  electricity,  says  the  Elwtrical  Wurld,  is  indi- 
cated in  the  following  account  of  electrolytic  action,  which  appeared 
recently  in  a  Montgomery  (Ala.)  paper  ;  "  Harmful  as  electrolysis 
may  be,  it  is  one  of  the  most  interesting  freaks  that  develop  in  the 
use  of  electricity.  Electricity  is  measured  by  volts  and  amperes, 
volts  denoting  the  quantity  of  the  current  and  amperes  its 
(juality,  or  strength.  It  is  possible  for  vOlts  to  escape 
from  a  distributing  point,  from  a  trolley  car  in  the  rain,  and 
in  almost  any  manner  where  the  wiring  may  be  out  of  order.  They 
may  come  down  the  trolley  pole  of  a  street  car  iu  rainy  weather,  be 
picked  up  on  the  damp  floor  in  a  woman's  silk  petticoat,  left  on  the 
metal  plate  of  a  stores  doer,  picked  up  by  the  steel  tire  of  a  vehicle, 
but  invariably  they  find  their  way  back  to  the  current-generating 
dynamo.  Left  awhile  on  a  piece  of  metal,  the  stray  volts  will  feed 
on  it.  destroying  it.  the  destruction  in  such  circumstances  being 
known  as  electrolysis.  The  '  disease  '  is  something  that  every  insti- 
tution using  metal  pipes  is  constantly  on  guard  against,  as  far  as  it 
can  guard,  but  usually,  as  in  the  present  instance,  the  damage  is 
not  found  out  until  it  is  done." 

New     Wcstinslioiise     Club     Building'.  —  Bnilding 

operations  have  commenced  in  connection  with  the  erection  of  a 
new  Westinghouse  Club,  in  Moss  Road.  Stretford.  When  completed 
the  club  will  emVirace  a  miniature  rifle  range  in  the  basement,  a 
lecture  hall,  billiard  room,  two  bowling  greens  and  tennis  court, 
and  all  the  means  of  social  and  intellectual  recreation,  the 
estimated  cost  being  about  £3,000.  The  club  will  be  open  to  all 
mplov^s  of  the  British  Westinghouse  Co. 


The  Thomas  Transmission  System.— In  our  issues  of 

May  5th  and  June  23rd,  1911,  we  described  at  length  the  above 
system  of  electro-mechanical  transmission  for  vehicles,  particularly 
in  reference  to  a  Leyland  lorry.  The  firm  ha",  however,  extended  its 
activities  in  directions  other  than  road  cars,  and,  as  has  been  men- 
tioned in  this  journal,  a  Leyland  rail  car,  equipped  on  this  system, 
has  been  in  use  on  the  South  African  Railways  during  the  year. 

This  coach  has  undergone  its  official  trials  on  the  Pretoria- 
Pienoors  route,  an  S.i-mile  stretch,  with  a  climb  of  1,000  ft.  in 
42  miles.  The  results,  with  10  stops  per  double  journey,  and  a 
gross  weight  of  23}  tons,  show  maximum  speed  on  level  50  M.P.H.  ; 
average  speed,  33  M.r.H.  :  'X2  miles  per  gal.  of  petrol  down  hill,  and 
81  miles  per  gal.  up  hill,  or  an  average  of  8  il  miles  per  gal.  for  the 
double  journey.  Tests  made  with  the  same  car  hauling  a  trailer 
(gross  weight  40  tons)  on  a  ItO-mile  route  showed  a  maximum  speed 
of  45  .M  P.H.,  and  an  average  of  33  M.P.H.  ;  petrol  consumption 
average  5"  miles  per  gal. 

A  letter  from  Mr.  W.  W.  Hoy,  general  manager  of  the  South 
African  Railways,  states  that  the  acceleration  is  rapid,  a  speed  of 
30  M.P.H.  on  the  level  being  reached  in  4^<  seconds.  Gradients  of  1  in 
80  can  be  climbed  on  the  direct  drive,  and  the  transmission  is  such 
that  after  starting  from  rest  on  a  1  in  .'^O  grade,  speed  can  be 
increased  until  the  direct  drive  is  attained.  ;Mr.  Hoy  attributes  the 
good  results  obtained  to  the  transmission  system,  and  gives  the 
following  interesting  table  showing  the  ratios  in  which  the  power 
is  transmitted  mechanically  or  electrically  at  the  different  controller 
notches.  The  drive  on  Xos.  s  and  11  notches  is  purely  mechanical, 
anil  no  electrical  losses  are  involved  ;  the  drive  is  direct  from  engine 
to  track  wheels  without  intermediate  loss  of  power. 

Speed  in  Power  transmitted 

Notch,  M.P.H.  Electrically.         Mechanically. 

1  8  0-5  0-5 

2  12  0-4.^  0'56 

3  Iti  0  4  0'6 

4  19  0-35  0'66 
.-,  22  0-3  07 
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Notches  Nos.  1  to  I  are  purely  starting  notches,  and  are  never 
used  under  running  conditions.  Tnder  ordinary  circumstances, 
practicsUy  the  whole  of  the  running  would  be  done  on  notches  8  or 
11,  at  which  points  the  greatest  efficiency  is  obtained.  When  the 
direct  drive  is  iu  operation  at  No.  11  notch,  the  speed  can  be 
regulated  down  to  25  miles  per  hour  by  use  of  the  throttle. 

The  fuel  consumption  in  ton-miles  per  gallon  disclosed  by  these 
tests  is  228  :  the  best  result  obtained  with  a  pure  petrol-electric 
vehicle  of  4  2  tons  weight,  according  to  German  authorities,  was 
l"iO  ton-miles,  while  a  30-ton  vehicle  with  mechanical  change  gear, 
according  to  the  makers,  gives  iiO  ton-miles. 

Mr.  Hoy  has  recommended  this  type  of  car  and  transmission  for 
use  on  the  New  Zealand  railways. 

Glow  Laiiij*  Sales  in  the  U.S.  I. — According  to  a 
report  of  the  Lamp  Committee  of  the  National  Electric  Light 
Association  at  its  Annual  Convention  at  Seattle,  Washington,  in 
June  last,  carbon  ,lamp3  show  a  steidy  decline,  and  have  been 
replaced  by  Gem  and  tungsten  lamps.  The  sales  of  tantalum 
lamps  formed  only  a  small  proportion  of  the  total,  and  reached 
their  maximum  in  UMii,  since  which  year  they  also  show  a  steady 
decline.  The  total  sales  of  domestic  lamps  of  all  standard  types 
for  the  year  1911  were,  roughly,  89,000,000  lamps.  This  is  an 
increase  since  1907  of  33',  per  cent.,  the  increase  being  over 
the  year  1909,  20  per  cent.;  1910,  12'4  per  cent.;  and  1911, 
8'45  per  cent.  The  percentage  of  carbon  lamps  has  fallen  from 
93  per  cent,  of  the  total  in  1907  to  63  per  cent,  of  the  total  in 
1911.  The  sales  of  Gem  filament  lamps,  on  the  other  hand,  have 
increased  from  5  ss  per  cent,  in  1907  to  19  per  cent,  in  1911.  The 
tungsten  lamp  has  increased  from  an  insignificant  proportion  in 
1910  to  over  25  per  cent,  of  the  total  in  1911.  The  report  is  also 
interesting  as  showing  the  general  adoption  of  the  rating  and 
sizing  of  lamps  in  total  watts  in  place  of  candle-power. 

Newcastle   Electrical   Exhibition  Conversazione.— 

We  are  asked  to  draw  our  readers'  attention  to  a  conversazione 
which  has  been  arranged  for  the  Newcastle  Scientific  Associations 
at  the  Electrical  Exhibition,  St.  Mary's  Place,  Newcastle-on-Tyne, 
on  Monday  next,  September  30th,  commencing  at  6.45  o'clock  p.m. 
This  function  has  been  promoted  by  the  Committee  of  the  Newcastle 
Local  Section  of  the  Institution  of  Electrical  Engineers,  and 
members  of  the  kindred  scientific  associations  are  invited  to  attend 
with  their  friends.  A  programme  has  befn  arranged  for  special 
lectures  and  demonstrations  at  definite  times  on  "Wireless  Tele- 
graphy, "  by  Prof.  Henry  Stroud,  M.A.,  D.Sc. ;  "  Electric  Cooking." 
by  Messrs.  Norman  Miller  and  W.  A.  Gillot  ;  "  Illuminating,'  by 
Mr.  Haydn  Harrison  ;  '  Electric  Automobiles,"  by  Mr.  \V.  H.Lloyd- 
Watson  ;  "  Electric  Signalling,"  by  Mr.  James  Pigg,  electrical 
engineer  for  the  N.E.  Railway.  Special  arrangements  have  also 
been  made  with  the  Bros.  Dustoffski  for  their  lecture  on  "Spring 
Cleaning  :  Ancient  and  Modern."  An  orchestra  will  give  selec- 
tions during  the  evening,  and  light  refreshments  will  be  provided. 
The  price  of  gentlemen's  tickets  will  be  2s.  6d.,  and  ladies'  23.,  for 
which  application  should  be  made  at  once  to  Mr.  H.  W.  Clothier, 
Hawthorn  Villas,  The  Green,  Wallaend.  The  President  of  the 
Institution  of  Electrical  Engineers,  Mr.  S.  Z.  de  Ferranti,  will 
receive  the  guests. 

iCmitintied  on  jnii/e  505  ) 
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ELECTRIC    WINDING    PLANT    AT    KIPPAX. 


As  nieiitioiicd  in  the    Hi-kctuicai,  I!kvik\v  some  time  ago, 
the   Mic'kk'liuld    Coal   ("o.  are  openiiif;  new  pits  at  Kippa.x, 
some    I.',    to   -2  miles  distant   from    their    existing  colliery 
at      Micklclii'ld. 
^■ol•ks. 

( 'ertain  stipula- 
tions in  the  lease 
nnder  which  tlie 
tirm  are  under- 
taking' this  develop- 
ment are  of  very 
great  interest  to 
electrical  engineers, 
as  foreshadowing  a 
policy  which  may 
eventually  l)e  com- 
monly adopted  in 
the  case  of  new 
collieries  situated  in 
the  neighbourhood 
of  large  towns,  or 
where  it  is  desired 
to  retain  the  rural 
or  residential 
character  of  the 
locality. 

The  conditions  in 
this  case  provide  tliat  no  cliimney  shaft  sliall  ho  ]iermltted 
after  the  sinkings  are  completed,  and  also  provide  for  an 
ornamental  winding-engine  house  and  the  planting  of  the 
dump  with  trees  and  shrubs — and  obviously  point  to  the 
adoption  of  electrical  plant,  stipplied  with  energy  generated 
in  some  other  locality. 


Tnr.  FiKsT  Elkothtcal  Winding  ExiiiNE-HovsE  .vnd  Compressor  Bcii.ding,  Kippax. 


to  erect  a  duplicate  engine  house  with  a  slightly  modified 
and  improved  equipment  almost  alongside  it,  an  electrical 
compressor  house  coming  in  between  the  two.  Three- 
phase  50-cycle  cur- 
rent at  10,000 
volts  is  delivered 
by  the  "i'orkshire 
Power  Co.,  over 
dnplicat.!  mains, toa 
sub-station  erected 
in  one  corner  of 
the  existing  engine 
house,  and  trans- 
formed dt)wn  to 
2,000  volts  for  use 
on  the  winding 
plant. 

The  erection  and 
setting  to  work   of 
the  first  efiuipmenfc 
was  carried  out  by 
the  A.E.G.,  Ijeeds. 
'I'he     winder    was 
constructed  for  the 
olio  wing      con- 
ditions :      To   deal 
with  ],.^)00  tons  in 
10  hours,  with  net  loads  of  3(!  cwt.  per  lift,  and  with  a 
winding  depth  of  300  yards. 

The  weight  of  the  cage,  &c.,  is  .'i.")  cwt.,  and  of  the  three 
trucks  (per  cage)  .")•■">  cwt.  empty,  each  truck  to  carry  12  cwt. 
of  coal ;  the  rope  diameter  is  1 1  in.,  and  a  balance  rope  is 
used.     Till'  number  of  winds  per  hour  is  specified  to  be  >>.'>*.5. 


fiENERAi,  View  ok  Electric  Windek. 


This  course  has  been  followed  by  the  Jlickletield  Co.,  who 
have  already  installed  one  complete  A.E.G.-hahmeyer 
winding  equipment  in  a  well  lighted  and  somewhat 
ornamental  engine  house,  shown  above,  and  are   preparing 


As  regards  tlie  arrangement  of  the  plant,  which  can  be 
seen  from  our  views,  the  winding  engine  with  a  drum 
1 1  ft.  in  diameter  and  G  ft.  S  in.  wide,  coupled  to  an 
interpole  winding  motor  on  either  side,  occupies  one  corner 
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of  tbe  building,  with  the  fly-wheel  converter,  and  slip 
regulator  on  the  right  hand,  the  driver's  platform,  with 
two  levers  for  the  electrical  and  brake  control  respectively. 


End  View  of  Winder,  also  Driver's  Platform  and  Winder  Switch ivoard. 

and  the  winder  switchboard,  being,  of  course,  immediately 
behind  the  winder,  as  shown  herewith. 

The  converter  includes  a  300-H.i'.  motor,  operating   on 
the  :?,000-volt  ."lO-cycle   three-phase  supply  received  from 


50i)-0-50()  volts,  and  a  O-ton  fly-wheel,  and  on  the  other 
side  to  a  small  exciter,  the  latter  being  sufficient  for  the 
excitation  of  the  dynamo,  and  of  the   two  winding  motors 

with  a  drop  in  speed 
to  ."lOO  R.p.M.  With 
this  drop  in  speed  a 
full  wind  could  be  per- 
formed even  if  power 
were  cut  off. 

The  fly-wheel,  which 
is  calculated  to  deliver 
,5,.5S()  H.r.-seconds  with 
a  slip  of  12  per  cent., 
has  a  maximum  circum- 
ferential speed  of  lun 
metres  per  second  at 
the  synchronous  speed 
of  the  motor ;  it  re- 
volves in  a  housing,  and 
is  flexibly  conpled  to 
the  converter  shaft,  and 
))rovided  with  a  band 
brake,  in  order  to  bring 
it  to  rest  in  case  of 
emergency,  such  as  a 
hot  bearing. 

Duplicate    bearing 
lubrication   systems  are 
provided — ring      lubri- 
cation,   and    a   gravity 
circulation    system     by 
means  of  a  small  rotary 
pump      and      elevated 
tank,  so  that  the   ring 
lubrication  is  practically 
an  emergency  system. 
As  regards  the  winding  engine,  either  motor  can,  in  case  of 
emergency,  continue  winding  operations  with  reduced  loads. 
The  normal  revolutions  are  71  per  minute,  and  the  maximum 
rope  speed  12-5  metres  per  second,  the  motors  being,  as  pre- 


Fly-wheel  Converter,  Kippax  Winder. 


the  sub-station,  within  speed  limits  of  730-640  r.p.m., 
allowing  a  slip  of  12  per  cent.  -,  this  machine  is  coupled  on 
one  side  to  an  interpole  dynamo,  giving  a  pressure  range  of 


viously  mentioned,  of  the  interpole  type,  shunt-wcund  and 
arranged  for  reversing. 

The    slip   regulator,    of    standard    A. E.G.   manufacture. 
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\vhicli  I'ii 
type,  the 
acoordiiif' 


be  seen  in 
electrodes  in 
to   the     load 


some  of 
the  tan 
by 


our  view 
k  being 
ana    of 


s.  is  of  the  liquid 
lifted  or  lowered 
the    small    series 


The  switchboard  consists  of  two  panels,  one  containing 
the  instruments  and  operating  switch  for  the  driving  motor 
of  the  motor-generator,  and  the  other,  the  instrument  and 
switch  for  the  exciter,  two  field  switches  for  the  winding 
motors  and  certain  other  switches  for  au.xiliary  services. 

An  automatir  voltage  regulator  is  provided  for  the 
exciter,  in  which  a  contact  arm  is  moved  to  and  fro  over  a 
series  of  contacts  by  means  of  a  screw,  raotor-ih'iven  in 
cither  direction  by  means  of  open  and  crossed  belts  and 
clutches.  The  clutches  are  electromagnetically  operated  by 
relays,  which,  according  to  the  rise  and  fall  of  pressure, 
close  one  or  other  of  two  contacts  which  close  the  clutch 
circuits  ;  the  regulation  is  within  2  or  3  per  cent. 

It  is  expected  that  the  winder  will  operate  on 
r(')4:  Kw.-hours  per  ton  of  coal  raised,  measured  at  the 
incoming  meter. 

If  the  winder  is  not  used  to  its  full  capacity,  it  can  be 
worked  without  the  fly-wheel,  still  avoiding  excessive  peak 
loads,  due  to  the  method  of  control,  while  if  running  at  two- 
thirds  capacity  and  assuming  1  .")-sec.  intervals  between  suc- 
cessive winds,  it  is  expected  that  the  maximum  demand  will 
not  exceed  some  :>20  ii.i'. 

We  may  add  that  the  second  winder,  to  operate  under 
similar  conditions,  is  being  installed  by  the  A. E.G.  entirely 
to  their  own  designs.  We  are  indebted  to  this  company, 
and  particularly  to  Mr.  W.  Kobs,  of  the  Leeds  branch,  for 
enabling  us  to  prepare  this  short  description  of  the  plant. 


COAL  HANDLING    PLANT    AT     THE 
ELECTRICITY    WORKS, 


WIGAN 


Control  Switch  i'ok  Flv-wheei.  Machine 
(.Situated  under  Driver's  Platform.) 

induction  motor  mounted  on  the  top,  which  is  operated  from 
a  three-phase  current  transformer  in  the  main  supply  circuit 
to  the  con\erter  motor. 

The  transformer  has  three  terminals  for  each  phase,  to 
allow  of  adjusting  the 
current  at  which  the 
slip  regulator  works. 
and  thus  regulating  the 
maximum  power  taken 
from  the  mains  in  con- 
formity with  the  re- 
quired output  of  the 
winding  plant. 

The  control  le\-ers  for 
the  engine-man  are  two 
in  number,  one  for 
regulating  and  reversing 
the  voltage  of  the  con- 
verter dynamo  by  means 
of  a  field  rheostat 
under  the  driver's 
platform,  and  the  other 
for  operating  the 
manrcuvring  brake  on 
the  winding  drum,  which 
is  of  the  post  type 
applied  by  weights  and 
released  by  compressed 
air,  the  latter  being 
supplied  from  an  auto- 
matic electrically-driven 
compressor  in  the 
basement. 

The  weights  also 
apply  the  brakes  in 
connection  with  an 
emergency      braking 

device  operated  (n)  by  the  driver  through  a  foot  _ 
{h)  from  the  depth  indicator;  and  (')  in  case  of  failure  of 
the  excitation  voltage. 


Co.u,  is  brought  to  the  Corporation  electricity  works  at 
Wigan  ill  barges,  which  are  unloaded  at  a  point  about  80  ft. 
away  from  the  boiler  house. 

It  became  necessary  in  the  interests  of  economy  to  provide 
some  effective  medianical  means  of  conveying  the  coal  from 
the  canal  to  the  boiler  house.  A  scheme  was,  therefore, 
devised  and  decided  upon,  which  has  recently  been  put  into 
operation,  the  results  obtained  being  eminently  satisfactory 
to  ^Ir.  .1.  Slevin,  the  borough  electrical  engineer. 

The  coal  is  trimmed  by  hand  from  the  barges  into  skips. 


Engine  House  from  Driver's  Platform  ;  Fly-wheel  Machine  akd  Slip  Regulator  on  Right. 

which  are  hooked  on  to  a  travelling  electric  transporter 
running  along  an  overhead  track,  extending  between  the 
boiler  house  and  the  canal.       The  transporter  raises   the 
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loaded  skips,  and  carries  them  along  the  overhead  track, 
after  which  they  are  emptied  into  a  receiving  hopper  placed 
above  an  automatic  weighing  machine  (fig.  4).     The  weight 


taken  by  replaceable  mild  steel  flats,  which  are  fastened 
to  the  lower  flanges  of  the  joist  by  means  of  counter- 
sunk rivets.  The  joist  is  supported  on  a  structure  con- 
sisting of  lattice  girders  carried  nn  latticed  trestle  supports, 
two  of  these  columns  being  reinforced  by  ferro-concrete 
(fig.  3). 

The  clear  height  of  the  track  above  the  ground  level  is 


Fig.  1.— Bennis  Tkanspoeter  at  Wigan  ELECTUiciTy  Wobks. 

of  the  coal  is  automatically  recorded,  and  it  passes  on  into  a 
second  hopper  with  two  outlets. 

The  overhead  coal  bunkers  are  in  two  separate  sections, 
in  line  with  each 
other  and  about 
100  ft.  apart :  the 
coal  is  conveyed  to 
these  bunkers  by 
two  "Bennis"' 
U-link  steel  chain 
conveyors  (fig.  :.'). 

These  conveyors 
receive  the  coal 
through  the  two 
openings  in  the 
hopper  before 
mentioned,  and  are 
so  arranged  that 
both  conveyors  can 
run  simultaneously 
or  independently  of 
each  other,  as  may 
be  desired. 

The  conveyors 
are  inclined  for 
the  first  portion 
of    their    length, 

Ln  order  to  raise  the  coal  to  the  level  of  the  top  of 
the  bunkers.  The  remauiing  portion  of  the  conveyor  is 
horizontal,  and  passes  over  the  top  of  the  bunkers. 

Openings  provided  with  cut-off  slides 
are  placed  at  intervals  in  the  conveyor, 
through  which  the  coal  can  be  dumped 
at  any  desired  point. 

Each  conveyor  is  driven  through 
suitable  reduction  gear  by  a  separate 
motor,  independently  of  the  other,  and 
has  a  capacity  of  about  20  tons  of 
coal  per  hour.  A  gangway  luns  along 
at  one  side,  giving  easy  access  to  the 
various  parts  of  the  plant. 

The  "  Bennis "  U-link  steel  chain 
conveyor  is  shown  in  fig.  i'  ;  it  consists 
of  a  chain  built  up  of  mild  steel  links, 
each  bent  into  the  form  of  a  "  U,"  and 
runs  in  a  cast-iron  trough. 

The  electric  transporter  consists  of 
a  travelling  hoist,  having  separate 
motions  for  lifting  and  travelling.  Each 
motion  is  operated  by  a  separate  motor. 
All  the  operations  of  hoisting,  travelling 
and  lowering  are  under  the  direct  control 
of  a  single  attendant,  who  travels  with  the  hoist  (fig.  1). 

The  transporter  runs  on  a  track  which  is  formed  by  the 
base  flanges  of  an    ''  H  "   section  steel  joist.     The  wear  is 


Fig.  3. — Tbansportek  on  Overhead  Track. 


is   from 

5  B.H.I". 

The  whole  of   th 


Fig.  2. — Plan  and  Section  of  Bennis  U-Link  Conveyor. 

3:!   ft.   0  in.     The  structure   is   built   in   three   spans,  the 
longest  of  which  is  about  4  s  ft. 

The  liunkcrs  are  rectangular  in  shape,  each  being 
7  ft.  6  in.  wide  x  7  ft.  0  in.  high  x  Sii  ft.  long,  and  are 
Cdnstructed  with  a  framework  formed  of  rolled-steel  sections 
with  the  intervening  spaces  filled  in  with  panels  of  lirick- 
work  and  concrete,  the  whole  being  braced  together  to  form 
a  rigid  structure. 

Small     hoppers     are     built      in      the      bunker     floor, 

above  each  chain- 
grate  stoker,  and 
the  coal  passes 
by  gravity  from 
the  bunkers  to 
the  stokers  through 
a  series  of  chutes. 
Each  chute  is 
arranged  to  swing 
back  to  admit  of 
access  to  the  boiler 
tubes.  The  bunkers 
are  supported  on 
rolled  steel  joists, 
built  into  the 
boiler  -  house  wall, 
at  one  end,  and 
supported  on  stan- 
chions at  the  other 
end. 

The    power    re-r 

quired   to  drive 

each    conveyor   at 

its   maximum    load 

to    4    B.H.P.,  and   for  driving   the  transporter 

coal-handling  and   storage   plant,   in- 


FiG.  4.— .iuTOMATic  Weighing  Machine  and  Conveyors. 

eluding  the  transporter,  lattice  and  structural  steel  work,  con- 
veyors, coal  bunkers  and  chutes,  was  supplied  and  erected 
by  Messrs.  Ed.  Bennis  &  Co.,  Ltd.,  Little  Hulton.  Bolton. 
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THE    MUNICIPAL    TRAMWAYS 
COftFERENCE. 


The  cleveiitli  animal  Conferciice  of  the  Municipal  Tramways 
Association  was  opened  on  Wednesday  morning  last  at  the 
Town  Hall,  West  Ham,  where  the  memliers  wore  cordially 
wt'lcomed  by  the  Mayor  of  that  boroufrh,  which,  as  miuiy  cl 
our  readers  are  aware,  is  honoured  tliis  year  in  that  the 
tuariiiger  of  its  tramways,  Mr.  H.  K.  Blaiii,  occupies  the 
presidential  chair. 

The  Conference  extends  over  three  days,  the  last  of  which 
(to-day)  contains  a  larger  proportion  of  pleasure  than  of 
iiusiness,  being  principally  given  uji  to  a  motoring  excursion 
to  Epping  Forest  and  Kye  House. 

The  Exhibition. 

In  connection  with  the  Conferente  a  repre8entati\e 
exhibition  of  tramway  material  was  held  at  the  Green - 
gate  .Street  iramway  depot,  Plaistow,  at  which  some 
(iO  firms  took  part,  and  much  that  is  of  interest  to 
tramway  people  was  on  view. 

There  was  a  well-attended  preliminary  visit  to  this  exhi- 
bition on  Tuesday  afternoon,  and  on  the  two  following  days 
set  times  were  arranged  in  the  programme  for  collective 
visits  by  members  attending  the  meetings. 

The  collection  of  manufactures  on  vicu  was  considered  to 
he  a  marked  improvement  on  that  at  last  year's  CoiivetitioM 
at  Glasgow,  doubtless  due  to  the  matter  ha\ing  been  taken 
in  hand  at  an  earlier  date,  and  with  a  greater  zeal,  this  time. 
Mr.  JJlaiii  personally  acted  as  chairman  of  the  Kxhibitors' 
Committee,  and  the  other  menii)ers  were  :  Messrs.  F.  Bland 
(Edgar  Alien  i^-  Co.),  C.  Burnet  (Tudor  Accumulator  Co.), 
A.  S.  King  (United  Electric  Car  Co.),  W.  L.  Lorkin  (Equip- 
ment and  Engineering  Co.),  E.  M.  Muuro  ( Brecknell,  Munro 
and  Rogers,  Ltd.),  J.  S.  Warner  (Warner  Engineering  Co.), 
with  Mr.  W.  Hopkins  as  hon.  secretary. 

An  exhibition  of  this  kind  undoubtedly  forms  an  added 
attraction  for  the  tramway  official,  while  it  also  atTords 
manufacturers  an  opportunity  of  showing  where  they  know 
they  will  get  into  close  touch  with  tlie  very  men  they  want 
to  reach.  We  believe  that  it  will  be  found  that  the  effort 
will  be  more  than  justified  by  the  results  secured  by  all 
parties.  We  can  now  only  indicate  broadly  the  nature  of 
the  exhibits  in  the  following  : — 

A  railless  electric  trolley  vehicle  ((  edes-StoU)  running  from  the 
West  Ham  tramway  conductors  outside  the  depot,  over  a  i-mile 
section. 

A  "  Tilling--Stevens"  petrol-electric  'bus. 

A  demonstration  and  exhibit  of  the  Tudor  arc  welding  process 
for  making:  and  repairing  rail-joints. 

A  Thermit  rail-welding  exhibit  and  demonstration. 

The  "P.A.Y.E.  "  tramcar. 

Turner's  point  controller. 

The  Warner  non-parallel  axle  rolling  stock. 

Taylors  tubular  sanding  device. 

The  Knowlea  oxy-hydrogen  apparatus  for  rail  cutting. 

The  "Celerity  "  rail  grinder. 

Dodwell's  point  controller. 

Brake  shoes  for  railless  traction, 

"  T.  and  M."  single  magnet  point  controller. 

Peckham  trucks. 

The  Ackley  adjustable  brake. 

Hadfield's    "Hecla  '  tramway  switches. 

"  TJnited  "  semi-convertible  car. 

The  Anger  brake  adjuster. 

Barber's  radial  axle  tramcar  trucks  (working  models). 

The  Peacock  wheel  and  track  brake  gear. 

The  "  Norwich  "  portable  track  grinder. 

In  addition  to  these  there  were  a  number  of  exhibits  of  overhead 
construction  material,  electric  meters  (Chamberlain  and  Hookham 
and  Ferranti)  ;  T,S,  gears  and  pinions,  the  E,M.B,  resistance  and 
Vulcan  electric  soldering  tools  (Scholey  >V:  Co.,  Ltd.") ;  Davis's  acid 
fume  resisting  paint  ;  Major's  varnishes  and  paints  ;  B,I,  and  Helsby 
trolley  wire,  fittings,  rail  bonds,  and  '  Xephroin "  insulation  ; 
Edgar  Allen's  steel  points,  Lorain  "Tadpole  "  switches,  route 
indicators,  "  Kyl-Fyre "  extinguishers  as  used  in  many  power 
stations,  Atlas  rail  joints,  Imeson  \-  Finch  control  fingers,  kc,  and 
"  Aetna  "  overhead  line  material  (Watlington  A:  Co.,  Ltd,),  Jeneon 
and  Nicholson  show  their  "Robbialac  "  paint,  and  "Wattlac"  for 
cables,  motors,  4:c, ;  the  "Wimperis"  accelerometer  and  gradient 
measurer  (Elliott  Bros,),  P.  and  B.  insulating  tape  and  paints,  &;c. 
(Euberoid  Co.),  Siemens  Bros.  "  Wo  tan  "  lamps  for  traction  service, 
Brecknell,  Monro  &  Rogers's  crossings  and  other  overhead  material, 
section  insulators,  signalling  arrangements,  to.  ;  Birkby's  overhead 
line  material  (Fleming,  Birkby  &  Goodall,  Ltd,),  Pinohin,  Johnson  and 
Co.'s  insulating  varni,shcs,  cloths  and  tapes  ;  an  interesting  display 


of  aluminium  for  electrical  tramway  work  by  the  British 
Aluminium  Co,,  Ltd.  ;  R.  W,  Blackwell  k  Co,'b  overhead  line 
insulators  and  other  cognate  supplies  ;  carbon  brushes  (Morgan 
Crucible  Co.,  Ltd)  ;  weldless  steel  brake  chains  ;  motor  spare  part6 
(Dyer  J;  Young) ;  Gabriel  lifeguards  ;  insulating  varnishes,  kc, 
(Lewis  Berger  &  Sons,  Ltd,),  also  liambridge  flexible  shafts,  G,  W. 
Green's  overhead  material,  and  a  number  of  other  general  tramway 
supplies  exhibits, 

Presitlential  Address. 

To  return  to  the  Conference  proceedings,  there  are  no 
;icrial  flights  in  Mr.  Blain's  presidential  address,  though,  as 
would  be  expected  froin  such  a  president,  matters  are  put  in  a 
nice  way.  The  address  is  a  brief,  businesslike  summary  of 
various  matters  affecting  municipal  tramway  working  which 
the  last  12  months  have  brought  into  prominence,  and  some 
of  which  will  doubtless  figure  again  in  subsequent  addresses. 

The  following  points  may  be  selected  as  being  of  general 
interest : — 

In  referring  to  the  interim  report  of  the  Corrugation  Com- 
mittee (which  came  up  for  discussion  later  on  in  the  day), 
Mr.  Blain  points  out  the  striking  difference  between  the 
findings  of  this  Committee  and  the  theory  which  finds  favour 
with  many  (Jontinental  investigators,  that  corrugation  is 
inherent  in  the  rail.  The  Committee  is  of  opinion  that, 
whilst  a  steel  for  rails  can  be  obtained  which  is  more 
<lnrable  and  less  liable  to  the  development  of  corrugation 
than  the  ordinary  \arieties  of  steel  at  present  mainly  used, 
the  chief  cause  or  causes  will  be  found  to  be  external  to  the 
rail  itself. 

Apparently,  this  investigation  has  cost  more  than  was 
expected,  and,  in  view  of  additional  financial  assistance  being 
needed,  a  Presidential  suggestion  for  an  increased  subscrip- 
tion rate  is  made,  while  there  also  follows  a  hint  that  a 
[lermanent  secretary  and  office  must  soon  be  provided. 

The  past  Parliamentary  Session  in  relation  to  tramway 
matters  is  briefly  referred  to — the  recent  trolley  'bus  proposals, 
the  L.C.C.  fight  on  the  question  of  trailers,  and  the  future  of 
the  Light  Railways  Bill  (1!)12),  being  the  principal  items  of 
interest. 

In  connection  with  the  Government  acquisition  of  the 
National  Telephone  Co.'s  business,  Mr.  Blain  mentions  that 
the  policy  of  the  company  (co-operating  with  the  tramway 
authorities)  in  abolishing  bare  overhead  wires,  is  being 
reversed  by  its  successors.  This  has  naturally  raised  a 
strong  protest  on  the  part  of  the  Tramway  Executive,  and 
a  deputation  is  to  exercise  its  jjersuasive  powers  on  the  Post- 
niaster-fieneral  with  view  to  ending  the  difficulty. 

Mr,  Blain  touches  on  the  effect  of  the  Insurance  Act  on 
tramway  undertakings.  It  has  brought  onerous  financial 
resjwnsibilities  for  such  undertakings,  and  he  regrets  that  in 
the  drafting  of  the  Act  itself  '•  some  more  defined  and 
coherent  basis  covering  the  trades  affected  should  not  have 
Iwen  adopted."  The  president  notes  with  satisfaction  the 
additional  representation  of  the  Association  on  the 
Engineering  Standards  Committee,  and  the  pecuniary 
lienefits  following  on  reduced  tramway  rating  resulting  from 
the  Tottenham  case. 

The  most  important,  and,  one  might  add,  the  only  imme- 
diately pressing  matter  referred  to  by  Mr.  Blain,  is  the 
question  of  motor-'bus  competition  in  London.     He  says  : — 

"  It  is  difficult  for  those  of  us  whose  work  lies  within  the 
metropolitan  area,  wliere  13,\  million  pounds  have  been 
invested  in  municipal  tramway  undertakings,  to  make  any 
survey  of  tramway  conditions,  however  limited,  without  a 
reference  to  motor-'bus  competition.  In  the  metropolitan 
area  the  tramway  undertakings  are  now  faced  with  an 
exceedingly  keen  motor-'bus  competition,  which  selects  only 
such  routes  as  are  of  a  distinctly  remunerative  character, 
which  has  no  moral  responsibility  Ln  tlie  direction  of  pro- 
viding facilities  which  are  requisite,  though  not  remunera- 
tive, which  provides  no  unremunerative  travelling  facilities 
for  workpeople,  which  has  no  legal  liabilities  in  connection 
with  road  widenings  and  maintenance,  and  is  subject  to  no 
rates  other  than  those  leviable  on  the  buildings  and  garages 
it  occupies.  Whilst  recognising  to  the  fullest  extent  the 
rights  of  private  enterprise,  and  the  exceedingly  valuable 
traffic  facilities  which  have  been  furnished  by  motor-'bnses 
in  many  areas,  it  is  unreasonable  and  unfair  that  when 
competition  of  such  magnitude  exists,  there  should  not 
be  such   central    authority   for    the   control    of    traffic    as 
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would  be  empowered  txD  enact  satisfactory  street  regulations, 
or  the  municipally-owned  undertakings  should  not  be  at  the 
enormous  disadvantage  (in  competition  with  private  enter- 
prise) which  is  entailed  by  their  road  maintenance  and  rating 
responsibilities.  The  difficulty  will  have  to  be  faced,  and 
faced  promptly,  and  I  have  never  been  able  to  see  why,  of  all 
the  users  of  the  public  highway,  tramways  alone  should  be 
called  upon  to  pay  so  unfair  a  proportion  of  road  maintenance. 
If  competition  is  to  exist  on  the  public  highway  for  the  con- 
veyance of  the  public,  all  such  means  of  tracticm  should  pay 
a  proportionate  cost  of  road  maintenance,  should  lie  rated  on 
similar  lines,  and  should  be  governed  in  the  conduct  of 
traffic  by  similar  public  regulations.  ."Special  legislation  for 
London"  is  inevitable,  but  in  the  interim,  the  strongest 
possible  influence  should  be  exerted  to  ensm-e  that  the  petrol 
tax  at  present  paid  by  the  London  Motor  'Bus  Companies 
(which,  to  the  tune  of  probably  nearly  £100,000  a  year,  isspent 
by  the  Road  Board  in  developments  in  the  provinces)  should 
be  applied,  pro  rata  to  the  'bus  miles  run,  in  each  local 
authority  in  the  London  area  over  whose  roads  these  com- 
panies now  operate." 

LTndoubtedly.  Mr.  Blain  voices  the  legitimate  grievance 
of  the  liondon  tramway  authorities  in  this  matter,  but  it 
seems  questionable  whether  the  £100,000  per  annum  would 
go  very  far  in  any  case  amongst  the  numerous  authorities, 
"not  all  blessed  with  tramways,  which  could  lay  claim  to  a 
share  of  it  for  road  maintenance. 

In  some  ways,  the  plaint  of  the  tramway  authorities,  who 
have  widened  and  paved  roads,  and  thus  enabled  the  'bus  to 
compete  efficiently,  reminds  us  of  the  railway  companies' 
outcry  of  a  few  years  back,  that  they  were  paying  rates 
to  provide  tramway  competition  with  their  own  trains.  But 
suburban  railway  conditions  invited  competition,  which 
cannot  be  said  in  general  of  present-day  tramway  facilities. 
Indeed,  were  it  not  for  the  monopoly  of  jirofitable  street 
transit  by  the  'bus  in  the  heart  of  the  metropolis,  the  'bus 
interests  could  not  have  entered  into  speculative  competition 
with  the  tramways  with  any  degree  of  assurance. 

CovNriLLOR  Netiuxn  (Bradford),  who  followed  with  a 
jiaper  on  "  Tramway  Administration  by  Municipalities,  &c.," 
is  evidently  one  of  the  advanced  school  ;  he  discusses  both 
the  advantages  and  disadvantages  of  municipal  control,  and 
quite  logically  comes  to  the  conclusion  that  a  committee 
selected  for  its  ability — in  fact,  something  in  the  nature  of 
the  much  abused  board  of  directors — is  a  necessity  of  the 
times,  even  for  municipal  work. 

Both  paper  and  discussion  covered  a  wide  field,  and  the 
latter  in  particular  revealed  a  natural  interest  in  the 
prospects  of  the  motor-'bus,  in  which  connection  Mr. 
Luntley's  experience  with  two  or  three  'buses,  showing  costs 
of  ':\A.  per  mile,  including  25  per  cent,  depreciation,  will 
not  tend  to  allay  misgivings. 

At  the  close  of  the  morning's  proceedings,  the  members 
and  visitors  were  entertained  to  luncheon  in  the  Town  Hall 
by  the  West  Ham  Corporation,  and  subsequently  the  proceed- 
ings were  resumed  at  the  Plaistow  tramway  depot,  where  the 
mterim  report  of  the  Corrugation  Committee  came  up  for 
discussion.  The  findings  of  the  Committee  are  of  great 
interest,  although,  as  a  speaker  pointed  out,  mainly  of  a 
negative  character. 

Positive  evidence  has,  however,  been  obtained  showing  that 
slip  and  skid  of  car  wheels  take  place  always  (and  that  a  pure 
rolling  motion  rarely  occurs  at  all ),  resulting  in  attrition  and 
cold  flowing  of  the  rail  material.  We  hope  to  refer  to  the 
work  of  the  Committee  at  a  later  stage. 

At  the  close  of  the  discussion,  many  of  the  visitors  adjourned 
to  the  Exhibition,  and  later  in  the  evening  a  reception  was 
held  at  the  Stratford  Town  Hall. 

{To  be  concluded.^ 


FUEL    FOR    DIESEL    ENGINES. 


Apprentices"  iStrike. — According  to  the  Times  the 
engineering  trade  of  the  Manchester  district  has  been  considerably 
disoreranised  by  a  strike  of  apprentices  On  the  20th  inst.  the  strike 
had  extended  to  45  firms,  and  6,000  youths  were  idle.  "  The  strikers 
demand  an  advance  at  the  rate  of  Is.  a  week,  their  contention  being 
that,  while  all  other  rates  of  pay  have  been  advanced  considerably 
during  the  last  20  years,  theirs  have  not  Some  firms  have  already 
granted  the  demands ' 


In  a  letter  to  Emfineervuj  by  l\Ir.  J.  Lane,  the  writer  is 
reminiscent  of  the  man  in  Scripture  who,  coming  to  curse, 
remained  to  bless,  for  he  certainly  succeeds  in  emphasising  a 
favourable  conclusion  by  the  pessimistic  tone  he  adopts  in  the 
early  part  of  his  letter.  Mr.  Lane  has  regarded  the  Diesel 
eughie  from  a  standpoint  somewhat  ditt'ereut  from  that  of  the 
engineer  who  looks  on  the  engine  merely  as  a  very  successful 
and  efficient  heat  engine.  Accepting  the  engine  on  this 
basis,  iMr.  Lane  inquires  rather  into  the  status  of  the  fuel 
question.  Kegarding  petroleum  as  a  rival  of  coal  in  steam 
raising,  and  taking  the  relative  heat  values  of  coal  and  oil  as 
1  :  1-4.  he  says  that  such  oil  cannot  have  much  cash  value. 
The  heat  ratio  may  be  freely  admitted,  but  this  is  not  the 
true  ratio,  for  oil  permits  of  many  incidental  economies  by 
way  of  labour  in  firing,  cleaning.  ;;nd  in  some  cases  in 
carriage. 

Even  with  oil  much  dearer  than  the  calorific  value 
would  indicate,  the  Diesel  engine  can  produce  power  so 
economically,  that  it  becomes  a  practical  commercial  motive 
jiower  at  sea.  Speaking  generally  on  crude  petroleum,  the 
bulk  of  the  crude  oils  can  be  split  up  in  the  still  into  several 
fractions  : — {a)  Those  which  pass  over  up  to  150  C.  known 
generally  as  benzene ;  (/>)  those  which  pass  over  from 
l.'iO'  C.  to  ;-!00°  C,  classable  as  lamp  oils  ;  (c)  the  solar  oils, 
which  are  distilled  up  to  SOO  C.  after  which  the  balance 
is  called  residue.  There  are,  of  course,  higher  distillates, 
and  any  number  of  intermediate  grades  in  each  class.  Of 
the  fractions  named,  the  fii'st  class  are  too  costly  and  too 
light  for  use  in  the  Diesel  engine.  The  second,  or  lamp  oil 
class,  are  perfectly  suitable,  but  are  too  readily  saleable  for  the 
specific  purpose  which  gives  them  their  class  name.  The 
solar  oils  are  not  produced  in  great  quantity,  so  that  there 
only  remains  residue  for  certain  use,  though  solar  oil  is 
really  the  best  technically  that  could  be  employed.  The  world's 
annual  production  of  oil  is  about  4."(  million  tons,  of  which 
about  29  million  tons  is  residue,  and  this  large  figure  shows 
the  importance  of  the  capacity  of  the  Diesel  to  use  it. 
These  residues  vary  greatly  in  density,  viscosity,  and  consti- 
tution, and  it  is  important  that  every  quality  should  be 
usable.  The  marine  question  is  more  serious  than  the 
problem  ashore,  for  the  reason  that  on  land  the  engine 
cylinders  can  be  cleaned  of  the  deposits  left  by  unsuitable 
oils.  This  cannot  be  done  frequently  at  sea,  and  unless  the 
marine  engine  could  be  made  to  secure  perfect  combustion 
of  all  the  residual  oils,  its  usefulness  would  be  much 
cramped.  Mr.  Iiane  claims  to  have  made  experiments  which 
conclusively  prove  that  the  Diesel  engine  can  perfectly 
consume  the  heaviest  residues,  and  continue  working  for  a 
long  time  without  interruption  if  only  the  oil  contains  no 
extraneous  matter,  by  which  is  not  meant  asphalt. 

Thus  there  have  been  burned  the  heaviest  residue  of 
Roumanian  oil,  and  the  liquid  pitch  from  the  Trinidad  asphalt 
oil  used  for  road-making,  with  a  specific  gravity  of  0''.t.s 
and  hardly  fluid  at  ordinary  temperatures.  All  this  has 
been  done-without  priming,  and  in  an  engine  of  only  100  h.p. 
with  a  compression  of  only  :')0  to  82  atmospheres,  and  the 
weight  of  fuel  used  per  horse-power  hour  was  practically  the 
same  as  in  the  case  of  solar  oil.  But  we  are  not  told  how  it 
was  done.  It  may  be  assumed  that  the  fuel  would  be  at 
least  well  liquefied  by  heat. 

As  regards  sulphur,  this  is  not  regarded  as  serious  if  only 
it  is  kept  dry  after  burning.  But  this  is  an  old  story.  The 
sulphur  in  coal  only  does  harm  to  the  economiser  where  this 
is  cold,  and,  if  the  feed  water  is  not  below  100°  F., 
appears  to  be  powerless  to  corrode  cast-iron.  There  was 
considerable  trouble  with  the  early  Diesel  practice  of  spraying 
the  oil  with  the  exhaust  gases,  which  were  compressed  by  a 
small  plunger  in  the  engine  itself.  At  least  some  of  the 
exhaust  gases  remained  in  the  cylinder,  whence  the  small 
plunger  drew  them  for  its  own  second  stage  compression. 
This  small  plunger  corroded  badly,  and  the  system  was  aban- 
doned and  air  was  compressed  pure  in  the  separate  double- 
stage  compressors  now  employed.  A  French  writer  in  the 
Genie  Ciril  refers  to  the  methods  of  preparing  tar  oils  for  use 
in  Diesel  engines.  These  tar  oils,  though  not  possessing  even 
the  desirable  minimum  10  per  cent,  of  hydrogen,  work  quite 
satigferctfcrily,  though  cnlr  4-5  per  cent,  of  the  atuflP  diutili 
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lielow  ">()0^  (".,  in  place  of  (10  per  cent,  sometimes  asked  for. 
These  oils  arc  in  regular  use,  and  even  crude  tar  has  been 
experimented  with,  with  considerable  success. 

There  i.s  much  to  be  done  before  oil  can  become  even 
seriously  competitive  w-ith  coal,  but  there  are  plenty  of  uses 
for  oil  in  which  it  can  show  to  advantaj^e,  and  theie  should 
be  a  ready  market  for  every  ton  of  oil  raised.  Why  should 
oil  be  so  dear  y  Many  ask  this  ([uestion.  It  either  comes 
automatically  to  the  i^urface,  or  is  mechanically  raised  by 
pumps  from  no  very  threat  de])th8.  It  ca!i  be  transjwrted  in 
pipes,  jnimpcd  into  a  ship's  hold  or  bunkers,  and  burned 
without  muih  labour,  yet  its  price  is  excessive.  It  is 
dirticnlt  to  find  ships  to  carry  it,  and  diflicult  to  find  men 
who  will  use  it.  Yet  it  is  excellent  for  steam  raisinj;  and 
for  internal-combustion  engines  and  for  metallurgy. 


NOTES. 


iContinued  from  pai/fi  49S.) 

St.  Pctershurif  Waterworks  Contract. — We  recently 

drew  attention  to  the  hu(je  undertakinp  cintcmplated  by  the 
municipality  of  St.  I'etersburp.  involving  thu  expenditure  of  no  less 
than  10  million  roubles,  and  includiu;;  the  largest  plant  fnr  the 
sterilisation  of  water  with  o/one  that  has  yet  been  projected. 
Tenders  have  been  aubinitted  for  the  work  by  three  Continental 
firms  and  one  ICnplish  Co.  (O/.onair,  Ltd.),  and  from  the 
Russian  Press  we  (jather  that  the  former  have  submitted  ((uotations 
considerably  in  excess  of  the  amount  voted  by  the  Duma,  while 
the  Knjjlish  company  has  quoted  a  very  much  loner  price.  A 
St.  I'etersburu  newspaper  sugeests  that  the  three  firms  above- 
mentioned  arc  really  in  league  with  one  another,  and  pounds  a 
warning  note  with  regard  to  the  dangers  of  'syndicates  '  or 
rings  formed  to  maintain  prices  at  an  unduly  inflated  volume.  The 
allegation  appears  to  have  been  the  subject  of  discussion.in  the 
city  council,  iind  a  commission  has  been  appointed  to  consider  the 
tenders  in  detail,  under  the  chairmanship  of  Mr.  Barashnikoff, 
who  is  referred  to  as  a  councillor  who  has  gained  the  respect  and 
sympathy  of  the  public.  Our  contemporary  urges  the  commission 
to  clear  up  the  question  why  the  prices  of  the  "  syndicate  "  are  so 
much  higher  than  that  of  our  British  cuiifrhvs.  The  intrusion  of 
the  latter,  it  is  suggested,  was  not  contemplated  by  the  "  syndicate," 
which  took  advantage  of  its  supposed  position  as  holding  a 
monopoly  and  ]>utfed  up  the  prices. 

Ferntiitians. — It  has  been  suggested  that  there  should 
be  another  foregathering  of  past  and  present  Ferrantians  some 
time  before  Christmas.  Interested  readers  should  apply  to  the 
hon.  seiretary,  Mr.  W.  E.  Warrilow,  Mildred  Avenue,  Watford. 

Inquest. — On  September  I'Oth  au  incjuest  was  held  at 
Westminster  into  the  death  of  Mr.  Tinniswood  Miller,  aged  41,  an 
electrical  engineer,  of  Victoria  Street,  S.W.,  who  was  found  shot  in 
his  office.  The  evidence  went  to  show  that  the  deceased's  business 
was  not  prospering,  and  that  modern  taxation  had  got  on  his 
mind.     The  verdict  was  one  of  suicide  during  temporary  insanity. 

Fatalities. — On  the  19th  inst.  an  inquest  was  held  at 

Sheffield  on  Walter  Sydney  Imisson,  aged  1 S,  an  apprentice  at  the 
works  of  the  Provincial  Motor  Co..  Ltd.,  (Jell  Street,  Sheffield,  who 
was  killed  at  the  works  on  the  previous  Tuesday.  Dr.  P.  Kdwards, 
assistant  house  surgeon  at  the  Royal  Hospital,  gave  evidence  that 
death  was  duo  to  electric  shock. 

,Tohn  Shemeld,  a  litter  at  the  works,  said  that  on  the  morning 
of  the  accident  he  went  into  some  disused  closets  at  the  works 
with  another  employi'  named  Jepson.  Imisson  at  the  time  was 
washing  a  car  at  the  garage.  Witness  said  that  as  they  came  out 
a  gas  pipe  lay  partly  across  the  doorway  in  such  a  position  as  to 
cause  one  to  step  over  it.  It  was  leading  up  against  a  wall.  He 
stepped  over  it,  and  then  went  on  picking  up  nuts  and  bolts.  Later 
he  heard  a  shout,  and  saw  Imisson  grasping  this  bar  or  pipe  with 
one  hand.  He  immediately  put  the  other  hand  on,  too.  At  the 
time  witness  did  not  realise  what  was  the  matter,  but  afterwards 
observing  that  deceased  was  getting  a  shock  he  ran  to  the  power 
house  and  turned  off  both  the  main  switches,  and  going  back  to 
Imisson  expected  he  would  be  free.  He  was,  however,  lying 
on  the  ground  in  some  water.  Witness  touched  his  hand  to 
take  it  off  the  bar,  and  he  also  received  a  shock.  Hammers  were 
obtained,  and  the  wires  were  broken.  Imisson  then  gave  three 
gasps  and  died  before  he  was  removed  to  the  hospital. 

In  reply  to  the  Coroner,  witness  said  that  until  the  Tuesday 
when  the  accident  happened,  he  did  not  know  that  there  was 
anything  connected  with  electricity  there.  He  had  not  noticed  any 
switch  in  the  place.  In  answer  to  further  questions,  witness  said 
the  current  of  electricity  came  through  the  wall  from  the  premises 
of  Messrs.  Graves,  next  door. 

Will. — The  late  Mr.  Wm,  Yates,  mechanical  engineer 
fformorly  of  Yates  i;  Thorn),  left  *  110,926  grooa  and  «94,168  net 
pereonaity.  Large  bequests  were  made  for  Blackburn  charities  Mnd 
maehanloal  enirlneerinjr  aahQlarahipi. 


Ernest  .lepson,  128,  Heavygate  Road,  gave  similar  evidence.  In 
reply  to  Mr.  A.  Ncal.  who  appeared  for  the  Provincial  Motor  Co.,  he 
said  he  remembered,  when  he  first  went  to  work  for  the  company, 
that  the  first  door  leading  from  the  garage  to  the  closets  was  nailed 
up,  but  six  months  later  it  was  reopened.  So  far  as  the  manage- 
ment of  the  garage  wrs  concerned,  no  one  ever  went  info  the 
closets. 

There  was  au  adjournment  for  further  evidence,  and  on  Friday 
the  inquest  was  resumed. 

Frederick  Bolsover  stated  that  when  he  worked  in  premises 
adjoining  those  in  which  the  youth  was  killed  he  remonstrated  with 
a  workman  who  removed  part  of  the  tubing  and  left  the  wires 
loose,  with  the  result  that  the  wires  began  to  fuse  in  witness's 
kitchen.  At  that  time,  said  witness,  the  pipe  that  Imisson  grasped 
was  fitted  to  the  wall  of  the  lavatory,  but  afterwards  it  fell  down. 

The  Deputy  (^'oroner,  in  summing  up,  said  it  would  now  be 
almost  impossible  to  find  out  how  the  order  for  the  work  was  given, 
who  did  the  work,  and  how  he  did  it.  I  f.  as  was  not  at  all  unlikely, 
an  ordinary  workman  removed  the  fittings,  he  would  not  have 
electrical  knowledge  sufficient  to  make  him  responsible  for  the  care- 
leas  manner  in  which  they  were  removed,  and  although  it  was  a 
careless  thing  to  leave  naked  wires,  it  was  clear  that  at  the  time 
the  cable  was  left  it  was  not  in  the  highly  dangerous  position  in 
which  it  was  found  on  the  day  of  the  accident. 

The  jury  returned  a  verdict  that  the  cause  of  death  was  an  electric 
shock  due  to  some  person  having  negligently  left  an  electric  cable 
exposed,  but  that  there  was  not  sufficient  evidence  to  determine 
who  was  responsible. 

A  public  inquiry  was  held  in  Dingwall  on  Friday  by  Sheriff  Hay 
Mao'Watt  into  the  deaths  of  a  ploughman's  daughter,  aged  12, 
and  Mrs.  .letsie  Mackenzie,  or  Grant,  widow,  who  were  killed  on 
August  2Gth  through  touching  a  live  wire  which  conveys  electricity 
to  Dingwall.  It  appeared  from  the  evidence  that  the  wire  had 
come  in  contact  with  a  branch  of  a  tree  and  fused,  and  that  the  girl, 
her  curiosity  aroused,  touched  the  wire  and  was  instantaneously 
killed.  Mrs.  (Irant  and  the  girl's  mother  ran  to  the  rescue,  when 
the  first-named  was  killed,  while  the  latter  is  still  suffering  from 
shock.  The  jury  found  that  had  the  fuses  at  the  generating 
station  been  in  proper  working  order  the  accident  could  not  have 
happened  ;  but  the  accident  was  unusual,  and  no  man  could  have 
foreseen  it.  They  recommended  that  the  whole  system  be  inspected 
by  an  expert,  to  report  if  the  wires  are  properly  protected  at  all 
public  places. 

Fdueational    Xotes. — E.v.vr     I.o.mkix      Collei;k.— A 

special  course  of  lectures  on  "The  Management  of  Public  Electric  . 
Supply  I'udertakings  "  will  be  delivered  by  Mr.  A.  Hugh  Seabrook, 
M.I.E.E.,  commencing  on  Monday.  October  Hth.  at  6.;io  p.m.  The 
course  will  cover  the  relations  between  the  public  services  and  the 
public,  and  the  objects  to  be  aimed  at  in  the  management  of  public 
services,  as  well  as  the  organisation  of  the  staff,  the  relative 
importance  of  management  .^nd  engineering,  the  functions  of  the 
general  manager  and  engineer,  the  secretary,  and  the  accountant, 
the  conduct  of  the  generating  and  distributing  plant,  the  sales 
department,  and  tariffs.  The  lecturer's  exceptional  experience  and 
well-known  uncompromising  views  are  a  guarantee  that  the 
lectures  will  be  interesting  and  instructive.  Particulars  may  be 
obtained  from  the  Principal,  Mr.  .1.  L  S.  Hatton,  at  the  College, 
Mile  End  Road.  K. 

NoRTH.\MProN  PoLVTEciiMC  INSTITUTE. — The  new  session 
opened  on  the  23rd  inst.  The  "announcements  "  for  the  session 
give  particulars  of  the  evening  classes  in  electrical  engineering,  in 
which  department  the  Institute  is  exceptionally  well  equipped 
with  high  and  low-pressure  plant,  and  in  electric  wireniens 
work.  Dr.  K.  Mullineux  Walmsley  is  the  head  of  the 
department,  and  Mr.  F.  M.  Denton,  the  Associate  head.  Mr.  E.  K. 
Scott  delivers  a  course  of  lectures  on  Electrical  Engineering 
',iaantities  and  Estimates.  Special  evening  classes  in  Telegraphy 
and  Telephony  are  held  by  members  of  the  staff  of  the  G.P.t>.,  and 
Dr.  J.  Erskine-Murray  lectures  on  Radio-Telegraphy.  The  day 
classes  commence  on  Monday  next.  The  degrees  of  the  University 
of  London  may  be  taken  through  the  Institute. 

The  Polyteihsk.  Regent  Street,  W. — Notice  is  given  in  our 
advertisement  pages  to-day  of  the  commencement  on  September 
3i)th  of  technical  classes  in  telegraphy  and  telephony. 

Newcastle    E.\bibition.— Correction. — The  name  of 

the  inventor  of  the  electric  water-heater  mentioned  on  p.  .51t; 
should  be  Kratt,  not  Krabb. 

Football. — We   have  received  a  card  of  fixtures  of  the 

E.A.C.  (Electrical  Apparatus  Co.)  Football  Club  for  the  season 
1 912-13.  There  are  still  five  open  dates,  and  the  secretary.  Mr.  A. 
Chittenden,  will  be  pleased  to  hear  from  other  electrical  football 
clubs  in  London  in  respect  of  these. 

Taxes  on  Electric  Motor  ^  ebicles. — Hitherto  electric 

motor  vehicles  have,  for  the  purposes  of  the  annual  taxes  imposed 
on  automobiles  in  this  codntry,  been  regarded  as  being  of-from  12 
to  15  H.P.,  on  which  scale  the  annual  tax  is  at  present  £4  4s.  In 
the  report  issued  last  week  by  the  Committee  appointed  in  December 
last  ''  to  consider  the  Provisional  Regulations  which  have  been 
made  under  Sec.  86  (2)  of  the  Finance  (1909-10)  Act  for  deter- 
mining the  horse-power  of  motor-cars  and  to  report  whether  any 
amendments  are  desirable  with  special  reference  to  the  equitable 
treatment  of  steam  cars  and  electric  cars,"  it  is  recommended  that 
"  any  motor-oar  deriving  its  power  from  an  electric  motor  or 
motors  shall  be  deemed  to  be  of  a  horee-power  exceeding  6J 
but  not  exceediag  13."  If  the  recommendation  is  adopted, 
the  annual  tax  on  eleotric  vfhiolm  will  thu«  b«.Toduoed  from  &i  48, 
to  de  Be 
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An    International    Electro-Cnltnre    Congress   in 

France. — An  important  meeting:  in  connection  with  the  applica- 
tion of  motor  traction  and  electricity  to  agriculture  is  to  be 
held  at  Rheims  from  October  Iflth  to  27th  next,  the  programme 
comprising  an  exhibition  of  motor-propelled  agricultural  machines 
of  all  kinds  and  a  demonstration  of  the  same  in  practical 
use.  From  an  electrical  point  of  view,  the  principal  event 
of  the  gathering  is  the  International  Congress  of  Electro-Culture 
and  of  Applications  of  Electricity  to  Agriculture,  Viticulture. 
Horticulture,  and  to  the  Agricultural  Industries  generally.  This 
will  beheld  in  Rheims  on  October  21th.  2.5th  and  20th,  and  the  work 
of  the  Congress  will  be  divided  into  various  groups.  Section  A  will 
be  devoted  to  "  Natural  Electricities,"  this  including  such  subjects 
as  atmospheric  electricity  and  its  influence  on  plants,  the  nitrifica- 
tion of  the  soil,  its  action  on  microbes.  \c.  Group  B  will  deal  with 
"  Electricities  Artificially  Produced,"  these  embodying  current 
derived  from  primary  and  secondary  batteries  and  other  means  of 
generation,  their  effects  on  plants  and  the  consequent  results  being 
considered.  Section  C  will  take  up  the  consideration  of  the  influence 
of  continuous  and  alternating  current  on  plants  and  the  germination 
of  seeds.  Another  group  will  devote  itself  to  applications  of  elec- 
tricity in  pest  prevention,  and  another  to  the  effect  of  electric  light 
on  plants  and  flowers  and  in  the  destruction  of  insects.  Finally, 
there  will  be  another  section,  which  will  treat  generally  of  the  uses 
of  electricity  in  the  various  branches  of  agricultural  work.  As  wUl 
be  seen,  the  scope  of  the  Congress  is  exceedingly  wide,  and  it  should 
give  an  impetus  to  the  application  of  electricity  to  agricultural 
operations.  Those  interested  in  the  Congress  in  this  country  can 
obtain  full  particulars  from  the  Secretariat  General,  58,  Boulevard 
Voltaire,  Paris. 

Institution    and    Lecture    IVofe.s. — The     Electrical 

Association  of  New  South  Wales  celebrated  the  attainment  of  its 
majority  on  August  16th  at  Sydney  by  a  smoking  concort.  Special 
invitations  had  been  issued,  and  according  to  the  AiixIrciHuii  Minhtij 
Sfanrhiitl,  there  was  a  brilliant  o.^semblage,  representatives  being 
present  from  the  principal  kindred  organisations  in  the  State, 
leading  electrical  firms  and  Government  departments.  The  concert 
was  voted  the  most  successful  yet  held. 

lN.STiirTlON  01'  Ei,KCTRic.\i.  EXGiNEEKs, — Intending  appli- 
cants for  membership  of  the  Institution,  and  existing  members  who 
are  considering  transfer  from  one  class  to  another,  are  reminded 
that  under  the  new  Art  iles  of  As,sociation  substantial  differences 
have  been  established  in  the  matter  of  entrance  fees  and  annual 
subscriptions  payable  by  those  admitted  to  the  various  classes  of 
membership  before  .lanuary  1st,  l'.ii:i.  and  those  admitted  on  and 
after  that  date.  <  'andidates  will  find  full  particulars  in  the  new 
forms  of  proposal  for  election  and  transfer,  which  can  be  obtained 
on  application  to  the  secretary.  As  a  long  interval  must  neces- 
sarily elapse  between  the  receipt  of  a  form  by  the  Institution  and 
the  date  at  which  the  election  or  transfer,  as  the  case  may  be.  can 
finally  take  place,  those  wishing  to  avail  themselves  of  the  lower 
rates  are  advised  to  send  their  forms  to  the  secretary  at  the  earliest 
p)S8ible  moment,  in  order  to  enal>le  the  desired  election  or  transfer 
Lj  be  effected  before  January  1st.  l'J12. 

Two  popular  lectures  will  be  given  by  Mr.  Frederic  H.  Taylor  at 
the  Willesden  Polytechnic,  Priory  Park  Road,  Kilbiirn,  N.W..  on 
Ootober  2nd  and  1th  next,  commencing  e.ach  evening  at  8  p.m. 
Tickets  may  1)=^  obtained  on  application  to  the  Secretary  at  the 
Polytechnic.  The  titles  of  the  two  lectures  are  :  -"The  Training 
of  the  Engineer  with  special  reference  to  Electrical  Engineering," 
on  the  first  evening,  and  '  Recent  Developments  in  Electrical 
Engineering  and  their  Commercial  Application,"  on  the  second 
evening. 


OUR    PERSONAL    COLUMN. 

77)»'  Editors  invite  t'ledrical  rngini'er.t,  witetlwi-  connected  with  the 
technical  or  the  commercial  xide  of  the  profession  and  industry, 
tiUo  electric  tnimicai/  and  raihcatj  officials,  to  leep  readers  of  the 
Electrical  REVtpw  vested  as  to  their  movements. 


Central  Station   Oflieials, — The  recommendation   of 

the  Harrogate  Lighting  Committee  that  the  salary  of  the  borough 
electrical  engineer  be  increased  by  £50  a  year  (mentioned  in  the 
Electrical  Review  last  week),  has  been  referred  back  to  the 
Committee.  In  February,  l!t02,  the  T.C.  passed  a  resolution  as  to 
the  discontinuance  of  outside  consultation  by  the  electrical  engineer, 
and  promised  "  to  further  reconsider  in  a  few  years  the  question  of 
compensation  to  be  paid  in  consequence." 

The  marriage  took  place  at  Salem  Church,  Hebden  Bridge,  last 
week  of  Mr.  Herhert  H.  SuTrLinE,  jissistant  electrical  engineer 
at  Hebden  Bridge,  and  Miss  M.  Hirst,  of  Fairfield. 

At  Barnwell  last  week,  the  marriage  took  place  of  Mk.  J.  F. 
Hall,  electrical  engineer,  of  the  Burton-on-Trent  Corporation 
electricity  staff,  and  Miss  Margaret  A,  OgUvie.  youngest  daughter 
of  the  late  Mr,  R.  J.  Ogilvie,  of  Barnwell. 

The  Tunbridge  Wells  General  Purposes  Committee  on  Saturday 
last  recommended  the  appointment  of  Mr.  R.  N.  Turpy  as  borough 
electrical  engineer.  There  were  S3  applicants.  Mr.  Torpy  has  been 
deputy  chief  electrical  engineer  to  the  Wimbledon  Corporation  for 
the  last  10  years. 

The  Bridlington  Electricity  Committee  has  appointed  Mr.  F. 
French,  mains  superintendent,  as  chief  assistant  engineer  at  the 
lect  ricily  wcikp,  at  £180  per  annum,  rising  by  £10  a  year  to  £160. 
he  Ci  n  ttittte  bts  aho  appointed  Me,  Le,'L1e  A,  Thain,  of  Fket- 
ocd.  as  charge  engineer. 


Tramway  Officials. — The  Burnley  Corporation  tramway 

gtaff  has  presented  a  Gladstone  travelling  bag  and  a  silver-mounted 
umbrella  to  Inspector  Hartley,  who  is  leaving  to  join  the  tram- 
way staff  at  Newport. 

General. — The  Glasgow  Daihj  Record  says  that  Mr. 
James  Simpson,  telegraph  superintendent.  Post  Office,  Stirling,  has 
retired.  '  He  was  one  of  the  few  remaining  members  of  the  staff 
taken  over  when  the  Government  acquired  the  telegraphs." 

At  Doncaster  Parish  Church  on  September  19th,  the  marriage 
took  place  of  Mr.  Henry  Parry  Jones,  electrical  engineer,  of 
Dolgelly,  North  Wales,  and  Miss  Mary  Jones,  second  daughter  of 
the  late  Mr,  Robert  Jones,  also  of  Dolgelly. 

The  Australian  Mininij  Standard  reports  that  at  the  annual 
dinner  of  the  Victorian  Institute  of  Electrical  Engineers,  on  August 
!tth,  the  hon.  secretary,  Mr,  E,  H,  W,  Westwood,  was  presented 
with  a  travelling  bag.  Mr.  Westwood  was  leaving  at  the  end  of 
the  same  month  on  a  business  trip  to  Europe  on  behalf  of  the  Union 
Electric  Co.,  during  which  he  will  inspect  the  leading  electrical 
installations  and  plants  both  in  Great  Britain  and  on  the  Continent. 

The  same  Australian  contemporary  reports  that  Mr.  J.  M. 
(.'RAWFORD  has  been  appointed  assistant  electrical  engineer  on  the 
central  staff  of  the  Postmaster- (ieneral's  Department,  his  salary 
being  £520  per  annum.  "  Mr.  Crawford  was  not  previously  in  any 
Australian  public  service,  but  was  until  lately  in  the  British  postal 
department." 

Mr.  Alan  Williams,  who  is  shortly  severing  his  connec- 
tion with  Messrs.  Cromptoh  &  Co..  after  23  years'  service,  is 
open  to  take  up  another  appointment  as  engineer  or  manager, 

Mr.  Leonard  F.  S.  Sington,  of  the  Lord-Howe  Electrical 
Engineering  Co.,  Ltd,,  Liverpool,  was  married  on  September  21th 
at  the  Princes  Road  Synagogue,  Liverpool,  to  Miss  Eunice  Solomon, 
eldest  daughter  of  the  late  Louis  Solomon,  of  Liverpool.  The 
presents,  which  numbered  over  300,  included  a  magnificent  rose 
bowl  presented  by  the  staff. 

It  is  reported  from  Rome  that  Mr.  Marconi  has  been  injured  in 
a  motor-car  collision  while  journeying  from  Spezia  to  Genoa.  His 
injuries  are  stated  to  be  slight. 


NEW    COMPANIES    REGISTERED. 


Bagdad  Tramways  and  Electric  Lighting  Syndioate,  Ltd* 

tl24,iai3).— This  co^ipany  was  registered  on  September  12th,  with  a  capital  of 
£3.105  in  3.000  "A"  shares  of  £1  each  and  60O  "B"  and  1,500  ordinary  shares 
of  Is.  each,  to  promote  a  company  or  companicR  for  the  purpose  of  cnnstriicting, 
establiBhing  and  working  in  the  Ottoman  Empire  or  elsewhere  tramways,  rail- 
ways and  undertakings  for  the  generation,  distribution,  supply  and  employ- 
ment of  electrical  energy,  and  to  adopt  an  agreement  with  W.  B.  Cownie.  The 
suliscribers  (with  one  "A"  share  each)  are  :~W.  B.  Cownie,  3,  Laurence 
Pountney  Hill,  E.G..  director:  T.  H.  Evans,  4,  Broad  Street  Place,  E.G., 
director.  Private  company.  Tbe  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five  ;  the  first  are  W,  Brodie  and  T.  H.  Evans ;  qualification, 
50  "A"  shares;  remuneration,  £100  each  per  annum  (chairman  £150). 
Registered  ofHce,  3,  Laurence  Pountney  Hill,  E.G. 

Emanda  Eng-ineerin^  Co, ,  Ltd.  (12i. 255).— This  company  was 

registered  on  September  14th,  with  a  capital  of  £1.000  in  £1  shares,  to  carry  on 
the  business  of  manufacturers  of  engines,  machines,  instruments,  tools, 
appliances  and  articles  used  in  the  electrical,  mechanical,  automobile 
engineering  and  boiler  making  trades,  &o.  The  subscribers  (with  one  share 
each)  are  .— W.  E.  Upton,  52.  Tideswell  Road,  Eastbourne,  engineer  ;  F.  Pratt. 
l;i,  Musgrove  Road,  New  Cross,  engineer's  traveller ;  Mrs.  R.  Bradford, 
13,  MusEfove  Road,  New  Cross.  Private  company.  The  first  directors  are 
W.  E.  Upon  (managing  director),  F.Pratt,  and  Mrs.  R.  Bradford  (all  perma- 
nent);  qualification,  25  shares.  Registered  office,  Sumner  Avenue,  High 
Street,  Peckham,  S.E. 

Diirau)^  Ltd.  (124,295). — This  company  was  rfgistered  on 
September  iSth,  with  a  capital  of  ^£25.000  in  24,000  ordinary  shares  of  £1  and 
20,000  deferred  shares  of  Is.  each,  to  carry  on  the  business  of  eleotricians, 
mechanical  engineers  and  manufacturers,  workers  and  dealers  in  electricity 
and  electrical  appliances,  manufacturing  chemists,  machinery  manufacturers, 
engineers,  founders,  smiths  and  machinists,  &o.,  and  to  adopt  an  agreement 
with  G.  Gladit;:.  The  subscribers  (with  one  share  each)  are  :— F.  W.  War- 
burton,  90,  Cannon  Street,  E.G.,  merchant;  W.  A.  Pearce,  1,  Broad  Street 
Place,  E.G.,  chartered  accountant.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  three  or  more  than  seven  ;  the  subscribers  are  to  appoint 
the  first ;  qualification,  100  shares  ;  remuneration  as  fixed  by  the  company. 
Registered  ofBce,  1^,  Broad  Street  Place,  E.G. 

Aug-lo-Coloiiial  Engineering  Co.,  Ltd.  (124,3111). — This  com- 
pany was  registered  on  September  lyth,  with  a  capital  of  £1,000  in  £1 
shares,  to  carry  on  the  business  of  mechanical,  electrical  and  general 
engineers,  manufacturirs  of  and  dealers  in  railway  coach,  tramcar, 
motor-car  and  carriage  fittings  and  supplies,  <SiC.  The  subscribers  (with 
one  share  each)  are  —Col.  Vaugban  Grimshawe.  UJ,  Coleherne  Court,  South 
Kensington,  S.W.  ;  H,  Brittain,  i:).  City  Road,  E.G.,  engineer;  A.  J.  Smith, 
3,  Burgoyne  Road,  Harringay,  N.,  secretary.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are  Col. 
E.  S.  Vaughan  Grimshawe,  H.  Brittain  and  A.  J.  Smith.  Registered  office,  13, 
City  Road,  E.G. 

Williams    Electric    Co.,  Ltd.   ( 124,857).— This  company  was 

registered  on  September  20th,  with  a  capital  of  £20,000  in  £1  shares,  to  carry 
on  the  business  of  a  cable,  telegraph,  telephone  and  electric  light  company, 
and  to  adopt  an  agreement  with  A.  Williams.  The  subscribers  (with  one 
share  each)  are  :— F.  A.  Hole,  2,  Draper's  Gardens,  E.G.,  stockjobber;  A. 
Williams,  Hotel  Victoria,  S.W.,  engineer.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  three  or  more  than  seven  ;  tbe  first  are  A. 
Williams,  J.  Abernethy,  and  two  others  to  be  appointed  by  subscribers; 
qualification,  100  shares;  remuneration  (except  managing  director,  if  any), 
£100  per  annum,  divisible.    Registered  office,  20,  Bucklersbury,  E.G. 

Shettield  Electric  Steel  Castings  Co.,  Ltd.  (124,2S9).— This 

company  was  registertd  en  September  nth,  i\ith  a  capital  cf  £4,CfO  in  £1 
shares,  to  take  over  the  busiress  of  a  sieel  meicbpnt  ard  steel  manufaclurers' 
agent,  cnrried  en  iy  G.  Fischer,  as  "Tbe  bhiffitld  Electric  Steel  Castings 
Co.,"  at  Melboump  Chfmbeis,  Cambridge  Street,  Fbfffie'd.  The  subBcribers 
(with  one  t- hare  each)  are  :-G.  Fischer,  Villa  ieig.  ScbFtTbanecn,  Fwilzerland, 
st*el  manufactuier;  P.  Alleibpch,  BcihstiaEfe,  Scbefthaueen,  Fftitzrrland, 
manager.  Piivale  ctmpany.  Tbe  fiist  direciois  are  G.  Finhtr  t  nd  P. 
Altettach  (bcth  feimarcnt);  lenitEeraticn,  es  fixed  ly  ibe  ci  mpsny. 
eolicitors,  ^twEcn  &  Birns,  Melbourne  Chambers,  Cpnbiicge  bireet. 
Sheffield.  Rtgisteud  tfflce,  Melbcuir.e  Chan-beis,  Ctmbtit'ge  Elieet, 
Bbeffieta. 
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I!iilrcr!)nl     Knillo    Myiullonic,     Ltil.     (U'l,:i.').'))  — Ilegigtere.l 

Bcpltinbor  Will,  byiblauKblcr  It  Milj,  10,  Austin  Friars,  E.O.  Cspltal  £100,000 
111  £\  HljurCH.  Objects  :  To  adopt  an  aifrcemeiit  between  Chrlatopher  Hago 
and  Tiol  Kontinintalo  Byndicat  (or  I'oulnun  RadloTelografl  Aktii-aclhab,  both 
of  Copenhat^on,  of  tbe  one  part,  and  tbi«i  oomoany  of  the  other  part;  lo  apply 
for  purchaHo  or  otlierwiut^  acquire  and  hold  any  patents  and  conreBaionw 
relating  to  the  production,  treatment,  Btorage,  application,  dlBtribution  and 
uee  of  oleetrioity ;  to  carry  on  (subject  to  the  licence  of  the  Pontmaater- 
Gonoriil  or  the  Board  of  Trade  beinj?  obtained  in  all  oasea  where  necessary 
undiii-  any  statute  of  tho  Uiiiied  KinKdorn)  the  biisiness  of  a  wireless  telephone, 
telci^raph  and  electric  liKlit,  heat  and  power  supply  coiupany  ;  in  particular  t<^ 
eKtablish,  work,  iiiaiiivge,  control  and  reKulatP.  wireless  telephone  or  tetegraph 
stations  and  works,  and  to  transmit  and  facilitate  tlio  transmission  of  tele- 
plionio  and  telegraphic  communications;  also  lo  act  as  news  distributors, 
press  agents  and  distriit  messengers,  Ao.  The  sikMiatories  (with  one  share 
c*ch)  are: -Henry  A.  VVallon,  05,  Chapter  Head,  Kennington,  B.E.,  clerk ; 
Hugh  Pettitt,lH.  Austin  Friars.  E.C.,  solicitor.  Private  company.  Shares  may 
not  be  transferred  to  non-memberi  so  long  as  any  member  of  tiie  company  or 
any  nominee  of  tho  board  is  willing  to  purchase  the  same  at  a  fair  value  (to  be 
settled  by  the  auditor  in  case  of  disagreement!.  Tho  first  directors  (to  number 
not  less  (han  three  or  more  than  sevenl  are  to  he  appointed  by  tho  subBcribers  ; 
remuneration  as  llxed  by  the  company.  No  notice  of  registered  office  tiled  at 
time  of  incorporation. 

Oil  iind  lias  Turbine  Syndicnfc.  Ltd.  (121  30:O— Rpeistered 

September  IHth,  with  capital  o(  il,'>,000  in  14,7riO  shares  of  £1  each  and 
6,000  founders'  shares  of  Is.  eaoh,  to  purchase  or  otherwise  acquire  any  interest 
in  any  patents,  brevets  d'invention,  licences,  concessions  and  the  like  relating 
to  the  onmlinstion,  troafment,  storage,  application,  distribution  and  use  of 
fuel,  aud  tn  eariy  on  tho  busincsB  Indicated  by  the  title  and  that  of  mann- 
faclurers  of  nntorn.  iiiotor-cars,  carriages  and  vehicles,  with  either  steam, 
electric,  petrol,  oil  or  other  power,  «c.  'Ihc  kulscribers  (with  one  share  each) 
are  -J.  McCanna,  Broad  Street  House,  K.C.,  solicitor;  R.  H.  Wbeeler, 
17,  Graoechurch  Btreet,  E.O..  merchant;  D.  d.  Uobertson,  17,  Graccchuroh 
Htroet,  K.O.,  secretary;  F.  H.  Bennett,  17,  Qracechurcii  Street,  E.C  ,  clerk  ; 
H.  E.  Olisbev,  7,  Narcissus  Uoad,  West  Hampstead,  N.W.,  clerk;  B.  Hunter, 
■1,  Granville  Uoad,  Stroud  Green.  N.,  clerk  ;  W.  H.  Rose,  Broad  street  House, 
New  Broad  Street,  EC,  solicitor.  Minimum  cash  subscription  i'7.  The 
number  of  directors  is  not  to  l»9  less  than  two  or  more  than  seven  ;  the  first 
are  J.  McCanna,  R.  H.  Wheeler,  D.O.  Robertson.  F.  H.  Bennett,  S.  E.  Glisbey, 
B.  Hunter  and  W.  H.  Rose  (provisional  directors).  Reuistorcd  by  Rose, 
McCacna  &  Co.,  Broad  Street  House,  E.C. 

Liverpool  Tractloii,  Light  and  I'oMor  Invi-stinent  Trust, 

Ltd.  (124, JOII— This  company  has  been  rcglBtered  on  8e|>tember  IKth,  with  a 
capital  of  £r.00  in  i\^»  shares,  to  acquire  and  hold  any  stocks,  bonds,  deben- 
tures, sharts,  scrip  or  securities  of  any  Government,  State,  Department, 
Sovereign  or  authority,  supreme,  municipal,  local  or  otherwise,  and  any  bonds, 
debenture  stock,  shares,  stocks  and  securities  of  any  company  cstalilished  for 
the  piKposc  of  any  railway,  tramway,  gas,  water,  dock,  electric  lighting  or 
power  undertakiug.  The  subscribers  (with  one  share  each)  are:— J.  Cony- 
beare,  83»,  Vuinton  Btroot,  Earlsfleld,  8.W.,  clerk;  A.  P.  Hollinshead,  29. 
Forthhridge  Koad,  Clapbam,  B.W.,  clerk  ;  H.  Hurley,  25,  Sidney  Road,  Stock- 
well,  S.W.,  clerk;  P.  W.  Davis,  M9,  Matham  Grove,  East  Dulwich,  S.E., 
olerk;  W.  J.  Simpson,  ;K,  King's  Road,  Willesdon  Oreeu,  N.W.,  clerk; 
G.  K.  A.  Waller,  li;7,  Brondeslmry  Park,  N.W.,  clerk;  F.  Hurley,  2,  Thornton 
Street,  Brixton,  S.W.,  clerk.  Minimum  cash  subsoription,  seven  shares.  The 
number  of  directors  is  not  to  he  leas  than  two  or  more  than  seven ;  the  sub. 
scribcrs  are  to  appoint  the  first;  qualification,  ^.'i.  Registered  by  Liinklater 
and  Co.,  2,  Bond  Court,  Walbrook,  hi.C,  solicitors. 

An^Io  Engineering  Co.,  Ltd.  (12I,l'!»'2')— This  company  was 
registered  on  September  18th,  wiili  a  cBiiilal  of  f  .'!,il00  in  1,000  cumulative  pre- 
ference shares  of  lUj.  eacli  and 'J.. lU!)  nrdumry  shares  of  ±'1  each,  to  carry  on 
the  business  of  electricians,  mechanical  ami  general  engineers  and  manufac- 
turers, workers  and  dealers  in  elootricitv  or  electrical  appliances,  motive 
power  and  light,  Ac.  The  subscribers  (with  .W  shares  each)  are  :— E.  B.  Hartol, 
■18),  Lauderdale  Mansions,  Maida  Vale,  W.,  engineer;  H.  G.  Hartel,  32, 
Adelaide  Road,  South  Hampstead,  N.W. ,  engineer.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  three  or  more  than  five;  the 
first  are  F.  P.  Wilson  (chairnianl,  E.  B.  Hartel,  H.  G.  Hartel  and  H.  Shakel. 
Registered  offlce,  33,  Kirbv  Street,  Hatton  »arden,  E.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Potteries  Eleetric  Traction  Co.,  Ltd.— Return  dated  April 

12th  (tiled  July  nth),  1912.  Capiial,  £600.0)0  in  fl  shares  (800.000  preference 
and  300,000  ordinary);  245,000  ordinary  and  ?4B,000  preference  shares  taken  up; 
£423,340  paid  on  178,840  ordinary  and  V45.0C0  preference;  f6(j,6t»  considered  as 
paid  on  CC.660  ordinary.    Mortgages  iind  charges ;  £216,000. 

Birmingham  and  Midland  Tramways,  Ltd.  (19.077).— Return 

(Uted  .June  26th  (filed  July  8th).  1(112.  Capital  £1,(360.000,  in  35.C00  preference, 
i-5,000  preferred  ordinary,  and  36,000  deferred  shares,  all  of  £10  each.  20,978 
preferred,  86,C00  prefened  ordinary,  and  35,000  deferred  taken  up  ;  £10  per  share 
called  up  on  20,978  preferred,  27,000  preferred  ordinary  and  35.000  deferred : 
fa's  1,780  paid  ;  £80,000  considered  as  paid  on  8,000  preferred  ordinary.  Mort- 
gages and  charges :  £351,893.  (Since  the  date  of  the  return,  a  new  memo- 
randum of  association  has  been  adopted,  and  the  name  has  been  changed  to 
the  Birmingham  and  District  Power  and  Traction  Co.,  fjtd.) 

Aron  Electricity  Meter,  Ltd.  (58,H50)— Return  dated  July  9th 
(filed  AuKUSf26rd),  1912.  Capital  £3.'iO,O0O  in  £1  shares  (225,000  ordinary  and 
125,000  preference).  126,000  ordinary  and  124,896  preferred  shares  taken  up  • 
£134,948  10s.  paid,  including  £52  10s.  on  lOt  preferred  shales  forfeited  ;  £126,()o6 
considered  as  paid  on  the  ordinary.    Mortgages  and  charges:  £100,000. 

Corona  Lampworke,  Ltd.— Issue  on  Aneust  2 1st    191-'    of 

£1,450  debentures,  part  of  a  series  of  which  particulars  have  already   been 

Wellingborough  Electric  Supply  Co.,  Ltd.  (67,747)- Return 

dated  August  2nd.  1912  (filed  August  lOthl.  Capital,  £25,000  in  £10  shares-  all 
shares  taken  up  and  paid  for  in  full.    Mortgages  and  charges :  Nil. 

Wright  Electrical  Sales  Co,,  Ltd.— Debenture  dated  Septem- 
ber 4th,  1913,  to  secure  £1.000,  charged  on  tbe  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holder:  W.  W 
Newbouia,  13,  New  Station  Street,  Leeds. 

Telephone  Co.  of  Egypt,  Ltd.— Act  of  ronstitution  of  mort- 

gage  aat»d  May  3()th.  1912,  created  outside  the  United  Kingdom  (supplementil 
to  trust  deed  dated  July  27th,  1904,  and  indentures  dated  February  21st  1903 
March  4th,  1908,  and  October  27th,  1909,  securing  £200,000  debenture  stock).' 
The  charge  secures  to  the  extent  of  £76,000,  the  amount  owing  on  the  deben- 
ture stock.  Property  charged:  Company's  immovable  property  in  Egmt. 
Trustees:  G.  F  Braithwaiie,  Kendal,  Westmorland,  and  H.  J.  Grewing,  26, 
Queen  Anne  s  Gate,  S.W.  ""        ' 

Callender's  Cable  and  Cjnstruction  Co.,  Ltd.  (48  915)- 

Return  dated  May  16th,  1913  (filed  June  llth).  Capital  £500.000  in  £5  shares 
(40,0»  pr  jfarred) ;  85,000  ordinary  and  40,000  preferred  shires  taken  up  ;  £5  per 
share  called  up  on  lu,000  ordinaryand  40,OOJ  preferred  ;  £275,000  paid  ;  £100,000 
considered  as  paid  on  20,000  shares.    Mortgages  and  charges  ;  £800,000 


lirltlsh  Thomson-Houston  Co.,  Lid.  (47.'.rS2).-Return  dated 
.•vlay  23rd,  1912  (filed  June  12thl.  Capital  £800,000  m  £10  shares  (40,000  pr«. 
ferred).  All  shares  taken  up.  £10  per  Bhare  called  up  en  82,631  ordinary  and 
40,000  prcferr.-d  ;  £7'2r.,810  paid  ;  £71,690  considered  au  paid  on  7,461)  ordinary. 
Mortgages  and  charges:  £-«9,216. 

D.  Hiilctt  &  Co.,  Ltd.  (29,463).  —  Return  dated  July  18th, 
1912.  Capital,  £35,000  in  £;-,  shares;  0,000  shares  taken  up ;-£«  per  Bhaic  called 
up  on  1.900;  £9,600  paid;  £'20,600  considered  as  paid  on  4.100.  Mortgages  and 
•  -harges:  Nil. 

Cryselco,  Ltd.  (.';.'<  21s).— Return  dated  July  12th,  1912  (filed 
August  26th).  Capital,  £15,000  In  £1  shares  :  all  shares  taken  up;  £1  per  share 
called  upon  10,007;  £10,007  paid;  £4,993  considered  as  paid  on  4,998  shares. 
Mortgages  and  eborgcs  :  £,i,6tO. 

Indicating  Fuse  and    dieneral   Manufacturing   Co.,  Ltd. 

Debenture  dated  August  26th,  191'2,  to  secure  £100,  chorged  on  the  company's 
uAdertaking  ond  property,  present  and  future,  including  uncalled  capital. 
Holder  :  W.  J.  Scton.  Irunk  Cottage,  Cove,  Farnborough,  Hants. 

Hellyar  &  Sons,  Ltd.— Mortgage  debenture  dated  Auerust  2rird, 

1912,  to  secure  £800,  charged  on  (lie  company's  undertaking  ond  property, 
present  and  future,  including  uncalled  capital.  Holder:  T.  I>.  Hellyar,  8, 
Mercdyth  Koad,  Barnes. 

Hydro-Electric  Light  and  Crane  Co.,  Ltd.— Debenture  dated 

September  9tli.  1912,  to  secure  £50,  charged  on  the  company's  undertaking  and 
property,  present  and  futiin-,  including  uncalled  capital.  Holder:  1,.  .Mallison, 
Ihe  Green,  Hampton  Conn,  Surn-y. 

Bogota  Telephone  Co.,  Ltd.— A  memorandum  of  satisfaction 
in  full  on  July  31sl,  1912— (<i)  of  trust  deed  and  llrst  mortgage'  debentures  dated 
May  aoth,  1905;  and  (M  of  trust  died  and  second  mor  gage  debentures  dated 
Decemb.-r  12th,  1906,  seeuring  I'l.l.OOO  and  t2i,(0J  respectively,  has  been  regis- 
tered. 

Ecuador  Telephone  Co.,  Ltd.     Return  dated  June  2i;th,  191? 

(filed  July  .')id).  Capital  £100,000  in  £6  shares  ;  6,000  shares  taken  up  ;  £6  per 
share  ca'led  up;  £26,000  paid.     Mortgages  and  charges  :  Nil. 

Chili  Telephone  Co.,  Ltd.  Return  dated  July  25th,  1912  (filed 
August  lOthl.  Capital  £160.100  in  £6  shares  ;  t6,0(ifl  shares  taken  up  ;  £6  per 
share  called  np  on  44,000;  £'«,«« I  paid  ;  flin,003  considered  as  paid  on  29,000 
shares.     Mrirtgages  and  charges  :  Nil. 

noirsini;  Radiant  Heat  Co.,  Lid.  (59,842).    Charge  on  4-5, 

Dorset  s.|uaie.  Marvlebone,  dated  August  3lith,  1912,  to  secure  all  moneys  due, 
or  to  becitmc  due,  fioiii  the  company  to  ihe  London  and  Provincial  Bank,  Ltd., 
:i.  Bank  Buildings,  K.C. 

Penarth  Electric  Lighting  Co.,  Ltd.  (52.912).— Return  dated 

June  3id,  1912  (filed  July  SOIbl.  Capital  £.■.0,000  in  £10  shares  (2,5C0  prefer- 
ence!;  2,.50J  ordinary  shares  taken  up;  £23,0110  paid.  Mortgages  and  charges: 
£16,987.  .»■•.., 

Pcrlli    Electric    TrannvoTs,   Ltd.  (55.935).  —  Return   dated 

August  llOtb.  1912  (filed  September  Sndl.  Capital  £2(M,000  in  £1  shar.-s  (1CO,000 
prcfcreree;  all  shares  taken  np  and  paid  for  in  full.  Mortgages  and  charges: 
£208.844. 

Peterborough  Electric  Traction  Co.,  Ltd.  (74,:-.i;2).    Return 

dated  May  7lb,  1912  (filed  July  IStbi.  Capital  £60,030  in  £6  shares  (6,000  pi  ■ 
ference);  4,400  preference  and  4,000  ordinary  shares  taken  up;  £5  per  shan 
called  up  on  each  ;  £4  1,000  paid.     .Mortgages  and  charges  :  £21,000. 


CITY    NOTES. 


Buenos  Ayres  Port  and  City  Tramways.  Ltd, 

Mu.  G.  KiTCHix,  presiding'  at  the  meeting  of  this  company  held 
at  Salisbury  House,  London,  EC,  on  Kith  inst.,  said  that  for  the 
.year  ended  Dtcember,   1911,  the  total    receipts  were  £<;9,422,  an 
increase  of  £15,2S0,  which  was  mainly  attributable  to  the  opening 
for  traffic  of    the    Avellaneda  extension.      Traffic  expenses  were 
£22,11.".,   an   increase  of  £4.450.     The  charge  for  electric  current 
was  increased  in  February,  I'llI,  consequent  npon  the  rise  of  coa], 
and  the  amount  paid  by  this  company  to  the  German  company  rose 
from   £7,767  to  £11,932.     The  Increased  payment  for  current  was 
quite  out  of  proportion  to  the  increased  mileage,  and  a  recent  dis- 
covery of  certain   gra're  faults  in  the  feeder  cables  probably  threw 
some  light  on  the  matter.     The   net  result  was  a  profit  balance  of 
i;l6.2."ii;,  which  was  insufficient  to  meet   the  interest  on  the  first 
debenture    stock    and    the    extension    first    mortgage    bonds    by 
£8,861.       After      referring      to      the     company's     several      con- 
cessions   at     some    length,   and   to   the  ativances   made    to   the 
Buenos   Ayres   City    and    Suburban   Tramways,  Ltd.,    which   took 
over  some  of  its  concessions  for  lines  to   Tigre,  the  chairman  said 
that  the  ratio  of  working  expenses  had  been  76'63,  instead  of,  as 
they  had  hoped,  about  6.'i  per  cent.     The  year's  reduction  was  only 
2'59  per  cent.,  which  was  totally  inadequate  for   their  necessities. 
The  floods — the  worst  for  20  years — decreased  traflBc  and  increased 
expenses  in  April  and  May,  1911.     Early  this  year  more  capital  was 
required  to  carry  on  the  financing  of  the  suburban   company  and 
for  other  matters  ;  they  therefore  placed  further  extension  bonds 
(,£66,900).  mainly  with  old  friends  of  the  company,  but  the  proceeds 
were    insufficient    to  meet   the   prospective  liabOities,    and   they 
granted  an  option  on  20,000  preferred  unissued  ordinary  to  a  firm 
representing  a  group  that  was  interested  in  the  company,  but  the 
group  by  further  purchases  in  the  market  and  elsewhere,  obtained 
a  sufficient  number  of  ordinary  and   preferred  ordinary  shares  to 
give  them  the  control  of  the  voting  power  of  the  company.     The 
group  acted  for  Messrs.  Lacroze,  of  London  and  Buenos  Ayres,  and 
alterations  in  the  composition  of  the   board   followed.     The  new 
members  of  the  board  had  only  been  in  office  a  fortnight,  eo  it  was 
not  possible  to  lay  before  them  any  statement  of  the  course   of 
action  to  be  adopted  with  the  advent  of  the  new  regime. 
The  report  was  adopted. 


Eastern  Telegraph  Co..  Ltd. — The  directors  have 
declared  a  dividend  at  the  rate  of  3^  per  cent,  per  annum  on  the 
preference  stock  for  the  quarter  to  September  30th,  and  the  second 
quarterly  interim  dividend  of  li  per  cent,  on  the  ordinary  stock. 
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rnder^i'ound  Electric  Railuays  Co.  of  London.  Ltd. 

The  Right  Hon.  Sir  Edfrar  Speyer,  Bart,  (chairman),  presided  on 
Thursday,  September  lyth,  at  the  Westminster  Palace  Hotel,  S.W., 
over  the  half-yearly  meeting  of  the  above  company. 

The  Chairm.w.  in  moving  the  adoption  of  the  report  (see  Elec. 
Rev.,  August  16th),  congratulated  the  shareholders  on  the  sub- 
stantial p'rogresa  made  during  the  period  under  review,  which,  he 
said,  he  thcught  would  remain  one  of  the  most  important  periods 
in  the  company's  history.  He  referred  to  the  acquisition  of  the 
London  General  Omnibus  Co.  by  the  company,  the  consequences  of 
which  would  only  be  fully  felt  as  time  went  on.  Progress,  how- 
ever, had  not  been  confined  to  this  fusion  and  the  advantages  that 
flowed  from  it.  Both  the  London  Electric  and  the  District  Rail- 
ways had  made  good  records — records  all  the  more  creditable  con- 
sidering the  period  of  strikes  that  they  had  to  face  and  having  regard 
to  the  fact  that  their  earnings  had  to  compare  with  the  abnormally 
large  Coronation  traflic  of  the  corresponding  period  of  Uill.  As 
shareholders  in  these  companies  they  would  benefit  in  the  near  future 
from  the  expenditure  that  was  being  made  in  connection  with  the 
Charing  Cross  and  Paddtngton  extensions.  These  extensionsshould  be 
ready  within  12  months,  a'.d  would  afford  excellent  means  of  inter- 
change between  these  railways  at  Charing  Cross — viz..  District. 
Bal^erloo  and  Hampstead— and  would  also  afford  a  splendid  service 
of  trains  direct  to  the  Paddington  Station  of  the  Great  Western 
Railway.  These  improvements,  if  past  experience  was  any  criterion, 
would  be  taken  advantage  of  by  the  public,  and  should  prove  a 
sonrce  of  profit  to  the  company.  Further,  the  extension  of  the 
Bakerloo  Railway  from  Paddington  to  a  physical  connection  with 
the  electrified  suburban  lines  of  the  London  and  Notth-Western  Rail- 
way at  i.iueen's  Park  Station,  and  a  through  service  of  trains  to 
Watford,  would  provide  the  Paddington  and  Kilbum  districts  with 
a  much-needed  service  of  trains,  and  also  the  increasing  suburban 
population  of  Watford,  Pinner,  Harrow.  Sndbnry.  Willesden,  &c., 
with  direct  communication  with  the  West-End  and  the  entire 
underground  system  of  London.  The  District  Railway,  too. 
would  gradually  reap  advantages  from  the  widened  lines 
between  Ravenscourt  Park  and  Tumham  Green,  which  per- 
mits of  a  greatly  improved  service  to  Ealing  and  the  western  lines. 
The  development  of  its  western  territpry  generally  was  encouraging. 
As  pointed  out  by  Lord  George  Hamilton,  the  chairman  of  the 
District  Railway,  in  spite  of  an  increase  of  640,000  miles  in  oar- 
milage,  the  earnings  per  car-mile  were  !•  59d  ,  an  increase  of  'IGd. 
compared  with  the  corresponding  period  of  1911.  Lastly,  they  had 
to  bear  in  mind  that  the  advantages  of  the  co-operation  of  the 
London  General  Omnibus  Co.  with  these  railways  would  only  be 
gradually  but  increasingly  felt.  Services  would  be  more  and  more 
co-ordinated,  and  'buses  used  very  largely  to  feed  the  railways,  and 
traffic  on  the  railways  would  be  stimulated  thereby,  for  traffic 
facilities  begot  traffic.  These  were  all  favourable  factors  which 
made  for  increased  earnings  on  both  the  District  and  London 
Electric  Railways.  As  regarded  the  latter,  it  should  not  be  long 
before  the  t  per  cent,  dividend  on  the  preference  stock  was  earned 
more  than  twice  over.  This  was  very  nearly  the  case  now,  and  under 
the  circumstances  this  stock  had  now  become  an  investment  of  a 
high  order,  which  fact  was  a  true  measure  of  the  London 
Electric  Railways'  advancing  and  enhanced  credit,  reached 
within  a  comparatively  short  space  of  time.  As  re- 
garded the  accounts,  the  revenue  account  showed  total 
receipts  of  £215,714.  an  increase  of  £57,178,  or  about  36  per 
cent.,  on  the  first  half  of  1911,  and  the  net  revenue  before  allowing 
for  income  bond  interest  was  £132,41it,  a  gain  of  £;i2.950.  The 
income  derived  from  investments  was  £207.851.  which  was 
£101,876  more  than  in  the  corresponding  halt  of  the  previous  year. 
The  income  from  investments  included  £113  590  income  from  their 
holding  of  ordinary  stock  in  the  London  General  Omnibus  Co. 
This  income  was,  of  course,  reduced  by  the  interest  on  the  income 
debenture  stock  and  on  income  bonds  issued  by  the  company  in 
exchange  for  the  London  General  Omnibus  stock.  The  rents  of 
properties,  less  expenses  in  connection  with  same,  rose  from  £1,798 
to  £2,407.  These  various  increases  in  revenue  enabled  the  com- 
pany to  pay  interest  on  the  income  bonds  at  the  rate  of  4  per  cer  t. 
per  annum,  and  to  carry  forward  a  balance  of  £2,676.  as  compared 
with  interest  at  the  rate  of  li  per  cent,  and  an  amount  of  £246 
carried  to  reserve  in  the  corresponding  period  of  1911.  The  half- 
year  under  review  had  been  charged  with  £2,110  .for  expenses  in 
connection  with  the  redemption  of  a  portion  of  the  4i  per  cent, 
bonds,  as  compared  with  an  amount  of  £1.505  so  charged  in  the 
last  half-year  in  connection  with  the  redemption  of  prior  lien  bonds. 
With  regard  to  the  balance-sheet,  the  credit  side  had  been  considerably 
simplified  in  consequence  of  the  sale  of  the  power  house  under- 
taking. The  items  referring  to  the  power  house  and  the  various 
power  house  funds  had,  of  course,  disappeared,  and  the  profit  over 
the  book  value  of  the  power  house  had  enabled  the  directors  to 
write  off  the  item  of  preliminary  and  other  expenses  and  the 
cumulative  revenue  deficiencies,  besides  enabling  them  to  write 
down  the  item  of  commission  and  discount  from  about  *^I8,000  to 
£474,000.  On  the  debit  side  of  the  balance-sheet  the  unpaid  calls 
were  reduced  by  £104,000.  It  was  expected  that  the  interest, 
amounting  to  approximately  £35  000  in  respect  of  thtse  calls, 
would  be  received  very  shortly.  This  amount,  when  received,  with 
the  exception  of  £13,000  for  which  credit  had  been  taken  in 
former  half  years,  would  be  available  for  the  revenue  account  of 
the  company.  Further,  the  £1,000,000  first  power  house 
debentures  which  had  been  paid  off  out  of  the  proceeds  of  the  sale 
of  the  power  house,  and  also  various  suspense  items,  had 
disappeared.  On  the  other  hand,  the  liabilities  had 
been  increased  by  the  income  debenture  stock  and 
income  bonds  issuaJ  in  exchange  for  the  London  General 
Omnibus  ordinary  stock  acquired.    With  regard  to  the  appeal  in  the 


Westinghouse  case,  the  House  of  Lords  had  decided  that  the  award 
was  to  be  remitted  to  the  arbitrator,  and  as  the  matter  was  there- 
fore .-iuli  jiiilice,  they  must  await  the  arbitrator's  further  decision. 
The  House  of  Lords  had  held  that  the  tjuestion  of  the  superiority  of 
the  Parsons  turbines  which  ithey  brought  in  mitigation  of  the 
damages  caused  by  the  Westinghouse  turbines  not  being  up  to 
contract,  was  a  relevant  matter  for  the  arbitrator's  consideration. 
The  London  United  Tramways  did  not  really  come  under  review 
at  this  time  as  their  financial  year  did  not  end  until  December  3l8t. 
Through  careful  and  painstaking  management,  the  company  was 
holding  its  own  pretty  well  considering  adverse  circumstances,  but 
that  was  all  that  could  be  said.  Sime  the  chairman  of  the  London 
United  Tramways  addressed  his  shareholders  on  Jimuary  30th.  the 
award  regarding  that  company's  lines  in  Hammersmith  had  been 
given  by  Mr.  Elliott  Cooper,  the  arbitrator  appointed  by  the  Board  of 
Trade,  but  inasmuch  as  the  London  Council  had  given  notice  of  an 
appeal  it  was  not  possible  for  him  to  make  any  definite  statement 
at  this  time.  They  would  be  interested  to  know  that  the  com- 
bined system  of  trams,  railways  and  'buses  carried  now  about 
700,OiXi,000  passengers  annually,  and  that  the  system's  pa.ssenger 
earnings  amount  to  over  £4,000,000.  They  furnished  this  service 
more  cheaply  and  more  expeditiously,  and,  he  thought  they  might 
claim,  with  greater  comparative  comfort,  than  any  other  city  in  the 
world.  The  public  showed  its  appreciation  of  their  perfoimance  by 
more  frequent  travel,  as  evidenced  by  the  striking  increase  of  journeys 
per  head  of  population.  It  might  not  be  amiss  for  him  to  say  a 
word  about  the  accident  which  occurred  on  the  Piccadilly  Railway  on 
the  4th  inst.  While  they  deplored  the  accident,  which  fortunately 
did  not  result  in  any  loss  of  life,  but  only  very  slight  injuries  to 
several  of  the  passengers  and  staff,  they  could  point  with  pride  to 
the  magnificent  record  made  by  these  London  railways,  not  only  as 
regarded  immunity  from  accidents  to  passengers  and  staff,  but  also  in 
regard  to  the  speed,  regularity  and  closeness  of  service,  which,  in  the 
opinion  of  those  best  qualified  to  judge,  was  not  excelled,  if  it  was 
equalled,  by  any  other  railway  in  the  world.  As  they  were  no 
doubt  aware,  steel  cars  were  exclusively  used  on  the  tubes,  and  it 
was  satisfactory  to  state  that  the  wisdom  of  the  management  in 
having  adopted  this  material  had  been  amply  vindicated.  As  the 
cars  withstood  the  shock  remarkably  well,  and  as  they  were  immune 
from  fire,  they  had  proved  a  great  element  of  safety.  Since  the 
opening  of  the  London  Electric  and  the  electrification  of  the 
District  Railways,  929,315,363  passengers  had  been  carried,  41,109,664 
train-miles  had  been  run,  and  in  the  movement  of  the  trains  the 
signals  had  been  operated  over  2,400,000,000  times — all  of  which 
had  been  accomplished  without  a  single  fatality  due  to  a  faOure 
either  in  the  rolling  stock  or  signal  system.  This  was  a  splendid 
record,  and  should  fully  satisfy  everyone  as  to  the  safety  of  these 
railways.  The  accident  to  which  he  had  just  referred  was  now  the 
subject  of  an  inquiry  by  the  Board  of  Trade,  and  it  was,  therefore, 
unnecessary  and  out  of  place  for  him  to  say  more  at  this  time  except 
that  the  public  might  be  assured  that  everything  that  human 
ingenuity  could  contrive  to  make  the  railways  absolutely  safe 
would  be  adopted.  The  chairman  proceeded  to  refer  to  the  state- 
ment appearing  in  the  Press  that  morning  to  the  effect  that  the 
Associated  Omnibus  Co.  had  entered  into  an  arrangement  with  the 
London  General  Omnibus  Co.  for  the  purchase  of  55  motor- buses 
which  had  been  paid  for  by  the  issue  of  second  debentures.  The 
buses  would  be  run  by  the  General  Omnibus  Co.,  and  a  proportion  of 
the  earning.*  would  be  paid  to  the  Associated  Co.  He  thought  the 
arrangement  would  prove  satisfactory  to  both  parties.  Having  com- 
mented on  the  acceptance  of  a  seat  on  the  board  by  Sir  Herbert  Jekyll 
and  the  fact  that  this  would  be  the  last  half-yearly  meeting  the  com- 
pany would  probably  hold,  the  chairman  said  that  when  addressing 
them  in  February  he  ventured  to  express  the  opinion  that  the 
year  1912  would  be  a  very  prosperous  one  for  London  and  the 
country  generally,  and  that  this  prosperity  would  also  favourably 
affect  their  companies.  In  spite  of  the  various  strikes  his  predic- 
tions had  been  realised,  and  it  looked  as  if  1913  would  equal,  if 
indeed  it  did  not  surpass,  its  predecessor,  and  if  they  did  not 
deceive  them,  thes?  good  times,  bringing  enhanced  profits  and 
greater  living  margins,  would  be  reflected  in  more  frequent 
travelling  of  the  population  of  London,  and  consequently  increased 
earnings  to  the  system.  They  were  justified  therefore  in  looking 
forward  to  further  progress  and  large?  distributions  in  the  not  too 
distant  future. 

LoKD  George  Hamilton  seconded  the  motion,  and  the  report 
was  adopted  without  discussion. 

On  the  motion  of  Me.  J.  Culha.m  Pound  a  vote  of  thanks  was 
accorded  the  board. 


United  Electric  Car  Co.,  Ltd. 

The  annual  meeting  was  held  at  Preston  on  September  ISth.  Mk. 
Geo.  Rich.vedsox  presided,  and  said  that  the  net  profit  for  the 
year  was  £15.267,  which  was  the  best  since  1907.  although  they 
had  been  considerably  handicapped  by  railway  and  coal  strikes,  both 
in  the  difficulty  of  obtaining  supplies  and  in  high  cost  of  materials. 
There  was  an  available  balance  of  £14,749,  and  the  directors 
recommended  that  this  be  disposed  of  as  follows :  Preference  dividend 
for  the  half-year  to  June  30th,  £3,000  ;  5  per  cent,  on  the  ordinary 
shares.  £  7,500  :  carrying  forward  to  next  year.  £4.249.  There  was  a 
reduction  in  rent,  rates  and  taxes  of  about  £l.(i00,  due  to  the  dis- 
posal of  the  Trafford  Park  works.  The  debtors  showed  an  increase 
of  over  £40,000,  due  to  the  increased  volume  of  business 
transacted.  Sundry  creditors  showed  a  decrease  of  about  £13,000. 
With  regard  to  the  future,  their  order  book  was  not 
very  full.  They  could  not  rely  on  the  home  trade 
to  keep  them  going,  although  the  time  must  be  approaching  when 
corporations  who  has  been  running  cars  for  10  or  12  years  would 
have  to  face  the  gradual  poichase  of  new  rolling  stock  to  replace 
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Moinc  of  the  tarlior  cars.  They  already  saw  t<ii,'ns  that  they  were 
bcifinnint;  t<i  rcaliee  thia  fact.  Moreover,  the  hirjfe  Kni;linh  cor- 
porations who  had  orocted  works  for  thi-  oonntriiction  of  new  earn 
and  ropairt  to  old  ones,  had  realised  that  it  would  pay  them  better  to 
buy  their  earn  and  i-onfine  their  workn  to  the  repair  and  upkeep  of 
rolliiiir  Htoek.  The  ohairiiian  added  that  the  Insurance  Act  would 
oo»t  the  company  about  £7. ">0  to  £1,200  a  year,  accordinir to  the 
output.  Thi.s  would  be  a  further  handicap  when  competing  with 
Beltrian  and  (ierman  builders. 

Mil.  Mylchhekst  was  informed  that  £2.'>,000  of  the  debenture 
shares  were  to  be  redeemed. 

The  report  was  adopt'^d.  Messrs.  Richardson  and  Boddington 
were  re-elected  directors,  and  the  reelection  of  Mr,  Kfrr  oh  a 
director  was  unanimously  approved. 

The  CnAiu.M.\N  said  he  was  now  7li.  After  that  meetinn^  he  was 
goincr  to  resitrn  the  position  of  chavrman.  The  knowledge  of  his 
retirement  was  lightened  when  he  informed  them  that  Mr. 
Harnin^'^ham  would  succeed  him. 


(iici'iiiaii  Electrical  Companies. 

Tin;  lCli-htri:iliit.i  (icwilxriiaft  rurm.  II.  /'iw/c,  <;/'  Cliniiml:.  affer 
placing  £ir),O0o  to  depreciation  in  1911-12,  as  against  £7,700  in 
the  previous  year,  propofes  to  pay  a  dividend  of  7.)  per  cent,  on 
capital  of  £175,000,  thus  comparing  with  the  samerate  on  £12.", COO 
in  1910-11. 

The  llfriiDiiiiiii  Klrhtrhltiits  I'litiTiiflimiiiiiini,  which  incurred  a 
loss  of  il.'i.OCO  in  the  first  financial  year,  are  stated  by  the  parent 
undertaking  (Hergmann  Electricity  Works  (:o.)  to  have  increased 
the  loss  in  1911-12.  It  has  now  been  arranged  that  the  latter  f-hall 
take  over  the  former's  department  which  has  hitherto  been 
engaged  in  the  execution  of  contracts,  installations,  Kc,  for  other 
parties,  and  the  subsidiary  company  will,  in  future,  be  substantially 
devoted  to  the  development  of  its  three  overhead  central  stations, 
and  one  electric  railway 

The  llramh'iihiirfi  'lnrhiil  iind  l-:iH-ti-i:itiit.<Wfrlu;  of  Herlin, 
report  that  the  results  in  1911-12  from  the  production  of  carbide 
and  the  sale  of  electricity  were  more  favourable  than  in  the  pre- 
ceding year,  although  the  exceptionally  dry  summer  in  1911 
exercised  a  disadvantageous  ioHuencc.  The  reduction  in  the  out- 
put of  carbide  caused  by  the  dry  weather  was  counteracted  by  the 
aciiuisition  of  a  large  quantity  of  carbide  from  another  producer, 
and  the  company  was  therefore  able  to  deliver  its  full  allotment  in 
the  carbide  syndicate.  As  the  contracts  entered  into  before  the 
formation  of  the  syndicate  had  been  completed,  it  was  possible  to 
obtain  higher  average  prices.  After  placing  the  sum  of  £(i,100  to 
depreciation  the  accounts  show  net  profits  of  £7,900  for  1911-12, 
as  compared  with  £.t.700  in  the  previous  year,  and  it  is  proposed  to 
pay  a  dividend  of  4  per  cent.,  being  the  same  rate  as  in  1910-11. 

The  directors  of  the  ^V(wc  £>•(/(/  AG,  of  Iln-lin.  state  that  the 
sales  organisation  in  1911-12  necessitated  a  further  financial  facri- 
fice,  and  the  profits  on  the  increa.=ed  turnover  did  not  suiliee  to  meet 
the  working  expenses.  A  fresh  loss  was  al^o  incurred  on  the  French 
business,  which  had  been  transferred  to  the  Societe  d'Eclairage  par 
Tubes  Luminescents  Sysleme  Moore,  whilst  the  Spanish  patents  had 
also  been  dispo.sed  of  at  an  acceptable  price.  The  Russian  licence 
had  been  withdrawn,  and  the  cempany  intended  to  develop  that 
market.  The  accounts  indicate  a  loss  of  £1  t.uOO,  is  contrasted 
with  a  loss  of  £1  7,000  in  1910-11,  which  was  extirguished  by  the 
calling  np  of  shares  and  by  additional  payments  being  made  on 
other  sh II res,  leaving  .<;9,SC0  to  be  transferred  to  the  reserve  fund. 
This  fund  has  been  absorbed  by  the  further  loss  in  1911-12,  and  has 
left  a  debit  balance  to  be  carried  forward. 


^orlisliire  Electric  Fower  Co.,  Ltd. 

Mr.  a.  (!.  LiPTON  presided  on  17th  inst.  at  the  half-yearly 
meeting  of  this  company  held  at  Leeds.  In  moving  the  adoption 
of  the  report  Csee  Elec.  Rev.,  September  13th),  he  said  that  despite 
the  coal  strike  their  customers  were  kept  fully  supplied  with 
current.  The  revenue  for  the  period  had  slightly  increased, 
principally  owing  to  a  steady  growth  in  the  H  P.  of  motors  in 
works  of  customers  already  connected  to  the  mains.  They  had  a 
further  l.OOo  h.p.  of  motors  for  new  customers  waiting  and 
pressing  to  be  taken  on,  from  which  they  would  get  a  further 
increase  of  revenue  in  the  last  quarter  of  this  year.  It  had  been  a 
difficult  year,  and  had  checked  their  growth,  but  the  company 
weie  making  real  progress,  and  they  were  convinced  that  success 
was  coming.  In  spite  of  the  extra  costs  entailed,  he  thought  that 
they  would  earn  their  full  preference  interest  for  this  half-year, 
but  in  any  case  it  was  cumulative,  and  next  year  would  show  a 
great  increase  of  revenue.  Eighteen  months  ago  the  steady 
growth  of  net  receipts  seemed  to  be  bringing  the  ordinary  shares 
within  measurable  distance  of  a  dividend.  This,  however, 
had  been  delayed  by  breakdowns  of  plant  and  by 
the  coal  strike,  but  with  the  extra  plant  now  installed, 
and  with  the  tnrbiues  fully  at  wotk  again,  before  the 
end  of  the  year  the  revenue  for  I9i:3  would  show  a  very 
considerable  increase,  and  the  costs  per  unit  would  be  proportion- 
ately decreased.  The  chairman,  referring  to  the  proposed  new 
issue  of  .fciO.OOO  6  per  cent,  preference  capital,  said  that  it  was 
proposed  to  erect  a  waste  heat  station  for  the  generation  of  electri- 
city from  coke  oven  gas  at  Barugh,  near  Barnsley.  This  would  be 
done  by  a  separate  company,  the  shares  to  be  held  by  the  power 
company.  A  prospectus  would  be  issued  shortly.  During  the  past 
year  there  had  been  a  20  per  cent,  increase  in  the  amount  of  elec- 
tricity sold  from  the  power  station,  and  the  new  waste  heat  station 
was,  therefore,  imperative.  It  would  give  an  independent  supply, 
nlieving  the  mains  by  feeding  into  them  at  their  south  em  point, 


whilst  the  supply  would  be  obtained  at  a  lower  cost  of  production, 
and  would  not  Vje  affected  by  the  fluctuating  price  of  coal.  The 
provision  of  this  station  would  absorb  £2.'.,00o  of  the  £50,00o 
extra  preference  capital  now  proposed  to  be  raised.  The  grots  profit 
for  the  past  six  months  was.  he  added,  £)<U0  less  than  in  1911,  but 
£s,",ii  niore  than  that  in  1910  for  the  corresponding  period. 

.Mk.  T.  O.  Cm. M'.NUKU  seconded  the  adoption  of  the  report,  and 
said  he  had  the  fullest  confidence  in  the  undertaking  ;  belsaidtbat 
as  representing  the  largest  shareholders. 

After  questions  the  report  was  adopted. 

An  extraordinary  general  meeting  which  followed  decided  to  issue 
afurther  10,000  preference  shares  of  £.".each,  which  existing  share- 
holders and  customers  would  have  the  privilege  of  applying  for  first. 


Cleveland  and  Diirliaiii  Electric   Power  Co.,  Ltd. 

—The  report  states  (eays  the  Fimmrii'r)  that  during  March,  April 
and  May  last  a  direct  loss  of  about  £H,00o  was  incurred  in  conse- 
quence of  the  national  coal  strike.  The  gross  profits  for  the  year  to 
June30th  amounted  to  t2.'i,784,  as  agaiiist  £20,973  for  the  previous 
year.  The  capital  expenditure  on  works  was  £10,333.  After  pro- 
viding for  debenture  and  other  interest,  there  remains  a  net  profit 
of  £t;,720,  which  with  £8,34:i  brought  forward,  gives  a  balance  of 
£1  r>,0(>H  to  be  distributed  as  follows  :— Dividend  at  2  percent,  on  the 
preference  shares  i;ii,l)74  ;  in  writing  off  discount  on  second  deben- 
tures, £2,800  ;  in  transferring  to  depreciation  and  renewals  account, 
£2,000;  carrying  forward  £3,.i89.  During  the  12  months  the  com- 
pany started  to  work  additional  waste-heat  generating  stations  at 
the  Lackenby  ironworks  of  the  Tees  Furnace  Co.,  the  Horden  and 
Shotton  Collieries  of  the  Hoiden  Collieries,  Ltd.,  and  the  Port 
Clarence  ironworks  of  Messrs.  Bell  Hros.,  Ltd.,  Middlesbrough. 

We  have  received  a  lengthy  circular  from  Mr.  A.  Gemmell.  a 
shareholder,  and  formerly  secretary  of  certain  associated  companies, 
criticising'  the  balance-sheet  and  setting  out  a  number  of  points 
for  "searching  examination." 


STOCKS    AND    SHARES. 


Tuesday  EveniDg. 

The  fine  weather  seems  to  have  lured  people  and  business  away 
from  the  Stock  Exchange.  Markets  have  fallen  into  quietude, 
and  although  there  is  a  fair  amount  of  investment,  speculators  are 
not  what  may  be  called  enterprising  just  now.  In  regard  to  the 
Electrical  sections,  business  continues  active  enough  in  two  or 
three  of  the  Underground  Railways  stocks  ;  but  in  the  Supply 
market  there  is  little  going  on,  and  the  gamble  in  Marconi's  has 
dwindled  away  to  a  shadow  of  what  it  was. 

English  Electricity  Supply  shares  hold  all  the  strength  to  which 
attention  has  been  called  lately,  and  there  are  further  rises  in  City 
Preference  and  London  Electric  Ordinary  this  week.  Paragraphs 
continue  to  appear  in  newspapers  fanning  the  suggestion  of 
linking-up  the  Metropolitan  undertakings,  ar.d  those  of  the 
borough  councils,  but  there  seems  to  be  good  ground  for  supposing 
that  negotiations  are  no  further  advanced  in  this  direction  than 
they  were  some  time  ago,  except,  of  course,  that  a  lot  of  very 
useful  spade  work  has  been  done  in  bringing  ideas  into  haiinony 
and  establishing  at  least  a  knowledge  of  what  is  required  Vjy  the 
various  interests  concerned. 

It  will  be  noticed  that  to  our  price  lists  over-leaf  we  have  added 
a  column  giving  the  dividends  for  1912.  The  records  are 
necessarily  imperfect  until  the  autumn  of  any  year,  and,  even  so, 
a  fair  number  of  blank  spaces  remain  to  be  filled  in.  Most  of  the 
announcements  so  far  have  been  those  of  interim  dividends,  and  we 
have  endeavoured  to  show  where  thia  is  the  case.  Time  and  care 
have  been  expended  over  the  preparation  of  the  table,  and,  in  a 
silence  as  profound  as  profane,  the  widely  differing  periods  during 
which  companies  make  up  their  accounts  have  been  diligently 
studied.  As,  however,  it  is  very  difficult  to  ensure  absolute  accu- 
racy in  this  respect,  we  shall  be  grateful  for  corrections  of  what- 
ever mistakes  have  eluded  our  vigilance  and  crept  into  the  fair 
record. 

The  Home  RaOway  market  has  been  more  absorbed  in  the  gyra- 
tions of  Metropolitans  than  in  anything  else.  Each  day  has 
brought  a  crop  of  rumours  and  denials,  upon  the  strength  of  which 
the  price  has  bobbed  up  and  down  like  an  animated  tennis  ball. 
On  balance  the  change  is  comparatively  trifling,  and  up  to  Tuesday 
evening,  when  we  write,  no  official  announcement  had  been  made 
with  reference  to  the  stock  being  taken  over  by  one  of  the  com- 
pany's bigger  brethren  on  the  basis  of  a  guaranteed  dividend. 
Districts  went  back  a  little  towards  the  end  of  the  settlement,  and 
LTnderground  Electric  Railways  shares  are  easier  in  both  classes. 
In  some  quarters  the  view  is  held  that  the  Underground  Railways 
Company  is  approaching  itsfuUcajracity  :  and  while  it  may  be  correct 
so  far  as  the  purely  London  lines  are  concerned,  manifestly  much 
scope  remains  in  the  direction  of  the  suburbs.  The  penetration  of  the 
motor-bus  into  such  outlying  districts  as  Burnham  Beeches, 
St.  Albans,  Warlingham,  and  similar  places,  shows  what  an 
energetic  management  can  do  ;  and  therefore  it  may  be  that  the 
final  circumference  of  the  Underground  Companies'  activities  is  by 
no  means  attained  even  yet.  Sir  Edgar  Speyer  spoke  with  cheerful 
optimism  at  the  company's  meeting  last  week,  and  his  speech  had 
the  effect  of  bringing  in  buyers  for  the  income  bonds,  which  are 
again  a  point  to  the  good. 

London  United  Tramways  had  a  mysterious  dip  to  $1,  but  rallied 
again  to  4 1,  thus  being  i  down  on  balance.  City  and  South 
London  stock  lost  i  on  its  last  week's  rise,  and  then  regained  it. 
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Central  Londonn  retained  thelt  advances,  East  London  Ordinary, 
after  being  lOi.  reacted  to  9|^and  the  East  London  Railway,  it 
may  be  mentioned  in  passing,  is  one  of  those  said  to  be  con- 
cerned in  the  working  agreement  proposals  which  are  to 
embrace  the  Metropolitan.  Great  Northern  and  City  Preferred 
fell  back  J.  Business  has  been  marked  at  403.  Dublin  Tramways 
Preference  were  put  up  30?.  on  a  small  inquiry  from  Dublin,  this 
rectifying  the  quotation  which  for  some  time  past  has  been  left 
incorrect  in  the  London  list  in  consequence  of  the  absence  of 
dealing. 

Foreign  Electrical  issues  are  steady  to  good.  Important  rises  ' 
have  taken  place  in  Rio  Trams.  Sao  Paulo  Trams,  Montreal  Light. 
Heat  and  Power,  and  British  Columbia  Deferred.  Any  stock  that 
comes  to  market  is  readily  taken,  and  there  is  no  difficulty  in  di,^- 
posing  of  substantial  amounts.  Jtexico  Trams  picked  up  the  point 
which  they  lost  last  week,  and  ^lexican  Electric  Light  ■'■  per  cent, 
bonds  have  started  to  recover  part  of  their  smart  fall  of  a  week 
ago.  On  the  other  hand,  Mexican  Light  and  Power  Common  is 
weak.  Shawinigan  Water  Capital  stock  put  on  2  ;  the  price  will  be 
marked  <'.'■  righf.'^  at  the  end  of  the  week.  Monterey  Debenture 
'yielded  a  little,  and  two  or  three  of  the  other  bond  issues  are 
slightly  lower,  but  Vera  Cruz  at  9."i'i  shows  an  improvement. 
Anglo- Argentine  Tramways  Second  Preference  are  somewhat 
pressed  for  sale,  and  have  receded  a  farther  ^\.  Columbia  Gas  and 
Electric  shares,  the  new  introduction  to  the  market  last  week,  rose 
to  19.  reacted  to  17j,  and  at  the  time  of  writing  are  18j.  Two  or 
three  new  issues  are  spoken  of  us  likel.v  to  be  made  in  this  depart- 
ment before  long.  Victoria  Falls  Preference  attracted  a  little 
liuying  in  consequence  of  the  opening  of  the  company's 
first  station  at  Vereeniging,  and  it  is  expected  that  the  remaining 
three  will  be  working  shortly.  The  shares  carry  about  a  year's 
arrears  of  dividend  still,  and  this  the  company  should  have  no  diffi- 
culty in  paying  off,  possibly  at  the  end  of  the  year.  The  o^  per 
cent.  Debenture  scrip  is  iiuoted  about  96  ;  there  is  a  coupon  of 
£2  9s.  5d.  due  in  December,  after  which  the  full  amount  becomes 
ilue  half-yearly. 

In  the  telegraph  market  the  feature  is  the  strength  of  Anglo- 
American  stock.  Anglo  "A  "  again  shows  a  rise,  and  the  Ordinary 
stock  has  moved  up  to  69.  Apart  from  sentimental  considerations, 
the  relative  quotations  for  the  three  .stocks — Ordinary,  Preferred 
and  Deferred — ought  to  stand  on  mnch  the  same  line  ;  and  it  will  be 
noticed  from  the  catalogue  of  yields  that  this  level  is  being 
gradually  attained.  Submarine  Cables  Trust  certificates  are 
1  higher.  West  Indian  and  Panama  Debentures  rose  1,  and  Amazon 
Debenture  at  97  is  a  similar  amount  better.  The  only  move  in  the 
Eastern  group  is  '.  rise  in  Eastern  and  Snnth  African  (Msuritiusl 
Debenture.  West  India  and  Panama  fhares  remain  dullish,  there 
being  no  life  in  the  market  for  the  moment. 

National  Telephone  Deferred  stock  is  unchanged,  but  the  Marconi 
market  is  depressed.  At  one  time,  shares  in  the  parent  company 
were  offered  at  5 J,  though  a  subsfquent  recovery  replaced  part  of 
the  loss,  and  on  the  week  the  fall  amounts  to  }  in  both  Ordinary 
and  Preference. 

Castner-Kellners  at  3;  show  a  further  improvement,  on  the 
anticipation  of  a  good  dividend,  and  Telegraph  Construction  Drben- 
ture  has  moved  up  to  par  as  its  top  figure.  Henleys  and  India 
Rubbers  retained  their  rises,  but  British  Insulated  shares  weakened 
a  little,  and  British  Aluminium  Ordinary  fell  back  ^  to  lis.  lid. 
middle.  The  Rubber  Share  market  has  relapsed  into  depression 
due  to  the  dwindling  of  the  price  of  the  raw  material.  The  auction 
sales  this  week  produced  heavy  shipments,  and  Mincing  Lane  has 
not  got  used  to  the  marketing  of  rubber  up  to  bOO  tons  per  fort- 
night. It  is  stated  in  some  quarters  that  the  present  quotation  for 
rubber  is  more  or  less  artificial,  and  that  the  big  buyers  are  of  set 
purpose  holding  back  from  appearing  as  purchasers  ;  but  as  to  this 
it  is  hard  for  the  layman  to  form  any  real  judgment,  seeing  that 
the  big  buyers  are  widely  scattered  and  their  operations  are  hidden, 
except  to  the  imagination.  In  the  metal  markets  the  strength  of 
zinc,  spelter  and  the  like  is  causing  a  boomlet  in  the  shares  of  the 
mining  companies  dealing  with  these  materials,  and  the  Stock 
Exchange  views  with  complacency  theprospect  for  further  improve- 
ment. But  then  it  must  be  remembered  that  the  Stock  Exchange 
very  rarely  sees — or  admits  that  it  sees — the  chance  of  anything 
falling,  so  long  as  the  market  in  that  particular  thing  is  exuberantly 
on  the  rise. 


Stock  Exehaug:e  Kotices. — Applications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotation  to — 

Bolton  (Thomss)  i  Sons,  Ltd.— £300,000  5  per  cent,  first  mortgage  debentures 
o(  ;C100  each  (registered). 

And  to  allow  the  following  to  be  quoted  in  the  Official  List : — 

Bombay  Eleotrio  Supply  and  Tramways  Co.,  Ltd.— 60,000  ordinary  shares  ol 
«10  each  folly  paid. 

Georgia  Light.  Power  and  Railways.— 8679.0C0  additional  first  lien  6  per 
cent.  80-year  gold  bonds  of  81,000  each,  Nos.  3,231  to  2.909. 

The  Committee  has  ordered  the  undermentioned  to  be  quoted  in 
the  Official  List  — 

Oxford  Electric  Co.,  Ltd.— 10,000  5  per  cent,  cumulative  preference  shares 
of  f  5  each  fully  paid,  Nos.  1  to  10,000. 

Puebla  Tramjfay,  Light  and  Power  Co.— $3,000,000  prior  lien  ".  per  cent. 
50-year  gold  bonds,  Nos.  Al  to  A1,000  of  $100,  Bl  to  B4,800  of  Si^'OO,  and  CI  to 
C500  of  S  1,000  each,  in  lieu  of  the  scrip. 

Continental.— Russia.— The  capital  of  the  Societe 
de  la  Fabrique  Russe  d'Accumulateurs  Tudor,  of  St.  Petereburif,  is 
bsinj  increased  from  1,200.000  to  2,400,000  roubles. 


MARKET     QUOTATIONS, 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


'Wednesday,  September  25th. 


CHEMICALS,  &c. 


a  Acid,  Hydrochloric  ..         ..  per  cwt. 

a     „     Nitric „ 

a     „     Oxalic  per  lb. 

a     ,,      Sulphuric per  cwt. 

a  Ammoniac  Sal        . .         . .         . .  „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder „ 

a  Bisulphide  of  Carbon      . .        . .         „ 

a  Borax 

a  Copper  Sulphate „ 

a  Lead,  Nitrate  

a      ,,      White  Sugar 

«       ,,      Peroxide ,, 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        „       Chlorate per  lb. 

a        „       Perchlorate        , 

a  Potassium,  Cyanide  (98/100  %) , . 
(for  mining  purposes  only) 

a  Shellac         per  cwt. 

a  Sulphate  of  Magnesia      . .        . .  per  ton 

a  Sulphur,  Sublimed  Flowers 

a        ,,        Recovered  . .         „ 

a        „        Lump „ 

a  Soda,  Caustic  (white  70/73  %)    . . 

a      „     Chlorate        per  lb. 

a      ,.     Crystals         per  ton 

a  Sodium  Bichromate,  casks        . .  per  lb. 


42/- 
£2910 
£510 

£18 
£16  10 
£26  10 
£2610 
£25  10 

£32 

2/6 

3H. 
£22  10 


7jd. 

70/- 
£4  10 
£6  10 
£5  10 

£6  5 
£10  5 


£8  5 


METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£82 

£2  inc. 

6           „           Wire,  in  ton  lots    . . 

£102 

6          „          Sheet,  in  ton  lots   . . 

£120 

ff  Babbitt's  metal  ingots     . . 

£38  to  £146 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

9iSd. 

c      ,.     Tube  (brazed) 

lljd. 

c      „          „     (solid  drawn) 

lid. 

c      ..     Wire,  basis 

%d. 

c  Copper  Tubes  (brazed)     . . 

1/C3d. 

c        „           ,,      (solid  drawn) 

yg- 

g       „      Bars  (best  selected) 

per  ton 

g       „       Sheet           

£Pf. 

g       ..      Rod 

£95 

d        ,.       (Electrolytic)  Bars 

£82  10s. 

d       „                 „           Sheets      .. 

£100  ICs. 

d       „                 „           Rods 

£89 

</       „                  „            H.C.  Wire 

per  lb. 

lOld. 

/  Ebonite  Rod           

6/3 

/       „        Sheet         

4/9 

a  German  Silver  Wire 

1/7 

h  Gutta-percha,  fine 

h  India-rubber,  Para  fine  . . 

4/71 
66/104 

2Jd.  dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

/     „    Wircgalv.  No.  8,P.O.  qual. 

£14 

g  Lead,  English  Pig 

£22  10  to  fS3 

£1  dec. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

g  Mercury         

per  hot. 

£8  5 

c  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  3c. 

e      „                 „            „       medium 

8/6  to  6/- 

e      .,                ,.            „      large    .. 

7/6  to  11/- 

p  Phosphor  Bronze,  plain  castings 
p         „           „    rolled  bars  4  rods 

lid. 

V 

p         „           „  rolled  strip  &  sheet 

0  Platinnm       

per  oz. 

185/. 

rfSilicium  Bronze  Wire 

per  lb. 

Ud. 

Steel,  Magnet,  in  bars     . . 

per  ton 

£56 

g  Tin,  Block  (English) 

4230  to  £230  10 

£5  inc. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/7 

Id.  in.-. 

p  White  Anti-friction  Metals 

per  ton 

£46  to  £150 

k  Zino,  Bh't(VieUleMaDtagnebnd.) 

" 

£31  2  6 

10s.  inc. 

(Jaotations  supplied  by— 


a  Q.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

f  Indla-Rubber,  Gntta-Peroba    and 

Telegraph  Works  Co.,  Ltd, 
g  James  4  Shakspeare. 
h  Edward  Till  4  Oo. 


y  Boiling  &  Lowe, 

k  Morris  Ashby,  Ltd, 

/  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  4  Co.,  Ltd, 

n  P.  Ormiston  4  Sons 

o  Johnson,  Malthey  &  Co.,  Ltd 

p 

rW,  F.  Dennis  4  Oo, 


Folkestone  Electricity  Supply  Co.,  Ltd.— The  director:? 

have  declared  an  interim  dividend  at  the  rate  of  6  per  cent,  per 
annum  (38.  per  share),  less  income-tax,  on  the  ordinary  shares  for 
the  half-year  ended  Jane  30th. 

Eastern  Extension,  Australasia  and    China   Tele- 
graph Co.,  Ltd. — The  directors  announce  an  interim  dividend  for 

the  quarter  ended  June  30th  last  of  28.  6d.  per  share. 

American    Telephone    and    Telegraph    Co.  —  The 

directors  have  declared  the  usual  quarterly  dividend  of  S2  per 
share. 

Ang:lo-Portuguese  Telephone  Co..  Ltd. — The  direr-tors 

have  declared  an  interim  dividend  at  the  rate  of  3  per  cent.,  free  of 
income-tai. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENeLISH    ELEtTBICITT   SUPPLY   AND  POWEB  COMPAinES. 


Bournemonth  &  Poole,  Ord,    . 

Do.    44  %  Pref 

Do.    Becond  6  %  Pref. 

Do.    H  %  Deb.  Stock  . . 
Brompton  St  Keneln^on,  Ord.. 

Do.    7%Cnm.  Pret.   .. 
Ceotral  Eleotrio  Supply,  4  % 
Ousr.  Deo. 
ChKring  Cross,  West  Knd  i  City 

Do.    H  %  Cum.  Pref 

Do.     "  City     Undertaking " 
4i  %  Cam.  Pret. 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    *i  %  Deb 

City  of  Condon,  Ord 

Do.    8  %  dim.  Pret 

Do.    8%  Deb 

Do.    4i  %  Second  Deb. 
Coonty  of  London,  Ord 

Do.    8%  Pref 

Do.    H  %  Deb 

Do.    4}  %  Second  Deb. 
Bdmundson'8,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb,  . . 
Folkestone 

Do.    6%  Com.  Pret 

Do.    H  %  First  Deb 

HoTe 


Stock 

Dividends 

Share 

for 

. 

mi 

1912. 

10 
10 

^ 

61 
«4 

10 

« 

Btook 

«t 

44 

6 

liT 

9t 

6 

T 

7 

100 

4 

4 

6 

5 

tf 

6 

H 

44 

6 

«i 

44 

100 

4 

4 

6 

6 

4f 

Stock 

H 

44 

10 

8 

61 

10 

R 

6 

Stock 

8 

6 

100 

*»l 

44 

10 

a 

41 

10 

8 

B 

Stock 

M 

« 

Stock 

<<( 

6 

Nil 

6 

Nil 

Nil 

100 

44 

44 

6 

H 

et 

6 

R 

s 

100 

44 

44 

t 

9 

Closing 
Quotations 
Sept.  24tli. 


lof-  103 

98  —ICO 
8*-    »4 

n-  »i 

97—100 


8i-    4i 

94  —  9fi 
4i—  6 
98  —101 

n»-  19 
laj-  14 

118  —199 
09  —109        i 
11  A-  12  xd 
1I5-  m  xd 
lOG  —108         j 
100  —103        I 

.V-     H 
a-  84 

84-87 

tt^n 

99-95 
7i—    8 


Rise 

Present 

+  or 

Yield 

FaU 

P.O. 

£  a.  d. 

6    9    4 

4  12    4 

6  11    7 

4  10    0 

London  Electrlo,  Or< 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb,    . 
Metropolitan         

Do.    41  %  Com.  Prof. . . 

Do.    4i  %  First  Mort.  Deb.  . 

Do.    84%Mort.  Deb. .. 
Midland  Electric  Corporation 
4i  %  First  Mort.  Deb. 
Newcastle-on-Tyne  6  %  Pret., 
Non-Cnm. 
North  Metropolitan  Power  Sup- 
ply, 6  %  Mortgages  (Red.) 
Netting    HUl,   6  %  Mon-Cum. 
Pref. 

Oxford  

81.  James'  and  Pall  Mall,  Ord. 

Do.    7%Pret 

Do.    84  %  Deb 

Smithfleld  Markets,  Ord. 
Booth  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Weetmlnstcr,  Ord 

Do.    44%  Cum.  Pref 


6i—    6}  Id 


Blsa 

+  or 
Fall 


COLONIAL   AND   FOREIGN   ELECTBICITT   SUPPLY   AND   POWEB. 


Adelaide,  6  %  Pre! 

Calcutta,  Ord 

Do.    6'%  Pret 

Calgary  Power,  1st  Mori.  Bds. 
Canadian  Qen.  Bl.  Com, 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Glee.  Lt.  and  P.  otCochabamba, ) 

6  %  Bonds  ( 

Eleo.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb.  I 

Elec.  Dev.  Ontario,  6   %   1st  I 

Mort.  Bonds  l 

Kalgoorlle  Elec.  P.  and  L.,  Ord. 

Do.    6%Pret 

KaminlBtiquia  Power,  5%  G.  Bs. 

Madras,  Ord 

Melbourne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  let  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    e  %  iBt  Mort.  Gold  Bds. 


6 

6 

8    1 

6 

«4 

,, 

6 

« 

8    1 

100 

6 

»    i 

$100 

7 

' 

$100 

1 

1 

8 

7    1 

100 

100 

6 

8 

100 

6 

$600 

6 

10/. 

Nil 

1 

8 

$600 

6 

6 

Nil 

.    100 

6 

I 

8 

$100 

41 

$100 

7 

6 

B 

121  —125 
10-99 


81  —  B4 
95 J-  974 

^  ii 

104  —106 

14-   a 

102  —105 
67  —  89 
93  -  97 

109  — iia 
944-  964 


8    4    4 

1 

6    6    8 

1 

4  Ifi    5 

-4 

6    8    1 
6  17    8 
6  12    0 
8    4    0 
6    1    0 
6    7    8 
6  19    1 

5    9    7 

Nil 
8    6    0 
4  14    4 

4  15    a 

+  4 

6  19    4 

-9 

4    2    B 
6    5    0 

-14 

5    3    8 

Monterey  BIy.  Light  i  Power, ) 

6  %  1st  Mort.  Deb.  t 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  1 

6  %  let  Mort.  Bonds  1 

River  Plate,  Ord 

Do,    6  %  Non-Cnm.  Pref.     .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  I 

let  Mort.  Deb.  J 

Shawinigan  Water,  Capital 

"        6%  Con.  Ist  Mort.  Bonds 

)eb 

„%Deb.       .. 

Vera  Ciaz  Lt.,  P.  and  T.,  6  %  1 

1st  Mort.  Deb./ 

Victoria  Falls  Power,  Pret. 

West  Kootenay  Power  and  Lt.,  I 

Ist  Mort.  6%  acid/ 


100 

6 

6 

$100 

8 

9t 

$600 

6 

6t 

Stock 

10 

Do. 

8 

« 

Do. 

6 

8 

100 

44 

44I 

$100 

8 

5     1 

$600 

6 

6 

Stock 
.    Do. 

% 

3 

100 

6 

8 

1 

113d. 

nfd. 

100 

6 

8 

340  —250 
89  —  42 

240  —260 
109  —114 
102  —101 
99  -101 
154  —159 

108  —no 

104  —106 
994-1014 
94  —  97 

si-iA 

1C3  —106 


-4 

+  104 


TELEeBAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph         .. 

Do.    6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do,    6%  Pref 

Do.    Det 

Anglo  -  Portuguese    Tel.,  5  %  ] 
Mort.  Deb.  i 

Chill  Telephone 

Commercial  Cable,  Btlg.4%Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %| 
Reg.  Deb.  I 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4  %  Mort.  Deb.    . . 
Eastern  Extension 

Do.    4%  Deb 

East  and  B.   Africa  Tel.  4  %  I 
Mt.  Db.  Mauritius  Sob.  | 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do,    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    7  %  Cum.  Partic.  Pref. 


10 

Stock 

$100 
$1000 
Stock 

Do. 

Do. 

100 


4 

8 

6 

8 

81 

4 

4 

8 

8 

8 

6 

80/. 

6 

6 

7 

8 

4 

6 

4 

100 
Stock 

44 

7 

Do. 

84 

Do. 

4 

10 

7 

Btook 

4 

86 

4 

10 

6 

10 

8 

10 

1H 

36 

IS 

$100 

5 

$100 

4 

1 

»> 

1 

17 

7i-  7i 
£B  —  98 

149  —161 
934—  954 
E8  —  70 

1134—1144 
S6§-  26i 

102  —104 

11-  7i 
834—  654 
94-  104 

164—  174 

6l-  7i 
74-  8 
98  —100 
130  —133 
7J  —  80 
994—1014 
18J-  131 
984— 10(j4 
88  — IH 
11  —  114 
12i-  ISi 
28S—  29i 

67  —  59 
87  —  91  xd 

68  —  71  xd 
6(i-    6A 

44-    4| 


6    4 

6  n 

10 

6 

4  16 

2 

4    S 
4  13 
6  U 
6  14 

11 

7 
8 
3 

6    6    8 

6  17  11 

6    5    0  1 

4  10    0 

6    5    3 

4    7    6 

8  18  10 

6    3    9 

3  19    7 

+  4 

3  19    a 

5    4    4 

4  10    7 

6    1    0 

6    3    6 

6    9  11 

6  12    8 

=  1 

3  16    6 

3  11    9 

Monte  Video  Telephone,  Ord, , . 

Do.    6%Pref 

National  Telephone  Def. 

New  York  Telep.,  44% Gen.  Bnds, 

Oriental  Telep.  and  Elec. 

Do.    6  %  Com.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  I 
Guar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to  1,5001 

guar,  by  Braz.  Bub.  'Tel.  / 

West  India  and  Panama  Teleg, 

Do.    6  %  Cum.  let  Pref. 

Do.    6  %  Cum.  and  Pref. 

Do.    6%  Debs 

Western 'Telegraph,  Ltd, 

Do.    4%  Deb 

Western  Union  4^  %  Fdg.  Bonds 


Cert. 
Stock 


155  —157 
lOOJ— lOlJ 

IH-   1J3 
lA-   lA 

88  —  90 
98  —100. 


4  11 

8  11 

3  18    5 

4  0  10 


6  11  7 
6  17  0 
4  17  1 
6  1  10 
4  18 
4    7    5 


DolesB  otherwise  slated,  all  ebares  are  talij  paid. 


t  Paid  in  deferred  interest  warrants. 


X  3s.  ifi  Funded  Dividend  Certs. 


Contla&aed    oix    ne^«    patfe. 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-(fl>»<i«««<J.) 

ELECTRIC  BAILWATS   AND   TBAMWAT8.— HOME. 


Bath  Trams,  Pret.  Ord 

Do.    6%  Pret 

Do.    4J%Deb 

Brit.  Elec.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cuin.Pr'f. 

Do,  7%Non-Cum.  Pr'f. 

Do.  6%Perp.  Deb.      .. 

Do.  H  %  and  Deb.       . . 

Central  tiondon  Railway,  Ord. 

Do.     Pref 

Do.    Det 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6  %  Pref.,  1891    . . 


Do. 
Do. 


Do. 


Do.         1901    .. 
Do.         1903     .. 

Do.    4  %  Deb 

Doblin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
HastingB  Trams,  6  %  Pref. 

Do.    4i%Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Dividends 

for 

1911. 

I9I2. 

Nil 

Nil 

G 

5 

4* 

44 

6 

B 

"s 

•5 

**! 

M 

H 

8t 

4 

4 

4 

4 

Closing 

Quotations 
Sept.  24tb. 


B 

B 

4 

4 

fi 

A 

Nil 

Nil 

fi 

n 

a 

4 

4 

f> 

R 

4 

4 

Nil 

4 

4 

K  —  83 


38  —  41 

98  —101 
80-84 
77  —  79 
84  —  F6 
77  —  79 

100  —102 
39*-  40 J 

106"— 108 

101  —106 
103  —105 

102  —104 

99  —101 
12  -  IS 

I5-     24 

4-     I 
71-76 

aj—  a| 

75  —  80 
81-83 
95  —  97 
4i-  5 
71  —  7.') 


Rise  'Present 
+  or  Yield 
Fall       P.O. 


6    7  2 

8  15  11 

4  13  0 

a  10  8 

3  18  5 

3  7  U 

4  12  7 
4  14  4 
4  15  3 
4  16  a 
3  19  3 
1  12  4 

NU 


NAHH, 


Metropolitan  Railway  Consol. . , 

Do.    Snrplas  Lands    . . 

Do,    Bi%Deb 

Do.    BJ  %  Pref 

Do.    SJ%Con.  Pref 

Metropolitan  District  Ord, 

Do.    6  %  Deb 

Do.    4%  Deb 

Do.    4%  Prior  Lien    .. 

Do.    44  %  First  Pref 

Do.    84%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Det 

Do.    6  %  Pref 

Do.    4J  %  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    4J%Deb 

Sooth  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    4i  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Biding),  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 


RLECTBICAL    RAILWAYS    AND    TRAMWATS.-COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  let  Fret,     . . 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    4J%Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  4  Trams,  Pref. 

Do.    4i  %  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.     6  %  Pref 

Do.    4J%Deb 

B.  Colombia  Eleo.  Rly.,  Def.    . . 

Do.     Pref.  Ord 

Do.    6%  Pref 

Do,    4J  %  1st  Mort.  Deb.      .. 

Do,     4J  %  Vanconver  Deb.    .. 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do,     6%  Pref 

Do.    4i%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.     4  %  Deb 

Colombo  Elec.  Tr.  4  Lt.,  6  %  Deb. 
Havana  Elec.  Rlv.,  6  %  Bonds 
Kalgoorlle  Eleo.  Trams  . . 

Do.    6%  A  Deb 

Do.    6%BDeb 


E4         S\-  Si 

fi     m-  5A  , 

4         93J—  95 

^  1 100  —102 

6  101  —103 
B  1031-106J 
6  ;  Hi—  12 
4i  I  97  —  99 
6         98  —100 

^    44  1004-1034 

145  —150 
120  —125 
109  —112 
44  99* -1024 
44  103'- 105 
4  J  101 J -1034 
..  ,  64-  ^ 
6  I  4.'S—  6f'a 

44      99  — loa 

••  '      6-    i 

6'  64—     5  J 

6     I     99  -102 


$1000 

6 

6 

1 

Nil 

100 

6 

R 

100 

6 

3 

5    2    4 

.-'■" 

5     3    6 
4     4     3 
4    8    3 
4  17    1 

-  4 

4  14    9 
6     0     0 

4  10  11 

5  0    0 
5     i  11 
4  13    0 
4     7    0 

"■■ 

5    6    8 
4  16    0 
4    9    1 
4    7  10 

4    5    9 

+  * 

4  7    0 

5  5    8 
4  16    5 
4    8    3 

4    6  11 
4  18    0 

6  10 
4  17     1 

NU 
6  10    0 

La  Plata  Elec.  Trms,  Ord. 

Do.    Prel.  

Lisbon  Elec.  Trams,  Ord, 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.     Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  4  Bop.,  Prel. .. 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    Ist  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Bao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6  %  Ist  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    6  %  Ist  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb, 


1 

Nil 

1 

1 
1 

« 

fi 

••  1 

1 

6 

6    1 

100 

B 

B 

100 

B 

B     1 

100 

B 

B     ' 

tiooo 

B 

s 

tioo 

7 

7* 

B 

fi 

100 

6 

6 

B 

10 

lOt 

B 

6 

K 

100 

1 

6 

6 

St 

100 

5 

B 

6 

6 

K 

100 

*l\ 

44 

«100 

bt 

h 

fi 

100 

fi 

fi 

.  $100 

in 

lot 

$500 

fi 

B 

100 

fi 

fi 

100 

fi 

6 

B 

7 

1 

E 

6 

i     100 

fi 

6 

100 

4 

44 

H-  1 

lA-   lA 
1-   li 
93  —  97 
100  —10a 

1004—1024 

127  —130 

98  -100 
1024-1044 

74-    7i 

5—64 

1004-1024 

u-  13 

99  —102 
6i—    5J 

97  —  99 
156  —168 
103  —104 
1014-1024 
366  —270 
1044 -1064 

81  —  87 

96  —  98 

101  —101 

1014-1034  xd 


4  11    6 

4  16    0 
6    3    1 
4  IS    0 
-l-l       BBS 


4  17  6 

1  16  4 

4  18  0 

5  4  4 
4  11  0 

-tl     I  3    3  3 

4  16  2 

4  17  7 

3  H  1 

4  14  0 
,  5  IS  0 

6  2  0 
I  5  14  3 

fi  11  7 

4  16  2 


MANUFACTURING   COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  Wileoi 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  (tables 

Do.    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.    Pref 

BroBh,  7%Pref 

Do.    5  %  Prior  Lien  Deb.     . . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Fref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


6 

1 

6 

6 

2K 

fi 

fi 

Nil 

Nil 

100 

fi 

6 

100 

5 

S 

6 

111 

B 

H 

6 

100 

44 

3, 

100 

^% 

S 

Nil 

100 

4 

4 

100 
1 

« 

6 

1 

a 

Nil 

Nil 

100 

5 

B 

100 

100 

§ 

^ 

B 

IB 

6 

fi 

6 

100 

44 

44 

1 

20 

lot 

100 

4* 

44 

34-     3| 

't    ''' 

93  —  96 

85-88 

75—    84 

S|-    6| 

102  —101 

94  —  96 
1'=-      ii 

60  —  63 
lOa  —106 

a/. -3/. 
4/6  -b;. 
0-    J 

75  —  80 
SO  —  B6 
85  —  40 
lOJ—  11 

4|—    54 

99a— 1014 

m-  m 

102  —106 


8    0    0 

7    7    8 

4    2  10 

3  16  10 

-i'b 

B    4    2 

5  13    8 

-iS 

6    3     1 

4  11     1 

4    6    7 

4  13    9 

Nil 

6    7    0 

5  14    3 

Nil 

NU 

Nil 

6    S    0 

,, 

8    3    8 

i  ■• 

11    6    0 

6  16    4 

4  17    7 

4    8    8    : 

+  t". 

5    17    1 

4    6    9 

Crompton  &  Co 

Do.    Deb 

Dick,  Kerr 

Do.    Pref 

Do.     Deb 

Edison  4  Swan,  A,  £3  paid 

Do.     fully  paid   .. 

Do.     4%  Deb 

Do.    5  %  Second  Deb, 
Electric  (jonstroction    .. 

Do.    Pref 

Greenwood  4  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref. 

Do.    Deb 

India-Robber,  G.  4  T.     . . 

Do.    Pref 

Telegraph  Construction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Fref 

Do,    Deb 


3,      *J 


24  I     3| 


1^.1 
97  —100 

it  2I' 
64  —  68 
71  —  77 
I-  1 
1|—  2 
74—  8 
92  —  94 
10  —  11 
92  —  97 


12: 


13 


100 

1 

4 

Nil 

4 

fi 

Nil 

100 

1 

4 

4|—    6 


98  —UK) 

4-     i 

4-   1 

68  —  60 


1  B  17    8 

6  9  10 

7  10    0 


Dnieea  ottaeiwUe  Btsted,  all  ahuea  ue  tally  paid,     t  InMiim  dividend. 


Bank  rate  of  Discount  4  per  cent.   August  29th,  1912. 


Vol.71.   No.  i.HiN, SKPTEMBEK27, 1912.]  Tni'i    ELECTRICAL    REVIEW. 


513 


EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    AUGUST.    1912. 


The  Au^fust  returns  of  electrical  buoiness,  both  as  rejrards  exports 
and  imports,  disclose  a  satisfactory  improvement  over  the  preoediupr 
month.  The  exports  reached  a  total  of  £r>30,3r,0,  as  compared  with 
£41fl,S9s  in  July  ;  this  represents  over  iliJO.OOO  worth  of  business 
exclusive  of  teleprraphic  material,  and  includes  nearly  £180,000 
worth  of  machinery,  and  cable  exports  valued  at  £111,8117 — which 
latter  amount  is  probably  a  record.  Telegraphic  exports  for  the 
Tnonth  amounted  to  approximately  JEti'.I.OOO,  heinif  practically  the 
same  as  in  July,  while  telephonic  exports  at  about  X(i."i,000  were 
double  those  of  the  preceding  month. 


In  the  import  section,  the  total  of  £194,0'.mi,  compared  with 
£180,702  in  the  preceding  month,  and  lamp,  machinery  and  tele- 
graphic and  telephonic  imports  were  on  a  more  extensive  scale 
than  in  that  month. 

The  re-exports  at  £2:i,741  were  almost  double  those  of  the 
previous  month. 

Of  our  several  customers,  New  .South  Wales  occupied  the  premier 
position  with  a  total  of  £75,57t;,  this  figure  being,  however, 
unusually  high  owing  to  a  large  purchase  of  telephonic  material. 


Regrlstered  Exports  of  British  and  Irisli  Electrical  Goods  from  tlie  United  Kingdom. 


Kussia,  Sweden,  Norway  and  Denmark 

Germany  ...         

Netherlands,  Java  and  Dutch  Indies 

Belgium 

France   ... 

Portugal 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

Switzerland,  Italy  and  Austria-Hungary  ... 

Greece,  Bulgaria  and  Turkey 

Channel  Isles, Gibraltar,  Malta  and  Cyprus... 

U.S.A.  and  Philippines  ...  

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana 
Mexico  and  Central  America 
Peru  and  Uruguay 

Chile     

Brazil 

Argentina         

Colombia,  Venezuela  and  Kcuador  ... 

Egypt,  North  Africa  and  Persia       

British  West  Africa 

Rhodesia  and  Transvaal 
Cape  of  Good  Hope    ... 

Natal 

Zanzibar,    Brit.   E.    Africa,    Mauritius   and 

Aden 
Madeira  and  Portuguese  Africa 

China  and  Siam 

Japan  and  Korea         

India     ..- 

Ceylon ...         

Straits   Settlements  and    Federated   Malay 

States 
Hong  Kong      

West  Aiistralia  

South  Australia  

Victoria 

New  South  Wales 

Queensland       

Tasmania         

New  Zealand  and  Fiji  Islands 


£ 

1,495 

1,701 

739 

663 

715 

28 

100 

665 

647 

50 

1,379 

1,287 

186 

901 

41 

199 

1,733 

2,412 

13 

109 

10 

2,091 

1,476 

1,113 

S4 

III 


£ 


£ 


76  77 

2,484  5 

1,518  107 

488  105 

50  .3,421 

20  ... 

771  862 

330 

128 

30 


3,870 

67 
13 
59 
1,288 
8,693 
33 

227 

683 

410 

8,044 

2,316 

10 
268 


203 

2,052 

46 

269 
296 
804 
829 
16 

350 

52 

3((4 

706 

1,148 

266 


V.B 


132 
18 

io 

18 

34 
13 
79 

140 

1,199 

11 

18 

51 

282 

242 

13 

28 

13 

1,284 

413 

171 

26 


ISO  '  2,8IKi  277j    41 

252   ;  38,107;  267}       119 

2,862  6,469  2,144    3,464 

,307  377  1,113       113 


210 
13 


583 

859 

4.j 

418 

3,343 

6,744 

5,167 

14,438 

439 

222 

56 

229 

1,723 

5,988 

3.-.,397 

111,867 

222  861 

111  546 

708  3,022 

693;  1,143 

49  38!l 

208'  ... 

756  1,265 


Sg 


361 
10 


£ 

148 
145 
3 
29 
62 
20 
797 
186 


47 
170     4,758 


16 

241 

14 


207 
505 
486 


6 

523 

16 

51 
46 

986 
1,699 
1.2.38 


983 
123 


1,406 
436 


930 


'B 


6,392 
1,929 

361 
2,345 
6,590 

176 
3,617 
3,199 
1,029 
2,162 

616 

15,966 

163 

874 

712 

4,829 

5,564 


(Pa 


£ 

8,644 

1,412 

367 

698 

103 

19 

640 

117 

30 


27(i 

443 

11 

24 

5.50 
668 


8,185    3,309 


Total,  £    3.-.,397    111,867  19,275  15,237    2,018    16,132    135,547  43,138    16,0.58  1,922    64,916  68,843 

till  I 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


600| 

236 

5,292 

1,462 

2,8/2 

104 
1,007 

936 
13,849 
12,626 

172 

1,532 
454 

1,539 
998 
3,184 
17,783 
2,.540 
329 
3,353 


9,626i 
9,913 
1,394 

131 
701 


1,314 
923 
463 

48 


£ 

66(i 

21 

7 

13 
62 
75 
30 


218 

816 

16 

26 

59 

85 

4,079 


103 
5 
173 
441 
115 


34,5!  14 
3,1.32   ... 

2,228|  338 


185 
34 

733 
27 
314 
112 

108 

330 


£  I  £ 

1,7471  1,944 

76!  448 

51,  769 

4031  1.096 

114  16,267 

59S  03 


6K 


1,760 
49 
105 

63 
7,592 
3,077 

19 

279 
68 

446 
71 
24 


191 
49 

916 
4f 

3,445 
17 

251 
962 
5,152 
28,891 
1,819 
1,010 
4,841 


6,486 

1,197 

2,557 

71 

20 

2,507 

13 

32 

99 

10,396 

1,320 

4,655 

4 

1,647 

225 

211 

1,847 

1,230 

115 
36 

405 
704 


21,362 
8,830 
3,953 
6,214 

27,335 
1,00.-. 

13,426 
6,704 
6,111 
2,529 

2,899 

34,848 

495 

2.029 

1,196 

16,750 

19,799 

36,335 

105 

4,244 
1,314 
10,233 
1.5,(;44 
9,172 

1,380 
1,547 

6,.521 
67,704 


774      43,163 
285        4,51! 


3,110 
54 


382 
5 


2,077 


530,350 


Russia,  Norway,  Sweden  and  Denmark 
Germany 

Holland  

Belgium 

Prance  

Switzerland      

Italy      

Austria-Hungary        

United  States 

Canada 


1,405 

20 

15 

2,861 

514 

.5 

7,157 

7,238 

2,364 

12,281 

6,479 

275 

62,657 

2,494 

3,319 

7.421 

6 

192 

452 

12 

680 

20 

818 

1,298 

9 

183 

100 

1,664 

88 

444 

864 

84 

200 

725 

635 

559 

1,071 

141 

980 

998 

3,661 

69 

1,697 

19 

100 

1,017 

75 

615 

1,158 

20 

1,012 

486 

78 

68 

192 

1,770 

20 

665 

240 

846 

30 

9,828 

6,133 

66 

106 

20 

8,6U 

1,388 

91 

9,715 

75 

11,404 

12,100 

3,763 

14,051 

80,165 

.%416 

12,269 

5,384 

10,201 

19,661 

131,346 

411 

1,773 

3,274 

8.742 

1,279 

10,333 

1,312 

4,214 

2,936 

4.804 

216 

2,052 

364 

20,068 

18 

204 

34,8 


Additional  imports  :  Spain,  carbons,  £350. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


10,278        810 


7,480 


3,578 


2.3,741 


Total  Exports  :  £530,350. 


Total  Re-Expoets  :  £23,741. 


Total  Impoets  :  £19^,090 


Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amonnta  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjaoent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 
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THE  USE  OF  MICA  IN  THE  INSULATION  OF 
ELECTRICAL    APPARATUS. 


By  a.  p.  M.  FLEMING,  M.I.E.E.,  and  R.  JOHNSON,  A.M.I.E.E. 


{Conchided  from  page  44G.) 

iSome  attempts  have  been  made  to  use  annealed  mica  for 
commutator  segment  insulation,  but,  as  already  stated, 
there  is  very  considerable  tendency  for  this  material  to  dis- 
integrate, and  thus  far  such  experiments  have  not  met  with 
success. 

With  regard  to  the  bushings  insulating  the  commutator 
from  the  supporting  frame,  some  manufacturers  prefer  to 
use  paper  instead  of  mica,  partly  on  the  score  of  cheapness, 
and  partly  because  an  even  thickness,  and  consequently 
better  bearing  surface,  is  more  readily  obtainable. 

Unless  a  very  good  fit  is  effected,  so  that  the  commutator 
remains  rigid  when  running,  "  high  bars,"  "  flats,"  "  high 
mica,"  and  other  troubles  will  be  e.xperienced.  Moreover, 
with  very  high  speeds  where  the  stresses  are  great,  an  actual 
grinding  action  may  take  place  on  the  insulating  bushings, 
and  these,  if  of  mica,  will  be  readily  reduced  to  powder  at  the 
places  where  the  grinding  takes  effect. 

[t  is,  however,  only  a  matter  of  careful  manufacture  to 
make  mica  bushings  as  uniform  in  thickness  as  paper,  and 
undoubtedly  mica  insulation  possesses  great  advantages  over 
paper  for  this  work.  Even  when  the  commutator  never 
attains  a  very  high  temperature,  paper  rapidly  dries  to 
extreme  brittleness.  Paper,  moreover,  loses  its  insulating 
value  when  subject  to  deposits  of  moisture,  such  as  may  occur 
when  the  conditions  are  such  as  to  favour  "  sweating  "  of  the 
commutator. 

Mica  bushings  for  commutators  are  moulded  from  stiff 
built-up  sheet.  Thin  sheets  are  used  for  this  purpose,  and  a 
considerable  number  employed  to  make  up  the  total  thickness 
required.  These  sheets  are  softened  by  heating  them  in  an 
o\en  or  on  a  steam  plate.  They  are  pressed  by  hand  into 
the  hot  mould,  the  heated  core  then  being  inserted  and 
screwed  down. 

Mica  bushings  are  made  in  thicknesses  from  y,'j-  in.  to 
-i'V  in.  according  to  the  size  of  the  commutator  for  which 
they  are  intended.  When  these  bushings  have  been  arranged 
in  position  in  the  commutator,  it  is  the  general  practice  to 
heat  the  whole  commutator  up  in  order  again  to  soften  the 
insulating  cement,  and  thus  allow  the  various  parts  to  be 
tightly  screwed  up,  and  in  this  way  properly  bedded.  For 
this  reason  a  much  larger  percentage  of  cement  is  allowed  to 
remain  in  the  bushings  than  in  the  mica  for  the  segment 
insulation. 

4.  Oilier  A/jpUcafioiis  of  Mica. — In  addition  to  commu- 
tator work,  mica  is  extensively  used  in  the  insulation  of 
armature  windings,  especially  those  for  high  voltages,  and 
also  for  moulded  work  of  various  kinds,  insulating  bushings, 
tubes,  washers,  &c. 

For  the  insulation  of  oil-cooled  transformers  mica  is  not 
generally  used,  since  the  oil  is  liable  to  attack  the  binding 
cement. 

For  bushings  and  washers  the  principal  value  of  mica  lies 
in  its  permanence  and  heat-resisting  nature,  and  in  this  con- 
nection it  is  well  to  remember  that  the  insulating  value  of 
such  bushings  and  washers  depends  mainly  on  the  amount  of 
creepage  surface  it  is  possible  to  provide,  this  often  beuig 
entirely  out  of  proportion  to  the  breakdown  value  of  the 
materials  employed. 

For  mica  tubes,  particularly  when  of  small  diameter, 
a  turn  or  two  of  paper  both  inside  and  outside  should  be 
used  as  a  i)rotection,  otherwise  there  is  a  tendency  for  the 
mica  to  flake  and  to  be  easily  damaged.  It  is  still  better  to 
make  the  tubes  of  paj^er  and  mica  throughout,  this  improv- 
ing their  mechanical  strength  considerably.  With  this 
method  the  insulating  value  is  not  seriously  reduced,  and  if 
the  tubes  are  well  made  by  rolling  the  material  on  to  man- 
drels under  heavy  pressure  and  heat,  they  are  as  fire-resisting 
as  the  all-mica  tuVtes. 

Specially  constructed  machines  are  now  used  for  the 
manufacture  of  these  tubes.  The  paper  used  for  backing 
the  mica  usually  amounts  to  40  per  cent,  to  50  per  cent,  of 
the  total  weight  of  the  finished  tube.     These  tubes  can  be 


made  circular,  and  afterwards  re-softened  by  heat  and 
blocked  out  to  rectangular  shape  for  the  lining  of  armature 
slots,  or  they  can  be  made  dire(;tly  to  the  shape  required  on 
suitable  split  steel  mandrels. 

For  low-voltage  armatui'e  coils,  owing  to  the  necessity  for 
keeping  the  thickness  of  insulation  in  the  slots  down  to  the 
minimum  possible,  it  is  much  more  difficult  to  apply  mica 
satisfactorily  than  the  other  kinds  of  insulation  more 
commonly  employed.  Except  for  railway  motor  work  where 
the  temperature  conditions  are  severe,  it  is  very  doubtful 
whether  its  use  is  justified.  Insulations  of  prepared  paper 
or  cloth  have  proved  perfectly  satisfactory  for  low-voltage 
work,  and  are,  of  course,  much  cheaper. 

For  the  insulation  of  low-voltage  armature  coils,  the  most 
satisfactory  plan  is  to  build  the  mica  on  to  a  backing  of  thin 
tough  paper  with  flexible  sticking  varnish,  and  to  wrap  the 
sheets  thus  formed  around  the  slot  portions  of  the  coils, 
holding  the  wrapping  in  place  with  a  layer  of  tape. 

A  second  method  is  to  avoid  the  use  of  the  paper  by 
moulding  hard  troughs  of  mica  to  fit  the  slots  and  to  push 
the  coils  down  into  these.  There  are  two  disadvantages  in 
this  method,  the  first  being  that  since  the  troughs  are  open 
there  is  only  a  very  short  creepage  path  from  the  coils  to 
the  teetli  of  the  armature,  and  the  second,  that  in  winding 
the  coils  into  the  troughs  it  is  easy  to  fracture  the  insulation 
at  the  immediate  ends  of  the  slots.  A  similar  method, 
designed  to  overcome  the  first  of  these  weaknesses,  is  to 
mould  the  troughs  with  lips  at  the  top.  These  troughs  are 
sprung  on  to  the  slot  portions  of  the  formed  coil,  the  lips 
o\erlapping,  and  in  this  way  effecting  a  completely  closed 
insulation.  This  is  bound  tightly  in  place  with  a  layer  of 
ta]ie,  and  the  coil  thus  insulated  is  then  placed  in  the  slots. 

For  high-voltage  armatures  the  radial  thicknesses  of  in- 
sulation necessary  around  the  slot  portions  of  the  coils  are 
sufficient  to  render  it  possible  to  make  a  sound  mechanical 
job  with  a  mica  insulation,  and  there  is  no  question  as  to 
the  utility  of  the  material  for  this  class  of  work. 

The  mica  is  used  with  a  backing  of  either  treated  cloth 
or  paper,  made  up  with  flexible  varnish  and  wrapped  on  by 
hand,  or  made  up  on  a  thin  paper  with  shellac  varnish  and 
hot  ironed  on  to  the  coils  by  machine.  Coils  insulated  in 
either  of  these  two  ways  can,  of  course,  only  be  used  in 
machines  with  open  slots,  or  in  closed  slots  when  one  end 
of  the  coil  is  left  ojjen  so  that  the  coil  can  be  pushed  into 
position,  and  the  open  end  afterwards  jointed  up.  When 
the  coils  are  formed  directly  in  the  machine  by  threading 
the  wires  singly  through  the  slots,  the  latter  are  lined  with 
tubes  made  up  of  mica  or  paper  and  mica,  as  referred  to 
earlier. 

The  most  satisfactory  insulation  is  that  obtained  by 
ironing  the  mica  directly  on  to  the  coils,  as  in  this  way  a 
solid  thickness  of  material  free  from  air  pockets  can  be 
obtained.  When  applied  to  coils  where  the  individual  turns 
are  separated  from  one  another  by  mica  strips  or  troughs,  and 
the  interspaces  between  conductors  filled  solid  by  impreg- 
nating with  insulating  compound,  these  coils  are  rendered 
best  capable  of  resisting  deterioration  due  to  electrochemical 
action." 

Where  severe  mechanical  stresses  may  be  expected  on  the 
end  connections  of  armature  coils,  as  is  sometimes  the  case 
in  turbo-generators,  the  flexible  cloth  and  mica  insulation  is 
preferable,  unless  the  projecting  portions  of  the  coils  are  so 
heavily  clamped  as  to  prevent  any  movement. 

The  end  connections  of  armature  coils  are  generally 
insulated  with  treated  cloth  strips  or'cotton  tapings.  Some 
attempts  have  been  made  to  use  a  mica  tape  for  this  work, 
such  tape  consisting  of  one  or  two  layers  of  thiu  mica  split- 
tings built  up  with  a  flexible  varnish  on  paper  or  cloth. 
Such  a  tape,  however,  will  not  stretch,  and,  therefore,  buckles 
around  the  corners,  the  mica  slipping  or  cracking,  and  its 
use  has  met  with  very  little  success. 

The  proportions  of  mica  and  paper  or  cloth  in  the 
wrappings  used  on  high- voltage  armature  coils  are  usually 
such  as  to  give  about  40  per  cent,  by  weight  of  mica  in  the 
finished  insulation.  Where  very  thin  paper  is  used,  as  much 
as  70  per  cent,  of  mica  is  sometimes  obtained,  but  the 
insulation  is  usually  not  so  good  mechanically. 

*  See  paper  on  "  Chemical  Action  in  High-Voltage  Armature 
Windings,"  by  Fleming  and  Johnson,  read  before  the  Institution  of 
Electrical  Engineers,  January,  1911. 
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IMPORTANT    CASES    IN    THE    LEGAL 
YEAR. 


[khom  a  legal  contributor.] 


'I'liK  Icpil  year  whicli  came  to  an  end  in  .Inly  has  not  iiro- 
(luced  many  cases  of  great  inteiest  to  the  electrical  world. 
Nevertheless  there  are  a  few  decisions  involvinfr  the  dis- 
cnssion  of  various  points  of  a  more  or  less  technical  (•haracter, 
which  it  may  be  as  well  to  recall  to  the  attention  of  our 
readers.  .Some  of  them  have  been  reported  either  briefly  or 
at  length  in  these  columns,  but  others  have  only  ajjpeared  in 
law  reports  which  are  not  very  accessible  to  the  "  lay  " 
reader. 

The  liability  of  a  contractor  for  the  negligence  of  a 
sub-contractor  has  frequently  to  be  considered  and  is  by  no 
means  easy  to  deteriiiine.  The  sub-contractor  is  of  course 
liable  for  the  negligence  of  his  own  servants  ;  but  the  con- 
tractor will  in  some  cases  also  be  liable  for  that  negligence. 
He  will  not,  however,  be  lialjje  for  the  collateral  negligence 
(tf  a  sub-contractor's  servant.  In  the  case  of  Padbury  r. 
Holliday  and  (Jreenwood  ( 28,  T.L.R.  4'.M)  the  defendants 
were  employed  to  erect  certain  premises,  and  the  contract 
involved  the  employment  by  the  defendants  of  sub-con- 
tractors to  execute  the  special  work  of  putting  metallic 
casements  into  the  windows.  While  one  of  these  casements 
was  being  put  in,  an  iron  tool  was  placed  by  a  servant  on 
the  window  sill  ;  and  the  ca.sement  having  been  blown  to  by 
the  wind,  the  tool  fell  and  struck  the  plaintiff,  who  was 
passing  along  the  street.  The  tool  was  not  placed  on  the 
window  sill  in  the  normal  course  of  doing  the  work  which 
the  sub-contractors  were  employed  to  do.  The  plaintiff 
sued  the  defendants,  claiming  damages  in  respect  of  his 
injuries.  It  was  held  that  the  injuries  were  caused  to  the 
plaintiff  bv  the  collateral  negligence  on  the  part  of  a  work- 
man who  was  the  servant  of  the  sul)-contractors  and  not  of 
the  defendants,  and  that  the  latter  were  therefore  not  liable 
for  the  consequence  of  that  negligence. 

The  law  with  regard  to  registration  is  such  that  it  is 
by  no  means  easy  to  say  what  will  and  what  will  not  be 
registered  as  a  design.  In  a  case  where  a  plaintiff  alleged 
that  the  defendants  had  copied  his  design  for  triple-spoke 
wheels,  Mr.  .Justice  Parker  laid  down  some  general  principles 
which  will  be  of  use  to  persons  who  are  seeking  to  register 
designs  in  future.  He  said  that  a  design  to  be  registerable 
under  the  Patents  and  Designs  Act,  1907,  must  be  some  con- 
ception or  suggestion  as  to  shape,  configuration,  pattern  or 
ornament.  It  must  be  capable  of  being  applied  to  an 
article  in  such  a  way  that  the  article  to  which  it  has  been 
applied  w  ill  show  to  the  eye  the  particular  shape,  con- 
figuration, pattern  or  ornament,  the  conception  or  suggestion 
of  which  constitutes  the  design.  In  general,  an  application 
for  registration  must  be  accompanied  by  a  representation  of 
the  design — that  is,  something  in  the  nature  of  a  drawing  or 
tracing,  by  means  of  which  the  design  may  be  imparted  to 
others.  A  conception  or  suggestion  as  to  a  mode  or  principle 
or  construction,  though  in  some  sense  a  design,  is  not 
registerable  under  the  Act.  Inasmuch,  however,  as  the 
mode  or  principle  of  construction  of  an  article  may  affect  its 
shape  or  configuration,  the  conception  of  such  a  mode  or 
principle  of  construction  may  well  lead  to  a  corception  as  to 
the  shape  or  configuration  of  the  completed  article,  and  a 
conception  so  arrived  at  may,  if  it  be  sufficiently  definite,  be 
registered  under  the  Act. 

There  have  not  been  many  cases  relating  to  trade  names 
and  their  use,  but  in  those  which  have  been  decided  certain 
important  principles  were  laid  down.  Thus  it  has  been  held 
that  an  exclusive  agent  for  the  sale  of  distinctive  goods 
cannot  maintain  an  action  for  damage  to  his  trade  by  the 
alleged  passing  off  of  other  goods  in  imitation  of  those  dealt 
in  by  him. 

Another  case  illustrates  the  fact  that  the  Court  will  some- 
times intervene  to  prevent  a  man  making  use  of  his  own  name 
if  it  be  proved  that  he  is  doing  so  with  a  fraudulent  object. 
It  appeared  that  one,  Thomas  Kingston,  who  had  been  for 
some  years  in  the  employment  of  the  plaintiff  company,  and 


had  become  skilled  in  his  business,  and  obtained  a  reputation 
amongst  its  customers,  left  that  company  and  took  steps 
along  with  another  person  to  promote  the  defendant  company 
to  carry  on  the  same  kind  of  business  as  the  plaintiff  com- 
pany. The  defendant  company  having  been  registered,  the 
plaintiffs  sought  to  restrain  them  from  carrying  on  business 
under  their  registered  name.  It  was  held  on  the  facts  that 
the  use  by  the  defendants  of  the  name  of  "  Kingston  "  was 
likely  to  mislead  or  deceive  the  public  into  the  belief  that  the 
defendants  were  the  ssime  company  as  the  plaintiffs,  and 
that  as  the  defendant  company  did  not  incorporate  the 
individual  right  which  Thomas  Kingston  had  to  carry  on 
business  in  his  own  name,  and  as  he  did  not  transfer  to 
them  a  business  and  goodwill,  but  merely  authorised  the 
defendants  to  use  his  name,  such  use  was  not  justified  and 
must  be  restrained  (Kingston,  Miller  &  Co.,  Ltd.,  r.  Thomas 
Kingston  &  Co.,  Ltd.,  2K  T.L.R.  240). 

Although  there  have  l>een  many  patent  cases  tried 
within  the  year  there  only  apjiears  to  be  one  which  involves 
the  decision  of  any  general  princii)le  in  relation  to  the  com- 
pulsory working  of  patents.  It  was  there  laid  down  that 
Sec.  27  of  the  Patents  and  Designs  Act,  ]!t07  (whicli  pro- 
vides that  within  certain  time  limits  application  may  Ix; 
made  for  the  revocation  of  the  patent  on  the  ground  that 
the  ])atented  aiticle  or  process  is  manufactured  or  carried 
on  exclusively  or  mainly  outside  of  the  I'nited  Kingdom), 
was  passed  for  the  benefit  of  the  public,  and  is  not  pri- 
marily intended  to  confer  benefits  on  individuals.  In  con- 
sidering whether  there  is  a  proper  case  for  revocation  of  a 
patent  under  the  section,  the  Comptroller  or  the  Court  is 
liound  to  look  primarily  at  the  interests  of  the  public.  The 
non-aiiplication  by  the  owners  of  a  patent  for  a  voluntary 
or  compulsory  licence  to  work  the  patent  was  held  not  to  be  a 
sufficient  reason  for  revoking  their  patent  under  !Sec.  27, 
where  notliing  they  could  have  ilone  in  the  way  of  working 
the  patent  in  this  country  could  have  been  done  without 
exposiiiic  them  to  the  risk  of  proceedings  for  infringement. 
(In  re  Taylor's  patent  (Parker,  .1.,)  28,  T.L.R.) 

In  the  domain  of  tramway  litigation,  tljere  is  one  case  to 
be  recorded.  We  refer  to  that  in  which  an  important 
principle  of  rating  was  laid  down.  The  appellants  were 
the  occupiers  of,  and  worked  as  one  connected  system,  a  tram- 
way and  a  light  railway,  constructed  on  certain  highways. 
The  tramway  and  the  light  railway  were  as  to  mode  of  con- 
struction [and  the  materials  used  therein  identical,  and  the 
same  carriages  were  used  on  the  tramway  and  the  light  rail- 
way. It  was  held  that  the  land  occupied  by  the  tramway 
was  used  as  a  railway  within  the  meaning  of  Sec.  II,  Sub- 
Sec.  I  (B)  of  the  Public  Health  Act,  1875,  and  that  the 
appellants  were  therefore  entitled  to  be  rated  in  respect  of 
It  in  the  jiroiMrtion  of  one-fourth  part  only  of  its  net  annual 
value.  Swansea  Improvements  and  Tramway  Co.  r.  Swansea 
Urban  Sanitary  Authority  (1892)  I.Q.B.  ^:<7  Overruled 
(Metropolitan  Electric  Tramways  (Ltd.)  /•.  Tottenham 
Urban  District  CouncO,  28  T.L.R.  234). 

.\nother  attempt  was  made  during  the  past  year  to  estali- 
lish  the  principle  that  a  municipal  authority  supplying  elec- 
tricity has  the  authority  to  deal  in  electric  fittings.  Mr. 
.Justice  Eve  in  the  case  of  the  Attorney-!  jeneral  r.  Mayor,  Arc, 
of  Sheffield  (28  T.L.R.  266),  laid  it  down  Uiat  under  the  Elec- 
tric Lighting  Acts  and  Provisional  Orders  made  thereunder  a 
municipal  authority  has  no  power  to  carry  on  the  trade  or 
business  of  supplying  electric  fittings  and  wires  for  use  by 
those  to  whom  they  supply  electrical  energy  or  by  others. 
AVhile  a  municipal  Corporation  may  have  a  common  law 
right  to  carry  on  such  a  trade  or  business,  it  has  no  power 
to  use  for  that  purpose  funds  raised  under  statutory  authority 
for  the  purpose  of  supplying  electricity. 

Space  does  not  admit  of  our  dealing  in  this  article  with 
the  numerous  cases  which  have  been  decided  in  the  settle- 
ment of  disputes  between  master  and  servant.  Mention 
may,  however,  be  made  of  a  point  arising  in  relation  to 
fidelity  guarantees.  By  a  fidelity  policy  the  defendants 
undertook  to  reimburse  the  assured  in  re.^pecfc  of  loss  su» 
tained  by  any  act  of  larceny  or  embezzleuienc  upon  tbe  part 
of  their  employe.  It  was  held  by  Mr.  .Justice  Hamilton 
that  the  word  "  embezzlement "  in  the  policy  was  to  be  con- 
strued in  the  same  way  as  it  would  be  construed  when  used 
in  an  indictment  (Debenhams,  Ltd.,  v.  Excess  Insurance 
Co.,  Ltd.,  28  T.L.R  505). 
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NORTH-EASTERN     COUNTIES    ELECTRICAL 
EXHIBITION. 


Thv,  North-Eastern  Counties  Electrical  Exhibition  at  New- 
oastle-on-Tyne  concluded  its  second  week  on  the  21st  inst., 
and  has  already  more  than  justified  its  inception,  for,  during 
the  13  days  it  had  then  been  open,  more  than  80,000  visitors 
had  inspected  the  display,  and  the  last  date  named  was 
characterised  by  the  largest  attendance,  for  it  was  close  upon 
9  000.  The  aim  of  the  exhibition,  as  we  have  already 
mentioned,  was  to  bring  home  to  the  householder  the  many 
uses  to  which  electricity  can  now  be  put  in  the  home,  and  to 
illustrate  at  the  same  time  its  true  economy— its  bi'ightness, 
cleanliness,  and,  at  least  in  the  North  of  England  and  other 
favoured  places,  its  cheapness.  This  object  has  been  fully 
achieved  ;  on  almost  every  hand  the  standholders  express 
their  satisfaction  with  the  results  of  the  exhibition,  so  far  as  it 
has  '^oue  :  inquiries  have  been  reasonably  numerous,  as  have, 
in  several  quarters,  the  sales,  while  the  seed  of  knowledge  of 
the  potentialities  of  electrical  domestic  economy  has  been 
sown  broadcast.  ,  i      , 

The  aim  of  the  promoters  was  to  bring  the  recent  develop- 
ments of  electricity  in  domestic  matters  to  the  cognisance  of 
those  householders  who  already  use  it  for  illumination,  and 
to  a  very  large  extent  that  object  has  been  achieved,  foi-  this 
has  proved  to  lie  the  most  numerous  and  most 
prominent  class  of  visitor  making  intelligent  in-iuiries  as  to 
the  adoption  of  electricity.  It  is  also  satisfactory  to  note 
that  the  organising  manager  and  secretary,  Mr.  \\ .  I  eacock, 
has  not  had  to  deal  with  a  single  complaint.  In  leaviug 
freneralities  it  may  be  mentioned  that  the  Exhibition  is— 
almost  needless  to  say— brilliantly  lighted,  charming  from 
every  prospect,  pretty  and  attractive  even  to  the  least 
learned  :  it  has  proved  a  great  attraction  as  a  combination 
of  instruction  and  pleasure,  and  each  week  an  excellent 
military  band  has  lent  its  own  charm. 

(Ine  of  the  most  interesting,  as  most  recent,  of  attractions, 
is  the  electric  geyser  or  water-heater.     This  is  the  invention 
of  Mr    Krabb,  of  Glasgow,  and  is  exhibited  by  Mr.  ^  esey 
Brown  on   behalf  of  the  K.P.H.    Syndicate.       Mr.  Krabb 
uses  a  resistance  of  ordinary  carbon  granulated  into  small 
pieces    and  packed  into  a  container  of  porcelain  or  other 
materialwhichhasalowcoefficientof  expansion.  The  resistance 
is  packed  to  suit  the  flow  of  water  and  temperature  desired. 
In  the  examples  shown  here  the  current  varies  from  12  to 
Uh  amperes  at  240  volts,  and  heats  1^  gallons  to  120    F. 
from  cold  (5fi°  F.)  in  four  to  five  minutes.     The  consumption 
of  energy  is,  therefore,  about  1  B.  of  T.  unit  to  every  5  gallons. 
(~)ther  patterns  are  made  with  circulating  tanks  to  contain 
'>0  to  '\")  •'allons  for  baths,  or  small  quantities  suitable  tor 
restaurants  and  the  like.     AVith  the  geysers  installed  in  a 
house  one  cold-water  pipe  throughout,  with  a  tapping  of  tlie 
heatiiK'  circuit  to  the  geyser,  would  be  all  that  was  necessary 
in  each  bedroom,  dressing-room  or  lavatory.     Not  only  does 
the  geyser  heat  the  water,  but  it  also  filters  it  m  a  very 
efficient   way.      As  to  the   cost,   having    in    remembrance 
that    the    Newcastle    supply   costs    but  little  over   -/od. 
per   unit   and    at  Sunderland  it  only   costs  -Sd.  per  unit, 
it  is  obvious  that  the  district  is  one  in  which  the  invention 
mio-ht  well  be  expected  to  find  favour. 

On  the  adjoining  stand  is  one  of  the  Marconi  A\  ireless 
Telegraph  Co.'s  installations,  and  much  prominence  has  been 
.riven  to  the  utility  of  this  means  of  communication  as 
between  ordinary  cargo  vessels.  The  ^-kw.  pattern  is  erected 
in  a  space  which  illustrates  how  little  loss  of  cargo  room 
there  IS  required  for  the  installation  of  a  really  useful  service 
calculated  to  meet  all  the  requirements  of  the  ordinary 
cargo  steamer.  The  induction  coil  pattern  has  also  attracted 
much  attention,  and  in  respect  of  each  the  firm  has  h:ul 
several  inquiries.  Its  adaptation  for  use  on  tugboats  has 
iformed  the  subject  not  only  of  comment,  but  inquiry,  and 
th-  practical-minded  visitor  has  seen  great  possibilities  lu  its 
use  on  tugboats  on  a  coast  which  has  an  evil  reputation  lu 
times  of  stormy  weather.  In  another  regard  much  attention 
has  been  directed  to  wireless  telegraphy,  that  is  for  field  sets 
for  military  and  quasi-military  purposes. 

One  phase  of  the  domestic  use  of  electricity  to  which  very 
much  attention  has  been  given  is  its  employment  as  a  means 


of  cooking.  The  collection  of  appliances  is  very  complete, 
and  a  very  varied  display  is  the  result.  The  Ferranti  oven, 
with  its  two-heat  simmering  plate,  grill  and  single-heat  disks 
is  regarded  with  much  favour  :  and  the  disk  stoves  for 
boiling,  simmering  and  toasting  proved  their  adaptability. 
Simplex  Conduits,  Ltd.,  of  Birmingham,  also  are  exhibiting 
many  forms  of  cooker,  from  a  simple  electric  toaster  or  a 
kettle,  hot-plate  or  boiling  plate,  to  a  large  oven.  The  same 
firm  are  drawing  attention,  with  good  results,  to  the 
Brimsdown"Wirum"  lamps,  which  are  packed  m  a  novel 
carton  which  enables  hundreds  to  be  examined  without 
unpacking  and  in  a  very  short  space  of  time.  Other  firms 
contributing  to  this  excellent  display  are  Messrs.  Scholey  and 
Co.,  Johnson  et  Phillips,  Yeritys,  &c. 

To  show  the  process  of  electrical  cooking,  the  use  ot  the 
many  appliances  ready  to  hand,  and  the  economy  of  its  use,  the 
Newcastle-upon-Tyne  Electric  Supply  Co.  are  giving  frequent 
demonstrations  which  are  not  only  interesting  m  themselves, 
but  in  many  cases  prove  little  short  of  revelations  to  the 
visitors.  .  .  . 

It  has  been  a  sourc*  of  continual  surprise  to  many  visitors 
to  learn  how  readilv  electricity  can  be  converted  into  heat  for 
ordinary  heating  purposes,  but  in  scores  of  forms  illustrations 
are  being  given  of  this  use.  Mr.  F.  T.  Hanks,  of  Newcastle, 
has  the  "  Bastian "  heater,  which  is  manufactured  by  the 
London  Electrical  Trading  Co.,  and  this  compact  form  of 
heater  has  a  special  local  attraction,  as  the  spiral  wires  are 
enclosed  in  Vitreosil,  which  is  made  by  the  Thermal  Syndi- 
cate, at  Wallsend-on-Tyne.  These  heaters  form  but  one 
feature  on  an  attractive  stand,  which  includes  electric  speed 
indicators,  for  giving  the  speed  of  the  turbines  at  any  part  of 
the  vessel,  obviating  the  necessity  of  signalling  to  the  engine 
room  to  ascertain  the  speed.  The  display  of  the  colour- 
matching  lamp  has  also  proved  attractive,  and  led  to  business. 
The  Ferranti  disk  fire,  with  its  ornate  antique  copper  reflector, 
was  much  remarked  upon.  It  is  claimed  that  these  can  U- 
worked  locally  for  1  },d.  per  hour.  ,    ,  ■    ,  ,       j 

\  very  complete  exhibit  is  the  working  electrical  laundry 
of\he  Provincial  Laundries,  Ltd.,  Newcastle.  Here  are 
shown  the  whole  of  the  processes  —  except  the  mere 
washing  and  starching— and  for  each  operation  electricity 
is  utilised,  the  drying  ready  for  polishing  the  pohshiug  by 
a  rotarv  machine,  the  damping  along  the  middle  of  the 
collar  to  prevent  the  linen  breaking,  and  the  shaping  of  the 
collar  ready  for  use.  Then  there  are  shown  various  species 
of  electric  irons   suitable  for   different   classes   of   laundry 

^°In  an  opposite  corner  of  the  hall  is  another  stand  which 
has  a  ^-reat  attraction  for  a  certain  section— an  electrical 
nursery.  The  little  one-s  cot  is  gently  rocked,  the  food  is 
maintained  at  a  suitable  heat  for  use,  the  place  is  warmed 
and  lio-hted,  and  baby's  clothes  are  warmed,  all  with  the  aid  ot 
H  little  electricity.  It  forms  altogether  a  good  commentary 
upon  the  manner  in  which  this  new  agency  may  enter  into 
the  most  intimate  of  domestic  relations. 

The  many  modes  in  which  electricity  is  made  portable  are 
illustrated  in  many  ways,  a  striking  exhibit  being  the 
Edison  Storage  Traction  Co.'s  motor-car  (an  elegant 
vehicle,  which  locally  can  be  run  for  atjout  jd  per  mile), 
and  a  tradesman's  electric  "runabout,'  which  latter  is  to  be 
seen  in  the  streets.  The  Chloride  Electrical  Storage  Co., 
Ltd.,  have  had  many  inquiries  in  respect  of  their 
accumulators,  and  they  sho..-  a  battery  suitable  for  country 
house  lighting,  embodying  their  well-known  rosette  positive 
and  box  negative  with  wood  separators.  There  is  a  large 
show  of  Exide  and  Clifton  accumulators,  suitable  for  motor- 
cars, wireless  telegraphy  on  ships  and  yacht  lightmg. 

The  Float  Electric  Co.  are  showing  their  various  types  ot 
portable  lamps,  and  the  facility  with  which  these  can  be 
recharged  with  the  electrolyte  has  been  regarded  with  much 

^""Xthe  stand  of  Messrs.  E.  Bevan  &  Co.,  of  Newcastle,  there 
is  shown  one  use  to  which  their  portable  air-blast  plant  may  be 
put  The  exhibit  is  a  brazed  overhead  trolley  wire.  It 
was  brazed  with  the  Stellite  apparatus  and  then  tested  at 
Armstrong  College  under  a  tensile  stress  and  fractured  at 
1-8G  tons  ;  the  brazing  never  gave  way  Before  testing,  the 
diameter  was  §  in.  approximately,  and  ""^^r  the  strain  it 
tapered  at  the  centre  to  about  ,%  m.  where^it  broke  The 
apparatus  is  designed  for  producmg  gas  and  an  blast  to  be 
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delivered  in  nu  intense  flame  fi'ora  a  blow  pipe  burner,  and 
Ims  just  been  patented. 

A  good  deal  of  eunositv  and  interest  has  been  aroused 
by  the  Ozoiiuir  apparatus  shown  by  Messrs.  Roliert  Bowran 
and  Co.,  Newcastle.  The  fresh  invif;(iruting  air  produced  is 
so  distinctive  that  few  visitors  pass  without  an  inquiry. 

Apart  from  what  have  been  mentioned,  which  are  in  the 
main  the  more  popular  features  of  the  Exhibition,  there  are 
innumerable  stands  of  interest  to  those  concerned  with  the 
use  of  electricity  in  works,  and  in  its  application  to  industries 
{generally,  but  these  are  all  more  or  less  foreign  to  the 
primary  object  of  the  Exhibition,  which  is  the  illustration  of 
the  uses  of  electricity  for  domestic  purposes. 


INDIAN    NOTES. 


fl'liOM    (II  1!    .SPhX'IAL    COUUKSI'ONDENT.] 


Kultiil. — After  a  scries  of  delays  due  to  variuiis  causes, 
active  work  is  now  taking  place  on  the  Kabul  hydro-electric 
power  scheme.  Mr.  .Jewett,  who  is  in  charire  for  the  con- 
tractors, Messrs.  Osier,  Titd.,  has  receivcil  instructions  to 
proceed  with  all  possible  despatch,  and  he  has  been  supplied 
with  1(10  .\fghan  sap]K?r3  and  miners  to  push  on  with  the 
head  work,  dams  and  channel  at  .labal  Siraj.  Four  sub- 
stations will  be  built  between  this  jioint  and  Kabul  City,  in 
which  place  the  larger  ])ortion  of  the  transmitted  elec- 
trical energy  will  be  used  for  power  and  lighting. 

The  new  steam  plant  for  II. H.  the  Amir's  palace  is 
already  in  operation  under  the  charge  of  .Mr.  MalU'tt,  who 
has  lecently  been  a[)pointed  chief  electrical  and  mechanical 
engineer  to  the  Durbai.  In  spite  of  a  good  deal  of  local 
conservatism,  the  Amir  has  had  his  way,  and  a  new  era  may 
be  said  to  be  established  in  Kabul.  At  present  there  are 
four  electrical  engineers  and  three  mechanical  engineers 
busily  occupied  in  carrying  out  engineering  contracts  in 
different  parts  of  the  Amir's  kingdom.  ]?ridge-bnilding, 
road-making,  workshop  erecting,  and  electric  power  construc- 
tion are  all  in  active  ojieration,  and  in  a  few  years  Kabul 
promises  to  be  a  busy  industrial  centre.  Of  late  the  Amir  has 
taken  to  motoring  ;  his  practical  mind  soon  grasped  the  fact 
that  a  motor-car  would  bring  him  into  closer  personal  touch 
with  his  distant  districts  and  their  rulers,  and  it  is  characteristic 
of  the  Amir  that  strong  con\iction  was  soon  followed  by 
prompt  action.  Roads  had  to  be  made — the  engineering 
section  of  his  army  and  most  of  his  prisoners  were  put  to 
work.  Ri\ei's  had  to  be  crossed — contracts  for  bridges  soon 
followed. 

The  contracting  firms,  both  mechanical  and  electrical, 
who  are  at  present  carrying  out  this  work  have  served  him 
well  and  gained  his  confidence,  and  he  is  faithful  to  them  in 
turn  ;  and  as  no  travellers  are  allowed  into  Kabul  without 
his  permit,  it  is  extremely  difficult  for  outside  firms  to 
procure  work  there.  Catalogues  and  advertising  matter  are 
sent  in  voluminous  quantities,  but,  owing  to  one  cause  or 
another,  these  seldom  reach  the  right  quarter. 

Madras. — The  Electric  Supply  Co.  continue  to  extend 
their  mains,  with,  of  course,  a  consequent  increase  of  load  of 
both  lights  and  fans.  With  regard  to  the  latter,  local  wiring 
contractors  are  up  against  a  discouraging  problem  ;  for, 
because  of  the  competition  of  the  electric  lighting  company 
itself,  they  find  no  market  for  their  fans  at  present. 
Recently  the  supply  company  advertised  locally  that  they 
were  selling  2,000  Crompton  ceiling  fans  at  a  "  big 
sacrifice"  ;  in  fact,  at  less  than  cost  price,  in  order  to 
encourage  their  use.  It  is  generally  an  accepted  fact  that 
wiring  contractors  are  the  unpaid  commercial  travellers  of  a 
■  supply  company,  and  that  tlie  latter  are  as  a  rule  content 
with  selling  electric  energy  ;  but  things  are  done  differently 
in  Madras.  A  reason  for  this  method  of  procedure  might  be 
given.  The  Crompton  fan  is  a  good  one,  and  worthy  of  a 
better  fate  than  throwing  it  away  at  "  less  than  cost  price  ex 
godown." 

Delhi. — The  electrical  work  in  the  new  temporary  capital 
is  proceeding   rapidly.     A  large    secretariat  and  numerous 


bungalows  have  sprung  up  with  surprising  rapidity.  A  high 
compliment  has  been  paid  to  Mr.  Pitkeathly,  the  former 
Electrical  Inspector  to  the  I'nited  Provinces,  by  the  Govern- 
ment. For  his  splendid  work  at  the  Durbar  he  was  created 
a  Companion  of  the  Victorian  Order,  and  in  further  recog- 
nition of  his  great  organising  ability  and  his  powers  of 
quick  despatch,  he  has  been  selected  to  superintend  the 
carrying  out  of  the  new  temporary  Government  buildings. 

Indiiui  Industries  and  Power  says,  in  its  August  impression, 
that  "  There  is  much  dissatisfaction  among  firms  in  Bombay 
who  supply  electrical  plant  and  do  electrical  work,  at  the 
system  under  which  electrical  contracts  for  Go\ernment  are 
given.  It  is  a  general  practice  in  Government  departments 
to  put  contracts  involving  large  sums  of  money  out  to  judjlic 
tender."  For  some  reason,  this  practice  has  not  been 
invariably  observed  by  the  Electrical  Department  of  the 
P.W.D.  in  l?ombay,  it  being  a  well-known  fact  that  many 
large  electrical  contracts  have  been  privately  arranged,  and 
the  news  that  some  chosen  firm  is  carrying  out  a  certain  con- 
tract is  the  first  intimation  received  by  others  of  the  electrical 
profession,  who  would  only  be  too  willing  to  tender  if  invited. 
It  is  to  be  feared  that  Bombay  electrical  firms  are  not  the 
only  ones  who  suffer  this  unpleasant  ex|M;rience.  It  may  be 
said  to  obtiiin  in  Calcutta  as  well  ;  here  no  fewer  than  three 
large  Government  buildings  have  been  pra<'tically  banded 
over  to  firms  without  calling  for  tenders  in  the  usual  way. 
This  ia  a  reprehensible  practice  except  under  very  special 
conditions,  and  should  be  taken  notice  of  by  the  higher 
authorities  in  order  that  there  should  be  no  suspicion  of 
unfair  preference. 

Calcutta  Klertrir  Suiiplij  ^'o.— The  new  generating  station 
at  Cossipore  has  been  supplying  energy  to  the  mains  for  some 
weeks  back,  and  es'erything  is  working  admirably.  The 
increased  demand  for  energy  for  factory  purposes,  and  the 
necessity  of  centralising  the  several  smaller  power  houses, 
decided  the  supply  company  to  build  and  equip  an  entirely 
new  and  modern  station,  replete  with  machinery,  which  is 
the  last  word  in  electric  economy.  The  llogli  side  at 
Cossipore  was  chosen  because  land  was  cheaji,  plenty  of  con- 
densing water  is  available,  and  a  convenient  siding  for  coal 
was  close  by.  The  whole  supply  for  the  city  and  suburbs 
will  come  from  Cossipore  eventually,  and  the  several  present 
power  houses  will  become  transformer  stations.  Several  new 
transforming  stations  are  also  being  buUt  at  suitable  distri- 
buting centres  through  the  city. 

The  total  h.u.i-.  will  be  aljout  1?),000,  made  up  as 
follows  : — Three  :!,(iOO-h.p.  sets  and  three  smaller  units  of 
about  1,000  II. p.  each  ;  these  machines  are  of  the  mixed- 
pressure  turbine  type,  made  by  the  Oerlikon  Co.  Current 
will  be  generated  at  0,000  volts,  three-phase,  and  transformetl 
by  means  c)f  motor- generators  to  225  volts,  direct-current,  for 
lights  and  fans  The  condensing  plant  is  by  Messrs.  W.  II. 
Allen  iV  Co.,  Bedford.  The  boilers,  five  in  number,  each 
capable  of  evaporating  20,000  lb.  of  water  per  hour,  are  by 
the  Stirling  Co.  Several  boilers  from  the  existing  power 
houses  are  also  to  be  installed  when  convenient. 

The  main  switchboard  is  by  the  B.T.-H.  Co.,  Rugby,  as 
are  also  the  switchboards  in  the  sub-stations. 

For  the  new  scheme  about  (lO  miles  of  (ilover's  calile  has 
been  laid  :  this  brings  the  total  mileage  of  the  underground 
and  overhead  cable  to  about  400  miles  in  the  city  and 
suburbs.  The  total  cost  of  the  scheme  is  said  by  a  local 
paper  to  be  about  £400,000. 


Waste   Gas  from  Oil  Wflls.— For   several   years   the 

Pacific  Light  and  Power  Co.  has  used  the  waste  gas  on  property  in 
the  Salt  Lake  oilfield  for  pumping,  drilling  and  lighting,  but 
millions  of  cubic  feet  have  been  allowed  to  escape  into  the  air  and 
be  lost.  To  prevent  part  of  this  waste  two  gas  engines,  each  of 
250  H.r.,  have  been  installed,  nnd  a  steam  engine,  burning  gas 
underneath  its  boiler,  has  also  been  put  to  the  work  of  producing 
electric  power,  the  total  plant  giving  400  KW.  A  connection  has 
been  made  to  the  company's  power  cable  in  Los  Angeles,  and  if  the 
small  plant  proves  successful,  it  will  be  increased  a  hundredfold 
or  more.  The  gas  which  will  be  so  used  is  not  1  per  cent,  of  the 
supply  available  to  this  company,  and  there  are  scores  of  other 
large  sources  in  California. — Financifr. 
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HIGH-FREQUENCY    DISCHARGES    IN    HIGH- 
TENSION    TRANSFORMERS. 


Bt  a.  .t.  makower.  m.a. 


It  is  a  well-known  fact  that,  owing  to  the  capacity  of  th"? 
windings  of  high-tension  transformers,  a  breakdown  of  the 
insulation  between  the  windings  and  the  case  is  liable  to  set 
up  high-frequency  oscillations  of  a  destructive  nature  in  the 
transformer.  Whilst  these  facts  have  been  observed,  yet  it 
does  not  appear  that  any  measurements  ha\e  been  made  of 
the  oscillatory  discharges  so  produced.  The  following 
experiments  were  carried  out  with  the  object  of  gaining 
some  information  about  these  disch^irges. 

A  2-K.v.A.  40-cycle  oil-immersed  transformer  with  a  ratio 
of  100  to  4,000  volts  was  connected  to  the  supply  circuit 
and  a  short  air-gap  connected  between  one  end  of  the  high- 
tension  winding  and  the  case.  It  was  found  that  continuous 
sparking  was  set  up  across  the  gap  when  its  length  was 
reduced  to  about  1  mm.,  and  that  the  oscillation  frequency, 
measured  by  a  tuning  circuit  containing  a  variable  capacity, 
an  inductance  and  a  thermo-galvanometer,  and  loosely  coupled 
to  the  oscillating  circuit,  was  4,130,000  cycles  a  second. 
The  connections  are  shown  in  fig.  1,  in  which  w  represents 


Fig.  1. 

the  high-tension  winding,  c  the  case,  and  s  the  spark-gap. 
The  low-tension  winding  is  not  shown.  G,  L  and  k  are  the 
galvanometer,  inductance  and  variable  capacity  constituting 
the  tuning  circuit,  which  was  loosely  coupled  to  the  oscillat- 
ing circuit  by  m3ans  of  a  few  turns  of  wire.  In  order  to 
estimate  the  electrical  stresses  existing  between  the  different 
parts  of  the  transformer  before  the  sparking  takes  place,  the 
following  measurements  were  made  :  — 

The  capacities  between  the  various  parts  of  the  trans- 
former were  measured  by  charging  and  discharging  through 
a  calibrated  ballistic  galvanometer.  The  result  of  these 
tests  was  to  show  that  the  capacity  measured  between  the 
high-tension  winding  and  the  case  was  5,000  cm.  ;  that 
measured  between  the  low-tension  winding  and  the  case, 
3,1^)0  cm.;  and  that  measured  between  the  high-tension 
winding  and  the  case,  with  the  low-tension  winding  connected 
to  the  case,  7,400  cm. 

If  we  call  Kj  the  capacity  of  the  high-tension  winding  to 
the  case,  k^  the  capacity  of  the  low-tension  winding  to  the 
case,  and  k^  the  capacity  of  the  high-tension  to  the  low- 
tension  winding,  then  we  have — 


winding  and  the  case  about  1,430  volts.  It  will  thus  be 
seen  that  in  extra-high-tension  transformers  it  must  be  of 
great  importance  to  provide  very  good  insulation  not  only 
between  the  high-tension  windings  and  the  rest  of  the 
transformer,  but  also  between  the  low-tension  windings  and 
the  rest  of  the  transformer,  particularly  as  the  voltages 
between  the  different  parts  of  the  tiansformer  would  be 
very  greatly  increased  if  a  breakdown  between  any  two  parts 
were  to  take  jjlace  with  the  consequent  setting-up  of  high- 
frequency  oscillations. 

It  must  not  be  supposed  that  the  capacities  that  come 
into  question  for  the  high-frequency  currents  approach  the 
values  given  above,  as  the  high-frequency  oscillations  ai'e 
not  alile  to  penetrate  through  the  whole  windings.  It  is 
very  difficult  to  determine  the  values  of  the  capacity  and 
inductance  that  are  concerned  with  these  high-frequency 
oscillations  by  the  usual  method  of  adding  a  known  capa- 
city or  inductance  to  the  oscillating  circuit  and  noting  the 
change  of  frequency  of  the  oscillations  that  are  set  up, 
because  the  capacity  and  inductance  of  the  windings  are  not 
able  to  be  considered  as  lieing  connected  in  series,  owing  to 
the  fact  that  they  are  distributed  throughout  the  windings. 
However,  in  order  to  obtain  an  estimate  of  the  magnitudes 
concerned,  the  foUofliog  experiment  was  made  : — 

An  oscillating  circuit  was  energised  by  a  Poulsen  arc,  the 
frequency  of  the  oscillations  being  kept  constant.  To  this 
circuit  another  circuit  was  loosely  coupled  containing  a 
thermo-galvanometer,  a  capacity  K  and  an  inductance  l. 
When  tuned  so  as  to  resonate  to  the  primary  circuit,  it  was 
found  that  K  =  207  cm.  and  i,  =  72,100  cm.  The  capa- 
city was  now  removed  and  replaced  by  the  capacity  of  the 
transformer  by  making  connections  to  the  case  and  to  one 
end  of  the  high-tension  winding.  It  was  now  found  to  be 
necessary  to  insert  a  total  inductance  of  547,000  cm.  in 
the  secondary  circuit  to  retune  it  to  the  primary. 

Assuming  that  the  capacity  in  the  tuning  circuit  was  that 
of  the  high-tension  winding  of  the  transformer  to  case,  and 
that  the  inductance  of  that  circuit  was  mainly  contained  in 
the  capacity  L,  external  to  the  transformer,  we  find  that  the 
high-frequency  value  of  the  capacity  of  the  transformer 
winding  is — 

72.100  X  207        .,_  ., 

— =  2/-3  cm. 

547,000 

From  this  experiment  we  may  assume  that  the  capacities 
that  come  into  question  for  the  high-frequency  currents  are 
only  of  the  order  of  a  hundredth  part  of  the  values  measured 
by  the  ballistic  galvanometer. 

Oscillations  of  the  same  frequency  but  of  greater  power 
than  those  obtained  by  the  connections  as  shown  in  fig.  1 
were  obtained  by  the  connections  shown  in  fig.  2,  which 
shows  two  transformers  similar  to  the  one  previously  tested 
connected  with  their  low-tension  windings  in  parallel  on  the 


+ 


K,    +    K, 


=   5.000, 


"WVvwy<AVw 


"n-o.o—T 


Kj    + 


+  \ 

K,   +   K,  =   7,400, 

whence  we  obtain  K,  =  4,080  ;  K2  =  1,340  ;  K3  =  3,320  cm. 
When  the  transformer  was  excited  so  as  to  give  a  secondary 
voltage  of  4,000  volts,  it  was  found  by  means  of  an  electro- 
static voltmeter  that  the  potentials  between  the  free  ends 
of  the  high-tension  winding  and  the  case  were  2,250  and 
1,790  volts  respectively,  and  that  there  was  practically  no 
voltage  between  the  middle  point  of  the  high-tension  wind- 
ing and  the  case.  Thus,  before  any  oscillations  are  set  up 
the  full  potential  of  the  transformer  is  so  distiibuted  that  a 
strain  of  about  half  the  full  voltage  of  the  transformer 
exists  between  the  ends  of  the  high-tension  \sinding  and  the 
case  ;  this  same  strain  would  exist  along  the  path  formed 
by  the  capacity  of  the  high-tension  to  low-tension  windings 
in  series  with  the  capacity  of  the  low-tension  winding  to  the 
case,  and  so  the  strain  of  2,000  volts  would  be  distributed 
between  these  capacities  in  the  ratio  of  k^  to  K3.  Thus,  the 
voltage  between  the  high-tension  and  low-tension  windbgs 
would  be  about  570  volts,  and  that  between  the  low-tension 


mains  and  the.  high-tension  windings  interconnected  at  one 
point,  the  connection  between  the  high-tension  windings 
being  auch  that  the  voltage  between  the  free  ends  of  the  two 
high-tension  windings  was  the  sum,  and  not  the  difference, 
of  the  voltages  of  the  two  windings.  It  was  then  found 
that  sparks  of  more  than  a  millimetre  length  could  be  taken 
off  between  the  cases  of  the  two  transfoi  mers. 

Fig.  3  gives  a  resonance  curve  for  the  oscillations  set  up 
in  the  windings  of  the  two  transformers,  the  deflections  of 
the  thermo-galvanometer  in  the  tuning  circuit  being  plotted 
vertically  and  the  natural  frequency  of  the  tuning  circuit 
for  various  adjustments  of  its  capacity  being  plotted  hori- 
zontally. Applying  the  formula  of  Bjerknes  to  this  curve 
we  obtain  for  the  decrement  per  whole  period  of  the  oscilla- 
tion in  the  transformers  the  value  of  0'24.  after  allowing  a 
value  of  0-04  for  the  decrement  of  the  tuning  circuit. 

Thus  the  oscillations  set  up  in  the  transformer  windings 
are  only  slightly  damped.  They  are  remarkably  steady,  and 
on  this  account  very  useful  for  exijerimental  work  on  high 
frequency. 
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Oscillatoiy  iliHubai'f^es  ol'  the  same  Ireqiionoy  as  in  the 
above  cases  were  obtained  wbcn  the  connection  l)ctweeii  the 
high-tension  windings  of  the  transformers  was  reversed,  as 
shown  ill  (ig.  I,  and  the  spark-gap  removed  to  the  position 


as  shown,. between  the  cases  and  the  junction  point  of  the 
high-tension  windings. 

The  oscilhitions  prodnced  iu  a  lOjOOO-voIt  oil-immersed 
transformer  of  a  capacity  of  10  k.v.a.  were  investigated  by 
the  methods  described  above,  using  the  connections  of  fig.  1, 
and  violent  sparlvS  of  over  4  centimetres  length  were  observed 
to  pass  between  the  high-tension  winding  and  the  case.     The 


frequency  of  the  oscillations  was  much  higher,  being 
1 7,500,000  cycles  a  second,  and  the  logarithmic  decrement 
per  whole  period  was  found  to  be  0'48. 

The  above  experiments  show  that  if  high-tension  trans- 
formers are  not  designed  with  very  good  insulation  between 
the  windings,  and  between  the  windings  and  the  case,  brush 
discharges  may  easily  be  set  up,  which  may  cause  break- 
downs to  take  place  in  the  high-tension  or  even  in  the  low- 
tension  windings. 


DETERIORATION    OF    STORED    COAL. 


That  coal  deteriorates  very  seriously  when  stored  has  long-  been  an 
article  of  faith,  but  lately  there  has  been  a  considerable  disbelief  in 
this  waste.  It  is  certainly  true  that  Welsh  coal  put  aboard,  say,  at 
Port  Said,  has  a  very  inferior  appearance  at  times.  But  there  are 
not  wanting:  those  who  suggest  that  there  is  a  special  reason  why  a 
thousand  tons  of  coal  "  put  aboard  "  at  some  foreign  coaling  station 
gives  so  poor  a  performance  in  ship  mileage.  Possibly  this  old 
bogey  of  weathering  of  coal  has  been  raised  to  account  for  mileage 
not  run  by  coal  which  isn't  there. 

To  add  to  this  growing  doubt  of  deterioration  comes  now  a  paper 
by  the  U.S.A.  Bureau  of  Mines,  on  the  subject  of  weathering,  and  a 
fuller  bulletin  is  promised.  Many  industrial  undertakings  keep  in 
store  from  50,000  to  .500.000  tons  of  coal  for  long  periods,  and  the 
Bureau  of  Mines  has  often  been  asked  for  information  on  deteriora- 
tion and  spontaneous  firing  of  coal  in  store.  Meanwhile  this 
paper  comes  as  an  advance  guard.  Various  quotations  are  cited  as 
to  loss  of  calorific  value,  notably  Groves  and  Thorpe,  on  ''  Chemical 
Technology  of  Fuels,"  1889  edition:  "In  some  places  coal  is 
known  to  lose  50  per  cent,  of  its  heating  value  in  six  months." 
But  such  exaggerated  ideas  are  not  now  common. 

Of  certain  coals  tested  it  is  stated  that  though  several  evolved 
large  volumes  of  methane,  especially  soon  after  mining,  the  tested 
coals  lost  in  one  year  only  0' 16  percent,  of  their  calorific  value  from 
volatile  gas  escape.  Reference  is  made  to  an  English  dock  super- 
intendent, who  has  claimed  that  sea-immersed  coal  is  actually 
better  for  10  years'  submergence  by  I'S  per  cent.,  and  added  that  a 
strong  dose  of  salt  water  12  hours  before  using  coal  would  improve 
its  calorific  value  considerably. 


The  Bureau  chose  four  kinds  of  cual  for  expcTimeutation,  viz., 
New  River,  W.  Va.,  a  navy  coal  ;  Pocahontas,  \'a.,  a  steam  and 
coking  coal,  much  used  on  the  Panama  Canal  works  ;  Pittsburg,  a 
coking  and  gas  coal  ;  and  Sheridan,  Wyo.,  a  sort  of  black  lignite 
used  in  the  West. 

The  New  River  coal  was  submerged  in  wooden  boxes  in  50-lb. 
samples  crushed  to  t-in.  size,  at  three  navy  yards  under  different 
climatic  conditions.  Samples  of  300  lb.  of  the  same  lot  were 
exposed  in  the  open  air  both  indoors  and  outdoors  at  the  same  three 
navy  yards. 

The  Pocahontas  coal  was  exposed  at  Panama  in  a  pile  of 
IL'O  tons,  and  the  Pittsburg  coal,  as  run  of  mine,  in  5-ton  bins  out 
of  doors  at  Ann  Arbor,  Mich.,  and  in  300-lb.  barrels  in  fresh  water. 
The  lignite  was  stored  at  Sheridan,  as  both  slack  and  run  of  mine 
in  3-ton  and  li-ton  bins.  Except  the  pile  at  Panama  and  the  300-lb. 
open-air  piles  at  the  navy  yards,  sampling  was  done  by  re-handling 
all  the  coal  in  a  lot. 

At  Panama  a  10-ton  vertical  sample  was  removed  each  time,  and 
from  the  3001b.  piles  small  portions  were  taken  from  numerous 
points  in  each  pile.  No  tests  were  made  of  increase  of  friability 
or  of  slacking.  The  salt  water  samples  lost  respectively  O'S,  O'l 
and  00  per  cent.  The  fresh-water  sample  lost  nothing.  Period 
of  immersion  two  years. 

Coal  of  1  in.  exposed  indoors  lost  0'39  and  0'80  per  cent.  Other 
lo.sses  varied  from  Oil  to  I'So  ;  the  last  figure  was  for  outdoor 
exposure  at  Key  West,  I'la.,  uncovered.  Climate  clearly  has  an 
eflect.     The  big  pile  at  Panama  lost  only  03  per  cent,  in  a  year. 

The  Sheridan  coal  lost  from  3'19  to  5  26  per  cent.,  and  bins  15  ft. 
deep  lost  lialf  as  much  again  as  5-ft.  bins.  The  period  of  this  loss 
was  2  4  years. 

Thus  only  the  lignite  coal  suffered  over  2  per  cent,  of  loss. 

Water  sulimergence,  salt  or  fresh,  is  evidently  a  full  preservative. 
The  lumps  of  run  of  mine  coal  did  not  slack.  Crushed  samples 
deteriorated  more  than  run  of  mine.  The  gas  coal  lost  next  to 
nothing  by  a  year's  outdoor  exposure,  even  when  sampled  from  the 
upper  6  in.  of  the  bins. 

It  is  doubtful  if  the  value  of  submergence  is  worth  the  resulting 
loss  due  to  wetness,  but  water  storage  effectually  secures  coal  from 
spontaneous  firing,  a  point  rather  supererogatory,  by  the  way,  to 
mention. 

As  with  experiments  we  have  not  long  ago  referred  to,  it  was 
found  that  losses  from  heating  by  oxidation  were  worst  at  high 
temperatures.  Oxidation  is  thought  to  be  due  to  absorption  by 
un.saturated  compounds,  and  coals  already  high  in  combined  oxygen 
were  the  biggest  absorbers  of  that  gas. 

Small  heaps  of  coal  soon  dissipated  any  heat,  but  heat  accumu- 
lates in  densely-packed  large  piles. 

At  100°  C.  oxidation  proceeds  more  rapidly  than  dissipation,  and 
with  air  supply  there  is  soon  a  fire.  The  conclusion  is  that  spon- 
taneous combustion  is  the  result  of  slow  oxidation,  with  sufficient 
air  to  support  the  action  but  insufficient  to  carry  off  the  heat. 
Oxidation  depends  on  surface,  and  dust  mixed  with  lump  is  the 
worst  form  for  oxidation,  for  it  permits  air  to  gain  access  to  the 
large  surface  of  the  dust.  Thus  the  friability  of  coal  is  a  factor 
in  spontaneous  combustion,  for  it  promotes  dust. 

High  volatile  contents  does  not  in  itself  add  to  the  liability  to 
spontaneous  heating,  and  imjuiries  showed  that  the  "  smokeless  " 
coals  were  as  liable  to  it  as  the  more  bituminous. 

Curiously  enough,  coals  with  much  oxygen  in  their  composition 
are  greedy  for  more,  and  show  a  marked  tendency  to  spontaneous 
combustion.  Neither  sulphur  nor  moisture  can  be  regarded 
as  promoters  of  self-heating. 

Freshly  mined  coal  and  fresh  surfaces  are  most  prone  to  oxidise, 
and  after  a  time  surfaces  become  seasoned,  so  that  if  a  coal  has 
once  heated  and  it  is  re-handled  and  cooled  it  seldom  again  develops 
heat.  The  application  of  heat  naturally  favours  combustion,  and  it 
is  eaay  to  understand  that  bunkers  of  iron  above  |hot  boilers  will 
fire  somewhat  readily. 

The  general  conclusions  are  that  coal  should  not  be  piled  over 
12  ft.  deep,  or  so  that  any  part  is  more  than  10  ft.  from  an  air- 
cooled  surface ;  that  if  possible  only  screened  lump  should  be 
stored  ;  that  dust  should  be  kept  out  and  handling  minimised  ;  that 
fine  and  lumps  should  be  evenly  distributed  ;  that  the  store  should 
be  rehandled  and  screened  after  two  months  (presumably  only  one 
such  move  is  meant)  ;  that  external  sources  of  heat  be  avoided  ; 
that  coal  be  seasoned  six  weeks  before  storing,  and  should  not  be 
dry  and  wet  alternately,  and  air  should  not  be  able  to  enter  a  pile 
through  openings  round  foreign  objects  such  as  timbers  or  brick- 
work, or  porous  bottom  or  coarse  cinders. 

Pipes  for  ventilating  a  coal  pile  often  do  more  harm  than  good. 

Erom  all  that  has  been  published  of  late,  if  coal  does  seem  so 
very  bad  after  weathering,  it  is  due  to  slacking,  a  result  of 
friability,  which  will,  of  course,  make  it  more  difficult  to  bum.  It 
is  very  true,  however,  that  weathered  coal  has  a  shockingly  bad 
appearance,  but  then  it  is  by  no  means  the  case  that  the  bright 
bituminous  coals  raise  more  steam  than  some  of  the  dull  coals. 
Meantime,  there  appears  to  be  little  or  nothing  from  marine 
engineers,  who  ought  to  know  how  much  of  fault  should  be  debited 
to  the  weathering,  and  how  much  to  causes  only  hinted  at  with 
trepidation. 


Bristol  Electric  Lighting.— A  L.G.B.  inquiry  was  held 

on  September  19th  into  the  application  of  the  T.C.  for  a  loan  of 
1 6,646  for  electricity  purposes,  including  £3,785  for  a  motor- 
converter,  and  ,i;947  already  expended  on  mains.  There  was  no 
opposition. 
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NEW    PATENTS    APPLIED    FOR,     1912. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messbs.  W.  P.  Thoiown  &  Co., 
Electrical  Patent  Agents,  285,  High  Holbom  I^ndon,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  rnqumes  should  be  addressed. 


30,459.    "  Apparatus  for  audibly  indicating  changes  of  temperature."    F.  W. 
BaANsos.    September  9th. 
20  464     "  Thermal  switches."    A.  McPheesoh.    September  9th. 
aoisasl     "  Metallic-filament  electric    lamps."    H.  R.  Stevkms.    September 

20  557  "Method  of  electrolytically  refining  tin  and  like  metals."  G. 
MicHAin  and  B.  Delasson.    September  9th.    (Complete.) 

•W  560  "  Machine  for  preparing  the  current  conducting  wires  of  electric 
IgStX."  W.  E.  Lake.  (Fabrik  Elektrischer  Zander  G.m.b.H.  Germany.) 
September  Uth.    (Complete.) 

20  680.  "  Protective  attachments  for  telephone  mouthpieces  and  ear- 
pieces."'   8.  T.  RiCHABDSOs.    September  10th. 

20  596.    "Pyrometers."    (Addition  to  r,,3GJ  12.)    F.  Rogkks.    September  10th. 

2n'fi21  "Method  of  manufacturing  electric  incandescent  lamp  filaments." 
EM.  Bailev  and  H.  F.  McDo'.veix.    September  10th.    (Complete.) 

'mlW<)  "Electric  lamps  for  light  projections."  Compagnie  Geserale  oe 
pHoNor.RArHFs,  CiNZMATOGKAPHEs  ET  Appabeiis  de  PRECISION.  (Convention 
date  October  12th,  1911,  France.)    September  10th. 

20fi62  "Electric  motor  control  systems."  British  Thomson-Hodston 
Co!,'LTi.    (General  Electric  Co.,  United  States.)    September  10th. 

on  e,fa  "  Protective  devices  for  electric  circuits."  British  Thomson- 
HocsTON  Co  .  LTn.  (General  Electric  Co.,  United  States.)  Divided  Applica- 
tion on  16,708,12th,  July  Hth.    September  10th. 

20  671  "Appliance  tor  holding  and  supporting  telephone  receivers  and 
combined  receivers  and  transmitters."  A.  H.  Tuixett.  (Convention  date. 
November  2nrt,  1911,  Australia.)    September  10th.    (Complete.) 

90744  "Systems  of  electric  motor  control."  British  Thomsos-Hocston 
Co.,'ltd.    (General  Electric  Co..  United  States.)    September  11th. 

20,768  "  Starter  for  induction  motors  with  wound  rotors."  R.  C.  Watsos. 
September  12th. 

20  770  "  Water  and  damp-proof  insulating  or  non-msulalmg  boot-socks. 
A  ToLHirSES.    September  12th.    (Complete.) 

20  775.  "  Electrical  terminals."  H.  G.  LoXGFORn  &  W.  A.  Clark,  tradmg 
as  Sphinx  Manufacturing  Co.    September  lath. 

20  776  "  Cable  connectors  to  electrically-heated  laundry  and  similar  irons. 
G.  H.  Collins  and  H.  F.  Collins.     September  12th. 

20.800.    "  Electric  lighting  lamps.'    V.  Bridgilin.     September  l-2th. 

2o'805'  "  Flexible  metallic  clip  for  attaching  and  detaching  shades,  shade- 
holder*'  advertisements,  decorauons,  protectors  and  the  like  to  or  from  electric, 
eas  oil  or  vapour  lamps,  and  other  devices  that  may  oe  used  for  the  purpose 
of  illumination."    F.  Parks.    September  12th. 

20,f22.    "  Electrical  resistances."    E.  J.  Hakman.    September  12th. 

20828!    "  Commutators  for  electric  motors."    W.  H.  Scott.    September  I2th. 

aoW"  "  Steam  controUers."  Bergmank-Elektkicitats-Werke  Akt-Ges. 
(Convention  date,  October  26th,  1911.)    September  12th. 

20  849  "Alternating-current  commutator-motors."  British  Thomsoh- 
HocsTON  Co.,  Ltd.  (Allgemeine  Elektricitats  Ges..  Germany.)    September  12th. 

20,673!  "Telephone  apparatus."  M.  C.  Conner  and  A.  R.  Kahl.  Sep. 
tember'l3th.  „      -nr     u 

20,887.  "  Alternating  current  signalling  csystem  for  railways.  W .  H. 
Dammond.    September  13th.  „      ,     „    . 

on  ma  "Electric  lampholder  affording  an  easy  method  of  affixing  and 
removing  glass  shades  and  the  like."  M.  G.  Roberts  and  A.  W.  Gale. 
September  13th.  ,  .  ., 

<x\mi  "Device  for  controlling  electric  circuits  in  a  deternuned 
order." '  Siemens  Bros.  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.) 
September  13th. 

90  riQfl  "  Electromagnetic  clutohes."  "  Vclcas  Maschinknfabeiks  Aht.- 
Ges!    ("convention  date,  October  20th,  1911,  Austria.)    September  13th.    (Com- 

20,93-2.    "Incandescent  lamps."    H.  E.  Dolphin.    September  13th. 

9/l'<u^  "  Switching  apparatus  for  interconnecting  the  lines  of  an  automatic 
telenhone  system."  Western  Electric  Co.,  Ltd.  (Telephon  Apparat 
Fab?ik  E    Zwietusch  &  Co.   G.m.b.  H„  Germany.)    (Divided  application  on 

21  269 '  11  September  26th.)    September  18th. 

20  944.  "  Switching  apparatus  for  interconnecting  t^e  lines  of  an  antomatio 
teSone  system."  Western  Electric  Co.,  Ltd  (Telephon  Apparat  Fabrik 
E  Zwietusch  4  Co.  G.m.b.H.,  Germany.!  (Divided  appUcation  on  21.2o9/ll 
September  26th.)    September  13th. 

on  q4=i  "  Switching  apparatus  for  interconnecting  the  lines  of  an  automatic 
teleohone  .ystem."  Western  Electric  Co..  Ltd.  (Telephon  Apparat  Fabrik 
E.  Zw^etusch  &  Co.  G.mb.H.,  Germany.)  (Divided  appUcation  on  21,2o9,ll 
September  26th.)    September  13th. 

on  (146  "  Switching  apparatus  for  interconnecting  the  lines  of  an  automatic 
telephone  system."  Western  Eleciric  Co.,  Ltd  (Telephon  Apparat 
Fabrik  E.  Zwietusch  i  Co.,  G.m.b.H.,  Germany.)     (Divided  apphcation  on 

21  259  11  of  September  26th.)    September  13th. 

on  <W1  "  Switching  apparatus  for  interconnecting  the  lines  of  an  automatic 
telenhone  system."  ^  Western  Electric  Co  ,  Ltd.  (Telephon  Apparat 
Fabrik  E.  Zwietusch  &  Co.,  G.m.b.H.,  Germany.)  (Divided  application  on 
21  259  11  of  September  26th.)    September  13th. 

20  950.  "Apparatus  for  the  electrical  treatment  of  gases  and  vapours." 
W.  T.  HoolNAQLE.    September  13th.     (Complete.) 

inine,  "Automatic  device  for  reserving  one  or  more  electric  motors  for 
ooeratine  tanning  tubs." .  Herrenscbmidt  &  Co.  (Convention  date,  October 
18th,  1911,  Germany.)    September  14th.    (Complete.) 


Sparking  PtcGS.    G.  Nagel.    27,150.    December  4th.    (December  6th,  1910.) 
Series  Systems  of  Incandescent  Lasip  Lighting.    E.  Booth  and  N.  R.  Booth. 

27,862.    December  12th. 
Electric  Fuses.    O.  L.  Peard.    28,872.    December  21st. 
Sparking  Regulator  for  Inteenal-Comrcstion  Engines.    G.  W.  Hutchinson. 

8,20s.    April  1st.    (September  26th,  1911.) 
Trolleys  OR  Collectors  for  Electricitt.    L.J.Tetlow.    19,046.    August  24th. 
Electric  Braking  Mechanism.    K.  Briill.    19,097.    August  25th. 
Magneto-Electric    Machines    for    Comeined    Ignition    and    Illcmisatino 

Pcrposes  on  Motor  Road  Vehicles.    F.  R.  Simms  and  Simms  Magneto  Co. 

19,122.    August  25th.    (Cognate  application,  24,761  of  1911.) 
Electric  Motors  SmTABLE  for  Display  Advertising  and  ths  like.    A.  C. 

Harris.    19,268.    August  29th. 

.\PPARATU8  FOR  ELECTRICALLY  OPEB.ITING  AND  CONTROLLING  PlASIBO  MACHINES 

AND  THE  LIKE  RECIPROCATING  TooLs.    Lancashire  Dynamo  and  Motor  Co. 

and  A.  P.  Wood.    19,615.  .  September  4th. 
Apparatos  for  Electrically  Controlling  Planing  Machines  add  the  lii^ 

Reciprocating  Tools.    Lancashire  Dynamo  and  Motor  Co.  and  A.  P.  Wood. 

19,616.    September  4th. 
M.1GNETIC  Separation  of  Ores.    J.  S.  Dalgleish.    19,678.    September  4th. 
Method  of  and  Means  for  Voltage  Regulation  ra  Stage  Transformers.    R. 

Ricbter.    20,302.    September  13th. 
Telephone  Installations.    W.  E.  Lake.    (Firm  of  Gustav  A.  Meyer-Henniger.) 

20,620.    September  18th. 
Articles  made  of  Silica  Glass  and  Requirino  Leading-dc  Wirks  Combised 

Therewith.    H.  A.  Kent.  H.  G.  LaceU  and  Silica  Syndicate,  Ltd.    24.483. 

November  3rd, 
Electric  Couplings.    J.  E.  Michler.    24,532.    November  4th. 
Circuit  Connection  foe  Private  Telephone  Installations  Connected  to 

Telephone  Exchanges.    Siemens  Bros.  A  Co.     (Siemens  &  Halske  Akt.-Ges.) 

24.807.    November  7th. 
Process  for  the  Magnetic  Preparation  or  Oiling  or  Ores  oh  the  likb,  ant> 

Apparatus  Therefor.    Murex  Magnetic  Co.  and  A.  A.  Lockwood.    35,BtiH. 

November  14th. 


PUBLISHED    SPECIFICATIONS. 

<-.     ■      ^t  ««.,  nf  tho  Snecifications  in  the   following  list  may  be   obtained 
^"P'oTlSLs^i  IvI^^P.  IhompIon  I  Co.*  285,  HighWrn,  W.C.  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (m  stamps). 

1911 

ARC  Lamps.    G.  E.  Tate  and  F.  0.  Monkhouse.    19,812.    August  29th. 

The  CONJUNCTION  of  Cords  or  Wires  with  Electrical  Apparatus.    G.  bt.  J. 

Day.    20,342.    September  14th. 
Electric  Shadk-Carrier  TONGS.    J.  Ball.    ^O-'"*-    September  19th 
Electrical  Heating  or  Cooking  AppaR-^tts.    L.  Newitt  and  F.  P.  Fletcher. 

24,017.    October  30th.  .  t  „,       w 

ELECTRICALLY-OPERATED   Portable  Va^um   cleaners   A^D   THE    Like      W, 

Schmahl  and  Magic  Appliances,  Ltd.    24,668.    November  btn 

H..LDERS   FOE  INCANDESCENT  ELECTRIC  LAMPS.     J.  Sax  &  Co.  and  F.  H.  Colhs, 
26.601.    November  28th. 


1912. 

OlLIMMEBSED   ElECTBIC.\L  SWITCHES    AND    CiRCUIT-BREAKEBS.     H.    R.    Schult?.. 

830.    Januarv  4th. 
Electric  Condensers  and  Artificial  Line.    A.  Mnirhead  and  Mnirhead  and 

Co.    1,626.    January  aoth. 
Means  for  Heating  Liquids  by  the  Aid  of  Electbicitt.    C.  W.  Haftety. 

2,063.    January  25th.    (February  leth,  1919.) 
Process  for  Electro-plating  Non-conddctiho   Articles.     A.  Frei.     S.S66. 

Februarv  10th. 
Electric  Flash    Signalling   Apparatus   fob    Military,    Naval   and    other 

Purposes.    J.  N.  Inglis.    3,686.    February  13th. 

ELECTRICALLY-HE.tTEn   CloTHES   OR   PORTIONS   OF   CLOTHING.      A    Pollak.     4,851. 

Februarr  27th.    (March  17th,  1911.) 
Controlling  Means  fob  Electric  Cooking  Apparatus.    R.  Haddan.    (Cope- 

ni.in  Electric  Stove  Co.)    5,9t>7.     (Divided  apphcation   on  2,201  of  1911. 

October  6th.)    March  9th. 
Sparking  Plugs.     I.  Koutkine.    6,062.    March  11th. 
Driver's  Brake  Valves  for  Electrically  and  PSBUMAtic ally- controlled 

Compressed-air  Brakes.     W.  Hildebrand  and    Knorr-Bremse   Akt..Ges. 

6,116.    March  11th. 
Portable  Electric  Battery  Lamps.    B.  Pordes.    11,372.    May  IStb. 
Arc  Lamps.    Koning  ft  Mathieson  Akt.-Ges.    15,281.    July  1st.    (August  12tli, 

Socket  Terminal  foe  Electric  Conductors.    R.  Bosch  (Firm  of).    15,836. 

July  6th.    (April  3rd,  1912.) 
Method  of  Connections  for  Eliminating  the  Influence  of  the-.Tempebatube 

ON    THE    CUBBEST    StBENGTH    OF    A    RESISTANCE      THE    MAGNITUDE    OF    WTHCH 

Lncreases    with    the    Temperature.      Fried.    Krupp    Akt.-Ges.      3,107. 
February  7th.    (March  4th,  1911.) 
Electric  Storage  Battebt  Plates.    A,  Ricks.    4,843.    February  27th.    (Jane 

13th.  1911.)  ^  TAT 

Acoustic  Tubes  Applicable  fob  Use  with  Telbphone  Recbivebs.    D.  A.  L. 

Struxiano.    6,262.    March  13th. 
Automatic   .and    Remi-Auiomatic    Telephone    Exchange    Systems.      F.    K. 

McBerty.    8,573.    April  llth.    (July  27th.  1910.)    (Divided  apphcation  on 

17,211  of  1911,  July  2Ith.)  t,  ,^  ,-  J- 

Automatic  Brakes  for  ELECTmc  Tbamcaes  and  the  like.    Count  F.  C.  \  .  m 

CastcUetto.    9,466.    April  22nd.    (April  22nd,  1911.) 
Electrically-Heated    OraNS.     Veritys,    Ltd.,    and   W.    G.   Pipkin.     10,009. 

Api-U27th.  .    „  ,  , 

Automatic  Telephone  Systems.    Siemens  Bros.  4  Co.    (Siemens  &  Halske 

Akt.-Ges.)    10,539.    May  3rd. 


Liffhtnina:  Protection  for  Transmission  Lines.— A 

recent  report  on  the  general  practice  in  transmission  systems,  pre- 
sented at  the  convention  of  the  Ohio  Electric  Light  Association, 
stated  that  the  ideal  construction  for  overcoming  the  dangerous 
effects  of  lightning   is   the  placing   of  the   ground  wires  at   the 
hi'^hest  point  of  the  poles,  and  also  placing  aluminium  cell  arresters 
at'^both  ends  of  the  line  and  in  the  centre.     In  diacussmg  this  phase 
of  the  report,  Prof.  F.  C.  Caldwell,  of  the  Ohio  State  University, 
made  some  interesting  observations.     He  attributed  the  faUnre  of 
lightning  arresters  to  prevent   discharges   from   the   line   in  their 
immediate  vicinity,  to  the  presence  of  nodes  or  points  of  no  vibra- 
tion in  the  line.     To  illustrate  this  point  he  drew  comparison  with 
the  vibration  of  a  string  of  a  musieal  instrument  ;  the  string  may 
vibrate  as  a  whole,  the  greatest  vibration  occurring  in  the  middle, 
or  it  may  vibrate  in  two  parts,  in  which  case  there  is  a  point  of  no 
vibration  at  the  middle.     In  this  case  the  string  may  be  held  at  the 
middle  without  affecting  the  vibration.     SimUarly,  if  the  lightning 
arrester  is  placed  at  one  of  the  nodes  on  the  transmission  line  there 
may  be  no  tendency  for  a  discharge   through  it,  although  high 
potentials  and  discharges  may  develop  at   a   comparatively  short 
distance  from  it.     The  one  difficulty,  as  pointed  out  by  Prof.  Cald- 
well is  in  determining  the  probable  location  of  these  nodes,  so  that 
the  arresters  may  be  placed  accordingly.     However,  if  inductance 
is  inserted  in  the  line  by  the  introduction  of  a  solenoid,  and  several 
gaps  are  tapped   along   the  coil,  the  probability  of  all  the  gaps 
coming  at  nodes  wiU  be  very  small,  especiaUy  as  each  turn  woula 
correspond  to  a  considerable  length  of  line  in  its  effect  on  the  wave 
of  lightning  discharge.— Pii»«'-. 
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Cimiti'; 


A  WKEK  has  now  passed  Bince  the  conclusion  of  the  West 
Ham  Conference  of  the  Municipal  Tramways  Association,  the 
delegates  to  whiili  will  doubtless  ere  this  have  resumed  their 
accustomed  chairs  by  their  own  firesides. 

Not  much  of  strictly  engineering  interest  was  included 
in  the  business  of  this  year's  Convention,  except  the  impor- 
tant contribution  on  the  subject  of  corrugation  contained 
in  the  interim  report  of  the  Corrugation  Committee,  to 
which  we  refer  elsewhere  in  tiiis  issue,  and  the  visits  to  the 
instructive  little  exhibition  of  modern  tramway  appliances 
and  material  which  is  now  such  an  attractive  feature  of  these 
Ci  inventions.  Yet  these  annual  reunions  afford  a  valuable 
insight  into  the  general  Etate  of  mind  of  the  municipal 
tramway  fraternity,  which,  after  all,  exercises  paramount 
influence  on  the  street  traffic  problems  of  Great  Britain. 

In  view  of  this  fact,  which  cannot,  we  think,  be  reason- 
ably disputed,  it  is  surprising  and  even  regrettable  that  the 
spectre  of  the  motor-'bus  should  have  so  frequently  in- 
truded at  meetings  mainly  composed  of  provint.'ial  tramway 
men,  who  have  really  little  to  fear  from  such  a  competitor. 
For  brief  reflection  will  show  that  the  London  area  and 
its  street  traffic  problems  have  no  counterpart  in  provincial 
centres  of  population,  where,  moreover,  the  Coriwrations, 
unlike  the  London  boroughs,  are  in  the  happy  position  of 
being  able,  in  any  event,  to  control  the  vehicular  traffic  in 
their  own  streets. 

Amidst  the  mass  of  contrary  opinion  to  which  the  situation 
in  London  has  given  rise  in  the  extremist  Press  of  the  metro- 
polis, one  welcomes  the  sane  and  reasonable  views  of  one  paper 
— the  PaU  Mall  GazHle — which  says,  in  a  recent  editorial, 
that  "  the  tramway  has  certain  merits,  which  it  will  take 
long  for  any  other  species  of  street  travel  to  emulate.  Its 
steady  running  and  its  excellent  lighting  are  comforts  to 
which  the  Londoner  who  has  to  make  long  daily  journeys 
cannot  be  insusceptible.  But  the  motor-'bus  has  the  advan- 
tage of  being  able  to  cover  territory  from  which  the  antiquity 
of  our  street  planning  debars  the  access  of  tramlines,  and  it 
is  hard  to  think  of  what  the  metropolis  would  do  to-day  if 
its  ministrations  were  suddenly  brought  to  an  end.  In  short, 
we  require  both  facilities,  and  all  outstanding  questions  of 
conditions  of  running  and  contributions  to  street  main- 
tenance are  of  a  plain  business  character,  which  gives  no 
legitimate  outlet  for  passion.'" 

The  position  could  not  be  more  clearly  stated  ;  tramways 
in  the  principal  city  and  West  End  thoroughfares  are 
almost  unthinkable,  while  the  nearest  alternative — shallow 
tramways  under  the  roads — suffers  from  objections  on  the 
score  of  cost  and  inconvenience,  as  compared  with  the 
surface  vehicle,  which  caters  for  the  roadside  passenger. 

While  certain  Xorth  and  South  connecting  routes  through 
the  City  may  be  a  technical  necessity  for  the  L.C.C.  tramways, 
it  must  be  remembered  that  this  system  is  already  weighed 
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down  with  unremuneiative  capital  expenditure  to  an  extent 
probably  unequalled  the  world  over,  and  that  notwithstanding 
this  it  would  probably  have  been  financially  prosperous  if  it  had 
been  run  on  naore  businesslike  and  less  philanthropic  lines. 

Had  this  been  the  case,  it  is  likely  that  the  advent  of 
the  motor-'bus,  except  as  regards  its  effect  on  road  mainten- 
ance, would  have  been  regarded  with  equanimity. 

The  question  of  increased  road  maintenance  is  another 
thorny  problem  which  some  people  would  apparently  prefer 
to  treat  as  being  confined  to  the  tramway  and  omnibus. 

It  is  estimated  that  the  London  road  authorities  already 
filch  the  equivalent  of  some  £120,000  per  annum  from  the 
tramway  authorities  in  respect  of  road  maintenance,  the 
greater  part  of  which  should  legitimately  fall  on  other 
shoulders,  while  the  omnibus  companies  pay  something  like 
£40  per  annum  per  vehicle  in  taxation,  none  of  which 
apparently  finds  its  way  to  the  maintenance  of  the  roads 
used  by  them,  and  the  pros  and  cons  of  these  two  cases  arc 
discussed  without  reference  to  the  general  growth  of  heavy 
vehicular  traffic  all  round,  and  the  unsuitability  of  the  roads 
of  10  years  ago  for  the  traffic  of  to-day. 

While  it  is  quite  evident  that  the  tramways  are  unfairly 
taxed  for  road  maintenance  in  comparison  with  other  forms 
of  traflBc,  it  is  equally  clear  that  the  problem  of  road  main- 
tenance teems  with  as  many  difficulties  as  the  traffic  problem 
with  which  some  people  are  Ln  the  habit  of  confusing  it. 


Unity 
House. 


We  have  frequently  had  occasion  in 
these  columns  to  inveigh  against  the 
methods  of  the  more  militant  among  Trade 
Unionists.  Fundamentally,  the  be-all  and  the  end-all  of  their 
existence  appears  to  be  to  wage  perpetual  war  against  all  that 
is  included  in  the  word  Capital,  and  to  teach  the  worker  to 
feel  that  Capital — represented  by  the  employer — is  his 
hereditary  enemy.  Another  great  principle  of  iTrade 
Unionism  appears  to  be  "  work  for  all " — not  work  and 
reward  according  to  merit  and  ability,  but  work  for  all. 
Your  Labour  leader  does  not  hold  with  the  doctrine, 
"  To  each  according  to  his  sacrifice  "  ;  "  To  each  according 
to  his  need  "  is  a  much  more  attractive  formula  to  him 
whose  need  is  very  great  and  capacity  for  work  very  small. 

So  long  as  the  strike  is  used  as  a  weapon  against  the 
capitalist,  and  so  long  as  the  "  picket  "  is  posted  to  aid  in 
the  prosecution  of  an  ordinary  strike,  both  strike  and  picket 
are  popular  amongst  the  votaries  of  labour  ;  but  it  is  a  little 
awkward  when  a  Trade  Union  is  the  employer.  Yet  pickets 
have  recently  been  placed  at  the  door  of  one  of  the  largest 
Trade  Unions  in  England,  for  the  purpose  of  enforcing  a 
demand  for  Trade  Union  wages  !  The  story — which  has 
recently  been  fully  told  in  the  columns  of  the  daily  papers — 
is  very  simple.  The  Amalgamated  Society  of  Railway 
Servants  engaged  14  men — themselves  railway  servants — to 
act  as  clerks  to  assist  in  the  labour  imposed  upon  the  Society 
by  the  Insurance  Act.  These  men  were  offered  30s.  a 
week.  They  demanded  the  Trade  Union  rate  for  clerks, 
namely,  35s.  This  was  refused  on  the  express  ground  that 
the  men  were  not  worth  more  than  30s.  All  the  men  were 
members  of  the  Amalgamated  Society  ;  two  of  them  were 
branch  secretaries.  Incensed  at  their  conduct,  the  head 
office  demanded  their  expulsion,  whereupon  they  proceeded  to 
picket  Unity  House,  in  order,  we  suppo.se  (to  use  the  language 
of  the  statute),  to  "  communicate  information  "  to  persons  who 
might  apply  for  the  lucrative  office  of  clerk  !  The  quarrel 
resulted  in  the  Society  advertising  for  clerks  at  35s.,  making 
it  a  condition  of  employment  that  they  should  join  the  Amal- 
gamated Society  as  members  of  an  approved  society  under 
the  Insurance  Act.  It  might  be  mentioned,  in  passing,  that 
to  make  it  a  condition  of  employment  is  contrary  tg  the 
regulations  of  the  Commissioners,  and  the  Amalgamated 
Society  has  itself  protested  against  an  attempt  at  com- 
pulsion on  the  part  of  a  railway  company  ! 


If  anything  were  calculated  to  shake  the  confidence  ol' 
the  working  man  in  the  methods  of  Trade  Unionism,  this 
simple  story  ought  to  be  sufficient.  They  now  have  an 
opportunity  of  seeing  their  own  weapons  turned  against  them- 
selves in  the  capacity  of  employers.  Those  who  run  the 
Amalgamated  Society,  with  a  creditable  business  instinct,  do 
not  see  why  358.  should  be  paid  for  what  ought  to  be  done 
for  30s.  They  have  sought  to  disregard  the  minimum  wage 
fixed  by  another  Union.  Can  they  hereafter  be  heard  to 
complain  if  employers  make  the  same  reasonable  protest 
against  payment  of  enhanced  wages  to  railway  servants  ? 

John  Stuart  Mill,  whom  we  have  quoted  with  advantage 
on  many  recent  occasions,  stated  in  his  "  Principles 
of  Political  Economy  "  (Book  V,  Chap.  XI,  par.  3)  that 
"  Experience  proves  that  the  depositories  of  power,  who  are 
mere  delegates  of  the  people,  that  is  of  a  majority,  are 
quite  as  ready  (where  they  think  they  can  count  on  popular 
support)  as  any  organs  of  (oligarchy,  to  assume  arbitrary 
power,  and  encroach  unduly  on  the  liberty  of  private  life." 
The  "  popular  support,"  upon  which  the  rulers  of  Uuityllouse 
thought  they  could  rely  was,  of  course,  the  support  of  the 
members  of  a  Union.  "  This,"  they  said,  "  is  a  matter 
which  touches  the  pockets  of  our  members.  We  must  study 
economy  in  the  management  of  the  affairs  of  the  Union,  or 
we  shall  run  grave  risks  of  being  supsrseded."  Ry  an 
accident,  their  sweating  methods  have  in  this  instance  been 
dragged  into  the  light  of  day.  It  is  no  very  large 
assumption  that  similar  forms  of  economy  are  practised  by 
other  Unions  who  own  palatial  offices  in  various  parts  of  the 
country. 

We  have  always  had  it  in  the  back  of  our  minds  that  the 
working  man  is  ready  and  willing  to  drive  a  good  bargain 
if  he  has  the  power  to  do  it. 

All  the  cruel  words  which  have  been  uttered  with  regard 
to  the  capitalist  during  the  last  10  years  may  now  be  applied 
to  those  in  power  at  "  Unity  House."  These  men  who  are 
content  to  dislocate  the  entire  railway  traffic  of  the  country 
because  one  mileman  on  a  branch  railway  is  paid  less  than 
the  Trade  Union  rate  of  wages,  decline  to  pay  a  clerk  35s. 
a  week  for  the  very  extraordinary  reason  that  he  is  not 
worth  more  than  30s. 

They  seem  to  scatter  consistency  to  the  winds  ;  at  any 
rate,  the  incident  bears  witness  that  the  Trade  llnion  leaders 
will  not  be  consistent  unless  it  happens  to  suit  their  policy 
for  the  moment.  Theirs  appears  to  be  the  consistency  of 
one  "  Gineral  C,"  of  whom  James  Russell  Lowell  wrote  : 

Gineral  C.  is  a  dreffle  smart  man  ; 

He's  ben  on  all  sides  thst  grives  place  or  pelf  ; 
But  consistency  stOl  was  a  part  of  his  plan. 

He's  ben  true  to  one  party,  an'  thet  is  himself. 


Employees  and  employed  are  constantly 

Notice  to       troubled  with  the  question — What  notice 

Terminate  a     ^^^^^   ^^      -^^    -^^   ^^,^^^  ^  termmate  a 

Contract  of  ^      ,     %  ■      -,       a       ^-  t 

Service.         contract     of     service .''       Sometimes,     of 

course,  the  matter  is  set  at  rest  by  the 
agreement  between  the  parties :  but  it  more  frequently 
happens  that  such  a  calamity  as  a  dismissal  is  not 
contemplated  when  the  service  commences.  A  case  in  the 
City  of  London  Court,  of  which  we  published  a  report  last 
week,  shows  the  uncertainty  there  is  on  the  subject.  A 
man  had  been  employed  in  March,  1912,  as  a  traveller  in 
electric  supplies.  He  was  to  be  paid  35s.  a  week,  with 
7s.  6d.  for  daily  expenses,  and  third-class  railway  fares,  and  to 
receive  a  commission  of  l;j  per  cent,  on  business  done.  He 
was  dismissed  on  a  week's  notice  in  May.  He  now  claimed 
damages  for  wrongful  dismissal,  asserting  a  right  to  three 
months'  notice,  and  saying  that  there  was  a  custom  in  the 
electrical  trade  to  this  effect.  The  jury  were  unable  to 
agree  as  to  the  custom,  but  expressed  the  view  that  the 
plaintiff  should  have  sLx  weeks'  notice.  It  may  be  mentioned 
that  if  a  litigant  places  reliance  on  a  custom,  he  must  be 
prepared  to  show  that  such  a  custom  is  universally  known 
and  recognised.  For  instance,  a  domestic  servant  is  entitled 
by  custom  to  a  month's  notice.     We  confess,  however,  that 
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we  lm\e  never  liennl  of  iiny  cusloni  wliit'li  prescribes  that  a 
triivcller  in  fittin<;s  is  ctitilled  to  three  months'  notice. 
From  the  point  of  view  of  an  emjiloyer  wlio  mififht  be 
siuldicd  with  a  man  who  was  iiltoficther  inetlicicnt,  such  a 
custom  would  be  irksome  in  the  extreme,  and  he  would, 
doubtless,  take  stc]is  to  guard  against  it  in  his  written 
agreement. 


fiovf 
/enlanil 


In  a  recent  issue  of  the  Ei.kctricaJj 
Kkvihw  we  referred  to  certain  new  con- 


p    J  .   .»  ditions  which  were  being  formulated   by 

the  Australian  Government  for  the  regula- 
tion of  the  adjudication  of  tenders  received  for  (lovernraent 
work  and  supplies.  It  will  be  remembered  that  the  chief 
effect  of  these  new  conditions  was  to  establish  ^s  a 
principl"  preference  to  Uritish  tenders,  as  against  those  of 
foreign  firms.  It  is  with  considerable  satisfaction  that  we 
now  note  that  conditions  which  will  have  a  similar  effect  are 
to  be  introduced  in  New  Zealand.  On  another  page 
(sec  p.  h$(\)  we  publish  a  copy  of  a  notice  which  the 
Board  of  Trade  have  issued  in  their  Joiinuil,  and  which 
will  show  exactly  what  steps  it  has  been  jiossible  for 
their  representative  in  New  Zealand  to  take.  It  will  be 
seen  that  the  method  by  which  ]M'eferencc  to  British  ten- 
derers is  to  be  gi\en  in  this  case,  is  different  from  that 
adopted  in  Australia  and,  if  iKissible,  it  is  more  definite. 
Under  the  New  Zealand  tariff  higher  duties  are  Icvialtle  on 
foreign  goods  than  those  on  British  if  imported  for  ordinary 
j)urix>sesof  trade.  But  as  Government  supplies  arc  admitted 
free  of  duty,  no  matter  whence  they  come,  the  principle  of 
preference  to  British  trade  adopted  by  the  (iovernment  has 
not  had  any  elTcet  up  to  the  present  on  the  importation  of 
Government  supplies.  It  has  now  been  found  possilile  to 
induce  the  New  Zealand  Government  to  prescribe  that  in 
all  cases  of  tenders  for  (iovernment  supplies  the  amount  of 
the  difference  between  the  lower  duty  on  liritish  goods  and 
the  higher  duty  on  foreign,  which  would  have  been  operative 
had  any  duty  at  all  been  levied,  shall  be  added  to  every 
foreign  tender  before  comparison  is  made  lictween  the  British 
and  foreign  tenders  for  adjudication  purposes. 

It  is  perhaps  hardly  necessary  to  point  out  what  a 
tremendous  advantage  this  will  prove  to  British  trade,  and  as, 
by  reason  of  the  vast  supplies  of  water-power  available, 
the  electrical  development  of  New  Zealand  is  destined  to  be 
very  great  in  the  near  future,  our  electrical  firms  may 
look  for  a  decided  imprt>vcment  in  their  position  in  this 
Dominion.  The  Government,  as  our  columns  have  shown 
from  time  to  time,  are  particularly  interested  in  this  deve- 
lopment, and  are  making  every  endeavour  to  encourage  it  as 
much  as  possible.  The  liske  Coleridge  scheme  is  an 
important  beginning,  and  we  hope  that  the  greater  part  of 
this  scheme  at  least  will  be  cari-ied  out  by  British  firms, 
although  we  suppose  that  the  new  principle  of  preference 
now  referred  to  will  not  operate  in  this  case. 

Fuially,  we  find  the  greatest  possible  pleasure  in  congratu- 
lating the  Board  of  Trade  on  its  recent  successes.  The  new 
ixisition  in  Australia,  as  we  showed  at  the  time,  was  almost 
entirely  due  to  the  activities  of  Mr.  Hamilton  Wickes,  then 
the  lioard  of  Trade's  representative  in  the  Oomnionwealth, 
and  now  in  New  Zealand  the  changed  conditions  are 
apparently  the  result  of  the  representations  of  Mr.  W.  C. 
"VVickham,  the  Board  of  Trade  Commissioner  there.  The 
principle  of  representation  of  British  trade  interests  in  our 
own  Dominions  is  of  comparatively  recent  origin,  and  it  is 
gratifying  to  find  that  it  has  been  so  jiractically  successful. 


Patent  Revoked, — The  Comptroller-General  of  Patents 
announces  that  an  order  was  made  on  September  2Sth,  under 
Sec.  2ti  (3)  of  the  Patents  Act  of  1907,  revokinpr  the  letters  patent 
granted  to  Ettore  Bellini  for  an  invention  entitled  "  Improvements 
in  or  relating  to  traniimitters  and  receivers  for  wireless  telegraphic 
and  telephonic  apparatus,"  No.  ll,33y,  of  1911. 


NOTES    FROM    CANADA. 


[fkom  ouu  own  correspondent.] 


Specialist  in  meter;,  instruments,  and  switchboard  apparatus, 
design  and  manufacture  ;  good  organiser,  requires  leading  position  ; 
prepared  to  take  charge  of  department  or  works  ;  excellent 
credentials.     At  jirf.iciit  in  EDijtdiiit. 

iSo  runs  an  advertisement  in  a  Canadian  technical  journal 
the  italics  being  due  to  the  present  writer,  and  not  to  the 
advertiser. 

There  seems  to  be  a  jiopular  idea  at  home  that  any 
Englishnum  will  be  snapped  up  at  once  as  a  great  acquisi- 
tion in  Canada,  and  it  will,  jierhaps,  not  be  out  of  jtlace 
here  to  state  that  as  a  ijuicnil  rule,  it  is  taken  for  granted 
that  men  from  the  Old  Country  rciiuire  educating  up  to 
Canadian  standards  before  they  can  be  trusted  with  work  of 
any  real  importance,  and  there  is  certainly  some  truth  in  it, 
as  a  new  man  fresh  from  home  has  to  learn  a  number  of 
new  terms  and  methods,  and  generally  readjust  his  ideas 
about  many  things,  so  that  there  are  very  few  firms  over 
here  who  will  give  such  a  man  a  really  responsible  post  at 
once,  even  if  he  be  over  here,  and  the  futility  of  advertising 
for  such  while  still  in  England,  is  therefore  evident.  The 
"  specialist  in  meters.  &c.."  might  very  well  have  kept  his 
money  for  some  other  purpose  (c.//.,  let  it  go  towards  his 
fare  over  here),  for  the  chance  of  his  getting  a  reply  is 
remote,  wliile  that  of  his  getting  a  "  leading  position  "  is 
still  more  so. 

The  truth  of  the  foregoing  remarks  illustrating  the 
difference  between  the  Englishman's  idea  of  what  Canadians 
think  of  him,  and  what  they  actually  do  think  of  him,  is  well 
illustrated  in  the  following,  (juoted  from  an  address 
given  recently  by  a  iirominent  man,  evidently  himself  a 
Canadian  : — 

"  I  will  first  take  one  historical  illustration  from  that  old 
land,  spoken  of  sometimes  by  the  buoyant  and  boisterous 
Canadian,  without  an  accent  of  noticeable  resi)ect.  as  old, 
moss-covered,  stick-in-the-rut  England.  I  do  not  admire 
the  harshness  of  some  of  the  adjectives  I  have  heard  lusty, 
self-confident  young  Canadians  use."  Again,  quoting  from 
the  same  source  :  "  In  some  respects,  we,  in  Canada, 
are  a  self-satisfied  jieople.  Other  people  praise  us  so 
much  that,  to  lie  agreeable,  we  join  in  the  chorus  and 
enjoy  a  reasonable  measure  of  self-laudation.  There  is  quite 
a  diiVerent  attitude  of  mind  in  England  and  in  Germany  and 
in  Scotland." 

These  quotations  sum  up  the  situation  extremely  well. 
While  dealing  with  this  subject,  it  may  be  well  to  go  a 
little  further. 

The  same  reasons  which  prevent  Canadians  from  placing 
too  much  responsibility  on  the  shoulders  of  newcomers 
are  those  which  should  be  taken  into  account  by  British 
firms  sending  rcpresentati\es  over  here,  for  these  representa- 
tives have  to  be  given  time,  first  of  all,  to  fall  into  the  ways 
of  the  country,  and  secondly,  to  get  themselves  known  and 
get  into  that  intimate  touch  with  local  affairs  and  sources  of 
information  which  is  so  necessary  to  success  in  this  line  of 
work.  Canadians  can  get  hints  and  information  from  other 
Canadians  which  will  not  be  given  to  the  newly  arrived 
Britisher.  This  fact  is  a  very  serious  handicap  to  him, 
and  principals  at  home  should  either  be  prepared  to  deal 
leniently  with  their  representatives  for  is  months  or  two 
years — the  latter  period  is  not  too  long — or  they  should  not 
launch  out  in  this  way  at  all.  Once  launched  out,  they 
should  at  all  events  stick  to  their  policy  for  at  least  the 
period  named,  when  they  may  expect  to  reap  the  fruit  of 
their  patience.  The  market  here  is  liound  to  increase  for  a 
long  time  more  rapidly  than  the  industries  of  the  country, 
and  there  is  no  doubt  that  British  goods  are  becoming  better 
known  and  Ijetter  appreciated.  For  any  firm  to  send  out  a 
man  and  expect  him  to  do  wonders  in  the  first  li'  months 
is  folly,  and  to  abandon  the  policy  of  having  a  man  here  at 
the  end  of  such  a  period  because  profits  have  not  been  roll- 
ing in  is  worse,  because  they  will  lose  a  lot  of  money, 
whereas  by  keeping  on  they  would  begin  to  see  a  steady 
improvement.  Of  course,  this  assumes  a  good  maa,  goods 
of  proper  quality  at  a  suitable  price,  and,  not  by  any  means 
the  least  important  item,  quick  and  certain  delivery. 
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One  prominent  British  firm  which  has  been  represented 
here  now  for  some  three  years  appears  to  be  well  on  its 
feet,  though  the  earlier  portion  of  this  period  brought 
admittedly  uphill  work. 

Reference  was  made  in  these  Notes  some  time  ago  to  an 
article  in  a  Canadian  technical  journal  on  the  breakage  of 
water-wheels,  which  was  said  to  be  due  to  defective  design  ; 
the  same  paper  now  reports  the  bursting  of  a  turbine  at  the 
Shawinigan  Falls  Power  Co.'s  No.  1  Station.  The  station 
was  flooded  to  a  depth  of  10  ft.,  one  man  was  killed  and  nine 
others  had  narrow  escapes. 

A  somewhat  amusing  position  appears  to  have  arisen 
between  the  Hydro-Electric  Power  Commission,  of  Ontario, 
and  the  owners  of  the  Chats  Falls  on  the  Ottawa  River. 
The  owners  claim  S3, 000,000,  while  the  Commission,  it  is 
stated,  will  offer  i?2,000,  the  original  purchase  price  :  refer- 
ence was  made  to  this  matter  in  the  last  "  Notes."  It  will 
l)e  interesting  to  see  how  the  arbitrators  (presumably  this 
will  be  a  case  for  arbitration)  will  "  split  the  difference  "  in 
this  instance. 

The  city  of  Calgary,  Alberta,  is  going  ahead  as  regards 
electric  power  ;  £40,000  is  to  be  spent  on  electric  light 
extensions — 400  per  month  is  said  to  be  the  rate  at  which 
new  connections  are  being  made. 

Natural  gas  is  now  available  in  the  city,  and  i.OiiO  h.p. 
of  stand-by  steam  plant  is  to  be  operated  by  using  this  gas 
for  firing  the  boilers.  An  official  is  to  look  into  the  ques- 
tion of  using  gas  engines  for  future  extensions,  as  the  water- 
power  available  is  practically  all  utilised  now. 

A  French-Canadian  company  has  asked  the  permission  of 
the  City  Council  of  Jlontreal  to  construct  underground  elec- 
tric tramways,  and  Parliamentary  powers  will  be  sought. 


NOTES    ON    THE     ECONOMICAL     RUNNING 
OF    LOW-PRESSURE    TURBINES. 


[COMJnraiCATED.] 

In  most  cases  whei'e  low  or  mixed  pressure  turbines  have 
been  installed  to  take  exhaust  steam  from  existing  engines, 
a  very  great  saving  has  been  effected. 

The  saving  is  greater  of  course  when  engines  have  been 
running  non-condensing,  but  even  where  the  turbine  is 
installed  to  take  steam  from  engines  which  were  running 
condensing,  a  saving  of  from  25  to  35  per  cent,  (depending 
on  the  efficiency  of  the  engines  aud  the  vacuum  obtainable 
in  the  turbine  condenser)  is  usual. 

The  writer  has  found  that  users  (although  well  pleased 
with  the  results  obtained)  are  not  always  getting  the 
highest  possible  efficiency  from  these  plants.  Low-pressure 
turbines  are  usually  designed  to  run  with  steam  at  a  pressure 
of  16  lb.  absolute.  Should  the  amount  of  steam  delivered 
from  the  engines  be  too  great  for  the  load  on  the  turbine, 
there  are  two  alternative  methods  of  getting  rid  of  the 
surplus. 

1st.  By  allowing  the  surplus  steam  to  pass  to  atmosphere 
through  an  automatic  valve,  and 

2nd.  By  by-passing  the  surplus  steam  to  the  turbine 
condenser. 

When  the  turliine  is  supplied  with  steam  from  an  engine 
with  a  steady  mechanical  load  (such  as  a  mill  engine),  the 
turbine  is  designed  to  keep  a  pressure  of  IG  lb.  absolute  in 
the  engine  exhaust  pipe,  when  both  turbine  and  engine  are 
fully  loaded. 

When  the  turbine  is  installed  in  a  generating  station, 
however,  both  engine  and  turbine  are  connected  electrically 
to  the  same  bus-bars  (either  direct  when  both  are  generating 
A.c,  or  through  a  rotary  converter  when  the  engines  are  d.c. 
and  the  turbine  a.c). 

As  the  load  changes  between  the  engine  and  the  turliine, 
the  pressure  in  the  low-pressure  steam  pipe  will  vary  in  some 
cases  as  much  as  from  16  lb.  absolute  to  10  lb.  absolute. 

It  is  advisable,  therefore,  that  a  compound  (pressure  and 
vacuum)  gauge  should  be  fitted  to  the  low-pressure  stean 
pipe  and  in  view  of  the  switchboard  attendant,  so  that  he 
can  regulate  the  load  between  the  machines  to  give  as  nearly 
as  possible  10  lb.  pressure  in  the  low-pressure  steam  range. 
The  automatic  valve  should  be  set  to  open  at  17  lb.  absolute  ; 


if  it  is  set  below  this,  it  will  be  found  that  steam  escapes 
even  when  the  steam  pressure  at  the  turbine  is  below  that  of 
the  atmosphere. 

This  is  due  to  the  delivery  of  steam  from  the  engines 
being  intermittent — each  puff  lifts  the  valve.  In  some  cases 
which  have  been  brought  to  the  writer's  notice,  the  pressure 
of  the  exhaust  steam  is  allowed  to  fall  for  considerable 
periods  to  10  or  11  lb.  absolute.  This  represents  a  loss  of 
about  ()  per  cent.  There  is,  however,  a  further  saving 
effected  by  keeping  the  pressure  in  the  low-pressure  steam 
pipe  above  atmospheric  pressure. 

In  most  cases  where  turbines  are  connected  to  existing 
engines  there  is  a  large  amount  of  leakage  at  pipe  joints, 
engine  low-pressure  glands,  Ac.  These  leakages  were  of  no 
great  importance  when  the  engines  were  exhausting  to 
condensers,  as  a  vacuum  of  25  or  26  in.  would  be 
obtained.  With  the  turbine,  however,  a  high  vacuum  is 
indispensable  for  economical  running. 

By  keeping  the  pressure  in  the  low-pressure  steam  pipe 
and  low-pressure  cylinders  of  the  engines  above  atmospheric 
pressure  no  air  will  be  able  to  enter,  and  a  high  vacuum 
will  be  possible  in  the  turbine  condenser. 

In  one  case  within  the  writer's  experience,  in  which  four 
compound  engines  exhaust  to  a  low-pressure  turbine,  a  28i  in. 
vacuum  was  obtained  when  the  low-pressure  range  was  sealed 
by  keeping  the  pressure  above  that  of  the  atmosphere.  When 
the  pressure  in  the  range  was  allowed  to  fall  4  lb.,  the  vacuum 
in  the  turbine  condenser  fell  to  21  h  in.,  representing  a  loss  in 
efficiency  of  10  per  cent.  There  is.  of  course,  a  slight 
decrease  in  the  efficiency  of  the  engines  when  the  back 
pressure  is  increased,  but  this  is  very  sUght  compared  with 
the  saving  effected  on  the  turbine. 

The  writer  has  found  in  ];iractice  a  saving  of  9  per  cent, 
on  the  overall  (engines  and  turbines  combined)  con- 
sumption, by  running  with  a  pressure  of  10  lb.  absolute  in 
the  low-pressure  range,  instead  of  13^  lb. 


International    Electrotechnieal    Commission. — We 

have  received  from  the  general  secretary.  Mr.  C.  le  Maistre,  a  copy 
of  the  Third  Annual  Report  of  the  Electrotechnieal  Commission, 
which  contains  a  brief  summary  of  the  history  of  the  Commission 
and  of  its  proceedings  to  date.  It  will  be  remembered  that  at  the 
Turin  meeting  held  in  September.  liill,  a  certain  number  of  special 
International  Committees  were  instituted  to  carry  on  the  work  in 
its  preliminary  stages  and  to  draw  up  proposals  for  submission  to 
the  various  local  committees,  of  which  there  is  one  in  each  of  20 
different  countries.  Meetings  of  these  small  International  Com- 
mittees have  lieen  held  in  Cologne  and  Paris,  and  the  work  accom- 
plished at  those  meetings  is  now  being  considered  in  the  different 
countries. 

A  meeting  of  the  small  International  Committee  on  Symbols 
and  on  the  Rating  of  Electrical  Machinery  will  probably  be  held  at 
the  beginning  of  December  next,  when  the  observations  and 
criticisms  upon  the  present  proposals  will  be  taken  into  con- 
sideration. 

In  this  country  the  proposals  of  the  Special  Committee  on  the 
Rating  of  Electrical  Machinery  are  being  considered  by  the  Joint 
Committee  of  tho  Engineering  S^tandards  Committee  and  the  British 
Electrotechnieal  Committee.  On  this  Joint  Committee  both  users 
and  manufacturers  are  represented,  so  that  the  industry  may  rest 
assured  that  the  detaUed  propositions  of  the  small  International 
Committee  will  be  very  carefully  scrutinised. 

A  new  development,  which  also  owes  its  inception  to  the  Turin 
meeting,  has  recently  taken  place  in  the  appointment,  by  the 
President  of  the  I.E  C.  (Dr.  E.  Budde)  of  a  Special  Committee 
on  Prime  Movers  in  connection  with  electrical  plant.  This 
Special  Committee  is  the  outcome  of  a  report  presented  at  Turin 
by  the  Italian  Committee.  Italy,  having  no  coal,  has  been  forced 
to  turn  its  attention  most  seriously  to  the  question  of  water  power, 
and  the  Italians  feel  that  the  time  has  arrived  when  the  terms 
used  in  this  connection,  which  are  so  intimately  connected  with  the 
electrical  side  of  the  problem,  may  usefully  receive  the  attention  of 
the  I.E.C. 

The  appointments  on  this  Committee,  which  will  consist  of  some 
eight  or  lo  members,  will  be  made  directly  after  the  Summer 
Vacation  ;  one  or  two  have,  however,  already  been  made,  the  most 
important  of  which  is  that  of  Mr.  H.  ZoeUy,  of  Messrs.  Escher, 
Wyss  ,t  Co.,  of  Zurich.  The  Commission  is  to  be  congratulated 
upon  securing  the  collaboration  of  a  man  of  such  wide  experience. 

It  will  thus  be  seen  that  the  four  .Special  International  Com- 
mittees (on  Nomenclature,  on  Symbols,  on  the  Rating  of  Elec- 
trical Machinery,  and  on  Prime  Movers  in  connection  with 
Electrical  Plant")  are  carrying  out  a  most  useful,  and,  indeed, 
essential  >-n!e  by  covering  the  ground  work  in  such  detail,  and  thus 
paving  the  way  to  international  agreement  upon  well-defined  lines. 
Their  labours  will  have  the  important  result  of  lightening  the 
work  of  the  next  plenary  meeting  of  the  I.E.C,  which  wUl  be  held 
in  Berlin  in  1913. 
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THE    MUNICIPAL    TRAMWAYS 
CONFERENCE. 


{Concluded  from  page  504.) 
In  our  last  issue  we  briefly  referred  to  Councillor  Neumann's 
paper  on  "  Tramway  Administration  by  Municipalities  :  A 
Retrospect  and  a  Forecast,"  one  of  the  main  objects  of  which, 
as  stated,  was  to  discuss  whether  municipal  ownership  of 
street  transit  has  proved  a  blessing  to  the  community  and  an 
advantage  over  private  ownership.  That  he  considers  muni- 
cipal ownership  is  generally  admitted  to  be  justified,  is  only 
natura  ,  but  he  is  not  unreservedly  in  favour  of  all  municipal 
methods.  ^ 

He  admits,  for  instance,  the  drawbacks  of  tramwav  control 
by  a  self-selected  municipal  committee,  pointing  out  that  "to 
make  this  even  moderately  successful,  ii  is  essential  that  the 
best  intellect  and  ability  in  the  country  should  be  pressed  into 
service.  '^ 

But  the  business  man  generallv  has  his  hands  full  and 
political  or  jiopular  candidates  who  do  attain  to  municipal 
honours  are  obviously  a  very  poor  substitute.  Councillor 
Neumann  however,  says  :  "  In  face  of  the  enormous  amount 
of  capital  invested  in.  and  the  large  number  of  people 
dependent  upon,  municipal  commercial  undertakings  is  it 
not  absolutely  necessary  that  they  should  be  controlled  by 
those  who  are  best  qualified  for  the  work  through  thei'r 
business  experience  and  administrative  ability  '^  How  this 
Idea  can  be  achieved  may  well  be  left  to  discussion.  It 
would,  indeed  be  an  anomaly  if  tramway  committees  were 
thus  improved  in  their  constitution,  that  the  carefully  con- 
sidered decisions  of  a  practical  body  of  men  should  still  le 
liable  to  adverse  review  by  a  less  well-informed,  but 
numerically  stronger  body  in  the  shape  of  the  Council.  It 
seems  to  follow,  therefore,  that  tramway  committees  would 
have  to  be  invested  with  a  limited  power  of  self-government 
and  not  subject,  to  the  same  extent  as  now,  to  the  caprice  of 
a  higher  aiuhonty.  These  may  be  reforms  difficult  of 
accomplishnieiit,  but.  they  will  probably  become  necessary  if 
municipa  trading  is  to  hold  its  own  against  shrewd,  keen  and 
businesslike  comjX!titors."     We  entirely  agree. 

Moreover,  the  squeezable  committee,  unable  to  dissociate 
philanthropy  from  business  (and  one  might  add,  unable  to 
resist  municipal  pioneering  in  undeveloped  districts),  is  a 
continual  source  of  danger  in  tramwav  administration,  and 
this  applies  almost  as  much  to  the  autocrats  in  charge  of 
local  exchequers,  who  attack  surpluses,  as  Mr.  Neumann 
says,   '  more  often  than  not  without  the  consent  of  or 

even  consulting  the  manager  or  committee  concerned  ""  '  ' 

Whether  he  intended  it  or  not,  Councillor  Neumann 
reveals  many  chinks  in  the  municipal  armour,  and  as  his 
remarks  come  from  within,  we  trust  that  his  brother 
Councillors  will  profit  thereby  to  the  ultimate  great  benefit 
ot  municipal  tramway  administration  trenerally. 

Glancing  back  over  the  discussion  which  followed,  one  is 
struck  by  the  unnecessary  anxiety  which  London  'bus  deve- 
lopraen  s  seem  to  have  aroused  even  in  the  provinces. 
Granted  that  the  London  tramway  has  its  "  little  aflfair  " 
this  IS  due  pnmarily  to  the  peculiar  conditions  existing  in 
London,  which  have  no  counterpart  in  the  provinces. 

»nfl!*'l^'^'f°'''''°,'^'''-  Ai-fSED  Baker  (Birmingham)  asked  for 
authentic  figures  for  'bus  operation,  commentin/etrongly  on  the 
partiality   of  certain    London   papers  for  the    motor-'bus    ^d  on 

iL^'tR^n  %\"'  ""fr'^  ^''"^'^'""^  statements  and  dednct^ns. 
eniled  fn  f  •    f^      "  a'verpool)   felt   that   the   'bus  was  qnite 
entitled  to  use  the   roads,  but  that   the  tramways  were  unfairlv 

\ZZ.  '°  "^''?  i°  *^^  ^""^^-  F'^-^«  °f  co'stsL  regard  o 
the  bus  were  wanted,  and  at  Liverpool  they  would  shortly  obta^ 
them  from  theirown  'buses.     Heconsidered  that  compSn  wouW 

dencvto^.'r'aTlH"'"""^''^'^'^"'^^'''"'^  P^^-^"^  the  presenTtei 
aency  to  grant  undue  concessions. 

Mb.  W  a.  Luntley  (Wolverhampton)  came  to  the  rescue  with 

t^S^P".'-"::'"*  "^  *°  '^^  """'^  °^  ""°i'>^  two  or  three  bus^s  in  hi^ 

5  Pe'rient  foTde''  """i'  °'  ""°  ™°"^'«'  "P-^*'-'  and  allowin" 
tWfh    «  depreciation,  cost  7>d.  per  car-mile,  but  he  expected 

that  the  figure  would  increase  to  Sd.  for  the  year  ^^V^ctea 

takenserL'X''  ,^'^'-^"^^. ."Kf^  that  'bus  competition  should  be 
the  unkeen  of  ti,  '^^'"''^''1^^  that  the  'bus  should  contribute  to 
effect  of  railL„f  'n  '  ^^^^f^"  ""'l^ht  have  been  argued  as  to  the 
ettect  ot  railless  trolley  vehicles.     The  company  director  left  mnr-h 

rnUludTn^r  f^^'^''^^<=°r"l°^  ^^^  ^d  that"  wa  There 
municipal  administration  was  at  fault 

Alderman  Gee  (Huddersfleld)  made  a  suggestion  that  tramway 


wM  h  L  ".  V^'^'^^r'""''""  P"""''  t°  *"'•=>>  committees, 
whirh  could  not  be  upset  by  the  Council,  and  Alderman  Brown 
(Leeds)  wound  up  the  discussion  with  a  contribution  which  dis- 
closed many  weak  points  in  municipal  Kovernmcnt. 

No  figures  were  advanced  in  regard  to  the  London  'buses, 
although  we  have  heard  that  the  modern  vehicles  cost  no 
more  than  6.^d.  per  mile  to  run,  inclusive  of  all  changes— a 
ow  figure  which  appears  to  be  explained  by  the  fact  that 
the  company  builds  its  own  rolling  stock  on  a  wholesale  scale 
and.  It  IS  said,  at  a  cost  of  not  more  than  £;Hr,0  ner 
vehicle.  ^ 

A  paper  by  Mn.  W.  .1.  McCombe  (Hull)  on  "Tramway 
!•  ares  and  their  Basis,"  dealt  with  this  very  controversial 
matter  m  the  abstract.  He  arrives  at  an  early  conclusion 
tiiat  no  municipal  tramway  is  in  practice  worked  on  strictly 
commercial  principles,  and  that  there  is  no  systematised  and 
recognised  arn.ngeinent  of  tramway  fares  by  municipalities. 
In  tact  the  fare  schedule,  according  to  Mr.  McCombe,  is  the 
result  of  compromise  between  sections  of  the  committee  who 
view  the  subject  from  widely  varying  standpoints. 

He  urges  that  it  is  futile  to  take  for  granted  that  fares 
either  general  or  particular,  are  a  fixed  quantity,  or  of 
settled  quality,  without  reference  to  effluxion  of  time,  change 
of  environment  or  improvement  in  general  conditions,  \fter 
carefully  dissecting  the  well-known  formula  that  the  hi  fare 
IS  the  backbone  of  ti-amway  finance,  he  conies  to  the  con- 
clusion that  there  are  indications  in  favour  of  a  lower  popular 
fare,  namely,  the  ;,d.  fare,  for  short  distances.  But,  as  in 
the  case  of  most  of  his  arguments,  he  points  out  that  only 
favourable  local  circumstances  would  justify  its  adoption 
lie  says  it  has  been  proved  over  and  over  again  that  paper 
speculations  are  of  little  value  in  order  that  fares  may  be 
settled  upon  an  equitable  basis,  and  recommends  a  practical 
experiment  as  the  best  method  of  settling  the  question. 

In  conclusion,  Mi).  McCojibk  considers  that  philanthropic 
patriotic  and  charitable  concessions,  and  special  privileges  in 
other  directions  are  a  mistake,  and  quite  undesirable  in  the 
case  of  the  democratic  tramcar.  Tables  are  given  showing  the 
average  fares  charged  per  mile  for  the  provincial  tramways— 
the  accuracy  of  which,  it  is  almost  unnecessary  to  add  was 
speedily  challenged  by  several  of  those  concerned. 
The  following  were  the  principal  points  in  the  discussion  :— 

Me.  F.  SciioFiELD  (Ley ton)  twitted  the  author  as  to  the  abstract 
nature  of  his  remarks  ;  there  was  nothing  definite  He  (the 
speaker)  thought  that  a  more  equitable  method  of  comparison 
would  be  on  the  basis  of  percentages  of  fares  values.  At  Leyton 
inclusive  of  the  original  purchase  price  of  the  old  system' 
the  tramwa.ys  with  9  miles  of  route  cost  about  £:tOOOOO  and 
it  was  misleading  to  compare  such  a  system  with  one  where 
capital  ccst  was  small.  He  had  changed  his  opinion  in  regard  to 
tne  ;,d.  fare  ;  density  of  population  might  justify  its  adoption  The 
dommating  influence  in  London  was  the  motor-'bus,  and  he 
admitted  its  superior  mobility  on  the  roads,  but  thought  the 
tramway  could  compete  satisfactorily  in  his  area  by  a  rearrange- 
ment of  fares. 

Me.  J.  Dalrymple  (Cxlasgow)  said  the  burden  of  the  paper  was 
the  giving  of  the  longest  possible  ride  for  the  lowest  paying  fare 
also  that  it  was  a  mistake  to  consider  the  Id.  fare  as  necessarily  the 
mainstay  of  tramway  operation.  At  one  time  he  would  have 
strongly  disagreed  with  the  latter  argument,  but  he  confessed  that 
his  opinion  had  been  forcibly  changed  by  experience  during  the 
last  year  or  two.  At  Glasgow  the  id.  fare  distance  had  recently 
been  extended  from  a  little  over  i  mile  to  over  a  mile  in  length, 
and  he  had  fought  against  the  change,  beUeving  that  they  were 
carrying  all  who  wanted  to  ride,  but  as  it  turned  out  the  change 
had  resulted  m  their  obtaining  an  extra  million  passengers  a  week 
Ihese  entailed  extra  expenditure,  but  only  few  extra  cars,  as  a  very 
large  proportion  travelled  during  slack  hours,  when  there  waa 
plenty  of  accommodation  available.  The  change  resulted  in  an 
increase  of  from  loi  passengers  per  car-mile,  to  13  passengers  per 
car-mile,  and  as  the  new  traffic  was  collected  in  the  inner  zone  the 
problem  in  future  was  how  to  cater  for  this  enormous  traffic!  It 
resulted  in  oO  miUion  additional  passengers  per  annum,  and  required 
an  extra  30  cars  ;  the  expenses  were  not  so  much  greater,  and  he 
believed  that  m  time  the  additional  fares  would  make  up  for  the 
loss  of  revenue  through  increasing  the  stage  length. 

Me.  C.  J.  Spencer  (Bradford)  urged  the  members  not  to  apply 
the  results  at  Glasgow  too  generally.  In  his  town  they  had  had  a 
universal  Id.  fare  before  S  a.m.,  but  this  was  followed  by  making 
aU  Id.  f^res  into  id.  fares  before  9  a.m.  He  found  at  first  that  the 
receipts  fell  pro  rata,  then  extra  travellers  appeared,  and  now  they 
had  to  run  many  extra  car-miles  to  accommodate  the  traffic,  and 
these  were  all  run  at  a  loss  before  9  a.m.,  resulting  in  a  net  loss  in 
receipts.  The  conditions  were  quite  different  from  those  prevaUing 
in  Glasgow. 

Mb.  J.  M.  McElkot  (Manchester)  argued  that  it  was  dangerous 
to  suggest  the  possibility  of  introducing  -id.  fares  generally,  and  he 
noticed  that  the  author  had  said  nothing  in  his  paper  as  to  their 
effect  on  his  own  (Hull)  undertaking.     In  looking  into  the  condi- 
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tions  there,  he  found  that  HuU  had  abont  the  hiehest  popnlation 
and  revenue  per  track-mile  in  the  country,  thus  favourmfr  the  low 
fare.  They  carried  the  passeneer  2J  roUea  for  a  Id-  and  before 
•1  a.m.  all  Id.  stages  were  charged  for  at  id.  In  1908  the  HuU 
undertaking  earned  10-22d.  per  car-mile,  but  since  the  introduction 
of  id  fares  the  annual  averages  had  fallen  to  9d.,  S-9d.  and  9  (>od., 
and  he  considered  that  the  passengers  after  9  am.  were  paying  tor 
those  before  that  hour.  Fares  which  were  good  enough  for  part  ot 
the  day  should  be  good  enough  for  all  day  ;  but  if  at  HuU  the  5(1 
fare  were  available  all  through  the  day,  it  appeared  that  it  would 
result  in  the  gross  profit  being  entirely  wiped  out. 

CocNCiLLOK  Heatheb  (Leyton)  said  the  real  basis  of  fares  was 
environment,  and  in  London  the  'bus  competition  was  the 
determining  factor.  Ald.  Brodie  (Blackpool)  enlarged  on  the 
excellencies  of  the  Blackpool  system,  explaining  the  simple  pro- 
cedure adopted  in  bis  town  to  overcome  'bus  competition,  ihere^ 
with  the  advent  of  the  tramway  car,  the  Watch  Committee  refused 
to  license  the  competing  omnibus.  .  v.  ^  ,       f  ,„„ 

Mr  J  B  Hamiltos  (Leeds)  expressed  the  view  that  low  tares 
attracted  passengers,  and  providing  the  id.  fare  proved  a  source  of 
revenue  as  in  Leeds,  there  was  no  reason  why  it  should  not  be 
adopted.  In  view  of  the  large  surpluses  earned  lu /ome  under- 
takings, it  was  a  question  whether  the  fares  should  be  lowered, 
and  he  thought  they  should.  Where  the  tramway  provided  adequate 
facilities  the  'bus  should  not  be  allowed. 


Rail  Corrugation. 

On  Wednesday  afternoon,  September  2:)th,  a  short  dis- 
cussion took  place  on  the  interim  report  of  the  Special 
Committee  appointed  to  inquire  into  the  phenomena  of 
corrugation  on  tramway  rails.  This  report,  which  is  of  a 
very  Interesting  character,  and  illustrated  with  numerous 
explanat  ^ry  diagrams  and  half-tones,  can  be  obtained  from 
the  Secretary  of  the  M.T.A. 

A  Committee  was  originally  appointed  to  deal  with  the 
matter  in  1908,  and  in  1909  it  was  arranged  to  co-operate 
with  the  Tramways  and  Light  Railways  Association,  certain 
members  of  the  latter  joining  the  Committee  :  Mr.  C.  A. 
King,  of  London,  was  also  appointed  adyisory  engineer,  and 
with"  a  Committee  of  four  carried  on  the  investigations. 
Inquiry  was  directed  to  find  whether  corrugation— 

1.  Exists  initially  in  the  rail  itself. 

2.  Exists  initially  in  the  tire. 

3.  Is  produced  by  the  mutual  action  of  wheel  and  rail, 
which  action  must  be  one  of,  or  a  combination  of,  the  fol- 
lowing: : —  r    ,       .     1         ■ 

(a)  By  the  ordinary  rolling  motion  of  the  wheels  owing 
to  the  rail  not  being  hard  enough  to  withstand  the  local 
rolling  action. 

(h)  By  the  wheels  slipping. 
((■)  By  the  wheels  skidding. 
((/)  By  the  radial  slipping  of  wheels  and  axle. 
They  issued  a  list  of  queries  to  members  of  the  Association 
and  classified  some  6,000  replies  which  are  summarised  in 
the  report ;   they  also  arranged  for  experimental  work  which 
was   carried   out  at  Bradford,   Dundee,  Glasgow,  London, 
Leeds,  Manchester  and  Sheffield,  and  is  also  duly  recorded  in 
the  report. 

The  replies  show  that  generally  systems  most  free  from 
corrugation  are  more  hilly  than  the  average,  and  that 
cluiiatic  conditions  have  no  particular  effect.  Apparently, 
neither  class  of  paving,  make  of  rail,  method  of  laying  nor 
anchoring,  has  any  direct  bearing  on  the  matter ;  this  also 
applies  to  the  number  of  cars  using  the  rail  before  the 
appearance  of  corrugation.  On  85  per  cent,  of  the  systems 
the  wave  length  of  the  corrugation  is  between  2  and  3  in., 
the  extremes  are  U  in.  and  7i  in.  ;  and  it  is  quite  frequently 
found  where  coasting  is  habitual. 

An  interesting  section  deals  with  the  occurrence  and 
characteristics  of  con-ngation,  showing  that  it  occurs  on  both 
cast  and  rolled  permanent  way  material,  and  is  produced  by 
both  bogie  and  single-truck  cars.  It  has  been  found  on 
cable  tramway  tracks  at  Handsworth,  Streatham  and  Douglas, 
and  on  many  railways,  but  was  not  known  on  horse  and 
steam  tramways.  _ 

An  interesting  case  of  the  alternate  production  (by  Enth 
cars),  and  removal  (by  Bexley  cars)  of  corrugation  on  a 
tramway  at  Northumberland  Heath  (Bexley  Heath  Tram- 
ways) is  cited,  the  route  being  operated  by  agreement  for 
alternate  periods  by  the  two  concerns. 

It  is  pointed  out  that  the  two  types  of  cars  are  very 
similar,  and  braking  arrangements  the  same,  except  that  the 
Erith  cars  have  magnetic  track  brakes,  and  the  Bexley  cars 
liave  no  track  brakes. 


The  Bexley  cars,  however,  ride  more  easily  owing  t^ 
improved  springing  and  have  chilled  wheels,  while  the  Enth 
cars  have  steel-tired  wheels. 

An  interesting  sequel  to  the  foregoing  was  the  statement 
at  the  meeting  that  since  the  report  was  prepared,  corruga- 
tion had  appeared  on  the  Bexley  tramways. 

The  Committee  made  the  following  general  obser- 
vations : —  .  ., , 

There  were  indications  of  corrugation  m  every  possible 
position,  viz.,  on  up  and  down  gradients,  on  straight  and 
curved  track,  on  one  or  on  l)oth  rails,  or  on  either  rail 
separately,  alternately,  and  also  intermittently. 

Periodical  records"  of  corrugations  at  the  same  places  did 
not  indicate  anv  tendency  of  the  ridges  to  creep  along  the 
rail,  although  the  markings  appeared  to  vary  m  intensity, 
and  to  merge  from  the  defined  ridge  type  to  the  patch  type, 
and  rice  versa.  ,        .         .  . 

The  patch  type  appeared  to  exist  in  conjunction  with 
speeds  over  1 2  miles  per  hour.  _         a    t  ■ 

^cid  tests  demonstrate  that  the  corrugation  efiect  is 
practically  superficial,  and  that  the  metal  in  the  hollows  is 
less  dense  than  at  the  crests.  Consideration  as  to  the 
cause  of  the  hollows  leads  to  the  conclusion  that  cold 
flowing  of  the  rail  material  does  take  place,  and  if  this  were 
combined  with  a  certain  amount  of  attrition,  the  result 
would  probably  be  in  accordance  with  the  actual  state  of  the 
rail  structure  as  demonstrated  by  tests. 

The  information  collected  by  the  Committee  (by  experi- 
ments and  otherwise)  amply  showed  that  slip  and  skid  are 
continually  taking  place,  and  that  a  pure  rolling  motion  vep- 
seldom  takes  place  even  for  one  complete  revolution  ot  the 

The  general  information  placed  before  the  Committee 
coupled  with  the  striated  appearance  of  the  corrugated  rails, 
su<'<^ests  that  corrugation  might  be  created  by  the  alternating 
sliror  skid  and  rolling  action  of  the  wheel  during  its  passage 
along  the  rail.  Slipping  or  skidding,  possibly  in  conjunction 
with  rotation,  would  appear  to  take  place  in  the  hollows  and 
pure  roll  coupled  with  increased  pressure  at  the  crests. 

The  Committee  do  not  agree  with  the  theory  that  coia 
rollin'^  alone  is  the  cause  of  corrugation,  and  describe  experi- 
ments made  with  saw  cuts  in  rail  heads  and  artificially  pro- 
duced markings  in  paint,  sand,  &c.,  in  support  of  their 
contention.  ,      ^ 

As  the  result  of  their  investigation,  the  Committee  arrive 
at  certain  interim  findings,  based  on  the  foregoing  and  mclud- 
ing  the  following : —  ,       .    „       ,-•  n  a 

Corrucration  occurs  ....  with  electrically  self-propelled 
rolliuo-  stock,  the  construction  of  which  necessitates  a  rela- 
tively'low  centre  of  gravity.  .  .  .  It  is  not  necessary  that 
the  track  or  the  rolling  stock  or  the  wheel  profiles  should  be 
in  a  worn  or  defective  condition.  ...  e    i.  i.\. 

Corrugation  appears  on  the  rails  indei>endently  of  whether 
the  wheels  are  being  actively  driven  from  the  motors  or  not. 
rit  is  sug<^ested  that  slip  and  skid  take  place  owing  to 
different  wheel  diameters  due  to  unequal  wear  produced  by 
differences  in  motor  speeds.]  ,  ,      ,  . 

Corrugation  may  be  caused  and  removed  by  the  same  set 
of  cars  under  apparently  the  same  conditions  ;  it  does  not 
exist  on  tramway  rails  as  received  from  the  roUing  mil  s. 

As  a  sm^gested  measure  for  mitigation  of  the  trouble,  it 
is  iiroiiosed  that  a  better  steel  for  rails  should  be  obtained 
and  particulars  are  given  of  the  physical  tests  recommended. 
Particulars  of  further  experiments,  and  information  re- 
.mired.  are  mentioned,  and  an  appendix  conUnis  a  hst  of 
previous  papers  and  reports  bearing  on  corrugation  matters. 

In  the  discussion  SFb.  J.  il.  JIcElkoy  (Manchester)  said  he  was 
satisfied  that  the  report  (.of  which  he  gave  an  abstract  on  the  lines 
of  the  foregoing)  carried  the  matter  a  long  way  towards  solution. 
In  places  like  Glasgow  and  Manchester,  corrugation  cost  them  as 
much  as  £10,000  per  annum.  In  his  ^\^\'^''''°;^^°^°fJ^fZ 
would  help  largely  towards  the  solution  of  the  problem  and  the 
production  of  a  suitable  steel  for  raUs. 

Mb  C  J  Spesceb  (Bradford)  read  a  short  report  from  Mr.  King. 

who  was  unable  to  be  present,  and  in  which  h^/^^^^jf^*^^'  ^^^ 
ori-in  of  corrugation  was  a  condition  or  set  of  condition,  which 
exists  clearly  with  electricaUy-driven  rolling  stocky  Among  ^he 
features  necessarv  were  pronounced  inequality  of  '^beel  diameter  . 
side  thrust  of  flanges  due  to  low  centre  of  gravity  ■.  ^oldrng  do«ni 
of  wheels  on  to  hard  unyielding  track,  &c.  ", ^^/""°°«,  *^*' 
?h«e  was  no  corrugation  and  very  little  wear  on  three  London  tubes 
bufin  this  case  the  track  was  very  elastic,  and  the  rail  yielded  about 
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i  in.  vertically  to  the  passage  of  wheels,  and  also  laterally,  tbns 
reduuinir  wear. 

Prof.  Cakus  Wilson  considered  that  it  would  not  be  possible  to 
get  to  the  root  of  the  matter  onMl  they  could  produce  corrueration 
to  order.  Corrufration  had  been  produced  on  purpose,  experi- 
mentally on  several  systems,  but  could  not  be  repeated  when 
wanted.  The  Erith  case  was  particularly  interesting  ;  it  was  the 
hollow  of  the  corrueatiou  that  required  investipration. 

Mr.  STKPnEN  Skt.i.on  said  there  ought  to  be  a  representative  of 
the  rail  manufacturers  on  the  committee  ;  the  manufacturer  knew 
that  he  wa-*  not  supplying  the  best  rail  for  present  day  use,  and  the 
rail  composition  and  modern  methods  of  rollinj;  accounted  for  the 
presence  of  corrugation. 

Mr.  W.  J.  HADfiRLD  (Sheffield)  pointed  out  that  the  rolling  mill 
practice  was  that  approved  by  Mr.  .Sellon  ;  and  Mk.  Holt  (Leeds) 
said  manufacturers  did  not  know  how  to  supply  the  class  of  rail 
demanded. 

Mu.  R.  C.  BiLLoriiH  (Colchester)  thought  the  roUinp  mill  was  the 
root  of  the  trouble,  instancing-  the  fact  that  one  rail  only  in  a  batch 
was  sometimes  corrugated  ;  and  Councillor  Kn'owles  (Sheffield) 
advocated  the  presence  of  both  rail  maker  and  metallurgist  on  the 
committee. 

On  Thursday,  at  the  conclusion  of  the  discussion  on  Mr. 
McComhe's  paper,  the  delesjates  nnd  visitors  were  again 
entertained  at  hiiicheon  by  the  West  Ham  Corporation,  and 
in  the  afternoon  adjourned  to  ttie  K.vhibition  at  the  Plaistow 
depot,  many  of  them  proceeding  later  to  a  flarden  Party 
at  West  Ham  Park,  where  musical  entertainment  was 
provided  by  the  West  Ham  School  ( 'hoire  and  the  Tram- 
ways Bund. 

In  the  evening,  the  annual  dinner  of  the  Association  was 
held  at  the  Liver|Kiol  .'^treet  Hotel,  when  some  400  of  the 
members  and  their  guests  were  received  by  the  President 
and  Mrs.  Blain. 

Mr.  A.  R.  Fearnley  (vice-president  of  the  M.T.A.),  pro- 
posed the  toast  of  "  The  JIayor  and  ('orporation  of  West 
Ham,"  the  Mayor  (Alderman  Hurry)  suitably  responding  ; 
it  fell  to  Councillor  l-todgers  ( Xewcastle-on-Tyne)  to  propose 
"The  (iuests"' — who  were  numerous — while  the  toast  of 
"The  Municipal  Tramways  Association,"  suffered  nothing 
at  the  hands  of  the  Hon.  Arthur  Stanley,  M.P. 

The  annual  business  meeting  of  the  Association  was  held 
on  Friday  morning,  when  Mr.  A.  R.  Fearnley  (.•Sheffield)  was 
elected  president  for  the  coining  year,  and  the  Mayor  of 
Salford  (Alderman  Liiisley)  was  appointed  vice-president, 
Mr.  C.  J.  Spencer  (Bradford)  being  re-elected  hon. 
secretary.  It  was  decided  to  refer  the  question  of  action  in 
regard  to  'bus  competition  to  the  Executive  Committee, 
with  power  to  act  :  the  Committee  was  also  empowered  to 
express  the  views  of  the  Association  upon  the  alterations 
made  to  the  Light  Railways  Bill. 


ELECTRICAL     INSTALLATION     AT    THE 
WESLEYAN    METHODIST    HALL. 

The  new  Methodist  Church  House  and  Connexional  Offices 
at  Westminster,  the  formal  opening  of  which  took  place 
yesterday,  have  been  erected  by  trustees  with  Sir  Robert 
W.  Perks.  Bart.,  as  treasurer,  from  part  of  the  Twentieth 
Century  Million  Guineas  Fund.  This  striking  block  of 
buildings  stands  on  part  of  the  site  formerly  occupied  by  the 
Westminster  Aquarium  and  the  Imperial  Theatre,  and  is 
to  the  designs  and  plans  of  Messrs.  Lanchester  and 
Rickards,  the  architects.  Our  readers  will  be  interested 
here  more  particularly  in  the  engineering  equipment  and  the 
electrical  plant  and  installation,  running  into  a  matter  of 
some  £5,.j()0.  Mr.  T.  Kerr-Jones.  A.il.I.E.E.,  of  Victoria 
.Street,  S.W.,  was  instructed  by  the  architects  to  prepare 
specifications  and  plans  for  the  installations  for  power 
and  lighting,  and  he  was,  after  the  contracts  were  let, 
commissioned  by  the  trustees  to  superintend  the  work  during 
its  execution. 

For  power  work,  electric  driving  has  been  adopted 
throughout  the  buildings,  there  being  14  motors,  with  a  total 
of  about  120  H.p.  The  motors  are  supplied  with  continuous 
current  at  400  volts  from  the  mains  of  the  Westminster 
Electric  Supply  Corporation,  Ltd. 

The  applications  of  the  motors  are  sufficiently  diverse  to 
give  a  good  example — if  one  be  needed — of  the  adaptability 
of  the  electric  motor  to  all  classes  of  work  :  these  comprise 
the   operation    of    three    kinds    of    pumps,    blowers    and 


e.Ktractors  for  the  air  purifying  and  heating  system,  also 
passenger  lifts,  organ  blowers,  sewage  ejector  plant,  and  a 
battery  booster. 

Commencing  with  the  pumping  plants,  it  may  be 
mentioned  that  the  whole  of  the  water  supply  for  the 
buildings  is  drawn  from  a  4.")0-ft.  well,  from  which  it  is 
raised  pneumatically  to  groups  of  tanks,  most  of  which  are 
placed  well  above  the  highest  level  of  the  office  block. 
Pumpinir  from  the  well  is  carried  out  by  two  vertical  air 
compressors,  each  driven  by  belt  and  gearing  from  a 
l.">-n.p.  mot<jr. 

In  the  room  whi<-h  contains  these  compressors  is  also  in- 
st^illed  a  fire  service  pump.  This  is  of  the  multiple  stage 
centrifugal  type,  running  at  1,870  R.p.ji.,  and  direct  coupled 
to  a  12-u.H.  motor.  Its  purpose  is  to  keep  charged  a  t^mk, 
situated  almost  at  the  very  apex  of  the  dome  and  nearly 
200  ft.  above  street  level,  by  means  of  which  the  proper 
head  is  maintained  on  the  fire  hydrants.  From  this  tank  a 
pressure  pipe  is  taken  to  a  diaphragm  pressure  relay  fitted 
at  the  ba.se  of  the  dome.  This  relay  has  a  metal  pt)inter 
which  UKivcs  to  the  left  or  right  according  to  whether  the 
head  in  the  tank  is  below  or  above  normal.  If  water  be 
drawn  from  the  hydrant  the  pointer  makes  contiict  with  an 
adjustable  stud,  and  so  closes  a  circuit  causing  the  pump  to 
start.  When  full  pressure  is  again  restored  the  pointer 
moves  away  from  the  stud,  and,  travelling  iu  the  opposite 
direction,  rc;uhes  another  stud  upon  which  a  second  circuit 
is  closed  and  the  motor  stopped.  This  relay  is  connected  b\ 
three  wires  running  to  the  basement  with  the  automati 
solenoid-operated  starter  wliicli.coDtrols  the  pump  motoi . 
It  must,  of  course,  be  understood  that  the  tank  in  the  dour 
is  only  a  pressure  tank  ;  the  pump  will  draw  from  a  storagL 
tank  of  about  5,000  gallons  capacity  in  the  basement.  The 
pumps  were  installed  by  Messrs.  Arnold  Goodwin  &  Son. 

For  pumping  the  condensed  steam  from  the  radiator 
heating  system,  two  vacuum  pumps  have  been  installed  by 
Messrs.  Ashwell  &  Xesbit,  and  these  are  driven  by  belt 
from  a  .')-h.p.  variable  speed  motor,  running  at  from  7G0  to 
1,000  It.  P.M. 

In  connection  with  the  "  Plenum  "  heating  and  ventilat- 
ing system,  also  installed  by  Messrs.  Ashwell  it  Xesbit.  there 
are  two  blowers  and  one  extractor  fan.  Each  of  these  is 
driven  by  belt  from  a   12-h.p.  motor,  running  at  from  770 

to  1,000  R.P.M. 

In  the  office  block  are  installed  two  lifts,  erected- by 
Messrs.  Wm.  Wadsworth  ct  Son.  These  have  solenoid- 
operated  starting  and  reversing  control  gear  operated  by  a 
master  switch  in  the  cab  and  by  limit  switches,  top  and 
bottom.  Each  lift  is  driven  by  means  of  worm  gearin'-' 
from  a  12-h.p.  motor,  running  at  950  r.p.ji. 

The  fine  organ,  by  Messrs.  Wm.  Hill  &  Son,  receives  its 
wind  from  two  blowers,  one  of  which  adds  its  pressure  to  the 
wind  furnished  by  the  other,  so  that  both  high  and  low 
pressure  can  \>e  obtained.  These  blowers  are  both  of  the 
"  Discus "  type,  driven  by  belts  from  a  5i-H.p.  motor, 
running  at  .'S40  R.p.ii.,  and  controlled  by  a  solenoid-operated 
starter,  worked  from  an  ordinary  tumbler  switch  near  the 
organist's  seat,  this  latter  control  circuit  being  at  200  volts. 
A  similar  set  of  apparatus  will  be  installed  for  the  second 
organ. 

As  is  well  known,  the  sewers  in  the  Westminster  area  are 
very  near  the  surface  of  the  streets,  and  to  raise  the  sewage 
from  the  sub-basement  into  the  drain  a  duplicate  set  of 
"  Shone "  ejector  apparatus  has  been  installed  by  Messrs. 
Hughes  &  Lancaster.  The  electrical  portion  of  this  plant 
comprises  two  I.V-h.p.  air  compressor  motors,  which  are  con- 
trolled automatically.  The  air  reservoir  has  pipes  leadini; 
to  diapraghm-pressnre  relays,  which  start  and  stop  the  motors 
in  accordance  with  low  or  high  pressure,  in  an  analogous 
manner  to  the  fire  service  relays  mentioned  above. 

The  motor  driving  the  booster  is  7  h.p.,  and  runs  at  a 
speed  of  900  r.p.ii.,  driving  it  direct  through  a  flexible 
coupling.  The  booster  set  is  of  Electric  Construction  Co.'.s 
make. 

The  lighting  of  the  buildings  comprises  about  1,600 
lamps,  and  there  are  five  entirely  separate  lighting  installa- 
tions— viz.,  the  Office  Block,  the  London,  City  and  Midland 
Bank,  the  Public  Positive,  Public  Negative  and  "  Police " 
circuits. 

The  supply  for  lighting  is  at  200  volts  throughout,  the 
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lamps  in  the  office  and  public  installations  being  divided 
approximately  equally  between  the  positive  and  negative 
sides  of  the  400-volt  three-wire  service  of  the  Westminster 
Electric  Supply  Corporation,  Ltd. 

To  meet  the  regulations  of  the  London  County  Council,  it 
was  originally  intended  to  take  the  supply  for  the  "  Police  " 
circuit  from  the  mains  of  the  London  Electric  Supply  Corpora- 
tion. After  the  wiring  had  all  been  run  on  this  basis,  the 
result  of  the  litigation  between  the  two  supply  companies 
was  that  the  Westminster  Co.  assumed  the  management  of 
the  London  Corporation's  system  in  the  Westminster  area, 
and  that  they  were  not  willing  to  give  a  supply  from  the 
London  Co.'s  mains.  Under  these  circumstances  a  battery 
was  installed  to  meet  the  demand  for  an  entirely  separate 
source  of  supply  to  feed  a  certain  proportion  of  lamps  in  all 
portions  of  the  buildings  accessible  to  the  general  public  ;  this 
battery  consists  of  108  Type  L-11  cells  of  the  D.P.  Battery 
Co.'s  make,  and  is  charged  during  the  daytime  from  the  West- 
minster (Jo.'s  iOO-volt  su]iply  through  a  booster  giving 
45  amperes  at  0  to  92  volts.  It  is  capable  of  maintaining  '■ 
the  whole  of  the  lamps  on  the  "  Police  "  circuit  for  six  hours  , 
on  one  discharge. 

There  are  two  main  control  rooms,  one  in  the  basement 
and  one  adjacent  to  the  great  hall,  and  the  greater  part 
of  the  main  distribution  and  distribution  boards  are  grouped 
in  these  control  rooms,  from  which  about  40  separate 
circuits  radiate.  The  sub-distribution  boards  are  placed  in 
accessible  positions  in  different  parts  of  the  buildings. 
About  30  miles  of  cables  and  wires  and  10  miles  of  conduit  ^' 
have  been  fixed. 

The  materials  throughout  are  to  a  very  high  standard. 
"All  cables  and  wires,  both  for  lighting  and  power,  are  of 
CM. A.  2,500-megohm  grade  and  of  Connolly's  make, 
whilst  all  conduit  is  of  heavy-gauge  solid-drawn  steel, 
heavily  galvanised  inside  and  out.  The  whole  installation  is 
on  the  draw-through  system,  and  the  large  number  of  boxes 
installed  will  facilitate  inspections  and  repairs.  All  distri- 
buting boards  are  in  heavy  cast-iron  cases,  a  few  being  fitted 
with  oak  frames  on  cast-iron  shells,  and  where  in  view  the 
cases  are  recessed  into  the  walls. 

The  fittings  in  the  main  halls,  reception  rooms,  conference 
halls  and  library,  are  of  striking  design,  and  carried  out  in 
real  bronze  with  satin-finish  glassware.  They  were  specially 
designed  by  the  architects,  and  supplied  partly  by  Messrs. 
J.  W.  Singer  &  Sons,  and  partly  by  Messrs.  Strode  &  Co.       , 

A  great  number  of  the  fittings  are  in  the  form  of  two- 
light  and  three-light  brackets,  and  these  are  all  fitted  with 
Strode    bracket   boxes  and  connecting   sockets,  so    that  a   2. 
bracket  may  be  bodily  removed  for  cleaning  without  having 
to  unfastea  or  disconnect  the  fitting.     The  main  electroliers  3. 
are  provided  with  iron  disconnecting  boxes  with  porcelain 
connector  fittings,  and  are  lowered  for  cleaning  by  means  of  *• 
permanent  winches. 

Messrs.  Dove  Bros.,  Ltd.,  were  the  main  contractors  for 
the  whole  of  the  building,  and  the  whole  of  the  wiring 
for  power  and  lighting  was  carried  out  by  Messrs. 
Strode  &  Co.,  who  also  installed  the  battery  and  its  appa- 
ratus, the  water  level  alarm  indicators  and  the  intercom- 
munication telephone  system.  6. 

The  clerk  of  works  was  Mr.  E.  C.  Howell,  and  Mr.  C.  Hale, 
who  was  .Messrs.  Strode  &  Co.'s  foreman  during  the  execu- 
tion of  the  contracts,  has  been  appointed  electrician- in- 
ch arge. 


ELECTRICAL    TRADE    COMPETITION    IN 
AUSTRALIA. 


The  report  of  the  British  Trade  Commissioner  for  Australia  for 
1911  draws  attention  to  the  fact  that  during- the  year  foreign  firma, 
particularly  American,  devoted  increased  consideration  to  Australia 
by  sending  over  special  representatires  to  organise  their  agency 
arrangements  in  the  various  States,  and  by  improving  their  selling 
organisation  in  other  ways.  This  has  been  noticeable  particularly 
in  the  trade  in  petrol  and  electric  motors  and  lorries,  telephone 
instruments  and  material,  electrical  machinery  and  material,  mining 
drills,  &o.  The  value  of  the  total  imports  of  electrical  machinery 
in  1910  was  £321,327,  in  which  the  United  Kingdom  participated 
to  the  extent  of  £176,119,  or  54'8  per  cent.,  the  United  States 
£93,03r>,  and  Germany  £32,539.  The  following  table  shows  the 
course  of  foreign  competition  in  1910 — the  figures  for  1911  are 
apparently  not  yet  available — in  the  several  items  which  permit 
of  classification  : — 


Dynamo  -  electric  machines 
over  200  H.P.,  and  parts     ... 

Dynamo-electric  machines  up 
to  200  H.P.,  static  trans- 
formers, inductioncoils,  elec- 
tric fans  and  parts  thereof... 

Regulating,  starting  and  con- 
trolling apparatus,  including 
distributing  boards  and 
switchboards,  except  tele- 
phone switchboards 

Generators  for  direct  coupling 
to  steam  turbines    

Total       


United    United     Ger-       Other        Total 
Kingdom.  States,    many,  countries,  imports. 


22,273     2,991 


£ 

630 


£ 
2.5,911 


129,440  73,447  22,717  17,064     242,668 


19,192  16,595     2,612     2,655       40,854 
5,214      —       6,680       —         11,894 


£176,119  93,036  32,539  19,639     321,327 

It  appears  that  when  the  question  of  the  amendment  of  certain 
headings  of  the  tariflfs  was  under  consideration  in  1911,  it  was 
found  possible  to  obtain  preferential  treatment  for  British  goods 
under  the  headings  of  "  Dynamo-electric  machines  over  200  h.p. 
and  parts  "  and  "  Dynamo-eleotric  machines  up  to  200  H.P  .  static 
transformers,  induction  coils,  electric  fans  and  parts  thereof."  The 
duties  on  these  goods  from  the  United  Kingdom  now  are  12i  per 
cent,  and  20  per  cent,  ad  calvrem,  as  compared  with  17^  per  cent, 
and  25  per  cent,  respectively  on  foreign  goods.  The  report  also 
enumerates  in  detail  other  imports  of  electrical  materials  in  1910  of 
the  separate  value  of  £6S2,217.  The  particulars  are  as  undemoted, 
the  respective  figures  for  1911  apparently  being  also  not  yet 
ascertainable  : — 


Ger-     United      Other        Total 
many.    States,  countries,  imports^ 


£ 
25,796 


Electroliers,  gasoliers,  chan- 
deliers, pendants,  brackets 
and  zinc  tubing 

Electric  fitting  and  appliances, 
namely,  switches,  fuses  and 
lightning  arresters  ... 

Electric  heating  and  cooking 
appliances     

Electrical  and  gas  appliances 
(not  included  elsewhere)   ... 

Accumulators,  arc  lamps  and 
carbons,  cable  and  wire 
(covered)  carbon  in  blocks 
of  12  sq.  in.  and  over, 
vacuum  tubes,  measuring 
and  recording  instruments 
and  prepared  insulating  tape     277,105 

Telephones  and  telephone 
switchboards  and  appliances 


£  £ 

1,902        714 


£  £ 

29     28,621 


9,672      6,434     5,878     2,952     34,936 
1,589        175        535  48       2,347 

9,094    42,545  19,143  12,734   153,516 


61,447     9,643     9,437  357,6.32 
45,974      5,137     3,200     1,048  105,165* 


Theatre  Installations.— Messrs.  S.  (Iilutt  cV;   Co.. 

of  Newcastle-upon-Tjne,  are  at  present  engaged  in  carrying  out  the 
electrical  installations  at  the  following  theatres,  &c.  :  Hippodrome, 
Newcastle ;  Rayal  Theatre,  Hebburn-on-Tyne  ;  Theatre  Royal, 
Sunderland  ;  Empire  Palace,  Easington  Colliery  ;  Victoria  Theatre, 
Southbank  ;  Prudhoe  Picture  Palace,  Prudhoe-on-Tyne  ;  Palace 
Theatre,  High  Shields,  and  Summerhill  Palace  Theatre,  Birmingham. 

Japanese  Failure. — According  to  a  Renter  dispatch 
from  Tokio,  it  is  reported  from  Osaka  that,  "  as  a  result  of  the 
recent  forgeries  by  the  cashier  of  the  Xagoya  branch  of  the  Mitsui 
Bussan  Kaisha,  who  fled  after  putting  into  circulation  bills  in  the 
name  of  the  firm  for  700,000  yen,  the  majority  of  which  were  held 
by  local  banks  in  Nagoya  and  Osaka,  the  Saiga  Electrical  Co.  has 
failed.     The  liabilities  amount  to  7,000,000  yen." 


Total  £449,410   117,640  39,113  26,248  682,217 

"  Includes  Belgium  £9,557,  and  Sweden  £40,249. 

The  British  share  of  the  above  formed  ()5'83  per  cent,  of  the 
total,  whilst  Germany  participated  to  the  extent  of  17'2  per  cent., 
and  the  United  States  to  the  amount  of  57  per  cent.  The  bulk  of 
the  American  trade  is  with  New  South  Wales,  and  in  some  articles 
German  trade  is  chiefly  with  Western  Australia,  a  fact  which  is. 
attributed  to  a  strong  distributing  organisation  in  that  State. 
Although  British  goods  as  a  rule  are  more  expensive,  the  report 
states  that  they  are  better  made  and  more  reliable  than  those  from 
either  the  Continent  of  Europe  or  the  United  States,  both  of  which 
rely  for  the  sale  of  their  goods  rather  on  their  low  price  than  on 
their  quality.  In  some  lines  British  firms  are  ably  represented  and 
are  fighting  hard  to  hold  the  trade. 


South    African    Lighting    Association,    Ltd.— The 

directors  have  declared  an  interim  dividend  of  3J  per  cent.,  or  7  per 
cent,  per  annum,  as  compared  with  an  interim  dividend  of  3  per  cent, 
last  year. 
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The  Hystrrosis  Loss  in  Iron  duo  to  a  Comltiiied  I'lilsating 
nnd  Rotating  Magnetic  Field. 

Ily  T.  F.  Wall,  D.So.,  M.Knp.,  A.M.Inst.C.E. 

Will  I. K  data  arc  available  relating  to  the  hysteresiB  loss  in  iron 
due  to  pulsatinff  and  rotating  maprnetic  fields  acting  neparately, 
no  experiments  have  been  made  to  determine  the  loss  due  to  their 
simultaneous  action.  In  the  case  of  a  plain  series  single-phase 
commutator  motor,  the  iron  of  the  cores  is  subjected  to  the  pulsating 
field  due  to  a  current  in  the  stator  winding,  while  at  the  same 
time  the  rotor  core  is  rotating.  Experiments  were  made  by 
the  author  to  determine  whether  the  total  hysteresis  loss  was 
the  sum  of  the  losses  due  to  cath  cause  acting  alone. 
The  hysteresis  due  to  pulsation  is  similar  to  that  produced  in 
transformers  and  cnn  be  calculated  in  the  same  way.  The  hysteresis 
due  to  rotation  is  similar  to  that  in  a  direct  current  armature, 
giving  rise  to  a  definite  tori|ue  for  each  value  of  the  tlux,  the 
hysteresis  torque  in  the  case  of  the  .\  i'.  rotor  subjected  to  a  pulsat- 
ing field  being  the  mean  value  of  the  hysteresis  torque  curve  corres- 
ponding to  the  wave  form  of  the  pulsating  Hui. 

The  method  of  investigation  adopted  was  to  take  "  running- 
down  '  curves  with  various  i).C'.  values  in  the  stator  windings  of 
the  machine  used  for  the  test,  and  also  with  AC.  in  the  stator 
windings.  In  the  latter  case,  the  pulsation  hysteresis  is  supplied 
from  the  mains,  and  the  rotor  is  retarded  only  by  the  rotation 
hysteresis.  The  i).<'.  tests  enable  the  rotation  hysteresis  torque 
curve  to  be  determined,  and  the  Ac.  tests  show  to  what  extent  the 
rotation  hysteresis  is  modified  by  the  pulsation  of  the  flux. 

It  was  necessary  to  use  special  means  for  accurately  measuring 
the  falling  speed,  and  a  stroboscopic  method  was  adopted.  As  the 
friction  of  the  ball-bearings  slightly  diminished  at  low  speeds  if 
the  bearings  were  cold,  and  the  measurements  had  to  be  very 
accurate,  the  machine  was  run  for  several  hours  before  taking  a 
curve. 

As  the  result  of  his  experiments  the  author  finds  that  : — 

The  rotation  hysteresis  torque  is  very  considerably  reduced  by  the 
pulsating  action  of  the  tlux  for  those  values  of  the  frequency  which 
are  usually  met  with  in  practice  (20-L'n  cycles  per  second).  The 
reduction  is  about  58  per  cent,  for  the  range  of  flux  densities  used. 
The  rotation  hysteresis  is,  within  wide  limits  of  frequency  of 
pulsation,  constant,  and  for  all  practical  values  of  the  frequency 
may  be  considered  to  be  the  same  for  any  frequency. 

As  the  hysteresis  fre([uency  becomes  reduced  to  very  low  values, 
the  rotation  hysteresis  approaches  in  magnitude  the  value  deduced 
from  a  curve  connecting  the  rotation  hysteresis  torque  and  direct 
current  in  the  stator  winding. 

The  explanation  of  the  reduction  observed  appears  to  be  that 
the  molecules  of  the  iron  being  set  in  a  state  of  rapid  movement  by 
one  cause,  the  additional  movement  of  the  molecules  corresponding 
to  the  other  cause  takes  place  much  more  readily  than  if  either 
cause  were  acting  alone. 


Experiments  for  Improving  tlie  Construction  of  Practical 
Standards  for  Electrical  Measurements. 

lleport  of  thi'  Committee ;  Loud  Rayleigh  {Chairman)  ;  Dr.  R.  T. 
Glazebkook  iSi'eretarij). 

{Section  A.  Abstract.') 

The  Reports  from  1861  to  IHll  inclusive  have  now  passed  through 
the  press,  and  it  is  intended  that  this,  the  1912  and  final  Report  of 
the  Committee,  shall  conclude  the  reprints,  which  wUl  be  on  sale 
in  the  autumn  of  the  present  year.  It  seems  desirable,  however, 
that  the  Committee  should  remain  in  existence  until  all  questions 
connected  with  the  republication  are  determined,  and,  accordingly, 
they  ask  for  re-appointment. 

With  regard  to  absolute  measurements  we  have,  as  the  direct 
result  of  the  work  of  members  of  the  Committee,  two  pieces  of 
apparatus  which  should  prove  equal  to  any  demand  for  precise 
measurements  in  the  absolute  system  for  very  many  years. 

A  report  on  the  British  Aseociation  Ayrton-Joues  current  balance 
appeared  in  1908,  and  it  was  stated  at  that  time  that  the  probable 
error  associated  with  a  determination  of  current  in  absolute 
measure  was  about  two  parts  in  100,000.  Since  then  the  balance 
has  been  used  on  several  occasions  ;  it  continues  to  give  satisfaction, 
and  there  appears  to  be  no  reason  for  doubt  that  so  far  as  the  absolute 
measurement  of  current  is  concerned  an  accuracy  within  at  least 
five  parts  in  100,000  can  still  be  guaranteed.  This  conclusion  is 
greatly  strengthened  by  the  results  which  were  communicated  to 
the  Association  last  year  by  Dr.  Dorsey  of  the  Bureau  of  Standards, 
Washington.  At  that  Institution  Drs.  Rosa  and  Dorsey  have  made 
experiments  with  a  new  current  balance,  the  coils  of  which  are 
arranged  in  a  manner  similar  to  those  used  by  Joule  and  by  Lord 
Rayleigh.  They  obtained  results  for  the  electromotive  force  of  the 
Weston  normal  cell  which  agree  with  those  obtained  at  the 
National  Physical  Laboratory  within  four  parts  in  100,000. 
Whether  this  represents  a  real  difference  in  the  results  given  by  the 
two  balances,  or  is  an  actual  difference  in  the  e.m.f.'b  of  the 
reference  cells  used,  has  not  yet  been  decided. 

With  regard  to  the  absolute  measurement  of  current  elsewhere,  a 
current  weigher  has  been  built  at  the  Laboratoire  Central  d'Elec- 
tricitc,  Paris,  and  at  the  Reichsanstalt  further  measurements  are  to 
be  made  in  the  near  future.  It  will  be  seen,  therefore,  that  the 
absolute  measurement  is  on  a  very  satisfactory  basis.  At  the 
National  Physical  Laboratory  no  efforts  will  be  spared  to  maintain 


the  Ayrton-Jones  balance  in  good  condition,  and  to  obtain  results 
equal  in  precision  to  those  obtained  at  the  present  time. 

Turning  to  the  absolute  measurement  of  retit^tancc,  for  many 
years  no  measurements  of  this  quantity  have  been  carried  out,  but 
at  the  present  time  the  Loren/.  apparatus  at  the  National  Physical 
Laboratory  and  other  apparatus  now  being  constructed  at  Berlin 
and  Washington  will  place  measurements  of  resistance  in  a  position 
equally  satisfactory  with  those  of  current.  The  Lorenz  apparatus 
is  now  being  employed  for  the  measurement  of  resistance,  and  it 
is  believed  that  the  probable  error  will  not  exceed  two  parts  in 
100,000.  This  satisfactory  state  of  affairs  is  largely  due  to  the 
design  and  size  of  the  apparatus  and  the  ease  with  which  the 
dimensions  of  the  coils  can  be  measured.  Many  years  ago  Lord 
Rayleigh  showed  that  it  was  not  necessary  to  measure  accurately 
the  diameter  of  the  coils  of  a  Joule  balance  ;  the  ratio  of  the 
diameters  was  sufficient,  and  this  ratio  could  at  any  time  be 
obtained  by  measuring  the  ratio  of  two  currents.  In  consequence, 
with  a  Joule  balance  an  observer  is  not  handicapped  in  his  measure- 
ments by  the  results  of  linear  observations  which  may  have  been 
made  many  years  prf  viously,  and  which  may  be  incorrect  owing  to 
secular  change.  With  the  Lorerz  appnratus  independence  of  pre- 
vious linear  measurements  has  been  secured  by  winding  the  coils 
with  bare  copper  wire,  and  leaving  them  in  this  condition.  This 
enables  linear  measurements  to  be  made  at  any  time  with  ease  and 
with  precision. 

Referring  to  material  standards,  it  is  most  gratifying  to  record 
that  measurements  of  resistance,  of  current,  and  of  electromotive 
force  are  now  made  on  the  same  basis  in  practically  all  civilised 
countries.  This  satisfactory  state  has  been  achieved  within  the 
past  four  years,  and  is  a  direct  result  of  the  labours  of  the  London 
Conference  of  1908,  in  which  this  Committee  was  so  largely 
interested. 

As  is  well  known,  the  International  standard  of  resistance  is  that 
of  a  specified  column  of  mercury,  and  that  of  current  depends  on 
measurements  with  the  silver  voltameter.  The  measurement  of 
electromotive  force  and  of  current  may  be  conveniently  made  by 
means  of  the  Weston  normal  cell. 

During  the  past  two  years  comparisons  of  resistance  coils  and  of 
standard  cells,  and  comparative  experiments  with  the  silver  volta- 
meter, have  been  made  by  representatives  of  the  National  Physical 
Laboratory  and  the  standardising  laboratories  of  America,  France 
and  Germany.  The  results  obtained  show  the  remarkable  agree- 
ment which  now  exists  between  the  electrical  standards  of  the  four 
countries  named. 

The  Committee  feel  that  the  primary  objects  for  which  they  were 
appointed  have  been  achieved,  and  that  the  present  position  of 
electrical  standards — as  outlined  in  this  report — is  very  satisfactory. 
With  a  view  to  completing  the  business  arrangements  connected 
with  the  republication,  the  Committee  recommend  that  they  be 
reappointed,  that  Lord  Rayleigh  be  chairman  and  Dr.  R.  T.  Glaze- 
br(X>k  secretary. 


Tlie  Determination  of  the  Stresses  in  Springs. 

By  E.  G.  COKEK,  M.A.,  D.Sc,  Professor  of  Mechanical  Engineering 
in  the  City  and  Guilds  of  London  Technical  College.  Finsbury. 

{Section  G.    Abstract.} 

The  principal  difficulties  in  determining  experimentally  the  stress 
in  a  body  of  complicated  form  usually  arise  from  the  great  varia- 
tion of  stress  intensity  as  we  pass  from  any  point  to  a  neighbouring 
one  in  the  body,  and  hence  any  alterations  of  form  and  configura- 
tion produced  by  stress  and  capable  of  measurement,  such  as  the 
deflection  of  a  spring,  afford  little  or  no  information  of  the  condi- 
tion of  stress  in  the  body,  unless  we  are  able  to  formulate  a  theory 
of  the  behaviour  of  the  structure  in  agreement  with  the  measure- 
ments obtainable  by  experimental  means. 

In  some  kinds  of  springs  these  conditions  are  fulfilled  very 
nearly,  and  it  is  not  difficult,  for  example,  to  calculate  very 
approximately  the  stresses  in  a  helical  spring  due  'to  a  given 
deflection.  In  other  forms,  such  as  plate  springs,  the  conditions 
are  less  favourable,  since  experiments  show  that,  where  plates  are 
built  up  into  a  matrix,  the  rubbing  friction  between  the  surfaces  in 
contact  is  often  so  considerable  that  the  spring  taken  as  a  whole 
cannot  be  treated  as  an  elastic  body,  although  each  of  its  separate 
plates  may  be  considered  as  such.  It  is  suggested  that  in  some 
cases  experiments  on  models  made  of  transparent  materials  may 
prove  of  use  in  determining  the  stresses  in  springs  built  up  of 
curved  plates,  or  constructed  from  a  ribbon  coiled  in  a  plane,  as  in 
a  watch-spring.  Experimental  comparisons  of  the  stresses  in 
steel  and  ome  transparent  materials  show  that  the  effects  produced 
are  very  similar,  and  we  may  therefore  obtain  d  fair  approxima- 
tion to  the  stress  distribution  in  a  steel  spring  by  an  optical  examina- 
tion of  a  transparent  model.  A  general  idea  of  the  stress 
intensity  throughout  the  whole  model  can  often  be  obtained  by  a 
visual  examination. 

Optical  methods  must  necessarily  be  confined  to  models  ;  but  this 
objection  may  be  entirely  removed  if  advantage  is  taken  of  the 
thermal  properties  of  materials  under  stress,  the  fundamental  facts 
of  which  were  discovered  and  investigated  by  Thomson  and  Joule. 
It  is  easy  to  show  that  a  metal,  when  subjected  to  stress  within 
the  elastic  limit,  experiences  a  very  small  change  of  temperature— 
a  diminution  for  tension  stress  and  an  increase  for  compression 
stress— and  this  alteration  is  proportional  to  the  load  applied. 
This  change  of  temperature  can  be  readily  shown  by  a  thermopile  ; 
and,  as  an  example,  fig.  1  shows  some  observations  obtained  for  the 
case  of  a  tension  member  subjected  to  a  uniformly  increat-ing  load, 
and  rising  to  a  maximum  of  21,000  lb.  per  sq.  in.  The  galvano- 
meter deflections,   plotted  on  a  time  base,  show  the  diminution  of 
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temperature  experienced  ;  and  since  the  bar  is  continually  tending 
to  return  to  thermal  equilibrium  with  the  Burrounding  atmosphere, 
a  correction  must  be  applied  to  the  readings.  The  correcting 
factor  may  be  readily  obtained  from  the  tail  of  the  experimental 
curve,  and  the  modified  readings  then  follow  the  curve  shown  by 
II  ;  they  are  now  proportional  to  the  time,  and  therefore  to  the  rate 
of  application  of  the  load.  This  and  other  experimental  results 
show  that  the  thermal  effect  is  proportional  to  the  stress  for  the 
whole  range  of  elastic  deformation  in  both  tension  and  com- 
pression. 

Experiment  also  shows  that  the  thermal  effects  produced  in  a 
beam  subjected  to  bending  correspond  to  the  known  stresses  across 
the  transverse  sections.  The  casa  of  pure  shear  is  of  considerable 
interest,  since  it  may  be  regarded  as  the  result  of  compression  and 
tension  stresses  of  equal  intensities  at  right  angles,  and  the  sum  of 
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the  thermal  effects  is  zero.  On  the  other  hand,  the  optical  effect 
of  a  shear  is  proportional  to  the  arithmetical  sum  of  the  principal 
stresses  at  a  point.  Both  methods  of  experiment  may  be  advan- 
tageously employed  in  many  cases,  and  in  some  investigations  no%v 
in  progress  on  springs  and  plates  of  various  forms,  the  results 
obtained  optically  are  being  examined  independently  by  thermal 
tests.  For  example,  the  optical  effect  of  two  equal-like  principal 
stresses  at  a  point  produces  a  dark  field  between  crossed  Xicols 
similar  to  that  observed  in  places  where  there  is  no  stress  at  all,  so 
that  both  cases  give  the  same  optical  effect.  Thermal  measure- 
ments, however,  distinguish  between  these  cases  and  afford  a 
measurement  of  the  stress  distribution  where  an  optical  test  fails. 

The  principal  diffic^ulty  in  the  application  of  thermal  measure- 
ment is  in  the  very  small  range  of  temperature — less  than  O'O.^"  C. 
per  1,000  lb.  of  stress  for  steel — and  the  large  corrections  which 
are  required  to  allow  for  the  exchanges  of  heat  with  surrounding 
bodies.  A  third  mode  of  investigation  of  the  stresses  in  springs 
and  other  bodies  is  offered  by  the  permanent  electrical  differences 
between  stressed  and  unstressed  metals,  a  phenomenon  discovered 
by  Lord  Kelvin.  The  potential  difference  available  within  the 
elastic  limits  of  a  material  like  steel  or  wrought-iron  is,  however, 
very  small,  and  some  experiments  made  for  the  purposes  of  the 
present  paper  show  that  it  is  less  than  02  microvolt  per  1°  C.  of 
difference  between  hot  and  cold  junctions. 


The  Water-Power  Possibilities  of  the  Highlands.* 

"  The  Economic  Aspect  of  Scottish  Water-Power  "  was  the  subject 
of  an  interesting  contribution  by  51b.  A.  Newlakds,  JI.Inst.C.E., 
assistant  engineer  of  the  Highland  Railway,  who  said  the  economic 
waste  represented  by  the  non-utilisation  of  the  water-power 
possibilities  of  the  Scottish  Highlands  was  at  last  beginning  to 
receive  the  somewhat  belated  attention  of  industrial  life.  The  north 
and  west  of  Scotland  had  the  greatest  extent  of  elevated  area  and 
the  greatest  rainfall  in  the  British  Isles,  with  the  possible  exception 
of  Cumberland,  in  England.  Various  estimates  of  the  amount  of 
water-power  available  in  Scotland  had  been  made,  and  Prof.  Forbes, 
F.R.S.,  had  put  the  figure  at  1,000,000  H.P. 

Even  if  one-half  of  this  amount  were  accepted,  it  represented,  on  a 
basis  of  5  lb.  of  coal  per  H.p.-hour,  3J  million  tons  of  coal  per 
annum.  This,  at  lOs.  per  ton,  was  worth  £1,750,000,  which  was 
probably  an  extremely  conservative  estimate  of  the  annual  value  of 
the  Scottish  water-power. 

The  great  centres  of  industry  had  become  too  congested  and  too 
expensive  for  the  workers.  Their  housing  conditions  were  unsatis- 
factory. Rents  and  taxes  were  high,  and  the  distractions  and 
expense  of  large  cities  were  a  burden.  Employers,  on  the  other 
hand,  were  being  increasingly  hampered  by  the  restrictions  imposed 
on  them  by  combinations  of  labour,  by  insurance  and  liability  for 
workers,  and  by  the  restraint  of  Government  supervision,  and  when 
to  these  were  added  an  increased  taxation  and  a  rising  wages  bill, 
it  was  easy  to  account  for  the  growing  oncost  charges  which  now 
represented  such  a  heavy  tax  on  production.  The  solution  lay  in 
the  creation- of  an  industrial  development  in  the  country  districts. 
and  the  north  of  Scotland  had  exceptional  advantages  to  offer,  both 
by  reason  of  its  natural  resources  and  its  geographical  location. 
The  hydro-electric  possibilities  of  the  north  were  in  themselves 
sufficient  to  attract  and  encourage  an  industrial  development,  but 
to  these  could  be  added  a  fine,  healthy  country  population,  eager  to 
take  up  any  employment  offered  to  them.  Industry  in  any  form  could 
be  carried  on,  as  imported  raw  material  could  be  laid  down  on  the 
Highland  seaboard  as  easily  as  in  the  Midlan'ls  of  England.  The 
growth  of  population  consequent  upon  an  industrial  development 
such  as  this  would,  on  a  moderate  estimate,  be  not  less  than  five 

'  See  also  Elec.  Rev.,  May  31sfc,  1912,  p.  874. 


persons  per  h.p.  utilised,  so  that  45,000  h.p.  would  create  a  new 
population  equal  to  that  of  the  four  most  northern  counties  in  the 
mainland.  The  whole  subject  was  one  well  worthy  the  attention  of 
the  State,  and  Mr.  Newlands  suggested  that  the  policy  of  State 
afforestation  should  be  associated  with  that  of  water-power 
development,  and  that  the  funds  in  the  hands  of  the  Develop- 
ment Commissioners  should  be  made  available  for  the  control  and 
purchase  of  water  rights  and  development  of  power  as  an  initiatory 
step. 

SiK  Henby  Cukynghame,  the  president,  said  the  importance  of 
the  subject  was  tremendous.  The  project  which  Mr.  Newlands 
advocated  meant  placing  at  the  disposal  of  the  people  of  Scotland 
what  was  equivalent  to  the  produce  of  a  very  considerable  coal- 
field— but  without  the  smoke.  They  might  have  the  whole  energy 
of  the  water  of  the  Highlands  utilised  in  the  service  of  man  with- 
out any  person  seeing  anything  that  would  offend  his  artistic 
sense.  Electricity,  unlike  steam,  could  be  separated  :  if  they  had 
the  industries,  they  could  distribute  them  all  over  the  place.  They 
need  not  have  the  population  in  cities  at  all,  but  could  have  the 
people  scattered,  carrying  on  such  industries  as  agriculture  in 
summer  and  other  industries,  made  available  by  electricity,  in 
winter.  He  considered  that  this  wtis  one  of  the  most  important 
papers  in  the  whole  British  Association. 

Db.  Scott  said  that  with  regard  to  the  Scottish  Highlands  there 
were  certain  difficulties,  and  one  was  the  cost  of  transport. 
With  a  denser  population,  however,  that  would  tend  to  come  down. 

Mr.  W.  F.  Reid  said  that  unless  they  worked  such  a  scheme  on 
a  very  large  scale  electricity  became  too  costly,  and  he  inquired 
whether  the  landowners  in  the  neighbourhood  of  these  sources  of 
power  would  grant  land  on  reasonable  conditions  of  tenure. 

Mb.  Newlands,  in  reply,  said  as  to  transport  facilities  in  the 
North  of  t^cotland  there  was  not  a  part  of  the  mainland  more  than 
20  miles  from  the  seaboard.  He  believed  that  the  landlords  would 
sacrifice  personal  interests  if  it  could  be  shown  that  the  develop- 
ment of  such  a  scheme  would  be  for  the  advantage  of  the  High- 
lands generally,  but  they  would  probably  resist  the  attempts  of 
speculators  and  others  who  endeavoured  to  buy  up  water  rights 
with  the  view  of  selling  at  a  profit  later  on. 


The  Transmission  of  Heat. 

Mr.  C.  H.  Lakder,  M.Sc,  and  Prof.  J.  E.  Petavel,  F.R.S., 
described  an  experimental  investigation  of  the  transmission  of 
heat  from  heated  metal  cylinders  to  the  surrounding  air,  which  has 
a  direct  bearing  on  the  lagging  of  steam  pipes  ;  the  temperatures, 
however,   ranged   up  to  2,000°   F..   and  the    pressure  in  the  air 
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Fig.  1. — Effect  of  Density  of  Covering  on  Heat  Loss. 


enclosure  was  varied  from  atmospheric  up  to  3,000  lb.  per  sq.  in. 
In  the  case  of  steam  pipes,  the  heat  loss  per  hour  per  sq.  ft.  per 
degree  F.  difference  of  temperature  was  measured,  with  the  follow- 
ing results : — 

Bare  steam  pipes  containing  saturated  steam  at  atmospheric 
pressure  and  at  100  lb.  per  sq.  in.  gauge  pressure,  external 
atmosphere  at  60°  F. : — 


External 

diameter  of 

radiator, 

0'2 
1 


Conduction 

At  atmospheric     At  100  lb.  per  only,  tabing 

pressure.  sq.  in.  k.=  0'U4*. 

3'94  6-0  0-39  \       £  -^ 

3-00  4-0  0-13       o  .S  2  _  u 

2  2-55  2-8  0-089  f  a  ^"^  aS 

3  2-30  2-4  0-074  (  g  "  S  o  ;2 
5                            2.05  2-1  0-060  LS  " 'x       g 

12  1-97  —  0-047/      J'J 

*  The  constant  K  is  given  in  b.th.u.  per  hour  per  square  foot  of 
surface  per  degree  F.  temperature  difference  for  a  layer  1  in.  thick. 

Under  the  conditions  described,  the  loss  of  heat  is  mainly  due  to 
convection.  In  the  case  of  a  pipe,  for  example,  1  in.  in  diameter, 
containing  steam  at  atmospheric  pressure,  the  loss  by  radiation  is 
0'44  or  15  per  cent.,  and  by  conduction  013  or  4  per  cent.,  so  that 
81  per  cent,  is  dissipated   by  convection  ;  at  100  lb.  per  sq.  ill.  the 
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loss  by  convection  would  be  about  80  per  cent.  If  the  surface  of 
the  metal  were  machined,  the  loss  by  radiation  would  be  halved, 
and  if  it  were  polished  the  loss  would  be  reduced  to  one  quarter. 

Ae  all  lapfrinp  materials  are  better  heat  conductors  than  air,  they 
increase  the  loss  due  to  conduction  ;  it  is  neccspary,  therefore,  to 
arraniie  them  loosely,  so  as  to  sub-divide  the  air  space  surroundintr 
the  pipe  as  perfectly  aa  possible  with  the  lea«t  amount  of  solid 
material.  The  lag-erintr  can,  however,  be  too  loosely  packed,  as  will 
be  seen  in  fipt.  1,  which  shows  the  effect  of  slap  wool  under  various 
conditions  as  regards  density  of  packlnsr.  The  best  result  was 
obtained  when  the  soli.l  material  occupial  -f,  of  the  total  apace  ;  the 
conduction  loss  was  then  increased  from  OIH  to  040,  but  (assuming 
radiation  to  be  zero)  the  convection  loss  was  reduced  from  :V2  to 
014,  the  total  lossbeinp  }  of  that  observed  with  the  bare  pipe. 

The  loss  by  radiation  per  sq.  ft.  from  small  pipes  diminishes 
rapidly  as  the  diameter  increases,  but  above  4  in.  diameter  it 
becomes  nearly  constant. 

X   New  Machine  for  Altornntln^  Load  Tests. 

ByBKBNAKD  P.  II&IGH,  B.Sc,  Assoo.M.Iust.C.E. 
(*<•/;<.«  «.  Akxtracl.) 
DiBiNc  the  discussion  that  followed  Mr.  Eden's  recent  paper  on 
the  endurance  of  metals,  references  were  made  to  the  use  of  an 
alternatinR  magnetic  flux  for  producinpr  a  palsatinpr  pull  in  a 
specimen,  and  some  brief  notes  were  also  contributed  by  the  author, 
describing  a  machine  of  this  class  which  had  been  in  use  in  the 
James  Watt  Engineerinfr  Laboratories  of  the  University  of  Glasgow 
(where  it  was  constr\i<ted)  for  some  months. 

The  present  machine  is  of  small  size,  being  intended  primarily 
for  testing  wire  with  direct  pulls  varying  up  to  about  1  owt. 

The  construction  of  the  machine  is  shown  in  fig.  1,  and  its 
principle  is  illustrated  diagrammatically  in  fig.  2.  The  lower  end 
of  the  specimen,  w,  is  atta'"hed  to  the  armature  A.  This  is  a 
laminated  block  of  iron,  supported  on  flat  springs  giving  freedom 
for  vertical  motion  in  a  small  range,  directly  over  the  pole  Pi  of  the 
magnet.  A  magnetic  flux  (indicated  by  chain  lines)  is  produced  by 
the  large  coil  c,  and  passes  across  from  the  armature  to  the  main 
pole  Pi,  thence  back  to  the  subsidiary  poles  Pj  and  i"»  by  means  of 
the  laminated  yoke.  The  total  air-gap  in  the  circuit  is  made  small, 
so  that  a  coil  of  moderate  size  is  sufficient  to  produce  a  very  strong 
tiux  in  the  air-gap,  developing  a  strong  pull  between  the  pole-face 
and  armature. 

When  the  density  of  the  flux  on  the  pole-face  is  B  lines  per 
sq.  cm.,  the  magnetic  pull  per  sq.  cm.  is  given  by  the  expression 
(Maxwell's  law) 

t'  =  b78  t  dynes  per  cm". 

Taking  the  area  of  the  pole-face  as  A  sq.  cm.,  the  total  magnetic 
flux  is  (.V  X  b)  lines,  and  the  electromotive  force  induced  in  each 
turn  of  the  magnetising  coil  is — 

E  =  444  <■  (a  X  b)  10"  volts, 
where   c  is  the   frequency   of   the  alternating  current    supplied, 
measured  in  complete  cycles  per  second.      The  magnetic  pull  y  is 
therefore    proportional   to  the   square   of   the   ratio  of   volts    to 
cycles — i.e., 

f  =  i  (e/<-)-. 

This  holds  good  so  long  as  a  constant  proportion  of  the  total 
magnetic  flux  passes  across  the  gap — i.e.,  so  long  as  the  leakage  flux 
which  passes  between  the  sides  of  the  armature  and  the  pole  Pi  is  a 
constant  proportion  of  the  whole.  If  this  were  strictly  the  case, 
the  pull  would  depend  only  on  the  ratio  volts  to  cycles,  and  it 
would  be  immaterial  whether  the  air-gap  varied  or  not.  In  prac- 
tice, however,  the  leakage  flux  varies  with  the  gap,  and  it  is  there- 
fore important  to  keep  the  leakage  as  small  as  possible.  The 
leakage  flux  is  proportional  to  the  width  of  the  gap  and  to  the 
periphery  of  the  vibrator,  while  the  useful  flux  is  proportional  to 
its  area  :  hence  it  follows  that  it  is  important  to  work  with  approxi- 
mately constant  gap,  and,  further,  that  a  large  machine  (in 
which  the  ratio  of  the  periphery  to  the  area  is  small)  is  easier 
to  design  than  a  small  one,  such  as  that  which  has  been  built.  Even 
in  this  small  machine,  however,  the  pulsating  pull  is  fairly  con- 
stant with  respect  to  variations  in  the  air-gap.  The  pull  increases 
somewhat  as  the  gap  is  reduced,  and  it  is  sometimes  necessary  to 
manipulate  the  machine  skilfully  so  as  to  keep  the  gap  constant  in 
spite  of  slight  instability.  In  a  larger  machine  this  would  be 
unnecessary,  as  the  'leakage  factor'  would  be  constant. 

The  small  coil  c'  is  connected  directly  to  a  sensitive  voltmeter, 
and  acts  like  the  secondary  winding  of  a  transformer.  It  is  intro- 
duced so  that  the  voltmeter  readings  from  which  the  load  is 
deduced  may  be  as  far  as  possible  free  from  leakage  errors.  The 
coil  is  therefore  wound  with  fine  wire  very  close  to  the  edges  of  the 
pole-face,  so  that  the  greater  part  of  the  leakage  flux  paEses  out- 
side the  coil.  In  this  way  the  constant  i  in  the  equation  for  the 
pnll  becomes  almost  independent  of  the  size  of  the  gap. 

It  is  not  difiicult  to  control  the  air-gap  within  the  desirable 
limits  when  the  specimen  is  not  too  long.  A  low-power  microscope 
fitted  with  a  graduated  scale  in  the  eye-pieces  is  handy  for  the 
purpose,  and  allows  the  range  of  vibration  under  any  given  load  to 
be  read  ofl:  at  the  same  time  that  any  adjustment  is  being  made. 
When  a  test  of  long  duration  at  a  given  pull  is  being  carried  out, 
it  is  more  convenient  to  employ  an  ammeter  to  measure  the 
magnetising  current.  As  this  current  is  directly  proportional  to 
the  mean  length  of  the  air-gap  (for  a  given  flux  density),  it  is  a 
very  simple  matter  to  keep  the  two  constant. 

If  it  were  possible  to  avoid  eddy  currents  in  the  pole  piece  Pi  and 
armature,  the  strength  of  the  magnetic  pull  would  not  depend 
upon  the  frequency,  but  only  on  the  ratio  voltage  to  frequency. 
In  practice,  however,  the  laminations  are  more  or  less  short- 
circuited,  and  eddy-currents  are  induced  which  drive  the  flux  to  the 
outside  of  the  pole,  increasing  the  leakage  and  reducing  the  pull. 


As  the  strength  of  the  eddy-currents i  -is'  proportional  to  the 
frequency,  while  the  pull  is  proportional  to  the  square  of 'the  flax, 
the  pull  varies  slightly  with  the  frequency,  and  the  machine  must 
be  standardised  for  a  number  of  different  frequencies. 

It  is  necessary  to  use  fairly  thin  stampings,  effectively  insulated 
from  one  another,  in  order  that  the  flux  may  be  uniformly  distri- 
buted over  the  pole  face. 


Fig.  1. 

The  flat  springs  Si,  Sj  which  carry  the  armature,  are  primarily 
arranged  so  as  to  guide  the  armature  A  between  the  poles  Pj  and  P«, 
keeping  its  lower  face  parallel  to  that  of  the  pole-piece  Pi.  By 
using  springs  instead  of  lubricated  guides,  one  ensures  the  absence 
of  friction,  which  might  easily  become  a  large  (and  variable) 
quantity.  When  working  with  high  frequencies,  even  the  air 
resistance  of  the  armature  and  its  attachments  becomes  a  measure- 
able  quantity,  although  generally  so  small  as  to  be  negligible. 

The  lateral  stres-^es  are  small  so  long  as  the  air-gaps  on  the  two 
side  poles  Pj  and  Pa  are  e<)nal.  Thus  the  lower  spring  Si  is  of  quite 
light  material,  similar  to  that  used  in  clock  springs,  and  serves  only 
to  keep  the  armature  central.  It  is  attached  to  the  armature  by 
the  side  plates,  which  pass  on  either  side  of  the  main  pole  Pi,  and  is 
held  at  the  ends  by  clips  D,  i)  attached  to  the  frame  holding  the 
yoke. 

The  upper  spring  ?..  is  made  of  much  heavier  material,  as  it  serves 
the  extra  purpose  of  compensating  the  inertia  forces  required  for 
accelerating  and  decelerating  the  mass  of  the  armature.  Although 
the  mass  and  amplitude  are  both  small,  the  force  required  is  con- 
siierable,  as  the  frequency  may  be  high.      The  stiffness  of   the 


Trxs.  2. 

springs  may  be  adjusted  to  suit  the  frequency  of  the  test  by  moving 
the  clamping  saddles  E,  E  inwards  or  outwards  on  the  upper  part  of 
the  frame. 

It  appears  desirable  to  work  with  a  wave  of  sine  shape,  as  this 
means  that  the  test  is  being  carried  out  at  one  definite  frequency, 
and  not  with  a  ccmbination  of  several  frequencies  corresponding 
respectively  to  those  of  the  fundamental  and  several  harmonics. 

The  use  of  a  sine  wave  has  the  practical  advantage  that  the 
inertia  stresses  can  be  compensated  more  fully. 

To  ensure  compensation  it  is  sufficient  to  arrange  a  spring  of  the 
proper  strength,  so  that  its  rest  position,  when  carrying  the  weight 
of  the  armature,  is  at  the  mid-point  of  the  range  of  vibration 
required.  If  the  spring  is  pulled  out  of  this  position  when  vibrating, 
so  that  the  mid-point  of  the  range  no  longer  corresponds  to  the  rest 
position,  then  the  specimen  will  be  subjected  to  a  corresponding 
steady  pull,  in  addition  to  the  pulsating  pull  of  the  magnet. 

It  is  easy  to  provide  springs  of  suitable  dimensions  to  cover  a 
wide  range  of  frequency,  provided  the  armature  is  kept  as  light  as 
possible.  Lightness  Is  also  desirable,  in  order  to  minimise  the  mag- 
nitude of  the  correction. 

As  shown  in  the  drawing,  the  spring  Sj  (which  is,  in  reality,  in 
two  parts)  is  clipped  between  nuts  on  a  screwed  spindle  secured  to 
the  top  of  the  armature.     By  adjusting  the  two  nuts  together,  the 
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rest  position  of  the  armature  is  moved  upwards  or  downwards  as 
required.  The  armature  may  be  held  in  its  central  position  while 
this  adjustment  is  made,  by  means  of  the  pin^;  passing  through  the 
frames  ;  and  in  the  same  way  the  saddles  maybe  adjusted  sideways 
without  any  chance  of  the  armature  being  drawn  against  either 
of  the  lateral  poles  p^  or  I's. 

It  is  not  necessary  in  practice  to  make  any  calculations  when 
adjusting  the  span  of  the  springs  to  suit  any  particular  frequency, 
for  this  is  more  simply  and  more  reliably  done  by  experiment. 
When  the  stiffness  of  the  springs  is  just  right  for  compensating  the 
inertia  force  at  any  particular  frequency,  the  natural  period  of 
oscillation  of  the  spring  and  mass  together  is  just  equal  to  this 
frequency.  It  may  be  said  that  the  mechanical  system  is  "  in 
resonance"  with  the  magnetic  pull  (provided  that  no  specimen  is 
attached,  increasing  the  total  stiffness  of  the  system).  To  deter- 
mine the  frequency  corresponding    to   any  particular   span  of  the 
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springs,  it  is  only  necessary  gradually  to  raise  the  speed  of  the 
alternator  until  the  armature  vibrates  with  wide  amplitude  with  an 
almost  negligible  pull.  A  range  from  120  to  35  extensions  per 
second  is  obtainable  with  one  set  of  springs,  and  other  springs 
might   be  substituted  for  other  ranges  if  so  desired. 

Having  now  dealt  with  the  inertia  forces,  we  may  turn  to  the 
method  of  standardising  the  machine,  whereby  the  constant  K  may 
be  determined  experimentally — 

I'm  1,1.    =    K  E-/c, 

where  E  is  the  voltage  induced  in  the  small  measuring  coil,  and  e 
is  the  frequency — i.e.,  the  number  of  extensions  per  second. 

This  method  consists  essentially  in  determining  the  mean  value 
of  the  pull  of  the  magnet.  When  this  is  known,  together  with 
the  wave  shape  of  the  magnetic  flux,  the  maximum  value  of  the 
pull  is  readily  deduced.  Thus,  when  the  flux  follows  a  sine  wave, 
the  pull  follows  a  sine  wave  of  double  frequency,  and  the  mean 
value  is  exactly  one-half  of  the  maximum.  The  ratio  is  easily  cal- 
culated for  other  waves  when  the  wave  form  has  been  determined 
by  the  oscillograph. 

When  standardising  the  machine,  the  specimen  is  replaced  by  a 
standard  spring,  and  the  inertia  of  the  system  is  increased  by 
attaching  a  comparatively  heavy  mass  to  the  armature.  The 
standard  spring  is  extended  until  the  heavy  weight  is  lifted,  and 
the  armature  "floats  "  at  its  normal  level,  vibrating  in  only  a  very 
small  range,  as  the  extra  mass  is  so  great  in  comparison  with  the 
pull  of  the  magnet. 

We  may  now  apply  a  modified  form  of  Kewton's  law,  which 
states  that  when  a  body  is  vibrating  in  a  constant  range  with  any 
one,  or  more,  frequencies,  the  sum  of  all  the  constant  forces 
applied  must  be  zero.  The  pulsating  unidirectional  pull  of  the 
magnet  may  be  regarded  as  made  up  of  two  components  ;  first,  a 
constant  pnll  equal  to  the  mean  value  :  and,  secondly,  an  alternat- 
ing pull  varying  in  a  sine  wave.  In  the  case  of  the  armature  the 
four  constant  forces  acting  upon  its  mass,  together  with  the  heavy 
mass  attached,  are  : — 

1.  The  mean  value  of  the  magnetic  pull. 

2.  The  pull  of  the  standard  spring. 

'A.  The  force  of  the  control  spring  (nil). 

4.  The  weight  of  the  armature  and  the  mass  attached. 

Equating  the  sum  of  these  four  to  zero,  we  deduce  that  the  mean 
value  of  the  magnetic  pull  is  equal  to  the  puU  in  the  spring  less 
the  total  weight. 

An  extra  (standard)  weight  is  added,  so  that  the  stiffness  of  the 
spring  may  be  determined  by  measurement  of  the  extension  neces- 
sary to  lift  the  armature  back  to  its  normal  position.  The 
voltage  and  frequency  are  noted,  and  also  the  extension  ofi  the 
standard  spring  necessary  to  overcome  the  mean  value  of  the 
magnetic  pull. 

The  mean  value  of  the  pull  is  thus  directly  comparable  with  the 
standard  weight,  the  values  being  proportional  to  the  extensions 
produced.  It  is,  of  course,  necessary  to  use  a  number  of  standard 
weights  so  as  to  verify  the  proportionality  of  the  extension  of  the 
standard  spring  to  its  load  within  the  working  range. 

The  heavy  mass  for  standardising  is  attached  below  the  arma- 


ture by  means  of  the  extended  side  plates,  which  are  also  used  in 
connection  with  the  guiding  spring  Si. 

The  spring  is  extended  by  a  small  winding  drum  with  worm-gear, 
which  also  serves  for  adjusting  the  specimen  under  test.  This 
worm-gear  is  marked  off  into  divisions  which  serve  as  a  micrometer, 
so  that  the  permanent  extension  of  a  specimen  may  be  measured  by 
simply  noting  the  angle  through  which  the  drum  has  been  turned 
to  maintain  the  required  position  of  the  armature. 

Up  to  the  present  only  a  limited  number  of  materials  have  been 
tested  under  pulsating  load  in  the  machine,  and  it  may  suffice  to 
give  some  preliminary  results  obtained  from  two  materials  standing 
at  almost  opposite  extremes  of  the  long  range  of  carbon  steels  used 
in  the  form  of  wire. 

The  first  of  these  is  a  low  carbon  (01.5  per  cent.)  annealed  wire, 
breaking  under  a  steady  stress  of  about  24  tons  per  sq.  in.,  with 
20  per  cent,  extension,  while  the  second  is  a  hard-drawn  steel  of 
higher  carbon  (0'47  per  cent.),  breaking  at  about  KiO  tons  per  sq.  in. 
with  1'7  per  cent,  extension. 

The  results  obtained  from  the  ductile  material  are  shown  in 
fig.  3,  in  which  curve  a  represents  the  autographic  stress-strain 
diagram  obtained  with  a  steady  load.  This  test  was  made  with 
Dr.  Barr's  wire-testing  machine,  adjusted  so  that  the  duration  of 
loading  was  15  minutes.  Curve  h  represents  the  extension  of  the 
same  material  under  a  pulsating  load  applied  with  a  frequency  of 
62  per  second.  It  is  clear  that  extension  begins  at  a  much  earlier 
stress,  and  that  the  maximum  load  does  not  exceed  16  tons  per  sq. 
in.,  which  is  very  close  to  the  yield-point  under  steady  load.  It  is 
also  remarkable  that  the  percentage  extension  is  very  approxi- 
mately the  same  for  the  two  curves.  Curv3  h  represents  the 
greatest  extension  that  has  been  obtained  from  a  number  of 
specimens.  It  will  be  understood  that  it  is  not  easy  to  maintain 
a  constant  air-gap  when  extension  is  so  rapid  as  indicated  by  the 
flat  curve  h.  The  fractures  were  carefully  examined,  and  do  not 
appear  to  differ  noticeably  from  those  obtained  with  steady  load  ; 
in  both  cases  the  characteristic  local  extension  of  a  ductile  material 
was  formed.  Curves  c  and  d  represent  the  stress-strain  diagrams 
obtained  with  pulsating  load  when  the  specimen  had  been  pre- 
viously strained  with  steady  pull  and  released,  leaving  respectively 
3  per  cent,  and  5  per  cent,  permanent  extension.  The  curves  rise 
steeply,  and  afterwards  follow  curve  h  ;  the  total  extension  was 
again  20  per  cent.  It  is  noticeable  that  curves  c  and  d  are  rounded 
off  as  they  join  h,  and  that  the  rounding  appears  less  with  5  per 
cent,  than  with  3  per  cent,  initial  extension.  When  part  of  the 
extension  has  been  carried  out  with  pulsating  load,  and  then 
subsequently  continued,  curve  c  is  obtained.  There  is  no  apparent 
rounding  off  at  the  junction  of  curves  e  and  h,  but  extension 
recommences  sharply  when  the  load  reaches  its  former  value.  An 
interval  of  rest  of  24  hours  does  not  appear  to  alter  this  result. 

When  the  specimen  has  been  extended  by  pulsating  load,  and  the 
load  is  then  somewhat  released,  say  10  per  cent.,  to  the  point  repre- 
sented by  p,  it  does  not  appear  that  any  further  extension  occurs — at 
any  rate  after  a  very  short  period  has  elapsed.  The  reduced  load  may 
be  reapplied  at  least  2,000,000  times  without  further  extension,  and 
when  fracture  occurs  it  is  at  the  grips,  probably  due  to  hammering. 
Hard-drawn  metals  are  still  more  difficult  to  grip,  as  the  stresses 
are  so  high  that  slipping,  on  the  one  hand,  and  fracture  by  ham- 
mering on  the  other,  are  very  difficult  to  avoid.  It  appears  that  the 
strength  with  a  pulsating  load  is  not  greatly  less  than  that  with  a 
steady  load.  Thus  the  better  specimens  broke  with  a  stress  of 
about  120  tons  per  sq.  in.  pulsating,  combined  with  20  tons 
per  sq.  in.  steady  (applied  with  the  object  of  minimising 
vibration)  giving  a  total  stress  of  about  140  tons  per  sq.  in .  as 
compared  with  about  160  tons  per  sq.  in  obtained  in  tests  with 
steady  lead. 

Up  to  the  present  no  clear  evidence  of  fatigue  has  been  found 
either  in  ductile  or  hard-drawn  materials.  It  would  appear  that 
ductility  is  not  advantageous  in  wire  subjected  to  a  rapidly 
pulsating  load.  On  the  other  hand,  the  hard-drawn  material 
appears  to  retain  a  greater  proportion  of  its  strength  when  tested 
under  a  pulsating  load. 


Gaseous  Explosions. 

The  fifth  report  of  the  Committee  appointed  for  the  investigation 
of  gaseous  explosions  was  submitted.  It  embodied  a  short  review 
of  the  present  state  of  knowledge  with  regard  to  the  flow  of  heat 
from  the  working  substance  of  a  gas  engine  into  the  cylinder  walls. 
One  of  the  most  important  questions  is  the  rate  at  which  heat  goes 
into  each  part  of  the  surface,  and  the  resulting  mean  distribution 
of  temperature.  The  greater  part  of  the  heat  flow  occurs  in  a 
short  time  immediately  after  ignition,  and  passes  therefore  into  the 
surface  of  the  combustion  chamber  and  valves  and  the  face  of  the 
piston  ;  Dr.  Dugald  Clerk  calculates  that  the  actual  rate  of  flow  of 
heat  per  sq.  ft.  per  second  in  the  first  three-tenths  of  the  stroke  is 
six  times  that  of  the  whole  stroke,  in  ordinary  gas  engines  at  full 
load,  without  including  radiation  before  the  attainment  of  maxi- 
mum temperature.  A  thin  badly-conducting  deposit  of  carbon  may 
materially  reduce  heat-flow.  Radiation  is  an  important,  if  not 
the  principal,  agent  in  the  transfer  of  heat  from  the  gas  to  the 
metal. 

An  important  practical  consequence  of  this  is  the  greatly  in- 
creased loss  of  heat  which  occurs  when  the  mean  pressure  in  an 
engine  is  increased  by  increasing  the  strength  of  the  mixture.  The 
jacket  loss  and  the  metal  temperatures  are  raised  in  a  much  greater 
proportion  than  the  fuel  consumption,  and  the  eflSciency  is 
diminished.  In  very  large  engines  this  sets  a  fairly  sharp  limit  to 
the  possible  output,  which  is,  as  a  rule,  considerably  less  than  the 
maximum  of  which  the  engine  would  be  capable  if  it  were  given 
all  the   fuel  that  it  could  take.     If  the  load  be  in  excess  of  this 
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limit  the  engine  overheats  rapidly  in  conBequcnoe  of  the  greatly 
increased  heat  How. 

The  effect  of  radiation  is  necessarily  to  make  the  heat  loss  per 
unit  area  from  a  lari;e  volume  greater  than  that  from  a  small 
volume,  because  the  walls  receive  radiation  from  the  inner  layers 
as  well  as  from  the  portions  nearer  to  them.  The  experiments  of 
W.  T.  David  show  that  the  transparency  of  the  products  of  an  ex- 
plosion while  still  at  a  hi[;h  temperature  is  very  prcat,  and  lead  to 
the  conclusion  that  the  heat  loss  per  unit  area  from  a  mass  of 
glowinjf  (fas  would  go  on  increaMini;  with  the  volume  of  the  mass 
until  that  volume  was  comparable  with  the  largest  sizes  nf  jras- 
entfine  cylinder  now  made. 

One  practical  aspect  of  this  question  is  the  relation  between  size 
and  thermal  oHiciency.  In  so  far  as  heat  How  increases  with  the 
volume,  the  elliciencv  of  lar^e  and  small  encines  will  become  more 
nearly  the  same.  Of  even  ifrcater  importance  practically  is  the 
absolute  amount  of  heat  Mow  per  square  foot,  since  it  is  this  which 
determines  the  internal  temperatures,  and  so  rets  a  limit  to  the  out- 
put of  the  enjfine.  The  results  cited  show  broadly  that  this 
quantity  must  bo  considerably  trreater  in  an  engine  of,  say.  H-ft. 
bore  than  in  one  whose  cylinder  diameter  is  only  one  foot,  and  that 
tho  difficulty  of  designint;  and  working  the  first  is  not  alone  due 
to  the  greater  thickness  of  metal,  but  also  to  the  greater  heat 
flow. 

The  density  of  the  gas  in  a  gas-engine  explosion  is  from  four  to 
seven  times  that  of  the  atmosphere.  In  the  Diesel  engine  it  is,  of 
course,  very  much  greater.  The  etlVct  of  this  factor  is  greatly  to 
increase  the  heat  How  as  compared  with  an  ordinary  closed-vessel 
explosion,  where  the  density  is  that  of  the  atmosphere. 

The  most  important  practical  question  connected  with  the  relation 
between  density  and  heat  loss  is  the  eH'ect  of  degree  of  compression 
on  the  working  andeHiciency  of  gas  engines. 

The  conclusion  gained  from  practical  experience,  that  there  is  a 
point  beyond  which  it  will  not  pay  to  increase  the  compression  in 
the  gas  engine,  is  in  full  accord  with  the  results  of  laboratory 
experiments  on  the  relation  between  density  and  heat  How.  Not 
only  is  there  a  point  beyond  which  increasing  compression  is  not 
followed  by  an  increase  in  efficiency,  but  before  that  point  is 
reached  the  How  of  heat  per  unit  area  is  increased  to  an  amount 
at  which  trouble  will  begin  to  arise  on  account  of  the  difficulty  of 
cooling. 

During  the  suction  stroke  of  a  gas  engine,  or  during  the  period 
of  injection  in  an  engine  charged  from  a  separate  compressor,  the 
mixture  of  gas  and  air  which  is  subsequently  to  be  exploded  enters 
the  engine  through  the  valves  or  |),irts  at  a  hitrh  velocity,  so  that 
the  gas  within  tho  cylinder  is  in  a  state  of  eddying  or  turbulent 
motion.  This  motion  gradually  dies  away  after  the  valves  are 
closed,  but  will  persist  for  some  time  during  the  compression 
stroke,  so  that  at  the  moment  of  explosion  there  may  still  be  a  good 
deal  of  turbulence.  In  conscqupnce  of  this  motion  of  the  gas  the 
convection  of  heat  will  go  on  more  rapidly,  and  what  may  be 
called  the  "  effective  conductivity  '  of  the  gas  will  be  increased. 

Clerk  found  that  the  result  of  damping  down  the  turbulence 
was  to  retard  the  rate  of  inliammation  of  the  gas  to  a  very  remark- 
able extent,  so  that  the  character  of  the  diagram  was  completely 
altered.  If  ignition  be  delayed  until  the  combustible  mixture 
taken  into  the  engine  has  been  compressed  and  ex^^anded  twice  and 
then  again  compressed,  the  period  of  inHammation  is  about  two 
and  a  half  times  that  of  a  normal  ignition  in  which  the  gases  have 
some  turbulent  motion.  Were  it  not  for  this  fact,  it  would  hardly 
be  possible  to  work  internal-combustion  engines  at  reasonably  high 
speeds,  because  the  ignition  would  be  too  slow.  It  now  appears 
that  this  is  wholly,  or  almost  wholly,  due  to  the  fact  that  the  gas 
in  the  engine  is  in  turbulent  motion. 


Other  Papers  rend  at  tlie  B..4. 

The  following  is  a  list  of  papers  submitted  to  Sections  A  and  G, 
of  which  abstracts  have  not  been  published  in  our  pages,  but  which 
are  of  more  or  less  interest  to  electrical  engineers  :  — 

Section  A.— Mathematical  and  Physical  Scienx-e. 

"  The  Heating  Effect  of  Radium  Emanation  and  its  Products.'' 
By  Prof.  E.  Rutherford,  F  R  S.,  and  Mr.  H.  Robinson. 

"The  Photo-Electric  Properties  of  Thin  Metal  Films."  By  Mr. 
James  Robinson. 

"  On  the  Discharge  by  I'ltra-Violet  Light  of  High  Speed  Elec- 
trons."    By  Prof.  R.  A.  MUlikan. 

"  The  Law  cf  the  Fall  of  a  Drop  through  Air  at  Reduced  Pres- 
sures, and  a  Redetermination  of  e."     By  Prof.  R.  A.  Millikan. 

"  On  a  Conductivity  imparted  to  Liquid  Air  by  Alpha  Rays."  By 
Prof.  J.  C.  MLennan. 

"The  Origin  of  the  Beta  and  Gamma  Rays  from  Radio-active 
Substances."     By  Prof.  E.  Rutherford,  F.R  S. 

"  On  the  Intensity  of  the  Earth's  Penetrating  Radiation  over 
Land  and  Large  Bodies  of  Water."      By  Prof.  J.  C.  MLennan. 

"  Magnetic  Disturbances.  Sunspots  and  the  Sun's  Corona."  By 
Rev.  A.  L.  Cortie,  S.J. 

"  A  Machine  for  Drawing  the  Curves  of  Radio-active'  Changes." 
By  Prof.  F.  Soddy. 

"  Photographs  of  the  Arc  Spectrum  of  Xickel  under  Pressure. " 
By  Prof.  W.  G.  Duffield. 

"The  Current-Potential  Curves  of  the  Oscillatorv  Spark."  By 
Dr.  S.  R.  Milner. 

"  A  Case  of  Anomalous  Conduction  in  a  Solid  Dielectric."  By  Dr. 
W.  F.  G.  Swann. 

"Photographs  of  a  Deposit  upon  the  Poles  of  an  Iron  Arc 
Burning  In  Air."     By  Prof.  W.  Q.  Dutfleld  and  G.  E,  Collis. 


"On  the  Series  Lines  in  the  Arc  Spectrum  of  Mercury  and  on 
their  Resolution  by  an  Echelon  Grating."  By  Prof.  J.  C 
M'Lennan. 

Section  G.— Engineebing. 
"The  Acceleration  of  a  Motor-Car."     By  Mr.  H.  E.  Wimperis. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


'^Equilu.vo"  Glassware. 

The  Gkneual  Ei.ECTiurj  Co.,  Ltd..  have  just  brought  out  a  nc 
line  of  reHectors  for  use  with   Osram   lamps,  under  the  above  title 
it    is    designe<I    to    give   uniform    distribution   of    light   without 
accompanying   glare.     The  material   of    which   this  glassware   is 
made  is  of  a  milky  appearance,  having  a  limpid  translucency  like  that 


Fig.  1. — DisTRincTiNo 
Type. 

of  pure  white  onyx,  and  thus  allows  sufficient  light  to  pasa  through 
to  illuminate  the  ceiling.  The  two  principal  types  in  which  it  is 
made  are  illustrated  in  figs.  I  and  2-^the  distributing  and  con- 
centrating tyites— and  these  are  stocked  in  a  variety  of  sizes. 
Howls,  hemispheres  and  spheres  are  also  made  of  "  Equifuxo  "  ware. 

Electric  Vaciiiiiii  Cleaners. 

The  "  Sterdy  "  vacuum  cleaner,  which  has  been  put  on  the 
English  market  by  Messrs.  Scholky  i:  Co.,  Ltd..  of  l.-.l,  l,iueen 
Victoria  Street,  E.G..  possesses  some  distinctive  features,  and  bears 
evidence  of  skill  in  the  design  of  the  motor,  which  is  the  most 
important  part  of  such  an  appliance.  It  has  been  the  aim  of  the 
inventors  to  make  the  apparatus  as  light  as  possible,  at  the  same 
time  sacrificing  nothing  in  regard  to  reliability  and  efficiency,  and 
hence  they  have  arrived  at  an  appliance  which  does  not  exceed 
7  lb.  in  weight. 

Inlike  similar  appliances,  the  motor  is  carried  in  a  vertical  posi- 
tion, which  permits  of  the  design  being  lighter  than  when  the 
motor  is  carried  horizontally. 


Fig.  3.— The  "Stebdt"  VACtruii  Cleaner. 

Unusual  care  has  been  given  to  the  manufacture  of  the  motor, 
which,  in  spite  of  its  small  size,  can  be  used  with  safety  on  circuits 
of  250  volts,  without  the  necessity  of  putting  a  lamp  or  resistance  in 
circuit  with  it.  Moreover,  it  is  made  for  alternating-current  of 
almost  any  periodicity,  which  is  a  particularly  desirable  feature, 
having  regard  to  the  extreme  variations  that  exist  in  this  country, 
both  in  tei&Ti  to  voltage  and  periodicity.  Provision  is  mode  to 
secure  efficient  lubrication,  and  the  bearings  are  specially  designel 
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to  meet  the  conrlitiong  of  a  vertical  motor.  Oiling  is  not  necessary 
more  than  once  a  month. 

The  makers  say  that  in  vacuum  cleaners  it  is  a  rather  desirable 
feature  that  there  should  not  be  any  great  air  pressure,  otherwise  it 
might  have  a  detrimental  effect  on  the  carpets  if  the  cleaner  were 
n^^ed  to  any  great  extent ;  we  understand  that  the  design  of  the 
'  Sterdy  "  cleaner  allows  a  low  air  pressure,  but  provides  for  a  con- 
siderable velocity,  of  the  air.  The  fan  is  made  of  aluminium,  and 
runs  at  .5,000  it.r.M, 

An  important  feature,  and  one  which  we  understand  is  patented, 
is  the  nse  ot  a  brush  in  the  mouth  of  the  nozzle,  which  is  claimed 
to  have  a  renovating  effect  on  the  carpet  after  the  sweeper  has  been 
used. 

Foster  Traiisl'ormers. 

Thio  Foster  Engineering  Co.,  Ltd..  of  Wimbledon,  S.W..  who 
entered  transformer  manufacture  with  their  well-known  auto- 
transformer,    have    extended    their    operations   to   embrace    large 


Renewable  Cartridge  Fuse. 

Messbs.  Ward  k  Goldstone,  of  Springfield  Lane,  Manchester, 
have  recently  introduced  a  renewable  type  of  cartridge  fuse,  which 
we  illustrate  in  section  in  fig.  ti. 

In  appearance,  the  'T.A.VV."  fuse  is  like  the  usual  cartridge,  but 
with  rather  more  substantial  finish,  metal  parts  and  tongues.  It 
consists  of  the  usual  fibre  outside  tube,  into  which  is  fitted  loosely 
a  thick  asbestos  damping  tube,  and  at  each  end  of  the  cartridge  is 
the  metal  attachment,  which  is  fitted  into  the  tube  and  riveted  ;  a 
vertical  slot  is  cut  into  this  metal  portion,  through  which  the  fuse 
wire  is  threaded.  The  milled  nut  clamps  up  against  the  iirojection 
of  the  metal  pieces  fitted  in  the  ends  of  the  fuses,  and  thus  makps 
connection  to  the  fuse  wire.  The  tongues  of  the  fuse  screw  into 
the  cartridge  ends,  and  thus  complete  this  article.  .Should  a  fuse 
blow,  a  new  wire  can  be  fitted  in  a  few  moments  without  dirtioulty, 
and  there  is  no  sand  reijuired  for  refilling  :  in  fact,  the  fuse  wire 
can  be  fitted  in  these  cartridge  fuses  with  the  same  ease  as  in  an 
ordinary  china  fuse.     The  coat  of  the  fuse  is  rather  more  than  that 


Fio.  f,. — The  T  A.W.  Renewable  Cartridge  Fuse. 

of  the  ordinary  type,  but  in  use  it  will  be  found  much  more 
economical,  in  view  of  the  fact  that  it  can  be  re-fused  innumerable 
times. 

Belling  Electric  Geyser. 

The  accom])anying  illustration,  fig.  T,  shows  the  complete  apparatus 
employed  for  rapid  water  heating  in  connection  with  the  device 
which  we  described  in  a  recent  issue  :  it  is  controlled  entirely  by 
the  one  hand-wheel  shown,  which  turns  on  the  water  first  and  the 
current  afterwards,   and    li.c    /■'•)■»/,   by   means  ot  a  mechanical 


Fig.  4. — Foster  Sub-statiox  Transforjier. 


double-wound  sets,  and  have  now  standardised  a  series  of  oU-fiUed 
transformers,  ranging  from  1  to  100  KW.,  for  various  voltages 
up  to  3,000  primary  and  5,50  Eecon<lary.  The  cores  are  of  the  finest 
transformer  steel  laminations,  interleaved  at  every  layer  and  held 
together  by  clamps,  no  holes  being  pierced  through  the  plates,  and 
great  care  is  taken  with  the  insulation  of  the  windings,  which  are 
treated  with  the  firm's  heat-dissipating  and  fire-proofing  process. 
The  substation  transformer,  above  40  KW..  is  housed  in  a  neat 
rorrugate<l  steel  case,  mounted  on  rollers.  One  of  them  is  shown 
in  fig.  4. 

G.E.C.  Three-Phasp  Distribution  Box. 

A  design  of  three-phase  fuse  box  has  been  recently  standardised 
by  the  Generai.  Electric  Co..  Ltd.,  in  which  the  difficulty  of 
accommodating  the  numerous  cables  in  any  three-phase  distribution 
bos,  which  is  not  inconveniently  long  and  narrow,  has  been  neatly 
overcome  by  placing  the  fuses  for  each  phase  on  separate  panels 
mounted  in  step  fashion.     The  cables  from  the  lower  panels  are 
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i\^.  „.     li.lix.  .sicrrED  I^eee-Phase  Distribftion  Box. 

run  below  the  upper  panels,  and  all  are  brought  out  at  the  top  or 
bottom  as  required. 

A  seven-way  waterproof  cast-iron  distribution  box  of  this  type, 
specially  designed  for  industrial  service,  is  illustrated  in  fig.  5,  but 
the  same  design  has  also  been  applied  to  glazed  boxes  for  situations 
in  which  they  are  not  liable  to  aceidental  damage. 


Fig.  7. — '■  Maze 


Pattern,  BELLI^G  Electric 
CCovEB  Eemoved). 


coupling,  sn  that  the  apparatus  cannot  be  overheated.  The 
equipment  as  illustrated  is  entirely  self-contained,  and  the  cover, 
which  is  nickel-plated,  is  provided  with  a  lock  and  key.  The  water 
is  supplied  at  any  desired  temperature  up  to  boiling  point  directly 
the  handle  is  turned,  and  an  efficiency  of  ;•;")  per  cent,  is  claimed  for 
the  device.  Messrs.  Belling  A:  Co.,  of  Lancaster  Works,  Enfield,  are 
the  makers. 


I^tiblicity  Literature. — We  have  received  from  the 
Electric  Supply  Publicity  Committee,  of  20a,  Tudor  Street,  London, 
E  C.  (chairman,  Mr.  A.  F.  Harrison),  a  budget  of  samples  of  a  new 
issue  of  publicity  literature  that  is  now  available  for  electric  supply 
authorities.  Heating  and  cooking  are  the  main  subjects  covered, 
the  titles  of  the  leaflets  designed  expressly  to  boost  these  applica- 
tions being  :  "  Heating  by  Electricity  :  Comfort  without  Labour  '"  ; 
"  Electric  Cooking  ;  Simple,  Hygienic,  Cool,  Safe  and  Economical  ' 
(with  pictures  of  the  Shakespeare  Electrical  P>estaurant  at  Earl's 
Court);  "Chilly  Days"  (male  and  female  companion  leaflets)  ; 
"  The  First  Necessity  :  Electricity  in  small  Households"  ;  "Elec- 
tricity rer.iu.^  Coal  and  the  Servant  Problem  ''  (a  comparison)  ; 
"  Electric  Ironing  means  Cool  Work,"  Other  items  include  a  leaflet 
on  "Artistic  Effects  with  Electric  Lighting,"  and  'Electric  Power 
for  Lifts,"  and  an  application  card.  The  Committee's  telephone 
number  is  "  1109  Holborn." 
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CORRESPONDENCE. 

IMt»r»  rfc/rirfd  by  tt«  after  6  P.M.  ON  Tukrday  cajinM  appear  until 
the  following  tivek.  (\>rre.ipimdents  fhovld  fonoard  thfir  commuiii- 
fatiom  lit  the.  earliest  ponxihle,  moment.  No  letter  can  be  jnibii nhed 
unlesn  we  lime  the  writer's  tiamf  aitd  adSremi  in  mir  piiniieiiision. 


Is  Electric  Cooking'  Proceeding'  on  Soiinii  Lines  .' 

Alitinl.  u  iiioiilli  iipi  I  wnilc  a  letter  to  one  nl'  your  contem- 
porios  (itiestioiiiii}^  whether  electric  cooking  was  advancinpon 
sound  lines.  Since  then  I  have  seen  the  interestinfj  piijx;rs 
and  discussions  that  took  place  at  the  meetinj;  of  the  Muni- 
cipal Electrical  .Vssociation.  Nothing  has  transpired  at  this 
meeting  to  alter  my  opinions,  but  rather  to  intensify  them. 
Tlicre  must  have  been  many  memiiers  present  who  had 
doubts  on  the  subject,  and  it  seems  a  pity  tliey  did  not  faci- 
these  instead  of  allowing  the  cooking  enlhusia.sts  to  alone  give 
their  opinions.  In  my  previous  letter  I  took  the  averaged 
hours'  use  of  the  raa.ximnm  demand  for  cooking  as  about 
2|  hours  per  day.  Mr.  Long,  in  support  of  his  .',d.  per  unit 
tariiT,  was  content  to  take  a  still  lower  figure,  namely,  40(> 
units  per  annum  per  kilowatt  of  ma.ximum  demand,  or  a 
daily  use  of  a  little  over  one  hour  per  day. 

I  entirely  disagree  with  Mr,  Long's  assumption  that  it  is 
possible  to  base  the  average  kilowatt  demand  for  amking 
purjiosi'S  at  the  low  figui'e  of  ."i  per  cent,  of  the  total 
kilowatts  demanded  by  all  cooking  consumcre.  The  .',d. 
tariff  falls  to  the  ground  utterly  if  one  departs  from  such  ideal 
figure.  (>n(t,  in  the  ordinary  way,  cannot  obtain  such  a  figure 
for  power  loads  which  are  spread  over  a  nine  or  1 0-hour  day. 
It  is  inc<int«ivable  how  such  a  low  divereity  factor  as 
T)  per  ('ent.  can  lie  obtsiined  where  a  cooking  load  at  night 
time  would  only  be  spiead  over  a  maximum  of  some  tliree 
hours.  Take  a  fairly  gix)d  class  district,  the  majority  of 
people  will  have  dinner  or  high  tea  between  the  hours  of  six 
and  seven.  Most  of  these  cooking  operations  will  entail  the 
demand  being  used  for  half  an  hour  to  one  and  a  half  hours 
and  a  diversity  factor  of  25  per  celt,  would  be  a  much  more 
likely  figure. 

Tlie  manufacturers  of  cooking  appliances  are  doing  a  large 
business  and  anticipate  big  increases  in  the  future.  As  long 
as  they  can  ])revail  ulion  supply  undertakings  to  supply  on 
low  tariffs  they  are  sure  of  a  good  business,  and  it  is  no 
concern  of  theirs  if  the  supply  authorities  afterwards  get  into 
difficulties.  I  am  strongly  of  the  ojiinion  that  electric 
cooking,  for  the  regular  every  day  demand,  can  never  Ixjcome 
a  sound  proposition  until  the  apparatus  is  designed  on  heat 
storage  lines  or  the  supply  of  electricity  is  given  by  storage. 
Where  cooking  is  done  on  a  large  scale  in  private  houses 
or  in  the  case  of  a  restaurant,  it  would,  I  believe,  be  a 
feasible  proposition  for  the  consumer  to  install  a  small  motor 
generator  and  charge  a  few  large  capacity  accumulators 
throughout  the  I'-t  hours  of  each  day.  The  heating  elements 
would  be  on  massive  lines,  and  mechanical  and  electrical 
breakdowns  would  be  almost  non-existent.  Makers  of  electric 
accumulators  would  do  well  to  work  out  cooking  on  these 
lines  and  thus  open  up  a  new  demand  for  them.  The  .^d.  a 
unit  enthusiast  could  then  be  given  full  play,  and  if 
desirable,  he  could  go  further  still. 

With  regard  to  heat  storage,  I  see  no  reason  why  cooking 
appliances  cannot  be  designed  on  tliis  principle,  so  that  the 
average  sized  private  house  could  get  all  its  heat  for 
cooking  purposes  with  a  i'4-hour  supply  at  from  •;',  to  -4  k\v. 
demand.  Tariff  of  id.  down  to  gd.  per  unit  could  then  be 
granted  with  every  safety.  We  are  making  experiments  on 
these  lines  with  promising  results,  and  I  suggest  that  manu- 
facturers could  very  much  better  employ  their  time  in  this 
direction.  Current  for  cooking  purposes  undoubtedly  does, 
in  the  majority  of  cases,  superimpose  itself  on  the  lighting 
load,  and  has  in  addition  a  poorer  load  factor  than  ordinary 
private  house  lighting.  To  sell  such  a  demand  at  figures  of 
Id.  down  to  id.  per  unit  will,  I  contend,  in  time  bring  about 
a  dangerous  financial  position  to  the  undertaking. 

A  Melbourne  firm  has  brought  out  a  well-desrgned  electric 
cooker  taking  from  3  to  3i  kw.  demand.  There  are  some 
200  of  these  on  order,  which  will  shortly  be  on  the  Melbourne 
m^ins,  and  the  resultant  effect  of  these  is  being  awaited 
with  considerable  interest.  The  annual  sale  of  units  for 
cooking  purposes  given  by  Mr.  Cooke,  of  Luton,  is  most 
interesting.  When  one  considers  the  population  of  Luton, 
and  that  they  sold  265,374  units  last  year,  it  shows  the 


enormous  possibilities  of  electric  cooking.  This  fact 
emphasises  how  very  carefully  one  should  approach  this 
subject.  Pei'sonally,  until  cooking  appliances  are  designed 
on  ditferent  principles  to  those  put  forward  t^t-day,  I  am  not 
prepared  to  push  any  of  them  other  than  small  Iieatintr 
apparatus,  such  as  radiators,  irons,  toast«>rs,  kettles,  <tc. 


IJallarat,  Ainjiifsl  -ixlh,  1912. 


1'.  .1.  Prin^'le. 


Knife  Switches. 

1  shall  tie  obliged  if  you  will  grant  me  the  privilege  of 
saying  a  few  words  upon  the  above  subject.  After  reading 
the  correspondence  in  the  last  two  issues  of  the  Ei.kctiucai. 
ItKViKu  upon  switchboard  fires,  and  more  particularly  Mr. 
Chas.  C.  (Jarrard's,  it  made  me  think  that  if  a  few'  lines 
appeared  in  the  Electkicai,  Rkvikw  upon  knife  switches 
they  might  bring  forth  some  useful  correspondence  from 
some  of  our  switchgear  experts. 

Personally,  I  have  been  very  closely  in  touch  with  switch- 
gear  design  for  the  past  12  years,  and  know  pretty  well  the 
position  of  the  buyer  compared  with  both  the  manufacturer 
and  his  designer. 

Mr.  (iarrard  has  brought  up  a  subject  which  has  been  a 
trouble  to  manufacturers  for  many  years,  and  nowadays  the 
manufacturer  makes  both  live  hinge  and  insulated  hinge 
knife  switches,  in  order  to  comply  with  his  customers' 
wishes. 

The  purchasers  are,  of  course,  mostly  consulting  engineers 
and  central  station  engineers ;  these  gentlemen  send  out 
their  specifications  for  switchgear,  and  where  knife  switches 
are  required  they  invariably  insert  a  clause  somewhat  as 
follows  : — •'  Knife  switches  must  be  so  constructed  that  the 
current  does  not  How  through  the  hinge." 

With  all  due  respect  to  these  gentlemen,  my  experience  is 
that  their  knowledge  of  switchgear  is  almost  nil ;  I  should 
like  to  ask  the  majority  of  them  what  experience  they  have 
had  compared  with  a  switc'hgear  designer  who  has  been  at 
the  business  for  many  years. 

It  is  true  that  tliey  are  the  buyers  ;  but  I  say,  why  do 
they  not  ask  the  opinion  of  manufacturers  of  experience  ': 

The  principle  appears  to  be  for  them  to  work  on  the  old- 
fashioned  method,  send  out  specifications  with  old-fashioned, 
and  in  many  cases,  most  absurd  clauses,  and  absolut«^'ly  ignore 
the  manufacture!'.  It  is  now  getting  a  common  practice  for 
switchgear  engineers  to  simply  glance  through  specilications, 
as  they  are  getting  familiar  with  them. 

In  the  Ciise  of  some  switchgear  manufacturers,  the  weak- 
minded  enginei'r  who  is  responsible  for  getting  out  the 
drawings  and  estimates  simply  works  blindly  to  the  speci- 
fication ;  the  result  is  that  the  tender  is  not  accepted,  due  to 
the  price  being  too  high,  caused  by  an  expensively-designed 
switch  or  switches. 

Switches  of  the  '•  insulated  hinge"  type  are  more  expen- 
sive than  those  of  the  "  li\e  hinge '"  type,  on  account  of  the 
extra  part,  besides  the  extra  space  they  take  up. 

In  my  opinion,  switches  of  the  "  live  hinge  "  type  are  pre- 
feralile  if  well  made,  as  the  hinge  contact  has  several 
hundred  percent,  more  contact  effect  than  the  spring  clip 
near  the  hinge  of  an  "  insulated  hinge  ''  knife  switch. 

In  connecting  "  live  hinge "  knife  switches  to  the  cables 
and  bus-bars,  &c.,  at  the  back  of  switchboards,  I  have 
always  taken  the  precaution  to  connect  the  "  top '"  or 
"  break  "'  contact  to  the  incoming  supply,  so  that  when  the 
switch  is  in  the  "  off  '  position  the  whole  of  the  blade  and 
the  bottom  contact  are  "dead."  I  am  sorry  to  say  that  I 
have  known  switchboard  engineers  make  the  connections  the 
reverse  way,  namely  (and  I  put  it  down  to  their  ignorance 
of  electrical  connections),  they  couple  the  bottom  contact  to 
the  incoming  cable,  because  it  is  nearer  the  bottom  of  the 
switchboard,  and  couple  the  top  contact  to  the  bus-bar, 
because  the  bus-bar  is  immediately  above  it.  Perhaps  the 
above  is  the  reason  why  customers  cry  out  for  "  insulated 
hinge  "  knife  switches. 

To  conclude,  I  would  like  to  relate  the  following  incident 
which  occurred  at  the  recent  Olympia  Exhibition.  I  did 
not  hear  it  myself,  but  I  did  see  the  knife  switch  in  question, 
and,  if  the  story  is  true,  it  shows  what  some  manufacturers 
have  to  contend  with.  The  knife  switch  was  of  the  single- 
pole,  single-throw,  quick-break,  live  hinge  type,  and,  I  should 
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say,  of  about  1,200  or  1,500  amperes  capacity  ;    it  was 
exhibited  by  one  of  our  leading  switchgear  manufacturers. 

A  visitor  during  a  conversation  with  the  representative  on 
the  stand,  remarked  that  it  was  a  large  switch  to  have  a  live 
hinge.  The  representative  told  him  that  similar  switches 
were  supplied  to  a  certain  customer  who  was  very  pleased 
with  them.  The  visitor  pointed  out  to  him  that  the  said 
customer  would  not  have  "  live  hinge  "  switches,  and  always 
inserted  the  "  usual  clause''  in  his  speciticatious  to  the  effect 
that  knife  switches  must  not  carry  current  through  the 
hinges.  Imagine  the  visitor's  surprise  when  he  was  told 
that  the  reason  for  inserting  the  usual  clause  in  specifications 
was  simply  to  prevent  other,  and  mostly  smaller,  manu- 
facturers from  quoting. 

Switchgear. 

September  mfh,  1912. 


Switchboard  Fires. 


T  can  only  assume  that  Dr.  Charles  C.  Garrard  was  unable 
to  find  time  to  peruse  my  previous  letter  carefully.  If  be 
will  turn  to  the  letter  again,  he  will  find  that  my  remark 
that  switches  should  be  designed  so  that  the  current  does  not 
pass  through  the  hinge,  referred  to  switches  of  the  ironclad 
type. 

I  am  aware  that  there  is  an  open  type  knife  switch  on  the 
market  carrying  current  through  its  hinges,  which  leaves 
little,  if  anything,  to  be  desired,  but  I  think  Dr.  Garrard 
will  be  the  first  to  admit  that  such  a  design  does  not  lend 
itself  economically  fur  enclosure  in  a  cast-iron  case.  Apart 
altogether  from  the  (juestion  of  rapid  and  uncontrollable  make 
and  break,  it  is  desirable  with  enclosed  apparatus  that  the 
length  of  arcing  surface  shall  be  as  great  as  possible.  The 
best  results  are  obtained  when  the  switch  Vilades  are  designed 
to  have  a  double  parallel  break  in  series.  Fortunately  this 
ueed  not  necessa''ily  complicate  thi'  construction. 

Herbert  Berry. 

Berkv,  .Skinner  i:  Co. 
London,  E.G.,  October  1j7,  191-2. 


in  1911  the  imports  declined  by  £39i,654.  The  Commissioner 
expecte  a  further  decline  in  the  present  year,  although  he  statea 
that  a  part  of  the  proceeds  of  the  second  debentures  of  £1,000,000 
recently  issued  by  the  Victoria  Falls  Power  Co.  will  go  towards 
keeping-  up  the  present  scale  of  imports.  The  hope  is  expressed 
that  British  firms  will  fiarticipate  in  the  placing  of  these  orders, 
seeing  that  the  issue  is  not  "  tied  up "  with  German  financial 
corporations,  as  on  former  occasions.  The  detaUs  of  the  imports 
are  set  forth  as  follows  : — 


Electrical  machinery    ... 

„       fittings  (including  posts) 

„       cables  and  wires 
Telegraph         and        telephone 
material 

1907. 

£156,201 
76,307 
74,264 

7,076 

1910. 

£810,292 
360,392 
260,834 

13,3:.I 

1911. 

£634,141 
266,465 
229,883 

19,726 

Total 


£313,838    £1.444,S69    £1,0.60,215 


In  addition  to  the  foregoing  the  imports  of  stores  for  the  use  of 
the  Union  Government  comprised  electrical  machinery  of  the  valne 
of  £14,203  in  1911  as  compared  with  £21,658  in  191ii  :  electric 
cables  and  wires,  £62,632,  as  against  £43,681  ;  electric  fittings, 
£15,184,  as  contrasted  with  £24,300,  and  telegraph  and  telephone 
materials  of  the  value  of  £77,061,  as  compared  with  £144,808  in 
l;U0.  The  imports  into  Rhodesia,  which  are  also  cited  separately, 
scarcely  reached  a  total  of  £7,000  in  1911,  as  against  £4,300  in  the 
previous  year. 

Kew  Factory  at  Willesrteu.— Owing  to  a  large  increase 
iif  business,  the  Crypto  Electrical  Co.  have  found  that  the 
additions  which  were  made  to  their  Bermondsey  Street  factory  at 
Christmas,  1911.  are  insufficient  to  meet  the  demand  for  their  standard 


NEW  ZEALAND  GOVERNMENT  CONTRACTS. 


The  Crvi'To  Comp.^xy'.'^  New  Factory. 


Preference  to  British  Goods. 


The  foUowicg  is  a  copy  of  a  notice  issued  by  the  Board  of  Trade, 
and  referred  to  in  our  leaderette  on  page  623  : — 

"  The  attention  of  the  Government  of  New  Zealand  has  recently 
been  directed  to  the  fact  that  the  right  of  its  Departments  to 
import  duty  free  all  goods  purchased  by  them  (.whether  free  or 
dutiable  under  the  Tariff)  has,  in  a  number  of  instances,  resulted  in 
the  preference  accorded  by  the  Tariff  law  to  goods  of  British  origin 
being  nullified  in  the  case  of  Government  purchases.  H.M.  Trade 
Commissioner  for  New  Zealand  (Mr.  W.  G.  Wickham),  who  has 
been  in  communication  with  the  Government  of  the  Dominion  upon 
the  subject,  now  reports  that  it  has  been  decided  to  lay  down  as  a 
general  rule  governing  all  purchases  of  Government  supplies  and 
the  acceptance  of  all  Government  tenders,  that  in  all  such  cases 
there  shall  be  added  to  the  prices  quoted  for  goods  not  of  British 
origin  the  excess  of  duty  payable  under  the  tariff  on  such  goods 
over  the  amount  payable  on  similar  goods  of  British  origin,  and 
unless  the  price  to  be  paid  for  the  British  goods  then  considerably 
exceeds  the  calculated  price  for  foreign  goods,  the  British  tender 
is  to  be  accepted.  Where  there  are  special  advantages  in  the  quality 
or  character  of  the  foreign  goods  this  rule  may  be  departed  from, 
but  only  after  the  submission  to  the  Minister  concerned  of  a  report 
giving  detailed  reasons  for  snch  action," 


BUSINESS  NOTES. 


Electrical  Trade  in  South  ifrica.— The  report  for 

1911  of  the  British  Trade  Commissioner  for  South  Africa  states 
that  although  the  major  portion  of  the  imports  of  electrical  goods 
last  year  was  required  in  connection  with  the  conversion  of  steam 
to  electrical  driving  in  the  mines  of  the  Witwatersrand,  municipal 
and  other  industrial,  as  well  as  domestic  requirements,  bulk  largely 
in  the  total  value  of  the  imports.  In  1907  the  value  was  £313.838, 
whereas  in  1910  the  electrical  imports  increased  to  £1,444,869,  but 


machines.  In  order  to  deal  with  this  increase,  they  have  purchased 
a  larger  piece  of  land  at  Acton  Lane,  Willesden,  on  which  they  have 
erected  an  up-to-date  factory,  which  is  now  tquipped  with  new 
labour-saving  plant  for  putting  standard  pattern  machines  through 
in  large  quantities.  This  factory  will  act  as  an  auxiliary  to  those 
in  Bermondsey  Street,  which  will  continue  without  any  alteration. 

For  Sale, — The  buiklino-s,  tools,  stores,  stocks,  goodwill 
of  the  business,  kc.  of  the  Sunbeam  Lamp  Co.,  Ltd,  (in  liquida- 
tion ),  Gateshead,  are  offered  for  sale  by  private  treaty. 

The  Bray  V  D.C.  have  for  sale  a  75-kw.  alternator,  with  exciter. 

The  Chinese  Engineerirg  and  Mining  Co.,  Brussels,  ha*  for  dis- 
posal one  Goerlitz  compound  steam  engine  of  1,200  E,H.r..  coupled 
to  a  Siemens-Schuckert  three-phase  alternator,  with  exciter,  one 
rotary  converter,  one  three-phase  transformer,  switch  plant,  &c. 

Mb.  a,  Warren  will,  on  October  9th  and  10th,  sell  by  auction  at 
22-28,  Mossbury  Road,  Clapham  Junction,  S.W.,  the  stock  and  plant 
of  Mr.  G.  A.  Gunn.  electrical  engineer. 

Messrs.  P.  Huddleston  &  Co.  will,  on  October  10th,  sell  by  auction, 
at  16,  Long  Millgate,  Manchester,  a  quantity  of  electrical  apparatus, 
&c.     See  our  advertisement  pages  in  this  issue. 

Catalog;nes    and     lists. — The    General    Electric 

Co.,  Ltd.,  67,  Qaeen  Victoria  Street,  London,  E.G. — Leaflet 
(O.S.  1,596)  giving  illustrations,  prices,  and  particulars  of  current 
consumption,  cost  of  burning,  ice,,  of  standard  type  Osram  drawn- 
wire  lamps.  Contractors  can  have  quantities  of  the  list  over- 
printed as  usual. 

Messrs.  Ftfe,  Wilson  &  Co.,  1o5a,  St.  Vincent  Street, 
Glasgow, — Eight-page  booklet  containing  testimonials  from  users 
of  the  Kelvin  petrol  and  paraffin-driven  electric  generating  sets. 

Messrs.  L.  Andrew  ic  Co.,  2  Whitworth  Street  West,  Deans- 
gate.  Manchester. — Price  leaflet  concerning  "Capella"  carbon- 
filament  and  "  Wrcndal"  metal-filament  lamps. 

From  Messrs.  Greenwood  &  Wells,  of  25.  York  Place,  Baker 
Street,  London,  W.,  we  have  received  a  20-page  pamphlet  entitled 
'■  Coal — Treated  with  a  Little  Consideration,"  in  which  the  advan- 
tages of  coal-testing,  the  purchase  of  coal  on  a  calorific  value  basis, 
and  a  number  of  other  matters  are  referred  to,  a  scale  of  fees  for 
testing  being  given. 

Messrs.  W.  T.  Henley's  Telegeaph  Works  Co.,  Ltd  , 
Blomfleld  Street,  London,  E.C. — Pamphlet  giving  particulars,  with 
prices,  of  theii  "  London  "  and  "  Henley  "  tapes, 
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Messrs.  H.  ^V  T.  Daxks  (Netherton),  Ltd.,  Xetherton,  Dudley. 
— Forty-pajre  oataloirue  well  and  fully  illustrated,  containui^  full 
deeoriptive  information  relatinfr  to  their  various  types  of  steam 
boilers,  namely,  Lancashire,  Cornish,  "Galloway  type,"  dry-back 
marine,  and  the  Netherton  vertical  water  tube,  also  steam  fittinjrs, 
"  SisBon "  superheaters,  steel  chimneys,  water  softeners,  heaters, 
and  purifiers,  stoam  cylinders,  quick-sealinu  doors,  air  receivers,  &c. 

Messr.s.  BuiTisir  I.nsii.ated  and  Hklshy  Caiu.es,  Ltd., 
Prescot. — Two  new  cataloi;ues.  One  of  21  paj^es  contains 
illustrations  of,  and  a  preat  deal  of  tabular  matter  (including 
dimensions  and  prices)  relating  to.  their  several  types  of  "  Prescot  " 
enclosed  fuses.  The  other  list  (eijrht  patfee)  describes  fully  (with 
excellent  illustrations),  and  gives  prices  of,  Prescot  joint-boxes. 

Tub  Indej-tricthile  Cahi.e  Co.,  20,  High  Kolbom,  London, 
W.C.- -Illustrated  price  list  of  wood  bell  pushes,  pear  pushes, 
ceiling  roses,  adapters,  A:c.,  made  by  Messrs.  Beran  .V:  Kneller. 

Messrs.  IIick-Diesei,  Oil  Enoi.nes,  Ltd.,  11,  Oueeu  \ictoria 
Street,  London,  E.G.-  New  and  revised  catalogue  relating  to  their 
Diesel  engines,  with  an  explanation  and  description  of  a  typical 
installation.  Diagrams  and  half-tone  views  are  given.  In  addition 
to  their  low-speed  type  the  company  are  now  making  the  high- 
speed type. 

Book  Notices. — The  Murray  J'rinHtxj  Telegrajih  Jininud, 
Vol.  I,  No.  2,  was  published  on  August  30th  ;  the  first  number 
appeared  two  years  ago,  but  the  editor,  Mr.  Donald  Murray,  states 
that  ho  hopes  to  publish  future  numbers  at  least  once  a  year.  In 
the  present  issue  an  account  is  given  of  his  recent  visit  to 
America,  where  he  inspected  the  various  printing  telegraph  systems, 
and  di.sposed  of  the  Initid  States  rights  for  the  Murray  multiplex 
system  to  the  Western  Tnion  Co.  The  apparatus  will  be  manu- 
fnctured  by  the  Western  Electric  Co.,  which  is  allied  with  the 
Western  Union.  Mr.  Murray  was  impressed  with  the  merits  of 
the  Morkrum  Co.'s  system,  and  arranged  to  represent  that  company 
in  Europe  and  other  countries  outside  North  America.  He  remarks 
that  the  Baudot  alphabet  is  now  generally  admitted  to  l)e  the  best 
for  machine  telegraphy.  Some  interesting  comments  are  made  on 
the  typewriter  position  in  America.  Other  notes  relate  to  the 
extending  use  of  silver  as  a  substitute  for  platinum  contacts, 
electromagnets  instead  of  permanent  magnets  in  polarised  relays, 
the  use  of  small  letters  (lower  case)  without  capitals  for  printing 
telegrai>hs,  and  the  rapid  progress  of  the  Edison  nickel-iron 
accumulator. 

"Der  Elektrizitats/.ahler."  By  R.  Ziegenberg.  1912.  Berlin: 
H.  MeuBser.     Price  JI  in. 

"Magnetic  Properties  of  Alloys."  Reprinted  from  the  Trunn- 
aotiv/ix  of  the  Faraday  Society.  London  :  The  Faraday  Society. 
Price  78.  6d. 

"  Proreediwiis  of  the  Physical  Society  of  London."  Vol.  -VXIV, 
Part  V.  August  15th,  iyi2.  London  :  Electrician  Printing  and 
Publishing  Co.     Price  -Is. 

"  I'raiixitctioii.i  of  the  Illuminating  Engineering  Society." 
Vol.  VII,  No.  6.  June.  l'.(12.  New  York  :  The  Society.  Price 
75  cents. 

Trade  Aunounceiiients.— .Mb:s.-<i!s.  I.saria,  Ltd.,  i'um. 

Tower  Bridge  Road.  London,  S.E.,  inform  ns  that  according  to 
the  new  Post  Office  system  their  registered  telegraphic  address 
should  read  "  Isarialim  Berm.  London."  The  indicator  word  Berm. 
can  be  left  out  for  foreign  telegrams  or  cablegrams. 

Acting  on  medical  advice.  Mr.  J.  A.  Buockett,  electrician,  &c.. 
of  Station  Square,  Whitby,  has  relinquished  his  business  and  sold 
it  to  Mr.  T.  H.  Beecroft,  and  it  will  in  future  be  conducted  by  this 
gentleman. 

The  Financial  .\ews  Amsterdam  correspondent  says  that 
Messrs.  Philips  &  Co.,  of  Eindhoven,  Holland,  who  are  a 
considerable  factor  in  the  international  export  trade,  have  turned 
their  business  into  a  limited  liability  company.  "The  issue  of 
2,200,000  fl.  6  per  cent,  profit-sharing  preference  shares  was  24  times 
over-subscribed,  and  the  shares  have  risen  within  a  few  days  from 
104  to  110  percent." 

The  Xew  Garter  Fou.ndry  Co.,  Ltd.,  are  removing  to  more 
convenient  premises  at  Groveland  Foundry,  Dudley  Port,  Staffs. 

Messrs.  Safety  Light,  Ltd.,  have  opened  showrooms  at  their 
new  address  announced  last  week  (118,  Queen  Victoria  Street,  E.G.). 

The  Indestructible  Cable  Co.,  20,  High  Holborn,  W.C,  have 
recently  taken  over  the  agency  here  for  Messrs.  Beran  .v  Kneller 
G.m.b.H.,  of  Potschappel,  Germany,  manufacturers  of  electrical 
bell  pushes  and  all  classes  of  wood  turnings  for  the  electrical  trade. 

Bankruptcy  Proceedings. — Albert  Edward  Martin 

(trading  as  the  Midland  Electrical  Supply  Co.),  electrical  engineer, 
3y,  Great  Charles  Street,  Birmingham,  Warwick. — The  first  meeting 
of  creditors  herein  was  held  last  week  at  the  offices  of  the  Official 
Receiver,  191,  Corporation  Street,  Birmingham.  The  statement  of 
affairs  showed  gross  liabilities  amounting  to  X  1.262,  of  which  £793 
was  expected  to  rank  for  dividend,  and  the  assets  totalled  £04. 
leaving  a  deficiency  of  £720.  The  failure  was  attributed  to  want  of 
capital,  having  to  pay  interest  and  insurance  premiums  in  respect 
of  borrowed  capital,  loss  on  contracts,  and  heavy  law  costs  of  suing 
creditors.  It  appeared  that  the  receiving  order  was  made  on  the 
petition  of  creditors,  the  act  of  bankruptcy  being  that  the  debtor 
executed  a  deed  of  assignment  to  a  trustee  for  the  benefit  of  his 
creditors.  It  was  stated  that  the  debtor  was  formerly  a  partner  in 
a  business  which  supplied  electrical  accessories,  from  which  he  drew 
about  £3  lOs.  weekly.  In  June,  1908,  the  partnership  was  dissolved,  the 
debtor  leaving  the  firm  and  receiving,  as  his  share  of  the  business, 
£120.  He  started  business  with  this  amount  at  Moseley  Road', 
under  the  style  of  the  Midland  Electrical  Supply  Co.    He  removed 


to  69,  Great  Charles  Street  in  August,  1910,  and  three  months  later 
to  39,  Great  Charles  Street,  where  he  continued  to  trade  until 
August  last,  when  notice  was  given  to  bis  creditors  that  he  had 
suspended  payment.  The  books  of  account  have  been  fairly  well 
kept,  but  he  has  not  prepared  a  balance-sheet  or  profit  and  loss 
account  since  June,  1910.  The  balance-sheet  at  that  time  showed  a 
deficiency  of  £249.  According  to  a  trading  account  from  June, 
1910,  to  the  date  of  the  receiving  order,  a  net  profit  was  made  of 
£248  odd,  while  the  household  expenses  were  estimated  at  £557. 
The  debtor  admitted  that  he  became  aware  of  his  position  in  June, 
1909,  when  a  friend  investigated  his  affairs.  The  matter  was  left  in 
the  hands  of  the  Official  Receiver. 

Osrani    Week,   WiZ. — The   General   Electric  Co.. 

Ltd.,  of  t,>uc€n  Victoria  Street,  E.C.,  encouraged  by  the  success  of 
"Osram  Week,"  1911,  have  decided  to  repeat  the  campaign  during 
the  current  month.  It  is  hoped  that  the  1912  "  Better  Lighting  " 
(■ampaign,  which  commences  on  Monday,  October  14th,  will  be  even 
more  successful  than  that  of  last  year.  Our  readers  will  find  a 
fairly  full  reference  to  the  matter  in  an  advertisement  appearing  in 
this  issue,  and  it  will  be  observed  that  a  strong,  fully-organised 
effort  will  be  made  during  the  days  named  to  impress  the  CJsram 
claims  upon  the  minds  of  millions  of  householders,  shopkeepers 
and  others,  by  the  medium  of  a  gigantic  Press-advertising 
scheme,  by  the  display  of  posters  on  hoardings,  by  circular 
letters  advising  hosts  of  electricity  users,  act\ial  and  prospective, 
to  consult  electrical  contractors  in  their  particular  district,  and 
so  on.  We  have  before  us  at  the  time  of  writing  a  good  deal  of 
explanatory  literature,  specimen  newspaper  advertisements,  ice, 
relating  to  the  scheme,  upon  which  an  enormous  amount  of 
ingenuity  and  work  have  been  expended.  It  is  not  necessary  to 
enter  here  into  all  the  detailed  conditions  and  advantages  affecting 
electrical  contractors  and  factors  who  are  willing  to  co-operate  with 
the  company  in  this  mutually  profitable  "sales-making"  effort,  but 
we  are  asked  to  bring  the  matter  to  the  notice  of  all  who  may  be 
interested,  so  that  they  will  lose  no  time  in  applying  for  the  full 
particulars,  wherein  are  explained  the  manner  in  which  their  own 
local  businesses  may  receive  a  suitable  advertisement  in  the  newspaper 
Press,  and  the  manner  in  which  they  can  make  their  own  effective 
Osram  electrical  exhibition  for  the  week.  A  special  design  for  a 
window  sbow^  will  l>e  circulated.  Special  portfolios  and  order  forms, 
without  names  and  addresses,  have  been  prepared,  and  copies  of 
these  will  be  sent  to  parties  prepared  to  co-operate.  If  desired,  these 
can  be  printed  with  the  local  firms'  names  and  addresses,  but,  as  will 
be  observed,  the  time  is  short. 

Dissolutions  and  Liquidations. — Zedecco  Batteries, 

Ltd. — At  a  meeting  held  on  August  26th,  at  64,  Broad  Street 
Avenue,  E.G.,  it  was  resolved  to  wind  up  voluntarily,  with  Mr. 
H.  A.  Kidd  as  liquidator. 

Berry  CoNsTKrCTiON  Co.,  Ltd.— Creditors  must  send  particulars 
of  their  debts,  Jcc,  to  Mr.  J.  C.  Wrist,  the  liquidator,  at  the  office 
of  the  British  Electric  Transformer  Co.,  Ltd.,  at  Hayes,  by  Novem-  _ 
ber  29th. 

Economic  Electric  Co,  Ltd.— A  meeting  is  to  be  held  at  51, 
North  John  Street,  Liverpool,  on  November  1st,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  F.  T.  P.  Deyes. 

SUNKEA-M  Lami"  Go.,  Ltd.  (in  liquidation). — A  notice  is  pub- 
lished in  the  London  (iazcttc  for  October  1st  notifying  that  by  an 
order  of  the  Court,  dated  September  13th,  Mr.  G.  E.  Corfield,  of 
Balfour  House,  Finsbury  Pavement,  E.G.,  has  been  appointed  an 
additional  liquidator  to  act  jointly  with  Mr.  Thomas  Wallace. 

Stockall-Brook  Time  Recorders,  Ltd.^ — A  meeting  is  to  be 
held  on  October  3nth,  at  Huddersfield,  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  ().  Avison. 

M.  A.  Ritter  &  Co.,  dealers  in  rubber,  gutta-percha,  balata,  A:c. — 
Messrs.  0.,  M.  A.,  &  0.  H.  Ritter  have  dissolved  partnership.  The 
businCbB  will  be  continued  by  Mr.  O.  Ritter. 


LIGHTING  and  POWER  NOTES, 


Irg'entina. — The  German  Oversea  Electric  Co.,  in 
Buenos  Ayres,  which  supplies  yearly  upwards  of  200,000,000  Kw.- 
hours,  and  whose  works  have  a  capacity  of  90,000  Kw.,  is  threatened 
with  competition  from  two  quarters.  An  Italian-Argentine  com- 
pany is  seeking  a  concession  from  the  T.C..  and  the  Compania  de 
Tranvias  Lacrcze,  which  is  concerned  mainly  with  tramways,  but 
has  not  yet  attempted  the  construction  of  the,  some  time  since 
officially  sanctioned,  underground  railway,  is  applying  for  Govern- 
ment confirmation  of  its  right,  also  to  supply  light  and  power  in 
the  city.  Respecting  the  application  of  the  former  company,  the 
German  company  has  addressed  a  protest  to  the  T.C.,  and  declared  its 
intention  to  so  cut  rates  for  consumers,  when  its  competition  station 
is  ready  to  begin  working,  as  to  destroy  the  latter's  commercial 
raison  d'etre.  The  power  of  the  tramway  company,  with  its  other 
schemes  in  hand,  to  offer  a  serious  competition  with  the  wealthy 
German  company,  is  regarded  as  small.  —  £le\trotechniicIie 
Zeitschrift. 

Mr.  C.  F.  Moujan,  on  behalf  of  a  syndicate  of  Belgian,  English, 
French  and  North  American  capitalists,  has  applied  to  the  Buenos 
Ayres  Municipality  for  a  concession  to  erect  electric  power  houses 
for  the  supply  of  current  for  public  and  private  ^ervioes,  the 
concession  to  be  to  December  31st,  1957,  when  all  would  revert  to 
the  Corporation. — Bedew  of  the  Svrer  Plate. 
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Australia. — According  to  the  Financier,  it  is  officially 
8tat€d  that  at  Altona,  eigrht  miles  from  Melbonme.  an  extensive 
area  of  brown  coal  has  been  mined  for  some  time  by  a  local  com- 
pany. This  company  has  now  been  bought  out  by  a  body  of 
English  and  American  capitalists,  who  have  been  responsible  for 
the  erection  of  large  electrical  undertakings  in  Canada  and  South 
America.  A  power  house  is  to  be  constructed,  and  it  is  stated  that 
up  to  £3,000,000  for  development  will  be  provided,  if  the  industrial 
development  warrants  it.  The  purchasers  financed  a  similar  under- 
taking at  Rio  Janeiro,  the  largest  individual  power  scheme  in  the 
world.  The  primary  aim  of  the  purchasers  is  the  supply  of  current 
for  power  and  lighting  to  Jlelbonrne  and  suburbs. 

BainbrJ<lg:e. — The  Aysgarth  R.D.C.  has  given  Mr.  J. 
Cockburn  permission  to  erect  overhead  wires  at  Bainbridge  for  an 
electric  light  installation. 

BallTbay  (County  Nonaifban). — A  scheme  is  on  hand 

for  the  electric  lighting  of  Ballybay.     The  town  has  been  surveyed 
and  plans  and  specifications  made  out. 

Be.xhill. — As  a  result  of  the  Council's  appeal,  the  net 
assessment  of  the  electric  light  undertaking  has  been  reduced  from 
£1.600  to  £1,S00. 

It  has  been  decided  to  lay  cables  to  provide  for  the  lighting  of 
the  new  road  to  Sidley,  St.  George's  Road  and  St.  David's  Avenue,  at 
a  cost  of  £343.  and  to  establish  a  sub-station  to  meet  the  require- 
ments of  the  rapidly  developing  district  at  Little  Common. 

With  regard  to  certain  suggestions  for  using  electric  light  sur- 
pluses for  the  relief  of  the  rates,  the  town  clerk  has  drawn  the 
attention  of  the  Council  to  a  section  of  the  order,  which  states  that, 
after  paying  interest  on  the  money  borrowed,  &c.,  a  reserve  fund 
must  be  formed  from  the  profits  of  the  undertaking,  and  until  it 
reaches  a  figure  of  10  per  cent,  on  the  capital  borrowed,  no  money 
is  to  be  paid  in  relief  of  rates.  According  to  this,  the  Council  should 
have  a  reserve  fund  of  £7,400,  whereas  it  only  amounts  to  £1,224, 
and  it  would,  therefore,  be  a  very  long  time  before  any  money  could 
be  paid  in  relief  of  rates. 

Birininffhani. — It  is  proposed  to  erect  a  new  boiler  house 
at  Summer  Lane  electricity  generating  station  at  an  estimated  cost 
of  £12,8;i4. 

Blackburn. — Reporting  fmther  to  the  Electricity  Com- 
mittee on  the  necessity  for  a  new  power  station,  Mr.  Wheelwright, 
the  electrical  engineer,  states  that  the  sacrifice  involved  will  not 
be  great.  The  total  capital  raised  up  to  March  2.")th  was  £203.199, 
of  which  £286,0.5.5  has  been  actually  expended,  leaving  a  balance 
of  £7.144.  A  sum  of  £99,673  (practically  one-third')  of  the  capital 
raised  had  been  paid  off,  leaving  an  outstanding  debt  of  £193,526. 
This  ;igure  represented,  in  addition  to  the  balance  of  £7,144.  an  ex- 
penditure, firstly,  on  the  mains  and  distributing  system.  &c.,  of 
£97.765,  which  would  not  be  affected  by  the  proposals  ;  and, 
.secondly,  a  capital  of  £88,617  actually  represented  by  the  Jubilee 
.Street  works.  In  its  final  condition  as  a  transforming  station  this 
would  have  a  substantial  capital  value  of  about  .50  per  cent,  of  this 
figure,  which  reduction  he  confidently  anticipated  would  be  more 
than  balanced  by  the  larger  margin  between  cost  and  revenue  on 
.^ales  of  energy  from  the  new  works.  A  suitable  position  for  the 
new  generatintr  station  should  he  obtained  adjoining  the  railway 
and  canal  on  the  outskirts,  and  as  near  as  possible  to  a  good  power 
district.  After  careful  investigation  he  suggested  that  a  portion 
of  the  Greenbank  estate,  owned  by  the  Corporation  Gas  Com- 
mittee, would  satisfy  the  main  points,  and  the  close  proximity  of 
the  gas  worts  might  possibly  bring  about  the  use  of  gas  for  boiler 
firing.  '■  I  have  no  hesitation.  "  adds  the  engineer,  ''  in  stating  that 
the  necessaiy  capital  to  build  and  equip  a  generating  station  of 
equal  capacity  will  be  very  much  less  than  one  built  10  or  15  years 
ago  In  viev  of  the  drmand  for  power  now  in  sight,  additional 
provision  will  l)e  required  for  the  winter  of  1914  to  1915,  and  as  it 
will  take  from  12  to  18  months  to  carry  out  the  scheme,  the 
obtaining  of  the  sanction  of  the  L  G.B.,  and  the  erection  and  equip- 
ping of  the  station,  the  question  should  be  considered  at  once." 

Folton. — The  Electricity  Committee  has  decided  to  ask 
the  Finance  Committee  to  direct  application  to  be  made  for  sanction 
to  borrow  £120,000  for  the  purposes  of  the  proposed  generating 
station  at  Bacb-o'-th'-Bank.  It  was  also  resolved  that  the 
structural  work  at  the  new  station  be  carried  out  in  ferro-concrete 
and  brick. 

Bristol. — The  B.  of  ft.  has  decided  to  have  the  electric 
light  installed  at  S^apleton  Workhouse,  at  present  lit  by  gas,  at  an 
estimated  cost  of  £1,016. 

Canada. — The  Ontario   Hydro-Electric  Commission  has 

expropriated  the  Chats  Falls,  near  Ottawa,  from  the  owners.  The 
offer  made  by  the  Commission  is  82,000.  The  owners  ask  §3,000,000, 
quite  a  margin  between  the  offering  price  and  the  price  asked.  The 
falls  are  very  valuable,  and  according  to  our  correspondent,  probably 
worth  the  price  asked,  as  it  is  possible  to  develop  150,000  H.P.,  and 
they  are  only  28  miles  from  Ottawa,  which  expects  to  obtain  what 
power  it  requires  from  that  source. 

The  Winnipeg  ratepayers  have  endorsed  a  by-law  giving  the 
Council  power  to  spend  ?750,00ti  on  an  electric  distribution 
system. 

At  Sandy  Falls,  eight  miles  north-west  of  the  HoUinger  gold 
mine.  Porcupine,  Ont.,  the  Porcupine  Power  Co.  has  installed  an 
electric  power  plant  for  the  purpose  of  supplying  power  to  the 
district.  The  installation  consists  of  two  generators  of  1,500  H.P. 
each,  and  a  third  unit  can  be  added.  This  company  is  now  sup- 
plying light  and  power  to  the  towns  of  Porcupine  and  South 
Porcupine,  and  to  the  HoUinger.  McEnaney.  Plenaurum  and  Dome 


Mines.  The  mines  are  now  in  the  fortunate  position  of  having 
power  developed  for  them  almost  before  they  can  utilise  it. 

The  Ontario  Hydro-Electric  Commission  has  prepared  a  book  of 
"  Regulations  and  Rules  for  Inside  Work.''  These  have  been 
framed  with  the  object  of  ensuring  that  the  design,  materials, 
construction,  equipment,  workmanship  and  maintenance  of  elec- 
trical work  and  installations  throughout  Ontario,  as  well  as 
repairs,  alterations  or  extensions  thereto,  shall  be  in  accordance 
with  the  best  commercial  practice,  and  that  the  interests  of  the 
public,  workmen  and  others,  shall  be  duly  guarded,  both  with  regard 
to  safety,  to  life,  limb  and  property,  and  convenience.  These  regu- 
lations are  being  sent  out  to  the  different  companies  and  individuals 
who  are  interested. 

Our  correspondent  adds  :  There  is  a  great  deal  of  poor  wiring 
in  this  country.  A  short  time  back  the  chairman  of  the  Board  of 
Underwriters,  Slontreal,  wrote  the  City  of  Ottawa  to  at  once 
appoint  an  electrical  inspector,  permanently,  and  have  all  wiring 
into  buildings  inspected,  as  they  were  led  to  believe,  and  rightly, 
that  there  was  much  very  poor  wiring  in  the  buildings  of  the  city. " 

The  Quebec  Light.  Heat,  Power  and  Railway  Co.  showed  earnings 
for  the  year  ending  June  30th,  1912,  equal  to  2'11  per  cent,  on  the 
common  stock,  after  all  charges,  save  dividends,  had  been  provided 
for.  This  meant  that  had  no  dividends  been  paid,  the  surplus  for 
the  year  would  have  been  *211.2uO.  The  fixed  charges  of  the  past 
year  were  $204,000  more  than  in  the  previous  year,  while  the  amount 
written  off  to  organising  expenses  was  S7,000  less  this  year  than 
last.  A  French  representative  was  present,  and  asked  certain 
questions  with  respect  to  expenditures  on  the  Quebec  and  Sacjuenoy 
railway,  which  were  not  answered.  Light  was  expected  to  be 
thrown  upon  the  situation  as  respects  the  relationship  between  the 
Quebec  Railway  and  the  (Quebec  and  Saquenoy,  but  none  was  forth- 
coming, though  Sir  Rodolphe  Forget  was  present.  This  retinenoe 
on  the  part  of  the  company  has  caused  some  suspicion,  which  is 
not  to  the  ultimate  interest  of  the  company,  nor  to  that  of  the 
Quebec  financier.  Sir  Rodolphe  Forget. 

The  Ottawa  municipal  electrical  undertaking  will  show  bigger 
profits  this  year  than  last,  notwithstanding  the  fact  that  the 
management  cut  their  rates  for  lighting  almost  in  half  a  year  ago. 
Much  more  light  is  being  used  this  year  than  last,  and  nearly 
double  the  number  of  lamps  are  used  by  consumers.  Ottawa 
uses  more  lamps  than  any  city  in  America,  it  is  said,  averaging 
out  at  four  lamps  ^jp;-  cnpitu. 

Cheltenham. — The  B.  of  <;.  has  accepted  the  offer  of 
the  borough  electrical  engineer,  Mr.  Bache,  to  draw  up  a  specifica- 
tion and  approximate  estimate  of  the  cost  of  installing  the  E.L.  at 
the  Workhouse  premises.  A  return  of  the  gas  and  fuel  consumed 
in  the  Workhouse  is  to  be  prepared. 

Consett. — The  Durham  County  Council  has  accepted 
the  offer  of  the  Durham  County  Electric  Power  Co.  to  extend  the. 
mains  so  as  to  supply  current  to  the  Consett  secondary  school,  the 
Council  to  pay  i:39,  £25  of  which  is  to  be  repaid  when  the  extended 
main  is  utilised  for  public  lighting  next  year. 

Continental  Xotes. — France. — The  Energie  Electrique 
du  Littoral  MediterranOen  has  placed  an  order  with  the  Thomson- 
Houston  Co.  for  the  supply  and  installation  of  the  plant  at  the 
transformer  station  to  be  built  at  Pennes,  in  connection  with  the 
supply  of  current  to  the  city  of  Marseilles.  The  plant  will  first 
consist  of  a  single  group  of  four  transformers,  one  a  reserve  ;  but 
ultimately  the  equipment  will  comprise  nine  4,000-KW.  single-phase 
transformers.  The  present  order  includes  accessory  material,  com- 
prising a40-KW.  transformer  for  the  auxiliary  service,  a  battery  of 
accumulators,  and  a  motor-generator  group  for  lighting  service, 
with  distribution  switchboard,  instruments  and  connections,  both 
for  45,000  volts  and  13  000  volts,  the  former  being  the  pressure  of 
the  supply  from  the  stations  at  Brillanne  and  Ventavon.  and  the 
latter  that  of  the  distribution  in  Marseilles.  The  Thomson-Houston 
Co.  has  also  been  entrusted  with  the  equipment  of  the  Eguilles 
transformer  station  destined  to  serve  sectionally  the  high-pressure 
lines  from  the  Brillanne  station,  transmitting  current  to  Aries, 
Pennes  and  Allauch.  and  also  for  feeding  sundry  lines  at  18,500 
volts  pressure,  serving  the  district  distribution. — La  Lumiere 
Elrctriqve. 

L'Industrie  Africaine  is  the  style  of  company  just  floated  in  Paris 
with  a  capital  of  900,000  fr.,  with  the  object  of  liuilding  a  generating 
station  at  Grand  Bassam  on  the  Ivory  Coast,  West  Africa. 

Dewsbnry, — Application  is  to  be  made  to  the  L.G.B.  by 
the  Corporation  for  sanction  to  borrow  £14,500  to  allow  of  an 
increase  in  plant  at  the  works  in  Bradford  Road.  Turbine  equip- 
ment wUl  absorb  a  great  amount  of  the  money  asked  for. 

Dundee, — Extensions  estimated  to  cost  £4',i,000  are 
proposed  for  the  Corporation  electricity  department.  The  Scottish 
Office  has  granted  the  full  borrowing  powers  applied  for,  namely, 
£68,000,  and  the  Corporation  has,  therefore,  resolved  to  obtain 
estimates  for  the  electrical  plant  required. 

East  Hani. — The  abstract  of  accounts  of  the  electricity 
undertaking  for  the  year  ended  March  31st  last,  shows  a  gross  profit 
of  £11, '.'33,  as  against  £11.258  in  the  previous  year.  After  pro- 
viding for  interest  on  and  repayment  of  loans  and  income-tax  on 
profits,  there  remains  a  net  profit  of  i  1,907,  as  against  £2,127 
in  1911. 

Edinburgh. — Two  cooling  towers  have  just  lieen  erected 

in  connection  with  the  Corporation  elecfric  lighting  station  ;  in  their 
construction  new  features  are  shown  differing  from  towers  at  central 
stations  in  other  parts  of  the  country  and  also  abroad.  Hitherto 
these  structures  have  been  of  wood,  and  very  little  attention  has 
been  paid  to  the  architectural  side,     The  new  towers  at  Edinburgh 
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are  each  40  ft.  eqiiare  at  the  base  and  l:<9  ft.  hi|;h.  AIthOD(rb  the 
site  is  HurrouDiled  by  hi);h  buildinRB  the  towern  are  conspicuous 
objeuts.  A  railway  tunnel  is  near  at  hand,  and,  owini;  to  that  and 
the  nature  of  the  subsoil,  attention  had  to  be  paid  to  the  founda- 
tions. Standard  Hections  of  rolled  steel  joists  and  ohannela,  in  com- 
bination with  cast-iron  plates,  are  used  for  the  construction  of  the 
base,  and  for  the  upper  part  of  the  towers  stamped  steel  plates  are 
used  in  conjunction  with  cost-iron  jfratinffs.  It  is  estimated  that 
the  whole  scheme,  including  turbine  machinery  and  condensinir 
plant,  will  cost  about  £4ri,(iOO.  This  extra  plant  will  be  capable  of 
producing  about  :!J  million  units  a  year,  and  the  savinp  in  coal 
will  represent  over  £1(},(MH|  a  year.  Opposition  Wiis  at  first  made  to 
the  erection  of  the  towers  on  the  score  of  amenity,  but  the  ilesi(,'n 
followed  out  imparts  to  the  structures  rather  on  ornamental  effect, 
stone  beini;  adopted  to  add  to  the  substantial  appearance  of  the 
lofty  buildings. 

By  appropriating  the  electric  lijrhtinfr  surplus  of  £2,00ii,  the 
forporation  has  been  able  to  "scrape  through  "  without  increasing 
the  municipal  rates.  At  the  monthly  nieetin;r  of  the  T.C.  there 
was  some  plain  speaking  on  the  subject,  Dne  member  describing  the 
proposal  to  apply  the  surplus  to  the  relief  of  the  rates  as  "  cowardly 
finance."  In  moving  that  the  surplus  be  put  to  the  reduction  of 
the  capital  debt  on  the  undertaking,  Mr.  Stevenson  gave  it  as  his 
opinion  that  the  principle  of  charging  the  users  of  a  commodity, 
of  which  they  had  a  monopoly,  more  than  they  ought  to  be 
charged,  in  order  to  relieve  the  general  ratepayer,  was  unjust  and 
inequitable.  It  practically  meant  that  they  were  charging  the 
xiBera  of  electric  light  their  rates  twice  over.  Mr.  IJrncc  Lindsay,  in 
supporting  the  motion,  characterised  the  proposal  as  bad  bnoiness 
and  bad  finance.  It  was  a  piece  of  opportunism  and  simply  scrap- 
ing through,  and  grabbing  here  and  there  for  anything  that  would 
give  the  Council  or  the  treasurer  the  credit  of  not  increasing  the 
city  rates.  Mr.  Harrison  moved  that  the  surplus  be  applied  to  the 
relief  of  the  rates.  The  Lord  Provost  said  not  only  had  the  T.C 
reduced  the  period  from  .SO  to  2.".  years  for  the  clearing  off  of  the 
debt,  but  it  had  cleared  off  during  the  last  year  something  like 
£4,000,  which  might  very  well  have  been  put  to  capital  expendi- 
ture. If  every  undertaking  in  the  city  was  in  the  same  condition 
as  the  electric  lighting  undertaking,  there  would  be  a  very  different 
story  to  tell.  By  27  votes  to  It!  it  was  agreed  to  appropriate  the 
surplus  for  the  rates. 

Gillin<rliaiii  (kent). — The  T.C.  projioses  to  extend  the 

plant  at  the  electricity  works  by  installing  a  second  Diesel  engine 
of  a  larger  typo.     The  total  outlay  is  expected  to  be  about  £6,000. 

Glasgow. — The  city  electrical  engineer  has  been  instructed 
to  prepare  plans  for  the  erection  of  a  generating  station  on  ground 
acquired  some  time  ago  by  the  electricity  department  in  the  east 
end  of  the  '-ity. 

Great  Hamood. — With  reference  to  the  electricity  scheme 
for  the  district,  a  deputation  of  councillors  visited  Bispham  on 
Thursday  last  week  to  see  the  actual  working  of  a  system  suggested 
by  Mr.  .1  Speight,  the  electrical  engineer,  who  is  at  present  advising 
the  (ireat  Harwood  V.D.C. 

Ilalifa.Y. — The  E.L.  Committee  has  instructed  the  town 

clerk  to  endeavour  to  obtain  the  sanction  of  the  L  Ci.B.  to  the  Cor- 
poration borrowing  £4,i'0ii  for  transformers  and  £2.iiOU  for  switch-, 
gear,  which,  it  is  expected,  will  be  required  at  the  electricity  works 
during  a  period  of  two  years. 

HendoD. — At  the  last  meeting  of  the  R.D.C..  a  letter 
was  received  from  the  North  Metropolitan  Electric  Supply  Co., 
stating  that,  in  addition  to  lighting  the  Edgware  Road  through 
Edgware  by  electricity,  it  was  supplying  other  consumers  with 
current,  and  had  therefoi'e  decided  that  it  would  be  better  to  obtain 
the  sanction  of  the  Council  to  supply  power  in  the  district.  A  dis- 
cussion ensued  upon  the  matter,  in  which  strong  objection  was 
raised  to  giving  the  company  a  monopoly  over  Pinner.  In  the 
result,  the  matter  was  adjourned  for  inquiry. 

Itohen. — The  U.D.C.  has  decided  to  apply  to  the 
B.  of  T.  for  a  prov.  order  for  electric  lighting.  The  estimated  cost 
of  a  scheme  is  £14,500. 

Kendal, — In  connection  with  the  electricity  undertaking, 
application  is  to  be  made  to  the  L.Ci.B.  for  sanction  to  borrow 
£1,000 — £^00  for  new  cables.  £100  for  new  services,  and  £100  for 
new  meters. 

Leeds, — The  reasons  which  actuated  the  Tramways  and 
Electricity  Committee  in  suggesting  the  inauguration  of  a  hiring 
department  for  electric  motors  were  explained  to  the  Leeds  Chamber 
of  Trade  at  its  meeting  on  Monday  by  Mr.  Robert  Armitage,  M.P. 
He  said  the  cost  of  energy  was  being  reduced,  and  would  represent 
a  loss  to  the  Corporation  of  about  £8,000  per  annum,  but  it  would 
be  able  to  recoup  itself  through  the  great  increase  in  the  use  of 
motors.  The  authorities  thought  the  establishment  of  a  motor- 
hiring  department  would  tend  to  increase  the  use  of  motors  still 
further.  A  resolution  was  passed  opposing  any  extension  of  muni- 
cipal trading  in  the  direction  indicated. 

Leicester. — By  a  majority  of  one  the  Corporation  has 
adopted  a  recommendation  of  the  Tramways  and  Electricity  Com- 
mittee to  apply  for  powers  to  supply  electric  motors,  arc  lamps, 
cooking,  heating  and  other  utensils  and  fittings,  so  as  to  be  able  to 
let  them  out  or  sell  them  if  need  be.  Councillors  Baker,  Thurley 
and  Carver  strongly  opposed  the  recommendation,  urging  that  the 
Corporation  in  asking  for  these  powers  would  not  be  acting  fairly 
and  honestly  to  a  very  large  section  of  the  ratepayers,  many  of 
whom  had  laid  themselves  out  specially  to  supply  electric  light 
fittings. 


Ley  ton. — The  Electric  Lighting  Conimittee  has  recon- 
sidered and  amended  the  figures  of  its  estimate  for  the  half-year 
ending  March  lllst  next,  with  the  result  that  the  estimated 
deficiency  for  the  half-year  has  been  decreased  from   £7.32  to  £:«20. 

liOndon. — Shorkditcii. — The  borough  electrical  engi- 
neer has  lodged  formal  notice  of  objection  to  the  proposed  fees 
which  have  been  adopted  by  the  L.C.C.  as  payable  by  undertakers 
in  respect  of  duties  performed  by  the  County  Council's  ins|jectors 
in  inspecting  testing  stations,  vi/. ,  for  the  first  three  tciting 
stations,  or  lefs,  in  the  tame  area  of  supply  £10  per  year  ;  for  each 
additional  station  in  the  same  area  £2  per  year. 

Poi'LAii. — It  has  been  decided  to  seal  an  agreement  with  the 
L.C.C.  for  the  supply  of  electricity  for  lighting  Blackwall  Tunnel 
and  working  the  pumps.  The  agreement  provides  for  not  less  than 
100,000  units  per  annum,  and  up  to  50  KW.,  the  normal  being 
2.'>  K\v.,  at  a  price  of 'il6d.  per  unit,  and  is  to  cover  a  period  of 
five  years,  subject  to  reduction  of  the  charges  to  correspond  with 
any  reduction  made  by  the  Borough  Council  to  other  consumers. 
An  ngreemrnt  with  the  Port  of  London  Authority  is  also  to  be 
sealed,  varying  former  ngreements  for  a  supply  to  the  docks  and  the 
rental  of  wayleaves.  The  charge  for  energy  is  put  at  'Bd.  per  unit, 
with  a  minimum  consumption  of  7.')0,000  unite  additional  for  general 
purposes,  and  an  approximate  consumption  of  100,00ii  units  for  work- 
ing the  Millwall  dry-dock  pumps.  The  minimum  consumption  is  to 
he  increased  by  ."),00(i  units  for  every  kilowatt  demanded  in  any  year 
in  excess  of  the  maximum  of  150  KW.  for  general  purposes  during 
the  Council's  peaks.  In  connection  with  the  conference  convened 
by  the  L.C.C,  on  the  subject  of  electricity  supply  in  London,  the 
Council  has  decided  to  inform  the  L.C.C.  that  no  good  purpose 
would  be  served  by  such  conferences,  but  that,  a.s  there  is  in  existence 
a  conference  of  East  Loudon  municipal  electricity  undertakings,  the 
Executive  Committee  of  that  conference  should  be  invited  to  meet 
the  L.C.C.  Committee  as  a  body. 

Woor.wicn.-  -The  liC.  has  circularised  the  other  metropolitan 
authorities,  expressing  the  opinion  that  the  proposals  of  the  L.C  C. 
to  reduce  the  maximum  periods  for  repayment  of  future  loans  for 
electric  lighting  purposes — viz..  buildings  30  years,  instead  of  42 
years  :  mains  2.")  years,  instead  of  30  years  :  and  plant  and 
machinery  l.">  years,  instead  of  20— are  prejudicial  to  the  develop- 
ment of  electricity  undertakings,  and  asking  the  various  Councile 
concerned  if  they  are  prepared  to  join  in  representations  to  be  made 
to  the  Finance  Committee  of  the  L.C  C.  to  reconsider  the  matter. 

Marvi.ebone  -  The  present  70  and  110-watt  lamps  in  17  roads 
are  to  be  increased  to  IfiO  watts.  The  extra  candle-power 
will  amount  to  17.735.  The  general  manager  of  the  under- 
taking reports  that  the  Council's  scheme  of  eight  selected 
contractors  is  working  smoothly.  Even  odd  jobs  are  not  carried 
out  by  the  department,  an  arrangement  having  been  arrived  at 
with  two  or  three  of  the  eight  contractors  to  supply  men  for  these 
jobs  at  a  percentage  on  the  labour  cost,  and  it  is  therefore  a  fact 
that  cannot  possibly  be  (luestioned  that  the  Council  is  carrying 
out  no  wiring  work  except  through  contractors. 

Stepnkv. — Application  is  to  be  made  to  the  L  C.C.  for  sanction 
to  the  borrowing  of  £lii.250  for  defraying  the  coat  of  mains  in  con- 
nection with  the  undertaking. 

Ham.meesmitu. — Application  is  to  be  made  to  the  L.C.C.  for 
sanction  to  borrow  £3,000  for  the  purposes  of  the  electricity  under- 
taking. 

Morley, — The  Corporation  electricity  accounts  show 
that  there  has  been  an  increase  in  the  expenditure,  compared  with 
the  previous  year,  the  amounts  being  £3,.S38  and  £3.702  :  the 
increase  is  mainly  accounted  for  by  the  advanci:;  in  the  price  of 
coal  and  the  cost  of  distribution.  The  receipts  amounted  to 
£3,075,  and  showed  a  deficit  for  the  year  of  £783,  as  compared 
with  the  receipts,  amounting  to  £3,172,  and  a  deficit  of  £530,  in 
the  previous  year. 

Ottery  St.  Mary, — On  Monday  evening  the  first  public 
supply  of  electric  light  for  the  town  of  Ottery  St.  Mary,  East 
Devon,  was  switched  on  by  Lord  Coleridge  at  the  factory,  in  the 
presence  of  members  of  the  Urban  Council  and  a  large  number  of 
townspeople.  The  power  which  drives  the  dynamo,  supplying  a 
large  battery  of  accumulators,  is  water  taken  from  the  River 
Otter.  The  turbine  drives  all  the  machinery  at  the 
factory  in  addition  to  the  dynamo.  The  company  responsible  for 
the  introduction  of  the  new  illuminant  into  the  town  is  the  Ottery 
St.  Mary  Electric  Light  and  Power  Co.,  and  Mr.  E.  R.  F.  Coleberd 
is  the  proprietor. 

Rotherhani. — The  Electricity  Committee,  on  the  advice 
of  the  electrical  engineer  (Mr.  Cross),  has  recommended  the  T.C.  to 
install  an  additional  1,000-KW.  turbo-alternator. 

Salford.— The  Electricity  Committee  of  the  T.C.  has 
accepted  the  offer  of  Mr.  T.  Roland  WoUaston,  M.I.M.E ,  Man- 
chester, to  provide  detail  designs  and  specifications  of  additional 
filtration  plant  for  the  bore-hole  water  at  the  electricity  works,  to 
obtain  competitive  tenders  and  to  superintend  the  construction,  at 
a  fee  of  20  guineas,  with  a  further  payment  of  tiO  guineas,  six 
months  after  starting  the  plant,  provided  that  the  added  apparatus 
consistently  removes  from  the  softened  water  95  per  cent,  of  the 
present  suspended  matter. 

Application  is  to  be  made  to  the  L.G.B.  for  sanction  to  borrow 
the  sum  of  £25,000  to  defray  the  anticipated  expenditure  on  the 
installation  of  mains  and  service  cables  during  the  next  few  years. 

Shipston-ou-Stonr.— The  P.C.  has  requested  the 
Worcestershire  C.C.  forthwith  to  grant  permission  for  Messrs 
Brown    ,t  Parsons,    Ltd.,  of  Leamington,   contractors  for  the  E.L' 
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Boheme,  to  erect  poles  and  overhead  wires  in  the  town  for  public 
lighting;.  Delay  has  arisen  owing  to  a  petition  sent  to  the  C.C. 
by  40  ratepayers  aBking  that  permission  to  erect  the  poles  be 
refused  "  as  there  was  an  efficient  gas  works  in  the  town,  and  the 
E.L.  was  not  necessary." 

Shotton. — The    (juestion   of   a  supply  of  electricity  foi- 

lighting  was  raised  at  the  meeting  of  the  Hawarden  R.D.C.  on 
Friday  last,  and  it  was  decided  to  call  a  public  meeting  in  order  to 
ascertain  the  local  feeling.  Mr.  Monsdale  pointed  out  that  the 
subject  had  been  under  consideration  for  12  months,  and  it  was 
time  something  was  decided,  if  the  people  of  Shotton  objected  to 
electric  lighting  they  would  then  proceed  with  a  scheme  for  Queens- 
ferry  and  Sandycroft,  because  the  people  felt  that  they  wanted 
electricity  there. 

South  Africa. — At  a  recent  special  meeting  of  the 
Ladybrand  T.O.,  an  electric  lighting  scheme  was  discussed.  The 
scheme  proposed  to  light  the  town  would  cost  something  like 
£5,000,  and  the  annual  cost  would  be  about  £1,100,  whilst  the 
revenue  was  set  down  at  the  latter  figure.  The  matter  was 
adjourned  for  further  inquiries  into  public  and  private  lighting. 

Stoke-on-Trent.— The  T.C.  has  applied  to  the  L.G.B. 

for  a  loan  of  £16,069,  in  respect  of  sums  spent  on  the  electricity 
undertakings  and  not  sanctioned  by  the  board. 

Sontbborougil. — The  U.D.C.  on  September  20th  decided 
to  obtain  from  Mr.  W.  C.  C.  Hawtayne  a  report  as  to  the  supply  of 
electricity  to  the  town,  with  a  view  to  considering  the  advi^^ability 
of  obtaining  a  prov.  order.  Mr.  T.  W.  Ilorne  said  thev  .should 
approach  the  Tunbridge  Wells  T.C,  the  Tonbridge  U.D.C  and  the 
Kent  Electrical  Power  Co.  to  see  on  what  terms  they  would  supply 
current  in  bulk,  as  he  considered  a  £:i,000  scheme  too  large  for  the 
town.  He  added  that  he  understood  that  Tunbridge  Wells  T.C , 
could  give  a  bulk  supply,  and  that  the  cost  of  cables  would  be  about 
£1,000.  His  proposal  that  this  should  be  done  was  rejected  by  nine 
votes  to  four. 

Swansea. — The  Councirs  existing  agreement  with  the 
Anglo-French  Nickel  Go.  regarding  rates  for  the  supply  of  current 
is  to  be  terminated,  and  the  company  is  now  to  be  charged  the  fol- 
lowing rates  as  from  April  1st  last  :  2d.  per  unit  for  the  first  hour 
per  diem,  and  Id.  per  unit  afterwards,  such  number  of  units  so 
charged  being  determined  by  the  maximum  demand  at  any  time 
during  any  i|uarter,  and  tliat  2J  per  cent,  discount  be  allowcil 
for  prompt  payment. 

Tvldesley  (Lanes,). — The  Finance  and  General  I'nrposcs 

Committee  of  the  I'.D.C.  has  had  an  interview  with  Mr.  Taite,  the 
engineer  and  manager  of  the  Lancashire  Electric  Power  Co.,  who  out- 
lined the  steps  taken  by  his  company  for  providing  electric  light  for 
the  district.  Arrangements  had  been  made  with  the  South  Lancashire 
Tramways  Co.  whereby  electricity  would  be  supplied  in  bulk  for 
distribution  in  the  township.  This  supply  would  be  available 
within  a  short  time  after  securing  a  site  en  which  to  erect  a  trans- 
forming station.  In  reply  to  the  Chairman,  Mr.  Taite  said  his 
company  was  not  prepared,  on  the  terms  suggested  by  the  Council, 
to  entertain  the  proposal  to  re-transfer,  and  would  only  do  so  upon 
certain  stipulations  (to  be  arranged)  as  to  the  company  supplying 
large  consumers.  Subsequently  the  Committee  decided  to  postpone 
further  consideration  of  the  matter  in  order  that  the  clerk  might 
prepare  and  submit  a  report  upon  the  terms  of  the  agreement  under 
which  the  order  was  transferred  to  the  power  company. 

IJckfielrt  (Sussex).— The  R.D.C.  on  Monday  referred 
to  a  Committee  the  question  of  applying  for  a  prov.  order  for  E.L. 
in  respect  to  the  parish  of  Crowborough.  The  local  gas  company 
has  given  notice  of  its  intention  to  apply  for  an  order,  and  the 
object  of  the  Council  is  to  protect  its  rights. 

Walthaiustow, — The  lighting  superintendent  has  been 
directed  to  submit  a  report  upon  installing  a  system  of  automatic 
lighting  and  extinguishing  for  the  public  street  lamps.  A  report  is 
also  to  be  prepared  by  the  electrical  engineer  upon  the  question  of 
converting  of  the  whole  of  the  public  street  lamps  to  electricity. 
Negotiations  are  to  be  carried  out  with  the  Woodford  Council  with 
respect  to  the  supply  of  electricity  in  bulk  to  that  Council.  Owing 
to  the  metal-filament  lamps  placed  in  certain  cars  proving  very 
satisfactory,  the  tramways  manager  has  been  instructed  to 
similarly  equip  the  remainder  of  the  Council's  cars. 

West    Bromwicll. — The    Cori^ration    has    decided  to 

apply  for  sanction  to  borrow  £6,,500  for  additional  plant  for  the 
supply  of  electricity,  to  meet  the  increased  demands  for  power 
purposes,  particularly  those  of  Messrs.  Braithwaite  &  Kirk,  which 
firm  has  agreed  to  take  a  supply  of  at  least  sO.OOO  units  per  annum 
for  the  next  five  years. 

Wimbledon. — The  Fixed  Price  Light  Co.,  Ltd.,  has 
been  authorised  to  wire  for  electric  lighting  purposes,  certain 
buildings  belonging  to  the  Council  in  Durnsford  Road.  In  conse- 
quence of  a  recent  breakdown  at  the  electricity  works  of  a  1,000-KW. 
turbo-alternator,  a  JSub-Committee  has  been  appointed  to  consider 
the  desirability,  or  otherwise,  of  providing  additional  generating 
plant. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Aberdeen  Suburban  Tramways  Co.  has 
under  consideration  a  proposal  to  introduce  the  railless  traction 
system  between  Bieldside  and  Culter,  and  between  Stoneywood  and 
Dyce.  In  connection  with  this  matter  representatives  of  the 
company  recently  paid  a  visit  to  Dundee  to  see  the  system  in 
operation  there. 

Australia. — During  the  current  financial  year,  130  new 
electric  cars  have  been  put  into  service  on  the  New  South  Wales 
Government  lines,  10  more  than  are  in  service  in  the  whole  of 
Victoria,  and  the  orders  for  the  next  financial  year  exceed  this 
year's  by  EO  per  cent.  The  electrical  equipment,  axles  and  tires 
are  imported  from  England,  but  the  complete  carp,  underframes  and 
trucks,  are  constructed  and  equipped  in  the  State.  The  Ultimo 
plant  has  been  increased  to  over  30,000  Kw.,  and  an  order  has  been 
given  for  the  first  instalment  of  machinery  for  a  new  power  house 
now  being  constructed  at  White  Bay,  with  provision  for  7,000-KW. 
units.  Provision  is  being  made  at  this  new  station  for  the  use  of 
more  than  1,000  tons  of  coal  daily.  The  station  is  designed  for 
construction  and  operation  in  complete  separate  units,  so  that  pace 
may  the  more  easily  be  kept  with  engineering  progress. 

Bolton. — The  Sunday  service  of  cars  has  for  many  years 
commenced  at  noon,  and  an  eifort  has  been  made  by  some  of  the 
townspeople  to  secure  the  running  of  occasional  cars  on  certain 
routes  earlier  in  the  day.  The  Committee  has  now  decided  not  to 
entertain  the  question  of  running  cars  on  Sunday  mornings. 

Colne. — At  a  recent  meeting  of  the  T.C,  Alderman 
Hewitt  gave  notice  of  his  intention  to  move  at  the  next  monthly 
meeting  of  the  Council  that  the  latter  agree  to  accept  an  offer 
recently  made  by  the  Colne  and  Trawden  Light  Hallway  Co.  to 
sell  its  undertaking  to  the  Corporation,  the  amount  of  the  pur- 
chase to  be  fixed  by  arbitration. 

Continental  Notes. — Beloh'm. — The  Ghent  Tramways 
Co.  has  just  secured  the  concession  for  two  new  lines  of  electric 
tramway  in  the  town  of  Ghent. 

Russia.— For  the  construction  of  an  electric  railway  from 
Moscow  to  Podolsk,  with  a  branch  to  Obiratowka,  of  an  aggregate 
extent  of  .5.")  ,^)  versts,  there  has  been  formed  at  Moscow  a 
(■ompany,  with  a  capital  of  L',."iO(',0(iii  roubles  in  shares,  and  7, ."1011,(1110 
roubles  in  bonds. —  Ulrh.  Zi'ilsrhrill. 

Cro.vdon. — 1'he  .Sub-Ciiinniittic  :i)iiii>iuLed  by  the  Uunnly 
Council  to  report  as  to  fuggesttd  exlenbions  of  the  tramway  has 
inspected  various  routes,  and  finds  that  certain  districts  are 
sufliciently  populated  to  render  the  extension.s  justifiable,  but, 
having  in  view  the  decision  of  the  Council  to  seek  powers  to  run 
motor  omnibutep,  and  bearing  in  m'nd  that  it  would  take  some 
time  to  obtain  powers  for  tramway  extensions  and  for  works  to  be 
carried  out,  it  has  decided  to  take  no  action  in  the  matter  at 
present.  Application  is  to  be  made  to  the  B.  of  T.  for  an  order 
permitting  the  Corporation  to  give  a  supply  of  electricity  to  the 
works  at  Keddington  of  Lacy-Hulbert  i:  Co.,  Ltd,  The  cost  of 
extending  mains  is  put  at  £'Jiin. 

Doncaster, — The  Ciiuncil's  apparent  laxity  in  providing 
tramway  facilities  for  the  suburban  residents  at  VVarmsworth  and 
Conisboro'  is  providing  a  good  deal  of  discussion  locally,  and  it  la 
hoped  that  ere  long  the  Corporation  will  see  its  way  to  extend 
the  present  system  to  the  two  places  mentioned,  and  so  put  the 
last  links  to  the  chain  of  tramways  which  would  then  extend  with- 
out a  break  from  Sheffield  right  up  the  Don  valley  to  Doncaster. 

East  Ham, — The  tramways  accounts  show  a  gross  profit 

of  £16,33'.l,  as  against  £7,424  in  the  preceding  year,  and  after  pro- 
viding for  interest  on  and  repayment  of  loans,  the  net  profit  for  the 
year  amounts  to  £3,854,  as  against  a  loss  of  £4,647  last  year. 

Ea.st  Kent. — The    Light   Kailway  Commissioners   have 

submitted  to  the  B.  of  T.  for  confirmation  an  order  authorising  the 
construction  by  the  East  Kent  Light  Railway  Co..  for  light  railways 
from  Wingham  to  Stodmarsh,  and  from  Great  Mongeham  to  Ripple, 
places  in  the  new  colliery  area. 

Edinburgh. — The  report  by   .Mr.  Campbell,  the  burgh 

engineer,  on  new  systems  of  tramway  traction  and  their  applica- 
tion to  proposed  extensions  in  Edinburgh  has  been  discussed  by  the 
special  sub-Committee  of  the  Corporation  Tramways  Committee, 
but  no  definite  decision  has  been  arrived  at.  The  report  suggests 
three  routes  for  consideration  as  suitable  for  extension  purposes — 
the  northern  route,  extending  from  Blackball  on  the  west  and 
ending  at  Pilrig  on  the  east  ;  the  central  route,  beginning  at  Ard- 
millan  Terrace  on  the  west  and  extending  to  the  Tron  Church  in 
High  Street  :  and  a  southern  route.  The  railless  trolley  system 
is  suggested  as  suitable  for  the  northern  and  central  routes. 
Dealing  with  the  advantages  and  disadvantages  of  the  railless 
trolley  system,  the  burgh  engineer  says  it  is  useful  as  a  "  feeder" 
to  an  existing  tramway  system,  and  for  testing  the  demand  for  a 
new  traffic  route,  and  as  the  first  instalment  of  an  eventual  tram- 
way. The  disadvantages  as  applied  to  Edinburgh  is  that  the 
system  requires  overhead  equipment,  it  is  rather  severe  upon 
macadan  road  surface,  particularly  upon  the  descent  of  a  hill  ;  it 
is  not  quite  so  economical  in  working  as  the  self-propelled  tramcar, 
and  dust  is  created   by  its  passage.      There  is  no  doubt,  however, 
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that  the  raiUess  olcotrio  trolley  oar  presents  particular  advantaKen 
RB  applicable  to  the  existinif  needs  and  conditions  of  the  city. 

(lilasiroH.  — Some    difficulty    Las    been    experienced     in 

GlaPRow,  as  well  as  i„  other  cities  where  the  local  T.C.  has  to  con- 
tend  withlicftvy  vehicular  trnflic.  Here  there  are  diflerenccH  of 
opinion  as  to  the  clats  of  material  with  which  (.treets  traversed  bv 
tramwuy  rails  should  bo  laid.  Recently  the  Tramway  Committee 
met  repres^entatives  of  the  .Sub-Committee  on  .Streets  and  Toot- 
paths  Kepnir,  kc.  who  expressed  the  opinion  that  nidged  setts 
oupht  to  be  put  down  m  ttreets  in  which  tramways  are  laid  and 
instructions  were  given  to  the  general  manoeer  to  report  on  the 
matter. 

Ilalifa.v.— The  'I'raraways  and  Eleutriuity  ('omniittee  ol. 
the  T.C  proposes  to  purchase  from  the  Commercial  Car  Hirers  Ltd 
of  London,  a  motor-omnibus  for  the  sum  of  £«:So,  and  also  to  a>.k 
that  it  may  be  empowered  to  give  an  order  for  two  additional 
buses  at  the  eame  price.  A  'bus  frnn  the  London  company  has 
already  been  on  trial,  and  with  a  load  of  10  pasfen^ers  (about 
..j  tons)  took  the  incline  up  .Mount  Tabor  with  comparative  ease. 
Ihe  two  additional  cars  are  to  be  specially  designed  to  cope  with 
the  steep  gradients  on  the  routes  upon  which  they  will  run. 

Leeds.— 'I'lic  Tramways  and    lOiecLiicitv   Committee  has 

decided  to  recommend  the  City  Council  to  apply  for  the  necesfary 
powei-s  for  carrying  out  various  extensions  of  the  tramway  system" 
including  the  continuation  of  the  railless  traction  system  from' 
Guueley  to  Otle.y  and  Ilkley,  and  from  Karnl.y  to  Drigblington 

A  sub-committee  was  appointed  to  consider  the  question  of  the 
revision  of  tramway  lures  and  the  possibility  of  utilising  more 
spare  ears  on  Saturdays  and  at  holiday  time/    At   present   there 

owinl?"!'^'"  "/  ''?"  ^^V^''  "'  ""^  ''*■'"■'"'■  """^  ""•y  '^'"'■'Ot  be  run 
mTn  If  ^i,  ,  "'^."■^'"K^of  "•■■"  to  run  th.m.  If  some  of  the  spare 
men  at  the  de,  uts  could  be  utilised  ns  conductors  and  some  of  the 

ortak?,°'n',°,T ''"'''■"'•"'' '^•""«"  """'  «'^''="  tlieir  opportunity 
of  taking  tlie  be  ter  position,  it  was  felt  that  the  difficulty  expert 
enced  at  present  might  be  got  over,  as  the  public  would  benefit 
by  the  augmented  service. 

Leicester.— The  Tramways  and  Electiicity  Committee 
of^ThTfown  ""  V'-  '^  ."^'"'"^  'he  electric  tramways  in  six  areas 
Hnad  Wclford  Hoad^lvnighton  Fields  Road  East.  Cavendish  Road 
about  i  10(1,00(1  The  Council  is  also  a.ked  to  seek  powers  to  run 
rJ'.tiruttVn^'"'^''^^' '""'"■'''  "^  ""■  <-Po™^-"csL.,.ctriccars. 

Li»er|i«ol.-TLe  Jleisev  i.,„.ks  and  IIuHk...,-  IJoaid,  as 
a  result  ol  con.pUunt.s  from  .steauisliip  cmpanies  as  to  inJon- 
ven.ei.ce  mving  to  the  steepness  of  the  struclure,  has  decided  to 
convert  the  lluor  of  \o.  (I  liridge  of  the  Princes  Landing  Stafie 
wverpoo).  into  twc  moving  clectrio  platforms,  travelling  in  reverse 
directions,  o  facilitate  the  passing  of  passengers'  luggage.  .°e  from 
the  I'nnce's  Parade  to  the  landing  stage  and  o,,-  ,>.,.«  '  Th^ 
estimated  cost  of  the  alteration  is  £3.000. 

Rofherhaui.— The  rdiiioss  ti-a.-tion  system  to  Malthv  is 

to  be  opened  for  trallic  during  this  week.  Three  cars  are  to  be  u=ed 
in  connection  with  the  route,  and  the  full  fare  is  6d  wi?h  lesse 
amounts  tor  shorter  distances.  The  cars  are  rubber-  i red  vehlce 
accommodating  i-,s  passenge.s,  and  equipped  with  lO-n.P  motors! 

of  ?h"'^','"I'''T'^'"   ''•^*-*-'   ^''^  P"^*^l  ■-'  '•^*°'"tion  in  favour 
of  the  electric  tramways  being  extended  from  Halifax  to  Ripponden 
on  terms  to  be  arranged.     Halifax  T.C.  requires  a  guarantee  of  £I0o 
offeTa^'S'  '"^^^•'"^d  this  is  looked   upon  as  an  exceeding  yfai 
ofler,  as  £300  a  year  was  originally  asked  for. 

of  t^h!fiT"!'^f"''r"'^'^"-^°""'"  '^"^  ^'S'-eed  to  accept  the  offer 
of  the  Halifax  Corporation  to  run  motor-'busea  from  the  tramwav 
termmus  at  \est  Vale  to  the  \-icarage,  Stainland,  prov  ded  the 
necessary  Parliamentary  powers  are  obtained  ;  the  DistriTc^uncir 
will  contribute  a  sum  not  exceeding  £134  per  annum  for  Hveve^s 
towards  the  loss  in  any  one  financial  year.  ■"  ""■  n\ e  years 

Swansea.— The  borough  electrical  en-iueer  has  been 
sS'atiore'r  1''  ''''  preparation  of  the  necessary  plaL 
eruinmenrn^  estimates,  ..e.  in  connection  with  the  overhead 
equipment  of  the  various  sections  of  the  tramwav^  »rr>r,no«ri  f„  i 

ar^tttvitfrf  '^H^""^^?'  Corporatlonrt'^sSTt'en  e^s 
Plan,  «n»  fi  *  "  ^^^  various  works  in  connection  therewith 
Plains,  specifications,  .Vc.  are  also  to  be  prepared  by  the  surveyoT  «; 

^.penses  each,  as  regards  the  suggested  tramwarat  Totnhnr    ^ 
Walthanistow.-The    T.ight    Railways   Committee    has 

decided  to  purchase  four  double-deck   roof-covered  car.  and  to  Jn  ' 

Warringtou.-The  Whitley  and  Stretton  P.C  's  havinc. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Arfreiltina.— Thr    .\rgentine    Marconi   Co.    has  entered 

into  arrangements  with  the  Argentine  Government  for  the  erection 
ot  a  high-power  station  to  communicate  with  Europe,  North 
Amerion.  (  hina,  .Japan,  and  the  Australasian  Archipelago 

f  Leap  Teleithoiies.  —  Telephone  call  bo.xes  are  to  \v 
provided  in  the  streets  of  several  German  cities,  at  whiohithe  charge 
per  call  will  be  a  halfpenny. 

Ili|{li-Fre(|ueiu'.v    Generators.- It   is  reported    that 

the  nyalry  between  the  two  types  of  high-frequency  generators 
which  have  been  introduced  in  Germany  during  the  past 
!:r.5T  ."  ,"'«»'«"»  to  l«ad  to  legal  proceedings  as  to  the 
validity  of  the  patent  rights  of  one  of  the  machines.  On  the 
one  hand  there  is  the  Goldschmidt  generator,  which  was  first 
announced  to  the  public,  and  for  the  international  working  of  which 
outside  of  (.ermany  there  has  been  formed,  aspreviouslymentioned  in 
this  journal,  the  CompagnierniverselledeTcIcgraphieetTclephonie 
hans  i.,i,  of  laris.  On  the  other,  there  is  the  Telefunken  Co., 
which  controls  the  high-frequency  generator  devised  by  Count 
Arco,  and  which  is  closely  associated  with  the  A.E.G.  and  the 
hiemens-Schuekert  works.  The  intimation  of  the  formation  of  the 
ompagnie  Iniyerselle  has  induced  the  Telefunken  Co.  to  announce 
that  tho  further  trials  made  with  the  Arco  machine  have  been 
successlul.  and  the  constrnction  of  six  large  generators  is  nro. 
ceeding  rapidly  at  the  A.K.tJ.  works.  The  Telefunken  Co.  adds 
tnat  a  claim  haa  been  lodged  with  the  German  Patent  Office 
alleging  that  the  Goldfchrnidt  patent  is  invalid,  on  the  ground  of 
Old  and  prior  publication  in  France.  Four  large  and  four  small 
Uoldsthmidt  machines,  it  is  understood,  are  being  made  by  the 
Bergmann  Electricity  Works  Co. 

Hiith-Siieed   Wireless   Transmission.  — On   Monday 

last  .Marconi's  Wireless  Telegraph  Co..  Ltd.,  gave  a  denionstratioii 
ot  nigh-speed  automatic  transmission  and  reception  at  their  work- 
Chelmsford,  to  representatives  of  the  British  Post  Office,  Admiralty' 
V\ar  Office,  Colonial  Ollice,  and  Crown  Agents.  The  high-speed 
signals  transmitted  from  Poldhu,  Cornwall,  where  other  represen- 
tatives of  the  Government  were  present,  were  received  and  recorded 
at  Chelmsford,  both  by  means  of  a  recorder  on  the  principle  of  a 
gramophone,  and  printed  on  tape— Fhianda I  Aew... 

Imperial  Wireless.— On  the  leassembling  of  Parliament 

next  week,  the  debate  on  the  agreement  between  the  Post  Office 
and  the  Marconi  Co.  will  take  place  :  charges  have  been  levelled 
against  the  Government  to  the  .fleet  that  the  agreement  creates  a 
monopoly,  and  that,  on  the  other  hand,  the  Government  refrains 
trom  legislation  requiring  all  passenger  ships  to  be  provided  with 
wireless  equipment  in  view  of  the  protest  put  forward  by  the 
Advisory  Committee  of  the  Board  ot  Trade,  which  alleged  that 
shipowners  would   be  compelled  to   install  Marconi  apparatus  at 

{JTFC&C  cost. 

Loiitt--IMstanee    Telephonj.— It  is  expected   that  the 

direct  telephone  Ime  between  Germany  and  Italy,  ri,,  Switzerland, 
will  be  opened  for  service  in  the  near  future.  Owing  to  the  great 
distance,  the  si/e  of  wire  chosen  is  4  i  mm.,  but  the  charges  for  use 
are  comparatively  low.  The  transit  line  from  frontier  to  frontier 
in  .Switzerland  has  been  carried  out  by  the  Swiss  Telegraph 
Authorities  at  their  own  expense,  and  Switzerland  will  levy  a 
cnarge  of  2  fr.  for  each  conversation  of  three  minutes.  On  the 
other  hand,  Germany  and  Italy  wUl  each  make  a  charge  of  from 
1  tr.  to  2  Jr.,  according  to  the  zone  in  which  the  town  is  situated 
whence  it  is  desired  to  speak.  During  the  night  the  charges  wUl 
be  reduced  to  three-fiftbs  of  those  stated,  and  monthly  sub- 
scriptions  at  half  rates  will  be  accepted. 

New    Wireless    Company.- According    to    the    daily 

Press,  a  new  British  company  called  the  rniversal  Radio  Syndicate, 
Ltd..  has  been  formed  to  acquire  the  rights  of  the  Ponlsen-Pedersen 
system  of  wireless  telegraphy,  and  to  establish  communication 
between  England  and  Canada,  receiving  a  subsidy  of  £15,000  per 
annum  from  the  Canadian  Government. 

Sparkless   Wireless.— The  daily   Press   states    that   a 

Irench  engineer.  M.  Bethenod,  has  patented  a  system  which  enables 
several  neighbouring  telegraph  stations  to  communicate  without 
interfering  with  each  other,  ten  times  more  quickly  than  with  sub- 
marine cables,  and  at  a  tenth  of  the  cost.  The  invention  substitutes 
sparkless  for  spark  telegraphy,  and  it  is  declared  that  communica- 
tion can  be  made  by  it  at  a  speed  of  up  to  200  words  a  minute. 
Moreover,  it  makes  wireless  telephony  immediately  practicable. 


CONTRACTS  DP£^  and  CLOSED. 


OPEN. 

AldersllOt.— October    Ijth.      Balancer   and   switchgear 
for  the  t'.D.C.     See  "  Official  Xotices  "  to-day. 


542 


THE    ELECTRICAL    REYIEW.       [Voin.  No.  i,8i9,  ootobee  4, 1912. 


Australia. — South  Australia. — October  22ud.  Tele- 
phone switchboard  at  Port  Adelaide,  for  the  P.M.G.'s  Department. 
See  "Official  Notices"  September  13th. 

October  23rd. — 100  common- battery  table  telephones,  for  the 
P.M  G.'b  Department.     See  "  Official  Notices  "  September  13th. 

December  17th.  Three  sections  of  common  battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  to-day. 

Victoria. — October  22nd.  Fourteen  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  "Official 
Notices"  September  13th. 

October  22nd.  —  (")  37,000  carbon  filament  lamps,  and  (A) 
insulated  lead-covered  copper  cables,  for  the  llelbourne  City 
Council.     See  "  Official  Notices"  to-day. 

November  12th.— Deputy  P.M.G.,  Melbourne.  100  electrical 
registers.     High  Commissioner's  office  in  London. 

November  19th. — One  mercury  vapour  converter,  for  the  P.M.G.'s 
Department.  See  "  Official  Notices  "  to-day.  Also  two  batteries, 
and  a  4-K.\-.A.  single-phase  transformer.  High  Commissioner  in 
London 

Western  Australia.— November  5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  223,  for  the  P.M.G.'s  department,  Perth. 
See  "  Official  Notices  "  to-day. 

Austria. — Viexxa. — October  24th.  The  Austrian  State 
Railway  authorities  in  'Vienna  are  inviting  tenders  for  an  installation 
of  electric  lighting  in  the  railway  workshops  and  material  stores  at 
Gmurden. 

Cfete. — Candia. — October  Ktth.  The  date  for  forwarding 
tenders  for  the  electric  lighting  of  the  City  of  Candia  has  been 
postponed  to  October  10th. 

France. — Dole.— October  26th.     Supply  and  installation 

of  a  transformer  and  an  electric  motor.  Particulars  from  the  Sous- 
Intendance  Militaire,  Quartier  Bernard,  Dole  C.Tura). 

BouEGES.  -October  10th.— Supply  of  electric  material  in  four 
lots— Glow  and  metal-filament  lamps  ;  bronze  and  copper  wire  and 
cable  ;  brushes,  bells,  rttlectors,  &c.  Particulars  from  the  Ecole  de 
Pyrotechnie,  Bourges. 

Germany.  —  Bbemex.  —  October     7th.      Tenders    are 

required  for 'the  supply,  erection  and  setting  in  working  at  the 
power  station  at  Bremen- Woltersdorf,  of  a  3,200-KW.  steam  i;urbine 
and  a  3-7,000-K\v.  dynamo  set,  including  condensers.  Particulars. 
8  marks,  from  the  .ibteilung  AUgemeine  Ver^valtung. 

Gilling-ham.— October  22Dd.  One  .'■)00-h.p.  Diesel  engine 
and  alternator,  for  the  Corporation.     See  "  Official  Notices  "  to-day. 

Great  Western  Railway.— October  14th.     Stores  for  a 

year.     See  "Official  Notices"  September  27th. 

Isle  of  Thanet. — General  stores  for  a  year,  for  the  Isle 
of  Thanet  Electric  Tramways  and  Lighting  Co.,  Ltd.  See  "  Offi  cial 
Notices  "  September  20th. 

Lpe,lg,_ October  7th.  The  Tramways  Committee  of  the 
Corporation  invites  tenders  for  the  supply  and  erection  of  a  steel 
building  at  the  permanent  way  depot,  Leeds.  Mr.  J.  B.  Hamilton, 
general  manager. 

London. — October  15th.— C.OOO  steel  tires  for  driving 
wheels  and  .5,000  steel  tires  for  pony  wheels  for  electric  tramcars 
for  the  L.C.C.  for  a  period  of  12  months.  Chief  Officer,  L.C.C 
Tramways,  62,  Finsbury  Pavement,  E.C. 

LC.C— October  1.5th.  Installation  of  electric  lighting,  bells  and 
telephones  at  the  Highgate  Secondary  School,  St.  Pancras,  N.W. 
See  "  Official  Notices  "  to-day. 

Maidstone.— October  17th.  Coal  for  a  year  for  the 
Corporation  electricity  works.  Borough  Electrical  Engineer,  Fair 
Meadow. 

Manstield.— October  9th.  Electric  lighting  for  the 
Workhouse,  Stockwell  Gate,  Mansfield,  for  the  Guardians.  Speci- 
fication, one  guinea,  returnable,  from  Messrs.  Vallance  &  'Westwick, 
architects,  Mansfield. 

Mexboron»li.  —  October  5th.  Turbo-generator,  con- 
denser and  switchgear,  for  the  U.D.C.  See  "Official  Notices" 
September  13th. 

Rotherbaiu.— October  16th.  One  1,000-kw. steam turlio- 
alternator,  condensing  plant,  piping,  h.t.  switchgear,  &c.,  for  the 
Corporation.     See  "  Official  Notices  '  to-day. 

Spain. — October    I8th.      The   municipal    authorities   of 

Morales  de  Toro  (province  of  Zamora)  are  inviting  tenders  for  the 
concession  for  the  electric  lightirg  of  the  town  during  a  period  of 
eight  years.  Particulars  can  be  obtained  from,  and  tenders  are  to  be 
sent  to.  El  Secretario  del  Ayuntamiento  de  Jlorales  de  Toro  (Zamora). 

October  14th.— Tenders  are  being  invited  by  the  municipal 
authorities  of  Cassadela  Sera  (province  of  Gerona")  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  five  years. 

Tenders  are  at  present  being  invited  by  the  municipal  authorities 
of  Vich.  for  the  concession  for  the  electric  lighting  of  the  town 
during  a  period  of  ten  years  from  April  16th,  1913. 

November  9th.  The  Spanish  Ministerio  de  Fomento,  in  Madrid, 
are  inviting  tenders  for  the  concession  for  the  construction  and 
working  of  electric  tramways  between  Vigo  and  Lavadores,  and 
between  Vigo  and  Arratales.  It  may  be  added  that  a  project  ha«.  m 
each  case,  been  submitted  by  a  would-be^  concessionaire,  the 
concession  being,  only  put  up  for  tender  in  accordance  with  the 
practice  in  Spain. 


Watford. — October  15th.  One  500-K'n'.  steam  alternator 
and  a  switchboard  machine  panel  for  the  U.D.C,  See  "  Official 
Notices  "  September  27th. 


CLOSED. 

Anstralia. — According  to  \he.  Australian  Mininy  Standard, 
the  following  contracts  have  been  placed  :  P.M.G.'s  department, 
Brisbane  : — 

Galvanometers,  rheostats,  condensers,  cords,  and  60  miles  cotton-covered 

wire  (at  £3  46.  6d.  per  mile).— B.I.  ,V:  Helsby  Cables,  Ltd. 
Protectors,  bells,  443  telephones,  ic— .las,  Paton  &  Co. 
Ebonite  cases,  heat  coils,  fuses,  &o.— 'Western  Electric  Co.  (Australia),  Ltd. 
60  miles  wire,  at  £16  ITs.  6d,  per  mile,  and  20  miles,  at  £8.— Noyes  Bros.,  Ltd. 
Galvanometers. — J.  Bartram  ,i  Son,  Ppy.,  Ltd. 

Conductor  cords,  diaphragms,  ear-pieces,  &c.— Lawrence  &  Hanson  Elec- 
trical Co.,  Ltd. 
Ear-pieces  and  mouth-pieces.— \V,  G,  "Watson  &  Co.,  Ltd. 
100  tons  cast-iron  pipes,  at  £10  28.  per  ton.— C.  Monteith  &  Sons. 

P.M.G.'s  department,  Sydney  : — 
10  miles  tinned  copper  wire,  at   £10  I9s.  9d.  per  mile,  26  miles  ditto,  at 

£8  14s,  3d,— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 
45  miles  tinned  copper  wire,  at  £8  12s.  6d.— Standard  Cable  Manufacturing 

Co.,  Ltd. 
100  Ericsson  magneto  wall  telephones,  £122  10s.— Ringdahl  &  Co. 

Victorian  Railways  : — 
Eight  electric  car  bodies,  £568  16s.  each.-  A.  PengeUcy  &  Co.,  Adelaide, 

Public  Works  Department : — 
Installation  of  a  Lister-Brnston  lighting  set  at  the  farm  workers'  block, 
Lunatic  Asylum,  Mont  Park,  £263.— Messrs.  Sutherland  &  Ashman. 

Hopetoun  (V.)  Electric  Supply  Installation  :  — 
Suction  gas  engine,  f  456,— Noyes  Bros  ,  Ltd, 
Gas  producer,  £198.— Cambridge  Gas  Producer  Co. 
200k\v.  generator,  booster  and  spares,  £149  ;  Tudor  battery,  £438.— McLean 

and  Co. 
Equipment,  £64.— India-Rubber,  Gutta-Perchn  and  Telegraph  Works  Co. 
Equipment,  £36. — Noyes  Bros,,  Ltd, 
Consumers'  meters,  £60, — Watson  &  Co. 
Aluminium  cable,  £98  ;  erection  of  cable,  £221.— McLean  &  Co. 

Beulah  (V.)  Electric  Light  Installation  : — 
Suction  gas  engine.  £455.— Kynochs,  Ltd. 
Gas  producer.  £198.— Cambridge  Gas  Producer  Co. 
20U-KW.  generator,  booster  and  spares,  £149;  Tudor  battery,  £533.— McLean 

and  Co. 
Equipment,  £67.— India-Eubber.  Gutta-Percha  and  Telegraph  Works  Co. 
Equipment,  £51. — Noyes  Bros.,  Ltd. 
Consumers'  meters,  f  60.— Watson  &  Co. 

.\luminium  cable,  £85.— British  Insulated  and  Helsby  Cables,  Ltd. 
Erection  of  aluminium  cable,  £228,— McLean  &  Co. 

The  Aiixf>ii!hin  ^fiJ|i»|/  an/I  K'n/uieeriiiq  7?ccira-  reports  that 
the  following  tenders  have  been  accepted  ; — For  the  Prahran  and 
Malvern  Tramways  Trust  (Vie.)  ; — 

Construction  of  permanent  way  and  erection  of  poles  (contract  No.  34), 
£68,898.— Albion  Quarrying  Co.,  Ppy.,  Ltd. 

For  the  Launceston  Tramways  : — 

238  tons  of  9a-Ib.  rails,  £1,980  ;    S6  tons  of  90-lb,   rails,  £268.— H,  Jones  and 

Co.,  Hobal-t. 
100  standard  B-lb.  irons,  and  three  combination  electric  cookers,  £142.— 

Pacific  Heating  Co. 

Messrs.  .John  Sharp  &  Sons  (Melbourne)  have  accepted  tenders  for 
supply  of  electrical  plant,  to  be  installed  in  their  timber  mills,  as 
follows  :  — 

Overhead  electric  travellirg  cranes,  one  6-ton,  at  £611,  one  10-ton,  £677.— 

Babcock  &  Wilcox,  Ltd. 
Motors,  comprismg  two  3-h,p.,  two  10-H.p.,  and  one  15-h.p.,  and  equipment, 
£197  16s.— Pfafl,  Pinsohot  &  Co.,  Ppy.,  Ltd, 

.4ustria. — The  Menna  branch  of  Messrs.  Brown,  Boverie 
and  Co.,  have  secured  a  contract  for  the  establishment  of  a  large 
central  electricity  generating  station  at  Kasparberg,  Bohemia, 

Bolton. — On  September  2Cth  the  Electricity  Committee 
accepted  the  tender  of  Mr.  J.  B.  Scholes  for  25,000  tons  of  coal. 

Brip:hton. — The  tender  of  Mr.  H.  J.  Galliers  has  been 
accepted  by  the  Brighton  Guardians,  at  £42,  for  the  supply  of 
electrical  fittings. 

Dejljy.—The  Electric  Lighting  Committee  of  the  T.C. 
has  accepted  the  tender  of  Jlessrs.  J.  A.  Alton  &  Co.,  for  steam-i 
pining,  at  £187  ;  and  that  of  the  Chain  Belt  Engineering  Co.,  Ltd.,  j 
lor  a  chute  for  the  coal  bunkers,  at  £46. 

Fincllley. — The  following  tenders  have  been  received  fori 

a  supply  of  flame  arc  lamps  : — 

.Tandus  Arc  Lamp  Co '     ..         ..£296 

Union  Electric  Co 360 

General  Electric  Co ..872 

Engineering  and  Arc  Lamps,  Ltd.  ,,        ..    ...   ^•*    314 

Crompton  &  Co.  '     , ,        ....        . .     304 

France. — Contracts   have    been   placed    by   the   Societe ' 
Electrique  de  I'Eau  d'OUe  with  the  firm  of  Thomson-Houston  and 
Co.  for  four  three-phase  3,7.".0-KW.  alternators,  S,000  volts  ;  and  for 
three  5,000- KW.  three-phase  transformers,  8,000/(i,000  volts. 

The  following  orders  have  also  been  received  by  Messrs.  Thomson- 
'Houston,  Paris  : — From  the  Socii'tc  Anonyme  des  Hautes  Foumeaux, 
Forges  et  Acieries  de  Denain  et  Anzin,  a  complete  equipment  of 
steelworks  travelling  cranes  and  large  plate  rolling  machines, 
comprising  21  motors  of  21  up  to  lliO-H.P.  capacity  ;  from  the 
Hants  Foumeaux  de  la  Chiers,  a  motor-driven  blooming  equipment ; 
from  the  Societe  Mctallurgique  de  Senelle,  an  order  for  a  75ii-.h.p 
480-Tolt  motor  ;  and  lastly,  from  the  Societe  des  Hants  Fourneani 
et  Forges  d'Allevard,  a  300-h.p,  3, 000- volt  motor  for  their  iron  and 
steel  works. 
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C. P.O.— Messrs.    Sclioley    it    Co.,    fjtd..    TiOndon,   have 

receivud  a  contract  for  the  supply  of  "Britannia"  mctallic-tilament 
lamps. 

Halifax. — The  Tiamway.s  Committee  has  accepted  the 
tender  of  the  ('oniiiiorcial  Car  Hirern,  Ltd.,  London,  at  £830,  for 
the  supply  of  a  motor-'buc. 

The  Tramways  and  Electricity  Committee  has  accepted  the  tender 
of  Messrs.  Siemens  Bros.,  Ltd  ,  for  the  supply  of  nine  pairs  of 
40.H.P   motors,  for  iCir.l.^i. 

Honehton-le-Sprinir. — l"'or   instalh'ns;  electric  lifjht  at 

the  hospital,  the  I!  D.l'.  has  accepted  the  tender  of  Messrs.  K.  Stobart 
and  Co.,  at  £32 . 

Leeds. — The  Isaria,  Ltd.,  are  now  supplying  a.c.  single- 
phase  meters  of  their  E.V.  type  to  the  Corporation  electricity  works. 

London. —  Kknsinctox. — The  estimate  of  Messrs.  1!. 
Waypood  \  ('o.,  Ltd.,  at  £,i'.>  10s.  has  Vteen  accepted  by  the 
Guardians,  for  repairinpr  the  lifts  at  the  Infirmary. 

Maiiylehonk. — The  B.C.  has  accepted  the  following  tenders  for 
supplies  of  coal  to  the  electricity  undertakinp  : — 

.\.  BInckmoic  ,*  Co.    S.fUO  tons,  nl  188.  (id.  per  ton,  and  8,CO0  lone.  It  Us.  6d. 

Myer».  Hose  *  Co.     2.5'  0  tons,  at  l.S».  Cd.  per  ton.  9,500  tons,  at  Us.  fd. 

Wm.  Cory  ,t  Sons.— 10,0(0  tons,  at  Ks.  ajd.  per  Ion. 

Rawtenstall. — The  T.C.   has  accepted   tlie   lender  of 

Messrs.  Siemens  Bros.,  Ltd.,  for  a  hiph-tension  i-witchboard  panel. 

River  Wear  Coniinission. — A  contract  has  been  placed 
with  MeFsrs  Cowans,  Sheldon  \  Co.,  Ltd.,  for  four  :i-ton  portable 
electric  rranes  for  South  Dock,  Sunderland. 

Rotlierhani. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Heenan  ,V:  Froude,  for  extensions  to  the  refuse  destructor,  at  £'t,M!i. 

The  Corporation  has  also  placed  a  contract  for  meters  with 
Messrs.  Chamberlain  &  Houkbam,  Ltd.,  Birmingham. 

Ru!>'i)y. — The  r.D.G.  has  accepted  the  tender  of  the 
British  Westinfrhouee  Electric  and  Manufacturing  Co..  Ltd.,  for 
three  transformers. 

Salford. — The  T.C.  has  accepted  the  tender  of  the  Earl 
of  Ellesmere  for  an  annual  supply  of  fi.OOO  tons  of  Xo.  2  best 
washed  slack,  ddiverfd  at  the  electricity  works,  at  1  Is.  lOd.  per  ton 
in  barges,  and  1 2s.  Id.  per  ton  in  carts.  The  tender  of  Adam 
Bromley  iV  Son  has  also  been  accepted  for  a  similar  supply  of  2,000 
tons  of  pea  nuts  to  the  electricity  department,  at  ISs.  per  ton. 


FORTHCOMING    EVENTS. 


Society  ol  E»Bliners.- Monday,  October  7th.  At  7.30  p.m.  At  tbe  I.E.E., 
Victofia  Embarkment.  W.C.  Paper  ou"Towd  PlanniDg  from  an  Engi- 
neering Aspect,"  by  Mr.  E.  R.  Matthtwe. 

Intirnatlonal  Enginearinq  Exhibition.— October  4th  to  S6tb  inclusive.    At  Olympia. 

Association  of  Enalnee'S>iR<Charse.— Wednesday,  October  9th.  At  8  p.m.  At  tbe 
St.  Riidc's  Uistitute,  liondcn,  E.G.  Presidential  Address  by  Dr.  H.  S. 
Hele-Shaw. 


NOTES. 


Leg;al  Query. — A    letter  was  received  a  few  days  ago 

from  a  correspondent  who  put  to  us  a  legal  query  relating  to  a 
cinematograph  theatre,  but  this  has  been  mislaid,  and  we  have  no 
record  of  the  name  or  address  of  the  writer.  Perhaps  when  he 
sees  this  note  he  will  be  so  good  as  to  send  us  a  copy  of  his  letter. 

Power  in   Textile   Mills. — We  are  informed  that  an 

error  occurred  in  the  table  of  the  principal  turbine  installations  in 
British  textile  mills,  given  on  page  4."i5  of  our  issue  of  September 
20th.  The  alternator  installed  at  Messrs.  Ashton  Harrison  .&  Co.'s 
mill  is  there  ascribed  to  Messrs.  .Siemens  Bros.,  but  was  manu- 
factured and  supplied  by  Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  of 
Edinburgh,  to  the  specification  of  Mr.  Robt.  Blackmore,  of 
Stalybridge. 

Inquiries. — A  correspondent  asks  for  the  name  of  a 
maker  of  a  guillotine  suitable  for  armature  winders.  Makers  of 
tinned  steel  wire  as  used  in  motor  manufacture  are  also  asked  for. 

Electricity  in  the  Sclioolrooiu. — It  is  reported  that 

experiments  made  in  Stockholm  on  school  children  have  demon- 
strated that,  by  maintaining  high-frequency  electric  oscillations  in 
the  room  in  which  they  work,  their  physical  and  mental  develop- 
ment can  be  materially  accelerated,  and  their  work  is  done  with 
less  fatigue.  A  similar  experiment  is  to  be  initiated  in  JTew 
York. 


Tbe  •'  Standard  '"  Di.scovers   Klcctroly.sis. — A  series 

of  sensational  articles,  under  the  headlines  What  Invention 
Next .'  "  and  '  Inventions  and  Discoveries.  '  ha«  been  running  in  the 
fitaniliinl  for  some  weeks  ;  while  it  may  do  some  good  by  directing 
the  attention  of  the  general  reader  to  tbe  work  that  has  been  and 
ia  being  accomplished  by  engineers  and  scientists,  it  has  not  been 
free  from  those  defects  which,  somehow,  almost  invariably  creep 
into  the  treatment  of  technical  matters  in  the  daily  Press.  Fancifal 
speculations  as  to  what  may — or  may  not — conceivably  come  to 
pass  in  the  remote  future  are  deftly  converted  into  '  intelligent 
anticipations  "  of  what  may  quite  possibly  tc  realised  at  an  early 
date  ;  and  as  the  layman  has  no  means  of  distinguishing  between 
the  probable  and  the  fantastic,  he  may  be  led  to  form  wholly 
erroneous  ideas  regarding  such  questions  as,  for  instance,  the 
wireless  control  of  airships  or  the  future  of  tramways  and  railways. 
We  cannot  afford  space  to  comment  at  any  length  upon  the  articles, 
but  may  draw  attention  to  one  or  two  Qagrant  examples  of  glib 
nonsense. 

Thus,  one  article  was  devoted  to  the  marvels  of  electrochemistry. 
We  were  informed  that  water  was  a  simple  chemical  compound  of 
hydrogen  and  oxygen  gases,  and  the  writer  had  the  audacity  to 
state  that  "the  great  problem  before  scientists  to-day  is  the  dis- 
covery of  pome  means  whereby  water  can  be  decomposed  into 
these  constituent  gases  in  an  economical  manner."  "  Conviction 
is  rapidly  growing  that  electrochemistry  will  provide  some  new 
and  economical  method  cf  effecting  this  decomposition."  The 
object  of  this  imaginary  research  is  to  enable  ships  to  travel  at 
high  speeds  without  the  aid  of  coal,  oil  or  wind,  drawing  tlieir 
poller  from  the  iruter\on  uhich  llieii  iiivie.  Well  may  they  aay 
"  What  next  I  " 

"  An  expert  engineer  intimately  associated  with  the  latest  uses 
of  applied  electrochemistry  "  is  credited  with  the  forecast  that  at 
no  remote  date  motor-cars  will  lie  driven  by  electrolysed  water,  and 
he  sees  "  no  reason  at  all  why,  by  the  use  of  gas  cells,  cars  should 
not  run  between  .'jOU  and  tiOO  miles  with  one  charge."  This 
"engineer,'  we  imagine,  employed  his  hat  as  a  telephone  for  the 
commnnication  of  this  information.  The  same  expert,  dilating  on 
the  advantages  of  magnetic  oxide  of  iron  as  a  protection  against 
corrosion,  declared  that  a  bridge  like  the  Forth  Bridge  would  in 
future  be  permanently  protected  from  corrosion  after  erection  by  a 
single  treatment  on  electrochemical  lines.      '  Prodigious  '  ' 

Objection  to  IMiiniciiial  Motor   Hirinur  at  Leeds. — 

At  a  meeting  ol  the  Council  of  the  Leeds  Chamber  of  Commerce, 
held  on  Tuesday  evening,  under  the  presidency  of  Mr.  i\  3.  Kiteon. 
discussion  took  place  on  the  proposal  of  the  Leeds  Corporation  to 
borrow  £10,000  for  the  purpose  of  hiring  out  motors  to  users  of 
electric  current. 

Mr.  Wardle  drew  attention  to  the  project,  which  he  held  was  a 
mobt  improper  one  for  a  Corporation  to  undertake,  and  he  said  the 
proposal  went  altogether  beyond  the  right  province  of  the  Cor- 
poration. 

The  chairman  said  he  also  thought  it  did. 

Mr.  Wardle  said  it  interfered  with  traders  in  a  most  unfair  way  ; 
not  only  so,  all  that  municipal  employment  meant  an  addition  to 
the  number  of  Corporation  otlicials.  It  was  a  very  great  evil,  and 
he  saw  no  reason  why  they  should  do  it.  1  f  people  wanted  a  motor, 
they  could  go  and  purchase  or  hire  one  from  a  private  firm. 

Mr.  Lupton  thought  the  idea  was  that  the  Corporation  had  surplus 
power  and  that  they  could  utilise  it  in  that  way. 

The  chairman  said  he  would  like  to  put  in  a  protest.  The  Cor- 
poration were  going  beyond  what  they  ought  to  do. 

Mr.  Wicksteed  said  that,  seeing  the  Corporation  had  taken  over 
the  supply  of  electricity,  he  supposed  they  ought  to  supply  motors 
suitable  for  the  current. 

Mr.  Wardle  did  not  think  so.  He  expressed  the  view  that,  under 
municipal  management  they  paid  about  40  per  cent,  too  much 
for  gas.  The  same  quantity  of  gas  was  made  in  Sheffield  under  a 
company  for  nearly  £100,000  less  than  was  paid  in  Leeds.  The 
tramways  would  be  very  much  better  managed  if  they  were  leased 
to  a  company.  He  contended  that  municipal  trading  was  nearly 
always  bad,  for  they  got  such  a  large  number  of  employes  who  did 
not  earn  their  wages  for  the  most  part.  It  was  absolutely  a 
scandal :  in  many  municipal  undertakings  men  were  pitchforked 
into  jobs  because  they  were  voters,  and  they  did  not  earn  their 
wages.  The  managers  of  the  Corporation  did  not  treat  them  as  a 
private  employer  would. 

Conversation  ensued  as  to  the  number  of  makers  of  motors  in 
Leeds,  and  it  was  said  there  were  four. 

In  reply  to  Mr.  Wicksteed,  who  asked  if  he  suggested  that  a 
municipal  ofincial  would  not  buy  as  efficiently  as  a  private  user,  Mr. 
Wardle  said  that  as  a  rule  business  was  badly  done  by  an  official, 
although  he  did  not  say  that  would  be  the  case  in  this  instance. 

Ultimately,  Mr.  Wardle  agreed  to  a  suggestion  that  he  should 
give  formal  notice  of  a  motion  to  protest  against  the  proposal  of 
the  Corporation. 

Newcastle  E.\hibitiou. — Mr.  W.  R.  Potter,  of  Messrs. 
Potter,  Thomas  &  Co.,  Newcastle-on-Tync.  WTites  as  follows  (too 
late  for  our  "Correspondence"  columns): — "As  a  reader  of  your 
valuable  paper,  I  was  greatly  interested  in  reading  the  report  of 
the  Electrical  Exhibition  recently  held  in  Newcastle,  more 
especially  your  remarks  with  reference  to  the  exhibit  of  the 
working  electrical  laundry,  by  the  Provincial  Laundries,  Ltd.,  New- 
castle :  to  those'  who  had  not  the  pleasure  of  inspecting  these 
machines,  your  remarks  imply  that  the  entire  running  and  the 
heatiiui  of  the  various  machines  was  carried  out  solely  by  means  of 
electricity.  It  may  interest  you  to  know  that  these  machines  were 
driven  by  means  of  overhead  shafting,  which  in  turn  was  driven  by 
a  motor,  and  the  heating  of  the  various  polishing  and  collar-shaping 
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machines  was  entirely  carried  out  by  means  of  gas,  which  was  most 
ingeniously  laid  on,  and  I  think  great  credit  is  due  to  our  friends 
in  the  fras  industry  when  they  can  produce  such  machines  heated 
in  this  manner.  ...  I  am  only  afraid  that  the  thousands  who  saw 
this  exhibit  went  away  with  the  idea  that  the  whole  process  of 
ironing  and  heating  of  the  machines  was  carried  out  by  means  of 
electricity,  no  doubt  owing  to  the  fact  that  a  large  display  of  elec- 
trical ironing  took  place  next  to  the  barrier. 

A    Si'olar    Heat    Engine    in    Effjpt. — The    Shuman 

solar  heat  engine,  in  a  much  improved  form,  is  being  experi- 
mented with  at  a  place  near  Cairo  ;  the  installation  is  expected  to 
develop  about  100  h.p.  from  the  sun's  radiant  heat. 

Locatin«:     Iceberjys.  —  Dr.     M.     Coplans,     (if     Leeds 

luiversity.  has  gone  to  America  in  order  to  carry  out  experiments 
with  a  new  systena  for  locating  icebergs.  He  will  proceed  to  the 
ice- zone  in  a  United  States  cruiser.  His  system  depends  upon  vari- 
ations in  the  electrical  conductivity  of  sea  water,  on  the  ground 
that  the  presence  of  icebergs  sensibly  influences  this  conductivity 
over  a  wide  area. 

Alletfcd     Lonji-Firiii      Frauds. — AecordLiiic    to    the 

Staiidiird.  the  following  men  were  charged  at  Old  Street  Police 
Court  last  week,  with  fraudulently  obtaining  large  ijuantities  of 
goods  from  persons  in  different  parts  of  the  country  : — James 
Winslow,  otherwise  Darton,  aged  3'.),  of  Lockinge  House,  StaS'ord 
Street,  Swindon,  Wiltshire  ;  Frederick  Carrier  (otherwise  Darton), 
:>?,  of  Broad  Street,  Swindon  ;  and  Frank  Horace  Hepden,  or 
Hampton,  of  Hill  Side,  Dencombe  Hill,  Forest  Hill.  ''  Mr.  Sefton 
Cohen  (for  the  Public  Prosecutor)  said  that  it  had  been  deemed 
necessary  to  enter  against  the  prisoners  further  charges  of  con- 
B  >iracy  to  obtain,  and  of  obtaining,  by  false  pretences  goods 
from  various  firms  in  London  and  the  provinces.  The  prisoners 
Winslow  and  Carrier  had,  it  seemed,  started  offices  in  premises  at 
:i,  City  Road,  at  a  rental  of  £.60  per  annum.  They  traded  in  the 
name  of  Darton  &  Co..  as  shippers  and  agents,  and  it  was  an 
element  of  the  case  that  the  name  of  Darton  iV:  Co.  was  assumed 
because  there  was  a  well-known  firm  of  that  name  for  whom  they 
might  be  mistaken.  The  offices  were  kept  open  until  the  June 
ijuarter,  when  a  distress  for  rent  was  put  in,  and  they 
then  left.  During  the  period  of  their  occupancy  goods 
of  a  most  varied  character  wert:  obtained  on  credit,  by  means 
which,  the  prosecution  suggested,  were  those  known  as  Icng- 
tirm  proceedings,  iy ,  the  giving  of  references  between  them- 
selves, and  from  one  to  another  as  different  firms.  Thus  the 
name  '  Anderson  k.  Vo.,'  Aldersgate  Street,  was  Darton  under 
another  name;  and  'Rey  &  Co.,'  of  Town  Hall  Chambers,  Old 
Street,  was  another  ;  '  F.  Hampton  &  Co.,'  of  Lower  Thames  Street, 
a  third,  and  so  on.  Coods  had  been  supplied  to  Darton  &  Co.  and 
F.  Hampton  by  their  using  one  another  as  references.  The 
Hofi'man  Manufacturing  Co.,  of  Chelmsford,  had  been,  it  was 
alleged,  defrauded  of  ball-bearings  to  the  value  of  £30,  counsel 
proceeded.  Messrs.  Ward  i:  Goldstone,  electrical  engineers,  of 
Salford.  had  on  four  occasions  supplied  goods  to  '  F.  Hampton  '  to 
the  amount  of  £19  odd.  The  same  firm  had  also  supplied  goods  to 
Darton  ,5^  Co.,  on  a  reference  to  Hampton,  and  in  the  autumn  of 
last  year  had  been  victimised  by  a  firm  culling  itself  Coates  ^:  Co., 
of  Chiswell  Street,  with  which  the  prisoner  Hepden  would  be 
identified,  and  the  latter,  as  Hampton,  would  be  shown  to 
have  obtained  insect  powder  from  Messrs.  Keating,  of  the 
liorough,  to  the  value  of  £1(1,  and  there  the  name  of  a  fresh  firm, 
called  Beck  &  ('ahOl,  of  Eltham,  Kent,  was  used  as  a  reference. 
When  County  Court  proceedings  were  resorted  to  by  Messrs.' 
Keating,  and  judgment  was  obtained,  a  bill  of  sale  was  notified  as 
barring  all  execution  on  any  goods  of  Hampton  &  Co.  The  prisoners 
were  then  further  remanded,  bail  being  allowed." 

Xoith-Easferii    Counties    Electrical    Eviiibition. — 

The  second  North-Eastern  Counties  Electrical  Exhibition  at  New- 
castle-on-Tyne  was  brought  to  a  finish  on  Saturday  night, 
September  28th,  after  a  most  successful  run.  From  every  point  of 
view,  the  exhibition  has  proved  a  complete  success,  and,  from  start 
to  finish,  has  been  most  popular,  as  is  proved  by  the  fact  that  no 
fewer  than  150,000  persons  visited  it  in  the  three  weeks  it  was  open. 
Financially,  too,  it  has  realised  more  than  the  highest  expectations. 
On  Saturday  evening  a  pleasing  presentation  was  made  to  Mr.  L.  E. 
Buckell,  the  lighting  engineer  of  the  Newcastle  Electric  Supply  Co., 
who  was  on  the  advisory  board,  and  Mr.  W.  Peacock,  the  organising 
manager  and  secretary.  The  presentation  had  been  arranged  by  the 
exhibitors,  in  recognition  of  their  indebtedness  to  thesetwogentlemen, 
and  subscriptions  were  speedily  forthcoming.  Mr.  Alan  G.  Robson, 
of  the  Simplex  Conduits,  Ltd.,  banded  over  to  Mr.  Buckell  a  golcl 
chronometer,  and  Mr.  Robert  Robson,  of  the  Electrical  Contractors' 
Association,  handed  to  Mr.  Peacock  a  silver  cigarette  case,  cream 
jug  and  sugar  basin.  In  view  of  the  success  that  has  attended  the 
exhibition,  it  is  proposed  to  hold  an  "Ideal  Home"  exhibition  next 
Easter. 

Tlie  -Z-i  Club. — We  learn  from  Mr.  J.  G.  Lorrain,  the 
hon.  secretary,  that  the  next  dinner  of  the  above  club  wOl  be  held 
at  the  Waldorf  Hotel.  Aldwych,  on  Wednesday,  October  30th,  at 
7.15  for  7.30  o'clock. 

Appointments  Vacant.— Chief  assistant  electrical  en- 
gineer, for  the  Barking  U.D.C.  (£1.30);  shift  engineer,  for  the 
City  of  Dublin  Electricity  Supply  Committee  (£130);  assistant 
electrical  engineer,  for  the  Shipley  U.D.C.  ;  clerk,  for  the  Swindon 
Corporation  Electricity  andj  Tramway  Departments  (£80).  See  our 
advertisement  pages  to-day. 


Educational. — Sovth-Western  Polytechnic  Insti- 
tute, Chelsea. — The  day  courses  in  electrical  engineering  com- 
menced on  September  30th  ;  particulars  are  given  in  the  prospectus 
for  the  session  1912-13.  Mr.  A.  J.  Makower,  M.A.,  is  head  of  the 
department,  and  preparation  is  given  for  the  degree  in  Engineering 
of  the  University  of  London.  The  Institute  has  its  own  electricity 
supply  plant,  and  a  large  equipment  of  electrical  machines  and 
apparatus  for  experimental  work.  Evening  courses  are  also  con- 
ducted in  connection  with  the  department. 

The  Polytech.nic— The  session  for  1912-13  commenced  on 
September  30th  ;  courses  are  provided  in  electricity  and  electrical 
engineering,  Mr.  W.  Hibbert  being  the  head  of  the  department. 
Lectures  are  given  in  telegraphy  and  telephony  by  members  of  the 
engineering  staff  of  the  G.P.O.,  and  a  .special  course  on  illuminating 
engineering  will  be  begun  on  October  2.'">th. 

EDiNr.rK(iH  L^NivERsiTY. — Under  the  new  scheme  for  engi- 
neering degrees  the  full  resources  of  the  University  and  the  Heriot- 
Watt  College  are  now  to  be  utilised,  to  enable  stu(lents  to  specialise 
in  the  departments  of  civil,  mechanical  and  electrical  engineering. 

Univeesity  CiiLLEGE,  LciNDON.  —  A  course  of  post-graduate 
lectures  will  be  delivered  by  Prof.  J.  A.  Fleming.  F.R.S.,  on  "  Elec- 
tromagnetic Waves  and  the  Theory  of  Electrons,"  commencing  on 
November  6th.  The  course  will  comprise  six  or  seven  lectures,  and 
is  preliminary  to  a  course  on  "  Uadiotelegraphy  "  in  the  following 
terra.     Particulars  can  be  obtained  from  the  secretary. 

Fatality. — An  imjuest  was  held  at  A\'ostininster  on 
.Monday  into  the  death  of  Robert  Revell,  aged  47,  who  was  found 
lying  at  the  fo(jt  of  a  step-l.idder  which,  it  appeared,  he  had  been 
using  for  the  purjiose  of  changing  the  carbons  of  an  arc  lamp  at  a 
Bloomsbury  garage.  The  medical  evidence  showed  that  there  was 
no  sign  of  an  electric  shock,  but  according  to  the  Tmiex  the  jury 
found  that  death  was  due  to  a  fall  from  a  ladder,  but  they  were 
unable  to  say  whether  an  electric  shock  or  drink  was  the  cause. 

Institution  and  lecture  Notes. — Mr.  .Alfred  Hands, 

M.I.E.E..  F.R..MetS.,  has  entered  into  arrangements  for  the  delivery 
of  lectures  on  Thunder  and  Lightning."  illustrated  by  lantern 
slides  and  experiments,  during  the  first  half  of  the  1912-13  season, 
before  literary  and  philosophical  societies,  and  in  public  halls  in 
different  parts  of  the  kingdom,  including  towns  in  Scotland.  Lanca- 
shire. Yorkshire,  the  Midlands,  north,  south  and  west  London,  and  so 
on.  We  have  before  us  a  copy  of  the  synopsis  of  the  lectures,  from 
which  we  gather  that  the  lecturer,  as  the  result  of  his  long 
specialised  study  of  the  subject,  should  be  able  to  impart  to  his 
audiences  a  great  store  of  educative  and  interesting  information. 

E.\ST  oE  Scotland  A.M.E.E. — At  a  meeting  of  the  branch 
at  Dunfermline  on  Friday  last,  the  President  (Mr.  C.  A.  Carlow, 
Leven )  congratulated  the  members  on  the  large  accession  to  the 
membership,  and  announced  his  intention  of  awarding  a  handsome 
prize  for  the  best  paper  received  during  the  session.  The  following 
dates  were  provisionally  fixed  for  the  session's  meetings  ;  Edinburgh, 
October  2i;th  (open  meeting)  ;  Dunfermline,  November  22nd  ;  Kirk- 
caldy, December  20th  ;  Dunfermline,  January  2Ith,  1913  ;  Edin- 
burgh, February  22nd  ;  Dunfermline,  March  28th ;  Kirkcaldy,  April 
2'>th  ;  and  Dunfermline,  May  IGth. 

Mr.  Carlow  followed  with  a  presidential  address,  in  which  he 
outlined  reasons  for  the  increased  price  of  coal  since  1896.  The 
three  most  important  reasons  he  adduced  were  :  (1)  More  complete 
organisation  of  labour  ;  (2)  the  carrying-on  of  mining  operations 
at  greater  depths  and  in  less  advantageous  circumstances,  and  (3) 
the  effect  of  recent  legislation.  Under  the  third  heading,  the  speaker 
observed  that  in  May,  1911.  the  amended  special  rules  came  into 
force,  putting  further  restrictions  on  the  use  of  electricity  in  mines. 
This  means  of  transmitting  power  was  one  of  the  best  friends  of  the 
coal  industry,  and  anyone  familiar  with  the  subject  knew  the  extra 
cost  due  to  the  establishment  of  these  rules. 

The  Association  of  Mining  Electrical  Engineers  held  the  annual 
meeting  at  Sheffield  last  week. 

The  Newcastle  ton versazione  Abandoned. — We  regret 

to  learn  from  our  Newcastle  correspondent  that  the  Conversazione  of 
Scientific  Societies,  to  which  we  referred  in  our  last  issue,  had  to  be 
abandoned  "owing  to  local  societies  of  civil,  mining,  mechanical 
and  electrical  engineers  not  replying  in  time  to  permit  of  arrange- 
ments being  made."  With  so  excellent  a  programme  as  that  which 
we  printed  in  our  last  issue,  there  seemed  to  be  every  prospect  of  a 
most  successful  gathering. 

Electricity  for  Stoutness. — The  iS/i/ndi/nl  reports  that 
a  London  spe(;ialist  has  introduced  to  the  notice  of  the  medical 
profession  a  new  electrical  treatment  for  stoutness.  The  main 
point  in  the  new  treatment  is  the  exercising  of  most  of  the  large 
muscles  of  the  body  under  the  influence  of  electricity  to  an  extent 
that  cannot  be  obtained  by  ordinary  physical  methods,  such  as 
walking.  When  certain  applications  of  an  electrical  current  are 
made  to  the  trunk  or  limbs,  local  contractionsof  muscles  frequently 
occur.  Patients  being  treated  for  stoutness  by  this  system  have  to 
sit  in  reclining  chairs  whilst  electricity  is  applied  through  a  number 
of  metal  plates  which  are  brought  into  contact  with  the  skin  at 
various  points.  The  results  are  said  to  be  both  successful  and 
rapid. 

Business  Announcement. — With  regard  to  our  notices 

regarding  the  affairs  of  Mr.  A.  Martin,  trading  as  the  Midland 
Electrical  Supply  Co.,  of  Birmingham,  the  Midland  Electric  Manu- 
facturing Co,,  Ltd.,  of  Stafford  Works,  Rea  Street  South,  Birming- 
ham, write  pointing  out  that  their  company  is  in  no  way  connected 
with  the  concern  referred  to,  and  has  never  been  in  any  way  asso- 
ciated with  the  same. 
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.  77/c  Editors  invite  electrical  ent/ineerx,  whether  connected  with  the 
technical  or  the  commercial  sidr  of  the  jiro/essioa  and  industry, 
,i/.<o  electric  traiiiicoi/  and  railway  o/ficial.*,  to  keep  readers  of  the 
Kl.BCTUICAI.  Rk\-IKW  vcited  (IS  to  their  niorriiicts. 


Central  Sfation  Olliiials.— The  stall  ot  the-  York  Cor- 
poration electricity  department  have  presented  a  clock  to  Mr. 
Heiiiikrt  I'li.sTKit,  who  is  leavine  to  take  up  an  appointment  with 
the  Eltctrical  Co.,  Ltd.,  of  London. 

Ml!.  W.  M.  Mii.Nics,  .-Lsaistaiit  electrical  enf^ineer  to  the  Burnley 
Corporation,  haviny  obtained  another  appointment  at  Coventry, 
Mr.  T.  Taylok  hn«  been  appointed  assistant  engineer,  and  Mil.  H. 
Leavek,  of  Middlci-broufrh,  has  been  selected  to  (ill  the  position  of 
senior  assistant  engineer. 

.Mr.  E.  B.  TiioiiMiii.i.  has  been  appointed  borouph  electrical 
engineer  at  Limerick,  in  succession  to  Mr.  Grainger,  who  resipned 
that  appointment. 

Mr.  W.  \V.  Pahkin.son,  the  woiks  mana^rer  of  lUackpool  Cor- 
poration electricity  department,  was  married  to  Miss  Gertrude 
Robeon,  eldest  dau^'hter  of  the  late  Mr.  Fredk.  Kobson,  of  St. 
James's  Road,  South  Shore,  at  the  Wctleyan  Churoli,  at  Ansdell.  on 
Friday  last. 

Mr.  F.  C.  IIoDtac,  of  Stretford,  ha»been  appointed  to  the  position 
of  installation  foreman  recently  advertised  by  the  Salford  Corpora- 
tion electricity  department. 

Mu.  Albert  Si-kn-cku-Wei.i.s,  of  the  Wclliogborough  Electric 
Supply  Co.,  Ltd.,  and  formerly  of  Stratford-on-Avon  and  Chel- 
tenham, has  joined  Messrs.  Callendera  start'  at  Bombay. 

Tramway  Officiali?.— .\  lar.irc  gatburinj;  of  the  otlicials 
and  employrs  of  the  Hull  Corporation  tramway  electrical 
engineer  »  department  took  place  at  the  tramway  power  station  on 
Saturday  eveninir.  to  bid  farewell  to  Mr.  W  .  T.  Housdn,  who  is 
le^vinjf  to  take  up  the  jiosition  of  eroneral  manager  of  the  South 
Shields  Corporation  tramways.  Mr.  .1.  Wilkinson,  the  tramway 
electrical  engineer,  -referred  britHy  to  the  12  years  which  Mr 
Rnbaon  had  spent  as  an  offioial  in  the  department,  and  said  that 
Mr.  liobsjn  had  gained  the  esteem  of  all  with  whom  he  had  come 
in  contact,  and  especially  of  the  men  over  whom  he  had  had 
control.  He  wished  him  on  behalf  of  all  present  every  good 
fortune  in  his  new  undertaking.  On  behalf  of  the  staff  and 
employes  .Mr.  Wilkinson  a.sked  Mr.  Kobson  to  accept  with  the  best 
wishes  of  all  those  present,  a  gold  lever  watch.  Mr.  Kobson 
responded  in  suitable  terms. 

Mr.  L,  EHahvkv.  tramways  manager  at  South  Shields  who  is 
leaving  to  take  up  a  similar  appointment  at  Hford.  has  been  pre- 
sented  by  the  staff  and  employes  with  a  hall  clock  and  photograph 
of  the  subscribers  and  by  the  shed  men  and  office  staff  with  a 
leather  suit  case. 

Mr   Ed.mki.,  permanent  way  engineer  on  the  Maidstone  Corpora- 

Wf .'rTr'^^K  '  ■'*  'f^u"  ^'  '"^'^  "P  '-^  ^'""1"  position  at 
Dartford,  has  been  presented  by  the  tramway  employes  with  a  case 
of  pipes  and  a  silver-mounted  walking  stick 

wfJr.  ?"""'■''' *'^"7"'''''-  ^^^  newly-appointed  manager  of  the 
Wigau  Corporation  tramways,  has  been  presented  by  the  Salford 
Tramway  staff  with  a  silver  flower  stand  as  a  farewell  gift. 

fieiieral.-Jli;.  !•:.  FI.  Oukx,  wlio  is  sl.oitiv  sevrrin-.- 
his  connection  with  the  Diesel  Engine  Co.,  intends  to  devote  hi"s 
extensive  knowledge  and  experience  of  high-compression  engines 
to  a  new  development  in  Diesel  tTpe  motors 

xfl^f  ^'T  *°"°"°<=«s  "lat  the  Postmaster.General  has  appointed 
Office         ^^■''''=-''-^'  ^'SO'  *°  ^^  ^^^i^tant  Secretary  to  the  Post 

At  the  annual  meeting  of  the  Oovan  Unionist  Association  satis- 
faction was  expressed  over  the  fact  that  Mb.  Georoe  Balfour 
would  again  contest  the  constituency.  In  the  course  of  the  pro 
ceedings  a  letter  was  read  from  Sir  Geo.  Younger,  the  Scottish 
Unionist -Whip  congratulating  the  rnionists  of  Govan  on  having 
again  secured  Mr.  Geo.  Balfour  as  candidate  ^ 

Me.  M.  I.  Williaiis.Ellis  left  England  last  week  for  South 
Africa,  m  connection  with  electrical  work  on  the  Rand. 

Obitoarj'.— Mr.  Di-ncan  McNauoht.— We  re^rret  to 
announce  the  death  of  Mr.  Duncan  McXaught.  resident  en-ineer 
tothelndia-Rubber.  Gutta-Percha  and  Telegraph -(Vork  Co  LtT 
who  passed  away  on  Monday,  September  23rd,'at  the  age  of  5ri'  afte'; 
^.tilf '  '''""'""  ^'°""  internal  complications.  Mr.  McXaughf 
entered  the  company  s  service  some  25  years  ago  and  in  sn^te  of 

atVu  tTeT^fTcon"  "°T^<:*'°".-''1^  >^i3  impor'tanrposUio'n.Va 
»;^!r=K,      •  .congenial  disposition  and  interested  himself  con- 

siderably  in  various  local  events,  especially  athletics  He  was 
f«  hTm\nd°hr'''™'°.  •  J^'^  Pa««>neal^ays had  rfasclnatTon 
He    wo^'  /"l°J*^   ''  *'    «^^^y    favourable    opportunity 

He    was    a    son   of    the    late    William    McXauo-ht   ot'    Glar^^ow' 

Z^^lT^l'^L^T"'  °^*^  McXaught%ompoundTam' 
MeK=nAf  -A-  ^5^°'3father  was  the  inventor  of  the  well-known 
&h  P^  ^<i"=^tor-  ^  The  interment  took  place  at  East  H^ 
fife  fnH  '^^"""^  °°  ^''^"'^^y  l''^*-  The  cortk.e  was  attended  ^ 
Stnar?  i°''p"'^  mourners : -Mr.  Robert  McXaught  (brofterTMf 
diS^m.nn"'M"  ^°LkB  manager).  Capt.  Benest  Uubmarine  cable 
department),  Mr.  W.  Beat  (electric  Ught  department),  Dr/Ewwa 


J.P.  (his  medical  attendant),  Messrs.  W.  D.  Blair,  H.  B.  Robinson 
T.  H.  Ivey,  F.  T.  Laws  and  H.  E.  Westhorp  fengineering  depart- 
ment), R.  Stables  and  A.  Chcetham  (iudia-rubljer  department).  G. 
Stoat  (ebonite  department).  E,  Wolfe  ^electrical  cables  department) 
Geo.  K.  Willsher  (general  offices),  also  Messrs.  T.  W.  Dickson.  T 
Ginman,C.Brown,,I.Geminell.  C.Rush. H.Xeleon,  W.Cosh,  H.  Wolfe 
H.  Towlson,  F.  Pattinson.  M.  Williams.  E.  Barnard.  W.  R  jbinsor. 
D.  Anderson,  J.  W.  Pearson,  A.  Collier,  Williams  and  (iamblin 
Amongst  the  numerous  company  assembled  In  the  church  and  at 
the   graveside   was   Mr.    Christian    II.   Gray  (one  of  the  company  - 


Thi:  Late  Mr.  Duncan  McNaughi 


directors).  The  floral  tributes,  which  were  very  numerous,  included 
those  sent  by  the  engineering  department  staff,  workmen  of  the 
engineering  department,  the  india-rubber  and  tire-making  staff. 
Charlton  Conservative  Club,  Mr.  Stuart  A.  Russell,  india-rubber 
works  athletic  clnb,  prooBng  department,  Mr.  C.  H  Gray,  Mr.  M.  H. 
Gray,  "  Graysilver  Band,"  and  a  beautiful  artificial  wreath  from 
the  memljers  of  the  works  tire  brigade,  of  which  Mr.  McXaught 
was  captain. 


CITY    NOTES. 


((uebee  Railway  Liaht.  Hrat  and  Power  Co..  Ltd. 

The  directors'  report  for  the  year  end.  d  .June  .iOth,  l'.il2.  which  w.'..^ 
submitted  at  the  annual  meeting  held  at  Montreal  oii  September 
10th,  showed  that  the  gross  earnings  from  operation  for  the  year 
were  $1,415,82.%  as  compared  with  •■^1,280,127  in  r.qi,  an  increaseof 
|l.?o,(;9S.  The  operating  expenses  were  ?734.92.-),  as  compared  with 
$i«61,9ii7,  an  increaseof  S;:i,018.  The  net  earnings  were  S680  900 
an  increase  of  S62.680  over  1911,  equal  to  1013  per  cent.  After 
adding  miscellaneous  income  of  Sl94..iS4,  and  deducting  fixed 
charges  of  86G0,:i6i.  dividends  paid  October  15th,  1911  and 
January  15th,  1912,  amounting  to  Jl'.i9,990,  and  organisation 
expenses  of  S3,920.  there  remains  a  net  surplus  ol  *ll, 211,  which 
added  to  the  surplus  account  leaves  a  balance  of  873,539  to  the 
credit  of  this  account.  Reserve  accounts  have  also  been  created. 
The  work  of  the  consolidation  under  the  direction  of  Mr.  R.  S,' 
Kelsch,  consulting  engineer,  of  the  various  power  supplies  at  the 
Queen  Street  sub-station  has  been  completed  and  is  a  great  advan- 
tage both  to  the  customers  of  the  company  and  the  company  itself 
guaranteeing  as  it  does  a  service  free  from  interruptions  or  break- 
downs, the  company  being  able  to  utilise  power  from  any  one  or  all 
of  its  hydraulic  stations,  and  its  steam  plant  for  its  various  lighting 
or  power  requirements.  Special  attention  has  been  paid  during  the 
year  to  the  distribution  system,  and  a  large  sum  has  been  expended 
in  repairs  and  replacements.  Several  important  power  contracts 
are  in  view  for  the  coming  year  and  the  outlook  is  bright.  The 
increase  in  gross  earnings  from  operation  of  $135,698  demonstrates 
not  only  the  increased  growth  of  the  company's  business,  but  also 
of  the  city  and  district  served  by  the  company,  and  it  is  the  opinion 
of  the  directors  that  this  increased  growth  wUl  continue.  A 
feature  of  the  financial  report  is  that  while  a  large  sum  has  been 
spent  by  the  company  upon  the  upkeep  and  improvement  of  its 
various  plants,  the  percentage  of  operating  expenses  to  gross  earn- 
ings remains  at  the  low  figure  of  or91  per  cent.  The  completicn 
of  the  company's  new  office  building  at  the  corner  of  Crown  and  St, 
Joseph  Streets  was  unfortunately  delayed  until  May  Ist  this  year. 
The  completion  of  the  building  enables  the  consolidation  of  the  com- 
pany s  executive  offices  in  the  one  building,  and  has  facilitated  the 
transaction  of  the  company's  business. 


Kalgoorlie  Electric  Power  and  lighting'  Corpora- 
tion, Ltd. — The  directors  have  declared  a  dividend  on  the  prefer- 
ence shares  at  the  rate  of  6  per  cent,  per  annum  for  the  six  months 
ended  September  30th. 

Me.\ican  Light  and  Power  Co..  Ltd.— The  directors 

have    declared    a    dividend    of    1   per  cent,    for  the  quarter^  to 
September  30th  on  the  ordinary  shares. 
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Helsbj  Wireless  Telegraph  Co.,  Ltd. 

I/lECT.CoL.  J.  Beexard  (.chairman")  presided  at  a  meeting  of  the 
shareholders  of  the  above  company  at  Lennox  House,  Xorfolk 
Street,  W.C.,  on  Wednesday.  The  proceeding's  were  purely  formal, 
and  on  the  motion  of  the  chairman  the  report,  from  which  we  make 
the  following  extracts,  was  adopted  :— 

"  Since  December  ."ith  last,  the  date  of  the  last  report,  the  award 
in  the  arbitration  then  referred  to  has  been  given,  and  its  terms, 
although  onerous,  allow  us  to  continue  the  development  of  our 
wireless  telegraph  business  which  we  are  now  actively  pursuing. 
The  arbitration  was  tiresomely  prolonged,  and  the  award  was  not 
forthcoming  until  .Tune  11th  last.  The  expenses  were  considerable, 
but  Messrs.  Siemens  Bros.  Jc  Co.,  Ltd.,  very  generously  supported 
ns  not  only  financially,  but  by  placing  their  experienced  advice  and 
technical  experts  at  our  disposal,  and,  probably,  without  their 
assistance  we  should  not  have  been  able  to  maintain  our  applica- 
tion against  the  long-drawn-out  opposition  to  which  we  were 
subjected." 

"  We  are  advised  that  the  Lodge  patent  is  a  master  one,  and 
therefore  it  was  impossible  to  quote  prices  or  seek  business  until 
the  above  award  was  given,  but  in  the  meantime  a  great  deal  of 
preparatory  work  has  been  done  and  the  apparatus  .standardised, 
and  your  directors  are  glad  to  report  that  the  numerous  inquiries 
reaching  them  are  now  being  energetically  dealt  with.  Moreover, 
they  are  advised  that  the  system,  altered  and  improved,  now 
adopted  is  quite  free  from  any  likelihood  of  contention  as  regards 
patent  infringement,  tVo.  The  report  recently  issued  by  the  Mer- 
chant Shipping  Advisory  Committee  respecting  life-saving  appli- 
ances and  other  means  of  ensuring  safety  of  life  at  sea  refers,  inler 
alia,  to  the  evidence  given  before  it  by  yonr  chairman  and  by  your 
engineer,  and  to  the  work  already  done  by  your  company.  The 
Committee  draw  attention  to  the  fact  that  it  is  desirable  to  first 
establish  the  conditions  of  a  free  market  in  wireless  telegraphy 
before  recommending  compulsory  usage,  so  as  to  obviate  the  possi- 
bility of  ship  owners  being  delivered  into  the  hands  of  a  monopoly 
which  could  impose  such  terms  as  it  pleased  without  stay  or  hind- 
rance. Your  directors  believe  that  this  recommendation  is  greatly 
in  favour  of  your  company  s  prospects,  since,  subject  to  a  free 
market  being  established,  the  Committee  are  of  opinion  that  the 
installation  of  wireless  telegraphy  is  a  necessity  on  all  foreign-going 
vessels  having  on  board  50  persons  or  more,  including  passengers 
and  crew,  and  that  it  is  desirable  with  regard  to  vessels  not 
carrying  passengers  that  an  adequate  number  of  them  should  be  so 
equipped.  This  weighty  dictum  appears  to  open  up  a  vast  field  for 
the  operations  of  your  company,  which  your  directors  are  now 
ready  to  take  advantage  of. 

"In  the  last  report  the  question  of  tranferring  the  company's 
entire  commercial  management  to  the  British  Insulated  and  Helsby 
Cables,  Ltd.,  or  an  associated  company,  was  referred  to.  Your 
directors  having  gone  further  into  the  details  of  the  matter,  have 
come  to  the  conclusion  that  it  is  preferable  to  retain  the  com- 
mercial control  of  the  business  in  the  hands  of  your  company,  and 
they  have  now  arrived  at  an  alternative  arrangement  with  the 
British  Insulated  and  Helsby  Cables,  Ltd.,  and  the  Automatic  Tele- 
phone Manufacturing  Co.,  Ltd.,  which  they  recommend  being  carried 
through  under  an  agreement,  as  being  the  best  possible  arrange- 
ment for  your  company,  under  all  the  circumstances,  and  this 
agreement  they  are  now  ready  to  complete.  These  altered  con- 
ditions, will,  with  the  vendor  shareholders'  assent,  not  prevent  the 
scheme  for  the  reduction  of  capital  from  £20,4'.>8  to  £10,000 
being  carried  through  in  accordance  with  the  special  resolution 
passed  in  December  last,  and  confirmed  in  January.  An  application 
to  this  effect  to  the  Court  will  be  made  as  early  as  possible." 

'■  Referring  to  the  accounts  ....  for  the  reasons  already  stated 
....  practically  no  business  has  been  transacted  during  the  year. 
A  considerable  reduction  has  been  made  in  the  general  charges,  and 
it  has  been  deemed  advisable  to  write  down  the  value  of  the  stock 
to  the  lowest  possible  figure,  the  depreciation  having  chiefly  arisen 
through  our  having  to  remodel  our  apparatus,  in  consequence  of 
the  judgment  given  last  year  by  Mr.  .Justice  Parker,  and  to  con- 
form with  the  Lodge  (Master)  Patent  under  which  we  are  obliged 
to  work.  Regarding  the  large  amounts  appearing  as  an  asset 
under  the  two  headings,  '' Purchase  Account  '  and  "Preliminary 
Expenses,'  your  directors  propose  to  write  down  the  aggregate  of 
these  amounts  by  the  amount  (£10,-i9S)  of  the  reduced  capital 
following  the  surrender  of  the  equivalent  value  of  the  vendor 
shares,  as  soon  as  that  reduction  has  been  effected.' 

Owing  to  ill  health.  Captain  Gonne  has  been  obliged  to  resign  his 
seat  on  the  board.  The  directors  have  obtained  an  acquisition  to  the 
board  in  Mr.  Arthur  Brooker,  a  gentleman  widely  known  in  the 
tt  If  graph  world,  who  has  been  appointed  to  fill  the  vacancy. 


Prospectus. — The  General  Electric  Co.  {U.S.A. j. — 
Applications  have  just  been  invited  for  84,000,000  forty-year  5  per 
cent,  gold  debentures  in  denominations  of  SoOO  and  SI. 000  each  to 
bearer  at  the  price  of  99j  per  cent,  and  accrued  interest,  which  at 
exchange  Si'SC.  is  equivalent  to  £103  10s.  per§">00.  A  simultaneous 
offer  of  debentures  has  been  made  in  the  CS  A.  The  proceeds  are 
to  provide  for  the  lapilly-expanding  business  of  the  company, 
orders  received  for  the  current  year  being  at  a  rate  in  excess  of 
$90,000,000  per  annum  against  about  Sro.000,000  in  1911. 

Costa  Rica  Electric  Light  and  Power  Co.,  Ltd. — 

The  annual  meeting  of  this  company  was  held  on  Wednesday  at  the 
offices,  Dashwood  House,  Old  Broad  Street.  A  representative  of  the 
Blectbical  Review  was  informed  that  the  proceedings  were 
private,  and  a  reqneat  for  a  copy  of  the  report  was  refused. 


Companies  Struck  oflF  the  Register. — Tho  following 

companies  have  been  struck  off  the  register,  and  are  accordingly 
dissolved  • — 

Cftpe  Town-Cairo  Railway  and  Telegraph  Combination  Syndicate,  Ltd, 

Choiiey  and  Distriot  Tramways,  Ltd. 

De  Martis  Electric  Storage  Syndicate.  Ltd. 

Dual  Ignition  Co.,  Ltd. 

fi.B.  Liquid  Fuel  Burners  and  Furoacea,  Ltd. 

Electrical  Trolley  Head  Co.,  Ltd. 

Electric  Entertainments  Syndicate,  Ltd. 

Electro-Metallurgical  Syndicate,  Ltd. 

Electric  Ordnance  Co.,  Ltd. 

Electro  Scrip  Sign  Co.,  Ltd. 

Gravity  Flame  Arc  Lamps,  Ltd. 
"■     Hart-Durtnall  Syndicate.  Ltd, 

Holmquifit  Electric  Co.,  Ltd. 

Integral  Steam  Generator  Syndicate,  Ltd. 

Ljungstrom  Engine  Boiler  and  Condenser  Co.,  Ltd. 

Mersea  Motor  and  Electric  Co.,  Ltd. 

Mountain  &  Gibson  4  Thornewill,  Ltd. 

National  Radium  Trust,  Ltd. 

Palmer  A-  Co.  (Electricians  i,  Ltd. 

Perth  Traction  and  Development  Co.,  Ltd. 

PoUakVirag  Rapid  Telegraph  Co.,  Ltd. 

Premier  Electric  Institute,  Ltd. 

Technical  Press  Bureau,  Ltd. 

Wireless  Syndicate.  Ltd. 

United  Electric  Tramways  Co.  of  Caracas,  Ltd. — 

The  report  (as  appearing  in  the  Finn  ncifr)  states  that  the  profits  of 
the  local  company  ( the  whole  capital  of  which  is  owned  by  this 
company)  for  the  past  year  have  shown  a  gratifying  increase.  The 
net  result  is  that  had  the  profits  of  the  local  company  been  distri- 
buted they  would  have  been  sufficient  to  pay  a  dividend  of  over 
h  per  cent,  on  this  company's  capital,  in  addition  to  debenture  in- 
terest and  sinking  fund,  and  the  usual  provision  for  renewals  and 
reserve.  The  directors  consider  this  very  satisfactory.  The  opera- 
tions of  the  local  company  (La  Compania  de  Tranvias  Electricos  de 
Caracas)  are  shown  as  under  : — Gross  receipts,  1911-12,  Bsl, 217,40.1  ; 
increase,  B3l58,424  ;  operating  expenses,  1911-12,  Bs688,610  ;  in- 
crease, Bs51,572  ;  net  receipts,  1911-12.  Bs5.'j8,795 ;  increase, 
Bs9tj,851  (at  an  avereige  exchange  for  the  year  (25  9i;)  equal  to 
£21,523  ;  increase,  .-£3,799).  After  adding  B3l71,030,  the  balance  of 
profit  carried  forward  from  the  previous  years,  providing  for  the 
mortgage  interest  payable  to  this  company — viz.,  4:10,200  (equal  to 
Bs2.">7,5."iO),  setting  aside  Bs.">0,000  to  reserve  and  renewal  funds,  and 
paying  a  dividend  of  '>  per  cent,  on  the  share  capital  of  Bs(J3i;,000, 
which  absorbed  B831,s00,  the  local  company  are  enabled  to  carry 
forward  Bs390.476.  Xotwithstanding  an  increase  in  operating  ex- 
penses, due  to  the  increased  traffic,  the  ratio  to  gross  receipts  is  less 
by  238  per  cent,  compared  with  the  previous  year.  Three  new  cars 
which  the  increasing  traffic  necessitated  have  been  provided,  and 
are  now  lieing  put  into  service,  and  two  new  short  extensions  of 
the  line  have  been  authorised.  In  compliance  with  the  terms  of 
the  trust  deed  £979  has  been  placed  to  the  sinking  fund  for  the 
redemption  of  mortgage  debenture  stock,  and  £1.100  first  mortgage 
debenture  stock  has  been  purchased  this  year  in  the  market  and 
cancelled. 

Consolidated  Gas.  Electric  Light  and  Power  Co.  ot 

Baltimore. — The  report  shows  (according  to  the  Time.s)  that 
the  net  earnings  for  the  year  ended  June  30th  amounted  to 
$2,822,399  After  deducting  fixed  charges  and  dividends  paid  and 
payable,  and  placing  $455,526  to  reserve  for  renewals,  amortisation, 
Arc.  there  remains  a  net  surplus  of  .^204, 855.  The  gross  income,  as 
compared  with  the  previous  year,  shows  an  increase  of  §097, 510,  or 
12'3  percent.,  and  the  net  earnings  an  increase  of  ^410.063,  or  17  per 
cent.  The  business  of  both  the  gas  division  and  the  electric 
division  has  continued  to  expand,  the  ga.s  output  showing  an 
increase  of  8  per  cent,  and  the  electric  output  an  increase  of  43'6 
per  cent.,  as  compared  with  the  previous  year.  In  order  to  meet 
the  increasing  use  of  gas  and  electricity  and  to  anticipate  future 
requirements,  expenditures  during  the  year  for  extensions,  improve- 
ments and  betterments  completed  and  in  course  of  completion 
amounted  to  *1, 364, 703. 

Dandee.   Droughty   Ferry  and  District    Tramway 

Co.,  Ltd. — Ex-Provost  Brownlee,  the  chairman,  moving  the 
adoption  of  the  directors  report,  which  recommended  payment  of  a 
dividend  of  2j  per  cent,  on  the  ordinary  shares,  at  the  annual 
meeting  last  week,  pointed  out  that  there  was  an  increase  in 
revenue  of  £735.  and  an  increase  in  expenditare  of  £470.  The 
increased  receipts  were  due  to  the  coal  strike  and  the  consequent 
withdrawal  of  many  of  the  trains.  Everything  in  connection  with 
the  company  was  going  quite  satisfactorily  and  the  revenue  had 
been  fairly  good.  5Ir.  George  Balfour  seconded,  and  the  report  was 
adopted.  Messrs.  George  Balfour  and  D.  W.  Wybrants  were 
re-elected  directors.  Mr.  Balfour  in  acknowledging,  said  that 
recently  a  scare  had  got  up  with  regard  to  motor-bus  com- 
petition with  tramways,  but  after  a  pretty  wide  experience  of 
tramways  and  a  moderate  knowledge  of  motor-'buses,  he  thought 
that  no  one  holding  tramway  stock  in  interurban  systems  need  fear 
motor-  bus  competition,  even  with  the  most  up-to-date  buses  or 
with  future  improvement  of  the  'bus  system. 

Hove  Electric  Lighting  Co.,  Ltd. — The  directors  have 

declared  an  interim  dividend  on  the  ordinary  shares  of  the  company 
at  the  rate  of  8  per  cent,  per  annum  for  the  six  months  ended  June 
30th  last.     The  dividend  will  be  payable  on  October  15th  next. 

Madras     Electric     Tramways     (1904),    Ltd.— The 

directors  have  declared  a  dividend  on  the  preference  shares  at  the 
rate  of  G  per  cent,  per  annum  for  the  June  half-year. 

Babcock  &  Wilcox,  Ltd. — The  directors  announce  an 
interim  dividend  of  7  per  cent,  (actual)  on  the  ordinary  shares. 
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Cleveland  and  Durham  Electric  Power  Co.,  Ltd. 

The  sixth  ordinary  general  meetinpr  was  held  at  Newcastle-on-Tyno 
.in  So|itcimber  :!i'th,  Mr.  .Tames  Falconer,  M  T  ,  in  the  chair.  There 
wiis  11  larpff  attendance  of  sharehnlilerx 

Tlip  CiiAiiiM.VN,  in  moving'  the  adoption  of  the  report  (see  Kr.Ki'- 
rrtrCAi.  Ukmkvv.  paire  r,01i  i,  -aid  that  the  uross  profit  for  the  year  \\a« 
L'a.l.r.Mljasaifainst  agrosBprofitor  £20,973  lastyeir.    In  considering' 
the  beariniy  of  that  on   the  result  of  the  year,  it  was  necessary  to 
keep  in  view   that  during  the  year  covered  by   the  accounts  they 
had  a  railway  and  a  coal  strike.     The  coal  strike  cost  them   £K,(iou 
as  a  direct  loss,  and  when   they  took   that   into  account,  with  the 
fact  that  they  had  still  increased  their  profit  by  £4,81o,  he  thoufrht 
the  shareholders   would  a^rree   that  there  had   teen  a  substantial 
advance  in  their  business       Durinfr  that  strike  they  had  U'en  able 
to   supply    their  consumers  every  unit   of    energy    they    rei|uircd 
The  net  profit  for  the  year  was  £<;,720,  and  with  the  carry  forward 
there  was    £15,(100  to  dispose  of.     They  proposed  to  write  off  the 
diBoounts  on    the   second   debentures   (£i',SO((),    and    to    lay    the 
foundation     of      a     depreciation     and     renewal     fund     (£2,ii00), 
and    to    pay   L'  per  cent,  on    the   preference   shares   which    came 
to£f!,t;7l  ;  that  left   t;H,.-.,S!)  to  carry  forward  to  the  next  account. 
With  reirard   to  the  position  of  the  company's  business,  he  wouM 
like  to  sny  a  few  words.     As  the  shareholders  knew,  that  company 
—the  Cleveland  Limited  Co  —was  formed  to  ac(|uire  shares  in  the 
Cleveland   Parliamentary  Co.,  which  owned  statutory  powers  over 
a  wide  area,  an<l  to  develop  it.     In   that   company  were  held  the 
whole  of   the  shaies.     They  also  owned  the  oontrollintr   interest  in 
another  company,  called  the  Northern  Counties  (_'o.,  which  supplied 
the  power  for  certain   other  areas.     Now,  the  best  method  of  test- 
ing  the    advance   of   the    company's    business    was    to    take    the 
results  of  the  Limited  Co.  and  of  the  Parliamentary  Co.  and  of  the 
Northern  Counties  Co.  together.     Taking  the  gross  profit  for  the 
year  of  the  three  companies,  these  amounted  to  £,(4, LIS,  an  increase 
over  last  year  of  £8,il32.     In  the  preceding  three  years,  they  were 
in  1!)0!M0  £20,0(10,  in  1!)I0.11  £2C.,0iiO,  and  as  they  had  ju.'^t  heard 
in  1911-12,  £:M,l.".:i.     It  had  also  to  bo  borne  in  mind  that  their 
capital  charges  had  been  increasing,  because  they  had  been  spend- 
ing more  money  and  had   had  to  pay  more  money  for  these  three 
years.    The  charges  for  interest  were  as  follow  :— In  iy09  £  1 7  62'» 
1910-11,  £19,.5'.I8  ;  and  11111-12,   £-:i,r.7\  :  and  the  balances  in  these 
three  respective  years  were  £2,.^U0,  £(',,423   and    £,s,o00.     If   they 
took  another  test,  that  of  the  amount  of  horse-power  connected, 
which  was  a  real  indication  of  the  business  which  they  had  secured, 
thetignnw  for  the  year  which  they  had  now  reached  was  48,429  n.l- 
connected,  as  against  40,4(;(i  H.i'.  on  June  30th,  I'.U  1,  an  increase  of 
aubstaiitinlly  20  per  cent.     As  regarded  the  immediate  future,  they 
had    at  the  presant   time    contracts    arranged   to  the  extent    of 
1 1,000  H.P ,  so  that  the  volume  of   business   which  the   company 
might  Icok  forward  to  doing  showed  a  steady  substantial  increase. 
He   thought  they   would  agree  that  there  had    been   a   real   sub- 
stantial progress  in  the  development  of  the  business  of  the  compan  v. 
He  added  that  it  was  the  board  s  opinion   and   his  own,  that  there 
was   good  reason  for    the  shareholders  having   confidence   in    the 
company.     That  opinion  was  based  on  these  considerations.     They 
had  an  exceptionally  fine  field   for  the  supply  of  power,  and  they 
had  the  best  system  of  generation  of  any   company,  owing  to  the 
fact  that  they  harl   in   their  area  of  supply  a  very  large  volume  of 
waste  heat  which  they  had   been  able  to  utilise  for  manufacturing 
electricity.     From  the  point  of  reliability  and  economy  their  com- 
pany would  compare   favourably    with   any  company  of  which  he 
was  aware.     They  had  laid  down  a  very  comprehensive  system  of 
distribution,   so  that  they   were  able   to  deal   with  a  very  large 
increase  in  the  volume  of  their  business  without  any  great  expendi- 
ture on  their  system  of  distribution.     So  far  as  the  directors  were 
concerned,    they    had   confidence   in  the  undertaking.     As   to   the 
time  in  which  success  would  be  fully  attained,  that  was  a  question 
which     very    much    depended    on     the     consumers,     fluctuations 
might  occur  that  were  beyond  their  control,  yet,   if   their  progress 
was  maintained,  as  there  was  every  reason  to  believe  it   would  be 
maintained,  they  were  approaching  a  time  when  there  would  be   a 
return   for   the   capital   in  the  undertaking.     The  chairman   then 
went  on  to  refer  to   a   circular  that  had  been  sent  out  by  Mr. 
Gemmell.     The  questions  raised  in  that  circular,  he  said,  were  old 
questions,  but  at  the  same  time  shareholders  who  did  not  know  the 
facts  might  think  there  was  something  in   the  charges  which  were 
made  apparently  against  the  board.     The  first  point  Mr.  Gemmell 
raised    was  as    to    the   arrangement    between    that    company  ard 
the    Waste    Heat     Co.      So      far    as    the    interests     of     their 
company      were      concerned,     he     did      not      know      that     there 
was      anything      that      was      more      satisfactory       than       that 
arrangement.       They     had     been      able     to     get      a      supplv     of 
power  on  much   more  favourable    terms  than  any  other  company 
was  able  to  manufacture  it.     On  what  grounds  Mr.  Gemmell  could 
suggest  that  this  waste  heat  agreement   was  against  the  interests 
of  their  company   be  could  not  possiblv  understand.     It  was  sug- 
gested that  it  was  not  within  the  powers  of  the  company.     It  was 
not  only  within  the  powers  of  the  company,  but  it  was  the  absolute 
duty  of  the  board  to   provide  the  cheapest  current  they  could,  and 
this  they  had  done  in  making  this  agreement.     The  next  point  Mr 
Gemmell  dealt  with  was  the  question  with  regard  to  what  he  callfd 
fictitious  profits  '■  as  between   the  Limited   Co.  and  the  Parlia- 
mentary Co.     In  this  regard  Mr.  GemmeU  was  under  a  delusion 
Ihere  was  nothing  of  the  kind  in  the   accounts.     The  chairman 
went    further    into    Mr.    Gemmell's    statements    at    considerable 
length. 

Mr.  GEMMELt  said  he  did  not  doubt  that  the  directors  had  done 
their  best,  but  they  could  not  shut  their  eyes  to  the  fact  that  they 
had  produced  very  poor  reeults  in  the  last  six  years.  He  regretted 
that  he  was  unable  tp  ajooept  the  chairman's  statement  as  a  jaoper 


interpretation  of  the  position  of  affairs.  It  was  not  a  satiafactory 
explanation  of  past  irregularities,  and  it  was  not  an  adequate  reply 
to  the  charges  made  against  the  directors.  The  shareholders  were 
not  cretting  fair  play.  They  were  not  getting  out  of  this  business 
what  they  as  sharpholders  were  entitled  to.  There  ought  to  have 
been  a  dividend  for  both  preference  and  ordinary  shareholders. 
They  were  not  getting  half  the  profits  that  were  estimated  in  the 
prospectus  without  waste  heat  Afterfurther  remarks,  Mr.  (Jemmell 
moved  an  amendment  postponing  the  adoption  of  the  report,  and 
appointing  a  committee  of  investigation. 

Miis.  Gkmmkm.  seconded  the  amendment,  and  on  the  CnAiB.viA.N 
putting  it,  he  declared  that  the  mover  and  seconder  alone  voted 
for  it. 

The  report  was  then  adopted  by  a  large  majority. 

The  election  of  .Mr.  C.  I'.  F.  Pierret  as  a  director  wag  confirmed, 
and  Mr.  Philip  E.  Noble  was  re-elected. 

Mr.  William  Swan,  the  retiring  auditor,  was  then  re-elected,  an 
amendment  moved  by  Mr.  Gemmell  that  Messrs.  Strachan  ,.^:  Co. 
and  Messrs.  Peat  vt  Co.  be  appointed  being  defeated,  only  Mr.  and 
Mrs.  Gemmell  supporting  it. 


Stock  E.vcliaiiKC  Xofice.s.— Applications  Lave  boeu 
made  to  the  Committee  to  allow  the  following  securities  to  be 
quoted  in  the  Official  List  ;-- 

Madras  Electric  TramwayB  (llKMl,  Ltd.— 11,600  G  per  cent,  cnmulative  prefer- 
ence shares  of  XO  i.acli,  fully  paid  (No«.  1  to  11,(500). 

The  Committee  have  appointed  special  settling  days  as  under  ; — 
Wednesday,  October  Kith.— Qenoral    Electric  Co.,    Ltd.— Further  issue  of 

16,000  n  per  cent,   cumulative  preference  shares  of  ilO  each,  fully  and  Dartlv 

(i61  pai.l  (Nos.  26.001  to  40,000)  (provisional  ccrtiHcates). 
Thursday,  October    17th.— Buonos  Ayres    Laoroze    Tramways   f'o.- Scrip 

fully    and    partly    paid,    tor    A'SOO.OOO    !i   per    cent,     consolidated    mortgage 

debentures. 

And  ordered  the  undermentioned  securities  to  be  quoted  in  the 
Official  List  : — 

Buenos  AyrcB  Lacroze  Tramways  Co.— Scrip,  partly  paid,  lor  f  500,000  6  per 
cent,  consolidated  mortgage  debentures. 
General  Electric  Co.,  Ltd.— further  issue  of  1.5  000  0  per  cent,  cumulative 
-   shares  of  ilO   each,  £6   paid  (Nos.  26,001  to  40,000)  (provision* 


preferec 

certificates) 

Ruston,  Proctor  A  Co.,  Ltd.— Knrthe 
each,  fully  paid  (Nos.  :I50,C01  to  600,000) 


issue  of  l.'W.DfX)  ordinaiy  sharisofil 


Sunderland    District    Electric    Traninays,    Ltd.— 

According  to  the  J'iwurirr,  the  report  states  that  the' accounts  for 
the  year  to  October  31st,  191 1,  after  providing  for  interest  on  prior 
lien  bonds  and  debentures,  show  a  loss  of  £08S,  increasing  the  debit 
balance  of  revenue  account  to  £1(;,890.  The  meeting  was  calUd 
for  yesterday. 

Liislion   Electric  Tramways  Co..  ltd.— The  directors 

have  announced  an  interim  dividend  of  3  per  cent.,  free  of  tax, 
payable  on  .Xovember  1st. 

Metropolitan  Electric  Tramways,  ltd.— The  directors 

have  declared  an  interim  dividend  of  2i  per  cent.  ( 6d.  per  share),  less 
income-tax.  on  the  ordinary  shares. 

Kio  de  .laneiro  Tramway,  light   and  INnver  Co.. 

Lid.     The  directors  have  declared  a  dividend  of  1 ',  per  cent. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
ToREiON  politics  have  overhung  Stock  Exchange  markets  very 
darkly  this  week.  Once  more  it  is  the  Balkans  which  is  the  centre 
of  the  di.sturbances,  and  with  the  newspapers'  contents  bills  full  of 
gloomy — not  to  say  sensational — suggestions,  it  is  not  surprising 
that  neither  investor  nor  speculator  cares  to  venture  far  into  fresh 
avenues  of  financial  enterprise.  So  far  as  price  movements  in  our 
lists  are  concerned,  the  most  marked  are  those  in  Sao  Paulo  Trams 
and  Rio  Trams,  There  is  also  considerable  business  going  on  still 
in  the  Underground  Railway  group. 

City  and  South  London  Ordinary  stock,  after  touching  40,  sub- 
sided to  42  on  the  delay  in  the  expected  announcement  that  the 
line  was  going  to  be  taken  over  by  the  Midland  Railway  on  the 
basis  of  a  2  J  per  cent,  guaranteed  dividend.  On  the  face  of  it,  the 
rumour  did  not  look  probable,  but  it  served  its  purpose :  and  per- 
haps, on  the  theory  that  where  there  is  fmoke  there  is  fire,  there 
may  be  something  in  the  idea  that  one  of  the  bigger  companies 
is  aneling  for  control  of  the  eldest  tube  in  London.  The  company's 
four  Preference  stocks  have  all  moved  up  to  the  extent  of  a  point 
each,  Central  London  Ordinary,  after  rising  3  to  SI,  eased  off  to 
79,  and  here  also  the  rumour-mongers  are  very  busy  with  the 
suggestion  that  the  Great  Western,  this  time,  is  seeking  to  obtain 
the  Central  London  for  its  own  by  the  promise  cf  a  guaranteed 
dividend  variously  estimated  between  4  and  H  per  cent.  It  has 
of  late  beet  nie  so  fashionable  to  connect  one  tube  railway  with 
sometimes  several  of  the  bigger  lines  that  any  statement  is  eagerly 
snapped  up,  and  prices  are  advanced  without  much  regard  to  the 
inherent  likelihood  of  the  rumours  proving  correct.  Metropcditan 
Consolidated  fell  back  2i  in  Tuesday's  slump,  and  Districts  thed  a 
point.  There  is  no  change  in  Great  Northern  and  City  Preferred, 
and  East  Londons  keep  steady  at  9i. 

London  United  Tramways  Preference  are  25s.  up  to  5i,  and  the 
Debenture  stock  at  74  is  a  point  higher,  on  whispers  that  important 
uegotiations  are  afoot  with  a  view  to  bringing  this  company  more 
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closely  into  the  tube  and  'bus  combine.  There  is  never  much 
market  in  either  class  of  the  London  United  Company's  issues,  so  it 
takes  little  to  move  the  prices  quite  sharply.  Moreover,  the 
progressive  results  achieved  by  the  Metropolitan  Electric  Tramways 
had  their  sympathetic  effect,  n-hile  the  tramway  shares  themselves 
spurted  J,  the  Deferred  risiner  t's  on  the  good  figures  printed  in  the 
report.  British  Electric  Tractions  are  a  little  better.  Isle  of 
Thanet  4  per  cent.  Debenture  rose  2.  While  the  railway  market 
is  influenced  largely  by  the  depression  brought  ahaut  by  the 
Balkans  affair,  the  Tramways  section  is  able  to  pursue  a  line  of 
its  own,  and  no  particular  notice  is  taken  of  the  happenings 
abroad. 

English  Electricity  Supply  shares  continue  to  show  decided 
strength.  In  the  London  division  the  feature  is  the  strength  of 
Brompton  Ordinary  and  Preference,  the  former  rising  10.^.,  and  the 
latter  Is.  .Sd.  Cities  are  the  turn  easier  at  18  middle.  Metro- 
politans, however,  are  '  down,  nxfords  recovered  part  of  the 
dividend  deducted,  and  show  a  rise  of  "is.  ;  while  the  other  move- 
ments are  mainly  the  result  of  I'.c-dividend  markings,  some  of  the 
deductions  being  partially  recovered  by  now. 

It  has  already  been  mentioned  that  Sao  Paulo  Trams  are 
particularly  strong,  and  the  net  result  is  a  rise  in  the  shares  to  285, 
being  about  17  points  higher  on  the  week.  There  is,  of  course,  a 
comparatively  narrow  market  in  the  shares,  and  statements  are  in 
the  air  amalgamating  this  company  with  one  or  two  others ; 
although,  at  the  same  time,  it  is  declared  that  the  rise  in  the  price 
is  justified  on  the  earnings  of  the  company,  which  certainly  show 
remarkable  expansion,  and  point  to  a  possible  increase  in  the  divi- 
dend before  long.  Rio  trams  are  Hi  higher,  following  upon  their 
rise  of  4  last  week.  Shawinigan  Water  stock  has  eased  off  2  points 
nominally,  but  this  is  due  to  the  fact  of  the  stock  being  quoted 
('.(•  rights.  British  Columbia  Electric  Railway  Deferred  shows  a 
rise  of  2,  and  the  whole  of  the  Latin-Canadian  market  displays 
strength.  There  has  been  a  recovery  in  various  Mexican  issues,  the 
news  from  the  country  being  read  as  rather  less  disquieting  than  it 
was  a  week  ago.  Calcutta  Trams  are  good,  putting  on  ,',,  and 
Cordoba  Light  and  Power  Ordinary  hardened  to  18s.  IM.  middle. 

In  the  Telegraph  market,  the  firmness  of  the  Anglo-American 
group  is  again  noticeable,  though  there  are  no  quotable  changes  in 
the  prices  of  Anglo-American  stocks.  American  Telephone  and 
Telegraphs  lost  ttieir  2  points  rise  of  last  week.  The  recovery  in 
West  India  and  Panama  Ordinary  and  First  Preference  was  hailed 
as  an  indication  that  the  buyers  from  over  the  water  are  taking  an 
interest  again  in  the  shares,  but  perhaps  it  would  be  well  not  to 
build  too  much  upon  this  assertion  at  the  moment,  for  the  Americans 
are  very  busy  engineering  their  autumn  boom  in  Rails,  in  the  teeth 
of  the  excitement  and  unsettlement  produced  by  the  forthcoming 
presidential  election.  Moreover,  the  anti-trustites  are  on  the  war- 
path again,  and   money  is  dear  in  New  York. 

Globe  Telegraph  Trus-t  Ordinary  and  Preference  both  recovered 
the  dividends  taken  off  the  prices  last  Friday.  Oriental  Telephones 
are  ^  higher,  and  so  are  I'nited  River  Plate  Telephones.  Reuter.'.  on 
the  declaration  of  a  substantial  increase  in  the  dividend,  moved  up 
17s.  Gd.  to  11^  middle.  The  Marconi  market  has  been  flat.  Added 
to  the  plain  hint  of  possible  competition,  there  is  the  unfortunate 
accident  to  the  renowned  inventor  which  has  involved  the  ques- 
tion of  his  eyesight  ;  and  although  everybody  is  thankful  to  hear 
the  physicians  say  they  hope  that  Mr.  Marconi's  eyesight  will  not 
be  impaired,  the  mere  apprehension  of  such  a  thing  served  to 
depress  the  market  materially.  A  recovery  has  ensued  from  the 
lowest  prices  touched,  but  various  parts  of  the  group — American, 
Canadian  and  Spanish— participated  in  the  dulness  shown  by  the 
shares  of  the  parent  company. 

Manufacturing  issues  are,  on  the  whole,  very  firm.  Babcocks  at 
.S/^  are  ^^j-  better,  though  Dick,  Kerrs  have  given  way  slightly. 
Several  of  the  Debenture  stocks  are  in  demand,  and  in  some  cases 
there  is  not  sufficient  supply  to  meet  it.  In  the  Rubber  market 
the  prices  of  shares  have  followed  that  of  the  raw  material,  which 
has  been  sagging.  Confiictinu  views  are  expre.ssed  by  people  who 
ought  to  know  as  to  what  the  future  of  the  raw  rubber  market  is 
likely  to  hold,  and  those  who  contend  that  there  will  be  a  shortage 
of  the  product  before  Christmas  stick  to  their  guns  in  spite  of  the 
apparent  apathy  shov  n  by  large  users  of  raw  rubber. 

The  additions  made  to  our  dividend  columns,  to  which  we  drew 
attention  last  week,  have  already  proved  useful,  if  we  may  judge 
from  several  remarks  which  have  reached  us.  At  the  risk  of 
wearying  by  reiteration,  may  we  repeat  that,  in  most  cases,  it  is 
essential  to  work  out  the  yields  on  the  basis  of  the  last  dividends 
paid  ;  but  where  this  would  be  obviously  misleading,  we  have  left 
the  space  blank  in  the  final  column.  For  example  :  General  Elec- 
tric Preference  shares,  of  course,  now  carry  a  6  per  cent,  dividend, 
but  this  distribution  will  not  start  until  the  new  year.  There  are  a 
few  instances  of  somewhat  similar  sort  which  have  to  be  treated  in 
this  way  ;  and,  as  we  observed  last  week,  it  will  be  regarded  a?  a 
kindness  if  readers  will  take  the  trouble  to  point  out  what  mistakes 
and  omissions  may  have  eluded  the  endeavour  to  get  the  lists  exactly 
correct. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Calcutta   Electric  Supply  Corporation.  Ltd. — The 

number  of  units  delivered  to  consumers,  during  the  five  weeks 
ended  August  30th,  1912,  amounted  to  1,403,438,  compared  with 
1,228,805  units  in  the  corresponding  five  weeks  in  1911. 

South   Metropolitan    Electric    Li^ht   and   Power 

Co.,  Ltd. — The  Warrants  for  interest  on  the  4  J  per  cent,  first 
mortgage  debenture  stock,  for  the  six  months  ended  Ist  inst.,  were 
posted  some  days  ago. 


Fort- 

Receipts for 

No. 

Route 

Locality. 

night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

vks. 

open. 

£ 

£* 

£ 

£* 

inc. 

Aberdeen     ..        ..    ^ 

ept.  25 

8,216 

f    137 

17 

27,768 

-      48 

14-4 

Ayr 

„    28 

970 

)-      21 

19 

8,C2d 

f      143 

B 

Bath 

Birkenhead.. 

Birmingham  Corp. 

,,"21 

ai,'4'63 

fS.SlO 

35 

a6l',4t3 

+  69,861 

57''17 

Blackburn    .. 

„    25 

2,607 

f     166 

26$ 

31,958 

+      305 

14-62 

Blackpool  Corp.    . . 

,.    26 

4,908 

f  m& 

11-87 

Blackpool-Fleetw'd 

„.S8 

2,364 

f    244 

i2 

20,830 

-    '777        8 

Bournemouth 

„    26 

4,827 

¥    :J15 

25? 

52,402 

+   1,42>  1  21-96 

Bradford      .. 

..    21 

11,183 

f     263 

25     1 

141,106 

-  9,098     56 

Brighton      .. 

,.    29 

2,136 

-      45 

26 

29,860 

-  1,120 

9-B 

Bristol 

„    27 

16,089 

1 2,088 

271,168 

4  20,819 

80-6 

Brit.  Eleo,  Trao,  Co. 

Alrdrie     . . 

„    30 

648 

+    177 

88 

11,304 

+   3,018 

3-66 

BarnBley  . . 

„    20 

392 

+        6 

,, 

6,745 

-      270 

Barrow     . . 

„    20 

806 

+      68 

„ 

14,748 

+  2,943 

6-87 

Devonport 

„    20 

1,166 

+      78 

,, 

20,57^ 

+   1,661 

8-86 

Qateshead 

„    20 

2,197 

+      65 

39,3  S8 

-      100 

11-36 

Graveeend 

„  ao 

460 

-      12 

,, 

7,973 

-      227 

6-5 

Greenock.. 

„    20 

1,783 

+    150 

30,968 

+  8,191 

7-26 

Kidderminster  .. 

„    20 

262 

-        6 

„ 

4,6  7 

+        21 

t  Leamington 

„    20 

431 

-        8 

7,316 

+      333 

Merthyr   .. 

1.    20 

416 

3 

„ 

7,613 

—      403 

3'9 

Metropolitan     . . 

„    SO 

17,602 

-1,026 

,, 

836,619 

-      500 

23 

Middleton 

..    20 

676 

-      19 

„ 

12,829 

—      429 

8-6 

Mid.Joint  Com'tee 

,.    20 

6,902 

+    892 

,, 

124,016 

+   5,718 

Oldham— Ashton 

„    20 

1,261 

e     84 

^^ 

33,V54 

+   1.888 

9-i8 

Peterborough     . . 

„    20 

274 

-     1 

„ 

5,254 

+      311 

6-81 

Potteries  . . 

„    20 

4,178 

+  111 

1^ 

71,801 

—  1,266 

29 

Rothesay  . . 

„    20 

696 

-1-      46 

,j 

9,693 

-        8J 

2-76 

Southport 

„    20 

C8i 

+      22 

11,738 

—      3U7 

8-n 

8.  Metropolitan.. 

..    20 

1,737 

-     88 

,, 

32,613 

-  1,016 

Swansea   . . 

„    20 

2,417 

+      12 

„ 

43,916 

h        65 

i2-6 

Tynemouth 

„    2i) 

686 

—     IS 

,, 

9.901 

-      993 

3-76 

Weston-s-Mare  . . 

„    20 

600 

—     90 

6,264 

—  1,808 

8 

t  Worcester 

„    20 

R4B 

-     65 

11,888 

-     lU 

6-76 

Wrexham 

„    20 

251 

+      22 

4,346 

+      506 

Yorks.  Wool.  Diet. 

„    20 

2,269 

<•      85 

41,153 

+      9d3 

ii 

Miscellaneous    .. 

,.    20 

" 

Burnley 

„    28 

3,185 

-1-    4';6 

12  44 

Burton-on-Trent  .. 

„    29 

629 

—      26 

26 

7,172 

—     '418 

6-6 

Bury 

„    22 

2,745 

+    215 

25 

33,258 

+      683 

23-6 

Cardiff 

.,    21 

5,086 

+    521 

25 

61,889 

-  2,666 

17-85 

Chatham  and  Dlst. 

„     26 

1,8l6 

-t-        3 

89 

33,476 

-      868 

14-98 

Cork 

.,    26 

992 

—        6 

39 

18,938 

-     907 

9-89 

Croydon 

,.    20 

3,661 

-     60 

24 

46,308 

-  1,257 

11-6 

Darlington  . . 

„    28 

436 

-     12 

26 

6,875 

+        30 

4-87 

Darwen 

.,    27 

647 

+       24 

26 

7,316 

+      156 

4-86 

Dover 

„    21 

512 

-     87 

25 

6,735 

-      556 

4-7-. 

Dublm 

„    21 

11,460 

4-     440 

77,910 

-  9,417 

51-26 

East  Ham    . . 

„    28 

2,115 

-      60 

26 

27,921 

-      479 

7-87 

Exeter 

Glasgow 

„'   28 

89i640 

-i;750 

819,896 

-  6,'476 

98 

Hastings 

„    90 

2,623 

-      43 

-  2,4i8 

19-8 

Hull 

„    28 

6,836 

-H    201 

26 

75'624 

+      780 

13-6 

-i 

1  Ilkeston     ,. 

.,    26 

122 

-        8 

26 

2,867 

—      675 

'  Ipswich 

.,    31 

482 

—        4 

25 

12,070 

-      233 

ib'B 

f  Silmamook 

„    21 

169 

+        8 

18 

3,112 

—      219 

4-26 

Liancasbire  United 

„    25 

2,954 

-1-    209 

89 

52,488 

—      316 

89 

Leeds 

„    28 

16,097 

-1-    913 

21 

204.613 

+  6,199 

119-7 

Leicester     . . 

.,    2j 

6,811 

+    262 

39 

99,216 

+   3,934 

30 

Leith 

„    28 

1,884 

■1-      «8 

199 

13,971 

+      157 

a"j9 

Liverpool     . . 

„    21 

23,870 

+    604 

87? 

453,8.S4 

+  20,068 

117 

"i 

tL.0.0 

„    18 

80,158 

-6,855 

1,042,319 

—56,849 

141-1 

--6 

London  United     .. 

..    58 

12,679 

-    632 

248,318 

-13,";  25 

1  Lowestoft  . . 

„    58 

209 

-     20 

62 

10,728 

-      9a7 

8-'b 

Manchester 

.,    S8 

84,194 

-H.767 

26 

4S8  952 

+ 14,804 

106 

Newcastle   .. 

„    28 

8,825 

+    434 

113,849 

+   1,117 

81-8 

Newport 

.,    21 

1,423 

■{■      56 

25 

17,801 

—      696 

7-36 

Oldbam 

..    99 

4,116 

+    366 

27 

66,016 

+   2,992 

38 

Pontypridd  . . 

,.    28 

856 

+      40 

26 

10,18) 

-      70.'-. 

5-6 

Portsmouth . . 

16-76 

Preston 

„    25 

1,602 

-"39 

36 

21,963 

+     "958 

10 

Rotherbam  .. 

.,    26 

1,645 

+    181 

26? 

1S,T26 

+   1.170 

12 

Balford 

„    30 

10  033 

+    193 

2fi 

132,990 

+  2.926 

41 

ShefBeld      .. 

Oct.    1 

13,609 

+    792 

178,611 

+   |-,,215 

40 

Bontbampton        .. 
8onlhend-on-Be»  ,. 

Sept.  25 

2.691 

-      38 

25 

33,487 

-      156 

11 

,.    26 

1,818 

-H    134 

26 

28,681 

+  2,247 

7 

f 

t  South  Shield ■      .. 

,.    21 

684 

+      93 

25 

16.232 

-      139 

10-36 

Tyneslde      , . 

,.    26 

1,076 

■(-     126 

13 

6,453 

—      763 

11 

Wallasey 

„    29 

2,196 

+      19 

269 

30,859 

—      466 

8-72 

Walthamstow 

,.    28 

1,481 

—     13 

26 

20,2'23 

—      849 

9 

West  Ham.. 

.,    19 

6,111 

—    332 

24? 

65,912 

—  2,F47 

16-45 

i-'3 

Wolverhampton   .. 

,.    25 

2,026 

4-      88 

26 

26,46J 

+      337 

13-TB 

Gen.  London  Rly,.. 

„    28 

9,687 

+    163 

13 

67,189 

+      597 

6-78 

■5 

CitT  A  8.  Lon.  Rly, 
DabllD-Laoan  Rly. 

..    29 

5  671 

-    66J 

13 

86956 

-  2,976 

7-36 

,.    27 

3J4 

+        2 

13 

2  124 

-      137 

7 

,, 

G.N.  and  Oity  Bly. 

„    28 

2,687 

—     88 

13 

17,317 

-        40 

8-B 

L'pool  Overb'd  Rly, 

„    28 

3,262 

■t-    166 

13 

21,934 

+   1,801 

6-6 

Llandndno-Ool.  Bay 

„    27 

817 

+      12 

43-5 

14,566 

+      620 

6-6 

,, 

Lend.  Eleo.  By,  Co, 

„    28 

25,675 

+    180 

13 

157,675 

+  4,785 

9I'9E 

Mersey  Railway    . . 

„    28 

4,488 

+    346 

13 

20  817 

+  3,066 

4-B 

,, 

Metropolitan  Rly,.. 
Mel.  DiBtrlotRly... 

„    29 

83,861 

+    443 

13 

216,688 

+  6,467 

25-7i> 

,, 

,.    28 

34,707 

+  1,960 

IB 

164,476 

+  13,628 

36 

,, 

1  ^nglo-Aigentlne  . . 

„    23 

68,280 

■f  5,656 

89 

1,984,93 

+  72  811 

,, 

S  Auckland   ,.        .. 

Aug.  30 

18,602 

-12,884 

2 

40,460 

+  8,606 

31-1 

Bombay  (B,B,T,)  .. 

Sept.  9 

6,996 

■(■    849 

35 

107.047 

+  6,117 

,, 

JBrlebane    . . 
Brit,  Oolambi*  Bly, 

Aug. 

37,680 

-f  8,030 

8 

168,894 

-  6,126 

,, 

,, 

Oaloutta 

Sept.'ss 

8,'806 

+    818 

+  11,336 

,, 

Cape  Blectrlo  T,Ld. 

IKalgoorlle.W.A.,, 
g  Lisbon 
Madras 

Aug. 

B,isi 

86,687 

90-5 

•• 

Sept.' 16 

1,786 

-t-iie'sa 

28'.855 

+  8,i66 

HI 

'a 

SMontevldeo 

Aug. 

26,249 

-1-2,384 

io 

990,107 

+  89,884 

,, 

Perth  (W,A.) 

Sept.  27 

8,644 

-h    689 

72,816 

+ 10,298 

39 

*  Oompated  with  the  oorrenpondlog  period  of  1 

911.          t  One  week  only. 

J  iDoludei 

horM,  all 

am  and 

other  ra 

celpt 

i 

Ode  raoD 

b 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


EireLISH   ELECTRICITY   SUPPLY  AND  POWER   COMPIMES. 


BoarDemoQth  ft  Poole,  Ord.    . . 

Do.    «J%Pre( 

Do.    Booond  6  %  Prof. 

Do.    H  %  Dob.  Htook  . . 
Brompton  A  Kensington,  Ord... 

Do.    7%0um.  Pro! 

Central   Eleotrlo   Supply,  4  %l 

Guar.  Deb.  f 

Charing  Cross,  Went  End  &  Citjr 

Do.    It  %  Cum.  Prof 

Do.     "'City     Undertaking"! 
H  %  Cum.  Pref.  J 

Do.         Do.  4%  Dob 

Cbolsea,  Ord 

Do.    4)  %  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Dob 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4*%  Dob 

Do,    4}  %  Second  Deb. 
Edmondson's,  Ord 

Do.    6  %  Com.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Stock 

Share. 

(or 

. 

1011 

1(113. 

10 
10 

5t 

10 

« 

H 

stock 

*h 

H 

6 

in 

Ht 

6 

7 

7 

100 

4 

4 

6 

E 

Bt 

6 

<i 

*i 

5 

«i 

a 

100 

4 

1 

B 

B 

4t 

Stock 

M 

*ll 

10 

H 

61 

10 

H 

l> 

Stock 

5 

B 

100 

M 

44 

10 

« 

41 

10 

A 

H 

Stock 

*>l 

t\ 

Stock 

^ 

E 

Nil 

S 

Nil 

Nil 

100 

4* 

^ 

6 

« 

B 

E 

E 

100 

*ll 

H 

B 

9 

Closing 

Rise 

Present 

Quotations 

+  or 

TIeld 

Clc-t.  let. 

Fall 

P.O. 

ei.  d. 

9  —  10 
8-9 
10-  10 

B    2    4 
4  13    4 
B  11    7 

08  -100 

4  10    0 

r?! 

+  * 

+  i 

B    8    1 
4    0    0 

97-100 

4    0    0 

*i-  ^ 

4  13    0 

4-  4 

4  14    9 

8i-    4i 

B    6    0 

9i  —  96 

4    8    4 

4i-    e 

BOO 

98  -101 

4    9    1 

n  —  19 

_ 

-  t 

4    4    8 

Hi-  14 

4     5    9 

118  -IM 

4    3    0 

99  —109 

4    8    8 

llj—  12 

119-  in 

6    0    0 

4  19    0 

lOfi  -108 

4  a  4 

100  -108 

4    8    3 

^Bi" 

Nil 
Nil 

84-87 

B    8    6 

4^-    H^d 

6  17    1 

in-  6jxd 

4  17    7 

93-  95 

4  14    9 

7i-    8 

S  13    6 

Kensington  i  Knlgbtsbridge,  Old 

Do.    4%  Deb 

Kent  Eleo.  Power,  4)  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    .. 
Metropolitan         

Do.    4i%  Cum.  Pref 

Do.    4(  %  First  Mort.  Dob.  . . 

Do.    8}  %  Mort.  Deb 

Midland  Electric  Corporation  1 

41  %  First  Mort.  Deb.  1 

Nowoastlo-on-Tyne  6  %  Prof.,  I 

Non-Cam.  J 

North  Metropolitan  Power  Sop- ) 

ply,  6  %  Mortgages  (Red.) ) 

Netting    HUl,   8  %  Non-Cum.  1 

Pref. ; 

Oxford  

Bt.  James'  and  Pall  Mall,  Ord, 

Do.    7%  Pref 

Do.    Bi%Deb 

Bmlthfleld  Markets,  Ord. 
Boatb  London,  Ord 

Do.    E  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do,    6%  Cam.  Pref 

Do.    4i  %  First  Mort.  Deb. . . 
Westminster,  Ord. 

Do.    4i%0nm.Pref 


Closing 

Quotations 

Oct.  l8t. 


RlBe 
+  or 
Fall 


7»-  S 
90'—  93 
78  —  83 

18-  2J 
*i-  H 

90  —  98 
33-  44 
4i-     49 


97J-  99i 

*i-  4  J 

101  —104 


COLONIAL  AND  FOREieN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Oaloutta,  Ord 

flo.    5  %  Pref 

Calgary  Power,  Ist  Mori.  Bds. 
Canadian  Oen.  El.  Com. 

Do.    7%  Pref.    .... 
Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Eleo.Lt.andP.  ofCochabamba,  1 

6  %  Bonds  ; 

Eleo.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb. ) 

Eleo.   Dot.  Ontario,   B    %    Ist  I 

Mort.  Bonds  f 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5%  Q,  Bs. 

Madras,  Ord.          

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do,    E  %  let  Mort.  Qold  Bds. 


E 

6 

n 

E 

8* 

A 

100 

E 

B 

8100 

7 

7 

$100 

1 

7 

3 

7 

100 

5 

5 

100 

6 

6 

100 

S 

E 

«E0O 

E 

6 

10/. 

Nil 

1 

« 

3 

(600 

B 

E 

6 

Nil 

100 

5 

B 

6 

B 

sioo 

4 

41 

$100 

7 

7 

6 

B 

its-    6A 


118  -118  xd 
118  -132  xd 

J-    1 
94  —  97  xd 


81  —  64 
95i-  97J 

104  -106 

14-  a 

102  —105 
87  —  89 
94-97 

108  —111 
944-  964 


S    4    4 

6    6    8 

4  16    5 

6    8    1 

6  18    8 

E  14    9 

+A 

3  0    0 
6    3    1 
6    7    8 
B  19    1 

5    3    7 

Nil 
8    6    0 

4  14    4 

4  is  s 

5  13     4 
4     3    6 

-1 

6    6    2 

5     8    8 

1  Monterey  Rly.  Light  ft  Power, 
6  %  Ist  Mort.  Deb, 
Montreal,  Lt.,  H.  and  Power  . 
Northern,  Lt..  Power  and  Coal,  1 
6%  Ist  Mort.  Bonds/ 

River  Plate,  Ord 

Do.    6  %  NonCum.  Pref. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  4}  ' 

1st  Mort.  Del 

Shawinigan  Water,  Capital 

Do.    6%Con.lHtMort. Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  4*  %  Deb. 
Vera  Crux  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref.  . . 
West  Kootenay  Power  and  Lt.,  I 
1st  Mort.  6  %  Qold  j 


$100  8 
8500  6 
Stock     10 


UJd, 


240  —260 
109  —114 
102  —104 
99  —101 
162  —156 

+  rt« 

108  —no 

104  —106 

994—1014 

94  —  97 

§4—  lA 

IC3  —105 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amuon  Telegraph 

Do.    6  %  Deb.  Bed 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  6  %  \ 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  BpaniBb  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do,    84%  Prof.  Stock.. 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  ] 
Olobe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph  . . 
Indo-European  Telegraph  , . 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    7  %  Cum.  Partio.  Pref. 


10 

4 

Stock 

6 

E 

8100 

B 

Ht 

$1000 

4 

4 

Stock 

H 

3 

Do. 

6 

H 

Do. 

30/- 

100 

6 

B 

6 

7 

8 

Stock 

4 

4 

10 

6 

10 

10 

10 

6 

4 

4t 

6 

111 

III 

10 

6 

4 

100 

44 

44 

Stock 

7 

7t 

Do. 

84 

34 

Do. 

4 

4 

10 

7 

7t 

Stock 

4 

4 

96 

4 

4 

10 

A 

fit 

10 

6 

3 

10 

18 

IH 

36 

13 

8100 

5 

6t 

$100 

1 
1 

4 

20 
17 

4 

7i-    7i 

5    8    8 

96  -  98 

6    3    0 

147  -149 

— 

6    7    5 

934—  954 

4    3    9 

68  -  70 

5    7    2 
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6    4  10 

26|-  26J 

6  116 

102  —104 

4  16    3 

7  -    7J 

4    8  11 

B2  —  e4i  xd 

4  14    8 

9  —  10 

6  14    3 
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8—    3   xd 

H 

^ 

6    6    8 

6  —    7xd 

7    2  ID 
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6    5    0 
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7a  —  80 
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IBS-  13g 
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3  19    8 
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12J-  IS+xd 
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6    3    6 
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44-    4 

4    1     1 

-i 

3  17    8 

Monte  Video  Telephone,  Ord. .. 

Do.    6%  Pref 

National  Telephone  Def. 

New  York  Telep.,44%Gen.  Ends. 

Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacifio  and  European  Tel.,  4  %  I 
Quar.  Debs.  J 

Router's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %   Debs.,  I   to   1,6001 

guar,  by  Braz.  Sub.  Tel.  J 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  3nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 
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6 

6 

10 

7 
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4 
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13-     IJ 
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96  —  99 
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'  Unless  otherwise  staled,  all  shares  ue  folly  paid. 


Paid  in  deferred  interest  warrants.  t  Interim  Dividend. 


.  in  Funded  Dividend  Certs. 
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SHARE    LIST    OP    ELECTRICAL    COmTANlES.-iContinved.) 

ELECTBIC  RAILWAYS   AND   TRAMWAYS.— HOME. 


KAMB. 


Do. 


Bath  Trams,  Pref.  Ord 

Do.    6%Pref 

Do.    44  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     .. 

Do,        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

7%Non-Cum.  Pr'f. 
B%Perp.  Deb.      .. 

Do.  ii  %  2nd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  ft  South  London,  Ord, 

Do.    6  %  Pref.,  1891    . . 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
HastingB  Trams,  6  %  Pref, 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lanoaehire  United,  5  %  Deb.  . . 
London  Eleo.  Eailw'ys.*  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do,    4%  Deb 
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44 

4 

4 

fi 
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4 

4 
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4 

4 
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+  or 
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P.O. 

£  s.  d. 

^     ft 

NU 
6    8    1 

76  —  81  xd 

6  11     1 

12  —  14 

6—8 

1 

89  —  99 

6  10    5   1 

89  —  42 

41 

95J— 98Jxa 

6  16: 

80  —  84 

6    7    2 

78  —  80 

+  1 

3  15    0 

84  —  80 

4  13    0 

77  —  79 

2  10    8 

100  —102 

3  18    5 

41J-  42i 

+  2 

3    3    6 

107  —109 

41 

4  11     9 

105  —107 

41 

4  13    6 

104  —106 

41 

4  14     4 

103  -105 

41 

4  16     3 

99  —101 

8  19    3  ; 

12  -  13 

4  12     4 

li-    2i 

NU 

1-  1 

8    0    0 

69  —  74  xd 

6    1    7 

2i-  ai 

4  11    0 

77  —  82 

+  2 

4  17    7 

81-83 

6    0    6 

95  —  97 

4    2    6 

Bi-    61 

+  1J 

72  —  76 

41 

6    5    3 

NAMB, 


Metropolitan  Railway  Oonsol. . . 

Do.    Surplus  Lands    . . 

Do,    31%  Deb 

Do.    8i  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do,    4%  Deb 

Do.    4%  Prior  Lien    .. 

Do.    4i%  First  Pref 

Do.    8|%Gtd 

Metropolitan  Eleo.  Trams,  Ord, 

Do.    Def 

Do.    6  %  Pref 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do,    6%  Pref 

Do,    4J  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.     "A" 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord, 

Do.    6%  Pref 

Do,    4i%Deb 


Closing 

Quotations 

Oct.  1st. 


604—  fi 


Nil       40J—  41i 


99  —101 

89-  91 

75  —  77 

lA-   lA 
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oi^Iioo*^ 

974— lOOjxd 

,^4' 

4i-     44 

-4 

99-101 

on  —  92 

—  1 

PJ 

ELECTRICAL   RAILWAYS   AKD   TRAMWAYS.— COLONIAL  AKB  FOREIGN. 


Anglo-Arg,  Trams,  Ist  Pref,     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    B%Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  4  Trams,  Pref. 

Do.    44%  Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord, 

Do.    6%  Pref 

Do.    44  %  Deb 

B.  Columbia  Eleo.  Rly.,  Def,    . . 

Do,    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  Ist  Mort.  Deb. 

Do.    44  %  Vanoouver  Deb.    . , 

Do.    4}%  Con.  Deb 

Oalootta  Trams,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

Cape  Electric  Trams 

City  BuenoB  Aires  Trams  (19W) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlie  Eleo.  Trams  .. 

Do.    6  %  A  Deb 

Do.    6%BDeb 
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4  14    9 
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4   4 

6     3     3 

4  13    0 

4    7    0 

42 

5     6     3 

4  16    0 

41 

4  10    1 

4     7  10 

+  i 

4    6     0 
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+  i 
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4  16    6 
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4  '6  11 

4  18    01; 

6    I    0   1 

4  17    1 

NU 

6  10    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord, 

Do,    6  %  Pref 

Do.    6  %  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  . . 
ManaOB  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    .. 

Do.    6  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    Ist  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P,     . . 

Do.    5%  Ist  Deb 

Singapore  Trams,  B  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb, 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 
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41 

1004—1024 
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98  -100 
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74  —    7J 

5  —    64 

1004-1024 

14-   11 

99—102 

6i-    61 

97  —  99 

160  —165 
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103  —104 

1014—1024 

260  -290 
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1044-1064 

83  —  86  xd 

414 

96  —  98 

.1^^ 

101  -101 

1014-1034 

MAJOJFACTURIKe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  WUoox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Eelsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref,    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush, 7%Pref 

Do.    5  %  Prior  Lien  Deb.     . . 

Do.    44%Deb 

Do.    44  %  Second  Deb, 
Oallender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 
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2/.  -3/. 
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85  —  40 
101—  11 

99J— 1014 
3i|-  3}g 
103  —1(16 


8    0    0 

7    7    8 

+^ 

4    1    6 

3  16  10 

6     4     2 

5  13    8 

6    7    0 

4  14    1 

4    6    7 

4  13    9 

NU 

6    7    0 

6  14    3 

NU        1 

Nil        '. 

NU        i 

6    6    0] 

8    3    8 

U    6    0 

6  16    4 

4  17    7 

4    8    8 

5    1    7 

41 

4    5    0 

Crompton  &  Co 

Do.    Deb 

Diok,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do,    fully  paid  . . 

Do.    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb...        .; 
(^neral  Electric,  Pref.  . . 

Do.    Deb 

HeiUey's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  6,  &  T,    . . 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do,    Pref 

Do,    Deb 


4-     i 

66-66 

P  4 
97  —100 

+  A 

1^2^ 

64-68 

72  —  75  xd 

i-    1 

1|—    3 

7I-    8 

92  —  94 

10  —  11 

90  -  95xd 

121—  13 

4|-    6 

102  -104 

114-  12* 

94-104 

34  —  36 

98-100 

I"     1* 

68-60 

'  OnlesB  oUtetwlse  etated,  tU  abuea  ue  folly  paid,     {  Inleiim  dividend. 


Bank  rate  of  Discount  4  per  cent.    August  29th,  1912. 
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METAL    MARKET. 
Fluctuations  In  S(i>lcniber. 


SPELTER    (G.O.B's.). 
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SEPT.2   3    4    5   6   '.I  HI  1 1  12  l;Uil  1  7  IMH202:1242o26273u 


"~i — I — I — TT   I   I   r~ 


IRON. 

.SepT.2   3   4   5   6   9  1(11112131017181920232425262730 


/'' 

\__ 



^ 

_^ 

^ 

4 

^ 

/ 

_ 

/ 

" 

r 

SCu.v,^ 

^ 

_J, 

1     1 

1  1  i^  1 

n 

/ 

* 

V 

_ 

_ 

J 



^ 

X 

N 

/ 

^ 

^ 

" 

TIN. 

SEPT.2   3   4   6  6   9  1011121316171S1920232425262730 
£233 


COPPER    (G.M.B's.). 

Sepi  2   3    4   5   6   9  10111213iei718192023'2425262730 
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Battery   Connectors.  —  The    Crown   Woven  Wire 

Brush  Co."  of  Salem,  IMass.,  desires  to  receive  from  firms  and  others 
manufacturing  battery  connectors,  samples  and  prices  of  their 
products.  I 


A    NEW    TYPE    or    INSULATOR. 


Tklepiionk  and  teleeraph  entrinecrs  are  painfally  aware  of  the 
troubles  which  arise  in  the  use  of  the  ordinary  porcelain  insulators, 
and  it  is  therefore  oseful  to  draw  attention  to  a  new  type  of  insu- 
lator which  has  been  developed  by  the  Minerallac  Electric  Co., 
of  Chicago.  This  insulator  is  a  non-breakable  combination  of 
insulator  and  pin  in  one  piece,  beinsf  turned  out  of  a  solid  piece 
of  wood  which  is  then  specially  treated.  This  construction,  by 
eliminatinir  the  joint  between  the  insulator  and  the  supporting 
eection,  renders  the  natural  touifhness  of  the  specially  selected  wood 
available  to  resist  the  mechanical  line  stresses.  Moreover,  the 
absence  of  the  joint  prevents  any  moisture  from  creeping  between 
the  pin  and  the  insulator.  In  the  ordinary  types,  such  creeping 
frequently  results  in  swelling  of  the  untreated  wood  of  the  pin  and 
cracking  of  the  glass  or  porcelain  of  the  insulator.  The  strength  of 
the  wood  is  increased  by  the  procens  of  impre^'nation  which  is  used, 
the  compound  used  serving  as  a  cement. 

Insulators  made  of  materal  similar  to  that  now  used  m  this 
design  have  been  in  steady  service  for  eight  years  on  high-tension 
work,  and  it  is  claimed  that  they  stand  applied  voltages  of  33,000 
without  showing  any  deterioration  in  insulating  qualities.  The 
insulation  resistance  is  stated  at  approximately  1,300,0110,000 
megohms  per  inch  cube,  and  the  dielectric;  strength  as  1,000  volts  per 
mil  at  20  mils  thickness.  Another  advantage  which  is  claimed  is 
that  inasmuch  as  wood  is  a  poor  conductor  of  heat,  moisture  will 
not  condense  upon  the  surface  of  the  insulator  as  it  does  upon  glass 
or  porcelain  The  coldness  of  glass  or  porcelain  causes  a  very  rapid 
colleotinn  of  moisture  in  a  fcg  or  mist.  Moreover,  the  oily  surface 
which  is  always  found  with  this  impregnated  form  of  wood 
insulator  prevents  the  collection  of  water  or  moisture  in  a  con- 
tinuous film  during  rains,  while  the  glass  or  porcelain  insulator  wUI 
often  have  a  thin  film  of  water  over  the  entire  surface,  causing 
rapid  leakage  or  breakdown. 

Instead  of  carrying  insulators  up  the  pole  and  screwing  them  on 
by  hand  as  in  the  case  of  glass  or  porcelain,  it  is  possible  to  put 
the  complete  installation  on  the  cross-arm  before  distribution  along 
the  line  The  weight  of  the  wooden  pin  is  about  one-third  that  of 
a  glass  insulation  pin,  while  wooden  insulators  can  be  installed  with 
a  hammer  and  do  not  break  even  it  they  are  dropped  to  the  ground 
from  the  height  of  the  cross-arm.  „  .       ,  ,.  j 

From  the  point  of  view  of  maintenance,  the  cost  of  insulators  and 
replacement  of  broken  ones  is  insignificant  compared  with  the  ex- 
pensive time  and  transportation  of  the  lineman  making  the  repairs. 
Insulator  repairs  at  the  present  time  constitute  the  greatest  item 
of  expense  in  overhead  line  work.  With  glass  or  porcelain  in- 
sulators, the  contracting  of  the  tie  wire  is  sometimes  sufficient  to 
break  off  the  top  of  the  insulator,  while  the  presence  of  water 
causes  swelling  of  the  untreated  pin.  Another  cause  for  lineman  s 
service  is  one  short  pole  between  two  taller  poles  :  a  change  of 
temperature  will  cause  the  tightening  of  the  line,  the  insulators 
bein"  pulled  from  their  pins  and  suspended  in  the  air.  A  slight 
wind  wUl  then  cause  a  short-circuit,  which  may  require  hours  to 

overcome.  ,    ,  .     .  j  u      „„ 

With  the  new  insulator  here  described,  any  strain  caused  by  con- 
traction of  the  tie-wire,  or  upward  pull  caused  by  poles  setting  and 
the  line  tightening,  can  be  withstood,  while  the  compound  with 
which  the  insnlator  is  impregnated  is,  in  addition  to  being  a  good 
insulator,  an  excellent  preservative  as  well.  It  renders  the  wood 
waterproof,  and,  under  ordinary  conditions  of  use,  it  is  claimed  that 
such  insulators  should  have  a  life  of  approximately  30  years  it, 
therefore,  appears  that  the  only  person  who  will  view  the  advent 
of  this  new  insulator  with  regret,  is  the  small  boy  who  at  present 
utilises  the  glass  or  porcelain  insulator  as  a  convenient  target  tor 
stone  throwing. 


ElectrolTtic    Coitper  in  Norway.— H.M.  Consul  at 

Christiania  (Mr.  E.  F.  Gray)  reports  a  Press  announcement  to  the 
effect  that  the  past  12  months  has  witnessed  the  erection,  at  Aamdal, 
of  the  first  copper  works  to  produce  pure  copper  on  the  spot  where 
the  ore  is  mined,  by  M.  Hybinette's  process  of  extraction,  during 
which  the  copper  is  elutriated  from  the  ore  by  weak  sulphuric  acid 
and  precipitated  from  the  solution  to  pure  copper  by  the  help  ot 
electricity.  The  works  wUl  probably  increase  their  production  in 
the  coming  year  to  3  tons  of  metallic  copper  per  diem.  The  satis- 
factory results  at  Aamdal,  and  experiments  with  the  so-called 
'■  kisafbrand,"  or  pyrites  burnings,  from  the  Orkla  Mine— one  ot 
the  largest  Norwegian  copper  and  sulphuric  mines— have  brought 
into  prominence  the  possibilities  of  a  new  Norwegian  indnstry. 
Owing  to  the  want  of  suitable  Norwegian  copper  works,  the  UrKia 
and  Snlitjelma  Mines,  in  both  of  which  foreign  capital  is  largely 
interested,  have  hitherto  exported  their  copper  sulphur  pyrites  to 
Germany  and  Helsingborg,  respectively,  to  have  the  <:0PP«'  «^- 
tracted  there.  It  now,  however,  appears  likely  that  the  Hybmette 
companies  will  receive  the  necessary  support  from  Norwegian 
cellulose  and  other  manufacturers  interested  m  the  consumption  of 
sulphur,  to  enable  them  to  take  over  this  industry.— .Board  ,-/ 
Trade  Journal. 

Australian  Tariflfs.  ~  The  Australian  Commonwealth 
Customs  authorities  have  lately  given  a  decision  to  the  effect  that 
"  electrical  appliances,  &c„  battery  ceUs  iniported  with  and  for  tele^ 
Dhonio  wall  or  table  sets,"  are  to  be  classified  under  No.  178  (D)  of 
the  tariff,  the  duty  being  17J  per  cent,  ad  valorem  on  foreign 
goods  and  10  per  cent,  on  British  productions. 
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AGRICULTURAL      APPLICATIONS      OF 
ELECTRICITY. 


By  Wm.  MANKTELOW. 


Apart  from  electroculture — or  the  direct  application  of 
electric  currents  or  discharges  to  growing  crops — a  science 
which  is  not  yet  out  of  its  experimental  stages,  electricity  is 
now  employed  to  replace  manual  labour  in  the  preparation  of 
cattle  food,  thrashing  cereals,  and  in  irrigation  and  general 
pumping  work.  Very  little  reliable  data  is  available  con- 
cerning the  energy  requirements  and  the  average  annual 
energy  consumption  of  agricultural  machinery,  hence  special 
interest  attaches  to  a  paper  recently  presented  by  M.  P. 
Lecler  to  the  Coinite  Technique  du  Syndicat  Professionel  des 

TABLE  I.— Capacity  and  Energy  Consumption  of 
Agricultural  Machinery. 


Kg.  of 

Watt-boars 

Apparatus, 

material 
handled 

Watt-honrs 
per  hour. 

lOolkg. 

per  boar. 

treated. 

Grinding  fattening  food 

2,000-2,500 

2,600 

126 

„         fresh  bones 

13 

150 

2,000 

„        oil  cake       

650 

750 

150 

Crushing  oats 

16 

200 

1,000 

„         maize           

50 

200 

400 

Flatting  oats    ...         

400 

110 

275 

Mill  type  crusher  (oats) 

50 

300 

600 

(barley)       

250 

1,800 

750 

Beetroot  cutter  (with  cleaner) 

1,800 

460-500 

25 

Chaflt  cutter      

400 

1,000 

300-400 

Dairy  (per  100  quarts  of  milk) 

— 



285-570 

Agricultural  mill       

70 

1,600-1,800 

2,500 

Sorter    

120 

— 

20 

Winnower        

600 

— 

50 

Usines  d'Electricite.  The  author  has  collected  useful  figures 
from  a  number  of  farms  in  which  electric  driving  is  actually 
employed  ;  thence  he  derives  factors  of  interest  to  central 
station  engineers,  and  considers  means  whereby  agricultural 
loads  can  be  increased  in  extent  and  made  as  favourable  as 
possible  to  the  supply  authority. 

In  many  cases  agricultural  machinery,  designed  for  hand 
operation,  is  converted  to  electrical  driving  by  the  mere 
attachment  of  an  electric  motor  and  the  necessary  gearing. 
The  performance  of  such  a  machine  is  generally  much  less 
satisfactory  than  that  of  a  machine  primarily  designed  for 
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Fig.  1. 

electric  driving.  An  apparent  exception  is  to  be  found  in 
thrashing  machines.  Old-fashioned  thrashers  converted  to 
electric  driving  by  the  installation  of  a  2  or  3  H.p.-motor 
require  from  0"15  to  0'25  unit  per  cwt.  of  grain,  wliereas 
a  thrasher  specially  designed  for  electric  driving,  and  fitted 
with  a  10-H.p.  motor,  requires  0"25  to  0'5  unit  per  cwt.  It 


is  only  fair  to  note,  however,  that  the  latter  apparatus  has  a 
much  more  complete  arrangement  for  cleaning  the  grain. 
Apart  from  the  humidity  and  general  quality  of  the  grain 
(both  of  which  factors  greatly  influence  the  energy  con- 
sumption during  thrashing),  the  degree  of  attention  in 
handling  the  machine  greatly  affects  its  performance.  The 
light  load  demand  of  a  thrasher  is  generally  over  80  per 
cent,  of  the  full  load  demand,  and  any  inattention  in  feeding 
at  once  increases  the  average  consumption  per  cwt.  of 
delivery. 

To  cite  only  one  further  instance  of  the  uncertainty 
attached  to  the  power  requirements  of  agricultural  machinery, 
it  may  be  pointed  out  that  the  demand  of  cylindrical  grinders 
and  crushers  may  rise  to  five  times  the  normal  or  higher  if 
the  gap  between  the  cylinders  is  set  slightly  too  small. 

Under  these  limitations  as  to  accuracy,  Table  I  shows  the 
average  energy  consumption,  including  transmission  and  other 
losses,  of  various  classes  and  sizes  of  agricultural  machines. 
Better  results  could  probably  be  obtained  in  specially 
designed  apparatus,  and  it  must  be  noted  that  the  figures 
here  and  hereafter  are  based  on  a  comparatively  small  number 
of  cases. 

Table  II  refers  to  a  number  of  small  farms,  and  shows 
the  total  motor  horse-power  installed  and  the  average  annual 
consumption  for  power  and  lighting,  the  machinery  driven 
in  the  various  cases  being  shown  in  column  1.  Fig.  1  refers 
to  a  620-acre  farm,  and  represents  monthly  variations  in 
power,  lighting  and  total  demand. 

From  the  limited  data  avaOable,  it  appears  that  small 
farms  using  such  electrically-driven  machines  as  are  at 
present  in  fairly  common  use,  consume  an  average  of  about 
X  KW.-honrs  per  acre  per  annum.  In  large  farms  the 
corresponding  figure  appears  to  be  5  KW.-hours  per  acre 
per  annum.  These  figures  are,  according  to  the  author,  less 
than  half  those  generally  adopted  in  Grermany. 

The  ratio  of  the  energy  consumption  to  the  K\v.  capacity 
of  the  installation  (taken  over  daily,  monthly  or  annual 
periods),  may  be  regarded  as  a  "  factor  of  utilisation  "  u. 
The  ratio  of  the  energy  consumption  for  power  to  that  for 
lighting  purposes  may  be  denoted  by  k,   and  enables  an 

TABLE  IL — H.P.  Installed  and  Amount  and  Distribution 
OP  Annual   Power  Consumption  on  Small  Farms, 


Total  H.P. 

Annnal  Kw.-hra.  for 

Coefficients  of 

■ 

motors 

comparison. 

installed. 

Power, 

Light. 

Total. 

K= 

n  = 

(P) 

(r/L) 

(F/P) 

Grain  sorter        

1 

48-3 

75-2 

123-5 

0-64 

48 

Separator  and  chum     ... 

0-5 

34-0 

523 

86-3 

0-65 

68 

Ditto 

05 

75-7 

95-7 

171-4 

079 

151 

Separator  and  lye  washer 

1 

1227 

106-3 

229-0 

1-15 

123 

Ditto 

1-5 

248-3 

135-3 

383-6 

1-84 

165 

Chaff  and  root  cutters  ... 

1 

411 

1311 

172-2 

0-32 

41 

Ditto 

1 

37-8 

99-3 

1371 

0-38 

38 

Kneading  trough  and  root 

cutter 

0-5 

99-3 

113-5 

202-8 

0-81 

199 

Grain  crusher     

4 

223-0 

53-6 

276-6 

4-17 

56 

Thrasher 

3-5 

253'5 

92-8 

346-3 

2-74 

72 

Trasher  and  lye  \va8her  • 

4 

333-2 

970 

430-2 

3-45 

82 

Thrasher 

4 

350-2 

99-2 

449-4 

3-53 

86 

Thrasher,     chaff     cutter 

and  root  cutter 

4-5 

506-6 

139-8 

646-4 

3-6I 

112 

approximate  estimate  of  the  power  load  which  may  be 
expected  in  agricultural  areas  where  electric  lighting  is 
already  in  vogue.  Further,  the  factor  k  provides  a  basis  on 
which  to  design  a  sliding  tariff  scale. 

The  energy  consumption  of  agricultural  machinery  varies 
greatly  with  the  season  ;  as  a  rule,  it  is  low  during  the 
summer  and  high  during  the  winter  months.  As  shown  by 
Table  II  the  coefficient  of  utilisation  is  very  variable  but 
always  low  ;  its  values  in  the  cases  dealt  with,  range  from 
38  to  200  KW.-hours  per  kw.  The  season  at  which 
demands  have  to  be  supplied  is  also  very  variable,  so  that  of 
two  loads,  even  having  the  same  coefficient  u,  one  may  be 
favourable  and  the  other  unfavourable  from  the  supply 
station  standpoint.  This  is  well  shown  by  figs.  2  and  3, 
from  which  it  appears  that  u  for  dairies  is  fairly  uniform 
throughout  the  year,  except  in  very  large  dairies  where  the 
summer  increase  in  the  volume  of  milk  dealt  with  and  the 
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necessity    for    refrigerators,    &c.,    involve    an   appreciable 
summer  peak. 

Machinery  for  the  preparation  of  cattle  food  is  chiefly 
required  durina;  the  winter  months ;  prain  crushers  are 
chiefly  worked  from  August  to  January,  and  root  and  chaff- 
cutters  from  January  to  April.  The  value  of  a  thrashing 
machine  load  to  the  central  station  varies  with  the  policy 
adopted  by  farmers  in  the  district.  If  thrashing  is  per- 
formed immediately  after  the  harvest  a  high  steady  day  load  is 


JAN   FEB.  MAR.  APRIL  MAY  JUNE  JULY  AUG.  SEPT.  OCT   NOV.  DEC. 
MONTH  OF  YEAR. 

Fio.  2. — A,  DAiKiEii ;  B,  Chaff  and  Root  Ccttebm  ; 
C,  Crushers. 

obtained  in  August.  If,  however,  a  small  thrashing  machine 
is  used  in  the  farm  buildings  at  odd  times  during  the  winter, 
it  is  generally  used  in  bad  weather  and  during  winter  even- 
ings ;  it  will  then  offer  a  most  unfavourable  load  curve. 
Pig.  8,  the  average  for  four  farms,  shows  the  average  result 
of  both  styles  of  working.  Dairy  demand  is  invariably  a 
day  load  ;  root,  grain  and  chaff  machines  are  not  tempting 
to  the  central  station. 

Cheap  supply  is  essential  if  electricity  is  to  be  freely  em- 
ployed on  farms,  but  the  tariff  adopted  should  certainly 
encourage  day  working  during  summer  months  in  order  to 
counteract  as  far  as  ptissible  the  natural  tendency  to  perform 
indoor  power  work  during  the  winter  and  in  bad  weather 
and  after  dusk.       O.wing  to  the  fact  that  outdoor  work  is 


'^     O 


j^A 

- 

<ILOW 

ATT-H 

}URS 

PER 

HP    / 

e 

=  RAT 

0      PC 

WER/ 

.lOHTI 

NG     \\ 

1% 
U 

1 

^ 

/> 

\ 

h 

y 

1 

\ 

Y 

/ 

/ 

f 

-\ 

■^ 

V. 

;an~" 

. 

—    •• 

A 

/ 

■•  — 

B 

\ 

B 

r 

_ .  . 

s'.  - 

**T 

/ 

MEA 

N     B 

— 

"7. 

"\i/ 

\ 

JAN.     FEB.     MAR.  APRIL  MAY     JUNE    JULY  AUG.  SEPT.   OCT.     NOV.     DEC. 
MONTH     OF     YEAR 

Fig.  3. — Threshing  Machines. 

practically  at  a  standstill  during  November,  December  and 
February,  it  is  a  moot  point  whether  a  tariff  can  be  designed 
which  will  have  the  desired  effect. 

The  ratio  of  the  power  to  the  lighting  consumption  varies 
with  the  size  of  the  farm,  being  less  than  one  for  small  con- 
cerns and  from  five  to  six  for  large  farms. 

Typical  values  are  shown  in  Table  II  and  figs.  1,  3.  The 
numerical  value  of  K  is  roughly  equal  to  h.p.  of  motors  in- 
stalled up  to  5  H.p.  The  power  consumption  naturally 
becomes  relatively  greater  the  larger  the  farm,  in  fact,  it 
may  be  taken  as  roughly  proportional  to  the  area  of  the 
farm,  whereas  the  lighting  consumption  is  made  up  of  an 
approximately  C9nBtant  quantity  (for  the  lighting  of   the 


farm  house  and  outbuildings),  and  an  ad  litional  quantity 
varying  with  the  size  of  the  f.irra  and  covering  such  lighting 
requirements  as  vary  with  the  latter. 

It  is  obvious  that  in  the  near  future  the  power  demand 
on  farms  employing  electric  driving  will  be  quite  pre- 
ponderant ;  for  instance,  an  electric  plough  requires 
lO'fj  —  12%5  watt-hours  per  cb.  yard  of  soU  worked  so  that 
this  demand  alone,  where  present,  would  quite  swamp  the 
lighting  load. 

The  present  subject  is  of  vital  importance  to  agriculturists 
(as  offering  a  solution  to  the  present  shortage  of  farm  labour)  ; 
to  central  stations  (as  offering  a  valuable  increase  in  day 
load) ;  and  to  electrical  and  agricultural  manufacturers.  It 
is  highly  desirable  that  a  systematic  collection  of  practical 
data  should  be  commenced  in  as  many  districts  as  possible 
in  order  to  provide  reliable  information  as  to  design  of 
apparatus,  tariffs  and  as  a  guide  to  the  policy  of  all  parties 
concerned. 


BUYING    DEPARTMENTS. 


By  a.  traveller. 


A  i.iTTi.E  consideration  will  prove  that  a  few  notes  on  the 
above  subject  may  be  valuable.  As  much  profit  can  be 
made  and  business  extended  by  good  buying  as  by  smart 
selling.  Yet,  as  a  rule,  how  little  attention  is  given  to  the 
former  as  compared  with  the  latter  I 

We  will  commence  with  the  office  or  works  entrance.  .Vll 
too  prevalent  is  the  small  counter  across  a  narrow  passage  or 
the  still  smaller  window  marked  "  Inquiries."  Where  such 
an  approach  is  permitted,  it  is  safe  to  hazard  that  the  indi- 
vidual who  will  attend  to  you  is  a  diminutive  office  boy,  who, 
in  a  shrill  voice,  asks  you  what  you  want,  or  throws  in  front 
of  you  a  slip  of  paper,  on  which  you  are  to  write  your 
business.  If  you  are  personally  unknown  to  the  buyer,  the 
betting  is  ten  to  one  against  an  interview. 

As  this  procedure  is  equally  applicable  to  any  visitor — 
customer  or  otherwise — it  is  almost  unbelievable  that  it 
should  be  allowed  to  continue  in  a  single  instance.  It  is 
unbusinesslike,  irritating,  and  leads  to  much  delay. 

Almost  as  bad  as  the  youthful  guardian  of  the  portals  is 
the  commissionaire  or  lady  typist.  Although  invariably  these 
good  people  are  polite  and  eager  to  assist  you,  yet,  for  one, 
my  heart  drops  when  I  observe  that  my  business  has  to  filter 
through  the  brain  of  either  of  these  worthies. 

The  remedy  is  simple,  and  the  slight  additional  cost  would 
be  soon  recouped  by  the  time  saved  and  the  better  conduct 
of  business.  Appoint  a  man  of  discretion,  with  a  good 
experience  of  the  particular  office,  whose  duty  it  would  be 
to  interview  visitors  and  to  inform  travellers  either  who  to 
see,  or  that  there  was  no  prospect  of  business  being  done  in 
their  line. 

Whilst  in  many  firms  the  selling  side  of  the  business  is 
elaborately  organised  and  conducted  by  high-salaried  officials, 
yet  the  buying  is  greatly  neglected  and  proceeds  on  the 
most  casual  lines  ;  the  actual  placing  of  the  orders  being 
frequently  left  to  a  junior  with  other  work  to  do.  The 
result  is  that  there  is  no  system  or  economy  shown,  and  the 
young  buyer  is  open  to  the  influence  of  an  affable  or,  may  be, 
generous  traveller. 

Due  to  the  excellent  management,  and  the  very  keen  com- 
petition, the  business  organisation  of  the  large  West  End 
shops  is  the  most  highly  developed  of  any.  In  these  estab- 
lishments the  buyer  is  one  of  the  highest  paid  of  the  staff. 
Certain  hours  are  purposely  set  aside  to  interview  travellers, 
who  are  therefore  sure  of  at  least  an  interested  hearing. 

Many  firms  may  consider  themselves  more  than  sufficiently 
looked  after  by  travellers,  perhaps  unduly  bothered  by  them. 
If  this  is  so  it  is  to  a  great  extent  their  own  fault.  It  is  a 
common  occurrence  for  a  representative  in  a  special  line — 
say,  lamps  or  cables — to  call  on  a  firm,  only  to  be  put  off 
being  seen  by  some  excuse.  He  naturally  calls  again  and 
again,  with  the  same  result  each  time.  One  day  he  happens 
to  see  the  buyer  and  learns  that  the  firm  has  a  contract  for 
these  goods.      If  the   traveller  were  informed  of    this  at 
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first,  he  would  not  be  fool  enongh  to  waste  hia  time  by  calling 
again. 

Gas  companies  are  putting  up  a  good  fight  for  continuation, 
which,  with  the  internal  competition  in  the  electrical  trade, 
will  compel  an  overhaul  to  be  made  of  the  selling  and  buying 
organisation  and  systems.  AVheu  that  has  been  done, 
travellers  will  be  courteously  and  intelligently  received, 
ordering  will  be  done  on  sound  lines,  and  the  pokey  entrance 
and  office  boy  attendant  will  be  swept  away. 

It  is  the  wisest  people  who  anticipate,  and  who  do  not 
wait  to  be  compelled  to  adopt  beneficial  innovations. 


REVIEWS. 


Growing  Crops  and  Planfn  hi/  Electricity.  By  E.  C. 
Dudgeon.  1912.  London:  S.  Kentell  &  Co.  Price 
Is.  net. 

The  avowed  purpose  of  this  book  is  to  interest  the  general 
reader,  and  to  give  the  farmer,  the  market  gardener  and  the 
amateur  horticulturist  a  clear  idea  of  what  has  been  done, 
and  is  being  done,  in  the  application  of  electricity  to  growing 
plants.  The  first  aim  is  realised  tolerably  well ;  but  we 
doubt  whether  the  farmer  and  market  gardener  will  gain 
much  satisfaction  from  the  work.  A  summary  is  presented 
of  the  results  obtained  by  various  experimenters  since  the 
pioneer  investigation  of  Prof.  Lemstrom. 

Chapter  III  summarises  the  results  of  the  author's  experi- 
ments at  Lincluden  (chiefly  on  potato  crops),  and  Chapter 
YII  deals  with  her  investigations  as  to  the  effect  of  the 
mercury  arc  light  in  a  20  x  10  ft.  greenhouse.  In  studying 
the  data  of  the  various  trials,  we  are  impressed  by  the  very 
high  percentage  of  cases  in  which,  owing  to  natural  causes, 
breakdown  of  plant,  disease  or  insect,  Ac,  the  results 
obtained  were  "  irregular "  or  "  not  satisfactory,"  "  not 
favourable  to  the  discharge,"  and  so  on.  The  total  amount 
of  practical  data  relating  to  electro-culture  is,  after  all,  very 
limited,  and  we  agree  with  the  author  that  there  is  a 
fruitful  field  of  enterprise  open  to  anyone  with  capital  and 
energy  to  investigate  the  subject  thoroughly.  Until  more 
data,  of  more  definite  nature,  are  available,  the  average  farmer 
or  market  gardener  cannot  be  expected  to  risk  capital  in 
the  matter.  Experiments  on  a  small  scale  are  of  very  limited 
value :  it  is  the  results  and  cost  of  wholesale  electroculture 
which  must  determine  its  practical  value.  This  at  once 
leads  us  to  a  most  serious  omission  in  the  present  book. 
Nowhere,  except  in  a  passing  mention  of  a  new  system,  yet 
untried,  is  any  information  given  as  to  the  cost  of  installing 
and  operating  the  equipment  required  for  electroculture. 
Neither  are  details  given  as  to  the  actual  arrangement  of 
apparatus  and  conditions  of  working  in  the  more  important 
trials  mentioned.  So  far  as  the  practiciil  agriculturist  is 
concerned,  these  omissions  are  fatal. 

The  matter  of  the  treatise  is  chiefly  a  statement  of  experi- 
mental results,  and  affords  in  a  compact  form  a  resume  of 
the  most  important  work  which  has  been  done  in  this  field. 
The  writer's  style  is  difficult  to  follow  in  places,  and  the 
English  is  not  always  above  criticism.  One  sentence,  in 
Chapter  YIII,  contains  142  words,  and,  perhaps  naturally, 
does  not  make  its  point  at  all  clearly.  Throughout  the  book 
a  careful  revision  of  the  proofs  would  easily  ha-\'e  remedied 
a  number  of  defects  in  composition.  Taliular  matter  is  set 
out  regardless  of  space  occupied.  A  handsome  appearance 
is  thus  secured,  but,  by  arranging  the  data  in  a  few  large 
tables  (using  a  smaller  type),  much  space  would  have  been 
saved,  comparison  of  results  would  have  been  facilitated,  and 
additional  text  might  have  been  included.  Pages  6  and  7 
are  each  devoted  to  one  half-tone  illustration  (8"5  x  6  cm.), 
which  have  not  even  the  merit  of  being  specially  interesting. 

We  are  not  convinced  either  as  to  the  possibilities  of 
improved  stock  rearing  in  an  electrified  atmosphere  or  as  to 
the  relevancy  of  this  branch  of  electroculture  to  the  suliject 
in  hand.  Surely  there  is  enongh  pertinent  material  available 
to  avoid  the  devotion  of  over  half  a  page  to  electrically- 
heated  incubators  in  a  work  claiming  to  deal  with  growiny 
crops  and  plants  by  electricity  I 

Chapter  VIII  suggests  that  the  beneficial  effect  of  electro- 


culture depends  on  the  nitrification  of  the  soil  by  silent 
discharge  from  overhead  wires  ;  on  facilitated  assimilation  of 
plants  and  assisted  capillary  attraction  of  moisture  ;  and  on 
augmented  flow  of  sap  and  increased  formation  of  starch 
and  sugar.  These  are,  however,  no  more  than  probable 
explanations.  While  we  should  have  preferred  a  modified 
arrangement  of  the  data  presented  and  the  inclusion  of  some 
definite  estimates  as  to  the  present  possibilities  of  electro- 
culture, the  work  should  certainly  interest  the  general 
reader  and  should  encourage  the  practical  agriculturist 
to  pursue  the  study  of  this  subject  and  its  immense 
potentialities. 


La     C'ostruzione     delle      Linee     Elettriche     Aeree.       By 

DoTT.   Ing.   Italo    Brunelli.      Eome :    Stabilimento 

Cromo.  Tip.  di  Carlo  Colombo.     Lire  7.50. 

This  book  is  a  comprehensive  study  of  overhead  electrical 
conductors,  their  uses,  construction,  erection  and  maintenance. 
The  author  rightly  points  out  that  as  a  special  branch  of 
engineering,  and  a  very  important  one,  the  subject  of  over- 
head lines  has  not  had  the  complete  treatment  that  has  been 
accorded  to  subterranean  cables.  This  is  perhaps  natural 
considering  the  smaller  financial  interests  concerned,  but  a 
work  of  this  kind  is  none  the  less  welcome  as  a  book  of  reference 
to  be  used  by  designers  and  constructors  of  overhead  lines  for 
telephone,  telegraph,  lighting  and  power  use.  In  most  other 
treatises  on  overhead  work,  the  part  especially  relating  to 
tramway  work,  an  important  branch,  is  confined  to  very 
general  remarks  about  the  suspension  of  the  wire,  and 
devoted  more  to  the  details  of  the  poles  and  ornamental 
fittings.  There  are  no  unnecessary  or  useless  theories  in 
this  book,  but  the  whole  subject  is  treated,  from  the 
principles  involved  to  the  practical  carrying  out  of  them. 
The  book  confines  itself  almost  entirely  to  single  overhead 
wires,  dealing  only  slightly  with  overhead  cables. 

Part-  I  is  concerned  with  the  materials  used  in  constructing 
overhead  lines,  taking  in  their  order  conductors,  insulators 
and  supports.  The  author  gives  comparisons  between  the 
uses  of  aluminium,  bronze,  iron,  and  mixed  steel  and  copper 
wires.  He  shows  that  for  the  same  conductance,  an  iron 
wire  weighs  sis  times  as  much,  and  has  2|  times  the 
diameter  of  a  bronze  one  with  a  conductivity  of  88  per  cent., 
and  costs  H  times  as  much.  These  disadvantages  become 
less  with  the  smaller  diameters,  also  when  a  low  resistance  is 
not  specially  required. 

There  is  nothing  of  special  interest  in  the  genera 
electrical  and  mechanical  tests  described  for  the  material  of 
the  wire.  A  detailed  comparison  is  given  of  various  types 
of  line  insulators  and  their  supports,  i.e.,  the  stems,  brackets 
and  poles,  with  special  reference  to  the  respective  advantages 
of  wood,  iron  and  armoured  concrete  poles.  The  subject  of 
insulators  might  have  been  dealt  with  more  fully,  as  they 
form  such  an  important  part  of  the  construction  of  high- 
pressure  lines.  The  action  and  effect  of  sparks  over  high- 
pressure  insulators  are  not  even  mentioned,  and  only  one  type 
of  the  Hewlett  interlink  suspiension  insulator  is  shown. 

In  the  chapter  on  poles,  it  is  shown  that,  for  most  ordinary 
transmission  lines,  wooden  poles  are  the  most  economical. 
In  this  connection,  it  may  be  mentioned  that  the  Societe 
Electrotechnique  de  Dresden  has  lately  published  a  very 
interesting  account  of  methods  of  impregnating  wooden 
poles  with  preservative  fluids,  as  described  in  a  paper  by 
Messrs.  Hattenburg  and  Berdenick,  with  an  account  of 
the  electrolytic  replacement  of  the  natural  sap  by  saline 
solutions. 

Part  II  of  the  present  work  commences  with  the  study  of 
the  effects  on  the  material  of  a  conductor  of  suspending  it 
from  supports  some  distance  apart,  showing  the  special  con- 
ditions of  stress  it  is  subjected  to.  There  is  a  useful  rule 
given  that  for  iron  wires  the  normal  tension  to  be  used  will 
be  equal  to  the  weight  per  kilometre  of  the  wire.  This 
applies  also  to  phosphor-bronze  wire,  but  for  bronze  wires 
for  telephone  use,  and  for  aluminium  wires,  the  normal 
tension  should  be  one  and  a  half  •  times  the  Mlometric 
weight. 

The  general  formula  of  catenary  curves  is  worked  out,  as 
being  the  basis  of  all  calculations  for  stresses  on  overhead 
lines,  and  an  approximation  in  view  of  the  flatness  of  the 
curve  in  ordinary    lines  is  arrived  at  which  brings  the 
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equation  for  the  curve  to  that  of  n  parabola.  An  example 
is  given  to  show  that  the  approximation  is  one  that  does  not 
lead  to  serious  error.  The  rule  is  also  quoted  that  the 
tension  at  the  point  of  support  is  equal  to  the  tension  at  the 
vertex  of  the  curve  plus  the  weight  »(  a  length  of  the  wire 
equal  to  the  dip  of  the  line.  The  minimum  tension  at  the 
sup])orting  points'occurs  when  the  dip  is  equal  to  ono-third 
of  the  distance  between  the  supports.  Catenaries  with 
points  of  support  at  different  levels  are  considered  here  ; 
also  special  cases  such  as  the  breaking  of  one  of  tlie 
supports,  and  the  resulting  alteration  of  the  tension  on  the 
points  at  either  side.  A  careful  study  is  made  of  the 
influence  of  temperature  on  line  wires,  and  of  the  influences 
of  snow,  ice  and  wind.  Methods  of  damping  vibrations  of 
overhead  wires  are  described. 

This  part  concludes  with  the  calculation  of  the  flexibility 
of  various  kinds  of  pole  supports,  and  also  deals  briefly  with 
the  catenary  support  used  for  high-speed  railway  and  cross- 
country lines. 

Part  III  is  concerned  with  the  fittings,  the  lay  out,  and 
the  erection  of  overhead  lines,  dealing  first  with  the  im- 
portant question  of  the  proper  spacing  of  the  poles.  The 
cost  of  erection  is  dealt  with  in  some  detail,  .lointing,  fix- 
ing and  erecting  the  wires  themselves  are  gone  into  fully 
in  this  part,  which  concludes  with  the  special  conditions 
affecting  lines  for  electric  traction. 

There  follows  an  appendix  on  the  subject  of  the 
construction  and  laying  of  cables  for  underground  and  sub- 
marine use.  Although  treated  very  briefly,  the  general 
principles  of  cable  laying  are  put  in  an  interesting  and  accu- 
rate way.  This  part  of  the  book  would  not  be  of  great 
practical  value  to  the  engineer  engaged  in  submarine  cable 
work,  the  matter  being  treated  too  briefly,  but  the  very 
complete  and  clear  way  in  which  the  main  chapters  of  the 
book,  dealing  with  overhead  lines,  is  written  makes  the 
book  a  valuable  one.  In  either  the  preliminary  stage  or 
the  constructional  stage  of  an  overhead  line  scheme  for  tele- 
graphy, telephony  or  power  transmission,  it  would  l)e  an 
advantage  to  have  such  a  book  at  liand. 


Tehplioni/.      By  McMkkn  and  Mill.ui.     1912.     London: 

Crosby  Lock  wood  &  Co.     Price  17s.  net. 

For  some  years  past  it  has  been  sometimes  a  jileasure, 
sometimes  not  altogether  a  pleasure,  to  the  writer  to  express 
his  opinion  upon  sundry  books  dealing  with  the  application 
of  electrical  science  to  the  practice  of  telephony  and  the  allied 
arts.  Very  rarely  has  it  been  possible  to  express  other  than 
qualified  praise ;  mary  otherwise  excellent  books  have 
appeared  from  time  to  time,  spoiled  because  of  the  authors' 
or  publishers'  lack  of  appreciation  of  what  properly  constitutes 
a  text-book.  Of  works  there  are  many  containing  a  wealth 
of  useful  information,  well  written  in  most  cases,  with  care- 
fully-prepared and  well-drawn  illustrations,  but  designed 
solely  to  serve  as  aids  to  the  passing  of  the  many  examina- 
tions with  which  an  earnest  student  is  confronted  nowadays 
as  a  result  of  an  unfortunate  craze  which  exists  at  the  pre- 
sent time.  This  is,  of  course,  not  the  place  to  indulge  in  a 
dissertation  upon  the  ethics  of  true  scientific  education  and 
the  examination  system  which  has  of  recent  years  grown  up  ; 
neither  has  the  writer  any  quarrel  with  the  authors  and 
publishers  who,  recognising  the  need  for  their  works,  cater 
for  the  potential  examinee.  Such  is  a  matter  of  pure  busi- 
ness. But  the  writer's  objection  is  to  the  classifying  and 
calling  of  such  works  text-books,  for  it  is  obvious  that 
clothing  the  information  to  be  conveyed  in  language  adopted 
for  ready  assimilation  and  reproduction,  where  reasonable 
clarity  of  argument  is  often  sacrificed  to  extreme 
conciseness,  is  not  the  best  method  for  the 
production  of  a  book  whose  aim  should  be  to  make 
clear  all  about,  and  everything  in  connection  with, 
the  subject  therein  treated.  <3ne  such  book  came 
before  the  writer  some  time  ago,  an  admirable  production, 
embodying  the  infinitude  of  detail  and  description  usually 
associated  with  books  having  their  origin  on  the  other  side 
of  the  Atlantic,  but,  unfortunately,  it  made  use  of  language 
somewhat  akin  to  that  associated  with  the  alleged  humour 
of  pictures  depicting  the  troubles  of  telephone  employes 
engaged  in  negotiating  wayleaves  with  the  assistance,  or 
otherwise,  of  an  irate  bull. 


Now  the  book  before  the  writer  at  the  moment  is  a  text- 
book. It  describes  in  detail  everything  telephonic ;  it  is 
written  in  language  of  which  an  Oxford  man  need  not  be 
ashamed — that  is,  assuming  that  after  his  three  years  at 
the  University,  lie  spent  some  nine  or  ten  in  the  States — in 
other  words,  the  book  does  not  require  to  be  translated  into 
I'mglish  idiom,  or,  iierhaps,  one  should  rather  say  oul  of 
American  idiom.  There  is  no  padding  of  the  earlier  chap- 
ters with  descriptions  of  historical  attempts  to  achieve  a 
telephone  service — and,  above  all,  there  is  no  list  of  iiuestions 
at  the  end,  supposed  to  be,  but  rarely  in  fact,  worked  out 
and  answered  by  the  reader. 

The  opening  chapters  contain  a  very  brief  and  most  sen- 
sible reference  to  historical  progress  in  telephony,  a  splendid 
chapter  on  acoustics,  with  special  reference  to  the  electrical 
reproduction  of  speech,  electrical  signals,  and  telephone  lines 
with  their  peculiarities,  only  now  beginning  to  be  understood 
generally.  There  are  separate  chapters  on  the  elemental 
instruments  used  in  telephony,  transmitters,  receivers, 
switches,  batteries,  &c.,  which,  in  the  scheme  of  the  book, 
go  to  form  a  basis  upon  which  are  built  up  the  later  chapters 
dealing  with  switching  systems,  from  the  most  elementary 
magneto  board  to  the  most  up-to-date  common  battery  switch- 
board and  automatic  switchboard.  In  the  space  available 
one  cannot  possibly  enumerate  all  the  contents  of  this  book, 
but  readers  may  uudeistand  that  there  is  nothing  in  any  way 
connected  with  the  use  of  a  telephone  which  is  not  adequately 
and  clearly  described.  Both  illustrations  and  diitgrams  are 
of  a  very  high  order  of  merit,  and  in  connection  with  the 
latter  there  is  one  feature  worthy  of  special  comment.  That 
is  the  use  of  conventional  symbols  which  are  fully  explained 
in  such  a  way  that  one  has  no  difficulty  in  reading  the  diagrams, 
even  where  they  are  seemingly  most  involved. 

Of  course,  as  regards  outdoor  line  construction,  American 
practice,  which  differs  much  from  that  obtaining  in  this 
country,  is  described,  but  this  in  no  way  discounts  the  value 
of  the  book.  There  is  one  particular  chapter  to  which 
reference  may  be  made,  and  that  is  the  one  dealing  with  the 
control  of  railway  traffic  by  telephone.  The  method,  suitably 
modified  to  meet  the  conditions,  is  believed  to  be  in  use  on  at 
least  one  of  our  railways.  It  might  possibly  repay  the  others 
to  study  the  matter,  and  if  so  the  present  book  would  prove  of 
no  little  assistance. 

The  price  of  this  hook  may  seem  high  (ITs.  net.)  to  those 
who  are — may  one  say — out  to  obtain  diplomas,  but  to  those 
who  want  to  hwu;  the  price  is  by  no  means  exorbitant.  To 
such  it  may  be  confidently  recommended. — R.M.H. 


THE    PRESENT     POSITION    OF 

ELECTRICITY     SUPPLY    UNDERTAKINGS 

IN     VICTORIA,    AUSTRALIA. 


An  interesting  report  has  recently  been  presented  to  the 
Parliament  of  the  State  of  Victoria,  Australia,  showing  the 
present  position  of  electricity  supply  undertakings  in  the 
State.  Tnder  the  State  Electric  Light  and  Power  Act  of 
189(!  all  such  undertakings  have  to  obtain  a  separate  Order 
in  Council,  and  to  supply  annually  particulars  of  their 
technical  position. 

It  appears  that  since  the  passing  of  the  Act  66  orders 
have  been  passed :  in  4  cases  the  preliminaries  have  not  been 
completed,  leaving  62  actually  granted.  Of  these  8  have 
been  cancelled,  1  has  ceased  operation  and  1  was  not  pro- 
ceeded with,  leaving  52  in  operation,  8  of  which  have  been 
transferred  from  their  original  holders.  Two  existing 
orders  were  granted  in  1898,  one  in  1899,  two  in  1900,  two 
in  1901,  one  in  1903,  two  in  1904,  two  in  1905,  one  in 
1906,  four  in  1907,  six  in  1908,  five  in  1909,  eight  in  1910, 
and  16  in  1911. 

These  figures  show  that  although  for  the  most  part  the  new 
undertakings  are  small,  there  is  a  considerable  increase  in  the 
public  interest  in  electricity  supply. 

The  following  particulars  of  the  principal  undertakings 
indicate  the  progress  which  has  been  made  in  popularising 
the  use  of  electrical  energy  : — 
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(a)  yfdhnurne  City  Coimcil  fupplvinfr  city  area. — 4,393  con- 
sumers; 1,003  public  arc  lamps;  1.481  private  arc  lamps;  1,878 
motors  connected  ;  6,808  total  H.P.  of  motors ;  7,006  KW.  total 
capacity  of  generating  station. 

(J>)  Alelhourne  Electric  Siipply  Co.,  Ltd.,  supplying  outlying  dis- 
tricts.— 6,407  consumers  ;  162  public  arc  lamps ;  1,425  private  arc 
lamps  ;  1,266  motors  connected  ;  6,609  total  H.p.  of  motors ; 
5,775  KW.  total  capacity  of  generating  station. 

((■)  Electric  Supply  Co.,  of  ^'ictoria,  Ltd  ,  supplying  the  town  of 
Ballarat. — 886  consumers  ;  3.5  public  arc  lamps;  247  private  do.  ; 
1,000  KW.  total  capacity  of  generating  station. 

This  station  supplies  energy  to  the  local  tramways  having  20  cars, 
12i  mUes  of  track,  and  carrying  2J  million  passengers  per  annum. 

((?)  L'lcrtric  .Siijipl ;/  Co.,  of  Vietoria,  Ltd.,  supplying  the  town  of 
Bendigo. — 798  consumers  ;  128  public  arc  lamps  ;  112  private  do.  ; 
1,300  KW.  total  capacity  of  generating  station. 

This  station  supplies  energy  to  the  local  tramways  having  16  cars, 
9J  miles  of  track,  and  carrying  2  J  million  passengers  per  annum. 

(?)  The  Xorth  Mellonrnc  Electric  Tramways  and  Lighting  Co, 
supplying  the  Essendon,  Flemington  and  Kennington  districts  of 
Melbourne. — 497  consumers  ;  750  KW.  total  capacity  of  generating 
station. 

This  station  supplies  energy  to  a  tramway  system  have  15  cars, 
10  trailers,  7  miles  of  track,  and  carrying  2s  million  passengers  per 
annum. 

(J')  The  MeVnmrne  Electric  Supply  Co.,  Ltd.,  supplying  the  town 
of  Geelong. — 1,000  consumers  ;  293  private  arc  lamps;  212  motors 
connected  ;  1.263  total  HP.  of  motors  ;  800  KW.  total  capacity  of 
generating  station. 

ig)  The  JVhill  Electric  Light  Co.  Propy.,  Ltd.,  supplying  the 
town  of  Nhill. — 81  consumers  ;  10  h.p.  lof  motors  in  use  ;  863 
private  incandescent  lamps  ;  75  KW.  total  capacity  of  generating 
station. 

The  station  plant  includes  one  suction  gas  producer  and  gas 
engine,  one  direct-current  dynamo,  accumulator  battery  and  one 
steam  stand-by  set. 

(/()  Tlie  Borotiqh  Cotintil  of  Lngleicood  supplying  the  town  of 
Inglewood. — 73  consumers  ;  706  incandescent  lampe  ;  24  KW.  total 
capacity  of  generating  station. 

0)  The  Mtiiniltii?!  Electric  Supply  Co.,  Ltd.,  supplying  the  town 
of  Hamilton. —  120  consumers  ;  5  public  arc  lamps  :  16  private  arc 
lamps  ;  14  motors  connected  ;  48  total  h.p.  of  motors  ;  104  KW.  total 
capacity  of  generating  station. 

The  plant  consists  of  two  producer  gas  generator  sets,  50  and 
100  B.H.P..  and  one  oil  engine  set  of  26  b.h.p.,  with  an  accumulator 
battery. 

ij)  The  Kerang  Council  supplying  the  town  of  Kerang. — 180 
consumers  ;  8  public  arc  lamps  ;  1  private  arc  lamp  ;  1  motor  of 
5  h.p.  ;  80  KW.  total  capacity  of  generating  station. 

(4)  The  Donald  Electric  Supjdy  Co  ,  Ltd.,  supplying  the  town  of 
Donald. — 125  consumers  ;  6  motors  :  23  h.p.  total  of  motors  ; 
32  KW.  total  capacity  of  generating  station. 

The  plant  consists  of  suction  gas  producer  set  and  an  accumu- 
lator battery. 

(Z)  The  Kibnore  Electric  Sup})ly  Co.,  Ltd.,  supplying  the  town  of 
KUmore. — 60  consumers  ;  5  public  arc  lamps  :  2  private  arc  lamps  ; 
17  KW.  capacity  of  generating  station. 

(m)  The  Iloche.-:ter  Toicn  Council  supplying  the  town  of 
Rochester. — 127  consumers  ;  5  public  arc  lamps  ;  4  motors  ;  13  HP. 
total  of  motors  ;    50  KW.  capacity  of  generating   station. 

(ft)  Tlie  ILampden  Shire  Council  supplying  the  town  of  Camper- 
down. — 178  consumers  ;  11  motors-  18  h.p.  total  of  motors  ; 
80  KW.  capacity  of  generating  station. 

(»)  T/te  LLampden  Shire  Council  supplying  the  town  of  Terang. — 
167  consumers;  11  motors;  19  H.P.  total  of  motors;  70  KW. 
capacity  of  generating  station. 

(p)  'The  Bulla  Shire  Council  supplying  the  town  of  Sunbury. — 
30  consumers  ;  2  motors  ;  14  H.P.  total  of  motors  :  100  KW.  capacity 
of  generating  station. 

(^)  The  Mildura  Shire  Council  supplying  the  town  of  Mildura. — 
198  consumers ;  65  H.P.  total  of  motors ;  105  KW.  capacity  of 
generating  station. 

(r)  The  Leongatha  Butter  and  Cheese  Factory  Co.,  Ltd.,  supplying 
the  town  of  Leongatha. — 82  consumers  ;  7  motors  ;  15  h.p.  totid  of 
motors  ;  22  Kw.  capacity  of  generating  station. 

(»■)  The  Carterton  Freezing  U  w;7,'.«  Co.  Propy.,  Ltd.,  supplying  the 
town  of  Casterton. — 125  consumers ;  1  motor  of  2  b.h.p.  ;  48  KW. 
capacity  of  generating  station. 

(0  The  Pooicong  and  Jeetho  Shire  Council  supplying  the  town  of 
Korumburra.— 130  consumers  ;  5  motors  ;  18i  H.P.  total  of  motors  ; 
42i  KW.  capacity  of  generating  station. 

(«)  The  Drouin  Co-operatirc  Butter  Factory  Co.,  Ltd.,  supplying 
the  town  of  Drouin. — 42  consumers  :  2  motors  ;  18i  KW.  capacity 
of  generating  station. 

(i)  I'he  South  Gippeland  Creamery  and  Butter  Factory  Co.,  Ltd., 
supplying  the  town  of  Yarram. — 52  consumers  ;  3  motors  ;  16  H.P. 
total  of  motors  ;  24  KW.  capacity  of  generating  station. 

(»•)  'Ihe  Tafura  Butter  Factory  and  Farmers'  Produce  Co.,  Ltd.. 
supplying  the  town  of  Tatura. — 80  consumers  :  25  KW.  capacity  of 
generating  st'ation. 

(*)  The  Charlton  Electric  Light  and  Power  Co.,  Ltd.,  supplying 
the  town  of  Charlton. — 110  consumers;  45  KW.  capacity  of 
generating  station. 

(y)  'The  Footscrdy  City  Council  supplying  the  city  of  Footscray. 
— 46  consumers  ;  1  motor  of  22  H.P.  Supplied  in  bulk  from  Mel- 
bourne City  Council.    Capacity  of  sub-station,  150  KW. 

(c)  The  Yarraxconga  Shire  Council,  supplying  the  town  of 
Tarrawonga.— 85  consumers  ;  1  motor  of  3  h.p.  ;  45  KW.  capacity 
of  generating  station. 


iaa)  The Birchip  Electric  Supply  Co,  Ltd.,  supplying  the  town 
of  Birchip. — 120  consumers;  3  motors;  12  HP.  total  of  motors; 
29  KW.  capacity  of  generating  station. 

ilih')  The  Eiiroa  Shire  Council,  supplying  the  town  of  Euroa. — 
76  consumers  ;  7t  KW.  capacity  of  generating  station. 

(<■(■)  The  Riiinhow  Electric  Light  Co,  supplying  the  town  of 
Rainbow. — 19  consumers  ;  15  KW.  capacity  of  generating  station. 

Although  the  capacity  of  many  of  these  stations  is  at 
present  small,  they  form  tlie  nucleus  of  progressive  under- 
takings, and  there  is  no  doubt  that  in  the  near  future  many 
of  them  will  show  rapid  progress. 


A    NEW    METAL-VAPOUR    LAMP    WITH    A 
WHITE    LIGHT. 


Thk  chief  disadvantage  of  the  mercury- vapour  lamp  at 
present  is  the  peculiar  colour  of  its  light,  and  the  many 
attempts  hitherto  made  to  improve  this  ha\e  not  been  very 
successful.  Dr.  M.  Wolfke,'  after  experimenting  with  a 
largo  number  of  easily  fusible  metals,  and  alloys  in  place  of 
mercury,  has  now  appaiently  solved  the  problem  by  the  use 
of  an  alloy  of  cadmium  with  a  small  percentage  of  mercury. 
Cadmium  is  eminently  suitable  for  the  purpose,  because  (1) 
its  temperature  of  vaporisation  in  vacuo  is  low  (450°  C.)  ; 
(2)  it  does  not  attack  quartz  glass  in  any  way  ;  and  (3)  its 
spectrum,  especially  at  the  higher  temperatures,  contains  a 
bright  red  line  at  a  wave  length  of  'tUi  fi. 

If  pure  cadmium  alone  is  used  in  the  lamp,  a  decidedly  red 
light  is  obtained,  but  the  addition  of  a  small  percentage  of 
mercury  (from  3  per  cent,  to  10  per  cent.,  depending  on  the 
shape  and  size  of  lamp)  converts  this  red  light  into  a  satisfactory 
white  light,  which  dees  not  distort  the  natural  colours  of  objects 
any  more  than  an  ordinary  open  arc  lamp  does.  This  is  due 
to  the  fact  that  the  spectrum  of  the  new  lamp  contains  bright 
lines  distributed  amongst  all  the  colours.  I'hus,  the  mercury 
introduces  violet  lines  at  "405/1  and  -409  ju,  a  blue  line  at* 
•43C/1,  green  lines  at  '492/1  and  ■■')4C/i,  and  yellow  lines  at 
•577  fi  and  '579  /«,  whilst  the  cadmium  supplies  blue  luies  at 
•468  fi  and  "i.s  fi,  a  green  line  at  '508  /i  and  a  red  line  at 
•644  /i.  Owing  to  the  fact  that  mercury  vaporises  at  a 
lower  temperature  than  cadmium,  it  is  a  simple  matter  to 
extract  any  excess  of  mercury  present  whilst  the  lamp  is 
still  connected  to  the  air  pump  and  so  obtain  the  best  per- 
centage of  mercury  experimentally. 

Two  forms  of  lamp  have  been  developed — one  having  a 
graphite  annode  and  a  cathode  of  cadmium  and  mercury, 
whilst  the  other  has  both  electrodes  of  cadmium  and 
mercury.  The  former  is,  however,  far  less  economical, 
especially  at  low  ratings,  as  can  be  seen  from  fig.  1 ,  where 
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Curve  I  refers  to  the  graphite  anode  lamp  and  Curve  II  to 
the  other  form.  With  graphUe  the  consumption  does  not 
fall  below  one  watt  per  Hefner  candle-iiower  until  a  total 
consumption  of  about  800  watts  is  reached,  whilst  the  other 
form  of  lamp  reaches  this  economy  even  at  a  total  con- 
sumption of  only  100  watts. 

Careful  experiment  has  further  shown  that  the  efficiency 
of  the  new  lamp  (with  both  electrodes  of  the  alloy)  is  quite 
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equal  to  that  of  tlie  pure  mercury  vapour  lamp,  as  is  shown 
by  the  following  Table  : — 


Cadmium-merourj   lamp. 

Mercury  vapour  lamp. 

Bumptlon  In 

WattB  per  o.r. 
from  one  test. 

Watts  per  c  i>. 

WAttS. 

O.P. 

VVattq  per  o.f 

from  another 

test. 

150 

150 

VO 

•87 



220 

310 

•71 

•68 

■89 

:?00 

690 

■.-.1 

■47 

•64 

380 

<J60 

•4 

•31 

•45 

540 

2,370 

•23 

■23                     ^29 

t;20 

8,800 

•16 

•21 

The  fii;ures  for  the  pure  mercury  lamp  here  given  are 
those  published  by  It.  Kiich  and  T.  Retschinsky  in  the 
"  Annalen  der  J'hysik.'"     lilOil.     Page  aOS. 

The  characteristic  curves  (or  curves  connecting  terminal 
volts  and  amperes)  of  the  various  lamps  are  shown  in  fig.  2. 
Here  Curve  I  refers  to  the  lamp  with  anode  of  graphite  and 
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cathode  of  cadmium  and  mercury,  Curve  II  to  the  lamp  with 
both  electrodes  of  cadmium  and  mercury  and  Curves  n  and  h 
to  the  pure  mercury  lamps  of  Kiich  and  of  Cooper-Hewitt 
respectively.  It  will  be  seen  that,  for  a  given  current,  the 
mercury-cadmium  lamp  takes  a  lower  voltage  than  the 
others  ;  but  this  disadvantage  can  be  got  over  by  employing 
specially  small  electrode  chambers.  In  this  -way  voltages  as 
high  as  100  have  been  used  with  small  currents  like 
3  amperes.  The  cadmium-mercury  lamp,  like  the  pure 
mercury  vapour  lamp,  requiies  a  certain  time  to  elapse  after 
switching  on,  to  arrive  at  its  steady  state.  During  this 
mterval  the  voltage,  the  total  -watts  and  the  candle-power 
increase  gradually,  whilst  the  current  and  the  watts  per 
candle-power  fall. 

The  active  material  of  the  cadmium-mercury  lamp  being 
a  solid  at  ordinary  temperatures,  it  becomes  deposited  on  the 
inside  walls  of  the  lamp  when  it  gets  cold  after  being 
extinguished.  This  causes  no  trouble  in  practice,  however, 
because  as  soon  as  the  lamp  is  switched  on  again  the  deposit  is 
vaporised  and  the  quartz  glass  walls  become  quite  clear  again. 
To  ensure  the  absence  of  permanent  deposit  it  is,  however, 
^essential  to  employ  absolutely  pure  cadmium,  free  from  all 
oxides,  and  this  can  only  be  attained  by  filling  the  lamp 
in  vacuo. 

For  the  purpose  of  striking  the  arc  in  these  lamps  the 
tipping  arrangement  generally  used  in  the  case  of  the 
mercury  lamps  is  useless,  because  no  liquid  electrode  material 
is  present  initially.  Amongst  the  methods  tried  by^  the 
inventors  are  (1)  the  use  of  a  small  induction  coil  (f -in. 
spark  length  about)  to  give  a  spark  between  an  auxiliary 
anode  and  the  cathode  ;  (2)  the  use  of  the  oxides  of  calcium, 
barium,  strontium,  &c.,  in  the  cathode  so  that  when  raised 
to  a  glowing  temjierature  a  large  supply  of  electrons  may  be 


liberated  and  conduct  the  current  across ;  (;!)  the  use  of  a 
flexibly  sujiported  auxiliary  anode  which,  by  shaking  the 
lamp,  can  lie  made  to  bridge  the  circuit  momentarily  ;  (4) 
the  use  of  an  auxiliary  graphite  anode  moved  electro- 
magnetically. 

These  methods  are  more  or  less  applicable,  but  none  of 
them  are  so  convenient  as  two  fresh  methods  devised  specially 
for  the  new  lamji.  The  first  of  these  is  applicable  when  a 
graphite  anode  is  used.      This  anode  '/  (fig.  :!)  is  connected 


to  the  +  terminal  by  a  short  iron  chain  c  By  tipjiing  the 
lamp  the  graphite  slides  down  and  touches  the  cathode  alloy 
h,  and  so  closes  the  main  circuit.  The  current  thus  started 
then  automatically  ti])S  the  lamp  back  and  strikes  the  arc, 
the  iron  chain  curling  itself  uj)  again  in  the  anode  chamber. 
A  better  arrangement,  and  one  suitable  for  lamps  in 
which  both  electrodes  are  of  the  alloy,  is  that  indiciited  in 
fig.  4.  The  action  of  this  depends  on  the  fact  that  the 
iiiside  of  the  lamp  near  the  electrodes  becomes  covered  when 
cold  with  a  dense  conducting  metallic  coating.     Near  the 


cathode  t,  against  the  wall  of  the  tube,  a  contact  ring  d  is 
fitted.  This  ring  is  connected  to  the  anode  <■  by  means  of  a 
hi<jh-resistance  conductor  n,  which  may  lie  either  inside  or 
oiUside  the  lamp  tube.  In  the  cold  state  the  portion  of 
tube  between  d  and  //  is  thickly  coated,  and  at  the  instant  of 
switching  on  a  current  passes  through  th^s  coating,  and 
vaporises  it.  The  arc  then  immediately  jumps  across  from 
the  cathode  to  the  anode  r.  The  arrangement  is  very  simple 
and  practical,  and  forms  probably  the  best  method  for 
lighting  these  lamps  with  solid  electrode  material. 


ABANDONMENT    OF    A    CONTRACT. 


[by  our  legal  contributor.] 

It  not  infrequently  happens  that  the  builder  or  contractor  is 
compelled  to  ask  himself  the  question— Can  I  carry  on  the 
work  with  anv  chance  of  making  a  profit  ?  If  he  sees  no 
profit  in  the  future,  it  will  be  necessary  for  him  to  consider 
whether  immediate  stoppage  will  not  help  him  to  cut  his 
loss.  That  loss  may  be  serious  enough  :  for  he  not  only 
becomes  exposed  to  an  action  for  breach  of  contract,  but  will 
forfeit  the  value  of  all  materials  brought  upon  the  site,  and 
the  value  of  work  already  done. 

The  mere  fact  that  great  difficulties  are  experienced  does 
not  iustify  abandonment.  In  Macdonald  v.  Mayor  of 
Workington  (1892),  H.B.C.  222,  a  builder  contracted  with 
a  corporation  to  execute  certain  sewerage  work  according  to 
plan,  specification,  and  working  drawings.  In  the  course  of 
the  work  it  was  found  that  certain  tunnelling  specified  was 
impracticable,  owing  to  the  quantity  of  water  in  the  soil  ; 
and  the  builder  suggested  certain  modifications  of  the  scheme. 
These  proposals  were  rejected,  whereupon  he  threw  up  the 
contract.  In  an  action  to  recover  the  balance  due  to  him  on 
the  contract,  so  far  as  it  had  been  performed.  Baron  Pollock 
found  for  the  defendants,  and  held  that  the  builder  could  not 
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throw  up  the  contract  because  the  nature  of  the  soil  makes 
performance  according  to  plans  and  specification  difficult  or 
impossible. 

Similarly,  the  fact  that  difficulties  are  experienced  with 
local  authorities  does  not  entitle  a  contractor  to  abandon. 
In  one  case  a  contractor  agreed  with  the  defendants  to 
execute  certain  works  according  to  plans  and  specifications, 
under  the  superintendence  of  the  defendants'  engmeer, 
within  a  period  of  18  months.  During  the  progress  of  the 
works  the  plans  were  deviated  from,  and  difficulties  arose 
with  certain  landowners  affected,  in  consequence  of  which 
the  builder  stojiped  work  and  sued  to  recover  for  work  and 
labour  done  and  money  paid  to  the  use  of  the  defendants. 
It  was  held  that  a  contractor  to  execute  certain  sewerage 
works  for  a  sanitary  authority  under  the  Public  Health 
Acts  is  not  entitled  to  abandon  the  contract  because  of 
difficulties  created  by  the  landowners  affected.  (Dickinson 
r.  Richmond  Sewerage  Board)  (1893)  H.B.C.  (109). 

Abandonment  of  a  contract  may  also  take  place  from  the 
other  side,  as  whei-e,  for  instauce.  a  building  owner  refuses 
to  allow  the  work  to  proceed.  In  that  case  the  builder  or 
contractor  is  entitled  to  recover,  as  damages,  all  the  expenses 
to  which  he  has  been  put,  and  the  profit  which  he  would 
have  made. 

The  mere  fact,  however,  that  the  employer  refuses  to  pay 
anything  before  work  is  handed  over  to  him  in  a  completed 
state  is  no  evidence  that  he  has  abandoned  his  contract.  In 
Rees  r.  Lines,  1837,  8  C.  A-  P.  120,  the  plaintiff  contracted 
to  build  a  house  for  the  defendant,  according  to  a  certain 
plan,  for  an  agreed  sum.  After  proceeding  with  the  work 
and  making  a  payment  of  £15  on  account  of  the  contract, 
the  defendant,  it  was  alleged,  had  abandoned  the  contract. 
In  an  action  by  the  builder  to  recover  the  balance  of  the 
contract  it  was  held  that  the  fact  that  the  defendant  when 
asked  for  money,  had  stated  that  he  would  not  pay  a  farthing, 
was  not  proof  that  he  had  abandoned  the  contract,  for  he  was 
not  then  liable  to  pay  anything  as  the  work  was  not 
completed. 


NATIONAL    INSURANCE    ACT,     1911. 


FtTETHER  Decisions  of  the  Umpire  under 
Unemployjeent  Section  of  Act. 


By  JOS.  J.  H.  STANSriELD,  F.C.I.S. 


In  the  ELECTRicAi.  Review  of  August  16th  last  the 
decisions  up  to  August  1st  of  the  Umpire  appointed  under 
the  provisions  of  the  National  Insurance  Act,  l!ill,  were 
set  forth  in  an  article  by  tlie  writer.  The  present  article 
contains  the  principal  'decisions  affecting  the  electrical 
industry  which  have  been  passed  since  August  1st  up  to 
Sept«mVier  30th. 

In  many  cases  difficulties  may  have  been  found  in  deciding 
whether  a  workman  was  or  Avas  not  included  under  the 
unemployment  part  of  the  Act,  from  the  fact  that  at  times 
many  workmen  are  engaged  on  work  that  is  clearly  insurable 
and  at  other  times  on  work  which  is  exemjit.  and  from  the 
further  fact  that  the  Umpire  in  many  of  his  decisions  has 
used  the  words  "  wholly  or  mainly  employed." 

The  difficulty  arising  in  conseijuence  of  the  use  of  the 
words  "  wholly  or  mainly  "  has,  on  several  occasions,  been 
brought  to  the  notice  of  the  Umpire,  and  he  takes  the  view 
that  these  words  should  be  applied  to  each  payment  of 
wages  with  reference  to  the  period  of  service  for  wliicb  wages 
are  paid. 

If  the  workman  has  been  employed  on  insured  work  for 
more  than  half  the  period  for  which  wages  are  being  paid^ 
the  Unemployment  Book  should  be  stamjied.  Thus,  if  a 
workman  who  is  paid  by  the  week  has,  during  the  week,, 
been  mainly  employed  on  insurable  work,  his  Itook  should  be 
stamped  for  that  week  ;  on  the  other  hand,  it  should  mit 
be  stamped  if  he  has  been  mainly  employed  on  uninsurable 
work.  Similarly  in  the  case  of  workmen  jiaid  at  intervals- 
shorter  or  longer  than  a  week,  the  main  employment  during 
the  period  for  which  wages  are  paid  decides  whether  the 
Unemployment  Book  has  to  be  stamped  or  not. 


This  interpretation  of  the  Umpire  is  only  provisional,  and 
must  not  he  taken  to  exclude  the  possibility  of  a  contrary 
interpretation  in  special  cases  should  application  be  made  to 
the  Umpire. 

In  the  meantime,  however,  the  Labour  Exchanges  have 
been  notified  of  the  interpretation  placed  upon  the  words 
where  there  has  been  no  special  application,  and  as  the 
Exchanges  have  the  inspection  of  Unemployment  Books  placed 
in  their  hands,  it  will  no  doubt  be  considered  advisable  by 
those  whom  it  may  concern  to  act  in  accordance  with  tlie 
interpretation. 

In  the  previous  article  it  was  stated  that  the  Board  of 
Trade  proposed  to  make  a  general  order  exempting  drivers 
and  attendants  of  any  vehicle  and  stablemen  and  other  work- 
men employed  in  tending  horses  or  to  clean  any  vehicle. 
This  order  has  now  been  made. 

In  many  of  the  decisions  it  will  have  been  noted  that 
the  LTmpire  has  tried  to  distinguish  between  mechanical  and 
electrical  engineering  and  trades  allied  therewith,  the  former 
only  being  one  of  the  scheduled  trades.  An  interesting 
example  of  this  is  that  the  man  who  saws,  planes  or  makes 
accumulator  cell  boxes  is  exempt,  whilst  engineers'  fitters 
who  machine  moulds  and  make  tools  in  connection  with 
electrical  storage  batteries  are  lialile  to  pay  contributions. 

The  numbers  in  the  various  sections  follow  on  from  the 
article  of  August  last. 

31echanical  Entiineerinij. — Contributions  are  payable  in 
respect  of  the  following  : — 

13.  Testers  of  water  meters  and  hydraulic  fittings  employed 
byway  of  manual  labour  (A.  731). 

14.  Electro-welding  repairs  to  steam  boilers,  steel  castings 
and  other  iron  and  steel  structures,  being  mainly  repairs  to 
boilers  of  steam  vessels  (A.  7-tl ). 

1.").  All  classes  of  labourers  employed  in  factories  and 
workshops  or  in  yards  or  stores  immediately  con- 
nected therewith,  m  a  mechanical  engineering  establishment 
(A.  749). 

K;.  (1)  Making  and  repairing  leather  driving  belts  and 
leather  hose  pipes  :  (2)  repairing  and  testing  chains,  all 
being  for  use  in  a  mechanical  engineering  establishment 
(A.  803). 

17.  Manufacture  of  meclianical  driving  chains  and  chain 
gearing  (A.  808). 

18.  (1)  Driving  cranes  at  works  for  unloading  and  loading 
material :  (2)  driving  machinery  and  otherwise  working  in 
the  mechanical  engineering  establishment  of  river  conser- 
vators (A  812). 

10.  Boilermakers  and  labourers  engaged  wholly  or  mainly 
in  repairs  of  boilers  in  connection  with  steel  works  or  other 
businesses  (A.  870). 

20.  Bricklayers  and  labourers  engaged  wholly  or  mainly 
in  repair  of  boiler  settings  in  connection  with  steel  works  and 
other  businesses  (A.  871). 

21.  Case-hardening  parts  of  the  products  of  a  mechanical 
engineering  establishment  and  in  respect  of  sweaters  employed 
in  such  an  establishment  soldering  together  metal  parts  with 
use  of  blow  pipes  (908). 

22.  Cranemen  (hand  or  power),  engineers  and  firemen 
(stationary  engines)  and  boilermen  (A.  933). 

23.  Fitting  finished  millstones  to  the  bursting  or  grinding 
mill  of  a  mechanical  engineering  establishment  (A  050). 

24.  Manufacture  of  buffalo-hide  pickers  (A.  1,043). 

25.  Wholly  or  mainly  making  power-driven  fans 
(A  1,054). 

20.  Engineers'  fitters  wholly  or  mainly  filing  up  dies 
from  patterns  and  making  gauges  and  patterns  from 
drawmgs  in  use  in  the  manufacture  of  steam  turbine  Ijlades 
(A.  1,003). 

Electrical  fJuginecrinfj. — Contributions  are  payable  in 
respect  of  : —  • 

11.  (1)  In  the  manufacture  of  transformers,  excluding 
coil-winding  ;  (2)  as  toolsmiths  and  toolmakers  (A.  728). 

12.  Building  upon  the  site  constructional  work,  such  as 
....  switchboard  galleries  for  electric  stations,  &c.,  and 
the  preparation  of  the  material  for  such  on  site,  or  in  a  con- 
structional yard  or  shop  (A.  740). 

13.  Armature  disk  notchers  and  stampers,  core  builders 
(A.  705). 

14.  Employes  of  an  electric  light  and  traction  company 
engaged  in  the  work  of   repairs  to  boiler,  dismantling  same 
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for  inspection,  and  in  repairs  to  engines  in  ii  power  station 
(A.  78G). 

If).  Klectricians  and  assistants  engaged  wliolly  or  niiiiniy 
in  the  installation,  upkeep,  and  repair  of  electrical  machinery 
(including  conductors),  electrical  wiring  for  power,  light,  or 
bells,  in  factories,  workshops,  and  other  buildings  (A.  8."i4). 

If).  Guillotine  cutting  punch  press,  stamping  and 
twining  of  brass  work  for  electric  motor  brushes  for 
dynamos  (A.  h81). 

1 7.  l']lectric  switch  and  contact  makers  engaged  in  the 
Tuanufacture  of  automatic  weighing  machines  for  flour, 
<ugar  and  cocoa  (A.  888). 

18.  Manufacture  and  repair  of  vacuum  cleaning  machines 
(hand  or  power)  including  the  woodwork  but  e.xcluding  the 
manufacture  of  hose  pipes  (A.  1)43). 

r.i.  I'ilectric  wirers  in  the  roofing  department  of  construc- 
tional engineers  (.\.  '.148).       0 

■20.  Electricians  and  their  labourers  employed  by  tin 
mine  owners  in  the  upkeej)  and  repair  of  electrical  machinery 
and  conductors  (A.  1).'J3). 

lM.  Manufacturing,  assembling,  erecting,  or  repairing 
of  electrical  switches,  cut-outs,  circuit-breakers  and  switch- 
gear  generally,  including  main  and  sub-station  switch- 
boards, motor  control  panels  and  starters  and  accumulator 
boards  (A.  984). 

22.  Tool-makers  making  dies  and  tools  used  in  the 
manufacture  of  lamps  and  gas  and  electric  light  fittings 
(A.  1,001). 

23.  Wholly  or  mainly  making  or  repairing  tools  in  con- 
nection with  the  manufacture  of  magnetos  (A.  1,044). 

24.  Engineere'  titters  machining  moulds  and  making 
tools  in  connection  with  the  manufacture  of  electrical  store 
batteries  (A.  1,0G8). 

Contributions  are  iioi  paijable  in  respect  of  the 
following  : — 

24.  I'ersons  employed  in  the  manufacture  of  electric 
fittings  for  billiard  tables,  but  not  including  the  installation 
of  electric  light  in  billiard  rooms  (B.  71!)). 

2.''»  Making  or  repairing  electrical  manufactures  for  torsion 
meters  and  other  light  instrument  work  (B.  726). 

2G.  Making  movable  electrical  cooking  and  heating 
apparatus  (B.  727). 

27.  A  scientific  instrument  maker  engaged  in  assembling 
electrical  measuiing,  testing  and  recording  instruments 
(B.  730). 

28.  Making  electrically -welded  chain  by  machinery  mainly 
for  pulley  blocks  (B.  700). 

29.  Screwing,  turning,  boring,  enamelling  and  boxing 
conduit  fittings  for  electrical  wiring  (B.  794). 

30.  Ebonite  and  vulcanised  fibre  workers  making  insulat- 
ing parts  for  the  electrical  trade  (B.  805). 

31.  Making  magneto-electric  cycle  lamps  (B.  832). 

32.  Manufacture  of  electrical  signs  (B.  845). 

33.  Making  or  fixing  electric  letter  signs,  stall  plates,  Ac. 
(B.  899). 

34  (1)  Art  metal  workers  producing  artistic  wrought- 
metal,  such  as  electric  fittings,  stove  fronts  and  repousse, 
silver,  copper  and  brass  work  ;  (2)  packers  of  artistic 
wrought  metal  (B.  907). 

35.  Making  moulds  for  shaping  micanite  for  use  in  the 
manufacture  of  insulators  (B.  932). 

36.  F-xing  on  the  site,  or  preparation,  including  dressing, 
enamelling  or  polishing  of  slate  or  marble  to  finished  dimen- 
sions for  electrical  appliances  (A.  952). 

37.  Employed  on  lathe  and  vice  in  the  manufacture  of  arc 
lamps  for  cinematographs  (B.  940). 

38.  (1)  Wood  turners  and  polishers,  turning  and  french 
polishing  wood  parts  for  electrical  fittings  ;  (2)  wood 
machinists  on  drilling  and  turning  machines,  making  elec- 
trical work,  such  as  adaptors,  wall  plug  covers,  pillars  for 
lamps,  bobbins  for  electrical  wire  and  conduit  bushes  :  (3) 
putting  together  and  fitting  with  terminals  electric  fittings, 
such  as  wall  plugs  and  adaptors  ;  (4)  breaking  down  timber 
and  cutting  blanks  for  (2)  above  (B.  965). 

39.  (1)  Fixing  or  mounting  fuse-wire  or  strip  on  china, 
porcelain  or  other  insulators  :  (2)  fitting  and  fixing  fuses  in 
protecting  cases  (B.  983). 

40.  Manufacture,  assembling,  erecting  or  repair  of  small 
switches,  cut-outs,  circuit-breakers,  distribution  boxes  and 


other  fittings  commonly  used  for  ordinary  domestic  services 
(A.  984). 

41.  Making  carbons  for  arc  lamps  (B.  1,005). 

42.  Wholly  or  mainly  sawing,  planing  and  making 
accumulator  cell  boxes  (B.  1,046). 

Cal/les,  Orerlmtd  Lines  and  SIreel  Lighliwj. — Contributions 
are  nol  paijulih'  for  the  following  : — 

15.  Workmen  employed  by  a  Town  Council  wholly  or 
mainly  painting  lamp  columns  (see  also  B.  547)  (B.  734). 

10.  Painting  street  lanterns  (B.  774). 

17.  .loiners  and  other  workmen  making  wooden  drams  for 
electric  light  cables  (B.  1,003). 

Generation  ami  Sujfply  of  Electrical  Energy. — Contri- 
butions are  not  payable  in  the  following  cases  : — 

12.  Theatre  or  music  hall  stage  electricians  and  their 
assistants  not  engaged  in  wiring  buildings  or  other  work  of  a 
permanent  character  (B.  843). 

13.  Switchlioard  attendants  or  other  workmen  engaged 
wholly  or  mainly  in  minding,  testing  or  driving  electrical 
machinery,  and  not  engaged  wholly  or  mainiy  in  the 
upkeep  and  repair  of  electrical  machinery  and  coniluctors 
(B.  855). 

14.  Charging  electrical  accumulators  (B.  1,005). 
Tranm-ays. — Contributions  are  payable  in  respect  of  the 

following  : — 

3.  Brass-founders  and  other  brassworkers  engaged  wholly 
or  mainly  in  casting  and  machining  of  brass  trolley-wheels 
fortramcars  (A.  74(;). 

4.  Repairing  controllers  on  tramcars  (A.  789). 

5.  AVheelwrights,  carpenters,  smiths,  fitters  or  other 
workmen,  including  unskilled  labourers  engaged  wholly  or 
mainly  in  the  construction,  decoration  or  repair  of  vehicles 
(A.  853). 

6.  Wholly  or  mainly  in  welding  the  track  joints  of 
tramway  rails  in  the  construction  of  new  tramway  lines,  and 
in  the  reconstruction  and  alteration  (but  not  the  repair  and 
relaying)  of  existing  ones  (A.  939). 

7.  Reconstruction  of  an  existing  railway,  converting  same 
from  steam  to  electric  (A.  980). 

8.  Fixing  controllers  on  tramcars  (A.  1,014). 
Contributions  are  not  payable  for  persons  employed  in  : — 
2.  Tramway  department  of  a  County  Council,  insjxjcting 

material  for  tramway  service  (B.  7^<5). 

Works  of  Construction. — Contributions  are  not  payable  in 
respect  of  : — 

1.  Laying  asphalt  or  tarred  macadam  in  the  yards  of  and 
the  paths  leading  to  buildings  (B.  738). 


THE  SLAGGING  TYPE  OF  GAS  PRODUCER. 


This  sras  producer  receives  attention  in  Technical  Paper  No.  20  of 
the  U.S.  Bareau  of  Mines,  which  Is  conducting  tests  upon  it  to 
show  its  value  for  fuels  high  in  ash.  \Yith  coke  fuel  and  limestone 
flux  for  both  intermittent  and  continuous  runs  up  to  100  hours,  the 
results  point  to  success.  Low  grade  fuels  with  high  ash  of  50  to 
60  per  cent,  have  succeeded  in  Europe,  and  in  the  U.S.  with  fuels  up 
to  30  and  44  per  cent,  of  ash  have  been  tested  in  high  grade  fuel 
producers  only. 

Laboratory  tests  show  that  for  high  percentages  of  carbon 
monoxide,  the  fuel  bed  of  a  producer  must  have  a  temperature  of 
2.300°  F.  or  more.  Such  a  temperature  fuses  the  ash  and  makes 
clinker  difficulties.  Now,  if  a  producer  is  used  of  the  blast- furnace 
type,  the  use  of  a  suitable  flux  will  remove  this  ash  as  slag. 
Bischof  is  said  to  have  proposed  a  slagging  producer  in  1839.  In 
1840  one  was  built  at  the  Audincourt  Ironworks,  in  France,  by 
Ebelmen,  using  charcoal,  iron  furnace  slag  and  clay,  which  ran  out 
as  a  fusible  slag.  One  was  built  by  Taylor,  and  worked  at  Chester, 
N.J.,  for  four  weeks  with  small  anthracite  and  30  to  40  per  cent,  of 
blast  furnace  slag  as  flux.  The  fuels  used  must  have  enough  fixed 
carbon  in  their  composition  to  develop  the  heat  necessary  to  fuse 
the  ash  and  do  the  other  work  of  the  producer.  A  battery  of  pro- 
ducers was  installed  at  Gironcourt  in  1907,  using  fuel  of  20  to 
25  per  cent,  ash,  and  giving  a  gas  with  28  to  30  per  cent,  of  CO  and 
9  to  10  per  cent,  of  H  and  CHj. 

The  IJureau  of  Mines  uses  a  producer  with  a  steel  shell  and  brick 
lining  and  slag  notch.  There  are  six  air  tuyeres  near  the  base,  and 
four  others  at  higher  points  for  steam  admission,  fuel  being  charged 
at  the  top,  where-also  the  gas  passes  off  very  much  as  in  the  blast 
furnace.  A  cooling  device  is  necessary  in  the  combustion  zone,  a 
coil  of  pipe  in  the  lining  for  water  circulation,  with  i\  in.  of 
magncsite  brick  between  coil  and  fire.  The  producer  top  also  ia 
water-cooled.  The  scrubber  contains  only  water-sprays.  The  gas 
passes  the  fine  water-sprays  and  is  dry  scrubbed  by  a  layer  of  wood 
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wool ;  the  air  blast  comes  from  a  positive  blower  at  5  or  6  to  16  in. 
water-gauge,  the  blast  being  passed  through  a  heater.  Coke  was 
first  used  as  a  simple  fuel.  Limestone  will  increase  the  fluidity  of 
the  slag,  and  with  the  first  trials  -J-in.  crushed  limestone  was  used. 
Analysis  was  of  little  use  for  fixing  proportions,  for  so  much  of 
both  fuel  and  lime  was  blown  over  by  the  blast. 

Tests  have  been  made  with  4  to  2S  lb.  of  stone  per  100  of  coke. 
Burning  30  lb.  of  coke  per  ft.  of  fuel  bed  per  hour,  and  using  6  of 
stone  to  100  of  coke,  the  slag  was  semi-fluid,  black  and  glassy  when 
cold.  The  gas  showed  31  per  cent,  of  CO  and  less  than  2  of  CO-i. 
To  get  a  low  fusion  slag  4  lb.  of  stone  per  100  of  coke  was  tried, 
but  the  slag  would  hardly  flow  and  clinker  accumulated  C  or  8  in. 
deep,  though  the  gas  was  excellent. 

Xext,  tests  with  12,  20  and  28  lb.  of  stone  were  made  under  no 
steam  as  before,  and  the  air  blast  at  ordinary  room  temperature 
with  a  (>-ft.  fuel  bed.  The  slag  ran  freely  with  12  lb.  At  2S  lb. 
the  fluidity  point  was  passed,  and  the  slag  would  hardly  flow. 
With  20  lb.  of  stone  the  results  were  satisfactory,  the  slag  less 
viscous,  and  freely  flowing  and  spreading  readily  when  run.  When 
the  blast  was  preheated  it  was  found  possible  to  run  with  an  inter- 
mittent period  of  four  days.  With  a  76-hours'  run  the  gas  was 
regular  and  excellent  at  31  per  cent,  of  CO,  and  li  of  COj  tapping 
the  slag  hourly.  Limestone  15  lb.,  coke  20  lb.  per  ft.  of  bed. 
Air  at  440°.  Other  good  runs  of  100  hours  were  made  with  1.5  lb. 
of  stone,  and  the  use  of  0'7.5  lb.  of  steam  had  no  effect  in  reducing 
slag  fluidity. 

It  may  be  remembered  that  Thwaite  had  a  slagging  producer  on 
test  at  Leeds,  and  that  blast  furnace  or  slagging  producers  formed  a 
feature  in  the  gas  power  electrical  scheme  put  forward  in  l'.i06  by 
Thwaite  and  Booth  in  their  coalfields  power  scheme. 

The  success  of  a  slagging  producer  must  depend  upon  the  cost  of 
lime  necessary  to  effect  the  fluxing  and  upon  the  possibility  of 
making  use  of  the  slag  by  way  of  a  raw  material  for  cement  manu- 
facture. As  a  rule,  a  slag  is  deficient  in  lime  if  a  cement  is  to  be 
made,  and  lime  must  be  added  and  ground  up  with  the  slag  and 
the  whole  re-burned  and  ground.  Some  slags  also  serve  well,  when 
crushed,  to  form  the  basis  of  artificial  stone.  It  is  clear  that  the 
whole  of  the  lime  for  a  cement  cannot  be  put  through  the  producer, 
for  this  must  be  worked  so  as  to  give  a  liquid  slag,  an  end  not 
attained  with  either  an  excess  or  a  deficiency  of  lime.  The  report 
before  us  is  hopeful  that  the  slagging  producer  will  be  a  means  of 
utilising  low  grade  fuels. 

For  large  gas  producers  it  is  certain  that  a  really  successful  slag 
producer  would  be  very  helpful,  for  it  would  economise  labour.  A 
producer  can  be  handled  entirely  by  mechanical  means,  as  regards 
its  fuel  and  other  charges,  exactly  like  the  blast  furnace,  of 
which  it  is  but  a  modified  example.  With  a  slagging  process  the 
riddance  of  the  ash  or  waste  could  be  also  dealt  with  on  mechanical 
lines.  It  may  be  considered  that  so  far  no  gas  producer  outside  the 
blast  furnace  has  been  made  of  really  large  size.  But,  if  a  producer 
could  be  made  really  large  enough  to  admit  of  mechanical  ash 
removal  apart  from  slagging,  there  is  no  apparent  objection  to  be 
raised  against  the  employment  of  a  conveyor  or  chain  scraper  gear, 
which  should  remove  the  burned-out  ash  and  clinker  from  the  pit 
bottom  of  a  water  seal  producer,  so  saving  the  wages  cost  of  the 
present  system  of  rakitig  out,  though  this  is  more  easy  and  quick 
to  carry  out  than  the  raking  which  is  necessary  with  the  ordinary 
grate  bottom  apparatus. 


21,351.    "  Telephone  apparatus."    R.  Lagus.    September  19th.    (Complete.) 

21,305.  "  Portable  electric  lamp  for  signalling  and  other  purposes."  J. 
Ormandy  and  G.  W.  Colmer.    September  19th. 

21,370.  "  Instruments  for  measuring  electric  resistances."  E.  I.  Everett, 
September  I9th. 

21410.  "Electric  water  beaters  or  geysers."  L.  M.  Waterhoosk  and 
Simplex  Conduits,  Ltd.    September  20th. 

21,411.  "Electric  arc  lamps."  A.  H.  Railini^  and  A.  E.  Angold. 
September  20th. 

21,415.  "Direct  current  dynamos  and  motors."  E.  R.  Freeman. 
September  20lh.    i  Complete.) 

21,433.  "  Brush-rocking  apparatus  for  dynamo-electric  machines." 
PiNTscH's  Elei tric  MfG.  Co.,  Ltd.,  and  C.  H.  Vidal.    September  20th. 

21,446.  "  Production  of  sheet  mica  :ind  the  like  from  mica  waste  and  other 
materials."    F.  Bollino.     September  20th.    i  Complete.) 

21,446.  "Calculating  apparatus  particularly  adapted  for  reckoning  out 
charges  for  the  use  of  electricity,  gas,  water  and  so  forth."  H.  Biicckjiakn. 
September  20th.     (Complete.) 

21.471.  "Polyphase  alternating  electric  current  commutator  motors." 
Siemens  Schuckehtwekke  G.m.b.H.  (Convention  date,  September  22nd, 
1911,  Germany.)    September  20th.     (Complete.) 

21.472.  "Cooling  dynamo-electric  machines."  Siemens  Bros.  Dynamo 
Works,  Ltd.,  and  W.  Mabden.     September  20th.    (Complete.) 

21,478.  "Electric  furnaces  for  producing  gas  reactions."  H.  Padling. 
(Convention  date,  October  24th,  1911,  United  States.)  September  20th.  (Com- 
plete.) • 

21,504.  "  Electric  motor-regulating  resistances."  A.  H.  Raiung  and  C.  C. 
Garrard.    September  21st. 

21,533.  "  Electric-controlling  devices  for  automatic  phgtcgraphic  devices." 
S.  G ROSSI.    September  21st.    (Complete.) 

21,540.  '*  Automatic  thermic  cut-out  for  electric  lighting  and  power  tranE- 
mission  circuits."    A.  Tasso.    September  21st.    (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Livei-pool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911 

Dtnamos.    A,  A.  Price.    19,5B1.    September  2nd. 

Telegraphic  Relays.    S.G.Brown.    19,779.    September  Btb. 

Quadruples  Hughes'  Printing  Telegraphs.  G.  Banzati.  19,815.  Septem- 
ber 6th. 

Electric  Safety  Fuse.    J.  Muller.    19,856.    September  6th. 

Method  of  and  Apparatus  for  Electrically  Tbeatino  Plants,  Seeds  and  the 
LIKE.  F.  Muller  and  Veifa-Werke  Vereinigte  Electrotechnische  Institute 
Prankfurt-Aschatfenburg.    19,962.    September  7th.    (June  20th,  1911.) 

Electric  Furnaces.    A.  E.  Bourooud.    20,038.    September  8th. 

Collectors  for  Electric  Traction.    R.  C.  Sayer.    20,100.    September  lltb. 

Electric  Switches.    A.  P.  Berry.    20,171.    September  11th. 

SEmES  Electrical  Lighting.    B.  C.  Atherton.    20,794.     September  20th. 

Electromagnetic  Relays,  Electromagnets  and  the  L'KE.  Western  Electric 
Co.    (Western  Electric  Co.)    20,860.    September  21st, 

AUTOMATIC  Electrically-Governed  Engine  Stop-Gear.  H.  D.  Hinckley  and 
W.  D.  HalUday.    23,359.    October  23rd. 

Electric  Lamps  FOR  Motor  Vehicles.    H.  Aron.    24,380.    November  And, 

Magnetic  Clutches.    A.  T.  Collier.    24,776.    November  7th. 

Means  for  use  in  Automatically  Regulating  the  Timing  in  Magneto- 
Ignition  Apparatus.  H.  Diehl.  25,161.  November  Uth.  (November  23rd, 
1910.) 

Telegraphic  Systems.  P.  Faiells.  27,510.  December  7th.  (December  9th, 
1910.    Addition  to  4,920  of  1911.) 

Manufacture  of  Metallic-Filament  Incandescent  Lasips.  Siemens  Bros, 
and  Co.  (Siemens  &  HaUke  Akt.-Ges.)  29,09".  December  27th.  (Conven- 
tion  date  not  granted.    Addition  to  19,077  of  1910.) 


NEW     PATENTS    APPLIED    FOR,     1912. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


21,076.    "  Telephone  systems."    C.A.Whipple.    September  16th. 

21,102.  "  Electrical  switches."  B.  D.  Hokton.  (Convention  date,  October 
23rd,  1911,  United  States.)    September  16th.    (Complete.) 

21,115.  "  Electric  pendulum  and  switch  for  controlling  electric  clocks." 
W.  J.  Parker.    September  17th. 

21,120.  "  Interlocking  electric  starting  switchgear."  A.  H.  Railing  and 
0.  C.  Garrard.    September  17th. 

91,157.  "  Regulator  for  train  lighting  systems  and  the  like."  P.  Kennedy. 
(Convention  date,  July  6th,  1912,  United  States.)  September  17th.  (Com- 
plete.) 

21,179.  "Electric  indicating  apparatus."  Tyler  Apparatus  Co.,  Ltd.,  and 
E.  H.  Bishop.    September  17th. 

21,194.  "  Method  of,  and  apparatus  for,  producing  mezzotint,  stipple,  and 
other  printing  plates,  and  autographic,  facsimile,  and  other  telegraphic 
records."    .\.  S.  Bridgwater.    September  17th. 

21,212.  "  Electric  cooking  apparatus."  T.  Bireett  and  Simplex  Conduits, 
Ltd.    September  18th. 

21,215.  "  Detachable  sleeve  for  the  inspection  of  wires  in  cables."  J.  A, 
Wn-LiAMS.    September  18th. 

21,244.     "Telegraphy."     E.  D.  Gather.    September  ISth. 

21,263.  "  Systems  of  electric  motor  control."  BRrrisH  Thomson-Houston 
Co.,  Ltd.     (General  Electric  Co.,  United  States.)    September  18th. 

21.281.  "  Electric  furnaces."  E.  Btassano.  (Addition  to  8,901  of  1911.) 
September  18th.    (Complete.) 

21,290.  "  Electric  furnaces."  J.  M.  (known  as  Johannes)  Boccze.  (Con- 
vention date,  October  Uth,  1911,  France.)    September  18th.    (Complete.) 

21,310.  "Secondary  cells,  charging  the  same  and  utilising  current  there- 
from." M.  R.  Hutchison.  (Convention  date,  September  28th,  1911,  United 
States.)  September  19th.    (Complete.) 

21,33.'.  "Printing  telegraph  instruments."  E.  J.  Kesselb.  (Addition  to 
17,322  of  1910.)    September  19th.     (Complete.) 

21,342.  "Bedroom  electric  reading  lamp  and  watch  suspender."  C.  P. 
Clark.    September  19th. 

21,349.  "  Mountings  or  fittings  for  tubular  incandescent  electric  lamps." 
D.  AssEBSoHN.    (Addition  to  17,856/07).    September  19th. 


1912. 

Apparatus  for  Pboddcing   Electric  Oscixlaxjons  Adapted  for  Wireless 

Communication  AND  OTHER  Purposes.    W.  Dubilier.    11,091.    May9tb. 
Telephones  and  other  Apparatus  Embodying  Exposed  Diaphragms.    E.  A. 

Graham.     13,768.    June  12th. 
Makers    of    Connections    to    Commutator    Segments    of    Dynamo-Electric 

Machinery.    Siemens  Schuckertwerke  Ges.     16,662.    July  4th.    (July  4th, 

1911.) 
Magneto-Electrio  MAcmNEs  FOR  Ignition.    W.  Bayer.    1,895.     January  17th. 
Construction  of  Buhglak  Alarm.    J.  H.  Lang.    3,282.    February  8th. 
Electric    Incandescent    Lamps.      R.    H.    Henderson.     7,148.     March    aSrd. 

(March  23rd,  1911.) 
Electric  Signalli>-g  Circuit  for  Train  Despatching  and  Like  Systems.    J.  0. 

Field.    7,435.    March  27th.    (March  SOth,  1911.) 
Device   for   Locking    Together    .an  Incandescent  Electric  Lamp  of  the 

Bayonet-Capped  Type  and  Lampiiolder.    G.  E.  Meek.    12,228.    May  5Srd. 
Devices  for  Ensuring  Electrical  Continuity  in  Metallic  Conduits  for 

Electric  Cables.    L.  M.  Walerhouse  and  Simplex  Conduits,  Ltd.    13,079. 

June  4th. 
Automatic  Telephone  Systems,    siemers  Bros.  &  Co.    (Siemens  &  Halske 

Akt.-Qes.)    14,563.    June  21st.    (Addition  to  7,093  of  1910.) 


Canada. — The  I'imcs  correspondent  at  Toronto   reports 

that  at  the  recent  annual  banquet  of  the  Mauufacturers"  Association, 
at  Ottiwa,  Mr.  R.  S.  Gourlay,  the  new  president,  said  : — "  We  were 
asked  by  British  manufacturers  if  we  would  favour  an  increase  in 
British  preference."  His  answer  was  : — "  We  would  not :  and  their 
best  course  is  to  cast  in  their  lot  with  ns,  and  establish  branch 
factories  in  Canada." 

Fire. — An  outbreak  of  lire  occurred  on  Wednesday  last 
week  at  the  fitting  shop  of  the  British  Insulated  and  Helsby  Co."s 
works  at  Prescot.  The  roof  and  a  quantity  of  stores  were  totally 
destroyed. 
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StiijV  the  prospective  markets  and  nurse  them  I  Organise  a 
foreijjn  trade  cam[)aign  I  Co-operate  in  reason  witb  yonr 
IJritish  rivals  in  order  effectively  to  meet  foreign  competition  I 
Advertise  to  the  whole  world  your  ability  as  an  up-to-date 
manufacturer  I 

To  readers  of  the  Elkctuk'ai,  Rkvikw  such  advice  as  the 
foregoing  is  not  unfamiliar.  Indeed,  it  is  very  much  like  a 
selection  of  texts  from  a  series  of  our  own.  On  this  occasion, 
howe\er,  we  (]uote  the  suggestions  from  a  statesman  of 
experience.  Lord  Selborne,  who  uttered  them  last  week  at 
the  opening  of  the  Olympia  Machinery  and  Engineering 
Exhibition.  Writers  in  the  trade  Press  may  say  such  things 
as  the  outcome  of  siiecial  study,  and  as  the  result  of  urgent 
warnings  received  from  qualified  observers  ;  trade  com- 
missioners and  consuls  also  may  offer  similar  counsel  in  very 
definite  terms ;  but  we  are  afraid  that  too  often  such 
suggestions  have  come  to  be  regarded  as  a  matter  of  course 
when  passed  through  such  channels,  and  we  have  noticed 
occasionally  a  disposition  to  treat  them  as  more  or  less  idle 
talk.  We  would  remark  at  once,  however,  that  we 
believe  that  disposition  to  be  breathing  its  last,  though  ultra- 
conservation  still  occasionally  betrays  itself.  In  the  elec- 
trical and  engineering  trades  especially  have  we  noted  with 
feelings  of  deep  satisfaction  the  new  spirit  that  has  in  recent 
years  entered  into  British  investigation  of  foreign  trade 
possibilities,  while  there  is  also  a  slight  movement  toward 
more  efficient  organisation,  a  more  sympathetic  attitude 
toward  the  principle  of  co-operation  to  gain  common  ends 
has  been  engendered,  and  save  in  a  few  exceptional  cases,  the 
desire  to  hide  one's  light  under  a  bushel  no  longer  ocxiupies 
the  breast  of  our  manufacturers. 

So  far,  then,  the  spirit,  the  attitude,  the  desire,  have 
undergone  a  healthy  change.  The  recognition  that  a  certain 
course  of  procedure  is  wrong  is  not  enough.  If  the  pace  has 
been  too  slow,  it  must  be  speeded  up  ;  if  the  method  of 
doing  business  be  obsolete,  it  must  be  scrapped  in  favour  of 
the  more  efficient  though  more  exacting  system  which 
altered  conditions  have  necessitated  ;  if  orders  from  new 
markets  be  desired,  we  have  got  to  do  something  more  than 
wish  for  them.  Sentiments  are  of  little  avail,  a  mere 
assent  to  the  editorial  proposition  that  these  days  demand 
more  active  effort  in  a  foreign  field  is  of  little  use,  from  our 
national  and  individual  manufacturing  point  of  view,  unless 
we  take  some  very  definite  course  to  extend  our  trade — 
unless  we  become  thoroughly  aggressive.  These,  we  know, 
will  be  termed  platitudes  ;  they  are — we  admit  it. 

Can  we  say,  though,  with  such  reflections  prominently  in 
mind,  that  our  manufacturers  and  traders  are  doing  their 
best  to  maintain  and  develop  the  British  position  abroad, 
seeing  that  a  strong  policy  is  essential  for  productive 
activity  and  prosperity  to  be  continued  at  home  in  the 
years   that   are   to   come  ?     If    we   understand   the   views 
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of  Lord  Selborne,  as  reported  in  the  Press,  he,  at  any  rate, 
is  not  siitisfied  with  the  position  of  affairs.  Speaking 
as^  the  result  of  his  experience  in  an  office  of  high 
authority  in  South  Africa,  and  assisted  also  by  the  suggestions 
of  students  having  other  coigns  of  vantage  from  which  to 
view  the  battle,  he  appeals  to  the  British  manufacturer  to 
pay  heed  to  the  alertness  of  foreign  competitors  in 
getting  their  feet  early  into  new  trade  territory,  and  he 
suggests,  as  a  study  well  worthy  of  the  statesmanship  of 
our  manufacturers,  "  the  nursing  of  prospective  markets." 
Of  course  we  are  in  the  most  complete  agreement  with  his 
lordship,  for  again  and  again  have  we  urged  our  firms  to 
take  a  large  view  of  export  matters,  not  being  content  with 
a  mere  inquiry'  and  order-book  business  producing  an 
immediate  profit,  but  establishing  a  connection  in,  and  a 
hold  upon,  new  markets  where  an  immediate  satisfactory 
return  was  out  of  the  question.  In  recent  years  we  have 
emphasised  the  forward  movement  or  awakening  that  was 
taking  place  among  the  people  in  such  markets  as  China. 
Turkey,  Russia  and  South  America,  all  of  which  must 
inevitably  soon  bring  a  huge  demand  for  modern  facilities  ; 
also  the  hopefulness  that  should  exist  with  regard  to  trade  in 
Canada,  Australia,  India  and  South  Africa.  It  used  to  be 
said  in  some  quarters  that  our  electrical  firms  could  not 
afford  to  stand  the  financial  drain  involved.  We  have 
seen  m  a  number  of  eases  that  that  objection  has  been 
falsified  by  practical  experience,  even  when  trade  was  not 
good,  and  profits  were  smaller. 

Bat  to-day — What  of  the  position  in  191:^ !'  Reports 
from  every  hand  show  that  electrical  engineering  works  are 
full  of  business,  extensions  to  works  are  being  carried  out, 
order  books  are  in  a  liealthy  state,  deliveries  cannot  be  pro- 
mised as  quickly  as  desired.  A  discordant  note  is  struck  by 
the  report  issued  by  one  manufacturer  this  week,  but  the 
position  described  has  arisen  through  exceptional  losses,  and 
one  can  only  hope  that  it  is  but  a  temporary  fall  from  ordinary 
dividend  grace.  Taking  the  outlook  generally,  we  appear  to 
be  in  the  midst  of  a  bigger  boom  than  ever  before.  The 
weekly  reports  in  the  engineering  Press  have  formed  for  some 
months  past  quite  entertaining  reading,  showing  the  rush  of 
business  and  the  fulness  of  employment  for  labour.  But 
booms  do  not  last.  We  must  profit  by  past  experience,  and 
remember  the  drop  in  the  trade  curve  which  comes  as  in- 
evitably after  the  boom  as  the  night  follows  the  day.  In  times 
of  depression  we  discuss  things  that  are  wrong,  and  mean  to 
put  them  right  when  trade  improves  ;  as  activity  increases 
and  the  boom  comes  on,  we  are  busy  or  we  forget  those  good 
intentions.  Now  the  best  way,  surely,  is  in  time  of  boom 
when  we  can  better  afford  it,  to  adopt  this  policy  of  nursing 
prospective  markets,  so  that  slackness  when  it  comes  will 
be  less  serious.  We  hope  that  the  appeal  of  Lord  Selborne 
for  the  matter  to  be  dealt  with  in  a  statesmanlike,  instead 
of  a  parochial,  manner  by  British  manufacturers  will  receive 
a  sympathetic  attention  from  those  to  whom  it  was  addressed, 
and  from  all  who  are  interested  in  strengthening  the  founda- 
tions of  the  citadel  of  British  engineering. 


The  suggestion  for  co-operation  and 
p'??^r"  "^  advertisement  touched  upon  briefly  in 
the  preceding  article  is  a  very  timely  one. 
It  should  not  be  passed  over  lightly,  but  deserves  the  most 
profound  deliberation  from  all  of  us.  There  is  an  inter- 
national exhibition  to  be  held  at  Ghent,  Belgium,  next  year. 
How  can  we  secure  that  British  electrical  engineering  shall 
have  a  really  true  representation  in  evidence  ?  We  can  hear  in 
a  hundred  offices  at  once  the  remark  that  "  it  is  ridiculous  to 
suggest  that  such  a  firm  as  ours  could  stand  such  a  burden." 


AVe  recognise  the  heaviness  of  the  burden,  but  why  not 
share  it  with  your  brother  manufacturers  ?  Surely  that 
would  be  better  than  to  see  the  foreigner  go  in  and  win. 
Mr.  J.  M.  Robertson,  M.P.,  the  Parliamentary  Secretary  to  the 
Board  of  Trade,  who  followed  Lord  Selborne,  showed  that  he 
appreciated  how  great  was  the  growing  burden  of  individual 
displays  at  international  exhibitions,  but  like  many  more  of  us, 
he  also  sees  how  imperatively  necessary  international  advertise- 
mentof  the  manufacturing  productsof  this  country  has  become. 
We  observe  that  even  in  ( ierman y  criticism  is  being  offered 
that  international  exhibitions  are  following  too  closely  on 
the  heels  of  one  another.  It  is  feared  that  excess  will  lead 
firms  to  get  into  the  way  of  holdmg  alcof.  It  is  understood, 
however,  that  the  firms  who,  under  the  auspices  of  the  Board 
of  Trade  Exhibitions  Branch,  entered  into  a  co-operative 
arrangement  at  Brussels  and  Turin,  found  the  efforts  well 
worth  while.  Our  foreign  competitors  have  shown  their 
satisfaction  with  exhibitions  of  this  kind  by  increasing  the 
space  at  succeeding  shows,  and  it  is  certain  that  if  we  are 
not  wide  awake  in  respect  of  Ghent,  we  shall  be  eclipsed  in  a 
country  which  can  afford  us  one  of  the  best  trade  oppor- 
tunities so  far  as  the  Continent  is  concerned.  There  will  be 
no  other  great  exhibition  in  Belgium  for  a  decade,  and  the 
British  Government  proposes  to  make  a  special  feature  of 
engineering  and  machinery  in  the  British  exhibit.  The  fact 
that  on  the  Continent  there  are  to  be  met  our  keenest  elec- 
trical rivals  with  their  network  of  connections  spread  out  in 
all  directions  must  not  he  allowed  to  dictate  a  policy  of 
apathy.  British  electrical  apparatus  must  be  advertised  if 
it  is  to  be  known  :  it  is  likely  to  be  known  more  effectively 
if  it  is  sfcii.  The  quality  of  our  production  is  high, 
why  not  let  it  speak  for  itself  in  a  co-operative  electrical 
advertising  effort  at  Ghent?  How  far  are  rival  comi^etitors 
in  the  British  electrical  industry  willing  to  join  hands  in  a 
splendid  effort  to  boost  their  jiroducts  in  the  presence  of 
Continental  buyers  and  of  those  who  will  come  from  other 
foreign  markets  to  \isit  the  exhibition  ?  Each  may  reduce 
the  cost  to  the  other  and  both  stand  to  gain  something.  In  our 
next  issue  we  shall  give  some  further  details  of  the  arrange- 
ments, and  we  venture  to  hope  that  some  way  will  be  found  for 
ensuring  that  British  electrical  industry  not  only  shall  not 
suffer,  but  shall  greatly  gain,  from  the  holding  of  this  exhibi- 
tion and  from  the  facilities  that  the  Board  of  Trade  are 
placing  at  our  disjiosal. 


It  is  interesting  to  notice  that  the 
The  Fees  President  of  the  Incorporated  Law 
Wi1nps*es  i^ociety  has  been  attempting  to  blame 
the  expert  witness  for  the  abnormal 
expense  of  modern  litigation.  If  it  be  true  that  your  expert 
demands  and  receives  large  fees,  we  see  no  reason  why  he 
should  not  do  so.  Anyone  who  has  had  experience  of  the 
law  from  the  point  of  view  of  the  man  who  is  summoned  to 
assist  the  Court  by  giving  evidence  will  appreciate  that  the 
fee  charged  may  very  properly  be  out  of  proportion  to  the 
time  spent  in  the  witness-box.  A  busy  engineer  may  have 
to  make  a  preliminary  report,  travel  to  a  remote  part  of  the 
country  to  view  the  locus  in  quo,  attend  numerous  conferences, 
make  plans,  models,  and  drawings,  and  conduct  experiments. 
Surely  he  is  entitled  to  charge  a  reasonable  sum  for  all  these 
services  which  make  a  very  serious  demand  ui:ion  his  time  r 
His  fee  is  but  the  reward  of  talent  and  experience.  May  we 
suggest  to  Mr.  Samson  that  the  lawyer's  bill  of  costs  might 
often  be  materially  reduced  if  the  cUent  were  advised  to 
consult  a  technical  expert  at  the  earliest  possible  moment  r 
Suppose,  for  instance,  the  question  at  issue  is  whether  a 
generating  plant  is  capable  of  doing  the  specified  work. 
The  lawyer  may  advise  as  to  the  constniction  of  the  con- 
tract ;  the  lawyer's  client  who  supplied  and  erected  the  plant 
may  be  satisfied  in  his  own  mind  that  it  complies  with  the 
contract,  and  may  have  sufficient  force  of  character  to 
impress  his  legal  advisers  with  the  same  view.  But  an 
independent  expert  will  look  at  the  whole  matter  from  a 
more  or  less  impartial  standpoint,  and  may  well  be  in  a 
position  to  switch  off  a  very  expensive  current  of  litigation. 


Vol.71.   No.  1,820, ocTonEu  11,1912.]     THE    ELECTRICAL    REVIEW. 


563 


DOMESTIC    WATER-HEATING    BY 
ELECTRICITY. 


IlEitii  A.  HiTTEKiiAi.ssE.N,  ill  u  \)u\M-  loud  before  the  Ver- 
Ijiuid  Deutscher  Elektrotechniker  recently,''  discusses  the 
importance  both  to  (he  consumer  and  to  the  supply  engineer 
of  electric  water-heating  for  domestic  use. 

He  points  out  that  about  three-fiftlis  cf  the  heat  re(juiredfor 
domestic  purposes  (exclusive  of  that  forrooin  warming)  is  used 
for  heating  water,  and  if  this  is  tx)  be  su]iplied  electrically  so  as 
to  compete  favourably  with  gas  or  coal,  the  charge  for  elec- 
tricity must  be  a  lower  one  tlian  is  usually  possible  under 
ordimiry  circumstances. 

The  ditliculty  can  be  overcome,  however,  if  some  form  of 
heat  storage  is  employed  for  the  water-heating,  so  that  the 
required  energy  can  be  supplied  to  tlie  apparatus  not  neces- 
sarily when  the  hot  water  is  required  by  the  consumer,  but 
at  times  of  light  station  load,  such  as  the  early  morning  or 


fKIn 


^i- 
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tile daylight  hours.  Such  a  load,  completely  under  the  con- 
trol of  the  supply  station,  can,  of  course,  be  economically 
supplied  at  a  very  low  figure,  and  may,  eventually,  prove  a 
valuable  means  of  levelling  the  load  curve. 

To  meet  this  requirement,  Herr  liitterhaussen,  after  long 
e.Kperiment,  has  developed  an  interesting  form  of  heat  accumu- 
lator which  he  claims  competes  favourably  as  regards  first 
cost,  working  cost  and  simplicity  with  the  gas-heated 
'■  geyser  "  and  similar  rivals. 

The  arrangement  of  this  is  shown  in  the  section,  fig.  1 .  The 
heat  accumulation  takes  place  in  the  water  itself,  the  heat  being 
given  off  by  the  heating  body  //  at  the  bottom  of  the  cir- 
culating tube  /i,  and  conveyed  by  convection  to  the  top  of 
the  main  chamber  ii  in  the  noiglibourhood  of  the  outflow 
pipe  /.  As  hot  water  is  withdrawn  by  the  consumer,  fresh 
cold  water  from  the  mains  enters  by  the  pipe  (/at  the  bottom, 
and  the  perforated  plate  /serves  to  prevent  all  eddying  and 
mixing  of  this  cold  inflow  with  the  existing  hot  water. 

The  cold  water  thus  remains  at  the  bottom,  and  passes 
gradually  into  the  circulating  tube  h,  and,  after  heating,  to 
the  top  of  the  chamber.  The  well-known  fact,  that  in  a 
vertical  chamber,  such  as  this  apparatus  forms,  heat  travels 
downwards  only  very  slowly,  makes  it  possible  for  the  cold 
and  hot  waters  to  remain  in  this  way  in  the  same  chamber 
for  an  extraordinarily  long  time  without  mixing.  Thus,  at 
any  moment  the  full  amount  of  hot  water  corresponding  to 
the  energy  supplied  is  immediately  available. 

Heat  dissipation  is  reduced  to  a  minimum  by  surrounding 
the  water  chamber  by  an  8-in.  thick  coating  of  very  loosely 
packed  silica.  No  metallic  connections  between  the  water 
and  the  outer  casing  occur,  except  the  inflow  and  outflow 
pipes.  The  inlet  pipe  is  only  in  contact  with  cold  water, 
since  no  appreciable  heatmg  occurs  below  the  bottom  of  the 
circulating  tube,  and,  therefore,  no  loss  occurs  through  it. 

H.T.Z.,  August  22nd,  1912. 


Loss  through  the  outlet  pifjc  is  practically  prevented  by  the 
simple  device  of  carrying  the  pipe  in  a  downward  direotion 
for  some  distance  (about  18  in.)  in  the  non-conducting 
coating  as  shown.  With  this  arrangement  all  convection 
currents  in  the  pipe  are  prevented,  and  so  extremely  little 
heat  escapes  through  the  pipe,  whilst  with  a  pipe  directed 
upwards,  or  even  liorizontally,  and  however  well  lagged,  a 
prohibitive  amnunt  of  waste  was  found  to  occur. 

The  accumulator  is  provided  with  a  simple  automatic 
cut-out  wliich  disconnects  tlie  supply  as  soon  as  the  desired 
temperature  is  reached,  and  reconnects  it  aft«r  water  has 
been  drawn  off.  This  consists  of  a  contact  thermometer  /c, 
and  an  electromagnetic  mercury  switch  /.  This  device 
only  consumes  about  half  a  watt,  and  since  the  temperature 
changes  in  the  accumulator  take  place  extremely  slowly, 
the  mercury  switch  only  has  to  operate  very  occasionally, 
and  has  a  very  long  life. 

The  apparatus  is  thus  wholly  automatic,  and  is  also  in  no 
way  disturbed,  if,  at  certain  times  of  the  day,  the  supply  is 
entirely  cut  off,  either  by  a  time  switch  or  liy  hand. 


NOTES    FROM    INDIA. 


[llV    Ol'R    SPKCIAL   COKRESPONUKNT.] 


Dacca. — Under  the  old  scheme  of  things  when  this  very 
ancient  and  highly  interesting  city  was  the  capital  of  the 
new  province  of  Eastern  Bengal  and  .Vssam,  a  concession  for 
electric  lighting  and  tramways  was,  after  considerable  delays 
and  expense,  granted  to  Jlessrs.  Octavius  Steele  &  Co.,  of 
Calcutta.  In  due  course  a  company  was  formed,  the  necessary 
capital  was  subscribed,  some  locally,  some  in  England,  orders 
were  given  for  the  plant  at  home,  and  everything  progressed 
satisfactorily.  The  old  three-wire  440-volt  central  station, 
which  was  a  free  gift  of  the  old  Nawab  of  Dacca  to  the 
citizens,  was  to  have  been  absorbed  in  the  new  power  scheme 
and  the  existing  overhead  bare  copper  mains  utilised  to  some 
extent. 

Suddenly,  and  without  warning,  came  the  news  of  the 
Delhi  Durbar  booms,  one  of  which,  in  response  to  a  fierce 
agitation  among  Bengalis,  was  to  nullify  the  partition  of 
Bengal,  and  by  a  stroke  of  the  pen  the  province  of  Eastera 
Bengal  was  wiped  out  and  the  proud  city  of  Dacca  reduced 
to  its  former  decaying  position.  Interest  in  the  new  electric 
lighting  scheme  ceased  for  the  time,  orders  not  executed  were 
cancelled,  and  the  i)romoters  of  the  scheme  were  naturally 
very  disappointed  and  dissatisfied.  Now,  however,  after  a 
lapse  of  several  months  the  newly-appointed  Governor 
of  Bengal  has  signified  his  intention  of  making 
Dacca  his  headquarters  for  at  least  two  or  three 
months  a  year,  and  active  work  on  the  new  lighting 
scheme  has  again  commenced.  By  March,  1913,  it  is  hoped 
that  the  machinery  will  be  in  operation,  and  current  from 
the  new  power  house  in  the  mains.  The  Bengal  Govern- 
ment, it  is  said,  has  gudranteed  a  certain  minimum  con- 
sumption per  annum,  sufficient,  at  any  rate,  to  pay  yearly 
establishment  charges  and  maintenance  ;  and  it  is  anticipated 
that  street  lighting  and  private  consumers  will  yield  a  suffi- 
ciently large  revenue  to  go  towards  paying  a  dividend. 

A(ira. — Tenders  are  lieing  called  for  a  lighting  scheme  for 
this  ancient  and  beautiful  Moghul  city  and  cantonments.  It 
is  not  generally  known  as  yet  whether  the  Government  are 
allotting  the  necessary  funds ;  or  whether  it  is  in  the 
initiative  of  a  private  syndicate  who  have  obtained  a  lighting 
concession.  A  new  electrical  inspector  has  recently  been 
appoint  c  J  in  the  United  Provinces,  and  contractors  are  not 
yet  familiar  with  his  methods. 

Wire. — Government  engineers  are  frequently  specifying 
metal-covered  wires  in  India  in  these  days,  the  popular 
favourites  being  "  Stannos,"  imported  by  Messrs.  Siemens, 
and  Henley's  system.  As  these  metallic-covered  wiring 
systems  are  cheaper  and  neater  than,  and  probably  as  durable 
as,  either  wood  casing  or  conduit  work,  neither  of  which  in 
India  is  very  lasting,  wire  manufacturers  who  have  not 
yet  put  a  "  system"  on  the  Indian  market  should  wake  up 
and   meet  a  want,   instead  of,  as  some  wire  manufacturers' 
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agents  do,  wasting  time  and  misplacing  energy  in  decrying 
the  "systems"  which  are  growing  in  popularity. 

The  wiring  method  which  has  stood  the  test  of  time  is 
undoubtedly  teakwood  casing  work  spaced  away  from  walls  en 
small  porcelain  button  insulators  ;  but  a  new  fashion  has 
come  in — whether  to  stay  or  not  is  a  debatable  point — and  it 
must  be  catered  for  even  temporarily. 

Elccirif  Drirf  for  31iUs. — A  new  flour  mill  dri\en  elec- 
trically has  been  ojDened  recently  by  Messrs.  Andrew  Yule, 
of  Calcutta.  The  motors  are  by  the  Lahmeyer  Co.,  running 
direct  off  the  Supply  Co.'s  h.t.  G,000-volt  mains.  The 
consulting  work  was  in  the  hands  of  Mr.  S]:)eyer,  wlio 
explained  the  economy  of  motor  drive  to  an  interested 
audience  of  commercial  men. 


COMPENSATING    VOLTMETERS. 


Bv   F.  T.  HOMAN,  A.M.I.E  K. 


It  is  frequently  of  advantage  to  be  able  to  measure  at  the 
generating  station  the  voltage  at  the  feeding  point  of  a 
ieeder  without  resorting  to  the  use  of  pilot  wires.  For  this 
purpose  compensating  voltmeters  may  conveniently  be  used  : 
their  main  advantages  are  : — 

1 .  The  low  cost  of  installation  and  upkeep. 

a.  The  elimination  of  frequently  troublesome  pilot  wires. 

Fig.  1  shows  a  diagram  of  connections  for  a  voltmeter 
applied  to  a  single  feeder. 

B  is  a  high  series  resistance  provided  with  three  terminals, 
and  is  connected  across  the  bus-bars. 

A  is  a  low-resistance  shunt  inserted  at  the  bus-bar  end  of 
the  feeder. 

It  will  be  noted  that  the  effect  of  the  shunt  A  is  to  oppose 
the  drop  across  the  few  turns  of  high  resistance  to  which  the 
voltmeter  is  connected,  and,  consequently,  when  there  is  any 
load  on  the  feeder,  the  voltmeter  reading  is  correspondingly 
reduced  to  allow  for  the  voltage  drop  on  the  whole  length  of 
the  feeder. 

The  shunt  may  conveniently  be  dispensed  with  altogether 
by  using  instead  a  short  length  of  the  feeder  cable  itself,  such 


that  the  resistance  corresjTOnds  with  the  calculated  resistance 
of  the  shunt.  This  jrill  not  usually  mean  tapping  more  than 
about  20  ft.  of  feeder. 

By  the  adoption  of  a  suitable  plug  or  switch  arrangement 
a  single  instrument  may  be  used  on  several  feeders. 

Fig.  2  shows  the  connections  for  three  feeders,  using  a  three- 
pin  plug  and  sockets,  and  employing  a  length  of  feeder  in 
place  of  the  shunt  in  each  case. 

The  "  moving-coil  "  and  "  hot-wire"  types  of  instruments 
are  suitable  for  use  as  compensating  voltmeters  ;  the  electro- 
static type  is,  of  course,  unsuitable. 

The  above  remarks  apply  to  direct-current  working. 
For  alternating-current  systems  a  similar  arrangement  is 
possible  :  the  high  resistance  will  be  non-inductive,  and  a 
reactance  will  be  used  in  place  of  the  shunt.  Instruments 
of  the  "  induction  "  or  "  hot-wire  "  types  may  be  used. 


CORRESPONDENCE. 

Letters  reeeired  by  ua  after  6  P.M.  ON  ToESDAT  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


The  Use  of  Mica  in  the  Insulation  of  Electrical  Apparatus. 

If  you  will  permit  us,  we  should  like  to  make  a  few 
criticisms  and  add  a  few  notes  to  the  very  able  article  on  the 
above  subject  by  Messrs.  Fleming  and  Johnson,  in  the  recent 
issues  of  the  Electrical  Review'. 

We  agree  with  the  writers  that  there  is  a  lack  of  know- 
ledge amongst  electrical  engineers  as  to  the  limitations  of  this 
insulator  in  some  directions,  and  also  as  to  its  use  and 
advantages  in  other  cases. 

"We  also  agree  with  the  writers  that  the  mottling  on  some 
of  the  muscovites  does  not  greatly  affect  its  insulating  value 
for  iiractioal  purposes.  This  mottled  appearance  is  often 
caused  by  inclusions  of  magnetite  and  decomposed  felspar  (or 
china  clay).  Prof.  E.  Wilson  some  time  ago  carried  out  a 
series  of  exj^eriments  to  ascertain  the  dielectric  strength  of 
various  commercial  micas  ;  the  results  have  been  published, 
and  we  shall  be  pleased  to  forward  a  copy  to  any  electrical 
engineer  who  cares  to  apply  to  us.  The  dielectric  strength 
of  the  best  clear  ruby  mica  compared  to  spotted  Bengal 
mica  was  as  follows,  the  test  pieces  being  4  mUs  thick  : — 

Bengal  ruby  clear  ...         .5,2.00  volts  per  mil. 

Bengal  spotted  ...  ...         2,7.50  volts  per  mil. 

We  forward  a  direct  contact  photograph  to  show  the  form 
of  the  magnetite  inclusions  in  the  spotted  mica  of  the  same 
quality  as  the  tested  piece.     The  figures  for  the   spotted 


-DiKECT  Pkint  from  "Bengal  Spotted  Mica," 
SHOWING  Magnetite  Inclusions. 


mica  are  high  enough  for  all  ordinary  purposes ;  the  ruby 
clear  is  used  largely  for  special  high-tension  work,  condensers 
and  so  on. 

We  cannot  agree  that  "  amber  "  mica  (phlogopite)  is  much 
more  expensive  to  split  than  luuscovite.  By  reason  of  its 
softness  it  requires  a  little  more  care,  perhaps,  than  muscovite, 
but  an  expert,  or  properly  trained  splitter,  using  the  proper 
form  of  knife  would  not  consider  it  much  more  difficult  to 
deal  with  if  the  edges  of  the  slab  had  been  trimmed  as  they 
should  be  for  this  purpose  :  that  is,  the  mica  should  be 
trimmed  round  with  a  knife  held  on  the  slant,  what  is  known 
in  the  trade  as  sickle  trimmed,  because  the  natives  in  India 
use  a  sickle  for  this  purpose.  If  this  is  done  before  splitting, 
much  time  and  waste  will  be  saved  in  dealing  with  any  kind 
of  mica.  The  actual  process  of  splitting  correctly  and 
economically  is  difficult  to  explain  on  paper,  and  can  only 
be  acquired  by  practice  and  training,  a  point  that,  we  fear, 
is  not  generally  realised.    . 

We  do  not  agree  either  that  the  cost  of  amber  mica  is 
three  to  four  times  that  of  soft  green  ;  about  25  per  cent,  to 
50  per  cent,  extra  would  be  nearer  the  mark. 

We  agree  with  the  writers  that  the  so-called  "  softness  " 
of  many  micas  is  due  entirely  to  the  presence  of  moisture 
between  the  laminaj,  and  that  all  attempts  to  soften  mica 
artificially  by  "  annealing,"  or  any  other  way  that  alters  its 
structure,    only  result  in  partially  or  wholly  destroying  its 
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most  valuable  characteristics,  particularly  its  insulating  value. 
by  the  partial  disintegration  Which  these  processes  involve. 

We  certainly  must  protest  most  strongly  iigainst  the  state- 
ment that  pure  mica  has  only  a  restricted  application  on 
account  of  the  limited  area  of  the  sheets.  Mica  can  he 
obtained  and  is  regularly  sold  in  sizes  up  to  LM  in.  x  12  in., 
which  is  large  enough  for  most  purposes  ;  nor,  when  one 
considers  the  way  in  which  all  large  iniia  tiiat  comes  on  the 
market  is  absorbed  at  once,  is  it  true  to  say  that  mica  over 
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Fi«;.  2.— Laroe  Mica  Platks  fok  Ei.ectbical  Insulation. 

1  ■-'  in.  long  "  is  not  a  commercial  ])roposition."  AVe  forward 
a  photo  herewith  of  part  of  an  order  we  have  just  executed 
for  some  mica  o\er  Ij  in.  long  (lig.  l' ).  The  rule  shown  in 
the  print  is  a  foot-rule,  and  this  is  typical  of  orders  we  also 
have  in  hand. 

Referring  to  the  use  of  pure  mica  in  commutators,  we 
cannot  help  thinking  that  there  is  a  lot  of  nonsense  talked 
about  the  relative  hardness  and  softness  of  mica  used  for  this 
work  :  whilst,  on  the  one  hand,  we  hear  of  engineers  who  are 
troubled  with  the  uneven  wear  of  mica  and  micanite  in  their 
commutators,  there  are  plenty  of  firms  who  use  the  so-called 
hard  micas  and  who  ne\er  seem  to  have  any  trouble  at  all 
in  this  direction,  which  suggests  that  the  cause  of  this 
trouble  sTiould  be  sougiit  for  elsewhere,  a  view  which  is 
shared  by  one  of  the  leailing  insurance  engineers,  who  naturally 
has  exce])tional  opportunities  for  studying  this  question. 

With  reference  to  the  respective  merits  of  mica  and 
micanite  for  commutator  insulation,  we  sell  large  quantities 
of  both  insulators,  and  consequently  we  have  a  fairly  good 
knowledge  of  the  experience  of  the  usei-s,  not  only  of 
material  we  sell  ourselves,  but  also  that  from  other  sources, 
and  there  is  no  doubt  that  micanite  gives  far  more  trouble 
in  use  than  pure  mica,  a  view  which  we  are  sure  is  shared 
by  the  \ast  majority  of  electrical  engineers ;  in  fact,  we  have 
always  made  a  point  of  asking  every  electrical  engineer  we 
meet,  which  he  would  prefer  to  use,  apart  from  the  questioji 
of  cost,  and  in  no  instance  can  we  recall  a  single  answer  in 
favour  of  micanite,  whilst  from  the  number  of  times  we  are 
asked  to  replace  burnt-out  micanite  segments  with  mica,  we 
think  that  this  dissatisfaction  is  pretty  general.  The 
enclosed  photo,  showing  one  of  these  burnt-out  segments — 
just  received— shows  well  the  usual  trouble  :  the  insulation 
is  completely  burnt  away  (tig. :-!).  As  long  ago  as  190G,  Mr. 
Michael  Longridge,  chief  engineer  of  I  he  British  Engine, 
Boiler  and  Electrical  Insurance  Co.,  Ltd.,  stated  in  his 
annual  report  that  he  "  deemed  micanite  unsatisfactory  for 
use  between  commutator  segments,  and  that  pi/re  mini  should 
be  used." 

Micanite  has  very  many  uses,  and  although  a  long  way 
behind  mica,  is  nevertheless  a  very  useful  insulator,  oidy  it 
is  unfortunate,  in  the  interests  of  both  buyers  and  manu- 
facturers, that  enthusiasts  should  rush  in  and  claim  for  it 
virtues  that  it  does  not  possess  ;  even  more  than  mica  in 
some  directions,  it  has  its  limitations,  and  one  of  these 
appears  to  be  its  unsuitability  for  commutator  work.  The 
reader  has  only  to  turn  up  the  "Correspondence"  columns 
of  back  numbers  of  the  Electrical  Review  to  see  this, 
and  it  is  unnecessary  to  go  into  the  matter  here. 


AVhen  micanite  was  first  put  on  the  market,  some  years 
ago,  it  wa.s  then  made  very  carefully  and  with  large  splittings ; 
they  were  called  Xo.  5  grade,  but  would  to-rlay  be  classed  as 
No.  4,  so  much  have  the  gradings  fallen  in  area  since  then. 
Makers  then  claimed  for  it  a  dielectric  strength  of  1,000 
volts  per  mil,  and  undoubtedly  it  would  and  did  stand  this 
test.  But  to-day,  although,  with  all  thes«'  years  of  experience 
and  practice  behind  them,  one  would  expect  manufacturers 
to  produce  a  much  better  article  than  the  early  micanite,  this 
is  not  so  ;  its  dielectric  strength  has  fallen  to  about  half  of 
what  it  used  to  be,  and  the  breakdown  strain  of  most  com- 
mercial micanite  now  seems  to  be  about  .500  to  000  volts 
per  mil.  This  may  possibly  be  a  pirtial  explanation  of  the 
dissatisfaction  that  exists  amongst  so  many  electrical  engineei'S 
with  this  material.  For  this  result  the  buyers  are  mostly  to 
blame  :  they  have  constantly  demanded  a  cheaper  and 
cheaper  article,  and  the  manufacturers  ha\e  nobly  done 
their  liest  to  meet  this  demand,  in  spite  of  the  always- 
increasing  cost  of  raw  material,  &c.  The  whole  value  of 
micanite  as  an  insulator  depends  upon  the  area  of  the 
splittings  from  which  it  is  made,  and  no  amount  of  careful 
workmanship,  heating  and  pre?sing  will  compensate  for 
No.  (;  splittings  bein.;  used  instead  of  No.  ■>  or  No.  4. 
If  buyers  are  prepared  to  pay  a  good  i)rice  for  a  good 
article,  we  are  confident  that  manufacturers  can  produce  a 
micanite  far  superior  to  anything  at  present  on  the  market. 

However,  even  at  its  best  micanite  must  necessarily  be  far 
inferior  to  mica  as  an  insulator.  The  binding  cement,  no 
matter  how  small  a  quantity  is  used,  is  always  a  source  of 
weakness :  it  is  liable  to  carbonise  undei'  the  action  of  heat  and 
to  deteriorate  under  the  action  of  ozone.  The  researches  of  tlie 
writers  themselves  demonstrate  this  in  their  valuable  paper 
on  "Chemic<il  Action  in  the  Windings  of  High-Voltage 
Machines,"  read  before  tlie  l.E.E.  at  Manchester,  February 
1  Ith.  1!)1 1,  from  which  we  beg  to  quote  :  "  As  regards  the 
micanite  samples,  the  mica  itself  was  unaffected,  but  some 
action  was  observable  on  the  varnishes  used  for  cementing 
the  laminiv  together  ;  "  again,  in  summing  up  the  results  of 
their  investigations,  lilessrs.  Fleming  and  .Johnson  state  that 
"  Jlica  is  itself  unaffected,  but  the  cements  used  in  building 
it  up  are  liable  to  attack  on  exposed  surfaces."  Mr.  E.  H. 
Hayner,  M.A.,  of  the  National  Physical  Labonit(^)ry,  in  his 
paper  on  "  High- Voltage  Tests  on  Insulating  Materials," 
read  before  the  l.E.E.  on  February  Sth,  1912,  makes  the 
following  remarks  with  reference  to  micanite  and  mica. 
Where  micanite  was  under  test  at  high  voltages  ".  .  .  .  the 
material  becomes  rapidly  hot  and  softens  around  the  elec- 
trodes, swells  by  internal  vapour  pressure,  and  is  finally 
pierced  ;  "  and  later  on,  "  (ienerally  speaking,  thin  qualities 
up  to  about   1  mm.  will  withstand  a  stress  of  20,000  volts 
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per  millimetre  in  air  for  10  minutes,"  (equal  to  500  volts 
per  mil,  which  bears  out  our  contention  stated  earlier 
in  this  letter).  "Above  this  thickness,  up  to  2'5  mm. 
there  is  more  difficulty  in  making  material  which 
will  withstand  this  stress."  Speaking  of  pure 
mica,  he  said :  "  Mica  may  be  run-  very  near  the 
breakdown  point  for  a  long  time,  and  is  unaffected  by  ordinary 
temperatures  met  with  in  machines."  A  test  piece  0-04  mm. 
thick  was  subjected  to  7,000  volts  for  two  hours,  and  was 
not  punctured,  "  although  the  steel  ball  electrodes  were  too 
hot  to  hold  and  the  brush  discharge  stained  the  mica  with  a 
ring  of  iron  oxide  "  :  this  strain  is  equal  to  4, .37.5  voKs  per 
mil  of  thickness. 

There  is  no  doubt  that   mica  should  be  used  as  far  as 
possible  without  any  clement  whatever,  and  this  can  be  done 
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to  a  far  greater  extent  than  is  realised  if  only  a  little  care  is 
used.  To  mention  one  use,  pure  mica  tubes  can  be  obtained 
consisting  entirely  of  rolled  raica  and  containing  no  cement 
whatever  up  to  12  in.  or  18  in.  long,  and  the  increased  cost 
is  not  so  great  as  would  apjiear  at  fii'st  sight,  because  these 
tubes  can  be  used  so  ranch  thinner,  as  they  will  stand  a  much 
greater  breakdown  strain  than  micanite  tubes ;  to  show 
that  these  are  a  "  commercial  proposition,"  we  might 
mention  that  we  have  supplied  thousands  of  such  tubes  to 
various  electrical  firms.  If  electrical  engineers  could  only 
si)end  a  few  hours  with  a  sphtting  knife  and  a  few  sheets  of 
mica  now  and  again,  they  would  be  astonished  at  what  can 
be  done  with  it  :  by  splitting  a  large  sheet  up  into  plates 
about  1  mil  thick,  it  can  be  bent  round  sharp  corners  or  into 
slots  as  easily  as  micanite  if  precautions  are  taken  to  hold  it 
in  place,  and  there  is  always  the  advantage  that  much  thinner 
insulation  can  be  used  with  no  fear  of  any  changes  taking 
place  due  to  chemical  action. 

F.  Wiggins  &  Sons. 

T.ondon,  E.C.,   Ortoher  l.s7,  1012. 


Re  Contracts  in  India. 


In  your  issue  of  August  23rd,  r,tl2,  under  "Corres- 
pondence," you  published  two  letters  signed  respectively 
"One  Interested"  and  N.  M.  Marshall,  on  the  subject  of 
contracts  in  India.  On  reading  these  letters,  and  taking 
into  consideration  the  fact  that  they  both  appear  under  the 
same  date,  it  seems  to  us  that  they  were  both  inspired  by 
one  and  the  same  mind,  except  that  "  One  Interested  "  is 
accusing  N.  M.  Marshall  of  being  given  preferential  treat- 
ment by  the  Government,  by  being  favoured  with  the  con- 
tract for  the  Coronation  lighting,  and  N.  M.  Marshall  in 
turn  accuses  some  firm,  whose  name  he  does  not  state,  of 
being  favoured  in  the  same  way  that  "  One  Interested  " 
states  that  N.  M.  Marshall  was  favoured.  Now,  this  corres- 
pondence certainly  seems  to  indicate  that  either  "One  In- 
terested" or  N.  M.  Marshall  is  very  much  at  sea  in  the 
statements  made,  and  under  the  circumstances  we  think  that 
a  statement  of  fact  may  be  of  interest  to  your  readers. 

For  a  number  of  years  past  we  have  been  estimating  for 
Government  work,  and  in  some  cases  we  have  been  favoured 
with  orders,  but  in  other  cases  the  orders  have  gone  to  some 
other  local  firm  here,  and  we  feel  sure  that  some  of  the 
orders  which  have  passed  us  have  not  passed  us  on  account 
of  our  prices  being  high. 

Our  own  idea  of  this  subject  is  that  the  Governmer.t  does 
not  always  place  orders  with  the  lowest  tenderer,  because 
some  firms  here  have  a  practice  of  cutting  their  prices  to  an 
absurd  limit,  and  if  orders  were  always  placed  with  the  lowest 
tenderer  one  firm  would  be  favoured  with  practically  the 
whole  of  the  Government's  orders,  and  other  firms  would 
become  tired  of  tendering,  so  that  the  cheapest  firm  would 
eventually  obtain  a  monopoly  of  Government  contracts,  and 
so  stifle  all  competition. 

A\'e  believe  that  the  Government  metliod  here  is  to  spread 
the  work  round  as  much  as  possible,  so  as  to  keep  a  number 
of  firms  available  for  their  work,  instead  of  giving  the 
whole  of  the  contracts  to  one  firm,  and  the  Government,  when 
working  on  these  lines,  does  not  always  appear  to  place  orders 
purely  on  the  question  of  price,  but  considers  the  nature 
of  the  work  to  be  done,  the  class  of  material  offered,  and  the 
abilities  of  the  various  firms  to  make  a  decent  job  of  any 
orders  placed  with  them. 

The  statement  that  the  contract,  amountingtoRs.  1,20,000 
(£8,000),  for  the  illumination  of  Bombay  in  honour  of  His 
Majesty  the  King's  visit,  was  placed  with  one  firm  without 
other  firms  being  asked  to  tender,  is  an  absolute  out-and-out 
misstatement  of  fact,  and  in  support  of  our  statement  we 
enclose  herewith  a  copy  of  our  estimate  dated  June  1st,  1911, 
for  the  Coronation  illuminations  amounting  to  Rs.  1,25,000. 

From  this  you  will  see  that  we  were  asked  to  tender,  and 
that  our  price  was  only  Rs.  5,000  higher  than  that  tendered 
by  the  Parsee  gentleman  trading  under  the  name  of  "  N.  M. 
Marshall,"  and  sometimes  as  "Marshall  &  Co.,"  and  it  was 
Messrs.  Marshall  &  Co.  who  booked  this  order. 

We  also  know  that  other  firms  were  asked  to  tender,  but 
we  do  not  know  what  their  prices  were,  as  the  Government 


does  not  make  a  practice  of  issuing  a  return  showing  the 
various  sums  estimated  for  different  installations. 

You  are  at  perfect  liberty  to  publish  any  portion  of  this 
letter  or  of  our  estimate,  and  we  think  it  a  great  pity  that 
Government  officials  are  not  allowed  by  Government  rules 
to  defend  tliemselves  against  such  attacks  as  were  made  in 
your  issue  of  August  23rd,  1 !)  12. 

It  seems  to  us  that  the  only  possible  result  of  the  letters 
written  by  "  One  Interested "  and  N.  M.  Marshall  will 
be  that  the  Government  will  decide  to  do  the  A\hole  of  its 
electrical  work  departmentally,  and  this  will  result  in  all 
orders  for  material  being  placed  at  home,  and  Bombay 
electrical  firms  will  have  a  very  bad  time  to  look  forward 
to.  As  it  is,  the  Government  is  now  doing  a  large  amount 
of  electrical  work  departmentally. 

}>ni  Greaves,  Cotton  &  Co. 
.1.  Elliott. 
Bombay,  Sejitemlxr  ■JO//i,  11112. 


Knife  Switches. 

As  a  designer  and  manufacturer  for  many  years,  I  would 
point  out  that,  in  approaching  the  above  subject,  consider- 
tion  should  be  given  to  strong  simple  mechanical  design, 
giving  ample  area  of  contact,  sufficient  cross-section,  and 
pressure  of  contact  between  surfaces. 

In  designing  switchboaids,  a  maximum  elensity  of  1,000 
amperes  per  sq.  in.  cross-sectional  aiea  for  bus-bars  and 
bare  connections :  750  amperes  per  sq.  in.  for  purely 
current-carrying  parts  of  switchgear  ;  and  250  amperes  per 
sq.  in.  for  contact  surfaces,  give  excellent  results  in 
freedom  from  heating  at  all  movable  and  fixed  mechanical 
joints,  and    at  the   same    time    ensure   strong   mechanical 


The  designing  and  choice  of  materials  so  as  to  obtain  and 
maintain  sufficient  pressure  between  contacts  is  all-important 
in  determining  the  useful  life  of  a  switch. 

Now,  in  designing  switchgear  on  the  above  lines,  the 
question  of  "  live  hinge  "  or  not  is  of  no  moment  whatever, 
the  only  consideration  is  the  question  of  heating,  and  I 
submit  that  a  consulting  engineer  has  no  business  whatever 
(if  honestly  considering  the  interests  of  his  clients)  to 
specify  in  what  manner,  or  of  what  type,  the  switch  shall  be 
constructed.  He  is  not  a  switch  designer  or  manufacturer, 
and  probably  his  only  actual  experience  has  been  with  paper 
switches  of  the  single  stroke  pen  type.  It  is  quite  possible 
to  safeguard  everjbody's  interest  by  specifying  switches  to 
be  of  strong  mechanical  design  (and  see  that  they  are  so  when 
delivered),  and  to  be  free  from  abnormal  heating  when  loaded 
as  per  specified  conditions. 

In  conclusion,  1  would  state  without  fear  of  contradiction 
from  any  responsible  switchboard  designer,  that  the  finest 
switch  ever  designed  is  that  originally  introduced  (I  believe) 
by  the  British  Thomson-Houston  Co.,  and  manufactured 
by  the  General  Electric  Co.,  of  New  York,  and  used  on 
most  of  their  traction  boards.  This  switch  has  a  "live 
hinge." 

Knife. 

[To  prevent  misconception,  we  think  it  well  to  state  that 
the  writer  of  this  letter  is  a  well-known  municipal  engineer. 
—Eds.  E.R.] 


FacfOFj  Eleclrificalion. — The  days  are  gone  by  when 

it  wa?  necessary  to  convert  factory-owners  and  manufacturers  to 
the  advantages  of  electrical  driving.  It  is  practically  generally 
recognised  now  that  the  electric  motor  offers  advantages  which 
no  other  foim  of  driving  can  offer,  and  many  steam  and  gas- 
driven  factories  are  now  being  changed  over  to  the  electric  drive, 
and  veiy  few  new  factories  are  put  down  on  the  old  lines.  Among 
the  fscloiiee  which  are  being  at  present  equipped  to  the  specifica- 
tions of  Mr.  Frank  Broadbent,  who  has  specialised  in  the  electri- 
fication of  factories  and  workshops,  are  the  following  : — The  Home 
and  Colonial  Stores  tea  and  cccoa  warehouses,  which  will  take  a 
supply  for  about  50  motors  of  various  sizes,  in  addition  fo  electric 
light,  from  the  mains  of  the  Shoreditch  Vestry  ;  W.  P.  Griffitha 
and  Sons,  Ltd.,  about  30  motors  and  lighting  from  the  South 
London  Electric  Supply  Co.  ;  R.  &  R.  Clark,  Ltd.,  of  Edinburgh, 
about  CO  motors  from  the  mains  of  the  Corporation  supply  :  and 
the  Kottitiff/iani  Gvardian,  lighting  and  power,  from  the  Corpora- 
tion supply. 
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ELECTRICITY    AND    SMALL     WATER 
SUPPLIES. 


A  FIFI.D  of  n|iplication  of  f  lectrical  encrpy  which  can  be  extended 
considerably,  at  any  rate  in  this  country,  is  the  utilisation  of  electric 
power  for  supply  of  water  to  smnll  ifolated  installations,  such  as 
country  houses,  >cv.  A  pood  deal  hns,  of  course,  been  done  by  means 
of  the  ordinary  plunger  pump  driven  electrically,  but  a  modern 
improvement  which  appears  to  be  worthy  of  attention  has  recently 
been  installed  at  the  Seapatrick  Mills,  this  being,  we  understand, 
the  first  installation  of  its  kind  in  this  country.  It  consists  of  a 
pump  of  the  type  shown  in  the  illustration  t)elow,  fitted  with  a  f  mall  air 
chamber  and  automatic- switch,  and  diroet-coupled  to  an  electric  motor, 
the  pump  and  motor  being  mounted  on  the  same  self-contained  bed- 
plate. The  system  is  known  as  the  I'itro,  nnd  this  was  installed  by 
the  Pittler  Universal  Rotary  Machine  Syndicate,  Ltd.,  of  London. 

In  this  system,  the  air  is  compressed  in  the  top  of  the  air 
chamber  to  a  preiletermined  pressure,  when  it  actuates  a  small 
diapbragm.  This  throws  out  the  automatic  switch,  and  therefore 
cuts  out  the  motor.  When  the  pressure  falls  in  the  nir  chamber, 
due  to  water  being  drawn   from   the   system,    the  reverse  action 


Automatic  Electric  Pumping  Set. 


occurs,  the  diaphragm  being  actuated  by  a  spring.  Hence  the 
system  is  entirely  automatic,  and  the  motor  only  drives  the  pnmp 
when  water  is  being  drawn  from  the  system. 

The  advantage  of  electric  power  in  this  connection  is  that  an 
instant  response  is  given  to  the  demand  for  water,  and  therefore 
the  necessity  for  a  storage  system  such  as  a  cistern  is  done  away 
with.  The  advantage  of  this  is  obvious  when  it  is  remembered 
that  such  cisterns  accumulate  dirt,  and  harbour  bacilli,  thus  tending 
to  propagate  illness  and  disease.  The  action  of  the  motor- 
driven  pump  ensures  a  steady  flow  of  water  without  any  pulsation  in 
the  system.  The  pump  itself  is  entirely  enclosed,  and  runs  practi- 
cally noiselessly,  without  the  vibration  which  is  an  unfortunate 
feature  of  a  good  many  reciprocating  pumps.  Its  steadiness  in 
running,  combined  with  the  compactness  of  the  arrangement,  allows 
of  a  comparatively  light  foundation  being  adopted,  and  hence  the 
cost  of  installation  is  comparatively  low. 

From  the  operating  point  of  view,  the  action  of  the  pump  com- 
bines the  good  features  of  the  piston  pump,  allowing  the  use  of 
high  pressures  and  a  suction  lift  of  up  to  25  ft .  with  that  of  a 
centrifugal  pump,  in  that  it  can  be  driven  at  a  relatively  high 
speed,  and  can.  therefore,  be  directly  coupled  to  an  electric  motor,  i 

The  moving  parts  of  the  pump  itFelf  are  few  in  number  and 
simple  in  construction,  and  as  there  are  no  valves  the  wear  and 
tear  and  upkeep  are  extremely  small.  Pumps  of  this  design  have 
been  in  continuous  operation  for  over  two  years,  and  have  shown  so 
little  wear  that  they  maintain  their  high  overall  efficiency.  Owing 
to  the  special  features  of  the  design  of  this  pump  no  stuffing 
boxes  are  required,  as  the  internal  pressure  keeps  it 
perfectly  tight,  and  it  is  arranged  in  such  a  way  that 
the  water  itself  acts  as  a  lubricant.  Hence,  attendance 
charges  are  cut  down  to  the  minimum.  These  sets  are 
being  built  in  a  range  of  sizes  capable  of  dealing  with  325,  650, 
1,100,1,650,   2,200  and    3,000  gallons  of  water  per  hour,  working 


against  a  pressure  of  tJO  lb.  per  sq.  in.  or  130  ft.  The  power 
required  for  driving  the  pump  under  full-load  working  conditions 
ranges  from  J  to  4ni!.r,  according  to  the  size  of  the  set,  and 
the  cost  of  runnirg,  taking  the  price  of  electrical  energy 
at  Id.  per  unit,  will  be  of  the  order  of  Id.  per  1,000  gallons 
pumped.  It  is,  therefore,  seen  that  the  apparatus  described  consti- 
tutes a  very  real  advance  on  some  of  the  previously  existing  types 
of  electrically-driven  pumps,  and  is  worth  the  consideration  of 
electrical  engineers  who  are  interested  in  country  house  instal- 
lations and  similar  work. 


AN 


AUTOMATICALLY-OPERATED 
LOCOMOTIVE.' 


MINING 


An  accumulator  locomotive  which  requires  no  driver,  and  which 
starts  itself,  stops  itfelf  and  sets  its  own  points  automatically,  has 
been  in  use  for  the  past  year  and  a  half  in  a  coal  mine  at  Heydt, 
with  very  satisfactory  results  from  the  points  of  view  of  safety, 
economy  and  simplicity  of  operation. 

Starting  and  stopping  are  effected  by  means  of  a  wooden  lever 
which  projects  well  in  front  of  the  locomotive,  through  a  slot. 
Ah  soon  as  the  locomotive  meets  any  obstruction  this  lever  is  pushed 
in  as  far  as  the  buffers,  and  so  cuts  off  the  electric  supply,  and,  at 
the  same  time,  connects  the  motor  up  as  a  dynamo  and  short-circuits 
it  so  as  to  act  as  a  brake. 

At  the  low  speed  adopted  (viz  ,  about  1  m.  per  second,  or  2)  miles 
per  hour),  th's  brake  is  able  to  pull  up  the  locomotive  and  its  train 
of  trucks  in  a  distarce  of  about  a  ya'd.  As  soon  as  the  obstruc- 
tion is  removed,  the  lever  is  forced  out  again  slowly  by  a  spring, 
and  the  locomotive  starts  again.  The  lever  is  so  sensitive  that  even 
a  person  standing  in  front  of  the  locomotive  will  serve  to  stop  it. 
When  the  locomotive  is  required  to  run  in  the  reverse  direction  the 
complete  lever  mechanism  has  simply  to  be  swivelled  round  till  the 
lever  projects  at  the  other  end  of  the  locomotive. 

The  locomotive  is  provided  with  a  single  2-h.p.  (continuous 
rating)  totally  enclosed  shunt  motor,  geared  to  the  wheels  through 
double-reduction  spur  gear.  Shunt  winding  was  adopted  in  prefer- 
ence to  series  winding,  to  avoid  the  risk  of  the  motor  running 
away  on  down  grades. 

Thirty  accumulator  cells  are  carried,  with  a  capacity  of  72  ampere- 
hours,  which  is  sufficient  for  a  6  or  7-mile  journey.  Charging 
takes  place  on  sidings  at  the  loading  place  of  the  trucks  from  a 
220-volt  u.C.  supply,  requiring  30  amperes  for  about  three  hours. 
A  single  attendant  is  able  to  change  the  batteries  in  from  two  to  three' 
minutes. 

The  weight  of  the  complete  locomotive  is  2i  tons,  its  overall 
lensjth,  excluding  the  lever,  is  7  ft.  8  in.,  breadth  2  ft.  10  in.,  and 
height  4  ft.  In  an  8-hour  shift  one  locomotive  can  deal  with 
al)out  40  useful  ton-miles,  the  consumption  being  about  '27  KW.- 
hour  per  ton-mile. 

The  following  figures  show  the  average  monthly  results  (averaged 
from  the  records  for  the  months  April  to  July,  and  excluding 
interest  and  sinking  fund  allowance)  ; — Working  days,  23  ;  total 
useful  ton-miles,  1,680  ;  wages,  £2  19s.  ;  materials,  "s.  6d.  ;  cott  of 
current,  12s.  4d.  ;  total  cost,  £3  ISs.  lOd.  ;  cost  for  one  ton-mile, 
■57d.  ;  average  output  for  each  locomotive  in  eight  hours,  37  useful 
ton-mUes. 

Since  the  locomotive  runs  on  a  line  with  various  points 
and  crossings,  these  have  to  be  automatically  operated  in  any  one 
of  various  predetermined  ways  by  the  locomotive  itself.  For  this 
purpose  several  hooks  are  provided  at  each  end  of  the  loco.-frame, 
and  into  these  hooks  rings  can  be  inserted  which  catch  in  lever 
arms  projecting  from  the  truck,  and  which  actuate  the  points. 
The  hooks  are  so  arranged  that  each  is  directly  over  one  particular 
point  lever,  so  that  by  inserting  rings  only  in  certain  hooka,  the 
particular  track  to  be  followed  by  the  train  is  predetermined. 

Whilst  a  train  is  passing  a  croesing  or  points,  a  barrier  is  auto- 
matically raised  a  short  distance  away,  which  serves  to  prevent  a 
second  train  approaching  by  operating  its  lever.  As  soon  as  the 
first  train  is  through  the  crossing,  the  barrier  drops,  and  the  second 
train  automatically  starts  itself  again.  Snccessive  trains  can  follow 
one  another  as  closely  as  desired,  because  there  is  no  danger  from 
collision  since  the  trains  stop  as  soon  as  any  obstacle  is  reached 
and  start  again  as  soon  as  it  is  removed. 


Diesel  Engines. — According  to  reports  appearing  in 
several  newspapers,  Messrs.  Harlasd  &  Wolff,  Ltd.,  have  sold 
to  the  Bnrmeister  and  Wain  (Diesel  System)  Oil  Engine  Co.,  Ltd., 
London,  the  engineering  and  boiler-making  shops  at  Glasgow, 
which  previously  belonged  to  the  London  and  Glasgow  Engineer- 
ing and  Iron  Shipbuilding  Co..  and  were  acquired  by  Messrs. 
Harland  &  WolfiF  in  February  last.  In  future  the  works  will  be 
used  solely  for  the  manufacture  of  Diesel  engines. 

Hungary, — It  is  reported  that  new  works  for  the  manu- 
facture of  cables  are  about  to  be  started  in  Buda-Pest  by  Messrs. 
Siemens  &  Halske. 

■  KT.^..  August  22nd  1912. 
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AUSTRALIAN    TRAMWAY    COMPANIES    AND 
THEIR    EMPLOYES.-VIII. 


The  long  drawn-out  dispute  between  the  principal  tramway 
authorities  in  Australia  and  their  employes  has  advanced  a  further 
stage.  Some  of  the  companies  have  held  conferences  with  the 
workers'  TJnion,  and,  as  a  result,  settlements  satisfactory  to  both 
sides  have  been  arrived  at  and  approved  by  the  Court.  On  the 
obher  hand,  some  of  the  companies  have  refused  to  meet  the  Union 
and  are  using  every  means  in  their  power  to  fight  the  case.  In 
order  to  obtain  further  evidence,  and  at  the  same  time  to  allow 
negotiations  as  to  the  purchase  of  the  Perth  lines  by  the  Western 
Australian  Government  to  be  completed,  the  Court  has  now 
adjourned  .li/n'  tlie,  and  in  the  future  will  meet  at  Sydney,  not  at 
Melbourne  as  hitherto. 

Acting  on  the  advice  of  the  Judge  given  at  the  sitting  referred 
to  in  the  last  article,  the  Melbonme  Tramway  Co.,  employing  some 
1.500  persons,  met  the  officials  of  the  men's  Union,  and  came  to  a 
definite  agreement.  The  terms  were  very  far  from  those  claimed 
by  them,  but  in  many  cases  they  were  an  advance  on  existing  rates 
and,  it  was  stated,  would  involve  the  company  in  an  additional  out- 
lay of  £  75,000  a  year.  At  a  men's  meeting  called  to  consider  the 
settlement,  one  of  the  speakers  said  it  represented  an  increase 
of  14  per  cent ,  while  during  recent  years  the  cost  of  living  had 
increased  by  at  least  33  per  cent.  It  is  this  salient  fact  which  is 
responsible  for  the  greater  part  of  the  industrial  unrest  in  Australia 
at  the  present  time. 

Under  the  settlement,  some  of  the  principal  new  rates  are  :  — 
Gripmen  and  conductors,  first  year  8s.  6d.,  second  year  93.,  after- 
wards ;';  lid.  per  day  :  extras  when  training  students  :  casual 
hands,  42s.  per  week  guaranteed  ;  tunnel  cleaners,  9s.  per  day  : 
shunters.  Ss.  4d.  per  day  ;  car  workers,  Ss.  4d.  per  day  ;  engine  drivers, 
first-class  £i.  second-class  £3  15s.  per  week  :  shed  men  (day,  middle 
and  night  shifts),  10s.  uA.  per  day  :  assistants  (day,  middle  and 
night  shifts),  8s.  6d.  per  day  :  signalmen  in  charge  of  levers.  10s. 
per  day  ;  track  gangers  in  charge  of  road,  10?.  6d.  per  day  :  track 
gangers  in  charge  of  men,  10s.  per  day  :  track  repairers,  9s.  per 
day  :  bus  drivers,  :<s.  per  day  :  boiler  cleaners.  8s.  per  day,  and  6d. 
per  hour  extra  when  cleaning  inside  boilers;  labourers  over  2i, 
lavatory  men,  office  porters  and  orderlies.  83.  per  day. 

Other  conditions  are  these  :— The  week  to  consist  of  48  hours,  and 
overtime^  after  eight  hours'  work  to  be  paid  for  at  time  and  a 
quarter,  and  afterwards  time  and  a  half.  When  a  man  does  different 
classes  of  work  during  one  shift,  the  highest  rate  of  pay  to  be 
paid.  AU  employes  reporting  themselves  for  Sunday  duty  to  be 
given  a  full  day's  work  at  time  and  a  quarter  rate.  Gripmen  and 
conductors  to  be  paid  from  time  of  signing  on  to  signing  off. 

Pay  at  time  and  a  quarter  to  be  given  for  the  following  eight 
public  holidays  :  Christmas  Day,  Boxing  Day,  Xew  Year's  Day. 
(iood  Friday,  Easter  Monday,  Eight  Hours'  Day,  King's  Birthday 
aud  Foundation  Day.     Also  ten  days'  annual  holiday  on  full  pay. 

As  regards  disputes,  a  board  of  reference,  consisting  of  one 
representative  of  the  company,  one  of  the  men's  union,  with  the 
Industrial  Registrar  as  umpire,  was  appointed  to  deal  with  all 
disputes.  In  the  case  of  offences  charged  against  the  men,  they 
could  be  represented  by  an  officer  of  their  union. 

Employes  were  to  be  allowed  to  wear  their  association  badge  on 
duty,  and  to  post  their  notices  on  the  company's  notice  boards. 

These  terms  were  granted  by  the  company  and  accepted  by  the 
men.  and  while  several  points,  snch  as  the  question  of  preference 
to  unionists,  were  referred  to  the  decision  of  the  .Tudge,  they  appear 
to  form  a  fair  compromise  on  the  matters  in  dispute. 

This  settlement  practically  disposed  of  the  case  against  the 
Melbourne  Co..  which  was  accordingly  indefinitely  adjourned  to 
permit  of  final  signatures  to  the  settlement  being  obtained.  The 
N'orth  Melbourne  Co.  had  a  number  of  conferences,  but  they  have 
not  yet  finally  settled  matters.  They  state  that  being  a  smaller 
company  they  cannot  afford  the  same  terms  as  the  Melbourne  Co. 
The  men  rely  on  a  clause  in  the  North  Melbonme  Co.'s  working 
agreement  with  the  municipal  authorities,  whereby  they  were 
bound  by  any  arrangement  made  by  the  Melbourne  Co.  with  its 
employes.  It  was  pointed  out  that  this  clause  did  not  contemplate 
the  present  position,  and  it  was  asked  if  the  Judge,  by  a  indicia! 
settlement  instead  of  a  mutual  agreement,  could  alter  it.  The 
Judge  promised  consideration  of  the  point,  but  urged  the  parties  to 
come  to  an  agreement. 

The  negotiations  in  the  cases  of  the  Prahran  and  Malvern  Tram- 
way Trust  and  the  Ballarat,  Bendigo.  Hobart  and  Fremantle 
systems  were  reported  to  the  Judge  as  proceeding,  but  progress  was 
very  slow. 

In  the  case  of  Adelaide,  a  rupture  between  the  parties  had 
taken  place,  but  efforts  were  t)eing  made  to  renew  negotiations. 
The  Judge  pointed  out  his  anxiety  to  do  all  in  his  power  to  aid  in  a 
friendly  settlement,  and  adjourned  the  cases  indefinitely  to  enable 
the  various  points  to  be  discussed  between  the  parties. 

The  two  oases  left  were  Perth  and  Brisbane.  As  regards  Perth. 
negotiations  are  proceeding  between  the  company  and  the  Western 
Australian  Government  as  to  possible  purchase  of  the  undertaking 
by  the  Council.  The  Judge  adjourned  this  case  to  await  deve'lop- 
ments.  as  in  the  event  of  the  deal  being  concluded,  there  would  be 
uo  need  for  further  action  on  his  part. 

The  Brisbane  Tramways  Co.  refused  to  meet  the  men's  Union, 
and  submitted  that  there  was  no  case  against  them  on  15  grounds. 
The  principal  of  these  were  that  there  was  no  .dispute  between 
their  employes  and  themselves,  and  that  if  there  were,  the  dispute 


did  not  extend  beyond  the  State  of  yueensland,  and  consequently 
the  Court  had  no  jurisdiction.  The  company  did  not  employ  any 
of  the  members  of  the  men's  union,  which  was  not  an  organisation 
within  the  Act,  and  as  a  tramway  company  was  not  an  industry  in 
respect  of  which  an  industrial  dispute,  extending  beyond  the  limits 
of  a  State,  could  arise,  therefore  no  organisation  could  be  registered, 
and  no  proper  parties  were  before  the  Court.  Finally,  the  company 
submitted  that  as  regardcil  the  claim  for  preference  to  unionists, 
the  Court  had  no  power  to  make  an  award  of  preference. 

The  Judge  reserved  his  decision  on  these  points,  and  proceeded  to 
listen  to  the  evidence  produced  by  the  company.  This  largely 
consisted  of  the  testimony  of  present  employes  of  the  company 
that  they  were  satisfied  with  the  exislini;-  conditions  of  service,  and 
did  not  press  the  claims  in  the  log  presented  by  the  men's  Union. 
3Ir.  Jlyers,  a  conductor,  once  a  memt)er  of  the  men's  Union, 
explained  his  reasons  for  resignation,  and  the  difficulty  he 
experienced  in  getting  the  resignation  accepted.  Mr.  Stevens,  the 
traffic  manager,  gave  detailed  evidence  as  to  the  history  of  the 
company's  dispute  with  the  men's  Union,  the  formation  of  the  local 
Union,  with  the  goodwill  of  the  company,  and  the  conditions  of 
employment  of  the  various  grades.  He  opposed  the  men's  claims 
for  a  minimum  wage  for  casuals,  to  display  their  notices  on  the 
company's  premises,  and  for  the  granting  of  preference  to  unionists. 

At  this  point  the  company  handed  in  a  petition  signed  by  710  of 
their  employe*,  stating  they  did  not  belong  to  the  men's  Union, 
and  did  not  want  to  do  so.  The  fight  then  centred  on  the  manner  in 
which  these  signatures  were  obtained,  and  by  whom  the  petition 
was  promoted.  The  company  admitted  that  they  had  prepared  the 
petition  on  the  advice  of  their  legal  advisers,  and  also  that  all  sig- 
natures were  obtained  in  a  magistrate's  office,  in  the  presence  of  a 
sergeant  of  police.  Mr.  Warton,  on  behalf  of  the  men's  Union, 
challenged  a  number  of  the  signatures,  and  urged  that  many  of  the 
men  signed  under  fear  of  the  consequences  of  refusing. 

The  Judge  ultimately  decided  to  appoint  his  associate  on  the 
bench,  a  Commissioner,  to  proceed  to  Brisbane  to  take  evidence 
from  a  number  of  the  employes  as  to  the  conditions  under  which 
they  were  led  to  sign  the  petition,  and  also  to  find  out  why  the  60 
men  were  resigning  from  the  men's  Union.  As  the  taking  of  this 
evidence  would  take  some  time,  he  would  proceed  with  the  case  at 
some  future  time  in  Sydney.  This  adjournment  would  enable  the 
proceedings  to  be  brought  in  another  1  ourt  to  be  argued  before  a 
full  bench  of  Judges.  He  would  also,  if  asked,  state  a  case  for 
the  Superior  Courts  as  to  the  wearing  of  the  badge,  incloding.  if 
desired,  the  other  defendants. 

The  whole  matter  is  therefore,  for  a  time,  in  abeyance. 


NE'W    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


G.E.C.  Interlocked  Controller. 

We  illustrate  herewith  an  interlocked  control  panel  recently 
made  by  the  Gexebal  Electbic  Co..  Ltd.,  for  the  control  of 
variable-speed  shunt-wound  motors.     The  controller,  which  is  of 


Fig.  1. — G.E.C.  Interlocked  Costbollek. 


the  drum  type,  is  mounted  on  a  cast-iron  case,  containing  the  shunt 
regulating  resistance,  the  contacts  for  the  latter  being  on  a  face- 
plate inside  the  controller  case. 

A  "  Salford  "  circuit-breaker,  in  a  separate  cast-iron  case  mounted 
above  the  controller,  is  electrically  interlocked  with  the  drum 
contacts  so  that  it  can  only  be  closed  when  the  controller  handle  is 
in  the  "off"  position.  Also,  if  the  breaker  trips,  the  controller 
handle  must  bia  brought  to  the  ''  off  "  position  before  the  circuit- 
.  breaker  can  J>e  closed  again. 
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The  "K,K."  Dotector. 

In  our  iseue  of  .luly  F.th,  deBcrihinir  teetn  of  the  llailophone,  we 
referred  to  the  resonant  relay  invented  by  Mr.  H.  von  Kramer  and  Dr. 
Kapp.  upon  which  the  working  of  the  system  depends.     We  are  now 


these  supplementary  reeds,  thii>  circuit  is  interrupted,  allowing  »n 
electromagnet  to  drop  its  armature  and  close  a  local  circuit.  An 
ivory  stop  between  the  contact  reeds  prevents  the  latter  from 
followinjr  one  another  when  atrack  by  the  vibrating  reed.    The 


Fig.  2. — TiiK  "  K.K.     Dktkctok. 


enabled  to  illustrate  the  device,  which  is  capable  of  responding  to 
electromagnetic  impulses  producing  by  induction  currents  of  the 
order  of  |  milliampere  with  an  e.m.k.  of  about  20  millivolts,  at 
100  cycles  per  second,  while  remaining  undisturbed  by  the 
mechanical  vibrations  met  with  on  railway  trains.     The  detector 


OlACRAVi  cr  kk'oeteictdr 

WITH  SECOOARr  RELAY  OPERATING  STEEL  CLAD  SC3LENOID  . 

I,  2,  termiuals  of  receiving  circuit ;  3,  4,  terminals  carrying  the  contact 
reeds:    6,  battery  in  secondary  circuit,  giving  O'l  ampere;    7,  electro- 
magnet ;  8,  switch  in  oporaline  circuit ;  9,  battery  energising  11,  operating 
solenoid,  with  steel  yoke  10  and  core  12. 

u.  o. — Diagram  or  Connections  of  Detector  and  Operating 
Circuit. 


consists  essentially  of  a  steel  reed  tuned  to  a  natural  frequency 
corresponding  to  that  of  the  transmitting  apparatus,  and  polarised 
by  a  steel  permanent  magnet,  the  free  end  of  the  reed  resting 
normally  midway  between  the  poles  of  a  laminated  electromagnet 
energised  by  the  receiving  circuit  (fig.  4).  Thus,  when  a  minute 
alternating  current  circulates  through  the  windings  of  the  magnet, 
the  end  of  the  reed  is  set  in  vibration,  the  amplitude  increasing  by 
virtue  of  resonance  if  the  current  is  maintained.  The  vibrating  reed 
is  not  directly  utilised  as  a  contact  maker  ;  it  is  mounted  between 
two  light  reeds,  which  carry  platinum  contacts  through  which  a 
local  circuit  is  completed  (fig.  3),  and  when  the  amplitude  of 
vibration   becomes  great  enough  for  the  reed  to  strike  and  separate 


I'lu.  4.— Magnet  Syste.m  of  '■  K  K."  Dktectou. 


instrument  responds  to  a  power  of  only  four-millionths  of  a  watt : 
the  frequency  to  which  it  answers  can  readily  be  adjusted.  The 
device  can  be  adapted  to  a  great  variety  of  applications  quite  apart 
from  its  special  use  iu  the  Railophone  cystem,  and  is,  it  will  be 
seen,  a  very  clever  invention. 

The  (i.E.C.  Breakfast  Cooker. 

The  Genekai,  Electric  Co.,  Ltd.,  have  introduced  a  specially 
designed  breakfast  cooker,  which  embodies  several  distinct  uses.' 
As  a  toaster,  it  quickly  produces  a  crisp,  golden-brown  toast.  As 
a  hot  plate  it  can  be  used  for  making  coffee  or  tea,  boiling  eggs,  cVre. 
The  pan  or  tray  can  be  used  for  frying  bacon,  or.  if  the  pan  be 
inverted  over  the  hot-plate,  it  can  be  employed  as  a  girdle  for 
bakin^r  scones,  .tc.  The  little  overhead  rack  will  keep  the  plates, 
toast  and  other  things  warm  till  required. 


Fig.  .5.— GE.C.  Breakfast  Gookeb. 


The  heating  wires,  though  amply  protected  by  a  substantial 
guard,  can  be  seen  when  they  are  glowing  with  heat.  This  adds 
greatly  to  the  effective  appearance  of  the  stove,  which  is  artistically 
designed,  making  it  ornamental  as  well  as  useful. 

The  Siemens  "  Liimograd." 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  of  Caxton  House, 
S.W.,  are  now  placing  upon  the  market  a  neat  and  compact  portable 
instrument  for  the  measurement  of  illumination,  which  reads 
directly  in  candle-feet.  It  is  known  as  the  Siemens  "  Lumograd," 
and  is  completely  self-contained,  there  being  no  accessories  except, 
where  required,  a  tripod  stand  for  the  measurement  of  candle-feet 
at  various  angles.  The  standard  lamp  is  run  from  a  dry  cell,  thus 
eliminating  trouble  caused  by  accumulators.  Each  Siemens 
"Lumograd''  is  supplied  with  three  glasses  of  different  densities. 
by  means  of  which  readings  may  be  made,  covering  a  range  from 
0625  to  8  candle-feet.  The  actual  measurement  of  Uluniination  is 
made  by  comparing  the  illuminations  on  both  sides  of  a  light-proof 
screen,  one  side  being  illuminated  by  the  external  source  of  light, 
and  the  other  side  by  the  standard  lamp  contained  in  the  instrument. 
The  latter  is  so  arranged  that  it  may  be  moved  away  froin  or  closer 
to  the  screen,  thus  decreasing  or  increasing  the  illumination  on  the 
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lower  side  of  the  screen,  until  both  aides  are  equally  DIuminated. 
This  operation  is  accomplished  by  means  of  a  thumb-screw  attached 
to  a  toothed  wheel  and  rack,  whilst  the  pointer  is  fixed  to  the  same 
shaft,  and  indicates  on  the  dial  the  illumination  value  in  candle- feet. 
The  reading^s  may  be  checked  at  intervals  by  setting-  up  a  lamp  of 


Fkj.  G. — The  Siemens 

"  LtlMOGKAD." 


. — INTEBIOB   OF   THE 
"LUMOGBAD." 


known  candle-power  (preferably  1  or  2  CP.),  and  placing  the 
instrument  so  that  the  g-lass  in  the  head  of  it  is  1  ft.  from  the 
source  of  light.  The  reading:  can  then  be  checked,  and  should  it 
be  found  to  be  incorrect,  a  simple  adjusting  screw  is  provided,  by 
means  of  which  the  correction  can  readily  be  made. 


BUSINESS  NOTES. 


Bankruptcy  Kotices.— On  Monday  at  Blackburn 
County  Court  a  bankruptcy  motion  was  heard  arising  out  of  the 
estate  of  John  \Vm.  Garsden,  electrical  engineer,  of  5,  Hope  Terrace, 
Blackburn.  On  behalf  of  Mrs.  Anne  .Simpson,  Birkenhead,  one  of 
the  creditors,  Mr.  Gamon,  of  Liverpool,  asked  for  an  order  that  the 
decision  of  the  ^trustee  rejecting  her  claim  against  the  estate 
should  be  reversed,  and  that  the  said  claim  should  be  admitted  to 
rank  for  dividend  for  the  full  amount  thereof.  Mr.  Gamon  said  that 
Garsden  formerly  carried  on  business  as  an  electrical  engineer  in 
partnership  with  Samuel  Lord  and  Wesley  Sutton.  That  partner- 
ship continued  until  September,  1909.  Prior  to  that  date 
applicant  had  lent  a  considerable  sum  of  money  to  the  partnership. 
The  partnership  was  dissolved,  and  the  partnership  assets,  with 
the  exception  of  the  book  debts,  were  transferred  to  a  limited 
company,  called  the  Howe  Electrical  Engineering  Co.  In  June 
this  year  applicant  recovered  judgment  against  Garsden,  and  the 
two  other  partners.  Then  Garsden  became  bankrupt,  and  Mrs. 
Simpson  put  in  proof  in  the  ordinary  formal  way.  The  trustee 
rejected  the  proof  on  the  ground  that  there  were  joint  partners. 
He  agreed  that  he  could  not  prove  in  competition  with  the  separate 
creditors  of  the  Garsden  estate  unless  he  showed  that  there  was  no 
joint  estate,  and  were  no  solvent  partners.  He  claimed  he  could 
prove  without  receiving  dividend  until  the  separate  creditors  had  been 
satisfied.  Without  proof  he  would  be  cut  out  of  Court  altogether. 
He  had  the  right  to  prove,  even  if  his  rights  were  postponed. 
The  trustee  should  have  raised  this  question  when  dividend  was 
being  actually  paid,  and  not  have  rejected  the  proof.  Mr.  Gamon's 
second  point  was  that  there  were,  in  fact,  no  solvent  partners,  and 
no  joint  estate.  Mr.  Gamon  produced  the  deed  difsolving  the 
partnership  between  Garsden,  Sutton  and  Lord,  which,  he  said, 
showed  that  there  was  no  joint  estate.  The  bearing  was  adjourned 
until  December  2nd  for  the  purpose  of  Mr.  Gamon  consideriog  the 
position  of  the  other  two  partners. 

Thomas  Topping,  electrical  and  mechanical  engineer,  Sonthport. 
— October  13th  is  the  last  day  for  the  receipt  of  proofs  for  divi- 
dend :  Mr.  E.  D.  Symond,  receiver,  11.  Dale  .street,  Liverpool. 

Private    irraugements.— Charles    Howard    Egan 

(trading  as  C.  H.  Egan  &  Co.),  electrical  engineer,  21,  Lincoln 
Place,  Dublin. — A  meeting  of  the  creditors  in  the  above  matter  was 
held  recently,  when  a  statement  of  affairs  was  submitted,  showing 
liabilities  totalling  £3.2,'*8,  all  of  which  was  due  to  unsecured 
creditors.  There  was  one  fully-secured  creditor — viz.,  the  Royal 
Bank  of  Ireland,  Dublin,  for  £99  in  respect  of  overdraft  on  current 
account.  The  assets  were  estimated  to  produce  £1,302  net,  and 
consisted  of  sundry  debtors   (£654),  estimated  to  produce  £565 


uncompleted  contracts,  costs  of  materials  and  wages,  £639  ;  cash 
in  hand,  lis.  7d.  ;  stock  in  trade  at  cost,  £96  ;  two  motor-cars  and 
a  motor-boat,  £160  :  and  tools  and  appliances,  £34  12s,  making  a 
total  of  £1,196.  from  which  had  to  be  deducted  £194  for  claims 
of  preference  creditors  and  costs  of  arrargement.  There  were 
three  policies  of  insurance  on  the  life  of  the  debtor,  but  these  were 
held  by  the  bankers  against  their  claim.  Mr.  Egan  is  stated  to 
have  commenced  trading  in  College  Street  in  1894,  and  from  1898 
up  till  1909  the  firm  was  known  as  Egan  &  Tatlow.  In  1909,  how- 
ever, a  dissolution  of  the  partnership  took  place,  and  on  matters 
being  gone  into  between  the  partners,  it  was  found  that  Mr.  Egan 
was  indebted  to  the  firm  to  the  extent  of  £  lO.i,  for  which  amount 
Mr.  Ttitlow  is  now  scheduled  as  a  creditor.  Mrs.  C.  H.  Egan  is 
down  as  a  creditor  for  £186,  and  it  appears  that  the  debtor  lost 
about  £.500  in  a  Stock  Exchange  transaction  and  his  wife  realised 
some  shares  which  she  he'd,  and  reduced  the  balance  to  £230  ;  her 
claim  of  £186  is  in  respect  of  the  proceeds  of  the  shares  which 
she  realised.  With  the  exception  of  the  claim  by  Mrs.  L.  G.  Egan. 
the  debtor's  mother,  the  remainder  of  the  liabilities  are  all  for 
goods  supplied.  In  regard  to  the  assets  and  the  item  "  uncom- 
pleted contracts."  it  is  stated  that  there  will  be  a  certain  amount  of 
profit  on  the  contracts  when  they  are  finished,  but  at  the  meeting 
the  solicitor,  appearing  on  behalf  of  the  debtor,  explained  that  a 
number  of  his  contracts  had  resulted  in  a  loss,  and  it  was  not 
possible  to  say  exactly  what  profit  would  be  made  beyond  the 
amount  stated.  The  household  furniture  (£300)  and  office  furni- 
ture (£."i0)  were  not  set  out  in  the  statement  as  assets.  The  debtor 
made  an  offer  of  a  composition  of  6s.  in  the  £,  payable  by  instal- 
ments spread  over  12  months,  the  last  two  to  be  secured  ;  but  the 
creditors  would  not  accept  this,  and,  after  some  discussion,  the 
debtor  proposed  to  pay  a  composition  of  6s.  8d.  in  the  £,  and 
several  of  the  creditors  present  expressed  their  willingness  to 
accept  this  offer,  the  composition  to  be  paid  by  instalments  at 
three,  six.  nine  and  12  months,  the  last  two  to  be  satisfactorily 
secured.     The  following  are  creditors  : — 

Tatlow,  William £405        Kenny  &  Co £43 

Tudor  Accumulator  Co 348 

Solomons,  E.  M 230 

Egan,  Mrs.  C.  H 186 

Egan,  Mrs.  L.  J 176 

General  Electric  Co 146 

Hornsby,  R.,  &  Sons       . .  139 

Brit.  Ins.  Cables,  Ltd 133 

Veritys.  Ltd 110 

Booth  Bros 108 

Edison  &  Swan  E.L.  Co.          . .  106 

Newtons,  Ijtd 100 

Crossley  Bros.,  Ltd 98 

Jandus  Arc  Lamp  80 

L'Estrange  &  Hay  77 

MoDougall,  J.,  Ltd IS 

Osier,  P.  &  C,  Ltd lU 

Prickard,  Ltd 44 


Kenny  &  Co. 
Curtis,  W.,  &  Sons 

Llttauer,  J 

Birch,  J 

Best  &  Lloyd,  Ltd. 

Waller  &  Co 

Grevener,  J.  A  H 

Murphy,  H.  W.  G. 

Alliance  Gas  Co 

Miller  &  Beatty,  Ltd.      . . 
McCormick,  W.  O. 
Brooks,  Thomas  &  Co.,  Ltd. 
MacFarlane  &  Sons 
London  Electric  Firm    . . 
Brit.  Thomson-Houston    Co. 
Battersby  &  Co  ,  Ltd.     . . 
Proprietors,  TrUh  Field   . . 


And  sundry  creditors  for  smaller  amounts. 

Hydro-Electric  Worlt  Abroad. — Amongst   the  orders 

received   by   ME?siis.  BoviXG  i:  Co.,  Ltd.,    during   the  last  two 
months  are  the  under- mentioned  : — 

Water  turbines,  for  the  City  of  Kyoto,  Japan. 

Fujimi  plant,  three  units  of  1,100  H. p.  under  a  head  of  14*2  metres,  and  one 

exciter  of  75  h.p. 
Ebisugawa  plant,  one  unit  of  ."lOG  H.p.  under  a  head  of  3*1  metres. 


26  metres  head,  and  two 

id,  Japan  and  Brazil. 

!  2,I00-G.p.M.  pump  for  the  Kuala 

'.M.  pump  for  Wellington,  N.Z.: 


For  Cataguazes.  Brazil,  two  units  of  750  I 
exciters  of  66  H.p. 

Six  turbire"!  of  from  6  to  100  h.p.  for  Scotia 

Orders  for  ^'icto^ift  turbo-pumps  include  or 
Lumpur  Engineering  Co.;    one  350-<i 

four  1,000-G.p.M.  pumps  for  Messrs.  8.  Pearson  &  Sons.  Ltd.  ;  and  one  for 
the  Parkside  Mining  Co.  (through  the  A. E.G.  Electric  Co.,  Newcastle- 
on-Tyne),  to  deliver  600-o.p.m.  against  a  head  of  900  ft. 

Pipe-line  orders  include  two  welded  pipe  lines  of  ■i2-in.  diameter,  and  each 
of  a  length  of  2,778  ft.,  for  the  Kumamoto  Hydro-Electric  Co.,  Japan. 

Dissolutions    and     Liquidations.  —  Institute    of 

Wireless  Telegraphy.  Ltd.— This  company  is  winding  up  volun- 
tarily, with  Mr.  G.  P.  Taylor,  36.  Spring  Gardens,  Manchester,  as 
liquidator.     A  meeting  of  creditors  is  called  for  October  10th. 

Pearson  Fire  Alarm.  Ltd. — A  meeting  will  be  held  at  67, 
Watling  Street,  EC  ,  on  November  12th,  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  H.  Wingfield. 

Sparks  ,*^  Williams,  consulting  engineers,  52.  Qiueen  Victoria 
Street,  London,  E.C. — Messrs.  J.  N.  Sparks  A:  A.  E.  Williams  have 
dissolved  partnership.     Mr.  Williams  will  attend  to  debts. 

Messrs.  H.  Jaggar  &  Co.,  electrical  engineers,  Batley  and 
Dewsbury.— Messrs.  H.  Jaggar  and  A.  Brook  have  dissolved  part- 
nership. The  stock,  plant  and  other  properties  have  been  taken  over 
by  Mr.  Brook,  who  is  to  continue  trading  as  "  A.  Brook  &  Co." 

Meldruji  Bros.,  Ltd.,  Timperley,  Manchester. — A  first  dividend 
of  2?.  6d.  in  the  £  is  payable  at  3,  York  Street,  Manchester. 

fataloffiies  and  Lists.^THE  Western  Electric  Co., 

Ltd  .  Xorth  Woolwich. — Eight-page  booklet  (No.  109),  giving  brief 
particulars  with  prices  and  illustrations  of  complete  private  tele- 
phone equipments  for  commercial  and  residential  use ;  also  a  circular 
giving  prices,  &c.,  of  Blake  insulated  staples. 

The  Attracta  Electrical  Co.,  75,  Fetter  Lane,  London, 
W.C. — Price  leaflets  of  "Auto"  mercury  break  flashers  and 
"  Attracta  '"  arc  lamps. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich. — A  fine  cata- 
logue (No.  535)  of  over  80  pages,  containing  well-executed  illus- 
trations, descriptive  information,  prices  and  so  forth,  of  a  great 
variety  of  telephone  apparatus,  the  material  listed  being  restricted 
to  articles  in  general  use.  The  sections  are  :  telephones  and  acces- 
sories, telephone  switchboards,  protective  devices,  condensers  and 
these  are  followed  by  a  telegraph  code  and  index 
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Messrs.  Fjllk,  Stadei.mann  >t  Co.,  Ltd  sn-gy  Farrin^Hr... 
Road  London.  E^O.-B^-pa^e  li,t  (No.  IMS),  i'„  which  ^h^yBhow 
«nd  state  pncea  of,  a  variety  of  denifrnHof  their  "Aureola  luminous 
eiectrio  radiators,  convectors  and  Bastian  heaters 

.Mics.<.i.s.  Vkiutys,  I..  I,.,  :il.  Kins  Street.  Covent  (Jarden.  London, 
vv.t.-.V  batch  of  new  publicity  literature  has  been  received  The 
lartrest  item  consistH  of  a  supplementary  catalogue  of  electric 
supplies  for  shipbuilders.  A,  a  prefatory  list  sho^v*;,  the  firm  have 
done  a  great  ,lcal  of  electrical  apparatus  business  with  II  M  Xavv 
and  mthiscataloKueof  14u  odd  paeres.  which  is  excellentiy  pro- 
duced and  most  profusely  illustrated,  there  ,vre  ;riven  particulars 
and  prices  of  Aston  steam  dynamos,  oil  euRine  .sets,  motors  drills 
lic^hf'  iT"?''  ^"■•'  'l'»'ii?'""«"  boards,  motor  starters,  search! 
liKhts,  electric  rookin,;  and  heatinpr  apparatus,  electric  light  fittings 
and  a  host  of  other  things  intended  for  ship  service.  The  o  her 
1  terat.ire  before  us  includes  the  following  :  \o.  t;;i«-the  "  Aston  ■ 
electric  oven  and  other  cooking  apparatus  ;  No.  .;!»1-"  Three  good 
points  concerning  "  Aston  '  electric  radiators  :  No.  6!.2-a  folder 
showing  numerous  radiator  designs  ;  No.  702  (24  pages)  dealing 
wih  Aston  "switchgear  complying  with  the  Actor^  Act  Regu 
lations  :  and  u  number  of  interesting  little  enclosure  cards  While 
referring  thus  briefly  to  the  company's  present  activities  in  regard  to 
publications,  we  may  add  that  they  are  now  making  at  the  above 
address  an  interosting  display  of  their  ■  Aston  •  radiators  designed 
0  harmonise  with  the  various  favourite  periods  of  English  decora 

iX;  of  ''r"''"V'"'r  '?'■"  ^'^^^'^  "■'"'  "  thorough  know- 
ledge of  each  particular  deca.ie,  and  this  i.s  holpid  by  the  work- 
manship. Many  of  the  details  employed  in  the  enrichment  ofTbese 
o^dir.  '''A"?  "^r  '^^  ^^'  "^^""^  "•°^''  °f  Sheraton,  Chip 
aWe  for  offiJi  '  """""'^  f'"'"'  ''"'*"'''"  may  be  quite  suit- 
able for  offices  or  more  or  less  nondescript  rooms  something 
different  is  required    tor    the    homes    of    the    well-to-do    where 

o?riry;far"""°  *^  '"'"'•     ^'•^  '''"  ^^'"^  -tpe^t": 

str^ir«-  ^'.''•"'''•'•-  'VCo.,  Midland  Electrical  Works,  Bracebridge 
Street,  Birmingham.  Lists  showing  a  series  of  new  pattemVof 
uminous  elecnc  radiators.     They  vary  from  a  simple  design  oT^^wo 

The  "t  •o^'r^  w'^^'T"-^'"^  ■" """f^:  ''"^■''""  '»  -^'y  artistic  forms, 
ihe  (  or inthian  design,  in  polished  brass,  with  fluted  copper 
reflector,  is  exceptionally  fine,  and  a  four-lamp  design  °  T^e 
novdt;.''  ""'^  """""■■'  °^  <="'"«°"   ''"'•   «trikes%s  a.s   a 

Thk   Fostkr  EN(ii.\EEUiN<;  Co.,  Ltd     Wimbledon    S  W —P^nr 

screen  anddiftuser.     In  the last-nai^ed  of  the  e  the  two  side  panels 

ramp''Th'e°°'-'  ''"  ^^'1'^^'  P?"*^'  transmitting  the  light  o7  the 
lamp.      The  sign  is  pendant    from  two  metal  straps   allowing  it 

gas   toe°  TSZ''°'-   "'''.  ""'''"■  °^  -etal-fifamentlal^po 
^7«nTfh  ■         -^oother  sign   shown   is  the  "  Aero,"  which,  like  the 

is  suited  fT  ^r"  "'  ',"-'"  P'^'f^  '-■'"""^^''  ■"  °ft«"  »«  ^"•"■^e.l.  It 
18  suited    for   shop-window   and   other  similar   s.-rvice      The   sig-n 

"r  Th';  "  Aero'*^  ''""'''°'''"  "'f-  '«  '^^"^  ^  "'"-"y  t"^-'^^^" 
fi^^h        •     ,,     ,  f'frnsare  supplied  with  either  oxidised  metal 

the tr  '"f  ^^  '"t^l^'u  "  ''^  '^"^'■"'^^  that  these  signs  dTnoTro. 
the  lamp  of  its  direct  light,  being  illuminated  by  reflection      ilther 

r^nTp/ft""''  ''*•""  '  ",""'^^''  ^'^-^  '^hows'the  legend  °n  tb" 
tront  plate   in    various   colours,  and   the   '  .1  1    '  which  is  a  colour 

chan^"^  '.f  °-  *''"  ^■''"''''''"^  '"  '^'  tints  being  d  ^  ent  reVto  th" 
A?p^V  P^  view-pomt  on  the  part  of  the  onlooker.  ^ 

.MB.  C  C.wri..\RT,  49,  Newgate  Street,  London,  K.C.  ( London  office 
Wn  ^"^.'".-^^^'^^  H.  Cuenod  Construction  Co.).-.5.!  pa°e  cata 
egulator  r'"''""?^^"",^.'""^'™*'^'^  description  of  tTe  Thury 
andad  anta'riT't'  ^".■''''."S'.  «Peed  of  regulation,  sensitivenei 
ana  ad^  antages,  and  its  principal  applications.  Regulation  of  D  c 
genera  ing  units,  ...c.  regulators,  automatic  reguUtion  of  several 
generators  running  in  parallel,  automatic  regulation  for  a  three 
w  re  system,  regulation  of  feeders  automatic  regulation  of  Lumu 
lator    batteries    controlling    mechanism,    regulation    of  ^Sl 

Zeill  i  '  u  ^  regulator  has  been  developed  for  certain 
Prinei inlf     f  "^^T.  "  ^"^  ^'^^  «P<=*d  of  regulat  on  is  required 

Srs^r^suS^d^-eL^riv:^  ITsf ofM'*^'^  "t^ 
particularised  theresuits  beiS^n  bt  os^i^.o^  pt  JuTvt*°^  '' 
London  EC  n^'^  ^^'\'^2^°d  34,  Clerkenwelf  Road, 
relatino!  ff~^<''<'"P^''-^  pamphlet  and  price  list  of  IG  pa-res 
relatmg  to  the  company  s  electric  clocks  The  historv  of  the 
system  since   it  was   introduced  bv  Mr.  F  Hope  .Tones  in   1°^-;! 

S  rd"lbe"dl'  r"  ''^  '""'"^'  eontrou/ng  prnduTum  tTm  tan 
miicer,  ana  toe  dial  movement  are  sbnwn      t..v,„i  »  j      •         "'""o 

"of  trerl  T'^'f  ""P"'-  -^'^^t  wood^al'd^m^^^^^^^^^^ 

mical  retnlatn'-  f^P^.^'^^'i^^  ot  automatic  time  switches,  as  tron^. 

J^rX.^^!;a^e^:i^^^e^ainS^lSio^rfi^  ^■ 
n*^  sSaTd'Ctt^tb'  '"^^  ^™'^  °^  Standard  B.Ascr^ts: 

respectivelv  Sm.^„  f  „  J  t  ?  '^"'*°  ^  ^^°^^  ^O'  brass  and  steel 
Ws  aid  diffpr^ni  tL  !?  ^^""^.^  standard  dimensions  for  screw 
M^giv^  different  threads,  also  decimal  and  millimetre  equivalent 


Mh^-sii,.    W.  T.  HENr.Kv'H  Tei.ko.uw,  Wukk.s  Co.,  L.o    Blom- 
field  Street,  London  Wall,  London,  E.C.-l.i.pog,.  art  naner  booklet 

th  ' 'i  Henlt'"^'  -'^'''"'  r  ^■''"■•^"="1  J-tal';ation  "'aKscribiig 
the  Henley  wiring  system  and  its  possibilities.  The  letterpress 
.8  free  from  technical  phra.-es,  ami  is  written  to  be  of  inter™ 
he  layman  as  wel  as  to  the  electrical  engineer.  It  fully  des^n'be^ 
the  system  and  la  .llustrate.1  with  interior  and  exterior  photogrrnh^ 
ilZ  :  °l  '^^  '"""'"''**'>-  recently  carried  out  in  bundingH?rom 
IstabliXd  ^^tZ"r"'  IT""  ?"''^*''-  ThiH  syBtem  is  now  weH 
established  it  ha.s  been  taken  up  by  many  of  the  largest  contractors 
in  the  country,  and  is  accepted  by  the  leading  fire  offices  A 
number  of  copies  of  the  booklet  will  be  furnished  to  contr^t^rs  for 
<iistribution  on  application  u"i-ra*,M)rs  lor 

iJl'J'  /^'•'','-'"'':<^'^  .,?'".u.  no>E  Co.,  Hiver  Park  Road,  Wood 
•  reen,  London,  N.-Ten-page  pamphlet  containing  Ulustratid  par 
fore^'rA  r'"*  "^  ^^'"  ""^"'"^  ^^^''^  ""'"le  metaUic  tuWng 
hniW  f  ;  ^  P""'^"""''' "«'"°  ^''"""^  connections,  ko. ;  the-'Dalmar" 
boder  tube  sweeping  apparatus  is  also  shown 

LoIdon'E'c"'v„^"u'n";'"-^^''"'  '•'''  '^"^^  ^''"^to""  «''««*■ 
.nH  -n  '  *   9-7    "•       """et'n  of  24  pages,  containing   a  detailed 

part  cL?ar?nf  ^7°"',  °^  *''"  "^<f°'<^  '  ""'«'"'°«  "''"^  ««  '^^ 
particulars  of  tests  of  same,  a  list  of  spare  parts,  and  night  views 

rampraret  ^e'r^ice^'"^  '"-o-^-fares  in  differ^ent  iities  wLre  X^Zl 

to  the  Vij^ji:^^^:!^''''''  Conn.-Illustrated  leaflet  relating 

.Jl'-'^'  yif'  .'^?.'  ^'■^"'  -^^t""  t'rosa,  Birmingham.-Folder 
relating  to  their  "  Fyrout  "  fire  eitinguieher 

Die    l.vvENTioNA.M,  Novelty  Ex<HA.N<;i.;,   121,   st   Stephen's 
Green,  Dublin.- Illustrated  leaflets  describing    he  Imperial  efectric 

lamp  bracket  and  WUliams  s  test  clamps  -"agon 

StI'if  ,^"7'^"  T'io>.soN-.Hor..TO.N  Co.,  Ltd.,  77.  Cpper  Thames 
Street,  London.  L.C.  -The  company  have  sent  us  a  repr^uctioTof 
amL^'n'on  f^^f  ''T"'  ''''''  have  an  extensive"^  advertising 
i^ue  of  h^H?  ,  f/*""  ''?*°''  '»  t^"  f°"°  of  advertising,  the 
\hZ  °^'~°,t'«t»-  fo'ders.  price  lists,  and  last,  but  not  least,  the 
showc^rd  referred  to  above.  In  this,  as  in  their  last  year-rshow- 
nf  fk  M  ""^P^r""  '*y  trreat  emphasis  on  the  strength  and  durabUity 
?he  rl^^'f  1  ■•f''u°"''"'^'*"'P'^  'T'^'^  'l"'^"-'''  i«  symbolised  by 
^e  rock  of  (.ibraltar,  and  a  battleship  in  the  foreground  while 
Ma/da  brilliance  IS  ndicated  by  the  fact  that  the  illumination  on 

^ive^  h„  f  I.  ™'^  "'"'u''  *''"  '"^P  '^  ^"  ■"»'«  ^"tense  than  that 
given   by   the   sun   on   the  other  side.     The    " Sun's  Only  Rival" 

?b!">"  ■"'  »^^°  u''"'"*'^  ^  **>«  °«^  showcard,  and  is  merged  in 
the  oldT-  ^°^  strength  ••  conception,  thus  linking  the  new  and 
the  old  designs,  and  maintaining  a  continuity  of  advertising  policy 
emnw*^  If  ^  effectively  in  nine  colours.  In  addition  to  being 
siV^s^h.  PK  u  °T°''''°^^<^'<^^'  postcards,  and  flashing 
new  Mazda  lamp  list,  of  which  we  have  received  a  copy 

St  n>k.l'Y'^';f  ^^'I'n  ^"''*'  ^^-'^^-  -^'ornian's'  Buildings, 
St.  Lukes,  London,  E.C. -Price  leaflet  of  silk  and  cotton-covered 
copper  wires^  also  a  card  of  specimens  and  prices  of  bell  flexibles 
and  wires  and  braided  wires.  "cxioies 

Advance  in  Prices— Thk  Ada.m.s  MANiFACTnuxG  Co 

LTD..  of  Bedford,  announce  an  increase  of  10  per  cent,  (before' 
t^^t^V^l  usual  discounts)  in  all  catalogue  prices  for  aIIs 
Igranic  switchgear.  The  alteration  takes  effect  from  October  l.^th 
an.l  .8  due  to  contmned  rise  in  the  price  of  raw  material. 

Austria.— The  Schwechater  Kabelfabrik  of  Messrs 
Heinrich  Eger  &  Co.,  of  Schwechat,  Lower  Austria,  has  inst  been 
converted  into  a  company  with  a  capital  of  £20,000  It  is  ^ 
posed  to  extend  the  works  and  to  put  down  a  new  plant  for  the 
manufacture  of  lead-covered  cables. 

w..^**f*?"i"~-^?"'  «'«ctrical  engineering  works  have  just 
•^^m^^'Ve^e^rfl  ''  '""^  ^"''''''''^  ElektrotechnischewLke 

1  <„?*??'' ?**l'*'^^~^"^""''""'"^  ""(^  Metallurgical  Books, 
ie  -In  the^e  H  ^-  ^f^'"-  i^""*^""  ■■  <^^''"°°  ^  Co.  "^Price  7s,  6d 
^e  the  marls  nf'^"  complexity,  when  multiplicity  and  diversitv 
TZ  »1  nf  f  ^  ^^"^'  P*"^'^  °^  civUisation,  one  haUs  with  pleasure 
attained  and  on '"f.'"'""?-''^  ^^'"^  ^ome  degree  of  order  may  be 
ref^noe  hn  r,  H  ''^""''  l>?htened.  Amongst  such  aids  to  comfort, 
patr  office  'In'tr'  '^  r??'^*^  P''''*'  particularly  in  a  news- 
pfeTe  a^stn^l  ""f^   ^^^'^  °''   "^°°^^  admittedly  incom- 

bei^!;  a  ked  hv  "P  ^^'^^  ^^P  ^  ^^^"  "'^^^  ^'«  are  continually 
bemg  asked  by  our  readers  to  recommend  books  on  all  kinds  of 
electrical  subjects,  often  on  small  sections  of  asubject  that  c^d  by 
now  ntvii"','^^!,"'.'  publication  of  a  book,  and  the  bibliography 
now  provided  will  be  of  great  assistance  in  reminding  us  of  the 
^a  telt'ht'.  ^^/-'-''F'"^"'^  **»''*-«  have  looked  up  in  it 
^nder  snhie?b  **-  ^"""'^  f^^l^  '^'""'^^'^  '  ^^^  «"^«  ^^  anLged 
index  to  ^nft*""^'  -"alphabetical  order,  and  there  is  also  an 
pUer  wnfb  f  ^T"""'  "^^  "  ^"^'^^  '^f  ^"''J^'^t  headings.  The  com- 
tepuhT^iL  1  ^  1  '^"T^  particulars  of  books  not  included,  to 
be  published  m  the  supplement  for  1912.  which,  we  are  pleased  to 
?f  !!' ',!  K  u*^^  '°  preparation.  The  size,  date,  publisher  and  price 
ot  each  book  are  given. 

In  the  October  number  of  t<erib>ie>-\^  Ma<ja:ine  there  are  two 
excellently  illustrated  and  interesting  articles  relating  to  the 
subject  of  railway  terminal  stations  and  their  construction 
lighting,  motive  power,  &c.  The  terminal  chiefly  considered  is  the 
great  new  station  in  New  York  City  of  the  Pennsylvania  Railroad. 
Mr  VV  Symes  Richardson  is  the  >vriter  of  "The  Terminal— The 
Gate  of  the  City,    and  Mr.  Samuel  O.  Dnnn,  the  editor  of  the 
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Rtiilira;/  At/e  Oazette,  is  responsible  for  ''  The  Problem  of  the  Modem 
Railway  Terminal."  These  two  contributions  occupy  a  very  largre 
proportion  of  the  number. 

The  Motor  MaiivaK  London  :  Temple  Press.  Price  Is.  6d.  net. — 
Now  in  its  fifteenth  edition  and  :230th  thousand,  the  Motor  Mniiiin! 
is  an  established  institution,  w'hofe  popularity  cannot  be  questioned. 
It  is  chock  full  of  practical  hints  for  motorcar  drivers  and 
owners,  and  we  cannot  imagine  any  garage  completely  equipped 
without  a  copy  of  this  book. 

How  to  Talie  (Jut  Patents.  By  A.  E.  Edwards.  Second  Edition. 
London  :  Wyman  A:  Sons.  Price  2s.-  -This  book  is  intended  to  fill 
the  gap  between  purely  technical  works  on  patent  law  and  popular 
treatises  which  afford  little  real  assistance  to  the  inventor ;  it 
covers  both  British  and  foreign  patents,  and  besides  defining  a 
"patent,"  describes  how  it  can  be  obtained,  what  can  be  patented, 
and  what  constitutes  novelty.  The  construction  of  a  sound  speci- 
fication is  es]ilained,  and — most  difficult  problem  of  all — the 
methods  of  dealing  profitably  with  patents  are  discussed.  A  large 
section  is  devoted  to  foreign  and  colonial  patent  law  and  procedure. 
The  author  s  treatment  of  his  subiect  is  terse  and  lucid,  and  the 
book  appears  to  be  admirably  adapted  for  the  purpose  for  which 
it  was  written. 

'' Jovriutl  of  the  South  .\frican  Institution  of  Engineers."  Vol. 
XI,  Xos.  1  and  2.  August  and  September,  1912.  Johannesburg  : 
The  Institution.     Price  2s.  each. 

"  Atti  della  Associazione  Elettroteenica  Italiana."  September 
aOth.  1!>12.     Milan  :  Stucchi,  Ceretti  i:  C. 

'Die  Telephonic  ohne  Draht.'  By  Dr.  K.  Markau.  1912. 
Brunswick  :  Vieweg  *;  Sohn.     Price  M.  4.50. 

■■  I'roceedinqx  of  the  Sydney  University  Engineering  Society." 
1911.     Vol.  XVI.     Sydney  :  The  Society. 

"  Calcnls  Techniques  et  Econom'qu«s  dts  Lignes  de  Transport  et 
de  Distribution  d'Energie  Electriqne."  By  C.  Le  Roy.  Paris  : 
Hermann  et  fils.     Price  6  fr. 

"  lli'tet'in  de  la  Soeiedad  de  Fomento  Fabril."  Aogust.  1912. 
Santiago  de  Chile  :  The  Society. 

"  Prorerdniiix    of    the    American   Society   of   Civil    Engineers." 

Vol.  XXXVlil.  No.  7.     September,  1912.     Ntw  York  :  The  Society. 

■  i,)uarteily  Trade  .lournal  of  the  British  Chamber  of  Commerce 

of  Turkey."      September.    1912.      Constantinople:    The  Chamber. 

Price  2s.  6d. 

The  British  Fire  Prevention  Committee  has  issued  a  further 
report  (Red  Book  No.  171")  on  its  series  of  glazing  tests,  this  time 
in  respect  of  three  windows  glazed  with  'Chadrac"  electro- 
glazing,  and  submitted  for  review  by  Messrs  Chater  >\;  Sons,  London. 
Whilst  up  to  the  present  the  limit  of  fire-resisting  glazing  has 
been  on  a  panel  measuring  2  ft.  >  2  ft.,  the  panels  here  reported 
on  are  double  the  size— /<•.  1  ft.  X  2  ft. — and  this  is  certainly  a 
remarkable  achievement  for  glazing  under  fiie  tests  for  one  hour 
at  temperatures  ranging  up  to  1  i;00°  F.,  followed  ly  the  application 
of  water  from  a  steam  fire  engine  at  short  range,  tests  which  were 
passed  with  complete  success. 

Trade      Annonneeiueuts.  —  The      Westixchoise- 

Cooper-Hewitt  Co..  Ltd.,  whose  London  cffices  and  works  were 
formerly  situate  at  151 -2,  Great  Saffrcn  Hill,  London,  E.C.,  have, 
consequent  upon  the  growth  and  development  of  Inisiness,  now 
removed  to  Hi>.  York  Road,  King's  Cross,  London.  X  ,  to  which 
address  all  communications  should  be  forwarded.  Their  telephone 
numlier  remains  the  same — "liil7  City" — whilst  under  the  recent 
postal  concessions  the  telegraphic  address  now  reads — "  Hewittic, 
Kincross,  London." 

The  Midland  Ei.ectbic  Manufacttring  Co.,  Ltd.,  have 
appointed  Mr.  H.  J.  Stanley,  of  90,  Deansgate,  Manchester,  to  be 
their  sole  representative  in  Lancashire  and  Yorkshire  from 
October  1st. 

Messrs.  Shalders  &  Davis,  electricians,  of  Southampton,  are. 
owing  to  the  approaching  demolition  of  the  buildings,  vacating 
their  premises  at  17,  High  Street. 

The  sole  agency  in  Scotland  for  the  sale  of  the  prize-winning 
'Ceag"  miners'  electric  lamp  has  been  obtained  by  Me.ssbs. 
Archibald  Baibd  &  Son,  Ltd.,  Hamilton. 

The  "  E.X.S."  Electric  Co.  are  equipping  premises  at  Adderley 
Road,  Saltley,  Birmingham,  for  the  manufacture  of  switches,  fuse- 
boards  and  other  electrical  accessories,  and  hope  shortly  to  be  in  a 
position  to  execute  orders. 


LIGHTING  and  POWER  NOTES. 


Accrington. — In  connection  with  the  proposed  overhead 
lighting  scheme,  the  work  of  installation  is  to  be  proceeded  with 
forthwith,  the  electrical  engineer  being  authorised  to  arrange  for 
the  wiring  for  200-c.P.  lamps,  and  Alderman  Higham  and  the 
Mayor  being  empowered  to  obtain  and  decide  the  tenders  for  all  the 
materials  required.  Provisional  arrangements  have  been  made  for 
the  taking  of  a  site  in  Clayton-le-Moors  for  a  transforming  station. 

Aro:entina.— The  President  of  the  French  Bank  of  the 
River  Plate  requested  the  Buenos  Ayres  City  Council  to  defer  con- 
sideration of  a  petition  at  present  before  it  for  an  electric  light 
concession.  He  stated  that  he  was  acting  on  behalf  of  a  Paris 
syndicate,  which  was  interested  in  acquiring  a  similar  concession, 
and  the  plans  and  f uU  particulars  were  expected  shortly, 


Bang'Or  (Co,  Down). — The  gas  manager  has  been 
instructed  to  submit  a  report  showing  the  cost  of  a  small  electric 
lighting  plant,  it  being  proposed  to  light  the  street  electrically. 

Barking.— The  Council  has  informed  Mr.  W.  Ivey,  who 
desired  to  know  whether  an  offer  for  the  sale  or  leasing  of  the 
undertaking  would  be  considered,  that  if  an  offer  is  submitted,  it 
will  receive  attention. 

In  consequence  of  an  anticipated  loss  on  the  undertaking,  the 
charges  for  current  for  lighting  have  been  increased  from  4d.  to 
4  Jd.  per  unit,  and  for  power  by  Jd.  per  unit  on  the  scale  charges. 

Bath. — Tlie  ."surveying  Committee  of  theT.C.  on  ^Monday 
decided  to  convert  4.S  gas  lamps  in  various  streets  to  electricity. 
The  cost  of  lighting  will  be  the  same  as  paid  for  gas,  £2  10s.  per 
lamp  per  annum. 

Bedlington. — The  Council  has  installed  a  comprehensive 
electric  lighting  scheme  for  the  main  highways  from  the  station  to 
West  Sleekburn,  Startford  and  Bornarsund.  The  current  is  supplied 
by  the  Bedlington  Ccal  Co.  from  its  power  station  at  Bornarsund. 

Blackburn. — The  T.C.  has  confirmed  a  resolution  of  the 
Electricity  Committee  instructing  the  engineer  to  prepare  a  scheme 
for  new  electricity  works,  together  with  estimates,  for  submission 
to  the  Committee. 

Bootle. — The  agreement  between  the  T.C.  and  Messrs. 
Harland  &  Wolff  for  the  supply  by  the  Corporation  of  electricity 
to  the  ship-repairing  yard  at  North  Docks  for  a  period  of  five  years 
from  December  1st,  1912,  was  signed  at  a  meeting  of  the  T.C.  on 
I  'ctober  3rd.  fhe  terms  of  the  agreement  were  not  made  public, 
but  under  the  scheme  the  plant  for  distribution  will  be  housed  in 
a  sub-station  on  Messrs.  Harland  i:  Wolff's  premises,  instead  of  at  the 
Raleigh  Street  pumping  station.  The  installation  will  include  a 
250  KW.  rotary  set.  with  transfojmer.  switcbgear  and  other  appa- 
ratus, at  an  estimated  cost  of  £1  .=)00  (inclnsive  of  £2.'iO  for  a 
second  transfoimer  to  existing  rotary),  and  an  alternative  h.t.- 
feeder  will  be  laid  to  the  new  works,  at  an  estimated  cost  of  £3,200 
for  a  500-KW.  cable.  The  cable  will  be  purchased  out  of  the 
existing  loan  sanctioned  for  mains,  but  the  £  1  ,,"i00  for  new  plant 
will  be  provided  for  e  ut  of  a  further  loan  to  be  sanctioned  by  the 
L.G.B.  The  original  irslallation  will  comprise  over  l,.-)00  H.P., 
applied  to  motors  for  the  most  part  operating  tools  on  the  indi- 
vidual-drive system,  while  the  lighting  will  be  carried  out  by  flame 
arc  lamps  connected  in  groups  on  220- volt  circuits. 

The  T.C.  has  received  the  sanction  of  the  L.G.B.  to  a  loan  of 
£41,919  for  the  erection  of  the  new  generating  station  at  Marsh 
Lane  to  replace  the  existing  power  station  at  Pine  Grove.  The 
amounts  of  the  loan  are  made  up  as  follows  : — £G,717  for  purchase 
of  land  (tiO  years'  period  of  repayment)  ;  £10,054  for  erection  of 
buildings  and  supply  and  fixing  of  weighbridge  and  steam  piping 
(30  years)  :  £l!i.73."i  for  machinery  (10  years)  ;  £1,263  for  H.T. 
mains  (25  years)  ;  and  £4,150  for  L.T.  mains  (20  years).  Further 
works  proposed  to  complete  the  undertaking  amount  to  £6,694, 
and  the  L.(i,B.  has  informed  the  Council  that  it  will  be  prepared  to 
entertain  an  application  for  sanction  to  a  loan  on  the  precise  sum 
being  ascertained. 

Bradford.— On  AVednesday  last  a  third  vertical  Curtis 
turbine  unit,  of  4,500  KW.  capacity,  was  started  up  at  the  Valley 
Road  electricity  works  of  the  Corporation,  by  Alderman  Hayhnrst, 
in  the  presence  of  a  large  company,  which  included  the  chairman, 
Alderman  Robinson,  and  members  of  the  Electricity  Committee.  A 
luncheon  was  afterwards  held  at  the  Town  Hall,  when  many  of  the 
local  power-users  were  present.  Including  the  previous  Curtis 
turbine  plant  and  four  1,000  KW.  Corliss  engine  imits.  this  station 
will  now  have  a  eapacity  of  1 4.500  KW.  The  station  is  provided  with 
a  WorthiDEfton  base  condenser  and  twin  circulating  pumps  driven  by 
a  small  Curtis  turbine. 

Bnrton-on-Trent. — An  overhead  h.t.  three-phase  main 
is  to  be  erected  from  the  electricity  works  to  the  pumping  station, 
at  a  cost  of  £474.  exclusive  of  distributing  mains.  In  case  the 
electrical  engineer  obtains  another  consumer  about  1,000  yards 
further  on,  he  has  been  authorised  to  erect  this  line  at  an  esti- 
mated cost  of  £142.  The  public  library  and  reading  room  is  to  be 
lighted  with  single-light  fittings,  instead  of  the  present  three-light 
ones,  with  100-watt  lamps  and  special  "  Holophane'' reflectors,  at 
a  total  cost  of  £18. 

Canada, — The  municipal  telephone  exchange  at  Fort 
William  has  been  equipped  throughout  with  electric  radiators, 
totalling  73  KW.,  in  sizes  between  2i  KW.  and  8  KW.  No  other  form 
of  heating  is  employed  :  the  room  temperatures  required  were 
65°  F.  to  70*  F.,  with  a  temperature  of  40°  below  zero  outside.  It 
is  recorded  that  no  trouble  has  been  experienced  in  keeping  more 
than  the  required  temperature  during  the  24  hours  per  day  in 
which  the  building  is  in  use.  and  as  it  uses  current  sill  day  except 
for  two  hours  of  peak  load,  terms  sufficiently  favourable  to  enable 
it  to  compete  with  other  forms  of  heating  were  obtained.  The 
capacity  of  the  plant  is  IJ  watts  per  cb.  ft. 

The  following  powers  have  been  conferred  on  the  Ontario  Hydro- 
Electric  Commission  by  a  BUI  in  the  Ontario  House  to  amend  the 
Power  Transmission  Act  :— 

To  take  over  existing  power  transmission  lines  and  to  improve 
water  powers,  by  assisting  municipalities  and  others  in  the  storage 
of  water,  making  of  sluices,  ic. 

To  expropriate  a  local  distribution  plant  where  a  municipality 
has  voted  to  enter  into  a  contract  with  the  Commission  for  a  supply 
of  power. 

To  regulate  the  installation  of  electrical  equipment  and  installa- 
tion of  wires  in  all  buildings,  including  private  houses. 
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To  require  the  appointment  by  municipalities  of  iii.ipectorg  to  nee 
that  such  regulations  are  carried  out. 

To  order  the  removal  and  alteration  of  any  works  that  are  a 
menace  to  the  public  safety  or  endin(;er  life 

To  control  absolutely  li(fht  and  power  rates  charged  by  mnnici- 
palitiea,  whether  they  take  power  from  the  Commi8.sion  or  not. 

To  control  the  rates  of  any  company  or  individual  taUine  power 
from  the  Commission. 

To  prescribe  a  uniform  system  of  book-keeping  on  the  part  of 
power  municipalities. 

To  direct  the  disposal  of  surpluses  earned  by  municipal  power 
plants  supplied  by  the  Commission. 

To  order  all  wires  under  its  jurisdiction  underground  in  cities 
and  towns. 

With  the  co-operation  of  the  Dominion  Railway  Commission  to 
order  underground  all  wires  struner  on  streets  where  the  munici- 
palities construct  tunnels  or  conduits  to  carry  such  wires 

To  impose  a  penalty  of  .>*I0()  a  day  for  any  disobedience  of  any 
such  order. 

The  above  resjulations  are  now  law,  and  several  cities  are  at 
present  putting  some  of  them  into  force. 

Hamilton  is  endeavouring  to  have  all  the  electric,  telephone  and 
telegraph  wires  in  the  city  placed  underground,  and  the  companies 
affected  are  making  a  strenuous  fight.  Ottawa  has  also  taken  action 
to  have  all  the  wires  on  the  principal  streets  placed  underground. 

Some  of  these  regulations,  however,  impose  a  big  expense  on 
the  various  companies,  and  it  may  be  difficult  to  carry  at  least 
some  of  them,  out. 

Continental  i\'otes.— Acsthia.— During  the  month  of 
July  last  no  fewer  than  L'l  applications  to  utilise  water-power  for 
electrical  purposes  in  various  parts  of  Austria  were  received  by  the 
Hydrographische  Central  Hureau  in  Vienna. 

HiiMKMiA— An  electric  power  plant  is  being  installed  in  th<- 
weavm-  mills  of  Messrs.  Ceors  L.iw,  at  Koniginhof. 

SWKnKN.-The  r.Meholm  Co.,  of  I'ddeholm,  who  are  adapting 
their  plant  at  their  Ilagfors  and  Mykroppa  works  to  the  production 
of  iron  and  steel  by  electricity,  are  putting  down  a  large  installa- 
tion to  utilise  the  Maltforsen  l''alls,  on  the  River  Ufar,  about  three 
miles  from  Hagfors,  in  the  generation  of  the  necessarv-  cUctrical 
energy.  It  ,s.«tat.d  that  the  capacity  of  the  plant  to  be  put  down 
will  be  about  .5,0iio  ir.i'.  *^ 

Germany.- The  Brandcnbnrger  Electricilatswerk  Geselischaft 
IS  the  name  of  a  new  company  which  has  just  been  formed  in 
Brandenburg,  with  a  capital  of  £.",0,000,  to  take  over  and  carry  on 
the  municipal  central  electric  lighting  station  in  that  town.  'The 
A.lvG.  IS  interested  in  the  new  undertaking 

Norway.— A  new  power  house  has  been  completed  at  Flekkefjord 
and  will  supply  energy  in  part  for  systematic  experiments  in 
domestic  electric  heating  by  means  of  surplus  energy  in  Swedish 
tile  or  fayence  stoves,  th-e  same  system  being  under  test  at  Ootten- 
burg,  where  stoves  arc  heated  up  over-night,  and  used  for  heating 
purposes  during  the  following  10  or  12  hours.  Surplus  elec- 
tricity IS  used  at  Flekkefjord  on  a  large  scale  for  cooking  during 

Cwmamnian.— A  representative  nicetins;  of  ratepayers 
has  decided  by  an  overwhelming  majority  to'  recommend  the 
^^' An ',  *'i,"°'Jf  t'^^^e  »"  electric  lighting  scheme,  at  a  cost  of  about 
£(>  OOi)  The  Ammanford  Gas  Co.  has  extended  its  mains  to  the 
district,  and  has  had  trial  gas  lamps  in  use  for  about  12  months- 
It  submitted  two  offers  to  the  Council  for  the  street  lighting  200 
lamps  being  required,  and  the  lower  offer  being  equivalent  to  a 
-  ,d.  rate.  It  is  understood  that  the  Council  wiU  install  a  suction 
gas  plant  and  overhead  mains,  and  that  for  street  lighting  alone 
the  cost  wUl  not  exceed  the  figure  mentioned. 

Cwmcarn.— At  tlie  new  colliery  here,  as  in  the  case  of 
other  oollieriea  in  the  district,  everything  is  driven  electrically 
there  being  no  boiler  on  the  ground.  Energy  is  brought  to  the 
pit  by  overhead  wires  from  the  generating  station  at  Abercarn. 

Dalkey.— At  the  nionthlv  meeting  of  the  Urban  Council, 
last  week,  a  letter  was  received  from  Mr.  W.  A.  Evans  with  refer- 
ence to  a  company  he  was  about  to  promote  for  the  purpose  of 
supplying  electric  light  in  Kingstown,  Dalkey  and  Blackrock 
stating  that  plans  had  been  prepared  setting  out  a  scheme.  He  asked 
tnr  the  expression  of  the  Councirs  opinion.  The  company  would 
seek  permission  to  open  the  roads  in  order  to  lay  cables.  The  most 
economical  scheme  would  be  to  get  electric  light  from  the  tramway 
company,  and  if  the  three  townships  were  to  co-operate  with  the 
tramway  company,  the  Dublin  Corporation  and  the  >Tas  com- 
pany could  not  prevent  the  tramway  company  from  getting  their 
Act  ot  Parliament  amended  so  as  to  enable  them  to  supply  electric 
ight  in  Kingstown  Dalkey  and  Blackrock.  It  was  pointed  out 
that  Kingstown  had  every  facility  for  putting  up  a  station  at  Dun- 
leary  and  could  deliver  spare  energy,  as  Pembroke  had  proposed  to  do 
for  iBlackrock,  at  2id  per  unit,  leaving  it  to  Dalkey  to  distribute  it 
throughout  the  township.  After  some  further  discussion,  it  was 
decided  to  appoint  a  Committee  and  to  ask  Kingstown  not  to  come 
to  a  decision  as  to  the  company's  offer  until  an  opportunity  was 
afforded  of  discussing  the  matter  with  the  Dalkey  representatives 
whose  interests  were  so  vitally  affected. 

Derby.— A  L.G.B.  inquiry  was  held  on  October  2nd  into 
the  application  of  the  T.C.  for  a  loan  of  £10,750  for  electricity 
purposes.     There  was  no  opposition. 

Dromore  (Co.  Down).— The  Urban  Council  has  decided 
to  proceed  with  the  scheme  for  the  electric  lighting  of  this  town. 

Dover.— The  Dorer  Erprfss  contains  a  very  lengthy 
report  of  a  meeting  of  the  Electricity  Committee  when 'a  report  on 


the  estimated  saving  of  £1,1  :iO  due  to  turning  out  the  street  lamps  at 
midnight  was  discussed.  Api,arently,  the  mayor  and  the  chairman  did 
all  the  talking,  and  eventually  the  report  was  approved.  The  local 
paper  considers  that  the  T.C.  has  utterly  befogged  itself  over  the 
lighting  question,  and  it  is  somewhat  difficult  for  the  outsider  to 
follow  the  various  proposals  made  in  view  of  the  £.3,254  net  profit 
stated  to  have  been  made  last  year. 

Duldin.— The  Electricity  Supply  Committee  of  the  (Cor- 
poration last  week  issued  its  annual  report  and  .statement  of 
accounts  of  the  electricity  undertaking  for  the  year  ending  March 
3l8t.  1!M2.  The  report  states  that  after  dischargin"  all  expendi- 
ture on  the  working  of  the  undertaking  for  the  12  months 
^.'?^",'iV°'^\*°  £19,031,  and  all  capital  charges  amounting  to 
t  '1,  •-  ™  remains  a  net  profit  on  the  year's  working 
of  £11,<)70.  The  income  from  private  consumers  for  the 
12  months  amounted  to  £e8,l.S0,  being  an  increase  of  £11  812  on 
the  figure  of  the  previous  year,  and  the  net  surplus,  after  payment 
of  the  increased  working  expenses  anj  the  additional  capital 
charges,  shows  an  increase  profit  of  £5,21 1  as  compared  with  the 
previous  year.  The  units  sold  for  power  purposes  amounted  to 
0,724,000.  and  the  cost  of  generation  and  distribution  per  unit 
VIZ,  I'Md.,  shows  a  slight  reduction  of  Ond  ,  and  the  capital 
charges  of  ri3d.  show  a  reduction  of  Ud.  per  unit.  The  Council 
has  already  approved  of  the  proposal  of  the  ('oimnittee  that  out  of 
the  net  proHts  of  this  year  it  should  wipe  out  the  last  of  the  old 
debit  balances  of  the  undertaking.  This  wUl  leave  a  credit  balance 
of  £1,(1,2.  which  the  Committee  would  have  desired  to  bring 
forward  to  this  year  as  a  reserve.  The  Municipal  Council,  when 
considering  the  estimates  on  March  2Hth  last,  however,  decided  that 
out  of  the  estimated  profits  of  the  current  year  a  sum  of  £5o00 
should  be  transferred  to  the  relief  of  the  rates,  and  as  any  charge 
of  this  kind  must  be  met  out  of  the  actual  cash  balance,  the  deci- 
sion of  the  Council  wipes  out  the  entire  balance  to  the  credit  of 
the  undertaking.  In  conclusion,  the  report  stated  that  the  Com- 
mittee earnestly  trusted  that  in  dealing  with  the  annual  estimates 
of  the  Corporation  in  future,  full  consideration  would  be  given  to 
the  really  urgent  necessity  of  a  substantial  reserve  fund  being  buUt 
up  in  order  that  the  undertaking  might  be  developed  in  the  manner 
in  which  the  members  of  the  Council  themselves  desired. 

Dudley.- At  the  monthly  meeting  of  the  T.C.  last  week, 
the  sale  of  the  Corporation's  electricity  undertaking  was  again 
considered,  on  a  resolution  submitted  by  Councillor  Adshead,  to  the 
following  effect :  "  That  the  resolution  passed  last  meeting  autho- 
rising the  sale  be  rescinded."  The  question  was  again  fully  dis- 
cus.sed  m  all  its  bearings,  and  eventually  the  resolution  was  rejected 
by  22  votes  to  4,  so  (hat  the  number  of  members  of  the  Council  in 
favour  of  the  sale  has  greatly  increa.sed.  Subscciuently,  at  an  open 
meeting  of  the  Chamber  of  Commerce,  a  resolution  was  carried"  to 
the  ell'ect  that  the  B.  of  T.  and  the  L  G.B.  be  asked  to  withhold 
their  sanction  to  the  sale  of  the  works  until  a  public  inquiry  has 
been  held.  ~i      j 

Ediiibui-ffb.- The  Public  Parks  Committee  of  the 
Corporation  have  considered  the  question  of  the  lighting  of  the 
Calton  Hill,  and  the  electrical  engineer  has  been  asked  to  report  on 
the  matter. 

Effypt.— Mr.  Murdoch  Macdonald.  Under-Secretary  for 
I'ublic  Works  in  Egypt,  is  investigating  some  of  the  artificial 
nitrate  factories  of  Sweden  in  connection  with  the  proposal  to 
mstall  a  hydro-electric  power  station  at  Assouan.  -  African 
Engineering. 

Ewell.— The  Epsom  U.D.C.  has  decided  to  proceed  at 
once  with  the  extension  of  the  E.L.  mains  to  Ewell,  and  to  canvass 
the  district  for  consumers. 

Fla.xton.— The  Pl.D.C.  has  consented  to  the  application 
of  the  York  T.C.  for  permission  to  lay  an  E.L.  cable  at  Heworth. 
which  is  outside  the  city. 

Formosa.— An  electricity  generatins;  .station  has  recently 
been  completed  by  the  Japanese  Government  at  Korisho,  on  the 
Island  of  Formosa.  The  wafer-power  of  the  River  Daian  is  utilised 
the  water  being  led  along  a  canal  until  a  fall  of  130  ft.  is  obtained. 
1  wo  turbines  and  dynamos,  each  of  500  H  p.,  have  been  installed, 
although  only  one  is  at  present  employed  in  supplying  current  for 
lighting  and  power  purposes  at  Shoka  and  Taichu,  the  latter  being 
the  chief  city  in  the  centre  of  the  island. 

Gerrard's  Cross.— The  U.xbrldge  and  District  Electric 
Supply  Co..  in  order  to  cope  with  the  increased  demand  for  current. 
IS  about  to  lay  a  trunk  feeder  at  a  pressure  of  6,000  volts  from 
Uxbridge  to  Gerrard's  Cross  and  Beaconsfield.  A  new  district  will 
be  tapped  between  the  two  places. 

Gillingbam   (Kent).— The    T.C.  has   appUed  to  the 

L.G.B.  for  a  loan  of  £6,615  for  the  installation  of  another  Diesel 
engine  at  the  E.L.  works,  as  intimated  in  last  week's  Electbical 
Review. 

The  cables  are  to  be  extended  to  the  works  of  Messrs.  H.  6.  and 
■W.  Croneen,  brick  makers,  who  are  installing  a  large  motor. 

Hazel  Grove  and  Bramall  (Cheshire).— The  U.D.C. 

is  considering  the  advisability  of  adopting  electricity  for  street 
lighting  purposes.  Negotiations  have  been  opened  with  the  Stock- 
port T.C.  for  a  supply  of  current. 

Hinekley.— The  Leicestershire  and  Warwickshire  Elec- 
tric Power  Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for  permission  to 
erect  overhead  lines  for  the  transmission  of  energy  at  a  pressure 
of  6,600  volts  in  the  district  outside  Hinckley. 
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||(,ye,_  \s  notice  fof  the  pmehase  <'f  the  nnilertakingr  of 
the  E  L.  company  must  be  given  not  lat«r  than  December  next,  the 
General  rnrposea  Subcommittee  ol  the  T.C.  recommended  that 
in  the  interests  ot  the  town  it  was  desirable  that  the  undertakmR 
should  pa=s  into  the  hands  of  the  Corporation.  The  ^^eneral 
Purposes  Committee  on  Monday  endorsed  the  recommendation  which 
was  to  be  placed  before  the  Council  on  Thursday.  October  10th. 

India.  —  KvsiiMiK  Hydro-Electric  Scheme.  —  The 
Durbar  are  doing  all  they  can  to  increase  the  load  on  this  installa- 
tion Electric  dredgincr  of  the  river  has  produced  some  good  results 
already,  by  giving  a  freer  outlet  to  the  surplus  hill  water  which 
hitherto  caused  disastrous  and  frequent  floodinjj  of  i^"nagar.  ihe 
li<rhtino-  load  for  this  city  is  steadily  increasing,  as  the  authorities 
are  allowing  special  facilities  for  bazaar  lighting  and  bungalows. 
A  system  ot  wiring  has  been  instituted  which  gives  every  induce- 
ment to  the  poorer  bazaar  shop-keepers  to  use  electric  light  in 
preference  to  any  other. 

The  question  of  an  electric  railway  between  Srinagar  and  Rawal- 
pindi has  often  been  mooted,  and  the  line  mnst  eventually  come, 
but  at  present  the  Durbar  do  not  feel  justified  in  incurring  such 
a  large  expenditure. 

I^eeds.— At  the  Cit-  Council  on  the  L'nd  inst..  Aid. 
J  Clark  in  moving  the  minutes  of  the  Sanitary  Committee,  said 
that  as  a  result  of  information  obtained  on  visits  to  other  towns  a.s 
to  refuse  destructors  and  the  utilisation  of  steam  raised  at 
destructors  for  the  generation  of  electricity,  the  Committee  recom- 
mended that  a  new  destructor  be  erected  as  soon  as  possible,  and 
that  the  surplus  steam  thus  raised  be  utilised  for  the  generation  of 
electricity.  They  had  four  destructors,  and  an  immense  amount 
of  heat  escaped  from  the  combustion  chambers  up  the  chimney  and 
was  absolutely  wasted.  If  they  could  utilise  all  the  heat  that  there 
wa.sintheam"our.tof  domestic  refuse  destroyed  during  one  J  car,  and 
sell  it  to  the  Electricity  Committee,  it  would  bring  in  between 
^5.1100  and  £6,000  a  year.  ,.,•■,  j       w„   . 

The  City  Council  at  its  meeting  last  week  decided  alter  a 
len-thy  discussion,  to  refer  back  the  proposal  which  had  been 
brou-ht  'orward  by  the  Electricity  Ccmmittee,  that  the  Corpora- 
tion should  borrow  the  sum  of  £10.00(1  for  the  purpose  of  a  scheme 
of  establishing  a  department  for  the  hiring  out  of  electric  motors 
The  active  opposition  of  the  local  electrical  trade  to  the  proposal 
culminated  in  a  deputation  of  engineers  and  electrical  contractors 
attending  the  meeting  to  protest  against  the  scheme,  putting  for- 
ward the  views  that,  quite  aj.art  from  the  unfair  competition  with 
private  traders,  the  Corporation,  with  the  capital  suggested,  would 
not  be  able  to  provide  a  service  equal  to  that  which  it  would  dis- 
place and  that,  also,  the  Corporatinn  would  lose  the  services  of 
privately  employed  canvassers  who,  under  the  existing  system,  have 
been  pushing  the  sale  of  electricity  by  urging  the  public  to  make 
a  more  general  use  of  electric  plant  The  traders  are  now  to  have 
a  further  opinrtunity  of  emphasising  their  protest  before  the 
Electricity  Committee.  ,     ,     .  •     » 

Mr  R  Atmitage,  M  P..  said  the  Corporation  had  given  private 
traders  ample  opportunity  to  supply  motors  on  hire.  but.  practically 
Mipakin"-,  nothing  had  been  done,  and  nothing  was  being  done  by 
them  ■  in  fact,  they  themselves  had  told  the  Committee  they  did 
not  want  to  encourage  development  along  those  lines,  and  there 
was  only  one  firm  in  the  city  enthusiastic  about  't-  The  Com- 
mittee's proposal  was  limited  to  the  hire  of  motors.  The  depart- 
ment did  not  inteid  to  do  the  installation  and  wiring  ;  that  would 
be  done  by  contractors,  who  would  thus  have  more  work  to  do 
than  they  had  had  hitherto.  The  small  trader  would  benefit  by 
beino-  able  to  hire  a  motor  at  a  rea.sonable  price. 

Alderman  Brown,  chairman  of  the  Tramways  and  Electricity 
Committee,  said  he  believed  there  was  a  call  for  motors  m  the  city, 
and  he  would  like  the  Committee  to  ask  contractors  if  they  were 
prepared  to  lend  out  motors  so  that  a  man  could  have  any  make 
of  motor  he  liked  at  a  reasonable  prV->,  If  motors  could  be  hired 
at  a  reasonable  price  from  private  11.  ms,  he  had  no  desire  to  press 
the  proposal. 

Lei«-h-on-Sca.— The  U.D.C.  has  now  decided  to  grant 
Mr.  Speight,  electrical  engineer,  an  interview  respecting  his  pro- 
posed application  for  a  prov.  order  for  electric  light.  At  a  recent 
meeting,  as  stated  at  the  time  in  the  Electrical  Review,  the 
Council  declined  to  consider  the  matter  with  Mr.  Speight. 

Littlelioroujrb.— The  ring  frames  at  Messrs.  Fothergill 

and  Harvey's  Greenvale  Mills,  Littleborough.  are  now  being  driven 
by  electric  motors  installed  by  the  A.E.G.  Electric  Co.,  Ltd.,  of 
Manchester.  The  innovation  will  be  watched  with  interest  by 
other  local  firms. 

Llanfairfecliaii. — The  Council  has  had  under  considera- 
tion a  communication  from  Mr.  Vk\  P.  Walton,  consulting  engineer, 
in  reference  to  the  water  supply  and  electric  lighting  scheme.  It 
was  decided  to  call  a  special  meeting  of  the  Council  to  consider 
the  question  and  to  meet  Mr.  Walton. 

London.— •"^'•CTH WARE. — The  accounts  of  the  electricity 
undertaking  show  that  daring  the  year  there  was  a  net  loss  on  the 
working  of  KWi.  which  has  been  transferred  to  the  renewals 
reserve"account.  The  capital  expenditure  on  the  undertaking  now 
amounts  to  £10f'.i572,  of  which  ■e:,04i!  was  incurred  during  the 
last  year  *4  20S  being  on  new  machinery.  Of  the  capital 
(xpenoitii're  f.^  .ii'O  has  b?en  repaid.  The  total  income,  after 
ded.iclin-  £2ir.  f.-r  bad  debts,  discounts,  .ncc  ,  was  £20.7U.  ^how■.ng 
an  increase  over  ihe  previous  j tar  of  f2,0f0.  The  total  worki.  g 
expenses  were  *;  l.-,.u52.  The  gross  profit  on  the  year  swoi king  was 
£.o.Oi;i.  and  this  amount,  which  was  a  reduction  on  that  of  the 
previous  year  of  £531,  represented  a  return  of  Bi  per  cent,  on  the 


total  capital  outlay.  From  this  gross  profit  was  deducted 
.f)  61 C  for  interest  on  loans  and  repayment  of  capital.  Ite 
en<^ineer  Mr.  D.  M.  Kinghorn.  in  his  report  stated  that  the  past 
ye^r  was  one  ot  which  the  effects  would  be  felt  for  some  time  to 
come,  the  series  of  strikes  having  undoubtedly  caused  a  very 
serious  dislocation  of  the  business.  The  result  had  been  m  fact 
extremely  satisfactory,  and  constituted  a  record  from  a  revenue 
point  of  "view,  but  for  the  prices  which  had  to  be  paid  for  coal. 
The  net  result  was  an  increase  in  the  coal  cost  of  lOid.  P«r  "nit: 
the  highest  figure  for  some  years,  and  £l.S9r>  greater  than  £.^.!t.W, 
th"  cost  for  the  previous  year.  The  total  units  sold  were 
■'  2oy  S2ii.  as  against  1,7!<0,983  in  the  previous  year.  The  averse 
prices  obtained  were  for  private  supply  2-57d.  ;  public  lighting, 
2-40d.  ;  and  power,  lOSd.     The  accounts  were  agreed  to. 

Hacks  FY  —The  Electricity  Committee,  reporting  on  the  position 
of  the  Council's  works  as  regards  the  possibility  ot  breakdowns 
due  to  fire  states  that  at  the  time  the  works  were  constructed 
every  precaution  known  at  the  time  to  prevent  or  minimise  the 
effects  of  a  fire  was  adopted.  The  switchboard  is  of  the  cellular 
type,  in  which  each  switch,  .vc,  is  placed  in  an  independent  fire- 
proof compartment.  Where  the  cables  come  together  under  the 
switchboard  special  precautions  have  been  taken.  The  cables  are 
all  lead-covered,  and  are  laid  on  roller  racks,  so  as  to  be  guarded 
from  injury.  There  are  no  joints  whatever  m  these  cables  and  the 
terminal  ends  are  placed  in  secure  positions,  where  a  short  circuit 
in  any  one  of  them  would  not  affect  anything  else  It  cannot  be 
certified  that  a  bum-out  would  be  impossible,  hut  the  Committee  is 
confident  that  it  wouM  be  most  improbable.  The  only  possible  im- 
provement here  would  be  to  substitute  armoured  cables.  In  the 
extension  works  which  have  recently  been  .lesigiied  combustible 
material  has  been  practically  eliminated,  and  the  plant  has  been  so 
arranged  that  each  generating  set  is  practically  an  independent 
source  of  supply.  The  switchboard  will  be  of  metal  brickwork 
concrete  and  porcelain  only,  the  cables  will  be  lead-sheathed  and 
copper-sheathS,  and  there  will  be  so  few  of  them  that  there  will  be 
no  two  cables  so  close  together  that  a  burn-out  on  one  would  aitect 
another  A  switchboard  fire,  or,  indeed,  any  sort  of  fare,  will  be 
impossible.  When  these  works  and  ring  mams  and  sub-stations 
are  completed.  Hackney  will  have  at  least  tw  o  entirely  independent 
sources  of  supply  under  one  management,  which  can  be  connected 
at  the  main  works  and  at  three  distinct  sub-stations  :  total  failure 
of  supply  due  to  fire  will  then  be  impossible. 

I-^LiNinoN  -At the  last  meeting  of  the  Borough  Council,  a  letter 
was  read  from  the  County  of  London  Electric  Supply  Co.,  suggest- 
ing that,  in  view  of  the  recent  fire  at  the  Council  s  electricity  station, 
it  mi.'ht  be  worth  the  Council's  while  to  agam  consider  as  to  the 
advisabilitv  ot  taking,  as  a  matter  of  insurance,  a  bulk  supply  from 
the  comnany's  mains,  and  offering  to  submit  a  more  favourable 
quotation  for  such  a  supply  than  that  submitted    on    a  former 

'''' Westminster. -The  Works  Committee  report  that  the  period 
during  which  the  City  Council  and  the  Westminster  Electricity 
Supply  Corporation.  Ltd  ,  are  empowered  to  review  the  contract 
betwe^-n  them  for  the  public  lighting  of  the  P"/*l^, f,  f :. ^J^^' 
Hanover  Square,  with  a  view  to  the  improvement  of  the  lighting 
expires  on  Jhe  17th  inst.  As  negotiations  for  such  improvement 
have  not  been  completed,  the  company  are  to  be  approached  with  a 
view  to  the  period  being  further  extended  for  six  months. 

I  vtham.— The  Council  on  ( )ctober  :lrd  passed  a  resolu- 
tion'kuthorising  application  to  the  B.  of  T.  for  provisional  powers 
to  supply  electricity  within  the  township. 

\orth  Berwick— At  a  meeting  of  the  T.C.  on  Friday 

last  a  letter  was  read  regarding  the  transfer  of  the  af^^*""^"* 
between  the  Council  and  Messrs.  Crompton  regarding  the 
supply  of  electric  lighting  to  the  burgh,  to  the  North  Berwick  and 
Di^trfct  Electric  Li|ht  and  Power  Co..  Ltd.  The  ConncU  approved 
of  the  transfer. 

Haeensbary  (Yorlis.).-Messrs.  Bnice  PfWe^- 1'^-^^« 

supplying  two  .500- KW.  three-phase  turbo-alternators  to  the  Black 
Dyke  MUls  CJohn  Foster  .*.  Sons).  These  will  be  dnven  by 
Ada^son-Rate'au  reducing  type  turbines  at  S,W0  B.P.M.,  and  will 
supply  -ttO-volt  .-.O-cycle  current  for  the  mills. 

Rochdale  —The  E.L.  Committee  has  agreed  that 
soecifications  be  prepared  and  tenders  invited  for  a  1,0Oii-kw.  three- 
phTi  steim  altekator,  with  the  necessary  foundations,  condensers 
pipework  kc.  and  that  plans  and  estimates  be  prepared  tor 
furthM  extensions  of  the  engine  and  boUer  houses,  together  with 
steam  alternator,  condensers,  pipe-work,  boilers,  coal  stores, elevators, 
a  so^t  U^  tonkand  other  necessary  plant,  with  a  view  to  making 
appli^tion%o  the  L.G.B.  for  sanction  to  borrow  the  necessary 
moneys. 

Rochford— By  21  votes  to  U  the  B.C.  has  rescinded 
the  recent  decision  to  have  the  workhouse  P'^j^^^/''  'jy  ^t^*! 
tricitr  on  the  ground  that  the  expenditure  t£,  000  for  he8t™g 
and  Hgh^ing)  is  excessive.  The  Board  has  appointed  a  CominUtee 
to  invfte  certain  firms  to  tender  for  the  heating  and  lighting 
work. 

Rovston  (near  Barnsley).-The  U.D.C.  has    under 

consideration  a  proposal  to  apply  to  the  B.  of  T.  for  a  prov.  order 
?or  ele  tric.ty  sum-ly.  It  i<  estimated  that  the  cost  of  converting 
he  sv»'em  of  i,".ing  would  be  about  £700.  Representatives  of 
he  c'oundl  recently  had  an  interview  with  -^^  -^"f --^^^  ^^ 
Yorkshire  Electric  Power  Co..  and  it  is  suggested  that  a  deP°t*t"» 
shoid  viit  some  township  already  Ughted  by  the  company  where 
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all  neceesnry  informatiun  uuuld  be  ubtaincd.  The  question  is  to 
uome  up  for  further  consideration  at  the  meeting  of  the  General 
I'urpoaeB  Com  ni  ittee. 

Riisllden. — Tlw   Ixushden  and    Dislrict  Kloctric  Siip].lv 

Co.,  Ltd,  has  been  formed,  with  a  capital  of  £'2'<  OilCl,  to  Hupply 
electricity,  under  a  prov.  order  obtained  by  .Me"Br8.  I'.  H.  Thornton, 
li.  Sampson  and  J.  Clark,  to  Uushden.  Iliu'ham  FerrerK  and  Irth- 
linjrborouirh.  The  company  hopts  to  K've  a  supply  of  current  liy 
next  summer. 

St.  Helen.s. — The  T.C.  bits  applied  to  the  B.  of  T.  for 
sanction  to  erect  overhead  lines  in  order  to  supply  electricity  to 
the  works  of  the  Hritish  Electoc  Detonator  Co.,  Ltd. 

St.   Paul's  Cray. — The    IJromley  K.D.C  has  consenteil 

to  the  Chislehurst  Electric  Supply  Co.,  Ltd.,  supplying  consunirra 
at  St.  Paul's  Cray. 

Seveiioaks,— .\t  a  mccl.injr  of  the  U. !».('.  on  OctulM  r  1st 

it  was  reported  that  Messrs.  Crompton  A:  Co.,  to  whom  the  Council 
proposes  to  transfer  its  E.L.  order,  bad  formed  a  company, 
and  were  com|iletin},'  neirotiations  for  land  for  the  Reneratint' 
station.  Theclerk  stated  that  he  hoi)ed  that  within  a  few  days  the 
whole  thinir  would  be  quite  ready  to  go  on. 

Sheflield. — Instructions  have  been  jjiven  tiie  city  engi- 
neer to  report  on  the  question  of  lighting  by  (rac  electricity  or 
otherwiEe  the  whole  of  the  bandstands  in  the  city,  together  with  an 
estimate  ol  the  cost.  It  has  been  decided  fo  light  the  rfconstructed 
baths  in  Corporation  Street  with  electricity. 

Sontil  Ifrica. — Somerset  Kast  ratepayeis  liave  polled  in 
favour  of  a  proposed  local  electric  lighting  scheme  which  is  to  cost 
£8,000. 

An  electric  lighting  scheme  for  Stellenbosch  prepared  by  I'rof. 
Bohle  has  been  adopted  by  the  municipality,  and  full  plans  and 
specifications  will  shortly  be  made  public.^7/r/7i.«//  uiul  Svnth 
Afrlaiii  Ej-p.'rt  (!(i:eri,-. 

The  Johannesburg  municipal  authorities  are  about  to  purchase 
a  large  supply  of  electricity  meters  for  new  services  which  are 
l)eing  undertaken. — Jiritix/i  uiul  Hmtli  African  tUport  (iu:ette. 

Statt'ord. — The  Electricity  Committee  has  decided  that 

application  be  made  to  the  L.G.B.  lor  sanction  to  borrow  the  tum 
of  £2."),00(i,  to  cover  the  anticipated  expenditure  on  the  installation 
of  mains  and  service  cables  during  the  next  few  years. 

Stoke-on-Trent.— The  L.C.l}.  has  deferred  considera- 
tion of  an  application  for  sanction  to  borrow  £l,00O  for  electric 
wirirg,  motors,  &o.,  for  the  new  Mining  and  Potteries  Institute, 
pending  the  receipt  of  further  particulars. 

Tunliridf^e    Wells.— The    T.t'.  has   received    from  the 

L.(;.B.  sanction  to  loans  of  £2,0(0  for  mains,  £2.50  for  sub-station 
pillars,  £:!U0  for  transformers,  and  £350  for  house  services. 

The  B.  of  T.  has  given  the  Council  permission  to  supply 
electricity  for  lighting  to  residences  at  Speldhurst. 

Torton  (Lanes.).— The  r.D.t".  is  inquiring  as  to  the 

cost  of  lighting  certain  additional  roads  in  its  jurisdiction. 

l'.S..4. — The  city  of  Chicago  has  contracted  for  1U,000 
street  arc  lamps  for  the  sanitary  district.  The  lamps  are  loampere 
flame  arcs,  and  burn  90  ta  100  hours  per  trim. 

I'ro^nay. — The  Congress  has  commenced  to  discuss  the 
Government  Bill  creating  a  monopoly  of  all  electric  light  and 
power  stations  in  the  country. 

Waketield. —  In  connection  with  the  electricity  depart- 
ment of  the  Corporation,  it  has  been  decided  that  application  be 
made  to  the  L.G.B.  lor  sanction  to  borrow  £:<,(IOO  for  mains,  £.">iio 
for  sub-stations,  and  £.500  for  transformers. 

Walnier.— Mr.  W.  T.  Pressland.  of  Westminster,  has 
informed  the  U.D.C.  that  he  intends  applying  to  the  B.  of  T.  for  a 
prov.  order  for  electric  lighting.  There  is  an  order  already  in 
force,  and  the  promoters  are  formulating  a  scheme. 

Watford.— The  U.D.C.   has  applied  to  the  R.D.C.  for 

consent  to  its  application  for  powers  to  supply  electricity  in  the 
rural  area  in  the  parishes  of  Watford  Rural  and  Sarratt.  The  R.D.C. 
has  decided  first  to  consult  the  Parish  Councils  affected. 

Wednesbury. — The  annual    report  of  the  Corporation's 

electric  light  undertaking  has  been  issued,  and  is  regarded  as  very 
favourable.  The  sales  of  electricity  show  a  total  increase  of 
216,56.s  units,  which  is  considered  satisfactory,  and  the  report  adds 
that  it  is  clear  that  the  output  will  soon  reach  1  000.000  units  sold. 
The  financial  results  are  given  subject  to  correction,  and  show  a  gross 
profit  on  trading  of  £2,486,  as  compared  with  ,t:2,14l  last  year,  the 
net  surplus  on  the  year's  working  being  £8.54.  as  compared  with 
£■583  in  the  previous  year.  The  amount  available  for  disposal  is 
£1,619,  as  against  £1,309.  The  gross  profit  has,  it  is  stated, 
increased  by  nearly  £350,  which  is  also  considered  satisfactory 

Woodbridg-e.- Mr.  E.  Charrington  has  approached  the 
TJ.D.C.  respecting  the  establiebment  of  electricity  works  by  a 
comi)any  formed  to  supply  small  towns  and  rural  districts 
with  electricity      He  has   informed  the  Council  that  the  company 


woulil  put  down  a  Huiall  station  in  the  town  if  the  i  uuii'il  would 
undertake  not  to  apply  for  a  prov.  order  for  21  years,  or  support 
any  other  company.  The  Council  has  referred  the  matter  to  a 
(/'oirimittee  for  consideration. 

Worksop.— The  U.D.C.  bus  received  from  the  L.G.B. 
sanction  to  loans  of  £2,921".  for  street  mains  and  services.  iMio  for 
meters,  and  £294  for  improved  street  lighting. 


TRAMWAY  and  RAILWAY  NOTES 


.trueiilina, —  In  \ie\v  of  the  fines  imposed  by  the  Pro- 
vince of  Buenos  Ay  res  on  Messrs.  Otto  Francke  .V  Co.,  concession- 
aires for  an  electric  railway  between  La  Plata  and  Buenos  Ayres, 
for  delay  in  commencing  the  work,  the  concessionaires  appealed 
against  the  decision.  The  Department  of  Engineers,  to  whom  the 
appeal  was  sent  for  report,  state  that  the  real  reason  why 
the  work  has  not  been  commenced  is  solely  that  the  necessary 
capital  has  not  been  obtained.  The  concessionaires  maintained 
that  the  delay  was  due  to  the  fact  that  they  conid  not  obtain  the 
plans  for  the  route  from  the  Government.— yiV-;™-  of  tho  liner 
J'hite. 

The  Parana  municipality  has  granted  a  concession  for  the  in- 
stallation of  an  electric  tramway  in  that  city. 

The  Electric  Light  Co.,  of  Pergamino.  has  applied  for  a  concession 
for  electric  tramways. 

Austnilia.— It  is  stated  that  the  decision  of  Mr.  C.  If. 
Meiz.  as  regards  the  tystem  of  electric,  traction  to  be  adopted  in 
the  case  of  the  Melbourne  Suburban  Railway  scheme,  is  in  favonr 
of  H.r.  direct  current,  with  1,,500  volts  on  the  trolley  wire. 

A  report  on  an  electric  tramway  svstem  to  connect  Port  Adelaide 
with  Adelaide  is  being  prepared  by  .Mr.  \V.  G.  T.  Goocman.  general 
manager  of  the  Tramways  Trust. 

Cliester-le-Street. — The  U.D.C.  recently  receixed  a  letter 

from  the  Gateshead  and  District  Electric  Tramways  Co.,  Ltd., 
stating  that  the  question  of  constructing  an  extension  of  it« 
system  from  Low  Fell  to  Chest  erle- Street  bad  been  considered,  but 
it  was  thought  the  prospective  tralfic  would  not  justify  the  out- 
lay. Instead,  it  bad  decided  to  run  a  regular  service  of  motor-cars 
between  the  centres. 

t'ontinenial  l\<ttfs,— krssiA. — The  Ounmereinl  ami 
J  11(1  Kxt rial  (lairttr  (St.  Petersburg)  s'ates  that  the  electrical  energy 
generated  for  working  the  .St.  Petersburg  municipal  tramways  i^ 
inadequate,  and  that  proposals  have  been  put  forward  for 
enlarging  the  central  electric  generating  station,  and  also  for 
increasing  the  number  of  tramcars  belonging  to  the  system.  The 
total  cost  is  estimated  at  about  £77,000. 

Crewe, — A  Conunittee  of  the  Corporation  has  bad  under 
consideration  a  preliminary  report  by  the  electrical  engineer  respect- 
ing railless  cars  and  motor-omnibuses,  and  has  resolved  that  the 
chairman  of  the  Committee  (Alderman  Briggs)  and  the  electrical 
engineer  be  authorised  to  visit  Leeds  and  Birmingham  as  early  as 
possible  and  insi>ect  the  motor-omnibuses  and  railless  cars  in 
operation  there. 

Ilanfermline. — In  connection  with    the  proposed  new 

roadway  between  Dunfermline  and  Rosyth,  there  is  a  suggestion 
to  have  a  double  line  of  tramways,  so  that  the  workmen  at  the 
Naval  Base  may  enjoy  the  advantages  of  Dunfermline's  Carnegie 
Trust  attractions.  The  matter  has  been  before  the  Town  Planning 
Committee. 

Eduiboru'h. — After  discussing  the  report  of  the  burgh 
engineer  regarding  new  tramway  routes,  the  Tramway  Committee 
of  the  T.C.  last  week  agreed  to  recommend  the  Council  to  apply 
for  Parliamentary  powers  to  run  motor-'buses  on  the  suggested 
routes.  At  one  time  it  seemed  possible  that  Edinburgh  would 
follow  the  example  of  Dundee  and  adopt  the  railless  traction 
system,  but  although  this  proposal  was  advocated  at  the  meeting, 
it  was  ultimately  decided  not  to  adopt  it,  there  being  a  feeling 
against  the  introduction  of  another  system  into  the  city. 

Eiland. — The  D.C.  has  decided  to  defer  the  question  of 
the  provision  of  tramways,  but  has  approved  of  the  calling  of 
a  ratepayers'  meeting  on  the  subject. 

(rllasgow, — At  the  last  meeting  of  the  T.C.'s  Committee 
on  Tramways,  the  general  manager  submitted  demand  notes  for  the 
municipal  assessments  for  the  current  year  on,  inter  olia,  the 
tramway  lines  in  the  city,  and  pointed  out  that  the  assess- 
ments had  been  imposed  on  the  full  valuation  of  the  said  lines, 
notwithstanding  that  it  had  been  decided  this  year  in  the  King's 
Bench  Division  of  the  English  Courts,  in  the  case  of  a  company 
who  worked  as  one  connected  system  a  tramway  and  a  light  rail- 
way, that  the  tramway  was  "  land  used  only  as  a  railway  con- 
structed under  the  powers  of  an  Act  ct  Parliament,  and  for 
aseetsment  purposes,  consequently,  liable  to  be  assessed  on  only 
one-fourth  of  the  valuation  of  the  lines.  An  amendment  was 
carried  that  an   appeal    be    made   to    the    Special  Committee  on 
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Objections  to  Assessments,  and.  if  necessary,  to  the  Sheriff,  against 
the  said  assessments  in  so  far  as  they  were  calculated  on  the  full 
valuation  of  the  lines. 

Halifax. — At  the  monthly  meeting  of  the  T.C.  on  the 
2nd  inst.,  Alderman  Morley  objected  to  the  agreements  by  the 
Tramways  Committee  with  various  local  authorities,  and  to  the 
extension  of  the  period  within  which  such  local  authorities  could 
require  the  tramways  now  or  hereafter  to  be  worked  by  the  Cor- 
poration within  their  districts.  He  considered  it  would  give  the 
Tramways  Committee  I'urti'  hlanelie -power  in  regard  to  tramway 
matters.  Alderman  Thomson  considered  the  terms  ot  the  resolu- 
tion were  too  widely  drawn,  and  he  proposed  the  addition  of  the 
words  "  subject  to  every  agreement  being  scheduled  to  tlie  Bill  pro- 
posed to  be  presented  to  Parliament  by  the  Corporation  during  next 
Session.'  The  Council  approved  of  the  additions  to  the  resolution. 
Mr.  Fawcett  then  moved  that  the  Tramways  and  Electricity  Com- 
mittee be  authorised  to  purchase  a  motor-omnibus  for  £SHO,  and 
that  the  chairman  be  empowered  to  give  an  order  later  for  two 
additional  motor-omnibuses  at  a  similar  price.  He  eaid  it  was  pro- 
posed to  establish  a  service  of  motor-buses  from  Halifax  to  Mount 
Tabor.  The  Committee  proposed  later  to  ascertain  whether  it 
would  be  justified  in  recommending  the  extension  of  the  tramways 
to  Stainland  and  Ripponden.  The  recommendation  of  the  Tram- 
ways Committee  was  approved. 

Horwich. — The  Council,  on  October  Srd,  received  an 
application  from  Bolton  T.C.  for  the  refunding  of  three-fourths  of 
the  district  rate  paid  on  the  tramlines  in  Horwich,  in  consequence 
of  the  Tottenham  decision.  The  Clerk  reported  that  the  Tottenham 
Council  was  appealing  to  the  House  of  Lord",  and  suggested  that 
the  matter  be  left  over  pending  the  result.  This  course  was 
resolved  upon. 

Hull. — .\t  the  meeting  of  the  Corporatinn  Tramways 
Committee,  on  the  Srd  inst.,  it  was  stated  that  the  tramway 
extensions  to  Spring  Bank  West  would  be  proceeded  with  after 
Hull  Fair,  and  would  be  followed  by  extensions  to  Hessle  Eoad  and 
Pickering  Park. 

Leeds. —  The  City  Council  last  week  decided  to  apply  for 
powers  for  tramway  extensions,  which  will  include  the  following 
routes  on  the  railless  system,  which  has  proved  very  satisfactory 
in  Leeds  :—GuiEeley  to  Otley.  riii  Menston  ;  Mtnston  to  llkley.  rhi 
Burley-in-Wharfedale  :  Farnley  to  Drigblington  ;  Rcdley  ttrminua 
to  Calverley  ;  Rodley  terminus  to  Farsley  and  Stanningley  :  York 
Road  terminus  to  Crossgates.  At  present  there  is  no  sign  of  active 
opposition  by  the  districts  concerned,  although  Ilklfy  and  Burley, 
pleasure  resorts,  have  expressed  a  preference  for  being  left  without 
a  service. 

It  is  understood  that  the  T/:imways  Ccramiltee  will  .shortly  give- 
consideration  to  the  question  of  introducing  id.  fares  on  the  tram- 
way system  in  the  residential  suburbs  of  Headingley.  ('hapeltown 
and  Roundhay,  which  are  at  present  f  xceptcd  from  the  privilege. 
The  i  mile  for  \d- system,  which  has  betn  in  oppration  in  other 
parts  of  Leeds  for  six  or  seven  years,  has  feived  the  purpose  of  a 
great  many  people  who  would  not  otherwise  have  used  the  cars,  and 
in  this  way  has  provided  an  additional  source  of  income  to  the 
Corporation. 

Lincoln. — At  the  City  Conncil  meeting  on  the  l.st  inst., 

the  chairman  of  the  Electricity  Committee  said  the  question  of 
tramway  accommodation  for  parts  of  the  city  not  now  served  was 
under  consideration.  Owing,  however,  to  the  cost  of  extending 
the  present  system,  the  Committee  was  inclined  to  favour  the 
introduction  of  railless  cars  or  petrol-driven  'buses. 

Little  Hultoil. — Negotiations  are  proceeding  between 
the  Little  Hulton  District  Council,  the  Farnworth  D.C.  and  the 
South  Lancashire  Tramways  Co  ,  with  the  object  of  laying  a  tram- 
way from  Walkden  to  Little  Hulton.  and  thence  to  Farnworth, 
making  a  seven  miles'  circular  route.  The  proposed  tramway 
would  connect  with  the  company's  existing  lines  at  Walkden  and 
Farnworth. 

Little  Lever. — The  Farnworth  and  Little  Lever  District 
Councils  are  asking  the  South  Lancashire  Tramways  Co.  to  extend 
its  tramways  to  Little  Lever. 

Llandaff. — It  has  been  decided  to  call  in  Mr.  .1.  B. 
Hamilton,  Leeds,  to  report  on  a  proposal  for  a  railless  traction 
service  between  Llandaff  and  Cardiff. 

London.— The  L.C.C.   has   applied  to  the  B.  of  T.  to 

sanction  experiments  with  petrol-electric  tramway  cars  on  the 
route  from  Woolwich  Free  Ferry  to  Abbey  Wood.  The  route  has 
been  electrified,  but  it  is  desired  to  test  the  new  cars  exhaustively. 

Kewt-astle-on-Tyne. — A  new  route  has  just  Iteeu  com- 
pleted, opening  up  the  thickly  populated  area  of  Shieldfield  and 
connecting  it  up  with  the  pleasure  resorts  of  Jesmofid.  The  line 
was  inspected  by  the  members  of  the  Tramways  Committee  and 
other  members  of  the  Corporation  on  the  3rd  inst.  Councillor.!.  H. 
Rodgers,  in  the  course  of  a  short  speech,  said  they  had  two  miles  of 
track  through  Shieldfield,  and  with  two  junctions,  one  a  double  one, 
the  total  cost  was  less  than  £14,000.  He  said  they  would  be 
calling  considerably  on  the  reserve  fund — which  now  amounted  to 
£104,670 — during  the  next  12  months.  The  new  electrical  equip- 
ment was  going  to  cost  £li5,80'i  and  there  was  need  for  30  more 
cars.       They   were   awkwardly   placed  in    Newcastle,   as    they   had 


about  80  cars  which  would  only  negotiate  three  routes,  and  they 
would  not  negotiate  the  new  route  to  Xewburn.  He  thought  the 
suggestion  of  the  manager  that  they  should  convert  30  of  the  old 
bogie  cars,  at  a  cost  of  £10,000  at  the  most,  was  a  good  one  :  it 
would  mean  a  saving  probably  of  £11,000.  The  lines  in  Grainger 
Street,  Shields  Road  and  Northumberland  Street  would  have  to  be 
relaid.  Altogether  he  estimated  the  cost  at  from  £45,000  to 
£50.000. 

Roj-ston  (near  Barnsley).— The  U.D.C.  has  received  a 

communication  from  the  Barnsley  Electric  Traction  Co.,  asking 
whether  the  Council  has  any  licensing  powers  in  respect  of  vehicles 
plying  for  hire  in  the  district.  It  is  stated  that  the  company  con- 
templates introducing  a  railless  traction  system. 

$:ilford. — The  Corporation  has  confiruK-d  a  projwsal 
authorising  the  laying  of  a  double  tramway  track  in  Radcliffe 
New  Road,  VVhitefield,  in  lieu  of  the  existing  single  track,  at  a  cost 
to  the  Corporation  of  £350. 

Tharae.s  Yallej  Electric  Railways.— The  clerk  to  the 

Teddington  Council  has  been  informed  by  ths  Central  London 
Railway  of  its  decision  to  apply  for  Parliamentary  powers  at  an 
early  date,  to  extend  the  railway  into  the  Lower  Thames  Valley. 
The  exact  route  proposed  is  not  yet  known. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Chile. — The  new  wireless  station  on  Jlocha  Island  has 

been  opened. — Rrriew  of  the  Hirer  Plate. 

Deferred  Telegrams. — The  system  of  deferred  telegrams 
in  plain  language  at  half  rates  has  been  adopted  by  Uruguay,  Argen- 
tina, the  Western  Telegraph  Co.  and  the  Central  and  South  American 
Co.,  in  connection  with  various  countries. 

Imperial    Wireless    Systeni. — The    debate   on    the 

Marconi  agreement  is  to  take  place  in  the  House  of  Commons  to- 
day. The  Postmaster-General  intends  to  move  that  a  Select  Com- 
mittee be  appointed  to  investigate  the  circumstances  conntited 
with  the  negotiation  and  completion  of  the  agreement,  and  to 
report  thereupon,  and  whether  the  agreement  is  desirable  and 
should  be  approved  ;  the  Committee  to  have  power  to  send  for 
persons,  pajiers  and  records. 

InternatioDal     Radiotelegraiiliic     Convention.  — 

The  text  of  the  Convention  of  Loudon,  together  wiih  the  detailed 
service  regulations  for  wireless  telegraphy  at  sea,  is  printed  in  full 
in  the  ,/uiir7ia!  Tili'i/nijilinjue  for  September  2.jth,  1912. 

Xew  Cables, — The  Telegraph  Construction  and  Main- 
tenance Co.  has  recently  completed  the  laying  of  a  cable  between 
Alexandria  and  Gibraltar,  providing  direct  communication  between 
Alexandria  and  the  head  office  of  the  Eastern  Telegraph  Co. 

The  German  South  American  Telegraph  Co.  has  begun  to  lay  the 
new  cable  between  Monrovia  (in  Liberia)  and  Togoland  and  the 
Cameroons,  to  provide  independent  communication  between  these 
Colonies  and  Germany. — Board  nf  Triiilf  .htnnini. 

IVew   Telephone   Relay. — The  E.T.Z.   reports  that  a 

telephone  relay  has  been  invented  by  Mr.  E  von  Lieben,  in  the 
construction  of  which  a  kathode-ray  tube  plays  an  essential  part. 

The  Ponlsen  System. — The  Federal  Telegraph  Co.,  of 
San  Francisco,  has  acquired  the  patent  rights  for  the  Poulsen 
system  of  wireless  telegraphy  in  the  United  States  and  their  depen- 
dencies, and  will  erect  a  large  number  of  stations.  It  is  claimed 
that  messages  can  be  transmitted  and  received  at  a  speed  of  400  words 
per  minute.  The  company  already  possesses  14  stations  on  the 
Pacific  Coast. — Jnurmd  'leleijraphiqiir. 

Is  is  reported  that  Mr.  A.  G.  Baxendale  has  resigned  his  appoint- 
ment as  manager  of  the  Pacific  Cable  Board  to  take  up  the 
management  of  the  Universal  Radio  Syndicate.  In  an  interview 
with  a  Mnrhiiig  Post  representative.  Mr.  Baxendale  expressed  his 
confidence  in  the  Poulsen  system.  He  believed  that  in  less  than 
a  year's  time  the  syndicate  would  be  able  to  give  the  public  a  tele- 
graphic service  to  Montreal  which  would  compete  iseriously  both 
in  speed  and  accuracy  with  the  existing  cable  service,  and,  while 
granting  a  rate  of  3d.  a  word  to  the  public  (as  compared  with  the 
Is.  at  present  in  force),  would  yield  a  fair  profit.  If  the  Govern- 
ment required  a  demonstration  of  long-distance  telegraphy  by  the 
Poulsen  system,  the  syndicate  would  be  prepared  to  give  one  across 
the  Atlantic  in  the  course  of  six  or  seven  months. 

The  Titanic  Memorial. — About  £40U  has  been  sub- 
scribed towards  the  memorial  which  is  to  be  provided  at  Godalming 
in  memory  of  Mr.  J.  G.  Phillips,  the  Marconi  operator  who  went 
down  with  the  Titaivc ;  a  further  £200  is  needed, 

London-Amsterdam  Tel'ephone;— Successful  experi- 
ments have  been  carried  out  by  the  Post  Office  in  telephoning  from 
London  to  Amsterdam  and  .\Tnheim. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aldersliot.— October  I.'")tli.  IJaluncer  and  switcligear 
for  the  t'.O.r.     See  "Oflicial  NotioeB"  October  1th. 

Australia. — Soith  Aistuama. — October  22nd.  Tele- 
phono  switchboard  at  Port  Adelaide,  tor  the  P.M.G.'s  Department. 
See  "Oflicial  Notices"  September  IHth. 

October  L'Sni. — li>0  common- battery  table  telephones,  for  the 
P.M  G.'s  Department.     See  "Ollicial  Notices"  September  13th. 

November  27lh. — IK  miles  paper-insulated  cable,  lOo.OOO  jointing 
sleeves,  also  switchboard  cable  (Scheduled  '.'IH).  Ollice  of  irijjh 
Commissioner  for  the  Commonwealth,  72,  Victoria  Street,  S.W. 

December  17th.  Three  sections  of  common  buttery  multiple 
svritchboard  and  other  equipment,  for  the  P.M,G.'8  Department. 
See  "  Official  Notices  "  to-day. 

Victoria.— October  22nd.  Fourteen  sections  of  common -battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  "Official 
Notices"  September  liith, 

October  22nd,  — 0')  37,000  carbon  filament  lamps,  and  (,)>') 
insulated  lead-covered  copper  cables,  for  the  Melbourne  City 
Council,     See  "  Official  Notices  "  October  I  th. 

November  12th.— Deputy  P.IM.G.,  Melbourne.  100  electrical 
refristers.     High  Commissioner's  Office  in  London. 

Novemlier  19th. — One  mercury  vapour  converter,  for  the  I'.M.G.  s 
Department.  See  "Offoiil  Notices"  to-day.  Also  two  batteries 
and  a  l-K.v,A.  single-phase  transformer,  ^igh  Commissioner  in 
London. 

Westkhn  Au.strai.ia. — November  .5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  223,  for  the  P.M.G.'s  department,  Perth. 
See  "Official  Notices  "  to-day. 

Offers  will  be  invited  shortly  for  the  supply  of  plant  required  in 
connection  with  the  electric  Hirhtinpr  of  Jamestown  (South  .\us- 
tralia).  Messrs,  Linoolne  .V  MacDoujrall,  Melbourne,  are  consulting 
engineers. —  Tenders  M.aml  K,  llerieir. 

Austria. — Viknna. — October  21th.  The  Austrian  State 
Railway  authorities  in  Vienna  are  inviting  tenders  for  an  installation 
of  electric  lighting  in  the  railway  workshops  and  material  stores  at 
Gmnrden. 

Barrow-in-Funiess.— Octolier  2'.)th.  Electrical  and 
8t«ani  plant,  .Vc,  in  connection  with  the  electricity  works  exten- 
sions, for  the  Corporation.     See  "Official  Notices  '  to-day. 

Bradford.— Octolier  liitii.  The  tramways  department 
are  inviting  tenders  for  miscellaneous  stores  during  the  year  ending 
December  31st,  1913.  Specifications,  kc ,  from  Tramway  Offices, 
7,  Hall  Ings,  Bradford,  on  payment  of  £1  Is.,  returnable, 

Canada. — October  3 1st.     One  .'iOO-h.h.p.   I liesel  engine. 

alternator,  exciter,  switchboard,  tungsten  street  lighting  apparatus. 
Specification  will  shortly  be  available  at  Hoard  of  Trade  Commer- 
cial Intelligence  Department  in  London, 

France. — Dole. — October  2(;th.  Supply  and  installation 
of  a  transformer  and  an  electric  motor.  Particulars  from  the  Sous- 
Intendauce  MUitaire,  Ouartier  Bernard,  Dole  (.Jura'), 

Gillill<!:hani. — <  »ctobci-  22nd.  One  .^OO-ii.r.  Diesel  engine 
and  alternator,  for  the  Corporation.  See  "Official  Notices" 
October  4th. 

Great  Western  Railway. — October  l4th.    Stores  for  a 

year.    See  "Official  Notices  "  September  27th, 

Grinisbj. — October  2 1st.  Fine  slack  coal  for  a  year,  for 
the  Corporation  electricity  department,  Mr,  W.  A,  Vignoles, 
Borough  Electrical  Engineer. 

knottin^Iey. — October  12th.  HI,,  installation,  new 
picture  theatre.  Lunn  &  Kaye,  architects,  14,  .lohn  William  Street, 
HuddersfieUi. 

London. — October   l.-^tli. — 1;,000  steel   tires  for  driving 

wheels  and  .t.OOO  steel  tires  for  pony  wheels  for  electric  tramcars 
for  the  L.C.O,  for  a  period  of  12  months.  Chief  Officer,  L,C  C. 
Tramways,  r.2,  Finsbury  Pavement,  E.C. 

L,C.C, — October  l.'ith.  Installation  of  electric  lighting,  bells  and 
telephones  at  the  Highgate  Secondary  School,  St.  Pancras,  N.W. 
See  "Official  Notices"  October  4th. 

Maidstone. — October  17th.  Coal  for  a  year  for  the 
Corporation  electricity  works.  Borough  Electrical  Engineer,  Fair 
Meadow. 

Nottingham.— October  24tli.     The  Tramways  Committee 

is  inviting  tenders  for  ( I)  steel  tramway  poles  ;  (2")  malleable-iron 
pole  fittings  ;  (.3)  cast-iron  pole  fittings.  Specifications  and  forms 
of  tender  (21s.,  returnable)  from  Mr,  Arthur  Brown,  City  Engineer, 
Guildhall,  Nottingham. 

Rio   de   Janeiro. — Novemlter   llth.      Tenders  to  the 

Direotoira  Geral  de  Correios,  Telegraphos  e  lUuminacao,  Jlinisterio 
da  Viagio  e  Obras  Publicas,  Eio  de  Janeiro,  tor  the  construction 
and  working  of  an  overhead  or  underground  telephone  system 
designed  to  join  up  the  cities  of  Rio  de  Janeiro  and  Sao  Paulo, 
The  concession  will  be  for  not  more  than  35  years,  5,000  milreis 
(about  £335)  to  be  deposited  by  way  of  guarantee  with  the 
Brazilian  National  Treasury.  The  adjudication  will  be  decided  on 
the  percentage  of  royalty  on  gross  receipts  offered  by  the  tenderer 


to  the  Brazilian  <;overnment.  Local  representation  is  necessary. 
The  Iliaric,  containing  further  particulars,  may  b«  seen  at  the 
Commercial  Intelligence  Branch  of  the  B'oard  of  Trade, 
London.  E.C.--//iw/v/  of  Trude  Jmimul. 

Rochdale. — October  2:ird.  Steam  turbo-alternator, 
condensing  plant  and  pipework,  for  the  Corporation.  See  "  Official 
Notices  "  to-day, 

Rotlierliani. — Octotjer  ic.th.  One  1,00o-kw.  steam  turbo- 
alternator,  condensing  plant,  piping,  ii,T.  switchgear.  Ax.,  for  the 
Corporation.     .See  "  Official  Notices  '  October  4th. 

Spain. — October  2'.ith.  The  municipal  authorities  of 
Carballo  (province  of  Cornna)are  inviting  tenders  for  the  concession 
for  the  eltctric  lighting  of  the  town. 

The  municipal  authorities  of  Mundaca  (province  of  Vizcaya) 
have  just  invited  tenders  for  the  concession  for  the  elestric  lighting 
of  the  town. 

Tasmania. — The  Mount  l^yell  Mining  and  Railway  Co. 
are  in  the  market  for  the  supply  of  hydro-electric  power  plant  and 
motor-driven  centrifugal  plant  for  the  reduction  works  at  (Queens- 
town,  Tasmania.  Specifications,  tec.  (21s.)  from  the  London  office 
of  the  company  (Palraerston  House,  Old  Broad  Street,  E.C). 

Tonbrid^e. — Octf)l)er  2Hth.  One  100-kw.  Diesel  engine 
and  generator,  and  alterations  and  additions  to  switchboard,  for  the 
U.D.C,     See  "  Official  Notices  "  to-day. 

Watford. — <  )ctober  15th.  One  500-kw.  steam  alternator 
and  a  switchboard  machine  panel  for  the  U.D.C.  See  "  Official 
Notices  "  September  27th. 


CLOSED. 
Aberdeen. — The  Tramways  Committee,  after  considering 
tenders  for  six  double-deck  "P,A,V,E.'  cars,  recommended  the 
Council  to  accept  the  offer  of  the  British  Westinghouse  Electric  and 
Manufacturing  Co,  for  the  electrical  equipments.  In  regard  to  the 
car-bodies,  a  local  olter  (J.  T.  Clark  ,V;  Co.,  Ltd.)  was  £102  higher 
than  one  by  the  Brush  Electrical  Engineering  Co.  On  these  otters 
the  voting  was  equal,  and  it  was  decided  to  leave  the  matter  to  the 
Council  to  settle. 

Accrinffton. — The  Electricity  Sub-Committee  has  accepted 

the  following  tenders  : — 

British    Thomson-Houuton    Co.,  Ltd.— Suitchgear  (Clayton-le-Moors  sub. 

station),  £iS. 
Fori«nti.  Ltd.— Snitcbgcar  (Alliert  Mill  supply),  £U. 

.4ustralia. —  IToPKrorv  and  Bkclah,  Victoria. — The 

Reason  Manufacturing  Co.,  Ltd.,  has  received  from  these  two  towns 
their  contracts  for  electrolytic  meters. 

.Sydney, — According  to  lenders  ( M.  and  E.  Ileiie,w\  the  Conncil 
has  placed  orders  as  follows  :-- 

Fenanti,  Ltd.— lm.  electric  meters,  10,  35,  SO  and  ISO-amp-,  £1,965. 

Australian  fleneral  l-Mociric  Co,— s.f.  i-!ectric  meters,  6-amp.,  £213. 

H,I.  4  Helsby  Cables,  l.td.-Caliles,  £355. 

\V.  6.  \Vat*on  ot  Co..  Ltd.  — Iteason  niaximam  demand  indicators,  £619. 

Union  Mloctric  Co.  of  Australia,  Ltd.- "  Excello  "  arc  lamps,  £8111. 

MelisocRXE.— P.M.G.  :  — 
I.-R,,  G,-P.  A  T.  Works,  Co.,  Ltd.— l.OCO  earth-plates,  £842. 
Commonwealth  .Vrt  Pottery  Co. -6,200  porcelain  insulators,  £129. 
Holden  &  Lewis. — 650  cast-iron  covers  and  frames  for  manholes,  £2,112. 
Theodore  Zwickcr  A  Co.— 10  tons  sal-ammoniac  crystals,  £325, 
Siemens  Bros.  Dynamo  Works,  Ltd, — Voltmeters  and  other  instruments, 

Australian  Mir.inij  Stnndard. 

Blackburn. — 'I'he  T.C.  has  approved  of  a  contract  with 
the  Wigan  Coal  and  Iron  Co.  for  the  supply  of  steam  coal  for  the 
Electricity  Department. 

Blackpool. — The  Corporation  has  accepted  the  tender  of 
Messrs.  J.  W.  Fielding  vV  Co.  for  installing  an  intercommunication 
telephone  system  at  the  gas  works. 

The  Tramways  and  lOlectricity  Committee  has  accepted  the 
tender  of  Messrs.  Walter  Scott,  Ltd  '  Leeds  Steel  Works)  for  1 00  tons 
of  tram  rails. 

Bootle. —  I'lider  tlie  scheme  for  the  new  works,  the 
Corporation  has  decided  to  order  from  Messrs.  G.  .t  J.  Weir,  Ltd.,  a 
feed  pump,  at  £74  ;  from  the  Rees  Roturbo  Co.,  a  patent  rotary 
feed  pump,  at  £  142  ;  five  new  Hopkinson  main  steam  valves,  from 
Messrs,  Hopkinson  .t  Son,  Ltd.,  at  £94  :  and  from  Messrs.  Brown, 
Duncan  A:  Co.,  steelwork  for  turbine  foundations,  £105,  and  steel- 
work for  switchboard  gallery,  to  include  staircase,  £121. 

Tenders  for  the  supply  of  plant  have  been  accepted  by  the 
Corporation  as  follows  ; — 

British  Thomson-Houston  Co,— Supply  of  260-K\v.  rotary  and  ti-ansformer, 
£677;    high-tension  switchgear.   £249;    low-tension  switchgear,  £170; 
erection  of  high-tension  gear,  £27. 
British    Electric    Transformer    Co.— Supply    of    250-Kiv.    transformer    for 
existing  rotary,  £270. 

The  tender  of  the  Northern  Electrical  and  Ventilating  Co,,  Ltd., 
of  Liverpool,  for  the  maintenance  of  the  telephone  system  for  12 
months  has  been  accepted  by  the  Corporation  Hospital  Committee. 

Bradford. — The  Corporation  Tramways  Committee  has 
accepted  the  following  tenders  : — 

J.  Sagar  .^  Co.,  Ltd.— Wood-working  machinery  for  use  at  Thornbuiy  car 

works,  £262. 
Siemens  Bros.  Dynamo  Works,  Ltd.— Motors,   resistances   and   current 

breakers,  £5,389. 
Dick,  Kerr  &  Co.,  Ltd.— Controllers,  £1,152. 
Phcenix  Dynamo  Manufacturing  Co.,  Ltd.— 300-KW.  rotary  converter  at 

Thombury  sub-station,  £798. 

The  Corporation  has  placed  a  contract  for  an  electrical  installation 
at  Esholt  Hall  with  Messrs.  A.  Rid- way  K  Co.,  at  £166. 
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Bridlington. — The  T.C.  has  accepted  the  tender  of 
Messre.  Sidney  &  Co.  for  |  pea  slack  Haigh  Moor  Beanshaw  coal 
for  the  electricity  Works,  at  13s.  9d.  per  ton. 

Crojdon. — The  T.C.  has  received  the  following  tenders 

tor  a  lift  for  the  Town  Hall : — 

Easton  Lift  Co.  ^118 

Waygoods,  Ltd.  13.5 

Smith,  Major  &  Stevens       149 

Otis  Elevator  Co 213 

Dartford. — The    U.D.C.   has   accepted    the    tender    of 

Messrs.  E.  .1.  &  \V.  Goldsmith,  Ltd.,  for  2,400  tons  of  Aberpergwm 
anthracite  rubbly  culm  coal  for  the  electricity  works,  at  I.'is.  7d. 
per  ton. 

Germany, — The  Prussian  State  Railway  authorities  have 
lately  placed  an  order  with  Messrs.  Brown,  Boveri  &  Co.,  of 
Mannheim,  for  two  1,200-h.p.  electric  locomotives,  for  the  haulage 
of  goods  trains  on  the  Lauban-Konigszelt  railway. 

Gloucester, — The  T.C.  has  accepted  the  tender  of  Messrs. 
Wm.  ( 'ory  \  Son,  Ltd.,  for  rough  small  steam  coal  for  the  elec- 
tricity works,  at  10s.  8rl.  per  ton. 

Halifax, — The  fruardians  have  placed  an  order  for 
electrical  fittings  for  the  workhouse  and  hospital  for  six  months 
ending  March  Hist,  191.S,  with  Messrs.  S.  Hodgson  &  Co. 

Iluddersfield.' — For  installing  the  electric  light  at  the 
new  premises  of  the  West  Yorkshire  Bank,  Ltd.,  Market  Place,  the 
tender  of  Messrs.  Garton  t^  Son  has  been  accepted. 

Loudon, — Islix(;ton. — The  B.C.  has  accepted  the  tender 
of  Messrs.  Richardsons,  Westearth  &  Co.,  Ltd.,  at  £14,708,  for  a 
turbine  and  condenser  of  their  own  manufacture,  coupled  to  a 
Westinghouse  alternator. 

Hammersmith. — The  following  tenders  have  been  accepted  by 
the  B.C.  for  annual  supplies  of  coal  to  the  electricity  department : — 

Coi-y  Bros.  c>l  Co.— Notts.  Gedling.  12s.  5d.  per  ton. 

Harrison,  Tidswcll  A-  Co.— Notts.  Bedstone  main,  12s.  Sd.  per  ton. 

Myers,  Rose  &  Co.— Xotts.  Gedling,  123.  Id.  per  ton. 

Maidenhead, — The  T.C.  has  accepted  the  tender  of  Messrs. 
Tangyes,  Ltd.,  of  Birmingham,  for  a  motor  and  pump,  at  £.50. 

IVewcastle-on-Tyue, — The  City  Council  on  the  2iid  inst. 
sealed  a  contract  with  Messrs.  C.  A.  Parsons  iV  Co.  for  the  supply  of 
a  new  turbo-alternator,  at  £7,049. 

Aewport  (Illon,), — The  T.C.  has  accepted  the  following 
tenders  : — 

Babcock  &  Wilcox,  Ltd.— Boiler,  superlieater,  4c.,  il,630;  and  ash  con- 
veying plant,  bunkers.  &c  .  £690. 

Underfeed  Stoker  Co.,  Ltd.— Stoker,  £22?. 

Matthews  &  Yates,  Ltd. — Forced  and  induced  draught  plant.  £334. 

(!'oal  for  the  electricity  works.- James  &  Emmanuel,  Ltd.  (3,2B0  tons) ; 
Partridge,  Jones  &  Co.  (3,250  tons) ;  and  Stephenson,  Clarke  &  Co. 
(6,000  tons). 

Shipley, — The  U.D.C.  has  accepted  the  tender  of  the 
Western  Electric  Co.  lor  high-pressure  cables  subject  to  a  guarantee 
as  to  the  maintenance  for  five  years,  in  preference  to  a  lower  tender 
for  Continental  cable.  Tho  Council  has  also  accepted  the  tender 
of  Messrs.  Sutton  \  Co.  for  cable  ducts,  at  £64.5  ;  and  that  of  the 
General  Electric  Co.  for  machinery  for  Dockfield  Works,  at  £1,046. 

Sunderland, — The  T.C.  on  Wednesday  accepted  the 
following  tenders  recommended  by  the  Electricity  and  Lighting 
Committee  : — 

H.  E.  Pitt. — Air  shaft  for  Hylton  Road  generating  station, 

Cox-Walkers,  Ltd. — Regulator  for  turbine. 

Falkirk  Iron  Co. — Brackets  for  arc  lamp. 

Drake  &  Gorham. — Cast-iron  bases. 

Ferranti,  Ltd. — Meters. 

Torquay, — The  T.C.  has  accepted  the  tender  of  the 
British   Thomson-Houston   Co.,   Ltd.,   for  a  turbo-alternator,   kc, 

at  £5.458. 

Worthinj>'. — Acting  on  the  recomineiidatioii  of  the  Elec- 
tricity Committee,  the  T.C.  has  accepted  the  tender  of  Messrs.  E.  A. 
Greene  (London)  for  switchboard  extensions,  at  £85,  and  that  of 
the  Callender's  Cable  and  Construction  Co.,  Ltd.,  for  cable  work,  at 
£1.046.  The  following  were  the  other  tenders  received  :  — 
Switchboard  Extensions. 

Cox-Walkers,  Ltd ,  .        . .    .£00 

Switchgear  &  Cowans 101 

'  Cable  Work. 

Western  Electric  Co £1,106 

Johnson  &  Phillips,  Ltd 1,118 

British  Insulated  and  Helsbv  Cables,  Ltd 1,120 

W,  T,  Henley's  Telegraph  Works,  Ltd 1,121 

W.  T.  Glover*  Co.,  Ltd 1,126 

Siemens  Bros.  A  Co.,  Ltd 1,149 


FORTHCOMING  EVENTS. 


Institution  of   Pott   Office   Electrical   En|ineera    (Metropolitan  Centre). 

October  4th.  At  6  p  m.  AttheI.E.E.  Paper  on  "  Correct  Time 
P.  Myles  Hook. 

North  of  England  Institute  of  Minina  'nd  Mechanical  Engineers.— Haturdai 

12th.  At  2  p.m.  At  the  Wood  Memorial  Hall,  Nesvcastle.  Paper! 
Ignition  of  Coal  Gas  and  Methane  by  Momentary  Electric  Area, 
W.  M.  Thornton,  and  "Electrically-Driven  Winding  Engines 
Africa,"  by  Mr.  A.  W.  Brown. 


Monday, 
,"  by  Mr. 


,  October 
on  "The 
'  by  Prof, 
ifl  South 


Englneerlno  and  Machinery  Exhibition,— At  Olympia.     Daily  to  October  26th. 


NOTES, 


The  'Bus  and   the   Road  :   A  Hackney  Report,— 

Mr.  Norman  Scorgie,  the  borough  engineer,  in  a  report  to  the 
Works  and  General  Purposes  Committee  of  the  B.C..  deals  with 
the  extra  cost  of  maintenance  of  roads  within  the  borough  since 
the  advent  of  motor  traffic.  Dealing  with  seven  typical  wood- 
paved  roads,  constructed  between  1897  and  1903,  he  finds  that 
the  total  cost  of  maintenance  during  1906-9,  was  £2,')8  ;  1909-12, 
£3,141  ;  and  for  the  period  April  1st  to  August  31st,  1912,  £813. 
Statistics  bearing  on  five  roads  in  the  borough  show,  as  an  average 
of  two  days'  record,  that  the  'buses  varied  from  724  to  1,346  in  the 
period  8  a.m.  to  10  p.m..  and  other  mechanically-propelled  vehicles 
varied  similarly  from  270  to  .5011.  Eight  'bus  services  traverse  the 
borough,  and  four  have  termini  in  the  borough.  Mr.  Scorgie  says  that 
such  extensive  services,  coupled  with  the  other  traffic,  must  continue 
to  have  a  very  injurious  effect  on  the  roads;  in  nearly  every  case 
where  repairs  have  been  found  necessary  by  reason  of  sinkages,  it 
has  been  due  not  to  surface  wear,  but  to  disintegration  of  the 
concrete  foundations.  Considerable  extra  expenditure  was  incurred 
in  repairing  macadam  roads  in  the  same  way.  Mr.  Scorgie  deals  with 
the  question  of  the  accumulated  petrol  tax,  pointing  out  the  unfair 
treatment  of  the  London  Councils  in  its  appropriation.  He 
estimates  that  2,202,520  'bus-milesper  annum  are  run  in  the  borough, 
which  at  '3d.  per  "bus-mile  (equal  to  the  tax),  irepresents  £2,750  per 
annum,  derived  from  vehicles  there,  which  should  go  towards 
the  repair  of  roads  in  the  borough. 

Indentures  Cancelled, — Me.ssrs.  D.  Napier  &  Son, 
Ltd.,  of  Acton  Vale,  at  Acton  Petty  Sessions  on  October  4th, 
summoned  Mr.  R.  J.  Hammond,  of  Regent's  Park,  and  his  son, 
Ernest  R.  G.  Hammond,  the  first  named  as  the  person  liable  under 
an  indenture  of  apprenticeship  for  the  good  conduct  of  his  son, 
and  the  latter  as  the  party  with  whom  a  dispute  had  arisen. 

Mr.  Curtis  Bennett,  barrister,  remarking  that  the  summonses 
were  a  little  out  of  the  ordinary,  .said  that  the  Bench  could  order 
the  payment  of  damages,  or  rescind  the  contract  entered  into. 
The  indenture  was  executed  in  April,  1909,  the  father  being  bound 
for  the  good  behaviour  of  his  son,  who  undertook  diligently  to 
serve  the  complainants.  For  a  considerable  period  he  worked 
quite  well,  and  no  fault  could  be  found,  but  for  some  little  time 
now  he  had  neglected  his  work.  In  the  first  year  he  received  9s. 
a  week  of  54  hours,  and  in  the  fourth  16s.  It  was  also  open  to 
apprentices  to  increase  those  amounts  by  piecework.  From  July 
of  last  year  the  son  had  not  earned  Ifis.  a  week,  and  there  had 
been  a  loss  of  over  £14  on  his  work.  The  father  was  written  to, 
and  be  saw  Mr.  Schofield,  the  firm's  accountant,  and  subsequently, 
as  no  improvement  was  made,  it  was  decided  to  bring  the  case  to 
the  notice  of  the  Bench.  There  was  no  question  whatever  as  to 
the  son's  ability,  but  evidently  he  had  made  up  his  mind  to  do  as 
little  as  he  could. 

Evidence  was  then  called. 

Mr.  Schofield  said  that  on  the  average,  apprentices  could  earn  about 
40  per  cent,  extra  on  their  wages. 

Hammond,  jun.,  said  he  did  not  agree  with  this  statement. 

Mr.  Schofield  replied  that  some  did  earn  less  ;  that  was  about 
2  per  cent,  of  the  total  number  of  apprentices — over  200.  There 
was  no  other  apprentice  who  had  acted  like  Hammond. 

Wm.  Sugden,  demonstrator,  said  that  Hammond  took  a  long  time 
over  his  work  :  and  John  Rhodes,  foreman,  said  he  was  told  by 
defendant  that  he  did  not  intend  following  the  trade  when  his  time 
had  expired. 

Defendant  alleged  that  he  was  neglected,  and  had  to  pick  up 
what  he  could.     Certain  work  he  was  not  shown  how  to  do. 

Alderman  Geo.  Wright,  J.P.,  chairman  of  the  Bench,  said  that 
defendant's  conduct  had  been  very  bad  indeed.  He  had,  moreover, 
acted  very  foolishly  in  his  own  interests,  as  with  a  satisfactory 
record  from  a  firm  of  such  high  standing  as  Napier  A:  Son,  he  would 
have  been  able  to  get  a  job  anywhere.  The  indenture  would  be 
cancelled,  and  as  no  damages  were  asked  for,  the  summons  against 
the  father  would  be  dismissed. 

Lig;btnin<r  Conductors  for  Trees.— It  has   recently 

been  suggested  that  lightning  conductors  should  be  fitted  to  trees, 
if  not  to  all  those  of  timber  value,  at  least  to  those  which  by  their 
beauty  or  rarity  deserve  preservation.  The  conductor  should  consist 
of  a  simple  galvanised  iron,  or  preferably  copper,  wire  of  about 
i  in.  diameter,  carried  from  a  branch  in  the  npper  part  of  the  tree 
down  the  trunk,  and  after  encircling  the  latter  two  or  three  times, 
driven  into  the  ground.  Special  protection  would  thus,  it  is 
claimed,  be  given  to  the  trunk,  which  is  usually  the  seat  of  vital 
injury  ;  the  spiral  turns  allow  automatically  for  the  growth  of  the 
tree,  and  thus  the  conductor,  which  is  cheap  to  install,  requires 
negligible  maintenance.  We  may  point  out,  however,  that  the 
spiral  round  the  trunk  would  have  a  detrimental  efi'ect,  as  its 
inductance  would  compel  the  lightning  to  leave  the  wire.  A  better 
plan  would  be  to  bend  the  wire  in  a  ziz-zag  alongside  the  trunk. 
It  is  necessary  to  ensure  thoroughly  reliable  contact  between  the 
earth  and  the  lower  part  of  the  condtictor.  The  latter  should  be 
carried  away  from  buUdings  or  roads  and  should  terminate  in  a 
metal  plate  buried  in  damp  soil.  In  the  case  of  trees  near  buildings 
or  in  spots  frequented  by  man  or  animals,  a  larger  conductor  section 
is  desirable,  and  special  care  must  be  taken  to  ensure  permanently 
efficient  earthing.  It  should  be  remembered  that  the  most  severe 
storms  will  very  probably  occur  when  the  ground  is  parched  by  a 
previous  drought. 

iPonthtued  on  pngp  585.) 
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A    MODEL    FIRE-ALARM    STATION. 


A  KiitK-Ai.AitM  central  sLiitina  wliich  is  a  luoilel  of  construc:- 
tioii,  etHcifuiy  and  arcliil,ect,uial  beauty  has  been  installed  in 
Oakland,  California,  where  it  occupies  space  in  one  of  the 
lociil  parks.  The  building  itself  is  an  ornament  to  the  city, 
a  low,  one-story  edifice  with  a  deeji  basement,  of  a  severely 
classic  design.  It  is  built  of  a  creamy  I'lah  sandstone,  with 
metal  door's  and  window  frames,  concrete  roofs  and  flooi-s 
and  a  wain.scot  of  Vermont  marble.  Thus  it  will  lie 
observed  thai  it  is  fireproof,  and  tlierefore  the  city  is  not  in 
danger  of  being  left  without  protection  by  reason  of  a  con- 
flagration in  its  fire-alarm  department.  Formerly  this  was 
not  the  case,  for  the  system  was  installed  in  a  loft  over  an 
engine  house,  and  it  would  have  been  a  very  serious 
matter  for  the  city  if  that  wooden  building  had  happened  to 
catch  fire. 

.\n  interesting  fact  in  connection  with  the  equipment  of 
this  station  is  that  the  electrical  apparatus  was  installed  by 
the  Electrical  Department  of  Oakland,  under  the  supervision 


.\  roomy  and  well-lighted  workshop  occnpies  about  a  third 
of  the  main  Moor,  which  is  a  saving  of  both  money  and  time  to 
the  city,  and  in  the  case  of  emergency  repair  work,  is  invaluable. 


Batterie.-*  Installed  in  the  Basement. 


The  Oakland  Central  Fire-Alakm  Station. 


Here  may  be  found  the  equipment  of 
a  modern  machine  shop  with  shaping 
machines,  drill  presses,  lathes,  emery 
wheels  and  milling  machines,  and  the 
department  is  able  to  turn  out  such 
complex  devices  for  its  needs  as  auto- 
matic lighting  switclies,  police  bo.xes, 
fire  bo.xes,  tape  registers,  horse  releases, 
&c.,  witii  the  assurance  that  they  are 
properly  constructed. 

The  basement  is  occupied  by  the 
stoi'age  battery  which  is  mounted  on  a 
system  of  metal  racks.  Both  glass 
and  porcelain  insulation  is  provided. 
All  the  wiring  is  in  conduit,  including 
wires  from  battery  to  board,  and  shows 
only  at  the  battery  terminals.  The 
basement  floor  is  provided  with  trap 
doors  so  that  any  part  of  the  room  may 
be  reached  from  any  other  part  without 
cutting  the  floors  :  this  is  to  provide  for 
changes  in  the  conduit  system  which 
may  be  needed  in  future  years. 

The  large  and  attractive  main  room 
has  an  indirect  system  of  illumina- 
tion, the  last  word  in  electric  light- 
ing ;  and  as  the  walls,  ceiling  and 
Hoors  are  white  or   light   in   tone,    the 


of  the  city  electrician, 
George  R.  Babcock. 
This  was  not  only  a 
guarantee  that  the 
work  would  he  properly 
and  efficiently  done, 
but  it  resulted  in  a 
thorough  familiarity 
on  the  part  of  the 
depai'tment's  employes 
with  the  delicate  and 
intricate  mechanism, 
so  that  in  making 
future  changes  or 
repairs,  no  outside 
assistance  would  be 
required. 

With  the  population 
of  the  city  approaching 
the  200,000  mark,  and 
with  prospect  of  its. 
going  far  beyond  that, 
as  western  cities  have 
a  habit  of  expanding 
rapidly,  the  station  was 
designed  to  admit  of 
additions  and  changes 
existing  cable  systems. 


Receiving  and  Registering  Instruments,  Oakland  Fike-Ai.ak.m  Stj 


without   altering   the   building   or 


reflected    rays 
light  without  g 


diffused    and    softened,   giving    ample 
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In  this  room  arc  the  delicate  and  complicated  instruments 
for  receiving  and  registering  the  alarms.  The  tire  alarm 
equiiiment,  as  described  in  a  report  by  the  city  electrician, 
consists  of  four  12-circuit  main  line  storage  Imttery  slate- 
base  panels,  mounted  on  steel  frames,  and  so  wired  that  the 


Workshop,  0.\kland  FiKE-ALAiiii  Staiiun. 

office  may  be  operated  either  manually  or  automatically. 
"  When  automatically  operated,  two  repeaters  take  up  the 
alarm  from  the  tire  box  and  transmit  it  to  the  engine  houses 
through  gong  lines.  The  latter  are  connected  in  series 
through  eacli  repeater,  the  operating  table,_  the  manual 
transmitter  and  the  gong  panel  to  the  engine  houses. 

"  For  manual  operation  both 
the  box  and  the  gong  lines 
are  brought  to  the  relay  and 
tape  registering  table  shown 
in  the  illustration.  Here  the 
box  circuits  are  connected  to 
the  closed-circuit  tape  machines 
and    relays.      Blinker   lights 


-?i. 


time-registering  machine,  which  not  only  ,  punches  the 
number  of  the  alarm,  but  also  at  the  same  time  records  the 
time  of  sending  the  alarm  to  the  engine  houses.  When  the 
apparatus  is  to  be  operated  by  hand,  the  automatic  re- 
peaters are  switched  olf  and  the  gong  lines  are  operated 
either  through  the  manual  transmitter  or  the  keys  on  the  re- 
lay and  tape-register  table.  In  addition  to  the  regular  gong 
lines,  high  speed  tapper  lines  are  provided,  to  be  used  princi- 
pally for  reporting  engines  out  or  returned  to  service,  and 
they  arc  also  used  to  signal  tires.  A  two-dial,  four-plate 
manual  transmitter  with  which  both  gong  and  tapjier  lines 
are  connected,  gives  perfect  control  of  this  service.  Thus 
the  engine  bouses  may  be  signalled  by  the  repeater,  by  the 
keys  on  the  table,  or  by  the  manual  transmitter. 

"  The  use  of  the  tapper  lines  is  further  seen  in  tlie  opera- 
tion at  the  engine  houses.  The  alarm,  whether  sent  out 
automatically  or  manually,  is  there  received  first  on  the 
tapper  line  at  a  high  rate  of  speed  as  a  preliminary  warning 
and  registered  on  a  tape,  and  is  followed  closely  by  the  alarm 
on  the  gong  line  gi^■en  much  more  slowly.  Companies  that 
are  not  to  respond  to  an  alarm  signalled  by  the  tapper  shut  off 
the  gong  line,  and  all  the  subsidiary  apparatus,  so  that  the 
sleeping  men  and  the  horses  may  not  be  unnecessarily  dis- 
turbed, but  the  man  on  watch  stands  ready  to  get  a  possible 
second  or  third  alarm  that  then  must  sound  on  the  gong  and 
send  the  company  out." 

By  use  of  the  manual  system  it  is  possible  to  transmit  the 
alarms  rapidly  to  the  central  office  and  thence  to  the  engine 
houses,  keeping  the  lines  clear  for  following  calls,  which  in  a 
city  of  considerable  size  often  come  in  rapid  sequence. 

A  private  exchange  telephone  board  of  large  capacity  is 
also  in   operation  to  handle  the  alarms  sent    in  by  'phone, 
and  this  is  connected  with  the  lines  of  both  the  local  com- 
panies.    It  is  equipped   with  red  lamps  which  flash  out  to 
■■s,    call  the  operator's  attention. 

The  cables  and  wires  are  placed  underground 
to  a  great  extent  as  this  diminishes  the  risk  of 
accidents  and  deterioration  by  exposure  to  rough 
weather,  which  might  interfere  with  efficient  service. 
The  cable  in  use  is  lead-armoured,  saturated  core 
with  from  six  to  180 
conductors  each,  and  when 
the  system  is  completed 
more  than  1)5,000  ft.  of 
such  cahle  will  be  installed. 
Many  other  details 
might  be  described  to 
indicate  the  scientific  and 
modern  construction 
station,    which 


A  Large  Oerlikon  Direct-Current  Generator  for  ELECTRO-CnEiMicAL  Work  (page  581). 


are  provided  to  flash  their  warning  to  the  ojierator  should 
his  attention  be  distracted  from  any  cause,  and  a  telegraph 
key  permits  him  to  signal  on  the  box  lines  whenever  that 
becomes  necessary.  The  gong  lines  are  also  connected  with 
keys  on  this  table.  One  line  passes  through  a  master  tape  and 


seems  to  have  been  planned  with  unusual  forethought  and 
skill,  and  which  is  remarkable  not  only  in  being  adequate 
for  the  present  needs  but  for  the  ease  with  which  its  capacity 
may  be  increased  to  meet  the  expansion  of  the  rapidly 
growing  city. 
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LARGE       DIRECT-CURRENT      GENERATORS 
FOR    ELECTROCHEMICAL    PURPOSES. 


[in'    (MR    lIlOliM.V    COIUtKSl'ONDKNT.] 

'I'liK  a(lviintii<,'eons  results  obtained  in  connection  with  tiieir 
iimchiiiery  iniluced  the  Aliiniininm  Industrie,  litd.,  of  Xeu- 
liiiuscn,  to  entrust  the  OerliUon  Miiohine  Works  with  tlie 
construction  of  two  larfje  direct-currrnt  i,'tiieiators  intended 
for  an  extension  of  their  works  at  ( 'hippis  (\'alais).  'I'hese 
nuichincs,  iiy  llicir  output,  speed  and  dimensions,  are  amoni; 
tlie  most  renuirkdbie  direct  -  current  generators  ever 
constructed. 

The  three  s^enerators  were  designed  to  meet  the  following 
rei|uirements:— 

Normal  output,  2,(!."iO  kw.  ;  power  consumption  with 
normal  operation,  3,H.'')0  ii.P.  ;  output,  7, MOO  amperes  at 
;i  10  volts,  and  :W0  u.i'.M. 

The  a]ieed  was  determined  by  the  water  head  existing  at 
the  place  ol'  installation  :  tlu^  generators  were  further  to 
comply  with  the  following  conditions  : — 

1.  A  permanent  overload  capacity  of  ;^,()0i)  kw. 

2_  An  overload  capacity  of  l'.">  per  cent,  during  two  hours. 


the  high  position  of  the  shaft ;  a  ladder  spanning  the 
collector  and  insulated  from  the  iron  frame  of  the  machine 
also  makes  the  upper  part  of  the  collectf)r  readily  accessible. 
Current  is  collected  by  carbon  brushes  which,  like  the  brush- 
holders,  arc,  even  during  operation,  readily  exchangeable 
separately  and  independently  of  one  another. 

The  generators  are  designed  with  shunt  windings  for 
self-excitation,  and  have  revereing  poles  excited  by  the  main 
current.  Commutation  is.  of  coui-se,  effected  without 
sparking  at  all  pressures  and  loads,  without  any  shifting  of 
the  brushes. 


ENGLISH   GAS-ENGINE   PLANT  FOR  JAPAN. 


So.MK  lime  :i'40  the  liillcshall  Co.,  of  Oakengates,  builders 
of  the  well-known  Nuremberg  gas  engine  in  this  country, 
secured  an  imjiortant  contract  to  supply  the  Japanese 
Goverinnent  with  four  l,.'j()0-KW.  engines  of  this  type, 
which  are  coupled  to  Dick,  Kerr  alternators,  and  supplied 
witli  gas  from  Mond  producc^r  i)lant  made  by  the  Power  Gas 
Corporation. 

This  plant  is  installed  in  a  power  station  at  Kamata,  and 


Lakge  Gas-Engines  under  Constkuction  in  tui,  Snues  oi-  the  Lii.leshall  Co. 


of  which  10  per  cent,  corresponds  to  the  pressure  and  l.">  per 
cent,  to  the  current. 

3.  An  overload  capacity  of  50  {ler  cent,  during  half  an 
hour,  10  to  15  per  cent,  corresponding  to  the  pressure  and 
10  to  ;'!5  per  cent,  to  the  current. 

4.  An  increase  in  the  speed  to  1-s  times  its  normal  value 
(."ilo  R.i'.:\i.),  the  strain  on  the  material  not  exceeding  half 
the  elastic  limit. 

•>.  A  guaranteed  efficiency  of  lU'a  per  cent,  and  ',t3  per 
cent.,  as  determined  from  measurements  of  the  various  losses, 
at  full  and  half  load  respectively. 

The  maximum  increase  in  temperature  on  full  load,  with 
day  and  night  operation,  was  fixed  at  45"^  C. 

Actual  tests  have  shown  all  these  recjuirements  to  be  com- 
plied with.  These  machines  seem  to  be  not  only  the  first 
ever  designed  for  the  relatively  high  speed  of  .'iOO  k.p.ji., 
with  the  outputs  and  current  stated,  but  the  largest,  as  far 
as  their  output  is  concerned,  of  any  machines  so  far  con- 
structed for  electrochemical  purposes.  This  is  the  more 
remarkable  seeing  that  the  current  is  collected  from  a  single 
commutator. 

Easy  access  from  all  sides,  especially  to  the  lower  part  of 
the  commutator  and  the  corresponding  brushes,  is  ensured  by 


will  generate  energy  at  11,000  volts  and  25  cycles  for  use  on 
the  electric  raUway  between  Tokio  and  Yokohama.  :  - ..' 

The  gas  engines  are  of  the  tandem  double-acting' tyj)e, 
with  cylindi'rs  i7\  in.  in  diameter  and  51.5^  in.  stroke.  The 
engines  will  run  at  04  r.i'.-M.,  and  each  will  develop  about 
i',loO  B.H.P..  which  is  slightly  under  their  japrmal  racing  of 
2,400  K.H.i'.  at  100  R.P.Ji. 

The  total  weight  of  each  engine  and  fly-wheel  is  400  tons, 
the  fly-wheel  with  magnet  poles  weighing  100  tons. 

Each  cylinder  weighs  about  25  tons  and  the  bed-plate 
55  tons,  the  latter  being  made  in  two  parts  for  the  sake  of 
transport  from  the  coast  to  the  place  of  delivery. 

The  cylinders  are  of  cast-iron  and  of  symmetrical  shape, 
thus  lessening  the  risk  of  unequal  stresses  in  the  castings. 
Large  cooling  water  spaces  are  provided,  and  are  arranged  so 
that  the  coldest  water  flows  past  the  hottest  part  of  the 
cylinder.  The  iidet  valves  are  above  and  the  exhaust  valves 
below  the  cylinders,  the  exhaust  valve  chests  and  cylinder 
covers  being  water-cooled,  while  the  latter  can  be  removed 
independently  for  internal  inspection  of  the  cylinders  or 
valves. 

The  pistons  are  water-cooled  through  hollow  crucible  steel 
piston  rods,  pistons  and  rods  being  carried  by  three  cross- 
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heads  which  take  the  wear  off  the  cylinders,  &c.  The 
glands  are  fitted  with  floating-  metallic  packing  and  lubricated 
by  means  of  oU  presses. 

The  valve  gear  is  very  simple,  one  eccentric  operating 
each  set  of  inlet,  mixing  and  exhaust  valves  at  each  end  of 
the  cylinder.  whUe  the  inlet  valve  is  controlled  by  the 
governor,  giving  both  varying  quantity  and  quality  of  gas. 

Forced  lubrication  of  all  outside  jiarts  is  provided,  and 
low-tension  accumulator  ignition,  while  the  engines  are 
started  with  compressed  air. 

The  fly-wheels  are  specially  buUt  with  a  soft  steel  ring 
cast  into  the  rim  for  electrical  reasons,  to  take  the  magnetic 
flux  between  the  poles.      Each  engine  draws  its  gas  ftOttl  a 


Our  various  views  show  the  engines  in  course  of  con- 
struction at  the  Lilleshall  Co.'s  Works,  and  give  some  idea 
of  the  massive  proportions  attained.  We  are  indebted  to  the 
above  company  for  enabling  us  to  give  this  short  description 
of  the  plant. 


Large  Gas  Esgike  in  CorR.<E  of  Eeectiox. 

large  receiver  coupled  to  the  principal  gas  main,  while  it 
also  exhausts  through  a  tubular  boiler  which  provides  steam 
for  working  the  producer  plant. 

At  one  end  of  the  station  certain  auxiliaries  are  provided, 
these  including  four  electrically-driven  pumps  for  cylinder 
cooling  water,  two  similar  pumps  for  piston  cooluig  water — 
the  latter  being  supphed  at  higher  pressure  than  the  former, 
owing  to  the  acceleration  forces  in  that  case — also  two  motor- 


RAILLESS    ELECTRIC    TRACTION    IN 
DUNDEE. 

DuxDEE  was  one  of  the  tirst  cities  to  investigate  the  possi- 
bilities of  railless  electric  traction.  The  Town  Council  sent 
a  deputation  to  the  Continent  to  investi- 
gate the  working  of  the  system,  and  for 
the  past  three  or  four  years  it  has  been 
under  consideration,  finally  taking 
definite  form  with  the  opening  of 
Clepington  Road  route. 

Dundee  has  secured  the  distinction  of 
being  the  first  city  north  of  the  Border 
to  adopt  the  system.  Leeds  and  Bradford 
having  forestalled  it  in  the  South. 

Col.  von  Donop  inspected  the  route 
on  September    3rd  ;    after  commenting 
favourably  on  the  whole  equipment,  the 
Colonel  remarked  that  this  was  the  first 
occasion  on  which  he  had  been  called 
upon  to  inspect  a  railless  trolley  system. 
ilr.  A.  P.  Trotter,  of  the  B.U.f..  accom- 
panied by  Mr.  H.  Richardson,  the  city 
electrical  engineer,  inspected  the  overhead 
equipment,   and   the  route  was  opened 
for  general    traffic  on    the    5th.      The 
smooth  running  and  comfort  of  the  cars 
have   secured  their  present  and  future 
success.     Clepington    Road,    where   the 
system    has   been    installed,  is    a   very 
important  district  in  the  north  of  the  town,  joining  up  the 
Fairmuir  and  Forfar  Road  tramway  sections  ;    the  length  of 
route  is  2.110  yards,  and.  with  the  exception  of  one  or  two 
sudden  bends,  the  road  is  fairly  straight. 

The  CorjK>ration  Electricity  Department  erected  the  over- 


Railless  Electric  Traction  in  Dundee  :    View  of  Cars  aj.d  Overhead  Consieuciios. 


driven  air  compressors  supplying  air  at  3(»0  lb.  pressure  tc  an 
air  receiver  near  each  engine,  for  starting.  The  engine  room 
is  spanned  by  an  electrically-driven  40-ton  travelluig  crane. 

The  engines  operate  in  conjunction  with  an  ammonia 
recovery  plant,  and  the  sale  of  the  ammonia  sulphate  will 
nearly  cover  the  cost  of  the  coal  burned. 

The  engines  are  undoubtedly  much  larger  than  anything 
yet  made  in  this  country,  especially  when  it  is  considered 
that  the  whole  power  passes  through  one  crank. 


head  equipment,  which  is  carried  out  on  the  span-wire 
system,  two  sets  of  positive  and  negative  wires  running  the 
whole  length  of  the  route. 

The  00  gauge  grooved  trolley  wires  are  held  in  position 
by  mechanical  ears,  and  line  hangers  of  the  twin  straight 
gun-metal  type  are  used,  while  for  curves,  single  and  double 
puU-ofFs  are  fitted. 

The  span  wu-es  are  held  in  position  by  Brooklyn  strains 
attached  to  straps  on  the  poles.     Finials  are  the  only  orna- 
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iiients  on  the  latter,  bases  and  collars  having  been  omitted. 
In  somo  parts  of  the  rente,  rosettes  are  attached  to  suitable 
liiiildings  to  secnre  the  spun  wires. 

The  average  distance  between  the  iioles  is  lor.  ft.  Where 
telejihonc  wires  cross  the  roud,  <^\\avi]  wires  have  been  erected. 
At  three  jioinLs  on  the  route  section  boxes  have  been  placed, 
each  fitted  with  positive  and  nesi;ative  switches,  and  a 
lightning  arrester  on  the  line  wire. 

The  two  cars  at  present  running  were  supplied  by  the 
K.E.T.  Construction  Co.,  London,  and  they  are  designed  to 
carry  2s  p;issengers.  The  entrance  to  the  cars  is  at  the 
back  on  the  near  side,  and  glass  scrreens  are  fitted  to  both 
ends,  to  proteit  the  driver  and  conductor  during  stormy 
weather. 

The  chassis  were  constructed  by  Messrs.  Milne,  Voss  &  Co., 
Hirkeiihcad,  and  the  electrical  etjuipnieut,  consisting  of  two 
:i(i-ii.i'.  series  motors,  a  special  controller  made  for  this  class 
of  traction,  and  the  usual  circuit-breakers,  was  all  supplied 
by  Messrs.  Siemens  Bros.,  Ltd.  The  motors  are  (-onnected 
to  a  countershaft  by  worm  gearing,  and  from  the  counter- 
shaft there  is  a  chain  drive  to  the  rear  wheels. 

Two  brakes  are  fitted,  one  a  foot  brake  which  acts  on  the 
countershaft,  the  other  a  hand  brake  fitted  on  the  hubs  of 
the  back  wheels. 

The  time  occupied  on  the  journey  is  six  minutes,  at  an 
average  speed  of  1 1  miles  per  hour. 

To  enable  the  cars  to  travel  on  the  ordinary  tramway 
track,  one  of  the  trolley  arras  is  held  from  the  overhead 
wires  by  a  bracket,  and  a  trailer,  whicli  is  used  to  connect 
the  return  wire  to  the  rail,  is  lowered  from  the  conductor's 
platform.  The  trailer  is  furnished  with  a  small  wheel  which 
fits  into  the  groove  of  the  rail,  and  two  massive  copjier 
blocks  are  provided  to  ensure  proper  contact. 

Our  views  show  the  general  appearance  of  the  cars,  and 
c  nrves  on  the  overhead  equipment. 


THE    ENGINEERING    EXHIBITION    AT 
OLYMPIA. 


Thkrk  is  now  running  at  (llympia  a  very  large  engineering 
and  machinery  exhibition,  which,  while  it  only  here  and 
there  directly  represents  electrical  manufacturing,  is 
undoubtedly  worthy  of  a  \isit  from  all  of  our  readers  who 
can  spare  the  time.  It  will  appeal  particularly  to  technical 
men  who  desire  to  keep  themselves  posted  with  regard  to  the 
latest  progress  in  machine  tools  and  some  other  departments 
of  engineering,  and  we  have  no  doubt  it  will  attract  many 
buyers,  both  home  and  foreign,  between  now  and  ( )ctober 
I'lith — the  closing  date.  One  of  the  outstanding  features  of 
the  Exhibition  is  the  very  practical  illustration  that  it 
affords  of  the  advantages  of  co-operative  effort  among 
exhibitors  in  securing  an  effective  worl^ing  demonstration. 
This  result  has  been  secured  by  the  display  being  organised 
by  the  Machine  Tool  and  Engineering  Association,  with 
Messrs.  C.  H.  Luke  and  F.  W.  Bridges  as  organising 
managers.  It  is  claimed  by  these  gentlemen  that  the 
collection  of  machine  tools  represents  "  the  finest  specialised 
machinery  display  ever  held  in  this  country."  Whether 
that  be  so  or  no,  it  is  a  fact  that  a  \ery  large  portion  of  the 
building  is  occupied  by  machine  tools  of  all  makes  and  types 
which  are  exhibited  performing  their  manifold  operations,  the 
machines  being  representative  of  the  latest  stages  of  develop- 
ment of  design.  In  addition  to  these,  there  is  a  whole  host  of 
mechanical  engineering,  and  some  electrical  and  general 
exhibits,  the  numlier  of  exhibitors  all  told  being  about  250. 
The  prospec^t  from  the  gallery  is  certainly  more  pleasing 
than  we  have  observed  at  some  other  exhibitions  in  the  same 
building,  for  in  the  main  area  there  is  a  notable  absence  of 
built-up  offices  and  high  partitions.  Although  tlie  number  of 
purely  electrical  exhibits  is  naturally  very  small — the  electrical 
trade  had  its  own  big  effort  last  year,  and  few  of  our  firms  were 
.  ready  for  another  at  the  same  place  so  soon — electricity  plays 
so  essential  a  part  in  connection  with  modern  machine-tool 
engineering,  that  it  is  not  surprising  to  find  the  electric 
motor  rendering  unfailing  service  here,  there  and  everywhere. 


In  order  to  give  a  better  idea  of  the  extent  to  which  the 
machinery  is  electrically  driven,  we  may  mention  that  the 
British  ThoniHon-Houston  ('o.,  Lt<l.,  of  Kugby,  alone  have 
supplied  to  exhibitors  no  less  than  H.')  of  tbeir  motors  and 
control  panels  for  driving  machine  tools,  some  of  which  are 
being  operated  by  silent  "  Fabroil  "  pinions,  where  absence 
of  noise  is  a  consideration.  These  pinions  are  self -lubricat- 
ing and  impervious  to  oil  or  water,  and  are  stated  to  be  un- 
affected by  rats  or  other  vermin.  The  following  is  a  list 
of  the  films  at  whose  stands  these  motors  can  be  seen  by  the 
visitor  : — 

AUdays  X;  Onions  ;  Archdale  X:  Co.  ;  Bailey  X:  Co. ;  Colchester 
Lathe  f'o.  ;  Consolidated  Pneumatic  Tool  Co.  ;  Darling  .v  Sellers, 
Ltd.  ;  HofTmann  Manufacturincr  Co.  :  Smith  *;  Coventry  ;  H.  W. 
Ward  X  Co.  ;  Ilolbrook  \  Sons  ;  S.  N.  Urayshaw  ;  M.  Rossell  A;  Co.  ; 
llumpape,  Thompson  x  Hardy  :  Hnrton,  Griffiths  vV  Co.  ;  The 
Judson-Jackt^on  Co.  ;  Harper,  Sons,  X;  Hean  ;  Coventry  Chain  Co.  ; 
Denhari  Engineering  Co.  :  Frederick  Pollard  X  Co.,  Ltd.  ;  Cam- 
bridge Scientific  Instrument  Co.  :  Wadkin  A:  Co.  ;  J.  W.  liarnea  ; 
A.  Herbert,  Ltd.  i  Parkinson  X  Sons;  Schuchardt  X  Schutte  ; 
Dickinson  Machine  Tool  Co.  ;  Uedman  X  Sun  ;  TimbrcU  vV.  Wright ; 
.lones,  Pollard  x  Shipman,  Ltd.  ;  Charles  Churchill  &  Co.  i  Osborne 
and  Co.  ;  G.  llichards  X  Co.  ;  (;.  H.  Alexander  ;  Theodore  Butler, 
Ltd.:  E.  (i.  WrJKley  .^  Co.  ;  Armfield  >'^  Co.  ;  Mayer  A:  Schmidt ; 
The  Carborundum  Co.,  Ltd.  ;  ISroom  »;  Wade,  Ltd.  ;  The  Tormo 
Manufacturing  Co.  :  The  United  Machine  Tool  Works. 

There  are  several  excellent  exhibits  of  electrical  instru- 
ments, to  which  we  shall  refer  later,  and  here  and  there  one 
conies  across  a  stjind  with  electric  light  fittings  or  lifting 
magnets  and  electromagnetic  chucks,  forced-draught  and 
superheater  plant,  steam  fittings,  CO,  recorders,  friction 
clutches,  small  electric  generators,  water  softeners,  turbine 
l)hint,  power  hamnicre,  castings,  an  electro-galvanising 
process,  engine  and  other  oils,  pumping  machinery,  o-xy- 
acetylene  welding  ap])aratus,  and  a  great  variety  of  engineer- 
ing supplies  and  stores. 

At  the  opening  ceremofiy,  which  was  performed  on  the 
afternoon  of  October  :!rd.  Earl  Selborne,  in  his  speech, 
made  reference  to  the  great  importance  of  the  prospective 
foreign  markets  to  the  British  engineering  manufacturer 
and  to  the  necessity  for  nursing  them  :  the  competition  of 
foreign  firms,  and  the  need  to  meet  that  competition  by 
co-operation  and  efficient  organisation  on  the  part  of 
British  firms  in  order  to  ensure  the  world  knowing  the 
truth  about  our  abilities.  Earl  Selborne  was  followed  by 
Mr.  .1.  M.  Fiobertson,  M.F..  of  the  Board  of  Trade,  who 
also  dwelt  upon  the  importance  of  rival  firms  in  a  par- 
ticular trade  co-operating  in  order  to  secure  proper  repre- 
sentation at  international  exhibitions. 


BoNECoDET  SuBi'ACE  CoiiBUSTlOK,  LTD.,  (Parliament  Mansions, 
Victoria  Street,  London,  S.W.). — One  of  the  most  interesting 
exhibits  is  that  of  the  systpm  of  heating  with  gas  developed 
by  Prof.  Bone  and  Mr.  JlcCourt,  which  has  already  been 
described  in  our  pages.  Some  examples  of  furnaces  and  stoves 
fired  on  this  system  are  shown,  and  in  the  yard  is  a  gas-fired  boiler 
supplying  steam  to  several  of  the  exhibitors.  The  boiler  is  designed 
to  evaporate  ."i50  lb.  of  water  per  hour  at  120  lb.  pressure,  and  is 
supplied  with  gas  and  air  by  Sturtevant  fans  at  a  pressure  of  about 
18  in.  of  water.  The  water  level  is  controlled  by  a  Crosby  automatic 
feed  regulator.  The  tubes  of  this  boiler  are  about  3  in.  in  diameter, 
and  are  filled  with  small  lumps  of  refractory  material,  which 
batHe  the  gases  and  ensure  that  they  shall  impart  their  heat  to  the 
boiler,  the  gross  efficiency  of  which  is  stated  to  be  no  less  than 
95  per  cent.,  and  the  net  efficiency,  after  aUowine  for  the  driving  of 
the  fans.  92  per  cent.,  without  an  economiser.  Most  of  the  transfer 
of  heat  takes  place  in  the  zone  of  active  combustion  at  the  front  end 
of  the  tubes,  and  the  result  is  an  energetic  longitudinal  circulation 
of  the  water  in  the  boiler  ;  but  the  tubes  show  no  undue  wear  at 
any  part  of  their  length.  Tests  made  by  an  independent  boiler 
expert  on  a  boiler  at  the  Skinningrove  Iron  Works,  capable  of 
evaporating  about  4,000  lb.  per  hour,  and  fired  with  coke-oven  gas, 
in  July  last,  showed  a  net  efficiency  of  ever  90  per  cent.,  although 
the  boiler  was  not  lagged.  The  condition  of  the  combustion  inside 
the  boiler  is  indicated  by  a  short  section  of  tube  containing 
refractory  material,  through  which  a  small  amount  of  the  gas  and 
air  mixture  is  allowed  to  pass,  the  appearance  of  the  white-hot 
lumps  enabling  the  attendant  to  judge  when  the  proper  mixture  is 
attained.  This  is  the  first  occasion  on  which  the  system  has  been 
publicly  exhibited. 

Messes.  Hindle,  Maitland  &  Co.  (100,  Deansgate,  Manchester). 
—This  firm  show  their  patent  electric  press,  suitable  for  pressures 
up  to  30  tons  and  designed  for  baling  goods,  which  has  been  fully 
descril)ed  in  our  pages  :  we  understand  that  a  considerable  nnmber 
of  these  presses  have  been  installed  by  some  of  the  largest  textile 
houses,  superseding  hydraulic  presses,  as  they  show  a  very  large 
economy  of  energy.  The  press  exhibited  will  bale  100  times,  up  to 
its  full  capacity,  wi1;h  one  Board  of  Trade  unit.  Other  exhibits 
are  the  Ensign  electric  fire,  and  Tinol  paste  Ajlder.  Messrs.  Neville, 
Williams  &  Co.  are  the  London  agents  for  the  press, 
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BrBB  Smelting  Co.,  Ltd.  (Barden  Road  Works,  Tonbridge).— 
At  this  stand  are  shown  "  Bamber's "  non -encrusting  zincs  for 
primary  cells,  in  a  variety  of  shapes  ;  an  enormous  number  of  these 
have  been  supplied  to  the  Post  Office,  as  well  as  other  authorities. 
Their  new  "  Household "  zinc  rods  are  exhibited.  Anti-friction 
metals  form  the  bulk  of  the  exhibit. 

The  Hofkm.\nn  Manufacturing  Co.,  Ltd.,  Chelmsford.— An 
exhibit  of  moving  machinery  running  entirely  on  "  Hoffmann  "  ball 
bearings  is  shown,  as  well  as  specimens  of  the  various  types  of  ball 
and  roller  bearings  manufactured  by  the  firm. 

The  machinery  is  driven  by  a  lO-H.p.  British  Thomson- Houston 
D.C.  motor,  ventilated  type,  shunt  wound.  This  is  fitted  with 
"Hoffmann"  ball  bearings;  grease  is  used  for  lubricant,  and 
therefore  no  trouble  is  experienced  from  excess  of  oil  getting  on  the 
windings  and  commutator.     Also  it  is  impossible  for  the  bearings 


W.  S1LVER8TEEN  &  Co.,  147,  Cannon  Street,  E.G.— This  exhibit 
comprises  various  types  of  electromagnets.  A  magnet  of  rectangular 
shape,  3  ft.  long  x  8  in.  wide  x  8  in.  high,  is  shown,  capable  of 
lifting  iron  blocks  up  to  36  cwt.  for  loading  and  transporting  pig- 
iron,  bars,  tubes,  &o.  The  power  consumed  in  exciting  the  magnet 
is  small  in  comparison  with  the  load,  owing  to  the  advantageous 
arrangement  and  good  utilisation  of  the  active  materal,  a  low  tare 
resulting  therefrom  as  well.  The  power  consumption  is  400  watts, 
and  the  tare  4  J  cwt.  The  starting  is  effected  by  a  controller,  fitted 
with  a  magnetic  blow-out.  The  wiring  is  arranged  in  such  a  way 
that  the  magnet  is  first  excited  with  part  of  the  standard  voltage 
only  ;  then  the  lifting  commences,  and  the  whole  voltage  is  put  on. 
When  stopping,  the  magnets  are  depolarised  to  ensure  a  quick  and 
safe  release  of  the  load.  This  is  of  importance  when  scrap  and 
turnings  are  being  handled,  as  otherwise  they  remain  in  position 
owing  to  the  remanent  magnetism.     To  take  up   the  slack  in  the 


Fi«.  l.—  Hof'F.MANN  Hanger  (Section). 


to  seize  or  to  wear  and  drop  the  armature  on  the  pole-piecef.  When 
a  motor  is  once  charged  with  grease,  it  will  run  for  many  months, 
or  even  years,  without  attention. 

The  motor  drives  a  line  of  2  J  in.  shafting  running  on  "  Hoffmann  ' 
ball-bearing  hangers,  of  which  we  reproduce  a  section  (fig.  1). 
Driven  from  this  shaft  is  a  10-in.  "  Churchill  "  internal  grinding 
machine,  mounted  on  "Hoffmann"  ball  bearings  and  running  at 
the  extremely  high  speed  of  30,UOO  r.p.m.  There  is  no  difficulty  in 
running  it  continuously  at  this  speed,  and  as  the  wear  in  ball  bear- 
ings is  practically  nil,  the  machine  keeps  its  accuracy  unimpaired, 
and  the  micrometer  adjustment  to  the  slide  on  which  the  grinding 
spindle  is  mounted  gives  accurate  readings  to  00025  in.  diameter  of 
work. 

Driven  from  the  same  shafting  throueh  a  countershaft  (also 
running  on  "  Hoffmann"  ball  bearings^  is  a  "Churchill"  vertical 
surface-grinding  machine  mounted  throughout  on  "  Hoffmann  ' 
ball  bearings.     As  this  machine  is  some  12  ft.  ovfrall  in  length,  it 


:i.  -  Sii,-.i;u.MLi,N  Luii.Nc  Elect  Run  agnet  in  V^e. 


electric  cables  when  the  load  is  being  lifted,  a  cable  drum  is  pro- 
vided, with  automatic  winding-up  gear. 

For  separating  iron  parts  from  any  raw  material,  such  as  palm 
kernels,  cotton,  flour,  cocoa  beans,  kc,  or  from  foundry  sand,  brass 
turnings  and  waste  of  any  kind,  electromagnetic  separators  are 
now  being  supplied  instead  of  the  permanent  magnets  hitherto  in 
use.     A  machine  is  exhibited  which  is  capable  of  treating  about 


Fig.  2. — Hoffmann  Ball-Beabing  Codntebshaft 


is  capable  of  dealing  with  the  heaviest  work,  and  also,  if  desired, 
work  of  comparatively  small  size.  A  magnetic  chuck  36  in.  X  10  in. 
is  used  with  this  machine. 

Various  models  are  shown  to  illustrate  the  free  running  of  ball 
bearings,  as  well  as  the  countershaft  which  is  illustrated  herewith. 
This  is  very  easy  to  erect,  as  there  is  only  one  bracket  to  fix.  The 
main  spindle  is  mounted  on  two  rows  of  ball  bearings,  and  the 
loose  pulley  on  another.  The  belt-shifting  gear  is  automatically 
.ocked  in  both  positions. 


Fig.  4. — Electromagnetic  Chuck. 


5  to  6  cwt.  of  turnings  per  hour.  The  driving  power  required  is 
J  HP.,  and  110  watts  is  used  for  exciting  the  magnets.  The 
magnetic  drum  is  3  in.  in  diameter  ■  9^  in.  long,  running  at 
350  R.P.M. ,  whilst  the  driving  shaft  runs  at  120  revolutions.  A 
feeding  hopper  and  long  shaker  are  provided  for  the  filling  and 
distribution  of  the  material  to  be  treated.  A  starter  is  fixed  to  the 
machine.     These  machines  are  in  use  in  various  factories. 

A  number  of  rectangular  chucks  for  milling,  planing,  shaping, 
surface  grinding  machines,  A:c.,  are  shown,  also  circular  ones  for 
ordinary  and  horizontal  lathes,  grinders,  &c.  They  represent  a 
great  saving  in  labour  in  setting  up  work  on  machine  tools,  and 
should  be  of  great  use  for  repetition  work.  The  circular  chucks 
are  made  in  sizes  from  4  to  59  in.  in  diameter  (fig  4).  and  the  rectan- 
gular ones  from  10  in.  X  5J  in.  up  to  63  in.  x  16  in.     Owing  to  the 
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stronirer  magnetic  aotion  required,  all  sines  are  made  of  wrought, 
instead  of  cast  iron.  A  depolarieer  for  removing  all  traces  of 
magnetism  from  iron  or  steel,  a  hand  magnet  of  .SJ  m.  diameter 
to  lift  (16  lb.  with  about  20  watts,  and  an  eye  magnet  for  hospitals 
and  factories  are  also  on  show 

The  following  are  some  of  the  gallery  exhibits  :  — 

Mksshs.  Mossks  &  MrrcuEi.i.,  of  122-124,  Golden  Lane, 
TjOndon,  K.C.,  show  a  representative  collection  of  their  vulcanised 
fibre  goods  for  eleotricftl  and  many  other  purposes,  '  Moorit"  steam 
jointing,  ebonite  sheets,  rod?.  iSc,  the  "M.\  M. '  bonded  abbestos 
brake  lining,  Blakes  insulated  sluplis,  and— what  will  probably 
interest  many  of  our  readers  personally — a  line  of  fibre  golf  clubs. 

'I'liK  Vaci  UM  Oil  Co.,  Ltd.,  of  Canton  House,  London,  S.W., 
exhibit  their  various  lubricating  oils  for  steam,  gas  and  Diesel 
engines,  turbines,  transformers  and  switches  ;  also  a  number  of 
lubricators,  including  a  forcfd  feed  automatic  one  for  cylinder 
lubrication. 

I'ltlCKs  Co.,  Ltd.,  of  Belmont  Work.-  Batter.^ea.  S.W.,  also  show 
lubricants  for  steam  engines  and  turbines,  oil  engines  and  electrical 
machinery,  as  well  as  insulating  oils  for  transformers,  oil-break 
switches,  A:c.  <  >ther  exhibits  illuttrate  the  various  stages  in  oil 
production  and  refining,  and  appnriitus  for  oil-testing. 

Ml;^^sn.s.  Ed(;.\r  Vavciian  i^c  di.,  Ltd.,  Corporation  Street.  Bir- 
mingham, also  have  close  at  hand  a  display  of  oils  for  steam,  gas 
engine  and  motor  service. 

The  "Comptometer"  adding  and  calculating  machine  will  be 
found  at  the  stand  of  the  Kelt  .^;  Tarrant  Manufacturing  Co. 
(Bank  Buildings,  W.C.)  ;  several  types  of  silent  chains,  roller  and 
block  chains,  and  chain  i-prockcts  are  exhibited  by  Messrs.  Brampton 
Bros.,  Ltd.,  of  Oliver  Street  Works,  Birminphnm  ;  Messrs.  Valite, 
Ltd.,  demonstrate  their  oxyacetylene  welding  and  cutting  plants, 
and  show  acetylene  lamps  and  lighting  plants  ;  the  Kfandem  Co., 
Ltd.,  8:i,  Upper  Thames  Street,  EC.  incluile  among  their  exhibited 
lines  the  "TEC."  patent  spring  terminals;  jointings,  packings 
and  rubber  sheetings  and  other  cogta'e  lines  are  ixhibited  by 
Messrs  .lames  Walker  ,V:  Co.,  of  (iar ford  Street,  West  India  Dock 
Road,  E.  ;  Mr.  H.  C.  Slingsby,  of  Old  Street,  E.C..  is  once  egain 
present  with  his  patent  trucks  and  ladders,  and  the  L.E.B.  Engi- 
neering Co.,  Ltd..  of  i>8,  Pentonville  Road,  London,  X.,  have  on  view 
a  model  of  a  new  system  of  fixing  tubes  in  a  steam  surface  con- 
denser, and  a  new  system  of  piston  rings  especially  adapted  to 
internal  combustion  engine.",  and  so  on 

There  is  a  large  instructive  and  interesting  collection  of  engi- 
neering work  done  by  the  students  at  the  Polytechnic  and  Technical 
Institutes  controlled  by  the  1..C.C.  Education  Department,  and  the 
Board  of  Trade  ( Exhibitions  Branch),  has  with  commendable 
enterprise  put  on  view  a  model  (one-hundredth  full  si/.fi  of  the 
British  Pavilion  at  the  (Jhent  International  Kxhibition  of  llllS. 
It  is  to  be  hoped  that  a  study  of  this  model  and  of  the  large  and 
useful  plans  on  the  wall,  together  with  the  courteous  and  con- 
vincing arguments  of  the  gentlemen  in  charge  thereof,  will  so 
impress  the  minds  of  exhibitors  and  other  visitors  at  the  present 
Exhibition,  that  the  British  machinery  display  at  (ihent  will  be  a 
complete  success. 

Tnii  LixoLiTE  Co.,  Ltd.,  2.5,  Victoria  Street.  S.W.,  effectively  show 
their  '  Tabolite" system  ofelectric lighting',  with  aluminium rt  Hectors, 
for  picture,  show-case  and  other  service,  and  on  the  same  stand 
they  also  exhibit  the  Woodhuuse  patent  system  of  steel  casing  for 
electrical  conductors,  with  which  oui  readers  are  already  familiar. 

Mkssbs.  John  in  (;dei.i.  i:  Cn.  of  Failsworlh.  have  a  good 
collection  of  their  movable  electric  lighting  fittings  and  accessories 
for  all  classes  of  service,  and  adjustable  for  almost  every  con- 
ceivable position  New  adaptations  of  these  fittings  are  continually 
being  introduced  by  the  firm,  and  we  were  interested  in  several  of 
these  applied  to  brackets,  pendants,  standards  and  special  work. 
We  may  mention  the  following  : — The  No.  2:f.">.  7-ft.  extensible 
rtoor  standard  for  car-sheds,  erecting  shops,  &c. — this  fitting  is 
supplied  also  in  polished  brass,  bronze,  nickel,  &c..  for  domestic 
service  ;  and  No.  313,  a  dining-room  pendant  fitting  which  can  be 
either  raised  or  lowered  or  extended  lengthwise  whichever  way  the 
dining  table  has  to  be  lengthened.  We  understand  that  the  firm 
have  experienced  a  great  success  with  their  speciality,  and  the 
gratifying  reception  accorded  to  them  in  the  foreign  markets  has 
encouraged  Messrs.  Dugdell  to  place  their  fittings  on  exhibition  at 
the  Boston  electric  show  now  in  progress. 

(  To  be  c&nliiuted.) 
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The  Elettro-Harmoiiic  Society. — This  Society  opens 

its  twenty -seventh  season  on  Friday  next,  October  18th,  with  a 
smoking  concert  in  the  King's  Hall,  Holborn  Restaurant.  The 
dates  of  other  concerts  are  as  under  ; 

Monday,  November  18th,  ladies'  night. 

Friday,  December  loth,  smoking  concert. 

Friday,  .January  10th.  IIU.'?,  smoking  concert. 

Tuesday,  February  25th,  ladies'  night. 

Friday,  April  4th,  smoking  concert. 

Rectifier  for  Tramway  Work, — The  Canadian  EJeitrkcd 

yrirx  recently  mentioned  that  Dr.  Cooper  Hewitt  had  developed  a 
mercury  vapour  rectifier  capable  of  supplying  energy  to  tramway 
cars.  \\  ith  this  new  apparatus  an  output  of  700  amperes  has  been 
obtained  as  compared  with  50  with  the  old  type. 


Red  Tape,  or  IliKh  Finance  .' — An  extraordinary  pro- 
cedure has  been  ftdopt«'d  by  the  Corporation  of  Liverpool,  in  connec- 
tion with  what  is  called  "  the  Current  Official  List  of  Corporation 
Contractors."  A  circular  has  been  issued  to  the  contracting  firms 
which  are  at  present  on  the  list,  informing  them  that  the  list  will 
expire  at  the  end  of  this  month,  and  that  "  the  name  of  any  firm 
on  the  present  li.-t  can  only  be  inserted  in  the  list  for  the  ensuing 
12  months  upon  payment  of  a  registration  fee  of  5s."  before 
October.^  1st. 

We  have,  unfortunately,  had  occasion  to  place  on  record  many 
instances  of  contemptible  meanness  on  the  part  of  local  autboritiea 
towards  their  own  employes-  their  electrical  engineers  in  parti- 
cular—but now,  it  seems  the  scope  of  their  operations  is  to  be 
extended  :  extortions  are  to  be  levied  upon  those  who,  though 
beyond  the  control  of  the  Corporation,  can  yet  be  taxed  on  the  plea 
of  registration. 

The  fee  in  itself  is  of  small  amount  at  present,  but  theee  items 
always  tend  to  increase,  and  who  can  say  what  value  the  Corpora- 
tion of  Liverpool  will  eventually  attach  to  the  privilege  of  admis- 
sion to  the  official  list,  and  of  taxation  ?  .\nd  what  will  this  tax 
upon  industry  amount  to  when  we  multiply  the  average  fee  by  the 
number  of  manufacturers  and  also  by  the  number  of  mnnicipal 
authorities  .'  The  principle  is,  in  onr  opinion,  wholly  wrong,  and 
we  are  surprised  to  find  that  it  was  adopted  by  a  resolution  of 
the  Council.  The  practice  savours  rather  of  the  methods  of  a 
pettifogging  solicitor,  or  of  a  Chancellor  of  the  Exchequer,  than  of 
the  authority  cimtrolling  one  of  our  most  progressive  and 
enlightened  centres  of  industry,  and  we  trust  that  this  unworthy 
and  undignified  resolution  will  soon  be  expunged  from  its 
honourable  records. 

Imports    and   E.xports    in   September. — The    trade 

returns  issued  this  week  show  that  there  was  a  continuance  of  the 
increased  activity  in  our  foreign  trade  during  last  month,  whereas 
in  September  last  year  certain  labour  struggles  were  still  in  progress. 
Of  eourse  it  has  to  lie  remembered  that  the  figures  include  manu- 
factures which  were  'held  up  '  during  the  labour  trouble  at  the 
docks,  also  that  in  many  cases  prices  had  been  raised.  Another 
fact  to  be  borne  in  mind,  however,  is  that  this  year  September  had 
one  working  day  hss  than  the  corresponding  month  of  1911.  The 
electrical  and  machinery  figures,  so  far  as  available,  are  most  satis- 
factory, being  as  follows  :  — 

TiuiutU.  &7rf,1912.       Inc.  or, lee. 

Electrical  goods  and  apparatus,  other  than 

machinery  and  telegraph  and  telephone 

wirf- JE114,569     Dec.  £10,859 

Machinery       £489,012     Inc.  £62,033 

For  the   nine  months  down  to  date,  the  total  of  electrical  goods 
and  apparatus  is  £1.03fi,376,  showing  an  increase  of  £23,733,  and 
that  of   machinery  £4,995,829,  showing  an  increase  of  £584,181. 
K.rjior(x.  Sept.,  1912.        Inc.  or  dec. 

(a)  Electrical  goods  and  apparatus  (as 

above) £486,356     Inc.  £277,024 

(/')  Machinery      £2,874,666     Inc.  £756,lSr, 

For  the  nine  months  the  totals  for  these  two  classes  of  exports 
show  that  the  advances  have  been  lu  I  £1,207.918,  and  ('-)  £1,520,440 
respectively.     The  total  for  (a)  has  been  £3,198,770. 

Fatalities. — An  iiKjuest  was  held  at  (iuisborough  on 
Friday  last  upon  the  body  of  a  IG-year  old  lad  named  Tom  Welburn. 
who  was  killed  in  the  Spawood  Mine  the  previous  day.  John 
Morley,  a  youth,  stattd  that  shortly  after  deceased  had  passed 
him  going  to  his  work  the  electric  lights  went  out,  and  he  heard 
a  cry.  \ery  soon  afterwards  he  found  Welburn  lying  with  the 
broken  end  of  an  electric  wire  in  his  hand.  Witness  ran  and 
switched  oft  the  current.  Artificial  respiration  was  tried  without 
effect.  Mr.  Dent  Oliver,  chief  electrician  at  the  mine,  said  he  went 
to  the  scene  of  the  fatality  two  hours  later  and  found  one  of  the 
wires  broktn  and  the  insulation  of  the  other  damaged.  In  his 
opinion  deceased  had  taken  hold  of  the  wires  and  forcibly  pressed 
them  together,  thus  damaging  the  insulation.  When  that  was 
done  the  live  wires  would  come  into  contact  and  a  short-circuit  be 
established.  The  neutral  wire  was  broken  and  the  live  wire  insu- 
lation damaged.  The  wires  were  over  6  ft.  above  the  roadway,  and 
did  not  sag  downwards.  The  wires  were  all  properly  insulated,  and 
the  boys  had  no  right  to  touch  them,  though  sometimes  they 
played  with  the  switches.  The  pressure  was  250  volts.  There  had 
been  no  fall  of  roof  which  might  damage  the  wires.  In  recording 
a  verdict  of  "  Accidental  Death."  the  Coroner  observed  that  it  was 
the  first  fatal  accident  due  to  electricity  which  had  occurred  in 
the  Cleveland  mining  centre. 

On  October  3rd  the  Liverpool  Coroner  held  an  inquest  into  the 
death  of  Paul  Lyon,  39,  labourer,  who  was  killed  in  the  controller 
house  at  Jlessrs.  Bibby  s  extension  in  King  Edward  Street  three 
days  before.  The  man  who  was  working  for  the  building  con- 
tractors was  engaged  in  the  concreting  of  the  electric  motor  house. 
There  was  only  about  a  foot  of  room  between  him  and  the  electric 
lift,  and  it  appears  that  the  current  which  operated  the  lift  was 
switched  on.  and  deceased  came  in  contact  with  the  apparatus  and 
received  a  shock  at  220  volts,  with  fatal  results.  Mr.  Thos.  Davies, 
an  expert  witness,  said  the  buildiny  was  based  on  steel  girders,  and 
the  conditions  could  scarcely  have  provided  better  conductors.  The 
jury  returned  a  verdict  of  "  Accidental  Death." 

A  correspondent  states  that  a  distressing  fatality  occurred  on 
Monday  morning  at  Messrs.  Jones's  SawmUls,  Laibert.  Stirlingshire. 
Overnight  the  storm  had  broken  one  of  the  overhead  wires  con- 
veying current  to  the  works,  and  on  Monday  morning  a  lad  aged 
15  years,  named  Thomas  Hannah,  was  found  dead  under  the  wire. 
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Economy  not  Fraud. — A  curious  illustration  of  the 
economy  resulting^  from  the  use  of  metallic-filament  lamps  was 
recently  reported  in  the  German  Press.  At  the  Criminal  Court  of 
Duishurfr,  an  engineer  a  few  weeks  afro  was  accused  of  having- 
tampered  with  electric  meters,  and  of  thus  having:,  on  behalf  of 
his  eniplover,  cheated  the  local  electricity  works  of  several  hundred 
marks.  The  evidence  broug-ht  by  the  plaintiffs  showed  that  there 
was  an  enormous  reduction  in  the  electricity  bills  rendered  for  the 
meter  in  question. 

The  accused  engineer  indignantly  denied  the  charge,  and  stated 
that  the  large  difference  in  the  consumption  was  due  to  the  install- 
ation of  Osram  lamps  ;  in  one  year  the  amount  of  bills  for  energy 
was  ]\I.  .'J.ST.  while  in  the  following  year,  after  these  lamps  had  been 
installed,  the  amount  was  reduced  to  M.  18.S.  It  was  conclusively 
shown  that  Osram  lamps  effected  a  saving  of  at  least  7(i  per  cent., 
and  the  jury  returned  a  verdict  in  favour  of  the  defendant,  with 
costs 

Travelling    E.vpenses    to    India.— In    the    City   of 

London  Court  on  Tuesday,  Mr.  E.  C.  Ives,  of  West  Ealing,  sued  the 
Calcutta  Electric  Supply  Corporation,  Ltd.,  Salisbury  House. 
Loudon  Wall,  for  £17  2s.  Hd  ,  the  difference  between  first-class  and 
second-class  passage  from  India  to  London. — Mr.  R.  W.  Turner 
appeared  for  the  plaintiff  and  Mr.  Roland  Smith  for  the  defen- 
dants.—It  seemed  that  the  plaintiff,  a  cable  jointer,  was  engaged  by 
the  defendants  to  go  to  Calcutta  in  1907  for  five  years  at  a  salary 
of  £200  a  year,  with  increments,  and  he  went.  On  his  return  he 
claimed  to  be  entitled  to  first-class  passage  home :  and  as  the 
defendants  would  only  give  him  second-class  passage,  he  now 
claimed  the  difference.  His  agreement  provided  that  if  he  was  ill 
and  the  engagement  terminated  during  the  five  years  he  should 
have  a  second-class  berth  ;  but  if  he  stayed  for  the  full  period  he 
was  then  to  have  lirst-cla«s  accommodation. — Defendants  said  that 
was  a  clerical  error  on  the  part  of  their  London  office,  and  that  the 
plaintiff  had  been  paid  £34  in  full  discharge  (including  second- 
class  berth),  which  plaintiff  had  accepted. — Mr.  Turner  said  that 
the  cheque  was  accepted  only  on  account,  after  warning  the  defen- 
dants.— Mr.  Francis  R.  Reeves,  defendants'  secretary,  said  he  had 
engaged  many  mechanics  to  go  to  India,  but  he  had  never  heard  of 
one  of  them  going  first  class.  A  man  like  the  plaintiff  would  be  in 
a  very  uncomfortable  position  in  the  saloon  of  a  first-class  mail 
steamer.  He  recently  sent  a  man  out  at  £ilOO  a  year,  who  went  second 
class.  They  were  not  defending  the  action  because  of  the  amount 
in  dispute. — Judge  Lumley  Smith.  K.C.,  thought  that  when  com- 
mercial people  like  the  defendants  made  mistakes  they  were 
generally  held  to  them.  The  mistake  was  not  mutual. — .Tudgment 
for  the  plaintiff  with  costs. 

CJ.vde  Diesel  Engine  Builders. — According    to    the 

Stamlaril,  the  Burmeister  \  Wain  Co.  have  acquired  from  Messrs. 
Harland  \  Wolfe  the  engine  shops  recently  taken  over  with  a 
shipyard  which  the  latter  purchased,  and  will  build  Diesel 
engines  ;  the  Beadmore  engine  is  at  present  built  at  Dalmuir, 
Carel  engines  at  Port-Glasgow,  and  F,I,A.T.  engines  at  Greenock. 
It  is  also  reported  that  an  Admiralty  order  has  been  placed  for  a 
M.A.N,  engined  ship  with  another  Clyde  firm.  It  thus  appears  that 
five  types  of  Diesel  engines  will  shortly  be  built  by  local  firms. 

Tlie  Gas  Campaign. — On  Tuesday  this  week  the 
British  Commercial  Gas  A,ssociation  met  at  Manchester,  some  500 
members  being  present  at  a  reception  by  the  Lord  Mayor  in  the  Town 
Hall.  Early  in  the  proceedings  a  touch  of  humour  was  introduced 
by  Alderman  Phillips,  of  Salford  Gas  Committee,  who  said  they 
were  not  there  merely  as  traders  seeking  a  profit,  but  they  had  a 
nobler  purpose  :  they  were  missionaries  who  were  going  to  do  their 
utmost  to  purify  the  atmosphere,  and  make  the  lives  and  homes  of 
the  people  brighter  than  they  were  at  present.  They  wanted  to 
increase  sunshine.  Papers  and  discussions  occupied  the  day.  and 
late  in  the  afternoon  Prof,  yivian  Lewes  delivered  his  customary 
eulogium  of  gas  as  the  exact  opposite  of  what  it  is  universally 
believed  to  be.  The  interest  of  the  meeting  to  electrical  engineers, 
however,  lies  mainly  in  the  evidence  it  affords  of  the  ability  of 
the  gas  suppliers  to  get  together,  and  to  carry  out  a  great  co- 
operative effort,  in  the  hope  of  stemming  the  flowing  tide  of  elec- 
tricity supply.  The  three  great  labours  which  the  Association  had 
undertaken,  said  the  president,  were  publicity,  sales  organisation, 
and  service  development.  The  Association  is  carrying  out  its 
programme  with  admirable  energy  and  efficiency,  and  we  strongly 
recommend  the  suppliers  of  electricity  to  give  close  attention  to 
its  proceedings,  which  will  have  a  material  effect  upon  their  own 
business  unless  they  go  and  do  likewise. 

Re  Newcastle  Exhibition. — Referring  to  Mr.  Potter's 
letter  in  our  last  issue  regretting  that  the  machines  in  the 
Laundry  .Section  of  the  recent  Exhibition  at  Newcastle  were  not 
heated  by  electricity  as  well  as  driven  by  electric  motors,  we  are 
informed  that  Mr.  Buckell  took  the  matter  up  with  Messrs.  East- 
man &  Warne,  who  promised  to  do  whatever  was  possible,  they 
having  an  extensive  experience  in  the  equipment  of  electric 
laundries.  Unfortunately,  at  present,  most  of  the  complete  equip- 
ments are  installed  in  public  institutions,  and  on  shipboard,  where 
the  voltage  is  100  or  thereabouts,  and  no  machines  for  210  volts 
were  available.  Since  these  machines  have  to  be  adjusted  to  run 
at  certain  definite  tempers,tures,  and  the  watts  consumption  is  pro- 
portional to  the  square  of  the  voltage,  it  is  evident  that  the  high- 
voltage  loadings  would  have  been  very  poor  stock,  and  for  this 
reason  the  proposition  was  found  impracticable. 


Mr.  L.  E.  Buckell,  of  the  Xewcastle-upon-Tyne  Electric  Supply 
Co.,  Ltd.,  writes,  with  regard  to  the  concluding  paragraph  of  the 
account  of  the  exhibits  in  our  issue  of  September  L'7th,  stating  that 
"  it  is  quite  incorrect  to  say  that  there  were  innumerable  stands  of 
interest  to  those  concerned  in  the  use  of  electricity  in  the  works, 
and  in  its  application  to  the  industrial  question.  .\s  a  matter  of 
fact,  there  were  not  more  than  three  or  four  of  such  stands 
altogether  in  the  whole  exhibition,  and  the  success  of  the  exhibition, 
from  the  point  of  view  of  both  the  attendunce  of  the  public  and 
the  volume  of  business  done  by  the  exhibitors,  may  be  traced 
entirely  to  the  fact  that  exhibits  of  this  nature  were  not  encouraged, 
and  that  practically  the  whole  of  the  exhibits  were  such  as  would 
be  of  considerable  interest  to  the  domestic  user." 

Educational     Notes. —  Mr.     Stanley     Parker     Smith, 

D.Sc,  AssocM.Inst.O.E.,  A.M.I.E.E.,  chief  designer  for  the 
General  Electric  Co.,  Witton,  has  been  appointed  lecturer  and 
instructor  in  dynamo  design  in  the  City  and  Guilds  (Engineering) 
College,  South  Kensington,  as  successor  to  the  late  Mr.  W.  E. 
Robson.  Dr.  Smith  took  up  his  new  duties  on  October  1st.  These 
include  ordinary  third-year  work  in  dynamo  and  motor  design  and 
electric  traction,  and  post-graduate  work  on  the  design,  con- 
struction, and  manufacture  of  dynamo-electric  machinery,  in  which 
a  special  full-time  advanced  course  (30  hours  per  week  for  a  whole 
session)  was  established  last  year.  As  preparation  for  a  teaching 
career.  Dr.  Smith  has  had  six  years'  academic  training,  and  seven 
years  in  works.  For  some  years  he  was  at  the  Armstrong  College, 
Newcastle,  under  Dr.  Thornton,  and  for  two  years  with  the  late 
Prof.  E,  Arnold,  of  Carlsruhe,  as  18.51  Exhibition  Scholar.  Subse- 
quently, he  entered  the  design  office  of  Messrs.  Siemens  Bros. 
Dynamo  Works,  Stafford,  and  for  some  years  has  been  chief  designer 
to  the  General  Electric  Co.,  Witton.  (,iuite  recently  he  was  awarded 
a  Telford  Premium  by  the  Institution  of  Civil  Engineers  for  a 
paper  on  "  Single  Phase  Commutator  Motors  for  Electric  Traction 
on  Long-Distance  Railways."  We  wish  him  every  success  in  his 
new  vocation. 

At  the  Willesden  Polytechnic  on  Wednesday  last  week,  Mr.  F.  H. 
Taylor  delivered  a  lecture  on  "  Electrical  Engineering "  dealing 
especially  with  the  training  of  an  electrical  engineer. 

At  the  County  Technical  School,  Peterborough,  a  course  in  elec- 
trical engineering  is  provided,  under  Mr.  R.  Rowland,  mains 
superintendent  at  the  electricity  works. 

Mr.  H.  Hirst  will  take  the  chair  at  the  inaugural  lecture  on  "  The 
Management  of  Public  Electric  Supply  rndertakinga,"  by  Mr.  A. 
Hugh  Seabrook,  at  the  East  London  College  on  Monday  next. 

For  Nale. — The  Blackburn  Corporation  Electricity  De- 
partment has  for  disposal  three  Lancashire  boilers  and  one  set  of 
Green  economisers.     See  our  advertisement  pages  to-day. 

Appointments    Vacant. —  Third-class    clerk    for    the 

Fulham  B.C.  Electricity  Department  (£80)  ;  cable  jointer,  for  the 
Port  Elizabeth  Municipality  (13s.  per  day).  See  our  advertisement 
pages  in  this  issue. 

The   Anchor  Hospital  and    Distress    Fund. — The 

second  annual  general  meeting  of  members  of  this  fund,  in  opera- 
tion at  the  Anchor  Cable  Works,  was  held  on  October  1st,  Mr.  J. 
Bowyer  presiding.  The  objects  of  the  Fund  are  :  (n)  The  granting 
of  annual  sums  to  hospitals  and  convalescent  homes,  iVc,  thereby 
ensuring  to  members  hospital  treatment  in  case  of  accident  or  other 
sickness,  and  (/»)  the  granting  of  temporary  relief  to  members  in 
exceptional  distressed  circumstances,  so  that  shop  collections  may 
be  discontinued.  The  hon.  secretary,  Mr.  A.  Crooke,  reported  that 
every  one  of  the  employes  at  Leigh,  including  the  staff,  were 
members,  each  member  paying  Id.  per  week.  He  pointed  out  the 
useful  work  which  had  been  done  by  the  Fund.  Members  have 
been  sent  to  convalescent  homes  and  to  sanatoria,  in  addition  to 
recommendations  having  been  issued  to  members  requiring  attention 
at  various  institutions.  Thanks  to  the  generosity  of  the  directois 
of  the  company,  the  committee  were  enabled  to  provide,  during  the 
coal  strike,  free  dinners  to  needy  members.  The  families  which 
were  in  reduced  circumstances  were  also  assisted,  and  the  sum  of 
£12  was  contributed  to  the  Mayor  of  Leigh's  fund  for  feeding 
necessitous  children.  There  was  a  balance  in  hand  of  £72,  out  of 
which  it  was  resolved  to  make  the  same  grants  as  last  year  to  hos- 
pitals and  infirmaries,  amounting  to  £47.  The  following  officers 
were  reappointed  :  President,  Mr.  James  0.  Callender  ;  Trustees, 
Mr.  J.  Bowyer  and  Mr.  C.  Hulme ;  Hon.  Secretary  and  Treasurer 
Mr.  A.  Crooke. 

Inquiry, — Makers  of  the  Richardson  fuse  bridge  are 
asked  for. 

L.  &  S.W,  Railway  Electrification.— In  the  PnU  Mall 

Ga:ette  of  Wednesday  there  appeared  an  authoritative  statement  to 
the  effect  thjit  the  general  scheme  of  electrification  has  been  settled, 
and  the  company  hopes  to  have  electric  trains  from  the  Thames 
V.iUey  running  into  Waterloo  Station  in  IS  months. 

Holborn  Lighting. — On  Wednesday  night  the  new 
system  of  street  lighting  in  the  Borough  of  Holborn  was  put  in 
operation.  In  High  Holborn,  clusters  of  threelarge  Osram  lamps 
in  lanterns,  supported  by  tall  columns,  have  been  employed,  with 
excellent  effect.     We  shall  return  to  the  subject  in  a  later  issue. 


Vol.71.   No.i,82o,ooTOBKuii,i9ij.j     THE    ELECTRICAL    REVIEW. 


587 


OUR    PERSONAL    COLUMN. 

Till'  Eililors  invite  /•leilriful  nnjiiu'ers,  wlif/lifi-  nninected  with  t/if 
Ifchttieiil  or  the  /■onimerciiit  xitli-  of  the  profession  ami  industry, 
also  elertrii-  tramicuij  unit  railwaij  u/Kcialx,  to  hirep  readers  of  the 
Electrioai.  Revihw  ousted  as  to  their  morements. 


Central  Station  Officials. — Mh.  riuAiNdKit,  wlio  for 

many  years  acted  as  assistant  electrical  cnnineer  to  the  Paisley 
Town  Council,  received  an  appointment  under  the  Limerick  Cor- 
poration some  three  months  ago,  and  left  for  that  town.  The  office 
vacated  by  him  was  advertised,  IT.'i  applications  were  received,  and 
the  C'ouncil  haii  (rot  as  far  as  a  short  leet,  when  it  was  harned  that 
Mr.  I ; rain;;tr  would  be  quite  well  plcaaeil  to  return  to  his  old  job 
after  his  three  months'  experience  of  life  in  Ireland.  The  Com- 
mittee tfladly  accepted  the  offer,  and  agreed  to  abandon  all  the 
applications  lodged. 

]V1n.  llKiiiiKKT  FosTKii,  who, after  eight  years'  service  as  engineer 
in  the  electricity  department  ol  the  York  Cprporation,  has  become 
North- llastern  district  representative  for  the  Electrical  Co.,  Ltd.,  of 
London,  has  been  presented  with  a  handsome  M  days' clock,  as  a 
mark  of  the  esteem  of  his  colleagues  in  the  York  electricity 
department. 

Mr.  Stanley  .1.  Bni  tord  has  left  the  Newcastle  Klectrio 
Supply  Co.,  Ltd.,  and  is  to  sail  to-day  to  take  up  a  position  with  the 
Madras  I'lectric  Supply  Corporation,  Ltd.,  as  assistant  station 
engineer,  in  Madras. 

The  marriage  took  place  at  All  Saints'  Church,  Evesham,  last 
week,  of  Mr.  HKitr.KUT  IIouton  Smith,  of  the  Worcester  Corpora- 
tion electricity  works,  and  Miss  Margaret  Xewton  Lufin.  I'rom  the 
staff  and  employes  of  the  electricity  department,  Mr.  Smith 
received  a  divan  armchair. 

The  Bridlington  T.C.  has  appointed  Mr.  V.  Fb'RRNCii,  the  present 
mains  superintendent,  as  chief  assistant  at  the  electricity  works,  at 
a  salary  of  .£i:iO,  rising  to  £lr.o,  and  Mr.  Lkslie  A.  Thain,  of 
Fleetwood,  as  charge  engineer. 

I'raniwa.y  Oflicials. — "n  Sunday  inoniintr  last,  according; 

to  the  \\  rstrni  Mull,  an  interesting  function,  illustrating  the  happy 
relationship  existing  between  the  mana'.;er  and  st.ilt  of  the  Card) If 
Corporation  tramwa,vs,  took  place  at  the  tramway  offices,  when  Mr. 
Arthur  Ei.i.is  was  presented  with  a  suite  of  silver  candelabra  by 
a  large  section  of  the  uniformed  staff  of  the  department,  as  a 
tribute  of  the  affection  and  eatcem  in  which  he  is  held  by  the  men 
under  his  lontrol,  and  in  celebration  of  the  completion  of  ten  years' 
service  under  the  Corporation.  Mr.  Howell  David  presided,  and  the 
presentation  w.is  made  by  Mr.  Henry  Bishop,  one  of  the  oldest 
tramway  drivers  in  the  service,  he  having  been  engaged  continuously 
in  his  occupation  for  nearly  Id  years.  In  acknowledging  the  gift, 
Mr.  Ellis,  speaking  with  much  feeling,  expressed  pleasure  at  the 
unexpectedness  of  the  presentation,  and  referred  with  pride  to  the 
ROodwill  existing  between  all  grades  of  the  department. 

Mr.  W.  T.  HoEiiNsoN,  assistant  engineer  to  the  Hull  Tramways 
Committee,  h.-is  resigned  his  position  to  take  up  the  general 
managership  of  the  South  Shields  tramways. 

Mr.  T.  IlARRiiNcTON,  of  the  Torquay  Tramway  Co.'s  electrical 
staff,  who  is  taking  up  an  appointment  in  the  .Maidstone  tramway 
department,  has  been  presented  by  his  colleagues  with  a  silver 
cigarette  case. 

General. — Mi;.  .1.  W.  Mvck  bas  resijinwl  his  position 
with  Messrs.  Siemens  Bros.  Dynamo  Works  Co.,  Ltd.,  and  has  joined 
Messrs.  Turner  A:  Burger,  electrical  manufacturers,  of  Aubrey 
House,  Ely  Place,  Ilolborn,  E.C. 

Mr.  Alfred  H.  Giuhinos,  of  the  firm  of  Alfred  H.  Gibbings  and 
Co.,  .'iiU,  Cangallo,  Buenos  Ayres,  will  be  in  England  on  a  short 
business  visit  during  November  and  December,  and  his  address 
while  here  will  be  91,  Palmerston  House,  Bishopsgate,  E.C.  Messrs. 
Alfred  H.  (Jibbings  \-  Co.  are  engineers  and  contractors  and  have 
an  important  business  in  South  America,  and  among  other  repre- 
sentations they  are  the  agents  for  Messrs.  .Tames  Howden  \  Co  , 
Ltd.,  of  Glasgow,  for  turbines,  steam  engines,  boilers,  forced 
draught,  oil  fuel  apparatus,  iic.  .Mr.  Gibbings  is  open  to  negotiate 
with  firms  desirous  of  representation  in  the  Argentine. 

At  a  farewell  dinner,  held  on  the  2nd  inst.  at  the  Reggiori 
Restaurant,  51  u.  Doiisox,  senior  assistant  electrical  engineer,  was 
presented  with  a  handsome  marble  clock,  as  a  mark  of  esteem,  by 
the  electrical  staff  of  the  Metropolitan  Railway,  on  his  leaving  the 
company  to  take  up  an  appointment  with  the  L.  &  N.W.  Railway, 
in  connection  with  the  electrification  of  their  line.  Mr.  Page 
(chairman ),  on  making  the  presentation,  spoke  of  the  past  experience 
and  work  of  Mr.  Dobson,  during  his  connection  with  the  company. 
in  highly  complimentary  terms.  Mr.  Dobson  suitably  replied. 
The  evening  was  concluded  with  various  vocal  and  instrumental 
contributions  liy  members  of  the  staff. 

Mr.  .1.  Frank  .Tones,  foreman  electrician  in  the  installation 
department  of  the  Ebbw  Vale  I'.  1  >.C.,  has  been  appointed  installation 
inspector  under  the  innnicipality  of  Shanghai. 

Mb.  Justus  Eck,  engineer-in-chief  to  the  Union  Electric 
Co,  Ltd.,  and  deputy-chairman  of  the  Electrical  Trades 
Benevolent  Institution,  sails  on  October  11th  by  the  se.  Osterley. 
en  route  for  Australia.  After  a  tour  in  the  interests  of  his  company 
— covering,  amongst  other  places,  Fremantle,  Adelaide,  Melbourne, 
Sydney,  Brisbane  and  Tasmania — Mr.  Eek  will  proceed  to  New 
Zealand,  returning  home  via  Canada  and  New  York.  His  complete 
journey  will  occupy  some  eight  months. 

Obituary. — Mb.  W.  E.  Robson. — We  regret  to  record 
the  death  of  Mr.  W.  E.  Robson,  lecturer  and  iustrnctor  in  dynamo 
and  motor  design  in  the  City  and  Guilds  (Engineering)  CoUege, 


South  Kensington.  Mr.  Robson  joined  the  staff  of  the  college  in 
190U,  after  he  had  had  some  teaching  work  in  evening  classes,  and 
a  large  and  varied  practical  experience  witli  several  well-known 
firms.  Amongst  these  may  be  mentioned  Messrs.  Scott  .V  Mountain, 
Gateshead  ;  Messrs.  Armstrong,  Whitworth  A:  Co.,  Elswick  ;  the 
Brush  Electrical  Engineering  Co.,  Loughborough,  and  the  British 
Electric  Plant  Co.,  Alloa.  He  made  many  improvements  in  the 
teaching  of  design  during  the  six  years  he  was  engajjed  in  this 
work.  Last  session  he  conducted  an  advanced  course  of  instrnction 
on  "The  Systematic  Design,  Construction  and  Manufacture  of 
Dynamo-Electric  .Alachinery,  "  in  which  the  ground  covered  by 
college  courses  was  greatly  extended.  (»f  these  subjects  he  had 
made  a  special  study,  and  in  addition  to  pure  design,  the  many 
questions  involved  in  the  construction  of  machines,  and  the 
organisation  of  factories  for  systematic  manufacture,  were  discussed 
in  detail.  His  untimely  decease  is  a  great  loss  to  the  college,  and 
to  his  colleagues,  students  and  f  rieniis,  with  whom  he  was  deservedly 
popular.  .\8  .successor  to  Mr.  Robson,  l>K.  S.  P.  S.MiTH,  chief 
designer  to  the  <  leneral  Electric  Co  ,  Witton,  has  been  appointed. 

It  is  reported  from  Canada  that,  while  out  in  a  canoe  fishing.  Mr. 
William  .McCaituky,  assistant  manager  of  the  Canadian  Electric 
Co.,  his  wife  and  three  children,  were  drowned  in  the  Pidgen  River, 
Ontario. 


NEW    COMPANIES    REGISTERED. 


Silent  Electric  Clock  Co.,  Ltd.(,124,t06).— This  company  was 
rogiatcred  on  September  24th,  with  a  capital  ot  i'3,400  in  :),O0O  preference 
shares  of  JCl  each  aod  H,000  ordinary  shares  of  la.  each,  to  talte  over  the  Inisiness 
carried  on  at  103,  Ooswell  Road,  K.C..  as  the  •'Silent  Electric  Clock  Co.,"  and 
to  carry  on  the  liusiness  of  civil,  mectianical  and  electrical  engineers,  manu- 
(ftcturers  of  all  hinds  of  clocks,  watches,  Ac.  The  subscribers  (with  one 
preferred  share  each)  are  ; — H.  W.  Porter,  4,  Rectory  drove,  I>cigli,  fcssex, 
gentleman  :  L.  W.  Morton,  lf.R,  St.  Pauls  Roail.  Ht^bbury.  N..  clerk.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  three  or  more 
than  live  :  the  llrst  are  H.  T.  W.  Bowell,  G.  B.  BSwoll  and  A.  O.  Gold  ;  r|iiali- 
ncatlon.2riPordinar>' "hares;  remuneration  as  llxed  by  the  companv.  Retcistered 
oHIce.  192,  Cioswell  Road,  E.C. 

Seveiioaks  and  District  Electricity  Co.,  Ltd.    Prospectus 

only  of  proposed  companv  registered  on  September  2&th,  with  capital  1' 40.000 
in  ill  shares  laO.OOO  ofTered  at  par),  llirectors :  i\  Swanzy,  J.P.,  .Major  Hy. 
I'ulton  and  II.  \V.  Handcock,  all  ot  Sevenoaks.  Solicitor :  H.  Brooks,  24,  Law. 
rcncc  Lane,  K..I'. 

County  of   Dorset  Electric  Supply  Co.,  Ltd.  (121,.'!72).— 

RcKistcrcd  September  2:lrd  by  8.  Morse,  J,  Kimi^way,  W.C.  Capital,  X75,C0O 
in  i'l  shares.  OlMects,  to  carry  on  the  business  ol  electrical  and  Keneral  engi- 
neers, electricians,  contractors,  manufacturers  of  electrical  apparatus. 
generators,  producers  and  suppliers  of  light,  heat,  sound  and  (power  by  elec- 
tricity, galvanism,  magnetism  and  otherwise,  suppliers  of  electricity  for  all 
purposes,  \-c.  The  signatories  are : — \V.  H.  Baxter,  The  Wilderness,  Sher- 
borne, brewer,  2f)0  shares;  F.  W.  Reynolds,  Acorn  Works,  Edward  Street, 
B.B.,  engineer,  2.~'0  shares  ;  Lieut.  Col.  C.  C.  Castleman-Bmith,  Brenty,  Bland- 
ford,  250  shares;  J.  A.  Hosker,  J. P.,  Kirkleatham,  Bournemouth,  2;"iO  shares; 
.1.  A.  Purvis,  (i,  Pennsylvania  Park,  Kxeter,  engineer,  1,000  shares  :  H.  B. 
Renwick,  Moorgate  Court,  Moorgatf  Place,  K.C.,  company  director,  I  share  ; 
T.  W.  Cole,  Moorgate  Court,  Moorgate  Place,  E.C,  secretary,  1  share. 
Minimvim  cash  subscription,  I„'.00  shares.  The  first  directors,  to  be  not  less 
than  three  or  more  than  seven,  are  W.  H.  Baxtc  r,  K.  W.  Revnolds,  Lieut.  Col. 
C.  C.  Castleman  Smith,  J.  A.  Hosker,  J. P.,  and  A.  J.  Woodrolfe,  .J.P.,  Ware, 
Lyme  Regir. ;  qualification,  J:2^  ;  remuneration,  f.'">U  each  per  annum  (£2.*}  extra 
for  the  chairman).    Registered  ottice,  Moorgate  Court,  Moorgate  Street,  E.C. 

Interniitionnl    Marine    Signal    and    Carbide    Co.,    Ltd. 

(12I,37S).— This  company  was  registered  on  September  23rd,  with  a  capital  of 
i.'l,(>0<)  in  £1  shares,  to  manufacture  and  sell  marine  signal  appliances  and 
carbide  and  such  accessories  as  are  required  in  lighting,  telephoning  and 
transmitting  signals  with  or  without  wire  or  other  lines  over,  under  or 
through  land,  water  or  air.  The  subscribers  are; — Ron.  C.  Sifton,  Ottawa, 
Canada,  chairman  of  Conservation,  '.)00  shares;  W.  B.  Siflon,  29,  Charing 
Cross,  8.W.,  director  of  companies,  50  shares  ;  A.  P.  Collier,  29,  Charing  Cross, 
8.W.,  engineer,  50  shares.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  two  or  more  than  five  ;  the  first  are  Hon.  C.  Sifton,  W.  B. 
Bifton  and  A.  P.  Collier;  qualification,  60  shares.  Registered  otBce, 
29,  Charing  Cross,  S.W. 

Auto-Electric  Transmission,  Ltd.  (124,440).— This  company 

was  registered  on  September  2Gth,  with  a  capita!  of  XIO.OOO  in  ±1  shares,  to 
acquire  any  inventions  relating  to  other  electrically-operated  self-propelled 
vehicles,  the  electrical  or  other  transmission  of  power,  Ac,  and  to  adopt  an 
agreement  with  H.  B.  Van  Daalen  and  P.  H.  Schreiber.  The  subscribers 
(with  one  share  each)  are  —A.  A.  Knight,  .36,  Denbigh  Road,  West  Ealing, 
engineer  ;  E.  W.  Roberts.  Ashtree  Cottage,  Dulwich  Village,  8.E.,  manager. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five;  the  first  are  H.  B.  Van  Daalen,  managing  director,  A.  A.  Enight 
O.  A.  Knight,  E.  W.  Roberts  and  W.  T.  Pritchard  ;  qualification,  £2S.  Regis- 
tered office,  S,  Southampton  Street,  Holbom,  W.C. 

Glasgow  Electrical   Engineering    Co.,   Ltd.  (8,391).— This 

company  was  registered  in  Edinburgh  on  September  24th,  with  a  capital  of 
£1,000  in  £1  shares,  to  carry  on  the  business  as  electrical  engineers,  &c.  The 
subscribers  (with  one  share  each)  are ; — J.  Stevens,  39,  Randolph  Gardens, 
Crow  Road,  Partick,  Glasgow,  electrical  engineer;  J.  L.  Murray,  124,  St. 
Vincent  Street,  Glasgow,  chartered  accountant ;  J.  W.  Galloway,  157,  St. 
Vincent  Street,  Glasgow,  solicitor.  Private  company.  The  numbers  of 
directors  is  not  to  be  less  than  two  or  more  than  four ;  the  first  are  J.  H. 
Garby  and  J.  Stevens ;  qualification,  100  shares.  Registered  office,  47,  Pitt 
Street,  Glasgow. 

Electrograpll,  Ltd.  (124,42(0 —This  company  was  registered 
on  September  25th,  with  a  capital  of  £3,000  in  £1  shares,  to  carry  on  the 
business  of  advertising  agents  and  contractors  by  means  of  the  exhibition  of 
electric  and  other  signs.  &c.  The  subscribers  (with  one  share  each)  are; — 
J.  M.  McLaren,  150,  Leadenhall  Street,  EC,  chartered  accountant :  E.  P. 
Moy,  Greenland  Place,  Camden  Town,  N.W.,  engineer;  R.  H.  Gillsspie,  29i, 
Charing  Cross  Road,  W.C,  chartered  accountant.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five :  the  sub- 
scribers are  to  appoint  the  first ;  qualification.  £1.  Registered  by  Smith, 
Rundell  &  Dods,  9,  John  Street  Bedford  Row,  W.C. 

Farad    Electrical  Co.,    Ltd.   (124,421).— This  company    was 

registered  on  September  25th,  with  a  capital  of  £1,500  in  £1  shares  to  carry  on 
the  business  indicated  by  the  title.  The  subsciibers  (with  one  share  each) 
are  :— H.  J.  Whitehead,  Farad  House,  Fairfield  Street,  Wandsworth.  8.W., 
electrical  engineer  ;  H.  A.  Bysouth,  81,  Northcote  Road,  Wandsworth  Common, 
8.  W.,  electrical  engineer.  Private  company.  H.  J.  Whitehead  is  the  govern- 
ing director.  Registered  office,  Farad  House,  20,  Fairfield  Street,  Wanda- 
worth,  S.W. 
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Johnsons  Sigrns,  Ltd.  (124,398').— This  company  was  regis- 
tered on  September  24th,  with  a  capital  of  iS.OOO  in  £1  shares  (100  manage- 
ment) to  take  over  the  business  of  advertising  agents,  designers,  producers 
and  manufacturers  of  banners,  showcards,  electric  and  other  signs,  Ac, 
carried  on  at  177i,  Edgware  Road.  W.,  by  J.  Johnson  and  W.  C.  Johnson  as 
•' Johnson  Brothers."  The  subscribers  (with  one  share  each)  are :— J.  John- 
son, 1T7a,  Edgware  Road,  W.,  sign  specialist;  W.  C.  Johnson,  n7A,  Edgware 
Road,  W.,  sign  specialist.  Private  company.  The  number  of  directors  is  not 
to  be  less  tftan  two  or  more  tlian  live ;  the  first  are  J.  Johnson  and  W.  C. 
Johnson.    Registered  oCBce,  ITTa,  Edgware  Road,  W. 

Invicta  Engineerinjj  Co.,  Ltd.  (iiM.ii'ey— This  company  was 

registered  on  Septemlier  2.5th,  with  a  capital  of  £5,000  in  fl  shares,  to  carry  on 
the  business  of  makers  of  and  dealers  in  cash  registers,  adding,  weighing, 
calculating,  measuring  and  other  machines  (automatic,  electrical,  pneumatic 
or  otherwise)  for  the  delivery  or  supply  of  electricity,  air,  vapour,  liquids  or 
solids  (manufactured  articles  or  raw  materials),  &c.  The  subscribers  (with 
one  share  each)  are  :— V.  L.  Robinson,  High  Street  Chambers,  Coventry, 
solicitor;  A.  Howard,  10,  Clifford's  Inn,  E.C.,  solicitor;  E.  A.  Raves,  21,  Salis- 
bury Road,  Bexley,  mechanical  engineer.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  three  or  more  than  five  ;  the'subscriliers  are  to 
appoint  the  first;  i|ualiflcation,  SO  shares.  Registered  oftice,  61,  The  Broad- 
way, Bexley  Heath,  Kent. 

International    Bleachers'    Corporation,   Ltd.    (124.578).— 

This  company  was  registered  on  October  3rd,  with  a  capital  of  £5,000  in  4,600 
ordinary  shares  of  £1  each  and  10.000  founders'  shares  of  Is.  each,  to  acquire 
from  Electric  Bleachers.  Ltd.,  certain  inventions  for,  or  connected  with, 
bleaching,  and  all  improvements  thereof,  and  to  carry  on  the  business  of 
mechanical  and  electrical  engineers,  manufacturers  of  and  dealers  in 
apparatus,  Ac,  used  in  connection  with  electric,  electrolytic  or  chemical 
bleaching,  &c.  The  subscribers  (wilh  one  share  each)  are  — W.  T.  Pollard.  4, 
Clement's  Inn,  Strand,  W.C.  clerk;  C.  Brant,  6,  Kentish  Town  Road,  N.W., 
clerk.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  nine  ;  the  subscribers  are  to  appoint  the  first:  qualification.  100 
shares  ;  remuneration  as  fixed  by  the  company.  Registered  oftice,  4,  Bedford 
Chambers,  Covent  Garden,  W.C. 

Abingdon  Electric  Supply  Co.,  Ltd.  (124.484">.— This  com- 
pany was  registered  on  September  iiSlh,  with  a  capital  of  £10,000  in  900  cumu- 
lative preference  shares  of  £5  eich,  2,000  preferred  ordinary  shares  of  £1,  and 
3,500  ordinary  shares  of  £1  each,  to  carry  on  the  business  of  electric  light  and 
power  company.  The  subscribers  (with  one  share  each)  are:— S.  Williams, 
38,  Parliament  Street,  W-estminster,  solicitor:  J.  H.  Kdwards,  1*27,  Victoria 
Street,  Bristol,  engineer.  Private  company.  The  number  of  directors  is  not 
to  be  more  than  six:  'he  first  are  not  named;  qualification,  60  shares. 
Registered  by  Seymonr  Williams  &  Co.;  38,  Parliament  Street,  S.W. 

Works  Control,  Ltd.  (124, fiiiD— This  company  was  registered 
on  October  4th,  with  a  capital  of  £150  in  £1  shares,  tt  carry  on  the  business  of 
manufacturers  of  and  dealers  in  recording  apparatus  and  instruments 
necessary  for  the  control  of  machinery  of  every  description,  electric, 
mechanical,  and  general  engineers,  tube  makers,  wire  drawers,  lorry  pro- 
prietors,&c.  The  subscribers  (with  50  shares  each)  are:— P.  de  Bruyn,  Dusseldorf, 
Germany,  manufacturer;  K.  Huessener,  for  the  Coke  Oven  Machinery  Co., 
Ltd.,  37,  Cole  Park  Road,  Twickenham,  civil  engineer  :  C.  E.  de  Bruyn, 
Castlebury  Farm.  Wareside,  Herts.,  mechanical  engineer.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five :  the 
first  are  P.  de  Bruyn.  K.  Hauessener  and  C.  E.  de  Bruyn.  Registered  by 
Jordan  A  Sons.  Ltd.,  116-7,  Chancery  Lane,  W.C. 


CITY    NOTES. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Electric    Construction    Co.,    Ltd.  (.S9.292')  —  Return   Hat^d 

August  1st,  1913  (filed  .\ugust  2nd).  Capital  £100,000  in  £2  shares  (60,000  pref.)  : 
112.100  ord.  and  31,390  pref.  shares  taken  up;  £2  per  share  called  on  on  2,100 
ord.  and  18,216  pref. ;  f  0.690  paid  ;  £246,290  con'idered  as  paid  on  110,000  ord. 
and  13,145  pref.     Mortgages  and  charges  :  £175,000. 

Electrical  Power  Storage,   Ltd.  (30.313  C)  -  Return  dated 

August  1st.  1912  (filed  August  13th).  Capital  £100,600  in  £5  shares  (20,000  ord. 
and  100  founders');  66  founders'  and  18, R92  ord.  shares  taken  up:  £5  per  share 
called  up  on  66  founders' and  £4  per  share  on  3,132  ord.,  £13,332  paid  (includ- 
ing £474  paid  on  four  founders'  and  405  ord.  shares  forfeited  ;  £77,800  considered 
as  paid  on  16,460  shares.    Mortgages  and  cliarges  :  £20,000. 

James  Keith  &  Blackman  Co.,  Ltd. — Issue  on  September  17th. 

1912,  of  £100  debentures,  part  of  a  serie'g  of  which  particulars  have  already 
been  filed.  A  memorandum  of  satisfaction  in  full  on  May  22nd.  1912,  of  deben- 
ture dated  October  29th,  1901,  securing  £200,  has  been  filed  (notified  September 
18th,  1919). 

T.  Clarke  &  Co.,  Ltd.  —  Equitable  morte-age  on  leasehold 
premises  in  Chelsea,  known  as  129,  Sloane  Street,  and  237,  Pavilion  Road,  dated 
August  23rd,  1912,  to  secure  all  moneys  due.  or  to  become  due,  from  tlie  com- 
pany to  the  London  County  and  Westminster  Bank,  Ltd.,  4,  Lothbury,  E.C. 

Acton  Lamp  Co.,  Ltd.— Issue  on  September  13th,  1912.  of  C500 
debentures,  part  of  a  series  of  which  particulars  have  already  been  filed. 

Merthyr  Electric  Traction  and  Lighting  Co.,  Ltd.  (.57,908^ 

—Return  dated  March  3Ist,  1912  (filed  July  14th).  Capital  £100,000  in  £5  shares 
(10,000 pref.);  6,000  pref.  and  6,000  ord.  shares  taken  up;  £60,000  paid.  Mort- 
gages and  charges :  £48,400. 

Sloan  Electrical  Co.,  Ltd.  (6I, 528).— Return  dated  AuR-nst  7th. 

1912  (filed  August  16th).  Capital  £15,000  in  £1  shares  (6,000  pref.);  5.000  pref. 
and  2.754  ord.  shares  taken  up  :  £1  per  share  called  up  on  1,264  ord. ;  £1.254 
paid ;  £6,600  considered  as  paid  on  6,603  shares.    Mortgages  and  charges :  Nil. 


Electrical  I'tilities  Corporation. — Quarterly  dividends 

of  IJ  per  cent,  on  the  preferred  stock  and  J  per  cent,  on  the 
common  stock  has  been  declared. 

An^rlo-Ar^entine  Tramways  Co..  Ltd. — The  directors 

have  declared  an  interim  dividend  of  is.  per  share,  being  at  the  rate 
of  8  per  cent,  per  annum,  less  income-tai,  on  the  ordinary  share 
capital  for  the  .Tune  half-year. 

Sao  Panic  Tramway.  Liglit  and  Power  Co.,  Ltd. — 

The  directors  have  declared  a  quarterly  dividend  at  the  rate  of  10 
per  cent,  per  annum. 

SIe.\ico  Tramways  Co. — The  directors  have  declared  a 
dividend  of  1  j  per  cent,  for  the  quarter  ended  September  30tb. 


Bahia  Tramway,  Light  and  Power  Co. 

The  directors'  report  for  1911  (as  printed  in  the  Fimincirr')  states 
that  the  work  of  improvin);  and  extending-  the  installations  at 
Bahia  has  been  continued,  and  the  property  is  being-  brought  into 
better  physical  condition  as  rapidly  .as  available  funds  will  permit. 
The  improvements  already  made  are  evidenced  by  the  fact  that 
while  the  gross  earnings  have  increased,  the  operating  expenses  for 
the  year  show  a  reduction  compared  with  the  figures  of  the  pre- 
ceding year.  Further  work  has  been  carried  out  on  track  renewals, 
and  about  half  a  mile  of  additional  single  track  for  branch  lines 
has  been  constructed,  the  total  length  of  track  being  now  about  18 
miles.  The  rolling  stock  has  also  been  improved,  and  the  company 
possesses  3-t  passenger  and  freight  cars  with  motors  and  24  trailers 
without  motors.  Special  attention  is  being  devoted  to  further 
improvements  of  the  track  and  rolling  stock  with  the  object  of 
securing  more  economical  operation.  In  the  electricity  department 
the  erection  of  the  new  gas  producer  plant  of  1,.500  H.r.  has  been 
completed,  and  the  plant  is  running  satisf  ictorily.  In  order  to 
provide  for  future  expansion  of  business  and  for  a  sufficient 
reserve  of  power,  it  has  been  decided  to  extend  the  power  house  and 
to  install  an  additional  generator  plant  of  1.100  h.p.,  which  will 
bring  up  the  total  effective  capacity  of  the  plant  to  3,100  h.p. 
Orders  for  this  plant  have  been  given,  and  it  is  expected  that  with 
the  additional  output  of  electrical  energy  which  will  be  obtained 
therefrom  no  difficulty  will  be  experienced  in  supplying  the  much 
larger  demands  for  electric  light  and  power  which  will  come  from 
new  consumers  as  soon  as  the  final  decision  has  been  obtained  in 
connection  with  the  lawsuit  instituted  by  the  company's  subsidiary, 
the  Cie.  d'EcIairage  de  Bahia,  to  which  reference  was  made  in 
previous  reports.  The  gasworks  has  been  further  improved  in  the 
course  of  the  year. 

The  following  are  the  earnings  in  Brazilian  currency  of  the  three 
departments  for  the  year  1911,  compared  with  those  of  the  pre- 
ceding year :— Tramways,  net  earnings  1911,  ?3ii4.427  ;  1910. 
$21)1.482  :  electric  light  and  power,  net  earnings  1911,  8117,820: 
1910,  871,338:  gasworks  net  earnings  1911,  S235,9S(;  ;  1910, 
8137,927  ;  total  net  earnings,  1911,  •?718,233  ;  1910.  §170,749.  For 
the  first  seven  months  of  1912  the  net  earnings  at  Bahia  of  all 
departments  show  an  increase  over  those  for  the  same  period  in 
1911  of  £2,312,  or  s  per  cent.  The  fact  that  the  company's  sub- 
sidiary, the  (jompagnie  d'EcIairage  de  Bahia,  through  whom  the  gas- 
works and  electric  lighting  and  power  business  is  carried  on,  has 
not  been  able  to  work  in  full  enjoyment  of  its  privileges,  has  con- 
tinued to  afffct  adversely  the  operating  results.  An  important  in- 
termediate decision  was  obtained  last  year,  as  mentioned  in  the  last 
report,  but  the  final  decision  in  the  suit  has  not  yet  been  given  by 
the  Federal  Judge  at  Bahia.  The  delay  in  obtaining  this  decision 
has  allowed  the  violation  of  the  privilege  of  the  Cie.  d'EcIairage  de 
Bahia  at  Bahia  to  be  continued,  and  seriously  affected  its  earnings, 
which  in  turn  has  handicapped  it  in  the  provision  of  funds  for  im- 
proving its  property  Efforts  are  now  being  directed  to  bringing 
this  long-drawn-out  lawsuit  to  a  conclusion,  and,  as  the  legal 
advisers  expect  that  it  will  ultimately  result  in  establishing  the 
Cie.  d'EcIairage  in  its  rightful  position,  that  company  will  then 
have  a  claim  for  heavy  dam,ages  against  the  Municipality  of  Bahia. 
When  the  lawsuit  above  mentioned  is  concluded  a  large  expansion 
of  business  and  increased  earnings  must  result,  which  will  enable 
the  question  of  funding  the  company's  floating  debt  to  be  taken 
in  hand. 


Dick,  Kerr  A:  Co.,  Ltd. — The  report  of  the  directors, 
which  will  come  before  the  annual  meeting  at  Cannon  Street  Hotel, 
E.G.,  on  Tuesday  next,  shows  that  the  profits  earned  during  the  12 
months'  trading  to  .Tune  30th.  1912,  amount  to  £3,275.  which,  added 
to  the  sum  brought  forward  from  last  year  (£36,892),  makes  a  total  of 
£40,167.  Out  of  this  sum  the  debenture  interest  .and  trustees  fees 
have  been  paid,  and  there  has  been  reserved  the  sum  required  to 
provide  for  the  premium  payable  on  the  redemption  of  the  present 
debenture  stock.  These  items  absorb  £11,851,  leaving  a  balance  of 
£2.8,316  available  for  appropriation  as  under  : — Dividend  of  6  per 
cent,  per  annum  on  the  preference  share  capital  (the  half-yearly 
dividends  to  December  3 1  Bt,  1911,  and  June  30tb.  1912.  have  already 
been  paid),  £18,300;  carry  forward,  £10,016.  The  directors  are 
unable  to  recommend  the  payment  of  a  dividend  on  the  ordinary 
shares  for  the  year  under  review.  They  regret  that  the  anticipa- 
tions expressed  in  the  last  report  of  more  prosperous  business  have 
not  been  fulfilled.  To  some  extent  this  is  due  to  the  effects  of  the 
railway  and  coal  strikes,  which  delayed  the  completion  of  orders, 
but  principally  to  unexpected  losses  on  certain  contracts  which  were 
completed  during  the  year.  Mr.  John  Kerr  and  Mr.  Geo.  Richardson, 
for  private  reasons,  resigned  their  seats  on  the  board  during  the 
year,  and  the  place  of  the  former,  as  chairman  of  the  company,  has 
been  filled  by  Mr.  Cayley,  and  his  place  as  deputy  chairman  by  ^fr. 
Prestwich. 

Suffolk   Electricity  Supply  Co.,   Ltd. — A  financial 

daily  states  tiiat  the  directors  declared  a  dividend  on  the  ordinary 
shares  at  the  rate  of  ."i  per  cent,  per  annum,  the  reserves  being 
raised  to  £3,220. 

Mexican  Light  and  Power  Co.,  Ltd. — The  directors 

have  declared  a  dividend  of  3i  per  cent,  on  the  preference  shares 
for  the  six  months  ended  October  31st. 
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Suuderland  district  Electric  Tramways,  Ltd. 

Tilt;  directors'  report  for  tlie  12  months  ended  October  Hist,  I'.lll, 
which  was  Hubmittcd  at  the  mcetinir  held  on  October  3rd  at 
Winchester  House,  E.C  ,  stated  that  during'  the  period  under  review 
the  tratlic  receipts  were  collected  by  the  Receiver.  Mr.  Charles  Eves, 
who  was  appointed  by  the  Court  on  .lune  -'nd,  I'.llO,  on  the  suit  of 
the  prior  lien  and  first  mort^,'alre  debenture-holders.  Since  that 
date,  although  the  board  had  not  been  relieved  from  the  control  of 
the  undertakinir,  they  had,  nevertheless,  been  deprived  of  their 
managerial  powers  owinp  to  their  having  no  funds  at  their  disposal 
for  the  purposes  of  the  company.  After  providing  for  interest  on 
the  prior  lien  bonds  and  the  first  and  second  mortf^af^e  debentares, 
and  the  Receiver's  remuneration  and  expenses,  the  accounts  showed 
a  loss  on  the  yenr  of  £rpS'<,  brinpinir  the  aggregate  loss  to  date  up 
to  £H;,8U0.  burinfr  the  year  the  trallic  receipts  had  shown  an 
increase  of  £1,712,  and  the  working  expenses  (including  the 
Receivership  expenses)  had  also  shown  an  increase  of  £1,190. 
Durinpr  the  year  the  board  was  constantly  occupied  in  preparing 
and  conaiderini;  schemes  for  the  reortranisation  of  the  company,  and 
in  carrying  on  negotiations  with  various  parties  for  providing 
working  capital,  as  well  as  with  the  Receiver  and  the  principal 
debenture-lioliiersi  as  to  the  proposed  reorganisation,  lltimately  a 
scheme  was  agreed  upon  and  submitted  by  the  Receiver  to  the  Court, 
who  directtd  that  meetings  of  the  three  classes  of  debenture- 
holders  should  be  convened  for  the  purpose  of  considering,  and,  if 
thought  fit,  of  approving  such  scheme.  The  meetings  were  duly 
held  and  the  schtme  was  unanimously  accepted.  The  Court  in  due 
course  gave  its  sanction  to  the  adoption  of  the  scheme,  which  now 
remains  to  be  carried  into  effect.  The  report  then  proceeds  to  state 
briefly  the  principal  features  of  the  scheme. 

Mr.  H.  R.  Hogg,  who  presided  at  the  meeting,  saiil  that 
during  the  past  year  the  moneys  received  by  the  company  had 
still  been  in  the  hands  of  the  Receiver,  and  the  board  had  been 
hard  at  work  getting  through  the  scheme  which  was  referred 
to  in  the  report.  Several  schemes  had  been  previously  proposed  by 
which  the  company  should  be  taken  out  of  the  hands  of  the 
Receiver  and  come  back  to  the  shareholders,  but  a  scheme  had  now 
been  agreed  upon  by  the  various  bodies.  There  were  no  fewer  than 
five  different  bodies  interested  in  the  scheme,  each  of  which  had  the 
power  of  stopping  any  arrangement,  and  therefore  it  was  a  matter 
of  difficult  negotiation  to  get  them  all  into  line.  However,  he  was 
happy  to  say  that  that  had  been  done,  and  thes:;heme  had  received  the 
sanction  of  the  I  curt,  and  as  soon  as  the  Conrts  again  met,  he  hoped 
it  would  only  take  a  week  or  two  before  the  undertaking  again  came 
into  the  shareholders'  hands.  The  expenses  of  carrying  on  a  business 
like  that  under  a  Receiver  were,  unfortunately,  heavy,  and  although 
the  year  under  review  was  the  best  year  they  had  ever  had,  still 
there  was  a  deficit  of  £68s,  if  they  reckoned  all  the  payments. 
Under  the  scheme,  the  interest  was  to  be  funded  in  the  form  of 
income  debentures,  and  the  interest  due  to  the  debenture-holders 
and  to  the  prior  Hen  holders  was  to  be  paid  off  with  prior  liens.  They 
had  arranged  for  the  money  for  the  new  prior  liens,  and  as  the 
interest  on  the  first  mortgage  debentures  was  being  reduced  from 
5  per  cent,  to  4  per  cent.,  the  standing  charges  would  come  down 
to  about  £G,:!0(i.  The  chief  drawback  they  had  had  to  contend 
against,  was  that  the  cars  were  in  very  bad  order,  and  the  Receiver, 
although  he  had  had  their  affairs  in  hand  for  two  years,  had  not  been 
allowed  to  spend  any  money  on  the  renewal  of  cars.  A  good  deal 
of  money  had  been  spent  on  renewals  of  track,  but  owing  to  the 
coal  deposits  beneath  their  property,  it  was  a  very  difficult  thing 
to  keep  the  track  in  order.  Two  miles  of  the  track  had  sunk  so 
much  that  it  was  quite  dangerous,  and  required  to  be  renewed 
altogether,  but  if  they  were  to  spend  the  money  necessary  to  do 
this,  the  fact  remained  that  there  was  another  7  or  8  ft.  of  coal 
to  take  out,  and  doubtless  the  track  would  again  sink. 
Fortunately  it  was  not  a  very  important  portion  of  their  line,  as  it 
was  only  a  branch  of  the  main  line  to  Fencehonses  Station,  and 
they  thought  they  might  be  able  to  arrange  motor-omnibuses  for 
the  necessary  service.  They  were  late  issuing  their  accounts,  but 
this  was  due  to  the  fact  that  they  could  not  get  the  accounts  from 
the  Receiver  till  quite  recently.  The  receipts  during  the  present 
year,  since  October  Slst  last,  had  been  f  SUO  better  than  in  the 
previous  year,  which  was  then  the  best  year  they  had  had.  so  that 
by  working  economically  he  trusted,  in  the  future,  there  might  be 
something  left  over  after  paying  the  standing  charges.  The  scheme 
provided  for  their  borrowing  £30,000  on  the  prior  lien  bonds,  if  it  was 
required,  and  they  were  issuing  £i'0,OoOof  them,  which  would  pay  off 
the  present  prior  liens  which  became  due  in  consequence  of  the  line 
being  put  into  the  Receiver's  hands.  There  was  a  fair  amount  of 
money  in  the  hands  of  the  Receiver,  and  with  the  new  money 
brought  in  they  hoped  to  improve  the  service  very  materially. 
They  had  already  ordered  10  new  cars,  and  he  thought  they  would 
have  to  order  another  10  as  soon  as  they  got  the  money  into  their 
hands  to  pay  for  them. 

Mb,  R.  Parker  seconded  the  motion,  and  the  report  was  adopted 
without  discussion. 

Prospectuses. — Brazilian  Traction,  LiyJit  and  Power  Co., 
Ltd.  —The  list  of  applications  was  to  close  on  Tuesday  last  of  an 
offer  of  £1,880,000  5  per  cent.  50-year  first  mortgage  bonds  of  the 
Sao  Paulo  Electric  Co.,  Ltd.,  at  95  per  cent. 

The-  Aiiijlo-Argentine  Tranncays  Co..  LUl.— The  list  is  to  close 
on  Tuesday  next  for  an  issue  of  £1,500,000  of  5  per  cent. 
debenture  stock  at  98A.  This  is  part  of  the  total  of  £6,000,000 
authorised,  of  which  £3,000,000  has  already  been  issued.  As  our 
readers  are  aware,  this  company  has  absorbed  a  number  of  tramway 
undertakings  in  Buenos  Ayres,  and  it  now  owns  a  unified  system  of 
more  than  339  miles  of  track,  with  2,436  cars.  During  IPUorei 
299  millionB  of  passengers  were  carried. 


Russian  Capital  E.xpansion. 

T/ii'  llufi'ian  Allijemeine  EUctr'u-itij  i'o.,  has  applied  to  the  Govern- 
ment for  sanction  to  increase  the  share  capital  for  the  purpose  of 
extinguishing  the  loans  obtained  from  the  financial  group,  and 
increasing  the  company's  working  capital  in  consequence  of  the 
requirements  imposed  by  existing  orders.  It  is  proposed  to  issue 
new  shares  of  £400,000.  and  to  offer  them  to  present  shareholders 
in  the  proportion  of  one  new  to  two  old  shares  at  the  price  of  l.W 
per  cent.  The  augmentation  will  raise  the  ordinary  share  capital 
to  £1,200.000,  which  does  not  include  bond.t  of  £181,000.  The 
existing  shares  and  bonds  were  introduced  on  the  Berlin  Stock 
Exchange  last  February  at  the  prices  ol  13")  per  cent,  and  97  per 
cent,  respectively,  and  a  few  days  ago  the  quotations  were  178  per 
cent,  and  101  per  cent,  resjiectively. 

rhr  nii.'^>ii<in  Tiulor  Acnitntilalnr  Co.  of  ,SI.  I'rterxhurij,  in  which 
the  Berlin  Accumulator  Works  Co.  is  prominently  interested, 
intends  to  raise  its  share  capital  from  £120.00iito  £210,000  for  the 
purpose  of  extending  the  manufacturing  works  and  being  able  to 
deal  with  the  expansion  in  business.  The  company,  which  paid  a 
dividend  of  14  per  cent,  for  I'.U  I.  proposes  to  offer  the  new  shares 
to  existing  shareholders  at  par,  plus  the  slight  addition  required  by 
the  Russian  law  concerning  the  ratio  of  share  capital  to  the  reserve 
fund  It  was  in  contemplation  to  apply  for  the  admission  of  the 
shares  to  quotation  on  the  Berlin  Bourse,  but  it  is  stated  that  the 
directors  have  now  decided  to  withdraw  the  proposal  to  this  effect 
at  the  forthcoming  meeting. 


i^rake  &  <«orliaiii,  Ltd. — The  following  feport  for  the 

year  ended  June  30th,  1912,  will  be  presented  at  the  annual  meeting 
on  October  16th  :  "Afterpayment  of  all  charges,  including  bonuses 
due  to  staff,  there  remains  a  net  profit  of  £9.ii21,  which,  with 
£1,302  brought  forward  from  the  previous  year,  makes  a  total  of 
£10,323.  which  it  is  proposed  to  appropriate  as  follows:  By  pay- 
ment of  a  dividend  at  the  rate  of  4  j  per  cent,  per  annum,  £5,625  ; 
by  writing  off  from  underwriting  commission,  £3.000  ;  by  carrying 
forward  £1,698.  The  turnover  has  increased  considerably,  and  the 
public  are  realising  that  superior  electric  work  is  the  cheapest  in 
the  long  run.  The  firm  has  repeatedly  t>een  asked  to  advise  as  to 
the  remodelling  of  plants  where  efficienev  has  been  sacrificed  to 
first  cost.  The  reduction  in  cost  due  to  the  advent  of  metal  lamps 
has  opened  up  a  new  field  in  the  lighting  of  small  houses  for  which 
formerly  the  initial  outlay  was  prohibitive.  The  additional  ware- 
house for  the  wholesale  business  is  fully  occupied,  and  this  depart- 
ment also  shows  improved  results. ' 

Stock     Excbanire     Xotices.  —  The   Committee    have 
aiipointed  special  settling  days  as  under  : — 
Wednesday,  October  ICib.— Callender's  Share  and  Investment  TiuBt,  Ltd.— 

f  n,'i.CIOO  5  per  cent,  debenture  stock. 

Thursday,  October  17th.— British  Colambia  Telephone  Co.,  Ltd.— Fully-paid 
Bcrip  for  A'400,000  4*  per  cent,  lirst  mortgage  debenture  stock. 

And  ordered  the  undermentioned  securities  to  bs  quoted  in  the 
Official  List  :— 

Callender's  Share  and  Investment  Truat,  Ltd.— £115,000  5  per  cent,  deben- 
tnre  stock. 

Rio  de  Janeiro  Tramway,  Light  and  Power  Co.,  Ltd. — Certificates  of  depoeife 
for  361,4'j2  shares  of  $100  each,  fully-paid. 

Sao  Paulo  Tramway.  Light  and  Power  Co.,  Ltd. — Certiflcatea  of  deposit  (or 
85,699  shares  of  $100  each,  fully-paid;  and  certificates  of  deposit  for  6,197 
shares  of  ^100  each,  fully-paid,  marked  "  er  all  dividends." 


STOCKS    AND    SHARES. 


Tuesday  Evening, 

There  is  little  to  write  about  this  week,  so  far  as  stocks  and  shares 
are  concerned,  business  in  the  markets  having  been  restricted 
materially  by  the  reported  outbreak  of  war  in  the  Near  East.  This 
has  placed  a  check  upon  business  all  round  the  Stock  Exchange  ; 
and  in  spite  of  the  fact  that  Capel  Court,  as  usual,  clung  tenaciously 
to  the  idea  that  the  Powers  would  not  be  involved,  prices  were 
put  down  impartially  lest  the  unexpected  should  happen  after  alL 
Home  Railway  stocks  remain  dull  at  the  lower  levels  to  which 
they  were  reduced  on  the  advent  of  the  formidable  situation  abroad. 
Having  got  down  to  the  extent  of  a  point  or  two,  prices  stuck,  there 
being  insufficient  enterprise  to  buy  the  stocks  or  to  sell  bears  of 
them.  The  Undergrounds  are  quiet,  and  there  has  been  a  further 
advance  in  City  and  South  London  Ordinary,  the  price  to-night 
showing  a  rise  of  1  on  the  week,  while  the  company's  two  junior 
Preferences  are  again  a  point  apiece  higher.  Nothing  has  yet 
materialised  as  to  any  agreement  with  the  Midland,  but  the  recent 
circulators  of  the  idea  persist  that  it  will  turn  out  to  be  correct. 
Central  Londons  are  somewhat  easier.  The  Company's  proposed 
extension  into  the  Thames  Valley  is  receiving  cordial  welcome 
from  some  of  the  local  authorities  concerned  ;  and  it  is  expected 
that  the  company's  Bill  will  go  through  without  arousing  much 
opposition.  Metropolitans  dipped  to  59i,  which  leaves  the  price 
1 J  lower  on  the  week.  Districts  on  balance  are  i  down.  Railway 
officials  speak  gloomUy  of  the  prospects  of  the  Bill  which  is  to  be 
introduced  into  the  session  which  opened  this  week,  and  prophesy 
as  though  they  had  not  much  faith  in  the  Governments  promise 
to  help  them  in  the  matter  of  freight  rates.  But  this  seems  rather 
like  drowning  their  chickens  before  they  are  hatched,  and  ia  • 
aomewhat  ungracious  attitude  to  adopt. 
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Metropolitan  Electric  Tramway  Ordinary  shares  added  f",,  to 
their  rise  of  last  week,  the  recent  erood  report  beinp  responsible,  of 
course,  for  the  improvement.  The  Debenture  stock,  however,  came 
on  offer,  and  is  a  trifle  lower.  London  United  Tramways  Preference 
shed  5s.  of  its  previous  2.")S.  rise,  but  the  Debenture  stock  is  again  a 
point  to  the  ffood,  it  being  hoped  that  the  company  will  be  able  to 
place  its  finances  on  a  thoroughly  sound  footing  by  reason  of  the 
payment  of  the  Hammersmith  Council  in  respect  of  the  small  part 
of  the  undertaking  recently  acquired.  The  only  changes  in  the 
British  Electric  Traction  group  are  falls  of  1  in  the  4^  per  cent. 
Second  Debenture  and  of  i  in  the  .5  per  cent.  Debenture. 

Ko  doubt  before  this  appears  in  print  the  issue  will  have  betn 
made  of  £l,.50O,00O  5  per  cent.  Debenture  stock  by  the  Anglo- 
Argentine  Tramways  Company  at  about  9S}.  Upon  advance  in- 
formation of  this  the  present  stock  fell  1  to  101 .  and  the  First 
Preference  shares  are  i  down  at  £5  middle.  Sao  Paulo  Electric 
Tramway  .">  per  cent.  First  Debenture  stock  is  i  lower  upon  the 
offer  of  £1,8 NO, 000  .'J  per  cent.  First  Jlortgage  bonds  of  the  .'^ao 
Paulo  Electric  Company,  Ltd..  at  9.5.  The  share?  of  the  Tramway 
Company  are  5  lower  at  280  ;  but,  seeing  that  they  had  a  rise  of 
17  points  just  before,  the  reaction  does  not  amount  to  much.  Rio 
Trams  are  2  lower,  and  Mexico  Trams  fell  a  similar  amount,  the 
latter  company's  (>  percent,  bonds  easing  off  to  102';.  Dullness  in 
the  British  Columbia  Electric  Railway  group  has  lowered  the 
prices  of  four  issues  ([uoted  overleaf,  the  Preferred,  Deferred  and 
5  per  cent.  Preference  being  the  principal  sufferers.  Calcutta 
Trams  are  unaffected  by  the  declaration  of  an  interim  dividend  of 
5  per  cent.     Other  changes  in  this  department  are  negligible. 

Latin-Canadians  as  a  whole  are  somewhat  irregular.  Montreal 
Light,  Heat  and  Power  shares,  instead  of  being  tiuoted  with  10 
points  between  the  selling  and  buying  prices,  have  been  narrowed 
to  a  five-point  limit,  and  nominally  the  price  is  IJ  better.  Canadian 
General  Electric  Common  spurted  substantially,  the  price  gaining 
7  ;  while  Shawinigan  Water,  on  the  other  hand,  fell  back  2,  the 
Company's  bonds  and  Debenture  stock  also  declining.  Mexican 
Light  and  Power  Common  shares  continue  to  droop,  in  consequence 
of  the  unsettled  state  of  the  country.  Cordoba  Light  and  Power 
has  come  into  some  notice,  and  the  price  improved  to  ;i6J. 
Kaministiquia  Common  enjoyed  the  distinction  of  being  amongst 
the  very  few  stocks  to  improve  to-day,  Tuesday,  the  price  being  2  up 
at  Hoi. 

In  the  English  Electricity  Supply  list  the  solitary  change  is  a 
rise  of  I  in  L'rban  Preference.  Save  for  this,  the  whole  of  the 
stocks  and  shares  quoted  are  unaltered,  the  market,  however,  being 
extremely  firm,  with  buyers  readj-  to  take  shares  en  any  decline  in 
prices 

The  Telegraph  market  has  had  another  little  bout  of  excitement 
in  West  India  and  Panama  Ordinary.  Momentarily  the  price  was 
run  np  from  lij;  to  3ii,  reacting  afterwards  to  :ij  middle.  Apparently 
there  is  still  a  stale  hull  account  left  in  the  shares,  and  with 
the  general  feeling  of  caution  abroad,  it  is  only  necessary  for 
buyers  to  cease  their  operations  for  the  price  to  go  back  at  onte. 
The  American  division  is  a  little  duller.  Anglo-American  Telegraph 
Deferred  fell  \  :  the  usual  three-monthly  dividend  of  IJ  percent, 
on  the  Preferred  stock  was  declared  at  the  end  of  last  week. 
Direejt  United  States  cable  shares  fell  J.  The  Eastern  section,  how- 
ever, continues  firm,  and  "'China  "  shares  hardened  to  13 J.  Western 
Telegraphs  improved  to  13,,  and  Reuters  still  feel  the  influence  of 
the  augmented  dividend,  the  price  improving  to  11',  whjch  is  an 
advance  of  5s.  on  the  top  of  the  7s.  lid.  rise  last  week.  It  is  pointed 
ont,  with  a  certain  amount  of  grimness,  that  a  war  in  the  Balkans 
would  protably  tenefit  Reuters  considerably.  A  little  speculative 
buying  of  National  Telephone  Deferred  caused  the  price  to  put  on  a 
point  ;  while  amongst  other  Telephone  issues.  United  River  Plate 
Ordinary  rose  J  to  7L  Marconis  rose  to  5;',,  to  react  to  4-}8  ;  the 
market  welcomes  the  announcement  that  a  Select  Committee  of  the 
House  of  Commons  is  to  be  appointed  to  consider  the  Marconi  con- 
tract with  the  Government. 

Callenders  are  steady  at  Wi]  upon  the  declaration  of  the  regular 
10  per  cent,  interim  dividend.  Henley  s  Preference  rose  to  .5,  their 
par  value,  and  British  Insulated  and  Helsbys  at  7:,' are  i  higher, 
attention  having  been  directed  to  them  by  reason  of  the  handsome 
return  which  the  shares  offer  at  their  present  price.  Dick, 
Kerrs  are  flat  on  the  disappointing  nature  of  the  report  just  out. 
The  Ordinary  shares  have  to  go  dividendless.  and,  after  allowing 
for  Debenture  interest,  there  remains  a  loss  of  f  S  000  on  the  year 
Babcock  A:  Wilcox  lost  their  small  gain  of  last  week,  and  other 
Manufacturing  stocks  and  shares  are  mostly  steae^y.  Rubber 
shares,  like  many  other  industrials  of  the  speculative-investment 
type,  were  depressed  by  the  foreign  political  outlook,  while  the 
Stock  Exchange  markets  that  are  affected  by  the  prices  of  baser 
metals  gave  way  for  a  similar  reason.  The  Stock  Exchange  is 
rarely  pessimistic,  hut  even  some  of  the  cheerful  fouls  confess  that 
if  peace  were  to  break  out  -  as  they  put  it — this  week,  time  will  be 
required  to  restore  confidence  and  public  bullishness.  With  money 
tightening,  a  5  per  cent.  Bank  Rate  ccines  within  the  immediate 
range  of  prospect,  so  that,  what  with  one  thing  and  another, 
i«arkets  are  predisposed  to  go  softly  in  any  event  just  now. 


I  nited  Electric  Tramways  Co.  of  Caracas.  Ltd.— 

The  sixth  ordinary  general  meeting  of  the  shareholders  of  the 
above  company  was  held  on  Wednesday  at  Dashwood  House,  New 
Broad  .Street.  A  representative  of  the  Electrical  Review,  who 
attended  to  report  the  proceedings,  was  informed  that  the  meeting 
was  private.  A  reference  to  the  report  appeared  in  our  issue  of 
October  Ith,  page  546. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances.         • 


Wednesday,  October  9tli. 


CHEMICALS.  &c. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

«  Acid,  Hydrochloric 

per  cwt. 

5/- 

a     ,.     Nitric 

22/- 
2Jd. 

a     „     Oxalic            

per'"lb. 

a     ..      Sulphuric 

per  cwt. 

6/6 

«  Ammoniac  Sal        

42/. 

a  Ammonia.  Muriate  (large  crystal) 

per  ton 

i.'29  10 

a  Bleaching  powder 

£5  10 

a  Bisulphide  of  Carbon 

„ 

£18 

a  Borax  . . 

£16  10 

a  Copper  Sulphate 

£26 

10s. 

dec. 

a  Lead,  Nitrate          

£26  10 

a      „      White  Sugar 

£26  10 

«       ,,      Peroxide 

„ 

£32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

34d. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        ,.       Chlorate 

per  lb. 

3id. 

a   ,     ..       Perchlorate 

4  d. 

a  Potassium,  Cyanide  (98;i00  %) . . 

7  d. 

(for  mining  purposes  only) 

*  Shellac         

jer  cwt. 

70/- 

a  Sulphate  of  Magnesia 

Ver  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

£610 

a        „        Recovered 

£610 

a        ,.        Lump 

£5  6 

a  Soda,  Caustic  (white  70/72  %)   . . 

£10  5 

a     ,.     Chlorate        

per  lb. 

8|d. 

a      „     Crystals         

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

per  lb. 

8d. 

METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£82 

b           „           'Wire,  in  ton  lots    . . 

£102 

b           „           Sheet,  in  ton  lots   . . 

£120 

p  Babbitt's  metal  ingots     . . 

„ 

£88  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

95d. 

c     „     Tube  (brazed) 

lljd. 

c      ,.         „     (solid  drawn) 

li.d. 

c     ,.     Wire,  basis 

94d. 

c  Copper  Tubes  (brazed)     . . 

1/Ogd. 

c       ,.          .,      (solid  drawn) 

„ 

lljd. 

g       ,.      Bars  (best  selected) 

per  ton 

£95 

g       „      Sheet          

„ 

£!'5 

g       „      Rod 

£95 

d       „      (Electrolytic)  Bars 

£82  10s. 

d       „                 „           Sheets      . . 

£100  Ifs. 

d       „                 „           Rods 

1^ 

£89 

d       ,.                  „            H.C.   Wire 

per'lb. 

lOid. 

/  Ebonite  Rod            

6/8 

/       „         Sheet         

4/9 

a  German  Silver  Wire 

„ 

1(7 

ft  Guttapercha,  fine 

b  India-rubber,  Para  fine  . . 

4/7 

}d. 

dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

66/8 

aid 

dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

£14 

^  Lead,  English  Pig 

£21  16  to  £22 

16s 

dee. 

m  Marganin  Wire  No.  28  .. 

per'lb. 

6/6 

g  Mercury         

per  hot. 

£8 

6s. 

dec. 

e  Mica  (in  original  cases)  small  , . 

per  lb. 

6d.  to  Sa. 

e     „               „           „      medium 

„ 

8/6  to  6/- 

e      „               „            ,.      large   .. 

„ 

7/6  to  11/- 

p  Phosphor  Bronze,  plain  castings 

„ 

lid. 

p         „            „    rolled  bars  &  rods 

„ 

1/Oi 

p         „           „  rolled  strip  &  sheet 

„ 

1/1 

o  Platinum       

per  oz, 

186/- 

tfSilicium  Bronze  Wire      .. 

per  lb. 

.    lid. 

Steel,  Magnet,  in  bars 

per  ton 

£66 

*  Tin,  Block  (English) 

„ 

.1-231  to  £232 

£1 

inc. 

D    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/7 

p  White  Anti-friction  Metals 

per  ton 

£46  to  £160 

k  Zino,  Bb't  (Vieille  Montagne  bnd.) 

" 

£31  12  6 

IDs 

inc. 

Quotations  supplied  by — 


a  G.  Boor  4  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co. 

e  F,  Wiggins  &  Sons, 

^India-Rubber,  Gntta-Percha   and 

Telegraph  Works  Co,,  Ltd, 
g  James  &  Shakspeare, 
h  Edward  TIU  it  Co, 


/  BolUng  4  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  4  Nephew,  Ltd, 

m  W,  T.  Glover  4  Co.,  Ltd. 

a  F.  Ormiston  4  Bone 

o  Johnson,  Matthey  4  Co.,  Ltd 

p 

rW,  F,  Dennis  4  Oo, 


Brazilian  Traction,  Liglit  and    Power  Co,,  Ltd.— 

The  directors  have  declared  a  dividend  of  1  i  per  cent,  for  the 
quarter  ended  October  31st. 

Direct  I  nited  States  Cable  Co..  Ltd.— The  board  have 

resolved  to  pay  an  interim  dividend  of  2?.  per  share,  less  income- 
tax,  payable  on  and  after  31st  inst..  making  with  the  interim  divi- 
dend already  paid  a  total  distribution  of  4  per  cent,  for  the  half-year 
ended  September  30ih  last. 

Calcutta  Traniflays  Co,,  Ltd.— The   (iirectors   have 

declared  an  interim  dividend  at  the  rate  of  5  per  cent,  per  annum 
('2s.  6d.  per  share)  for  the  June  half-year. 

Callender's    Cable   and    Construction   Co.,  Ltd. — 

The  directors  hare  annonuced  an  interim  dividend  at  the  rate  of 
10  per  oent.  per  annmn. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES. 


EVeLISH   ELECTRICITY   SUPPLY   AND  POWER   COMPANIES. 


BoarnemoDth  A  Poole,  Ord, 

Do.    4i%Pret 

Do.    Second  II  %  Prof, 
Do.     4}  %  Dob.  Stock  . . 

Brompton  &  KenBinKton,  Ord 
Do.    7  %  Cum.  Prof.    . . 

Central   Eleotrlo   Supply,  4 


Gu 


,  De 


Ch»rlng  CroBB,  WcBt  Knd  4  City 

Do.    41  %  Cum.  Prel 

Do,     "^City     Undertaking" 
H  %  Cum.  Pret, 

Do.         Do.  4%  Deb... 
Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord. 

Do,    6  %  Cum.  Pref,   .. 

Do.    B  %  Deb 

Do.  4i  %  Second  Deb. 
County  of  London,  Ord.. . 

Do.    6%  Prof 

Do.    4*%  Deb 

Do.    4}  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Prof.    . . 

Do.    4J  %  First  Mort.  Deb.  . 
Folkestone 

Do.    B  %  Cum.  Prof.    . . 

Do.    4i%  First  Deb.  .. 
Hove 


KenalBgton  ft  Knlghlsbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  4»  %  Deb.  .. 
London  Eleotrlo,  Ord 

Do.    6  %  Pref 

Do.    4  %  FIrBt  Mori.  Deb,    . . 
Metropolitan  

Do.    4J  %  Cum.  Prof 

Do,    4i  %  First  Mort.  Deb. . . 

Do.    84  %  Mort.  Deb 

Midland  Electric  Corporation  ) 

44  %  First  Mort.  Deb.  / 

Newoastleon-Tyne  6  %  Prof.,  I 

Non-Cum.  f 

Nortb'Metropolitan  Power  Bup.  I 

ply,  6  %  Mortgages  (Red.)  1 

Netting    HUl,   6  %  Non-Cum.  I 

Prel. ; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8i  %  Deb 

Bmitbfleld  Markets,  Ord, 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Motropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  .. 
Urban,  Ord ' 

Do.     6%  Cum.  Prof 

Do.    4J  %  First  Mort.  Deb. . 
Westminster,  Ord, 

Do.    44  %  Com.  Pref, .. 


84      84 


Closing 

Quota  tlonfl 

Oct.  8th. 


7*—  8 
90'—  08 
78  —  83 
la-  2i 
4J-  6j 
90  — B8 
88-  41 
41—  41 
99  -109 
86  —  88 
974-  994 

*i-  ii 

101  —104 
10  —  11 

6—64 

e1=7l 

f5  — P8 

98  —101 
96  —  99  x(l 

B-    61 


6    9  9 

3  10  8 
BUS 

4  6  0 
4  17  0 
4  17  4 
4  8  8 
8  19  7 


5  14  8 
4  19  0 

6  19  0 
4  11  0 


COLONIAL   AND   FOREIGN   ELECTRICTTY   SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.     6%  Pref 

Calgary  Power,  Isl  Mort.  Bde. 
CanadianQen.EI.com, 

Do.    7  %  Pref 

Cordoba  Lt..  Power  and  T.,  Ord. 

Do.    6%  Deb 

Eleo.  Lt.  and  P.  of  Coohabamba,  \ 

6  %  Bonds  f 

Eleo.  Supply  Victoria,  6  %  let  I 

Mort.  Deb.  ( 

Elec.  Dev.  Ontario,  6   %   Istl 

Mort.  Bonds  / 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaminlstiquia  Power,B%  G.  Bs. 

Madras,  Ord.  

Melbourne,  B  %  Isl  Mort.  Deb. 
Mexican  El.  Lt.,  6  %  let  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    B  %  1st  Mort.  Gold  Bds. 


B 

6 

6 

6 

8* 

6 

6 

6 

100 

6 

B 

8100 

7 

7 

$100 
1 

7 

R 

7 

100 

5 

s 

100 

6 

6 

100 

6 

S 

«600 

6 

S 

10/. 

Nil 

1 

6 

6 

tBOO 

S 

E 

B 

Nil 

100 

B 

E 

R 

E 

tioo 

4 

4t 

$100 

7 

7 

B 

B 

955-  974 

104  -106 
14—     2 

102  —105 
87  —  89 
93  -  96 


4  IS    8 
B  13    4 

4    8  ,'4 


Monterey  RIy.  Light  ft  Power, ) 

6  %  Ist  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power   .. 

Northern,  Lt.,  Power  and  Coal,  1 

B  %  1st  Mort.  Bonds  I 

River  Plate,  Ord 

Do.    6  %  NonCum.  Pref.     .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  I 

Ist  Mort.  Deb. ) 

Shawlnlgan  Water,  Capital      . . 

Do.    E%  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  «  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  B  %  I 
Ist  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
Ist  Mort.  6  %  Gold  J 


100 

(100 

8 

$600 

6 

Stock 

10 

Do. 

A 

Do. 

6 

100 

44 

$100 

B 

$500 

6 

Stock 
Do, 

Jl 

lOO 

6 

1 

Hid. 

100 

6 

864—  884 
344  —249 
89  —  42 

240  —260 
109  —114 

102  —104 
S8  — lOOxc 

160  —154 
1074—1094 
1034-1054 
994—1014 
94  —  97 

54- >A 

103  —106 


S  18 
8  13 


4  16 
4  10 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  6  % ) 
Mort.  Deb.  j 

Ghili  Telephone 

Commercial  Cable,  Stig.  4%  Deb. 
Onba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India   Cable,  44  %) 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.  Africa  Tel.  4  % ) 
Mt.  Db.  Mauritius  Sub.  I 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  .. 

Do,    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    7  %!Onm.  Partdo.  Pref, 


Stook 
$100 
$1000 

Stock 


4 

6 

B 

H 

Ht 

4 

4 

H 

H 

6 

6 

6 

6 

7 

8 

4 

4 

6 

1(1 

10 

4 

4t 

10 

10 

6 

4 

*4 

*i 

118*— 1144 
26i-  26§ 
102  —104 

73-  n 

824—  544  xd 
94-  104 

164-  174 

8  -    Sjxc 
6»—    7  xd 

n-  75 

98  — )00 


994—1014 
19}—  18| 


11  —  114  xd 
123-  131  xd 
28J—  29| 


:> 


4  16  2 
4    8  11 

4  14  8 
6  14  8 
6  14     8 

6  14     4 

7  2  10 
6    7    0 


3  18  10 
6  1  10 
8  19    3 


Monte  Video  Telephone,  Ord, .. 

Do.    6%  Pref 

National  Telephone  Def. 

New  York  Telep.,  44%  Gen.  Ends. 

Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pret 

Do.    4'jfeRed.  Deb 

Pacific  and  European  Tel.,  4  %  I 
Guar.  Debs. ) 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     i  %  Debs.,  1   to   1,6001 

guar,  by  Braz.  Bub.  Tel.  / 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  Qnd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd.  . . 

Do.    4  %  Deb 

Western  Union  44  %Fdg.  Bonds 


Cert. 
Stock 


1554-1574 
101  —102 
15-  li 

13^  lA 

88  —  90 
98  -100 


994-1014 
74-    7| 

6|-    Bf 

1J4-  iH 


1C|—  10| 
9i—  10* 

101  -103 
18i-  18i 
964-  984 

100  —108 


B    6  8 

6    6  8 

4  'S  3 

4    B  4 

4  18  5 

19  0 

4    0  0 


6  10  4 
6  17  0 
4  17    1 


•  Unless  otherwise  stated,  aU  shares  are  lolly  pstd,  a  Paid  in  deferred  interest  warrants.  t  Interim  Dividend.  J  Ss.  in  Funded  Dividend  Certs. 


3aaa4ilaaed    aa>    nest«    pa^a. 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-<0"»«in««'i.) 

ELECTRIC  RAILWAYS   Aim   TRAMTTATS.— HOME. 


Bath  Trams,  Pre(,  Ord 

Do.    B%Pref 

Do.    4i%Deb 

Brit.  Eleo.  Trao.,  6  %  PreJ.     . . 

Do.        Do.  Deferred 

Do.       Do.  6%Cum.Pr'f. 

Do.  7%NonCum.  Pr'I. 

Do.  6  %  Perp.  Deb.      . . 

Do.  41  %  2na  Deb. 

Oentral  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4%  Deb 

City  ijfc  South  London,  Ord, 

Do.    6  %  Pref.,  1891    . . 

Do.         Do.         1896     .. 

Do.         Do.         1901     .. 

Do.        Do.         1908    .. 

Do.    4  %  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f .  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4J  %  Deb 

■  U\e  of  Thanct  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Eleo.  Railw'yB,4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Closing 
Qaotations 

Oct.  8th. 


r  ^ 


79  —  83 
77  —  7) 
84  —  E6 

76  —  78 
100  —102 

42J—  43.i 
107  —109 

105  —107 

106  —  i07 
104  — 1C6 

99  —101 
12  —  IS 

69  —  74  xd 

aj-  2j 

77  —  82 
81—83 
96-97 

6i-  6 
73  -  77 


Else 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  s.  a. 

Nil 

6    B    1 

6  11     1 

6  io    6 

-  h 

6    2    0 

B    7    2 

—1 

3  16    0 

4  13    0 

-1 

2  11    8 

8  18    5 

3  3  2 

4  11  9 
4  13  6 
4  13  6 
4  14  4 

3  19  3 

4  12  4 
Nil 

8    0  0 


Metropolitan  Railway  Ooneol. . . 

Do.    Sorplns  Lands    . . 

Do,     B*%Deb 

Do.    BS  %  Pref 

Do.    3*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    8j%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4i%Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.     6%  Pref 

Do.    H  %  Deb 

South  Metro.  Trams,  6  %  Pref.: 

Do.     4%  Deb ; 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    4J%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord.i 

Do.    6%  Pref 

Do.    4i%Deb 


Rise  Present 
+  or     Yield 
Fall       P.O. 


100 

44 

4.» 

1 

6 

100 

4 

4 

10 

1 

44 

44 

100 

^ 

£2 

6 

Nil 

6 

H 

100 

*4 

44 

44-     4i 
99  —101 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref,     . . 

Do.    9na  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%I)eb 

Aookland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do,    44%  Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Otd, 

Do.     6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def,    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb.      .. 

Do,    44  %  Vancouver  Deb.    . . 

Do.    41%  Con.  Deb 

CaloDtta  Trams,  Ord 

Do.    6%  Pref 

Do,    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  B  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  .. 

Do.    6%  A  Deb 

Do.    6%BDeb 


934—  95 
100  —102 
ICO  —102 
103*— 1054 
Hi-  12 
87-99 
98  —100 
7J-  73 
6-51 
1004-104 


ICo  —108 

994-1024 

103  -106 

101  —103 

6t-    6J 

4!S—    Bfi, 

99  —102 

8-      I 

B4—    5a 

99  -102 

95  —  99 

99  —103 

86  —  91 
35  —  43 


La  Plata  Eleo.  Trms,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.     6%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  B  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord,     . . 

Do.    6  %  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    .. 

Do.    6%  Ist.  Deb 

Rangoon  EI.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  Ist  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    6%  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P,     . . 

Do.    6  %  Ist  Deb 

Singapore  Trams,  6  %  Deb.  . . 
Sonthem  El.  Tr.  B.A.,  B  %  Deb. 
Un.  Eleo.  Trams  Montevideo  .. 

Do.    6%  Pref 

Do.    B  %  1st  Deb 

Winnipeg  Eleo.  Ely.,  44  %  Deb. 
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—  2 
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-4 
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1004—1024 
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—2 
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— li 
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-6 
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-  Il 

82  —  85  xd 

96  —  98 

r  ^ 

101  — IM 

1014-1034 

MASIJFACTURING  COMPAMES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  Wilooz 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.     5  %  Prior  Lien  Debs, 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord.  .. 

Do.     Pref 

Brash,  7%  Pref 

Do.    6  %  Prior  Lien  Deb. 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable . . 

Do.    Pref. 

Do.    Deb 

Castner-SsUnet    . . 
Do.    Deb 
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4    6    7 

94  —  96 
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6    7    0 
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4    5    0 

Crompton&Oo 

Do.    Deb 

Dick,  Eerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £8  paid 

Do.    fnlly  paid  . . 

Do.    4%  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref,  .. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Bnbber,  G.  &  T.     . . 

Do.    Pref 

Telegraph  (Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref. 

Do.    Deb 
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ELECTRICAL      FITTINGS     AND     THE     LAW 
OF    LANDLORD    AND    TENANT. 


[fkom  a  legal  contkibutok.] 

QuESTlO^'.s  frequently  arise  as  between  landlord  and  tenant 
as  to  the  ownership  of  electrical  fittings.  A  tenant  who 
incurs  the  expense  'Of  fitting  out  an  old  house  with  a 
complet*  electrical  installation  not  unnaturally  resents  the 
complete  annexation  of  all  the  fitments  which  he  has  himself 
purchased,  while  the  landlord,  relying  on  the  ancient  maxim 
i/uiii/uii/  /ihiii/dliir  solo  solo  rn/il,  asserts  his  rights  as  owner 
of  the  soil  by  saying  that  whatever  is  annexed  to  the  house  or 
building  must  of  necessity  become  his  property. 

It  may  be  convenient  to  discuss  this  question  from  the 
severely  practical  jwint  of  view  by  considering  the  legal 
bearing  of  certain  cases  which  must  1«  of  comparatively 
frequent  occurrence  ;  but  before  proceeding  to  consider  the 
particular  cases,  it  may  be  well  to  understand  the  general 
principles  of  law  by  which  fixtures  become  vested  in  a  land- 
lord. The  consideration  whether  the  article  is  essential  to 
the  enjoyment  of  the  premises  on  the  one  hand,  or  whether 
it  is  a  mere  convenience  on  the  other,  is  a  material 
element  in  deciding  the  character  of  the  annexation 
as  being  complete  or  incomplete  respectively.  There 
are,  however,  certain  articles  which  are  removable  as  between 
landlord  and  tenant  which  have  so  become  removable  by 
custom,  having  regard  to  the  reason  of  Ihc  purpose  {or  whicli 
such  annexation  was  made.  Amongst  these  are  certain 
articles  of  tnide,  agriculture,  ornament  and  convenience. 
The  reason  for  the  relaxation  of  the  general  rule  in  respect  of 
these  articles  seems  to  be  founded  on  the  essentially  tem- 
fwrary  purpose  for  which  the  annexation  is  designed,  and  on 
the  inconvenience  which  would  arise  to  tenants  if,  by  every 
slight  attachment  to  the  freehold,  the  landlord  should  obtain 
the  absolute  property  in  the  article  annexed.  The  privilege 
in  the  case  of  ornaments  seems  to  be  of  a  more  limited  nature 
than  that  in  respect  of  trade  fixtures.  Thus  it  extends  only 
to  articles  which  are  perfect  chattels  in  themselves — and 
which  serve  for  the  most  part  as  substitutes  for  mere  movable 
furniture — and  not  to  things  such  as  conservatories  or  glass 
houses  in  the  nature  of  a  building  or  erection,  though  of  a 
temporary  character  and  easily  movable.  The  right  of 
removal  in  any  particular  case  depends  on  the  particular  cir- 
cumstances, and  all  that  can  lie  said  in  a  general  way  is  that 
such  right  inni/  be  defeated  either  from  the  mode  of  the 
annexation,  or  from  the  permanent  nature  of  the  purpose 
for  which  the  annexation  was  made  (as  showing  that  the 
fixture  is  essentially  a  part  of  the  building),  or  from  the 
physical  injury  to  the  freehold  which  would  be  likely  to 
result,  if  the  injury  caused  by  removal  would  be  one  of  a 
substantial  nature. 

Applying  the  foregoing  principles  to  the  solution  of  the 
problem  in  hand,  it  will  be  seen  that  electric  fittings,  though, 
primd  fane,  some  of  them  may  be  fixtures,  must  to  a  certain 
extent  be  treated  as  removable.  Roughly  speaking,  the  line 
appears  to  be  drawn  in  practice  between  those  parts  of  an 
installation  which  are  necessarily  of  a  permanent  character, 
and  those  parts  which  may  be  altered  to  suit  the  fancy  of  a 
particular  tenant.  Regard  must  also  be  paid  to  the  extent 
to  which  any  particular  article  is  affixed  to  the  freehold.  It 
is  obvious,  for  instance,  that  wires  embedded  in  the  plaster 
of  a  wall  could  not  by  any  stretch  of  the  imagination  be 
regarded  as  a  fixture  which  a  tenant  was  entitled  to  remove. 
It  would  be  as  fair  to  say  that  a  gas  pipe  put  in  by  a  tenant 
as  part  of  a  lighting  system  did  not  become  the  property  of 
a  landlord.  On  the  other  hand — to  go  to  the  other  extreme, 
it  is  clear  that  a  mere  incandescent  lamp  could  not  possibly 
be  looked  upon  as  the  property  of  the  landlord. 

It  is  somewhat  remarkable  that  theonly  case  which  throws 
any  clear  light  on  the  subject  is  one  in  which  it  was  held 
that  gas  fittings  do  not  vest  in  the  landlord.  There  appears 
to  be  no  reported  decision  on  the  subject  of  electrical 
fittings,  and  the  quei-tions  relating  to  them  must  be  answered 
by  having  recourse  to  first  principles. 

It  is  now  proposed  to  deal  with  certain  concrete  cases  :^- 

(«)  A  tenant  wires  a  house  which  he  holds  under  a  lease 
for  years.  Do  the  wires  vest  in  the  landlord  at  the  end  of 
the  term  ? 

It  is  clear  that  in  this  case  ths  vires   and  the  casing  of 


the  wires  vest  in  the  landlord,  and  could  not  be  removed  by 
the  tenant  unless  pursuant  to  special  p)wer8  conferred  upon 
him  by  his  lease.  A  tenant  would  be  liable  if  he  attempted 
to  remove  the  wires. 

(b)  \  landlord  wires  a  new  house,  and  the  tenant  puts  in 
switches,  distribution  boards,  and  lamp  brackets.  Can  he 
remove  them  at  the  end  of  his  tenancy  ? 

With  regard  to  switches  and  distribution  boards,  these 
appear  to  the  writer  to  fall  within  the  category  of  articles 
which  are  of  a  permanent  character,  and  would  have  to  be 
used  in  practically  the  same  form  in  relation  to  any  installa- 
tion. At  any  rate,  he  would  be  sorry  to  advise  any 
tenant  to  remove  them  only  to  leave  blank  spaces  on 
the  wall  to  which  they  were  affixed.  AVith  regard  to 
lamp  brackets,  these  apjjear  to  fall  within  a  different 
category.  They  are  often  fanciful  in  design  and  veiy 
expensive.  They  can  be  removed  without  doing  damage, 
often  by  the  mere  turn  of  a  screw.  In  these  circum- 
stances, it  api)ears  to  be  clear  that  they  are  tenant's  proijerty, 
which  he  can  remove  at  will. 

(c)  A  tenant  puts  in  a  transformer  at  his  own  cost  and 
expense.     Does  the  transformer  vest  in  the  landlord  ? 

With  regard  to  a  transformer,  this  appears  to  Ije  a  separate 
instrument,  which  would  clearly  be  easily  detached,  and 
must,  in  the  writer's  view,  be  treated  as  a  tenant's  fixture, 
which  he  can  remove. 

{(/)  A  tenant  puts  in  ceiling  roses,  made  of  metal  or  porce- 
lain, and  wall  sockets.  Do  any  of  them  belong  to  the 
landlord  ? 

Ceiling  rcses  appear  to  be  very  much  on  the  border  line, 
but  it  would  seem  that,  inasmuch  as  they  are  generally 
ornamental  objects,  they  should  be  treated  a,s  tenant's  fixtures. 
It  is  probable  that  in  case  of  a  dispute,  a  reasonable  landlord 
would  agree  to  treat  an  ornamental  rose  as  the  property  of 
his  tenant  and  the  ordinary  white  roses  as  landlord's  fixtures. 
As  to  a  wall  socket  (/.'.,  the  part  into  which  the  plug  is 
fitted),  it  is  conceived  that  this  would  be  a  tenant's  fixture, 
as  it  might  easily  be  removed  and  replaced  by  a  permanent 
connection  to  a  wall  or  bracket  lamp. 

(e)  Assuming  a  tenant  installs  electric  light  throughout 
a  house,  can  any  action  be  brought  against  him  by  his  land- 
lord, if  on  finding  that  the  landlord  refuses  to  pay  anything 
towards  it,  he  deliberately  cuts  or  damages  the  wires  without 
defacing  the  decorations  ? 

It  is  clear  that  if  a  tenant  does  any  damage,  whether  by 
removing  landlord's  fixtures,  or  improperly  removing  his 
own,  he  can  be  held  liable  to  make  it  good.  The  ordinary 
covenant  to  repair,  and  leave  in  repair,  would  clearly  impose 
such  a  liability  upon  him. 


THE    ELECTRIC    DRIVING    OF    WASHING 
MACHINES. 


[communicated.] 


Ix  the  search  for  new  day  loads,  the  central  station  engineer 
cannot  afford  to  neglect  the  possibilities  of  electric  driving 
of  washing  machines  (of  the  drum  and  centrifugal  types), 
wringing  machines  and  other  laundry  machines  used  in  large 
and  small  houses.  Electric  motors  have  already  been  con- 
siderably employed  in  this  connection  in  America  and  in 
Germany.  The  machines  in  question  offer  a  fairly  steady 
day  load  during  the  time  they  are  in  use,  but  in  private- 
house  installations  it  is  naturally  usual  to  carry  out  laundry 
work  during  the  early  part  of  each  week,  and  the  central 
station  could  count  on  little  laundry  demand  in  such  cases 
after,  say,  Wednesday.  Electrically-driven  washing  machines 
are,  however,  most  likely  to  bo  installed  by  large  houses  and 
in  common  washeries  attached  to  blocks  of  fiats,  &c.,  and, 
particularly  in  the  latter  case,  there  is  likely  to  be  a  con- 
siderable demand  throughout  the  week.  Where  public 
wash-houses,  or  wash-houses  attached  to  blocks  of  flats,  are 
concerned,  the  reduction  in  the  time  occupied  in  performing 
a  given  amount  of  washing  where  electric  motors  are  em- 
ployed offers  a  valuable  solution  to  the  present  overcrowding 
difficulties  experienced  daring  the  early  part  of  each  week. 

The  labour-saving  and  hygienic  merits  of  electric  driving 
in  this  connection  are  obvious  and  are  very  considerable;  even 
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as  compared  with  hand-driven  washing  machines.  In  the 
smaller  installations  it  is  generally  convenient  to  place  the 
motor  at  the  foot  of  a  pedestal  carrying  the  countershafting 
and  pulleys  necessary  to  drive  the  machines  employed.  In 
any  case,  it  is  necessary  to  make  allowance  for  the  damp 
atmosphere  in  which  the  motor  works,  and,  in  the  case  of  a 
motor  fixed  on  the  ground  level,  the  machine  must  be 
totally  enclosed  and  waterproof.  It  must  also  be  remem- 
bered that  any  complex  mechanism  is  here  out  of  place,  for 
it  will  receive  little  skill  in  usage  and  less  care  in  main- 
tenance. Gearing  and  belting  must  bo  so  enclosed  that 
there  is  no  risk  of  soiling  or  damaging  clothes  or  more  serious 
accidents. 

A  well-known  German  firm  gives  the  following  estimates 
of  the  cost  of  washing  by  hand  alone,  by  hand-driven 
machines  and  by  an  electrically-driven  equipment.  It  is 
assumed  that  the  clothes  to  be  used  weigh  220  lb.  when  dry  ; 
tliis  total  is  made  up  as  follows  : — 20  bed  covers,  45  lb. :  20 
sheets,  40  lb.  ;  40  pillow  cases,  25  lb. ;  100  handkerchiefs, 
33  Ih. ;  00  serviettes,  21)  lb. ;  20  table  cloths,  2G  lb. ;  25 
shirts,  22  lb. 

The  proportions  of  this  "  wash  "  are  rather  peculiar  and 
show  an  extraordinary  shortage  of  underlinen,  but  this  does 
not  affect  the  following  data  : — 

By  hand. —  ".  t). 

22  lb.  bar  soap,  at  4 11 7  4 

11  lb.  soda 0  0 

220  lb.  coal 2  6 

Two  washerwomen,  two  days     ...         ...  8  0 

Board  .,  ,,  4  0 


Hand-Driven  Washing  Machines.— 
11  lb.  of  powdered  soap    ... 

110  1b.  of  coal         

Two  washerwomen,  one  dsv 
Board  „  „ 


Electrically-Driren  Wa-^hini/  Machine:'  — 

11  lb.  of  powdered  soap    ...         

110  1b.  of  coal         

J-H.p.  motor,  3  hours  ;  Oitd.  unit  at  od. 


A  similar  comparison  by  Ritter,  based  on  a  test  carried  out 
with  the  monthly  "  wash  "  from  a  household  of  four  persons, 
is  as  follows  : — 

Bij  Hand.—  .v.   i. 

One  washerwoman,  for  1 J  days  ...         ...  4     6 

Board  .,  .,  2     3 

Maid  servant  (no  extra  wage)     ...         ...  0     0 

Coal 2     0 

S  lb.  of  soap,  4cc 2     9 

,  11     6 
Maid  Serrant  occupied  8  hours. — 

Energy  cost  (lighting  tariff)       0     3 

Coal 0  10 

5  lb.  soap,  &G.         ...         ...         ...         ...  Ill 


The  cost  of  the  same  amount  of  washing  sent  to  a  laundry  would 
be  25b.  6d. 

The  above  comparisons  show  a  large  direct  saving  in 
favour  of  electric  driving  (even  when  using  electricity 
supplied  at  lighting  rates)  ;  the  saving  is  sufficient  to  cover 
the  capital  cost  of  the  installation  in  a  year  or  two  at  the 
most.  Further  obvious  advantages  of  electric  driving 
include  reduced  manual  labour,  healthier  conditions  and 
better  appearance  of  clothes. 

As  a  rule  it  would  be  possible  to  arrange  for  the  supply  of 
the  necessary  motors  at  power  rates,  and  the  energy  bill  then 
becomes  negligible,  and  the  only  items  of  importance  are 
the  cost  of  soap  and  coal.  The  cost  of  soap  is  practically 
irreducible,  assuming  full  advantage  to  be  taken  of  the 
various  modern  cleansing  agents,  but  there  is  a  considerable 
field  of  application  for  electric  heating  in  place  of  coal  or 
gas.  Where  a  house  has  a  central  water  heating  boiler,  the 
various  vessels  can  be  filled  from  the  hot-water  pipes,  and 
brought  to  and  maintained  at  boiling  point  by  electric 
heating  elements.  There  is  no  reason  why  an  electric  water 
heating  plant  of  100  per  cent,  load  factor  should  not  be 
installed  in  public  wash-houses,  and  in  wash-houses  common 
to  blocks  of  tenement  dwellings,  &c.,  smaller  heating 
elements  being  employed  to  keep  the  water  boiling  during 


its  use  in  the  various  vessels.  Electric  heating  allows  of 
accurate  heat  control  and  maximum  cleanliness,  and  enables 
vessels  to  be  located  in  any  convenient  spot,  but,  as  a  rule, 
gas  heating  of  the  "  copper "  and  other  vessels  is  more 
economical,  practically  as  convenient,  and.  in  this  service,  as 
safe  as  electric  heating,  though  lacking  the  hygienic  merits 
of  the  latter.  In  the  power  application  mentioned,  gas 
cannot  at  all  compete  with  electrical  energy. 


A    FEW    REMARKS    ON    COOKERS. 


3y  E.  V.  AUSTIN,  A.M.I.E.E. 


The  attention  that  is  being  focused  on  the  electric  cooking 
and  heating  load  and  its  developments  will,  no  doubt,  result 
in  the  consumption  of  energy  for  domestic  purposes  forming 
one  of  the  principal  items  of  the  central  station  output. 

The  question  presents  different  aspects,  depending 
entirely  on  the  social  life  or  conditions  of  any  particular 
district  or  community.  There  is  already  much  information 
available  relating  to  this  subject  as  far  as  residential  flats 
and  suburban  districts  in  and  around  London  are  concerned, 
but  the  greater  number  of  provincial  supply  engineers  are 
still  feeling  their  way  in  the  matter,  being  much  exercised 
in  their  minds  on  such  questions  as  the  effect  on  mains  and 
services,  choice  of  apparatus,  overlapping  the  peak,  and,  in 
natural  seiiuence,  the  tarifl^. 

The  practicability,  and  in  many  respects  the  superiority, 
of  electric  cooking  has  long  been  well  established,  but  the 
reliability  of  the  apparatus  is  still  a  matter  of  doubt  in  some 
people's  minds.  That  such  misgivings  are  only  the  remnants 
of  prejudice,  germinated  by  unpleasant  experiences  of  com- 
paratively remote  date,  is  very  evident  from,  amongst  other 
things,  the  manufacturers'  substantial  guarantees,  the 
quantity  of  apparatus  sold,  and  the  excellent  results  obtained 
in  many  towns. 

Any  lingering  misgivings  a  person  may  have  respecting 
reliability  would  be  quickly  dispelled  by  a  tour  of  the 
manufacturers'  workshops. 

The  writer  recently  had  the  privilege  of  visiting  some  of 
the  principal  firms  who  make  cookers  and  heaters,  and  of 
inspecting  their  goods  in  all  stages  of  manufacture  and  test, 
and  was  much  impressed  by  their  robust  construction  and  the 
ingenuity  displayed  in  the  design  and  application  of  various 
standard  heating  elements. 

The  choice  of  apparatus  is  governed  by  the  capacity  of 
distribution  mains  and  services  and  the  size  of  the  houses  to 
be  equipped.  In  many  provincial  towns,  the  bulk  of  the 
domestic  supply  will  be  for  houses  ranging  between  £20  and 
£35  per  annum  rent,  where  the  house-wife  does  most  of 
the  cooking  for  a  small  household,  and  consequently  desires 
more  than  anything  else  cleanliness,  comfort  and  quickness 
from  the  cooking  apparatus.  For  such  houses  the  maximum 
demand  should  be  as  low  as  is  consistent  with  good  work, 
the  apparatus  simple  and  robust,  for  however  much  an 
ingenious  device  may  appeal  to  a  man,  a  woman  will  not 
take  more  than  a  passing  interest  in  tools  that  are  not 
essentially  useful  to  her. 

A  very  useful  article  is  the  electric  grill,  arranged  so  that 
it  can  efficiently  perform  two  operations  simultaneously.  It 
should  reach  working  temperature  in  about  30  seconds,  with- 
out waiting  for  a  mass  of  metal  to  become  heated  up. 
Thermal  storage  is  not  required  in  this  class  of  apparatus, 
since  they  are  used  largely  in  preparing  breakfast,  and  the 
knowledge  that  a  stove  will  cook  after  the  current  has  been 
switched  off  is  not  much  consolation  to  a  man  who  has  missed 
his  early  train  through  waiting  for  his  breakfast.  For  quick 
work  and  general  utility  an  outfit  comprising  a  grill,  boiling 
plate,  and  self-contained  water-boiler  has  a  wide  range  of 
usefulness. 

The  self-contained  utensil  has  much  to  recommend  it  for 
speed  and  efficiency,  and  its  development  along  lines  that 
allow  of  its  immersion  in  water  for  thorough  cleansing  will  do 
much  to  keep  down  the  maximum  demand. 

In  any  case  a  self-contained  kettle  or  saucepan  should 
form  part  of  a  cooking  outfit,  for  boiling  small  quantities  of 
water  quickly. 
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For  larger  work  than  can  be  pert'ornicd  by  tlic  previously- 
mentioned  aitick-s  there  are  many  iisfcl'iil  patterns  of  eom- 
[ilete  eookens  to  chooBe  from,  although  seme  of  the  types 
liave  foriuidiible  nia.ximum  demands.  Many  original  designs 
an^  used,  Imt  the  majority  of  eookers  follow  the  lines  of 
the  familiar  gas  cooker,  since  a  certain  standard  of  conveni- 
ence has  been  set  up.  In  fact,  many  electric  cookers  are 
built  up  from  gas-oven  patterns  with  tlie  necessary  adaptation 
and  improvement  of  internal  arrangements  rc(|uii'Cil  by 
electrical  methods. 

For  the  type  of  house  mentioned  above,  a  cooker  oullit 
with  a  niaxinuim  possible  demand  of  2, TjOO  to  8,000  watts 
is  all  tiiat  should  be  installed.  For  families  comprising  six 
or  eiglit  ];ersons,  a  cooker  of  ■I,."i00  watts'  cajiacity  would 
probably  be  rc(|uired.  These  ratings  do  not  of  course  apply 
to  the  oven  alone,  but  include  all  hot  plates  and  grill. 

Although  there  are  many  ingenious  designs  of  breakfast 
cookers  ohtainable,  the  initial  outlay  is  in  almost  every  case 
higher  by  far  than  that  required  for  a  corresijonding  gas  or 
oil  cooker.  I'^or  instance,  an  electric  cooker  with  two  heat- 
ing elements,  one  for  a  small  closed  space  for  roasting  with 
there  legulations,  and  one  for  grilling  and  boiling  on  top,  can 
be  sold  retail  for  about  £4  10s.  A  similar  gas  cooker  can 
be  bought  for  25s.  to  30s.  Comparisons  between  other 
types  of  cookers  give  much  the  same  result,  but  not  so 
marked  in  the  larger  domestic  cookers,  and  when  the  con- 
structions are  compared  there  setnis  to  be  a  large  margin 
for  the  additional  cost  of  assembly  and  heaters,  which 
latter  can  generally  be  reneweil  when  necessary  at  a  small  cost. 

There  is  at  least  one  grill  on  the  market  that  boils  fairly 
quickly  and  grills  and  toasts  excellently  at  the  same  time, 
that  can  be  sold  at  £1  complete.  The  majority  cost  from 
10s.  to  l.")S.  more  than  this,  retail.  As  far  as  the  writer  has 
been  able  to  ascertain,  this  is  the  cheapest  article  on  the 
market,  considering  its  usefulness.  Its  principal  drawback, 
common  to  all  similar  apparatus,  is  the  length  of  time 
required  to  boil  ;  but  when  other  ojierations  are  carried  out 
at  the  same  lime,  the  drawback  is  not  felt,  and  the  cooker 
is  very  efficient. 

Supply  engineers  must  look  to  a  large  number  of  consumers 
using  electric  cooking  and  heating  at  small  individual  con- 
sumption for  the  bulk  of  the  domestic  purposes  output,  rather 
than  a  few  consnineis  witli  large  consumptions. 

The  applications  should  be  rendered  as  popular  as  possible, 
and  not  treated  as  a  sort  of  luxury.  The  more  popular 
electric  cooking  becomes,  the  more  diverse  will  be  the  load, 
particulai'ly  in  the  smaller  towns,  where  diiiiiig  late  is  the 
exception. 

The  advantage,  from  the  load-factor  point  of  view,  of 
reaching  the  small  liouseholder  is  more  apparent  in  the  North 
and  North  Midland  towns  than  in  the  South,  for  in  these 
districts  the  midday  meal  time  is  extended  over  a  longer  time 
due  to  many  works,  &c.,  stopping  at  1 2  noon  and  a  large 
number  of  business  houses  and  offices  adjourning  one  hour 
later. 

Pojiularising  the  smaller  apparatus  will  do  much  to  raise 
the  lead  factor,  and  many  engineers  are  on  the  lookout  for 
an  efficient  boiling  plate  with  substantial  connecting  arrange- 
ments that  will  sell  at  about  12s.  to  14s.  to  the  consumer. 
There  are  excellent  pilates  at  the  price,  but  the  method  of 
connection  is  always  faulty,  except  in  one  or  two  cases 
of  high-priced  articles.  A  hot  plate  should  have  a  tubular 
metal  handle,  with  the  cable  passing  through  it  well  beyond 
the  reach  of  spilled  liquids,  &c.  Heat  regulation  should  be 
done  by  means  of  switches,  as  the  three-pin  method  is 
dangerous,  particularly  in  a  house  where  there  are  children, 
who  will  most  certainly  get  a  shock  from  such  a  device  at 
some  time  or  other. 

Most  towns  now  supply  heating  units  at  Id.,  and  it 
only  requires  a  cheap  line  of  fool-pioof  cookers  to  accelerate 
the  popularity  of  electric  cooking. 

There  are,  as  indicated  in  the  foregoing,  some  reasonably 
priced  devices,  and  inipru\ements  in  the  connections  of  these 
would  be  more  welcome  than  a  reduction  in  price. 

There  have  recently  appeared  on  the  market  some  useful 
designs  intended  to  act  as  incentives  to  consumers  to  use 
more  amljitious  apparatus.  The  makers  are  inclined  to  be 
optimistic  in  their  claims  for  the  capabilities  of  these  things, 
and  it  is  well  for  electricity  supply  people  to  act  cautiously  in 
this  direction,  or  a  device  excellent  in  its  way  may  produce  a 


wrong  imincssion  on  a  consumer  through  injudicious 
description. 

Radiators  and  collectors  are  more  reasonable  in  pirice 
than  cookers,  but  are  at  present  likely  to  prove  a  little 
costly  for  heating  large  rooms.  Tlieir  great  advantages  in 
other  directions  are  well  known.  The  position  in  a  room  is 
an  important  jraint,  and  they  sliould  not  be  used  directly  in 
front  of  an  open  fireplace.  The  hot  air  does  not,  as  a  rule, 
pass  up  the  chimney,  as  the  chimney  is  cold  ;  but  a  cold 
draught  comes  down  the  chimney  and  brings  soot  with  it, 
to  be  deposited  on  the  walls  by  the  heated  air  from  the 
radiator.  This  remark  applies  equally  to  other  forms  of 
radiator  as  well  as  electric  appliances.  Low  temperature 
convectors  with  large  elemental  heating  surface  give  the 
most  pleasant  results,  as  the  heated  air  is  not  excessively 
dried,  and  is  evenly  distributed  about  the  room. 

The  cheajKist  article  on  the  market  is  the  electric  iron, 
and  this  is  no  doubt  due  to  the  competition  in  that  direction, 
and  the  large  (juantities  sold. 

Incidentally,  the  methods  of  connection  are  generally  better 
than  the  existing  hot-plati'  connection.  Several  makes  that 
can  te  sold  at  '.Is.  (;d.  complete,  or  a  little  less,  leave  little  to 
be  desired,  and  are  certainly  lietter  for  their  purpose  than 
anything  else  on  the  market  of  any  system. 

Since  the  above  lines  were  penned,  several  makers  ha\e 
come  forward  with  well-constructed  boiling  plates  with  com- 
plete protected  cables  and  control  switches  at  prices  that 
admit  of  hii'ing  out,  as  a  demand  has  now  arisen  for  what 
Mr.  Sankey  has  termed  the  "  electric  gas  ring." 
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]{oIHn?-Mill  Tritctice  in  the  United  States. 

By  J.  I'lTPi'E,  D.Ing.  (Breslau). 

iAI/ntrart  of  jiujii-i-  mid  hffore  the  InON  AND  Stkel  INSTITUTE, 
Ociuher,  1912.) 
Early  in  1911  the  author  visited  the  majority  of  those  ironworks 
of  the  United  States  where  typical  American  rolling-mill  practice 
is  followed,  for  the  purpose  of  studying  the  latest  methods  and 
improvements. 

Amongst  other  features  observed,  a  striking  difference  between 
German  and  American  practice  was  the  rate  of  diminution  of  the 
draught  of  cogging  rolls.  Whereas  in  Germany  a  reduction  of  14 
per  cent,  is  hardly  ever  exceeded,  and  with  harder  material  an 
average  of  1 1  to  12  per  cent,  reduction  is  the  rule,  the  reduction  in 
the  draught  from  one  groove  to  the  next  often  amounts  to  20  per 
cent,  in  American  practice.  The  roughing  rolls  of  the  rail  mill  at 
Lackawanna  even  give  an  average  reduction  of  24  per  cent,  per 
pass  in  the  first  six  passes.  How  far  the  structure  and  quality  of 
the  material  suffer  in  the  case  of  raUs  is  a  question  which  wiU  be 
discussed  further  on. 

The  ehortnesB  of  the  rolling  period  is  further  accounted  for  by 
the  manner  of  controlling  the  auxiliary  engines,  which  now  very 
generally  consist  of  electric  motors.  The  controllers  are  operated 
with  very  short  levers  with  short  ranges,  and  there  are  only  three 
notches,  "stop,"  "forwards,"  "backwards,"  with  no  intermediate 
steps. 

It  appears  that  American  cogging  mOIs  differ  considerably  from 
German  ones  both  in  point  of  construction  and  design  and  also  in 
the  method  of  working  ;  the  high  rate  of  prcduction  is  chiefly 
rendered  possible  by  the  very  much  simpler  plan  of  rolling,  which 
consists  in  rolling  to  larger  sections,  thus  shortening  the  rolling 
period,  and  by  the  rapid  and  accurate  handling  of  the  anxiliary 
engines. 

When  a  single  rail  mill,  such  as  that  at  the  Edgar  Thomson  works 
or  at  Gary,  turns  out  from  3,500  to  4,000  tons  in  24  hours,  it  is  a 
question  whether  that  amount  of  care  is  bestowed  on  the  work 
which  is  desirable  in  view  of  the  great  importance  of  obtaining  the 
requisite  high  quality  in  the  finished  rails.  This  supposition  would 
seem,  to  some  extent,  to  be  confirmed  by  the  fact  that  rail  breakages 
on  American  railways  are  cf  much  more  frequent  occurrence  than 
in  Europe,  notwithstanding  that,  for  a  long  time  past,  various  com- 
missions of  rail  manufacturers  and  consumers  have  been  investigat- 
ing the  causes  of  this  trouble,  and  have  endeavoured  by  various 
means  to  improve  the  quality.  It  must  be  admitted  that  the  con- 
ditions of  railway  service  in  the  United  States  are  far  more  severe 
than  with  us,  and  that  the  loads  and  speeds  have  been  very  much 
increased  since  the  eighties.  The  risk  of  breakages  must  have 
increased  considerably,  especially  in  view  of  the  low  temperatures 
sometimes  prevailing  during  the  winter  months. 

Proposals  for  the  improvement  of  the  structure  of  the  metal  by 
lowering  the  temperature  at  which  the  rails  were  finished,  and  a 
specififd  permissible  maximum  contraction,  have  not  proved  a  suffi- 
cient remedy  in  increasing  the  resistance  to  shock  and  jarring.  In 
1903,  the  Rail  Commission  of  the  American  Society  of  Civil  Engineers 
received  a  pronouncement  from  a  railway  engineer- in-chief  as 
follows  ;  "The  combining  of  the  rail-iolling  mills  has  resulted  in  a 
continuous  deterioration  of  the  rail  material,  and  every  effort  must 
be  made  to  counteract  this  tendency." 
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The  question  whether  the  number  of  rail-breakages  are  due 
to  inferior  qnalitr  resulting  from  the  rapid  production  on  a  large 
scale  in  conjunction  with  the  acid  Bessemer  process,  which  has 
long  held  the  field,  or  are  to  be  attributed  to  the  severe  conditions 
of  service,  is  one  which  is  not  yet  solved.  The  fact  is,  however, 
noteworthy  that  the  production  of  rails  of  special  steel  is 
now  continually  on  the  increase  in  the  United  State?,  and 
there  has  of  late  been  a  considerable  decline  in  the  output  of  acid 
Bessemer  rails. 

It  is  also  noteworthy  that  at  the  Indiana  Steel  Co.".'<  works  at 
Gary,  open-hearth  furnaces  alone  have  been  decided  upon,  from 
which  it  is  clear  that  American  railway  engineers  prefer  open- 
hearth  to  acid  Bessemer  steel  rails.  At  the  same  time,  the  increase 
in  the  production  of  open-hearth  rails  is  also  in  some  respects  due 
to  the  increasing  scarcity  of  suitable  ores  for  smelting  Bes.«emer 
pifT. 

Naturally  the  treatment  during  rolling  has  a  particularly 
important  influence  on  the  rail  quality.  The  initial  and  final 
temperatures,  the  cross-section  and  length  of  ingot,  the  proportion 
of  initial  and  final  section  to  the  number  of  passes,  the  roll 
draughting  and  the  treatment  of  the  finished  rails,  all  play  an 
important  part. 

It  is  clear  that  it  cannot  be  immaterial  whether  a  comparatively 
hard  material  is  rolled  down  to  its  final  shape  in  30  passes  with  a 
reduction  of  12  per  cent,  in  section  at  each  pass,  or  in  15  passes 
with  a  23  per  cent,  reduction.  The  finishing  temperature  is  bound 
to  be  enormously  influenced  by  the  number  of  passes  and  the 
reduction  of  draught  ;  moreover,  the  structure  of  the  steel, 
especially  at  the  lower  temperature  required  in  the  case  of  the 
harder  kinds,  suffers  through  the  too  severe  squeezing  of  the 
metal. 

Comparative  figures  for  American  and  German  rail-rolling  mOIs 
show  a  much  greater  uniformity  in  favour  of  the  latter,  which 
entirely  confirms  the  foregoing  considerations.  The  German 
figures  besides  show  a  smaller  average  reduction  of  draught  for  the 
roughing  passes  and  all  the  succeeding  passes. 

At  the  rail  mill  of  the  Indiana  works  it  may  be  mentioned  that 
the  ingot  section  is  20  x  24  in.,  and  it  is  rough  roUeij  in  nine 
passes  to  about  8  >  8  in.,  and  finished  off  in  nine  more  passes 
without  reheating.  The  average  reduction  of  draught  in  the  first 
nine  roughing  passes  is  21  per  cent.,  which  must  be  regarded  as 
very  high;  in  German  roughing  mills  15  to  1 7  passes  would  be 
required  for  this  work.  The  shape  of  the  grooves  indicates  the 
tendency  to  reach  the  finished  profile  as  soon  as  possible,  and  the 
reductions  of  section  are  very  considerable. 


A  New  Type  of  Large  Gas  Engine. 

By  Alan  E.  L.  Choeltox,  M.I.Mech.E.,  A.M.I.E.E.  (Manchester). 

{Aiisfract  of  paper  read  hefare  the  Ibon   and   Steel  ISSTITITE, 
October,  1912.) 

The  theoretical  economical  advantages  of  large  gas  engines  as  prime 
movers  are  so  well  known  in  this  country,  particularly  when  using 
the  waste  gases  from  either  blast-furnace  or  coke  ovens,  that  some 
explanation  must  be  sought  to  explain  the  relatively  slow  progress 
which  has  taken  place  in  their  use  when  compared  with  that  on 
the  Continent,  especially  in  Germany.  The  importance  of  these 
economies,  as  affecting  cost  of  production,  is  probably  greater  for 
the  iron,  steel  and  ccal  industries  than  for  any  other,  and  is  of  snch 
obvious  moment  that  the  disadvantages  of  the  gas  engine  that  are 
held  to  exist  in  this  country,  as  compared  with  Germany,  must  be 
of  very  real  significance  indeed  to  account  in  anywise  for  the 
relatively  small  extent  of  their  usage  in  these  industries. 

The  limitations  which  have  prevented  the  progress  of  the  large 
gas  engine  are  primarily  due  to — 

(a)  The  prevalence  of  the  belief  of  unreliability. 

(i)  The  comparatively  high  total  first  cost  of  installation. 

This  view  of  unreliability  has,  of  course,  been  formed  from  the 
troubles  experienced  in  the  past.  It  may  be  said  conatructionally 
to  refer  to  the  cracks  and  breakages  of  important  parts  of  the 
engine  (undoubtedly  a  too  common  occurrence  in  the  past). 

Generally,  these  troubles  sprang  from  initial  foundry  strains  set 
up  between  the  inner  and  outer  walls  of  the  casting  when  these 
were  cast  in  one  piece,  as  was  the  original  practice.  These  initial 
strains,  augmented  by  those  set  up  through  the  different  tempera- 
tures of  the  parts  when  working,  eventually  caused  cracks  and 
failures.  This  more  than  ordinary  occurrence  of  cracks  com- 
pelled makers  first  to  discover  the  reason  and  then  to  amend 
their  designs  to  prevent  them  ;  and  the  final  forms  of  all  types 
had  the  inner  and  outer  skins  of  metal  connected  only  as  far  as 
possible  in  one  place,  the  other  ends  being  left  free  to  allow  all  the 
differential  expansion  and  contraction  set  up  in  the  foundry  and  in 
working  to  take  place  freely.  A  flexible  connecting  membrane 
completed  the  jacket  to  retain  the  cooling  water  in  place. 

From  the  practical  point  of  view,  it  appears  that  the  cylinder 
should  have  no  valve  pockets,  that  is,  it  should  approximate  to  a 
simple  pipe,  and  that  the  jacket  should  be  a  separate  casting. 

The  next  source  of  unreliability  is  in  the  valves  and  valve  gears, 
subject  to  the  heat  and  stress  of  the  explosion.  This  is  a  frequent 
cause  of  failures  in  all  prime  movers.  Obviously,  therefore,  an 
improved  engine  should,  if  possible,  be  valveless  ;  have  cylinders  of 
simple  pipe  form  ;  and  have  separate  jackets. 

The  only  large  engine  with  cylinders  of  pipe  form  without  valve 
pockets,  &c.,  and  where  the  two  pistons  perform  the  various 
valve  functions  successfully,  is  the  Oechelhaeuser  ;  the  dis- 
advantages of  this  type,  which  have  restricted  its  use,  although 
its  thermal  economy  is  well  known,  spring  from  other  causes,  as 
high  first  cost,  large  floor  area  covered  (horizontal  type),  A:c. 


The  success  of  a  valveless  action  was  confirmed  by  the  author's 
English  experience  with  the  working  of  the  central  exhaust  ports 
by  the  piston  in  the  Korting  type  of  engine — an  experience  which 
clearly  indicated  that  there  was  no  apparent  reason  why  the  air 
and  gas  inlet  to  the  cylinder  should  not  be  controlled  by  a  similar 
method  in  an  adjacent  cylinder.  The  outcome  of  this  was  the 
adoption  of  two  parallel  cylinders,  with  ports  about  the  middle, 
connected  by  specially  shaped  passages  at  their  ends  ;  one  piston 
thus  controlling  the  inlet  through  the  ports  in  one  cylinder,  and 
its  fellow  expelling  the  exhaust  through  a  similar  set  of  ports  in 
the  other  cylinder.  This  design  was  more  or  less  bound  to  be  of 
the  two-cycle  type,  and  he  naturally  leaned  to  such  a  principle, 
seeing  that  his  experience  had  conviaced  him  that  by  retaining, 
amongst  other  things,  small  cylinder  diameters,  it  was  the  most 
suitable  form  for  large  powers. 

From  fig.  2  it  will  be  seen  that  the  cylinder  consists  of  two 
single- walled  "  U"  tubes  placed  end  to  end,  the  inlet  and  elhanst 
ports  being  about  the  joint  ;  flanges  on  the  cylinders — set  back 
somewhat  from  this  juncture— hold  in  between  them  the  exhaust 
and  inlet  boxes. 

The  whole  cylinder  unit  presents  extremely  simple  forms  of 
single-walled  castings,  particularly  suitable  for  successful  and 
economical  foundry  work  without  setting  up  casting  or  expansion 
strains,   and  also  for  use   in  internal-combustion    work  itself,  as 


Fig.  1. — "  DcPLE.x  "  Engine  (Teansverse  Section)- 


there  are  no  pockets  or  irregular  shapes  :  all  sections  are  more  or 
less  cylindrical,  including  the  connecting  passages.  No  heavy 
flanges  or  joints  occur  about  the  points  of  maximum  pressures  and 
temperatures  as  in  the  ordinary  type  of  engine.  This  form  gives 
most  effective  cooling  to  all  parts,  as,  being  inherently  of  a  strong 
section,  they  can  be  made  with  comparatively  thin  walls.  The 
efficiency  of  the  cooling  is  further  increased  by  the  accessibility 
of  the  water  to  all  parts  of  the  combustion  chamber,  the  usueJ 
thick  flanges  and  joints  there  being  avoided.  Thus,  the  engine  may 
run  at  a  higher  temperature  than  is  usual  in  the  present  large 
sizes.  In  fact,  on  test,  full  load  has  been  maintained  continuously 
with  the  jacket  water  boOing,  and  under  such  conditions  the 
amount  used  can  be  considerably  reduced  (allowing  in  some  cases 
the  motor-car  type  of  cooler  to  be  used,  with  it.a  advantages  of  small 
space  occupied.  i:c.).  Further,  the  absence  of  joints  and  cavities  in 
the  combustion  chamber  reduces  the  risks  of  pre-ignition.  and 
improves  tl)e  efficiency  of  scavenging.  High  compression  can  be 
used  without  the  disadvantages  of  water  injection. 

All  the  cylinder,  &c.,  walls  being  single,  the  jacket  must  be 
provided  in  a  suitable  manner  to  retain  the  necessary  water, 
and  this  is  most  readily  done  by  dropping  the  whole  ''  Duplex  " 
cylinder  into  a  simple  tank,  as  shown  in  fig.  1,  the  cylinders  resting 
by  their  central  flanges  on  stools  on  the  tank  bottom  or  engine 
entablature.  By  this  construction  is  secured  at  once  complete 
allowance  for  temperature  expansion  without  restraint  :  the 
exhaust  outlet,  the  only  connection  to  the  outside,  passes  through 
the  tank  wall  by  a  stuffing  box,  or  a  flexible  membrane  is  used, 
the  connection  to  the  charging  pumps  being  within  the  jacket  tank. 
It  will  further  be  seen  from  this  design,  that  in  casting  complete 
expansion  is  allowed  in  all  directions,  and  no  strains  are  set  up,  all 
the  cylinders,  &c.,  being  single-walled.  Difficulties  with  valves  are 
done  away  with,  for  though  these  are  now  much  rarer  than  in  the 
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Ijast,  Btill  the  exhiiuHt  valve  i>f  ull  foureyulu  iMi(;irierA  renminHa  part 
requiring  considerable  attention.  No  liouht  the  present  large  hori- 
zontal (fas  engines  with  their  simplified  valve  gear  are  a  great  im- 
provement over  the  previous  types  :  still  the  f urtlier  groat  advantage 
of  an  engine  with  no  valve  gear  must  be  apparent,  particularly 
when  taken  into  account  with  the  possibilities  of  higher  rotational 
speed. 

There  still  remains  the  disadvantage  of  heavy  capital  outlay 
when  the  present  large  engine  of  the  horizontal  type  is  considered. 

Kor  large  powers  the  present  comparatively  slow-speed  horizontal 
is  the  only  one  in  the  field,  and  the  large  amount  of  room  taken 
up  by  this  type,  with  its  expensive  foundati<ms,  &c.,  is  well  known. 
The  cheaper  prospect,  judging  from  steam  usage,  and  some  work 
already  done  in  medium-powered  gas  engines,  is  in  the  vertical 
design. 

The  reduction  in  cost  effected  by  installing  the  large  vertical 
"  Duplex  "  type  as  against  the  present  horizontal  engine  is  20  per 
cent. 

The  engine  may  run  at  considerably  increased  rotational  speed, 
and  from  the  fact  that  there  is  a  compression  on  each  stroke  of  the 
two-cycle  engine  balancing  the  inertia  of  the  reciprocating  parts,  a 
higher  piston  speed  than  is  usual  can  thus  bc^  adopted  with  the 
attendant  thermodynamic  gain. 

Ordinary  air  and  gas-charging  pumps  driven  by  an  auxiliary 
eccentric  are  provided  at  one  end,  within  or  alongside  the  tank,  and 
connect  direct  to  the  inlet  valve  box  of  one  cylinder.  The 
■'Duplex"  power  cvlinder  is  so  arranged  that  the  exhaust  piston 


In  other  cases,  the  steam  can  be  used  for  power  purpose*,  driving 
a  steam  auxiliary  cylinder  on  the  main  engine.  Or  it  may  be  used 
for  any  auxiliary  plant,  such  as  water  pumps,  or  charging  pamps, 
when  these  may  be  separately  driven.  These  exhaust  boilers  act  as 
very  effective  silencers. 


Iti^ ^ 

Fio.  2. — Section  of    "  l)i;i>i,i:.\  "  Cvi.indeks. 


has  a  lead  over  the  inlet  piston.  The  governor  is  gear-driven,  and 
acts  on  a  simple  control  valve  on  the  pumps.  The  ignition  is  of 
the  rotary  magnetic  high-tension  type  in  duplicate.  The  other 
details  of  the  engine  construction  are  similar  to  standard  high- 
speed steam  engine  practice. 

In  order  to  indicate  the  large  powers  for  which  these  engines  can 
be  built,  the  cylinder  dimensions  of  a  vertical  twin  "Duplex  "  of 
6,000  u.H.P.  may  be  noted  (fig.  1).  These  cylinders  are  but  3(i  in.  in 
diameter  x  4.S  in.  stroke,  and  the  speed  of  revolution  is  140  per  minute. 
The  fly-wheel  is  12  ft.  3  in.  in  diameter  and  (iO  tons  in  weight,  and 
the  floor  space  taken  up  by  the  engine  is  47.')  sq.  ft. 

These  sizes  are  by  no  means  the  limit,  and  the  author  sees  no 
reason  why  cylinders  of  48  in.  diameter  should  not  be  successfully 
used.  A  triple  "  Duplex,"  with  4S-in.  diameter  cylinders  and  4-ft. 
stroke,  running  at  125  k.p.m.,  would  give  about  lt!,C0O  B.H.P.  at 
quite  a  moderate  mean  pressure.  The  moving  parts  under  explo- 
sion stress  for  engines  of  equal  turning  moment,  "  Duplex  "  and 
four-cycle  horizontal,  number  respectively  4  and  20. 

HoBizoNTAL  Engine  and  Vertical  Ddpi,f..x  Engine  with  Equal 

NUMBEKS   OP   IMPHLSES    PEB   REVOLUTION. 


Twin  tandem  four-cyole  hori:contal. 

Twin  duplex  two-cycle 

vertical. 

Cylinders 4   . 

Two  duplex 

...     4 

Pistons      4 

Pistons      

...     4 

Inlet  valves         ...  8  with  gear. 

Inlet  valves 

...  None 

Exhaust  valves    ...  8 

Exhaust  valves    ... 

...  None 

Piston  rod  packing  s 

Piston  rod  packing 

...     4 

Total H2 

Total  moving  parts  subject  to 
heat  stress — L'O. 


Total      12 

Total  moving  parts  subject 
to  heat  stress— 4. 


Recovery  of  waste  heat  from  the  exhaust  is  an  interesting  part  of 
the  internal-combus'ion  engine  problem,  and  one  in  which  the 
author  has  had  considerable  experience  with  large  horizontal  engines 
of  the  two-cycle  type.  The  results  obtained  in  the  way  of  evapora- 
tion with  this  type,  where  the  proportion  of  heat  discharged  by 
exhaust  to  jacket  is  greater  than  that  of  four-cycle  engines,  have 
been  as  high  as  3  lb.  per  B  H.p.-honr,  the  boiler  being  fed  with  hot 
feed  from  the  jackets  and  economiser  pipes. 

The  steam  generated  in  these  boilers  can  be  used  in  various  ways. 
When  the  source  of  the  gas  is  an  ammonia- recovery  prodncer  plant, 
all  that  is  evaporated  will  be  required  for  the  producers  to  keep  the 
temperature  down.  The  value  of  the  steam  generated,  0'02d.  per 
B.H.P.-hour,  is  equivalent  to  the  value  of  the  gas  taken  by  theergine 
with  the  present  price  of  by-products  ;  thus  the  gas  engine  need  not 
he  debited  with  the  gas  used,  and  consequently  the  cost  per  B.B.P.- 
hour  generated  is  extremely  low.  On  electrochemical  work,  with 
100  per  cent,  load  factor,  the  net  cost  of  energy  for  a  3,000-bh.p. 
plant  is  0O47d.  per  B.H.P.-hour,  assuming  interest  and  depreciation 
at  10  per  cent. 


Fio.  3. — "Duple.x"  (Jas  Engink  and  Electbic  Gksebator. 

A  standard  high-speed  engine  of  the  vertical  "  Duplex  "  typci 
upon  which  very  exhaustive  tests  have  been  made  on  the  shop  test 
plate,  gave  the  foUowingf  figures  : — 


Mechanical  efficiency        

Heat  consumption  per  n.H.p.-hour 
Water  consumption  per  n.n.p.-hour 
Oil  consumption  per  ii.H.P.-hour 
Governing,  full  load  on  and  off  ... 


85  per  cent. 
10,500  B.TH.U. 
4  gallons. 
0'0004  gallon. 
1  i  per  cent,  rise — steady 
afterwards. 


These  results  are  from  cylinders  15}  in.  in  diameter  by  18  in. 
stroke^,  and  will  doubtless  be  improved  upon  with  larger  cylinders 
and  further  refinements. 

The  first  engine  built  was  running  on  load  in  parallel  with  other 
gas  sets  within  two  hours  of  its  first  starting  up  on  gas,  a  result 
that  with  a  new  type  of  gas  engine  is  without  precedent. 


The  Miignetic  Properties  of  Manganese  and  Kickel  Steels. 

CAbKtraet  of  papciit  read  hefwe  the  IBOS  AND  Steel  Institute, 

October,  1912.) 
Dr.  S.  Hilpert  (Charlottenburg)  and  Dr.  W.  Mathesius  (Wor- 
cester, U..S.A.)iread  a  paper  on  this  subject.  As  the  result  of  tests 
on  various  nickel  and  manganese  steels,  the  authors  find  that  in  all 
the  steels  the  magnetisability  after  quenching  from  1,200*0.  was 
greatly  increased,  as  compared  with  that  of  the  same  material  after 
similar  treatment  at  lower  temperatures,  and  also  after  slow  cool- 
ing. By  means  of  systematic  thermal  treatment  in  combination 
with  magnetic  measurements,  it  has  been  found  that  at  high 
temperatures  (above  1,050°  C.)  substances  are  formed  which  at 
ordinary  temperatures  are  strongly  magnetic,  but  in  spite  of 
quenching  cannot  be  obtained  in  a  pure  state. 

All  the  steels,  with  the  exception  of  nickel  steel  with  31  per  cent, 
of  nickel,  showed  both  in  the  quenched  and  in  the  slowly-cooled 
specimens  an  increase  in  the  magnetisability  when  annealed  at 
temperatures  between  4C0°  and  450°  C.  This  is  not,  in  any  case,  an 
ageing  phenomenon,  but  is  the  result  of  a  new  state  which  is 
obtained  only  by  a  heating  process.  In  general,  it  has  been  shown 
that  the  question  whether  the  heat  treatment  has  been  carried  out 
under  a  rising  or  a  falling  temperature  has  a  decisive  influence 
upon  the  magnetic  properties. 

The  metallographic  investigation  in  relation  to  the  magnetic 
properties  showed  that  there  was  no  distinctive  structure  which  was 
characteristic  for  magnetic  and  non-magnetic  steels. 


Dr.  E.  Colt-eb-Glauert  (Sheffield)  and  Dr.  S.  Hilpeet 
(Charlottenburg)  dealt  with  the  thermal-magnetic  behaviour  of 
25  per  cent,  nickel  steel,  in  continuation  of  previous  researches. 
The  range  of  temperature  covered  was  1,250*  C.  to  —  180°  C. 

In  fig.  1  they  have  plotted  their  results  in  the  form  of  what  may 
be  regarded  as  the  "  life "  of  the  alloy  in  respect  of  thermal- 
magnetic  transformations. 

The  lower  temperature-hysteresis  loop  of  this  diagram  is  essen- 
tially that  discovered  by  Prof.  Hopkinson,  with  the  exception  of 
minor  differences  as  to  the  temperatures  at  which  the  transforma- 
tions occur  and  the  completeness  thereof,  as  noted  in  the  authors' 
earlier  paper.  The  upper  temperature-hysteresis  loop  explains  the 
difficulties  experienced  in  investigating  the  reasons  for  slow  cooling 
results  in  a  magnetic  product,  and  the  very  different  behaviour  of 
quenched  and  slowly  cooled  specimens.  If  we  assume  this  alloy  to 
be  heated  to  a  high  temperature  and  then  allowed  to  cool,  it 
follows  the  curved  line  to  950°  C,  after  which  the  vertical  line  is 
followed  to  slightly  below  zero.  Cooling  below  this  point  results 
in  a  sudden  increase  in  the  magnetisability,  when  —  10°C.  is  reached, 
followed  by  a  gradual  increase  to  -  180°  C.    Subsequent  heating  pro- 


598 


THE     ELECTRICAL     REVIEW.      [Vol.  71.    No.  1,820,  October  11,1912. 


duces  a  slieht  gradual  increase  up  to  450°  C,  with  a  (magnetic) 
softening  of  the  material.  Above  this  temperature  there  is  a  rapid 
falling  off  in  the  magnetisability,  this  reaching  a  minimum  which  is 
practically  zero  at  700°  C.  Ou  continuing  the  heating  above  this 
point  an  increase  occurs,  reaching  a  maximum  at  950°  C,  at  which 
point  the  original  curve  is  regained  and  followed  in  an  upward 
direction.  A  specimen  cooled  or  quenched  on  a  heating  curve  from 
any  point  between  700°  C.  and  950°  C.  will  follow  a  vertical  line 
from   that  point  to  —   10°  C,  further   cooling   resulting   in   an 
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Fig.  1. 

increase  in  the  magnetisability  until  the  line  below  zero  in  the 
diagram  is  reached  and  followed.  Further,  a  specimen,  unless  it 
has  been  rendered  non-magnetic,  in  which  case  it  follows  a  vertical 
line,  will,  on  being  reheated  from  any  temperature  between  400^  C. 
gj,d'_  ijio"  C.,  follow  a  line  parallel  with  that  from  —  180°  C. 
to  450°  C.  untU  the  cross  line  is  cut,  when  the  latter  will  be 
followed. 

The  chief  point  which  the  authors  bring  forward  is  the  existence 
of  the  temperature-hysteresis  loop  in  the  alloy  between  450°  C.  and 
900°  C.  These  further  experiments  and  facts  only  strengthen  their 
view  that  the  allotropic  theory  of  iron  alloys  in  regard  to  their 
magnetic  properties  is  totally  untenable. 


Cast-iron  Pipes  and  Superheated  Steam. 

In  a  paper  on  "the  Growth  of  Cast-Irons  after  Repeated  Heatings," 
Pbof.  H.  F.  Rugan,  of  New  Orleans,  gives  the  following  con- 
clusions :  — 

1.  The  strength  of  the  outer  fibre  of  the  scale  surfaces  oi  a 
casting  is  greater  than  that  of  the  metal  taken  from  other  portions 
of  a  casting. 

2.  The  temperature  encountered  in  pipe  lines  using  superheated 
steam  is  sufficiently  high  to  produce  disintegration  in  a  casting, 
causing  it  to  grow  and  become  correspondingly  weak. 

3.  Grey  cast-iron  fittings  of  ordinary  mixtures  are  unfit  for  use  in 
pipe  lines  designed  for  superheated  steam. 


The  Institute  of  Metals. 


At  the  Autumn  meeting  of  the  Institute  of  Metals,  held  last 
month,  the  proceedings  dealt  mainly  with  the  physical 
characteristics,  and  the  effect  of  various  methods  of  treatment  on 
the  microstructure  of  metals  and  alloys.  Copper  and  alloys  of 
copper  with  other  metals  figured  largely  in  these  researches,  but 
the  observations  made  as  a  rule  had  no  obvious  bearing  on  the  use 
of  copper  in  the  electrical  industries. 

The  effect  of  the  presence  of  oxygen  in  brass  was  dealt  with  by 
Prof.  T.  Tubnek,  of  Birmingham  University,  who  stated  that 
brass  poured  at  a  lower  temperature  than  usual  was  apt  to  be  of 
inferior  quality,  and  that  the  inclusion  of  oxide  of  zinc  in  this  way 
might  account  for  the  rapid  and  irregular  corrosion  of  condenser 
tubes  that  was  sometimes  met  with.  The  oxygen  must  be  present 
as  oxide  of  zinc,  because  metallic  zinc  was  proved  to  reduce  copper 
oxide  to  metallic  copper  ;  and  the  zinc  oiide  was  probably  not 
dissolved,  but  mechanically  entangled  in  the  substance  of  the 
alloy.  Unfortunately,  no  suitable  process  for  the  accurate  deter- 
mination of  oxygen  in  brass  appeared  to  be  available. 

The  influence  of  oxygen  on  the  properties  of  metals  and  alloys 
was  also  investigated  by  Mr.  E.  F.  Law,  who  emphasised  its 
extreme  importance,  aIld^)ointed  out  that,  nevertheless,  the  subject 
had  been  almost  entirely  neglected  on  the  scientific  side,  partly  on 
account  of  the  experimental  difficulties  attending  the  determina- 
tion of  oxygen.  The  trouble  with  oxidised  metals  was  that  they 
frequently  passed  the  mechanical  tests,  and  it  was  only  when  they 
were  put  into  service  that  the  real  trouble  began.  It  was  in 
connection  with  the  subject  of  corrosion  that  the  question  was  of 


the  most  vital  importance.  The  comparative  freedom  from 
corrosion  of  the  Sandberg  steel  was  due  to  its  deoxidation  by  the 
addition  of  silicon. 

Two  papers  dealt  with  the  joining  of  metals.  JIr.  A.  E.  Tucker 
discussed  the  various  methods  in  practical  use.  The  highly 
injurious  effect  of  the  presence  of  zinc  in  tinman's  solder  was 
pointed  out ;  when  this  occurs,  a  little  acid  in  a  soldering  solution 
is  a  great  help.  Antimony  increases  the  strength  of  the  joint. 
The  author  drew  attention  to  the  beneficial  effects  of  heating  the 
parts  to  be  joined,  squeezing  out  as  much  of  the  soldering  medium 
as  possible,  rubbing  the  surfaces  together  or  with  the  soldering 
iron  to  improve  the  cohesion,  &c.  For  joining  thin  steel  tubing,  as 
in  bicycle  frames,  he  would  prefer  soft  soldering  to  brazing  if  the 
lugs  were  carefully  machined  to  a  close  fit.  as  the  metals  employed 
in  brazing  and  spidering  injure  the  steel  if  sufficiently  heated, 
though  they  have  no  similar  effect  on  brass  or  copper,  and  soft 
solder  flows  better  into  the  joint.  One  of  the  best  fluxes  for 
ordinary  soldering  contains  chloride  of  ammonia,  as  well  as  chloride 
of  zinc.  The  best  "  brazing  '  is  done  with  silver  solder,  which  is 
used  in  the  blading  of  turbines.  The  alloy  used  consists  generally 
of  about  60  per  cent,  silver,  23  percent,  copper,  and  17  percent, 
zinc,  with  borax  for  the  flux,  with  or  without  carbonate  of  soda. 
This  mixture  is  very  liquid  in  the  molten  state. 

The  presence  of  tin  in  brazing  solder  is  highly  detrimental  to 
iron  and  steel  parts,  and  results  in  unsatisfactory  and  unsafe  joints. 
By  wrapping  suitable  brass  wire  round  a  joint  and  heating  the 
joint  by  passing  an  electric  current  through  it,  while  surrounded 
with  a  reducing  gas,  such  as  hydrogen  or  coal  gas,  a  very  perfect 
joint  is  obtained  without  the  use  of  any  flux,  with  the  great 
advantage  that  there  is  no  borax  to  clean  off  the  joint.  High-speed 
steel  tools  can  be  joined  to  mild  steel  shanks  by  using  copper  sheet 
or  wire  as  the  brazing  solder  ;  the  joint  is  exceedingly  strong,  and 
withstands  hardening  temperatures.  The  Pick  process  for  brazing 
cast-iron  by  first  decarburising  the  iron  with  copper  oxide  and 
brazing  with  brass  solder  is  very  effectual. 

Most  of  the  special  methods  for  soldering  aluminium  break  down 
when  the  joint  is  exposed  to  warm  steam,  a  very  severe  test.  The 
best  results  are  obtained  with  solder  consisting  almost  entirely  of 
aluminium,  the  flux  being  a  mixture  of  alkaline  aluminium  chloride 
with  potassium  or  calcium  fluoride,  damped  with  alcohol. 
Aluminium  alloys  can  be  joined  with  soft  solder  if  the  parts  are 
first  coppered  by  electro-deposition. 

The  rest  of  Mr.  Tucker's  paper,  and  the  whole  of  that  by  De.  F. 
Carnevali,  of  Turin,  related  to  autogenous  welding,  which  has 
extended  enormously  in  recent  years,  and  has  replaced  other 
methods  in  many  cases. 

Mr.  Tucker  laid  down  the  following  conditions  for  success  as 
applying  to  all  welding  with  acetylene  or  other  hydrocarbons  : — 
The  use  of  pure  gases  ;  the  use  of  a  metal  rod  of  approximately  the 
same  composition  as  that  of  the  work  to  be  joined  ;  thorough 
fusion  of  the  inside  surfaces  before  the  additional  metal  is  applied  ; 
cleanliness  of  the  parts,  and  when  desirable  the  use  of  suitable 
deoxidising  and  fluxing  powders,  such  as  charcoal  and  borax  ;  and 
the  use  of  a  blowpipe  capable  of  complete  control  in  respect  of 
size  of  flame  and  proportion  of  mixture.  He  anticipated  the 
general  substitution  of  this  method  for  ordinary  braz'ng  in  work  of 
the  first  quality.  Acetylene  and  electric  welds  in  steel  should  not 
be  hammered  while  the  weld  is  being  made.  A  good  fusion  weld 
very  seldom  breaks  at  the  point  of  welding. 

The  author,  referring  to  the  Thermit  process,  spoke  of  its  extreme 
beauty  and  simplicity  :  'we  have  here  a  small  steel  foundry  not 
much  larger  than  a  silk  bat,  from  which  the  metal  pours  in  a 
perfectly  liquid  state."  He  thought  it  very  probable  that  in 
point  of  strength  most  Thermit  welds  were  superior  to  those  elec- 
trically made. 

A  couple  of  pages  were  devoted  to  arc  and  resistance  welding. 
The  use  of  "  spot- welding  '  instead  of  riveting  was  described  ;  a 
skilled  workman  can  make  1,000  welds  per  hour  with  the  spot- 
welding  machine  on  plain  sheets.  Water-tight  welding  is  also 
practised,  the  seam  being  passed  slowly  through  the  machine, 
which  is  coming  into  very  extensive  use.  Enamelled  goods  thus 
welded  instead  of  riveted  are  much  superior  to  riveted  goods.  The 
welds  are  permanent  even  when  exposed  to  alternate  heating  and 
cooling,  which  often  loosens  rivets.  The  manufacture  of  com- 
pound sheets  of  different  metals  welded  together  was  also 
described. 

Dr.  Carnevali's  paper  described  investigations  which  he  had 
carried  out  on  the  autogenous  welding  of  copper,  brass,  bronze  and 
aluminium.  The  paper  was  illustrated  by  a  number  of  photographs 
of  actual  welds  and  weld  fractures,  as  well  as  of  microphotographs 
highly  magnified  in  order  to  illustrate  the  structure  of  the  welded 
metals. 

Dr.  Carnevali  showed,  in  the  case  of  copper  and  its  principal 
alloys,  that  rapid  heating  and  sudden  fusion  of  the  metals  sabjecte 
to  welding,  profoundly  modified  their  physical  and  mechanical  pro- 
perties, developing  within  them  s'.rains  and  structural  alterations 
which  were  detrimental  to  the  metal.  In  the  case  of  copper  there 
was  an  average  reduction  of  60  per  cent,  in  the  capacity  to  resist 
fracture,  and  an  increase  of  about  30  per  cent,  in  brittleness,  while 
the  percentage  of  ductility  was  reduced  to  about  a  tenth  of  the 
original.  In  the  case  of  bronzes  and  brasses  it  was  not  found 
possible  to  determine  the  extent  of  the  deterioration  in  the 
mechanical  properties,  but  this  deterioration  increased  as  the 
number  of  the  constituents  of  the  alloys  subjected  to  welding 
increased.  In  the  ca.^e  of  alloys  made  up  of  several  constituents, 
these  might  be  improved  after  welding  by  a  suitable  heat  treat- 
ment, thus  relieving  the  internal  strain  set  up  by  the  sudden  tem- 
perature changes  involved  in  the  process  of  welding. 

The  author  concluded  that  the  oxy-acetylene  welding  of  copper 
and  its  principal  alloys  had  a  practical  application  limited  to  those 
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Tarts  of  machinery  which  were  not  of  larije  dimensionp,  and  which 
were  not  Kubjected  to  severe  mechanical  Htresses. 

.'Vb  regarded  the  autoRenous  wcldintr  of  aluminium,  the  author 
observed  that  the  sudden  heatinp  and  rapid  fusion  of  the  metal 
subjected  to  the  weldinp  process  altered  the  physical  and  mechanical 
properties  in  a  manner  analogous  to  that  noticed  in  the  ca.se  of 
copper,  but  to  a  less  dcKTee.  The  strmtural  modificatioDs  princi- 
pally took  the  form  of  coarse  crystalli.sation  of  the  metal.  His 
experiments  showed  that  both  by  hammeriupr  and  by  re-heating  to 
450-."iOO°  C.  the  homocreneity  of  the  weld/.one  was  increased  ;  and 
that  whenever  aluminium  contained  small  quantities  of  other 
elements  easily  oxidised  at  hijrh  temperatures,  <■.'/.,  copper,  the 
oxidisation  of  the  metal  by  fusion  was  facilitated,  also  the  inclusion 
within  it  of  granules  of  oxide  detrimental  to  the  mechanical  pro- 
perties of  the  weld-zone. 

However,  when  carried  out  with  the  necessary  precautions,  the 
oxy-acetylene  autoKenous  welding  of  aluminium  was  held  by 
Dr.  Carnevali  to  be  capable  of  extensive  practical  application, 
especially  for  the  welding  of  small  machine  p&rts. 


1910. 


1911. 


TRADE    STATISTICS    OF    JAPAN.     1911. 


Thk  following  statement,  showing  the  imports  into  and  exports 
from  .lapan  of  electrical  and  similar  goods  during  the  year  I'.Ul,  is 
taken  from  the  recently  issued  official  trade  statistics;  the  ligures 
for  1910  are  given  for  purposes  of  comparison,  and  notes  of  any 
increases  or  decreases  are  added  : — 


1910. 

1911. 

Increase  or 
decrease. 

Yen. 

Yon. 

Yen. 

t.iilia>ii.ird  iron  ii'iiT. — 

From  Great  Britain 

..     .      59,000 

109.000 

+       50,000 

.,       (iermany     ... 

..      1,!I79,000 

1,9G:!,000 

—      16,000 

,.      Belgium 

75,000 

r>7,ooo 

—        8,000 

Austria 

15,000 

11,000 

—        4,000 

„      United  States 

l.'iO.OOO 

179,000 

-1-      29,000 

„      Other  countries 

3,000 

13,000 

-+-       10,000 

2,281,000      2,342,000        +       61.000 


From  Great  Britain 
Germany 
Belgium 
„      United  States 
,,      Other  countries     ... 

Total 

]*ii.-itx for  tlt'ctrir  irirr   miiter'n 
for  biiUdiiif,  ■<•(■. — 
From  Great  Britain 
„      Germany 

United  States 
„      Other  countries 

Total 


53,000 

782,000 

161,000 

599,000 

1,000 


229,000 
1,837,000 

216,000 

3,220,000 

2,000 


+  176,000 
-^  1,055,000 
+  55,000 
+  2,621,000 
+        1,000 


1,590,000      5,504,000        -*- 3,908,000 


365,000 
34,000 

332.000 
20,000 


719,(100 

205,000 

1,138,000 

58.000 


+  354,000 

+  171,000 

+  806,000 

+  38,000 


751,000   2,120,000    +1,369,000 


^iil'iimrine  und  iiiidergroiiml  cablcx. — 
From  Great  Britain  ...      1,045,000" 

,,      Germany      438,000 

,.       United  States  ...         109,000 

,,      Other  countries       ...  3,000 


179,000 
197,000 


—  866,000 

—  241,000 

—  109,000 

—  3,000 


Total 


Iii.iulated  electric  ttnre. — 
From  Great  Britain 
,,      France 
.,      Germany 
„       Italy 
„      United  States 
„      Other  countries 

Total 

J'in'ts  of  electric  cars. — 
From  Great  Britain 
,,      Germany 
,,      United  States 

Total 
N^v///(  enqinoi. — 
From  Great  Britain 
Germany 
,.      United  States 

Total 


...       1,595,000 
Abnormal  year. 


-1,219,000 


82.5,000 
3.->,000 

403,000 
22,00(1 

343,000 
9,000 


1,490,000 

66.000 

1,758,000 

85.000 

297,000 

4,000 


1.637,000      3.700,000        +2,063,000 


247,000  199,000 
113,000  496,000 
464,000         764,000 


—  48,000 
+  383.000 
+     300,000 


824,000      1,459,000        +    635,000 


—  33,000 
+       46,000 

—  71,000 


47,000        —      58,000 


Qa/f  e/tf/iiiCf,  jtefrotrt/tn  enijines 

ami 

hot-air  eiiijinen. — 

From  Great  Britain 

448,000 

758,000 

+    310,000 

„      Germany     

23,000 

237,000 

+    214,000 

,,      Belgium      

7,000 

— 

—        7,000 

„      Sweden 

19,000 

49,000 

+       30,000 

trnited  States 

19,000 

32,000 

+       13,000 

France         

5,000 
521,000 

33,000 
1,109,000 

+      28,000 

Total 

+    588,00<i 

St  cunt  hoilerx, — 

From  Great  Britain 

462,000 

1,465,000 

+  1,003.000 

„      Germany     

4,000 

27,000 

+      23,000 

„      United  States 

18,000 

185,000 

+     167,000 

„      Other  countries     ... 

— 

1,000 
1,678,000 

+        1,000 

Total 

484,000 

+  1,194,000 

Electrical  machinenj. — 

From  Great  Britain 

611,000 

1,081,000 

+    470,000 

Germany     

634,000 

2,755,000 

+  2,121,000 

Belgium 

1,000 

6,000 

+        5,000 

.,       Italy             

26,000 

16,000 

—      10,000 

United  States 

902,000 

1,811,000 

+    909,000 

Other  countries 

18,000 
2,192,000 

42,000 

+      24,000 

Total 

.".,711,000 

+  3,519,000 

'liydravlic  motors. — 

From  Great  Britain 

29,000 

64,000 

+      3.5,000 

,.      France 

16,000 

35,000 

+       19,000 

„      Germany     

159,000 

494,000 

+    335,000 

,,      Belgium      

7,000 

14,000 

+        7,000 

„      Italy            

— 

19,000 

+       19,000 

„      Switzerland 

— 

10.000 

+       10,000 

„      United  States 

136,000 

6,000 

—    130,000 

Other  countries 

2,000 

— 

—        2,000 

Total       ...  349,000  642,000 
'  New  heading  in  1911. 
Liflin;/  murhuies.— 

From  Great  Britain         ...  256,000  394,000 

,.      Germany     11,000  46,000 

,.      Belgium       18,000  — 

„      United  States         ...  41,000  136,000 

„      Other  countries     ...  —  2,000 


Total 


326,000         578,000 


Caoutchouc  and  i/iitta-perc/ia.  criide.- 


From  British  India 

.,      Straits  Settlements 

Dutch  India 
„      Great  Britain 
„      Germany 
„      United  States 
„      Other  countries 

Total 


91,000 

1,246,000 

142,000 

959,000 

42,000 
246,000 
316,000 


237,000 

1,383,000 

161,000 

935,000 

7,000 

253,000 

84,000 


3,042,000      3,060,000 


+    293,000 


+  138,000 

+  35,000 

—  18,000 

+  95.000 

+  2,000 


252,000 


146,000 

137,000 

19,000 

24,000 

35,000 

7,000 

232.000 

18,000 


The  exports  of  dynamos  and  electric  motors  from  Japan  in  the 
years  1910  and  1911  were  as  follows  : — 


To  China 

,,  Kwantung  Province 

..  Corea     

..  Asiatic  Russia  ... 

„  Philippine  Islands 

,,  Siam      

,,  Australia 

„  Hong  Kong 

„  British  India 

,,  Straits  Settlements 

„  United  States  ... 

„  Other  countries 

Total 


52,000 
151,000 
104,000 
2,000 
3,000 
7,000 
5,000 


3,0t0 


161,0C0 
145,000 


605,000 


Electrochemistrj  in  IVorway. — Det  Xoiske  Xitritak- 

tieselskab  is  the  title  of  a  company  which  has  been  launched  by 
Det  Norske  Aktieselskab  for  Elektrokemisk  Industri  and  the  Societe 
Gijnerale  des  Nitrures.  Its  capital  is  15,000,000  fr.,  and  it  is 
intended  to  work  the  French  patents  of  the  Serpek  process  for  the 
production  of  ammonia.  A  power  station  of  25,000  h.p.  is  to  be 
built  in  the  Arendal,  in  Norway,  making  use  of  a  local  waterfall. — 
Elek.Zeitschrift. 

Ship  Struck  by  lightning.— The  Times  reports  that 

the  barque  Ilelios,  from  Antofagasta,  meeting  with  bad  weather  in 
the  South  Atlantic,  was  struck  by  lightning,  which  brought  down 
the  foretop-jnast  and  foretop-gallant-uiast  with  all  the  yards 
attached. 
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NEW    PATENTS    APPLIED    FOR, 

(NOT  TET  PUBLISHED.! 


1912. 


Compiled  expressly  for  this  journal  by  Mzssfis.  W.  P.  Thompson  A  Co., 
Electrical  Patent  Agents,  285,  High  Hoibom,  London,  W-C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


21,573.    "Telephone switchboards."    W.   Aiteen.    Feptembbr  23rd. 

31,586.  "  Manufacture  of  artificial  filaments."  L.  Barason.  September 
23rd.    (Complete.) 

21,&45.  "Electric  circuit  interrupting  devices."  British  Thomson- 
HorsTON  Co.,  Ltd.    (General  Electric  Co.,  United  States.)    September  23rd, 

21,664.    "Telephonic  receivers."    A.  Marr.    September  24th. 

21,700.  "Trolley  heads  for  electric  tramcars,  locomotives  and  the  like." 
L.  Johnson  and  G.  W.  Gbeen.    September  24th. 

21,725.    "  Holders  for  telephones."      G.  B.  Stern.    September  24th. 

21,739.  "Electrodes  for  galvanic  cells."  Friedrich  Diet/,  ifirm  of).  (Con- 
vention date,  September  26th,  1911,  Gennany.)    September  24th.      (Complete.) 

21,743.  "Wireless  telegraph  systems."  W.  H.  Shephabd  and  A.  E. 
McKechnie.    September  24th. 

21,761-  "  Dynamo-electric  machines."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    September  24th. 

21,763.  "Dynamo-electric  machines."  Bbitish  Thomson-Houston  Co., 
Ltd.,  and  F.  P.  Whitaker.    September  24th. 

21,782.    "  Electric  fittings,"     W,  Geipel.    September  25th. 

21,813.  "  Electrical  regtUating  apparatus."  Soc.  Ed.  Gabreau  et  P, 
Delaux.  (Convention  date,  February  9th,  1912,  France.)  September  25th, 
Complete.) 

21,822.  "Cooling  arrangements  for  dvnamo-eiectric  machinery."  Siemens 
Bros.  Dyna^io  Wohks,  Ltd.,  and  E.  O.  Kiefper.    September  25th. 

31.831.  "  Safety  devices  for  the  cables  or  overhead  conductors  of  direct  and 
alternating- current  installations."  Bergmans  Elektbicitats-Webke  Akt.- 
Ges.  (Convention  date,  September  25th,  1911,  Germany.)  September  25th, 
(Complete.) 

21.832.  "  Electrically  operated  means  for  restoring  the  equilibrium  of 
inclined  bodies."  J.  M.  Smits.  (Divided  application  on  15.667,  1912,  August 
7th.)    September  25th. 

21.866.  "  Ventilation  of  dynamo-electnc  machines."  British  Thomson- 
Houston  Co.,  Ltd.,  and  H.  W.  Taylor.     September  25th. 

21.867.  "Electric  oil  switches."  British  Thomson-Hocstoh  Co.,  Ltd. 
AUgemeine  Elektricitats  Ges.,  Germany.)    September  25th, 

21,882.  "  Telescopic,  teinoscopic,  deep-sea  detachable  observatory,  com- 
bined with  bellows  bodies,  air  tight  chambers,  air  compressors,  vacuum  and 
hydraulic  pumps,  lenses,  recording  instruments,  hollow  ram  cable,  attachers, 
magnets,  telephone,  wireless  telegraph  instruments,  drills,  lathes,  explosive 
ejectors,  firing  appliances,  electric  light,  heat,  and  power  searcblightB."  T.  H. 
HoLBOYD.    September  26tb. 

21,898,  "  Securing  electric  conduit  fittings  and  the  like."  D.  L.  J. 
Brqadbent.    September  2Gth. 

21,913.  "Electric  switches  "  A.  P.  Lundbkhg,  G.  C.  Lc-igberg  and  P.  A. 
LuNDBERG.     September  2ijth.    (Complete.) 

21,917.  "Portable  electric  lamps,"  Habtmann  &  Braun,  Ltd.,  Akt.-Ges. 
{Convention  date,  September  30th,  1911,  Germany.)  September  26th.  (Com- 
plete.) 

12,921.  "  Carbon  electrodes  for  electric  batteries."  British  Ever-Readv 
Electrical  Co.,  Ltd.    (A.  Heil,  Germany.)    September  26th.    (Complete.) 

21,932.  "Dynamos,  motors,  and  like  electrical  machines."  A.  A.  Price. 
September  26th.     (Complete.) 

21,939.  "Electrical  indicating  or  alarm  apparatus."  E.  E.  Weikel  and 
D.  Weikel.     September  26th.    (Complete.) 

21,946.  "  Seats  or  holders  for  connecting  cord  plugs  for  telephone  exchanges 
and  similar  apparatus."  Siemens  Bros.  &  Co.,  Ltd.,  and  E.  A.  Petithoby, 
September  26ih.    (Complete.) 

21.970.  "  Electric  arcs  for  lighting  or  heating."  C.  J.  Mostgomebt  and 
R.  C.  Royston.    September  27th. 

21.971.  "Conduit  or  tubular  fittings  for  electrical  conductors."  E.  P. 
Cottier  and  H.  L.  Down^es.    September  27th. 

21,974.  "Combined  electric  control  for  alternating  and  direct-current 
motors."    C.  B.  Pikkebton  and  A.  E.  Wason.    September  27tb. 

22,036.  "  Alarm  devices  for  use  with  wireless  telegraph  systems,"  W.  H. 
Shephabd  and  A.  E.  McKechnie.    September  27th. 

22,049.  "Portable  electrically-driven  centrifugal  fans."  S.  C.  Davidson. 
September  27th.    (Complete.) 

22.053.  "  Electric  accumulators."  G.  Fulleb,  L.  Fuller  and  G.  J.  A. 
FriiEB.    September  27th. 

22.054.  "  Electric  heatiogand  cooking  devices."  British  Thomson-Houston 
Co.,  Ltd.  (General  Electric  Co..  United  States.)    September  27th. 

22,093.    "  Electric  pocket  lamps."    W.  Knopf.    September  28th.  (Complete.) 
22,099.     "Electric    motor    and     hand*driven    sounding-machine."      F.  W. 
Clark.    September  33th. 


22,127.  "  Controlling  or  regulating  devices  foreleotric  lamps."  E.  Johnson. 
September  28th,    (Complete.) 

22,129,  "  Electrical  protective  apparatus,"  S,  de  Stefani.  September  286h. 
(Complete.) 


published  specifications. 

Copies  of  any  of  the  Specifications  in  the  foUowing  list  may  be  obtained 
of  Messbs.  W.  p.  Thosipson  &  Co.,  285,  High  Hoibom,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


19U. 

Electrical   Terminals   asd    Pcses.     E.    S.   Anness.     17,593.     Aagnst   2nd. 

(February  2Dd,  1912.) 
Teaxsmittisg   Apparatcs   fob   WiBELEss   Teleobapht.    L.  Konzet.    19,918. 

September  7th. 
Electric    Contact  Devices   for    Clock   Movements.     L.  P.  E.  Appoullot. 

20,U9.    September  11th.    (September  9th,  1910.) 
Electeicallt-Heated  Cooking  Ovens  and  the  like.    A.  F.  Berry.    20,172. 

September  llth. 
Electbicallt-Operated  Boat  Hoists.    J.  Fielding.    20,333.    September  14th. 

(Cognate  application,  2,910  of  1912.) 
Diaphragms  of  Telephonic    Receivees  asd  like    Isstruments.     A.  Marr. 

20,434.    September  15th. 
Telegeaphio  Relays.    S.  G.  Brown.    20,451.    September  15th. 
Phoductios  of  Copper    by  Electeoltsis.    R.  Douvrelenr.    21,593.    Septem- 

ber  30th. 


Combination  Locks  for  Electrical  Lamps  and  like  Electrical  Fixtcres,    G. 

Barker.    (Midland  Electrical  &  Manufacturing  Co.)    22,276.    October  lOtii. 
Sparking  Plugs.    A.  E.  Fletcher.    24,941.    November  9th. 
Electric  Aec  Lamps.    G.E.Tate.    29,035.    December  23rd.    (Cogdate  appli 

cation,  6,807  of  1912.) 


1912. 

Feeding  Mechanism  foe  the  Electrodes  or  Electric  Arc  Lamps.    F.  Stcinert. 

1,755.    January  22nd. 
Method  of  Mcxtiple  Control  for  Electric  Motors.    R.  Richter  and  MafTei- 

Schwartzkopfr-Werlie  Ges.    3,117.    February  7th.    (April  2l8t,  1911.) 
Speed.Regclating  Devices  for  Eleciric  Motors,  more  especially  for  use 

IN    connection    with    Electrically-Controlled    Continuous    Spinning 

Frames.    Firm  of  Jacquet  Frc^res.    4,691.    February  24th.    (Pebruarv  2lth, 

1911.) 
Telephon-e  Exchange  Circuits.    Siemens  Bros.  &  Co.    (Siemens  i  Halslce 

Akt.Ges.)    4,698.    February  24th.     (Addition  to  11,251  of  1910.) 
Instrument  for  Measuring  Frequencies,  Self-Induction  Coeffjcibsts  and 

Capacities,  and  Ratios  of  Self-Induction  Coefficients  ant)  Capacities. 

W.  P.  Thompson.     (Ges.  fur  Drahtlose  Telegraphic.)    7,667.    March  29th. 
Electeodepositios  of  Met-als.    a.  Leuchter.    9,076.    April  nth. 
Electric  Measuring  Instruments.    C.  Hubert.    9,411.    April  20th. 
Insulators.    T.  Wittrin.    9.734.    April  24th. 
Combined    Telephonic   Transmittees   and   Receivers.     W.  P.    Thompson, 

12,545.    May  28th.    (June  20th,  1911.) 
Selector  fob  AtrroMATic  or  Semi-Actohatic  Telephone  Systems.    Siemens- 

Bros.  &  Co.    (Siemens  &  Halske  Akt.-Ges.)    18,430.    August  10th. 


Electric  Driving  of   Thrashing  Machines. — Recent 

tests  by  MM.  Conpan  and  Vnaillet  in  the  village  of  Chambly 
(Oise),  compared  the  cost  of  thrashing  hy  horse-power  and  by 
electrical  energy.  The  same  thrasher  was  need  in  each  case,  and 
was  of  the  stationary  type  with  a  simple  winnowing  attachment : 
the  beater  was  16  m.  long  x  o'i  m.  diameter,  and  the  winnower 
0"8  m.  long  x  0'6  m.  in  width.  The  cost  of  the  thrasher  alone 
was  900  fr.,  or  1,400  fr.  complete  for  horse  operation.  Two  horses 
drove  the  machine  at  speeds  varying  from  690  E.P.M  down  to 
538  E  r.M.,  and  thrashed  890  sheaves,  each  weighing  82.5  kg.,  per 
10-hour  day  (assuming  50  minutes  actual  operation  in  each  hour). 
Under  this  system,  34  days  were  required  to  thrash  the  complete 
crop  of  30,000  sheaves. 

The  capital  cost  of  the  electrical  equipment  subsequently  used, 
including  a  5'5-h.p.  motor  and  the  necessary  rheostat,  cables  and 
meter,  was  1,000  fr.,  making  a  total  investment,  including  the 
thrasher,  of  1,900  fr.  With  electric  drive  the  thrasher  speed 
averaged  756  b.p.m.,  and  owing  to  this  high,  constant  speed,  the 
output  amounted  to  1,275  sheaves  per  10-hour  day  (still  assuming 
50  working  minutes  per  hour) :  the  whole  crop  could  thus  be 
thrashed  in  24  days.  The  electrical  consumption  averaged  1'74  KW., 
costing  0  78  fr.  per  hour.  In  both  cases  four  men  were  required 
to  feed  and  operate  the  thrasher,  and  the  actual  costs  of  operation 
were  as  follows  : — 

Morses.      Electric  motor, 
10  %  depreciation  and  4  %  interest  on 

1,400  fr 196  fr.  — 

Do.  on  1,900  fr —  266  fr. 

2  horses,  34  days  at  4  fr.  50  c.  ...         306  fr.  — 

Electrical  energy,  340  KW.-hoursat45c.  —  153  fr. 

4  men,  34  days  at  4  fr ...         ...         ■")44  fr,  — 

„      24  days  at  4  fr —  384  fr. 

OU,  34  days  at  0-5  fr 17  fr.  — 

..    24  days  at  0-75  fr —  18  fr. 


1,063  fr. 


821  fr. 


For  these  data  it  appeared  that  the  average  cost  of  thrashing  was 
r235  fr.  per  cwt.  by  horse  labour,  and  0'9.'>4  fr.  per  cwt.  by  electric 
motor,  thus  showing  a  saving  of  22'8  per  cent,  in  favour  of  electric 
driving.  Of  the  total  electrical  input.  ."'4'.'  per  cent,  and  25"6  per 
cent,  was  respectively  required  to  drive  the  beater  and  winnower 
unloaded  :  the  total  light  load  consumption  of  the  thrasher  =  80'1 
per  cent,  of  the  full  load  input,  and  the  consumption  for  thrashing 
without  winnowing,  was  ti'52  Kw.  Such  a  motor  as  employed 
above  could  be  applied  to  innumerable  farm  duties  (including  the 
preparation  of  cattle  foods,  kc.)  ;  hence,  the  whole  capital  charges 
should  not  be  debited  to  the  thrasher.  Allowing  for  this,  the 
advantage  of  electrical  operation  is  yet  greater  in  the  above  case. 

The  Cooper  Hewitt  Diifasing-  Lamp. — The  Ehdrkol 

M'nrld  describes  a  system  devised  by  Dr.  P.  Cooper  Hewitt  for 
obviating  glare  from  metal-filament  lamps  and  diffusing  the  light 
without  sensible  loss  of  efficiency  :  a  series  of  fine,  smooth,  parallel 
grooves  is  formed  on  the  outer  surface  of  the  bulb  of  the  lamp, 
constituting  a  system  of  prisms,  which  may  be  either  longitudinal 
or  transverse.  The  grooves  are  less  than  one-hundredth  of  an  inch 
in  width,  and  are  formed  by  dipping  the  bulb  in  wax.  and  then, 
after  baking,  ruling  lines  in  the  was  by  means  of  a  simple  machine. 
Nest  the  bulb  is  dipped  in  hydrofluoric  acid  for  a  suitable  length  of 
time,  and  finally  the  wax  is  removed,  leaving  etched  grooves  in  the 
glass.  The  chemical  method  of  grooving  the  glass  has  the  advan- 
tage of  preventing  the  fractures  which  might  occur  with  a 
mechanical  method,  and  it  is  possible  to  apply  the  chemical  pro- 
cedure to  any  commercial  bulb.  The  effect  of  the  treatment  is  to 
make  the  whole  btilb  appear  luminous,  and  if  the  grooving  is 
transverse,  the  distribution  of  the  light  is  greatly  modified,  the 
horizontal  illumination  being  diminished  and  the  vertical  illumina- 
tion increased  both  upwards  and  downwards.  Dr.  Hewitt  states 
that  the  loss  in  efficiency  due  to  the  grooving  is  n^ligible. 
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In  tliesc  (lavs  when  there  is  far  more  ele<^trical  engineeriB^ 
work  in  progress  and  pronpi-ct  al)i'oad  than  there  used  to  be, 
and  wlien  for  this  and  otlier  reasons  there  is  a  willingness,  nay, 
an  eagerness,  on  the  |iart  of  so  many  young  electrical  engi- 
neers to  leave  the  Mother  Country,  our  inquiry  box  contain* 
many  interesting  questions  from  those  who  want  to  know 
whether  we  would  advise  them  to  go  to  this  country  or  to  that 
rather  than  to  remain  at  home.  We  are  asked  to  fuinirii 
them  with  names  of  individuals  or  companies  with  who»i 
they  ought  to  correspond  in  order  to  "  get  a  job,"  some- 
times wc  are  asked  to  sidvise  as  to  climate,  cost  of  living, 
and  on  the  question  of  i^reements  between  parties  entering 
into  engagements.  Quite  a  large  number  of  men  haTc 
availed  themselves  of  the  information  that  we  have  in  the 
course  of  years  been  enabled  to  bring  together  or  to  publish 
in  our  pages,  and  scores  of  them  now  stationed  thousands  of 
miles  away  from  home  in  very  different  surroundings  from 
those  prevailing  here,  will  be  reading  these  lines  and  recalling 
the  occasion  upon  which  they  sought  our  humble  counsi'l.  It 
lias  always  been  a  pleasure  to  us  to  assist  in  every  way  in  our 
power  those  who  felt  a  disposition  to  remove  to  a  less  crowded 
sjthere  of  openitions.  but  we  have  endeavoured  to  make  it 
plain  that  our  information  was  intended  to  guide  thera  in 
forming  their  own  conclusions.  It  would  be  unwise  for  us 
to  ssiy  either  "  Go  !  "  or  "  Don't  go  !  " 

Our  duty  and  resjionsibilities  are  at  an  end  when  we  have 
]ilaced  before  our  correspondents  facts  and  reports  received 
from  men  of  experience  or  obtained  from  records  upon  which 
reliance  can  usually  be  placed.  But  where  one  man  may  have 
seen  signs  of  satisfactory  openings,  and  may  have  actually 
sueceeded.another  may  in  experience  not  do  so  well.  Further, 
information  relating  lo  one  part  of  a  country  may  not  have  an 
accurate  application  in  respect  to  another  part  a  hundred 
miles  away.  AVhat  may  be  healthy  and  congenial  climate  and 
surroundings  for  one  man  may  not  be  so  for  another.  An 
agreement  in  certain  terms  may  have  met  the  case  between 
two  parties  under  certain  circumstances,  but  may  prove 
totally  unsatisfactory  for  other  parties  and  different  circum- 
stances. One  man  may  be  able  to  manage  admirably  and 
gave  money  on  a  specified  income,  while  another,  because  of 
extravagant,  tastes  and  disposi'ioiis,  may  be  on  the  verge 
of  poverty  half  the  time.  The  mere  mention  of  these  few 
considerations  will  illustrate  how  difficult  it  is  to  give 
guidance  which  shall  in  every  case  prove,  in  matters 
of  detail,  to  be  perfectly  accurate.  All  we  can  pretend  to  do 
is  to  satisfy  the  thirst  for  information  by  advising  in  broad 
terms,  giving  recorded  facts,  and  publishing  letters  and 
articles  from  men  of  experience  in  the  countries  in  which  our 
readers  are  interested. 

An   aside    here   may   be    pardoned.      As   in   connection 
with    many    other    phases    of     electrical     work,    we    are 
surprised    to    find    how   little   the   rank   and   file   in    the 
profession   and   industry   seem   to   make   use   of    electrical 
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directories.  These  are  to  be  found  in  thousands  of 
offices  in  the  kingdom,  and  it  ought  not  to  be 
difficult  to  gain  access  to  them.  The  man  who  contem- 
plates going  abroad  and  does  not  know  where  to  go  or  to 
whom  to  write  would,  we  should  have  thought,  regard  such 
a  publication  not  only  as  one  of  the  essentials  for  study  before 
going,  but  one  to  be  put  away  in  his  trank  when  he  leaves, 
for  many  men  abroad  change  from  one  place  to  another 
and  find  it  more  difficult  to  secure  directory  information 
there  than  they  need  do  at  home.  Scores  of  times  we  have 
been  asked  for  information  respecting  colonial  and  foreign 
cities  and  firms  that  could  have  been  obtained  with  facility 
from  published  volumes.  Just  the  same  thing  continues  to 
obtain  in  regard  to  the  \oltages,  and  so  forth,  respecting 
electrical  systems  abroad,  and  names  of  makers  of  specialised 
electrical  articles,  and  such  information  is  frequently  sought 
by  firms  who  have  no  need  to  be  asking  for  something  for 
nothing.  We  do  not  say  this  as  a  protest — we  continue  to 
answer  questions  with  as  good  a  grace  as  may  be,  knowing 
from  experience  how  strange  and  wonderful  are  the  claims 
made  upon  an  editor's  time,  especially  since  the  telephone 
became  so  essential  a  weapon  in  connection  with  industry, 
and  we  are  glad  to  render  reasonable  assistance  when  it 
lies  within  our  power,  but  when  publications  are  specially 
prepared  to  jneet  particular  requirements,  a  wider  use  of 
them  might  be  desirable. 

But,  returning  after  this  digression  to  the  subject  of 
electrical  situations  abroad,  we  would  say  that  the  advice  that  is 
given  in  our  pages  regarding  different  countries  is  tendered  by 
men  who  know  what  they  are  talking  about,  heanise  they  have 
been  through  the  mill.  It  would  be  folly  for  any  reader  to 
imagine  that  in  his  own  case  he  was  going  to  reproduce  all 
the  characteristics  and  circumstances  that  have  made  up 
the  experience  of  the  expert  observer  who  goes  to  the 
trouble  of  giving  us  all  the  benefit  of  his  advice.  If  he 
have  a  grain  of  common  sense,  he  will  know  that  such 
writers  do  not  communicate  their  views  for  the  fun  of  the 
thing.  A  correspondent  who  writes  criticising  some  recent 
remarks  of  our  Canadian  contributor  does  so  in  a 
spirit  that  we  are  not  inclined  to  encourage  in  our 
■"  Correspondence  "  columns.  We  wonder  whether  he  will 
be  impressed  with  the  sincerity  of  our  representative 
if  we  tell  him  that  he  is  a  Britisher  who  has  had 
many  years  of  practical  electrical  experience  in  this  country 
learning  the  conditions  here,  followed  by  several  years  in 
electrical  service  in  Canada,  part  of  the  time  roughing  it 
and  observing  from  close  quartei-s  the  conditions  relating  to 
electrical  employment  there.  When  he  selected  an  adver- 
tisement from  a  Canadian  paper  for  a  text  it  was  with  a 
sincere  intention  to  save  young  electrical  men,  who  knew 
little  of  Canada,  from  making  a  mistake.  Articles  of  this 
character  are  hardly  intended  for  the  education  of  those  who 
pride  themselves  upon  the  possession  of  a  more  complete 
knowledge  and  a  higher  intelligence. 


Electrical 


It  is  very  satisfactory  to  learn  from 
several  authorities  that  the  electrical 
Engineers  in  j^^jygjj.^.  jjj  injia  is,  generally  speaking,  in 
a  very  flourishing  condition  just  now.  In 
the  annual  review  of  the  trade  of  India  for  the  year  ending 
March  30th  last,  the  Director-General  of  Commercial 
IntelUgence  says  there  has  been  a  falling-off  m  the  imports 
of    rpachinery   of    all   kinds  except   electrical.      Electrical 


machinery,  with  its  total  of  £206,700,  reached  its  test 
figure  on  record,  while  electrical  instruments  and  apparatus 
were  imported  to  the  value  of  £440,128,  as  compared  with 
£34;!,;)82  in  1910-11.  From  an  authority  of  lengthy 
experience  in  the  country  we  learn  that,  notwithstanding 
that  competition  is  far  keener  than  it  used  to  be, 
and  prices  consequently  are  ruliug  lower  for  contracts  large 
and  small,  and  although  there  are  far  more  local  electrical 
firms  doing  business,  and  many  more  home  manufacturers' 
representatives  on  the  spot  than  formerly,  still,  everyone 
seems  busy  and  fairly  full  of  orders.  Judging  by  the  adver- 
tising columns  of  the  newspapers  in  Bombay,  Madras,  Cal- 
cutta and  other  large  centres,  the  supply  of  electrical 
engineers  is  not  equal  to  the  demand,  and  owners  and 
managers  of  contracting  firms  are  finding  it  hard  to  get  the 
right  man  locally.  Lest  these  remarks  should  be  an  en- 
couragement to  some  of  the  more  enterprising  and  adven- 
turous youths  of  the  electrical  profession  at  home  to  wander 
out  to  1  ndia  on  the  ofFchance  of  a  good  berth,  let  it  be  said 
here  that  this  is  not  an  advisable  thing  to  do.  A  raw  youth 
from  home  is  not  of  very  much  ser\  ice  to  a  firm  until  after, 
say,  a  probationary  period  of  1 2  months,  during  which  time 
he  is  getting  accustomed  to  the  ways  of  things  and  acquiring 
a  smattering  of  the  language. 

Again,  we  understand  that  a  pure  European  from  home 
is  very  often  looked  upon  as  an  adventurer  of  sorts  if  he  is 
not  covenanted  out  in  the  orthodox  way,  that  is, 
sent  out  either  with  or  without  an  agreement  by  the  home 
head  office  of  firms  trading  in  India.  "  The  best  method  of 
procedure,  therefore,  for  anyone  wanting  to  come  out  is,"  says 
our  correspondent,  "  to  watch  the  advertisements  in  the  home 
leading  electrical  weeklies."  A  man  to  have  hopes  of  being 
a  successful  applicant  must,  first  of  all,  be  physicaDy  sound  ; 
secondly,  he  ought  to  have  had  a  good  general  engineering 
training,  both  mechanical  and  electrical  ;  a  knowledge  and 
experience  of  isolated  plants,  house  wiring  and  estimating,  is 
of  far  more  use  to  the  average  contractor's  engineer  in  India 
than,  say,  a  knowledge  of  central  station  work.  A  man 
should  be  resourceful,  so  as  to  be  equal  to  emergencies  when 
carrying  out  work  far  away  from  help  ;  he  should  have  un- 
limited patience  to  enable  him  philosophically  to  endure  the 
petty  vexations,  the  sometimes  crass  stupidity,  of  the  native 
workman  or  coolie  :  and  he  should  have  a  fund  of  tact  and 
diplomacy,  so  as  to  help  him  to  keep  friendly,  and,  in  fact, 
become  popular  with  the  subtle  native  with  whom  he  pro- 
bablv  will  come  into  close  touch.  A  golden  rule  for  a  young 
and,  indeed,  any  class  or  age  of  engineer  is  to  treat  an  Indian 
customer  as  a  gentleman,  whether  or  not  he  is  one  ;  and  to 
treat  an  Indian  workman  with  justice  and  firmness.  Both 
the  former  and  the  latter  soon  recognise  the  qualities  of  a 
sahib  and  treat  him  accordingly. 

A  good  deal  might  be  written  about  the  pay  and  prospects 
and  life  generally  of  electrical  men  in  I  ndia  ;  enough  for  the 
present,  however,  to  say  that  a  man  going  out  under  covenant 
■'  should  not  agree  to  accept  less  than  300  rupees  a  month  as 
a  minimum,  with  an  annual  increment  of  50  rupees  per 
month  ;  if  he  accepts  less  than  this,  he  is  either  too  young 
to  leave  home  or  too  modest  as  to  his  deserts.  In  addition 
to  this,  he  should  bargain  for  a  trip  home  for  six  months 
every  four  years  either  on  full  pay,  he  to  pay  his  own  passage 
money,  or  half-pay  with  free  passage  home  and  back  provided. 
To  a  man  earning,  say,  £2  or  £3  a  week  at  home,  £20  a 
month  (which  is  the  equivalent  of  300  rupees),  may  seem  a 
thumping  big  sum,  but  he  will  want  every  pice  of  it.  Ordinary 
living,  clothes,  and  little  luxuries  are  far  more  costly  in  India 
than  in  England." 

As  our  readers  may  have  imagined,  the  life  of  an  engineer 
in  India  will  be  brimful  of  interest  and  experience,  and  it  is 
said  that  nowhere  under  the  sun  can  a  man  with  imagination 
and  a  love  of  the  picturesque  enjoy  life  with  such  keenness, 
even  despite  the  sometimes  adverse  conditions  of  health  and 
climate. 
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Ft  is  not  often  tiiat  reports  of  eDgineer- 
An  Important    i„jr  cases  appear  in  the   records  of  legal 

»se  us    0       proceedings.     TLey  arc   generally  settled 

the  Measure     f  ...  ,,  ., 

of  Dumaires.     "y   arbitration    or    before   some   tribunal 

whose  decisions  are  not  recorded  in  print. 

The  "  Law  Reports "  for  October,  howe\'er,  contain  a  note 

of  a  case   which    involved  a  very    important   principle    in 

relation   to   the  measure  of  damages  where   machinery,  as 

delivered,  fails  to  come  up  to  specification. 

The  case  in  question  is  the  now  famous  one  in  which  the 
British  Westinghouse  Electric  and  Manufacturing  Co. 
sought  to  recover  from  the  Underground  l']lectric  Railway  of 
London  for  certain  turbines  which  failed  to  satisfy  the  con- 
ditions of  tlie  contract  us  to  economy  of  working.  The  rail- 
way company  accepted  the  machines,  reserving  their  right  to 
damages  for  the  brea<'h  of  contract,  and  subsequently,  in 
order  to  avoid  the  expense  of  the  continued  use  of  the 
machines,  bought  Parsons  turbines  to  replace  them.  It 
appeared  that  if  the  railway  company  had  continued  to 
use  the  Westinghouse  machines,  the  loss  which  they 
would  have  suffered  in  conse(]uence  of  the  breach  of  contract 
would  have  represented  a  larger  sum  than  the  price  paid  for 
the  substituted  Parsons  machines.  Their  los^  would  have 
been  the  amount  by  which  the  cost  of  working  the  machines 
supplied,  during  a  period  of  years  representing  the  normal 
life  of  a  Westinghouse  machine,  would  have  exceeded  the 
cost  of  working  Westinghouse  machines  constructed  in 
accordance  with  the  contract  for  the  same  period. 

An  arbitrator  found  that  the  railway  company  were 
entitled  to  recover,  as  damages,  the  costs  of  providing  the 
Parsons  machines.  The  Court  of  Appeal  held  that  he  was 
fully  justified  in  arriving  at  such  a  decision,  although  the 
Parsons  machines  were  so  superior  to  the  others  that  it 
would  have  been  to  the  pecuniary  advantage  of  the  railway 
company  to  have  effected  the  substitution  at  their  own  cost, 
even  if  the  machines  had  been  supplied  in  accordance  with 
the  contract.  Lord  Justice  liuckley  stated  the  principle 
(which  seems  to  be  the  embodiment  of  common  sense)  very 
clearly,  when  he  said  :  "  If  a  man  who  has  taken  a  third- 
class  ticket  from  London  to  the  North  by  one  of  the  great 
companies  is,  by  the  negligence  of  that  company,  damaged 
by  their  breach  of  contract  to  convey  him,  and  he,  to  reduce 
the  damages,  goes  to  another  of  the  great  companies,  and 
takes  a  ticket  by  the  next  train  on  that  line,  and  is  thus 
enabled  to  reach  his  destination  by  the  contract  time,  but 
cannot  travel  by  that  train  unless  he  takes  a  firet-class  ticket, 
his  damages  may  well  be  the  whole  of  the  sum  he  has  to  pay 
for  that  ticket,  although  the  result  is  that  he  has  enjoyed  a 
greater  luxury  of  travel." 

This  decision  may  be  summarieed  ty  saying  that  the 
purchasers  of  a  machine  which  is  not  capable  of  doing  the  work 
required  of  it  will  take  note  that  they  are  entitled  to  replace 
it  by  another  and  recover  the  cost  from  the  purchaser.  It 
is  the  duty  of  a  disappointed  purchaser  to  reduce  his  damage 
as  much  as  possible,  and  this  is  but  one  method  of  doing  it. 


,    .    ^  .  ,  The  subject  of  industrial  banks  for  the 

Industrial  .  ^  i    r      ,  .    ■    -, 

Banks  assistance   and   furtherance    of   industrial 

enterprise,  or    sectional    electrical    banks 

or  other  analogous  institutions  for  the  electrical  industry, 

has  been  discussed  at  great  length  again  and  again,  and  it 

may  be  that  one  reason  why  we  hear  less  about  it  at  the 

moment  is  found  in  the  general  trade  prosperity  in  which 

the   electrical   industry  is   sharing.     But  it  will   assuredly 

come  forward  again  in  course  of  time,  when  the  position 

becomes  less  rosy  again,  and  when  Continental  electrical  firms 

score  new  successes  by  the  same  means.     The  functions  and 

practice  of  our  ordinary  banks  do  not  seem  to  lie  conducive 

to  industrial   business  in  the  form  that  some  critics  would 

desire  to  see.  and  it  may  well  be  doubted  whether  banks,  as 

we  know  them,  afford  any  material  support  to   industrial 

enterprise,   but,    as    has    been    said    before,    much  of   the 

business   that    would   be   done   by   industrial  banks,    were 

they  in  vogue,  has  been  and  is  being  done  by  financial  houses 

and    certain    quasi-investment    undertakings.      We    have. 


however,  witnessed  on  notorious  occasions  the  loss  of  im- 
portant foreign  transactions  and  works  by  this  country, 
because  of  the  greater  readiness  of  foreign  banks,  having 
competent  electrical  advisers,  to  snatch  them  up. 

There  would  appear  to  be  scope  for  an  electrical  bank  or 
some  similar  undertaking,  formed  and  conducted  upon  proper 
lines  ;  but  it  is  a  .s//(^  fjin'i  non  that  it  should  be  abso- 
lutely free  and  independent  in  its  formation  and  government. 
A,  B  and  C  are,  say,  directors  of  such  an  institution,  and 
they  are  also  connected,  say,  as  directors  or  in  the  manage- 
ment of  certain  electrical  undertakings ;  D,  E  and  F,  who 
are  not  directors,  but  who  are  similarly  interested  in  elec- 
trical enterprise,  and  require  certain  objects  financing,  would 
hesitate  to  approach  the  bank  or  institution  in  which  A,  B 
and  C  figured,  to  whom  they  would  be  rec)uired  to  impart 
much  of  the  inner  history  or  objects  of  the  enterprise  in  view. 
And  rightly  so. 


Plant 


.\n   interesting  report  bearing  on   the 

„   .      .  ^    future  of  electricity  supply  in  Leeds,  with 

Extensions  at  ,'     ,         ,       , 

Leeds.  accompanying  curves  and  plans,  has  been 

presented  liy  .Mr.  Dickinson,  of  the  elec- 
tricity department,  to  his  Committee,  and  is  summarised 
elsewhere  in  this  issue. 

Incidentally,  it  emphasises  the  fact  that  here,  as  else- 
where in  both  Lancashire  and  Yorkshire,  the  price  of  eke 
trical  energy  is  reaching  a  sutticiently  low  level  to  attract 
the  attention  of  the  textile  and  allied  trades,  and  that  in 
consequence  the  latter  are  becoming  more  generally  appre- 
ciative of  the  possibilities  of  electrical  driving. 

Mr.  Dickinson  makes  a  comprehensive  survey  of  the 
prospects  of  the  area  in  "  10  to  1  o  years'  "  time,  and  he 
evidently  anticipates  a  rosy  future  for  his  department,  as  he 
bases  the  motor-load  at  that  date  on  the  total  usage  of  power 
in  the  city  at  present,  viz,  11.5,000  h.p..  allowing  1  kw. 
then  for  every  V.,  n.v.  installed   now. 

But  if  this  forecast  is  rather  on  the  high  side — and  it 
would  be  something  new  in  electricity  supply  work  if  it  were 
— his  estimates  of  lighting  and  heating  and  cooking  are  on 
a  most  modest  scale.  The  estimated  lighting  load  at 
Christmas,  1011,  after  11  years'  working,  was  about 
5,700  KW.,  and,  he  says,  "  this  should  be  doubled  within  the 
next  10  to  lo  years";  further,  that  "  electric  heating  and 
cooking  is  now  making  rapid  progress,  and  it  is  reasonable  to 
assume  that  the  maximum  load  in  10  to  15  years  may  be 
increased,  say,  by  2,500  KW." 

We  trust  that  events  will  prove  Mr.  Dickinson  to  ha\e 
made  a  most  conservative  estimate,  otherwise  those  engaged 
in  the  electric  lighting  and  cooking  business  will  be  reaping 
the  reward  which  attaches  to  a  nearly  stationary  industry. 

But  to  sum  up  :  With  the  above  loads  plus  5,000  KW. 
for  auxiliary  machinery  at  the  power  station,  and  6,000  KW., 
which  it  is  assumed  will  be  transferred  from  the  tramways 
station  on  the  score  of  price,  Mr.  Dickinson  arrives 
at  a  total  of  57,'.>00  kw.,  which  the  Corporation  may  be 
called  on  to  provide  in  the  next  10  to  15  years,  excluding 
possibilities  in  the  matter  of  railway  electrification,  extension 
of  the  city  boundaries,  and  normal  growth  of  local  indubtry. 

In  order,  however,  not  to  appear  too  optimistic,  he 
assumes  a  load  of  only  40,(iO(»  kw.,  and  having  shown  that 
the  Whitehall  Road  stations  will  accommodate  30.440  kw. 
of  plant,  capable  of  taking  a  load  of  20,000  kw.,  he 
proceeds  throughout  the  remainder  of  the  report  to 
prove  that  the  restrictions  of  this  site  in  the  centre 
of  the  city  render  it  unsuitable  for  the  operation  of  the 
large  plant  jirojiosed.  We  quite  agree  with  him  :  the 
absence  of  railway  communication  and  coal  storage 
alone,  irresjjective  of  other  argument,  seems  to  settle  the 
matter,  but  then  Mr.  Dickinson  has  to  deal  with  a  municipal 
council.  In  each  case  the  estimates  apparently  allow  for 
some  30  per  cent,  of  spare  plant,  although  why  this  very 
liberal  allowance  should  be  necessary  is  not  at  all  clear. 

With  load  curves  leaping  upwards,  it  is  obvious  that 
supply  problems  must  be  tackled  by  big  units  in  order  to 
reduce  standing  charges  to  the  utmost,  an4  we^t^tst  that 
Mr.  Dickinson  will  look  as  far  ahead  in  this  direction  as  he 
has  done  with  regard  to  the  future  prospects  of  electricity 
supply  in  his  area. 
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IS     AMERICA     GOING     TO     LEAD     IN     THE 
ELECTRICAL  PROPULSION  OF  SHIPS  ? 


[communicated.] 


No  fair-minded  critic  can  accuse  the  British  Admiralty  of 
any  backwardness  in  the  adoption  of  new  ideas  in  naval 
construction.  Most  of  the  experiments  which  they  make, 
although  sometimes  regarded  askance  by  the  critics,  usually 
vindicate  the  Admiralty  as  represented  by  their  engineers  : 
and  Britain  continues  at  present  to  lead  the  rest  of  the  world 
in  all  departments  of  the  construction  game,  hull,  engines, 
armament,  and  so  on. 

For  the  sake  of  the  national  pride  in  the  maintenance  of 
this  splendidly  high  standard,  it  is  to  be  hoped  that  the 
British  Admiralty  is  closely  watching  the  work  which  has 
been  done  in  America  on  the  electrical  propulsion  of  ships 
in  order  that,  in  the  event  of  the  complete  success  of  the 
American  experiment  now  being  made  on  the  Jiqnter  (a 
success  which  is  almost  inevitalile),  they  may  themselves  be 
ready  to  get  right  to  work  on, the  equipping  of  British  war  vessels 
with  electrical  machinery  for  the  maiu  drive.  The  Admiralty 
cannot  be  blamed  for  their  policy  of  secrecy  in  regard  to 
their  attitude  towards  experimental  schemes  :  and  without 
knowing  more  of  what  constitutes  their  attitude  in  the  present 
instance,  it  would  certainly  be  absurd  to  censure  them  for 
not  having  already  given  some  practical  encouragement  to 
the  advocates  of  electric  ship  iiropulsion.  One  i-emembers 
with  some  feeling  of  uneasiness,  however,  that,  in  the  naval 
game,  a  lead  snatched  early  in  the  race  is  usually  a  lead 
which  can  be  fairly  comfortably  held  ;  and  it  looks  at  present 
as  though  the  United  States,  by  the  end  of  next  year,  will 
have  acquired  a  useful  lead. 

Englishmen  interested  in  naval  engineering  matters  are 
probably  familiar  with  the  particulars,  as  all  the  matter  on 
the  </«y///p)' equipment  which  has  been  published  in  American 
engineering  papers  has  since  been  reprinted  in  the  columns 
of  the  English  technical  Press.  The  JiipHer  is  a  Uovem- 
ment  collier  of  about  20,000  tons,  and  is  designed  to  operate 
at  14  knots.  The  generating  unit  consists  of  a  six-stage 
Curtis  turbine  connected  to  a  bipolar  alternating-current 
generator,  the  speed  at  14  knots  being  about  2,000  E.p.ii., 
and  the  voltage  about  2,200.  The  generator  delivers  current 
to  two  motors,  each  of  36  jxiles,  and  rated  at  2.7.J0  h.p,  at  a 
speed  of  110  r.p.m.  The  ratio  of  synchronous  speed 
reduction  between  generator  and  motors  is  is  to  1,  the  pro- 
peller turning  110  r.p.m.  at  14  knots.  A  water-ccoled 
resistance  is  supphed  for  each  motor,  and  is  connected  in 
series  with  the  rotor  circuit  during  the  process  of  reversing 
and  also  when  mana'uvring  the  beat.  There  are  two  distinct 
positions  of  the  control  equipment  for  ojierating  the  ship — 
the  manttuvring  position,  and  the  running  position  in  which 
the  motors  are  run  with  the  resistance  all  cut  out  of  circuit. 
The  speed  of  the  motors  is  changed  by  variation  in  the  speed 
of  the  generating  unit,  the  ratio  remaining  fixed  at  approxi- 
mately IS  to  1.  The  change  of  generator  speed,  however,  is 
not  achieved  by  throttling  as  usual,  but  is  tibtained  through 
the  medium  of  a  special  governor  with  which  the  turbine  is 
equipped,  and  which  is  so  arranged  that  it  is  capable  of 
automatically  holding  the  speed  at  any  point  from  about 
five  knots  up  to  the  maximum. 

The  electrical  equipment  was  thoroughly  tested  out  at  the 
??chenectady  factoi-y  during  the  last  summer,  and  came 
through  its  guarantee  trials  very  successfully.  The  vessel 
itself  was  launched  on  the  Pacific  coast  in  August  last,  but 
will  not  be  ready  for  sea  until  probably  the  middle  of  next 
summer.  Without  delay  she  will  enter  on  her  sea  trials, 
and  if  the  pro{iellirg  equipment  fails  to  meet  its  guarantee 
under  service  conditions,  the  Government  has  the  option  of 
returning  the  complete  outfit  to  the  manufacturer.  Xo  one 
who  is  in  the  least  familiar  with  the  conditions  imagines 
that  there  is  the  slightest  chance  of  this  occurring  ;  and  we 
may  regard  it  as  reasonably  certain  that,  by  the  fall  of  1913, 
this  electrically-driven  vessel  of  20,000  tons  will  have 
thoroughly  indicated  the  wisdom  of  the  United  States  naval 
authorities  in  deciding  to  give  at  least  a  practical  trial  to  the 
arguments  of  the  theorists,  in  a  vessel  of  any  considerable 
size.      Further  results  will  be  that  a  foreign  Govemment 


will  have  acquired  experience  in  the  new  field  (they 
can  use  the  JupUer  for  whatever  test  purposes  they  may 
desire,  in  undertaking  further  and  bigger  work  along  this 
line)  :  and  that  it  will  be  foreign  electrical  engineer.",  and  a 
foreign  factory,  that  will  have  acquired  a  valuable  education 
in  electrical  marine  engineering- — an  education  which  will  te 
the  source  of  the  greatest  encouragement  and  confidence  for 
them  in  the  tackling  of  the  bigger  problems  which  will 
follow.  It  is  quite  safe  to  say  that  they  will  follow.  The 
electric  propulsion  proposals  apply  well  to  the  JupUer  ,•  they 
apply  with  far  greater  force  to  a  two-speed  battleship,  and 
most  electrical  engineers  who  have  studied  the  matter  at  all 
are  convinced  that  the  ultimate  adoption  of  this  method  c'f 
propulsion  for  the  battleships  of  all  the  great  naval  powers  is 
simply  a  matter  of  time.  Their  reasons  for  so  thinking  are 
simple  and  direct :  but  the  argument  has  not  been  set  out  so  ^ 
clearly,  nor  ventilated  so  w  idely,  as  one  would  have  thought 
its  importance  has  warranted  :  and  it  may  be  of  value  if  the 
line  of  reasoning  is  here  vindicated  in  as  brief  space  as 
possible. 

Steam  is  the  source  of  energy  used  in  the  engines  of  the 
vessel  (Diesel  engines,  for  the  moment,  not  being  considered). 
The  most  efficient  steam  engine  is  the  steam  turbine.  The 
most  efficient  steam  turbine  is  the  high-speed  turbine.  The 
most  efficient  propeller,  for  vessels  the  size  of  the  modern 
battleship,  is  a  low-speed  propeller.  To  obtain  maximum 
efficiency  of  the  propelling  machinery  these  two  elements 
must  be  preserved — the  high-speed  turbine  and  the  low- 
speed  propeller.  Any  compromise  between  the  ideal  speeds 
of  either  results  in  a  loss  of  efficiency.  The  turbines  and 
propeller  may  be  direct-connected  (as  in  the  case  of  the 
Mavrefania  with  a  propeller  speed  of  196  e.p.m. — much  too 
low  for  the  turbine,  and  too  high  for  the  propeller).  It  is 
preferable  to  interpose  gearing,  in  order  that  the  ideal  speeds 
of  the  two  elements  be  preserved.  .Shall  this  be  mechanical ': 
It  is  a  matter  of  great  doubt  whether  mechanical  helical 
gears  can  be  built  which  will  carry  the  load  required  and 
will  give  the  reduction  which  is  necessary,  or  rather  the 
reduction  which  it  is  actually  highly  desirable  to  obtain.  The 
electrical  gearing  is  entirely  suitable  on  all  grounds.  The 
conditions  present  the  electrical  engineer  with  no  intricate 
problems,  no  problems,  in  fact,  which  he  has  not  already 
sohed  scores  of  times  on  land.  Three-phase  generators  may 
be  connected  to  the  turbines,  and  be  made  to  run  at  their 
most  efficient  speed,  whatever  that  may  happen  to  be.  Cables 
are  carried  from  the  generatore  to  three-phase  slip-ring 
induction  motors,  which  run  at  some  low  speed,  within  a 
very  small  percentage  of  the  revolutions  specified  by  the  pro- 
peller refjuirements,  whatever  they  may  be.  If  the  ship  is 
to  be  a  constant-speed  vessel,  as  in  the  case  of  the  Jupite7; 
which  in  steaming  will  nearly  always  require  a  speed  some- 
where around  14  knots,  the  speed  control  (what  little  is 
required )  may  be  obtained  by  control  of  the  speed  of  the 
motor,  or  at  the  throttle  of  the  turbine.  This  briefly  is  the 
main  argument  for  vessels  of  this  class,  although  there  are 
other  points  of  imjwrtance  which  have  been  intentionally 
omitted  (such  as  the  doing  away  with  cumbersome  and 
costly  reversing  engines,  when  the  necessary  reversal  can  be 
achieved  by  a  simple  change  over  of  the  motor  connections). 
And  it  is  to  this  argument  that  the  American  Government 
authorities  have  yielded  in  proceeding  with  the  Jupiter. 
The  argument,  we  believe,  wUl  be  vindicated,  and  the  results 
in  every  way  satisfactory. 

But  if  the  electrical  system  is  successful  in  the  case  of 
a  one-speed  vessel  like  the  Jvpifer,  it  is  easy  to  see  that  it 
would  be  vastly  more  suitable  for  two-speed  battleships. 
A  Dreadnought  may  be  said  to  have  a  speed  of  23  knots. 
In  practice  this  level  is  hardly  ever  touched  ;  and,  except  on 
occasional  full-speed  trials,  the  engines  are  never  worked  for 
this  condition,  but  are  run  for  the  mana-uvring  speed  of  14 
or  15  knots.  What,  then,  is  the  result?  A  daily  violation 
of  all  the  laws  of  economical  steam  consumption.  The 
turbines  (assuming  the  ship  is  provided  with  turbines)  are 
designed  to  give  a  high  efficiency  around  the  full  speed  of  23 
knots.  For  virtually  the  whole  of  their  working  life  they 
will  be  run  to  give  a  speed  of,  say,  14  or  1-5  knots.  Under 
the  first  condition  they  may  have  a  consumption  around,  say, 
11  or  12  lb.  per  H.p.-hour.  For  the  low-speed  condition 
their  consumption  is  bound  to  be  as  high  as  18  or  20  lb. 
per  H.p.-hour.     This  awful  waste  is  prevented  by  the  inter- 
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position  of  electrical  gearing.  Whatever  may  be  the  speed 
of  the  vessel  as  required  by  the  e.xigencies  of  the  m(jraent, 
warfare  or  peace  trials,  full  speed  or  maiia-uvring  speed,  the 
turbines  may  be  run  at  constant  speed,  and  the  necessary 
change  in  speed  efl'ected  by  a  simple  change-over  switch  in 
the  motor-ciniiit,  by  means  of  which  the  number  of  poles 
may  be  changed  from,  say,  TjO  to  liO,  and  the  propeller  speed, 
of  course,  in  the  same  ratio.  There  is  nothing  new  about 
the  change-speed  induction  motor ;  and  a  clever  designer 
coul<l  ring  the  changes  on  the  turbines  and  motors  to  obtain 
a  number  of  ellicienc  combinations.  The  thoughtful  reader 
may  work  out  some  of  these  for  himself.  They  have  all  been 
proposed  and  discussed,  and  details  of  the  different  arrange- 
ments may  be  found  in  te.xt-books  and  in  \arious  papers 
which  have  been  presented  before  engineering  societies 
during  the  last  10  years.  The  turbines  would  be  run  as 
much  as  possible  at  constant  speed,  or  whatever  speed  gave 
the  m<ist  cfiicient  consum[)tion  for  the  particular  loads.  At 
half-load,  full-s|ieed,  the  consumption  would  never  be  very 
bad  :  while,  at  speeds  between  full  speed  and  mamcuvring 
speed,  throttling  the  turbine  (supposing  this  method  of  control 
were  employed)  would  never  approach  the  condition  which  is 
reached  when,  as  is  now  necessary,  the  turbines  are  run 
throttled  down  to  manicuvring  sjieed  through  practically  the 
whole  of  their  working  life. 

The  American  engineers  who  handled  the  Jiqn/cr  are 
fully  prepared  for  the  battleship  proposition  to  come  along. 
They  have  been  advoaitingelci-tricpro])ulsion  for  battleships, 
and  have  worked  out  scores  of  designs  to  [irove  the  strength 
(if  their  arguments.  Up  to  the  present  nearly  all  that  has 
actually  l)een  accomplished  in  ship  propulsion  has  been  their 
work,  and  in  the  end  they  will  get  the  battleship  business. 
The  e(]uipment  of  the  ■/t(jii/cr  was  joyfully  undertaken,  not 
because  that  vessel  represented  an  ideal  case  for  the  elec- 
trical system,  but  because  it  was  a  chance  at  least  of  showing 
what  the  system  would  accomplish  in  the  case  of  a  large 
ship.  The  engineers  regard  this  as  the  thin  edge  of  the 
wedge,  the  thicker  part  being  reached  with  the  application 
of  the  electrical  system  to  liners,  cruisers  and  battleships. 
Meanwhile  it  must  be  disheartening  for  those  English 
engineers  who  have  been  hoeing  their  own  lonely  row  in  this 
same  field,  with  equal  care  and  diligence.  The  time  for  the 
experiment  is  ripe  now  :  but,  even  if  it  were  not,  one  could 
almost  believe  that  it  would  be  sound  policy  for  the  British 
Government  to  place  a  contract  with  some  firm  of  British 
engineers  for  the  electrification  of  a  new  l>iea<lnouijltt.  The 
advocates  of  the  electrical  system  in  England  have  shown 
resource  and  ingenuity.  They  must  also  exhibit  great  per- 
severance. One  of  these  engineers  was  in  close  touch  with 
the  Admiralty  on  a  Dmidnoniiht  proposition  as  lotic/  ago  as 
lllOC  ;  and  he  is  still  waiting  for  a  practical  try-out.  I 
have  not  the  pleasure  of  his  acquaintance,  and  may  not  dis- 
close his  name,  but  I  know  that  he  came  within  a  very 
short  distance  of  definite  business.  It  must,  indeed,  require 
a  great  pluck  to  continue  his  labours,  with  the  fruits  of 
successful  achievement  still  withheld  from  him.  He  and 
one  or  two  other  of  the  English  set  are  no  whit  inferior  to 
their  American  rivals  :  but  they  are  deserving  of  greater 
official  support  in  that  they  are  acting  more  in  the  capacity 
of  private  individuals  than  the  Americans,  and  ha\e  not 
behind  them  the  resources  of  a  great  and  powerful  industrial 
organisation.  Their  efforts  in  the  past  have,  therefore, 
been  all  the  more  meritorious  on  that  account.  Let  us  hope 
that  the  Admiralty  at  home  are  simply  holding  their  hand, 
with  a  watchful  eye  on  the  moves  of  their  competitors.  The 
electrical  industry  in  Britain  is  apparently  improving,  but  is 
still  far  from  what  it  should  be.  The  acquisition  of  some  of 
this  marme  business  might  result  in  a  big  boom  for  the  home 
manufacturers,  and  a  well-deserved  reward  to  those  few 
engineers  who  have  been  pleading  their  cause,  with  such 
skill,  perseverance  and  pluck,  but  with  no  tangible  recognition 
for  so  many  years. 


CORRESPONDENCE. 

Lett&rs  reeeired  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  wntil 
the  foUounng  week.  CorreyionderUs  s/umld  fitrward  their  communi- 
catwna  at  the  earliest  posxible  moment.  No  letter  can  be  jnibluked 
unless  we  hare  the  writer's  name  and  address  in  our  possessiirn. 


Corrcsj)on(lenee    Stolen.  —  The    British    Cextral 

Electrical  Co.,  of  84.  Hatton  Garden,  London,  E.G.,  desire  it  to 
be  known  that  their  letter-box  was  broken  into  on  11th 
inst.,  and  correspondence  stolen.  They  would  accordingly  be  s?lad 
if  firms  who  communicated  with  them  on  the  Itth  inst..  and  have 
not  received  a  reply,  would  kindly  send  them  copies  of  such  com- 
munications. 


The  Use  of  Mica  in  the  Insulation  of  Electrical  Apparatus. 

Having  had  considerable  experience  in  the  manufacture  of 
mica  and  micanite  insulation,  J  should  like  to  say  a  word  on 
this  interesting  subject.    - 

As  regards  the  relative  advantages  and  disadvantages  of  the 
two  methods  of  using  mica  as  an  insulator — in  spite  of  Messrs. 
Wiggins's  claim  for  pure  mica  tubes,  &c. — apart  from  com- 
mutator work,  each  has  its  own  sphere  of  usefulness,  and 
how  often  is  it  that  one  has  the  choice  of  using  both  ?  Who 
would  think  of  using  micanite  for  telegraph  condensers, 
cooking  apparatus,  Ac. ':  On  the  other  hand,  what  manu- 
facturer or  workman  w'ants  to  handle  an  insulation  about  five- 
thousandthsof  an  inch  thick  alternately  with  mallet  and  wedge, 
for  instance,  and  with  armature  coils  that  are  not  always 
straight  until  forced  home,  often  under  continuous  tapping  ? 
Again,  it  is  not  advisable  to  use  thin  insulation  for  another 
reason,  viz.,  in  switchgear,  where  often  a  bush  and  two 
washers  are  resorted  to,  to  insulate  a  live  piece  of  metaL 
How  would  our  friends  the  pure-mica  advocates  suggest 
forming  a  good  insulating  joint  between  the  bush  and 
washers,  where  in  practice  often  the  mica  is  increased  to  |  in. 
— not  that  the  mica  is  not  pf  sufficient  resistance,  but  to 
increase  the  distance  between  the  live  and  dead  metal 
through  the  joint  of  the  mica .'  Then,  again,  where 
apparatus  is  subject  to  severe  dampness,  and  often  worse,  in 
using  exceptionally  thin  mica,  which  for  commercial  pur- 
poses would  probably  not  exceed  10  thousandths,  is  there jiot 
a  possibility  of  moisture  collecting  on  the  edges,  bridging  the 
mica,  and  incidentally  causing  a  short  circuit,  whereas  with 
micanite  its  greater  thickness  would  make  this  an  impossi- 
bility, except  under  exceptional  circumstances  ? 

How  is  thin  mica,  as  advocated  by  our  friends,  going  to 
fare  in  the  hands  of  the  ordinary  workman — no  little  con- 
sideration when  he  is  on  piece  work,  in  which  "  micanite  "  does 
not  always  escape  damage  ?  H  Messrs.  Wiggins  &  Sons  were 
to  see  how  micanite  gets  treated  sometimes,  as  I  have  done. 
they  would  soon  alter  their  opinions  somewhat,  and  I  am 
afraid  wc  mica  merchants  would  soon  have  to  close  down  for 
the  want  of  raw  material — no  little  cause  for  anxiety  even 
now. 

It  would  be  interesting  to  know  how  a  foot  of  pure  mica 
tubing  would  compare  with  a  foot  of  micanite  ditto  at  the 
present  ridiculous  prices.  No,  1  say  most  emphatically,  pure 
mica  will  never  oust  micanite  where  price  is  a  consideration  ; 
but  the  dissatisfaction  with  the  latter  material  can  be  reme- 
died by  using  better  quality  splittings,  which  means  increased 
prices.  Micanite  one-sixteenth  inch  thick  might  contain 
splittings  to  the  value  of  anything  from  Id.  to  Is.  6d.  per  lb. 
and  the  buyer  not  be  any  the  wiser. 

Coming  back  to  mica  again,  I  would  say  from  experience 
that  any  engineer  using  heavily  spotted  mica,  except  for 
low  voltages,  is  seeking  trouble  ;  and  referring  to  our  friends' 
comparison  between  Bengal  clear  and  spotted  mica,  perhaps 
it  is  as  well  to  mention  the  exceptional  tendency  of  spotted 
mica  to  allow  what  is  known  as  "  creeping."  I  have  placed 
the  electrodes  of  a  2,000-volt  circuit  on  the  edges  of  a  piece 
of  heavily  spotted  mica  about  4  in.  wide,  and  the  result  has 
been  a  fine  miniature  firework  display,  whereas  the  break- 
down of  air  would  require  about  40,000  volts  for  this  dis- 
tance. I  think  it  is  commonly  agreed  that  there  is  no 
insulation  resistance— above  that  of  air — running  parallel 
with  the  laminre,  the  above  effect  being  due  to  the  almost 
continuous  path  of  magnetite. 

I  think  that  if  Messrs.  Wiggins  would  inquire  of  their 
friends  why  they  have  no  objection  to  using  "  hard  "  mica 
they  would  find  that,  apart  from  ignorance  and  indiffer- 
ence as  to  quality,  it  is  either  because  they  use  it  on  slow- 
running  machines  or  because  they  resort  to  the  now  common 
practice  of  undercutting  the  mica,  i.e.,  cutting  the  mica 
below  the  adjacent  copper  bars. 

I  would  like  to  say,  in  conclusion,  that  I  have  made 
these  few  remarks  in  a  perfectly  unbiased  manner,  and 
speak  as  the  result  of  experience,  the  common  forms  of  mica 
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and  micanite  not  entering  largely  into  onr  manufactures. 
Where  are  our  electrical  engineers  and  buyers  that  they 
do  not  have  anything  to  say  on  this  important  matter  ? 
Surely  they  could  give  us  some  enlightenment. 

H,  E.  Ashdoirn,  Manayitig  Director, 

The  BiBi5iNGHAM  Mica  Co.,  Ltd. 

Birmingham,  October  \Wi,  1912. 


Important  to  Exporters. 


May  I  point  out  to  British  traders  the  great  amount  of 
trouble  with  the  Customs  that  is  liable  to  be  caused  unless 
material  is  carefully  invoiced,  so  as  to  be  easily  classified  under 
the  various  headings  given  in  the  Customs  schedule  of  duties  ': 
For  instance,  rubber-insulated  cable  is  charged  on  the  weight 
(000  reis  per  kDo),  while  lead-covered  cable,  paper  or  rubber- 
insulated,  is  charged  20  per  cent,  duty  ai]  valorem.  In  one 
case  a  leading  firm  shipped  a  number  of  motors,  but  instead 
of  shipping  the  starters  in  the  same  packing  cases,  sent  these 
separately,  and  thus  increased  the  amount  of  duty  payable 
by  over  £85.  The  Custom  House  people  will  seldom  listen 
to  any  protest  of  the  customer,  so  that  too  much  care  cannot 
be  given  to  the  above  matter.  Neglect  is  often  the  cause  of 
goods  being  delayed  in  the  Custom  House  for  weeks,  and 
even  months. 

Inglaterra. 

Rio  .Janeiro,  Se])te7nber  16tli,  1912. 


New  Machine  for  Alternating  load  Tests. 

Regarding  the  interesting  B.A.  paper  by  Mr.  B.  P.  Haigh, 
B.Sc,  in  the  current  issue  of  the  Electrical  Review,  a 
description  and  drawing  is  given  (fig.  2,  page  531)  of  an 
alternating-current  magnet  for  generating  the  stresses  applied 
to  the  specimen. 

Here  the  lines  of  induction  pass  through  a  yoke  via  a  gap 
into  an  armature  and  again  cross  a  central  gap. 

The  pull  developed  is  stated  to  be  BrjSw  dynes  per  cm.  for 
the  central  gap.  He  then  takes  the  area  of  the  pole  face, 
and  states  quite  correctly  that  a  b  is  the  flux  at  the  gap 
(central).      From  this  the  formula  f  =  /-  (e  r)-  is  deduced. 

What  I  wish  to  point  out  is  that  in  magnets  of  this 
description  the  total  pull  is  by  no  means  equal  to  the  pull 
calculated  from  the  central  gap,  since  there  is  in  addition  a 
quite  considerable  pull  at  the  top  of  the  armature,  viz,  that 
near  parts  marked  r,,  p^  in  fig.  2.  This  rather  spoUs  the 
simplicity  of  the  formula  arrived  at,  and  the  relation  in 
question  cannot  hold  unless  the  fluxes  are  distributed  in  a 
definite  and  constant  manner  over  this  area  as  well  as  the 
gap  in  question. 

It  would  be  interesting  if  Mr.  Haigh  could  give  a  table  of 
the  pulls  calculated  from  his  formula  and  those  observed. 
It  will  be  found  that  the  observed  pull  differs  considerably 
for  the  reason  above  stated,  and  cannot  be  neglected. 

In  such  cases  I  have  often,  by  making  alterations  in  the 
magnet  system,  obtained  the  necessary  two  equations  enabling 
the  two  pulls  to  be  determined. 

W.  H.  F.  Mnrdoch. 

Mill  Hill,  Odober  12th,  1912. 


HIGH-PRESSURE    GAS    v.    FLAME    ARCS 
FOR    STREET    LIGHTING. 


[communicated.] 


The  oft-cited  experience  of  the  city  of  Berlin  is  not  valid 
in  determining  whether  high-pressure  gas  lamps  or  flame 
arcs  are  economically  the  better  for  street  lighting.  The 
city  has  its  own  gas  works,  but  no  municipal  electricity  works, 
hence  there  is  a  great  initial  bias  in  favour  of  gas  lighting. 
The  question  must  Ije  determined  on  a  purely  technical  basis, 
and  the  following  data,  collected  from  practical  tests  and 
presented  by  Heyck  in  a  recent  contribution  to  the  "  Kom- 
munalen  Rundschau,"  are  specially  valuable,  and  show  an 
undoubted  advantage  in  favour  of  flame  arcs. 

High-pressure  gas  lamps  develop  about  2,000  c.p,,  and 


may  be  suspended  from  masts  or  span  wires.  The  lamps 
must  either  be  hung  so  low  that  they  can  be  reached  by  a 
ladder,  or  flexible  or  jointed  piping  must  be  arranged  so  that 
the  lamps  can  be  lowered  for  cleaning  and  trimming.  The 
first  alternative  results  in  very  uneven  illumination,  while 
the  second  involves  high  capital  cost,  risk  of  leakage  and 
derangement  by  frost,  and  frequent  mantle  breakage  due  to 
shock  and  vibration  when  handling  the  lamps. 

Flame  arc  lamps  (with  inclined  or  vertical  carbons)  are 
the  only  type  which  need  be  considered  in  the  present  con- 
nection. From  1,500  to  3.000  or  higher  mean  hemispherical 
c.p.  is  developed  per  lamp,  and  there  is  no  restriction  as  to 
the  height  of  susj^ension,  for  the  lowering  tackle  employed  is 
quite  cheap,  and  is  as  eit'ective  for  great  as  for  small  heights. 
The  polar  distribution  of  candle-power  is  of  great  impor- 
tance in  determining  the  uniformity  of  lighting  effected. 
The  inclined-carbon  lamp  with  dioptric  globe  gives  the  best 
distribution  ;  next  comes  the  vertical  carbon  arc,  while  the 
pressure  gas  lamp  has  the  most  concentrated  and  least 
advantageous  light  distribution.  For  a  given  height  of 
suspension  and  distance  lamp  to  lamp,  flame  arcs  give  a 
much  more  uniform  distribution  than  pressure  gas  lamps, 
and  tests  showing  the  contrary  have  been  based  on  com- 
parisons with  oljsolete  types  of  arc  lamps. 

It  has  been  found  that  the  same  average  ground  illumina- 
tion can  be  obtained  with  pressure  gas  lamps  of  2,000 
nominal  c.p.,  and  inclined  flame  arc  lamps  of  1,700  hemi- 
spherical c.p.  fitted  with  dioptric  inner  globes  and  opal  outer 
globes.  Lamps  of  these  sizes  are,  therefore,  compared 
below. 

Capita}  Cost. — Including  pipes  and  erection  on  a  span 
wire  or  S-m.  mast,  with  the  necessary  flexible  piping  or 
joints,  the  cost  per  gas  lamp  averages  £55-£60,  and  the 
interest  and  depreciation  charges,  at  15  per  cent.,  amount  to 
£8  10s.  per  annum.  The  cost  per  flame  arc,  including 
the  erection  of  a  span  wire  or  mast  at  9  m.  above  street  level, 
is  £3(1,  and  the  annual  interest  and  depreciation  charges 
amount  to  £5  10s. 

Attendance  and  Gas  or  Elertricity  Costs. — Assuming  2,000 
burning  hours  per  annum,  the  cost  of  lighting  and 
extinguishing,  mantle  replacements,  globe  cleaning  and 
renewals,  and  miscellaneous  repairs,  averages  £4  10s.  per 
gas  lamp  per  annum.  The  corresponding  charge  per  flame 
arc,  including  carbons  and  trimming,  cleaning  and  repairs, 
is  £4.  At  a  moderate  estimate,  the  gas  consumption  for 
this  size  of  lamp  will  be  85  cb.  ft.  per  hour,  and  the  annual 
cost  of  gas  per  lamp  per  annum  therefore  =  70  6  x  g,  where 
(/  =  pence  per  1,000  cb.  ft.  A  1,700-c.p.  flame  arc  requires 
500  watts  (including  ballast  loss),  and  the  cost  of  electrical 
energy  per  annum  therefore  =  1,000  x  p,  where  ^j  =  pence 
per  Kw  .-hour. 

Excluding  gas  and  electricity  costs,  each  gas  lamp  costs 
£13  per  annum  and  each  flame  arc  £9  10s.  per  annum.  The 
total  cost  per  lamp  per  annum,  assuming  various  values  for 
(/  and  p,  is  as  follows  : — 


.,. 

Gas  per 

lamp  per 

annam 

(shillings). 

Total  per 

gas  lamp 

per 

(shillings). 

P- 

Eleo.  energy 

per  lamp  per 

annum 

(shillings). 

Total  per 
flame  arc 
per  annnm 
(shillings). 

Os.  6d. 

35 

295 

0-2d. 

16-60 

207 

Is.  6d. 

106 

366 

0  6d. 

60-0 

240 

28.  6d. 

170. 

436 

1-Od. 

83 

273 

3s.  Od. 

212 

472 

14d. 

116o 

307 

3b.  6d. 

247 

607 

l-8d. 

1500 

340 

4s.  6d. 

318 

578 

2-2d. 

184 

374 

Electricity  for  street  lighting  purposes  is  very  frequently 
supplied  at  l"5d.  per  unit.  In  the  above  case,  this  cor- 
responds to  an  energy  cost  of  125s.  per  lamp  per  annum, 
and  a  total  charge  of  315s.  The  fixed  charge  per  gas  lamp 
per  annum  being  2G0s.,  this  leaves,  in  order  to  attain  the 
same  total  annual  cost,  only  55s.  for  70,600  cb.  ft.  of  gas 
(i.e.,  9id.  per  1,000  cb.  ft.)."  Electricity  at  l-5d.  per  unit, 
employed,  in  inclined-carbon  flame  arcs  with  dioptric 
globes,  is  therefore  equivalent,  on  a  purely  commercial  basis, 
to  town  gas  at  9id.  per  1,000  cb.  ft.  used  in  modern  high- 
pressure  gas  lamps.  From  the  illuminating  standpoint,  the 
electrical   equipment   is  much  the  better,  the  "  diversity ' 
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factor   lieint;  only  half  as  great  in  arc  as  in  gas  lighting 
installations. 

The  general  conclusion  to  be  drawn  from  these  com- 
parisons is  that  Hame  arc  street  lighting  is  much  cheaper 
than  high-pressure  gas  lighting  at  the  usual  prices  of  elec- 
tricity and  gas.  It  is  interesting  to  note  that  the  standing 
charges  (interest,  depreciation  and  the  vai'ious  items  included 
under  attendance)  e(|ual  the  electricity  and  gas  costs  respec- 
tively when  the  ]irice  of  electrical  energy  is  2-2Hd.  per  unit 
and  when  gas  costs  3s.  Hd.  per  1 ,000  cb.  ft.  The  energy  or 
gas  charges  amount  to  practically  40  per  cent,  of  the  total  in 
the  above  cases  when  energy  costs  l-.'')d.  \xr  unit  and  gas 
28.  Od.  per  1,000  cb.  ft. 
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raised  and  the  trials  repeated.  When  a  current  had  been  found 
which  gave  ignition  after  the  first  few  contacts,  this  was  con- 
sidered to  be  too  hiph.  The  limitinpf  ifjnitinfr  current  was  taken  to 
be  one  which  fired  the  iras  within  50  sparks,  slowly  repeated.  Near 
the  critical  current  many  trials  were  made,  with  fresh  charpes  of 
mixture,  10  or  more. in  difficult  cases.  Reliance  is  placed  on  the 
average  from  a  (freat  number  of  trials,  and  upon  havinp  the  con- 
tacts in  as  nearly  the  same  condition  as  possible  throughout. 

It  beinpr  difficult  to  obtain  pare  fire-damp  in  large  (luantitles,  the 
first  ignitions  were  made  in  a  mixture  of  coal-gas  and  air. 

In  the  case  ol  mixtures  of  methane  and  air  it  was  decided  to 
make  all  trials  in  the  mixture  giving  perfect  combustion,  that  is, 
9'3(i  per  cent.    The  results  are  noted  in  Table  I. 

TABLE   I.— Least    Direct   Cubuent    to    Ignite  a  9'36  per 

Cent.  Mixture  op  Methane  and  Air.    Atmospheric 

Pressure;  TE.MPERATnRE  18°  C. 


Volts. 

Iron  poleB. 

Copper  polee. 

Nickel  po 

50 

4-00 

4000 

4-00 

100 

1-05 

0900 

115 

240 

040 

0-175 

0-55 

480 

01(1 

OO.iO 

015 

The  If^iiitioii  of  Coal-(Jas  niid  Methane  by  Momentary 
Electric  Arcs. 

By  W.  M.  Thornton,  D.Sc,  D.Kng. 

iAhxtract   vf  paper  read  before  the   Institution  op  Miking 
Engineers  af  yeweastle-upon-Ti/ne,  Oelnlwr  Vltli,  1912.) 

The  conditions  under  which  single  electric  sparks  fail  to  ignite 
mixtures  of  gas  and  air  form  a  question  of  the  first  importance  in 
regard  to  the  safe  use  of  electricity  in  coal  mining. 

Wiillner  and  Lehmann  investigated  ignition  by  hot  wires,  and 
note  the  interesting  fact  that  the  gaseous  mixture  appeared  to  be 
ignited  by  iron  and  copper  wires  at  the  moment  of  fusion,  at  which 
point  ionisation  becomes  active. 

Heise  and  Thieiu  broke  I'.Ui  small  incandescent  lamps,  running  at 
voltages  from  ti.';  to  22o,  in  explosive  mixtures  of  pit  gas  and  air  ; 
their  chief  conclusion  was  that  thick  filaments  were  more  dangerous 
than  thin  ones.  They  further  examined  the  effect  of  opening 
switches  in  an  explosive  mixture  of  methane  and  air,  making  about 
!<00  breaks  in  all,  and  found  that  ignition  first  occurred  at  r75 
amperes  on  a  100-volt  direct-current  circuit.  They  concluded  that 
voltage  as  well  as  current  had  to  be  considered,  that  fuses  in  melting 
fired  gas  always,  that  white-hot  carbons  did  not,  that  the  sparking 
of  continuous-current  m.otors  when  starting  did,  and,  finally,  that 
all  visible  sparks  may  be  looked  upon  as  dangerous,  a  point  .'itill 
generally  accepted  by  mining  men.  A  fuller  research  of  a  similar 
nature  has  recently  been  carried  out  liy  Prof.  Lemaire,  of  Mons, 
Belgium,  on  both  carbon  and  metallic-filament  lamps.  His  conclu- 
sion is  that  the  incandescent  filament  of  any  lamp,  however  low  the 
voltage,  will  cause  ignition  if  exposed  in  an  explosive  mixture. 

The  new  Coal  Mines  Act  of  l!lll  prohibits  the  use  of  electricity 
where  more  than  1 ',  per  cent,  of  gas  may  be  present,  and  limits  the 
pressure  to  20  volts  in  signalling  circuits  where  the  bare  wires  used 
may  be  touched  together.  It  seemed  well,  therefore,  to  re-examine 
the  whole  case  of  the  ignition  of  gas  by  single  sparks  such  as  may 
possibly  arise  in  mining  practice,  especially  at  signalling  voltages, 
with  special  reference  to  the  influence  of  voltage,  percentage  of  gas 
and  of  differences  between  direct  and  alternating  current.  To  con- 
nect these  with  gas  engine  researches,  experiments  were  also  made 
with  coal  gas — that  is,  the  usual  town  supply  for  lighting  and 
power. 

The  occasions  in  which  open  sparking — as  it  is  called — may 
mostly  arise  in  practice  are,  when  a  power  cable  is  brokenhy  a  fall, 
of  roof,  and  on  signalling  circuits  either  at  momentary  or  vibrating 
contacts.  In  all  these  cases  the  final  separation  is  between  points 
of  metal.  The  simplest  way  of  obtaining  a  spark  between  metals 
at  a  point  which  may  be  renewed  is  that  used  in  the  jtresent 
work  by  making  contact  between  two  round  wires  touching  at 
right  angles.  The  arrangement  uf  these  and  of  the  explosion 
vessel  used  is  shown  in  fig.  1.  .  The  latter  was  of  well  annealed 
glass,  5'o  centimetres  in  diameter,  and  had  a  volume  of  30ii  cb. 
centimetres.  The  vertical  exit  tube  at  the  top  was 
fitted  after  each  explosion  with  a  plug  of  cotton  wool, 
the  mercury  then  raised  to  the  level  of  the  inlet,  the  air  in  the 
pipe  fully  swept  out  by  gas  from  the  reservoir,  the  top  of  the 
tube  closed  with  the  finger,  and  the  explosive  mixture  drawn  in 
by  lowering  the  mercury.  After  the  chamber  had  been  filled 
with  gas,  the  vertical  tube  was  further  covered  with  an  india- 
rubber  cap,  which  prevented  diffusion  and  blew  off  easily  at  ignition. 
The  pole-rods  could  be  rotated  by  hand  through  an  arc  of  90°,  and 
the  speed  of  separation  was  found  by  trial  to  be  nearly  the  same 
throughout  at  3'o  radians  a  second.  A  metronome,  set  to  a  con- 
venient frequency,  served  to  give  uniformity  in  the  make  and  break 
when  desired. 

The  rods  used  were  of  iron,  copper  and  nickel,  the  first  to  repre- 
sent more  especially  the  conditions  of  mining  signalling  wires,  but 
to  cover  also  the  case  of  armouring  in  possible  contact  with  live 
conductors  ;  the  second  to  give  the  case  of  breakage  of  a  conducting 
wire  ;  and  the  third  chiefly  as  a  control.  To  determine  each  point 
on  the  curves,  observations  of  600  breaks  were  on  an  average 
recorded,  or  over  .50,000  in  all. 

The  procedure  was  to  guess  at  a  current  and  to  make  a  hundred 
contacts  in  succession.     If  no  ignition   occurred,   the  current  was 


At  voltages  below  .'()  the  currents  increase  very  rapidly,  and  it 
would  appear  to  be  impossible  to  ignite  even  the  most  explosive 
mixture  of  fire-dam])  and  air  by  single  break-sparks  from  a  signal- 
ling circuit  at  the  maximum  voltage  of  20  allowed  by  the  Coal 
Mines  Act.  At  these  low  voltages  electrical  signalling  may  be 
used  with  safety  in  any  part  of  a  coal  mine,  provided  that  care  is 
taken  to  prevent  wires  from  remaining  in  contact  on  short-circuit 
and,  by  local  heating,  from  becoming  red  hot  where  they  touch,  an 
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Fig.  2.— Suggested  Synthesis 
of  the  curvks  obtained. 


improbable  occurrence.  The  bells  should  be  preferably  of  the 
single-stroke  pattern  ;  no  bell  of  the  trembler  type  is  safe  in  gas, 
unless  the  sparking  contact  is  enclosed  in  an  explosion-proof  case. 

In  order  to  examine  the  influence  of  the  size  of  the  wire,  the 
igniting  currents  of  mixtures  of  coal-gas  and  of  methane  with  air 
were  found  with  poles  of  iron,  copper  and  nickel  in  three  sizes,  at  con- 
stant voltage.  In  all  cases  the  igniting  current  Is  a  linear  function 
of  the  diameter. 

The  higher  currents  required  at  the  larger  diameters  appear  to  be 
proportional  to  the  surface  of  the  metal  in  contact  with  the  arc  and 
to  its  cooling  action. 

With  low-voltage  apparatus,  the  inductance  of  the  circuit  is  of 
the  first  importance  from  the  point  of  view  of  safety  at  break.  To 
examine  this,  inductances  of  from  0'002o  to  I'So  henries  were  placed 
in  a  20-volt  circuit  and  the  resistance  adjusted  until  the  current 
just  failed  to  ignite  an  11  per  cent,  mixture  of  coal-gas  and  air. 
The  small  copper  poles  were  used,  with  the  results  noted  in 
Table  II. 

TABLE  II.— Influence  of  Inductance  on  Ignitions. 
1 1  PER  cent.  Mixture  of  Coal-Gas  and  Air  :   Voltage,  2ii  ; 

Direct  Current. 
Inductance,     in 

henries 1'53  076     0325  0'217  O'lOS  0-069  0-056  0-013 

Least  igniting  cur- 
rent, in   amperes  0-27  0-5       0-75     0-93     1-4       1-65     2-05     3-75 
Energy  of   arc,    in 

joules      0-06  0-091   O'Qgi  0-093  O'lO     0^09     0-12     009 

The  risk  of  ignition  increases  rapidly  as  the  inductance  is  raised, 
and  no  direct-current  signalling  circuit  could  be  regarded  as  safe 
with  a  total  inductance  of  O'l  henry.  In  practice  they  have,  as  a 
rule,  much  less  than  this,  and  a  typical  mining  signalling  circuit 
connected  through  the  explosion  chamber  failed  to  show  any  signs 
of  igniting  the  most  explosive  mixture  of  coal-gas  and  air,  when  the 
contact  was  broken  in  it.  The  maintained  spark  at  the  spring  con- 
tact in  a  trembler  bell  is  known  to  ignite  gas. 

The  least  energy  required  to  ignite  the  mixture  remains  nearly 
constant  at  about  O'lO  joule.  It  is  in  thermal  units  about  0  023 
small  calories,  equivalent  to  the  combustion  of  4-1  ob.  cm.  of  coal- 
gas,  or  of  37  cb.  cm.  of  an  1 1  per  cent,  mixture.  At  the  highest 
inductance  the  energy  was  less,  corresponding  to  the  combustion  of 
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21  cb.  cm.  of  mixture.  It  is  agrreed  that  the  cause  of  the  period  of 
induction  observed  in  all  gaseous  explosions  is  the  slow  combustion 
of  a  certain  volume  of  gras  before  enough  heat  is  set  free  to  enable 
the  mixture  to  ignite  itself  ;  but  there  can  be  no  doubt  that  the 
ignition  of  only  a  few  cubic  centimetres — in  a  test-tube,  for 
example — is  necessary  to  start  an  exjjlosion.  A  similar  pause  is 
observed  in  coal-dust  ignitions.  Witli  both  gas  and  coal-dust  it  is 
longer  when  the  source  of  ignition  is  an  incandescent  wire  than 
with  an'  arc,  possibly  to  some  extent  in  the  latter  case  on  account 
of  the  clear  space  around  an  incandescent  wire  in  gases  investigated 
by  Lodge  and  Clark,  but  in  the  former  more  probably  on  account 
of  the  "  combustion  by  stages  "  of  the  jiaraffins  in  the  presence  of 
hot  wires.  Momentary  arcs  of  the  kind  considered  here  appear  to 
ignite  gas  with  diiSeulty,  in  comparison  with  the  shattering  sparks 
from  condenser  discharge. 

The  least  current  required  for  ignition  in  a  circuit  at  a  constant 
voltage  varies  considerably  with  the  richness  of  the  gaseous 
mixture. 

With  methane,  the  results  were  as  follows  (Table  III)  : — 

TABLE  III. — Vaeiation  of  Igniting  Current  with  Peb- 

centage  of  methane  in  alr.    voltage,  50  ; 

Small  Iron  Poles. 


Xo  ignitions  could  be  obtained  at  4.  or  above  1 4  per  cent.  The 
limiting  values  under  the  present  conditions  would  appear  to  be 
4"25  and  14'25.  The  limiting  percentages  of  mixture  may,  and 
probably  do,  depend  on  the  method  of  ignition,  and  upon  the  pre- 
sence of  small  quantities  of  more  highly  combustible  gases.  In  the 
present  case  analysis  did  not  reveal  any  of  these  in  quantities 
to  be  readily  detected  in  the  gas  upon  which  the  percentage 
experiments  were  made.  Hydrogen  or  acetone,  if  present,  was  less 
than  0'2  per  cent.  In  the  final  Report  of  the  Royal  Commission 
on  Accidents  in  Mines,  1886,  it  is  stated  that  "In  some  of  our 
experiments  an  ignition,  with  all  the  charac- 
teristics of  an  explosion,  has  been  produced 
throughout  the  whole  of  our  apparatus  by  a 
Davy  lamp,  when  the  current  contained  very 
little,  if  any,  more  than  4 '2  5  per  cent,  of 
marsh-gas." 

The  shape  of  the  methane  curve  is  very 
similar  to  that  for  coal-gas.  There  is  first  a 
sharp  drop  curved  to  a  point,  from  which 
there  is  a  linear  rise  to  a  less  well-defined 
bend,  above  which  the  mixture  rapidly  become 
inert.  The  suggested  explanation  of  this  is 
as  follows  : — The  two  controlling  factors 
appear  to  be  (1)  the  "  time  of  explosion," 
and  (2)  the  reduction  of  sensitiveness  to 
ignition  by  excess  of  either  constituent  of 
the  mixture.  In  fig.  2,  A  is  the  most 
inflammable  mixture.  On  either  side  of  this 
the  lines  a-b  and  A-c  give  for  any  percentage 
the  amount  of  dilution — to  the  left  with  air, 
to  the  right  with  the  active  gas,  the  upper 
limits  being  perfectly  inert  mixtures.  The 
time  of  explosion,  T,  of  a  combustible  gas  is 
found  in  all  the  recorded  cases  to  reach  a 
minimum  valuS,  and  to  rise  again  as  the 
strength  of  the  mixture  is  increased.  For 
petrol  vapour  the  curve  is  a  parabola  symmet- 
rical on  either  side  of  the  minimum  value  ;  the 
time  of  explosion  then  increases  as  the  square 
of  the  percentage  excess  of  either  air  or 
vapour. 

With  coal-gas  the  curves  of  variation  of 
T  with  richness  of  mixture  are  not  so  well 
defined.      At    the    upper    and     lower    limit 

T  approaches  0'4  second  ;  the  minimum — which  is  very  nearly 
the  same  in  all  the  recorded  cases — is  0'05  second  at  atmospheric 
initial  pressure,  and  occurs  at  14'5  to  l(j  per  cent.  On  either  side 
of  this  T  increases  with  excess  of  gas  or  air,  but  the  branches 
are  not  usually  symmetrical.  No  figures  are  available  for 
methane,  but  the  reciprocal  of  the  velocity  ,of  explosion  gives  a 
curve  similar  in  character,  with  a  minimum  at  13  per  cent.  In 
every  case  of  a  combustible  gas  mixed  with  air,  the  time  of 
explosion  reaches  a  minimum  in  a  mixture  several  per  cent,  richer 
than  that  required  for  a  perfect  combustion.  The  curve  of  T  lies 
between  the  upper  and  lower  percentages  limiting  ignition,  and  is 
shown  in  fig.  2  symmetrical  within  them.  The  product  of  the 
excess  of  gas  or  air  and  the  time  of  explosion  is  a  curve  agreeing 
closely  in  shape  with  that  of  the  observed  least  igniting  current. 
It  would  appear  from  this  that  these  are  the  chief,  if  not  the  only, 
factors  which  determine  the  direct  current  or  power  required  for 
ignition  when  the  voltage  and  poles  remain  the  same.  This 
relation  remains  much  the  same  when  the  duration  of  the  arc  is 
increased  by  the  use  of  higher  voltage,  although  an  examination 
of  the  influence  of  voltage  with  diflrerent  strengths  of  mixture 
indicates  that  it  is  only  below  about  150  volts  that  much  difl'erence 
in  the  igniting  currents  is  to  be  expected.  At  this  point,  also,  the 
difi'erence  in  the  duration  of  the  arcs  begins  to  increase. 

In  the  previous  work,  the  influence  of  the  time  of  duration  of 
the  spark,  although  masked  by  that  of  voltage,  has  been  always  in 
evidence.  It  was  to  be  expected,  therefore,  that  very  different 
values  from  the  above  might  be  obtained  by  the  use  of  alternating 
currents.  The  first  experiments  on  this  were  made  at  40  periods 
■with  coal-gas  and  air,  and  with  the  same  density  of  mixture  (11  per 


cent.)  throughout.  To  avoid  disturbing  eilects,  pure  sine  wave- 
forms were  used.  The  currents  required  for  ignition  were  aU 
much  greater  than  the  direct  currents  at  the  same  voltages,  the 
ratios  of  alternating  to  direct  being  as  shown  in  Table  IV. 

TABLE  IV. — Ratios  of  Least  Alternating  to  Least  Direct 
Igniting  Currents.  Coal-Gas  and  Air,  11  per  Cent.;  40 
Periods,  Non-inductive  Circuits. 

Volts 50      100      200      300      400      500 

Rates,  a.c./d.c.         ...        3-0     4'9       6'2       9^0      10'8    12'5 

There  may  be,  therefore,  a  very  real  increase  in  safety  from 
gas  ignitions  by  the  use  of  alternating  currents  compared  with 
direct,  although  when  open  sparking  does  occur  it  is  generally 
in  excess  of  the  minimum  values  found  here.  An  interesting 
result  followed  the  addition  of  small  inductance  (00025  henry) 
to  the  circuit.  At  the  higher  voltages,  which  were  first 
examined,  a  perceptible  but  not  great  diminution  of  the  igniting 
current  was  observed.  At  200  volts  the  difference  was  greater, 
although  the  ratios  were  much  the  same,  but  at  100  volts  there 
was  evidence  of  an  unexpected  drop.  At  50  and  25  volts  the  gas 
was  more  readily  fired  than  at  100.  No  variation  in  the  conditions, 
such  as  polishing  the  poles  or  making  fresh  mixtures  of  gas  and 
air,  changed  the  result.  The  flattened  form  of  the  curve  suggests 
some  instability  similar  to  that  familiar  in  the  liquefaction  of  gases 
by  compression.  With  copper  rods,  under  the  same  conditions  of 
frequency  and  density  of  mixture,  the  addition  of  the  same  induct- 
ance produoed  a  similar  divergence  in  the  curves  at  about  the  same 
current,  but  both  non-inductive  and  inductive  cvirves  now  show 
a  flattening  beginning  at  about  200  volts  as  the  voltage  is  lowered. 
Both  curves  are  remarkably  deflected  between  50  and  100  volts,  and 
again  at  the  higher  voltages.  There  is  clearly  some  critical  con- 
dition introduced  by  the  use  of  alternating  current  in  all  these 
cases,  or  rather  a  third  factor  of  equal  importance  with  voltage 
and  current.  The  influence  of  inductance  on  the  iron  curve  further 
suggested  that  time  might   be  this  factor,  and  that  the  shape  of 
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Fig.  3. — Alternating  Igniting  Cur- 
rents for  Methane,  9  36-per  cent. 
Mixture.      40   Periods    per    Second. 
Copper  Poles. 


Fig.  4. — Influence   of   Frequency    on 

Igniting  Current  in  a  9'36  per 

cent.  Mixture   of  Methane  and  Aie. 

Iron  Poles. 


the  curves  might  be  greatJy  affected  by  the  frequency  of  the 
current. 

Frequency  is  not,  however,  the  only  important  factor,  for  the 
currents  for  iron  and  copper,  although  similar,  are  not  identical, 
and  the  difference  is  still  further  brought  out  with  nickel  poles. 
The  currents  here  are  less  than  for  either  iron  or  copper,  and  so 
differ  from  the  results  with  direct  voltages.  There  is  also  in  this 
case  a  remarkable  sensitiveness  to  the  composition  of  the  gas. 

With  copper  poles  (fig.  3)  and  at  low  voltage,  the  currents  are 
rather  greater  than  with  iron  ;  at  the  higher  voltages  they  are 
lower,  but  the  curves  are  very  similar  in  shape.  Both  with  coal-gas 
and  methane  the  igniting  currents  are  much  lower  with  nickel  than 
with  iron  or  copper  poles. 

Experiments  were  made  to  ascertain  the  least  igniting  currents  at 
various  frequencies  in  9'36-per  cent,  mixtures  of  methane  and  air, 
with  small  iron  poles,  and  non-inductive  circuits  throughout.  The 
results  are  given  in  fig.  4.  The  influence  of  increase  of  frequency  in 
raising  the  least  igniting  current,  when  the  frequency  is  low, 
is  very  marked  ;  there  appears  to  be  a  critical  point  between  40 
and  50  periods  and  at  about  100  volts.  The  figures  are  given  in 
Table  V,  on  the  next  page. 

As  previously  mentioned,  the  initial  period  of  induction  always, 
recorded  in  experiments  on  gaseous  explosions  provides  an  explana- 
tion of  the  influence  of  frequency  on  ignitions  of  the  kind  con- 
sidered. The  full  "time"  of  explosion  is  rarely  less  than  0'05 
second,  and  the  period  of  induction  is  generally  of  this  order.  When 
the  contacts  are  separated,  the  arc  which  is  formed  has  to  restart 
itself  across  the  gap  after  passing  through  its  zero  value,  and  unless 
the  air  is  being  strongly  ionised,  a  small  gap  suffices  to  prevent  the 
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TAIiLE    V.  —  liNriA'ii.NCK   OF   Frkijikncy   on    I,ka.«t    Ignitiok 

OlIKliENT.S.         METH.\NE,      9'36      PER      CENT.;      ATMOSPHERIC 

Pressure. 


Frequency 

20 

40 

60 

80 

V0I/.1. 

A  mjH'rex. 

A  mperi'x. 

Aiitjiert'H. 

A  III pr  res. 

.")ii 

«-oo 

8-60 

— 

— 

100 

3'80 

iVOO 

14-0 

1.5  00 

200 

3-00 

3'BO 

120 

14-00 

too 

2-20 

3-25 

11-5 

11-50 

<;oo 

070 

3  00 

50 

9-IJO 

KOO 

o-.s,-, 

200 

4-0 

8-00 

1,000 

0-2.5 

11-10 

0-3 

5-75 

1,200 

0-211 

02.5 

0-2 

1-40 

arc  from  restartinfr.  If  the  break  bpfjins  when  the  current  is  just 
imssinp  throii^'h  zero  value,  there  will  bc.no  arc  at  all  ;  if  at  a  crest 
or  maxinuiin  value,  the  arc  is  {rreatcft  at  the  .start,  but  is  falling  as 
the  poles  are  separated  ;  and  unless  the  initial  current  is  sufficient 
to  have  strongly  ionised  the  gap,  the  current,  on  reachinjr  zero,  will 
be  unable  to  re-lorm  the  arc  in  the  opposite  direction.  The  most 
favourable  point  in  the  cycle  for  the  break  to  take  place,  in  order 
that  an  arc  should  be  formed  with  minimum  energy,  is  on  the  rising 
side  of  the  current  wave. 

It  is  evident  that  at  the  lowest  circuit  voltages  the  current  must 
be  large  in  order  to  cause  ignition  by  the  liberation  of  a  greater 
number  of  ions  from  the  material  of  the  pole.  When,  however, 
the  maximum  voltage  gradient  approaclies  10,000  per  cm.,  as  it 
dues  on  a  500-volt  system  at  0-017-cni.  length  of  arc— that  is, 
within  a  third  of  a  period  at  a  frequency  of  40— the  arc  will  b^ 
maintained  whatever  the  current  may  be,  and  small  currents  then 
ignite  the  gas.  At  voltages  between  these  limits  of  ionisation  by 
large  currents  on  the  one  hand  or  high  voltage  on  the  other,  the 
igniting  current  must  be  controlled  liy  both  :  and  since  it  has  been 
shown  that  there  is  in  the  case  of  methane  an  evident  relation 
Vietween  duration  of  arc  and  current  required  for  ignition,  the 
simplest  expression  taking  account  of  duration  and  voltage  is  that 
the  current  is  inversely  proportional  to  the  product  of  voltage  and 
time  of  duration.  The  influence  of  the  alternation  of  the  current 
can  be  regarded  as  that  of  a  time-filter  or  screen  which  retards  the 
influence  of  voltage  and  brings  out  that  of  time  of  duration  of  the 
arc. 

It  is  probable  that  the  fact  of  alternation  has  less  influence  with 
longer  periods  of  induction.  This  can,  in  fact,  be  shown  experi- 
mentally by  working  with  very  dilute  mixtures,  in  which  the  time 
of  explosion  is  much  longer.  * 

It  may  be  concluded  that  when  the  duration  of  an  arc  approachea 
the  period  of  induction  of  a  gaseous  mixture,  ignition  becomes 
increasingly  difficult. 

All  the  foregoing  results  are  for  currents  in  circuits  opened  by  a 
single  clean  lireak. 

In  conclusion,  -it  may  be  said  that,  for  the  fame  voltages,  the 
ignition  of  gaseous  mixtures  by  direct  currents  would  apjiear  to 
depend  chiefly  upon  the  material  of  the  poles,  and  ignition  by  alter- 
nating currents  upon  the  nature  of  the  gas. 

The  use  of  low-voltage  alternating  currents  for  signalling 
purposes  gives  a  much  greater  margin  of  safety  than  is  possible  in 
direct-current  working. 


OUR  LEGAL  QUERY  COLUMN. 

'  Qiu^stiom  addressed  to  this   column   should    be  written  on  one  .tide 
of  the  [til per  only.  1 


"Installation  Work"  writes: — "I  shall  be  glad  to  have  your 
legal  contributor's  opinion  on  the  points  raised  below,  which  are 
continually  arising  in  connection  with  electrical  installation  work, 
a^  there  seems  to  be  no  definite  decision  available  at  present : — 

"(«)  Have  the  electrical  department  of  a  Corporation  any 
authority  to  require  an  installation  to  be  wired  with  2,500-megohm 
C.M.A.  grade  cable,  when  GOO-megohm  ditto  has  been  specified  by 
the  consulting  engineer  :' 

"  (b)  Can  they  reasonably  insist  on  s.P.  main  fuses  being  earthed, 
when  their  own  cutouts  and  meters  are  not  so  treated .' 
Personally,  from  past  experience,  I  have  always  found  it  more 
dangerous  to  earth  the  cast-iron  cases  of  main  fuses,  and  as  a 
matter  of  fact,  this  is  absolutely  prohibited  by  the  Corporation  of 
Glasgow. 

"  ([■)  Under  what  regulation  or  rule  can  they  insist  on  6-ft.  space 
being  maintained  between  the  outers  of  a  three-wire  supply  ?  It 
seems  very  illogical  to  insist  on  a  distance  of  i!  ft.  between  the  two 
wires  in  the  meter  room,  and  then  bring  the  same  wires  into  a 
D.  P.  switch  where  they  cannot  possibly  be  spaced  more  than  Sin. 
apart. 

' '  (d)  In  one  case,  I  have  been  debarred  from  fixing  the  motor- 
generator  in  the  lantern  room  on  the  ground  that  the  motor  was 
connected  to  a  200-volt  circuit  (Home  Office  Rules  restrict  pressure 
to  100  volts  on  a  projector  arc  circuit),  while  no  objection  was 
raised  to  fixing  a  similar  switch,  operating  on  the  same  voltage, 
to  an  extract  fan  motor. 

"  (i')  The  position  with  reference  to  the  clause  ''  Completion  of 
Contract  "  of  a  contractor  who  puts  non-union  men  on  to  the  job, 
and  then  receives  notice  that  the  other  tradesmen  will  strike, 
unless  he  substitutes  union  men  for  those  he  has  previously 
employed.' 


' ,*  As  to  (//),  and  the  following  two  queries,  it  d'Mrn  not 
appear  to  be  quite  clear  whether  they  relate  solely  to  the  supjiiy 
of  electricity  in  a  cinema  theatre.  So  far  as  is  known,  the  only 
regulatima  dealing  with  such  a  supply  are  those  made  by  the 
Secretary  of  State  under  the  Cinematograph  Act,  1909  (February 
18th,  1910),  and  there  do  not  appear  to  touch  upon  any  of  the 
points  mentioned.  As  to  these  queries  it  is  difficult  to  answer  them 
without  any  information  as  to  the  provisional  order  or  Special  Act 
under  which  the  Corporation  suppliers  or  makes  rules  for  the  supply 
of  electric  light.  With  regard  to  query  (i),  is  not  this  governed 
by  Rule  39  of  the  Regulations  made  under  the  Electric  Lighting 
Acts,  1882  and  18HS,  which  provides  that  "All  electric  lines  and 
apparatus  placed  on  a  consumer's  premises  shall  be  highly  insulated 
and  thoroughly  protected  against  injury  to  the  insulation  or  accesn 
of  moisture,  and  any  metal  forming  part  of  the  electric  circuit 
shall  not,  unless  efficiently  connected  with  earth,  be  exposed  so  that 
it  can  be  'ouched  .'  All  electric  lines  shall  be  so  fixed  and  protected 
as  to  I  reyent  the  possibility  of  electrical  discharge  to  any  adjacent 
metallic  sibstance."  The  questions  0/).  (i)  and  (c)  could  Ije  much 
more  satisfactorily  answered  if  the  querist  would  apply  to  the  Cor- 
poration for  a  copy  of  their  rules,  and  also  for  a  copy  of  the  special 
order  under  which  those  rules  were  formulated. 

As  to  ('/),  Clause  12  (-■)  of  the  Cinematograph  Theatre  Rules 
above  mentioned,  provides  that :—- Cables  for  cinematograph  lamps 
shall  be  taken  as  separate  circuits  from  the  source  of  supply, 
and  from  the  supply  side  of  the  main  fuses  in  the  general  lighting; 
circuit,  and  there  shall  be  efficient  switches  and  fuses  inserted  at 
the  point  where  the  supply  is  taken,  and  in  addition  an  efficient 
double-pole  switch  shall  befitted  in  the  cinematograph  lampcircnit 
in.side  the  enclosure.  When  the  cinematograph  lamp  is  working, 
the  pressure  of  the  current  across  the  terminals  of  the  double-poh- 
switch  inside  the  enclosure  shall  not  exceed  110  volts."  The 
pressure  of  "100"  volts  does  not  appear  to  be  mentioned  in  these 
regulations. 

With  regard  to  ie\  if  the  nsual  strike  clause  is  to  be  found  in  the 
contract,  it  appears  to  be  clear  that  the  contractor  would  not  be 
liable  for  the  delay  occasioned  by  a  strike,  even  if  that  strike  were 
brought  about  by  his  employing  non-union  men.  For  instance,  the 
form  of  contract  sanctioned  by  the  Institution  of  Electrical  Engi- 
neers provides  (by  Clause  3S)  for  delay  caused  V)y  (inter  a  I  iu) 
"general  or  local  strikes  or  lockouts,  or  combinations  of  workmen." 
This  is  done  by  the  engineer,  on  application,  granting  such  exten- 
sion of  time  as  may  appear  to-be  reasonable.  In  the  ab.scnce  of  a 
strike  clause,  however,  it  is  to  be  feared  that  an  employer  who  has 
undertaken  to  carry  out  works  within  a  specified  period  is  very 
much  at  the  mercv  of  his  workmen. 


PROPOSED  ELECTRICITY  EXTENSIONS 
AT  LEEDS. 


One  of  the  matters  to  be  dealt  with  in  the  Bill  which  the  Leeds 
Corporation  intends  to  promote  in  the  next  Session  of  Parliament 
is  the  acquisition  of  a  site  for  a  large  new  generating  station  in 
connection  with  the  supply  of  electricity  in  Leeds. 

Mr.  Harold  Dickinson,  the  manager  of  the  Electric  Supply  De- 
partment, has  presented  a  report  to  his  Committee  setting  out  the 
reasons  why  such  a  step  is  desirable.  It  states  that  the  capacity 
of  the  plant  now  installed  at  the  works  in  Whitehall  Road  is 
15,440  KW.,  and  an  additional  turbo-generator  is  on  order  with  a 
capacity  of  7,500  KW.,  while  still  another  generator  of  the  same 
capacity  can  be  accommodated  at  the  Whitehall  works,  bringing  up 
the  total  capacity  to  30,440  KW.  Allowing  for  spare  plant,  it  is 
suggested  that  this  would  not  enable  the  Corporation  to  deal  with 
a  greater  load  than,  say,  20,000  kw. 

The  maximum  load  which  the  station  has  had  to  bear  up  to 
December  last  was  9,570  KW.,  and  the  additional  orders  since 
received  make  it  probable  that  the  load  in  December  this  year  wUl 
reach  12,000  kw.  Assuming  the  increase  to  continue  at  the  same 
rate,  the  capacity  of  the  works  will  be  fully  taxed  in  the  year  1915, 
and  it  is  regarded  as  quite  probable  that  the  rate  of  increment  will 
be  considerably  augmented.  It  follows  that  further  plant  must  be 
available  by  the  winter  of  191n-ir,,  and  it  is  suggested  that  three 
years  should  be  allowed  for  preliminary  negotiations,  land  purchase 
and  the  design,  building  and  equipment  of  a  new  station. 

Mr.  Dickinson  discusses  the  alternative  courses  of  reconstructing 
a  portion  of  the  present  buildings,  so  as  to  accommodate  a  plant  of 
larger  capacity,  and  possibly  purchasing  adjoining  land  for  further 
extensions :  and  purchasing  land  at  a  distance  from  the  present 
station  and  erecting  additional  works  there. 

The  first  point  to  be  considered  is  the  amount  of  business  which 
the  department  may  reasonably  be  expected  to  have  to  deal  with 
within  a  measurable  space  of  time,  and  Mr.  Dickinson  sets  out 
numerous  facts  and  calculations  with  a  view  to  the  elucidation  of 
this  point.  An  interesting  table  shows  that  the  estimated  amount 
of  motive-power  used  in  Leeds  for  industrial,  commercial  and 
domestic  purposes  is  155,585  H.P.  Out  of  this  17,472  H.r.  is  fur- 
nished from  the  Corporation's  Electricity  Supply  Department,  the 
greater  part  of  which— 10,136  h.p.— is  supplied  to  engineering 
works,  while  the  printing  trade  also  takes  1,531  H.P.  The  figures 
given  are  correct  up  to  March  31st  last ;  the  total  h.p.  now  con- 
nected is  over  20,000. 

The  textile  manufacturers  in  the  city  are  estimated  to  have 
19,500  H.P.  of  engines  installed,  and  up  to  the  present  the  motors 
installed  in  such  mills  have  a  total  capacity  of  only  270  h.p.     Mr. 
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Dickinson  is  of  the  opinion  that  the  prices  charged  for  electricity 
are  now  getting  to  a  point  where  the  textile  user  will  be  attracted, 
and  he  refers  to  the  applications  now  being  received  for  this  class 
of  work,  as  evidence  in  support  of  his  opinion.  He  looks  forward 
to  the  time  when  it  will  pay  the  user,  in  practically  all  cases,  to 
take  his  supply  of  power  from  the  Corporation,  and  anticipates 
an  increase  in  the  demand  for  current  to  be  used  for  lighting 
purposes  and  cooking  and  heating.  Other  possibilities  are  the 
supply  of  all  the  current  used  in  connection  with  the  tramways 
from  the  main  power  station,  and  the  electrification  of  railways, 
and  without  taking  the  latter  item  into  account,  Mr.  Dickinson 
anticipates  that  the  Corporation  may  be  called  upon  to  provide,  in 
the  next  10  to  15  years,  for  a  total  load  of  57,!lOO  KW.,  but  in  order 
not  to  appear  too  optimistic  he  bases  his  proposals  upon  an  assump- 
tion that  a  maximum  load  of  only  40,000  KW.  will  be  attained 
within  the  period  mentioned. 

The  report  contains  a  number  of  charts  to  illustrate  the 
jirogress  that  has  been  made.  It  is  theoretically  possible 
to  extend  the  Whitehall  Road  works  so  as  to  accommodate 
machinery  with  a  total  capacity  of  CH,GOO  KW  ,  which,  after  pro- 
viding for  the  necessary  reserve  of  plant,  would  allow  a  maximum 
load  of  46,100  KW.  to  be  dealt  with,  but  Mr.  Dickinson  calls  atten- 
tion to  a  number  of  reasons  for  his  conclusion  that  such  a  course 
would  not  be  the  most  satisfactory  that  could  be  followed. 

For  instance,  he  anticipates  that  1  (14,000  tons  of  coal  will  be 
used  in  a  year,  and  in  order  to  obtain  this  large  quantity  it  is 
desirable  to  be  in  a  position  to  purchase  for  delivery  either  by  rail 
or  water.  There  is  also  the  question  of  storage  to  consider,  and  it 
is  suggested  that  accommodation  should  be  available  on  the  site  for 
at  least  a  three  months'  stock,  say,  45,000  tons  in  the  winter, 
whereas  the  capacity  of  storage  at  the  present  works  with  the 
greatest  possible  extension  would  not  exceed  about  10,000  tons. 

By  the  adoption  of  another  site  suitable  for  obtaining  coal  from 
a  wider  area,  an  advantage  in  the  cost  of  coal  would  be  secured, 
varying  according  to  different  conditions  from  £2,084  to  £4,166 
yearly. 

Another  argument  in  favour  of  a  new  site  is  that  as  a  very  large 
proportion  of  the  increased  load  upon  the  works  will  probably  arise 
in  connection  with  the  supply  of  power  in  the  Hunslet  area,  a  con- 
siderable saving  in  the  cost  of  cable,  estimated  at  £30,000.  would 
be  effected  by  the  provision  of  works  in  that  district. 

Among  the  minor,  but  still  important  factors,  to  be  considerfd  is 
the  possibility  of  combining  refuse  destruction  with  the  generation 
of  electricity,  and  it  is  estimated  that  if  a  suitable  site  were  chosen, 
about  500  tons  of  refuse  per  day  could  be  dealt  with  in  such  a  way 
as  to  produce  steam  sufficient  for  the  generation  of  17,000,000  units 
per  annum,  which  would  otherwise  involve  a  consumption  of  about 
27,000  tons'  of  coal  yearly.  Such  a  combination  would  be  quite 
impossible  at  the  Whitehall  Road  works. 

Another  point  is  that  the  risk  of  an  entire  breakdown  is  very 
largely  reduced  by  having  two  generating  stations  instead  of  one. 

The  extension  of  the  Whitehall  Road  works  to  their  utmost 
capacity  would  involve  an  outlay  of  £546,000,  whereas  the  pro- 
vision of  a  works  at  a  new  site,  and  with  the  same  capacity  as  the 
extended  Whitehall  Road  works,  would  cost  £595,000.  The  differ- 
ence between  the  two  sums  is  accounted  fer  by  the  additional 
provision  for  coal  storage  and  handling,  railway  sidicgs,  and  the 
much  larger  area  of  land.  This  larger  area  would,  of  course,  leave 
room  for  extensions  which  might  be  necessary  in  order  to  cope  with 
requirements  over  and  above  the  40,000  KW.  assumed  as  the 
maximum  load,  and  it  would,  in  addition,  provide  space  for  a 
destructor. 

Mr.  Dickinson  gives  figures  indicating  that  the  annual  expendi- 
ture upon  two  separate  stations,  would  be.  after  allowing  for  con- 
tingencies, £2  000  more  than  in  one  laige  station,  but  against  this 
should  be  set  the  extra  cost  that  would  be  incurred  if  ofiBces  and 
cable  and  coal  stores  had  to  be  provided  at  a  distance  from  the 
generating  station. 

In  summarising  his  report,  he  repeats  that  his  calculations 
only  refer  to  an  output 'which  is  confidently  expected  to  be 
attained  within  15  years.  After  that  time  further  increases 
will  still  have  to  be  provided  for,  and  if  there  is  doubt  as  to  the 
possibility  of  dealing  at  the  present  site  with  the  problems  arising 
out  of  the  supply  that  has  been  contemplated,  the  difficulties  after 
that  period  will  be  enormously  increased,  and  it  would  certainly 
then  be  necessary  to  erect  works  upon  another  site. 

In  conclusion,  Mr.  Dickinson  expresses  the  opinion  that  the 
balance  of  advantages  is  in  favour  of  the  erection  of  a  new  station 
upon  a  separate  site  after  the  present  engine  house  is  filled  up  with 
plant,  and  recommends  that  steps  should  be  taken  forthwith  to 
obtain  powers  to  acquire  the  necessary  site,  and  this  recom- 
medation  has  been  endorsed  by  the  Tramways  and  Electricity 
Committee. 


used  in  moving-coil  voltmeters  and  ammeters,  mounted  on  a 
common  spindle  at  an  angle  to  each  other,  and  pivoted  in  an 
uneven  magnetic  field.  This  general  arrangement  is  shown  in 
sectional  diagram  in  fig.  1,  where  c  c  are  the  limbs  of  the  control 


coil,  D  D  the  limbs  of  the  deflecting  coil,  A  is  the  iron  core,  and  i'  P 
are  the  magnet  pole-pieces.  On  the  passage  of  a  current  through  C, 
the  system  takes  up  the  position  shown.  If  now  a  current  passes 
through  D,  the  whole  system  will  rotate,  D  moving  into  a  weaker 
part  of  the  field,  and  carrying  c  into  a  stronger  part,  until  the 
torques  balance. 

Since  the  current  in  c  is  arranged  solely  to  depend  upon  the 
testing  pressure,  and  that  in  D  upon  the  current  through  the  resis- 
tance under  test,  the  position  for  balanced  torque,  depending  as  it 
does  upon  the  relative  strengths  of  these  currents,  is  a  measure  of 


Fig.  h. — Mechakisji  of  the  Omega. 


the  value  of  such  resistance,  and  is  independent  of  change  in  testing 
pressure,  since  both  currents  will  vary  in  the  same  proportion  with 
this  pressure.  Consequently  the  scale  can  be  marked  off  in  values 
of  resistance. 

The  Omega  system  differs  from  this,  in  that  coils  with  wide  angle 
limbs  are  used,  working  in  a  substantially  even  and  concentrated 
field,  turns  in  one  winding  moving  out  of  the  field  while  turns  in 
the  other  move  into   it  as  the   moving  system  rotates,  until  the 


Megohms  (upper  rangel. 
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Fig.  4. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


The  Omega. 

L'nder  this  name  Mb.  Robt.  W.  Paul,  of  Xew  Soutbgate, 
London,  N.,  is  now  introducing  a  new  portable  self-contained 
insulation  meter,  comprising,  in  one  case,  a  generator,  ti^gether 
with  a  moving-coil  ohmmeter  of  novel  construction,  designed  by 
Mr.  G.  W.  Harris. 

As  is  well  known,  the  usual  moving-coil  construotiou  in  true 
ohmmeters,  comprises  two  narrow-limbed  coils,  similar   to   those 


balance  of  torques  is  reached.  The  principle  will  be  made  clearer 
by  reference  to  fig.  2,  which  shows  a  horizontal  section  through  an 
Omega  movement,  with  core  and  pole-pieces.  The  control  coil  c  c 
and  the  deflecting  coil  D  p  are  wound  at  right  argles  to  each  other 
on  a  single  hollow  cylindrical  former,  the  coil  limbs  each  subtending 
an  angle  of  !I0°.  The  windings  thus  cover  the  whole  surface  of  the 
former.  The  fixed  iron  core  A  is  supported  on  a  stem  passing 
through  an  aperture  in  the  bottom  of  the  former,  which  is  pivoted 
on  an  axis  concentric  therewith.  The  ends  of  the  former  are  dome- 
shaped,  making  a  very  strong  and  light  construction. 

As  before,  on  the  passage  of  a  current  through  the  winding  c, 
the  system  will  take  up  the  position  shown.  If  a  current  now 
passes  through  11,    the  whole  system  will   rotate,  coil-turns  in  D 


Vol.71.    No.  1,821,  October  18,  1912.]       THE     ELECTRICAL     REVIEW. 


on 


passinfr  from  under  the  pole  faces  and  brinifinir  coil-turns  in  C 
under  their  inflnonco  nntil  the  balance  of  tori|uo  is  reached.  The 
complete  syHteiu  is  illustrated  in  fisr.  3. 

A  compariBon  of  the  liirures  shows  that  the  increased  windinft 
tpaoe  in  the  Omeifa  ohmmeter,  fig.  2,  (fives  a  much  (freatcr  number 
of  active  turns  in  the  dellsctinpr  coil  n  ;  the  concentration  of  the 
field  resulting  from  the  narrow  pole  faces  still  further  increases 
the  deflecting  forces.      In   this  arranprement,  therefore,  increased 


Fici. 
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force  is  (rained  both  by  the  increase  in  the  number  of  ampere-turns 
and  the  increase  of  field  strength,  the  total  advantage  bsing  pro- 
portional to  the  product  of  the  two  (jains. 

One  result  of  the  improved  construction  is  that  it  is  possible  to 
construct  an  instrument  measurind  up  to  400  mefrohras  (at  the 
mark  next  to  ini'1  usinfj  a  100-volt  generator,  or  up  to  2,000 
megohms  using  a  .">0O-volt  generator.  This  is  a  much  higher  figure 
than  is  usually  demanded  in  practice,  a  top  reading  of  20  megohms 
per  100  volts  of  testing  pressure  generally  sufficing,  in  which  case 
there  is  a  large  margin  of  reserve  force. 

In  the  Omega,  the  indications  ])rove  to  be  little  affected  by 
external  magnetic  fields,  so  that  compensating  devices  or  magnetic 
shields  are  entirely  unnecessary.  The  calibration  curve  over  the 
whole  angle  of  deflection  has  a  convenient  characteristic  for 
resistance  measurements  from  o  to  I  N"  r.  It  is  not  necessary  to 
include  a  high  internal  resistance  in  series  with  the  deflecting  coil 
in  order  to  utilise  only  that  part  of  the  scale  which  has  a  suitable 
characteristic.  The  Omega  needs  only  sufficient  internal  resistance 
to  prevent  an  excess  of  current  in  case  of  a  break<lown  in  the  cable 
under  test.  Therefore,  the  greater  proportion  of  the  pressure  is 
available  on  the  insulation. 

This  is  illustrated  in  fig.  1,  which  shows  the  small  internal  loss 
ot  pressure  when  measuring  low  resistances.  This  curve  was 
obtained  on  an  Omega  having  a  generator  of  500  volts  and  a  range 
to  100  megohms. 

The  standard  ranges  cover  measurements  from  'OOOij  to  200 
megohms,  but  special  instruments  are  made  for  much  higher  insula- 
tions ;  the  generator  most  used  gives  500  volts  testing  pressure,  but 
generators  are  also  made  to  give  250  and  1,000  volts. 

Each  Omega  has  an  upper  and  lower  range,  the  latter  being  put 
into  operation  by  depressing  a  plunger  ;  this  plunger  is  held  down 
by  being  slightly  rotated.  With  the  plunger  in  this  position  the 
readings  on  the  scale  are  to  be  divided  by  10.  The  pointer  gives 
correct  indications  at  almost  any  speed  of  the  general  or,  and  comes 
smartly  up  to  the  reading,  the  movement  being  critically  damped. 

There  are  no  loose  or  detachable  parts  on  the  Omega,  nor  any 
projecting  parts  liable  to  damage  ;  the  terminals  are  of  a  novel 
type,  and  grip  the  connecting  wires  by  a  spring  action  either  in  a 
hole  or  between  two  flanges.  The  pivots  are  practically  Indestructible, 
and  the  whole  apparatus  is  constructed  for  hard  and  continuous 
service. 

In  addition  to  the  insulation-testing  Omega,  the  principle  above 
described  is  being  applied  to  other  electrical  measurements. 

Simplex  Stage  Plug  and  Socket. 

A  plug  having  a  capacity  of  50  amperes  has  been  introduced  by 
Simplex  Conduits,  Ltd  ,  of  IIG,  Charing  Cross  Road,  W.C.,  for  sta.ge 
work  or  for  power  appliances  generally  in  factories,  and  so  forth. 
It  is  designed  to  comply  with  the  latest  requirements  and  the  most 


gives  very  high  insulation  resistance,  in  held  in  position  by  a  key 
cast  on  to  the  inside  of  tho  body.  The  plug  is  of  aluminium  and  of 
the  three-pin  typo,  the  third  pin  being  used  for  earthing,  and  enters 
the  side  of  the  cast  body  of  the  socket.  A  hinged  spring  cover  i« 
fitted,  which  closes  the  socket  holes  when  not  in  use,  being  held  fast 
by  a  spring  catch,  which  is  also  utilised  to  hold  the  plug  firmly 
in,  when  this  is  in  position.  All  the  terminals  are  of  ample  size, 
and  the  design  generally  is  on  liberal  lines. 

Sealing-wax  Heater. 

The  UiiiTlsii  Pho-METhkus  Co.,  Ltd.,  of  Salop  Street  Works, 
Ilighgate,  Birmingham,  have  sent  us  particulars  of  their  new 
pattern  sealing-wax  heater,  which  is  suitable  for  commercial  honses. 
This  healer  is  made  with  a  polished  copper  body  and  brass  fittings, 
and  has  the  advantage  of  an  adjustable  cast-iron  .stand.     The  con- 


I'lc.  7.— Sealing-w.\.\  Heateb. 

sumption  is  80  watts,  which  permits  of  this  heater  being  worked 
off  the  ordinary  lighting  circuit.  The  trigger  provided  allows  the 
supply  of  wax  to  be  regulated  as  desired.  There  is  with  this  type 
of  heater  an  entire  abstnce  of  fire  risk  ;  the  heater  is  also 
portable. 

A  Xew  Self-Regulating  Constant-Current  Dynamo. 

The  dynamo,  illustrated  in  section  in  fig.  8,  is  of  novel  and  in- 
genious construction,  and  can  be  adjusted  to  maintain  a  given  out- 
put, such  output  being  kept  constant  through  a  considerable  range 
of   speed.      The  principle  of  construction  is  simple,  and  can  be 


Fig.  8.— ^^f:LF-KEl;^L\TI^• 


NSTANT-CUBHENT   Dy.^AMO. 


Fig.  6.— Simtle.x  50-ampere  Plug  and  Socket. 


up-to-date  practice.  The  body  is  cylindrical,  and  is  made  in  two 
pieces  ;  the  main  easting  is  tapped  at  one  end  for  conduit  up  to 
I  2  in  diameter,  and  has  four  lugs  for  fixing.  Inside  is  a  specially 
shaped  and  prepared  fibre  piece,  which  carries  the  terminals  for  con- 
necting the  main  circuit  wires  and  the  plug  pins.     This  fibre,  which 


adapted  for  many  purposes  where  automatic  control  and  regulation 
of  output  is  essential.  v  i,  - 

The  armature  and  brush  gear  is  built  up  on  a  sleeve  which  is 
mounted  on  the  shaft,  and  driven  by  baUs  which  engage  in  spiral 
grooves  cut  in  the  shaft :  the  armature  is  held  in  position  between 
the  pole  magnets  by  a  coil  spring,  which  is  partly  recessed  m  the 
sleeve,  the  tension  of  which  is  adjusted  by  a  nut.  'VVhen  the 
dynamo  has  attained  a  speed  sufficient  to  give  the  required  output, 
the  reaction  between  the  armature  and  the  field  magnets  will  cause 
the  armature  to  wind  along  the  shaft  and  partly  compress  the 
spring,  leaving  its  normal  position  and  moving  to  a  region  where 
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it  ie  traversed  by  a  smaller  magnetic  flux,  thus  automatically 
taking  up  a  position  compensatinsr  for  the  increase  of  speed.  The 
same  action  takes  place  on  reduction  of  speed,  but  in  the  opposite 
direction,  the  armature  winding-  itself  back  into  a  stronger  field. 
It  is  claimed  that  the  voltaste  remains  constant  from  800  to 
3,800  K.P.M.,  and  the  machine  is  specially  euitaViIe  for  the  lighting 
of  motor-vehicles  ;  it  is  very  economical  in  its  action  and-  can  be 
constructed  for  either  a  forward  or  reverse  drive.  Further  par- 
ticulars can  be  had  from  the  inventor.  Me.  A.  A.  Price,  28,  Rath- 
bone  Place,  W. 

Adams  Igraiiic  new  Self-Acling  lllieoslat. 

The  new  "Z"  type  self-acting  rheostat  recently  develojied  by 
the  Adams  Manufacturing  Co.,  Ltd.,  of  Bedford,  U  suitable  for 
controlling  small  D.c.  motors  up  to  3  H.P.,  and  is  a  considerable 
improvement  on  their  old  "Leaflet  29  "  type  of  apparatus  in  several 
details.  In  the  "  Z  "  type  there  are  always  four  steps,  one  of  which 
is  used  for  making  the  circuit  and  the  others  for  controlling  the 
starting  resistance,  and  all  these  make  contact  by  pressing  two 
surfaces  together,  so  that  there  is  no  sliding  contact  at  all. 
Another  point  is  that  in  the  "  Z  "  type  the  speed  of  starting  is  fixed 
by  adjustment  of  the  dashpot,  and  is  the  same  whether  the  load 


Fia.  9.— Adams    'Z"  Type  Starter. 


is  heavy  or  light.  Being  an  air  dashpot,  it  is  not  affected  by 
changes  of  temperature,  but  may  be  relied  upon  to  act  always  in 
the  same  way. 

In  the  old  starter  the  speed  of  starting  depended  upon  the 
development  of  the  back  e.m.f.  of  the  motor,  and  this  intro- 
duced difficulties  under  widely  varying  loads,  such  as  are  common 
in  cmnection  with  lifts,  &c.  The  "Z"  type  starter,  which  is 
illustrated  in  fig.  fl,  has  none  of  these  disadvantages,  and  is  a 
robust  and  reliable  piece  of  apparatus.  It  can  be  used  for  auto- 
matically controlling  electrically-driven  pumps,  air  compressors, 
lifts,  or  for  remote  control,  and  can  be  operated  by  means  of  a 
single-pole  float  switch,  a  pressure  regulator,  a  start  and  stop 
push-button  box,  or  an  ordinary  tumbler  switch.  The  control 
circuit  is  not  the  main  circuit,  but  a  pilot  circuit,  which  only 
carries  a  fraction  of  an  ampere. 

Remote  control  from  two  or  more  points  can  be  obtained  by  the 
use  of  suitable  accessory  switches,  and  in  combination  with  the 
reversing  switch  the  new  self-starter  makes  a  very  cheap,  and 
at  the  same  time  thoroughly  efficient  lift  controller  for  small 
service  lifts  up  to  3  H.P. 

Walsall  Meters. 

The  Walsall  Electrical  Co.,  Ltd.,  of  57,  Bridge  Street, 
Walsall,  have  during  the  last  nine  months  commenced  manufac- 
turing small  meters  to  compete  with  those  which  have  been  sold 
in  this  country  of  foreign  make,  and  are  turning  them  out  at 
present  at  the  rate  of  300  per  week.   These  instruments  are  identical 


Fig.  10. — Walsall  Voltmeteu, 

in   construction,   with  the  exception  that  one  has  a  closed  front 
suitable  for  rough  usagp,  and  the  other  has  an  open  front  (fig.  10). 

The  makers  claim  the  following  advantages  over  the  fore'gn- 
made  meter:  that  their  meter  is  absolutely  rainproof,  the  glass 
being  fixed  into  the  case  with  a  rubber  buffer  in  the  shape  of  a 
ring,  and  not  so  liable  to  be  broken  ;  only  enamel  wires  are  used 


for  the  coils,  which  are  liberally  rated  ;  where  the  leads  come 
through  the  meter  case,  ebonite  bushes  are  moulded  into  the  aper- 
tures, and  there  is  no  possible  chance  of  breakdown  ;  each  dial  is 
calibrated  and  marked  off  by  hand  :  the  movements  are  accurately 
balanced,  and  are  also  inspected  before  being  inserted  into  the 
meter. 

In  spite  of  the  extra  cost  which  these  various  improvements  have 
entailed,  owing  to  the  special  machinery  the  makers  have  designed 
to  produce  these  meters,  and  the  system  they  have  inaugurated, 
they  are  able  to  supply  these  instruments  at  the  same  prices  as 
their  foreign  competitors.  Their  new  catalogue  can  be  had  on 
application. 

Hot  Bar  Radiators. 

Every  season  the  DiiwsiNO  Radiant  Heat  Co.,  Ltd.,  of  105. 
Great  Portland  Street,  London,  W.,  introduce  some  new  design  in 
the  department  of  electrical  work  in  which  they  have  so  long 
specialised— electric  radiators.  The  list  issued  by  them  this  week 
for  the  1912-13  season  contains  as  one  of  its  special  novelties 
several  styles  of  new  hot-bar  radiators,  which  they  claim  to  be  a 
great  advance  in  electric  heating  apparatus.  We  illustrate  one  of 
these  designs  in  fig.  1 1.     The  radiator  is  composed  of  hot  bare,  the 
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Fig.  11.— Dowsing  Hot-Bar  Radiator. 

appearance  of  which,  when  heated,  resembles  the  pleasant  glow  of 
a  bright  coal  fire,  although  possessing  all  the  advantages  of  electric 
heating  over  the  old  method.  The  radiator  shown  has  three  patent 
hot-bar  heaters,  and  is  in  an  oxidised  copper  fr»me  fitted  with 
patent  coppered  reflector.  Another  type  (No.  802)  has  four  bars 
and  a  polished  copper  frame,  while  a  third  (No.  800),  has  a  black 
iron  and  copper  frame,  and  ii  fitted  with  a  boiling  plate. 

Benjamin  Fittings. 

A  number  of  new  fittings  built  up  on  the  Benjamin  wireless 
cluster  principle  are  described  in  the  new  list  issued  by  the 
Benjamin  Electric,  Ltd.,  of  117,  Victoria  Street,  S.W., 
and  data  are  given  respecting  lighting  work  in  which  they  can   be 


Fig.  12. — Benjamin  Invekted  Reflector  Fitting;  Section. 


successfully  applied.  Our  readers  are  already  fully  familiar  -with 
these  wireless  cluster  bodies,  which,  with  their  associated  devices, 
are  covered  in  Section  I ;  enamelled  steel  and  opal  reflector  fittings, 
tungsten  arcs,  Holophane-Benjamin  steel  reflectorg  of  extensive, 
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'ntcnBivc,  and  [ociisinir  types,  also  outdoor  lanterns,  OMgo  liRhtg, 
and  "  Bcnco  "  wfatherproof  flttings  occupy  Section  II.  In  the  next 
Sootion  III,  which  is  devoted  to  office  and  indoor  liphtinpr,  wc 
notice  the  inverted  reflector  type  (shown  in  figa.  1  '2  and  18)  which  ia 
designed  for   use  with  three  or  four  lOOc.P.  lamps  with  a  22-in. 
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Fio.  IH. — Uen,i.\min  Invektki>  Rki-lix'toh  Fittino, 


white  enamelled  top  rellector  and  an  opal  retiector  buwl  17j  in.  by 
8  in.  These  fittings  can  be  supplied  in  either  parallel,  series  or 
divided  circuits.  Later  sections  show  various  fittings  for  shop 
window,  show  case  and  picture  lighting,  colour-matching  and  light- 
measuring  apparatus,  the  lightometer,  and  a  coUeotion  of  globes, 
reflectors,  \ ). 


LEGAL. 


TiiK  National  Telepiioke  ARiuxiiATiox. 

In  the  King's  Bench  Division  on  Tuesday,  October  15th,  the 
Railway  and  Canal  Commission  resumed  the  hearing  of  the 
arbitration  between  the  National  Telephone  Co.  and  the  Postma.ster- 
General,  to  determine  the  price  to  be  paid  by  the  latter  for  the 
acquisition  of  the  National  Telephone  Co.'s  undertaking.  The 
Commission  consists  of  Mr.  Justice  A.  T.  Lawrence  (president),  Sir 
James  Woodhouse,  and  Mr.  Gathorne  Hardy.  At  the  commence- 
ment of  the  main  arbitration  proceedings  last  sittings,  the  claim 
amounted  to  over  20  millions,  but  during  the  many  days  of 
exhaustive  examination  and  negotiations  which  followed  both 
insidf  the  Court  and  out  before  the  summer  vacation,  that  huge 
figure  was  materially  reduced. 

The  counsel  engaged  are  :— 8ir  A.  Cripps.  K.C.,  Mr.  Danckwerts, 
K.C.,  Mr,  Forbes  Lankester,  K.C,  Mr.  E.  Morten,  K.C,  Mr.  II.  H. 
Gaine,  and  Mr.  Aubrey  T.  Lawrence,  for  the  company.  The 
Attorney-General  (Sir  R.  Isaacs,  K.C,  Ml'.),  the  Solicitor-General 
(Sir  J.  Simon,  K.C,  M.P.),  Mr.  Buckmaster,  K.C,  M.P.,  Mr. 
Schwabe,  and  Mr.  Branson,  instructed  by  Sir  R.  Hunter  for  the 
Postmaster-General. 

Sir  a.  Cripps,  at  the  commencement  of  the  proceedings,  said  the 
Court  would  recollect  that  it  was  stated  in  the  course  of  the  last 
hearing  in  regard  to  certain  items  of  value  or  prices,  that  there  was 
not  a  great  deal  of  difference  between  the  parties.  He  was  glad 
now  to  be  able  to  tell  his  Lordship  that  with  regard  to  part  of  the 
case  an  arrangement  had  been  come  to,  and  figures  agreed  upon 
between  the  parties.  He  was  bound  to  say  there  never  was  any 
great  difference  between  them  on  these  figures,  but  other  matters 
of  a  highly  argumentative  character  would  have  to  be  dealt  with 
in  due  course.  The  arrangement  he  had  mentioned  meant  that  a 
figure  of  £10,313,765  had  been  agreed  upon  between  the  Post  Oflice 
and  the  National  Telephone  Co.  The  figures  with  regard  to 
depreciation,  &c.,  had  not  been  considered  ;  the  above  agreement 
was  in  regard  to  what  they  called  the  fundamental  cost  of 
construction. 

Sir  J.  WoODHODSE  :  Do  you  mean  the  cost/  We  have  had  a 
statement  with  regard  to  the  matter  which  gives  figures  for  "  cost," 
whilst  the  statement  you  have  just  handed  in  speaks  about 
"  value." 

Sir  a.  Cripps  :  I  do  not  think  there  is  any  confusion  about  it 
at  all. 

Mr.  Justice  Lawrenck  :  So  long  as  you  are  agreed  upon  that, 
it  is  all  right,  but  this  document  does  not  show  it. 

Sir  a.  Cripps  :  It  means  value  before  depreciation.  There  is  no 
question  about  it  between  the  parties. 

The  Attorney-General  agreed  that  there  was  no  difference 
between  them  on  the  matter.  The  cost  of  construction  and  figures 
of  value  involved  the  question  of  depreciation.  Here  they  were 
simply  dealing  with  the  cost  of  construction. 

His  Lordship  ;  But  it  does  not  say  so. 

Sir  a.  Cripps  :  If  I  may  be  allowed  to  go  on  with  my  explana- 
tion, the  Attorney-General  and  myself'  are  absolutely  agreed,  and 
there  is  not  the  slightest  question  as  to  what  the  arrangement 
means, 

Mr.  Justice  Lawrence  ;  Well,  there  is  this  difference,  we  are 
disappointed. 

Sir  Alfred,  proceeding  to  deal  with  the  table  of  agreed  figures, 
said  the  first   item,   including  materials  supplied,  manufacturers' 


profit,  wastage,  Kc,  and  coming  under  the  heading  "  cost  of 
material,"  amounted  to  £7,016,500.  Another  item  upon  which  at 
one  time  differences  were  threatened,  but  which  had  now  been 
agreed,  was  that  of  freight,  including  cartage,  &c,,  and  the  figure 
in  this  ca.se  was  £377,904.  Other  matters  agreed  upon  were  wages 
and  expenses  up  to  and  including  gang  foremen  and  casualty  in- 
surance. What  had  been  included  in  these  agreed  figures  was  the 
cost  or  value  before  depreciation.  Of  course,  as  regarded  the  cost 
of  depreciation,  the  parties  were  not  at  one.  Among  the  matters 
still  outstanding.  Sir  Alfred  mentioned  storing  material,  temporary 
storage  and  cost  of  raising  capital,  additional  charges  of  obtaining 
subscribers'  agreements,  plant  recovered  after  the  day  on  which  the 
inventory  in  any  centre  was  taken,  ^c. 

Sir  J.  Woodhouse  said  he  had  been  devoting  hia  time  to  getting 
a  mass  of  figures  into  his  mind,  and  now  he  had  to  start  with  a 
fresh  lot  of  figures. 

Sir  Alirhu  Cripps  ;  The  object  of  the  amended  figures  is  not  to 
get  rid  of  pleasant  memories  in  the  past. 

The  Attorney-General  :  It  is  the  result  of  my  learned  friend's 
long-vacation  work. 

Sir  James  Woodhouse;  Do  you  think  if  you  had  another 
vacation  you  could  agree  to  the  rest  of  the  figures? 
Sir  a.  Cripps  :  It  would  have  to  be  another  long  vacation. 
Continuing,  Sir  Alfred  said  the  total  estimated  cost  of  con- 
struction partly  agreed  to  came  to  £18,133,193.  UpDn  the  adjust- 
ment, the  company  s  claim  for  conduits  was  put  down  at 
£2,337,971.  Other  items  of  agreed  fundamental  cost  were  under- 
ground cables,  £1,856,753  ;  poles  and  standards,  £l,28i,343.  Aerial 
cables  were  depreciatcil  from  £889,594  to  £616,849  ;  exchange 
equipment  and  central  batteries  from  £1,512,739  to  £1,303,621  ; 
and  subscribers'  charges  appeared  at  the  depreciated  figure  of 
£2,952,444. 

The  Solicitob-Geseral  then  proceeded  to  deal  with  the  figures 
and  show  how  they  were  to  be  used.  The  company's  cost  of 
construction,  which  was  originally  £19,550,000,  was  now 
£18,133.000.  On  the  other  hand,  the  Post  Office  figure  was 
£11,617,000  originally,  but,  as  a  result  of  the  agreement,  the 
Post  Office  took  the  view  that  that  figure  should  be  advanced  to 
£12,143,000.  It  was  true  there  was  still  a  considerable  chasm 
between  the  parties  to  bridge  over,  but  it  was  satisfactory  to  find 
that  the  two  armies  were  not  running  away  from  each  other.  The 
two  large  subject  matters  upon  which  there  was  no  agreement  was 
what  was  the  proper  addition  to  l)e  made  to  the  fundamental  cost, 
in  order  to  arrive  at  the  total  cost  of  construction  ;  and,  secondly, 
having  arrived  at  that  cost  of  construction,  what  was  the  proper 
amount  of  depreciation  to  be  allowed  in  order  to  arrive  at  the  figure 
of  value  which  would  be  the  award. 

(To  be  contimied.) 


Lift  Accident. 


On  Monday  last,  at  the  Westminster  County  Court,  a  clerk  named 
Askhan  was  awarded  £25  and  costs  against  the  London  Electric 
Railways  Co.,  Ltd.,  for  injuries  to  one  of  his  feet,  which,  owing  to 
his  being  pushed,  was  forced  through  the  lattice  work  of  the  lift. 
At  the  time  of  the  accident  the  lift  was  only  half  full.  Defendants 
intimated  that  they  would  apply  for  a  new  trial. 


THE    ENGINEERING    EXHIBITION    AT 
OLYMPIA, 


ICoTttiimed  from  page  585.) 

Mr.  Roct.  W.  Paul,  New  Southgate,  London,  N. — The  apparatus 
exhibited  consists  almost  entirely  of  pyrometers  and  temperature- 
measuring  apparatus.  Outfits  are  shown  suitable  for  all  ranges  of 
temperature,  for  portable  use  and  for  permanent  installations. 
Thermo-couples,  both  base  metal  and  platinum,  are  being  shown 
suitable  for  hardening,  case-hardening  and  annealing  furnaces,  A:c. 
The  Rhodio  thermo-couples  should  be  particularly  mentioned,  as  in 
these  the  use  of  pure  platinum  is  eliminated,  with  the  result  that  no 
contamination,  and  therefore  no  error,  occurs  due  to  protracted  use 
of  the  instruments. 

The  indicator  used  with  these  thermo-couples  has  its  moving  coil 
mounted  on  a  single  pivot,  the  latter  being  fixed  at  the  centre  of 
gravity  of  the  moving  system,  on  the  well-known  XTnipivot  prin- 
ciple.    Fig.  5,  p.  614,  is  an  illustration  of  the  portable  type. 

In  the  case  of  the  resistance  pyrometers,  the  chief  feature  of 
interest  is  the  Harris  patent  indicator,  constructed  with  a 
differential  galvanometer  having  an  electrical  control.  A  small 
current  (obtained  from  an  accumulator  or  from  the  supply  mains) 
works  the  instrument,  and  the  deflection  of  the  pointer  at  once  indi- 
cates the  temperature.  It  is  claimed  that  this  is  the  only  direct- 
reading  instrument  yet  placed  on  the  market  which  requires  no 
manipuiation,  and  which  is  independent  of  battery  voltage. 

A  third  type  of  electrical  pyrometer  is  aUo  being  shown,  called 
the  "Cone  Radiation  Pyrometer."  In  this  device,  the  heat  rays 
emanating  from  a  furnace  or  hot  body  enter  a  tube  and  are  con- 
centrated by  a  reflecting  cone  on  a  small  thermo-couple  fixed  at  the 
inner  end  of  the  tube.  The  thermal  e.m  f.  thus  generated  in  the 
small  thermo-couple  is  sufficient  to  deflect  a  Unipivot  indicator,  the 
temperature  being  read  off  on  the  latter  instrument.  No  focusing 
is  necessary,  and  the  time  taken  to  obtain  a  deflection  is  from  10  to 
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15    seconds.     No   part    of    the    pyrometer    is    siiljjeoted   to  high 
temperatures,  and  hence  the  deterioration  is  nil 

A    few  electrical   instruments   are    also   shown    on   this    stand, 


Either  this  apparat.is  or  the  Hoskins  nickel-chromium  thermo- 
couple can  be  used  in  conjunction  with  a  recorder,  illustrated  in 
fip.  7.  The  chart  is  circular,  this  form  having  the  advantages  that 
the  whole  of  the  record  can  be  seen  at  once,  and  it  is  easy  to 
replace  ;  the  pen  is  a  capillary  tube  kept  moist  by  an  inking  pad, 
which,  at  intervals  of  one  minute  (or  less  if  desired),  presses  the 
pen  against  the  chart  and  marks  a  dot.  The  record  is  waterproof, 
and  cannot  be  smudged. 


Fui.  6. — Paul  Portable  Thkrmo  roiipi.F,  IsnicATOii. 


Fig.  8. — Foster  Recalescent  Outfit. 


amongst  them  being  Paul's  Universal  testing  set — in  effect  a 
portable  test-room,  and  useful  for  reading  voltages,  currents,  and 
insulation  resistances — the  Harris  "Omega"  insulation  testing 
set,  &c. 

Foster  Instrument  Co.,  Letchworth,  Herts. — The  exhibits  at 
this  stand  are  mainly  connected  with  pyrometry,  and  include  the 
well-known  fixed-focus  radiation  pyrometer,  which  enables  the 
temperature  of  a  furnace  to  be  meafurcd  by  simply  pointing  the 
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Fig.  6.— Foster  Fixed-focus  Pyrometer  with  Cross- 
ventilating  Device. 

receiving  tube  at  the  hot  body  with  one  hand,  and  reading  the 
indicator  held  in  the  other  hand.  The  distance  of  the  tube  from 
the  aperture  through  which  the  hot  body  is  viewed  is  immaterial, 
provided  that  an  upper  limit,  depending  upon  the  diameter  of  the 
aperture,  is  not  exceeded.  It  is  necessary  that  the  hot  body  shall 
have  a  fairly  large  surface,  such  as  the  internal  wall  of  a  furnace. 
Where  this  method  is  inapplicable,  a  similar  device  can  be  used 


Fig.  7. — Foster  Recording  Pyrometer. 


with  a  closed  end  of  refractory  material,  which  can  be  inserted  in 
the  furnace,  and  then  acts  as  the  radiating  body.  Fig.  6  shows  the 
apparatus  in  outline,  with  a  cross-ventilating  device,  which  forms 
the  latest  improvement,  and  enables  a  current  of  air  to  be  passed 
across  the  interior  of  the  tube,  preventing  hot  gases  from  reaching 
the  thermoelectric  couple. 


Another  interesting  item  is  a  convenient  little  apparatus  for 
determining  the  recalescent  temperature  of  steel,  which  is  now  so 
important  in  connection  with  the  hardening  of  tools.  This  consists 
of  a  nickel-chromium  couple  which  is  covered  by  a  small  sample 
of  the  steel,  an  oil-bath  for  the  cold  junction,  and  a  portable  indi- 
cator (fig.  8).  The  last  is  set  to  the  temperature  of  the  cold  junction, 
after  which  the  steel  is  heated  to  a  high  temperature  with  a  Bunsen 
burner,  and  as  it  cools  the  pointer  of  the  instrument  continuously 
indicates  the  temperature  of  the  sample,  showing  unmistakably  the 
point  of  recalescence. 

It  is  interesting  to  note  that  the  nickel-chromium  alloy  used  for 
the  couples,  being  highly  refractory  and  little  oxidisable,  makes 
excellent  triangles  for  supporting  crucibles  over  a  flame,  and  other 
useful  laboratory  accessories.  It  has  the  additional  advantage, 
when  used  in  thermoelectric  couples,  that,  unlike  platinum,  it  is 
unaffected  by  the  presence  of  emanations  from  white-hot  iron. 

The  Power  Plant  Co  ,  Ltd.,  West  Drayton,  Middlesex. — This 
firm  has  a  fine  show  of  double-helical  spur  gears,  bevel  gears  and 
racks,  which  bears  striking  testimony  to  the  rapid  progress  made 
by  this  type  of  gearing  in  popular  esteem.  Special  attention  ia 
drawn  t'i  the  d.h.  gears  with  staggered  teeth  produced  by  this 
firm's  patent  bobbing  process,  for  which  extreme  accuracy  is 
claimed  ;  gears  produced  by  the  end-milling  process  are  also  shown, 
for  the  first  time  by  an  English  firm.  Continuous  tooth  gears  of 
the  triple  helical  type  form  an  interesting  feature  of  the  exhibit ; 
but  the  chief  pare  of  the  display  consists  of  a  long  range  of  self- 
contained  totally-enclosed  speed- reducing  and  raising  gears,  from  a 


Fig.  9.— Motor  with  Double-Reduction  Ueab. 


small  size,  adapted  for  electrical  organ  blowing,  to  a  set  for  trans- 
mitting 300  HP.,  with  a  ratio  of  5  to  1,  for  driving  a  large  factory. 
All  ratios  up  to  15  to  1  are  obtained  by  a  single  train  of  D.H.  gears  ; 
for  higher  ratios  up  to  80  to  1  double  reduction  is  employed.  A 
set  designed  to  transmit  21  h.p.,  increasing  from  475  to  3,000 
B.P.M.,  is  shown  in  operation  at  speeds  up  to  about  5,000  R.P.M., 
running  quietly  and  without  vibration.  Similar  gears  are  made  by 
the  company  for  use  in  connection  with  steam  turbines,  turbine 
pumps  and  blowers.  In  the  case  of  the  SOu-h.p.  gear  the  makers 
guarantee  an  overall  efficiency  of  9C  to  97  per  cent.  A  series  of 
flexible  couplings,  mainly  employing  leather  rings  for  the  elastic 
connfction,  is  shown,  as  well  as  heavier  types  vcith  the  flexible 
medium  in  compression.  These  couplings  have  no  external  projec- 
tions, so  that  they  are  free  from  danger  to  workmen. 

We  illustrate  in   fig.  9   a  motor  provided  with  standard  double- 
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reduction  (,'ear,  the  construction  of  which  is  indicated  in  fip.  lo.  It 
will  be  seen  that  the  low-speed  shaft  is  in  line  with  thohiuhspeed 
shaft,  and  the  whole  is  neatly  enclosed.  Thchik'h-speed  pinion  and 
the  low-speed  wheel   are  overhung,  and   the   bearinns  are  specially 


Fio.  10.— Section  thuouqh  Geau-Bclx 


long  on  this  account.  In  the  larger  sizes,  the  slmft  carryinp  the 
former  is  extended  and  supported  in  the  low-speed  shaft.  Thisgear 
is  designed  as  a  substitute  for  worm  gear,  and  up  to  GO  :  1  the 
efficiency  at  full  load  is  not  less  than  90  per  cent. 

Thk  Hudson  Econo&iisku  Co.  (19U7'),  Ltd.,  110,  Bishopsgate 
Street,  EC. — On  this  stand  are  exhibited  t\vo  working  models  of 
water  ending  towers  made  under  Brown's  patent— one  of  the  open 
typo,  the  other  of  the  chimney  type.  The  special  feature  of  these 
is  the  arrangement  of  the  grids ;  the  water  overtlows  from  the 
troughs  and  drips  on  to  staggered  wooden  strips,  of  which  three  go 


Fig.  11. — Ckoss-Section  of  Brown  Cooler  Bak. 


to  form  a  hurdle,  which  can  be  removed  independently  of  the  rest. 
The  drops  of  water  fall  on  to  a  flat  horizontal  surface  A,  fig.  11, 
which  breaks  them  up,  and  each  strip  is  bavelled  below  to  a  sharp 
edge,  from  which  the  water  drips  on  to  the  centre  of  the  strip 
below.  The  strips  are  also  grooved  transversely,  to  prevent  the 
water  from  collecting  into  a  thick  stream  and  to  ensure  its  uniform 
distribution  over  the  whole  of  the  tower.  The  firm's  patent  com- 
bined feed- water  heater  and  oil  separator  is  also  exhibited. 
(  To  be  concluded.') 


BUSINESS  NOTES. 


Liqaidations. —  J.  L.  Manufacturing  Co.,   Ltd. — A 

meeting  is  to  bo  held  at  85,  Gresham  Street,  EC,  on  November 
13th,  to  hear  an  account  of  the  winding  up  from  the  liquidator, 
Mr.  W.  L.  White. 

C.  A:  A.  MusKEii,  Ltd.,  electric  lift  makers,  Liverpool. — Creditors 
of  this  company,  or  of  the  Receiver  of  the  debenture-holders,  who 
became  creditors  between  November,  1S05,  and  December,  1H09,  are 
asked  to  communicate  at  once  with  Mr.  H.  Derwent  Simpson, 
solicitor,  IS,  St.  Ann  Street,  Manchester.  See  our  "  Official  Notice  " 
pages  to-day. 

With  reference  to  the  notice  published  in  our  last  issue  respect- 
ing the  liquidation  of  the  Peaeson  Fire  Alaem,  Ltd.,  we  are 
asked  to  point  out  that  this  liquidation  was  a  purely  voluntary  one, 
and  was  necessitated  by  the  amalgamation  of  the  Pearson  Fire 
Alarm,  Ltd.,  with  the  May-Oatway  Fire  Appliances,  Ltd.  Both 
companies  now  trade  under  the  name  of  Associated  Fire  Alarms, 
Ltd.,  the  head  offices  being  at  Jewin  House,  Redoross  Street, 
London,  E.C. 

Lnstitute  of  Wireless  Telegraphy,  Ltd. — Creditors  must 
send  particulars  of  debts,  &c.,  to  the  liquidator  (Mr.;G.  P.  Taylor, 
36,  Spring  Gardens,  Manchester)  by  October  31st. 


(^sraiii  Weok. — Wc  have  received  from  the  Gexkkal 
Ei.ECTitic  Co.,  Ltd,  a  large  collection  of  excellently  produced 
shop  window  posters,  transparencies,  leaflets,  Bhowcards,  postcards, 
and  eorrespondence  labels,  such  as  are  being  used  by  the  large 
number  of  contractors  and  others  who  have  co-operated  with  them, 
in  their  spirited  "O.srara  week"  campaign.  The  company  has 
certainly  thrown  ittelf  into  this  huge  popular  publicity  enterprise 
in  a  manner  calling  for  congratulation. 

For  Sale. — The  City  of  Leeds  Markets  Committee  has 
for  disi)08al  80  Lewes  A.c.  arc  lamps.  See  our  advertisement  pages 
to-day. 

Bankruptcy    I'rocoediiiffs. — IL  J.  Sai.ticii    and    H. 

TilonPE  Ctradiiig  in  co-partnership  as  Thorpe  A:  Salter,  electrical 
engineers.  High  Holborn  and  Eden  Grove,  HoUoway),  also  Habbv 
Thoufe  ( sepal  a'.e  estate).— October  26th  is  the  last  day  for  the 
receipt  of  proofs  for  dividend.  Mr.  E.  S.  Grey,  Official  Receiver, 
Bankruptcy  Buildings,  Carey  Street,  W.C. 

Albert  Edward  Martin  (trading  as  the  Midland  Electrical 
Supply  (Jo.),  electrical  engineer,  39,  Gt.  Charles  Street,  Birming- 
ham.— The  public  examination  of  the  above-named  debtor  was  held 
at  the  Court  House,  Corporation  Street,  Birmingham,  last  week, 
before  Mr.  Registrar  Lowe.  The  statement  of  affairs  was  given  in 
our  issue  of  October  tth,  page  537.  In  reply  to  questions,  debtor 
stated  that  on  betting  he  estimated  his  losses  at  K.'>0.  He  drew  out 
of  the  business  about  twice  as  much  as  it  was  making.  Asked  what 
justification  he  had  for  this,  the  debtor  said  he  was  afraid  that 
he  had  none.  He  attributed  his  failure  to  want  of  capital,  having 
to  pay  interest  in  respect  of  borrowed  capital  and  insurance 
premiums,  loss  on  contracts,  and  the  heavy  law  costs  of  suing 
creditors.     The  case  was  concluded. 

.loSKPii  Pkrkin.-;,  electrical  engineer,  Plymouth. — A  first  and 
final  dividend  of  7s.  6d.  in  the  C  ia  payable  on  October  28th,  at  7, 
Buckland  Terrace,  Plymouth. 

Business  in  Russia. — .\  circuhir  inquiry  addressed  to 
the  electrical  engineering  firms  in  Russia  in  which  German  capital 
is  very  largely  interested,  has  elicited  the  information  that  the 
course  of  business  in  the  present  year  has  been  very  satisfactory. 
The  Government  orders  which  had  long  been  expected  have  now 
been  allocated,  and  a  very  active  demand  is  also  experienced  from 
manufacturers  in  general,  whilst  the  formation  of  new  companies 
and  the  technical  transformations  being  undertaken  in  the  heavy 
trades,  are  likewise  resulting  in  the  placing  of  large  orders  with 
the  electrical  firms.  A  further  stimulus  is  expected  to  be  imparted 
by  the  proposed  conversion  of  railways  to  electric  traction. 

Cataloffues  and  Lists. — ilKssRS.  Adnil  Electric  Co., 

Ltd  ,  Adnil  Building,  Artillery  Lane,  London,  E.C. — New  pamphlet 
No.  108  describing  their  automatic  rope-operated  lift  controllers  for 
D.c.  and  A.c.  motors  and  giving  weights  and  prices  of  same  ;  also  a 
price  list  of  their  "  Autocom"  system  of  single  lever  interphones. 

Messrs.  Engineering  and  Abc  Lami'B,  Ltd  ,  Sphere  Engineer- 
ing Works,  St.  Albans.-  Four-page  list,  giving  particulars  and 
prices  of  the  "  Culinan  "  and  "White  Star"  arc  lamps,  which  are 
largely  used  for  interior  lighting  in  works  and  shops. 

Messrs.  S.  Wolf  &  Co.,  115,  South wark  Street,  London,  S.E. — 
12-page  pamphlet,  containing  some  illustrated  practical  hints  for 
the  fitting  and  care  of  the  "  U  H  '  arc  ignition  magneto.  Copies 
will  be  forwarded  on  receipt  of  a  postcard. 

Messrs.  Boving  i:  Co  ,  Ltd.,  9J,  Union  Court,  Old  Broad  Street, 
London,  E.C— 36-page  jiocket  pamphlet,  containing  a  selection  of 
interesting  illustrations  of  hydro-electric  equipments,  pipe  lines, 
&c.,  supplied  and  carried  out  by  them.  A  tabulated  list  is  given  of 
representative  plants  installed  (water  turbines,  pipe-lines  and 
Victoria  turbo-pumps). 

Messrs.  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark, 
London,  S.E. — List  No.  92  (88  pages),  second  edition.  This  is  a 
pocket  catalogue  of  arc  lamps,  dynamos  and  motors,  switchgear 
and  instruments,  in  general  use  for  industrial  purposes.  A 
great  deal  of  information  is  compactly  set  forth,  together  with 
prices  and  illustrations,  in  four  sections,  separated  by  a  thumb  index. 

Messrs.  C.  A.  Parsons  ic  Co.,  Beaton  Works,  Newcastle-on-Tyne. 
— 28-page  brochure  (art  paper),  dealing  fully  with  the  Parsons 
exhaust  steam  turbine,  and  giving  brief  notes  and  half-tone  illus- 
trations of  a  number  of  plants  of  this  class  supplied  to  colliery 
companies,  and  gold  mining  and  electricity  undertakings.  A 
tabular  list  of  installations  of  exhaust  and  mixed  pressure  plants 
also  appears. 

Messrs.  W.  H.  Bailey  &  Co.,  Ltd.,  Albion  Works,  Salford,  Man- 
chester.— Catalogue  containing  illustrated  descriptions  and  prices  of 
Bailey's  "Tell-Tale''  recording  gauges  for  pressure  and  vacuum. 

From  Stoffel's  Electric  SwiTca  Co.,  Ltd..  of  41,  Eastcheap, 
London,  E.C,  we  have  received  a  folder  containing  drawings  and  a 
description  of  the  Weeneu  patent  automatic  point  and  signal 
control. 

The  Dowsing  Radiant  Heat  Co.,  Ltd.,  105,  Great  Portland 
Street,  London,  W.— New  price  list  of  electric  radiators  for  the 
1912-13  season.  Many  attractive  designs  of  luminous,  convector, 
and  illuminated  convector  radiators  are  shown,  also  red  glow 
radiators  and  au  Oluminated  log  fire  heater.  A  new  departure  is 
shown  in  the  shape  of  a  series  of  hot-bar  radiators. 

The  Linolite  Co.,  25,  Victoria  Street,  London,  S.W. — A  batch 
of  lists  relating  to  "  Tubolite,"  and  the  Woodhouse  steel  casing. 

Walsall  Electrical  Co.,  Ltd.,  67,  Bridge  Street,  Walsall.— 
Price  list  of  a  new  line  of  small  portable  ammeters  and  voltmeters, 
and  of  small  switchboard  instruments,  both  "  electromagnetic  "  and 
of  the  moving-coil  type. 
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The  Benjamin  Electric,  Ltd.,  117,  Victoria  Street,  London, 
S.VV. — Complete  price  list  and  catalogue  (SO  pages)  dealing  with  the 
Benjamin  wireless  clusters  and  lighting  specialities.  The  list  is 
fully  illustrated  and  shows  a  number  of  new  fittings,  to  some  of 
which  we  refer  in  our  "  New  Devices  "  section  to-day. 

Oil  Prices  Advance. — The  Scottish  mineral  oil  com- 
panies have  decided  to  advance  the  prices  of  lubricating  and  fuel 
oils  by  12s.  6d.  to  15s.  per  ton.  "Prices  show  an  advance  of  fully 
£3  10s.  per  ton  from  the  lowest  point  touched  during  last  year's 
depression." — Thnr.t. 

Trade     Announcements.  —  Mr.     W.    H.    Taylor 

announces  that  he  has  purchased  the  stock,  goodwill,  and  book 
debts  of  the  Electrical  and  Engineering  Supplies  Co.,  Ltd.,  of 
36-37,  Upper  Thames  Street,  E.G.,  and  will  carry  on  the  business 
as  the  Electrical  and  Engineering  Supplies  Co.,  at  Harold  Wood, 
Essex,  and  at  77a,  Queen  Victoria  Street,  E.G.  The  new  firm  will 
have  increased  facilities  for  manufacturing  and  stocking  motors 
and  dynamos,  control  gear,  switches,  &c.  For  the  present  the 
telephone  number  is  "6(182  Central." 

Messbs.  Mickelwright,  Ltd.,  manufacturers  of  electrical 
apparatus,  announce  that  henceforth  all  communications  should 
be  sent  to  them  at  their  new  address,  Well  Works,  Alperton, 
Midolesex. 

JlK.  L.  a.  Wells,  electrical  contractor,  has  removed  to  larger 
premises  at  6a,  Parade,  Cantnrbury. 

Point  Controllers. — Oi'ders  for  the  Collins  patent  auto- 
matic point  controllers  with  patent  mercury  stuffing  box  have 
recently  been  secured,  or  executed,  by  Messrs.  Quillian  Bro3.,Salford, 
as  follows :— For  Preston,  three  additional  controllers  ;  Newport 
(order  for  five  controllers)  ;  Accrington  (repeat  order)  ;  Sheffield 
(one  machine)  :  Wallasey  (three  machines). 

Advertising:  in  Turkey. — Though  it  is  unlikely  that 
electrical  firms  will  be  di.^posed  to  enthusiastically  pursue  energetic 
advertising  schemes  in  Turkey  at  this  particular  moment  in  the 
country's  history,  we  mention  the  following  as  a  criticism  (in  the 
Xear  East)  that  may  be  worth  remembering  : — 

"  Advertising  is  as  necessary  to  developing  and  retaining  trade  in 
this  country  as  in  any  other,  and  yet,  with  a  few  solitary  excep- 
tions, British  manufacturers  do  insufficient  newspaper  or  poster 
advertising.  Notwithstanding  our  preponderant  share  of  Turkey's 
trade,  one  sees  less  than  one  poster  in  ten  of  British-made  goods, 
and  perhaps  even  a  lesser  percentage  of  advertisements  in  the  local 
press.  It  should  be  remembered  that  illustrated  advertisements 
appeal  more  to  the  Oriental  than  whole  pages  of  letterpress." 


LIGHTING  and  POWER  NOTES. 


Abbots  Lanjiley. — The  P.C.  has  decided  in  favour  of 
the  Watford  U.D.C.  having  powers  to  supply  current  in  the  rural 
district,  owing  to  the  high  price  of  gas. 

Acton, — The  difference  between  the  U.D.C.  and  the 
Metropolitan  Electric  Supply  Co.  (who  in  1911  purchased  the 
Council's  electricity  undertaking  by  statutory  powers)  which  arose 
over  the  claim  of  the  company  to  the  balance  of  certain  unexpended 
capital  taken  up  by  the  Council  for  the  purposes  of  the  under- 
taking, &c.,  has  now  been  amicably  settled,  the  CouncU  having 
handed  over  the  balance  of  capital  (£5,710),  and  in  return  having 
received  a  cheque  for  £2,710  for  payment  of  loans,  interest,  kc, 
for  which  the  company  is  responsible  under  the  terms  of  the 
transfer  capital  stores  ;  meters  purchased  out  of  revenue,  and  free 
wiring  of  installations  purchased  out  of  revenue.  A  friendly 
arbitration  is  to  settle  the  amount  of  rental  to  be  paid  the  Council 
in  regard  to  the  site  of  the  generating  station. 

Arffentina. — The  president  of  the  Banco  Frances  has 
sent  in  his  proposal  to  the  Buenos  Ayres  Municipality  for  electricily 
works  in  the  Federal  capital.  The  following  are  the  main  points : 
— Concession  to  the  end  of  1957,  when  all  works,  plant,  jcc,  erected 
during  the  first  15  years,  would  revert  to  the  Corporation.  The 
capital  invested  after  the  first  10  years  to  be  amortised  yearly  at 
the  rate  of  85  per  cent.  Tariffs  are  specified  for  private  houses 
and  offices,  public  lighting,  municipal  offices,  hospitals,  \-c.,  heating 
and  power.  The  General  Electric  Co.,  of  New  York,  are  the 
technical  advisers  to  the  syndicate,  represented  by  the  French 
Bank. 

The  Municipal  Council  of  the  city  of  Buenos  Ayres  has  approved 
in  general  the  (id  refernulum  contract  entered  into  by  the  Mayor 
with  the  Italo- Argentina  Electric  Light  Co.,  for  establishing  works 
in  the  Federal  capital,  and  it  is  expected  that  the  project  will  be 
definitely  approved.  The  rapidity  with  which  this  project  has  been 
dealt  with  by  the  Corporation,  says  the  lieriew  »/'  the  Biivr  Plnte, 
has  called  for  considerable  comment  in  the  daily  Press,  which 
desires  to  know  why  the  other  two  projects  presented  could  not  have 
been  dealt  with  at  the  same  time. 

Australia. — The  report  of  the  Sydney  municipal 
electricity  department  for  the  year  ending  December  last  shows  an 
output  of  17,768,210  units  as  against  14,398,918  units  in  the  pre- 
vious year.  For  power  over  eight  mOlion  units  were  sold,  and  for 
public  lighting  If  million  units.  The  gross  profit  on  the  under- 
taking was  £77.265,  as  compared  with  £56,236  in  1910,  and  the 
net     profit    £54,010.      From    this    £24,504    was    contributed     to 


"  depreciation  reserve,"  being  3  per  cent,  on  £816,790,  the  amount 
of  capital  expended  at  June  30th,  1911,  and  the  balance  with  other 
items,  amounting  to  £29,710,  is  carried  forward  to  next  year.  The 
department  appears  to  have  set  aside  for  sinking  fund  and  reserve 
some  £150,000  in  addition. 

The  announcement  recently  made  by  the  Mflbcurne  City  Council 
of  its  intention  to  seek  enlarged  powers  in  order  to  supply  electric 
light  fittings  to  consumers  on  the  plea  that  private  firms  charge  too 
much,  has  elicited  a  protest  from  the  Electrical  Traders'  and  Con- 
tractors' Association,  a  deputation  from  which  has  discussed  the 
matter  with  the  Electric  Supply  Committee  of  the  Council. 

The  North  Sydney  Council  has  appointed  Mr.  G.  A.  Julius  as 
the  con  suiting  engineer  to  the  proposal  to  install  electric  light  within, 
municipality  and  also  for  the  erection  of  a  destructor.  The  appli- 
cations from  firms  and  corporations  willing  to  carry  out  the  scheme 
have  been  submitted  to  him  for  consideration  and  report  to  the 
Council.  There  were  six  applications,  including  one  from  the 
Sydney  City  Council  and  the  Public  Wqrks  Department. 

The  Municipality  of  Parramatta  (N.S.W.)  proposes  installing 
electric  light,  and  applications  are  being  received  for  the  erection 
of  a  generating  plant  and  installation  for  the  supply  of  electricity 
for  public  street  lighting  and  private  consumption. — Australian 
Milling  Standard, 

Ayr. — The  Corporation  electrical  engineer  reports  that, 
during  the  past  year,  IJ  million  units  were  generated,  being  a 
decrease  of  r4  per  cent,  from  the  previous  year.  The  capital 
expenditure  to  date  is  £104,824.  The  revenue  for  the  year  was 
£13,133— a  decrease  of  £1,017  compared  with  the  previous  year, 
and  the  net  surplus  on  the  year's  working  was  £996. 

Barnes. — At  a  recent  meeting  of  the  Council  a  motion 
to  refer  back  the  decision  of  the  Electricity  Committee  to  take  no 
action  in  the  matter  of  purchasing  50  electric  irons,  for  lending  to 
approved  consumers  for  the  purpose  of  demonstrating  the  adapt- 
ability of  the  electric  service,  was  passed. 

Bromley  (Kent). — The  Electric  Light  and  Power  Co., 
Ltd.,  has  applied  to  the  B.  of  T.  for  an  order  permitting  it  to 
supply  current  in  bulk  to  the  West  Kent  Electric  Co.,  Ltd.,  and  ta 
the  Chislehurst  Electric  Supply  Co.,  Ltd. 

Canada.— The  E.  B.  Eddy  Co..  of  Hull  (on  the 
opposite,  Quebec,  side  of  the  Ottawa  River  from  Ottawa)  has  under 
construction  a  hydroelectric  power  plant,  which,  when  completed, 
will  be  one  of  the  largest  self-owned  industrial  power  plants  in  the 
world.  The  Eddy  Co.  claims  to  be  the  largest  wood  manufacturing 
concern  in  the  world. 

The  supply  rates  for  the  city  of  Winnipeg  have  been  reduced.  The 
matter  has  been  pending  since  the  opening  of  the  new  civic  power 
plant.  The  rates  fixed  are  3]  cents  per  KW.-hour  for  light,  with  a 
10  per  cent,  discount  for  cash,  which  places  the  light  at  less  than 
3  cents  (Ud.)  per  unit.  Up  to  a  recent  date  the  Winnipeg  Electric 
Railway  Co.  had  been  charging  the  householders  10  cents  per 
KW.-hour.  Power  rates,  fixed  by  the  city,  range  from  ^  cent  to 
1  {  cents  per  KW.-hour.  These  prices  work  out  on  a  basis  of  cost  so 
far  below  that  which  obtained  heretofore  that  the  citizens  are 
reported  to  be  highly  pleased  with  their  own  municipal  light  and 
power  plant. 

Another  new  power  development  in  the  vicinity  of  Montreal, 
which  will  soon  be  looking  to  London  for  money  for  development 
work,  is  the  Carillion  plant,  situated  60  miles  up  the  Ottawa  River 
from  Montreal,  and  about  the  same  distance  from  Ottawa. 
Carillion  is  the  terminal  point  of  the  Ottawa  River  Navigation  Co.  ; 
navigation  is  interrupted  here  ly  the  Carillion  falls,  necessitating 
canals  and  locks,  and  for  many  years  a  great  deal  of  power  has 
been  going  to  waste  at  this  point.  Estimates  of  the  amount  of 
power  vary  very  greatly,  some  placing  it  as  high  as  150,000  H.P. 
Mr.  Henry  Myles,  formerly  president  of  the  Montreal  Board  of 
Trade,  is  at  the  head  of  the  company  which  proposes  to  develop 
the  falls. 

A  correspondent  says  that  municipal  plants  in  Canada  appear 
to  be  flourishing,  notwithstanding  the  fact  that  they  have  cut  the 
old  prices  charged  by  the  private  companies  not  only  in  two,  but 
in  some  cases,  like  Winnipeg,  in  three.  The  Regina  plant  will 
have  a  surplus  this  year,  1912,  of  $70,000,  exceeding  the  early 
estimates  by  ■|2S,000. 

Peterboro,  Out ,  has  passed  a  by-law  authorising  the  city  to 
install  a  hydroelectric  power  plant  to  cost  $88,000. 

Cannock.  —  At  the  request  of  the  Wolverhampton 
Corporation,  the  R.D.C.  has  given  its  consent  to  the  granting  to  the 
Corporation  by  the  B.  of  T.,  under  the  provisions  of  fhe  Electric 
Lighting  Acts,  1882  to  1902,  of  a  provisional  order  authorising  the 
supply  of  electricity  within  an  area  comprising  the  parish  cf  Bush- 
bury.  The  Council  has  also  decided  to  waive  its  rights  to  rtceive 
the  notice  required  by  the  Electric  Lighting  Act,  1882.  to  be  given 
to  a  local  authority  on  or  before  the  1st  day  of  July. 

Cbatbam. — The  T.C.  on  October  '.ith  accepted  a  lighting 
scheme  for  High  Street  submitted  by  the  Kent  Electric  Power  Co. 
as  under: — Lighting  with  23  liOO-c.F.  metallic-filament  lamps,  II 
to  be  extinguished  at  midnight,  £450  per  annum  ;  capital  expendi- 
ture for  fixing,  £357,  less  value  of  lamp  columns  (£101  10s.). 

Cheltenham. — The  T.C.  has  decided  to  reduce  to  Id. 
per  unit  the  charge  for  current  for  power,  except  for  supplies 
wholly  or  mainly  required  during  the  time  of  the  peak  load. 

Colchester. — In  view  of  the  increased  cost  of  coal,  the 
T.C.  has  reduced  the  discount  allowed  to  consumers  of  current  for 
lighting  from  5  per  cent,  to  2\  per  cent. 
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Continental   Kotcs.— IJkluiuii. — Witli    the    title    Ln 

Soci^t6  Force  Eclairncfo  et  Docks  de  Gaml,  a  compttny  has  just 
been  formed  in  Ghent,  with  a  capital  of  ii  1(10,000,  to  erect  a  larjjo 
ooke-makinp  establinhmont  with  by-product  recovery  plant,  an 
electricity  (leneratinpr  station  in  which  part  of  the  waste  prases  will 
be  utilised,  and  for  the  working  of  a  new  dock  at  the  port  of 
Ghent. 

Sweden. — The  Storfors  Bruoks  Co.  are  about  to  establish  a  larpe 
electricity  Keneratinp  station  at  Lillfors,  in  connection  with  their 
iron  works  at  Storfors. 

France.— The  sixth  power  station  on  the  picturesque  Roya 
River,  in  the  Alps  Maritimes,  built  within  the  past  10  years,  is  now 
under  construction  at  Fontan  by  the  Soci<;t(-  des  Gianda  Travoux 
de  Marseilles  for  the  Soci(5tc  Enerfjie  Electrique.  The  building  of 
a  seventh  power  station  will,  it  is  stated,  be  undertaken  without 
deluy. —  L'liidi'xtri,-  Elfc'i-iquc. 

Ri'SSiA. — The  Rouchials  waterfall,  on  the  river  Vuoksa,  in 
Finland,  has  been  acquired  for  the  purpose  of  developing  electric 
power.     The  fall  will  develop  48,000  H.l'. 

nevonport. — A  disorderly  scene  occuiied  at  the  B.C. 
meeting  on  the  10th  inst.  in  regard  to  the  discharge  of  a  fitter  from 
the  Corporation  electricity  works.  An  explanation  was  given  by 
the  engineer  tMr.  Spark)  that  the  step  was  necessary  in  order  to 
maintain  discipline  and  good  order  at  the  works. 

Dudley. — Arwimst  havini^  been  raudc  to  the  B.  of  T. 
for  a  public  inquiry  in  reference  to  the  i-ale  by  the  Corporation  of 
the  electrical  undertaking,  a  reply  has  been  received  from  the 
Board  stating  that  the  Corporation  is  empowered,  subject  to  the 
conditions  specified  in  Sec.  (i'.i  of  the  Electric  Lighting  Order,  to 
transfer  by  deed  its  undertaking  to  a  company  at  any  time.  No 
deed  has,  however,  been  submitted  as  yet  to  the  Board,  who,  on 
receipt  of  the  same,  will  c<msider  fully  the  representations  that 
have  been  made. 

A  meeting  of  members  and  friends  of  the  Dudley  Traders' 
Association  was  held  last  week  under  the  chairmanthip  of 
Mr.  A.  E.  Longmore,  at  which  Councillor  Tanfield  delivered  an 
address  in  reference  to  the  sale.  He  said  that  he  had  taken 
the  advice  of  a  consulting  engineer  who  inspected  the  works. 
His  engineering  friend  had  assured  him  that  £5,000  would  put  the 
plant  into  a  condition  sullicient  to  carry  on  satisfactorily  for  the 
next  few  years.  Mr.  George  Conaty,  consvilting  engineer.  Birming- 
ham, also  spoke.  He  compared  the  Dudley  works  with  those  of 
24  similar  towns,  and  argued,  therefrom,  that  there  was  no  reason 
for  the  Corporation  to  rush  to  a  sale. 

Dundee. — The  concrete  piling  and  foundations  for  the 
Dock  Street  substation,  situated  near  the  entrance  of  the  Harbour, 
were  completed  last  week,  and  building  operations  are  being 
carried  on  as  fast  as  possible  ;  a  sub-station  is  also  being  erected  in 
Larch  Street. 

East  Rent.— The  South-East  Kent  Electric  Power  Co., 
Ltd.,  has  applied  to  the  B.  of  T.  for  pf  rmistion  to  erect  overhead 
lines  from  Tilmanstone  Colliery  to  Eythorne  and  district  in  the 
new  colliery  area,  for  the  transmission  of  current  at  a  pressure  of 
11,000  volts. 

Ilendon. — The  North  Metropolitan  Electric  Supply  Co. 
has  applied  to  the  B.D.C.  for  permission  to  supply  currtnt  within 
the  Council's  area. 

Hereford. — The  T.C.  has  received  from  the  L.G.B. 
sanction  to  a  loan  of  £1,000  for  services,  repayable  within  25 
years. 

Hessle. — The  U.U.C.  has  decided  to  negotiate  with  tiie 
Hull  T.C.  and  such  companies  or  firms  as  thought  fit,  with  the 
object  of  putting  the  E.L.  Order  into  force  on  the  best  possible 
terms  for  the  ratepayers. 

Hove. — After  a  lengthy  discussion  on  October  10th,  the 
T.C.  deferred  for  further  consideration  by  members  the  recommend- 
ation (mentioned  in  the  last  issue  of  the  Ex-Ectkical  Review)  to 
give  the  E.L.  company  notice  of  the  Council's  intention  to  exercise 
its  right  to  purchase  the  undertaking. 

Hitcbin. — The  U.D.C.  has  decided  to  light  the  water- 
works' engine  house  by  means  of  a  small  independent  plant  at  an 
estimated  cost  of  £-13.  Gas  has  cost  £111  a  year,  and  electricity  will 
save  about  £7  per  annum. 

.la  pan, — The  Tone  Hydraulic  Electric  Power  Co.  i.8 
reported  to  be  in  negotiation  with  reference  to  the  establishment  of 
electricity  generating  stations  at  Yoshimok  and  at  a  point  on  the 
upper  reaches  of  the  River  Tone.  It  is  stated  that  the  plants  to  be 
put  down  will  have  a  total  capacity  of  100,000  H.P. 

Kendal. — The  T.C.  has  applied  to  the  L.G.B.  for  a  loan 
of  £1,000  for  cables  (£800),  services  and  meters. 

Kin$;$tOwn. — The  question  of  the  electric  lighting  of 
Kingstown,  Dalkey  and  Blackrock  came  before  the  Kingstown 
Urban  Council  on  Monday,  and  an  animated  discussion  followed. 
Mr.  E.  H.  Andrews,  vice-chairman,  moved  the  adoption  of  the 
report  furnished  by  the  Roads  Committee.  He  said  there  was  a 
widely-expretsed  desire  for  the  undertaking,  especially  amongst  the 
traders.  He  was  confident  that  the  proposed  company  could  be 
floated,  and  that  the  Council's  interests  would  not  suffer.  If  the 
proposal  were  frustrated  the  scheme  would  be  delayed  for  a  number 
of  years.  Mr.  Evans  explained  the  scheme  ;  the  company  intended 
to  erect  a  central  generating  station  for  Kingstown,  for  which  it 
had  been  oflFered  a  suitable  site  at  Glasthule     In  the  station  it  would 


install  alternators  driven  direct  by  high-speed  internal-combustion 
engines,  which  would  supply  three-phase  alternating  current  to 
substations  or  transformers  in  Kingstown,  Blackrock  and  Dalkey, 
and  it  would  be  possible  to  light  all  ehops  and  houses  on  the  tram 
line  from  Dalkey  to  Blackrock.  In  addition,  it  was  proposed  con- 
currently to  lay  4  miles  of  low-tension  mains  along  streets  and 
roads.  The  scheme  would  at  the  start  light  over  7  miles  of  streets 
and  roads.  At  the  commencement  the  charge  for  the  light  would 
be  lid.  per  unit,  and  for  power  IJd.  per  nnit,  and  it  was  hoped  in 
the  near  future  to  be  able  to  make  a  reduction  in  these  charges. 
The  scheme  would  bring  additional  work  and  money  into  the  town- 
ship and  would  roughly  cost  £25,000,  the  major  portion  of  which 
would  be  spent  in  Kingstown.  Mr.  Croskerry  said  that  there 
were  three  ways  in  which  the  company  could  carry  out 
the  undertaking  —  first,  by  Act  of  Parliament  ;  secondly, 
by  provisional  order  ;  and  thirdly,  by  the  consent  of 
the  three  Councils  to  the  opening  up  of  the  roads,  and 
the  laying  of  the  mains.  It  was  intended  to  adopt  the  third  of 
these  alternatives,  and  thus  avoid  the  very  heavy  tax  which  the 
cost  of  obtaining  Parliamentary  powers  would  put  upon  the 
capital  of  the  company.  The  latter,  while  not  looking  for  the 
street  lighting,  would  be  prepared,  if  necessary,  to  light,  clean, 
and  maintain  all  arc  lamps  of  1,000  c.i'.  which  the  Council  might 
place  on  any  of  the  streets  or  roads  through  w-hich  the  company's 
main  lines  were  laid,  or  within  75  ft.  of  any  high-tension  or  low- 
tension  main,  at  the  rate  of  £lil  per  annum  for  lamps  burning 
l,n00  hours,  or,  in  the  alternative,  to  supply  the  Council  with 
current  for  lighting  purposes  at  cost  price,  namely,  at  2 Ad.  per 
unit,  and  to  allow  the  Council  to  carry  out  the  lighting  of  the 
streets  itself.  It  was  suggested  that,  as  several  members  of  the 
Council  had  financial  interests  in  the  proposed  company,  the  matter 
should  be  postponed  for  a  month,  but  after  further  discussion,  the 
report  of  the  Roads  Committee  recommending  the  scheme  was 
adopted. 

Ledbury, — Messrs.  Brown  &  Parsons,  Ltd.,  of  Leamington, 
have  informed  the  U.D.C.  that  they  are  applying  for  a  prov.  order 
for  E.L.,  and  that  owing  to  the  absence  of  these  powers  they  are 
unable  this  year  to  tender  for  the  public  lighting,  as  they  had 
hoped  to  do. 

Llanfairfeclian. — A  special  meeting  of  the  U.D.C.  has 
been  held  to  interview  Mr.  W.  R.  Walton,  of  Manchester,  in 
reference  to  a  lengthy  report  which  he  has  submitted  on  the 
question  of  lighting  the  town  by  electricity.  Mr.  Walton  advises 
the  Council  to  obtain  powers  for  providing  and  working  such  an 
undertaking,  and  to  immediately  make  inquiries  as  to  probable 
consumers  in  case  a  supply  were  available.  He  estimates  the  cost 
of  developing  water  power,  building  the  dam,  providing  and  laying 
a  steel  pipe,  &c ,  at  about  £5,50t).  If  oil  engines  were  used,  it 
would  cost  about  the  same.  A  steam  plant  would  cost  £4,900  for 
the  complete  installation,  and  a  suction  gas  plant  about  £4,C50. 
He  estimated  the  gross  net  revenue  at  about  £850  per  annum. 
The  report  was  discussed  at  length  with  the  engineer,  and 
ultimately  it  was  decided  that  before  coming  to  any  decision  in  the 
matter,  each  member  be  supplied  with  a  copy  of  the  report,  and 
that  a  further  special  meeting  of  the  Council  be  called  to  consider 
the  matter. 

London. — Step.nky. — Application  is  to  be  made  to  the 
L.C.C.  for  sanction  to  the  borrowing  of  £2,500  for  meters  and 
£2,800  for  house  .service?. 

Bekmosdsey. — The  Electricity  Committee  has  given  instructions 
for  an  insurance  policy  to  be  taken  out  against  loss  of  profits 
through  inability  to  supply  consumers  owing  to  the  stoppage  of 
supply  in  the  case  of  fire,  at  an  annual  premium  of  £3.  This 
policy  covers  £(),000  for  three  months'  period  of  interruption. 

P()PL.\B. — The  Electricity  Committee  has  considered  a  report 
of  the  electrical  engineer  on  the  subject  of  low-tension  mains. 
The  report  points  ont  that  the  increase  in  load  over  last  year 
is  quite  unprecedented,  and  that,  as  the  bulk  of  the  increased 
supply  is  to  consumers  on  the  Isle  of  Dogs,  the  number  of  feeders 
out  of  the  Millwall  sub-station  will  have  to  be  increased.  Owing 
to  the  present  high  value  of  copper  and  lead,  which  would  render 
the  cost  of  the  new  feeders  abnormal,  I  he  engineer  suggests  that  the 
major  portion  of  the  work  should  be  carried  out  with  reclaimed 
dormant  cable,  at  a  cost  of  £1,367,  new  materials  being  used  for 
the  remaining  portion  at  a  cost  of  £492. 

Stoke  Newisgton. — The  Public  Health  Committee  reports  that 
it  has  .igreed  with  the  Electric  Lighting  Committee  that,  as  from 
March  31st  last,  the  charge  to  be  made  against  the  undertaking  in 
respect  of  the  steam  supplied  from  the  refuse  destructor  for  the 
generation  of  current  shall  be  at  the  maximum  rate  of  £1  per 
1,000  units  for  all  low-tension  units  delivered  at  Edward's  Lane 
station  (the  minimum  charge  to  be  £10  per  quarter  for  water  con- 
sumed), and  the  payment  of  the  balance  between  such  minimum 
and  maximum  rate  to  be  subject  to  deduction  of  the  extra  cost  of 
the  bulk  supply  consequent  upon  failure  of  the  steam  supply  from 
any  cause,  each  quarter  to  be  calculated  separately. 

Lossiemoulil. — At  a  special  meeting  of  the  T.C.  it  was 
agreed  to  proceed  with  an  electric  lighting  scheme  for  the  town, 
various  offers  having  been  reported  on  by  Mr.  J.  A.  Bell,  of 
Aberdeen. 

Lowestoft.— The  T.C.  has  decided  to  rent  shop  premises 

in  High  Street  at  £20  a  year  for  use  as  a  showroom,  &c.,  in  con- 
nection with  the  electricity  department. 

Lytham. — The  question  of  electric  lighting  which  ha 
excited  public  interest  on  many  occasions  during  the  past  couple 
of  years,  has  once  more  come  to  the  front  in  the  decision  of  the 
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St.  Anne's  Urban  Council,  who  alreadylpoesess  a  plant,  to  apply  to 
the  Board  of  Trade  for  an  order  to  supply  current  in  the  Lytham 
urban  district.  The  Lytham  Council,  with  the  support  of  the  trades- 
men's and  the  ratepayers'  associations,  is  also  applying  for  powers 
to  install  its  own  electrical  plant,  in  order  to  supply  electricity  for 
all  purposes  in  its  own  district  ;  and  the  rival  applications  are 
creating  a  lively  interest  in  the  two  towns. 

Mansfield. — Some  time  ago  the  Mansfield  Guardians 
decided  to  install  the  electric  light  throughout  the  workhouse,  and 
a  committee  was  appointed  to  prepare  a  scheme  in  order  that  the 
L.G.B.  might  be  asked  for  sanction  to  a  loan.  This  was  done,  but 
it  transpired  at  the  last  meeting  of  the  Guardians  that  the  lowest 
tender  was  £200  in  excess  of  the  amount  they  had  obtained 
sanction  for,  consequently  the  I'ommittee  has  been  instructed  to 
revise  the  specification,  and  to  take  what  steps  it  deems  advisable 
in  the  matter. 

Midlothian. — The  County  Council  has  referred  to  the 
General  Committee  an  application  by  the  Colinton  Tramways  Com- 
mittee for  the  consent  of  the  Council  to  an  application  to  the 
B.  of  T.  for  an  order  under  the  Electric  Lighting  Acts,  for  an  area 
in  the  parishes  of  Colinton  and  Corstorphine. 

Mew  Maiden, — After  several  months'  dispute,  the  final 
report  of  the  surveyor  of  the  V.D.C.  has  been  accepted  in  regard  to 
the  installation  of  about  90  lamps  in  the  public  offices  by  a  local 
contractor  at  a  cost  of  £144,  as  against  a  sum  of  £150  sanctioned 
by  the  L.G.B.  It  appeared  that  the  lowest  tender  had  not  been 
accepted,  and  that  an  utterly  unfounded  allegation  had  been  made 
as  to  a  business  connection  between  an  official  of  the  Council  and 
the  contractor.  The  T  d.C.  will  shortly  consider  a  scheme  for 
electric  street  lighting  from  the  mains  of  the  Wimbledon  municipal 
undertaking. 


had  grown  very  much  in  their  district,  and  it  now  became  necessary 
for  them  to  extend  their  generating  plant,  and  to  get  in  a  modem 
engine.  It  was  suggested  that  a  Diesel  engine  should  be  obtained.  It 
was  also  necessary,  in  consequence  of  the  increased  plant,  to 
extend  the  buildings.  The  electricity  department  had  been  very 
successful,  and  at  the  end  of  the  financial  year,  he  believed,  would 
show  a  prefit  of  about  £  1,.-)00.  The  Committee  which  went  into  the 
matter  recommended  the  Council  to  apply  to  the  L.G.B.  for  the 
loan  of  £9,000,  and  this  was  agreed  on. 

Port    Glass^ow. — The  protracted  negotiations  between 

Port  Glasgow  and  Greenock  Corporations  regarding  the  supply  of 
electricity  to  shipbuilders  seem  at  last  to  have  resulted  in  bringing 
about  a  settlement.  At  a  private  meeting  of  the  Port  Glasgow  T.C. 
it  was  resolved  to  enter  into  an  agreement  with  Greenock  Corporation 
whereby  Port  Glasgow  will  apply  during  the  present  session  of  Parlia- 
ment for  an  electric  lighting  order,  authorising  it  to  supply  electrical 
energy  for  all  purposes  within  the  burgh  of  Port  Glasgow.  It  will 
ask  for  power  to  transfer  the  order  to  the  Greenock  Corporation 
within  12  months,  Greenock  to  undertake  to  accept  such  a  transfer. 
Greenock,  it  is  stated,  is  to  undertake  to  immediately  distribute 
current  for  all  purposes  within  the  burgh  of  Port  Glasgow,  and  to 
bear  the  whole  expense  of  the  order  and  the  deed  of  transfer. 

Scarboronsb. — The  Electric  Supply  Co.  has  been 
holding  a  series  of  exhibitions  in  cooking  by  electricity  at  the 
Albert  Hall. 

Skelton  and  Brotton.— The  TJ.D.C.  has,  by  14  votes 

to  3,  decided  to  apply  to  the  B.  of  T.  for  a  prov.  order  for 
E.L.  A  report  on  the  question  has  been  prepared  by  Messrs.  May 
and  Hawes,  of  London. 


Fig.  1. — Plan  of  the  Valley  Road  Electbicity  Works  of  the  Bradford  Corporation". 


Newport  (Mou.).— The  T.C.  has  applied  to  the  L.G.B. 
for  a  loan  of  £3,220  for  electricity  purposes. 

Nortbfleet. — Mr.  E.  Castle  has  applied  to  the  Gravesend 
T.C.  for  a  supply  of  current  for  new  cement  works  he  is  con- 
structing at  Northfleet.  The  Council  desires  guarantees  for  the 
payment  of  not  less  than  £500  per  annum  for  a  period  of  five 
years,  with  further  guarantees  for  adequate  compensation  in  respect 
of  mains  rendered  unproductive  by  the  discontinuance  of  the 
works. 

IVnneaton. — The  R.D.C.  has  consented  to  an  application 

by  the  Leicestershire  and  Warwickshire  Electric  Supply  and  Power 
Co.  for  the  erection  of  overhead  transmission  lines  in  the  district. 

Pembroke  (Dublin). — At  a  meeting  of  the  Council,  the 
Roads  Committee  recommended  the  Council  to  press  on  matters 
connected  with  the  proposed  loan  of  £9,000  for  electric  lighting 
improvements.     The  chairman  said  that  the  demand  for  electricity 


Sli«:o. — The  B.  of  -G.,  after  considering  tenders  and 
examining  the  scheme  of  the  engineer  in  connection  with  the 
proposed  electric  lighting  of  the  town,  and  also  hearing  the  obser- 
vations of  a  representative  of  Messrs.  Parte,  has  abandoned  the 
proposal  for  the  electric  lighting  of  the  workhouse.  It  appeared, 
during  the  discussion,  that  several  members  of  the  Board  were 
shareholders  of  the  Sligo  Gas  Co.,  and  in  the  course  of  a  noisy 
debate,  allegations  were  made  that  the  place  would  be  "  blown  up  " 
if  electricity  were  used,  and  that  local  carters  would  lose  their  jobs 
iu  carrying  coal  to  the  gas  works.  On  the  other  hand,  Aid.  Jinks  is 
reported  in  the  Stiiio  Tinns  to  have  remarked:  "It  is  an  awful 
thing  to  get  up  here  and  speak  against  the  gas  company." 

Application  is  to  be  made  by  the  Corporation  to  the  B.  of  T.  for  a 
provisional  order  authorising  the  adoption  of  an  electric  lighting 
scheme  for  the  town. 

Swindon. — The  T.C.    has  received  the  sanction  of  the 
L.B.G.  to  a  loan  of  £6,500  for  electricity  purposes. 
{Continued  on  page  623.) 
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ELECTRICITY  SUPPLY  DEVELOPMENTS  AT  BRADFORD. 


I. AST   week    iis    liriclly 
ccrcniony    (if   startiriif 
recently  installed  at 
the    Corporation 
electricity    works, 
took  place. 

Tliisdcvelopnient 
pro\ides  another 
lundnuirk  in  the  his- 
tory of  one  of  our 
most  enleriirisin.ir 
ninnici|ialeli  i-tricit\ 
supply  nndertakinijs 
— tliat  history,  as 
our  readers  are 
aware,  havini,^  been 
closely  followed  in 
our  own  pages." 

The  o  r  i  <j  i  n  a  1 
jjeneratiiif;  station 
(Xo.  1)  at  Holton 
l\oad,  opened  in 
is.s'.t,  has  loULC  since 
liecM  relini|iiished  to 
other  uses,  while  at 
tlie  second,  or  No.  2 
station,  at  Valley 
l\oad,  whicli  was 
opened  in  1897, 
some  equally  strik- 
ing   chani,'es    have 


recorded  in 
tlie    third 


our    pages,  the   official 
Curtis    turto-generator, 


into  a  well-lighted  and  equipped  rotary  suL-station  or  "  U.T. 

annexe,"  which  also  houses  the  extra-u.T.  alternating  fewitch- 

gear  for  the  three- 
phase  plant  in- 
stalled in  the  two 
Valley  Road  sta- 
tions. 

As  regards  the 
Xo.  ;?  statieni,  it 
now  contains 
14,-">iiO  KW.  of  gene- 
rating plant,  in- 
cluding four  slow- 
speed  cross  -  com- 
pound  vertical 
Corliss  engines  of 
1,(;00  i.ii.p.  each, 
by  Ce)le,  Marchant 
and  Morley,  and 
Musgrave  &  Sons, 
coupled  to  1,000- 
K\v.  Westinghousc 
direct-current  gene- 
rators and  three 
B.T.-II.-Curtis  ver- 
tical turbo  -  alter- 
nators, each  of 
3,000  KW.  (5,000 
H.i>.)  nominal 
capacity.  The  latter 
sets    are    in    most 


-Intekior  op  the  Valley  Road  No.  a  Station,  Showing  the 

TUBIUNE  AND   RECIPKOCATING   ENGINE   PLANT. 


Fk;.  3.— Curtis  Turbine  Plant  at  the  Valley  Road  No.  :!  Statio.v,  Bradford. 


occurred ;    the    boiler   house  there,    with  its  marine   boiler 
and    induced-draught     equipment    has    been    traEsformed 

Elec.  Rev.,  June  10th,  lS;i2,  oiiginal  installation  at  Bolton 
Road  \o.  1  station  :  November  26tb,  1807,  Valley  Road  No.  2  station  : 
December  LSth  and  2.-.tb.  UI03,  Valley  Road  No?.  2  and  3  stations. 


striking  contrast  to  the  former,  both  in  regard  to  floor  space 
taken  up,  viz..  07  sq.  ft.  for  the  turbine,  as  against  683 
sq.  ft.  for  the  reciprocating  set,  and  steam  consumption  per 
unit  generated,  ij\.  Id  lb.,  as  compared  to  20  lb. 

The  new  turbine  set  which  we  illustrate  in  fig.  3  with 
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tlie  two  previous  ones,  has  been  designed  to  give  4,500  kw. 
continuously  (5,000  k.v.a.  at  '0  power  factor)  at  G.GOO 
volts,  three-phase,  50  cycles,  when  running  at  1,500  r.p.ji. 


Fig.  i. — TrEBiNE-DRivES  Circilatinc 
Basement. 


Plant  in  the 


It   is   the    largest    vertical    tnrlx)-alternator    built    in    the 
United    Kingdom.     The  two  previous  sets   were*  designed 
each  to   carry  3,000  kw.  continuously,  and  with  an  over- 
load capacity  of  4,500 
Kw.     for     a     limited 
period,  while  the  new 
one    is     designed     to 
carry  4,500  kw.  con- 
tinuously. 

It  is  mounted  simi- 
larly to  the  earlier 
sets  on  a  sub-base  con- 
denser, and  the  tur- 
bine is  as  nearly  as 
possible  similar  to  the 
previous  ones,  the 
generator  rotors  being 
interchangeable. 

When  developing 
3,750  K.V.A.  at  6,600 
volts,  the  temperature 
rise  above  the  sur- 
rounding air  of  any 
part  of  the  alternator 
will  not  exceed  40'  C, 
and  at  5,000  k.v.a., 
and  ■[)  power  factor,  it 
will  not  exceed  50"  C, 
measured  by  ther- 
mometer. 

An  exceptionally 
large  and  well-lighted 
basement,  some  18  ft. 
in  height,  contains  the 
whole  of  the  condenser 
auxiliary  plant  for  the 

three    turbines,     the    sulj-base   condensers   being    of 
Worthington  type. 

The  new  condenser  when  supplied  with  cooling  water  at 


80"  F.  and  dealing  with  70,200  lb.  of  steam  per  hour  will 
maintain  a  27-in.  vacuum.  When  dealing  with  60,000  lb. 
of  steam  per  hour  it  will  maintain  a  275-in.  vacuum  ;  and 
when  dealing  with  4'.i,500  lb.  of  steam  per  hour  it  will 
maintain  a  27i|-in.  vacuum.  The  cooling  surface  of  the 
sub-base  condenser  is  8,200  sq.  ft. 

The  circulating  pump  is  of  the  twin  type,  capable  of 
delivering  S,000  gallons  of  water  per  minute  against  a  head 
of  60  ft.,  and  is  separately  driven  by  a  2iiO-I!.h.p.  Curtis 
steam  turbine  running  at  1,7U0  R.P.IT.,  shown  in  tig.  4. 
which  is  supplied  with  steam  at  180  lb.  pressure  and  100"  F. 
sujwrheat.  The  auxiliary  turbine  exhausts  into  a  feed  water 
heater,  the  back  pressure  of  which  will  not  exceed  20  lb.  per 
sq.  in.  absolute. 

This  method  of  driving  auxiliaries  by  small  steam  turbines 
is  becoming  popular,  owing  to  the  convenience  in  starting 
u]i  the  plant  and  the  small  space  occupied  where  usually 
little  space  is  available,  and  where  the  exhaust  steam  from 
the  smaller  turbine  can  be  conveniently  used  in  a  feed  water 
heater,  the  efficiency  of  this  arrangement  nearly  approaches 
the  ideal. 

The  main  turbine  speed  can  be  varied  from  the  switch- 
board at  will  during  the  process  of  synchronising  by  means 
of  electrical  gear  and  a  motor  operating  upon  the  governor 
gear  of  the  turbine. 

The  air  required  for  ventilating  the  three  turbo-alternators 
is  drawn  through  a  B.T.-H.  air  filter  consisting  of  42  remov- 
able box  sections,  each  fitted  with  special  filter  cloth.  These 
filter  sections  are  supported  in  a  suitable  framework,  and  are 
individually  removable  for  the  purpose  of  cleaning — two 
spare  sections  being  provided  for  this  purpose. 

The  filtered  air  is  passed  along  through  the  overhead 
ducts  (shown  in  fig.  3)  to  the  alternators. 

The  air  filter  is  capable  of  dealing  with  60,000  cb.  ft.  of 
air  per  minute. 

Xo  separate  blower  fans  are  provided  for  circulating  the 
air,  the  alternator  rotors  being  so  designed  as  to  propel  the 
necessary  air  supply  by  their  own  action. 

Our  illustration,  fig.  2,  clearly  shows  the  great  difference 
in  space  occupied  by  the  turbine  and  vertical  engine  sets, 
three  of  the  former  occupying  the  same  space,  but  with 
over  10  times  greater  output  than  one  of  the  latter. 

In- connection  with  the  earlier  turbines,  the  circulating 
pumps  were  driven  by  13ii-h.p.  variable  speed  shunt-wound 
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The  Boiler  House,  Xo.  3  Station  :  Xew  Type  of  Chain  Grate  in  Foreground. 


the 


motors,  controlled  through  Brook-Hirst  switch  pillars  ;  the 
three  circulating  plants,  however,  together  with  two  Allen 
tteam-driven    circulating   pumps   in  the   adjoining   station 
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siipiily  llic  wliolo  (if  the  condensing  water  requirements 
of  lioLh  llie  Xos.  ■-'  and  :!  stations,  tlie  former  of  which 
eontiiins  some  (;,()()(»  ii.i'.  of  Willans  engines. 

Vau-\i  of  the  turbine  nnits  is  provided  with  a  three-throw 
air  pumj),  trear-driven  from  a  :^r)-ii.i'.  motor,  and  dupHcate 
miitor-driven  three-throw  pnmps  working  in  conjunction 
with  an  accumulator,  are  installed  f<ir  the  pressure  water 
supply  to  the  turbine  footstep  bearings. 

'I'he  l)oiler  house  which  we  illustrate  in  tig.  "<,  contains 
111  Habcock  boilers,  each  with  an  evaporative  capacity  of 
18. ()()()  lb.  of  steam  jier  hour,  also  two  larger  boilers  by  the 
same  makers,  each  of  25,00(1  lb.  evaporative  capacity  ;  these 
supply  steam  at  ISO  lb.  jiressure,  superheated  200°  F. 

.\11  the  boilers  are  equipped  w  ith  chain  grate  stokers,  the 
two  latest  ones,  shown  in  the  foreground  in  fig.  5,  being  of 
the  most  modern  type,  having  only  one  wide  grate  per  boiler. 

The  wide  grate  is  supposed  to  allow  of  the  use  of  smaller 
luel  and  is  more  easily  repaired  in  case  of  breakage  to  a 
link. 

1  n  connection  with  these  boilers  are  overhead  coal  bunkers 
of  ;i,000  tons  capacity,  feeding  the  stokers  through  Avery 
travelling  weighing  machines  and  spouts  ;  also  coal  and  ash- 
conveying  plant,  two  large  economisers  and  four  10,000- 
gallon  [ler  hour  Hall  feed  pnmps. 

,\n  interesting  little  motor-driven  apparatus,  which  has 
proved  very  elVecti\e  in  use,  is  the  1  lander  Eddy  smoke 
recorder,  in  the  economiser  house  ;  this  device  pumps  small 
quantities  of  smoke  from  the  chimney,  through  a  fine  nozzle 
on  to  a  recording  chart,  giving  a  smoke  line  of  approxi- 
mately the  same  density  as  the  chimney  discharge,  which  is 
examined  daily  and  duly  resjieeted  by  the  boiler  house  staff: 
another  device  which  has  proved  very  useful,  is  the 
Kentometer  installed  in  connection  with  the  turbo-condensers, 
and  which  gives  directly  the  percentage  of  perfect  vacuum 
without  reference  to  the  barometric  reading. 

I'or  operating  purposes  the  works  just  described  are 
coupled  both  on  the  steam  and  electrical  sides  to  the  adjoin- 
ing .\o.  2  station,  where,  indeed,  the  whole  of  the  extra-H.T. 
three-phase  and  direct-current  switchgear  is  installed. 

In  the  latter  works  the  original  12  Willans  sets  still  do 
service  on  the  peak  and  for  balancing  purposes,  although 
one  might  hazard  a  guess  that  in  view  of  the  No.  ^^  engine 


only   during   the   winter   months — with    economisei',    feed- 
pumps, Ac,  and  condensing  plant. 

The  whole   of  the  condensing  plant  at  both  stations  is 


Fig.  7. — Showing  the  Arrangement  of  the  Curtis 
TuRiiiNE  Plant. 


coupled  by  means  of  a  ring  circulating  system  to  three 
cooling  towers,  one  large  Davenport  tower  with  three 
chimneys,  of  305,000  gallons  per  hour  capacity,  one  by 
the  same  maker  of  243,000  gallons  per  hour  capacity,  and  an 
older  Klein  tower  of  160,000  gallons  capacity.  These  are 
mounted  over  reservoirs  having  a  capacity  of  2,250,000 
gallons,  and  the  larger  ones  are  shown  in  fig.  i).  In  con- 
nection with  this  plant  a  Lescole  distance  thermometer  and 


-Dieect-Cubbent  Remote  Conteol  Board  at 
THE  No.  2  Valley  Road  Works. 


-1000-KW.  Circuit  Breakees,  Operated  from  the 
BoAED  Shown  in  the  Adjoining  View. 


room  being   now  full  of   plant,  their   days    are    probably 
numbered. 

This  station  also  contains  a  boiler  house  with  five  Babcock 
units,  each  of  14,000  lb.  evaporative  capacity — now   used 


plug  board  is  provided  in  the  Xo.  3  engine  room,  by  means 
of  which  the  temperature  of  the  turbine  condenser  inlet 
and  outlet,  air  pump  discharge  and  cooling  tower  water,  and 
boiler  room  feed  can  be  instantly  obtained.     The  general  lay 
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nut  of  the  two  stations  is  shown  in  tig.  1,  pat;e  (jls  ;  the 
large  area  of  land  between  the  cooling  tower  plant  and  stations 
is  being  used  for  supplementary  coal  storage,  a  reserve  of 
6,000  tons  being  aimed  at  in  addition  to  the  bunker  capacity 
in  the  stations.  {To  hr  nmliiiim/.) 


A    28,000-H.P.    ZOELLY    STEAM    TURBINE. 


Messrs.  Es(.'Her,  Wyss  it  Co..  of    Zurich,   have   recently 
delivered   to    the     Rheinisch-Wcstfiilischen    electric  power 


Fig.  9. — Davhxport  Cooling  Towkus  .\t  the  Be.\dfiird  Elec 
(See  previous  page). 

station  in  Essen,  one  of  the  largest  steam  turbines  contained 
in  one  casing  that  has  up  to  the  present  time  been  built. 
This  turbine  is  designed  to  develop  2i',ri00  h.p.  effective, 
under  normal  continuous  working,  at  a  speed  of  1,000  r.p.m., 
the  initial  steam  pressure  being  l.'iO  lb.  per  sq.  in.  above  the 
atmosphere  and  the  steam  temoerature,  572    F.  at  the  stop 


valve,  while  the  turbine  exhausts  to  a  vacuum  of  27.',  in. 
In  this  case  only  a  low  vacuum  is  obtainable,  as  the  tem- 
perature of  the  circulating  water  for  the  condensing  plant  is 
comparatively  high,  being  re-cooled  through  a  cooling  tower. 
The  turbine  can  develop  2S,o00  )i. p.  continuously,  and  even 
30,000  H.p.  for  short  periods. 

The  design  is  of  the  usual  "  Zoelly "  type,  to  which 
Messrs.  Escher,  Wyss  &  Co.  have  already  constructed  well 
over  225  machines,  with  a  total  of  approximately 
500,000  H.p.  The  turbine  rotor  consists  of  14  runner 
wheels,  and  the  total  weight  of  the  rotor,  including  shaft,  is 
20  tons.  The  generator  rotor,  which  is  of  the  Siemens- 
Schuckert  type,  is  connected  to  the  tur- 
bine shaft  l)y  means  of  a  rigid  coupling, 
and  weighs  00  tons.  The  generator  and 
turbine  rotors  are  supported  by  four  bear- 
ings which  are  lubricated  with  about  130 
gallons  of  oil  per  minute,  under  pressure. 
When  starting  up  the  turbine,  the  oil  pres- 
sure is  obtained  by  a  small  steam  turbine- 
driven  centrifugal  oil  -  pump,  and  as 
soon  as  the  turbine  has  attained  its 
normal  speed,  a  cogged-wheel  pump, 
driven  from  the  main  shaft,  produces  the 
desired  pressure  and  the  centrifugal  pump 
is  then  shut  down.  The  oil  Hows  from 
the  bearings  to  an  oil  tank  contained 
in  the  bed-plate  of  the  turbine,  where  it 
is  cooled  by  means  of  water  coils  ;  it  is 
then  pumjied  back  to  the  bearings  by  the 
cogged-wheel  pump,  and  continues  the 
cycle  thus  described.  Only  a  very  small 
quantity  of  oil  is  required  from  time  to 
time  to  make  up  for  waste. 

Tlie  exhaust  steam  is  led  through  a  pipe 
.",  ft.  in  diameter  to  the  surface  condens- 
ing plant  situated  in  the  liasement  of 
the  power  house  and  immediately  below 
the  turbine,  the  circulating  water  being 
supplied  from  a  cooling  tower.  A 
separate  jnimp  delivers  the  condensed  steam  into  a  tank,  from 
whence  the  boilers  are  fed  by  means  of  feed  pumps. 

This  large   turbine,    owing  to  its  simple  design,  requires 
litt'e  more  attendance  than  much  smaller  units. 

Our  view  shows  the  turbine  during  construction  in  the 
shops  of  ^Messrs.  Escher,  Wyss  &  Co.,  at  Zurich. 


TRiciTY  Works 


2S,000-H.p.  Zoelly  Steam  Tuubine  for  the  Essen  Electricity  Works. 
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LIGHTING  and  POWER  NOTES. 

(Continved  from  page  018.) 

I'.S.A. — The  longest  transmission  line  so  far  known  is 
uiuier  construction  from  Los  Angelee,  California,  to  Big  Creek,  a 
distance  of  LMK  miles.  Power  is  to  bo  conveyed  at  a  pressure  of 
150,000  to  175,000  volts. 

llruffuay.— It  is  reported  from  Monte  Video  that  as  soon 
as  the  Electric  Monopoly  Bill  receives  the  tanct ion  of  the  Senate, 
it  is  the  intention  of  the  Government  to  erect  State  power  houses 
in  15  towns  immediately.  These  are  La  Paz,  Las  Piedru.i,  Pardo, 
Punta  del  E:-te,  Maldonado,  San  Carliis,  Santa  Lucia,  Canelones, 
Rosnrio,  Dolores,  Nico  Perez,  Sarandi  del  Yi,  Treinta  y  Tres,  San 
Kruotuoso  and  San  Eugenic.  The  installation  of  these  services  is 
estimated  at  from  |25,0o0  to  830,000  (lold  each,  and  tenders  will 
shortly  be  call  for  them.— i?rr»,'(i!  of  t/ie  Eiirr  IHate.  " 

Walsall, — Sanction  Las  been  received  from  the  L.B.G. 
to  the  bcrrowinpr  of  £;),000  in  respect  of  capital  expenditure  for 
the  undertaking. 

WarriiljrtOll, — The  annual  statement  of  accounts  shows 
that  the  jrross  profit  on  the  electricity  undcrtakiiitr  for  the  year 
ended  March  31st  last  was  i;7,709,  and  the  net  profit  £1.745. 
After  transferrinjj  £500  in  aid  of  rates,  and  £3(13  as  a  contribution 
to  capital,  the  working-  balance  shows  a  credit  of  £3,ii7.'<,  while 
the  reserve  fund  amounts  to  £9,3."8.  The  capital  expenditure  was 
£6,558,  and  the  debt  repaid  £3,859.  The  loans  outstanding  amount 
to  £79,04t;.  Thf  quantity  of  electricity  generated  was  4,207,932 
units,  a  considerable  increase  on  the  preceding  year. 

Watford. — A  loan  of  £3,(;S5  for  additional  generating 
plant  has  been  applied  for  by  the  U.D.C. 

Wliiteliaveil.— The  T.C.  has  decided  to  expend  i'loO 
on  the  purchase  of  "  Tricity "  cooking  outfits,  wliich  are  to  be 
installed  at  rentals  ranging  from  Is.  6d.  to  68.  per  quarter.  The 
necessary  wiring  will  be  done  by  the  Council  through  local  con- 
tractors. 


TRAMWAY  and  RAILWAY  NOTES. 


Ir3;entina.— Messrs.  J.  G.  White  &  Co.,  of  Buenos 
Ay  res,  have  sent  an  expert  to  San  Juan,  with  the  object  of  reporting 
upon  the  possibility  of  establishing  a  system  of  electric  tramways 
in  that  town  and  the  surrounding  district.  'Jlie  Jleiicw  of  the  River 
Phite  anticipates  that  the  report  will  be  favourable. 

Itaildon. — Terms  have  been  settled  between  the  Bradford 
Corporation  and  the  Baildon  U.D.C.  with  regard  to  the  extension  of 
the  Bradford  tramways  from  the  present  terminus  at  Baildon 
Bridge,  Shipley,  to  Baildon.  A  provisional  order  will  have  to  be 
applied  for  by  Baildon,  and  some  time  will  elapse  before  the  exten- 
sion is  made. 

Biriuinffhain.— The  Tramways  Committee  hopes  to 
bring  forward  shortly  a  recommendation  with  regard  to  the  pro- 
vision of  bettsr  means  of  communication  between  the  Selly  Oak 
tramway  terminus  and  Northfield.  The  Committee  is  of  opinion 
that  no  railless  trolley  system  at  present  known  can  become  a 
substitute  for  tramways,  as  it  could  never  adequately  deal  with 
large  masses  of  people  owing  to  the  size  of  the  vehicles,  which  can 
only  carry  28  passengers. 

Burlej-in-WLarfedale.— A    special    meeting    of   the 

U.D.C.  has  conditionally  approved  of  the  proposals  of  the  Leeds 
Corporation  for  the  introduction  of  a  system  of  railless  cars  from 
the  present  terminus  at  Guiseley  to  Otley,  and  also  through  Burley 
to  llkley. 

Bradford-Halifa.x,  —  Negotiations    are     in     progress 

between  the  Tramway  Committees  of  the  two  Corporations  with 
reference  to  the  proposed  running  of  through  cars  between  Bradford 
and  Halifax,  and  Bradford  and  Brighouse. 

Continental    Xotes.— Avstria.— The    State    Railway 

authorities  are  about  to  establish  a  phnt  to  utilise  the  water  power 
of  the  Kiver  Saalach,  near  Kibling,  for  generating  the  necessary 
energy  for  the  operation  of  the  Salzburg,  Keichenall  and  Berohtes- 
gaden  Railway,  which  is  at  present  being  converted  to  electric 
traction.     It  is  estimated  that  about  2,000  H.P.  will  be  available. 

iTALT.— An  important  scheme  has  been  drawn  up  for  the  con- 
struction of  an  electric  underground  railway  in  Genoa,  between 
Sampierdarena  and  the  Quarti  dei  Milli.  The'projected  line  would 
be  about  6i  miles  in  length,  of  which  some  4  J  mUes  would  be  in 
tunnel,  the  maximum  gradient  being  19  per  cent.  It  is  proposed 
that  the  line  shall  be  on  the  continuous-current  third-rail  system. 

The  Italian  State  Railway  department  has  just  placed  fresh  con- 
tracts with  the  Italian  Westing  house  Co.,  of  Vado  Liguro,  for  45 
2,000-H.P.  and  eight  2,600-H.P.  locomotives.  The  capacity  of  these 
locomotives  aggregates  110,800  H.P.,  and  with  the  40  2,000-H.P. 
already  supplied  by  the  same  firm,  makes  a  total  of  190,000  H.P. 
three-phase  locomotives  acquired,  or  to  be. acquired,  by  the  Italian 
State  Railways. — La  Zumiere  Electrique. 

France.— According  to  the  Temjjii,  the  conversion  to  electrical 
driving   of   the  Suburban   State  Railways   around   Paris  will  be 


completed  in  191C.  The  lines  affected  will  be  the  Paris  (St 
Laziire)-Autcuil-Champ  de  Mars  (called  the  Auteuil  group)  ;  Paris 
(St.  Lazare)-Versailles-Chentiers-Isry  branch-Saint  Norn  la  Breteche 
(VerhaiUes  group)  ;  Paris  (St.  Lazare)-St.  Germain  en  Laye 
(St.  Germain  en  Laye  group)  :  Paris  (St.  Lazare)-MantesPontoise, 
through  Maisons  Lafitte  and  Argenteuil  (Argenteuil  group)  ;  St. 
Germain-EtatSt.  Germain  (grand  ceinture).  Each  stretch  will  be 
laid  with  double  lines.  Motor  coaches,  equipped  with  250-H.P. 
motors,  running  at  fcO  km.  an  hour,  will  be  employed.  The  draft 
ofthe  Budget  for  1913  provides  a  sum  of  28,785,000  fr.  for  con- 
structive works,  and  14,910,iiOU  fr.  for  rolling  stock. 

A  number  of  petrol-electric  motor  vehicles,  specially  designed  to 
act  as  travelling  repair  shops  in  connection  with  the  Aeroplane 
Corps,  have  lately  been  completed  by  the  Brasier  Co.,  of  Paris,  to 
the  order  of  the  French  Military  Authorities.  The  vehicles  are 
fitted  with  a  range  of  machine  tools,  which,  like  the  cars  them- 
selves, are  electrically  driven,  the  motive  power  for  all  the  motors 
being  supplied  by  the  petrol  engine  at  the  front. 

The  French  State  Railway  Authorities  have  granted  facilities  to 
the  Westinghouse  Co.,  of  Paris,  to  make  some  trials  on  the 
railways  in  the  Cote  d'Or  district,  with  a  new  petrol-electric  motor 
train. 

RufsiA.---Two  new  lines  of  electric  tramway  have  just  been 
completed  in  Moscow  ;  it  is  proposed  to  construct  next  year  a  new 
line  to  give  communication  with  the  more  distant  parts  of  the 
city. 

Gehmany.— It  is  reported  from  Berlin  that  the  Commission  which 
recently  visited  London,  at  the  instance  of  the  Prussian  Ministry 
of  Railways,  to  inspect  and  report  upon  the  working  of  the  under- 
ground electric  railways  in  the  metropolis,  has  recommended  that 
the  Loudcm  system  of  train  formation  and  running,  and  the  sig- 
nalling arrangements,  particularly  the  latter,  should  be  adopted 
in  connection  with  the  electrification  of  the  railways  in  Berlin 
and  its  suburbs. 

Switzerland.-  -Plans  are  being  prepared  in  respect  of  a  pro- 
jected electric  railway  between  Le  Locle  and  La  Brevine. 

Spain. — The  electric  tramway,  which  has  been  under  construc- 
tion for  over  t«  o  years  by  a  Belgian  company  between  San  Sebastian 
and  Tolosa,  was  opened  on  August  27th,  with  customary  cere- 
monial. The  line  is  25  km.  long,  and  has  been  built  in  sections,  the 
first  section  to  Andoain  having  been  completed  a  year  ago.  The 
line  affords  connection  between  the  capital  of  the  Province  of 
Guipnzcoa  and  the  picturesque  industrial  town  of  Tolosa,  of  12,000 
inhabitants.  Power  is  obtained  from  the  hydroelectric  station  at 
Andoain,  belonging  to  the  Hidroelectrica  Iberica. 

East  Ilain, — The  Tramways  Committee  has  decided  to 
agree  to  a  suggestion  of  the  Municipal  Tramways  Association  that 
local  authorities  owning  tramways  should  refuse  to  erect  any 
further  guard  wires,  as  they  are  now  asked  by  the  G.P.O.  Tele- 
phone Department  to  do  wherever  telephone  lines  cross  trolley  wires, 
pending  the  result  of  the  Association's  negotiations  with  the  P.O. 
authorities  on  the  matter. 

Lancashire  and  the  Motor-'bns.  —  A  correspondent 

writes  that  a  company  is  being  formed  to  link  up  most  of  the 
main  towns  by  motor-'bus.  It  is  proposed  to  have  12  motor-"bus 
lines  from  Manchester  ;  one  of  the  main  routes  proposed  is  by  way 
of  Bolton  and  Darwen  to  Blackburn.  Other  routes  include  :  by 
Warrington  to  Liverpool,  and  by  Huddersfield  to  Leeds. 

london.— Stoke  Newixgtox.— The  Council  has  received 
a  letter  from  the  L.C  C.  suggesting  that  the  appeals  to  Quarter 
Sessions  against  the  rates  in  respect  of  the  tramway  lines  iu  Stoke 
Newington  should  remain  in  abeyance  until  the  decision  is  given  in 
the  expected  appeal  to  the  House  of  Lords  in  the  case  of  the 
Tottenham  U.D.C.  and  the  Metropolitan  Electric  Tramways  Co.,  and 
further  suggesting  that  to  save  the  expense  of  an  appeal  being 
entered  against  each  rate,  the  final  decision  relating  to  the  appeal 
against  the  general  rate  made  in  April  last  should  apply  to  the 
current  and  future  rates,  and  that  if  the  London  C.C.  can  sub- 
stantiate a  claim  for  repayment  of  any  portion  of  the  rate  for  the 
past  half-year,  the  B.C.  will  make  a  similar  repayment  in  respect  of 
the  current  half-year,  and  any  further  rates  affected  by  the  appeal. 
The  Finance  Committee  has  decided  to  agree  to  this  suggestion  sub- 
ject to  aU  rates  being  paid  in  full,  and  an  undertaking  to  refund 
any  amount  overpaid  as  from  April  1st,  1912. 

L.C.C.— At  the  first  meeting  of  the  L.C.C.  after  the  vacation,  an 
adjourned  report  of  the  General  Purposes  Committee,  regretting  that 
the  Government  did  not  intend  to  proceed  with  the  establishment 
of  a  Traffic  Board,  was  considered.  Sir  John  Benn  proposed  an 
amendment  declaring  the  desirability  ofthe  Council  being  made  the 
road  authority.  The  total  traffic  receipts  of  the  L.C.C."  tram  ways 
from  April  1st  to  October  2nd  were  £1,124.836,  as  compared  with 
£1,183,931  in  the  corresponding  period  of  1911.  Itis  recommended 
that  eight  horte  cars  shall  be  adapted  as  trailers  for  use  on  the 
Woolwich  routes,  at  a  cost  of  about  £1,400. 

Yarmouth.— At  the    last    meeting  of    the  T.C,   the 

tramways  manager  reported  that  the  reseipts  during  the  past  month 
were  £2,681 — a  decrease  of  £560.  The  aggregate  receipts  from 
April  1st  were  £14,438 — a  decrease  of  £  1,440.  Commenting,  Coun- 
cillor T.Salmon  said  there  must  be  something  wrong  when  they  had 
a  deficit  of  £1,400.  He<;omplained  that  the  cars  were  run  too  close 
together.  He  had  seen  as  many  as  seven  in  a  line.  Councillor  C.  A. 
Campling  said  the  tramways  had  suffered  through  the  bad  weather, 
but  the  receipts  were  stUl  a  little  ahead  of  last  year.  Last  week 
there  was  an  increase  of  £56,  which  did  not  appear  in  the  month's 
takings  reported. 
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Radeliffe. — The  Council  has  decided  to  inform  the  Bury 
Corporation  and  the  Whitf  field  D  C.  that  owing-  to  the  large  ex- 
penditure which  would  be  involved  it  cannot  see  its  way  to 
double  the  tramway  track  from  Radeliffe  to  Whitefield.  The  argu- 
ment for  the  double  track  was  that  it  would  improve  the  tramway 
connection  between  Radeliffe  and  Manchester. 

Bastriek. — The  Halifax  Corporation  notified  the  Council 
that  it  intended  to  embody  in  its  forthcoming  Bill  a  request  for 
powers  to  continue  the  tramway  from  the  Brighouse  terminus 
through  Bastriek  and  into  the  Fixby  area.  The  Council  gave  its 
consent. 

ScarboroDjCh. — The  town  clerk  has  been  instructed  to 

communicate  with  the  secretary  of  the  tramway  company  with 
reference  to  the  condition  of  the  tramway  tracks  in  the  borough. 
In  this  connection  it  is  interesting  to  note  that  the  members  of  the 
T.C.  met  in  Committee  on  Monday,  when  it  was  reported  that  a 
commtmication  had  been  received  from  a  company  desirous  of 
taking  over  the  effects  of  the  present  tramway  company  and 
running  raiUess  cars.  The  matter  will  come  up  for  discussion  at  a 
meeting  of  the  Streets  and  Buildings  Committee  this  evening. 

SOQth  Crosland.— In  connection  with  the  application 
which  the  Huddersfield  Corporation  is  about  to  make  to  Parliament 
for  powers  to  extend  its  tramways  in  several  directions  outside  the 
borough,  the  South  Crosland  Council  has  decided  to  ask  the  Cor- 
poration to  include  In  its  application  an  extension  of  its  tramway 
system  to  Xetherton. 

Sowf  rby.— The  D.C.  has  coneented  to  the  Halifax  Cor- 
poration's providing  tramway  extensions  or  running  motor- 
'buses  in  the  Council's  district  as  the  Corporation  may  think 
fit,  such  consent  to  be  without  prejudice  to  the  right  of  the  Council 
to  equip  and  run  motor-'buses  in  the  district.  It  was  also  decided 
to  agree  with  the  Halifax  Corporation  in  that  the  period ^in  which 
the  Council  may  purchase  the  existing  tramways  under  feec.  13  of 
the  Tramways  Act  of  1870,  be  extended  to  31  years  from  the 
date  of  the  ccming  into  force  of  the  Act  of  Parliament,  for  which 
the  Halifax  Corporation  proposes  to  make  application  during  the 
next  session. 

Wardle. — The  District  Council  has  approached  Rochdale 
Tramways  Committee  with  a  view  to  the  latter  providing  a  service 
of  cars  from  Wardle  Lane  to  Wardle  Village.  It  was  pointed  out 
that  it  would  cost  about  c  10.000,  the  length  being  nearly  a  mile, 
and  that  Wardle  would  have  to  tear  the  ccst  of  construclion  and 
equipment.  The  cost  being  so  great,  the  District  Council  will  now 
consider  the  establishment  of  a  motor-'bus  service. 

Watford. — Application  has  been  made  to  the  B.  of  T. 
for  confirmation  of  an  Ordfr  granted  by  the  L'ght  Railway  Com- 
missioners for  the  construction  of  a  light  raUway  at  Watford  in 
place  of  an  abandoned  scheme. 

Wakefield. — Representatives  of  the  Stanley  and  Ardsley 

.  East  and  M'est  Councils  recently  decided  to  recommend  that 
if  the  Yorkshire  (West  Riding)  Tramways  Co.  would  sub- 
stitute the  railless  traction  system,  the  application  for  with- 
drawal of  the  uncoustrncted  lines  under  the  Wakefield  Light 
RaUway  Orders  would  not  be  opposed.  The  general  manager  of 
the  company  (Sir.  England)  has  since  written  that  unless  the  local 
authorities  obtained  the  necessary  powers,  and  provided  the  capital, 
it  would  not  be  possible  for  the  company  to  do  anything  further  in 
the  matter  this  year,  and  that  it  must  proceed  with  the  application 
for  leave  to  abandon  the  nnconstructed  lines. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Austria. — A  wireless  telegraph  station  is  to  be  set  up  at 
Laibach  for  the  distribution  of  weather  forecasts  throughout  the 
whole  of  the  province  of  Carinthea.  The  German  Wireless  Co.  in 
Berlin  will  supply  the  equipment,  including  transport  and  erec- 
tion, at  the  price  of  12,000  kronen.  The  anteniie  will  be  set 
up  on  the  Castle  en  the  Schlossbtrg.— J?f;  Eleltrotechuiley. 

Channel  Steamers. — The  Northern  of  France  RaOway 
Co.  have  installed  wiieless  telegraphy  .en  their  maU  steamers 
running  between  Calais  and  Dover.  All  the  passenger  boats  using 
Dover,  Calai?,  Ostend.  Folkestone  and  Boulogne  are  now  fitted 
with  wireless  and  can  communicate  with  both  sides  of  the  Channel 
—ne  ri,iif.s. 

CODStautinople. — The  Jonnud  of  the  British  Chamber 
of  Ctmmerce  of  Turkey  says  that  the  Societe  Anonyme  Ottomane 
des  Telephones  de  Constantinople  expects  to  inaugurate  its  service 
by  the  end  of  August,  1913,  which  is  within  the  period  specified 
in  its  convention  with  the  Government.  The  company  has  now  a 
technical  staff  of  some  30  persons  engaged  in  supervising  the 
laying  of  its  lines.  It  has  to  date  seme  5,000  km.  of  cable, 
3,000  km.  of  underground  wire,  and  30,000  km.  of  pipirg  in  posi- 
tion. The  installation  wOl  be  underground  in  the  city  proper,  to 
Bebek  on  the  European,  and  to  Scutari  on  t'ne  Asiatic  shores  of  the 
Bosphoius,  and  in  Prinkipo.  the  largest  of  the  Princes'  Islands. 
Theccmpany  has  to  date  received  subscriptions  for  2,101  stationp, 
representing  an  annual  inccme  of  £T15,(:00,  which  is  in  excess  of 
its  own  estimates  of  sntscribers  as  the  work  prcgressed.  Of  the 
subscribers  22  per  cent,  are  purely  Turkish.  The  company  has 
imported  from  Great  Britain  30,000  km.  of   cable,  lO.OCO  km.  of 


wire  and  23,000  pipes,  which  has  been  cited  as  bearing   out  the 
economic  principle  of  commerce  following  capital. 

Gerniany. — Active  progress  is  being  made  with  the  erec- 
tion of  the  large  wireless  station  at  Xeumllnster.  It  will  be 
equipped  with  three  masts,  each  65  m.  high,  made  out  of  a  special 
kind  of  durable  and  tough  wood  by  the  patent  process  of  the  firm 
of  Meitzer,  of  Darmstadt.  When  finished  the  station  will  be 
worked  only  by  the  military  authorities.  It  is  intended  to  serve 
principally  the  purposes  of  the  Xavy,  but  it  will  also  be  available 
for  the  general  public.  It  wUl  form  an  important  link  betwixt 
the  stations  on  the  Baltic  and  on  the  North  Sea. — Hamburg 
Corresvondenz. 

Imperial  Wireless  System.— On  Friday  last  in  the 

Bouse  of  Commons,  the  debate  took  place  on  the  Postmaster- 
General's  motion  to  appoint  a  Select  Committer,  to  investigate  the 
circumstances  connected  with  the  negotiation  and  completion  of 
the  agreement  between  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  and 
the  Postmaster-General  for  the  establishment  of  a  chain  of  Im- 
perial wireless  stations.  Sir  Henry  Norman,  while  dissociating 
himself  emphatically  from  any  suggestion  that  the  transaction  was 
tainted  with  corruption,  which  he  believed  to  be  without  a 
shadow  of  foundation,  attacked  the  agreement  on  the  ground  that 
it  was  a  bad  bargain.  He  said  they  were  all  agreed  that  the  wire- 
less chain  was  very  desirable,  but  he  held  that  the  stations  under 
the  agreement  would  not  be  owned  by  the  State,  and  that  the 
arrangement  was  nnbusiness-Iike.  The  Government  might  have  to 
pay  a  royalty  for  28  years  on  a  patent  haviug  a  life  of  only  14 
years,  if  the  Postmaster-General  determined  the  agreement,  he 
would  still  have  to  pay  the  company  £60,000  for  each  station, 
though  he  could  no  longer  use  a  single  piece  of  Marconi  apparatus. 
He  had  the  right  under  the  Patents  and  Designs  Act  to  use  any 
invention  for  the  service  of  the  Crown  on  terms  to  be  prescribed 
by  the  Treasury,  but  he  had  contracted  himself  out  of  that 
right.  The  agreement  would  have  the  effect  of  creating  a  gigantic 
monopoly,  which  would  restrict  the  develr  pment  of  wireless  tele- 
graphy. He  had  no  hostility  towards  the  Marconi  Co.  or  Mr.  Marconi 
himself,  who  had  done  more  than  anyone  eke  to  make  wireless 
telegraphy  commercially  practicable.  He  alleged  that  a  number  of 
dififerent  companies  were  practically  carrying  out  long-distance 
wireless  communication,  and  ought  to  have  a  hearing. 

Mr.  G.  Terrell  spoke  on  similar  lines,  and  pointed  out  that  since 
July  last  year  the  company's  £1  shares  had  advanced  from  £2  68.  to 
£8  2s. 

Major  Archer-Shee,  Sir  6.  C.  Marks,  Sir  F.  Banbury  and  others 
also  criticised  the  agreement  adversely. 

The  Attorney-General  denied  that  he  had  been  in  any  way  con- 
cerned in  the  negotiations,  or  had  had  any  dealing  in  the  shares  of 
the  company.  . 

Lord  R.  Cecil,  while  expressing  complete  confidence  in  the 
integrity  of  the  Government,  pointed  out  the  necessity  of  the 
fullest  possible  inquiry  into  the  matter. 

Mr.  H.  Samuel  then  categorically  denied,  onbehalf  of  himself  and 
his  colleagues,  the  truth  of  the  rumours  that  had  been  referred  to, 
and  described  the  course  of  the  negotiations  with  the  company, 
which  had  been  supervised  by  a  special  committee.  He  explained 
that  the  royalty  contract  could  be  terminated  by  the  Postmaster- 
General  at  a  moments  notice  :  if  the  Government  ceased  to  use  a 
patent  at  any  time,  payment  would  cease.  Royalties  would  only 
be  payable  fcr  valid  unexpired  patents.  The  Post  Office  could 
replace  or  supplement  the  Marconi  apparatus  with  other  apparatus 
at  any  time,  and  the  company  would  have  no  right  to  object. 
He  admitted  that,  according  to  the  agreement,  for  five  years  any 
additional  stations  would  have  to  be  erected  by  the  Marconi  Co.  ; 
but  the  company  had  voluntaiUy  suggested  that  this  provision 
should  be  dropped,  and  the  Government  had  a  free  hand  to  intro- 
duce any  other  system  at  any  time  for  any  new  station,  and 
to  cease  using  Marconi  apparatus  at  any  station,  and  to 
cease  paying  royalty.  The  engineers  of  the  Post  Office  and  the 
Admiralty  had  estimated  the  cost  of  the  stations,  if  erected  by 
themselves  on  the  same  specification,  at  £60,800,  and  the  Norwegian 
Government  had  entered  into  a  contract  with  the  Marconi  Co.  to 
erect  long-range  stations,  excluding  buildings  and  foundations,  at 
£70,000,  besides  paying  a  royalty  of  10  per  cent,  on  the  gross 
receipts,  not  for  18,  but  for  25  years.  Under  the  contract  the  Post 
Office  obtained  the  use  of  the  company's  patented  and  unpatented 
inventions,  present  and  future,  its  valuable  secret  inventions, 
and  the  experience  of  long-range  wireless  telegraphy  which 
the  Marconi  Co.  alone  possessed,  as  well  as  its  technical 
assistance  and  advice  so  long  as  the  royally  lasted.  At  the  end 
of  the  28  years  the  Government  would  have  the  light  to  use 
the  company's  patents,  however  new,  without  extra  charge ; 
and  they  were  securing  the  release  of  the  Admiralty 
and  the  Post  Office  from  certain  restrictions  under  their 
ao-reements.  The  rise  in  the  value  of  Marconi  shares  was  not 
merely  due  to  the  conclusion  of  the  agreement ;  the  company  paid 
no  dividend  at  all  on  the  ordinary  shares  until  1911,  for  which  year 
20  per  cent,  was  distributed.  Moreover,  in  October,  1911,  the  com- 
pany bought  the  Lodge-Muirhead  master  patent,  and  it  had  won 
two  tes-t  actions  against  tte  United  Wireless  Co.  and  the  Clyde 
Steamthip  Co.  All  these  circumstances  tended  to  increase  the 
value  of  the  shares.  Nothing  was  to  be  paid  to  the  company  on 
account  nntU  the  stations  were  crmpleted,  and  the  company  proved 
that  communication  could  be  effected  over  the  distance  required. 
They  could  not  be  certain  that  the  Poulsen  Syndicate  could  cover 
the  distance  both  by  day  and  by  night,  and  the  Committee  decided 
that  the  Poulsen  offer  could  not  be  accepted  without  a  test,  which 
would  have  occupied  12  months.  The  Committee  of  Imperial  Defence 
decided  in  May,  1911,  that  the  six  stations  ought  to  be  buUt,  as 
they  were  of  far  greater  strategic  than  commercial   importance. 
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and  that  the  matter  was  one  of  urgency.  Unneccf  nary  delay,  there- 
fore, was  out  of  the  question.  The  company's  terms  were  greatly 
reduced  in  the  couree  of  the  negotiatioDs.  He  aeked  what  other 
course  could  have  been  taken.  The  motion  was  agreed  to  without  a 
division. 

Switzerland. — A  wiielcES  receiving  station  for  specially 

lonR  distances  has  been  installed  at  the  Zurich  Meteorological  Ob- 
servatory, in  order  to  effect  connection  across  the  Alps  with  Paris, 
Norddeich  and  the  German  Trinity  Housie.  The  possibility  of  so 
doinir  was  unexpectedly  demonstrated  on  theL'Uth  ult.  by  a  messafc'e 
beini;  picked  up  which  had  bfen  sent  from  the  Austrian  station  at 
■Sebenico  to  an  Austrian  warship  in  the  Adriatic— />(■'•  KlelKru- 
lechiiih-r. 

Telejrraph  Clerks'  Grievances.— Tlie  Select  Committee 

which  is  imiuiring  into  wages  and  other  conditions  of  employment 
in  the  Post  Office  retumed  its  sittings  on  Tucday,  and  Mr.  Ash, 
the  chairman  of  the  Postal  Telegraph  Clerks'  Association,  sub- 
mitted a  claim  for  a  higher  scale  of  wages,  a  seven  hours'  working 
day,  changes  in  the  arrangement  of  duties,  and  improvements  in 
regard  to  holidays. — The  Hun's. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


.41(lersliOt,— .November  ."itb.  Balancer  for  the  U.D.C. 
See  "Official  Notices"  to-day. 

Australia.  —  Soith    Auss^ralia.  —  November  27tli. 

18  miles  paper- insula  ted  cable,  15.5,000  jointing  sleeves,  also  switch- 
board cable  (Scheduled  I'lS).     See  "  Official  Notices  '  today. 

December  11th.— Line  material  (Schedules  250-2.i2),  and  sub- 
marine telegraph  cable  and  cable  tank,  for  the  P.M.G.'s  Depart- 
ment.    See  "  Official  Notices  "  today. 

Decfmber  I'th.  Three  sections  of  common  battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  to-d»y. 

ViCTOltlA.  -October  22nd.  —  («)  37,000  carbon  filament  lamps, 
and  (*)  insulated  lead-covered  copper  cables,  for  the  Melbourne 
City  ijouncil.     See  "Official  Notices"  October  4th. 

November  12th. — Deputy  P.M.G.,  Melbourne.  100  electrical 
registers.     High  Commissioner's  ( Iffice  in  London. 

November  19th. — One  mercury  vapour  converter,  for  the  P.M.G.'s 
Department.  See  "Official  Notices"  Oct.  1 1th.  Also  two  batteries 
and  a  4-K.v.A.  single-phase  transformer.  High  Commissioner  in 
London. 

Western  Australia. — November  5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  223,  for  the  P.M.G.'s  department,  Perth. 
See  "Official  Notices"  October  11th. 

Austria. — October  2:itb.  The  Austrian  State  Railway 
authorities  in  Prague  are  inviting  tenders  for  an  electric  lighting 
installation  at  the  railway  station  at  Weseli-Mezimosti. 

ViENSW. — Novemt)er  1st.  Tenders  are  invited  for  the  supply  of 
t).">7  red  larch  telegraph  poles  of  various  sizes  for  the  Austrian  post 
and  telegraph  service.  Particulars,  with  printed  tender  forms, 
from  the  K.k.  Post  und  Telegraph  Direction,  Hetzgasse  II.,  Wien  III. 

Barrow-in-Furness. — November  5th.  Electrical  and 
steam  plant,  Jcc,  in  connection  with  the  electricity  works  ei ten- 
sions, for  the  Corporation.    See  "Official  Notices"  to-day. 

Belg:iuni. — Antwerp. — November  25th.  Tenders  are 
invited  for  the  supply  of  two  moving  bridges  (ponts  basculauts), 
with  mechanical  and  electric  equipment,  for  the  Meuse-Kscaut 
Canal.  Guarantee  40,000  francs.  Particulars  (0'40  franc),  Chef  de 
Service,  Direction  des  Ponts  et  Chaussees,  Rue  van  .Schoonbeke,  71, 
Antwerp. 

Itradford. — October  lilth.  The  tramways  department 
are  inviting  tenders  for  miscellaneous  stores  during  the  year  ending 
December  3l8t,  1913.  Specifications,  A:c ,  from  Tramway  Offices, 
7,  Hall  Ings.  Bradford,  on  payment  of  £1  1?.,  returnable. 

Canada. — October  31st.  One  500-ii.H.p.  Diesel  engiue, 
alternator,  exciter,  switchboard,  tungsten  street  lighting  apparatus. 
Specification  will  shortly  be  available  at  Board  of  -Trade  Commer- 
cial Intelligence  Department  in  London. 

Dublin. — November  4th.  General  stores  for  a  year,  lor 
the   Dublin   United  Tramways  Co.,  Ltd.     See  "  Official  Notices " 

to-day. 

Electric  lighting  of  Messrs.  Brown  4:  Nolan's  new  printing  works. 
-Mr.  T.  Tomlinson,  B.E.,  Dublin. 

November  5th.—  3,000-KW.  steam  turbo-alternator,  with  exciter, 
condensing  plant,  piping,  &c.,  for  the  Corporation.  See  "  Official 
Notices  "  to-day. 

France. — Dole. — October  26th.  Supply  and  installation 
of  a  transformer  and  an  electric  motor.  Particulars  from  the  Sous- 
Intendance  Militaire,  Quartier  Bernard,  Dole  (Jura). 

Glasgow. — The  Caledonian  Railway  Co.  invite  tenders 
for  storea,  including  electric  lighting  material  and  fittings  and 
telegraph  appliances,  telephones,  &c.  Mr.  A.  J.  Easton,  stores 
superintendent,  .321,  Charles  Street,  St.  Rollox,  Glasgow. 


GillinKliam, — October  22ik1.  One  500-u.i».  Diesel  engine 
and  alturuator,  for  the  Corporation.  See  "Official  Notloeg" 
October  4th. 

Uuddersfield. — October  31st.  Slack  coal  for  a  year,  for 
the  Corporation  electricity  works.  Borough  Electrical  Engineer, 
St.  Andrew's  Road. 

London. — A  recommendation  was  before  the  L.C.('.  on 
Tuesday  to  purchase  a  gas  engine  and  alternator  (cost,  £145)  for 
the  Poplar  L.f.'.C.  School  of  Engineering  ami  Navigation. 

Batteiisea. — October  25th.  Twelve  internul  telephone  instru- 
ments and  line=,  for  the  B.C.     See  "  Official  Notices  "  to-day. 

L.C.C. — No> ember  4tb.  Carbons,  fittings,  insulating  materials 
and  lamps,  for  a  year.    See  "  Official  Notices  "  to-day. 

Mossley. — The  Borough  Education  Committee  is  inviting 
tenders  for  wiring  and  fittings  for  electric  lighting  of  the  New 
Milton  Council  School.  Forms  of  tender  and  specification  from  the 
architect,  .Mr.  1'.  i,iuentery  Farmer,  20,  Sir  Thomas  Street,  Liverpool. 

i\ew  Zealand. —  December  lOth.  Two  150-n.n.i'.  Diesel 
engines,  two  100-KW.  dynamos,  balancer,  motor-generator,  switch- 
board, crane  and  oil  tanks  for  Miramar  (Town  Clerk).  Deposit  £200. 
Board  of  Trade  Commercial  Intelligence  Department,  London,  E.C. 

^'ottinj{hani. — October  2  Itli.     The  Tramways  Committee 

is  inviting  tenders  for  (1)  steel  tramway  poles  ;  (2)  malleable-iron 
pole  fittings  ;  (3)  cast-iron  pole  fittings.  Specifications  and  forms 
of  tender  (21s.,  returnable)  from  Mr.  Arthur  Brown,  City  Engineer, 
Guildhall,  Nottingham. 

Kio  de  Janeiro. — November  11th.  Tenders  to  the 
Directoira  Geral  de  Correios,  Telcgraphos  e  Illurainacao,  Jlinisterio 
da  Vioviio  e  Obras  Publicas,  Rio  de  Janeiro,  for  the  construction 
and  working  of  an  overhead  or  underground  telephone  system 
designed  to  join  up  the  cities  of  Rio  de  Janeiro  and  S:"io  Paulo. 
The  Duirhi,  containing  further  particulars,  may  be  seen  at  the 
Commercial  Intelligence  Branch  of  the  Board  of  Trade, 
London.  E.C — Ilomil  of  Tnule  Journal. 

lloelidale. — October  23rd.  Steam  tnrbo-alternator, 
condensing  plant  and  pipework,  for  the  Corporation.  See  "  Official 
Notices"  October  11th. 

South  Africa. — Novemin-r  l>sth.  The  Municipal  Cor- 
poration of  Cradock,  Cape  Province,  is  calling  for  tenders  for  two 
50- KW.  Diesel  oil  engines  and  dynamos  complete,  also  supply  mains 
and  public  lighting.  Specifications  from  Mr.  B.  A.  Paterson,  town 
clerk,  on  deposit  of  £2  2s. 

Spain.— Makhii).— November  11th.  Applications  are 
invited  for  a  concession  to  construct  and  work  an  electric  tramway 
in  Madrid.  Provisional  guarantee,  2,845'25  pesetas.  Particulars  of 
the  Ministerio  de  Fomento,  Madrid. 

Stockport.— October  21st.  1,000  Osram  metal-tilament 
electric  lamps  for  Stepping  Hill  Hospital,  Hazel  Grove.  Mr. 
Chas.  F.  Johnson,  clerk  to  the  Gaardians,  Union  Offices,  Shaw 
Heath,  Stockport. 

Tonbridice.— October  28th.  One  100-k\v.  Diesel  engine 
and  generator,  and  alterations  and  additions  to  switchboard,  for  the 
U.D.C.     See  '  Official  Notices"  October  I  Ith. 


CLOSED. 

Arnside. — The  P.C.  has  accepted  the  tender  of  Messrs. 
Thos.  Wilkinson,  Ltd.,  of  Arnside,  for  erecting  fittings  for  public 
lighting  and  supplying  current. 

.iustralia. — Sydney. — The  Australian  Alining  Standard 
reports  the  placing  of  the  following  contracts  by  the  City  Council ; — 

I.OOOkw.  motor-geDerator,  £.3,1(6.— N.  Guthridee,  Ltd. 

Wright's  maximum  demand  iodicators,  £612.— W.  G.  Walsoa  &  Co. 
The  Miniiiij  and  KHgineerlng  Peview  {Tenders)  records  the  placing 
of  contracts  as  follows  : — 

Tasmania,  P.JI.G.'s  Department. — 
Fnper  insulated  lead-covered    cable.— W.  T.  Henley's   Telegraph   Works 

Co.,  Ltd. 
Copper  and  bronze  wire  {41  tons),  copper  cable  and  electric  light  cable. — 

B  I.  and  Helsby  Cables,  Ltd. 
2,000  dry  cells.— J.  C.  Fuller  ,t  Son,  Ltd. 
6,CO0  zincs.— I. -R.  G.-P.  and  T.  Works  Co  .  Ltd. 

100  telephones  and  a  switchboard.— We: tern  Electric  Co.  (Aus.),  Ltd. 
10,000  porcelaio  insulators  123d.).- Jsoyes  Bros. 
3,000  insulators  (tianspositicn.  Is.  Sjd.  each).— Butlers,  Ltd. 
8,000  shackles  and  2,000  tubes.— Lawrence  S  Hanson  Electrical  Co.,  Ltd. 
Brake  material  and  gear  (£1,628  and  £1,058).— Westinghouse  Brake  Co. 

of  Australia.. 
Electric  hght  cables  (£149).- Noyes  Bros. 

The  following  appear  in  the  Australian  Mining  Standard  : — 

Melbourne,  P.M.G.'s  Department. — 

Distributing  boxes.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

Cable  (£ll,0!-5)  also  switcLboard  cable  |£9U7).-  Australian  Metal  Co.,  Ltd. 

150  open  circuit  condenser  telephones  (£3  2s.  6d.  each).— Z.  W.  Garrington 

Carbcn  and  metal-fllament  lamps.— Unbehaun  &  .Johnstone,  Ltd. 
Brisbane,  P.M.G.'s  Department. — 
1,500  Cordeau  insulators  (5jd.).— T.  Zwicker  &  Co. 

60,000  poicelain  insulators  i"  A  ")  £1,3C0.— British  and  Foreign  Indent  Co. 
60,000  porcelain  insulators  ("B")  17s.  lOd.  jer  ICO.— Webster  &  Co. 
Instruments,  copper  blocks  for  lightning  arresters,  Ac— I.-E.  G.-P.  and 

Telegraph  Works  Co  ,  Ltd. 
Magneto  bells,  condensers,  receivers,  telephones,  &c. — J.  Paton  &  Co. 
1,000  protectors  (Ss.  2d.   each),  telephone  sets,  receivers,   Sc— Western 

Electric  Co.  (Aus.),  Ltd. 
Tinned  copper  conductors. — Brabant  &  Co.  ._  _    _^ 
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Adelaide,  P.M.G.'s  Department. — 

Bells,  telephones.  &c.— J.  Bartram  &  Son  Prnpty.,  Ltd. 

Condensers,  cords,  &c.— B  I.  and  Helsby  Cables,  Ltd. 

Condensers,  Bwitche",  and  600  telephones.- Western  Electric  Co.  (Au9.),  Ltd. 

28  miles  of  wire.    T.  Zwicker  &   Co.;    25  miles  of  wire.— Callender's  Co. 

(Noyes) ;  6  miles  of  conductors.— Lawrence  &  Hanson  Co. 
Bells,  fuses,  &c.— I.-K.  G.-P.  and  T.  Works  Co.,  Ltd. 

Austria.  —  The  Austrian  Siemens  Electricitiits-betriebe 
GeseUsohaft,  of  Vienna,  has  secured  the  contract  for  the  electric 
liffhting:  of  the  town  of  Turn. 

Barnes, — The  U.D.C.  has  accepted  the  tender  of  Messrs. 
\Vm.  Cory  i'<  Son  and  Messrs.  John  Hudson  it  Co.,  Ltd ,  for  the 
supply  of  1,000  tons  of  Harton  rough  or  Hillhouse  coal,  and_l,000 
tons  of  Wemyss  or  Bridgness  coal,  for  the  electricity  undertaking:. 

Birkenhead. — As  Messrs.  Worsley  &  Page,  Ltd.,  whose 
tender  had  been  accepted  for  the  supply  of  armature  coils  to  the 
Tramways  Department,  had  notified  the  Corporation  that  they 
were  unable  to  carry  out  their  contract,  the  tender  of  the  Man- 
chester Armature  Repair  Co.  has  been  accepted  in  place  thereof. 

Colchester. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Cory  &  Son,  Ltd.,  for  300  tons  of  Shirebrook  nutty  slack 
coal  for  the  electricity  works,  at  Hs.  lOd.  per  ton. 

France. — The  French  Post  and  Telegraphs,  Paris,  have 
just  placed  the  following  contracts  with  Le  Mat^iriel  Telephonique 
(Ancienne  Maison  G.  Aboilard  &  Cie),  Paris  :— 15  km.  14-pair  cable, 
conductor  2'5  mm.  :  10  km.  7-pair  cable,  conductor  2  mm.  ;  instal- 
lation of  3,fi00-line  telephone  exchang:e  for  Roubaix  (,Nord)  ;  transfer 
of  the  provisional  exchang-e — installed  at  Gutenberg  after  the  fire 
of  1008 — to  the  new  building. 

Ipswich. — Messrs.  Venner  &  Co.  have  received  the 
contract  for  Chamberlain  &  Hookham  meters  for  the  ensuing  year 
from  the  Corporation. 

Italy. — La  Societe  Italiana  Westinghouse,  of  Vado-Ligure, 
have  secured  a  contract  from  the  Italian  State  Railway  authorities 
in  Rome,  for  the  construction  of  15  2,000-h.p.  electric  locomotives 
and  eight  machines  of  2,600  h.p. 

London. — L.C.C. — The  Highways  Committee  received 
the  following-  tenders  for  electrical  dischargers  for  use  in  tramway 
sub-stations  : — 

Johnson  8  Phillips,  Ltd (recommended)  £2,639 

British  Westinghouse  Co.,  Ltd 3,732 

Bpagnoletti,  Ltd 2,785 

General  Electric  Co.,  Ltd 2,861 

Ferranti,  Ltd 2,907 

Estimate  of  Chief  Officer,  £2,200.' 
The  difference  between  the  estimate*  and  the  tenders  is  "  accounted 
for  by  the  recent  general  increase  in  the  price  of  raw  material." 

Four  patent  car-washing  platforms  for  Streatham  car-shed 
extension  are  to  be  provided  by  Messrs.  Hayward  &  Co.,  Ltd., 
for  £247. 

The  following  tenders  were  received  during  the  recess  for  shop 
trucks  and  lathes  for  the  third  section  of  the  central  car  repair 
depot  : — 

Three  Electrically-Propelled  Shop  Trucks,  &c. 

Brush  Electrical  Engineering  Co.,  Ltd (accepted)  £690 

Scholey  d  Co.,  Ltd 758 

8.  H.  Hevwood  4  Co.,  Ltd 908 

British  Westinghouse  Co.,  Ltd 916 

Hurst,  Nelson  &  Co  ,  Ltd 975 

Three  Wheel-Tubnikg  Lathes. 

Fitted  with  Fitted  with  power 

screw  gear  for  the      gear  for  operating 
headstock  rams.      the  headstock  rams. 

Buck  &  kickman,  Ltd £2,445  £2,632 

(accepted) 

Tangyes,  Ltd 2,673  ..  2,669 

Pollock  &  MaoNab,  Ltd.  ..        ..    2,630  ..  2,720 

Shoreditch. — The  B.C.  Lighting  Committee  is  accepting  the 
quotation  of  the  Western  Electric  Co.,  Ltd.,  at  £300,  for  additional 
lead-covered  cable  required  before  the  end  of  the  year  for  mains 
extensions. 

The  following  contracts  for  coal  required  by  the  Lighting 
Committee,  up  to  march  next,  have  been  placed  :^ 

Approx.     Price      Quan- 

B.T.U's.    per  ton.      tity. 

s.    d.     Tons. 

J.  Hudson  &  Co.  {Bank,  Bridgeness  or  Wemyss)  . .     12,500        16    9        8,000 

G.  J.  Cockerel!  &  Co.  (Cowdenbeath) 12,200        16    7        2,000 

ditto  (Hailstone  D.8.  nuts)  . .        . .     18,500        16    6        1,000 

Harrison,  Tidswell  it  Co.  (Whitwick  deep  slack)  ..     19,600        13    6        1,000 

SorTHW.\BK.^The  B.C.  has  accepted  the  tender  of  Messrs.  Alfred 
Blackmore  &  Co.  for  the  supply  of  5,000  tons  of  pea  coal,  at  14s.  6d. 
per  ton,  and  5,000  tons  of  slack  coal,  at  14s.  per  ton,  for  use  at  the 
electricity  works. 

The  following  tenders  have  been  received  for  the  supply  of  (a) 
440  yds.  of  '1  x  "Oo  x  I  and  C*)  HO  yds.  of  '05  x  "OS  x  '05  triple- 
concentric,  paper-insulated  lead-covered  and  jute-served  cable  : — 

(«)  (!>) 

Aubert  Grenier  &  Co ^122        £77 

British  Insulated  and  Helsby  Cables,  Ltd 128  79 

Callender's  Cable  and  Cfonstruolion  Co.,  Ltd.  . .         . .     1S5  84 

Connolly  Bros.,  Ltd 143  91 

Drake  4  Gorham,  Ltd 173  89 

Electrical  Engineering  and  Equipment  Co.,  Ltd.    ..    (accepted)    118  73 

General  Electric  Co.,  Ltd 137  8^ 

W.  T.  Glover  &  Co.,  Ltd 127  80 

W.  T.  Henley's  Telegraph  Works,  Ltd.  127  91 

JohDson  &  Phillips 135  83 

Siemens  Bros.  &  Co.,  Ltd 127  78 

R.  E.  Todd        120  75 

Western  Electric  Co.,  Ltd 137  79 


Lowestoft. — The  tender  of  Messrs.  Wm.  Cory  &  Son, 
Ltd.,  for  1,500  tons  of  Newsted  nutty  slack  coal,  at  13s.  6d.  per  ton, 
has  been  accepted  by  the  T.C. 

Neflcastle. — The  Guardians  have  accepted  the  tender  of 
Mr.  A.  Davidson,  at  £288,  for  electrically  lighting  the  cottage 
homes. 

Rotlierliaiu. — The  following  tenders  have  been  accepted 
by  the  T.C.  ;— 

Reason  Manufacturing  Co.,  Ltd.— Electrolytic  meters. 

Chamberlain  A  Hookham.— Motor  meters. 

Siemens  Bros.  Dynamo  Works,  Ltd.— Watt-hour  meters. 

Callendet's  Cable  and  Construction  Co.,  Ltd.— Cable. 

British  Westinghouse  Co.,  Ltd.— Gear  wheels  and  Okonite  tape. 

Imeson  &  Finch.— Trolley  heads,  cheeks,  harps,  wheels,  and  controller 

lingers. 
Breckneil,  Munro  &  Eogers.— Trolley  bushes,  spindles  and  washers. 
Watlington  A  Co.— Pinion  wheels. 
Wilson,  Ltd.  — Slipper  blocks. 
Le  Carbone.— Carbon  brushes. 
Weldless  Chains,  Ltd  —Brake  chains. 
Dick.  Kerr  &  Co.,  Ltd.— Armature  coils  and  axle  collars. 
Smith  Bros.,  Ltd. — Cable,  lamps,  Ac. 

Anti-Attrition  Metal  Co.— Armature  bearings  and  axle  brass  keeps. 
National  Rail  and  Tramway  Appliances.- Brake  shoes. 
Tenter  Foundry  Co.- Brake  castings,  &c. 
Bheepbridge  Coal  and  Iron  Co.,  Ltd. -Coal  for  electricity  and  tramway 

departments,  at  7s.  Rd.  per  ton. 
W.  A.  Durntord  (Earl  Fitzwilliam's  Collieries).— 6s.  6d.  per  ton* 

Rawtenstall. — For  the  supply  of  a  high-tension  switch- 
board panel,  the  T.C.  has  accepted  the  tender  of  Messrs.  Siemens 
Bros.,  Ltd. 

Rugby. — The  tender  of  the  British  Westinghouse  Co., 
Ltd.,  has  been  accepted  by  the  U.D.C,  for  the  supply  of  three 
transformers. 

Southampton. — The  Tramways  Committee  of  the  T.C. 
has  accepted  the  tender  of  Messrs.  Wm.  Griffiths  &  Co.,  Ltd.,  at 
£2,210  for  reconstructing  the  tramways  in  a  portion  of  Above  Bar 

Street. 

Stretford. — The  U.D.C.  has  accepted  the  tender  of 
the  British  Insulated  &  Helsby  Cables,  Ltd.,  at  £64,  for  the  supply 
of  i-mile  of  single  braided  and  compounded  "125  cable. 

Sunderland. — The  T.C.  on  the  'Jth  inst.,  on  the  recom- 
mendation of  the  Electricity  Committee,  accepted  the  following 
tenders : — 

Averys,  Ltd.— Weighbridge.  ^ 

Cox-Walkers,  Ltd.— Regulator  for  turbine. 

Falkirk  Iron  Co.— Brackets  for  arc  lamps. 

Drake  &  Gorham. — Cast-iron  bases. 

Ferranti,  Ltd.— Meters. 

On  the  recommendation  of  the  Tramways  Committee,  it  was 
decided  to  obtain  an  oxy-acetylene  welding  plant,  at  a  cost  of  £22. 

Swansea. — The  tender  of  Mr.  J.  S.  Brown  has  been 
accepted  by  the  Guardians  for  wiring  the  administrative  block  at 
the  Workhouse. 

Tavistock. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Stewart  &  Moore,  at  £43,  for  the  installation  of  an  electric 
call  system. 

Wallasey. — The  Tramways  Committee  has  ordered  six 
new  tramcars  from  the  Brush  Electrical  Engineering  Co.,  Ltd. 

Walsall. — The  tender  of  Callender's  Cable  Co.,  Ltd.,  has 
been  accepted  by  the  T.C,  at  £6f)7,  for  supplying  and  fixing  feeders, 
pilot  wires  and  conduits. 

Watford. — The  U.D.C.  has  accepted  the  tender  of  the 
British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  for 
switchgear  for  additional  sub-stations. 

AVest  Hartlepool. — The  tender  of  Messrs.  J.  W.  White 
and  Co.  has  been  accepted  by  the  T.C  for  the  erection  of  a  new 
power  station  and  foundations  for  cooling  tower  ponds.  The 
tender  of  the  Callender's  Cable  Co.  has  been  accepted  for  three- 
core  paper-insulated  6,000-volt  three-phase  high-tension  cables, 
and  for  low-tension  rubber  cables  and  wiring. 

Witney. — The  U.D.C,  upon  the  recommendations  con- 
tained in  the  report  of  Messrs.  May  &  Hawes,  the  consulting 
engineers,  has  accepted  the  following  tenders  for  the  extensions  of 
the  electric  supply  undertaking  : — 

Suction  gas  plant  and  accessories.— Daniel  Young,  Witney,  £1,864. 

Battery  booster.— Crompton  &  Co.,  Ltd.,  £74. 

Switchboard.— Crompton  &  Co.,  Ltd,.  £178. 

Boxes  and  pillars.— W.  Lucy  &  Co.,  Ltd.,  £82. 

Cables.— Callender's  Cable  &  Construction  Co.,  Ltd.,  £566. 

AVorcester. — The  T.C.  has  accepted  the  tender  of  the 
South  Wales  and  Cannock  Chase  Coal  Co.,  for  coal  for  the  electricity 
works,  viz,  screpned  nuts,  15s.  6d.  per  ton  ;  bright  slack,  9s.  3d.  per 
ton  ;  No.  2  slack,  8s.  3d.  per  ton  ;  and  that  of  Messrs.  Underwood 
and  Co.  for  Tamworth  nuts,  at  13s.  9d.  per  ton. 

Yarnioutk. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Meyers,  Rose  &  Co.  for  the  supply  of  .3,000  tons  of  Derbyshire  slack 
coal,  at  10s.  lOJd.  per  ton  f.o.r. 

Yorkshire. — Messrs.  Venner  &  Co.  are  equipping  the 
Yorkshire  (West  Riding)  Electric  Tramways  with  Chamberlain  and 
Hcokham  car  meters. 
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rORTHCOMINQ    EVENTS. 


Aiwclatlon  of  Mining  Elaotrlcal  Enqlnctrt  'Wo»t  ot  Scotland  Branchj.-Fn.iay, 
Octiihpr  IPlli.  At  7.80  p.m.  At  llio  Royiil  'r.iluiii-iil  Ci.lli-KP,  f.laHKow. 
Pro-iilintial  aildrcss  by  Mr.  .M.  Urown,  i.r.m-ntation  ot  icrnMcntes,  and 
|i«liel  on  "Not.  »  oil  Klpolricity  Itulu  No.  7,"  by  Mr.  A.  H.  Muiihoid. 

Elcolfo-Harmonlc  Society.- Frutav,  Outober  18tli.  At  the  KiiiK'a  ll»ll,  Holboin 
lUvlatinuit.     Si.iokiiig  concert. 

Englneerina  and  Maililnary  Exh  bItlon.-At  Olympia.     Dally  to  October  26th. 

Junior  ln«tllul(on  of  Eoolniart.— WednRBday,  Ootobur  2Srd.  At  8  p.m.  At  the 
I  i;  i:  .  lliribankincnt.  W.O.  Paper  on  "ScimtiHo  Shop  Management  on  Ihc 
In;,  loi  svBtein,"  by  Mr.  O.  C.  Allinghani. 

Phytlcal  S-clety.-Krirtav,  October  26lh.  ^t  6  p.m.  At  the  Impnrial  College  of 
si-ienec,  Soulli  Kensington,  S.VV.  Papers  on  •■  The  Constitution  of  Mercury 
Lines  F.xninlnfd  by  an  Ecb-lon  Orating  »nd  a  Lummcrncbreke  Piute."  by 
1'iof.  II.  Nagaoka  and  T.  Takaroino ;  "  Note  on  Ibo  Mutual  Inductance  o( 
Two  rv  axial  riiciilar  Cii.- ontR,"  l.y  Prof  II  Nagaoka;  and  "  The  Absorp- 
tion tl  On^  ill  \;i. -,111111  Tiihcn,"  by  Mr.  8.  I-',    Hill. 

Inttllutlon  of  Machanloal  Enolneora.— Friday,  October  2ith.  At  8  p.m.  Paper  on 
"Cbano-!iristi<  Dviioniical  niiinrnms  (or  the  Motion  of  a  Train  during  the 
Accelerating  and  Hetarding  Periods."  l.y  Prof.  \V.  E.  Dalby ;  and  paper  for 
discussion,  in  writing  only,  on  "Theory  and  Kxpcrimi  nt  in  tte  How  of 
Steam  through  Nozzles,"  by  Prof.  J.  B.  Henderson. 

Association  of  Enolnee  s-ir-Charoo.— Salur.Uy,  October  2Cth.  At  ih.  Ilolloin 
Hall.     Wbi-t  diive  aid  .lance. 


NOTES. 


I'lrratum. — In   tbe  third  line  from  the  end  of  our  first 

leaderette  on  pn^c  C(i:i,  the  won!  "  purehaser  '  should  read  "  eeller." 

Electricity  in  Isrriciilturc, —  \n  Tnternationul  Congress 

of  Electrocultiire  will  lie  held  at  Rheima  on  October  24— 2Cth. 

For  Sale. — Tfce  York  Corporation  Klcctricity  Department 
has  for  disposal  two  Lancashire  boilers.  See  our  advertisement 
pages  in  this  issue. 

The  Elpctro-Ilariiioiiic  Society. — The   fi^^t   smoking 

concert  of  the  Feas^on  will  be  held  to-night,  Friday,  October  18tb. 
at  8  o'clock,  at  the  Ilnlborn  Restaurant  (Kinp's  Ilall).  The 
artists  are  as  follows:  Vocalists,  Stnor  .Tcfo  de  Moraes  (tenor\ 
Mr.  Herbert  Heyner  (baritone);  violoncello,  Mr.  W.  H.  Squire; 
conjuror  and  ventriloquist,  Mr.  Arthur  Besoni  ;  entertainer  at  the 
piano,  Mr.  Warwick  Pryce  ;  demonstration  of  memorisation, 
Memora  ;  humorists.  Mr.  Fred  Curtis,  Mr.  J.  M.  Campbell  ;  solo 
pianist  and  accompanist,  Mr.  Bernard  Flsnders,  A.R  A.M. 

Libel    Action. — In    the    London     SheritT's    Court    on 

lOth  inst.,  a  jury  awarded  Messrs.  Debenham  Storr  \:  Sons  ii-lOO 
damajre.",  and  Mr.  Benton,  an  auctioneer  in  the  service  of  that  firm, 
£100  damages,  in  an  action  brought  against  Mr.  C.  S.  Northcote 
for  libel  in  connection  with  a  sale  of  some  of  his  household  goods. 
Exesution  was  stayed  for  a  week. 

The     Liverpool     Appointment. — The      applications 

receivfd  for  the  appointment  of  city  electrical  engineer  have  been 
referred  to  a  special  sub-committee,  to  select  not  less  than  thre3 
and  not  more  than  six  candidates  to  appear  before  the  Electricity 
Committee. 

Institution    and    lecture    .\otes.— Assor iatiox    of 

Mining  Electrical  Engineers  (W.  op  Scotland  Branch). — 
A  meeting  was  held  in  Kilmarnock  on  October  .5th,  at  which  Mr. 
Alexander  Anderson,  of  Wishaw,  vice-president  of  the  Association, 
delivered  a  lecture  on  "  Electricity  :  From  the  Generator  to  the 
Coal  Face." 

Institution  ok  Electrical  Engineers  (Manchester  Local 
Section).— The  first  meeting  for  the  1912-13  session  will  be  held 
in  the  Banqueting  Hall  of  the  Midland  Hotel,  Manchester,  en 
Friday,  November  1st.  at  7.30  p.m.  As  Mr.  A.  A.  D.av,  the  chair- 
man, will,  for  reasons  of  hfalth,  be  unable  to  be  prei-ent  and  read 
his  address,  this  will  be  read  by  Prof.  E.  W.  Marchant,  the  vice- 
chairman.  A  smoking  concert  will  follow.  The  other  meetings  of 
the  session  will  be  held  at  the  Physical  Laboratory  of  the  Uni- 
versity of  Manchester.  The  list  of  papers,  authors,  i:c.,  is  as 
follows  : — 
Tuesday,  November  otb.— Mr.  F.  Greedy,  on  "  TheTnrbo-Converter.  AHigh- 

speed  Direct-current  Generating  Unit." 
November  19th. — Mr.  J.  8.  Peck,  on  "  Earthed  v.  Unearthed  Neutrals  on 

Alternating-current  Systems.'* 
December  3rd.— Messrs.    J.  G.  Cunliflfe  and    R.    G.    Cunliffe,    on    "  f  ome 
Problems  in  Traction  Development-  Street  Railway  Feeoipg  Networks." 
December  Hib.-  Mr.  P.  Bucher,  on  "  Electric  Welding." 
January  Itth,  1913.— Mr.  P.  C.  Aldous,  on  "  S;artirg  acd  Speed  Control  on 

Induction  Motors  " 
January  28th -Mr.   P.   H.  Wbysall,  on   "The    Use  cf  n  Large    Lighting 

Battery  in  Connection  with  Central  Station  Supply." 
February  ilth.-Mr.  H.  Chfford  Palmer,  on  "  Advertisicg  Electricity." 
February  2otb. — Messrs.  S.  L,.  Pearce  and  H.  A.  Ratclifl,  on  "S  me  Recent 

Developments  in  the  Manchester  Street  Lighting." 
Friday.  February  '28th. — Annual  dinner. 

March  Ilth.— Dr.  E,  Rosenberg,  on  "  Self-starting  Synchronous  Machines." 
#pril  1st.— Mr.  W.  Browning,  on  "  Electric  Driving  cf  Textile  Factories." 
April  8  h.— Annual  *  en  ral  Meeting  and  lecture  by  Prof.  E.  Rutherford, 
M  A.,  D.Sc,  F.R  S  ,  4c. 

Institution  of  Post  Office  Electrical  Engineers. — The 
opening  of  the  winter  session  of  the  North- Western  Ccntr-  tcok 
place  at  Preston  on  October  9th,  when  Mr.  H.  R.  Kempe,  M.I.C.E. 
(Council  chairtuan),  read  a  paper  on  "Reminiscences  of  Telegraphy 
of  the  Past."  Mr.  T.  E.  P.  Stretche  (superintending  engineer) 
presided.  The  lecturer  dealt  with  the  progress  made  in  the  various 
branches  of  telegraphy  from  1837  until  the  present  day.  and  the 
paper  was  copiously  illustrated  by  specially  prepared  lantern  slides. 

On  Monday,  at  the  I.E.E.,  Mr.  H.  Samuel  presented  the  prizes  for 
papers  which  had  been  read,  and  stated  tnat  a  decision  had  been 


reached  regarding  the  classification  of  the  Engineering  Department 
which,  ho  thought,  would  prove  satisfactory  to  very  many  of  the 
»talT.     Mr.  R.  Jlylen  Hook  then  read  a  paper  on  "  Correct  Time." 

Institution  or  Electrical  Esiii.sKr.it.s.  —  The  first  London 
meeting  for  the  new  session  will  be  held. on  Thursday,  Nov.  Hth. 

(lias  FAhiliition  \e.vt  Year.— The  Gas  World  reports 
that  at  a  meeting  of  the  Council  of  the  Institution  ot  Oaa  Engi- 
neers, held  at  Manchester  last  week,  the-  Provisional  Joint  Com- 
mittee of  the  Oas  Exhibition  reporteil  that  it  had  been  decided  to 
hold  the  Exhibition  in  October,  1913,  at  Shepherds  Bush.  The 
neces.sary  steps  have  l>een  taken  to  carry  out  the  work  of  organisa- 
tion, and  a  number  of  halls  have  been  secured  at  the  White  City  for 
the  purpose.  Houses  and  flats,  shops,  workshops,  a  hospital,  a 
schoolroom,  a  laundry,  olliccs,  kc,  are  to  be  equipped  with  gas 
lighting  and  heating,  and  the  most  up-to-date  apparatus  associate*! 
with  the  production  of  gas  will  be  exhibited. 

Appointment  Vacant.  —  Assistant  tiannvays  electrical 
engineer  for  the  Hull  Corporation  (£200).  See  our  advertisement 
poijes  in  this  issue. 


OUR    PERSONAL    COLUMN. 

'I'll''  JCili/um  invite  electrical  engineer.i,  wlicther  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  indvstrij, 
aim  electric  tramway  and  railwaij  ofliciah,  to  keep  readers  of  the 
ElectuiC.\L  Review  oou'ed  as  to  their  morements. 


Central  Station   Officials. — A  presentation  of  a  haml- 

some  case  ot  cutlery  was  made  by  the  staff  of  the  Middlesbrough 
Corporation  Electricity  Utpartment  to  their  chief  clerk,  Mr.  Henry 
S.  Dawson,  on  the  occasion  of  his  wedding.  Mr.  Dawson  has 
skippered  his  department  for  over  10  year.s. 

Mr.  J.  E.  Allen  has  resigned  his  position  as  outside  super- 
intendent of  the  llford  L'.D.C.  Electricity  Department. 

The  Ealing  Borough  Council  has  advanced  the  salary  of  the 
assistant  electrical  engineer  to  £290.  Alderman  H.  W.  Peal,  J.P., 
chairman  of  the  Committee,  reported  that  the  maximum  was  fixed 
five  years  ago,  since  when  the  responsibilities  and  duties  of  this 
official  had  very  largely  increased. 

Traunvay  Officials. — Mu.   DoniLAs  Gray,    tramway 

msuager  at  Keighley,  has  resigned.  The  Tramways  Committee 
has  recommended  that  Mr.  H.  Webber,  borough  electrical  engi- 
neer, be  appointed  manager  jiro  tern. 

General. — We  regret  to  learn  from  the  daily  Press  that 
as  the  result  of  the  recent  accident  to  Mr.  Marconi,  the  power  ot 
vision  has  diminished  in  the  injured  eye,  and  fears  of  the  loss  of 
the  eye  have  increased. 

Mu.  John  Hall,  secretary  to  the  Scarborough  Electric  Supply 
Co.,  whose  term  of  office  as  a  member  of  the  Town  Council  expires 
at  the  end  ot  this  month,  has  intimated  to  his  ward  committee  that 
he  is  unable  to  accept  their  invitation  to  be  nominated  for  a  seat  on 
the  Council.  Mr.  Hall  has  seen  a  fair  amount  of  service  on  the 
Town  Council,  and  was  some  years  ago  an  Alderman  of  the 
Borough. 

Mr.  C.  B.  Gresham,  of  the  Electrical  Co,,  Ltd.,  has  joined 
the  staff  of  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  in  their 
meter  departmental  Upper  Thames  Street,  E.G.  Mr.  W.  F.  Birch, 
of  the  meter  testing  room  of  the  Electrical  Co.,  Ltd.,  has  been 
appointed  assistant  manager  of  the  meter  department  in  succession 
to  Mr.  Gresham,  who,  as  stated  above,  has  resigned. 

Mr.  W.  H.  Bootf,  artesian  and  water  supply  engineer  and  oil 
expert,  has  removed  to  new  offices  at  8,  (jueen  Street,  Cheapside, 
E.G.     Telephone  So.   •  S305  Bank." 

Mr.  C.  Jones,  electrical  engineer,  West  Cannock  Coilieiy  Co , 
Ltd.,  Hednesford,  has  been  appointed  as  lecturer  in  Physics  and 
Electrical  Engineering,  on  the  staff  ot  the  New  Technical  Institute  at 
Hednesford,  Staffs.,  recently  opened  by  Sir  Oliver  Lodge.  Mr.  Jones 
has  also  been  awarded  the  Premier  Prize  for  the  best  paper  read  at 
the  Association  of  Jlining  Electrical  Engineers"  meetings.  Session 
1911-12. 

Mr.  C.  a.  Gate,  who  was  local  manager  of  the  telephones  at 
Keighley,  and  has  been  transferred  to  Derby,  has  been  presented 
by  the  staff  with  an  inscribed  silver  tankard. 

The  Mining  and  Fni/inecring  /?<■;■(>«'.  (Aus.)  states  that  Mr.  J.  W. 
Fkaser,  an  engineer  from  the  British  WestinghouEe  Co.,  has  gone 
to  Tasmania  to  supervise  the  e-ection  of  the  Hydro-Electric  P.  acd 
M.  Co.  s  plant. 

Mr.  Charles  Grundy  has  been  the  principal  electrician  to 
Blackpool  Tower  Co.  for  20  years,  and  he  is  now  leaving  for 
Australia  for  health  ar.d  family  reas-^ns.  On  October  11th  100  of 
the  company's  workers  met  to  show  their  appreciation  of  Mr. 
Grundy.  The  manager,  Mr.  6.  H.  Harrop,  presided,  and  handed  to 
Mr.  Grundy  a  cheque  from  tbe  company  and  a  substantial  amount 
of  cash  in  a  j.urse,  to  which  was  attached  a  silver  plate  suitably 
inscribed — the  gift  of  the  officials  and  colleagues.  Mr.  Grundy 
also  received  a  silver  cigar  case  from  Miss  Pauline  Rivers,  directress 
of  the  Tower  ballets,  as  an  expression  of  her  appreciation  of  his 
artistic  illumination  of  her  ballet  productions. 

Obituary. — Mr.  Bexxeit  Pell. — We  regret  to  learn  of 

the  death  of  Mr.  Bennett  Pell,  which  occurred  on  September  20th 
at  the  age  of  70  years.  .  Mr.  Pell  passed  away  suddenly  at  Exmouth, 
the  cause  of  death  being  angina  pectoris.  The  deceased  gentleman 
was  born  near  Canterbury  in  lS-12,  and  he  received  his  professional 
training  in  the  Submarine  Telegraph  Co.'s  London  station  in  1867. 
He  was  transferred  to  their  Emden  station  when  the  first  direct 
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cable  was  laid  from  this  country  to  Germany.  He  then  joined  the 
United  Kingdom  Telegraph  Co,  and  was  placed  in  charge  of  their 
Birminffhara  station  at  the  unusually  early  age  of  18.  In  18b.^  he 
was  appointed  to  the  Indo-European  Telegraph  Department,  and 
was  in  responsible  positions  in  P-^'-^i\»°"l  1866,  when  he  became 
personal  clerk  to  Col.  Robinson,  at  the  Indian  Office,  whilst  that 
gentleman  was  reorganising  the  Indian  Telegraph  Department. 
Durin.'  the  succeeding  years  Mr.  Pell  h^ld  important  posts  in  con- 
nection with  the  Australasian  and  China  telegraphs  m  Java  and 
Sin>rap3re.  To  the  latter  place  he  was  transferred  in  the  year  1;S74 
totake  up  the  post  of  general  manager  of  the  Eastern  Extension 
Australasia  and  China  Telegraph  Co.,  Ltd.  Whilst  residing  at 
Singapore,  he  established  the  first  Telephone  Exchange  m  the  East, 
which  wals  afterwards  purchased  by  the  Oriental  Telephone  Co. 
In  1882  Mr.  Pell  finally  left  the  East;  he  joined  Messrs.  Johnson 
and  Phillips  in  1883,  and  brought  out  the  famous  Brookie-Pell 
arc  lamp,  which  afterwards  became  the  property  of  a  limited  com- 
pany with  himself  as  managing  director.  Mr.  Pell  retired  from 
active  life  in  the  electrical  world  in  the  year  1898.  ^  He  was  one  of 
the  oldest  members  of  the  Institution  of  Electrical  Engineers,  a 
Fellow  of  the  Imperial  Institute  and  a  member  of  the  London 
Chamber  of  Commerce.  ,       ,  .  ,  i        r,  t^v,,,. 

We  deeply  regret  to  read  of  the  death,  which  occurred  on  Octobai 
UHh  at  Streatham,  after  a  long  illness,  of  Me.  Yaughan  Pendred, 
M  I  Mech.E.,  ^:o.,  at  the  age  of  76  years.  The  deceased  gentleman 
was  for  42  years  editor  of  our  contemporary,  the  Enr/uifcr 

We  regret  to  record  that  the  death  occurred  recently  of  Ub.  i.  U. 
Low  hon.  sec.  of  the  Rontgen  Society,  who,  accordmg  to  the 
Ti'«A-  had  occupied  the  post  of  medical  officer  to  the  X-ray  depart- 
ment'at  the  London  Medical  Graduates'  College  and  Polytechnic, 
and  at  King's  College  Hospital. 


CITY    NOTES. 


Dick,  Rerr  &  Co.,  Ltd. 


The  annual  meeting  was  held  on  Tuesday   at  the  Cannon  Street 
Hotel,  E.C.,  Mr.  Claud  T.  Cayley  presiding. 

The  Chairman,  before  moving  the  adoption  of  the  report  (.see 
Elec.  Rev.,  page  .588),  explained  that  the  reason  the  meetmg  was 
being  held  later  than  usual,  was  that  durmg  the  last  two  or  three 
Tears  the  business  of   the  company   had   so  changed  that  it  was 
impossible  for  them  to  get  the  accounts  from  Australia,  Japan,  ix., 
in  time  for  the  accountants  to  get  the  books  made  up  earlier.     He 
expected  that  in  the  future  the  meetings  would  always   be  held 
about  the  end  of  October,  instead  of  in  September  as  previously. 
Proceeding  to  propose  the  adoption   of  the  report,  the  ehairman 
said  it  would  be  seen  that  the  company  had  had  a  poor  year,  indeed 
the  poorest  year  since  the  foundation  of  the  business.     Last  year 
the  directors  indulged  in  an  extremely  moderate  forecast,  say mg 
that  should  their  hopes  be  fulfilled  the  prospects  of  a  satisfactory 
result  were  encouraging.     The  prospects  were  encouraging  at  that 
time.and  the  non-fulfilment  of  their  hopes  was  due  partly  to  the  tact 
that  some  of  the  contracts  which  had  been  completed  during  the 
pa-'t  year  had  Yielded  a  less  profit  than  was  anticipated,  and  partly 
to 'delays  which  took  place  in  the  commencement  of   new  con- 
tracts which  at  that  time  seemed  imminent.     The  contracts  entered 
into  during  the  last  five  years  had  been  taken  in  the  face  of  great 
competition,  and,  as  much  of  the  company's  work  was  necessarily 
accepted  a  long  time  before  it  could  be  executed,  a  considerable 
number  of  contracts  finished  last  year  were  in  fact  taken  when 
such  competition  was  at  its  keenest.     In  the  immediate  past  the 
railway  and  coal  strikes  affected   more  particularly  their   ma,nu- 
facturing  business  at  Preston,  because,  whilst  they  were  themselves 
well  provided  with  stocks  of   coal,  they  were  greatly  hindered  m 
the  execution  of  their  orders,  in  fact,  had  to  stop  work  at  one  time 
because  of  the  impossibUity  of  getting  in  their  raw  materials,  and 
also    of    making    delivery   of    their    manufactured   goods.      ihe 
net     result       in      this      department      was      that      with      the 
works'    order    book     at     the     maximum,    their    net    production 
during      the      12      months      under      review      was,     with      the 
exception  of  one  year,  the  minimum  since  they  entered  that  field 
ten  years  ago.     The  same  remarks  with  respect  to  strikes  applied  to 
the  contracting   department,   with   the   addition  that  it  was  also 
seriously  aftected    by  the  dock  strike,  because  of  the  impossibility 
of  getting  that  raw  material  which  was  of  all  importance,  namely, 
cement     The  contracts  they  had  in  hand  for  this  year  they  hoped 
would  be  remunerative.      The  order  book  was  healthy,  the  Preston 
works  bein-'  fuller  than  it  had  ever  been  of  that  class  of  nianu- 
facture   best  suited  to   it,  and  the  very  greatest  care  was  being 
taken   by   the   directors  and  management  to  take  no  orders  that 
would  not  show  at  least  a  moderate  profit.    Turning  to  the  balance- 
sheet,  it  would  be  seen  the  company's  works  were  full,  the  stock  ol 
materials  and   work  in  progress  there  having,  during  the   year, 
risen  from  £99,621  to  £142,383-over  40  per  cent.     With  regard  to 
the  other  figures  in  the  balance-sheet,  the  capital   expenditure  bad 
been  increased  by  £20,156.      This  was  after  writing  off  for  depre- 
ciation on  the  same  scale  as  usual,  and  represented  extensions   at 
Preston  works  principally  in  connection  with  the  completion  of  the 
lamp  works,  which  was  now  producing  for  the  market.  The  debtors 
andcontractsweresomewhatless  than  last  year,  but  thesefigureswere 
fluctuating  ones,  which  constantly  varied  within  considerable  limits. 
The  sundry  investments  remained  at  practically  the  same  figure. 


and  the  cash  in  hand  was  EOJnewhftt  reduced,  owing  to  the  greater 
amount   of  work  in  progress.     In  conclusion,  he  m'^ht  say  that 
whilst  the  directors  were  disapp  dnted  m  the  re-ult  of  the  year  s 
trading    they  were  convinced  that  there  were  many  grounds  for 
hope  that  the  result  revealed  by  the  profit  and  loss  account  was  one 
such  as  onlv  came  occasionally  within  the  experience  of  any  trading 
concern,  and  to  that  concern  in  particular.     There  never  was   a 
time  in  its  history  when  its  organisation  was  more  complete  or 
when  its  reputation  to  produce  the  best  article  stood  higher.     Ihey 
had  an  experienced  and  excellent  staff,  and  a  management  devoted 
heart  and  soul  to  the  best  interests  of  the  company.    They  might 
sav  he  had  not  promised  them  much  for  the  future,  but  he  would 
p/omise  them  one  thing-that  if  they  later  on  m  the  meetmg  re- 
elected him  as  a  director,  he  would  spare  no  work  on  his  part  (and 
he  knew  he  had  the  support  of  all  his  co-dire=tors)  in  endeavouring 
to  bring  about  a  better  state  of  things  ,n  the  near  future.     They 
would  have  noticed  from  the  report  that  they  had  lost  two  directors 
during  the  past  year,  Mr.  John  Kerr,  the  late  chairman^  and  Mr 
George   Richardson,  who,    as  stated,   retired  from   the  board   for 
private  reasons.      He   regretted  it  had  l^''^^"  thought  by   one  or 
two   that  this   might  have  been  m    connection  with    the    poor 
result  of    the  profit   and  loss  account  for  the  ye.ar  under  reviev^-. 
He    begged    to    assure    the    sharehoHers    that    their    late    col- 
leagues   were    not     men    who    would    retire     from    the    com- 
p.nv   for  anv  such  reasons,   Init,   on   the   contrary,   would   most 
likely  have  stood  by  their  co-directors,  had  they  had  an  idea  at  the 
time  they  retired  that  the  results  would  be  so  unsatisfactory      It 
was  with  very  great  satisfaction  he  was  able  to  announce  that  Mr. 
John  Sampson  had  accepted  a  seat  on  the  board. 
Mr  R.  H.  Prestwich  seconded  the  motion. 
Mr  J  B  CoNCANON  said  he  thought  it  was  due  to  the  chairman 
that  on'behalf  of  the  shareholders,  he  (the  speaker)  should  express 
his  deep  sympathy  with  the  board,  as  well  as  with  themselves,  for 
the  unToward  inddent  of  their  having  been  obliged  to  pass  the 
ordinary  dividend  this  year.     He  would  like  to  point  out  to  those 
shareholders  who  were,  perhaps,  not  so  conversant  with  kindred 
companies  as  he  (Mr.  Concanon)  was,  that  he  did  not  th'^k  there 
was  one  of  such  concerns  that  had  paid  ?.d'"^«f  °";\.°'^fV ^^ 
shares  for  years,  and  that  was  the  first  time  that  Dick  Kerr  .V  Co 
had  had  to  pass  the  ordinary  dividend.     That  he  thought,_m  itself 
was  a  remarkable   testimony  to  the  aomirable   inanner  in  which 
the  company  had  been  managed  in  the  past.     'iVith  regard  to  the 
appointment  of  Mr.  Sampson,  he  regarded  it  as  a  ^'^tmct  acquisihon 
for  the  company  to  have  such  a  man  on  the  board.      He  was  a  man 
of  the  very  highest  position  in  the  commercial  world  and  he  was  a 
man  of  very  independent  and  very  strong  views.      T  hey  might  rest 
satisfied   that  nothing  would   be  left  undone   on  tlie  part  of  the 
^harman  and  the  board   to  get  the  company  back  -to  a  more 
nrosoerous  state.      Their  chairman  had  been  connected  with  the 
Smpany  for   many   years,   and   although    h  s    (Mr    Concanon  s) 
pe^sonaf  interest  was  not  very  large  as  an  ordinary  shareholder  he 
had  always  taken  a  deep  interest   m  the  company  from  its  very 
start       He  could  claim  to  have  been  the  first  man  to  give  an  elec 
tricai  contract  to  the  company  when  it  started  on  ite  new  career 
10   years  ago,  and  it  had  prospered  ever   since  untd  this  uiifor- 
tunate  year,  when,  as  they  knew,  the  circumstances  were  entirely 
exceptional.     He  was  aware  that  the  reason  kindred  companies  had 
not  paid  any  ordinary  dividends  for  some  time  was  not  so  much 
want  of  orders  as  the  taking  of  business  that  was  not  profitable    He 
applauded  the  remark  of  the  chairman  t^^^V' ''''%^'w.'fhm,Xt 
not  to  take  any  business  that  did  not  show  a  fair  profit.  He  thought 
it  was  a  great  pity  that  those  companies  who  were  competing  with 
herS  couW  not  see  their  way  to  come  to  some  sensible  businessUke 
understanding   with  one  another  not  to   cut  prices,   for   he  was 
Sed  thatif  some  such  arrangement  could  ^e  come  to,  it  would 
be  to  the  advantage  of  all  concerned.     He  ""t'-^.^d  |^at   ohejjiad 
investments  in  the  balance-sheet  representing  about  « 1  "/"O- f.""^ 
would  be  pleased  to  know  if  there  was  any   serious  depreciation 

"Tt^Hi'lRMAN,  after  thanking  Mr.  Concanon  for  the  compli- 
mentary nature  of  his  remarks,  said  that,  as  to  the  mvestments, 
they  were  all  added  together,  and  they  were  put  m  the  balance- 
sheet  Tt  what  they  considered  to  be  their  true  value,  acting  on  the 
advice  of  their  accountants. 

The  report  was  then  adopted.  •,   ,  ,      -hi     n  n  PiUo 

On  the  motion  of  Mr.  Prestwich,  seconded  by  Mr.  D.  C.  Ellis, 
the  chairman  was  re-elected  a  director,  and  the  appointment  of  Mr. 
John  Sampson  to  a  seat  on  the  board  was  confirmed. 

The  meeting  closed  with  a  vote  of  thanks  to  the  chairman,  h,s 
colleagues,  the  staff,  kc. 


Oriental  Telepbone  and  Electric    Co.,   Ltd.— The 

directors  have  declared  the  following  interim  dividends  :--3  per 
cent  on  the  6  per  cent,  cumulative  preference  shares  for  the  current 
year  less  income-tax,  and  3  per  cent,  on  the  ordinary  shares,  free 
of  ikcome-tax.  The  warrants  will  be  posted  on  31st  mst.  The 
share  transfer  books  will  be  closed  from  17  th  to  30th  mst. 

iQdo-Emopean   Telegraph  Co..  Ltd.-The  directors 

have  declared  an  interim  dividend  for  the  half-year  ended^  June 
30th  last  at  the  rate  of  5  per  cent,  per  annum,  free  of  income-tax 
payable  on  and  after  November  Ut.  The  transfer  books  wiU  be 
closed  from  18th  to  the  Slst  inst.,  inclusive. 

Provincial    Cineniatograpli    Theatres,    ^td'T-Jl^^^, 

directors  have  recently  declared  a  first  interim  dividend  of  5  per 
cent. 
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New  General  Traction  Co.,  Ltd. 


The  directois'  report  for  the  16  montlisondefl  July  'Mat,  1012,  etatcs 
that  the  pcheme  of  reorirftiiiention  of  the  compftny's  share  capital 
as  paspcd  by  tlie  fhareholdcrc,  received  the  approval  of  the  Court  on 
.Inly  23rd  Inst,  and  for  the  jiurpose  of  brinnini;  the  accounts  into 
line  with  such  sehtme  they  have  Ijcen  brought  up  to  .luly  Slst.  The 
revenue  received  and  accrued  from  thr  various  fuli-companies 
amounted  to  £:i7,ri21  for  the  period  under  review,  apainst  £22,657 
in  the  previous  year.  The  peneral  expenses,  includinp  directors' 
fees  and  litral  cimrprps,  amounted  to  £2,r>r>G  for  the  l(i  month?,  as 
apainst  £2.117  in  1910.11.  The  accounts  for  the  period  thow  a 
profit  of  £15.170.  The  directors  recommend  that  this  sum  should 
be  appropriated  as  follows  :  £10,480  to  the  payment  of  a  4  per  cent, 
dividend,  and  that  the  balance  of  £4.C'J0  be  carriid  fomard.  The 
dividend  received  from  the  Coventry  Klectric  Tramways  Co.  for 
the  year  ended  December  .Slst,  lilll,  was  inrrcased  to  ;ij  per  cent. 
The  Coventry  Corporation  has  duly  carricU  out  the  purchaFe  of  the 
Coventry  tramways  in  accordance  with  the  terms  of  the  arbitration, 
of  which  particulars  have  already  been  sent  to  the  shareholders. 
The  accounts  of  the  Norwich  syplem  show  that  there  was  ' 
an  increase  in  the  traffics  for  the  year,  and  a  decrease  in  the 
expenses.  A  dividend  of  2  per  cent,  was  received  from  that  com- 
pany for  the  year  ended  .Tune  30th,  IIMI,  as  apainst  1 1  per  cent,  for 
Ihe'previous  year.  The  Douplns Southern  Electric  Tramways,  Ltd., 
paid  7  per  cent,  on  its  preference  shares  and  i\  per  rent,  on  its 
ordinary  shares.  The  income  from  the  I'hilndelphia  undertakinjr 
for  the  IC.  months  amounted  to  £20,147.  The  directors'  reports  and 
accounts  of  the  Coventry,  the  Norwich,  and  the  Douplas  Southern 
Tramway  Companies  respectively  are  annexed  to  the  report.  The 
dirictors  have  appointed  Mr.  Charles  Pakeman  to  a  seat  on  the 
board. 

The  annual  meetinpr  is  to  be  held  on  October  Slst. 

In  respect  of  the  reorganisation  of  the  share  capital,  the  new- 
share  certificates  will  be  ready  to  be  exchanped  against  the  old  pre- 
ference and  ordinary  share  certificates  on  and  after  October  2Srd. 


Parsons   Marine    Steam   Turbine    Co.,    Ltd.— The 

report  states  that  up  to  .Tune  30th  the  total  horse-power  of  marine 
turbines  of  the  Parsons  type  completed  or  under  construction, 
amounts  to  8,500.000  n  P.— an  increase  during  the  year  of  about 
2,100,(i00  II. P.— of  which  total  nearly  7,20o,000  II. r.  is  employed  for 
propulsion  of  warships  and  1,300,000  in  the  mercantile  marine  and 
yachts.  The  directors  recommend  a  final  dividend  of  fi  per  cent., 
making  10  per  cent,  for  the  year,  absorbing  £21,12.S,  also  a  bonus 
of  2J  per  cent.,  absorliing  £5,282,  leaving  i;lK,810  to  be  carried 
forward. 


Prospectus.— 7V/C  7?(w  Autamatir  Tiinjil  Cv.,  Lid. 
— In  our  issue  of  May  24th  last,  we  referred  to  a  pros|>ectu8  offering 
19,000  shares  of  £1  each  for  subscription  at  par.  Apparently 
there  was  then  an  insufficient  resijonsc,  for  we  have  now  received 
a  second  prospectus  stating  that  the  list  was  to  be  open  from 
October  10th  to  15th,  for  an  issue  of  21,000— thus  giving  the 
public  a  larger  opportunity.  The  vendor  of  the  patents  has 
modified  his  terms,  for  he  is  now  content  to  take  only  £2,000  in 
cash  (as  compared  with  £4,000  l)efore),  and  £14,000  in  fully-paid 
shares  (as  compared  with  £16,000  before).  It  is  ttill  proposed  to 
acquire  and  develop  the  patents,  and  estimates  of  the  manufacturing 
cost  have  still  been  prepared  and  carefully  considi  red.  Making 
their  calculations  of  exptnditure  accordingly,  and  having  regard 
to  inquiries  received,  the  directors  are  ''of  opinion  "  that  there  will 
be  *"  satisfactory  dividends."  We  do  not  now  find  any  reference  to 
the  factory  building  near  London  that  was  under  consideration 
last  May,  and  Mr.  Rose  is  only  mentioned  as  technical  adviser  (not 
now  as  manager  of  the  factory)  at  a  salary  of  £400  per  annum, 
the  engagement  being  terminable  after  the  first  year  at  three  months' 
notice.  The  company  has  been  formed  to  acquire  and  develop  the 
patent  rights  of  what,  as  our  readers  know,  is  an  excellent 
invention,  but  it  is  not  clear  what  this  word  "develop  "  means, 
for  there  is  no  reference  to  any  agreements  as  to  manufacture, 
though  it  is  stated  that  after  paying  for  the  patents,  the  proceeds 
of  the  issue  will  be  devoted  to  "  providing  working  capital  for 
exploiting  the  invention."  Our  readers  will  not  require  us  now  to 
restate  our  criticisms  of  May  last. 

issociatcd  Fire  Alarms,  ltd. — The  first  report  of  the 

directors  states  that  the  accounts  for  the  year  ended  June  30th, 
1912,  show  a  small  profit  of  £112.  after  providing  for  depreciation. 
A  considerable  portion  of  the  period  was  occupied  in  the  reorganisa- 
tion of  the  two  businesses  as  a  combined  concern.  The  directors' 
expectations  of  economic  working  and  reduced  expenditure  conse- 
quent upon  the  amalgamation  of  the  businesses  of  the  Pearson  Fire 
Alarm,  Ltd..  and  May-Oatway  Fire  Appliances.  Ltd.,  have  been 
fully  realised ;  competition  has  been  reduced  and  a  substantial 
saving  effected  in  working  and  other  expenses,  the  full  benefit  of 
which  will  not  be  experienced  until  next  year.  Owing  to  pressure 
of  other  business,  Jlr.  H.  Cuthbert  Hall,  one  of  the  original 
directors,  has  resigned  his  feat  on  the  board.  In  the  interests  of 
economy  the  seat  is  not  to  be  filled  at  present. 

Ferranti,  Ltd.-— The  directors   report  that  for  the  year 

ended  June  30th,  1912,  the  profit  on  trading  was  £51,759,  and,  after 
crediting  discounts,  interest  and  transfer  fees,  and  deducting  general 
estnblishment  charges,  repairs  and  renewals,  legal  expenses,  bad 
debts,  and  dirfctors'  and  trustees'  fees,  there  remains  a  balance  of 
£24,333,  which  has  been  applied  as  follows  : — Interest  on  prior  lien 
debentures,  £805  ;  interest  on  first  mortgage  debenture  stock, 
£6,000;  interest  on  bank  and  temporary  loans,  .£1,400;  deprecia- 
tion reserve  account,  £10,000  =  £17,205,  leaving  a  balance  of 
£7,128.  The  amount  at  credit  at  June  30th,  1911,  was  £6,327, 
making  £12,456.  The  directors  recommend  that  this  amount 
should  be  carried  forward  to  the  current  year.  The  results  for  the 
year  again  show  an  improvement  over  those  for  the  previous  year. 
Owing  to  the  expansion  of  the  company's  business  arrangements 
are  about  to  be  made  to  issue  £60,000  6  per  cent,  five-year  notes. 
The  proceeds,  after  repayment  of  the  prior  lien  debentures,  will  be 
available  for  working  capital. 

The  annual  meeting  is  to  be  held  at  Basildon  House,  Moorgate 
Street,  E.G.,  on  Thursday,  October  24th. 


Brisbane  Electric  Tramways  Investment  Co.,  Ltd.— 

The  directors  have  declared  an  interim  dividend  at  the  rate  of 
8  per  cent,  per  .innum  (4s.  per  share)  on  the  ordinary  shares  for  the 
half-year  ended  June  30th. 

Honte  Video  TelejiLone,  Ltd. — 'J'he  directors  report 

that  for  the  year  ended  July  31st  lost,  after  providing  for  all 
charges  in  Monte  Video  and  London,  the  net  profit  for  the  period 
was£2.5,120.  as  against  £22,145  for  the  previous  year.  The  interim 
dividends  paid  on  May  Ist  last  absorbed  the  sum  of  £4,343,  leaving 
a  balance  of  £20,777,  plus  £4.381  brought  forward,  making  an 
available  balance  of  £25,158.  After  applying  £15,000  to  depre- 
ciation of  the  company's  property  and  plant,  and  transferring 
£1,600  to  reserve  fund,  bringing  that  account  up  to  £60,000,  the 
directors  recommend  the  payment  of  final  dividends  of  2i  per  cent, 
upon  the  preference  shares  and  3  per  cent,  xipon  the  ordinary  shares, 
making  for  the  year  5  per  cent,  on  the  preference  and  6  per  cent, 
on  the  ordinary  shares,  leaving  a  balance  of  £4,315  to  be  carried 
forward.  The  number  of  new  subscribers  during:  the  year  has  again 
shown  a  moderate  increase. 

Cape  Electric  Tramways,  Ltd.— The  directors  report 

that  for  the  year  ended  June  30th,  1912,  there  was  a  profit  of 
£77,5.<6,  and  after  providing  for  debenture  interest,  redemption  of 
debentures,  and  taking  into  account  the  balance  brought  forward 
from  last  year,  there  is  a  net  credit  balance  of  £36,6<i2.  From  this 
sum  the  reserve  fund  has  been  credited  with  £8,000,  leaving 
£28,602.  The  operations  show  a  further  satisfactory  increase  in 
earnings  on  the  figures  of  the  previous  year  in  both  Cape  Town  and 
Port  Elizabeth,  and  the  consequent  increase  of  profit  enables  the 
directors  to  recommend  the  payment  of  a  dividend  of  5  per  cent., 
free  of  income-tax,  on  the  ordinary  shares.  This  will  absorb 
£24,561,  and  the  balance  of  £4,101  is  to  be  carried  forward. 
During  the  year  the  tramways  carried  in  Cape  Town  13,73.3,656 
passengers,  the  receipts  being  £135,369,  as  against  13,318,110 
passengers,  with  receipts  of  £131,702.  for  the  year  1910-11.  In 
Port  Elizabeth  3,747,913  passengers  were  carried,  the  receipts  being 
£39.822,  as  against  3,363,099  passengers,  with  receipts  of  £35,6.32, 
for  the  year  1910-11. 


STOCKS    AND    SHARES. 


Tne^daf  Evening. 

The  full  force  of  the  war  slump  came  in  the  Stock  Exchange  last 
Friday  and  Saturday.  Originally  started  by  the  Balkans  crisis,  the 
financial  position  of  the  Bourses  grew  graver  every  hour,  until  in 
Berlinand  Paris  there  wassomething  very  like  panic,  stocks  andshares 
being  flung  overtward  regardle.»s  of  anything  else  save  the  neces- 
sity of  selling  them,  and  for  what  they  would  realise.  The  certainty 
of  an  early  rise  in  the  Bank  of  England  rate  operated  as  an  added 
cause  of  flatness,  and  not  until  Monday  in  this  week  was  there  any 
attempt  made  to  rally  prices.  By  then,  however,  the  worst  part  of 
the  slump  had  spent  itself,  and  the  bargain-hunters  made  their 
presence  felt  as  they  went  about  picking  up  cheap  stock  in  this 
market  and  the  other.  Substantial  recoveries  occurred  all  round 
the  Stock  Exchange,  where  members  again  began  to  smile  and  to 
talk  of  cheerful  things.  _  - 

So  far  as  the  Electrical  departments  are  concerned,  the  main 
alterations  have  occurred  in  the  Home  Railway  section  ;  while 
some  of  the  Latin-Canadians  show  heavy  falls.  There  has  not 
been  much  selling,  however,  of  other  electrical  stocks  and  shares, 
and  it  may  be  said  that,  up  to  now,  the  latter  have  escaped  lightly 
enough  from  the  demoralisation  that  has  been  felt  in  wide  circles. 
Possibly  the  lowest  quotations  have  not  been  plumbed  even  yet,  for 
it  is  the  invariable  Stock  Exchange  rule  that  the  lower  prices  go, 
the  further  will  the  fall  be  continued  until  powerful  support  cornes 
to  the  rescue  :  just  as  the  converse  of  the  proposition  is  true,  viz., 
that  the  higher  quotations  rise,  the  more  they  wiU  mount,  until 
some  accident  puts  the  extinguisher  on  them  and  sends  them  down 
again. 

Looking  first  at  the  Home  Railway  movements,  the  most  marked 
is  that  of  a  5  point  drop  in  Metropolitans,  though  this  does  not  by 
any  means  indicate  the  lowest  quotation  reached.  On  Saturday 
morning  stock  chnnged  hands  at  51,  from  which  there  was  a  share 
rebound  on  the  next  business  day  to  64  bid.  It  is  argued  that  at 
anything  like  the  latter  price— some  14  points  below  the  best 
recently  recorded— there  is  plenty  of  scope  for  improvement,  seeing 
it  is  practically  certain  that  big  interests  are  endeavouring  to 
obtain  control  of  the' company.  Districts,  from  41,  fell  away  to 
37,  and  the  subsequent  recovery  has  taken  them  up  to  381,  leaving 
a  fall  of  2  on  the  week.  The  liquidation  shook  Central  Londons, 
the  Ordinary  stock  at  74  and  the  Deferred  at  72  being  4  and  5 
points  down  respectively.     East  Londons  tumbled  to  8  before  any 
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recovery  set  in,  and  the  only  stock  in  the  market  to  show  any 
resistance  to  the  prevaUiner  depression  has  been  City  and  South 
London,  which  at  34  retains  its  previous  advance,  report  being  very 
insistent  as  to  the  company  being-  taken  over  before  long  by  one  of 
its  bifrger  brethren,  of  which  the  Midland  is  rumour's  chief 
favourite. 

London  United  Tramways  Preference  are  lOs.  lower,  and  the  Deben- 
ture stock  fell  1.  Metropolitan  Electric  Trams  went  back  to  23s.  9d., 
ex  dividend,  and  the  rumours  which  have  recently  been  linking  these 
two  companies  are  decidedly  subdued  now.  The  Underground 
Electric  Railway  issues  went  down  with  the  rest,  the  Income  Bonds 
at  88,  showing  a  drop  of  3  points.  British  Electric  Tractions  gave 
way  to  a  small  extent.  The  slump,  however,  has  not  affected  prior 
charge  stocks,  with  the  exception  of  Metropolitan  Tramways  i\  per 
cent.  Debenture,  which  is  1 J  down. 

The  Latin-Canadian  group,  as  already  mentioned,  suffered  con- 
siderably in  the  general  depression.  Chief  amongst  the  falls  are 
those  of  17  points  in  Sao  Paulo  Trams  and  12  points  in  Kio  Trams. 
The  market  is  dealing  now  in  certificates  of  deposit  for  both  these 
Companies,  but  business  in  them  has  shrunk  appreciably  in  conse- 
quence of  the  slump. 

Montreal  Light  and  Power  shares  went  back  12,  and  Canadian 
Generals  lost  a\  of  their  7-point  rise  of  last  week.  The  Mexican 
group  gave  way  all  round,  Mexico  Trams  losing  10  and  Mexican 
Light  and  Power  li.  British  Columbia  Electric  stocks  suffered 
severely,  following  upon  their  falls  of  a  week  ago.  The  satisfactory 
report  from  the  Cape  Electric  Trams  sufficed  to  Taise  the  price  a 
small  fraction. 

Amongst  other  traction  issues,  Anglo-Argentine  Debentures 
weakened  on  the  issue  of  the  new  stock.  The  underwriters  of  the 
latter  expected  to  take  up  about  0.")  per  cent,  of  their  obligations. 
In  the  case  of  the  Sao  Paulo  Electric  '>  per  cent.  Debenture  stock, 
which  came  out  last  week,  the  public  took  22  per  cent.,  and  the 
underwriters  were  therefore  left  with  7S  per  cent.,  upon  which  the 
quotation  fell  to  2  discount ;  the  stock  looks  cheap  at  this  price, 
the  yield  working  out  to  -6  5  7s.  6d.  on  the  money.  Victoria  Falls 
Preference  weakened  to  18s.  9d.,  but  the  company's  oj  per  cent. 
Debenture  scrip  keeps  very  steady  at  i):>h.  Para  Electric  Railways 
fell  |.     Calcutta  Trams  at  62  w  dividend  are  firm. 

In  the  list  of  English  Electricity  Supply  and  Power  descriptions, 
the  principal  alteration  is  a  fall  of  £2  in  City  of  London  Ordinary, 
this,  of  course,  being  brought  about  by  realisations  on  the  part  of 
the  "  bulls,"  a  small  speculative  account  still  existing  in  the  shares. 
Beyond  this,  the  changes  are  insignificant.  Brompton  Ordinary 
and  Preference  enjoyed  the  distinction  of  being  i  up  in  each  case  ; 
and,  even  in  the  panicky  markets  at  the  end  of  last  week,  electric 
shares  were  exceptionally  firm.  Various  rumours  and  reports  as  to 
something  that  is  going  to  happen  to  make  the  market  better  con- 
tinue to  circulate  ;  but  in  this  connection  we  need  only  repeat  our 
previous  warning  that  too  much  importance  must  not  be  attached 
to  statements  which  carry  no  official  authority  and  which  are  in  all 
probability  premature. 

The  Telegraph  market  is  steady,  except  in  the  few  issues  where 
anything  like  a  "  bull  "  account  has  been  buiit  up.  West  India 
and  Panama  shares  dropped  !,  but  the  First  Preference  rose  J  to 
lOf.  Great  Northern  Telegraphs  went  back  los.,  and  the  Anglo- 
American  Telegraph  Deferred  fell  f.  There  was  a  sharp  spurt  in 
Kational  Telephone  Deferred  the  other  day  to  162  ;  and  though 
much  of  the  rise  was  lost,  an  improvement  of  two  points  remains. 
The  debate  in  the  House  of  Commons  on  the  Marconi  contract 
has  been  studied  with  keen  interest  by  the  Stock  Exchange  :  and 
the  price  of  the  shares,  after  touching  JJ,  rallied  to  nearly  5. 
Monte  Video  Telephones  gained  g'j  on  the  issue  of  a  satisfactory 
report. 

The  feature  in  the  Manufacturing  market  is  the  dnlness  of 
Castner-Kellner  shares,  which  have  fallen  ■f'V.  although  the  Deben- 
ture stock  is  2  points  higher.  British  'R'estinghouse  Preference 
fell  s,  but  Babcock  &  Wilcox  are  really  ^'.t  up,  allowing  for  the 
dividend  taken  off  last  week.  Dick,  Kerr  Preference,  also  ex 
dividend,  have  given  way.  Edison  ct  Swan  4  per  cent.  Debenture 
put  on  a  point.  There  are  proposals  in  the  air  for  a  reorganisation 
of  the  company's  capital  account.  The  Brush  Electrical  Company 
has  been  sending  round  allotment  letters  of  a  new  6  per  cent.  Par- 
ticipating Debenture  stock  to  its  shareholders,  some  of  whom 
evidently  think  that  this  form  of  issue  implies  a  bonus,  for  the 
market  has  been  besieged  with  inquiries  as  to  what  premium  there 
is  on  the  stock.  It  seems  a  pity  that  this  method  should  have  been 
adopted  ;  and  to  those  who  are  conversant  with  the  condition  of 
the  market  in  the  company's  stocks  and  shares,  it  is  scarcely 
necessary  to  say  that  there  is  no  premium  on  the  new  issue. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Aberdeen     ..        .. 

Ayr 

BirmiDgbam  Corp. 
Blackburn   .. 
Blackpool  Corp.    . . 
Blackpool-Fleetw'd 
Bournemouth 
Bradford      . . 
Brighton 
Bristol 


Fort- 
night 
ended. 


Auckland  Electric  Tramways,  Co..  Ltd. — The  directors 

report  (according  to  an  abstract  in  the  rimcO  that  the  total  revenue 
for  the  year  ended  .lune  30th  amounted  to  £232,351.  After  pro- 
viding for  all  expenses  chargeable  to  revenue,  including  £17,322 
for  debenture  and  other  interest,  the  rental  and  percentage  of  profits 
payable  to  the  Auckland  City  Council  amounting  to  £5,2,5;i,  and 
setting  aside  £20,000  to  the  renewals  and  depreciating  account, 
there  is  a  surplus  of  £ol,ii09,  plus  £7,147  brought  forward,  making 
£58,7,56.  After  placing  £18.238  to  reserve,  making  it  £.85,000,  the 
directors  recommend  a  further  dividend  on  the  ordinary  shares  at 
the  rate  of  lid.  per  share,  tax  free,  for  the  h.nlf-year  ended  June 
30th.  making  a  total  dividend  of  Is.  6d.  per  share  for  the  year, 
leaving  £8  268  to  be  carried  forward.  It  is  proposed  to  increase 
the  capital  to  £500,000  by  the  creation  of  50,000  new  preference 
shares  of  £  1  each. 

Bank  Rate. — The  Bank  Rate  was  yesterday  raised  from 
4  per  cent,  to  5  per  cent. 


Brit.  Eleo.  Trac.  Co. 
Airdria      . . 
Barnsley  . . 
Barrow 
Devonport 
Gateshead 
Gravesend 
Greenock. . 
Eidderminster  ,, 
ILeamington 
Merthyr  . . 
Metropolitan 
Middleton 
Mid.Joint  Com'tee 
Oldham— Ashton 
Peterborough     . . 
Potteries  . . 
Hothesay  . . 
Bouthport 
8.  Metropolitan.. 
Swansea   . . 
Tynemouth 
Weston-B-Mare  . . 
IWorcester 
Wrexham 
Yorks.  Wool.  Dist 
Miscellaneooa    . . 


Burnley 
Borton-on-Trent  .. 

Bury 

Cardiff 

Chatham  and  Dist. 

Cork 

Croydon 

Darlington  ,. 

Darwen 

Dover 

Dublin 

East  Ham    . . 

Exetet 

Glasgow 

Hastings 

Hull 

Ilkeston 
Ipswich 
Kilmarncok.. 
Lancashire  United 
Leeds 

Leicester     . . 
Leith 
Liverpool    . . 

tL.C.O 

London  United     . . 
Lowestoft    . . 
Manchester 
Newcastle   ,. 
Newport 
Oldham 
Pontypridd  .. 
Portsmoatb , , 
Preston 

Rotherham  . .        ., 
BaUord 
Sheffield      .. 
Bootbampton 
SoDthend-on-Bea  . 
Boalh  Shields 
Tyneslde 

Wallasey     ..        . 
Walthamstow       • 
West  Ham.. 
Wolverhampton  , 


Cen.  London  Rly.. . 
City  i.  B.  Lon,  Bly. 
DubllQ-Luoan  Rly. 
G.N.  and  City  Rly. 
L'pool  Overh'd  Rly. 
Llandudno-Coli  Bay 
Lond.  Eleo.  Ry,  Co. 
Mersey  Railway  .. 
Metropolitan  Rly... 
Met.  DiBtriol  Rly... 
Anglo- Argentina  . , 
fiAuckland  . . 
Bombay  (B.E.T.)  .. 
fiBrlsbEine  . . 
Brit.  Oolombla  Bly. 
Caloatta 

Cape  Eleotrlo  T.Ld. 
(Kalgoorlle.W.A... 
SLisbon 
Madras 
^Montevideo 
Perth  (W.A.) 


Receipts  for      No. 

the  of  I    Total  to  date, 

fortnight. 


32,'  6S 
a.369 
2,'!90 
1,323 
8,f39 
11,074 
13  i  1,977 
11  I  14,693 


■f  2,140 


Sept.  PC 
Sept. 
Oct.  11 


f« 


+  63,063 


30,726 

9,122 

2  6,819 

34,823 

f 8,287  ;+  5,473 
22,153  I—  642 
56,041  :■(-   1,726 

162,179  i—  l,7t8 
f  1,837  1—  1,061 

285,8^6  1 1 22,959 


11,961 
7,139 
15,501 
21,693 
41,690 
8,439 
32,649 
4,915 
7,660 
8,052 
353,364 
13,522 
130,970 
24,499 
5,574 
75,945 
10,120 
12,326 
34,313 
46,253 
10.344 
6,£32 
12,010 
4,620 
43,3>6 
9,891 


7,786  — 
37,200 
66,831 
34,415 
19,902 
49,934 

6,328 


Route 
miles 
open. 


39,144 
1,9  9 
6,663 


2,816 
15,767 
6,321 
1,333 
24,277 
82,487 
11.693 
380 
34,092 
8,920 
1,4*3 
4,072 


9.916 
18.947 
2,504 
1,418 


2,087 
1,312 

5206 
2,082 


497 
88,400 
4  349 
E4  718 
26,640 
107,091 
18.602 
6,340 
22,700 


9,127 


+  2,601 
-1-8,(69 
-t  2,384 


7.232 
89,595 
30,096 


3,109 

18,391 

3,602 

55,339 

220.319 

104,5i>7 

16,310 

478,110 

1,124,835 

260,211 

329 

473  044 

122.988 

19  215 

68,071 

11,054 

22,790 
20,264 
137,940 
192,659 
35,993 
25.100 
18  178 
7,413 
32,417 
21,514 
71,119 
28,E46 


290 
+  20,511 
— f9,095 
13,475 
—  20 
+  16,302 
+  1,492 


+  1,007 
+  1.346 
+  3,057 
+  7,215 
-  64 
+  2,4:6 


1,201 
3,311 

—  122 

—  61 
+  1,952 

655 
+  6,696 
+  3,382 
+  6,866 
+  16,129 
+  80,900 
+  8,506 
+  6,706 

—  3,566 


29,942 
317,813 
76,323 


+  3,291 
+  44  299 
-  10,8f6 


>  Compared  with  the  corresponding  period  of  1911, 
t  InolDdes  horse,  steam  and  other  receipts. 


t  One  week  only, 
§  One  moDlb, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


EireiLISH    ELECTEICITY    SUPPLY    AND   POWER   COMPANIES. 


BonrDemouth  A  Poole,  Ord.     .. 

Do.    41%Pret 

Do.     Second  6  %  Pret. 
Do.    4i  %  Dob.  Btook  . . 
Brompton  &  KonHinRtnn,  Ord... 

Do.     7%  Cum.  Prot 

Central    Eleotrlo   Buppljr,  4  %) 

Gimr.  Dob. ; 

Chftrlni?  CroBB,  West  Knd  &  City 

Do.    IJ  %  Cum.  Pre( 

Do.     "  City     Undcrtsklng ' 
4i  %  Cum.  Prer, 
Do.         Do.  4%  Deb... 

CholBOa,  Ord 

Do.    4i  %  Deb 

City  of  London,  Ord.      .. 
Do.    8  %  Cum.  Prof.   . . 

Do.    6%  Deb 

Do.    4*  %  Booood  Dob. 
County  of  London,  Ord. . . 

Do.    6%  Pre! 

Do.    4t  %  Deb 

Do,    4)  %  Second  Deb. 
EdmoDdBon's,  Ord. 
Do.    6  %  Cum.  Pret.    . . 
Do,    4i  %  FIrBt  More.  Deb,  . 

Folkestone 

Do.    6%  Cum.  Pref.    .. 
Do.    4i%  First  Deb.  .. 
Hove 


Kensington  ft  Knlghlsbrldge,  Ord 

Do.    4  %  Dob 

Rent  Elco.  Power,  4*  %  Deb.  .. 

London  Electric,  Ord 

Do.    6%  Prot 

Do.    4  %  First  Mori.  Deb.    . . 

Metropolitan         

Do.    4»  %  Cnm.  Pret 

Do,    4l  %  First  Mort.  Deb.  . . 

Do.    84  %  Mort.  Deb 

Midland  Electric  Corporation  \ 

H  %  First  Mort.  Deb.  f 

Nawoastlc-on-Tyne  6  %  Pre!., ) 

Hon. Cum. ) 

North  Metropolitan  Power  Bap- 1 

ply,  6  %  MortgaRes  (Red.)  I 

Netting    Hill,   6  %  Non-Cum.  I 

Pref.  f 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    Si  %  Dob 

Smithnefd  Markets,  Ord. 

Sooth  London,  Ord 

Do.    6  %  Firbi  Mort.  Deb.    ..  i 
South  Metropolitan,  7  %  Pref... 
Do.    4i  %  First  Deb.  Stock  . . 

Urban,  Ord 

Do.    6  %  Cum.  Pref.   . . 
Do.    4i  %  First  Mort.  Deb 
WestminBtor,  Ord, 
Do.    4i  %  Cum.  Pret. . . 


Stock 

4 

6 

4 

5 

4 

Stock 

4 

Stock 

» 

100 

*i 

6 

s 

100 

6 

10 

6 

6 

T} 

6 

10 

6 

7 

100 

^ 

6 

a 

4 

6    ! 

100 

R    ' 

1 

1    1 

100 

H 

Closing 
Qaolations 
Oct.  ISth, 


% 

■i 

■■■ 

100 

*ll 

*i 

6 

10 

ot 

S 

H 

*i 

7*—  8 
90"—  93 
78  —  83 

4^  4 
90  —  93 
39-    41 

*i-  4 

99  —109 
66  —  B8 

m-  9»i 

*i-    ii 

101  —101 

10  —  11 

6  —    6i 

es  —  E8 

11-  1} 

3  —  8J 
98  —101 

li-  11 
96  —  99 

4—  Bi 
B4S—  88* 

§3-  ?i 


Rise  Present 
+  or     Yield 
Fall       P.O. 


e  9  9 
a  lu  8 

6  14    8 


8  19    7 
4  10    6 


6  14  a 

4  19  0 

6  13  0 

4  11  0 


COLONIAL   AND   FOBEieN   ELECTBICITT   SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  Ist  Mort.  Bdp, 
Canadian  Qen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Eleo.Lt.andP.ofCoohabamba, ) 

6  %  Bonds  i 

Eleo.  Supply  Victoria,  6  %  lat  I 

Mort.  Dob. ) 

Eleo.  Dot.  Ontario,  6   %   1st  I 

Mort.  Bonds ) 

Ealgoorlle  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pret 

Eaministlquia  Power,  6%  G.  Bs, 

Madras,  Ord.  

Melbourne,  6  %  iBt  Mort.  Deb. 
Mexican  El.  Lt.,  5  %  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    5  %  Ist  Mort.  Gold  Bds. 


6 

« 

B 

S 

B* 

6 

100 

6 

6 

$100 

7 

7 

«100 

1 

7 
R 

7 

100 

5 

6 

100 

6 

8 

100 

6 

6 

$600 

6 

6 

lo;- 

Nil 

1 

6 

« 

$600 

6 

6 

5 

Nil 

100 

S 

6 

R 

6 

»100 

4 

41 

$100 

7 

7 

6 

6 

H-    B5 

6    4    4 

Ti-  -li 

-J 

6    8    0 

t^£t' 

4  16    5 

^t 

6    4    9 

115  —119 

6  17    8 

118  —133 

B  14    9 

5-    1 

3    0    0 

91-97 

—1 

6    8    1 

98-94 

6    7    8 

83  —  E6 

+  2 

6  16    B 

95),-  97J 

5    9    7 

,£,/'« 

Nil 

8  14    6 
4  14     4 

li-     3 

103  -106 

4  16    3 

87-  89 

6  13    4 

86  -  90  xd 

-B 

4    9    0 

103  — If  0  xd 

—1 

6  13    1 

94  -96 

-4 

6    4    2 

Monterey  Rly.  Light  &  Power, 

6  %  iBt  Mort.  Deb. 

Montreal,  Lt.,  H.  and  Power  ., 

Northern,  Lt.,  Power  and  Coal,  I 

6  %  1st  Mort.  Bonds  / 

River  Plato,  Ord 

Do.    6  %  Non-Cum.  Pref.     . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  4)  %  \ 

Ist  Mort.  Deb.  I 

Bhawinigan  Water,  Capital 

Do.    e  %  Con.  Ist  Mort.  Bonds 

Do.    4*  %  Per.  Deb 

Toronto  Power,  4)  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
iBt  Mort.  Deb.  I 
Victoria  Falls  Power,  Pret. 
West  Kootcnay  Power  and  Lt.,  I 
1st  Mort.  6  %  Qoid  J 


1 

100 

6 

6 

(100 

8 

9t 

t600 

6 

r,n 

Stock 

10 

Do. 

6 

6 

Do. 

6 

6    : 

100 

H 

44 

SlOO 

6 

6 

«600 

6 

6 

Stock 
Do. 

n 

n 

100 

6 

6 

1 

lljd. 

178d. 

100 

6 

6 

86-88 

—  1 

2.S2  —237 

—12 

39  —  42 

240  — 2S0 

109  —114 

102  —104 

E8  —ICO 

UO  —144      • 

-8 

107  —109 

—  k 

1034— 10.54. 

Xi—  93jxd 

-i 

94-97 

ss-  a 

-A 

ICS  —105 

6  13    g 
3  16    4 


4  16  3 

4  10  0 

8    9  6 

4  11  9 

4    6  4 

4  11  5 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portuguese    Tel.,  5  %  1 
Mort.  Deb.  f 

Ohlll  Telephone 

Commercial  Cable,  Stlg.4%Deb, 
Cnba  Telegraph 

Do.     10%  Pref 

Direct  Bpamsb  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India   Cable,  4J  %1 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    34%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Bast  and   8.    Africa  Tel.   4  %1 
Mt.  Db.  Mauritius  Bub.  I 
Qlobe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.     4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7%Cum.  Partio.  Pref. 


10 

4 

stock 

6 

R 

(100 

R 

B+ 

SIOOO 

4 

4 

1  Btock 

H 

H 

Do. 

H 

B 

Do. 

80/. 

100 

5 

6 

6 

7 

8 

Stock 

4 

4 

10 

B 

10 

10 

10 

6 

4 

4t 

6 

10 

10 

10 

6 

4 

100 

44 

44 

Stock 

7 

7+ 

Do. 

34 

84 

Do. 

4 

4 

10 

7 

7t 

Stock 

4 

4 

96 

4 

4 

10 

6 

fit 

10 

B 

6 

10 

IK 

18 

t    36 

•tioo 

13 

6 

6+ 

tioo 

1 

4 
20 

4 

1 

17 

71-    7J 

5    8    3 

96-  98 

6    3    0 

146  -148 

—1 

6    8    1 

934-  964 

4    3    9 

67  —  f9  xd 

4    7    0 

llU-112Jxd 

—  4 

6     6    8 

26  —  26i 

—  i 

6  14    3 

102  —104 

4  16    3 

7g-    75 

4    8  11 

824—  84 

4  14     8 

94—  10 
164—  17 

6  14    8 
6  14     3 

8—    3s 

6  14     4 

64-    7 

7    2  10 

n-  n 

6    7    0 

98  —100 

4  10    0 

129  -132  xd 

5    6    1 

77  —  I'J  xd 

4    «     1 

995—1014 

3  IS  10 

13  —  134 

6     3     S 

99  —101 

3  19    3 

98  —101 

3  19    3 

11  —  114 

5     4     4 

m-  i3i 

4  10    7 

28  —  29 

— a 

6     4    3 

67  —  69 

6    3    5 

86  —  89 

-1 

6  13     4 

C9  —  73 

+  14 

6     9    7 

11=  i^ 

—A 

4     1     1 

-i 

3  17     8 

Monte  Video  Telephone,  Ord. . . 

Do.    6  %  Pre! 

National  Telephone  Def. 

New  York  Telep.,  44% Gen.  Bnds. 

Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paoiflo  and  European  Tel.,  4  %  I 
I  Guar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  % ) 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America   . . 

Do.     4  %  Debs.,  1  to  1,6001 

guar,  by  Braz.  Bub.  'Tel.  j 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  3nd  Pref. 

Do.    6%Deba 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

I 

6 

6 

Stook 

« 

100 
1 

^ 

44 

1 

« 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

TO 

lot 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

s 

6 

6 

34 

•■a 

100 

4 

4 

10 

24 

10 

B 

B 

10 

6 

B 

100 

6 

6 

10 

7 

7t 

Stock 

4 

4 

SIOOO 

44 

44 

—  4  ;  4    8    8 


+  i     B    a    1 


•  Unless  olherwiae  stated,  all  shares  are  fully  paid,  a  Paid  in  deferred  interest  warrants,  t  Interim  Dividend.  J  3s.  in  Funded  Dividend  Certs. 


Con^txavaed    «»;a     xme^<;    x>£a^e. 
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SHARE    LIST    OF    ELECTRICAL    COMT ANTES— I' ..^uinved.) 

ELECTRIC   RAILWAYS    AND   TRAMWAYS.— HOME. 


NAMB, 


Bath  TmnB,  Fret.  Otd 

Do,    6%Pref 

Do.    4i  %  Deb 

Brit.  Elec.  Trac,  6  %  Pref,     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cam.Pr'f. 

Do.  7%  Non-Cum.  Pr'f. 

Do.  6%Perp.  Deb.      .. 

Do.  45  %  Snd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4%Deb 

City  &  South  London,  Ord, 
6%  Pref.,  1891    .. 


Do, 
Do. 
Do. 


Do. 


1901    .. 
1903    . . 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.  . . 

London  Elec.  Railw'ys,  4  %  Deb. 

London  United  Trams,  6  %  Pref, 

Do,    4%  Deb 


Closing 
Quotations 

Oct.  15th. 


Rise  I  Present 
+  or  Yield 
I  Fall   P.O. 


7J  —  75 
84  —  f6 
71  —  73 
ICO  —102 
421-  43J 
107"— 1C9 
105  —107 
105  —107 
104  —106 
I  —101 


12 


13 


11-  2k 


69  —  74 


95  —  97 

4|-  5i 
72  —  76 


4  13  0 

2  14  10 

3  18  5 

3  3  2 

4  11  9 
4  18  6 
4  13  6 
4  14  4 

3  19  3 

4  12  4 
Nil 

8  0  0 


Metropolitan  Railway  Conaol. . . 

Do.    Surplus  Lands    . . 

Do,    8J%Deb 

Do,    SJ  %  Pref 

Do,    8i  %  Con.  Pref 

Metropolitan  District  Ord. 

Do,    6%  Deb 

Do,    4%  Deb 

Do,    4  %  Prior  Lien    . . 

Do.    4i%  First  Pref 

Do.    3i  %Gtd 

Metropolitan  Elec.  Trams,  Ord* 

Do.    Det 

Do.    6%  Pref 

Do,    4J%Deb 

Do,    6  %  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4J  %  Deb 

South  Metro.  Trams,  6  %  Fief.i 

Do.    4%  Deb ; 

Underground     Elec.    Railways 

Do.    "A" 

Do.    4J%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord.i 

Do,    6%  Pref 

Do,    4J%Deb 
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94  —  96 
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88  —  91 
75—77 


97i— lOOj 


87  —  90 

it*-   53 

70  —  76 
3|-    4 

a-  14 
99  —101 

87  —  83 
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Anglo-Arg.  Trams,  1st  Pref. 

Do.    and  Pref 

Do.    4  %  Deb 

Do,    41%  Deb 

Do,    6%  Deb 

Auckland  Trams,  6  %  Deb, 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    4i  %Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ozdt 

Do.    6%  Pref 

Do.    4i%Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do,    Pref.  Ord 

Do.    6%  Pref 

Do,    44  %  1st  Mort.  Deb.      .. 

Do.    44  %  Vancouver  Deb.    , . 

Do.    4|%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

Oape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  .. 

Do,    6%ADeb 

Do,    6%BDeb 
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fi 

6 
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6 

3 

4i-  H 

5    7    4 

4B-  B?^ 

5    3    6 

934—  95 

4    4    3 

99  —101 

—1 

4    9    1 

99  —101 

-1 

4  19    0 

103S  -106J 

4  14    9 

llj—  12 

5    0    0 

973-  994 

+  *l 

4  10    6 

98  —100 

5    0    0 

71-    7| 

5    3    3 

5*-  si 

4  13    0 

1004-103J 

4    7    0 

141  -146 

-^ 

5    9    7 

112  -116 

-^h 

5    8    5 

104  -107 

-1 

4  13    6 

994-1024 

4    7  10 

103  —106 

4    6    0 

101  -103 

4    2    6 

6i-    6ixd 

5    6    8 

4}S-    Bft 

4  16    5 

99-102 

4    8    3 

§i —    IS 

+  ^ 

64—  si 

4    6  11 

99  -102 

4  18    0 

95  —  99 

6    10 

99  -103 

4  17    1 
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Nil 

86  —  91 

6  10    0 

35  —  43 

La  Plata  Eleo.Trms,  Ord. 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref.    ..        ...      .. 

Do.    5  %  Deb.    . .        . .' 
Madras  Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    6%lBtDeb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    6  %  1st.  Deb 

Rangoon  EI.  Tr.  &  Sup.,  Pref.  . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams     . . 
-  Do.    1st  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P,     . . 

Do.    6%  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4)  %  Deb, 
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93  —  97 
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92  —  95        i 
1004—1024 
115  — H8xd  ; 
96  —  98 
99  —101        1 
74  -    7g      I 

5-       54  ; 

1004—1024         ; 

IS-   11     I 

99  —102        I 
6     ;       6i—    6|       I 
44  1     97  —  99 
5t  I  146  —151         I 
6     !  100  —102        1 
954—  974       1 
258  —268 
102  —104 
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MASUFACTURDfG   COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  &  Wilcox 

Do.    Pref.  

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  lit  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb. 
British  Westinghouse,  Pref.    .  - 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref.  

Brtish,  7  %  Pref 

Do.    5  %  Prior  Lien  Deb.     , , 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
CaUender's  Cable 

Do.    Fref 

Do.    Deb 

Clastner-Eellner 

Do.    Deb 


8    0    0 

7    7    8 

+A 

4  2  10 

3  16  10 

6  '4  a 

5  IS    8 

6  5    0 

4  It    1 
4    6    7 
4  13    9 

-h 

NU 
6    7    0 

5  17    8 
Nil 
NU 
Nil 

6  6    0 
8    3    8 

11    5    0 
6  16    4 
4  17    7 
4    8    8 

-A 

5    6    8 

+2 

Cromptan&C}o 

Do.    Deb 

Dick,  Kerr 

Do,    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pre! 

Do.    Deb 

India-Rubber,  G.  &  T.    . . 

Do.     Pref 

Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


24  :  31  j 
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97  —100 
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74—  8 
92  —  94 
10  —  11 
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12J—  13 
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34  —  36 
98  —100 

i-    i 

i-    1 

68-60 


'  UnlesB  otbezwise  stated,  all  shares  are  fully  paid,     i  Interim  dlvidena. 
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RECENT   DEVELOPMENTS  IN  WIRELESS 

TELEGRAPHY:  WITH   SPECIAL  REFERENCE 

TO    SHIP   INSTALLATIONS. 


Tub  followincr  notes  deal  with  the  more  importnnt  views  and  Btate- 
mentii  presented  by  Director  H.  Bredow,  in  a  communication  of  excep- 
tional interest  and  value,  to  the  \'.\\2  ./n/ii-l'in/i  drr  Srhiffliaiitrch- 
iiikfr  (l,:irl!srhiift.  It  ia  hardly  necessary  to  state  that  the  author 
is  very  strongly  biased  in  favour  of  the  Telefunken  syi-tem  of  radio- 
telegraphy,  and,  indeed,  it  would  lie  neither  wise  nor  just  to  repro- 
duce ill  r'ltriixi)  some  of  the  sections  of  the  original  dealing  with 
ireneral  matters  of  policy  and  claims.  The  technical  features  of  the 
article  present  so  much  valuable  matter— which  is,  moreover,  not 
affected  by  the  omissions  made  for  the  above  reason— that  no 
further  justification  need  be  sought  for  the  present  abstract. 

Recent  devolonment  in  the  Cerman  radiotelegraphic  field  has 
been  very  rapid,  and  the  Telefunken  Co  now  claims  to  have  a  greater 
number  of  stations  in  operation  than  are  worked  on  the  Marconi 
system.  During  the  year  I'Jll,  L'.".2  ship,  (id  land  and  72  portable 
stations  (total.  »'.»0)  were  installed  on  the  tuned-spark  system, 
whereas,  during  the  10  years  ending  11110,  only  1,300  stations  had 
been  equipped  on  any  system.  Among  the  chief  of  the  advan- 
tages attached  to  the  tuned-spark  system  of  working  may  be 
mentioned  longer  trains  of  purer  waves,  freedom  from  interference 
by  "  foreign  '  or  "  accidental ''  signals,  greater  range  per  kilowatt 
of  radiated  power  and  i/n-ntli/  incrnisfil  fiiei-i/ij  I'tlii-trncii. 

Whereas  the  old  Telefunken.  Marconi  and  Ponlsen  systems 
enabled  the  radiation  of  1  .")-~25  per  cent,  of  the  energy  fed  into  the 
primary  transmitting  circuit,  the  new  Telefunken  system  claims  a 
radiation  etBoiency  varying,  according  to  circumstances  detailed 
below,  from  50—80  per  cent.     Fig.  1    shows  that,   as  a  result  of 


for  this  reason,  as  well  as  for  obvious  practical  reasons,  compromise 
becomes  necessary).  By  varying  the  wave  length  the  effect  of 
absorption  can,  within  limits,  be  overcome.' 

Fig.  2  illustrati'B  the  extraordinary  difference  between  the  night 
and  day  transmission  ranges  under  conditions  otherwise  identical. 
Telegrams  were  despatched  every  morning  and  afternoon  from 
Nauen,  using  a  200-m.  wave  and  constant  radiated  energy  through- 
nut,  to  a  steamer  leaving  Haml)urg.  Until  the  steamer  reached 
Brest,  the  land  intervening  between  it  and  Nauen  was  fiat ;  sub- 
scquently,  mountains  had  also  to  be  traversed  and  the  rate  of 
decrease  of  the  received  energy  suddenly  increased  as  a  result 
of  the  additional  absorption  now  experienced  en  mule.  It  is 
remarkable,  however,  how  very  much  more  prononnced  the 
effect  of  the  mountains  was  by  day  than  by  night.  Fig.  3 
shows  precisely  the  same  phenomena  in  a  slightly  different 
manner.  The  upper  curve  shows  the  relative  strength  of 
messages  received  from  Barcelona  at  various  hours  (the  distance 
being  500  km.,  partly  over  high  mountains,  and  the  trans- 
mitting conditions  Iniing  constant  I.  The  depressions  in  the  curve  at 
dusk  and  dawn  are  very  striking.  The  difference  between  curves 
(1)  and  (2)  is  attributable  to  the  different  aerials  and  transmitting 
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this  increased  efficiency.  ;t5  KW.  now  suffices  for  communication 
over  2,400  km ,  as  against  1,000  km.  with  the  older  systems. 
All  the  Telefunken  stations  are  rated  by  the  amount  of 
power  riidiated  from  the  aerial  (which  amount  is  guaranteed  in 
each  case).  Although  this  is  the  most  rational  rating  system, 
stations  working  on  other  systems  are  generally  rated  by  the 
power  iniiut  required — a  distinction  which  it  is  the  more  important 
to  remember  in  view  of  the  great  difference  in  efficiency  between 
the  equipments  (10-80  per  cent.).* 

In  choosing  between  two  rival  equipments,  the  one  with  the 
higher  aerial  efficiency  should  be  selected,  even  though  the  price 
and  the  power  input  and  nominal  range  be  the  same  in  the  two 
oases.  The  higher  radiation  efficiency  permits  a  higher  margin  of 
safety,  and  the  loose  coupling  with  which  it  is  possible  to  work  in 
the  tuned  spark  system  enables  the  obliteration  of  "atmos- 
pherics," while  the  pure  tone  of  the  telephone  note  is  easily 
selected  from  "  foreign  "  signals  which  it  may  be  impossible  to 
eliminate. 

Range  of  Working. — There  is  no  theoretical  limit  to  the  dis- 
tance over  which  communication  can  be  established,  but  the 
energy  which  can  be  radiated  from  any  particular  aerial,  and  hence 
the  range  of  transmission  from  the  latter,  is  limited  by  the  capacity 
of  the  antenna'.  The  original  Xaoen  aerial  had  a  capacity  area  of 
31,400  sq.  m.,  and,  with  a  maximum  elevation  of  100  m.,  averaged 
80  m.  above  ground,  yet  its  maximum  atsorption  was  35-40  Kw., 
and,  on  endeavouring  to  increase  this  amount,  excessive  brush  dis- 
charge commenced,  and  ultimately  the  insulation  broke  down.  To 
enable  direct  communication  between  Germany  and  her  Colonies 
wovfld  require  the  erection  of  towers  approximating  to  the 
dimensions  of  the  Eiffel  Tower,  carrying  antenna'  capable  of 
radiating  100  KW.  of  high  frequency  oscillations.  The  "purer" 
the  latter  the  greater  the  effective  range  per  kilowatt  radiated. 
The  wave  form  of  the  radiated  oscillations  is  largely  affected  by  the 
shape  of  the  aerial,  and  for  distances  of  10,000  km.  and  greater 
distances,  the  magnitude  and  design  of  the  aerial  certainly  become 
the  controlling  factor. 

The  wave  length  employed  and  the  absorption  encountered  are 
the  chief  other  influences  affecting  the  range  of  communication. 
The  absorption  varies  with  the  nature,  and  state  of  the  earth's 
surface  and  of  the  atmosphere,  and  is  especially  increased  by  sun- 
light. The  effective  range  may  be  two  or  three  times  as  great  by 
night  as  by  day.  For  every  distance,  time,  direction  and  circum- 
stance of  transmission,  there  is  a  "best"  wavelength  which  should 
be  determined  by  trial  and  adopted  as  standard  (as  far,  of  course, 
as  is  practicable — the  "  best "  wave  length  is  continually  varying  and 

*  For  a  discussion  involving  identical  principles,  but  in  con- 
nection with  lamp  ratings,  see  Electrical  Review,  Vol.  LXVI, 
page  76. 
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.Madrid  from  Barcelona;  •  -  •  -  Barcelona  from  Madrid 

—  .  —  •  Barcelona  Irom  Ceuta  (Morocco). 

FlO.  3. 

energy  at  the  two  stations.  It  should  be  clearly  understood  that 
these  curves  are  relative  rather  than  absolute.  The  personal 
equation  in  this  matter  is  of  such  importance  that  it  is  very 
difficult  to  make  absolute  measurements.  A  good  means  of  esti- 
mating the  intensity  of  received  signals,  failing  the  use  of  a  suitable 
thermo-galvanometer,  is  to  connect  a  variable  resistance  in  parallel 
with  the  receiving  telephone  ;  the  value  of  the  resistance  when  the 
signals  just  become  inaudible  forms  a  useful  practical  criterion  of 
the  intensity  of  reception,  detector  delicacy,  and  so  on. 

The  effective  range  of  a  station  being  defined  as  the  greatest 
distance  over  which  commercial  traffic  can  be  safely  conducted,  it 
naturally  follows  that  the  "  range"  of  a  land  station  is  less  with 
regard  to  a  ship  than  with  regard  to  a  land  station  with  an  aerial 
more  nearly  equal  to  its  own.  Land  and  coast  stations  have  usually 
very  large  and  widespread  aerials,  whereas  those  on  shipboard  are 
necessarily  very  limited  in  extent,  and  are  often  adversely  affected 
by  the  surrounding  metal  (steel  mast*.  i;c.).  This  difference  is 
specially  serious  when  the  ship  is  receiving  from  a  station  radiating 
4,000-0,000  m.  waves,  and,  in  spite  of  the  technical  convenience  of 
the  latter  for  radiating  large  quantities  of  energy,:!  shorter  wave 
usually  extends  the  range  of  communication  with  ships. 

Though  the  range  of  transmission  is.  theoretically,  unlimited, 
mechanical  considerations  limit  the  size  of  aerial  structure  which 
can  practically  be  erected.  The  generation  of  oscillating  energy  in 
suitable  form  and  bulk,  offers  no  great  difficulty.  Small  stations 
(with  a  day  range  of,  say,  -"jO  km.)  need  about  100  watts  oscillating 
energy  in  the  aerial  ;  the  largest  stations  at  present  in  operation 
(Xauen  and  the  Clifden-Glace  Bay  stations;)  require  30-40  KW.  each, 
but  the  Telefunken  Co.  has  recently  built  a  100-KW.  spark  sender, 
and  the  A.E.G.  has  built  100-KW.  and  larger  machines  on  the 
Goldschmidt  principle.t  The  Xauen  tower  (the  height  of  which 
was  doubled  last  year — the  tower  then  being  200  m.  high,  and, 
next  to  the  Eiffel  Tower  (300  m.),  the  highest  structure  on  earth), 
can  now  radiate  over  100  KW.  of  high  frequency  oscillations,  the 
power  house  being  equipped  with  two  generators,  each  of  100  KW. 
capacity  and  working  one  on  the  tuned  spark  and  one  on  the  Gold- 
schmidt principle.  The  double  equipment  gives  security  of 
working  and  exceptional  facilities  for  research,  and  the  results 
which  have  already  been  obtained  with  the  Goldschmidt  alternator 
prove  beyond  doul.>t  that  the  future,  in  this  field,  belongs  to  the 
dynamo-electric  high-frequency  generator,  even  for  the  greatest 
power  requirements. 

As  shown  in  fig.  4,  the  extension  of  the  Nauen  aerial  consisted  in 
extending  the  main  tower  100  m.  vertically,  and  in  extending  the 
sweep  of  the  aerial  wires,  which  are  now  strained  out  to  IS  wooden 

*  For  latest  investigations  on  relation  between  distance  and 
strength  of  received  signals  see  Electrical  Review  abstract. 
Vol.  70,  p.  384,  in  the  equations  of  which,  however,  I  repre- 
sents not  the  wave  length  but  the  base  of  Napierian  logarithms. 

t  For  full  particulars  of  the  theory  of  this  generator,  which 
supplies  large  quantities  of  energy  at  a  frequency  suitable  for 
direct  application  in  wireless  circuits,  see  Electrical  Review 
Xovember  24th,  1911,  page  880,  et  seq. 
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towers  30  m.  high,  and  spaced  round  a  circle  of  400  m.  radius.  The 
length  of  the  aerial  radii  has  been  doubled  (and  is  now  200  m.), 
and  the  effective  capacity  area  of  the  network  approximates 
120,000  sq.  m. 

The  extension  of  the  main  tower  is,  in  itself,  an  engineering 
feat,  the  upper  100  m.  being  free  to  rock  on  the  under  part  (but, 
of  course,  under  the  control  of  the  guy  ropesl  The  flexibility  of 
the  structure  is  thus  greatly  enhanced,  and  even  during  its  erection, 
when  but  imperfectly  supported,  the  tower  withstood  several 
severe  storms.*     The  extensions  occupied  about  four   months,  and, 


to  save  time,  the  alterations  to  the  main  foundations  and  foot 
insulation  were  carried  on  simultaneously  with  the  upper  building. 
The  tower  was  lifted  hydraulically  and  supported  by  trestles  for 
some  weeks,  when,  the  tower  being  already  170  m.  high,  it  was 
lowered  on  to  the  newly-completed  foundation?. 

B.rixfini/  and  Prosjxutirr  Stationx. — The  longest  route  over  which 
regular  commercial  radiotelegraphic  traffic  is  at  present  practised  is 
the  3, 100-km.  trans- Atlantic  route  between  Clifden  and  Glace  Bay. 
The  Nauen  station  has  a  greater  range  than  either  of  the  latter, 
but  works  over  no  definite  route  in  conjunction  with  a  sister  station. 
Experiments  conducted  last  year  betH-een  Nauen  and  the  Hamburg- 
American  steamship  Bosnia,  showed  that  the  range  of  the  former 

TABLE  I. — Inteknational  Retuens,  July,  1911. 


Austria-Hungary 
Belgium      ■    ... 
Brazil  ... 

Canada 

Chile    

Denmark 
France ... 
Germany 
Great  Britain  ... 
Greece  ... 
Holland 

Italy     

Japan  

Monaco 
Norway 
Portugal 
Roumania 

Russia 

Sweden 

Spain 

I^ruguay 


Totals  ...       713  673  197 

■  Excluding  torpedo-boats. 

when  using  about  60  per  cent,  of  the  power  required  by  the  Marconi 
trans-Atlantic  stations,  and  when  messages  were  received  by  the 
comparatively  tiny  aerial  of  the  Bosnia,  was  certainly  not  less  than 
.5,000  km.T  by  night  and  1,700  km.  by  day.  Had  the  station 
been  communicating  with  one  having  a  large  aerial  network,  the 
daylight  range  of  communication  would  have  been  very  much 
greater. 

Every  civilised  country  has  now  a  more  or  less  important  net- 
work of  land  radiotelegraphic  stations  in  operation ;  +  no  new 
warship  is  without  a  powerful  installation,  and  it  is  not  too  much 
to  hope  that  in  a  few  years'  time,  every  large  merchant  and 
passenger  vessel  will  have  a  receiving  and  transmitting  equipment, 
and  every  vessel,  however  small,  at  least  an  equipment  suitable  for 
the  reception  of  time  signal  and  stnrm  warnings. 

Every  important  State,  with  the  exception  of  the  U.S.A.  and 
Italy,  has  ratified  the  findings  of  the  Berlin  Radio  Consfress,  and, 
as  a  result,  the  installation  of  coastal  stations  and  the  facilities  for 


Number  of  stations 

Merchant 

Warships. 

vessels. 

Land 

37 

5 

3 

— 

20 

1 

25 

— 

11 

— 

9 

32 

9 

— 

4, 

13 

4 

s 

HO 

38 

18 

98* 

156 

ii; 

220 

2;t6 

40 

13 

3 

— 

IS 

33 

6 

87 

48 

lit 

No  returns 

20   ■ 

6 

— 

1 

— 

13 

5 

4 

5 

2  (Azores) 

5 

— 

5 

1 

No  returns 

2 

17 

27 

— 

2 

*  Sint-e  writing  the  above  the  tower  has  been  completely  de- 
molished (Jlarch,  J  91 2)  as  the  result  of  breakage  of  the  guy  ropes 
holding  the  upper  part  of  the  tower.  A  different  and  even  larger 
design  is  to  be  adopted  in  the  new  tower. 

t  These  trials  were  conducted  with  ordinary  messages  ;  not 
merely  code  signals.  At  5,000  km.  messages  were  received  one 
night,  but  the  next  night  the  ship  being  now  5,600  km.  from 
Nauen,  no  signals  could  be  detected. 

+  It  is  interesting  to  note  the  extraordinary  development  of 
wireless  telegraphy  in  Morocco.  Not  only  is  there  an  elaborate 
network  of  stations  installed,  but  also  these  are  fully  engaged. 
During  1910  the  average  transmission  from  Moroccan  stations 
totalled  40,000  words  per  month,  and  recently  the  corresponding 
figure  has  exceeded  120,000.  This  development  is  the  more  sur- 
prising in  view  of  the  absence  of  built  roads,  bridges,  railways  and 
wire  telegraphs. 


intercommunication  with  shipping  have  developed  very  rapidly. 
Ships  bound  for  the  East  have  no  difficulty  in  communicating  with 
land  stations,  until  the  Red  Sea  is  entered  (see  Table  IV),  but 
thence,  for  a  long  distance,  facilities  are  very  poor,  for  the  Italian 
stations  are  not  peruiitted  unlimited  communication  with  all 
vessels,*  and  the  English  stations  in  this  neighbourhood  and  on 
the  Indian  coast  are  few  in  number,  and  chiefly  reserved  for 
official  use.  The  Dutch  Government  has  been  very  active  in  the 
East,  and,  in  addition  to  the  completed  station  at  Sabang  (N. 
Sumatra),  is  now  erecting  stations  in  Java  and  Borneo.  The 
Philippines  and  the  Chinese  coast  offer  some  facilities  for  radio- 
communication  with  ships,  and  Japan  is  completing  a  very 
important  series  of  coast  stations  on  the  Telefunken  system. 
Important  stations  are  in  operation  at  Melbourne  and  Sydney,  and 
a  number  of  others  will  soon  be  completed  in  Australia. 

There  are  no  stations  for  commercial  traffic,  in  the  true  sense  of 
the  expression,  on  the  coast  of  the  U.S.A.  The  State  stations  are 
reserved  for  military  and  naval  use,  and  the  many  private  stations 
are  permitted  to  communicate  with  whom  they  will,  and  hence 
usually  confine  their  traffic  to  ships  using  their  own  system,  or 
with  whom  special  contracts  have  been  arranged.  To  improve 
these  conditions,  an  important  Telefunken  station  has  been 
erected  in  New  York.    Central  America  is  more  favourably  situated, 

TABLE  II.— Tkaffic  Route  and  Type  op  German  Mercantile 
Vessels  Equipped  with  Wireless  Apparatus. 


Sailing 

Passenger 

Cargo  and 

route. 

Passenger. 

and  cargo. 

various. 

Baltic  and  North  Sea 

4 

8 

15 

North  America 

4 

57 

— 

Central  America    ... 

— 

4 

— 

South  America  (East) 

— 

IS 

— 

South  America  ( West) 

— 

11 

6 

Mediterranean 

— 

— 

4 

East  and  West  Africa 

— 

16 

— 

East  Asia     ... 

— 

9 

— 

Australia     

— 

6 

— 

Miscellaneous 

— 

— 

1 

Totals 


129 


26 


and  on  the  east  coast  alone  of  South  America  there  are  66  coast 
stations,  49  of  which  operate  on  the  Telefunken  system.  Vessels 
approaching  Brazil  from  the  U.S.A.  communicate  with  Para,  and 
those  from  Europe  communicate  chiefly  with  Fernando  Noronha. 

TABLE  III. — Record  Ranges  ;  Telefunken  Ship  Sets. 


Communicating 

Range ; 

Nature  of  intervening 

steamer 

with 

KM, 

land  or  sea. 

Cap  Blanco 

CiH'COi'ado 

2,440 

Open  sea. 

Ditto 

Heligoland 

3.300 

50   %   land  ;  straight 
over  Spain. 

]i.leist... 

Marseilles 

2.490 

Open  sea. 

EUonore 

Voe-r- 

Lnrie       Woer- 

3.700 

75    %    land  ;    via    C. 

mann 

niann    ■ 

Palmas-Teneriffe. 

Lncie    ir 

oei 

mann 

Marseilles 

3.300 

50   %     land  ;    over    W. 
African  mountains. 

Kaiser  M' 

III 

4m  11 

Norddeich 

2,833 

Open  sea. 

Xerkar    . 

Norddeich 

3.234 

Open  sea. 

Few  wireless  facilities  are  available  in  the  South  Seas  and  the 
Pacific  Ocean.t  New  Zealand  is  erecting  modern  stations  and  the 
English  and  German  Governments  areerecting  various  stationson  their 
islands  in  this  area,  but  on  the  western  mainland  coasts  of  South 
and  North  America  there  are  few  stations  conducting  regular  com- 
mercial traffic. 

The  increase  in  the  number  of  mercantile  ship  installations  is 
essentially  dependent  on  the  increase  in  the  number  of  coast  stations 

TABLE  IV. — Communication  to  and  from    '  Kleist  " 


BY  Night. 

Position  of  the 

Intercommunication 

Distance  between 

Khist. 

effected  with 

stations  :  km. 

Off  Cuxhaven 

Algiers 

1,970 

Off  Lisbon 

Marseilles 

1,350 

Between  Almeria 

&  Mellila     N.  Foreland 

1,920 

Off  Algiers 

N.  Foreland 

1,870 

N.  of  Sicily 

Scheveningen 

1,675* 

N.  of  Crete 

Algiers 

1,810 

N.  of  Alexandria 

Marseilles 

2,490 

'  Note  that  this 

•oute  involved  transmission  ac 

loss  the  Alps, 

with  which  they  can  exchange  messages.  A  comparatively  small 
number  of  coast  stations  could  transmit  messages  to  ships  in  all  the 
seas  of  the  world,  but  the  comparatively  small  transmission  range 
which,  at  present,  appears  inevitable  so  far  as  ship  installations  are 

*  It  should  be  remembered  that  this  article  was  written  before 
the  recent  Radio  Conference. 

i  Ihe/fiisccJi rift  fur  ,%-litvar/istromtethmk  il9U,  p.  302)  reports 
wireless  communication  between  San  Francisco  and  the  Japanese 
coastal  station  of  Tschosi  Schimosa — a  distance  of  over  10,000  km. — 
by  retransmission  from  two  steamers  of  the  Pacific  Mail  Co.  acting 
as  intermediate  stations.  The  longest  of  the  sections  traversed  by  a 
single  transmission  was  6,000  km. 
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oonoerno<i,  necesHitnteB  a  much  Inrper  number  of  coast  Btatione  for 
effective  i«/(/-coramunioation.  Shipowners  aH  a  claes  are  con- 
Borvative,  and  thoutrh  there  ia  increaHine  development  in  the 
number  of  ship  equipments  voluntarily  installed,  it  is  probable 
that  Uovernmentftl  decrees  will  soon  compel  the  equipment  of  all 
passenjfer  vessels  of  over  a  certain  size — indeed,  action  in  this 
direction  has  already  been  taken  by  the  U.S.A.,  Austria,  Italy  and 
Ari;entina. 

International  data  concerninif  the  number  of  stations  in  operation 
in  .July,  1911,  may  bo  summarised  as  in  Table  I  (to  the  mercantile 
Bhip  total  of  which  about  1,000  should  already  Ik)  added).  The  1<J3 
stations  now  in  use  or  beintr  installed  in  the  German  mercantile  marine 
may  be  classified  by  traffic  route  and  clas,s  of  ves.Hcl  as  in  Table  II. 
Forty-six  vessels  in  each  of  the  Ilnmburjf-Amcrican  and  Norddeut- 
Boher  lines  were  equipped  with  wireless  apparatus  at  the  date  of 
the  returns.  Iniyil,  German  mercantile  vessels  totalled  127.000 
meBsages  (counting  as  one  meesape  either  a  reception  or  a  trans- 
mission), i.e.,  an  average  of  \(i.i  per  voyage. 

Hitherto,  the  financial  results  of  wireless  telegraph  undertakings 
have  not  been  very  striking,  owing  to  the  enormous  sums  expended 
in  experimental  work  and  in  developing  new  types  of  apparatus.  Nor 
can  high  dividends  be  expected  till  the  best  syBtems  of  working 
have  established  their  superiority  and  themselves  attained  a  certain 
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degree  of  standardisation  of  technics.  Until  then  and  until  the 
present  uncertainties  of  wireless  work  have  been  eliminated,  full 
benefit  cannot  be  derived  from  the  low  capital  cost  of  a  wireless 
station,  as  compared  with  a  cable  route,  and  whatever  may  ulti- 
mately be  the  case,  wireless  telegraphy  now  acts  as  a  supplement 
and  as  a  reserve  to  existing  cable  routes  rather  than  as  a  fierce 
competitor. 

Tij/icK  of  Slalioh. — To  meet  various  classes  of  service  over  dis- 
tances ranging  from  55-.'>00  km.,  or  more,  numerous  types  of 
station  have  been  evolved  and  may  be  grouped  as  follows  : — 

1.  Land  stations  radiating   from  \  to  100  K\v.  from  the  antenna'. 

2.  Sh'p  stations  radiating  from  j^  to  5  K\v.  from  the  antenna- 
and  requiring  more  or  less  skill  in  operation,  according  to  the 
class  of  user  concerned. 

'.\.  Military  stations  for  transport  by  men  or  mules. 

4.  Light  stations  for  use  on  motor-cars, i balloons,  air  ships  and 
aeroplanes,  &c. 

Confining  our  attention  mainly  to  ship  stations,  and  in  particular 
to  those  suitable  for  use  on  merchant  vessels,  it  may  at  once  be 
stated  that  the  chief  distinction  between  war  and  merchant 
vessel  equipments  is  that  the  latter  are  as  simple  and  as  cheap  as 
possible,  and  work  at  one  or  two  international  wave  lengths, 
whereas  in  war  vessels  cheapness  and  simplicity  are  quite  secondary 
to  wide  range,  large  reserve  power,  possibility  of  close  electrical 
and  acoustical  tuning  and  rapid  circuit  changes  to  suit  transmission 
and  reception  over  a  wide  range  of  wave  length. 

A  number  of  illustrations  in  the  original  article  deal  with 
special  types  of  ship  station — viz.,  (1)  a  5-km.  station  operated 
by  accumulators  and  a  trembler  coil,  and  suitable  for'  tugs,  aero- 
planes, and  so  on.  The  accumulators  weigh  5  kg.,  and  the 
remainder  of  the  equipment  about  1  kg.  more.  C2)  The  largest  type  of 
sender  yet  adopted  for  merchant  ships  (see  h,  fig.  6),  absorbing 
5  to  ()  KW.  in  the  primary,  and  radiating  2'5  KW.  (as  against  IJ  KW. 
radiated  by  the  average  mercantile  sets.  In  a  special  type  of  this 
equipment  the  space  occupied  is  reduced  to  a  minimum,  and  vul- 
canite is  substituted  for  wood,  thus  making  the  whole  more  suitable 
for  use  in  the  Tropics.  (3)  The  main  parts  of  a  sender  designed 
for  use  on  small  war  vessels  occupy  only  CiO  x  60  cm.  A  special 
variometer  allows  continuous  variation  of  the  wave  length  up  to 
200,  300  m.,  or  even  higher  values,  and  the  aerial  power  amounts  to 
1  KW.  (t)  For  large  war  vessels  (see  «,  fig.  <>)  5  KW.  aerial  radia- 
tion is  provided.  Five  Leyden  jars,  each  of  10,000-cm.  capacity, 
provide  the  necessary  capacity.  By  the  manipulation  of  only  two 
levers  the  circuits  can  be  adjusted  in  a  few  seconds  to  any  wave 
length  over  a  wide  range. 

Six  KW.  is  about  the  absolute  limitof  power  radiation  possible  from 
ship  antenna^,  imless  the  latter  are  such  as  to  impede  the  navigation 
of  the  vessel.  With  5  KW.  aerial  radiation,  the  vessels  Eleonore 
Woermann  and  Ltii-ie  Wopmiann  have  effected  intercommunication 
over  3,700  km.  across  the  mountainous  part  of  West  Africa  (coast  to 
coast),  and  several  other  notable  performances  of  Telefunken  ship 
sets  are  shown  in  Table  III.  The  average  day  range  of  stations  on 
vessels  of  the  German  mercantile  marine  i.^  about  300  km.  ;  fig.  6 
shows  the  usual  day  range  (over  clear  sea),  of  various  types  of  ship 
sets,  as  a  function  of  the  aerial  height.  Such  stations  can,  of 
course,  receire  messages  from  land  stations  at  a  much  greater  dis- 


tance, and  the  night  ranges  for  every  cla«B  of  work  are  two  or 
three  times  the  corresponding  day  values.  Table  IV  shows  some  of 
the  more  striking  results  secured  by  the  steamer  Alrut  during  her 
first  voyage  equipped  with  wireless  apparatus  ;  rrrri/  nit/hf,  from 
Bremerhaven  to  the  Red  Sea,  the  vessel  could  exchange  meBsages 
with  some  big  land  station,  and  such  intercommunication  was 
often  possible  by  day  as  well.  In  these  trials  the  A'lri.ii  worked  at 
full  aerial  radiation  throughout  (It  kw.),  but,  in  ordinary  practice, 
only  such  radiation  is  employed  as  is  necessary  to  establish  eatis- 
factory  communication  ;  interference  with  other  traffic  is  thus 
reduced  to  a  minimum. 

(  Te  be  conliuve.d.) 


THE    ELECTRICAL    MARKET    IN    SOUTH 
AMERICA. 


A  VERY  favourable  opinion  of  the  prospects  of  the  countries  in 
South  America  as  a  growing  market  for  electrical  manufactures  iB 
entertained  by  Mr.  Ludwig  W.  Schmidt,  who  states (A7cA^n)/<(7( «(.<r/i- 
Xcit.ichrift,  September  2('ith  and  October  4th)  that  one  of  the  most 
conspicuous  characteristics  of  the  economic  development  in  that 
part  of  the  world  in  the  past  10  years  has  been  the  increasing  hs<- 
of  electrical  energy  for  lighting  and  power  purposes.  On  the  on>- 
hand,  coal  is  either  of  rare  occurrence,  or  no  large  deposits  of  real 
importance  have  been  discovered,  while,  on  the  other  hand,  the 
rivers  both  on  the  east  and  the  west  represent  considerable  sources 
of  power  which  are  in  process  of  utilisation.  Most  of  the  Govern- 
ments in  South  America  have  begun  to  convert  the  use  of  the  rivers 
for  power  purposes  into  State  monopolies,  Chile  being  the  latest 
example  of  the  kind.  In  some  cases  the  States  have  sanctioned  the 
establishment  of  generating  stations  in  connection  with  the  rivers, 
but  in  others  the  State  is  the  founder.  The  effect  for  industry 
remains  the  same.  The  State  takes  care  that  the  abstraction  of 
water  does  not  unnecessarily  weaken  the  river,  and  also  that  the 
prices  charged  by  the  central  station  are  reasonable.  Both  the 
States  and  the  cities  are  Isu-ge  consumers  of  power,  which  they 
partly  produce  themselves,  and  partlj-  obtain  from  existing  works. 
At  present  South  America  is  only  at  the  beginning  of  railway 
construction  on  a  large  scale.  In  some  cases  trials  have  been  made 
with  electric  railways,  but  steam  locomotives  have  hitherto  had  to 
perform  the  greater  portion  of  the  work.  The  large  lighting,  tele- 
graph and  telephone  installations  are,  above  all,  of  importance  to 
the  electrical  industry  in  connection  with  the  activity  in  railway 
construction,  which  will  still  be  continued  for  a  long  time,  as  only 
a  small  portion  of  the  continent  is  now  provided  with  railways. 

The  newest  cities  make  a  direct  change  from  the  most  primitive 
methods  of  lighting  to  electrical  illumination  without  first  having 
recourse  to  gas,  whilst  many  towns  almost  come  into  existence  with 
electric  lighting,  seeing  that  as  soon  as  a  town  is  large  enough  to 
possess  its  own  system,  electricity  is  generally  adopted  at  once. 
This  fact  is  best  illustrated  by  the  large  number  of  public  con- 
,  tracts  which  arc  advertised  in  the  official  newspapers  every  year. 
An  excellent  example  of  the  development  of  electricity  for 
lighting  and  power  purposes  exists  at  Buenos  Ayres,  of  which 
details  have  already  appeared  in  this  journal  in  relation  to 
the  activity  there  of  the  German  Transmarine  Electricity 
Co.  The  conditions  are  similar  in  Rio  de  Janeiro,  San  Paulo, 
Monte  Video.  Lima  and  Valparaiso.  It  is  naturally  impossible  to 
generalise  in  connection  with  a  market  of  the  extent  of  that  in 
South  America.  Orders  do  not  flow  uniformly  from  all  quarters. 
Economic  relations  which  are  beyond  the  control  of  industries  play 
a  part  in  the  shaping  of  the  market,  and  their  influence  must  show 
itself  in  a  different  way  in  different  places.  South  America  is  not  as 
yet  an  industrial  continent  in  the  real  meaning  of  the  word,  and 
industries,  although  rapidly  developing,  are  limited  to  certain 
districts  in  the  large  towns,  and  to  those  places  which  are  specially 
suitable  for  carrying  them  on,  as,  for  instance,  the  estuary  of  the 
River  Plate.  The  continent  is  preponderatingly  an  agricultural 
country,  with  plantation  cultivation  in  the  North.  The  breeding 
of  cattle  has  created  a  large  consumer  of  electricity  in  the  form  of 
the  preparation  and  refrigeration  of  meat,  whilst  the  mining 
industry,  which  is  distributed  over  the  whole  continent,  will  also 
become  a  good  customer  when  the  railways  show  the  way  to 
economic  progress  by  the  opening  up  of  new  districts.  Simul- 
taneously with  the  development  of  the  production  of  power,  and 
the  provision  of  new  possibilities  for  utilising  it,  there  is  pro- 
ceeding an  expansion  in  the  imports  of  auxiliary  materials,  the 
production  of  which  for  the  greater  part  has  to  be  left  to  European 
manufacturers.  Germany,  Great  Britain  and  the  United  States 
participate  fairly  uniformly  in  the  market,  although  the  last- 
mentioned  country  has  made  great  progress  in  recent  years. 

The  author,  in  proceeding  to  give  a  comparison  of  the  respective 
positions  occupied  by  Great  Britain,  Germany  and  the  United  States 
in  the  trade  of  South  America,  points  out  that  the  statistics  pub- 
lished by  the  countries  on  the  latter  continent  are  very  incomplete, 
and  that  he  has,  therefore,  been  compelled  to  rely  upon  those  pub- 
lished by  the  three  exporting  nations  in  question,  notwithstanding 
differences  in  classification,  whilst  the  information  has  been  supple- 
mented, where  actual  statistics  are  not  available,  from  the  expe- 
rience of  merchants  domiciled  in  the  country  and  by  the  reports  of 
the  Consulates.  It  is,  therefore,  expressly  stated  that  the  figures 
must  not  be  accepted  as  absolutely  certain.  In  all  cases  the  most 
important  classes  of  goods  have  been  selected  for  comparison,  and 
although  the  figures  consequently  afford  no  correct  idea  of  the  im- 
ports in  general,  they  yet  permit  of  a  contrast  of  the  influence 
exercised  by  the  three  countries  in  the  most  important  goods.  The 
four  Republicsof  Brazil,  Argentina,  Uruguay  and  Paraguay,  which  are 
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the  best  customers  of  the  electrical  industry,  first  receive  considera- 
tion. In.  1910  the  imports  of  machinery  into  Sao  Paulo,  Brazil, 
for  electric  lighting  purposes  amounted  to  the  value  of  2,81;  1.000 
milreis.  as  compared  with  1.585,000  mUreis  in  1909  and  S4i,000 
milreis  in  1906.  The  share  of  the  Cnited  States  in  the  trade  was 
1.501.000  milreis  in  1910,  as  contrasted  with  913.000  mUreis  in 
1909  :  that  of  Germany  was  1,024.000  mUreis  and  4i">2.000  milreis  : 
and  that  of  Great  Britain  was  225,000  milreis  and  14ij,ii00  mUxeis 
in  the  two  years  respectively.  The  exports  from  Germany  to  BrazO 
have  considerably  increased  in  recent  years,  and  have  in  many  cases 
more  than  doubled  as,  for  instance,  in  regard  to  dynamos  and  glow 
lamps.  British  exports  have  not  been  so  fortunate,  and  although 
an  aidvance  has  taken  place  in  the  past  few  years,  it  cannot  be  com- 
pared with  that  of  Germany  or  the  United  States.  The  position  of 
United  States  trade  in  Brazil  in  1911  is  particularly  surprising,  as 
the  former  exported  to  the  latter  almost  as  much  as  the  combined 
exports  of  the  other  two  countries  concerned.  This  predominance 
is  repeated  in  Pern.  Columbia  and  Venezuela,  whilst,  at  the  same 
time,  a  powerful  advance  of  the  United  States  electrical  industry 
in  South  America  in  general  is  noticeable.  The  accompanying  table 
indicates  the  value  of  the  exports  of  the  three  countries  to  Brazil 
in  the  years  mentioned  : — 

TABLE  I.— E.XPOBTS 
Germanj. 

Porcelain  insulators. . . 
Dynamos 
Armatures,  kc. 
Storage  batteries,  &c. 

Cables  

Arc  lamps     ...         

Arc  lamp  covers 
Search  lights 
Glow  lamps  ... 
Telegraphs  and  telephones 
Materials  for  lighting  and   trans- 
mission of  power 
Measuring  apparatus 
Heating  and  cooking  apparatus   ... 
Insulating  tubes,  iVc. 
Various 

Total      

United  States. 
Electrical  apparatus,  telegraphs  and 

telephones 
Machinery     ... 

Total      ...         

Great  Britain. 

Electrical  materials  of  all  kinds  ... 
Telephone  and  telegraph  wires  . . . 
Telephone  and  telegraph  materials 

Electric  lamps         

Storage    atteries  and  cells... 

Machinery     ... 

Various 

Total      


TO  Brazil. 

1908. 

1910. 

£4.100 

£9.100 

20.400 

52.650 

2,600 

5,800 

2.100 

3,900 

22,600 

46,850 

2.300 

1.550 

250 

100 

50 

1,100 

17.000 

50,950 

39,800 

34,550 

18.000 

35,450 

2.150 

.5.100 

100 

150 

200 

fiOO 

50 

— 

£131,700 

.£247,800 

1907. 

1911. 

£165.250 

£442,450 

144,250 

96,800 

£309,500 

£539,250 

1907. 

1911. 

£10.900 

£2,8iiO 

52.900 

96,500 

22.600 

46,100 

1,750 

5,950 

550 

21,750 

58.400 

90,700 

17,600 

13.300 

£164,700 


£277,100 


The  causes  of  the  great  advance  made  by  United  States  electrical 
firms  in  South  America  are  to  be  found  in  a  number  of  circum  - 
stances  which,  in  the  opinion  of  Mr.  Schmidt,  will  doubtless  play 
a  great  part  in  the  business  development  of  the  market  in  the 
future.  For  some  time  past  the  manufacturers  in  the  United 
States  have  been  making  great  endeavours  to  obtain  a  market  in 
South  America.  The  question  is  more  than  that  of  providing  a 
new  outlet  for  exports  :  it  is  one  affecting  the  future  of  the  United 
States  industries.  Canada  has  hitherto  been  a  favourable  channel 
for  the  latter,  but  the  Dominion  is  now  beginning  to  establish  its 
own  industries,  and  has  no  longer  any  room  for  the  surplus  of 
the  United  States,  although  the  fact  does  not  at  present  prevent  an 
increase  in  the  imports  from  that  country.  The  industries  in  the 
United  States  suffer  from  frequent  collapses  in  the  home  market. 
Sudden  and  unforeseen  stagnation  takes  place,  and  business,  which 
a  few  weeks  previously  was  probably  in  the  midst  of  a  period  of 
high  prosperity,  exhibits  all  at  once  indications  of  an  economic 
crisis.  In  order  to  escape  from  the  unfavourable  consequences  of 
such  crises,  the  United  States  manufacturers  need  the  safety  valve 
of  an  export  trade,  which  they  had  found  in  Canada.  But  Canadian 
and  European  competition  in  the  Dominion  has  rendered  business  in 
Canada  much  more  difficult  than  formerly,  and  United  States  firms 
therefore  wish  to  assure  themselves  of  anew  market  outside  Canada, 
this  being  afforded  by  South  America. 

The  principle  having  once  been  recognised,  the  manufacturers  in 
the  United  States  set  to  work  with  their  characteristic  energy  in 
order  to  conquer  the  South  American  market,  and  the  electrical 
firms  have  not  remained  in  the  background  in  this  respect. 
Excellent  commercial  reports  were  the  first  result :  then  the  Consuls 
themselves  became  the  commercial  agents  of  United  States  indus- 
tries by  seeking  to  procure  orders,  in  which  direction  they  have 
been  surprisingly  successful.  In  some  countries  where  the  Consuls 
were  specially  assisted  by  their  representation  or  the  circum- 
stances, they  have  doubled  the  turnover.  Simultaneously  with  this 
industrial  activity  is  the  Pan-American  movement  headed  by  the 
United  States,  which  aims  at  a  combination  of  the  interests  of  the 
South  American  Eepublics  and  the  establishment  of  closer  relations 


between  them  under  the  leadership  of  the  United  States.  It 
scarcely  needs  special  emphasis  that  manufacturers  and  financiers 
in  the  United  States  have  also  availed  themselves  of  this  phase  of 
the  development  of  their  relations.  In  any  case  this  has  done 
much  to  strengthen  the  United  States  in  "the  South  American 
market.  A  further  factor  in  the  situation  is  that  the  preference 
enjoyed  in  Brazil,  Venezuela,  kc,  may  be  attributed  to  a  large 
extent  to  the  possibility  of  more  rapid  delivery  from  the  United 
States,  whose  manufacturers  are  able  to  nndertake  delivery  in  a  fort- 
night, inclading  time  for  correspondence,  as  compared  with  six 
weeks  in  the  case  of  Eoropean  firms,  in  the  event  of  the  goods  being 
ready  for  shipment. 

Although  admitting  the  activity  of  United  States  propaganda  in 
South  America,  llr.  Schmidt  considers  that  it  would  be  a  mistake 
to  speak  of  an  American  (U.S.)  danger  in  regard  to  that  market  as 
affecting  the  German  electrical  industry.  Taking  the  respective 
statistics  of  the  three  countries  in  question,  the  author  states 
that  the  value  of  the  most  important  electrical  goods  exported 
from  Germany  to  BrazO,  Argentina,  Uruguay,  Paraguay,  Columbia, 
Peru.  ChUe.  Bolivia,  and  Venezuela,  amounted  to  £1,262.500  in 
1910.  and  that  an  increase  of  £150.000  took  place  in  the  three 
years  ended  with  1910.  On  the  other  hand,  the  exports  of  the 
United  States  to  the  same  countries  reached  £775.000  in  1911.  and 
they  have  advanced  by  one-third  since  1907.  If  the  value  o€  the 
aggregate  electrical  imports  into  South  America  is  estimated  at 
from  £3,000,000  to  £3,250.000,  the  share  of  Germany  is  two-fifths, 
and  that  of  the  United  States  only  one-fourth.  The  details  in 
respect  of  Argentina  are  set  forth  as  follows  : — 

TABLE  II. — Exports  to  Argentina. 
Germany. 

Porcelain  insulators 

Dynamos 

Armatures,  kc 

Accumulators,  kc.   ...         

Cables  

Arc  lamps 

Arc  lamp  covers       

Searchlights  

Glow  lamps  ... 

Telegraphs  and  telephones 

Materials   for  lighting  and  trans- 
mission of  power 

Measuring  apparatus  

Galvanic  cells  ...  

Cooking  and  heating  appliances    ... 

Insulating  tubes,  kc. 

Various  

Total  

United  States. 

Electrical  apparatus,  telephones  and 

telegraphs 
Electrical  machinery 

Total  

Great  Britain. 

Electrical  goods  of  all  kinds 
Specially  enumerated  goods 

Cables   "         

Telephone  and  telegraph  wires     . . . 

Electrodes     ...         .,.         

Electric  lamps  ,,.         

Searchlights- ••         •••         

Carbons 

Batteries       •■■         ■-•         

Unenumerated 
Machinery     ... 

Total  

The  author  proceeds  to  give  details  in  regard  to  the  exports 
to  other  countries  in  South  America.  In  the  case  of  Uruguay, 
Germany  exported  electrical  goods  of  the  value  of  £102.300  in 
1908.  and  increased  the  total  to  £130,150  in  1910  :  the  United 
States  were  responsible  for  £4.650  in  1907  and  £7,600  in  1911,  whilst 
the  statistics  attributed  to  Great  Britain  represent  £2.050  in  1 907  and 
£65ii  in  1911.  The  figures  for  Paraguay,  Bolivia  and  Venezuela,  of 
which  no  record  is  given  for  Great  Britain,  are  almost  too  insignificant 
to  mention,  beyond  the  fact  that  the  German  exports  to  Bolivia  in 
1910  reached  £5.000.  as  against  il.OOO  in  1908,  and  those  of  the 
United  States  to  Venezuela  amounted  to  £20,600  in  1910.  as  com- 
pared with  .£34.>00  in  1907.  In  the  case  of  Columbia,  the  German 
exports  increased  from£l,4uO  in  1908  to£3,350  in  1910,andthosefrom 
the  United  States  from  £9,590  in  1907  to  .£18,300  in  1911.  but  Great 
Britain  does  not  publish  any  separate  figures  for  this  country.  The 
Chilean  market  absorbed  electrical  goods  from  Germany  of  the 
value  of  £349,200  in  190S,  as  contrasted  with  £166,000  in  1910  : 
£44,300  from  the  United  States  in  1907  as  against«£53.9C0  in  1911  : 
and  £66,200  and  £55,300  from  Great  Britain  in  the  two  years 
respectively.  The  German  exports  to  Peru  in  1908  amounted  to 
£11.200,  as  compared  with  £11.300  in  1910,  but  those  from  the 
United  States  declined  from  £60,400  in  1907  to  £22.300  in  1911, 
and  those  from  Great  Britain  from  £40.700  in  1907  to  £564  in 
1911. 

The  opening  of  the  Panama  Canal  next  year  is  also  discussed  by 
Mr.  Schmidt,  who.  far  from  thinking  that  the  canal  wUl  strengthen 


1908. 

1910. 

£4.800 

£4.000 

76,950 

82,250 

11.100 

15,050 

1.5.100 

270.950 

232,950 

18,300 

10,800 

600 

1,0.50 

10,100 

700 

145,950 

30.500 

27,300 

19,450 

112,100 

85,400 

36.550 

18.300 

3,900 

800 

900 

250 

550 

350 

700 

100 

100 

£508,600 

£729,300 

1907. 

1911 

£52.500 

£72,050 

30,900 

37,350 

£83,400 

£109,400 

1907. 

1911. 

£15,100 

£9,300 

11.300 

29,250 

25,300 

39,500 

39.900 

26,500 

1,400 

1,700 

3,850 

11,200 

4,700 

4,100 

250 

1,100 

9,050 

30,450 

47.000 

45,000 

60.650 

160,100 

£218.500 

£358,200 

Vol.  71.      No.  l.SL'l,  OOTOUKK  !•<,  r.tl2 


riir.  r^LEcTiucvL  KEViiru 


tVM 


foreign  competition  in  the  South  Anicrioan  market,  considers  that 
the  improvement  in  the  means  of  transport  by  the  reduction  in  tlic 
journey  to  the  west  coast  will  place  European  manufacturers  in  a 
more  favourable  relation  to  United  States  rivalry.  After  reterrinp 
to  the  orders  resulting  to  United  States  and  British  firms  from 
the  financial  participation  in  the  construction  of  railvirays  in  South 
America,  the  workiny:'  of  mining  concfssions,  Ice,  the  author 
remarks  that  German  financiers  have  hitherto  only  token  a  limited 
share  in  the  industrial  development  of  that  continent,  and  that  the 
German  electrical  industry  will  conFequeutly  have  to  rely  upon  its 
own  resources  in  South  America.  This  has  already  been  done  with 
yreat  success,  and  most  of  the  larjre  electrical  companies  are 
fnterested  in  the  South  American  business  cither  by  having  direct 
ajrents  or  by  selling  through  other  establishments  of  a  similar 
kind.  In  conclusion,  it  is  submitted  that  business  will  develop 
enormously  in  the  next  few  years,  and  that  South  America  will 
become  one  of  the  most  important  markets  with  which  the  German 
electrical  industry  will  have  to  reckon. 
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J/oir  to  Miinufie  the  Dynamo.    By  A.  K.  IJoi  tiknk.  London  : 

AVhittaker  \  Co.     Price  l)d. 

This    book    is     claimed     to    be    specially    suitable    for 

•'  thoroughly   good  engineers   who find  themselves 

suddenly  called  upon  to  undertake  the  management  of  a 
dynamo."  In  the  preface  the  author  promises  to  make  no 
attempt  at  explaining  theoretical  details  ;  unfortunately,  he 
has  broken  this  promise  to  the  extent  of  making  some  mis- 
leading statements  concerning  the  excitation  of  various 
dynamos. 

The  introductory  paragraphs  do  not  read  very  smoothly, 
and  it  would  certainly  be  better  to  say  that  electromotive 
force  is  induced  in  the  armature  winding  than  that  the 
armature  winding  "generates  a  current."  On  page  11  we 
find  the  extraordinary  statement  that  the  output  of  a 
separately  excited  machine  is  independent  of  any  variations 
which  may  take  place  in  the  outer  circuit.  I'he  action  of  a 
shunt-wound  dynamo,  as  outlined  on  page  i;5,  is  also  very 
misleading  ;  tor  instance,  we  are  told  that  the  insertion  of  a 
large  external  resistance  comjiels  a  larger  quantity  of  current 
to  pass  round  the  field-magnet  coils,  and  this  sets  up 
higher  k.ii.f.  to  overcome  the  excessive  resistance.  The 
following  is  worth  quoting  in  full  : — "  In  the  series  dynamo, 
as  we  have  seen,  if  a  very  low  resistance  be  placed  in  the 
outer  circuit,  so  large  a  current  is  produced  and  carried 
through  the  coils  surrounding  the  field  magnets  and  armature 
that  the  insulation  is  nearly  sure  to  be  burnt  up  :  while  in 
the  case  of  the  shunt  dynamo,  the  lower  the  resistance  in  the 
■outer  circuit  the  less  current  passes  round  the  field-magnet 
coils  ;  and  even  if  the  outer  resistance  be  greatly  increased, 
the  very  great  resistauce  of  the  field-niatrnet  coils  them- 
selves prevents  any  very  great  amount  of  current  passing 
through  them,  so  that  the  shunt  dynamo  is  much  less  sub- 
ject to  injury  from  sudden  variation  in  the  outer  circuit  than 
the  series  dynamo.  Still,  it  is  not  well  to  allow  a  shunt 
dynamo  to  ruu  for  any  considerable  length  of  time  with 
nothing  or  a  very  high  resistance  in  the  outer  circuit,  since, 
under  these  circumstances,  the  field-magnet  coils  would 
slowly  but  surely  heat  up,  hence  by  the  use  of  a  regulating 
resistance  inserted  in  the  field  circuit,  the  magnetising 
current  can  be  regulated,  with  conseijuent  variation  in  the 
output  of  the  dynamo  to  a  limited  extent."  There  are 
various  ways  of  regarding  different  electrical  problems,  but 
this  explanation  does  not  commend  itself  to  us.  The 
explanation  of  the  action  of  a  compound  field  winding  is  also 
totally  incorrect.  Technical  inexactitudes  of  a  less  or  equal 
importance  are  too  frequently  recurrent  to  be  mentioned  in 
detail.  A  popular  hand-liook  need  not  l)e  technically  inac- 
curate, and  the  use  of  technically  loose  or  inaccurate  terms 
merely  increases  the  difficulties  met  by  the  student  when  he 
endeavours  to  pass  from  a  popular  to  a  more  advanced 
treatment  of  his  subject. 

On  page  2 1  we  note  that  "  the  practical  engineer  will  under- 
stand at  once  that  when  in  place  the  armature  must  ride  free 
from  the  pole  pieces  and  not  bump  or  knock  at  any  part " — 
we  hope  so.  On  page  2S,  it  is  recommended  that  incan- 
descent lamps  be  not  switched  off  till  the  dynamo  has  so  far 
slackened  speed  that  the  lamps  no  longer  glow.  "  This  con- 
duces greatly  to  their  long  life." 


The  notes  on  localising  and  remedying  defects  in  the 
dynamc  are  better  than  the  introductory  sections,  but  fre- 
(jueMtly  suffer  from  the  author's  very  unfortunate  (if  no 
worse)  method  of  considering  the  field  action  of  dynamos. 
The  engineer  who  tries  to  measure  the  actual  output  of  a 
dynamo  "  by  means  of  a  voltmeter  or  ammeter  directly  across 
the  terminals  of  the  dynamo  "  (page  4;!)  is  likely  to  receive  a 
surprise. 

Figs.  10  and  1 1  represent  positive  accumulator  plates  by  a 
short  thick  line,  which  is  certainly  contrary  to  general  conven- 
tion. In  one  of  these  diagrams,  a  battery  is  shown  regulated 
from  the  positive  end,  while  in  the  other,  the  regulating  cells 
are  at  the  negative  end  ;  in  the  text  it  is  stated  that  the 
battery  should  always  be  regulated  from  the  positive  end. 
The  best  practice  is,  of  course,  to  regulate  from  the  negative 
end.  On  the  whole,  the  definitions  of  technical  terms 
(pages  5l-(il),  are  good,  but  the  definition  of  a  short  circuit 
as  : — "  A  short  passage,  opened  either  accidentally  or 
intentionally,  along  which  the  current  Ciin  pass  instead  of 
going  along  the  main  circuit,  as  usual  " — might  certainly 
be  much  improved.  <  )n  the  whole,  we  fear  that  the  book 
is  likely  to  lead  to  many  theoretical  and  practical  misappre- 
hensions in  the  minds  of  those  who  read  it. — K.  E.  X. 


Electricity.  By  GiSUERT  Xai'p.  London  :  Home  Univer- 
sity Library.  Williams  &  Norgate.  Price  Is.  net. 
There  has  always  existed  among  scientifi(>  men  a  strong 
feeling  against  "  Popular  Science,"  and  even  the  appearance 
of  such  men  as  l''araday  and  Tyndall  as  popular  lecturers 
failed  to  change  the  general  attitude.  But  the  scientists' 
dictum  that  to  know  a  little  is  a  dangerous  thing  hasi  been 
opposed  by  the  man  in  the  street  on  the  ground  that  half  a 
loaf  is  better  than  no  bread  :  and  so  strong  has  been  his 
claim  to  satisfy  his  hunger  for  scientific  knowledge,  that  he 
has  generally  contrived  to  carry  off  his  half  loaf  in  triumph. 
And  so  we  have'  popularised  editions  of  most  of  the 
standard  scientific  works,  and  popular  lectures  and  pamphlets 
on  every  l>ranch  of  science. 

The  whole  case  against  the  popular  science  book  is  based 
on  the  difficulty  of  reducing  science  to  popular  language 
without  creating  false  impressions  and  c6nveying  inaccurate 
information.  While  admitting  the  difficulty,  there  is  no 
necessity  to  magnify  it  into  an  unsurmountable  obstacle,  and 
there  is  no  obvious  reason  why  the  exercise  of  care  and 
judgment  should  not  succeed  in  avoiding  error  and  am- 
biguity of  statement,  and,  at  the  same  time,  produce  a 
highly  informative  and  interesting  book  on  pure  or  applied 
science. 

la  this  Prof.  Kapp  has  succeeded  to  a  degree.  He  has 
used  a  mathematical  method  of  statement  in  some  cases — a 
fact  that  will,  perhaps,  frighten  away  a  few  of  the  least 
hungry  seekers  after  knowledge — and  he  has  perhaps  written 
over  the  heads  of  his  readers  in  places,  but  we  have  not 
noticed  any  errors  or  obscurities,  and  there  can  be  no  doubt 
that  the  book  is  eminently  interesting  and  readable.  There 
are  nine  chapters,  the  last  two  being  neat  essays  on  alter- 
nating currents  and  power  distribution.  The  order  of 
treatment  in  some  of  the  chapters  appears  to  be  unusual,  but 
this  is  probably  a  result  of  the  writer's  popular  style.  The 
book  may  be  recommended  as  a  good  shillingsworth  to  the 
man  who  wants  to  gain  accurate  ideas  about  electricity  with 
the  expenditure  of  a  minimum  amount  of  mental  energy. — 
P.  H.  S.  K. 


The  Motor-Generator .-  In  Theory  end  in  rroclire.  By 
J.  W.  Babber.  London  :  Ganes,  Ltd.  Price  Is.  net. 
This  excellent  little  volume  has  been  specially  written 
for  use  by  cinematograph  operators :  it  clearly  explains  the 
reasons  for  and  the  ad\antages  of,  the  use  of  motor-generator 
plant,  and  deals  with  the  troubles  likely  to  be  experienced 
with  the  latter.  Chapters  I  and  II  define  and  explain  the 
various  electrical  units  involved,  and  the  author  is  to  be  com- 
plimented on  the  clearness  and  technical  accuracy  of  his 
expression.  The  fundamental  laws  and  phenomena  of 
magnetism  are  explained  in  Chapter  III,  and  the  next 
chapter  deals  with  the  principle  and  construction  of  electro- 
magnets. The  material  in  these  two  chapters  is  excellent, 
but,    in  our  opinion,    it   would   have   been  better  to  have 
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devoted  less  spac«  to  these  chapters  with  a  view  to  explaining 
the  principles  of  generators  (Chapter  V)  in  rather  more 
detail.  The  latter  chapter  is  excellent  so  far  as  it  goes,  but 
we  anticipate  that  many  operators  will  have  some  little  trouble 
in  following  this  section.  Types  of  generators  and  the  broad 
principles  of  their  construction  are  dealt  with  in  Chapter 
VI.  Unfortunately,  fig.  19  has  been  printed  upside  down. 
Chapters  VII  and  VIII  deal  with  the  electromechanical 
principles  of  the  electric  motor,  its  back  e.ji.f.  and  starting 
action,  the  evolution  of  motor-starters  and  the  essential  com- 
ponents of  various  tyjMS.  Chapter  VIII  explains  the  economy 
effected  by  the  use  of  motor-generators,  as  compared  with  a 
simple  resistance  in  series  with  the  arc,  and  illustrates  this 
economy  by  actual  examples.  The  supply  conditions  and 
classes  of  load  for  which  motor-generators  are  economical  are 
clearly  explained  ;  the  limitations  generally  placed  by  supply 
companies  on  the  size  of  motors  connected  to  lighting  mains 
and  the  possibility  and  advantages,  in  special  cases,  of 
running  from  power  mains  are  clearly  noted. 

Chapter  X  deals  with  the  management  of  motor-generators, 
and  should  prove  extremely  useful  to  operators.  Chief 
importance  is,  very  properly,  attached  to  the  care  of  the 
commutator,  and  we  are  glad  to  note  that  the  author  depre- 
cates the  use  of  recessed  micas  :  "  high  "  micas  are  certainly 
avoided  by  the  latter  method  of  construction,  but  the 
accumulation  of  foreign  matter  in  the  commutator  grooves 
is  rapid  and  dangerous.  The  notes  on  lubrication 
(Chapter  XI)  maintain  the  practical  excellence  of  the  rest 
of  the  volume,  the  whole  of  which  is  to  be  thoroughly 
recommended.  The  value  of  the  book  is  greatly  increased 
by  the  numerous  illustrations,  a  few  of  which  might,  how- 
ever, be  drawn  more  neatly  in  later  editions  ;  it  is  a  pity  to 
detract  from  the  otherwise  excellent  appearance  of-  the 
volume  by  so  easily  remedied  a  defect.  Operators 
would  doubtless  appreciate  a  section  comparing,  from  a 
practical  standpoint,  the  various  types  of  motor-generators 
now  available.— R.  E.  N. 


COST    AND    CONDITIONS     OF    LIVING 
IN    SOUTH    AFRICA. 


By  a  resident. 


Electrical  Cookin$r  and  Heatiii":  in  Canada. — At  a 

time  when  so  much  attention  is  beinjj  bestowed  on  the  development 
of  electrical  cookinfr  and  beatinfr  in  this  country,  it  is  worth  noticing 
what  our  Canadian  friends  are  doing:  towards  the  same  end.  Quite 
recently,  accordinpr  to  the  Cnmidian  £/i'rtricii!  3>h.v,  the  Ottawa 
Electric  Co.  replaced  a  standard  fjas  stove  by  an  electric  kitchen 
range  of  the  same  capacity,  in  a  house  where  gas  had  previously 
been  used  exclusively  for  cooking,  and  averaged  5,500  cb.  ft.  per 
month.  The  gas  stove  was  taken  out  altogether,  in  order  to  ensure 
fair-play,  and  a  30-days'  test  undertaken.  It  is  reported  that  the 
electric  range  cooked  satisfactorily,  except  that  it  was  found 
to  be  slower  while  heat  regulation  was  not  so  easy.  Both  these 
difficulties  were  apparently  due  to  lack  of  experience.  A 
recording  meter  showed  a  breakfast  load  of  3 — 4  KW.  ;  for  the 
noon  meal,  i — 5o  KW.  :  and  for  the  evening  meal,  3'o — 4'5  KW.  : 
the  maximum  load  was  5'5  KW.  Meter  readings  showed  that 
295  units  were  consumed,  and  the  respective  figures  for  gas  and 
electricity,  at  81.25  per  1,000,  and  3  c.  per  unit  respectively,  with 
10  per  cent,  discount  in  each  case,  were,  for  the  month,  $619  gas 
and  S7'97  electricity.  So  far  as  mere  direct  cost  is  concerned,  elec- 
tricity at  2  1  c.  per  unit  would  represent  equal  cost,  but  this  takes 
no  account  of  the  cleanliness,  convenience  and  other  advantages 
possible  with  the  electric  cooker.  It  is  important  to  note  that  the 
above  test  was  made  by  a  company  which  controls  both  the  gas  and 
electric  services,  and  therefore  has  no  reason  to  favour  either  system. 
It  is  considered  that  with  more  experience  the  difference  of  cost 
would  disappear. 

Copper. — Messrs.  Merton's  statistical  circular  for  Septem- 
ber 30th  shows  that,  at  the  end  of  that  month,  European  visible 
supplies  stood  at  -17,945  tons,  a  decrease  of  2,387  from  the  quantity 
registered  for  August  31st.  English  stocks  remain  within  1  ton 
of  the  quantity  for  August  1st,  the  reduction  being  in  German, 
Dutch  and  French  stocks,  and  in  the  quantities  afloat  from  Chile 
and  Australia.  In  the  supplies  columns,  we  find  that  N.  American 
contributions  are  still  rather  low,  Spain  and  Portugal  the  same, 
while  Chilean  and  Australian  shipments  are  just  under  the  average. 
The  deliveries  for  the  month  are  decidedly  low,  at  35,539  tons. 
The  world's  visible  supply  at  the  end  of  August  was  71,181  tons, 
the  American  stocks  being  20,849.  This  not  the  lowest  this  year, 
the  latter  being  1 9,793  at  the  end  of  June,  but  gives  the  impression 
that  the  U.S.  demand  is  getting  very  close  to  supply. 

Street  .Iccidents. — Replying  to  a  Parliamentary  question 
asked  by  Mr.  Kellamey  of  the  Home  Secretary,  Mr.  McKenna  states 
that  he  is  informed  by  the  Commissioner  of  Police  that  118  people 
were  killed  by  motor-omnibuses  and  21  by  electric  tramways  in  the 
metropolitan  area  from  January  1st  to  October  8th. 


The  conditions  of  living  in  Natal  are,  as  may  be  supposed, 
somewhat  different  from  those  obtaining  in  the  Old  Country. 
To  liegin  with,  the  climat«,  generally  speaking,  is  excellent, 
the  temperature  varying  from  about  115°  F.  in  the  shade  in 
the  hottest  coastal  places  in  summer,  at  which  time  it  is  excep- 
tionally hot,  to  when  white  frosts  are  on  the  ground  in  the 
early  hours  of  the  winter  mornings  ;  these  are,  however,  soon 
dispelled  by  about  x  a.m.  or  9  a.m.  by  the  sun,  and  a  lovelier 
climate  at  this  time  of  the  year  cannot  be  imagined,  the 
weather  being  bright  and  dry.  During  the  summer,  clouds 
gather,  culminating  in  sharp  and  severe  thunderstorms  of 
short  duration,  accompanied  by  very  heavy  rains,  about 
.""i  p.m.  or  (i  p.m.,  or  during  the  night. 

The  seasons  are  opposite  to  those  in  England,  summer 
rains  starting  about  August.  These  are  usually  preceded 
by  hot  winds,  accompanied  by  dust  storms,  then  after  a  short 
spell  of  fine  weather,  the  summer  sets  in,  and  it  breaks 
up  towards  the  end  of  March,  when  cold  rains  set  in, 
lasting  from  three  to  six  or  more  days  at  a  stretch. 

The  cost  of  living  is,  at  present,  somewhat  over  a  third 
more  than  at  home,  though  one  has  to  pay  more  than  this 
proportion  for  luxuries  and  entertainments  generally.  A 
bachelor  should  not  undertake  to  come  to  Natal  under  about 
£2(10  per  annum  if  he  wishes  to  live  comfortably.  Board 
and  lodging  can  be  obtained  in  a  good  establishment  ffom 
£5  10s.  to  £6  10s.  per  month,  not  including  washing,  the 
latter  costing  about  10s.  per  month,  or  even  more.  A 
married  man  cannot  do  much  on  less  than  £2.50  per  annum, 
and  I  should  say  that  £300  a  year  is  little  enough.  What  it 
costs  a  bachelor  for  board  and  lodging  it  almost  costs  a 
married  man  for  house  rent  alone,  before  anything  else  is 
thought  of.     Hotel  fares  are  from  lOs.  to  15s.  per  day. 

In  Pietermaritzburg  a  good  cottage  with  five  rooms, 
kitchen,  pantry,  boys'  and  out-houses,  &c.,  also  back  and 
front  verandah,  with  garden,  can  be  obtained  in  a  nice 
locality  for  from  £4  10s.  to  £5  10s.  per  month,  but  there  are 
also  much  cheaper  houses,  from  £2  upwards  in  less  desirable 
localities,  among  coloured  people.  In  Durban  rents  are 
slightly  higher.     These  prices  are  what  obtain  at  present. 

One  requires,  if  married,  at  least  one  servant.  This  may 
be  either  an  Indian  coolie  or  a  kaffir,  the  latter  an  Umfaan 
(young  boy),  from  10s.  per  month  upwards.  I  pay  my  boy 
now  £1  per  month  :  he  can  do  almost  everything,  including 
cooking  and  setting  the  table  for  meals,  &c.,  and  is  an  ex- 
ception, but  it  all  depends  upon  how  he  is  trained  at  the 
outset,  and  a  little  patience  without  indulgence  is  rewarded. 
The  language  used  generally  in  the  towns  between  Europeans 
and  servants  is  known  as  "  kitchen  kaffir  "  ;  it  is  a  mixture 
of  English,  Dutch  and  the  native  lingo,  and  though  a  cor- 
ruption of  each,  it  suffices.  One  drawback  to  the  native 
servants  is  that  the  boys  soon  get  homesick  and  do  not 
often  stay  longer  than  six  months,  so  that  just  when  they  are 
getting  used  to  the  work  a  new  one  has  to  be  taken  on  and 
training  again  begins. 

The  kaffir  boy  lives  on  mealy  meal  (this  is  provided  by 
his  employers,  and  costs  about  10s.  per  month)  and  meat 
once  a  week. 

The  wages  and  salaries  paid  in  Natal  are  shown  below, 
and  the  list  will,  I  think,  be  found  to  be  approximately 
correct  ;  the  hours  are  eight  per  day  : — 

Skilled  telegraph  mechanicians     ...  per  annum  £180-£250 

Skilled  telegraph  linesmen „  £170-£220 

Cable- jointers,  electric  light           ...  per  month  £14  to  £20 

Stokers,  electric  light           ...         ...  „  £13 

Switchboard  attendants        „  £16  to  £20 

*EQginemen      ...         ...         ...         ...  „  :C13  to  £14 

Cabinet-makers          per  day  12s.  to  16s. 

Carpenters       ...         ...         ■■•          ...  „  12s. 

Plumbers         ...         ...  ..  12s. 

Fitters „  12s. 

Bricklayers     ,,  12s.  to  14s. 

Clerks,  about per  annum  £150  and  upwards. 

*  If  he  can  do  own  repairs,  goes  tx)  £19. 

The  following  list  of  provisions  and  luxuries  may  also 
prove  interesting  : — 
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Boer  tobacco,  per  lb 

Ntttal  cheroots  (eood),  per  1(10        

Whisky  p(;r  bottle,  averape  price 

Natal  bfer  and  stout,  per  quart,  dozen 

Draufjht  beer  C-Natal),  per  KlasB      

Cape  wines  per  bottle,  from... 

Bread,  per  21b.  loaf  (at  present)      

Condensed  milk,  per  tin 

Jams,  per  tin  ... 

Fresh  milk,  per  1}  pint  bottle 

Potatoes,  per  100  lb.,  vary  from      

Bananas  at  the  door,  per  dozen 
Candles,  per  packet    ... 
Paraffin  oil,  per  ca.se  10  (fallons 
Suit  of  clothes,  j,'ood,  from  ... 
Boots  and  shoes,  good,  from 
llail  fares  per  mile  :   t^ec  footnote.' 
Rickshaw  fares  in  3d.  stages. 
Meat,  7d.  to  Kid.  per  lb. 

Owing  to  the  price  of  furniture,  wliiili  is  genenilly  ligliter 
tlian  tiiat  used   at  Imnio,   unc  is  disposed  to  do   more  for 
liiuiscif   in    making    things  than   he  would    ever    think  of 
doing  at  home  ;  and  on  account  of  the  trouble  of  bringing 
furniture  out,  1  would  not  recommend  people  to  bring  any. 
There  arc  always  plenty  of  sales  going  on,  when  the  furniture 
can  be  obtaiue(l  cheaply. 

Coal  costs  (per  ton)        ...         ...         ...  £1     fi     U 

Firewood  (per  ton)         ...         ...         ...     0  13     6 

The  former  does  not  burn  well,  so  has  to  be  assisted 
with  firewood.  When  leaving  a  house  one  always  takes  one's 
own  stove,  a  custom  which.  I  believe,  prevails  also  in 
Scotland. 

The  prices  ijuoted  refer  to  the  principal  towns  only,  and 
for  the  country  traiisjxjrt  should  be  added. 

Electric  trams  run  in  Durban  and  Pietermaritzbnrg,  and 
there  is  also  electric  light.  Speaking  generally,  we  are  not 
badly  off  for  entertainments,  such  as  concerts,  theatres, 
bioscopes,  skating  rinks,  travelling  shows,  &c.  Sport  is 
largely  indulged  in,  especially  cricket  and  football,  and 
nearly  everyone  plays  tennis. 

1  n  the  country  there  is  plenty  of  scope  for  shooting  and 
fishing,  some  of  the  rivers  being  well  stocked  with  trout. 
M(^)St  people  ride,  in  town  and  country,  bicycles  being  largely 
used. 

Telephonically  speaking,  most  places  are  connected,  and 
in  Durban  and  Pietermarit/.burg  there  are  telephone  exchanges 
of  about  2,(100  and  .s(Ki  subscribers  respectively. 

Anyone  contemplating  coming  to  \atal,  should  visit  his 
tailor  and  lay  in  a  fair  stock  of  clothes,  similar  to  those  worn 
at  home  in  summer  ;  also  boots  and  underclothing — the 
latter  should  be  woollen,  and  of  good  (|uality.  As  Tnions 
do  not  hold  much  sway  in  this  country,  a  man  must  be 
prepared  to  adapt  himself  to  do  work  other  than  that  to 
■which  he  has  been  confined  at  home,  and,  in  conclusion,  let 
me  say  that  it  is  very  inadvisable  for  anyone  to  come  hereon 
the  chance  of  obtaining  work  at  present.  The  depression, 
though  believed  to  be  lifting,  is  still  felt,  and  there  are 
many  unemployed  already  in  the  country. 

As  regards  the  cost  of  living  in  .lohannesburg,  it  works  out 
at  aiMut  £11  per  month  more  than  in  Natal,  the  chief  items 
making  the  difference  being  the  higher  house  rents,  i.e.,  from 
£10  to  £12  per  month  for  a  house  similar  to  that  mentioned 
for  Natal,  and  the  house  boys  £3  per  mouth.  Water  is  at  the 
rate  of  us.  per  1,000  gallons,  and  light  (id.  per  unit. 
Lodgings  with  beard  can  be  had  for  from  £7  10s.  to  £10 
per  month,  and  washing  from  12s.  to  l.ss.  per  month.  The 
climate  is  very  dry,  and  it  is  therefore  unwise  to  bring  out 
furniture,  as  it  cracks  badly  during  the  very  dry  part  of  the 
year.     The  altitude  is  about  0,000  ft.  above  sea  level,  and 

'Railway  Fares  on  the  South  African  Railw^ws. 
These  are  on  a  scale  which  provides  that  the  further  you  travel 
the  cheaper  it  becomes  (Europeans  do  not,  as  a  rule,  travel  third 
here).    For  instance :— 
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does  not  suit  everyone,  especially  those  subject  t<j  heart 
weaknesses,  and  very  often  insomnia  is  a  great  source  of 
distress. 

Entertainments  are  good  and  cheap,  and  good  artistes  are 
engaged  at  the  music  halls  and  theatres.  .Johannesburg  is 
a  very  busy  town,  and  several  people  find  that  they  have  to 
work  harder  than  they  were  accustomed  to  do  at  home. 
The  suburbs  are  excellent  and  well  served  with  trams,  the 
fares  being  in  1  Id.  stages,  and  living  out  of  town  one  will 
do  well  to  add  from  1 5s.  to  £  1  extra  per  month  for  tram 
fares.  I  understand  that  there  are  more  motor-cars  in  this 
town  jjer  cent,  of  the  population,  than  in  any  other  ttnvn  in 
the  world,  and  the  same  remark  apjjlies  to  the  numlier 
of  motor  and  other  bicycles.  Tiie  wages  for  really  good 
workmen  average  about  £1  per  day,  though  I  fear  that 
as  the  Transvaal  settles  down  to  bed-rock,  these  prices  will 
not  obtain. 

So  varied  are  the  sjilaries  paid  up  here  that  it  is  difficult 
to  put  anything  down  on  paper,  but  it  is  safe  to  say  that 
t':!0ii  per  annum  is  not  sufficient  for  a  married  man  to  live 
comfortably  on,  and  1  would  suggest  that  no  man  agree  to 
take  a  billet,  if  married,  at  less  than  £;i50  if  he  is  at  all 
comfortably  off  at  home. 

There  are  very  many  unemployed  in  .Johannesburg.  Many 
of  them  are  good  workers  who,  through  retrenchment  in 
various  departments  on  the  mines  and  other  employing 
agencies,  have  been  thrown  out,  and  I  cannot  imagine  a 
greater  hardship  than  to  \k  out  of  work  in  a  town  such  as  this. 
The  pipulation  is  very  largely  made  up  of  .Jews,  and  the 
competition  is  e.\tremely  keen  all  round,  there  being  much 
under-cutting  of  iirices. 

In  winter  the  climate  is  very  cold  and  often  very  windy, 
raising  great  dust  storms  which  are  decidedly  unpleasant, 
the  dust  finding  its  way  into  every  nook,  and  rendering 
one's  clothes  very  shabby  in  a  short  time. 

In  conclusion,  I  would  advise  no  one  to  sacrifice  a  certain 
billet  to  come  out  here,  otherwise  the  conse(juences  may  be 
serious :  at  the  same  time  it  is  well  to  add  that  the  place 
grows  on  one,  and  the  longer  one  stays  in  it  the  less  one  is 
inclined  to  leave  it.  The  telephone  exchange  of  .Johannes- 
burg serves  about  (),."iOi)  subscribers  in  town,  and  there  are 
very  many  sub-exchanges  in  the  suburbs  and  on  the  mines. 


Industrial  ^alue  of  French  West  African  Rubbers. 

—The  French  Colonial  Office  furnishes  the  followine  inforuiition 
comparintr  the  industrial  value  of  three  rubbers  errown  in  French 
West  Africa.  The  data  in  the  following  table  refer  to  specimens  of  : 
(1)  Smooth  brown  pancakes  from  Heveabrasiliensis  ;  1909  crop, 
province  of  Porto-Novo  :  coagulation  by  acetic  acid  :  (2)  "Scraps  " 
from  Landolphia  Heudelotii ;  I'JlO  crop  in  province  of  Kankan  ; 
natural  coagulation  by  liana:  (3)  "Scraps"  Ceara  ;  1909  crop, 
province  of  Sedhiou  ;  "coagulation  by  citron.  The  samples  were 
treated  mechanically,  dried  and  vulcanised  to  3,  o  and  10  per  cent. 
of  sulphur  during  three  hours  at  140°  C.  Taking  fine  Para  hard- 
cure  as  the  basis  of  comparison  (unity  coefficient  in  each  case),  the 
following  results  were  obtained  : — 


Flexibility... 
Nerve 

Tenacity  . . . 
Extensibility 
Elasticity 


Heirfd. 

1-S  % 
0-6.5% 
09  % 
1-6  % 
0-8  % 


(eaia. 
13   % 


Laiidoli>hi 

2-4   % 

02   %  0-8  % 

0-9  %  1-0  % 

3-2    %  I'O   % 

06  %  06  % 


For  distances  exceeding  1,500  miles,  first-class 
mile,  seconil  ■90d.,  and  return  journeys  at  75  per 
fares. 


single  is  l'35d.  per 
cent,  on  the  single 


Compared  with  the  Hevea  from  Ceylon,  the  Porto-Xovo  product 
has  less  nerve,  less  elasticity  but  greater  extensibility  ;  it  has  also 
less  nerve  than  the  Hevea  from  the  Belland  and  Ong-Yem  plan- 
tations in  Indo-China.  The  Landolphia  rubber  is  particularly 
flexible  and  extensible,  but  has  low  nerve  and  elasticity.  Ceara 
rubber  resembles  wild  Para,  but  has  rather  more  nerve  and  less 
elasticity  than  the  latter. 

Electricity  in  the  Oiltlelrt.— According  to  thi;  Finanda! 
7\«c.v,  the  use  o'f  electricity  in  the  oilfields  of  California  is  proving 
to  be  a  great  economy.  Pumping  and  drilling  by  electricity  is 
very  much  cheaper  than  any  other  method.  The  San  Joaquin  Light 
and  Power  Co.  is  doing  a  large  business  in  this  line.  It  is  estimated 
that  the  average  cost  per  day  of  pumping  a  well  by  steam  is  »9, 
while  the  average  cost  by  electricity  is  Sr02.  The  majority  of  the 
wells  pumped  are  about  1,300  ft.  deep,  but  some  of  those  handled  by 
this  company  are  3,000  ft. 

The  London    ( hamber   of   ( ommerce.  —  We  have 

received  from  the  Chamber  some  literature  relating  to  the  Chamber 
of  Commerce  :  "  What  it  is  ;  What  it  does  ;  and  What  it  offers." 
Particulars  relating  to  membership,  fees,  kc,  can  be  obtained  on 
application  to  the  secretary  at  the  offices,  Oxford  Court,  Cannon 
Street,  E.C. 
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FOBEIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendments. 

AUSTRALIA, — The  Commonwealth    Cnstoms   authorities   have 
issued  the  following  decisions  as  to  the  duties  to   be  levied   on 
certain  electrical  goods  ;    the  duties  quoted  are   those   under  the 
preferential  tariff  adopted  for  British  goods  : — 
Machinery,  photo-copying,  continuous   (elec- 
trical)  20  per  cent,  ad  val. 

Pocket  lamps,  electrical  ...         ...  •■     10 

Battery  cells  imported  with,  and  for,  tele- 
phonic wall  or  table  sets      ...         ...         ...     10 

NORWAY. — The  Norwegian  Government  have  decided  to  allow 
the  duty  free  admission  of  double  tube  superheaters  for  .steam 
boilers,  if  for  ships"  boilers  only. 

DENMARK. — The  Danish  Customs  Authorities  have  issued  the 
following  decisions  as  to  the  rates  of  duty  to  be  levied  on  certain 
electrical  and  similar  goods  imported  into  Denmark  : — 
So-called  dynamo   brushes,   consisting   of   a 
shaped  piece  of  carbon.  3  cm.  X  2  cm.,  and 
!)  mm.  thick.     On  one  end  of  the  brush 
the  carbon   is  coated  with  copper  and   a 
metal  plate  is  soldered  thereto,  a  piece  of 
wire  (laced  copper  wire)  ending  in  a  single 
brass  contact  being  fastened  to  the  metal 

plate     2  ore  per  kg. 

Ignition  magnets,  which  are  intended  to  be 
attached  to  V)enzine  motors  in  order  to  pro- 
duce a  spark  to  ignite  the  benzine  when 
rapidly  revolved  by  hand,  and  which  con- 
sist of  two  large,  powerful  double  magnets, 
between  which  is  placed  a  dynamo  arma- 
ture enclosed  in  a  square  case  consisting 

mainly  of  lacquered  brass 7 i  per  cent,  ad  val. 

Arc  lamps,  consisting  of  a  "  cap  '  of  painted 
or    varnis-hed    sheet-zinc,    iiT  which    the 
machinery  proper  (metal  rods,  wire,  a  few 
iron  rods  and  various  other  parts)  is  fixed, 
the  lower  part  of  this  machinery  being  sur- 
rounded by  a  'case"   of   black  varnished 
iron  plate,  less  than  1  mm.  thick,  which  is 
fastened  to  the  cap  with  iron  hooks,  and 
on  the  lower  part  of  which  the  globe  is 
also  to  be  fixed  by  means  of  iron  hooks    ...     20  ore  per  kg. 
Note. — These  lamps  are  dutiable  at  this  rate  even  if  they  are 
imported  in  parts,  though  in  the  same  consignment,  provided  there 
is  no  doubt  that  the  various  parts  belong  together  and  that   the 
importer  desires  them  to  be  so  classed  for  duty. 
N.B.— lOOore  =  Is.  IJd. 


NEW    PATENTS    APPLIED    FOR,     1912. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Tho5ipson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


22,ia5.     "Electric  hot-ajr  blower."    F.  Eeiss.     September  30th. 

22  l<n  "Ignition  systems  for  motor- vehicles."  A,  L,  P.ikeb.  (Convention 
date,  "September  30th,  1911,  United  States.)    Septtmber  30th.    (Complete.) 

22,209.  "  Storage  and  transit  of  incandescent  electric  lamps."  G.  Poclton. 
September  30th. 

22,221.  "  Ignition  devices  for  internal  ctmbostion  engines."  A.  BriscH. 
September  30th. 

22,S:h1.  "  Electric  lamp  switches."  M.  J.  Hoppoce,  jon.,  and  A.  Stout. 
September  30th.    (Complete.) 

22,24C,,  "  Vapour  electric  apparatus."  P.  C.  HEmiT.  (Convention  date, 
October  lOth,  1911,  Germany.)    September  80th.    (Complete.) 

22  •■'51.  "Automatic  controlling  device  for  electric  cut-outs."  J.  H.  de 
Thiehbt.  (Convention  date,  September  30th,  1911,  Italy.)  September  30th, 
(Complete.) 

22,252,  "  Telephone  receivers."  Bbitish  L.  M.  Eeicsson  MASVEACTCEisa 
Co,,  Ltd,,  and  A,  Bkookes.    September  30th.    (Ccmplete.) 

22  253.  "  InterccnimunicBlion  telephone  receivers."  British  L,M.  Ebicssos 
MANDFAClumxa  Co.,  LiD,,aLd  A,  Bfoobes.    SeptcmberSCth.    (Ccmplete.) 

22  258.  "Electrically-heating  apparatus  of  various  kicds."  E,  C,  E,  Marks. 
(LaEdeis.Frary  4  Clalk,  United  Stales.)    September  30th.    (Ccmplete.) 

22,262.  "  Combined  electric  indicators  and  steam-How  meters."  Bbitish 
Thomsos-Hovstos  Co.,  Lid.  (General  Electric  Co.,  United  States.)  Sep- 
tember 30th. 

22,270.  "Method  and  aptaratnsforccmmntation,"  C.  W.  GiB\nK.  October 
1st.    (Complete, i: 

22,275.    "Trolley  heads,"    J.  .\.  Walshaw.    October  1st. 

22,280.    "  Electrolytic  decomposition,"    E.  Higgins.    October  Ist. 

22,308.    "  Apparatus  tor  generating  electricity."    H.  K.  Boile.    Octoberlst. 

22,311.  "  Oscillating  spring  ccntact  for  operating  electric  bells  and  such  like 
apparatus."    F.  Bvbh,  jun.    Octoberlst. 

22  328.  "Electrical  means  for  preventing  the  opening  of  doors  of  railway 
vehicles  whiltt  in  moiion."    G.  E.  Poole  and  E.  W.  Peeby.    Octoberlst. 

22,339.  "Indicating  or  meter  mechanisms."  G.  Wall  and  Febrakti,  Ltd. 
October  Ist. 

22,364.  "  Manufacture  of  alkali  metal  alloys  by  the  electrolysis  of  caustic 
alkalis  in  a  fused  ttale,  and  in  the  manufacture  of  alkali  metals,  and  derived 
products  therefrom."    E.  A.AsBCBon.    October  Ist. 


22,;i55,  "  Testing  the  waterproof  covering  of  electric  cables."  C.  J.  Bbavbb 
and  E.  A.  Claremont.    October  1st. 

22,375.  "Electrical  resistances."  C.  K.  Hav  and  H.  W.  Sl-lliyan. 
October  2nd. 

22,381.    "Electrical  appliance."    P.  PiKciiSEV,    October  2nd. 

22,387.     "Sparking  plugs."    W.  J.  Charles,    October  2nd. 

22,412.  "Means  for  electrical  alarm  signalling  in  connection  with  steam 
engines  and  machinery,"    T.  H,  Hill,    October  2nd. 

22.418.  "  Electrical  regulators."  O.  S.  Kckaireb.  (Convention  date, 
Otober  5th,  1911,  United  States.)    October  2od.     (Complete.) 

22.419.  "Electrical  regulators."  A,  A,  Tibeill,  (Convention  date,  October 
5th,  1911,  United  States,)    October  2nd,     (Complete,) 

22,423,  "Starting  devices  for  electric  motors  and  like  apparatus,"  G. 
Ellison.    October  2nd. 

22,446.  "  Mfftns  to  record  sounds  electrically,  and  reproduce  same  by 
mechanical  or  other  means."    J.  L.  Tho.mpbo>)  and  A.  S.  Warne.    October  2nd. 

22,450.  "  Mine  exploders."  Steblini;  Tklkpuone  and  Electric  Co.,  Ltd. 
iSchamerA  Co.,  Austria.)    (Addition  to  27,318a;cC  )    October  2nd. 

22,452.    "Therapeutic  magnetic  machine."    J.Cole.    October  2nd. 

22,470.  "Locking  device  for  keeping  an  electric  lamp  of  any  type,  or  an 
electric  candle  locked  in  socket  and  cjuite  upright."  Vebitvs,  Ltd.,  and  F.  W, 
Thorpe.    October  3rd. 

22,477.    "Switches  of  the  tumbler  kind."    W.  J.  Chables.    October  8rd. 

22,491.    "  Electric  heating  apparatus."    F.  B.  Cox.    October  3rd. 

22,494,  "Mechanical  and  electrical  railway  fog-signalling  apparatus," 
T.  Gibson,  G.  A.  Farmer  and  E.  Read.    October3rd.    (Complete.) 

22,499.     "  Control  of  electric  circuits."    P.  A.  G.  Rappis.    October  3rd. 

22,!i00.    "Dynamos."    J.  Polee\  and  G.  Polkev,  Ltd.     October  3rd. 

32,505.  "  Diaphragm  suitable  for  gramaphones,  phonographs,  telephones, 
and  other  acoustic  machines  and  instruments."  C.  Ellis  and  G.  Fox. 
October  3rd. 


22.520.  "  Variable  speed  dynamo-electric  machines  arranged  in  the  chargiog 
circuit  of  accumulators."    J,  Peugeot.    October  3rd.     (Complete.) 

22.521.  "  Electrical  current  generating  machines  with  reverse  com- 
pounding."   J.  Peogeoi.    October  3rd.    (Complete.) 

22,.^24.  "  Prevention  of  sparking  in  the  control  of  electric  circuits."  W.  A. 
Price.    October  3rd. 

22,530.  "Sparking  plugs."  E.  H.  Delh;kv.  (Convention  date,  October  6th, 
1911,  France)    October  3rd.    (Ccmplete.) 

22,534.  "  Covering  electric  conductors  with  plastic  material."  W.  8,  Smith 
and  A.  D.  Shutee.    (Addition  to  10,642, 1911.)    October  3rd.    (Complete.) 

22,6.')9.    "  Switch  indicators."    H,  H.  Bebrv.    October  3rd. 

22,542.    "  Conversion  of  electric  energy."    W.  A.  Price.    October  3rd. 

22.648.  "  Manufacture  of  metal  filament,'!,"  Pop's  Electric  Lasip  Co.,  Lth, 
(C.  Trenzen,  Germany,)    October  3rd, 

22,.'>49.  "Means  for  suspending  arc  lamps,"  G.  Schan/enbacb  &  Co. 
G,M,B,H.  (Convention  date.  May  21st,  1912,  Qermany.)  October  3rd.  (Com- 
plete.) 

22,55.5.    "Telephone  fittings."    SiE  B.  Leiohton.    October  3rd. 

22.561,  "  Electric  furnaces."  British  ThomsonHoustok  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)    October  3rd. 

22,508.  "  Circles  for  magnetic  compasses,  surveying  and  levelling  instru- 
ments."   J.  C.  Fekgcsson.    October  4th.  j 

22,589.    "  Arc  lamps."    R.  H.  Bcbkitt.    (Addition  to  4,417. 1912.)    October  / 

4th.  ' 

22,591.  "  Circuit  connection  fcr  electrical  installations  with  mixed  loads." 
Lakdis  &  G\a.  (Convention date,  October  12th,  1911,  Switzerland,)  October  4th, 
(Complete.) 

22.562.  "  Tariff  electricity  meter."  Landi.-.  &  Grn.  (Convention  date, 
October  6th,  1911,  Switzerland,  Addition  to  1,010, 1912.)  October  4th.  Com- 
plete.) 

22.G00.  "High-tension  electrical  ignition  devices  for  internal-combustion 
engines  of  the  multi-cylinder  type,"  L,  A.  Ui.ndlev,  H.  D.  Hindlev  and  W. 
Staniobd.    October  4th. 

22,608.  "  Electrical  egg  tester."  H,  B.  Gakkham  and  A.  E.  Gabkbah. 
October  4th. 

22,604.  "  Electrically  controlled  clocks."  W.  H.  BcEGEsa.  (Divided  appli- 
cation on  23,558,  1911,  October  25th.     October  4tb.    (Lomplete.) 

22,646.  "  Means  for  controlling  electrically  operated  mechanisms  and  the 
like."    H.  H.  R.  Green.    October  4th. 

22.649.  "Electric  signals."    A.  C.  Bbown.    October  4th. 

22.664.  "  Electric  motor-control  systems."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  Statci,)    October  4tt, 

22,691,  "Magnetic  advertising  machine."  R.  W.  Sotfling,  P.  Qbeig  and 
J.  Habrison.    October  6th. 

22,096.  "Trolley  pulleys  of  electric  tramcars  and  the  like."  E.  Waerer, 
J.  Waeben,  p.  Warben,  E.  Warren,  jun.,  and  A.  Warren.    October  5th. 

22.728.  "Electric  conductors  or  resistances  and  apparatus  in  which  the 
same  are  employed."    H.  G.  Dicker  and  S,  A.  Lo^icK,    October  5th. 

22.729.  "Electrical  instrument  for  use  in  lighting  and  other  power  circuits." 
J.  E.  Owens  and  H.  A.  Pittock.    October 5th. 

22,738.  "  Safety  electric  lamps  more  especially  intended  for  use  in  mines." 
W.  H.  Hanson,  H.  L.  Lakg.^ton  and  Electrical  Power  Storage  Co.,  Ltd. 
October  6th. 

22,747.  "  (k»ntrolUng  devices  for  electric  motors."  A.  H.  Ccbtis,  A.  E. 
Macklev  and  Adasis  Masvfactueisg  Co.,  Ltd.    OoCober  Sth. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


19U. 

Relays  for  Stbengtbening  Weak  Electric  CuRBENia.  J.  Schiessler.  20,320. 
September  13th. 

Motor  Feed  Mechanhsms  fob  Electric  Aec  Lamps  and  Fcbsaces.  H.  J. 
Booker.    20,733.    September  19th. 

Working  of  Telegraph  and  Telephone  CmctriTS  aud  the  like.  E.  S. 
Heurtley.    20,787.    September  20th. 

Speed  Regulation  of  Electrically-Driven  Ring  Spinning  a»d  Twisting 
Frames.  Siemens  Bros.  Dynamo  Works,  Ltd.,  and  J.  F.  Crowley.  20,919. 
September  2lst. 

Artificial  Lk.es  used  in  Duplex  Telegraphy.  S.  G.  Brown.  21,000.  Sep- 
tember 22nd. 

Electrical  Plug  asd  Socket  Connections.  A.  F.  Berry.  21,054.  Septem- 
ber 23rd. 

Compensating  Device  for  Telephonic  Cibcuits.  S.  O.  Brown.  21,069, 
September  23rd. 

Coed  Weights  of  Telephone  Switchboards  or  the  like.  Siemens  Bros,  and 
Co.  and  E.  A.  Laidlaw.    21,166.    September  25th. 

Mechanism  foe  Controlling  Valves,  Switches  ob  the  like  at  Pexdetermised- 
TiMES.     E.  J.  Morrison.    21,439.    September  iBth. 
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COMMERCIAL     DEVELOPMENT     AS     IT 
SHOULD    BE     DONE. 


AVk  British  havt;  a  reputation,  at  least  .amongst  ourselves, 
for  letting  other  nations  show  us  how  to  do  things  ;  then, 
whon  the  lesson  has  gone  home,  we  set  to  work  and  do  them 
better.  It  is  not  one  of  the  traits  that  we  should  be  proud 
of ;  and,  happily,  the  saying  is  only  partly  justified.  It 
would  be  easy  to  cite  instances  on  either  side  of  the 
argument,  and  it  is  interesting  to  observe  that  in  this  con- 
nection the  gas  and  electricity  supply  industries  in  this 
country  respectively  provide  us  with  such  e.xamples. 

Some  years  ago,  observing  the  admirable  work  done  in  the 
United  States  by  the  co-operation  of  a  large  number  of 
electricity  supply  undertakings,  which  jointly  organised  an 
e.xtensive  campaign  for  the  purpose  of  developing  the  busi- 
ness of  electricity  supply,  we  drew  the  attention  of  British 
central-station  managers  to  the  immense  advantages  to  be 
derived  from  combination  on  these  lines,  and  we  published  a 
series  of  articles  on  "  Commercial  Development,"  detailing 
the  metho<ls  which  should  be  adopted  in  order  to  emulate 
our  American  friends  in  their  progressive  and  aggressive 
propaganda.  Our  example  was  quickly  followed,  and  the 
technical  Press,  at  least,  did  its  duty  in  impressing  upon  our 
[leople  the  necessity  of  adopting  a  forward  policy  on  sound 
and  well-tried  lines. 

But  little  result  was  achieved,  in  America  the  business 
is  almost  wholly  in  the  hands  of  private  companies,  untram- 
melcd  by  statutes  and  regulations  ;  here  it  is  mainly  con- 
ducted by  municipalities,  which  not  only  labour  under  the 
above-mentioned  disabilities,  but  are  also  hampered  by  the 
system  of  management  in  vogue,  under  which  the  recom- 
mendations of  a  technical  or  commercial  e.\pert,  no  matter 
liow  high  his  standing,  are  first  discussed  and  emasculated 
by  a  Committee  of  laymen,  and  finally  have  to  run  the 
gauntlet  of  a  whole  Council  whose  members  are  even  less 
conversant  with  the  subject,  to  speak  mildly,  than  the  Elec- 
tricity Committee.  Hence  it  was  impossible  to  induce  the 
municipal  authorities  to  take  any  vigorous  action  in  the 
matter  on  co-operative  lines,  and,  strange  to  say,  the 
companies  were  even  slower  to  realise  its  importance. 

Almost  the  sole  outcome  of  the  movement  so  far  has  been 
the  formation  of  a  "  Publicity  Committee,"  which,  however, 
is  almost  helpless  for  want  of  funds,  and  has  hitherto  con- 
fined its  activities  (save  the  mark  I)  to  the  emission  of 
leaflets,  posters,  and  similar  printed  matter  from  time  to 
time.  This,  as  we  have  pointed  out,  is,  or  ought  to  be,  only 
one  branch,  and  that  not  the  most  important,  of  the  work 
that  should  be  carried  on.  Lectures,  demonstrations,  local 
and  travelling  exhibitions,  and  a  variety  of  other  methods 
that  have  been  discussed  in  our  columns,  ought  to  be  pro- 
vided for,  and  the  other  not  neglected.  The  supply 
authorities  that  have  not  given  their  support  to  the  move- 
ment ought  to  be  unceasingly  angled  for,  and  the  needs  of 
those  which  have  already  come  into  the  net  should  be 
examined  and  .fully  satisfied — which  is  not  the  case  at 
present,  strange  as  it  may  seem. 
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In  brief,  the  movement  is  half-choked,  struggling  for 
life,  cold-shouldered.  The  Committee  appears  to  be  listless 
and  apathetic,  unable  to  appreciate  its  possibilities,  lacking 
imagination  and'  enterprise :  and  the  electricity  supply 
industry,  with  all  its  vast  potentialities  for  amelioratLng  the 
lot  of  the  most  humble  worker  as  well  as  the  "  idle  rich," 
is  deprived  of  what  might  well  be  made  its  most  effective 
means  of  development. 

This  is  the  laissez-faire  side  of  the  picture  :  the  reverse 
is  provided  by  our  keenest  rivals,  the  managers  of  the  gas 
supply  industry.  Not  long  ago,  alarmed  by  the  growing 
competition  of  electricity — for  a  good  thing  cannot  be 
utterly  suppressed,  even  by  its  own  friends^they  got 
together  and  formed  the  British  Commercial  Gas  Association. 
The  objects  of  this  organisation  were  precisely  those  which 
we  urged  on  the  attention  of  our  central-station  managers 
years  ago,  and  have  urged.  It  is  noteworthy  that  the 
Association  was  incorporated  under'  the  auspices  of  the 
Institution  of  Gas  Engineers.  The  first  annual  general 
meeting  of  the  Association  was  held  at  Manchester  recently, 
and  was  attended  by  about  iOO  members  and  visitors. 

The  President  saw  in  the  Association  (says  our  contem- 
porary, the  Gas  World)  "  the  dawn  of  a  fuller  conviction  of 
the  unity  of  interest  which  unquestionably  underlies  the 
diversities  and  severances  of  particular  gas  undertakings" — 
was  he  quoting  from  Mr.  de  Ferranti,  mutatis  miilamUs  '; 
It  was  in  the  cultivation  of  the  multifarious  utilities  of  gas 
that  the  reaction  of  greater  prosperity  would  be  experienced, 
he  said,  by  every  branch  of  the  industry ;  they  must 
employ  every  possible  means  for  ascertaining  the  needs 
of  every  class  of  actual  or  potential  user,  so  as  to  fit  the 
service  rendered  or  offered  to  the  circumstances  of  every 
consumer.  Three  requirements  presented  themselves  to  his 
mind  :  publicity  ;  sales  organisation  ;  service  development. 
The  President  went  on  to  explain  that  local  publicity  could 
be  far  more  economically  done  with  the  aid  of  co-operation  ; 
the  results  already  obtained  had  more  than  satisfied  the 
subscribers. 

The  report  of  the  General  Committee  stated  that  the  list 
of  supporters  of  the  Association  included  the  names  of  25G 
undertakings,  and  the  annual  income  was  £12,500  ;  this 
was  fully  utilised  in  promoting  the  objects  of  the  Association, 
which  wants  more — and  will  get  it.  In  the  first  year  over 
700,000  pamphlets,  postcards,  &c.,  had  been  sold,  at  a  very 
low  price. 

We  have  not  space  here  to  detail  the  proceedings  at  the 
general  meeting,  but  we  may  add  that  it  appears  to  have 
been  a  most  successful  function.  The  point  we  wish  to 
emphasise  is  that  while  the  electrical  people,  with  an  ideal 
commodity  for  sale,  are  temporising  with  the  question,  the 
gas  people,  although  handicapped  by  the  peculiar  qualities 
of  their  product,  are  proceeding  to  carry  out  with  energy 
and  success  precisely  that  policy  which  we  have  so  often 
urged  upon  the  former — preaching,  alas  I  to  deaf  ears. 

As  we  have  pointed  out,  this  thriving  and  very  much  alive 
Association  was  initiated  by  the  Publicity  Committee  of  the 
Institution  of  Gas  Engineers.  We  have  in  the  Institution  of 
Electrical  Engineers  an  Industrial  Committee,  whose 
functions  approximate,  at  least  in  spirit,  to  those  of  the 
aforesaid  Publicity  Committee.  It  appears  to  us  that  the 
duty  of  the  Industrial  Committee  is  plain  :  it  is  to  carry  into 
effect  the  policy  advocated  by  the  President,  Mr.  de 
Ferranti,  and  enthusiastically  endorsed  by  the  members  of 
the  Institution — to  promote  co-operative  effort,  to  organise 
a  propaganda — in  fact,  to  follow,  where  it  should  have  led, 
and  to  inaugurate  just  such  a  campaign  as  is  being  estab- 
lished by  our  rivals.  Words  are  of  no  avail — action  is  the 
thing.  Let  our  watchword  be  "  On/ffw/se  "  .'  The  American 
electrical  engineers,  the  German  gas  engineers,  the  British 
gas  engineers — in  fact,  everyl)ody's  doing  it.  Why  don't 
we  ?  Already  the  Association  has  made  arrangements  for  a 
Jubilee  Gas  Exhibition,  to  be  held  next  October  at  the 
White  City.  Can  we  not  provide  a  necessary  and  salutary 
counterblast  ? 


The  announcement  that   the   Corpora- 
"  ■  „  tion  of  Liverpool  is  about  to  publish    a 

Contractors.  '^^^  "  Current  Official  List  of  Corporation 
Contractors,"  and  that  contractors  must 
pay  a  registration  fee  of  .'is.  for  the  privilege  of  having  their 
names  on  this  list,  suggests  a  legal  question  of  some  nicety. 
It  may  be  presumed  that  when  tenders  are  invited,  the 
tenders  of  contractors  whose  names  are  on  this  list  will 
alone  be  considered.  Any  local  authority  which  thus 
restricts  the  number  of  would-be  tenderers  runs  into  the 
danger  of  infringing  any  law  which  provides  that  tenders 
shall  be  advertised.  Thus  it  is  provided  by  the  Public 
Health  Act,  1875,  Sec.  174  (4),  that  "with  respect  to  con- 
tracts made  by  an  urban  authority  under  that  Act,  the  fol- 
lowing regulations  shall  be  observed,  namely,  ....  (4) 
Before  any  contract  of  tjie  value  or  amount  of  one  hundred 
pounds  or  upwards  is  entered  into  by  an  urban  authority  ten 
days'  public  notice  at  the  least  shall  be  given,  expressing  the 
nature  and  purpose  thereof  and  inviting  tenders  for  the 
execution  of  tlie  same  :  and  such  authority  shall  require  and 
take  sufficient  security  for  the  due  performance  of  the 
same."  If  to  l>e  on  the  list  were  a  condition  precedent  to  the 
chance  of  having  a  tender  accepted,  it  is  obvious  that  the 
object  of  advertising  for  tenders  would  be  to  a  large  extent 
frustrated,  and  we  fancy  that  the  Local  Government  Board 
might  have  something  to  say  as  to  the  imposition  of  such  a 
condition. 


.  It    is   announced   from   Constantinople 

wav  Schemes'  '^^^*'  notwithstanding  the  present  critical 
period,  the  Ministerial  Council  has  found 
time  to  settle  in  favour  of  the  Deutsche  Bank,  on  behalf 
of  a  group  of  German,  Belgian  and  French  financiers,  the 
question  of  the  concession  for  the  construction  of  an  under- 
ground metropolitan  electric  railway  in  Constantinople.  The 
grant  of  the  concession  to  this  group,  which  is  termed  the 
Constantinople  syndicate,  would  appear  finally  to  dispose  of 
the  competitive  scheme  promoted  by  tlie  French  Omnium 
syndicate.  The  project  sanctioned  comprises  the  construction 
of  a  railway  from  Taxim  to  Bajadiz,  and  the  undertaking 
is  said  to  represent  the  sum  of  £2,800,000.  It  will,  perhaps, 
be  remembered  that  the  lead  in  the  Constantinople  syndicate 
is  taken  by  the  Belgian  Socictc  Financicre  des  Transports  et 
Entreprises  Industrielles,  which  is  closely  associated  with  the 
Berlin  L(iwe  group.  Among  the  constituents  of  the 
syndicate  are  the  Deutsche  Bank,  the  German  Orient 
Bank,  the  Dresden  Bank,  the  National  Bank  for  Germany, 
the  Schaaffhausen  Bank  Verein,  and  the  Berlin  Electrical 
Enterprises  Co.,  several  large  French  banks,  and  the  Belgo- 
Hungarian  financial  group  of  Ganz  &  Co.  ;  whilst  Turkish 
finance  is  represented  by  the  Ottoman  Bank  and  the  Banque 
Salonique.  The  syndicate  already  controls  the  Constantinople 
tramways,  which  are  in  process  of  conversion  to  electric 
traction,  and  which  are  to  be  extended  by  the  constructiem 
of  13  miles  of  new  lines  :  the  Galata-Pera  tunnel  railway  : 
the  Stamboul  gas  works,  and  the  Ganz  electric  lighting  con- 
cession for  Constantinople.  It  is  intended  to  transform  the 
syndicate  into  a  Belgian  company  with  a  share  and  loan 
capital  of  £;5,600,000.  although  the  course  of  political 
events  will  probably  cause  delay  in  the  completion 
of  the  transaction.  This  state  of  affairs  is 
also  expected  to  defer  the  execution  of  the  pro- 
ject for  the  construction  of  the  proposed  Bosphorus  elec- 
tric railway,  the  concession  for  which  was  obtained  some 
time  ago  by  the  Berlin  firm  of  Lenz  iV:  Co..  with  whom  the 
A. E.G.  is  believed  to  be  associated  in  the  matter.  The  firm 
made  a  deposit  of  £35,000  with  the  Turkish  Treasury,  and  it 
was  recently  reported  that  the  Deutsche  Bank  had  offered  to 
pay  this  amount  to  the  firm  if  the  latter  would  abandon  the 
Bosphorus  railway,  which,  for  a  section  of  the  route,  would 
be  in  competition  -nith  the  proposed  underground  railway. 
The  report,  however,  has  proved  to  be  incorrect,  whilst  the 
discussion  which  proceeded  some  time  ago,  aiming  at  the 
conclusion  of  an  understanding  between  the  syndicate  and 
the  Lenz  group,  is  understood  not  to  have  been  renewed. 
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ROTHERHAM  TROLLEY  BUSES. 

TiiK  liolley  omnibus  system  which  has  recently  been 
inaiigunited  by  the  Corporation  of  Rotherham  possesses 
sevenil  features  of  interest.  It  inchides,  in  addition  to  the 
Itotherhani-Maltby    route  which  is  now  in  operation,   two 

other  sections  of  L'^  and  I'i  miles  respectively.  TheCoi'peralion 
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has  obtained  motor-'bus  powers  within  the  boronj^'h  boundaries, 
and  over  an  external  route  subject  to  the  consent  of  the  local 
authorities  concerned.  Over  the  Maltby  route,  tlie  Cor- 
poration previously  held  motor-'bus  poweis,  which  auto- 
matically lapsed  on  the  commencement  of  the  trolley-'bus 
service.  Other  proposed  trolley-'bus  routes  have  not  been 
sanctioned,  and  there  has  been  considerable  railway  oppo- 
sition to  the  granting  of  those  powers  which  have  been 
obtained.  This  is  the  first  case  in  which  a  local  authority 
has  obtained  powers  to  run  trolley-vebicles  outside  its  own 
boundaries. 

The  Rotherham-Maltby  trackless  trolley  route  will  be,  for 
a  time,  the  longest  in  the  country.  Starting  from  the 
terminus  of  the  tramway  extensit)n  (1-7  miles  from  the  centre 
of  the  town),  it  passes  through  the  villagt  s  of  Wickersley 
(I'M  miles  from  terminus),  and  Bramley  (I'-Ol!  miles)  to 
Maltby  (475  miles).  Until  the  road  wideniijg  near  the  tramway 
terminus  has  settled,  the  'buses  will  run  0't)4  mile  nearer  to 
the  town. 

Though  the  route  is  very  undulating,  the  steepest  gradient 
is  1  in  lo-7.  There  are  many  curvei-,  and,  as  a  result,  the 
"  rake  "  of  almost  every  pole  lias  had  to  be  different  from 
that  of  its  neighbours :  the  line  work  has  been  further 
complicated  by  the  fact  that  some  of  the  poles  rest  in  soft 
clay  and  need  a  cross-rail,  while  others  have  to  be  placed  in 
solid  rock. 

The  district  traversed  is,  at  present,  sparsely  populated, 
but  the  opening  of  the  new  collieries  near  Maltby  is  leading 
to  a  rapid  growth  of  this  village.  Wickersley  and  Bramley 
have  no  railway  service,  and  the  only  rail  communication 
from  Rotherham  to  Maltby  is  via  Doncaster,  so  that  the  new 
service  will  benefit  residents  along  the  route,  and.  while 
carrying  trade  to  Rotherham,  will  also  benefit  local  trades- 
people by  opening  out  the  district  for  residential  purposes. 
On  account  of  the  pretty  country,  a  considerable  holiday 
traffic  can  be  depended  upon,  and  the  situation  of  the 
collieries  at  Maltby  is  such  that  they  are  not  likely  to  impair 
the  scenery  for  some  time  to  come.  The  populations  along 
the  Maltby  route  are:  Wickersley,   900;  Bramley,   1,340; 


Maltby,  1,7.'>0;  total  (in  I'.Ul),  4,050.  For  the  pri-sent, 
three  standard  R. K.T.  'buses  are  to  be  employed,  and  there 
is  little  doulit  that,  in  a  few  years,  the  increased  population 
along  the  route  will  justify  the  laying  of  tramrails,  thus 
liberating  the  'buses  for  use  on  other  routes. 

The  Thrybergh  tramway  extension  was  opened  for  traffic 
on  August  ■2:ird,  1012,  and  the  new  'bus  service  and  Unxtm 
tramway  extension  on  October  ord,  1012.  Owing  to  llie 
recent  coal  strike,  it  was  impossible  to  obtain  penalty  con- 
tracts for  the  line  material  required,  and  there  has,  c.'mse- 
(|uently,  been  much  delay  in  the  delivery  ()f  poles.  The 
necessary  road  widenings  are  completed  t«  the  ])resent  'bus 
terminus  at  Maltby,  but  if  it  is  ever  decided  to  run  the 
'buses  right  into,  or  through,  the  village,  costly  street 
widenings  will  probably  be  insisted  upon. 

In  the  course  of  the  prts'^tt  extensions,  Mr.  Lilleker, 
mains  su[eriiitendent,  has  designed  and  built  the  ingenious 
pole-setting  wagon  illustrated  in  fig.  1.  The  tower  stuuture 
and  the  jib  and  struts  are  composed  entirely  of  ttandard 
trolley-pole  arms,  brarkcts,  tie- rods,  iVc  ,  erected  on  an  old 
stone  dray,  and  completed  by  a  simple  hand-winch.  The 
t'ost  of  this  terviceabic  ci|uipment,  which  took  four  days  t<> 
build,  was  about  .£  IS  (excluding  the  winch)  :  for  an  orthodox 
pole-planting  wagon,  manufacturers  asked  £70-£80,  and 
could  not  deliver  in  less  than  three  months  !  The  vertical 
columns  of  the  tower  are  bracket-arms  (with  the  strut-bars 
left  in  place),  and  the  semicircular  damp-ends  are  bolted 
through  wo  iden  beams  and  the  bottom  of  the  dray.  Guard- 
w  re  and  span-wire  clamps  and  cut-down  tie-rods  are  used,  as 
shown,  and  practically  the  whole  of  the  material  is  available 
for  ordinary  use  if  it  should  ever  be  decided  to  demolish  the 
tover. 

The  height  of  the  platform  is  IG  ft.  from  ground  level, 
but  by  notching  the  planks  of  the  platform  and  increasing 
th6  slope  of  the  jib,  a  greater  lifting  height  will  be  obtained. 
Though  primarily  designed  for  pole-setting,  the  structure 
can  be  used  as  an  ordinary  tower  wagon,  and  finds  innumer- 
able applications  in  loading  and  unloading  drays  and  shifting 
drums,  piping,  an<l  s)  on.  The  side  tube  (here  shown  rein- 
forced by  a  wooden  prop),  is  dropjK^d  to  ground  level  and 
clamped  whenever  it  is  desired  to  relieve  the  dray  of  a 
lipping  load,  nnd  a  pulley  at  the  back  of  the  wagon  enables 


-Trolley  Br-  ano  .M.nnR  TowER-LoBBy. 


a  flexible  steel  rope  to  be  run  laterally  to  any  article  which  has 
to  be  moved  transversely  before  being  lifted.  The  hoisting  gear 
has  been  tested  to  30  cwt.,  anJ  six  >^-cwt.  poles  have  been 
set  per  hour  (50  poles,  or  1  mile  of  route,  per  day),  by  its 
aid. 

Four  0000  trolley-wires  are  erected  over  the  'bus  route 
on  standard  tramway  poles  and  brackets,  The  pitch  of  the 
poles   ranges   from    30   yards  at  bends  to  37-40  yards  in 
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straight  runs  ;  the  leogth  of  the  bracket-arms  varies  from 
14  to  18  ft.,  only  a  few  of  the  longest  lengths  being  required. 

At  pr€sent,  the  whole  5-34  miles  tf  route  is  to  be  fed 
through  suitable  meters  from  a  feeder  carried  to  the  tramway 
terminus,  and.  as  the  trolley  Une  is  double  throughout,  and 
only  three  'buses  are  to  be  used,  it  is  expected  that  the 
voltage  drop  at  the  furthest  vehicle  will  not  exceed  50  volts 
(except  temporarily).  If  necessary,  a  positive  feeder  wOlbe 
carried  2  or  3  miles  along  the  route,  probably  in  the  form  of 
a  fifth  overhead  wire  hung  near  the  inner  end  of  the 
brackets. 

The  'buses  are  to  be  of  the  R.E.T.  standard,  single- 
deck  rear-entry  type,  and  are  practically  identical  with 
th;se  already  in  use  at  Bradford  (Electrical  Keview. 
March  29lh,  1912,  page  492,  el  seq.).  Fig.  2  shows 
the  very  roomy  body  employed  and  the  covered-in  driver's 
platform.  The  swivel  trolley  head,  already  described  in  these 
columns,  enables  the  trolley  boom  to  clear  very  high  veh  cles 
immediately  below  the  overhead  lines  (see  fig.  2,  which 
incidentally  shows  the  Tramways  Department's  powerful 
motor  lorry  provided  with  telescopic  tower  and  complete  test- 
ing equipment  for  line  work).  The  tare  weight  of  the  vehicles 
will  be  3  tons  12  cwt.  (considerably  less  than  that  of  the 
Leeds  and  Bradford  vehicles),  and  the  total  weight  with  2« 
passengers,  driver  and  conductor  will  be  less  than  .">  tons.  A 
separate  smoking  compartment  is  provided  at  the  rear  of  each 
'bus  accommodating  16  passengers,  and  IG-c.p..  105-volt 
traction  carbon  lamps  with  anchored  filaments  are  used  for 
lighting.  The  vehicles  will  turn  on  a  radius  of  12  ft. 
(inner  rear  wheel  track).  Shrewsbury  Challoner  tires  are  used. 
32  in.  diameter  x  1'5  in.  on  the  front  wheels  and  30  in. 
diameter  x  8  in.  (twin),  on  the  rear  wheels.  The  makers 
guarantee  the  tires  for  10,000  miles,  or  grant  an  equivalent 
cash  rebate. 

The  'bus  specification  calls  for  a  speed  of  12  m.p.h., 
fully  laden,  up  a  1  :  10  grade  and  requires  the  bi;akes  to  stop 
the  vehicle  fully  laden,  from  20  ii.p.h.  on  a  1  :  !•  down 
grade.  Two  20-h.p.,  525-volt  motors  are  provided,  and  it 
is  probable  that  the  chain  gearing  hitherto  standard  will 
be  abolished  or  a  much  heavier  type  substituted.  The 
insulation  of  the  motors  (fully  connected),  between  windings 
and  case,  with  brushes  down,  is  to  be  at  least  .'>  megohms, 
and  the  windings  must  "withstand  2,000  volts  a.c.  for 
5  min.  when  at  the  maximum  temperature  (not  higher  than 
75'  C.  above  atmosphere)  reached  during  a  one-hour  full- 
load  test. 

A  half-hour  service  is  to  be  maintained,  the  first 
'bus  leaving  the  ilaltby  terminus  at  8'55  a.m.  The 
fare  will  average  Id.  per  mile  (Gd.  all  the  way.  with  Id., 
2d.,  3d.  and  5d.  stages),  and  a  revenue  of  about  '.Hi.  per 
'bns-mile  is  anticipated.  The  motor  char-a-banc  lately 
running  over  the  route  has  never  had  occasion  to  claim  the 
subsidy  promised  by  the  Corporation,  so  there  is  little  doubt 
that  profitable  operation  of  the  new  service  can  be 
secured. 

The  estimated  capital  cost  of  the  three  trolley  'bus  routes 
is  as  follows  : — 

Fecderp,  overhead  lines,  pole?,  ice.  (includinsr  ereeticn  acd 

10  percmt.  contirgencie.-")        £,"0,61P 

Trolley 'busfs  (14  at  £7cO) 10.5C0 

Proportion  of  Parliamentary  costs l.CiO 


Total,  excluding  any  allowance  for  road  widtnings      £42  119 

The  tramway  department  is  to  pay  |d.  per  'bus-mile  to  the 
road  authority  on  account  of  road  upkeep. 


Wajres    in    the    Manchester    District.— There    was 

recently  held  in  Manchester  a  conference  between  employers  and 
employed  in  the  enorineering-  trade  of  the  district,  at  which  con- 
sideration was  given  to  an  application  for  an  advance  of  wages 
made  on  behalf  of  13  Trade  Unions,  with  a  membership  of  more 
than  12,000  worhmen.  The  2imes  states  that  it  was  decided  to 
submit  the  following  terms  to  a  baUot  of  the  societies  concerned  : — 
An  advance  of  Is.  in  day  rates,  and  of  2^  per  cent,  in  piece  prices. 
the  first  pay  at  advanced  rates  in  November.  A  further  advance  of 
Is.  in  day  rates,  and  21  per  cent,  in  piece  rates,  to  be  paid  in 
January.  Wages  to  remain  unaltered  for  three  years  from  January 
nest,  and  subsequent  changes  to  be  subject  to  three  months'  notice 
on  either  side. 


HOLBORN    STREET    LIGHTING. 

OtR  readers  will  remember  that  last  year,  after  tendering 
against  one  another  for  the  contract  for  the  public  lighting 
of  the  borough  of  Bfolborn,  the  rival  interests  joined  hands 
and  submitted  a  joint  tender  for  the  work,  which  included 
the  supply  of  all  the  necessary  plant  and  the  maintenance  of 
a  specified  candle-power  for  the  term  of  10  years,  at  an 
inclusive  payment  of  £7,045  per  annum.  Having  practi- 
cally Eo  alternative,  the  Borongh  Council  accepted  this  oiTer, 
which  was  but  little  in  excess  of  the  amoimt  paid  during  the 
previous  1  (>  years,  but  provided  a  greatly  increased  candle- 
power  and  improved  illumination  throughout  the  area.  The 
capital  expenditure  required  in  respect  of  new  columns, 
lamps  and  fittings,  Ac,  was  estimated  to  amount  to  about 
£9,000  :  the  annual  payments  for  the  extinction  of  this 
outlay  were  included  in  the  contract  amount  above  stated, 
and  at  the  end  of  the  period  the  new  fittings,  &c.,  were  to 
become  the  property  of  the  Council.  The  work  was  put  in 
hand,  the  gas  lighting  being  carried  out  by  the  Gas  Light 
and  Coke  Co ,  while  the  electrical   work  was  done  by  the 


Fig.  1.— Details  of  Lantekx. 


Fig.  2.— Electbic  Lightisg 
Stasdabds  is  Holbobk. 


Metropolitan  Electric  Supply  Co..  acting  in  conjunction 
with  the  Charing  Cross  and  City  Co.,  and  the  County  of 
London  Co.,  which  are  each  supplying  a  portion  of  the  lamps. 
The  electrical  part  of  the  contract  was  put  in  operation  on 
October  9th. 

The  whole  of  the  electric  lighting  has  been  carried  out 
with  incandescent  metallic-filament  lamps,  of  the  Osram  and 
Mazda  types.  These  are  mounted  in  lanterns  of  improved 
pattern,  to  the  design  of  Mr.  J.  S.  Highfield,  chief  engineer 
to  the  iletropolitan  Co..  and  similar  in  principle  to  the 
ceiling  lamps  and  outside  lanterns  which  are  also  made 
under  his  patents. 

The  installation  comprises  an  aggregate  of  about  18G.000 
C.P.,  distributed  over  13  miles  of  streets,  and  is  supplied 
with  electrical  energy  at  both  100  and  200  volts,  partly  D.c. 
and  partly  a.c.  The  supply  is  derived  from  the  ordinary 
distributing  mains  in  each  locality,  and  the  lamps  are 
switched  on  and  ofl:'  individually  by  hand.  Five  different 
lighting  units  are  employed,  in  accordance  with  the  original 
specification,  but  practically  the  lighting  is  efl"ected  almost 


Vol.71.   No.  1,822, ooTOBEE L-r,,  1912.]      THE    ELECTRICAL    REVIEW. 


645 


entirely  with  tliree  of  these  ;    their  candle-power   and  the 
number  employed  of  each  are  as  follows : — 

C.P 1,800         600         -100         200  !I0 

No.  of  standards  ...  20  5        212  4         717 

Distance  apart,  yards         30  —  15  —  2'> 

In  the  principal  thorouglifares,  which  are  about  fiO  ft. 
wide,  the  lamps  are  mounted  on  columns  at  a  height  of  about 
1)S  ft.  from  the  ground  ;  in  the  minor  streets  they  are  about 
10  or  1:.'  ft.  high.  Almost  all  the  columns  are  fixed  on  the 
footway,  and  the  system  of  centre  suspension  from  span 
wires,  nmch  favoured  by  the  City  of  London  Corporation,  has 
not  been  employed  in  Holborn.  Access  to  the  lanterns  is 
obtained  by  ladders. 

The  importance  of  a  handsome  appearance  in  the  daytime, 
in  addition  to  high  illuminating  efficiency  at  night,  has  been 
borne  in  mind  in  the  design  of  the  lanterns  and  columns, 
which  are  of  a  novel  pattern.  The  lanterns  were  made  by  the 
General  Electric  Co.,  Ltd.,  Messrs.  Veritys,  Ltd.,  and  Mr. 
Haydn  Harrison,  and  are  illustrated  in  sectional  elevation  and 
plan  herewith  (fig.  1).  They  are  practically  airtight,  and  the 
interior  is  accessible  only  tlirough  the  top.  The  glass  enclosure 
is  of  the  form  of  an  inverted  cone,  with  four  bars,  which 
offer  practically  no  obstruction  to  the  liglit,  and  tlie  weekly 
cleaning  is  confined  to  the  outside  of  the  lantern.  The  inside 
is  cleaned  only  when  new  lamps  are  required,  and  thus  the 
cost  of  cleaning,  as  well  as  the  risk  of  breaking  the  lamps,  is 
very  much  reduced.  The  reflectors  are  designed  to  deflect  a 
large  portion  of  the  upward  rays,  so  as  to  aid  the  illumination 
at  a  distance  from  the  columns,  and  are  carried  on  floating 
springs,  as  shown  in  the  section.  The  switches  and  fuses 
used  are  those  of  the  General  Electric  Co.,  Ltd.,  and  Mr. 
Haydn  Harrison,  and  the  connections  to  the  mains  are  made 
with  rubber-insulated  wires. 

A  general  view  of  a  coUinin  and  lantern  is  given  in  fig.  2  ; 
ths  columns  are  fixed  to  special  concrete  bases,  about  18  in. 
of  their  length  being  below  the  ground  level.  The  lamjw 
are  kept  burning  all  night.  The  largest  size  of  lamp 
employed  isof  OOOc.p.,  the  1,800-c.p.  lanternscarryingagroup 
of  three  of  these. 

Photometiic  curves  showing  the  distribution  of  illumina- 
tion are  not  at  present  available,  but  the  lighting,  as  judged 
by  the  eye,  is  very  effective. 


CORRESPONDENCE. 


Letter!  r^ceir«d  hy  vt  after  5  P.M.  ON  TOESDAT  cannot  appear  until 
the  following  week.  Correspondents  akould  forward  their  communi- 
oatioM  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hate  the  writer's  name  and  address  in  our  possession. 


Trade  with  Australia. 

Your  issue  of  August  IGth  is  just  to  hand,  and  I  liave 
read  with  interest  and  appreciation  the  articles  on  "  Anstra- 
lian  Trade." 

There  is  no  doubt  that  Mr.  Hamilton-Wickes  lias  done 
an  immense  amount  of  good. 

At  the  present  time  there  is  a  great  tendency  in  favour  of 
goods  "  JIade  in  England,"  and  it  behoves  manufacturers  to 
take  every  advantage  thereof  at  once. 

We  represent  English,  U.S.A.  and  Continental  houses, 
and  this  is  what  we  find  : — 

(a)  American  and  Continental  manufacturers  keep  us 
well  posted  with  catalogues  of  every  description,  whilst  we 
have  to  write  to  English  advertisers  ti  send  them. 

(b)  f^nglish  price  lists  do  not  contain  such  full  details  as 
those  of  their  competitors. 

(t-)  English  houses  do  not  seem  to  bother  to  go  to  the 
pains  to  give  information  in  reply  to  inquiries  that  their 
foreign  friends  do. 

{(/ )  C jntinental  suppliers  appear  to  make  it  a  pleasure  to 
please  and  they  give  careful  study  to  meeting  local  requirements, 
whereas  English  houses  expect  us  to  adopt  their  standards. 

(f)  German  and  U.S.A.  manufacturers  push  for  business 
energetically,  and  are  real  "  triers  "  ;  on  the  other  hand,  we, 
as  a  rule,  find  it  necessary  to  approach  British  companies. 

(fj  Foreign  firms  are  always  ready  to  cut  prices  and  meet 
competition  ;  Britishers  do  not  seem  to  care  what  the  out- 
come of  their  quotation  is. 

(g)  Foreign  deUveries  usually  appear  to  be  more  prompt. 


Continental  and  U.S.A.  firms  are  well  reprefcnted  in 
Australia,  and,  despite  preferential  Customs  tariff,  are 
evidently  holding  their  own. 

British  firms  need  to  wake  up  ;  we  Australians  are 
patriotic,  and  push  forward  British  goods  whenever  we  can, 
although  there  is  more  profit  in  foreign  goods  ;  but  the  local 
tendency  is  price  first  and  quality  next.  Even  so,  if  by 
paying  a  little  more  we  can  buy  the  English  article,  we 
usually  do  so. 

To  get  more  hold  of  the  colonial  markets,  the  British 
firms  should  lay  themselves  out  to  study  our  special  ref|uire- 
ments. 

On  one  occasion  we  invited  an  English  firm  in  one  of  the 
Midland  counties,  and  a  Berlin  manufacturer,  to  tender  to  a 
certain  specification,  copy  of  which  and  sample  could  be  seen 
at  the  office  of  the  High  Commissioner  in  London.  The  Berlin 
company  sent  a  man  to  London,  but  the  English  one  inti- 
mated that  they  did  not  think  it  worth  while  I  The  tender 
was  worth  £21,000. 

We  could  give  other  instances  which  have  disgusted  us  at 
various  times. 

Britain  First. 

Australia. 


Liability  of  Engineers. 

A  matter  has  come  to  my  notice  which  is  of  more  than 
mere  interest  to  all  steam  users. 

I  have  all  my  steam  pipework  insured,  and  I  have  lately 
received  intimation  from  the  Insurance  Co.  that  although 
they  still  agree  to  insure  it  as  it  stands,  they  recommend  the 
removal  of  all  cast-iron.  Our  steam  pressure  is  160  lb.,  no 
superheat,  the  pipework  is  steel,  and  the  valve  bodies  and 
separators  are  cast-iron. 

I  pointed  out  to  the  company  that  the  wording  in  the 
latest  Hopkinson  valve  catalogue  which  I  have  is  "  For 
lC)Olb.  pressure  cast-iron  bodies  and  covers,"  "  For  225  lb. 
pressure  cast-steel  bodies  and  covers,"  but  they  still  continue 
their  "  recommendation." 

Now,  in  the  event  of  an  accident  and  Board  of  Trade 
incjuiry,  what  is  my  position  and  that  of  all  other  engineers 
who  have  received  such  advice  ?  Again,  how  far  should  the 
recommendation  be  carried  ?  Should  one  include  boiler 
fittings,  such  as  safety  valves,  engine  stop-valves,  separators, 
high-pressure  steam  chests  and  cylinders  ? 

Steam  engineers  should  realise  that,  even  though  insured, 
they  stand  to  be  personally  fined  if  negligence  is  brought 
home  to  them  at  a  Board  of  Trade  inquiry. 

H.  M.  Taylor, 

Borough  Electrical  Engineer. 
Middlesbrough,  October  IHfh,   1912. 


Fuse  Formalte. 


Various  formuhe  have  been  suggested  from  time  to  time 
relating  the  minimum  current  necessary  to  fuse  a  wire  to  the 
diameter  of  the  wire.  The  best  known  is,  perhaps,  v  =  a  d"'-, 
where  a  is  a  constant. 

Dr.  Russell,  also,  in  a  paper  read  before  the  Physical 
Society  some  time  ago  ("  The  Convection  of  Heat  from  a 
Body  Cooled  by  a  Stream  of  Fluid  ").  deduces  a  result  which 
gives  c  oc  d'''-^\ 

This  formula  Dr.  Russell  compares  with  experiments 
made  by  Schwartz  and  .lames,  and  gives  a  list  of  their  results, 
showing  that  the  index  varied  between  1'20  and  1"32  for 
certain  wires  of  various  substances.  On  referring  to  Schwartz 
and  James's  paper,  I  was  somewhat  surprised  to  find  that 
the  index  varied  widely  for  the  same  material.  For  instance, 
for  copper,  from  1  to  10  amperes,  the  index  obtained  was 
U195,  whereas  from  10  to  100  amperes  the  index  was  I'AOS, 
for  tin  Ulo  to  U32,  and  for  aluminium  T-tO  was  obtained. 

Dr.  Russell,  in  deducing  his  formula,  assumes,  as  is  usnal, 
a  steady  state  existing  between  the  gain  and  loss  of  heat,  and 
also  that  the  heat  generated  per  second  is  proportional  to 
c-  po/ira',  where  p,  is  the  volume  resistivity  (whatever  that 
may  mean),  and  a  the  radius. 

The  former  of  these  assumptions  is  a  fairly  reasonable  one 
under  certain  conditions,  but  why  should  e  =  pojua^  ?  As 
regards  many  substances,  R  could  never  be  arrived  at  in  thii 
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way  even  approximately,  and  it  is  a  huge  jump  to  assume 

it  BO. 

Again,  if  we  adopt  Dr.  Russell's  formula  for  the  cooling 
of  a  strip  by  convection,  we  ought  to  obtain  a  formula  the 
fusing  current  for  strips.  Dr.  Eussell  does  not  do  this  for 
some  reason,  but  I  have,  and  the  results  obtained  do  not 
agree  with  Schwartz  and  James's  experiments. 

For  example,  I  get  c  a  J*  /*  , 
whereas  Schwartz  and  James  get — 

C  =  Ab{t  +   Jc)    OVC  =  A.  r*  (h   +   I'), 

where  h  and  /  are  breadth  and  thickness,  a  and  k  constants. 

I  have  come  to  the  conclusion  that  convection  plays  only 
a  part  in  the  phenomena  of  fusion  of  wires,  &c.,  and  I  think 
that  Dr.  Russell  was  rather  hard  on  electricians  when  he 
stated,  "  before  this  paper  was  pubUshed.  electricians  making 
the  assumption  that  the  heat  emitted  per  unit  surface  was 
independent  of  its  radius  deduced  that  n  should  be  1'5." 

I  suggest  that  at  present  these  poor  people  are  not  so  far 
wrong  after  all,  and  that  the  index  1'5  is  for  some  wires 
just  about  as  unsuitable  as  r25. 

W.  H.  F.  Murdoch. 

MUlhiU,  Middlesex. 

Octoher  i\s1,  1912. 


Generation  Plant  for  Yillage  Lighting. 

I  should  Uke  the  advice  of  some  of  your  readers  as  to  what 
power  to  use  for  generating  in  the  following  circumstances : — 
I  have  charge  of  the  generating  station  in  a  small  village, 
with  only  500  lights  connected ;  this  number  is,  however, 
steadily  increasing.  A  small  syndicate  of  local  people  owns 
the  affair.  As  it  was  not  easy  to  raise  money  for  electric 
lighting  in  a  little  place  like  this,  everything  has  been  done 
in  the  most  economical  manner.  There  is  at  present  only 
one  engine,  and  this  a  steam  engine.  I  beUeve  the  general 
opinion  is  that  steam  is  out  of  the  question  in  a  case  like 
this.  Well,  there  is  this  to  be  considered.  We  can  get 
good  slack  at  10s.  per  ton  delivered.  Our  station  is  in  a 
situation  where  smoke  is  no  objection,  and  a  brook  of 
splendid  water  for  the  boiler  runs  through  the  premises. 
The  engine  and  boiler  are  semi-portable,  undertype,  single 
cylinder,  with  governor  acting  on  expansion  valve,  made  by 
a  firet-class  firm.  It  was  bought,  in  perfect  condition 
thronghout,  for  a  quarter  of  its  cost  new.  With  cold  feed 
water,  my  fuel  cost  per  unit  sold  is  at  present  I'ld.  per 
unit  (please  don't  laugh).  Pressure  only  65  lb.,  and  non- 
condensing. 

Supposing  that  only  one  engine  can  be  afforded,  should 
we  be  wise  in  changing  over  to  gas  or  oil ':  I  refer,  of 
course,  to  suction  gas  and  semi-Diesel  oil  engine,  as  the 
power  required  now  is  only  1 1  h.p.,  and  will  perhaps  never 
exceed  20  h.p.  The  main  question  is  as  between  low 
capital  cost,  high  generating  cost,  and  reliability  on  the  part 
of  steam,  and  (comparatively,  being  new  engines)  high 
capital  cost,  low  fuel  cost,  and  reliability,  or  unreliability  on 
the  other  hand.  Whatever  steam  may  be  called,  we  have 
never  had  a  hitch,  and  the  bogey  of  banking-up  losses  is  not 
such  a  great  one  as  might  be  imagined. 

I  don't  know  whether  this  letter  is  suitable  for  your 
paper,  by  the  side  of  30,0G0-h.p.  turbines.  &c.,  but  I  know 
that  this  small  subject  is  of  interest  to  many  people,  and 
through  the  advent  of  the  metal-filament  lamps  these  tiny 
stations  in  rural  districts  are  going  to  multiply.  And  there 
are  any  amount  of  engines  of  the  type  mentioned  going  at 
almost  scrap  prices,  although  in  perfect  order. 

A  Little  Man. 


Tlie  Use  of  Mica  in  Electrical  Apparatus. 

With  reference  to  the  article  by  Messrs.  Fleming  and 
.Johnson  on  the  above  subject,  we  should  like  to  point  out 
that  the  statement  regarding  the  annealing  of  mica  is  not  at 
all  in  accordance  with  our  experience. 

We  would  state  that  "  silver  mica  "  which  we  have  placed 
on  the  market  is  almost  entirely  the  product  of  a  special 
annealing  process.  This  material  has  for  several  years 
proved  itself,  in  practical  use,  to  be  of  extraordinary  soft- 
ness :  it  is  used  in  very  considerable  quantities,  and  its  use 
will  lengthen  the  life  of  a 'commutator  to  an  appreciable 


extent.     Naturally,  the  process  is   one  which  requires  the 
closest  attention  to  achieve  satisfactory  results. 

Silver  mica  has  the  same  insulating  properties  as  natural 
mica,  and  we  have  never  noticed  any  tendency  to  disin- 
tegration ;  indeed,  it  has  almost  the  same  solidity  as  natural 
mica. 

As  regards  price,  there  is  also  no  considerable  difference 
as  compared  with  natural  mica,  especially  as  '•  Megohmit " 
(Micanite),  sheets  are  made  up  in  exactly  the  same  way  as 
with  natural  mica,  thus  enabling  large  sizes  to  be  used  at  a 
minimum  cost.  Generally  speaking,  the  material  combines 
the  advantages  of  natural  mica  with  an  otherwise  unobtain- 
able softness. 

Further  particulars  are  at  the  disposal  of  any  of  your 
readers  interested. 

Per  pro  Meirowsli)'  &  Co.,  A.G. 

D.   H.   SCHULTZ. 

Manchester,  OcioUr  21st,  1912. 


Boiling  Water. 

I  have  carried  out  a  test  with  a  gas  ring,  in  order  to 
ascertain  the  cost  of  gas  boiling,  and  give  herewith  the 
figures  obtained,  which  should  be  useful  to  those  who  are 
improving  the  efficiency  of  electric  boiling  plates.  Possibly 
someone  would  furnish  particulars  of  a  simUar  test  with 
electricity  ; — Starting  all  cold  (14^  C.)  ;  volume  of  water, 
2  pints  measured  ;  weight  of  kettle,  1\  lb. ;  time  to  boil, 
7^  minutes ;  gas  used,  2-17  cb.  ft. :  cost  at  Is.  lid.  per 
thousand,  -Ood. 

The  kettle  has  a  copper  bottom  and  sides,  and  also  a  small 
tube  through  the  middle,  which  tube  does  not,  however, 
increase  the  efficiency  very  much. 

Electrician. 


NOTES    FROM    CANADA. 


[from  ovr  speciai.  corbespoxdent.] 


The  Hydro-Electric  Power  Commission,  of  Ontario,  has  just 
announced  a  substantial  reduction  in  rates,  to  take  effect  on 
November  1st  next.  Of  the  more  important  towns,  17  are 
to  benefit  by  amounts  varying  from  about  3  per  cent,  to  over 
10  per  cent. 

The  cheapest  rate  is  £3  6s.  8d.  for  one  horse-power-year, 
24  hours  per  day,  and  the  prices  range  up  to  £8  lis.  J'or 
very  small  towns  and  villages  very  remote  from  the  generat- 
ing stations,  the  cost  is  higher  still. 

The  chairman  has  announced  that,  after  paying  full  interest 
charges  to  the  Government  (Provincial)  amounting  to  some 
£30,000,  there  is  still  £10,000  left. 

It  is  probable  that  next  year  further  reductions  will  be 
made  in  the  cost  of  energy,  owing  to  the  expected  increase 
in  the  demand,  which,  by  the  end  of  the  current  month, 
will  already  have  reached  30,000  h.p.  This  is  an  excellent 
result,  considering  that,  with  the  exception  of  the  few  fairly 
large  towns  in  Ontario,  such  as  Toronto,  (Ottawa  and 
Hamilton,  all  the  rest  of  the  towns  are  little  larger  than 
villages.  Under  the  new  rates  Toronto's  bQl  for  power  wUl 
be  reduced  from  about  £48,000  to  £43,000  per  aimum.  It 
was  reported  some  time  ago  in  these  "  Notes  "  that  the  Com- 
mission intended  to  act  as  a  purchasing  agent  for  the  various 
municipalities.  This  work  has  now  been  actively  taken  up, 
and  the  Commission  has  been  able  to  make  contracts  for 
large  quantities  of  material  on  much  better  terms  than  would 
have  been  possible  for  the  individual  municipalities  ;  better 
delivery  is  also  secured,  the  Commission  being  a  large,  and, 
therefore,  important  buyer.  Later  on  other  advantages  will 
be  possible  of  attainment,  as  the  Commission  will  have 
its  own  testing  laboratory,  and  will  be  in  a  position  to  carry 
out  suitable  tests  on  lamps  and  other  articles,  so  that, 
taking  into  consideration  price,  life  and  other  factors,  the 
municipalities  will  be  able  to  buy  materials  of  such  a  class 
as  will  best  suit  any  particular  requirements. 
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The  C'oiimiissioii  now  also  einployu  an  uudiLui-  whose  duty 
it  IB  to  iuvestigatf  the  financial  standing  of  the  electricity 
departments  of  the  various  towns.  A  standard  system  of 
accounting;;  has  been  developed  and  is  being  widely  adopted, 
weak  spots  in  administration  and  business  methods  an- 
broughi  to  light,  and  the  Commission  recommends  what  it 
considers  to  be  a  suitable  remedy. 

It  is  evident  that,  particularly  to  the  small  towns  and 
villages,  such  services  as  these  are  of  immense  benefit,  as 
otherwise  they  must  struggle  on  with  inefficient  plant, 
administration  and  unsatisfactory  conditions  generally,  in 
many  cases  for  years,  as  not  a  few  of  them  have  actually 
been  doine. 

Of  course,  as  in  the  old  country,  municipalities  here  have 
a  little  way  of  overlooking  such  little  items  as  depreciation 
and  sinking  fund,  and  go  on  merrily  enough  for  a  while. 
Now,  however,  the  Commission  is  laying  its  finger  on  these 
matters,  and  it  would  be  a  bold  Town  Council  that 
ignored  the  recommendations  of  the  former  body  on  such 
points. 

Mr.  Hamilton  Wickes,  the  new  Imperial  Trade  Com- 
missioner, has  arrived  in  this  country,  and  is  gathering 
information  from  all  and  suiulry  to  enable  him  to  deal  with 
some  of  the  proljlems  which  confront  him.  His  task  here 
will  be  somewhat  ditVerent  from  what  it  was  in  Australia 
owing  to  the  preponderating  influence  of  tlie  U.S.A.  So 
far  as  the  British  manufacturer  is  concerned,  electrical  goods 
may  be  divided  into  two  classes. 

(a)  Those  in  which  American  inrtuence,  as  regards 
standards  and  patterns  already  ruling  in  the  country,  is  very 
great. 

{b)  Those  in  which  there  are  as  yet  in  Canada  no 
definitely  accepted  standards  and  patterns. 

In  class  {(i)  come  all  those  fittings  and  materials  which 
are  governed  by  the  National  Electric  Code,  such  as 
conduit,  small  switches,  fuses,  insulation  of  wires  and 
cables,  &c.  Extra-high-tension  insulators,  transformers, 
switchgear,  Ac,  also  come  in  this  class,  owing  to  the  entire 
lack  in  Great  Britain  of  any  means  of  gaining  practical 
experience  of  such  apparatus — not  until  jxiwer  is  generated 
in  bulk  at  the  coal  mines,  and  the  Board  of  Trade  permits 
overhead  lines  for  100,00i»  volts  and  more  to  be  run  across 
country,  can  the  British  manufacturer  hope  to  enter  the 
market  for  the  latter. 

In  class  (b)  come  central  station  plant,  prime-movers, 
generators,  motors,  batteries,  switchboards,  instruments,  elec- 
tricity supply  meters,  and  underground  cables,  especially  for 
high  voltages  (say,  l'U,()00  and  upwards). 

In  class  (a)  it  is  not  unlikely  that  American  practice  will 
always  govern  the  situation,  to  a  great  extent,  if  not 
entirely,  but  in  class  (/-)  there  is  still  hope  for  the  British 
manufacturer,  and  the  sooner  he  gets  in  the  better,  not  only 
for  himself,  but  also  for  Canada,  as  greater  competition  will 
be  introduced  and  prices  therefore  kept  down  to  a  reasonable 
level. 

Undoubtedly,  the  fact  that  in  respect  of  the  first-named 
materials  in  class  (c)  only  Canadian  and  American  firms 
are,  practically  speaking,  in  competition  with  each  other,  and 
that  most  of  the  former  are  closely  affiliated  with  the  latter, 
tends  to  keep  up  prices  to  an  extent  which  would  not  be 
possible  were  other  nations  to  enter  the  market. 

There  is  a  kind  of  double  tariff  wall  in  action  here — i.i:, 
there  is  the  ordinary  Customs  tariff  on  those  materials,  and  on 
top,  as  it  were,  of  that,  comes  the  additional  barrier  due  to 
the  difficulty  which  firms  outside  of  the  American  continent 
experience  in  getting  their  products  approved  by  the  Chicago 
laboratories  ;  so  far  this  has  practically  excluded  competition 
in  the  lines  of  goods  indicated  from  outside  sources. 


German  Trading  in  Spain, — The  number  of  dynamos, 
motors  and  transformers  invoiced  by  the  Madrid  branch  company 
of  the  Siemens-Schuckert  Works  in  its  first  year  of  trading  (1911) 
represented  a  total  of  121,276  H.P.  After  defraying  general 
expenses,  interest  on  loans  and  taxes,  and  placing  £5,000  to  the 
depreciation  account,  the  net  profits  are  returned  at  £10,000.  It  is 
proposed  to  pay  a  dividend  of  5  per  cent,  on  the  ordinary  share 
capital  of  £180,000,  and  to  carry  forward  the  balance.  The  loan 
capital  amounts  to  £60,000. 


PROCEEDINOS    OP    INSTITUTIONS. 


Sources  of  Energy  Available  for  Power. 

In  tliecourseof  a  Presidential  Address  by  Dr.  H.  S.  Hklk-Sh.\w, 
F.R.8.,  M.Inst.C  K.,  before  the  Association  Of  EngineEBS-in- 
Charge,  on  October  Oth,  the  author  reviewed  the  available  eourceM 
from  which  power  can  be  derived.  Dealinfr  first  with  coal,  he 
stated  that  our  present  annual  output  was  about  230,000,000  ton*. 
Assuming  the  present  rate  of  output  to  be  maintained,  our  coal 
resources  would  last  more  than  4iiO  years. 

From  data  collected  by  Dr.  Beilby,  it  was  evident  that  there 
might  be  a  possible  saving  of  nearly  one-third  of  the  whole  amount 
used.  To  the  steam  turbine  we  owed  a  considerable  advance 
towards  possible  limits  of  thermal  efficiency  of  the  steam  engine. 
The  lion.  Sir  Charles  Parsons  stated  that  the  upper  limit  of  tem- 
perature to  which  working  was  possible  had  been  nearly  reached, 
and  remarked  (report  of  the  British  Science  Guild):-  -"The  highest 
efficiency  realised  by  any  steam  engine  up  to  the  present  is  about 
12J  lb.  of  steam  per  KW.-hour,  which  is  equivalent  to  9  lb.  per  shaft 
horse-power,  or  a  little  over  1  lb.  of  good  coal,  or  about  '8")  lb.  of 
oil  burnt  under  a  good  boiler.  This  result  has  been  obtained  with 
units  of  10,000  H.P.  working  at  full  load,  with  a  steam  pressure  af 
200  lb.  gauge,  superheated  to  a  temperature  of  300°  C,  and  exhaust- 
ing into  a  vacuum  of  1  in.  (absolute)  of  mercury.  It  represents  a 
conversion  of  about  70  per  cent,  of  the  available  energy  of  the 
steam  into  mechanical  power,  or  a  conversion  of  about  one-fifth  of 
the  heat  in  the  fuel  into  mechanical  work."  ..."  In  practice,  a 
temperature  is  soon  reached  l)eyond  which  the  increased  deteriora- 
tion of  the  superheater,  boiler  and  engines  more  than  counter- 
balances the  saving  in  fuel,  so  tliat  finality  in  thin  direc- 
tion is  Jtt'Oit  ri'acked^  and,  in  fact,  /tax  already  been 
nearly  a j>jj ranched.  At  the  lower  end  of  the  cycle,  the  temperature 
of  the  condenser  being  determined  by  that  of  the  circulating  water, 
there  is  not  rauch  scope  for  improvement  in  this  direction.  There 
is,  however,  a  probability  of  some  improvement  in  boiler  and  engine 
efficiencies  by  the  reduction  of  petty  losses,  which,  in  the  aggregate, 
represent  a  loss  nearly  equal  to  the  total  energy  realised  as 
mechanical  work.  These  losses  are  about  equally  divided  between 
the  lx)iler  and  the  engine,  and  have  for  many  years  been  .the  subject 
of  much  careful  thought  and  investigation.  The  conclusion  at 
present  appears  to  be  that  the  boiler  and  the  steam  engine  may  be 
improved  to  some  considerable  extent  by  small  economic  improve- 
ments in  the  method  of  combustion,  in  the  efficiency  of  heat  transfer 
in  the  boiler  and  superheater  to  the  working  fluid,  and  in  the  engine 
itself,  hut  that  no  further  gubxtantial  improrement  in  jiofnible  in  the 
co/tdcnser,'^ 

Coming  next  to  the  internal-combustion  engine,  Dr.  Dngald  Clerk 
remarked  :  "  With  regard  to  the  future,  it  is  possible  in  a  large 
engine,  i.e.,  gas  engine,  to  increase  the  indicated  thermal  efficiency 
to  about  r>0  per  cent.,  but  in  such  an  engine  the  mechanical 
efficiency  obtained  would  be  about  40  per  cent.  The  smaller  gas 
engines  do  not  give  quite  snch  good  results,  bnt  the  falling  off  is  not 
great."  .  ..."  A  very  large  amount  of  power  can  still  be 
obtained  from  the  blast-furnace  gases  evolved  at  British  ironworks. 
Assuming  10,000,000  tons  of  pig-iron  to  be  made  in  Britain  per 
annum,  and  allowing  for  the  free  gas  available  after  heating  the 
blast,  about  700,000  H.P.  could  be  continuously  developed  in 
Britain  without  Ifurninq  any  additional  fuel.  Some  of  this  gas  is 
used  for  motive  power,  but  the  greater  part  of  it  is  still  wasttd. 
The  gases  evolved  in  modern  coking  processes  can  be  collected 
and  used  for  motive  power.  From  this  source  it  is  possible  in 
Britain  to  obtain  about  110,000  h.p.  continuously.  Engineers  are 
busily  engaged  at  present  in  attempting  to  utilise  all  sources  of 
motive  power,  and  at  no  previous  time  have  they  paid  greater 
attention  to  waste  gases  and  waste  heat  than  at  present.  The 
waste  heat  carried  away  in  the  exhaust  gases  of  gasenginesisutilised 
in  many  cases  for  raising  steam,  and  about  2  J  lb.  of  steam  at  over 
100  lb.  per  sq.  in.  pressure  can  be  obtained  per  hour  per  b.h.p.  The 
exhaust  steam,  too,  from  rolling  mill  engines  and  other  engines 
using  little  expansion,  is  being  largely  applied  to  operate  low- 
pressure  steam  turbines.  Practically  all  the  waste  heat  from  gas 
engines,  amounting  to  about  50  per  cent,  of  the  total  heat  of  com- 
bustion, could  be  utilised  in  some  such  manner." 

Considering  next  the  available  supplies  of  petroleum  for  use  as 
motive  power,  Dr.  Sir  Boverton  Redwood  stated  thatthe  quantity  pro- 
duced per  annum  all  over  the  world  was  approximately  38,000,000 
tons.  "  If  the  whole  of  this  crude  petroleum  were  employed  as 
fuel  in  steam  raising,  it  would  not  replace,  allowing  for  its  higher 
thermal  efficiency,  much  more  than  5  per  cent,  of  the  world's  out- 
put of  coal ;  whilst,  if  used  in  internal  combustion  engines,  it  would 
be  equivalent,  as  a  source  of  power,  to  about  15  per  cent,  of  the 
coal.  Only  a  small  proportion,  however,  of  the  crude  petroleum 
could  be  regarded  as  available  for  use  as  a  source  of  power,  for  by 
far  the  larger  part  is  in  demand  as  an  illuminating  agent,  and  as  a 
lubricant  for  machinery." 

It  was  generally  assumed  that  the  power  of  both  wind  and  water 
cost  practically  nothing.  Quite  apart,  however,  from  the  rental  of 
the  necessary  land,  the  up-keep  of  wind  and  water  mills  was  by  no 
means  a  negligible  quantity  ;  but  the  really  unsatisfactory  feature 
of  such  power  was  its  uncertainty  and  intermittent  character. 
A  good  deal  might  be  done  to  conserve  the  water  power  now 
running  to  waste  in  this  country,  bnt  we  could  not  hope  to 
derive  power  from  this  source  with  an  effect  such  as  might  be 
witnessed  in  other  countries.  At  present  tidal  power  conld  not 
compare  with  steam  power,  even  putting  the  cost  of  coal  against 
the  rental  Of  the  necessary  land  in  this  country.  Dr.  Louis  Bell,  a 
few  years  ago,  taking  as  an  illustration  the  possibilities  of  the  10-ft. 
tides  in  the  Bay  of  Fundy.  showed  that   for  two   runs  of  5  hours 
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each,  more  than  50,000  H.p.  were  available  per  sq.mile  of  reservoir, 
and  thit  if  the  area  between  two  head-lands  3  miles  apart  (an  area 
of  400  sq.  miles),  could  be  converted  into  a  tidal  basin,  more  than 
20,000,000  HP.  would  be  available  :  but  to  utilise  it  would  require 
an  engineering;  feat  more  tremendous  than  anything  yet  attempted 
by  man.  These  figures,  however,  were  interesting,  as  showing 
there  were  sources  of  power  which,  in  the  event  of  the  exhaustion 
of  our  fuel  supply,  might  at  some  future  date  have  to  be  utilised. 

Concerning  the  action  of  the  wind,  it  took  a  fairly  large  windmill 
to  produce  any  reasonable  effect.  For  instance,  a  windmill  with 
four  sails,  each  24  ft.  long,  and  from  6  ft.  to  9  ft.  broad,  making 
Ki  R.P.M.,  and  actuated  by  a  fairly  good  wind  having  a  velocity  of 
20  ft.  per  second,  had  as  its  highest  theoretical  effect  only  about 
.")  H.P. — that  was  to  say,  a  windmill  of  this  size  would  only  produce 
the  effect  of  a  steam  engine  using  from  10  to  15  lb.  of  coal  per  hour, 
or  a  total,  in  a  week  of  10  hours  per  day,  somewhere  about  5  cwt. 
The  coal  in  question  would  only  cost  from  'i».  to  4s.,  and  the  steam 
engine  would  have  the  enormous  advantage  of  uniformity  of  effect, 
ami  this  with  a  continuity  of  action  which  could  not  be  ensured  in 
the  employment  of  the  wind. 

In  countries  like  California,  where  the  sunlight  was  continuous 
and  rain  occurred  practically  only  at  night,  the  direct  rays  of  the 
sun  might  be  considered  to  represent  something  like  10,000  h.p. 
•J  available  through  at  least  eight  hours  of  the  day.  Dr.  Louis  Bell 
gave  an  account  of  a  recent  type  of  apparatus  for  this  purpose. 
The  boiler  gave  200  lb. pressure  in  full  sunshine,  and  developed  10  h.p. 
The  annual  expense  of  this  contrivance  worked  out  at  about  £15 
per  horse-power  per  year,  which  was  considerably  below  the  cost  of 
the  power  obtained  from  small  steam  or  oil  engines,  and  compared 
favourably  with  the  price  of  electric  power,  at  any  rate  in  small 
units. 

According  to  Sir  William  Ramsay,  a  ton  of  radium  gave  off 
energy  which  in  the  course  of  a  year  would  be  equivalent  to  the 
burning  of  117  tons  of  coal.  In  doing  this,  it  suffered  only  a  minute 
loss  of  its  weight.  But,  as  far  as  could  be  reasonably  conjectured, 
the  whole  world  contained  something  like  5  cwt.  of  radium,  so 
that  if  all  the  radium  were  available  for  power,  and  that  power 
could  be  actually  employed,  this  would  only  be  equivalent  to  an 
annual  supply  of  between  40  and  50  tons  of  coal.  It  was 
evident  that  our  coal  supply  was  the  real  source  upon  which 
we  depended  for  mechanical  power  in  this  country,  and  it  wan  a 
duty  incumbent  upon  us  all  to  economise  as  far  as  possible  the 
stores  of  coal  in  the  earth. 


The  Training'  of  Engineers. 

Os  October  12th  an  inaugural  address  was  delivered  to  the  Man- 
chester Association  op  Engineers  by  the  president,  Mr.  Chas. 
Day,  Wh.Sc  ,  from  which  we  extract  the  following  passages  : — 

In  connection  with  the  engineering  trade  I  think  it  is  possible 
so  to  arrange  the  conditions  of  employment  for  apprentices  that  all 
may  have  a  reasonable  chance  of  fitting  themselves  for  advance- 
ment, and  this  without  making  the  conduct  of  business  unduly 
diflBcult.  To  put  this  into  practical  form  I  venture  to  outline  a 
set  of  conditions  under  which  apprentices  might  be  employed  : — 

1.  All  apprentices  to  start  on  level  terms,  ii>.,  no  special  privileges 
to  be  arranged  in  advance  for  any  apprentice,  either  in  regard  to 
the  number  of  departments  he  is  allowed  to  work-  in,  or  in  regard 
to  his  treatment  whilst  in  those  departments. 

2.  A  certain  proportion  of  the  apprentices  to  be  given  a  change 
of  department,  provided,  of  course,  the  conditions  of  trade  allow  of 
it  ;  such  apprentices  to  be  selected  from  those  who,  by  attendance 
at  evening  classes,  have  shown  a  desire  to  improve  themselves  and 
who,  by  good  results  at  those  classes,  have  shown  satisfactory 
mental  capacity  and  persistence.  Satisfactory  work  in  the  shops 
should  also  be  a  condition. 

By  these  means  the  capable  and  ambitious  apprentices  will  obtain 
wider  and  more  valuable  training  than  those  whose  characteristics 
do  not  fit  them  for  advancement,  and  the  selection  is  almost  auto- 
matically made  by  the  apprentices  themselves. 

With  a  scheme  of  this  kind,  those  who  by  their  own  want  of 
effort  limit  their  experience  to  one  department  of  a  works  can,  of 
course,  only  blame  themselves  if,  at  a  later  date  they  see  that  this 
narrowness  of  training  and  inattention  to  rhe  theoretical  side 
prevents  them  from  advancing  to  higher  positions. 

It  may  be  desirable  to  carry  the  scheme  still  further  and  provide 
that  some  of  the  most  successful  apprentices  be  given  the  full-day 
course  at  a  technical  school,  or  at  least  be  given  the  opportunity  to 
get  it.  In  the  Manchester  district  an  intermediate  step  can  be 
taien  by  utilising  the  apprentice  course  at  the  technical  school,  a 
course  which  is  proving  of  distinct  value.  In  this  course 
apprentice  engineers  attend  at  the  school  each  Monday  during  the 
winter  session,  the  remaining  working  days  being  devoted  to  their 
usual  employment  with  their  evenings  free  for  home  work.  The 
course  is  designed  to  extend  over  two  years,  but  naturally  employers 
should  take  care  that  any  apprentice  who  does  not  take  proper 
advantage  of  the  first  year,  is  displaced  when  the  selection  is  made 
for  the  following  year. 

Though  a  high  theoretical  training  is  necessary  for  some 
positions,  the  number  of  such  positions  is  comparatively  small. 
What  kind  of  education  is  then  desirable  for  the  employes  of  an 
engineering  works  ? 

In  the  case  of  many  workmen  we  merely  want  manual  skill 
combined  with  steadiness  and  attention  to  work,  but  in  many  cases, 
as,  for  instance,  in  the  ca,se  of  an  erector,  who  is  sent  out  to  erect 
and  set  to  work  various  kinds  of  machinery,  a  suflScient  education 
is  required  to  enable  him  to  write  a  clear  report,  and  in  addition  it 
is  often  desirable  for  him  to  have  some  knowledge  of  the  basis 
principles  connected  with  the  machinery  he  is  engaged  upon. 


For  many  workmen,  and  particularly  for  pattern-makers,  the 
capacity  to  read  drawings  very  thoroughly  is  essential. 

A  foreman  in  a  machine  shop  does  not  require  to  be  a  mathe- 
matician or  to  have  a  deep  knowledge  of,  say,  the  theory  of  heat, 
but  he  should  know  the  elements  of  mechanics  and  a  good  deal 
about  the  various  machine  tools  available,  also  he  should  have  a 
knowledge  of  modern  developments  connected  therewith. 

In  the  case  of  draughtsmen,  there  is  no  doubt  that  technical 
education  needs  to  be  carried  to  a  further  degree,  and  in  any  works 
it  is  desirable  that  a  few  of  the  draughtsmen  be  men  with  advanced 
theoretical  attainments  so  that  special  problems  can  be  investigated 
and  worked  out. 

The  educational  qualifications  for  managers  and  employers  are 
very  variable,  depending  largely  on  the  class  of  work  engaged  upon, 
but  a  very  sound  training  in  first  principles  and  in  their  application 
is  a  vital  necessity  to  enable  the  probable  effect  of  new  develop- 
ments to  be  gauged.  Also  it  is  very  desirable  for  men  in  these 
positions  to  know  what  is  going  on  in  other  branches  of  engineering, 
as  it  frequently  happens  that  a  troublesome  new  problem  in  one 
business  has  been  dealt  with  and  overcome  years  ago  in  another 
business  ;  thus  a  fairly  wide  outlook  on  what  has  taken  place  in 
engineering  is  of  special  advantage. 

For  every  different  position  in  different  works  a  different 
schedule  of  requirements  might  be  made,  but  if  this  were  done  I  feel 
sure  that  the  number  of  positions  for  which  high  theoretical 
attainments  are  essential,  or  are  even  the  principal  factor,  would 
be  comparatively  small,  though  those  posi  ons  would  be  imp,.  >■  t 
ones.  There  is  a  substantial  differenci.  between  a  broad  technical 
education  and  high  theoretical  attainments.  An  appreciation  of 
this  fact  may  encourage  those  whose  circumstances  do  not  enable 
them  to  acquire  high  theoretical  attainments  to  realise  that  there 
are  very  many  important  positions  open  to  them,  forthough  scholastic 
training  can  help,  and  help  greatly,  it  will  never  be  so  important 
as  natural  qualities. 

A  generation  ago  an  apprentice  in  an  ergineering  shop  probably 
saw  in  that  one  shop  a  grfat  variety  of  mechanical  engineering 
work.  To-day  he  most  probably  only  sees  one  branch,  or  even  only 
a  sub-branch.  This  has  the  great  disadvantage  of  narrowing  the 
outlook  of  those  so  engaged.  This  narrowness  can  be  overcome  to  a 
considerable  degree  by  suitable  training  in  a  technical  school  or 
college  which  is  equipped  with  a  really  good  mechanical  laboratory, 
as  the  student  then  sees  and  works  upon  a  wide  variety  of  modern 
machinery.  Hence,  a  very  important  feature  of  a  course  of  training 
at  a  well-equipped  technical  college  lies  in  the  wider  outlook  which 
results  from  seeing  examples  of  many  phases  of  engineering  pro- 
ductivity, and  of  receiving  explanations  of  their  construction  and 
action  by  teachers  who  are  able  to  show  how  the  first  principles 
taught  in  the  lecture-rooms  are  applied  in  practice.  It  is  from  this 
point  of  view  that  the  extensive  and  varied  lot  of  machinery  in  the 
engineering  laboratories  has  much  value. 

Much  which  is  called  theoretical  is  really  intensely  practical, 
being  the  reduction  to  words  of  accumulated  practical  experience. 

New  inventions  involve  quite  new  lines  of  thought  in  their 
application,  and  men  whose  training  has  been  in  a  narrow  groove 
will  probably  be  found  quite  unprepared  (I  do  not  say  unfit)  to  cope 
with  the  new  problems,  or  even  to  appreciate  them.  A  good 
general  technical  training  undoubtedly  forms  a  better  basis  for 
dealing  with  entirely  new  problems  than  does  a  highly  specialised 
one,  and  it  makes  men  more  disposed  to  watch  new  inventions  and 
developments  closely. 

It  is,  then,  a  matter  of  importance  for  us  to  see  that  a  sufficient  ' 
proportion  of  our  engineers  receive  a  general  technical  trainmg,  and 
I  would  suggest  that  all  engineering  firms  who  do  not  at  present 
assist  or  grant  time  to  any  of  their  apprentices  to  acquire  such 
training,  might  consider  the  desirability  of  doing  so  to  one  or  more 
of  those  apprentices  who  have  already  shown  capacity. 

From  the  foregoing  notes  it  would  appear  that  the  technical  educa- 
tion required  for  the  different  positions  in  engineering  may  be 
roughly  graded  as  follows  : — 

(a)  A  grounding  in  the  general  basis  principles  underlying 
engineering  work,  combined  with  facility  in  reading  drawings. 

(A)  A  sound  training  in  these  same  principles,  together  with  a 
knowledge  of  their  application  in  different  branches  of  engineering, 
and  a  working  knowledge  of  elementary  mathematics. 

((')  The  same  as  "  b,"  but  with  a  more  advanced  knowledge  of 
mathematics  and  of  problems  involving  mathematics. 

Every  engineering  apprentice  who  desires  to  rise  at  all  must  at 
least  attain  standard  "<;."  Those  who  neglect  to  reach  this  standard 
practically  decide  for  themselves  their  future  positions.  If  atten- 
dance at  evening  classes  can  be  followed  by  a  course  such  as  the 
apprentice  course  already  mentioned,  so  much  the  better.  After 
that,  if  facilities  can  be  given  for  a  picked  few  from  each  works  to 
take  a  two  or  three  years'  full-day  course,  this  would,  I  believe,  be 
of  distinct  advantage  not  only  to  those  apprentices,  but  to  the  trade 
of  the  country. 

One  point  I  would  add,  viz.,  that  attendance  at  evening  classes 
should  not  stop  at  the  age  of  21,  and  particularly  so  with  those  who 
have  only  been  able  to  fidlow  course  "a,"  but  opportunities  should 
be  taken  to  attend  laboratories  and  special  lectures. 

Membership  of  this  Association  is  the  next  natural  step  for  young 
engineers  in  this  district,  for  the  work  of  the  Association  is  un- 
doubtedly of  an  educational  character. 

Another  point  worth  remembering  is  that  a  man  may  have  ability 
and  still  not  rise  if  he  does  not  let  others  see  that  he  has  such 
ability.  Very  many  young  men  owe  their  first  step  upward  to  the 
fact  that  in  discussions  before  such  societies  as  this  they  have 
shown  a  clear  insight  into  some  engineering  problem. 

Most  employers  and  managers  have  often  to  consider  applications 
for  employment  from  young  men  who  have  taken  a  course  of  train- 
ing at   a  technical  school  or  college,   and  who   may   have  done 
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exooedinsrly  w«ll,  but  who  desire  to  pet  to  practical  work.  It  is  by 
no  menus  easy  to  deal  with  thitt  prol)lem,  aa  advanced  theoretical 
training,  thouph  of  preat  value  in  the  higher  positions  already 
mentioned,  is  not  of  murh  value  in  the  lower  pocitiins.  In  most 
meclianioal  enpineerinfr  chops  a  start  must  be  made  at  the  bottom 
of  the  ladder  just  as  ordinary  apprentices.  A  younp  man  leaving 
coUepe  should  apply  for  a  "job"  in  a  workshop  rather  than,  as  he 
so  often  writes,  "for  a  position  where  his  training  will  be  of 
value." 

The  Manchester  Technical  .School  is  not  only  intended  to  be  used 
for  the  training  of  youths  and  younp  men, 
but  also  as  a  centre  for  resenrch  and  investi- 
pation.  In  this  latter  direction  it  is  possible 
for  the  school  to  be  of  preat  benefit  to  the 
members  of  the  Association  ;  I  should  there- 
fore like  to  see  some  closer  co-operation 
between  the  two. 

An  effort  is  to  be  made  at  the  Technical 
School  to  establish  a  really  well-equiDjied 
laboratory  for  dealinp  fully  with  problems 
connected  with  the  internal  combustion 
enpine,  also  for  cnrryinp  ont  cxj)eriments  in 
connection  with  aerial  flipht.  More  people 
are  employed  round  Manchester  in  the  manu- 
facture of  internal  combustion  enpincs  than 
around  any  other  centre  in  Great  Britain. 

At  present  there  are   fewer  difficulties  to 
be    overcome    in    applyinp    Diesel     enpines 
to     marine     propulsion    than     is     the    case 
with  pas  enpincs  ;    hence  it  is  natural  that 
marine   propulsion   by   internal   combustion 
enpines    should     be     first    developed     with 
Diesel     enpines.       All    internal    combustion 
enpines  suffer  in   one   respect   as   compared 
with    steam — viz.,  mnna>tivrinp  po%ver.       As 
reversinp    has    to    be    done    by  compressed 
air,  a  larpe  air  storape,  or  a  separate  com- 
pressinp  enpine,   is    necessary,  if    the  main 
enpine    is    connected     direct     to    the     pro- 
peller shaft.       Lonp    periods  of    runninp    at    very   low    speeds 
must    also     be    faced,     and    these    speeds    may     be    below    the 
lowest  speeds  at  which  the  enpine  can  be  run  on  oil  or  pas  ;  hence 
the  air  storape  or  the  independent  compressinp  plant  must  be  larpe 
enouph  to  supply  compressed  air  for  this  lonp  period  of  runninp  at 
slow  speed.  The  alternative  is  not  to  connect  the  main  enpine  direct 
to  the  propeller  shaft,  but  to  drive  the  propeller  shalt  throuph  some 
form  of  clutch,  or  electrically.      Mechanical  clutches  and  reversinp 
pears  present  considerable  difficulty  in  large  powers,  thouph  quite 
satisfactory  in  small  powers. 


Fip.  3  shows  a  limit  switch  desipned  for  automatically  limitintr 
the  travellinp  or  liftinp  motions  of  cranes,  lift«,  hoists,  &c.  These 
are  inserted  in  the  main  circuit  between  the  controller  and  the 
motor,  and  interrupt  the  circuit  just  before  the  end  of  the  travel,  to 
prevent  damape  to  crane  or  motor  if  the  operator  careleesly  lets  the 
crane  run  too  far. 

The  switch  closes  automatically  when  the  crane  or  crab  mng  in 
the  opposite  direction.  The  controller  must  be  arranged  so  as  to  be 
able  to  travel  backwards  with  the  limit  switch  open.  The  limit 
switches  are  of  the  barrel  type,  single  pole,  and  fitted  with  a  strong 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    FLANT. 


Arc  Lamp  Winch. 

The  London  Electric  Firm,  of  George  Street,  Croydon,  have 
recently  patented  a  winch  for  arc  lamps  and  other  lipht  weights, 
having  a  ratio  of  one  to  one,  i.e.,  direct  drive,  which  yet  is  self- 
suataininp  both  in  raising  and  lowering.  Where  rapid  lowering  is 
desired,  this  can  be  supplied  in  place  of  their  existing  well-known 


Fig.  2. — Ei.i.isoN  Brake  Solenoid.     Fio.  3.— Ellison  Limit  Switch  (Cover  Removed). 

magnetic  blow-out  for  direct  current,  and  double  pole  for  A.c.  A 
powerful  spring  is  provided  to  ensure  quick  make-and-break  action, 
which  is  independent  of  the  operating  lever.  They  are  totally 
enclosed  in  a  stronp  cast-iron  case,  with  feet  arranged  for  fixing 
the  switch  horizontally  or  vertically.  The  operating  lever  is  a 
round  steel  rod  screwed  into  one  of  the  four  bosses  in  the  hub.  All 
the  four  bosses  are  tapped,  to  enable  the  customer  to  fix  the  lever  in 
the  most  convenient  position.  Pressed  mica  is  used  in  the  con- 
struction of  the  switch  ;  no  combustible  or  absorbent  material  is 
used. 

The  "  I.F."  Tip  Controller  Finger. 
Messrs.  Lmeson  &  Finch,  of  Alma  Chambers,  Stockton-on-Tees, 
have  introduced  the  tip  finger  which  is  illustrated  in  fig.  4,  having 
an  increased  amount  of  wearing  surface.  The  tip  is  conntersnnk 
at  both  sides,  and  can  be  reversed  four  times  (by  unscrewing  the 
screw,  which  is  securely  fastened  by  means  of  a  lock  washer), 
thereby  obtaining  a  very  long  life  from  the  copper  tip.  The  only 
wearing  part  is  the  tip.  other  parts  remaining  fixed  to  the  controller. 
A  great  advantage  of  the  "  I.F."  tip  finger  is  the  impossibility  of 
buckling.  The  longer  it  is  worn,  the  better  the  aontact  becomes. 
The  copper  tips  can  be  replaced  at  a  very  small  cost,  being  SO  per 
cent,  less  than  replacing  sliding  contacts. 


Electric  Soldering  and  Branding  Irons. 

We  have  recently  had  an  opportunity  of  inspecting   the  Vulcan 
soldering  and  branding  irons,  which  are  being  put  on  the  English 


Fio.  1.— Self-sustaining  Winch  with  Direct  Drive. 


Fig.  4. — The  "  I.F."  Tip  Contkolleb  Finger. 


pattern,  which  has  a  reduction  gear  as  its  base  of  operation.  This 
new  winch,  like  its  predecessor,  achieves  its  self-sustaining  feature 
without  ratchets,  pawls,  worm  or  gear  wheels,  springs  or  triggers, 
rig.  1  shows  the  appearance  of  the  winch. 

Brake  Solenoids  and  Limit  Switches. 

The  accompanying  illustration,  fig.  2,  shows  a  typeof  solenoid  made 
by  Mr.  George  Ellison,  of  Victoria  Works,  Warstone  Lane, 
Birmlnpham,  for  operating  mechanical  brakes  on  cranes,  hoists,  &c  , 
or  for  other  purposes  whereitlsdesiredtoexertadefinlte  pull  through 
a  limited  distance.  The  solenoid  consists  of  two  outer  parts  which 
form  the  yoke,  in  the  centre  of  which  is  fitted  a  brass  sleeve,  acting 
as  a  guide  for  the  plnnirer  and  a  base  for  the  windings  of  the  coil, 
the  latter  being  thoroughly  Insulated.  The  plunger  acts  as  a 
piston  working  in  an  air  dashpot,  the  effect  of  which  is  adjustable 
by  means  of  a  screw  fitted  on  the  top  of  the  solenoid.  The  magnetic 
circuit  Is  such  that  the  apparatus  is  compact  and  very  powerful. 
The  stroke  and  pull  can  be  arranged  to  meet  requirements.  The 
solenoids  are  designed  for  connection  either  across  the  line  or  In 
series  with  the  motor,  and  for  either  crane  or  continuous  rating. 


market  by  Messrs.  Scholey  &  Co.,  Ltd.,  of  151,  Queen  Victoria 
Street,  E.G.,  and  for  which  very  high  claims  are  made.  The 
examples  we  saw  are  excellent  with  regard  to  workmanship,  and 
there  are  many  interesting  details  In  the  design  which  should  have 
considerable  Influence  on  the  lastinp  qualities  and  efficiency  of  the 
apparatus.  Although  the  apparatus  is  new  to  the  British  market, 
there  has  been  a  sufficiently  long  experience  of  the  Vulcan  irons 
to  warrant  the  cl4Sms  that  are  made  for  them,  and  the  records 
which  have  been  nut  before  us  are  remarkably  good. 

Among  the  drawbacks  hitherto  urged  against  electric  soldering 
irons  are  that  they  have  been  clumsy  in  construction  and  the  heating 
element  after  a  time  gives  considerable  trouble,  and  very  often  bums 
out ;  these  objections  have  been  guarded  against  in  the  Vulcan  tools 
by  special  methods  ;  the  heating  nnlt,  which  is  carried  in  the  stem,  is 
hermetically  sealed,  so  that  flux  fumes  cannot  destroy  It,  and  Itis 
claimed  that  the  peculiar  construction  forces  the  heat  to  the  tip. 
The  tip  is  made  of  pure  copper,  hand  forged  and  tinned.  The  one- 
piece  handle  unscrews  and  slides  back  on  the  cord,  exposing  con- 
venient terminals. 

A  complete  range  of  irons  has  been  designed,  which  shows  a 
very  considerable  knowledge  of  the  various  operations  in  which 
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soldering  is  used.  In  fact,  there  would  appear  to  be  a  sufficient 
variety  of  sizes  to  meet  almost  any  industrial  purpose.  For 
instance,  there  is  a  special  size  for  telephone  and  switchboard  work 
and  electrical  instruments  ;  another  for  motor-car  repair  and 
general  use,  and  a  larger  pattern  for  heavy  work.  The  weights 
vary  from  12  to  60  ounces.  Moreover,  many  of  them  are  arranged 
in  different  shapes  and  lengths  to  meet  various  conditions.  There 
are  specially  long  ones  for  switchboard  work,  and  specially  short 
ones  for  linemen's  work,  and  so  on.  The  power  consumption 
varies  with    the    type    and  size  of  the  instrument,   from   about 
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Fig.  5. — Vulcan  Soldering  Iron. 


A 


Fk;.  li.— Vdlcan  Branding  Tool. 

.50  watts  in  the  smaller  ones  up  to  .500  watts  for  the  largest  size. 
The  following  figures,  obtained  from  actual  test,  demonstrate  the 
advantages  of  electricity  over  gas  for  soldering  work.  Gas  is  taken 
at  2s.  per  1,000  cb.  ft.  and  electricity  at  Id.  per  unit,  and 
the  cost  of  operating  equivalent  irons  for  a  10-hour  day  is  stated 
to  be  as  follows  : — 


Electricity 
Gas 


•7     1-2  1-.5     2-5  3-5 
2-82  3-1  3-53  4-8  5-6.5 


We  think  there  is  little  doubt  that  these  irons  will  be  of  great 
interest  to  all  engaged  in  electrical  work,  and  soldering  operations 
in  general. 

We  illustrate  in  fig.  ,5  a  29-oz.  iron,  suitable  for  general  manu- 
facturing purposes,  and  in  fig.  6  a  Vulcan  branding  tool,  capable  of 
branding  up  to  2  in.  square,  and  heated  in  a  similar  way.  Various 
special  instruments  for  cautery,  can-capping,  i:c.,  are  also  made. 

A  "Permanent  Accnmnlator." 

The  Hagen  AccunrLATOR  Works,  of  15,  Holborn  Viaduct, 
E.G.,  have  brought  out  what  is  styled  a  new  "Permanent  Accumu- 
lator ;  "  that  is,  one  which  is  constructed  for  very  slow  discharge 
extended  over  a  long  period.  The  cell  consists  of  a  round  glass 
jar  containing  two  cylindrical  electrodes,  the  negative  a  thick  rod 
and  the  positive  a  curved  plate,  with  an  insulating  separator 
between  them.  The  top  of  the  cell  is  hermetically  sealed,  a  per- 
forated ebonite  screwed  plug  being  provided  for  filling  the  cell  and 
allowing  gas  to  escape,  and  the  terminals  are  sheathed  in  ebonite. 


Premier  Electric  Heating  Devices. 

Messrs.  Premier  Electric  Heaters,  Ltd.,  of  Bradford 
Street,  Birmingham,  have  placed  on  the  market  a  cast-aluminium 
kettle  specially  designed  for  kitchen  use,  and  shown  in  fig.  7. 
Although  quite  light,  it  is  of  considerable  thickness,  and  suitable 
where  rough  usage  is  likely  to  be  encountered.  The  heating 
elements  are  accommodated  in  the  heat  chamber  on  suitably  cast 
surfaces,  which  are  machined  absolutely  flat.  Attachment  is  made 
by  screws,  so  that  replaf-ements  can  very  easily  be  effected  when 
required.     The  outer  bottom  is  also  held  in  position  by  screws. 

Its  features  an-  exceptional  ^^r.^'ic+h     tio  joints  to  leak  ;  no  solder 


Fig.  8. — Pebmibb  Convector-Radiator. 

whatever  used  in  its  construction  ;  large  rapid-pouring  spout,  which 
cannot  get  furred  up  with  hard  water  ;  large  lid  and  drop  handle, 
allowing  the  interior  to  be  easUy  and  thoroughly  cleaned  out. 

Fig.  8  shows  another  of  the  firm's  specialties — a  combined-type 
convector-radiator,  having  convector  elements  behind  and  two 
ordinary  radiator  lamps  in  front  of  a  polished  copper  reflector. 
The  convector  elements  are  of  the  usual  "Premier"  type,  consisting 
of  wire  spirals  mounted  on  spirally  grooved  porcelain  tubes,  each 
element  consuming  500  watts.  The  effect  is  pleasing,  there  being 
not  too  much  glare,  as  the  greater  part  of  the  current  is  dissipated 
by  the  convector  elements,  and  the  heating  efficiency  is  high.  The 
switches  used  are  of  ample  capacity,  and  all  other  details  have  been 
carefully  worked  out. 

Silvertown  Searchlights. 

The  accompanying  illustration  shows  a  number  of  twin  search- 
light projectors,  forming  part  of  a  repeat  order  that  has  recently 


-PhEMIER'^AH  MINIUM    KF.TTLE. 


,  EurowN  Twin  Searchlight  Pro.jectobp. 


The  jar  is  of  reddisu  brown  glass,  presumably  to  prevent  injury  by 
the  action  of  light.  These  cells  are  designed  to  replace  primary 
cells  for  telephone  purposes,  signalling  and  registering  apparatus, 
and  the  like.  The  e.m.f.  is  2  volts,  and  the  accumulator  can  be 
kept  for  12  months  in  the  charged  condition  without  deterioration. 
The  output  is  half  an  ampere  for  60  hours  without  intermission  : 
the  cell,  which  measures  about  8^  in.  overall  x  3^  in.  diameter,  is 
therefore  very  efficient  for  its  size.  It  can,  of  course,  be  recharged 
in  the  usual  way  when  run  down. 


been  completed  by  the  I.R.,  G.P.  and  T.  Works  Co..  Ltd.,  at  their 
works  at  Silvertown.  The  approximate  height  from  the  base  to  the 
centre  of  the  barrel  is  5  ft.,  each  barrel  being  about  2  ft. 
In  diameter,  and  fitted  with  independent  hand  -  training  and 
elevating  gear. 

The  projectors  are  complete  with  double-pole  switches,  front 
glass  doors  and  back  mirror  and  frames,  each  separate  part  having 
been  made  at  Silvertown. 

The  illustration  also  shows  the  automatic  lamps  and  motors  used 
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in  conjunction  with  these  projectors,  the  motors  beinjr  used  for 
elevfttinjj  and  trnininpr  the  barrels  of  the  projectors. 

Similar  machines  of  a  larpcr  size,  with  double  the  diameter  of 
barrel,  are  bciner  made  in  another  shop. 

The  India-Rubber  Co.  has  of  late  years  made  a  speciality  of 
mechanical  work  in  which  the  elootrical  portion  forma  but  a  small 
section,  and  it  has  in  hand  such  interestintr  machiniiry  as  that 
required  for  washinp  and  dyein>f  furn,  making  rock  drills,  train 
liprhtinp  sets,  electro-hydraulic  lifts,  &o.,  besides  machinery  for 
wireless  telepraphy. 

Multiple  Snitch  Autouiatic  Starter. 

The  difficulties  connected  with  the  remote  control  of  electric 
motors  increase  with  the  size  of  the  motors.  Experience  has  shown 
that  the  motor  of  over  ,"iO-h.p.  capacity  cannot  be  started  auto- 
matically in  a  8otisfactt)ry  manner,  except  by  usinp:  separate 
switches  to  short-circuit  each  successive  resistance  step*  In  the 
past,  apparatus  desiprned  to  effect  the  above  puqiosc  has  generally 
consisted  of  a  number  of  separate  solenoid  main  switches,  which  in 
turn  are  controlled  by  a  slidinpr  contact  automatic  control  switch. 
The  E.A.C.  new  patent  automatic  multiple  switch  starter  eliminates 
both  of  these  features,  and  hence  it  is  considerably  cheaper  to 
manufacture.  Each  step  is  provided  with  a  separate  lever  of 
knife-switch  pattern,  and  each  lever  closes  with  a  snap,  and  makes 
a  certain  and  definite  contact.     The  first  contact,  which  in   switch- 
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Fig.  1(j. — E.A.C.  Multiple-Switch  Automatic  Starteb. 


ing  off  is  the  last  to  break,  is  provided  with  a  renewable  carbon 
arcing  tip.  Only  one  solenoid  is  employed,  which,  when  energised, 
slowly  lifts  the  plunger  against  the  dashpot.  The  cross  bar,  which 
is  attached  to  the  base  of  the  plunger,  lifts  each  lever  in  its  turn, 
until  the  lever-controlling  springs  are  moved  over  their  dead  centre, 
thns  causing  the  levers  to  snap  into  their  respective  contacts,  one 
at  a  time,  and  in  their  proper  order. 

When  the  motor  has  attained  full  speed,  a  high  resistance  is 
placed  in  series  with  the  solenoid,  to  reduce  the  power  consumption 
to  a  negligible  value.  The  rate  of  cutting  out  resistance  is  adjust- 
able, without  affecting  the  quick  make  of  the  individual  steps. 

When  the  solenoid  circuit  is  opened,  the  cross  bar  falls, 
instantaneously  opening  the  switches  in  the  reverse  order,  thus 
cutting  the  resistance  in,  and  finally  opening  the  motor  circuit. 

This  starter  is  manufactured  by  the  Electkical  Appaeatus 
Co.,  of  Vauxhall  Works,  South  Lambeth  Road,  S.W. 

New  DimmiDg  Switch. 

The  "  Twilight "  patent  reducing  switch,  which  has  been  intro- 
duced by  Messrs.  Dimmisg  Switches,  Ltd.,  of  Rea  Street  South, 
Birmingham,  is  a  compact  little  resistance  of  the  screw-down  type, 
which  affords  a  continuous  variation,  in  the  case  of  a  lamp,  from 
dull  red  to  full  brilliancy  without  sudden  jumps  ;  an  electric  fan  or 
other  apparatus  taking  a  small  current  can  be  similarly  regulated. 
A  noteworthy  feature  is  the  fact  that  the  switch  has  an  "off' 
position,  so  that  it  is  not  an  addition  to,  but  a  substitute  for, 
the  ordinary  circuit  switch.  The  construction  of  the  device  is 
ingenious,  providing  a  simple  means  of  adjustment  of  range  to  suit 
circumstances,  and  fig.  11  shows  the  external  appearance  of  the 
switch. 


Tin;  .Nauu.sal  Telephone  Abbitkatios. 

{Continved  from  page  613.) 

The  contractors'  profits  were  estimated  by  the  Post  Office  at 
li  millions  odd.  Both  sides  agreed  that  the  sum  tor  material 
including  manufacturers'  profit,  freight,  wages  and  all  expenses  of 
doing  the  work,  should  bo  U  millions,  but  with  the  necessary  addi- 
tions the  Post  Office  put  the  amount  at  £1,000,000,  whereas  the 
company  said  it  should  bo  £2,380.000. 

Mtt.  J.  F.  C.  Sneli,,  of  the  firm  of  Preece,  Cardew  A;  Snell,  con- 
sulting engineers,  who,  it  will  be  remembered,  gave  evidence  for 
the  Post  Office  before  the  adjournment  last  July,  was  recalled 
for  cross-examination  by  Sir  A.  Ccipps. 

In  the  course  of  some  preliminary  argument  before  the  witness 
was  questioned  upon  matters  of  8U])ervi8ion  charges,  &c.,  it 
appeared  that  the  company  had  estimated  the  cost  of  work  done 
under  the  head  of  conduits  by  contractors  at  £3.';0,000,  eliminating 
the  element  of  profit.  To  this  sum  had  to  be  added  £1.50.000  for 
sub-contractor's  supervision,  making  a  total  of  £500,890.  The 
contractor's  profit  under  this  head  amounted  to  £.50,000.  The 
total  for  tools,  wages,  kc,  paid  by  the  contractors  was  put  at 
£71t;,888. 

Cross-examined,  Witness  said  that  the  way  in  which  the  company 
had  arrived  at  their  figures  for  local  engineering  supervision  and 
local  administration  charges  was  open  to  criticism.  In  some  cases 
the  charges  for  local  administration  were  too  high,  and  there  was 
great  difficulty  in  making  a  proper  distinction  l)etwe€n  mainten- 
ance and  capital  accounts  on  the  basis  adopted  by  the  company  for 
preparing  their  figures.  Another  criticism  he  had  to  make  was 
that  charges  for  management,  iV;o.,  were  placed  to  construction, 
which  ought  properly  to  be  considered  a-s  an  element  of  cost  in 
building  up  the  business  of  the  undertaking  after  the  work  of 
construction  was  completed. 

Witness  said,   in  answer  to  further  questions  by   Sir   Ali-red 


Fk;.  11.— "Twilight"  Dimmino  Switch. 


Cripps,  that  assuming  all  the  work  to  have  been  done  by  contract, 
5  per  cent,  would  cover  the  cost  of  engineering  and  management, 
no  specific  allowance  being  made  for  other  management  or  for  legal 
expenses.     He  based  that  figure  on  his  own  experience. 

Sir  a.  Cripps  asked  witness  whether  he  meant  that  an  under- 
taking costing,  say,  10  millions  to  construct,  could  be  carried  out 
without  the  services  of  general  management  of  the  company  apart 
from  engineering  supervision. 

Witness  said  that  the  principle  was  the  same  as  in  smaller  con- 
tracts. His  company  had  carried  out  a  large  contract  for  the 
Government,  covering  dockyards  all  over  the  world,  on  the  basis  of 
5  per  cent.,  and  were  well  paid. 

Sir  a.  Cripps  :  Had  the  Admiralty  no  general  management  .' 

Sir  Alfred  then  drew  attention  to  several  matters  amounting 
to  £140,000,  on  which  witness,  in  his  tables,  had  disallowed  the 
usual  10  per  cent,  contractors'  profits,  on  the  ground  that  the  work 
would  have  been  done  by  the  manufacturers  who  supplied  the 
material,  their  worth  being  covered  by  the  manufacturers'  profits 

Witness  said  it  was  the  practice  of  cable  manufacturers  to  lay 
cables  kc,  without  adding  to  their  manufacturers'  profits,  and  so 
he  had  disallowed  the  10  per  cent,  on  aerial  cables,  exchange  equip- 
ment and  subscribers'  apparatus.  He  did  not  know  how  much  of 
the  work  was  done  by  the  Post  Office,  nor  did  it  in  any  way  affect 
his  tables,  which  were  based  on  the  experience  of  cable 
manufacturers.  _  _,  -. 

Sir  Alfred  said  that  the  calculations  of  the  parties  concerning 
the  a^^e  of  plant  were  so  little  apart  that  it  might  be  convenient  to 
postpone  the  part  of  the  cate  dealing  with  depreciation  for  the 
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present,  in  order  that  both  sides  might  confer  on  the  subject  with 
a  view  to  savingr  time. 

SiE  J.  Simon  agrreed  to  this  course,  and  remarked  that  any 
afrreement  reached  concerningr  the  a^e  of  the  plant  might  have  the 
effect  of  facilitating  an  agreement  upon  the  further  subject  of  the 
"life"  of  the  plant. 

Earthenware  pipfs,  Witness  said,  were  but  a  small  element  in  the 
company's  plant.  The  physical  life  given  for  them  in  the  com- 
pany's figures  was  80  years,  and  his  witnesses'  figures  were 
•10  years.  In  regard  to  wrought-iron  pipes,  he  had  estimated 
their  life  at  17,  as  against  the  company's  'ih  years.  The  general 
experience  of  gas  companies  in  regard  to  their  service  pipes,  were 
that  those  constructed  of  wrought-iron  had  to  be  renewed 
about  every  17  years. 

SlE  A.  Cripps  :  Do  you  really  mean  that  ?  Why,  the  gas 
companies  would  be  always  taking  up  the  pavements  I 

Witness  :  I  have  had  a  great  deal  of  experience  of  wrought-iron 
piping  in  connection  with  electrical  work,  and  in  some  cases  I  have 
known  such  piping  to  rust  away  in  three  or  four  years,  whUst,  in 
other  cases  pipes  have  been  as  good  as  new  after  having  been  in  the 
ground  11  years.  It  largely  depends  on  the  soil.  I  think  17  to  20 
years  is  a  fair  average  to  take. 

Cross-examined  next  on  the  life  of  telephone  cables.  Witness  said 
that  if  they  put  on  one  side  the  diseases  to  which  electrical  cables 
were  liable,  the  physical  life  of  the  lead-covered  cables  was  about 
50  years.  Taking  these  diseases  into  consideration,  that  life  was 
reduced  to  40  years.  The  company  had  put  the  physical  life  of  the 
same  cables  at  70  years. 

Sir  a.  Cripps  :  Our  equated  life  of  these  cables  is  estimated  at 
471  years.  (To  Witness)  It  seems  to  me  that,  if  you  eliminate  the 
"  diseases,"  such  as  electrolytic  action,  chemical  action,  and  disturb- 
ance from  outside  causes,  there  is  no  reason  why  these  cables  should 
not  last  for  ever. 

Witness :  Of  course,  if  you  eliminate  the  sources  of  attack,  I 
suppose  a  lead-covered  cable  would  last  for  an  indefinite  time  ;  but 
the  hypothesis  is  stupid. 

But  is  it  not  a  fact  that  the  life  of  the  cable  is  determined  by  the 
lead  sheathing  ? — No  ;  because  it  would  be  impossible  to  say  what 
might  take  place  in  regard  to  the  disintegration  of  paper  in  which 
the  wires  are  wrapped. 

Do  you  suggest  that  the  paper  insulation  could  enter  into  the 
question  within  a  period  of  50  years  ? — No  ;  but  I  would  not  like  to 
say  that  it  would  not  become  a  factor  for  consideration  in  the  70 
years'  limjt  fixed  by  your  figures. 

In  arriving  at  your  estimate  of  the  life  of  these  cables,  have  you 
differentiated  between  the  effects  of  electrolytic  action,  chemical 
action  and  outside  disturbance — such  as  a  hole  being  knocked  in  the 
cable  .' — No,  certainly  not. 

Mr.  G.  H.  Nisbett,  member  of  the  I.E.E.,  &c.,  and  18  years 
manager  of  the  British  Insulated  and  Helsby  Cable  Co.,  was  called 
on  behalf  of  the  Post  Office.  The  British  Insulated,  he  said,  was 
one  of  the  large  companies  in  the  United  Kingdom  engaged  in  the 
manufacture  and  supply  of  electric  cables  The  amount  of  telephone 
cable  manufactured  and  supplied  by  his  company  during  the  past 
five  years  aggregated  60,000  miles  of  circuit  per  annum.  They  were 
the  sole  contractors  for  the  Brighton,  Glasgow  and  Portsmouth 
municipalities  when  they  established  their  telephone  systems. 

Questioned  about  the  way  in  which  the  estimates  were  prepared 
for  the  supply  and  laying  of  cables.  Witness  said  his  firm  took  out 
the  prices  at  which  they  would  sell  cable  after  delivery  on  'to  the 
site.  Having  brought  that  into  their  estimate,  they  added  to  it  the 
total  estimated  cost  of  the  work  they  had  to  do.  To  that  total  cost 
was  added  20  per  cent,  to  cover  standing  charges  incidental  to  local 
work,  and  then  to  that  their  profit  as  contractors.  They  did  not 
charge  contractors'  profits  where  they  were  the  manufacturers  of 
the  materials.  The  20  per  cent,  included  the  whole  of  the  under- 
taking ;  local  and  head  office  engineering  charges,  supervision  of 
work,  clerical  local  charges  and  clerical  work  at  the  head  office. 
About  90  per  cent,  of  the  materials  would  not  require  storage,  and 
he  thought  1  per  cent  was  ample  for  contingencies.  He  had  seen 
the  figures  agreed  to  between  the  parties  in  regard  to  fundamental 
cost;  they  included  manufacturers' profits  so  far  as  materials  were 
concerned. 

Cross-examined  by  Sir  A.  Cripps,  Witness  said  his  company 
had  never  acted  for  the  Telephone  Co.,  but  they  had  supplied 
the  Post  Office  with  large  quantities  of  material  for  a  number  of 
years. 

In  reply  to  Sir  James  Woodhouse.  Witness  said  that  they  would 
turn  out  of  their  factory  in  2  J  years  the  number  of  miles  of  circuit 
required  by  the  National  Telephone  Co.'s  undertaking.  This  only 
applied  to  conduits  and  cables.  The  number  of  circuit  miles  of 
"  pairs  "  required  by  the  National  Co.'s  system,  both  underground 
and  aerial,  would  be  about  469,000. 

Sir  Alfred  Cripps  said  the  company's  figure  was  465,000  miles. 

Continuing,  Witness  said  he  estimated  that  1,200  men  could  carry 
out  the  work  of  drawing  in,  jointing  and  laying  these  cables  in 
2i  years. 

Mr.  Jcjstice  Lawrence  :  How  do  you  arrive  at  your  calcula- 
tion ? — Witness  said  he  had  taken  the  maximum  quantity  of  cable, 
namely,  469,000  miles  of  pairs,  which  was  nearly  the  company's 
figure.  He  had  estimated  that  the  average  size  of  the  cable  was 
100  "pairs,"  which  gave  a  figure  of  4,690  miles.  Putting  the 
number  of  joints  at  20  per  mile,  there  would  be  93,800  joints.  He 
calculated  that  one  jointer  would  make  only  one  joint  per  day — 
that  was  a  generous  allowance — so  that  in  the  result  133  jointers 
would  take  120  weeks  to  complete  the  jointing  work.  To  the.^e 
figures  he  added  50  per  cent,  allowance  for  cutting  the  cable,  fitting 
terminals,  &o.,  which  brought  the  number  up  to  200  jointers.  With 
regard  to  drawing  in  the  cables,  25  men  would  draw  in  5  miles  of 
(^able  per  week,  or  260  miles  per  year.     That  figure  divided  into 


4,690  miles  meant  that  20  gangs  of  25  men  each  would  have  to  be 
employed  ;  or,  in  other  words,  200  men  would  complete  this  work 
in  2i  years.  To  these  he  bad  added  200  men  for  odd  and  incidental 
labour,  which,  together  with  the  200  jointers,  200  jointprs'  ma'es, 
and  1 00  for  staff,  totalled  900.  In  order  to  be  on  the  safe  side,  he 
increased  that  figure  to  1.200. 

Me.  Danckwerts  :  That  seems  to  ignore  all  the  necessary 
difficulties.  Witness  said  he  had  based  his  figures  upon  his  general 
and  expert  knowleilge  of  the  business. 

Cross-examined  with  regard  to  the  supply  of  copper  for  the  cables. 
Witness  said  it  was  a  common  thing  for  his  company  to  place  an 
order  for  600  tons  of  electrolytic  copper  on  the  market  without  such 
order  having  any  appreciable  effect  on  the  latter.  Electrolytic 
copper  was  copper  electrically  refined  for  use  in  electrical  work.  Of 
the  amount  of  copper  changing  hands  each  day  on  the  market,  one- 
third  was  electrolytic  copper. 

Sir  ^.  Cripps  said,  in  answer  to  Sir  James  Woodhouse,  that  the 
amount  of  electrolytic  copper  changing  hands  was  about  1,000  tons 
per  week. 

Mk.  Justice  Lawrence  :  Do  you  mean  the  amount  changing 
hands  or  the  actual  deliveries  ? — Sir  Alfred  said  he  was  told  that 
1,000  tons  a  week  was  the  actual  consumption. — Witness  :  I  should 
say  it  was  in  excess  of  that  ;  1,200  tons. 

Continuing,  Witness  admitted  that  he  had  said  on  a  previous 
occasion  that  the  daily  turnover  of  the  coppor  market  averaged 
3,000  tons,  and  that  Urge  purchases  for  the  purposes  of  such  a 
contract  as  replacing  the  company's  system  would,  if  properly 
carried  out,  not  cause  a  rise  in  copper.  In  such  a  Contract  they 
would  be  dealing  with  electrolytic  copper,  the  average  sale  of 
which  he  did  not  put  higher  than  1,200  tons  a  week.  In  placing  such 
large  orders  for  copper  on  the  market  as  would  he  necessary  under 
such  a  contract,  his  firm  would  obtain  warrants  for  ordinary  com- 
mercial copper,  and  change  them  for  electrolytic  copper  as  they 
required  it.  That  was  a  mei;hod  commonly  adopted  in  oases  of 
large  contracts. 

Me.  Justice  Lawrence  :  But  the  two  kinds  of  copper  are 
different  prices  ? — Witness  said  that  was  so,  but  there  was  a  fixed 
premium  between  the  two. 

Mr.  Buckmaster  :  Are  you  prepared  on  behalf  of  your  company 
to  make  a  tender  involving  an  obligation  on  your  part  to  obtain 
2,500  tons  of  electrolytic  copper  within  a  short  period  ? 

Sir  a.  Cripps  objected  to  this  question  on  the  ground  that  the 
witness  had  already  sta*ed  in  the  course  of  his  evidence  in  reply  to 
a  similar  question,  that  he  could  not  answer  it ;  it  was  a  policy 
which  his  firm  would  have  to  consider. 

Mr.  Buckmaster  (to  witness)  :  Would  you  have  any  difficulty 
in  obtaining  through  the  market  the  necessary  amount  of  electro- 
lytic copper  for  supplying  and  laying  this  quantity  of  cables 
within  2 J  years? — I  am  sure  we  should  not  have  the  slightest 
difficulty. 

Me.  Justice  Lawrence  ;  You  mean  it  would  not  affect  the 
market  ? — I  could  not  answer  that.  I  do  not  say  it  would  not 
affect  the  market  if  we  placed  the  order  for  the  whole  of  the 
quantity  required  in  one  day,  but  I  could  cover  my  company 
against  risk  of  rise  in  the  price  of  the  metal  and  subsequently  obtain 
the  necessary  electrolytic  copper. 

In  answer  to  further  questions,  Witness  said  the  process  of 
refining  copper,  or,  in  other  words,  of  making  electrolytic  copper, 
was  becoming  more  universal  as  time  went  on.  There  were  at 
present  two  works  in  England  engaged  in  the  production  of  this 
material,  but  their  combined  output  was  relatively  small  compared 
with  the  total  American  output.  He  could  not  say  what  the  total 
amount  turned  out  in  the  United  States  came  to. 

Cross-examined  with  regard  to  his  figures  for  scrap  material, 
Witness  said  he  ascertained  the  amount  of  material  in  the  68  centres 
of  the  company's  system,  and  had  calculated  the  value  of  the  scrap 
copper  at  £68  a  ton,  and  of  the  lead  at  £14  per  ton.  Having  calculated 
the  total  value  of  the  materials  on  the  site,  he  deducted  from  that 
the  cost  of  drawing  out  the  cable  from  the  conduits,  which  he  put 
at  35  per  cent,  of  the  original  cost  of  drawing  it  in.  He  had  also 
deducted  the  cost  of  abstracting  the  metal  from  the  scrap  cable  at 
203.  per  ton  on  the  total  weight  of  the  cable,  and  another  25s.  per 
ton  had  to  be  taken  off  to  cover  freight  charges,  &c. 

Questioned  next  on  the  subject  of  corrosion  of  the  lead  sheathing 
of  the  cables.  Witness  said  the  length  of  new  cable  required  to 
repair  such  a  defect  would  depend  entirely  on  how  the  cables  were 
laid.  If  they  were  laid  in  a  conduit,  a  fault  cau.=ed  by  corrosion 
would  entail  the  laying  of  a  new  piece  of  cable  from  one  manhole 
to  the  next  ;  but  in  the  case  of  a  cable  simply  laid  underground, 
it  would  only  be  necessary  to  cut  out  the  piece  affected  and  renew 
it.  He  had  had  a  considerable  experience  of  the  repairs  necessary 
to  electric  cables  after  they  had  been  laid,  and  he  had  found  that 
such  repairs  certainly  did  not  remain  constant  throughout  the  life 
of  the  cable. 

Me.  Buckmaster  :  Do  the  difficulties  with  electric  cables  come 
from  within  or  from  without .' 

Witness  :  In  electric  power  cables  the  difficulties  may  come  both 
from  within  and  from  without. 

Mr.  Justice  Lawrence  :  We  have  quite  enough  to  do  in  this  case 
to  deal  with  telephone  cables  without  going  into  questions  affecting 
power  cables. 

Mr.  Wm.  Slingo,  engineer-in-chief  at  the  G.P.O.,  was  next 
called,  and  gave  evidence  with  regard  to  the  plant  possessed  by  the 
P.O.  and  the  N.T.  Co.  Including  both  telegraph  and  telephone 
lines,  he  stated  that  the  underground  plant,  single  duct,  belonging 
to  the  G.P.O.  amoimted  to  5.728  miles,  and  that  of  the  N.T.C.  was 
3.435  miles.  The  amount  of  underground  cables,  single  wires,  of  the 
G.P.O.  was  847,000  miles,  and  that  of  the  N.T.  Co.,  827.000  miles. 
The  G.P.O.  owned  10,000  miles  of  submarine  cables,  and  the  N.T.C. 
515  miles  ;  the  miles  of  pole  routes  of  the  G.P.O.  were  63,105,  and 
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th»t  of  the  N.T.C.  17,8;il.  The  total  milentce  of  bare  wirea  and 
aerial  cables  of  the  Post  Office  was  458,t;00,  and  that  of  the  N.T.C. 
368,623.  Witness  next  contrasted  the  expenditure  at  the  enffineerinsf 
department  in  1!(11-12  with  the  estimated  expenditure  for  the 
current  year,  inoludinfj  the  transfer  of  the  X.T.  Co.'s  system 
as  follows:— lllll-Ii,  £2,428,000;  1912.1:!,  £4,23;i,O0u.  The 
normal  expenditure  on  teletrraphs  and  telephones  was  £2,500,000. 
The  supervision  of  the  telephone  en(,'ineerin(f  department  was  just 
as  costly  as  that  of  the  teleirraph  department. 
{To  be  coiUiitved.) 


Weheb  &  Co.,  Ltd. 
A  I'KTITION  presented  by  the  County  of  London  Electric  Supply  Co., 
Ltd.,   for  the  oomiiulaory  winding  up  of   Weber  .V:  Co.,  Ltd.,   was 
before  Mr.  Justice  Neville,  in  the  Companies'  Court,  on  Tuesday  last. 

Counsel  stated  that  the  petitioners  were  creditors.  The  company 
was  in  voluntary  liquidation,  and  a  meetintf  of  creditors  had  been 
summoned  for  Saturday  next.  Under  these  circumstances,  he 
sntrgested  that  the  petition  should  stand  over  for  a  fortnight,  to  see 
what  was  done  at  the  meeting. 

The  company  assented,  and  his  LouusuiP  directed  an  adjourn- 
ment accordingly. 


MOONEY    i:    MiDDLETON     ELECTRIC   TltACTION   Co. 

On  the  10th  inst.,  at  Oldham  County  Court,  a  case  of  importance 
totramway  employes  was  heard,  in  which  James  Mooney,  a  tramcar 
guard  of  Manchester  Xew  Road,  Middleton,  applied  for  compensa- 
tion from  the  Middleton  Electric  Traction  Co. 

Mb.  Cl.\bke,  solicitor,  who  representeil  the  applicant,  said 
Mooney  was  a  guard  employed  by  the  company  at  a  weekly  wage 
of  £1  4s.  lid.  On  May  Cth  he  was  acting  as  guard  on  a  car  running 
from  Sudden  to  Middleton  when  something  struck  him  in  the  eye. 
He  continued  working  that  day,  and  in  the  evening  saw  the 
company's  medical  adviser.  Dr.  Whitestone.  The  doctor  advised 
him  to  go  to  the  Manchester  Eye  Hospital.  He  went,  and  was 
asked  to  go  into  the  hospital,  but  said  he  could  not  do  so,  as  he  had  to 
support  two  sisters  and  a  brother.  Dr.  Whitestone  treated  him  for 
some  time,  and  later  he  was  treated  by  Dr.  Harry,  of  Rochdale,  but 
he  had  lost  the  sight  of  the  eye.  Mr.  Clarke  submittoil  that 
Mooney  was  expnsed  to  an  increased  risk  owing  to  the  position 
in  which  he  worked,  the  back  of  the  car  being  exposed  to  dust  and 
dirt,  which  flew  around  the  car. 

Mooney  stated  that  he  had  been  in  the  company's  employ  for  6J 
years,  and  he  thought  a  piece  of  grit  struck  him  in  the  eye. 

In  the  course  of  croHs-exaiiiination  by  Mu.  AcTON,  Dli.  IlARBY 
said  it  was  extremely  likely  that  the  eye  could  have  been  saved  if 
Mooney  had  gone  into  the  Eye  Hospital  on  May  10th. 

For  the  respondents,  Mb.  Acton  submitted  that  the  statutory 
notice  was  not  served  as  soon  as  practicable  under  the  Act. 

His  HoNOUB  agreed  with  this  view,  and,  in  giving  judgment  for 
the  respondents,  said  he  was  always  loath  to  decide  a  compensation 
case  on  that  point,  but  he  was  bound  to  do  so. 


Fraddulently  Ab.stracting  Electricity. 

Mrs.  Louisa  Bbinckwobth,  of  17,  Herbert  Street.  Taunton,  was 
charged  at  Taunton  Police  Court  on  the  16th  inst.  with  having 
wilfully  or  fraudulently  abstracted  electricity  from  the  mains  of 
the  Taunton  Town  Council,  on  September  17th  and  l^th. 

The  Town  Clbbk  said  defendant's  house  was  supplied  with 
electric  light  some  years  ago,  and  for  some  time  past  the  defendant's 
winter  consumption  was  about  half  that  of  the  summer.  The  meter 
inspector  visited  the  house  a  week  earlier  than  the  usual  time,  and 
he  found  that  the  electric  light  main  had  been  so  tampered  with 
that  the  current  was  scarcely  going  through  the  meter  at  all.  By 
the  method  adopted,  electricity  could  be  used  without  any 
payment. 

Me.  a.  J.  Howard,  Corporation  electrical  engineer,  said  the 
effect  of  the  contrivance  of  the  defendant  would  be  that  practically 
all  the  current  would  go  through  the  "bridge"  and  not  through 
the  meter.  The  defendi^nt's  statement,  on  oath,  was  that  she 
recently  had  her  house  redecorated,  and  as  the  painters  complained 
that  the  loose  electric  light  wires  were  in  the  way,  and  would 
scratch  the  paint  of  the  door,  she  fastened  them  back  with  a  bit  of 
wire,  which  her  little  girl  found.  She  did  not  use  the  electric 
light  much,  as  she  had  oil  lamps.  She  did  not  know  anything 
about  electricity,  and  did  not  understand  how  to  make  a  contact. 

The  Magistrates,  after  hearing  evidence  on  behalf  of  the 
defendant,  told  her  she  had  wronged  the  owners  of  the  light,  and 
people  must  understand  that  they  could  not  tamper  with  these 
things.     She  would  be  fined  lOs.  and  costs. 


British    Westinghouse  Electbic   Co.  v.  the  Ukdebgeocnd 
Electbic  Railways,  Ltd. 

A  Divisional  Court  of  the  King's  Bench  Division,  consisting  of 
the  Lord  Chief  Justice  and  Justices  Channell  and  Avory,  on  Tuesday 
heard  a  motion  in  connection  with  this  litigation,  which  was 
recently  before  the  House  of  Lords. 

Sir  Alfred  Cripps,  K.C.,  and  Mr.  Distumal  appeared  for  the 
British  Westinghouse  Co.,  while  Mr.  Fitzgerald,  K.C.,  was  for  the 
defendants. 

Mb.  Distuenal  informed  the  Court  that  the  first  part  of  the 


motion  would  not  be  objected  to,  and  that  was  that  their  Lord- 
ships should  moke  as  an  order  of  the  Court  the  finding  of  the  House 
of  Lords  recently  delivered.  The  other  part  of  the  motion  would 
be  opposed,  and  that  was  thai  an  order  should  be  made  for  the  re- 
payment to  his  clients  of  certain  sums  amounting  to  about  £26,000 
which  they  had  paid  to  the  Underground  Electric  Co.  by  order  of 
the  Court. 

The  Lord  Chief  Justice  ;  Are  you  asking  for  the  payment  out 
of  that  money  now  .' 

Mr.  Distuknal  :  Yes.  Their  Lordships  would  remember  that 
the  W  estinghouse  Co.  claimed  £87,000  for  machinery  supplied  to 
the  Underground  Railways  Co.,  while  the  latter  counter-claimed  for 
£78,000,  alleging  that  the  machines  were  not  up  to  contract.  The 
matter  had  been  l)efore  an  arbitrator,  the  Divisional  Court  the 
Court  of  Appeal,  and  the  House  of  Lords.  The  arbitrator  made  an 
award  by  which  the  Underground  Co.  were  to  receive  £1,-.,000  from 
the  Westinghouse  i)eople,  and  that  was  paid  together  with  a 
large  amount  of  costs.  Since  then  the  Law  Lords  had 
decided  that  that  matter  should  go  back  to  the  Arbitrator  with  a 
fresh  direction,  and  he  applied  that  having  regard  to  that  finding 
of  the  House  of  Lords,  the  applicants  should  be  repaid  the  sums 
they  had  paid  out. 

Mr.  FiTZ(iEKALD  objected  on  behalf  of  the  Underground 
Railways.  He  said  his  contention  was  that  the  Court  had  no 
jurisdiction  to  order  the  repayment  of  the  money,  seeing  that  the 
matter  was  not  at  an  end,  and  the  Arbitrator  might  not  alter  his 
award  by  sixpence. 

Mr.  Fitzgerald  was  continuing  his  argument  on  Wednesday 
morning,  when  the  Lord  Chief  Justice  said  he  now  understood 
that  there  had  been  an  order  of  the  Court  with  regard  to  the 
matter,  and  therefore  they  had  jurisdiction  to  deal  with  the  whole 
of  the  motion. 

Mr.  Fitzgerald  said  that  was  simply  an  order  which  enabled 
execution  to  be  issued  to  enforce  the  award  if  necessary.  It  was 
not  a  judgment  or  order  for  the  payment  of  the  amount  awarded. 
At  the  same  time,  his  clients  would  be  willing  to  pay  out  the  amount 
if  the  solicitors  for  the  other  side  would  give  an  undertaking  to 
pay  it  back  again  if  the  award  was  not  altered. 

Mr.  Disturnal  said  he  agreed  that  they  could  not  claim  interest 
on  the  amount  to  date,  but  directly  the  Court  made  the  order  they 
could  claim  interest,  and  that  would  amount  to  a  good  sum. 

The  Court  granted  the  application,  making  the  judgment  of  the 
House  of  Lords  an  order  of  the  High  Court,  and  ordering  the  repay- 
ment to  the  Westinghouse  Co.  of  sums  amounting  to  £1(),.500  by  the 
Underground  Railways,  Ltd. 


Attorney-General  /■.  London  Electric  Railways  Co. 
The  motion  in  this  action,  which  was  before  the  Judge  in  the 
Vacation,  and  by  which  it  was  sought  to  restrain  pumping  at  the 
defendants'  Embankment  Station  in  alleged  contravention  of  the 
Act  of  Parliament  was,  on  Friday  last,  with  the  consent  of  all  parties, 
fixed  to  come  before  Mr.  Justice  Neville  in  the  Chancery  Division 
to-day.  25th  inst. 


Electric  Steel  Works  on  Tyneside.— A  new  industry. 

that  of  steel  meltin;;  by  electricity,  is  about  to  be  started  at 
Dunston-on-Tyne  by  the  Stobie  Steel  Co.,  of  SheflJeld.  The  chief 
reason  why  the  works  are  to  be  established  in  that  neighbourhood 
is  that  any  iinantity  of  electricity  can  be  obtained  at  a  price  which 
can  be  quoted  by  few  generating  companies  Dunston,  although 
situated  on  the  upper  reaches  of  the  Tyne,  is  admirably  situated,  for 
there  is  an  immense  shipping  trade,  and  there  are  several  engineer- 
ing works  in  close  proximity.  The  site  obtained  by  the  Stobie  Co. 
is  very  favourably  situated  :  it  is  near  the  Dunston  generating 
station  of  the  Newcastle  Electric  Supply  Co.,  whence  the  current 
will  be  derived,  and  but  a  short  distance  from  both  river  and  rail- 
way. The  installation  which  at  present  it  is  intended  to  put  down 
consists  of  a  15-ton  three-phase  steel-melting  furnace  and  a  5-ton 
two-phase  furnace  for  special  steels,  and  a  3-cwt.  alloy-melting  fur- 
nace. It  is  stated  that  the  Dunston  works  will  be  the  first  in 
Great  Britain  .«olely  engaged  in  the  manufacture  of  tool  steel, 
alloy  steels,  kc,  by  electricity.  Our  correspondent  understands  that 
the  establishment  of  armour-plate  works  on  Teeside  is  being  con- 
sidered by  a  south-country  syndicate. 

The  site  of  the  new  works  covers  an  area  of  three  acres,  and  the 
laying  out  of  the  ground  and  erection  of  furnaces  and  buildings  will 
occupy  about  six  months  ;  it  is  expected  to  begin  actual  operations 
next  spring.  Mr.  Victor  Stobie  first  introduced  the  present  process 
into  Sheffield,  and  a  feature  of  the  Dunston  installation  is  that 
every  part  of  it  is  of  his  design.  The  output  is  expected  to  be 
33,000  tons  per  year.  The  steel  ingots  which  the  company  will 
manufacture  at  Dunston  will  be  sent  to  Sheffield  to  work  into  bars 
and  forgings,  but  it  is  expected  that  the  cost  of  transit  will  be  more 
than  balanced  by  the  low  rates  and  the  cheap  charges  for  electrical 
energy. 

Fair  Wages  Clauses.— The  Edinburgh  Building  Trades' 

Federation  and  the  Electrical  Contractors"  Association  complain 
that  the  Corporation  fair  wages  clause  in  contracts  is  inquisitorial 
and  oppressive,  as  a  contractor  is  held  to  have  given  assurance  that 
for  a  period  of  three  months  prior  to  the  contract  he  has  paid  the 
standard  rate  of  wages,  and  the  Corporation  has  power  to  examine 
the  books  of  a  contractor  in  the  event  of  a  dispute  arising  as  to 
wages  paid.  A  Sub-Committee  of  the  Town  Council  recommends 
the  Council  to  adhere  to  the  present  form  of  the  clause. 
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NEW    FITTINGS    SHOWROOMS, 


A  Yi'.AU  or  two  ag-0  we  referred  here  to  the  series  of  new  show- 
rooms that  had  been  opened  by  Messrs.  Falk,  Stadelmann  &  Co., 
Ltd.,  at  their  premises  at  S3-87,  Farrinprdon  Road,  London.  E.C., 
for  the  display,  amid  suitable  surroundings,  of  various  designs  of 
electric  lifrht  fittings.  We  have  this  week  inspected  a  further,  and 
equally  extensive,  suite  of  apartments,  decorated  and  furnished  in 
styles  characteristic  of  the  Louis  and  contemporary  English  periods, 
that  have  just  been  made  in  the  same  buildings.  These  consist  of 
.Jacobean  and  French  rooms.  The  former  is  fitted  out  in  oak  and, 
among  other  features,  contains  a  magnificent  fireplace  with  luminous 


for  display  therein,  but  it  ie  needless  for  ue  to  add  more  here,  for 
the  pictures  are  better  able  to  speak  for  themselves.  Those  who  have 
fittings  requirements  would  certainly  not  find  a  visit  to  Farringdon 
Road  to  be  time  thrown  away. 


BUSINESS  NOTES. 


Fio.  1. — The  Frekch  Room  at,  Falk,  Stadelmann 


Fig.  2. — Messrs.  Falk.  Stadelmann's  New  Jacobean  Showroom 


radiator.  It  is  illustrated  in  tig.  2,  from  which  the  reader  will  observe 
thatthei-e  is  a  fine  selection  of  excellent  models  of  theGeorgian  period, 
in  the  centre  of  which  is  a  good  example  of  Flemish  candle  electrolier 
fitting.  In  the  brackets,  pendants,  standard  and  other  fittings  shown 
here,  there  is  included  every  kind  of  finish.  The  other  apartment, 
which  is  about  twice  the  size  of  that  just  mentioned,  creates  an  excel- 
lent impression  as  the  visitor  enters  (.fig.  1).  The  scheme  of  decora- 
tion is  Louis  XVI  with  grey  panelling  throughout.  The  fittings 
which  are  so  well  displayed  amid  beautiful  and  appropriate  furnish- 
ings, are  of  the  French  and  crystal  classes,  of  the  14th,  15th  and  liJth 
periods.  Here  again  some  of  the  best  models  have  been  drawn  upon 
by  the  designer.  Messrs.  Falk,  Stadelmann  have  for  some  years 
shown  what  importance  they  attach  to  having  well-appointed  show- 
rooms for  the  use  of  the  trade,  architects,  consultants  and  their 
clients,  by  their  repeated  efforts  to  increase  the  effeotiveness  of 
their  premises,  and  by  the  selection  of  a  very  fine  collection  of  fittings 


Book  Notices. — The  <reni,an  Krjiorl  (luide.  1912. — 
This  is  a  volume  of  between  .'.00  and  (100  pages,  issued  by  the 
Hanseatischer  Export-Verlag,  G.m.b.H., 
of  Hamburg.  It  contains  a  great  deal 
of  informing  matter  in  English  relating 
to  (Jerman  export  trade,  and  is  to 
appear  annually,  information  respecting 
other  liranches,  beyond  those  now 
covered,  being  promised  for  future 
editions.  The  various  industries  are 
reviewed  in  separate  sections  each  of 
which  is  followed  by  a  number  of 
advertisements  of  firms  concerned  with 
those  trades.  German  shipping,  German 
export  trade  (export  sample  exhibition 
and  commercial  policy),  mining  in- 
dustry, iron  and  steel,  Cierman  machine 
industry  (including  steam  engines  and 
turbines,  internal  combustion  engines, 
water-power  plant,  transmission  plant, 
,'tc.~),  industrial  machines,  machine  tools, 
motor-car  industry,  textile  industry, 
scientific  instruments— thefe  and  other 
subjects  all  have  separate  chapters 
devoted  to  them.  There  is,  of  course,  a 
special  section  devoted  to  German  elec- 
trical engineering  industry,  and  its  great 
developments,  from  which  we  gather 
that  it  is  estimated  that  the  number 
of  workmen  and  staff  now  engaged  in 
that  industry  is  170,000  (8.5,00(3  to  g.'i.OOo 
employed  by  the  big  companies  manu- 
facturing electrical  material,  and  80,00o 
by  special  branch  firms).  The  money 
value  of  its  yearly  output  is  said  to 
amount  to  at  least  1,000  million  marks, 
three-quarters  being  absorbed  by  the 
liome  markets,  while  a  quarter  finds  its 
way  to  foreign  countries.  The  exports 
for  lilll  were  248  million  marks.  At 
the  beginning  of  UUl  there  were  2,70() 
jiublic  electric  power  stations  in  Ger- 
many with  a  total  output  of  U  millions 
KW.,  a  capacity  of  2'6  millions  KW., 
and  an  annual  output  of  2,1.50  million 
B.  of  T.  units.  From  these  some  11,000 
towns  and  villages  were  supplied. 
Adding  the  isolated  plants,  it  :s  esti- 
mated that  there  are  '10,000  electric  gene- 
rating stations,  with  an  output  of  ti  .'> 
million  K\v.,  and  an  annual  output  of 
7.000  million  units.  The  following 
remark  is  made  ;  "  Although  the  Ger- 
man electrical  engineering  industry 
enjoys  next  to  no  protection  at  home,  it 
nevertheless  completely  commands  the 
German  market  ....  and  there  is  a 
steady  increase  of  its  exports  to  all 
parts'  of  the  world."  This  section  is 
contributed  by  the  "Verein  zur  Wahrung 
gemeinsamer  Wirtschaftsinteressen  der 
deutschen  Elektrotechnik,"  of  Berlin,  and 
there  is  also  a  briefer  section  on  "  Various 
Lighting  Systems,"  relating  mainly  to 
electric  lamps  and  electric  lighting. 

Elect ricit ij  in  liulia.  edited  by  Mr. 
S.  M.  Rutnagur,  joint  editor  of  the 
Indian  Te.rtiU'  Journal.  Bombay  :  Pro- 
prietors of  the  Indiiin  Te.i-'ile  Jonrnnl. 
Price  Rs.  2-8,  post  free,  paper  cover  Rs. 
1-12.— This  is  a  pamphlet  of  about 
80  pages  in  which  the  author  deals 
principally  with  the  Tata  hydro- 
electric project  and  its  inaugural  ceremony,  also  with  the 
progress  made  in  electric  power  transmission  smce  Messrs. 
Crompton  .*c  Co.,  Ltd.,  put  up  the  first  hydro-electnc  mstal- 
lation  for  the  Darjeeling  municipality  in  189(;  1"^^°™"- 
tion  is  given  regarding  the  mill  industry  m  Bombay  and  the 
relative  cost  of  steam  and  electricity,  material  being  also  mcluded 
descriptive  of  mill  electrification  work  carried  out  m  Lancashire 
Toward  the  end  of  this  interesting  publication  there  is  a  useful 
directory  of  engineers  interested  in  electrical  work  m  India,  and 
of  manufacturers  (with  their  agencies)  who  have  been  supplying 
installation  machinery  and  plant  there  ;  another  feature  is  a  list  ot 
electrical  power  stations  and  plants  m  India. 

''Journal   of  the   FrankUn   Institute."       Vol.   CLXXIV,    No.  4 
October,  1912.     Philadelphia  :  The  Institute.     Price  iJO  cents. 

"  I'roceedingx  of  the  American  Institute  of  Electrical  Engineers. 
Vo].  XXXI,  No.  10.    October,  1912,    Price  $1. 
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Uirt'i-rd  lit  tlf  ('ruciUe.  By  ChriBtopher  E.  Town,- This  Jl-|)aKe 
pamphlet  oontuiiiB  an  addresa  delivered  b.v  Mr.  Town  recently  before 
the  Incorporated  Phonojrraphio  Society  at  the  CripjjleKate  Institute, 
London.  The  author  i.s  the  assistant  secretary  of  the  liOndon  Chamber 
of  Commerce,  and  secretary  of  its  Commercial  Education  Department, 
and  he  has  handled  his  subject  in,  to  onr  mind,  a  mastirly  manner. 
The  address  must  have  been  listened  to  with  profound  attention,  for 
it  combines  a  fund  of  interesting  illustration  with  sape  counsel 
accumulated  in  the  course  of  practical  exijcrience  rubliintf  shoulders 
with  the  world.  He  shows,  amony-  other  things,  how  both  the 
younjf  hopeful's  fancies  and  the  fond  parent «  schemes  are  often 
frustrated,  but  he  brings  together  a  group  of  most  ufeful  idea.s, 
which  cannot  fail  to  be  instructive  to  the  young  mind  and  valuable 
to  the  guardian  or  parent  in  stimulating  thought  at  such  a  period 
of  life  as  to  prevent  a  youth  being  content  with  having 'a  jolly 
(food  time,"  while  ha  drifts  along  oblivious  of  such  matters  as  the 
trade  or  profession  that  he  ought  to  follow. 

T/ii'  (ui.<  Uorl:s  Dim-tmy  iiikI  Slafl.^Hcs  lor  IUIl>-lS.  London: 
Hazell,  Watson  .V:  Viney,  Ltd.  10s.  i;d.  net.— This  is  the  thirty-fifth 
edition  of  a  useful  directory  containing  very  full  information 
respecting  gas  works,  their  areas,  finance,  personnel,  and  so  forth, 
in  England  and  Wales,  Scotland,  and  Ireland.  There  is  a  lirief 
section  relating  to  foreign  and  colonial  gas  works  having  London 
ofBces.     The  particulars  given  are  revised  up  to  August  last. 

We  have  received  a  copy  of  the  JCni/imvri/ii/  GuzHtf  aiid  Ihnisr 
Joiiriiiil.  which  is  issued  monthly  by  Messrs.  Marryat  &  Place,  of 
2«.  llatton  Garden,  London,  E.G.  It  contains  a  great  deal  of  enter- 
taining and  useful  matter,  and  is  a  credit  to  its  producers. 

''  .loiinitil  and  List  of  itfficers  and  Members  of  the  Institution  of 
Electrical  Engineers.  "  .\o.  215,  Vol.  I'.'.  London  :  K.  and  F.  N. 
Spon,  Ltd.  Price  5s.— The  issue  for  September  contains  the 
following  papers: — "On  the  Power  Factor  and  Conductivity  of 
Dielectrics,"  by  Dr.  .).  A.  Fleming  and  G.  B.  Dyke  ;  'The  Work  of 
Lord  Kelvin  in  Electricity  and  Magnetism, '  by  Prof.  II.  du  Bois  ; 
"  Direct-current  Watt-hour  Meters,  '  by  S.  W.  Melsom  and  W.  H. 
Eastland  ;  "  Electrical  Meters  on  Variable  Loads,"  by  Prof.  D. 
Robertson  ;  "  The  Corrugation  of  Rails,"  by  A.  Schwartz  and  K.  (i. 
Cunliffe  :  Chairman  s  Address,  Cape  Town  Local  Section,  by  W.  F. 
Long  ;  "  The  Diesel  Engine,  from  the  Veer's  Standpoint,  '  by 
W.  .1.  r.  Sowter  ;  "  Weight  Efficiency  of  Electric  Motors  and  of 
Prime  Movers,"  by  W.  B.  Hird  ;  "  Induction  Motor  Design,  '  by 
.1.  K.  Catterson-Smith. 

"  Traiimetion.toi  the  University  of  Toronto  Engineering  Society. " 
September,  I'.'lL'.    Toronto:  The  Society. 

", Ion  null  of  the  .\merican  Society  of  Mechanical  Engineers." 
October,  l'.)12.     New  York  :  The  Society.     Price  35  cents. 

"Science  Abstracts."  Vol.  15,  part  9.  September  25th,  1912. 
Sections  A  and  B.  London  :  E.  and  F.  N.  Spon,  Ltd.  Price  Is.  fid. 
net  each. 

"  Hiiltrtin  of  the  Association  des  Ingenieurs  Electriciens."  .lune, 
1912.     Liege  :  The  Association.     Price  7  fr. 

"Electricity  made  Plain.  '  ByG.R.  Peers.  1912.  London: 
John  Hey  wood,  Ltd.     Price  Is.  net. 

"Post  Oftice  Electrical  Engineers'  Jonrual,"  Vol.  .",  Part  8. 
October,  llil2.  London  .  H.  Alabaster,  Gatehouse  Jc  Co.  Price 
Is.  net. 

"  Report  on  The  Equitable  Building  Fire,  New  York. '  By  F.  J.  T. 
Stewart.  London  :  The  British  Fire  Prevention  Committee. 
Price  Ss.  ild. 

.  '  Jovrnal  of  the  United  States  Artillery,"  with  "  Index  to  Cur- 
rent Military  Literature."  Vol.  :!s,  Xo.  2.  September,  1912.  Fort 
Monroe,  \'a.  :  The  Coast  Artillery  School  Press. 

"Annales  des  Postes,  Teltgraphes  et  Tc-lephones.  '  September. 
1912.  Price  i'.  fr.  "  La  Service  Postal  de  Cheques  et  Virements." 
By  Leon  Cazes.     Paris  :  A.  Dumas. 

"  The  Measurement  of  Induction  Shocks."  By  Ernest  G.  Martin. 
New  York  :  John  Wiley  &  Sons. 

"  Enqineerhiii  Directory.  '  Octoljer,  1912.  London  :  t'ligineeriiK/. 
Ltd.     Gratis. 

Heavy  Oil  En&'ines. — The  Astkr  H.niiixeeri.m;  Co.. 

1.1  D.,  of  Wembley,  Middlesex,  who  are  well  known  in  connection 
with  the  internal-combustion  engine  as  employed  in  motor- vehicles 
and  for  other  purposes,  inform  us  that  they  have  arranged  with 
the  Westinghouse  Brake  Co.,  Ltd.,  to  undertake  the  manufacture  of 
heavy  oil  engines  of  the  semi-Diesel  type,  under  the  Westinghouse 
Cross  Patents.  The  outstanding  advantages  of  this  type  of  engine, 
which  has  been  described  in  our  pages,  include  simplicity,  substan- 
tial construction,  high  efficiency  and  economy  in  working.  There 
are  no  complicated  parts  in  the  engine,  which  runs  at  a  moderate 
speed,  and  the  first  cost  of  the  engine  is  very  small.  The  Aster  Co. 
will  produce  a  range  of  models — from  one  to  four  cylinders  develop- 
ing at  normal  engine  speeds  from  5  to  100  H.p. 

.The  Shops'  Act.— Pudsey  T.C.  Las  made  an  order 
under  the  provisions  of  the  Shops'  Act  for  the  closing  of  retail 
electricians'  establishments  at  1  p.m.  on  Wednesdays. 

Supper.— Oil  Friday  night  last  at  Probyn's  Restaurant, 
Dalston  Junction,  the  annual  supper  and  concert  of  Siemens 
Dalston  Works  Fire  Brigade  was  held,  Mr.  A.  M.  Hicks  being  in  the 
chair.  An  interesting  programme  was  arranged  by  the  supper  com- 
mittee, of  which  Mr.  C.  Lucken  acted  as  hon.  secretary,  and  a  most 
enjoyable  evening  was  spent. 

Li<|uidatioi]. — Fleetwood    and     District    Electric 

LiOHT  AND  PowEB  SYNDICATE,  LTD. — This  Company  is  winding 
up  voluntarily,  with  Mr.  W.  Cash,  90,  Cannon  Street,  E.C.,  as 
liquidator.     A  meeting  of  creditors  is  called  for  November  4th. 


Colliery  Installation!).— Mesi^ks,.  Sa.ndvchoft,  -Ltd., 

of  Cheshire,  have  completed  a  double-drum  haulage  gear,  elec 
trieallydriven,  at  2,000  volts,  three-phase,  to  the  order  of  an  Indian 
colliery,  near  Hyderabad  ;  also  a  400-H.p.,  2,200-volt  motor,  to  be 
used  for  driving  an  air  compressor  for  one  of  the  largest  colUerieH 
in  South  Wales. 

Trade  .innouneements.— Messrs.  WrA.  Davis  &  <D6.. 

of  \'i,  Kinghorn  Street,  London,  E.G..  have  been  appointed  sole 
agents  for  Great  Britain  by  Mr.  A.  Kus.smann,  of  Coln-Rhein, 
Germany,  for  cast  and  engraved  metal  name-plates  ;  also  sole  agents 
for  Messrs.  Kaeser.  Moilliet  .v  Co.,  of  Bern-Zollikofen,  Switzerland, 
for  advertising  novelties  in  celluloid. 

Mn.  C.  M.  Si.Mi'Sos  has  opened  othces  in  Canada  House,  Baldwin 
Street,  Bristol,  as  agent  and  factor,  and  he  desires  to  receive  catalogues 
of  electrical  and  mechanical  apparatus,  ix. 

The  Eastern  Ri-ecthii;  a.nd  Tkadino  Co.,  who  have  changed 
their  head  office  from  Sukkur  to  Karachi,  India,  are  in  the  market 
for  all  kinds  of  electrical  goods,  and  want  export  ILsts  and  terms. 

Tui:  SiT.iTiiOHr  Elkctkicai.  Co..  of  New  York,  have  opened  an 
English  branch  at  i'.,  City  Uosd,  Finsbury,  London,  E.C.,  for  the  sale 
of  the  Splitdorf  magnetos  and  other  electrical  specialities. 

The  WiNr)SOK  and  Ascot  Enoineekini;  Co.,  Lti>,  eleotrical 
engineers,  have  opened  new  works  at  South  Aecot. 

The  business  of  Mn.  J.  A.  Bhockktt,  electrician,  ,V:c.,  KJ,  Victoria 
Square,  Whitby,  and  Robin  Hooil's  Bay,  has  been  purchased  by  Mr. 
T.  H.  Beecroft". 

Mr.  .\mos  Brook,  late  of  the  firm  of  H.  Jaggur  i^:  Co.,  electrical 
engineers.  Commercial  Street,  Batley,  and  2,  Halifax  Road,  Halifax, 
ha-s  commenced  business  at  Hanover  Street,  Batley,  under  the  style 
of  A.  BitooK  Jc  Co. 

Messbs.  Victor  H.  Coates*:  Co.  announce  that  from  to-morrow 
(Saturday)  their  address  will  be  121,  Victoria  Street,  Westipinster, 
S.W.,  where  they  have  taken  more  extensive  premises. 

According  to  rummfn-Uit  Jiilflhi/e/ire,  the  AvTO-MATic  Wind 
Motor  Co.,  Ltd.,  has  been  formed  in  Sydney  to  manufacture  wind 
motors  for  generating  electricity.  A  trial  order  has  been  given  to 
the  company  by  the  New  South  Wales  Railway  Department. 

Messrs.  T.  M.  Johns  4;  Co.,  of  41.  George  Street,  Plymouth, 
have  recently  acquired  additional  stock  rooms  and  facilities  for 
dealing  with  plant  and  accessories  and  for  rewinding  and  repair 
work  to  A.c.  and  DC  motors. 

Patent  Applications. — Applications  have  been  made  for 
the  restoration  of  the  following  patents  : — 

No.  2."..217  of  1902,  "An  Improved  Ore  Roasting  Furnace"; 
T.  D.  Merton. 

No.  22.968  of  1904,  "Improvements  in  Centrifugal  Machines," 
W.  E.  and  H.  W.  Lake. 

No.  7,471  of  1900.  ■'  Improvements  in  Electric  Telegraphy,  '  S.  G. 
Brown. 

Application  is  to  be  made  to  Mr.  Justice  Parker  in  the  Chancery 
Division  on  December  3rd  respecting  a  petition  for  extension  of 
Patent  No.  8,961  of  1899,  granted  to  Valdemar  Poulsen,  Copen- 
hagen, for  "Method  of  and  apparatus  for  effecting  and  storing  up 
of  speech  or  signals  by  magnetically  influencing  magnetisable 
bodies. " 

CatalojTues  and  Lists.— The  Electrical  En';i^£er- 
iN(;  AND  Evuip.ment  Co.,  Ltd..  109-11,  New  Oxford  Street, 
London.  W.C— List  (C.  I)  of  four  pages,  giving  prices  and  parti- 
culars of  their  flame  carbons,  with  and  without  metal  core,  also  a 
special  line  of  carbons  for  cinematograph  projector  work,  which  are 
claimed  to  show  low  current  consumption,  and  to  be  run  at  high 
current  density  so  that  smaller  diameters  can  be  used.  With  c.c. 
the  negative  carton  has  a  copper-coated  core,  which  prevents  hiss- 
ing and  keeps  the  arc  in  the  centre  of  the  carbons.  The  carbons  are 
impregnated  with  flame  salts. 

The  Bbimsdown  Lamp  Work.s,  Ltd.,  Kingsway  House,  London. 
W.C. — W'e  have  received  two  attractively -coloured  advertising 
novelties  for  the  current  lighting  season— one  is  a  gauze-mounted 
cut-out  of  John  Bull  holding  a  Brimtdown  Wimm  lamp  of  British 
manufacture,  with  the  well-known  wording,  '  See  things  in  a 
better  light,  "  and  the  other  is  a  hand  and  lamp  cut-out  with  strut. 
These  novelties  are  for  general  distribution  to  the  trade  :  the 
gauze  cutout  is  printed  in  seven  colours,  and  the  hand  and  lamp 
cut-out  in  four. 

The  Langdon-Davies  Motor  Co.,  110,  Cannon  Street,  London, 
EC. — 16-page  catalogue  containing  a  specification  of  the  firm's 
standard  A.c.  motors  of  short-circuited  rotor  and  slip-ring  types, 
and  illustrating  several  applications  of  these  motors.  The  company 
contradict  a  rumour  that  their  organisation  has  entailed  a  change  of 
staff  and  employes.  The  only  alterations  are  in  the  management 
and  in  prices  of  motors,  which  have  been  considerably  reduced.  AH 
the  old  workmen,  the  works  staff,  and  the  works  manager  who  has 
been  responsible  for  the  design  and  manufacture  of  the  motors  for 
the  last  16  vears.  are  retained. 

The  D.S.  Pulley  Block  and  Crane  Manufacturing  Co., 
78,  Southwark  Street,  London,  S.E.— 32-page  illustrated  and  priced 
pamphlet,  particularising  their  various  electric  and  other  pnlley 
blocks,  travelling  cranes  and  other  lifting  appliances,  also  electric 
runways. 

The  Electric  and  Ordnance  Accessories  Co..  Ltd..  Cheston 
Road,  Aston,  Birmingham.— New  season's  catalogue  (32  pages), 
giving  descriptions  and  numerous  neat  small  illustrations,  with 
prices,  of  various  types  of  "EcUpse"  electric  con  vectors  and 
luminous  radiators,  also  the  "Eclipse  '  electric  cooker,  water 
boilers,  and  other  cooking  appliances. 
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The  ElkctkicaL  Co.,  Ltd.,  122-124,  Charing  Cross  Road,  London' 
■W.C— We  have  received  a  pamphlet  (No.  21,  of  16  pages)  entitled 
"Electrical  Advertising,""  which  has  been  issued  for  the  use  of  con- 
tractors and  others  interested  in  the  advertising  sign  business.  A 
special  discount  offer,  which  is  open  only  until  the  end  of  October, 
accompanies  it,  being  intended  as  a  special  inducement  to  con- 
tractors and  others  to  help  to  make  a  bigger  showing  in  connection 
"  with  this  department  of  electrical  business.  The  list  contains 
illustrations  of  new  designs  of  zinc  case  letters,  zinc  block  letters, 
glass  reflector  letters,  universal  advertising  and  live  signs,  kaleido- 
aoopes,  number  iudicators  for  music  halls,  .V:c.  Prices  are  given 
fully  in  nearly  all  cases.  Twelve  distinct  types  are  included,  with 
prices  in  seven  sizes.  AH  the  letters  listed,  except  the  glass  reflector 
letter,  are  English  made.  The  company  will  forward  particulars 
on  application.  They  hold  that  more  business  of  this  kind  could 
lie  done  if  only  it  were  properly  pushed. 

Mr.  H.  M.  BiDGETT.  Crown  Works.  Chelmsford.— New  12-page 
catalogue,  containing  excellent  illustrations,  description  and  prices 
of  magnetic  chucks,  flat,  for  holding  work  on  surface  grinders, 
planers,  kc,  and  rotary,  lor  holding  work  on  cylindrical  grinders, 
lathes,  kc.  ;  also  demagnetisers,  countershafts,  small  generators  and 
motor-generators,  for  supplying  current  for  magnetic  chucks  and 
demagnetisers. 

From  Messrs.  Cetselco,  Ltd.,  we  have  received  a  couple  of 
counter  advertising  cards  of  attractive  coloured  design,  relating  to 
the  "  Cryselco  "'  metal-filament  lamp.  One  carries  a  model  of  the 
lamp  in  card. 

The  British  Aliminium  Co.,  Ltd.,  109,  Queen  "Victoria 
Street,  London,  EC— Two  new  illustrated  leaflets  relating  to 
aluminium  wire  for  winding  every  kind  of  coU,  and  aluminium 
relay  coils. 

The  "Chrago  Rawhide"  Co.,  Ltd.,  Hythe  Road,  Willesden, 
London,  N.W.— Four-page  price  list  of  belting,  lacing,  packing, 
hammers,  mallets  and  other  ''  Chicago  Rawhide  '  specialities. 

The  Sun  Electrical  Co.,  Ltd,  118-120,  Charing  Cross  Road. 
London,  W.C— 21-page  illustrated  price  list  of  electric  cooking  and 
domestic  electrical  appliances  ;  a  variety  of  kettles,  cooking  outfits, 
hot-water  jugs,  boiling  and  warming  plates,  toasters,  grills, 
restaurant  apparatus,  hot  cupboards,  electric  ovens  and  irons,  towel 
rails,  suction  cleaners,  the  "Belenus""  boiler  and  other  similar  lines 
are  included.     Copies  of  the  catalogue  will  be  sent  on  application. 

The  Krama-\  Manufacturing  Co.,  12,  Cambridge  Lane, 
Glasgow.— Small  priced  pamphlet  and  cards  relating  to  the 
"  EUco  '"  invisible  lamp  lock. 

Baukrnptcy   Proceedings.— AiorsTus  Wm.  Byron, 

described  as  of  Park  View  Hotel,  Hyde  Park  Corner,  formerly  of 
Chesterfield.— An  application  was  made  last  week  to  Mr.  Registrar 
Linklater  at  the  Bankruptcy  Court  for  an  order  of  discharge.  Mr. 
Walter  Baylc,  Official  Receiver,  reported  that  the  applicant  failed 
in  April,  with  liabilities  £65,029,  and  it  was  unlikely  that  any  con- 
siderable amount  would  be  realised  from  the  estate.  He  attributui 
his  failure  to  a  loss  of  £70,000,  incurred  chitfly  in  connection  with 
companies  formed  to  acquire  the  British  patents  of  a  process  for  the 
manufacture  of  weldless  steel  tubes,  and  to  ill  health,  which  pre- 
vented him  from  earning  an  income  during  the  past  two  or  three 
years.  In  1899,  the  debtor  borrowed  between  £4,OiiO  and  £5,000, 
and,  as  a  speculation,  purchased  at  a  premium  upwards  of  3,000  £1 
shares  in  an  tltctric  battery  company.  The  company  was  not  a 
success,  and  the  shares  became  valueless.  The  debtor  estimated  his 
loss  over  the  transaction  at  about  £tl,CiiO.  The  Official  Receiver 
opposed  the  application  on  the  grounils  (1)  that  the  assets  were 
insufficient  in  value  to  equal  10s.  in  the  £  on  the  amount  of  the 
unsecured  liabilitifs,  and  (,2)  that  the  debtor  had  brought  on  his 
failure  by  rash  an.i  hazardous  speculations.  After  hearing  Mr. 
Albert  Osborn  in  support  of  the  application,  the  learned  Registrar 
imposed  a  suspension  of  three  years,  observing  that  the  general 
financial  career  of  ttie  debtor  had  been  reckless  in  the  extreme.  He 
disclosed  no  assets,  and  filed  his  petition  simply  for  the  purpose  of 
being  whitewashed —Order  entered  accordingly. 

,ToHN  TizzARD,  electrical  engineer.  Abbey  Road,  Torquay. — First 
and  final  dividend,  2s.  5id.  in  the  £,  payable  October  29th  as  Official 
Receiver's  offices,  9    Bedford  Circus,  Exeter. 

Feed  Shaw,  electri  al  contractor,  Hessle  Road,  Hull.— November 
4th  is  the  last  day  for  the  receipt  of  proofs  for  dividend  by  the 
tra>tee,  Mr.  G.  H.  A;hcson,  York  City  Bank  Chambers.  Lowgate, 
Hull. 

Mexico, — The     present    moment     is     favourable,     sajs 

Elektrotechnik  iniir  Manc/ihifxlxiv.  for  the  export  of  electrical  goods 
of  all  kinds  to  Mexico,  and  especially  to  the  State  of  Durango.  A 
whole  series  of  tlcctrio  installation  schemes  are  in  hand.  Particular 
attention  is  being  given  to  utilising  the  numerous  waterfalls  of  the 
country  which  have  hitherto  attracted  little  attention.  Among  the 
installations  foreshadowed  are  those  of  the  Mexican  Candelaria  Co., 
which  already  owns  a  generating  station,  and  is  building  two  other 
hydro  electric  work'.  The  equipment  contemplated  consists  of  six 
turbine  aggregates  of  1 60  up  to  6.000  KW.  The  Topia  Mining  Co.  at 
Topia  is  building  a  power  house,  with  a  view  to  electrifying  the 
working  of  its  mine.  Lastly,  the  lately-formed  Durango  Hjdro- 
Electric  Light  and  Power  Co.  is  building  60  km.  west  of  Durango. 
at  El  Salto,  a  generating  station  for  the  City  of  Durango. 

Japan. — In  Japan,  according  to  the  Deutsflie  Eledrisvhe 
RumLicliav,  there  is  observable  an  increasing  demand  for  electro- 
technical  specialities.  This  demand  is  attributable  mainly  to  the 
creation  of  a  number  of  hydro-electric  stations,  through  the 
activity  of  local  agents  of  foreign  firms,  a  movement  for  which 
there  is  a  great  future.     The  use  of  electricity  in  Japan  has  made 


fairly  rapid  progresB,  and,  besides  a  number  of  electric  tramways, 
Japan  possesses  big  power  stations,  which  distribute  light  and 
power  over  considerable  areas.  There  is  a  certain  amount, 
but  small,  of  competition  with  imported  electrical  goods  from 
native  manufacturing  firms  ;  hut  the  .Japanese  industry  suffers 
from  a  lack  of  skilled  electrical  workers,  and  must  rely  for  a 
lengthened  period  on  foreign  imports,  and,  as  the  use  of  elfc- 
tricity  is  growing,  a  sustained  demand  for  electrical  articles  may  be 
safely  reckoned  upon. 

Stoker  Contracts. — Among  important  orders  for  stokers 
recently  received  •  by  the  Underfeed  Stoker  Co.,  Ltd.,  are  the 
following  :  — 

Usine  Eleotrica  de  Monte  ViJeo,  eight  class  "E";  Madras  Electricity 
Supply  Curporation,  three  class  "E";  Newport  Corporation  Tramways,  One 
clBBB  "  E  "  ;  Mines  de  Houille  du  Grand  Hornu,  four  class  "  A  "  ;  Sulzer  Bros., 
for  Japan,  six  class  "  A  " ;  Sulzer  Bros.,  for  Riga,  two  class  "  A," 

Fire. — Considerable  damage  was  done  by  fire  at  the 
works  of  Elliott's  Metal  Co,,  at  Selly  Oak,  Birmingham,  last 
Saturday  night. 

Cable    Works    in    Finland.— The    first    works    in 

Finland  for  the  manufacture  of  electric  cables  are  about  to  be 
established  in  Helsingfors  by  a  company  which  has  just  been 
formed  with  the  title  of  the  Finska  Flatfabriken,  The  works  will 
be  under  the  management  of  Herr  A.  Wikstrom,  who  is  stated  to 
have  studied  electric  cable  manufacture  in  England  and  Germany. 


LIGHTING  and  POWER  NOTES. 


Alloa.— Damage  estimated  at  £7o,(iOO  was  done  by  fire 
last  week  at  the  IX-vonbank  Pit.  Alloa.  Much  of  the  machinery 
and  fittings  was  destroyed,  including  washing,  picking  and  con- 
veying plant,  and  electric  cables. 

isiatic  Turkf  J". — According  to  the  Geiman  Consul  at 
Beirout,  since  a  Belgian  Tramway  Co.  established  there  began  to 
supply  current  for  light  and  power,  there  has  become  apparent  a 
demand  for  motors.  Those  already  utilised,  to  the  number  of  100, 
are  of  i  tn  2  H.P.,  and  are  employed  for  the  watering  of 
gardens,  while  tome  of  larger  power  are  used  in  the  weaving 
industry  and  in  the  wood  and  metal  trades.  Dsmascus  is  the  teat 
of  an  extensive  flour-milling  industry  ;  nine  flonr  mills  are  at 
work,  whose  motive  power  is  derived  from  turbines,  principally  of 
French  manufactnie. 

itherton. — At  a  meeting  of  the  T.D.C.  last  week  the 
electrical  engineer  mentioned  that  after  the  winter  load  is  over,  it 
will  be  necessary  to  renew  the  h.t.  switchboard  at  the  snb  station. 
It  was  decided  to  invite  tenders  for  new  transformers,  and  a  sub- 
committie  was  appointed  to  inspect  the  switchboard  at  the  sub- 
station. 

Australia. — The  X.S.W.  Minister  of  Works  states  that  a 

Mellx)urne  syndicate  is  willing  to  spend  £500,000  in  a  scheme  to 
dam  the  Buddong  Falls,  and  generate  power  to  tun  an  electric  rail- 
way and  a  carbide  plant.  The  Minister  intimated  that  the  Govern- 
ment might  take  the  matter  up  itself. 

The  Sydney  City  Council  has  decided  to  expend  £52,500  in 
installing  an  underground  storage  battery,  to  be  brought  into  nse 
in  April,  1914.  The  City  electrical  engineer's  report  as  to  the 
extension  of  electric  street  lighting  through  all  streets  at  present 
lighted  by  gas  has  been  adopted. 

The  Melbourne  Electrical  Supply  Committee  has  withdrawn  its 
proposal  to  obtain  powers  to  hire  and  sell  electrical  fittings  to  cl- 
suraers,  and  the  matter  now  stands  in  abeyance. 

It  was  proposed  by  the  Port  Melbourne  T.C.  to  install  an  electrical 
plant  at  a  cost  of  about  £8,000,  but,  having  consulted  Mr.  H.  R. 
Harper,  the  electrical  engineer  of  the  Melbourne  City  Council,  it 
has  been  decided  to  adopt  the  three-phase  system  in  order  to  secure 
a  better  supply.  Fresh  tenders  are  being  called  for  cables  and 
poles. — Australian  Mining  Standard. 

Barrow-in-Furness.— The  T.C.  has  received  from  the 

L  G  B,  sanction  to  a  loan  of  £21, ■184  for  electricity  purposes. 
Basin«:stoke. — A  prov.  order  for  E  L.  is  being  applied 

for  by  Messrs,  Edwards  A;  Armstrong,  of  Bristol,  and  the  matter  is 
to  be  considered  by  the  T,C.  at  a  special  meeting. 

Bridport. — The  T.C.  has  retained  Mr.  E.  M.  Lacey  to 
report  on  a  proposed  electricity  scheme,  at  a  fee  of  100  guineas. 

Canada. — A  general  reduction  in  power  rates  benefiting 
over  half  of  the  municipalities  in  the  Niagara  Power  zone  has  been 
decided  upon  by  the  Ontario  Hydro-Electric  Commission,  The 
reduced  rates  are  based  upon  an  expected  increase  in  the  con- 
sumption of  30,000  H,P.  at  the  end  of  the  current  month.  The  new 
rates,  which  are  a  3  to  15  per  cent,  reduction,  will  come  into  effect 
on  November  1st, 
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Carlisle. — An  intorestincr  exhibition  of  elirtrical  ap|ili- 
anoos  was  held  last  week  at  the  Church  Hall,  which  adjoins  the 
Corporation  electricity  workp.  Included  in  the  exhibits  were 
domestic  apparatus  for  heating,  cookinfj,  vacuum  rleaninp  and 
ironing.  It  ia  claimed  that  the  ppeoial  new  tariff  for  electricity 
in  the  city  allows  consumers  to  light  and  heat  their  houses,  and 
cook  their  meals',  at  a  lower  price  than  by  any  other  means,  and  to 
have,  at  the  same  time,  all  the  advantages  which  electricity  affords. 
The  opening  ceremony  was  performed  by  the  Mayor,  in  the  presence 
of  a  large  gathering,  the  chair  being  occupied  by  Dr.  Overton, 
chairman  of  the  Electricity  Committee. 

Cromer. — The  U.D.C.  has  dccideil,  subject  to  the 
approval  of  the  L.G.li.,  to  transfer  its  electric  light  undertaking, 
for  which  £30,000  had  Iseen  raifed  on  loan  during  the  past  10  years, 
to  Mess's.  Edmundsons,  Ltd.,  who  will  have  to  pay  the  Council 
£  1  S.OOO  in  extinction  of  outstanding  loan  liabilities. 

Dalkey. — Tho  (|iie8tion  of  electric  light  supply  was  con- 
sidered in  connection  with  a  letter  from  the  town  clerk  of  Kings- 
town in  reply  to  a  reipiest  that  the  Kingstown  Council  should 
defer  coming  to  a  decision  on  the  electric  lighting  question 
until  Dalkey  had  an  opportunity  to  discuss  the  matter.  The 
town  clerk  read  the  resolution  of  the  Kingstown  Urban  Council. 
The  resolution  granted  jiermission  to  a  solvent  public  or  private 
company  to  open  up  streets  for  the  puriwse  of  supplying  electric 
light,  &c.,  "aiwnys  provided  that  this  permission  will  be  granted 
only  on  the  condition  that  the  Councils  of  Blackrock  and  Dalkey 
shall  also  approve  of  said  undertaking,  and  shall  join  with  this 
Council  in  entering  into  an  agreement  safeguarding  the  rights  of 
the  several  parties."  Mr.  Booth  submitted  a  report  of  an  interview 
of  a  deputation  of  the  Dalkey  Council  with  the  promoters  of  the 
electric  lighting  company  for  Kingstown.  Blackrock  and  Dalkey, 
and  it  was  agreed  to  favourably  consider  the  granting  of  permis- 
sion to  any  company  which  proposes  to  supply  the  district.  Mr. 
Conan  said  that  the  company's  proposal  was  to  run  a  main  as  far  as 
Caslle  Street,  and  after  that  further  mains  to  the  extent  of  one 
mile.  Bearing  in  mind  that  the  distance  from  Castle  Street  to 
Sorrento  Point  was  practically  seven-eighths  of  a  mile,  it  left  very 
Utile  possibility  of  extension  to  any  other  part  of  Dalkey.  Any 
scheme  to  which  they  could  give  their  approval  should  be 
futficiently  elastic  to,  at  least,  give  a  hope  that  in  the  near  future 
every  main  road  in  Dalkey  would  be  supplied  with  electric  light. 
The  promoters  met  that  objection  by  saying  that  they  would  be 
prepareii  to  extend  their  system  by  running  another  mile  of  main, 
which,  they  said,  would  coat  £1,300  a  mile,  if  they  got  a  guarantee 
of  an  annual  income  of  20  per  cent,  of  the  cost  of  the  main,  or,  in 
other  words,  h;260  for  a  mile  of  main.  It  was  decided  to  appoint  a 
Suh-Committee. 

Ea1in$r< — At  the  Ealing  Cbanibcr  of  Comraerc"  last 
week,  Mr.  Timpson  drew  attention  to  the  municipal  trading  carried 
on  by  the  Electric  Lighting  Committee.  That  Committee,  he 
said,  was  taking  orders  for  the  supply  of  outside  lamps  and  the 
hire  of  electric  fans,  and  he  had  also  heani  it  stated  that  it  was 
supplying  Osram  lamps,  althoueh  this  had  beendenied.  He  understood 
that  in  the  Toivn  Hall  extension  scheme  it  was  proposed  to  have 
a  large  showroom  for  the  electricity  undertaking  to  show  improved 
methods  of  using  electricity  for  heating,  cooking,  and  so  on. 
He  had  no  objection  to  such  a  showroom,  provided  it  did  not 
attempt  to  sell  against  contractors  and  tradesmen.  The  Chamber 
unanimously  decided  that  a  letter  of  protest  be  sent  to  the  T  C. 
against  any  municipal  trading  by  its  Electric  Lighting  Committee 
that  in  any  way  competed  with  local  private  enterprise. 

(ilasffOW. — Owing  to  the  groat  demand  for  electricity 
the  T.C.  some  time  ago  acquired  ground  in  the  Dalmamock  district 
for  the  purpose  of  erecting  another  power  station.  An  exhaustive 
report  on  the  whole  position  was  submitted  by  the  engineer  at  the 
last  meeting  of  the  T.C.  He  points  out  that  when  the  new  station 
at  Dalmamock  has  lieen  properly  equipped.  Port  Dundas  and 
St.  Andrew's  Cross  would  be  used  principally  as  peak  load 
stations— /.c.  in  meeting  the  great  demand  from  October  to 
March  for  lighting.  At  other  periods— re,  during  the  summer 
months — h  t.  energy  would  be  transmitted  to  those  two  stations 
from  the  Dalmamock  works  for  transformation  and  distribution  in 
their  immediate  areas.  tiovan  and  Partick  Electricity  Works 
would  not  be  extended  as  generating  stations,  but  for  the  increasing 
demand  in  the  areas  of  these  stations  extra  h.t.  enersy  would  be 
transmitted  to  them,  and  transforming  plant  inst.alled  tliere.  As 
soon  as  convenient  the  steam  plant  in  these  works  would  be  shut 
down,  as  a  saving  of  between  £4.000  and  £."i,000  per  annum  conld 
be  effected  by  the  u?e  of  energy  generated  at  Dalmamock  station 
and  transformed  for  distribution  in  the  Partick  and  Govan  areas. 
The  general  manager  has  been  instructed  to  prepare  rough  ground 
plans  showing  a  general  arrangement  for  a  generating  station,  and 
to  submit  a  statement  of  the  cost  of  a  section  of  the  station. 

Great   Harwood. — The    U.D.C.    has    approached    the 

Accrington  Corporation  with  a  view  to  obtaining  the  terms  upon 
which  it  will  supply  current  to  the  township.  This  is  an 
alternative  scheme  to  the  one  drawn  up  by  the  consulting  electrical 
engineer  for  the  establishment  of  a  local  generating  station.  The 
cheaper  scheme  will  probably  be  accepted. 

fireeDOCk. — In  regard  to  the  understanding  arrived  at 
between  the  T.C.'s  of  Greenock  and  Port  Glasgow  with  respect  to  the 
latter  obtaining  a  supply  of  electricity  for  power  and  lighting 
purposes,  at  a  meeting  of  the  Greenock  Corporation  it  was  agreeii 
to  give  an  immediate  supply  to  power  users,  and  arrange  for  low- 
pressure  lighting  mains  being  laid  in  the  principal  streets  in  Port- 
Glasgow.     The  Council  of  the  latter  town  is  to  at  once  appljr  tc 


I'arlinment  for  an  electric  lighting  order,  the  transfer  of  which 
will  be  accepted  by  the  Greenock  Corporation.  The  rates  to  be 
charged  for  lighting  purposes  are  not  to  exceed  by  more  than  5  per 
cent,  those  charged  to  Greenock  confumers. 

Mr.  Uobert.^on.  the  T.C.  electrical  engineer,  has  reported  that  the 
estimat«'d  cost  of  laying  a  low-pressure  lighting  main  in  the  streets 
scheduled  under  the  draft  order  wonld  be  £2,8.10,  and  for  the 
additional  stret-ts  specified  in  the  Port.  Glasgow  resolution,  £7.i0, 
exclusive  of  consumers'  services  and  meters,  estimated  at  £  1,4.50,  or 
a  sum  of  £r).<ii)0  to  be  added  to  the  expense  of  providing  the  supply 
to  the  power  users. 

Ilarwii'b. — The  E.L.  has  been  installed  at  the  station, 
qray  and  pier,  current  being  supplied  from  the  G  E.R.  Co.'s  plant 
at  Parkeston. 

IFasllnifS.— The  T.C.  on  October  18th  decided  to  apply 

to  the  L.G.B.  for  loans  of  £3,000  for  mains.  £.500  for  meters,  £1,500 
for  house  services,  and  £.500  for  transformers.  A  loan  of  £423  for 
mains  extensions  in  the  old  London  Road,  by  which  18  gas  lamps 
will  be  converted  to  electricity,  has  also  been  applied  for. 

lleckmond^iike. — The  U.D.C.  has  given  formal  notice 
to  the  Bradford  Dyers'  Association  to  determine  the  agreeinent  for 
the  supply  of  electricity. 

heifclilr.T. — The  T.C.  has  decided  to  apply  to  the  L.G.B. 
for  sanction  to  borrow  £7,000  for  the  provision  of  a  new  2,000-KW. 
turbo-alteroator,  complete  with  condensing  plant  and  foundation, 
at  the  electricity  works. 

Ledbury  (llerefordsliire). — At  a  meeting  of  the  U.D.C. 

it  was  reported  that  Messrs.  Brown  A:  Parsons,  Ltd.,  Leamington, 
were  applying  for  Parliamentary  powers  which  would  enable  them 
to  tender  for  the  public  lighting  of  Ledbury  by  electricity. 

Leeds. — At  a  special  meeting  of  the  City  Council  on  the 
17th  inst.,  consideration  was  given  to  a  rejwrt  of  the  manager  of 
the  <  'orporation  Electricity  Department  on  the  provision  for  future 
requirements  of  electrical  energy,  the  proposal  being  to  request  the 
Parliamentary  Committee  to  include  in  the  next  Bill  in  Parliament 
promoted  by  the  Corporation,  the  necessary  powers  for  the  acquisi- 
tion of  a  sit«  in  South  Accommodation  Road  for  the  purposes  of  an 
electricity  generating  station.  Mr.  R.  Armitage,  chairman  of  the 
Electricity  Sub-Committce,  outlined  the  scheme,  and  said  in  the 
Accommodation  Road  proposal  there  was  put  down  for  land.  £6,000 
per  acre  for  lo  acres,  and  in  an  alternative  scheme  a  site  for 
£30.000.  After  an  hour's  discussion  it  was  decided  to  request  the 
Parliamentary  Committee  to  seek  powers  for  the  acquisition  of  a 
site  for  the  purpose  of  a  new  station. 

Liliieliurst. — With  reference  to  the  supply  of  current  to 
Crossbank  by  Oldham  T.C,  the  latter  body  has  asked  the  Limehnrst 
U.D.C.  to  place  in  the  agreement  a  clause  providing  that  if  at  any 
time  the  U.D.C.  decides  to  supply  current  itself,  it  will  take  over  the 
plant  to  be  provided  at  Crrssbank,  as,  under  such  circumstances,  it 
would  be  useless  to  the  Corporation.  The  Council  has  agreed  to 
insert  the  clause  mentioned. 

Littleborousb. — At  the  Oreenvale  Mill,  owned  by 
Messrs.  Fothergill  ,.<c  Harvey,  Littleboroogh,  near  Rochdale,  the 
whole  of  the  ring  frames  are  now  operated  by  motors  on  the  indi- 
vidual drive  system,  the  A. E.G.  Electric  Co..  Ltd.,  of  Manchester, 
being  responsible  for  the  installation. 

Liverpool. — During  the  past  12  months  over  n,ijuO,000 
units  have  been  generated  from  refuse  at  the  destructors  of  the 
Corporation. 

London. — A  proposed  agreement  between  the  Central 
Electric  Supply  Co.  and  the  Chelsea  Electricity  Supply  Co.,  to 
enable  the  former  to  give  a  bulk  supply  of  energy  to  the  latter,  has 
been  submitted  to  the  L.C.C.,  and  certain  amendments  have  been 
suggested  in  conjunction  with  the  Special  Committee  on  London 
Electricity  Supply. 

Islington.— With  reference  to  the  letter  received  from  the 
County  of  London  Co.,  suggesting  that  the  Council  should  take  a 
bulk  supply  from  the  company's  mains,  a  reply  is  to  be  sent, 
stating  that  the  Council  is  satisfied  that  the  damage  would  not 
have  been  less,  or  the  supply  resumed  earlier,  if  the  Council's 
station  had  been  connected  with  any  other  generating  station, 
inasmuch  as  the  spare  generating  plant  was  more  than  sufficient  to 
deal  with  the  load. 

FuLHAli.— As  an  indication  of  the  progress  and  development  of 
the  electricity  undertaking  during  the  past  five  years,  the  follow- 
ing statements  of  units  sold  and  of  consumers  connected  has  been 
issued  :— 1907-8,  (a)  units  sold,  2,840.626  :  (J)  consumers,  2,440  ; 
1908-9,  (a)  3,16.5,734  ;  (A)  2.722  :  1909-10,  («'>  3.202,2o8  :  (i), 
3,058;  1910-11,  (a)  3,331.497;  (»)  3,409:  1911-12,  («)  3,512,266; 
(M  3,843. 

Westminster— The  Works  Committee  reports  that  it  has  con- 
sidered the  Council's  option  to  give  six  months'  notice  to  determine 
the  contract  of  September  18th.  1S99,  with  the  Charing  Cross 
Electric  Supply  Co.  for  public  electric  lighting  in  the  parish  of  St. 
Martin-in-the-Fields  and  a  portion  of  the  Strand  district,  at  the  end 
of  the  fourteenth  year  of  the  contract,  viz.,  September  17th,  1913. 
To  exercise  the  option,  notice  would  have  to  be  given  to  the  com- 
pany on  or  before  March  17th,  19)3,  but  if  the  option  is  not  exer- 
cised the  contract  will  run  for  the  full  period  of  21  years.  Having 
regard  to  the  conditions  attaching  to  the  termination  of  the  contract 
before  the  full  term  of  21  years,  the  Committee  says  it  would 
appear  to  be  inadvisable  to  consider  as  to  the  curtailing  the  term 
of  the  contract,  unless  the  Council  contemplated  taking  over  the 
undertaking  to  the  extent  referred  to  in  Clause  14  of  t^e  coutract, 
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The  Committee  al«)  reports  having  considered  the  possibility  of 
ejecting  an  improvement  in  the  light  provided  under  the  contract, 
riauee  5  requires  the  company  to  supply  the  lamps  with  electricity 
of  an  energy  of  not  less  than  SOO  watts  per  hour, 
giving  an  actual  minimum  and  continuous  candle-power 
of  at  least  1,000  per  lamp.  124  lamps  are  lighted,  and 
maintained  by  the  company  under  the  contract.  In  the  case 
of  about  .50  of  these,  the  company  have,  with  the  concurrence  of 
the  CouncU,  provided  modem  flame  arc  lamps  of  the  Johnson  and 
Phillips  type.  These  lamps  give  illumination  greatly  superior  to 
that  of  the  old  open-type  arc  lamps,  and  the  Committee  is  of  opinion 
that  if  suitable  terms  could  be  arranged,  it  would  be  of  great 
advantage  if  more  powerful  modem  lamps  could  be  substituted  for 
the  remaining  open-type  arc  lamps.  The  company  is,  therefore,  to  be 
asked  upon  what  terms  it  would  be  prepared  to  improve  the  public 
lighting  under  the  contract,  and  to  guarantee  a  standard  of  light 
to  be  agreed  upon.  The  Contracts  Special  Committee  reports  that  thR 
Council's  contract  with  the  Westminster  Electric  Supply  Corpora- 
tion, for  the  supply  of  electrical  energy  to  the  Councils  premises 
will  expire  on  December  31st  next,  and  that  it  has  decided  to 
continue  the  contract  for  a  further  period  of  one  year  from 
January  Ist  next.. 

Maryleboxe. — In  consequence  of  fumes  arising  from  the  gas- 
heating  apparatus  at  St.  John's  Wood  Road  and  Marylebone  Road 
conveniences  and  the  overheating  and  bad  ventilation  thereof,  the 
eu'bstitution  of  electric  radiators  for  the  gas-heating  apparatus  has 
been  decided  on.  and  the  offer  of  the  electricity  department  to  pro- 
vide electric  radiators,  including  the  necessary  wiring.  &c.,  at  these 
conveniences  for  the  sum  of  £17  has  been  accepted. 

Greenwich. — The  South  Metropolitan  EL.  and  Power  Co.  is  to 
enter  into  an  agreement  with  the  L.C.C.  for  a  supply  of  electricity 
for  lighting  Blaokwall  Tunnel  and  working  the  pumps.  The  agree- 
ment provides  for  not  less  than  100.000  units  per  annum,  and  up  to 
50  KW.,  the  normal  being  25  Kw.,  at  a  price  of  iMld.  per  unit,  and  is 
to  cover  a  period  of  five  years,  subject  to  reduction  of  the  charges  to 
correspond  with  any  reduction  made  by  the  company  to  other 
consumers. 

New  Zealand.— The  AVhaDgarui  B.C.  has  appointed  a 
special  committee  to  consider  the  desirability  of  installing  an  elec- 
tric lighting  plant  for  the  borough  at  a  cost  of  about  £12.000.  The 
original  proposition  was  to  utilise  the  water-power  of  the  Wairua 
Falls  for  the  development  of  electrical  power,  but  that  scheme  has 
been  indefinitely  postponed, — Anxtralum  Mininq  Sfandiirrl. 

Rawtenstall. — The  borough  electrical  engineer  has  been 
empowered  to  obtain  a  light  tower  wagon  to  lie  used  in  connection 
with  the  cleaning  of  electric  street  lamps,  ^tc.  On  his  recommenda- 
tion it  has  been  decided  to  obtain  an  additional  boiler  for  the  elec- 
tricity works,  together  with  the  necessary  superheater,  mechanical 
stoker,  feed  pump,  kc, 

Romford. — Mr.  W.  T.  T'ressland  has  written  to  the 
UJ>.C'.  asking  that  body  to  provisionally  approve  of  his  E.L.  scheme 
for  the  town.  As  there  are  two  other  schemes  proposed,  the  clerk 
has  replied  that  the  Council  cannot  give  preference  to  any  one  of 
them. 

Sevenoaks. — Having  received  evidence  of  sufficient 
support.  Sevenoaks  and  District  Electricity  Co.,  being  formed  by 
Messrs.  Crompton  \  lo.,  has  been  registered,  and  the  requisite  sum 
of  money  deposited.  The  I'.D.C.  holds  its  own  prov.  order,  and  that 
body  has  decided  to  interview  the  B.  of  T.  respecting  Crompton  and 
Co,"s  scheme,  which  the  Council  is  supjiorting,  and  the  dealing  with 
the  prov.  order. 
-  Slieflield. — Sanction  has  been  received  from  the  L.G.B. 
to  the  borrowing  of  £57.000  for  mains  (repayable  in  25  years"), 
£9,000  for  services  (repayable  in  15  years),  and  £  10.000  for  sub- 
stations, transformers  and  power  factor  rectifiers  (repayable  in  l."> 
years).  The  Electric  Light  Committee  considers  that  the  period  of 
repayment  for  the  latter  sum  is  very  short,  and  the  L.G.B.  is  to 
be  urged  to  extend  the  period  to  25  years. 

Shipston-on-Stonr. — Messrs.  Brown  >.v-  Parsons,  of 
Leamington,  who  are  carrying  out  an  E.L.  scheme  at  Shipston,  have 
approached  the  B.  of  G.  as  to  supplying  current  for  the  workhouse, 
which  is  at  present  lit  by  oil  lamps.  The  Guardians  have  decided  to 
wait  and  see  how  the  electric  light  answers  in  the  town  before 
deciding  upon  the  matter. 

Sonth  Africa. — The  Durban  boroDgh  electrical  engineer 
has  suggested  that  the  T.C.  should  arrange  to  hire  out  electric 
heating  stoves  to  small  contumejs.  He  proposes,  in  the  first 
instance,  to  call  for  tenders  from  local  contractors  for  the  supply  of 
low-priced  electric  heating  stoves  suitable  for  small  households.  He 
also  stated  that  if  experiments  which  are  being  made  locally  to 
produce  a  cheap  and  simple  stove  should  prove  successful,  tenders 
win  be  invited  for  the  supply  of  stoves  of  the  improved  pattern. 

Tannton. — The  T.C.  has  altered  the  charge  for  current 
for  heating  purposes  from  2d.  per  unit  to  2d.  for  the  first  30  units 
per  quarter,  and  Id.  beyond. 

Trehairis. — The  public  supply  of  current  to  Treharris. 
Merthyr  Vale,  and  Aberfan.  provided  by  the  Jlerthyr  Tydfil 
Electric  Traction  and  Lighting  Co.,  Ltd,,  was  switched  on  at  the 
Penydarren  generating  station  on  October  17th,  by  the  Mayor  of 
Merthyr,  Alderman  J,  X,  Berry,  J.P. 

West  Kilbride  (near  Ardrossan). — A  suggestion  has 

been  made  that  a  scheme  be  brought  forward  for  lighting  the 
village  by  i  electricity.  Several  persons  are  contemplating  the 
adoption  ofiprivate  installations,  power  for  which  will  be  derived 


from  small  turbines  driven  by  the  gravitation  water.  It  is  said 
that  there  is  a  possibility  of  the  local  authorities  taking  up  the 
matter. 

AVindsor. — An  offer  made  by  the  Windsor  Electrical 
Installation  Co,  to  do  the  pumping  at  the  sewage  farm  has  been 
accepted  by  the  T  C.  The  company  agrees  to  do  the  work  for 
12  months,  and  not  charge  more  than  the  pumping  has  cost  before. 
In  the  event  of  the  electrical  plant  fai'ing,  the  company  will 
recompense  the  Council  for  the  ufe  of  the  steam  plant,  and  at  the 
end  of  the  period  stated,  the  Council  will  have  the  option  of 
adopting  the  new  method  permanently,  or  of  not  doing  so. 

Worsley. — The  U.D.C.  has  approved  of  the  scheme  of 
the  Lancashire  Electric  Power  Co.  for  electric  lighting  in  the  dis- 
trict, subject  to  all  cables  being  laid  underground,  ice. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — Parliamentary  sanction  is  being  sought  for 
the  substitution  of  electric  for  steam  traction  on  the  railway 
between  Adelaide  and  Glenelg,  a  distance  of  6i  miles,  at  an  esti- 
mated cost  of  about  £115,000.  It  is  probable  that  the  Act 
authorising  the  expenditure  will  be  passed  this  Session,  but  work 
is  not  likely  to  be  commenced  before  1913. 

Bonrnemoulli. — A  public  meeting  was  recently  held  to 
protest  against  the  proposed  running  of  Sunday  cars  in  the  town. 
Apparently  over  2,000  people  attended,  and  the  proceedings  were 
not  wholly  in  favour  of  the  protest.  Although  a  resolution  to  that 
effect  was  "declared"  carried,  we  note  that  a  call  from  the 
audience  to  move  an  amendment  was  not  responded  to,  and  that  the 
discont<  nteds  voiced  their  disapproval  in  the  usual  way. 

Bradford. — A  heavily-signed  petition  has  been  presented 
to  the  Corporation  in  favour  of  the  proposed  extension  of  the 
tramway  system  from  Thornton  terminus  to  Keelham  Hill. 

Cohvjn  Bay. — The  Light  Kailway  Commissioners  have 
issued  an  order,  which  has  been  confirmed  by  the  B.  of  T..  autho- 
rising the  construction  of  tramways  in  Colwyn  Bay.  Colwyn  and 
Conway,  being  an  extension  of  the  undertaking  authorised  by  the 
Llandudno  and  Colwyn  Bay  Light  Railway  Orders,  1.^98  to  1907, 

Glasgow. — The  proposal  by  the  Sub-Committee  on 
Tramways  to  appeal  against  the  municipal  assessments  for  1912-13 
was  discussed  by  the  T.C.  last  week.  It  was  pointed  out  that 
assessments  had  been  imposed  on  the  full  valuation  of  the  tramway 
lines,  notwithstanding  that  it  had  been  decided  this  year  in  the 
Kings  Bench  Division  ot  the  English  Courts,  that  a  system  there 
was  liable  to  be  assessed  on  only  one-fourth  of  the  valuation  of  the 
lines.  The  town  clerk  gave  the  opinion  that  the  English  case  did 
not  help  (Glasgow  at  all.  It  was  made  clear,  in  the  case  referred  to, 
that  the  decision  was  due  to  the  fact  that  it  was  a  one-connected 
system,  viz  ,  a  tramway  and  a  light  railway.  Bailie  Pratt  was 
dissatisfied  with  the  ruling,  pointing  out  that  he  did  not  see  why 
they  should  go  on  paying  full  rates  when  they  should  only  be 
charged  one-fourth.  If  they  wanted  the  tramways  department  to 
subsidise  the  rates,  they  should  not  do  so  in  this  hole-and-corner 
fashion.  Mr.  .Tames  Stewart  argued  that  by  means  of  the  present 
method  of  taxation,  the  tramways  were  made  to  contribute  some- 
thing like  £17,1100  per  annum.  Mr.  Robert  liraham  explained  that 
an  appeal  on  the  lines  suggested  by  Mr.  Pratt  had  been  made  to 
the  Sheriff,  and  had  been  dismissed.  The  xtatvs  ijuo  was  main- 
tained on  a  division. 

The  general  manager  reported  to  the  T.C.s  Committee  on  Tram- 
ways that  the  Glasgow  ('orporation  Tramways  Friendly  Society, 
as  at  present  constituted,  would,  in  consequence  of  the  National 
Insurance  Act,  1911,  be  discontinued  as  at  December  31st  next : 
that  over  1,700  employes  in  the  department  had  expressed  their 
willingness  to  continue  the  present  society  in  supplement  of  the 
benefits  under  the  National  Insursince  Act  ;  and  that  they  would 
be  prepared  to  contribute  weekly  3d.  per  member  towards  the 
funds  of  the  society.  The  Committee,  after  careful  consideration, 
agreed  to  recommend  (1)  that  the  Corporation  should  contribute 
weekly  the  sum  of  Id.  per  member  to  the  said  funds,  and  (2)  that  its 
representation  on  the  Committee  of  Management  of  the  society  be 
proportionate  to  its  contribution. 

Huddersfield. — The  Corporation  has  confirmed  a  resolu- 
tion of  the  Tramways  Committee  (1)  approving  of  the  plans  and 
estimates  of  cost  submitted  by  the  borough  engineer,  in  respect  of 
the  proposed  tramways  extensions,  viz,  :  —  Brighouse.  Elland, 
Marsden,  Longwood  (Dod  Lea),  Crosland  HiU,  Kirkheaton,  Beaumont 
Street,  Gasworks  Street  and  St.  Andrew's  Road ;  and  (3)  instiuoting  the 
borough  engineer  to  take  the  necessary  steps  to  prepare  the  same  for 
Parliamentary  deposit. 

Irlam. — Several  employers  of  labour  in  the  district 
having  petitioned  the  Council,  urging  it  again  to  approach  the  Salford 
Torporation  with  a  view  to  extending  the  tramways  from  Peel 
Green  to  Irlam  and  Cadishead.  a  resolution  was  proposed  and 
seconded  at  the  meeting  of  the  U.D.C.  that  the  clerk  be  instructed 
to  enter  into  negotiations  with  the  Corporation.  An  amendment 
was  then  moved  that  the  matter  be  referred  to  the  General 
Purposes  Committee.  Eventually  both  the  resolution  and  the  ameni 
ment  were  withdrawn,  and  it  was  decided  to  discuss  the  matter  in 
orivate. 
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.lapail.  'I'lie  Miisashi  Klectric  JJailway  i'v.  i>roiioscs  to 
iioiiKtniot  an  elootric  riiihvay  between  Tenijenji,  Azabu,  Tokio  nn(i 
Takanhimachii,  Yokohama,  with  a  branch  from  Chofumuna  to 
Kamata  and  another  from  Himoiiza  and  Shin/.uku. 

Mail(lu<lno. — The    1'. !).('.   at    its   meeting   uii   Friday, 

October  isth,  received  a  report  from  the  deputation  appointed  by 
the  Council  respectinu  the  interview  it  had  with  Mr.  Balfour,  the 
director  in  charpe  of  the  electric  tramway  undertakinp,  respectinir 
the  proposed  extenHion  of  the  Llandudno  and  Cohvyn  Bay  L'pht 
Railway  f'o.'a  line.  An  a  result  of  the  interview  terms  have  been 
arranged  for  doubling  the  triu^'k,  and  this  will  lx>  carried  out  durinir 
the  coming  winter.  The  tramway  company  will  contribute  £2ii0 
towards  the  cost  of  road  widenin;;  :  the  company  will  also  supply 
fittinjrs  for  litrhtin^,'  the  overhead  standards  in  Bodaton  Road,  on 
the  understandinir  that  the  Council  will  undertake  the  future 
maintenance  of  the  lamps.  Mr.  Balfour  stated,  in  a  letter  received 
.■iubsequently  t(i  the  interview,  that  subject  to  the  interests  of  the 
company  beinir  safe^'uarded,  he  would  assist  the  Council  in  rodncinsr 
the  numljer  of  standards  in  the  streets  by  allowing  the  Council  to 
make  use  of  the  tramway  poles  for  public  lighting  purposes.  The 
report  of  the  deputation  was  unanimously  approved. 

Nortli-Eastern  Railway  Electritieatioii.— The  Xoith- 

Kastcrn  Railway  Co.  has  under  consideration  a  proposed  extension 
of  electrification  to  a  portion  of  its  system  in  County  nurham  ; 
the  section  of  railway  under  consideration  is  the  mineral  line 
from  Sheldon  to  Newport,  near  Middlesbrough,  the  distance  being 
al>ont  :'(!  miles,  and  forming  one  of  the  busiest  lengths  of  mineral 
railway  on  the  North-Kastern  system. 

I',S..4. — A   proposal  is  on    fool   for  providing  passenger 

subways  in  Chicago  at  an  approximate  cost  of  £19,211". OOO.  The 
cost  of  the  equipment  is  placed  at  iii>,!l70,fliiO,  and  includes  a  power 
system  with  generating  and  sub  stations,  kc,  and  third-rail 
e(|nipment. 

MharlV'dal*'. — There  seems  tn  lie  consideAble  difference 

f  opinion  existing  between  Mfn^ton,  Otlcy,  Burley  and  Ilkley 
District  Councils  concerning  a  proposal  of  the  Leeds  Corporation 
to  run  raillesn  cars  from  the  tramway  terminus  at  (iuiseley  to 
these  places.  The  three  former  Counrils  view  the  proposal  with 
favour,  but  at  Ilkley — which  is  a  residential  town  serving  the  cities 
of  Leeds  and  Bradford,  and  a  noted  health  resort— a  cautious  atti- 
tude is  t)eing  adopted,  because  the  town  would  bo  differently 
affected  from  the  other  places.  No  decision  for  or  against  the 
suggestion  has  vot  been  arrived  at   by  the  Ilkley  Council 


TELEGRAPH  and  TELEPHONE  NOTES. 


\ustralia. —  The  offer  of  the  Marconi  Wii-eless  Co.  and 
the  Australian  Wireless  (using  the  Telefunken  system)  of  their 
respective  patents  in  Australia  to  the  Federal  (Government,  which 
the  Postmaster-General  has  declined  to  entertain,  says  a  Melbourne 
telegram  to  the  Perth  M>.<f  Aiisfr,ili,ni.  was  that  the  Conimonweallh 
should  pay  £40,CiiiO  down  and  give  the  companies  a  contract  for 
£60,000  to  erect  the  proposed  high-power  station  at  Port  Darwin, 
together  with  an  agreement  to  give  them  10  per  cent,  of  the  gross 
takings  from  that  station  fur  2.'<  years.  The  £ijo,or.o  was 
to  be  exclusive  of  site,  foundations  for  machinery  and 
buildings,  and  the  cost  of  the  buildings  themselves.  Thus, 
for  an  outlay  of  more  than  £100,000  at  the  outset,  Australia 
was  to  get  one  station,  and  was  to  have  the  privilege 
of  erecting  others  at  its  own  cost,  and  using  the  companies' 
patents.  The  Postmaster-General  has  decided  to  go  on  with  the 
scheme  of  the  Department's  expert.  Under  this,  for  less  than 
£100,000,  not  only  the  Port  Darwin  high-power  station,  but  nine 
others  will  be  erected  round  Australia.  The  patents  of  the  com- 
panies will  not  be  used,  the  Federal  Government  contending  that  the 
Balsillie  system  does  not  infringe  them  in  any  way. — Fimincier. 

Austria.^The  wireless  station  which  has  been  erected  on 

the  roof  of  the  Ministry  of  War  at  Vienna  consists  of  two  lofty 
masts,  equipped  with  antennie  similar  to  those  used  on  hoard  ship. 
Its  range  will  be  only  about  500  km.,  reaching  as  far  as  Buda- 
jiest.  Prague,  Krakow  and  Passau.  The  Austrian  naval  ports  of 
Pola  and  febenico  lie,  however,  outside  its  range. —  Xeit.  <lr.\  Ocsf. 
I)iij.  II.  Arht.  Vc.rrhi. 

Be]g;iooi. — A  powerful  wireless  telegraph  station  is 
\mder  construction  at  Laeken,  near  Brussels,  to  permit  communica- 
tion with  Boma.  in  the  Congo,  either  directly  or  by  way  of  Dakar. 
According  to  anticipation,  it  will  be  possible  to  communicate  be- 
tween Brussels  and  Boma  about  the  beginning  of  next  year.  There 
are  at  present  10  stations  in  the  Belgian  Congo. —  TJie  Times. 

Imperial  Wireless  System. — The  (Tovernment  have 

appointed  Sir  Albert  Spicer  chairman  of  the  Select  Committee  on 
the  Marconi  Agreement,  which  will  commence  its  sittings  to-day. 

Switzerland. — An  understanding  has  been  reached 
between  the  German  and  Sviss  Governments  as  regards  the  build- 
ing of  a  wireless  station  on  Mount  Santis.  This  station,  when  com- 
pleted, will  be  able,  by  means  of  the  recently  opened  station  on  the 
Zugspitze,  to  effect  communication  right  across  the  Alps. — Uleitro- 
technuchi'  Zeit.^chnft. 


Wireless  Rescue.— Owing  to  a  \iolent  outbreak  of 
lire  on  board  the  /lnhiihiri<,  carrying  cotton,  the  lives  of  100 
passengers  were  endangered.  Help,  however,  was  summoned  by 
wireless,  and  the  passengers  were  taken  off  while  the  ship  was 
still  ."lO  miles  from  laml,  uff  the  shore  of  North  Carolina. 

Wirele.ss  Teletrrapby. — According  to  the    l)aih/   Tflp- 

./r<y)A,  M.  Valdemar  Poulsen  intends  to  establish  wireless  commn- 
nication  between  Scandinavia  and  America,  ihi  an  intermediate 
station  in  South  Greenland. 

The  Admiralty  are  arranging  for  periodical  practices  in  wireless 
communication  between  warships  and  ships  of  the  British  mer- 
cantile marine,  for  the  purpose  of  ensuring  efficient  and  reliable 
communication  when  required  nnder  the  regulations. —  Timf\. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aldersliot.— Xovember  i>th. 
Sec   "Official  Notices"  October  18th. 


Halancer  for  the  I'.ll.C 


Atlierton. — November  fith.  One  2.50-kw.  single-phase 
)  ransformcr.  for  the  I'.D.C.     See  "  Official  Notices  "  to-day. 

Australia.  —  Soith  Aistralia.  —  November  27tli. 
l.**  miles  paper-insulated  cable,  155,000  jointing  sleeves,  also  switch- 
board cable  (Schedule  248).     See  "  Official  Notices  "  October  Isth. 

December  11th.— Line  material  (Schedules  250-252),  and  sub- 
marine telegraph  cable  and  cable  tank,  for  the  P.M.G.'s  Depart- 
ment.    .See  "  Official  Notices  "  today. 

December  17th.  Three  sections  of  common-battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  today. 

VicTOKH.— November  12th.  Deputy  P.M.G..  Melbourne.  lOo 
electrical  registers.     High  Commissioner's  Office  in  London. 

November  Sth  and  12th.  --(a)  340  A.(  .  and  800  DC.  electricity  re- 
cording meters  ;  and  (h)  insulated  copper  cables,  for  the  Melbourne 
City  Council.     See  "  Official  Notices  "  to-day. 

November  19th. — One  mercury  vapour  converter,  for  the  P.JI.G.'s 
Department.  See  "  Official  Notict s  "  Oct.  1 1th.  Also  two  batteries 
and  a  1  K.\.A.  single-phase  transformer.  High  Commissioner  in 
London. 

Wkstern  Alstkama. — November  5th.  Telephone  switchboards 
to  Stores  Schedules  222  and  228,  for  the  P.M.G.'s  department,  Perth. 
.See  "Official  Notices"  October  11th. 

"The  Postmaster-General  will  shortly  invite  tenders  for  the  con- 
struction of  a  tunnel  for  the  conveyance  of  mails  between  the 
G.P.O.,  Melbourne,  and  Spencer  Street.  The  load  will  be  suspended 
from  a  rail  at  the  top  of  the  tunnel  and  electrically  propelled." — 
Mining  and  Enifiimvini/  Peiietr  f Tenders j. 

New  South  Wales.— December  1 1th.  Telegraph  cable,  for  the 
P.M.G.'s  department.     See  "Official  Notices"  today. 

Austria. — Vienna. — November  1st.    Tenders  are  invited 

for  the  supply  of  657  red  larch  telegraph  poles  of  various  sizes  for 
the  Austrian  pest  and  telegraph  service.  Particulars,  with  printed 
tender  forms,  from  the  K.k.  Postund  Telegraph  Direction.  Hetzgasse 
Il.Wien  in. 

Zemca,  October  30th. — The  authorities  of  Zenica  are  prepared 
to  receive  offers  for  the  establishment  of  an  electric  light  service 
in  the  town.     Particulars  of  the  Gemeindeamt  in  Zenica. 

Barrow-in-Furness. — November  5th.  Electrical  and 
steam  plant,  ,tc.,  in  connection  with  the  electricity  works  exten- 
sions, for  the  Corporation.     See  "Official  Notices  "  October  \^ih. 

Belg'inni. — November  7th.     La  Societe  de  I'Exposition 

I'niverselle  et  Internationale  de  Gaud  1913,  of  Rue  des  Moineanx, 
(ihent,  is  inviting  tenders  for — fl)  An  installation  of  electric 
lighting  in  the  Palais  des  Fetes  ;  (2)  ditto  in  two  restaurants  con- 
nected with  the  Palais  del'Horticulture  -.  and  (3)  ditto  in  the  Palais 
de  I'Horticulture. 

Bri»:hton. — Private  t€lephoiie  service  and  electric  tire 
alarms,  Warren  Farm  Schools,  for  the  B  of  G.  Mr.  P.  Coote.  con- 
sulting electrical  engineer,  3,  North  Street  Quadrant,  Brighton. 

Canada. ^October  31st.  One  500-b.h.p.  Diesel  engine, 
alternator,  exciter,  switchboard,  tungsten  street  lighting  apparatus, 
for  the  town  of  Yorkton.  Sask.  .\pply  Board  of  Trade  Commer- 
cial Intelligence  Department  in  London. 

Dublin. — November  -tth.  General  stores  for  a  year,  for 
the  Dublin  United  Tramways  Co.,  Ltd.  See  ''  Official  Notices " 
October  l.^th. 

November  5th. — 3,000-KW.  steam  turbo-alternator,  with  exciter, ' 
condensing  plant,  piping,  &c.,  for  the  Corporation.  See  "Official 
Notices"  October  18th. 
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Christchurch. — November  1st.  Electric  light  instal- 
lation at  the  Workhouse  and  Oottage  Homes,  for  the  B.  of  G.  Mr. 
T.  A.  Dig:bv,  consulting  engineer,  32,  Shaftesbury  Avenue,  London, 
W.     Returnable  deposit  of  £5. 

Glasg:ow. — October  28th.  The  Caledonian  Railway  Co. 
invite  tenders  for  various  stores  for  the  year,  including  telegraph 
appliances,  telephones,  &c.,  electric  lighting  material  and  fittings. 
.T.  Blackburn,  secretary,  company's  offices,  302,  Buchanan  Street. 

Keijhley. — November  11th.  One  2,000-kw.  steam 
turbo-alternator,  for  the  Corporation.  See  "Official  Notices  " 
to-day. 

Leii^h  (Laucs.). — October  30th.  About  4,000  tons  of 
steam  slack,  for  the  Corporation  Electricity  Works.  Electrical 
Engineer,  Albion  Street. 

London. — L.C.C. —  November  4th.  Carbons,  iittings, 
insulating  materials  and  lamps,  for  a  year.  See  "  Official  Notices  " 
October  ISth. 

Battersea. — October  25th.  Twelve  internal  telephone  instru- 
ments and  lines,  for  the  B.C.     See  "Official  Notices"  Oct.  ISth. 

Port  of  London"  Authobity. — November  1st.  Stores  and 
materials,  including  carbons  for  electric  arc  lamps,  carbon  filament 
lamps,  glass  and  glassware,  india-rubber  and  gutta-percha  goods, 
steam  and  other  fittings,  &c.  Stores  Superintendent,  106,  Fenchurch 
Street,  E.G. 

L.C.C. — November  6th.  Electric  lighting  installation  at  Mantua 
Street  School,  Battersea.     See  "Official  Notices  '"  to-day. 

Hfeath, — October  81st.  Coal  .(through-and-throngh,  or 
small  steam)  for  the  R.D.C.  generating  station.  Court  Sart,  for  six 
or  twelve  months.  Mr.  6.  H.  Thomson,  electrical  engineer  and 
manager,  12,  Green  Street,  Neath. 

New  Zealand. — December  Ifith.    Two  150-b.h.p.  Diesel 

engines,  two  100-KW.  dynamos,  balancer,  motor-generator,  switch- 
hoard,  crane  and  oil  tanks  for  Miramar  (Town  Clerk).  Deposit  £200. 
Board  of  Trade  Commercial  Intelligence  Department,  London,  E.G. 

Rawtenstall. — The  T.C.  has  decided  to  purchase  an 
additional  boiler,  with  superheater,  mechanical  stoker,  feed  pump, 
Jcc,  for  the  electricity  works,  and  a  light  tower  wagon  for 
use  in  cleaning  the  street  electric  lamps. 

Rio  de  Janeiro. — November  11th.  Tenders  to  the 
Directoira  Geral  de  Correios,  Telegraphos  e  Illnminacao,  Jlinisterio 
da  Via^ao  e  Obras  Publicas,  Rio  de  Janeiro,  for  the  construction 
and  working  of  an  overhead  or  underground  telephone  system 
designed  to  join  up  the  cities  of  Rio  de  Janeiro  and  Sfio  Paulo. 
The  Diario,  containing  further  particulars,  may  be  seen  at.  the 
Commercial  Intelligence  Branch  of  the  Board  of  Trade, 
London,  E.G. — Boa>-d  of  Trade  Journal. 

Salford. — October  28th.  One  hundred  tramway  poles 
and  fittings.     General  Manager,  32,  Blackfriars  Street,  Salford. 

South  Africa. — November  18th.  The  Municipal  Cor- 
poration of  Cradock,  Cape  Province,  is  calling  for  tenders  for  two 
."lO-KW.  Diesel  oil  engines  and  dynamos  complete,  also  supply  mains 
and  public  lighting.  Specifications  from  Mr.  B.  A.  Paterson,  town 
clerk,  on  deposit  of  £2  2s. 

Switzerland. — I\()Llickex. —  The  authorities  of  Kol- 
licken,  near  Aarau,  are  open  to  receive  tenders  for  the  installation 
of  an  electric  service,  consisting  of  a  high-pressure  network  2  km. 
in  extent,  a  generating  station,  four  transformer  stations,  and  the 
secondary  network  with  street  lighting.  Particulars  from  Ingenienr 
Matter,  Kantonal  Waterbaubureau,  Aarau. 

Tonbrid2;e. — October  28th.  One  100-kw.  Diesel  engine 
and  generator,  and  alterations  and  additions  to  switchboard,  for  the 
XJ.D.C.    See  "  Official  Notices  "  October  11th. 

York. — November  16th.  Construction  of  about  1^  miles 
of  light  railways,  for  the  T.C.  Mr.  H.  Craven,  Town  Clerk.  Re- 
turnable deposit  of  £5. 


CLOSED. 


Argentina. — According   to    Commercial  InielUgenre  the 

only  tender  for  the  concession  to  construct  an  electric  tramway  in 
Santiago  del  Estero,  Argentina,  was  submitted  by  Messrs.  Roberts, 
Perona  i:  Co.,  of  that  town. 

Australia.  —  According     to     the    Auslralian    Mininci 
Standard  the  following  contracts  have  recently  been  placed  : — 
Victorian  Bailways. — 

Automatic  telephone  switchboard  (£2,439)  and  supply  of  wall 
and  table  sets. — Automatic  Telephones  (Australasia),  Ltd. 
Si/dnny  MiinicipaJ  Covncil. — 

Metal-filament  lamps,  £212. — Australian  Metal  Co. 

Fibre  conduit,  £9.jS. — Noyes  Eros.  Propty.,  Ltd. 

A.c.  and  D.c.  panels,  £310. — Australian  G.E.  Go. 
Tenders  {Mining  and  Engineering  Berieiv)   states   that  the  W.A. 

Tender  Board  has  ordered    electric    train    lighting    material 

(£331")  from  the  Hart  Accumulator  Co.,  Ltd. 


Bradford. — The  Tramways  Committee  of  the  T.C.  has 
accepted  the  tender  of  Messrs.  Hurst,  Nelson  &  Go.,  L»d.,  for  48  car 
trucks,  at  £81  each. 

Briffhton. — The  B.of  G.has  accepted  the  t«nder  of  Messrs. 
A.  E.  Dean  &  Co.,  of  London,  for  an  X-ray  apparatus,  at  £133. 

Ep.S0ni.— The  XJ.D.C.  has  accepted  the  tender  of  Messrs. 
Perch  &  Co.  for  200  tons  of  anthracite  washed  nuts  for  the 
electricity  works,  at  30s.  6d.  per  ton,  and  for  300  tons  of  Welsh 
through-and-through  coal,  at  19s.  lljd.  per  ton. 

Faversham. — The  T.C.  has  accepted  the  tender  of 
Mr.  Davis,  of  Faversham,  for  250  tons  of  anthracite  coal  for  the 
electricity  works,  at  £1  15s.  9d  per  ton. 

Glasgow. — The  following  offers  have  lieen  recommended 

for  acceptance  by  the  T.C.'s  Tramways  Committee  : — 
Lighting  flttings.— Siemens  Bros.  &  Co.,  Ltd. 
Scrap— (a)  Cable,  (6)  copper,  (e)  zinc— R.  M.  Easdale  4  Co, 
Copper  strip.— Leslie  &  Uall. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

War  Office. 

Electric  cable.- British  Insulated  and  Helsby  Cables,  Ltd.:  Callender's  Cable 
and  CoDStrnction  Co.,  Ltd.;  W.  T.  Glover  &  Co.,  Ltd.;  W.  T.  Henley's 
Telegraph  Works  Co.,  Ltd. ;  Johnson  &  Phillips,  Ltd. ;  Siemens  Bros,  and 
Co.,  Ltd.  ;  Western  Electric  Co.,  L,td. 

Conduit  fltlings.— Accles  4  Pollock,  Ltd.;  Barton  &  Sons,  Ltd.;  Brotherton 
Tubes  and  Conduits,  Ltd.  ;  Credenda  Conduits  Co. ;  Eureka  Conduits  and 
Fittings  Co.  ;  Nettlefold  &  Sons,  Ltd. ;  Walsall  Hardware  Manufactur- 
ing Co. 

Electric  light  fittings.— Bulpitt  &  Sons,  Ltd. ;  Edison  &  Swan  United  Electric 
Light  Co.,  Ltd.,  General  Electric  Co.,  Ltd.;  S.  Heath  &  Sons,  Ltd.;  Li. 
Huiett  &  Co.,  Ltd. ;  Simplex  Conduits,  Ltd. 

Erection  of  electric  power  station,  Tidworth. — W.  P.  Goose  &  Sons. 

Overhead  conductors  and  supports  for  electric  light  installation,  Tidworth 
and  Bulford.— Q»E.  Taylor  &  Co. 

India  Office,  Store  Deparioient. 

Accumulators.— DP.  Battery  Co. 

Cable.— London  Electric  Wire  Co.,  and  Smiths,  Ltd. ;  Siemens  Bros.  &  Co. 

Cells. — Siemens  Bros.  &  Co.  ;  Tudor  Accumulator  Co. 

Switchgear.- British  Thomson-Uousion  Co. 

Switches,  &c. — Isca  Foundry  Co. 

Switchboard,  Ac. — Peei-Couner  Telephone  Works. 

Crown  Agents  for  the  Colonies. 
Telephone  cable.— Henley's  Telegraph  Works  Co.,  Ltd. 
Electric  capstan  and  accessories. — Clarke,  chapman  Hl  Co.,  Ltd. 
Diesel  engiue  and  generator. — Willans  Jt  Uubuison. 
Telt-giaph  poles.- biemens  iiros.  &  Co.,  Ltd. 
Switchboard,  iSc— Siemens  Bros.  &  Co.,  Ltd. 
Telephone  apparatus. — biemens  Bros.  &  Co.,  Ltd. 
Office  of  Works. 
Electric  wire  and  cable  (19121b).— Liverpool  Electric  Cable  Co. ;  Siemens 

Bros.  4  Co.,  Ltd. ;  Callender's  Cable  and  Construction  Co.,  Ltd. 
Engineering  work,  Peklu  Legation.— Siemens  Bros,  a  Co.,  Ltd. 
Electric  crane  at  Stationery  Office,  Shepherdess  Walk.— K.  Waygood  4  Co., 

Ltd. 
Electric  goods  lift  at  ditto.— Easton  Lift  Co.,  Ltd. 
General  Post  Office. 
Two  electric  lifts  at  Post  Office  Telegraph  Stores,  Birmingham.- R.  Waygood 

and  Co.,  Ltd, 
Telephone  Exchange  equipment  at  Hammersmith,  East  Ham  and  New  Cross, 

S.E. — 'ihe  Western  liilectnc  Co.,  Ltd. 
Protective  apparatus.— UambieJl    Bros.,  Ltd.;  International    Electric    Co.; 

Hpagnoletti,  Ltd. 
Telephonic    apparatus. — Automatic    Telephone    Manufactnring  Co.,    Ltd. ; 

British  L  M.  Eriotson  Manufacturing  Co. :  Western  Electric  Co.,  Ltd. 
Telephonic  cable.— \V.   T.   Henley's  Telegraph    Works  Co.,  Ltd.;    Western 

Electric  Co.,  Ltd. 
Wood  arms.— Millar's  Timber  and  Trading  Co.,  Ltd.;  Western  Electric  Co., 

Ltd. 
Insulators.— BuUers,    Ltd.;    Donlton   &   Co.,  Ltd.;    Taylor,   Tunniclifl  and 

Co.,  Ltd. 
Telegraphic  ironwork.— Baldwin's,  Ltd. ;  F.  W.  Cotterill,  Ltd.;  Phcenix  Bolt 

and  Nut  Co. ;  Portland  Bolt  and  Nut  Co.,  Ltd. ;  C.  Richards  4  Sons. 
Telegraphic  wire.- Johnson  &  Nephew,  Ltd. ;   Rylands  Bros.,  Ltd. ;   P.  Smith 

and  Co.  (incorporated  in  the  London  Electric  Wire  Co.  and  Smiths,  Ltd.); 

Whitecross  Co.,  Ltd. 
Telephonic  wire.— T.  Bolton  &  Co.,  Ltd. ;  British  Insulated  and  Helsby  Cables, 

Ltd.;  Shropshire  Iron  Co.,  Ltd.;  F.   Smith  &  Co.  (incorporated  in  the 

London  Electric  Wire  Co.  and  Smiths,  Ltd.). 

G.P.O. — Messrs.  Clough,  Smith  A-  Co.,  Ltd.,  have  secured 
from  the  G.P.O.  the  London-Weybridge — Guildford  Section  1 
Contract,  for  the  laying  of  about  six  route-miles  of  conduits. 

\ewoastle-on-Tyne. — The  City  Council,  on  17th  inst., 
sealed  the  following  contracts  : — 

Titan  Trackwork  Co.— Tramway  junctions,  £970. 
Lorain  Steel  Co.— Tramway  junctions,  £1,328. 

New  Zealand. — The  Te  Kuiti  (X.Z.)  Borough  Council 
has  accepted  the  tender  of  Messrs.  A.  A;  T.  Burt,  of  Dunedin  and 
Auckland,  for  the  installation  of  an  electric  light  and  power  plant 
with  a  capacity  of  100  H.P.,  to  meet  the  requirements  of  7  miles 
of  streets,  the  contract  price  being  £,5,495.  "A  special  condition 
of  the  specifications  was  that  aluminium  cables  should  be  used 
instead  of  the  usual  copper  cables,  the  price  of  the  latter  havinar 
risen  considerably  during  the  last  few  months.  Although  there 
were  four  tenderers,  only  two  quoted  for  aluminium  cables." — Avs- 
tralian  Mining  Standard. 

Rawtenstali. — The  T.C.  has  accepted  the  tender  of 
Messrs.  S.  S.  Stott  &  Co.,  Ltd..  for  an  elevator  for  the  sand  drying 
apparatus  at  the  tramway  depot. 

Sonlhend-on-Sea. — The  T.C.  has  accepted  the  tender  of    • 
Belliss  i*c   Morcom,  Ltd.,  of    Birmingham,   for  a    500-KW.   steam 
generating  set, 

(^Gontiniied  on  jiage  666.) 
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ELECTRICITY  SUPPLY  DEVELOPMENTS  AT  BRADFORD. 


(Concluded  from  paye  022.) 


Trit.Ni.Nii  to  the  switcbgear  in  the  Xo.  2  station,  it  is  interest- 
ing to  note  that  this  has  practically  all  been  built  up  by  the 
department  itself  in  the  well-eqnipped  workshop  attached  to 
the  station.  The 
direct-current  gear  is 
distributed  on  the 
ground  floor  and  two 
galleries  facing  the 
original  Xo.  2  engine 
room,  and  prohalily 
the  nmst  attractive 
feature  here  is  the 
direct-current  remote- 
control  benchboard, 
fig.  Ci,  for  the  I.dOO- 
KW.  units  in  the  ad- 
jacent station. 

Each  of  the  bench 
panels  is  fitted  with 
two  controllers  operat- 
ing the  main  circuit- 
breakers,  positive  and 
negative,  on  the  upper 
gallery,  and  indicating 
lamps  showing  the 
]iositions  I'especiively 
of  the  inter-connector 
switch  (lighting  or 
traction)  and  circuit- 
breakers  :  there  is  also  a 
voltmeter,  a  controller 
for     regulating      the 


control  of  the  rheostat  if  the  power  control  fails,  and  the 
others  for  engine  signals.  In  each  case  the  driver's  return 
signal  is  provided  by  the  push  button  springing  out  again. 


Fio.  10.— DinECT-crRRENT  Feeder  Panels  for  {iEXER.\L  Siei'LV. 


Fig.  11. — E.\TKA-H.T.  M.U'hine  Panels,  with  Direit-cukrent  Switchgear  beyond. 


motor-driven  face  jilates  of  the  field  rheostats,  which  are 
adjacent  to  the  machines  in  the  X"o.  3  station,  and  five 
solenoid-controlled  push  buttons — two  for  signalling  the  hand 


The  signal  lights 
are  run  oflf  a  small 
battery,  while  the 
i-antrol  circuits  are 
operated  by  240-volt 
current  from  the 
station  bus-bars. 

On  the  upper  gallery 
four  positive  and  four 
negative  3,000  -  amp. 
Westinghouse  circuit- 
breakers  are  installed 
in  slate  cubicles,  and 
behind  them  panels 
carrying  Thomson 
wattmeters  and  circnit- 
lireaker  relays,  set  for 
instantaneous  opera- 
tion on  reverse  and 
allowing  an  8  sec.  lag 
on  overload.  The 
iarg("  circuit-breakers 
are  coupled  to  the 
generators  through  1"6 
sij.  in.  concentric 
cables  and  change- 
over switches. 

The    switch    panels 
on    the    ground    floor 
include     12     machine 
panels  for  the  Willans 
sets,    also  12    traction 
feeder  panels  of  normal 
type ;     a    panel    con- 
taining   paralleling 
switches,  and  another 
eontaining    three    master    traction    meters    in    series  and 
Kelvin  feeder   logs.      An  Aron   meter  is  also  provided  in 
the  traction  negative  as  a  check  on  the  above  thi-ee  meters. 

F 
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Nine  traction  negatives  enter  the  station,  and  are  coupled  to  a 
main  vertical  bus-bar  :  shunts  are  provided  to  each  of  the 
former,  coupled  through  a  sliding  contact  to  an  ammeter, 
also  a  main  shunt  for  the  Aron  meter,  so  that  return 
current  readings  can  be  readily  olitained. 

The  first  gallery  contains  the  general  direct-current  supply 
panels,  including  21  positive  and  21  negative  feeder  panels, 
also  interconnecting  panels  (lighting  and  traction)  and 
positi\e  and  negative  switch  panels  for  turbo-alternator  field 


generator  set  has  a  D.c.  compound-wound  exciter  for  energising 
the  fine  wire  coils  of  the  motor,  and  a  d.c.  booster  for  traction 
]:iurposes.  The  generators  are  separately  excited  from  the 
lighting  bus-bars.  A  starting  rheostat  is  provided  for  each 
motor-generator  set,  also  a  field  rheostat  for  each  motor- 


FiG.  12. — ExTHA-H.T.  Switch  Galleries  in  tue  Annexe. 


Fig.  13. — Maximum  Load  Curve. 


excitation.  Fig.  10  shows  the  extent  of  this  gallery  which 
continues  into  the  a.c.  annexe,  where  it  carries  certain  extra- 
H.T.  switchgear. 

The  panels  are  arranged  for  two  or  three  feeders,  which  are 
controlled  through  knife  switches  and  Peard  fuses,  the  latter 
arranged  either  singly  or  two  in  parallel,  so  that  one  can  be  dis- 
connected during  light 
load ;  a  Kelvin  feeder 
log  for  recording  pres- 
sure and  current  is 
fitted  at  the  top  of  the 
panel  for  each  feeder, 
and  m  the  lower  por- 
tion sockets  and  plugs 
for  coupling  to  either  of 
three  bus-bars  behind 
the  board.  The  feeder 
logs  are  all  driven  elec- 
trically from  a  master 
clock  on  the  ground 
floor.  The  design  and 
construction  of  this 
extensive  array  of 
switchgear  —  both 
mechanically  and  elec- 
trically— is  a  credit  to 
the  electricity  depart- 
ment, which  carried 
out  the  work  ;  the 
galleries  are  spacious 
and  tiled  with  glass, 
and  the  greatest  care 
has  been  bestowed  on 
the  detail  construc- 
tional work  behind  the 
panels. 

As  regards  the  alternating  current  plant,  the  annexe 
already  referred  to  contains  three  500-kw.  Westinghouse 
motor-generators  (fig.  U),  linking  up  the  a.c.  and  D.c.  sup- 
plies ;  each  consists  of  a  750-h.p.,  4(50-500  volts,  compound- 
wound  motor,  driving  a  500-kw.,  0,000-0,500  volts,  three- 
phase,   .'lO-period,  generator,  at   .300  K.p.ii.     Each  motor- 


generator,  exciter  and  booster.  A  large  addition  to  this 
plant  will  shortly  be  made  in  the  shape  of  a  1,500-K\v.  rotary 
converter  with  an  a.c.  booster,  which  is  on  order.  The 
switchgear  for  controlling  these  machines,  the  three  turbo- 
alternators  in  the  No.  :>  station,  and  13  outgoing  a.c.  feeders, 
is  installed  along  two  sides  of  the  building. 


Fk:.  \i. — Interior  of  Tiiii  a.c.  Annexe.  Suhwing  Motuu-Generatok^  and  Switch  GALLEiaEs. 


The  control  panels  for  the  machines  are  arranged  at  floor 
level,  with  Ferranti  oil  switches  on  the  gallery  above, 
coupled  through  isolating  links,  in  cells  l>ehind,  to  bus-bars 
on  the  top  gallery. 

The  motor-generator  and  turbo-alternal  or  panels  are 
equipped  with  both  kw.  and  power-factor  meters,  while  the 
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hitter  also  contain  in  luiditioii,  the  main  switch  controller, 
three  sin^le-i)hase  ammeters,  an  Aron  meter,  the  handle  for 
adjustinsr  the  motor  in  connection  with  tlie  turbine  <;overnor. 
a  Merz-I'ricc  relay  and  four-signailinf^  solenoid  press  buttons 
coniniuniratin};  with  the  turbines,  whicii,  of  course,  are  a 
c:onsiilerablf  distance  away.  For  this  reason  the  Mer/,-l'rice 
protective  <,'ear  has  been  tilted  in  connection  with  the  leads 
runninj^  to  these  machines. 

The  remaining  panels  are  for  synchronising  and  section 
switches. 

The  remote  control  circuits  for  these  panels  are  energised 
from  the  station  direct-current  bus-bars ;  we  may  mention 
incidentally,  that  a  stand-by  battery  will  shortly  be  installed 
in  an  adjacent  building  which  has  been  prepared  for 
that  purpose,  and  which  will  be  arranged  to  automatically 
supply  the  alternator  excitation  and  auxiliary  direct-current 
circuits  in  the  event  of  failure  of  the  normal  direct-current 
supply. 

The  feeder  switchgear  is  somewhat  different  from  the  fore- 
going, the  control  panels  being  arranged  on  the  gallery, 
fig.  12,  with  the  bus-bars  in  culiicles  behind,  and 
mechanically-operated  G.E.C.  oil  switches  in  cubicles  at  floor 
level  below. 

Ferranti  overload  relays  are  fitted  on  each  feeder  panel 
with  indicating  lamps  to  show  which  of  the  relays  operate, 
attention  being  forcibly  drawn  to  this  by  a  loud  sounding 
bell  operated  through  a  relay  on  the  panel.  All  the  h.t. 
cells  are  provided  with  red  and  green  indi- 
cating lamps  inside,  which  show  at  any 
time  whether  the  cells  are  in  use  or  not. 

A  features  of  the  stsition  is  the  fine 
cable  basem(Mit  into  which  the  bare  con- 
ductors from  the  switchboards  above  pass, 
and  are  coupled  through  sealing  bo.xes 
to  the  main  feeders  ;  the  latter  are  lead 
covered  six-core  cables,  three  pilot  cores 
being  included.  The  cables  are  arranged 
in  tiers,  and  supported  on  racks,  with  a 
view  to  accessibility. 

As  previously  indicated,  the  depart- 
ment possesses  well-equipped  fitting  and 
joiners'  shops  at  Valley  lload  capable  of 
dealing  with  the  bulk  of  the  repair  work  ; 
a  works  chemist  is  regularly  engaged  in 
the  testing  of  coal,  oil,  feed-water,  i\cc., 
and  comprehensive  records  are  kept  of 
everything  which  may  tend  towards  the 
efHcient  working  of  the  department. 

The  running  load  factor  on  the  direct- 
current  plant  averaged  87'3  per  cent., 
and    on    the    alternating-current    plant 


are  obtained  during  winter  weeks.  The  fuel  cost  for  the 
year  averaged  'irid.  per  unit  sold,  with  coal  costing 
about  lus.  per  ton. 


I"iG.  15. — View  Beuinb  Switciihoakus 


m    cp»"'"i 


6r4is  per  cent,  for  the  last  year,  the  station  load  factor  being 
24  per  cent.,  although   load  factors  of  40  per  cent,  and  over 


Fig.  16.— Skeleton  Diagbam  of  e.h  t.  Conkections,  Valley  Road  Station. 

The  Valley  Koad  plant  operates  in 
conjunction  with  a  3,000-ampere- 
hour  battery,  with  balancing  and 
booster  plant,  whicli  represents  the 
present  equipment  of  the  Bolton  Road 
(No.  1)  station,  and  with  a  small  plant 
at  the  Sunbridge  Road  Destructor 
Works,  where  a  300-k\v.  generating 
set  with  a  battery  and  a  2r.0-KW.  rotary 
converter  are  installed  for  tramway 
supply — the  total  capacity  of  plant 
installed  at  the  Corporation  stations 
amounting  to  Hi, 830  KW. 

Some  230  miles  of  cables,  mostly 
armoured  and  laid  direct,  are  in  use, 
including  48  miles  of  C),GOO-volt  threC' 
phase  mains,  which  supply  20  sub- 
stations and  transformer  chambers  in 
the  area. 

All  the  larger  power  consumers  are  sup- 
plied through  the  three-phase  system,  and 
the  department  is  gradually  transferring 
all  the  onter  areas,  more  than  Ih  miles 
from  the  centre  of  the  city,  to  the  alter- 
nating system  (230  volts,  single-phase, 
for  lighting,  and  400  volts,  three-phase 
for  motors). 

Altogether  some  4,000  kw.  of  West- 
inghouseand  Brush  transformers  of  the  oil-cooled  type  have 
been  installed  in  sizes  varying  from  50  to  312  K-V.a.,  the 
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Uf5ual  arrangement  being  a  single  transformer  for  commercial 
supplyandiduplicate  transformers  in  the  case  of  a  district  net- 


FlG.  IS. — Tyi'ICAL  Tkanspokmeh  Chambek,  Bkadkori 


work.  We  illustrate  in  fig.  18  a  typical  snb-sl.ation  equipped 
with  duplicate  145-K.v. A. transformers  fed  through  two  three- 
core  '05  feeders.  The  equipment  includes  on  the  e.h.t.  side 
Westinghouse  oil  switches  and  isolating  links  for  the  feeders, 
and  A. E.G.  oil  fuses  or  oil  switches  with  a  series  trip  and 
isolating  links  for  the  transformers,  while  the  l.t.  distri- 
butors are  controlled  by  Reyrolle  switch-fuses,  a  Reason 
demand  indicator  being  fitted. 

The  E.H.T.  switchgear  is  installed  in  cubicles,  one  of  the 
latter  containing  bns-bar  sectioning  switches,  so  that  one- 
half  of  the  switchgear  can  be  laid  off  for  inspection.  A 
telephone  is  provided  ui  each  chamber,  also  a  maximum 
thermometer,  and  the  latest  chambers  have  a  ventilating 
chimney. 

Siipjilij  Derelojiments. — No  account  of  the  Bradford  elec- 
tricity undertaking  would  be  complete  without  some  reference 
to  the  energetic  development  of  the  supply  for  all  purposes 
which  has  been  such  an  important  feature  of  its  administra- 
tion under  Mr.  Thos.  Roles,  the  present  chief  engineer.  The 
enterprise  which  was  responsible  for  the  inauguration  of  the 
first  municipal  electricity  supply  in  Britain  in  IssD,  has  a 
counterpart  in  the  skilful  organisation  which  is  to-day 
attacking  the  greatly  extended  supply  problems  of  the  present 
time. 

The  progress  of  the  department  is  exemplified  by  the  load 
curve,  fig.  13,  the  upward  tendency  of  which  is  more  pro- 
nounced than  ever,  due  to  the  greater  willingness  of  large 
power  users  to  avail  themselves  of  municipal  power. 

It  is  interesting  to  note  that  the  temporary  falling  off  in 
l!)0(i-8  is  traceable  to  the  price  of  power  units  for  small 
users,  being  increased  from  Id.  to  l:}d.,  a  proceeding  which 
led  to  the  introduction  of  small  gas  engines  by  various  con- 
sumers, but  which  were  discarded  when  the  normal  charges 
were  resumed.  Some  striking  figures  connected  with  the 
supply,  from  1908,  the  year  when  "  bulk  supply  "  was  com- 
menced to  the  present  year,  are  given  in  tabular  form  (p.  (!(15), 
from  which  the  popularity  of  this  class  of  supply  can  be  seen. 
Any  consumer  having  not  less  than  100  Kw.  maximum  demand 
is  classed  under  the  above  heading  and  allowed  to  use 
current  for  any  purpose,  uicluding  lighting,  at  power  rates. 

Under  "  domestic  supply "  it  will  be  noticed  that  the 
special  private  residence  rate  of  15  per  cent,  on  the  rateable 
value  plus  id.  per  unit,  is  attracting  numerous  consumers — 
some  365  being  connected  at  March,  1912,  with  an  actual 
average  consumption  for  the  year  of  about  1,000  units 
each.  These  figures  indicate  tlie  popularity  of  this  system 
in  Bradford,  but  Mr.  Roles  points  out  that  they  refer  as  yet 
to  only  lighting  and  heating  (electrical  cooking,  for  reasons 
mentioned  later,  contributing,  as  yet,  insignificantly  to  the 


total)  and  show  that  such  consumers  use  electricity  through- 
out their  houses  for  the  purposes  mentioned.     In  fact,  we 
gather   that   it   is    easy    to    distinguish 
a  consumer  on  this  system  by  the  extent 
of  his  illumination   at  night. 

Electric  heating  has  been  facilitated  by 
the  Corporation  offering  cheap  convectors 
and  radiators,  simply  and  plainly  con- 
structed, to  the  design  of  the  electricity 
department,  and  some  idea  of  the  scope 
of  this  business  is  gathered  from  the  fact 
that  in  a  recent  week,  75  kw.  of  such 
apparatus  was  supplied. 

Although  both  the  special  bulk  and 
domestic  supjily  rates,  no  doubt,  tempor- 
arily influenced  the  figures  under  "private 
lighting,"  as  shown  in  the  table,  yet  the 
indications  are  that  private  lighting  is 
going  ahead  as  rapidly  as  before  their  in- 
troduction, and  there  can  be  no  doubt 
that  the  consumer  greatly  appreciates 
any  departure  from  tlie  hard-and-fast 
tariff.  The  adojition  of  electric  cook- 
ing in  Bradford  and  West  Yorkshire 
generally  has  been  hindered  owing  to  the 
local  custom  of  baking  bread  at  home,  a 
purpose  for  which  the  average  electric 
stove  has  not  been  designed.  We  gather, 
however,  that  Mr.  Roles  has  succeeded 
in  inducing  one  or  two  makers  to 
meet  the  demand  for  a  suit- 
able stove  for  the  purpose,  and  that  these  will 
shortly     \w     introduced.       An     extempore     electric     stove 
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Frfi.  19. — Diagram  showing  Three-Phase  Supply, 

Transformer  Chambers,  &c. 

is  used  at  the  mess  room  at  the  works,  and 
although  a  gas  stove  is  installed  and  equally  available,  the 
caterer   uses   the  former  exclusively,  because  it  pays   him 
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better.  The  electricity  department  runs  a  \vell-equii)ped 
BJiowroom  for  the  convenience  of  consumers,  in  connection 
with  its  odices  at  the  Town  Hall  ;  the  cliont's  contractor, 
however,  receives  the  trade  difconnt  in  tlie  case  of  all 
apparatus  sold  through  the  department. 

But  it  is  in  the  direction  of  "  bulk  "  supply  for  power 


for  dri\ing  purposes,  and  the  usual  load  factors  for  such 
textile  estaV)li8hraent8  vary  from  30  jier  cent,  in  worsted 
spinning,  -I'i  per  cent,  in  a  woollen  mill,  and  IS  to 
IH  ))er  cent,  in  weaving,  to  .'')0  i)er  cent,  in  a  wool-combing 
establishment  when  running,  which  is  usually  during  only  a 
period  of  the  year. 


l.'tiits  solil  for  the  year  : — 

Bulk  supply         

Private  li(,'litiii(r  ... 
Domestic  supiily  ... 
Public  litrhtint;  ... 
Motive  power  and  heating' 

Tramways — Day  supply 

„  \iirht  Bupply 

Total      

Number  of  consumers 

Number  of  motors  connected  ... 

li.H.P.  of  same 

lionte  milex  of  onhle  laid  at  end  «/  yea 
General  Bupply  feeders,  DC.     ... 
General  supply  distributors,  P.O. 

Tramway  feeclers,  n.c 

A  c.  feeders  and  distributors    ... 

Total 

Mazimiim  combined  load  in  kw. 


1908. 

1909. 

1910. 

1911. 

1912. 

40.-,,  134 
2,887,969 

143.542 
2,657,6(i4 
8,905,270 

117,680 

2,18(;,008 
2,777,386 

132,911 
2,401,482 
9,421,368 

143,300 

,3,578,171 
2,717,315 

134,410 
2,725,858 
9,440,394 

141,709 

4,229,338 

2,748,392 
10G,37ii 
117,2.^>4 

3,321,54.-. 

9,604,736 
137,530 

4,908,997 
2.843,163 

338,590 

97,980 

3,822,385 

9,927,237 

164,660 

15,117,259 

17,062,455 

18,737,857 

20,26.5,171 

22,103,012 

2,344 

1,445 

6,817 

2,439 
1,510 

7,209 

2,670 
1,545| 

9,582 1 

2,967 

222  B, 
1,683 
7,438 
2,806  B. 

supply 
supply 

3,295 
'378 
1,862 
8,158 
4,i-.71 

24] 
105 
T2\ 

26 
1071 

2Ri 

110 

m 

273 
114i 
72t 

24-5 

63 

18 

lis 

202 

205i 

209 

•2l\i 

2235 

6,087 

6,884 

7,922 

8,371 

10,314 

purposes,  in  connection  witli  the  textile  and  other  local 
industries,  that  the  greatest  progress  is  being  made  at  the 
pi-esent  time. 

To  bring  conviction  to  the  mind  of  this  class  of  consumer 
has  re(|uired  some  years  of  strenuous  ttTurt,  which,  however,  , 
is  now  resulting  in  good   business.     The  following  list  of 
installations  is  some  indication  of  the  trend  of  events  : — 

Bradford  Dyers'  Association,  Ltd.,  dyers,  Thornton 

Road..."         1,600  HP. 

"Roby,  Clifford  A:  Co.,  worsted  spinners,  Wyke        ...      500  H.v. 

Ed.  Ripley  &  Son,  Ltd.,  dyers,  Bowling         500  h.p. 

Mitchell     Bros.     tBfd),     Ltd.,    worsted     spinners, 

combers,  iScc,  Manchester  Road    ...         ...         ...      450  H.P. 

*H.  4;  tT.  Gaunt,  woolcombers,  Valley  Road 250  H.P. 

'Conditionine  House,  conditioning.  Canal  Road      ...       130  H.P. 

'John  Emsley  i'  Co.,  worsted  manufacttirers.  Park- 
side  Road     200  H.P. 

'Arthur  Robertshaw,  worsted  manufacturers,  Bull- 

royd  Lane,  Four  Lane  Ends  ...       100  H.P. 

F.  Ripley  &Co.,  Ltd  .worsted  spinners,  combers,  kc, 

Thornbury 100  HP. 

"'Charles  Sykes  &  Co.,  manufacturers,   WUlowfield 

Mills 70  H.P. 

'Ward  &  Henry  Holroyd,  silk  and  worsted  manu- 
facturers, Bankfoot  60  H.P. 

'Woodhouse     Carter,     Ltd.,    silk     manufacturers. 

Low  Moor 50  h.p. 

Total         4,010  H.P. 

*  These  premises  it  is  interesting  to  note  have  no  main  chimney 
stacks. 

Messrs.  Ward  &  Holroyd  have  adopted  the  individual 
drive,  about  100  looms  being  equipped  with  Siemens  motors ; 
at  Messrs.  Emsley's  mill  350  looms  are  group  driven  from 
seven  motors  with  chain  drives  on  to  shafting  running  at 
200    R.iMi. — an   increase   on    the   usual   speed  of   140    to 

ICO  R.P.M. 

In  this  case  the  looms,  each  fitted  with  electric  "  knock- 
off  "  motions,  are  driven  by  pairs  through  half-turn 
telts,  and  exactly  half  the  shafting  originally  proposed,  has 
been  dispensed  with.  Ventilation  is  provided  by  14  24-in. 
reversible  fans  ;  electric  cookers  and  water  boilers  are  pro- 
vided in  connection  with  the  catering  for  the  workpeople, 
and  some  800  lights  are  installed.  Messrs.  Emsley  expect 
to  obtain  a  considerably  increased  output  as  the  result  of  the 
electric  drive  ;  another  "electric  driver"  on  the  list,  recently 
declared  in  public  that  he  had  obtained  both  improved 
quality  and  increased  output  as  the  result  of  his  venture. 

At  one  of  the  mills  supplied,  some  10,000  spindles  are 
driven  from  shafting  running  at  750  e.p.ji.,  the  drive  being 
through  half -crossed  belts. 

In  West  Yorkshire,  on  the  average,  three  silk  or  worsted 
looms^  or  one  heavy  loom  and  shafting,  require  a  horse-power 


One  of  tlie  dilliculties  in  connection  with  the  introduction 
of  mill  driving  in  this  area  is  the  practice  of  letting  off  "  room 
and  power  "  in  the  mills,  which  frequently  have  numerous 
tenants  dependent  for  power  on  one  main  engine.  It  may 
be  mentioned  that  the  power  rates  in  i'.radford  are  based  on 
£3  per  kw.  of  maximum  demand  plus  ^d.  per  unit  used, 
but  discounts  varying  from  2\  per  cent,  to  50  per  cent. — 
the  latter  for  over  350  kw. — reduce  this  price  to  a  figure 
which  appears  very  attractive  to  the  large  user.  Unfortu- 
nately the  maximum  demand  restriction,  though  technically 
fair,  is  inadequate  to  meet  the  conditions  existing  in  some 
trades,  and  possibly,  from  the  users'  point  of  view,  also 
inequitable  :  a  corporation  is,  moreover,  unable  to  quote  a 
"  lump  sum  "  contract  price,  although  there  is  no  doubt  that 
many  consumers  would  prefer  this  method  of  doing  busi- 
ness, even  though  it  actually  cost  them  more. 

In  conclusion,  we  are  indebted  to  Mr.  Thos.  Roles,  the 
city  electrical  engineer,  and  to  his  several  assistants,  for 
affording  us  the  fullest  information  on  the  occasion  of  a  very 
interesting  visit  to  the  "  wtwUen  "  city. 


AIterDatiii«:-Current    Trolley    'Bnsrs.  —  The   first 

trolley  'buses  to  employ  alternating  current  were  recently  placed 
in  operation  at  the  Leipzig  Exhibition.  Each  'bus  is  equipped 
with  a  10-KW.,  110- volt,  50-cycle  motor  of  the  repulsion  type, 
which  type  has  the  great  advantage  of  starting  and  speed 
control  by  simple  variation  of  the  brush  setting.  The  motor  is 
connected  through  an  elastic  coupling  to  a  10  :  1  gear  reduction 
driving  the  rear  axle  of  the  bus.  The  original  paving  of  the 
route  being  very  uneven,  a  strip  of  macadam  40  ft.  in  width  was 
laid,  and  the  interstices  filled  in  with  tar.  It  wiU  be  interesting 
to  observe  how  the  new  buses  compare  with  the  direct-current 
types  now  in  use  in  this  country  and  on  the  Continent,  as  regards 
convenience  of  operation,  running  efficiency  and  maintenance  costs. 

•A  German  Patent  Action. — An  action  which  has  been 
pending  for  some  years  past  between  the  A  E.G.  and  the  Swiss  firm 
of  Brown,  Boveri  it  Co.  has  now  been  finally  decided  by  the 
Imperial  Court  at  Leipzig  in  favour  of  the  latter.  The  case  refers 
to  the  arrangement  of  the  winding  in  the  inductors  of  high-speed 
machines.  The  A.E.G.  obtained  a  licence  for  this  arrangement 
from  the  Swiss  company,  but  during  the  course  of  manufacture, 
the  former  made  certain  alterations,  which  were  patented,  and 
came  to  the  conclusion  that  the  machines  did  not  fall  under  the 
Brown,  Boveri  patents.  With  a  view,  however,  to  settling  the 
question,  the  A.E.G.  instituted  a  patent  action,  which  has  resulted 
as  already  mentioned.  It  is  now  stated  that  the  A.E.G.  intends  to 
alter  the  turbo-generators  so  that  they  will  not  come  under  the 
Swiss  company's  patents,  whilst  at  the  same  time  retaining  the 
characteristic  properties  of  the  A.E.G.  types.  It  is  calculated  that 
the  arrears  in  licence  royalties  extending  over  eight  years,  and 
which  will  have  to  be  paid,  amount  to  over  450,000. 
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CONTRACTS    CLOSED. 


(Continued  from  page  fifiO.) 

London. — Hammersmith. — The  B.C.  Electricity  Com- 
mittee has  accepted  the  tender  of  Messrs.  W.  Cory  &  Son,  for  Seven 
Sisters  Hard  dry  coal,  at  13s.  9d.  per  ton  for  12  months,  and  that 
of  the  Main  Colliery  Co.,  for  "  (iraigola  and  Victoria"  free-burning 
coal  at  16s.  tid.  per  ton  for  six  months. 

FuLHAM. — The  B.C.  has  accepted  the  tender  of  Messrs.  Cory 
Bros,  i  Co.,  and  Messrs.  Phillips  &  Co.,  for  3,000  tons  of  Gedlinff 
nutty  slack,  at  12s.  per  ton,  and  2,000  tons  of  Kirkby  ditto,  at 
lis.  lid.  per  ton,  respectively,  for  use  at  the  electricity  works. 

The  Metropolitan  Water  Board  has  accepted  the  tender  of 
IMessrs.  Veritys.  Ltd.,  for  tape,  cable,  A:c. 

The  tenders  of  the  General  Electric  Co.,  Ltd.,  and  Messrs.  Falk, 
Stadelmanu  &  Co.,  Ltd.,  have  also  been  accepted  for  supplies  of  a 
quantity  of  electrolier  wire  and  fittings  accessories,  the  former  at 
£12!l  for  the  fittings,  and  the  latter  at  £27. 

Taunton. — The  T.C.  has  accepted  the  tender  of  JMessrs. 
C.  Goodland  &  Sons,  of  Taunton,  for  main  colliery  through-and- 
through  steam  coal  for  the  electricity  works,  at  17s.  3d.  per  ton. 

Y  ork, — The  tender  of  the  Hlectrical  Apparatus  Co.,  Ltd., 
for  the  supply  of  meters  up  to  and  including  5  amperes  capacity 
for  the  Corporation,  has  been  accepted  for  the  year  ending  Sep- 
tember 30th,  1913. 

Car  meters  supplied  by  Messrs.  Venner  i:  Co.  are  now  being 
installed  on  the  tramways  here. 


rORTHCOMINQ    EVENTS. 


Physical  Scclety.— Friday,  October  26th.  At  5  p.m.  At  the  Imperial  College  nf 
Science,  South  Kensington,  S.W.  Papers  on  "The  Constitution  of  Mercury 
Lines  Examined  by  an  Echelon  Grating  nnd  a  Lummer-Gehrcke  Plate,"  by 
Prof.  H.  Nagaoka  and  T.  Takamine ;  "  Note  on  the  Mutual  Inductance  of 
Two  Co-axial  Circular  Currents,"  hy  Prof.  H  Nagaoka ;  and  "  The  Absorp- 
tion of  Gas  in  Vacuum  Tubes,"  by  Mr.  B.  E.  Hill. 

Initllutlon  of  Mechanical  Engineer*.— Friday,  October  26th.  At  8  p.m.  Paper  on 
"  Characteristic  Dynamical  Diagrams  tor  the  Motion  of  a  Train  during  the 
Accelerating  and  Retardnig  Periods,"  by  Prof.  \V.  E.  Dalby ;  and  paper  for 
discussion,  in  writing  only,  on  "Theory  and  Experiment' in  the  Flow 'of 
Steam  through  Nozzles,"  by  Prof.  J.  B.  Henderson. 

Nerlh-East  Coast  Institution  of  Engineers  and  Shipbulldero.— Friday.  October  2.';th. 
At  7.30  p.m.  At  the  Lit.  and  Phil,  society,  Newcastle-on-Tyne.  Annual 
general  meeting.  Inaugural  address  by  the  Hon.  Sir  C.  A.  Parsons 
president. 

(Graduate  Section).-  -Saturday.  October  26th.    At  7.15  p.m.    At  Bolbeo  Hall, 
Newcastle.    Address  by  Mr.  L.  E.  Champness,  chairman. 


Great  Central  Debating  Society.— Baturday,  October  26th.  At  6  p.m.  At  the  Grand 
Hotel,  IjBicester.  Lei-ture  on  "The  Economics  and  Advantages  to  be 
Ob'amed  by  the  Institution  of  Goods  Clearing  Houses,  Suitably  Designed, 
and  Adequately  Equipped  and  .Approached,"  by  Mr.  A.  W.  Gattie. 

Junior  Institution  of  Engineers.— Saturday,  October  26th  to  Monday,  October  28th. 
Week  end  visit  to  the  works  of  Messrs,  T.  Firth  *  Son,  Ltd.,  and  Messrs. 
Cammell,  Laird  i  Co.,  Ltd.,  Sheffield. 

Ittstltallen  ol  Electrical  Englneere  (Manchester  LeosI  Section).— Friday,  November 
iBt.  At  7.30  p.m.  At  the  Midland  Hotel,  Manchester.  First  meeting  of 
the  session.  Address  by  Mr.  A.  A.  Day,  to  be  delivered  by  Prof.  E.  W. 
Marchant,  vice-chairman. 


NOTES. 


London  Traffic— In  the  Parliamentary  Papers  recently 
Capt.  Jessel  asked  the  Home  Secretary  whether  the  Government 
would  bring  in  a  Bill  to  set  up  a  traffic  board  in  accordance  with 
he  recommendation  of  the  Royal  Commission  of  1905— Mr 
McKenna,  in  reply,  said  that  he  would  consult  his  colleagues  at  the 
Board  of  Trade  and  the  Local  Government  Board  in  the  matter,  but 
he  did  not  at  present  see  much  prospect  of  Parliament  having  time 
to  discuss  legislation  on  the  subject. 

Protection  from  \-rajs.~In  a  communication  to  the 

Academy  of  Sciences  of  France,  M.  Droit  describes  a  new  device 
for  the  protection  of  X-ray  operators  from  radiodermatitis,  con- 
sisting of  silk  tissues  impregnated  with  phosphoric  acid  S  percent., 
tin  oxide  44  per  cent.,  and  lead  oxide  34  per  cent.  ;  gauntlets  made 
of  this  material  six  layers  in  thickness  afford  effective  protection. 

Concert.— On  Wednesday  night  last  week,  at  their  club- 
house, Howe  Bridge,  Atherton,  a  concert  was  given  by  employes 
of  the  South  Lancashire  Tramways  Co.,  under  the  presidency  of  Mr. 
E.  H.  Edwardes,  general  manager,  who  was  supported  by  Mr.  H.  B. 
Conibear,  secretary,  and  Mr.  W.  Lancaster,  traffic  superintendent. 

Swedish  Trade  in  Spain.— Two  of  the  leading  mem- 
bers'of  the  Allmanna  Svenska  Elektriska  A.-B.  have  set  out  for 
Spain  in  order  to  form  a  branch  to  promote  that  firm's  considerable 
interests  both  there  and  in  Portugal. — Affdrstiirlden. 


Copper. — stocks  in  France  and  England  and  afloat  are 

shown  by  Messrs.  Merton's  statistical  circular  to  be  81.19  tons  less 
at  the  half  month,  i.e.,  October  15th  than  at  the  end  of  September, 
of  this,  England  has  reduced  stocks  by  .534  tons,  while  France  has 
increased  by  a  larger  amount,  the  reduction  on  the  whole  quantity 
being  made  by  the  reduced  consignments  afloat.  The  total  Euro- 
pean visible  supply,  including  Rotterdam  and  Hamburg,  was  1,171 
tons  less  on  October  15th  than  on  September  30th.  Deliveries  for 
the  half-month  were  norm-il  from  North  America,  very  low  from 
Spain  and  Portugal  to  England  and  France,  the  quantity  to  other 
countries  being  above  the  average :  Chile  shipments  were  well  up,  and 
Australian  high.  The  total  European  deliveries,  at  20,972  tons  for 
the  half-month,  show  a  normal  amount  of  business,  if  repeated  in 
the  remaining  half-month.  The  stock  in  American  producers' 
hands  at  the  end  of  September  was  28,155  tons,  an  increase  over 
the  stock  for  the  end  of  August  of  7,306  tons,  which  puts  this 
quantity  higher  than  for  any  month  since  last  April.  "The  total 
visible  supply  from  all  known  sources  for  the  end  of  September  was 
7(i,100  tons,  showing  an  increase,  over  the  end  of  August,  of 
4,919  tons. 

Tung'Steu  Lamp  Contracts.— The  following  letter  came 

to  hand  too  late  for  inclusion  in  our  "Correspondence"  columns: — 

"  Having  seen  Form  F.T.C.,  relating  to  trade  contracts  for  tung- 
sten lamps,  and  observed  its  several  conditions,  which  are  binding 
upon  the  buyer,  who,  in  most  cases,  will  be  the  electrical  con- 
tractor, it  appears  a  most  unjust  clause,  prohibiting  the  buyer  to 
advertise,  stock  or  solicit  orders  for  tungsten  lamps  other  than  those 
manufactured  by  the  companies  in  the  Tungsten  Lamp  Association, 
whose  names  are  given  on  Form  M.L.,  dated  September  30th  last. 

"  There  are  other  manufacturers  of  tungsten  lamps  in  this  country 
who  have  considerable  interests  at  stake,  and  whose  lamps  have 
secured  a  reputation  for  efficiency  and  reliability,  and  it  seems 
unfair  that  buyers  should  be  precluded  from  dealing  with  such 
firms,  whose  lamps  have  been  proved  by  experience  and  trial  to  be 
equal  in  every  respect  to  the  so-called  Association  lamps. 

"  Contractors  should  be  in  a  position  to  supply  any  make  of  tung- 
sten lamp  which  would  give  satisfaction  to  their  client,  without  any 
restriction,  and  in  view  of  the  small  additional  advantage  offered  by 
the  Association  to  buyers  signing  the  contract  form,  surely  con- 
tractors should  i)refer  to  have  liberty  in  purchasing  where  they 
think  fit,  by  the  non-acce]itiince  of  the  conditions  set  out  in  the  form 
of  contract.  .Justice. 

"  October  21-v/,  1912." 

The  Electrical  Trades  Benevolent  Institution  :  A 

Dramatic  Performance.— On  Saturday,  November  1 6th,  at 
8  p.m.,  the  (4arrick  Dramatic  Society  will  give  a  perform- 
ance of  the  "  Second  Mrs.  Tanqueray,"  at  the  Royal  Court 
Theatre,  Sloane  Square,  S.W.,  in  aid  of  the  funds  of  the  above 
Institution.  This  will  be  the  first  production  by  an  amateur 
company  of  Sir  Arthur  Pinero's  play.  It  will  be  under  the  stage 
direction  of  Mr.  T.  Ireby  Cape,  and  the  society's  orchestra  will  be 
under  the  direction  of  Mr.  Robert  S.  Kerr.  The  prices  of  admission 
will  baas  follow  : — Orchestra  stalls,  10s.  6d.  ;  dress  circle,  7s.  6d.  ; 
upper  circle,  4s.  ;  pit  stalls,  3s.  ;  gallery,  Is.  :  and  private  boxes  by 
arrangement.  It  is  hoped  that  there  will  be  many  demands  from 
among  our  readers  for  tickets,  as  it  is  desired  that  the  Benevolent 
Fund  shall  benefit  largely  by  the  event.  Tickets  can  be  obtained 
on  application  to  the  Secretary,  Mr.  F.  B.  0.  Hawes,  18,  Park 
Mansions,  Vauxhall  Park,  South  Lambeth  Road,  London,  S.W.,  or 
to  Mr.  Leonard  G.  Tate,  Secretary  of  the  Electrical  Contractors' 
Association,  20,  Bucklersbury,  London,  E.G.  If  every  one  of  our 
readers  were  to  'phone  or  write  one  of  these  gentlemen  ordering 
tickets  they  would  have  ^■ery  real  evidence  of  the  interest  which 
electrical  men  take  in  an  effort  to  swell  the  funds  of  a  very  deserving 
institution.     "  Do  it  now  !  " 

Bradford  Wiremen  on  Strike. — The  Bradford  wire- 
men  are  on  strike  for  an  increase  of  pay.  They  maintain  that  they 
are  paid  less  than  similar  workers  in  other  towns,  and  demand  an 
increase  from  8d.  to  9d.  an  hour.  The  employers  do  not  admit  the 
correctness  of  the  statement  that  the  pay  in  Bradford  is  unusually 
low.  Mr.  Kinneburgh,  the  organising  secretary  of  the  Electrical 
Trade  Union,  is  in  Bradford  in  control  of  affairs  on  the  men's  side. 
A  conference  between  representatives  of  the  Union  and  of  the 
Bradford  Electrical  Contractors'  Association  took  place  on  Wednes- 
day evening  last  week  with  a  view  to  the  possibility  of  coming  to 
an  amicable  agreement,  and  the  employers  agreed  to  consider  the 
case  as  presented  by  the  men,  and  give  their  decision  in  due  course. 
On  Thursday  the  employers  notified  the  men  that,  after  careful 
consideration,  they  regretted  that  they  could  not  accede  to  the 
demands,  but  they  would  be  quite  willing  to  submit  the  matter 
to  the  arbitration  of  the  Board  of  Trade.  The  men,  after  a 
long  discussion,  rejected  the  offer.  In  the  meantime,  the  wiremen 
employed  by  the  Corporation,  the  Bradford  Dyers'  Association  and 
one  or  two  private  firms,  in  which  cases  the  pay  is  regarded  as 
satisfactory,  are  to  be  allowed  to  continue  work. 

Fatalities. — An  inquest  was  held  on  Saturday  into  the 
cause  of  death  of  two  labourers  (Greaser,  aged  32,  and  Goddard, 
aged  sn,  who  were  killed  at  the  Devonshire  works  of  the  Staveley 
Coal  and  Iron  Co.,  on  the  previous  Thursday.  It  appeared  from 
the  evidence  that  they  were  painting  some  standards,  when  they 
came  into  contact  with  a  6,500-volt  live  wire,  and  both  died  as  the 
result  of  extreme  burns  and  shock.  There  were  notices  some 
30  yards  from  where  the  deceased  were  working,  warning  of  danger, 
and  Creaser  had  been  personally  warned,  and  told  that  the  work 
had  better  be  done  on  Sunday  when  the  current  was  off.  The  jury 
in  returning  a  verdict  of  "  Accidental  Death,"  recommended  that 
the  Staveley  Co.  should  be  asked  to  fix  warnings  on  the  standards, 
and  that  the  painting  of  the  pillars  should  be  done  on  Sundays. 
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TldP  rtillsafion. — As  was  reported  Honie  time  ago,  ii 
scheme  haH  bcpn  prepared  by  a  Hamburpr  engineer  (E.  I'eiii)  for  the 
utilisation  for  power  purposes  of  the  ebb  and  flow  of  the  tide  at 
lIusuiTi,  in  the  North  Sea.  As  doubts  have  been  entertained  in 
various  quarters  as  to  the  practicability  and  economy  of  the  project, 
a  water-power  installation  company  has  been  formed  at  Hainburp 
to  erect  an  experimental  plant  at  Husum,  of  10  HP.,  to  test  the 
system. 

A  Lurge  Air  I'linip. — Messrs.  Itichardsons,  \Vestf;arth 
and  Co.  recently  eave.  at  their  Hartlepool  works,  a  df^monstration 
of  a  larjje  kinetic  air  pump,  desitrned  for  use  with  a  12,0()0-kw. 
steam  turbine.  With  ejection  water  at  72"  F.  an.l  barometer  :<0  in., 
a  vacuum  of  29  S  in.  was  obtained  when  air  was  admitted  by  a 
I -mm.  hole  and  a  vacuum  of  28'3  in.  when  air  was  admitted  by  a 
I4mm.  hole,  equivalent  to  approximately  M  eb.  ft.  of  free  air  per 
minute  at  60°  F.     It  is  believed  that  this  establishes  a  record. 

Organisation    of    Employers. — The    moveinent    for 

bettor  orpanisation  of  employers  tu  meet  the  increased  efficiency  in 
the  orjranisation  of  Labour,  is  spreadinp.  The  Employers'  Parlia- 
mentary Association  is  at  present  carryinj,'  on  a  campaipn  in  this 
connection.  Nottin<rham  employers  were  addressed  by  the 
president  of  the  .Association  (Sir  Chas.  Macara")  last  week,  and  thfy 
(rave  their  support  to  the  movement. 

Institution    uiid    lecture    Xotes.— IiN.-^rm  iin.v    m 

Electkicai.  ENtiiNKEiis  (. VouKsH  I KE  Lix  .\L  Skction). — The  first 
general  meeting  of  this  Section  will  be  held  at  the  Hotel  Metropole, 
Leeds,  on  Wednesday,  November  (Ith,  when  iMr.  S.  D.  Sohofield,  the 
ubsirman.  will  deliver  his  inaugural  iiddrets.  A  smoking  concert 
will  follow.  Subsequent  meetings  of  the  fession  will  take  place 
on  the  following  dates:  At  Leed: — December  Ith.  .lanuary  l.')th, 
February  12th,  March  12th.  April  Itith  and  May  1 1th.  At  Sheffield 
.January  2ytb,  Maich  2tith  and  April  2Xrd.  This  arrangement 
(seven  meetings  in  Leeds  and  three  in  Shetlield)  has  been  adopted  as 
the  result  of  careful  consideration  of  various  schemes  devised  with 
the  object  of  securing  larger  attendances  at  the  meetings. 

Institution  nt''  Post  Okimce  Electiik  al  Enginkebs(Mjetrc)- 
I'oi.iTAN  Ckntkk"). — The  following  are  the  events  announced  for 
the  1912-13  session  :  — 

Nov.  llth.~"A.C.  MeRflurcmpnt,  with  Bpeoial  Reference  to  Telephone 
Ctiblen.  Loading  Coils  and  the  Construction  of  non  reactive  Resistances, " 
by  C.  K.  Hay. 

Deo.  9th.—"  Trunk  Telephone  Communication,  TranBiniRslon  Fchemes  anil 
the  DosiRn  of  the  Circuits,"  hv  A.  B.  Hart  and  W,  J.  Hiljer. 

.Ian.  18th,  191H.— "  The  Electrophone  Bervicc,"  hv  .1.  II.  Pattman. 

Feb.  10th.—"  LoadinK  Coils."  by  8.  A.  Pollock. 

March  10th.—"  Wireless,"  by  F.  Addey. 

The  meetings  are  held  in  the  I.E.E.  Lecture  Hall,  Victoria 
Embankment,  W.C,  at  (i  p.m. 

Rugby  EN<;iSEiiKiN(;  Society.  -The  syllabus  of  meetings  for 
this  Society  includes  the  following  : — 

Nov.  Kith.—"  Chain  Gearini,',"  bv  H.  T.  Hildage. 

Dec.  nth.—  The  New  DioselDriven  PiimpinR  Plant  at  Kugby  Watciworks," 
bv  B.  A.  Uleiderer. 

.Ian.  7th,  I'.U.'l.- "  Large  RteamTurbn  I'nits,"  by  J.  P.  Chittenden. 

Feb.  4th.—"  High-Speed  Bearings,"  by  J.  C.  K.  Balfry. 

March  4th.—"  Power  Transmission  by  Modern  Gearing,"  by  H.  H.  Thorne. 

Institution  of  Muxicipai.  En(;ixeebs. — At  the  annual  meet- 
ing on  October  11th,  Mr.  Frank  Latham  was  elected  president. 
Amongst  the  vice-presidents  are  Mr.  H.  C.  Adams  and  Mr. 
H.  L.  P.  Boot.  The  annual  report  of  the  Council  shows  that  the 
roll  at  .Tune  :!Oth  last  numbered  SS2  members.  The  excess  of 
revenue  over  expenditure  for  the  year  was  £47,  and  the  accumulated 
balance  £231.     Examinations  were  inaugurated  in  .November  la.st. 

Institute  of  Marine  Eni;ineehs.  Mr.  Summers  Hunter 
delivered  his  Presidential  Address  at  a  meeting  of  the  Institute, 
held  on  Monday,  October  Hth,  afterwards  presenting  the  Denny 
Gold  Medal,  awarded  to  Mr.  John  JIcLaren  for  his  paper 
on  "  Wireless  Telegraphy,"  read  December  11th,  1911. 

AJiEBirAx  In>titute  oi-  Electrical  Engineebs. — As  the 
result  of  negotiations  with  other  societies,  reciprocal  arrangements 
have  been  made  between  the  Institute  and  the  Institution  of  Elec- 
trical Engineers,  as  well  as  the  German,  French,  Italian,  Swiss  and 
Dutch  electrical  societies,  which  enable  members  of  the  A.I.E  E. 
whilst  abroad  to  enjoy  the  privileges  of  members  of  those  societies 
for  a  period  of  three  months,  and  rice  renu, 

Barkow  and  District  Association  of  Engineers. — The  first 
meeting  of  the  autumn  session  in  connection  with  this  Association 
was  held  on  October  1  Ith,  when  Mr.  H.  R.  Burnett,  borough  electrical 
engineer,  Barrow,  delivered  his  presidential  address.  A  collection 
of  electric  heating  and  cooking  appliances  was  afterwards  open  tri 
the  inspection  of  the  members  in  the  lar;;e  lecture  hall  of  the 
Barrow  Technical  School.  This  exhibition  of  the  latest  develop- 
ments in  electrical  apparatus  for  all  domestic  purposes  was  utilistd 
hy  the  Barrow  Corporation  on  the  following  Saturday  afternooc, 
the  general  public  being  invited  to  attend. 

Mining  Electrical  I^ngineebs  (West  op  Scotland 
Bbanch).  —  In  the  annual  report  of  this  Branch  juBt  issued, 
the  list  of  meetings  for  •  the  new  Session  is  announced.  On 
Friday,  18th  inst.,  Mr.  Matthew  Brown  delivered  his  presi- 
dential address,  and  presented  certificates  to  successful  candidates. 
Mr.  A.  B.  Muirhead  followed  with  a  paper  on  "Notes  on  Elec- 
tricity Rule  No.  7."  The  later  meetings  will  Jake  place  on 
November  16th,  December  21st,  January  ISth,  1P13,  February 
15th,  March  20th,  April  17ih,  and  May  15th.  The  papers  will 
include  "  Notes  on  the  Electrification  of  a  Group  of  Small  Collieries," 
by  Mr.  A.  Campbell  King  ;  "  Variable  Speed  A.c.  Motors,"  by  Mr. 
S.  A.  Simon  ;  "Power  Transmission,"  by  Mr.  W.  H.  Telfer. 


Institution  of  Electrical  Engineers  (South  Africa).  - 
At  a  meeting  held  towards  the  end  of  September  Mr.  E.  T.  Ewing 
read  a  paper  on  "Some  Practical  Aspects  of  Electric  Winding." 
and  a  paper  by  Mr.  .F.  Askew  on  "  Practical  Operation  of  the 
three-phase  Hoists  at  the  Bantjes  Consolidated  Mines,  Ltd.," 
followed.  Mr.  J.  H.  Rider  presided.  At  a  meeting  of  the 
students'  section  a  few  days  later  a  discussion  on  electric  traction 
was  continued. 

Institution  nr  Electrical  Engineers  (Scottish  LofAL 
Section).— The  eleventh  annual  dinner  will  be  held  on  Tuesday, 
December  17th,  in  the  Banqueting  Hall  of  theOrosvenor  Hestaurant, 
Glasgow.  The  meetings  during  the  session  will  be  held  in 
the  Lecture  Hall,  207,  Bath  Street,  Glasgow  (four),  and  at  Princes 
Street  ."Station  Hotel,  Edinburgh  (two).  The  first  meeting  will  take 
place  at  Glasgow  on  November  12th,  when  the  chairman  (Mr.  W. 
M  Whirter)  will  deliver  his  inaugural  address. 

LoNiioN  Association  of  Foremen  Engineers  and  DiiArorrrs- 
.MEN.— On  Saturday  Inst,  the  members  and  friends  of  this  Asso- 
ciation inaugurateil  the  winter  session  of  the  sixtieth  year  of  the 
Association  with  a  grand  Bohemian  concert  at  the  Cannon  Street 
Hotel,  E.C.  The  president  (Mr.  C.  Eggleston)  occupied  the  chair, 
and  some  five  hundred  members  and  guests  greatly  appreciated  the 
excellent  programme  that  had  been  prepareil.  The  syllabus  for  the 
ensuing  term  covers  a  very  wide  range,  and  foremen  and  others 
holding  positions  of  responsibility  connected  with  engineering  are 
invited  to  the  Association's  meeting  on  Saturday,  Novcml)er  2nd, 
at  S  o'clock,  at  the  Cannon  Street  Hotel,  when  Mr.  William  Bell 
will  read  a  paper  on  "  Refrigeration." 

C'ft-partnership.— ••  The  HDinan  Siile  of  Co-partner- 
ship," and  "  ( jO-partnership  an<l  Efficiency,"  are  subjects  upon 
which  Lord  Itobert  Cecil  and  Sir  W.  H.  Lever  will  address  the 
Laboiir   Co-partnership    Association    at    Birmingham    early    next 

month. 

Appointments  Vacant.— Chief  assistant  engineer  for  the 
Edinburgh  Electricity  Department  (  £400) ;  Charge  engineer,  for  the 
Ilford  r.D.C.  Electricity  Works  (  £120)  ;  Teacher  of  practical  electric 
wiring  at  the  L.C.C.  School  of  Engineering  and  Navigation,  Poplar, 
E.  (10s.  lid.  per  evening)  ;  Switchlioard  attendant,  for  the  Corpora- 
tion Electricity  Works,  Lancaster  (2.".6.):  Head  of  the  Electrical 
Engineering  and  Physics  Department,  L.C.C.  Hackney  Institute, 
London,  N.E.  (£300)  ;  Electrical  fitters  and  armature  winders,  for 
H.M.  Dockyard.  Devonport  (36s.)  ;  Switchboard  attendant  and  man 
to  take  charge  of  and  repair  motors  and  fans,  for  the  Hlackpool 
Tower  Co.,  Ltd.     See  our  advertisement  jiages  in  this  issue. 

Concrete  Institute.— A  course  of  8i.\  weeicly  lectures 
on  "Concrete  "  will  be  delivered  by  Mr.  H.  Kempton  Dyson, 
commencing  on  Tuesday,  November  12th.  Particulars  and 
tickets  (free)  may  be  obtained  from  the  Secretary  of  the  Institute, 
29i;,  Vauxhall  Bridge  Road.  Westminster,  S.W. 

Charjre  against  a  Councillor.  —  At    I-iverpool    on 

Saturday  last,  according  to  the  'Jhnex.  a  member  of  the  Wallasey 
Borough  Council  was  committed  for  trial  (bail  £50)  on  a  charge  of 
soliciting  a  fee  of  loo  guineas  from  Mr.  J.  B.  Hutchins  as  an  induce- 
ment to  do  something  in  respect  of  the  proposed  purchase  of  land 
from  Mr.  Hutchins  by  the  Wallasey  Council. 

Carbide  of  Calcium.— The  report  for  1011-12  of  the 
I'sines  Electrochimiques  de  Hafslund,  of  (ieneva.  which  carry  on 
works  in  Norway  for  the  nuinufacture  of  carbide  of  calcium,  states 
that  the  market  for  carbide  became  steadier  during  the  year,  thus 
favourably  inriuencing  the  results.  The  effects  of  the  carbide 
syndicate  formed  in  the  previous  year  had  not  been  specially  mani- 
fested, so  that  the  trade  still  suffered  from  a  certain  amount  of 
over-production.  The  company,  which  had  resumed  the  manufao- 
ture  of  ferro-silicon,  had  a  turnover  of  £221,000,  and  earned  gross 
profits  of  £4."i,00ii,  as  compared  with  £25,000  in  1910-11.  After 
allocating  £10,000  to  depreciation,  the  accounts  showed  net  profits 
of  £35.000,  as  against  £lti,000  in  1910-11,  and  it  is  intended  to 
distribute  10  per  cent,  on  the  share  capital  of  *:  90,000.  The  balance 
has  been  partly  placed  to  the  reserve  fund  and  partly  applied  to 
extra  depreciation,  leaving  £3,900  to  be  carried  forward. 

Projfress  of  the  Commercial   Electric  Vehicle.— 

p.  D.  Wagoner,  president  of  the  General  Vehicle  Co.,  Long  Island 
City,  N.y.,  discussing  conditions  in  the  electric  commercial  vehicle 
industry,  recently  said;— "The  development  of  the  electric  com- 
mercial vehicle  industry  has  shown  some  particularly  interesting 
phases  in  the  past  12  months.  Among  these  may  be  mentioned  the 
following  : — (1)  The  increase  in  orders  received  this  year  over  those 
in  1911  ;  (2)  The  wonderful  percentage  of  repeat  orders,  which  in 
our  case  in  1911  was  694:  per  cent.,  and  thus  far  in  1912  is  well 
over  65  per  cent. :  (3)  The  encouraging  increase  in  '  small  wagon  ' 
businesf,  as  compared  with  the  situation  in  pre\-ious  years  when  the 
use  of  heavy  trucks  greatly  predominated  and  department  stores 
and  retailers  favoured  non-electrics  ;  (4)  The  increase  in  sales  to 
retailers  who  own  from  two  to  six  horses  and  to  whom  the 
purchase  of  even  our  smallest  wagon  often  meant  a  heavy  initial 
investment.  We  have  won  their  confidence,  and  have  shown  them 
that  they  can  make  electrics  pay  as  well  as  the  big  firms  do  ;  (5) 
The  fairer  attitude  of  the  public  toward  the  electric  ;  (6)  The 
recognition  by  business  men  of  the  respective  fields  of  the  electric 
and  the  gasoline  vehicle  and  of  the  importance  of  buying  the  proper 
vehicle  for  each  class  of  work ;  (7)  The  increase  in  battery 
efficiency  and  the  encouraging  decrease  in  the  cost  of  energy  to 
off-peak  users.  I  Icok  for  the  electric  truck  and  wagon  to  improve 
still  more  in  operating  eificiency  as  actual  service  imder  varied 
conditions  yields  its  secrets,  with  the  result  that  electric  vehicles 
will  be  handled  more  intelligently." — Mectncal  World, 
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Brazilian  GoTPrnnieiit  and  State  fables. — A  corres- 

pondent  of  the  Timrs  states  thrt  the  Brazilian  Government  does  not 
recognise  in  any  -n-ay  the  prrject  submitted  to  the  Chamber  autho- 
risinfr  the  Government  to  lay  coast  cab'es.  The  Government 
pofseeses  full  knowledpre  of  the  rights  embodied  in  existing  con- 
cessions, which  won  Id  be  infringed  by  such  a  scheme,  and  it  intends 
to  maintain  them.     Therefore,  the  project  will  not  be  carried. 

Correction. — In  a  leaderette  in  our  last  issue,  entitled 

"  An  Important  Case  as  to  the  Measure  of  Damages,"  we  summarised 
from  the  October  "Law  Eeporta"  the  decision  of  the  Court  of 
Appeal  in  the  case  of  the  British  Westinghouse  Electric  and  Manu- 
facturing Co.,  c.  the  Underground  Electric  Railways,  Ltd.  Our 
readers  will,  however,  in  some  cases  have  remembered  that  in  our 
issue  of  July  2fith  last  it  was  reported  that  this  decision  had  been 
reversed  by  the  House  of  Lords.  The  matter  receives  further  atten- 
tion in  our  "  Legal  "  columns  to-day.  The  points  of  reference  were 
very  clearly  quoted  in  our  issue  of  January  20th,  1911.  page  89. 
We  are  anxious  to  remove  any  erroneous  impresBion  that  our 
comment  of  last  week  may  have  created. 

Electrical  Workers'  Waffes. — At  a    meeting  of  the 

Nottingham  Guardians  on  Tuesday,  the  House  Committee 
reported  that  a  letter  had  been  received  from  the  Electrical  Trades 
L'nion  asking  for  an  increase  of  2s.  per  week  in  the  wages  of  the 
men  employed  in  the  electrical  department  of  the  workhouse.  The 
Committee  had,  however,  resolved  to  consult  the  men  and,  if  they 
wished  it,  to  place  them  on  a  trade  union  basis  in  all  respects.  The 
acceptance  of  this  would  involve  loss  of  holiday,  sick  leave,  and 
other  benefits  now  granted  to  them. 

Bankruptcy.— The    adjourned    public    examination    of 

Henry  HalHfield  Oxley  (otherwise  known  as  Oliver  Huxley),  eon- 
suiting  engineer.  22,  ijxbridge  Road,  Hanwell,  Middlesex,  was  fixed 
to  take  place  at  the  Court  House,  Half  Acre,  Brentford,  on  Octobei: 
22nd,  but  the  debtor  did  not  appear.  The  Official  Receiver  said 
that  the  debtor  had  said  he  was  in  the  employ  of  the  British  and 
Foreign  Investments  Corporation,  at  a  salary.  At  the  last  Court 
the  debtor  consented  to  an  order  setting  aside  £100  a  year  for  the 
benefit  of  his  creditors,  but  the  officials  of  that  company  informed 
him  that  be  was  not  nosv  employed  by  them.  His  engagement 
terminated  last  July,  so  that  the  order  made  by  the  Court  was  not 
worth  the  paper  it  was  written  upon.  Debtor  had  said  that  he  was 
employed  by  the  company  at  £6  per  week  at  the  time  the  order  was 
made  ;  that  was  incorrect,  so  he  should  ask  that  the  case  should  be 
a'ljonrned,  and  the  debtor  would  be  invited  to  explain,  and,  if 
possible,  complete  his  examination.     The  application  was  granted. 


OUR    PERSONAL    COLUMN. 

Tft^  Editorx  invite  electrical  engineers,  whether  cuntiected  unth  the. 
technical  or  the  com/iiercia!  xi/le  of  the  profcsxion  a-nd  ivdvgtry, 
alio  electric  tranncui/  and  raihray  ofllciah,  to  ieep  readers  of  the 
Electrical  Review  vosted  as  to  their  mocements. 


Central  Station   Officials. — ]\Ir.  Thojia.s  HARDixr;, 

collector,  has  been  presented  by  Mr.  Francis  Teague,  the  city  elec- 
trical engineer,  and  his  colleagues  on  the  office  staff  of  the  Bath 
Corporation  electricity  department,  with  a  silver  teapot,  on  the 
occasion  of  his  approaching  marriage. 

The  Liverpool  Corporation  Electricity  and  Tramways  Committee 
recsived  H.-i  applications  from  gentlemen  of  high  standing  in  the 
electrical  engineering  world,  for  the  position  of  Corporation  elec- 
trical engineer,  at  a  commencing  salary  of  £1,000,  increasing  to 
£l,.oOO.  Out  of  that  number,  nine  were  selected  to  appear  before 
the  Special  Sub-Committee  on  Jlonday.  when  the  following  were 
chosen  to  appear  before  the  full  Committee  on  Tuesday  last  for 
final  selection : — Mr.  John  Christie,  chief  electrical  engineer, 
Brighton  ;  Mr.  Harold  Dickinson,  chief  electrical  engineer, 
Leeds ;  and  Mr.  Thos.  Roles,  chief  electrical  engineer,  Brad- 
ford. The  result  of  Tuesday's  proceedings  was  that  Mb.  Dickinson 
was  appointed. 

Owing  to  the  amalgamation  with  Glasgow  of  the  burghs  of  Govan 
and  Partiok,  arrangements  have  been  made  with  the  various  heads 
of  departments  in  the  service  of  the  local  T.C.  s.  It  is  recommended 
that  Mb.  T.  C.  Parsons,  the  electrical  engineer  to  Govan  T.C. 
should  be  retained  in  the  service  of  Glasgow  at  a  salary  of  his 
present  rate  of  £.500  until  Whit  Sund,iy,  and  given  a  lump  sum  of 
£2.000  as  compensation.  With  regard  to  Mr.  Wm.  Silleby,  elec- 
trical engineer  to  Partick  T.C,  his  services  are  also  to  be  retained 
till  Whit  Sunday  at  a  salary  of  £4.50  per  annum,  and  he  is  to  receive 
a  lump  sum  of  £1..500. 

Tramway  Officials. — Mr.  Hartley,  who  was  for  many 

years  inspector  on  the  Sonth  Lancashire  Tramway  Co.'s  system 
at  Atherton,  has  been  appointed  an  Inspector  under  the  Insurance 
Act. 

General.— The    Daihj    Telefjraph    states    that    at    St. 

Bartholomew's  Hospital  the  vacant  post  of  director  of  the  depart- 
ment for  electrical  treatment  has  been  filled  by  the  appointment  of 
Db.  E.  P.  CuiiEEBBATCH,  M.B.,  M.R  C.P.,  to  he  medical  officer  in 
charge.  The  Xray  department  is  now  managed  separately  from 
the  department  for  general  electrical  treatment,  under  its  own 
medical  ofBcer,  Dr.  Hugh  Walsbaw  having  lately  been  elected  to 
this  position. 

Mr.  John  E.  Gibbs.  mot<ir  und  electrical  engineer,  pf  York,  has 


accepted  an  invitation  from  the  Conservatives  of  the  Walmgate 
Ward  to  cmtest  that  area  at  the  forthcoming  municipal  elections. 

Mr.  Thos.  0.  H.  Bates,  chief  electrical  engineer  at  the 
Rotherham  Main  Colliery,  and  formerly  of  the  Morley  electricity 
staff,  has  accepted  the  position  of  electrical  engineer  to  the  Tata 
Iron  and  Steel  Co.,  of  Sakchi.  near  Jubbulpore,  India. 

Mb.  H.  Bettley  has  resigned  the  position  of  electrician  to  the 
Ammonia  Soda  Co.,  Ltd.,  at  their  Cheshire  works,  to  take  up  the 
position  of  resident  electrical  engineer  to  the  Weaverham  and 
District  Electricity  Co.,  Ltd.,  under  the  jurisdiction  of  Mr.  A.  J. 
Leigh,  of  Xorthwich,  consultant  and  secretary,  who  has  consider- 
able extensions  in  negotiation. 

In  order  to  prevent  injury  to  Mb.  Mabconi's  left  eye,  it  was 
found  necessary  to  remove  the  right  eye,  and  this  operation 
was  successfully  performed  on  Thursday  last  week.  We  are  glad  to 
add  that  the  patient  is  making  satisfactory  progress  towards 
recovery. 

We  are  officially  informed  that  Mb.  .John  Christopher 
Mitchell  has  resigned  his  position  as  secretary  of  the  London 
General  Omnibus  Co.,  Ltd  ,  and  has  been  appointed  comptrollerof  the 
L'nderground  Electric  Railways  Co.  of  London,  Ltd.,  and  that  Mp, 
William  E.  Mandeltck  has  been  appointed  to  succeod  him. 

Mr.  H.  Bloodworth,  formerly  of  Siemens  Bros.  Dynamo  Works, 
Ltd.,  has  recently  taken  up  an  appointment  with  the  Annorduct 
Manufacturing  Co.,  Ltd.,  as  country  sales  manager. 

Obituary. — Mr.  George  Lowdox. — We  regret  to  learn 
of  the  death,  which  occurred  on  October  1 7th,  at  Dundee,  at  the 
advanced  age  of  88  ye»rs,  of  Mr.  George  Lowdon,  scientific  instru- 
ment maker  for  56  years,  and  a  pioneer  in  Scotland  of  many 
scientific  discoveries  and  inventions.  He  was  associated  with 
Faraday,  who,  it  is  said,  frequently  visited  his  shop,  with  J.  Bowman 
Lindsay,  in  his  wireless  telegraphy  experiments,  and  with  Sir  David 
Brewster  in  making  and  improving  the  stereoscope.  With  Lindsay 
he  was  in  business  association.  Among  other  matters  attributed  to 
him  are  the  invention  of  electrical  means  for  establishing  communi- 
cation between  the  driver  and  guard  on  a  train,  the  first  introduction 
of  electric  light  into  Dundee  and  the  first  Bell  telephone  into 
Scotland,  also  it  is  said  that,  in  1878,  he  brought  forn-ard  the 
first  saleable  and  workable  dynamo  and  lamp  in  Glasgow.  Edin- 
burgh and  Dundee.  When  tlie  electric  telegraph  came  into  use, 
Mr.  Lowdon  erected  the  first  wires  on  the  Dundee  and  Perth, 
Dundee  and  Arbroath,  and  Dundee  and  Newtyle  Railways,  and  he 
also  made  the  instruments,  and  instructed  the  station-masters  in  the 
use  of  them. 

Sib  J.  lEViNf;  Courtenay. — We  are  sure  that  large  numbers 
of  our  readers  will  join  with  us  in  regretting  the  death,  which 
occurred  on  Tuesday  last  at  St.  James's  Court,  Buckingham  Gate, 
of  Sir  John  Irving  Courtenay.  Sir  Irving's  association  with  the 
electrical  industry  began  many  years  ago  in  association  with  others 
interested  in  pioneering  electrical  enterprises,  and  his  activities  of 
this  kind  had  been  continuous  ever  since,  both  at  home  and  abroad. 
Notwithstanding  that  he  had  reached  the  age  of  75  years  at  the 
time  of  his  death,  his  practical  interest  in  the  undertakings 
with  which  he  was  connected  had  led  him  to  visit  the 
River  Plate  comparatively  recently.  He  was  chairman  of  a 
large  number  of  companies — electrical  manufacturing,  electric 
supply,  telephone  and  tramway — as  follows  : — Chelsea  Elec- 
tricity Supply  Co.,  Ltd.,  Electric  Construction  Co..  Ltd., 
Electrical  Power  Storage  Co.,  Ltd..  Oxford  Electric  Co, 
Ltd..  United  River  Plate  Telephone  Co.,  Ltd.,  Cordoba  Light.  Power 
and  Traction  Co.,  Ltd.,  and  the  Cordoba  (Argentine)  Electric  Tram- 
ways Construction  Co..  Ltd.,  and  his  experienced  grasp  of  the  affairs 
of  these  concerns,  and  the  courtesy  and  freedom  with  which  he 
always  imparted  information  will  be  familiar  to  his  shareholders, 
by  whom  he  will  be  greatly  missed  at  the  meetings  of  the  com- 
panies. The  deceased  gentleman  was  a  member  of  the  I.E.E.,  and 
a  Fellow  of  the  Royal  Geographical  Society.  He  was  called  to  the 
Bar  in  ISBI,  and  was  made  a  Knight  five  years  ago. 

Mr.  Wm.  Bottomley. — It  is  with  regret  that  we  learn  of  the 
death  of  Mr.  William  Bottomley,  B.E..  a  nephew  of  the  late  Lord 
Kelvin,  who  for  many  years  aided  him  in  the  brineing-out  of  his 
mariners'  compass  and  nautical  sounding  machine.  Jlr.  Bottomley's 
death  took  place  at  his  residence,  15,  University  Gardens,  Glasgow, 
on  Friday  morning,  the  18th  inst..  after  a  prolonged  illness.  Mr. 
Bottomley  was  a  son  of  the  late  William  Bottomley.  Esq.,  J.P.,  and 
was  born  in  18.50  at  Fortbreda,  Co.  Down,  Ireland  He  was  educated 
as  an  engineer  at  Queen's  College,  Belfast,  under  the  late  Dr.  James 
Thomson.  F.R.S.,  wlio  was  then  Professor  of  Engineering  in  the  Queen's 
University  of  Ireland.  His  first  engineering  post  was  under  the  late 
Mr.  Alexander  Tate.  County  Surveyor  for  the  County  of  Antrim, 
with  whom  he  worked  for  some  years  as  a  civil  engineer  ;  and  he 
left  this  work  to  take  service  with  Lord  Kelvin  (then  Sir  William 
Thomson)  and  the  late  Prof.  Fieeming  Jenkin  in  the  early  seventies, 
when  they  were  engaged  in  preparing  the  Western  and  Brazilian 
and  the  Platino-Braziliera  Cables.  These  cables  were  con- 
structed at  Hooper's  Telegraph  Works,  and  at  Messrs.  Siemens's 
Works  at  Old  Charlton,  where  a  large  staff  of  young 
men,  some  of  whom  afterwards  became  well  known  as 
telegraph  engineers,  worked  under  and  along  with  Mr. 
William  Bottomley  in  the  supervision  and  testing  of  the 
cables.  Mr.  Bottomley  afterwards  took  part  in  the  cable  laying 
expeditions  ;  and,  when  the  work  was  completed,  he  was  offered  an 
important  permanent  post  as  one  of  the  resident  engineers.  He 
preferred,  however,  to  return  home,  and  take  part,  under  Lord 
Kelvin,  in  the  experimental  work  connected  with  the  development 
and  perfecting  of  Lord  Kelvin's  mariners'  compass  and  nautical 
sounding  machine  ;  and  he  took  entire  charge  of  the  not  unimpor- 
tant commercial  side  of  the  bringing-ont  of  these  inventions. 
Lord     Kelvin's      compa.^     and      sounding     machine     were     at 
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first  constructed  in  the  workshops  of  the  Inte  Mr.  .lames 
White  i  find  when,  in  I'.mo,  the  businuss  of  Mr.  White  was 
converted  into  Kelvin  .V  .Tames  White,  Ltd.,  Mr.  William 
Bottoinley  was  one  of  the  first  directors  of  the  Limited  Company. 
He  continued  to  mana^'fi  the  nautical  part  of  the  business  until 
Lord  Kelvin's  death  in  I'.IOT,  when  ho  resisned.  Since  that  time 
he  has  been  enpaifed  in  i>rivate  work.  In  1883  Mr.  Bottonilcy 
married  a  daughter  of  the  late  Mr.  W.  II.  Barlow,  I'.R  S.,  the  well- 
known  architect  of  the  Tay  Bridge,  and  he  is  survived  by  his  wife 
and  two  sons  and  three  daughters,  Mr.  William  Bottomley's  penial 
disposition  made  him  a  favourite  with  all  those  with  whom  he 
came  in  contact. 

Mb.  C.  D.  I'Hir.Mi'S. — We  repret  to  announce  the  death  of  Mr. 
C.  D.  Phillips,  of  Kmlyn  Kng-ineerintr  Works,  Newport,  Mon.,  which 
occurred  on  2l8t  inst.,  at  the  ajre  of  67  years. 

Last  Friday  an  unknown  visitor  died  suddenly  at  the  Palatine 
Hotel,  Blackpool,  and  on  Wednesday  the  body  was  identified  as  tliiiL 
of  AUTIIUU  Stew.vkt  Laing,  42,  an  elee.trician,  who  has  been 
travellinp  the  country  for  the  pa.Mt  12  months  in  the  pursuit  of  his 
duties.     A  verdict  of  '"  Death  from  natural  causes"  was  returned. 


NEW    COMPANIES    REGISTERED. 


CommercinI  Cable  Co.,  Ltd,  (124,712).— This  company  wa,s 
regiBterod  on  October  llth,  with  a  capital  of  £'>,000  in  £5  sharcR,  to  take 
over  the  whole  or  any  part  of  ao  roucli  of  the  undertukinR  of  the  Commercial 
Gable  Co.  (incurporatc-d  undpr  LawB  of  State  of  New  York,  U.H.A  ,  in  Decem- 
ber, 1883,  and  now  oarrvinu  on  bininess  in  the  United  KinKdoml.  a«  is  situate 
or  is  carried  on  within  tlie  United  KiUKdom  or  other  part  of  Europe,  or  in  any 
Colony  or  Depbndency  of  the  United  Km^dom,  to  generally  aor|iiire  and 
assume,  wholly  or  in  part,  any  of  the  undertaking,  property,  bur)lne^^,  riRhts, 
assets  and  liabilities  of  the  said  company  or  of  any  other  company  or  associa- 
tion having  among  its  objects  the  carrying  on  the  business  of  a  telegraph,  tele- 
phone or  cable  company,  to  construct,  establish,  lay.  iimintain.  repair,  renew, 
and  work  submarine  cables,  and  land,  wireless  or  other  telegraphtt  or  tele- 
phones between  and  in  Groat  Britain  and  Ireland  and  any  other  part  of 
Earope  and  any  Colony  or  Oepondency  of  the  Uiiited  Kmgdoni,  and  America 
(North  and  Irtouth),  ami  between  and  in  any  places  or  points  forming  or 
intended  to  form  part  or  xJarts  of  any  kind  of  telegraphic  or  telephonic  com- 
munication or  submarine  cable  route  in  or  between  those  places  or  any  inter- 
mediate places  or  in  any  part  of  the  world,  to  manufacture,  for  use  or  sale, 
and  deal  in  submarine  or  other  telegraph  cables,  wires  and  wireless  telegraph 
installations,  instruments  and  other  apparatus,  to  enter  into  and  carry  into 
effect  working,  tralUe  or  other  agreements  with  Governments.  Government 
Departments,  railway,  postal,  steamboat,  telegraph  and  other  ccnipanies  and 
authorities,  &c.  The  subscribers  (with  one  share  each)  are  —Geo.  O.  Ward, 
263,  Broadway,  New  York  City,  I'.B.A.,  vice-president  of  th»  Commercial  Cable 
Co.,  New  York  ;  P.  Ward,  6.1-4,  Oraeechurch  street,  EC  ,  manager  in  England 
of  the  Commercial  Cable  Co  ,  Now  York.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  live  or  more  than  15 ;  the  tirst  are  C.  H. 
Maokay,  G.  O.  Ward,  E.  C.  Hlatt.  G.  Capperton,  and  F.  Ward ;  no  qnali- 
fleation  necessary.  Registered  by  Budd,  Johnson  &  Jccks,  24,  Austin 
Friars,  B.C. 

G.W.  T.  T.  Syndk'ute,  Ltd.(124,r.l8).— Rcjjistered  October  .'.th, 
with  capital  £600  in  Is.  shares,  to  carry  on  the  business  of  a  general  and 
wireless  telegraph  and  telephone  and  electric  light,  heat  and  power  supply 
company,  Ao.  The  subscribers  (with  one  share  each)  are:— C.  C.  Maoklin, 
Guildhall  Annexe,  23,  King  Street.  E.C.,  solicitor;  O.  Van  /.wanenberg 
Phillips,  Guildhall  Annexe,  23,  King  Street,  E.G.,  solicitor.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  three  or  more  than  five  ;  the 
flrst  are  G.  Van  /.wanenberg  Phillips,  C.  C  Mack'in  and  E.  W.  Baker  ;  qaalifl- 
oation,    20   shares:     remuneration    as    fixed    by     the  company;    secretary, 

B.  Bimons.    Registered  office,  Guildall  Annexe,  28,  King  Street,  E.C. 

Joint   Standard   Union,  Ltd.  (124.724).— This  company  was 

registered  on  October  llth.  with  a  capital  of  £9,000  in  £1  shares,  to  acquire 
inventions  j:elatint,'  to  joints  for  pipes,  tubes,  wires,  cables,  tubular  fittings 
and  the  like,  and  to  adopt  an  agreement  with  A.  G.  France.  The  subscribers 
(with  one  share  each)  are  :—H.  8.  Parlett,  7,  Aubrey  Road,  Hornsey,  N.,  law 
stationer;  T.  Dawson,  Lennox  House,  Norfolk  Street,  W.C.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  sub- 
scribers are  to  appoint  the  first.  Registered  by  Kenneth  Brown  &  Co.,  Lennox 
House,  Norfolk  Street,  W.C. 

Nortliern  Wireless  Schools,  Ltd.  024,753).— This   company 

was  registered  on  October  13th,  with  a  capital  of  £500  in  £1  shares,  to  carry 
on  the  business  of  instructors  of  wireless  telegraphy,  manufacturers  of  and 
dealers  in  wireless  telegraph,  apparatus  and  accessories,  &c.  The  subscribers 
(with  one  share  each)  are  :— Norman  Rostron,  Heath  Howes,  Ainsdale,  motor 
expert ;  J.  McKeever,  Dower  House,  Euxton,  near  Chorley,  secretary.  Private 
company.  Norman  Rostron  is  the  flrst  director.  Secretary,  J.  McKeever. 
Registered  by  Alfred  H.  Atkins,  Ltd.,  37-8,  Fetter  Lane,  E.C. 

Hydro-Electric  Concessions,  Ltd.  (124,748).— This  company 

was  registered  on  October  12ih,  with  a  capital  of  £-21,000,  in  20,000  7  per  cent, 
oomulative  preference  ^hares  of  £1  each,  and  '20,000  oidiLary  shares  of  Is.  eaf-h, 
to  seek  and  secure  openings  for  the  employment  of  capital  in  any  part  of  the 
world,  especially  in  connection  with  hydro-electric  propositions,  undertakings 
and  works,  to  enter  into  any  arrangements  with  any  governments  or  authorities 
to  work,  develop  and  control  hydraulic,  electric  or  hydro-electric  works  or 
stations  for  generating  power,  &c.  The  subscribers  (with  one  share  each)  are  : 
— E.  Hammond,  16,  Alexandra  Park  Road,  Muswell  Hill,  N.,  accountaut :  G. 
Solhurst,  Clevedon,  High  Road,  Lee,  S.E.,  gentleman;  H.  F.  Wesson,  541, 
Salisbury  House,  B.C.,  incorporated  accountant ;  H.  A.  Back,  28,  Pall  Mall, 
S.W.,  solicitor;  F.  Birch,  94,  Salusbury  Road,  Brondesbury  Park,  N.W., 
solicitor;  J.  T.  Arnold,  3,  Montolieu  Gardens,  Putney,  8.W.,  clerk;  O.  L. 
Devisse,  17,  Pembroke  Street,  N.,  clerk.  Minimum  cash  subscripti.tn,  seven 
shares.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than  seven  ; 
the  subscribers  are  to  appoint  the  flrst  ;  qualiftcation,  £100.  Registered  by 
Sortees,  Phillpotts  &  Co.,  6,  St.  Helen's  Place,  E.C. 

Sevenoaks  and  District  Electricity  Co.,  Ltd.  (124,811). — 

This  company  was  legistered  on  October  16th,  with  a  capital  of  £40.000  in  £1 
shares,  to  carry  on  the  business  of  producers  and  suppliers  of  electricity  or 
electrical  currents  and  force,  to  acquire  from  the  Urban  District  rouncil  of 
Sevenoaks  the  transfer  of,  and  all  benefit  and  r  ehts  under,  the  Sevenoaks 
Electric  Lighting  Order,  1911.    The  tubscribers  (with  one  share  each)  are  :— 

C.  E.  Currie,  St.  Helens,  Nursery  Road,  Bunbury-on-Thames.  solicitor;  J.  A. 
Russell,  30,  Moorgate  Street,  ^.0.,  accountant;  W.  E.  Baldwin,  12,  Carter 
Street,  8.B.,  clerk;  S.  P.  Wallace,  10,  Eastcheap.  E.C,  mining  agent;  P 
Connolly,  37,  Wallbrook,  E.C,  financier;  F.  Robinson,  Royal  Oak  Hotel, 
Sevenoaks,  hotel  proprietor;  R.  F.  Hoilsnd,  Lime  Tree  Hotel,  t'evenoaks. 
hotel  proprietor.  Minimum  cash  subscription,  seven  thares.  H  he  number  of 
directors  is  not  to  be  less  than  three  or  moi  e  than  six  :  the  fitst  ari-  P  Bwanzy, 
J.P.,  Major  H.  Fulton  and  H.  W.  Handcock  ;  qualiBcaiion,  £600  shares; 
remuneration.  £100  each  per  annum  (chaiiman,  £150),  and  5  per  cent,  of  the 
net  profits  after  7  per  cent,  dividend  is  paid,  divisible.  Registered  by  E, 
Brooke,  24,  Lawrence  Lane,  Cbeapside,  E,C> 


Fallot  Incandescent  Light  Co.,  Ltd.  (i24,7io).— Ihia  com- 
pany was  reglatcri-d  on  October  lllli,  with  a  capii>il  of  £li.000  In  £1  shares,  to 
acquire,  deal  with  and  turn  to  account  certain  inventions  or  proceisOB 
relatirg  to  the  UHOof  gas  or  electricity,  either  separately  or  in  combination, 
tor  lighting,  beating,  or  otherwise,  and  to  adopt  an  agreement  with  W.  H. 
Searle  and  L.  Girodo.  The  sub-icribers  (with  ono  i-hare  each)  are  i— W.  8. 
Scarlo,  27,  Noel  Street.  W.,  merchant;  W.  H.  Lowe,  :15,  Mowbray  Road, 
Brondesbury,  N.W.,  engineer.  Private  c  impany.  The  number  ol  directors  la 
not  to  bo  less  than  two  or  more  than  live;  the  first  are  W.  B.  Searle  and 
W.  H.  Lowe;  qiialiHoatlon,  £100;  remuneration,  1150  each  per  annum  (chair- 
man £175).     Registered  ofilce,  27,  Noel  Street,  Wardour  Street,  W. 

Brabbins  Fucllcss  Engine  Syndicate,  Ltd.  (I24,fi'5fi).— This 

company  was  registered  on  October  10th,  with  a  capital  of  £600  in  £1  shares, 
to  carry  on  the  business  o(  engineers,  cycle  and  motor  manufacturers,  elec- 
tricians, 4c.  Tho  subscribers  (with  one  share  each)  are:— A.  G.  Jells,  «, 
Crantord  Street,  Wolverhunipton,  merchant  ;  B.  Brabbins.  Rosedale,  Calf 
Heath,  Hhareshill,  near  Wolverhampton,  engineer  ;  W.  Sammons,  41,  Victor 
Street,  Walsall,  gentleman  ;  A.  E.  Edwards,  Bushbury,  Wolvarliampton,  baker 
and  grocer.  Private  company.  The  number  of  directors  IB  not  to  bo  less 
than  two  or  more  than  seven  ;  the  flrst  are  A.  G.  JelTs,  B.  Brabbins,  W, 
Sammons  and  A.  E.  Edwards.  Solicitor,  J.  Ore,  Old  r-qnare,  birmlogham. 
Registered  by  Jordan  &  dona,  Ltd.,  116-117,  Chancery  Lane,  W.C, 

Enniff  Electric  Lijfht  and  Power  Co.,  Ltd.  (121.822).- This 

company  win  registered  on  Octolur  nth,  with  a  capital  of  £1,000  in  £1  shares, 
to  carry  on  the  business  indicated  by  the  title,  and  to  adopt  agreements  with 
O.  J.  Lewis  and  Elizabeth  M.  George.  Tho  subscribers  are  :— W.  F.  Burton, 
Pontvaen,  Hay,  i  id  Hereford,  electrical  engineer,  50»harc8;  H.Williams,  J.  P., 
Tho  Cottage,  Talgarth,  medical  practitioner,  lU  shares ;  J.  Parry,  Phosnix 
House,  Talgarth  chemi-t.  ^5  shares;  W.  Jones,  Pendre,  Talgarth,  faimer, 
25  shares  ;  VV.  V.  Pugh,  Radnor  Arms,  Talgarth,  licensed  victualler,  25Bhares; 
T.  B,  Walker,  Masons  Atuih,  Talgarth,  licensed  victualler,  I'l  shares  ;  U.  Rouse 
Armstrong,  Hay.  solicitor,  1  share.  Minimum  cash  subscription,  2.^*0  shares. 
The  first  directors  are  W.  P.  Burton,  H,  Willianis,  J.I'.,  J.  Parry,  w.  Jones, 
W.  V.  Pugh  and  T.  U.  Walker.  Secretary,  J.  Parry;  solicitors.  Cheese  and 
Armstrong,  Hay,  lin  Hereford.  Registered 'office,  11,  St.  Mary's  Piaco,  Hay, 
ria  Hereford. 

Metal  Plates,  Lid.  (124,8.">2). — This  company  was  registered 
on  October  IHth,  with  a  capital  of  £6.000  in  £1  shares  (3  000  "A"  and  8.000 
"B"),  to  carry  on  the  business  of  smelters,  refiners,  rollers,  assayers  and 
manufacturers  of  and  dealers  in  minerals,  metals,  ores,  precious  stones  and 
metallurgical  and  mineral  sulMtances  of  all  kinds,  electiicians,  electrical 
engineers,  Ac,  and  to  adopt  an  agreement  with  S.  O.  Cowper-Coles.  The  sub- 
scribers (with  one  "A"  share  each)  are :— S.  O.  Cjwper-Coles,  1  and  '2,  Old 
Pye  Street,  Westminster,  electro  metallurgist ;  W.  Craddock.  1  and  2,  Old 
Pye  Street,  Westminster,  secretary.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  three  or  more  than  six  ;  tbe  flist  are  Colonel 
J.  R.  Wright,  J.  Q".  Gordon  and  8.  O.  Cowper-Coles.  The  last-named  has  the 
right  to  nominate  two  ilircctors  ;  qualification,  100  shares;  remuneration 
as  fixed  by  the  company.  Registered  ctllce,  1  and  2,  Old  Pye  Street, 
Westminster. 

Mickelwripht,  Ltd.  (124.832). — This  company  was  refristered 
on  October  17tb,  with  a  capital  of  £1,000  in  £1  shares,  to  take  over  the  business 
of  electrical  engineers,  manufacturers  of  and  dealers  in  electrical  apparatus 
carried  on  at  Sicilian  Hou-ic,  Boutliampton  Row,  W.C,  and  to  adopt  an  agree- 
ment with  W.  R  Mickelwrigbt.  The  sub-crib-rs  (with  one  share  each)  are:— - 
W  R.  Mickelwrigbt.  5.  Brandenbury  Road,  Ounnersbury,  W.,  electrical 
engineer;  W,  W.  Peck,  6.),  .Mealvale  Road,  Brentham,  Ealing.  W.,  chemical 
engineer.  Private  company.  The  number  of  di-e-tors  is  i  ot  to  be  less 
than  two  or  more  than  thiee;  the  flrst  are  W.  R.  .Mickelwrigbt  and  W.  W, 
Peck.    Registered  by  W.  A.  Warren,  25,  Ironmonger  Lane,  E.C. 


OFFICIAL    RETURNS    OP    ELECTRICAL 
COMPANIES. 


Stearn  Electric  Lamp  Co.,  Ltd.  (!).'),340).— Return  dated  July 

2Srd,  1912  (filed  Ju.y  21lh).  Capital  £1.070  in  £10  shares  ;  407  shares  taken  np  ; 
£10  per  share  called  up  on  seven  ;  £7u  paid  ;  £4,000  considered  as  paid  on  400 
shares.    Mortgages  and  charges:  Nil. 

United  River  Plate  Telephone  Co.,  Ltd.  (23,654).— Return 

dated  August  6tb,  1912.  Original  capital  £.500,000  in  £5  shares.  Present  capital 
£2,000,000  in  £3  shares  (-.130,000  ord.,  40,0lX)  pref.  and  1:40,100  unissued) ;  '230,000 
Old.  and  jO.i  00  pref.  taken  up ;  £3  per  share  called  up  on  214,f  00  ord.  and  40,000 
pief. ;  £1. '270,000 paid;  £eO,000  considered  as  paid  on  16,000  ord.  Mortgages 
and  charges  :  £.  OO.OjO. 

Tubes,  Ltd.  (in,22n.— Return  dated  July  2.5th,  1912  (filed  Sep- 
tember 20th).  Capital  £100,000  in  £1  shares;  all  shares  taken  up;  £8'2,859 
paid;  i'l"?, 141  considered  as  paid.    Mortgages  and  charges  :  £o9,500. 

United  Electric  Tramways  of  5!onte  Video,  Ltd.  (80,4SB).— 

Return  filed  July '23rd,  191-2.  Capiial  £1,000.000  in  £.i  shares  (100,000  pref.  and 
100,000  ord.) ;  90,000  i  ref.  and  811,000  oro.  tak  n  up;  £5  ptr  shale  called  up  on 
16,'221  pref.  and  1-2,800  ord.  ;  £14i,K'5  paid  ;  £704  895  cousiJeied  as  paid  on  7j,77J 
pref.  and  67,2.0  ord.    Morlgates  and  charges  :  £fltO,000. 

Buenos  Ayres  City  ai.d  Suburban  Tramways,  Ltd.  (114,031). 

—Agreement  tor  further  advances  and  holding  over  requirement  of  issue  of 
bonds,  dated  September  4th,  1912.  to  secure  not  more  than  £-20,0u0.  Property 
charged  :  The  company's  undertaking  and  property,  pre-ent  and  uture,  includ- 
ing uncalled  capital.  Holders:  Buenos  Ayres  Port  and  City  Tramways,  Ltd., 
2,  Broad  S  reel  Place,  E.C. 

Sonth  American  Cable  Co.,  Ltd.— Return  dated   Ang^nst  6th, 

1912.  Capital  £500.000  in  £10  sharei  ;  21,707  shares  taken  up ;  £147,070  paid  ; 
£100,000  considered  as  paid.    Moitgages  and  charges:  Nil. 

British  and  Continental  Electricity  Co.,  Ltd.  (.57,088).— 

Return  dated  September  13th,  1912.  Capital  £:0,OC0  in  £1  shares  (10,000  pref.) ; 
1,000  pref.  and  997  ord.  shares  taken  up  ;  £16,370  paid  on  790  pref.  and  847  ord. ; 
£3,600  considered  as  paid  on  210  pret.  and  160  ord.  Mortgages  and  chaiges : 
Nil. 

Pontelec  Welding'  Patents,  Ltd.- Issue  on  September  27th, 
1912,  of  £300  debentures,  pare  of  a  seiies  of  which  particulars  have  already  been 
filed. 

G.  H.  Cox  &  Co.,  Ltd.- Issue  on  September  10th  of  £1,000,  and 
on  September  llth,  19  2,  of  £500  debentuies,  parts  of  a  series  of  which 
particulars  have  already  beeu  filed. 

South  L<indon  Eleclric  Supply  Corporation,  Ltd.— I«sne  on 

July  1st  of  £10  000,  and  on  July  30th,  191  ■,  of  £60  debentures,  parts  6t  a  series  of 
whiLh  particulars  have  already  been  filed. 

North  Wales  Power  and  Traction  Co.,  Ltd.  (78  193).— Par- 
ticulars of  £7  000  "B"  .  elientures,  r-i-eited  January  :ii»t,  1  12.  filed  pur-usnt  to 
Section  ^3  (3)  of  the  CompAuies*  (Consolidation)  Act,  lliOS,  tbe  whoic  amount 
being  now  issued.  Property  charged:  The  cimpmy's  undei taking  and 
property,  present  and  future,  including  uncalled  capital,  subject  to  certain  )  rior 
charges  but  ranking  in  priority  to  second  mortgage  debentures.    No  trustees, 
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«Z"  Electric  Lamp  Manufacturing  Co.,  Ltd.  (9fi,594).— 

Memorandum  dated  September  20th,  1912,  endorsed  on  £20,000  debentures, 
increasing  rate  of  interest  from  6  per  cent,  to  8  per  cent. 

Creed,  Bille  &  Co.,  Ltd. — Two  dpbentures,  dated  October  3rd, 

1912,  to  secure  ^1,175  and  £2,350  respectively,  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holders:  W.  A.  Coulson,  158,  St.  Vincent  Street,  Glasgow,  and  F.  G.  Creed, 
2fifi,  Seiidnn  Road,  Croydon. 

Mann,  Egerton  &  Co.,  Ltd.— Debenture,  charged  on  company's 
undertaking  and  property,  present  and  future,  including  any  issued  or  uncalled 
capital  (but  not  unissued  capital,  or  calls  already  in  arrears),  dated  October  8rd, 
1012,  to  secure  all  moneys  due,  or  to  become  due,  from  the  company  to  Barclay 
and  Co.,  Ltd.,  54,  Lombard  Street,  E.G.,  not  exceeding  £10,000. 

Brush  Electrical  Engineering  Co.,  Ltd.— Issue  on  September 

2Sth,  1912,  of  £20,000  debentures,  part  of  a  scries  of  which  particular's  have 
already  been  filed. 

Hong  Kong  Tramway  Co.,  Ltd. — Amemoraudum  of  satisfaction, 

to  the  extent  of  £2,000,  on  September  8rd,  1919,  of  trust-deed  dated  July  Ist. 
1903,  securing  £195.000,  has  been  tiled. 

Edmiindson's  Electricity  Corporation,  Ltd.— Return  dated 

August  8th  (filed  September  Uth),  1912.  Capital  £800,000.  in  60,000  ordinary  and 
80,(i00  preference  shares  of  £5  each.  All  shares  taken  up.  £734,000  paid  on 
(i6,f>00  ordinary  and  80,000  pretcience.  £  6,000  considered  as  paid  on  111,200 
ordinary.    Moitj^ages  and  charges  ;  £472.000. 

Clarke,    Steavenson    &    Co.,    Ltd.    (;-)7..s'2i).— Return   dated 

September  6th.  1912.  Capital,  £3,0CO  in  £1  shares.  All  shares  taken  np.  £1 
per  share  called  up  on  1,400,  and  16s.  per  share  on  1,603.  £3,(500  paid.  Mortgages 
and  charges :  £300. 

<ieneral  Accessories  Co.,  Ltd.  (10J,464"). — Return  dated  August 

Mh.  1012.  Capital  £S.0OO  in  l.seo  6  per  cent,  pret.,  950  5  per  cent,  pref.,  and  600 
ord.  shares,  all  of  £1  each  ;  1.532  pref.  (class  of  pref.  not  stated)  and  600  ovd. 
shares  taken  up;  £632  paid;  £1.420  considered  as  paid.  .Mortgajes  and 
charges  ;  Nil, 

Blackburn,   Starling  &  Co.,   Ltd.   (fil,30?X     Return   dated 

August  1st  (filed  August  17th),  1912.  Capital  £12,1)00  in  £1  shares;  11,168  shares 
taken  up  ;  £7,268  paid  ;  £3.900  considered  as  paid.  Mortgages  on  freehold 
property  and  workshops  :  £4,600. 

Ackroyd  Si  Best,  Ltd.  (uJ.fiOO).— Return  dated  August  22nd, 
1919.  Capital  f '26.000  in  f  ,200  pref.  and  1,800  def.  shares  of  £6  each  ;'  all  shares 
taken  up;  £6  per  share  called  up  on  3,100  pref. ;  £l?i, 500  paid  ;  £9,500  considered 
as  paid  on  '00  pref.  and  1.800  def.  Mortgages  and  charges  ;  £55,850  sealed  debs.  ; 
£7.550  tloating  debs,  sealed  to  cover  overdraft  at  bank  and  guarantors. 

Halifax  and  Bermudas  Cable  Co.,  Ltd.  C2.-<,972).— Retnm 

dated  September  19th.  1912.  Capital  £50,000  in  £5  shares;  all  shares  taken  up  ; 
£50,000  considered  as  paid.    Mortgages  and  charges  :  Nil. 


ments  that  they  had  in  hand.  Experience  showed  them  that  their 
policy  of  employing  the  best  engineers  and  workmen  wag  sound,  for 
with  work  going  on  in  every  part  of  the  country,  it  was  essential 
that  managers,  foremen,  and  men,  should  all  be  equally  interested 
in  securing  the  good  name  of  the  firm.  Colonel  Holden,  late  R.A., 
F.R.S.,  M.I.E  E..  A:c.,  had  consented  to  give  the  firm  the  benefit  of 
his  long  experience  as  superintendent  of  tlie  Arsenal  in 
connection  with  certain  new  developments  which  the  company 
liad  in  hand.  The  chairman  proceeded  to  give  a  lengthy 
list  of  the  names  of  some  of  the  year's  rlle/iti'le.  The 
impetus  given  to  electric  lighting  by  the  introduction  of  the 
metal  lamp  still  continued,  for  not  only  were  they  enabled  to  bring 
electricity  within  the  means  of  many  who  could  not  formerly  have 
afforded  the  luxury,  but  it  had  also  decreased  the  bills  for  energy 
from  supply  stations  to  such  an  extent  that  it  was  now  actually 
cheaper  than  gas.  The  policy  of  conducting  their  wholesale 
business  as  an  entirely  separate  organisation  had  been  justified. 
The  turnover  had  considerably  increased,  and  a  still  further 
improvement  was  apparent  on  the  few  months  of  this  year's 
trading.  All  trade  orders  were  now  received  at  1,  Felix  Street, 
Westminster  Bridge  Road,  which  was  adjacent  to  their  stores,  and 
this  had  facilitateti  the  handling  of  goods  and  resulted  in  improved 
delivery.  The  business  of  the  Metallic-Filament  Lamp  Co.  trading 
in  Liverpool  had  been  acquired  during  the  year,  the  consideration 
for  goodwill  being  met  out  of  part  profits,  so  that  for  a  time  the 
benefit  of  this  business  would  not  be  apparent  in  the  balance- 
sheet,  but  the  results  so  far  had  fulfilled  expectations. 
Their  manufacturing  profits  had  increased  considerably,  and  the 
factory  was  at  present  busy.  The  use  of  electricity  as  a  means  of 
transmitting  power  was  rapidly  extending,  and  during  the  year 
they  had  done  work  of  this  class  for  the  Droylesden  Foundry  Co.. 
Ltd.,  T.  Littlewood  ,V:  Sons,  Ltd.,  Porritt  Bros.  &  Austin.  Deakins, 
Ltd.,  Black  ,)c  Brownlow,  and  others.  Trade  had  been  particularly 
brisk  in  the  Xorth,  and  the  Manchester  Vjranch  was  to  be  congratu- 
lated on  the  greatly  improved  results.  .Judging  by  the  numerous 
inquiries  received,  he  had  every  hope  that  if  the  present  wave  of 
good  trade  continued,  and  the  political  horizon  cleared,  their  pro- 
gress might  continue. 

The   report  was  adopted,  and  the  dividend  declaration  of  4i  per 
cent,  on  the  ordinary  shares  was  approved. 


CITY    NOTES. 


I  .vbridge  and  District  Electric  Sapply  Co.,  Ltd. 

The  directors  report  that  the  accounts  for  the  year  ended  December 
31st,  1911,  show  a  gross  profit  of  £4,355.  out  of  which  interest  on 
debenture  stock  absorbs  £3,2.s7,  leaving  tl.OGS,  plus  £751  brought 
forward,  making  £1, SIS  available.  Out  of  this  there  is  to  be  placed 
to  bad  debts  reserve  £255,  to  write  off  from  preliminary  expenses 
and  discount  on  debentures  £79M,  to  write  off  advance  to  wiring 
department  £7i'..  carrying  forward  H&S'k  The  troubles  through 
which  the  company  has  passed  during  the  preceding  two  years  can 
now  be  looked  upon  as  ended,  and  the  directors  have  every  con- 
fidence in  the  future  success  of  the  undertaking.  The  business  con- 
tinues to  >;row  in  a  satisfactory  manner,  and  applications  for 
lighting  and  power  are  coming  in  daily  at  prices  which  are  satis- 
factory, and  which  it  is  anticipated  will  produce  a  considerable 
addition  to  the  balance  at  the  credit  of  profit  and  loss  when  this 
year's  accounts  come  to  be  made  up.  The  total  output  for  1911  was 
sl5,995  units.  In  the  balance-sheet  several  items  still  remain  from 
the  old  accounts.  These  are  having  the  attention  of  the  directors. 
who  will  deal  with  them  in  due  course.  Since  the  end  of  last  year, 
the  directors  have  been  successful  in  placing  £1.5,OiiO  of  the  6  per 
rent,  cumulative  preference  share?,  and  they  are  negotiating  at  the 
present  moment  for  the  placing  of  the  remaining  £10,000,  which 
will  be  required  in  the  immediate  future  for  remunerative  exten- 
sions. It  is  the  intention  of  the  board  during  the  current  year  to 
commence  the  supply  of  electricity  in  the  Beaconsfield  area,  and  to 
duplicate  and  extend  the  existing  mains  and  network  in  Gerrard's 
Cross. 

At  the  twelfth  ordinary  general  meeting  held  on  Thursday  last 
week  at  Hamilton  House.  'Victoria  Embankment,  Mr.  Chas.  H. 
McECEN,  in  moving  the  adoption  of  the  above  report,  said  that  the 
gross  profit  for  the  year  under  review  had  amounted  to  £4,354, 
and  that  the  troubles  through  which  the  company  had  passed 
during  the  past  two  years  could  now  be  looked  upon  as  ended,  and 
the  directors  had  every  confidence  in  the  future  success  of  the 
undertaking. 

Me.  T.  Petersen  seconded  the  moSion,  and  the  report  was 
adopted. 


Dialie  &.  Gorham,  Ltd. 

At  the  annual  meeting  held  on  the  16th  inst.,  Mr.  B,  M.  Drake 
Cthe  chairman'),  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  p.  589),  said  that  the  profit  of  £9,021  for  the  year 
was  £1,537  better  than  for  1911,  which  showed  an  increase  of 
£1,427  on  1910.  They  were  adopting  a  conservative  policy  in 
proposing  to  keep  the  dividend  the  same  aa  last  year,  for  their  avail- 
able working  capital  was  none  too  large  for  th«  important  develop- 


Aucliland  Electric  Trannva;^s  Co..  Ltd. 

The  annual  meeting  was  held  on  Monday  at  the  Electrical  Federa- 
tion Offices.  Kingsway,  W.C,  Mr.  C.  G.  Tegetmeier  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electuic.\l  Review,  page  ii30l.  once  again  congratulated  the 
shareholders  upon  the  results  of  a  successful  year's  working.  The 
progressive  expansion  in  their  business  which  they  had  experienced 
in  every  successive  year  of  the  company's  operations  since  they 
started  electrical  running  in  1902  had  been  continued  during  the 
past  year,  and  although  there  was  no  increase  in  the  route-mileage 
worked,  the  traffic  receipts  showed  an  increase  of  £18,975,  and 
amounted  to  £229,142,  which  was  nearly  £10.000  per  route-mile  of 
line.  The  number  of  passengers  increased  from  33  millions  to 
36  milliono.  The  population  of  Auckland  served  by  the  tramways 
was  about  100.000.  so  they  cnrrifd  that  population  360  times  in  the 
course  of  the  year  ;  in  other  words,  they  carried  daily  an  average 
number  of  passengers  equal  lo  the  whole  of  the  population,  and,  of 
course,  on  many  days  they  carried  a  number  very  largely  in  excess. 
The  working  expenses  showed  a  considerable  increase,  the  larger 
portion  of  which  was  in  the  item  of  power  and  running  expenses, 
which  amounted  to  £85.607.  or  £12,509  more  than  in  the 
previous  year.  A  considerable  portion  of  this  increase  was 
the  natural  result  of  the  largely  increased  oar-mileage,  and 
another  portion  was  due  to  the  large  increase  in  wages  to 
the  men.  The  expenditure  on  repairs  and  maintenance — £34,187 — 
was  £6,1140  less  than  in  the  previous  year,  but,  in  addition,  they 
spent  upon  tlie  important  item  of  renewals  £7,570,  which  was 
charged  to  the  renewals  and  depreciation  account.  The  expenditure 
upon  renewals,  more  particularly  upon  renewals  and  reconstruction 
of  the  permanent  way,  was  likely  to  be  an  increasing  amount  for 
some  years  to  come,  and  during  the  next  few  yeara  they  would 
probably  make  very  considerable  inroads  upon  the  renewals  and 
depreciation  fund.  The  necessity  of  making  provision  for  expendi- 
ture of  this  nature  could  not  be  ([uestioned.  Out  of  last  year's 
revenue  they  had  set  aside  £20,00o  to  the  renewals  account,  which 
was  the  same  amount  .as  in  the  previous  year.  The  account  would 
then  amount  to  £71,007,  or  a  net  increase  of  £12,42'.'  during  the 
year,  and  they  believed  they  were  providing  adequately  for  the 
future  in  that  respect.  Debenture  and  other  interests  had  absorbed 
£17.321,  and  the  rental  and  percentage  of  profits  payable  to  the 
Auckland  City  Council  required  £5,258.  Since  the  last  meeting  he 
had  paid  a  visit  to  Auckland,  and  had  had  the  advantage  of  dis- 
cussing with  the  local  directors  and  the  management  many 
matters  of  importance  in  connection  with  the  company's  business. 
It  was  three  years  since  he  had  been  in  Auckland  previously, 
and  he  was  much  struck  with  the  developments  that  had  taken 
place,  and  the  progress  that  had  been  made  in  the  interval.  The 
most  noticeable  feature  was  the  growth  of  the  suburban  districts, 
which,  owing  to  rapid  and  efficient  tramway  communication,  were 
becoming  more  and  more  the  residential  area  of  the  city.  The 
crush  of  people  and  tramcars  at  their  city  terminus  at  five  o'clock, 
and  for  some  time  after,  every  day,  compared  in  intensity  with  the 
most  crowded  centres  of  London,  and  in  Auckland,  as  well  as  in 
London,  the  difficult  question  of  providing  tramway  facilities  for 
large  bodies  of  people  wanting  to  leave  the  same  spot  at  the  same 
time  had  to  be  dealt  with.  The  matter  had  the  most  serious  con- 
sideration of  the  management,  and  also  of   the  Aaokland  City 
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Couucil,  wluise  co-upcratioii  they  most  gladly  welcoihed.  In  every 
directiou  Auckland  had  made  o.^ufptioiial  progress  durinR  recent 
years,  and  the  present  evidences  of  prosperity  were  very  marked. 
The  expeniiiture  of  a  community  upon  tramway  travelling  miprht 
be  rut;urded  as  a  fairly  reliable  barometer  as  to  its  prosperity,  and 
if  they  adopted  that  test  they  mitrht  be  well  satihtied  to  note  that 
their  tratlic  receipts  equalled  considerably  over  £'2  per  head  of  the 
whole  population  per  annum,  as  compared  with  the  10s.  per 
head,  which  would  be  rejfarded  as  a  fairly  satisfactory 
fi(fure  in  a  prosperous  community  in  this  country.  lie  saw 
no  reason  to  doubt  that  this  protrregs  would  be  continued  in  the 
future.  The  one  thing  needed,  and  that  might  be  Ba'd  of  New  Zea- 
land frener.iUy,  was  a  more  rapid  increase  in  the  population. 
An  important  matter  that  came  up  for  settlement  durini;  his 
visit  to  Auckland  was  the  revision  of  the  terras  and  conditions 
of  employment  in  the  company's  service  ;  a  matter 
which  had  been  discussed  by  the  board  before  he  left 
this  country.  The  labour  legislation  of  New  Zealand 
provided  machinery  by  means  of  a  Conciliation  and  Arbitra- 
tion Aijt  for  dealing  with  industrial  disputes  and  for  settling 
the  relations  between  employer  and  employed,  but  it  had  this 
somewhat  extraordinary  feature — that  it  permitted  any  industrial 
union  by  cancelling  its  registration  under  the  Act  to  free  itself  from 
its  operations  and  from  the  jurisdiction  of  the  Arbitration  Court. 
The  Auckland  Tramways  Industrial  T'nion  adopted  that  course, 
and  previous  to  his  arrival  in  the  city  had  formulated  rather 
extravagant  demands  for  increased  wages  and  improved  conditions 
of  service,  and  the  question  had  to  be  settled  between  the  company 
and  the  Union  direct.  The  company  had  always  been  desiMus  cif 
meeting  its  employes  in  a  fair  and  equitable  manner,  and  they  were 
prepared  to  go  to  the  fullest  extent,  which  they  considered  reasonable 
and  practicable.  At  one  tin\e  a  strike  seemed  imminent,  but  he 
was  glad  to  say  that  after  many  conversations  and  discussions 
their  proposals  were  accepted  and  an  agreement  was  arrived  at 
which  represented  a  very  material  increase  in  the  scale  of  wage.", 
besides  providing  concessions  in  other  directions.  The  agreement 
involved  an  increase  in  their  wages  bill  of  not  less  than  £I2,00o 
a  year,  which  wa.s,  he  thought,  a  very  liberal  sharing  with  labour 
of  the  profits  of  the  company.  It  came  into  force  at  the  beginning 
of  the  year,  so  that  the  present  accounts  only  showed  the  effect 
of  the  increased  expenses  for  six  months.  I'nder  the  new  scale 
their  motor  men.  after  three  years'  service,  got  Is.  2Jd.  per  hour, 
and  conductors  Is.  Id.  per  hour,  which  was  probably  double  what 
men  in  similar  positions  received  in  this  country.  All  time  worked 
over  81  hours  in  any  one  day  was  paid  for  at  time  and  a  half 
rates,  and  they  guaranteed  all  traffic  men  a  minimum  of  eight 
hours  wage  per  day.  They  were  able  to  pay  those  high  wages, 
because  of  the  high  scale  that  prevailed  in  all  industries  in  New 
Zealand,  and  the  correspondingly  high  purchasing  powers  of  the 
people  gave  them  their  high  traffic  receipts.  During  his  two 
months'  stay  in  Auckland,  he  had  opportunities  of  meeting  the 
Mayor  and  members  of  the  City  Council  and  other  local  bodies,  and 
he  was  glad  to  say  that  their  relations  with  them  continned 
cordial  and  harmonious.  The  history  of  the  company  bad  been  one 
of  continuous  expansion  and  continuous  capital  expenditure.  Ten 
years  ago  they  started  with  4:i  cars  and  liOO  kw.  of  plant,  which  at 
that  time  was  considered  an  extravagant  scale  for  remunerative 
employment,  with  the  result  that  the  promoters  of  the  company 
were  left  to  carry  the  whole  of  the  financial  burden  of  the  under- 
taking. In  successive  years  as  requirements  had  increased,  large 
sums  had  been  spent  in  providing  increased  facilities,  and  to-day 
they  had  lUii  cars  and  generating  plant  of  l,900-Kw.  capacity. 
Their  capital  expenditure  last  year  amounted  to  £.S5,3.")1,  of  which 
£38.000  was  spent  on  cars,  £21,000  upon  power  station  plant  and 
machinery,  £7,(i0u  upon  developments  of  the  permanent  way. 
£12,000  upon  a  new  car-shed,  and  the  remainder  upon  various 
capital  purposes.  They  had  also  spent  £5.."iG7  on  the  purchase  of 
the  freehold  of  their  power  station  site,  which  under  their  lease 
they  had  the  option  of  buying  at  a  price  which  w.is  very  much  l(ss 
than  its  present  market  value.  Their  stores  and  materials 
on  hand  were  £11,000  more  than  on  June  30th,  1911, 
their  sundry  debtors  were  £7,.")00  more,  and  cash  was 
£l(j,00u  more.  To  provide  the  necessary  funds  for  that 
expenditure,  they  issued  during  the  year  £oo,tiOO  of  preference 
shares,  and  £50,000  of  debenture-stock,  and  for  some  timepast  they 
had  been  using  their  reserve  funds  for  the  purpose  of  capital  out- 
lay, instead  of  issuing  fresh  capital.  The  capital  outlay  of  the 
company  was  very  largely  in  excess  of  the  share  and  debenture 
capital.  They  had  considerable  further  capital  expenditure  in  view, 
and  to  meet  the  needs  of  developing  suburbs,  they  had  agreed  to 
construct  several  short  extensions,  and  were  increasing  their 
rolling  stock  by  2.5  more  cars,  all  of  which  they  hoped  to  have 
available  before  this  time  next  year.  That  would  make  a  total  of 
161  cars,  or  an  addition  of  01  cars,  costing  about  £70,000  in  two 
years.  That  large  increase  necessitated  the  provision  of  still 
further  car-shed  accommodation,  and  also  an  extension  of  their  car 
repair  works  and  equipment,  and  altogether  a  good  deal  of 
expenditure  would  have  to  be  incurred.  They  proposed  to  make 
an  issue  of  £50,000  in  preference  shares,  and  although  their 
preference  shares  at  the  present  time  were  at  a  considerable 
premium,  they  proposed  to  give  shareholders  the  full  benefit  of  the 
shares,  and  to  adopt  the  same  course  as  on  the  last  occasion  by 
offering  the  new  shares  pru  rata,  to  existing  ordinary  and 
preference  shareholders  at  par.  The  issue  of  those  shares  would 
enable  them  to  issue  another  £100,000  of  debenture  stock  when  the 
need  arose,  which  would  place  them  in  a  very  strong  position  with 
regard  to  further  capital  requirements.  In  conclusion,  the  chair- 
man said  that  the  company  was  well  served  on  the  spot  by  an 
excellent  staff,  and  he  saw  every  reason  to]  anticipate  continued 
prosperity 


Mk.  C.  Uhikreff  Hilton  tieconded  the  motion. 

Mb.  Leo  Mykum,  aa  one  who  had  recently  returned  from  Auck- 
land, endorsed  the  remarks  of  the  chairman  aa  to  the  present 
prosperity  and  future  possibilities  of  the  city,  and  expressed  hi» 
confident  opinion  in  the  future  of  the  company  under  its  present 
able  management  both  in  London  and  New  Zealand. 

The  Chairman,  in  reply  to  a  shareholder,  said  that  the  agree- 
ment with  the  men's  union  was  for  one  year,  and  it  was  to  remain 
in  force  thereafter  until  one  side  or  the  other  gave  notice  to 
terminate  it. 

The  report  was  adopted. 

Subsequently,  at  an  extraordinary  meeting,  a  resolution  was 
unanimously  passed  increasing  the  capital  from  £450,000  to  £o00,0iX) 
by  the  <:reationof  50,0u0  new  preference  shares  of  £1  each,  ranking, 
//(;/■,  //,/A.7/   with  the  existing  preference  shares. 


Ottawa  Elfttric  Co. — Tbis  company  lias  resolved  to 
increase  its  capital  from  ?2.000,000  to  85.000,000.  Large  extensions 
and  improvements  are  contemplated.  The  president  of  the  com- 
pany is  .Mr.  Thomas  Ahearn,  Ottawa. 

Continental. — Bi:i.<;if.M. — La  Socicti'-  de  la  Manufacture 
de  Cables,  Accumulatcurs  et  Appareils  Electriques,  of  Seneffe,  is 
declaring  a  dividend  of^3  per  cent,  for  the  last  financial  year. 

Kaiiiinistiqiiia  Power  Co. — The  directors  announce  a 
dividend  at  the  rate  of  I  per  cent,  per  annum,  for  the  quarter 
ending  October  Hist. 

Nontrfal     Liirlit,    Heat    and     Power    Co.  —  The 

directors  have  declared  a  dividend  of  2i  per  cent,  on  the  paid-up 
capital  stock,  l)eing  at  the  rate  of  U  per  cent,  per  annum,  for  the 
quarter  ended  October  31st. 

Cl.yde    Galley   Electrical    Power    Co.— Mr.   F.    ('. 

Gardiner,  who  presided  at  the  half-yearly  meeting  of  this  company 
in  Glasgow,  moved  the  adoption  of  the  report,  and  said  that  the 
adverse  effect  of  the  coal  strike  on  the  company's  output  and 
revenue  had  not  been  so  great  as  might  have  been  expected,  that 
the  company  continued  to  show  substantial  progress,  and  that  there 
was  a  steady  demand  un  the  part  of  manufacturers  of  all  classes 
for  the  company's  supply.  The  contracts  for  supply  showed  an 
increase  of  1,0(10  HP.  during  the  half-year.  The  prov.  order 
authorising  the  company  to  issue  cumulative  preference  shares  and 
for  other  purposes  had  been  passed,  and  the  confirming  Act  has 
received  the  Royal  Assent.  The  report  and  Eiccounts  were  adopted. 
Resolutions  were  passed  authorising  an  issue  <>f  preference  shares 
and  the  creation  of  a  special  reserve  fund. 


STOCKS    AND    SHARES. 


Tneaday  Eveiiliig. 

Or  the  panicky  feeling  which  demoralised  markets  about  ten  days 
ago  thf  re  has  been  no  recurrence,  but  it  cannot  be  said  that  the 
Stock  Exchange  is  at  all  happy.  The  aftermath  of  the  slump  is  to 
be  seen  in  severe  liquidation,  though  of  a  quiet  kind,  and  con- 
fidence continues  very  coy  about  returning  to  the  Stock  Exchange 
markets.  The  chief  seat  of  the  uneasiness  is  in  Paris,  while 
some  of  the  Belgian  operators  are  known  to  have  been  speculating 
beyond  their  means.  The  only  effect,  however,  upon  the  markets 
with  which  we  are  concerned  is  to  bring  about  a  little  depression 
in  the  prices  of  Latin-Canadian  issues,  to  which  the  state  of  affairs 
in  Mexico  adds  emphasis. 

The  principal  feature  in  the  Home  Railway  markets,  so  far  as  the 
price  movements  are  concerned,  is  a  jump  of  12s.  6d.  in  Great 
Northern  and  City  Railway  Preferred  Ordinary,  the  shares  to  which 
reference  has  been  made  here  a  good  many  times  as  worth  the 
attention  of  the  long-sighted  capitalist  prepared  to  fake  up  his 
interest  and  wait  for  developments  in  the  future.  Rumour  is  busy 
with  the  idea  that  the  Great  Xoithein  and  City  ^juay  be  linked  up 
with  the  other  tubes,  while  it  is  also  said  that  the  Great  Northern 
Railway  is  at  last  going  to  endeavour  to  get  control.  This  latter 
was  the  basis  upon  which  many  of  the  original  subscribers  founded 
their  applications  for  shares,  but  it  was  destined  to  be  rudely  upset 
almost  from  the  start.  Its  revival  may  be  due  in  some  measure  to 
the  expectation — or  hope — that  the  Midland  intends  to  obtain  a 
controlling  interest  in  the  City  and  South  London,  though  this 
particular  anticipation  is  a  little  damp? d  this  week  by  a  fall  of  2  in 
the  price  of  City  and  South  London  Ordinary  stock. 

On  the  other  hand.  Central  London  Ordinary  and  Deferred  have  each 
regained  a  small  part  of  their  last  week's  falls,  though  the  Preferred 
at  84  is  a  point  down.  It  is  worth  remembering,  in  connection  with 
Home  Railways,  that  the  second  half-year  is  that  in  which  the 
"  fat  "  dividends  are  paid  upon  most  of  the  stocks.  Central  London 
Deferred,  for  example,  carries  the  full  year's  distribution  in  its  price 
up  to  the  end  of  the  twelvemonth.  Metropolitans,  after  touching 
56,  came  back  to  54,  and  Districts  roEe  to  nearly  40  before  they 
reverted  to  38t. 

London  TJnited  Tramways  Preference  shares  recovered  the  10a. 
which  they  shed  last  week,  but  there  is  no  particular  change  in 
Metropolitan  Electric  Tramways  issues.  British  Electric  Traction 
5  per  cent.  Debenture  stock  fell  away  SJ,  and  the  6  per  cent.  Pre- 
ferred is  \  down  at  12i, 
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lu  the  English  Electric  Lighting  market  the  changes  are  fairly 
well  distributed  between  risee  and  falls.  While  there  are  advances 
in  Brompton  Preference,  Charing  Cross  Preference,  and  St.  James  a 
Ordinary,  there  are  small  falls  in  Bournemouth  and  Poole  Ordinary 
and  Second  Preference,  County  of  London  Ordinary,  and  West- 
minster Preference.  A  rise  of  £  1  in  City  of  London  Ordinary 
restores  the  quotation  to  its  level  of  last  week,  and  there  has  been 
a  disposition  to  buy  the  shares  speculatively  again.  The  market,  as 
a  whole,  is  very  quiet,  and  the  recent  little  buying  movement  has 
been  somewhat  checked  by  the  consideration  that  the  final  divi- 
dends for  the  year  are  certainly  not  likely  to  be  improved  by  the 
incidence  of  the  Insurance  Act,  and  the  increased  cost  of  fuel,  itc, 
due  to  the  labour  troubles  this  year. 

Mexico  has  the  ever-present  thorn  of  revolution  to  trouble  the 
country's  securities  once  more  this  week.  The  rebels  have 
certainly  done  their  work  well  up  to  now,  and  few  people  on  this 
side  will  be  astonished  if  they  succeed  in  planting  General  Felix 
Diaz  in  the  Presidency  and  turning  out  the  present  occupant  of  the 
office.  President  Madero.  If  this  can  be  accomplished  without 
much  bloodshed,  the  general  Stock  Exchange  opinion  seems  to  be 
that  it  will  be  a  step  in  the  direction  of  something  like  a  real 
settlement  of  Mexican  affairs  upon  a  more  permanent  basis  than 
has  been  enjoyed  for  the  last  half  decade  or  so. 

Mexican  Light  and  Power,  after  its  6  points  fall,  is  another  li 
down,  and  Mexican  Electric  Lighting  bonds  and  Vera  Cruz  bonds 
are  lower  by  a  point  each.  Mexican  Tramway  Common  shares 
shed  2  J,  and  the  ."i  per  cent,  bonds  lost  1.  There  is  no  movement  in 
Monterey  Debentures.  Montreal  Light,  Heat  and  Power  recovered 
halt  of  its  12  points  fall,  and  Shawinigan  Water  rallied  to  the 
extent  of  3,  while  Canadian  General  Electrics  are  1  to  the  good. 
Calcutta  Electric  Supply  Ordinary  are  i  down  ;  the  interim  divi- 
dend at  the  rate  of  7  per  cent,  per  annum  has  just  be;n  aunuunced. 
Calcutta  Trams  are  alsi  easier,  falling  i  to  lij.  Rio  Trams 
have  regained  9,  and  Sao  Paulo  Trams  7,  of  their  previous 
big  falls,  and  the  First  Mortgage  Bonds  rallied  J.  Anglo- 
Argentine  4  per  cent.  Debentures  eased  off  }.  The  amount 
which  the  underwriters  of  the  recent  new  5  per  cent.  Deben- 
ture issue  had  to  take  up  came  to  about  80  per  cent.  The 
company's  first  Preference  shares,  however,  recovered  ^.  British 
Columbia  Electric  stocks  are  firmer.  Part  of  the  many  falls  last 
week  were  due,  of  course,  to  the  expectation — or  to  the  anticipa- 
tion, rather— of  sellers  coming  along  to  realise  investments  in 
order  to  raise  money  required  to  pay  differences  :  but  not  much  real 
stock  came  out,  and  upon  the  appearance  of  bargain-hunters, 
quotations  were  quickly  readjusted  to  a  level  approaching  that 
which  prevailed  before  the  slump. 

The  Telegraph  market  has  been  undergoing  violent  excite- 
ment in  connection  with  Marconis.  After  falling  to  4J,  the  price 
jumped  to  5 J  with  scarcely  a  break,  reverting  later  on  to  Sjg, 
leaving  a  rise  of  {^  on  the  week.  The  Preference  moved  in  sym- 
pathy. All  the  friends  of  the  celebrated  inventor  are  thankful 
that  he  has  escaped  from  his  motor  accident  with  the  loss  of  one 
eye  only,  much  as  they  have  regretted  that  there  should  have  been 
this  result.  At  first,  it  was  greatly  feared  that  Mr.  Marconi  might 
lose  his  sight  altogether.  The  somewhat  grim  jest  in  the  Stock 
Exchange  is  that  the  name  of  the  great  scientist  ought  now  to 
be  spelt  without  the  final  letter,  having  regard  to  the  result  of  his 
operation. 

National  Telephone  Deferred  is  again  a  point  lower,  and  West 
India  and  Panama  Telegraphs  rallied  i'^.  tp  lose  it  later.  Move- 
ments in  all  speculative  stocks  and  shares  are  extremely  erratic, 
and,  as  the  Stock  Exchange  says,  markets  cannot  be  trusted  very 
far,  in  view  of  the  unsettled  conditions  of  financial  affairs,  more 
especially  on  the  Continental  Bourses.  Indo-European  Telegraphs  rose 
J,  but  Great  Northerns  have  not  yet  recovered  from  their  weakness. 
Direct  United  States  eased  off  to  7J  ;  the  Anglo  American  group  as 
a  whole  is  a  little  lower.  Amazon  Telegraphs  are  J  up,  while 
Globes  moved  down  to  1 1  middle. 

There  are  several  changes  of  consequence  amongst  Manufacturing 
shares.  Edison  &  Swan  partly-paid  shares  have  been  marked 
down  Y5 — shares  changed  hands  at  Js.  .3d.  the  other  day — and  the 
fully-paid  were  put  down  }.  These  falls  may  possibly  be  the  out- 
come of  the  suggestion  to  reorganise  the  capital,  of  which  mention 
was  made  here  la^t  week.  Brush  4i  per  cent.  Debenture  dropped  3, 
from  which  it  might  appear  that  the  attempt  to  place  the  new 
6  per  cent,  participating  De.benture,  by  the  process  of  alldtment, 
were  not  a  great^success  so  far.  Castuer-Kellners  and  Dick,  Kerra 
are  both  jV  better,  while  India-Hubber  shares  have  begun  to  go 
back  again.  Babcock  &  Wilcox  lodt  their  previous  improvement, 
though  British  Aluminium  Debenture  continues  to  creep  up.  The 
Eubber  Share  Market  is  dull  and  depressed,  the  dwindling  in  the 
price  of  the  raw  stuff  causing  a  certain  amount  of  exasperation  to 
rubber  shareholders  whose  guides  and  counsellors  had  been 
promising  them  that  the  day  of  improvement  in  the  produce  was 
near  at  hand. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Metallic  Seamless  Tube  Co.,  Ltd.— According  to  the 

Financier,  the  report  states  that  the  net  profits  for  the  past  year 
were  £3,.580,  plus  £5,034  brought  forward.  A  dividend  of  10  per 
cent,  is  proposed,  adding  £5,000  to  the  reserve,  and  carrying 
forward  £1,740. 

Calcutta  Electric    Supply   Torporation.    l-td.— The 

directors  have  declared  an  interim  dividend,  at  the  rate  of  7  per 
cent,  per  annum,  on  the  ordinary  shares  for  the  six  months  ended 
June  30th  last,  payable  on  November  15th. 


Wednesday,  October  23rd. 


CHEMICALS.  &c. 


a  Acid,  Uydrochlorio          . .        . .  per  cwt. 

a     „     Nitric „ 

a     „     Oxalic            per  lb. 

a     „      Sulphnrio per  cwt. 

a  Ammoniac  Sal        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder „ 

a  Bisulphide  of  Carbon „ 

a  Boras „ 

a  Copper  Sulphate „ 

a  Lead,  Nitrate          „ 

a      „      White  Sugar         . .        . .  „ 

a       „      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)           . .  per  ton 

a        „       Chlorate per  lb. 

a        ,.       Perchlorate         . .         . .  „ 

a  Potassium,  Cyanide  (98/100  %) . .  „ 
(for  mining  purposes  only) 

a  Shellac          per  cwt. 

a  Sulphate  of  Magnesia      . .         . .  per  ton 

a  Sulphur,  Sublimed  Flowers      . .  „ 

a        „         Recovered         . .         . .  „ 

a        „         Lump „ 

a  Soda,  Caustic  (white  70/72  %)    . . 

a      „     Chlorate        per  lb. 

a      „     Crystals        per  ton 

a  Sodium  Bichromate,  casks        . .  per  lb. 


METALS,  &.C. 

b  Aluminium  Ingots,  in  ton  lots  , .  per  ton 

b           „           Wire,  in  ton  lots    . .  „ 

b           „           Sheet,  in  ton  lots   . .  „ 

p  Babbitt's  metal  ingots     . .         . .  „ 

c  Brass  (rolled  metal  2"  to  12*  basis)  per  lb. 

c      „     Tube  (brazed)         . .        . .  „ 

(solid  drawn)           . .  „ 


c      „     Wire,  bas 
c  Copper  Tubes  (brazed)     . . 
c        „  „      (solid  drawn) 

g       „      Bars  (best  selected) 

g       „      Sheet  

g       „       Rod 

d       „      (Eleotrolytdc)  Bars 
d       „  „  Sheets 

d       „  ,.  Rods 

d       „  „  H.C.  Wire 

/  Ebonite  Rod  

/       „        Sheet         

a  German  Silver  Wire 

t  Gutta-percha,  fine 

h  India-rubber,  Para  fine  . . 

/  Iron  Pig  (Cleveland  warrants)  . . 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

^  Lead,  English  Pig 

/n  Manganin  Wire  No.  28  ., 

g  Mercury        

e-  Mica  (in  original  cases)  small  . . 
e     „  „  „      medium 

e      „  „  „       large    . . 

p  Phosphor  Bronze,  plain  castings 
p         „  „    rolled  bars  &  rods 

p         ,,  „  rolled  strip  d  sheet 

o  Platinum 

c/Bilicium  Bronze  Wire 
Steel,  Magnet,  in  bars 
g  Tin,  Block  (EngUsh) 
a    „     Wire,  Nos.  1  to  16 
p  White  Anti-friction  Metals 
k  Zinc,  Bh't  (Vieille  Montagne  bnd.) 


per  lb. 
per  bot, 
per  lb. 


per  oz. 
per  lb. 
per  ton 

per  lb. 
per  ton 


2id. 

e/6 
42/- 
£29  10 
£6  10 

£18 

£16  10 

£26 

£26  10 

£'26  10 

£:« 

2/6 

8M. 
£22  10 

Sid. 

4id. 

7id. 

70/- 
£4  10 
£6  10 
£6  10 

£6  6 
£10  6 

m- 

£8  6 


£86 
£112 
£120 
£88  to  £146 
9j,d. 
II  «d. 
Sid. 
%i. 
1/OJd. 
IIM. 
£91 
£91 
£91 
£82 
£99 
£87 
lOrid. 

6/a 

4/9 
1/10 

4/6'i 

66/-J 

£14 

£19  12  6 


Jd.  dec. 
Jd.  dec. 

id.  dec. 
^d.  dec. 
£4  dec, 
£4  dec. 
£4  dec, 
10s.  dec, 
£1 10s.  dec. 
£2  dec. 
igi.  inc. 


6d.  to  Be. 

8/6  to  6/- 

7/6  to  U/- 

lld. 
l/Oi 

I/? 
186/- 

lljd. 

id.  inc. 

£66 

£231  to  £233 

inc. 

2/7 

£46  to  £160 

£81 12  6 

Quotations  sappUed  by— 

a  O.  Boor  &  Co, 

/  Boiling  &  Lowe. 

b  The  British  Aluminium  Co.,  Ltd, 

k  Morris  Ashby,  Ltd. 

c  Thos.  Bolton  &  Sons,  Lid, 

/  Richard  Johnson  &  NepheWi  Ltd, 

d  Frederick  Smith  &  Co. 

m  W,  T.  Glover  4  Co.,  Ltd, 

e  P.  Wiggins  4  Bono. 

a  P.  Onniston  &  Sons 

f  India-Rubber,  Gucta-Peroba   and 

o  Johnson,  Matthey  t  Co.,  LM- 

Telegraph  Works  Co.,  Ltd, 

P 

g  James  &  Bhakepeare, 
b  EdRUd  Till  &  Oo. 

rW,  r,  Dennli  ft  Oo. 

Ferranti,  Ltd. — The  annual  meeting  of  this  company 
was  held  yesterday,  Thursday.     Our  report  will  appear  next  week. 

Monte  Video  Telephone  Co,.  Ltd.— Our  report  of  this 
company's  meeting,  which  was  held  on  Wednesday,  will  appear 
next  week. 

West  India  and  Panama  Telejrraph  re,  Ltd. — Tlie 

directors  announce  a  dividend  of  Is.  6d.  per  share  on  the  ordinary 
shares. 

Cuba  Submarine  Telegraph  Co.,  Ltd.— The  directors 

have  declared  a  dividend  at  the  rate  of  6  per  cent,  per  annum  for 
the  half-year  ended  at  June  last. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENflLISH    ELECTRICITY    SUPPLY   AND   POWER   COMPANIES. 


Bonmemontb  A  Poole,  Ord,     .. 

Do.    4J  %  Prof 

Do.     Beoond  6  %  Prof. 

Do.    44  %  Deb.  Btook  . . 
Brompton  i  Kenelngton,  Ord... 

Do.    7  %  Oum.  Pref 

Central  Eleotrio  Supply,  4  %l 

Gu»r.  Deb.  1 

Cbaring  Crose,  Wont  End  A  City 

Do,    4*  <*,  Oum.  Pref 

Do.     "^Clty     Undertaking "  1 
4i  %  Cum.  Pref. ; 

Do.         Do.  4  %D8b 

Chelsea,  Ord 

Do.    4J%Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    H  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.     4*%  Deb 

Do     4}  %  Second  Deb. 
Edmundson'R,  Ord.         ..        ,, 

Do.    6%  Cum.  Pref 

Do.    4i  %  First  Mort.  Dsb.  .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    41%  First  Deb 

BoTe 


•i 


Closing 
Quota  tfonx 
Oct.  S2nd. 


4-     H 

84  —  96 
4i—    6 

98  —101 
16  —  18 
13*-  14 

1I8"-1M 

99  —109 
II}-    UJ 

ui—  Hi 

106  —108 
too  —108 

8-  8* 
84—87 

n-ii 

93  -  9S 
71-    7Jxd 


4  13 

6  14 
4  10 


6  17  1 

4  17  7 

4  14  9 

5  14  3 


Kent  Elec.  Power,  4i  %  Deb.  .. 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  Piral  Mort.  Deb,    .. 
Metropolitan         

Do.    4*%  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb. . . 

Do.    8}%  Mort.  Deb 

Midland   Electric  Corporation ) 

4i  %  First  Mort.  Deb.  / 

Nawoastle-on-Tyne  C  %  Pref.,  I 

Non-Cum.  J 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.)  / 

Hotting    Hill,   6  %  Non-Cum.  I 

Prof.; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8*%  Deb 

Smltbaeld  Markets,  Ord, 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Slock  . . 
Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb. . . 
Westminster.  Ord,  ..        ,, 

Do,    ii%  Cam.  Pref 


DlTldende 

lor 

1911 

1912. 

9 

HI 

4 

4 

n 

H 

B 

« 

4 

4 

4 

4t 

Bj 

6 

6 

S 

6 

6 

6 

1\ 

6f 

10 

lot 

7 

7 

m 

B4 

3 

(> 

6 

s 

7 

7 

^ 

Vi 

Nil 

9 

<* 

44 

10 

9t 

4 

H 

Cloalng 
Quota  tton« 
Oct.  a2nd. 


7i—  8 
90  —  98 

78  —  82 

90  —  98 

99  —109 
86  —  88 
974-  994 

H-  *l 

984 -1014  xd 


6-64 
9-10 
6J-    7i 

E6  —  es 

98  —101 
U-  U 
96  —  99 

i-    i 

M—    84 


-J 


8  19    7 
4  10    6 


6  14  a 

4  19  0 

6  13  0 

4  11  0 


COLONIAL    AND   FOREIGN    ELECTRICITY   SUPPLY   AND    POWER. 


Adelaide,  6  %  Prel.      '  .. 
Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
CanadlanGen.El.com. 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P,  of  Cochabamba,  \ 

6  %  Bonds  I 

Elee,  Supply  Victoria,  6  %  Ist  I 

Mort.  Deb. ) 

Elec,  Dot.  Ontario,  6   %    Ist  I 

Mort.  Bonds ) 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Eaminlstiquia  Power,S%  Q.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    6  %  1st  Mort.  Qold  Bds, 


6 

6 

A 

5 

8t 

6 

0 

R 

100 

6 

6 

»100 

7 

7 

«100 

1 

7 

R 

7 

100 

5 

6 

100 

6 

6 

100 

6 

6 

«500 

6 

S 

10,. 

Nil 

1 

6 

6 

tsoo 

6 

6 

6 

Nil 

100 

e 

6 

.. 

6 

6 

»10O 

4 

4( 

$100 

7 

7 

6 

6 

7-71 

-> 

E    4    4 

sue 

4»  -    6A 
S3  -  95* 

4  16    6 

5    4    9 

116  -120 

+  1 

5  16    8 

118  -133 

6  14    9 

J-     1 

8    0    0 

94-  97 

6    8    1 

93  —  94 

6    7    8 

63  — £6 

5  16    8 

954-  974 

.. 

5    2    7, 

104  — 106 

Nil 

8  14    6 

4  14    4 

14-     3 

103  -106 

4  16    8 

S6  —  88 

—1 

5  13    8 

ea  —  s'i  xd 

-M 

4  11    0 

103  -lf6  xd 

6  13    1 

984-  954 

-4 

6    4    9 

Monterey  Rly.  Light  .i  Power,  { 

6  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  | 

6  %  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.     .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  I 

1st  Mort.  Deb. ) 

Shawimgan  Water,  Capital 

Do.    5%  Con.  1st  Mort.  Bonds 

Do.    4*  %  Per.  Deb 

Toronto  Power,  4*  %  Deb. 
Vera  Crux  Lt.,  P.  and  T.,  6  %  I 
1st  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref. 
West  Kooteoay  Power  and  Lt.,  I 
1st  Mort.  6  %  Gold  ( 


1    100 

6 

G 

;  tlOO 

B 

9t 

*600 

5 

5a 

Stock 

10 

Do. 

A 

(1 

1    Do. 

6 

6 

100 

4 

4 

tioo 

6 

6 

t600 

6 

6 

1  Stock 
Do. 

n 

^ 

100 

6 

6     t 

1      1 

Hid. 

17gd.! 

100 

6 

6 

66-88 

238-248 

46 

89—43 

240—250 

109  -114 

103—104 

98—100 

143  —147 

+  8 

107  —109 

103  —105 

=  1 

IKJJ—  934sd 

83  —  60 

-1 

n-  1 

+A 

103  —106 

6  13    8 
3  U    0 


4  16    3 
4  10    0 


-I     4  11    5 


TELEeBAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph          .. 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Det 


Mort.  Del 

Chili  Telephone 

Commercial  Cable,  Stig.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Com.  Pref 

Direct  United  States  Cable      .. 
Direct  W.  India  Cable,  44  %l 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

East  and  S.  Africa  Tel.  4  %  I 
Mt.  Db,  Mauritius  Sub. ) 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 
s  Do.    7  %  Com.  Partic.  Prel. 


10 

4 

Btook 

6 

6 

$100 

8 

8t 

$1000 

4 

4 

Stock 

H 

8 

Do. 

6 

6 

Do. 

80/- 

100 

5 

6 

6 

7 

8 

Stock 

4 

4 

10 

« 

10 

10 

10 

6 

4 

41 

6 

111 

10 

10 

6 

4 

100 

*J 

*4 

Btook 

7 

7+ 

Do. 

IH 

»4 

Do. 

4 

10 

7 

7t 

Stock 

4 

4 

26 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

IS 

18 

36 

l.S 

$100 

s 

6t 

$100 

1 
I 

4 

20 
17 

4 

n-  n 

+  i 

96-  98 

1464—1474 
934-  964 

-4 

67  -  (-9  xd 

111  —112  xd 

-4 

26|-  26 

-i 

102  —104 

n-  n 

82-84 

-  4 

94—  104 
16§-  174 

a—   SJ 

+  J 

6-    7 

7i-    71 

-4 

98—100 

129  -133  xd 

77  —  79  xd 

994—1014 

lij-  ISJxd 

-:^ 

99  —101 

t'8  —101 

101-  lU 

12|-  13| 

28  —  29 

674-  594 

+  4 

t9  -  73 

5-    6J 

+1% 

■Si-  4| 

+  i 

6    1     7 

6    3    0 

6    8    6 

4    8    9 

4    7    0 

5    7    2 

6  16    6 

4  16    2 

4    8  11 

4  16    9 

6  14    8 

6  14    3 

6     6    8 

7    2  10 

6    9    0 

4  10    0 

5    6     1 

4    8     1 

8  18  10 

6    5    8 

3  19    3 

3  19    8 

Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pref 

National  Telephone  Def. 

New  York  Telep.,  4*% Gen.  Bndfl, 

Oriental  Telep.  ana  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4 'jt  Red.  Deb 

Pacific  and  European  Tel.,  4  %  I 
Guar.  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red. ) 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %   Debs.,  1   to  1,5001 

guar,  by  Braj.  Bub.  Tel.  J 

West  India  and  Panama  Teleg, 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6 'fe  Cum.  2nd  Pref, 

Do.    e'JiDebs 

Western  Telegraph,  Ltd, 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


Cert. 
Stock 


1564-1584 
100  —101 

88—90 
98  -100 


994-1014 

1J4-   IB 


ict-  llj 

9i—  lOi 

101  —103 

ISi-  181 


B  7  10 
6  17  0 
4  17    1 


Unless  otherwise  stated,  all  shares  ate  lully  paid. 


Paid  in  deferred  interest  warrants. 


f  Interim  DiTidend. 


1  3s.  in  Funded  Dividend  Certs. 


Oon^ftsmvsed    on    xKescti    x>a.tfe. 
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SHARE    LIST    OF    ELECTRICAL    CO'M.PANlES.-COimtimied.y 

ELECTRIC  RAILWAYS   AJiD  TRAKWAT8.— HOME. 


Bath  Trams,  Fret,  Ord 

Do.    6%Pref 

Do.    4J  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

DOi        Do.  Deferred     .. 

Do.       Do.  6%Cum.Pr'f. 

7%  Non.Cum.  Pr'f. 
6  %  Perp-  Deb.  . . 
4i  %  2nd  Deb.  . . 
Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord, 

Do.    6%  Pref.,  1891    .. 

Do,        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

Dublin  Dnited  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i%Deb 

sle  of  Thanet  Trams,  6  %  P'ef • 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Eleo.  Railw'ys,4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Do. 
Do. 
Do. 


Closing 
Quotations 
Oct.  22n(l. 


76  —  81 

Hi-  i3i 


104  —106 
99  —101 
12  -  13 

21-     23 

il-     iixd 
69  —  74 

^i—    2  fa 
77  —  82 
81-88 
96  —  97 

5i-     C 


3  19  0 

4  14  2 

2  13  4 
8  18  5 

3  6  3 

4  11  9 
4  13  6 
4  13  6 
4  14  4 
8  19  8 
4  12  4 

Nil 

8    6  8 


Metropolitan  Railway  Oonsoli 

Do.    Surplus  Lands    . . 

Do,    B*%Deb 

Do.    8)  %  Pref 

Do.    BJ  %  Con.  Pref.  . . 
Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4i  %  First  Pref,  . . 

Do.    8iJ%Gtd 

Metropolitan  Eleo.  Trams,  Ordi 

Do,    Def 

Do.    6  %  Pref 

Do.    4J%D9b 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do,    H  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    4i%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Biding),  Ord. 

Do.    6%  Pref 

Do,    4i%Deb 


Closing 
Quotations 

Oct.  22n(l. 


85  —  87 
84  —  86 
38  —  885 
141  —148 
94  —  96 
99  —101 
88  —  91 
76-77 
1|2  li^' 
i5_     ii 

m  —  97' 
973—1004 


76  -  76 
8J-  4 
Si-    §S 

99  —101 

87  —  89 

2I-  b| 

79  —  83 


ELECTRICAL   RAILWAYS   AKD   TRAMWAYS.-COLONIAL   AND   FOREieN. 


Anglo-Arg.  Trams,  1st  Pref,     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do.    4J%Deb 

Do.    6%Deb 

Anckland  Trams,  B  %  Deb. 
Bombay  Blec.  8.  &  Trams,  Pref. 

Do.    4J%Deb 

Do.    6  %  and  Deb 

Brisbane  Trams  Invt.,  Ord, 

Do.    6%  Pref 

Do.    4i%Deb 

B.  Columbia  Blec.  Rly.,  Def,    ,. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    41  %  Ist  Mort.  Deb.      . . 

Do.    4I  %  Vancouver  Deb,    . . 

Do.    4|%Con.  Deb 

Calcutta  Trams,  Ord 

Do,    6  %  Pref 

Do.    4i%D6b 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    6%  A  Deb 

Do,    6%BDeb 


6 

l\ 

f^ 

e 

f* 

100 

4 

4 

100 

4* 

H 

100 

6 

6 

100 

B 

B 

10 

B 

H 

100 

*>< 

M 

100 

f, 

b 

6 

8 

6 

6 

5 

100 

44 

M 

100 

H 

100 

« 

« 

100 

B 

B 

40 
100 

« 

n 

100 

H 

4+ 

6 

7 

0) 

6 

5 

E 

100 

1 

tt 

*i 

5 

B 

ft 

100 

5 

6 

100 

B 

fi 

eiooo 

1 

6 

Nil 

5 

100 

fi 

6 

100 

6 

3 

99  —101 
103i-105i 
Hi—  12 


7i-    7| 
1004-10% 


101  —103 

6  —  6J  X( 
4}3-  6,5, 
99  —102 

«-     if 

"4-  5| 
99  -102 
9S  —  99 
99  —103 

A —      A 


+h 

B    6    0 

6    3    6 

-  4 

4    4    8 

4    9    1 

4  19    0 

4  14    9 

6    0    q 

+  4 

4  10    0 

6     0    0 

5     3    3 

4  13    0 

4     7    0 

+  i 

5    8  10 

+3 

6     0  10 

+  J 

4  13    0 

4     9     1 

4    6     9 

4     2    6 

-  * 

5     7     8 

4  16    5 

4    8    8 

+  .^„ 

4    6  11 

4  18    0 

5     10 

4  17     1 

Nil 

6  10    0 

La  Plata  Eleo.  Trms,  Ord, 

Do.    Pref 

Lisbon  Elec,  Trams,  Ord, 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Eleo.  Tr.  (1904),  Deb. 
Manaos  Trams  &  Lt.,  1st  Deb, 
Manila  Elec,  R,  and  Ltg.,  Bonds 
Mexico  Trams  Com. 

Do.    Gen.  Con.  6  %  Bonds 

Do.    6  %  Bonds  . . 
Para  Elec.  Rlys,  &  Lt.,  Ord, 

Do.    6  %  Pref 

Do.    6  %  l8t  Deb. 
Perth  (W.A.)  Eleo.  Tr.,  Ord. 

Do.    6  %  let.  Deb. 
Rangoon  El.  Tr.  4  Sup.,  Pref. 

Do.    4J%l8tDeb.       .. 
Rio  de  Janeiro  Trams 

Do.    1st  Mort.  B  %  Bonds 

Do.    B  %  Mort.  Bonds 
Bao  Paulo  Tram,  Lt.  and  P. 

Do.    6  %  Ist  Deb. 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb 
Un.  Eleo.  Trams  Monte  Video 

Do.    6  %  Pref 

Do.    6%  1st  Deb. 
Winnipeg  Eleo.  Rly.,  4}  %  Deb. 


1 
1 

1 

Nil 
6 

6 

.. 

1 

« 

fi 

100 

B 

B 

100 

.1 

B 

100 

B 

B 

81000 

6 

6 

«100 

7 

7t 

6 

B 

100 

« 

6 

6 

1(1 

Kit 

6 

H 

6 

100 

B 

B 

1 

R 

Bt 

100 

B 

B 

6 

« 

6 

100 

44 

44 

8100 

b+ 

B 

B 

100 

B 

5 

$100 

10 

Kit 

8600 

B 

B 

100 

B 

B 

100 

B 

5 

6 

7 

6 

K 

100 

B 

B 

100 

H 

H 

i-    1« 

'fc  ir- 

98  —  97 

100  -102 

92  —  95 

1004—1024 

112  -116 

—2 

95  -  97 

— 1 

99  —101 

7A-    7ft 

5  —    Bi 
1004-102: 

IJ-    li 

99  —102 

Bi-   65 

97  —  99 

165  -160 

+  9 

11)04-1024 

+ 

954-  974 

365  -276 

+  7 

102  —101 

82  —  Kl 

96  —  98 

l^z^ 

+"' 

101  —104 

101  —103 

MANTJFACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.    6  %  Prior  Lien  Debs. 

Do.     Deb.  Stk 

B.I.  &  Helsby  Cables 
»Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord.  . . 

Do.     Pref 

Brush,  7  %  Pref 

Do.    5  %  Prior  Lien  Deb. 

Do.    44%  Deb 

Do.    44  %  Second  Deb, 
Oallender's  Cable . . 

Do.    Fref 

Do.    Deb 

Oastner-Sellner    .. 

Do.    Deb 


3  -  3Jxd 
li',,—  liiixd 


4/6  — 6/- 
0-  1 
75  —  80 
47  —  62 
85  —  40 
101—  11 

99I— 1014 

105  —108 


8    0    0 

7    7    8 

-* 

4    6    2 

8  16  10 

B  '4    2 

+  1 

5  12     4 

6    6     0 

4  It     1 

4    6    7 

4  13    9 

Nil 

6    7    0 

6  17    8 

Nil 

Nil 

Nil 

6    5    0 

— 3 

8  13    2 

U     5     0 

6  16    4 

4  17    7 

4    8    8 

+  1^ 

6    4     9 

4     3    4 

Crompton  &  Co 

Do.    Deb 

Dick,  Eerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    B  %  Second  Deb. 
Electric  Construction     .. 

Do.     Pref 

Greenwood  &  Batley,  Pref, 

Do.     Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  Q.&T.     .. 

Do.    Pref 

Telegraph  Construction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do,    Deb 


97  — 

00 

i— 

4 

IJ— 

2 

65- 

69 

72  — 

75 

it 

1 
2 

74- 

8 

92  — 

94 

10  — 

11 

90- 

96 

12J— 

13 

4J- 

BJ 

102  — 

04 

1= 


..PlUeu  oltteririBegtaied,  all  Bharea  are  fall;  paid,    f  Interim  dividend. 


Bank  rate  of  Discount  5  per  cent.,  October  17th,  1912. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    SEPTEMBER.    1912. 


We  publish  herewith  ptatiBtios  of  the  exports  and  imports  of 
electrical  material  (iurinf;  September,  from  which  it  will  be  seen 
that  the  former— totallinif  £634,871)— were  cnnfliderably  higher  than 
in  the  previouB  month,  due  to  the  inclusion  of  a  large  Buhmarine 
cable  export  to  New  South  Wales. 

Apart  from  the  teleg-raphic  exports,  which  were  valued  at 
£232, .^92  for  the  month,  the  returns  disclose  a  decided  falling  off  in 
machinery  and  telephonic  exports,  with,  however,  increased  cable 
exports  as  a  saving  feature.  The  latter  reached  £12il,943  in  value, 
and  thus  eclipsi'd  the  previous  month's  record  value. 

The  import  section  also  witnessed  a  considerable  increa,se  as  com- 


pared with  the  August  returns,  the  figures  being  £194,090  and 
£205,65r>  respectively,  although  in  this  ctise  the  only  considerable 
increase  occurred  in  lamp  importations,  which,  as  a  whole,  amounted 
to  over  £34,000  in  value,  other  items,  such  as  machinery,  cables, 
telegraphic  and  telephonic  material,  showing  only  slight  improve- 
ment over  the  August  figures. 

In  the  re-export  section,  the  total  of  £20,115  shows  a  falling 
away  from  the  £23.711  recorde<i  in  the  preceding  month. 

While  New  South  Wales  was  our  best  customer  during  the  month, 
owing  to  circumstances  mentioned  above,  our  business  with  Japan 
and  Canada  also  reached  a  high  level. 


Retfistered  Exports 

»f  British  and  Irish  Electrical  Goods  from  the  United  Kingdom 

. 

Destination  o(  exports  and  country  oonBlfi^ing 
Imports. 

■IS 

11 

s 

Wires  and  cables, 

rubber  and  other 

insulations. 

Electric  linhting 
1       flttini^  and 
accessories. 

ft 
S  . 

II 

g- 

in 

if 

1  s 

3   - 

■3  c  S 
i~2 

a  a 

■§1 

Is 

■s 
0 

||| 
III 

TelcKraphio 
cable  and 
apparatus. 

•1 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

^ 

Russia,  Sweden,  Norway  and  Denmark 

714 

14 

83 

15 

139 

368 

6,859 

70 

198 

40 

564 

911 

9,975 

Germany           ...         ...         ...         

2,606 

7,212 

27 

427 

140 

1,400 

615 

6 

252 

256 

425 

13,365 

Netherlands,  Java  ..li:  Dutch  Indies  &  Borneo 

609 

1,720 

170 

24         93 

11 

1,144 

22 

33 

736 

4,562 

Belgium            

462 

473 

94 

15         50 

12 

2,231 

974 

3 

]'o 

299 

139 

4,762 

France  and  French  Indo-China,  &c. 

44H 

3,313 

10 

6,942 

73 

6.36 

42 

760 

12,224 

Portugal           

233 

260 

"20  i    ... 

5 

617 

21 

3 

196 

63 

1,418 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

955 

4,743 

160 

88 

6,749 

920 

13 

744 

60i  13,422 

Switzerland,  Italy  and  Austria-Hungary    ... 

727 

76 

134 

96 

3,003 

22 

70 

61 

85 

1,  634      5,906 

Greece,  Houmania  and  Turkey          

293 

490 

71 

606 

5 

2 

115 

1,9271     3,508 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

93 

216 

24 

"34 

162 

7 

48 

7 

289!        880 

U.S.A.,  Philippines  and  Cuba           

1,H9 

56 

78 

76      ... 

11 

811 

164 

22 

I72I     2,568 

Canada  and  Newfoundland 

1,533 

19,.522 

1,160 

2,215  1    ... 

3,072 

7,9  n 

287 

1,896 

12..300    49,925 

British  West  Indies  and  British  Guiana 

33 

66 

224      ...    i      ... 

220 

13 

19 

"2 

126 

46'        737 

Mexico  and  Central  America             

19 

3,435 

5 

1 

149 

2 

138 

219      3,967 

Peru  and  Uruguay      

151 

886;        40 

55       ...     \        16 

869 

15 

2,471      4,503 

Chile     

4.58 

764 

.  152 

156       ... 

28 

4,847 

"204 

254      6,863 

Brazil 

773 

l,r>33 

354 

1,194 

155 

6,556 

2,271 

666 

38 

"13 

4.299    17,852 

Argentina        

2,S81 

9,961 

257 

672 

462 

897 

9,584 

349 

2,113 

83 

4,459 

3,397 1  ,35,015 

Colombia  and  Venezuela        

101 

150 

264 j        615 

i 

Egypt,  Tunis,  Morocco  and  Persia 

784 

94 

166 

26 

15 

37 

532 

49 

194 

35 

61 0|    2,642 

British  West  Africa 

28 

74 

253 

80 

838 

3,096 

17 

"e 

222 

273     4,887 

Rhodesia,  O.R.C.  and  Transvaal       

2,908 

837 

485 

1,192 

"31 

i'si 

2,375 

1,287 

364 

108 

.369 

1,415    11,552 

Cape  of  Good  Hope 

1,456 

897 

214 

188 

48 

400 

1,682 

259 

61 

14 

12(' 

230      5,577 

Natal     •        

969 

6,278 

767 

250 

12 

3,962 

170 

402 

42 

752i   13,604 

Zanzibar,    Brit.  E.    Africa,    Mauritius   and 

1 

Aden         

205 

43 

61 

176 

10          79 

59/ 

84 

81 

463 

52      1,931 

Azores,  Madeira  and  Portuguese  Africa 

211 

2,744 

25 

83 

69 

1,161 

6 

106 

10      4,415 

Chijia  and  Siam           

!,-'01 

4i;2 

152 

1,484 

92 

1,101 

.3,180 

36 

644 

222 

15 

515      9,204 

Japan  and  Korea         

282 

23,067 

5 

3,087 

21,462 

4,968 

2,505 

46 

4.155 

14f    .59,723 

India     ...         

3,841 

9,143 

2,566 

5,201 

121 

927 

9,376 

2,446 

2,813 

316 

1,603 

1,337    36,690 

Ceylon 

393 

239 

117 

185 

53 

33 

338 

78 

13 

68 

111       1,628 

Straits  Settlements,  Federated  Malay  States 

and  Saiawak            

307 

S13 

147 

101 

115 

135 

760 

69 

53 

325 

67 

4,033      6,925 

Hong  Kong      

805 

2,520 

97 

100 

64 

248 

518 

443 

593 

17 

54 

471     5,506 

West  Australia            

476 

36 

64 

286 

684 

14 

11 

140 

4.53      2,164 

South  Australia          

2,592 

1,072 

286 

304 

"21 

40 

402 

"27 

113' 

236 

1,065      6,158 

Victoria             

4,489 

8,915 

645 

913 

394 

3,221 

373 

700 

39 

4,625 

11,169    35,483 

New  South  W'ales       

3,6f8 

10,713 

958 

1,205 

148 

11,706 

1,014 

2,719' 

24 

263  17i,102  203,510 

Queensland       

260 

2,035 

12 

281 

39 

1,066 

209 

69      .3.971 

Tasmania          

168 

2,602 

...  ' 

61 

...      '     2.831 

New  Zealand  and  Fiji  Islands          

835 
t0,363 

5,967 

911 

285 

541 

6,206 

286 

245 

42 

446 

8,848 

24.611 
634,879 

Total,  £ 

• 

129,943 

14,014 

1 

13,906 

1,878 

12,338 

129,479 

20,285 

16,285 

,694 

22,102 

232,692 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Conntries, 


Norway,  Sweden 
Germany 
Holland 
Belgium 

France  

Switzerland 

Italy      

Austria-Hungary 
United  States ... 
Canada... 


and  Denmark 


21 

6,674 

243 

420 

128 

20 

1,812 

125 

Total,  £ 

9,443 

23 

7,540 

601 

1,733 

14 

78 

215 

1,069 

36 

714 

1,300 

3 

371 

565 

12,805 

1,4.57 

132 

18,612 

654 

157 

1,698 

51 

664 
135 
40 


8,773 

1,945 

779 

112 

159 

267 

326 

4 

61 

89 

2,090 

42 

12,114 

2,503 

7,561 

15,792 

18,518 

133,749 

3,418 

6,814 

13.43.5 

629 

9,405 

940 

3,607 

2,517 

3.251 

2,505 

339 

19,998 

6 

421 

;2,143 

Additional  imports  :  Spain,  carbons,  £75. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


20.5,581 


Various  countries,  mainly  as  above 


9,765 


789 


1,253       475 


7,133 


124       470 


Total  Exports  :  £634,879. 


Total  Ee-Expoets  :  £20,115. 


Total  Impoets  :  £205,656. 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  donbtless,  consisting  of  similar 
materials  to  those  KpTpeaxmg  in  adjacent  oolnmns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  oonntrr  of  origin. 
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A    LIBRARY    SCHEME    FOR    CATALOGUES 
AND    PRICE    LISTS. 


In  describing  the  following  scheme,  every  proposal  has 
purposely  been  made  in  its  very  simplest  form,  and  in  some 
cases  the  writer  may  be  accused  of  crudeness.     The  reason 


[communicated.] 

Many  attempts  have  been  made  to  find  a  really  efficient  and 
satisfactory  solution  to  the  catalogue  and  price  list  difficulty, 
but  judging  by  the  fact  that  in  most  offices  it  is  still  the 
usual  rule  to  find  all  sorts  and  conditions  of  this  class  of 
literature  just  dumped  in  untidy  and  dust-covered  heaps, 
sometimes  on  shelves,  but  more  often  in  odd  corners  on  the 
floor,  with  no  attempt  or  pretence  at  classification  or  an-ange- 
ment,  one  is  forced  to  the  conclusion  that  no  very  satis- 
factory solution  has  as  yet  been  foimd.  or,  if  it  has  been 
found,  is  confined  to  the  fortunate  few. 

That  the  draughtsman,  cost  clerk,  or  estimator,  who  has 
to  make  frequent  recourse  to  catalognes  and  price  lists,  would 
welcome  some  system  of  classification  is  certain.  It  is  most 
annoying  and  absolutely  ruinous  to  the  best  temper  to  have 
to  make  periodic  searches  for  a  particular  list,  which  may 
extend  over  five  minutes,  or  possibly  may  last  for  half-an- 
hour  or  more,  and  having  obtained  the  desired  article,  to  find 
that  one's  hands  are  covered  with  dujt,  and  that  probably 
Ln  pulling  down  heaps  of  lists,  one  has  received  a  generous 
shower  bath  of  dust.  Before  work  can  be  resumed  a 
thorough  wash  and  brush  up  have  to  be  indulged  in.  Even 
if  success  rewards  the  searcher  in  the  end,  it  is  a  most  unsatis- 
factory state  of  affairs  :  but  it  is  often  the  case  that  the  list 
required  is  not  forthcoming,  and  it  is  only  after  a  general 
hunt  that  it  is  discovered,  say,  in  the  drawer  of  some  more 
enterprising  young  gentleman  who  has  had  occasion  to  use 
it  a  month  or  so  ago,  and  either  forgot  to  return  it,  or  else 
having  had  a  similar  experience  in  obtaining  it,  has  kept  it  by 
him  with  an  eye  to  further  requirements. 

As  has  been  said,  such  an  expeHence  is,  to  say  the  least  of 
it,  annoying  to  the  individual,  but  it  is  also  a  most  serious 
thing  looked  at  from  an  economical  point  of  view.  In  an 
office  of  this  description  (and,  alas,  only  a  very  slight 
exaggeration  has  been  made  of  the  conditions  existingr  in 
the  majority  of  offices)  the  amount  of  time  wasted  in  this 
way  is  enormous,  and  it  is  almost  always  the  time  of  a 
highly-paid  man,  because  it  is  practically  useless  to  send  a 
junior  on  a  search  of  this  kind.  Consequently  the  finding 
of  catalogues  becomes  a  most  serious  item  in  the  establish- 
ment charges. 

Again,  it  is  simply  marvellous  what  an  amount  of  space 
can  be  occupied  by  lists  stored  in  the  way  described  ;  partly 
because  no  attempt  is  made  to  eliminate  "out  of  dates,"  and 
also  because  there  is  no  check  on  the  multiplication  of  the 
same  lists.  On  close  examination,  it  is  sometimes  possible 
to  discover  that  at  some  remote  period  an  attempt  had  been 
made  at  classification  ;  but,  in  most  cases,  this  leads  to  con- 
fusion worse  confounded.  One  finds  a  ticket  stuck  on  the 
front  of  the  shelf  "  Dynamos  and  motors,"  let  us  say,  and 
requiring  a  little  information  concerning  squirrel-cage 
machines,  one  searches  through  the  heaps  over  this  ticket 
only  to  find  lists  of  iron  and  steel,  a  few  lathes,  pattern- 
shop  requirements,  and,  in  fact,  everything  and  anything 
except  dynamos  and  motors.  Someone,  for  greater  ease  of 
search,  had  at  some  time  removed  the  correct  pOe  to  his 
desk  and  either  forgot  or  did  not  think  it  worth  while  to 
return  it.  Someone  came  along  with  a  new  consignment  of 
lists,  hailed  the  empty  space  with  delight,  and  promptly  filled 
it.     Result  :  chaos. 

The  harrowing  story  might  be  continued  ad  lib.,  but  since 
the  experience  is  pretty  general,  it  is  hardly  necessary  to 
dwell  upon  it.  The  question  is,  can  a  simple  library  scheme 
be  devised,  and  one  which  can  not  only  be  applied  to  the 
formation  of  a  new  library,  but  also  to  the  reformation  of  an 
existing  dust  and  rubbish  heap  ?  It  must  be  as  simple  as 
possible  and,  at  the  same  time,  elastic.  It  must  enable  the 
least-called-for  list  to  be  found  at  a  moment's  notice.  It 
must  be  so  appointed  as  to  give  the  fullest  information  to 
manager,  draughtsman,  estimator,  stores  buyer  and  cost 
clerk.  It  must  be  as  cheap  in  first  cost  and  maintenance  as 
possible,  since  the  deviser  can  hardly  hope  to  be  credited 
with  a  reduction  in  the  establishment  charge,  although  such 
will  follow  naturally,  but  he  will  undoubtedly  have  to  answer 
or  any  outlay  entailed. 


Subject. 

Accessories,  drawing:  office 

„  ^88  and  oil  enfrines 

,,  pattern  shops 

„  steam  engine 

Advertisinsf 


Aluminium 
Anjrle  iron 
Appliances,  pas  ... 


Fill-  yo. 
12 
10 
24 

1 


is  that  it  is  always  easy  to  amplify  a  simple  system  and  give 
an  opportunity  for  exercising  one's  individual  tastes,  but  it 
is  a  most  difficult  matter  to' simplify  a  complicated  system. 

Then,  again,  every  different  kind  of  factory  will  require 
to  make  certain  modifications  to  suit  its  own  requirements. 
Hence,  it  is  only  waste  of  time  and  space  to  elaborate  in 
every  detail  a  fixed  scheme.  The  present  library  scheme  is 
offered  with  the  certainty  that  it  will  be  found  to  be  a  great 
time  saver  and  a  real  addition  to  the  efficient  equipment  of 
any  factory  or  office.  That  there  are  difficulties  in  the  way 
goes  without  saying,  the  present  state  of  chaos  is  sufficient 
proof  of  this.  Perhaps  the  greatest  of  these  is  the  great 
variety  which  exists  in  the  size,  shape,  and  method  of 
binding.  Uniformity  in  size  has  been  advocated  again  and 
again,  but  the  realisation  is  still  more  or  less  a  dream,  and,  it 
is  feared,  likely  to  remain  so.  Consequently,  it  becomes 
necessary  to  group  the  catalogues  in  some  way.  - 

To  commence  with,  let  us  differentiate  between  bound 
and  unbound  lists.  It  will  be  found  that  the  unbound  lists, 
which  are  the  class  which  gives  most  trouble,  are  hardly 
ever  of  such  large  dimensions  that  they  cannot  be  accom- 
modated Ln  an  ordinary  box  file.  Extra  large  ones  are  few 
in  number,  and  may  be  folded  to  fit  in.  It  is  therefore 
decided  to  use  box  files,  since  these  are  compact  and  will 
hold  at  the  same  time  a  good  number  of  lists,  and,  above  all, 
exclude  dust. 

In  dealing  with  collections  of  lists  already  in  stock,  it  is 
best  to  commence  by  dividing  them  into  groups  under 
general  headings,  denoting  the  subjects,  as  "  shafting  and 
shaft  fittings,"  "  steam  engines,"  "  boilers,"  "  switchgear," 
'•  dynamos  and  motors,"  and  so  on.  These  groups  of  papers 
will  in  all  probability  be  found  too  large  for  convenient 
handling,  and  must  therefore  be  sub-divided.  It  is 
obviously  better  to  err  on  the  side  of  too  full  division  than 
the  reverse,  because  the  process  of  finding  a  required  list  is 
thereby  rendered  easier.  The  degree  of  sub-division  is 
therefore  left  to  individual  discretion  and  taste.         i .     ..* 

Once  the  groups  are  arranged  in  the  desired  manner,  the 
next  proceeding  is  to  make  an  index  of  the  groups,  which 
will  be  called  the  "  subject  index."     Each  subject  is  then 


Nu)ne  of  Jirtii. 

Dawson,  John,  Ltd. 
Bearing,  Alfred  Smith,  and 
Dickson,  Samuel,  &  Co. 
Dombpy,  Willis  and 
Durnford,  Atkinson,  Mills,  &  Ltd 

Fig. 


Initial  in  thvmb-ind«x.  File  J\ 

D.  1.   17 
S.  30 

D.  2.  5.     9 

W.  15 

A.  24 


given  a  distinctive  number,  which  is  included  in  the  index. 
The  subjects  should  be  arranged  alphabetically  for  ease  of 
reference,  and  all  that  is  necessary  is  to  type  the  lists  under 
each  initial,  and  file  them  in  a  box  file  with  thumb  index. 
Additions  and  alterations  may  then  be  made  when  required 
with  a  mmimum  of  expense.  Each  subject  will,  in  all  pro- 
bability, cover  several  sub-divisions,  so  that  it  might  be 
found  convenient  to  amplify  the  index  by  a  finer  sub-division 
that  is  made  in  filing. 

Thus,  in  the  case  of  "  shafting  and  shaft  fittings  "  indexing, 
it  would  be  an  as-istance  if  in  the  index  there  appeared 
"pulleys,"  "plnmmer  blocks,"  "hangers,"  "wall  Iwxes," 
and  so  on,  each  under  its  own  initial,  and  with  reference  to 
the  same  file  number.  This  is,  however,  a  matter  which  may 
be  conveniently  left  to  the  judgment  of  the  librarian. 

A  sample  extract  from  the  subject  index  is  given  in  fig.  ]. 
A  box  file  is  next  provided  for  each  subject  number,  which  is 
marked  distinctly  on  the  back,  or  if  the  number  of  lists  is 
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tot.)  prt'lit  for  accoiiinioilation  in  one  tile,  more  must  lie  added. 
These  must  hear  the  subject  iiuniher.  and  in  addition  the 
letters  a,  l>,  r,  &c.,  as  a  sutli.x  according  to  the  numher  of 
files  required.  For  instance,  if  three  filfs  are  required  for 
Subjiet  5,  they  must  be  numbered  j,  ba,  5*.  Eacli  file  is  to 
be  provided  with  a  thumb  index,  and  the  lists  are  then  filed 
under  the  advertiser's  initial  in  groups  as  already  arranged. 
It  is.  therefore,  seen  that  by  referring  to  the  subject  index, 
we  may  with  the  greatest  ease  find  all  lists  relating  to  that 
subject,  and  then  liy  means  of  the  thumb  inde.x  in  the  file 
discover  any  particular  advertisement  under  the  advertiser's 
initial.  Sometimes  it  is  required  to  find  a  certain  well-known 
advertiser's  list  withoul  reference  to  the  subject,  and  there- 
fore for  the  purpose,  an  alphabetical  list  of  advertisers  is 
arranged  and  called  the  "  advertiser's  index."  For  this  pur- 
pose a  file  similar  to  that  used  for  the  "  subject  index  "  is 
founded. 

In  the  case  of  compound  names,  the  advertiser  should  be 
indexed  under  the  initial  of  each  separate  name,  thus  : — 
Smith,  Jones  &  Brown,  Ltd.,  should  be  indexed  under 
8,  J  and  B,  since  the  full  name  may  not  be  remembered  when 
required.  In  this  index  the  first  column  should  contain  the 
full  name  of  the  firm,  the  second  column  the  initial  under 
which  he  is  indexed  in  the  thumb  index  in  the  files,  and  the 
third  column  the  numbers  of  the  files  in  which  he  apjiears. 
A  sample  extract  from  such  an  index  is  given  in  fig.  2. 
Where  a  firm  describes  several  articles  which  come  under 
different  headings  in  the  subject  index,  if  the  advertiser 
does  not  issue  lo<ise  sheets,  the  whole  list  may  itself  be  filed 
under  the  principal  subject,  dummy  sheets  being  filed  under 
the  other  subjects  covered,  on  which  is  stated  the  subject 
heading  or  the  file  number  under  which  the  list  is  to  be  found. 
For  instance,  supposing  Messrs.  Clarke,  Thompson  are  makers 
of  steam  engines,  boiler  fittings  and  superheaters  ;  steam 
engines  being  the  principal  subject,  and  one  list  only  being 
issued,  this  list  will  be  filed  under  "  Steam  engines  "  in,  say, 
file  No.  21.  In  the  files  for  each  of  the  other  subjects  under 
C  will  appear  a  dummy  sheet,  as  shown  in  tig.  3. 

For  Filing  under  Subjeqt  No.  11. 
yitme  of  Firm.  Full  list  in  file  An. 

Clarke  ic  Thompson         21 

FiO.  3. 

Catalogues  which  are  too  bulky  for  the  files  will,  in  all 
probabiUty,  be  found  sufficiently  well  bound  to  arrarge  on 
shelves.  They  should  be  groupied  together  alphabetically 
under  the  advertiser's  initial.  The  catalogues  under  each 
initial  should,  if  possible,  be  kept  separate,  and  since  it  is 
easy  to  estimate  the  amount  of  space  required  for  each 
group,  the  shelves  may  be  partitioned  of?  by  uprights,  leaving 
a  liberal  allowance  in  each  pigeon-hole  for  additions. 
Another  plan  would  be  to  devise  some  plan  of  movable 
partitions,  which  could  be  slid  along  as  required.  In  the 
case  of  fixed  partitions,  each  pigeon-hole  should  be  plainly 
marked  with  the  initial  it  is  provided  for.  A  separate  index 
is  not  necessary  for  the  bound  catalogues.  All  that  is 
required  will  be  dummy  sheets  in  the  files  under  the  adver- 
tiser's name,  as  shown  in  fig.  4.  There  must  be  a  dummy 
sheet  in  all  files  covering  subjects  dealt  with  in  the  bound 
catalogues  referred  to.  Discount  sheets  are  to  be  filed 
separately  in  a  file  marked  "  discount."  The  filing  should 
be  done  alphabetically  under  the  advertiser's  name.  These 
should  be  kept  as  far  as  possible  in  the  library  itself,  and 
should  on  no  account  be  issued  to  any  but  responsible 
hands.  In  cases  where  printed  discount  sheets 
are  not  issued,  buo  discount  is  quoted  by  letter, 
the  letter  or-  a  copy  should  be  filed  in  the  discount  file.  So 
much  for  the  oi  ganisation  of  the  library.  A  set  of  shelves 
will,  of  course,  be  required  for  its  acccmmodation,  but  these 
will  in  many  cases  be  already  to  hand,  or  may  be  very  easily 
and  cheaply  erected. 

Now,  to  come  to  the  maintenance.  It  is  most  important 
that  one  person,  and  only  one  person,  should  be  resp  nsible 
for  the  library.  If  anyi  ne  is  allowed  to  take  any  list  at  any 
time,  the  whole  sjstem  will  break  down  in  a  week,  and,  in 
course  of  time,  things  will  get  back  to  where  they  were 
before  the  initiatioa  of  the  scheme.  A  very  suitable  person 
to  act  as  librarian  is  a  junior  clerk  or  a  draughtsman.  He 
should  be  big  enough  to  exercise  authority,  and,  as  far  as  the 


library  is  concerned,  should  be  responsible  to  no  one  but 
the  manager.  It  is  not  necessary  that  he  should  be  actually 
located  in  the  library  itself,  though  he  should  be  near  enough 
to  prevent  raids.  When  a  list  is  required,  a  slip  in*  riljed 
with  the  name  of  the  list  or  lists  should  be  presented  to  the 

For  Fii.iNo  vndeh  Sdbject  No.  H. 
Xaiiie.  of  firm.  Full  list  in  /ili-  J". 

Robinson  &  Weekes,  Ltil.  Bonnd  catalogue. 

Fig.  4. 

librarian,  who  files  them,  and,  before  issue,  obtains  the 
receiver's  signature  to  the  requisition  slip.  These  slips  may 
be  merely  odd  pieces  of  paper  or  printed  forms,  according  to 
taste.  They  should  be  tiled  pending  the  return  of  the  list, 
after  which  they  may  be  destroyed.  At  the  end  of  the  week 
— say,  at  neon  on  Saturday — the  librarian,  armed  with  the 
slips  still  remaining  on  his  tile,  goes  the  round  of  the  offices 
and  collects  all  lists  out,  which  he  refiles  in  their  proper 
places.  In  this  way  a  constant  check  is  kept  on  the  lists 
and  their  whereabouts. 

All  new  lists,  immediately  on  receipt,  should  be  taken 
charge  of  by  the  librarian,  and  brought  before  the  notice  of 
the  management  as  soon  as  possible.  Those  decided  on  as 
being  worth  keeping  are  filed  away  at  once. 

In  case  of  new  lists  being  requisitioned,  the  librarian 
should  set  aljout  obtaining  these,  but  he  should  not  do  so 
without  proper  authority.  Such  is  the  idea  of  the  library. 
It  is,  of  course,  open  to  amplification,  and  it  is  worth  while 
investigating  a  few  of  the  lines  upon  which  it  is  advisable  to 
proceed. 

Catalogues  get  out  of  date,  and  require  either  replacement 
or  confirmation.  Obviously  a  large  proportion  of  the  total 
library  is  seldom  referred  to  ;  consequently,  to  avoid  a  great 
deal  of  useless  labour  and  expense  in  replacement,  it  becomes 
necessary  to  discover  which  lists  are  in  most  frequent  use. 
For  this  purpose  the  requisition  slips  after  the  return  of  the 
lists  should  not  be  destroyed,  but  should  be  filed  away  for 
reference,  and  will  form  an  index  to  the  lists  most  often 
required.  At  the  end  of  fixed  periods,  say  six  months,  all 
lists  found  mentioned  on  the  requisition  file  should  be  either 
replaced  or  confirmed.  In  the  ease  of  replacement  the  old 
list  should  not  be  destroyed,  but  filed  away  in  separate  files 
initialled  for  the  advertiser's  name.  No  thumb  index  will  be 
required  in  these  files,  which  will  be  known  as  "reference 
files."  Into  these  files  also  go  all  lists  of  more  than  12 
months'  standing.  In  the  place  of  contirmation  instead  of 
replacement,  a  copy  of  the  confirming  letter  should  be  pasted 
securely  to  the  list,  the  letter  itself  being  attached  to  the 
discount  sheet  if  any  is  provided. 

Lists  two  or  more  years  old  should  be  destroyed,  but  not 
on  the  authority  of  the  librarian  alone.  Some  responsible 
official  should  inspect  the  discarded  lists  and  decide  what  is 
to  be  done  with  them.  Lists  passed  for  destruction  should 
be  burnt,  and  the  librarian  should  be  held  responsible  in  this 
respect.  Care  should  be  taken  to  see  that  lists  do  not  fall 
into  irresponsible  hands.  In  a  large  library  it  would  be 
advisable  to  refile  tie  lists  most  frequently  requisitioned  in  a 
separate  group  of  files  known  as  the  "current  library.'" 
These  files  should  bear  the  usual-  subject  numbers,  but  with 
the  prefix  C,  thus  :  C6,  CSO,  and  so  on.  Such  a  sub-division 
would  be  of  great  advantage  to  newcomers  as  an  indication 
of  the  firms  generally  dealt  with.  Further,  it  is  most  likely 
that  on  reference  to  the  requisition  slips  it  would  be  found 
that  certain  officials  regularly  required  certain  catabgues,  in 
which  case  these  lists  should  be  obtained  in  duplicate  or 
triplicate  as  required,  the  spare  copies  being  lodged 
permanently  w  ith  the  most  frequent  users. 

A  very  useful  addition  to  a  library  of  this  description  may 
be  formed  in  this  way.  In  many  of  the  technical  journals 
of  the  day  will  be  found  a  classified  index  of  trades,  or 
buyers'  guide.  A  study  of  these  will  keep  one  in  touch 
with  new  firms  advertising.  These  lists  should  be  cut 
out  and  filed  in  a  separate  file  and  marked  "  buyers' 
guide,"  and  the  sheets  should  be  arranged  alphabetically  in 
a  thumb  index  under  the  name  of  the  journal  from  which 
they  were  taken.  These  sheets  should  be  filed  week  by  week 
regularly,  the  old  sheets  being  destroyed  when,  say,  a 
month  old. 

If  the  library  is  sufficiently  large  to  .warrant  the  appoint 
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ment  of  a-  librarian  who  shall  give  his  whole  time  to  it,  his 
spare  time  mar  be  very  usefully  employed  in  compiling  aud 
keeping  up  to  date  tables  showing  the  comparative  prices  of 
various  vendors  for  such  articles  as  are  most  frequently  in 
requisition  in  the  factory  or  office  concerned.  For  instance, 
in  an  electrical  engineering  works,  tables  might  be  prepared 
for  such  subjects  as  iron,  steel  and  copper  bars,  tool  steel, 
bolts  and  nuts,  oils,  and  so  on.  The  table  might  take  some 
such  form  as  that  shown  in  fig.  5,  and  be  kept  up  to  date  liy 
frequent  quotations.  Notes  as  to  the  quality  and  general 
remarks  should  be  added,  and  the  firm  usually  dealt  with  may 


Pbices  of: — 

Nune  of 
firm. 

Price  per 

Date. 

In  lots  of. 

Carriage. 

D/y. 

Price. 

Remarks 

1 

be  underlined  in  red  ink.  For  trial  purposes  the  blank  tables 
might  be  very  conveniently  drawn  out  in  the  drawing  office, 
and  traced,  blue  prints  being  taken  and  used  in  the  library, 
but  if  finally  adopted,  printed  forms  would  probably  be  found 
cheaper. 

Such  is  the  system  in  its  simplest  form.  Modifications  and 
improvements  will,  no  doubt,  suggest  themselves  to  the 
user.  For  small  and  medium-sized  offices,  no  simpler  and 
more  satisfactory  system  can  be  devised.  The  first  cost  is 
confined  to  the  outlay  on  files,  which  is  insignificant.  The 
labour  involved  in  the  organisation  is  not  a  large  item,  and 
that  for  the  upkeep  is  practically  negligible.  In  large 
offices  the  system  will  bear  a  good  deal  of  expansion,  which 
will  take  the  form  chiefly  of  much  greater  detail  in  the 
sub-division  and  indexing,  but  this  must  be  left  to  the 
discretion  of  the  users. 

If  managers  will  only  realise  that  their  present  dust  heap 
is  a  most  costly  item  in  their  running  expense,  it  is  certain 
that  some  such  system  as  that  suggested  will  be  welcomed, 
and  it  is  hoped  not  only  that  the  present  article  will  serve 
to  impress  upon  them  the  advantages  of  a  library,  but  also 
that  although  they  may  not  follow  precisely  on  the  lines 
laid  down,  the  suggestions  made  may  form  a  sound  basis  for 
their  own  private  scheme. 


CO-PARTNERSHIP     OR     TRADE     UNIONISM 
-WHICH  ? 


By  FRANK  BROADBENT.  M.I.E.E. 


"  Co-PARTXERSHip  forms  the  most  effective  method  of 
breaking  down  the  hard  Ime  of  division  between  Capital  and 
Labour,  which  more  and  more  induces  conflict  disastrous  to 
the  country."  Such  was  the  concluding  sentence  in  the 
letter  addressed  to  the  Prime  Minister  last  year  covering  the 
memorial  signed  by  nearly  300  Members  of  Parliament, 
asking  for  the  appointment  of  a  Royal  Commission  to 
inquire  into  the  practicabiUty  of  applying  the  principles  of 
co-partnership  t«  the  industries  of  this  country.  The  report 
of  the  Royal  Commission  will,  it  is  hoped,  shortly  be  issued. 
It  is  significant  that  the  letter  from  which  the  foregoing 
quotation  is  taken  was  signed  by  Members  of  Parliament 
representative  of  practically  every  section  of  the  House  of 
Commons  except  the  Labour  Party. 

At  the  annual  meeting  of  the  Labour  Co-partnership 
Association  in  1911,  a  resolution  was  unanimously  carried, 
expressing  the  belief  that  "  the  adoption  of  co-partnership 
would  tend  to  harmonise  the  interests  of  Capital  and  Labour : 
increase  industrial  and  commercial  efficiency,  and  widen  the 
ownership  of  property."  The  mover,  Mr.  Lleufer  Williams, 
said  that,  coming  as  he  did  from  the  Rhondda  Valley,  he  was 
convinced   that    a   plan    for  harmonising   the    interests   of 


Capital  and  Labour  in  coal-mining  was  absolutely  essential, 
since  80  per  cent,  of  the  cost  of  coal  was  due  to  labour. 

Similar  expressions  of  opinion  from  men  whose  views 
command  respect  might  be  multiplied,  and  yet  it  would  be 
difficult  to  find  an  accredited  representative  of  organised 
labour,  that  is  to  say,  a  representative  of  Trade  Unionism, 
who  has  ever  said  a  good  word  for  co-partnership.  AVhen 
Sir  Christopher  Furuess  four  years  ago  offered  to  sell  to  tht- 
Trade  Unions  the  shipyards  owned  by  his  company,  or, 
alternatively,  to  make  the  workmen  limited  partners, 
practically  everybody  l)ut  the  Trade  Union  leaders  hailed 
the  proposal  as  a  serious  and  well-meant  attempt  to  recon- 
cile the  interests  of  Capital  and  Labour,  and  to  bring  about  a 
spirit  of  co-operation  between  employer  and  employed,  in 
place  of  the  existing  spirit  of  antagonism. 

But  how  was  the  propositi  received  by  the  leaders  of  the 
Labour  Party,  the  party  representative  of  the  Trade 
Unionism  of  the  country  ?  Said  Mr.  J.  Ramsay  Macdonald, 
the  then  secretary  of  the  Labour  Party,  "  If  this  is  another 
South  Metropolitan  Gas  Works'  scheme — and  it  seems  to  me 
a  little  worse  than  that — it  is  bad,  and  ought  to  be 
opposed.  The  limited  co-partnership  appears  to  be  just  the 
old  idea  that  the  late  Su-  George  liivesey  developed,  and  its 
purpose  is  to  smash  up  Trade  Unionism  and  to  detach  the 
workers  from  each  other."  It  will  be  remembered  that  Sir 
Christopher  Furness  emphasised  the  fact  that  he  had  no 
feeling  of  antagonism  towards  the  Trade  Unions,  and  was 
quite  willing  to  co-operate  with  them  to  bring  about  more 
harmonious  relations  between  Capital  and  Labour. 

Mr.  Will  Steadman,  !M.P.,  speaking  for  the  Trade  L^nion 
Congress  Parliamentary  Committee,  said  "  Sir  Christopher 
Furness  sees  labour  no  longer  in  the  position  it  was,  and  he 
would  alter  the  position  at  any  cost  to  save  his  own  skin. 
Thus  it  is  he  comes  forward  like  the  good  fairy  in  the 
pantomime,  with  proposals  not  worth  the  paper  they  are 
written  on." 

Mr.  Lee,  the  Secretary  of  the  Social  Democratic  Federa- 
tion, said  that  his  party  could  not  approve  the  proposition 
of  Sir  Christopher  Furness.  because  they  were  dead  against 
anything  in  the  nature  of  profit-sharing  between  employer 
and  employed.  He  considered  that  under  such  a  system  the 
men  would  sweat  themselves  to  increase  their  bonus,  and  by 
over- production  would  bring  about  a  crisis  which  would 
involve  in  disaster  those  who  were  working  under  similar 
conditions. 

The  opinions  quoted  above,  and  many  more  were  expressed 
to  the  same  effect,  are  in  line  with  the  report  issued  in  1904, 
signed  by  the  officials  of  about  '20  Unions,  in  which  it  is 
said  that  the  premium  system — a  species  of  profit-sharing, 
"  has  absolutely  nothing  to  recommend  it ;  it  is  an  adaptation 
of  the  most  pernicious  and  degrading  condition  of  employ- 
ment in  modem  industrial  history — the  taskwork  system  .  . 
It  has  been  the  cause  of  more  men  being  discharged  than 
any  strike  which  has  ever  taken  place  in  the  history  of 
the  engineering  or  shipbuilduig  trades,  and  it  will  have  the 
effect  of  keeping  men  whose  waning  physical  powers  unfit 
them  for  the  closest  and  hardest  labour,  from  obtaining 
employment,  even  when  trade  is  at  its  busiest." 

The  premium  system,  which,  as  stated  above,  is  a  species 
of  profit-sharing,  is  not  co-partnership,  but  the  above  report 
not  unfairly  represents  the  spirit  in  which  all  profit-sharing 
and  co-partnership  proposals  are  regarded  by  the  leaders  of 
the  Trade  Unionist  movement. 

That  there  is  no  objection  to  profit-sharing  among  the 
rank  and  file  of  Trade  Unionists  is  sufficiently  obvious  from 
the  fact  that  most,  if  not  all,  the  members  of  the  Workmen's 
Co-partnership  Societies  are  Trade  Unionists.  There  are  now 
110  Workmen's  Productive  Co-partnership  Societies,  em- 
bracing a  wide  range  of  trades,  in  which  a  capital  of  about 
£2,000,000  is  invested  by  the  workers,  who  are  both  the 
employers  and  the  employed. 

That  all  these  societies  pay  fuU  Trade  Union  wages,  and 
most,  if  not  all,  have  adopted  the  eight-hour  day,  and  that 
there  is  no  such  thing  as  a  strike,  or  lack  of  employment 
among  them  form  a  sufficient  refutation  of  the  opinions 
expressed  in  the  report  just  referred  to. 

In  addition  to  paying  the  full  Union  rates  of  wages,  the 
workers  last  year  shared  a  profit  of  £228,000,  which  is 
11  per  cent,  on  the  invested  capital,  £29,847  of  the  profitfli 
being  distributed  as  dividend  on  wages.  _  5 
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These  workmen's  co-partnership  societies  do  not,  of 
course,  include  the  gnu  companies  in  which  profit-sharing 
liiis  been  adopted  with  siieh  satisfactory  results.  "  If  this  is 
another  Smith  Metropolitan  (i as  Works'  Bclicmc,  it  is  bad,  and 
(iuj,'ht  to  be  opposed,"  said  Mr.  Ramsay  Macdonald,  in 
referring  to  the  ]''urness  scheme  of  co-paituery,  yet  about  10 
gas  companies  have  now  followed  the  example  of  the 
"  Metrogas,"  and  have  adopted  the  scheme  of  profit-sharing 
initiated  liy  Sir  George  Livcscy.  The  share  capital  invested 
in  these  profit-sharing  gas  companies  is  over  i:.">O,00O,0<i(t. 
The  number  of  employi^s  in  I  it  11  was  about  22,300,  and 
the  amount  of  their  shares  and  deposits  now  reaches  a  total 
value  of  £(;72,r)00,  or  about  .CM)  per  employ^.  Last  year, 
in  addition  to  interest  on  deposits,  a  sum  of  £103,418  was 
paid  to  the  workers  as  dividend  on  wages  ;  that  is  an 
average  of  about  £5  each  over  and  above  the  usual  Trade 
Union  wages.  Since  the  gas  companies  took  up  profit- 
sharing,  and,  with  the  exception  of  th&"Metrogas,"  only  four  of 
the  30  Iiave  had  the  system  in  operation  for  over  three  years, 
over  three-ijuarters  of  a  million — viz.,  £71)2,000 — lias  been 
paid  tti  labour  as  a  dividend  on  wages.  Es'erybody  <-on- 
cerned — shareholders,  consumers  and  workers — is  satisfied, 
everybody  except  those  Trade  Union  officials  who  fail  to  see 
in  profit-sharing  anything  but  an  attempt  "  to  smash  Trade 
Unionism  and  to  detach  the  workers  from  each  other." 

A  short  time  ago  the  writer  was  discussing  the  subject  of 
profit-sharing  with  an  employer  of  labour  who  is  firmly  con- 
vinced that  in  one  of  his  machine-rooms  alone  over  £1,000  a 
year  extra  might  l)e  earned  if  the  unions  would  allow  the 
men  to  do  their  best,  instead  of  deliberately  restricting  their 
output.  And  he  would  be  quite  willing  to  share  this  £1,000 
with  the  men,  in  addition  to  paying  full  Trade  Union  rates. 
As  an  experiment,  he  tried  profit-sharing  for  a  short  time  in 
one  department  of  his  works,  and  the  men  received  their  pro- 
portion of  the  extra  profit  made.  Hut  they  brought  the 
money  back  in  a  week  or  two  by  order  of  the  Trade  Union 
officials,  who  would  not  allow  them  to  keep  it. 

Profit  sharing  is  now  practised  in  many  large  company- 
owned  works,  each  company  having  its  own  method  of 
sharing.  There  is  as  yet  no  uniformity  as  regards  the  pro- 
portion of  profits  paid  respectively  to  capital  and  labour. 
The  fairest  method  would  appear  to  lie  that  adopted 
by  Godin  in  the  co-partnership  system  which  he  established 
at  Guise,  a  system  which  has  had  such  a  wonderful  record 
of  success  during  the  past  30  years.  He  treated  capital  as 
u  wage-earner,  the  interest  at,  say,  5  per  cent,  per  annum 
being  reckoned  as  the  wages  of  capital.  It  then  receives  its 
share  of  the  profits  over  and  above  its  wages  of  5  per  cent. 
at  exactly  the  same  rate  as  is  paid  to  the  workers  on  their 
wages.  Thus,  if  the  workers'  wages  amount  to  the  same 
sum  as  the  interest  on  capital,  then  capital  and  labour  share 
and  share  alike.  If  wages  are  more  or  less  than  interest,  the 
profits  are  divided  in  proportion  to  the  respective  amounts, 
each  individual  worker  or  shareholder  receiving  a  sum 
directly  proportional  to  his  annual  wages,  and  interest,  if 
any,  on  shares.  As  the  whole  of  the  capital  has  now  passed 
into  the  hands  of  the  workers — an  inevitable  result  of  the 
system — the  workers  share  the  whole  of  the  profits  in  pro- 
portion to  their  combined  wages  and  interest  on  shares. 

The  Guise  system  is,  moreover,  a  true  co-partnership 
system,  which  simple  profit-sharing  is  not.  In  a  co-partner- 
ship system  the  workers  share  not  only  in  the  profits,  but 
also,  to  a  limited  extent,  in  the  management  of  the  under- 
taking, and  it  is  in  this  latter  connection  that  one  of  the 
chief  diiticulties  occurs  in  formulating  an  acceptable  system. 
It  is  easy  to  talk  about  co-partnership,  and  to  those  who 
have  considered  it  only  in  the  abstract  it  seems  to  be  perfectly 
simple  to  apply  it  to  almost  any  branch  of  industry.  Those, 
however,  who  have  tried  to  formulate  a  definite  scheme  for 
adoption  in  a  particular  case  know  that  it  is  by  no  means  so 
simple  in  practice  as  it  appeared  in  theory.  Experience  in 
this,  as  in  most  other  matters,  should  be  the  best  guide,  and 
those  who  are  contemplating  the  adoption  of  a  scheme  of  co- 
partnership will  find  much  valuable  information  in  the  very 
detailed  description  of  the  methods  by  which  Godin  estab- 
lished and  developed  his  unique  system  at  Guise,  published 
in  a  book  under  the  title  of  '"Twenty-five  Years  of  Co- 
partnership at  Guise." 

There   can   be   little  doubt   that   the   principles    of   co- 
partnership are  gaining  ground,  and  it  has  been  said  by  one 


whose  opinions  were  ba»cd  upon  excejilional  experience  that, 
by  means  of  co-partnership,  the  working  classes  in  thi'  next 
generation  will  make  as  big  a  step  forward  in  material 
prosperity  as  the  middle  classes  did  in  the  last. 

We  may  believe  this  or  not,  as  we  like,  but  one  thing  is 
highly  jjrobable,  and  it  is  what  the  labour  leaders  fear, 
viz.,  that  co-partnership  wilf  eventually  supplant  Trade 
Unionism;  this  will  depend  to  some  extent  on  the  future 
attitude  of  official  unionism,  and,  instead  of  bitterly 
opposing  the  inevitable,  the  best  policy  of  the  leaders 
of  Trade  Unionism  would  appear  to  be  to  take  the 
path  of  least  resistance  and  endeavour  to  formulate  a 
working  scheme  in  which  the  principles  of  co-partnership 
and  those  of  Trade  Unionism  are  harmoniously  combined. 


RECENT   DEVELOPMENTS  IN  'WIRELESS 

TELEGRAPHY:  WITH   SPECIAL  REFERENCE 

TO    SHIP   INSTALLATIONS. 


(^Continued  from  page  636.) 
Lwatwn  of  Shii>  Stations.— \n  old  vessels  existinpr  conditions 
often  fix  the  position  of  the  wireless  e<iuipment  irrevocably,  bat, 
wherever  possible,  the  spark-room  should  be  amidships  and  on  the 
upper  deck,  so  as  to  make  poesible  a  direct  vertical  connection  to  the 
aerial.  On  passenger  boats  the  wireless  station  should  be  easily 
accessible  from  the  promenade  deck  ;  on  cargo  vessels  the  station 
should  be  as  near  the  bridge  as  possible,  and  may  conveniently  be 
in,  or  adjoining,  the  chart-house  ;  its  location  must  not  interfere 
with  the  look-out  or  steering  arrangements.  On  men-of-war  and 
armoured  cruisers  the  station  should  be  below  decks,  but  on 
unarmoured  vessels  and  torpedo-boats  it  should  be  placed  above 
decks.  If  the  station  is  placed  below  deck  a  clear  tunnel,  at  least 
1  m.  sq.,  must  be  provided,  so  that  the  h.t.  connections  to  the 
aerial  may  be  at  least  J  m.  from  the  metal  sides  of  the  tunnel. 
The  walls  of  the  operating  chamber  should  be  "  sound-proof,"  and 
good  telephone  connection  should  be  provided  to  the  bridge,  engine 
room,  and  so  on.  The  wireless  room  should  have  a  floor  area  of 
6  X  ti  ft.,  if  this  can  be  arranged  but  in  a  certain  German  torpedo- 
boat  the  whole  wireless  eriuipment,  excluding  the  trtnsformers, 
which  are  placed  in  the  engine-room,  occupies  only  12  x  V6  m. 
On  cargo  steamers,  where  the  wireless  chamber  is  combined  with 
the  chart  room,  about  2  7  m.  square  is  a  sufficient  allowance  for  the 
former.  On  passenger  vessels,  a  more  liberal  allowance  is 
necessary  and  can  easily  be  spared.  The  d.c.-a.c.  converter 
being  located  outeide  the  operating  chamber,  under  a  weatherproof 
shield  on  deck,  the  apparatus  room,  living  room  for  a  staff  of  two 
men,  and  a  small  office  for  passengers,  may  be  arranged  within  a 
total  floor  area  of  about  4i  X  3J  m.  Plenty  of  fresh  air  and  direct 
lighting  are  imperative  in  the  operating  room. 

Type  and  ArrciiKjemcnt  of  Aerial.— fhe  antenna?  should  be  sus- 
pended at  as  great  a  height  as  possible*,  and  the  distance  between 
the  masts  should  be  not  less  than  twice  the  height  of  suspension  of 
the  aerial.  The  usual  flag  stays,  spanned  from  top  to  top,  must  he 
replaced  by  stays  running  down  to  the  funnel  or  spanned  across 
the  masts  about  half  way  up  the  latter.  These  stays  should 
preferably  be  of  hemp  ;  if  steel  is  used,  insulators  should  be  placed 
in  the  rope  about  8  m.  from  each  end.  The  exact  importance  of  the 
metal  structures  adjacent  to  the  aerial  on  steel  ships  has  been  much 
disputed.  Undoubtedly  a  certain  amount  of  the  energy  is  absorbed 
and  wasted  by  such  structures,  but  it  is  doubtful  whether  the  loss 
is  sufficient  to  justify  the  means  necessary  to  reduce  it  appreciably. 
It  ia  obviously  impracticable  to  sectionalise  the  masts  by  insulators, 
and  though  stay  wires  are  easily  fitted  with  insulators,  saline 
moisture  and  tropical  climates  soon  destroy  the  efficacy  of  the  latter, 
hence  the  wisdom  of  their  installation  is  very  doubtful.  The  aerial 
network  is,  of  course,  insulated  as  perfectly  as  possible  from  the 
ships  frame  and  metal  connected  thereto,  and  deteriorated 
insulators  must  be  replaced  as  often  as  necessary— fortunately  a 
comparatively  easy  process. 

The  precise  arrangement  of  the  aerial  network  in  any  particular 
case  is  determined  by  the  class  of  vessel  concerned,  the  rigging 
arrangements  and  the  range  of  transmission  to  be  provided.  The 
simplest  disposition  is  secured  by  placing  the  aerial  amidships. 
Fig.  7  shows  the  standard  T  aerial,  connected  to  the  operating 
chamber  by  vertical  leads  from  the  centre  of  its  span  ;  fig.  S  shows 
the  L  arrangement,  only  differing  from  the  T  in  the  point  of  con- 
nection of  the  downtakes.  Fig.  9  shows  an  aerial  arrangement 
suitable  for  lightships,  and  fig.  10  represents  the  antenr®  of  a 
large  warship  where,  to  get  a  long  wave  length,  the  aerial  has  been 
extended  to  the  bow  and  stern  and,  to  get  large  capacity,  twin 
networks  are  mounted  side  by  side  and  interconnected.  A  special 
arrangement  in  use  on  the  Lloyddampfer  Bremen  is  shown  in  fig.  11 ; 
the  large  T  aerial  is  used  for  ordinary  traffic  and  the  small  aerial 
forward,  carried  from  a  single  mast,  serves  for  emergency  duty 
(over  a  much  reduced  range,  of  course).  The  availability  of  such 
an  auxiliary  aerial— permanently  erected  or  ready  for  instant 
rigging — is  of  great  importance  to  war  vessels. 

*  Thus  increasing  the  range  of  transmission  and  reception  :  see 
fig.  6  and  Austen's  formula;,  loc.  cit. 
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Materials  and  Infiilaton. — Antenna  wires  must  combine  streng-th 
with  liffhtness  and  small  exposed  area  for  given  mechanical 
strength  ;  they  must  resist  corrosion  by  sea  air,  and  be  capable 
of  easy  stowage  and  ea«y  erection  and  repair  at  sea.  Trial  has  been 
made  of  stranded  copper  cable  with  atrand^d  steel  core  ;  electrically 
the  combination  is  satisfactory,  but  the  steel  soon  rusts,  and  the 
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FlGS.  7,   8,  9,   10  AND   11. 


cable  then  breaks  by  its  own  weight.  A  bronze  alloy  combining 
maximum  strength  with  minimum  resistance  is  found  to  give  the 
best  results  ;  special  clampa  are  used  to  make  aerial  connections. 

The  insulators  used  to  isolate  the  antennir  (electrically)  from 
direct  earth  connections  or  leakages  must  combine  electrical  and 
mechanical  strength  with  lightness  and  capability  to  withstand  the 
conditions  encountered   in   tropical    seas.     Figs.    12-14    inclusive 


illustrate  a  number  of  types  which  have  been  employed  by  the 
Telefunken  Co.  during  the  past  few  years.  The  chief  advantages 
and  limitations  of  each  pattern  wiU  be  gathered  from  the  following 
notes : — 

Fig.  12a. — This  represents  an  ordinary  insulator  with  a  long, 
screwed  vulcanite  pin ;  the  whole  is  deficient  in  mechanical 
strength. 

Fig.  12b. — A  simple  vulcanite  construction  of  congiderable 
strength,  but  ill-adapted  for  use  in  hot,  moist  climates. 

Fig.  12c.— A  cheap  form  of  ordinary  high-tension  insulator  ; 
electrically  good,  but  of  too  great  weight  and  exposed  area  to  suit 
aerial  work. 

Fig.  12d. — A  glass  block  bored  for  cross  bolts  carrying  stirrups 
at  either  end  ;  a  number  of  blocks  generally  used  in  series.  The 
construction  is  cheap  and  suitable  for  moderate  voltages ;  the 
blocks  are  easily  broken,  and  yield  rather  a  heavy  construction. 

Fig.  12e. — The  leakage  surface  of  a  glass  rod  is  increased  by 
circumferential  ridges,  but  such  insulators  are  brittle  and  very 
easUy  broken. 

Fig.  13a. — In  this,  the  simplest  of  a  number  of  '"egg"  types, 
porcelain  blocks  of  elliptical  section  are  provided  with  crossed 
grooves  for  the  accommodation  of  the  steel  suspension  links. 
Unfortunately,  the  latter  are  easily  displaced,  and  the  leakage 
surface  of  the  blocks  is  small. 

Fig.  13b. — An  improved  form  of  ISn,  in  which  perforations  are 
provided  for  the  wires  ;  this  has  been  in  constant  use  since  lfl07. 

Fig.  1 3c. — This  represents  an  intended  improvement  of  the  "  egg  ' 
type.  Long  blocks  increase  the  length  of  the  leakage  path,  but 
the  thinness  of  the  walls  between  the  grooves  makes  the  refistance 
to  earth  very  low. 

Fig.  13d — Bobbin-type  glass  insulators  are  held  between 
vulcanite  side  plates,  the  mechanical  pull  being  taken  by  iron 
strap  plates  outside  the  latter.  The  weakness  of  the  design  lies 
in  the  too  severe  stressing  of  the  brittle  glass  blocks. 

Fig.  13e.-  An  attempt  is  here  made  to  provide  streneth  and 
insulation  by  two  independent  elements.  The  pull  on  the  insulator 
is  transmitted  through  a  fine  silk-hemp  rope,  over  which  a 
porcelain  tube  is  drawn,  the  intersticfs  being  run  full  of  paraiEn 
wax — to  improve  the  insulation  and  exclude  damp.  The  bell 
cover  prevents  sparking.  This  type  of  insulator  is  satisfactory 
when  first  placed  in  service,  but  heat  from  the  flue  gases,  and  from 


the  sun  in  tropical  latitudes,  melts  the  paraffin,  and  the  insulation 
then  deteriorates. 

Fig.  13f.— An  improved  form  of  fig.  13e,  the  rope  and  porcelain 
tube  being  now  replaced  by  a  vulcanite  rod. 

Fig.  14a.— The  stout  glass  tube  here  employed  ig  much  less 
liable  to  breakage  than  most  other  types  depending  essentially  on 
glass. 

Fig.  14b.— This  is  the  type  most  generally  used  on  German  ships 
(Rendahl  type).  The  pull  is  taken  by  a  wooden  rod  surrounded  by 
a  porcelain   tube,   the   intervening   space  being    filled    with    oil 


Sleeves  are  placed  on  the  end  of  the  wood  for  connecting  pur- 
poses, and  the  end-shields  prevent  spark  discharges  across  the 
insulators. 

Fig.  14c-f.— Show  other  types  of  insulator  in  more  or  less 
general  use  ;  the  constructions  are  obvious  from  the  sketches. 

Where  H.T.  aerial  connections  have  to  be  carried  through  walls, 
excellent  insulation  must  be  provided,  and  by  such  means  that 
negligible  capacity  leakage  to  earth  can  occur  at  the  penetration 


point.  Fig.  1,5  shows  various  types  of  insulators  specially  designed 
to  meet  the  needs  of  such  cases.  A  simple  bushed  vulcanite  tube 
with  glass  bell  rain  shields  is  shown  in  15  a;  figs.  15  b  and  c 
illustrate  commercial  types  of  "  lead-through  "  porcelain  insulators, 
complete  with  the  necessary  copper  through  conductor  ;  fig.  15  d 


Fis.  15. 

represents  a  somewhat  similar  type  specially  designed  for  sub- 
marines, and  therefore  provided  with  waterproof  fliuges  and  joints. 
One  of  the  latest  types  of  through-insulators  (fig.  15e)  consists  of 
a  porcelain  tube  carrying  the  conductor  and  surrounded  by  a 
porcelain  cylinder.  The  whole  is  fixed  to  the  wall  by  a  metal 
flange  which  simultaneously  provides  for  earthing  the  aerial. 
Ample  insulation  and  minimum  capacity  effect  are  secured. 
(To  he  concluded.") 


Correspondence    Stolen, — The    letter    box    of    the 

British  Centk.\l  Electkic.vl  Co.  was  again  broken  opan  on 
17  th  inst .  and  correspondence  was  stolen.  WUl  writers  of  such 
letters  send  copies .' 
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GHENT    INTERNATIONAL    EXHIBITION, 
1913. 


FoLLOWlNci  up  our  recent  comments,  we  are  now  able  to  (tive 
8ome  further  information  with  respect  to  the  above  event,  also 
repardinK  an  importance  to  Britieh  manufatjturers  in  connection 
with  their  export  trade. 

One  of  the  most  interestinpr  features  in  the  Britieh  sections  will  be 
an  admirable  display  of  machine  fools  made  by  Britieh  manufac- 
turers. Their  fine  show  at  Oljmpia  we  have  already  referred  to  in 
our  pases.  From  among  this  wide  ranpe  of  exhibitors  a  repre- 
sentative numl)er  have  already  decided  to  take  part  at  Ghent  in 
order  to  place  before  Continental  buyers  an  adequate  idea  of  the 
pre-eminence  in  excellence  of  British  tools  for  every  purpose. 
Belpium  itself,  with  its  low  tariff,  furnishes  an  e.vcelleut  market, 
and  the  neitrhbourintf  countries  of  Holland  and  Denmark  are 
valuable  customers. 

The  exhibition  of  toreiirn  fools  in  the  South  African  market 
which  has  been  on  view  in  London,  Birmingham  and  Sheffield,  illus- 
trates only  too  well  what  is  (joiiiu  on  in  this  preat  Colonial  field. 
While  the  percentajre  of  tools  supplied  by  British  firms  has  fallen 
from  49  to  :i8,  the  German  makers  have  increased  their  sales  from 
5  per  cent,  to  10  per  cent.,  and  Sweden  has  also  gained  3  per  cent, 
the  United  Stales  beinp:  virtually  stationary. 

It  is  anticipated  fhat  the  Ifritish  display  at  Ghent  will  include 
machine  tools,  radial  drills,  pneumatic  and  electric  tools,  air  com- 
pressors, pumpinjr  machinery,  saw  sbarpenins;  machinery,  bolt- 
screwing  and  nut-tappinsj  machines,  ball  bearings,  feed-water 
heaters,  water-power  plants,  pumps,  power  hammers,  drilling 
machines,  shafting  and  power  transmissions,  double  helical  and 
reduction  gears,  magnetic  clutches,  lathes,  planing  and  shaping 
machines,  driving  chains,  drop  forgings,  engines,  electric  lighting 
and  pumping  plants,  crushing,  grinding,  screen  separating,  dust 
collecting  and  ventilating  machinery,  wooiFworking  machinery, 
welding  apparatus,  belting,  A:c. 

The  practical  help  given  l>y  the  Government  to  British  sections  of 
International  Exhibitions  is  planned  on  good  businefs  lines,  and 
there  is  now  a  continuous  instead  of  spasmodic  policy,  and,  as  our 
readers  know,  it  is  under  permanent  expert  management,  Broadly 
speaking,  it  may  be  said  that  the  policy  of  the  Board  of  Trade  is  to 
encourage  good  representative  displays  of  the  British  manufactures 
most  in  demand  in  the  countries  concerned.  In  past  years  a  few 
big  manufacturers  have  made  fine  individual  dii-plays,  but  the 
British  sections  have  been  belittled  by  the  speculative  nobody. 
For  instance,  at  Milan  a  number  of  so  called  "British  firms"  were 
engaged  in  selling  "diamond"  brooches  and  scarf  pins  at  Is.  and 
6d.  Thanks  to  Government  supervision  this  sort  of  thing  has 
been  put  an  end  to. 

To  come  to  practical  points,  the  Board  of  Trade  now  secure 
for  the  British  exhibitor  fhe  most  favourable  rates  of  carriage, 
arrange  cartage  (at  Ghent  this  average  (is.  per  ton  daily"),  send 
an  erecting  staff,  undertake  all  decorations,  provide  show-cases 
and  window  dressers  and  signs.  All  the.se  items,  which  have  been 
found  a  costly  business  for  the  exhibitor,  are  now  dealt  with  by 
the  Board  of  Trade  and  are  included  in  the  space  charges,  which 
are  virtually  lower  than  those  charged  at  trade  exhibitions  at  home. 
Another  valuable  help  is  given  by  the  Government's  expert 
engineer,  who  sees  that  suitable  concrete  foundations  of  sufficient 
strength  are  provided  where  necessary.  Another  item  is  the  trans- 
lations necessary  for  the  exhibition  catalogue.  The  exhibitor  is 
thus  able  to  figure  out  fairly  accurately  t)ie  cost  of  his  exhibit,  an 
item  which  he  has  never  been  able  to  calculate  previously. 

In  dealing  with  a  Government  vote,  it  is  of  course  essential 
that  the  expenditure  should  be  for  the  benefit  of  a  community 
and  not  for  any  individual  firm  or  group.  By  securing  represen- 
tative collective  exhibits  the  l)enefit3  resulting  are  not  merely 
for  the  firms  contributing  to  the  exhibit,  but  indirectly  for  the 
advancement  of  the  entire  industry  and  every  one  connected  with 
it.  Continental  exhibitors  have  worked  successfully  on  these  lines 
for  many  years.  For  instance,  at  Dusseldorf  a  complete  picture 
was  given  to  the  Rhenish  iron  industry,  with  the  result  that  a 
tremendous  impetus  was  given  to  the  entire  field  of  enterprise. 
Brussels  and  Turin  each  furnished  successive  examples  of  the  policy 
when  applied  to  a  leading  British  industry.  At  the  former,  Bradford 
made  a  splendid  display  of  the  woollen  trade.  The  collective  setting 
is  believed  to  be  the  best  not  only  from  a  business  but  from  a  public 
point  of  view.  Comparison  with  other  countries  is  more  readily 
made  and  a  stimulus  is  given  to  improvements.  Alkali  and  Redditch 
manufacturers  have  also  found  satisfactory  results  by  working  on 
these  lines,  and  at  the  Belgium  International  Exhibition  at  Ghent 
next  year  the  special  display  of  the  textile  trades  and  machine  tools 
should  be  found  to  have  even  more  satisfactory  results. 

It  is  hoped,  as  we  mentioned  a  fortnight  ago,  that  something 
tangible  may  be  done  along  the  same  lines  by  British  electrical 
machinery  and  apparatus  manufacturers. 

A  popular  delusion  in  regard  to  Belgium  is  that,  being  of  small 
size,  it  is  only  of  small  account,  but  Belgians,  like  Britishers,  have 
won  their  laurels  as  administrators  in  pretty  well  every  country  of 
the  world,  and  have  "many  irons  in  the  fire"  in  Russia,  China, 
Egypt,  Persia,  and  other  countries,  to  say  nothing  of  their  valuable 
Colonial  rights  in  the  Congo.  In  the  Russian  Empire  alone,  it  is 
estimated  that  there  is  S140,000,000  of  Belgian  capital  sunk  in 
developing  Russian  mines  and  other  industries.  There  are  over  a 
hundred  big  concerns  of  Belgian  origin  in  the  Muscovite  Empire, 
about  half  of  them  consisting  of  coal  and  iron  mines,  petroleum 
wells,  metal  and  glass  works,  while  no  fewer  than  16  tramway 
systems  are  owned  by  Belgium.  This  alone  will  give  some  idea  of 
the  value  to   manufacturers  of   machinery  and  machine  tools  of 


meeting  Belgian  capitalists  at  the  Ghent  Exhibition  next  year. 
Our  Continental  rivals  are  making  Ijold  bids  to  capture  their  order.'^, 
and  it  will  be  impolitic  in  the  extreme  not  to  show  British 
supremacy  in  manufacture  wherever  possible. 

Still  another  opening  for  big  business  will  present  itself  in  the 
Far  East,  as  the  King  of  Siam  has  placed  the  development  of  his 
country's  vast  resources  in  Belgian  expert  hands.  Egypt  again  is 
a  striking  example  of  Belgian  enterprise,  the  service  of  trams  in 
Cairo  being  owned  Ijy  a  15elgian  syndicate.  The  Congo,  however, 
offers  an  even  wider  field  of  possibility. 

All  these  points  are  proof  of  the  interests  acquired  by  Belgium 
in  every  quarter  of  the  globe,  which  are  certain  to  control  valuable 
industrial  expansion  in  a  short  time,  and  which  should  direct  the 
attention  of  the  British  manufacturer  to  their  national  enterprise  in 
planning  another  exhibition  which  will  surpass  in  many  respects 
any  previous  effort,  and  which  will  have  profite<l  considerably  by 
the  experience  that  was  gained  at  Bru.ssels  and  Liege. 

Belgium  itself  is  the  home  of  industrial  activities  very  much  like 
our  own  and  very  near—  coal  mines,  smelting  furnaces,  iron  foundries, 
glass  works,  machine  factories.  The  recent  discovery  of  extended 
coalfields  improves  the  future  outlook  of  Belgian  manufacturers, 
adding  many  years  of  life  to  their  fuel  supply.  Flanders  has  been 
famous  for  centurifs  for  its  skill  in  the  textile  arts— its  countrymen 
were  indeed  the  pioneers  of  some  of  them  in  England  nnd  Scotland 
— and  there  is  so  great  and  growing  an  interchange  of  business 
between  the  two  countries  that  fhe  more  wc  know  of  each  other 
the  better  for  the  further  exchange  of  business  relations.  It  is 
likely  that  there  will  be  many  visitors  from  other  countries.  From 
our  own  shores,  too,  the  journey  can  be  easily  accomplished  in,  say, 
half-a-dozen  hours—and  we  understand  that  every  facility  will  be 
arranged  to  add  to  the  comfort  and  enjoyment  of  a  popular 
business  trip. 

We  have  before  us  a  copy  of  a  '  Memorandum  of  Infprmation  for 
British  Exhibitors"  at  Ghent  Exhibition,  issued  by  the  Board  of 
Trade  Exhibitions  Branch  (Queen  Anne's  Chambers,  28.  Broadway, 
Westminster,  S.W.),  and  copies  of  this,  as  well  as  any  other  required 
particulars,  can  be  obtained  either  on  application  to  that  address  or 
to  the  London  offices  of  the  Exhibition.  In  the  "  Mtmorandum '' 
referred  to  fhe  terms  are  given  for  sf ace,  as  well  as  for  motive 
power,  lighting,  and  water  supply.  The  conditions  of  installation 
include  the  following  : — "  Exhibitors  will  be  required  to  carry  out 
their  own  installations  of  water  and  gas  pipes  and  electric  wiring 
and  accessories,  in  accordance  with  the  regulations  of  the  Belgian 
authorities."  Copies  of  these  regulations  will  be  supplied  on 
application. 

For  the  purpose  of  supplying  continuous  current  in  the  British 
section,  one  British  manufacturer  has  offered  to  supply  on  loan  a 
300-KW.  six-pole  horizontal-divided  six-phase  rotary  converter  run- 
ning at  I.dOUB.P.M.,  suitable  tor  converting  from  SO  periods,  approxi- 
mately 310  volts,  to  440  volts  on  fhe  continuous-current  side,  com- 
plete with  field  rheostat  ;  aho  one  sqnirrel-cage  induction  starting 
motor  for  the  above  rotary,  mounted  on  the  end  of  the  shaft. 
There  will  also  be  lent  »  transformer  reducing  the  pressure  of  the 
three-phase  supply  frem  (i.OOO  volts  to  the  voltage  of  the  rotary 
converter.  Another  British  manufacturer  is  lending  a  switchboarel 
with  the  necessary  switches,  fuses  and  instruments. 


THE    ENGINEERING    EXHIBITION    AT 
OLYMPIA. 


^Concluded  from  page  616.) 

Mr  a.  F.  Davis,  2,  Enfield  Road,  London,  N.— An  improved  design 
of  firebar  is  shown,  which,  it  is  claimed,  is  unlike  anything  previously 
known  to  exist  for  furnace  work  in  general  without  mechanical 
appliances  of  any  kind  such  as  forced  draught,  steam  jets,  or  induced 
draught.  Air  apertures  are  provided  through  and  between  the  bars, 
which  cause  preliminary  heating  of  the  air  before  it  passes  through  the 
fuel,  thus  improving  combustion  in  fhe  furnace,  and  bringing  about 
economy  of  fuel  and  increased  efficiency.  Waste  is  reduced  to  a 
minimum,  as  a  thin  perforated  clinker  is  found  in  small  pieces 
only,  in  addition  to  the-fine  ash  falling  into  the  ashpit.  Fuel  of 
fhe  lowest  grade  has  been  used  with  these  bars  to  great  advantage 
recently,  and  smoke  trouble  ceases  where  the  bars  are  used,  as  the 
combustible  gases  are  dealt  with  in  the  furnace  almost  entirely. 
Clinker  does  not  adhere  to  the  bars,  owing  to  the  increased  air 
pressure  at  the  rear  end  of  the  grate  caused  by  the  chimney 
draught. 

Messes.  Andee  Citkoen  &  Co..  27,  Queen  Victoria  Street,  E.C. 
—This  firm's  exhibit  consists  of  their  well-known  double  helical 
gears,  some  of  them  of  very  heavy  construction  ;  one  set  of  three 
rolling-mill  pinions,  for  instance,  is  shown,  each  of  which  weighs 
3  tons.  Some  of  the  gears  are  shown  in  operation.  A  set  of  double- 
reduction  gear,  consisting  of  spur  and  bevel  gears  contained  in  a 
gear  box,  is  included  in  the  exhibit. 

Messrs.  Lassen  &  H.,iort,  52,  Queen  Victoria  Street,  E.C— The 
exhibit  of  this  firm  comprises  their  well-known  water-softening 
apparatus,  which  are  shown  in  operation  on  the  stand,  softening 
London  water  from  17°  to  2°.  The  special  feature  of  the  system  is 
the  provision  for  exact  measurement  of  the  water  and  the  chemicals 
to  ensure  the  desired  result.  The  measuring  and  mixing  apparatus  of 
a  large  softener  having  a  capacity  of  20,000  gallons  per  hour  is 
shown  on  the  stand,  together  with  other  interesting  detaUs  of  the 
mechanism. 
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Messes.  Compayne,  Ltd.,  tU,  Victoria  Street,  S.M".— This  firm 
has  a  very  interesting  exhibit  of  power  transmission  by  oil,  under 
the  patents  of  Dr.  H.  S.  Hele-Shaw.  The  principal  feature  of  this 
system  is  the  use  of  a  rotary  pump  with  variable  stroke,  which 
was  described  in  connection  with  the  Hele-Shaw-M.-vrtineau 
steering  gear  in  our  issue  of  August  9th,  rjl2,  page  20'.i.  Fig.  12 
shows  sections  of  this  pump  as  actually  constructed  ;  the  stroke  is 
varied  by  moving  the  floating  guide  ring  v  f  along  the  line  A  B. 
which  not  only  alters  the  stroke,  but  if  the  motion  is  continued 
past  the  central  point  of  zero  action,   rever.^es   it.     The  tube  D  is 


Camebiu(;e  Scientific  Ixstrume.vt  Co.,  Ltd.,  Camliridge. — 
The  instruments  shown  on  this  stand  are  mainly  those  for  which 
the  company  is  so  well  known  in  connection  with  temperature 
measurement.  Resistance  and  thermoelectric  pyrometers,  the 
Whipple  temperature  indicator  (shown  in  operation,  measuring  the 
temperature  of  a  tool-hardening  furnace),  the  thread  recorder.  &c.. 


Fig.  12.— Sections  of  Hele-Shaw  Pcmp. 

fixed,  and  conveys  oil  to  the  centre  of  the  pump,  whence  it  flows 
through  ports  into  the  cylinders ;  when  the  cylinder  body  c 
revolves  the  ring  f  moves  with  it.  running  freely  on  the  ball 
bearings  K  R,  which  are  carried  in  guide  blocks.  As  c  rotates,  the 
pistons  in  the  seven  cylinderi  successively  recede  from  and  approach 
the  central  tube,  receiving  oil  from  one  set  ot  ports  and  discharging  it 
through  another  set.  The  pump  runs  with  very  little  friction. ^all 
working  parts  being  copiously  lubricated,  and  wear  is  practically 
nil  :  the  ordinary  maximum  working  pressure  is  1,000  lb.  per 
sq.  in.,  though  the  pumps  will  stand  2.000  lb.,  and  the  spaed  is 
from  760  to  1,400  r.p.m.  Tde  efficiency  at  full  load  is  very  high. 
90  per  cent,  being  atta-ned. 

In  transmitting  power  by  this  means,  a  hydraulic  motor  is  used, 
which  is  shown  in  section  in  fig.  13.  Like  the  pump,  this  is  a  rotary 
machine,  and  has  a  double-cam  track  K  for  rollers  on  the  piston 
crossheads  I..  Thus  perfect  balance  is  attained,  and  the  motor  runs 
without  vibration,  with  an  efficiency  which  has  ex^ceeded  9.5  per 
cent.  The  motor  can  be  made  with  various  modifications  according 
to    circumstances  ;    we    need   here  only  consider    one    important 


Fig.  13.— Sections  of  Compayne  Double-Cam  Motor. 


application  of  the  system,  which  is  illustrated  in  fig.  14.  This  shows 
an  electric  motor  E.  coupled  to  a  Hele-Shaw  pump  p,  which  in  turn 
drives  a  Compayne  double-cam  motor  M.  With  this  device  the 
motor  can  be  started  under  zero  load,  and  when  running  at  constant 
speed  is  enabled  to  drive  the  main  shaft  at  any  speed  from  zero  to 
the  maximum,  in  either  direction  of  rotation.  At  low  speed  the  oil 
motor  will  exert  a  large  torque,  as  in  starting  a  motor  vehicle,  and 
the  efficiency  in  such  an  application  reaches  over  75  per  cent, 
(engine  to  road  wheels),  while  higher  efficiencies  can  he  attained. 
The  electrical  engineer  will  at  once  see  that  this  system 
enables  the  inherent  advantages  of  the  A.c.  motor  to  be  combined 
with  those  of  the  D.c.  motor,  as  lathes,  lifts,  &c..  can  be  driven  at 
any  desired  speed,  while  the  motor  runs  at  constant  spetd,  and  the 
motor  csm  be  started  on  light  load,  reversal  of  direction  can  te 
accomplished  without  reversing  the  motor,  and  so  on.  Messrs. 
Waygood  have  obtained  a  licence  for  the  use  of  the  system  in 
connection  with  their  electric  elevators,  and  other  applications  can 
readily  be  perceived. 

Messrs.  .John  Stiek  &  Sons,  Ltd.,  Halifax:.— One  of  the 
largest  lathes  in  the  Exhibition  is  shown  by  this  firm,  fitted  with 
their  patent  motor  control  and  quick-traverse  arrangement  for  the 
saddle.  The  lathe  is  driven  by  an  E.C.C.  motor  mounted  on  the 
headstock,  and  the  special  controlling  device  is  attached  to  the 
saddle  ;  the  motor  is  started  and  stopped  by  push-buttons,  and  the 
speed  is  also  raised  or  lowered  in  the  same  manner.  The  quick 
traverse  is  effected  by  means  of  a  second  motor  fixed  near  the  end 
of  the  lathe  bed,  and  driving  a  side  shaft  ;  this  enables  the  saddle 
to  be  traversed  from  end  to  end  in  either  direction  with  rapidity. 


Electric  Motor  with  Compayne  Transmission 
Gear. 


are  all  exhibited,  as  well  as  the  Eery  radiation  pyrometers  an  1  mer- 
curial thermometers  A  base-metal  thermoelectric  pyionieter,  in 
which  an  iron-constantan  couple  ij  used  instead  of  the  rare 
mftals,  is  a  notable  feature  of  the  exhibit ;  it  is  suitable  forus5  up  to 
800°  C.  Rosenhain's  fuel  calorimeter,  the  bi-nieter  COj  recorder, 
and  other  specialities  of  the  firm  are  also  shown. 


Fig.  15.— H.  I'c  M.  Thermograph. 

A  feature  new  to  this  country  is  the  H.  ^^  M.  thermograph— a 
recording  thermometer  for  temperaturts  up  to  about  700°  F. — 
which  has  been  largely  used  abroad  for  recording  the  temperatures 
of  feed-water,  superheated  steam,  flue  gases.  &c.  The  primary 
objtct  in  its  design  has  been  to  manufacture  a  simple,  cheap, 
robus"',  and  reliable  instrument  for  everyday  use.  It  gives  a 
record  on  a  circular  chart,  as  shown  in  fig.  15.  The  principle  made 
use  of  is  the  expansion  of  mercury,  which  is  contained  in  a 
very  strong  steel  bulb.  This  is  conntcted  by  steel  capillary  tubing 
to  the  recorder  itself.  A  special  feature  of  the  instrument  is  the 
character  of  the  capUlary  tubing,  which  is  such  as  to  render  the 
readings  of  the  instrument  practically  independent  of  temperature 
changes  round  the  tubing.  Most  recorders  of  this  type  have 
hitherto  been  seriously  limited  in  their  accuracy  by  the  fact  that 
changes  in  temperature  of  the  tubing  affect  the  readings. 

Messrs.  Scholey  &  Co,  Ltd.,  151,  Queen  Victoria  Street,  E.G. 
— This  firm  exhibits  a  variety  of  motor-starting  gear,  the  Hopkins 
electric  speedometer,  and  the  "Tool  Steel  "  gear  and  pinions  ;  the 
Utter  are  new  to  this  country,  and  are  made  of  very  hard  steel, 
endowing  them  with  exceptional  resistance  to  wear  and  tear.  The 
E  M.B.  grid  resistances  and  various  tools  such  as  electric  soldering 
irons,  wax  aelters,  branding  irons,  &c.,  are  shown. 

One  of  the  spec'al  features  of  the  exhibit  is  the  "Britannia'" 
metallic-filament  lamp,  which  has  only  recently  been  introduced  to 
the  market.  It  is  of  British  manufacture,  and  is  made  at  what  is 
stated  to  be  the  largest  and  most  modern  factory  in  the  kingdom, 
in  all  the  usual  sizes  and  shapes,  and  for  the  customary  voltages. 

Mr.  Charles  Taylor,  Bartholomew  Street.  Birmingham. — An 
entirely  new  machine  is  exhibited  by  this  firm  for  cutting  off  bars 
or  tubes  up  to  a  diameter  of  3  in.  The  cutter  is  rotary,  the  stock 
Ijeing  held  stationary,  and  3-in.  round  steel  is  cut  off  in  45  seconds. 
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Mkhsks.  Stuaut  Tuuneu,  Ltd.,  Henlcy-on-Thame».— Several 
aiTiall  "Stuart"  potrol-eloctrio  sets  are  shown  on  this  stand  for 
litrhtirjf  yachtp,  country  houses.  &o.  We  illustrate  one  of  these, 
of  300  w.  output  ;  the  engine 
is  of  the  vertical  two-stroke 
type  and  drives  the  dynamo 
through  a  flexible  coup- 
ling at  a  speed  of  'MO  or 
1,000  H.l'..M.  Larger  sizes 
are    made,    as  well   as  sets 


rORBIQN    AND    COLONIAL    TARirrS    ON 
ELECTRICAL    GOODS. 


Fii:.  Ifi.— "Stuart  "  Petuol-Electuic  Yaiht-Lichtixg 

havinj;  as  small  an  output  as  l.'JO  watts,  and  motors  and  switch- 
hoards  are  also  shown. 

CiiOWN  WoKKS,  Chelmsford. — A  variety  of  matrnetic  chucks — 
flat,  rotary,  and  with  different  formations  of  holding-face  corres- 
ponding to  the  class  of  work  to  be  himdled — is  shown  at  this  stand. 
A  dcmagnetisor  is  also  exhibited,  which  is  used  to  remove  all  traces 
of  magnetisation  from  articles  that  have  been  held  on  the  chucks. 
Generators  and  motor-generators  to  supply  current  to  the  chucks 
and  demagnetiser  are  also  shown,  as  well  as  surface  plates  and 
gauges. 

The  L.  S.  Starkett  Co.,  36  and  37,  Upper  Thames  Street,  E.G. — 
This  company  shows  a  wide  range  of  tools  and  micrometer  gauges. 
Amongst  the  latter  the  newfst  is  the  "  Hub"  micrometer,  the  frame 
of  which  is  specially  narrow,  so  as  to  pass  through  a  ij-in.  hole  in 
the  hub  of  a  cutter.  Another  novelty  is  a  quickly  adjustable 
micrometer  ;  on  pressing  the  finger  against  the  end  of  the  screw 
plunger,  the  nut  is  released,  and  the  micrometer  can  at  once  be 
opened  or  closed  to  any  extent  within  its  range.  On  releasing  the 
plunger,  the  nut  engages  the  screw,  and  the  fine  adjustment  is 
then  made  in  the  usual  way.  Not  only  is  time  saved,  but  continual 
wear  on  the  screw  is  thus  avoided. 

Messrs.  Kynoch,  Ltd.,  Lion  Works,  Witton. — A  gas  engine  of 
100  B.H. p.  is  shown  working  on  this  stand,  with  a  patent  suction 
gas  ]ilant. 

Mk.  William  Boby,  Salisbury  House,  London  Wall,  E.O.^Two 
water  softeners  are  shown  by  Mr.  Boby — the  "  .Simplex  '  type,  in 
which  the  reagents  are  used  in  the  form  of  a  cream  of  lime  and  soda, 
and  the  type  "K"  machine,  a  new  softener,  in  which  the  reagents 
are  in  the  form  of  dry  powder.  The  latter  is  designed  to  dfal  with 
from  200  gallons  per  24  hours  to  4,(iOO  gallons  per  hour,  and 
requires,  it  is  claimed,  less  attention  than  any  other  type. 

Mr.  John  Thomi'Son,  Ettingshall  Wi.rks.  Wolverhampton. — The 
special  feature  of  this  stand  is  a  model  of  the  Thompson  dish-ended 
Lancashire  boiler,  with  corrugated  flufs.  There  are  no  internal 
stays,  and  the  seats  for  the  feed  valves  and  steam  gauge  are  pressed 
from  the  solid  plate.  There  are  no  rivets  on  the  ends  except  those 
connecting  the  flues  to  the  shell,  and  these  are  in  shear.  The 
"  Thompson  Mars  "  bent-tnbe  superheater,  with  30  tubes,  is  also 
shown,  and  the  "Thompson  Mars"  economiser  with  'J6  tubes. 
Another  prominent  feature  of  the  stand  is  the  Kennicott  water 
softener,  having  a  capacity  of  1,2.50  gallons  per  hour. 

Messrs.  W.  H.  Bailey  ic  Co.,  Ltd.,  Albirn  Works,  Salford  —This 
firm  has  an  interesting  display  of  pumps,  air  compressors  and  steam 
and  water  fittings,  including  the  "Davidson"  feed  pump,  "  Roster's" 
patent  two-stage  air  compressor,  l^c. 

The  Korfukd  Co..  47.  Victoria  Street,  S.W.— The  floor  of  Stand 
N'o.  74  is  entirely  covered  with  Korfund  anti-vibration  material, 
showing  its  utility  in  connection  with  machine  tools. 

Unbreakable  Pulley  and  Mill  Gearing  Co.,  Ltd.,  West 
Gorton,  Manchester. — This  firm  is  showing  the  Cooper  all-hard 
steel  roller-bearing  at  Stands  Nos.  12,  60  and  325. 

In  the  foregoing  references  we  have  by  no  means  exhausted  the 
features  of  interest  to  electrical  engineers,  especially  those  engaged 
in  manufacturing  processes.  For  the  latter,  indeed,  there  is  a  wealth 
of  information  to  be  derived  from  a  visit  to  the  Exhibition.  To 
deal  with  the  exhibits  of  machine  tools  in  detail  is  not  possible  in 
our  pages,  owing  to  the  pressure  on  our  space  ;  we  can  only  say 
that  the  collection  at  Olympia  is  probably  unique  of  its  kind. 


Amendments. 

VENEZUELA.— The  Board  of  Trade  have  received  a  dispatch 
from  H.M.  Minister  at  Caracas,  suggesting  that  the  attention  of 
British  exporters  to  Venezuela  should  be  drawn  to  the  fact  that 
goods  on  importation  into  Venezuela  are  subject  not  only  to  the 
rates  of  duty  specified  in  the  otKcial  Venezuelan  Tariff,  but  also  to 
the  following  surtaxes  :  — 

1.  Surtax  of  2'>  per  cent,  of  the  Customs  duties  pay  able  (decree  of 
.\pril25th,  lllOI); 

Note. — This  surtax  is  made  up  of  two  surtaxes  of 
12J  per  cent,  each,  called  respectively,  '"  Iinpue.itv 
Xariiinnl  "  and  "  /iiij)iie.itii  '/frritoriul.' 

2.  Surtax  of  30  per  cent,  of  the  Customs  duties 
payable  (decrees  of  February  I6th.  1903,  and  June 
1th,  l'JI2); 

3.  Health  tax  (decree  of  December  29th,  1910)  of 
1  per  cent,  of  the  Customs  duties  payable  +  the  two 
surtaxes  (('./•.,  I'SS  per  cent,  of  the  Customs  duties 
payable). 

Goods  proceeding  from  the  Antilles  are,  on 
importation  into  Venezuela,  subject  to  a  special 
surtax  of  30  per  cent,  of  the  Customs  duties  payable. 
The  expression  "Antilles,"  as  at  present  interpreted 
by  the  Venezuelan  authorities,  includes  not  only  the 
.;  British.    Dutch.    Danish    and    French   West    Indian 

Islands,  and  Porto  Rico,  but  also  Cuba,  Haiti  and 
San  Domingo.  This  surtax  of  30  per  cent,  is  to  be 
added  to  the  Customs  duties,  and  on  the  sum  thus  obtained  the  sur- 
taxes of  26  per  cent,  and  30  per  cent,  mentioned  in  the  preceding 
paragraph  are  calculated  ;  the  1  per  cent.  "  health  tax  "  is  calcu- 
lated on  the  total  amount. 

The  Venezuelan  Government  has  informed  H.M.  Minister  at 
Caracas,  in  reply  to  an  inquiry,  that  goods  despatched  from  Europe 
or  the  United  States  of  America,  the  Consular  invoices  of  which 
state  that  they  are  to  be  transhipped  in  the  Antilles,  are  not  subject 
to  the  special  surtax  of  30  per  cent,  levied  on  goods  proceeding  from 
the  Antilles  ;  nor  is  this  .surtax  levied  on  such  goods  if  they  are 
landed  or  warehoused  in  the  Antilles  for  want  of  ships  to  effect  the 
transhipment,  provided  that  this  circumstance  is  certified  to  by  the 
Consul. 

NEW  ZEALAND. — The  New  Zealand  Customs  Authorities  have 
decided  that  as  electric-welded  fencing  made  of  metal  wire  not  ex- 
ceeding three-sixteenths  of  an  inch  in  diameter  can  be  used  for 
purposes  similar  to  those  for  which  metal-wove  wire  is  used,  this 
wire  shall  be  admitted  free  of  duty  if  the  manufacture  of  some 
part  of  the  British  Dominions.  It  of  foreign  origin  the  duty  will 
be  10  per  cent,  uil  luhirrm. 

CUBA. — With  reference  to  a  previous  notice  in  the  Electrical 
Review  regarding  a  Cuban  proposal  to  revise  the  tariff  of  import 
duties  on  goods  imported  into  the  Island  by  increasing  the  duties 
on  goods  from  countries  which  have  not  concluded  reciprocity 
treaties  with  Cuba,  it  is  now  notified  that  this  proposal  has  been 
dropped. 

SIERRA  LEONE.— The  Government,  by  Order  in  ConncU  of  June 
17th,  have  decided  to  include  the  following  in  the  list  of  goods 
admitted  free  of  duty  into  the  Colony  ; — 

Motor  vehicles  and  engines  used  for  industrial  or  commercial 
purposes,  and  all  accessories  thereto,  and  (if  imported  at  the  same 
time)  tools  and  implements  for  use  in  connection  therewith  when 
admitted  as  such  by  the  Collector  of  Customs. 

Oils,  greases,  petrol  and  other  non-portable  spirits  for  use  as 
motor  power  or  lubrication  for  motor  vehicles  and  engines,  used  for 
industrial  or  commercial  purposes,  and  imported  by  or  on  behalf 
of  the  owners  of  motor  vehicles  and  engines,  when  admitted  as  such 
by  the  Collector  of  Customs. 

NORWAY. — The  Norwegian  Customs  Authorities  have  decided 
that  the  exemption  from  duty  recently  granted  for  electrical 
circuit-breakers  shall  only  apply  to  such  circuit-breakers  as  are  used 
in  electric  light  installations  in  houses,  kc. 

BELGIUM. — The  Belgian  Government  have  arranged  for  the 
temporary  free  importation  of  goods  imported  for  exhibition  in  the 
International  Exhibition  to  be  held  at  Ghent  in  1913,  provided 
they  are  subsfquently  re-exported,  and  the  Customs  formabties  are 
duly  complied  with. 

ITALY. — The  Italian  Customs  authorities  have  decided  that 
electrodes  for  induftrial  use  made  of  a  combination  of  ferric  oxide 
(ossido  ferroso-ferrico  f uso)  shall  be  dutiable  as  "  carbons  for  use  as 
electrodes  for  industrial  purposes.  '  at  the  rate  of  3  lire  per  100  kg. 
gross  weight  (Is.  2id.  per  cwt.). 


Disclaimer. — Mr.  W.  W.  Martin,  electrical  engineer, 

84,  Trinity  Road,  Birchfield,  Birmingham,  asks  ns  to  say  that  he  is 
in  no  way  connected  with  Albert  Edward  Martin  (Midland  Elec- 
trical Supply  Co.)  whose  bankruptcy  proceedings  have  recently 
been  recorded  in  our  pages. 


Xeg:a1ive  Plates  of  Accnmolators. — In  an  article  in 

La  Bertie  Elcclri<iue,  Messrs.  Askenasy  and  von  Putnsky  describe 
experiments  on  the  effect  of  adding  a  small  quantity  of  inert 
matter  to  the  paste  in  making  negative  plates.  The  effect  at  first 
is  inappreciable,  but  after  500  discharges,  with  1  per  cent,  of  inert 
matter  present  in  the  paste,  the  ampere-hour  capacity  of  the  plates 
is  materially  greater  them  that  of  plates  without  this  addition. 


684 


THE    ELECTRICAL    REVIEW,    [voi  71.   No.  1,822,  octobkr  25, 11.12. 


NEW    PATENTS    APPLIED    FOR,     1912. 


(NOT  rET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


22,784.    "  Electric  incandescent  globes."    A.  J.  Laibd.    October  7th. 
22,786.    "  Device  to  ensure  that  the  isolating  trip  cock  and  the  trip  cock  on 
electric  trains  shall  be  properly  set  for   operation  whenever   a    train  is  in 
motion."    A.  G.  T.  Wiij>ing.    October  7th. 

22,788.  "  Lifeguard  for  mechanical  road  and  street  vehicles,  driven  by  any 
kind  of  power,  as  steam,  gas,  petrol,  hydraulic  power,  compressed  air, 
electricity,  and  so  on."    H.  CosRiDi.    October  7th. 

22,803.  "  Antenna"  used  lor  transmitting  and  receiving  radio-electric  waves 
for  telegraphic  messages  or  electric  energy."  C.  T.  A.  Hanbsen.  (A.  J.  T. 
Hanssen,  Germany.)    October  7th. 

22,807.  "  Portable  device  for  use  in  connection  with  an  ordinary  bath  for 
the  application  of  electricity  to  the  human  body."  H.  B.  Turneb. 
October  7th. 

22,833.  "Electric  signalling  systems."  C.  W.  Ward.  October  7th. 
(Complete.) 

22,851.  "  Electric  animal  and  insect  exterminators."  C.  C.  TuCH.  (Ccn- 
vention  date,  October  17th,  1911,  United  States.)    October  7ih.    (Complete.) 

22,859.  "  Electrical  mixing  machines."  P.  Yoo-o.  October  7th. 
Complete.) 

23,875.    "Method  of  producing  high-frenuency  oscillations."    K.  Eottgabdt. 
(Convention  date,  October  7th,  1911,  Germany.)    October  7th.    (Complete.) 
22,882.    "  Wireless  light  control  switch."    W.  H.  WmiEsiDE.    October  8th. 
22,885.    "  Electric-light  fittings."    J.  Liti-ey.    October  8th. 
22,893.    "Sunk  switch  boxes,  plug  and  socket  boxes,  bell-push  boxes  for 
electric  lighting  and  electric  bell  work.  '    J.  B.  Meiklejohn.    October  8th. 

23.917.    "  Perforating  slip  to  be  employed  in  the  transmission  of  telegraphic 
messages."    R.  Si.  J.  Casnei  and  W.  J.  Richards.    October  8th, 
22,952.    "Electric  lamps-"    P.  B.  Caknoce.    October  8th.    (Complete.) 
22,959.    "Controllers  for  electric  motors  and  like  apparatus."    G.  Ellison 
and  M.  R.  H.  Mueller.    October  8th. 

22,972.  "Production  of  light  and  other  radiatiens."  8.  O.  Hoffmann. 
October  8th.    (Complete.) 

32,976.  "  Automatic  device  for  the  protection  of  electrical  circuits."  P.  M. 
Lei-v,  H.  T.  George  and  C.  G.  B.  Milne.    October  8th. 

22,985.  "Brush-holders  for  dynamo-electric  machines."  J.  H.  Holmes. 
October  8th.    (Complete.) 

22,995.  "Sparking  plug  for  internal  combustion  engines."  J.  Collins. 
October  9th. 

23,004.  "  Electric  leakage  indicators."  R.  McFarlane-Mabshall,  October 
9th. 

23,014.  "Electric  distribution  fuseboard."  H.  B.  Prentick  and  H.  Atlav. 
October  9th. 

23,024.  "  Electric  discharge  spparatos."  Q.  Ma.iobana.  October  9th. 
(Complete.) 

23,037.  "Devices  for  supporting  overhead  trolley  wires  for  electric  railways, 
tramways  and  the  like."    H.  W.  H.  Richards.    October  9th. 

23,046.  "  Driving  mechanism  of  magueto-ignition  machines  having  oscillat- 
ing armatures."  R.  BoscH  (firm  of).  (Convention  date,  May  3rd,  1912, 
Germany.)    October  9th.    (Complete.) 

23,050.  "  Process  for  the  manufacture  of  heat  refractory  articles  from  tan- 
talum." Siemens  4  Halske  Akt  Ges.  (Convention  date,  October  21st,  1911, 
Germany.)    October9th.    (Complete.* 

23,082.  "  Electric  heating  and  cooking  apparatus."  R.  F.  Vensek.  October 
9th. 

23,C86.  "  Electric  incandescent  lamps."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    October  9th. 

23.096.  "Method  of  and  means  lor  electrolytically  depositing  metal  upon 
the  interior  of  tubes  and  other  hollow  articles  or  the  like."  G.  P.  M.  Lee  and 
W.  A.  Brame.    October  10th. 

23,110.  "  Apparatus  for  the  measurement  of  gasesjiberated  by  electrolysis." 
T.  RooKE.    October  10th. 

23.150.  "  Electromagnetic  clutches  in  machines  with  reversal  of  motion." 
E.  C.  B.  Marks.  ("  Vulkan  "  Maschinen-Fabriks  AktGes.  Austria.)  October 
10th.    (Complete.) 

23.15£.  "  Arc  lamps."  L.  Kaxm.  (Divided  application  on  24,333  11,  Novem- 
ber 2nd.) 

23,169.  "  Process  and  devices  for  producing  in  a  continuous  manner  Rbntgen 
rays  having  any  desired  degree  of  hardness  which  can  be  adjusted  at  a 
moment's  notice."  J.  E.  Lujenfeld.  (Convention  date,  October  10th,  1911, 
Germany.)    October  10th.    (Complete.) 

23.207.  "  Self.regnlating  electric  generators  cr  motor-generators."  E.  L. 
Frenot.    October  loth.     (Complete.) 

23.208.  "  Electric  transformers."  British  Thomson-Houston  Co.,  Ltd., 
E.  B.  Wedmore  and  J.  M.  Wallace.    October  lOtli. 

21,240.    "  Telephone  receivers."    A.  Marr.    October  11th. 

23.251.     "Electric  controllers."    J.  McCallcu.    October  11th. 

23,258.  "Sanitary  attachment  for  the  mouthpiece  of  a  telephone  trans- 
mitter."   J.  P.  ViNALL.    October  11th. 

23,273.  "  Variable  speed  dynamos  for  use  in  starting  internal  combustion 
engines  and  the  like."    H.  Leitner.    October  11th. 

23.'279.  "  Electrical  apparatus  for  moving  railway  points  or  the  like,  or  con- 
trolling an  electric  motor  to  run  a  predetermined  number  of  revolutions  in 
either  direction  alternately."    J.  H.  Gath.    October  11th.     . 

23,285.  "  Arrangements  for  obtaining  sparkless  commutation  in  rotary  con- 
verters coupled  to  alternating-current  booster  "  Siemens-Schuckehtweree 
G  H  B.H.  (Convention  date,  November  14th,  1911,  Germany.)  October  11th. 
(Complete.) 

23.341.  "  Regulation  of  the  speed  of  electric  motors."  Siemkns-Schuckert- 
werke  G.m.b.H.  (Convention  date,  October  13th,  1911,  Germany.)  October 
12th.    (Complete.) 

23,344.  "Method  of  and  means  for  preventing  explosions  in  mines  by 
damaged  electric  lamps  and  motors."    F.  Palmer.    October  12th. 

21,372.  "Regulation  of  dynamo-electric  machines."  Allgemeine  Eler- 
tbicitats-Ges.  (Convention  date,  October  13«h,  1911,  Germany.)  October  12th. 
(Complete.) 


Electrical  Measvbino  I.nsteumenis  having  Movable  Coils.    J.  W.  Record. 

33,656.    October  14th. 
Method  of  Pbodcoing  Febeo-Silicon.    C.  Bingham.    22,755.    October  16th. 
iNTERcosonrNiCATioN    TELEPHONE    SvsTEMs.      British   Insulatcd   and    Helsby 

Cables,    Ltd.,    W.    A.    Aitken,   H.    Cooper   and    C.    Remington.      22,989, 

October  18th. 
Electric  Light  Fittings.    Simplex  Conduits,  Ltd.,  and  T.  Birkett.    32,988. 

OctjberlSth. 
Electrical  Heating  Devices.    J.  F.Monnot.    33,992.    October  18th.    (Novem- 
ber 12th,  1910.) 
Electrical  Switches  or  Contact  Maee-and-Bbeak  Devices.    E.  R.  Smith  and 

F.  B.  Ckix.    23,162.    October  20th.    (April  22nd,  1912.) 
Electric  Clutch  for  Controlling   Railway  Signals.    A.  H.  Johnson  and 

W.  .J.  Thorrowgood.    26,111.    November  32nd. 
Burglar  and  like  Alarms.    A.  Bichon.    27,697.    December  9th. 
Electric  Safety  Lamps  suitable  for  use  in  Mines.    W.  H.  Lowe.    28,749. 

December  20th. 
Electric    Resistance    Material.     British   Thomson-Houston    Co.    (General 

Electric  Co.)    28,869.    December  21st. 
Production   of    Pebiodic.illy-Vaeyino    Ccbbents  of  High   Frequency.    E. 

Weintraub.    14,504.    June  18th.    (June  18th,  1910.) 
Electrical  Switches.    H.  W.  Cos.    21,037.    September  23rd. 
Power  and  Electrical  In.'.tallation  of  Power-Propelled  Vehicles.    P.  W. 

Lanchester.    21,322.    September  27th. 
Dynamo-Electric  Machines.    Hon.  Sir  C.  A.  Parsons  and  A.  H.  Law.    21,496. 

Beptember  39th. 
Automatic  Electric  Switching  Appabatds.    A,  J.  Howard  and  A.  C.  Allen. 

21,619.    October  2nd. 
Means  of  Enclosing  EIlectrical  Appabaius.    A.  H.  Curtis  and  Adams  Manu- 
facturing Co.    22.372.    October  11th. 
Joining  or  Bonding  the  Junctions  of  Metallic  Sheathing  or  Abmodbing  of 

Electric  Conductors.    L.  Sunderland.    22.550.    October  12th. 
Calling  Apparatus  for  Telephones  and  the  like.     P.  W.  Wall.    23,122 

October  19th. 
Ek.ECTRic  Furnace.    G.  Mettler.    25.890.    November  20th. 

Method  of  Storing  Wired  Detonators.    N.  Field.    26,044.    November  21st. 
(Patent  of  addition  not  gi-anted.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  anv  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messbs.  W.  p.  Thompson  &  Co.,  Wo,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradfcrd  ;  price,  post  free,  9d.  (in  stamps). 


1912. 
Electric  Connecting  Plugs.    British  Thomson-Houston  Co.    (General  Electiic 

Co.)    285.    January  3rd. 
Electricity  Meters.    Firm  of  Landis  &  Gyr.    1,010.    January  12th.    (August 

19ih,1911.) 
Electbic  Railway  Systems.    J.  J.  Deschamps.    2,825.  January  2Sth.  (January 

30tb,  1911.) 
Intercommunication  Telephone  Systems.    E.  R.  Corwin.   3,097.    February  7th. 
Lead  Storage  B.vtteby  EIlectrodes  and  Processes  of  Making  Them.    W. 

Morrison.    7,253.    March  2oth. 
Refillable  Cartridge-Fuse  fob  Electrical  Purposes.    E.  B.  Mallory.    8,110. 

April  3rd.    (April  3rd,  1911.) 
Electric  Refining  Cbucibles.    E.  C.  R.  Marks.    (Patents  Purchasing  Co.) 

8,790.    April  13th. 
Electric  Fuses.    S.  D.  Sprong  and  W.  E.  McCoy.    12,701.    May  29th. 
Multiple  Carbon  Abc  Lamps.    Korting  &  Mathiesen  Akt.  Ges.    14,872,    June 

26th.    (June  30th,  1911.    Patent  of  addition  not  granted.) 
Fuses  for  use  in  Electrical  Circuits.    Siemens  Schuckertwerke  Ges.    19,980. 

September  2nd.    (September  2nd,  1911.) 
Electrically-Heated  Stoves.    British  Thomson-Houston  Co.    iGeneral  Elec- 
tric Co  )    723.    January  9th. 
Electric  Lifts  of  the  Alternating  Type  and  the  like.     H.  J.  Moysey. 

3.144.     February  7th. 
Means  of  Making  Contact  ob  Operating  Electric  Signals  fob  use  Principally 

IN  Mines     M   Fryar.    5,919.    March  9(h. 
Electric  Time  Switches.    F.Schmid.    6,078.    March  11th.    (August  10th,  1911.) 
Apparatus  for  the  Generation  of  Electricity  fbom  the  Motion  oh  Currents 

OF  Water.    A.  Visser.  de  Goede  and  de  Veen.    6.962.    March  21st. 
Apparatus    for   Indicating    Speeds   at  a  Distance.     Siemens  Bros.  &  Co. 

(Siemens  &  Halske  Akt.-Ges.)    6,977.    March  21st. 
Anode  Supports  for  use  in  Electboplating.    Spirella  Co.  of  Great  Britain. 

(SpireUa  Co.)    9.148.    April  18th. 
Electric  Traps  fob  Rats  and  the  uke.    S.  Takacs.    9,263.    April  I9th. 
Devices  for  Adjustably  Suspending Electbicand  other  Lamps,  Electroliers, 

Gas  Pendants  and  the  like.    W.  H.  Stnrge.    9.900.    April  26th. 
Telephone  Receivers.    J.  Parr.    10,616.    May  4th 
Alternating-Cuebent  Distribution  Systems.    S.  D.  Sprong  and  W.E.  MoCov. 

12.682.     May  29th. 
Earthing  Arrangements  fob  Electrical  Systems.    Siemens  Schuckertwerke 

G.m.b.H.    12,738.    May  BOth.    (Mav  80th.  1911.) 
Aec  Lamps.    H.  E.  Moul.    (Korting  &  Mathieson  Akt.-Ges.)    14,516.    June  21st. 
Electricsl  Junction  Boxes.    T.  E.  Murray.    19,684.    August  26th.    'Septem- 
ber nth,  1911.) 


19U. 

Telephonic  Appabatds.    F.  L.  Muirhead.    21,639.    October  2nd. 
VAPOUR-EU.ECTBIC  Apparatus.    P.  C.  Hewitt.    21,823.    October  3rd. 


Eleitrical  Motor-Vehicles  in  America, — A  meeting 

of  the  Electric  Vehicle  Association  of  America  was  held  in  Boston 
on  the  Sth  and  9th  inst.,  when  among  the  papers  read  was  one  on 
"Street  and  Traffic  Conditions  as  Applied  to  the  Use  of  Electrical 
Vehicles."  by  Mr.  R.  McAllister  Lloyd,  of  Xew  York,  another  entitled 
"  Some  Recent  Developments  in  the  Lead  Battery,"  by  Mr.  Bmce 
Ford,  of  Philadelphia,  and  one  on  "  Electrical  Vehicle  Charging 
Apparatus.''  by  Jlr.  R.  E.  Russell,  of  the  General  Electric  Co., 
Schenectady.  Xew  York. 

Hampton  Court    Fire    Protection. — The    Gamewell 

system  of  fire  protection  has  been  completed  at  the  Palace  by  Mr. 
G.  L.  Beasley,  of  10.  Warwick  Court,  W.C.  There  are  64  alarm 
boxes,  the  operation  of  any  one  of  which  punches  a  time  recorder 
in  the  fire  station  and  at  the  same  time  rings  a  gong  and  displays  a 
numbered  disk  in  each  of  the  27  firemen's  houses.  Telephonic 
messages  can  be  sent  from  any  box.  The  storage  batteries,  in 
duplicate,  are  supplied  automatically  from  the  local  lighting 
mains. 

Tlie  Lin'hting:  of  the  Hoase  of  Commons. — Answering 

a  Parliamentary  question  by  Mr.  King,  Mr.  W.  Benn  says  that  the 
First  Commissioner  of  Works  has  now  substituted  electric  light  for 
gas  in  the  Chamber  of  the  House,  and  the  result  is  satisfactory  1 1 
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It  is  impossible  to  withhold  one's  sympathy  from  the  moving 
appeal  set  forth  in  our  "  Correspondence  "  ailumns  by  the 
Secretary  of  the  B.E.A..M.A.  to-day  ;  the  abuse  to  which  he 
draws  attention  is  as  notorious  as  it  is  onerous.  Not  only  in 
connection  with  drawings  and  prints  is  it  experienced,  but 
also  ill  the  more  costly  items  of  complete  tenders  for  sections 
of  the  plant  which  is  to  lie  placed  on  order.  As  we  have 
pointed  out  on  previous  occasions,  it  is  not  unusual  for 
the  maker  of  a  dynamo  to  submit  a  number  of  alternative 
tenders  incorporating  the  engines  of  different  makers  in  his 
offer  for  the  combined  set,  and  sometimes  the  engine 
builders  also  tender  separately,  with  various  dynamos.  The 
conseciuence  is,  of  course,  that  innumerable  drawings  and 
specifications  are  required,  the  aggregate  cost  of  which 
constitutes  a  very  heavy  burden  upon  an  industry 
already  sufficiently  laden  with  costs  and  ta.xes  and  crushed 
by  excessive  competition.  In  the  long  run  the 
purchaser  has  to  pay  the  bill  for  the  whole,  and  the 
consulting  engineer  is  distracted  by  the  multiplicity  of 
tenders,  differing  but  little  in  essentials,  and  therefore  all 
the  more  difficult  to  appraise  in  order  of  merit. 

Never  was  it  more  necessary  to  cut  down  unproductive 
expenses  and  to  minimise  the  wusU;  of  labour  than  it  has  been 
during  recent  years  ;  it  is  true  that  we  are  just  now  passing 
through  a  phase  of  exceptional  prosperity,  but  that  is  no 
excuse  for  extravagance  on  the  part  of  the  industry,  any 
more  than  it  would  be  in  the  case  of  an  individual.  Now  is 
the  time  when  reasonable  profits  should  be  made  to  com- 
pensate for  all  those  lean  years  that  we  have  experienced, 
and  that  may  possibly  recur.  The  methods  of  shop 
management  have  undergone  a  revolution  ;  the  output  of 
each  workman  can  now  be  measured  and  checked  to 
decimal  fractions,  and  the  utmost  care  is  exercised  in 
up-to-date  workshops  to  abolish  loss  of  time  and  waste 
of  labour  in  every  department  :  it  is  no  less  important 
that  the  demands  of  external  sources  shall  be  similarly 
scrutinised  and  whittled  down  to  the  lowest  possible 
degree  consistent  with  efficient  salesmanship  and  satisfaction 
to  the  purchaser.  The  particular  type  of  oppression  cited 
by  Mr.  Dunlop  affords  a  flagrant  instance  of  thoughtlessness 
and  futility.  The  practice  may  be  due,  as  he  says,  to  the 
bad  habits  contracted  by  engineers'  assistants,  to  whom  the 
asking  for  a  superfluity  of  information  comes  easily,  without 
regard  to  the  cost  of  supplying  it ;  but  even  if  this  be  the 
case,  the  principals  are  wholly  responsible  for  its  continuance. 
There  is  no  mystery  or  complexity  about  ordinary  switchgear 
to  justify  the  provision  of  detaOed  drawings  in  the  pre- 
liminary stages:  any  competent  junior  draughtsman  can 
prepare  the  designs,  but  that  is  no  reason  for  setting  an 
army  of  junior  draughtsmen  and  photographers  at  work,  all 
doing  the  same  thing,  and  all  but  one  of  them  doing  it  to  no 
purpose.  Such  staff  might  be  more  profitably  employed  in- 
preparing  photographs  and  drawings  of  completed  work  for 
publication  in  the  technical  Press — a  direction  in  which  our 
firms  are  sadly  wanting  in  enterprise  in  comparison  with 
their  Continental  rivals. 

Apart  from  the  fact  that  the  purchaser  is  the  loser  in  the 
end,  there  is  another  consideration  which  cannot  fail  to 
appeal  to  every  patriotic  engineer — the  welfare  of  the  in- 
dustry in  which  he  is  himself  engaged — and  we  hope  that  the 
widespread  attention  that  is  now  being  given  to  the  subject 
will  induce  him  to  take  prompt  action  to  put  an  end  to  the 
waste  of  other  people's  time  and  money.  The  AssociatitDu 
has  done  well  in  taking  this  step,  and  we  trust  that  it  wiU 
be  no  less  earnest  in  removing  the  many  other  obstacles  with 
which  the  manufacturing  engineer  is  confronted  in  this 
country. 
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So  the  cat  is  out  of  the  bag  ;  the  great 

^''®  fiction  -(vhich  has  resulted  in  Manchester 

Manchester      ,    .  -^      r      ^      n    1  ,  -, 

Street  Lighting  "®^°^  ^  ^^^^  **'  °^^^  darkness— a  by-word 

Reports.        ^^  ^^^  matter  of  street  lighting — is  at  last 

exposed.     Even   the    Gas    Committee,  on 

which    rests  the  responsibility  for  the   gloomy  Manchester 

that  we  all  know,  cannot  very  well  cavil  at  a  report  which 

is  jointly  signed  by  a  recognised  enthusiast  in  the  cause  of 

street  lighting  by  gas. 

To  be  confronted  with  a  discrediting  report,  which 
cannot  but  reflect  on  the  part  played  for  so  many 
years  by  those  responsible  for  inefficiently  Hghted  streets, 
is  bad  enough,  but  to  know  that  that  report  is  subscribed 
to  by  a  zealous  admirer — even  though  with  transparent 
unwillingness — is  infinitely  worse.  Yet  such  is  the  plight  of 
the  Manchester  Gas  Committee,  now  happily  superseded  by, 
let  ns  hope,  an  impartial  Street  Lighting  Committee,  so  far 
as  street  illumination  is  concerned. 

In  the  early  summer  the  City  Council,  in  order  to  decide 
what  had  become  a  burning  question  in  more  senses  than 
one,  arranged  for  a  joint  investigation,  by  ilessrs.  Haydn 
Harrison  and  Jacques  Abady,  of  the  rival  systems  of  flame- 
arc  lighting  and  high-pressure  gas  lighting,  a  typical  in- 
stallation of  each  kind  having  been  arranged  for  the  pur- 
pose in  Portland  and  Princess  Streets  respectively.  The 
joint  and  individual  reports  of  these  gentlemen  are  dealt 
with  elsewhere  in  our  pages,  and  it  is  sufficient  here  to  say 
that  both  of  them  agree  that  the  illumination  in  the  two 
cases  is  approximately  the  same,  but  that  the  cost  of  the 
electric  lighting  is  considerably  less  than  that  of  the  high- 
pressure  gas  lighting. 

Mr.  Harrison  goes  further  in  his  separate  report,  stating 
"  that  had  the  gas  lamps  been  working  at  double  the 
efficiency,  or  the  cost  of  electrical  energy  been  double  what 
it  is,  the  electric  arc  lamps  would  still  have  proved  to  be  the 
more  economical  for  equal  illumination." 

But  we  can  safely  leave  Mr.  Harrison's  own  report  to  the 
judgment  of  our  readers  ;  it  deals  concisely  with  ascertained 
facts,  and  is  unobscured  by  generalities. 

Mr.  Abady 's  separate  report  is  much  more  extensive,  and, 
indeed,  he  appeare  to  have  expanded  the  reference  to  cover 
matters  far  removed  from  the  relative  merits  of  the  rival  in- 
stallations in  Portland  and  Princess  Streets,  a  proceeding 
which,  we  are  compelled  to  assume,  arises  from  the  necessity 
for  making  the  most  of  the  very  poor  case  for  high-pressure  gas 
lighting.  Mr.  Harrison  accepts  the  figures  of  costs  given  by 
the  Manchester  electricity  and  gas  departments,  and  draws 
a  straightforward  comparison  between  the  two  installations  : 
not  so,  however,  Mr.  Abady,  who  interprets  the  reference  to 
include  an  invitation  to  criticise  not  only  the  electricity  and 
gas  department's  costs  "  if  necessary,"  but  also  the  respective 
installations. 

The  words  "  if  necessary  "  are  significant :  never  was  it 
more  necessary  to  juggle  with  obstinate  facts  and  figures,  to 
gloss  over  the  fatal  deficiencies  of  gas  lighting,  and  to  damn 
by  the  faintest  of  praise  the  excellences  of  its  great  rival 
electricity,  and  Mr.  Abady"s  gas  friends  must  needs  admit 
that  he  has  left  no  stone  unturned  in  their  cause. 

The  all-important  fact  remains,  however,  that  he  himself 
considers  "  that,  based  upon  the  figures  of  cost  given  by  the 
electricity  and  gas  departments  ....  the  Manchester  Cor- 
poration gas  department  cannot  supply  for  public  lighting 
■  purposes  three-burner  high-pressure  lamps  at  as  low  a  cost 
as  can  the  electricity  department  supply  for  public  Ughting 
purposes  11-amp.  flame  arc  lamps." 

However,  as  the  drowning  man  will  clutch  even  at  a 
straw,  so  Mr.  Abady,  with  the  gas  instinct  uppermost, 
grasps  at  anything  which  may  keep  his  reputation  as  a  gas 
enthusiast  afloat.  And  the  straws  in  this  case  are  even  more 
intangible  than  usual. 

It  is,  however,  needless  to  enter  into  the  various  excuses 
and  specious  arguments  advanced  by  him  in  the  cause  of 
gas  :  even  he  must  reahse  the  utter  hopelessness  of  a  case 
which  compels  him  to  advance  such  a  statement  as  the  follow- 
ing : — "  It  is  also  a  fact  that  light  given  by  a  .  .  .  gas 
mantle  contains  a  larger  percentage  of  this  useful  light  than 
does  the  light  given  by  an  arc  lamp.  That  is  one  of  the 
reasons  why  a  street  lighted  by  high-pressure  gas  lamps  is 
so  noticeably  brilliant,  a  fact  which,  because  it  cannot  be 


measured,  cannot  be  e\-pressed  in  £  s.  d.."  or  to  urge  in  .its 
favour  the  preponderating  subsidies  of  the  gas  department 
to  the  rates — subsidies  which  are  due  in  part,  at  least,  to 
that  department  having  given  such  poor  value  for  money  in 
street  illumination  in  the  past. 

Moreover,  Mr.  Abady  goes  out  of  his  way  to  criticise 
matters  of  which  he  cannot  expect  to  be  regarded  as  a 
competent  judge,  i.e.,  the  fixed  and  running  charges  of  the 
Manchester  Electricity  Supply.  As  these  have  been  discussed 
from  time  to  time,  our  readers  will  be  aware  that  at  Man- 
chester the  fixed  charges  for  traction  are  based  on  plant 
which  has  been  practically  reserved  for  traction  purposes,  and 
are,  therefore,  somewhat  higher  than  the  fixed  charges  due 
to  the  large  turbine  plant  installed  solely  to  meet  the  rapidly 
developing  power  sujiply  business. 

The  traction  charges,  however,  benefit  in  the  general  re- 
duction in  running  charges  from  year  to  year  :  this  arrange- 
ment is  probably  as  equitable  as  di\iding  up  the  whole  of  the 
capital  expenditure  i>ro  rala  to  the  maximum  demands  for 
power,  lighting  and  traction,  and  basing  the  fixed  charges 
thereon. 

However,  in  such  case  a  brief  calculation  will  show  Mr. 
Abady  that  even  lower  values  are  obtained,  viz.,  £7'6  per 
Kw.  of  M.D.,  plus  •223d.  per  unit  running  costs,  as  compared 
with  the  £7-5  pet  kw.  and  •232d.  per  unit  adopted  by  Mr. 
Abady  in  calculating  the  cost  of  electric  lighting  in  the 
report. 

The  pill,  despite  Mr.  Abady's  attempted  gOding,  is  the 
bitterest  by  far  that  our  gas  friends  have  had  to  swallow  ; 
piU  .- — we  might  almost  say  emetic. 


The    controversy  on    municipal    motor 

Motor-         hiring,  which  appears  to  be  claiming  the 

\  '  5  close  attention  of  a  section  of  the  industrial 

Leeds. 

community  of   Leeds,  revives  once    more 

one  aspect  of  the  old  question  of  municipal   versus  private 

trading.    In  this  case  a  proposal  was  brought  forward  by  the 

Electricity  Committee  that  the  Corporation  should  borrow 

the    sum    of    £10,000    with    a   view    to    financing    and 

establishing  a  department  for  the  hiring  of  electric  motors 

— a  method  of  development  which  has  brought  much  grist 

to  the  mill  in  other  towns  similarly  "situated. 

Officially  the  Leeds  traders  will,  however,  have  none  of 
this,  and  in  view  of  the  active  opposition  aroused,  particu- 
larly on  the  part  of  the  elei'trical  fraternity  in  the  city,  the 
Council,  after  considerable  discussion,  referred  the  matter 
back  for  further  consideration  by  the  Committee,  so  that  the 
issue  is  still  undecided. 

Quite  apart  from  the  Committee's  proposal,  and  its 
real  or  imagined  effect,  it  is  worthy  of  examination 
whether  the  electrical  trade  opposition  to  this  particular 
phase  of  development  of  a  municipal  department  which 
is  un  fait  accompli,  is  not  short-sighted.  Neither  from 
a  commercial  nor  a  municipal  point  of  view  can  it  be 
contended  that  the  Leeds  electricity  department  has  failed 
in  its  objects,  but  it  is  quite  arguable  that  these  objects 
would  be  more  fully  attained  if  prospective  users  of  electric 
power  were  able  to  test  the  soundness  of  electric  driving 
without,  as  they  may  think  now,  having  a  possibly  useless 
motor  left  on  their  hands. 

If  in  a  city  like  Leeds  electric  driving  is  to  be  confined  to 
the  people  who  can  afford  to  purchase  their  installations 
outright,  it  must  be  obvious  that  a  large  proportion  of  the 
small  and,  no  doubt,  some  large  power  users — potential  con- 
sumers who  are  hesitating  on  the  score  of  first  cost — will  be 
indefinitely  lost  to  the  supply  undertaking  and  to  the  local 
electrical  firms  as  well,  if  they  would  only  see  it,  for  they 
forfeit  the  prospective  wiring  under  the  Electricity  Com- 
mittee's ischeme.  and,  with  one  exception,  are  apparently 
unable  or  unwilling  to  offer  any  facilities  for  motor  hiring 
comparable  with  those  under  the  scheme. 

As  we  understand  the  matter,  electrical  contractors,  speak- 
ing generally,  are  quite  willing  to  give  in  on  this  point  of 
motor-hiring,  which,  obviously,  would  mean  in  most  cases  a 
larger  lock-up  of  capital  than  they  can  stand,  if  electrical 
wiring  and  installation  work  be  left  to  them.  This  being 
so,  it  is  difficult  to  understand  why  Leeds  firms  are  anxious 
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t()  hiiuliT  a  [Milicy  wliit-b,  we  ticlicvc,  would  iimkc  lor  n  hitter 
(Ifvelopnient  of  the  city's  own  iin<k'itiikiii<;.  Wc  rccotjnise 
the  iraiiortaiue  of  tlie  principle  involved,  Init  there  are  some 
things  which  a  public  authority  is  by  nature  better  fitted  to 
handle,  and  one  of  these,  as  it  appears  to  us,  is  motor- 
hiring:. 

It  is  undeniable  that  a  great  field  exists  for  tlie  hire  of 
motors  and  other  apparatus  by  electricity  supply  under- 
takings, and  one  need  only  turn  to  the  rival  gas  under- 
takings for  proof  of  this.  What  proportion,  for  instance,  of 
the  20,000  gas  cookers,  which  the  peojile  of  Norwich  are 
credited  with  using,  would  have  found  users  if  some  hiring 
scheme  had  not  been  in  operation,  and  how  could  local  firms 
have  financed  the  liuge  business  which  has  actually  been 
built  up  ? 

Again,  the  neighbouring  city  of  Bradford  had  1,T;!2  motors 
on  its  iriains  at  June,  101 1,  and  of  these  the  larger  pro])ortion, 
viz..  ;i  I !),  were  hired  by  their  users,  and,  no  doubt,  maintained 
in  eflicient  order  by  the  Corjmration,  a  factor  of  no  small 
importance  to  the  small  power  user. 

The  jirolilem  of  the  small  power  user  who  cannot  afford  to 
purchase  apiiaratus  outright,  and  of  others  who  prefer  for 
various  reasons  to  hire  rather  than  purchase,  has  to  be  faced 
in  some  way,  and  it  is  ((uite  evident  that  co-operative,  and 
not  obstructive,  tactics  will  lead  to  the  most  imititable 
all-round  solution  of  the  matter. 


Anyone  who  holds  the  position  of 
*  **V^y*  director  of  a  public  company  must  some- 
times wonder  what  is  the  extent  of  his 
powers.  This  is  especially  the  case  when  he  sees  the  affairs 
of  the  concern  practically  run  by  the  managing  director  or 
the  chairman,  and  he  feels  that  he  has  little  or  no  power. 
So  far  as  the  direction  of  policy  is  concerned,  it  may  be  a  one- 
man  company.  A  correspondence  has  recently  appeared  in 
the  Times  with  reference  to  the  powers  of  directors.  It  was 
initiated  by  a  gentleman  who  wrote  to  comjilain  of  the 
present  state  of  company  law.  It  appears  that  he  had 
obtained  the  opinion  of  an  "  eminent  counsel  "  to  the  effect 
that  a  director  has  no  right  of  access  to  the  books  of  a  com- 
pany unless  he  is  specially  authorised  in  that  behalf  by  a 
resolution  of  the  board  of  directors.  This  opinion  has 
evoked  a  storm  of  disapproval,  and  having  regard  to  the 
authorities  cited  by  those  who  disapprove,  it  may  be  regarded 
as  erroneous.  Although  directors  can,  prima  facie,  only  act 
by  resolution  passed  at  a  duly  convened  board  meeting  at 
which  a  quorum  is  present,  and  no  director  has  individual 
powers  unless  delegated  to  him,  yet  the  directors  of  a  com- 
pany are  the  managing  partners  of  the  concern,  and  as  such 
are  entitled  to  the  same  right  of  access  to  the  books  of  the 
company  as  the  members  of  an  ordinary  partnership. 
In  Burn  v.  L.  and  S.  Wales  Coal  Co.  (W.IS^.  1890,  200) 
it  was  expressly  held  that  a  director  has  a  right  to  inspect 
and  take  notes  of  all  documents  held  for  the  company  virtute 
officii.  Lord  .Tustice  Buckley,  in  his  work  on  companies, 
appears  to  hold  the  same  view,  when  he  says  : — 

It  is  the  duty  of  the  directors  (a  duty  which  they  have  under- 
taken to  perform  in  becominjf  directors)  to  be  acquainted  with  the 
proceedinirs  of  the  board  of  which  they  are  members.  A  director 
cannot,  therefore,  semble,  escape  liability  by  professing:  ignorance 
of  a  state  of  affairs  which  he  might  have  learned  from  the  books 
of  the  company.  But  knowledge  of  all  the  entries  in  the  books 
will  not  be  imputed  to  him. 

English  law  is  sometimes  vague  and  uncertain,  and  it 
must  be  admitted  that  in  that  lengthy  Act  which  consolidated 
the  law  relating  to  public  companies  in  190G,  there  is  no 
special  provision  dealing  with  the  question  in  hand.  It 
would,  however,  certainly  be  surprising  if  the  position  of 
director,  which  involves  very  great  responsibility,  did  not 
carry  with  it  the  right  to  make  the  most  minute  inquiry 
into  the  affairs  of  a  company. 


Ii\e.s,  "  nininds  us  that  these — shall  wc  say  courageous!' — 
gentlemen  are  now  ten  in  number. 

That  they  have  been  able  conscientiously  to  adopt  what 
are,  by  comparison,  extremely  advanced  views  in  the  matter 
of  domestic  electricity  supply  is  all  to  their  credit,  and  un- 
doubtedly very  gratifying  and  satisfactory  to  their  consumers. 
It  is  no  secret,  however,  that  some  engineers,  men  whom 
we  and  they  respect  for  their  sound  views,  look  with  some 
misgivings  at  the  -^d.  unit  when  it  is  unaccompanied  by  a 
fixed  charge  based  on  the  connected  load. 

One  cannot  blame  them  for  this.  It  is  not  so  much  a 
question  of  the  normal  consumer's  peak  load  as  of  the 
abnormal  consumer's  possible  peak  load,  assuming  that  such 
consumers  take  every  possible  advantage  of  the  temptation 
which  is  purposely  held  out  to  them  to  adopt  electric  light- 
ing, heating,  cooking,  &c.,  throughout.  There  is  no  doubt 
that  consumers  on  a  rateable  value  assessment  tariff  will,  if 
they  fulfil  expectations,  tend  as  a  whole  to  become  abnormal 
consumere  in  the  matter  of  lighting  and  heating,  whatever 
they  may  be  as  regards  cooking,  and,  so  far,  nothing  definite 
ajipears  to  be  known  as  to  the  net  effect  of  their  increasing 
connections  on  the  peak  load. 

Our  remarks  do  not  refer  particularly  to  cooking  loads, 
which,  one  might  judge,  from  statements  made  at  the  Harro- 
gate Convention  in  June  last,  are  as  likely  as  not  to  be  "off- 
[leak  ■'  loads — at  any  rate,  this  is  the  experience  of  such 
divergent  localities  as  Jlarylebonc  and  Luton.  The  whole 
question  is  admittedly  an  involved  one,  but  probably  the 
engineer  who  adopts  the  id.  rate  risks  far  less  than  other 
people  suppose,  and  plays  for  far  higher  stakes  than  he  is  him- 
self aware  of.  The  engineer  has  a  great  ally  in  the  steadily 
falling  fixed  charge,  and  an  even  greater  in  the  mysterious 
diversity  of  habit  of  his  consumers. 

In  conclusion,  one  might  suggest  that  there  is  still  scope 
for  the  "point  five,"  who  feels  inclined  to  become  frac- 
tionally smaller  still,  to  consider  some  scheme  of  heating  at 
"  so  much  per  room "  during  the  winter  months.  Small 
heaters  suitably  placed  and  automatically  controlled  by  a 
thermostat  placed,  say,  on  the  ceiling,  and  adjueted  so  as 
to  maintain  a  temperature  of  about  CO"  F.,  might  meet  the 
case  :  but,  of  course,  it  needs  a  really  simple  and  reliable 
method  of  temperature  control  and  a  relatively  low  charge 
per  unit,  neither  of  which  may  materialise  just  yet. 


The  announcement  which   reached   us 
last  week  that  another  borough  electrical 
engineer — Mr.    Allen,    of    Carlisle  —  had 
been   elected   to  the  select  assembly  known  as  the  "  point 


The  "Point 

Fives." 


The  article  printed  elsewhere  in  this 
Country  House  j^^^  describing  the  electrical  installation 
Installations.         „        ,  .  ,     Vi  i  u  j   i     „ 

at  Stoneleigh   Abbey,  may  be  regarded  as 

illustrating  the  best  modem  practice  in  country-house  equip- 
ment. It  is  not  often,  perhaps,  that  the  engineer  has  so  free 
a  hand  to  carry  out  an  installation  as  he  considers  it  ought  to 
be  carried  out.  Usually,  he  is  more  or  less  bound  by  com-^ 
petition  to  effect  a  compromise  between  what  is  best  and 
what  is  expedient,  frequently  with  a  considerable  bias  towards 
the  latter,  but  in  this  case,  we  believe,  the  best  has  been 
demanded  and  supplied. 

The  fire-fighting  installation  is  particularly  interesting, 
being  designed  on  novel  lines,  and  marking  a  great  advance 
even  upon  the  up-to-date  system  previously  in  use  at  the 
Abbey.  Taken  in  conjunction  with  the  article  on  private 
house  water  supply,  recently  published  in  our  pages,  which 
attracted  much  attention,  it  indicates  a  useful  opening  for 
electricity  supply  in  country  houses,  and  in  other  connections 
also. 

Electric  cooking  is  another  direction  in  which  country 
houses  offer  a  wide  scope  for  development.  Here  it  is  free 
from  all  competition  except  that  of  the  coal  range,  and,  once 
tried,  cannot  fail  to  score  a  triumph. 

It  is  regrettable  that  the  uses  of  electricity  in  agriculture 
are  still  but  little  appreciated  in  this  country  ;  we  have  en- 
deavoured to  bring  them  home  to  our  readers  by  inserting 
descriptive  accounts  of  work  that  has  been  accomplished 
abroad,  and  we  fully  believe  that  eventually,  when  the  British 
agriculturist  realises  the  extreme  convenience,  economy  and 
efasticity  of  electric  power,  he  will  be  glad  to  avail  himself 
of  its  advantages. 
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AUTOMATIC    CURRENT    REGULATION 

DURING    EXHAUSTION  OF   INCANDESCENT 

LAMPS. 


[communicated.  ] 

Iff  any  process,  such  as  the  manufacture  of  incandescent 
electric  lamps,  which  involves  passing  work  through  a  number 
of  departments,  it  is  often  difficult  to  trace  defects  in  the 
final  product  to  the  department  primarily  responsible.  A 
certain  percentage  of  incandescent  lamps  have  to  be  rejected 
as  •'  outfalls "  when  tested  on  the  photometer,  owing  to 
incorrect  treatment  either  in  the  filament  mounting  or  globe 
exhausting  stage  of  manufacture.  This  leads  to  special 
annoyance  and  loss  when  fulfilling  urgent  orders.  Not  only 
may  delivery  be  delayed  beyond  the  promised  date,  but  also, 
especially  if  the  order  is  for  lamps  of  unusual  candle-power 
or  voltage,  the  maker  gradually  accumulates  a  stock  of 
"outfalls  "  for  which  there  is  very  little  demand. 

The  two  most  delicate  operations  in  the  construction  of 
an  incandescent  lamp  are  the  mounting  of  the  filament,  and 
the  exhaustion  of  the  bulb.  Up  to  the  present  a  very  con- 
siderable number  of  lamps  have  been  seriously  injured  by  the 
incandescing  of  the  filaments  at  too  early  a  stage  in  the 
exhaustion  of  the  bulbs,  and  by  delay  in  opening  the  supply 
circuit  in  case  of  failure  of  the  vacuum. 

The  apparatus  described  and  illustrated  in  the  following 
paragraphs  is  due  to  A.  Stifter,  and  provides  for  the  auto- 
matic switching-in  of  lamps  when  such  a  vacuum  has  been 
attained  that  the  filament  may  be  safely  incandesced,  and 
also  for  automatic  opening  of  the  supply  circuit  in 
the  event  of  the  explosion  of  a  bulb  or  serious  deterioration 
of  vacuum  by  leakage  in  a  bulb  or  its  connections.  The 
attendant's  duty  is  limited  to  mounting  and  sealing-off 
lamps  :  hence,  a  reduced  staff  can  deal  with  an  increased 
output,  while,  by  the  action  of  the  automatic  circuit  breaker, 
the  number  of  the  spoiled  and  "outfall"  lamps  is  greatly 
reduced. 

Referring  to  fig.  1,  the  mercury  vacuum  meter  a  controls 
a  local  circuit  containing  the  switch  solenoid  d ;  the 
resistances  ?>, — i,  are  of  any  convenient  resistance  material, 
and  are  provided  with  intermediate  platinum  contacts  fused 


Fig.  1. 

through  the  wall  of  the  vacuum  gauge.  When  the  mercury 
has  risen  to  a  height  corresponding  to  that  vacuum  at  which 
the  lamp  can  safely  be  incandesced,  the  contact  c  is  closed, 
and  current  flows  from  the  local  battery  through  the  whole 
of  b,  and  the  coil  d.  The  core  e  is  then  raised  so  far  that 
the  conducting  part  of  the  U-bar  /  (see  also  fig.  2),  is 
drawn  into  the  mercury  cups  y,  thus  closing  the  lamp  circuit. 
If  the  filaments  have  been  mounted  properly,  they  now 
become  dully  incandescent,  and  the  isolating  switch  h  in  the 
alarm  bell  circuit  is  closed. 

Above  the  coil  d  is  an  insulating  plate  i  carrying  contact 


bars  Ic-i,  k„  the  construction  of  which  is  shown  in  fig.  ?>,  which 
imagines  the  ring  of  bars  developed  into  one  plane.  The  actual 
arrangement  is  shown  in  plan  in  fig.  4.  At  the  moment  when 
/  closes  the  lamp  circuit,  these  contact  bars  make  no  connection 
between  sections  m,,  nu,  &c.,  of  the  ring  /,  hence,  for  the  time 
being,  the  lamp  current  traverses  the  whole  of  the  liquid 
resistance  column  n. 

Meanwhile  the  lamp  vacuum  is  increasing,  and  when  the 
mercury  level  in  the  vacuum  gauge  reaches  o,  the  section  A, 
of  /(  is  short-circuited,  and  the  current  through  d  being  thus 
increased,  the  core  e  is  raised  further  and  the  conducting 
limbs  of  h  make  contact  between  m,,  w»,,  thus  short-circuit- 
ing part  of  the  resistance  «,  with  the  result  that  the  lamps 
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Fig.  2.  Fig.  3. 

bum  more  brightly  than  before.  The  same  cycle  is  repeated 
till,  by  the  time  the  mercury  in  the  vacuum  gauge  reaches  h, 
the  whole  of  n  is  shcrt-circuited  and  the  lamps  are  supplied 
at  10  per  cent,  over-voltage. 

.Suppose  now  that  a  lamp  explodes,  or  a  leakage  occurs 
during  the  exhaustion,  the  mercury  level  in  a  at  once  sinks 
below  c,  the  coil  d  is  cut  out  of  circuit  and  the  lamp  current 
is  rapidly  reduced,  as  hi,  !.'.,,  &c.,  descend,  and  finally  the 
switch  /  is  opened.  The  core  e  descends  under  its  own 
weight  and  that  of  the  contact  gear  ;  no  control  spring  is 
used.  The  opening  of  the  control  circuit  permits  the  arma- 
ture of  r  to  fall,  with  the  result  that  the  alarm  bell  u  at 
once  commences  to  ring  and  attracts  the  notice  of  the 
attendant,  who  ojiens  //,  remedies  the  defective  condition  and 
recommences  the  exhaustion.  At  the  most  one  lamp  is  lost. 
Should  the  switch  h  not  be  closed  after  the  lamps  have 
been  switched  in  circuit,  the  automatic  action  of  the  main 
switchgear  is  unaffected,  but  the  attendant  may  for  some 
time  fail  to  notice  that  the  vacuum  has  been  lost  and  the 
lamp  circuit  opened. 

Should  the  vacuum  fail  temporarily  after  the  switching- 
in  of  the  lamps  (owing  to  a  sudden  emission  of  occluded 
gases,  or  the  drying-out  of  moist  joints),  the  push  /r  may  be 
compressed,    thus   keeping  the  local  control  circuit  closed 


Fig.  4. 


Fig.  5. 


Fig.  6. 


until  the  mercury  level  in  the  vacuum  gauge  again  rises 
above  c.  Temporary  loss  of  vacuum  by  the  above  causes  is 
easily  distinguished  from  the  sudden  large  and  permanent 
loss  of  vacuum  due  to  in-leakage.  To  avoid  oscilla- 
tion of  the  core  e  occurring  when  temporary  vacuum  varia- 
tions are  set  up  during  exhaustion  (thus  leading  to  a  tem- 
porary uncovering  of  one  or  more  contacts  It),  a  cylindrical 
damping  capsule  is  provided. 

When  dealing  with  lamps  of  abnormal  voltage  or  candle- 
power,  a  second  liquid  resistance  may  be  connected  in  series 
or  parallel  with  n,  as  shown  in  fig.  5,  after  opening  the 
isolating  switch  x.  The  effective  value  of  the  supplemen- 
tary resistance  may  be  varied  by  raising  or  lowering  K,  or 
varying  the  water  level,  or  by  the  addition  of  a  few  drops 
of  acid  or  alkali.     Every  type  of  lamp  can  thus  be  handled 


Vol.71.  No.  i,H?3,NovEMBKR  1,1912.]     THE    ELECTRICAL    REVIEW. 


689 


simply  iinil  rapidly,  and  to  avoid  risk  of  injury,  the  whole 
apparatus  is  so  enclosed  tliat  only  the  vacuum  gauge  is 
visible,  and  the  switch  h  and  push  ir  are  acccssiblo  to  the 


worknian. 


In  order  to  make  the  contact  loops  Ic  as  light  as  possible, 
the  conducting  length  may  be  made  up  of  aluminium  1  — "i, 
but  it  is  then  irapossil)le  to  use  mercury  at  »«„  w,,  &c.,  and 
some  other  means  of  effecting  erticient  contact  must  be 
employed.  As  compared  with  eojiper  and  the  noble  metals, 
aluminium  has  high  conductivity,  while  possessing  very  low 
specific  gravity. 

[f  aluminium  be  used,  the  weight  of  each  (jontact  loop 
need  not  exceed  12  gm.,  and  it  is  possible,  by  using  glass 
(siiecitic  gravity,  2-(!.")),  or  quartz  (specific  gravity,  ■>•:> — -J-H) 
for  the  upper  insulating  part  of  the  i;  bars,  to  load  the  ring/ 
very  symmetrically,  thus  reducing  the  friction  of  the  guide 
rollers  //,,  //^.  Probably,  however,  the  surface  film  of  o.xide 
forming  <>ii  aluminium  and  the  impossibility  of  using  this 
metal  in  mercury  cups  would  make  it  desirable  to  use  some 
other,  though  heavier,  metal.  The  contact  length  of  the 
main  .switching  piece/  may  be  made  of  carbon  (in  order  to 
reduce  duniago  by  sparking  when  opening  the  lamp  circuit) 
and  the  upper  part  of  quartz. 

Retiidunl  Pressure  at  tr/iirh  Lumps  may  he  Incandesced. — 
It  is  sometimes  recommended  that  lamps  should  not  be 
incandesced  until  the  residual  pressure  of  gases  in  the  bulb 
has  been  reduced  to  0  00013  atmosphere,  but  experience 
shows  that  no  damage  occurs  if  filaments  are  incandesced 
when  the  pressure  reaches  0'002(;2  atmosphere  ;  it  must  be 
remembered  that  a  considerable  part  of  the  residue  is  by  this 
time  composed  of  inert  gases  from  the  filaments  and  joints, 
&c.,  which  gases  have  no  oxidising  or  other  injurious  effect 
on  the  incandescent  filament.  There  is  a  distinct  advantage 
in  incandescing  the  Hlanicnts  for  as  long  a  period  as  possible 
during  evacuation,  and  this  particularly  applies  to  metallic- 
filament  lamps,  owing  to  the  large  number  and  surfaces  of 
parts  within  the  bulb,  and  (except  in  the  latest  types)  large 
number  of  cemented  joints. 

It  is  especially  important  that  the  point  (e)  (fig.  1)  be 
correctly  chosen  so  that  tiie  lamps  are  switched  in  imme- 
diately, but  not  before,  tliat  \acuura  is  reached  at  which  the 
filament  can  be  incandesced  without  injury. 

Fig.  (■>  represents  part  of  a  standard  vacuum  gauge.  The 
right-hand  tube  is  open  to  the  atmosphere,  the  central  stand- 
pipe  is  sealed  at  the  top,  and  the  left-hand  tube  is  connected 
to  the  exhausting  system.  During  the  exhaustion  of  the 
lamps,  mercury  rises  in  the  centre  tube  l,  and  when  it  reaches 
level  1,  the  stand-pipe  <;  is  isolated  from  the  left-hand  tube. 
As  the  mercury  rises  yet  higher,  the  rarefied  air  in  u  is  com- 
jiressed,  and  by  the  time  the  mercury  reaches,  say,  the 
10  mark,  on  the  scale,  the  vacuum  in  the  lamp  has  reached 
such  a  value  that  the  filaments  can  safely  be  Incandesced. 
The  corresponding  mercury  level  in  the  vacuum  gauge  under 
calibration  can  now  be  marked,  and  thus  the  point  c  deter- 
mined. * 

The  dimensions  shown  in  fig.  0  are  in  mm.,  and  in  the 
present  case  v  =  volume  of  stand-pipe  above  1  =  2,28(1 
mm.^ :  t\  =  volume  of  stand-pipe  above  scale  mark 
10  =  T'SS  mm.' ;  }\  =  lamp  vacuum  corresponding  to  i's, 
and  requiring  to  be  determined  ;  p^  =  pressure  of  air  in  i\. 
The  pressure  p^  can  never  reach  1  atm.,  but  its  value  at  any 
moment  can  be  calculated  as  follows  : — 

The  diameter  of  l  =  4  mm.  and  /',  =  2,28(;  mm.' 
corresponding  to  a  column  182  mm.  in  height,  and  therefore 
a  pressure  of  0-238  atm.,  i.e.,  [u  =  0'7(;2  atm.  Then,  from 
Boyle's  Law — 

/',  •  '•,  =  IK  ■  r., 
whence,  substituting  the  above  values  for  i\,  r.j  and  ]h, 
H,  =  0  00202  atm. 

Having  once  determined  experimentally  the  critical  resi- 
dual pressure  at  which  given  filaments  can  safely  be  incan- 
desced, the  corresponding  volume  Cj,  and  hence  the  scale 
mark  to  which  the  mercury  must  rise  in  the  stand-pipe  of 
the  vacuum  gauge  (fig.  6),  can  be  calculated  by  the  inverce 
of  the  above  process. 

An  ultimate  vacuum  of  about  0'002  mm.  (2-62  x  10"") 
suffices,  hence  the  difference  between  the  vacuum  at  which 
the  filament  is  first  incandesced  and  the  vacuum  when 
exhaustion  is    considered  complete,    corresponds    to   about 


2  mm.  height  in  the  vacuum  gauge  (fig.  1),  and  to  increase 
this  height  sufficiently  to  enable  the  seven  contact  wires 
h,  etc.,  to  be  fused  through  the  glass,  the  diameter  of  the 
tube  is  locally  constricted  from  5  mm.  to  about  1'3  mm., 
thus  providing  a  length  of  nearly  30  mm.  for  the  control 
contacts. 


CORRESPONDENCE. 

Letteri  received  by  V4  after  5  P.M.  ON  Tuesday  canitot  appear  uiUxl 
the  follotoing  week.  ■  Cvrretpondentt  should  forward  their  commum- 
cationt  at  the  earliett  potsible  moment.  No  letter  can  he  published 
unlets  we  hare  the  writer'!  name  and  address  in  our  possession. 


The  Institution  of  Electrical  Engineers. 

I  notice  that  the  above  Institution  threatens  to  come  off 
its  pedestal  and  do  something  for  its  ordinary  members. 

We  have  lately  had  a  good  illustration  of  what  the 
"strongest  Trade  Uni'jn  in  the  world" — namely,  the 
Medical  Association — can  do  for  the  medical  man.  Imagine 
our  Institution  saving  tiieir  fully-qualified  members  from 
the  17s.  per  week  job,  in  charge  of  408.  to  80s.  per  week 
workmen.  The  workman  has  his  Union,  the  178.  engineer 
only  the  Institution  of  Electrical  Engineers. 

The  Ekctriial  Times  tells  us  that  recruits  to  the  Insti- 
tution "  will  find  that  membership  w  ill  be  of  increasing  value 
to  them  in  their  careers."  I  wish  the  word  increasing  had  been 
left  out ;  then  one  could  recruit  with  an  easy  conscience. 
"  Professional  status  in  the  electrical  world  "  is  all  very  well 
in  its  way,  but  it  does  not  help  some  of  us  to  earn  an  unskilled 
labourer's  pay. 

The  Medical  Association  takes  very  good  care  of  the  pro- 
fessional status  of  the  doctors  :  but,  what  is  more,  it  also 
helps  them  to  live.  Overcrowded  as  the  medical  profession 
is,  one  cannot  employ  a  doctor  for  17s.  per  week,  neither  is 
it  possible  for  a  chemist  to  pretend  he  is  a  qualified  medical 
practitioner. 

AVhen  will  our  Institution  Ijecome  less  dignified  and 
more  useful  to  the  majority  of  its  members  ?  I  am  sure 
none  of  us  would  mind  paying  double  or  even  treble  our 
present  subscription  if  we  could  feel  as  the  doctors  must  now 
feel  in  regard  to  their  own  glorious  and  dignified  '•  Trade 
Union."  If  the  above  ever  comes  to  pass,  there  will  be  no 
need  for  members  to  recruit  as  at  present.  The  difficulty 
will  be  to  keep  unqualified  men  out  of  the  Institution  of 
Electrical  Engineers. 

When  shall  we  see  at  the  head  of  your  advertisement 
column  : — "  Before  applying  for  the  post  of  electrical  engi- 
neer  under  the  Corporation,  intending  applicants 

are  requested  to  apply  to  the  Institution  of  Electrical  Engi- 
neers "  ? 

A.  J.  Abraham, 

JSny infer  and  Manager, 

Aberdare  Electricity  Works, 
October  23'r/,  1!)12. 


Switehgear  Drawing-Office  Expenses. 

I  am  directed  by  my  Council  to  invite,  through  the 
medium  of  your  value<l'  paper,  the  attention  of  municipal 
and  consulting  engineei-s  and  other  principals  interested  in 
the  purchase  of  switchboards,  switehgear  and  apparatus  to 
the  burden  at  present  imposed  upon  manufacturers  by 
demands  for  drawings,  the  cost  of  preparing  which  is,  in 
many  instances,  largely  disproportionate  to  the  value  of  the 
orders  for  which  they  are  prepared. 

It  appears  to  be  customary— the  custom  originating,  no 
doubt,  in  competition,  and  now  sanctioned  by  use— in  every 
instance  at  the  inrjuiri/  stage  of  a  switehgear  order,  _  for 
purchasers  to  ask  each  tenderer  for  special  drawings,  irre- 
spective of  the  size  or  value  of  the  apparatus  inquired  for  ; 
and  it  is.  thus,  not  unusual  for  a  maker,  when  acting  as 
sub-contractor,  to  be  requested  by  a  dozen  different  firms  to 
supply,  for  tendering  purposes,  of  each  section  of  the  order, 
a  dozen  sets  of  drawings  in  duplicate,  together  with  blue 
prints  and  diagrams  of  connections  and  dimensions,  the 
order  itself  being  of  the  value  of,  perhaps,  not  more  than  £10. 
In   the  case  of    intermediate   sub-contractors  making  the 
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demand  on  behalf  of   some  main  contractor,    the    work  is 
doubled,  and  may  even  be  quadrupled. 

It  is  submitted  by  members  that,  while  in  the  case  of 
large  special  switchboards,  detailed  lay-out  drawings  may 
I'easonably  be  required,  in  the  majority  of  cases  an  immense 
wastage  of  time  and  labour  takes  place  in  the  manufacturers' 
drawing  offices,  most  of  the  drawings  dematded  being  un- 
necessary for  the  immediate  purpose  :  and  that  simple  illustra- 
tions of  the  apparatus  offered  would,  in  the  first  instance,  be 
amply  sufficient  to  enable  purchasers  or  their  engineerstodecide 
as  to  the  tenderer  or  tenderers  to  whom  they  will,  in  the  first 
instance,  give  the  preference,  who  could  then  be  required  to 
submit  the  necessary  drawings. 

The  grievance  is,  moreover,  as  it  appears,  not  confined  to 
the  tender  stage.  In  the  contract  stage  also,  the  drawings 
required  are,  members  submit,  frequently  excessive  in 
number  and  variety,  and  unnecessarily  detailed.  In  the  case 
of  motor  panels,  for  example,  of  which  a  large  number  are 
sometimes  ordered  at  one  time,  it  is  not  unusual  for  three 
or  more  dimensional  prints  of  each  panel  to  be  asked  for. 

My  Council  conceive  that  in  many  instances  excessive 
demands  for  drawings  may  arise  from  thoughtlessness  or  lack 
of  knowledge  on  the  part  of  purchasers'  assistants,  who 
habitually,  and,  perhaps,  excusably,  make  them  as  a  matter 
of  routine  with  every  inquiry  or  order  passing  through 
their  hands,  specifications  usually  embodying  "  covering " 
provisions  as  to  the  drawings  which  shall  be  supplied  if 
required. 

From  whatever  cause  arising,  however,  my  Council  feel 
assured  that  a  remedy  will  be  found  for  the  grievance,  and 
that,  so  far  as  it  lies  within  the  power  of  purchasers  to 
apply  it,  the  remedy  will  be  applied.  The  interests  of 
both  parties  are  obviously  served  in  the  end  by  keeping 
down  charges  for  unproductive  labour :  and  the  total 
amount  of  drawmg-office  charges  incurred  yearly  by  manu- 
facturers as  a  body  is,  under  the  present  system,,  very 
large  indeed,  having  regard  to  the  fact  that  only  one  or 
two  out  of  the  20  or  more  tendering  firms  can  possibly  get 
any  order. 

D.  N.  Dnnlop, 

Secretary,  The  British  Electrical  and 

Allied  Manvfactvrers'  Association. 

London,  W.C,  October  .25fh,  1912. 

[The  prectice  to  which  o\jr  correspondent  refers  is  one 
to  which  we  have  from  time  to  time  drawn  attention  during 
the  past  ten  years  and  more  ;  there  is  no  doubt  that  it  is, 
as  he  says,  a  source  of  great  expense  and  waste  of  labour, 
and  like  some  other  familiar  items  in  specifications,  its 
observance  is  largely  due  to  tradition.  We  refer  to  the 
matter  more  fully  in  our  leading  columns. — Eds.  E.K.] 
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Generating  Plant  for  Village  Lighting. 

"  Little  Man  "  hardly  gives  one  any  important  data  on 
which  to  found  an  answer  to  his  query.  This  opinion  in  a 
day  of  highly-efficient  internal-combustion  engines  may  seem 
absurd,  but  from  having  advised  on  a  good  many  such  cases 
during  the  last  few  years,  I  am  in  a  position  to  state  that  in 
many  such  small  plants  an  examination  of  the  methods  of 
working  them  generally  shows  that  with  very  little  capital 
expenditure  the  output  of  the  plant  could  be  much  increased, 
and  the  amount  of  fuel  taken  to  run  the  increased  load  be 
actually  decreased.  It  is  not  contended  that  such  plants 
could  show  the  fine  results  of  the  up-to-date  internal- 
combustion  engines  ;  that  would  be  obviously  ridiculous,  but 
where  capital  is  of  such  importance,  it  often  results  in  a 
cheaply  obtained  steam  plant,  or  the  present  plant,  slightly 
altered,  being  able  to  suit  the  financial  conditions  of  the 
owners  better.  If  with  fuel  costs  at  I'ld.  per  unit, 
customers  are  increasing,  it  follows  that  the  said  customers 
must  be  prepared  to  pay  the  cost  of  generating  electricity  in 
this  fashion,  or  they  would  not  apply  for  connection.  The 
problem  then  becomes  not  one  of  extremely  low  costs  per 
unit  generated,  but  of  extremely  low  capital  expenditure  per 
unit  of  plant. 

Why  not  try  running  condensing  and  installing  a  feed- 
water  heater  ?  These  points  alone  would  allow  some  extra 
output  at  a  diminished  coal  cost,  and  as  the  extra  power 
required  appears  to  be  very  small,  it  may  be  that  some  extra 


load  can  be  safely  carried  in  this  manner  if  the  generator 
will  stand,  say,  another  2  or  3  kw. 

I  agree  with  "  liittle  Man  "  that  such  plants  are  able  to 
fill  a  demand  for  electric  lighting  in  out-of-the-way  villages, 
when  really  modern  plant  would  be  too  costly  for  the 
financial  resources  of  the  district. 

8uch  plants  are  exceedingly  interesting,  and  it  is  sur- 
prising how  many  such  exist,  and,  above  all,  how  they  nearly 
all  seem  to  satisfy  their  owners.  If  "  Little  Man "  will 
communicate  with  me  through  the  Editor,  I  shall  be 
pleased  to  go  into  the  matter  on  receiving  full  particulars 
of  the  present  installation. 

Electric  Snpply. 


I  was  interested  in  your  correspondent's  letter  under  the 
above  heading,  and  I  think  a  good  many  of  your  readers 
would  be  glad  of  some  furtlier  infoimation  about  the  small 
plant  referred  to,  for  a  great  many  of  these  village  lighting 
plants  will  be  erected  wiihin  the  next  few  years.  The 
question  as  to  the  btst  and  nicst  economical  plant  for  such  a 
job  could  hardly  be  answered  unless  or  e  knew  the  maximum 
number  of  lights  the  plant  would  ever  be  likely  to  be  called 
upon  to  deal  with,  but  in  your  correspondent's  case,  I  should 
think  a  reliable  steam  engine  would  be  hard  to  beat.  I  am 
surprised  that  he  does  not  add  a  feed-water  heater  to  his  plant, 
as  this  would  certainly  mean  an  economy  in  fuel.  No  men- 
tion was  made  of  a  storage  battery,  but  presumably  one  is 
installed.  Perhaps  your  correspondent  would  say  (1)  what  is 
the  voltage  of  his  supply,  and  the  system  ;  (2)  what  he 
expects  as  an  ultimate  maximum  load  ;  (3)  the  rate  per  unit 
charged  ;  and  (4)  if  the  syndicate  supplies  meters  and 
charges  a  rent  for  the  same. 

I  am  interested  in  two  or  three  small  village  lighting 
■  schemes,  and  should  be  pleased  to  reciprocate  with  any 
information  I  can  give. 

E.  J.  Williams. 

Inverness,  Oclober  2Hlh,  1012. 


Fuse  FornnilsB. 


In  a  letter  in  your  last  issue  under  this  title,  Mr.  W.  H.  F.- 
Murdoch refers  to  a  paper  which  Dr.  Russell  read  before 
the  Physical  Society  in  1910,  and  which  he  appears  to  have 
misunderstood. 

Dr.  Eussell  proves  that  if  a  wire  carrying  a  current  be 
cooled  by  a  steady  stream  of  liquid,  flowing  in  a  direction 
perpendicular  to  the  length  of  the  wire,  the  current  which 
is  necessary  to  maintain  the  temperature  of  the  wire  a  given 
amount  above  that  of  the  supply  of  liquid  is  proportional 
to  «'  ^',  where  a  is  the  radius  of  the  wire.  The  assumptions 
made  are  that  no  heat  is  lost  by  conduction  or  by  radiation, 
that  the  cooling  liquid  is  incompressible,  and  that  steady 
stream-line  flow  takes  place.  The  theorem  has  received 
ample  experimental  verification. 

For  wires  of  small  diameter  stretched  horizontally  and 
cooled  by  a  vertical  convection  current  of  air,  the  above 
conditions  hold  approximately.  For  flat  strips  they  cannot 
be  supposed  to  be  true,  nor  for  short  thick  wires. 

Messrs.  Schwartz  and  James  show  that  the  steady  current 
required  to  raise  a  fuse  wire  to  its  melting-point  is  pro- 
portional to  a",  and  that  n  lies  between  I'lSand  1'32,  except 
in  the  case  of  larger  copper  wires,  where  much  of  the  heat  is 
lost  by  conduction  to  the  terminals.  In  the  case  of 
aluminium  the  causes  which  lead  to  the  ultimate  disruption 
of  the  fuse  are  very  complicated,  but  the  current  required  to 
melf  the  metal  is  shown  to  be  proportional  to  «'-'. 

I  am  not  aware  that  Dr.  Euss-ell  claims  to  have  dis- 
covered a  new  law  for  luses,  but  I  thii  k  he  was  not  far  from 
the  truth  w  hen  he  stated  that,  previc  uirly  to  the  appearance 
of  Messrs.  Schwartz's  and  James's  japer,  electricians  were 
accustomed  to  estimate  the  fusing  curient  of  a  wire  by  the 
mtthod  which  is  referred  to  by  Mr.  Murdoch  as  "  llie  best 
Mown,''''  viz.,  c  a  </''.  The  index  1"25  for  wires  and  cables 
in  air  is  in  excellent  agrei  ment  with  results  obtained  by  Prof. 
Forbes  as  far  back  as  1 882  (see  Electrician,  Tol.  9,  page  497), 
and  both  he  and  Prof.  J.  T.  Bottomley  proved  30  years  ago 
that  the  1-5  law  was  erroneous. 

There  is  no  such  statement  in  Dr.  Russell's  paper  as 
R   =  p„It(i^  ;  the   resistance  per  unit  length  of  the  wire  is 
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tuketi  lis  Piil^ti",  Pi,  beiiif?  the  volume  resistivity  of  the 
wire  at  the  steady  tcin|)erature  which  it  attains.  The  term 
"volume  resistivity"  (as  to  the  meatiiiifj  of  which  Mr. 
Murdoch  seems  to  be  uncertain)  is  detincd  in  any  standard 
iiook  on  testing:,  e.g.,  Flemins's  "  Handbook  of  the  Electrical 
Laboratory,"  Vol.  I,  paf^e  'lh2. 

F.  T.  Cliapman. 

llendon,  Orlnher  i><th,  l'J12. 


THE    EMPLOYMENT    OF    COMMISSION 
AGENTS. 


Salaries  in  Canada. 


The  salaries  paid  in  the  electrical  business,  particularly  in 
central  stations,  have  often,  and  rightly,  been  the  subject  of 
comment  in  your  columns.  I  notice,  in  your  issue  of 
September  i7th,  an  advertisement  for  a  switchboard  atten- 
dant at  78.  6d.  a  week.  I  should  like  to  call  the  attention 
of  the  men  in  the  old  country,  who  accept  similar 
positions,  to  the  wages  paid  to  switchboard  men  in  Canada. 

The  rate  of  pay,  of  course,  varies  iti  different  parts  of 
the  country,  but  a  very  fair  average  is  from  £3  lOs.  to  £4 
a  week.  In  one  station  that  I  know  of,  two  out  of  the 
three  switchboard  men  arc  under  21  years  of  age.  One  I 
know  to  be  lit,  and  he  lias  had  one  year's  experience.  lie 
gets  £4  a  week.  Out  of  this  he  pays  less  than  £1  a  week 
to  the  company  for  board  and  lodging. 

We  are  told  that  money  is  not  everything  in  this  life,  but 
a  jump  from  7s.  Od.  to  t'4a  week  is  almost  worth  consider- 
ing. .\u  increase  in  salary  of  o\er  1,000  percent.!  It 
sounds  almost  like  the  dream  of  the  advertising  manager  of 
a  correspondence  school,  nevertheless  it  is  true. 

Emigrant. 

Canada,  OcUihcr  \\)lli,  1 1112. 

[We  do  not  doubt  our  correspondent's  statement,  but,  to 
prevent  immediate  and  wliolesale  emigration,  we  may  jxiint 
out  that  the  number  of  switchboard  jobs  in  Canada  is  not 
unlimited,  and  most  of  them,  no  doubt,  are  occupied. — 
Ens.  E.R.] 


(,'ouimeri'iul  Devclupment. 

In  view  of  ttie  leading  article  contained  in  your  issue  of 
October  25th,  I  think  it  may  be  of  interest  to  your  readers 
to  know  that,  whereas  the  British  Commercial  flas  Associa- 
tion has  sold  over  700,000  pamphlets  in  its  first  year,  the 
Electric  Supply  Publicity  Committee  has  sold  over  2^ 
millions  in  2^  years. 

For  reasons  which  are  clearly  stated  in  your  article,  this 
is  the  only  field  of  operation  in  which  the  work  of  the  Elec- 
tric Supply  Publicity  Committee  is  open  to  comparison  upon 
equal  terms,  but  I  think  it  shows  that  the  Committee  may  be 
trusted  to  perform  its  duties  satisfactorily,  and  I  hope  that 
your  remarks  may  have  the  effect  of  providing  the  Conmiittee 
with  further  opportunities  for  activity  in  the  common  interests 
of  the  electrical  industry. 

A.  F.  Harrison, 
Chairman,  The  Electric  Supply  Puliliriti/  Committee. 

London,  E.C.,  Ocloher  20tt,  1912. 

[And  this  is — 2)itblin/i/  .' — Eds.  E.R.] 


Speeeli  Frequency. 

It  has  always  been  assumed  in  .telephonic  transmission 
calculations  that  the  average  frequency  or  pitth  of  the 
human  voice  is  from  750  to  850.  There  appears  to  be 
some  doubt  as  to  the  basis  on  which  this  figure  was  arrived 
at,  and  its  correctness.  It  would  be  interesting  to  know, 
and  perhaps  some  correspondent  can  say,  on  what  basis  this 
frequency  has  been  adopted. 


[by  ot:;r  legal  coNfniBitTon.] 


Association  of  Mininj^  Electrical  Enjrineers.— Mr. 

Sydney  F.  Walker,  of  Bath,  has  been  re-elected  for  the  fourth  year 
in  sucession  as  the  president  of  the  South  Wales  Branch  of  the 
Association.  His  presidential  address  dealt  with  the  introduction 
of  electricity  into  mines. 


Ca.ses  frequently  arise  relating  to  the  employment  of  com- 
mission agents  to  travel  in  electrical  goods.  The  salary  or 
commission  paid  to  a  "  man  on  the  road  "  is  money  spent 
in  a  form  of  advertisement ;  and  it  is  but  natural  tliat  the 
dealer  in  fittings  scrutinises  the  orders  with  the  same  care  in 
order  to  be  assured  that  the  traveller,  while  making  one  for 
himself,  is  making  two  for  the  firm. 

The  first  essential  to  the  proper  and  efficient  working  of 
the  travelling  or  canvassing  department  is  to  secure  the 
services  of  a  manager.  It  will  be  his  duty  to  select  com- 
petent and  tactful  canvassers  who  will  temper  zeal  with 
discretion,  and  e.xercise  such  judgment  that  the  firm  will  not 
be  faddlcd  with  a  heap  of  bad  debts.  How  best  can  such  a 
manager  be  remunerated  ?  A  good  man  requires  a  certainty, 
so  a  fi.xed  salary  is  necessary,  but  to  encourage  industry,  and 
above  all,  to  make  it  worth  his  while  to  see  that  his  subordinates 
do  their  work  efficiently,  it  is  advisable  to  give  him  an 
interest  in  the  orders  which  they  secure.  That  can  best  be 
done  by  allowing  a  commission  or  percentage  upon  the 
earnings  which  come  in  from  his  department. 

It  is  easy  enough  to  provide  in  an  agreement  that  a 
manager  shall  be  paid  by  salary  and  commission  on  the 
receipts  of  his  department  during  a  certain  period  ;  but  a 
bare  provision  of  this  character  is  scarcely  snflicient  to 
meet  the  requirements  of  a  rapidly  expanding  business. 
Suppose,  for  instance,  that  a  man  is  employed  to  manage  the 
canvassing  department  of  a  business  whose  travellers  visit 
every  town  in  England  and  Wales,  for  a  period  of  five  years. 
The  business  rapidly  extends,  and  becomes  so  large  that  it 
cannot  possib^  be  worked  in  its  entirety  from  l^ondon.  In 
the  result  branches  have  to  be  established  ;  and  a  branch 
cannot  be  run  without  a  manager.  The  question  will  then 
arise  :  Must  commissions  still  be  paid  to  the  London 
Manager  ? 

This  ra'ses,  indirectly,  a  question  of  general  interest, 
namely.  Is  a  man  who  is  paid  by  commission  entitled  to 
insist  that  the  person  or  firm  emptying  him  shall  so  continue 
the  business  as  to  enable  him  to  earn  his  commission  ?  It 
may  be  stated  as  a  general  principle  that  a  mere  contract  to 
employ  a  man  at  a  salary  imposes  no  obligation  to  find 
employment.  If  the  salary  is  paid,  the  employer  has  done 
what  IS  required  of  him.  It  is  otherwise,  however,  if  there 
is  an  agreement  to  pay  a  commission.  In  that  case  a  man 
is  entitled  to  have  an  opportunity  of  earning  his  commission. 
This  may  be  illustrated  by  the  case  of  Turner  r.  Goldsmith 
(1891)  1  Q.B.  544.  There  the  defendant,  a  shirt  maiiu- 
facturer,  by  contract  in  writing  agreed  to  employ  the  plain- 
tiff, and  the  plaintiff  agreed  to  serve  the  defendant  as  agent, 
canvasser  and  traveller  on  the  terms— first,  that  the  agency 
should  be  terminable  by  either  party  at  the  end  of  five  years' 
notice  ;  secondly,  that  the  plaintiff  should  do  his  utmost  to 
obtain  orders  for,  and  sell,  the  various  goods  "  manufactured 
or  sold  by  the  defendant  as  should  from  time  to  time  be 
forwarded  or  submitted  by  sample  or  pattern."  And  it  was 
further  provided  that  the  plaintiff  should  be  remunerated 
by  such  commission  as  was  specified  in  the  contract.  After 
about  two  years  the  defendant's  manufactory  was  burnt 
down,  and  he  did  not  resume  business,  and  thenceforth  did 
not  employ  the  plaintiff,  who  brought  an  action  for  damages 
for  breach  of  contract.  It  was  held  by  the  Court  of  Appeal, 
reversing  the  decision  of  .Justice  Grantham,  that  the  action 
was  maintainable,  a' d  that  the  plaintiff  was  entitled  to 
substantial  damases,  for  the  defendant,  having  agreed  to 
employ  the  plaintiff  for  five  years,  did  not  fulfil  the  agree- 
ment unless  he  sent  him  a  reasonable  amount  of  samples  to 
enable  him  to  earn  his  commission,  and  that  the  defendant 
was  not  excused  from  fulfilling  his  agreement  by  the  destruc- 
tion of  his  manufactory  by  fire. 

The  mere  fact  that  the  payment  of  salary  does  not  im- 
port the  right  to  demand  work  so  as  to  keep  your  hand 
in,  was  settled  in  Turner  r.  Sawdon  &  Co.  (1901).  2  K.B 
653.  In  that  cae  the  defendants  agreed  to  engage  and 
employ  the  plaintiff  as  their  representative  salesman  for  a 
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period  of  four  years.  Before  the  expiration  of  tliat  time  the 
defendants,  though  willing  to  continue  to  pay^wages  to  the 
plaintiff,  refused  to  give  him  any  work  to  do  as  their  repre- 
sentative salesman.  In  an  action  to  recover  damages  for 
breach  of  contract,  it  was  held  that  there  was  no  obligation 
on  the  defendants  to  provide  the  plaintiff  with  work.  Lord 
Justice  A.  L.  Smith  said  : — 

It  is  within  the  province  of  the  master  to  say  that  he  will  go  on 
paying^  wag:es,  but  that  he  is  under  no  obligation  to  provide  work. 
The  obligation  suggested  is  said  to  arise  out  of  the  undertaking  to 
engage  and  employ  the  plaintiff  as  their  representative  salesman.  It 
is  said  that  it  the  salesman  is  not  given  employment  which  allows 
him  to  go  on  the  market,  his  hand  is  not  kept  in  practice,  and  he 
will  not  be  so  efficient  a  salesman  at  the  end  of  the  term.  To  read 
in  an  obligation  of  that  sort  would  be  to  convert  the  retainer  at 
fixed  wages  into  a  contract  to  keep  the  servant  in  the  service  of  his 
employer  in  such  a  manner  as  to  enable  the  former  to  become  au 
fiiit  at  his  work.  In  my  opinion,  no  such  obligation  arose  under 
this  contract,  and  it  is  a  mistake  to  stretch  the  words  of  the  contract 
so  as  to  include  in  what  is  a  mere  retainer  an  obligation  to  employ 
the  plaintiff  continuously  for  the  term  of  his  service. 

It  follows  from  what  has  been  said,  that  in  the  case  of  the 
manager  of  a  canvassing  department  his  employers  could  not 
remove  from  his  sphere  of  influence  any  part  of  the  country 
by  the  appointment  of  branch  managers.  In  making 
arrangements  with  a  manager  therefore,  care  should  be 
taken  to  make  special  provision  for  the  expansion  of 
business  by  the  employment  of  branch  managers. 


A    LIGHT     BRACKET    CONSTRUCTION    FOR 
HIGH-TENSION    TRACTION    LINES. 


The  "  Z "  bracket  shown  in  the  accompanying  sketch  is 
built  according  to  the  Giros  and  Loucheur  patent,  and  is  the 
type  exclusively  employed  on  the  215  miles  of  10,000-volt 
single-phase  electric  railways  radiating  from  Limoges  in  the 
Haute- Vienne  district.  The  advantages  of  the  construction 
include  cheapness,  lightness,  strength  and  flexibility.  The 
three  main  members  are  of  gas  pipe,  and  the  general  method 
of  connecting  them  to  each  other  and  to  the  insulators  on 
the  short  brackets  carried  by  the  wooden  poles  is  shown  in 
the  sketch. 

The  upper  horizontal  arm  carries  at  its  outer  end  a 
34  sq.  mm.  stranded  steel  cable,  from  which  is  suspended  the 
contact  line  (of  80  sq.  mm.  8-section  galvanised  iron), 
according  to  the  well-known  catenary  system.     The  lower 


end  of  the  diagonal  member  and  the  inner  end  of  the  lower 
horizontal  tube  are  carried  from  a  second  pole  insulator. 
The  upper  horizontal  and  the  diagonal  tubes  constitute  the 
load-carrying  bracket,  while  the  lower  horizontal  arm  simply 
acts  as  an  "  antioscillator."  The  connections  between  the 
tubes  themselves  and  between  them  and  the  insulators  are 
jointed,  so  that  the  flexibility  of  the  whole  suspension  is  very 
high. 

A  special  counterweight  device  is  erected  on  section 
towers  at  intervals  of  3  or  4  km.  along  the  route,  and  a 
uniform  tension  of  4  kg.  per  sq.  mm.  is  thus  maintained  in  the 
contact  line.     The  conductor  cariied  by   the  insulator  on 


the  right  of  the  upper  bracket  in  the  sketch  is  a  10,000-volt 
bare  copper  feeder  employed  to  compensate  for  the  pressure 
drop  in  the  contact  conductor.  A  full  description  of  the 
generating,  distributing  and  traction  equipment  of  the 
above  system  is  to  be  found  in  a  recent  issue  of  HonUk 
Blmvhc. 


PURE    TITANIUM. 


By  WALTER  J.  ADKINS. 


TuE  problem  of  how  to  obtain  the  metal  titanium  in  a 
pure  state  has  engaged  for  a  long  time  the  attention  of 
scientists.  Many  lamp-makers  have  also  been  interested  in 
the  matter,  as  it  is  possible  that  lamp  filaments  of  high 
efficiency  could  be  formed  from  the  metal.  Pure  titanium 
has  been  obtained  for  the  first  time  as  a  result  of  the 
experiments  which  have  been  carried  out  in  the  Rensselaer 
Polytechnic  Institute,  Troy,  New  York,  by  Matthew  A. 
Hunter.  The  most  successful  attempts  to  isolate  the  pure 
metal  which  have  been  made  hitherto  have  resulted  in  the 
production  of  an  ingot  which  contained  only  5  per  cent,  of 
impurities.  Hunter  enclosed  titanium  tetrachloride,  TiCl^, 
in  a  metallic  bomb  with  pure  sodium.  The  capacity  of  the 
bomb  was  about  1,000  cb.  cm.,  and  it  was  built  up  out  of 
machined  steel  parts.  It  is  stated  that  it  was  capable  of 
withstanding  a  total  internal  pressure  of  80,000  lb.  When 
the  process  is  carried  out  it  is  said  that  the  reaction  inside 
the  bomb  takes  place  so  rapidly  as  to  be  practically  instan- 
taneous, and  it  should  be  noted  that  the  chemical  action  only 
commences  after  the  steel  envelope  has  been  heated  to  a 
certain  temperature. 

It  is  said  that  tests  made  on  the  metal  after  it  has  been 
obtained  in  this  way  in  a  pure  form  show  that  it  is  hard  and 
extremely  brittle  when  cold,  but  that  if  it  is  heated  to  a  dull 
red  heat  it  is  almost  as  easily  forged  as  ordinary  charcoal- 
iron.  In  appearance  it  resembles  polished  steel,  but  does 
not  lireak  with  the  crystalline  structure  which  characterises 
the  latter  metal.  Those  who  are  interested  in  titanium  from 
an  electrical  standpoint  will  regret  to  hear  that  all  attempts 
made  to  draw  it  into  wire  of  even  comparatively  large 
cross-sectional  area  have  been  unsuccessful  as  yet,  although 
there  is  a  strong  probability  that  further  efforts  in  this 
direction  will  result  more  fatisfactorily.  On  the  face  of  it 
the  metal  should  be  suitable  for  lamp-making  purposes,  as  its 
melting  point  is  approximately  1,800°  C,  whilst  the  specific 
gravity  is  about  4"5  and  the  specific  heat  about  •1462. 


Sugn'fsted  Tests  of  Motor-Car  Electric    Lighting: 

Sets. — One  of  the  features  of  the  antomobUe  movement  during 
the  past  year  or  two  has  been  the  rapid  adoption  of  electricity  as  the 
means  of  illumination  for  the  lamps,  and,  in  the  case  of  covered 
cars,  for  the  internal  lighting.  That  well-known  motorist  and 
motor  trader,  Mr.  S.  F.  Edge,  who  has  been  experimenting  for  some 
time  with  the  different  car-lighting  systems  at  present  on  the 
market,  reports  that  he  finds  a  discrepancy  between  the  relative 
values  of  the  different  systems  as  driving  lights  and  also  between 
their  effective  efficiencies.  He  also  considers  that  most  electric 
lighting  sets  have  not  a  generator  sufficiently  powerful  to  supply 
the  amount  of  electricity  to  the  accumulators  that  is  taken  out  of 
the  latter  during  use,  and  that  with  many  generators  that  are  sold, 
one  requires  to  charge  the  battery  during  the  daytime  in  order  to 
have  sufficient  current  for  use  at  night :  that  is  to  say,  the  lamps 
are  taking  more  current  out  of  the  accumulators  than  the  gene- 
rator is  putting  in.  Mr.  Edge  therefore  considers  that  the  time 
has  come  for  some  responsible  body  to  carry  out  ■&  series  of  clear 
and  decisive  tests.  The  points  on  which  the  trials  should  be  based 
are,  in  his  opinion,  as  follows : — 

1.  The  distance  at  which  a  dark-clothed  pedestrian  can  be  seen 
distinctly  on  a  dark  road. 

2.  The  width  of  lighting  beam  at  distances  of  20.  50,  150,  200, 
2B0  and  300  yards  from  the  car,  the  test  of  lighting  beam  area 
being  the  distinct  visibility  of  dark-clothed  pedestrians  on  a  dajk 
road. 

3.  The  number  of  watts  available  for  lighting  at  engine  speeds  of 
200,  500,  1,000  and  1,500  K.P.M. 

4.  Prior  to  admission  to  the  trials,  each  competitor  should  be 
required  to  state  hia  claims  as  to  the  tests  enumerated  above. 
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THE     MANCHESTER    STREET     LIGHTING 
REPORTS. 


A  VKUV  intorestintr  scries  of  reports  is  that  submitted  jointly,  and 
individually,  by  Messrs.  Ilaydn  Harrison  and  Jacques  Abady, 
upon  the  street  lidlitinsr  in  Portland  Street  and  Princess  Street, 
Manohester.  The  joint  report,  which  is  the  essential  portion, 
reads  as  follows  ;  — 

We  beg  to  report  that  we  are  asrrtcd  upon  the  followinfr 
points  : — 

1.  That  for  all  practical  purpotes  the  ile^'ree  of  illumination  in 
Portland  Street  and  Princess  Street  is  approximately  equal. 

2.  That,  based  upon  the  figures  of  costs  of  current  and  gas,  .Vc. 
(riven  us  l)y  the  respective  departments,  the  arc  lamps  as  used  in 
Portland  Street  are  provided  at  an  annual  cost  which  is  lees  than 
the  (las  hvm]>H  as  used  in  Princess  Street. 

H.  That,  as  a  comparison  between  the  possibilities  of  arc  liprhtinir 
and  hitrhpressure  gux  Ughting,  the  results  are  vitiated  by  the  fact 
that  the  hiirh-pressure  (,'as  lamps  areuivinj;  an  efficiency  very  much 
below  similar  lamps  when  properly  installed  and  adjusted. 

The  supplementary  repi  rt  by  Mr.  Harrison  states  that  he  has 
taken  the  fiprures  relating  to  the  cost  of  production  of  the  rival 
illuminants  as  beinjf  correct. 

Only  four  of  the  Hi  arc  lamps  installed  in  Portland  Street  (those 
nearest  Princess  Street)  have  been  taken  into  consideration,  in  order 
that  a  similar  number  and  lenpth  of  street  might  be  compared 
with  the  H  I",  pas  lamps  in  Princess  Street. 

The  lami)s  were  operated  in  the  ordinary  manner,  but  a  con- 
siderable Icakatrc  of  jias  from  the  H.r.  main  wos  not  taken  into 
consideration  when  calculatintr  the  pa^  consumption.  In  both 
cases  central  liplit  sources  suspended  from  span  wires  were  used  ;  in 
Princess  Street,  Keith  II. P.  gna  lanterns,  each  containing  three 
inverted  n.r.  mantles  supplied  with  pas  at  a  pressure  of  n.'j  to  60  in. 
(of  water),  and  a  small  compreS'Sor  plant,  electrically-driven,  for 
compressinj;  the  pas,  were  installed  ;  while  in  Portland  Street  there 
were  Metrollnm  Mapazine  Flame  arcs,  with  clear  inner  plobes  and 
partially-obscured  outer  plobes,  connected  eieht  in  series  across  -100- 
volt  mains.  A  tower  ladder  was  used  in  both  cases  for  trimminp, 
\c.,  and  in  this  connection,  Mr.  Harrison  draws  attention  to  the 
lowerinp  pear  used  in  the  City  of  London,  which  has  proved  satis- 
factory in  the  case  of  electric  lamps,  but,  in  the  case  of  hiph- 
pressure  pas  lamps,  often  sutfers  from  trouble  with  the  joints. 

The  pas  lamps  have  an  averape  heipht  of  2(1  ft.  H  in.,  and  are  an 
averape  of  107  ft.  apart,  while  the  electric  lamps  are  all  27  ft.  i!  in. 
hiph  and  an  averape  of  121  ft.  apart. 

Mr.  Harrison  arrives  at  a  consumption  of  7!l'.">  cb.  ft.  per  hour  for 
each  pas  lamp,  costinp  for  hiph-pressure  pas  rH7d.  per  hour,  which, 
with  the  additional  cost  of  mantles,  plobes,  laboar,  A:c.,  brings  the 
costs  up  to  Ifid.  per  hour,  which  would  be  increased,  as  regards 
maintenance,  if  the  pressure  were  increased  to  improve  the  efficiency 
of  the  lamps. 

For  electric  liphtinp,  includinp  the  cost  of  catbans,  trimminp, 
maintenance,  &c.,  he  arrives  at  a  cost  of  ■7d.  per  hour  (enerpy, 
■382d.)  for  all-nipht  lamps,  and  'Od.  per  hour  (energy,  ■t)25d.)  for 
half-night  lamps. 

Taking  equal  cost,  IJd.  per  hour  would  give  1,7.'J0  c.P.  with  pas, 
and  6,3(14  c.P.  with  electricity  ;  or  2,970  C.P.  would  cost  ^d.  with 
electricity,  and  2'f>4d.  with  gas.  Two  average  illumination  tables 
included,  are  as  follows  : — 

Princess  Btreet  Portland  Street 

gas  lamps.  arc  lamps. 

Candle-power  at  20°  to  26°         ...         1,750  C.P.  2,970  C.P. 

at  45°          1,670  C.P.  3,170  C.P. 

Min.  hor.  illumination     '39  ft.-candles  '6  ft. -candles 

Max.   „            „                  19  ft.-candles  22i>  ft.-candles 

Conditions  after  11.30  p.m.' 

Candle-power  at  20°  to  25°          ...           49'5  C.P.  2,970  c.P. 

Min.  hor.  illumination     'OOi  ft.-candles  '084  ft.-candles 

Mas.  „            „                  -7  ft.-candles  2'2(i  ft.-candles 

'Alternate  arcs  extinguished ;  high-pressure  gas  extinguished,  and  low- 
pressure  gas  lamps  used. 

The  following  table  gives  average  results  arrived  at  by  Mr 
Harrison  : — 


Princess  Street 

Portland  Street 

I 

I. p.  gas  lamps. 

arc  lamps. 

C.P.  of  lamps 

1,750 

2,970 

Lamps  per  mile 

49-34 

43-6 

Running  costs  per  lamp  per  hdur 

r,5d. 

■"d.  and  9d."' 

Capital  costs  per  mile 

£2,537 

£1,569 

Running  costs  per  1 ,000  c.P.-hours 

0-857d. 

•236d.  and  ■3d.* 

Cost  per  annum   per  mile,  eqnal 

illumination  ... 

£C.75 

£254  and  £314* 

Minimum     illumination  basis  of 

comparison ■ 

39  ft.-candles 

".T  ft.-candles 

Cost  per  mile  of  street  per  annum 

(up  to  11.30  p.m.)  at  above 

illumination 

£617 

£254  and  £314* 

•After  11.30 

p.m. 

The  capital  costs  are  taken  in  the  case  of  gas,  for  lamps,  lanterns, 
poles,  suspension  and  all  accessories,  at  £50  per  lantern  ;  in  the 
case  of  electricity,  at  £3(5  per  lamp  with  all  accf  ssories. 

Neither  hiph-prfssore  gas  main  and  compressing  plant,  nor  series 
street  lighting  cable  are  included,  as  they  have  been  included  in 
the  peneral  charpes  of  each  undertaking. 

Mr.  Harrison  adds  that  the  illumination  of  the  two  sti-eets,  as  far 
as  the  ordinary  observer  is  concerned,  is  equal,  but  that  the  electric 


liphtinp  is  far  cheaper,  and  even  if  the  pas  lamps  had  been  working 
at  double  the  eTiciency,  or  the  cost  of  electricity  been  doubled,  the 
electrical  method  would  still  have  proved  the  more  economical  for 
equal  illumination. 

Cases  of  more  ellicient  li.P.  pas  lamps  are  found  where  higher 
pressure  is  useil,  but  the  Princess  Street  lamps  give  results  similar 
to  those  obtained  in  other  parts  of  the  country. 

Mr.  Abady  reports  at  greater  length  on  the  matter.  He  finds 
that  the  lighting  by  ri.p.  gas,  in  respect  to  general  illumination, 
quality  of  light  and  freedom  from  involuntary  extinctions,  is  better 
than  the  arc  lighting  ;  that  the  electrical  C.P.  is  superior,  and  that 
the  arc  lamps  are  highly  ellicient,  while  the  H.P.  gas  lamps  do  not 
attain  normal  efficiency. 

That  based  upon  the  Spares  of  cost  supplied  by  the  electricity 
and  gas  departments,  the  latter  cannot  supply  three-burner  n.p. 
lamps  at  as  low  a  cost  as  can  the  electricity  department  supply 
Il-ampere  flame  arc  lamps,  (he,  however,  demurs  as  to  the  costs, 
considering  that  they  cannot  be  safely  taken  as  a  basis  in  estimating 
for  future  extension  of  either  systems). 

The  gas  lamps  have  an  efficiency  of  only  27  candles  per  cb.  ft.  of 
gas,  whereas  they  could  with  suitable  adjustment  and  pressure 
reach  50  candles  ;  and  in  further  extensions  he  recommends  two- 
burner  lamps,  20  ft.  above  ground  and  1 30  ft.  apart. 

Subject  to  his  criticism,  he  considers  that  the  tests  justify  an 
extension  of  both  systems,  but  arc  lamps  should  be  used  for  ens- 
pension  over  tramway  routes. 

As  regards  illumination,  Mr.  Abady  finds  under  the  arc  lamps  a 
mean  of  88  ft.-candles,  and  under  the  gas  lamps  a  mean  of  I  46  ft.- 
candles.  Between  the  lamps  he  finds  for  the  arcs  mean  figure^  of 
'252  ft.-candles  and  '251  ft.-candles  on  road  and  kerb  respectively, 
and  for  gas,  '279  ft.-candles  and  '250  ft.-candles  in  tho  same  way. 

In  the  case  of  direct  C.P.  readings,  he  finds  in  the  case  of  the  arc 
lamps,  mean,  maximum  and  minimum  fipures  of  2.919,  3,170  and 
2,707  candles  at  2(1°  S.,  and  1.478.  1,7.59  and  1,831  candles  at  7,5°  S.  ; 
the  comparable  pas  figures  are  2,1 73,  2,431  and  1,922  candles  at  20°  S., 
and  1,558,  1,613  and  1,473  at  75*  S.  A«  regards  cost,  Mr.  Abady 
finds  that  each  arc  lamp  consumes  (KK)  watts  per  hour,  and  each 
gas  lamp  80  cb.  ft.  of  gas  in  the  same  time,  and  he  reckons  the  cost 
of  all-night  electric  lamps  (4,000  hours)  at  £11  (is.  5d.  per  lamp 
per  year,  or  '68d.  per  hour  lighted,  and  for  half-night  lamps  (2,000 
hours)  at  £7  1.8s.  2d.  per  lamp  per  year,  or  '9d.  per  hour  lighted  ; 
the  pas  lamps  (2,000  hours)  cost  £11  98.  2Jd.  per  lamp  per  year,  or 
r37d.  per  hour  lighted. 

In  regard  to  capital  cost,  he  finds  that  the  16  arc  lamps  in  Port- 
land Street  cost  £873  2s.  lOd.,  inclusive  of  £306  for  cable,  while 
the  four  pas  lamps  cost  £194  lis.  6d.,  ej-rluxive  ut  anijthiiig  for  hig/i- 
l)}-exitur4'  ijatt  uiiihix  and  rant  pressing  plant. 

Mr.  Aba<ly  then  discusses  the  question  of  electricity  and  gas  costs, 
and  comes  to  the  conclusion  in  regard  to  the  former,  that  as  the 
fixed  charge  on  traction  plant  at  Manchester  is  apparently  £9'357 
per  KW.  connected,  while  that  for  lighting  and  power  is  apparently 
£7525  per  KW.  connected,  that  the  lighting  costs  are  reduced  at  the 
expense  of  the  traction  costs ;  he  further  fails  to  reconcile  the 
charge  for  traction  (no  profit)  Id.  per  unit,  36  per  cent,  load  factor, 
with  the  charges  of  '682d.  per  unit  on  a  45  per  cent,  load  factor  for 
all-night  lamps  and  ri32d.  per  unit  on  a  23  per  cent,  load  factor 
for  half-night  lamps,  and  other  minor  points  are  raised  such  as  the 
necessity  of  charpinp  the  cost  of  street  liphting  staff  and  street- 
lighting  mains  to  street  lighting,  although  he  does  not  consider  it 
necessary  to  charge  high-pressure  gas  mains  in  the  same  way. 

With  regard  to  the  cost  of  gas,  Mr.  Abady  is  quite  satisfied  with 
the  costs  taken,  but  he  states  that  the  electricity  renewals 
fund  is  below  proper  standard,  while  the  gas  department  is  in 
an  exceptionally  strong  financial  position,  also  that  the  latter  has 
during  the  last  10  years  contributed  £605,783  in  aid  of  the  rates, 
as  against  £  73,500  given  by  the  former. 

He  also  devotes  considerable  space  to  arguments,  with  a  view  to 
showing  that  the  high-pressure  gas  lamps  adopted  at  Manchester 
are  not  so  efficient  as  they,  or  other  types  of  lamp,  could  be. 

Mr.  Abady's  report  concludes  with  three  appendices,  and  both  his 
and  Mr.  Harrison's  contributions  are  well  worth  close  study  by 
municipal  authorities  who  are  discussing  the  question  of  electricity 
r.  gas  lighting  for  the  streets. 


OUR  LEGAL  QUERY  COLUMN. 

{Qvettuyns  addressed  to  this  column  shovld   be  written  on  one  aide 
of  the  paper  only.} 


"Camp"  writes: — "Having  connected  a  new  consumer  to  our 
mains,  after  a  few  days  we  began  to  receive  complaints  from 
neighbouring  consumers  to  the  effect  that  their  lights  were 
unsteady,  and  on  investigation  we  found  that  this  was  due  to  the 
heavy  and  irregular  loads  thrown  on  the  mains  by  the  new  user 
The  latter  refusing  to  install  apparatus  which  did  not  mterfere 
with  the  supply  to  others,  we  eventually  discontinued  the  supply  to 
his  installation,  and  we  are  now  threatened  with  an  action  for 
damages  on  the  ground  that  we  should  either  have  declmed  to 
supply  the  consumer  in  the  first  instance,  or  that,  having  com- 
menced supply,  we  could  not  discontinue  it  without  giving  com- 
pensation     Can  you  refer  us  to  the  result  of  any  similar  action  . 

*  '  Before  pronouncing  a  final  opinion  on  this  question,  it  would 
be  necessary  to  have  an  opportunity  of  seeing  the  documents  in  the 
case  It  would  appear,  however,  that  the  undertakers  are  protected 
by  certain  sections  in  the  Electric  Lighting  Acts.    Thus,  by  Sec.  18 
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of  the  Act  of  1882,  it  is  provided  that  while  the  undertaiers  may 
not  prescribe  any  Bpecial  form  of  lamp  or  burner,  "No  .  .  . 
person  shall  be  at  liberty  to  use  .  .'  .  the  electricity  supplied 
them  for  any  purpose,  or  to  deal  with  it  in  any  manner  so  as  to 
unduly  or  improperly  interfere  with  the  supply  of  electricity 
supplied  to  any  other  local  authority,  company  or  person  by  the 
undertakers,  and  if  any  dispute  or  difference  arises  between  the 
undertakers  and  any  local  authority,  company  or  person  entitled 
to  be  supplied  with  electricity  under  this  Act,  or  any  .  .  . 
order  ...  as  to  the  matters  aforesaid,  such  dispute 
or  difference  shall  be  determined  by  arbitration.'"  The  Electric 
Liphting-  Clauses  Act.  1899,  Schedule  Sec.  27  (4),  goes  further,  and 
confers  the  right  to  cut  off  the  supply.  It  provides  that :  "  If  the 
owner  or  occupier  of  any  such  premises  as  aforesaid  uses  any  form 
of  lamp  or  burner,  or  uses  the  energy  supplied  to  him  by  the 
undertakers  for  any  purposes,  or  deals  with  it  in  any  manner  so  as 
to  interfere  unduly  or  improperly  with  the  supply  of  energy  to 
any  other  body  or  person  by  the  undertakers,  the  undertakers  may, 
if  they  think  fit,  discontinue  to  supply  energy  to  those  premises  so 
long  as  the  lamp  or  burner  is  so  used,  or  the  energy  is  so  used  or 
dealt  with."  It  will  be  seen  from  this  that  even  if  the  worst  comes 
to  the  worst,  "  Camp "  only  has  to  fear  an  arbitration.  To  an 
action  which  might  possibly  be  brought  for  breach  of  contracts, 
there  appears  to  be  an  absolute  statutory  defence.  The  position  of 
the  undertakers  will,  of  course,  be  unassailable  if  it  is  provided  in 
the  contract  that  the  supply  is  furnished  under  and  in  accordance 
with  the  provisions  of  the  Electric  Lighting  Acts.  "  Camp  " 
would  be  well  advised  to  consult  a  lawyer  conversant  with  elec- 
trical matters.  So  far  as  is  known,  there  is  no  report  case  on  the 
questions  he  propounds. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


"  Flat  Rate  "  asks  : — "  In  the  case  of  a  company  supplying  elec- 
tricity to  a  district  under  Parliamentary  powers,  can  it  enter  into 
a  contract  with  a  large  (or  any)  consumer  to  supply  him  for  a 
stated  sum  per  annum,  instead  of  charging  for  consumption  by  a 
meter  ? " 

*»*  It  is  clear  that  undertakers  have  power  to  enter  into  a 
special  contract  to  supply  power  to  any  consumer  provided  that 
they  do  not  show  him  undue  preference.  The  question  whether 
they  show  him  a  preference  is  determined  by  taking  all  the  cir- 
cumstances of  the  case  into  account.  In  one  case  a  consumer 
agreed  to  take  the  whole  supply  required  for  his  premises  from  the 
plaintiffs  for  not  less  than  five  years,  paying  4d.  a  unit.  It  was 
alleged  that  there  were  other  contracts  with  other  consumers  in 
existence,  less  favourable  to  those  consumers.  Mr.  Justice  Buckley 
interpreted  the  section  thus  ;  "  It  appear  to  me  that  the 
relevant  words  here  are  '  under  similar  circumstances  to  a  corres- 
ponding .supply.'  There  is  left  a  latitude  to  the  company  making 
bargains  with  its  customers  where  circumstances  differ,  or  the 
supply  does  not  correspond  for  different  terms.  How  far  they  may 
go  is  a  question  of  degree.  The  facts  are  that  Gates  (who  had 
entered  into  a  contract  for  two  years  at  -Id.)  is  a  very  large  con- 
sumer— his  bill  is  stated  to  be  10  times  that  of  the  defendant. 
Moreover,  he  is  a  customer  who  burns  largely  upon  the  day  load  as 
distinguished  from  the  night  load,  a  circumstance  which  is  to  these 
companies  of  great  importance.  They  are  bound  to  keep  their 
plant  running  in  the  day  as  well  as  in  the  night,  to  some 
extent  at  least,  because  some  consumers  want  current  during  the 
day  ;  and  to  get  a  customer  who  draws  upon  the  day  load  is  of  use 
to  them,  because  they  are  getting  some  return  for  running  plant 
during  hours  which  otherwise  would  be  unproductive.  May  they 
take  that  into  consideration  .'  I  answer,  certainly  they  may.  The 
'  circumstances '  are  not  '  similar '  where  the  one  consumer  is  on  the 
day  load  and  the  other  is  on  the  night  load. 

"  Then  what  does  a  '  correpponding  supply '  mean  ?  Does  it  mean 
that  you  are  necessarily  to  treat  the  small  consumer  upon  equally 
advantageous  terms  with  the  large  consumer?  The  cost  to  the 
company  may  be  very  different,  greater  uniformity  of  demand, 
easier  and  less  expensive  collection  of  the  amount  to  be  paid  are 
circumstances  to  which  regard  must  be  had."  (See  Metropolitan 
Electric  Supply  Co.  r.  Ginder  (1901)2  Oh.  799). 


Tranicar  Accident. — On  Friday,  last  week,  the  inquest 
was  concluded  at  Mitcham  on  the  body  of  a  bey  named  Alfred 
Allen  Ward,  of  Leyton  Road,  Wimbledon,  who  was  killed  in  a 
collision  between  a  tramcar  belonging  to  the  South  Metropolitan 
Electric  Tramways  and  Lighting  Co.,  Ltd.,  and  a  van.  near 
Tooting  Junction.  The  driver  of  the  car,  Walter  Ducie,  of  Croydon, 
was  arrested  and  charged  with  manslaughter,  and  was  present 
under  remand  at  the  adjourned  ioquest.  Evidence  was  given  that 
the  road  was  dark  at  the  spot,  and  that  the  van  was  showing  no 
light.  The  driver  applied  both  brakes,  and  the  result  was  that  the 
boy's  body  took  all  the  effect  of  the  blow,  the  van  escaping  almost 
without  damage.  It  was  stated  that  if  there  had  been  only  a  foot 
more  between  the  two  vehicles  no  accident  would  have  occurred. 
The  evidence  of  Mr.  A.  V.  Mason,  general  manager  and  chief 
engineer  of  the  Tramways  Co  ,  was  taken  on  the  question  of  brake 
power.  He  said  the  car  weighed  8  tons,  and  was  fitted  with  hand 
and  power  brakes.  The  latter  worked  by  short-circuiting  the  two 
motors,  and,  if  applied  in  conjunction  with  the  sanding  of  the 
metals,  the  car  could  be  pulled  up  under  ideal  conditions  in  30  ft. 
After  making  tests,  however,  he  was  doubtful  whether  a  car  could 
be  pulled  up  in  much  less  than  20  yards  on  the  receipt  of  a  sudden 
and  unknown  signal.  The  jury  returned  a  verdict  of  "Accidental 
death,"  thinking  that  the  evidence  was  not  strong  enough  to 
warrant  one  of  "  Manslaughter  "  against  the  driver. 


New  Mercury  Switch. 

It  has  long  been  known  that  an  electric  current  of  considerable 
voltage  may  be  broken  between  mercury  surfaces  in  an  atmosphere 
of  hydrogen,  without  an  arc  of  serious  dimenoions  being  formed. 
The  heat  generated  is  remarkably  small.  Of  late  years  such  inter- 
rupters, consisting  of  small  glass  tubes  with  sealid-in  platinum 
electrodes,  partly  filled  with  mercury,  have  been  tried  for  many 
purposes,  without,  however,  giving  complete  satisfaction.  It  has 
been  found  that  they  are  apt  to  crack  or  even  to  explode  after  a 
while,  or  the  mercury  becomes  dirty. 

Two  causes  have  contributed  to  these  defects.  The  tubes  have 
been  made  cheaply  and  hastily,  and  under  such  circumstances  a 
considerable  number  will  leak  at  thesealing-in  of  the  wires.  They 
may  be  leaky  when  they  leave  the  blower's  hands,  or  they  may 
develop  minute  cracks  later  as  a  consequence  of  strain  set  up  in  the 
glass  on  cooling.  In  filling  them  such  defects  are  not  usually  dis- 
covered, as  they  must  be  in  the  analogous  case  of  vacuum  tubes. 
After  a  while,  oxygen  gets  in  from  the  air,  and  an  explosion  may 
ensue,  or  the  mercury  gets  oxidised  when  breaking  of  current  takes 
place.  In  any  case,  the  glass  gradually  deteriorates,  probably 
owing  to  electrolytic  action,  at  the  point  where  the  spark  occurs, 
and  finally  cracks  at  this  point  after  the  tube  has  been  in  use  for 
some  time. 

The  mercury  break  illustrated  herewith,  when  properly  manu- 
factured and  tested,  is  stated  to  be  free  from  these  defects,  and  to 
be  indestructible.  The  tubes  are  given  a  special  annealing  treat- 
ment, and  are  tested  for  airtightness  and  strain  in  the  glass.  The 
spark  of  break  is  taken  up  on  a  small  porcelain  cup  A  in  the  figure. 
The  illustration  is  full  size  for  10  amps.  ;  500  volts  are  broken  with 


«  B,  glass  bulb  ;  M,  mercury ;  r  e,  platinum  electrodes ;  a,  porcelaiu  cup. 

Fig.  1. — Section  of  Hatfield  Meecdky  Switch. 

certainty.  How  rapidly  the  break  may  be  repeated  depends  upon 
the  nature  of  the  circuit ;  once  a  second  is  not  too  much  on  a  load 
of  incandescent  lamps.  The  inventor  and  patentee  is  Mr.  H. 
Stafford  Hatfield,  who  is  having  the  switches  made  in  small 
quantities  under  his  supervision  ;  his  address  is  Technische  Hoch- 
Bchule,  Brunswick,  Germany. 

A  Prometheus  Toaster. 

The  Beitish  Pkometheds  Co,,  Ltd.,  of  Salop  Street  Works, 
Birmingham,  have  introduced  a  new  toaster,  which  is  extremely 
neat  in  appearance,  and  is  light  and  readily  handled.  The  con- 
struction is  simple    and  owing  to  the  entire  absence  of  solder  and 


A   PROMETHErS  ToASTEK. 


the  abandonment  of  the  "  double  case "  construction  which  has 
hitherto  been  followed  the  toaster  should  prove  to  be  durable,  and 
able  to  stand  the  use  of  breakfast  room  and  kitchen  alike.  The 
elements  are  of  a  new  type,  and  while  ensuring  the  correct  dis- 
tribution of  incandescent  rays,  permit  the  resistance  itself  to  be 
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mounted  in  tho  most  favonrahlc  manner  popsible.  The  bread,  it  is 
claimed,  ia  toasted  evenly  over  the  whole  of  the  Bnrfaoe,  and  it  will  be 
noticed  that  the  doors  are  perforated  to  allow  for  the  escape  of 
raoiBtiirc.  Morpover,  the  doors  are  mounted  «o  as  to  act  au  bread 
carrier.'',  which  will  pull  outward  and  downward,  and  they  can  be 
readily  removed  for  cleanii  p  purpoucs.  The  elements  themtelves 
are  mounted  in  Buch  a  way  ac  to  affoid  every  facility  for  renewal. 

A.C.  Motor-Starlingr  Pillar. 

We  illustrate  in  de  3  a  recent  addition  to  the  standard  ironclad 
control  pear— Type  D  F.C.— made  by  the  Geneual  Ei.ectuic  Co., 
Ltd.  This  coml)ination  is  for  the  startinp  of  squirrel-oasre 
motors  by  means  of  on  autotransfnrmer  starter  shown  at  the 
bottom  of  the  panel.  An  interlock  device  is  fitted  on  the  latter, 
which  makes  it  necessary  for  the  operator  to  move  to  the  "start" 
position  before  he  switches  on  to  the  "  run."  On  the  panel  are  also 
mounted   an  ammeter  in  a  water-tight  case,  an  interlocked   main 


Fiu.  3.— A  G.E.C.  Switch   Pillar. 


switch  and  a  separate  three-pole  fuse  box.  It  will  be  noticed  that 
all  connecti'  ns  are  run  in  screwid  conduit.  The  whole  pillar  is 
liberally  designed,  and  its  rugued  construction  may  be  inferred  from 
the  fact  that  a  l.')-ii.p.  size  weighs  420  lb.  net.  We  understand  that 
the  General  Electric  Co.,  Ltd.,  are  now  specialising  in  the  manu- 
facture of  starters  for  single-phase  motors 

"Eclipse"  Electric  Heaters. 

One  of  the  most  promising  features  of  recent  progress  in 
electric  heating  is  the  willingness  of  makers  to  guarantee  the 
durability  of  their  apparatus,  thus  proving  that  the  old  complaint 
of  unreliability  can  no  longer  be  levelled  against  electric  heating 
devices.  The  Electric  and  Ohdxaxce  Accessories  Co.,  Ltd,, 
of  Cheston  Road,  Aston,  for  instance,  now  give  a  guarantee  for  five 
years  with  their  convector  heating  elements.  A  variety  of  new 
designs  have  been  placed  on  the  market  by  this  firm,  two  of  which 


Fig.  4. — Portable 
Radiator. 


-Combined  Convector 
AND  Radiator. 


we  illustrate  herewith.  Fig.  4  shows  a  very  inexpensive  glow  lamp 
radiator,  of  polished  rolled  copper  steel,  with  polished  copper 
reflector — alight  and  portable  type.  Fig.  5  is  one  of  a  series  of 
combined  convectors  and  radiators,  in  the  ''  Sheraton "  style,  of 
antique  dull  brass  ;  this  is  provided  with  three  switches,  and  con- 
sumes, full  on,  2J  units  per  hour.  This  type  combines  the 
advantageous  features  of  both  the  convector  and  the  luminous 
radiator,  while  either  system  can  be  used  separately  at  pleasure. 


B.T.-H.  Nazdalicrs. 

The  PniTisn  Thomson-Holston  Co..  Ltd.,  of  Mazda  House, 
Upper  Thames  Street,  E.G.  have  introduced  a  new  kind  of 
fitting,  called  the  "K.T.-H.  Mnzdalier."  Two  main  considerations 
have  been  kept  in  view  in  the  design  of  the  Mazdalier— con- 
vmience  in  han'lling.  storing  and  installing,  and  the  provision  of 
the  most  effective  lighting  r<  suits.  Mazdaliers  are  convenient  in 
the  sense  that  they  are  supplied  to  the  contractor  parked  in  neat 
pa-steboard  cartons,  whirh  can  be  easily  stocked  on  shelves.  Every 
fitting  is  absolutely  complete,  with  holders,  galleries  and  wiring, 
and  therefore  the  expense  and  trouble  of  installation  are  consider- 
ably lessened.  The  cartons,  moreover,  protect  the  fittings  from 
dust  and  oxidisation.  Mazdaliers  are  supplied  in  square  and  round 
tube  types,  for  single  lamps,  or  with  two.  three,  four  or  five  arms  ; 
and  in  two  finishes,  cloister  (a  rich  oxidised  copper)  and  brushed 
brass  (a  dull  brass  finish). 

They  can  be  easily  and  rapidly  fixed,  and  made  ready  for  service 


Fig.  6.— Mazdalieb  in  Carton  ;  as  it  Appears  when  Removed 
AND  Method  of  Building  it  cp. 

in  a  few  minutes.  The  list  prices  cover  holders  and  galleries,  all 
completely  wired— everything,  in  fact,  but  reflectors  and  lamps  ; 
and  for  a  trifling  capital  outlay,  and  in  a  sma'l  showroom,  a  con- 
tractor can  hold  a"  large  and  varied  stock  of  these  compact  fittings. 
Amongst  other  advantages,  it  is  pointed  out  that  by  stocking  a  few 
of  these  fittings  the  contractor  is  in  a  position  to  execute  experi- 
mental or  temporary  installations  with  a  minimum  of  damage  to 
the  fittings  and  trouble  to  himself  ;  and  in  shops,  offices,  houses, 
&c.,  whenever  it  is  necessary  to  remove  fittings,  Mazdaliers  can 
readily  be  taken  down,  packed  in  cartons,  and  stored,  and  kept  in 
good  condition  until  required.  The  prices  of  the  fittings  are  so 
low  that  they  can  be  used  advantageously  in  place  of  cord  clusters 


Fig.   ".— a  B.T.-H.   Four-Light  Mazdalier. 

The  development  of  these  fittings  represents  another  stage  in  the 
B.T.-H.  Co.'s  "Good  Lighting"  campaign.  First,  the  company 
placed  the  Mazda  lamp  on  the  market ;  next,  they  turned  their 
attention  to  the  provision  of  scientific  and  artistic  reflectors,  such 
as  the  Veluria  and  Holophane  ;  finally,  they  have  produced  the 
Mazdalier  fitting  described  above.  By  the  supply  of  these  lighting 
appliances,  and  with  the  assistance  (in  an  advisory  capacity)  of  the 
company's  Illuminating  Engineers'  Department,  the  company  claims 
that  the  contractor  is  enabled  to  meet  every  requirement  of 
scientific  and  satisfactory  illumination. 

Gr.E.C.  Cooking  Devices. 

The  General  Electric  Co.,  Ltd.,  have  brought  out  .some  addi- 
tional cooking  apparatus  recently  ;  this  includes  a  breakfast  set 
consisting  of  a  hotplate,  a  1 J -pint  kettle  and  a  li -pint  saucepan. 
A  neat  little  holder  for  four  eggs  is  provided  for  the  miniature 
saucepan.  All  the  utensils  slide  on  to  the  hot-plate,  eo  that  they 
cannot  be  accidently  knocked  off.  Further,  the  "sliding-on" 
principle  ensures  the  clo-^est  contact  between  the  heating  element 
and  the  utensil,  thus  making  the  appliance  highly  eflicient  in 
operation. 

Another  novelty  is  an  electric  teapot,  so  designed  that  after  the 
water  in  the  vessel  has  been  heated  by  electricity  to  the  boiling 
point,  and  the  tea  has  become  of  the  desired  strength,  tte  enclosed 
teaball,  which  holds  the  tea  leaves,  can  be  drawn  up  into  the  lid  of 
the  teapot.  The  capacity  of  the  teapot  is  two  pints,  and  it  con- 
sumes 350  watts. 
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New  G.E.C.  Circuit-Breaker. 

The  General  Electric  Co.,  Ltd.,  have  recently  introduced 
a  small  circuit-breaker  for  AC.  and  D.c,  suitable  for  small  motors, 
heating  circuits,  and  other  situations  where  fuses  are  inconvenient, 
which  is  to  be  known  as  the  "Junior  Salford"  pattern.  It 
corresponds  in  finish,  desifrn,  and  simplicity,  to  their  "  Standard 
Salford  "  and  "  Senior  Salford  "  types,  which  at  present  range  from 


Fig.  8.— G.E.C.  JiijsiiiK  .-^.M,l  ukd  Enclosed  Circuit-Breaker. 


30  to  6.000  amperes,  and  upwards.  The  breaker  will  be  made  in 
various  sizes  from  5  to  50  amperes,  in  sinple,  double,  and  triple-pole 
combinations,  with  overload  or  no-volt  coils,  and  in  open  or  enclosed 
type.  The  last  named,  which  we  illustrate  in  fig.  8,  will  have  a 
cast-iron  water-tight  case  complying  with  the  Home  Office  require- 
ments and  Mining  Regulations.  The  freehandle  principle  has  been 
retained,  while  the  closing  handle  acts  a  tripping  device  when  it  is 
required  to  open  the  circuit  manually. 

Insulating'  Shoes. 

The  St.  Helens  Cable  and  Rvbber  Co.,  Ltd.,  of  Warrington, 
have  sent  us  a  sample  of  their  new  patent  insulating  shoe,  which, 
as  illustrated  in  fig.  y,  consists  of  a  golosh  of  ordinary  type  with 
crossed  rubber  ribs  vulcanised  upon  the  'sole,  the  heel  and  the 
instep.  The  ribs  do  not  add  materially  to  the  weight  of  the  shoe, 
but  considerably  increase  the  safety  of  the  user,  for  the  amount  of 
wear  is  very  distinctly  visible  on  the  raised  surface  of  the  ribs, 
whereas  it  is  difficult  to  tell  how  far  it  has  affected  a  flat  sole — 


Fig.  9.— St.  Helens  Insulating  Shoe. 


especially  as  wear  takes  place  inside  the  shoe  as  well  as  outside. 
An  adj  ustable  ankle  strap  enables  the  shoe  to  be  worn  on  various 
sizes  of  foot  over  the  boot,  of  course,  with  comfort.  We  have  also 
received  a  sample  of  their  cab-tire  faced  insulating  mat,  consisting 
of  a  sheet  of  insulating  rubber  faced  with  a  layer  of  cab  tire,  which 
protects  the  former  and  greatly  prolongs  the  life  of  the  mat. 


BUSINESS  NOTES. 


Consular  Notes. — Italy. — The  British  Consul  at  Naples 

reports  that,  although  the  concession  for  a  metropolitan  electric 
railway  was  granted  to  a  local  concessionaire  only  on  January  12th, 
1912,  the  negotiations  for  it  had  been  progressing  for  some  con- 
siderable time  previously  to  this.  The  Societe  Franco-Italiana  des 
Chemins  de  Fer  Metropolitams  de  Naples,  of  Paris,  is  financing  the 
scheme  with  an  initial  capital  of  16,000,000  fr.  The  Naples  office  is 
in  Galleria  Umberto  Primo.  The  line  is  to  be  8  km.  long  in  the 
town  and  is  to  have  branches  to  neighbouring  villages.  There  are 
to  be  from  IS  to  I.t  stations  in  the  town,  with  lifts  and  stairways  to 


the  outer  surface.  The  greater  part  of  the  urban  section  will  be 
underground.  It  is  hoped  to  inaugurate  the  line  within  five  years. 
Very  little  progress  has  been  made  with  the  execution  of  the  scheme 
for  the  harnessing  of  the  forces  of  the  Volturno  River  for  industrial 
purposes.  Much  difficulty  has  arisen  from  conflicting  and  competing 
interests.  The  Minister  of  Public  Works  has  received  the  report  of 
the  Special  Commission  appointed  by  him  to  study  the  industrial 
and  economic  development  of  Calabria,  especially  with  regard  to  the 
construction  of  three  vast  reservoirs  in  the  Sila  district.  The  pro- 
jected works  would  seem  to  be  of  exceptional  importance,  and  their 
execution  of  no  great  difficulty,  owing  to  the  formation  of  the  land 
and  its  adaptability  to  be  converted  into  vast  artificial  lakes.  The 
three  basins  are  to  develop  together  a  force  of  more  than  1 60,000  h.p., 
which  should  provide  ample  power  for  electric  light,  traction, 
tramways  and  railways  in  Calabria,  Basilicata  and  Pugia,  as  also  for 
any  other  important  industries  which  may  be  created  on  the  spot. 
Furthermore,  the  water  collected  will  serve  to  irrigate  large  tracts 
of  the  surrounding  country,  and,  finally,  by  storing  up  the  water,  it 
would  be  possible  to  develop  the  course  of  the  river  Neto,  on  which 
project  the  State  has  already  proposed  an  expenditure  of  £250,000. 
These  extensive  works,  which  are  estimated  to  cost  some  £2,500,000, 
are  to  be  executed  by  private  enterprise  without  any  intervention 
on  the  pert  of  the  Government,  whose  intention,  however,  is  to 
further  the  scheme  as  much  as  possible.  By  the  execution  of  this 
vast  programme  enormous  advantages  would  accrue  to  the  provinces 
of  Calabria,  where  the  present  Jlinisterof  Public  Works  has  already 
increased  the  railway  mileage  by  some  600  miles. 

Mexico. — The  British  Consul  at  Tampico  reports  that  the  con- 
cession for  an  electric  tramway  system  has  recently  been  acquired 
by  British  capitalists,  and  active  work  in  construction  will  be 
started  immediately.  The  same  company  have  also  purchased  both 
of  the  existing  electric  light  plants,  and  intend  constructing  a 
central  power  station  for  the  lighting  of  the  city,  as  well  as  for 
operating  the  electric  tramways. 

The  Vice-Consul  at  Monterey  reports  that  the  Cia.  Telefonica  y 
Telegrafica  Mexicana  have  owned  and  operated  the  telephone  system 
in  that  city  for  upwards  of  20  years  under  a  Government  concession 
which  gave  the  company  a  monopoly.  This  concession  having  been 
modified,  however,  a  new  company,  composed  of  native  capitalists, 
and  called  the  Nueva  Telefonica  de  Monterey,  has  been  formed, 
and  is  now  engaged  in  installing  its  plant,  wires,  &c.  It  is  expected 
that  the  competition  of  the  two  companies  will  give  Monterey  a 
cheaper  and  more  efficient  service  than  was  formerly  enjoyed. 
Both  companies  are  placing  their  wires  in  the  centre  of  the  city  in 
underground  conduits. 

The  British  Consul  at  Mexico  City  reports  that,  during  the 
latter  half  of  1911,  541  km.  of  new  Federal  telegraph  wires  were 
strung  in  different  parts  of  the  Republic,  and  three  wireless  tele- 
graph stations,  viz.,  at  Vera  Cruz,  Uampeche  and  the  Island  of 
Madre  Madre  (off  the  coast  of  Tepic)  were  opened  to  the  public.  A 
direct  telegraph  service  was  inaugurated  bet'ween  Payo  Obispo 
(Quintana  Rooderista)  and  Corozal,  in  British  Honduras,  thus  con- 
necting the  telegraph  system  of  that  Colony  with  the  Mexican 
Federal  system. 

Sorway. — The  British  Consul  at  Christiania  reports  that 
at  the  Christiansand  Nickel  Refining  Works,  where  nickel 
is  obtained  electrically  by  Hybinette's  method,  the  produc- 
tion in  1911  was  285  tons  nickel,  and  yO  tons  copper.  The  works 
have  been  extended  to  produce  600  tons  nickel  and  80  tons 
copper  per  annum.  The  Christiansand  Works  are  taking  over  the 
Ringerike  Nickel  Works,  and  intend  to  refine  the  matte  at 
Christiansand.  The  Norwegian  export  of  calcium  carbide  in  1911 
was  about  60,593  tons.  The  cyanamide  factory  at  Odda  exported 
13,172  tons,  as  compared  with  only  4,250  tons  in  1910.  The  export 
of  ferro  silicon  amounted  to  6,745  tons.  Electrothermic  zinc 
exports  amounted  to  46,573  tons,  chiefly  from  Sannesund,  near 
Sarpsborg,  but  also  from  Trondhjem,  mostly  from  imported  raw 
zinc.  There  are  two  Norwegian  aluminium  factories  at  Stangf  jord, 
and  near  Christiansand  ;  their  export  is  estimated  at  about  1,019 
tons,  or  about  the  same  as  in  1910.  The  Norsk  Hydroelektrisk 
Kvu'lstofaktieselskab  is  stated  to  have  acquired  the  greater  part  of 
the  interests  formerly  held  in  the  Rjukan  companies,  for  the  pro- 
duction of  saltpetre,  by  the  Badische  Anilin  and  Soda  Fabrik,  and 
the  chief  administration  of  the  concerns  at  Notodden  and  Rjukan 
has  been  taken  over  by  the  head  offices  of  the  first-named  company 
at  Christiania.  Dealing  with  the  Odda  Works,  the  British  Vice- 
Consul  at  Bergen  points  out  that  the  cyanamide  company  (North- 
western Cyanamide  Co.)  has  increased  its  output  of  calcium 
cyanamide  from  12,000  tons  to  about  15,000  tons  per  annum, 
the  bulk  of  whichs  is  shipped  to  Germany,  but  considerable 
and  steadily  increasing  quantities  are  sent  to  the  United  Kingdom 
and  the  British  Colonies.  The  work  has  now  been  taken  over  by  a 
a  new  British  company,  and  the  production  is  to  be  further  ex- 
tended up  to  73,000  tons.  The  calcium  carbide  works  of  the  Alby 
United  Carbide  Factories,  Ltd.  (who  also  own  a  factory  at  Meraker, 
near  Trondhjem),  are  likewise  arranging  to  increase  their  output 
from  30,000  tons  to  80,000  tons  per  annum,  of  which  about  66,000 
tons  are  to  be  taken  by  the  cyanamide  company.  The  carbide 
company  use  about  20,000  h.p.  from  the  electrical  power  station  of 
the  Tyssefaldene  Co.,  but  this  will  shortly  be  increased  to  about 
66,000  H.P.  The  manager  of  the  Tyssefaldene  Co.  is  not  resident 
in  this  district,  but  it  is  understood  that  the  company  own  a  small 
plant  for  the  production  of  metallic  alloys,  and  have  had  under 
consideration  a  proposal  for  the  installation  of  a  large  plant  for  the 
electrical  smelting  of  zinc.  The  eventual  capacity  of  the  power 
station  is  estimated  at  over  100,000  h.p,,  and  is  now  being  extended 
to  a  capacity  of  84,000  h.p.  In  the  three  factories  mentioned  a 
considerable  amount  of  British  plant  has  been  introduced.  Dealing 
with  electrical  developments  at  Kotodden,  the  British  Vice-Consul 
at   Pkien  points  out  that  there  are  three  factories  for  saltpetre. 
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oatbidc  of  oaloium,  electric  Bmeltiiig:,  \c.  Thu  electric  power  avail- 
able is  about  t'iO.O(li)  to  70,U0U  HP.,  obtainetl  from  the  SvuulirfoB, 
TinfoH  and  l.ienfoB  waterfalls.  PropOEals  are  also  on  foot  to  harness 
K  fall  above  Hiteraal  so  as  to  obtain  electric  power  and  tranaiiiit  it 
to  the  Skien  Fjord.  If  the  idea  is  carried  out  it  will  mean  an 
undertukirii;  which  will  co-st  several  million  kroner.  The 
municipal  power  works  at  Samnantfar  were  nearly  completed  at 
the  end  of  lull,  and  were  to  supersede  the  present  steam 
power  works  at  Bertfen  in  March  last.  The  three  turbines,  one  of 
which  is  to  be  kept  in  reserve,  will  develop  a  power  of  H,")UO  n.P. 
each,  and  it  is  proposed  later  on  to  add  others  up  to  a  total  of 
1,700  11.1'.  The  machinery  is  entirely  of  Xorwegian  manufacture. 
The  steam  power  station  will  be  kept  for  reserve  in  case  of 
emergency. 

In  viesv  of  the  expansion  of  the  use  of  electricity  in  Norway  the 
remark.^  of  the  Vice-d'onsnl  at  Bergen  on  British  trade  and  the 
methods  adopted  by  manufacturers  arc  particularly  interesting. 
He  points  out  that  whereas  only  84  licences  to  British  commercial 
travellers  were  issued  in  lull,  :t.")2  were  issued  to  German  travellers. 
These  fijfures  require  no  comment.  There  are.  however,  distinct 
signs  that  British  merchants  have,  within  the  last  year  or  two, 
begun  to  show  greater  energy  than  formerly  in  pushing  their 
bnsiness  in  .Norway.  In  view  of  this  increased  interest,  it  might  be 
suggested  that  British  business  managers  and  partners  who  wish  to 
develop  their  trade  with  .Norway  might  perhaps  with  advantage 
follow  the  e.\ample  of  some  of  our  commercial  rivals  by  under- 
taking personal  visits  in  the  country  with  greater  frequency  than  now 
appears  to  be  the  case.  Cases  are  known  where  this  method  has 
been  attended  with  great  success  in  other  parts  of  the  world,  and 
more  than  one  business  man  in  Bergen  has  told  the  Consul  that  he 
would  certainly  feel  more  disposed  to  do  business  with  a  firm  if  he 
were  in  occasional  personal  relations  with  its  head.  Such  a  visit 
should  be  stimulating  to  resident  agents,  and  need  not  interfere 
with  the  regular  work  of  the  firm  a  travellers,  to  which  it  would  be 
supplementary.  A  knowledge  of  Norwegian,  though,  of  course, 
a  great  advantage,  would  not  in  most  cases  be  indispensable, 
provided  German  were  spoken  as  well  as  English.  It  may, 
perhaps,  not  be  out  of  place  to  point  out  that,  in  view  of  the  attrac- 
tions which  the  west  coast  of  Norway  offers  to  the  tourist,  a  holiday 
might  thus  be  made  profitable  as  well  as  enjoyable,  even  if  it  were 
not  thought  worth  while  to  come  out  for  business  purposes  only. 
Local  merchants,  for  the  most  part,  take  their  holiday  in  June  or 
July,  and  are  in  Bergen  during  August  and  September.  Amongst 
the  lines  of  business  in  which  the  United  Kingdom  does  not  appear 
to  be  getting  her  fair  share  of  the  business,  one  of  the  most  notice- 
able of  late  has  been  electrical  appliances.  Although  thereeources 
of  the  country  in  water-power  are  still  to  a  great  extent  un- 
developed, the  use  of  electricity  is  very  general,  and  it  would  appear 
that  the  proportion  of  orders  placed  in  the  United  Kingdom  is 
relatively  insignificant. 

Japan. — The  British  Consul  at  Yokohama  reports  the  trada 
in  electric  lighting,  power  and  tramway  plants  there  was  steady 
during  the  year  I'.dl,  there  having  been  a  constant  increase  in 
existing  plants  and  a  considerable  number  of  new  undertakings 
brought  forward.  A  ditliculty,  however,  is  that  in  most  cases  long 
terms  of  credit  are  asked  for,  which  do  not  appeal  to  the  manu- 
facturer. The  total  value  of  electrical  machinery  imported  in  l!>n 
was  iE2S7,000.  The  increase  in  favour  of  gas-driven  plants  calls 
for  passing  notice  :  both  producer  plants  and  suction-gas  plants  are 
inquired  for.  A  feature  of  interest  is  the  growth  of  water-power 
schemes  in  all  parts  of  the  country.  Orders  seem  to  be  going 
mostly  to  Germany  and  to  America.  There  has  been  a  good  demand 
for  power  and  lighting  cables  for  underground  use,  and  the  heavier 
and  higher-tension  cables  are  still  ordered  from  abroad,  but  low- 
tension  and  the  smaller  cables  are  being  made  more  and  more  in 
Japan  under  protection  afforded  by  the  tariff.  Aerial  and  ordinary 
lighting  and  telephone  wires  are  practically  all  made  in  Japan,  the 
lead-covered  cables  only  being  imported. 

Dealing  with  the  tramways  of  Yokohama,  the  Consul  points  out 
that  considerable  extensions  are  now  (1912")  being  made  to  the 
existing  system,  bringing  outlying  districts  into  close  touch  with 
the  town.  The  work  has  been  accompanied  by  much  levelling 
and  filling  in  of  ground  for  building  purposes,  and  whatever  the 
actual  prosperity  of  Yokohama,  to  the  outward  eye  the  city  appears 
to  be  growing  steadily.  The  following  figures  give  the  population 
and  number  of  houses  in  recent  years  : — 

Population.  Houses. 

1!I07 H79.000  75,000 

lilOS 393,000  78,000 

1909 407,000  .S2,000 

1910 420,000  84,000 

1911 444,000  SS,000 

Allowance  must,  however,  be  made  for  the  incorporation  within 
the  city  limits  of  districts  formerly  outside.  This  amalgamation 
last  year  amounted  to  12,000  persons  and  2,ii00  house.s. 

The  British  Consul  at  Kobe,  in  a  recent  report,  states  that 
it  is  satisfactory  to  note  that  the  fear  expressed  in  some 
quarters  that,  on  account  of  the  revision  of  the  tariff  and  the  basing 
of  some  duties  on  the  net  weights,  the  importation  of  British 
machinery  would  show  a  serious  falling  off,  was  not  realised  in 
1911.  In  comparison  with  Continental  and  American  goods,  how- 
ever, British  machines  are,  generally  speaking,  heavier,  and  therefore 
liable  to  higher  rates. 

.  The  new  tariff  appears  on  the  whole  to  work  smoothly  ;  but  in 
certain  ca^ea  it  is  extremely  difficult  for  importers  to  calculate 
the  duty  when  making  up  tenders,  as  in  certain  instances  it  is 
assessed  partly  on  the  net  weight  of  the  goods  and  partly  ad 
talorem.  Switchboards  and  railway  trucks  may  be  mentioned  as 
instances  of  this.    The  demand  for  electric  traction  plant  in  1911 


was  brisk.  The  Ran/.en  Electric  Traction  Co.  placed  orders  lor 
machinery  :  the  Osaka  municipality  for  rolling  stock  and  air 
brakes;  the  Iliogo  Klcctric  Railway  Co.  for  sub-station  machinery 
and  rolling  stock  :  and  the  Keishin  and  Okayama  Electric  Kailway 
Companies  for  high-speed  engines  and  generatorw,  boilers  and  roll- 
ing stock.  Gas  en^'inc-driven  stations  for  lighting  and  power  wer.-, 
as  a  rule,  fitted  with  British  plant,  but  German  makers  securcil 
several  orders  by  under-cutting  British  prices.  Amongst  impor- 
tant contracts  for  British  machinery  may  be  mentioned  the  con- 
tract for  the  equipment  of  the  Kawasaki  Dockyard  in  Kobe.  The 
smaller  town  gas  engines  and  suction  gas  plants  are  being  made  in 
Osaka  in  fair  numbers.  Large  quantities  of  electric  motors  are 
made  in  Japan,  but  orders  arc  still  being  placed  in  America, 
Germany  and  Italy,  British  prices  being  as  a  rule  considered  too 
high.  Several  thousand  fan  motors  were  imported  from  the  three 
countries  above-mentioned,  and  here  again  Britinh  machines  are 
ruled  out  on  account  of  price-  Cables  of  all  descriptions  are  largely 
made  in  Japan,  though  several  orders  have  gone  abroad.  The 
demand  for  cables  of  the  underground  description  is  increasing  as 
the  tendency  is  to  insist  on  high-tension  cables  being  laid  under- 
ground in  the  chief  cities  instead  of  being  erected  on  poles  over- 
head a.-*  heretofore.  The  O.-iaka  municipality,  the  Kyoto  muni- 
cipality, the  Kobe  Electric  Railway  Co.,  the  Osaka  Electric  Light 
Co.  and  the  Ujikawa  Hydroelectric  Co.  were  large  purchasers  of 
cables  during  the  period  under  review.  For  machine  tools  British 
makers  secured  several  important  contracts. 

A  demand  has  arisen  for  electricity  meters,  and  large  orders  have 
been  secured  by  a  British  firm.  Recently,  however,  a  very  light 
type  has  been  introduced  from  America  and  the  Continent,  and  a.s 
the  duty  is  assessed  on  the  net  weight  of  each  instrument,  our  com- 
mercial rivals  will  probably  secure  more  business  in  future.  .\s 
regards  water  power  stations,  the  Hiroshima  Water  Power  Co.  may 
be  mentioned  as  having  bought  a  large  plant  of  British  manu- 
facture, and  orders  were  placed  for  the  Oita  Hydro- Electric  Co.  for 
Continental  machinery.  This  latter  company  is  situated  in 
Kyushin,  but  the  orders  were  placed  in  Osaka.  Incandescent  lamps 
are  made  in  enormous  ([uantities  in  Tokio  and  Osaka — both  carbon 
filament  and  metallic— and  imports  have  consequently  declined. 
The  steam  turbines  ordered  by  the  Nankai  Railway  and  the  Kobe 
Electric  Light  Co.  were  seized  on  arrival  for  infringement  of 
patents  controlled  by  a  large  American  company  having  works  in 
Tokio,  and  although  the  importers  vrere  finally  allowed  to  deliver 
them,  the  case  is  still  pending  in  the  Courts :  consequently, 
British  and  German  builders  are  hesitating  to  take  orders. 

During  the  year  1911  two  serious  scandals  were  brought  to  light. 
In  one  case  the  directors  of  an  electric  railway  company  were 
arrested  for  embezzlement  of  the  company's  funds,  and  in  the  other 
an  electric  railway  campany  repudiated  a  contract  given  to  a 
British  firm  for  British  machinery,  and  the  machinery  was  left  on 
the  hands  of  the  importers.  The  Japanese  Commercial  Code  was 
revised  in  ( Ictober,  1911,  and  with  ordinary  precautions,  such  a  case 
as  the  latter  will  not  happen  in  future.  During  the  year  under 
review  the  Osaka  Electric  Light  i.'o.  placed  a  very  large  order  for 
switchboards  with  a  German  firm.  Two  or  three  British  houses 
tendered,  but,  as  the  German  tender  was  much  more  detailed  tha)i 
the  British  ones,  the  latter  were  not  seriously  considered. 

There  has  been  a  notable  increase  in  the  number  of  cases  ot 
extended  terms  of  payment,  and  as  British  merchants  as  a  rule  do 
not  care  for  this  class  of  business,  many  orders  were  lost  to 
our  manufacturers. 

The  British  Eniiineers'  Associalion. — The  Secretary 

has  sent  us  the  following  particulars  relating  to  this  new  Associa- 
tion : —  President — Mr.  Douglas  Vickers.  Vice-Presidents— Sir 
Robert  Hadiield,  F.R  S.  ;  Mr.  Herbert  Marshall  ;  Sir  WiUian. 
Mather,  P.C  .  LL.D.  ;  Mr.  C.  C.  Scott  :  Sir  John  I.  Thornycrolt, 
LL.D.,  F.R.S.  Chairman  of  Executive  Committee- Mr.  Wilfriil 
Stokes  (Ransomes  \  Rapier,  Ltd.).  Other  Members  of  Council — 
Messrs.  *H.  Allcnck  (W.  T.  Glover  .'c  Co..  Ltd.),  A.  Anderson 
(Edward  Weed  .v  Co.,  Ltd.).  T.  0  Callender  (Callender's  Cable  and 
Construction  Co.,  Ltd.).  \V.  Collingwood  (The  Vulcan  Foundry, 
Ltd.),  'Percy  B.  Crowe  (W.  H.  Allen.  Son  .t  Co.,  Ltd.).  F.  R.  Daven- 
port (Willans  &  Robinson,  Ltd.),  '\V.  H.  Dixon  (Hadfield's  Steel 
Foundry  Co..  Ltd.),  'J.  Cunningham  Ford  (T.  Cooke  A:  Sons,  Ltd.), 
G.  B.  Hunter  (Swan,  Hunter  ,v  Wigham  Richardson,  Ltd.).  Stainer 
Hutchins  (The  Power-Gas  Corporation,  Ltd.),  Edward  Jackson 
(Midland  Railway  Carriage  and  Wagon  Co.,  Ltd.),  Christopher 
James  (Joshua  Buckton  ,.t  Co.,  Ltd.),  H.  Noiman  Leask(Heenan  and 
Fronde,  Ltd  ).  'R.  S.  Lloyd  (Hay  ward-Tyler  &  Co.,  Ltd.),  Howard 
Marsh  (George  Fletcher  i:  Co..  Ltd.),  Charles  S.  Schultz  (Dick, 
Kerr  &  Co.,  Ltd.),  "Arthur  H.  Smith  (Holman  Bros.,  Ltd.\  T. 
Cut'hbert  Stewart  (Stewarts  \  Lloyds,  Ltd.),  Philip  Thaine (Vickers. 
Ltd.),  John  E.  Thornycroft  (John  I.  Thornycroft  &  Co..  Ltd.  ^ 
*Thomas  Woof  (Alfred  Herbert,  Ltd.).  (Members  of  the  Executive 
Committee  are  shown  by  an  asterisk.)  Honorary  Members — Mr 
Byron  Brenan,  C.M.G..  late  ConsulGeneral  in  China;  Sir  Charlt 
Dudgeon,  one  of  the  Commissioners  for  the  Revision  of  CommercinI 
Treaties  with  China;  Sir  Walter  Hillier,  K.C3I.G.,  C.B.,  lat. 
Adviser  to  the  Chinese  Government ;  Mr.  Claude  Kinder,  C.M.G 
the  creator  of  the  Chinese  RaUway  system  ;  Dr.  George  Ernes; 
Morrison,  newly  appointed  Adviser  to  the  Chinese  Government. 

A  Birmingliam  Supplies  Business. — As  we  announced 

in  our  issue  of  August  30th,  the  Metallic  Seamless  Tube  Co.. 
Ltd.,  now  have  the  headquarters  for  their  electrical  supplies  busi- 
ness at  Meta  House,  Corporation  Street,  Birmingham,  a  very  central 
position.  The  building  is  one  of  six  floors,  two  being  devoted  to  a 
fittings  showroom  and  general  office  accommodation,  and  four  bein;; 
used  as  stock  rooms.  The  premises  were  opened  in  consequence  oi 
the  need  for  additional  premises  due  to  increased  business  in  elec- 
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trical  accessories,  cables  and  lamps.  In  the  showrooms  there  are 
varieties  of  electroliers,  bracket",  standards,  \c.,  frotQ  which  cus- 
tomers of  the  trad"  in  the  Midlands  I'an  make  their  selections. 
The  stock-room  floors  are  specially  fitted  up  with  every  facility  for 
the  handling  of  ffoods.  Each  floor  is  100  ft,  lonp.  running-  right 
through  from  Corporation  Street  to  Newton  .Street ;  the  goods  and 
trade  entrance  is  situated  at  the  latter  end.  The  top  floor  is  devoted 
exclusively  to  lamps,  shades,  battery  jars  and  other  glassware.  On 
the  third  floor  general  lighting  accessories  are  stored,  and  on  the 
ground  floor  conduit  and  conduit  fittings,  while  in  the  basement 
there  are  cables,  flexible  cords,  jointing  materials,  &c.,  as  well  as  the 
trade  counter.     A  goods  lift  serves  all  floors. 

Book  Notices. — "Les  Canalisations  Isoldes."  By  .1. 
Grosselin.     1912.     Paris  :  Gauthier-Villars.     Price  3  fr.  75  cents. 

"  BiiUi'.thi  Mensuel  de  la  Sooiete  Beige  d'Electricit^."  August, 
1912.     Brussels:  The  Society.     Price  1  fr.  7o. 

"  Wechselstrom-Arbeitsdiagramme.''  By  Emil  Waltz.  1912. 
Berlin  :  Hermann  Meusser.     Price  M.  2a'50. 

"  T>\nhiiii-fionx  of  the  Institution  of  Civil  Engineers  of  Ireland.'' 
Vol.  XXXVIII,  1911-12.     Dublin  :  The  Institution. 

"  Boh'tiii  de  Ingeaieros."  Vol.  Ill,  No.  1.  September  Kith,  1912. 
Mexico  :.Secretaria  de  Guerra  y  Marina. 

"i^H^/rf)/;  of  the  Imperial  Institute."  Vol.  X,  No.  3.  October, 
1912.     London  ;  John  Murray.     Price  2s.  (id.  net. 

"  .liiiinud  of  the  South  African  Institution  of  Engineers."  Vol. 
XI,  No.  3.  October,  1912.   Johannesburg  :  The  Institution.  Price  2s. 

Catalogues  and    Lists. — The  Eleotrral  Co.,  Ltix, 

122-124,  Charing  Cross  Road,  London,  W.C. — Net  price  list  of  tiOO- 
, megohm  grade  rubber  cables,  of  which  large  stocks  are  held  at  their 
London  stores. 

Messrs.  Vebitvs,  Ltd.,  31,  King  Street,  Covent  Garden, 
London,  W.C, — Leaflet  No,  OSO,  containing  illustrated  particulars 
of  "Flexume  "  day  and  night  electric  signs,  Aston  ''Midget-Lamp" 
signs  for  theatre  service,  and  "Aston-Drum"  double-sided  illu- 
minated swing  or  fixed  sign. 

Messes.  Siemens  Bros,  Dvnaiio  Works,  Ltd,,  Tyssen  Street, 
Dalston,  London,  N.E. — Booklet  containing  a  full  illustrated 
description  of  the  construction  and  use  of  their  new  "  Lumograd  " 
instrument  for  the  measurement  of  illumination.  Copies  will  be 
forwarded  on  application. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich.— New  cata- 
logue. No.  .537,  giving  very  complete  information  respecting  their 
dry  cells,  dry  cell  batteries,  \c.  A  finger  index  separates  sections 
relating  to  Obach  dry  cells  for  general  purposes  and  for  ignition, 
also  Hellesen  dry  cells.  Dura  cells,  and  transport  cells.  Prices  and 
general  instructions  are  given,  A  separate  leaflet  describes  and 
shows  the  Siemens  ''  Satchel  "  electric  lamp. 

Messrs,  Siemens  Bros.  Dyna.mo  Works,  Ltd,,  38  and  39,  Upper 
Thames  Street,  London,  E.C. — Price  list  No.  1.")  (20  pages),  contain- 
ing full  illustrated  information,  with  prices,  dimensions,  weights, 
\.a..  of  electric  hand  and  bench  drilling  machines,  grinding  motors 
and  accessories. 

The  General  Electric  Co,,  Ltd,,  B7,  Queen  Victoria  Street, 
London,  E.C, — Folder  relating  to,  and  giving  prices  of,  Osram 
drawn  wire  battery  lamps  for  omnibus,  motor-car  and  yacht 
lighting.  Also  a  copy  of  the  10th  edition  of  Section  "H"  of  their 
catalogue  relating  to  electric  heating  -,  this  is  a  lii-page  price  list 
showing  a  variety  of  designs  of  luminous  radiators,  zig-zag 
luminous  radiators,  convectors,  Bastian  Quartzalite  convectors,  non- 
luminous  heaters  for  ship,  train  and  tramcar  service,  "  Magnet " 
flat  irons,  electric  kettles,  and  "  Robertson  "  heating  lamps. 

The  British  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria 
Street,  London,  EC. — Two  leaflets  illustrating  aluminium  bus-bars 
and  connectors,  and  aluminium  coils. 

Messrs.  Simple.n;  Conduits,  Ltd.,  lli;.  Charing  Cross  Road, 
London,  W.C. — Mailing  card  concerning  their  breakfast  booker  and 
grill. 

The  British  Westinohouse  Electric  &  Manufacturing  Co., 
Ltd.,  Long  Millgate,  Manchester.— An  attractive  little  folder 
(envelope  series  41,50/4"),  entitled  "Kill  the  Chill,"  giving  a  few 
notes  and  prices  of  their  convector  and  luminous  radiators  ;  also 
leaflet  relating  to  Westinghouse  horizontal  gas  engines. 

Me.ssrs,  Drake  &  Gorham,  Ltd,,  66,  Victoria  Street,  London, 
S.W. — New  catalogue,  consisting  of  some  seven  sections.  The  first 
of  these,  of  some  32  pages,  contains  illustrations  and  very  plainly 
indicated  prices  of  incandescent  lamps  (Osram,  Wotan,  Mazda, 
Metfil,  Tantalum,  carbon  filament,  both  English  and  foreign, 
"  turn-down  "  lamps,  &c,)  ;  the  second  section,  devoted  to  arc  lamps, 
includes  Bntt  flame  lamps,  enclosed  lamps,  photographic  lamps, 
cinematograph  lamps,  resistances,  lVc.  ;  the  third  deals  with  cables 
and  flexihles,  jointing  materials,  &c,  :  the  fourth  (switchgear  and 
lighting  accessories)  describes  circuit-breakers,  instruments,  lamp- 
holders,  wall  plugs,  switches,  and  a  number  of  "  Home  Office  " 
accessories  :  electric  heating  and  cooking  apparatus  occupies  the 
next  section,  Bastian,  D,G,,  Price's,  the  Archer  and  Economic 
systems  all  being  included,  as  well  as  lamp  radiators  ;  Holophane 
glassware  occupies  the  next  1  d  pages  ;  and  the  last  section  of  all 
consists  of  60  pages  of  illustrations  and  prices  of  electric  light 
fittings  of  all  kinds. 

Schiersteiner  Metallwerk,  Schwerinstr.  3,  Berlin,  W.,  57. —  ' 
Leaflet  describing  a  relay  with  enclosed  mercury  contacts  for  weak 
currents. 

Allgemeine  Elektricitats-Gesbllschaft,  Berlin.— Set  of 
leaflets  illustrating  and  describing  the  A.E.6.  quick-break  switches, 
motor  switch  panels  switch  oases,  i:c. 


The  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark, 
London,  S.E.  -Eight-page  illustrated  list  (No.  7,028),  giving  prices 
and  data  of  the  lamps  used  in  their  "Eye-Cumfort "  system  of 
inverted,  indirect  and  semi-indirect  arc  lighting,  also  resistances  for 
same.  The  "  Kandem  ''  arc  lamp  suspension  gear  is  also  parti- 
cularised. 

The  Bromi'ton  .\nd  Kensington  Accessories  Co  ,  Ltd,,  2.i4- 
260,  Earls  Court  Road,  Kensington,  London,  S.W. — 24-pagc  cata- 
logue containing  excellent  illustrations,  brief  particulars  and  prices 
of  the  "  B.  A:  K."  "  Universal  Electrical  Home  Needs,"  Th.ese 
include  electric  toasters,  shaving-water  heaters,  flat-irons,  electric 
kettles,  boiling  rings,  tea-ball  teapot,  coffee  percolators,  coffee  urns, 
chafing-dishes,  &c.  The  company  has  been  organised  by  the 
Brompton  &  Kensington  Electric  Supply  Co.,  and  it  is  introducing 
appliances  which  are  the  product  of  many  years'  experience,  and 
which  may  be  inspected  at  its  showrooms.  This  catalogue  is  the 
first  of  a  series  to  be  issued  by  the  company.  Later  ones  will  deal 
with  cooking,  heating  and  ventilation. 

Messes,  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C, — The  new  catalogue  of  this  company  which  has  just 
been  received,  if  it  were  wortli  its  weight  in  gold  would  figure  out 
substantially,  for  it  is  a  solid  volume  of  more  than  500 
pages  of  enamelled  paper.  It  consists  of  20  sections,  with 
sectional  divisional  leaves  to  each,  with  printed  tabs  to  facilitate 
reference.  The  opening  pages  contain  a  description  of  the  com- 
pany's works,  and  alphabetical  and  numerical  indexes,  also  a 
particularly  useful  telegraph  code.  Coming  to  the  sections,  we 
think  we  shall  find  it  somewhat  difficult  to  select  all  the  items 
from  so  vast  a  variety  that  should  have  mention,  so  we  had 
better  adopt  a  simpler  method  and  state  the  sections,  adding  at  the 
same  time  that,  of  course,  any  one  of  the  sections  can  be  obtained 
separately.  Section  "  T,"  conduits  and  fittings  and  tools  ;  "  U,'' 
Simplex  flexible  wiring  system,  lead-covered  wiring  :  "D,"  distri- 
bution boards,  switchgear,  enclosed  fuses  and  fuse  wire ;  "  M," 
watertight  fittings  for  mills  and  ships,  also  steel  reflectors,  ka.  ; 
"W,''  wires  and  cables  for  lighting,  bells,  and  telephones,  kc.  : 
"  A,"  accessories  ;  "  B,''  electric  bells  and  telephones  ;  "  P,  "  porce- 
lain insulators;  "L,"  metal-filament  lamps  :  "V,"  fans  and  small 
motors,  drilling  machines,  i^c.  ;  "  H,"  electric  heating  appliances  : 
''C' electric  cooking  appliances  ;  "E,"  automatic  electric  lighting 
plants  ;  "  S,"  electric  signs  and  stage  lighting  appliances  ;  "  I," 
instruments,  ammeters,  and  voltmeters  ;  "  Z,"  electricity  meters  ; 
"  F,"  electric  fixtures ;  "  (4,"  shades,  glass  and  silk,  Spookie 
shades  ;  "R,"  Holophane  glassware,  vacuum  cleaners,  and  sundries. 
As  will  be  gathered,  the  contents  cover  all  kinds  of  installation 
apparatus,  with  the  exception  of  large  machinery  and  generating 
plants.  In  addition  to  being  of  direct  service  to  the  trade,  it  is 
recommended  for  hanging  in  ctintractors'  premises  for  reference  by 
consumers.  There  is  a  substantial  increase  in  the  size  of  the 
catalogue  in  comparison  with  that  issued  a  couple  of  years  ago. 
Prices  are  as  far  as  possible  set  out  in  tabular  form.  The  firm 
are  also  issuing  a  small  24-page  booklet,  dealing  with  electric 
heaters  and  convectors.  of  a  convenient  size  for  the  pocket  or  for 
enclosing  with  correspondence.  This  booklet  is  an  abridgment  of 
their  large  heating  catalogue,  and  contains  all  the  latest  designs  ; 
some  50  different  patterns  are  shown  altogether.  Supplies  of  these 
booklets  may  be  obtained  by  contractors  or  central  station  engineers 
interested,  overprinted  with  their  names  and  addresses,  A  novel 
departure  has  been  introduced  by  the  company  in  making  all  the 
prices  quoted  for  radiators  inclusive  of  internal  wiring  between  the 
switches  and  holders,  such  internal  wiring  being  in  every  case  brought 
to  two  substantial  screw  terminals  mounted  on  a  special  bridge  piece 
fixed  to  the  inside  of  the  case,  so  placed  that  it  cannot  be  accidentally 
touched  Special  flexible  for  use  with  these  heaters  can  be  obtained 
protected  by  wire  armouring  without  extra  cost,  and  a  special  form 
of  wall  socket  has  been  designed  for  use  with  the  armoured 
flexible. 

Messrs.  E.  Bennis  i:  Co.,  Ltd  ,  L'ttle  Hulton,  Bolton.— tfi.page 

pamphlet,  containing  a  full  descriptive  account  of  their  patent  hiffh- 

temperature  coking  stoker  and  patent  self-cleaning  compressed-air 

■  furnace,  its  construction  and  operation.     Reports  of  tests  of  boilers 

fitted  with  these  stokers  are  given. 

Messrs.  Hinchcmffe,  Green  &  Co.,  Aire  Street,  Leeds.— 
Advance  leaflet,  giving  description  and  tabulated  prices  of  their 
single-phase  squirrel-cage  motors,  for  the  manufacture  of  which 
they  have  equipped  their  works  with  up-to-date  machinery.  Copies 
of  the  list  will  be  sent  on  application. 

Messrs.  Baxendale  Bros.,  96,  Whitechapel,  Liverpool.— A 
special  net  price  list  of  electrical  accessories  is  being  issued  to-day. 

Messrs.  Berothbil  &  Young,  Ltd.,  Finsbury  Court,  Finsbury 
Pavement,  London,  EC— Binding  cover  containing  a  number  of 
lists  (No.  50)  detailing  the  "  Bandy"  variable-speed  s.p.  A.c,  motors, 
for  lift  or  crane  service,  giving  tabulated  prices,  weights.  &o.  :  also 
diagrams  of  connections,  test  carves  ;  drum  type  reversing  con- 
trollers ;  half-tone  views  appear  of  the  motors  applied  to  crane  and 
pumping  work. 

Trade  Announcements. — Mr,  Hakold  Jaggar  an- 
nounces that  he  is  continuing  at  Commercial  Street,  Batley,  the 
.  business  of  Messrs.  H.  Jaggar  iVc  Co.,  electrical  engineers. 

Messrs.  Hutton  Bros.,  electrical  engineers,  of  Swindon;  have, 
owing  to  increased  business,  taken  the  Quantock  Works,  Devizes 
Road,  which  they  will  open  early  in  November,  on  completion  of 
the  necessary  alterations. 

Messrs.  Doilton  &  Co.,  Ltd.,  are  purchasing  the  goodwill  and 
connections  of  the  business  of  Messrs.  J.  Stiff  &  Sons,  Lambeth,  as 
from  December  25th,  1912.  Messrs.  J.  Stiff  &  Sons  will  discharge 
all  their  liabilities  accruing  to  that  date  and  will  collect  account* 
in  the  usual  course. 
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Li(|iii(iatioil, —  DiKKi  r  Has  I-'ikl,  Ltd. — This  coiii- 
pttuy  i«  wiiiiiiii)f  up  voluntarily,  with  Mr.  A.  W,  Good,  of  Moorifate 
Stfttioii  Chambers,  EC,  rh  liiiuidator,  A  meeting  of  creditors  is 
i;ailtHi  for  Noveint)er  11th. 

Kicctrical  Trade  with  ^ew  Zealand. — The  report  of 

the  Ilriti.sh  Triuiu  l!oiiiiiiissioncr  for  New  Zciiland,  in  referrini;  to 
the  preferential  tariff,  staten  that  the  »ame  );oodfl  which  the 
Dominion  is  trying  to  keep  out  by  higher  duties  in  the  interests  of 
the  United  Kinjrdom,  are  Ix^ing  pushed  in  by  British  shipowners 
throU(;h  lower  freights  ifrantcd  on  German  and  American  Roods, 
and  the  deliberate  policy  of  the  Dominion  is  thereby  beinjf  frus- 
trated. As  the  idea  is  prevalent  that  preferential  duties  apply  to 
all  imports,  or  at  least  to  all  classes  of  (roods  where  there  is 
serious  competition  from  foreiKn  countries,  the  report  points  out 
thot  in  191(1  two-thirds  of  the  total  valne  of  competitive  imports 
came  in  under  tariff  items  where  no  preferential  duty  exists,  thes-e 
includinjj  tools  and  a  considerable  portion  of  electrical  good.". 
Araonjr  the  commodities  imported  under  the  preferential  section  of 
the  tariir,  mention  is  made  of  motor  and  bicycle  lamps,  there  beinif 
a  considerable  purchase  of  American  electric  lamps,  which  is  no 
doubt  iufluencid  by  the  very  large  importation  of  American  motor- 
cars. The  imports  of  electrical  machinery  increased  by  £25,000  to 
£132,000  in  1911,  and  the  share  of  Great  Britain  rose  by  £22,000  to 
£76,000,  or  from  50'.".  per  cent,  to  r>7'ii  per  cent.  In  the  case  of 
tfas  and  oil  engines,  the  value  expanded  from  £'.i0,iioii  in  1910  to 
£129,000  in  1911,  the  British  share  having  advanced  from  £iiC,6i"i 
to  £104,000,  and  the  balance  being  practically  all  of  American 
origin..  The  British  share  of  steam  engines  in  1911  was  £8,354  out 
of  a  total  of  £9,203.  Keferrinj;  to  the  question  of  public  works, 
the  report  states  that  the  development  of  water-power  is  a  matter 
of  some  importance.  .\t  the  time  of  writing,  tenders  were  being 
invited  in  connection  with  a  large  scheme  lor  using  the  energy 
from  Lake  Coleridge  for  the  supply  of  electricity  to  Christchurcli 
and  vicinity.  Other  proposed  schemes  are  the  utilisation  of  the 
Wairoa  Falls  for  Whungarei,  and  also  of  Lake  Waikaremoana.  The 
development  in  these  cases  is  not  likely  to  he  rapid,  as  the  Govern- 
ment policy  is  to  keep  these  matters  under  State  control.  The 
report  is  a  comparatively  short  one,  but  the  general  advice  given  in 
it  should  be  particularly  valuable  to  those  who  wish  to  promote 
trade  with  New  Zealand. 


LIGHTING  and  POWER  NOTESo 


•Ictoii. —  lu  the  friendly  arliitration  between  tlie   I'.D.C. 

and  the  Metropolitan  Electric  Supply  Co.,  Ltd.,  Mr.  H.  H.  Collier 
lifts  been  appointed  valuer,  to  act  on  behalf  of  the  Council  in  the 
matter  of  rental  to  be  paid  by  the  company  for  certain  lands 
referred  to  in  the  agreement,  the  preparation  of  which  has  been  left 
in  the  hands  of  the  clerk  and  solicitor. 

Algeria, — The  municipal  authorities  of  Khenchela  are 
considering  a  scheme  for  the  establishment  of  a  central  electric 
lighting  station  in  the  town. 

Barking'. — The  Electricity  Curaniittee  has  decided  to 
increase  all  scale  charges  for  current  for  power  purposes  by  Id.  per 
unit. 

Barnsley. — Some  inconvenience  was  caused  on  Thursday 
evening,  last  week,  when,  at  about  1 1  o'clock,  there  was  a  sudden 
fnilure  of  the  electric  light,  the  cause  being,  it  is  said,  the  violent 
collision  of  a  taxi-cab  with  a  fuse-box  at  the  bottom  of  New 
Street.     The  service  was  restored  within  the  hour. 

Bis]ihaiu. — As  the  Council  is  able  to  provide  more  elec- 
tricity than  its  own  district  requires,  it  is  proposing  to  obtain 
powers  to  supply  lighting  in  the  adjoining  districts  of  Cleveleys 
and  Thornton.  The  formal  consent  of  Thornton  Council  is  now 
being  sought. 

Brentford, — A  mains  i-.xtension  to  Brentford  End  has  been 

decided  upon  by  the  Heston-Isleworlh  Electricity  Committee,  in 
order  to  supply  current  to  the  new  offices  and  works  which  have 
been  erected  on  the  east  side  of  the  Grand  Junction  Canal. 

Bradford, — The  Corporation's  electricity  undertaking  is 

in  a  flourishing  condition,  and  on  the  past  year's  working  a  net 
profit  of  £8.052  is  shown.  For  private  lighting  purposes  94.771 
units  more  than  in  the  preceding  year  have  been  sold,  the  bulk 
consumers  have  received  679,(i59  more  than  during  the  previous  12 
months,  whilst  smaller  consumers  who  require  current  tor  motive 
power  and  heating  purposes  have  purchased  500,840  more  units 
than  a  year  ago.  Owing  to  the  increased  output  the  total  working 
costs  per  unit  have  decreased  in  spite  of  the  higher  price  which  has 
had  to  be  paid  for  coal. 

Burnley. — The  Electricity  Committee  has  considered 
the  charges  for  electrical  energy  for  power  purposes,  and  has 
made  the  following  changes  :  For  the  first  39  hours'  use  per  quarter 
of  maximum  demand,  Ifd.  per  unit ;  all  units  alwjve  that  amount, 


Id.  :  where  the  consumption  is  ei|ual  to  or  above  400  hourH  use  per 
K.H.P.  per  quarter,  ■9d.  per  unit  flat  rate  ;  where  it  is  equal  to  or 
al)ove  5ii0  hours,  'Hd.  ;  where  it  is  equal  to  or  above  600  hourp,  ^d. 
Existing  consumers  will  come  on  to  the  new  scale  at  the  end  of  the 
quarter.  The  Committee  has  been  empowered  to  make  special 
charges  to  any  consumers  who  will  guarantee  an  annual  consump- 
tion of  11)0,000  unitsof  energy  or  more  for  a  day  load. 

Busbey. — 'i'he  I'.D.C.  has  been  asked  by  private 
persons  to  allow  the  K.L.  mains  to  be  extended  to  Bushey  Heath, 
owing  to  the  higl)  price  of  gas.  The  matter  has  been  referred  to 
the  E.L.  Committee. 

faldy  (near  West   Kirby).— The   Wirral  R.D.C.   has 

decided  to  have  Caldy  village  lighted  by  electricity. 

Canada. — Tlie  Civic  Power  and  i-ight  Department  of 
the  City  of  Winnipeg  is  now  considering  the  necessity  of  enlarging 
the  capacity  of  the  power  hoose,  owing  to  the  rapid  industrial 
development  of  the  city,  and  the  consequent  demand  for  power. 
For  the  coming  Spring  it  is  recommended  that  two  extra  units  be 
installed.  The  Department  is  now  getting  95  per  cent,  of  the  new 
business  of  the  city  in  competition  with  private  corporations,  which 
before  the  completion  of  the  municipal  plant  last  year,  enjoyed  u 
monopoly  of  the  supply  of  light  and  power. 

Seven  hundred  farmers  of  the  township  of  Yarmouth,  Out ,  have 
applied  to  the  Hydro- Electric  Commission  for  power.  This  is 
significant  :  the  Canadian  farmer  of  the  present  day  runs  quite  a  lot 
of  machinery,  and  some  kind  of  power  is  indispensable.  The  gasoline 
engine  now  supplies  this  power,  .ind  its  use  has  Vtecome  general,  but 
it  appears  that  electricity  is  to  have  the  preference. 

4  beltenliani, — The  revenue  account  of  the  electric  light 
undertaking  shows  that  the  receipts  for  the  last  year,  inclusive  of  a 
balance  of  £3.(i44  from  the  previous  year  and  £l,40'.i  transferred 
from  reserve  fund,  amounted  to  £28.793.  The  ordinary  outgoings 
totalled  £10,416.  interest  on  loans  took  £4,775,  and  instalments  in 
repayment  another  £3.877,  while  £3,672  was  transferred  to  sinking 
funds.  The  balance  in  hand  at  the  close  of  the  year  was  £5,599, 
or  an  increase  of  £1,955.  The  number  of  units  sold  was  1,867,559. 
in  the  proportions  of  658,501  for  public  lighting,  584,547  to  private 
consumers,  and  624,511  for  traction.  As  compared  with  the 
previous  year  the  increase  was  94,341  units. 

Continental  Xotes. — Austria. — During  the  month  of 

August  last,  36  projects  for  the  ntUieation  of  water  power  in 
different  parts  of  Austria  were  submitted  to  the  State  Hydrographic 
Department  in  Vienna.  During  the  same  period  24  concessions 
were  granted  in  respect  of  previous  applications,  the  intention  in 
the  majority  of  the  cases  being  to  utilise  the  water-power  in  the 
generation  of  electrical  energy  for  lighting  and  power  purposes. 

A  large  power  station,  described  by  the  Oext.  n'axxerwi rt xchaft , 
is  projected  on  the  Danube,  with  a  view  to  completely  utilising 
the  unappropriated  power  of  that  river  for  the  production  of 
electricity.  The  preliminary  labours  are  so  far  advanced  that  an 
outline  of  the  scheme  is  possible.  It  is  intended  to  construct  a 
low-pressure  station,  whose  average  capacity  will  be  135,000  H.P., 
and  its  highest  150,000  h.p.,  the  electric  current  generated  being 
destined  for  the  use  of  the  capital ;  and,  with  a  view  to  inde- 
pendence of  the  variable  water-level,  the  station  will  work  in 
connection  with  the  projected  large  station  at  Krems-Kamp. 
The  constructive  works  comprise  the  building  of  a  movable 
weir,  of  such  a  character  that  at  high  water  it  will  offer  no 
hindrance  to  navigation.  This  weir,  it  is  considered,  will  take 
three  years  to  build.  A  canal,  12  km.  long,  will  conduct  the  water 
to  the  power  house,  and  serve  as  a  fairway  for  shipping.  Its  least 
waterflow  will  equal  50,000,  and  its  greatest,  130,000  cb.  m.  per  hour. 
At  the  end  of  the  canal  a  lock  for  the  shipping  will  be  constructed, 
200  m.  long  and  22  m.  broad.  The  power  house  will  be  built 
to  accommodate  18  Francis  turbines.  The  whole  of  the  con- 
structive works  are  expected  to  be  completed  within  the  three 
years.  In  the  opinion  of  onr  contemporary  the  installation,  in  its 
gigantic  proportions,  will  place  the  greatest  power  stations  of  the 
world  in  the  second  rank. 

Russia. — A  new  electricity  generating  station,  for  the  supply  of 
current  for  lighting  and  power  purposes,  was  put  into  operation  in 
Odessa  on  October  10th. 

The  factories  in  the  Moscow  district  are  rapidly  adopting  elec- 
tricity as  the  motive  power.  According  to  a  recent  report,  20  out 
of  the  48  establishments  in  the  Lefort  quarter  of  the  city  are  now 
electrically  driven. 

Finland. — A  large  electricity  generating  station,  with  a  capacity 
of  about  2,000  H.P..  is  about  to  be  established  by  Messrs.  A.  Ahlstrom 
and  Co..  of  Norrmark.  owners  of  large  saw  and  paper  mills  in  that 
town.  The  electrical  part  of  the  plant  is  to  be  supplied  by  the 
A.E.G. 

Coventry. — At  the  meeting  'of  the  City  Council  on 
Tuesday,  it  was  decided  to  spend  £1,000  out  of  revenue  upon  flie 
purchase  of  electric  motors.  The  opinion  of  the  Electric  Light 
Committee  was  confirmed — that  it  was  desirable  that,  in  the  event 
of  a  Bill  being  promoted  in  the  next  session  of  Piirliament,  a  clause 
should  be  inserted  to  authorise  an  extension  of  the  area  in  which 
the  Corporation  is  empowered  to  supply  electricity. 

Dorset. — An    effort   is  being  made  to  form  a  County  of 

Dorset  Electric  Supply  Co.  The  share  capital  is  given  as  £75,000, 
and  61,000  shares  of  £1  each  are  oiiered  for  subscription  at  par. 
The  towns  it  is  propo-ed  to  serve  are  Dorchester,  Sherborne, 
Wimbome,  Swanage,  Blandford.'and  Lyme  Regis. 
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Chile. — Plans  and  estimates  submitted  by  Mr.  George 
Kenrick  for  the  erection  of  a  central  electric  g^enerating:  station  for 
the  purpose  of  supplying  electrical  enerey  to  the  town  of  Talcahuano 
and  the  suburbs  of  Morro,  El  A  renal  and  San  Vicente  have  been 
approved.     Twelve  months  are  allowed  for  carrying  out  the  work. 

Rroinore. — The  promotion  of  an  electric  lighting  scheme 
advanced  another  step  at  a  special  meeting'  of  the  Urban  Council. 
The  clerk  read  a  letter  from  Mr.  John  Hamilton,  offering  a  generat- 
ing station  site,  with  a  lease  for  ever  or  for  a  term  of  years.  There 
was  a  mill  race  in  connection  with  the  premises  capable  of  supplying 
water  for  eight  months  in  the  year,  and  sufficient  space  to  erect  addi- 
tional plant  to  supply  motive-power  for  the  remaiping  four  months 
of  the  year.  After  a  discussion,  it  was  decided  that  the  clerk  should 
write  to  Mr.  Hamilton,  asking  his  terms.  Mr.  Burns  suggested  that 
buying  out  the  gas  company  might  be  cheaper  in  the  end.  The 
chairman  said,  by  adopting  this  scheme,  they  were  agreed  that  elec- 
tric lighting  was  cheaper.  The  engineers  advised  that  £2,000  would 
be  enough  to  spend  the  first  year,  and  the  present  lighting  of  the 
town  was  costing  HI 50  a  year.  The  entire  scheme  would  not  cost 
more  than  £2,000.  The  clerk  was  given  authority  to  obtain  a  pro- 
visional order. 

Dudley. — The  sale  of   the    Corporation's    electric  light 

undertaking  was  again  discussed  on  Thursday  in  last  week,  at  a 
meeting  of  the  local  Traders'  Association.  In  this  instance  the 
chief  speaker  was  Councillor  H.  W.  Hughes,  chairman  of  the 
Corporation  Electrical  Committee,  who  contended  that  as  the  result 
of  the  sale  the  ratepayers  would  have  returned  to  them  every  penny 
that  the  undertaking  owed,  they  would  be  recouped  for  losses  in 
the  past  years,  and  the  existing  rates  for  power  and  light  would 
not  be  increased.  The  suggestion  to  retain  the  power  station 
involved  the  provision  of  extra  capital  amounting  to  £23,000,  plus  a 
certain  increase  in  the  price  of  current  to  the  tradespeople.  The 
meeting  passed  a  resolution  declining  to  either  recommend  or  con- 
demn tiie  sale  of  the  electricity  undertaking,  but  placing  on  record  an 
opinion  that  much  of  the  present  difficulty  in  which  the  Electrical 
Committee  finds  itself  is  due  to  neglect  and  mismanagement. 

Duiulee. — The  consumers  connected  to  the  Coiporatiou 
mains  are  taking  advantage  of  the  cheap  rate  charged  for  heating 
and  cooking,  and  a  large  number  of  radiators,  hot  plates  and  irons 
are  now  being  used  by  them.  An  industrial  laundry  has  been 
equipped  with  1.5  electric  irons,  as  well  as  motors  for  driving  the 
various  machines,  and  several  fans  have  also  been  fitted. 

East  Cowes. — The  U.D.C.  has  decided  to  invite  the 
E  L.  Committee  to  tender  for  public  lighting,  and  to  quote  for  the 
wiring  and  lighting  of  the  Town  Hall. 

Eastbourne. — The  Electricity  Committee  has  decided  to 

invite  tenders  for  the  supply  of  a  number  of  new  flame  arc  lamps  to 
replace  the  present  ones  which  are  of  an  obsolete  pattern.  The 
engineer  estimates  the  saving  in  consumption  of  current,  after 
providing  for  the  extra  cost  of  carbons  and  interest  on  outlay,  at 
£l'l'2  per  annum. 

Eccles. — The  electrical  engineer  has  been  instructed  to 
submit  an  estimate  of  the  cost  of  removing  the  existing  arc  lamps 
on  the  tramw.iy  centre  poles  in  Church  Street,  and  providing  and 
fixing  on  each  centre  pole  a  cluster  of  four  metal-filament  lamps. 

Ediuburg^ll. — Some  time  ago  the  T.C.  agreed  to  obtain 
an  estimate  for  the  lighting  of  the  Calton  Hill  by  electricity.  It 
has  now  been  decided  to  get  an  estimate  of  the  cost  of  high-pressure 
gas.  The  result  will  be  awaited  with  interest  in  view  of  the 
Manchester  report,  referred  to  elsewhere  in  this  issue. 

Grave.send. — With  reference  to  the  application  of  Mr. 
Castle,  of  Northfleet,  for  a  supply  of  current  to  his  new  cement 
works,  the  T.C.  has  decided  to  grant  the  request,  subject  to  a  proper 
agreement,  with  guarantees,  being  entered  into.  The  capital 
expenditure  necessary  to  give  the  supply  is  estimated  at  £6,200. 

Greenock. — At  its  meeting  on  Monday,  the  Corporation 
decided  unanimously  to  ratify  the  agreement  with  Port  Glasgow 
T.C.  regarding  the  supply  of  electricity  for  power  and  light  to  that 
burgh.  It  was  arranged  that  an  arbitration  clause  should  be  in- 
serted in  the  agreement  :  Provost  McMOlan,  who  referred  with 
satisfaction  to  the  end  of  the  long-drawn-out  controversy,  said  it 
was  probable  that  Port  Glasgow  would  soon  have  a  supply  of  elec- 
tricity for  all  purposes,  and  that  this  would  be  to  the  interests  of 
both  towns. 

Haslinn-den,— At  the  T.C.  on  October  i'4th,  the  chair- 
man reported  that  application  had  been  made  to  the  L.G.B.  for 
sanction  to  borrow  £5.250  for  the  provision  and  laying  of  new 
mains,  house  services.  ,*cc.  It  was  decided  that  authority  be  asked 
at  the  L.G.B.  inquiry  that  the  loan  be  so  increated  as  to  afford  a 
supply  of  electricity  to  Helmshore. 

Heston — Isleworth. — In  a  report  to  the  Electricity 
Committee.  Mr.  Percy  Ryoroft.  electrical  engineer,  says  that  some 
18  months  ago.  72  irons  were  purchased  for  distribution  amongst 
various  consumers.  This  stock  has  now  been  exhausted,  and  recent 
letters  from  consumers  have  shown  that  the  irons  were  very  much 
appreciated  and  were  freely  used.  The  original  irons  cost  7s.  tJd. 
each,  and  he  estimates  that  every  iron  in  moderately  active  use 
represents  a  revenue  of  about  10s.,  in  addition  to  such  apparatus 
being  an  eft'ective  and  reliable  introduction  for  other  apparatus, 
such  as  radiators,  cookers.  >V;c.  For  a  further  supply  of  lllO  irons,  Mr. 
Rycroft  has  now  received  a  quotation  from  the  manufacturers  of 
5s.  6d.  for  the  4  lb.  size,  and  7s.  for  the  illb.  size,  and  he  advises  the 
Committee  that  this  should  prove  a  very  good  investment. 


Hej'WOOd. — In  consequence  of  the  illness  of  Mr.  A.  A. 

Day,  the  Bolton  electrical  engineer,  the  Heywood  Electricity  Com- 
mittee, has  decided  that  Mr.  S.  J.  Watson,  electrical  engineer  to  the 
Bury  Corporation,  be  requested  tn  give  a  report  on  the  whole  of  the 
undertaking  of  the  electricity  works,  and  that  a  fee  of  25  guineas 
be  paid,  such  payment  to  cover  all  necessary  attendances  by  him  on 
the  Committee. 

The  Electricity  and  Tramways  Committee  h.as  made  arrange- 
ments with  the  Burns  Ring  Spinning  Co..  Ltd..  and  Messrs.  T. 
Isherwood  i>c  Co.,Ltd..  for  the  supply  of  current  for  power  purposes. 

Hove. — The  local  Ratepayers'  Alliance  has  discussed  at 
length  the  proposal  to  municipalise  the  Hove  electric  supply  under- 
taking and  passed  a  resolution  condemning  it,  and  requesting  the 
T.C.  not  to  proceed  any  further  in  the  matter. 

Ilford. — At  the  last  meeting  of  the  U.D.C,  Councillor 
Philpot,  speaking  on  the  balance-sheet  of  the  electricity  under- 
taking for  the  past  year,  stated  that  the  Council  had  had  another 
successful  year,  and  were  carrying  forward  £1,600  to  their  reserve 
fund — an  increase  of  £200  over  last  year.  Their  revenue  had 
increased  by  £1,293,  and  their  expenditure  by  £769,  but  included 
in  the  latter  amount  was  £582  for  the  discounts  that  had  been 
given  for  the  prompt  payment  of  accounts.  By  carrying  forward 
£1.600  to  the  reserve  and  depreciation  account,  they  raised  that 
fund  to  £10,500,  this  being  their  actual  cash  reserve,  which,  with 
freehold  land  and  premises,  brought  up  the  total  value  of  the 
reserve  to  £11,890.  The  gross  profits  for  the  year  amounted  to 
£14,493,  and  they  had  generated  4,000,000  units. 

India. — The  first  modem  high-tension  electrically-driven 
flour  mill  erected  in  India  was  recently  started  by  Mr.  A.  M. 
Monteath,  President  of  the  Calcutta  Chamber  of  Commerce. — Indian 
Textile  JovniiiJ, 

Ipswich. — St.  Helen's  School  is  to  be  lit  by  electricity, 
and  the  Education  Committee  has  decided  to  allow  Messrs.  Mann, 
Egerton  &  Co.  to  tender  for  the  installation  in  opposition  to  the 
Corporation  electricity  department. 

Lei^h  (Lanes.). — The  L.G.B.  has  sanctioned  the  borrow- 
ing by  the  Council  of  £2,511  in  connection  with  the  electricity 
undertaking. 

London. — Marylebone. — The  B.C.  has  agreed  to  extend 
the  ^d.  rate  (on  the  telephone  system)  for  cooking,  to  business 
premises  under  contract  for  lighting  as  from  Christmas,  1912,  and 
they  will  also  be  allowed,  as  an  alternative  to  the  existing  rate,  to 
have  electric  heating  at  Jd.  per  unit  on  payment  of  an  addition  of 
20  per  cent,  on  the  primary  charges  under  the  telephone  system, 
this  to  take  effect  as  from  October  Ist. 

St.  Pancras. — Application  is  to  be  made  to  the  L.C.C.  for 
sanction  to  borrow  £13.780,  made  up  as  follows: — Machinery, 
£5,914  ;  mains,  £5,240;  services  and  switches,  £2,005;  meters, 
£621.  The  Electricity  Committee  has  decided  to  insure  the  under- 
taking against  loss  of  profits  in  case  of  fire  for  a  period  of  one 
month,  at  a  premium  of  £21  per  annum,  less  15  per  cent. 

Loose. — The  Maidstone  T.C.  has  asked  the  P.C.  to  be 
allowed  to  tender  for  public  lighting  by  electricity.  A  supply  is 
available  from  the  tramway  mains. 

Oldham. — By  a  large  majority  the  T.C.  has  decided  in 
favour  of  a  recommendation  of  the  Electricity  Committee  that* 
application  be  made  to  the  B.  of  T.  for  sanction  to  an  extension  of 
the  electricity  mains  beyond  the  municipal  boundary,  in  order  to 
supply  energy  to  drive  a  cotton  mill  in  the  adjoining  township  of 
Chadderton. 

Peterborough. — The  Corporation  had  receiAed  the  sanc- 
tion of  the  L.G.B.  to  the  borrowing  of  £500  for  service  extensions, 
and  application  is  to  be  made  for  a  further  sanction  for  £1,000  for 
new  mains. 

RicliiUiinsworlh. — The  U.D.C.  has  decided  to  protest 
against  any  of  the  roads  in  the  rural  area  being  broken  up  for  the 
laying  of  E.L.  mains,  under  an  order  being  applied  for  by  the 
Watford  U.D.C. 

Salford. — An  agreement  is  to  be  entered  into  with  the 
Guardians  for  a  supply  of  current  for  lighting  purposes  to  the 
several  institutions  under  their  control  within  the  borough.  The 
agreement  covers  a  period  of  10  years,  and  provides  that  the  charge 
per  unit  shall  be  2Jd.  Agreements  are  also  to  be  entered  into  for 
supplies  of  energy  with  Messrs.  Gatley,  Vickers  i>c  Co.  and  Edward 
Wood  &  Co.,  Ltd.  In  the  former  case  the  company  is  to  guarantee  a 
minimum  consumption  of  60,000  units  per  quarter,  at  a  price  of 
■8d.  per  unit  for  the  first  50,000,  and  •7d.  in  excess  of  the  50,000, 
these  rates  to  be  allowed  on  condition  that  the  company  uses  either 
high-efficiency,  metallic-filament  or  flame  arc  lamps  throughout 
the  works.  The  latter  firm  is  to  agree  to  a  minimum  of  400,000 
units  per  quarter,  and  to  pay  an  all-round  price  for  current  con- 
sumed for  lighting  and  power  at  a  flat  rate  of  'Sod.  per  unit,  based 
on  the  price  of  coal  being  lOs.  per  ton.  A  coal  clause  is  inserted  in 
each  agreement. 

Sevenoaks.  —  The  newly-formed  Electricity  Co.  has 
asked  the  R.D.C.  to  consent  to  the  proposed  application  for  a  prov. 
order,  which  will  include  the  rural  parishes  of  Shoreham  and 
Halstead.     The  Council  has  deferred  its  decision. 

Stoke-upon-Trent.— It  is  expected  that  the  formal 
opening  of  the  new  central  power  station  at  Hanley  will  take  place 
about  the  middle  of  November.  The  site  of  the  works,  which  were 
completed  some  weeks  ago,  is  near  Hanley  Park. 
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Sliotton. — EtYorts  arc  beinj;  made  to  carry  out  a  schfiue 
of  E.I;,  for  the  diHtiiot  in  uonjunction  with  Iliiwarden  and  (Jueens- 
ferry.  ParticularH  of  the  coat,  A;c.,  have  been  prepared  by  Mr. 
Dutton,  of  tht)  Sandyoroft  Foundry,  and  a  nieetinfr  of  the  rate- 
l)ayer«  is  to  be  called  to  consider  tho  project. 

South   Africa. — Tlie  Harrismitli   (C'ajx)  rrovincc)  T.C. 

haa  under  consideration  tlie  adoption  of  a  hydro-electric  power 
scheme  in  connection  with  tho  main  water  supply  from  Platbcrtr 
Mountain.  Tho  scheme  provides  for  an  output  double  that  of 
the  present  coal-driven  electric  lijjht  station,  and  also  for  practically 
an  unlimited  supply  of  day  power  for  industrial  purposes. 

8waiia;i'e. — The  15.  of  T.  has  deferred  for  three  raonlhs 
the  cjuestion  of  rcvokinfr  the  E.L.  Order,  ISiOti,  held  by  the  IT.D.C. 

Truro. — Tlio  T.C.  has  decided  in  favour  of  the  Corpora- 
tion applying:  for  its  own  prov.  order  for  E.L.  Similar  applications 
are  beinjr  made,  as  has  been  intimated  in  the  Et,ECTKiOAr.  Revikw 
by  the  0ns  Co.,  Mr.  Pressland,  of  London,  and  Dr.  I'urves,  of 
Exeter. 

llrnicnay. — The  Bill  creating  a  State  monopoly  of  elec- 
tricity .supply  and  traction  has  now  become  law.  By  it  the  State  is 
authorised  to  establish  power  stations  where  required,  and  to 
acquire  by  expropriation  or  by  purchase  the  present  existinc  under- 
takings in  several  towns  in  the  interior,  the  Monte  Video  under- 
taking havinj.'-  already  been  acquired.  Says  the  '/i/»<'.«  corres- 
pondent:— The  creation  of  this  monopoly  means,  in  effect,  the 
elosintr  of  the  door  upon  all  private  enterprise  in  an  important  and 
appropriate  field  :  and  as  theGoverniTient  most  certainly  has  neither 
the  capital  nor  the  administrative  resources  to  meet  the  rapidly- 
prowinir  requirements  of  the  country  in  this  direction,  it  also  means 
a  rude  check  to  its  progress.  Traction,  I  may  add,  did  not  appear 
in  the  original  draft  of  the  Bill,  but  was  included  at  the  last 
moment  in  committee,  no  one  knowing  anything  about  it  until  the 
clause  had  been  approved.  This  inclusion  creates  a  formidable 
obstacle  to  future  enterprise  in  the  establishment  of  electric  tram- 
ways and  railways,  €or  the  Government  is  most  certainly  not  in  a 
position  to  supply  electric  energy  for  these  purpofes.  The  Bill  is 
one  of  the  fruits  of  President  Batlle's  Socialistic  idea  that  all 
services  of  a  public  character  should  be  performed  exclusively  by 
"  the  State,"  and  as  the  present  ChaiTiljers  are  entirely  under  his 
control,  the  idea  is  being  given  legislative  authority,  regardless  of 
consequences. 

Walthanistow. — The  cliar^e  for  current  supplied  to  the 

tramways  undertaking  during  the  current  year  has  been  fixed  at 
lild.  per  unit.  The  electrical  engineer  has  bopn  instructed  to 
report  as  to  the  cost  of  controlling  the  whole  of  the  electric  street 
lam(is  in  the  district  by  means  of  automatic  time  switches, 
and  as  to  the  saving  which  would  be  effected. 

Watford. — A  !,.(i.]5.  inquiry  was  held  last  week  into  tho 
application  of  the  U.D.C.  for  a  loan  of  £12,y3S  for  additions  to  the 
electricity  station,  and  the  provision  of  cables  for  three  years. 
There  was  no  opposition. 

Withani. — Steps  are  being  taken  to  form  a  local  company 
at  Witham  for  the  purpose  of  establishing  an  E.L.  undertaking, 
with  a  nominal  capital  of  £6,000,  of  which  £4, .000  will  be  called 
up  at  once.  Messrs.  Crompton  i\:  Co.,  Ltd.,  who  have  taken  the 
initial  steps  in  the  matter,  feel  that  the  time  is  now  ripe  to 
inaugurate  an  E.L.  undertaking  in  the  town. 

Wolverhampton. — Application   is  to  be  made    to  the 

B.  of  T.  for  a  provisional  order  for  supply  within  an  area  com- 
prising the  parish  of  Bushbury,  and  repealing  the  powers  contained 
in  the  Midland  Electric  Power  Distribution  and  Lighting  CEsten- 
sion)  Order,  1900,  as  confirmed  by  the  Electric  Lighting  Orders 
Confirmation  (No.  7)  Act,  1900,  as  far  as  regards  the  parish  of 
Bushbury. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — According 'to  the  Mornituj  Post,  Mr.  Hay, 
an  English  expert,  who  was  appointed  by  the  Government  to 
investigate  the  traffic  problem  of  Sydney,  recommends  the  con- 
struction of  a  bridge  to  connect  Sydney  with  Xorth  Sydney,  so  as 
to  relieve  the  ferry  congestion,  and  a  system  of  underground  electric 
railways  for  the  city  and  the  suburbs.  The  total  cost  of  the  work, 
exclusive  of  the  bridge,  is  estimated  at  £4,500,000. 

Barnoldswick. — In  connection    with    the    scheme   for 

connecting  Barnoldswick  with  Gisburn,  by  a  light  railway  about 
4^  miles  long,  at  an  estimated  cost  of  £ti0,000,  a  Committee  of  land- 
owners and  manufacturers  has  been  formed  to  take  the  matter  in 
hand.  It  is  proposed  to  apply  to  the  Light  Railway  Commissioners 
for  an  order  authorising  the  raising  of  the  necessary  capital,  and 
the  work  of  constructing  the  railway. 

Chester-le-Street. — A  deputation  from  tte  Council 
which  waited  upon  the  Gateshead  Electric  Tramways  Co.  with  the 
request  for  an  extension  of  the  motor-'bus  service  from  the  tramway 
terminus  at  Wrekerton,  through  New  Washington  to  Washington 
Village,  was  informed  of  the  company's  wilUngness  to  provide  it,  as 
there  were  already  on  order  more  motor-'buses  than  "would  be  required 
for  the  proposed  Low  Fell  to  Chester-le-Street  service, 


t'hile. — I'lans  submitted  by  Don  Macario  Ossa  Cerda 
for  the  construction  of  an  electric  railway  between  Santiago  and 
Valparaiso,  passing  by  way  of  Curacavi  and  (Jasa  Blanca,  have  been 
approved.  The  actual  construction  of  the  line  must  be  completed 
within  14  months. 

Continental    Notes. — Alstki.\. — The  Austrian   State 

Hailwiiy  authorities  have  decided  to  establish  a  plant  for  tho 
utilisation  of  the  water  power  of  the  River  111,  near  Nenzing 
(Vorarlberg),  in  the  generation  of  electrical  energy  for  traction. 
It  is  estimated  that  about  .■),700  n.l'.  will  be  available. 

France.- -The  estimate  of  £Ui.S,S4 1  for  the  construction  of  the 
tramway  projected  between  Grenoble  and  Villard-de-Lane  ha«  been 
sanctioned  by  the  Conseil  General  of  the  Departement  of  the  Is<"re, 
—L,i  ItoiiH-rr  Klrrtri,/lir. 

A  scheme  is  at  present  under  consideration  for  tho  construction 
of  an  electric  railway  between  Lourdes  and  Mauleon  in  the  Basses 
Alpes. 

GKii.MA.vv. —  Official  sanction  has  been  accorded  to  the  scheme  for 
building  a  series  of  electric  tramways  l)etwecn  Mors  and  Kheinburg 
in  the  Rhineland.  The  Khenish-Westfalischen  Electricitiits-Werke 
are  carrying  out  the  undertaking,  which  will  cost  over  £100,000. — 
Kli'ktn,terl,,u.srhe  .\ucl,rir/,f.;,. 

Spain. — An  electric  tramway  scheme,  due  to  a  suggestion  of 
King  Alfonso,  is  in  conrse  of  realisation  to  connect  Segovia  with 
La  Granja.  The  engineer,  Rafael  Brenosa,  nominated  by  the  King, 
has  completed  the  surveys  for  the  permanent  way,  and  is  now 
engaged  in  planning  the  site  for  the  hydroelectric  station  on  the 
Hiver  Valsain.  The  line  is  intended  for  goods  as  well  as  passengers, 
and  will  thus  stimulate  the  industrial  pros)>erity  of  the  districts 
passed  through. — Eleitnm. 

Swnv.EUl.AND. — It  is  reported  that  the  power  station  &'. 
Bardonnechia,  erected  for  the  electrification  of  the  Mont  Ceni^ 
tunnel,  has  been  destroyed  by  an  explosion  and  fire.  The  damage 
is  estimated  at  £80,000.  nnd  the  accident  wUl  indefinitely  postpone 
the  electrification  of  the  tunnel. 

Italy. — Plans  are  being  prepared  in  respect  of  a  projected  electric 
tramway  between  Feramo  and  Porto  S.  Giorgio. 

It  is  projwsfd  to  convert  the  steam  tramway  between  I'isa. 
I'ontedera  and  Navacchio-Calci  to  electric  traction. 

Ilunfermline. — Mr.  (ieorge  Balfour,  chairman  of  the 
Dunfermline  and  District  Tramways  Co.,  and  several  of  his 
directors,  have  had  a  conference  with  the  Town  Planning  Com- 
mittee with  regard  t(j  the  tramway  provision  for  the  new  territory 
in  the  neighbourhood  of  Rosyth.  At  one  time,  it  was  expected 
that  the  old  (Jrange  Road,  which  leads  directly  from  the  centre  of 
old  Dunfermline  to  a  point  near  Hosyth  Dockyard  gates,  and  over 
which  the  company  have  running  powers,  would  have  been 
widened  for  tramway  purposes.  Now.  however,  it  is  stated  that 
the  main  road  which  is  likely  to  be  chosen  will  be  a  new  highway 
having  an  approach  farther  to  the  west.  On  behalf  of  his  coui- 
pany,  Mr.  Balfour  is  said  to  be  seeking  powers  which  members  of 
the  Corporation  value  at  from  £20,000  to  £4O,0oO.  No  final 
adjustment  was  arrived  at  between  the  parties  at  last  week's  confer- 
ence, but  to  the  demands  of  the  Council  representatives,  it  is  stated, 
Mr.  Balfour  is  not  willing  to  accede. 

E(linbur$;h. — At  its  meeting  last  week  the  Tramways 
Committee  considered  a  motion  by  Councillor  Robertson,  advocating 
the  expedienr-y  of  the  Corporation  itself  taking  over  and  working 
the  tramway  system  after  the  expiry,  in  1U19,  of  the  present 
lease  of  the  Edinburgh  and  District  Tramways  Co.  The  Com- 
mittee agreed  to  recommend  the  T.C.  to  adopt  a  resolution  to 
this  effect, 

Elland. — The  result  of  the  plebiscite  on  the  tramway 
question  was  made  known  last  week.  Nine  questions  bad  been 
asked  the  District  Council,  three  having  reference  to  H  udders- 
field  and  the  remainder  in  connection  with  Halifax.  There  was  a 
poll  of  80  per  cent,  of  the  electorate,  2,285  votes  being  cast  ;  2,134 
were  in  favour  of  the  Huddersfield  system,  and  only  112  against. 
For  paving  a  subsidy  to  Huddersfield  rather  than  miss  the  tramways 
1,432  voted  in  favour  and  688  against.  In  favour  of  the  Halifax 
system  there  were  1,536  votes,  against  644  ;  1,977  voted  against  a 
subsidy  being  granted  to  Halifax  and  154  in  favour  of  the  subsidy. 
Only  264  votes  were  cast  for  giving  a  subsidy  to  Halifax,  even  if 
Elland  missed  the  tramways  thereby,  whUe  1,829  were  in  direct 
opposition. 

Halifax. — An  agreement  has  been  entered  into  between 
the  Corporations  of  Brighouse  and  Halifax  as  the  result  of  which 
the  Halifax  tramway  system  will  be  extended  to  the  Sun  Inn, 
Rastrick,  a  distance  of  two  miles.  One  condition  laid  down  by  the 
Halifax  Corporation  is  that  Brighouse  shall  oppose  the  proposals  of 
the  Huddersfield  Corporation  to  bring  it.s  tramway  service  along 
another  route  into  the  centre  of  Brighouse.  Included  in  the 
arrangement  is  the  widening  of  the  Halifax  gauge  between  Bailiffe 
Bridge  and  Rastrick  from  3  ft.  6  in.  to  4  ft.,  which  will  permit  of  a 
connection  being  made  with  the  Bradford  service  at  Bailiffe  Bridge. 

A  conference  has  taken  place  between  the  Halifax  and  Bradford 
Corporations  to  discuss  through-running  arrangements  between 
Halifax  and  Bradford,  and  Bradford  and  Brighouse. 

Indian   Railway    Electrification. — From    an  Indian 

contemporary  we  gather  that  jnmrparlers  are  now  passing  between 
Sir  George  Clarke  and  the  Administration  of  the  Bombay,  Baroda 
and  Indian  Peninsula  Railways  and  the  Bombay  Port  Trust,  with  a 
view  to  obtaining  expert  advice  generally  on  the  system  of  electri- 
fication to  be  adopted  on  ail  the  Bombay  suburban  lines  worked  by  , 
these  three  bodies,  the  expenses  of  the  investigation  to  be  shared 
between  them. 
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In  Eanctioninp  a  scheme  for  rebnUdinfr  Colaba  Station,  the 
Bombay  Government  has  laid  down  a  condition  that  the  railway 
sonth  of  Dadar  Junction,  at  least,  must  be  electrified,  and  this  has 
brought  matters  to  a  head.  At  the  end  of  llHO,  Mr.  Alfred 
Dickinson,  consultinfr  engineer  to  the  Tata  hydro-electric  schtme, 
lookine  into  the  prospects  of  electrifying  the  Colaba-Bandra  sec- 
tion, the  power  to  be  obtained  from  the  Tata  works. 

Liverpool. — Presiding  at  the  final  meeting  of  the 
Tramways  Committee  for  the  municipal  year,  Sir  Chas.  Petrie 
announced  that  the  first  nine  months  of  the  present  year  had 
proved  a  record.  Pas-sengers  numbered  99,9ii3,iir2.  an  increase  over 
the  same  period  in  1911  of  4,130,330,  or  4'3  per  cent.  ;  mileage  was 
0..34 9.669,  representing  an  increase  of  114,238,  or  12  per  cent.  : 
receipts  totalled  £469,02ii,  an  increase  of  £22.237.  or  5  per  cent.  ; 
and  earnings  per  car-mile  were  1201d..  or  an  increase  of  ■43d. 
Having  regard  to  the  satisfactory  receipts,  which  indicatf  d  that  the 
public  appreciated  the  service  during  the  experimental  period,  the 
Committee  decided  to  continue  the  running  of  the  first-class  cars 
on  the  Oarston  and  Pierhead,  the  Croxteth  Road.  Calderstones 
Park,  West  Derby.  Knotty  Ash.  and  Aintree  and  Pierhead  routes. 
The  experimental  period,  which  expired  on  September  2i'.tb.  in  con- 
nection with  first-class  cars  on  the  Litherland  and  Lime  Street 
route,  had  been  extended  for  three  months,  but  on  the  Wavfirtree 
route  it  had  been  discontinued  owing  to  lack  of  support. 

London. — The  direotoi-s  of  the  ^[etropoUtan  and  U.S. 
and  City  Railways  have  notified  an  agreement  whereby  the  former 
will  take  over  the  latter  line  as  a  going  concern  as  from  June  30th 
next. 

The  Central  London  Railway  has  also  officially  notified  its 
intention  of  applying  for  Parliamentary  powers  to  extend  its  line 
into  the  Thames  Valley. 

At  the  resumeil  and  final  B.  of  T.  inquiry  into  the  collision  on  the 
G.N.  and  Piccadilly  Railway  at  Caledonian  Road  Station,  the 
evidence  of  the  motorman.  who  had  sufficiently  recovered  to  attend, 
was  heard.  According  to  him,  the  signal  was  off,  showing  a  green 
light.  The  company's  evidence  is  to  the  opposite  effect,  and  neither 
was  corroborated. 

Scarhoron|>:h. — In  moving,  at  the   meeting  of  the  T.C, 

the  adoption  of  the  minutes  of  the  Streets  and  Buildings  Com- 
mittee, Mr.  F.  A.  White  referred  to  an  interview  with  representa- 
tives of  the  Railless  Electric  Traction  Co..  Ltd.,  as  to  the  establish- 
ment in  the  borough  of  a  system  of  railless  cars,  and  hinted  that 
the  present  tramway  company  would  most  likely  be  helped  cut  of 
its  dilemma. 

Swansea, — The  General  I'urposes  Committee  has  received 
a  verbal  report  from  Mr.  Selon  (London),  the  tramway  expert 
called  in  to  advise  as  to  running  a  tramway  up  Mount  Pleasant 
and  over  Town  Hill,  with  a  view  to  the  development  for  building 
purposes  of  the  large  Corporation  estate.  The  gradient  up  Mount 
Pleasant  is  about  1  in  8,  but  Mr.  Selon  said  that  a  perfectly  safe 
electric  tramway  could  be  constructed,  and  recommended  that  at 
the  top  of  the  hUl  one  branch  should  run  along  and  join  the  Sketty 
terminus  of  the  existing  system  to  the  west,  and  another  branch 
extend  to  join  the  Carmarthen  Road  section  of  the  existing  tram- 
ways to  the  east.  He  was  asked  to  send  in  a  written  report  in  time 
to  enable  the  Corporation  to  apply  to  the  Light  Railway  Com- 
missioners for  a  provisional  order  to  carry  out  the  scheme. 


tion  was  referred  to  the  Cable  Landing  Rights  Committee,  which 
recommended  that  the  scheme  should  be  carried  out  by  the  State, 
and  that  negotiations  should  be  opened  with  the  Marconi  Co.  for 
th;it  purpose.  The  Committee  of  Imperial  Defence,  on  receipt  of  the 
above  recommendation,  in  December.  1910,  approved  of  that  course, 
and  treated  the  matter  as  urgent.  At  the  Imperial  Conference,  held  in 
.lune,  1911,  a  joint  committee  was  appointed  to  carry  into  effect  are-so- 
lution in  favour  of  the  establishment  of  wireless  stations  throughout 
the  Empire,  and  the  Post  Office  submitted  proposals  which  included 
the  payment  of  an  annual  royalty  of  £75,000  to  the  Marconi  Co. 
for  the  use  of  its  patents,  a  royalty  of  r>  per  cent,  on  the  gross 
receipts,  and  £50,000  for  the  erection  of  each  station.  The  Cablfi 
Landing  Rights  Committee  recommended,  the  Postmaster  General 
to  negotiate  with  the  company  on  this  Ijasis,  and  an  agreement 
was  arrived  at  under  which  the  company  would  construct  the 
stations  for  £fiii.0ii0  each,  and  take  a  royalty  of  10  per  cent,  on  the 
gros.~  receipts  for  2.'<  years,  with  power  to  the  Government  to  ter- 
minate the  agreement  after  18  years,  or  earlier  if  it  ceased  using  the 
Marconi  patents,  together  with  other  provisions.  The  tender  was 
accepted  on  March  17th.  1912. 

The  Poulsen  Wireless  Telegraph  Co.  offered  to  erect  longdistance 
stations  at  £34,000  each,  but  proof  of  the  company's  ability  to 
effect  continuous  communication  was  not  forthcoming.  Tenders 
were  not  publicly  invited,  on  the  ground  that  no  wireless  company 
except  JIarconis  had  acquired  practical  experience  of  long-distance 
working. 

The  witness  was  examined  at  length  regarding  the  course  of  the 
negotiations.  He  stated  that  the  Norwegian  Government  had  made 
an  agreement  with  the  Marconi  Co.  at  a  higher  price,  and  that 
estimates  prepared  by  the  Admiralty  and  Post  ilffii*  engineers 
showed  that  the  cost  of  the  stations  was  reasonable.  If  the 
Poulsen  Co.  could  have  been  relif  d  upon  to  do  the  work,  the  Post 
Office  would  have  accepted  its  tender,  but  the  necessajy  experi- 
ments would  have  occupied  a  year  or  more,  and  the  matter  was 
urgent.  The  Poulsen  interests  had  no  company  formed  in  this 
country,  and  no  capital  for  experimental  work.  Had  war  arisen 
while  the  experiments  were  in  progres-s  the  position  of  the  Post 
Office  would  have  been  indefensible.  Sir  A.  F.  King  was  still 
under  examination  when  the  Committee  adjourned. 

On  Wednesday  Sir  A.  F.  King's  examination  was  continued 
throughout  the  sitting,  turning  mainly  on  details  in  connection 
with  the  previous  day's  proceedings.  The  witness  denied  that  the 
Marconi  Co.  ac'iuircd  any  monopoly  under  the  agreement. 

West  Afriea. — A  wireless  station  at  Fort  Lamy,  about 

100  km.  from  Lake  Chad,  has  just  been  completed,  and  has  opened 
communication  with  the  station  at  N  Guigmi,  on  the  north-wesf 
side  of  the  Lake,  distant  210  km.  The  average  range  of  these  two 
posts  is  300  km.  Tort  Lamy  is  the  termination  of  the  French  tele- 
graphic network  in  Equatorial  Africa,  which,  by  these  new  wireless 
posts,  is  placed  in  communication  with  French  West  Africa  and 
with  the  European  .system,  by  means  of  the  French  cable  from 
Brest  to  Dakar. — Joiirrial  ilrs  Pi'.^fe.<. 

■\Vireles.s  in  Wales. — The   Timr.-'   states  that  a-rangc- 

ments  have  been  made  by  the  Marconi  Co.  for  the  location  of  their 
Welsh  trans-oceanic  wireless  station.  The  receiving  station  will 
be  at  Cefndu.  near  Carnarvon,  while  the  transmitting  station  will 
be  in  the  neighbouring  county  of  Merioneth,  close  to  Towyn. 

Strike    on    a    fable    Stf-anier. — According    to    the 

F.ienin/i  Stiiniliirii.  23  members  of  the  crew  of  the  cable  steamer 
Mi  Ilia  struck  work  at  Halifax,  Nova  Scotia  :  14  were  arrested  and 
punished,  but  the  other  nine  are  still  missing. 


TELEGRAPH  and  TELEPHONE  NOTES. 


The  Balkan  War. — The  Times  states  that  the  repre- 
sentative of  a  wireless  telegraph  company  has  arrived  in  Belgrade  to 
make  arrangements  with  the  Servian  Government  for  erecting  wire- 
less stations  in  the  newly-occupied  towns,  and  providing  a  service 
between  the  allied  Balkan  armies. 

Home-Made    Telephones. — Farmers   in    the    Temis- 

kaming  district.  Northern  Ontario,  have  just  purchased  three  tons 
of  wire  to  string  between  the  farms,  so  that  they  can  always  be  in 
telephonic  communication  one  with  another.  They  will  cut  the 
poles  ont  of  their  own  bush,  dig  their  own  post-holes,  string  their 
own  wire  and  be  their  own  electricians  ;  and.  lastly,  own  their  own 
service.  This  is  but  following  the  example  of  other  farming  com- 
munities in  Ontario,  with  a  strong  desire  to  get  some  of  the 
advantages  of  civilisation  without  paying  city  prices  for  them. — 
Fina  licit- r. 

Imperial   Wireless  System. — The  Select  Committee 

appointed  to  inquire  into  the  Marconi  agreement  with  the  Post- 
master-General met  on  Saturday,  and  elected  Sir  Albert  Spicer 
chairman.  On  Tuesday  it  began  to  sit  for  the  purpose  of  taking 
evidence.  It  was  announced  that  the  Committee  would  hear  auj- 
person  who  could  bring  before  it  any  facts  of  which  he  might  be 
ixjssessed  with  reference  to  the  charges  or  allegations  of  corruption 
on  the  part  of  any  person  or  official  in  connection  with  the  JIarconi 
agreement. 

-it  the  first  meeting  of  the  Select  Committee  on  Tuesday,  Sir  A.  F. 
King,  secretary  to  the  Post  Office,  gave  evidence,  reviewing  the 
history  of  the  Imperial  wireless  scheme  and  the  steps  that  had  been 
taken  towards  carrying  it  into  effect.  It  originated  with  the 
Marconi  Co.,  which  in  March.  1910.  applied  to  th,e  Colonial  Office 
for  licences  to  establish  a  chain  of  stations  throughout  the  Empire, 
without  any  financial  assistance  from  the  Government.     The  que?- 


CONTRACTS   OPEN   and  CLOSED. 


OPEN. 


.41dershot. — November  oth.  Balancer  for  the  U.D.C. 
See  "Official  Notices  "  October  18th. 

.4therton. — November  6th.  One  2o0-kw.  singie^phase 
transformer,  for  the  U.D.C.     See  "Official  Notices"  October  25th. 

Australia.  —  South  .^.rsxKALU.  —  December  11th. 
Line  material  (.Schedules  250-252),  and  submarine  telegraph  cable 
and  cable  tank,  for  the  P.M.G.s  Department.  See  "  Official  Notices  " 
to-day. 

December  17th.  Three  s-ctions  of  common-battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  October  25th. 

November  8th  and  12th. — (a)  340  A.c.  and  8ii0  D.c,  electricity 
meters  :  and  (/<)  insulated  copper  cables,  for  the  Melbourne 
City  Council.     See  "Official  Notices"  October  2.".th. 

New  SoriH  W.SLES. — December  11th.  Telegraph  cable,  for  the 
P.M.G.'s  department.     See  "Official  Notices  "  to-day. 

tnstria- — Febmarv  l.ith.  1913.  The  time  for  sending 
m  tenders  for  an  electric  clock  installation  in  Vienna  has 
been  extended  to  this  date.  Tenders  to  be  forwarded  to  the 
Magistrats-Abteilnng  V.,  'Vienna. 

^"lEXKA.— November  11th.  Supply  to  the  K.  E.  Postokonomie- 
A"erwaltung  of   ^''^'"'OO  kg.  of  sal-ammoniac. 
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Barrow-in-Furne88. — November  5th.  Electrical  and 
otcBm  plant,  kc,  in  connection  with  the  electricity  works  exten- 
nionn,  for  the  Corporation.     See  "  Official  Xotices  "  October  1  sth. 

Biriiiinifham. — .Novcmlx^r  I;;tli.  I'niforni  clothing  and 
caps  tor  the  Corporation  tramways.    The  Otficeu,  Contrrevc  .Street. 

(Canada. —  .November  Htli.  The  City  of  St.  l5onifaC(.', 
Alan.,  invites  tendeia  for  a  variable  speed  motor  and  a  motor-driven 
pump  CI  lo  1)  million  irals.  per  24  hoiirg)  against  a  preitflure  of 
fif<  lb.  (domestio)  and  100  lb.  {firel.  B.50  volts  three-phawo  A.c. 
City  Entrineer's  Oltico  for  plann,  .">  per  cent,  deposit.  Tcndora  to 
Mr.  .1.  B.  Cote,  City  Clerk. 

Diililin. — November  4tli.  General  stores  for  a  yejir,  for 
the  Dublin  United  Tramways  Co.,  Ltd.  See  ''  Official  Notices " 
October  isth. 

November  .'ith.-  :t,OoO-KW.  Bt«am  turbo-alternator,  with  exciter, 
condensinir  plant,  piping,  kc,  for  the  Corporation.  See  "  Official 
Notices  "  October  ISth. 

Diiniti'e. — The  T.C  invites  lenders  for   tliu    reiiiforccil 

oonrretp  pilinj;  and  foundation  work  for  the  extension  of  the  pener- 
atinu'  station  at  C'arolina  I'ort.  Mr.  H.  Richardson.  (Tcneral  mana{;cr 
and  eii(jin<"er. 

Fastlxturiie^ — Tlie  'I'.C.  li;is  decided  to  invite  tenders  for 

the  supply  of  new  Manie  arc  lamps  fur  public  liphting. 

E(linl)urs;lli — The  Kilinburyh  and  District  Tramways 
Co.,  Ltd.,  invite  tenders  for  peniral  stures  (enjrine  and  boiler),  elec- 
tric lipbt  supplies,  castinf^s,  ,\:c.  Mr.  C.  \V.  Shepherd,  neneral 
manager  South  tJharlotte  .Street. 

Eirypt, — November  1 1th.  'rendere  are  invited  by  tiic 
Efryptian  Ministry  of  the  Interior  for  a  Diesel  oil  engine  with 
nocesFories,  and  a  three-phase  alternator  with  exciter,  required  for 
the  extension  of  the  elect,  ic  lipbt  works  at  Zajjazitr-  Sealed  tenders 
for  the  complete  installation,  made  on  stamped  paper  of  :f0  millii-mes. 
to  the  "  Directeur  de  la  .Section  drs  Municipalitt^s  et  Commissions 
Locales,  Ministire  de  I'lntericur,"  Cairo.  Bank  prnaranttx;  for  '2  per 
cent,  of  the  amount  of  the  offer,  with  tender.  The  riilni'r  rf/.v 
(•/iar//i:i  and  plans  may  be  seen  at  the  "Section  des  Municipalit<'s." 
as  above,  where  copies  may  als«,  be  purchased  on  payment 
£E.  2  (£2  Is.  Old.),  which  will  not  be  returned. — Jiwird  of  Trad,- 
Jmtrrml, 

France. — Pah  is. — November  itth.  Tenders  are  required 
for  the  supply  of  battery  material  in  two  lots  ;  also  for  telegraph 
office  apparatus  and  accessories  in  five  lots,  and  switchboards  for 
teletrraph  lines.  Tenders  to  be  sent  to  the  Sous-Secri  tariat  des 
Postes  et  T(;lig:raphe8,  103,  Rue  de  Crenelle,  Paris. 

Greenock,  —  November  isth.  One  3,000-K\v.  three- 
phase  turbo-alternator,  with  condensinff  plant,  &c.,  for  the  Corpor- 
ation.    See  "Official  Notices"  to-day. 

Hull. — .November  20th.     Klectric  Hijhtini;,   Kttings  and 

bells,  for  the  Teachers'  Traininpr  Collepe,  Cottinpham  Road,  for  the 
Education  Committee.  Particulars  (deposit  £1  ls.~)  from  the  City 
Treasurer,  (iuildhall,  Hull.  Drawinps  to  be  seen  at  the  Education 
Offices,  .\lbion  Street. 

Italy. — Lechoun. — November  12th.  Tenders  are  in- 
vited for  the  supply  of  electrical  coal-hoisting  and  unloading  appa- 
ratus for  the  port  of  Leprhorn. 

lieiffhley. — November  lltli.  One  2,00()-k\v.  steam 
turbo-alternator,  for  the  Corporation.  See  "Official  Notices" 
I )  jtober  2.ith. 

London. — L.C.(L —  November  4th.  Carbons,  fittings, 
insuUiting  materials  and  lamps,  for  a  year.  See  "  Official  |<^otices  ' 
t)ctober  ISth. 

Port  of  Loniion  AuTHORiiy. — November  1st.  Stores  and 
materials,  including  carbons  for  electric  arc  lamps,  carbon  filament 
lamps,  trlass  and  glassware,  india-rubber  and  gutta-percha  goods, 
steam  and  other  fittings,  &c.  Stores  Superintendent.  lOt),  Fenchurch 
Street,  E.C. 

L.C.C. — November  6th.  Electric  lighting  installation  at  Mantua 
Street  School,  Battersea.     See  "  Official  Notices  "  October  25th. 

L.C.C. — The  Main  Drainage  Committee  is  about  to  invite  tenders 
for  new  coal  elevators  and  additional  conveyor  gear  in  connection 
with  the  extension  of  the  boiler  house  at  Crossness  pumping  station. 

L.C.C— November  ISth.  Electric  lighting  installation  at  the 
Hicardo  Street  School.  Poplar.     See  "Official  Notices  "  to-day. 

5Ianchester. — November  0th.  The  Corporation  Rivers 
Committee  is  inviting  tenders  for  one  96-tube  fuel  economiser  in 
sections  of  sis  tubes  each,  for  Davyhume  Sewage  Works.  Speci- 
fications, kc,  from  the  Secretary,  Rivers  Committee,  Town  Hall. 

Moilkseaton. — November  13th.  Construction  of  rail- 
ways at  Monkseaton,  widening  of  a  portion  of  the  Avenue  branch, 
and  a  new  railway  to  Seaton  Sluice,  for  the  North-Eastern  RaU- 
way.  Plans,  specification,  and  schedules  of  quantities  obtainable 
from  Mr.  C.  A.  Harrison,  chief  engineer,  Forth  Banks,  Newcastle- 
on-Tyne. 

Morocco.  —  December  14th.  Moroccan  Adjudications 
Commission.  4,000  wooden  telegraph  posts.  Tenders  to  M.  le 
President  de  la  Commission  General  des  Adjudications  et  des 
Marches,  Dar-eu-Niaba,  Tangier.  Copies  of  the  form  of  tender  and 
other  particulars  may  be  seen  at  the  Commercial  Intelligence 
Department  of  the  Board  of  Trade,  London,  E.C. 


Itawtenstall. — .November  l.jth.  Lanca-shire boiler, with 
superheater  and  mechanical  stokers,  (or  the  Corporation  Electricity 
Department.     See  "  Official  Notices "'  to-day. 

IVew  Zealand.— December  lOth.    Two  I.'.O-h.h.p.  Diesel 

engines,  two  lOO-KW.  dynamos,  balancer,  motor-t'enftratf)r,  switch- 
board,  crane  and  oil  tanks  for  Miramar  (Town  Clerk).  Deposit  1200. 
Hoard  of  Trade  Commercial  Intelligence  Department,  London,  E.C. 
December  30th.  The  Napier  B.i'.  is  inviting  tenders  for  two 
motor-driven  centrifugal  pumps,  rif  British  manufacture  unly. 
Commercial  Intelligence  Branch,  I'.mrd  of  Trade,  7:i,  Bawinghall 
Street,  E.C. 

South  Africa. — .Novem'oer  18th.  The  Municipal  Cor- 
poration of  Cradock,  f:ape  Province,  is  calling  for  tenders  for  two 
.■>0-KW.  Diesel  oil  engines  and  dynamos  complete,  also  sui)ply  mains 
and  public  lighting.  Specifications  from  ,"Hr.  B.  A.  Pateraon,  town 
clerk,  on  deposit  of  £2  28. 

Spain. — -November  21st.  Tiie  municipal  authnrities  of 
Lirin  (province  of  Valencia)  are  inviting  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  10  years. 
Particulars  may  be  obtained  from,  and  temlers  are  to  be  Sent  to, 
Ivl  Secretario  del  .-Vyuntamiento  de  Lirio  (X'alentia). 

.November  2oth.-  -Tenders  to  the  offices  of  the  "  Gobierno  Civil  de 
.la<'n,"  for  the  establishment  and  working  of  a  telephone  system  in 
La  Carolina  (.Taen).  Although  this  contract  will  probably  bi; 
awar.ied  to  a  Spanish  firm,  nevertheless,  the  carrying  out  of  the 
work  may  involve  the  purchase  of  some  material  outside  Spain. — 
Jliund  i>f  Trade  .loiii-nal. 

Wakefield. — .November  '.(th.  Slack  and  smudge  coal, 
for  a  year,  for  the  Corporation  electricity  works.  Electrical 
Kngineer,  i  alder  Vale. 

York. — November  IGtIi.  Construction  of  about  1  j  miles 
of  light  railways,  for  the  T.C.  Mr.  II.  Craven,  Town  Clerk.  Re. 
turuable  deposit  of  £5. 


CLOSED. 

Itarkin^!;. — The  ijUoUition  of  the  Hritish  Westinghonsc 
Co.  has  been  accepted  by  the  U.D.C.,  at  £41,  for  an  exciter  and 
field  resistance  for  a  rotary  converter  ;  also  the  quotation  of 
Messrs.  Allen  .V:  Simmonds,  at  £181,  for  repairs  to  No.  .'>  engine  at 
the  generating  station. 

Bath. — Messrs.  Lambert  A-  Sons.  Bath,  after  severe  com- 
petition, have  secured  the  contract  for  lighting  the  new  hydro 
throughout  by  electric  light,  and  also  for  part  of  the  heating. 

Burnley. — The  tendere  of  Messrs.  Sietcens  Bros.  &  Co.. 
Ltd.,  London,  for  the  supply  of  cable  for  the  Colne  Koad  section 
has  been  a-^cepted. 

Canada. — The  British-Canadian  EngineeriuL'  and  Supply 
Co.  have  been  awarded  contracts  for  supplying  and  erecting 
electric  lighting  plants  in  the  following  western  towns  :— Ruston- 
Proctor  producer,  gas  engines  and  plant,  together  with  all  electrical 
equipment,  both  in  and  outside  the  power  house  :  Cull  Lake, 
Sask.,  64  B.Il.l'.  ;  Hanley,  Sask.,  50  B.H  P.  ;  Outlook.  Sask.,  72  il.lf.v.  ; 
Waldena,  Sask.,  :,0  km.v.  :  Rapid  City,  Man..  50  B.ii.i-.  The  suction 
gas  plant,  consisting  of  a  gas  engine  and  a  eas  producer,  appears 
to  be  gaining  considerable  popularity  in  Western  Canada.  The 
Rusfon-Proctor  producer  gas  engine  appear  to  be  in  favour. 

Darlaston. — The  Mechanical  and  Electrical  Kngineering 
Co.,  of  Walsall  and  Birmingham,  have  secured  the  contract  to 
ciiuip  the  works  of  Messrs.  J.  and  K.  Rose.  Ltd,  of  Darlaston,  with 
motive  power.  They  are  putting  in  the  Burnand  patent  wound 
rotor  motors  and  regulators. 

Eccles.— The  tender  of  :\rr.  E.  Beals— £202— for  electric 
wiring  and  fittings,  electric  bells  and  telephones,  has  been  accepted 
by  the  Corporation. 

UalJfa.X. — The  Corporation  lias  placed  ah  order  with  the 
British  Insulated  arid  Helsby  Cables,  Ltd.,  for  3,400  yards  -075  e.h.t. 
ii,600-volt  three-core  cable. 

Italy. — The  tender  of  the  Societa  Italiana  G.  Bonoe  Cia., 
of  Milan,  has  been  accepted  for  the  supply  of  30,000  zinc  electrodes 
for  Callaud  piles. 

The  Societa  Metallurgica  Vittorio  Cobianehi,  of  Omegna.  have 
.s«cured  the  contract  for  the  supply  of  30,000  kg.  of  S'H  mm. 
gauge  galvanised  iron  wire  for  telegraph  purposes. — Gionuile  dei 
La  fori  PiihhtU-i. 

London, — li.C.C. — The  Highways  Committee  received 
the  following  tenders  for  telephone  cables  required  for  the  mainten- 
ance of  the  Council's  various  tramway  telephones  : — 

W.T.  Henley's  Co (Accepted)    ilCT 

Western  Eiectno  Co.  1»> 

SiemeDS  Bros.  &  Co 'Se 

Johnson  &  Phillips 4'2 

South  Africa. — The  Boksburg  Municipality  has  decided 
to  install  a  railless  traction  system,  and.  according  to  the  Snvt/i 
African  Miniihj  Jounia!.  has  accepted  the  following  tenders  : — 

H.  Ainaworth.— R.E.T.  cars,  £7,215. 

Bykes.— Two  motor-converters,  il,955. 

H.  Ainsworth.^8pares,  i408  Is. 

Dick,  Kerr  &  Co.— PoIps  and  flttines,  f  2,274. 

Hubert  Da  vies  &  Co.— Overhead  line  material,  £1,203. 

Hubert  Davies  i  Co.— Cable  and  wire,  £81. 

Telegraph  Manufactnring  Co.— Tower  wagon,  £118. 

D:ck,  Kerr  i  Co.— Tools.  £318. 
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India. — Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd., 
has  sotnired  the  contract  for  "Wotan  "  traction  lamps  to  the  Great 
Indian  Peniusular  Eailway  Co.  for  the  ensuing  12  months. 

Iteadiil^, — The  T.C.  on  October  24th  accepted  the 
tender  of  the  Tudor  Accumulator  Co.,  Ltd.,  for  a  battery,  at  £89!)  ; 
and  that  of  the  Lancashire  Dynamo  and  Motor  Co.,  Ltd.,  for  an 
automatic  reversible  booster,  at  £321. 

Salford. — The  T.C.  has  accepted  the  tenders  of  Messrs. 
L.  E.  Wilson  &,  Co.  for  an  electric  fan,  \-o.,  £21  ;  of  Messrs.  E.  M. 
Evans  &  Son,  for  electric  light  cables,  £3.51  ;  and  of  the  Earl  of 
Ellesmere,  for  2,000  tons  of  No.  2  best  washed  slack,  lis.  lOd.  or 
13s.  per  ton,  according  to  mode  of  delivery. 

Katbiiiiiies. — The  U.D.C.  has  accepted  the  tender  of  the 

British    Insulated  and   Helsby  Gables,   Ltd.,   for  428   yd.   '05  low- 
t  eiiaion  triple-concentric  cable  and  disconnecting  boxes. 

Shanghai. — The  Municipal  Council  has  accepted  the 
1<>nder  of  the  British  Insulated  and  Helsby  Cables,  Ltd.,  for  high 
and  low-teneion  cables  and  trifurcating  boxes. 

Slirewsbury.^-The  T.C.  has  accepted  the  tender  of 
Mrssrs.  Adams  \  Co.,  of  Shrewsbury,  for  electrical  supplies. 

Wolverhampton. — The  T.C.  has  accepted  the  tender  of 
the  British  Thomson-Houston  Co.,  Ltd.,  at  £270,  for  an  additional 
panel  for  the  main  switchboard  at  the  generating  station. 

Worksop. — The  U.D.C.  has  accepted  the  offer  of  the 
British  Insulated  and  Helsby  Cables,  Ltd.,  for  25  electrolytic  pre- 
payment meters. 


FORTHCOMING    EVENTS 


InitUutlsn  ol  Electrical  EnQlnefri  (Manchester  Local  Ssotlon).— Friday,  November 
1st.  At  7.30  p.m.  At  the  Midland  Hotel,  Manchester.  First  meeting  of 
the  session.  Address  by  Mr.  A.  A.  Day,  to  be  delivered  by  Prof.  E..W. 
Marchant,  vice-chairman. 

Tuesday.  November  5th.— At  7.30  p.m.  At  the  University,  Manchester. 
Taper  on  "  The  Turbo-Generator  :  A  High-Speed  n.c:.  Generating  Unit,"  by 
Mr.  W.  Greedy. 

Rayal  ImtltutlOir.— Monday,  November  4th.    At  5  p  m.    General  meeting. 

Society  o(  EnBineera.— Monday,  November  4th.  At  7  HO  p.m.  At  the  I.U.E., 
ICml.ankmrnt,  W.C.  Paper  on  "The  Generation  and  Filectrical  Trans- 
mission of  Power  for  Marine  Transportation/*  by  Mr.  W.  P.  Durtna'l. 

Institution  ol  Civil  Enulnoers.— Tuesday,  November  5th.  At  8  p.m.  At  the  Insti- 
tution of  Mechanical  Engineers,  Westminster,  S.W.  Presidential  address 
by  Mr.  R.  Elliott-Cooper,  and  presentation  of  medals. 

Inatltutlon  of  Electrical  Enginears  (Glasgow  students*  Section).— Tuesday,  November 
5th.  At  y  p.m.  At  the  Roval  Technical  College,  Glasgow.  Address  by  Mr. 
W.  W.  Esckie,  chairman.' 

Institution  of  Electrical  Enolneers  (Yorkshire  Local  Section).— Wednesday,  November 
Glh.  At  7.^0  pm.  At  tbe  Hotel  Metropole,  Leeds.  Inaugural  address  by 
Mr.  B.  O.  Schulield,  Lhairmau.    Smoking  concert. 

Physical  Society.— Friday,  November  8th.  At  8  p.m.  At  the  Imperial  College  of 
Science,  Smith  Kensington.  Papers  on  "  A  Method  of  Measuring  the 
Thomson  Effect,"  by  Mr.  H.  R.  Nettleton  :  "  An  Improved  Joule  Radiometer 
and  its  Applications,"  by  Mr.  F.  W.  Jordan;  and  "The  Thermomagoetio 
Study  of  Steel,"  by  Dr.  S.  W.  J.  Smith. 


THE    ELECTRICAL    ENGINEERS 

(LONDON   DIVISION). 


Commanding  Officer — Lieut. -Col.  H.  M.  Leat. 
The  following  orders  have  been  issued  for  the  current  week  : — 
Monday,  November  4th.— 'A"  Company.     Company  training,  7  to  10  p  m. 
Tuesday,  November  5th.— "B"  Company.    Recruit  inatru<|tion,7tolOp.m. ; 

company  training,  7  to  10  p.m. 
Thursday,  November  7th.—"  C  '*  Company.    Company  training,  7  to  10  p.m. 
Friday,  November  8th. — "  D  "  Company.    Recruit  instruction,  7  to  10  p.m. ; 

company  training,  7  to  10  p.m. 
Saturday,  November  9th.— Headquarters  will  be  opened  for  the  transaction 

of  rigimental  business  from  10  a.m.  till  12  noon. 

(Signed)        P.  H.  Campbkll,  Capt.  R.E,,  and  Adjt., 

For  Officer  commanding  L.E.E, 


NOTES. 


Reg'istratioa    of   Contractors   at  Liverpool.— The 

(Ifoision  of  the  LiTerpool  City  Council  requiring:  firms  whose  names 
appear  on  the  Corporation  list  of  contractors,  and  who  wish  to  have 
them  retained  in  future,  -  to  pay  a  registration  fee  of  5s.,  has 
oijoasioned  much  iadinrnation  in  many  trading-  circles.  The  British 
Electrical  and  Allied  Manufacturers'  Association  has  preeented  its 
jirotest  against  the  resolution,  and  has  written  to  the  Council 
pointing  out  that  the  registration  fee  is  regarded  as  objectionable, 
a-i  adding  an  additional  tax  to  the  expenses,  already  heavy,  incurred 
in  municipal  trading.  The  letter  adds  that  members  are  proposing, 
^^biect  to  the  direction  of  the  Council  of  the  Association,  to  refrain 
from  complying  with  it,  and  asks  whether  the  Corporation  can  see 
its  way  to  rescind  the  resolution  or  hold  it  in  abeyance. 


Royal  Mint. — The  forty-second  annual  report  of  the 
Deputy  Master,  the  Rt.  Hon.  William  Ellison  Maop-rtney,  shows 
that,  during  1911.  over  146  million  pieces  were  struck.  The  issue 
of  gold  coin  exceeded  33  million  pounds  sterling,  this  being  more 
than  2  J  times  the  average  of  the  past  10  years,  and  8  millions  in 
excess  of  any  precious  issue.  The  net  profit  on  the  year's  working 
amounted  to  £374,206.  In  the  memorandum  by  Mr.  Rigg,  super- 
intendent of  the  operative  department,  details  are  given  of  the  cost 
of  the  coal-gas  fuel  recently  adopted  for  bullion  melting  in  the  new 
melting  houses  (see  Electrical  Review,  November  3rd,  1911). 
The  figures  show  that,  from  April  to  December,  1911,  the  cost  per 
cwt.  of  bullion  (gold,  silver  and  bronze)  melted,  was  13'8d.,  and  the 
corresponding  figure  from  January  to  March,  1912,  was  ll'ld. 
This  reduced  consumption  has  been  brought  about  by  various  minor 
modifications,  and  there  is  good  reason  to  anticipate  further 
economy  in  the  future.  As  no  nickel-bronze  alloy,  involving  as  it 
does  an  increased  consumption  of  fuel,  was  melted  during  the  period 
referred  to,  the  above  figures  cannot  be  regarded  as  an  average 
year's  work.  For  gold  only  during  the  year,  the  cost  per  cwt. 
melted  was  .5'2d.  The  new  gold  melting  house  has  1 0  furnaces,  the 
necessary  burners  being  supplied  with  gas  from  a  4-in.  main  and 
with  air  from  a  5-in.  copper  pipe.  The  blower  for  the  air  blast  is 
a  Xo.  6  Reichelm, 'driven  by  a  14-h. p.  Siemens  motor.  The  silver 
house  contains  1(1  furnaces;  6,000-oz.  crucibles  are  in  use, 
but  the  furnaces  are  adapted  for  an  8,000-oz.  size,  and  these  are  to 
be  substituted  at  an  early  date.  In  the  gold  house  an  ordinary 
day's  melting  is  3  tons  of  standard  bullion,  and  in  the  silver  house 
as  much  as  il'6  tons  of  silver  can  be  dealt  with. 

Heavy  demands  were  made  during  1911  on  the  newly-formed 
stamp  plate  and  die  department,  in  connection  with  the  preparation 
of  plates  and  dies  for  postage  and  National  Health  and  Unemploy- 
ment Insurance  stamps.  Since  the  commencement  of  this  work 
125  adhesive  stamp  electros  and  2, .566  electros  for  postcards,  and 
other  stamp  and  instruction  plates,  have  been  prepared,  as  well  as 
62  electros  for  National  Health  and  Unemployment  Insurance 
requirements. 

During  the  year  the  old  "Grasshopper"  atmospheric  engine, 
employed  to  drive  the  automatic  weighing  machines,  was  replaced 
by  a  Siemens  motor.  Two  other  motors  have  also  been  installed, 
thus  bringing  the  total  number  in  use  to  89,  with  a  gross  horse- 
power of  786.  Arc  lamps  of  various  types  number  78,  as  against  77 
in  1910.  Incandescent  lamps  have  increased  from  951  to  1,008,  and 
three  new  electric  radiators  raise  the  number  in  use  to  10.  The 
average  monthly  output  of  the  generators  during  1911  was  29,163 
units,  as  compared  with  26,193  in  1910. 

The  report  of  the  Deputy-Master  of  the  Ottawa  branch  Mint 
states  that  electrolytic  refining  was  commenced  there  in  Jan.,  1911, 
and  that  by  the  end  of  theyearlO  silver  and  12  gold  cells  were  ready 
for  work,  the  former  for  the  first  parting  of  the  filver  and  the 
base  metals  from  the  gold,  and  the  latter  for  the  further  refining  of 
the  gold  thus  treated.  Owing  to  a  difference  in  voltage  of  the  two 
sets  of  cells,  it  was  not  found  economical  to  use  the  same  dynamo, 
as  the  introduction  of  resistance  to  balance  the  circuits  would  have 
caused  complications.  A  smaller  generator,  giving  225  amps,  at 
15  volts,  was  therefore  installed  for  the  gold  cells,  and  the  original 
dynamo  used  for  the  silver  cells  only.  A  still  smaller  machine  is 
used  for  the  gold-dissolving  cells  for  the  production  of  gold 
chloride.  By  this  means  each  set  of  cells  can  be  worked  at  its 
maximum  capacity.  This  plan  has  been  adopted  in  the  latest  of 
the  United  States  refineries.  A  successful  innovation  has  been  the 
heating  of  the  gold  cells  by  electric  heaters  in  place  of  steam  coils. 
The  heaters  are  worked  with  a  time  switch,  which  automatically 
opens  and  closes  the  circuit  every  12  hours,  so  that  the  current  is 
not  being  used  when  the  cells  are  idle. 

Tramcar  Accidents  in  Glasgow. — Answering  a  Parlia- 
mentary question  by  Mr.  Watt,  Mr.  Robertson  stated  that  13  fatal 
accidents  had  been  reported  to  the  Board  of  Trade  as  having 
occurred  on  the  Glasgow  Corporation  tramways  during  the  present 
year,  eight  of  which  were  due  to  persons  being  knocked  down  by  a  car. 
None  of  these  afcidents  occurred  on  steep  gradients,  and  in  no  case 
did  the  speed  appear  from  the  reports  made  by  the  Corporation  to 
have  exceeded  12  miles  an  hour.  A  speed  of  16  miles  is  permitted 
on  certain  portions  of  the  Corporation  tramways,  but  on  steep 
gradients  lower  limits  of  speed  have  been  imposed. 

In  the  Parliamentary  questions  Sir  W.  Menzies  asked  the  Presi- 
ent  of  the  B.  of  T.  whether,  having  regard  to  accidents  on  the  tram- 
way system  of  Glasgow,  he  would  state,  for  the  purposes  of  com- 
parison, the  number  of  miles  travelled,  the  number  of  passengers 
carried,  and  the  number  of  accidents  on  all  the  electric  tramways  in 
London,  and  the  same  figures  for  the  Glasgow  tramways.  Mr. 
Buxton  replied  that  during  1911  36  persons  were  reported  to  the 
Board  of  Trade  to  have  been  killed,  and  927  to  have  been  in j  ured  on 
the  various  tramway  systems  within  the  Metropolitan  police  district. 
The  corresponding  numbers  in  respect  to  the  Glasgow  tramways 
were  8  persons  killed  and  203  injured.  Approximately  800  million 
passengers  were  carried  during  the  year  in  Greater  London  in  cars 
running  80  million  miles,  whilst  in  Glasgow  about  275  million 
passengers  were  carried  and  22  million  car-miles  run. 

An   Enffineerinji'  E.\hil»itiou.— It  is  stated  that  an 

exhibition  of  the   Engineering  and  Allied  Trades  will  be  held  in 
Bristol  during  February  next. 

Electrical    Trades    Benevolent    Institution, — The 

date  of   the  annual  festival  dinner  has  been  definitely  fixed  for 
Wednesday,  April  16th. 

(Continue J  on  page  710.) 
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ELECTRICITY    AT    STONELEIGH    ABBEY. 


in-  ._ 


\Vh  were  recently  enabled  by  the  courtesy  of  tlic  Plight 
lion.  I.onl  Leigli  to  pay  a  visit  to  tlie  installation  of 
electric  lifjht  and  |io\vcr  which  has  liecn  carried  out  at 
Stoueleitrh  Abbey,  Keuilworth, 

the  family  seat  of  liord  Nei<;h,  

by  the  Midland  Klcctric  Lif,'ht 
and  Power  Co.,  of  Leaniinf^ton 
Spa.  This  installation  presents 
many  features  of  more  than 
ordinary  interest ;  in  addition 
to  a  very  extensive  li<;litin<; 
scheme,  it  provides  for  the 
electrical  driviuf;  of  the  farm 
and  estate  machinery,  and  a 
novel  and  ctfective  system  of 
fire  protection,  and  it  has  been 
carried  out  witli  a  sinfjle  eye 
to  the  attainment  of  the  most 
satisfactory  results,  repardlcss 
of  the  cost.  Safety  and  dura- 
bility have  been  amou<,'st  the 
most  prominent  considera- 
tions, and  the  amenities  of 
the  historic  mansion,  a  large 
part    of    which    was    erected 

in  the  tenth  century,  have  been  most  carefully  pre- 
served. 

The  system  employed  is  two-wire  direct  current  at  100 
volts,  a  pressure  which  has  proved,  with  metallic  filament 
lamps,    quite   adecpiate    to   meet    all    requirements.       The 


STONKr.EUJH    AlilSEV. 


dynamos  ;  the  engines,  which  were  built  by  Messrs.  Sul/.er 
Frcres,  are  rated  at  50  h.h.I'.  each,  running  at  2:30  ii.i'.M., 
and  drive  four-pole  dynamos  supplied  by  the  Electric 
Construction  Co.,  Ltd.,  of  the  interpole  type,  giving  2{;() 
amperes  at  100  to  150  volts.  Over  each  engine  a  girder 
run-wuy  is  provided  to  carry  lifting  tackle.  I''uel  oil  is 
stored  in  a  li»-ton  under- 
ground tank  outside  the  build- 
ing, from  which  it  is  raised  by 
a  hand-pumi)  to  an  elevated 
drum,  whence  it  gravitates 
to  a  pair  of  li  Iters  near  each 
engine.  A  pair  of  storage 
cylinders  containing  com- 
pressed air  for  starting  pur- 
poses is  provided,  with  the 
blast  receiver,  for  each 
engine,  and  the  two  sets 
are  coupled  by  ])ipes  so 
that  they  can  be  used  in 
connection  with  either  engine. 
The  local  water  supply  is 
hard,  and  to  avoid  deposit 
in  the  jackets  the  cooling 
water  is  circulated  through 
a  liittle  cooler  provided 
with  a  motor  -  driven  fan, 
so  that  the  same  water  is 
used  continuously  ;  this  is  a  novel  and  useful  feature 
of  the  plant.  In  view  of  recent  events,  it  is  interesting 
to  note  that  provision  is  made  for  blowing  off  any 
lubricating  oil  which  may— and  does — find  its  way  into  the 
blast  receivers,  by  means  of  a  coimection  to  the  bottom  of  the 


INTEKIOR   OF   ENGINE   ROO.M    AT   STOXELEIGH    AbISEY. 


generating  plant  has  been  housed  in  a  building  which  for- 
merly formed  part  of  the  stables,  and,  as  will  be  evident 
from  the  accompanying  illustration,  is  both  lofty  and  well 
lighted,  besides  imividing  ample  floor  space.  The  plant 
consists    of    two    Diesel    engines  coupled    to    shunt-wound 


latter.  The  exhaust  from  each  engine  is  taken  into  a  drum 
silencer,  from  which  it  passes  through  a  short  pipe  into  a 
second  drum,  by  way  of  extra  precaution  against  noise,  before 
it  escapes  to  atmosphere  ;  and  an  expanding  cone  device  at 
the  top  of  the  exhaust  pipe  further  guards  effectively  against 
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Saloon  in  Stoneleigh  Ahhey. 


nuisance  from   this 

cause,   the    exhaiisD 

beini;  inaudible  at  a 

short  distance. 

The  main  switch- 
board is  situated  at 

the   end    of    the 

engine    room,    and 

provides    for     two 

main  feeders,  besides 

the  two   generators 

and    the  storage 

battery.     A  Cham- 
berlain L^  Hookhara 

meter  is  coiniected 

in  circuit  with  each 

feeder,     and     two, 

for  charge  and  dis- 
charge respectively, 

■with  the  battery.  A  n 

Everett-  Edgcumlie 

leakage  detector   is 

mounted    on    the         i 

board    beneath   the         ! 

end-cell    regulating         |    _. 

switch,     \vhich     is 

operated    on     the 

discharge  side  with 

a  Trumpy  automatic  regulator, 

quite  satisfactory. 

The  connections  from  the  switchboard  to  the  battery  in  the 

adjoining  room  are  of  solid  bare  copper  rod,  bent  cold,  and 

carried  through  the  wall   in  elionite  tubes  ;  in  the  battery 

room  they  are  carried  on  porcelain  bobbins. 

The  battery  consists  of   50  Tudor  cells,  each  of  2,000 

ampere-hour  capacity  at  the  10-hour  rate,  and  is  believed  to 

be  the  largest  installed  in  any  private  house  in  this  country. 
It  is  capable  of  giving  a  discharge  of  SOO  or  900  amperes 

for  short  periods  without  injury,  and  can  supply  power  to  a 
■iO-H.p.  motor  in  the  sawmill,  or  to  the  fire  pump,  for 
several  hours.  The  room  in  which  it  is  housed — another 
part  of  the  old  stables — is  large  and  airy,  and  is  well  venti- 
lated with  the  aid  of  Sturtevant  electric  fans. 

From  the  main  switchboard  a  pair  of  two-wire  feeders  of 
0'4  sq.  in.  section,  insulated  with  vulcanised  bitumen,  are 
laid  on  the  solid  system,  in  earthenware  troughing,  to  the 
Abbey  and  the  farm  buildings  respectively.  In  the  Abbey 
the  feeder  is  looped  into  a  main  switchboard  in  the  old  part 
of  the  building,  and  is  carried  on  to  a  similar  lioard  in  the 
newer  portion.  Each  of  these  boards  is  provided  with  main 
double-pole  switches  and  fuses,  and  is  combined  with  a  dis- 
tributing switchboard  controlling  the  distributing  fuseboards 
on  the  various  floors.  The  wiring  is  everywhere  enclosed  in 
screwed  solid-drawn  steel  tubing,  supplied  by  the  Credenda 
Conduits  Co.,  of  Aston.  The  greatest  possible  rare  had  to  be 
exercised  to  carry  out  the  wiring  without  injury  to  the 
existing  decorations,  the  wainscoting  and  panelling  being 
in  many  cases  of  great  age  and  beauty,  and  it  will  readily  be 
understood  that  heavy  expense  was  incurred  in  dealing  with 


RE£:^  KiiTVKBO  Electric  Fire  Pcjip. 


this  difficult  and  delicate  part  of  the  work  ;  but  it  was  very 
successfully  accomplished,  the  conduit  being  everywhere 
concealed  (except  in  the  basement)  without  showing  a  trace 
of  its  erectiou.  The  existing  fittings  also  had  to  lie  utilised 
as  far  as  possible  :  these  were  mainly  candelabra  and  colza 
lamps,  and  in  the  former  electric  candles  were  employed, 
as  illustrated  in  the  adjoining  view  of  a  saloon,  while 
the  latter,  having  opal  globes,  were  easily  converted, 
though  the  wiring  of  the  fittings  presented  some 
awkward  problems.  Under  the  circumstances,  it  was 
im]iossible  to  introduce  modern  methods  of  illumination 
such  as  indirect  lighting,  and  we  cannot  but  think 
that  personal  comfort  and  freedom  from  glare  have  been 
sacrificed  to  an  affectionate  regard  for  the  antique. 

No  attempt  has  yet  lieen  made  to  rarry  out  even  a  portion 
of  the  cooking  electrically,  though  a  considerable  number  of 
electric  heaters,  both  radiators  and  convectors,  are  employed. 
In  other  respects,  however,  full  ailvantage  has  been  taken  of 
the  capabilities  of  the  supply  ;  for  example,  electric  fans  and 
hot  plate  cupboards  are  freely  used  in  the  huge  kitchen  and 
elsewhere,  knife  cleaners  and  plate  polishers  are  driven  by 

motors,  and  an  auto- 
matic electric  organ- 
blower  has  been 
fitted  to  the  organ  in 
the  old  Chapel  which 
forms  part  of  the 
Abbey.  The  instal- 
lation comprises 
some  l.."i(iO  Osram 
lamps  in  all,  though 
the  exact  number 
cannot  easily  be  de- 
termined. The  ori- 
ginal vaulted  crypt  is 
lighted  with  elec- 
tric lamps  fixed  in 
the  ancient  lanterns 
on  the  walls. 

In  the  farm 
buildings  —  which 
are  all  lighted  with 
electric  lamps  in 
strong  glass  fittings 
—  a  chaff  -  cutter 
and  corn  -  crusher 
is  driven  through 
a  countershaft  by 
a    6  -  H.p.     motor. 


The  latter  has  Vieen  found 


Motor  driving  the  Sawmill. 
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mid  ill  the  sawmill  two  circular  saws  and  a  band  saw  are 
electriciilly  driven.  Tii  the  latter  case  the  motor,  of  42  H.i'., 
is  mounted  in  a  shed,  together  with  the  starting  and 
regulating  gear,  as  illustrated  on  page  70(1,  and  drives  an 
underground  shaft,  which  passes  under  the  mill  and  drives 
the  saws  by  holt.  One  of  the  saws  is  .'')  ft.  in  diameter. 
The  motors  arc  of  Messrs.  Veritys'  make,  shunt-wound  and 


El.ECTUUAI.I.Y-DRlVEN    SAWMILL   AT   STONKLliUill    AHUEV. 

provided  with  inleriioles.      Miiuy  of  the  workmen's  cottages 
are  electrically  lighted. 

The  electrical  fire-pump  installation  isof  exceptional  interest. 
Formerly  a  large  modern  steam  fire  engine,  hauled  by 
horses,  was  depended  upon,  but  the  time  taken  to  get 
this  into  operation — at  least  1(>  minutes  under  the  most 
favourable  conditions — was  a  great  drawback,  as  the  most 


Abbey,  as  well  as  a  rising  main  which  feeds  hydrants  on  each 
floor,  and  on  the  roof  of  the  building.  Outdoor  electric  lamps 
are  provided  near  the  hydrants  on  the  roof.  The  pumping 
plant  is  fixed  in  a  pump  house  close  to  the  Abbey,  and  aliout 
100  yards  from  the  River  Avon,  which  flows  past  the  Abbey 
at  a  levi'l  of  15  to  20  ft.  below  the  floor  of  the  pump  room. 
The  pump  was  made  by  the  llees  lioturlio  Manufacturing 
Co.,  I/td.,  of  Wolverhampton,  the  sub-contractors  for 
the  complete  installation,  and  is  driven  by  a  motor 
rated  at  3.'>  u.ii.i'.  for  normal  duty  and  up  to  S.'i  u.p.  for 
emergency  duty  ;  the  pump  is  continuously  and  automatically 
primed  from  the  dome-itic  water  supply,  and  arrangements 
are  made  so  that  any  leakage  of  the  footvalve  is  at  once  in- 
dicated, so  that  the  pump  cannot  fail  to  act  directly  it  is 
<'alled  upon.  An  abundant  supply  of  water  is  obtained  from 
the  river,  which  feeds  a  suin[i  through  a  grating.  The 
maximum  output  of  the  plant  is  about  -100  gallons  per 
minute  at  a  pressure  of  117  lb.  per  sij.  in.  We  give  on 
|iage  70<'i  a  view  of  the  pump,  showing  the  motor  and  switch- 
v'ear,  and  four  hoses  connected  with  the  fire  mains  above  men- 
I  ioned  ;  in  case  of  need,  these  hoses  could  be  used  to  couple  the 
mains  to  the  steam  engine,  but  that  is  a  very  remote  con- 
linirency.  The  motor  is  controlled  by  automatic  switchgear 
su[)plied  by  -Messrs.  lirook.  Hirst  ^t  Co.,  which  can  lie  set 
ill  operation  by  push-buttons  installed  at  the  various  hydrants ; 
the  speed  wii.h  which  the  plant  gets  to  work  is  e.xtra- 
ordinary,  the  full  pressure  being  available  in  less  than  half  a 
minute.  A  great  advantage  of  the  Hees-Hoturbo  pump  in 
this  connection  is  its  automatic  regulation  ;  no  matter  how 
many  jets  are  Ijrought  into  service,  the  motor  can  never  be 
loaded  above  its  normal  rating,  and  the  drop  in  pressure 
when  a  large  number  of  jets  are  in  operation  is  small, 
although  the  volume  of  water  thrown  per  second  is  greatly 
increased.  On  the  other  hand,  if  all  the  jets  are  shut 
off  no  harm  is  done,  as  the  pressure  never  rises  above  a  fixed 
value :  hence  it  is  possible  to  leave  the  pump  always  connected 


An  Electrical  Fairyland:    Illuminated  Devices  at  Loa  Angeles.      (.See  p.  TuS.) 


important  period  in  the  case  of  an  outbreak  of  fire  is  the 
first  minute  or  so,  during  which  it  can  often  be  got  under 
control.  A  very  complete  electrical  pumping  plant  and 
system  of  hydrants  has,  therefore,  been  installed,  which 
ensures  the  provision  of  an  instant  and  abundant  supply  of 
water. 

A  ring  main  has  been  laid  underground  entirely  round  the 


with  the  main  which  supplies  the  Abbey,  as  there  is  no  risk  of 
a  burst  pipe  and  consequent  damage  to  the  contents  of  the 
Abbey.  The  pump  gives  a  most  efficient  and  unbreaking  jet, 
to  an  "unusual  height.  The  switchgear  does  its  work  admirably  ; 
it  runs  the  motor  up  to  the  full  normal  speed,  and  on  emergency, 
resistance  can  be  inserted  in  the  motor  field  by  hand,  so  as  to 
increase  the  speed  and  output.     The  system,  as  a  whole,  is  well 
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worthy  of  the  attention  of  owners  of  large  buildings  where  an 
immediate  supply  of  water  in  case  of  fire  is  a  necessity,  as  it 
provides  this  with  certainty  and  simplicity. 

The  fire  pump  is  ordinarily  used  for  watering  the  garden 
and  similar  service,  which  affords  an  additional  guarantee 
that  it  shall  be  found  in  good  order  when  an  emergency 
arises.  It  will  be  noticed  that  the  attendance  of  the  fire 
brigade — composed  of  employes — is  not  necessary  to  bring 
the  fire  plant  into  use  ;  any  person  at  a  hydrant  can.  unaided, 
start  the  pump  instantly  and  bring  a  jet  to  play  on  the  fire. 


Stovixg  Ovess  for  Enahellixg  Conduit  at  the  Simplex 
WOBKS  (see  next  page). 

Hence   it    is  called   the    "  one-man    fire   engine "    by    the 
members  of  the  brigade. 

The  difficulty  of  drying  hose  which  has  been  used  has 
been  neatly  solved  by  placing  a  few  electric  heaters  in  a  liox 
lined  with  asbestos,  and  provided  with  connectors  for  the 
nozzles.  The  hoses  are  hung  up  from  the  rafters  of  the 
riding  scliool  over  this  box,  with  their  lower  ends  fitting 
over  the  connectors,  and  the  natural  up-draught  of  heated 
air  through  them  soon  dries  up  the  moisture,  with  a  current 
of  20  amperes  at  100  volts. 


Element  Winding  Room  at  the  Simplex  Works. 

A  complete  system  of  telephones  connected  with  an  ex- 
change with  20  ways  has  been  installed  in  the  Abbey  and 
the  houses  of  various  members  of  the  staff  of  the  estate  ;  a 
special  jack-lioard  has  also  been  provided  for  the  use  of 
Lord  Leigh,  which  enables  him  to  isolate  any  person  from 
the  system  and  to  speak  with  him  alone,  without  going 
through  the  exchange,  and  therefore  without  the  possibility 
of  interruption  oi-  overhearing. 

Provision  is  made  in  the  coach-house,  now  a  roomy  garage, 
for  charging  an  electric  brougham,  and  doubtless  in  course 
of  time  many  other  uses  will  be  found  for  the  versatile 
agency   which  is  now  at  the  disposal   of  the  residents.     As 


regards  the  economic  aspects  of  the  matter,  it  is  interesting 
to  note  that  whereas,  when  oil  was  used  for  lighting  and  coal 
for  driving  the  sawmill,  &c.,  the  former  cost  .£300  a  year 
and  the  latter  £200,  the  total  cost  of  fuel  oil  for  the  Diesel 
engines,  which  has  replaced  both  these  items,  for  a  year  was 
only  £2.j.  The  cajiital  charges  on  the  plant  would  go  far 
towards  balancing  these  figures,  but  the  facts  are  certainly 
remarkable,  and,  of  course,  the  convenience,  safety,  saving  in 
labour,  and  other  advantages  of  electric  lisht  and  power  are 
all  to  the  good. 

In  conclusion,  we  must  express  our  thanks  to  Mr.  Percy 
Giver,  the  manager  of  the  ^Midland  Electric  TJght  &  Power 
Co.,  who  has  been  responsil)le  to  Lord  Leigh  for  the  whole  of 
the  installation,  and  also  to  ilr.  Fish,  the  estate  engineer, 
for  affording  us  the  opportunity  of  visiting  this  very 
excellent  example  of  country-house  equipment,  and  for 
providing  the  photographs  and  particulars  embodied  in  this 
article. 


AN    ELECTRICAL    FAIRYLAND. 


More  beautiful  and  dazzling  than  the  dreams  of  the 
"  Arabian  Nights,"  or  the  wonders  of  Grimm's  fairy  tales, 
are  the  electrical  pageants  that  take  place  every  two  or  three 
years  in  Los  Angeles.  California — a  city  of  fiestas  and  carnival 
displays.  These  electrical  wonderlands  are  usually  given  in 
connection  with  the  gatherings  of  some  great  organisation, 
such  as  the  Order  of  Elks  or  Shriners,  when  delegates  and 
visitors  flock  from  all  parts  of  the  world  to  this  pleasure- 
loving  city  to  elect  their  officers  and  (mainly)  to  have  a  good 
time.  On  these  occasions  great  parades  are  the  order  of  the 
day  (and  night),  and  it  is  in  connection  with  the  night  page- 
ants that  the  marvellous  electrical  floats  are  sent  through  the 
streets.  The  expert  electricians  and  tlie  artists  work  together 
on  such  occasions  to  produce  masterpieces  of  imagination, 
painted  in  coloured  light.  Each  float  costs  about  a 
thousand  dollars,  and  contains  myriads  of  incandescent 
bulbs  of  all  colours,  which  are  used  to  outline  the 
fantastic  designs.  Many  of  these  are  chosen  from  the 
characters  of  ilother  (toosc  or  fairy  tales,  and  others 
depict  weird  and  wonderful  creatures  such  as  the  octopus, 
the  sea  serpent  or  the  dragon,  while  such  creations  as 
gigantic  gold-fish,  dragon  fiies,  storks  and  all  manner  of 
animals,  insects  and  birds  are  reproduced  in  gigantic  size 
and  blinding  coloured  lights.  Some  of  these  de\ices  are 
rejiroduced  on  p.  7(i7. 


A.'^SEMBLixG  Shop  for  Heatim;  and  Cooking  Apparatus. 

No  horses  are  used  to  draw  these  electric  floats,  as  they 
are  built  upon  flat  ears  and  derive  power  to  propel  them  from 
overhead  wires,  with  which  they  make  contact  by  trolleys. 
No  drivers  are  in  sight,  as  they  are  concealed  by  the 
decorations,  and  the  pageant  moves  through  the  streets  with 
no  visible  means  of  propulsion.  The  lighting  is  also 
derived  from  the  overhead  wires,  and  in  some  of  the  floats 
electrical  mechanism  is  used  to  give  motion  to  the  weird 
creatures.  For  instance,  the  gold-tish  waves  his  fins  and 
moves  his  head  from  side  to  side  as  if  he  were  swimming, 
while  the  stork  extends  his  long  neck  and  peers  in  every 
direction.     The  sea-serpent  wriggles  and  rolls   his  eyes,  and 
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the  trick  horee  regularly  jumps  through  a  hoop  every  couple 
of  minutes  like  a  circus  nag.  In  some  instances  fountains 
of  real  water  are  kept  i)laying  by  a  little  electric  motor,  and 
in  others  a  "  flasher  "  causes  waves  of  light  to  traverse  the 
design  of  the  Hoat.  giving  a  brilliant  and  living  effect. 

To  add  still  more  to  the  beauty  of  the  pageant,  places  are 
arranged  on  most  of  the  floats  for  young  girls,  clad  in  classic 
drapery,  who  toss  flowers  to  the  by-standers  along  the 
streets. 

No  royal  procession  in  other  centuries  could  equal  the 
vivid  display  of  colour  and  light  which  our  own  age  has 
been  able  to  produce  from  the  mysterious  fluid,  electricity, 
which  produces  effects  as  wonderful  in  their  beauty  as  are 
its  iiiiiuifestations  of  power  in  their  majesty. 


Messrs.  Jesson,  Birkett  &  Co.,  the  well-known  Birmingham 
firm  of  art  metal  workers,  and  upon  this  incorporation  have 
built  up  their  electric  fittings  department,  which  is  directly 
under  the  control  of  Mr.  T.  Birkett,  late  managing  director 
of  .lesson,  Birkett  i  Co.  An  extensive  plant  for  plating 
in  copper,  nickel,  silver,  pure  tin,  and  for  bronzing  has  been 
installed,  and  another  department  is  devoted  to  the  manu- 
facture of  fans  and  small  motors. 

The  company  have  now  established  offices,  branches  and 
agencies  throughout  the  country  tf)  the  number  of  1 2,  at  which 
stocks  of  Simplex  material  are  maintained.  In  a  large 
number  of  instances  representative  showrooms  are  also  in- 
cluded, and  each  branch  is  under  the  charge  of  a  competent 
engineer. 


ELECTRIC    COOKING    IN     A    SCHOOL. 


THE    SIMPLEX    CONDUIT    WORKS. 

SdMK  years  ago  (.November  Itth,  I'.KtC),  we  described  and 
illustrated  the  Simplex  Co.'s  works  at  Garrison  Lane, 
Birmingham ;  since  then  additions  have  been  made  which 
include  departments  devoted  exclusively  to  the  manufacture 
of  fuse  wire  and  enclosed  fuses,  decorative  metal  work, 
electric  light  fittings,  and  electric  heating  and  cooking. 

( )n  tlieopposite  page  we  give  some  views 
taken  in  (he  factory,  which  gives  perma- 
nentemploymenttoupwardsof  ;iO(i hands, 
and  is  one  of  the  most  (■omplete  of  any 
devoted  solely  to  the  manufacture  of  the 
smaller kindsof  electric lightingand  power 
supplies  and  current-consuming  devices. 

The  conduit  and  fittings  department 
is  specially  laid  out  for  the  manufacture 
iu  quantities  of  fittings  and  accessories 
for  conduit  wiring,  which  now  number 
many  hundreds  of  different  types. 

The  switchgear  and  fuse  departinei  t 
is  devoted  to  the  manufacture  of  main 
switchboards,  sub-distribution  boards 
and  kindred  apparatus.  All  types  of  sub- 
distribution  boards  are  assembled  in  (he 
shop,  as  well  as  motor-control  panels, 
switchboard  panels  and  main  boards  for 
]irivate  plants. 

As  an  auxiliary  to  the  manufacture  of 
distribution  boards,  the  company   some 
years    ago    laid     down    very    complete 
machinery  for  the  production  in  large  quantities  of  fuse  wire 
and  enclosed  fuses,  and  they  are  now  among  the  foremost 
manufacturere  of  this  class  of  material.  All  grades  of  enclosed 
fuses  are  made,   from    ;j  amperes  low   voltage   up  to  300 
amperes  at  2,00(»  volts.     Tlie  company  are  also  sole  makers 
of  Hope's  '•  Bi-Metal "  fuse  wire.      A  large  hydraulic  press 
has  been  installed  for  the  manufacture  of  fuse  wire  and  strip. 

The  company  have  largely  developed  the  manufacture  of  cast- 
iron  watertight  fittings  for  use  in  factories  and  for  outdoor 
lighting.  For  this  purpose,  as  well  as  for  the  manufacture 
of  conduit  fittings,  a  very  extensive  foundry  for  casting  in 
common  iron,  malleable  iron,  brass  and  aluminium  has  been 
established. 

Arising  out  of  that  section  of  the  works  set  apart  for  the 
production  of  the  conduit  system  is  a  department  devoted  to 
the  assembling  of  the  china  accessories  for  ute  therewith  : 
these  include  the  many  types  of  "  porcelain  interiors  "  which 
have  been  designed  for  use  with  conduit  boxes,  jointing 
pieces,  and  similar  labour-saving  devices. 

The  company  have  a  large  department  devoted  to 
the  manufacture  of  heating  and  cooking  material.  In 
addition  to  the  standard  material  which  is  n^anufactured, 
this  department  is  in  a  particularly  favourable  position  to 
undertake  special  work,  such  as  electrically-heated  appliances 
for  restaurants  and  for  industrial  purposes,  at  the  shortest 
notice.  In  the  element  winding  section  alone  nearly  20 
hands  are  employed.  In  connection  with  this  department  is 
a  very  completely  equipped  test-room,  in  which  all  appli- 
ances are  thoroughly  examined  before  leaving  the  factory. 

A  year  or  two  ago  the  company  purchased  the  business  of 


The  accompanying  illustration  shows  the  "  Trioity "  cookinfj 
installation  in  the  kitchen  of  St.  Cyprians  School,  Kastboume, 
which  has  been  carried  out  by  the  local  "Trioity  "  agents,  Messrs. 
R.  H.  &  J.  Pearson?,  and  comprises  four  standard  ovens, 
lain.  X  ir. in.  ■  14  in.,  four  2-(,'alIon  urns,  and  two  duplex  and 
two  single  cookers  for  boiling  and  grilling.  The  apparatus  is 
divided  into  three  batteries,  respectively  for  roa-sting.  hot  water, 
and  grilling  and  boiling  ;  each  battery  is  independently  controlled 
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by  a  main  switch  and  fuse,  a  system  permitting  easy  extension  in 
any  direction. 

The  school  is  situated  on  the  outskirts  of  the  town  at  the  foot 
of  the  Downs,  so  that  Mr.  Brydges,  the  Eastbourne  engineer, 
deemed  it  advisable  to  give  a  supply  by  installing  a  12"o-KW.  Berry 
transformer  connected  to  the  high-pressure  mains  ;  this  has  been 
placed  in  a  brick  chamber  immediately  outside  the  kitchen. 

The  maximum  demand  of  the  installation  is  15  Kw,,  and  a 
minimum  consumption  of  10,000  units  per  annum  is  guaranteed. 
During  term  time  the  household  numbers  100. 


Concreting:  Wooden  Poles. — The  Indianapolis  Light 

and  Heat  Co,  now  makes  a  practice  of  concreting  all  its  poles  at  the 
ground  line  to  prevent  rotting  and  deterioration,  some  1,500  poles 
having  been  so  treated  during  the  last  feason.  New  poles  are 
erected  and  first  allowed  to  stand  a  year  to  make  ture  that  they 
have  become  firmly  set.  With  a  small  spade  an  opening  4  in.  to 
5  in.  wide  is  then  made  all  round  the  pole  to  a  depth  of  3  ft.  or 
4  ft,,  and  this  is  poured  full  of  concrete,  tamped  securely  and 
troweled  off  with  an  inclined  water-shed  to  prevent  water  from 
standing  about  the  base.  The  concrete  collar  extends  a  few  inches 
above  the  ground,  and  gives  a  neat  appearance  to  the  pole  base.  A 
concreting  gang  of  four  men  with  a  team  can  concrete  eight  to  ten 
poles  in  this  manner  in  a  day.  Estimating  the  cost  of  keeping  such 
an  outfit  in  the  field  to  be  about  «15  a  day,  Mr,  T,  A.  Wynne,  general 
superintendent  cf  the  Indianapolis  company,  figures  the  cost  of  con- 
creting poles  at  81,50  each.  Experiments  with  enclosing  the  poles 
in  a  covering  of  concrete  before  erection  have  also  been  carried  out 
at  the  company's  pole  yard.  These  earlier  experiments  have  all 
been  discarded.  however,"in  favour  of  the  new  plan  of  concreting  at 
the  ground  line,  the  portion  to  which  the  major  part  of  the 
deterioration  is  confined.  Old  poles  as  well  as  new  are  receiving 
this  treatment,  which  is  expected  to  extend  their  lives  by  an  amount 
far  exceeding  :the  outlay  for  the  concreting  work,— ilYfrtru'a? 
WorM..  ■  -    1.  .-^..—  --  . 


710 


THE     ELECTRICAL     REVIEW.    [Vol.71.     No.  1,823,  November  1,  1912. 


NOTES. 


(.Continued  from,  page  704.') 


Fatalities. — On  23rd  ult.,  at  Southwark,  an  inquest  was 

held  concerniner  the  death  of  Thomas  Woodland  Crane  (33),  an 
electrical  fitter  in  the  service  of  the  L.B.  and  S.C.  Railway  Co., 
who  died  in  Guy's  Hospital  on  the  previous  Sunday  from  the  effects 
of  burns  sustained  earlier  in  the  day  in  the  course  of  his  employ- 
ment in  the  company's  electric  sheds  at  Norwood  Junction. 

Mr.  C.  H.  Brewer,  solicitor,  and  Mr.  R.  H.  Houghton,  super- 
intendent of  the  electric  department,  represented  the  railway 
company. 

Herbert  Sansom,  foreman  of  the  electric  sheds,  stated  that  before 
going  to  supper  on  Saturday,  October  19th,  the  deceased  had  done 
some  work  in  No.  4  road,  tlie  current  from  which  witness  had  cut 
off.  'Witness  gave  Crane  the  key  of  the  switch.  The  same  key 
controlled  the  current  for  Nos.  5  and  ti  roads  as  well.  At  a  quarter 
to  one  a.m.  witness  was  in  his  oHice  when  he  saw  the  light  go  out. 
and  he  at  once  knew  that  something  had  happened.  Just  then 
deceased's  mate  came  and  said,  "  Mr.  Sansom,  Crane  i.s  on  No.  7 
road,  and  the  current  is  off."  Witness  replied  that  7  and  8  were 
alive,  and  that  Crane  had  the  key  for  4,  .5  and  6.  Rushing  into  the 
switch  calnn,  witness  put  No.  7  road  to  earth,  and  went  up  to  the 
station  and  told  them  to  keep  the  current  off.  On  going  to  No.  7 
witness  found  the  deceased  on  the  roof  of  a  train  with  his  feet 
hanging  over  the  guard  rail.  He  was  in  fiames,  and  witness 
eventually  smothered  these  by  the  aid  of  some  coats,  motorman 
Cruse  having  meanwhile  come  to  his  assistance.  The  deceased 
was  then  removed  to  the  store  room,  where  his  injuries  were  treated, 
and  he  was  afterwards  conveyed  by  train  to  Guy's  Hospital,  where 
he  died  the  same  day.  When  asked  what  he  was  doing  on  No.  7 
road  instead  of  No.  4,  the  deceased  replied,  "  What  road  was  I  on  .'  " 
When  witness  told  him  he  was  on  No.  7,  he  answered.  ''No.  7  ;  well,  1 
hare  got  the  key  for  Nos.  4,  S  and  ti."  Although  he  was  in 
dreadful  agony,  he  added,  "  No  one  was  to  blame,  only  myself." 
Witness  subsequently  examined  the  train,  and  found  that  the 
bows  wel-e  up  instead  of  down,  and  that  the  high-tension 
door  was  shut  instead  of  being  open.  The  deceased  should  have 
lowered  the  bows  before  commencing  work  or  getting  on  top  of  the 
train.  Mr.  Brewer  explained  that  there  was  not  a  printed  rule  to 
this  effect,  but  it  would  be  put  in  the  revised  rules  which  were  now 
in  the  press.  The  deceased  well  knew  that  the  bows  should  have 
been  down.  The  voltage  was  about  6,."i00  volts.  Witness  added 
that  he  had  himself  told  the  deceased  that  the  bows  should  be  down 
while  work  was  being  done.  He  could  not  account  for  the  deceased 
Vjeing  on  the  wrong  road.  He  was  a  careful  man,  and  had  never 
met  with  an  accident  before.  It  was  the  duty  of  the  deceased  to 
come  to  him  for  the  key  of  the  switch  controlling  the  section  on 
which  he  was  going  to  work.  If  he  had  asked  for  the  key  of  No.  7, 
the  accident  would  not  have  happened.  The  bows  being  up  would 
not  have  made  any  difference  if  the  road  had  been  dead.  Witness 
heard  that  the  rear  part  of  the  train  was  alight  after  the  accident. 
The  deceased  was  about  to  put  a  new  strip  of  aluminium  on  the 
bows,  and  he  could  not  have  done  that  while  they  were  resting 
against  the  overhead  wire.  The  deceased  had  done  Nos.  4,  5  and  (i 
roads.  Mr.  Brewer  intimated  that  the  accident  had  been  reported 
to  the  Board  of  Trade.  Continuing,  Mr.  Sansom  ,  said  he  was 
responsible  for  cutting  off  the  current.  Men  never  allowed  him  to 
see  them  working  with  the  bows  up. 

Bertram  Mackrell,  the  deceased's  assistant,  who  was  mounting  a 
ladder  at  the  time,  said  deceased  touched  the  live  wire,  which  short- 
circuited,  and  set  fire  to  his  clothes.  Witness  admitted  that  the 
deceased  did  not  always  lower  the  bows,  and  on  one  occasion  he  had 
remonstrated  with  Crane  for  taking  unnecessary  risks  at  the  Crystal 
Palace.  Witness  also  admitted  that  he  had  been  supplied  with  the 
company's  book  of  rules,  but  had  never  looked  at  them.  They 
sometimes  disregarded  the  rule  which  required  the  high-tension 
doors  to  be  closed.     Deceased,  he  added,  was  a  skilled  mechanic. 

Dr.  Arthur  James  McNair,  of  Guy's  Hospital,  described  the 
deceased  man's  terrible  injuries,  and  said  he  died  from  shock 
following  the  electric  current  and  the  burning.  Witness  did 
not  know  how  many  volts  it  took  to  kill,  but  they  had  a 
patient  alive  in  the  hospital  who  had  had  i'.,000  volts.  The  deceased 
told  Witness  that  a  short  circuit  occurred  at  Tulse  Hill,  and  all  the 
lights  went  out  ;  that  he  got  on  the  train  by  mistake,  and  the 
current  was  turned  on. 

Mr.  Brewer  said  the  effect  of  the  deceased  touching  the  live  wire 
was  to  niake  a  short  circuit  and  stop  all  the  electric  trains.  The 
lighting  of  their  sidings  was  done  by  the  Croydon  Corporation, 
independently  of  the  company's  own  supply. 

After  hearing  further  evidence,  the  jury  returned  a  verdict  of 
■  Accidental  death,"  adding  that  they  were  unable  to  agree  as  to 
whose  fault  it  was— whether  the  company's  or  the  deceased's.  Mr. 
Brewer  expressed  the  company's  regret  at  the  accident,  and  their 
sympathy  with  the  widow  and  family. 

I'ost  Office  Enffineers.— In  the  Parlianientary  Papers 
Mr.  Snowden  asked  the  Postmaster-General  whether  it  was  to  be 
understood  that  44  was  the  total  number  of  second-class  engineers 
who,  as  the  result  of  his  reconsideration,  were  to  be  advanced  to 
the  class  of  assistant  engineers.  Mr.  H.  Samuel  replied  that  as  the 
result  of  a  very  full  and  searching  inquiry  into  the  claims  of  the 
■  second-class  engineers  to  he  advanced  to  the  class  of  assistant 
engineers,  he  had  been  glad  to  find  himself  in  a  position  to  confer 
imriiediate  advancement  upon  44  officers.  He  hoped  to  be  able  to 
grant  similar  adMjincement  to  a  limited  number  of  other  members 
of  the  second  class  as  opportunities  arose. 


The  .lohannesbnrg  Gas  Engines.— Tt  will  be  remem- 
bered that  one  of  the  conditions  of  the  compromise  between  the 
Johannesburg  Municipality  and  Messrs.  Beardmore  i;  Co.,  was  that 
the  firm  should  be  granted  a  three  months'  option  of  purchasing  the 
gas  plant  for  the  sum  of  £.5,000.  The  option  expired  in  July  last, 
and,  in  consequence,  the  whole  plant  Ijecame  the  property  of  the 
Council.  The  Tramway  and  Lighting  Committee  then  decided  to 
ask  Prof.  Dobson  to  report  as  to  the  value  of  the  plant.  After  a 
preliminary  investigation.  Prof.  Dobson  asked  the  Committee  to  vote 
a  sum  of  200  guineas  for  a  thorough  investigation.  The  Committee 
approved  of  his  suggestion,  the  sum  was  voted  by  the  Council,  and 
endeavours  are  now  being  made  to  turn  the  engines  to  account. — 
Sovtii  African  Mininq  Journal. 

A  ir).ooo-liw.  Unit  for  Manchester. — We  are  interested 

to  learn  that  the  Manchester  Electricity  Committee  last  week 
accepted  the  tender  of  Messrs.  James  Howden&Co.,  Ltd.,  of  Glasgow, 
for  the  above  plant,  with  Messrs.  Siemens  as  sub-contractors  for  the 
alternator,  and  Messrs.  Richardsons,  Westgarth,  for  the  condeD,sing 
plant.  The  main  turbine  will  be  of  the  Howden-Zoelly  pure 
impulse  type,  with  1 1  wheels,  designed  to  work  with  a  steam 
pressure  of  200  lb.,  superheat  200°  F.,  a  vacuum  of  27  J  in.,  and  to 
run  at  a  speed  of  1,000  B.P.M.  The  shaft  diameters  at  the  journals 
will  be  16  in.  The  main  alternator  will  be  of  the  totally  enclosed  type, 
and  will  embody  all  the  recent  improvements  in  design  introduced 
by  Messrs.  Siemens.  The  ventilating  air  is  to  be  supplied  by  fans  on 
the  rotor  as  well  as  liy  an  external  blower.  All  air  will  be  filtered  by 
tlie  standard  method  adopted  at  Manchester  on  all  the  large  turbo- 
alternators,  the  air  being  taken  in  anil  exhausted  from  the  top  half 
of  the  stator  frame.  The  rotor  of  the  machine  will  be  of  the  solid 
type,  cylindrically  wound.  The  main  condenser  will  be  of  the  ''Con- 
traflo"  design,  and  will  be  worked  in  conjunction  with  circulating 
pumps  of  the  Rateau  type,  in  duplicate,  both  sets  being  steam  turbine 
driven.  The  kinetic  air-pumps  and  water  pumps  are  also  to  be  in 
duplicate,  and  each  line  is  to  be  driven  by  an  auxiliary  steam 
turbine.  The  weight  of  the  turbine  and  alternator  will  be  250  tons, 
which,  with  the  inclusion  of  the  condensing  plant,  will  bring  the 
total  up  to  approximately  3.'>0  tons. 

Metropolitan    Association    ol     Electric   Tramway 

Managers. — A  meeting  of  the  members  of  this  Association  was 
held  at  the  Municipal  andCounty  Club,  Whitehall,  S.W.,  on  Thurs- 
day, October  24th,  when  there  were  present  Messrs.  A.  H.  Stanley 
(London  United),  chairman  ;  H.  E.  Blain  (West  Ham),  W.  C.  Ull- 
mann  ( East  Ham ),  F.  Schofield  (Leyton),  [,.  E.  Harvey  (I If ord),  C. 
Mittlehausen  (Bexley ),  A.  Coveney  (Erith),  W.  Hammond  (Metro- 
politan Electric),  S.  Dudman  (Dartford),  E.  J.  Vaughan,  (Luton"), 
and  T.  B.  Goodyer  (Croydon),  hon.  secretary.  The  following  were 
unable  to  be  present :  Messrs.  W.  Holmes  (Barking),  W.  Murray 
OValthamstow ),  R.  Bii-kett  (Southend-on-Sea),  R.  C.  BuUough  (Col- 
chester), T.  Medcalf  (Swindon),  P.N.Gray  (Gravesend),  J.  A.  Forde 
(Isle  of  Thanet),  A.  T.  Lambert  (Maidstone),  A.  V.  Mason  (South 
Metropolitan),  T.  B.  IloUiday  (Hastings),  and  Z.  E.  Knapp  (London 
United).  Mr.  H.  E.  Blain  was  elected  chairman,. Mr.  W.  C.  UU- 
mann,  vice-chairman,  and  Mr.  T.  B.  Goodyer  was  re-elected  hon. 
secretary. 

The   Electrical   Engineers'   Ball,  1»18.— The  tentli 

aimual  Electrical  Engineers'  Ball  is  to  take  place  on  Friday,  January 
:Ust,  at  the  Hotel  Cecil. 

Electric     Sleep. — Followini,'    on     the    experiments    of 

Dr.  Leduc  with  direct  current.  Dr.  F.  Nagelschmidt,  of  the  Berlin 
Finsen  Institute,  has  succeeded  in  employing  alternating  current 
to  induce  sleep  and  anaestesia  without  injury  to  the  patient,  the 
margin  between  an  adequate  "dose"  and  the  amount  necessary  to 
cause  death  being  much  greater  than  in  the  case  of  direct  current. 

An  Electrical    Scaling-  Machine. — A   demonstration 

was  given  a  few  days  ago  at  Messrs.  Swan,  Hunter  ^V:  Wigham 
Richardson's  dry  -  dock  at  Wallsend  -  on  -  Tyne,  of  a  new 
machine  for  scaling  ships'  plates,  which  is  claimed  to  be 
equally  efficient  in  scaling  the  internal  surfaces  of  boilers,  i^c.  The 
machine  is  manufactured  by  the  Electrical  Engineering  and  Equip- 
ment Co.  The  demonstration  took  place  on  the  outer  skin  of  the 
Russian  volunteer  ship  under  repairs  at  the  docks.  The  tool  con- 
sists of  four  steel  wheels,  similar  to  milling  cutters,  and  the  driving 
power  is  a  small  electric  motor,  power  being  conveyed  through  a 
flexible  shaft  to  the  cleaning  tool.  The  motor  has  a  speed  of  from 
l.OoO  to  1,500  R.r.Ji.  When  the  power  is  applied  the  cutters  fly 
from  the  centre  rotating  at  a  high  speed  and  when  applied  to  the 
scale  it  is  instantly  removed.  The  patentee  of  the  machine  was 
pitted  against  an  expert  worker  with  a  pneumatic  tool,  and  the 
result  was  that  the  electric  cleaner  accomplished  in  four  minutes 
what  it  took  six  minutes  to  do  with  the  pneumatic  tool.  There 
was  a  large  attendance  of  offici.al  representatives  from  the 
neighbouring  shipyards. 

Manchester    Electro-Harmonic    Society.— The   first 

meeting  of  the  session  of  the  Manchester  Electro-Harmonic  Society 
was  held  on  Friday  last  at  the  Albion  Hotel,  Manchester,  when 
about  150  members  and  friends  were  present.  The  president,  Mr. 
S.  L.  Pearce,  in  opening  the  proceedings,  said  he  was  glad  to  see 
so  many  present.  Since  the  inaugural  concert  in  the  spring,  there 
had  been  an  increase  in  the  membership,  and  everything  promised 
for  a  successful  future.  At  the  time  of  the  last  concert  there  was 
a  membership  of  70,  but  the  membership  to-day  stood  at  123.  and 
there  were  also  about  25  vice-presidents.  That  showed  an  increase 
of  53.  The  concert,  which  was  given  under  the  management  of 
Mr.  W.  J.  Smith  (hon.  musical  director),  was  of  a  very  high  order, 
and  was  much  appreciated  by  the  members  present.  The  next 
con'cert  is  fixed  for  Friday,  November  29th,  and  good  artistes 
have  been  engaged. 
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Institution    and    lecture    Notes. — I.nstitutk    uk 

Marink  ENiiiM.KHs. — At  a  meeting'  hrld  on  October  14th,  Mr. 
Summers  Hunter,  the  new  premdent,  cienlt  with  various  questions 
connected  with  the  past,  present,  iind  future  of  marine  entfineerinp. 
He  made  roferenee  to  the  electrical  propulsion  of  ships,  and 
Baid  that  it  had  been  so  far  exploited  chiefly  by  Americans,  hut  the 
Clyde  and  the  Tyne  were  both  again  lo  the  fore  in  this  new  develop- 
ment, with  which  the  name  of  Mr.  William  P.  Durtnall  would 
always  be  associated.  He  mentioned  the  electrically-driven  vessel 
Jiipilir,  which  the  American  Government  were  tiltini;  up.  and  also 
a  vessel  beinp  built  by  Messrs.  Swan.  Hunter  \  Wifrham  Uichardson, 
at  Newcastle,  of  2. 100  tons  dead-wei;;ht  capacity,  the  latter  vessel 
beinp  driven  by  two  Diesel  oil  enijines,  electrically  geared  to  the 
propeller  by  the  use  of  the  polyphase  A.c.  system. 

RoNTOKN  SdCiKTV. — The  report  of  the  Council  for  the  past  year 
shows  that  the  revenue  fell  short  of  the  expenditure,  the  deficit 
being  met  from  reserves.  Sir  .lames  Mackenzie  Davidson  is  the 
new  President,  and  Mr.  C.  E.  S.  Phillips  hou.  treasurer,  Dr.  !■'.  H. 
I/iiw  continuiuK  as  hon.  secretary.  . 

.It'Nlou  l.NSTiTirio.N  ov  ENdlNKKiis. — The  annual  mectinp  is 
to  be  held  on  Wednesday,  November  13th,  at  7  p.m..  at  the  I.E.E. 
Building,  Victoria  Embankment. 

The  PoLVTKCH.Nir,  Regent  Street,  \\'.~  The  first  of  the  special 
series  of  lectures  on  illuminating  enpfineering  was  delivered  on 
Friday  last.  Mr.  W.  r.  Clinton,  of  University  College,  gave  a  bnef 
account  of  the  fundamental  laws  of  light  and  colour,  and  showed 
some  interesting  experiments  illustrating  the  appearand  of  colouriNl 
objects  illuminated  by  the  arc  lamp,  the  mercury  vapour  lamp,  and 
the  neon  tube.  The  next  two  lectures  of  the  course,  on  November 
Ist  (to-day)  and  November  .'<th,  will  deal  with  electric  lighting. 
and  will  be  illustrated  by  lantern  slides  and  exhibits  of  the  latest 
types  of  lamps. 

iKSTiTfTloN  OF  Ei.KCTRicAi,  Enoinkkr.s  (London). — The  dates 
announced  for  London  meetings  during  the  liM2-l'.il3  ses.sion.  which 
opens  on  November  Uth  with  Mr.  Duddell's  presidential  address 
and  the  presentation  of  premiums,  arc  as  follows  : — 

November  28th  February  Kith  and  27th 

December  12th  and  I'.ith  March  ilth  and  13th 

.lanuary  '.ith  and  2:trd.  I'.'lil      April  10th  and  24th 
May  Ist  and  22nd 

Spanish  dioverninent  Supplies. — l\cferrin<,'  to  foreign 

supplies  to  Spanish  Government  Ucpartments,  the  6^(/C('</ //<'  Miiilml 
of  October  Ist  publishes  several  alterations  in  the  list  of  articles  in 
the  requisition  of  which  the  Spani.sh  Ministry  of  War  and  Ministry 
of  "  Fomento  '  may  permit  foreign  competition.  The  more  im- 
portant additions  to  the  list  include  gasoline,  lubricating  oils, 
sectional  iron,  steel,  high-class  machine  tools,  heavy  wood-working 
machines,  leather-working  machines,  telephone  apparatus,  small 
crucible  furnaces,  electric  furnaces  for  tempericg  and  fusing 
metals,  appliances  for  extracting  foul  air,  water  meters,  .surgical 
and  medical  apparatus  of  all  kinds,  apparatus  and  luminants  for 
lighthouses,  special  light  and  sounding  buoys.  There  is  no  change 
in  the  other  Government  Departments'  lists  of  material  for  the 
supply  of  which  foreign  competition  is  admitted.  These  lists  may 
be  seen  by  British  firms  at  the  Commercial  Intelligence  Branch  of 
the  Board  of  Trade,  London,  EC. — Jlnurd  d/  Trade  Journal. 

Electric  Clochs. — The  placing  of  an  electiic  clcok 
outside  certain  premises  at  the  corner  of  High  Street.  Clapham,  and 
Venii  Street,  to  advertise  an  electric  theatre,  was  held  by  the  Court 
of  Appeal  this  week  to  be  a  projection  bringing  forward  the  front 
of  a  building.  The  matter  came  before  the  Court  upon  an  appeal 
by  the  Electric  Palaces.  Ltd.,  from  an  order  made  by  .Mr.  .Tustice 
.Toyce  in  an  ajtion  brought  by  the  lessors,  A.  C.  .lones  ,.*c  Co.,  Ltd. 
The  Electric  Palaces,  Lt<i..  were,  by  the  terms  of  their  lease, 
under  covenant  not  to  make  any  alterations  to  the  front, 
nor  by  means  of  any  projection  to  bring  forward  the  front  of 
certain  rooms  above  a  shop  in  the  occupation  of  Jones  &  Co.,  at  the 
comer  of  High  Street.  Clapham,  and  Venn  Street.  The  rooms  in 
question  were  used  for  the  purpose  of  advertising  an  electric 
theatre  in  A'enn  Street,  but  Mr.  Justice  Joyce  held  that  the  erection 
of  the  clock  was  a  breach  of  the  restrictive  covenants  of  the  lease, 
and  this  view  was  upheld  by  the  Master  of  the  Rolls  and  Lords 
Jnscices  Farwell  and  Hamilton. 

.4ppointineiit.s    Vacant. — Assistant  electrical  engineer, 

for  the  Bray  U.D.C.  C£104)  ;  switchboard  attendant,  for  the  Ports- 
mouth Corporation  (25s.) ;  clerk,  for  the  Swindon  Corporation 
Electricity  and  Tramway  Departments  (£70)  :  electrical  fitters  and 
armature  winders,  for  H.M.  Dockyard,  Devonport  (366.).  See  our 
advertisement  pagCE  in  this  issue. 

The  Aluminium  Price  A ilvancc— According  to  state- 
ments emanating  from  aluminium  trade  circles  in  Germany  and 
Switzerland,  an  exceptionally  large  demand  has  arisen  tor  alu- 
minium, and  it  seems  as  if  the  upward  movement  in  prices  will 
develop  into  a  general  rise.  The  consumption  experienced  a  large 
increase  in  1910,  whilst  further  progress  of  cnnsiderable  extent  took 
place  during  the  severe  contest  which  preceded  the  recent  recon- 
stitution  of  the  International  Syndicate.  At  present  the  call  for 
articles  for  military  equipment  in  the  Balkans  is  very  active,  and 
the  whole  6f  the  production  of  aluminium  in  the  L'nited  States  is 
being  absorbed  by  domestic  consumers.  As  contrasted  with  the 
present  brisk  demand,  it  has  to  be  remembered  that  the  production 
of  the  companies  using  water-power  in  the  Alpine  districts  is 
directly  influenced  by  the  situation  of  the  water  in  the  winter. 
"The  price  of  ingots  has  already  reached  the  stage  of  £8.5  per  ton. 


Electricity  Supply. — A  small  private  electriiity  supply 
business,  which  lias  lx;en  running  for  some  seven  years,  is  hampered 
by  want  of  capital  for  extensions.  As  the  district  haa  never  been 
canvassed,  there  is  probably  fair  scope  for  development,  if  any 
reader  cares  to  take  it  up. 

Steam  Turbines   with    "  E.vhaust   IHsks." — In  the 

Itrrur  ile  M,i-aniqiti\  .M.  Delaporte  recently  jxiintcd  out  that  there 
is  a  certain  pressure  limit  lieyond  which  the  turbine  ceases  to 
benefit  by  any  further  expansion.  If,  however,  part  of  the  exhaust 
steam  is  removed  to  the  condenser  at  that  pressure,  the  remainder 
can  be  further  expanded  in  the  turbine  with  advantage.  On  this 
basis  a  4urbino  has  been  constructed  with  an  additional  set  of 
bladey  called  the  "exhaust  disk, "  I  in  the  figure  below,  through  which 


five-eighths  of  the  steam  is  allowed  to  pass,  the  rest  being  diverted 
into  the  condenser  6  by  the  diaphragm  2  and  guide  blades  r,.  By 
this  means  nearly  t  per  cent,  extra  power  is  gained.  A  further 
advantoge  can  be  secured  by  continuing  the  diaphragm  2  so  as  to 
divide  the  condenser  into  two  chambers  corre.^^ponding  to  the 
passages  3  and  I,  though  the  circulating  water  is  provided  by  a 
pump  common  to  both.  The  pressure  in  compartment  I  is  lower 
than  that  in 3,  ami  a  resulting  increase  in  e£Bciency  of  *>  s  per  cent, 
has  lieen  recorded  in  actual  tests.  ' 

Electrical  Production  of  Steel. — it  was  mentioned  at 

the  recent  meeting  of  the  E.  Lindenlierg  Steel  Works  Co.,  of 
Remscheid-Hasten,  that  the  Witkowit/.  Iron  and  Steel  Co.  have 
taken  a  licence  for  the  Lindeuberg  process  for  the  electrical  produc- 
tion of  steel.  This  is  the  first  large  Austrian  company  which  has 
embarked  on  the  manufacture  of  steel  by  electricity,  and  it  is  con- 
sidered probable  that  other  Austrian  steel-makers  will  follow 
the  example  in  the  future.  The  Gelsenkirchen  Co.  has  recently 
ordered  a  furnace  for  its  large  works  at  Esch,  Luxemburg,  which  is 
intended,  in  the  first  place,  for  the  smelting  of  ferro-manganese. 
During  the  past  two  months  the  Lindcnberg  Co.  has  brought  into 
operation  an  electric  furnace  of  25  tons  capacity,  which  is  claimed 
to  be  the  largest  hitherto  built.  The  furnace  is  charged  with  28 
tons,  and  works  in  conjunction  with  two  Bessemer  basic  convert''ri', 
in  the  sen.se  that  the  charge  consists  of  molten  metal,  which  is  un- 
finished basic  steel.  Although  the  furnace  has  only  been  in  regular 
operation  for  a  few  weeks,  the  results  already  obtained  are  said  to 
confirm  the  opinion  of  the  directors  that  it  will  be  possible,  with 
large  furnace  units,  to  produce  electrical  steel'  more  cheaply  than 
the  open-hearth  quality. 


OUR    PERSONAL    COLUMN. 

Tkr  Editors  invite  eleetrieal  ejigineers^  wltetker  connected  wifk  thfl 
technical  or  the  commercial  side  of  the  profexnion  and  indnxtrtj. 
also  electric  tramway  and  railway  officials,  to  Iteep  readers  of  the 
Electrical  Review  posted  as  to  their  morements. 


Central    Station  Officials.— The  Ilford    l.D.L'.  has 

appointed  Mr.  Geoki;e  Fkanxi.-^  Gregory,  second  charge  engineer 
at  the  electricity  works,  as  outdoor  superintendent,  and  has  increased 
the  salary  of  the  electrical  engineer  (Mk.  A.  H.  Shaw)  from  £475 
to  £500,  as  from  Michaelmas  last. 

Mb.  J.  P.  RoBSOS  has  been  appointed  assistant  electrical  engineer 
to  Shipley  U.D.C. 

The  Liverpool  Tramways  and  Electricity  Committee  is  making  a 
recommendation  to  the  City  Council  asking  for  authority  to 
arrange  for  the  retirement  of  Mb.  Alfred  Clough  (resident 
electrical  engineer),  at  a  rate  to  be  mutually  agreed  upon,  and 
that  in  the  special  circumstances  of  the  case  a  superannuation 
allowance  equal  to  one-half  of  his  present  salary,  be  paid  to  him 
from  the  date  of  his  retirement.  Mr.  Clough,  who  was  associated 
with  Mr.  A.  B.  Holmes,  in  the  direction  of  the  Liverpool  electricity 
undertaking,  has  been  receiving  a  salary  of  £1,100  per  annum. 

Mb.  Harold  (Jbay,  borough  electrical  engineer,  Accrington,  has 
sustained  a  sad  bereavement  by  the  death  of  his  wife,  which  took 
place  suddenly,  at  the  age  of  29,  only  4i  months  after  marriage. 
JIany  of  our  readers  will  desire  to  join  us  in  an  expression  of  deep 
sympathy  with  Mr.  Gray.  ^ 

Mr.  W.  Thompson,  senior  switchboard  attendant  to  the 
Walthamstow  undertaking,  has  been  appointed  charge  engineer  for 
three  months  on  trial. 

Mb.  R.  E.  McDoxsell  has  resigned  his  position  as  electrical 
engineer  at  Bray.  The  Council  recently  decided  to  grant  him  a 
bonus  of  £30,  and  to  advertise  the  position  at  £2  per  week  Mr. 
McDonnell  to  be  given  preference  if  he  applied  for  the  post. 
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Tramway  OflScials. — On   the  25th  ult.  Mb.  Andrew 

Naxce,  manager  of  the  Belfast  Corporation  tramways,  was  pre- 
sented by  the  staff  of  the  undertaking  with  an  illuminated  address 
in  acknowledgment  of  his  work  in  instituting  a  scheme  of  bonuses 
for  workers.  Mr.  Xance,  in  reply,  said  the  Corporation  were  pre- 
cluded from  anything  in  the  nature  of  co-partnership  or  profit- 
.sharing,  but  they  had  been  able  to  institute  a  system  of  co-opera- 
tion by  which  every  member  of  the  staflf  participated  in  a  bonui 
which  depended  for  its  amount  on  the  profits  of  the  undertaking. 

General. — Mk.  Thos.  J.  Sack  has  resigned  the  post  of 
works  manager  to  the  Micanite  and  Insulators  Co.,  Ltd.,  to  take 
up  a  similar  position  with  the  Electrical  Apparatus  Co .  Ltd..  of 
London.  He  has  been  presented  with  a  marble  clock,  suitably 
inscribed,  by  the  employes  of  the  Micanite  and  Insulators  Co., 
Ltd. 

The  marriage  took  place  at  St.  Robert's  Church,  Harrogate,  on 
October  23rd,  of  Mb.  Wm.  O.  Pepper,  of  Shipley,  Bradford,  and 
Miss  Blanche  M.  Tindall,  daughter  of  Mr.  John  Tindall.  of 
Harrogate. 

Mr.  X.  A.  Saltm.\ksh.  late  manager  at  Watford,  for  the  National 
Telephone  Co..  has  been  transferred  to  Southend-cn-Sca. 

A  South  African  contemporary  states  that  Mr.  M.  I.  Williamj^- 
Ellis  recently  returned  to  the  Rand  to  act  as  representative-in- 
chief  at  Johannesburg  for  Messrs.  Sandycroft.  Ltd.  Mk.  Hebhekt 
Briugs  will  continue  to  act  for  the  company  in  a  consultative  and 
advisory  capacity. 

Mr.  a.  E.  Mohring.  chief  of  the  export  department  of  Messrs. 
Crompton  A:  Co..  Ltd..  has  left  England  for  a  short  business  tour  in 
India.     He  will  be  away  for  about  three  months. 

Obituary. — We  regret  to  learn  that  Mr.  Chaelks  K. 
Falkensteix  died  on  October  L'3rd,  at  his  residence,  Homeleigh, 
Lanercost  Road,  Tulse  Hill  Park,  S.W.,  at  the  age  of  7.5  years,  after 
a  prolonged  illness.  His  indisposition,  however,  did  not  prevent 
him  from  being  actively  engaged  in  business  until  within  less  than 
four  weeks  of  his  death.  Mr.  Falkenstein  had  been  closely  interested 
in  ebonite  practically  from  the  time  of  its  introduction  into  this 
country,  both  ss  regards  its  manufacture  and  its  application  to 
electrical  and  other  purposes.  He  had  been  associated  with 
the  Britannia  Rubber  and  Kamptulicon  Co.  since  1864,  first 
at  their  works  at  Bow  Common,  and  later  in  the  City  of 
London.  The  funeral  service  was  at  Christ  Church.  Streat- 
ham  Hill,  on  Saturday  last,  2iith  ult.,  the  interment  taking 
place  at  Streatham  Cemetery,  Tooting,  in  the  presence  of  a  number 
ol  Mr.  Falkenstein's  friends,  and  many  beautiful  wreaths  and 
other  floral  tributes  were  received.  The  deceased  gentleman  leaves 
a  widow  and  an  only  son.  Mr,  Conrad  K,  Falkenstein,  A..M.I.E.E.. 
to  whom  we  desire  to  extend  our  sympathy  in  their  bereavement. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


NEW    COMPANIES    REGISTERED. 


Coventry  Electric  Clock  Co.,  Ltd.  (12+.;j54).— This  company 

was  registered  on  October  •24th,  with  a  capital  of  £15,0C0  in  £1  shares  (10,000 
preference),  to  carry  on  the  business  of  manufacturers  of  and  dealers  in  elec- 
trically-driven clocks,  watch-works  and  machinery,  Ac,  to  acquire  from  H.  G. 
Coventry  and  T.  Rnshton  the  benefit  of  certain  existing  inventions  relating  to 
electrically-driven  clocks  or  watch  works.  The  subscribers  (with  one  share 
each!  are  :—H.  G.  Coventry,  152.  Gray's  Inn  Road,  W.C,  civil  engineer;  T. 
Rushton.  24,  Salisbury  Road,  Upper  Holloway,  N.,  electrical  clockmaker. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five  :  the  first  are  H.  G.  Coventry  (permanent  director  and  chairman  ; 
special  qualification,  £300  shares) ;  and  8.  E.  Barron  :  oualification  of  ordinary 
directors,  £100  shares.    Registered  office,  152,  Gray's  Inn  Road,  W.C. 

Rotlierham  Electrical  Engineering  Co.,  Ltd.  (I24,9ti4).— 

This  company  was  registered  on  October  '24th,  with  a  capital  of  £2,000  in  £1 
shares,  to  carry  on  the  business  of  electricians,  mechanical  engineers,  manu- 
facturers and  workers  of  and  dealers  in  electricity,  motive  power  and  light, 
Ac,  and  to  adopt  a:;  agreement  with  8.  Walford-Grout  and  J.  E.  Tongue.  The 
subscribers  (with  one  shore  each)  are  : — S.  Walford-Grout,  Horing'ow,  Burton- 
on-Trent,  engineer:  J- E.  Tongue,  The  Poplars,  Regent  Street,  Rotherham. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  three  :  the  first  are  S.  W.  Grout  (chairman)  and  J.  E.  Tongue  tboth  per- 
manent governing  directors,  subject  to  holding  £500  shares).  Registered  by 
Waterlow  Bros.  &  Layton,  Ltd.,  Birchin  Lane.  E.G. 

Llanelly   Motor   and   Electrical    Engineering   Co.,   Ltd. 

1124, fOl). — This  company  was  registered  on  October  24th,  with  a  capital  of 
£.5,000  in  900  preferred  ordinary  shares  of  £5  each  and  500  founders'  shares  of 
£1  each,  to  carry  on  the  busmess  of  manufacturers  of  and  dealers  in  motor- 
cars, HiOtor-cyctes  and  motor-propelled  carriages,  omnibuses,  machines  and 
vehicles  of  all  kinds,  electrical  and  mechanical  engineers,  manufacturers  of 
and  dealers  in  electric  light  and  electrical  apparatus,  Ac.  The  subscribers 
(with  one  preferred  ordinary  share)  are  :— C.  G.  Ace,  32,  Murray  Street, 
Llanelly,  auctioneer;  L.  L.  Pugh,  21,  Talbot  Street.  Cardiff,  insurance  mana- 
ger; W.  P.  Rees,  Great  Western  Terrace,  Llanelly,  secretary :  D.Pearson, 
1.  Sandy  Terrace,  Llanelly,  foreman  :  W.  E.  Clement,  Ryecroft,  Queen  Vic- 
toria Road,  Llanellv,  iron  merchant.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five:  the  first  are  C.  G. 
Ace,  L.  L.  Pugh  and  D.  J.  Evans:  qualification.  £100.  Solicitor,  D.  Jennings, 
Cowell  Street,  Llanelly.  Registered  by  Alfred  H.  Atkins,  Ltd.,  27-6,  Fetter 
Lane,  E.C. 

British  Ackley  Brake  and  Supply  Co.,  Ltd.  (124,932).— This 

company  was  registered  on  October  2cird,  with  a  capita]  of  £10.000  in  £1  shares, 
to  carry  on  the  business  of  mechanical  engineers  and  manufacturers  of  and 
dealers  in  apparatus  capable  of  being  used  in  connection  with  brakes  and  other 
railway  and  tramway  supplies,  4c.,  and  to  adopt  an  agreement  with  G.  8.  Acklev. 
The  subscribers  (with  40  shares  each)  are  :— G.  S.  Ackley,  9,  Norfolk  Street, 
Strand,  W.C  ,  manufacturer  ;  E.  E  Daglish,  2,  Norfolk  Street,  Strand,  W.C, 
engineer  ;  W.  L.  Larkin,  2.  Norfolk  Street,  Strand,  W.C.  engineer.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  three  or  more 
than  five  ;  the  first  are  G.  S.  Ackley  (chairman  ard  governing  direct<vr, 
subject  t£>  holding  not  less  than  300  shares),  E.  E.  Daglish  and  W.  h.  Larkin; 
qualification,  20  shares.    Registered  office,  2-3,  Norfolk  Street,  Strand,  W.C. 


Cleveland  and   Durham  Electric  Power,  Ltd.  (89. .539).— 

Return  dated  October  11th,  1912,  Capital  £700,000,  in  35O.0C0  pref.  and  850.000 
nrd.  shares  of  £1  each  ;  333,705  pref.  and  157,600  ord.  shares  taken  up  ;  £1  per 
share  called  up  on  331.935  pref.  and  79,(i08  ord. ;  £411,003  paid ;  £80,302  considered 
as  paid  on  1,770  pref.  and  78,532  ord.  (with  exception  of  £6  5s.  paid  in  cash). 
Mortgages  and  charges :  £340,000. 


CITY    NOTES. 


National  Telewriter  Co.,  Ltd. 

The  directors'  report  for  the  period  from  May  23rd,  1911,  to  .June 
:iuth,  1912,  states  that  the  agreement  with  the  American 
company  alluded  to  in  last  year's  report  has  been  com- 
pleted. The  latest  types  of  instruments  are  giving  every  satisfac- 
tion. The  rent  roll  of  the  company  has  increased  by  about  50  per 
cent,  during  the  six  months  prior  to  the  date  of  this  report,  and 
substantial  reductions  in  expenditure  have  been  effected.  These 
benefits,  however,  were  not  secured  in  time  to  have  an  appreciable 
-  effect  upon  the  accounts  now  presented  to  the  shareholders. 


The  third  annual  general  meeting  was  held  on  Wednesday,  at 
the  Cannon  Street  Hotel,  E.G..  Sir  George  Craggs  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  that 
owing  to  enforced  absence  abroad  at  the  beginning  of  the  year, 
Mr.  E.  W.  W.Edwards  resigned  his  position  as  chairman,  and  his 
colleagues  invited  him  to  take  that  position.  As  they  knew, 
he  held  the  largest  interest  in  the  company,  and  they  would 
feel  that  that  was  a  guarantee  that  his  best  services,  like  those 
of  his  co-directors,  would  be  devoted  to  the  interests  of  the 
shareholders.  Mr.  T.  Bernbaum  on  the  termination  of  the 
arrangement  made  with  him,  took  up  the  foreign  and  Colonial 
development  which  promised  well.  .Some  excellent  business  had 
already  been  done,  for  which  they  were  much  indebted  to  him. 
That  was  the  third  ordinary  general  meeting  of  the  company,  and 
the  board  regretted  that  the  accounts  for  the  13  months  to  June 
:iOth  did  not  show  better  results,  although  they  were  a  considerable 
improvement  on  those  of  the  previous  years.  The  figures  now  before 
them  did  not  represent  the  position  of  the  company  at  the  present 
moment  ;  all  conditions  had  greatly  improved  since  they  were  made 
up.  They  had  added  to  the  rent  roll,  and  had  also  effected  considerable 
reductions  in  expenditure,  and  he  felt  confident  that  when  the 
directors  came  before  them  next  year  it  would  be  with  better 
results.  Since  becoming  chairman  he  had  given  additional  time  to 
the  supervision  and  conduct  of  the  business.  Reductions  in  work- 
ing expenses,  however,  could  not  be  carried  out  immediately  they 
were  decided  upon,  nor  could  business  obtained  be  included, 
although  the  expenses  of  obtaining  that  business  had  been  paid. 
For  instance,  after  they  had  received  an  order  from  a  subscriber 
there  was  a  lapse  of  time  between  the  date  of  order  and  its  fulfil- 
ment, chiefly  on  account  of  the  delay  in  the  provision  of 
the  wires  for  the  service  by  the  Post  Office.  Thus  some  of  the 
business  that  had  been  obtained  prior  to  June  30th  did  not  come 
into  the  present  accounts,  and  such  of  it  as  was  included  counted 
only  for  a  short  period  of  the  year  under  review.  Although,  of 
course,  they  received  payments  in  advance,  yet  only  that  propor- 
tion that  was  actually  earned  from  the  date  of  installation  to  June 
30th  came  into  the  credit  of  the  profit  and  loss  account.  They 
would  better  appreciate  the  point  when  he  explained  that  during 
the  past  six  months  they  had  increased  their  annual  rentals  by 
nearly  50  per  cent.,  but  that,  owing  to  the  reason  stated, 
almost  the  whole  of  this  new  business  did  not  become 
operative  until  the  current  financial  year.  In  the  accounts 
for  last  year  the  amount  transferred  to  suspense  account 
was  £5.790.  If  these  accounts  had  been  for  a  year  and  38  days  to 
correspond  with  the  period  covered  by  the  present  accounts,  the 
figure  would  have  been  £rt,400.  This  year  it  was  £4,345.  which  was 
much  better,  though  stOl  not  satisfactory.  Expenditure  on  capital 
account  during  the  period  for  instruments,  construction  of 
exchanges,  plant,  &c..  was  £5.652,  as  against  £t;.779  for  the 
previous  year.  Cash  in  hand  at  the  end  of  the  period  amounted  to 
£13,059  KJs.  I'd.  The  value  of  rentals  carried  forward  was 
£1.463,  as  against  £1.118  for  1911.  They  had  heard  a  good 
deal  about  the  instruments  at  previous  meetings.  He  was 
glad  to  be  able  to  say  that  they  were  working  well,  and  their  sub- 
scribers were  satisfied.  The  technical  improvements  spoken  of  by 
the  chairman  at  last  year's  meeting,  both  as  regarded  the  American 
instruments  for  private  lines  and  the  British  instruments  for  the 
exchange,  had  proved  to  be  of  considerable  valua  and  great 
advances  had  been  made  in  their  efficiency.  The  London 
exchange  was  going  ahead  in  a  satisfactory  manner.  Many 
thousands  of  telegrams  were  being  transmitted  week  by  week 
between  the  Central  Telegraph  »?iffice,  the  cable  companies,  and  their 
subscribers,  and  there  were  a  number  of  firms  who  found  it  of 
considerable  use  in  the  transaction  of  their  business,  and  they  hoped 
before  long  it  might  form  a  general  means  of  intercommunication 
between  buyer  and  seller,  and  between  various  firms  who  had  business 
relations  with  each  other  on  a  much  larger  scale.  Having  regard 
to  the  accuracy  of  transmission,  the  permanence  of  the  records  and 
the  saving  of  time  and  money  effected  by  the  instrument  in  the 
business  of  a  number  of  leading  commercial  houses,  it  was  a  matter 
of  great  surprise  to  the  board  that  the  general  adoption  of  the 
Telewriter  was  not  quicker.  They  had  a  number  of  satis- 
factory installations   in  Liverpool   and    in    Mancheeter,  and  they 
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were  well  sitoateU  In  those  two  towns  for  carrying  on  busineBS. 
In  view  of  that  they  had  decided  forthwith  to  open  an  exchange 
in  Liverpool.  A  new  exchange  had  been  opened  in  the  We«t  End 
in  order  to  facilitate  oommunicatiuii  between  West  End  and  City 
houses.  Proceedin^r  to  s^ivo  particulars  of  =onie  of  the  individual 
installations,  the  chairman  said  that  one  had  been  supplied  to  the 
Allan  Line  for  one  of  their  steamers  sailinpr  between  Liverpool  and 
Montreal,  the  transmittintr  portion  of  which  was  tituated  in  the 
Marconi  room,  and  the  receiving  portion  in  the  chart  room,  so  that 
all  wireless  messages  as  they  were  cominir  in  were  immediately 
transmitted  to  the  proper  fiuarter.  That  was  an  important 
adjunct  to  the  Marconi  apparatus  on  ships,  which  should  before 
lonsr  be  realised  by  shipowners  and  others  who  were  interested. 
Several  receivers  could,  if  required,  be  operated  by  one  transmitter, 
and  the  messafcea  received  be  simultaneously  delivered  to  different 
parts  of  the  ship.  There  were  many  directions  in  which  the  instru- 
ments would  be  of  ijreat  use  to  the  Army  and  Xavy,  and  they  hoped 
some  day  the  authorities  would  realise  it.  Arrangements  had  been 
completed  for  mutual  working  with  the  several  American  com- 
panies who  owned  nearly  all  the  patents  of  the  Telewriter  outside 
the  British  Isles. 

Mit.  E.  li.  Ellice  Cl,.\KK  seconded  the  motion,  and  it  was  carried 
without  discussion. 


Edison   \    Swan    I  nited   Electric   Li^ht  Co.,  Ltd. 

The  directors'  report  for  the  year  ending  June  30th,  1912,  is  as 
follows.  We  have  inserted  the  figures  from  the  previous  years 
report  in  italics  : — The  net  revenue  account  shows  that  li42,S20 
l,^'4!^.l'|  I)  has  been  brought  forward  from  profit  and  loss  account.. 
Intere.st  on  debenture  stocks  has  absorbed  £l."i,7o2  (i,7.i.ro^')  ; 
jt.'i.OOO  {i'.j/)0o)  has  been  set  asiile  as  depreciation  on  freehold  and 
leasehold  property,  plant  and  tools  ;  £7,500  {JL'7,M0)  has  l)een 
applied  in  writing  down  values  of  stocks  :  £2,225  (nothiiiij)  has 
been  written  off  the  expenditure  on  foreign  branches,  trade  mark.~. 
and  experimental  account  ;  and  £1,447  (A/.^J'O  has  been  reserved 
on  jiccount  of  bad  and  doubtful  debts.  The  result  as  shown  in  the 
net  revenue  account  is  a  credit  balance  of  .£Ul,44li  (£'/'', 'W),  to 
which  must  be  added  £><,35G  (fli,ti4o)  brought  forward,  thus 
making  a  total  of  £ KS,802 (£'->,>o«).  Of  this  amount  the  directors 
propose  to  place  £10,000  (£I7.MI))  to  reserve  fund,  carrying 
forward  the  balance  £><,802  (i's^:;:,i;).  Cost  of  establishing  the 
business,  goodwill,  A:c.,  £390,432  (nam''),  has  been  brought  forward 
at  the  figure  standing  in  the  last  balance-sheet.  The  freehold  and 
leasehold  property  and  plant  have  also  been  brought  forward  at 
the  value  stated  in  the  last  balance-sheet,  with  the  addition  of  the 
amount  expended  to  June  30th,  I'.i  12,  less  depreciation  charged  in 
net  revenue  account.  The  Altrincham  Electric  Supply,  Ltd..  shows 
encouraging  progress  in  its  lighting  business  generally.  In 
addition  it  has  entered  into  an  important  contract  for  the  supply 
of  power,  which  will  come  into  operation  in  the  beginning  of  1913. 
The  usual  dividend  has  been  paid  on  its  shares.  This  company  has 
applied  for,  and  has  had  allotted  a  further  5,000  £1  shares  fully-paid 
in  this  undertaking.  Its  indebtedness  to  this  company  has  been 
reduced  during  the  year  by  £5,392  on  current  account.  There  has 
been  expended  on  capital  during  the  year  ending  June  30th,  1912, 
£0,226  (i'o..;'//"),  largely  on  account  of  exten.sions  to  plant  in  con- 
nection with  the  engineering  works.  The  directors  have  given 
careful  consideration  to  the  question,  and  having  due  regard  to  the 
requirements  of  the  business,  have  decided  not  to  recommend  the 
payment  of  a  dividend  on  the  shares  on  the  present  occasion. 
{La,\t  i/far  it  ivas  i^tatful  that  triulinij  .^Jtowpd  saiixfaetory  progrefit.^ 
The  annual  meeting  is  called  for  November  7th. 


Cape  Electric  Tramways,  Ltd. 

Mb.  LunwiG  Breitmeteb  (chairman)  presided  on  Wednesday  at 
the  ofEces,  London  Wall,  E.G.,  over  the  meeting  of  this  company. 

In  moving  the  adoption  of  the  report,  the  Chairman  said  the 
returns  for  both  Cape  Town  and  Port  Elizabeth  again  showed  a 
substantial  improvement  on  the  previous  year's  figures,  and  justify 
the  hope  that  he  expressed  last  year  that  the  company  would  be  able 
to  Increase  its  dividend.  The  increased  profit  enabled  the  directors 
to  recommend  the  payment  of  a  dividend  of  5  per  cent.,  free  of 
income-tax,  on  the  ordinary  shares  of  the  company,  besides  again 
placing  £8,000  to  reserve  account,  and  carrying  forward  a 
balance  of  over  £4,000  to  next  year's  account.  They  had 
carried  nearly  a  million  passengers  more  than  in  the 
previous  year  with  increased  receipts  of  about  £8,000,  and  there 
was  every  indication  in  the  months  that  had  elapsed  since  the  close 
of  the  financial  year,  these  figures  were  being  more  than  main- 
tained in  the  current  year.  This  was  very  important,  and  he 
wanted  to  impress  them  with  it.  The  directors  were  very  gratified 
to  be  able  to  recommend  a  dividend  which  was  double  that  of  last 
year.  In  order  to  do  this,  they  had  had  to  appropriate  a  portion 
of  the  profit  carried  forward  from  the  previous  account.  The 
board,  however,  felt  justified  in  making  this  appropriation,  as  the 
monthly  returns  in  the  new  financial  year  since  July  1st  last 
showed  advances  again,  and  they  had  no  doubt  that  this  small 
encroachment  would  be  more  than  recovered  in  the  current  year. 
At  the  same  time,  it  must  be  borne  in  mind  that  the  plant 
was  getting  older,  and  that  the  reserve  fund  would  require 
strengthening  in  the  future  by  some  additional  appropriation. 
Though  they  had  every  reason  to  look  forward  to  a  continued 
increase  in  the  traffic  returns,  he  anticipated  that  the  greater 
portion  of  that  increase  for  the  next  year  or  two  would  be 
required  for  the  purposes  he  had  mentioned.  The  reports  from  the 
general  manager*  of  Cape  Town   and  Port  Elizabeth   placed  the 


shareholders  in  possession  of  full  details  regarding  the 
working  of  the  systems  during  the  year  under  review.  In 
conclusion,  he  might  add  that  the  outlook  generally  was 
satisfactory.  Cape  Town  had  survived  the  removal  of  the 
Administration  to  Pretoria  remarkably  well,  and  had  now,  accord- 
ing to  the  recent  .-iddress  of  the  retiring  Mayor,  firmly  established 
itself  as  the  real  Capital  of  the  Union,  and  general  business  con- 
ditions there  showed  a  promising  development.  In  Port  Elizabeth 
also  the  business  outlook  had  further  improved  ;  both  exports  and 
imports  showed  good  increases.  The  energetic  Town  Council  of 
that  port  were  undertaking  sundry  important  measures  to  enhance 
the  attractiveness  of  the  place  as  a  seaside  resort  for  up-country 
residents,  which  were  sure  to  bring  many  visitors  to  the  place,  and 
their  tramway  business  would  undoubtedly  reap  its  share  of  the 
benefits  of  these  improvements. 

Admiral  Sib  A.  Hastinos  Maukham  seconded  the  motion. 

Mb.  Theoi'HALIs  asked  what  had  been  done  with  regard  to  the 
running  of  motor-buses  in  Cape  Town,  to  which  he  drew  attention 
at  the  last  meeting. 

The  Chairman  said  they  had  a  few  'bnses  running,  and  the 
experiment  looked  to  be  a  good  one,  but  he  would  prefer  to  make  a 
fuller  statement  at  the  next  meeting.  They  could  not  run  them  on 
the  Dock  Road  because  of  the  bad  state  of  that  road,  which  was  now 
being  remetalled. 

Mh.  Mav  said  he  understood  they  were  running  'buses  from  the 
Green  Point  ronnd  the  Kloof  just  as  feeders  to  the  tramways,  but  in 
view  of  the  state  of  affairs  in  London,  he  thought  the  board  ought 
to  keep  their  eyes  open  to  see  that  no  other  company  came  in 
with  'buses  and  took  the  tramway  traffic  from  them.  It  might  be 
a  serious  matter. 

The  Chairman  said  the  directors  were  fully  alive  to  that  even- 
tuality, and  that  was  the  reason  why  they  had  gone  in  for  busee, 
but  it  must  be  remembered  that  the  conditions  of  London  and 
Cape  Town  differed  greatly.  There  were  heavy  gradients  in  Cape 
Town  which  made  it  difficult  to  run  'buses,  and  there  was  no 
County  Council  to  spend  millions  of  money  on  the  roads.  Conse- 
quently motor-buses  were  not  the  same  danger  to  the  tramways  in 
Cape  Town  as  in  London. 

Mb.  May  said  he  realised  this,  but  the  buses  would  run  on  the 
roadway  of  the  tramways.  What  he  meant  was  that  if  'buses  were 
to  come  in  the  company  might  a.s  well  run  them  themselves. 

The  CiniRMAS  said  that  was  the  reason  why  they  had  started 
them,  and  so  far  they  had  no  competition.  Of  course,  competition 
might  come,  but  at  any  rate  they  would  tie  in  a  position  to  deal 
with  it. 

Mr.  Walker  asked  if  there  was  anything  to  report  about  the 
Sea  Point  Railway. 

The  CHAIRMAN'  said  it  was  in  the  same  position  as  a  competitor 
as  before,  but,  as  the  conditions  were  more  prosperous  in  Cape 
Town,  they  had  attracted  passengers  who  were  content  to  pay  Id. 
more  on  the  tramways.  The  railway  had  to  run  four  or  five  years 
more  under  the  present  conditions,  and  then  the  Government  would 
take  it  over. 

The  report  was  adopted,  and,  on  the  motion  of  Mb.  Fuller,  the 
sum  of  1,200  guineas  was  voted  to  the  board  as  their  remuneration 
for  services  during  the  past  year.     Last  year  £800  was  voted. 


West  India  and  Panama  Tele^rapli  Co,,  Ltd.— The 

report  of  the  directors  for  the  half-year  ended  June  30th  states 
Csays  the  Timex)  that  the  revenue  amounted  to  £46,718,  against 
£47.318  for  the  corresponding  half-year  of  1911,  and  the  expenses 
were  £27,110,  against  £25.329,  leaving  a  balance  of  £19,608,  to 
which  is  added  £1,559  interest  on  investments,  and  £2,018  brought 
forward,  making  a  total  of  £33,185.  The  directors  have  placed 
£2,000  to  reserve,  and  they  propose  to  pay  a  dividend  on  the 
ordinary  shares  of  Is.  6d.  per  share,  free  of  tax,  leaving  a  balance 
to  current  half-year's  account  of  £2,791.  The  traffic  receipts  show 
a  decrease  of  £487,  as  compared  with  the  corresponding  period. 
The  expenses  of  repairing  cables,  charged  to  revenue,  amounted  to 
£8,611,  as  compared  with  £6,897.  This  is  exclusive  of  an  expen- 
diture of  £3,022,  which  has  been  charged  to  reserve,  in  respect  of 
42  knots  of  new  cable  used  in  the  repair  and  partial  renewal  of  the 
Jamaica-Ponce  and  of  the  Jamaica-San  Juan  sections. 

Continental. — France. — La  Societe  des  Ateliers  de 
Constructions  Electriques  du  Xord  et  de  I'Est.  of  Paris,  is  increasing 
its  capital  from  £1,000,000  to  £2,000,000. 

Messrs.  Dupont  &  Co.  Societe  d'Eclairage  Electrique  des  Auto- 
mobiles is  the  name  of  anew  company  which  has  lately  been  formed 
in  Paris  with  a  capital  of  £5,000. 

Perth  Electric  Tramways,  Ltd. — The  directors  have 

called  extraordinary  meetings  for  to-day  to  consider  their  proposals 
for  the  sale  of  the  undertaking  to  the  Government  of  Western 
Australia.  It  seems  that  the  Government  oflter  is  £25,000  less  than 
was  asked  by  the  company,  but  the  company  has  had  another  full 
year's  profits  which  exceed  that  amount.  In  their  circular  the 
directors  state  a  number  of  reasons  why  sale  to  the  Government  is 
a  desirable  course  to  adopt,  yielding  a  handsome  return  to  the 
investors. 

Western  Telegraph  Co.,    Ltd.— The  directors,   after 

transferriiJg  <;  115,000  to  the  general  reserve  fund,  £10.000  to  the 
land  aud  buUdings  depreciation  fund,  and  £15,000  to  the  provision 
on  account  of  investment  fluctuations,  recommend  a  final  dividend 
of  3s.  per  share,  making  with  the  previous  distributions,  a  total 
dividend  of  6  per  cent,  for  the  year  to  June  30th,  and  a  bonus  of  29. 
per  share. 

Cape   Electric  Tramways,  Ltd.— The  directors  have 

declared  a  dividend  of  5  per  cent,  free  of  income-tax. 
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Singapore  Electric  Traniwajs,  Ltd. 

JjiK  Frank:  Swetienham  presideJ  over  an  extraordinary  meeting 
of  the  above  company,  held  at  19.  St.  Swithin'a  Lane,  E.C.,  on 
Tuesday,  for  the  conBideration  of  the  following  resolution  : — "That 
the  capital  of  the  company  be  reduced  to  £100,000,  and  that  such 
reduction  be  effected  by  cancelling  paid-up  capital  which  has  been 
lost,  or  is  unrepresented  by  available  assets,  to  the  extent  of  15s. 
per  share  on  each  of  the  400,000  issued  shares  of  £1  each  of  the 
company,  and  by  reducing  the  nominal  amount  of  each  of  the  said 
shares  to  5s." 

The  Chairman,  in  movinp  the  resolution,  said  the  board  had 
thought  it  advisable  to  call  the  meeting,  because  the  principle  of 
reduction  of  capital  had  already  been  agreed  on  at  a  previous 
meeting.  At  the  previous  meeting  it  was  decided  that  they  should 
write  off  12s.  (id.  a  share,  and  they  made  that  proposal  because  the 
manager  had  cabled  that  the  valuation  of  the  undertaking  and 
plant  was  £42.5,000.  When  the  valuation  arrived  in  this  country 
the  board  felt  it  necessary  to  question  it,  and  they  referred  it  back 
to  the  manager  for  details,  with  the  result  that  the  manager  gave 
the  reduction  at  £3Sl.i;42.  With  that  before  them,  the  board  felt 
it  very  advisable  to  make  the  shares  ."is.  instead  of  7s.  6d.  One 
shareholder  had  made  a  small  objection,  as  he  thought  they  were 
incurring  further  expense  by  making  the  further  reduction,  but 
that  was  not  the  case,  because  they  had  not  done  anything  with  the 
previous  resolution,  and  therefore  the  expense,  which  in  any  case 
would  be  very  small,  would  not  be  practically  increased  by  this 
amended  resolution. 

Mb.  E.  Davis  seconded  the  resolution,  and  it  was  carried  without 
discussion. 


Ferranti.  Ltd. 


The  seventh  annual  general  meeting  was  held  on  Thursday  last 
week  at  Basildon  House,  E.G.,  Mr.  A.  W.  Tait  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electeicai,  Re\  iew,  page  i;2',i).  said  that  the  profit  for  the  year 
to  June  >iOth.  1912,  was  £51.759.  showing  an  ini-rease  of  £2,8('.5.  and 
the  net  profit,  after  providing  for  general  establishment  charges, 
repairs  and  renewals,  legal  expenses,  bad  debts  and  directors"  and 
trustees'  fees,  was  £24,333,  as  compared  with  £22,045.  During  the 
five  years  from  190S  to  1912  the  assets  of  the  company  had  increased 
by  £89,703,  this  increase  being  m.iinly  represented  by — increase  in 
plant,  machinery  and  tools,  £2 1,9 It!  :  expenditure  on  work  in  hand. 
£37.750:  stocks  and  stores.  £6,529:  book  debts,  £2G,650:  and 
buildings,  £4,135.  The  increase  in  the  company's  liabilities  during 
the  same  period  was  £41,1310.  He  was  sure  that  the  shareholders 
would  recognise  that  this  was  a  very  substantial  improvement  in 
the  company's  position.  The  results  for  the  ye^r  under  review 
were  not  only  satisfactory  in  themselves,  but  were  really  better 
than  they  appeared,  owing  to  the  fact  that  during  that  period  there 
was  considerable  labour  unrest,  which  naturally  affected  the  cost 
of  production  and  the  total  output.  They  would  remember  that  in 
the  summer  of  1911  they  had  the  railway  strike,  followed  by  the 
dock  strike,  and  at  the  beginning  of  this  year  they  had  the  coal 
strike.  Those  troubles  necessarily  added  to  the  cost  of  fuel  and 
carriage,  apart  from  the  consequent  disorganisation  of  business. 
Nevertheless,  the  company  was  able  to  show  a  record  in 
output,  as  well  as  in  profits,  and  the  current  year,  so 
far  as  it  had  gone,  was  decidedly  encouraging,  and 
there  was  reason  to  believe  that  it  '  there  were  no  un- 
foreseen set-backs,  the  result  should  be  at  least  as  favourable. 
They  would  appreciate,  however,  that  the  expanding  nature  of  the 
company's  business  had  necessitated,  and  would  necessitate  for  some 
time  to  come,  the  absorption  of  further  working  capital,  and  they 
would  observe  from  the  report  that  it  was  the  intention  of  the 
directors  to  issue  £50.<;'00  five-year  ti  per  cent,  notes,  secured  on 
£50,000  first  mortgage  debentures.  At  the  last  annual  meeting  autho- 
rity was  given  for  the  increase  of  the  Iwrrowing  powers,  and  negotia- 
tions were  entered  into  with  a  view  to  placing  the  debenture  stock,  but 
it  was  found  that,  owing  to  the  state  of  the  market  and  the  present 
unpopularity  of  electrical  securities,  it  was  impossible  to  place 
the  issue,  except  at  a  very  considerable  sacrifice.  The  directors 
therefore  consulted  several  of  the  parties  largely  interested  in  the 
company,  and  it  was  decided  to  obtain  the  necessary  working 
capital  required  by  the  issue  of  five-year  notes.  -  The  proceeds  of 
the  issue  would  be  applied  to  redeeming  the  balance  of  the  prior  lien 
debentures,  which  stood  at  the  figure  of  ,£16,100,  and  the  redemp- 
tion of  temporary  loans,  which  amounted  to  £19,122,  and  the 
balance  would  be  applied  as  further  working  capital  for  the  com- 
pany. It  was,  however,  a  term  of  the  issue  that  during  the  period 
of  the  notes,  such  profits  as  the  company  might  make  after 
payment  of  the  interest  and  sinking  funds  on  the  first  and 
second  debentures,  and  the  note  issue,  would  be  accumulated  as 
reserve,  and.  therefore,  available  as  further  working  capital  for  the 
company.  It  would,  therefore,  be  seen  that  during  this  period  the 
company  would  be  unable  to  declare  dividends  on  its  shares.  But, 
although  this  might  be  unpleasant  news  for  the  shareholders  from 
the  point  of  view  of  revenue,  they  should  take  into  account  the 
strengthening  of  the  position  of  the  company  generally,  in  which 
they  were  so  largely  interested,  and  the  consequent  increase  in  the 
capital  value  of  their  security.  They  would  observe  from  the 
accounts  that  at  June  30th,  1912.  the  company  had  accumulated 
in  the  form  of  depreciation  reserves,  a  sum  amounting  to  £47,350, 
and  if  the  company  made  the  same  comparative  progress  during  the 
next  five  years,  the  position  of  the  shareholders  would  have 
enormously  improved.  He  hoped  by  that  time  they  would  be  able 
to  make  arrangements  which  would  compensate  the  preference 
shareholders  for  their  long  period  of  waiting,  and  to  then  commence 


and  continue  the  payment  of  regular  dividends.  The  company  had 
in  the  past  received  every  encouragement  and  support,  not  only 
from  its  shareholders,  but  also  from  its  debenture-holders,  because, 
as  they  were  probably  aware,  under  the  terms  of  the  trust 
deed,  sinking  funds  for  the  redemption  of  the  first  and 
second  debenture  issues  should  have  been  in  operation  from  the 
commencement  of  the  new  company's  operations,  but  as  the  money 
was  required  for  the  development  of  the  company's  business,  the 
debenture-holders  had  up  to  now  agreed  to  the  waiving  of  their 
rights  in  that  connection.  The  directors  now  felt  that  the  time  had 
arrived  when  they  were  able  to  carry  out  that  obligation,  and. 
therefore,  from  the  end  of  this  year  the  sinking  funds  on  these 
debenture  stocks  would  be  put  into  operation,  and  the  gradual  re- 
demption of  stock  by  the  application  of  these  funds  would  atUl 
further  improve  the  position  of  the  shareholder.  With  regard  to 
the  business  generally,  he  said  the  various  departments  were  in  a 
flourishing,  as  well  as  an  efficient,  condition.  Every  department 
showed  considerable  progress  during  the  year,  and  the  expansion 
of  the  meter  and  switch  business  was  decidedly  encouraging.  With 
regard  to  the  meter  business,  they  had  made  arrangements  for  the 
efficient  working  of  the  Ferranti  c.c.  meter  on  the  Continent,  which 
would  be  of  considerable  advantage  to  the  company,  and  their 
business  in  Canada  was  not  only  a  profitable  one,  but  showed  signs 
of  healthy  expansion,  and  their  sales  in  other  parts  of  the  world 
were  encouraging.  The  switch  department  was  now 
standardised  for  the  manufacture  of  all  cla.sses  of  switch- 
gear,  and  the  orders  which  the  company  had  received 
showed  that  the  merit  of  the  company's  work  was 
appreciated.  They  had  during  the  year  developed  certain  lines 
in  cooking  and  heating  apparatus  which  were  likely  to  be  valuable 
'  adjuncts  to  the  company's  business.  That  record  of  progress  was 
a  good  and  sufficient  answer  to  the  absorption  of  working  capital 
which  was  taking  place  and  the  necessity  for  conservative  measures 
if  progress  was  to  be  maintained  and  increased.  At  the  present 
time  the  company's  works  were  employed  to  their  fullest  capacity, 
and  it  had  been  neces.sary  to  lay  down  extensions  of  certain  depart- 
ments of  the  company's  business  to  meet  these  requirements.  He 
felt  sure  that  the  shareholders  would  appreciate  the  explanations 
which  bad  been  given,  and  would  approve  the  policy  which  the 
board  had  carried  out  and  which  they  recommended  should  be  con- 
tinued for  some  little  time  as  the  benefits  would  all  accrue  to  their 
ultimate  advantage. 

Mr.  J.  M.  HENnERsox  seconded  the  motion. 

Mr.  Nalher  asked  what  possibility  there  was  of  paying  a  divi- 
dend in  the  near  future,  and  the  Chaiujian.  in  reply,  said  that  the 
directors  had  considered  the  possibility  of  paying  some  interest  to 
the  shareholders,  hut  if  they  wanted  the  business  to  progress  they 
would  have  to  wait  a  little  longer,  and  then  they  would  have  an 
excellent  pa.ving  business. 

The  report  was  adopted. 


Cuba  Submarine  Teleg:rapli  ('«,,  Ltd. 

The  directors'  report  for  the  half-year  ended  June  30th  last, 
states  that  the  total  receipts  of  the  six  months  were  £23,722, 
while  the  expenses  amounted  to  £7.834,  leaving  £15,887,  plus 
£7,656  brought  forward,  giving  a  total  of  £23,543  to  be  dealt  witi. 
The  sum  of  £2,000  has  been  placed  to  the  reserve  against  loss  on 
investments,  £4,000  added  to  the  reserve  fund,  which  now  stands 
at  £92.000,  and  £2,000  to  the  pension  fund.  The  dividend  on  the 
preference  shares  will  absorb  £3,000,  and  leave  £12,543,  out  of 
which  the  directors  recommend  the  payment  of  a  dividend  at  the 
rate  of  6  per  cent,  per  annum  on  the  ordinary  shares,  free  of 
income-tax,  the  balance,  £7,743.  being  carried  forward.  The 
cables  continue  in  good  working  order.  A  scheme  of  pensions  for 
the  employes  of  the  company  has  been  prepared  by  the  directors, 
which,  subject  to  the  sanction  of  the  shareholders,  they  propose  to 
carry  into  effect,  and  £2,000  has  been  reserved  in  the  half-year's 
account  to  establish  the  fund  for  this  purpose. 


Stock  E.\cban^e  Notices. — Applications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotation  to  :  — 

Brisbane  Klectric  Tramwava  Investment  Co.,  Ltd — Further  issue  of  15,000 
ordinai-y  shares  of  £5  eacn,  fully  paid  (Nos,  75,001  to  90,000). 

Consolidated  Cities  Light,  Power  and  Traction  Co.— PullTpaid  sorip  for 
84,000,000  first  lien  6  per  cent,  gold  bonds. 

To  appoint  a  special  settling  day  in  :^ 

Compania  de  Electricidad  de  la  Provincia  de  Buenos  Ayres,  Ltd.— Further 
issue  of  £150,000  5  per  cent,  first  mortgage  gold  bonds  of  £'J0  each  (Nos.  37,501 
to  46,000). 

And  to  allow  the  following  securities  to  be  quoted  in  the 
Official  List  : — 

of  jEIOO.OOO  4  per 

The  Committee  have  appointed  special  settling  days  as  under  : — 

■Wednesday,  November  6th.— Bolton  (Thomas)  4  Sons,  Ltd.— i'SOO.OOO  5  per 
cent,  first  mortgage  debentui-es  of  A'lOO  each  (Nos    1  to  3,000)  (registered). 

Synthetic  Products  Co.,  Ltd.— 80,.S30  cumulative  participating  preferred 
shares  of  f  1  each,  fully  and  partly  (10s.)  paid  (Nos.  1  to  7  and  25,008  to  105,830). 

United  Piver  Plate  Telephone  Co.,  Ltd.— Further  issue  of  40,000  ordinary 
shares  of  £o  each,  fully  and  partly  {£2  10s.)  paid  (Nos.  230,001  to  270,000). 

Thursday,  November  7th. — Brazilian  Traction,  Light  and  Power  Co.,  Ltd. — 
1,003,614  shares  of  sloOeach,  fully  pai.l. 

And  ordered  the  undermentioned  securities  to  be  quoted  in  the 
Official  List  :  — 

Bolton  (Thomas)  .S  Sons,  Ltd.-faiO,000  6  per  cent,  first  mortgage  debentures 
of  £100  each  (Nos.  1  to  3.000)  (registered). 

Brazilian  Traction,  Light  and  Power  Co.,  Ltd.— 1,003.614  shares  of  slOO  each, 
fully  paid. 

United  River  Plate  Telephone  Co.,  Ltd.— Further  issue  of  40,000  ordinary 
shares  of  i'Seach,  £2  lOs.  paid  (Nob.  2.30,001  to  270,000), 
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Alltreineliie  Elektrtzltiits  GesellMJiatt. 

Thk  directors  of  the  A.RU.  state  Uiat,  iiftur  deiluotiii^r  ijemirivl 
rxpeiipes,  taxes,  depreoiation,  interest  on  loans  and  the  cent 
C£5.%000)  of  the  last  iasne  of  bonus,  the  net  profits  eaniod  exclusively 
from  manufacturing  amounted  to  £1,219,000  in  the  financial  year 
ended  with  .luMi'  :iotb,  1 '.11 2,  as  compared  with  £l,lfT,000  in  the 
precodintr  year.  At  the  general  meetinpr  on  December  .Ird  it  is 
proposed  to  reconiraciid  the  payment  of  a  dividend  of  11  per  cent. 
on  share  capital  of  i-r.,fiO(i,000,  os  contrasted  with  II  per  cent,  on 
£5,000,000,  and  7  yier  cent,  on  £l,r.00,00O  in  ISIlO-ll.  Apart 
from  the  provision  made  for  deprcc'iation,  accordinpf  to  the 
practice  hitherto  followed,  it  is  intended  to  place  £150,000 
to  the  reserve  fund,  which  thus  becomes  increased  to  £3,250,000, 
or  the  e(|uivalent  of  one-half  of  the  share  capital.  The  turn- 
over invoiced  in  the  first  two  months  in  the  new  financial 
year,  and  the  orders  on  hand,  show  a  considerable  increase,  os  com- 
pared with  the  corresponding  period  in  the  previous  year.  The 
foUowinfT  table  indicates  the  developments  which  have  token 
place  in  recent  years  : — 

Amount        Percent»K<'      Placed  to 
Net  prollts.         distributed.      dividend,     reserve  fund, 
l'.t0(;-7         ...         £74:i.0OO  £COO,000  12  £50,000 

1907-8         ...  79r.O0O  600,000  12  50,000 

1908-9  ...  819,000  050,00(1  13  63,000 

1909-10       ...  1121,000  700,000  II  100,000 

1910-11        ...         1,107,000  805,000  .11  118,000 

1911-12       ...         1,219,00(1  910,000  14  l.-.0,000 

The  directors,  as  in  previous  yeais,  refrain  from  giving  any 
intimation  as  to  the  amount  of  profits  obtained  from  the  financing 
side  of  the  business,  and,  consequently,  of  the  sums  derived  from 
this  source  to  the  strengthenins,'  of  the  internal  reserves.  It  is  now 
proposed  to  make  a  fresh  issue  of  £l,2.".0.0oo  in  ordinary  shares,  in 
order  to  maintain  the  "  liquidity  "  of  the  company.  The  shares  are 
expected  to  be  offered  at  the  price  of  210  per  cent ,  which  will 
permit  of  a  further  allocation  of  about  £l,250,o00  to  the  reserve 
fund.  ♦ 


Monte  Video  Telephone  Co..  Ltd. 

The  annual  ordinary  meeting  was  held  on  October  23rd  at  Win- 
chester House,  E.G.,  Mr.  Charles  Lock  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (.see 
Elkctku'AI,  Rf.vikw,  page  (129),  said  that  the  year  under  review 
gave  them  a  gross  revenue  from  subscriptions,  rentals,  and  transfer 
fees  of  £61,5ri(i.  compared  with  £52, .'.53  la-st  year.  The  reason  for 
that  very  considerable  increase  was  that  during  the  past  year  they 
had  included  the  gross  camp  receipts  because  they  had  taken  over 
that  system  as  from  the  commencement  of  the  year,  whereas  in  the 
previous  year  they  only  took  into  the  receipts  the  net  amount 
received  from  the  then  lessee.  The  working  expenses  with  the 
larger  number  of  subscribers,  had  naturally  shown  a  fairly  large 
increase,  and  they  had  also  to  meet  exceptionally  heavy  expenditure 
in  the  shape  of  repairs  to  damage  causeil  by  storms,  which,  he  w;us 
sorry  to  say,  they  were  never  quite  free  from  in  Monte  Video.  They 
had  also  had  to  expend  a  considerable  sum  in  dealing  with  the 
repairs  to  the  Camp  system,  which  was  taken  over  from  the  lessee 
towards  the  end  of  the  last  financial  year.  He  believed,  however, 
that  the  results  from  the  Camp  system  would  fully  justify  the 
expenditure  they  had  incurred,  as  they  were  looking  for  an  in- 
crease of  business  in  that  direction,  and  they  would  naturally  get 
the  profit  which  the  lessee  used  to  get.  After  meeting  all  those 
expenses,  and  the  fees  of  the  local  board  which  appeared  this  year 
at  the  full  amount  for  the  first  time,  they  had  a  balance  of  £25,!U1 
as  net  profit,  as  against  t:  22,O0o  last  year,  an  increase  of  about  £3,000. 
In  the  special  circumstivuces  of  the  company  the  view  of  the  board 
was  that,  although  they  had  a  somewhat  larger  net  revenue  to  deal 
with,  they  had  better  proceed  on  conservative  and  cautious  lines. 
They  might  at  some  future  date,  and  he  would  be  very  glad  if  it 
was  in  the  near  future,  have  to  incur  very  considerable  expenditure 
in  installing  an  underground  system,  if  and  whenever  they  should 
be  so  fortunate  as  to  secure  the  requisite  concession  from  the 
Government  authorising  them  to  do  so.  They  had  not  yet 
obtained  that  concession,  although  they  were  always  working  for 
it.  If  they  obtained  it,  it  would  be  necessary  to  scrap  a  consider- 
able amount  of  their  overhead  plant  which  had  become  obsolete. 
Under  those  circumstances,  the  board  had  thought  it  best  that  they 
should  restrict  their  dividends  to  the  same  amount  as  they  had 
paid  on  jirevious  occasions.  In  order  to  deal  with  the 
possibility  of  having  to  scrap  their  plant  in  the  future, 
they  proposed  to  ppply  a  considerable  portion  of  the 
revenue  to  the  depreciation  fund,  and  that  fund  had 
this  year  been  increased  by  £15,000.  They  had  also  thought 
it  desirable  to  raise  the  reserve  fund  to  the  round  figure  of 
£60,000  by  adding  £1,500  to  it  this  year.  After  those  appropria- 
tions, they  would  be  justified  in  paying  5  per  cent,  dividend  on  the 
preference  shares,  and  ''•  per  cent,  on  the  ordinary,  as  last  year. 
Proceeding  to  deal  with  the  figures  in  the  balance  sheet,  the  Chair- 
man said  it  would  be  noticed  that  real  estate  in  Monte  Video  stood 
at  £2,C00  more  than  it  did  last  year.  The  reason  was  that  some 
of  their  exchanges  were  getting  overloaded  with  lines,  and  it  was 
necessary  to  afford  them  some  relief.  After  mature  deliberation, 
they  had  decided  to  establish  a  new  exchange,  which  he  was 
glad  to  say  was  now  practically  ready  for  working.  He 
could  not  conclude  without  again  referring  to  the  question 
of  the  concession  they  were  trying  to  get  for  an  underground 
installation.  He  was  sorry  to  say  that  their  position  in  that 
respect  was  very  little  changed  from  what  it  was  last  year.     They 


were  keeping  their  claims  before  the  (lovemment,  but  so  far  they 
had  not  m«^t  with  the  desired  success.  In  the  meantime.  It  iidght 
be  considered  that  the  delay  that  had  oi;curred  in  dealing  with  this 
matter  had  not  liecn  free  from  benefit  to  the  company.  During 
the  years  that  had  elapsed  since  they  started  to  make  their  applica- 
tion, there  had  been  considerable  development  in  the  telephone 
system.  The  automatic  system  was  coming  very  much  to  the 
front,  and  it  might  be  that  if  they  hud  obtained  the  concession 
earlier,  they  would  have  installed  the  common  battery  system  which 
was  now  in  vogue  in  London.  He  was  told  th.at  the  automatic  system 
was  now  being  tried  in  this  country,  with  a  considerable 
measure  of  success,  and  in  the  opinion  of  many  telephone  experts, 
it  was  the  coming  system.  If  that  was  so,  when  they  obtained 
their  concession,  they  would  be  able  to  install  the  most  modern 
system  known  to  the  telephonic  world.  He  must  again  remind 
them  that  the  (iovernment  of  Uruguay  was  still  considering  the 
question  of  establishing  a  telephone  service  of  its  own.  He  under- 
stood from  advices  received  from  Monte  Video  that  His  Excellency 
the  President  had  recommended  to  the  Government  that 
they  should  adojit  their  own  telephone  service.  No  doubt 
before  anything  was  done,  the  matter  would  have  to  be  referred 
to  the  Government  department  there,  which  was  similar  to 
the  British  Boarfl  of  Trade.  Their  representatives  in  Moute 
Video  and  the  members  of  the  local  board  were  in  constant 
commnnieation  with  them  in  London  on  the  matter,  and 
they  relied  upon  them  to  be  alert  to  safeguard  the  company's 
interests.  With  regard  to  the  propriety  of  the  Government  under- 
taking a  business  of  this  sort,  opinions  might  differ,  but  it  seemed 
to  him  that  their  company,  with  the  very  extensive  knowledge 
which  it  had  as  to  local  re(iuiremtnfs,  and  with  the  experienced 
officials  and  staff  at  its  disposal,  might,  with  far  greater  benefit  to 
the  community,  be  allowed  to  continue  its  services,  improved  with 
modern  anpliances  and  an  underground  system,  rather  than  that 
the  Government  should  undertake  the  risk  involved  in  starting  an 
entirely  new  venture.  It  was  quite  imnecessary  for  the  Govern- 
ment to  go  to  that  expense,  particularly  as  they  were  quite 
willing,  in  any  concession  which  they  might  ask  for,  to  give 
the  Government  auy  reasonable  powers  of  expropriation  on  fair 
terms  of  purchase.  It  seemed  to  him  that  an  agreement 
between  the  company  and  the  Government  based  on  those  lines 
would  ensure  all  that  the  Government  required,  and  would  be 
much  more  for  the  benefit  of  the  community,  because  it  would  not 
deter  the  influx  of  foreign  capital  into  the  country  which  it 
so  badly  needtd  for  its  development.  He  hoped  the  Government 
would  see  the  matter  in  its  proper  light,  and  not  try  to  enter  into 
competition  with  their  company. 

Ml!.  J.  G.  Lk  Mahihant  seconded  the  motion,  and  the  report 
was  adopted. 


STOCKS    AND    SHARES. 


TneelRj  Evening. 
The  financial  position,  rather  than  the  political,  continues  to 
dominate  the  Stock  Exchange,  although  the  House  still  scans  the 
Near  Eastern  horizon  with  a  good  deal  of  nervousness,  not  knowing- 
how  far  the  war  may  embroil  nations  other  than  those  at  present 
engaged  in  it.  Money  for  settlement  purposes  this  week  was  very 
stiff,  but  plentiful  enough,  considering  the  circumstances.  It  is 
something  of  a  relief  for  the  Stock  Exchange  to  be  closed  on  the 
Friday  in  this  week,  though  evidence  of  the  uneasiness  which 
abounds  is  displayed  in  the  refusal  of  the  Committee  to  extend  the 
recess  over  the  following  half-day. 

Home  Railway  stocks  are  moving  on  irregular  lines.  The 
speculation  in  Metropolitan  Consolidated  has  died  down  to  some 
extent,  and,  in  consequence,  the  fluctuations  this  week  in  the  price 
have  been  less  wide  than  usual.  Lively  interest  was  aroused  by 
the  announcement  that  the  Metropolitan  Company  has  advanced  a 
good  way  in  its  negotiations  for  the  aciiuisition  of  the  Great 
Northern  and  City  Railway,  the  company  which  for  years  past  it 
was  assumed  the  Great  Northern  Railway  would  eventually  take 
over.  . 

The  news,  of  course,  explains  the  rise  that  has  occurred  m  the 
price  of  the  Great  Northern  and  City  shares  from  H  to  2,^,  at  which 
they  now  stand,  and  which  is  considered  by  authorities  in  the 
house  to  represent  approximately  the  value  of  the  shares,  taking 
Metropolitans  about  .">5.  Some  who  peer  into  the  future  ask 
whether  the  move  on  the  part  of  the  Metropolitan  may  be  the  pre- 
cursor of  another  that  shall  bring  this  Company  into  closer  alliance 
with  one  of  its  bigger  brethren,  but  ps  to  this  time  will  show.  The 
Central  London  trio  of  stocks  is  steady,  notwithstanding  the  report 
that  the  jioio-jmrhrs  said  to  have  been  passing  between  the  Two- 
penny Tube  and  one  or  two  of  the  leading  steam  lines  are  now 
reported  to  have  come  to  an  abrupt  conclusion.  This  induced  a 
little  selling  at  the  end  of  last  week,  but  since  then  prices  have 
partially  recovered,  and  on  biilance  the  Ordinary  and  Deferred  are 
both  2  lower.  Districts  are  remarkably  quiet,  and  City  *:  South 
Londons  provide  an  exception  to  the  prevailing  depression  by 
advancing  li  to  42}  middle. 

Endeavours  are  being  made  to  spread  the  impression  that  a 
powerful  group  is  endeavouring  to  obtain  control  of  the  Metro- 
politan Electric  Tramways  Co, .  in  order  to  link  it  up  with  the  London 
United  and  to  enter  into  an  agreement  with  the  London  County 
Council  for  the  joint  working  of  the  line.  That  some  scheme  or 
other  is  in  the  air  is  probable  enough,  but  it  may  be  just  as  well  not 
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to  build  too  freely  upon  the  expectation  of  the  Tramways  Combine 
following  in  the  footsteps  of  those  which  brouffht  the  London 
General  Omnibus  Company  under  the  same  it^is  as  that  of  the 
Underground  Electric  Railways,  and  which  caused  such  a  sensational 
rise  in  the  price  of  bus  stock.  Fuller  particulars  will  be  awaited 
with  keen  interest,  and  they  should  be  available  shortly.  Under- 
ground Electric  Railways  shares  and  income  bonds,  after  advancing 
a  little,  went  back  agrain,  so  that  on  balance  the  bonds  are  a  point 
down  at  87,  the  shares  being  unaltered  at  3iS.  while  the  Is.  shares 
eased  off  to  12s.  So  far  as  the  London  United  Preference  are  con- 
cerned, the  price  shows  a  fall  of  ',.  British  Electric  Tractions  are 
still  a  weak  market,  the  Deferred  having  gone  back  to  (i.  and  the 
7  per  cent.  Preferred  to  38i. 

There  is  practically  nothing  of  fresh  interest  to  report  in  the 
section  for  English  Electricity  Supply  shares.  St.  James'  gained 
5s.  on  top  of  their  previous  rise  of  twice  that  amount,  and  Chelsea 
shed  2s.  Od.,  but  apart  from  these  there  is  no  movement  at  all. 
Holders  do  not  care  to  part  with  shares,  in  view  of  the  prospects  of 
the  companies ;  and  buyers  are  as  little  eager  to  pick  up  shares 
as  in  most  of  the  other  markets  round  the  Stock  Exchange. 
Already  clients  and  members  alike  are  casting  their  prophesies 
forward  to  Christmas  ;  and  it  is  urged  that,  with  the  festival  less 
than  two  months  away,  he  need  be  a  confiraed  optimist  who 
thinks  of  material  increase  of  business  between  now  and  then. 

In  the  Telegraph  market,  the  firmness  of  Marconi's  deserves 
notice.  The  appointment  of  a  Committee  in  the  House  of  Commons 
has  done  a  lot  to  quiet  a  certain  amount  of  nervousness  which 
worried  the  market  earlier  this  month  ;  and,  in  addition  to  this, 
another  factor  has  been  a  good  deal  of  closing  on  behalf  of  bears. 
Canadians,  Spanish  and  Americans  hardened  up  a  little,  in 
sympathy  with  the  parent  shares  ;  and  the  market  does  not 
look  bad,  although  it  must  be  noticed  that  each  rally  brings  in  a 
few  shares,  and  on  the  week  there  is  no  change.  As  may  be 
supposed,  sundry  private-circulation  prospectuses  are  going  round 
the  City,  with  details  of  various  wireless  inventions  which  will, 
according  to  the  statements  made,  completely  oust  Marconi  from 
the  present  iield,  but  it  is  hardly  necessary  to  say  that  the  price  of 
Marconi  shares  is  not  influenced  by  such  competitors. 

Amazon  Telegraphs  are  better,  and  West  India  and  Panama 
Ordinary  rose  I  en  the  declaration  of  an  interim  dividend  of  Is.  6d. 
per  share.  Direct  Spanish  Ordinary  have  again  improved,  and^the 
Preference  also  rose  i.  The  company  seems  to  be  doing  very  well, 
and  certainly  there  are  not  many  shares  in  the  market  to  satisfy 
the  steady  demand.  Anglo-Americans  are  a  little  lower,  and  the 
Eastern  group  marks  time.  Western  Telegraphs  eased  off  a  shade, 
and  falls  of  iV  took  place  in  Oriental  Telephones  and  Monte  Video 
Telephones.  National  Telephone  Deferred  is  a  quieter  market,  and 
on  balance  the  quotation  is  2i  down,  Reuters  have  come  into  some 
prominence  in  consequence  of,  the  war,  and  the  price  keeps  steady 
at  lis.  The  Stock  Exchange  amuses  itself  with  yams  of  how 
simultaneous  cables  are  continually  arriving  at  the  offices  of  the 
great  newspaper  agency  giving  diametrically  opposite  information 
as  to  the  result  of  the  various  engagements. 

The  Latin-Canadian  group  has  its  fortitude  rather  severely  tried 
by  steady  liquidation  in  certain  of  its  stocks  and  shares.  The  news 
from  Mexico  has  been  much  more  comforting  this  week,  and 
Mexico  Trams  recovered  a  point,  though  Mexican  Light  and  Power 
fell  2.  Both  companies'  prior  charge  issues  have  given  way. 
Montereys  are  down  2.  Vera  Cruz  fails  to  recover  from  its  earlier 
weakness.  Rio  Trams  and  Sao  Paulo  Trams  have  been  marked 
down  10  points  each.  Montreal  Light.  Heat  and  Power  shed  f).  and 
Shawinigans  are  2  lower,  the  company's  Bonds  both  showiiTg 
declines.  Anglo-Argentine  Tramways  4  per  cent.  Debenture  was 
pressed  for  sale,  and  a  loss  of  1;^  is  the  result ;  while  Calcuttas 
dropped  I  upon  further  consideration  of  the  report.  La  Plata 
Trams  are  J  higher,  and  in  some  quarters  are  talked  better,  though. 
of  course,  they  are  a  very  speculative  investment. 

Manufacturing  shares  afford  some  indication  of  the  manner  in 
which  investments  have  been  realised  through  force  of  circum- 
stances. Henleys  are  4  down,  and  the  Preference  lost  j^.  India- 
Rubbers  have  gone  back  another  10s.  On  the  other  hand,  there 
are  rises  in  British  Aluminium  Ordinary  and  British  Westinghouse 
Prior  Lien  stock  ;  while  Dick,  Kerr  Preference  at  I  are  ^  better, 
the  handsome  yield  apparently  attracting  purchases.  The  Rubber 
market  is  dull  and  uninteresting.  Prices  have  a  sagging  tendency. 
and  it  is  argued  that  there  is  nothing  in  the  present  situation  to 
encourage  buying  until  the  price  of  the  raw  stuff  exhibits  signs 
of  advance. 


ELECTRIC    TRAMWAY    AND    RAIL'WAY 
TRAFFIC    RETURNS. 


City  Electric  light  Co.,  Ltd.,  Brisbane.— The  report 

of  this  company  for  the  half-year  ended  July  31st,  1912,  presented 
at  the  meeting  held  at  Brisbane  on  September  17th,  stated  that 
after  making  additions  to  the  reserve  fund,  dividend  equalisation 
fund,  franchise  and  purchase  sinking  fund,  accident  insurance  fund 
and  renewal,  replacement  and  contingencies  account,  there  remained 
a  credit  balance  of  £6,888,  which,  with  the  balance  brought  forward 
from  last  half-year,  made  *;9.274  to  be  disposed  of.  The  directors 
recommended  that  a  dividend  be  paid  of  3  per  cent,  on  the  preference 
shares,  and  6 J  per  cent,  on  the  iully-paid  ordinary  shares,  and  of  6i 
per  cent,  on  the  contributirg  shares,  the  payment  thereof,  together 
with  the  dividend  duty,  absorbing  £7,329,  leaving  a  Imlance  of 
£1,945  to  be  carried  forward.  Reference  is  made  to  the 
excellent  work  of  the  ataft',  which  again  contributed  to  the  results 
obtained.  "It  is  pleasing  tJD  note  that  the  co-operative  principle 
of  issuing  shares  to  its  employes,  which  the  company  introduced 
some  years  ago,  has  been  continuously  satisfactory," 
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f      45 

29^ 

69,282 

+   1,771 

21-96 

Bradford      .. 

„    19 

11,791 

f    948 

89 

163,970    - 

-      760 

66 

Brighton      .. 

..    27 

1,781 

-       7 

30 

83,618    - 

-  1,069 

9-6 

Bristol 

,.    25 

13,626 

+  1,366 

299,621 

+  24,826 

80-6 

Brit.  Eleo.  Trao.  Co, 

Airdrie 

„    18 

639 

+    122 

42 

12,601 

+  8,326 

8-66 

Barnsley  , . 

„    18 

402 

+      15 

„ 

7,642 

-      246 

,, 

Barrow     . . 

„    18 

697 

+      78 

„ 

16,500 

+  8,118 

6-37 

Devonport 

„    18 

1,079 

■H      63 

„ 

22,673 

+  1,601 

8-86 

Gateshead 

„    18 

2,221 

-H      84 

„ 

43,812 

+         9 

11-26 

Gravesend 

„    18 

446 

+      26 

„ 

8,883 

-     176 

6-6 

Greenock.. 

„    18 

1,631 

-H    184 

„ 

84,2i0 

+  3,549 

7-26 

Kidderminster  .. 

„    18 

209 

-1-      17 

„ 

6,124 

+       76 

t  Leamington 

„    18 

28 

+      25 

„ 

1,209 

+      475 

Merthyr   . . 

„     18 

431 

-       4 

„ 

8,473 

—     882 

2-9 

Metropolitan     . . 

„     18 

16,828 

-    651 

„ 

370,19a 

-  1,288 

22 

Middleton 

,.     18 

t79 

+      37 

„ 

14,201 

—      318 

8-6 

Mid.Joint  Com'tee 

„    18 

6,798 

+    670 

„ 

128,770 

+  6,964 

Oldham — Ashton 

„    18 

1,267 

t      62 

26,767 

+  1,627 

9"l8 

Peterborough    .. 

„    18 

263 

+      18 

„ 

6,837 

+      336 

6-81 

Potteries  . . 

,.    1« 

4,319 

—      33 

„ 

80,164 

-  1,623 

29 

Rothesay  . , 

„    18 

134 

■1-      16 

„ 

10,264 

+      463 

3-76 

Bouthport 

„    18 

667 

+      12 

„ 

12,884 

-      1:66 

8-17 

8.  Metropolitan.. 

„    18 

1,618 

-H      tiO 

„ 

85,986 

—      968 

Swansea   .. 

„    18 

2,341 

+      8S 

„ 

48,696 

+      205 

ia-6 

Tynemouth 

„    18 

886 

■H      36 

„ 

10,729 

—      936 

3-76 

Weston-s-Mare  . . 

t,    18 

127 

+        1 

„ 

6,660 

—  1,297 

8 

IWorcester 

.,    18 

567 

+      19 

„ 

12,677 

-        78 

6-76 

Wrexham 

„    18 

2)6 

+      81 

„ 

4,865 

+      558 

Yorks.  Wool.  Diet, 

.1    )8 

2,260 

+    en 

,, 

46,686 

+■  1,133 

ii 

Miscellaneous    .. 

,.    18 

445 

+      28 

" 

9,887 

+      173 

Bnmley 

„    26 

2,98!! 

+    278 

12-44 

•7 

Burton-on-Trenl  .. 

„    27 

667 

—      24 

SO 

8,277 

—     "470 

6-6 

Bury 

„    27 

2,488 

+      65 

30 

89,691 

-      .366 

83-6 

Cardiff 

„    26 

4,733 

+    191 

30 

74,053 

—  1,976 

17-86 

Chatham  and  Dist. 

..    'ii 

1,731 

-1-    122 

43 

37,072 

-        48 

14-98 

Cork 

..    24 

921 

—     48 

48 

20.823 

—      949 

9-89 

Croydon 

„    18 

8,640 

—    141 

39 

63,473 

—     994 

11-6 

1  Darlington.. 

„    19 

229 

+    112 

39 

6,557 

+        63 

4-87 

Darwen 

„    25 

665 

+      86 

.30 

8,461 

+      220 

4-86 

Dover 

„     19 

464 

+        2 

29 

7,696 

—     662 

4-76 

Dublm 

„    26 

11,015 

+     1G3 

100,611 

—  8,813 

64-26 

East  Ham    . . 

„    26 

2,108 

■+      14 

80 

32.881 

—     880 

7-87 

Eieter 

Glasgow 

,.    26 

38.'431 

— l,'r'90 

897,470 

-  9,611 

98 

Hastings 

„    24 

1,7.6 

4-     ;,9 

19-8 

Hull 

„    26 

6,641 

4-  ag 

80 

e8",829 

+    '933 

18-6 

— i 

IlkestoD 

.,    2.') 

276 

-    12 

30 

3,3B6 

—    6a9 

Ipswioh 

„    86 

780 

-     3 

SO 

14,173 

-     221 

10-6 

Eilmamook.. 

„    26 

328 

-^    18 

23 

3,927 

—      173 

4-26 

Lancashire  United 

..    23 

2,782 

+     151 

48 

58,123 

—        18 

89 

Leeds 

„    26 

16.329 

-H    405 

30 

236.648 

+  7,423 

118-7 

Leicester    .. 

„    26 

6,248 

-1-      94 

43 

109,792 

+  3,3  0 

30 

Leith 

,.    26 

1,244 

+     61 

238 

16,564 

+      352 

8-734 

Liverpool    . . 

„    19 

24,208 

+    965 

41? 

502,813 

+  21,476 

119 

*3 

IL.C.O 

„    IC 

61,821 

-6,370 

1,106,667 

—70,466 

141-1 

—■5 

London  United     .. 

„    26 

11,412 

4-      13 

271,628 

-13,463 

Lowestoft    . . 

„    26 

363 

—        6 

'3 

693 

-        10 

b-'b 

,, 

Manchester 

..    26 

33,233 

■1-    772 

30 

606,276 

+  16,996 

105 

Newcastle   .. 

,.    26 

9,805 

+    278 

131,296 

—  2,229 

81-S 

,^ 

t  Newport    .. 

,.    17 

6H7 

+      60 

28 

19  913 

—      568 

7-36 

Oldham 

„    27 

4  125 

-      29 

31 

64,373 

+  8,S27 

as 

Pontypridd  .. 

„    26 

861 

+      25 

30 

11,906 

-69 

6-6 

Portsmouth . . 

16-76 

Preston 

„    33 

1,694 

-1-  "88 

30 

25, 181 

+  i',il9 

10 

Rotherham  . .        • . 

„    23 

1,814 

+    442 

29? 

22,185 

+  1,901 

18 

"g 

Salford 

,.    28 

9  644 

+    184 

301 

152,632 

+  8,312 

41 

Sheffield      .. 

„     27 

18.802 

-1-    86d 

206,362 

+  8,146 

40 

Southampton 

M    23 

2  274 

—      60 

29 

3e,267 

-     106 

11 

6onthend-on-8ea  ,. 

„    23 

1,282 

+    186 

30 

26,833 

4-  2,662 

7 

,, 

BoQlb  Shields 

„    26 

1,268 

+      97 

30 

19,436 

+      136 

10-36 

Tyneside      . . 

„    28 

1,119 

4-      84 

17 

8,632 

—     689 

11 

,, 

Wallasey     .. 

„    22 

1,994 

4-       10 

29? 

34.441 

—     466 

8-72 

Walthamstow 

„    26 

1,820 

+      a 

30 

2i,833 

—      884 

9 

,, 

West  Ham.. 

.,    17 

4  937 

—    375 

28» 

76.067 

—  2,98i> 

16-45 

i*a 

Wolverhampton   .. 

..    23 

2,100 

+    176 

SO 

80,647 

+      681 

18-76 

Cen.  London  Rly... 

„    26 

10,979 

■I-    f!i6 

17 

79,807 

+  2,037 

6-78 

•4 

City  4  8.  Lon.  Rly. 
Dnblin-Lncan  Rly, 

„    27 

6,162 

—    465 

17 

49,236 

—  3,776 

7-26 

,, 

„    25 

247 

■1-      11 

17 

2.681 

—      110 

1 

,, 

G.N.  and  City  Rly. 

„    26 

3,0£8 

—      45 

17 

S8,4C8 

-       96 

8-6 

,, 

L'pool  Overh'd  Rly. 

..    27 

8,136 

+    293 

28,216 

+  2,246 

6-8 

Llandudno-Col.Bay 

„    55 

885 

+      70 

47'-6 

16,438 

+      726 

6-6 

,, 

Lond.Eleo.Ry.  Oo, 

„     2li 

28,385 

+     466 

214,460 

+-  6,160 

31-86 

,, 

Mersey  Railway    . . 

„    26 

4  325 

+    443 

17 

36,661 

+  3,775 

4-6 

,, 

Metropolitan  Rly... 

..    27 

e4,421 

+     897 

17 

S86,8i7 

+  6,263 

36-76 

Mel.  District  Rly,.. 

„    26 

26.333 

-t  2,170 

2  7,448 

+  18.299 

36 

,, 

Anglo-Argentine   .. 

..    21 

108,240 

-f  9,21 2 

2,140.264 

+  90,112 

SAnokland   .. 

Sept.  27 

I84f8 

1  2  593 

eS  958 

+  10,6H6 

3V1 

Bombay  (B.B.T.)  .. 

Oct.    4 

6,336 

-V     100 

39 

119.722 

4-  6,806 

,, 

^Brisbane    . . 

Sept. 

22,700 

-H,660 

9 

181,094 

—  3,566 

a* 

Brit.  Colombia  Rly. 

a. 

Calcutta 

oct.'re 

8,'617 

+  "m 

,, 

+  13,278 

,, 

Cape  Bleotrlo  T.Ld. 

,, 

{KslgoorUe.W.A... 

Sept. 

8i251 

'9 

28,788 

ao''6 

,a 

S  Lisbon       ..        .. 

Madras 

Oot.'lS 

l,'6'92 

-t-    2P2 

81634 

+  8,600 

i4'-7 

'a 

SMontevldeo         ,. 
Perth  CW,  A.) 

Sept. 

27,711 

+  4,466 

ii 

317,818 

+  44,299 

Got.  2o 

4  006 

+    S91 

60,229 

+ 11,401 

2S 

'  Compared  with  the  oorreepondlng  period  of  1911. 
t  loolDdes  tiorBe,  steam  kDd  other  recelDta, 


t  One  week  only, 
S  One  mcoth, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENeUSH   ELECTBICITT   SUPPLY   AND  POWER   COMPANIES. 


BoDmomoath  A  Poole,  Ord.     ., 

Do.    44%Pret 

Do.    Second  6  %  Pre(. 

Do,    4i  %  Dob.  Stock  . . 
Brompton  ft  EonBln^ton,  Ord... 

Do.    7%  Cum.  Pret 

OentTKl  Electric  Snppl;,  4  %l 

Guar.  Deb.  I 

CharlDg  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Prel 

Do.     ''City     Undertaking"! 
H  %  Cnm.  Pret.  / 

Do.         Do.  4  %Dob 

Chelsea,  Ord 

Do.    4i  %  Deb 

City  o(  London,  Ord 

Do.    6  %  Cum.  Pret 

Do.    6%  Deb 

Do.    H  %  Second  Deb. 
Connty  of  LondoD,  Ord 

Do.    6%PreJ 

Do.    4i  %  Dob 

Do,    4i  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    4i%  First  Deb 

Hove 


Closing 
Quotations 
Oct.  29tli. 


7 

1 

4 

4 

e 

t.\ 

*i 

*i 

*i 

<i 

4 

4 

(i 

■It 

44 

M 

H 

PI 

« 

(') 

B 

5 

m 

44 

6 

4! 

li 

0 

:i 

u 

Nil 

Nil 

*^ 

<4 

li 

H 

5 

K 

44 

44 

V 

81 

10  —  lol 
98  —100 
•I  —    Ui 

BJ—     1) 

97  —100 


la*-  11 

US'— 139 
99  —109 
lit-  UJ 

100  — lOH 
100  -108 

.'«-     JH 
a—   8* 

84-87 
48-     6» 

*k-   H 

92  -  95 

7a-    72  xd 


Rise  '  Pronent 
+  or     Yield 
Fall       P.O. 


4  19  4 
6  14  8 
4  10    0 


6  17 
4  17 
4  14 
6  14 


Kensington  ft  Knighlsbrldge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  44  %  Deb.  .. 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  Firs!  Mort.  Deb,    . . 
Metropolitan         

Do.    4i  %  Com.  Pref 

Do.    44  %  First  Mort.  Dob. . . 

Do.    8}  %  Mort.  Deb 

BAldland  Electric  Corporation ) 

4i  %  First  Mon.  Deb.  J 

Nawoastle-onTyne  6  %  Pref.,  I 

Non-Cum.  J 

North  Metropolitan  Power  Bup-  > 

ply,  6  %  Mortgages  (Red.)  / 

NotUng   BUI,   6  %  NonCum.  I 

Pref./ 

Oxford  

Bt.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84  %  Dob 

Smltbfleld  Markets,  Ord, 
South  London,  Ord 

Do.    e  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do.    4i  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    4i  %  First  Mort.  Dnb. . . 
Westminster.  Ord, 

Do.    4i%  Cum.  Pret 


Closing 
Quotations 
Oct.  2i)th. 


74—  8 
BO  —  98 
78  —  89 

18-  2J 
4|-  61 
90  —  98 

!ia-  41 

4i-  4i 
99  —109 
60-88 

974-  891 
H-   4J 

98i  -1014  xil 
10  —  11 

e  —  u 


18-  1} 
3-84 
88  —101 

14-   11 

90  —  99 
-      i 

9|—    8i 


RiBe  Present 
+  or     Yield 
Fall       p.o, 


It 

4Z- 


8  19  7 

4  10  6 

6    2  7 
4  18 


6  n  fi 

4  17  7 

4  IG  7 

3  10  7 

eii  0 

4  19  0 


COLONUL  AND   FOBEieN   ELECTBICITT   SUPPLY   AND   POVEB. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.     6%  Prof 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Oen.  El.  Com. 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt .  and  P.  of  Cochabamba,  I 

6  %  Bonds  I 

Eleo,  Supply  Victoria,  6  %  Ist 

Mort.  Deb.  j 

Eleo.  Dot.  Ontario,  6   %    1st  { 

Mort.  Bonds  J 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

EaminlBtlquiaPower,6%  G.  Bs, 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds, 


E 

A 

n 

6 

84 

e 

R 

6 

100 

6 

R 

»100 

7 

T 

«100 

1 

7 
8 

7 

100 

6 

6 

100 

6 

6 

100 

6 

5 

$600 

6 

6 

10/. 

Nil 

1 

fi 

A 

(600 

6 

6 

6 

Nil 

100 

6 

6 

«100 

41 

$100 

7 

6 

?^?l 

6    4    4 

—  i 

6  13    4 

ti?i9Ss^ 

4  10    6 

—1 

6    6    9 

115  -119 

-1 

6  17    8 

118  —122 

6  14    9 

8-    1 

8    0    0 

94  —  97 

6    8    1 

99-94 

6    7    8 

83  —  86 

6  16    3 

9.^4-  974 

5    9    7 

iE,/- 

Nil 

8  14    6 

4  14     4 

14-    9 

102  —106 

4  15    8 

86  —  88 

6  13    8 

83  -  86xd 

—2 

4  13    0 

102  -105  xd 

—1 

6  IS    4 

9SJ-  96J 

6    4    9 

Monterey  Rly.  Light  ft  Power,  I 

6  %  1st  Mort.  Deb.  1 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  I 

6  %  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  NonCum.  Pref.     . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  4)  %  1 

1st  Mort.  Deo.  / 

Bhawinigan  Water,  Capital 

Do.    6%  Con.  1st  Mort.  Bonds 

Do.    4*%  Per.  Deb 

Toronto  Power,  4J  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  I 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt,,  I 
1st  Mort.  6%  Gold/ 


1           *l 

100    1    6 

6 

«100 

8 

91 

«600 

6 

5,. 

Btook 

in 

Do. 

6 

6    ! 

Do. 

6 

6    1 

1    100 

44 

44 

«100 

6 

5     ' 

«600 

6 

e   . 

Stock 
Do. 

n 

Jl 

100 

6 

6 

1 

Hid. 

I7?d. 

100 

6 

6 

fa-  86 

—2 

233-238 

-5 

89  —  49 

240  —260 

109  —114 

102  —104 

98  —100 

141  — liSxd 

-2 

lOli  —108 

-1 

102J— lOiJ 

-4 

964—  SSJxd 

93—  96 

il-    1 

103  —106 

4  16    9 
4  10    0 


— 1       4  12    9 
—  4462 


TELEeBAPH  AND  TELEPHONE  COMPANIES. 


AmaEon  Telegraph 

Do.    6%  Deb.  Red 

American  Telep.  ft  Teleg.,  Cap. 

Do.     Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Prel 

Do.    Def 

Anglo  -  Portuguese    Tel.,  6  % ' 
Mort.  Deb.  j 

OhiU  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  4)  %l 
Reg.  Dob.  j 
Eastern  Telegraph,  Ord.  Stock 

Do.    8i  %  Prel.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

East  and  6.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub. ) 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


1      10 

4 

stock 

6 

6 

»100 

H 

H+ 

$1000 

4 

4 

Stock 

R 

8 

Do. 

B 

6 

Do. 

80/- 

100 

6 

6 

6 

7 

8 

Btook 

4 

4 

10 

6 

10 

10 

in 

6 

4 

4t 

6 

10 

10 

10 

6 

4 

100 

44 

44 

Stock 

7 

7t 

Do. 

B4 

B4 

Do. 

4 

4 

10 

7 

7+ 

Stock 

4 

4 

96 

4 

4 

10 

e 

fit 

10 

6 

6 

10 

IH 

IR 

26 

13 

»100 

6 

fit 

6100 
1 
1 

4 
90 
17 

4 

n-  H 

96  —  98 
14SJ-147J 

93i-  95i 

67  —  69  xd 
1104— llHxd 

258-  265 
102—104 

n-  n 

81  —  83 

ri04 
174 
8J—    4 

6?-    7i 

7i-  n 

98  —100 
129  —132  xd 
77  —  79  xd 
994—1014 
12S—  ISJxd 


103-  11} 
12|—  ISJ 
28  —  29 
574-  694 
86  —  89 
69  —  73 
6-  5i 
4i-    4§ 


6  16    0 

4  16    9 

4     8  11 

4  11!    a 

6  14     8 

6  14    3 

5     0    0 

6  18    0 

6     9    0 

4  10    0 

6     6     1 

4     8    1 

3  18  10 

6    6     8 

8  19    3 

3  19    8 

5     7     7 

4  10     7 

6     4    2 

6     9    3 

6  13    4 

5    9    7 

3  18    a 

3  14    0 

Monte  Video  Telephone,  Ord. . , 

Do.    6  %  Pref 

National  Telephone  Def. 

New  York  Telep.,  44%  Gen.  Ends 

Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  > 
Guar.  Debs,  j 

Renter's       

Submarine  Cables  'Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red./ 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to  1,6001 

guar,  by  Braz.  Sub.  Tel.  J 

West  India  ana  Panama  Teleg, 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref,       .. 

Do.    6%  Debs 

Western  Telegraph,  Ltd, 

Do.    4%  Deb 

Western  Union  44  %Fdg.  Bonds 


Cert. 
Stock 


1  -  li 

-A 

n-   J3 

-^4 

100  —101 

m-  m 

-A 

lA-   lA 

98  —100 

10|-  llgxd 

126  —129  xd 

995-1014 

7.'^^   hi 

5|-   6: 

m-  11 

96  —  99 

3}-    8i 
111-  III 

+  i 

9i-  lOi 

101  —103 

ISJ-  13i 

-i 

S64-  984 

98J-1014  xd 

—  A    6  13    0 


-A    4     8    2 


•  Unless  otherwise  staled,  all  shares  are  folly  paid.  a  Paid  in  deferred  interest  warrants.  t  Interim  Dividend.  J  Ss.  in  Funded  Dividend  Certs 


Oon*<am«>«a    on 


»:^4:    pa^e* 
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SHARE    LIST    OF    ELECTRICAL    COMFANIES.-(£i>«<i«««<2.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


Bstb  Trams,  Prel,  Ord,  .. 

Do.    6%Pref 

Do.    4^  %  Deb 

Brit.  Eleo.  Trao., 

Do.        Do. 


Do. 
Do. 
Do. 


Do. 


,6%Pre{.     .. 
Deferred 
6%Cum.Pr'{, 
7%  Non-Cum.  Pr'f. 
6%Perp.  Deb.      .. 
1)0.  4J  %  and  Deb. 

Oentral  London  Railway,  Ord. 

Do,    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord, 
6%Pref.,  1891    .. 
Do.         1896    .. 
Do.         1901    .. 
Do.        Do.         1908    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 

London  Eleo.  Railw'ys,  4  %  Deb. 

London  United  Trams, 6%  Pref. 

Do,    4%  Deb 


Dividends 
tor 

191). 

1912 

Nil 

Nil 

R 

B 

a 

44 

'e 

6 

R 

6 

**i 

^ 

B 

at 

4 

4 

s 

4 

4 

IB 

Ul 

fi 

l> 

fi 

6 

fi 

i> 

6 

6 

4 

4 

fi 

K 

Nil 

Nil 

ti 

(it 

** 

M 

'■a, 

4 

4 

6 

B 

4 

4 

Nil 

4 

4 

Closing 

Qnntatipne 
Oct.  29th. 


J-    k 


-i 


4  14  2 

2  11  ID 
8  18  S 

3  4  0 

4  11  9 
4  13  6 
4  13  6 
4  14  4 


NAMB. 


MetropoUtao  Railway  Oonsol. . . 

Do.    Surplus  LandB    . . 

Do      8i  %Deb 

Do.    8i  %  Prel 

Do.    84  %Con.  Pre! 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4t  %  First  Prel 

Do.    8i%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Del 

Do.    6%  Prel 

Do.    4i%Deb 

Do.    B%Deb 

Potteries,  Ord 

Do.    B%Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    4i  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do,    4i%Deb 


Closing 
Quotations 
Oct.  2ath. 


3?i-  3S| 


81-90 
1^^ 


it^  ef 

79  —  83 


-A 
-A 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo- Arg.  Trams,  1st  Prel,     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do,    4i%D6b 

Do.    6%  Deb 

Auckland  Trams,  B  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do.    4i%Deb 

Do.    6%  and  Deb 

Brisbane  Trams  iDvt.,  Ord.     .. 

Do.     6%  Pref 

Do.     4i%Deb 

B.  Colombia  Eleo.  Rly.,  Def.    .. 

Do.     Pref.  Ord 

Do.    6%  Pref 

Do.    4*  %  1st  Mort.  Deb. 

Do.     4J  %  Vancouver  Deb.    . . 

Do.    4J  %  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  B  %  Deb. 
Havana  Elec.  Rly.,  S  %  Bonds 
Ealgoorlie  Elec.  Trams  .. 

Do.    B%ADeb 

Do,    6%BDeb 


e 

l\ 

f.4 

5 

E*l 

100 

4 

4 

100 

*h 

44 

100 

B 

B 

100 

B 

B 

10' 

fi 

ft 

100 

*>l 

44 

100 

B 

B 

6 

K 

B 

B 

B 

IOC 

44 

44 

100 

K 

100 

fi 

fi 

100 

B 

6 

40 
100 

Jt 

tJ 

100 

^ 

H 

B 

7 

i>t 

6 

b 

fi 

100 

1 

2I 

44 

6 

B 

6t 

100 

6 

B 

100 

B 

6 

$1000 

1 

B 
Nil 

6 

100 

B 

B 

100 

6 

3 

H-  6 J 

m-  Bt's 

914—  93* 
99  -101' 
99  —101 
103i-1064 
llj—  12 
98  -1(W 
98  —100 

7i-    73 

5-     5| 

1004 -ias4 

142  -147 

ii5i-iinj 

104} -1074 

98  -ini  XI 
103  -105 
101  —103 

6  —    64  xd 
4H-    6A 

99  — loa 

tJ-  }l 

64-  6| 
99  —102 


86  —  91 
35  —  43 


B    7    4 

6    8    6 

-IJ 

4    5    7 

4    9    1 

4  19    0 

4  14    9 

BOO 

4  10    0 

5    0     0 

5    3    3 

4  13    0 

4    7    0 

6    8  10 

+  h 

5    0    6 

4  13    0 

4    9    1 

4    5    9 

4    2    6 

S    7    8 

4  16    5 

4    8    8 

4    6  11 

4  18    0 

B    1    0 

4  17    1 

NU 

B  10    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%Det 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord,     . . 

Do.     6%  Pref 

Do.     6%l8tDeb 

Perth  (W.A.)  Eleo.  Tr.,  Ord,    . . 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  Ist  Deb 

Rio  de  Janeiro  Trams 

Do.    Ist  Mort.  6  %  Bonds     .. 

Do.     B  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6%  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  B  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb, 


1 
1 
1 

Nil 
6 

fi 

:: 

1 

6 

« 

100 

B 

B 

100 

.■i 

fi 

100 

B 

6 

tiooo 

5 

6 

tioo 

7 

7t 

B 

6 

100 

« 

K 

6 

10 

Kit 

5 

« 

fi 

100 

B 

B 

1 

6 

Bt 

100 

B 

B 

6 

fi 

fi 

100 

44 

44 

«100 

bt 

B 

B 

100 

B 

B 

8100 

10 

lot 

$500 

B 

B 

100 

B 

B 

100 

B 

6 

B 

7 

6 

fi 

100 

fi 

6 

100 

*i 

44 

4-     1 

+  * 

8S-   1 

lA-   lA 

1-   li 

93-97 

100— loa 

91  —  94     . 

-1 

1004—1024 

118  — lUxd 

+  1 

92J-  91* 

-24 

96J-  9^4 

—2 

7^,-    7A 

5—64 

99  —101 

-li 

U-    H 

99  —102 

Bi-    6i 

145  —155 

-10 

nx)4— 1024 

954—  974 

355  —266 

-10 

102  —104 

.. 

82  —  85 

.. 

96—38 

.?^b1 

101  —104 

101  -103 

MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  Wilooz 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.l.  A  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Prel.    . . 

Do.     Deb 

Do.    6  %  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.     Pref.  

Brush,  7%  Pref 

Do,    6  %  Prior  Lien  Deb.     . . 

Do.    44%  Deb 

Do.    44  %  Second  Deb, 
CaUender's  Cable 

Do.    Fref 

Do.    Leb 

Castner-Ssllner 

Do.    Deb 


1 

fi 

« 

ft 

28 

14+ 

fi 

« 

Nil 

Nil 

100 

B 

fi 

100 

B 

5 

B 

10 

Ht 

B 

fi 

K 

100 

44 

tl 

100 

4* 

8 

Ni: 

Nil 

100 

4 

4 

100 

1 

6 

6 

1 

a 

Nil 

Nil 

100 

B 

5 

100 
100 

n 

t 

6 

15 

5 

B 

B 

100 

44 

44 

1 

20 

15t 

100 

44 

44 

4-     i 

3  —  3J  xd 
Ir'i—  lrk="' 

92  —  95 

86  —  69 

74—    8 

61-    61 

102  — lOJ 


109  —103 
2/-  SI- 
4/6  — 6/- 
0-      1 

75  —  80 
n  —  b-i 
35  —  40 
lOJ—  11 
4-  6i 
994-1014 

3}i-  m 

105  —108 


8    0    0 

7    7    8 

-fn 

4    6    2 

3  16  10 

+  A 

-1 

6    6    2 

5  12     4 

6     5     0 

4  11     1 

4     6     7 

4  13     9 

Nil 

6    7    0 

+  1 

6  16    6 

Nil 

NU 

Nil 

6    6    0 

8  13    2 

11    5    0 

6  16    4 

4  17    7 

4    8    8 

5    4     9 

4    3    4 

Crompton&Oo 

Do.    Deb 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    . . 

Do.     Pref 

Greenwood  &  Batley,  Pref. 

Do.     Deb 

General  Electrio,  Fref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.     Prel 

Do.     Deb 

India-Rubber,  G.  &  T,     . . 

Do.     Prel 

Telegraph  Construction.. 

Do.    Deb 

WUlans  &  Robinson 

Do.    Prel. 

Do,    Deb 


tA 


4-   1 

B6  —  66 

A-     H 

fa-  ii^i 

+  tV 

97  -lOU 

i-     4 

li-  a 

65  —  69 

72  —  75 

1-     1 
1|—    2 

7-    8 

92  —  94 

10—  11 

90  -  95 

12  —  12| 

-i 

iU-  6A 

->. 

02  -104 

104-  )U 

-4 

9*-  104 

34  —  36 

98  -100 

t=.* 

68-60 

—  A    4    9    0 


«  Unless  olfaerwise  BlaMd.  kU  eharee  are  folly  pMd.     t  Interim  dlTidend. 


Bank  rate  of  Discount  5  Dor  cent.,  October  17th,  1912. 
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TRADE    STATISTICS    OF    SWEDEN. 


The  followinK  fipures  show  the  imports  of  electrical  and  similar 
Koodn  into  Swrdtn  during  the  jear  lUlO,  and  are  token  frcm  the 
official  statistics  which  have  recently  been  issued  ;  the  (inures  for 
190'J  are  piveii  for  purposes  of  comparison,  and  notes  of  any 
increases  or  decreases  have  been  added. 


Klectric  meters. — 

From  (iermany     

„      Great  Britain 
„      Other  countries 

Total 

Elfvlriv  i nen  iiiU'sentt  Itniips. — 
From  Germany 

Great  Britain 
,,      Switzerland 
„      Austria-Hunffary  ... 

„      Holland       

,,      Other  countries 

Total 
DynamiiK  mid  purta  t/iereo/.-- 

From  Germany     

„      Great  Britain 
,,      Switzerland 
,.      Franco 

„      Austria        

„      Other  countries 

Total 


190», 

Krojior. 

•102,0(10 
30,000 
3,000 

436,000 
402,000 


12,000 


293,000 


Electric  motors  and  parts  thereof. — 

From  Germany     378,000 

„      Great  Britain         ...  19,000 

„      Switzerland  ...         127,000 

„      United  States         ...  l.-),000 

„      Other  countries      ...  14,000 


Total 

Trunsforniers  and  parts  thereof.- 

From  Germany     

„      Great  Britain 
,,      Switzerland 
„      Austria 
„      Other  countries 

Total 
'J'elr/)/ione  apparatus. — 

From  Germany     

„      Great  Britain 
„      Other  countries 

Total 

lelegraph  apparatus. — 
From  Denmark 

„      Germany     

Great  Britain 


23.S.000 
1,000 


lir>,COO 
3,000 


12,000 
1,000 
1,000 

14,000 


5,000 
1,000 
1,000 


Total 


iiotors. — 


From  Germany     

„  Great  Britain 
„  United  States 
,,      Other  countries 

Total 
J'etroleum  atuf  ben:ine  motors 

From  Germany 

„      Denmark     

,,      Great  Britain 
,.      France 
.,       United  States 
Other  countries 

Total 
■I\i,-hi,ics.~ 
From  Norway 
,,      Germany 
,,      Great  Britain 

Total 
Accu  III  tilators. — ■ 
From  Germany 
„      Great  Britain 
„      Other  countries 


111,000 
3,000 


477,000 
7,000 
2,000 


11)10. 


042,000 
1,000 
7,000 
29,000 
7,000 
9,000 


184,000 
4,000 
81,000 
12,000 

7,000 


235.000 

2,000 

22,000 

1,000 

260,000 


t;,ooo 

1,000 
2,000 


3,000 
2,000 
2,000 

7,000 

28.000 

33,000 

8,000 

2,000 

71,000 


56,000 
50,000 
17,000 
17,000 
162,000 
28,000 


Increase  or 

decrease. 

Kroner. 


«1 1,000  +    209,000 

71,000  +      41,000 

2,000         —        1,000 


1,000 
7,000 
29,000 
7,0CO 
3,000 


414,000         695,000         +   281,000 


52.000 
3,000 
46,000 
12.000 
16,000 
10,000 

.^,000 


r.3,000         516,000         —     37,000 


—  3,000 
+  1,000 
+  22,000 

—  115.000 

—  2,000 

—  97,000 


—  6.000 
+        1,000 

—  5,000 


—       2.000 

+        1,000 
+       1.0(0 


—  74,000 
+  10,000 

—  33,000 

—  1,000 


98,000 


203,000    330,000    +  127,000 


17,000 
1,000 
3,000 


—  94,000 

—  2.000 
+       3,000 


+     20,000 

—  1,000 

—  1,000 


From  Germany 
,,      Great  Britain 

,,      Switzerland 
,,      Other  countries 

Total 
Eleriitom. — 
From  Germany 
,.      Holland       ... 
„      Great  Britain 
„      Other  countries 

Total 


From  Germany 
,,      Great  Britain 
„      United  States 
„      Other  countries 

Total 


1809. 

Kronor. 

689,000 
10,000 
42,000 
1.5,000 


1910. 

Kroner. 

689,000 
19,000 
69,000 
16,000 


226,000         239,009 


Copper  wire,  twisted,  and  cable  not  inmilated. — 
From  Germany      117,000         137,000 


Copper  aire  corered  with  textilen. — 

From  Germany     6.000 

1,000 


Other  countries 
Total 


7,000 
1,000 


7,000 


Copper  wire  corered  with  rubber. — 

From  Germany     5,000  2,000 

,,      Other  countries     ...  1,000 

Total 


Electric  rabies  corered  with  lead. — 
From  Germany 
„      Holland       ... 
„      Great  Britain 
„      Other  countries 

Total 

Copper  wire  otherwise  in.iulated.- 

From  Germany     

„      Great  Britain 
,,      Other  countries 

Total 

Other  electric  cable. — 

From  Germany     

„      Great  Britain 
Other  countries 


268,000         309,000 


Total 
Steam  turbines. — 
From  Germany 
„      Great  Britain 
,,      Switzerland 
„      Other  countries 

Total 

iSteaiii  boilers. — 

From  Germany 
,,      Great  Britain 
.,      Other  countries 


231,000         337,000 


114,000 
18,000 
29,000 


IncrcftBe  or 

decrease. 

Kronor. 


756,000         793,000         +     37,000 


81,000 

99,000 

4,000 

14,000 

44,000 

5,000 
2,000 

+ 

37,000 

99,000 

1,000 

12,000 

198,000 

51,000 

- 

117,000 

134,000 
56,000 
10,000 
25,0C0 

38,000 
85,000 
91,000 
26,000 

+ 
+ 

96,000 
29,000 

81.000 

+      20,0oi.l 


+       1,000 
8,C00         +       1,000 


3,068,000   3,424,000    +  356,000 


252,000 
15,000 
1,000 


226,000 

326,000 

+    100,000 

3,000 

10,000 

+        7,000 

2,000 

1,000 

—       1,000 

106,000 


393,000    161,000    —  232,000 


115,000 
76,000 
19,000 

209,000 
=  Is.  lid. 


36,000 

230.000 

7,000 

73,000    +   64,000 


486,000    504,000    +  18,000 


Wire  lamp  Patents  in  Germany. — It  wil).  perhaps, 

be  remembertd  that  a  year  or  two  ago  the  three  largrest  makers  of 
wire  lamps  in  Germany  (Siemens  i:  Hal.-ke  Co.,  the  A.E  G.  and  the 
Auer  Gaegluhlicht-Gesellschaft)  entered  into  a  community  of 
interests  in  regard  to  patents  for  the  construction  of  drawn-wire 
lamps,  in  the  sense  of  an  interchange  of  patents  and  processes.  It 
is  now  reported  that  the  Bergmann  Electricity  Works  Co.,  which 
is  engaged  on  a  new  process,  is  in  negotiation  with  the  three  firms 
in  question  with  a  view  to  being  included  in  the  community  so  as 
also  to  be  able  to  produce  drawn-wire  lamps,  without  the  risk  of 
patent  proceedings. 


720 


THE    ELECTRICAL    REVIEW.   [Voi.71.  No.  1,823,  novembek  1, 1912. 


RECENT  DEVELOPMENTS  IN  WIRELESS 

TELEGRAPHY:  WITH   SPECIAL  REFERENCE 

TO    SHIP   INSTALLATIONS. 


({'iDirluiled  from  /ii) i/e  6S0.) 


Receiving  and  Transmitting  Cibcuits. 

Simrce  of  Primary  Emrgy. — Accordingr  to  the  class  of  station 
concerned,  from  I  to  10  K\v.  of  enerery  must  be  provided  in  the 
primary  circuit  of  a  ship  installation  (see  above).  Stations  requir- 
ingf  from  250-500  watts  input  may  conveniently  be  operated  from 
the  ship's  supply  network  (24-220  volts)  by  the  use  of  a  resonance 
inductor  and  a  high-speed  trembler  contact  feeding-  the  closed 
oscillation  circuit  of  the  spark  sender.  The  sending  key  controls 
the  primary  current,  and  a  variable  resistance  provides  for  the 
control  of  the  inductor  train  and  the  wave  "  tone."  In  large 
stations  a  D.c.  shunt  motor,  capable  of  wide  speed  variation,  is 
driven  from  the  ship  mains  and  direct  coupled  to  a  suitable 
alternator.  Whenever  traffic  is  brisk  the  converter  set  should  be 
kept  running  continuously,  and,  in  any  case,  it  is  best  located  in  a 
weatherproof  chamber  outside  the  main  operating  room. 

Sftidrr. — The  frequency  of  the  oscillating  current  in  the  aerial 
i")  about  1,000.000  cycles  per  second,  and,  as  energy  cannot  be 
delivered  at  such  a  frequency  from  a  dynamo-electric  generator,  a 
method  of  working  is  employed  which  is  admirably  exemplified  by 
the  high-frequency  "natural"  vibrations  persisting  in  a  bell  gong 
after  the  latter  has  received  one  of  a  series  of  low-frequency  blows 
from  a  vibrating  hammer.  Alternating  current  from  a  200-volt 
1,000-cycle  machine,  say,  is  transformed  to  from  8,000  to  20,000 
volts,  which  pressure  is  supplied  to  a  condenser  in  the  ''exciting  " 
circuit.  Once  per  cycle  of  the  charging  current  the  condenser  dis- 
charges across  a  spark  gap  and  the  energy  then  oscillating  in  the 
primary  circuit  is  rapidly  transferred  by  "coupled  "  inductance  coils 
to  the  aerial  circuit.  This  transference  corresponds  to  the  '"  hammer- 
blow  "  in  the  above  analogy,  and  the  aerial  energy  now  oscillates 
at  the  natural  frequency  of  the  aerial  for  some  time  after  the 
primary  oscillation  has  ceased  ;  during  this  period  the  secondary 
oscillation  is  undamped  by  any  reaction  from  the  primary. 

Brreiirr. — It  is  unnecessary  to  dilate  upon  the  principles  of 
reception.  With  uniform  radiation  in  every  direction  from  the 
sending  station  (and  directive  transmission  is  yet  in  embryo)  the 
energy  in  the  receiving  aerial  may  be  less  than  I/IO'  that  radiated 
from  the  sending  station,  and  in  shipwork  the  inevitable  limitation 
of  the  aerial  dimensions  makes  the  conditions  yet  more  arduous,  so 


that  the  best  possible  tuning  circuit  and  detector  should  alone  be 
employed.  The  conditions  of  ordinary  marine  working  make  sim- 
plicity and  strength  imperative,  so  that  a  compromise  is  necessary. 
Fig.  16  illustrates  a  very  useful  and  simple  form  of  receiving 
circuit,  which  has  been  greatly  adopted  in  the  German  mercantile 
marine. 

The  old  slow-spark  system  of  working  used  a  "  coherer  "  detector 
(depending  for  its  operation  on  a  breakdown  voltage  between  its 
terminals),  controlling  a  Morse  printer  through  a  relay  circuit. 
Now,  however,  "  quantitative  '  or  "  current  "  detectors  are  almost 
exclusively  employed.  The  Schlomilch  electrolytic  detector  has  been, 
and  is  still,  widely  used,  but  detectors  of  the  "contact"  class* 
will  probably  be  chiefly  used  for  marine  work  in  future.  These 
detectors  are  extraordinarily  sensitive,  but  they  are  not  suitable  for 
working  a  Morse  printer,  and  it  becomes  necessary  to  receive 
messages  by  aid  of  a  telephone,  which  must  therefore  be  kept  to  the 
operator's  ear  during  the  whole  of  his  working  shift.  This  is 
obviously  a  great  objection  on  cargo  steamers  or  other  vessels  to 
which  few  messages  are  likel.y  to  be  addressed,  and  it  seems  probable 
that  various  call-relays,  suitable  for  use  in  conjunction  with  contact- 
detectors,  will  soon  be  perfected.  The  Telefunken  call  apparatus 
comprises  a  sensitive  galvanometer  connected  in  place  of  the  tele- 
phone receiver,  and  ringing  a  call  bell  by  a  relay  circuit  if  any 
predetermined  wave  length  acts  on  the  aerial  for  10  seMnds.  The 
latter  condition  guards  against  false  alarms  due  to  "  atmospherics," 

*  These  are  composed  of  various  "  couples "  of  different  metals, 
or  of  various  metals  (one  at  a  time)  in  contact  with  various 
crystalline  minerals.  The  action  of  the  detectors  appears  to  be 
partly  thermo-electric  and  partly  rectifying.  See  also  Elec- 
trical Review,  Vol.  LXVIII,  pages  11  and  72. 


and  a  cardan  suspension  prevents  false  alarms  due  to  ship  move- 
ments, but  no  device  yet  devised  will  discriminate  between  those 
signals  at  a  given  wave  length  which  are,  and  are  not,  intended  for 
the  vessel  :  so  that,  in  such  frequented  waters  as  the  Channel,  the  . 
satisfactory  use  of  such  a  call  apparatus  would  be  impossible.  A 
more  practical  solution  of  the  problem  seems  to  be  the  arrangement 
of  definite  hours  of  continuous  attendance  on  all  vessels  unable  to 
support  a  day  and  night  service  for  the  reception  of  signals. 

Complete  I/ixtallution. — The  leading  particulars  of  the  standard 
radio-equipment  designed  by  the  Telefunken  Co.  for  use  on  large 
mercantile  vessels  are  as  follows : — Primary  input,  3-4  KW.  ; 
guaranteed  antenna  radiation,  I'o  KW.  Guaranteed  range  of  trans- 
mission, with  average  ship  aerial,  650  km.  by  day,  and  1,200  km. 
by  night.  Space  occupied  by  equipment  2X2X2  metres  ; 
weight  of  transformers,  600  kg.  ;  weight  of  remainder  of  equip- 
ment 300  kg.  Generator  frequency  (variable  over  a  wide  range,  to 
permit  tone  adjustment),  500  cycles  per  second  normal ;  H  T. 
delivery  from  transformers,  8,000  volts  ;  transmitting  wave  length, 
300-900  m.'  :  receiving  wave  length,  200-2,500  m.  normally,  4,000 
or  0,000  m.  arranged  for  if  desired. t  The  energy  radiated  is  regu- 
lated by  using  one  or  more  of  the  eight  spark-gaps  provided,  and  a  hot- 
wire ammeter  is  installed  to  check  the  working  of  the  installation 
before  commencing  message  work. 

Auxiliary  emergency  stations  and  aerials  (see  fig.  11)  should  be 
installed  on  every  vessel  so  as  to  make  the  radio-telegraphic  com- 
munication of  the  latter,  at  least  for  a  little  while,  independent  of 
any  power  supply  from  rotating  machinery.  As  noted  above,  an 
accumulator  battery  and  high-speed  trembler  contact  form  the 
essential  features  of  such  a  station  which,  with  an  input  of  500 
watts,  and  using  a  small  auxiliary  aerial  will  transmit  200  km.  by 
day  and  400  km.  by  night.  It  is  desirable  that  the  auxiliary  should 
be  entirely  independent  of  the  main  equipment. 

General  Working  Conditions  ;  Legislation  ;  Interchange 
OF  Messages. 

The  extensive  adoption  of  radio-telegraphy  in  the  German 
mercantile  marine  began  considerably  laterj  than  in  the  British 
and  American  fleets,  mainly  for  the  reason  that,  up  to  1907,  German 
vessels  had  very  restricted  facilities  for  intercommunication  with 
coastal  stations.  Prior  to  the  Berlin  Congress,  Marconi  land  and 
ship  stations  refused  to  communicate  with  stations  equipped 
with  "foreign"  systems,*?  The  folly,  if  not  the  actual  danger,  of 
such  a  monopolistic  policy,  was  formally  recognised,  and  provisions 
made  for  compulsory  intercommunication  between  stations  working 
on  oil  system?,  by  the  International  Conference  of  1907,  when  all 
the  important  States,  excluding  Italy  and  the  US,A.||  agreed  that 
(I)  A  suflScient  number  of  "public"  coast  stations  should  be 
erected  in  their  respective  territories  to  meet  the  needs  of  shipping, 
and  that,  irrespective  of  the  nationality  of  the  ships  and  land 
stations  and  of  the  radio-system  employed,  inter-communication  be 
compulsory,  when  possible,  (2)  AU  except  England,  U.S. A,  and 
Italy,  agreed  that  such  inter-communication  should  also  be  com- 
pulsory upon  ships. 

The  recently-constituted  Betriebsgesell  fur  drahtlose  Telegraphic 
should  do  much  to  combine  the  interests  of  various  radio-systems  in 
Germany,  and  it  further  proposes  to  undertake  the  important  duty 
of  supplying  telegraphists  to  passenger  steamers,  and  then  accepting 
entire  responsibility  for  technical  efficiency  and  the  fulfilment  of 
official  regulations.  On  cargo  steamers,  no  snch  special  staff  can  be 
afforded,  but  the  great  simplifications  and  improvements  in  the 
design  of  working  parts  during  the  last  few  years  make  satisfactory 
operation  by  any  person  who  has  received  a  short  period  of  training 
quite  possible. 

Courses  of  instruction  in  radio-telegraphy  have  been  arranged  in 
the  Hamburg,  Bremen  and  Elsfleth  Schools  of  Navigation,  and 
during  the  last  18  months,  42  ships'  officers  have  passed  the  official 
examination  in  this  subj-ct.  A  special  department  has  lately  been 
inaugurated  at  the  Ei-ole  Superieure  d'Electricite  for  practical  and 
theoretical   instruction   and   research   in  wireless  telegraphy  and 

*  Raised  to  1,600  m.  by  the  use  of  auxiliary  inductance  ;  usually 
mercantile  vessels  work  only  on  the  international  wave  lengths  for 
this  class,  viz.,  300,  450  or  600  m. 

t  It  is  common  for  a  ship  to  send  to  a  land  station  at  600  m.  wave 
length  and  to  receive  at  2.000  m.  from  the  latter. 

t  Two  years  ago,  58  ships  were  equipped  :  now  more  than  160  are 
fitted. 

§  The  large  Hamburg-American  and  Norddentscher  Lloyd  lines 
could  not  afford  to  neglect  the  use  of  radiography,  and  therefore 
respectively  contracted  to  use  none  bnt  the  Marconi  system  till  1914 
and  1917. 

!i  Italy  recognised  the  desirability  of  the  regulations  proposed,  but 
was  herself  bound  by  contracts  with  the  Marconi  Co.  ;  the  U.S. A, 
waa  something  of  a  turncoat  in  the  matter.  The  result  ut  her 
(enforced)  abstention  from  the  international  agreement  has  been 
that  Italy  has  lost  the  bulk  of  the  wireless  traffic  which  should 
have  fallen  to  her  coast  stations,  to  the  French  Mediterranean 
stations  and  the  powerful  Austrian  station  on  the  Adriatic.  The 
U.S.A.  stations  are  not  bound  to  accept  all  messages,  but  the  State 
stations  do  so,  so  far  as  their  other  obligations  permit.  The  large 
number  of  private  stations  which  have  been  erected  to  work  various 
systems  makes  the  position  of  the  Marconi  Co.,  as  regards  monopoly, 
weak.  The  American  law  of  July  Ist,  1911,  stipulating  that  all 
vessels,  of  whatever  nationality,  coming  under  specified  classes  and 
sailing  to  and  from  American  ports,  shall  be  equipped  with  radio- 
telegraph apparatus  and  shall  exchange  wireless  mcs-iages  with  any 
other  ship — not  only  enforces  a  rapid  development  of  wireless  tele- 
graphy in  the  American  mercantile  marine,  but  also  deals  a  severe 
indirect  blow  at  the  Marconi  monopoly. 
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telephony,*  and  it  is  to  be  hoped  that,  in  a  matter  of  ni(^h  import- 
ance, other  nuthoritiea  will  take  eteps  to  provide  further  training 
faoilities.t 
\VlUl!I.I>S      'I'KI.EOUAl'llY     AND     N.VVKIATIDN     ANIJ      CoAaTUUAHI) 

Duties. 
Radio-teleifraph.v  has  already  firmly  establichtd  itBelf  as  an  aid 
to  navi(,'ation.  lu  addition  to  the  Eiffel  Tower  sienals.t  there 
are  now  despatched  mean-European  time  signals  from  the  Noid- 
deiuh  station  (at  I  a.m.  and  1  p.m.),  under  the  control  of  the 
Wilhelmshaven  Observatory.     The  code  arranged  is  very  similar  to 


that  adopted  by  the  Eiffel  Tower,  and  eomprites  a  train  of  warninff 
sijjnals  followed  by  a  tet  of  time  f-ignals,  the  last  of  which  ends  at 
1  o'clock  precisely.  Weather  and  storm  reports,  avtrojiiiit;  about 
'2ri  words  in  lenfrth,  conclude  this  invaluable  service.  The  cost  of 
the  necessary  installation  is  do  greater  than  that  of  a  medium 
quality  chronometer,  and  is  particularly  justified  in  the  rase  of 
small  vessels  plyinjr  in  the  areas  served  by  the  land  stations. § 

The  commercial  value  of  maintaininsr  continuous  (or  nightly) 
communication  between  land  stations  and  fhips  bound  on  long 
voyages  can  hardly  be  over-estimated,  and  it  is  intercstirg  to  note 
that  wireless  telegraphy  has  already  proved  of  great  value  in  pre- 
venting port  contsgion  from  infected  ships,  and  in  generally 
expediting  the  work  of  port  sanitary  officers. 

The  use  of  radio-telegraphy  as  a  supplement  tB,  or  even  as  a 
substitute  for,  lighthouses,  is  cow  widely  recognised,  and  most  of 
the  important  lighthouses  are  now  provided  with  wireless  appa- 
ratus. In  fog  and  storm,  the  light-beam  is  more  or  less  invisible, 
but  wireless  warnings  can  still  be  emitted,  and  it  is  possible  for  a 
ship  to  take  its  bearings  accurately  by  receiving  signals  fr(im  two 
coast  stations,  the  exact  position  of  which  is  chatted.  The  prin- 
ciple of  a  system  which  has  been  evolved  in  Germany,  is  illustrated 
in  fig.  17.  A  number  of  coast  stations  are  each  provided  with  Hi 
or  Hi;  aerials,  directed  townrds  the  points  of  the  cempass.  At  each 
station,  the  sender  is  aute  matieally  connected  in  sequence  with 
each  aerial,  and  thus  emits  a  continuous  train  of  signals  according 

*  The  maximum  number  of  pupils  is  at  present  limited  to  20, 
who  are  very  carefully  FeJecttd  by  merit.  In  additiento  a  ce  m- 
prehensive  scheme  of  practical  work,  lectures  are  delivered  on 
theoretical  and  practical  radio-telegiaphy,  en  intematioral  and 
local  regulations,  on  electrical  units  and  electrical  and  mechanical 
testing  (as  applied  to  radio-telegraphy),  and  on  meteorology  ar.d 
electrical  discharge's  in  gases.  A  number  of  the  studentships  are 
reserved  for  military  and  naval  officers  at  a  fee  of.  £21  ;  the 
ordinary  fee  for  the  course  is  £30,  or  £12  for  permission  to  attend 
all  the  lectures.  The  training  is  spread  over  a  period  of  three 
months. 

t  While  facilities  are  so  limited  and  fo  costly,  these  special 
courses  can  never  be  attended  by  the  rank  and  file  of  wireless 
operators,  and  the  latter  have  to  acquiie  their  knowledge  of  the 
special  conditions  of  wireless  work  by  devious  and  mere  or  less 
unsatisfactory  means.  Even  a  carefully-planned  course  of  con- 
tinuous instruction  in  radio-telegraphy  must  occupy  three  or  four 
months,  and  an  operator  can  hardly  be  allowed  to  take  charge  of  a 
station  till  he  can  receive  and  transmit  78-80  letters  per  minute. 

I  See  also  Electrical  Review,  "  Wireless  in  Horology." 

^  Large  ships,  already  equipped  with  powerful  wireless  equip- 
ments can  take  advantage  of  the  above  service  as  a  matter  of 
course.  The  value  of  the  time,  and  especially  of  the  storm  signals, 
is,  however,  relatively  greatest  in  the  case  of  small  coasting  and 
fishing  vessels,  and  the  equipment  of  the  latter  at  least  with 
receiving  apparatus,  forms  a  most  interesting  and  important 
problem.  A  certain  large  Dutch  and  German  firhirg  ccmpany  has 
recently  equipped  a  number  of  stiam  tiawlers  in  its  employ  with 
simple  radio-telt  graph  installations  for  transmitting  insliuctions 
regarding  the  dii-tritution  of  shtals,  from  vessel  to  vessel,  and  for 
tht)  reception  of  stoim  signals,  instjucticns  regarding  return  to 
market  and  soon,  from  land  stations.  Ore  member,  at  least,  in  each 
crew  is  instructed  in  the  use  of  the  apparatus  and  a  simple  cede  is 
adopted  to  avoid  giving  information  regarding  best  fishing  areas  to 
rival  boats.  So  far,  the  cost  of  the  scheme  has  been  fully  justified  by 
the  results  attained.  On  the  reception  of  storm  warnings,  all  the 
vessels  fly  the  customary  vieual  warnings  for  the  benefit  cf  vessels 
not  provided  with  wireless  apparatus. 

The  American  Governmenii  is  reported  to  have  purchased  50,000 
wireless  rpcehimi  equipments  for  use  on  fishing  vessels.  The 
apparatus  is  very  simple,  and  costs  only  £24  per  set,  as  sgainst 
£300  for  many  equipments  whieA  have  hitherto  been  designed  for 
this  service.  It  is  hardly  necessary  to  point  out  that  such  a  price 
as  the  latter  is  quite  prohibitive. 


to  a  code  which  is  predetermined  for  each  station.  The  operator 
on  board  a  ship  off  the  coast  notes  down  the  signals  from  the  two 
stations  nearest-by,  and  ascertains  which  signal  is  the  strongest  in 
each  group.  This  will  be  from  the  aerial  directed  towards  the 
ship,  and  a  certain  degree  of  interpolation  being  possibl'i  between 
the  aerials,  the  position  e  f  the  vessel  can  be  accurately  determined 
from  the  chart  showing  the  stations  and  coast  concerned.  This 
system  needs  no  special  receiver  or  aerial  on  the  ship,  but  it  cer- 
tainly appears  that  the  Bellini-Tosi  radio-goniometer*  is,  on  the 
whole,  a  much  more  practical,  economical  and  satisfactory  arrange- 
ment. 

Statistics  are  steadily  being  collected  as  to  the  effect  of  various 
atmospheric  conditions  on  the  quantitative  results  of  wireless 
working,  and  it  may  ultimately  be  possible  to  prophesy,  with  some 
degree  of  certitude,  the  interdependance  between  the  working  of  a 
given  station  and  meteorological  conditions.  At  present  we  can  do 
little  more  than  generalise  in  this  matter.t 


PROCEEDINQS    OF    INSTITUTIONS. 


Correct  Time. 

By  E.  Myles  Hook. 

{Ahxtract  of  paper  mid  on  October  Mth.  1912,  before  the  ISSTITUTIOS 
OF  Post  Ofi-ice  Electkical  Engiseebs.) 

SiN'CE  1852  the  Post  Office  has  received  an  hourly  signal  trans- 
mitted automatically  frem  the  Mean  Solar  Clock  at  Greenwich 
Observatory,  and  at  10  o'clock  every  morning  that  signal  was  re- 
transmitted by  telegraph  to  every  telegraph  office  throughout  the 
kingdom,  all  the  clocks  being  then  reset  by  hand,  which  is  still 
done  at  9  a.m.  daily.  To  provide  watch  and  clock  makers  with  a 
daily  time  signal  sutticiently  accurate  to  meet  their  requirements 
an  instrument  called  the  chronopher  was  designed  by  Mr.  C.  F. 
Varley.  This  was  of  the  nature  of  a  multiple  change-over  switch, 
operated  by  means  of  a  spring  motor,  released  by  an  electrical  con- 
tact on  a  clock.  The  time  signal  from  the  Observatory  was  made 
to  synchronise  automatically  the  clock  controlling  the  chronopher. 
The  chronopher,  as  installed  in  those  early  days,  is  still  doing 
useful  service,  but  has  become  much  overloaded.  The  temj  orary 
disturbance  of  the  telegraph  wires  has  also  re."ulted  in  such  incon- 
venience to  telegrajh  traffic  that  it  has  now  become  necessary  to 
introduce  a  new  sjstem. 

The  hourly  signal  continues  to  be  transmitted  from  the  Mean 
Solar  Clock  at  Greenwiih  Observatory  to  the  Central  Telegraph 
Office  in  London,  where  it  is  received  upon  amain  relay  forming 
part  of  the  new  chronopher  apparatus.  The  local  sieie  of  this 
main  relay  operates  other  relays  which  transmit  the  hourly  signal 
to  London  renters,  and  ting  l)ells,  vV;c.,  fixed  in  vatic  us  administra- 
tive and  o(  crating  departments  of  the  group  of  buildings  associated 
with  the  General  Post  Olliee  heaelquarters. 

Certain  provincial  offices  have  been  chosen  as  sub-chronopher 
stations,  and  their  circuit.",  regarded  as  main  distribution  circuits, 
are  connected  to  the  tongues  of  groups  of  switching  relays  which 
normally  retain  these  circuits  in  connection  with  their  telegraph 
apparatus,  but  which,  when  operated  by  control  circuits  from  a 
special  electrical  dock,  transfer  the  telegraph  circuits  from  the 
telegraph  apparatus,  and  bunch  them  on  the  tongue  of  a  trans- 
miiting  relay  so  that  a  positive  current,  which  forms  a  preliminary 
orwariing  signal,  is  sent  out  en  all  distribution  lines.  On  the 
receipt  of  the  Greenwich  signal,  the  operatien  of  the  main  relay 
causes  the  transmitting  relays  to  reverse  the  current  on  the  lines 
momentarily,  the  reversal  constituting  the  distributed  time  signal. 
At  the  provincial  offices  similar  apparatus,  but  on  a  smaller  scale, 
is  installed  for  secondary  distribution  over  other  circuits  radiating 
therefrom  to  individual  offices,  wherein  hand-operated  switches 
control  the  arrangement  of  the  local  circuits  for  transmittiiig  the 
signal  to  subscribers'  premises. 

Special  switching  devices  are  introduced  in  the  new  chronopher 
to  enable  the  Admiralty  stations  at  Portsmouth,  Weymouth, 
Plymouth  and  Deal  to  send  reporting  signals  from  their  standard 
clocks  (in  the  case  of  Deal  from  a  time  ball),  which  signals  follow 
one  another  in  succession  over  a  second  wire  from  London  to  the 

*  See  also  Electkical  Review,  ■\rol.  69,  December  15th,  1911, 
pp.  974  et  seij. 

t  Among  the  most  recent  results  in  this  field  may  be  cited  Esau's 
work  (see  also  "  Z.  f.  S.,"  January,  1912,  page  23).  This  investigator 
divides  atmospheric  conditions,  as  affecting  the  damping  in  "  wire- 
less "  circuits  into  two  gre>upB — those  electrical  conditions  leading 
to  compaiatively  small  effects,  and  those,  such  as  hoar  frost,  rain 
and  snow,  leading  to  more  pronounced  effects.  According  to  the 
existing  electrification  of  the  atmosphere,  the  damping  experierced 
may  vary  8-20  per  cent,  and  can  be  definitely  connected  with  the 
number  of  ions  travelling  to  earth  i-in  the  aerial.  The  damping 
inert ases  with  the  transparency  of  the  atmosphere,  with  rising 
wind  velocity,  with  decreasing  relative  humidity,  and  with  the 
formaticn  of  cumulus  and  nimbus  clouds.  There  is  a  daily  cycle 
curve  of  damping,  which  is  smoother  in  winter  than  in  summer, 
and  an  annual  curve  of  damping  shows  maxima  in  June.  August 
and  December,  and  minima  in  February- March,  July  and  October. 
Fog  has  little  influence  on  the  damping  of  the  aerial,  but  up  to 
200  per  cent,  increase  may  be  caused  by  a  coating  of  hoar  frost  or 
ice  ;  100  per  cent,  by  rain  and  50  per  cent,  by  snow 
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Observatory,  and  enable  the  Astronomer  Royal  to  check  the  per- 
formance of  the  clocks.  Distribution  to  the  provinces  takes  place 
at  10  and  1  o'clock,  and  at  the  provincial  suhchronopher  stations 
the  switching  relays  are  joined  in  groups  for  the  10  o'clock, 
1  o'clock,  or  both  signals  according  to  the  service  required  in  any 
particular  town.  The  controlling  clocks  are  set  so  as  to  operate 
the  switching  relays  from  IJ  minutes  before  to  IJ  minutes  after 
the  hours.  The  whole  of  the  country  is  thus  divided  into  con- 
venient districts  from  the  centre  of  which  any  town  therein  may 
obtain  the  time  signal  automatically  and  without  inconvenience. 
This  scheme  is,  of  course,  extremely  elastic,  and  will  enable  growth 
to  take  place  unhampered  by  considerations  regarding  the  use  of 
long  and  expensive  telegraph  wires.  Instead  of  having  upwards  of 
200  such  circuits  radiating  from  London  as  heretofore,  only  about 
20  are  required  with  the  new  system. 

For  watch  and  clock  makers  who  have  business  with  chrono- 
meters and  precision  timepieces,  used  for  transport  in  surveying  or 
navigation  operations,  the  time  signal  is  not  generally  directly  used 
as  a  means  for  the  correction  of  their  regulator  clock  or  the  time- 
pieces under  test,  but  as  a  means  whereby  the  constancy  of  their 
daily  error  or  "  rate  "  may  be  ascertained.  For  the  determination 
of  the  rate  nothing  can  be  better  than  a  single  stroke  on  a  gong,  or 
some  such  audible  signal.  The  firing  of  a  gun,  as  is  customary  in 
a  good  many  places,  is  useful  as  an  audible  signal  only  for  places  in 
propinquity  to  the  gun,  because  of  the  time  which  elapses  before 
the  sound  travels  to  a  distant  observer.  For  exact  work  it  is  the 
flash  that  is  noted,  when  it  can  be  seen.  In  an  important  city  in 
the  North,  a  great  public  clock — the  standard  for  the  city — is  cor- 
rected by  hand,  and  therefore  may  sometimes  be  appreciably  out  of 
time.  This  clock  is  provided  with  a  bell,  upon  which  the  hours  are 
struck,  but  whose  note  at  1  o'clock,  whilst  prepared  for  by  the 
mechanism  of  the  clock,  is  let  off  by  the  1  o'clock  Greenwich 
signal,  quite  regardless  of  the  fact  that,  apart  from  the  mechanical 
lag  in  the  striking  gear,  the  sound  of  the  bell  must  take  an 
appreciable  time  to  reach  the  outskirts  of  the  city.  Quite  a  lot  of 
expense  must  have  been  incurred  in  providing  the  special  mechanism 
involved,  and  a  comparatively  larjie  annual  sum  is  paid  for  the 
signal,  whereas  for  a  much  smaller  capital  and  annual  expenditure 
the  clock  itself  might  have  been  automatically  synchronised,  and 
the  hells  left  to  takf  care  of  themselve'*.  as  has  recently  been  done 
at  Aberdeen  Town  Hall,  where  the  synchronising  gear  is  so  arranged 
that  all  the  hours  are  struck  exactly  at  the  right  time. 

The  most  important  visible  signal  is  the  time  ball,  many  of  these 
being  in  use  to-day.  This  type  of  signal  is  the  standard  means  for 
observatories  to  announce  a  certain  hour — usually  1  o'clock — to 
observers  within  the  radius  of  visibility.  The  most  important  duty 
of  time  balls  lies  in  tlie  means  they  afford  to  ships  for  checking  the 
rates  of  their  chronometers.  For  this  purpose  the  Admiralty  Dock- 
yard stations  round  our  south  and  south-west  coasts  have  been  pro- 
vided with  time  balls  ;  some  dropped  by  the  Greenwich  signal  at 
1  o'clock,  others  dropped  every  hour  by  an  electric  current  sent  out 
from  a  regulator  clock,  which  is  corrected  to  agree  with  the 
Greenwich  signal. 

Another  class  of  visible  signal  one  sees  in  watchmakers'  shops  is 
the  deflecting  needle  of  a  galvanometer.  As  it  requires  two 
observers— one  to  see  the  signal  and  one  to  observe  the  clocks — • 
with  the  very  considerable  risk  of  personal  error  occurring  between 
them,  it  cannot  be  of  what  one  might  call  .icifnti^ic  value. 

For  the  physical  correction  of  clocks  there  are  many  methods. 
Hand  correction  may  be  dismissed  at  once  as  haphazard  and  most 
unscientific.  There  is,  however,  one  really  scientific  method  of 
what  I  may  call  electro-manual  correction  devised  by  Sir  George 
Aircy,  which  is  used  to-day — notably,  amongst  other  instances,  on 
the  Mean  Solar  and  Sidereal  clocks  at  Greenwich,  and  also  in  the 
clocks  at  the  Admiralty  stations.  In  the  Admiralty  clocks  are  two 
pendulums,  vibrating  seconds,  one  suspended  immediately  behind 
the  other.  The  one  is  entirely  free  on  its  suspension,  but  is 
normally  latched  to  one  side  by  a  detent,  which  is  released  by  the 
arrival  of  the  Greenwich  signal  ;  the  other,  which  controls  the 
clock,  has  fixed  to  it  a  permanent  magnet,  wh'ch,  with  the  vibra- 
tion of  the  pendulum,  swings  just  clear  of  the  poles  of  an  electro- 
magnet fixed  to  the  case.  On  the  release  of  the  free  pendulum, 
should  the  clock  be  absolutely  to  time,  both  pendulums 
will  vibrate  in  phase  with  each  other,  but  if  there  be 
any  variation,  the  difference  in  phase  may  be  read  on 
a  suitable  scale,  and  then  a  current  is  sent  round 
the  electromagnet  in  such  a  direction  as  either  to 
attract  or  repel  the  permanent  magnet ;  thus,  by  altering 
its  effective  centre  of  gravity,  accelerating  or  retarding  the  clock 
pendulum  until  both  are  again  in  phase.  These  clocks  are  also 
provided  with  electrical  contacts  to  enable  them  to  report  auto- 
matically their  performance  to  Greenwich,  and  to  drop  the  time 
balls.  The  Mean  Solar  and  Sidereal  clocks  at  Greenwich  are 
corrected  in  the  same  way,  save  that,  as  their  performance  is 
observed  on  electrically-operated  seconds  indicating  dials,  by  which 
the  clock  error  may  be  compared  with  a  transit  observation,  the 
free  pendulum  is  not  requind.  Up  to  quite  recently  this  appeared 
to  be  the  only  method  by  which  an  error  of  a  fraction  of  a  second 
could  be  physically  corrected,  without  involving  a  permanent 
alteration  in  the  regulation  of  a  pendulum.  There  is,  of  course, 
in  this  system,  as  in  all  systems  where  a  personal  element  is  intro- 
duced, some  ri.sk  of  personal  error  ;  but  in  the  hands  of  skilful  and 
trained  observers,  the  foregoing  method  offers  possibilities  for  very 
close  correction  indeed. 

The  majority  of  the  methods  for  zeroising  clocks  by  means  of  a 
synchronising  current  in  use  at  the  present  time  depend  upon  the 
action  of  a  lever  or  roller  caused  to  come  into  contact  with,  and 
push  round,  a  spiral  cam  or  its  equivalent.  With  certsxin  restric- 
tions this  method  is  reasonably  good. 

When  it  was  decided   that  the  Post  OiSce   should  consider  the 


question  of  automatic  correction  from  a  practical  point  of  view, 
the  methods  previously  in  use  were  very  carefully  analysed,  and, 
after  experimenting  at  some  length,  we  arrived  at  several  rather 
important  conclusions,  amongst  others  that  the  periodic  checking 
of  a  gaining  rate — as  in  Ritchie's  method — was  fundamentally 
correct,  because  of  the  backlash  that  must  perforce  exist  in  any 
train  of  wheels;  whereby  any  attempt  to  move  a  slow  clock 
forward  would  disengage  the  teeth  of  the  train  from  their  driving 
position,  which  space  would  afterwards  have  to  be  gathered  up 
when  the  correcting  power  cea«ed  to  apply,  obviously  leaving  the 
clock  incorrect  to  the  extent  of  such  backlash.  This,  of  course, 
does  not  occur  when  setting  back  or  checking  a  gain  is  concerned, 
for  the  engagement  of  the  teeth  of  the  train  is  not  disturbed.  An 
important  desideratum  recognised  was  that  whatever  might  be  the 
method  adopted,  the  additional  part  or  parts  to  be  added  to  a  clock 
must  be  of  such  design  as  to  be  readily  incorporated  in  all  the 
classes  of  clock  in  use  in  the  Post  Office  from  10-in.  timepieces  up 
to  comparatively  large  H6-in.  dial  clocks,  and,  above  all,  the  cost  of 
the  apparatus  and  fixing  it  must  be  reasonably  low. 

A  small  electromagnet  detent  was  therefore  designed,  which 
can  be  readily  attached  behind  the  dial  of  any  timepiece,  and  in 
which  the  magnet  has  no  positive  work  to  do.  A  pin  on  the 
armature  is  arranged  to  project  through  a  hole  in  the  dial 
in  such  a  way  that,  periodically,  when  the  minute  hand  • 
reaches  the  sixtieth  minute,  it  engages  with  a  flattened  pin  riveted  i 
to  the  hand.  With  the  magnet  unenergised,  the  pin  on  the  hand  \ 
easily  pushes  the  detent  pin  to  one  side,  and,  because  of  the 
different  arcs  in  which  the  two  pins  move,  ultimately  clears  the 
detent,  allowing  the  armature  to  fall  back  to  its  normal  position 
upon  the  poles  of  the  magnet.  If,  however,  the  magnet  be 
energised,  the  armature  is  simply  locked  in  position  (which,  of 
course,  requires  much  less  effort  than  actually  to  move  the  arma- 
ture through  any  distance),  and  then,  by  the  engagement  of  the 
pins,  the  clock  is  held  up,  the  hands  meanwhile  slipping  on  their 
arbors  without  stopping  the  train,  until  at  the  cessation  of  the 
current  the  hands  are  allowed  to  progress.  Such,  then,  is  a 
synchroniser,  which,  when  equipped  with  a  pair  of  terminals,  fixed 
to  a  clock  and  included  in  an  electrical  circuit  having  a  suitable 
hourly  signal  thereon,  is  all  that  we  require  to  enable  an  erratic 
timekeeper  to  be  converted  into  one  whose  performance  may  be 
relied  upon  implicitly  within  an  error  limit  of  a  fraction  of  a 
minute.  The  electrical  resistance  of  the  synchronisers  used  on 
Post  OflBce  installations  is  10  ohms,  and  all  the  clocks  in  a  building 
are  connected  in  series  or  in' series-parallel  groups,  the  voltage  at 
the  master  clock  being  regulated  so  as  to  affora  a  current  value  of 
about  250  milliamperes  in  each  circuit,  whatever  be  the  number  of 
clocks.  Actually  100  milliamperes  are  ample,  but  it  is  found  to  be 
safer  to  allow  a  wide  margin. 

We  have  not  standardised  any  fitting  for  correcting  turret  clocks, 
because  these  being  usually  made  to  order,  one  at  a  time,  vary  so 
much  in  constructional  detail,  that  any  attempt  to  apply  a 
standardised  attachment  would  be  comparatively  expensive.  We, 
however,  standardise  the  principle.  It  may  be  interesting  to  know 
that  for  a  number  exceeding  six  clocks  in  one  building,  the  cost  of 
the  Post  Office  system,  including  all  wiring  and  a  master  clock, 
which  I  shall  presently  describe,  averages  approximately  no  more 
than  HI  per  clock.  It  will,  of  course,  not  be  overlooked  that  there 
remain  the  annual  charges  for  maintenance  and  winding  the 
synchronised  clocks. 

We  now  use  a  master  clock,  which  is  more  of  the  nature  of  a 
time-controlled  switch  than  a  clock.  This  consists  of  a  pendulum, 
electrically-driven  on  the  Hipp  principle,  which,  through  a  pawl 
and  a  ratchet  wheel,  drives  a  worm  gear  connected  to  a  very  simple 
train  of  wheels,  embodying  one-hour  and  2-1-hour  wheels.  The  24- 
hour  wheel  is  provided  with  cams  which  operate,  at  the  proper 
time,  electrical  contacts  controlling  automatic  switches  or  relays 
for  the  proper  reception  of  the  10.0  and  1.0  o'clock  Greenwich 
signals.  The  hour  wheel  carries  a  pin  which  once  an  hour,  from  about 
two  minutes  before  the  exact  hour,  depresses  a  lever  to  make  the 
circuit  for  the  hourly  correcting  signal.  The  lever  is  released,  and 
thus  breaks  the  circuit,  precisely  at  the  ijoth  second  of  the  60th 
minute  of  the  ho\ii.  The  arbor  of  the  ratchet  wheel  carries  a 
heart-shaped  cam  by  means  of  which  an  electromagnet  armature 
provided  with  a  roller  extension  zeroises  daily  the  whole  of  the 
train.  It  is,  of  course,  obvious  that  synchronising  by  a  cam  in  this 
case,  on  the  quickest  moving  member  of  the  train,  is  not  open  to 
the  objection  which  would  apply,  as  I  previously  remarked,  to  the 
same  method  applied  directly  to  the  minute  arbor  of  a  clock.  Since  t 
these  clocks  were  designed,  a  patent  has  been  taken  out  by  the 
Silent  Electric  Clock  Co.  for  a  master  clock  synchronising  method 
which  seems  to  be  the  most  scientific,  and  promises  to  be  the  most 
efficient,  system  yet  devised  for  the  purpose.  In  this  method  Sir 
George  Airey's  method  for  barometric  compensation  is  in  part  made 
use  of.  That  is  to  say,  the  pendulum  is  re-regulated  automatically 
to  a  degree  proportional  to  the  observed  error  of  the  clock,  either 
fast  or  slow,  by  means  of  the  effect  of  minute  variations  of  an  auto- 
matically adjusted  magnet  upon  another  carried  by  the  pendulum. 
An  arbor  rotating  once  a  minute,  or  once  in  a  half-minute,  carries 
a  small  two-segment  commutator  which  carries  three  brushes. 
These  are  dii-po-ed  about  the  commutator  in  such  a  way  that  if  the  i 
clock  be  absolutely  right  upon  the  receipt  of  the  time  signal,  one  of  ) 
them,  which  is  connected  in  the  local  circuit  of  a  relay  on  which 
the  signal  is  received,  rests  upon  the  insulation  between  the  seg- 
ments, whilst  the  other  two  rest,  one  upon  each  of  the  segments. 
It  the  clock  be  right,  the  local  circuit  is  therefore  disconnected,  but 
if  it  be  fast  or  slow,  the  local  circuit  is  completed  through 
one  or  other  of  the  brushes  to  either  of  a  pair  of  electromagnets, 
whose  armatures,  by  means  of  a  step-oy-step  propulsion  mechanism, 
rotate  a  wheel,  one  step  at  a  time,  forwards  or  backwards,  and 
thereby    cause    the    magnet    to    recede    from    or    approach    the 
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vibratinR  mtmbcr  and  so  retard  or  accelerate  the  rate  of  the 
pendulum. 

As  tho  corrections  are  applied  by  minute  ptepe,  one  at  a 
time,  tho  clock,  wh<n  Bet  iip,  may  be  roufflily  rctrnlnUd,  and 
then  left  to  rejjiilate  itself.  The  corrections  will  operate 
time  after  time,  until  the  clock  finds  itself  correct,  when  (hey 
will  cease  to  he  effective.  Should  the  distance  through  which  the 
correctinp  mn(.'net  moves  be  so  preat  that  if,  when  the  corrections 
have  matured,  it  is  found  that  thentxt  correction  has  a  tendency  to 
transfer  the  error  to  the  opposite  rate,  the  initial  position  of  the 
correetine  magnet  may  be  varied  by  hand,  so  that  the  actual  effect 
of  each  step  in  its  movement  may  l)e  varied  within  a  wide  range. 
This,  in  itself,  offers  possibilities  for  comparatively  coarse  or 
extremely  fine  correction — possibly  closer  than  normally  poseible  by 
hand  reRulation.  Should  this  method,  upon  trial,  be  found  to  be  as 
perfect  as  it  seems,  there  is  no  doubt  but  that  it  will  be  adopted  for 
Post  Office  purposes. 

This  master  clock,  of  course,  is  also  used  as  the  control  clock  for 
sub-chronopher  stations  in  connection  with  the  new  time  distribu- 
tion scheme,  to  which  1  referred  earlier  in  the  paper.  I  may  add 
that,  rccopnisinfr  the  fact  that  teletrrnphic  interruptions  do  cccnr, 
the  electrical  circuits  are  so  arranped  that  a  fnhe  tynchronisincr 
siprnal  cannot  be  accepted  by  the  ■  h  ck,  nor  can  the  entire  failure  of 
the  signal  interfere  with  its  normal  Boinff. 

The  foreifoinp,  then,  is  the  scheme  which  the  Post  OlEce  has 
adopted  for  ^nsurinp  the  observance  of  correct  time  at  oflices  where 
eprintr  or  weijrht-driven  clocks  arc  already  in  existence,  and  the 
extenxion  of  the  system  is  beinpf  proceeded  with  as  rapidly  as 
convenient. 

Synchronisation  such  as  this,  is,  after  all,  but  a  sort  of  com- 
promise. It  is  usefnl  where  a  number  of  clocks  enist  which  cannot 
well  be  scrapped.  But  it  is  evident  that  personal  attention  is  still 
necessary,  for  they  liave  to  be  wound  up. 

Types  of  electrically  self-wound  clocks,  suitable  for  synchronisa- 
tion, there  are  in  plenty  ;  there  is  now  operating  in  London  a  firm 
who  are  selling',  and  leasing  upon  rental  t*rms,  clocks  of  this  class. 
But  it  seems  to  me  that  it  is  a  singularly  roundabout  way  to  achieve 
the  object  when,  if  one  must  dipend  upon  electricity  for  the 
provision  of  an  exact  time  service,  that  object  can  be  attaimd  by 
the  use  of  such  simple  and  infxpensive  mechanism  as  the  modern 
electrically-propelled  clocks,  driven  by  electrical  impul-es  from  one 
master  clock. 

So  far  as  the  Post  Office  itself  is  concerned,  where  the  equipment 
of  a  new  building,  or  one  hitherto  not  adequately  provided  with 
clocks  is  in  question,  we  should  invariably  install  a  purely  electric 
system  whose  master  would  be  automatically  synchronised.  H.M. 
Office  of  Works  have  equipped  many  buildings,  inc  hiding  post  i  fficee, 
with  the  Magneta  clock  .system.  They  have  not,  however,  gone 
so  far  as  to  arrange  for  the  automatic  control  of  the  master  clocks, 
preferring  apparently  to  rely  upon  the  personal  correction  made,  if 
necessary,  when  the  master  clocks  are  manually  wound  up  daily, 
as  is  necessary  with  the  Magneta  system. 

Premising  daily  synchronisation  by  a  Greenwich  signal,  exact 
time-keeping  qualities  are  really  not  of  prime  importance,  and  in 
my  opinion  an  ideal  syftem  should  consist  of  a  master  clock,  which 
should  be  entirely  independent  of  personal  attention  for  winding  or 
correction,  lending  itself  rei'dily  to  automatic  correction,  and  con- 
nected to  secondary  clrcks  in  which  the  moving  parts  should  be  as 
few  as  possible  nnd  couplfd  with  driving  meclianism  of  the  rotary 
type — akin  to  an  ordinary  electric  motor.  In  18;)fi.  when  the  Post 
Office  acquired  the  telephone  trunk  wires,  we  found  the  need  for 
large  clocks  indicating  periods  of  ]  minnte,  and  those  which  were 
then  made  in  accordance  with  the  design  of  Mr.  Kempe  were 
operated  by  rotary  armatures.  These  clocks,  made  more  than  lo 
years  ago,  are  still  in  use  and  are  doing  their  work  satisfactorily, 
much  more  so,  I  feel  sure,  than  if  they  had  been  driven  by  ratchet 
work,  which  would  have  involved  some  measure  of  adjustment  to 
take  up  wear,  and  more  or  less  variable  springs  which  are  almost 
inseparable  from  that  type  of  gear.  These  particular  clocks, 
designed  a  long  time  before  the  electric  clock  indu.stry  had  reached 
its  present  stage  of  perfection,  are  rather  unique,  inasmuch  as  the 
third  concentric  hand  revolved  once  a  minute  in  four  jumps  of  a 
quarter  of  a  revolution  each  J-minute.  involving  a  little  mechanical 
problem  not  quite  easy  of  accomplishment,  but  so  easy,  when  done. 
The  clocks  were  made  in  two  sizes  with  24-in.  ard  5-in.  dials, 
similar  driving  mechanism  being  employed  in  each  size.  Their 
functions  are  now,  however,  being  performed  by  Calculographs 
and  time  clocks. 

Where  master  clocks  are  synchronised,  whatever  be  the  method 
adopted,  arrangements  should  be  made  that  the  operation  be 
entiriAy  automatic  and  not  dependent  upon  manual  attendance  in 
the  event  of  any  failure  of  the  signal. 

When  one  considfishow  very  essential,  for  the  correct  operations 
of  commerce,  is  a  rigid  adhertnct  to  a  uniform  standard  of  time,  it 
is  a  matter  of  wonder  to  me  that  so  few  persons  who  would  not, 
nor  could,  diep* use  with  means  for  ascertaining  the  time,  do  not  go 
one  step  lurthir  and  insii-t  upon  the  time  which  they  make  m-e  of 
being  correct  time.  Correct  time  is  fully  appreciated,  and  any 
increase  in  the  facilities  for  accurate  and  wide  distribution  is 
welcomed  and  made  use  of  without  stint,  by  our  Naval  and 
Mercantile  Marine. 

We  now  have  the  benefit  of  the  radio-telegraphic  stations  on  the 
Eiffel  Tower  and  at  the  mouth  of  the  Elbe  transmitting  time 
signals  for  the  benefit  of  all  who  have  means  for  listening  to  them. 
The  cost  of  the  apparatus  necessary  for  the  reception  of  these 
signals  on  ships  unprovided  with  radio-telegraph  apparatus  is  from 
£10  to  £20,  not  a  large  sum  when  compared  with  the  immense 
value  of  the  service  thus  obtained  ;  and  aerials  havirg  an  elevation 
of  20  m.  are  sufficient  for  vessels  within  a  radius  of  about  200  miles, 
I   may  add  that  the  facility  afforded  by  radio  time  signals  is  of 


immense  value  in  surveying  operations,   for,   by  this  meane,   most 
minute  differences  in  longitude  can  be  calculated. 


Institution  of  Elcctrlral  Engineers. 

On  Monday  last  week  Mit.  W.  C.  MfiiNTAiN,  M  I  M.E.,  deliverfd  his 
inaugural  address  as  chairman  of  the  Newcastle  Local  Section  of 
the  Institutien.  Riferring  first  to  ;he  gratifying  activity  prevail- 
ing in  the  electrical  trades,  he  expressed  a  hope  that  means  might 
be  found  to  diminish  excessive  competition  between  British  manu- 
facturers. The  address  related  mainly  to  the  application  of  elec- 
tricity to  mining  purposes,  with  which  he  had  Ijcen  associated  for 
many  years,  and  which  was  now  making  very  rapid  strides.  He 
did  not  think  that  the  West  Stanley  colliery  explosion  was  due  to 
the  use  of  electricity,  though  it  hd  to  the  revision  of  the  Home 
Office  Rules,  which,  in  their  new  form,  would  involve  considerable 
modification  in  many  old  installations.  Their  main  object  was  to 
ensure  a  good  mechanical  jrotection  to  all  cables,  an  efficient 
system  of  earthing,  and  improvement  in  the  design  of 
fwiti  hgear,  together  with  lictter  supervisirn  of  electrical  plant 
undi  rg  round.  After  reviewing  the  requirements  embi  died  in  the  new 
Rules,  and  pointit  g  out  the  great  expen^e  that  would  have  been 
entailed  if  collii  ries.  already  well  equipped  and  with  no  accidents 
r< corded  against  them,  had  not  been  exempted  from  complying 
with  them  until  i;i20,  Mr.  Mountain  discussed  the  action  brought 
Bga  nst  Mr.  Imrie,  mar.ager  of  the  Chopwell  Colbery,  by  the  Heme 
Office,  on  the  ground  of  non-coDipli«nce  with  the  rules,  which  was 
decided  in  favour  of  the  former:  he  considered  that  the  ease  had 
been  dealt  with  by  the  technical  Press  in  a  somewhat  harsh  manner, 
as  the  Consett  Co.,  who  owned  the  colliery,  had  in.stnlled  armoured 
cables,  and  were  as  quickly  as  possible  meeting  the  new 
requirements. 

In  the  North  of  England  coal-pwners  were  fortunate  in  having 
one  of  the  largest  electric  power  companies  available,  and  given  a 
che-ap  supply  of  electricity,  they  were  well  advised  to  take  advan- 
tage of  it.  But  in  msny  di^tricts  there  wns  a  large  amount  of 
un.-^aleable  coal  which  was  sufficiently  good  for  steam  production, 
and  waste  heat  and  gas  could  also  be  profitably  utilised  ;  hence  it 
was  gratifying  to  see  that  private  power  stations  of  considerable 
size  were  being  installed  all  ever  the  country.  With  exhaust  steam 
turbines,  after  a  lowing  for  all  charges,  the  cost  of  generation  had 
been  as  low  as  01,")d.  p<r  unit,  and  in  many  cases  under  0'2d..  though 
the  loi.d  factor  was  only  about  HO  per  cent. 

Regarding  electric  winding,  for  heavy  work  and  with  cheap  coal 
or  waste  heat  available,  he  still  thought  the  modem  steam  winding 
engine  the  cheaper  system  of  winding  ;  but  for  small  outputs  there 
was  a  very  large  field  for  electric  winding,  and  a  very  considerable 
amount  of  work  was  being  done  in  this  direction.  The  use  of 
helical-cut  gearing  had  assisted  greatly,  as  it  enabled  smaller  and 
cheaper  motors  to  be  used.  The  simple  induction-motor  was  quite 
suitable  in  cates  where  the  peak  load  when  starting  did  not  cause 
any  trouble.  The  use  of  a  motor-generator  introduced  risk  of 
breakdown.  For  cables  in  mining  work  he  preferred  those  insu- 
lated with  bitumen,  provided  there  was  no  risk  of  decentralisation 
of  the  conductors.  The  pillar  type  of  switchgear,  with  draw-out 
arrangements  for  isolation,  was  very  satisfactory  for  use  under- 
ground. Care  must  be  given  to  the  earth  connection  of  the 
armouring  of  the  cables  to  switch  cases,  as  well  as  to  the  junction 
boxes,  controller  cases  and  motor  frames.  The  slip-rings  of  motors 
should  be  enclosed  if  there  was  any  likelihood  of  gas  being 
present,  but  he  did  not  consider  the  total  enclosure  of 
large  motors  satisfactory.  Broadly  speaking,  total  enclosure  was 
a  mechanical  protection  only,  as  doors  or  covers  might  be  left 
improperly  secured  ;  and  where  there  was  any  positive  danger  of 
gas  in  part  of  a  colliery,  it  was  better  to  install  compressed  air  there. 
Electrical  compressors  could  be  employed  near  these  places,  but  the 
average  di^k  coal  cutter  consumed  about  600  cb.  ft.  of  free  air  per 
minute  at  45-.50  lb.  per  sq,  in.,  and  each  such  machine  would,  there- 
fore, require  70  to  75  H.P.  in  the  motor-compressor,  the  resulting 
efficiency  beirig  30  to  40  per  cent,  compared  with  the  direct  use  of 
electricity.  Taking  the  horse-power  at  £5  per  annum,  this  meant 
an  additional  annual  expenditure  of  abont  £2.50  per  coal-cutter. 

Three-phase  coal-cutter  motors  might  be  wound  for  as  low  a 
pressure  as  110  volts,  which  could  not  cause  a  dangerous  shock,  a 
small  transformer  being  combined  with  the  gate-end  switch.  High- 
pressure  current  could  then  be  brought  by  small  cables  near  the 
working  face,  and  possibly  the  total  cost  would  be  lower  than  if  the 
standard  voltage  ot  500  volts  were  adopted. 

For  high,  lifts  the  three-throw  plunger  pump  was  better  than  the 
centrifugal  pump,  in  point  of  efficiency,  the  combined  efficiency 
often  beirg  as  high  as  80  per  cent.  Single-reduction  helical  gear 
had  improved  the  efficiency,  but  it  ought  always  to  run  in  oil.  For 
large  volumes  of  water  at  moderate  heads,  the  centrifugal  pump  was 
better.  Portable  pump>  should  be  of  three-throw  type.  Electric 
haulsge  had  made  enormous  s'rides,  its  economy  being  unapproach- 
able. Some  years  ago,  Mr.  Mountain  substituted  an  electric  for  a 
compressed-air  haulage,  with  the  result  that  the  entine  I. H.P.  was 
reduced  from  EOO  to  166.  As  regarded  the  driving  of  rolling  mills, 
very  great  eccnomies  could  be  efiectid  by  the  electric  driving  of 
many  of  the  rolls,  live  rollers  and  other  auxiliary  machinery,  but 
he  doubted  whether  a  real  commercial  saving  cculd  be  effected  in 
the  case  of  very  heavy  reversing  mills. 

Electric  r(  fining  of  steel,  electric  traction  on  railways,  ship 
propul>ion,  ai  d  other  developments,  were  also  touched  upon  by  Mr. 
Mountain,  who,  in  conclusion,  said  he  felt  that  a  consulting 
engineer  ought  to  be  willing  to  accept  makers'  standards  as  far  as 
possible,  and  should  give  the  manufacturer  a  fairly  free  hand  as 
regarded  design  ;  he  should  clearly  specify  his  requirements  and 
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the  conditions  under  which  the  Dnachinery  was  required  to  work, 
and  call  up^n  the  manufacturer  to  provide  information  regarding- 
the  construction  of  apparatus,  which  would  enable  the  engineer  to 
form  a  decision  based  upon  the  merits  of  the  plant  and  not  only 
upon  price.  A  low  tender  often  proved  in  the  long  run  to  be 
by  far  the  most  expensive  offer.  He  had  no  symp.athy  with  some 
of  the  claims  for  consequential  clamages  which  had  been  brought 
a$fainst  electrical  manufacturers  and  engineers  in  the  past ;  the 
purchaser  could  easily  be  protected  by  a  fair  and  equitable 
contract. 


LEGAL. 


The  National  Telephone  Arbitration. 

(Continued  from  page  653.) 

Mr.  William  Slingo,  continuing  his  evidence,  said  that  the  total 
number  of  the  larger  magneto  exchanges  was  li'i8,  and  one  or  two 
of  the  41  which  had  been  replaced  with  the  battery  system  were 
not  multiple  f  schanges.  He  had  had  31  multiple  magneto  exchanges 
inspected.  He  estimated  that  it  would  take  about  six  years  to 
cletir  out  all  the  magneto  exchanges.  In  certain  cases  the  magneto 
telephone  was  connected  with  the  common  battery  exchanges,  he 
believed  there  were  some  23.000  instruments  so  connected  :  in  most 
cases  their  life  was  over,  and  tney  ought  to  be  withdrawn  from  the 
service  and  replaced  with  the  central  battery  system  as  soon  as 
possible. 

Further  questioned.  Witness  said  that  he  could  deal  with  the 
whole  plant  within  two  years  and  with  the  employ  of  15,000  men. 

Counsel  :  Would  you  have  any  difficulty  in  obtaining  that 
number  of  men  to  put  on  w'ork  of  this  description  ? — I  do  not 
think  so  ;  I  have  at  the  present  time  12,000  men  doing  maintenance 
and  construction  work,  and  I  could  undoubtedly  get  more.  The 
total  length  of  telephone  wires  of  the  Post  OtEce  amounted  to 
464,958  miles. 

Cross-examined  by  SiE  A.  Cripps,  Witness  was  pressed  very 
closely  as  to  the  reason  why  in  making  up  the  Post  Office  esti- 
mates he  did  not  proceed  upon  the  lines  of  taking  the  cost  of 
the  work  executed  and  the  plant  placed  in  the  Post  Office 
telephone  system,  and  then  comparing  it  with  the  cost  of  similar 
work  and  plant  belonging  to  the  Telephone  Co.,  making  due  allow- 
ance for  the  variety  of  plant  and  difference  of  conditions,  instead  of 
proceeding  upon  what  Mr.  Snell  calhd  the  ''  contractor's  basis."  He 
maintained  that,  with  so  many  variations  and  differences  in  the 
construction  and  nature  of  the  work  and  plant  involved  in  the 
establishment  of  the  two  systems,  it  would  not  have  been  practicable 
to  adopt  the  course  suggested. 

Questioned  as  to  the  number  of  telephone  stations  under  the  Post 
Office  on  December  31st,  the  date  of  the  transfer,  and  March  31st, 
the  date  of  the  lease.  Witness  said  the  number  of  stations  in  London 
on  March  31st  was  74,146  completed  and  working,  398  completed 
and  not  working,  and  10,025  private-wire  stations.  On  Dtcember 
31st,  the  number  of  exchange  stations  in  London  was  79,835,  and  in 
the  provinces  39,160. 

Cross-examined  with  regard  to^aerial  cables.  Witness  said  that  the 
average  life  of  a  properly  constructtd  vulcanised-rubber  cable  was 
about  12  years,  and  that  of  a  rubber-covered  dry-core  cable,  which 
was  not  so  long-lived,  was  no  more  than  nine  years.  The  lead- 
sheathed  cable  had  a  life  of  about  15  years.  A  great  deal  of  the 
aerial  cable  would  be  replaced  because  so  much  of  it  was  faulty,  and 
also  because  the  Post  Office  desired  to  replace  it  by  the  underground 
system.  He  thought  the  two  varieties  of  rubber  cable  should  be 
taken  down  at  once.  They  were  giving  so  much  trouble  with  the 
working  circuits  that  this  course  was  desirable. 

His  Lordship  :  Do  you  mean  to  say  that,  in  some  peculiar  way, 
the  performance  of  their  duties  ceased  with  the  transfer  of  the 
company's  system  .' — Witness  said  he  did  not  mean  to  suggest  that. 
The  cables  were  in  an  unfit  condition  for  the  work  they  had  to  do, 
and  dry  air  was  being  pumped  into  them  every  night  in  order  that 
they  might  work  the  next  day.  They  needed  desiccation  con- 
tinuously and  changing  of  wires. 

His  Lordship  :  In  other  words,  you  think  they  are  used  up  .' — 
I  do. 

Sir  a.  Cripps  :  How  long  did  you  think  the  lead-covered  cables 
would  remain  in  iitu  when  the  transfer  was  carried  out .' — Witness 
pointed  out  that  he  had  fixed  the  life  at  15  years. 

On  re-examination  by  the  Solicitor-General,  Mr.  Slingo  said, 
referring  to  the  effect  of  electrolysis,  that,  until  a  cable  was  taken 
up  in  all  its  length,  it  was  quite  impossible  to  tell  whether  electro- 
lytic action  was  going  on  in  underground  cables.  So  long  as  the 
lead  was  continuous  in  any  thickness",  there  was  no  fault.  The 
effect  of  electrolysis,  he  said,  was  variable — the  greater  the  current 
the  greiiter  the  amount  of  lead  eaten  away.  He  distinguished,  of 
cour.se,  between  the  gradual  chemical  action  of  electrolysis,  and  the 
sudden  melting  effect  of  a  strong  current  accidentally  assailing  the 
lead.  As  long  as  any  ordinary  stray  current  ran  along  the  lead 
there  would  be  no  decomposition.  It  was  where  current  es-taped  that 
the  electrolytic  action  occurred.  The  current,  however,  might 
choos-e  to  take  the  pi|  e  rather  than  the  lead,  atd  at  a  manhole  or 
surface  box.  or  wherever  there  was  a  brtak  the  current  wi  uld  pa.'s 
into  the  lead  across  the  gap.  In  order  to  avoid  tha^.  it  was  the 
practice  of  the  Post  Office  wherever  there  was  a  break  to  join  iron 
pipes  by  a  lead  strip,  ttchnically  known  as  a  "  bond."  When  the 
cable  was  laid  in  a  non-metaUio  conduit,  the  cable  was  connected 


by  wire  to  an  earthplate  buried  in  the  ground,  so  as  to  take  away 
any  stray  current  which  might  be  travelline  along  the  lead  sheath. 
That  was  technically  known  as  "earthing. " 

As  a  matter  of  fact,  do  you  find  that  you  do  avoid  the  risk  of 
electrolytic  action  to  a  very  great  extent  by  this  "  bonding  "  and 
"  earthing  " /—Oh,  yes.  The  National  Telephone  Co.'s  cables,  he 
said,  were  neither  "  earthed  "  nor  "  bonded,"  and  were,  consequently, 
more  subject  to  electrolysis. 

Mr.  Justice  Lawrence  reminded  the  witness  that  he  had  him- 
self exhibited  a  portion  of  lead-sheathed  cable  rendered  faulty  by 
electrolytic  action. — The  Witneps  admitted  it. 

Mr.  Justice  Lawrence  :  Then,  though  you  adopt  methods  for 
obviating  this  damage,  they  don't  always  succeed  .' — Mr.  Slingo 
said  that  was  so,  but  explained  that  it  greatly  minimised  the  danger, 
so  that  he  had  no  doubt  the  Post  Office  cables  suffered  much  less 
from  the  effects  of  electrolysis  than  the  cables  of  the  National  Tele- 
phone Co.  It  would  be  possible  still,  he  added,  to  "  bond "  or 
"  earth'' the  cables  taken  over  from  the  National  Telephone  Co., 
but  that  would  not  remedy  the  damage  already  committed.  It  was 
the  experience  of  the  Post  Office  that,  since  the  adoption  of  these 
two  devices,  faults  m  cables  had  been  much  rarer  than  before. 

Witness  said  he  agreed  with  the  estimate  of  the  company  as  to 
the  life  of  aerial  cables — 15  years  for  lead-covered,  nine  years  for 
rubber-covered  dry  core,  and  12  years  for  vulcanised  rubber-covered 
cables.  In  conclusion,  he  said  the  stations  of  the  Post  Office  and 
those  of  the  company  could  not  be  properly  compared  as  to  cost, 
those  of  the  Post  Office  being  much  the  more  costly,  for  many 
reasons,  among  which  was  the  fact  that  the  Post  Office  provided  a 
larger  margin  of  spare  plant  than  the  company. 

In  the  course  of  further  evidence,  Mr.  Slixgo  said  the  Post  Office 
would  remove  the  aerial  cables  taken  over  from  the  National  Tele- 
phone Co,  as  soon  as  possible.  The  coverings  of  these  cables  were 
either  vulcanised  rubber,  india-rubber  or  lead.  The  firtt  two  of  these 
were  not  now  being  used  in  new  telephone  work  in  this  country, 
and  the  aerial  cable  was  only  being  used  where  it  was  practicable 
to  have  a  lead  covering.  Where  it  was  possible  to  avoid  it,  however, 
the  Post  Office  did  not  put  up  aerial  cables  at  all. 

Mr.  Bdckmaster  ;  Can  you  use  aerial  cables  in  the  county  of 
London  ? — We  have  not  any.  The  Telephone  Co.  has,  but  we  are 
going  to  take  them  down. 

Answering  further  questions.  Witness  said  that  rubber-covered 
dry-core  cables  were  very  subject  to  developing  faults.  Out  of 
42.948  miles  of  these  wires  taken  over  there  were  14,000  spares. 
It  was  only  the  spares  that  could  be  tested,  and  of  these  80  per 
cent,  were  found  to  be  faulty. 

Mb,  Buckmaster  explained  that  these  questions  were  asked 
witness  with  a  view  of  showing  the  amount  of  depreciation  in 
the  aerial  cables  taken  over.  The  parties  had  agreed  upon  the  cost 
of  construction,  it  was  true,  but  there  remained  the  question  of  the 
life  of  the  plant  as  determined  by  the  degree  of  depreciation. 
His  object  was  to  show  that  the  life  of  the  plant  was  shorter  than 
the  National  Telephone  Co.  said  it  would  be,  and  that  con- 
sequently the  agreed  figure  for  cost  of  construction  must  be  reduced 
by  a  greater  amount  than  the  company  reckoned. 

Witness  said  the  proportion  of  cables  covered  with  vulcanised 
rubber  which  had  been  found  faulty  was  20'4S  per  cent,  as  com- 
pared with  8006  for  rubber-covered  dry-core  cables. 

Mr.  Buckmaster  :  What  are  the  causes  which  lead  to  lead- 
covered  cables  becoming  useless  .' — Vibration,  lightning,  atmospheric 
fumes  in  certain  districts,  occasional  wholesale  damage  by  fire,  &c., 
were  all  factors  causing  depreciation  of  cable.  He  considered  that 
the  use  of  vulcanite  and  india-rubber-covered  cables  was  dead. 
Lead-covered  cable  would  have  a  life  of  protably  15  years.  He  had 
not  had  much  experience  of  bare  wires  in  this  connection,  but  the 
life  of  bronze  wire  should  be  materially  shorter  than  that  of  copper 
wire.  It  was  very  much  thinner,  and  therefore  more  liable  to  break 
down. 

Examined  next  with  regard  to  exchange  equipments.  Witness  said 
that  the  magneto  exchange  instrument  would  not  be  retained  in 
use  for  a  longer  period  than  was  necessary.  They  would  all  be  con- 
verted in  the  common-battery  system.  The  common  battery  was 
more  rapid  in  working  and  more  satisfactory  than  the  magneto  system. 
The  latter  was  admittedly  out  of  date  at  the  present  time.  Since 
the  Post  Office  had  taken  over  the  National  Telephone  Co.'s  system, 
they  had  replaced  the  magneto  with  the  central  battery  in  41  of  the 
larger  exchanges,  and  in  74  of  the  smaller  exchanges  they  had  taken 
away  the  magneto  system  and  installed  the  common-batterysignalling 
equipment. 

Mr.  James  0,  Callendeb,  one  of  the  assistant  managers  of 
Callender's  Cable  and  Construction  Co  ,  Ltd.,  and  joint  manager  of 
the  Anchor  Cable  Co,,  Ltd.,  on  examination  by  JlR.  Buckmaster, 
K,C.  (for  the  Postmaster-General),  said  Callender's  Cable  Co.  con- 
tracted both  for  the  supply  and  the  laying  of  cables  ;  the  Anchor 
Co.,  for  the  last  five  years,  had  confined  themselves  to  supply. 
Callender's  Co.  contracted  to  lay  in  conduits  prepared  for  them, 
and  also  to  construct  and  prepare  the  conduits  themselves.  During 
the  last  10  years  he  had  estimated  for  and  supervised  contract  work 
costing  over  f  5,000,000  in  this  country  and  abroad.  His  experience 
in  telephonic  work  had  not  been  so  great  as  in  the  supply  and  laying 
of  electric  light  and  power  cables,  but  he  had  supplied  and  laid  a 
number  of  telephone  cables  in  this  country.  There  was  no 
difference  in  the  cost  of  operations  and  handling  between  these 
and  telephone  cables. 

Mr.  Buckmaster  :  What  does  the  cost  of  supervision  include,  so 
far  as  contra'tor's  work  is  concerned  ,' — Primarily  the  salaries  of 
the  engineers  engaged  in  supervision  work,  the  cost  of  such 
clerical  assistance  as  they  need,  rent,  rates,  and  taxes  of  stores,  and 
petty  cash  for  stationery,  kc. 

What  do  you  add  to  cover  these  items  ? — Twenty  per  cent,  on  the 
cost  of  labour. 
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What  do  you  include  in  the  cost  of  labour  .'—All  labourers,  work- 
men of  all  kinds  en{;»Ked  in  handling  and  lnyinjf  the  cable,  jointers 
and  jdintern'  mates,  foremen,  watchmen,  storfkeepcrs,  labour  for 
handlinjT  at  the  stores,  and  workers  of  every  description,  in  short. 
When  a  contract  is  made  for  the  supplyinu  and  layins;  of  cable, 
the  work  is  placed  in  th-e  hands  of  an  engineer,  who  sends  to  the 
works  for  any  material  he  requires,  and  it  is  the  duty  of  the  works 
to  supply  the  material  at  any  point  he  may  direct  within  the 
ordinary  cartopc  limit  of  the  railway.  Anything'  beyond  that  is 
debited  to  the  contract.  All  charfre  up  to  that  point  is  a  charpre 
against  the  material.  So  far  as  i)lant  and  tools  are  concerned,  we 
keep  a  central  depot  at  the  works,  whence  they  are  issued  to  the 
contract  as  required.  In  the  caee  of  lar^'e  plant  a  rent  is  debited 
apainst  them,  small  tools  on  their  return  to  the  depot  are  valued  at 
what  they  are  then  considered  worth.  There  was  nothinjr  added  in 
respect  of  storape  of  material.  His  company  kept  a  store  in  every 
town  in  which  they  did  work,  but  that  was  included  under  the 
head  of  supervision.  A  very  slijfht  percentafre  of  the  heavy 
material  ever  went  into  that  store.  They  would  make  the  same 
arrantrement  for  supplying  a  contractor  that  they  did  when  they 
were  themselves  contractors,  if  he  asked  that  to  be  done,  as  he 
certainly  would  do  if  he  knew  his  business. 

What  do  you  add  for  the  contractors'  profits  ? — Ten  per  cent,  on 
the  labour  plus  supervision.  Five  per  cent,  is  generally  considered 
a  correct  fijrure  for  administration,  preparation  of  plans,  ice,  by 
the  people  for  whom  we  do  the  work. 

The  Witness  said  he  had  prepared  a  complete  schedule  of  the  cost 
per  mile  of  the  cables  required  for  replacing  the  National 
Telephone  Co.'s  system,  as  at  December  Hist,  1911.  He  estimated 
for  the  supply  only  not  for  the  layintr  ;  but  his  company  would 
have  been  pleased  to  contract  both  for  supplying  and  laying  them. 
The  output  of  his  company,  however,  was  not  sutBciently  great  in 
telephone  work  to  warrant  them  in  undertaking  to  supply  and  lay 
the  whole  system  within  two  or  three  years,  but  they  would  have 
been  prepared  to  undertake  one-fourth  of  the  amount,  and  there 
were  five  or  six  other  firms  carryinsr  on  a  large  business  in  the 
supplying  and  laying  of  electric  cables  in  this  country. 

In  answer  to  other  questions.  Witness  said  he  did  not  anticipate 
that  there  would  have  been  any  difficulty  in  getting  the  necessary 
copper,  which  was  estimated  at  about  6,000  tons,  in  the  system 
of  the  National  Telephone  Co. 

Sir  Alfred  Cuipps  said  it  was  13,000  tons. 

Mu.  Oali.endkk  explained  that  he  spoke  of  cables  only,  not  of 
overhead  wires. 

Mr.  liucKMASTER  :  Do  you  anticipate  that  there  would  be  any 
disturbance  of  the  market  if  an  order  for,  say,  6,500  tons  of  copper 
■were  placed  at  a  particular  time  .' — No. 

Mr.  Danckvvebts  (for  the  company)  :  For  immediate  delivery  ? — 
Certainly. 

Mr.  Callender  proceeded  to  explain  that  if  a  person  wanted 
to  buy  i!,000  tons  of  electrolytic  copper  at  any  one  time,  he 
would  be  faced  by  the  double  difficulty  that  he  could  not  get  it 
and  that  he  would  probably  put  the  market  up  against  him.  But 
he  could  go  into  the  market  and  buy  6,000  tons  of  standard  copper. 
Then  when  he  required  the  electrolytic  copper  from  time  to  time 
he  would  t;o  to  the  drawer  and  tender  his  warrants  for  the  standard 
copper,  together  with  the  difference  in  price  between  the  two 
qualities  of  copper,  and  get  his  electrolytic  copper. 

Mb.  Justice  Lawrence  :  Is  not  there  a  risk  that  you  could  not 
get  it .' — There  is  no  risk,  my  Lord,  because  I  could  go  to  the 
standard  refiners  and  get  it  there. 

Mr.  Justice  Lawrence  :  We  were  told  that  they  were  chiefly 
in  America. — They  are,  but  there  are  two  in  this  country. 

We  have  been  told  that  the  copper  market  is  very  sensitive  and 
somewhat  erratic. — It  is  both  sensitive  and  erratic,  my  Lord. 

Mr.  Justice  Lawrence  :  Then  I  should  have  thought  there 
would  be  a  risk  in  the  matter. 

Mb.  Callender  thought  not.  The  difference  in  price  between 
standard  and  electrolytic  copper,  he  explained,  was  about  £3  per 
ton.  The  maximum  variation  between  the  two  kinds  during  the 
last  10  years  had  been  £i  10s.  a  ton,  and  they  had  come  as  near 
each  other  as  2.js.  So  all  the  buyer  Uad  to  do  was  to  provide  for  any 
variation  in  the  difference. 

In  cross-examination  by  Sir  Alfred  Cripps,  K.C.  (for  the  com- 
pany). Witness  said  his  company  had  supplied  and  laid  telephone 
cables  to  the  value  of  £25,000  annually  in  this  country  alone 
dnring  the  last  10  years.  If  he  were  to  reckon  those  supplied 
abroad  the  total  would  be  a  very  different  one.  He  estimated  that 
the  cost  of  carrying  out  a  contract  within  a  limited  time  was  not 
more,  but  rather  less,  than  where  the  work  was  extended  over  a 
long  period.  The  cost  of  supervision,  for  instance,  would  be  less 
where  the  work  was  carried  through  rapidly. 

Me.  D.  C.  Jackson,  a  civil  and  electrical  engineer  in  America, 
and  member  of  other  similar  bodies  in  that  country,  on  being  called 
to  give  evidence  for  the  Postmaster-General,  and  examined  by  Mr. 
Branson,  said  he  was  a  member  of  the  firm  of  Messrs,  D,  C.  and 
W.  M.  B,  Jack^on,  engineers,  of  Boston.  Mass..  and  Chicago.  He 
himself  was  Professor  of  Electrical  Engineering  in  the  Massa- 
chusetts Institute  of  Technology.  His  firm,  he  said,  were  con- 
sulting engineers,  dealing  with  electric  lighting,  power  and 
telephones.  He  was  engineer  to  the  Massachusetts  Highways 
Commission,  a  quasi-judicial  body  having  control  of  the  rates  and 
service  of  the  telephone  companies  in  the  State,  and  he  had  had  to 
give  his  attention  to  both  thpse  points.  He  had  also  had  experience 
as  to  the  capital  outlay  required  for  putting  np  a  telephone  system, 
and  the  question  of  the  life  of  plant.  His  telephone  practice  alone 
had  covered  nearly  a  million  stations  during  the  last  few  years. 
The  Witness  said  he  had  paid  three  special  visits  to  this  country  at 
the  invitation  of  the  Post  Office  for  the  purpose  of  advising  as  to 
the  best  method  of  inventorying  and   valuing  the   National  Tele- 


phone Co.'s  plant.  He  had  inspected  the  plant  in  12  of  the  98 
centres  of  the  company's  system,  and  had  made  an  examination  of  57 
of  the  company's  exchanges,  including  1.5  of  the  larger  ones. 

Objections  were  raised  to  the  witness's  qualification  as  an  expert 
in  this  country,  but  the  examination  was  allowed  to  continue. 

Mr.  Jackson  then,  in  reply  to  Mb.  Branson,  said  that  if  he  had 
to  ascertain  the  value  of  the  plant  in  the  National  Telephone  Co.'a 
system  at  a  particular  day,  he  should  look  upon  the  cost  of  con- 
struction as  estimated  by  a  contractor  or  contractors  a«  the  best 
method  of  determining  the  question.  To  that  he  would  add  the 
cost  of  the  undertaker's  administration. 

Mr.  Jackson,  continuing,  said  he  had  himself  been  a  contractor 
engaged  in  the  construction  of  electric  light,  power  and  railway 
systems.  He  was  at  one  time  at  the  head  of  the  contracting 
department  of  the  Edison  General  Electric  Co.,  dealing  with  con- 
tracts amounting  to  from  three-quarters  of  a  million  to  a  million 
pounds  pfr  annum. 

Mr.  Bbakson  :  What  figure  would  you  add  for  contractors' 
supervision  / — 20  per  cent.,  or  perhaps  less,  to  the  cost  of 
material,  freight,  labour,  casualty  insurance,  cartage  and  other 
associated  costs.  That  2i)  per  cent,  would  cover  such  costs  as  the 
contractors"  office  or  staff  as  far  as  wages  and  salaries  are  concerned, 
and  the  establishment  charges.  His  own  experience  with  the 
Edison  Co.  was  that  they  never  approached  20  per  cent,  for  such 
costs. 

Mb.  Justice  Lawrence  did  not  see  how  the  witness  could  put 
the  cost  at  20  per  cent.,  if  in  his  experience  that  percentage  was 
never  approached. 

The  witness  said  20  per  cent,  ivas  the  outside  figure  to  be  esti- 
mated, and  where  a  man  had  a  chance  of  making  a  profitable 
contract  he  would  put  this  cost  at  the  maximum.  Ilis  own 
experience  never  exceeded  "a  cost  of  15  per  cent,  but  he  had  made 
contracts  in  which  he  allowed  l.'j,  18,  and  20  percent.  For  con- 
tractors' profit,  he  would  add  10  per  cent,  to  the  figures  already 
discussed.  If  the  contractor  were  himfelf  the  manufacturer  there 
was  a  difference.  When  he  was  with  the  Edison  Co.  the  contracting 
department  was  never  expected  to  make  a  profit  upon  the  plant 
supplied  by  them,  but  it  was  expected  to  make  a  10  per  cent,  profit 
on  labour  and  everything  bought  outside. 

For  the  employers  work — making  the  contract,  inspecting 
materials  during  construction,  finally  making  the  approval  of  the 
construction  and  certifying  for  the  payment  of  the  contractor,  he 
would  not  allow  more  than  5  per  cent.  The  amount  of  the  em- 
ployer's burden  would  be  proportionately  less  in  a  large  contract 
than  in  a  small  one.  It  would  be  more  expensive  to  build  up  a 
system  piecemeal  than  by  continuous  work. 

The  Witness  was  then  examined  as  to  the  probable  effect  on  the 
market  of  13,000  tons  of  copper,  the  amount  used  in  the  National 
Telephone  Co.'s  system.  The  annual  output  of  electrolytic  copper 
in  the  United  States,  he  said,  was  about  600,000  tons,  about  half  of 
which  was  exported.  The  output  of  the  rest  of  the  world  was  from 
100,000  tons  to  125,000  tons,  so  that  the  proportion  of  the  amount 
of  copper  contained  in  the  company's  system  spread  over  two  years 
represented  9  per  cent,  of  the  world's  output.  The  average  visible 
supply  of  copper  at  any  one  time  varied  from  100,000  to  300,000 
or  1011,000  tons. 

Mr.  Biwnson  :  Is  it  your  view  that  a  purchase  of  13,000  tons 
of  copper  would  have  any  effect  upon  the  market .' — No,  not  if 
made  judiciously.  If  a  contractor  had  an  order  to  build  a  plant 
containing  13,000  tons  of  copper,  he  would  have  all  his  copper 
purchased  within  a  few  weeks,  for  delivery  as  he  wanted  it  during 
the  term  of  his  contract,  without  any  disturbance  of  the  market. 
As  the  English  market  drew  a  very  large  proportion  of  its  supplies 
of  copper  from  the  American  producers,  his  experience  in  America 
was  applicable  to  this  case. 

The  lead  in  the  company's  cables  Witness  estimated  at  38,000 
tons.  The  annual  output  of  the  world  was  over  1,C00,000  tons, 
and  the  purchase  of  28,000  tons  would  not  affect  the  market.  The 
same  answer  applied  to  the  purchase  of  the  900  tons  of  tin  used. 

Witness  said  the  small  magneto  switchboards  used  by  the  company 
were  identical  with  plant  used  in  America,  and  he  put  both  the 
physical  and  effective  life  of  these  at  10  years,  and  about  the  same 
for  large  magneto  switchboards.  He  put  the  physical  life  of  the 
common  battery  plant  at  15  to  20  years,  and  its  effective  life  at  10 
years,  the  shortness  of  the  effective  life  being  caused  by  the  rapid  and 
steady  development  of  the  art  of  telephony.  Subscribers' apparatus 
he  gave  an  effective  life  of  about  10  years.  The  best  way  of  com- 
puting the  depreciation  value  of  a  plant,  he  said,  was  first  to 
take  the  estimated  effective  life  of  each  species  and  the  age  at  the  time 
under  consideration  ;  from  these  one  could  compute  the  balance  of 
expectation  of  life  and  compare  it  with  the  value  of  the  new  plant, 
adding  the  salvage  value  of  the  plant. 

The  cross-examination  was  deferred. 

Mr,  Alexander  Siemens,  President  of  the  Institution  of  Civil 
Engineers,  kc,  said  his  firm  had  been  engaged  in  all  kinds  of  electrical 
work  for  many  years.  They  had  laid  eight  Atlantic  cables.  He  had 
seen  the  estimates  put  forward  by  the  Postmaster-General  in  thi 
arbitration,  and  agreed  with  it.  He  thought  it  was  ample.  Witness 
put  the  cost  of  contractors'  supervision  at  21  per  cent.,  contractors' 
profit  at  10  per  cent.,  and  contracting  engineer's  fee  at  5  per  cent. 
Nor  further  provision  was  made  for  ordering  and  storing — in  fact, 
in  work  of  that  kind,  no  store  was  necessary,  because  the  plant  was 
only  delivered  where  it  was  needed.  Where  his  firm  were  both  con- 
tractors and  manufacturers,  the  supplies  were  kept  in  store  at  the 
works  until  they  were  wanted,  and  that  was  the  usual  practice. 
Mr.  Siemens  said  his  firm  could  undertake  to  complete  the 
whole  of  the  National  Telephone  Co.'s  system  in  2i  years,  both 
underground  cables  and  overhead  wires,  by  restricting  the  number 
of  outside  orders  for  the  same  period.  His  firm  was  using  about 
2,000   tons  of   electrolytic   copper   per  annum   in   their  work    at 
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Woolwich,  but  that  could  be  increased  to  4,000  tone,  so  that 
without  disturbing  their  general  business  they  could  apply  2.000 
tons  to  this  telephonic  business.  And  if  necessary  the  works  could 
be  extended  within  six  weeks.  He  did  not  anticipate  any  di£Bculfy 
in  getting  enough  labour  either  inside  or  out.side  for  the  completion 
of  the  contract.  There  might  be  some  difficulty  at  first  in  getting 
a  sufficient  supply  of  jointers,  but  these  could  be  trained  in  two 
months.  The  work  could  be  carried  on  at  as  many  different 
points  as  were  necessary  to  expedite  it.  If  his  firm  here  had  any 
difficulty  in  turning  out  the  cable  he  would  get  the  help  of 
the  houses  of  Siemens  in  other  countries  which  dealt  with 
30,000  tons  of  electrolytic  copper  a  year.  The  Berlin  house  alone 
was  now  consumg  80  tons  a  day,  or  at  the  rate  of  24,000  tons  a 
year.  Witness  said  his  firm  laid  the  original  telegraph  lines  in 
Russia  in  "57,  in  Argentina  and  Brazil,  and  had  done  a  great  deal  of 
work  in  India.  His  firm,  he  said,  wrote  off  10  per  cent,  a  year  on 
all  their  plant,  so  to  say,  leaving  90  per  cent,  of  the  original  value 
at  the  end  of  the  first  year,  then  10  per  cent,  on  that,  and  so  on  in 
diminishing  principal. 

In  cross-examination  by  Mb.  Danckweets,  K.C,  Mr.  Siemens 
said  he  required  to  make  no  calculations  in  order  to  arrive  at  an 
agreement  with  the  estimates  of  the  Post  Office.  He  would  not 
have  known  his  business  if  he  had  not  been  able  to  do  so  without 
fresh  calculation. 

In  re-examination  by  the  Solicitor-General,  witness  explained 
that  the  integral  parts  of  the  cost  of  cable  were  90  per  cent,  for 
material,  5  per  cent,  for  making,  and  .">  per  cent,  for  establishment 
charges.  When  the  works  were  run  at  night,  the  increased  cost  of 
labour  was  balanced  by  the  decreased  cost  of  establishment  charges. 
He  added  that  the  representatives  of  the  firms  of  Siemens  in  various 
countries  were  in  the  habit  of  having  periodical  conferences  on  the 
condition  of  business,  and  as  the  result  of  one  of  these,  they  were 
now  erecting  large  telephone  works  at  Woolwich.  "  We  think  there 
will  be  a  demand  for  telephones  now."  he  said. 

Me.  G.  W.  Cook,  a  retired  superintendent  engineer  of  the  Post 
Office,  gave  evidence  to  show  that  several  of  the  cement  conduits 
of  the  National  Co.  were,  on  inspection,  found  to  be  defective, 
mainly  on  account  of  the  cement  blocks  getting  out  of  align- 
ment. 

Me.  Geo.  Wm.  Hook,  on  further  examination  by  the  Solicitor- 
General  (Sir  John  Simon),  spoke  of  a  case  in  Plymouth  where  the 
blocks  in  a  cement  conduit  of  the  company  bad  become  so  far  out 
of  alignment  that  they  could  not  get  a  mandrel  through,  and  one 
was  actually  lost  in  the  duct. 

Mr.  Justice  Lawrence  said  he  did  not  see  how  that  affected 
the  case. 

The  Solicitor-General  said  the  parties  bad  agreed  a  value  to 
be  put  upon  these  cement  block  conduits  when  they  were  new. 
Now  the  Court  had  to  determine  how  much  further  life  was  left  in 
them.  The  view  of  the  Post  Office  was  that  their  present  condi- 
tion was  such  that  their  rem.aining  life  was  very  short.  Supposing 
the  Post  Ofiice  showed  that  there  was  reason  to  think  that  in  a 
substantial  part  of  the  whole  these  blocks  were  out  of  alignment, 
with  the  result  that  there  was  not  a  3-in.  hole  left,  they  were 
already  in  a  condition  when  they  had  served  their  bfst  years  and 
had  become  inetficient,  almost  obsolete  conduits.  That,  he  thought, 
would  have  a  bearing  on  the  question  of  life. 

His  Lordship  said  the  condition  of  the  conduits  would,  of  course, 
be  taken  into  consideration,  but  he  would  not  allow  himself  to  be 
influenced  by  the  loss  of  a  mandrel. 

The  Witness  said  that  the  3-in.  conduits  of  the  company  should 
have  taken  a  2eJ-in.  mandrel  if  they  had  been  clear,  but  out  of  183 
miles  examined  by  him,  SOTi.'ir  of  the  conduits  were  blocked  to  the 
2j-in.  mandrel.  23'217  would  take  a  2J-in.  mandrel,  2'476  would  take 
a  2-in.  mandrel,  and  4  964  were  below  that. 

Sir  Alfred  Cripps  (for  the  company)  asked  if  it  was  not  the 
case  that  all  except  a  very  small  proportion  of  the  company's  cables 
would  pass  through  a  2i-in.  or  even  a  2-in.  duct. — Mr.  Hook  said 
he  did  not  know  that,  but  pointed  out  that  the  trouble  was  a  pro- 
gressive one. 

Mr.  Jackson  was  recalled  for  cross-examination,  bnt  Sir  Alfred 
Cripps  declined  to  ask  any  further  questions. 

Mr.  Wm.  Aitkex,  M.I.E.E.,  on  examination,  on  behalf  of  the 
Postmaster-General,  by  Mr.  Branson,  said  he  had  been  exclusively 
connected  with  the  telephone  industry  for  30  years.  For  10  years 
he  had  been  in  the  employment  of  the  British  Insulated  and 
Helsby  Cables,  Ltd.,  during  part  of  that  time  as  telephone 
engineer  in  charge  of  their  telephone  manufacturing  works,  now 
formed  into  a  separate  company  under  the  name  of  the  Automatic 
Telephone  Manufacturing  Co.,  Ltd.  His  company  had  supplied 
25  trunk  and  1 1  common  battery  exchanges  to  the  Post  Office,  and 
had  also  supplied  plant  to  the  National  Telephone  Co.  Upon  the 
agreed  figures  for  cost  of  labour,  tools,  kc,  used  in  the  construction  of 
a  telephone  system,  he  estimated  that  an  allowance  of  20  per  cent, 
should  be  made  for  supervision,  with  5  per  cent,  on  freight,  cartage, 
Arc,  to  cover  the  money  laid  out  on  that  account,  if  com- 
petition were  not  very  keen,  but  if  it  were  keen  15  per  cent,  would 
probably  have  to  go.  There  would  be  nothing  to  add  beyond  that 
on  that  head.  For  contractors'  profits  he  would  add  10  per  cent, 
on  the  cost  of  labour,  tools,  ttc.  As  contractors  they 
added  no  contractors'  profit  on  plant  manufactured  by 
themselves,  but  on  goods  bought  from  other  manufacturers  they 
added  5  per  cent.  The  manufacturers'  profit  on  plant,  he  said,  was 
about  10  per  cent ,  but  it  varied  very  much.  Witness  said  he  agreed 
with  all  the  estimates  on  exchange  equipment,  subscribers' 
apparatus,  kc,  and  hie  company  would  be  prepared  to  undertake 
the  contract  to  replace  these  on  the  National  Telephone  Co.'s  lines 
on  those  terms  within  three  years. 

In  cross-examination  by  Sir  Alfred  Cripps,  Witness  said  that 
the  capital  of  the  Automatic  Telephone  Manufacturing  Co.,  Ltd., 


was  £1,000,000,  but  he  did  not  know  how  much  had  been  paid  up. 
The  company,  he  said,  had  only  been  in  existence,  as  such,  for  nine 
or  ten  months,  but  it  had  previously  been  long  engaged  in  large 
contracts  as  the  British  Insulated  and  Helsby  Co. 

Mr.  Sidney  George  Leech,  a  joint  managing  director  of  J.  B. 
Saunders  &  Co.,  Ltd.,  and  a  M.I.E.E.,  said  his  firm's  office  was  in 
Westminster.  His  firm,  he  said,  were  contractors  only  and  not 
manufacturers.  They  were  engaged  in  the  construction  and  main- 
tenance of  overhead  telephone  and  telegraph  lines,  also  on  electric 
light  and  power  lines  carried  overhead.  At  present  they  were 
maintaining  the  telegraph  systems  belonging  to  24  of  the  smaller 
railway  companies.  Having  no  factory  of  their  own,  they  bought 
the  supplies  necessary  for  any  construction  work  they  undertook. 
For  supervision  in  the  erection  of  poles  and  standards,  and  the 
placing  of  bare  wire  and  aerial  cable,  he  estimated  that  19  per  cent, 
should  be  charged  on  the  cost  of  tools,  &c.  Contractors'  profit  he 
never  estimated  at  more  than  10  per  cent.,  but  it  was  usually  less. 
He  also  charged  a  percentage  of  the  material  bought  for  the  work. 
He  allowed  nothing  for  storage. 

In  cross-examination  by  Sir  Alfred  Cripps,  Witness  said  the 
amount  of  telephone  construction  his  company  had  done  during 
the  last  five  years  under  contract  was  negligiljle,  and  as  regarded 
telephone  work  for  the  railways,  whose  telegraphs  and  telephones 
they  maintained,  he  could  not  separate  construction  from  main- 
tenance. The  annual  figure  under  both  these  heads  was.  roughly. 
£30,000.  He  thought  supervision  and  administration  would  cost 
more  where  work  was  spread  over  a  long  period  than  when  it  was 
executed  in  a  short  time,  but  labour  would  not. 

In  re-examination,  M'itness  said  the  19  per  cent,  which  he 
estimated  for  supervision  and  administration  was  arrived  at  by 
reference  to  the  actual  amounts  shown  in  his  firm's  contracts. 

Mr.  Andrew  Young,  valuer  to  the  London  County  Council  for 
the  last  24  years,  on  examination  by  Mr.  Schwabe.  said  he  would 
allow  5  per  cent,  for  headquarter  administration,  of  which  4  per 
cent,  would  go  to  the  engineer  to  provide  for  the  cost  of  devising 
the  scheme  of  the  work,  for  preparing  all  designs,  plans,  estimates 
and  other  documents,  supervising  the  work,  providing  a  drawing 
olEce  and  other  engineers  in  charge  of  the  construction  of  the 
work,  and  any  machinery  that  might  be  necessary  for  the 
inspection  and  testing  of  any  materials,  kc.  He  allowed  10  per  cent, 
on  the  fundamental  cost  for  contractors"  profits,  and  said  the  con- 
tractors in  that  10  per  cent,  included  all  contingencies.  In  prepar- 
ing a  contract,  an  engineer  might  make  a  separate  allowance  for 
contingencies,  but  the  contractor  would  not  do  so.  If  the  sum  so 
allowed  by  the  engineer  were  not  wholly  expended,  the  residue  went 
back  to  the  employer.  But  there  was  no  need  of  a  contingency 
fund  in  the  case  of  work  that  had  already  been  executed.  He  said 
he  had  never  before  heard  of  a  charge  for  interest  on  plant,  and  as 
for  the  cost  of  obtaining  subscribers"  agreements,  he  thought  that 
ought  rather  to  be  a  charge  upon  the  business  than  upon  the  con- 
struction. 

Mr.  Ju.stice  Lawrence  :  Supposing  the  purchaser  takes  over 
the  subscribers  and  their  agreements  ? — Then  I  consider  that  the 
profits  come  in  there,  and  under  the  Tramways  Act  we  are  not 
allowed  to  take  profits  into  consideration. 

SiK  James  Woodhouse  :  Are  you  aware  that  the  Post  OfiBce, 
before  they  go  into  a  district,  canvass  a  district  in  order  to  ascertain 
the  probable  number  of  subscribers  ? — They  may  do  so. 

Would  that,  in  your  view,  be  any  part  of  the  cost  of  constructing 
the  exchange  ? — No,  my  Lord.  I  consider  it  should  be  taken  out  of 
the  revenue,  and  not;  added  to  the  capital  value. 

In  cross-examination  by  Mr.  Danckwerts,  Witness  said  it  was 
his  experience  that  contractors  were  willing  to  accept  a  10  per  cent, 
profit,  but  he  could  not  estimate  how  much  contingencies  and 
establishment  charges  would  reduce  that,  before  the  actual  net  profit 
of  the  contractor  was  ascertained. 

Mr.  Justice  Lawrence  :  Have  you  made  any  estimate  of  what 
his  net  profit  is  to  be  ? — No,  my  Lord.  I  only  know  that  contractors 
will  accept  contracts  on  the  10  per  cent,  basis. 

In  answer  to  other  questions,  the  Witness  said  he  had  valued  the 
plant  only,  in  the  ordinary  way ;  if  he  had  had  to  value  the 
system  as  a  going  concern,  of  course  the  value  would  have  been 
considerably  greater.  He  made  no  allowance  for  obsolescence  of 
plant. 

In  re-examination  by  Sir  John  Simon,  Witness  said  that  the 
plant  of  the  undertaking  would  be  of  no  more  value  because  it  was 
taken  over  as  a  going  concern.  The  increased  value  belonged  not 
to  plant  but  to  goodwill.  He  was  strongly  of  opinion  that  a 
sinking  fund  Ijasis  was  not  a  proper  one  to  apply  in  order  to 
ascertain  the  value  of  a  plant  which  was  not  new. 

The  Solicitor-General  said  the  Post  Ofiice  would  finish  its 
evidence  this  week,  and  he  suggested  that  a  break  of  a  few  days 
might  then  be  made  before  arguments  were  entered  upon.  That 
would  allow  Mr.  Snell  and  Mr.  Gill  to  complete  their  efforts  to 
simplify  the  mode  of  determining  the  life  of  plant. 

(7(1  he  contimied.) 


Compensation  Claim. 


There  was  a  settlement  on  Monday,  at  Blackburn  County  Court 
of  the  case  in  which  John  Thomas  Watson .  electrical  engineer.  Royal 
Terrace.  Darwen,  claimed  £222  from  Messrs,  Dick,  Kerr  &  Co.. 
electrical  engineers,  of  Preston,  on  account  of  the  death  of  his  son, 
Evan,  who  was  killed  whilst  working  at  respondents'  works.  The 
father  set  up  a  claim  of  partial  dependence,  and  it  was  decided  to 
grant  him  £78. 
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Attobney-Genkual  i:  London  Ei.ectbic  Railways  Co. 
On  Friday  last  Mr.  Justice  Neville,  in  the  Chancery  Division,  had 
before  him  the  motion  by  the  Attorney-General,  at  the  relation  of 
the  Gordon  Hotels,  by  which  it  was  souftht  to  restrain  the 
dofendants  until  the  trial  of  the  action  or  further  order,  from 
immpinpr  at  their  works  on  the  Embankment  in  a  manner  which,  it 
wa?  iilleijed,  was  calculated  to  damairo  the  relators'  property. 

Mr.  Felix  Ca8«cl,  K.C.,  and  the  Hon.  H.  B.  Poneonby  were 
counsel  for  the  plaintiffs,  and  the  Railway  Co.  was  represented  by 
Mr.  Bramwell  Davis,  K  C,  and  Mr.  Mossop. 

Mil.  Casski,  said  that  the  motion  was  to  restrain  the  de- 
fendants from  pumpinf;  water  from  their  works  in  violation 
of  an  express  provision  in  their  Act  of  Tarliament  under 
which  they  were  carrying  out  these  particular  works.  The 
action  was  broueht  by  the  Attorney-General  at  the  rela- 
tion of  the  Gordon  Hotels,  who  owned  the  Hotel  Metropole.  at 
the  corner  of  Northumberland  Avenue  and  Whitehall  Place,  and 
they  were  apprehensive  that  this  pumpinfr  would  endanjrer  their 
buildings,  and  other  buildings  in  the  immediate  neighbourhood. 
The  defendant  company  was  an  amalgamation  of  the  Charing  Cross, 
lUiston  ami  llampstead  Railway,  the  Baker  Street  and  Waterloo, 
and  he  thoutrht  also  the  Piccadilly,  but  with  that  they  were  not 
concerned.  The  defendant  comimny,  under  an  Act  of  11)11,  had 
power  to  make  a  loop  line,  the  object  of  which  was  to  bring  the 
Charing  Cross,  Euston  and  Hampstead  into  direct  communication 
with  the  District  Railway,  the  present  terminus  of  the  Charing 
Cross,  Euston  and  Hampstead  being  under  the  Charing  Cross  Station 
of  the  South-Eastem  and  Chatham,  and  having  no  connection  with 
either  the  Charing  Cross  Station  of  the  District  or  the  Embank- 
ment Station  of  the  Baker  Street  and  Waterloo.  By  the 
London  Electric  Railways  Act  of  1911,  which  authorised  this 
loop,  it  was  provided  that  the  construction  of  the  railway 
should  be  by  metal  shields  worked  by  hydraulic  pressure,  and  of 
such  length  as  to  protect  the  soil.  Sec.  5  provided  that,  where 
fluid  was  found,  compressed  air  should  be  applied  to  prevent  the 
inflow  of  any  sand,  silt  or  gravel,  and  the  excavation  should  be 
immediately  stopped  until  compressed-air  machinery  was  provided. 
Sec.  G,  which  was  the  important  one,  provided  that,  except  in  the 
ca.se  of  something  unforeseen,  or  for  th<-  purpose  of  removing 
running  water,  no  use  should  be  made  of  a  pump  or  other  like 
method  of  removing  water  from  the  works.  What  the  defendants 
were  doing,  and,  in  fact,  had  done  ever  since  December  28th,  1911, 
when  these  works  were  commenced,  was  to  pump  continuously  at  a 
point  quite  close  to  the  District  Station.  It  was  not  disputed 
thjit  they  had  been  pumping  ever  since  December,  1911,  and 
that  the  pumping  was  still  going  on,  but  they  said  the  pump- 
ing was  now  being  done  by  another  company.  It  was,  however, 
admitted  that  they  were  doing  it  up  to  October  12th  at  the  rate  of 
about  100  gallons  a  minute.  Since  the  motion  was  launched, 
however,  an  undertaking  had  been  given  that  the  pumping  should  be 
as  little  as  possible,  and  should  not  exceed  60  gallons  a  minute. 
That  undertaking  '  was  given  before  the  Vacation  Judge,  and  the 
motion  had  stood  over  until  that  day  ;  but  on  October  12th  the 
plaintiffs  received  a  letter  from  the  defendants'  solicitor  to  the 
ctVeot  that  the  Metropolitan  District  Railway  proposed  to  proceed 
the  following  week  with  works  authorised  by  an  Act  of  1912,  and 
it  would  be  necessary  for  them  to  pump,  and  that  the  pumping 
operations  of  the  defendant  company  had  been  suspended  for  the 
time  being.  The  letter  concluded,  and  it  was  written  so  that  the 
plaintiffs  might  not  in  any  way  be  taken  by  surprise,  that  the 
Metropolitan  and  District  were  not  restricted  in  any  way  as  to 
pumping.  All  the  plaintiffs  knew  was  that  the  same  pumping  was 
still  continued,  though  they  were  now  told  that  it  was  by  a  different 
company  under  a  different  Act  of  Parliament. 

Mb.  Bbasiwell  Davis  said  that  his  clients  had  ceased  pumping, 
and  he  was  quite  willing  to  undertake  to  let  the  plaintiffs  have 
notice  if  at  any  time  it  was  proposed  to  resume  pumping  on  behalf 
of  the  London  Electric  Railways,  who  were  the  only  defendants  to 
this  action. 

Me.  Cassel  said  he  felt  the  difficulty  of  pressing  for  an  interim 
injunction  when  the  defendants  said  they  had  ceased  to  pump. 

Mb.  Bbajiwell  Davis  :  And  my  friend  shall  have  seven  days' 
notice  of  any  intention  on  our  part  to  resume.  He  could  not,  he 
said,  give  an  absolute  undertaking  that  there  should  be  no  pumping 
without  seven  days'  notice  as  an  emergency  might  prevent  such  an 
undertaking  being  fulfilled  with  reasonable  safety.  The  plaintiffs, 
however,  might  take  it  that  there  was  no  immediate  intention  by 
the  Loudon  Electric  Co.  to  resume  pumping. 

Mb.  Cassel  said,  under  the  circumstances,  he  could  not  ask  for 
an  injunction  upon  the  motion,  but  asked  whether  the  trial  of  the 
action  could  not  be  expedited. 

His  Lordship  thought  that  was  reasonable  as  the  motion  had 
not  been  pressed,  and  it  was  no  doubt  better  for  all  parties  that  they 
should  know  where  they  stood. 

Mb.  Cassel  suggested  that  the  motion  might  be  nsed  as  a 
summons  for  directions  and  the  date  of  pleadings  fixed. 

His  Lordship  said  that  if  it  was  only  a  question  of  whether 
under  their  Act  to  pump  as  they  had  been  pumping,  no  pleadings 
would  be  required. 

Mb.  Bkamwell  Davis  said  that  his  contention  would  be  that 
under  their  Act  of  Parliament  they  were  entitled  to  pump,  but  it 
was  not  only  a  question  of  whether  what  they  had  been  doing  in 
the  past  was  authorised  by  the  Act.  There  was  another  question, 
which  was,  that  it  was  only  a  trifling  amount  of  water  that  they 
had  been  pumping.  The  Act  said  that  if  unforeseen  circumstances 
arose,  they  could  pump  water  to  a  trifling  amount. 

Me.  Cassel  :  Thirty-nine  million  gallons  a  day. 

Mb.  Beamwell  Davis  :  That  is  a  matter  of  evidence. 

After  some  further  discussion,  it  was  agreed  that  the  motion 
should  stand  over  until  the  trial  of  the  action,  with  liberty  to  bring 


it  on  again  if  necessary,  the  plaintiffs  to  have  leave  to  amend,  and 
the  defendants  to  give  seven  days'  notice  of  any  intention  on  their 
part  to  resume  pumping.  Leftve  was  also  given  to  the  parties  to 
appeal  in  Chambers  for  inspection  if  they  were  unable  to  come  to  a 
mutual  arrangement. 


rOKEIQN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


8  PROPOSED  NEW  DUTCH  TARIFF.— The  Board  of  Trade  have 
just  issued  a  translation  of  a  proposed  new  Dutch  Tariff.  The  draft 
tariff  previously  issued  has  been  considered  by  a  Committee  of  the 
Netherlands  Government  for  upwards  of  a  year,  and  the  rates  now 
published  are  those  finally  suggested  by  the  Government.  The 
following  are  the  changes  which,  if  carried  into  effect,  will  most 
interest  readers  of  the  Electbical  Review  : — 


Cables  and  wire  of  copper  for  electric  installations 
insulated  and  other  copper  wire  having 
material  wound,  spun,  or  plaited  round  it 

Articles  and  manufactures  of  copper,  brass  or 
bronze  not  separately  mentioned  : — 

Roughly  worked     

Polished,  lacquered,  .V:c 

Porcelain  for  the  insulation  of  electric  current    ... 

Glass  globes  for  the  manufacture  of  incandescent 
electric  lamps      

Asphalte  and  asbestos  paper 

Rolling  stock  for  railways  and  tramways 

.,        „      for  transportable  railways 

Machine  tools,  boilers,  pumps,  refrigerating 
machines  and  air-compressors  with  fittings  ... 

Accumulators  ... 

Dynamos  and  electromotors  

Hoisting  and  conveying  appliances  worked  by 
machine  or  hand-power... 

Acces.sories  for  steam,  water  and  ventilating  in- 
stallations, such  as  cocks,  shut-off  valves,  &c.  : 
(«)  Fastened  to  or  imported  with  the  plant     ... 
(A)  Other     

Appliances  (apparatus)  not  being  machine  or  hand 
tools,  not  separately  mentioned 

Implements  not  separately  mentioned 

Parts  of  driving  machinery,  such  as  axles, 
couplings,  crankshaft  bearings,  transmission 
belts,  &c 

Engine  and  boiler  packing 

Mathematical,  physical,  surgical,  optical  and  elec- 
trical instruments  and  apparatus  not  separately 
mentioned... 

Lamps  and  ornaments  for  gas,  electric  or  other 
means  of  lighting,  with  or  without  the 
globes  belonging  thereto,  not  separately  men- 
tioned 

Didia-rubber  manufactures  not  separately  men- 
tioned                 

Celluloid  manufactures  not  separately  mentioned 

Asliestos.  even  if  mixed  with  other  substances  : 
Worked,  not  separately  mentioned      

Mica,  in  sheets  not  more  than  IJ  mm.  thick 

Mica  articles,  if  not  separately  mentioned... 

Aluminium  wire  for  electric  insulation  (insulated), 
other  wire  having  material  woujid,  spun,  or 
plaited  round  it  ...         

Iron  wire  with  other  material  wound,  spun  or 
plaited  round  it  ... 


Proposed 
rate. 


6% 


5% 

6% 
5% 

5% 

5% 


Free 
5% 
Free 

5% 


Free 
Free 


Free 
Free 


Free 
Free 


5% 


Free 


6% 
6^ 


••■% 


12%. 

12  % 
12% 

6% 

6  % 
12% 


6% 
6% 


No  duty  shall  be  le\ied  :— (a)  On  the  packing  of  imported  goods 
such  as  cases,  barrels,  baskets,  straw,  hay,  shavings,  &c ,  serving  to 
protect  the  goods  during  the  transport  from  breakage  or  other 
damage. 

(?<)  On  the  packing  of  imported  goods,  such  as  large  jugs  or  stone 
bottles,  tins,  cases  and  the  like  in  which  the  goods  are,  as  a  rule, 
stocked  and  kept  by  the  person  who  sells  them  again,  but  not 
delivered  to  the  consumer. 

((■)  On  small  soldered  tins,  paper,  and  tin-foil,  in  which  the  goods- 
are  wrapped  or  by  which  they  are  separated  from  one  another, 
small  boards  or  reels  round  which  trimming,  ribbon  or  thread  is 
wound,  unpainted  and  plain  (bare)  cardboard  boxes  and  similar 
packing  material  (even  if  the  goods  are  packed  therein  for  direct 
delivery  to  the  consumer,  in  so  far  as  this  packing  material  as  such 
has  no  commercial  value,  or,  after  unpacking,  is  no  longer  service- 
able for  a  similar  destination. 

A  duty  of  12  per  cent.,  ad  valorem,  shall  be  payable  on  the 
packing  of  imported  goods  not  falling  under  the  previous  para- 
graphs, it  will  not  be  necessary  to  indicate  in  the  Customs  declara- 
tion the  correct  name  of  the  packing,  but  it  will  be  sufficient  to 
declare  it  as  packing  for  retail  sale. 

The  provisions  of  the  previous  paragraphs,  shall  also  be  appli- 
cable to  goods  on  which  duty  is  levied  according  to  a  standard 
other  than  weight  or  which  are  admitted  free  from  import  dnty. 
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NEW    PATENTS    APPLIED    FOR,     1912. 

(NOT  YET  PUBLISHED.) 

Compiled  erpressly  for  this  journal  by  Messhs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


23,955.  "  Sparking  igniters  for  explosive  engines."  E.  A.  Raves.  October 
19th. 

23.959.  "Process  of  plating."  R.  Raf.n.  (Convention  date,  October  2l6t,  1911, 
Germany.)    October  19th.    (Complete.) 


23,402.    "  Electric  controller  contact."    J.  Dawson.    October  14th. 

23,404.  "  Sparking  plugs  for  internal-combustion  engines  and  other  purposes." 
A.J.  RiLEV.    October  14th. 

53  409.  "  Switchboard  connecting  cords  and  the  like."  P.  P.  Chaven. 
(Addition  to  1 1.306, 1912.)    October  14th. 

23,417.  "  Electrical  token  apparatus  for  railways."  A.  T.  Blaceaix  and  C.  M. 
Jacobs.    October  14th. 

23.429.  "  Composite  material  suitable  for  use  in  the  construction  of  heating 
elements,  rheostats  and  the  like."     A.  C.  Whish.    October  14lh. 

23.430.  *'  Electric  ignition  apparatus  for  internal-combustion  engines."  H. 
Leitner.    October  14th. 

23,432.     "  Dynamo-electric  macliines."    B.  A.  Holbech.    October  14th. 

23.450.  "  Manufacture  of  expl6sives.  fuses,  detonators,  percussion  caps  and 
the  like."    A.  Jaijces  and  G.  Wells.    October  14th. 

23.451.  "  Electrical  heating  apparatus  more  especially  vulcanisers."  H.  R. 
Nash.    October  14th. 

23,453.  "  Electric  incandescent  lamps."  T.  F.  J.  Tbuss.  October  14th. 
(Complete.) 

23  458.  "  Transmitting  apparatus  for  use  with  wireless  telegraph  systems." 
W.  H.  Bhephard  and  A.  E.  McKechnie.    Ootober  14th. 

23,475.  "  Process  for  the  manufacture  of  chemicaliy-pure  tungsten."  C.  H. 
FiscHEB.    October  14th. 

23,614.  "Electric  cut-outs."  VoitT  i  Haefener  Akt.  Ges.  (Convention 
date,  November  Snd,  1911,  Germany.)    October  16th.    (Complete.) 

23,520.  "  Electric  shade  carrier."  A.  E.  Otway,  J.  H.  Oemeod,  and  W.  J. 
PCKDCE.    October  15th.    (Complete.) 

23,627.    "  Telephone  systems."    H.  F.  Taylor.    October  16th. 

23,542.  "  Automatic  electric  current  controller  for  limiting  the  consumption 
of  current."  L.  Abbatecola.  (Convention  date,  March  26th,  1912,  Italy.) 
October  15th,    (Complete.) 

23,545.  "  Electro-osmotic  extraction  of  water  from  animal,  vegetable  or 
mineral  substances."  Gesellschaii  rcR  Electro  Osmose  m.b.H.  (Con- 
vention date,  July  17th,  1912.  Germany.)    October  15th.    (Complete.) 

23,564.    "  Wire  terminal  plugs."  C.  E.  Mowber.    October  16th.    (Complete.) 

23,576.  "Automatically-operated  fans."  W.  J.  Stimsos.  October  16th. 
(Complete.) 

23,588.  "  Wall  plugs  for  electrical  fittings."  F.  Scheinig.  (Convention  date, 
October  16th,  1911,  Austria.)    October  15th.    (Complete.) 

23,590.  "Electric  clock  systems."  L.  J.  Aron.  (Convention  date,  October 
10th,  1911,  Germany.)    October  15th.    (Complete.) 

23.693.  "  Filaments  suitable  for  incandescent  electric  lamps  and  the  like." 
British  Thomson-Houston  Co.  (General  Electric  Co.,  United  States.) 
October  16th. 

23.694.  "  Electric  motor-control  systems."  British  Thojison-Hocston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    October  15th. 

23,595.     "  Incandescence  electric  lamps."    J.  Red.    October  15th. 

23,597.  "  Magnetic  speedometers."  R.  Haddan.  (Stewart  &  Clark  Manu- 
facturing Co.,  United  States.)    October  16th.    (Complete.) 

23,605.    "  Sparking  plugs."    F.  A.  L.  Johmson.    October  16th. 

23,607.  "  Electrical  metal  conduit  cutters."  L.  H.  Marloe,  T.  G.  Hann  and 
J.  T.  Foster.    October  16th. 

23,621.  "  Fittings  for  electric  conduits  and  the  like."  C.  H.  Klyne  and 
S.  E.  R.  Beekrofi.    October  16th. 

23,639.  "Trolley  poles  for  tram  and  like  cars."  A.  Kenneth.  October 
16th. 

23.669.  "  Motor-controlling  switches."  W.  E.  Lake.  (Soci^te  Anonyme  du 
Temple,  France.)    October  16th.    (Complete.) 

23,689.    "Turbo-electric  machines."    A.  Rolfe.    October  17th. 

23,6m.    "  Police  call  alarms."    T.  Geant.    October  17th. 

23,703.  "  Apparatus  for  automatically  controlling  electric  heaters  or  the 
like."    G.  Wilkinson.    October  17th. 

23,718.  "  Deriving  electric  current  formed  by  means  of  thermo-electric 
elements."    P.  Ferra.    October  17ch. 

23,726.  "  Apparatus  for  use  in  the  heating  or  sterilising  of  fluid  by  means  of 
electricity."    T.  McClelland,  jun.    October  17th. 

23.732.  "  Portable  self-contained  electric  tell-tale  and  dash-board  light." 
W.  H.  Cole.    October  17th. 

23.733.  "  Electric  heating  devices."    A.  E.  WooDHorsK.    October  17th. 

23.734.  "  Reception  of  electric  waves."  B.  Goldschmidt.  (CTonvention 
date,  October  18th,  1911,  Germany.)    October  17th.    (Complete.) 

23,750.     "Branch  boxes  for  electric  conductors."    J.  KRAiUEB.    October  17th. 

23.774.  "  Incandescent  electric  lamps  and  holders  therefor."  A.  W. 
Beuttkll.    October  17th. 

23.775.  "Evacuated  envelopes."  British  Thomson-Houston  Co.  (General 
Electric  Co.,  United  States.)    October  17th. 

23.776.  "  Resinous  compositions."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)     October  17th. 

23,786.     "Cinematographs."    R.J.Samson.    October  18th. 

23.811.  "  Electric  lamps."    G.  S.  Brighten  and  H.  Forsteb.    October  ISth. 

23.812.  "Telephone  indicating  apparatus."    M.S.Conner.    October  18th. 
23,814.    "  Fitting  electric  lamps  to  firemen's  helmets."    W.  C.  Angel  and 

E.  A.  Cbeane.    October  ISth. 

23,832.  "  Electric  condensed  water  cleaners."  E.  Von  Wild  and  J.  de 
MiQUEL  Y  Almirall.  (Convention  date,  April  1st,  1912,  Spain.)  October  18th. 
(Complete.) 

23,850.  "Switch-operating  devices  for  tramways  and  the  like."  W. 
ZucKEBMAN.    October  18th, 

23.860.  "  Electrical  heating  devices."    A.  F.  Bebry.    October  18th. 

33.861.  "Cooking  utensils  and  other  heating  apparatus."  A.  P.  Berry. 
October  18th. 

23.869.  "  Manufacture  of  mica  plate."  C.  Fischee.  October  18th.  (Com- 
plete.) 

23.870.  "Device  for  transferring  the  energy  from  one  electric  oscillator  to 
another  by  shock  excitation."    H.  Sefton-Jones.    (Jacoviello  Soc.  Anon,  and 

F.  Jacoviello,  Italy.)    October  18th.    (Complete.) 

28,877,  "  Plug  for  electrical  plug  contacts,"  H,  SloTz  and  Stotz  &  Co. 
(Convention  date,  October  20th,  1911,  Germany.)    October  18th.    (Complete.) 

23,887.  "  Pocket  electric  lamp  signalling  apparatus."  H.  Neububgeb. 
October  19th. 

23.890.    "  Fittings  for  electrical  conduits."    J.  E.  NomiT.    October  19th. 

23  911.  "Electric  driven  vacuum  cleaning  apparatus."  W.  Griffiths  and 
Wizard  Dust  Estraotob  Co.,  LtI'.    October  .9th. 

23,917.  "  Electrical  current-limiting  switches."  H,  J.  Railiso,  J.  Stbachax 
and  E.  E.  Hoadley.    October  19th. 

23,»1S.  "  Automatic  electrically  operated  elevators."  R.  Lh-teblad  and 
Aktiebolaget  Elevatoe.    October  19th.    (Complete.) 

23,940.  "  Means  for  indicating  when  the  flow  of  current  in  an  electric  circuit 
is  interrupted."    A.  F,  Berry.    October  19th. 


PUBLISHED     SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  Ust  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  265,  High  Holbom,  W.C.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


18U. 


Electeic  Pobnaces.    a.  L.  J.  Qaeneau.    19,306.    August  29th. 

Apparatus  for  giving  Intermittent  Flashes  of  Light.    Julius  Pintsch  Akt.* 

Ges.     19,369.    August  aOth.    (January  Ibth,  1911.) 
Method  of  Electrically  Bonding,  and  a  Bond  for  Rails  or  the  like.    E. 

Vedovelli.    21,720.    October  2nd. 
Telephone    Instruments.     W.  H.  Derriman.    (Automatic   Enunciator   Co, 

2l,8i2.    October  ard. 
Telephone  or  like  Instruments.    W.  H.  Derriman.    (Automatic  Enunciator 

Co..    21,814.    October  ard. 
Telephone    Systems.     W.  H,  Derriman.     (Automatic  Electric  Co.)     21,815, 

October  3rd. 
Vapoub-klectric  Appabatcs.    p.  C.  Hewitt.    21,827.    October  3rd. 
Elevated  Railway  for  the  Conveyance  of  Passlngebs'  Luggage  and  other 

Goods.    S.  Aruold.    a2,406.    October  11th. 
Electric  I.WAKDESCENT  Lamps.    A.  W.  Gast.    22.779.    October  16th. 
ELECTmc  L.1MPS.    W.H.  Fulper.    S2,925.    October  17th. 
Photometric  Apfaeatos  fob  Indicating  and  Measuring  Chamges  in  Electbicai. 

Pressure.    J.S.Dow.    23,931.    October  2tth. 
Wireless  Telegea»hy.    J.  Gardner.    26,278.    November  14th. 
Electric    Djaphragm    Horns   and    like    Sound-Producing    Means.     W.    P. 

Thompson,     lakt.-bes.    Mix   Genest   Telephon   and   Telegraphenwerke.) 

26,489.    November  16lh. 


1912. 

Electric  FbE(jdency-Indicatino  Instruments.    British  Thomson-Houston  Co. 

(General  Electric  Co.)    b28.    January  fcth. 
Apparatus  for  The  Operation  or  Electrical  Clocks  by  Electeic  Waves.    F, 

bchneider.    3.966.    tebiuary  Ibth. 
Systems  for  Operating  or  Controlling  Time  I.sdicating  Devices.    L.  J. 

Aron.     7,6:6.     March  a9ih.     (talent  of    addiuon  not  gisnted.     Divided 

application  on  ia.obU  of  1911,  September  28th.) 

TROLLEiS  0R0>EEH1SAD    COLLECTORS    FOR    ELEcTRICALLY-DRIVEH   VEHICLES.      B. 

Francq  and  V.  b  raucq.    7,172.    iiarth  Both. 
Electric  Arc  Lamps.    W.  fechafler  and  Heimann.    8,140.    June  aist.    (April 

6th,  1911.) 
Electromagnetically-Operated  Switches,  Paeticulably  Adapted  fob  Con- 

THOLLiNQ  JiiLECxfaic  MoTORS.    E.  SchaitDcr.    b,L7e.    April  12lh. 
Akode  hCPPORis  FOR  USE  IN  ELECTROPLATING,    SpuTella  Co.  of  Great  Blitalh. 

(Splrella  CO.)    9,149.     April  16th, 
Apparatus  ior  Winding  Incandescent  Electeic  Lamp  Filaments  oh  theis 

Supports.     Soc.  irancaise  d'lncandescence  Par  le  Gas    (System    Auer). 

1U,U92.    April  «Mh.    (May  1st,  1911.) 
Alarm  Signalling  and  Contbolling  Devices.    A.  Eichter  and  Bock.    10,223. 

April  auth.    (Diviaed  application  on  21,959  of  1911,  October  ath.) 
Searchlights.    L.  Pasqualini.    l:-i,6'i9.    June  11th. 
Method  of  and  Apparatus  tOR  the  Eleciric  Transmission  of  Signs  or  Speech 

IN  Mines.    J.H.  Kemeke.    15,256.    June  29th. 
Plug  Connections  FOR  tLECTRicu.  Work.    A.A.Warner.    17,151.    July2£rd. 


Metalliferous  Mine  Installations. — Electrical  installa- 
tions in  metalliferous  mines  sometimes  call  for  a  considerable 
amount  of  attention  owing-  to  the  fact  that  in  the  first  instance 
they  were  designed  and  put  to  work  without  due  regard  to  the 
special  conditions  which  obtain  in  mining  practice.  It  is  unsafe  to 
apply,  without  modification,  designs  which  may  prove  satisfactory 
for  factory  or  similar  installations  above  ground,  inasmuch  as  the 
conditions  are  quite  different,  when  one  comes  to  consider  the 
mining  proposition.  For  example,  the  temperature  in  a  mine  is 
often  very  considerably  above  that  attained  on  the  surface,  and 
there  is  a  large  amount  of  dust  and  damp  usually  present,  aU  of 
which  tends  seriously  to  militate  against  the  successful  operation 
of  such  systems.  For  this  reason,  the  use  of  the  ordinary  type  of 
lampholder  in  the  lighting  of  pit  bottoms,  shafts  and  roads  is 
highly  inadvisable,  owing  to  the  large  amount  of  dust  and  damp 
which  get  into  the  holders.  Under  such  circumstances,  it  is  almost 
certain  that  there  will  be  an  accumulation  of  verdigris  on  the  con- 
tacts and  lamp  tops,  which  in  its  turn  will  cause  short  circuits. 

The  ideal  fitting  for  lighting  purposes  is  a  type  constructed  of 
porcelain,  with  the  wires" led  in  from  either  side,  and  having  con- 
tacts sunk  in  the  porcelain.  If  the  lamp  is  then  protected  by  means 
of  a  good  thick  well  glass  with  a  ring  or  hangmg  lip,  and  the  use  of 
flexible  wire  is  avoided,  it  is  probable  that  a  great  improvement  will 
usually  be  found  in  the  working  conditions  attending  the  use  of  elec- 
tric light  in  mines.  For  connecting-up  purposes,  two  leads  should  be 
run  from  the  mains,  of  S/22  gauge,  insulated  with  vulcanised  india- 
rubber. 

In  some  mines  a  good  deal  of  reliance  is  placed  upon  the  use 
of  porcelain  insulators  for  low-pressure  power  circuits,  but  it  should 
be  pointed  out  that,  especially  when  the  mine  is  situated  in  moist 
tropical  climates,  the  use  of  single-shed  insulators  is  likely  to  prove 
unsatisfactory,  inasmuch  as  there  is  sure  to  be  a  very  considerable 
amount  of  leakage.  So  pronounced  was  this  defect  in  one  instance 
in  the  tropics,  that  the  whole  system  employing  the  use  of  single- 
shed  insiilators  was  replaced  by  three-shed  insulators,  and  when 
teats  were  made,  a  very  much  more  satisfactory  result  was  obtained 
than  before. 
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CHINA    CALLS     TO    THE     BRITISH 
MANUFACTURER. 


Skvekai,  years  ago  we  implored  our  readers  to  do  all  that 
lay  in  their  power  to  secure  for  Great  Britain  a  reasonable 
share  of  the  future  electrical  and  engineering  trade  of  China. 
We  made  the  appeal,  as  powerfully  as  we  knew  how,  for  a 
personal  intelligent  investigation  of  the  whole  situation. 
We  adopted  a  style  a  little  more  direct  than  is  generally 
desirable,  owing  to  the  urgency  of  the  question,  and  we 
entitled  our  article  "  You  are  Wanted  in  China  !  "  expecting 
tliat  section  of  our  readers  who  are  responsible  in  such 
matters  to  place  their  own  emphasis  upon  the  "  You." 

AVe  have  no  complaint  to  make  respecting  the  attention 
given  to  the  call,  for  interesting  and  earnest  attempts  are 
to-day  in  progress  which  were  not  then,  attempts  which 
should  do  something  to  strengthen  our  position  in  a 
market  where  it  is  imperative  that  we  should  be 
very  much  alive.  But  the  few  efforts  that  we 
have  in  mind,  worthy  as  we  know  them  to  be, 
are  indeed  small  when  one  compares  them  with  the  enormous 
needs  of  400  millions  of  people  whose  leaders,  at  any  rate,  are 
on  their  feet  and  alert,  while  vast  hosts  of  others  are 
awakening  out  of  the  long  national  sleep.  Awakenuig  for 
the  multitudes  of  China  jneans  Westernisation,  or  what  we 
call  Civilisation,  and  Civilisation — be  it  good  or  bad  is  not 
the  question — means  needs  never  before  experienced, 
as  Mr.  E.  T.  Williams  shows  in  his  article  on  another  page. 
Westernisation  means  more  railways,  coal  and  iron  mines 
development,  sanitation  and  numerous  other  public  works  ; 
it  means  industrial  enterprise,  including  factories ;  it 
suggests  universities  and  new  colleges  and  schools  :  it  means 
electric  light  and  power  and  traction,  telegraphs  and 
telephones ;  it  means  hospitals  and  scientific  apparatus,  and 
in  the  end  —  years  and  years  hence  maybe,  when  we  in 
these  islands  have  used  and  exported  more  of  our 
coal  supplies,  unless  Providence  show  a  continuous  regard 
for  the  well-being  of  Western  races,  perhaps  the  Y'ellow  PerU, 
which  we  are  sometimes  inclined  to  pooh-pooh.  That 
eventuality,  however,  need  not  make  us  turn  in  our  sleep  at 
the  moment — posterity  will  be  able  to  handle  its  own  problems. 

Unpractical  ideas  and  ideals  dismissed,  we  regard  civilisa- 
tion and  all  that  it  means  as  something  greatly  to  be  desired 
for  the  China  of  to-day  and  her  mDlions,  and  we  are  up 
against  this  very  practical  proposition  :  Civilisation  is 
inevitable  ;  the  cultivation  of  trading  relations  promotes 
international  friendship  ;  the  assistance  of  "  the  foreigner  " 
is  required  ;  British  manufacturers  are  equipped  for  just 
this  sort  of  enterprise — our  engineers  and  contractors  have 
left  their  object  lessons  in  every  quarter  of  the  globe,  and 
we  need  to  secure  our  own  people's  well-being  at  home  by 
foreign  trade  expansion.  What,  then,  is  to  prevent  our 
going  in  and  securing  a  large  share  of  trade  in  territories 
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which  during  the  next  50  years  or  so  must  yield  a  wonderful 
harvest  ? 

Without  unduly  repeating  our  earlier  observations  respect- 
ing the  greatness  of  the  opportunity,  we  would  say  that  we 
are  at  the  beginning  of  a  great  movement — let  us  see  to  it 
that  we  are  at  the  head  of  it !  Our  foreign  competitors 
have  whetted  the  edge  of  their  commercial  weapons — 
listen  to  Shylock's  knife  upon  the  stone  I — and  if  in  our 
own  short-sightedness  we  leave  our  place  unoccupied,  or  hold 
it  only  weakly,  they  will  be  there.  There  is  proceeding 
among  the  nations  such  a  struggrle  for  Far  Eastern  trade  as 
was  never  before  witnessed,  and,  unless  we  throw  off  our 
apathy  and  our  trust  in  our  past  reputation,  the  future  of 
the  British  trader  in  China  will  be  as  that  of  the  Turk  in 
Europe — so  far  as  prestige  is  concerned  we  shall  be  told  to 
quit !  Let  the  reader  not  imagine  that  at  our  time  of  life 
we  are  in  a  mood  for  panic — the  position  is  not  lost  yet,  but 
the  great  guns  have  been  brought  against  it,  and  the 
resources  of  modern  international  competition  are  being 
used  by  Germany  and  America  alike,  demanding 
of  us  as  Englishmen  that  we  shall  summon  all 
our  forces  and  secure  what  we  hold  already,  and  fight  our 
way  to  full  possession  of  fields  which  now,  in  a  trading  sense, 
present  great  opportunities. 

Kemember  that  the  rising  generations  in  China  know  as 
well  as  we  do  what  must  come  with  the  progress  of  civilisation 
within  their  vast  Empire.  Remember  that  thousands  and 
thousands  of  their  leaders  have  learned  in  civilised  countries 
what  time  has  wrought  in  them.  Remember  that  many 
have  acquainted  themselves  intimately  with  the  manu- 
factures of  those  countries,  and  have  returned  home 
with  an  indelible  impression.  Remember  that  they  sit  at 
the  feet  of  European  and  American  teachers  of  science 
and  engineering.  They  thus  are  prepared  to  go  forward. 
Are  we  .'  They  know  that,  however  rapidly  the  country 
progresses  in  general  ways,  it  must  be  many  years 
before  they  can  possibly  manufacture  electrical  machinery 
and  apparatus  and  engineering  material  within  their 
own  borders  to  a  hundredth  part  of  the  extent  that 
speedily  advaiicing  civilisation  must  entail.  Mining,  railway 
and  water-power  work  will  demand  much  of  their  attention 
first — cannot  the  British  people  of  the  next  decade  or  two 
hope  to  do  a  fair  share  of  the  electrical  work  that  they  are 
unable  to  do  for  themselves  ? 

We  print  the  foregoing  thoughts  as  food  for  careful 
digestion,  and  hope  that  none  will  think  that  we  exaggerate 
either  the  scope  or  the  urgency,  but  we  are  anxious  for  these 
observations  to  immediately  eventuate  in  something  tangible. 
To  that  end  we  ask  our  electrical  and  engineering  manu- 
facturing and  trading  friends  to  turn  to  an  article  appearing 
in  our  following  pages  from  the  pen  of  Prof.  C.  A.  M.  Smith, 
who  has  recently  arrived  in  Hong  Kong,  and  taken  up  his 
post  as  Professor  of  Engineerbg  at  the  University  there. 
Geographically,  Hong  Kong  leaves  nothing  to  be  desired 
from  the  standpoint  of  British  trade.  Chinese  engineering 
students  wOl  doubtless  before  long  throng  the  University 
classrooms  and  laboratories  in  search  of  knowledge.  In 
these  laboratories  or  workshops  they  will  be  familiarised  with 
steam  and  electrical  machinery  and  apparatus — whose  shall 
it  be  ?  Gei'mau  ':  American  ?  or — in  a  British  University 
— British  ?  That  is  a  point  our  manufacturers  can  settle 
with  little  more  than  a  thought.  Thev  can,  if  thev  will,  have 


working  representatives  right  on  the  spot,  in  the  hands  of  young 
China — the  future  purchaser — with  British  name-plates 
which  will  tell  a  lasting  tale.  Here  is  an  investment  that 
should  in  days  to  come — sooner  as  well  as  later — yield  an 
incalculable  return.  Who  -^ill  be  the  first  to  grasp  the 
opportunity  and  send  what  is  required  ?  Shall  the  response 
be  speedy  and  hearty  too  .'     The  game  is  well  worth  whUe. 

I'rof.  Smith,  the  writer  of  the  article  referred  to,  may  be 
relied  upon  to  maintain  his  reputation  for  energy,  of  which 
our  own  and  certain  newspaper  pages,  as  well  as  the  students 
of  East  London  College,  where  he  was  one  of  the  professors, 
have  in  the  past  borne  their  own  witness.  We  have  reasons 
for  knowing  that  he  accepted  the  invitation  of  the'  Uni- 
versity of  Hong  Kong  to  organise  the  applied  science 
work,  at  some  considerable  self-sacrifice.  He  has  gone  to 
China,  voluntarily  facing  the  inconvenience  of  isolation, 
climate,  &c.,  for  a  remuneration  less  than  he  was  earning  in 
London,  although  well  aware  that  the  cost  of  living  in  the 
Far  East  is  in  excess  of  that  (f  the  Metropolis.  Whether 
he  would  desire  us  to  say  this  or  not,  it  will  serve  to  bring 
out  what  we  know  he  would  wish  to  emphasise  in  respect  of 
the  present  Chinese  position,  namely,  that  a  little  immediate 
self-sacrifice  on  the  part  of  our  firms  is  what  is  required  in 
order  to  make  the  Hong  Kong  University  eloquent  of  the 
merits  and  claims  of  British  engineering. 


The  Institution 

of  Electrical 

Engineers. 


Ox  Thursday  next  the  Institution  in 
London  will  commence  the  first  session 
under  the  new  Articles  of  Association — in 
the  provinces  it  has  already  been  liegun — 
and  we  hope  to  witness  the  inauguration,  if  not  of  a  new 
policy  (for  the  letter  of  the  Institution's  aims  is  not  changed, 
as  expressed  in  the  Memorandum  of  Association),  at  any  rate, 
of  a  new  spirit,  a  new  attitude  towards  its  duties,  and  an 
enlightened  conception  of  what  those  duties  consist  in.  The 
Memorandum  is  one  of  those  documents  which  may  be 
casually  ]ierused  by  the  initiate  who  has  newly  acquired  the 
dignity  of  membership,  but  are  rarely,  if  ever,  consulted 
afterwards  ;  it  is,  however,  an  interesting  and  significant 
declaration  of  the  objects  for  which  the  Institution  was 
established,  which  are  broadly  summed  up  in  one  of  its 
clauses  as  being  '"  To  promote  the  general  advancement  of 
electrical  and  telegraphic  science  and  its  applications.  .  .  ," 
and,  in  addition  to  certain  specified  proceedings,  "  to  do  all 
such  other  lawful  things  as  are  incidental  or  conducive  to 
the  attainment  of  the  above  objects." 

Here  is  indeed  a  comprehensive  programme,  only  a  part 
of  which  has  hitherto  been  adequately  performed  ;  but 
spurred  on  by  the  eloquence  and  enthusiasm  of  Dr.  Ferranti, 
and  fortified  by  the  provisions  of  the  new  Articles  and  the 
augmented  funds  which  their  operation  will  place  at  the 
disposal  of  the  Council,  the  Institution  has  now  an  unpre- 
cedented opportunity  to  prove  its  mettle,  and  to  attain  to  a 
standard  of  efficiency  that  has  until  now  been  beyond  its 
highest  aspirations.  In  this  it  will  but  emulate,  in  the 
departments  of  administration  and  organisation,  the  mar- 
vellous achievements  of  the  industry  in  the  technical  and 
scientific  branches.  The  turbo-generator,  the  metal  filament, 
the  wireless  telegraph,  the  Rcintgen  rays,  the  electron — these 
and  other  admirable  inventions  and  discoveries  have  revolu- 
tionised the  art  and  science  of  electrical  engineering,  and  it 
is  only  fitting  that  the  brain  of  the  industry,  the  mechanism 
of  control  and  organisation,  should  take  part  in  the  re- 
generation which  is  in  progress  and  arouse  itself  to  play  the 
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leading  n'llc  in  the  }i;reat  developments  which  we  hope  to 
see  realised  in  the  near  future. 

Some  hints  as  to  directions  in  which  the  Institution 
might  well  take  action  are  given  in  the  interesting  address 
of  Mr.  A.  A.  Day  to  the  Manchester  Local  Section,  of  which 
we  give  an  abstract  elsewhere  in  this  issue.  ^Ir.  Day,  a 
pupil  of  Dr.  Ferranti,  directs  attention  to  the  disadvantages 
under  which  the  industry  labours,  and  which  will  delay  the 
coming  of  the  time  when  electricity  is  in  universal  use, 
unless  every  ojiportunity  is  taken  to  secure  uniformity  of 
system  and  concentration  of  elfort.  The  immense  advantage 
of  uniformity  would  be  felt  by  no  one  more  than  by  the 
maiuifacturer  and  the  contractor,  whose  diversity  of  designs 
and  variety  of  stocks  would  be  greatly  reduced,  while  the 
cost  of  production  would  also  be  lowered.  The  possi- 
bility of  linking  up  adjoining  areas,  and  of  con- 
centrating the  generating  plant  in  large  power  stations, 
would  be  immensely  facilitated,  and  thus  the  cost 
of  supply  would  be  diminished.  The  consumer  would 
also  benefit  by  relief  from  the  present  confusion  as  to  the 
correct  voltage  of  his  lamps,  the  type  of  current  for  his 
motors,  and  so  on.  We  confess  that  we  have  not  much 
faith  in  Governmental  intervention  as  a  rule,  but  in  certain 
cases  it  is  indispensable,  as  in  the  case  of  wayleaves  cited  by 
Mr.  Day.  Curiously  enough,  Mr.  Schotield  also  touched 
upon  the  question  of  uniformity,  in  his  address  to  the  York- 
shire Local  Section,  and  both  referred  to  the  lessons  of  the 
coal  strike. 

Regarding  the  intentions  of  the  Council  under  the  new 
rei/imc,  the  statement  drawn  up  by  Mr.  Robert  Hammond, 
after  the  special  meeting  of  Xovember  2nd  last  year,  threw 
a  good  deal  of  light  a\K>n  the  points  which  exercised  the 
minds  of  the  members  when  they  were  confronted  with  the 
new  articles.  This  statement,  unfortunately,  has  not  yet 
appeared — so  far  as  we  have  been  able  to  ascertain — in  the 
Journal  of  the  Institution,  but  we  hope  it  will  be  placed  on 
record  amongst  the  Prorreiliniis.  Failing  that,  the  gist  of 
its  contents,  and  of  the  Annual  Report  of  JIay.  I  Oil,  which 
also  dealt  at  some  length  with  questions  of  future  policy, 
will  be  found  in  our  reports  published  at  the  time,  and  we  do 
not  think  it  necessary  to  recapitulate  the  various  proposals 
then  brought  forward.  SuHice  it  to  say  that  if  they  are 
duly  carried  out,  the  members  will  undoubtedly  derive 
largely  increased,  and  more  directly  personal,  benefits  from 
their  membership,  and  the  prestige  of  the  Institution  to 
which  they  belong  will  be  steadily  increased,  raising  their 
status  with  it.  There  is  a  vast  amount  of  work  to  be  done 
— the  difficulty  is  not  to  point  out  openings  for  improvement, 
but  to  show  how  they  can  be  filled. 

On  January  1st  the  system  of  admission  by  examination 
will  probably  be  introduced-  in  connection  with  the  Associate 
Membership,  and  we  may  expect  to  see  a  considerable  number 
of  men  admitted  in  anticipation  of  that  date,  partly  to  avoid 
the  unknown  terrors  of  an  examination  on  an  unpublished 
syllabus,  and  partly  to  take  advantage  of  the  more  favour- 
able terms  offered  to  those  who  join  before  then.  This 
process  has,  in  fact,  been  in  progress  for  some  time  past, 
and  on  August  31st  the  membership  stood  at  the  round 
figure  of  6,600 — a  very  satisfactory  number,  second  only  to 
the  membership  of  the  Civil  Engineers.  "We  hope  it  will 
not  be  long  before  the  7,000  is  attained.  The  examination 
question  is  one  of  great  difficulty,  calling  for  the  most 
careful  consideration  ;  we  trust  that  enlightened  views  will 
prevail,  and  that  the  aim  will  be  to  prescribe  a  real  test  of 
culture  and  technical  ability,  rather  than  a  mere  feat  of 
mental  gymnastics  or  a  test  of  memory.  A 
rira  voce  examination  by  shrewd  and  cornpeteut 
observers,  possessed  of  a  deep  and  sympathetic  insight  into 
human  nature,  and  free  from  fads,  should  form  an  essential 
feature  of  the  system ;  and  the  fact  that  engineers  in  practice 
always  have  their  reference  books  and  note-books  at  hand 
should  be  recognised  by  permitting  the  unrestricted  use  of 
such  aids  in  the  written  examination.  Thus  cramming  will 
be  avoided,  and  the  candidates  will  be  enabled  to  prove  their 
true  worth.  The  examiner  who  is  always  trying  to 
trip  up  a  candidate  is  the  curse  of  the  examination  system. 
No  time  should  be  lost  in  issuing  some  indication  of  the 
ground  that  will  be  covered  and  the  standard  of  general 
education  that  will  be  required  of  candidates. 


A  I'TER  having  gradually  absorbed  nearly 

,,        ■•    .•        t  all  the  electricity  supply  works  in  Buenos 
(  oiiiiilicatioii  at  J       vf  J 

ItiieiiDs  AjTcs.  Ayi'cs,  including  at  least  one  British 
undertaking,  several  years  ago,  the  German 
Transmarine  Electricity  Co.  finds  itself  at  last  confronted 
with  the  prospect  of  fresh  competition,  although  rivalry 
has  been  threatened  on  previous  occasions.  This  time  it 
seems  that  a  supply  contest  will  really  take  place,  as  the 
Municipal  Council  has  now  granted  a  light  and  power 
supply  concession  to  the  Compania  Italo-.Vrgentina  de  Elec- 
tricidad,  to  whose  apj)lication  reference  was  made  in  this 
journal  two  or  three  months  ago.  Not  only  so,  but  the 
Government  has  sanctioned  regulations  to  allow  the  carry- 
ing into  effect  by  the  Lacrozie  Railway  and  Tramway  Co. 
of  the  hitherto  unexercised  clause  in  its  concession  which 
pernits  that  company  also  to  furnish  light  and  power  to 
the .  public.  The  (ierman  company's  concession  runs  to 
1957,  and  dates  from  1!)07,  when  the  undertaking,  which 
had  been  in  existence  in  one  form  or  another  for  a 
period  of  1.")  years,  was  consolidated.  The  20th  clause 
of  the  concession  provides  that  the  company  shall  be 
entitled  to  claim  all  facilities  which  may  be  granted  to  other 
legally  sanctioned  electricity  works  in  the  future.  Now  the 
Lacroze  concession  was  issued  in  I'.iOl,  and  as  a  railway 
company,  the  undertaking  has  a  perpetual  concession  based 
upon  national  law  ;  it  also  enjoys  exemption  from  Customs 
duties  for  the  importation  of  materials,  and  has  other 
facilities  which  the  German  company  does  not  possess, 
as  the  latter  must  transfer  its  undertaking  under  certain  sale 
conditions  to  the  city  on  the  expiration  of  the  licence  in 
1957.  As  the  decree  to  give  effect  to  the  supply  clause  in 
the  1904  concession  of  the  Lacroze  Co.  was  only 
published  on  August  6th,  1912,  the  i|Uestion  arises 
what  date  should  apply  to  the  concession  in  so  far 
as  the  supply  of  light  and  power  to  the  public  is 
concerned.  The  settlement  of  the  problem  promises  to  lead 
to  legal  proceedings,  the  result  of  which  is  uncertain.  On 
the  one  hand,  a  German  correspondent  at  Buenos  Ayres,  who 
apparently  represents  the  Teutonic  company,  states  that  the 
opinion  of  various  lawyers  is  that  the  decree  of  August  in  the 
present  year  has  to  be  regarded  as  the  commencement  of  the 
Lacroze  concession  for  supply  to  the  public,  and  the  German 
company  has  consequently  lodged  a  claim  with  the  city  for 
the  grant  of  the  improved  facilities  devolving  upon  the 
Lacro/.e  Co.  under  its  own  concession.  On  the  other  hand, 
the  city  and  the  Minister  of  Public  Works  assume  the  stand- 
point that  the  general  concession  of  1 904  also  applies  to  the 
enabling  clause  of  August,  1912,  and  that,  as  the  former  was 
granted  before  the  German  concession.  Clause  20  in  the  latter 
does  not  come  into  application.  It  is  now  considered,  the 
correspondent  adds,  that  a  legal  process  can  only  be  avoided 
if  the  Government  repeals  the  August  decree,  but,  in  this 
case,  a  claim  for  compensation  on  the  part  of  the  Lacroze  Co. 
would  probably  be  made.  The  idea  of  suggesting  the  revoca- 
tion of  the  Government  decree,  under  the  circumstances,  is 
■  delightfully  frank.  It  certainly  shows  the  lengths  to  which 
the  supporters  of  a  foreign  monopoly  will  go  in  order  to 
endeavour  to  ward  off  possible  competition.  We  shall 
probably  next  hear  of  the  Standard  Oil  Co.  asking  the  German 
Government  not  to  proceed  with  the  attempt  to  create  a 
State  monopoly  of  the  petroleum  trade  in  the  Fatherland. 


Ioiiomag:netic    Rotation. — A   new    phenomenon    has 

been  observed  by  Prof.  Ri?hi  to  which  he  gives  the  name  of  iono- 
magnetic  rotation.  If  a  spark  from  a  condenser  of  considerable 
capacity  is  sent  horizontally  through  a  gas  and  two  small  vertical 
vanes  of  mica  in  the  form  of  a  cross  are  suspended  in  the  middle  of 
the  discharge  by  a  fine  fibre  attached  to  the  centre  of  the  cross,  the 
spark  produces  no  rotation  of  the  cross.  If.  however,  a  vertical 
magnetic  field  is  established  in  the  gas,  the  cross  rotates  through 
a  considerable  angle  if  the  gas  is  air,  and  over  a  small  angle  in 
other  gases.  Prof.  Right  ascribes  this  rotation  to  the  bending  of 
the  paths  of  the  ions  or  electrons  and  to  the  additional  protection 
which  the  vanes  afford  each  other  against  impacts  from  one  side 
rather  than  from  the  other  in  these  circumstances.  The  observed 
rotations  indicate  that  the  effects  of  the  positive  ions  are  in  general 
greater  than  those  of  the  negative. — Nature. 
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THE     UNIVERSITY     OF     HONG    KONG. 


An  Appeal  to  British  Exoineers. 


By  Phop.  C.  a.   M.  Smith,  M.Sc. 


The  eyes  of  the  world  are  at  present  fixed  upon  China. 
The  events  of  the  last  few  months  have  been  so  remarkable 
and  have  happened  with  such  acceleration  that  it  is 
dangerous  and  difficult  to  forecast  the  future.  And  yet  two 
or  three  things  are  certain.     ( 1)  China   means  to    become 


Elevation  of  HoKg  Kong  Univbesity. 

modernised  ;  (2)  China  contains  enormous  natural  resources  : 
(3)  The  traders  of  the  world  are  looking  to  the  Far  East 
for  their  markets  of  the  future. 

COXCERNING    HoXTi    KONfi. 

It  was  once  remarked  by  an  unsympathetic  foreign  critic 
that  the  Britishers  had  "  blundered  into  the  best  places  on 
the  earth."  About  70  years  ago  the  Union  Jack  was  run 
up,  for  the  first  time,  on  a  granite  island  at  the  mouth  of 
the  Canton  River.  There  were  a  few  Chinese  pirates  on  the 
island  in  those  days  ;  now  there  is  the  city  of  Victoria.  The 
i-land  is  called  Hong  Kong — so  is  the  port,  usually,  although 
its  correct  name  is  Victoria. 

To-day  Hong  Kong  is,  as  regards  tonnage,  the  biggest 
port  in  the  world.  There  are  docks,  built  by  British  enter- 
prise, of  large  dimensions.  Hong  Kong  is  the  centre  of  the 
trade  between  China  and  Europe.  It  is  the  gateway  to  the 
East. 

HoDg  Kong  possesses  a  University.  It  was  opened 
with  simple  but  appropriate  ceremony  on  March  11th,  lOli. 
Sir  Frederick  Dealty  Lugard,  the  Governor  and  Empire 
builder  who  inspired  the  University,  opened  the  magnificent 
new  buildings. 

The  main  building  affords  laboratories  and  lecture  rooms 
for  the  accommodation  of  50(t  undergraduates,  and  it  is 
planned  to  be  capable  of  extension.  It  possesses  a  magni- 
ficent site,  is  the  most  conspicuous  edifice  in  the  Colony, 
and  is  the  first  glimpse  of  Hong  Kong  obtained  by  the 
visitor  from  "  home." 

The  site  was  given  by  the  Colonial  Government — an  area 
of  709,789  sq.  ft.  It  is  situated  200  ft.  above  the  sea  level 
overlooking  the  magnificent  harbour.  A  Farsee  resident  of 
the  Colony — 8ir  Hormusjee  Mody — gave  the  buildings. 
Chinese  residents  and  neighbouring  Chinese  merchants  sub- 
scribed over  a  million  dollars  to  the  endowment  fund.  The 
English  firm,  Messrs.  Butterfield  &  Swire,  and  their  allied 
companies,  gave  a  donation  of  £40,000.  This  firm  con- 
trols the  Tai  Koo  Docks  and  engineering  works.  The  chair 
which  the  writer  has  the  honour  to  fill  is  named  the  Tai 
Koo  Chair  of  Engineering.  The  Legislative  Council  has 
voted  £1,200  a  year,  annually,  as  a  contribution  to  the 
funds  of  the  University.  The  "  Home  "  (iovernment  pro- 
vides £300  a  year  for  King  Edward  Scholarships.  His 
Majesty  King  George  V.  also  caused  a  letter  to  be  written 
in  which  was  an  expression  of  his  cordial  approval,  and 
wishing  the  University  every  success. 

Objects  of  the  Uxiversity. 

The  objects  are  stated  in  the  preamble  to  the  Ordinance 

of  Incorporation,  in  the  following  words  : — "  The  promotion 

of    arts,   science,   and    learning,    the  provision  of    higher 

education,  the  conferring  of  degrees,  the  development  and 


formation  of  the  character  of  students  of  all  races, 
nationalities  and  creeds,  and  the  maintenance  of  the  good 
understanding  with  the  neighbouring  Empire  of  China." 
To  quote  Sir  Frederick  Lugard  : — 

With  reference  to  the  first  two  of  these  objects,  it  was  stated  in 
various  speeches  which  were  made  at  the  time  when  the  scheme 
was  inaugurated,  more  especially  the  speeches  at  the  laying  of  the 
foundation  stone,  that  the  desire  of  the  promoters  was  to  begin  with 
Chairs  or  Faculties  (Medicine  and  Engineering),  which  would  be 
of  practical  utility  to  China  in  coping  with  disease,  in  developing 
her  resources  by  railways  and  by  the  exploitation  of  her  mineral 
wealth,  and  in  checking  by  the  light  of  modern  engineering  science 
the  terrible  floods  which  almost  every  year  give  rise  to  famines, 
and  carry  off  millions  of  starving  people.  To  these  is  added  an  Arts 
Degree  to  enable  those  students  who  desire 
to  adopt  an  official  career  to  take  a  good 
degree,  more  especially  in  English,  and  in  the 
language  and  literature  of  their  own  country 
and  in  political  and  commercial  economics. 
It  is,  moreover,  hoped  that  the  Hong  Kong 
University  will  be  largely  instrumental  in 
making  King's  English  the  predominant 
language  in  the  Far  East,  as  pidgin  English 
is  already  in  business  and  commerce.  Such  a 
result  would  no  doubt  bring  in  its  train  im- 
portant political  and  commercial  benefits. 

For  instance,  a  man  trained  in  the  engi- 
neering  formula'   of  other   Western  nations 
would     not    understand    British    catalogues 
and  engineering  particulars,  and  would  draw 
up  his  specifications  in  accordance  with  the 
gauges   and   standards  with   which    he  was 
familiar.     The  same  thing  applies  to   other 
branches,  and  it  is,  of  course — so  far  as  mere 
material  and  commercial  benefits  are  concerned — of  great  import- 
ance what  language  is  used  as  the  medium  for  conducting  business. 
In  fact,   it  may  be  said  that   the    root  idea  of  the  Hong    Kong 
University  lay  in   providing    a   means  of  higher  education  where 
Chinese  boys  could  remain  under  the  influence  of  their  own  parents 
and  guardians  in  the  environment  of  their  own  people  so  that  they 
would    be   subject   to  the    strong    control   which   Chinese  opinion 
exerts  upon  young  men.  instead  of  being  turned  adrift  in  a  foreign 
country  where  a  liberty  unknown  1o  young  students  in  the  East  is 
allowed  to  undergraduates,  and  where  they  often  learn  the  vices  of 
the  West  and  become  denaturalised,  and  conceive  a  contempt  for 
the  social  and  political  institutions  of  their  own  country,  and  an  iU- 


Geound  Plan  of  Univebsity. 


informed  hostility  to  all  constituted  authority.  These  tendencies 
have  led  Chinese  p,".rents  to  regard  residence  at  Western  Universities 
with  a  distrust  which  has  only  too  often  been  well  founded. 

Exoixeerixg  a  Feature. 

It  may  be  advisable  to  quote  a  resolution  by  the  Court  of 
<4overnors  : — "  It  is  resolved  that  the  objects  of  the  Uni- 
versity are  {inler  alia)  to  afford  a  higher  education  more 
especially  in  subjects  of  practical  utility,  such  as  applied 
science,  medicine,  kc." 

That  shows  the  decided  intention  of  making  practical 
science  a  feature  of  the  work. 

Finally,  the  writer  would  quote  from  a  despatch  from  the 
Viceroy  of  Canton  to  the  chief  officials  of  the  various  Govern- 
ment bureaux  under  his  jurisdiction,  requesting  them  to  meet 


Vol.71.   Nu.  1,821,  NovuiiMKufs,  1912.]    TllK    ELECTRICAL    REVIEW. 


783 


iiiid  discuss  means  to  raise  sut)s<;rii)tions  in  aid  of  IIh'  llon<.^ 
Kong  University  Kndowraent  Fund.     (Translatiun.) 

He  wrote  :  — 

I  liave  perused  more  than  once  all  the  documents  which  I  have 
received  from  Hong  Konp  relating  to  the  proposed  scheme.  The 
project  appears  to  have  for  its  principal  object  the  complete  train- 
iner  of  persons  of  ability,  who  will  be  of  real  use  to  us  in  our  indus- 
trial and  eonimercial  enterprises. 

The  teaching  of  applied  science,  including-  civil,  mechanical  and 
electrical  entrineerins  and  surveying,  meets  the  present  and  most 
urgent  need  of  our  country,  and  the  institution  of  a  faculty  of 
medicine  is  most  important,  as  it  works  for  the  improvement  of 
sanitation  and  the  preservation  of  health. 

He  then  gives  the  advantages  of  tlie  scheme  :  — 

1.  I'p  to  the  present  time  our  country  has  not  a  properly 
organised  institution  to  impart  a  professional  and  technical  training 
to  our  people,  though  the  establishment  of  such  an  institution  haw 
lonff  become  an  urgent  necessity.  The  minds  of  most  young  men 
from  noble  or  wealthy  families  are  bent  on  oflicial  ranks  and 
adverse  to  laborious  studios  so  that  they  all  turn  their  attention  to 
the  study  of  politics  ;  whereas  ambitious  youths  uf  the  poorer  classes, 
though  willing  to  go  through  a  course  of  professional  and  technical 
training,  are  in  want  of  means  and  a  suitable  place  for  their  train- 
ing. Once  the  Hong  Kong  Iniversity  is  established,  the  cost  being 
moderate  and  the  locality  close  at  hand,  it  is  possible  for  every 
Chinese  youth  to  join  it. 

2.  Since  in  China  itself  there  is  no  such  properly  organised  insti- 
tution for  professional  and  technical  training,  we  are  compelled  to 
send  our  students  thousands  of  miles  away  from  their  native  land 
to  Europe  or  America  where  official  supervision  is  rendered  in- 
effectual and  parental  control  nugatory.  Hesides,  in  youth  the 
character  is  not  yet  properly  formed,  and  some  of  the  students  may, 
through  idleness  or  through  indulgence  to  excess  in  amusements, 
become  la/.y  in  their  work,  others  from  want  of  proper  control  and 
restraint  drift  into  immoral  and  loose  habits,  and  of  late  our 
students  residing  abroad  have  caused  us  the  greatest  anxiety.  (Jn 
the  other  hand,  Hong  Kong  is  so  close  to  us  that  our  young  men 
who  went  there  to  study  would  bealmost  within  sight  and  hearing 
of  their  superiors,  parents  and  elders. 

3.  In  our  country  we  have  at  present  no  specialists  who  have  a 
profound  knowledge  of  technical  and  scientific  subjects,  and  what- 
ever professors  we  may  require  have  had  to  be  engaged  from 
abroad,  and  that  merely  on  their  reputation  and  without  actual 
knowledge  of  their  true  qualities.  As  a  rule,  scholars  who  have  a 
good  character  and  great  learning  are  disinclined  to  accept  our  in- 
vitation and  come  to  a  distant  land  like  China,  where  the  mode  of 
living  differs  so  much  from  that  observed  in  the  West.  But  in  the 
Hong  Kong  Iniversity  the  professors  are  to  be  engaged  by  the 
British  themselves,  who  have  better  and  easier  means  of  inquiry 
and  of  distinguishing  between  the  properly  qualified  and  the  incom- 
petent. They  are  sure  not  to  permit  a  responiible  position  to  be 
occupied  by  an  inferior  man.  and  thus  to  tarnish  the  fair  name  of 
their  Institution.  Those  professots  who  have  already  gained  a 
reputation  will  be  glad  to  join  the  staff.  Hong  Kong  being  a  British 
Colony,  and  the  social  conditions  there  similar  to  those  to  which 
they  have  been  accustomed.  With  a  properly  qualified  staff  of  pro- 
fessors we  may  look  forward  with  assurance  to  the  successful 
training  of  the  students. 

4  It  costs  many  hundreds  of  dollars  a  year  to  maintain  a  student 
in  Japan,  and  many  thousands  to  maintain  one  in  a  Western 
country.  In  both  ca.-*es  there  must  be  added  the  very  considerable 
expense  of  travelling  there  and  back.  The  expenditure  has  taxed 
the  resources  of  the  different  provinces  to  the  uttermost,  and  great 
anxiety  is  felt  as  to  the  future.  However,  if  our  students  could  be 
sent  to  Hong  Kong  instead,  a  great  part  of  this  expenditure  would 
be  saved. 

Having  these  four  advantages  it  seems  to  me  that  the  establish- 
ment of  a  University  in  Hong  Kong  has  a  most  important  bearing 
upon  the  professional  and  technical  training  of  the  people  of 
China.  A  Parsee  gentleman,  Mr.  Mody,  out  of  fellow-feeling  for 
Asiatics,  has  generously  given  a  large  donation  for  the  erection  of  the 
buildings  of  the  University.  His  munificence  deserves  every  respect 
and  praise.  Is  it  not  then  our  dnty,  officials  and  merchants  alike, 
to  join  our  efforts  to  co-operate  and  assist ' 

The  British   Exoineers. 

The  University  has  laboratories  for  experimental  work  in 
heat  engines,  electrical  machinery,  hydraulics,  strength  of 
materials,  &c.  At  present  there  is  practically  no  equipment. 
All  the  money  available  is  essential  for  endowment  purposes. 

The  laboratories  are  admirable  showrooms.  In  four  years' 
time  we  shall  have  more  than  100  applied  science  students 
— we  have  nearly  50  students  in  this  first  year  taking  the 
fundamentals  of  applied  science  instruction,  viz.,  physics  and 
chemistry,  &c.  We  want  equipment  badly,  and  we  need  it 
at  once. 

A  Business  Deal. 

The  writer  does  not  appeal  for  charity.  He  offers  a  clear 
business  proposition.  Here  is  your  opportunity  to  advertise 
in  the  Chinese  market.     A\'ill  yOu  let  it  slip  ? 

Up  and  down  the  China  coast  the  traders  of  other  nations 
are  preaching  the  decadence  of  British  engineering  enter- 


prise. Tiiey  will  point  to  the  Hong  Kong  I'niverHity  with 
delight  to  support  their  arguments  if  British  firms  remain 
inert. 

Every  piec<'  of  machinery  presented  to  us  will  have  a 
suitalMe  name-plate.  We  want  prime-movers  of  dimensions 
not  more  than  \^)  li.ii.p.  We  want  electrical  apparatus  such 
as  you  will  find  in  any  University  laboratory.  We  have  at 
present  almost  exhausted  the  generosity  of  the  local  Chinese 
merchants.  When  I  ask  them  for  money  for  applied  science 
work  they  reply  that  the  English  engineering  firms  have 
everything  to  gain  by  presenting  apparatus  and  machinery, 
[f  we  can  obtain  these  gifts  from  home,  we  will  raise  money 
locally  for  chairs  of  mining  and  metallurgy. 

One  final  word  :  "  Do  if  tioir."  Please  do  not  delay.  He 
who  gives  quickly  gives  twice.  AVe  are  fighting  the  battle 
for  British  engineers.  Surely  we  may  e.xjject  some  encourage- 
ment from  them ! 


CORRESPONDENCE. 


r.ettert  received  by  ia  after  6  P.M.  ON  TUESDAY  cannot  appear  until 
the  folloiuiTU)  week.  Ci>rre»pondentt  thtnild  forward  tlwir  communi- 
catiims  at  the  earliest  pottible  movierU.  Ao  letter  can  be  publixhed 
unleii  we  have  the  writer's  name  and  addreit  in  our  potaeation. 


The  Institution  of  Electrical  Engineers. 

It  was  suggested  by  a  corresfiondent  in  your  issue  of 
November  1st  that  the  Institution  of  Electrical  Engineers 
might  be  of  use  to  the  "  17s.  man,"  but  I  would  point  out 
that  the  I.E.E.  is  useless  while  it  retains  as  members  chief 
electrical  engineers  and  others  who  are  responsible  for  the 
payment  of  these  low  salaries,  and  will  not  consider  a  general 
increase  under  any  circumstances.  An  instance  of  this 
occurred  in  a  municipal  undertaking  recently,  where  the 
chief  electrical  engineer  is  a  II.I.E.K. 

The  "  Chief  "  was  written  to  collectively  by  the  whole  of 
the  charge  engineers  of  sub-stations  of  L.'iOO  to  i,O00-KW. 
capacity,  requesting  an  increase  in  their  salaries  ;  there  was 
immediately  a  flutter  at  headquarters  to  find  the  instigator 
of  such  an  audacious  request  (who  was  to  be  dismissed  at  the 
first  opportunity,  I  suppose).  Finally,  after  two  months  an 
interview  was  obtained,  at  which  the  "  Chief  "  emphatically 
stated  that — 

1.  The  request  for  an  increase  was  impudent. 

i.  lie  could  obtain  men  to  do  the  same  work  for  £1  per 
week,  as  instanced  in  your  advertisement  columns. 

3.  He  had  put  labourers  in  charge  of  sub-stations  suc- 
cessfully. 

4.  The  best  thing  that  they  (the  sub-station  engineers) 
could  do  was  to  move  on  to  somewhere  else. 

This  is,  I  believe,  not  an  isolated  case,  and  as  "  The  In- 
stitution "  is  useless  to  the  general  body  of  electrical  shift 
men,  the  only  thing  left  to  do  is  to  form  an  "  Associa- 
tion of  Electrical  Shift  Men,"  whose  object  would  be  to 
obtain  reasonable  payment  for  their  services.  I  should  be 
quite  willing  to  act  as  hon.  secretary  of  such  an  association 
^iro  tern. 

Snb-man. 

Snitchgear  Drawing  Office  Expenses. 

With  reference  to  Mr.  Dunlop's  letter  (page  G89,  current 
number  of  the  ELECXRiCiX  Review),  no  one  wants  a 
multiplicity  of  copies  of  one  drawing,  but  there  are  two 
sides,  at  least,  to  the  problem.  Mr.  Dunlop  has  had  expe- 
rience, and  will  agree  with  me  that  even  the  largest  manu- 
facturers leave  details  to  juniors,  who  too  often  have  not 
passed  the  age  when  they  realise  that  their  work  is  not  above 
criticism,  and  the  department  manager,  whose  work  is  un- 
questionably so,  does  not  touch  the  details  referred  to. 

My  reasons  for  being  specific  and  exacting  are  based  on 
expensive  experience,  and  I  will  give  instances— one  in  con- 
nection with  each  of  three  of  the  largest  manufacturers  ;  and 
if  Mr  Dunlop  will  show  me  a  better  course  I  will  adopt  it. 

1.  Switchboard  general  arrangement  drawing  approved, 
and  building  designed  to  suit  materials  delivered,  and  after 
erection  was  half  finished  it  was  discovered  that  the  general 
arrangement  drawing,  which  stated  a  scale,  was  -t  ft.  shorter 
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than  details  supplied.  Result  :  Crane  had  to  be  raised  to 
higher  level  and  roof  trusses  raised  to  clear  crane's  new 
position. 

2.  Switchboard  ordered  to  manufacturer's  drawing  through 
a  contractor,  the  specification  calling  for  interlocking  to 
render  board  foolproof.  General  arrangement  showed 
dimensions  overall  without  details,  and  1-i"  reminders  and 
requests  bringing  no  detailed  information  to  the  contractor 
in  time,  he  took  the  risk  of  guaranteeing  that  the  offer  met 
the  specification. 

The  leading  manufacturer  then  put  forward  a  design 
embodying  extra  panels,  and  the  result  of  adjustment  and 
mutual  sacrifice  between  manufacturer  and  contractor  was 
that  the  contractor's  profit  was  nil. 

a.  Switchboard  ordered  to  general  arrangement,  one  view ; 
dimensioned  plan  and  two  elevations  of  space  available 
accompanied  inquiry:  the  apparatus  supplied  filled  all  the 
space,  including  the  Home  Ulfice  passageways. 

I  never  consider  a  tender  sufficiently  complete  unless  it 
includes  evidence  that  the  manufacturer  has  set  out  every 
detail  to  ensure  completeness  and  size  in  three  dimensions 
to  show  client  and  contractor,  without  unreasonable  use  of 
their  time,  that  it  is  correct  in  size  and  complete  for  the  pur- 
pose specified. 

Another  detail  that  is  unsatisfactory  is  the  statement 
"  generally  in  accord  with  specification."  This  when  used 
in  a  tender  leaves  a  loophole  that  the  aforementioned  junior 
and  sometimes  higher  -  placed  individuals  consider  large 
enough  to  go  througli. 

C.  D.  L. 

London,  p].(J.,  November  '2nd,  1912. 


The  Lighting:  of  Baliers'  Ovens. 

I  should  be  pleased  if  any  of  your  readers  would  tell  me 
how  to  light  up  the  inside  of  a  baker's  oven  by  electricity. 

The  lighting  is  at  present  done  by  a  four-swivel  sjas 
bracket,  which  is  swung  in  and  out  of  the  oven  door. 

I  have  tried  tlie  same  method  with  a  carbon-filament 
lamp  with  disastrous  results,  the  ordinary  fittings  wire  inside 
the  bracket  having  its  insulation  burnt  off  in  a  few  hours. 
I  have  tried  asbestos-covered  wire  on  the  outside  of  the 
bracket  ;  this  is  not  satisfactory,  and  I  find  that  the  solder 
nu  the  lamp  cap  is  always  melting,  causing  shorts. 

I  should  be  pleased  to  know  of  any  method  which  will 
stand  rough  usage. 

Blight. 

Fuse  Formula;. 

With  further  reference  to  my  letter  in  tiie  Electrical 
Review  of  October  2.".th  on  this  question,  I  should  like  to 
add  the  following  remarks.    ' 

In  the  case  of  a  thin  wire  heated  to  fusing  point  by  a 
current  of  electricity,  the  interior  of  it  is  at  a  much  higher 
temperature  than  the  surface  exposed  to  the  air.  In  such  a 
(iase  the  stream  lines  of  current  will  take  the  path  of  least 
I'esistance,  and  the  current  will  concentrate  near  the  surface. 
In  small  diameter  wires,  where  the  cooling  effect  of  the 
surface  is  great  comparatively  speaking,  this  effect  ought  to 
be  considerable.  It  does  not  appear  possible,  even  by  means 
of  Fourier-Bessel  functions,  to  solve  the  problem,  although 
somewhat  similar  problems  have  been  worked  out  by  Weber 
(Crelle  Bd.  7(j,  1873).  If  as  an  approximation  we  assume 
the  resistance  to  resemble  that  of  a  thin  hollow  cylinder  and 
cooling  to  be  proportional  to  surface,  then  this  gives  c  <x  d, 
where  d  is  the  diameter  of  the  wire.  This  appears  to  agree 
with  Schwartz  and  James's  values,  A'iz.,  tin  l-l!!,  copper 
1-19,  and  W.  T.  MacCall's  result  about  0-92  for  the  index. 

As  regards  thick  wires  this  effect  is  negligible,  since  the 
cooled  shell  is  only  a  small  fraction  of  the  total  area :  one 
would  therefore  expect  to  find  better  agreement  with  the 
d"'-  law. 

This  appears  to  be  the  case  judging  from  result  of 
experiments. 

W.  H.  F.  Murdocli. 

Millhill,  Orfohei-  28//i,  1912. 

P.S.— Since  writing  the  above  letter,  I  have  read  with 
amusement  Mr.  Chapman's  letter  in  the  current  Electrical, 
Review.     I  feel  rather  sori-y  for  Mr.  Chapman,  as  he  seems 


to  fall  into  the  common  eiror  of  believing  that  p^  is  a  constan 
over  the  area  rff^,  or  through  the  unit  volume. 

The  theory  hailing  from  South  Kensington  is  absolutely  a 
rotten  as  the  famous  Navier-Poisson  theory  proving  beyond 
all  doubt  that  a  certain  ratio  was  ,}-.  Dr.  Russell  in  much 
the  same  way,  by  false  reasoning,  arrives  at  a  value  1'25,  and 
states  in  his  paper  "  we  see  that  the  fusing  current  varies  as 
the  l-25th  power  of  the  radius."  Nobody  except  a  South 
Kensington  student  could  "  see  "  it.  Anyway,  I  am  sorry  I 
do  not  propose  to  bow  down  and  worship  a  false  theory,  when 
a  better  one  is  at  hand. 

W.  H.  F.  M. 

Xorember  3rd,   1912. 


Motor-Hiring  in  Leeds. 


By  your  article  on  the  above,  I  am  led  to  believe  that  you 
have  not  been  fully  informed  of  the  actual  state  of  affairs  in 
Leeds. 

Electric  motors  can  be  had  on  hire  from  fully  half-a-dozen 
motor  makers  and  merchants  in  Leeds  on  very  reasonable 
terms. 

My  firm  has  placed  on  hire  in  Leeds  over  200  motors 
during  the  past  12  months,  and  I  can  assure  you  that  in  no 
single  case  has  a  man  been  refused  a  motor. 

By  the  enclosed  lists  you  will  see  that  our  charges  and 
conditions  are  very  reasonable :  they  cover  all  sizes  up  to 
100  H.P.,  and  half  the  payments  made  for  hiring  are  refunded 
if  the  motor  is  purchased  outright. 

We  are  doing  a  large  business  in  London  on  the  same 
conditions  with  great  success. 

£.  Brook. 

Huddersfield,  i\^oiYwi«r  2nd,  1912. 

[The  list  enclosed  shows  that  in  the  case  of  motors  on 
hire,  18  sizes  are  listed  ranging  from  ^  to  100  h.p.,  with 
quarterly  hire  rates  of  from  78.  Cd.  to  £10  respectively. 
On  temporary  hire,  rates  are  quoted  for  the  first  four  weeks 
and  per  week  aft€r. 

On  hire-purchase,  20  sizes  are  listed,  from  -|  to  100  H.P., 
with  hire-purchase  by  means  of  a  deposit  and  5,  12  or 
20  quarterly  payments,  which,  in  the  case  of  the  100-H.p. 
motor,  works  out  at  £20  deposit  and  £35,  £19  and  £15 
respectively. 

On  simple  hire,  the  firm  supplies  the  motor,  starter, 
switch  and  fuses,  but  does  no  wiring  or  fixing  ;  while  hire- 
purchase  terras  entitle  the  customer  to  the  motor,  with 
switchgear,  &c.,  wired  and  fixed  on  the  floor  and  connected 
to  the  supply  meter  if  within  20  ft.  of  the  starter. 

In  both  cases  Messrs.  Brook  maintain  their  goods  until 
purchase  is  complete. —  Eus.  E.R.] 


Generating  Plant  for  Village  Ligliting. 

In  regard  to  the  letters  of  "  Electric  Sujjply "  and  Mr. 
E.  .J.  Williams,  which  I  read  with  interest,  and  for  which 
I  tender  those  correspondents  my  thanks,  I  give  a  few  more 
particulars  concerning  my  plant. 

I  realised  immediately  after  sending  my  foi-mer  letter  that 
important  data  had  been  omitted  :  one  item  was  the  annual 
output,  which  is  now  5,000  units  or  so,  but  is  mounting  up. 
The  selHng  price  is  at  present  8d.  per  unit.  Some  of  your 
readers  will  stare  at  this,  but  small  plants  like  this  are  in  a 
category  by  themselves,  and  cannot  be  dealt  with  like  town 
plants  of  a  hundred  times  the  size. 

To  begin  with,  the  syndicate  running  the  affair  is  com- 
posed entirely  of  gentlemen  with  no  electrical  knowledge, 
and  it  was  important  to  scheme  things  so  that  the  concern 
would  show  some  surplus  very  soon,  as  they  might  have 
lost  belief  in  the  thing  before  it  had  a  fair  chance.  The 
next  question  was,  of  course,  would  people  pay  8d.  per  unit  r 
The  reply  is,  "  Yes,  willingly,"  in  the  circumstances.  There 
is  no  gas  (and  if  there  were,  it  would  run  to  5s.  or  Gs.  per 
1,000  here),  and  oil  lamps  are  the  only  competitor.  When 
8d.  per  unit  was  mentioned  at  first,  our  prospective  customers 
said,  "  Oh,  it's  altogether  too  dear.  Why,  it's  only  4sd.  at 
W — ."  So  I  approached  them  thus  :  "  If  we  provide  you 
■with  a  lamp  whicb  will  run  for  seven  hours  for  Id.,  and  a 
bigger  one,  which  will  light  your  sitting  room  well,  and  give 
you  five  hours  for  the  same  sum,  will  you  be  satisfied  ? " 
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"  I  >h,  yes."  So  a  few  peiiny-iu-the-slot  metei-s  were  installed, 
and  we  f;ot  our  Sd.  u  unit  easily,  attaining  the  above 
results  with  17-watt  and  25'watt  tungsten  lamps.  There 
are  3C  business  houses  on  the  route  of  the  mains ; 
out  of  these,  ;U  have  electric  light,  two  more  have 
passed  their  orders  in  for  installing  it,  and  another, 
we  believe,  is  on  the  point  of  doing  so.  This  leaves  2  out 
of  36  not  accounted  for.  We  have  private  houses  and 
places  of  worship  as  well.  The  plant  was  started  in  July, 
1909,  and  the  supply  has  been  on  day  and  night  since  with- 
out a  failure  of  any  kind.  Of  course,  a  battery  is  installed, 
and  the  routine  is  simple.  The  engine  is  started  about  dusk 
each  evening,  and  runs  till  9.45  or  1 0.0  p.m.,  the  generator 
during  this  run  sui)plying  all  the  lights,  and  also 
bringing  the  battery  up.  Regulation  is  effected  iiy  end 
cells  ;  I  don't  know  whether  a  booster  is  worth  while.  The 
plant  is  iira<'tically  never  run  except  during  the  alwve  hours, 
and  then  at  fnll  load,  tending  to  economy  of  fuel  and  labour. 
The  voltage  is  IO(t,  distribution  on  the  tuo-wire  system  by 
bare  wires  on  wfwd  jx)les.  It  may  be  remarked,  as  to  the 
voltage,  that  at  the  time  of  starting,  metal-filament  lamps 
were  not  made  above  I IJO  \olts,  and  the  thrt-e-wire  system 
was  considered  too  complicated  for  its  advantages  to  be 
utilised.  It  will  be  seen  that  the  whole  plant  is  on  the  very 
simplest  lines,  and  is  smaller  than  many  country  house  insUd- 
lations.  I  run  the  whole  affair,  driving,  keeping  plant  in 
order,  seeing  to  meters,  in  fact  taking  responsibility  for  the 
maintenance  of  the  supply  on  a  contract  rate  of  3d.  (not 
■3d.)  per  unit.  This  is  satisfactory  to  my  employers  and  to 
myself ;  I  can  work  as  long  or  as  short  as  I  like — all  they 
want  is  good  results.  Let  those  who  gasp  at  the  3d. 
remember  that  a  man  could  run  a  plant  10  times  the  size 
with  no  more  ability  and  time  taken  iip,  making  wages  cost 
•3d.  per  unit,  but  if  the  bigger  plant  is  not  needed,  the 
wages  must  come  comparatively  heavy — it  can't  be  helped. 
The  running  of  the  plant  takes  on  the  "average  some  four 
hours  per  day  of  my  time,  and  house  wiring  separately  paid 
for,  of  course,  fills  up  a  fair  amount  of  the  rest.  Then  there 
is  usually  plenty  of  work  in  the  way  of  isolated  plants  to  level 
things  up.  I  have  written  at  some  length,  I  feel,  but  1 
wanted  to  make  clear  that  there  is  ground  for  my  con- 
viction that  a  field  e.xists  for  such  plants.  It  is  significant 
that  people  in  the  locality  who  were  contemptuous  critics  of 
the  thing  at  its  inception  and  prophesied  its  early  demise, 
are  now  our  customers,  and  would  not  like  to  change. 

Your  correspondents  mention  a  feed  heater.  This  is  an 
obvious  and  easily  installed  imjirovement,  and  had  not  been 
overlooked,  but  the  advent  of  the  crude  oil  engine  had  made 
me  hesitate  to  add  to  the  present  plant,  hence  my  former 
letter. 

In  brief  reply  to  Mr.  E.  J.  Williams's  points  (1)  and  {',)) 
are  already  answered ;  (2)  is  very  hard  to  state  just  at 
present ;  regarding  (l),  after  consideration,  we  decided  that 
the  advantages  of  meters  on  the  whole  justified  their  cost, 
particularly  when  you  get  a  motor  meter  for  a  sovereign  or 
so  ;  and  ordinary  meters  are  charged  at  9d.  per  quarter  rent, 
slot  meters  (Id.  and  Is.),  Is.  per  quarter. 

A  Little  Man. 

November  ifh,  1912. 


NOTES  ON  A  FACTORY  INSTALLATION, 


By   E.   p.  AUSTIN,  A.M.I.E.E. 


Ix  the  application  of  electric  driving  to  girder  and  plate 
working  machines  there  are  points  of  special  interest,  in 
addition  to  the  distribution  problems  that  are  more  or  less 
common  to  all  workshop  installations.  It  is  the  writer's 
intention  in  the  following  lines  to  deal  with  distribution 
questions  that  deserve  special  attention,  but  more  particularly 
to  consider  the  electromechanical  details  that  belong  to  the 
driving  of  girder  working  machines. 

In  a  particular  case  under  review,  a  works  engaged  in  the 
manufacture  of  coal-handling  and  colliery  plant  generally  is 
supplied  from  a  tramway  feeder  at  500  volts  d.c. 


The  energy  is  received  in  the  factory  at  the  point  nearest 
to  the  tramway  system  on  a  master  switchboard,  con- 
structed throughout  of  iron,  which  carries  the  supply 
authorities'  cut-outs  and  meter  and  the  consumers'  master 
switches  and  fuses,  all  of  which  are  ironclad,  with  side  switch 
levers  and  doors  interlocked. 

The  Home  Office  Regulations  allow  single-pole  control  on 
motors  and  apparatus  connected  to  tramway  circuits  and 
proliibit  single-pole  switches  on  any  earthed  conductor,  yet  it 
is  a  wise  precaution  to  use  d.p.  control  throughout ;  other- 
wise in  the  event  of  a  motor  being  disconnected  for  any 
purpose,  a  careless  person  may  reconnect  wrongly  and  leave 
a  single-pole  switch  on  the  earthed  conductor  only.  This 
question  was  more  fully  dealt  with  by  the  writer  in  an 
article  appearing  in  the  Electrical  Review  of  May  2«th, 
I'.lll. 

In  line  with  tliese  considerations,  an  iron  distribution  board 
is  installed  which  carries  ironclail  switch  cartridge-fuse 
sets  that  control  the  individual  motor  mains.  It  is  situated 
at  a  central  point  for  the  motor  load,  and  is  fed  from  the 
main  8er\ice  board  by  a  concentric  paper-lead  cable  drawn 
into  fibre  ducts  buiied  in  the  shop  floor.  These  ducts 
successfully  withstood  the  floor  l)eing  levelled  with  a  steam 
road  roller,  and  the  constant  storage  and  handling  of  200 
tons  of  girders  over  the  portion  of  the  floor  under  which 
they  pass. 

Each  motor  is  separately  fed  from  this  board,  and  is 
proviiled  with  the  usual  ironclad  main  switch  and  starter 
at  a  point  most  convenient  for  control  at  the  tools  it  drives. 

Fuses  are  used  only  at  the  distribution  board,  so  that  the 
danger  of  an  incompetent  workman  renewing  fuses  is  remote, 
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since  such  people  have  no  access  to  the  board.  A  detailed 
account  of  the  starting  gear  appears  at  a  later  point  in  its 
proper  sequence. 

All  cables  are  run  in  steel  tubes,  of  heavy  gauge,  suitably 
earthed  at  a  point  that  is  in  direct  contact  with  the  tram- 
way rails  ;  reference  to  the  diagram  in  fig.  1  wUl  make 
more  clear  the  principle  that  has  been  described  in  the 
foregoing. 

An  overhead  three-motor  travelling  crane  is  fed  from  the  ser- 
vice board  through  a  d.p.  switch  fuseset ;  but  following  the  lines 
of  tramway  practice,  the  controllers  are  connected  for  single- 
pole  control,  with  the  field  coils  on  the  negative  or  unbroken 
conductor,  and  reversal  is  effected  on  the  armature  circuit. 
This  system  of  connection  is  advisable  to  prevent  the  break- 
down of  the  field  coils  to  earth  at  the  instant  of  opening  the 
controller. 

In  order  to  faciUtate  handling  the  long  girders,  &c.,  the 
lay-out  of  the  shop  is  arranged  to  give  full  clearance  between 
side  walls  ;  and  with  this  end  in  view,  the  machines  are  accom- 
modated in  a  lean-to  structure  running  the  whole  length  of 
the  shop.  An  upper  flooring  in  this  lean-to  forms  the  bed 
for  some  of  the  motors,  which  cU'ive  by  direct  oblique  belt- 
drive  the  individual  machines.  Thus  the  working  tables  of 
the  tools  are  left  clear  of  obstruction  from  the  shop  side,  and 
the  belts  are  used  to  their  best  advantage. 

The  question  of  group  and  individual  drive  is  decided  by 
the  nature  of  the  work,  the  load  factor  of  the  machines,  and 
the  spacing,  which  last  point  means  abnormal  lengths  of 
shafting  in  proportion  to  the  number  of  tools  driven,  if  one 
main  drive  only  is  employed. 

The  bulk  of  the  work  is  mtermittenb  in  character,  and 
consists  of  shearing,  cropping,  sawing,  ptinching  and  drilling, 
but  a  broad  division  may  be  drawn  between  the  machines 
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running  fairly  continuously  and  those  used  only  at  intervals 
during  the  day. 

In  the  first  class  are  the  cold  saws  and  the  drills.  One 
srroup  is  made  up  of  two  cold  saws  and  one  cropping  machine, 
all  three  driven  fiom  one  shaft.  Results  of  load  tests  on 
this  group  are  given  below,  from  which  it  will  he  seen  that 
the  group  method  is  the  best  in  this  case,  in  view  of  the 
conditions  that  two  out  of  these  machines  are  generally 
working,  and  the  shafting  loss  is  small  : — 


Motor. 

Load  ill  n.P.  iiipvt. 

18  B.H.P.  shnnt 

interpole 

shaft  and  loose  pulleys 

and  one  saw 

and  two  saws 

and  two  saws  and  cropper 

4 

5-3 

6-7 

18-0 

The  average  time  of  sawing  is  20  miu.  for  a  6-in.  girder, 
but  the  speed  may  be  increased  to  twice  this  value  for  cuts 
of  small  area.  i)iamet€r  of  saw  is  2  ft.  4  in.,  thickness 
I  in.,  R.P.Ji.  X,  giving  a  peripheral  speed  of  5H  ft.  per  min. 

The  length  of  the  above-mentioned  shaft  is  30  ft.,  with 
five  bearings  and  five  pulleys  of  vai-ying  sizes  and  weights. 
The  initial  startiBg  current  is  22  amps.,  with  an  average  of 
7  amps,  on  all  succeeding  notches. 

The  question  of  type  of  motor  is  one  that  needs  careful 
consideration.  The  girder  cropper  possesses  a  heavy  fly- 
wheel, and  would  commonly  be  driven  by  a  heavily-com- 
pounded motor,  but  since  other  machines  are  driven  from 
the  same  shaft,  the  big  drop  in  speed  consequent  on  using 
the  cropper  would  decrease  the  output  of  its  neighbours. 
Therefore,  an  approximately  constant-speed  machine  C)f  big 
overload  capacity  for  short  duration  is  used.  A  more 
detailed  account  of  fly-wheel  effect  in  special  cases  is  given 
later. 

The  remaining  group-drive  consists  of  a  line  of  three 
radial  drills  with  travelling  drilling  heads  for  highspeed 
work,  all  driven  by  bevel  gear  from  a  main  shaft  on  the 
ground  level,  and  arranged  at  right  angles  to  the  length  of 
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Fig.  2. 

the  shop.  All  these  can  be  used  on  the  same  gii'der  or 
perform  individual  work,  as  desired.  The  main  shaft  is 
laelt-driven  by  an  adjustable  -  speed  int«rpole  compound 
motor  giving  a  500  to  1,000  r.p.m.  variation  on  field 
regulation.  Its  rating  is  13  to  15  h.p.  at  .^00  volts, 
depending  on  speed.  Xo  other  speed  adjustment  is  used  on 
the  drills,  since  this  wide  range  meets  all  requirements.  The 
starter  and  field  regulator  are  interlocked,  so  that  the  motor 
can  only  be  started  on  its  lowest  speed,  i.e.,  strongest  field. 
The  power  required  of  this  motor  is  as  follows  : — 

Initial  starting  current  on  shaft  and  drills 
unloaded 

Running  current  thus,  at  500  E  P  Ji. 

„  „  ,,      at  750     „  ...       7i    „  „ 

„  „  two  5-drills,  at  750,,  onmotor     15      „  „ 

The  remaining  machines  in  the  shop  have  their  individual 
motors,  driving  them  from  above,  as  previously  described,  by 
means  of  belts  direct  on  to  the  fly-wheels,  all  striking  gear 
being  dispensed  with.  On  this  account  special  precautions  are 
necessary  in  the  choice  of  starting  gear.  The  recjuirements  to 
be  fulfilled  may  be  briefly  summarised  as  follows  :  Simplicity 
of  apparatus  requiring  minimum  attention,  combined  with 
robust  construction,  complete  enclosure  of  arm  and  contacts 
(but  ventilation  of  resistance  elements  is  desirable)  and  a 
distinct  and  certain  indication  of  the  position  of  the  starter 


18  amps.  X  500  volts. 
4      „ 


arm.  It  must  not  be  possible  to  start  up  so  quickly  that  the 
accelerating  current  is  likely  to  burn  out  the  starter  or 
damage  the  motor.  The  fly-wheels  possess  considerable 
inerta,  and  must  therefore  be  accelerated  slowly.  To  meet 
these  conditions  the  writer  has  found  that  a  worm-geared 
handle  on  the  starter  answers  well,  and  the  curve  given  in 
fig.  2  illustrates  the  behaviour  of  such  apparatus  in  the  hands 
of  an  ordinary  workman. 

The  process  of  determining  the  correct  size  of  motor  for 
any  particular  fly-wheel  machine  is  fairly  complicated,  and 
it  is  necessary  to  possess  full  details  of  the  fly-wheel,  time  of 
each  operation,  time  between  the  completion  of  ow.  opt-ration 
and  the  commencement  of  the  next,  power  required  for  each 
operation,  power  recjuired  to  accelerate  fly-wheel,  and  power 
required  to  run  the  fly-wheel  light,  i.e.,  friction  loss,  and 
maximum  load  on  motor. 

Now,  the  energy  stored  in  a  Hy-whcel  is  given  by  the 
formula — 


K  =  Jj  M  V- 


(I) 


where  E  =  energy  stored  :  m  =  mass  :  w  =  weight  in 
lb.  :  V  =  velocity  of  the  cmire  of  gyration  in  feet  per 
second  ;  and 


H.i'.-seconds  =  — 


w  X  v- 


550  X   32-2  X  2 


(2) 


Since  the  energy  delivered  by  a  fly-wheel  depends  on  the 
fall  in  speed  during  a  complete  operation,  and  the  motor 
must  restore  a  corresponding  amount  to  the  fly-wheel 
durmg  the  intervals  in  addition  to  supplying  the  friction 
losses,  we  can  by  using  suitable  instruments  arrive  at  the 
correct  size  of  motor  and  necessary  characteristics  to  meet  a 
particular  combination  of  conditions. 

The  energy  delivered  by  a  fly-wheel  during  a  certain  fall 
of  speed  may  be  calculated  thus  : — 


H.p.-sec.  = 


550  X  32-2  X  2' 


where  w  =  weight  in  lb. ;  \\  initial  velocity  in  feet  per 
second  of  centre  of  gyration  of  fly-wheel  ;  Vj  final  velocity 
in  feet  per  second  of  centre  of  gyration  of  fly-wheel. 

Formulie  frequently  used  for  calculating  the  torque  and 
H.p.  are  as  follows  : — 

_    T    X    X    X    (Xi    +    Xj) 


33,000 


(4) 


where  t  =  lb.  at  1  ft.  radius ;  N,  =  initial  R.p.ii. ;  N,  = 
final  R.P.M.  ;  K  is  a  constant  depending  on  design  of  fly- 
wheel, and 


^  ^  •0032rwKg(yt-K.) 
i  (in  seconds) 


(■^) 


To  determine  approximately  a  suitable  motor  for  a  given 
fly-wheel  and  load,  the  following  method  may  te  used.  The 
average  power  required  for  friction  is  obtained  thus  :  run 
the  fly-wheel  up  to  sj^eed  with  working  parts  in  gear,  observe 
speed  on  a  tachometer,  disconnect  from  source  of  power  and  ■ 
observe  the  time  taken  to  come  to  rest :  knowing  the  con- 
stant K,  and  the  r.p.s.  =  s — 

V'  =  2  TT  K-'  s«. 

Formula  (1)  thus  becomes — 

E  =  ^  M    X    (2  »r  X  K-'    X    S"), 

and  the  total  energy  expended  on  friction  is  obtained  by 
means  of  formula  (2). 

To  obtain  the  useful  load  proceed  as  before,  but  allow  the 
machine  to  perform  a  given  number  of  complete  work 
operations  over  a  measured  interval  of  time :  the  results 
obtained,  minus  the  friction  load,  give  the  useful  load.  The 
values  of  the  total  and  useful  torque  may  be  obtained  from 
formula?  4  and  5. 

This  method  gives  sufficiently  good  results  for  moderate 
powers,  and  enables  the  engineer  to  decide  on  the  size  of  the 
motor  and  the  approximately  correct  speed  characteristics 
suitable  for  the  work — in  other  words,  the  compounding  re- 
([uired.  or  "  slip  "  necessary  as  thecasemay  be,  between  friction 
load  and  working  load.  The  temperature  rise  of  a  motor  in 
such  cases  is,  of  course,  proportional  to  the  R.II.S.  values 
of  the  load,  and  not  the  average  values.  For  a  complete 
discom-se  on  fly-wheel  and  motor  capacities  the  reader  is 
referred  to  Mr.  Ablett's  paper  in  the  I.E.E.  Joi(rnal,Yo\.  48. 
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The  cropping  machine  is  one  that  reijnires  some  little  care 
in  adopting  a  suital)lc  motor  to  drive  it.  The  process  of 
cutting  a  girder,  for  instance,  by  this  means,  is  carried  out 
in  a  series  of  "  crops  "  at  a  frcinicncy  of  aliout  :!-2  per  sec. 
Obviously  the  function  of  the  fly-wliccl  is  two-fold,  namely, 
to  take  up  a  proportion  of  the  useful  load  during  the  com- 
plete operation,  and  to  supply  tb(!  energy  for  the  blow 
delivered  on  each  individual  croii.  A  comparatively  long 
interval  between  successive  operations  is  taken  up  in  chang- 
ing the  girder.  In  order  Lo  keep  up  the  output,  it  is  i|uite 
allowable  to  use  a  shunt  motor  that  will  take  TiO  per  cent, 
overload  momentarily,  the  resulting  armature  drop  allowing 
tlie  Hy-wheel  to  do  a  proportion  of  the  work. 

The  following  observations  were  made  on  a  machine 
driven  by  a  l)-ii.i'.  shunt  interpole  motor,  cutting  a  lo-in. 
girder  : — 

Initial  start  on  fly-wheel  and  gears  ...     24  amps,  at  500  volts 
Starting  current  varied  between         18-M         „  „ 

No  load  (friction  loss) '>         „  „ 

Load  current  rose  to ...     22        „  „        in  6  sec. 

Time  to  out  (rirdor        ...         ...         ...     lo  sec. 

Time  of  starting  3.")  Bee. 

The  jieak  load  of  22  amperes  is  reached  twice,  at  points 
where  the  blade  encounters  the  web  and  flange  simul- 
taneously. The  full-load  current  of  the  motor  is  I G  amperes, 
and  in  this  particular  test  tlu^  overload  was  :'~  per  cent, 
approximately. 

Another  example  of  individual  drive  is  the  shearing 
machine  <lriven  byacompound  lo-u.p.  motor.  The  machine 
possesses  two  fly-wheels,  and  performs  three  operations  at 
one  revolution  of  the  tool  operating  shaft.  The  observations 
were  as  follows  : — 


Initial  starting  current 
Average 
Time  of  start 
Friction  load  ... 
Tctal  load  current     ... 


25  amps,  at  500  volts 
10  amps. 
10  sec. 
2 '5  amps. 
I!  amps. 


In  the  c«se  of  the  cropping  machine,  a  smaller  fly-wheel 
couid  be  used,  but  the  advantage  is  scarcely  worth  the 
expense  of  changing  the  wheel. 


CHINA- AND    BRITISH    ENGINEERING. 


By  ERNEST  T.  WILLIAMS 


Only  a  year  ago  1  was  in  Peking,  ami  on  every  hand  there 
was  evidence  of  Manchu  dominion.  I  was  to  ha\e  contiiuied 
my  journey  by  the  weekly  fast  train  to  Hankow  en  route  for 
Shanghai,  but  there  were  rumour.s  of  trouble  in  the  former 
place,  and,  as  my  time  was  limited,  I  perforce  had  to  travel 
to  Shanghai  by  sea,  whilst  my  friend  caught  the  train — the 
last  that  got  through  from  Peking  to  Hankow  for  weeks — 
and  saw  something  of  the  revolutionary  outbreak  and  fighting 
there  ;  we  met  later  ut  Shanghai.  Thousands  of  refugees 
were  coming  down  the  river ;  each  boat  was  packed  with 
passenger?.  I  saw  several  banks  with  closed  doors,  and 
hundreds  of  Chinese  crowding  round  in  hope  of  their 
opening  for  business  again.  Foreign  sympathy  was 
generally  with  the  revolutionists,  but  it  was  thought  that 
they  had  little  chance  of  success.  Was  it  the  beginning  of 
the  break  up  of  China,  the  oldest  Empire  in  the  world  ? 
Those  who  know  China  best  felt  the  least  inclined  to 
give  decided  opinions  ;  all  seemed  to  think  that  it  would 
take  years  before  the  country  was  settled  again  and  credit 
tirmly  established. 

A  year  has  passed  since  then,  and  I  might  quote  here 
extracts  from  a  leading  article  in  the  Honii  Komi  Dailij 
Press,  showing  how  marvellous  a  change  of  attitude  on  this 
subject  has  come  over  those  responsible  for  conducting  a  well- 
established  daiiy  ;  their  observations  reflect  the  enlightened 
opinion  of  those  who  are  in  regular  contact  with  China  and 
the  Chinese. 

It  would  be  foolish  to  overlook  that  the  uew  Republic  is 
Btill  in  deep  water,  and  many  difficulties  will  have  to  be  faced 
and  conquered  in  coming  years  boforo  the  complete  confidence 
in  ''hiiui  of  tiio  bni«iiiess  world  i^,  grtinod,  but  it  would  br 


none  the  less  foolish  to  overlook  or  belittle  the  remarkable 
jirogress  that  has  already  taken  ])lace,  and  the  spirit  of  amity 
and  co-oix-ration  which  is  prevailing  in  the  councils  of  the 
country's  real  rulers. 

The  apix)intment  of  Dr.  Morrison  as  Political  Adviser,  and 
of  Sir  Francis  Piggot  as  Legal  Adviser,  to  the  Chinese 
Government,  also  the  rumoured  appointment  of  an  Adviser 
on  Railways,  are  marked  indications,  to  those  who  know- 
something  of  China,  of  the  real  beginning  of  a  period  of 
advance  and  reform,  the  more  so  when  it  is  remembered 
what  momentous  questions  the  Government  has  had  to  deal 
with  during  the  last  few  months. 

Now  what  does  all  the  wonderful  new  policy  of  progress 
and  development  mean  !'  Again  it  is  most  difficult  to 
prophesy,  but  certain  clear  lines  stand  out  of  which  the  wise 
will  take  careful  note,  for  thosi'  who  take  advantage  of  the 
present  golden  opportunity  will  utidoul)t('<lly  reap  a  golden 
reward.     These  points  may  be  summarised  as  follows  : — 

1.  Here  wo  have  a  vast  country,  with  enonnous  mineral 
wealth,  which  has  hardly  been  touched. 

2.  There  is  a  jwpnlation  whose  numlters  are  unknown,  but 
are  estimated  to  exceed  t00,0o(»,000. 

:{.  The  country  has  an  old  civilisation,  and  the  people  are 
intelligent,  sober  and  industrious,  and  amenable  to  authority 
and  discipline. 

t.  The  people  are  wakening  up  to  the  realisation  that 
the  West  has  much  to  teach  them,  and  they  are  now  as 
anxious  to  learn  as  previously  they  were  ready  to  despise  and 
ignore  foreign  knowledge. 

.'(.  The  leading  Chinese  are  alive  to  the  potentialities  of 
this  great  Republic  and  to  the  possibility  of  its  taking  its 
rightful  position  in  the  family  of  nations. 

(!.  Remembering  the  unique  progress  made  by  the 
Japanese  in  a  short  fieriod,  it  is  not  unreasonable  to  expect 
a  similar  progress  in  China  during  the  next  few  decades. 

7.  The  leaders  of  the  people  realise  that  they  cannot 
undertake  the  rapid  development  of  the  country  themselves, 
and  that  foreign  aid  and  capital,  and  the  giving  of  conces- 
sions to  foreignere,  are  essential. 

8.  The  country  most  urgently  requires  : — Good  roads, 
extensive  railways,  afforestation,  irrigation,  mining  schemes, 
electric  light  and  power,  telegraph  and  telephones,  tramways, 
manufacturing  machinery,  &c.,  to  mention  only  those  it«ms 
of  interest  to  engineers. 

;t.  It  can  now  almost  safely  te  predicted  that  the 
'•  boom "  in  trade,  long  expected  by  those  dealing  with 
China,  may  take  place  within  a  few  years.  If  the  country 
is  really  opened  out,  this  boom  is  likely  to  be  even  greater 
than  is  anticipated. 

1(1.  With  the  exception  of  the  depletion  of  the  forests,  we 
have,  from  the  standpoint  of  development,  almost  as  virgin 
and  wealthy  a  country  as  North  America  was  a  century  ago. 
but  with  this  great  difference — that  whereas  the  one  had 
practically  no  population,  and  many  tracts  of  land  dangerous 
and  unexplored,  the  other  has  a  great  j»pulation  to  supply 
cheap  and  intelligent  labour  to  woi-k  the  country's  resources, 
and  the  Government  are  ready  to  protect  foreign  life  and 
capital. 

Then  there  will  be  the  increased  needs  of  these  millions 
to  be  supplied  as  soon  as  they  adopt  a  higher  standard  of 
living,  which  will  inevitably  follow  on  the  opening  up  of  the 
country. 

There  are  other  dominant  factors  in  the  situation  which 
could  be  added  to  the  above  summary,  but  enough  will  have 
been  said  to  show  that  we  are  on  the  eve  of  big  things  in  the 
old  Celestial  Empire.  The  possibilities  of  China  have  long 
been  realised,  hence  the  proposals  for  the  "  Partition  of 
China,"  "Spheres  of  Influence,"  &.C.,  of  which  one  often 
hears.  It  is  also  the  realisation  of  these  possibilities  which 
has  made  the  great  nations  walk  warily,  and  which  has  had 
the  happy  consummation  of  their  working  together  to  avoid 
the  dangers  which  must  arise  from  other  than  mutual  and 
concerted  action. 

But  if  China  opens  up  as  is  expected,  there  will  be  enough 
for  all  who  take  the  trouble  to  obtain  their  share.  Though 
such  a  boom  would  increase  trade  all  over  the  world,  it  can 
be  taken  ss  ft  sine  qua  non  that  the  greatest  and  most  direct 
result  ^ili  accrue  only  to  those  who  are  going  to  study  the 
problem  (tnil  deal  witli  it  in  h  coiftpfehonsive  raanncr. 

'^Vitll  t'l'*  pe^in?  of  tho  Manobn  rfSwir,ihfi  {jrent.  obstaol*- 
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to  the  country's  development  i has 'been  removed,  and  with  it 
we  hope  the  deplorable  system  of  "squeeze,"  a  half- 
recognised  system  of  dishonesty  which  sapped  at  the  very 
roots  of  sound  finance  so  essential  to  real  progress. 

In  any  case  there  is  a  spirit  abroad,  with  which  all 
honourable  people  will  be  in  agreement,  that  China's 
resources  shall  be  exploited  for  the  advantage  of  the  Chinese, 
and  the  participation  of  Chinese  capital  and  straight  dealing 
are  essential  to  continued  success. 

Now,  is  British  mgineering  going  /o  rise  to  the.  occasion  1 
The  prospect  is  big — very  big — far  too  large  to  be  dealt  with 
extensively  by  individual  firms.  It  would  appear  that  there 
are  two  ways  of  dealing  with  the  problem.  The  first  of 
these  is  by  the  formation  of  a  company,  not  necessarily  with 
large  capital,  but  with  powerful  financial  backing,  to  seek 
out  and  obtain  concessions  and  float  these  on  the  market. 

The  second  way  would  be  the  amalgamation  of  several 
large  firms — so  far  as  their  interests  in  China  are  concerned 
— who  would  obtain  the  concessions  direct  from  the  Chinese 
Government,  or  indirectly  from  the  holders,  and  develop 
them  into  working  concerns.  China  is  such  a  vast  country, 
and  business  transactions  in  the  past  have  been  so  slow, 
that  success  on  any  large  scale  necessarily  implies  con- 
siderable initial  expense  and  possible  outlay  before  an 
adequate  return  might  be  expected  :  this  is  one  reason  why 
an  amalgamation  of  interests  is  so  desirable.  Then,  almost 
certainly,  it  will  be  necessary  partly  to  finance  any  scheme. 
The  need  for  united  action  has  been  previously  insisted  on  in 
the  writer's  article  on  "  Extending  British  Engineering 
Abroad,"  published  in  the  Electrical  Review  on 
November  :^5th,  1910,  page  851,  reference  to  which  is 
suggested  to  those  interested. 

The  agents  sent  to  China  should  be  the  best  men  obtain- 
able, of  undoubted  integrity,  capable  as  engineers,  with  sound 
business  instincts,  and  able  to  consider  problems  from 
China's  standpoint.  They  should  be  very  well  paid  to  com- 
pensate for  the  many  disadvantages  of  their  offices,  and  must 
not  be  treated  parsimoniously  as  regards  either  staff  or  ex- 
penses. They  must  receive  ready  and  sympathetic  support 
from  their  principals. 

Finally,  is  British  engineering,  and  the  electrical  and 
allied  branches  in  particular, ^om^  to  grasp  the  opportunity — 
an  opportunily  whith,  once  lost,  may  nemr  come  again  ? 


THE     NATIONAL     INSURANCE    ACT,    1911. 


The  Stamping  of  Iksura^'ce  Cards  and  Books. 


Bt   JOS.  J.  H.  STANSFIELD,  F.C.I.S. 


A  COJUION  groimd  of  objection  to  the  collection  of  contribu- 
tions payable  under  the  National  Insurance  Act  by  means  of 
deductions  from  wages,  was  that  this  method  would  entail 
upon  employers  additional  expense  in  consequence  of  the 
records  necessary,  and  the  necessity  to  take  charge  of,  and 
stamp  from  time  to  time,  the  cards  required  under  the 
Health,  and  the  books  necessary  under  the  Unemployment, 
parts  of  the  Act. 

In  order  to  meet  these  difficulties  so  far  as  is  possible 
under  the  provisions  of  the  Act,  the  National  Health  Com- 
missioners and  the  Board  of  Trade  have  issued  circulars 
giving  methods  by  which  the  requirements  of  the  Act  may 
be  complied  with  with  greater  ease  and  less  expense  than 
would  otherwise  be  the  case. 

The  methods  so  far  approved  are  three  in  number  :  (1) 
stamping  during  the  week  after  payment  of  wages,  (2) 
quarterly  stamping,  and  (S)  arrangements  with  Labour 
Exchanges. 

In  manufactories  and  workshops  where  there  are  a  con- 
siderable number  of  employes,  no  time  must  be  lost  in  the 
collection  of  time-sheets  and  the  making  up  of  wages  sheets 
or  wages  books,  if  all  is  to  be  ready  for  the  payment  of 
wages  at  the  proper  time,  and  the  extra  time  taken  up  in 
consequence  of  the  entries  necessary  under. the  Act,  and  the 
stamping  of  cards  and  books  before  such  payment,  may  in 


some  cases  be  found  to  be  that  last  straw  which  brings  the 
camel  to  its  knees. 

To  meet  this  difficulty  employers  have  in  some  cases 
lengthened  the  period  between  the  end  of  the  working  week 
and  the  payment  of  wages,  but  this  may  not  in  all  cases  be 
feasible,  and  to  meet  such  eases  the  Health  Commissioners 
have  issued  Circular  No.  127  A.G.D.,  entitled  "Special 
arrangements  for  stamping  during  week  after  payment  of 
wages,"  stating  that  the  Commissioners  are  prepared  to  con- 
sider applications  from  employers  for  permission  to  adopt  the 
arrangement  indicated  by  the  title  of  the  Circular. 

This  arrangement  only  applies  to  Health  cards,  and  cannot 
be  made  for  less  than  100  persons,  and  it  is  only  applicable 
where  employes  have  agreed  to  deposit  their  cards  with  their 
employers  during  the  period  of  currency,  though  it  may 
apply  to  the  whole  or  a  part  (inly  of  such  employes. 

Careful  records  must  be  kept  readily  showing,  week  by 
week,  the  contributions  payable,  and  the  reason  for  non- 
j)ayment  should  no  contributions  be  payable.  If  it  be 
found  on  inspection  that  the  number  of  employes  whose 
cards  are  not  stamped  before  payment  is  greater  than  the 
number  in  respect  of  whom  the  arrangement  is  made,  the 
permission  of  the  Commissioners  to  the  arrangement  will  be 
at  once  withdrawn. 

Employers  will  be  required  to  deposit  an  amount  suffi- 
cient to  cover  the  contributions  for  one  week  or  other 
period  for  which  contributions  are  payable,  the  deposit 
remaining  with  the  Commissioners  so  long  as  the  arrange- 
ment continues.  The  initial  de]iosit  should  be  forwarded 
not  later  thitn  four  days  before  the  first  pay-day  under  the 
arrangement. 

The  circular  sets  out  conditions  applicable  where  there 
may  be  an  increase  in  the  number  of  employes  to  which  it  is 
desired  to  apply  the  arrangement,  the  stamping  of  cards,  and 
the  refund  of  deposits. 

Any  employers  iu  England  desiring  to  adopt  the  arrange- 
ment, should  obtain  a  form  of  application  (127  b.A.G.D.) 
from  the  Accountant  and  Comptroller-General,  National 
Health  Insurance  Commission  (England),  29,  Queen  Anne's 
Gate,  London,  S.W.,  marking  the  envelope  "Circular  127." 
Information  as  to  similar  facilities  granted  by  the  Scottish, 
Irish  and  Welsh  Commissioners  can  be  obtained  on  applica- 
tion to  the  respective  Commissioners.* 

In  some  cases,  employers  may  desire  to  stamp  thek  cards 
quarterly,  and  in  such  cases  the  conditions  of  Circular  105, 
A.G.D.  apply  in  respect  of  English  employers. 

The  general  arrangements  as  to  quarterly  stamping  are 
very  similar,  mutatis  mutandis,  to  those  applicable  to 
stamping  after  payment  of  wages,  the  form  of  application 
being  numbered  106  A.G.D. 

The  methods  by  which  deposits  may  be  made  are  five  in 
number  (1)  a  deposit  sufficient  in  amount  to  cover  the  whole 
of  the  contributions  payable  during  the  quarter  in  respect  of 
the  maximum  number  of  employes  to  whom  the  arrangement 
applies  ;  (2)  an  instalment  equal  to  one-thirteenth  of  the 
amount  required  under  method  (1)  payable  four  days  before 
each  pay-day  :  {?>)  a  deposit  paid  four  days  before  the  first 
pay-day  in  each  quarter  thereafter,  remitting  each  week  a 
cheque  covering  the  amount  actually  payable  in  the  jtrevious 
week  :  (4)  a  similar  arrangement  to  (2),  applicable  where 
wages  are  paid  fortnightly  or  monthly  :  and  (5)  an  an-ange- 
ment  similar  to  (3),  also  where  wages  are  paid  fortnightly  or 
monthly. 

Special  high-value  stamps  are  issued  in  connection  with 
quarterly  stamping  for  13,  10  or  2  weekly  contributions  at 
the  various  rates  payable  under  the  Act. 

Under  the  provisions  of  the  circular,  where  the  wages 
of  any  employe  are  paid  before  the  ordinary  pay-day,  or 
where  an  employe  terminates  his  employment,  or  wishes  to 
have  his  card  stamped  to  date,  the  cards  must  be  stamped  in 
the  ordinary  way  with  stamps  obtained  from  a  post  office. 

A  careful  consideration  of  the  two  circulars  leads  to  the 
conclusion  that,  on  the  whole,  the  quarterly  arrangement  is 
the  better,  particularly  if  method  3  or  5,  whichever  may  be 
applicable,  be  adopted,  as  no  interest  or  discount  can  be 
allowed  on  deposits. 


*  The  addreeses  for  Scotland  are  12,  Ercderiok  Street,.  Edin.-. 
burg:h-;  for  Ireland.  Pembroke  House,  Upper  Mount  Street,  Dublin  ; 
?.nd  for  Wales,  City  Hall,  Cardiff. 
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Conimunipations  in  I'eHpeot  of  thin  niranfjenionl  should  be 
made  to  the  Accountant  and  Coinptrollcr-(iencral  at  the 
address  as  before  stated,  marking  the  communications 
"  qnarterly  stamping." 

The  Insurance  Act  is  divided  into  three  parts  ;  but, 
although  ['art  2  applies  to  unemployment  insurance,  Sec.  !!'.( 
of  tlie  Act  enables  the  Board  of  Trade  to  innke  arrange- 
ments with  employers  in  respect  of  both  the  health  and 
unemployment  parts  of  the  Act- where  workmen  are  engaged 
through  a  [jabour  E.vchange,  and  wliere  any  such  arrange- 
ment is  made,  all  tlio  periods  of  employment  during  which  a 
workman  is  employed  by  one  or  more  employers  may  be 
treated  for  the  purposes  of  the  uiiom))loyment  part  of  the 
Act  as  a  continuous  period  of  employment  under  one  em- 
ployer, a  provision  which  is  e.vceedingly  valuable,  as  will 
shortly  be  explained. 

A  circular  has  been  issued  by  the  Board  of  Trade  stating 
the  conditions  upon  which  Labour  E.xchanges  will  under- 
take the  custody,  stamping,  distril)ution  and  exchange  of 
Health  Insurance  Cards  and  rnemploymcnt  Books,  but  tliis 
arrangeuKMit  is,  as  ii  general  rule,  only  possible  in  areas 
served  by  Labour  M.vchanges  in  which  the  necessary  accom- 
modation is  available,  and  can  only  be  made  in  respect  of 
workmen  who  are  employed  at  the  time  the  arrangement  'is 
entered  into,  and  such  additions  to  the  staff  as  are  subse- 
quently engaged  through  Labour  E.vclianges. 

Engagement  through  a  Labour  E.xchangc  necessitates 
notification  of  the  \acancy  to  the  E.\change  when  any 
workman  sent  from  the  E.xchange  may  be  engaged,  or  the 
employer  may  send  down  to  the  Exchange  for  registration 
any  workman  whom  he  desires  to  engage  to  fill  the  vat^ancy. 
This  provision  will,  no  doubt,  do  much  to  increase  the 
number  of  appointments  filled  through  the  Exchanges. 

Deposits  to  cover  stamps  for  the  whole  of  the-  workmen 
for  not  less  than  two  weeks  must  be  made,  and  a  three 
months'  agreement  at  least  be  entered  into,  terminable  by 
either  party  by  one  month's  notice. 

No  charge  is  made  for  work  done  i!i  connection  with 
unemployment  books,  but  a  minimum  payment  of  fl  for 
each  four  calendar  weeks,  and  l's.  per  10(t  workmen  after 
the  first  1,000,  must  be  made  in  respect  of  Health  Insur- 
ance. For  casual  engagements  a  minimum  of  I'o  per  cent, 
extra  will  be  made,  the  actual  amount  depending  upon  the 
work  necessary.  A  group  of  employers  may  combine  to 
make  up  1,000. 

In  addition  to  being  relieved  of  the  custody  and  stamping 
of  the  cards  and  books,  groups  of  casual  employes  may  have 
their  contributions  under  both  parts  of  the  Act  pooled,  and 
so  pay  only  in  proportion  to  the  actual  labour  of  a  week, 
instead  of  paying  the  full  rate  of  contributions  which  would 
be  payable  by  an  employer  who  engaged  a  workman  for  the 
first  day  of  the  week  for  which  he  was  employed.  This 
means  a  big  saving  in  respect  of  employes  such  as  dock 
labourers  ;  and  arrangements  of  this  kind  have  already  been 
made  in  several  towns.  It  also  means  fairly  continuous  em- 
ployment for  workmen,  though  it  will  probably  have  the 
efl'ect  of  restricting  the  work  to  a  smaller  number. 

Under  some  of  the  decisions  of  the  LTmpiru  apjwinted 
under' the  unemployment  part  of  the  Act,  it  not  infrequently 
happens  that  workmen  may  be  employed  for  a  whole  week 
but  be  only  liable  for  insurance  for  a  part  of  the  week.  In 
such  cases,  the  number  of  days  foi'  which  contributions  are 
liable  are  added  together  by  the  Exchanges  and  divided 
by  six,  the  result  being  the  number  of  weeks  for  which  con- 
tributions are  payable  by  the  employer.  To  take  a  case  : 
If  60  workmen  are  engaged  for  an  average  of  three  days 
only  in  one  week,  the  employers'  share  of  the  contributions 
would  be  60  contributions  at  2^d.  each  if  stamped  in  the 
ordinary  way,  but  if  the  Labour  Exchange  deals  with  the 
stamping,  only  half  that  amount  would  be  payable. 

A  similar  advantage  may  be  obtained  in  mechanical 
engineering  and  other  establishments  where  two  shifts  are 
worked,  the  second  shift  being  for  five  nights  only  per 
week.  The  employer  would,  if  dealing  with  his  own  stamping, 
pay  2id.  per  week  per  employe  as  his  share  of  the  con- 
tributions, whilst  the  Labour  Exchanges  would  call  for  only 
five  contributions  for  every  six  workmen. 

Under  Sec.  04  of  the  Act  an  employer  may  within  one 
month  after  the  end  of  any  period  of  12  months  fixed  by 
the  Board  of  Trade,  apply  for  u  refund  of  oue-third  of  the 


contributions  paid  on  his  own  behalf  in  respect  of  employ's 
who  have  been  engaged  for  the  whole  year,  and  for  whom 
not  kss  than  4.'>  contributions  have  been  paid.  Arrange- 
ments through  Labour  E.xchanges  will  facilitate  the  collection 
of  these  refunds. 

In  the  first  instance  books  will  be  stamped  for  the  full 
amount  of  the  contributions  payable  by  both  the  employer 
and  the  employe,  but  the  workman  may  ask  for  his  own 
contributions  to  be  ponied,  and  any  over-deductions  that  may 
be  made  through  employment  for  less  than  six  days,  or  with 
more  than  one  employer,  may  be  refunded.  In  order  to 
facilitate  these  repayments,  special  stamps  have  been  issued 
upon  which  the  figures  1  to  6,  representing  the  number  of 
days  wot-ked  per  week,  appear  in  the  space  where  the  figure  '< 
appears  on  the  ordinary  stamp,  each  of  these  figures  being 
reckoned  as  one-sixth  of  2j,d.,  for  the  purpose  of  arriving  at 
the  amount  of  the  contributions  payable  by  the  workmen. 

Where  employers  wish  to  deal  with  their  own  Unem- 
ployment Insurance  Hooks,  arrangements  may  be  made  with 
the  Hoard,  of  Trade  for  stamping  at  extended  intervals, 
these  arrangements  being  somewhat  similar  to  those  made  by 
the  Health  ( 'omniissioners  for  quarterly  payments,  stamjis 
b(!iMg  issued  in  due  course  covering  the  whole  quarter's 
contributions. 

Applications  for  particulars  of  the  arrangements  made  by 
the  Board  of  Ti-ade  should  be  made  to  the  Hoard  of  Trade, 
Central  Office  for  Labour  E.xchaDges  and  Unemployment 
Insurance,  Queen  Anne's  Chambers,  London,  S.W. 


BUSINESS  NOTES. 


Consular  IMotes, — Italy. — The  British  Consul  at  Milan, 

in  a  recent  report,  states  that  the  diminution  in  the  imports  of 
electrical  machines,  &c.,  which  was  noticed  in  preceding  y<>ar8, 
continued  in  1911,  and  became  more  marked.  It  is  the  same  with 
detached  parts  and  working  machines  forminpr  part  of  electrica! 
motoi-8.  In  1911  Italy  imported,  on  the  whole,  75,000  quintal- 
against  83,.300  quintals  in  1910,  and  90,700  <iuintals  iu  \')(i'>. 
Germany  sent  2,000  quintals  less,  and  Switzerland  H,000  quintal 
less,  but  other  countries  benefited  slightly.  On  the  other  ham  I 
Italy  has  been  producinjr  more  electrical  machinery  ;  8.5,O0OquintHl- 
are  reported  as  haviner  been  produced  in  1011,  aerainst  77,Oe' 
quintals  in  1910,  and  as  the  quantity  produced  in  1909  was  r,7,00() 
quintals,  it  must  be  concluded  that  the  demand  in  Italy  is  prac- 
tically stationary,  and  the  output  compensated  for  the  decrease  in 
imports.  Three  years  ago  the  home  industry  supplied  42  5  per 
cent,  of  the  total  requirements,  in  1910  it  supplied  ■47.5  per  cent., 
and  in  1911  53  per  cent.  The  total  quantity  has  risen -s^radually 
from  158,000  to  160,000  quintals.  Imports  from  Germany  mean 
while  descended  from  35  to  33'8  per  cent.,  and  then  to  SI'S  per 
cent.  A  confirmation  of  the  rapid  extension  of  installations  for 
electric  lightin?  is  found  in  the  returns  of  imports  of  electric  lamps 
of  all  kinds.  While  arc  lamps  have  risen  apain  to  1,000  quintals, 
incandescent  lamps  have  risen  from  6,838,000  to  7,647,000,  an 
incrtase  of  nearly  1,000,000  lamps,  without  takinp  into  account 
home  manufacture,  which  is  reckoned  to  be  close  upon  2.000,00i' 
lamps,  and  is  expected  to  reach  6,000,000  or  7,000,000  lamps.  In 
the  matter  of  accessory  apparatus  for  electric  installations.  Germany 
sold  to  Italy  9,503  quintals  in  1911,  against  10,000  ijiiintals  in  1910. 
Here,  again,  it  would  seem  that  Italian  industry  is  developing.  As 
regards  electrical  measuring  apparatus,  indicators,  recorders  and 
meters,  Germany  sold  Italy  2,211  quintals  in  1911,  against  2,50:i 
quintals  in  1910,  thus  indicating  a  revival  of  national  industry. 

Russia. — The  American  Consul  at  Batoum,  in  a  recent  report 
points  out  that  there  is  a  big  market  in  Baku  for  oil  and  gas  engint- 
These  engines  have  been  used  in  the  Baku  oil-fields  for  several  year. 
and  their  use  is  rapidly  extending.  It  is  estimated  that  2.0Co 
engines  are  now  in  use  in  Baku,  and  they  are  being  sold  at  the 
rate  of  400  or  500  a  year.  One  firm  claims  to  have  sold  135. 
valued  at  about  £100,000,  during  the  past  year,  and  altogether 
a  total  of  about  700  valued  at  about  dE  400,000  during 
the  past  few  years.  A  Baku  firm  has  just  sold  for  the  use 
of  the  electric  tramway  at  Tiflis  an  oil  engine  of  1,750  HP 
of  Belgian  manufacture,  for  which  a  price  of  about  £25,000  wa 
received.  The  engines  are  used  both  for  baling  the  oil  well 
and  for  running  compressors.  The  popular  sizes  range  froi., 
35  H.P.  to  l.")0  HP.  for  gas  eneines.  and  from  24  HP.  to  66  H.P.  foi 
oil  engines.  Oil  and  gas  are  rapidly  replacing  steam  thronghou 
the  oilfields,  and  large  numbers  of  steam  engines  and  boilers  ar 
being  dismantled.  Motors  for  crude  oil  and  gas  are  the  types  i:i 
demand.  Some  of  the  oil  wells  produce  gas,  and  whenever  possibl. 
this  gas  is  used  for  water  power  and  furnishes  a  fuel  without  cci^' 
to  the  operator.  When  the  wells  of  a  property  produce  insutficieii 
the  operator  uses  his  own  crude  oil  for  fuel.  At  present  crude  ui 
has  a  market  value  of  35  copecks  per  pood.  The  majority  of  th< 
wells  are  without  gas,  but  gas  is  produced  in  sufficient  quautitic. 
to  create  a  bfg  demand  for  gaa  engines.  By  using  their  owl 
ga«  or  oil  the  operators'  of  -wells  dre  tlioygiit  to  havei  efifecfecl 
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a  sufficient  economy  over  steam  to  pay  within  two  years 
the  oriffiual  cost  of  an  engine.  Gas  eng-ines  are  used 
principally  in  the  Bibi  Eibat  fields,  where  the  wells  produce 
pras  in  sufficient  quantities  for  the  purpose.  The  Balakhani 
wells  have  little  gas,  and  crude  oU  motors  only  are  used  in  this 
district.  About  80  per  cent,  of  the  motors  used  in  the  Baku  oil 
fields  are  of  British  manufacture,  and  these  sales  are  confined 
principally  to  four  makes.  From  the  beginning  the  gas  and 
oil  engines  of  English  manufacture  have  enjoyed  a  practical 
monopoly.  Belgian,  Swedish  and  German  engines  are  coming  into 
use,  but  do  not  compare  in  popularity  with  those  manufac- 
tured in  England,  Engines  of  Russian  manufacture  are  now  being 
put  on  the  market,  but  experts  consider  them  inferior  to  those 
of  British  and  European  make.  The  past  three  years  has  witnessed 
the  greatest  development  in  the  use  of  such  engines  at  Baku. 
Despite  the  large  number  already  sold  at  Baku,  a  larger  future 
market  remains.  Many  firms  have  been  slow  to  discard  their  expen- 
sive steam  plants,  but  are  now  doing  so.  Nobel  Bros.,  for  instance, 
one  of  the  largest  oil  producers  in  the  region,  have  just  pur- 
chased their  first  oil  engine.  For  their  various  wells  Kobel  Bros, 
could  use  about  600  engines  should  they  decide  to  substitute  gas 
and  oil  motors  for  their  steam  equipment.  The  present  tendency 
is  to  use  motors  of  high  horse-power,  and  those  of  40  to  CO  h.p. 
are  supplanting  the  20  to  HO-h.p.  motors  formerly  used.  As  the 
oU  wells  become  exhausted  they  are  driven  deeper  and  higher- 
powered  engines  are  required.  The  price  of  the  motor  is  of  little 
importance  to  the  operator  so  long  as  he  obtains  an  engine  that 
will  accomplish  satisfactorily  the  work  required  of  it. 

It  is  noted  that  some  of  the  European  manufacturers  sending 
engines  to  Baku  are  having  some  of  the  heavier  parts,  such  as  fly- 
wheels, made  in  Russia,  thus  effecting  a  considerable  economy  in 
freight  and  duty  charges.  The  duty  on  these  engines  coming  into 
Russia  is  3,2(i  roubles  per  pood. 

Terms  of  payment  are  usually  one-third  of  the  price  paid  with 
the  order  as  "hand-money,"  and  the  rest  from  6  to  18  months. 
For  cash  on  delivery  there  is  a  discount  of  5  per  cent. 

The  use  of  oil  and  gas  engines  in  the  regions  around  the  Caspian 
Sea  is  not  confined  to  the  oU-prodncing  fields.  Engines  using  crude 
oil  are  in  demand  for  all  purposes.  Crude  oil  is  cheap  and  easily 
procurable  throughout  the  countries  bordering  the  Caspian.  The 
oil,  cotton  and  agricultural  districts  of  the  trans-Caspia  are  supplied 
from  Baku,  as  are  also  the  cotton  and  agricultural  districts  of 
northern  Persia  and  the  trans-Caucasus.  The  demand  for  gas 
engines  is  limited  to  those  wells  actually  producing  sufficient  gas 
for  fuel  purposes.  The  crude  oil  engine  finds  a  market  wherever 
power  is  required,  and  in  the  countries  bordering  the  Caspian  Sea 
it  is  used  for  driving  cotton  and  agricultural  machinery,  mills, 
and  irrigation  plants. 

About  400  ships  of  .500  to  ."),000  tons  are  in  service  on  the 
Caspian  Sea.  These  boats  use  crude  oil  under  the  boUers,  but  efforts 
are  being  made  to  adapt  crude-oil  engines.  One  boat  of  5,000  tons 
has  been  equipped  with  a  Diesel  engine.  The  captain  reports  that 
there  has  been  a  big  saving  of  fuel,  but  the  initial  price  of  the 
engine  is  so  high  that  the  question  of  actual  economy  is  still 
open. 

France. — The  British  Consul  at  Paris,  in  a  recent  report  on  the 
economic  development  of  France,  points  out  that  the  census  of 
1906,  gave  figures  of  the  development  from  1901  to  that  year  for 
different  classes  of  motive-power.  The  figures  of  last  year's  census 
have  not  yet  been  published.  Agrand  total  of  12,150,000  H.P.  was 
obtained  for  the  whole  water-power  in  France  at  the  beginning  ot 
1906.  The  results  of  the  1906  census  showed  a  great  increase  during 
the  previous  five  years,  especially  in  the  employment  of  water  power. 
It  is  expected  that  the  census  of  last  year  will  show  a  fax  higher 
increase  of  motive  power  in  all  directions. 

The  subject  of  the  electrification  of  parts  of  the  French  railways 
has  recently  been  much  before  the  public.  As  long  ago  as  1899 
proposals  of  this  kind  were  brought  forward  for  short  suburban 
lines.  They  were  soon  afterwards  carried  out,  and  further  short 
sections  have  been  electrified  in  different  directions.  A  further 
extension  is  labout  to  take  place  on  the  State  railways,  formerly  the 
Western  line,  and  work  has  already  been  begun  without  waiting 
for  the  decree  which  will  officially  sanction  it.  At  present,  how- 
ever, it  appears  to  be  the  intention  of  the  Government  only  to 
electrify  certain  local  lines. 

Formosa.— The  British  Consul  at  Formosa  reports  that  the 
Government  electric  power  station  at  Koresho  wm  completed  in 
the  summer  for  the  supply  of  electricity  to  Taichu,  the  chief  city 
in  the  centre  of  the  Island,  and  Shoka.  A  dynamo  of  500  H.p.  is 
sufficient  for  lighting  purposes,  but  there  are  two  of  these.  Water 
is  led  from  the  Daian  River  along  a  canal  to  a  place  where  a  fall  of 
130  ft.  is  obtained  to  the  river  bed,  and  here  the  turbine  is  placed, 
the  flow  being  300  cb.  ft.  per  second  ;  a  flow  of  100  cb.  ft.  suffices 
to  obtain  electricity  of  1.000  H.p.  from  the  dynamos,  and  the 
surplus  flow  of  200  cb.  ft.  per  second  is  sent  for  irrigation.  There 
is,  therefore,  a  large  reserve  of  motive  force  should  occasion  arise 
for  the  supply  of  electric  power  for  manufacturing  purposes  in  the 
central  district  of  Formosa. 

Spain. — The  American  Consul  at  Barcelona,  in  a  recent  report, 
states  that  in  1910  there  were  1,696  electric  plants  in  the  Spanish 
Peninsula  and  the  Balearic  and  Canary  Islands,  with  2,6S5  generators 
and  277,907  H,P.  Barcelona  heads  the  list  in  the  number  and  size  of 
plants,  followed  by  Madrid.  There  were  1,030  installations  for  com- 
mercial purposes,  with  a  capacity  of  127,103  Kw.  For  public  light- 
ing throughout  the  Peninsula,  164,136  Incandescent  and  2,142  arc 
lamps  were  used.  There  were  1,737,341  incandescent  and  9,720  arc 
lamps  in  private  use.  The  motors  numbered  4,745,  of  a  total  of 
30,013  H.P.  The  use  of  elpotricity  ia  vapidly  Increasing  for  &H 
purposes.  A  number  of  elegtrio  railways  are  projected  in  varloue 
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Catalonia  district,  where  several  strong  companies  are  constructing 
and  operating  electric  railways  and  power  plants. 

The  British  Consul  at  Malaga  reports  that  the  local  telephone 
system  was  extended  in  1911  by  the  establishment  of  an 
exchange  whereby  Malaga  is  now  connectfd  with  a  large  number  of 
centres  within  the  kingdom,  including  Madrid.  The  long-distance 
service  is  to  be  further  extended  so  as  to  give  within  a  few  months 
direct  communication  with  about  53  important  towns,  the  project 
including  places  as  far  distant  as  Barcelona  and  San  Sebastian.  In 
connection  with  the  above  service,  a  new  system  has  also  been 
inaugurated  for  the  transmission  ot  telephone  messages. 
A  15-word  message  destined  for  any  place  outside  the  province 
may  be  sent  for  about  9d.,  or  to  any  place  within  the  pro- 
vince for  about  4  Id.  These  messages  are  received  on  forms  similar  to 
these  In  use  for  telegrams,  but  the  service  is  generally  far  more  rapid. 
The  British  Vice-Consul  at  Almeria  reports  that  during  the  past 
summer  the  Inter-Urban  Co.  of  Telephones,  whose  central  station 
is  at  No.  1,  Calle  Alcala,  Madrid,  extended  their  connection  to 
Almeria.  Up  to  the  present  it  has  worked  well,  messages  having 
been  promptly  transmitted,  and  conversations  carried  on  with 
Madrid  and  other  cities  and  towns  with  ease  and  profit. 

Bavaria.— The  British  Consul  at  Munich,  in  a  recent  report, 
states  that  unexampled  progress  has  been  made  during  the  past  few 
years  in  the  development  of  the  electrical  industry.  As  regards 
turnover  and  profits  of  the  large  electrical  concerns,  each  new 
financial  year  puts  the  preceding  one  into  the  shade.  Nevertheless, 
the  question  is  constantly  cropping  up  whether  the  world's  market 
is  not  sufficiently  supplied  for  a  long  period  with  the  products  and 
producing  power  of  this  industry,  and  whether  the  available  funds  at 
disposal  will  not  be  exhausted.  Considering,  however,  that  the  large 
companies  are  constantly  obliged  to  extend  their  works  to  be  able  to 
cope  with  fresh  orders,  and  that  the  electrical  industry  has  problems 
before  it.  the  solution  ot  which  will  employ  engineers  and  technicians 
for  a  long  time  to  come,  such  doubts  may  apparently  be  waived.  In 
the  near  future  progress  in  the  electrification  of  railways  is  to  be 
expected.  This  would  facilitate  the  supply  of  cheap  electric  current 
to  industry,  agriculture  and  handicraft,  especially  in  such  cases 
where  the  electrification  of  railways  can  be  furthered  by  utilisation 
of  water  power.  The  current  could  be  also  carried  to  such  places  where 
up  to  now  it  is  impossible  to  take  advantage  of  this  power.  The 
use  of  electric  motors  and  dynamos  is  gaining  ground  in  all 
branches,  and  hence  the  demand  for  these  in  all  sizes  has  up  to 
now  increased  from  year  to  year.  The  latest  branches  of  the 
electro-technical  industry,  such  as  obtaining  nitrogen  from  the  air, 
improvements  in  water  supply  through  erecting  ozone  works,  and 
wireless  telegraphy  are  sure  to  mean  more  work.  The  prospects 
opened  out  to  the  electrical  industry  in  connection  with 
power  generating  stations,  are  no  less  important.  Adequate 
work  is  on  hand,  and  more  is  expected  owing  to  the  drain- 
ing machines  and  ventilating  apparatus,  kc,  required  in 
mines,  the  installation  of  larger  gas  engines  and  generating  plant 
in  the  iron  industry,  and  the  increasing  use  of  polyphase  electric 
motorsinthe  textile  industries.  Machine,  turbine,  and  apparatus  works 
of  electric  companies  are  using  electricity  on  a  large  scale.  The  depart- 
ments making  electrical  and  mechanical  block-houses, switches,  trans- 
formers, and  the  outfit  of  railway  signal-boxes  are  especially  busy. 
The  same  applies  to  turbine  works.  The  supply  of  the  most 
important  centres  of  Bavaria  with  electricity  for  power  and  lighting 
purposes  by  central  stations  has  been  considerably  advanced  in 
1911.  Not  only  the  interest  of  the  larger  towns,  but  also  the 
small  parishes,  agriculture  as  well  as  Industry,  are  being  taken  into 
consideration.  The  current  is  at  present  to  be  generated  by  motor 
power.  In  due  course,  however,  and  when  all  arrangements  have 
been  carried  through,  it  is  intended  to  have  these  central  stations 
supplied  by  electricity  generated  by  water  power  in  the  Alpine 
district  of  the  country.  In  October,  1011.  the  following  companies 
were  floated: — (1)  Pfalzwerke  ( the  Palatinate  of  Bavaria  Works). 
For  the  first  building  section  the  following  has  been  agreed  upon  as 
to  the  participation  of  share  capital  : — Municipalities  and  parishes. 
30'6  per  cent.  ;  the  District  Council,  46'9  per  cent.  ;  consequently 
.public  corporations.  775  per  cent.  ;  the  Rheinische  Schuckert- 
Gesellschaft  (Rhenish  Schuckert  Co."),  participate  with  225  per  cent. 
of  the  capital,  and  act  as  building  contractors.  (2)  Frankenwerke 
(Franconian  Works).  The  city  of  Nuremberg  subscribed  51 
per  cent.,  the  sister  town,  Fiirth,  23  per  cent,  of  the 
share  capital  ;  therefore,  the  municipalities  together  74  per 
cent.,  the  building  contractors.  Schuckert  i:  Co,  26  per  cent. 
Towards  the  end  of  November,  1911,  a  central  power  and  lighting 
station — on  a  simUar  basis  to  that  at  Nuremberg — was  agreed 
upon  at  Munich.  In  conjunction  with  several  bankers  it  was 
floated  by  the  corporation  of  Munich.  The  capital  of  the  company 
with  limited  liability  is  to  be  £450,000,  and  the  firm  styled 
Leitzachwerke  A.G.  The  central  power  stations  are  to  be  produce 
electric  current  and  to  supply  it  to  the  shareholders  (for  instance, 
the  Franconia  Works  will  supply  the  cities  of  Nuremberg  and 
Fiirth  and  the  Schuckert  Co.)  cheaper  than  they  have  been  able 
to  produce  it  hitherto  at  their  own  works.  Owing  to  participation 
in  these  central  power  stations,  the  financial  burdens  of  the 
municipalities  wUl  individually  not  be  heavy.  In  the  case  of 
Nuremberg,  for  instance,  the  city  will  for  a  long  time  to  come  only 
have  to  provide  about  2,000.000  marks  (■«  100,000).  If  the  town 
itself  built  new  or  a<3ditional  works,  it  would  have  to  provide  more 
capital,  perhaps  5.000,000  to  6,000,000  marks  (£250,000  to 
£300,000).  Furthermore,  Nuremberg,  as  already  mentioned, 
receives  the  current  cheaper  than  it  could  ever  be  produced  in  its 
own  works.  Lastly,  there  need  be  no  fear  that  any  works  or  factories 
will  have  cause  to  leave  the  town  or  the  difitrict,  as  other  diatriotg 
cannot  otter  lower  current  prices  than  Nure  mberw.  All  this  applies 
«quftUy  to  other  towns  oonneoted  with  th«  Franconian  or  any  o| 
tlifl  Otb?'  nbov§.mentione4  irofke. 


Vol.71.  No.  i,s24, NovEMBKR H,  1912,]    THE    ELECTRICAL    REVIEW. 


741 


Book  Xotlccs. — PortahU  Wireki^a  Telegraph  Slaiions. — 
A  Tolume  recently  issued  by  Muroonin  Wireless  Tsle^rapb  Co., Ltd., 
with  thi*  title,  deserves  to  be  regarded  rather  a«  a  treatise  on  port- 
able wireless  stations  than  a  mamifactarer's  private  publication. 
Aftt-r  a  brief  sketch  of  the  history  of  the  subject,  whicli  dates  baclt 
some  111  years,  various  technical  subjects  are  discussed  in  detail,  and 
the  best  conditions  fur  the  workin;;  of  wireless  stations  in  warfare 
— the  principal  requirements  bcinif  that  the  transmitter  should  not 
be  sharply  tuned,  the  receiver  should  be  capable  of  very  sharp 
tuninp,  and  that  changes  of  wave-lenijth  should  be  effected  with  a 
single  hanc'le.  All  these  conditions  are  satistied  by  the  Marconi 
field  stations.  Secrecy  is  secured  by  quick  chanf^e  of  wave  length. 
The  different  types  of  portable  stations  which  have  been  developed 
by  the  company  are  then  described,  ranginir  from  the  IJ-KW.  "  F" 
tcart)  station,  with  a  ranjje  of  l.jn  to  20l»  miles,  to  the  "  K"  type 
knapsack  station,  with  a  ranjje  of  5  tu  7  miles,  of  which  extreme 
portability  and  ease  of  manipulation  are  the  leadinjf  characteristics. 
This  apparatus  can  be  carried  by  four  men  in  loads  of  2fi  lb.  each, 
and  can  be  erected  by  two  men  in  five  minutes.  Cavalry  and 
airship  eiiuipmimts.  and  xarious  accessories,  are  also  describe<l,  and 
the  boiik,  which  is  beantifally  illustrated  with  half-tone  views  and 
diagrams  of  connections,  concludes  with  a  very  short  account  of 
the  company  s  present  organisation.  Tt  is  certainly  an  admirable 
production. 

"  Atti  della  Associaz.ione  Elettrotecnica  Italiano."  Octoljer  31st, 
1912.     Milan  :  Stncchi,  Ceretti  S:  C. 

"  Pniivrilini/x  of  the  American  Society  of  Civil  Engineers.' 
Vol.  .K.WVIII,  No.  S.     October,  1912.     New  York  :  The  Society. 

'■  Jiulleiin  of  the  Association  des  lugenieurs  Klectriciens."  July, 
1912.     Liege  :  The  Association.     Price  4  fr.  uO  c. 

"The  Science  of  Illumination."  By  Dr.  L.  Bloch.  1912. 
London  :  .Tohn  Murray.     Price  (Is.  net. 

"Primer  of  Scientific  Management."  By  Frank  B.  Gilbreth. 
1912.     London  :  Constable  A:  Co.,  Ltd.     Price  Is.  net. 

"  Jnurniil  af  the  Western  .Society  of  Engineers."  Vol.  XVII, 
No.  7.    September,  1912.     Chicago:  The  Society.     Price  50  cents. 

"First  National  Mine-Safety  Demonstration,  Pittsburg  Pa., 
October  liOth  and  :ilst,  1911."  liy  H.M.Wilson,  A.  H.  Fay  and 
G.  S.  Rice.  "  Notes  on  Mineral  Wastes."  By  Charles  L,  Parsons. 
"Electrical  Symbols  for  Mine  Maps."  By  H.  H.  Clark.  "Mine 
Fires  :  A  Preliminary  Study."  By  George  S.  Rice.  "  Methods  of 
Determining  the  Sulphur  Content  of  Fuels."  By  I.  C.  Allen  and 
I.  W.  Robertson.     Washington  :  Government  Printing  Oftice. 

"The  Arbitration  Clau.se in  Engineering  and  Huilding Contracts. " 
By  E.  J.  Rimmer.  1912.  London  :  Constable  A;  Co.,  Ltd.  Price 
28.  net. 

^'  Michiinical  World  Pocket  Diary  and  Year-Book  for  1913." 
Manchester  :  Emmott  A:  Co.,  Ltd.     Price  6d.  net. 

"Science  Abstracts."  October  2,ith,  1912.  Vol.  .KV,  Xo.  10. 
Sections  A  and  iB.  London  :  E  >V:  F.  N.  Spon,  Ltd.  Price  Is.  6d. 
net  each. 

''  Manuel  Pratique  de  Soudure  Autogone."  By  R.  Granjon  and 
P.  Rosemberg.     Paris  :  Office  Central  de  1' Acetylene.     Price  5  fr. 

.\  Coniinj;  of  .Ifft'. — On  .Saturday,  October  L'Cth,  the  share- 
holders, staff  and  employes  of  Mkssrs.  T.  W.  Bro.\dbent,  Lti>.,  of 
the  Victoria  Electrical  Works,  Huddersfield,  together  with  their  wives 
and  families,  met  for  a  tea  and  social  evening,  at  the  invitation  of 
Mr.  T.  W.  Broiidbent,  the  managing  director  of  the  firm,  to  com- 
memorate his  having  been  in  business  21  years.  Mr.  Broadbent  was 
supported  by  his  co-directors,  Messrs.  G.  A.  Broadbent  and  F.  W. 
Davies,  and  amongst  the  guests  were  Mrs.  F.  W.  Davies,  Mr.  L.  F. 
Senior  (.solicitor  to  the  firm)  and  Mrs.  Senior,  and  Mr.  John  \>. 
Mackenzie  tthe  Scottish  agent  of  the  firm)  and  Mrs.  Mackenzie. 
The  gathering  was  held  at  the  Fields  Congregational  School, 
Kirkheaton,  and  was  well  attended,  only  three  employes  being 
absent.  Mr.  L.  F.  Senior  proposed  the  toast  of  "The  Firm." 
and  after  remarking  that  he  was  called  in  at  the  inception 
of  the  company,  referred  to  the  very  satisfactory  growth 
of  the  business,  and  predicted  a  bright  future  for  it.  In 
replying,  Mr.  T.  W.  Broadbent  referred  to  his  first  start  in 
business  on  his  own  account,  21  years  ago,  and  the  way  in  which, 
at  the  outset,  he  himself  had  often  put  in  15  or  16  hours  a  day  on 
the  bench  and  on  outside  work.  The  business  had  grown,  and  was  in 
1907  taken  over  by  the  present  company.  The  past  financial  year  had 
been  a  record  one  for  the  company,  and  he  encouraged  all  the  work- 
men present  to  continue  to  do  their  best  for  the  firm,  and  promise' 1 
that  they  should  share  in  its  prosperity.  Mr.  J.  L.  Stokes  proposed 
the  toast,  "  The  Ladies,"  and  Mrs.  J.  Ilolroyd  suitably  replied  to  the 
toast.  After  the  tables  had  been  cleared,  an  excellent  programme 
of  vocal  and  instrumental  music  was  given.  Dancing  and  games 
were  also  indulged  in  till  a  late  hour.  During  the  evening,  Mr. 
G.  A.  Broadbent  made  a  few  encouraging  remarks  to  the  employi'S. 
and  promised  that,  in  commemoration  of  this  event,  he  would  give 
every  employe  over  18  years  of  age  2s.  6d.,  and  every  employe  under 
18,  Is.,  at  the  New  Year.  After  various  votes  of  thanks,  the  pro- 
ceedings terminated. 

Dissolations  and  Liquidations. — Typewriting  Tele- 
graph CoEPORATiox,  Ltd.— A  meeting  is  called  for  December  5th, 
at  87,  Bishopsgate  Street,  London,  E.G.,  to  hear  an  account  of  the 
winding  Tip  from  the  liquidator,  Mr.  C.  S.  Beale. 

Electric  and  (Jeneral  Assurance,  Ltd.— A  meeting  is 
called  for  December  i'th,  at  5,  London  Wall  Buildings,  Loudon, 
E.C..  to  hear  an  account  of  the  winding  up  from  the  liquidator,  Mr. 
L.  Maltby. 

Imperial  Electric  Lamp  Co.,  electrical  engineers.  Market 
Street  and  Great  Western  Street.  Moss  Side,  Manchester. — Messrs. 
T.  Graham,  J.  Y'oung.  G.  Artingstall,  and  F.  A.  Pidding  have  dis- 
solved partnership. 


Trade  Announcements.— Tiii:  Electrical  Co.,  Ltd.. 

have  opened  an  ollice  at  32,  County  Buildings,  Corporation  Street 
Bimiinghau)  ttelephone  No.  3498  Central),  with  Mr.  F.  R.  t'nwin  as 
representative  engineer. 

We  are  informed  by  Mu.  F.  E.  Phillips,  of  .is,  Victoria  Street, 
S.W.,  that  he  has  taken  over  the  London  agency  of  the  St.  Helens 
Cable  and  Rubber  Co..  Ltd. 

Mil.  Lio.sKL  Morrison,  for  over  14  years  with  Mr.  Emanuel 
Spence.  has  commenced  business  at  371,  Linthorpe  Road,  Middles- 
brough, as  an  electric  bell  litter  and  lighting  engineer. 

Auction  Sale. — .Mf.ssu.<.  AViikati.hv  Kirk,  I'kice  a.nh 

Co.  will,  on  .November  26th  and  27th,  offer  for  sale  by  auction  tbr 
olectricallydrivcn  rolling  mill  plant,  machine  tools,  rails,  loci- 
tools  and  other  effects  ot  the  English  .MiKonnu  Process  Co..  Ltd 
at  Birkenhe;id,  by  order  of  the  Receiver.  The  plant  includes  three 
7.")0-KW.  Siemens-Willans  three-phase  turbo-generators,  two  60-K\v. 
D.C.  exciter  sets,  a  l.',0-KW.  rotary  converter,  54  motors  (75  to 
12.">  11. H. P.),  switchboard,  crane,  B,  A:  W.  boilers,  six  2-'<-in.  rolling 
mills  and  .".oO-B.H.P.  motor,  and  various  other  electrical  and  other 
equipment,  particulars  of  which  are  given  in  a  list  and  brochure 
which  may  be  obtained  from  the  auctioneers  (4i;,  Watling  Street. 
E.C.). 

Bankruptcy  Proceedings. — Joseph  Arthur  Procter. 

formerly  electrician,  but  now  warehouseman,  late  of  Bradford  an<i 
Shipley. — Receiving  order  made  at  Bradford  on  October  29th  on 
debtor's  own  petition.  First  meeting,  November  9th  ;  public 
examination,  November  13th. 

The    Isrnition    .naj2;neto    Industry. — <^uite    a    laro;e 

industry  has  sprung  up  in  connection  with  the  manufacture  ot 
mag'netos  for  ignition  purposes  on  motor-cars.  One  of  the  largest 
undertakings  of  the  kind  is  that  of  the  Bosch  Co.,  at  Stuttgart 
Germany.  Started  in  a  small  way  2.">  years  ago,  by  Herr  Robert 
Bosch,  this  concern  now  employs  about  H.OOO  persons,  and  turns  out 
no  fewer  than  1,200  complete  magnetos  per  day,  this  not  including 
the  production  of  the  separate  factories  which  have  been  established 
in  France  and  the  Unit<'d  .states  to  supply  the  demands  of  those 
markets.  .No  fewer  than  160  different  varieties  and  sizes  of 
magnetos  are  manufactured,  ranging  from  a  miniature  machine 
suitable  for  a  motor-bicycle  up  to  one  for  an  internal-combustion 
engine  of  2.."iOO  h  p. 

Catalo<>-ues  and   Lists. — The    lloniori.-iT    Ei-kctrh' 

Co.  (1911),  Ltd.,  27,  Kingly  Street,  Regent  Street,  London,  W.— 
Illustrate  I  and  priced  leaflets  relating  to  the  ■'Holmquist"  replace- 
ment heater,  electric  hat  pads,  bed-warmers,  irons,  toasters,  hair- 
drying  apparatus  and  vibro-massage  apparatus. 

The  Electrical  Co,,  Ltd.,  122-124,  Charing  Cross  Road,  London, 
W.C. — November  stock  list  of  A,c.  and  D.c.  motors. 

The  British  Westinohouse  Electric  and  Manuiactching 
Co.,  Ltd.,  Trafford  Park. — Illustrated  and  priced  leaflets  relating  to 
their  small  electric  motors,  with  particulars  of  some  typical 
ratings. 

The  British  Alu.minidm  Co.,  Ltd.,  109,  Queen  Victoria  Street, 
London,  B.C. — Illustrated  leaflets  respecting  aluminium  battery 
connections  and  aluminium  in  the  automobile  industry. 

The  DiAJioxD  Coal-Cutter  Co,,  Stennard  Works,  Wakefield. — 
Eight-page  pamphlet  respecting  the  safety  of  the  Diamond  electric 
coal-cutter,  aud  giving  a  description,  with  diagrams,  of  the  Cross- 
land  patent  automatic  feed  regulator  for  regulating  the  feed  or 
forward  travel  of  an  electrically-driven  coal-cutter. 

Messrs.  Arch.  J,  Weight,  Ltd..  41.  Beech  Street,  Barbican, 
London.  E.C. — Price  lists  of  the  "Daylight"  electric  cycle  lamp 
and  of  electric  pocket  lamps,  torches  and  other  novelties. 

The  Esse.k  Accusiclatok  Co.,  497-9,  Grove  Green  Road 
Leytonstone,  N.E. — Twenty-page  catalogue  containing  full  par- 
ticulars, with  illustrations  and  prices  of  their  latest  types  of 
portable  electric  hand  lamps  cnnspillable  accumulator  and  dry 
battery  types),  also  of  the  "  Esses  '  dry  battery  and  accumulator 
inspection  sets  and  inspection  torches,  also  dry  and  accumulator 
torches. 

Messrs.  Union  ELECTEifc  Co.,  Ltd.,  Park  Street,  Southwark. 
London,  S.E.-  Advance  copy  of  12-page  booklet  entitled  "The 
Survival  of  the  Fittest,"  in  which  a  comparison,  with  diagram,  is 
made  with  a  view  to  showing  the  superiority  of  the  arc  lamp  over 
the  metal-filament  in  the  production  of  (Jbmparatively  large 
quantities  of  light.  Copies  of  the  booklet  will  be  sent  to  con- 
tractors on  application. 

Messrs.  W.  H.  Palfeetman  jc  Co.,  17.  Goree-Piazzas,  Liver- 
pool.— Folder  relating  to  their  hydro-carbonated  bone-black  for 
case-hardening. 

Messrs.  Vebitts,  Ltd.,  31,  King  Street.  Covent  Garden, 
London,  W.C. — Christmas  trade  publication  No.  714,  relating  to 
"  Aston  "  decorative  lighting  sets — miniature  electric  candle  sets. 
flexible  lighting  strips  for  dining  tables,  festoon  chain  lamps, 
pocket  and  portable  hand-lamps,  electric  torches,  hair  driers  and 
vibrators,  also  electric  radiators  and  table  standards.  This  list  i~ 
being  distributed  broadcast  in  view  of  the  approaching  season. 

Messrs.  D.  H.  Boxnella  &  Son,  58  and  60,  Mortimer  Street. 
Cavendish  Square,  London,  W. — List  No.  401  (20  pages),  being- 
Section  B  of  their  bell  accessories  catalogue.  It  contains  prices 
and  illustrations  of  wood,  china  and  brass  pushes,  and  door  and 
window  contacts. 

Messrs.  Falk,  Stadelmann  &  Co.,  Ltd.,  .S3/S7,  Farringdon 
Road,  London,  E,C. — .•i6-page  catalogue  (No.  350)  (supplementary 
to  catalogue   No.   302)  giving  prices  and   illustrated  information 
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relating  to  a  variety  of  electrical  accessories,  including  "Efesca" 
tumbler  switches,  art  metal  switches  and  pushes,  lampholders, 
shade-carriers  and  ceiling:  roses,  "anti-shock"  wall  and  floor 
sockets,  safety  hand-lamps,  knife  switches,  ironclad  switches  and 
fuses,  'Reg-al "  lighting-  strip,  electric  light  wires  and  cables,  vacuum 
cleaners,  and  many  other  lines. 

Messes.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C— Mailing  Card  No.  19^,  drawing  attention  to  their 
Mosaic  silk  shades  of  new  design,  which  may  be  seen  at  their 
showrooms. 

^  The  Foster  Enoineeeing  Co.,  Ltd.,  Wimbledon,  London, 
S.W.— The  company  are  issuing  an  arc  lamp  catalogue  (flame, 
enclosed,  photographic  and  open  types),  and  copies  will  be  sent  on 
application.  We  have  received  a  leaflet  describing  and  giving 
prices  of  their  "  Regulus  "  single  enclosed  arc  lamp. 

The  Radium  Electric  Co.,  82,  Hatton  Garden,  London,  E.G. 
Illustrated  leaflets,  giving  latest  prices  of  "Radec"  metal-filament 
and  carbon-filament  lamps  (pear,  round,  candle  and   tubular-shaped 
b-ilbs).  ^ 

For  Sale.— The  Ijuildings,  tools,  stores,  stocks,  &c..  of 
the  Sunbeam  Lamp  Co.,  Ltd.  (in  liquidation).  Gateshead,  are  offered 
for  sale  by  private  treaty.  See  our  advertisement  pages  in  this 
issue. 


LIGHTING  and  POWER  NOTES. 


Acton. — The  Metropolitan  Electric  Supply  Co.  has 
informed  the  Council  of  its  decision  to  reduce  the  price  of  current 
supplied  to  all  Council  buildings  from  5d.  to  4d.  per  unit  (except  to 
the  Council  (Offices,  Baths  and  Library,  which  are  all  lighted  from 
plant  installed  at  the  Baths'). 

Australia.— The  report  prepared  by  Mr.  6.  A.  Julius, 
the  electrical  expert  who  was  commissioned  by  the  North  Sydney 
Municipal  Council  to  inquire  into  the  five  proposals  received  by  the 
Council  for  the  installation  of  an  electricity  supply  plant  and  dis- 
tributing system  throughout  the  municipality,  al.so  for  the  erection 
of  a  garbage  destructor,  has  been  placed  before  the  Council.  Mr. 
Julius  stated  that  he  understood  that  tlie  Council  had  decided 
merely  to  enter  into  a  contract  for  a  supply  of  electric  current  for 
street  lighting  under  some  definite  scheme,  and  also  for  the  de-truc- 
tion  of  the  municipal  garbage  at  a  fixed  price.  That  decis^ion 
eliminated  almost  the  whole  of  the  oft'ers  submitted.  Had  that 
course  of  action  not  been  decided  upon,  he  would  unhesitatingly 
have  recommended  the  continuation  of  negotiations  with  the  City 
Council,  and  the  ultimate  acceptance  of  its  ofl'er.  The  only  pro- 
posal which  conformed  to  the  condition.s  laid  down  was  that  sub- 
mitted by  the  Northern  Suburbs  Electric  Lighting  and  Power 
Supply  Corporation,  Ltd.,  and  he  recommended  that  its  ofi'tr  be 
provisionally  accepted,  final  acceptance  to  be  held  over  pending  the 
completion  of  an  agreement  fully  protecting  the  interests  of  the 
ratepayers. 

It  is  reported  that  active  steps  are  being  taken  in  connection 
with  the  proposed  scheme  for  a  power  plant  at  Bulli  (X.S.W.),  near 
the  mines,  for  the  supply  to  the  Sydney  City  Council's  undertaking, 
over  some  4.5  miles  of  transmission  line. 

Bacu]). — The  Corporation  has  decided  to  apply  for 
sanction  to  the  borrowing  of  £1,000  for  the  extension  of  the 
electricity  service. 

Beckeilliaiil.— The  U.D.C.  has  decided  to  apply  to  the 
B.  of  T.  for  a  provisional  order  to  enable  it  to  supply  electricity  in 
the  parish  of  Wickham. 

Bentley. — The  U.D.C.  has  passed  a  resolution  consenting 
to  the  application  of  Doncaster  T.C.  for  a  prov.  order  for  E.L. 

BettWS-j'-Coed.— The  L.n.B.  has  sanctioned  the  obtain- 
ing of  a  loan  in  connection  with  the  electric  lighting  undertaking. 

Beauly.— The  Beanly    Electric   Supply   Co..  Ltd.,    has 

been  formed  with  a  share  capital  of  £l,00o,  divided  into  1,000  shares 

of  £1  each.     The  following  are  directors  :— Messrs  Daniel  M'Garth, 

Beauly  ;  E.  G.Williams,  Waterloo  I'lace.  Inverness;  .James  Menzies, 

•  Blairich.  Sutherlandshire. 

Bootle. — The  report  of  the  borough  electrical  engineer, 
presented  by  the  Electric  Light  Committee  at  the  meeting  of  the 
T.C.  on  October  aoth,  included  the  statement  that  the  existing 
sanction  to  loans  for  mains  was  obtained  for  meeting  the  normal 
development  of  the  l.t.  system  for  a  period  of  three  years  from 
September,  1911,  and  that  the  requirements  for  h.t.  mains  are 
very  uncertain.  The  Committee  re.3ommended  that  the  sum  of 
£3,200,  approved  for  h.t.  conduit  liiae  and  cable,  be  included  in 
the  extension  scheme,  and  that  the  material  be  not  ordered  until 
some  definite  information  as  to  the  Mersey  Dock  Board's  require- 
ments for  the  supply  of  current  to  the  Gladstone  Dock,  Seaforth, 
is  obtained.  The  recommendation  was  approved,  and  the  resolu- 
tion of  the  Committee  of  Septembei-  20th.  lii]2,  approved  by  the 
Council  on  October  2nd,  was  varidd  aoaordingly. 


Bradford-Oli-Avon. — Messrs.  .J.  and  W.  Purves,  of 
Exeter,  have  informed  the  U.D.C  that  they  intend  applying  to  the 
B.  of  T.  for  a  prov.  order  for  E.L.  The  scheme  has  been  explained 
to  the  Council,  which  has  adjourned  consideration  of  the  matter. 

Caldj'  (Cheshire). — The  residential  village  of  Caldy, 
in  Wirral,  affords  an  instance  of  what  enterprise  can  accom- 
plish in  the  matter  of  public  lighting.  This  question  has 
been  under  consideration  for  some  time,  .and  an  estimate  for  gas 
illumination  was  obtained  from  the  Hojlake  and  West  Kirby  Gas 
Co.  There  was,  however,  a  power  station,  erected  by  the  owners  of 
the  estate  now  being  developed,  for  tlie  supply  of  electricity  for 
domestic  purposes.  The  Hoylake  Urban  Council  suggested,  seeing 
that  the  Caldy  Estate  Co.  was  supplying  electric  light  to  its 
tenants,  that  public  street  lighting  by  this  method  would  be  pre- 
ferable if  the  cost  was  reasonable.  The  surveyor  has  now  reported 
that  the  estimated  difference  in  cost  would  be  £10  only  in  favour  of 
gas.  So  it  has  been  decided  by  the  owners  of  the  property  to 
lay  their  own  mains  and  to  supply  the  current  from  the  power 
station. 

Canada. — In   the   new   grain  elevator  for  the  Harbour 

Commissioners  of  Montreal,  which  will  have  a  total  capacity  of 
2,622.000  bushels,  some  80  induction  motors  of  4,680  H.P.  are  in- 
stalled, and  the  operation  of  the  elevators  and  conveyors  is  con- 
trolled by  a  system  of  electric  signals. 

According  to  the  StuiKhiid,  the  Calgary  authorities  have  a  pro- 
posal in  hand  to  install  a  plant  utilising  natural  gas  for  the 
production  of  electricity,  at  a  cost  of  £100.000.  With  gas  at  7id. 
jier  1,000  cb.  ft.,  it  would  be  'possible  to  generate  power  at  £2  Is.  iid. 
per  H.p.-year,  which  is  cheaper  than  hydro-electric  power  is  sold 
at  Niagara. 

Colne. — The  T.C.  has  decided  to  apply  to  the  L.G.B.  for 
further  borrowing  powers  to  the  extent  of  £2,000  for  the  purpose 
ol  extensions  to  the  electric  mains. 

Continental  Notes. — Austria. —  During  the  month  of 
August,  3(i  power  schemes  were  laid  before  the  Austrian  Hydrographio 
Department,  of  which  24  secured  concessions.  The  most  consider- 
aljle  of  the  schemes  were  those  of  the  Syndicat  Donau-Kraftwerk 
Wallsee,  situated  at  Perg,  in  Upper  Austria,  the  grcss  capacity  of 
which  will  be  equal  to  30,000  H.r.,  and  the  "Malserheide  "  Elec- 
tricitiitswerk,  at  Schlanders,  in  the  Tyrol,  with  a  gross  capacity  of 
2.400  n.v.—ElA-.  iiiid  Masch. 

Fhakce. — La  Societe  Union  Electrique,  which  has  already  a 
large  generating  station  at  Saut-Mortier,  proposes  to  establish  a  new 
plant  near  Doucier,  in  the  .Tura,  to  utilise  the  power  of  the  overflow 
water  from  Lake  Chalain.  It  is  estimated  that  about  2,000  h.p.  is 
available.  The  current  generated  will  be  distributed  for  lighting 
and  power  purposes  to  Lous-le-Saulnier  and  other  small  towns  in 
the  district. 

The  Socii'U'  Anonyme  Energie  Electrique  de  Mona-enPevele  has 
lieen  formed  at  Lille  to  generate  and  supply  electric  current  to  a 
number  of  communes  in  the  Department  du  Xord. 

Sweden. — The  Stora  Kopparbergs  Hergslags  A.-B.,  which 
possesses  a  power  station  at  the  Bullerfalls  of  a  capacity  of 
24,000  H.l'.,  now  proposes  to  develop  the  Forshufudfall,  the 
estimated  output  of  which  is  20,000  h.p.  The  company  lately 
placed  an  order  for  a  Helferstein  silicious  iron-ore  furnace,  for  the 
former  station,  equal  to  12,000  H.P.,  for  the  electric  smelting  of 
iron  ore. — A/lurxriirlden. 

Switzerland. — The  T.C.  of  Zurich  has  applied  to  the  Federal 
Council  for  a  loan  of  £78,400  for  the  establishment  of  a  power 
house  to  act  as  a  reserve  to  that  situated  at  (>ugach. — Brnn- 
J'ratifpie  dr  V Elrdi-ieiti: 

Germany. — An  agreement  has  been  come  to  between  the 
Bavarian  (iovernment  and  the  A.E.G.,  of  Berlin,  whereby  the  east 
and  north  of  Upper  Franconia  will  be  supplied  with  electricity,  in 
which  two  administrative  districts  of  the  Upper  Pfalz  will 
participate.  The  cost  of  the  scheme  is  put  in  round  figures  at 
£2,500,00(1.— ^f/^  (ff.v  Oent.  Imj.  u.  Architflitniwexens. 

Crewe. — The  electrical  engineer  has  been  requested  to 
report  upon  the  question  of  lighting  Bradfield  Road,  Broughton 
Road,  and  part  of  Mablin's  Road  with  gas  or  electricity.  At  present 
oil  lamps  are  in  use. 

Deal.- — An  extension  of  time  for  carrying  out  the  E.L. 
order  has  been  granted  to  the  Sandwich,  Deal  and  Walmer  Elec- 
tricity Co.  Another  order  is  being  applied  for  by  Mr.  W.  T. 
Presland,  and  the  T.C.  has  applied  for  full  particulars  before  coming 
to  any  decision. 

Do^Ner. — The  Electricity  Committee  has  agreed,  subject 

to  confirmation  by  the  T.C,  to  offer  to  supply  current  to  the  War 
department  for  various  buildings  in  the  town,  including  Fort  Bur- 
goyne  and  Castle  Harracks,  not  at  present  connected,  at  the  following 
alternative  rates: — Up  to  16,000  units  per  annum,  4d.  per  unit  ; 
30,000  units,  3id.  ;  beyond,  3d.  ;  or  up  to  20,000,  33d. ;  30,000,  3Jd.  : 
beyond,  3d. 

Epsom. — The  B.  of  (I.  has  decided  to  obtain  expert  advice 
on  the  question  of  electric  lighting  at  the  Workhouse. 

Guatemala.— The  municipality  of  Palin  has  taken  steps 
to  arrange  for  the  lighting  of  that  town  with  electricity.  The 
principal  square,  opposite  the  municipal  building,  is  to  be  furnished 
by  the  electric  company  with  powerful  arc  lights,  and  light  and 
power  will  be  at  the  disposal  of  the  town  and  its  inhabitants  at  very 
reasonable  rates. 

Hamilton, — The  remarkable  progress  which  has  been 
made  in  the  use  of  electricity  was  very  interestingly  illustrated  by 
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an  exhilpitioii  nt  Alnimla  Hall  last  week,  under  Iho  auspices  of  the 
Hamilton  Kleitricity  Supply  Co.  Three  apartments  were  used  in 
(fiviMK  a  display  of  the  many  useful  domtstic  services  to  which 
electricity  can  lie  applied  ;  in  one  room  it  was  demonstrated  that 
the  'Tricity  Cooker"  can  perform  with  satisfaction  every- 
thing; that  the  best  tire  or  ^as  oven  can  accomplish  in  the  way 
of  preparing  meat  for  the  table.  The  Carron  Co's  electrical  cook- 
inp  stove  was  also  a  wonderfully  useful  arrangement,  performing 
all  the  duties  that  the  cock  demands  at  a  tinall  cost  and  with  great 
dispatch.  In  another  rcora  was  exhibited  the  efficiency  of  elec- 
tricity for  ironinp  purpofes.  As  another  example  of  the  usefulness 
and  capacity  of  the  electric  cooker,  tea  was  served  to  the  visitors  in 
a  third  apartment.  Mr.  Salter,  the  local  manager  of  the  Hamilton 
Electricity  Supply  Co.,  is  to  be  congratulated  on  his  enterprise  in 
arranging  the  exhibition. 

Hornsey. — The  rate  of  charge  for  current  for  outside 
laiiips  is  in  future  to  he  .3d.  per  unit  in  cases  where  there  are  three 
points  of  not  less  than  L'Od  c.i>.  each  or  one  point  of  600  c.P.  It 
has  been  considered  inadvisable  under  the  existing  conditions  to 
modify  the  present  rate  of  charging  for  current  for  power. 

Hove. — Witli  reference  to  the  rccommciidation  to  purchase 
the  undertaking  of  the  Klectric  Supply  Co.,  previously  referred  tu 
in  the  Ei.ectric.u.  Rkvikw.  the  T.C.  has  decided  to  defer  further 
action  until  the  matter  has  been  considertrl  at  a  ratepayers'  meeting. 

KingfStOwn, — Last  week  a  niictinjj  was  held  to  discuss 
some  scheme  which  would  result  in  thctdwn  being  properly  lighted. 
A  resolution  to  a])proach  the  Tramway  Co.  having  been  proposed 
and  seconded,  and  an  amendment  proposed  and  seconded,  the 
chairman  said  that  different  companies  had  offered  to  light  the 
town.  It  was  for  themselves  to  say  whether  they  would  give  them- 
selves over  to  the  new  company  with  its  capital  of  4;42,COO.  or  to 
the  Tramway  Co.  with  its  enormous  power,  a  company  which  was 
not  only  progressive,  but  had  its  electric  mains  running  past  their 
doors.  The  amendment  was  lost,  and  the  resolution  to  approach 
the  tramway  company  was  carried.  A  joint  deputation  of  the 
residents  of  Kingstown,  Blackrock  and  Dalkey  was  appointed  to 
wait  upon  the  company. 

Leicester. — On  the  rccoiniiuiulation  of  the  Finance 
Committee,  it  was  decided  at  a  special  meeting  of  the  T.C  that 
additional  provision  should  be  inserted  in  the  proposed  Bill  for  the 
purpose  of  obtaining  authority  to  extend  the  area  of  supply  of 
electricity  so  as  to  include  certain  parishes  adjoining  the  borough. 

leicestersLire, — The  Leicestershire  and  Warwickshire 
Electric  Power  Co.  has  applied  to  the  B.  of  '1'.  for  consent  to  erect 
overhead  lines  for  the  transmission  of  current  at  a  pressure  of 
G.tiOO  volts  for  the  purpose  of  supply  under  the  Acts  of  1902  and 
l'J04.  One  line  will  run  from  Burliage  Common  mi  Huncote  to 
the  junction  of  the  '  Enderby  Railway,  and  the  other  from 
Elmesthorpe  station  to  Earl  Shilton. 

■  Littlel)orough. — With  reference  to  our  note  on  page  <l.'i7, 
it  should  be  stated  that  at  the  (Ireenvale  Mill,  owned  by  Messrs. 
Fothergill  &  Harvey,  2U  of  the  motors  installed  wera supplied  by 
Messrs.  Siemens  Bros.  Djnamo  Works,  Ltd.,  and  amongst  these 
are  the  earliest  motors  installed  in  this  mill. 

Maidenbead.— The  T.C.  has  apphed  to  the  L.G.P..  for  a 

loan  of  £1.7(1(1  for  electricity  purposes. 

Manchester. — A  L.G.B.  imjuiry  was  lie'.d  on  the  Istinst. 

into  the  application  of  the  City  Council  to  borrow  f  87,160  for  the 
purposes  of  the  electricity  department.  J6(;8.t^20  being  required  for 
extensions  of  plant  at  Stuart  Street  station  where  it  is  proposed  to 
install  a  1"),000-KW.  turbo-alternator  (particulars  of  which  were 
given  last  week,  on  page  710).  Other  expenditure  was  in  respect  to 
distributing  stations  and  hired  motors. 

The  Manchester  Ratepayers'  Association  opposed  on  the  ground 
that  power  consumers  were  being  given  a  preference  over  others, 
and  that  the  demand  for  power  supply  would  not  arise  if  a  fair 
rate  were  charged.  Mr.  Howarth,  chairman  of  the  EL.  Committee, 
said  the  result  of  the  year's  working  was  proof  that  satisfactory 
profit  was  being  earned.  The  Corporation  had  special  contracts 
with  about  fifty  firms,  who  were  supplied  on  similar  terms,  no 
preference  being  shown.  The  secretary  of  the  Association  objected 
to  "  secret  prices,''  suggesting  that  in  some  cases  energy  was  being 
sold  at  a  loss  ;  he  also  criticised  the  view  that  the  sinking  fund  was 
available  for  depreciation,  which  altered  the  whole  basis  of  cost,  and 
left  him  certain  that  losses  were  being  incurred.  It  was  pointed  out 
by  the  town  clerk  that  eSlil.COO  had  been  paid  to  sinkiag  fund 
and  £182,73;"!  to  depreciation  and  renewals,  and  Mr.  Pearce  stated 
that  there  was  a  margin  of  profit  on  all  their  sales.  He  also 
•  pointed  out  that  the  methods  of  the  department  were  just  as 
effective  as  those  of  a  private  company.  They  paid  off  their  capital 
by  the  sinking  and  renewals  fund,  where  the  private  company  set 
aside  part  of  their  profits  for  renewal.  Reference  having  been  made 
to  the  gas  undertaking,  it  was  pointed  out  that  that  had  been  in 
operation  for  about  100  years,  and  had  done  a  large  amount  of 
work  out  of  revenue. 

Mausfield.— The  B.  of  G.  has  decided  not  to  alter  the 

specifications  for  the  electric  light  installation  at  the  workhouse, 
reference  to  which  was  recently  made  in  the  Electrical  Review. 
Further  tenders  are  to  be  invited,  and  a  loan  for  the  additional 
cost  involved  has  been  applied  for. 

St,  Helens. — The  Corporation's   application  for  sanction 

to  borrow  £5,000  for  purposes  of  the  electricity  undertaking  has 
formed  the  subject  of  an  inquiry  by  the  L.G.B.  The  amount 
named   represents    excess    expenditure  on   three   accounts  of  i  the 


Electricity  Committi^e.  It  was  stated  that  loans  had  been  sanctioned 
for  mains  and  new  machinery,  but  the  increased  demand  for 
electricity  had  caused  the  Committee  to  oversi)end.  The  electrical 
engineer  ("Mr.  E.  M.  Hollingsworth)  said  it  was  intended  to  aek  the 
Council  for  a  further  loan  which  would  date  from  March  last  ; 
£400  or  £5o0  had  been  spent  in  e.\ceSB,  but  he  would  like  to  have 
£4,000  to  go  on  with. 

The  B.  of  T.  has  consented  to  the  Council  giving  a  snpply  of 
current  at  a  pressure  of  .".00  volts  to  the  British  Electric  Detonator 
Co.,  Ltd.,  by  means  ol  an  overhead  line.  A  similar  snpply  is  to  be 
afforded  to  the  works  of  the  Ravenhead  Sanitary  Pipe  and  Brick 
Co.,  Ltd.,  and  to  the  glass  works  of  Messrs.  Mooney,  Hall  Street. 

Sevenoahs.— The  I'.D.C.  on  October  2;tth,  at  a  special 
meeting,  sealed  on  agreement  transferring  the  E.L.  order.  11110,  to 
the  newly  formed  Sevenoaks  and  District  Electricity  Co..  Ltd. 

Sheffield. — .\  deputation  representing  the  E.Iy.  Committee 
visited  London  this  week  to  interview  the  local  members  of  Parlia- 
ment, with  a  view  to  dbtaining  their  support  in  the  direction  of 
restoring  the  clauses  which  were  cut  out  of  the  Sheffield  Bill  by 
the  House  of  Lords.  As  the  Commons  passed  the  wiring  and 
fittings  clauses,  it  is  hoped  that  they  may  agree  to  restoring  them. 

Shipley.— The  I'.D.C.  has  applied  to  tlie  L.G.B.  for  an 
additional  loan  of  £l,ii(jii  lor  a  new  condenser  for  the  electricity 
works.  The  Council  has  obtained  a  new  customer  for  a  large  use 
of  current  for  power.  The  Scott  Engineering  Co.,  which  intended 
taking  a  supply  of  current  from  the  Council,  has  intimated  that  it 
has  had  to  obtain  power  from  another  .source,  as  the  Council  could 
not  give  an  iminediute  supply. 

Sonthiiorougb. — The   Gas  and   Water  Committee  has 

unanimously  reccniniended  the  U.D.C.  to  apply  to  the  B.  of  T.  for 
a  prov.  order  for  electric  light. 

Jfonlh  .Ifrica.— On  October  l.'Jth,  the  stores  at  the 
.lohannesburg  electricity  works  caught  fire  and  were  burnt  out. 
large  quantities  of  cable,  oil,  tar,  meters,  &c.,  being  destroyed. 
Owing  to  the  position  of  the  burning  building  and  the  direction  of 
the  wind,  the  power  station  and  ga.souieters  w^ere  in  considerable 
danger,  but  were  saved  in  the  end. 

Stoke-on-Trent. — A  L.G.B.  inejuiry  was  held  on 
October  29th  into  an  application  by  the  T.C.  to  borrow  £U;,96!» 
for  extension  of  the  electricity  undertaking.  Dealing  with  the 
application,  the  town  clerk  said  the  amount  asked  for  was  in 
respect  of  various  sums  overspent  on  the  undertakings  between 
October,  19US,  and  March  lilst  last.  As  for  the  future,  the  Com- 
mittee was  having  to  expend  considerable  sums  on  mains  and  other 
things — sometimes  amounting  to  £1,000  a  month — and  it  under- 
stood that  the  board  would  not  be  averse  to  giving  a  prospective 
sanction.  With  the  permission  of  the  Inspector,  therefore,  he 
would  make  a  further  application  for  sanction  to  prospective  expen- 
diture of  £10.11(10.  of  which  £7.0(10  was  for  extension  to  mains  and 
£3,000  for  transformers  and  sub-stations. 

In  the  case  of  the  original  application,  permission  was  given  to 
amend  the  amount  from  £l(i,<J(;9  to  £17,196,  the  difference  being 
made  up  of  a  sum  of  £227,  a  balance  from  the  old  sanction  on  the 
Burslem  undertaking  which  was  not  required. 

Jlr.  Yeaman  stated  that  the  .£  1 7,1  !(6  was  divided  among  the  towns 
as  follows:— Burslem,  £5,53!i  ;  Hanley,  £7,785  ;  Stoke.  £3.132; 
and  Longton,  £739.  The  money  was  to  be  spent  upon  :  Buildings, 
£1.119 ;  machinery,  £2,291:  accumulators.  £19:  transformers 
£1,809;  mains  and  services,  £ll,53ii;  switchboards,  £194  ;  instru-, 
ments,  £82  ;  general  expenditure.  £35  ;  sinking  well.  £104. 

Reverting  to  the  supplementary  application  of  £10.000,  the 
engineer,  in  reply  to  the  Inspector,  said  that  from  April  1st  to 
September  31st,  £3,440  had  been  actually  spent,  £2,660  on  mains, 
and  £800  on  transformers.  He  estimated  that  the  balance  of 
£6,500  would  last  12  months. 

Surrey. — If  sufficient  support  is  forthcoming,  steps  wUl 
be  taken  to  supply  Clandon,  Horsley,  Effingham,  Bookham,  Cobham 
and  Oxehott — all  Surrey  villages — with  electricity.  Preliminary 
steps  to  put  the  scheme  in  operation  have,  it  is  understood,  already 
been  taken. 

Sunderland. — The  town  clerk  has  received  a  letter  from 
the  L.G.B.  as  to  the  recent  application  by  the  Council  for  powers  to 
borrow  the  sum  of  £37.200  for  the  purposes  of  extension  and  new 
plant.  The  Board  sanctions  the  loan,  but  the  letter  states  that  the 
obsolete  machinery  at  the  Donning  Street  station,  which  is  used  as 
a  stand-by  in  case  of  a  breakdown  of  the  tramway  supply  plant, 
must  be  got  rid  of  in  the  course  of  a  year  or  two,  as  it  cannot  be 
allowed  to  remain  in  the  balance-sheet  of  the  undertaking. 

Taunton. — A  demonstration  of  electrical  cooking  with 
"  Tricity  "  appliances  was  given  last  week  by  Mr.  F.  S.  Grogan.  who 
lectured  before  interested  audiences  at  the  Victoria  Rooms. 
Duriug  his  stay,  the  members  of  the  Electricity  Committee  were 
entertained  to  an  electrically  cooked  luncheon  by  the  chairman, 
Mr.  Grogan  personally  superintending  the  preparation  of  the  meal. 

U.S. .4. — The     Glole     describes     a     small    wind-power 

installation  at  an  American  dairy  farm — a  12-ft.  windmill  being 
used  to  work  a  drill  press,  grindstone,  com-sheller,  saw,  washing 
machine,  and  feed  grinder,  and  a  6-ampere.  35-volt  dynamo  at  the 
base  of  the  tower. 

The  dynamo  is  solely  used  to  charge  a  battery  from  which  the 
farm  and  outbuildings  are  illuminated.  The  mill,  generator, 
battery,  wiring  lamps,  &c.,  could,  it  is  stated,  be  duplicated  for  8250  ; 
but  surely  this  should  read  £250. 
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Watford.— The  B.  of  G.  has  decided  to  have  the  electvic 
ligrht  installed  in  the  old  building^s  at  the  workhouse. 

Whitworth. — At  a  special  meeting  of  the  U.D.C.  on 

Friday  last,  it  was  received  that  the  Council  be  reoomtnended 
to  enter  into  an  aj^reement  with  the  Rochdale  Corporation  providing 
for  a  supply  of  electricity  in  bulk  upon  the  best  terms  that  can  be 
secured  from  the  Corporation,  and  that  such  supply  be  distributed 
throufjhout  the  district  for  lipfhtinpr  and  power  purposes,  and  that 
the  necessary  steps  be  taken  for  puttinfr  into  operation  the  powers 
contained  in  the  Whitworth  Electric  Lighting  Order.  1905.  A 
deputation  was  appointed  to  interview  the  Rochdale  Electricity 
Committee  to  discuss  terms  with  reference  to  the  supply  of 
electricity. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — With  a  view  to  improving  the  car  service  to 
Torry,  the  T.C.  has  agreed  to  carry  out  an  extension  of  the  double 
track  at  the  corner  of  Guild  Street,  at  an  estimated  cost  of  £.540. 

Australia, — It  is  stated  that  the  direct-current  sjstem  of 
traction  at  1,500  volts,  with  overhead  trolley  construction,  has  been 
definitely  decided  on  for  the  Melbourne  suburban  railways  electri- 
fication, and  that  well-known  British  manufacturers  are  to  receive 
the  orders  for  turbine,  electrical  and  railway  plant. 

In  connection  with  the  electrification  of  the  Melbourne  suburban 
railway  stations,  the  Victorian  Government  has  agreed  to  erect  a 
station  forthwith  at  YarraviUe  for  dealing  with  the  peak  loads  for 
railway  and  other  purposes.  If  satisfactory  offers  are  obtained, 
tenders  are  to  be  invited  for  the  balance  of  power  required  g^enerated 
at  the  coal-fields.  These  ofl^ers  may  be  for  5,000  KW.  and  upwards, 
not  exceeding  25,000  KW.,  to  be  supplied  at  a  load  factor  of  from 
50  per  cent,  to  75  per  cent,  per  annum.  Tenderers  will  also  be 
asked  to  state  the  price  at  which  they  are  prepared  to  distribute 
power  to  manufacturers  outside  the  existing  Melbourne  area. 

The  Prahran  and  Malvern  Tramway  Trust  has  received  per- 
mission from  the  Government  to  extend  its  borrowing  powers 
from  £3011,000  to  £500,000. 

The  annual  report  of  the  Adelaide  Municipal  Tramways  Trust  for 
the  year  ended  July  31st  last  shows  gross  earnings  amounting  to 
£282,120,  and  working  expenditure  amounting  to  £189,231. 
The  balance  for  appropriation,  after  meeting  certain  expenses,  was 
£93,047. 

Blackpool. — In  a  rec  nt  speech,  Alderman  Brodie  fore- 
shadowed the  introduction  of  motor-'buses  for  the  out  districts,  and 
stated  that  a  scheme  was  in  preparation  for  the  illumination  of  the 
whole  of  the  Promenade  next  year. 

Canada. — -A  survey  is  being  made  for  an  electric  line 
from  Port  Haney  (B.C.),  on  the  Canadian  Pacific,  and  on  the  Fraser 
River,  to  Lilloset  Lake.  It  is  suggested  that  the  British  Columbia 
Electric  Railway  Co.  is  le.-ponsible  for  the  work. 

Colne, — At  the  T.G.  on  October  31st.  Alderman  Hewitt- 
Dean  moved,  "  That  the  T.C.  do  agree  to  purchase  the  undertaking 
of  Colne  and  Trawden  Light  Railways  Co.,  under  the  provisions  of 
Colne  and  Trawden  Light  Railways  Act,  1901,  the  amount  of  pur- 
chase money  to  be  fixed  by  arbitration,  and  that  the  To%vn  Clerk  lie 
instructed  to  take  &teps  to  obtain  the  necessary  powers,  by  pro- 
visional order  or  otherwise,  to  complete  the  purchase.'  He  explained 
that  the  resolution  was  a  culmination  of  a  series  of  negotia- 
tions with  the  railway  company  extending  over  12  months  He 
said  no  doubt  under  arbitration  the  purchase  money  would  be  a 
fair  one,  and  he  trusted  that  when  it  came  under  their  control  the 
undertaking  would  prove  a  good  investment.  The  resolution  was 
adopted. 

Colw.vn  Bay, — The  Llandudno  and  Colwyn  Bay  Electric 
Railway  Co.,  Ltd.,  has  given  notice  of  its  intention  to  apply  to  the 
B.  of  T.  for  an  extension  of  three  years  of  its  powers  to  construct 
an  electric  tramway  from  the  present  terminus  in  Colwyn  Bay  to 
its  authorised  termination  n<>ar  the  Dingle,  and  for  sanction  to 
abandon  the  portion  of  the  line  previously  authorised  from  Dale 
Street,  Llandudno,  to  the  Deganwy  Promenade.  The  part  of  the 
authorised  line  which  it  was  now  proposed  to  abandon  is  practically 
all  within  the  Conway  borough  area,  and  the  Conway  T.C.  has 
decided  to  make  an  objection  to  the  company's  action. 

Conliaental  Motes. — Austria.— 80  far  the  motor 
fire  engines  employed  in  the  Vienna  Fire  Brigade  have  been 
electrically  propelled.  The  Austrian  Daimler  Motor  Co.,  of 
Neustadt,  has,  however,  just  supplied  a  new  petrol-electric  motor 
fire  engine  to  the  brigade. 

lT.'\.Ly. — It  has  been  definitely  decided,  says  the  (fiornale  dei 
Li  I  in  i  PiibMifi,  to  convert  to  electric  traction  the  line  from  Monza 
to  Lecco.  The  State  Railway  Administration  is  about  to  call  for 
tenders  for  the  work  in  three  sections.  In  addition  orders  have  been 
placed  for  .'s  electric  locomotives,  which  will  serve  partly  for  this 
line  and  partly  for  the  Giovi  tunnel  line.  The  locomotives  will 
be  capable  of  a  speed  of  120  km.  per  hour.  The  section  from 
Monza  to  Milan  will  be  subsequently  electrified.  The  conversion 
of  the  Monza-Lecco  line  is  excepted  to  be  completed  by  the  end 
of  1913. 


The  isolation  of  Cortona  from  the  State  railway  system  is  now 
about  to  be  remedied  by  the  construction  of  an  electric  tramway 
between  the  city  and  the  railway. 

La  Societa  Subalpina  di  Imprese  Ferroviarie,  of  Turin,  has 
secured  a  concession  for  the  construction  and  working  of  a  narrow 
gauge  electric  railway  between  Domodossola  and  Corfine  and  Svizzero 
CLoearno). 

The  report  first  current  that  the  generating  station  at 
Bardonncchia,  which  serves  the  Mont  Cenis  line,  had  fallen  a 
prey  to  the  flames,  involving  a  loss  of  2,000,00o  fr.  and  an 
interruption  to  the  traffic  of  several  months  is,  happily, 
found  to  be  overstated.  According  to  the  (Tidrnnle  dei  Laruri 
Piihhlii'i,  electric  traction  will  be  resumed  in  the  course  of  a 
few  weeks,  and  the;damage,  although  considerable,  will  be  covered 
by  a  sum  much  less  than  that  named,  which  is  double  the  first 
cost  of  the  entire  installation.  Bardonncchia  is  a  station  of  the 
second  order  only,  the  chief  station  being  Chiamonte,  the  property 
of  the  Municipality  of  Turin.  The  fire  is  attributed  to  the 
accidental  ignition  of  some  oil  containers  in  the  neighbourhood 
of  the  switchboard,  where  the  mo.st  damage  was  done. 

Russia. — The  Committee  for  New  Railways,  after  investigating 
plans,  has  decided  to  recommend  the  construction  of  a  railway 
from  Lodz  to  Lenchitza,  passing  by  way  of  Alexandrov,  Egerzh, 
and  Ozorkov.  At  the  same  time  the  Committee  examined  plans 
for  the  construction  of  various  electric  tramways  in  the  district  of 
Lodz. — Board  of  Tradr  Journal. 

In  connection  with  the  International  Automobile  Exhibition 
which  is  to  be  held  in  St.  Petersburg  next  year,  the  Standing 
Exhibition  Committee  for  German  Industry  points  out  that  the 
types  of  motor-cars  for  which  the  Russian  Minister  of  War  would 
become  a  purchaser  should  be  capable  of  carrying  radiotelegraphic 
apparatus,  radiographic  appliances,  and  field  telegraphic  installa- 
tions.— Elelitrotech nitiolie  /eitxch rift, 

Gekmant. — The  Senate  of  Hamburg  has  introduced  a  BUI  for 
the  building  of  an  electric  express  line  from  Hamburg  to  Langen- 
hom,  one  of  its  most  distant  suburbs.  The  line  is  estimated  to 
cost  7,1  li0,000  marks,  besides  5,lC)6,iiOO  marks  for  sundry  technical 
material  already  acquired.  The  line  is  to  be  worked  by  the  Higrh 
Level  Railway.  This  will  make  the  fourth  electric  railway  scheme 
which  the  Hamburg  authorities  have  now  under  construction,  and 
with  the  just  completed  high  and  low-level  electric  railways,  afford 
striking  evidence  of  the  wonderful  expansion  which  is  taking 
place  in  the  traffic  arrangements  of  this  old  free  port.— E!pIi.  u. 
Masch. 

SwiTZEBLAND. — A  joint  stock  company  is  to  be  formed  at  Basel 
for  the  construction  and  working  of  an  electric  railway  to  run  at 
first  to  Liestal.  and  eventually  to  Sissach.  Its  estimated  cost  is 
2,200,000  ii.—Eleli.  Zfit. 

TuRKEY.-^According  to  the  Times,  the  Belgo-German  financial 
group  formed  at  Constantinople,  is  reported  to  have  obtained  definite 
authority  to  construct  the  Metropolitan  line  from  Paxim  to 
Badagiz,  The  group  was  formed  to  take  over  the  principal  Con- 
stantinople tramway  system  and  the  railway  from  Galata  to  Pera. 
The  group  proposes  to  acquire  the  monopoly  of  electric  lighting  in 
the  capital  also. 

France. — Further  details  are  to  hand  of  the  large  electric 
tramway  scheme  projected  in  the  Department  of  the  Manche.  It 
comprises  10  different  lines,  of  an  aggregate  length  of  238  km.,  for 
the  construction  of  which  sums  totalling  20,585,000  fr.  have  been 
allocated.  This  is  exclusive  of  a  line,  Mortain  to  Juvigny,  added  to 
the  list  by  the  Conseii  General,  which  will  be  the  object  of  a  special 
disbursement. — La  Lumirre.  Electrique. 

De]ag:oa  Bay. — In  the  course  of  his  speech  at  the  annual 
meeting  of  the  Delagoa  Bay  Development  Corporation,  Ltd.,  held 
in  London  last  week,  the  chairman.  Mr.  H.  K.  Heyland,  referred  to 
the  tramway  receipts,  and  said  that  the  passenger  and  goods  traffic 
had  increased  by  9  per  cent.,  the  number  of  passengers  carried 
having  increased  by  131,285,  or  nearly  14  per  cent.  Electric  power 
supplied  from  the  tramway  station  for  railway  and  wharf  purposes 
and  for  other  consumers  had  increased  by  49  per  cent.,  which  was 
considerably  in  excess  of  their  expectations.  They  had  ordered 
further  generating  plant  up  to  modern  requirements  of  400  KW.  to 
b4  installed  at  the  tranlway  station,  the  estimated  cost,  including 
erection,  being  £3,000.  When  completed  it  was  anticipated  that  an 
economy  in  working  would  result  of  about  £1,000  per  annum. 
The  increase  in  gross  receipts  from  tramways  and  power  supplied 
amounted  to  £3,238.  On  the  other  hand,  expenditure  in  operating 
costs  had  increased  by  £3,927,  largely  due  to  an  expenditure  of 
about  £  1 ,000  in  overhauling  the  whole  of  the  rolling  stock, 

Dewsbury, — The  Corporation  has  under  consideration  a 
communication  from  the  Huddersfield  Corporation,  asking  for  the 
consent  of  the  Corporation  to  the  construction  of  a  tramway 
within  the  borough  for  which  powers  are  being  sought  in  the 
Huddersfield  Corporation  Tramways  Bill.  The  route  of  the  pro- 
posed tramway  is  from  the  existing  terminus  at  Bradley,  along 
Cooper  Bridge  Road,  through  Mirfield  to  Steanard  Lane,  in  the 
borough  of  Dewsbury.  Certain  recommendations  were  made  by  a 
sub-committee,  but  the  General  Purposes  Committee  has  deferred 
further  consideration  until  the  next  meeting,  the  sub-committee 
in  the  meantime  to  watch  the  proceedings  and  report  thereon. 

Doncaster, — In  connection  with  the  extension  of  the 
Bentley  tramway  route,^  particulars  of  which  are  given  in  our 
"Contracts  Closed"  column.  The  estimated  cost  of  the  extension 
is  £3,6.50,  and  other  electrical  work  about  £1,400.  A  further  £2,550 
wUl  be  required  for  additional  cars,  bringing  the  gross  cost  up  to 
£7,000. 
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Edinbiirich. — Most  of  the  tramways  in  the  East  of 
Scotlniul  are  already  niunioipalised,  and  now  EdinbnrBh,  which  has 
been  a  notublu  exception,  will  shortly  open  nojfotiations  with  the 
object  of  tukinp  over  the  control  of  the  tramway  service.  At 
last  week's  mcetinjf  of  the  Town  I'ouncil,  the  recomnieiidation 
of  the  Tramway  Committee  that  the  Corporation  "  Bhould  resolve 
thnt  thiy  Khali  themselves  undertake  the  workinjj  of  the  tramway 
system  on  the  expiry  of  the  present  lease  of  the  tramways  to  the 
Edinburgh  and  District  Tramways  Co.,  Ltd.,"  was  aerecd  to  without 
discussion.  It  is  worth  recalling  that  Leith,  Edinburgh's  near 
neighbour,  acquired  the  Irniiiways  within  its  own  territory,  and  later 
electrified  that  portion  of  the  system,  but  throoghout  Edinburgh 
the  cars  are  all  mi  the  cable  principle. 

Leeds. — Tin-  Trannvays  Committee  haa  decided  to  apply 
for  authority  to  continue  the  railless  tcrvice  to  Drightlington  and 
thenceforward  to  the  existinc  tramway  at  Morley.  It  is  also  pro- 
posed to  run  a  railless  service  from  Low  lload,  Hunslet,  to  the 
Crown  at  Wortley. 

London. — The  lli-rhways  Committee  of  the  L.C.C.  is 
recommending  that  Parliamentary  sanction  be  obtained  for  the 
construction  of  a  railless  traction  system  from  Lee  Green  to  KItham, 
the  estimated  cost  of  the  equipment,  exclusive  of  cars,  t-heds,  >\;c., 
lieing  £7.380.  The  line  is  a  necessary  link  between  two  tramway 
termini. 

A  rather  serious  collision  occurred  on  September  L'iith  between 
two  L.C.C.  cars  at  Brockley,  involving  injuries  to  17  persons.  The 
particular  place  was  the  scene  of  an  accident  in  September  last 
year,  when  a  car  overturned  ;  in  this  case  the  collision  was  due  to 
one  car  overtaking  another  standing  at  the  bottom  of  a  gradient, 
ttic  brakes  apparently  falling  to  act. 

.Middlesex. — At  tlie  last  luectin;^  of  the  C.C.  it  was 
decided  to  raise  no  objection  to  the  Metropolitan  Electric  Tramways, 
Ltd.,  promoting  a  Bill  in  the  entuing  Session  of  Parliament  for 
the  purpose  ol  obtaining  powers  to  work  a  railless  traction  system 
in  Broad  Lane,  Kerry  Lane,  and  West  Green  Road,  Tottenham,  pro- 
vided that  a  clause  is  inserts d  empowering  the  C.C.  to  take  over 
the  powers  ot  the  company  under  the  Bill. 

Nottill^tliaiii. — The  Notts.  County  Council  has  provision- 
ally approved  of  a  scheme  of  road  widening  which  has  been  sub- 
mitted by  the  promoters  of  the  Notts,  and  Derbyshire  Trumwnys 
Co.,  with  a  view  to  the  laying  of  tramways  between  Langley  Mill 
and  Nottingham. 

Rochdale. — The  Tramways  Committee  has  dcchued  to 
construct  and  rnn  electric  tramways  in  the  Wardle  district,  but  it 
was  stated  at  the  T.C.  that,  if  the  Wardle  Council  would  lay  the 
track  itself,  the  Tramways  Committee  would  be  prepared  to  run 
electric  cars  at  cost  price. 

t^alford, —  The  Tramways  Committee  has  decided  to 
grant  increased  pay  to  the  staff.  The  concession  means  an 
increased  yearly  expenditure  of  £2,100. 

Stailllaud. — The  Huddersfield  Corporation  has  intimated 
to  the  !).C.  that  at  present  it  cannot  see  its  way  to  extend  its 
tramway  system  to  Stainland. 

Tasmania. — It  is  proposed  to  e.xtend  the  Hobart  tramways, 
and  the  cost  is  estimated  at  £17,3(10,  including  four  cars. 

I'.S.A. — It  is  proposed  to  operate  electrically  the  38  miles 
of  the  Ocean  Shore  Railway  from  San  Francisco  along  the  coast. 
In  this  connection,  it  is  stated  that  if  the  experiment  now  being 
made  by  the  Pennsylvania  Railway  in  running  a  train  with 
Edison-Beach  storage  battery  cars  is  successful,  this  method  will  be 
a.dopttd  on  the  Shore  line.  The  latter  has  up  to  the  present  been 
steam  operated,  but  this  has  proved  expensive,  and  the  htavy  cost 
of  electrification  on  normal  lines  was  also  prohibitive. 

The  trial  trip  of  the  train,  consisting  of  three  battery  ears,  on  the 
Pennsylvania,  showed  that  for  the  round  trip  of  49  miles,  136,SU0 
units  were  consumed  (battery  output),  or  '010  unit  per  ton-mile,  and 
■'J26  unit  per  car-mile.  The  weight  of  the  battery  is  4,600  lb.,  and 
of  the  complete  car  38,700  lb.,  200  cells  per  car  being  installed. 

West  Bi'omwif h. — A  special  meeting  of  the  Council  is 
to  be  held  to  determine  upon  the  expediency  of  promoting  in  the 
next  session  of  Parliament  a  Bill  empowering  the  Council  to  pro- 
vide and  work  a  railless  traction  system,  to  provide  and  work  motor- 
omnibuses,  and  to  effect  street  improvements,  ko. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — In  view  of  the  position  assumed  by  the 
Commonwealth  Government  in  connection  with  wireless  matters, 
and  particularly  having  regard  to  the  building  of  stations  on  a 
system  which  is  alleged  to  be  an  infringement  of  patents  now 
existing,  the  two  companies  principally  interested,  viz.,  Marconi's 
Wireless  Telegraph  Co.  and  the  Australian  Wireless  Co..  Ltd.  (Tele- 
funken  system),  have  agreed  to  sink  their  differences  and  take  joint 
action  to  secure  their  rights  and  the  future  protection  of  theii: 
patents. 

The  work  of  erecting  wireless  stations  on  the  west  coast  has  now 
been  taken  in  hand  seriously.      The  station  recently  completed  at 


Pinkemba,  near  Brisbane,  has  been  opened,  and  the  Adelaide  and 
Fremantle  stations  are  expected  to  be  opened  thortly. — Au'traliaii 

il ill, nil  Stlliultlld. 

Canada. — The    contract    between    Marconi's    Wirelets 

Telegraph  Co.,  Ltd.,  and  the  Canadian  (lovernment  for  the  opera- 
tion and  maintenance  of  nine  additional  stati(mn  on  the  Great  Lak(H 
of  Cana<la  has  been  signed.  When  thefe  stations  arc  completed  the 
Canadian  Co.  will  receive  an  additional  tulwidy  from  the  Canadian 
Government  of  $31,S00  per  annum.  The  agreement  is  for  a  period 
of  19  years. 

Franoe. — The  Tnder-Secretary  of  Posts  and  Telephones 

paid  a  visit  recently  to  Antwerp  with  a  view  to  inspecting  the  semi- 
automatic telephone  exchange  of  the  Hell  Telephone  Co.  there. 
The  visit  is  supposed  to  be  connected  with  an  intention  to  intro- 
duce into  Paris  this  system,  which,  says  the  E'eh.  yurhrirhteii,  \n 
superior  to  that  of  thq  Siemens  \:  Halske  Co.  in  essential  technical 
particulars,  affords  greater  security  in  working,  and  is  considerably 
cheaper. 

(•ermauy, — A  great  central  wireless  station  is  to  Ije.lniilt 
at  Diisseldorf,  after  the  style  of.  but  on  a  larger  scale  than,  the 
Eiffel  Tower  at  Paris.  The  engineering  firm  of  Dech  A:  Paetz  have 
the  contract  in  hand.  The  iron  tower  will  rise  200  m.  higher 
than  the  Eitl'el  Tower,  and  will  have  an  ojiening  of  19".  m. 
lietween  ithe  pillars.  .\t  9.^  m.  from  the  ground  will  occur  the 
first  arch,  and  at  -J-'iO  m.  the  last  platform.  From  this  platform 
the  highest  point  will  be  reached  by  a  spiral  staircase.— //u/»'»^'i«  p 
Inivnc'wni'x. 

Imperial  Wirele.ss  System. — On  Wednesday  last  week, 

as  brictly  mentioned  in  our  last  issue.  Sir  A  F.  King  was  further 
examined  by  the  Select  Committee  on  the  Marconi  agreement.  He 
said  that  th<'  Admiralty  were  capable  of  erecting  ■J,(KKl-mile 
stations,  though  they  had  no  experience  Ijeyond  l.OOO  miles.  In 
•lanuary  last  the  War  Olfice  objected  to  delay.  A  Sub-Committee 
of  technical  experts  was  appointed  by  the  Imperial  Wireless  Com- 
mittee to  investigati' the  l'(iu!sen»>  stem,  which  reported  that  the 
system  was  fully  capable  of  doing  the  work,  hut  that  the  necessary 
.  staff  and  experience  were  lacking,  and  that  the  stations  could  not 
he  erected  at  the  price  quoted.  Their  estimate  was  £.')3,700  |)er 
station,  which  compared  with  the  Government  estimate  of  £i'iO,oOO 
and  the  Mat coui  estimate  of  £.S2,000.  The  Sub-Committee  asked 
for  further  infoimation,  but  it  was  not  supplied.  The  report  was 
very  important,  but  it  was  entirely  theoretical,  and  it  was  never 
communicated  to  the  Wireless  Committee  ;  he  had  no  doubt  that  it 
would  not  have  modified  their  decision,  because  they  had  already 
made  up  their  minds.  In  his  opinion,  the  technical  Sub-Committee 
was  appointed  merely  to  satisfy  the  experts.  The  Wireless  Com- 
mittee having  come  to  a  decision,  the  Treasury  would  not  attach 
much  weight  to  anything  the  experts  might  say.  The  report  was 
not  presented  to  any  of  the  Government  departments. 

The  right  of  inspection  could  not  be  exercised  by  the  Marconi  Co., 
except  in  the  case  of  entirely  new  stations  ;  and  even  then  the 
company  would  have  to  show  good  cause  for  suspicion  of  infringe- 
ments of  their  patents.  The  company  had  experienced  great 
difficulty  with  the  War  Office  in  obtaining  information  for  this 
purpose  in  ])ast  years.  There  would  be  no  right  of  inspection  of 
Admiralty  stations.  The  German  Government  had  placed  a  con- 
tract with  the  Telefunken  Co.  for  long-distance  communication  up 
to  1,900  miles  between  the  Caroline  and  Solomon  Islands  and 
Samoa.  It  was  doubtful  whether  the  National  Electrical  Signalling 
Co..  of  America,  could  cover  a  distance  of  2,000  miles,  as  they 
claimed.  The  Poulsen  system  had  not  been  proved  capable  of 
working  over  a  distance  of  2.(i00  miles,  or  of  working  by  day  at  all. 
The  Marconi  Co.  were  ready  to  guarantee  key  working,  but  not 
automatic  workinf.  during  violent  atmospheric  disturbances,  an 
had  proved  their  ability  to  overcome  such  disturbances  in  South 
America.  The  adoption  of  duplex  working  had  necessitated  the 
rearrangement  of  the  whole  scheme  of  Imperial  wireless  communi- 
cation, and  the  duplex  system  was  not  regarded  with  favour  by 
either  the  War  Office  or  the  Admiralty,  as  the  use  of  two  separate 
stations  connected  by  telegraph  laid  the  apparatus  open  to  derange- 
ment. He  thought  the  real  cost  of  the  Marconi  system  would 
come  out  at  £90,000  a  station.  If  the  Poulsen  system  proved  to  be 
the  best,  as  it  was  the  cheapest,  they  would  cease  using  the 
Marconi  system. 

On  Monday  the  Committee  resumed  the  examination  of  Sir  A.  F. 
King,  who  stated  that  the  cost  of  the  Marconi  system  exceeded  that 
of  the  Poulsen  system  by  £180,000,  exclusive  of  the  10  per  cent, 
royalty. 

It  appeai-ed  that  certain  documents  had  been  sent  to  some 
members  of  the  Committee  and  not  to  others,  and  the  Committee 
announced  that  all  communications  must  be  sent  to  the  clerk  to  the 
Committee. 

Sir  A.  F.  King,  in  reply  to  questions,  said  thnt  the  cost  of  con- 
verting a  Marconi  station  to  the  Poulsen  system  would  be  only 
£13.000.  As  long  ago  as  1907  the  Poulsen'  representatives  said 
they  were  arranging  for  a  satisfactory  service  to  America,  anti 
expected  to  send  100  words  a  minute,  but  nothing  had  been  don.' 
that  he  knew  of.  The  War  Office  and  Admiralty  were  quite  agree- 
able to  the  agreement  as  concluded. 

Mr.  Isaacs  agreed  that  the  company  should  lose  the  royalty  if  the 
Government  ceased  using  the  Marconi  system,  but  requested  that 
this  important  condition  should  be  kept  secret;  it  wa i,  hovi c ver 
found  to  be  impossible  to  comply  with  his  wish. 

The  witness  admitted  that  the  suppression  of  the  report  cf  tb9 
Technical  Sub-Committee  might  have  been  an  error  of  judgment 
but  when  the  Poulseu  people  failed  to  meet  the  conditions  that  h;  d 
been  laid  down,  the  Postmaster-General  thought  it  was  hopeless 
to    send    forward   the    report,  which    recommended  the  Poulsen 
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system.  It  would  certainly  have  made  no  difference  whatever. 
The  Poulsen  Co.  had  no  just  cause  for  complaint  :  the  department 
Srave  them  a  station  in  Ireland  five  years  ago.  and  another  in 
Northumberland,  and  had  never  refused  them  any  licence  they  had 
asked  for.  No  pressure  had  been  put  upon  him  with  regard  to  the 
contract  from  any  quarter,  nor  had  there  been  any  leakage  of 
information.  The  Attorney-General  was  absolutely  in  ignorance  of 
the  whole  thing.  He  thought  there  would  be  a  loss  on  the  system 
for  a  few  years,  but  its  strategic  value  was  so  great  that,  no  matter 
what  the  loss,  the  stations  must  be  erected.  It  was  a  more  favour- 
able bargain  than  they  might  have  expected,  seeing  that  the 
Marconi  Co.  was  the  only  one  that  could  show  working  at  2,000 
miles.     It  was  at  present  a  choice  between  Marconi  and  no  one. 

Japan. — Arrangements  are  said  txD  be  in  hand  for  the 
establishment  of  a  wireless  telephone  service  between  Tokio  and 
Yokohama. 

There  are  now  4,100  telephones  in  use  in  Yokohama,  and  owing 
to  the  steady  increase,  it  is  proposed  to  establish,  next  year,  a  new 
exchange  in  the  suburbs  of  the  city. 

Military  Wireless  Teleffrapby. — A  committee  has  been 

appointed  by  the  Secretary  of  State  for  War,  to  consider  the  use 
of  wireless  telegraphy  in  the  Army.  The  chairman  is  Sir  Henry 
Norman,  M.P.     The  proceedings  of  the  Committee  are  confidential. 

A'ew    Italian    Cable. — The    ItaUan     Government   has 

ordered  from  an  English  works  a  cable  about  30  km.  in  length, 
with  continuous  loading  on  the  Krarup  system.  The  cable  has 
two  conductors  each  consisting  of  seven  copper  wires  0'7  mm.  in 
diameter,  upon  which  is  wound  a  continuous  layer  of  soft  iron  wire 
0'2  ram.  in  diameter.  The  cable  is  made  in  lengths  of  300  m. 
At  1.1°  C.  the  copper  resistance  with  continuous  current  is  1174.5  w 
per  km.,  and  with  alternating  current  of  1,000  cycles  12".">4(i  w. 
The  capacity  is  0'0S94  mfd.  per  km.,  and  the  inductance  with 
alternating  current  of  1,000  cyles  .''/.■^72  millihenrys.  The  specific 
damping  coefficient  /3  =  0'024  per  km.  of  double  conductor  at  1,000 
cycles,  which  is  .")S  per  cent,  less  than  that  of  the  same  cable 
without  loading. — Journal  TtHcgrajiliiqve. 

XfW  Zealand. — The  chief  electrical  cugineer  of  the 
New  Zealand  Post  and  Telegraph  Department,  Mr.  T.  Buckley,  says 
the  ,4);.t/ra/)««  Mininij  Stundiird,  has  recommended  that  the  more 
extended  use  of  the  telephone  should  be  promoted  as  far  as 
possible  ;  that  the  automatic  system  of  telephony  should  be  adopted 
for  Auckland.  Christchurch,  Dunedin,  and  ^\■ellington  ;  and  that 
the  Western  Electric  Co.,  London  ;  Messrs.  Siemens  Bros.,  London, 
who  supply  the  Siemens-Halske  system :  and  the  Automatic 
Electric  Co.,  Chicago,  who  supply  the  Strowger  system,  be  invited 
to  tender  for  a  full  automatic  equipment  for  Wellington. 

SAvitzerlaild. — Since  the  middle  of  October  the  Federal 
station  at  Zurich  has  been  in  wireless  communication  with  the 
Eiffel  Tower  and  with  the  Norddeich  station.  It  receives  daily 
from  the  Eiffel  Tower  the  international  time  signal,  and  a  series  of 
meteorological  communications  regarding  the  condition  of  the 
weather  on  the  coasts  of  the  North  Atlantic.  The  wireless  con- 
nection with  the  Eiffel  Tower  has  proved  to  be  excellent,  and  not 
the  least  disturbance  has  occurred.  The  station  was  equipped  by 
the  GeseUschaft  fiir  Drahtlose  Teleeraphie.  Berlin,  under  the 
leadership  of  Dr.  Eichhorn-Zurich. — Flfk.  yuclirirhten. 

Wireless  in  the  Antarctic. — The  AvHtniiian  Mining 

Standarrl  states  that  faint  signals  have  been  received  at  Macquarie 
Island  from  the  wireless  station  in  Adelie  Land,  in  connection 
with  Dr.  Mawson's  Antarctic  expedition.  Apparently  the  apparatus, 
which  was  damaged  on  landing,  has  been  put  in  repair. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  Sorxn  Australia. -^  December  11th. 
Line  material  (Schedules  250-252),  and  submarine  telegraph  cable 
and  cable  tank,  for  the  P.M.G.'s  Department.  See  "  Official  Notices  " 
November  1st. 

December  18th.  Telegraph  and  telephone,  material,  for  the 
P.M.G.'s  Department.     See '"Official  Notices"'  to-day. 

December  17th.  Three  sections  of  common-battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  OflScial  Notices  "  October  25th. 

Vjotoeia.— December  olst.  Thirty  detectors,  for  the  P.M.G.'s 
Department.     See  '  Official  Notices  "  to-day. 

November  8th  and  12th. — (a)  340  A.C.  and  800  D.c.  electricity 
meters  :  and  (ft)  insulated  copper  cables,  for  the  Melbourne 
City  Council.     See  '"Official  Notices''  October  2oth. 

New  Sol-th  Wales.— December  1  Ith.  Telegraph  cable,  for  the 
P.M.G.'s  department.     See" Official  Notices"  November  1st. 

December  23rd. — An  Australian  exchange  states  that  the  Sydney 
Harbour  Trust  is  inviting  tenders  for  electric  cranes  and  geared 
pulley  blocks,  for  handling  cargo  at  Nos.  8  and  9  berths,  Dawes' 
Point  to  Miller's  Point. 

The  Sydney  Municipal  Council,  acting  upon  the  recommendation 
of  the  city  electrical  engineer  (Mr.  H.  R.  Forbes  Mackay),  has 
decided  to  invite  tenders  for  the  supply  of  two  electrically-driven 


motor  lorries,  at  an  estimated  cost  of  £82-.')  each.     Charging  appa- 
ratus and  switchgear  is  also  to  be  purchased,  at  £130. — Tenderx 

i^Jtinhiij  and  EiigineiTing  llefifiu). 

Birniing^bam.  ■ —  November  25th.  Electric  motors 
(various),  for  the  City  Electric  Supply  Department.  See  "Official 
Notices  "  to-day. 

Do'J'er. — November  18th.     Two  centrifugal  pumps,  with 

electric    motors,   for   the   Corporation    baths.     Mr.   W.   C     Hawke, 
Borough  Engineer,  Maison  Dieu  House.  Biggin  Street. 

Greenock.  —  November  18th.  One  3,000-kw.  three- 
phase  turbo-alternator,  with  condensing  plant,  &c.,  for  the  Corpor- 
ation.    See  "Official  Notices"  November  1st. 

Hull. — November  20th.  Electric  lighting,  fittings  and 
bells,  for  the  Teachers'  Training  College,  Cottingham  Read,  for  the 
Education  Committee.  Particulars  (deposit  £1  Is.)  from  the  City 
Treasurer.  Guildhall,  Hull.  Drawings  to  be  seen  at  the  Education 
Offices,  Albion  Street. 

November  13th.  -Best  Sauth  Yorkshire  screened  hard  steam  coal 
(l.OOii  tons).  South  Yorkshire  donblc  screened  hard  nuts(3,000  tons), 
and  unwashed  slack,  for  the  Corporation  electricity  works.  Mr.  H. 
Bell,  Electrical  Engineer,  Sculcoates  Lane. 

Italy. — ViCENZA. — November  12th.  International  tenders 
are  invited  for  the  supply  of  an  electrically-worked  hydraulic  press, 
alsoof  a  wheel -riveting  machine,  for  the  State  Railway  workshops  at 
Yicenza.  Particulars  of  the  Direzione  Generale  delle  Ferrovie  dello 
."^tato,  Rome. 

Cakraka. — Tenders  are  required  for  the  supply  of  an  electric 
crane  for  the  Carrara  Railway  Station.  Particulars  of  the 
Direzione  Generale  delle  Ferrovie  dello  Stato,  Rome. 

Reig:bley. — November  11th.  One  2,000-kw.  steam 
turbo-alternator,  for  the  Corporation.  See  "Official  Notices" 
October  25th. 

London. — L.C.C.^ — November  13th.  Electric  lighting 
installation  at  the  Ricardo  Street  School,  Poplar.  See  "Official 
Notices"  November  1st. 

November  19th. — Electric  lighting,  beUs  and  telephones,  at  the 
"  Strand  "  School.  Brixton  Hill,  S.W.,  and  electric  lighting  at  the 
Southern  Outfall  Works.  Crossness,  Abbey  Wood.  See  "Official 
Notices  "  to-day. 

Manchester. — November  19th.  The  Corporation  Tram- 
ways Committee  is  inviting  tenders  for  (a)  tramway  rail  bonds  ; 
(i)  block  tin  :  (<■)  karri  or  jarrah  wood  paving  blocks.  Speci- 
fications, i:c..  J.  M.  McElroy,  General  Manager. 

Manchester,  —  November  19th.  One  650-800-Kw. 
rotary  converter  and  transformer,  for  the  City  Electricity  Com- 
mittee.    See  '■  Official  Notices  "  to-day. 

\ewcastle-on-Tyne. — November  l;-;th.  Stores,  inclu- 
ding incandescent  lamps  and  arc  lamp  carbons,  for  the  Tyne 
Improvement  Commission.  The  Engineer,  Clarendon  House, 
Clayton  Street  West. 

\ew  Zealand. — December  KUh.    Two  1.50-b.h.p.  Diesel 

engines,  two  lOO-KW.  dynamos,  balancer,  motor-generator,  switch- 
hoard,  crane  and  oil  tanks  for  Miramar  (Town  Clerk).  Deposit  t;200. 
Board  of  Trade  Commercial  Intelligence  Department,  London,  E.C. 
December  30th. — The  Napier  B.C.  is  inviting  tenders  for  two 
motor-driven  centrifugal  pumps,  of  British  manufacture  only. 
Commercial  Intelligence  Branch,  Board  of  Trade,  73,  Basinghall 
Street,  E.C. 

Ra wtenstall. — November  1 5th.  Lancashire  boiler,  with 
superheater  and  mechanical  stokers,  for  the  Corporation  Electricity 
Department.     See  "  Official  Notices  "  November  1st. 

Rotherliani. — November  13th.  Electrical  installation 
at  the  Kimberworth  Higher  Standard  and  Infants'  Schools,  for  the 
Education  Committee.     See  "  Official  Notices  "  to-day. 

Ronniania. — The   municipal  authorities  of  Targu-Ocna 

(Bacan)  are  inviting  tenders  until  the  25th  inst.  for  the  establish- 
ment of  a  central  electric  lighting  station  in  the  town. 

Sontll  Africa. — The  British  muJ  South  Afriran  Erpcrt 
Gatctti'  states  that  orders  for  electrical  machinery,  &c.,  for  a  light- 
ing and  power  station  to  be  erected  at  Winburg,  Orange  Free  State 
Province,  will  shortly  be  on  offer.  The  electrification  of  the  plant 
of  the  Susanna  mine,  Rhodesia,  is  under  consideration,  and  valuable 
orders  may  result  shortly. 

Spain. — No\  ember  18th.  Tenders  are  being  invited  by 
the  municipal  authorities  of  Calatayud  (province  of  Zaragoza)  for 
the  concession  for  the  electric  lighting  of  the  town  during  a  period 
of  six  years. 

Waketield.— November  9th.  Slack  and  smudge  coal, 
for  a  year,  for  the  Corporation  electricity  works.  Electrical 
Engineer,  C alder  'Vale. 

Warring'ton, — November  15th.  General  stores  and  per- 
manent-way materials  (steel  fishplates),  for  the  Cheshire  Lines 
Committee.  Specifications  obtainable  from  Stores  Superintendent, 
Cheshire  Lines,  Warrington. 

York. — November  16th.  Construction  of  about  \\  miles 
of  light  railways,  for  the  T.C.  Mr.  H.  Craven,  Town  Clerk.  Re^ 
turnable  deposit  of  £5. 
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CLOSED. 
Birinint(haiii. — 'I'hc    tender    of     Mr.    Geo.     I;aw.    of 

Kidiierminster,  amountinfr  to  iEl(),85'.i  for  the  layinj;  down  of  tho 
Itngley  UoiuJ  tramway  (2J  mileH),  and  the  repaviny-  of  a  portion  of 
the  road,  lias  been  accepted  by  the  City  Tublic  Works  Committee. 
The  Tramways  Committee  will  provide  tho  rails,  and  Mr.  T,.aw  tho 
remaindpr  of   the  plant. 

The  Electric  Simply  Conimitteo  has  accepted  the  tender  of  tho 
Hritish  Thom.-^on-llouston  Co.,  for  two  5,000-KW.  turbine  sets  for 
the  Summer  Lane  seneratinjf  station. 

HoDcaster. — The  Tramways    Committee    has    atTcpted 

the  tender  of  Mr.  .1.  W.  IVarie,  of  Morecambe,  amountinir  to 
£2,42S  for  the  exten.^ion  of  the  Bentley  tramway  route  to  the  new 
colliery  village,  the  rail?,  fishplates,  and  bolts,  being  supplied  by 
the  Corporation. 

Uanwell. — The  T'.D.('.  has  accepted  tl)e  tender  of 
Jlessrs.  Heenan  A:  Fronde,  Ltd.,  for  a  two-cell  refuse  destructor,  at 
£1,333. 

llorsbaill. — The  IM).('.  has  resolved  to  order  a  refuse 
destructor  to  be  <>rected  at  tlie  electricity  works.  Messrs.  Heenan 
and  Froude's  tender  is  to  be  accepted,  at  £I,4.'J0. 

Hoiijt;liton-le-.S|irin<;. — For  inetalHng  the  E.L.  at  thv. 
'  infectious  iliscases  litwjiitnl   the  B.C.  has  received   the   foUowini; 
tenders  ;- 

S.  Stobart  (Go.  (accepted)     £M 

RobeoD  A  Colciimn  1% 

Ffilconer,  Cross  .t  (  o 133 

l-eeh. — The  U. !).('.  bus  accepted  the  tender  of  Callender's 
('able,  A.C.,  Co.,  at  £.'J76,  for  pilot  cable  to  be  laid  from  the  generating 
station  to  St.  Edward  Street. 

Liverpool. — The  following  tenders  for  special  steel  rails 
for  the  tramways  have  been  accepted  by  the  Corporation  : — 

WalUr  Scott,  Ltd,  Leeds.— 2,000  tons  of  "BaDilborK  Silicon "  rails  to 
Livorpool  section  (wiih  royalty  to  Mr.  C.  Pandborg,  of  Westmlnater) ; 
and  100  tons  "  Titanium  Alloy  "  steel  rails,  Liveri)ool  section. 

Llaodudno. — The  Conncil  has  accepted  the  tender  of 
Messrs.  Batwock  .V:  Wilcox  for  a  chain-grate  mechanical  stoker,  for 
the  electricity  works,  at  £1 1.5. 

London. —  L.C.C. — The  Highways  Committee  recom- 
mended the  acceptance  of  the  tender  ol  Messrs.  .John  Batt  &  Vo. 
(.London),  Ltd  ,  for  6,00(i  driving  wheel  and  .'i.OOO  pony  wheel  steel 
tiros  for  electric  cars  (  with  a  guaranteed  mileage  of  5,000  per  J-iii. 
radial  rfduction\  required  during  1013,  at  22s.  each  for  driving 
wheel  tires,  and  ISs.  lOd.  each  lor  pony  wheel  tires.  The  firm  were 
til  be  allowed  to  sublet  their  manufacture  to  the  Vereinigte 
Stahlwerke  van  der  Zypen  und  Wissener  Eisenhiitten,  Cologne,  and 
toGutehoffnungschiitleActienvereinfiir  Bergbau  undHiittenbetrieb, 
Oberhansen,  Germany.  When  the  matter  came  before  the  Council 
on  Tuesday,  the  reoomniendation  was  referred  back,  with  a  sugges- 
tion that  the  contract  should  be  placed  with  a  firm  who  would 
carry  out  the  work  in  England. 

Maidenhead,— The  T.C.  has  accepted  the  ofl'er  of  the 

Diesel  Engine  Co.,  Ltd.,  to  supply  a  220-kw.  Carols  slow-speed 
Diesel  engine  and  dynamo,  at  £2,600,  the  company  to  take  the 
salvage  of  the  recently-damaged  engine  and  dynamo.  The  Council 
has  also  purchased  from  the  Piggott  Electrical  Co.,  of  London,  a 
Willans  ^V;  Robinson  I."iO-K\v.  steam  engine  anil  General  Electric 
Co.'s  dynamo  (lately  in  use  at  Wigan). 

Mancliester. — J\lr.  Oeorge  Ellison  has  received  the  con- 
tract for  the  12  months'  supply  of  "Drum"  type  "Star-Delta" 
starters  required  by  the  Corporation  electricity  supply  department. 

Simla. — A  contract  has  been  given  to  Messrs.  F.  &  C. 
Osier,  Ltd.,  of  Calcutta,  for  a  Rees-Koturbo  turbine  pump  for 
1,310-ft.  head,  direct-coupled  to  a230-n  H.e.  Siemens  motor,  together 
with  all  control  gear,  for  the  Cherot  Xala  pumping  station  of  the 
Simla  waterworks.     Imlian  uml  F.astern  Eiiiiimvr. 

Stafford. — The  T.C.  has  accepted  the  tender  of  Messrs. 

J.  Wooldridge  &  Son  for  2,500  tons  of  Littleton  slack  and  500  tons 
of  Littleton  steam  nuts  for  the  electricity  works. 

Stolie-on-Trenf.— The  B.C.  has  acceptad  the  tender  of 

the  Bastian  Meter  Co.,  Ltd.,  for  2  J,  5  and  luamp.  meter.--. 


FORTHCOMING    EVENTS, 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Officer— Lieut.-Col.  H.  M.  Leat. 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday.  November  11th. — '■  A"  Company.      Company  training,  7  to  10  p.m. 
Tuesday,  November  12th.— "B"  CompEmy.  Recruits'  instruction,  7  to  10  p.m. 
company  instruction,  7  to  10  p,m. 

Thursday,  November  14th.— "C  "Company.    Company  training,  7  to  10p.m. 


(Signed)        P.  H.  C«jPBri.i,,  Capt.  E.E.,  and  Adjt., 

For  Officer  comtnanding  L.E.E. 


Institution  of  Electrical  Engineers  (Newcastle  Section).— Friday,  Novem- 

hcrBth.    At7p.m.    At  the  Lit.  and  Phil.,  Middlesbrough.    Paporon"Tho 
\arialion  o(  Loss  with  Spend, "  by  Prof.  W.  M.  I'bornton. 

Monday,  November  llth.— At  7.80  p.m.  At  the  Armstrong  College, 
Newcastle.  Paper  on  "The  Variation  of  Loss  with  Bpecd,"  by  Piof.  W.  M. 
Thornton. 

Pliysicai  Society.— Friday,  November  8ih.  At  B  p.m.  At  the  Imperial  Colleeo 
ul  Hcience.  South  Kensington.  Papers  on  "A  Method  of  Measnring  tho 
Thomson  Kllecl.'by  Mr  II.  U.  Nettleton  ;  "  An  Improved  Joule  Kadiometer 
and  its  Applications,"  by  Mr.  P.  W.  Jordan;  and  "The  Thermomagnotio 
Biudy  of  Steel,"  bv  Dr.  B.  W.  J.  Smith. 

Junior  Institution  of  Engineers.- Friday,  November  Sth.    At  89,   Victoria 
.     Street.  8.W.     Paper  on  "  Tho  Diesel  Kngine."  by  Mr.  J.  W.  Wainwrlght. 

Wednesday,  November  iSlh  -At  7  p.m.  At  the  l.F,.E.  Annual 
general  meeting. 

Institution  or  Post  Office  Electrical  Engineers  (Metropolitan  Centre). 

Monday,  November  llth.    Atlip.m.    At  the  l.E.K.    Paper  on  ".^ItcrnBl, 
(  urrenl  Measurement,"  by  Mr.  C.  E.  Hay. 

Institution  of  Electrical  Engineers  (Scottish  Section).— Tuesday,  Noveui. 
b'r  l;ith.  At  8  p.m.  At  '2('7.  Hnth  Street,  Glasgow,  Opening  moeting. 
Inauk-ural  addriss  by  Mr.  Win.  MWhirler,  chairman. 

Institution  of  Electrical  Engineers  (Birmingham  Section).— Wednesday, 
November  luth.  At  7.H0  p.m.  At  the  University.  Hirmingham.  Opening 
meeting.     Inaugural  address  by  Mr.  A.  M.  Taylor,  chairman. 

Institution  of  Electrical  Engineers  (Dublin  Section).— Thursday.  November 
U'b.  AlHpni,  At  the  Royal  College  of  Hcience.  Dublin.  Paper  OD 
" '1  he  I'.riuijiment  of  the  Rleetro-Technologieal  Laboratories  of  tho 
lloyal  College  of  Science.  Dublin."  by  Prof.  W.  Browu. 

Institution  of  Electrical  Engineers  (London).— Thursday,  November  Uth. 
At  H  p.m.  opening  meotmg.  Address  by  Mr.  -W.  Duddeli,  president. 
Presentation  of  premiums. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branchl.— 

Saturday,  November  IC.th.    At  I. ao  p.m.    Meeting  at  the  Ri'yal  Technical 
Collcfie,  Glagg<j\v. 


NOTES. 


The  Ferrantiao.s. — The  date  for  tlie  second  dinner  of 
past  and  present  I'crrantians  has  been  fixed  for  Wednesday, 
-November  l.Sth,  at  Waldorf  Hotel,  Aldwych,  London.  Mr.  A.  Bruce 
.Vnderson  will  occupy  the  chair,  and  Mr.  S.  '/,.  de  Ferranti  will  be 
the  principal  guest.  Ferrantians,  who  have  not  yet  fignified  their 
intention  of  being  present,  should  communicate  at  once  with  the 
hou.  secretary.  Mr.  \V.  E.  Marrilow,  40.  Mildred  Avenue,  Watford. 

furious  Workmen's  ronipensation  Case. — According 

to  the  Itaihi  .)/ni/.  William  Daws,  farm  laliourer,  was  at  Newark 
County  Court  on  Monday,  awarded  Ns.  lid.  a  week  compensation 
from  his  employers,  Messrs.  Harrison,  of  (irantham,  for  injuries 
received  by  being  struck  by  lightning  while  on  a  cart  holding  a 
forkful  of  hay.  .\n  electrician  said  that  standing  on  the  cart  with 
the  fork  raised,  the  plaintiff  constituted  a  natural  lightning  con- 
ductor. The  judge  held  that  the  plaintiff  was  exposed  to  a  special 
rifk,  and  that,  therefore,  the  accident  arosit  out  of  his  employment. 

(ilernian    Safety   Lamp    Competition. —The    Verein 

fiir  die  Borgbaulichen  Interessen,  of  Dortmund,  is  offering  a  prize 
valued  at  £1,2.50  for  a  miner's  electric  lamp  provided  with  a 
reliable  fire-damp  indicator.  The  lamp  and  indicator  must  be  safe 
against  fire-damp  even  after  damage,  and  after  running  at  least 
12  hours,  must  possess  a  lighting  power  of  at  least  one 
Hefner  candle.  The  prize  will  be  awarded  by  a  board,  and  may  be 
divided  if  more  than  one  suitable  lamp  is  submitted,  or  may  be 
awarded  in  part  to  lamps  which  more  nearly  fulfil  the  stipulated 
conditions.  Three  lamps,  with  drawings,  descriptions  and  directions 
in  triplicate  (in  German")  are  to  be  forwarded  to  the  Verein  at 
Dortmund  by  October  Ist.  Ifll3. 

Ventilating  and  Heating  Sjstenis. — In  a  letter  to  the 

Timexot  Xovember  let,  on  the  ventilation  of  the  House  of  Commons, 
Prof.  J.  B.  Lock  gives  some  interesting  particulars  of  experiments 
that  have  been  carried  out  at  Cambridge  during  recent  years  in 
connection  with  the  heating  and  ventilation  of  large  lecture  rooms 
and  halls.  Various  systems  have  been  tried,  and  have  led  to  the 
conclusion  that  a  crowded  room  should  not  be  warmed  by  heated 
air  ;  the  fresh  air  supplied  for  breathing  should  be  cooler  than  the 
air  in  the  room,  and  the  room  should  be  warmed  by  other  means. 
A  large  hall  seating  1,000  persons  is  heated  with  hot-water 
radiators  near  the  walls  at  the  floor  level,  and  fresh  air  is  intro- 
duced by  a  fan  through  two  rows  of  gratings  S  or  !)  ft.  above  the 
floor  level  ;  an  exhaust  fan  withdraws  the  air  through  openings  in 
the  ceiling.  Two  years'  observation  has  established  the  fact  that 
the  cooler  the  fresh  air  sent  in,  the  pleatanter  is  the  atmosphere  in 
the  hall  ;  when  the  hall  is  full  it  is  difficult  to  obtain  air  cool 
enough,  even  when  the  outside  temperature  is  1M°  F..  and  the  in- 
stallation of  ice  coolers  is  under  consideration. 

In  the  case  of  laboratories  warmed  by  hot  air.  which  is  passed 
over  heating  pipes,  the  oppression  and  discomfort  experienced  by 
the  occupants  arc  much  greater  when  steam-heating  pipes  are  used 
than  in  the  case  of  hot-water  pipes,  and  it  appears  that  "cooking  " 
fresh  air  destroys  its  invigorating  qualities. 

Consulting:  Eugineer  Wanted. — TheNenagh  (Ireland) 

I'rban  District  Council  has  been  invittnsr  applications  for  the 
position  of  a  consulting  electrical  engineer,  'at  a  bulk  sum."  for 
the  preparation  of  plass  and  estimates  of  the  cost  of  an  electric 
lighting  scheme.  "  Applicativ>ns  to  be  lodgefl  jiot  later  than  8  p.m. 
Wedne8(iay,  November  6th." 
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Institntion    and    lecture    Notes. — Institx  tion   of 

Electrical  Engineers  (Bikminoham  Section). — The  chairman 
of  the  Section  (Mr.  A.  M.  Taylor)  will  deliver  his  address  on 
l:?th  inst.  Other  fixtures  before  Christmas  include: — November 
27th,  Mr.  J.  S.  Peck  on  "  Earthed  /■.  Uu-earthed  Xeutrals  on  Three- 
phase  AC.  Sysitems";  December  4th,  Messrs.  J.  G.  and  R.  G. 
Cunliffe,  on  "  Street  Railway  Feeding  Networks."  The  following: 
are  the  prospective  amnpremeuts  thereafter  ; — 

G.  Kapp,  D.Eng.,  "  On  the  Improvement  of  the  Power  Factor  in 
Asynchronous  Machinery." 
T.  P.  Wall,  D.Sc.  "The Circle  Diagram  for  Synchronou.s  Motors." 
A.  R.  Everest,  "  Parallel  Operation  of  Alternators." 
J.  P.  Wilmshurst,  "Electrical  Povver.  Heating  and  Cooking." 
J.  Sayers,  "  Wireless  Telegraphy." 
E.  B.  Wedmore,  "Protective  Switch-Gear.  ' 
W.  E.  Milns,  '•  The  Economical  Use  of  Electric  Power." 
W.  F.  Bolton  and  L.  D.  Morphew,  "Recent  Developments  of  Rail- 
less  Electric  Traction." 

lN.STiTt:TioN  OF  Electrical  Engineers(ManchesteeSection). 
— The  opening  meeting  of  the  above  Section  was  held  on  Friday 
evening  last  week.  The  reading  of  Mr.  Day's  inaugural  address 
by  Prof.  Marchant  was  followed  by  a  smoking  concert,  which  was 
a.-ranged  by  Mr.  W.  J.  Smith,  hon.  musical  director  of  the  Jlan- 
chester  Electro-Harmonic  Society.  The  entertainment  was  very  much 
appreciated  by  those  present.  Vocal  items  were  contributed  by  Mr. 
A.  .T.  Holt  and  Mr.  G.  H.  Ditchburn,  of  the  Manchester  Cathedral 
Choir,  and  Mr.  H.  Albiston  Gee  gave  some  admirable  humorous 
selections. 

Physical  Society.— At  the  meeting  on  October  25th,  1912,  a 
paper  entitled  "  Note  on  the  Mutual  Inductance  of  Two  Coaxial 
Circular  Currents,"  by  Prof.  H.  Nagaoka,  was  read  by  Dr.  A. 
Russell.  Methods  were  given  for  the  rapid  calculation  of  the 
mutual  inductance  of  two  coaxial  circular  currents.  A  paper  on 
"The  Absorption  of  Gases  in  Vacuum  Tubes"  was  read  by  Mr.  S. E. 
Hill,  giving  an  account  of  experiments  carried  out  to  determine 
whether  the  absorption  ef  gases  caused  by  passing  a  discharge  for 
some  time  through  vacuum  tubes  was  the  result  of  a  chemical 
action  or  a  mere  physical  absorption.  The  conclusion  was  that  the 
disappearance  was  due  to  definite  chemical  action. 

INSTITIITION   OF   ElECTRICAI    ENGINEER^   (WESTERN   SECTION), 

— The  reading  of  Mr.  Chamen's  inaugural  address  at  Cardiff  on 
Monday,  November  18th  (at  4.30  p.m.)  is  to  be  followed  by 
a  dinner  at  the  Park  Hotel  at  6.15  p.m.  (tickets,  5s.  each).  The 
secretary  of  the  Section  is  Mr.  S.  B.  Haslam.  11,  Windsor  Place, 
Cardiff. 

Institution  of  Municipal  Engineers.— A  joint  Southern  and 
South-Eastern  district  meeting  will  be  held  in  the  Council  Chamber. 
4,  Southampton  Row,  London,  W.C.,  on  Wednesday,  November  27th, 
at  8  o'clock,  when  a  paper  on  "  The  Effect  of  Recent  Decisions  upon 
the  Arbitration  Clause,"  by  Mr.  W.  Valentine  Ball,  M.A.,  barrister- 
at-law,  will  be  read. 

Royal  Institution.— The  Christmas  course  of  juvenile  lectures 
will  be  delivered  this  year  by  Prof.  Sir  James  Dewar,  F.R.S., 
Fullerian  Professor  of  Chemistry,  the  title  being  "  Christmas  Lec- 
ture Epilogues."  The  lectures  will  be  experimentally  illustrated, 
and  the  subjects  are  as  follows  :  "  Alchemy,"  Saturday,  December 
28th;  "Atoms,"  December  31st;  "Light,"  January  2nd,  1!I13  ; 
"  Clouds,"  January  4th  ;  '  Meteorites,"  January  7th  ;  "  Frozen 
Worlds,"  January  9th.     The  lecture  hour  is  3  o'clock. 

Society  of  Engineers  (Inc.).— At  a  meeting  of  the  Society  on 
the  4th  inst.,  Mr.  William  P.  Durtnall  read  a  paper  on  ''  The  Gene- 
ration and  Electrical  Transmission  of  Power  for  Marine  Trans- 
portation." The  "Paragon"  system  of  electrical  propulsion  was 
described  in  detail,  and  it  was  shown  that  this  method  met  all  the 
requirements  which  had  been  laid  down  as  necessary  for  an  efficient 
motive  force  for  driving  ships'  propellers. 

Institution  of  Electrical  Engineers  (Dublin  Section). — 
The  first  meeting  of  this  Section  will  take  place  at  the  Royal 
College  of  Science,  Dublin,  on  Thursday  next,  November  14th,  for 
a  paper  by  Prof.  W.  Brown,  B.Sc,  as  stated  in  our  "  Forthcoming 
Events."  Other  fixtures  announced  by  the  Section  are  :— January 
9th.  1913,  Mr.  J.  P.  Tierney  on  "  Notes  on  Self-Propelled  Cars  for 
Light  Railway  Work  ;  "  March  13th,  "Recent  Developments  in  the 
.4.pplication  of  Electricity  to  the  Textile  Trades,"  by  Mr.  S.  F. 
Crowley.  For  December  12th,  February  13th,  April  10th  and  May 
8th  papers  are  wanted. 

The  Brash   Supplies  Department. — It  is  announced 

that  the  business  of  the  Brush  Electrical  Engineering  Co.,  Ltd.,  in 
electrical  apparatus,  which  has  been  carried  out  by  the  company's 
supplies  department  at  1,  Kingsway,  London,  W.C.,  has  now  been 
transferred  to  the  Victoria  Works  premises,  London,  S.E.,  where 
there  is  much  larger  office  accommodation  and  immediate  access  to 
the  company's  stores.  Further,  in  order  to  avoid  the  loss  of  time 
through  the  direction  of  correspondence  to  the  Brush  works  at 
Loughborough  and  the  central  London  office,  it  has  been  decided 
to  give  a  more  distinctive  title  to  the  department,  viz.,  the  London 
Electric  Warehouse  Co.  The  department  has  already  been  installed 
at  the  warehouse  in  Manners  Street,  York  Road,  London,  S.E.,  and 
all  inquiries  relating  to  lamps,  fans,  beaters,  wires  and  cables, 
and  aooessorieB,  &o.,  should  be  so  addressed. 

A  Curious  Failure. — Occasionally  accidents  occur 
which  are  not  without  their  use  in  warning  engineers  of  the  pit- 
falls into  which  they  may  fall,  and  the  following  example  of 
breakdown  of  a  hydro-electric  generating  set  used  for  the  supply 
of  a  gold  mine  is  a  case  in  point.  The  exciter  was  fixed  on  an  ex- 
tension of  the  main  generating  shaft,  the  armature  overhanging 


from  one  of  the  main  bearings,  and  the  field  carcass  being  bolted 
to  the  side  of  this  bearing  pedestal.  It  was  discovered  on  one 
occasion,  after  a  long  period  of  working,  that  the  generator  could 
not  obtain  any  field,  owing  to  the  fact  that  the  exciter,  which  was 
of  the  shunt- wound  type,  could  not  be  got  to  excite  itself  when  the 
main  set  was  started  up  from  rest.  This  occasioned  a  good  deal 
of  perplexity,  until  at  last  the  true  cause  of  the  difficulty  was 
discovered.  It  proved  to  be  due  to  the  fact  that  the 
main  bearing  of  the  generating  set  had  gradually  worn  and  allowed 
the  shaft  to  drop  through  a  distance  which,  although  inconsider- 
able as  regarded  the  clearance  on  the  main  machine,  was  quite 
.sufficient  to  disturb  the  working  of  the  e.xciter,  owing  to  the  dis- 
placement of  the  armature  mounted  on  the  end  of  the  main  shaft 
with  relation  to  the  field.  Owing  to  this  cause,  the  armature  had 
been  let  down  so  as  almost  to  touch  the  bottom  pole-piece,  and  was 
therefore  a  good  distance  away  from  the  top  pole.  The  course 
adopted  was  to  take  off  the  pole-pieces  and  adjust  them  by  mean.sof 
liners  until  the  clearance  Avas  the  same  all  round,  as  ascertained  by 
feelers  in  the  air-gap.  When  this  had  been  done  and  the  machine 
was  started  up  again,  it  was  found  that  the  exciter  picked  up  its 
field  without  difficulty,  and  the  generator  was  excited  up  to  full 
voltage  without  any  further  trouble. 

Copper. — Considering  the  uneasy  state  of  the  money 
market  during  the  past  month,  copper  has  maintained  a  very  steady 
position.  The  European  visible  supplies,  as  shown  by  Messrs. 
Merton's  circular,  dropped  during  October  by  1,604  tons.  Of  this, 
1,172  tons  were  withdrawn  from  English  ports,  the  stocks  in  Havre 
decreased  H61  tons,  and  in  Hamburg  946  tons.  Against  this  there 
are  larger  quantities  afloat  from  Chile  and  Australia,  and  an  increase 
in  the  stocks  at  Rotterdam. 

Supplies  from  North  America  to  Europe  were  rather  below  the 
average.  Spain  and  Portugal  only  contributed  685  tons,  the  usual 
quantity  being  from  1.200  to  3,000  tons.  This  refers,  however,  to 
England  and  France  only,  the  supply  from  these  sources  to  other 
countries  being  high.  Chilean  shipments  were  well  over  the  average, 
and  Australian  the  same.  The  total  deliveries  were  decidedly  good 
under  the  circumstances,  at  37,216  tons,  an  increase  over  those  for 
last  month.  American  visible  supplies  increased  during  September 
by  7,306  tons,  a  very  considerable  quantity  in  a  total  of  28,158  tons 
(end  of  September).  The  world's  visible  supplies  stood  at  76,100  tons 
at  the  end  of  September,  an  increase  of  4,9 19  tons  over  the  preceding 
month. 

Wood  Casing  for  Electrical  Condnctors.— Mr.  Edward 

Vigers,  the  well-known  architect,  has  been  kind  enough  to  furnish 
us  with  some  interesting  particulars  of  the  use  of  wood  casing  for 
electrical  conductors  exactly  50  years  ago.  He  claims,  and  we  have 
little  doubt  that  he  is  right,  that  this  is  the  first  instance  of  their 
use.  In  1862  Mr.  Spagnoletti,  the  consulting  electrician  to  the 
Great  Western  Railway  Co.,  and  the  inventor  of  the  special  elec- 
trical block  signalling  system  which  was  to  be  used  on  the 
Metropolitan  RaUway,  then  under  construction,  wanted  a  protection 
for  his  insulated  electric  wires  from  the  dampness  of  the  tunnel. 
He  applied  to  Mr.  Vigers's  father,  whose  sawmills  were  on  the  site 
of  the  present  Edgware  Road  Station,  for  a  suggestion  and  a  price. 
Even  in  those  days  price  ruled  1     Mr.  Edward  Vigers  himself  made 


the  drawing,  and  he  has  been  good  enough  to  furnish  us  with  a 
sketch,  which  we  reproduce,  showing  the  section  of  the  casing. 
The  casing  was  of  yellow  deal,  9  in.  x  1 J  in.  in  section,  with  six 
grooves,  measuring  |  in.  wide  x  |  in.  deep,  for  the  reception  of  the 
insulated  wires.  The  wooden  cover  to  the  casing  was  7  in.  broad  x 
3  in.  thick,  and  was  fixed  by  square-headed  coach  screws.  A  special 
bit  with  a  square  sinking  to  fit  the  head  of  the  coach  screws  was 
used  in  the  same  stock  that  was  used  for  boring  the  holes.  The 
casing  was  fixed  to  the  wall  of  the  tunnel  by  dog  spikes  driven  into 
the  joints  of  the  brickwork.  The  whole  of  the  woodwork  was 
creosoted  before  fixing.  The  design  was  approved  by  Mr.  Spagno- 
letti, and  the  casing  was  first  installed  for  the  protection  of  the 
wires  from  Bishop's  Road  to  Farringdon  Street,  and  afterwards  in 
the  extensions  of  the  Metropolitan  Railway. 

(.Cojitinued  on  pai/e  753.) 
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WILLIAM  DU  BOIS  DUDDELL,  President  of  the  I.E.E. 


It  will  be  no  easy  task  for  Llie  new  rresideiiL  ol'  the  institu- 
tion of  I'llectrioal  l-^ngineers  to  live  nji  to  the  reputation 
achieved  by  Mr.  b'erranti,  but  it  would  tje  difficult  to  iind 
in  the  profession  a  representative  more  worthy  than  Mr. 
I  )nddell  on  whom  the  mantle  of  i''-li.jah  should  descend.  To  a 
pioneer  and  inventor  of  the  first  rank  succeeds  an  inventor  and 
discoverer  of  hardly  less  eminence.  We  may  look  forward 
with  confidence  to  Mr.  Duddell  upholding  with  dignity  the 
record  created  by  past  presidents,  and  may  congratulate 
ourselves  that  the  profession  can  still  produce  engineers 
of  such  distinction  to  hold  tlu^  highest  office  and  receive  the 
greatest  honour  that  it  can  olTer. 

Mr.  Duddell  was  born  in  iiondon  in  1872,  and  has  there- 
fore attained  his  present  office  at  the  early  age  of  10.  After 
a  general  educa- 
tion in  England 
and  France,  he 
served  his  appren- 
ticeship with 
Messrs.  Davey, 
Paxman  &  Co.,  of 
Colchester,  from 
18'.)0  to  IS'.i:'.. 
From  tlien  until 
I'.IOO  he  took 
special  courses  at 
the  Central  Tech- 
nical College, 
whilst  there  ob- 
taining first  a 
Whitworth  E.\hi- 
bition  in  IS'.m; 
and  then  a  Whit- 
worth Scholarship 
in  the  ne.xt  vear. 
While  Mr.  Duddell  . 
was  there,  the 
Central  Technical 
College  was  per- 
haps at  the  height 
of  its  reputation  : 
the  four  brilliant 
professors  who  had 
created  it  were 
still  guiding  its. 
course,  and  the 
changes  brought 
about  by  its  incor- 
poration with  the 
University  of 
London  had  not 
yet  arrived  to  tend 
to  cause  it  to  lose 
its  individuality. 
Mr.  Duddell  had 
the  advantage  of 
working  under 
the  late  Prof. 
Ayrton,     and    he 

would  probably  be  the  first  to  admit  that  it  was  Prof. 
Ayrton's  inspiration  and  guidance  that  largely  influenced  the 
direction  of  his  own  work.  It  was  whilst  at  the  College 
that  Mr.  Duddell  laid  the  foundations  of  his  reputation. 

In  1898  he  read,  in  conjunction  with  Dr.  Marchant,  now 
Professor  at  Liverpool  University,  the  paper  on  "  Experi- 
ments on  Alternate  Current  Arcs  by  Aid  of  Oscillographs,"' 
which  is  in  many  ways  characteristic  of  the  nature  of 
much  of  his  later  work.  Mi:  Duddell  and  Dr.  ilarchant 
had  set  out  to  investigate  the  characteristics  of  the  alternate- 
current  arc,  and  had  found  it  necessary  to  construct  a  new 
instrument  for  their  purpose.  To  this  end  Mr.  Duddell  was 
able  to  bring  not  only  knowledge  and  originality  in  instru- 
ment design,  but  a  mechanical  ability  which  enabled  him  to 
construct  instruments  of  extreme  delicacy  entirely  by  his 
own   handiwork.       The    research     produced     two    results. 


First,  an  exhaustive  examination  into  the  properties  of  the 
alternating  arc,  and,  second,  a  new  instrument  of  great 
delicacy  and  power  which  has  since  proved  of  the 
highest  utility  in  numerous  branches  of  electrical  engi- 
neering, and  has  won  several  Gold  Medals  at  Inter- 
national ICxhibitions.  Those  who  remember  the  reading  of 
this  paper  before  the  Institution  will  not  readily  forget  the 
extreme  beauty  of  the  demonstration  given,  and  will  appre- 
ciate it  more  when  they  remember  that  the  instruments  used 
were  entirely  of  Mr.  Duddell's  own  construction.  The  double 
trend  which  we  see  indicated  I'l  this  first  paper  of  import- 
ance published  by  Mr.  Duddell  has  been  pursued  in  his 
later  work.  On  the  one  hand,  lie  has  added 
largely  to    the    number    of    instruments   available    for  the 

electrical  engineer 
in  his  work, 
succeeding  in  pro- 
ducing instru- 
ments which 
satisfy  the  pur- 
pose for  which 
they  are  re(|uired, 
as  much  by  his 
ability  to  test  the 
result  of  his  own 
calculations  as  by 
his  power  of  design 
itself.  On  the 
other  hand,  genius 
for  investigation, 
for  experimenta- 
tion, and  for  ])ur- 
suing  a  problem 
until  it  is  cleared 
up,  has  led  him 
to  the  publication 
of  many  important 
researches,  and  to 
the  carrying  out 
of  equally  im- 
portant investiga- 
tions which,  for 
various  reasons, 
have  not  been 
published. 

Notably,  we 
may  refer  to  the 
paper  on  "  Rapid 
Variations  of  Cur- 
rent Through  the 
Direct  -  Current 
Arc,"  which  Mr. 
Duddell  presented 
to  the  Institution 
in  I'.iOO.  The 
paper  dealt  with 
[Lafaiietu-,  Ltd.  what  was  a  side 
issue  in  a  more 
elaborate  re- 
search, the  discovery  of  the  means  of  producing  rapid  alter- 
nating currents  bv  shunting  the  direct-current  arc  with 
capacity  and  self-induction.  The  musical  arc  which  Mr. 
Duddell  showed  on  this  occasion  was  then  no  more  than  a 
curiosity,  but  it  has  since  become  the  basis  of  one  of  the  most 
important  of  the  systems  of  wireless  telegraphy.  Later,  Mr. 
Duddell  read  before  the  Royal  Society,  of  which  he  is  a 
Fellow,  his  paper  on  "The  Resistance  and  E.M.Fs.  of  the 
Electric  Arc,"  which  is  the  fullest  solution  that  has  so  far 
been  put  forward  for  this  exceptionally  intricate  problem. 

To  his  scientific  activities  Mr.  Duddell  has  always  added 
a  keen  and  active  interest  in  the  doings  and  welfare  of 
scientific  societies.  In  1908  he  held  the  office  of  vice- 
president  of  the  Physical  Society,  and  has  since  _then  acted 
as  hon.  treasurer  to  that  Society.  In  1907  he  was 
president  of  the  Rontgen  Society.     In  1905  he  was  elected 
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a  member  of  the  Council  of  the  Institution  on  which  he  had 
previously  served  as  an  Associate  Member  of  the  Council  in 
1901.  In  addition  to  these  offices  he  acted  in  1904  as  hon. 
secretary  to  the  delegates  to  the  International  Congress  at 
St.  Louis,  and  in  1908  as  one  of  tlie  secretaries 
to  the  International  Conference  on  Electrical  Units  and 
Standards.  We  cannot,  however,  name  here  all  the 
duties  of  this  kind  which  Mr.  Duddell  has  undertaken, 
but  merely  quote  these  as  evidence  that  his  outlook  is  not 
confined  to  scientific  and  engineering  research  itself.  He 
has  always  been  active  in  any  movement  which  tends  to 
benefit  our  profession,  and  the  keenness  which  he  has  shown 
to  undertake  work  of  this  description  may  render  us  all  con- 
fident that  the  interests  of  our  Institution  and  profession 
will  be  safe  in  his  hands  during  his  term  of  Presidency. 


THE  CHAIRMEN  OF  THE  LOCAL 
SECTIONS  OF  THE  I.E.E. 


To  Mr.  1.  A.  Day.  A.M.Inst.C.E,.  M.I.F.E.,  the  chair- 
man of  the  Manchester  Section,  and  to  the  Section  itself, 
we  extend  our  sympathy  in  view  of  the  illness  which  prevents 
the  former  from  active  jiarticipation  in  the  meetings  at 
present.  He  has  been  for  many  years  borough  electrical 
engineer  and  tramway  general  manager  at  Bolton,  but  he 
has  been  unable  to  attend  to  these  duties  lately  owing  to  a 
severe  illness,  which  came  on  very  suddenly.  His  inaugural 
address  to  the  ilanchester  Section  was  read  in  his  absence 
by  Prof.  E.  IV.  Marchant,  the  vice-chairman,  and  it  appears  in 
abstract  elsewhere  in  this  issue.  Prof,  ilarchant  said  that 
the  members  would  be  pleased  to  know  that  Mr.  Day  was 
progressing  as  well  as  could  be  expected,  and  the  secretary 
was  asked  to  send  a  letter  expressing  regret  at  his  enforced 
absence. 

Mr.  W.  C.  Mountain.  ffl.I.Mecb.E.,  M.I.M.E..  M.I.E.E.. 
the  chairman  of  the  .\ewcastIt'-on-Tyne  Section,  was  bom 
in  1862,  and  served  his  apprenticeship  as  a  mechanical 
engineer  with  Messrs.  May  cV  Mountain,  of  ]5irraiugham. 
In  1883  he  took  up  electrical  work,  being  appointed  engineer 
to  the  Gulcher  Light  and  Power  Co.  Shortly  afterwards  he 
was  made  general  manager,  and  finally  managing  director  ; 
but  he  resigned  this  position  at  the  end  of  InSs,  in  order  to 
join  Mr.  Ernest  Scott,  of  the  Close  Works,  Newcastle-on- 
Tyne,  who  was  then  engaged  in  the  manufacture  of  marine 
enghies  and  auxiliary  work  in  connection  with  warships. 
Mr.  ilountain  introduced  the  electrical  department  cf  the 
business  shortly  after  joining,  and  finally  that  department 
became  the  principal  interest  of  the  firm,  who  combined  the 
electrical  with  the  mechanical  work  required  in  connection 
with  the  installation  of  electrical  plant  in  mines,  their 
speciaUties  comprising  three-throw  horizontal  mining  pumps, 
haulage  machinery  of  the  main  and  tail,  main  rope  and  end- 
less rope  types,  electvic  winding  gears,  centrifugal  pumps,  and 
also  portable  three-throw  and  centrifugal  pumps  and  haulages. 
He  first  introduced  electricity  into  mines  about  24  years 
ago  at  the  Cowpen  Coal  Co.'s  Xorth  Seaton  Colliery,  when 
a  large  electric  pumping  installation  was  installed  1^  miles 
in-bye.  This  example  was  followed  later  by  the  Lothian 
Coal  Co.  deciding  to  adopt  electric  pumping  for  their 
new  Victoria  Pit  at  Xewbattle,  the  work  being  carried 
out  to  the  specification  of  Mr.  .John  Morison,  mining 
engineer,  to  whom  the  credit  is  given  of  being  the  first  to 
recognise  the  advantages  of  electricity  for  main  shaft  pump- 
ing. Afterwards  the  Hickleton  Main  Coal  Co.  installed  a 
large  endless-rope  haulage,  and  their  lead  was  followed  by  the 
Plas  Power  Co. 

The  business  of  Messrs.  Ernest  Scott  &  Mountain,  Ltd., 
developed  very  rapidly,  and  became  one  of  the  largest  in  the 
country,  and  so  continued  for  some  years.  Mr.  Mountain 
resigned  his  position  last  year  in  order  to  take  up  consulting 
work,  principally  in  connection  with  the  introduction  of  elec- 
tricity in  mines,  and  we  understand  that  he  has  a  very  large 
amount  of  work  in  hand  at  present,  being  consulting  engineer 
to  the  Warwickshii-e  Coal  Co.,  Ltd.,  Houghton  ilain  Colliery, 
Waleswood  Colliery,  Walter  Scott,  Ltd.,  Bedlington  Collieries, 


Charlaw  and  Sacriston  Collieries,  Hemsterley  Colliery,  and 
several  others. 

Mr.  Mountain's  inaugural  address  was  printed  in  abstract 
in  our  last  issue. 

Mr.  A.  M,  Taylor.  M.I.E.E,.  is  the  chairman  of  the 
Birminsrham  Section  of  the  Institution.  After  com- 
pleting his  general  education  at  Bute  House  School,  Rich- 
mond, ilr.  Taylor  passed  through  the  Finsl)ury  Technical 
College,  and  consequent  upon  that,  entered  the  shops  of 
Messrs.  Siemens  Brothers,  Woolwich. 

After  three  years  with  Messrs.  Siemens  he  was  sent  out 
by  them  on  various  breakdown  jobs  and  installation  works, 
both  at  home  and  on  the  Continent,  and  eventually  repre- 
sented them  as  their  engineer  in  India  for  three  years,  during 
which  time  he  worked  out  several  important  town  lighting 
schemes  and  carried  out  numerous  large  installations. 

On  returning  from  India,  ^Ir.  Taylor  still  remained  with 
^Messrs.  Siemens,  and  was  for  some  time  hi  charge  of  their 
traction  work.  Soon  after  leaving  them  he  received  an 
appointment  in  Birmingham  under  the  late  city  electrical 
engineer,  and  prepared  the  early  plans  for  a  large  develop- 
ment in  the  lighting  and  traction  rei]uirenients  of  the  city. 

When  Mr.  Chattock  went  to  Birmingham,  Mr.  Taylor 
assisted  him  in  the  preparation  of  the  very  large  scheme 
which  he  brought  forward,  and  in  the  drawing  up  of  the 
specifications,  &c.,  especially  in  connection  with  the  switch- 
gear  at  the  Summer  Lane  station  and  the  various  sub- 
stations. 

In  1910  Mr.  Taylor  contributed  a  paper  to  the  Municipal 
Electrical  Association  on  the  subject  of  "  Batteries  for  Peak 
Loads,"  which  dkected  the  attention  of  engineers  to  this 
matter  both  at  home  and  al>road,  and  caused  more  than  one 
engineer  to  put  down  such  batteries  on  a  large  scale.  He 
has  also  contributed  several  papers  to  the  Institution 
of  Electrical  Engineers,  of  which,  perhaps,  the  best  known  is 
that  read  a  little  over  a  year  ago,  entitled  "  Batteries  and 
Battery  Discharge  Arrangements." 

Mr.  \\.  .1.  r.  Sowter,  M,I,E.E  .  chairman  of  the  Dnblin 
Section,  was  born  at  Margate,  and  educated  there.  In  1889 
he  entered  the  works  of  Jlessrs.  S.  Z.  de  Ferranti  as  a  pupil, 
and  went  through  the  shops  and  testing  department,  studying 
also  as  an  evening  student  at  Finsbury  Technical  College. 
From  189;!  to  189G  he  held  the  appointment  of  resident 
engineer  at  the  Lancaster  County  Asylum,  having  charge  of 
the  steam  and  electrical  plant.  From  1890  to  1897  he  acted 
as  assistant  in  the  distribution  department  of  the  St.  .lames's 
and  Pall  Mall  Electric  Light  Co.,  and  from  1897  to  1898  he 
was  mains  superintendent  with  the  Aberdeen  Corporation. 
Here  he  conducted  the  change  in  pressure  from  220  to  440 
volts  under  Mr.  A.  S.  Blackman,  the  city  electrical  engineer. 
Mr.  Sowter's  next  appointment  (1898-1900)  was  that  of 
assistant  engineer  to  Ealing  Corporation,  after  which  he  spent 
some  years  (1900-1903)  as  deputy  electrical  engineer  to  the 
Coventry  Corporation.  In  that  capacity  he  carried  out  the 
scheme  for  changing  the  system  over  from  single-phase  83 
cycles  to  two-phase  50  cycles.  He  also  inaugurated  and  had 
charge  of  the  department  for  hiring  motors  to  consumers. 
In  1903  Mr.  Sowter  was  selected  for  the  post  of  borough 
electrical  engineer  at  Dorchester,  which  office  he  held  until 
1904.  when  he  left  for  Bray,  Ireland,  where  he  was 
appointed  engineer  and  manager  to  the  Urban  District 
Council.  There  he  has  had  charge  of  water,  steam  and  oil 
generating  plant.  During  the  time  Mr.  -Sowter  has  held 
the  above  position  he  has  almost  entirely  reconstructed  the 
Bray  undertaking,  an  important  part  of  the  scheme  being  the 
eventual  supersession  of  steam  engines  by  internal-combustion 
engines.  (3ne  Diesel  set  has  already  been  installed,  and  a 
second  set  of  KiO  kw.  is  now  on  order. 

As  our  readers  are  aware,  on  .July  10th  Mr.  Sowter 
met  with  a  serious  accident,  the  cause  being  the  bursting 
of  a  compressed-air  cylinder  connected  with  the  Diesel 
engine.  Unfortunately,  while  Mr.  Sowter's  medical 
advisers  are  quite  satisfied  with  the  progress  that  he  is 
making,  it  will  be  about  three  months  before  he  is  able 
to  get  about  and  resume  business.  To  his  own  and  his 
fellow  members'  regret,  he  has,  therefore,  been  unable  to 
prepare  an  address  as  chairman  of  the  Dublin  Section,  and 
will  be  deprived  for  the  present  of  the  pleasure  of  presiding 
over  the  meetings. 

Mr.  Sowter  is  the  author   of   papers  on  "  Gas-Producer 
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I'laiils  lor  Ceiitnil  Stations,''  uiul  " 'I'lir  i)ie.sci  lvij;ine  from 
the  I'sor'H  Staiidiioint,"  both  of  which  were  read  before  the 
iHihliii  liocal  Section,  lie  lias  uctcil  as  coiisiiitini,' engineer 
to  the  liariie  U.I >.(.'.,  and  othci-  antlioritics  and  firms. 

Mr.  W.  A.  (Iiaiiien.  M.I.E.K.,  .n.l.M.lv.  the  first 
ciiairniaii  of  the  new  Wfsterii  Section,  was  born  in 
iiondon  in  isi;;;,  and  at  the  ai;e  of  is  years  he  entered  the 


years  thereafter  that  Mr.  ('hamen  went  to  South  Wales  to 
tackle  the  difficult  problem  of  bringing  the  South  Wales 
Electric  I'ower  undertaking  through  tiie  technical  and  com- 
mercial reorganisation  which  was  inevitable  if  the  system 
was  to  be  continued.  He  has  maintained  his  connection 
with  the  matter  as  general  manager  of  the  concern  (and  the 
Treforest  Hlectrical  Consumers'  Co.,  Ltd.)  ever  since  ;  be 


[.V.  S.  K„y.  Pliolii  h. 


W.   C.   MOUXTAI.V 


A.  M.  Taylor. 


W.   J.    U.   SOWTER. 


Chairmen  of  Some  ok  the  Local  Sections  of  the  I.E.E. 


«mploy  of  Mr.  Crompton,  and  later  took  charge  of  installa- 
tion work  for  the  firm  at  home  and  on  the  Continent,  fol- 
lowing with  personal  supervision  of  the  incandescent  electric 
lighting  installation  at  the  Law  Courts.  He  served  Messrs. 
Crompton  in  these  and  other  capacities,  including  that  of 
chief  outdoor  engineer,  until  in  IS'is  he  took  the  position  of 
chief  engineer  to  the  Glasgow  Corporation  electricity  supply 
undertaking.     Our  readers  will  remember  that  it  was  seven 


also  carries  on  practice  as  a  consulting  engineer,  with  offices 
in  Cardiff.  Mr.  Chamen  during  his  term  as  chief  of  the 
Glasgow  electricity  undertaking  acted  as  chairman  of  the 
Local  Section  of  the  LE.E.,  so  that  he  will  not  be  perform- 
ing unaccustomed  duties  in  presiding  over  the  work  of  the 
new  AVestern  Section.  We  hope  to  hear  of  very  active  work 
in  progress  in  this  Section  before  long.  The  inaugural 
address  will  be  delivered  on  the  18th  inst. 
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Mr.  S.  D.  Schofield,  M.I.E.E..  M.I.Mech.C.  who  was 

elected  chairman  of  the  Yorkshire  Section,  dehvered  his 
address  (which  appears  in  abstract  on  another  page)  at  Leeds 


resigned  his  position  with  the  Shipley  Council  to  take 
up  an  appointment  with  the  Thelma  Syndicate,  Ltd., 
at  their  copper  mines  in  Norway.  We  under- 
stand that  the  employes  at  the  works  presented  Mr. 
Schofield  with  a  fitted  dressing  case,  and  other  officials  and 
friends  presented  him  with  a  caliin  trunk,  kit  bag,  and 
other  gifts.  He  leaves  Newcastle  to-morrow,  November  !)th, 
and  after  that  date  his  address  will  be  Sulitjelma,  Nordland, 
Norway. 

Mr.  William  McWIiirter,  N.I.E.E.,  chairman  of  the 
Scottisll  Section,  is  one  of  the  pioneers  of  electrical 
engineering  on  the  Clyde  ;  as  long  ago  as  1880  he  was  an 
Associate  of  the  Institution,  and  in  1883  he  became  a  full 
Member.  Not  one  of  his  fellow-chairmen  was  even  an 
Associate  at  that  date,  when  electric  lighting  was  only 
beginning  to  be  seriously  regarded,  and  the  dynamo  was  a 
very  primitive  machine.  But  Mr.  McAVhirter  had  confidence 
in  the  new  industry,  and  played  a  leading  part  in  its 
development  in  Glasgow,  keeping  himself  abreast  of  elec- 
trical progress  in  all  its  branches,  and  frequently  supplying 
thoughtful  and  practical  contributions  to  the  discussions  of 
the  Institution,  which  has  now  awarded  him  the  highest 
honour  that  the  Scottish  Section  has  at  its  command. 


A     NEW     SUSPENDED     RAILWAY     IN     THE 
TYROLESE    MOUNTAINS. 


[by    our    BERLIN    CORRESPONDENT.] 


KOHLEBEBBERG    CaBLEWAY;    SIDE   VIEW   UK   CaK   AND   CARIUEU. 

on  Wednesday  evening,  but  as  he  is  leaving  for  Norway  at 
once  his  duties  as  chairman  ceased  after  that  meeting,  and  Mr. 
Wilson  Hartnell,  a  former  chairman,  will  again  preside  over 
the  deliberations  of 
the  Section,  for  the 
1012-3  session.  ilr. 
Schofield  was  born  at 
Gniseley,  Yorkshire. 
and  was  educated 
privately  and  at  Brad- 
ford Technical  College 
under  Dr.  Dale  and 
Prof.  G.  F.  Charnock. 
He  sewed  his  ap- 
prenticeship with 
Messrs.  .1.  Perry  and 
Sons,  Shipley,  and 
afterwards  gained 
experience  with  Thos. 
Smith  tt  Sons,  Rodley, 
Leeds :  S.  Sutcliffe 
and  Sons,  Bradford  ; 
S.  Clayton,  gas  engi- 
neers ;  Rosling  and 
Matthews,  electrical 
engineers ;  and  Sir 
Titus  Salt,  Bart.,  Sons 
and  Co.,  Ltd.,  Sal- 
taire,  obtaining  an 
all-round  experi- 
ence of  gas,  steam 
and  hydraulic 
engineering  and  tex- 
tile machinery.  In 
1900  Mr.  Schofield 
entered  the  service  of 
the  Shipley  IT r ban 
District  Council  as 
works  manager,  and  in 

the  following  year  he  was  appointed  resident  engineer 
and  manager  for  electricity  supply,  refuse  destructor, 
sewage    pumping    and   sewage   treatment.      He   has    now 


A  NEW  suspended  railway  up  the  Kohlererberg  has  been 
installed  by  ^Messrs.  Adolf  Bleichert  A:  Co.  Comfortable 
cars  travelling  along  steel  cables  rise  smoothly  and 
steadily  from  the  Eisack,  overcoming  in  13  minutes  a 
difference  of  level  of  840  metres,  and  opening  up  an  ever 
extending  panorama  which,  among  other  mountains,  com- 
prises the  whole  of  the  Ortler  range. 

The  suspension  cables,  1,650  metres  in  length,  are  carried 


Views  ox  the  Kohlebebberc;  Cablewav 


by  12  substantial  iron  supports.  Two  cars,  each  accom- 
modating, in  addition  to  the  driver,  15  passengers,  are 
operated  simultaneously  in  opposite  directions,  going  uphill 
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and  downhill  respectively.  Eiuh  car  is  suspended  from  a 
travcllini;  gear  which  is  carried  by  eight  pulleys  on  two 
steel  cables  H  mm.  in  diameter.  The  suspension  of  the  cars 
is  pendulous,  any  oscillations  of  the  car  body  l)ein<;  damped 
by  H  brake,  while  the  carryini;  cables  take  part  in  any 
oscillations  at  riglit  angles  to  the  truck,  so  that  there  is  no 
risk  of  derailment. 

Each  car  is  hauled  by  two  traction  cables  operated  from  a 
driving  station  alongside  of  the  line.  .\s  both  the  traction 
and  carrying  cables  are  duplicated,  the  safety  required  for 
a  passenger  service  is  fully  ensured. 

It  is  interesting  to  note  what  further  safety  devices  have 
lieen  provided  to  protect  passengers  against  any  risk  of 
breakdown.  Into  the  travelling  gear  of  the  cars  have  been 
fitted  two  .self-contained  braking  or  I'atching  devices,  which 
are  operated  automatically  as  soon  as  a  carrying  cable  or  one 
or  both  of  the  traction  cables  arc  broken  or  the  normal 
maximum  speed  is  exceeded.  These  devices  can  also  be 
actuated  by  the  driver,  being  released  by  a  simple  mani- 
pulation. As  soon  as  the  catching  device  is  operated,  steel 
jaws  firmly  grip  the  carrying  cables  at  eight  different 
points,  maintaining  the  car  in  position  with  absolute  safety 
by  the  friction  thus  produced.  At  the  same  time  the 
electric  supply  to  the  driving  motor  is  stopped,  and  the 
brake  of  the  latter  is  actuated. 

This  susiiended  railway  is  operated  by  electricity.  As  a 
I'lilfer  battery  is  provided  at  the  driving  station  in  jiarallel 
with  the  main  generators,  operation  can  be  kept  up  for 
hours  in  the  event  of  a  breakdown  of  the  latter.  Should  a 
car,  however,  in  the  event  of  a  breakdown  of  the  driving 
gear  be  stojiped  on  the  open  track,  an  emergency  ca|  istan 
would  (if  a  single  traction  cable  were  left  uninjured) 
allow  of  its  being  hauled  into  the  station.  Furthermore, 
there  is  at  each  station  an  emergency  oar  for  fetching  any 
passengers  left  on  the  opeu  track,  and,  finally,  each  car  is 
provided  with  a  special  device,  a  kind  of  bag  with  a  floor, 
which,  being  lowerfd  through  the  car  bottom,  allows 
passengers  in  cases  of  emergency  to  get  safely  to  the  ground. 
.\s  the  rope  carrying  this  bag  passes  through  a  brake,  any 
dansrerous  increase  in  speed  is  guarded  against. 

The  driving  stations  likewise  are  provided  with  various 
safety  devices.  .\t  each  driving  station  there  is  a  mechanic, 
who  commands  a  ready  view  of  the  track  :  there  are,  further, 
two  brakes  automatically  o]ierated  in  the  event  of  a  break- 
down or  actuated  by  hand.  The  upper  and  lower  stations 
I'ommunicate  witli  one  another  by  telephones  and  electric 
signals.  The  cars  cannot  be  started  before  the  .stations  have 
communicated  by  optical  and  acoustical  signals,  or  before 
these  signals  have  been  confirmed.  Furthermore,  there  is  a 
telephone  line  arranged  alongside  of  the  track,  by  means  of 
which  the  driver,  from  any  point  of  the  line,  can  commu- 
nicate with  the  terminal  stations. 


NOTES. 

(Co/itintied  from  pui/e  748.) 

Marconi  Libel  Action. — Renter  states  that  a  libel  action 

has  been  brought  by  Mr.  Marconi  and  Mr.  Godfrey  Isaacs,  a  director 
of  the  Marconi  Co.,  against  Alfred  Scholz,  the  responsible  editor  of 
Dh'  Welt  II m  Montai/,  in  Berlin.  The  paper  declared  that  at  the 
time  of  the  Titunic  disaster  Mr.  Marconi  permitted  his  company  to 
exploit  the  catastrophe  for  selfish  ends,  and  stated  that  the  operators 
in  the  Car  path  tu  withheld  news  in  order  that  the  company  might 
thereby  profit.  Counsel  for  the  defendant  announced  that  the 
defence  would  maintain  all  the  charges  made.  The  hearing  was 
postponed  for  the  production  of  the  American  Senate  Commission's 
report,  as  it  is  alleged  that  3Ir.  Marconi  admitted  before  that  Com- 
mission that  he  withheld  news  for  three  days.  It  was  also  decided 
to  examine  the  chief  telegraphist  of  the  Carpathia,  Mr.  Cortham, 
either  personally  or  by  commission.  Mr.  Bride,  the  wireless  operator 
on  the  I'itanif,  is  also  a  witness.  The  allegation  of  the  defence  is 
that  Mr.  Marconi  withheld  news  in  order  to  sell  it  to  the  -AVio  York 
Times  for  a  large  sum. 

A  BirminjrLam  Exhibifiop. — It  is  stated  that  a   10 

weeks'  exhibition  is  to  be  opened  in  March  next  at  Bingley  Hall.  Bir- 
mingham, among  the  features  of  which  will  be  displays  of  gas  and 
electrical  illumination  for  industrial  and  domestic  purposes,  cookery 
lectures  and  demonstrations. 

Appointment  Vacant.  —  Clerk  of  Works,  for  the 
Hackney  B.C.  electricity  works  extension  (£4  4s.).  See  our  adver- 
tisement pages  in  this  Issnc. 


Electricity  .Supply  Rilie  Leajrue. — The  following  are 

the  resulta  of  the  matches  shot  during  September  and  October  in 
connection  with  the  above  Ijeogoe: — Central  (Wells  9(;)  541  r. 
Hackney  (Self,  Smith  9.-.)  ;-,40  ;  Ilford  (McKelvey  '.(9)  .")5a  - . 
Hackney  (Self  9:<)  .136  ;  Shoreditch  (East  98)  .553  i:  Ilford  (Brown 
98)  o6(;  ;  Shoreditch  (Weeks  98  >  573  -■.  Central  (Greenwood  99) 
.")i;3  ;  Shoreditch  (Weeks  98)  ofiO  '.  Hackney  (.-^elf  97)  :AS  ;  Stepuey 
(Young  97)  559  c.  Hackney  (Smith  96)  549  ;  Westminster  (H.  A. 
Pearman  96)  562  r.  Hackney  (Hilling  98)541. 


Position  of  Cll-bb  to  Date. 
Ehot.    Won.  Lost.  Drawn.  Points. 


Westminster 

Shoreditch 

Centr»l 

Stepnoy 

niord 

Hackney     ,. 


For. 
8,408 
4,474 
3.887 
8,268 
3,76U 
S,4'26 


Against. 

.S,S78 
4,402 

:),848 

8.872 


Electrical  Workers'    Demands. — 'l"he  /M/y  Citizen 

states  that  an  application  for  an  advance  of  {d.  per  hour  in  wages  is 
being  made  by  the  Clyde  district  of  the  Electric.-*!  Trades  Union, 
"  and  a^  the  men  are  thoroughly  organised,  they  have  every  hope 
of  the  concession  being  granted.  Twelve  months  ago  the  Glasgow 
branch  of  the  Union  was  split  up  into  three  branches,  and  as  the 
central  branch  also  has  grown  very  rapidly,  there  is  a  proposal  to 
take  similar  action  with  it." 

Fatalities. — The  Daili/  Ejjdius  reports  that  on  Tuesday 
Mr.  J.  C.  M.  Thompson,  solicitor,  was  killed  by  electric  shock  while 
taking  an  electric  bath  at  an  establishment  in  Cavendish  Place, 
W.  He  had  previously  taken  baths  for  rheumatism,  and  went  to 
the  baths  apparently  in  good  health,  with  the  idea  of  having  a 
bath-as  a  tonic.  While  he  wa.s  in  the  bath,  and  the  electric  current 
was  turned  on,  the  man  who  regulated  it  heard  the  telephone  bell 
ring,  and  kit  the  bathroom  to  answer  the  call.  .\  few  moments 
later  he  heard  a  cry,  and,  ruiming  back  to  the  bathroom,  found 
Mr.  Thompson  dead.  It  is  understood  that  Mr  Thompson  touched 
the  electric  regulating  handle  with  his  foot  while  he  was  still 
in  the  bath,  and,  as  the  water  in  which  he  lay  waachargid  with 
electricity,  the  contact  aomehow  completed  a  circuit.  An  inquest 
was  to  be  held  yesterday. 

A  few  weeks  ago  a  woman  died  in  an  electric  bath  in  the  same 
district,  but  the  cause  of  death  was  not  definitely  ascertained. 

A  correspondent  states  that  a  fatality  occurred  at  the  Manchester 
Corporation  generating  station,  Stuart  Street,  at  1  o'clock  on 
Wedne.-^day  morning,  resulting  in  the  death  of  Wm.  Henry  Pickwell 
(24).  It  appears  that  Pickwell  was  assisting  a  man  named  Willi« 
to  repair  a  switchboard,  which  had  been  allowed  to  become  "dead  " 
for  the  purpose.  He  was  going  round  the  switchboard,  which  was 
one  of  the  ordinary  ones  used  to  supply  the  tramway  and  general 
services  of  the  city,  when  be  put  his  hand  on  a  live  wire.  He  was 
killed  instantly  :  the  pressure  was  over  3,ii00  volts.  Artificial 
respiration  was  tried  at  once  without  avail. 

Electricallj-I»riven    fott'ging  MilJ.  — We  understand 

that  the  electrically-operated  28-m.  re^'crsing  cogging  mill  at 
Messrs.  Dorman.  T.ong  \-  Co.'s  Britannia  Works,  Middlesbrough,  to 
which  we  referred  in  our  account  of  the  I.M.E.A.  Convention  in 
.Tone  last,  is  operating  to  the  entire  satisfaction  of  the  manage- 
ment. The  electrical  equipment  consists  of  a  mill  motor  of  1,200- 
3,600  H.p.  at  70-120  K.P.M.,  directly  connected  to  the  rolls,  and 
supplied  with  direct  current  at  0-440  volts  by  a  tiy-w heel  equaliser  set. 
The  motor  of  this  set  is  fed  from  a  2,750-volt  40-cycle  three-phase 
supply,  and  is  mounted  on  the  same  base-plate  as  and  directly 
coupled  to  a  generator  rated  at  1,000-3,000  Kw.  The  speed  of  the 
set  is  480  k.p.m.,  and  the  fly-wheel,  which  weighs  3.?  tons,  and  is 
11  ft.  in  diameter,  runs  in  its  own  bearingp,  and  is  connected  to 
the  generator  by  a  special  compression-type  flexible  coupling. 

The  plant  has  proved  it.self  capable  of  outputs  considerably  in 
excess  of  the  guarantees  given  by  the  makers  (the  British  Thomson- 
Houston  Co.,  Ltd..  Kugby),  and  in  practice  the  mill  motor  is  subject 
to  overloads  greatly  in  excess  of  the  maximum  rating  given  above. 
It  has  not  been  found  necessary  to  give  any  special  attention  to 
the  commutators  of  the  DC.  machines,  in  order  to  ensure  satis- 
factory operation.  That  of  the  mill  motor  has  not  been  ground  or 
trued  up  in  any  way  since  its  installation,  and  the  commutation  of 
the  generator  is  sparklers,  although  more  than  two  years  have 
elapsed  since  the  commutator  was  ground  up.  These  results 
clearly  show  that  electrical  machinery  is  perfectly  capable  of 
tackling  even  so  difficult  a  proposition  as  a  large  reversing  mill 
with  succe.=s. 

Some  Xotes  on  Alumininm. — To  blacken  aluminium 

alloys,  immerse  the  article  in  a  boiling  hot  solution  of  caustic  soda 
of  30  per  cent,  strength,  for  a  few  seconds  ;  wash  off  the  excess  of 
caustic,  dry  in  sawdust,  and  polish  with  a  plnmbagoed  brush. 
When  blackening  pure  aluminium  by  means  of  the  usual  ferrous 
sulphate,  arsenious  oxide,  and  hydrochloric  acid  mixture,  the 
deposit  is  non-adhesive ;  the  addition  of  an  ample  proportion  of 
ammonium  molybdate  and  yellow  prussiate  of  potash  gives  a 
solution,  in  which  the  article,  dipped  and  kept  for  a  few  minutes  at 
boiling  temperature,  becomes  coated  with  a  permanent  black. 
Aluminium  is  to  a  certain  extent  acted  on  by  ammoniacal  vapour  ; 
in  the  case  where  copper  is  present,  in  contact  with  it,  the  pre- 
ferential action  o-f  the  ammonia  on  the  copper  presepves  the 
aluminium  from  attack.  To  solder  alumininr::.,  Hichard's  solder — 
tin  69.  zinc  26'2,  aluminium  24,  5  per  cent,  pnosphor-tin  2"4  parts- 
is  a  useful  material.  To  cover  the  appearance  of  application  of 
solder,  the  ordinary  aluminium  paint  is  quite  suitable. 
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OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  u^kether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  heeji  readers  of  the 
Electrical  Review  vosted  as  to  their  moremcnts. 


Central     Station     Officials.  —  The    Liverpool     City 

Council  at  the  final  meeting  of  the  municipal  year,  on  October 
29th,  formally  approved  the  appointment  of  Mr.  Hjrold 
DICKIXSON,  as  city  electrical  engineer,  at  a  salary  of  £1,000  per 
annum,  increasing-  to  £l,.")0(i  by  such  increments  of  not  less  than 
j;  100  per  year  as  may  be  from  time  to  time  decided  by  the  Tramways 
and  Electricity  Committee. 

The  position  of  Mr.  Alfred  Clou(;h,  resident  electrical 
engineer,  Avas  also  considered  on  the  following  recommendation  :  — 
"  That,  in  view  of  the  appointment  of  a  chief  electrical  engineer, 
the  Tramways  and  Electricity  Committee  be  authorised  to  arrange 
for  the  retirement  of  Mr.  (lough,  at  such  date  as  may  be  mutually 
agreed,  and  that  in  the  special  circumstances  of  the  case  a  super- 
annuation allowance,  equal  to  one-half  of  his  present 
salary,  be  paid  to  hira  from  the  date  of  his  retirement, 
and  the  difference  between  the  amount  of  such  allow- 
ance, and  the  amount  of  the  superannuation  to  which 
the  resident  electrical  engineer  would  be  otherwise  entitled. 
be  paid  out  of  the  revenue  of  the  electric  supply  under- 
taking." Aid.  Fredk.  Smith,  in  moving  the  adoption  of  the 
recommendation,  pointed  out  that  Mr.  Clough  was  at  an  age 
when  it  was  desirable  that  he  should  take  things  a  little  easier, 
and  it  had  been  thought  advisable  on  the  appointment  of  a  new 
man  to  retain  Mr.  Clough's  services  for  one  or  two  years,  or 
until  the  new  man  had  got  thoroughly  into  harness.  An  amend- 
ment was  moved  by  Mr.  Hickling  to  have  the  matter  of  super- 
annuation referred  back  for  a  report  by  the  controller  giving  a 
proper  return  of  the  actual  service  of  Mr.  Clough  and  the  amount 
of  the  pension  to  which  he  was  entitled  in  the  proper  course. 
Sir  Charles  Petrie  (chairman  of  the  Committee),  in  resisting  the 
amendment,  explained  that  Sir.  Clough  entered  the  Corporation 
service  when  it  took  over  the  electrical  undertaking  some  16  years 
ago.  The  amount  ol  superannuation  to  which  he  was  entitled  was 
£.".i2,  and  in  12  months'  time  he  would  be  entitled  to  £^74.  Mr. 
Clough  had  been  of  very  valuable  service,  and  the  gentlemen  who 
wished  to  pose  as  economists  in  the  Council  ought  to  see  that  it 
was  but  justice  that  he  should  get  the  amount  proposed.  The 
amendment  was  withdrawn,  and  after  further  discussion,  the 
recommendation  was  confirmed. 

Shipley  U.D.C.  has  appointed  Mr.  J.  P.  Robson,  senior  shift 
engineer,  at  the  Colne  Corporation  electricity  works,  as  assistant 
electrical  engineer. 

On  the  occasion  of  his  wedding,  Mk.  Henry  Li.^teb,  shift 
engineer  at  the  Close  power  station  of  the  Newcastle  and  District 
Electric  Lighting  Co..  Ltd.,  was  presented  with  a  technical  work 
on  the  "Steam  Turbine,"  together  with  a  fountain  pen  and  a 
slide  rule,  by  members  of  the  staff.  Mr.  Lister  leaves  England 
for  Melbourne  to-day,  Sth  inst. 

At  a  dinner  given  to  the  employes  and  their  wives  by  Mr.  Wm. 
SiLLERv,  burgh  electrical  engineer,  Partick,  and  E.x-Bailie  Jack- 
son, convener  of  the  Electrir;ity  Committee,  in  the  Whiteinch  Burgh 
Hall,  on  Monday,  "JSth  ult.,  Mr.  Sillery  was  made  the  recipient  of  a 
gold  hunting  lever  watch,  as  a  token  of  esteem,  from  the  employes 
and  friends,  while  Mrs.  Sillery  was  presented  with  a  gold  pendant 
set  with  pearls  and  amethysts.  In  making  the  presentation,  Ex- 
Bailie  .Jackson  spoke  in  eulogistic  terms  of  the  good  qualities  and 
capabilities  of  Mr.  Sillery,  and  gave  details  of  the  progress  the  station 
had  made  since  Sir.  Sillery  took  uji  office  in  1;107.  5Ir.  Sillery 
replied,  thanking  the  employes  and  friends  on  behalf  of  Mrs.  SUlery 
and  himself.  During  the  evening  a  number  of  the  employes  of  the 
department  rendered  a  programme  of  music  and  song. 

Mb.  Stanley  Pollock,  on  leaving  the  service  of  the  Aberdeen 
Corporation  electricity  department  for  an  appointment  at 
Broughty  Ferry  electricity  works,  was  presented  with  a  purse  of 
sovereigns. 

The  salary  of  Mr.  H.  P.  Stokes,  borough  electrical  engineer  and 
tramways  manager  of  Ilkeston,  has  been  increased  at  the  rate  of 
£15  per  annum. 

Mr.  H.  .J.  Jackson,  of  the  Salford  Corporation  electricity 
department,  has  been  appointed  to  the  position  of  canvasser  to  the 
Cheltenham  Corporation  electricity  department. 

Mr.  J.  WiLLiAils,  assistant  electrical  engineer  to  the  Rotherham 
undertaking,  is  to  have  his  salary  increased  from  £175  to  £187 
per  annum,  with  a  further  advance  of  £12  10s.  at  the  expiration  of 
12  months. 

Mr.  N.  C.  Rowan  has  resigned  his  position  with  the  Cleveland 
and  Durham  Electric  Power,  Ltd..  having  been  appointed  assistant 
engineer  to  the  River  Plate  Electricity  Co.,  Ltd. 


General.— On  October   soth,    Mr.  H.  B.    Mitchell, 

who  has  resigned  his  post  as  shift  engineer  at  the  Grimesthorpe 
Works  of  Messrs.  Cammell,  Laird  .Sc  Co.,  Ltd.,  Sheffield  (having  been 
appointed  electrical  engineer  to  the  French  Society  of  Copper  Mines, 
Chile),  was  the  recipient  of  a  cabin  trunk  and  vacuum  flask  from 
the  staff  of  the  electrfcal  department.  The  presentation  was  made 
by  Mr.  H.  West,  chief  electrical  engineer.  Mr.  Mitchell  expects  to 
leave  England  during  this  month. 

Mr.  Abthce  H.  Jeass  informs  us  that  he  has  now  severed  his 
connection  with  the  Cieneral  Electric  Co.,  Ltd.  (for  the  last  five 


years  in  charge  of  the  Robertson  lamp  department),  and  he  is  now 
representing  Messrs.  Popes  Electric  Lamp  Co.,  Ltd.,  for  the  London 
district. 

An  inquest  was  held  last  week  into  the  death  of  Mr.  R.  M. 
Barley,  aged  i'.>,  a  canvasser  in  the  Islington  municipal  electricity 
department,  who  was  knocked  down  by  a  motor-bus  iu  Upper  Street 
and  died  as  the  result  of  injuries  received. 

The  India)!  and  Eastern  Enyiiiecr  states  that  by  the- retirement  of 
Mr.  E.  J.  Lopez,  after  over  4G  years'  service,  the  Indian  telegraph 
department  loses  one  of  its  most  distinguished  officials.  "  Mr. 
Lopez  is  the  inventor  of  several  systems  of  telegraphy  which  have 
proved  of  great  technical  and  commercial  value.  ' 

The  Tiniex  announces  that  the  President  of  the  Board  of  Trade 
has  appointed  Mr.  G.  T.  Milne  to  be  His  Majesty's  Trade  Com- 
missioner for  the  Commonwealth  of  Australia,  in  succession  to  Mr. 
C.  Hamilton  Wickes,  who,  as  our  readers  know,  is  now  in  Canada. 
"  Mr.  Milne  is  at  present  completing  an  inquiry  on  behalf  of  the 
Advisory  Committee  to  the  Board  of  Trade  on  Commercial  Intelli- 
gence into  the  conditions  and  prospects  of  British  trade  iu  Central 
America,  and  will  proceed  to  Australia  early  next  year." 

Mr.  p.  S.  Bbook,  electrical  engineer,  has  been  re-elected  a  member 
of  Chester  City  Council. 

Mr.  Harold  Bentham.  manager  since  1902  for  the  Btrkdale 
Electric  Supply  Co..  Ltd.,  has  accepted  a  position  under  the  Elec- 
trical Federation  of  the  Birmingham  and  Midland  Joint  Com- 
mittee. Mr.  Bentham's  successor  at  Birkdale  is  Me.  G.  L.  Kibk, 
of  the  staff  of  the  Sheerness  and  District  Electric  Power  and 
Tramways  Co. 

Councillor  James  Heald,  electrical  engineer,  Lancaster,  and 
chairman  of  the  Lancaster  Corporation  Electricity  Committee,  h'as 
been  returned  by  a  large  majority  in  the  municipal  elections. 

The  General  Purposes  Committee  of  the  L.C.C.  recommends  the 
promotion  of  Mb.  G.  W.  Hcmphreys,  M.I.C.E.,  the  present  deputy 
chief  engineer  of  the  Council,  to  be  chief  engineer  and  county 
surveyor,  at  a  salary  of  £2,000. 

Consequent  upon  the  resignation  of  Mr.  Bernard  Holland 
from  the  L.C.C.  Special  Committee  on  London  Electricity  Supply, 
it  is  recommended  that  Mr.  R.  C.  Xor.man  be  appointed  a  member. 

Me.  Feed.  S.  Sells,  for  the  pa-st  10  years  manager  of  the  M.in- 
chester  branch  of  the  General  Electric  Co.,  Ltd.,  has  just  retnrne<l 
from  a  trip  to  South  America,  where  he  has  completed  the  work 
entailed  in  connection  with  the  formation  of  the  Anglo-Argentine 
Cieneral  Electric  Co..  Ltd.,  and  has  also  improved  the  organisation  of 
the  company's  interests  in  Brazil.  In  addition  to  resuming  his 
former  work,  Mr.  Sells  has  accepted  a  seat  on  the  board  of  the 
General  Electric  Co.,  Ltd. — this  having  been  offered  to  him  some 
few  months  ago  in  recognition  of  his  long  and  useful  services  to  the 
company. 

Messrs.  P.  L.  Dwyer  and  P.  R.  Wintersox,  late  with  the 
Armorduct  Manufacturing  Co..  Ltd.,  have  commenced  business  as 
wholesale  electrical  supplies  agents,  under  the  title  of  P.  L.  Dwyer 
and  Co..  at  66.  Victoria  Street.  S.W.  Mr.  Dwyer  was  presented  with 
a  gold  watch  by  Mr.  Marchant  (secretary)  on  behalf  of  the  London 
office  staff,  on  the  occasion  of  his  relinquishing  the  post  of  London 
sales  manager  to  the  Armorduct  Co. 

Obituary. — We  regret  to  hear  of  the  death  of  Mr. 
Cecil  Burman  Callow,  of  Messrs.  Kohler  Bros.,  which  took  place 
at  North  Side,  Clapham  Common,  London,  on  31st  ult.,  at  the  age 
of  47  years. 

We  desire  to  express  our  sympathy  with  Mr.  Samuel  Lees,  of 
the  Stretford  (Manchester)  Electricity  Works,  on  the  death  of  his 
wife,  which  occurred  on  October  2i)th.  after  prolonged  suffering. 

The  death  has  taken  place  at  Rhyl  of  Mr.  Evan  Meredith 
E\ANS,  senior  partner  in  the  firm  of  E.  M.  Evans  it  Son,  electrical 
engineers,  of  Manchester  and  Oswestry.     He  was  71  years  of  age. 


NEW    COMPANIES    REGISTERED. 


J.  'W.  Mlddleton  &  Co.,  Ltd.  (125,044).— This  company  was 
registered  on  October  29th,  with  a  capital  of  £2,000  in  1,990  ordinary  shares 
of  j£I  each  and  200  management  shares  of  Is.  eactl,  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  electric  light  fittings,  metal  workersL 
electrical  and  mechanical  engineers  and  contractors,  manufacturers  of  and 
dealers  in  electric,  magnetic,  galvanic  and  other  apparatus,  Ac,  and  to  adopt 
an  agreement  with  H.  M.  Burr,  J.  E.  Barber,  W.  F.  Merry  and  C.  W.  Brown, 
trading  as  J.  V! .  Middleton  i  Co.,  at  147,  'Wardour  Street,  ^W.  The  sub- 
scribers (with  one  share  each)  are  :— W.  F.  Merrv,  38,  Florence  Road,  Wim- 
bledon,  8.W.,  art  metal  worker;  H.  W.  Burr,  22,  Ravenscourt  Gardens, 
Hammersmith,  W.,  art  metal  worker:  J.  E.  Bart>er,  5i,  Browneker  Road, 
South  Acton,  art  metal  worker:  C.  W.  Brown,  339a.  Hither  Green  Lane. 
Hither  Green,  S.E.,  traveller.  Private  company.  The  first  directors  are 
W.  F.  Merry  and  R.  M.  Aldred  (nominees  of  vendors!,  B.  S.  Miller  (chain 
and  E,  J.  Beard  (nominees  of  Miller  &  Sone).  Two  directors  are  to  be 
nominated  by  the  vendors,  H.  M.  Burr,  J.  E.  Barber,  W.  F.  Merry  and  C.  W, 
Brown,  and  two  by  Miller  &  Sons:  qualification,  £25  ordinary  or  25  manage 
ment  shares.  Remuneration  as  fixed  by  the  company.  Registered  office, 
147,  Wardour  Street,  W. 

Dublin  Southern  District  Electric  Supply  t'o.,  Ltd.  (3,000). 

Registered  in  Dublin  on  October  31st,  with  a  capital  of  £40,000  in  £1  shares, 
to  carry  on  the  business  of  electrical  engineers,  electricians,  practioal 
engineers  and  contractors,  carriers  of  passengers  and  goods,  manufacturers  of 
electric  apparatus,  &c.  The  subscribers  (with  50  shares  each)  are  :— W.  M. 
Murphy,  39,  Dame  Street,  Dublin,  civil  engineer;  W.  A.  Evans,  27,  Longfoi-d 
Terrace,  Monkstown,  insurance  and  mortgage  broker :  G.  V.  Murphy,  7,  Angle- 
sea  Street,  Dublin,  commis eicn  agent.  Private  company.  The  first  directors 
are  W.  M.  Murphy,  W.  A,  Evans  and  G.  V,  Murphy;  qualification.  60  shares  ; 
remuneration  as  fixed  by  the  comcany.  Begistered  office,  16,  College  Oreen, 
Dublin. 
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RiiHRian  Wireless  Tclopraph  Tnist,  Ltd.  (12r.,0H).— Repris- 

tored  October  2lith,  bv  A.  Benjamin  &  Coboii,  CoIIeno  Hill  Cbambers,  ColIoRO 
Hill,  E.C.  Capital,  £100  in  £1  Hharen.  ObjootR,  to  purchato,  or  otberwise 
aoquirp,  hoU,  hold,  lusuc,  diHposo  of,  deal  In  and  ^'onorally  turn  to  account  any 
sharo8,  scrip  or  other  HOOiiriticH  of,  or  Intoreiits  in,  any  company,  society,  cor- 
poration, uHgQclation  or  firm  ongaROd  in,  or  carrying  on.  in  the  Knipire  of 
UuHsia  or  any  other  forciRn  country  or  Rtate.  or  in  the  United  KinRdom,  orany 
Colony,  tttato,  Province  or  Dopendonoy  thereof,  tho  bnsimtHH  o(  tpleicraphy  and 
telephony,  whether  wirclesH  or  otherwise  :  in  particular  (but  without  restrict- 
ing  the  goneiality  of  the  foregoint,'  powernt.  to  ho  ao(|'iire,  dispose  of  and  turn  to 
account  any  hharea,  Btocbs,  i>ond8  or  othir  «ecurilios  of  a  company  incor- 
porated under  the  I«W8  of  Uustjia,  and  known  an  the  "  Soei^ti'r  Rubbc  de  Tele- 
graphlquos  ot  Telophoiios  SiiUB  Fll";  to  lay  down,  equip,  maintain  and  work 
tolegraphH  and  telophonoB,  or  other  nn-nns  of  communication,  and  to 
carry  on  in  any  part  of  the  world  the  businesB  of  wireless  or  other  telegraphy 
in  all  branches  (but  so  that  the  cnmpany  mav  not  can-y  on  wireless  or  other 
telegraph  or  telephone  busineBB  in  the  United  Kingdom  without  the  sanction 
of  the  Postmaster-General,  except  ho  far  as  it  mav  lawfully  curry  on  the  eaid 
buBineBS  witliout  Buoh  consent) ;  togenoratf.  accumulate,  supply  anddistribute 
electricity,  electrical  energy  or  other  powor  ..r  force  for  lichting,  heating, 
communicatioti.  traction,  motive  power,  industrial  and  other  purposes,  and 
whethorforpublio  or  private  use,  Ac.  The  sik'natori. nf  wit  hone  share  each)are  :— 
T.  M.  Norriw,2r.,  Ingersoll  Road.  Oxbridge  Uoad.  W.,  BL-cretary  of  aprivate  com- 
pany ;  A.  E.  Lees,  3.  Livln^'stono  Road, Palmer's  Green,  N..  director  of  companies. 
The  company  is  a  private  one  within  the  meaning  of  the  Companies'  (Con- 
BOlidation)  Act.  19UH,  and  accordingly  in]  the  number  of  menibere  (oxclu«iive  of 
employ*'s)  is  not  to  exceed  TiO;  CO  no  invitation  may  he  made  to  the  public  to 
aubscribe  for  any  shares,  (lobentures  or  debenture  stock  of  the  company:  (r) 
no  share  warrant  to  bearer  may  be  issued  unless  the  company  shall  first  have 
complied  with  the  provisions  of  Rec.  121,  sub-Hto.  2.  so  as  to  turn  itselt  into  a 
public  company  ;  and  (./)  the  board  may,  without  assigning  any  reason,  decline 
to  regiBtor  any  transfer  of  Hhares.  The  Hrst  directors  (to  number  not  less  than 
two  or  iii'irc  than  seven)  are  to  bo  appointed  by  the  signatories  to  the  memo- 
randum of  asBOoiation.  The  first  directors  iiave  power,  itrttr  aUn  {n),  to 
appoint  any  person,  whether  a  director  or  not,  to  hold  in  trust  for  the  coin- 
pany  any  property  belonging  to  tbu  company,  or  in  wliich  the  company  Is  in- 
terested ;  ('>)  to  appoint  any  person  as  the  attorney  of  the  directors,  with  such 
powers  as  they  think  fit,  including  power  to  appear  before  all  proper  autho- 
ritioa  and  make  all  necessary  declarations,  so  as  to  enable  the  company's 
operations  to  b«'  validly  carried  on  abroad;  and  ir)  borrow,  raise  or  eecuro 
any  moneys  and  create  and  isaue  perpetual  or  rcdeeniahio  dobontures  or  deben- 
ture stocit,  or  any  mortgage  or  charge  on  all  or  part  of  the  company's  under- 
taking or  property,  present  or  future,  or  its  uncalled  capital.  No  notice  of 
registered  oOlce  appears  on  the  file  to  ( ictobor  30th. 

Comiliercinl  Electric  Co.,  Ltd,  (li.'.^.000).—Thia  company  waa 
registered  on  October  2tith.  with  a  capital  of  £5,000  In  £1  shares,  to  take  over 
the  business  of  an  electrician,  mecbanical  engineer  and  manufacturer  carried 
on  by  J.  H,  Kloet,  atl8.  King  Stroel  Fust,  Manchester,  and  elsewhere,  as  the 
Commercial  Electric  Co.  The  subscribers  (with  one  share  each)  are  :— J.  H. 
Kloet,  2!1,  Tatton  Roa-1.  North  Heatou  Moor,  Stockport,  electrical  engineer  ; 
E.  Oldlleld,  U.  Stockton  Road,  Chorlton-cum-Hardy,  electrical  engineer. 
Private  company.  The  number  of  directors  is  not  to  be  loss  than  two  or  more 
than  five;  the  first  are  J.  H.  Klort,  managing  director,  and  E.  Oldfleld  ; 
Mualilloation,  £50 ;  solicitor,  J.  A.  Orrell,  is,  fit.  Ann  Street,  Manchestor, 
Registered  by  Waterlow  &  Sons.  Ltd.,  London  Wall,  E.C. 

<f«  H.  Turner  k  Co.,  Ltd.  (12.'..(I2.'>).— This  company  was  regis- 
tered on  Cctober  2Hth.  with  a  capital  of  £l,fi(W  in  £1  shares  (.500  oreference),  to 
take  over  the  bu'^iness  of  electrical  engineers  carried  on  at  2,  Hii:b  Street. 
Willosden  Junction.  N.W.,  and  at  -11,  Cheapsidc,  E.C.  as  O.  &  H.  Turner  and 
G.  H.  Turner  ti  Co.,  to£,'cth''r  with  certain  assets  and  liabilities,  and  to  carry  on 
the  same  and  the  business  of  motor-car,  motor  and  other  cycle  manufacturers, 
agents  or  dealers,  &c.  The  subscribers  (with  on«»  share  ea<h)  are  :— G.  A. 
Turner,  2,  High  Street,  Willesden  Junction,  N.W.,  electrical  engineer;  A. 
Green,  5,  Moorgate  Street  Buildings,  E.C,  chartered  accountnTit.  Private 
company.  The  number  of  dirfctors  is  not  to  be  more  than  three  ;  O.  A.  Turner 
is  first  managinj:;  director ;  qualification,  100  preference  shares:  remuneration 
of  G.  A,  Turner,  £25  per  annum,  together  with  an  additional  £3  per  week  for 
his  services  as  managing  director.  Registered  bv  A.  H.  Green,  5,  Moorgate 
Street  BuitdinKS,  E.C.  " 

Armature  Repairing  and  Supply  Co.,  Ltd.  (l2'>.o(*,0Y— This 

company  was  registered  on  October  30th,  with  a  capital  of  £5V»0  in  £\  shares, 
to  carry  on  the  business  of  electrical  engineers  and  manufacturers  of  and 
dealers  in  all  kinds  of  electrical  plant,  machinery,  instruqients,  Ac.  The  sub- 
scribers (With  10  shares  each)  arc  —J.  Forrester,  "20,  Glanmor  Crescent, 
Swansea,  electrical  engineer;  W.  Mitchell,  21,  Victoria  Terrace,  Swansea, 
electrician.  Private  company.  The  first  directors  arc  J.  Forrester  and  W. 
Mitchell.  Solicitor,  R.  F.  Gee,  Llanfair  Chambers.  St.  Mary  Street,  Swansea. 
Registered  by  Jordan*  Sons,  Ltd.,  lHi-7,  Chancery  Lane,  W.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Egham  and  Staines  Electricity  Co.,   Ltd.— Particulars  of 

£13,000  debentures,  created  September  aSth,  191'J,  Bled  pursuant  to  Sec.  93  (3| 
of  the  Companies'  (Consolidation)  Aot,  1908 ;  the  amount  of  the  present  issue 
being  £11,000.  Property  charged  :  The  company's  undert«king  and  property, 
present  and  future,  including  uncalled  capital  and  debts  due  to  the  company. 
No  trustees. 

Anarlo-Argentine  Tramways  Co.,  Ltd. — Acknowledgment  of 

indebtedness  dated  October  18th.  19!'2,  supplemental  to  trust  deed  dated 
June  15th.  1910.  to  secure  £1,500,000  5  per  cent,  debenture  stock, 
ranking.  }"tri  pa.<.^".  with  £3,000,000  similar  stock  secured  by  principal  deed, 
charged  on  the  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital  subject  to  charge  dated  January  9th,  1905,  securing 
£71,060,  reducible  to  £10.660,  charges  dated  .June  ind,  1908,  and  January  22nd, 
1909,  securing  £4. 46.'^. 674  5  per  c°nt.  debentur;?  stock  and  indenture  dated 
July  1st,  1909,  securing  £1,733.380  4i  per  cent,  debenture  stock.  Trustees : 
Law  Debenture  Corporation,  Ltd.,  41,'Threadneedle  Street,  E.C. 

Mexican  Fuel  and  Power  Co.,  Ltd.— Particulars  of  £5,000 

debentures,  created  September  ■24th,  1912;  Sled  pursuant  to  Sec.  93  13)  of  the 
Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being 
£1,060.  Property  charged  :  The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.    No  trustees. 

E.  Brook,  Ltd. — Debenture  dated  October  ISth,  1912,  to  secure 
£3,000,  charged  on  the  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital.  Holders  :  G.  V.  Layoook,  146,  Poplar  Villas, 
Halifax. 

Direct  West  India  Cable  Co.,  Ltd.  (.53,056).— Return  dated 

September  19th,  1912.  Capital  £120,000  in  £6  shares.  13,000  shares  taken  up. 
£2  10s.  per  share  called  up  on  12,000.  £30,000  paid.  Mortgages  and  charges  : 
£22,000. 

Electrical  and  Engineering  Supplies  Co.,  Ltd.  (99.423).— 

—Return  dated  August  27th,  1912.  Capital,  £1,000  in  960  preferred  ordinary 
shares  of  £1  each  and  1,000  founders'  shares  of  Is.  each.  All  shares  taken  up, 
£1,000  paid.     Mortgages  and  charges  ;  Nil, . 


JandiiH  Arc  Lump  and  Electric  Co.,  Ltd.  (I3.s'.»h).    Return 

dated  Scpicmhor  10th  (Hied  Bcptembcr26th).  1913.  Capital  £80,000  in  ilO.hare.  ; 
2,011  shares  taken  up  ;  £r,  p.r  share  oiillcd  up  on  1,196,  and  £10  per  hharc  on  2S0; 
£S,476  paid  :  £6,900  (considered  ai.  paid  on  696  ahare.s.  Mortgages  and  charges  : 
£2,639  168.  6d, 

W.  SiHSOn  &  Co.,  Ltd.  (82,29.5).— Return  dated  October  17tb, 
1912.  Capital,  £2r.,0O0  In  £1  shares  (5,000  pret.,  13,000  ord.  and  7,00()  del.). 
8,875  pret.,  11.701  ord.  and  7,000  def.  sharoa  taken  up.  £1  per  share  called  up 
on  3.:!76  pref.  and  6,251  ord.  £9,626  paid.  £12,450  considered  as  paid  on 
remainder.  Mortgages  and  charges:  £1,186 178. 7d.  bank  overdraft,  secured  by 
mortgage  on  works. 

Hidings  Arc  Lamp  Co.,  Ltd.— Particulars  of  £5,000  debnn- 
turcs,  created  October  I6th.  1912,  filed  pursuant  to  See.  93  (3.  of  the  Companies' 
(Consolidation)  Act,  1908;  the  whole  amount  being  now  issued.  Property 
charged  :  The  company's  iiroiicrty,  present  and  future,  including  uncalled 
capital.    No  trustees. 

Altrincliani    Electric   Supply,  Ltd.— Particulars  of   £35,000 

debentures,  created  by  resolutions  of  June  7th,  I89S,  and  April  18th  and 
October  3rd.  1912,  (lied  pursuant  to  Sec.  93  (3i  .if  the  Companies'  (Consolidation) 
Act.  1908,  the  amount  (.f  the  present  issue  being  £5,000.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future.    No  trustees. 


CITY    NOTES. 


la  Plata  Electric  Traiuwa.vs  Co.,  Ltd. 

The  adjourned  annual  ireneral  meetintr  of  the  shareholders  of  the 
above  comijany  wa.s  held  on  Wednesday  last  at  Winchester  House, 
Old  IJroad  Street.  E.C,  Mr.  \V.  F.  Hamilton,  K.C.,  in  the  chair. 

The  Chaikman,  in  proposinir  the  ailoption  of  the  report,  devoted 
the  majiir  portion  of  his  speech  to  an  explanation  of  the  defalca- 
tions which  were  referred  to  in  the  report.  In  the  course  of  his 
remarks,  he  said  that  when  he  left  Enfrland,  it  was  esti- 
mated that  the  amount  of  the  defalcations  by  their  accountant 
was  about  £l,00i>,  and  it  was  not  until  some  little  time  after 
he  had  landed  in  the  country  that  he  ascertained  them  to 
amount  to  a  little  over  £li>,000.  Their  accountant  came  to  them 
with  a  irood  character,  and  he  had  a  good  reputation,  but  the 
defalcations  would  not  have  been  possible  hud  their  local  auditors. 
Messrs.  Fowler.  Scropfrie  A;  Co.,  done  their  duty,  or  had  their  late 
manatrer  himself  checked  the  monthly  cash  balances.  Mr.  Dawe, 
their  manacer.  of  course,  had  implicit  confidence  in  Mr.  Allen, 
the  accountant  and  the  auditor.  Havinpr  personally  investigated 
the  accounts,  he  (the  chairman)  had  no  hesitation  in  advising  the 
hoard  that  the  local  auditors  were  legally  liable  in  damai/es  to  the 
company  for  breach  of  duty  as  auditors,  and  an  action  had  been 
commenced  for  the  purpose  of  enforcing  that  liability.  Under 
those  circumstances,  he  refrained  from  saying  anything  more 
about  Messrs.  Fowler  S:  Co.,  except  to  mention  that  they  were 
the  auditors  of  the  old  horse  tramway  company,  and  that  at  the 
time  the  board  appointed  them  local  auditors  for  this  company 
they  were  acting  in  the  same  capacity  for  many  well-known 
companies  carrying  on  business  in  the  Argentine,  and 
had  a  good  reputation  a-s  accountants.  As  they  knew, 
he  (Mr.  Hamilton)  was  entrusted  by  the  board  with 
full  powers  to  take  such  steps  as  he  thought  necessary  to 
prevent  a  recurrence  of  such  defalcations.  It  was  suggested 
that  a  local  board,  consisting  of  three  members,  should  be  appointed, 
but  he  did  not  think  that  was  the  best  course  to  pursue.  What 
was  really  needed  was  a  reliable  and  capable  manager  solely  re- 
sponsible to  the  board  for  the  working  and  management  of  the 
tramways,  skilled  and  reliable  auditors,  with  a  local  representative. 
As  to  the  latter,  they  could  not  have  a  better  representative  than 
the  gentleman  who  at  present  acted  for  them  in  that  capacity — 
Mr.  Boutell— for  besides  being  a  considerable  shareholder,  he  took  a 
great  interest  in  the  company.  Mr.  Dawe,  their  manager,  had  re- 
signed just  before  he  (the  speaker)  arrived  on  the  spot,  having  been 
appointed  traffic  manager  to  another  company,  and  the  board,  upon 
hi8(Mr.  Hamilton's)  recommendation,  appointed  Mr.  Valentine  Brown 
in  his  place,  and  hewassatisfiedthat  Jlr.Brownwasexceptionally  well 
qualified  for  the  position.  It  was  with  some  concern  that  the 
board  observed  that  the  receipts  for  this  year  showed  for  some 
months  a  falling-off,  while  at  the  same  time  the  ratio  of  expenses 
had  increased,  thus  reducing  the  profits.  The  principal  cause  of 
that  decrease  was  the  wet  weather  and  the  interference  with  traffic 
caused  by  the  paving  works  and  the  completion  of  the  electrifica- 
tion of  their  competitors'  lines.  The  weather  had,  however,  im- 
proved since  August.  Various  alterations  were  made  by  him  in 
consultation  with  the  manager,  with  the  view  of  reducing  working 
expenses  and  obtaining  increased  receipts.  Their  new  manager 
was  a  very  capable  man.  with  large  experience  of  the  working  of 
tramway  systems,  and  there  were  reasonable  grounds  for  antici- 
pating a  progressive  increase  in  their  net  profits  not  only  on  the 
Ensenada  section  but  also  in  the  city  of  La  Plata.  They  would  be 
glad  to  hear  that  their  traffic  receipts  for  October  were  £5,007,  ad 
compared  with  £4,060  for  the  same  month  last  year.  That  was 
an  increase  of  nearly  £1,000  for  the  month.  He  stated  at  the  last 
annual  meeting  that  it  would  be  necessary  to  make  an  issue  of 
debenture  stock  some  time  this  year  to  provide  for  the  extra 
expenditure  incurred  in  buying  additional  rolling  stock, 
doubling  their  car-shed  accommodation,  taking  up  and 
relaying  the  track  rendered  necessary  by  the  new  paving  works, 
and  paying  the  difference  between  the  amount  allowed  for  electri- 
fying their  old  ^nsenada  horse  tramway,  and  the  amount  expended 
on  their  long^  and  better  new  Ensenada  route.  As  they  might 
imagine,  owing  to.  the  war  in  the  Near  East  and  the  high  bank 
rate  and  their  losses  by  defalcations,  the  board  had  found  it 
impossible  to  issue  the  stock  except  at  a  considerable  loss. 
■T:he    stock    was    only    to    be    offered    to     their    shareholders, 
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go  that  they  would  save  the  cost  of  a,  public  issue.  They 
had  found  it  necessary  to  issue  the  stock  at  9n,  and  to  have 
it  nnderwritteu  at  2i  per  cent.  They  intended  to  issue  £70,000  of 
this  debenture  stock,  making-  in  addition  to  the  £30.000  already 
issued,  £100,000.  They  had  spent  £196.000  already  on  the  electri- 
fication and  equipment  of  their  line,  so  that  the  security  offered  to 
the  shareholders  was  ample.  In  conclusion,  the  chairman  said 
that  much  as  they  resrretted  their  losses  by  embezzlement,  it  was 
to  be  remembered  that  the  earning'  capacity  of  the  line  was  not  in 
any  way  diminished.  He  had  given  them  as  full  information  as 
he  possibly  could,  and  he  confidently  expected  that  at  the  next 
annua!  meeting  they  would  find  that  the  growth  in  their  receipts 
and  the  diminution  in  their  expenses  which  they  anticipated,  would 
be  realised. 

Mr.  W.  T.  Western  seconded  the  motion. 

A  somewhat  lengthy  discussion  ensued,  in  which  several  share- 
holders suggested  that  the  board  had  been  remiss  in  not  seeine  that 
they  had  a  banker's  certificate  from  the  Argentine  every  mouth. 

The  Chairman,  in  reply  to  the  criticisms,  said  that  they  got 
every  month  from  the  other  side  a  balance-sheet,  which  was  certified 
by  the  auditors  as  being  correct,  and  also  certified  by  the  manager. 
They  also  received  correct  copies  of  the  accounts.  If  the  accounts 
had  been  kept  in  the  same  way  in  the  cash  book  at  La  Plata  as 
they  were  kept  in  the  accounts  sent  to  them,  it  would  have 
been  all  right :  but  as  it  was,  they  were  deceived,  and  it  was 
impossible  for  them  to  have  known  that  these  frauds  were 
going  on.  He  quite  agreed  that  the  ideal,  and  it  was  that  at 
which  they  were  now  aiming,  was  to  have  the  London  auditors 
responsible  to  them  for  the  audit  in  the  Argentine,  so  that  if  any- 
thing went  wrong,  they  would  not  have  to  resort  to  the  local 
auditors.  The  board  now  got  a  regular  banker's  certificate  each 
mouth.  In  conclusion,  the  Chairman  said  that  personally  he  felt 
extremely  sorry  to  have  to  record  such  a  lamentable  state  of  affairs, 
iind  as  far  as  he  and  his  colleagues  on  the  board  were  blameable, 
they  took  the  blame,  but  he  still  said  that  if  the  local  auditors  had 
done  their  duty,  the  defalcations  would  never  have  occurred. 

The  report  was  then  adopted. 


Cnba  Submarine  Telegraph  Co..  Ltd. 

The  eighty-second  ordinary  general  meeting  of  the  shareholders  of 
the  above  company  was  held  on  Wednesday,  at  .58.  Old  Broad 
Street,  EC,  5Ir.  George  Keith  presiding. 

The  Chaikm.\n,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  714),  said  the  traffic  for  the  past  six 
months  had  been  more  favourable  than  last  year.  They  would  see 
by  the  report  that  they  had  had  to  sell  some  of  their  securities  to 
pay  for  a  new  cable.  The  total  receipts  for  the  six  months  were 
£23,721,  being  £2.947  better  than  last  year.  The  London  expenses 
had  not  increased,  but  those  of  the  stations  had  largely  increased. 
The  depreciation  of  stores  and  stock  amounted  to  £300.  Of  the  total 
profit  £4,000  had  been  placed  to  general  reserve.  £2,000  to  reserve 
against  loss  on  investments,  and  £2,000  to  establish  a  pension  fund  for 
their  employes.  The  general  reserve  fund  now  stood  at  £92,000. 
The  dividend  on  the  preference  shares  was  £3,000.  leaving  £12, .54:^, 
out  of  which  the  directors  recommended  the  payment  of  a  dividend 
of  6  per  cent,  on  the  ordinary  shares.  The  cables  of  the  company 
were  in  excellent  working  condition,  and  the  shareholders  would 
be  pleased  to  know  that  the  traffic  receipts  up  to  the  present  com- 
pared well  with  the  same  period  last  year.  Subject  to  the  approval 
of  the  shareholders,  the  directors  had  considered  the  advisability  of 
forming-  a  pension  fund  for  their  employes,  and  giving  them  a 
pension  for  long  service.  The  jjension  system  had  been  adopted  by 
nearly  all  telegraph  companies,  and  it  was  of  vast  importance 
to  the  company  that  they  should  have  such  a  fund.  The  principal 
feature  of  the  fund  was  that  when  an  employe  left  the  company 
at  the  age  of  6ii  he  would  receive  a  pension  if  he  had  served 
20  years  with  the  company.  No  pension  would  exceed  £200  a  year. 
The  scheme  when  it  was  in  full  working  order  would  not  cost  the 
company  more  than  from  £400  to  £.500  for  the  half-year. 

Mr.  Charles  W.  Parish  seconded  the  motion,  and  the  report 
was  adopted. 


Amazon  Teleffraph  Co.,  Ltd. — The  directors'  report 

for  the  year  ended  June  30th,  1912,  states  that  the  gross  revenue 
was  £104.444.  and  the  working  expenses  -were  £51,199.  After  pro- 
viding £1.5,000  for  debenture  interest  and  carrying  £15.000  to  the 
general  reserve  and  £12,00ii  to  the  reserve  for  the  renewal  and 
maintenance  of  cable  steamers,  the  directors  recommend  a  dividend 
of  4i  per  cent.,  free  of  income-tax.  on  the  share  capital.  leaving 
£5,(jG4  to  be  carried  forward.  The  s.s.  Ramox.  the  new  small 
steamer  specially  built  for  repairing  the  company's  cables  in  the 
shallow  side  waters  of  the  river,  was  completed  early  this  year  and 
despatched  to  the  Amazon  in  June  last,  and  arrived  safely  under 
her  own  steam.      The  annual  meeting  is  called  for  November  18th. 

R.  &  J.  Dick,  Ltd. — After  paying  the  preference  divi- 
dend, the  directors  proposed  to  carry  forward  £4,199.  The  year's 
results  showed  improvement  over  those  of  the  previous  12  months. 

Stock  Exchange  Notices. — Applications  have  been 
made  to  the  Committee  (1)  to  appoint  a  special  settling  day  in  and 
to  grant  a  quotation  to  : — Anglo- Argentine  Tramways  Co.,  Ltd. — 
Scrip  fully  and  partly.-paid  for^a  further  issue  of  £1.500,000  5  yer 
-tut  debenture  stock. 


^Vest  India  and  Panama  Telegraph  Co.,  Ltd, 

The  meeting  of  this  company  was  held  on  Wednesday  at  Winchester 
House,  E.C.,  Mr.  W.  B.  Kingsford  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  713),  said  that  the  total  revenue  for 
the  half-year  amounted  to  £46,718,  being  £60m  less  than  for  the 
corresponding  period  in  1911.  The  traffic  receipts  were  £486  leas, 
which  accounted  for  the  greater  part  of  the  net  loss  of  £600.  The 
expenditure  was  £1,780  more  than  for  the  June  half  of  1911, 
having  amounted  to  £27,109,  against  £25,329.  During  the 
half-year  under  review,  42  knots  of  cable  were  used  in  repair- 
ing and  renewing  the  two  Porto  Rico  sections,  which  had  been 
charged  to  the  reserve  fund.  Nearly  the  whole  of  the  extra  outlay 
during  the  half-year  was  incurred  by  the  repairing  ship,  the  Henry 
JJolmcx^  chiefly  in  connection  with  the  repairing  operations. 
Including  the  time  spent  on  the  Porto  Rico  repairs,  the  Henry 
Unimex  was  engajjed  in  cable  work  for  120  days  in  all,  against  75 
d,iys  in  the  corresponding  half-year.  Having  given  an  account  of 
the  various  cables  owned  by  the  company,  the  chairman  said  that, 
as  a  result  of  the  half  -  year,  the  directors  were  able  to 
add  £2,1100  to  the  reserve  fund,  and  to  recommend  the  same 
dividend  on  the  ordinary  shares  as  a  year  ago.  carrying  forward 
£2,791.  As  to  the  receipts  for  the  current  half-year,  he  might 
mention  that,  according  to  the  cable  returns  brought  down  to  the 
end  of  October,  there  had  been  a  falling  off  of  £367,  as  compared 
with  the  corresponding. four  months  of  last  year. 

Mr.  Henry  Holmes  seconded  the  motion,  which,  after  a  short 
discussion,  was  adopted. 


Eastern   Telegraph    Co..    Ltd. — The  directors  report 

that  for  the  six  months  ended  June  30th,  1912.  the  revenue 
amounted  to  £746,710,  from  which  are  deducted  £261,490  for  the 
ordinary  expenses,  and  £44,597  for  expenditure  relating  to  mainten- 
ance of  cables,  sundry  differences  in  exchange,  and  income-tax  pay- 
able abroad,  leaving  a  balance  ot  £440,623,  plas  £23,882  brought 
from  the  preceding  account,  making  a  total  available  balance  of 
£464.505.  After  providing  for  income-tax  payable  in  England, 
interest  on  mortgage  debenture  stock,  and  for  two  quarterly  divi- 
dends on  the  preference  stock,  which  in  all  absorb  £82,087,  there 
remains  a  balance  of  £3n2,418,  out  of  which  the  directors  have 
placed  £230,000  to  the  general  reserve  fund,  and  have  allocated 
£100,000  to  meet  the  two  interim  dividends  of  li  per  cent,  each 
on  the  ordinary  stock,  the  balance  of  £52.418  being  carried  forward. 
The  meeting  is  caUed  for  November  13th. 

Continental. — Bi:u;n:ii. — Le  Syndicat  de  Signaiix  pour 
Chemias  de  Fer.  of  Brussels,  reports  a  profit  of  £1,365  for  the  last 
financial  year. 

France. — A  company  has  just  been  formed  in  Paris  (48,  Erie 
Richer),  with  a  capital  of  £12.000,  and  the  title  La  Societe  de  la 
Lampe  PhUips. 

Rcs.iiA. — The  Russian  A. E.G.  Co.,  of  St.  Petersburg,  owing  to  the 
increasing  business,  is  raising  its  capital  from  8  to  12  mUliou 
roubles. 

Western  Telegraph  Co.,  Ltd.— The  dh-ectors  recom- 
mend a  final  dividend  of  3s.  per  share,  making  6  per  cent,  for  the 
year  ended  June  30th,  and  a  bonus  of  2s.  per  share. 

Buenos    Ayres    Tramways    Co.    (1904),  Ltd.— The 

directors  have  declared  a  dividend  of  Is.  3d.  per  share  (5  per  cent, 
per  annum),  less  income-tax,  for  the  three  months  ended  September 
30th. 

Eastern  Extension,  Australasia  and  China  Tele- 
graph Co.j  Ltd. — The  directors'  report  states  (says  the  Fi/iuncifr) 
that  the  gross  receipts  for  the  half-year  to  ,Tnne  30th  amounted  to 
£367,7^5,  against  £329,709  for  the  corresponding  halt-year  of  1911. 
The  working  expenses,  including  £2>^,4.52  for  maintenance  of 
cables,  absorb  £166,232,  against  £151.618  for  the  corresponding 
period  of  1911,  leaving  a  balance  of  £201.552.  From  this  is 
deducted  £3,64(:i  for  income-tax,  payable  in  England,  and  £15,048 
for  interest  on  debenture  stock,  leaving  £1n2,n55  as  the  net  profit 
for  the  half  year.  After  adding  £23,829  brought  forward  there 
is  an  available  balance  of  £206,684.  Two  quarterly  interim 
dividends  of  1}  per  cent,  each,  amounting  to  £75,000.  have  been 
paid  for  the  half-year,  leaving  £131,6s4,  from  which  £75,000  has 
been  transferred  to  the  general  reserve  fund,  and  the  balance  of 
£56,684  is  carried  forward. 

Hong  Rong  Tramway  Co.,  Ltd. — An  interim  divi- 
dend at  the  rate  of  5  per  cent,  per  annum  is  announced  for  the 
six  months  ended  June  30th. 

Western  Inion  Telegraph  Co.— The    report   states 

(says  the  Financier)  that  the  accounts  for  the  year  to  June  30th 
shows  gross  earnings  amounting  to  841,661,400,  while  expenses, 
including  taxes,  absorbed  836,063,800,  leaving  a  balance  of 
55.597,600,  making  with  81,326,400  in  respect  of  income  from  loan 
and  investments,  together  with  rentals  from  real  estate,  a  credit 
balance  of  86.924,000.  Bond  interest  has  absorbed  81.670,400,  a 
sum  of  $1,250,000  has  been  written  off  against  repairs  and  recon- 
struction of  landlines.  while  dividends  amounting  to  82,991,800,  or 
3  per  cent.,  have  been  paid,  leaving  a  surplus  of  51,011.700.  The 
gross  earnings  from  the  company's  telegraphs  and  cables  during 
the  past  year  show  an  increase  of  86,182,000,  while  the  expansion 
in  landUne  message  tolls  was  §4,357,373.  or  15'57  per  cent. 
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narba«los  Electric  Supply  Corporation,  ltd. 

tttr;  JirtetHr.i  report  that  the  results  for  the  year  ended  June,  IWli, 
are  not  considered  unsatisfactory.  The  revenue  derived  from  supply 
was  naturally  very  small  durine  the  early  part  of  the  financial 
year,  when  few  consumers  were  connccttd  to  the  mains.  The  total 
income  from  that  sourciiiurinir  the  six  months  to  the  eudof  December 
was  less  than  half  the  income  durintr  the  followinp  six  months,  to 
June  30th,  l'.)12.  Revenue  charges,  on  the  other  hand,  are  for  a 
full  normal  year's  workinjj.  The  number  of  consumers  connected 
to  the  mains  at  June  llOth,  llil2,  was  247,  as  compared  with  about 
100  at  the  close  of  thehalf-year  to  December  31st,  1!U1.  Since  the 
close  of  the  year  under  review,  the  company  has  been  siiccessful  in 
obtaining,'  a  contract  for  a  portion  of  the  public  lif^hting  of  Bridge- 
town, t^apital  expenditure  durint;  the  year,  amountinff  £3,167, 
represents  prinripally  the  supply  and  port  erection  of  a  storape  t.ank 
for  oil  fuel,  the  completion  of  the  construction  contracts  and 
expenditure  for  house  services  and  connections.  Further  expendi- 
ture has  already  been  authorised  in  connection  with  the  public 
lighting'  contract,  and  for  the  extension  of  the  mains  into  districts 
from  which  it  is  anticipated  a  reasonable  revenue  may  be  obtained. 
To  ]>rovide  additional  working  capital,  a  temporary  loan  of  £3,000 
was  arranged  in  the  early  part  of  the  financial  year.  Since  the 
close  of  the  accounts,  and  in  connection  with  the  additional  capital 
expenditure  referred  to  above,  a  loan  of  £lo.On(i,  secured  by  an 
issue  of  debentures,  has  bpen  raised,  the  previous  loan  of  £3.000 
having  lieen  repaid  out  of  the  proceeds.  In  March,  1!U2,  Mr. 
(ierald  II.  .1.  Hooghwinkel  was  elected  a  director  of  the  company. 
Mr.  Leslie  Whittera  Hawkins  has  resigninl  his  seat  on  the  board, 
and  does  not  seek  reelection. 


The  second  annual  general   meeting   was  held  on  October  3 1st, 
at  Basildon  House,  E.C,  Mr.  A.  \V.  Tait  presiding. 

The  Chatuman,  in  moving  the  adoption  of  the  above  report, 
said  that  at  the  last  general  meeting,  the  shareholders  were 
informed  that  tupply  was  only  commenced  at  the  beginning  of 
.July,  I'.Ul.  also  that  the  construction  as  originally  planned  was 
not  completed  until  the  middle  of  September,  1911.  \  ery  little 
progress  in  the  way  of  wiring  premises  was  made  during  the  period 
of  construction,  as  the  residents  would  not  enter  into  definite  con- 
tracts with  them  until  the  business  was  a  going  conceni.  Conse- 
quently, when  they  were  in  a  position  to  supply,  they  had  few 
customers.  Nevertheless,  those  few  scattered  consumers  necessitated 
the  generation  of  current  considerably  in  excess  of  what  they 
actually  required.  They  would  see  from  the  report  that 
at  the  end  of  the  first  six  months  about  100  con- 
sumers were  connected,  the  number  of  lamps  being  roughly 
about  1,100,  the  total  equivalent  of  2.->-c  I",  lamps,  including 
motors  and  fans,  being  at  that  date  about  1,700.  At  the  end  of  the 
year,  viz.,  on  June  SOth  last,  the  number  of  consumers  was  247,  the 
lamps  connected  2,8,")7,  and  the  totl,l  equivalent  of  2.5-C.P.  lamps, 
including  motors  and  fans,  Mc,  ".,201.  It  was  true  that  those 
figures  were  not  up  to  the  estimate  of  4,00(i  lamps  for  lighting 
purposes  only,  mentioned  at  their  last  meeting,  but  several  reasons 
could  be  advanced  for  that.  The  principal  reason  was  the  difficulty 
they  had  so  far  experienced  in  completing  installations  quickly. 
There  were  no  outside  wiring  contractors  in  Barbados,  and  con- 
sequently all  the  installations  had  to  be  done  by  the  company. 
That  necessitated  the  training  of  men  for  the  work,  but  as  the 
wiring  business  was  naturally  very  brisk  at  the  start,  their  staff  of 
trained  men  was  really  inadequate.  That  difiiculty  had  already 
disappeared  to  a  certain  extent,  and  they  hoped  to  encourage  local 
tradesmen  to  take  up  the  business  of  wiring  and  fitting,  in  order 
that  consumers  could  be  connected  quickly  to  the  company's  mains. 
Th#y  also  had  to  face  the  competition  of  the  gas  company,  a  very 
keen  competition  at  the  present  time.  In  fact,  they  were  led  to 
believe,  by  the  reduction  the  gas  company  had  made,  and 
the  terms  on  which  they  sometimes  supplied  fittings,  that 
the  advent  of  electric  light  was  seriously  felt  by  them. 
But  the  keener  the  efforts  of  the  gas  company  to  secure 
new  business  became,  the  more  sure  might  they  be  that  they  were 
making  progress.  The  shareholders  might  be  interested  to  know 
the  corresponding  figures  to  those  given  above  for  the  period  which 
had  elapsed  since  the  close  of  the  year  under  review.  The  only 
figures  available  were  for  the  months  of  July  and  August.  During 
those  two  months,  27  new  consumers  had  been  connected,  the 
additional  number  of  lamps  being  S45.  Another  2-H. P.  motor  and 
some  fans,  kc,  brought  the  total  additional  equivalent  of  25-c.P. 
lamps  connected  during  the  two  months  to  472.  Since  the  close 
of  the  year  they  had  succeeded  in  securing  a  contract  for  an  exten- 
sion of  the  public  lighting  of  Bridgetown.  That  was  important 
for  the  company  in  two  ways  ;  firstly,  from  the  important 
point  of  view  of  the  revenue  to  be  derived  from  the  contract, 
and  Eecondly,  because  of  the  continual  public  advertisement  which 
such  public  lighting  afforded.  They  were  convinced  that 
many  residents  would  be  persuaded  to  adopt  electric  light  when 
they  saw  it  in  the  streets.  The  contract  was  equivalent  to  an  addi- 
tion to  the  mains  of  300  25-c.P.  lamps.  They  were  hopeful  that,  in 
time,  that  contract  would  lead  to  a  still  larger  contract  for  public 
lighting.  They  were  gradually  securing  a  number  of  consumers 
for  power  purposes  also.  The  installations  of  that  nature 
were  mostly  small.  Motors  for  a  total  capacity  of  77  H.P.  were 
connected  at  June'SOth — that  compared  with  25  H.P.  at  the  close  of  • 
the  half  year.  A  further  total  of  3H  H.P.  had  been  ordered  during  the 
current  year.  The  profit  and  loss  account  showed  a  loss  on  trading 
for  the  year  of  £4ti7d.  That  was  made  up  of  a  loss  on  the 
supply  of  power,  less  profit  on  installation.  Dealing  with  the  revenue 
from  sale  of  power,  that  had  been  considerably  lower  than  should 
have  been  the  case  if  they  based  their  calculations  of  consumption 


per  lamp  on  home  experience,  The  time  of  the  year,  however, 
when  their  installationB  were  few,  wag  really  the  eeason  which 
should  have  shown  thetii  the  best  results.  Other  causes  had  also 
contributed  to  the  low  conrumption.  The  residents  in  Barbados 
were,  he  understood,  noted  fur  the  early  hour  at  which  they  retired 
but  with  the  prospect  of  better  light<;d  streets,  and,  perhaps,  electric 
tramways,  they  might  look  in  the  future  for  later  hours,  ond  a 
consequently  greater  demand  for  light.  The  expenses  during  the 
year  were  stated  in  the  report  to  have  been  for  a  full  normal  year's 
working.  That  di<l  not  mean  that  they  had  reached  the  highest 
level  to  svhich  expenses  might  mount,  but  they  might  appreciate 
the  force  of  the  statement  when  it  was  pointed  out  that  double  the 
current  could  have  been  sold  without,  possibly,  a  penny  increaso  in 
the  expenses.  Local  a<lmini.stratiou  and  general  expenses  could  not 
vary  very  much.  The  only  other  heavy  revenue  charge  was  for 
power  exiienses,  and  it  was  not  anticipated  that  that  would  increase 
materially  during  the  present  year,  as  last  year's  account  had  had 
to  bear  the  cost  of  experimenting  with  different  classes  of  oil  fuel. 
They  were  still  paying  a  high  price  for  that  fuel,  but  it  was  hoped 
that  in  time  they  might  be  able  to  get  a  better  supply  at  cheaper 
rates.  They  hoped  to  be  in  a  position  when  suVjmitting  the  accounts 
for  the  current  year  to  report  a  small  profit,  but  although  the 
directors  had  every  confidence  in  the  future  of  the  undertaking 
they  wished  the  shareholders  to  appreciate  that  progress  would 
not  be  so  rapid  as  was  originally  anticipated.  With  theacqoi.sition 
of  the  Barbados  Tramways  Co.  by  an  .American  syndicate,  and  the 
granting  of  a  concession  for  electrifying  the  system,  they  had 
hoped  to  come  to  arrangements  with  the  syndicate  for  the  supply 
of  the  power  required.  Negotiations  had  been  carried  on  for  some 
time  with  the  parties  interested,  but  they  had  not  yet  made  up 
their  mind  what  policy  they  intended  to  adopt,  and  it  was  probable 
that  they  might  have  difiicnlties  under  their  concession  unless 
they  decided  at  an  early  date  what  they  proposed  to  do.  The 
balance-idieet  showed  that  a  further  1,503  preferred  shares  had  been 
issued  during  the  year.  Those  represented  a  portion  of  the  amount 
agreed  to  be  subscribed  for  by  contractors  in  respect  of  construction 
work.  A  still  further  amount  would  be  issued  in  a 
similar  way  during  the  current  year,  when  a  final  settlement  was 
made  with  the  contractors  and  retention  moneys  paid.  The  item 
of  £3,000  loan  which  was  appearing  in  the  balance-sheet  was 
explained  at  the  last  general  meeting.  The  report  told  them  that 
that  loan  had  been  paid  off  since  .lune  30th,  and  anew  loan  of 
£10,000  secured  by  an  issue  of  debentures  had  been  raised.  The 
rate  of  interest  was  7  per  cent.,  and  they  had  the  power  under  the 
debentures  to  raise  a  further  £5,000  on  similar  terms  should  it 
become  necessary.  The  additional  moneys  were  required  for  the 
extensions  and  the  supply  of  fittings  necessary  for  the  public 
lighting,  the  laying  of  further  mains  on  the  road  to  Hastings  and 
St.  Lawrence,  a  district  which  was  rapidly  developing,  and  in  other 
directions.  The  extension  of  the  mains  for  public  lighting  would 
naturally  secure  for  them  other  consumers  in  the  difltriots  where 
the  mains  were  laid. 

Mr.  W.   F.   Leesk  seconded   the  motion,   and   the   report  was 
adopted. 


Perth  Electric  Tramways,  Ltd. 

As  extraordinary  general  meeting  of  the  above  company  was  held 
at  the  offices  of  the  London  Chamber  of  Commerce,  Oxford  Court, 
E.C.,  on  Friday  last,  under  the  chairmanship  of  Mr.  Oliver 
Wethered.  for  the  consideration  of  two  resolutions.  The  first  reso- 
lution provided  that  subject  to  the  second  resolution  being  passed, 
the  provisional  agreement  dated  May  23rd,  1912,  and  made  between 
the  company  of  the  one  part  and  the  lion.  Sir  Newton  James 
Moore  on  behalf  of  the  Government  of  Western  Australia  of  the 
other  part,  providing  for  the  sale  of  the  company's  tramways  and 
part  of  its  other  property  to  that  Government,  he  approved,  and 
that  the  directors  of  the  company  be  authorised  to  carry  the  same 
into  effect.  The  second  resolution  provided  for  the  alteration  of 
the  Articles  of  Association  so  that  on  the  completion  of  the  sale 
■and  the  winding  up  of  the  .affairs  of  the  company,  the  remaining 
assets  should  be  applied  as  follows  : — First,  in  repaying  to  the 
holders  of  the  preference  and  ordinary  shares  of  the  company  the 
capital  paid  up  on  such  shares  respectively,  and  subject  as  aforesaid, 
one  equal  tenth  part  of  the  bal.ance  of  such  assets  to  be  paid  to  the 
directors  of  the  company  as  remuneration  for  their  services  in 
negotiating  the  sale,  and  the  remaining  nine  equal  tenth  parts  of 
the  balance  to  be  distributed  among  the  holders  of  the  preference 
and  ordinary  shares  piiri  ptisxii  in  proportiou  to  the  amounts  paid  up 
on  the  preference  and  ordinary  shares  held  by  them  respectively. 

The  Chairman  explained  that  he  occupied  the  chair  at  the 
request  of  the  board,  as  Mr.  Stoneham  was  a  very  large  share- 
holder, and  preferred  to  be  present  in  his  capacity  as  a  shareholder. 
With  regard  to  the  resolutions,  he  intended  to  leave  the  matter 
entirely  to  the  shareholders,  but  he  ought  to  tell  them  that  proxies 
representing  02,233  ordinary  shares  and  82.515  preference  shares 
had  been  received  in  favour  of  the  scheme.  He  would  leave  it  for 
some  shareholder  to  propose  the  resolutions. 

Mb.  Bailey  formally  proposed  the  adoption  of  the  first  resolu- 
tion, and  Me.  Dudley  Waed  seconded  the  motion. 

Mr.  Francis  said  he  did  not  think  it  was  a  right  thing  for  the 
board  to  have  called  an  informal  meeting  of  the  preference  share- 
holders, who  had  practically  arranged  for  the  way  in  which  the 
ordinary  shareholders  were  to  give  up  their  surplus  rights.  He 
should  have  thougit  that  directors  of  respon.sibility  and  honesty 
would  in  such  a  case  have  conferred  with  the  ordinary  shareholders 
as  well.  It  seemed  to  him  that  the  whole  of  the  circular  was 
drafted  in  such  a  way  as  to  prejudice  the  position  of  the  ordinary 
shareholders,  for  the  future  of  the  company  had  been  set  out  in  the 
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blackest  light.  The  circular  said  that  if  the  ordinary  shareholders 
did  not  consent  to  pay  what  was  practically  blackmail,  the  company 
was  to  be  carried  on  in  the  future  for  the  benefit  of  the  preference 
sliareholders.  He  approved  of  the  sale  of  the  undertaking-,  but  he 
considered  the  proposed  division  of  the  assets  was  preposterous. 
They  knew  one  of  the  directors  was  largely  interested  in  the  pre- 
ference shares,  and  he  did  not  seem  to  be  content  with  the  hono- 
rarium he  would  get,  but  wanted  his  pound  of  flesh.  He  believed  if 
the  ordinary  shareholders  who  had  given  proxies  knew  the  truth, 
they  would  not  have  given  them. 

Me.  Wabd  :  The  preference  shareholders  have  found  as  much 
capital  as  the  ordinary,  and  should  have  an  equal  voice  in  the 
matter. 

Mk.  Jacobs  proposed  an  amendment  in  the  wording  of  the  first 
resolution  with  the  object  of  leaving  it  open  for  the  directors  to 
amend  the  second  resolution  later. 

The  Chairman  said  he  considered  Mr.  Francis's  remarks  as  to 
honesty  distinctly  ofi'ensive,  and  most  uncalled  for.  The  board  had 
done  their  very  utmost  to  bring  about  a  just  position.  A  week 
ago  the  ordinary  shares  stood  at  lis.,  and  they  now  stood  at  24s. 
or  25s.  Such  remarks  as  those  made  by  Sir.  Francis  were  not  in 
the  interests  of  other  ordinary  shareholders  whom  he  did  not  re- 
present. The  object  of  the  board  was  to  do  the  best  for  both  classe.s 
of  shareholders. 

Mr.  Lock  said  he  represented  about  SOO  preference  shares,  and 
attended  the  meeting  of  the  preference  shareholders  referred  to. 
The  company  had  been  running  a  considerable  time,  and  they  knew 
what  the  result  had  been.  In  18  years  the  ordinary  shareholders 
had  receivetl  2'<  per  cent.,  whilst  the  preference  shareholders  had 
received  three  times  that  amount.  At  the  1911  meeting  the 
chairman  referred  to  a  conversation  he  had  had  with  the  Premier 
of  Western  Australia,  who  told  Mr.  Stoneham  frankly  that  the 
public  in  Perth  would  not  allow  their  means  of  locomotion  to  be  in 
the  hands  of  a  private  company,  and  that  view  had  been  borne  out 
by  the  fact  that  the  Perth  City  Council  had  adopted  an  obstructive 
attitude  towards  the  company.  Quite  recently  the  Government 
with  great  ditBculty  got  a  Bill  pas.sed  for  the  purchase  of  the  under- 
taking, and  in  his  judgment  the  board  of  the  company  had  shown 
great  skill  in  negotiating  the  provisional  contract  by  which  they 
got  £47.'),000  for  the  property.  After  paying  off  the  debenture 
stock,  that  would  permit  of  the  payment  of  27s,  or  28s.  to  each  class 
of  shareholders.  At  the  1911  meeting  the  Chairman  told  the  share- 
holders that  the  preference  shareholders  would  not  come  into  the 
scheme  unless  they  had  a  substantial  inducement  to  do  so,  and  he 
also  said  that  considering  the  small  value  attaching  to  the  ordinary 
shares,  it  would  be  a  fair  thing  if  the  interests  of  the  preference 
shareholders  were  capitalised  on  a  4  per  cent,  basis,  or  in  other 
words,  that  the  preference  shareholders  might  reasonably  expect 
30s,  per  share  as  an  inducement  to  consenting  to  give  up  a 
valuable  investment.  Mr.  Francis  was  present  at  that  meeting, 
and  spoke,  but  he  offered  no  objection  to  the  suggested  appropria- 
tion. At  the  informal  meeting  of  the  preference  shareholders,  it 
was  made  abundantly  clear  that  they  had  no  desire  to  sell,  but 
rather  than  stand  up  aij'ainst  a  good  sale  they  agreed  to  come  in  on 
terms.  If  the  preference  shareholders  declined  to  come  in.  there 
could  be  no  sale,  but  the  brunt  of  further  obstruction  and  hostility 
on  the  part  of  the  Perth  local  authority  would  fall  on  the  ordinary 
shareholders.  If  the  ordinary  shareholders  wanted  him  to  come  in 
as  a  preference  shareholder,  his  figure  was  that  mentioned  in  the 
resolution. 

Me.  AjvDREWS  pointed  out  that  the  ordinary  shareholders  might 
have  received  more  dividends  in  the  past  had  further  capital  been 
raised,  instead  of  undivided  profits  having  been  applied  to 
extensions.  He  would  be  quite  willing  to  give  the  preference 
shareholders  a  bonus  of  Is.  or  23.  a  share. 

Mr.  Ward  :  At  the  preference  shareholders'  meeting  you  agreed 
to  equal  division. 

Mr.  Andrews  said  that  since  then  he  had  had  time  to  reflect. 
He  thought  the  policy  of  the  preference  shareholders  was  a  selfish 
one.  The  sale  could  not  take  effect  yet,  and  he  asked  if  the  board 
contemplated  paying  a  larger  dividend  this  year.  He  suggested  a 
dividend  of  10  percent. 

The  Chaieiiax  said  they  could  hardly  expect  him  to  discuss  what 
dividends  would  be  paid. 

Me.  Jacobs  spoke  in  support  of  his  amendment,  and  complained 
that  the  board  had  broken  their  trust  in  calling  the  meeting  of 
preference  shareholders.  He  did  not  say  the  board  had  not  acted 
perfectly  honestly,  but  they  had  been  misguided.  He  considered 
that  2s.  (id.  was  sufficient  bonus  for  the  preference  shareholders  and 
appealed  to  fair-minded  men  to  accept  that  compromise.  He  also 
pointed  out  that  the  preference  shareholders  could  not  veto  the  sale 
if  a  sufficient  number  voted  for  it. 

Mr.  Francis  seconded  the  amendment. 

Me.  Baii.ev  said  he  understood  that  the  preference  shareholders 
had  certain  rights  and  were  determined  to  exercise  them,  and  he 
proposed  the  resolution  because  he  thought  they  had  no  power  to 
help  themselves.  Having  heard  the  discussion,  he  did  sincerely  ask 
the  preference  shareholders  to  have  some  regard  for  the  ordinary 
shareholders.  He  had  stuck  to  the  ship  from  the  start  and  had  got 
very  small  dividends. 

Me.  Lock  :  We  are  helping  you  to  get  a  very  substantial  sum  for 
shares  worth  14s. 

Mr.  Booth,  as  both  an  ordinary  and  preference  shareholder, 
supported  the  sale,  as  he  did  not  think  Australia  offered  a  good 
field  for  them  in  the  present  state  of  public  feeling.  As  a  prefer- 
ence shareholder,  however,  he  felt  he  was  squeezing  the  ordinary 
shareholders,  and  he  did  not  think  the  preference  shareholders  were 
standing  on  a  moral  basis. 

Me.  King  asked  if  the  Western  Australian  Government  were  not 
told  that  the  preference  shareholders  would  require  about  303.,  and 


was  it  not  on  that  ground  that  the  company  obtained  the  magnifi- 
cent sum  of  £475,000  .' 

Mr.  Stoneham  (chairman  of  the  company)  paid  the  negotiations 
were  very  difficult  and  lasted  for  weeks.  When  they  commenced, 
the  preference  shareholders  were  in  a  good  position  and  the 
ordinary  shareholders  were  in  a  bad  one.  Before  the  meeting  in 
1911  he  saw  several  of  the  largest  preference  shareholders  about 
the  matter,  and  they  said  they  would  not  sell  except  on  a  4  per 
cent,  basis,  which  meant  30s.  a  share,  and  he  told  the  shareholders 
of  this  at  the  meeting.  The  offer  from  the  Western  Australian 
Government  was  a  very  great  deal  less  than  £475,000, 
and  he  said  it  was  impossible  to  accept  such  a 
price,  for  he  knew  the  views  of  the  preference  share- 
holders. It  was  only  by  pressing  that  that  he  obtained  the 
£475,000  on  the  distinct  understanding  that  the  preference  share- 
holders would  get  30s.  a  share.  He  approached  the  preference 
shareholders,  and  tried  to  get  them  to  take  a  more  moderate  view, 
and  ultimately  they  agreed  to  take  the  equal  share.  At  that  time  it 
looked  as  if  each  class  of  shareholders  would  get  about  25s.  a  share, 
but  now  it  looked  as  if  it  would  be  considerably  more.  They  con- 
sulted counsel  as  to  procedure,  and  the  resolutions  were  drafted  on 
the  advice  of  counsel.  The  circular  was  an  absolutely  correct 
statement  of  the  facts.  They  had  everyone  antagonistic  to  them. 
The  conductors,  drivers,  the  local  Council  and  the  Government 
were  all  against  them.  He  never  minded  a  fight  when  there  was 
a  chance  of  success,  but  to  fight  against  tremendous  odds  like 
that  was  absurd.  He  held  over  10,000  ordinary  shares,  and 
speaking  as  an  ordinary  shareholder,  he  would  say  it  was  absolute 
madness  to  refuse  the  offer. 

Me,  B.iiLEY  said  that  after  hearing  Mr.  Stoneham'siremarks,  he 
was  perfectly  satisfied. 

The  amendment  was  rejected  by  13  votes  to  7,  and  the  resolution 
was  carried  by  14  votes  to  4, 

Me.  King,  in  proposing  the  adoption  of  the  second  resolution, 
said  that  there  had  been  a  good  deal  of  ethereal  sentiment  talked. 
but  they  had  to  look  at  the  question  from  a  business  point  of  view. 
He  doubted  whether  the  receipts  of  the  tramways  would  continue 
to  increase.  They  knew  the  effect  of  motor-'bus  competition  on 
the  London  tramways,  and  the  threat  had  been  made  that  the 
Perth  Council  would  run  motor-'bnses  to  depreciate  the  value  of 
the  tramway  undertaking. 

Mr.  Beddow  seconded  the  motion. 

Me.  Jacobs  again  criticised  the  action  of  the  board  in  consulting 
the  preference  shareholders,  and  said  Mr.  Stoneham  had  gone  a 
long  way  out  of  his  way  in  referring  to  the  position  of  the  pre- 
ference shareholders  in  his  negotiations  with  the  Agent-General. 

Mr.  Stonehaii  :  The  man  who  conducts  a  sale  has  the  right  to 
use  the  best  means  he  can  to  get  the  best  offer  he  can.  Otherwise 
I  should  have  got  £50,000  less.  Instead  of  criticising  me  you 
ought  to  be  jolly  thankful. 

.  A  further  amendment  to  teduce  the  price  which  the  preference 
shareholders  would  get  under  the  scheme  was  defeated,  and  the 
resolution  was  carried. 

A  meeting  of  the  ordinary  shareholders  was  then  held,  and  a 
similar  resolution  was  proposed. 

Mk.  Francis  moved  an  amendment  to  the  effect  that  the 
preference  shareholders  be  paid  25s.,  and  that  the  balance  of  the 
assets  should  go  to  the  ordinary  shareholders. 

This  was  defeated  by  17  votes  to  4,  and  a  poll  was  demanded. 
The  poll  was  taken  immediately,  and  the  amendment  was  rejected 
by  a  considerable  majority,  and  the  resolution  was  carried. 

A  meeting  of  the  preference  shareholders  was  subsequently  held, 
and  the  resolution  passed. 


Norwich  Electric  Tramways  Co. 

The  report  of  the  directors  for  the  year  ended  June  30th,  1912, 
contains  the  following  comparative  figures  for  the  years  1911  and 
1912:— 

1911.  1912. 

Total  receipts     . ,        , ,    i;35,644  £36,713  Inc.  £1,C69 

Total  expenditure         , .       27,169  26,730  Dec.       429 

Net  profit je8,485  ±-9,983  Inc.  i-1,498 

The  above  amounts  for  expenditure  include  debenture  interest, 
donations,  and  London  expenses.  To  the  sum  of  £9,983  is  added 
£1,013  brought  forward,  making  a  total  of  £10,996  to  be  dealt 
with.  The  directors  recommend  that  this  amount  should  be  appro- 
priated as  fellows  : — £2,500  to  reserve  fund  account ;  £7,920  to  the 
payment  of  3  per  cent,  dividend  on  the  shares  for  the  year  ended 
June  30th,  1912  :   .£576  to  be  carried  forward. 


Car-miles  run 
Passengers  carried 
Earnings  per  cm. 
Expenses  per  cm. 
Earnings  per  passenger 

Mr.  George  M.  Chamberlin,  the  representative  of  the  City  of 
Norwich,  retired,  and  the  directors  proposed  to  reappoint  him, 
subject  to  the  approval  of  the  Corporation  of  Norwich. 


1911. 
1,039,385 

8,490,019 
S-23 
6-65 
0-99 


1912. 

1,0E0,463 

8,817,963 


The  sixteenth  annual  general  meeting  was  held  on  October  31st, 
at  8,  Crosby  Square,  E.G.,  Baron  E.  B.  d'Erlanger  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  above  report, 
said  he  was  pleased  to  say  that  the  accounts  showed  some  improve- 
ment over  those  for  the  preceding  year.  There  was  an  increase  in 
the  gross  receipts  of  £1,069,  and  a  decrease  in  the  expenditure  of 
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£429,  KivitiR  a  net  increase  of  profit  of  £1,498.  lie  was  pleased  to 
say  that  the  compa"y'9  relations  with  the  Norwich  Corporation 
continued  lo  be  of  the  most  cordial  chi>racter,  Tl>e  receipts  for  the 
portion  of  the  year  that  had  elapsed  since  the  closin^r  of  the 
accounts  had  been  eimsiderably  interfered  with  by  the  disastrous 
floods  that  occurred  in  Norwich  in  the  summer.  Notwithstandiiic 
that  they  lost  a  jrood  deal  of  trallic  durinir  the  Hood  jieriod,  progress 
had  been  made  since,  and  the  receipts  for  the  year  up  to  date  only 
showed  a  fallint;  off  of  £850  ;  therefore,  unless  some  unforeseen 
circumstances  should  occur,  they  hoped  that  the  deficiency  might 
be  made  up  before  the  end  of  the  financial  year. 

Mb.   E.  a.  Hopkins   seconded  the  motion,  and  the  report  was 
adopted. 


^'ew  General  Traction  Co..  Ltd. 

Baron  Emu.k  B.  d'Ehlanger  presided  on  Thursday  last  week 
over  the  Uith  annual  meetinfr,  held  at  the  offices,  H,  Crosley  Square, 
E.C. 

The  ChaiKiMAN,  in  niovinp  the  adoption  of  the  report  (see 
Electrical  Review,  pasre  tli9),  said  that  the  accounts  represented 
the  results  of  in  months'  workinjf,  but  as  the  situation  had  been 
completely  altered  by  the  sale  of  the  Coventry  tramways  to  the 
Corporation  under  the  arbitration  award,  it  would  be  no  use  talking 
of  the  past.  As  to  the  future,  after  the  reconstruction,  the  capital 
of  the  company  was  now  £2(i2,U00,  represented  by  2i;2,OU0  shares  of 
.CI  each,  all  of  the  same  category  and  enjoying  the  same  rights. 
They  had  already  received  the  purchase  price  under  the  award,  and 
as  soon  as  the  formalities  were  completed,  what  was  left  of  it,  after 
paying  the  debenture  debt  and  other  debts  of  the  Coventry  Co.. 
would  be  paid  over  to  the  shareholders  of  that  company — in  other 
words,  to  the  New  General  Traction  Co.  When  they  had  got 
that  money  in  hand,  it  was  their  intention  to  pay  otF  the 
balance  of  the  .tSO.OOU  4  per  cent,  prior  lien  bonds— £  (is, uoo 
—and  the  whole  of  the  Heating  debt,  and  a  substantial  part 
of  the  5  per  cent,  mortgage  debentures.  Ho  thought  the  minimum 
amount  of  debentures  they  would  be  able  to  pay  off  would  be 
£60,000,  so  that  the  total  capital  of  the  company  afterwards  would 
be  £262,000,  with  a  debt  of  some  £140,000  in  5  per  cent,  mortgage 
bonds.  When  they  were  at  liberty  to  do  so,  tenders  would  be 
invited  for  those  bonds,  and  the  lowest  would  be  accepted.  In  look- 
ing to  the  future  they  had  to  count  upon  their  I'hiladelphian 
enterprise,  which  yielded  them  a  fixed  sum  per  annum,  viz., 
£14,00o.  They  would  also  have  the  dividends  on  their  holding  in 
the  Norwich  Tramways,  which  this  year  had  yielded  them  £o,700, 
and  they  were  in  hopes  that  the  yield  would  not  be  less  in  the 
future.  They  might  also  count  upon  certain  dividends  from  their 
holding  in  the  Douglas  tramways,  which  would  bring  them  in 
about  £700,  so  that  approximately  they  would  have  a  total  revenue 
of  £20,500.  From  that  would  have  to  be  deducted  the  expenses  of 
the  company,  which  were  estimated  at  about  £2,0o0,  and  .".  per  cent. 
on  the  mortgage  debentures,  if  there  were  about  £140,000  of  them 
in  circulation,  would  require  £7.(io0.  so  that  the  total  deduction 
from  the  profits  would  be  about  £9,000,  leaving  about  £11,500  for 
distribution.  A  dividend  of  4  per  cent,  would  absorb  £10,480,  and 
leave  a  small  balance  to  be  carried  over. 

Mr.  E.  a.  Hoi'KiNs  seconded  the  motion. 

The  Chatrji.vn,  in  reply  to  a  shareholder  who  asked  for  an 
explanation  of  an  item  of  t!1.448  appearing  in  the  balance-sheet  as 
the  cost  of  shares  in  the  Light  Railways  Syndicate,  Ltd.,  said  that 
the  company  had  a  small  interest  in  some  light  railways  in  Essex, 
which  they  sold  for  a  certain  amount  in  cash,  and  they  also  received 
a  certain  number  of  shares.  Personally,  he  did  not  think  there  was 
much  prospect  of  the  shares  ever  being  of  any  value. 

The  report  was  then  adopted. 


middle  of  November.  During  the  succeeding  four  weeks,  carbide 
alone  was  produced,  the  output  of  cyanamide  only  being  able  to 
be  resumed  in  December.  The  low  water  level  of  the  Alz  caused 
through  the  drought  in  1911  also  rendered  it  impossible  to  work 
at  full  power,  and,  in  the  circumstances,  the  period  of  produc- 
tion in  the  financial  year  only  comprised  4  J  months.  The  sale  of 
cyanamide  in  agricultural  circles  increased,  and  the  extraction  of 
sulphate  of  ammonia  had  been  commenced.  After  providing  for 
depreciation,  losses  by  tire,  and  extinguishing  the  deficit  brought 
forward,  the  accounts  exhibit  net  profits  of  £12:f  on  a  share  capital 
of  £330,(1(10,  which  sum  has  been  placed  to  a  reserve  fund. 

The  report  for  1911-12  of  the  Jl,;-Uiwr  Kl'-rtrizdiilx  ]\'erh;  which 
control  the  supply  of  light  and  power  in  Berlin,  states  that  the 
number  of  consumers  increased  by  3,744  to  30,909,  and  the  value  of 
the  connections  advanced  by  9'8  per  cent,  to  22(i,940  Kw.,  of  which 
S6,252  KW.  devolved  upon  lighting,  119,279  K\v.  on  power  supply, 
and  21,409  KW.  on  high  pressure  current  for  industrial  purposes. 
Including  the  consumption  of  the  company's  own  works,  the 
output  amounted  to  223,370,000  KW.-hours,  as  contrasted  with 
198.030.000  KW.-hours  in  the  previous  year.  Lighting  absorbed 
54,200.000  KW.-hours,  power  supply  75,C.')O,00O,  railw.iys  09,850,000, 
and  high-pressure  supply  23,(;i(.i,0oii  KW. -hours,  as  against  9,K2ii,000 
KW.-hours  in  1910-11.  The  maximum  demand  at  any  one  time 
reached  94,570  KW.,  as  compared  with  87,(185  KW.  in  the  preceding 
year.  As  a  consequence  of  the  augmentation  in  the  output  for 
railway  working  and  of  high-pressure  current,  which  at  the  same 
time  caused  a  reduction  in  the  cost  of  production,  the 
average  price  realised  in  Berlin,  after  deducting  local  taxes,  declined 
from  l.".:i6  pfennigs  |X'r  KW.-hour  in  1910-11,  to  1475  pfennigs 
last  year.  If  the  gross  profits  did  not  increase  in  the  same  degree 
as  the  number  of  connections  and  the  supply  of  energy,  the  report 
states  that  this  is  due,  apart  from  the  advance  in  the  cost  of 
materials,  to  the  progressive  participation  of  the  industries  of 
Berlin  and  suburbs  in  the  purchase  of  current.  The  accounts  show 
the  following  figures  for  the  past  two  years  : — 

luu-ia.  luio-ll. 

Ordinary  8b  nre  capital £9,205,000  i:2,2O5,00O 

Preference  (4*  percent.)  shRres  1.000,000  1.000,000 

Loan  debt      '. 2,Kn,Mll  2,tfJ3,S0O 

Oross  profits 'J1U,000  k77,000 

B.newalafund          2H,600  2(i,900 

DepreciaUon 2:!S,000  223,000 

Municipal  share  in  prolUs         187,000  174,000 

NetproHts 617.000  B2»,000 

Dividend  on  ordinary  shares 2(34,000  964,000 

„              „                „       percent.  12  19 

The  report  mentions  that  the  turbine  of  20,000  K\v.  for  the 
Oberspree  station  is  nearly  ready,  and  a  second  for  the  Rummelsburg 
station  is  in  course  of  construction.  Including  balances  at  banks 
the  accounts  indicate  debtors  for  £242,000  as  compared  with 
£244,(100  in  the  previous  year,  whilst  creditors  have  increased 
from  £33.';,000  in  1910-11  to  £ 756,000  in  the  past  year.  On  the 
other  hand,  securities  and  other  investments  represent  £1,512,000, 
as  compared  with  £1,278,000  in  1910-11. 


Buenos  Arres  City  and  Suburban  Traniway.s  Co., 

Ltd. — Mr.  George  Kitching.  the  chairman,  presided  on  Wednesday 
over  an  e.xtraoriiinary  general  meeting  of  the  shareholders  of  this 
company,  held  at  2,  Broad  Street  Place,  E.G.,  when  the  following 
resolution,  which  was  passed  at  the  ordinary  meeting  held  on 
October  18th,  was  confirmed  as  a  special  resolution  :  "That  Article  4 
of  the  company's  articles  of  association  be  altered  by  deleting 
therein  the  figure  '77,(ioi  '  and  substituting  therefor  the  figure  '1,' 
and  also  by  deleting  therein  the  figure  192,000'  and  substituting 
therefor  the  figure  '  11.5,000.'  " 


German  Electrical  Companies. 

The  accounts  of  the  Dnitfc/u-  Elel<tri:itiitx  Werhe  Garhe,  Luhmeijer 
and  Co.,  of  Aid--la-CliapeUe.  show  that  the  sum  of  £11.000  has  been 
allocated  to  the  depreciation  fund  in  1911-12,  as  compared  with 
£8,500  in  the  preceding  year.  Including  the  balance  forward,  the 
net  profits  amount  to  £40,000,  as  against  £38,000  in  1910-11,  and 
a  dividend  of  5  per  cent,  has  been  declared  on  the  share  capital  of 
£150,000,  being  the  same  rate  as  in  the  previous  12  months.  The 
special  reserve  fund  receives  £5,000  and  the  dividend  equalisation 
fund  £15,000,  as  in  1910-U,  leaving  a  balance  of  £12,000  to  be 
carried  forward. 

The  A  G.  fiir  Sticltstofduni/er,  of  Knapsacli.  reports  profits  on 
manufacturing  of  £25,000  in  the  financial  year  comprising  the  six 
mouths  ended  with  June,  1912,  as  compared  with  £21,000  in  the 
12  months  ended  with  1911.  After  placing  .•(;9,s00  to  depreciation 
and  making  other  allocations,  the  net  profits  are  returned  at 
£11,900,  which  sum  permits  of  the  payment  of  a  dividend  for  the 
six  months  at  the  rate  of  0  per  cent,  per  annum  on  the  share  capital 
of  £150,000.  In  1911  the  share  capital  was  reduced  from  £180,000 
to  £120,000,  in  order  to  extinguish  the  deficiency  incurred  in  1910 
and  to  provide  for  depreciation,  and  it  was  then  raised  to  £150,000 
for  the  extension  of  the  power  plant,  whilst  the  net  profits  of  £87 
in  1911  were  carried  forward.  The  directors'  report  states  that  the 
production  of  sulphate  of  ammonia  in  the  first  six  months  of  the 
present  year  yielded  suitable  profits,  but  the  prices  for  cyanamide 
were  unsatisfactory,  although  the  conditions  for  carbide  slightly 
improved. 

The  results  of  the  Baiiirlsehe  Sticlistoff  Werlie,  of  Mniiich,  in  the 
year  1911-12,  which  ended  on  May  31st,  1912,  were  unfavourably 
influenced  by  an  explosion  which  occurred  in  the  cyanamide 
works   in  June,   and   operations  had   to   be   suspended    until   the 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
Markets  are  swayed  so  much  from  day  to  day  by  the  number  of 
cross-currents,  that  it  is  impossible  to  say  there  is  any  definite 
tendency.  On  Tuesday  it  is  Austria  which  provides  the  nigger  in 
the  hedge  ;  on  Friday  morning  the  whole  set  of  conditions  may 
have  been  kaleidoscopcd,  and  the  considerations  of  the  earlier  part 
of  the  week  lost  in  oblivion.  Members  of  the  Stock  Exchange  just 
grope  their  way  in  the  twilight,  with  little  to  guide  them  in 
answering  the  innumerable  inquiries  from  clients  as  to  what  ought 
to  be  done  in  markets  such  as  these. 

The  only  advice  which  experience  knows  to  be  correct  is  that 
good  stocks  should  be  held  until  more  settled  times.  Even  this, 
however,  does  not  necessarily  apply  to  such  securities  as  Consols, 
which  are  overburdened  by  an  ever-increasing  volume  of  new 
competing  issues.  In  the  electrical  markets,  however,  quotations, 
as  a  rule,  are  well  held,  and  excitement  is  confined  to  an  extremely 
limited  circle. 

One  of  these  circles. is  that  for  Underground  Railway  stocks  ;  the 
temptation  to  descend  to  an  extremely  obvious  pun  must  be  man- 
fully resisted.  Metropolitans  have  fluctuated  violently.  From  52  J 
the  price  jumped  to  55i,  and  after  receding  a  little,  it  finishes  with 
a  rise  of  2  J   on  the  week.     Districts  are  quieter,  and  of  late  the 
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speculation  in  them  has  died  down  considerably,  but  Underground 
Electric  Railways  spurted,  the  Ordinary  shares  rising  to  4,  while  the 
Is.  shares  advanced  to  ISa.  The  reason  for  the  Metropolitan's 
acquisition  of  the  Great  Northern  and  City  Company  remains  a 
cause  of  much  perplexity  and  curiosity.  Nothing  ha;^  transpired  to 
account  for  this  deal  at  present.  Rumours  of  the  Midland  taking 
decisive  action  brought  about  a  jump  of  2  points  in  City  and  South 
London  Ordinary,  but  the  improvement  did  not  last.  Great  Northern 
and  City  Preferred  remainat  2^.  East  Londons  eased  off  to  84  before 
rallving  to  9g.  Central  London  Ordinary  and  Deferred  are  both  a 
Uttle  better. 

No  improvement  has  occurred  in  British  Electric  Traction  issues 
— in  fact,  the  7  per  cent.  Preference  stock  is  down  another  point. 
London  United  Tramways  Debenture  after  being  better,  eased  off 
again  ;  the  Preference  kept  steady  at  ."iji  middle,  and  expectation  is 
keen  as  to  the  announcement  which  is  looked  for  with  reference  to 
some  kind  of  working  agreement  between  this  Company,  the  Metro- 
jK)litan  Electric  Tramways,  and  the  London  County  Council. 

Liquidation  in  other  parts  of  the  House  brought  a  few  sellers 
into  the  English  Electricity  Supply  market,  with  the  result  that 
three  or  four  falls  have  occurrfd.  The  principal  is  a  drop  of  Ihj.  in 
City  of  London  Preference  ;  the  Ordinary  retain  their  comparative 
steadiness  at  17.  Counties,  however,  are  i  easier  at  Hi.  Chelseas 
again  shed  J,  and  Metropolitans  are  an  equal  fraction  lower  at  .S;. 
In  consequence  of  this,  the  yield  on  the  last-named  company's 
Ordinary  shares  is  now  the  level  5  per  cent.  The  dulness  of  the 
market  during  the  past  two  or  three  weeks  affords  some  evidence 
that  the  recent  attempt  to  make  capital  out  of  a  possible  amalgama- 
tion or  working  agreement  between  the  various  companies,  local 
authorities  and  others  was  at  least  ill-timed  :  for.  as  we  ventured 
to  observe  last  month,  the  information  is  at  all  events  premature. 
Those  who  bought  shares  on  the  anticipation  of  early  and  sub- 
stantial advances  in  prices  must  be  somewhat  disappointed. 

The  Colonial  and  Foreign  group  of  supply  and  power  under- 
takings has  not  attracted  much  attention.  Good  stock  is  scarce, 
as  may  be  exemplified  by  reference  to  an  order  given  the  other  day 
to  a  broker  for  the  purchase  of  River  Plate  Debenture  stock,  an 
order  which  the  broker  had  to  return  because  he  was  unable  to  find 
any  on  offer.  River  Plate  P.-eference.  by  the  way.  is  ex  dividend, 
and  the  price  is  3  points  lower  in  consequence.  Xorthern  Light 
and  Power  bonds  are  also  quoted  i'.c  dividend,  the  distribution  taking 
the  shape  of  deferred  interest  warrants,  as  before.  The  Mexican 
issues  are  quietly  steady,  with  two  or  three  rises  to  their  credit. 
Monterey  Fives  recovered  \.  Mexican  Light  and  Power  Common 
gained  ],  and  the  three  bond  issues  of  the  Mexican  Light  and 
Mexico  Tramways  Companies  are  all  harder.  On  the  other  hand, 
Mexico  Tramways  Common  shares  fell  2,  the  market  being  in- 
fluenced by  depression  in  Brazilian  Traction  shares,  which  have 
given  way  by  reason  of  selling  from  Paris  and  Brussels.  British 
Columbia  descriptions  moved  up  on  Monday  last,  the  5  per  cent. 
Preference  stock  putting  on  IJ,  and  the  Deferred  stock  rising  2. 
Rio  Trams,  Montreals,  and  Shawinigans  are  comparatively  steady, 
though  the  last-named  seems  to  come  on  offer  as  soon  as  buyers 
make  their  appearance.  A  good  rise  has  been  secured  by  Toronto 
Power  4i  per  cent.  Debenture  stock,  which  at  lOOJ  is  3  up,  and  the 
honour  is  shared  by  Canadian  General  Electric  Common  with  a 
similar  gain  at  120. 

National  Telephone  Deferred  is  still  on  the  sliding  scale,  the 
price  falling  back  to  1.53,  which  is  some  10  points  below  the  highest 
touched  recently.  Probably  some  of  the  stock  which  has  come  to 
market  during  the  last  fortnight  is  for  account  of  weak  holders 
forced  to  realise,  because  people  who  profess  to  have  an  intimate 
acquaintance  with  what  is  going  on,  maintain  that  the  stock  is 
well  undervalued  at  HiO.  StUI,  it  is  not  the  thing  which  the 
cautious  buyer  would  touch  unless  he  knew  something  of  what  was 
taking  place  behind  the  scenes.  Marconi's,  after  being  5^  bid. 
eased  off  to  hi.  The  evidence  which  is  being  taken  before  the 
Select  Committee  of  the  House  of  Commons  is  declared  in  the 
market  to  be  favourable  to  the  price  of  the  s-hares,  but  the  reasoning 
which  leads  to  this  conclusion  may  be  more  clear  to  our  readers 
than  it  is  to  us.  The  market  position  in  Marconi's,  as  in  other 
speculative  shares,  is  a  good  deal  clearer  than  was  the  case  a  week 
or  two  back  :  and  part,  at  any  rate,  of  the  improvement  in  the 
price  of  the  shares  is  simply  the  result  of  bear  purchases. 

Success  attendfd  the  issue  of  the  £60,000  6  per  cent.  Debentures 
offered  by  the  Indian  Electric  Supply  and  Traction  Company,  and 
the  price  in  the  market  is  1  to  2  premium.  Manufacturing  shares 
as  a  whol-  are  steady.  Brush  Second  Debenture  has  been  marked 
down  3i  points.  Edison  i:  Swan  hardened  to  Ss.  9d..  but  reverted 
to  7s.  ijd.  middle.  Rubber  shares  remain  dull  on  the  sagging  of  the 
price  of  the  raw  stuff,  and  at  this  week's  sales  in  Mincing  Lane 
about  a  penny  per  pound  less  was  obtained  than  was  the  case  a 
fortnight  ago. 


MARKET    QUOTATIONS. 

It  should  be  remembered,  in  making  n?e  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


GrassiDo:tou   Electric    Supply   Co. — At   the  annual 

meeting  held  at  Grassing  ton  last  week,  Mr.  C.  E.  Lowcock,  chair- 
man, presiding,  the  accounts  for  the  year  ended  August  3l3t, 
showed  that  the  revenue  from  light  supplied  was  £154,  It  was 
reported  that  a  considerable  extension  of  plant  had  been  made  during 
the  year,  and  arrangements  had  been  made  with  the  Linton  Mills 
Estates  Co.  on  favourable  terms  for  the  acquisition  of  additional 
power,  not  only  for  present  needs,  but  for  extensions, 

Edmandson's   Electricity    Corporation.    Ltd. — The 

petition  for  the  confirmation  of  the  reduction  of  the  capital  from 
£800,000  to  £610,000,  is  to  be  heard  by  Mr.  Justi  ;c  Neville  on  Tuesday 
next,  November  12th. 


Wednesday, 

November  6tli. 

CHEMICALS,  &c. 

Latest 
Price. 

Fortnight's 
[no.  or  Dec. 

M  Add,  Hydrochloric 

per  cwt, 

5;- 

a     „     Nitric 

22/- 

a     ,.     Oxalic            

per  lb. 

2fd. 

a     „      Sulphorio 

per  cwt. 

5/6 

a  Ammoniac  Sal        

42(- 

a  Ammonia,  Mariate  (large  crystal)  per  ton 

£'2910 

a  Bleaching  powder 

£3  10 

a  Bisulphide  of  Carbon 

£W 

a  Borax 

£16  10 

£26 

a  Copper  Sulphate 

a  Lead,  Nitrate          

£•29  10 

£3  inc. 

a      „      White  Sugar 

£26  10 

a      „      Peroiide 

£32 

c  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

aw. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

■        ,.       Chlorate 

per  lb. 

SJd. 

m        ,.       Perchlorate 

,, 

44d. 

a  Potassium,  Cyanide  (98/100  %) , . 

7id. 

(for  mining  purposes  onlv) 

a  Shellac         , .      ■ 

per  cwt. 

70/- 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

£610 

a        „        Recovered 

1^ 

£6  10 

a        „        Ijump 

£06 

a  Soda,  Caustic  (white  70(72  %)    . . 

,[ 

£10  5 

a      ,.     Chlorate        

per  lb. 

88d. 

a      ,.     Crystals        

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

per  lb. 

3d. 

METALS,  <S.c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£B5 

b           „           'Wire,  in  ton  lots    , , 

£112 

b          „          Sheet,  in  ton  lots   . . 

£120 

p  Babbitt's  metal  ingots     . , 

£88  to  £145 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per'ib. 

9id. 

e     ..     Tube  (brazed) 

lUd. 

c      „          .,     (sohd  drawn) 

Hid. 

c      „     Wire,  basis 

!-4d. 

c  Copper  Tubes  (brazed)     , , 

1/OJd. 

c        ..           „      (solid  drawn) 

,, 

IIM. 

g       „      Bars  (best  selected) 

per  ton 

£92 

£l'i'nc. 

g       „      Sheet          

£99 

£1  inc. 

g       „      Rod 

£92 
£82 

£1  inc. 

a       „      (Electrolytic)  Bars 

d       „                 ,.           Sheets 

£99 

a       „                 „           Rods 

£87 

a       „                 ,.           H,C.  'Wire 

per'ib. 

lOAd. 

/EbonlteRod           

W8 

/       „        Sheet         

^^ 

4/9 

D  German  Silver  Wire 

1/10 

b  Guttapercha,  flne 

^^ 

b  India-rubber,  Para  flne  . . 

4/3^ 

2M!dec. 
To.  inc. 

/  Iron  Pig  (Cleveland  warranto)  . . 

per  ton 

66/» 

/     „    Wire,  galv.  No.  8,  P.O.  qnal. 

£14 

g  Lead,  English  Pig 

„  - 

£18  15 

17/6  de«. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

g  Mercury         

per  bot. 

£7  12  6 

in'iea. 

«  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  toSa. 

e     „                ,.           „      medium 

8/6  to  6/- 

e      „               „            „      large    .. 

7/6  to  11/- 

p  Phosphor  Bronze,  plain  castings 

„ 

Ud. 

p         „           ,.    rolled  bars  &  rods 

,^ 

Wk 

p         ,.           „  rolled  strip  i  sheet 

„ 

lA 

,, 

0  Platinum      

per  oz. 

185/- 

d  Bilicium  Bronze  Wire 

per  lb. 

Uid. 

St«el,  Magnet,  in  bars      . . 

per  ton 

£66 

.'. 

g  Tin,  Block  (English) 

fi3l 

dec. 

n    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/8 

Id. inc. 

p  White  Anti-friction  Metals 

per  ton 

£46  to  £150 

k  Zino,  Bh't  (Vieille  Montague  bnd.) 

" 

£31  12  6 

Quotations  supplied  by — 


a  G.  Boot  i.  Co. 

6  The  British  Aluminium  Co.,  Ltd. 

c  ThoB,  Bolton  &  Bona,  Ltd, 

d  Frederick  Smith  4  Ck). 

e  F.  Wiggins  &  Sons, 

f  Indla-Kobber,  Qutta-Fercha    and 

Telegraph  Works  Co.,  Ltd; 
g  James  &  Shakspeare, 
b  Edward  TIU  4  Co. 


/  BoUing  ft  Lowe. 

A  Morris  Asbby,  Litd. 

/  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  &  (3o.,  Ltd. 

a  P.  OrmisEon  &  Sons 

o  Johnson,  Magtbey  4  Co.,  Ltd- 

P 

rW,  F.  Dennis  4  03. 


Prospectuses,. —  Tlie  Imlina  Ekdrk  Supply  and 
Traction  Gi..  Ltd. — The  list  closed  on  Wednesday  in  an  offer 
of  £60,000  6  per  cent,  debentures  at  ;ii  per  cent.  The  proceeds 
will  be  applied  first  in  paying  off  an  existing  issue  of  £48,296  of 
li  per  cent,  debenture  stock,  thus  freeing  the  company's  assets  from 
all  existing  charges. 

^VeJrico  Tramways  Co. — It  is  announced  that  for  the  purposes  of 
providing  funds  for  extensions  to  the  tramway  system,  for 
advances  to  subsidiary  companies  in  connection  with  the  develop- 
ments of  their  plants  and  business,  and  for  repaying  temporary 
loans,  and  for  other  purposes,  the  board  have  decided  to  offer  for 
subscription  at  par,  the  balance  remaining  unissued  of  thp  share 
capital  of  the  company,  viz,,  35.000  shares  of  SlOO  each. 

West  African  Telegraph   Co.,   Ltd.— The    directors 

have  declared  an  interim  dividend  at  the  rate  of  4  per   cent,  per 
annum  for  the  six  months  ended  at  .lune  30th. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES. 


ENQLISH    ELECTRICITY   SUPPLY   AMD  POWEB  C0MFAME8. 


Bonrnemoatb  A  Poole,  Otdi    .. 

Do,    4J%Prot 

Do.    Second  6  %  Fret. 
Do.    4)  %  Dob.  Stock  . . 
Brompton  4  Ren»in^on,  Ord... 

Do.    7  %  Cum.  Prer 

Ceolral   Electrio   Supply,  4  %  I 

Guar.  Deb.  I 

CharlDg  Cross,  West  End  4  City 

Do.    4i  %  Cum.  Prof 

Do.     •'^Cily     Undertaking  "  1  i 
4J  %  Cum.  Prof. ; 

Do.         Do.  4%  Dob 

Chelsea,  Ord 

Do.    H  %  Deb I 

City  of  London,  Ord. 
Do.    6%  Cum.  Prof.   .. 

Do.    6%  Deb 

Do.    4i  %  Second  Dob. 
Coanty  of  London,  Ord... 

Do,    6%Pret 

Do.    4»  %  Deb 

Do,    4]  %  Second  Deb. 
Edmondson's,  Ord. 
JO.    6  %  Cum.  Pref.    . . 
Do.    4}  %  Plrsl  Mor«.  Deb, 

Folkestone 

Do.    e%Cnm.  Pret,    .. 

Do.    4i%  First  Dab.  .. 

HOT» 


*i      *i 


Nil     Nil 

«4     *i 


Closing 
Qtiota  lions 


11=^ 


10 

98  —100' 
!1-  9i 
»4—    9 

97  —100 

45-  63 
43-     43 

4-    4i 

94  —  96 
4i-     4i 

98  —101 
16  —  18 

la  —  184 

118  —133 

99  —109 
11  —  Hi 
lia-  12J 


93-95 

73-    7- 


Rise 

Present 

+  or 

Tield 

Fall 

P.O. 

— 

4  s.  d. 

6    4    9 

4  13    4 

6  14    B 

4  10    0 

6    5    3 

a  17    9 

4    0    0    :| 

1  6  17  1 

I  4  17  7 

4  14  9 

6  14  3 


Kensington  i  Knlgbtsbrldge,  Ord 

Do.    4%Deb 

Kent  Bleo.  Power,  4i  %  Deb.  . . 
London  Electrio,  Ord.    . . 

Do.    6%  Pref 

Do.    4  «  First  Mort.  Deb,    . . 
Metropolitan 

Do.    4i%Cnm.  Pref 

Do.    4l  %  First  Mort.  Deb, . . 

Do.    8}  «  Mort.  Deb 

Midland  Electrio  Corporation  I 
4i  %  First  Mort.  Deb.  f 
Neweastle-on-Tyne  6  %  Pref., 
Non-Cam. 
Nortb  Metropolitan  Power  Sop- 1 
ply.  6  %  Mortgages  (Red.)  / 
Notting    Hill,   8  %  Non-Cum. 

Oxford  

8t.  James'  and  PaU  MaU,  Ord. 

Do.    7%  Pref 

Do.    M  %  Deb 

Bmitbfleld  Markets,  Ord, 
South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.    . . 
Booth  Metropolitan, T% Pref... 

Do.    43  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6%  Cum.  Pref.   ..        .! 

Do.    4i  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    4i%  Cum,  Pret 


COLONIAL  AND   FOREIGN   ELECTRICITY   SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  1st  Mort,  Bds, 
CanadianGen.El.com, 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  J 

Eleo,  Supply  Victoria,  6  %  Ist  I 

Mort.  Deb.  ( 

Blec.  Dot.  Ontario,  6   %    Ist  I 

Mort.  Bonds  \ 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kamlnistlquia  Power,  6%  O.  Bs. 

Madras,  Ord.         

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  £1.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  4  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Isl  Mort.  Gold  Bda, 


teoo 

10/. 


6 

A 

1 

»* 

6 

6 

6 

6 

1 

T 

1 

T 

B 
6 
6 
6 
B 

t 

6 

>JU 

6 

6 

4 

1 

6 

'5 
6 
6 
6 

i 

6 

6 
6 
4f 
7 
6 

6J-    65       1     .. 

6     4     ., 

6  l.-i    4 

'^z,t 

4  Ifi    5 
6     5!) 

118  -133 

+  8 

6  14     0 

118-133 

6  14     9 

I-    1 

3    0    0 

94  — «T 

6    B    I 

93  —  96 

+  1 

6    A    4 

88  —  EK 

6  16    3 

95J-  97i 

5     3    7 

A-     A 

Nil 

loS^icT 

8  14    6 

4  14    4    1, 

li-    3 

102  -105 

4  15    8 

86  —  88 

6  18    6 

84-87 

+  1 

4  12    0 

loa  -105  xd 

6  IS    4 

95-97 

+  SJ 

5    3    1    1 

Monterey  Rly.  Light  4  Power,  1 

6  %  Ist  Mort.  Deb.  ( 

Montreal,  Lt.,  B.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  I 

6  %  Ist  Mort.  Bonds  \ 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.     .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  4i  %  1 

iBt  Mort.  Deb.  / 

Shawinigan  Water,  Capital 

Do.    6%  Con.  Ist  Mort.  Bonds 

Do.    41%  Per.  Deb 

Toronto  Power,  4i  %  Deb. 
Vera  Crua  Lt.,  P.  and  T.,  6  %  I 
1st  Mort.  Deb./ 
Victoria  Falls  Power,  Pref.  . . 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  I 


100 

«10O 

teoo 

Stook 
Do, 
Do. 
100 


Stock 
Do. 

t 

t 

100 

6 

6 

1 

lljd. 

17gd. 

100 

6 

6 

f3i-  86J 
231  -236  xd 

89  —  43xd 
340  —360 
1C6  —111  xd 
103—104 

98  —100 
140  —144 
100  — 1C8 

1024— IWi 

i)9i-101J 
93  —  96 
it-    1 


+   J 


6  15    7 
3  16    3 


4  16    3 
4  10    0 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  4  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    8  %  Pref 

Do.    Dei 

Anglo  •  Portuguese   Tel.,  6  %  ] 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W,  India  Cable,  i\  %) 
Beg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    8J%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 
4  %  Deb, 


East  and  S.  Africa  Tel.  4  %| 
Mt.  Db.  Mauritias  Sub./ 
Globe  Telegraph  and  Trust      . . 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do,    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    I  %  Cum.  Partio.  Pref. 


10 

4 

1 

Stock 

6 

1     6 

«100 

8 

Bt  i 

$1000 

4 

4     j 

Stook 

H 

B 

Do. 

6 

H 

Do. 

80/. 

100 

6 

6 

6 

7 

8 

Stock 

4 

4 

10 

K 

10 

10 

10 

6 

4' 

41 

6 

10 

m 

10 

5 

4 

100 

*J 

44 

Stock 

7 

7t 

1    Do. 

84 

84 

Do. 

4 

4 

10 

7 

7t 

Stock 

4 

4 

96 

4 

4 

10 

fi 

6t 

10 

K 

6 

10 

IH 

18 

36 

13 

6t 

tioo 

B 

6t 

«100 
1 
1 

4 
20 
17 

1 

4 

1 

146J-1474 


102  —104 

n-  11 
81-83 
94—  lOi 

6|—  -,i 
74-  7ixd 
98  —100 
129  —132 
77  —  79 
98  —100 
l£g-  ISJ 
P9  —101  xd 
98  —101  xd 

12|—  13| 
28  —  29 

5f  4—  68J  xd 
80  —  89 
es  —  73 

41-    48 


6  17    I 
4  16    2 


4    8  11 

4  16    8 

5  14     3 

5  14    3 

6     0    0 

6  18    0 

6  11     2 

4  10    0 

b    6    1 

4    8    1 

4    0    0 

-ill 

6     6     8 

8  19     3 

-1-2 

3  19    3 

5    7    7 

4  10    7 

6    4    2 

'-a 

6  11     1 

6  12     4 

5     9    7 

+  tV 

8  17    0 

3  11    0 

1 

Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pret 

National  Telephone  Del. 

New  York  Telep.,  44% Gen.  Bnda. 

Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paoiflo  and  European  Tel.,  4  %  1 
Guar,  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to  1,6001 

guar,  by  Braz.  Hub.  Tel.  / 

West  India  and  Panama  Teleg, 

Do.    6  %  Cum.  ist  Pret. 

Do.    6  %  Cum.  and  Pref, 

Do.    6%  Debs 

Western  Telegraph,  Ltd, 

Do.    4%  Deb 

Western  Union  4*  %  Fdg.  Bonds 


Unless  otherwise  stated,  aU  shues  ue  fnlly  pild,  „  Paid  in  deferred  interest  warrants. 


t  Interim  Dividend, 


Be.  in  Fnnded  Dividend  Certs 


CoitittnMea    Qn    next    Pin««st 


762 


THE    ELECTRICAL    REVIEW.      [Voi.71. 


No.  1,824,  NoVEMBEB  8,  191i 


SHARE    LIST    OP    ELECTRICAL    COmTANlEa.-iCkmtmmd.) 

ELECTRIC  RAILWAYS   AND  TRAMWAYS.-HOME. 


Bath  Trsms,  Pre).  Ord 

Do.    B%Pre( 

Do.    4J  *  Deb 

Brit.  Eleo.  Trao.,  6  %  Pief.     . . 

Do.        Do.  Deterred 

Do.       Do.         6%Cum.Pr'f. 

Do.  7%  NonCum.  Pr'(. 

Do.  6  %  Perp.  Deb.      . . 

Do.  ii  %  and  Deb.       . . 

Oentral  London  Eailway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4%  Deb 

City  &  Bonth  London,  Ord. 

Do.    6%  Pref.,  1891    .. 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
HBBtingB  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  B%  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 

London  Eleo.  Railw'y8,4  %  Deb. 

London  United  Trams,  6  %  Prof. 

Do,    4%  Deb 


Closing 
Quotations 
Nov.  5th. 


Rise  Present 
-I-  or  Yield 
Fall       P.O. 


76  —  Bl 
llj-  134 
5—7 


77  —  SI    xd 
73  —  75 
83  —  f5 
72  —  74 

100  — loa 

42  —  43 
107  —109 
1C6  — 1C8 
1C6  — i08 
106  -108 

97  —99    xd 

12  —  18 
2i—     23 

69  —  74 
2J-  2J 
77  —  82 


£  B.  d. 

Nil 
6    8    1 

6  11    1 


4  14  2 

a  14  1 

8  18  6 

3  4  0 

4  11  9 
4  12  7 
4  12  7 
4  12  7 
4  0  10 
4  12  4 

Nil 

8    6  8 


Rise  Present 
+  or     Xield 
Fall      p.o. 


Metropolitan  Bailwar  Oonsol 

Do.    Bnrplns  Lands    . . 

Do.    84%  Deb 

Do.    8|  %  Pref 

Do.    8*%  Con.  Pref.  .. 
Metropolitan  District  Ord. 

Do,    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*%  First  Pref 

Do.    B4%Gtd 

Metropolitan  Blec.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do,    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  8  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    44%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 


ELECTRICAL   RAILWAYS   ASD   TRAMWAYS.-COLONLAL  AND   FOREIGN. 


Anglo-Arg.  Trams,  let  Pref.     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do.    44%Deb 

Do.    B%Deb 

Auckland  Trams,  B  %  Deb.      . . 
Bombay  Eleo.  8.  4  Trams,  Pref. 

Do.    44%  Deb 

Do.    B  %  and  Deb 

Brisbane  Trams  Invt.,  Ord, 

Do.    6%  Pref 

,      Do.    44%  Deb 

B.  Colombia  Eleo.  RIy.i  Det,    .. 

Do.    Pref.  Ord 

Do.    6%Pret 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4}%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Oape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  B  %  Deb 
Havana  Eleo.  Rly.,  B  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    B%ADeb 

Do.    6%BDeb 


E 
G 

It 

100 

4 

100 

44 

100 

6 

100 

B 

10 

6 

100 

H 

100 

b 

G 

K 

B 

B 

100 
inn 

s* 

4i-  64 
4A-  4W 
914-  984 
99  -101 
99  —101  ■ 
1084— 106  J 

Hi-  12 

98  —100 

98  —100 

7r'..-  "J^^td 
45-    6}xd 
1004 -lO-H 
144  -149 
116  -120 
1(16  —109 

98  —101 
103  —105 

101  — loa 

6-64 
4!g-    BA 

99  -102 

99  —102 
f  3  —  97  xd 


4  6  11 
4  18  0 
6  S  1 
4  17    1 


La  Plata  Elec.  Trms,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6%  Bonds 

Para  Eleo.  Rlys.  4  Lt.,  Ord,    . . 

Do.    6%  Pref 

Do.    B%lBtDeb 

Perth  (W. A.)  Eleo.  Tr.,  Ord,    . . 

Do.    6%l8t.  Deb 

Rangoon  El.  Tr.  &  Bup.,  Pref. . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  B  %  Bonds     . . 

Do.    B%  Mort.  Bonds 
8ao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Ely.,  H  %  Deb, 


1-    li 

93  —  97 
100  —102 

91  —  94 
1004—1024 
111  -115 


97 


97  —ICO 

7A-    7ft 

5—64 

99  —101 

IJ-    1| 

99  -102 

65-    6 

99  -101 

U6  —165 

1004-1024 

96  —  98 

265  —265 

102  —104 

82  —  85 

96  —  98 

^-    64 

5  -    b| 

99  — 102xd 


+  i 


6    8  1 

6    0  0 

6  la  5 

6    9  I 

4  19  0 

1  16  4 

4  18  0 

B    0  0,1 


MANUFACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  TbomsonHouston,Deb, 
British  Westinghouse,  Pref.    .. 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 

Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     . 

Do.    44%  Deb 

Do.    44  %  Second  Deb, 

Oallender's  Cable 

Do.    Pref 

Do,    Deb 

Castner-Sellner 

Do.    Deb 


Crompton4  0o 

Do.    Deb 

Dick,  Eerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £8  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    5  %  Second  Deb. 
Electric  Constractlon    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.     Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.    . . 

Do.    Pref 

Telegraph  Construction. . 

Do.    Deb 

Willans  4  Robinson 

Do,    Pref. 

Do.    Deb 


4-     1 

B6  —  66 

A-    n 

97-100 " 

i-     i 

i|-  a' 

72  —  76 

if-    I 

7-    8 

92-94 

10—  II 

90-95 

12  —  12| 

4}g-    6ft 

102  -104 

loi—  114 

94-104 

98-100 

t::i* 

68-60 

UnlfiBB  otbBtwUe  Btited.  ill  ihateB  »ro  hiUy  pKld.    t  Interim  dlTldend. 


MI 
6  16  1 
6  13    s 

710  r 
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METAL    MARKET. 


Flactaations  in  October. 


'       ' 


SPELTER    (G.O.B's.). 

Oct.  1   2   .S    4    7    8   1,  lOUMir.l.;i718212223242628293031 

JE30 
29 
28 
27 
26 
25 

LEAD    (ENGLISH). 

Oct.  1    2   3-178   9lOnH151617l8212223242.'.28293031 


IRON. 

Oct.  1    2   3    1.7   8   0  U)lIMir,If.I71R212223242r>28293031 

75/ 

74/ 

73/ 

72/ 

111 

70/ 

69/ 

68/ 

67/ 

66/ 

65/ 


I    1    1 

SCOTCH 

^ 



z 

\ 

_ 

— 

_ 

_ 

— 

-, 

-^ 

^? 

- 

s 

^ 

s 

— 

f 

— 

-J 

= 

— 

- 

J 

CLt 

.VELA 

«[ 

1 

s 

■^ 

/ 

s 

/ 

-^ 

— 

"~ 

s 

_ 

— 

-> 

\ 

- 

-- 

_J 

Oct.  12  3  4 
ie235 
234 
233 
232 
231 
230 
229 
228 
227 
226 
226 
224 
223 
222 
221 
220 


TIN. 

7   8  0  10111415161718212223242528293031 


COPPER    (G.M.B's.). 


Oct.  1  2  3   4  7  8  9  10111415161718212223242528293031 
£80 

79 

78 

77 

76 

75 

74 

73 

72 

71 

70 


~~ 
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~- 

— 

~ 

— 

— 

— 
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^ 

\ 

^ 

~ 

— 

— 

/ 

— 
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'~ 

1 

/ 

s 

/ 

— 
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~ 

\ 

7 
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"" 

\ 

/ 

. 
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" 

~ 

' — 

_ 

■ 

r 

~ 

_ 

~ 

"' 

_i 

_ 





_ 

_ 

_ 

SWEDISH  EXPORTS  OF  ELECTRICAL 
GOODS. 


Dundee  Electric  Lighting.— la  connection  with  the 

recently  authorised  extension  of  equipment  for  the  local  power 
stations,  the  Electricity  Committee  of  the  T.C.  have  agreed  to  Mr. 
Nairn,  the  convener,  and  Mr.  Richardson,  the  enerineer,  visiting 
various  electricity  stations  and  manufacturers'  works  throughout 
the  country.  London,  Manchester,  Shefteld,  and  possibly  Rugby, 
will  be  visited  by  the  deputation. 


The  foUowintr  statistics  of  the  cipnrtB  of  electrical  and  similar 
goods  from  Sweden  in  1910  are  very  interesting  as  revealing  a  con- 
tinuance of  the  development  of  the  Swedish  manufacturiDg 
position  ;  figures  for  1910  are  given  for  purposes  of  comparison, 
and  notes  of  increases  or  decroaaes  have  been  added  :   - 


1909. 

1910. 

Increase  or 
decrease. 

Kronor. 

Kroner. 

Kronor. 

Electric  incandegcrni  lamps.— 

To  Finland            

30,000 

31.000 

+        1,000 

.-,1,000 

106.000 

-t-     56,000 

„   Denmark 

18,000 

33,000 

+      15,000 

„   Germany          

1 1 ,000 

47,000 

+     36,000 

„   Great  Britain 

33,000 

22,000 

.-     11,000 

„   Argentina        

38,000 

26,000 

—     12,000 

„   Other  countries 

21,000 

16,000 

—       5,000 

Total 

202,000 

281,000 

+      79,000 

Dijiiamiii  mill  jiiirtx  tlierenf.— 

To  Norway 

183,000 

.'■.64,000 

+   381,000 

80,000 

149,000 

+     69,000 

5i;,ooo 

53.000 

—       3.00O 

„   Germany          

36,000 

39,000 

+       3,000 

„   Great  Britain 

27,000 

93,000 

+     66,000 

„   Spain     

2f.,000 

63,000 

+     37,000 

43,000 

113,000 

+     70,000 

182,000 

127,000 

55,000 

,,   Other  countries 

U4,0CO 
727,000 

32,000 

-     62,000 

Total 

1,233,000 

+   506,000 

Electric  motors  and  /nn-tn  tlicreiil' 

— 

To  Norway            

2,000 

302.000 

+    300,000 

„   Finland            

r.i.oiio 

27,000 

„,  Denmark          

l.liOO 

61,000 

+      60,000 

.,   Great  Britain  ... 

59,1100 

119,000 

+     60,000 

„   Spain     

„   Brazil 

5,000 

20,000 

4      16,000 

29,000 

+      29,000 

„   Argentina        

43,000 

77,000 

■^      .34,000 

,,   Other  countries 

92,000 

37,000 

—     56,000 

Total 

221,000 

672,000 

+   451,000 

Tran.-iformcrs  and  parts  therenf- 

- 

To  Norway            

6,000 

75,000 
15,000 

+  69,000 
+     15,000 

33.000 

+     33,000 

37.000 

+     37,000 

11,U00 

200,000 

-r    189,000 

— 

19,000 

-t      19,000 

„    Other  countries 

1,000 

13,000 

+     12,000 

Total 

18,000 

392,000 

+   374,000 

Telephone  inntrumcn f .<.— 

To  Norway            

51,000 

77,000 

+     26,000 

236,000 

279.000 

719,000 

1,372.000 

+   653,000 

595,000 

224,000 

-   371,000 

Holland            

65.000 

160,000 

+     95  000 

,   Great  Britain 

794,000 

1,933,000 

+  1,139,000 

116,000 

+   116,000 

,,   Other  countries 

138,000 

r.4,000 

—     84.000 

2,598,000      4.215,000        +1,617,000 


Pelrolciim  and  benzine  m 

To  Norway 

.,   Finland 

„   Russia 

..   Denmark 
Germany 
„    Holland 
,,   Great  Britain  ... 
„   Italy      ...  ■      - 

„   Austria 

„   Other  countries 

Total 
Turhine!<. — 

To  Finland 

„  Great  Britain  . .  • 
,,  Canada...  ••• 
„   Other  countries 

Total 
Cranes,  Si'c. — 
To  Finland... 
„   Russia  ... 
„   Other  countries 

Total 


359,000 

477,OUO 

+    118,000 

170,000 

244,000 

+-      74,000 

1 ,808,000 

2,527,000 

+   719,000 

86,000 

206.000 

+    120.000 

258,000 

461,000 

+   203,000 

64,000 

292,000 

+   228,000 

18,000 

190  000 

+    172,000 

162,000 

150,000 

—     12,000 

130,000 

346,000 

+   216,000 

146,000 

283,000 
5,176,000 

+   137,000 

3,201,000 

+  1,975,000 

42,1100 

41,000 

—       1,000 

1,000 

72,000 

+     71,000 

11,000 

236,000 

+   225.000 

18,000 

31,000 

+     13,000 

72,000 

380,000 

+   308,000 

26O0O 

58,000 

+     32.000 

9,000 

186,000 

+    177,000 

62,000 

66,000 

+       4,000 

97,000        310,000         +,213,000 
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1909. 

1910. 

Increase  or 
decrease. 

Kroner. 

Kronor. 

Kronor. 

Clipper  wire  corerrd  tcitli  textile 

threads. — 

To  Russia 

„    Denmark 

„    Great  Britain 

„    Other  countries 

62,000 

101,000 

99.000 

34,000 

207,000 

131,000 

90,000 

22,000 

+    145,000 
+      30,000 

—  3,000 

—  12,000 

Total 

2!I6,000 

456,000 

+    160,000 

Steam  engines. — 

To  Russia  ... 

„   Denmark          

„    Argentina 

,,   Other  countries 

177,000 
62,000 

59,000 

365,000 
26,000 
23,000 
39,000 

+    l.s,s,000 
--     36,000 
+     23,000 
—     20,000 

Total 

298,000 

453,000 

+    15.5,000 

Steitm  tiirliuies. — 

To  Russia 

„   Finland             

„    Holland            

„   Other  countries 

192,000 
10,000 
20,00(1 
47,000 

171,000 
38,000 
35,000 
19,000 

21,000 
+     28,000 
+      1 5,000 
—     28,000 

Total 

269,000 

26.'?,000 

—       6,000 

Krona 

=  Is.  IJd. 

PROCEEDINGS    Or    INSTITUTIONS. 


-Manchester  Local 


Institntion  of  Electrical  Engrineers. 
Section. 

The  inaugural  address  of  the  chairman,  Mr  Arthtjk  A.  Day,  was 
read  on  Friday  last  by  Prof.  E.  W.  Marchant,  vice-chairman,  Mr.  Day 
being  prevented  by  illness  from  attending.  Mr.  Day  expressed 
the  hope  that,  during  his  year  of  ofHce.  which  coincided  with  a 
change  of  policy  of  the  Institution  under  new  articles  of  associa- 
tion, the  Section  would  increase  in  number.s  and  importance,  and 
that,  under  the  new  n'l/ime,  they  would  experience  that  renewed 
vitality  which  the  alterations  had  been  designed  to  effect.  As 
commercial  and  political  considerations  very  materially  affected  the 
prosperity  and  ])rogressof  electrical  engineering,  it  would  generally 
be  admitted  that  the  change  which  had  taken  place  was  in  the 
right  direction,  and  he  hoped  it  would  lead,  in  the  immediate 
future,  to  an  enlarged  prosperity  tor  all  branches  of  the  electrical 
industry. 

The  application  of  electricity  to  everyday  life  was  of  national 
importance,  inasmuch  as  it  involved  such  large  issues  as  the  aboli- 
tion of  the  smoke  nuisance  in  our  la'ge  towns,  the  conservation  of 
our  national  supply  of  fuel,  the  utQisation  of  waste  products,  and 
many  other  problems  of  a  like  nature. 

In  making  comparisons  with  other  large  industries,  one  was 
struck  with  the  relatively  small  amount  of  export  business  done  in 
English  electrical  machinery.  This  was  one  of  the  directions  in 
which  our  Institution,  in  conjunction  with  the  Government,  might 
be  able  to  help  the  manufacturers  considerably. 

The  lirst  essential  to  the  increased  use  of  electricity  was  a  cheap 
and  efficient  supply  ;  this  they  were  now  in  a  fair  way  to  attain  in 
large  towns  and  cities,  but  notwithstanding  this  the  increase  in 
output  was  not  advancing  as  it  should.  The  main  problem  was 
commercial  rather  than  technical,  and  it  was  in  this  connection 
that  the  importance  of  the  change  of  tht-ir  articlf  s  of  association 
was  shown. 

The  increased  use  of  electricity  involved  doing  everything  on  a 
larger  scale,  from  power  station  to  publicity. 

In  England  there  were  far  too  many  generating  stations,  and  too 
great  a  variety  in  the  types  of  current  supplied,  necessitating 
different  classes  of  apparatus  for  its  application.  This  prevented 
the  manufacturer  from  producing  in  quantity,  and  so  increased  the 
cost  of  apparatus,  and,  moreover,  it  confused  the  ordinary  man. 
Simplicity  was  undoubtedly  a  large  commercial  asset. 

With  the  example  of  the  different  gauges  of  railways  and  tram- 
ways before  them,  was  it  not  of  the  utmost  importance  that  some 
effort  should  be  made  to  ensure  uniformity,  if  not  in  detail,  in 
main  essentials  ?  Even  in  smaller  matters  very  large  economies 
were  to  be  obtained  by  uniformity.  Mr.  Watson,  in  his  address  to 
the  Section  in  1909,  pointed  out  that  a  capital  saving  of  £500,000 
could  be  obtained  by  the  interconnecting  of  the  electric  supply 
networks  of  the  towns  just  round  Manchester. 

Their  supply  stations  and  networks  were  going  to  be,  in  the 
future,  infinitely  larger  than  they  were  that  day,  and  if  extensions, 
when  made,  were  controlled  by  certain  general  considerations,  and 
plant,  when  replaced,  was  similarly  dealt  with,  they  would  soon  see 
a  great  difference,  and  agreator  tendency  to  uniformity.  It  would 
not  be  necessary  to  aim  at  uniformity  of  the  whole  country  on  one 
system  ;  the  system  most  in  use  in  any  given  area  would,  lie  sup» 
posed,  be  generally  aooepted  as  the  system  for  that  district, 

It  it  were  conceded  that  these  things  were  desirable— viji,  ;—-- 

1.  Large  ^'taieratiug  Btatioug  ■with  larpfe  xinits,  &c„  in  th«  inteteste 
iif  low  cost  of  procincH''in  : 


2.  Co-operation  between  existing  systems  of  supply,  with  a  view 
to  economising  in  the  cost  of  station  plant,  and  also  in  the  cost  of 
distribution  ; 

3.  Uniformity  of  systems  of  supply  as  far  bs  practicable,  and  at 
any  rate  in  adjoining  districts,  in  the  interest  mainly  of  the  manu- 
facturer, but  incidentally  also  of  the  consumer,  by  reason  of  the 
reduced  cost  of  apparatus — 

was  it  not  within  the  scope  of  the  Institution  to  do  anything 
towards  attaining  these  objects  eventually,  and  moving  in  that 
direction  now  ? 

He  suggested  that  committees  should  be  formed  of  members  of 
the  Institution  representing  each  interest  involved,  viz,  supply 
authorities,  manufacturers,  contractors  and  the  commercial  com- 
munity. They  would  obtain  all  information  neccs.=ary  for  a 
thorough  consideration  of  the  question  in  the  area  they  were 
appointed  to  inquire  into,  and  would  recommend  the  line?  on  which 
existing  supply  authorities  should  extend,  and  so  on  to  a  main 
committee,  consisting  of  delegates  from  the  sectional  committees, 
who  would  consider  and  revise  the  whole  of  the  recommendations, 
if  necessary.  Having  through  these  Committees  obtained  the  lines 
on  which  progress  should  be  made,  the  Institution  could  approach 
the  Government  of  the  day,  and  seeing  that  the  movement  would  be 
in  the  interests  of  all  concerned  and  also  in  the  interests  of  national 
economy  and  system  instead  of  chaos,  he  saw  no  reason  why  the 
said  Committee  should  not  be  allowed  to  co-operate  with  the  Board 
of  Trade  and  the  Local  Government  Board,  as  these  Government 
departments  were  important  factors  in  the  starting  or  extending 
of  any  supply  undertaking,  and  would  be  able  to  influence  con- 
siderably the  type  of  supply  started  or  extended. 

The  whole  process  would  be  gradual,  and  would  be  intended  to 
prevent  the  extension  of  the  present  want  of  uniformity  and 
cohesion  between  systems  rather  than  the  enforcement  of  any 
particular  system. 

It  was  essential  that  the  Institution  should  be  recognised  more 
by  the  Government  departments  and  taken  more  into  their  con- 
fidence.  Without  the  assistance  of  the  Government  it  would  be 
practically  impossible  to  carry  out  such  a  scheme  as  was  suggested 
by  Mr,  Ferranti.  Before  such  a  scheme  could  be  carried  out  it 
would  be  necessary,  for  example,  to  have  compulsory  powers  for 
obtaining  wayleaves  ;  in  the  case  of  other  interests  such  as  rail- 
ways and  canals,  it  was  recognised  that  private  interests  must, 
under  proper  regulations,  take  a  secondary  place,  and  the  same 
principle  ought  to  be  recognised  where  energy  was  transmitted 
instead  of  goods  and  passengers. 

Those  who  had  had  the  responsibility  of  maintaining  the  con- 
tinuity of  electric  supply  during  the  past  12  months  or  so,  had  had 
brought  home  to  them  more  forcibly  than  ever  before  the 
importance  of  electric  supply  to  the  community  ;  and  how  much 
more  important  would  it  become  in  the  case  of  the  larger  schemes 
foreshadowed.  It  would,  indeed,  be  a  matter  of  national  concern. 
The  Government  seemed  to  realise  the  seriousness  of  the  position 
judging  by  the  anxious  inquiries  which  they  made  during  the 
strike  as  to  how  long  the  public  supply  was  able  to  last.  It 
seemed,  therefore,  a  pr(  per  time  to  put  forward  a  plea  for  a  greater 
amount  of  co-operation  with  the  Government.  The  danger  was 
that,  the  cause  of  anxiety  having  for  the  time  being  more  or  less 
ceased,  the  matter  would  be  shelved,  and  the  obvious  lessons  to  be 
derived  from  the  strike  lost  sight  of. 

It  should  be  a  national  matter  to  encourage  any  system  of 
intensive  culture  of  land,  which  would  tend  to  lessen  our 
dependence  on  foreign  food.  Electricity  could  be  used  in  this 
direction.  Was  it  too  much  to  ask  the  Government  for  a  grant, 
and  to  help  generally  to  start  this  system  on  a  large  basis,  seeing 
the  national  importance  that  the  food  supply  might  assume  at  any 
time  ,'  A  larger  production  of  the  national  food  supply  at  home 
would  enable  a  larger  proportion  of  our  fleet  in  time  of  war  to  be 
used  in  direct  hostilities,  instead  of  having  to  be  employed  in 
keeping  our  trade  routes  open. 

A  comparatively  small  sum  would  effectually  prove  its  profitable 
nature  to  the  farmer,  who  would  then  adopt  it  from  commercial 
motives,  and  if  not,  it  would  be  the  Government's  business  to  see  that 
it  was  done.  Was  it  not  possible  for  our  Institution,  in  conjunction 
with  the  (iovernment,  to  do  something  in  this  direction  .' 

Not  only  could  electricity,  from  a  nationally  controlled  scheme, 
be  used  directly  in  the  interests  of  agriculture,  but,  by  its  use  in  the 
chemical  production  of  artificial  fertiliser  by  the  fixing  of  the 
nitrogen  of  the  atmosphere,  or  by  its  use  in  chemical  processes 
generally,  as  in  the  manufacture  of  electrolytic  bleaching  powder, 
or  for  the  production  of  disinfectant  or  the  sterilisation  of  water, 
and  generally  by  its  use  in  processes  which  would  be  continuous, 
but  which  could  be  temporarily  interrupted  if  necessary,  a  load 
factor  hitherto  undreamt  of  could  be  obtained  for  that  scheme,  with 
results  in  the  cost  of  production  that  would  be  of  the  utmost  import- 
ance nationally,  and  which,  besides  saving  our  national  asset,  coal, 
would  probably  lead  to  the  introduction  of  other  industries,  which, 
without  such  a  scheme,  could  never  be  started. 

He  did  not  plead  for  Government  ownership  ;  he  did  not  believe 
that  that  would  be  beneficial,  but  he  thought  they  should  have 
more  recognition  and  help  from  the  Government,  seeing  that  the 
application  of  electricity  was  so  vital  to  public  interests  and  touched 
national  interests  at  so  many  points,  and  he  hoped  that,  with  their 
new  articles  of  association,  much  more  would  be  able  to  be  done  in  the 
direction  of  influencing  the  Government  to  give  to  the  science  of  the 
application  of  electricity  to  modern  needs  in  every  directigu  more 
consideration  and  encouragement. 

Undoubtedly  great  advantasea  would  aoorue  from  a  larger 
recoBnition  of  the  value  of  original  research  in  oonneotion  with 
the  electrical  industry.  It  would  thereforo  interest  them  to  know 
that  the  Institution  of  Electrioal  Engincoro  was  takinjr  this  matter 
up  periou'ilyi  ^nd  that  that  feetjon  was  t^Vin'  n  rirnmiinvit  \v>rf  it. 
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It.  They  in  England  were  not  petting  the  share  which  they  had 
been  accustomed  to  (jet  in  the  large  industries  of  the  world. 
The  Institution  of  Electrical  Enirineers,  representing  the  profession 
und  industry  of  electrical  entrincering  m  England,  had  a  respon- 
sibility in  this  matter  that  it  dare  not  shirk,  and  whatever  there 
was  that  they  could  do,  must  be  done  to  keep  the  electrical  industry 
in  England  in  the  front  rank  of  the  industries  of  the  world. 
A  smoking  concert  wa«  held  after  the  reading  of  the  address. 


Yorkshire  Local  Section. 

On  Wednesday,  the  Chairman  (Mu.  S.  1).  SchokiEld)  delivered  his 
inaugural  address  at  Leeds. 

Proceeding  to  consider  a  few  points  in  connection  with  elec- 
tricity supply,  he  said  that  one  lesson  to  be  derived  from  the  coal 
.strike  in  the  early  part  of  this  year  was  that  it  wa.s  incunil)ent 
upon  all  supply  authorities  to  hold  very  large  stocks  of  coal  ;  six 
months'  rcservt'  stock  was  by  no  means  excessive.  It  w  as  becoming  a 
common  practice  for  large  works  to  fall  back  on  electricity  supply 
undertakings  when  they  found  themselves  unable  to  obtain  coal  for 
steam  raising,  and  when  breakdowns  occurred,  and  temporary  con- 
sumers thus  secured  often  became  permanent,  and  turned  out  quite 
profitable  ones.  This  made  it  necessary  to  hold  larger  stocks  of  fuel 
than  were  formerly  re<iuired.  In  providing  for  these  contingencies 
it  might,  under  certain  conditions,  be  sound  policy  to  supplement  a 
coal  reserve  by  storing  low-grade  oils.  This  might  be  done  by 
using  obsolete  Lancashire  boilers  as  storage  tanks,  fixing  them  in 
such  positions  as  would  allow  the  oil  to  gravitate  to  the  front  of 
the  furnaces. 

At  their  annual  dinner  in  February,  mil),  Dr.  Kapp  remarked 
upon  the  tremendous  developments  that  were  taking  place  in  the 
electrical  driving  of  textile  factories  ;  since  Dr.  Kapp  first 
stimulated  inquiry  upon  this  subject,  the  manufacturers  had  found 
where  their  interest  lay,  and  were  adopting  electric  driving  as 
quickly  as  it  could  Ix'  installed. 

One  of  the  main  things  to  be  considered  in  the  future  was  the 
fixing  of  standard  pressures  and  periodicities.  Engineers  interested 
in  the  manufacture  of  motors  or  incandescent  lamps  well  knew 
what  a  boon  this  would  be  to  them.  The  day  of  small  supply 
stations  was  passing  away,  and  if  electrical  energy  was  to  be 
universally  adopted  for  industrial  purposes,  at  prices  which  would 
be  profitable  alike  for  the  producer  and  consumer,  it  could  only  be 
done  when  generating  with  large  units  at  stations  where  fuel 
could  be  obtained  easily  and  cheaply,  and  where  an  abundant  supply 
of  wat€r  for  coudensinj:  purposes  was  available. 

The  jealousy  so  often  existing  between  local  authorities  might  be 
a  stumbling  block  in  the  way  of  group  control.  In  past  years 
this  jealousy  had  often  acted  to  the  disadvantage  of  the 
community. 

The  practice  of  taking  large  sums  of  money  from  the  profits  of 
trading  departments,  said  Mr.  iSchofield,  was  a  very  dangerous  one. 
Let  the  prices  in  each  trading  department  be  adjusted  to  leave  a 
fair  margin  over  production  or  operating  costs,  as  the  d&se  might 
be.  If  any  sum  had  been  taken  from  the  rates  in  support  of  an 
undertaking  in  its  early  days,  Ijy  all  means  let  them  return  such  sum 
to  the  rate  fund.  After  providing  fox  interest  and  sinking-fund 
charges,  repairs,  maintenance  of  plant.  Js:c.,  let  them  provide  a  fund 
for  replacing  obsolete  or  uneconomical  plant  by  more  efiicient  units. 
Let  them  create  and  maintain  a  reasonable  reserve  fund,  but  not 
too  large,  as  it  offered  too  big  a  temptation  to  local  chancellors  of 
the  exchequer,  who  naturally  wished  to  keep  the  rates  as  low  as 
possible.  When  all  this  was  done,  such  short-life  apparatus  as 
meters,  services,  street-lighting  equipment,  motors  and  switchgear, 
cooking  stoves.  \c.,  should  be  paid  for  out  of  revenue.  In  hie 
judgment,  any  undertaking  which  did  that  could  be  considered  on  a 
sound  financial  footing,  and  if  there  was  still  a  large  balance  left  it 
would  be  high  time  that  a  "  Consumers'  Protection  Society  "  was 
formed. 

One  result  of  the  very  excellent  plant  now  provided  for  electricity 
generation  and  distribution  was  a  tendency  on  the  part  of  engineers 
to  become  stereotyped  in  their  methods,  and  in  too  many  cases  to 
refuse  new  business  because  it  did  not  fall  in  with  "  red  tape '" 
conditions. 

Additional  consumers  had  often  been  obtained  by  the  readiness  of 
supply  authorities  and  companies  to  step  in  and  supply  electrical 
energy  at  short  notice,  when  the  ordinary  power  units  (steam  or 
gas)  had  broken  down.  Apart  from  the  particular  advantage  to 
the  firm  in  ditiiculties,  these  cases  were  striking  advertisements  of 
the  manifold  advantages  of  electric  driving,  and  of  the  ease  with 
which  electrical  energy  could  be  obtained  in  emergencies. 

Supply  engineers  should  be  always  open  for  business  if  there  was 
a  margin  on  the  right  side  in  it,  even  if  it  compelled  them  tem- 
porarily to  overload  plant  and  mains.  In  these  days  of  first-class 
plant  and  standardisation,  there  was  a  tendency  to  practise  caution 
until  it  ceased  to  be  a  virtue.  The  human  element  was  an 
important  factor  in  securing  continuity  of  supply.  In  order  to 
obtain  the  best  results,  diverse  methods  were  necessary  with 
different  men.  With  one  man  the  best  method  was  stern  discipline ; 
with  another,  persuasion ;  another,  "  chaff  " ;  while  there  was 
always  that  type  of  man  known  as  a  "  sea  lawyer ''  to  contend 
with,  and  the  busier  this  one  was  kept  at  work,  the  less  time  he 
had  to  interfere  with  others.  Let  them  discourage  favouritism  and 
encourage  ability.  If  a  man  was  competent,  steady  and  reliable,  let 
them  give  him  a  certain  amount  of  responsibility  and  latitude,  make 
his  position  comfortable,  and  encourage  him  to  think  about  his  work. 
The  average  man  would  value  his  position  all  the  more,  and  in  an 
emergency  would  respond  for  all  he  was  worth  to  get  this  machine 
ready,  or  that  joint  made,  or  the  other  motor  fixed,  or  keep  steam 
np,  &c.,  as  the  case  might  be.     Moreover,  an  appreciable  amount  o£ 


a  chief's  time  in  superintendence  was  saved,  and  the  work  went  on 
as  well  and  as  quickly  when  the  foreman's  V)ack  was  tamed  as 
when  he  was  watching.  It  was  a  good  thing  for  a  junior  to  obtain 
a  reputation  as  one  who  could  be  relied  upon.  There  was  no  easy 
way  to  obtain  it  ;  it  could  only  be  acquired  by  hard  work  every 
day.  He  should  study  his  own  work  until  no  one  else  could  do  it 
better,  and  very  few  as  well ;  then  study  the  work  of  the  next  man 
above  him  untU  he  could  do  it  better  than  the  former. 

He  was  now  leaving  electrical  supply,  and  taking  up  an  appoint- 
ment of  an  entirely  different  kind,  and  he  very  much  regretted  that 
this,  the  first  meeting  of  the  session,  was  the  last  meeting  of  the 
Section  which  he  would  be  able  to  attend. 

A  smoking  concert  was  held  after  the  meeting. 


Tlie  TiirliO-Convcrter ;  A  Higli-Speed  ^Direct-current 
(Generating  Unit. 

Ky  F.  Cbekdy.  A.M.I.E.E. 

l.ihMn,,-'     ni    j„ijn-i-    n'llll    lii'forr    tin'    INSTITUTION    OK    Ei.ECTllICA  I. 
ENQINEEIts,   at  MaiuUnter,  Aoremhrr  iith,  1!»12.) 

The  present  paper  describes  an  attempt  to  supersede  such  a 
mechanical  monstrosity  as  the  high-speed  commutator  of  the 
ordinary  direct-current  turbo-generator  by  a  construction  which, 
though  differing  from  current  practice,  is  far  less  objectionable. 

The  fundamental  difficulty  in  the  design  of  a  direct-current 
turbo-generator  is  the  collection  of  the  current  from  the  rapidly 
revolving  commutator,  and  for  this  in  spite  of  the  engineering  skill 
lavished  on  the  subject  there  would  appear  to  be  no  remedy,  except 
reducing  the  rate  of  revoluiion  of  the  commutator.  Mr.  H.  M. 
Hobart  proixised  the  use  of  an  alternating-current  generator  driving 
a  rotary  converter  of  the  ordinary  type. 

The  present  paper  describes  a  new  method  devised  by  the  writer, 
in  which  an  alternating  current  generator  of  the  induction  type 
feeding  a  rotary  converter  is  employed,  the  induction  generator 
being  used  at  the  same  time  as  a  species  of  electromagnetic  gear. 
By  this  means  it  is  possible  to  reduce  materially  the  size  of  both 
the  rotary  converter  and  the  alternating-current  generator,  since 
the  output  of  the  system  is  the  sum  of  the  outputs  of  the  component 
parts,  each  of  which  therefore  need  only  have  half  the  capacity  of 
the  set. 

The  turbo-converter,  then,  in  the  form  in  which  it  has  so  far 
been  developed  by  the  writer,  consists  of  an  induction  generator 
combined  into  one  machine  with  a  rotary  converter,  one  member 
(preferably  the  primary")  being  mounted  on  the  converter  shaft  and 
revolving  "with  it.  and  the  other,  usually  the  squirrel-cage  rotor, 
being  mounted  on  the  turbine  shaft.  Fig.  1  shows  a  diagram  of 
connections  of  the  device. 

By  mounting  the  generator  primary  on  the  converter  shaft, 
instead  of  having  it  stationary  as  in  Hobart's  proposal,  we  make  use 
of  the  driving  torque  re<|uircd  by  the  induction  generator,  or,  in 
other  words,  the  resistance  which  its  rotor  opposes  to  being  revolved 
by  the  turbine,  in  order  to  drive  the  converter,  which  is  thereby 
caused  to  generate  direct-current  in  addition  to  its  function  as  a 
converter. 

Let  us  take,  by  way  of  example,  a  four-pole  generator  and  f our-pole 
converter.  Let  the  converter  be  running  at  l,.iiiO  1(.i'..m.,  and  let 
the  three-phase  induction  generator  be  connected  to  three-phase 
tappings  on  the  converter  armature  through  the  hollow  shaft. 

At  1,500  R.P.M.,  three-phase  currents  at  50  cycles  will  flow 
through  the  tappings  on  the  converter  sirmature.  These  tappings 
are  so  connected  that  the  revolving  field  of  the  induction  generator 
rotates  the  same  way  as  the  converter  armature.  In  a  four-pole 
machine  with  50-cycle  excitation,  the  revolving  field  will  also  go 
at  \.hOO  R.p.ii.  relatively  to  the  primary  winding  which  produces 
it.  Hence  the  total  speed  of  the  revolving  field  will  be  3.000  B.P.M., 
the  sum  of  its  speed  relative  to  its  ))rimary  and  that  of  the  primary 
itself.  The  squirrel-cage  rotor,  and  therefore  the  turbine,  will  go 
at  approximately  the  same  speed  as  the  field.  Hence  we  have 
obtained  an  apparatus  in  which  the  generator  only  runs  at  a 
fraction  of  the  speed  of  the  turbine. 

In  addition  to  its  function  as  a  direct-current  generator,  the  con- 
verter changes  the  power  of  the  induction  generator,  equal  in  amount 
to  its  own.  into  a  direct-current  form,  and  the  total  power  flows 
out  of  the  commutator  of  the  set. 

The  reader  will  remark  the  analogy  between  the  present  apparatus 
and  the  well-known  and  very  successful  motor-converter  of  Bragstad 
and  La  Cour. 

The  reasons  for  the  use  of  an  induction  rather  than  a  synchronous 
generator,  which  would  appear  at  first  sight  to  be  equally  applicable, 
are  few  but  conclusive  : — 

1.  If  a  synchronous  generator  were  employed,  it  would  be  necessary 
to  synchronise  the  two  revolving  elements  every  time  the  set  waa 
started. 

2.  Owing  to  the  presence  of  two  sources  of  magnetisation  in  the 
set — one  in  the  converter  and  one  in  the  generator  field — it  would 
be  possible  for  the  set  to  "  hunt  "  if  overloaded,  and  for  it  to  fall 
out  of  step  if  accidentally  short-circuited  and  be  incapable  of  picking 
up  again. 

3.  Collector  rings  would  be  required  on  the  high-speed  element  to 
excite  the  field. 

The  converter  portion  of  a  turbo-converter  set  will  be  distinguished 
from  an  ordinary  rotary  converter  by  a  number  of  peculiarities  of 
design : — 

1.  Owing  to  its  function  as  D.c.  generator,  it  will  require  more 
copper  on  the  armature  than  a   standard  converter — exactly  the 
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same  amount,  in  fact,  as  the  converter  portion  of  a  motor- 
converter. 

2.  As  the  field  of  the  converter  has  to  perform  the  double 
function  of  magnetising  both  converter  and  induction  f^enerator, 
it  will  necessarily  be  somewhat  heavier  than  that  of  an  ordinary 
converter. 

The  mag'netisiDff  current  of  the  induction  eenerator,  in  fact,  differs 
90  in  phase  from  the  working  current,  and  circulates  in  the  converter 
armature  in  such  a  position  as  directly  to  demagnetise  the  field  of  the 


Squirrel  Ca^  O^eondsry 

Fig.  1. 


converter.  This  field,  therefore,  must  be  supplied  with  an  extra 
number  of  ampere- turns  sufficient  to  counterbalance  the  magnetising 
current  of  the  induction  generator. 

S.  The  drop  in  speed ,  of  a  turbo-converter  set  from  no  load  to 
full  load  would  at  first  sight  appear  to  be  considerable,  as  the 
"slip"  of  the  induction  generator  is  added  to  the  drop  in  speed  of 
the  turbine. 

However,  if  the  ratio  of  speeds  of  the  turbine  and  converter  is, 
say,  2  :  1,  the  effect  of  the  slip  on  the  speed  of  the  converter  is 
reduced  in  the  same  ratio,  so  that  the  resultant  drop  in  speed  is 
much  less  than  might  have  been  anticipated. 

If  we  neglect  the  slip,  the  general  rule  for  finding  the  "  gear 
ratio  "  of  a  set  having  any  numbers  of  poles  is  as  follows  ; — 

"  Divide  the  number  of  poles  on  the  induction  generator  by  the 
sum  of  those  on  the  converter  and  the  induction  generator,  and  the 
result  will  be  the  ratio  of  the  converter  speed  to  that  of  the 
turbine  on  no  load." 

There  should  be  no  difficulty  in  a  machine  of  any  size  in  reducing 
the  slip  of  the  squirrel-cage  induction  generator  to  2  per  cent.,  so 
that  its  effect  on  the  converter  speed  will  be  very  slight. 

The  slip  in  the  induction  generator  might  appear  to  have  a 
seriously  injurious  effect  on  the  regulation  of  the  set.  However, 
investigation  shows  that  while  the  series  field  of  such  a  set  requires 
to  be  a  little  stronger  than  on  an  ordinary  generator  in  order  to 
offset   this,  the  effect  of  the  slip  is  of  quite  small  magnitude. 

\.  Such  a  set  can  very  readily  be  employed  as  a  three-wire  set. 
All  that  is  necessary  is  that  the  induction  generator  be  connected 
in  "  star  "  and  a  tapping  led  from  the  neutral  point  to  a  collector 
ring,  the  brushes  on  which  are  connected  to  the  neutral  wire  of  the 
system. 

5.  The  turbo-converter  cannot  be  started  from  the  steam  turbine 
end  without  auxiliary  means.  The  steam  turbine  and  squirrel-cage 
rotor  attached  will  start  up  alone,  while  the  converter  portion 
remains  stationary  without  showing  any  tendency  to  start.      It  is 


Fig.  2. 


necessary  to  bring  the  converter  up  to  a  sufficient  speed  to  generate 
enough  voltage  to  excite  the  induction  generator  before  the  primary 
and  secondary  of  the  latter  can  get  into  step. 

If  a  supply  of  direct  current  is  available,  the  converter  may  be 
started  up  as  a  direct-current  motor,  when  it  will  bring  the  turbine 
up  with  it  to  its  rated  speed  of  twice  or  more  that  of  the  converter. 
Steam  can  then  be  admitted,  and  the  set  will  be  ready  for  load. 
This  is  by  far  the  best  plan  where  applicable,  but  of  course  it  re- 


quires an  appreciable  supply  of  electric  power  to  enable  it  to  be 
usefl. 

One   of   the   best   mechanical    methods  is  the   following : — By 
means  of  an  auxiliary   idler  shaft  the  turbine  is  belted  on  to  the 


Fig.  3. 


converter  by  the  use  of  pulleys,  which  may  conveniently  be  ari-anged 
to  give  the  same  velocity  ratio  as  the  induction  generator.  On 
starting  the  turbine,  the  converter  is  brought  up  to  its  correct 
speed  by  the  agency  of  the  belts,  and  as  soon  as  the  field  switch  is 
closed  will  be  ready  for  load.  The  belts  may  then  be  run  on  to 
loose  pulley.s  and  the  idler  shaft  stopped.  This  may  be  done  by 
hand,  or  automatically  by  means  of  a  solenoid  operated  by  the  volt- 
age across  the  converter  brushes. 

Various  other  methods  have  been  devised,  but  entail  the  risk  of 
raising  the  converter  to  an  exceesive  speed. 

Two  different  forms  of  mechanical  construction  are  possible  for 
the  turbo-converter.  First,  the  type  illustrated  herewith  (fig.  2), 
which  may  conveniently  called  the  "  fly-wheel "  type ;  or, 
secondly,  the  "spinner''  type,  like  the  multiple-speed  induction 
motor  made  by  Mavor  &  Coulson,  of  Glasgow.  In  this  type  (fig.  3) 
the  squirrel-cage  rotor  forms  the  inner  element,  and  is  driven 
direct  by  the  turbine.  Surrounding  this  is  a  second  element,  the 
"  spinner '  capable  of  free  rotation  and  also  supported  by  means  of 
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Fig.  4.— Load  and  Speed  Cueves  as  Shunt  Generator  (no 
Compounding). 

ball  bearings  or  the  like  on  the  same  bearing  pedestals  In  which  the 
squirrel-cage  rotor  runs.  This  element  bears  the  primary  winding 
of  the  induction  generator  on  its  inside  surface  and  the  armature 
winding  of  the  converter  on  its  outside  surface,  being  fitted  with  a 
commutator  and  brushes  in  the  usual  way. 

Outside  of  this  again  is  the  field  ring  of  the  converter,  carrying 
the  pole-pieces  and  their  windings.  &c. 

The  author,  however,  has  hitherto  devoted  his  attention  chiefly 
to  the  other  or  "  fly-wheel ''  type  of  design,  jjcrhaps  chiefly  because 
it  permits  of  the  use  of  a  standard  design  of  converter. 

The  cardinal  feature  of  this  is  that  both  primary  and  secondary 
are  "overhung,"  or,  in  other  words,  supported  by  a  single  bearing, 
The  most  essential  feature  of  any  single-bearing  construction  is  to 
reduce  the  overhang  of  the  centre  of  gravity  of  the  overhung  mass 
beyond  the  bearing-nose  as  much  as  possible.  It  will  be  found  in 
every  case  that  the  design  adopted  enables  us  to  reduce  this  over- 
hang to  a  matter  of  a  few  inches  beyond  the  bearing  nose  even  in 
the  most  extreme  cases,  and  for  sizes  of  500  kw.     In  order  to  do 
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this,  an  induction  Renerator  dcsipn  of  largo  diameter  anij  short 
laDKtb  mimt  be  adopted. 

We  need  have  no  anxiety  as  rffrards  the  effects  of  centrifugal 
force  on  the  primary.  It  is  merely  necessary  to  take  care  that  the 
primary  end  connections  are  well  anchored  in  any  convenient  way. 
The  peripheral  speeds  of  the  secondary  are  also  <iuite  moderate.  A 
squirrel-cage  rotor  is,  of  course,  ideal  for  high-tpeed  designs.  As 
there  is  only  one  bar  per  slot,  which  can  be  pushed  through  from 
the  end,  there  is  no  dilliculty  in  thickening  the  overhanging  lip 
of  the  slot  suttioiently  to  take  care  of  the  centrifugal  force  of 
the  bar. 

The  only  point'  which  need  cause  us  any  anxiety  i8_  the 
short-circuiting  ring  of  the  squirrel  cage.  This  cannot  be  made  of 
steel,  as  it  must  consist  of  a  high-conductjvity  non-magnetic 
material.  In  this  connection  I  wish  to  draw  att<  ntion  to  the  pro- 
perties of  aluminium  for  high-speed  work.  It  will  be  found,  on 
calculation,  that  for  all  high-speed  work  aluminium  gives  a  factor 
of  safety  only  inferior  to  that  of  good  sttel,  on  account  of  its 
extreme  lightness.  Probably  some  of  the  new  light  alloys  are  still 
better  in  this  respect.  At  present  prices,  moreover,  alominium  is, 
volume  for  volume,  cheaper  than  any  other  miiterial  except  cast- 
iron  and  an  ordinary  grade  of  steel,  again  on  account  of  its 
lightness. 

Hence,  if  we  adopt  the  end-ring  construction,  in  which  the  end 
ring  <;  is  made  of  rolled  aluminium  sheet,  we  have  an  ample  factor 
of  safety  against  centrifugal  force. 

Fig.  2  is  a  sketch,  approximately  to  scale,  showing  the  mechanical 
design  of  a  TiOO-kw.  induction-generator.  It  will  be  seen  that  the 
centre  line  of  tlie  secondary  only  overhangs  the  bearing  nose  by 
little  more  than  an  inch,  while  the  slowly-revolving  primary  is 
overhung  by  approximately  D  in.  We  may  estimate  the  weight 
of  this,  including  everything,  as  not  over  3,500  lb.,  so  that  with  an 
overhang  of  '.i  in.  onlyand  a  speed  of  600  k.I'..m.  we  are  well  within 
the  range  of  fly-wheel  practice. 

The  cardinal  features  of  the  design  used  to  obtain  these  results 
are  two  in  number. 

1.  The  primary  frame  is  made  of  a  non-magnetic  material,  in 
which  a  number  of  holes  are  cast  corresponding  to  the  stator  slots. 
Through  these  holes  the  stator  bars  are  brought,  and  so  the  stator 
winding  is  kept  outside  the  frame. 

By  this  means  the  overhang  of  the  primary  is  reduced  very 
much,  as  we  do  not  have  to  allow  space  for  the  end  connections 
inside  the  frame.  The  frame  abuts  solidly  on  the  pnnchings  all 
round,  and  there  is  no  hollow  space  to  cause  mechanical  weakness. 
There  is  ample  room  for  the  end  connections,  and  they  do  not  have 
to  be  cramped  in  any  way  ;  and  there  is  ample  ventilation  for  the 
end  connections. 

2.  The  other  important  feature  of  the  design  is  the  arrangement 
by  which  the  joint  between  the  two  hubs  on  which  the  primary  and 
secondary  of  the  induction  generator  are  built  up  is  made  inside  the 
bearing  instead  of  on  the  projecting  part  of  the  shafts  in  the  usual 
way.  This  enables  us  to  have  a  quite  ample  and  rigid  bearing 
surface,  and  yet  only  have  a  shaft  extension  of  about  3  in.  in  the 
set  considered.  The  distance  between  the  ends  of  the  two  bearing 
brasses  is  only  about  1 1  in.,  scarcely  more  than  it  would  be  with  an 
ordinary  flange  coupling. 

The  machine,  in  general,  consists  of  two  forced  lubrication, 
water-cooled  bearings  of  large  size,  supporting  respectively  one  end 
of  the  turbine  and  the  secondary  of  the  induction  generator,  and 
one  end  of  the  converter  and  the  primary  of  the  induction  generator. 
Mounted  on  the  turbine  shaft  A  by  a  very  long  taper  fit  and  keyway 
is  a  steel  hub  H  on  which  the  secondary  of  the  induction  generator  is 
built  up  of  punchings  in  the  usual  way ,  the  end  rings  of  the  squirrel- 
cage  winding  i;  being  of  aluminium,  in  which  holes  are  punched  for 
the  bars  l,  these  being  afterwards  riveted  over  on  the  outside.  The 
primary  is  built  up  within  a  frame  L,  pro\nded  with  holes  on  one  side, 
through  which  the  insulated  stator  bars  .1  pass.  This  frame  is 
mounted  by  a  taper  St  of  ample  area  and  keyway  on  another  steel 
hub  N,  similar  in  general  design  to  that  used  for  the  secondary,  which 
is  again  mounted  by  a  taper  fit  within  the  bearing  on  the  converter 
shaft  A.  In  order  to  save  the  space  taken  up  by  a  nut  on  the  front 
end,  these  taper  fits  are  arranged  to  tighten  up  from  the  back,  as 
shown  at  B  B. 

The  leads  o  v  are  brought  from  the  primary  winding  through  the 
hollow  shaft  to  the  converter. 

Fig.  4  shows  load  and  speed  curves  for  the  experimental  machine 
as  shunt  generator.  In  these  curves  the  turbine  speed  is  shown  to 
one-half  the  scale  of  the  generator  speed.  Since  half  the  speed  of 
the  turbine  is  the  synchronous  speed  of  the  generator,  the  difference 
between  the  turbine  and  generator  speeds  read  off  on  the  generator 
speed  scale  is  the  slip  in  revolutions  per  minute  of  the  induction 
generator.  It  will  be  seen  that  the  load  was  limited  by  the  capacity 
of  the  turbine,  as  this  began  to  fall  rapidly  in  speed  above  90 
amperes  load  with  the  set  arranged  as  a  three-wire  machine  ia  the 
manner  described  above.  Load  was  applied  to  one  side  of  the 
system  only,  the  other  side  being  left  entirely  unloaded.  The  maxi- 
mum difference  in  voltage  between  the  two  sides  corresponding  to 
full-load  current  on  one  side  and  no  load  on  the  other  was  3i 
per  cent. 


NEW    ELECTRICAL    DEVICES.    riTTINQS 
AND    PLANT. 


AlternatiDg-Ciirrent  >'etnork  Protector. 

The  alternating-current  network  protector  herewith  illustrated  has 
been  designed  to  disconnect  a  defective  transformer  instantaneously, 
thus  protecting  the  secondary  network  by  preventing  an  overload 
on  the  remaining  transformers  and  consequently  any  interruption 
of  the  service.  The  device  is  entirely  electrical,  being  free  from 
moving  parts,  and  requires  no  adjustment  or  attention.  In  prin- 
ciple it  is  a  series  transformer  possessing  three  windings — a  primary 
connected  in  series  with  the  primary  of  the  step-down  or  service 
transformer,  a  secondary  connected  in  series  with  the  secondary  of 
the  service  transformer,  and  a  tertiary  or  auxiliary  winding  con- 
sisting of  a  few  turns  of  heavy  wire  so  designed  that  the  ratio  of 
current  that  will  flow  in  them  during  short-circuits  is  high  as 
compared  with  the  current  in  the  other  coils.  The  primary  and 
secondary  windings  of  the  device  are  provided  with  the  same  ratio 
of  turns  as  the  primary  and  secondary  of  the  step-down  transformer 
with  which  it  is  to  be  used.  The  protector  is  connected  in  line 
with  the  step-down  transformer,  so  that  during  normal  operation 
the  currents  in  its  primary  and  secondary  windings  oppose  each 
other  in  direction,  and  as  the  ratios  of  the  windings  in  the  device 
and  in  the  step-down  transformer  are  equal,  the  excitation  in  the 
two  windings  of  the  device  is  also  equal,  and,  the  latter  being  con- 
nected in  opposition,  no  current  is  produced  iu  the  short-circuited 


Ghent  Exbibition. — We  have  received  a  copy  of  a 
French  booklet  cf  60  pages  containing  the  complete  regulations 
controlling  the  supply  of  electricity  and  lighting  at  the  above 
exhibition.  Anybody  interested  in  the  matter  can  peruse  the 
publication  at  this  office. 


Fio.  1. — Diagram  ok  Connections 


coil.  A  diagram  of  connections  for  a  three-wire  secondary  main 
is  shown  in  fig.  1.  One  terminal  of  the  primary  of  the  step-down 
transformer  is  connected  in  series  with  the  primary  winding  of  the 
device.  The  terminals  of  the  secondary  of  the  step-down  trans- 
former are  connected  to  the  distribution  main  through  the 
secondary  windings  of  the  device,  as  ehovra.  In  the  engraving  it 
will  be  noted  that  there  are  two  V-shaped  fuses,  the  bottoms  of 
which  are  connected  to  the  outer  wires  of  the  three-wire  secondary 
network.  One  of  the  upper  prongs  of  each  of  the  fuses  is  connected 
to  the  end  of  its  respective  secondary  coil,  while  the  other 
prong  of  each  of  the  fuses  is  attached  to  the  third  and  heavy 
auxiliary  winding  as  shown.  The  fuses  act  as  a  short-circuit  con- 
nection on  these  auxiliary  secondary  coils,  and  the  function  of  the 
combination  is  such  that  under  normal  conditions  the  currents  in 
the  primary  and  in  the  secondary  coUs  of  the  protective  device 
neutralise  each  other,  so  that  there  is  no  mmf  circulating  in  the 
core  of  the  series  transformer  to  energise  the  auxiliary  or  heavier 
secondary  winding.  This  balance  is  maintained  at  all  loads  and  is 
upset  only  by  a  reverse  current  from  the  secondary  network  into 
the  transformer,  such  as  is  occasioned  by  a  short-circuit  in  the 
latter.  This  condition  immediately  reverses  the  relative  polarity 
of  the  secondary  coUs,  thus  energising  the  core  and  causing  a  heavy 
short-circuit  current  through  the  heavier  or  auxiliary  secondary 
winding  by  way  of  the  short-circuiting  fuses.  The  short-circuit 
current  through  the  fuses  immediately  ruptures  them  and  isolates 
the  main  terminals,  so  that  the  defective  transformer  is  instantly 
cut  out  and  disconnected  from  the  line,  thus  permitting  the  remain- 
ing transformers  connected  to  the  network  to  continue  their 
function  of  taking  up  the  load  of  the  defective  transformer,  with- 
out any  resultant  interruption  to  the  service.  The  device  is  made 
by  the  Metropolitan  Engineering  Co.,  Brooklyn,  ^.Y.—MecCrUial 
World, 
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Wardle  Lanterns. 

A  well-illustrated  2-1-paere  catalogue  for  1912-13,  which  has  been 
issued  by  the  Wardle  Engineeking  Co.,  of  1'.I6,  Deansgate, 
Manchester,  contains  very  full  particulars  of  the' "  Streetlite,'' 
Watertight,  "  Beatark,"  "  Onelite,"  "  Drawlite,"  and  "Vertolite" 
fittings,  and  brackets  and  accessories  made  by  the  firm.  Views 
showing  typical  Wardle  installations  are  also  included.     Our  view, 


The  price  at  which  it  is  retailed  is  well  within  the  reach  of  the 
average  consumer,  whilst  the  consumption  is  1,000  watts  with  a 
three-heat  control  provided  for  by  means  of  a  switch.  The  internal 
dimensions  are  15  in.  x  12  in.  x  IO5  in.,  and  it  is  therefore  of 
ample  siz6  for  a  family  of  six  or  eight  persons. 


Electric  Window-Display  Deyiccs. 

To  give  point  to  the  printed  statement  near  by  that  his  phono- 
graph records  are  "entertaining,'  a  St.  Louis  dealer  in  talking 
machines  has  a  window  exhibit  with  two  round-ended  cylindrical 
record  boxes  which  follow  each  other  with  a  succession  of  somer- 
saults around  the  inclined  table  top.  This  odd  effect  is  accom- 
plished by  rotating  a  pair  of  magnets  inside  the  table  beneath  the 
path  of  the  capsule-shaped  tumblers,  each  of  which  contains  a 
small  iron  ball,  fig.  4.  As  the  balls  are  drawn  around  under  the 
attraction  of  the  magnets,  the  capsules  advance  with  a  peculiar 
somersaulting  action  that  arouses  the  curiosity  of  every  passer-by. 


Fig.  2. — Wardlk  Watertight  Fitting. 


fig.  2,  shows  a  100-c.P.  watertight  fitting  made  in  spun  zinc  or 
copper  of  heavy  gauge  ;  fittings  of  this  type  are  made  for  single 
lamps  of  Tip  to  1,000  c.P.  and  for  clusters.  Fig.  3  shows  the 
'■  Vertolite  "  fitting  for  four  .^0-c.P.  lamps. 

This  type  of  fitting  is  claimed  to  be  the  cheapest  on  the  market, 
and  is  particularly  suitable  for  interior  illumination  owing  to  the 
combination  of  direct  and  indirect  lighting.  An  effective  advertise- 
ment o».n  be  displayed  on  the  bowl. 


Fig.  3. — Wardle  "Vertolite  "  Fitting. 


The  Wardle  Engineering  Co.  are  the  actual  manufacturers  of  the 
various  fittings  which  they  list,  and  have,  we  understand,  built  up 
a  big  home  and  foreign  trade  in  their  specialities. 

The  company  has  taken  offices  at  53,  Victoria  Street,  S.W. 
(Tel.  5688  Vic),  where  Mr.  F.  E.  Phillips  will  continue  to  represent 
them. 


New  Simplex  Oven. 

Messrs.  Simplex  Conduits,  Ltd.,  of  116,  Charing  Cross  Road, 
W.C,  have  introduced  a  modification  of  their  well-known 
"  Combination  Cooking  Outfit,''  in  the  form  of  an  improved  oven, 
which  is  designed  to  give  an  increased  rate  of  cooking  with  a 
decreased  consumption  of  current  by  conserving  all  the  heat  and 
providing  special  means  for  circulation  of  the  air.  The  case  of  the 
oven  is  made  of  highly  polished  metal,  which  successfully  prevents 
any  loss  of  radiation,  and  the  heating  element  is  the  standard  10-in. 
size  of  boiling  plate  ;  the  boiling  plate  is,  when  in  use,  enclosed  in 
a  separate  chamber  at  the  base  of  the  oven,  which  practically  forms 
a  false  bottom,  the  bottom  itself  being  suitably  heat  insulated.  In 
order  to  increase  the  top  heat  by  circulation  of  the  air,  the  sides  of 
the  oven  carrying  the  shelves  are  fitted  about  i'-in.  away  from  the 
actual  sides  of  the  oven,  giving  a  duct  through  which  the  heated 
air  in  the  bottom  chamber  can  circulate  upward  and  around  the 
dishes  to  be  cooked. 

It  is  found  that  this  design  increases  the  rate  of  cooking  up  to 
20  per  cent,  over  the  ordinary  form  of  oven,  whilst  the  circulation' 
of  the  air  results  in  the  temperature  at  the  top  of  the  oven  being 
maintained  at  a  temperature  within  a  few  degrees  of  the  air  at  the 
Bottom  of  the  oven. 


Fig.  4.— Window-Display  Device. 


Another  curiosity-provoking  stunt  seen  in  a  local  drug-store 
window  is  a  "perpetual-motion  '  machine  made  up  of  four  widely 
advertised  razors  stuck  into  a  large  cork,  the  whole  rotating  on  a 
nail  point  which  bears  on  an  inverted  glass  tumbler.  Loiterer^*  in 
front  of  the  window  ofl'er  many  wise  explanations  of  concealed 
magnets,  commutating  devices,  tec,  but  the  secret  of  the  continued 
motion  is  an  8-in.  electric  fan  hidden  among  some  boxes  at  the  lear 
of  the  window.— Eleftrii'ii!  M'orhl. 


E.A.C.  Testing  Rlieostat. 

The  Electrical  Apparatus  Co.,  Ltd.,  of  Vauxhall  Works, 
South  Lambeth  Road,  London,  have  introduced  a  new  testing 
rheostat,  by  means  of  which  a  current  can  be  regulated  ani  held 


W'^% 


Fig.  5.— E.A.C.  Testing  Rheostat. 


between  full  load  and  1  per  cent,  of  full  load,  in  steps  of  1 /300th  of 
1  percent,  of  the  full  load  current.  There  are  five  8-way  regulating 
switches,  each  having  a  total  resistance  of  Jth  of  the  previous  one, 
so  that  the  sub-divisions  of  the  last  switch  are  one  1/30,000  of  those 
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of  the  first.  Owinfr  to  the  nejfligible  re»i«tanco  temperature 
coefficient  of  the  materials  emiiloyed,  a  current  once  set  wiU  not 
alter  apprec^iably.  Kvcry  rheostat  is  arranged  so  that  it  ie 
impossible  to  damatre  it  on  the  voltaofe  for  which  it  is  desiprned.  A 
number  of  these  rheostats  have  been  supplied  to  central-station 
test  rooms,  factory  testinc  departments,  and  standardising  labora- 
tories. 

Oalallth. 

We  recently  visited  the  oflicee  of  the  International  Galamth 
Co.'s  London  agency,  fi-8,  Crutchid  Friara,  E.G.,  to  inquire  into  the 
electrical  properties  and  capabilities  of  "Galalith" — that  remark- 
uble  substance  which  is  manufactured  from  skimmed  milk,  and 
consists  of  casein.  In  the  simplest  form,  it  is  of  the  colour  of 
cheese  ("blonde"  Galalith).  and  partakes  of  the  nature  of  ivory, 
ebonite,  celluloid  and  bone,  in  that  it  is  elastic,  tough,  practically 
unaffected  by  acids,  untouched  by  alkalis  and  ether,  and  quite  non- 
inflammable.  It  appears,  therefore,  to  combine  many  of  the  most 
advantapreous  features  of  the  very  dissimilar  substances  mentioned 
above.  It  can  be  turned  and  otherwise  tooled  with  ease,  takinp  a 
clean  thread  and  a  high  polish  :  and  it  can  be  pressed  and 
embossed  whilst  hot.  IJesides  the  natural  colour,  it  can  be  had 
in  over  80  tints,  including:  excellent  imitations  of  ivory,  tortoise- 
shell,  and  coral,  and  in  transparent  qualities.  It  is  not  brittle  like 
ebonite.  The  electrical  projierties  of  (lalalith  are  also  satisfactory, 
its  resistivity  dry  beinir  13,500  metiohms.  and  after  soakinir  for 
24  hours  in  water,  2,S0o  mepohms  per  centimetre  cube,  as  measured 
at  Faraday  House.  The  dielectric  strength  of  a  sheet  0312  cm. 
thick  was  1 1 ,000  volts. 

On  the  other  hand,  its  disadvantages  are  that,  as  indicated  by 
the  resistance  test,  it  absorbs  water,  to  the  extent  of  4'(>  per  cent, 
in  24  hours  ;  there  is  no  known  solvent  for  it,  and  therefore,  presum- 
ably, like  ebonite,  it  cannot  be  perfectly  joined  by  cement.  These, 
however,  arc  not  serious  drawbacks,  and  for  parts  of  switches,  kc, 
for  use  indoors,  and  similar  purposes,  it  is  an  admirable  substitute 
for  porcelain,  being-  practically  free  from  risk  of  breakage,  and 
being  made  in  so  many  colours  and  i>atterns  that  it  can  be  had  to 
match  almost  any  decorations.  The  raw  material  is  supplied  in 
long  rods  up  to  18  mm.  diameter,  and  in  flat  sheets  up  to  50  x  10 
X  about  15  mm.  thick. 
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The  National  Telkphone  Akbitbation. 

(Cmiiimted  from  page  726.) 

Mb.  Anduew  Ocilvie,  third  secretary  to  the  Post  Office,  in  charge 
of  the  administration  work  of  the  telegraph  and  telephone  branches 
of  the  Post  Office,  gave  evidence  as  to  the  purchase  of  the  Glasgow 
municipal  telephone  system  by  the  Postmaster-General  for  some 
£305,000  on  May  :Ust,  1906,  and  of  the  Brighton  system  for  £111,000 
on  October  18th,  1906.  In  the  case  of  Glasgow,  the  number  of 
stations  taken  over  was  12,821,  a  charge  of  £23  79  per  station. 
In  the  Brighton  case  2,000  stations  were  taken  over  at  a  cost  of 
£24'5  per  station.  The  Glasgow  Corporation  had  a  license  running 
up  to  1913,  and  the  Brighton  license  ran  to  i;i26,  so  these  were  both 
taken  over  as  going  concerns,  and  the  price  paid  was  for  something 
beyond  the  mere  value  of  the  plant.  A  comparison  of  the  number 
of  stations  on  the  two  systems  might  not  be  a  bad  way  of  com- 
paring the  amount  of  traffic  on  the  one  system  and  the  other,  but 
it  was  a  bad  way  of  comparing  the  cost  of  the  two  systems.  In  the 
first  place,  in  making  such  a  comparison  it  would  be  assumed  that 
the  expenditure  on  each  station  represented  the  cost  of  construction, 
not  more  and  not  less,  and  that  the  quantity  of  plant  in  the  stations 
of  both  systems  was  the  same.  In  neither  respect  could  there  be 
any  comparison  in  the  case.  Witness  explained  by  detailed 
reference  to  the  accounts  of  the  Post  Office  how  it  came  about 
that  the  amount  given  as  capital  expenditure  greatly  exceeded 
the  cost  of  construction.  So  far  as  the  amount  of  plant  on  the  two 
systems  was  concerned,  he  agreed  with  Mr.  Slingo's  evidence  that 
there  was  a  much  greater  quantity  of  plant  installed  in  the  Post 
Office  stations  than  in  those  of  the  company,  and  the  quality  was 
superior.  Referring  to  the  Glasgow  instaliatii/n.  witness  said  it 
was  opened  in  1901,  and  a  considerable  portion  of  it  was  under- 
ground. Being  a  municipality,  they  had  no  difficulty  in  giving 
themselves  way  leaves.  The  Brighton  installation  was  also  opened 
in  the  same  year  or  in  1902.  In  1911  the  Glasgow  stations 
numbered  11,843,  or  a  reduction  of  nearly  1,000.  This  was  owing 
to  a  cessation  of  competition  between  the  business  of  the  Corpora- 
tion and  the  National  Telephone  Co.  The  competitors  had  offered 
their  service  at  a  rate  of  25s.  a  year.  When  the  competition  ceased, 
however,  and  the  agreements  at  this  rate  terminated,  they  were  not 
replaced  by  new  subscribers.  From  1906  to  1912  out  of  12,821 
stations,  no  less  than  5,172  stations  were  given  up.  Some  4,000 
stations,  however,  were  replaced  by  new  subscribers  at  a  higher 
rate,  so  that  the  net  loss  was  a  little  under  1,000  stations.  They 
were  more  successful  in  getting  new  subscribers  at  Brighton 
at  the  higher  rate  than  they  were  at  Glasgow.  In 
the  London  system  the  company's  figure  for  the  number 
of  exchange  stations  was  84,751,  but  witness  said  the 
correct  figure  was  79,342.  On  March  3l8t,  1911,  the  number  of 
Post  Office  stations  in  London,  including  private  wire  stations,  was 


79,342,  and  in  the  provinces  42,388,  a,  total  of  121,730.  On  the 
same  date  in  London  the  number  of  private  wire  stations  was 
5,192,  and  in  the  provinces  5,738.  The  capital  expenditure  on  these 
was  £818,501  in  London,  and  £235,19(1  in  the  provinces.  This 
expenditure  made  a  total  of  £1,054,000,  as  compared  with  £991,000, 
the  calculation  made  by  the  company.  The  number  of  wires  on 
the  Post  Office  system  was  68  per  cent,  of  the  number  of  stations, 
and  the  wires  of  the  company  to  its  own  stations  only,  were  56  per 
cent.  That  showed  that  the  quantity  of  plant  in  use  on  the  Poet 
Office  system  was  greater  than  that  used  by  the  company.  In 
answer  to  further  questions,  witness  said  the  estimated  capital 
expenditure  on  telephone  construction  for  the  current  year  was 
£968,691,  of  which  £449,408  was  for  London,  £283,546  for  the 
provinces,  and  £235.737  for  trnnk  lines.  That  was  exclusive  of 
any  expenditure  on  lands  and  buildings.  To  that  there  was  to  be 
added  £1,831,000  for  telegraph  construction  and  maintenance.  The 
ratio  of  cost  of  supervision  to  the  cost  of  construction  and  main- 
tenance together,  was  12{  per  cent,  on  the  cost  of  labour  and 
materials,  but  in  that  there  was  included  the  cost  of  the  engineering 
supervision  of  the  Post  Office  electric  lighting  plant,  and  other 
work  which  could  not  be  properly  debited  to  telephone  construction 
and  maintenance.  Witness  did  not  agree  with  the  contention  in 
the  company's  claim  that  the  cost  of  obtaining  subscribers'  agree- 
ments should  be  reckoned  as  part  of  the  working  expenses  of  the 
service. 

Cross-examined  by  Sm  A.  Cripp.s,  Witness  admitted  that  after 
the  Post  Office  took  over  the  municipal  telephone  service  of 
Glasgow  and  Brighton,  they  had  to  raise  the  rates  in  order  to  make 
the  service  remunerative. 

Ite-examined,  Witness  said  there  was  no  basis  for  the  assumption 
that  Glasgow  was  carrying  on  its  telephone  system  at  a  loss,  or  that 
it  was  glad  to  get  rid  of  it  to  the  Post  Office. 

SiH  W.  B.  Pkat.  of  the  firm  of  W.  B.  Peat  .t  Co..  chartered 
accountants,  was  called  on  behalf  of  the  Postmaster-General,  and 
gave  expert  evidence  respecting  the  calculations  submitted  by  the 
company.  He  said  he  had  not  been  able  to  ascertain  the  exact 
amount  spent  by  the  company  out  of  revenue  for  capital  construc- 
tion, as  he  had  only  had  access  to  the  printed  balance  sheets.  He 
should,  however,  very  much  doubt  whether  they  had  spent  anything 
out  of  revenue  on  capital  construction. 

Mh.  Danckwerts.  K.C.  (for  the  company)  :  Well,  really,  how 
can  Witness  say  that  .' 

Witness  replied  that  he  based  his  assumption  on  the  speeches  of 
the  chairman  of  the  company,  which  were  printed  and  circulated 
amongst  the  shareholders.  In  regard  to  depreciation.  Witness  said 
the  company's  tables  were  arithmetically  correct,  but  he  did 
not  think  they  showed  in  a  fair  measure  the  amount  of  deprecia- 
tion. The  calculations  were  all  right  as  a  money  table.  They 
stated  that  in  20  years  an  instalment  of  £80.243  would,  with 
interest  at  5  per  cent.,  yield  £1.000,000.  That  was  perfectly  true, 
but  that  did  not  mean  that  within  a  period  of  20  years  the  figures 
80  given  truly  represented  the  actual  amount  of  depreciation  which 
would  take  place.  Such  a  calculation  would  be  all  right  if  they 
were  dealing  with  an  annuity,  which  was  a  fixed  amount  recover- 
able from  the  person  who  had  topav  it.  or  a  lease  which  terminated 
on  a  fixed  day.  Both  were  capable  of  determination  to  an  hour  on 
a  particular  day,  and  the  yield  was  a  certain  regulated  sum,  but  a 
piece  of  plant  was  in  an  entirely  different  category.  It  might 
yield  a  profit  on  one  day  and  a  loss  the  next.  It  might  live  for 
20  years  or  only  1 5  ;  on  the  other  hand,  it  might  live  for  25  years. 
A  piece  of  plant  did  not  pay  interest  unless  it  earned  it,  and  then 
it'was  profit. 

Mr.  Bickmasteb.  K.C.  (for  the  Post  Office):  And  is  this  table 
of  the  company  based  on  the  assumption  that  a  certain  piece  of 
plant  will  yield  a  certain  percentage,  viz.,  8  per  cent.,  throusrhout 
a  fixed  term  of  years  .' — Yes.  there  is  the  assumption  that  this 
8  per  cent,  will  be  yielded  with  mathematical  regularity  throughout 
a  period  of  20  years.  Five  per  cent,  of  this  8  per  cent,  was  allotted 
for  interest  and  3  per  cent,  for  sinking  fund. 

Witness  added  that  a  table  of  the  character  for  the  purposes 
of  depreciatinn  was  perfectly  useless.  Secondly,  even  if  it  were 
useful,  the  5  per  cent,  allowed  for  interest  was  unattainable  with 
safety  ;  and  thirdly,  assuming  that  the  property  was  sold  at  the 
end  of  10  years  half  of  the  life  of  the  plant  was  gone,  and  if  half 
its  life  was  gone  then  half  its  value  was  gone. 

Have  you  found  this  to  be  the  case  with  commercial  undert^akings 
of  which  you  have  had  experience  ? — Absolutely.  I  have  had  35 
years'  experience  and  have  never  known  a  case  where  depreciation 
has  been  calculated  on  this  basis. 

Witness,  continuing,  said  that  a  commercial  company  writing 
off  depreciation  could  not  afford  to  deal  with  the  sinking  fund  in 
the  way  that  had  been  suggested.  A  commercial  company  had  to 
maintain  its  plant  in  an  efficient  state,  and  to  do  that  it  must 
employ  the  depreciation  fund. 

Mr.  Buckmaster  :  You  have  to  provide  sums  to  keep  the 
plant  efficient .' — Quite  so.  Yon  have  to  write  off  an  amount  for 
depreciation  in  order  to  maintain  the  plant  in  an  efficient  manner 
and  not  put  it  into  the  sinking  fund.  My  view  is  that  the  sinking 
fund  in  itself  is  an  unnecessary  element  of  speculation.  To  adopt 
the  method  of  a  sinking  fund  in  order  to  ascertain  depreciation  is 
uniust  as  between  buyer  and  seller. 

Continuing,  Witness  said  the  balance-sheet  for  1911  showed  that 
a  total  sum  expended  on  construction,  exclusive  of  land  and 
buildings,  was  £15,677,810. 

Mb.  Buckmaster  asked  if  any  of  that  sum  was  represented  as 
purchase  money  for  patents  and  goodwill  of  the  business  1 — That 
was  so. 

How  did  you  ascertain  that  ? — By  referring  to   the  company's 
accounts,  the  speeches  of  the  chairman,  &c. 
Mb.  Danckwebts,  K.C,  said  it  would  be  better  if  the  parties 
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were  to  go  into   the  figures   relating  to  the  expenditure  on   the 
purchase  of  patents,  ice,  and  endeavour  to  agree  as  to  a  figure. 

Mk.  Justice  Lawrence  said  it  would  be  more  agreeable  if  the 
Court  could  have  an  agreed  figure. 

The  SoLiciTOR-CiENERAL  said  he  assented  to  Mr.  Danckwerts's 
suggestion.  The  parties  could  meet  and  endeavour  to  agree  upon 
a  figure. 

Further  examined,  SIR  William  Peat  said  the  original  figure 
put  forward  by  the  company  as  representing  the  cost  of  constructing 
its  undertaking  was  £20,1131,0-12,  but  the  value  was  rather  less 
There  was  a  difl'erence  of  upwards  of  £5,000,000  between  the 
original  claim  of  the  company  and  the  amount  which  its  accounts 
showed  had  been  expended  on  construction,  exclusive  of  land  and 
buildings.  The  sum  spent  on  this  latter  item  was  £841,000. 
According  to  the  company's  figures,  the  value  of  the  plant  was 
£18,287,790,  which  meant  that  the  company  had  realised  that  sum 
on  an  expenditure  of  £l.';,(i77,810,  or  a  surplus  of  £3,000,000  odd. 
Assuming  those  figures  were  correct,  then  the  company  need  not 
have  written  off  any  depreciation  at  all  ;  on  the  contrary,  it  might 
have  written  on  an  appreciation. 

Mr.  Buckmaster  :  In  other  words,  the  plant  increased  in  value 
rather  than  decreased,  as  the  years  went  on  .' — The  claim  would 
certainly  lead  one  to  that  inference. 

Continuing,  Witness  said  he  had  examined  the  company's  table 
with  reference  to  the  depreciation  of  the  plant,  and,  in  his  opinion, 
it  did  not  disclose  a  proper  measure  of  depreciation. 

Mb.  Percy  Le.\ke,  of  the  firm  of  Messrs.  Leake  &  Co.,  chartered 
accountants,  Abchurch  Lane,  B.C.,  was  then  called.  He  said  he  was 
the  author  of  a  work  entitlel  "  Wasting  Assets.''  He  had  estima'ed 
the  value  of  the  N.T.  Co.'s  plant  at  £11,140,621,  after  allowing 
for  various  considerations  for  and  against  the  company's  estimate, 
and  taking  the  life  of  the  plant  at  30  years.  Taking  the  13  3  years 
of  life  assumed  by  the  Post  Office,  he  estimated  the  value  of  the 
plant  at  £6,914,232,  the  Post  Office  estimate  being  £7,334,794.  In 
his  opinion,  if  the  company  had  spent  the  whole  of  its  revenue  on 
capital  account,  the  valueof  the  plant  could  not  exceed  £  14,971,000. 
The  method  of  estimating  depreciation  should  be  fixed  by  having 
regard  to  the  length  of  life  of  the  plant  and  the  cost  of  construc- 
tion, and  reducing  the  cost  of  construction  jirn  rata  by  the  number 
of  years  of  life  that  had  expired.  This  was  what  was  known  as 
the  "  straight  line  "  method.  He  agreed  with  the  previous  witness 
that  the  method  of  estimating  depreciation  of  plant  by  a  sinking 
fund  was  fallacious,  because,  taking  an  estimated  life  of  20  years 
for  the  plant,  its  maximum  value  would  have  been  reached  by  the 
tenth  year,  and  would  be  overstated  by  25  per  cent,  as  compared 
with  the  ''straight  line"  method.  Throughout  many  year^  of 
experience  he  had  never  heard  of  an  induEtrial  undertaking  that 
invested  money  in  a  sinking  fund  to  meet  depreciation  of  plant. 
The  original  claim  of  the  company  was  for  £20,900,000,  which  at 
3  per  cent,  would  produce  £615,000  per  annum.  lis  dividends  from 
1907  to  1911  averaged  6  per  cent,  upon  its  capital. 

Cross-examined  by  Mr.  I),\nckweuts,  Witness  said  that  even  on 
the  highest  estimate  of  the  company,  the  valuation  of  the  plant 
could  not  be  more  than  £14,296,000. 

Sir  Hugh  Bell,  chairman  and  managing  director  of  Messrs. 
Bell  Bros.,  ironmasters  and  colliery  proprietors,  of  Middlesbrough, 
stated  that  he  was  associated  with  a  good  many  industrial  enter- 
prises in  the  North  of  England.  His  company  had  invested  capital 
of  about  £1,500,000,  and  their  output  of  steel  was  1,000  tons  a  day. 
They  consumed  about  a  million  tons  of  coal  a  year. 

Sir  J.  Simon  :  Has  your  attention  been  oalltd  to  the  sinking 
fund  method  suggesteo  for  adoption  by  the  company,  in  order  to 
arrive  at  the  measure  of  depreciation  ,' — Yes. 

In  your  experience,  have  you  ever  heard  of  any  tale  of  plant 
which  has  been  conducted  on  that  basis  ' — I  do  not  remember  any. 

Do  you  think  that  such  a  method  is  a  true  guide  / — No,  because 
it  assumes  that  at  any  moment  during  the  currency  of  the  sinking 
fund,  the  fund  will  be  sufficient  lo  meet  requirements.  It  is 
obvious  that  the  sinking  fund  only  suffices  to  meet  requirements  at 
the  termination  of  its  purpose,  and  not  duiing  its  currency. 

If  you  wanted  to  ascertain  the  value  of  a  plant  which  had 
reached  some  intermediate  stage  of  its  life,  do  you  think  you  could 
apply  the  sinking  fund  method  .' — No,  I  do  not. 

Cross-examined  by  Mr.  Dancewebts  :  Suppose  the  earning 
power  of  a  piece  of  plant  increased,  how  would  you  deal  with  it 
then  ? — I  am  at  a  loss  to  understand  how  it  could  increase. 

Well,  take  a  telegraph  pole  ;  supposing  you  put  an  extra  arm  or 
an  extra  set  of  wires  upon  it,  then  you  would  increase  its  earning 
power  .' — If  you  did  that  you  would  not  have  the  same  piece  of 
plant.  You  would  have  altered  its  character.  But  even  then, 
although  you  may  have  succeeded  in  making  it  do  more  work  it 
would  not  be  worth  any  more  money  to  buy. 

Is  it  not  common  experience  that  plant  decreases  more  rapidly 
in  value  towards  the  end  of  its  life  than  in  its  earlier  stages  1 — Oh, 
yes,  of  course  it  does.  As  a  matter  of  fact,  one  maintains  one's 
plant  so  that  it  will  do  its  work  until  it  is  pulled  out.  It  might, 
perhaps,  not  do  its  work  so  well  in  the  twentieth  year  of  its 
life  as  in  its  fifteenth,  but  substantially  it  does  its  work  until  the 
end,  and  you  may  disregard  that  progressive  deterioration  which 
obviously  must  be  admitted. 

Sir  Geo.  Gibbs,  chairman  of  the  Eoad  Board,  said  he  was  the 
general  manager  from  1891  to  1906  of  the  North-Eastem  Railway 
Co.  In  1906  he  took  over  the  control  of  several  London  under- 
ground electric  railways.  During  the  time  he  was  manager  of  the 
North-Eastern  Kailway  Co.  the  aggregate  capital  expenditure  of  the 
company  was  £17,000,000,  and  the  aggrfgate  expenditure  on 
working,  maintenance,  kc,  £75,000,000.  The  capital  expenditure 
of  the  three  underground  tubes — the  Bakerloo,  the  Piccadilly  and 
Brompton,  and  the  Charing  Cross,  Euston  and  Hampstead  Railways 
— between  1906  to  1910,  wheT  he  severed  his  connection  with  the 


undertakings,  amounted  to  about  £16,0o0,000.  In  the  course  of 
his  experience  he  had  often  had  to  consider  problems  which  arose 
in  connection  with  arriving  at  the  value  of  plant.  He  was 
constantly  concerned  in  arranging  for  contracts  for  the  construction 
of  works,  and  had  had  to  consider  the  question  of  proper  charges  to 
be  made  in  respect  of  them. 

Sir  J.  Simon  :  The  method  adopted  by  the  Post  Office,  as  you 
have  doubtless  seen,  in  arriving  at  the  reinstatement  cost,  was  by 
means  of  allowing  a  percentage  for  administration,  an  additional 
percentage  for  the  further  element  of  contractors'  profits,  and  then 
5  per  cent,  for  what  was  known  as  employers'  burden.  Is  that, 
in  your  opinion,  a  proper  method  to  employ  ? 

Mr.  Danckwerts  (to  Witness)  :  Have  you  had  experience  as  a 
contractor  .' — No,  not  as  a  contractor. 

Me.  Danckwerts  (to  the  Commissioners):  Then  I  submit  that 
the  witness  is  not  competent  to  give  evidence  as  to  what  a  con- 
tractor would  do. 

Sir  J.  Simon  :  Throughout  witness's  business  life  he  has  had 
to  consider  the  way  of  arriving  at  the  value  of  the  employers' 
burden. 

Witness  said  he  understood  he  was  asked  his  view  as  to  the 
method  in  which  the  claim  in  the  present  case  was  dealt  with,  viz., 
by  taking  a  complete  total  to  cover  everything  and  for  the  pur- 
poses of  examination  and  investigation  dividing  that  total  into 
four  elements  :  the  fundamental  cost,  the  contractors'  management 
and  supervision  charges,  the  contractors' profit  and  the  employers' 
burden.  He  considered  that  the  division  of  the  total  into  these 
four  heads  was  a  very  convenient  method  of  analysing  the  cost  and 
forming  a  jucgment  upon  the  matter. 

Sir  J.  SiMO.N  :  Take  the  last  item  ;  the  addition  of  5  per  cent, 
upon  what  would  be  the  contractors'  charge,  have  you  had  to  con- 
sider over  and  above  the  contractors'  price  what  is  the  burden 
which  falls  upon  employers  ? — Yes,  in  fact  the  underground  enter- 
prise was  just  such  a  case.  It  comprised  the  contracting  for  and 
building  an  amount  of  work'  running  into  an  expenditure  of 
18  millions  of  money,  and  composed  of  a  great  variety  of  elements. 
The  Underground  Co.  was  in  the  position  of  the  assumed  employer, 
and  the  kind  of  questions  I  had  to  consider  in  connection  with 
that  work  were  exactly  on  all  fours  with  the  questions  we  are 
dealing  with  now,  namely,  to  ascertain  upon  what  terms  practic- 
ally and  commercially  you  could  secure  contracts  for  the  carrying 
out  of  a  telephone  syeteni,  the  agreed  fundamental  cost  of  which 
was  £10,000,000. 

Did  you  in  all  your  tube  work  place  the  construction  work  out 
to  contractors  / — Yes,  the  Underground  Co.  was  just  in  the  position 
of  an  employer,  or  the  owner  and  financing  company  for  the  con- 
cern. All  the  contracts  had  to  be  placed  with  various  contractors. 
And  over  and  above  the  total  sums  paid  to  the  contractors  you 
had  to  consider  what  was  a  proper  sum  in  addition  .' — Yes,  I  had 
to  consider  every  branch  of  expenditure  in  estimating  the  total. 

Witness  said  that  the  amount  of  5'61  per  cent,  worked  out  in 
the  Post  Office  figures  to  represent  the  expenditure  which  fell 
upon  the  employer,  known  as  the  employers'  burden,  was  quite  a 
sufficient  allowance.  That  percentage  represented  a  figure  of 
£578,000,  which  was  ample  to  cover  administration  and  supervision 
of  construction,  payment  made  to  consulting  engineers,  &c.  To 
that  figure  was  to  be  added  the  total  contractors'  charges  which 
made  up  an  absolutely  exhaustive  classification. 

Sir  J.  Simon  :  If  the  materials  and  labour  up  to  gang  foreman 
cost  £10,000,000  odd,  would  a  charge  of  £7,800,000  for  local  super- 
vision, engineering,  contractors'  profits  and  employers"  burden  be 
reasonable .' — All  I  can  say  is,  I  should  like  to  be  the  contractor. 
The  mere  statement  of  such  a  figure  is  sufficient  to  show  that  there 
has  been  an  extraordinary  over-estimate. 

What  do  you  say  to  the  reasonableness  of  the  charge  of 
£4,300,000  for  contractors"  supervision  and  profit? — It  seems 
utterly  unreasonable. 

Have  you  ever  come  across  such  a  charge  as  that  before  ' — 
Never. 

Witness,  continuing,  agreed  with  previous  witnesses — that  the 
method  of  arriving  at  the  value  of  plant  by  means  of  a  sinking 
fund  was  fallacious.  Nor  did  he  think  that  the  cost  of  raising 
capital  should  be  regarded  as  part  of  the  cost  of  construction. 

At  this  point  SlE  A,  Cripi'S  said  that  if  it  were  convenient  for 
the  Solicitor-General,  he  being  himself  at  saturation  point,  would 
suggest  that  at  the  close  of  the  evidence  they  should  proceed  with 
the  argument  on  the  main  part  of  the  case.  In  the  meantime,  he 
thought  a  considerable  advance  might  be  made  in  the  endeavour  to 
arrive  at  an  agreement  on  outstanding  matters.  If  that  were  done, 
he  had  every  hope  that  in,  perhaps,  three  weeks,  the  Court  would  be 
in  a  position  to  consider  a  lump  sum  award. 

The  Solicitor-General  said  he  had  stil!  some  evidence  to 
call  ;  it  was  mainly  corroborative,  and  after  that  he  agreed  with 
his  learned  friend  that  it  would  be  most  convenient  to  proceed 
with  the  main  argument,  because  if  there  were  an  interval  they 
would  probably  forget  more  about  the  evidence  than  they  were 
ever  likely  to  learn  from  a  study  of  the  shorthand  notes. 

Mr.  Justice  Lawrence  said  that  when  counsel  had  finished, 
the  Commissioners  would  have  to  put  their  heads  together,  and  it 
would  be  very  convenient  to  have  the  arrangement  about  out- 
standing matters  before  them,  including  the  question  of  land  and 
buildings,  so  that  they  might  all  be  put  into  the  judgment. 

Sir  a.  Cripps  said  the  parties  were  trying  to  see  how  near  they 
could  come  to  each  other  on  outstanding  matters,  and  both  the 
Post  Office  and  the  company  were  doing  their  best  in  that  direction. 
Sir  George  Gibb,  in  cross-examination  by  Sir  Alfred  Cripps, 
admitted  that  nowadays  Parliament,  in  the  construction  of  a 
new  line,  allowed  interest  to  be  paid  out  of  capital  during  the 
construction  work.  Until  recently,  however,  it  was  illegal. 
That   charge   for  interest,  said  witness,  would   count  as  part  of 
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tin!  capital,  but  not  aa  part  of  the  capital  cost,  because  it  <iiil  not 
represent  any  asset,  and  capital  coxt  applied  only  to  money  expended 
on  usuable  and  realisable  assets.  The  other  was  a  mere  book- 
keepin;;  entry,  which  did  not  add  to  the  value  of  the  plant  in  the 
least. 

At  a  later  stapre  in  the  proceedintrs,  the  Attobnky-Oenekal  said 
he  had  had  an  opportunity  of  discussinjj  and  carefully  considerinpr 
with  those  associated  with  him,  the  body  of  evidence  which  had 
been  called,  and  they  had  come  to  the  conclusion  that  they  would 
jettison  a  fair  body  of  the  treneral  evidence  which  it  was  intended 
to  call.  They,  therefore,  hoped  to  conclude  the  evidence  on  the 
valuation  of  the  plant  that  day.  In  regard  to  the  conclusions  the 
Court  miirhtarrive  at,  he  was  anxious  t»  have  a  reasoned  judgment 
on  the  mains  heads. 

Mr.  Jr.sTiCK  Lawrence  said  they  were  bound  to  give  a  reasoned 
judgment.  If  both  sides  wanted  items  dealt  with  specially, 
the  Court  would  do  their  best  to  do  so.  It  had  never  been  his 
intention  since  the  Attorney-General  protested  against  a  lump  sum 
award  to  abstain  from  giving  a  reasoned  judgment.  It  would  be 
more  convenient  to  give  a  sum  in  one  amount,  but  he  would  hear 
any  arguments  upon  adopting  that  course  at  a  later  stage. 

Referring  toother  particulars  in  the  comimny's  claim,  Si ii  Rrrns 
Isaacs  said  they  were  small  matters  upon  which  it  was  impoj^sible 
for  his  clients  to  arrive  at  a  conclusion  in  their  own  miadn  until 
they  had  more  information  supplied  by  the  company.  He  had 
mentioned  the  matter  to  .'^ir  A.  Cripps,  and  he  had  no  doubt  they 
would  be  able  to  agree  as  to  what  particulars  should  be  given  by 
the  company,  but  should  any  iiuestion  arise  during  the  time  the 
Court  was  considering  its  award  as  to  the  further  information  that 
they  were  pressing  for,  he  would  suggest  that  the  parties  might 
approach  the  Commissioners  in  chambers. 

His  IjOUnsHiP  said  it  would  take  some  days  before  the  Court 
could  deal  with  the  mass  of  figures  presented  and  come  to  a  con- 
clusion. If  during  that  time  any  assistance  could  be  given  by  the 
Court,  they  would  be  happy  to  give  it. 

SiK  A.  Crii'I'S  agreed  with  the  suggestion,  and  said  he  would 
endeavour  to  supply  further  information  required. 

Evidence  was  then  given  by  Mu.  IIknuv  Spabks,  a  staff  oflScer 
in  the  Stores  Department  of  the  Postmaster-General,  to  show  that 
according  to  the  contention  of  the  Post  OHice.  there  was  little  or 
no  charge  that  could  properly  be  levied  for  storage  during  con- 
struction. 

(To  be  continued.) 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Edinburgh  Tramways  Co.  Sied. 

"If  the  notice  board  says  a  car  will  stop  and  it  does  not,  then  it  is 
a  delusion  and  a  snare,"  remarked  Sheriff-Substitute  Guy,  in  giving 
decree  for  £10  to  a  cab  proprietor  who  sued  the  Edinburgh  and 
District  Tramways  Co.,  Ltd.,  for  damage  done  to  a  cab,  which  was 
run  into  by  a  cable  car.  The  driver  of  the  cab  said  that,  owing  to 
a  notice  board  at  an  "island  "  stating  that  cars  stopped,  he  thought 
he  was  .safe,  but  the  car  did  not  stop,  and  the  collision  occurred.  The 
cable  car  driver,  on  the  other  hand,  asserted  that  the  drivers  had  no 
instructions  to  stop  at  any  "  island  "  unless  they  got  the  "  bell  to 
do  so. 


Tramway  Obstriction. 


A  POINT  in  an  alleged  tramway  obstruction  case  was  decided  last 
week  by  Sherifl  Shennan  at  Hamilton.  The  Lanarkshire  Tram- 
ways Co.  brought  a  complaint  against  ,1.  Wilmot  \  Sons,  showmen, 
for  having,  with  a  traction  eneine,  obstructed  the  tramway  line  at 
Blantyre  for  40  minutes.  The  Sheriff  dismissed  ihe  complaint, 
holding  that  it  was  wrongly  brought,  in  respect  that  the  essence 
of  the  charge  was  wilfulness,  which  could  not  apply  to  the  firm, 
but  to  the  manager  or  servant  of  the  respondents. 


Weber  &  Co.,  Ltd. 


In  the  Companies'  Winding-TJp  Court,  Mr.  Justice  Neville  heard 
a  petition  by  the  County  of  London  Electric  Supply  Co.,  Ltd.,  for 
the  compulsory  winding-up  of  the  above  company. 

After  hearing  Counsel,  his  Lordship  thought  no  case  had  been 
made  out  for  going  against  the  wishes  of  the  majority  of  the 
creditors,  and  dismissed  the  petition. 


iNDO-EnEOPEAN   TELEGRAPH   Co.,   LTD. 

In  the  Companies'  Court,  Mr.  Justice  Neville  heard  a  petition  by  the 
Indo-European  Telegraph  Co.,  Ltd.,  asking  the  Court  to  sanction  a 
special  resolution  passed  by  the  company  for  the  alteration  of  its 
memorandum  of  association  for  the  purpose  of  extending  its  objects. 
The  proposals  were  reported  in  our  issue  of  August  Hth  last,  p.  227. 
There  was  no  opposition  to  the  petition,  and  his  Lordship  sanc- 
tioned the  alteration  of  the  memoradum  as  proposed. 


A.MENDMENTS. 

NEW  ZE.VLANI). — The  New  Zealand  Customs  Authorities  have 
decided  that  shaft  couplings  (to  couple  a  steam  engine  to  an  electric 
generator)  are  to  be  dutiable  at  the  rate  of  20  per  cent,  m/  rnlnrcm 
if  of  British  origin,  and  30  per  cent,  ml  nihiivm  if  foreign. 

The  Board  of  Trade  have  received  a  cable  from  H.M.  Trade 
Commissioner  in  New  Zealand,  reporting  an  alteration  in  the 
Customs  Tariff  with  regard  to  the  duty  leviable  on  telephones 
imported  into  the  Dominion.  The  effect  of  this  alteration  is  to 
admit  free  of  duty,  telephones  which  are  the  produce  of  some  part 
of  the  British  Dominions,  and  to  levy  a  duty  of  10  per  cent,  ad 
rulorem  on  all  foreign  telephones. 

SOUTH  AFRICA.— The  Union  of  South  Africa  Customs 
Authorities  have  decided  that  railless  trolley  buses  are  to  be 
dutiable  at  the  rate  of  12  per  cent,  ad  viihrew  if  of  British  origin, 
and  Iti  per  cent,  if  foreign. 

DENMARK. — The  Danish  Customs  Authorities  have  decided  to 
levy  duty  at  the  rate  of  28  ore  per  kg.  on  the  following  goods  : — 
Lami)shades  or  globes,  consisting  of  pieces  of  coloured  glass 
framed  with  lead  and  furnished  with  a  metal  rim  ;  lamp  globes, 
colourless,  but  with  completely  dpaque  ground, 

FRENCH  WEST  AFRICA.— A  new  tariff  is  to  come  into  force  on 
January  next.  The  items  in  this  new  tariff  which  particularly 
interest  readers  of  the  Electrical  Review  are  the  following  :— 

Boilers,  steam  engines,  other  motive  machinery, 
motor  and  engineering  apparatus  of  all  kinds, 
detached  jiarts  of  such  machines  and  apparatus...     B  %  ad  val. 

Iron  and  steel  for  constructional  works        :>  %  ad  val. 

Fixed  and  rolling  stock  for  railways  and  tramways, 
except  articles  of  woodwork  for  fitting  up  the 
inside  of  carriages,  imported  separately 3  %  ad  val. 

All  other  articles  not  separately  mentioned  in  the 

tariff  and  not  included  in  the  free  list     10  %  ad  val. 

The  free  list  includes  scientific  and  precision  instruments  and 
apparatus  (not  including  photographic  instruments  or  medical  and 
surgical  instruments  and  apparatus). 

Note. — The  value  of  goods  on  whioh  duty  will  be  calculated  will 
be  the  value  in  the  country  of  origin,  plus  cost  of  packing,  freight, 
insurance,  and  other  expenses  up  to  the  port  of  arrival. 

BARBADOS.— 77/e  lioanl  of  Trade  Jounial  publishes  a  notice 
calling  attention  to  an  Act  passed  by  the  tiovemment  of  Barbados 
to  establish  a  preferential  tariff  in  favour  of  British  goods.  This 
Act  will  come  into  force  at  the  same  time  as  the  Canada — West 
India  Treaty.  The  preferential  rates  of  duty  provided  for  will  be 
applicable  to  goods,  the  produce  or  manutaoture  of  any  British 
country  if  imported  directly  from  that  country,  which  have  been 
landed  only  for  transit  and  kept  in  bond  for  that  purpose.  Proof 
of  origin  will  be  required  with  the  bill  of  entry  at  the  Customs 
House.  Every  manufactured  article  to  be  admitted  under  the 
preferential  tariff  must  be  linnii  tidi'  the  manufacture  of  a  British 
country  and  a  "  substantial  portion  "  of  its  value  must  have  been 
produced  by  labour  in  one  or  more  of  such  countries.  The  following 
are  the  chief  proposals  of  interest  to  readers  of  the  Electrical 
Review  : — 

Present  rates. 

Proposed  rates.        applicable  to 

Br.  pref.       General    goods  of  what- 

tariff.  tariff.  ever  origin. 

Cjpper  in  sheets,   rods,  bars,  A:c., 

per  100  lb 4/2  4/2  4/2 

Yellow  metal  in  sheets,  per  100  lb.       4/2  4/2  4/2 

Electric  dental  appliances  ...       8%         10  %  10% 

Lamps  and  lamp  chimneys  ...       9%  11t%  10% 

Wire 9%         lli%  10% 

Machinery,   including   motor  and 
other  engines,   steam  boilers, 
and  electric  machinery  (men- 
tioned in  the  free  list)         ...      free  2  %  free 
Ditto,  not  mentioned  in  the  free 

list        S%         10  %  10% 

All  other  articles  not  mentioned 
in  the  Tariff  or  in  the  free 
list        10%         10  %  10% 


Darwen  Electricity  Supply. — An  imiuiiy  has  been  held 

into  the  application  of  the  Corporation  for  snnction  to  borrow, 
among  other  amounts,  £6,650  for  the  purpose  of  extending  the 
plant,  &c.,  at  the  electricity  works. 


Advertising  in  China. — As  our  readers  are  well  aware, 

trading  conditions  in  China  demand  a  style  of  advertising  different 
from  our  own.  We  have  before  us  an  illustration  of  an  Osram 
lamp  advertisement  published  there  by  the  General  Electric 
Co.,  Ltd.,  and  we  hear  that  circulars  and  pamphlets  regarding 
Osram  lamps  are  also  now  drawn  up  in  characteristic  Chinese  style. 
Already  excellent  results  have  been  obtained. 
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NEW    PATENTS    APPLIED    FOR,     1912. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


24,550.    "  Electromagnetic    ratchet    feeding    devices."      G.    A.    Vassberg. 

October  26th.     (Complete.) 
24,663.    "  Ignition  devices."    W.  M.  Mordet.    October  26th, 
24,571.    "  Renewing   metallic-filament    incandescent  electric  lamps."      F, 

Harrison  and  F.  L.  Harrison.    October  26th. 


23,993.  "  Apparatus  for  automatically  operating  gas  or  electric  lamps." 
C.  R.  Oliver.    (Addition  to  23,789, 1911.)    October  21st.    (Complete.) 

24,021.    "  Electric  burglar  alarm  for  doors."    J.Gabriel.    October  21st. 

24,023.     "  Fittings  for  electric  lamps."    H.  Garde.    October  21st. 

24,032.    "  Electric  switching  devices."    H.  S.  Hatfield.    October  2l8t. 

24,043.    '•  Electrical  relays."    8.  G.  Brown.    October  Slst. 

24,046.  "  X-ray  apparatus."  H.  C.  Snook  and  E.  W.  Kelly.  (Convention 
date,  October  27th,  United  States.)    October  2l8t.    (Complete.) 

24,051.  "  Electrodes  for  use  in  producing  endothermic  gas  reactions."  H. 
Paulino.  (Convention  date,  October  24th,  1911,  United  States.)  October'21st. 
{Complete.) 

24.058.  "  Manufacture  of  wire."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States. 1    October  2lBt. 

24.059.  "Resinous  condensation  products."  British  Thomson-Houston 
Co.,  Ltd.    (General  Electric  Co.,  United  States.)    October  21st. 

24.060.  "  Resinous  compositions."  British  Thomson-Houston  Co.,  Ltd. 
{General  Electric  Co.,  United  States.)    October  2l8t. 

24,066.    "  Electric  propulsor."    B.  P.  Gomez.    October  22nd. 

24,071.  "  Protectors  for  incandescent  electric  lamps."  D.  L.  J.  Broadbent. 
October  22nd. 

24,073.  "  Electrically-operated  suction  cleaners  for  the  extraction  of  dust 
and  the  like."  Armobduct  Manufacturing  Co.,  Ltd.,  P.  W.  L.  Camps,  and 
W.  Schmahl.    October  22nd.    (Complete.) 

24,089.  "  Electromagnetic  apparatus  applicable  for  telephonic  and  the 
like  signalling  and  other  purposes."  M.  S.  Conner  and  A.  R.  Kahl. 
October  22nd. 

24,097.  "  Parallel  working  of  synchronous  machines."  E.  C.  R.  Mares. 
(Akt.  Ges.  Brown,  Boveri  et  Cie.,  Switzerland.)    October  22nd.    (Complete.) 

24,131.    "  Electric  heaters."    J.  Nathan.    October  22nd. 

24,1.36.  "  Method  and  means  for  the  intensification  of  intermittent  im- 
pulses."   A.  M.  Nicolson.    October  22nd. 

24,142.  "  Electric  organs  and  other  musical  instruments."  J.  R.  C.  Gale. 
October  22nd. 

24,154.  "Base  fittings  for  electric  incandescent  ilamps."  W.  E.  Laes. 
(Geb.  Jaeger,  Germany.)    October  22nd.    (Complete.) 

24,180.     "  Controlling  switch."    J.  Pihlens.    October  23rd. 

24,183.  "  Electrical  step-by-step  mechanisms."  I.  H.  Parsons  and  A.  E.  J. 
Ball.    October  23rd. 

24,203.  "  Cold  electrolytic  process  for  the  recovery  of  tin  from  waste  tinned 
metal  and  alloys."    A.  L.  C.  Nodon.    October  23rd.    (Complete.) 

24,237.  "  Metallic  armouring  of  insulated  electric  cables."  A.  H.  Howard. 
October  23rd. 

24,243.     "  Arc  lamps."    H.  Weiss.    October  a3rd. 

24.254.  •*  Resinous  condensation  products  and  process  of  making  the  same." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States'  ) 
October  23rd. 

24.255.  "  Plastic  condensation  products."  British  Thokson-Houston  Co 
Ltd.    (General  Electric  Co.,  United  States.)    October  23rd.  ' 

24,260,    "Rheotomes."    R.  Eisenmann.    October  23rd. 

24,263.  "  Trolley  arms  used  in  electric  tramcars,  telphers  and  the  like  " 
R.  Dempster  &  Sons,  Ltd.,  and  J.  W.  Beoadhead.    October  24th. 

24,274.    "Secondary  electric  clocks."    W.  J.  Parker.     October  24th. 

24,289.  "  Electrical  fittings,  stoppers  for  jars,  and  the  like."  A.  Waltho 
October  24th. 

24,313.  "Electromagnetic  apparatus  for  driving  the  pendulums  of  electric 
clocks."  A.  Jabs.  (Convention  date,  October  25th,  1911,  Germany.)  October 
34th.    (Complete.) 

24,317.  "  Sterilising  appliance  for  application  to  telephone  moathpieoee  and 
the  like."    C.  W.  Akers  and  6.  L.  Lightfoot.    October  24th. 

24,343.  "  Brushes  or  collectors  (or  electrical  machines."  W,  E  Lake 
{Socit'te  Anonyme  le  Carbone,  France.)    October  24th. 

*■  ^*'?^.'    ^  ^"u  ^'''n/",!  use  in  wireless  telegraphy."    E.  Girardeau.    (Conven- 
tion date,  October  2Sth,  19H,  Germany.)    October  24th.    (Complete.) 

24,349,  "  Electrical  deposition  of  metals  and  apparatus  therefor."  C  D 
Burnet  and  A.  P.  Stohuenger.    October  24th. 

24,363.  "  Hinge-lock,  specially  adapted  for  controlling  an  electric  switch  or 
switches."    H.  W.  Firth  and  F.  W.  LEAKE.    October  24th.  »wnon  or 

24,361.  "Manufacture  of  metal-filament  electric  lamps."  W. L. Pakbnham 
October  24th.  ' 

24,372.    "  Switches  for  overhead  trolleys."    J.  Sthaiton.    October  25th. 

24,384.    "  Switches  for  overhead  trolleys."    J.  Steaiton.    October  25th.' 

24,889.  "Electrical  resistances  or  current-graduating  devices."  Dimming 
Switches,  Ltd.,  and  W.  L.  Barber.    October  25th. 

24,404.  "  Electrodes  for  secondary  or  storage  batteries,  and  the  manufacture 
and  construction  thereof."    G.  Horley.    October  25th. 

24,406.  "Electrical  resistances  and  condensers."  H.  W.  Sullivan  n  F 
Hay  and  A.  D.  HUGHSON.    October  25th.  " .  oullii  an,  u.   1^. 

24.408.  "Electric  telephones."    L.  G.  Hammer.    October  26th. 

24.409.  "  Impulse  transmitters  tor  electrical  circuits."  (Convention  date 
December  7th,  1911,  United  States.)    W.  M.  Bruce,  Jun.    October  25th 

24,485.     "  Electromagnetic 
October  25tli.    (Complete.) 

,n?i'f^*A  ."u"°.«?,!  electric  safety  lamps."    O,  Oldham.    (Addition  to  24,787, 
1911.)    October  25th.  '       ' 

24,439.     "Contact-breaker  for  electric  bells  and  the  like."    Sterling  Tfip 
phone  and  Electric  Co.,  Ltd.,  and  F.  G.  Bell.    October  25th. 
i.^A''^'    "'^<"°P°°™t  P"'B  of  electric  batteries."    H.  F.  Joel,  sen.    Goto- 


eparators."     G.  Rietkoitee  and  P.  Claes. 


24,484.  "  Arrangement  of  the  exciting  windings  of  the  rotating  field  systems 
of  electric  machines.'  F.  Ljungstrom.  (Convention  date,  October  26th,  1911, 
Sweden.)    October  26th.    (Complete.)  ' 

24,492.  "Pipe  unions  or  couplings  for  electric  conduit  junction  boxes  and 
other  purposes."  P.  H.  Terrv,  H.  M.  Bigwood  and  Bhotherton  Tubes  and 
Conduits,  Ltd.    October  26th.    (Complete.) 

24,499.  "  Electromagnetic  suspension  devices."  B.  Graemi<!Er.  (Con- 
vention date,  October  27th,  1911,  Germany.)    October  26th.    (Complete.) 

24,502.  "Circuit  connection  for  electrical  installations,  with  mixed  loads  " 
Landis  &  GVR.  (Addition  to  22,591/12.  Convention  date,  November  23rd,  1911 
Switzerland.)    October  26th.    (Complete.)  ' 

34,603.  "Tariff  electricity  meter."  Landis  &  Qyr.  (Convention  date 
October  27th^  1911,  Switzerland.)    October  26th.    (Complete.) 

F.   D.   T. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 


Circuit    Interrupters.    F.  W.  Harris.    21,903.    October  4th.    (October  8th, 

1910.) 
Alarm  Sionalltno  and  CoNTaoLi.iNa  Devices.    A.  Richter  and  E.  H.  Bock, 

21,959.    October  6th. 
Telephone  Switchboards.    E, S.  McLam.    22,046.    October 6th.    (October 7th, 

1910.) 
Couplings  for  Electric  Conductors.    A.  J.  Buckland.    22,188.    October  7th. 
Electrically-Driven    Receipting    and    Cash-Reoisterino    Till.      Mrs,    H, 

Godefroid.    22,232.    October  9th.    (October  10th,  1910.) 
Electric  Signalling  Apparatus  for  Telephones  and  the  like.    G.  H.  Nash 

and  Western  Electric  Co.    22,238.    October  9th. 
Signals  FOR  USE  in  Wireless  Telegraphy.    O.Angelini.    22,443.    October  llth. 
Telephonic  Transmitters,  Receivers  and  other  like  Diaphragm  Instruments. 

A.  Marr.    22,682.    October  lath. 
Windings  of  Electric  Generators  and  other  Electrical  Maouihes.    P.  R. 

Jackson  &  Co.,  Ltd.,  and  R.  Ainsworth.    23,548.    October  26th. 
Systems  of  Arrangements  for  Indicating  the  Names  of  Stations  on  Trains 

and  for  Analogous  Purposes.    Siemens  Bros.  Dynamo  Works  and  E.  P. 

BarHeid.    23,998.    October  80th. 
Electric   Water   Heater   and  .Steam   Generator.    A.  P.  Nichols.    24,486. 

November  3rd. 
Electrically-Operated    Motor    Vehicles.      Crompton    &    Co.,  Ltd.,  J.  C. 

Macfarlane  and  H.  Burge.    24,778.    November  7th. 
Pawls  of  Electric  Controller  Regulators.    S.  Smith,  A.  Fleming  and  T. 

Guerin.    26,291.    November  24th.    (Cognate  application,  29,06u  of  1911.) 
Electrically-Operated    Motor    Vehicle.s.      Crompton    i    Co.,    Ltd.,  J.  C. 

Macfarlane  and  H.  Burge.    26,408.    November  isSth. 
Electric  Welding  Machines.    British    Thomson-Houston    Co.    (Allgemeine 

Elektricitttts-Ges.)    26,645.    November  28th. 
Audible  Electric  Signalling  Devices  and  the  like.    T.  S.  Rogers.    26,909. 

December  1st.    (Addition  to  23,802  of  1909.) 
Dynamo-Electkio  Induction  Machinery.     Akt.-Qes.  Brown,   Boveri  et  Cie. 

28,388.    Dtcember  16th.    (December  16th,  1910.) 
Spinning  or  Twisting  Machines  with  Separately  and  Electrically-Driven 

Flyers.    U.  Schneider.    19,146.    December  27th. 


1912. 


P.C.Hewitt.    183.    January  2nd.    (January  8rd, 
British  Tbomson-HoUBton  Co.    (General 


Vapour-Electric  Apparatus. 

1911.) 
Electric  Power-Factor  Indicators. 

Electric  Co.)    193.    January  2nd. 
Contact  Apparatus  foe  Electric  Indicators  for  Indicating  the  Direction  of 

Rotation  of  a  bHAFT.    P.  Molinari.    2,855.    January  29th. 
Electric    Heating    Element.      H.    J.    Dowsing    and    D.   Huntley.      3,253. 

February  9th. 
Electric  Animal  Exterminators.    O.  N.  Calvert.    8,540.    February  12th. 
Transmitter  FOR  Printing  Telegraph  Systems.    P.  Etienne.    4,585.    February 

23ra.    (February  a4th,  1911.) 
Time-Controlled  Mechanism  FOR  Electric  Switches.    R.  Haddan.    (Copeman 

l!;lectric  Stove  Co.)    6,986.    March  9th.     (Divided  application  on  2!!, 001  of 

1911.1 
Electrically-Actuated   Pumps   for    Elastic   or    Non-Elastic   Fluids.    W. 

Richardson.    6,004.    March  llth. 
Multiple  Control  of  Electric  Motors.     R.  Richter  and  Maffei-Schwartzkopff- 

Werke  Ges.    6,624.    March  18th.    (April  21st,  1911.) 
Automatic  Protection  Device  for  Electric  Circuits.    P.  M.  Levy  and  H.  T. 

George.    8,690.    April  llth. 
Apparatus  for  Controlling  Direct-Current   Electric  Motors.     Siemens 

Bros.  Dynamo  Works  and  F.  Lydall.    9,876.    April  25th.  a 

Electrically-Driven    Developing  Apparatus,  chiefly  for  Writing  Tele- 
graphs.   A.  E.  Rappenecker.    13.328.    June  6th. 
Protecting  Devices  for  Telephone  Apparatus  or  the  like.     Siemens  and 

Halske  Akt.-Ges.    13,853.    June  13th.    (December  22nd,  1911.)  ,,  ,,^ 

Dynamo-Electric  Machines.    Allgemeine  Elektricitiits-Ges.    15,589.    July  3rd. 

(July  3rd,  1911.    Patent  of  addition  not  granted.) 
Method  of  Carrying  out  Chemical  Gas  Reactions  by  Means  of  an  Electrical 

Discharge.    H.  Andriessens  and  J.  Scheidemandel.    16,296.    July  12th. 
Telephone  Mouthpieces.    E.  Bjornson  and  J.  Hilditch.    17,171.    July  23rd.  <o 
Electrical  Measuring  Instruments.    E.  Fauvin,  E.  Amiot  and  E.  Cheneaux, 

18,214.    August7th.    (September  6th,  1911.),         _^_,;.^.^,,-   .^  __j 


r^^fma  ^Vi^'io","",??*^"^"/:  suspension  devices."  B.  Graemigee.  (Addition 
o  24,499  of  1912.)  (Convention  date.  July  3rd.  1912.  Oormonv  i  n„t„i,o,  w,n, 
(Complete.) 


!.)    (Convention  date,  July  3rd,  1912,  Germany.)     October  26th. 


Mica  in  British  Columbia.— The  Provincial  Govern- 
ment of  British  Columbia  is  about  to  investigate  the  commercial 
possibilities  of  the  mica  deposits  on  Mica  Mountain  at  Mile  53,  B.C., 
on  the  line  of  the  Grand  Trunk  Pacific  RaUway.  According  to  a 
Government  official,  the  deposit  is  at  a  height  of  5,000  ft.  above  the 
level  of  the  sea  on  a  mountain  the  summit  of  which  is  covered  with 
from  4  ft.  to  5  ft.  of  snow.  With  the  advent  of  the  railroad  the 
development  of  the  mica  deposit  becomes  a  matter  of  commercial 
importance.  It  is  said  that  the  beds  on  Mica  Mountain  will  yield 
sheets  up  to  10  ft.  sq. — Financial  A'ewx. 

Fire. — BIessrs.  Falk,  Stadeliianx  &  Co.,  Ltd.,  desii-e  to 
acknowledge  the  sympathetic  messages  received  in  connection  with 
the  fire  which  occurred  on  Sunday  morning  last  at  their  premises  in 
Great  Saffron  Hill,  London.  Whilst  the  damage  to  the  building 
involved  has  been  very  considerable,  the  bulk  of  the  warehouses  are 
intact,  and  they  are,  therefore,  in  a  position  to  carry  on  business 
without  any  interruption,  and  are  quite  able  to  cope  with  all  orders 
as  received. 
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THE  UNIVERSAL  ELECTRICAL  DIRECTORY 

(J.  A.  Berly's). 

1913     EDITION 

H.  Alabaster,  Gatehouse  &  Co.,  4,  Ludgate  Hill,  London,  E.C. 


Ju.sT  40  years  ago  to  the  very  day — November  15th,  1872 
— from  beneath  the  shadow  of  St.  Paul's  and  within  a 
stone's  throw  of  the  very  place  where  these  lines  are  now 
being  written,  there  was  "  launched  into  the  waters  of 
scientific  literature  a  new  barque," — a  modest,  unassuming, 
yet  confident  and  determined  little  pamphlet  of  18  pages 
(65  in.  X  9i  in.)  of  editorial  matter.  Amid  the  good 
wishes  of  a  number  of  men  of  eminence  in  those  days  it 
started  out  upon  its  voyage,  and  to-day,  after  most  of  those 
voices  have  become  silent,  it  continues  on  its  way,  still 
fulfilling  the  purpose  for  which  it  first  set  out. 

Issued  first  as  a  monthly  paper,  it  became  a  bi-weekly  in 
six  months,  and  so  appeared  until  a  few  years  later,  when, 
launching  further  out  into  the  deep,  it  became  a  '•  weekly,"  of 
exactly  the  size  of  page  on  which  these  words  are  printed. 
In  the  words  of  its  founders,  "  the  applications  of  electricity 
had  no  special  organ  "  then,  and  it  was  their  intention  to 
meet  the  want.  Thus  it  has  come  about  that,  from  1872 
until  now,  the  Electrical  Review  has  Ijeen  published 
regularly  without  intermission. 

With  most  of  us  there  are  periods  of  life  when  we  sit  ail- 
pensively  looking  backward,  and  the  very  atmosphere 
becomes  filled  with  multitudinous  forms  and  memories.  We 
may  be  pardoned  if,  as  a  paper,  we  confess — in  recalling  our 
birthday. — to  have  let  the  pensive  spirit  indulge  her  fancy. 
For,  after  all,  papers  are  at  heart  really  men — like  men  they 
breathe,  speak,  remember — do  they  not  carry  the  thoughts, 
and  even  voices,  of  ten  thousand  minds,  and  hold  them, 
perhaps  still  full  of  their  old  eloquence  and  verve,  in  the 
recesses  of  Time .' 

Recollections  will  crowd  upon  us  of  those  early  days,  and 
of  the  intervening  years — we  cannot  keep  them  back — re- 
collections of  the  men  who  were  in  electrical  science  and 
industry  at  their  very  birth,  and  associated  themselves  with 
tliis  journal  when  the  old  'bus  horse  still  took  its  measured 
tread,  the  aviator  had  not  circled  the  Cathedral  dome,  nor 
had  tubes  pierced  the  bowels  of  London.  We  recall  men 
who,  though  those  were  days  of  strain  and  vicissitude  with 
us,  had  so  confident  a  belief  that  that  little  publication  had 
entered  the  field  at  the  right  time,  and  that  a  great  future 
was  in  store  for  it,  that  they  stood  by  it  with  sympathy  and 
constancy.  Those  early  workers  have,  one  by  one,  passed 
out  of  this  sphere  of  small  affairs  to  more  peaceful  shores, 
and  of  those  who  know  the  inner  history  of  the  early  build- 
ing-up of  the  Electrical  Review  and  the  sacrifice  it 
compelled  to  some,  but  few  remain.  Distinguished  among 
these  is  Sir  William  Preece,  who,  on  a  following  page,  is  kind 
enough  to  wish  us  "  Many  Happy  Returns." 

Not  many  copies  of  the  first  volume  are  now  extant,  but 
those  who  have  access  thereto  will  find  it  interesting  to 
compare  the  programme  announced  by  the  founders  in  simple 
but  definite  terms,  with  the  tone  and  policy  of  the  journal 
during  the   intervening    years    and   the   character   of    its 
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contents  to-day.  Mark  the  courage  of  those  present  at  the 
launching  of  that  little  barque  of  1872  !  They  had  a 
"determination  to  overcome  any  opposition  that  might 
present  itself."  "We  have  consistently  endeavoured  dis- 
creetly to  continue  that  self-same  policy,  time  and  time  again 
being  called  upon  to  "  keep  our  end  up  "  against  schemers 
and  charlatans  and  envious  scribes,  either  with  our  pen  or  in 
the  Courts,  or  by  the  adoption  of  a  strong  persistent  attitude 
against  everything  that  we  suspected  would  belittle  or 
besmirch  electrical  interests,  or  obstruct  the  progress  of 
those  associated  with  their  conduct. 

Many  a  sprightly  stripling  has  since  started  out  on  similar 
purpose  bent,  but  we  have  never  had  any  reason  to  do  other 
than  wish  them  well.  To  quote  again  the  foreword  of  our  first 
number  : — "  Experience  may  prove  modification  to  be  desir- 
able, and  we  shall  gladly  profit  by  the  teachings  of  experience." 
We  have  always  striven  to  adapt  ourselves  to  the  varied 
changing  conditions  of  forty  years,  and  in  the  course  of  our 
close  observation  of  the  doings  of  icontemporary  journals 
few  things  have  stood  out  so  plainly  as  the  manner  in  which 
our  arrangements,  sections,  and  so  forth  have  been 
followed.  But  on  such  an  occasion  as  our  birthday, 
how  could  we  bring  this  thought  to  mind  with  any 
idea  other  than  to  raise  a  smile,  and  not  to  wound,  for  may 
not  emulation  of  ourselves  naturally  draw  from  us  satisfied 
and  amused  congratulations  ?  Suggestions  innumerable  have 
been  received  respecting  measures  that  we  might  adopt  for 
meeting  some  detailed  or  local  requirement  or  fanoy.  For 
all  these  good  intentions  we  are  grateful,  for  we  are  always 
glad  to  be  kept  closely  in  touch  with  the  life  and  needs  of 
the  reader  ;  it  is  not  our  practice  to  cast  aside  any  proposal 
without  weighing  it  in  the  light  of  prolonged  and  close 
experience  of  what  the  majority  at  home  and  abroad  require. 
If  the  reader  has  been  impressed  with  something  in  a 
contemporary  that  he  thought  we  might  imitate,  either  by 
way  of  frivolous  jest  or  peculiarity  of  style,  he  may  be 
pretty  sure  that  there  is  a  very  good  reason  why  it  is  in  his 
own  interests  for  it  to  be  absent  from  the  Electrical 
Eeview. 

If  we  take  pride  in  one  feature  more  than  another,  it  is, 
perhaps,  in  the  continuity  of  proprietorship  and  editorial 
and  business  personnel  of  this  journal — a  feature  which 
naturally  has  made  for  continuity  of  policy,  both  in  our 
pages  and  in  our  relations  with  the  industry. 

We  will  resist  the  temptation  to  indulge  in  detailed 
reflection  respecting  the  changes  that  have  come  over  elec- 
trical science  and  engineering  between  1872  and  1,912,  new 
developments  following  with  swift-winged  feet  upon  each 
other,  for  our  readers  are  all  busy  with  the  affairs  of  to-day, 
and  we  ourselves  have  a  journal  to  produce.  Necessity 
reminds  us  that  "  life  lies  in  the  future,  and  not  in  the  past," 
and  we  re-echo  the  words  of  our  predecessors,  and  say  that  we 
are  to-day  ready  as  a  journal  for  whatever  the  years  may  bring. 
The  early  craft  was  launched  upon  an  unknown  and  a 
troublous  sea,  and  for  40  years  that  vessel  has  weathered  the 
storm.     We  stand  to-day— experienced  pilot  and  hardy  crew 

prepared  for  any  emergency  that  may  arise  in  service  to 

the  industry,  assured  that  with  the  continued  co-operation 
and  harmony  prevailing  within,  and  continued  support  from 
the  leaders  and  the  rank  and  file  of  the  profession  and 
industry,  we  shall  be  able  to  assist  in  promoting  the  best 
interests  of  all. 


A  Coal 
Engine. 


The  article  which  we  publish  in  this 
issue  describing  a  gas  engine  which  is  its 
own  gas  producer  calls  up  an  interesting 
picture  of  what  we  may  yet  see  in  the  central  station — a  row 
of  gas  engines  with  a  coal  conveyor  passing  over  their  hinder 
ends,  and  supplying  them  with  small  or  granulated  coal. 
The  picture  is  not  one  that  will  delight  the  station  superin- 
tendent, who  takes  a  pride  in  his  humming  turbines  and 
spotless  engine  room,  but  ajsthetics  in  the  power  house  must 
necessarily  give  place  to  economics. 

Is  there  not  in  this  invention  a  useful  hint  for  the  in- 
ventors of  gas  turbines  ?  One  of  their  difficulties  is  to  get 
the  gas  into  the  combustion  chamber,  which  necessitates  the 
use  of  pumps  ;  if  they  can  inject  it  in  the  solid  form,  i.e., 
as  coal,  they  will  be  relieved  of  this  trouble  at  least,  though 
they  will  still  have  to  pump  the  air  in. 

The  coal  engine  is  really  a  natural  development  of  the 
oil  engine,  and  the  idea,  at  least,  is  old  ;  we  remember  an 
engine  fed  with  powdered  coal  at  the  Glasgow  Exhibition 
of  1901,  made  by  Messrs.  Stewart,  but  it  was  not  a  success. 
However,  that  is  no  reason  why  the  present  attempt  should 
fail,  and  we  shall  observe  its  progress  with  interest. 


The  inquest  which  took  place  last  week 
«A  Little^^  on  the  death  of  Mr.  J.  C.  M.  Thompson 
Know  e  ge.  ^  ^^  electric  bath,  once  more  exemplifies 
the  danger  of  playing  with  such  edged  tools  as  is  the  electric 
current,  without  skilled  supervision.  So  far  as  the  unfor- 
tunate victim  of  the  accident  was  concerned,  his  action  in 
taking  the  electric  bath  was  innocent,  and  we  could  not 
reproach  him  even  had  ,he  not  paid  with  his  life  for  his 
harmless  indulgence  ;  he  had  experienced  good  effects  from 
the  treatment,  and  he  could  not  be  expected  to  question  the 
competence  of  the  proprietors  of  the  baths.  But  it  cannot  be  too 
widely  known  that  the  electric  current  in  its  therapeutic  appli- 
cations, while  capable  of  conferring  immense  benefits  upon  man- 
kind when  properly  applied ,  is  dangerous  in  unskilled  hands.  The 
words  of  the  bath  attendant,  as  reported  in  the  daily  Press,  tell 
their  own  tale  to  any  technical  man  :— "  Through  the  wat«r  he 
administered  an  electric  current  of  400  milliwatts,  which 
was  equal  to  10  volts,  but  only  about  2  volts  would  go 
through  the  body."  What  could  be  more  utterly  non- 
sensical ? 

The  facts  appear  to  be  that  a  current  was  passed  through 
the  water  in  the  bath  in  series  with  an  incandescent  lamp, 
fed  from  the  public  mains  at  240  volts  ;  obviously  a  short- 
circuit  in  the  lamp  or  the  lampholder  would  immediately 
throw  the  full  voltage  upon  the  bath,  and  the  patient  lying 
in  the  water  would  be  in  an  ideal  position  to  receive  a  fatal 
shock.  The  precaution  that  was  suggested,  of  substituting  a 
number  of  small  lamps  forthe  single  one,  is  quite  inadequate  ; 
if  the  lamps  wtre  in  parallel,  it  would  multiply  the  risk,  and 
if  in  series,  there  would  still  remain  the  fact  that  on  a  three- 
wire  system,  with  the  neutral  earthed,  the  lamps  might  be 
inserted  on  the  neutral  pole,  and  the  patient  would  be  liable  to 
receive  a  fatal  shock  between  the  live  electrode  and  the 
waste  pipe  or  the  supply  pipe. 

The  use  of  current  from  the  main  in  this  manner  is 
clearly  dangerous,  unless  suitable  precautions  are  taken,  and 
ought  to  be  prohibited. 

That  ignorance  still  prevails  regarding  the  danger  of  a 
shock  from  lighting  mains  is  well  illustrated  by  the  evid- 
ence of  an  "  inspector  of  installations "  reported  in  our 
"  Notes"  to-day  ;  he  thought  it  impossible  to  be  killed  by 
a  200-volt  shock.  Yet  readers  of  the  Electrical  Review 
are  well  aware  that  several  casf  s  have  been  recorded  in  our 
pages  where  death  has  resulted  from  a  lower  pressure  than 
200  volts. 
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MANY    HAPPY    RETURNS. 


By  SIR  WM.  H.  PREECE,  K.C.B.,  F.R.S. 


The  Electrical  Review  made  its  first  public  appearance 
on  November  15tli,  1872,  exactly  10  years  ago,  as  the 
Teleiirnpliif  Jtmnial.  In  the  following  January  were  added 
to  that  title  the  words  "and  f]i,ECTiucAL  Review."  I  took 
a  keen  interest  in  the  paper  and  for  a  short  time  edited  it, 
but  the  transference  of  the  telegraphs  of  the  country  from 
private  companies  to  the  State  threw  such  a  burden  of 
work  upon  my  energies  that  I  had  to  clear  away  all  other 
work.  My  telegraphic  career  commenced  in  1852 — 
CO  years  ago!  In  18G3  I  married,  and  spent  the  honey- 
moon in  Paris  in  a  new  splendid  hotel  (the  Grand  Hotel), 
which  was  the  first  building  fitted  up  with  electric  bells  by 
Breguet.  It  tempted  me  to  write  a  series  of  articles  upon 
the  practical  applications  of  electricity,  describing  Breguet's 
system.  This  attracted  the  attention  of  Sir  James  Truscott, 
who  had  just  purchased  a  house  in  Park  Crescent,  Regent's 
Park,  and  determined  to  fit  it  with  electric  bells.  There 
was  no  firm  in  London  to  undertake  the  job,  so  the  apparatus 
complete  was  obtained  from  Breguet,  and  fitted  in  Park 
Crescent  by  two  of  my  telegraph  men  employed  in  South- 
ampton, under  the  direction  of  a  man  from  Paris. 

This  was  the  commencement  of  the  electrical  era,  which 
has  since  grown  to  such  gigantic  proportions  and  in  such 
numerous  directions,  that  the  simple  system  which  rang  "  the 
tocsin  of  the  soul,  the  dinner  bell,"  now  records  on  the  earth 
ethereal  disturbances  in  the  sun  itself.  In  1872  the  appli- 
cations of  electricity  were  growing  fast  in  number  and 
importance,  so  that  a  periodical  journal  dealing  with  all 
branches  became  imperative,  and  the  Electrical  Review 
was  launched  under  the  title — The  Teleoraphic  Journal 
AND  Electrical  Review.  The  first  part  of  the  title  was 
abandoned  in  December,  1891. 

In  the  first  number  there  were  18  small  pages  of  printed 
journalistic  matter.  In  the  last  number  (November  8th) 
there  are  44  larger  pages.  In  the  first  number  there  were 
six  pages  of  advertisements — in  the  last  number  80  ! 

The  year  1872  saw  the  birth  also  of  the  Society  of  Tele- 
graph Engineers,  and  the  first  number  of  the  Review  reports 
the  seventh  ordinary  meeting  of  that  Society  under  the  first 
President,  Sir  William  Siemens,  when  a  paper  was  read  by 
W.  H.  Preece,  Esq.,  on  "Lightnbg  and  Lightning  Con- 
ductors." Curiously  enough,  it  was  also  the  year  of  the 
birth  of  that  eminent  electrician  who  now  occupies  the 
chair — probably  our  youngest  President — of  the  Institution 
of  Electrical  Engineers,  as  it  is  now  more  properly  called. 

The  prominent  electrical  industries  in  1872  were 
electro-plating  and  the  electric  telegraph.  What  progress 
has  since  been  made  is  all  duly  chronicled  in  the  succeeding 
numbers  of  the  Electrical  Review,  and  thus  your  paper 
becomes  a  complete  historical  record,  not  only  of  the  growth 
of  the  practical  applications  of  electricity,  but  of  the  science 
itself  upon  which  these  industries  are  based.  It  indi- 
cates the  rapid  rate  at  which  the  electrical  profession 
has  risen  to  its  present  prominent  pos'tion.  In  1846, 
when  the  first  Electric  Telegraph  Company  was  inaugurated, 
the  only  electric  patents  existing  were  those  of  Elkington 
for  electro-plating  (1840),  and  Couke  &  Wheatstone's 
Telegraph  (1837).     The  Electric  Telegraph  Co.,  however, 


made  very  small  progress  in  the  first  few  years  of  its 
existence,  and  it  was  not  until  Robert  Stephenaon»  George 
Parker  Bidder,  and  Edwin  Clark  joined  the  company  in 
1851  that  it  commenced  to  flourish  and  to  go  ahead.   " 

Again,  from  the  original  company  itself  sprang  the 
British  and  Irish  Magnetic  Telegraph  Co.,  under  this 
guidance  of  Charles  Bright,  and  the  United  Kingdom 
Telegraph  Co.  under  that  of  Andrews.  Thus  commercial 
rivalry  ensured  commercial  progress  in  the  same  way 
that  this  progress  had  already  increased  the  literature  of 
the  subjects  upon  which  the  industry  was  based.  The 
growth  of  the  industry  as  well  as  that  of  the  Review 
went  steadily  on,  and  in  all  countries  throughout  the 
world  the  same  causes  have  led  to  the  wide  distribution  of 
these  industries. 

The  Electrical  Review  led  to  the  intraluction  of  the 
Eledricidn,  in  1878,  the  Electrical  Times  (which  was  first 
known  as  Liijhtnimj),  hJlertririli/,  and  many  others  at  home, 
while  in  the  United  States  the  Ehrlriral  World  and  several 
other  electriciil  papers  flourish  as  much  as  our  periodicals  are 
flourishing  at  home.  Indeed,  there  are  many  of  us  who  find 
that  there  are  too  many  publications  pouring  in  ufK)n  us 
every  week.  Those  who  are  in  the  van  of  the  business  have 
to  study  not  only  the  running  journals,  but  also  the  solid 
scientific  work  which  is  done  by  the  Royal  Society,  the 
Physical  Society,  and  other  scientific  gatherings.  Based  on 
the  growth  of  the  science,  other  Institutions  and  Societies  are 
springing  up  all  over  the  world.  Thus  electrical  literature 
and  electrical  science  are  growing  at  lightning  speed  every- 
where. 

The  activity  of  the  workers  and  the  publication  of  their 
works  by  the  literature  of  the  day,  as  well  as  the  public 
utility  raised  by  these  inventions,  have  led  to  a  very  full  and 
complete  system  of  advertising.  Indeed,  advertising  in  these 
papers  has  become  not  only  quite  a  science  of  its  own,  but 
also  a  necessity  for  those  who  are  manufacturers  and  for 
users  who  have  to  pay  as  much  heed  to  the  advertising 
pagas  as  to  the  literary  pages.  Manufacturers  them- 
selves must  find  this  growth  of  advertisement  a  very 
considerable  source  of  expense,  but  while  it  maintains  and 
tends  to  maintain  the  publications  in  full  swing,  the  public 
and  the  scientific  world  ultimately  gain.  We  now  can  know 
everything  that  is  original  or  novel,  and  we  learn  all  the 
advances  made  in  the  growth  of  our  science.  The  life  of  the 
Electrical  Review  is  a  history  of  the  life  of  the  electrical 
industry. 

There  is  one  point  connected  with  the  Review  that  is 
very  marked — its  unwavering  adherence  to  the  poUcy  with 
which  it  set  out  when  inaugurated  in  1872,  and  which  it  has 
maintained  to  the  present  day.  It  caters  for  all  branches  of 
the  industry  and  all  classes  of  the  science,  but  far  more  thau 
that,  we  learn  of  the  legal  aspect  of  all  the  disturbances 
that  arise,  and  can  follow  as  well  the  finance  of  the 
question  and  the  value  of  stocks.  The  proceedings  of  the 
innumerable  institutions  all  over  the  country  are  published 
and  we  learn  of  the  advances  made  by  the  municipalities, 
by  the  railway  companies,  and  by  the  various  branches  of 
the  industries  of  the  country,  and  we  learn,  not  only  the 
history  of  what  is  going  on  in  our  own  country,  but  also 
of  the  progress  in  every  other  country,  and  above  aU  in  the 
Colonies  and  outlying  branches  of  the  British  Empire. 

I  must  congratulate  the  Editors  and  Proprietors  of  the 
paper  upon  the  position  that  they  have  so  well  maintained, 
and  I  trust  that  I  may  live  long  enough  to  compliment 
them  at  some  future  day  on  the  jubilee  of  their  achievement. 
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HONG    KONG    UNIVERSITY. 


Since  the  publication  of  our  last  issue  we  have  received 
from  Prof.  C.  A.  M.  Smith  further  particulars  regarding;  the 
needs  and  aspirations  of  the  University,  together  with  a 
photograph,  which  we  reproduce  herewith,  showing  the 
building  as  it  actually  appears.  Already  there  are  3.5  first- 
year  engineering  students — an  excellent  start  ;  the  Chinese 
are  determined  to  go  in  for  Applied  Science,  and  Prof. 
Smith  believes  that  if  the  laboratories  are  properly  equipped 
there  will  be  at  least  250  engineering  students  in  four  years. 
These  men  will  be  eagerly  snapped  up  as  soon  as  they  have 
completed  their  engineering  training  by  Chinese  firms 
developing  the  resources  of  their  country,  and  will  thus 
become  pioneers  and  leaders  in  the  native  industries  ;  if  we 
choose,  by  making  them  acquainted  at  first  hand  with  the 
high  qualitiesof  our  apparatus  and  machinery,  we  can  make 
them  also  invaluable  channels  for  our  exports  to  flow  into 
that  vast  and  virgin  area. 

Prof.  Smith  informs  us  that  the  University  has  already 
received   offers   of  help    from     enterprising    German    and 
American  firms,  but — as  yet — nothing  from  home  ;    no  one 
ever  ciiught  our  German  or  American  i'riends  asleep  in  such 
a  matter,  or  found  them  indifferent  to,  or  lacking  apprecia- 
tion of,  the  immense  importance  of  training  the  young  engineer 
on   the   lines   most 
profitable  to  them,  and 
if   our   firms   are    not 
wide  awake,  they  will 
lose   a   unique   oppor- 
tunity,   such    as   may 
never     recur.       The 
University    has    been 
founded  in  the  interests 
of  British  trade  ;  Prof. 
Smith  is  there  to  help 
British     firms,    and 
wants  to  have  every- 
thing   British ;     the 
laboratories      of     the 
University  will  be  first- 
class     showrooms, 
visited  not  merely  by 
the  students,   but    by 
everyone     who    visits 
Hong  Kong,  which  is 
the  only  British  Colony 
in    the    Far    East ; 
students    are    already 
enrolled       from       the 
Straits    Settlements, 
Canton,  Fuchow,  &c.. 
and  will  carry  their  im- 
pressions of  the  machines  in  the  laboratories  over  an  immense 
area.     Let  us  see  to  it  that  those  machines  are  all  British, 
and  of  the  first  quality  ;  it  will  be  one  of  the  finest  invest- 
ments conceivable. 

A  British  engineering  firm  of  Tai  Koo  gave  no  less  than 
£40,000,  without  which  it  would  have  been  impossible  to 
commence  the  University.  We  are  morally  bound  to  support 
that  excellent  lead,  which  in  itself  proves  that  there  is 
abundance  of  trade  awaiting  us  out  there.  Now  let  us  do 
our  share,  and  do  it  well — and,  above  all,  quickly. 

We  have  received  from  Prof.  Smith  a  list  of  the  apparatus 
required  in  the  mechanical,  electrical  and  civil  engineering 
departments,  which  we  print  below,  and  we  shall  be  glad 
to  place  on  record  the  donations  which  we  confidently 
anticipate. 

List  of   Appakatds  Needed. 

Mechanical   JSngineeritiq  De^artvicnt. 

neat  Engines  Lahoratory. — (1)  All  kinds  of  oil  engines,  to  use 
crude  or  refined  oil,  up  to  10  H.P.  An  opportunity  to  exhibit 
engines  suitable  for  motor-boats  or  electric  lighting  plants  ;  (2) 
A  gas  engine  and  gas  producer.  The  engine  to  have  coupled  to  it  a 
generator,  D.C  ,  20-KW.,  110  volts  ;  (3)  Small  exhibition  sets,  steam 
turbines,  say,  5  to  10  H.P.,  with  condensing  plant  if  pofsible  ;  (4) 
Refrigerating  plant  ;  (.5)  A  small  oil-fired  wntcr-tube  boiler  ;  (6) 
Indicators  for  steam  and  gas  engines  ;  (7)  Condensing  plants  ;  (S) 
Ganges  ;  (9)  COj  recorder  :  (10)  Calorimeters  ;  CH)  Injectors. 

Worhshop. — (1)  Small  lathes  ;  (2)  Drilling  machine  ;  (3)  Planing 
machine  ;  (4)  Small  tools  ;  (5)  Any  measuring  appliances. 


Electrical  Engiiieering  Department. 
(1)  Ammeters,  voltmeters,  wattmeters,  range  50  amperes,  50O 
volts  ;  testing  sets  generally  ;  (2)  Motors  and  generators.  Motors 
of  about  5  H.P.  dpsirable  ;  (3)  Switches  and  switchgear  ;  (4)  Trans- 
formers (about  5  KW.)  ;  (5)  Rheostats  :  (6)  Telfgraph  and  tele- 
phone apparatus  ;  (7)  Samples  of  wires,  cables,  and  fittings- 
generally  ;  (8)  Photometric  apparatus. 

Cifil  Engineering  Department. 

Strength  of  Materials  Lahoratory. — (1)  A  10-ton  testing  machine  ; 
(2)  Wire-testing  machine;  (3)  Cement-testing  machine;  (4) 
Extensometers ;  (5)  Hardness-testing  appliances  ;  ((>)  Impact 
testing  machine  ;  (7)  Apparatus  suitable  for  microscopic  study  of 
metals. 

Ilyilraulicx  Lahoratory. — (1)  Centrifugal  pumps  up  to  5  H.P.  ; 
(2)  Pelton  wheel  up  to  5  HP.  ;  (3)  Turbines  up  to  5  H.P.  ;  (4) 
Water  meters  ;  (5)  Plunger  pumps. 


NOTES    FROM    CANADA. 


[from  our  own  correspondent.] 


The  accompanying  curves  (p.  777)  illustrate  very  clearly  the 
imports  of  electrical  apparatus  into  Canada,  both  as  regards- 
actual  values  and  the  relative  proportions. 


Hong  Kung  Univebsity. 

The  most  striking  feature  is,  of  course,  the  enormous  lead 
which  the  U.S.A.  have  obtained  over  the  rest  of  the  world  ;  for 
Great  Britain  the  most  satisfactory  one  is  that  while  the 
total  imports  of  this  class  are  increasing  at  a  tremendous 
rate,  the  Old  Country  is  securing  an  increased  percentage  (see 
percentage  curves)  even  in  the  increased  import  values  :  and 
seeing  that  the  import  trade  of  "  Other  countries  "  is,  So  far, 
almost  negligible,  it  follows  that  the  percentage  values  of  the 
imports  from  America  are  falling  in  almost  the  same  ratio  as 
the  British  ones  are  rising. 

As  real  efforts  to  secure  a  siJare  of  Canadian  trade  have 
only  been  undertaken  during  the  last  three  or  four  years, 
it  is  evident  that  these  efforts  have  been  so  rewarded  as  to 
make  the  outlook  encouraging,  and  it  will  be  extremely 
interesting  to  watch  the  results  of  the  next  few  years. 

Daring  the  nine  years  represented  in  the  curves  Canada's 
own  producing  ability  has  steadily  increased,  as  is  proved 
by  the  fact  that  her  exports  of  "  electrical  apparatus  "  have 
multiplied  sevenfold  ;  but  the  fact,  already  stated  in  these 
notes,  that  her  imports  are  bound  to  increase  at  a  great  rate 
for  many  years  to  come  seems  evident  from  a  consideration 
of  the  Trade  Picturns,  for,  as  yet,  the  value  of  her  exports 
(of  "  electrical  apparatus ")  is  only  about  one-hundredth 
of  that  of  her  imports ;  it  will,  therefore,  be  a  long  time 
before  she  can  keep  pace  with  her  own  requirements. 

An  incident  which  came  under  the  personal  notice  of  the 
writer  only  a  few  days  ago  is  worth  relating  here. 
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The  niaii!i>;ei'  of  a  factory  was  discussiug,  with  a  couple  of 
electrical  eii;,'inecrs<,  the  question  of  iiistallini;  electric  motors, 
and  was  (|uite  evidently  in  favour  of  purchasiiifr  them  from 
a  British  firm;  knowing  nothinjr  of  motors  himself,  he 
soufiht  advice  on  this  f[uestion,  and  was  stroni^ly  advised 
against  buyinjj  from  Great  Britain,  as  the  engineers  in 
question  considered  that  motors  made  there  were  not  so 
strongly  made  as  those  ohtainablc  on  this  side  of  tlie  water, 


CONSULTANTS    v.    CONTRACTORS. 
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Perckntaqb  Values  of  Electuical   Apparatus  Imported 
INTO  Canada. 

the  efficiency  was  admittedly  slightly  higlier,  but  the  air  gap 
was  so  small  and  the  bearings,  Ac,  had  so  little  metal  in 
them,  that  troubles  were  soon  apparent,  owing  to  the  rotor 
rubbing  itself  to  pieces  on  the  stator  and  other  direful 
happenings,  and  that  British  motors  wore  best  left  alone. 

The  writer  believes  that  the  foregoing  statements  were 
made  not  out  of  any  antagonism  to  British  machinery,  but 
due  to  complete  ignorance  of  it,  and  a  fear  of  recommending 


Curves  Showing  Values  o^Electrical  Apparatus 
Imported  into  Canada. 

some  unknown,  and  by  the  engineers  referred  to,  untried 
articles  ;  bad  the  British  motors  been  better  known,  there  is 
not  much  doubt  that  the  manager  of  this  factory  would  have 
gone  away  with  the  impression  that  Old  Country  motors 
were  at  least  as  good  as  those  to  be  had  over  here,  and  would 
in  all  probability  have  sent  his  order  there,  whereas  it  is  not 
at  all  likely  now  that  he  will  do  this.  Cases  similar  to  the 
foregoing,  no  doubt,  arise  very  frequently,  and  end  in  a  like 
manner,  and  it  behoves  home  firms  to  bestir  themselves  to 
make  their  products  better  known. 


A  SKCOXD  edition  has  recently  appeared  of  a  popular  hand- 
book on  electricity,  in  which  the  author,  a  consultant,  reprints 
a  reflection  on  contractors  which  appeared  in  the  original 
edition.  He  says,  in  effect,  tliatany  householder  considering 
the  question  of  an  electrical  installation,  big  or  little,  in 
town  or  country,  should  employ  a  consulting  engineer,  as 
no  contractor  is  to  be  trusted  to  carry  out  a  satisfactory 
installation  without  supervibion.  This  statement  is  made 
without  any  (|ualitication.  He  might,  with  some  truth, 
have  said  that  some  consultants  are  more  to  be  trusted  in 
the  preparation  and  carrying  out  of  an  installation  than  some 
— or  even  many — so-called  contractors.  But  so  mild  a  state- 
ment would  not  have  served  his  purpose — of  bringing  grist 
to  the  mill  :  and  readers  of  his  b(X)k  are,  therefore,  left 
under  the  impression  that  all  electrical  contractors  are  cheats 
and  rascals  without  engineerinc  knowledge,  who  will  charge 
him  an  extortionate  jirice  for  bad  work,  and  that  salvation  is 
only  to  be  obtained  at  the  cost  of  5  jier  cent,  and  expenses 
to  ii>ii/  consultant. 

So  broad  an  indictment  is  as  unjust  as  it  is  obviously 
foolish.  A  better  case,  indeed,  might  be  made  out  for  the 
reverse  proiwsilion — that  a  man  contemplating  an  electric 
installation  will  be  better  served  by  putting  his  work  in  the 
hands  of  a  good  contractor  than  he  will  be  by  employing  any 
consultant.  He  will  obtain  a  more  modern  and  ethcient 
installation,  at  something  like  two-thirds  of  the  pi  ice,  to  say 
nothing  of  the  .'i  per  cent,  and  expenses.  Jlore  generous 
than  the  author  referred  to  above,  I  will  (jualify  this  state- 
ment ;  for  there  are  certainly  some  consultants — most  con- 
tractors in  a  large  way  of  business  will  be  able  to  count  them 
on  their  fingers — who  do  know  how  to  specify  a  sound, 
up-to  date,  installation.  But  there  are  none  who  can,  or 
will,  specify  an  efficient  job,  as  cheaply  as  can  an  experienced 
contractor. 

The  reason  is  not  far  to  seek.  The  consultant  has  not  the 
inducement  to  economy  that  a  contractor  has.  Apart  from 
the  lure,  unconscirus  perhaps,  of  the  5  per  cent.,  the  con- 
sultant lias  no  check  on  his  fancy  for  expensive  gear, 
beyond,  may  be,  the  generous  approximation  with  which  he 
has  furnished  his  client.  The  contractor,  on  the  other  hand, 
is  preparing  his  own  scheme,  and  knows  that  he  is  probably  in 
competition  with  others,  and  that  it  is  up  to  him  to 
keep  his  price  down  to  the  limit,  unless  he  can  show  his 
layman  cli'int  obvious  value  for  the  increased  expenditure. 
The  natural  result  is  that  the  successful  competitor  provides 
his  client  with  full  value  for  his  money  :  with  an  installa- 
tion which,  if  he  be  a  good  contractor  with  a  reputation  to 
sustain,  will  be  entirely  satisfactory  in  capacity  and 
efficiency. 

The  consultant  has  no  such  inducement.  What  con- 
sultant, to  take  a  typical  example  from  actual  experience, 
would  advise  a  client  requiring  an  installation  of  about 
40  lights  to  have  a  small  petrol-electric  plant  put  down 
which,  with  wiring  and  extras  all  told,  only  cost  £130? 
Absurd  I  Too  small  and  cheap  !  Bound  to  give  trouble  I 
Yet,  as  a  matter  of  fact,  the  battery  only  requires  charging 
twice  a  week  in  winter  :  the  running  costs  for  a  year  are 
only  70s.  ;  and  not  a  penny  has  been  spent  on  repairs  since 
the  plant  was  put  down. 

Another  case.  Some  time  ago  I  submitted  a  scheme  acd 
an  estimate,  in  competition  with  two  others,  for  a  fair-sized 
country  house  installation.  The  owner  of  the  house,  per- 
plexed perhaps  by  conflicting  schemes  and  costs,  called  in  a 
consultant,  who  sent  the  three  original  tenderers  his  speci- 
fication, in  which  I,  for  one,  had  the  pleas'T-e  of  recognising 
the  main  lines  of  my  own  scheme.  But,  thanks  to  the  con- 
sultant's fancy  free,  the  contract,  happily  secured  at  last, 
works  out  at  over  £1,000  instead  of  the  original  £600, 
although  the  battery  capacity,  the  horse-power  of  the  engine, 
and  the  total  number  of  lights  are  practically  identical. 

A  contractor  gives  the  essentials.  A  consultant  adds  the 
generally  unnecessary  luxuries.  He  specifies  marble  bases 
to  his  fuseboards,  and  real  ivory  labels.  He  will  want  two 
voltmeters  where  the  contractor  would  use  one  with  a  volt- 
meter switch.  He  will  work  in  a  booster,  where  the  con- 
tractor who  knows  his  business  will  put  down  a  smaller 
generator  and  a  larger  battery.  He  will— or,  perhaps,  it 
would  be  fairer  to  say  he  did  for  at  least  two  years  after 
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metal  lamps  were  on  the  market — base  his  calculations  on  the 
use  of  carbon  lamps,  fie  revels  in  complicated  switchboards 
performing  all  sorts  of  unnecessary  functions.  His  main 
cables  invariably  have  100  per  cent,  overload  capacity  with  a 
no-volt  drop,  although  it  is  quite  time  he  learnt  that  no 
respectable  country  house  ever  has  more  than  half  the  lights 
on  at  once.  And,  generally  speaking,  he  uses  the  Institution 
rules  with  a  constant  factor  of  2  against  the  contractor. 
Indeed,  there  is  hardly  any  imaginable  folly  which  some  who 
call  themselves  consulting  engineers  do  not  commit  at  the 
expense  of  their  clients.  This  very  week  I  have  seen  a 
specification  in  which  it  is  stipulated  that  every  one  of  some 
600  switches  shall  be  furnished  with  hammered  oxidised 
sUver  covers,  at  a  list  price  of  Is.  Od.  each — for  a  work- 
house ! 

To  put  it  plainly,  a  man  contemplating  an  electric  light 
installation  will  find  that  in  all  cases  a  consultant  is  expensive, 
in  most  cases  unnecessary,  and  in  some  cases  incompetent. 
Some  of  them  are  ex- contractors  who  have  failed  :  others  are 
men  who  have  had  technical  book  training  and  no  practical 
experience.  Nearly  all  are  out  of  touch  with  current  practice. 
This  is  not  to  be  wondered  at.  The  average  consultant,  par- 
ticularly in  the  provinces,  is  happy  if  he  draws  commission 
on  half-a-dozen  contracts  in  the  year.  The  whole  experience 
of  many  of  them  is  limited  to,  say,  a  score  of  installations. 

Contrast    that    with    the    experience    of    the    despised 


ordinary   country  house   or   private  residence,  a   consulting 
engineer  is  absolutely  unnecessary. 

Let  the  householder  wishing  for  a  good  installation  only 
use  the  same  common-sense  that  he  applies  in  choosing  his 
milkman,  his  builder,  or  his  doctor,  and  choose  a  contractor 
who  is  a  contractor  only,  and  not  a  plumber  or  an  iron- 
monger— he  would  not  trust  his  affairs  to  a  lawyer  who  kept 
a  fried-fish  shop — a  contractor  with  a  known  reputation, 
recommended  to  him  by  liis  friends,  and  he  may  be  con- 
fident that  any  work  entrusted  to  such  a  contractor,  with  or 
without  competition,  will  be  carried  out  at  least  as  efficiently, 
and  certainly  more  economically,  than  it  would  be  under  any 
consultant. 

Let  him  remember,  too,  that  however  good  a  consultant's 
specification  may  be,  the  merit  of  carrying  it  out  properly  is 
ultimately  with  the  contractor.  Whatever  he  may  pretend 
to  the  contrary,  no  consultant  can  adequately  supervise  a  job 
he  only  visits  at  intervals.  His  inspections  and  tests  are,  in 
most  cases,  mere  farce.  There  are  few  consultants  whom  an 
intelligent  foreman  cannot  hoodwink — and  he  often  does. 
He  dare  not,  and  generally  cannot,  hoodwink  his  employer, 
who  is  a  practical  man  like  himself,  if  he  is  the  right  sort 
of  contractor.  There  are  black  sheep  in  both  folds  ;  the 
layman  runs  at  least  as  much  risk  of  choosing  a  bad  con- 
sultant as  of  choosing  a  bad  contractor.  Somewhat  more, 
to  tell  the  truth  :  apart  from  the  fact  that  he  is  more  likely 
to  be  in  closer  touch  with  contractors, 
as  a  class,  than  with  fifth-floor-back 
consultants. 

In  fine,  the  average  contractor  is  not 
the  potential  criminal  which  consultants' 
specifications  assume  him  to  be ;  he  is, 
at  least,  as  fair  and  honest  as  they,  and 
not  seldom  more  able. — H.  R.  T. 


MESSRS. 

SIEMENS- SCHUCKERT'S 

ELECTRIC   KITCHEN. 


Electric  Kitches  at  Messrs.  Sikmexs-Schickkrt's  Cable  \V 


contractors,  who,  the  public  are  told,  are  not  to  be  trusted 
to  fix  a  ceiling  rose  except  under  the  eagle  eye  of  a  5-per- 
center  or  his  half-baked  draughtsman. 

A  dozen  of  the  leading  firms,  known  to  every  one  in  the 
trade,  can  count  their  hundreds  of  installations,  going  back 
to  the  "  eighties  "  ;  installations  of  every  size  and  description 
in  every  part  of  the  country,  while  many  of  the  individual 
employes  of  these  firms,  and"  many  other  of  the  smaller  con- 
tractors, can  reckon  up  their  "  century  "  of  plant  jobs.  How 
can  any  consultant  venture  to  pit  his  knowledge  and  experi- 
ence against  the  accumulated  knowledge  and  experience  of 

such  contractors  as or .'     (Readers  can  fill  in  the 

blanks  for  themselves.)  Yet  our  audacious  author  tells  his 
public  they  are  not  to  trust  such  firms.  They  may  know, 
he  says  in  effect,  what  they  ought  to  do,  even  better  than  I, 
but  do  you  really  think  they  will  do  it,  unless  I  keep  my  eye 
on  them  ?  But  it  is  surely  obvious  that  to  firms  such  as 
these,  whose  names  are  household  words,  their  reputations 
are  their  most  valuable  asset,  and  they  cannot  afford  to  save 
a  few  pounds  by  scamping  their  work,  at  the  risk  of  losing  a 
potential  recommendation. 

It  need  scarcely  be  said  that  none  of  the  foregoing  remarks 
apply  to  the  big  Westminster  consultants  and  their  like,  who, 
for  the  most  part,  do  not  touch  lighting  work,  and  who  fill  a 
definite  and  valuable  rvle  in  the  electrical  world.  And  of 
the  other  consultants  who  specialise  in  lighting,  there  are 
certain  ho  curable  exceptions  to  the  general  1  rule,  that  a 
consulting  engineer  called  in  to  prepare  a  lighting  specifica- 
tion doubles  the   cost  and  halves  the  efficiency.     For  the 


[by    our    BERLIN    CORRESPONDENT.] 

The  present  tendency  to  transfer  large 
engineering  works  to  the  periphery  of 
cities  entails  a  number  of  economical 
]iroblems,  foremost  among  which  is  the 
provision  of  a  mid-day  meal  for  the 
employes.  Special  restaurants  with 
electrically-operated  kitchens  have  there- 
fore been  installed  in  many  cases,  the 
electrical  energy  being  available  at  cost  price  or  at  an 
extremely  low  rate. 

An  interesting  electric  kitchen  of  this  kind  has  been 
recently  installed  at  Messrs.  Siemens-Schuckert's  new  cable 
works  at  Gartenfelde,  near  Berlin.  This  kitchen,  which  is 
designed  to  supply  about  300  people,  comprises  : — 

Eight  pans,  each  of  15  litres,  consuming        2'6  KW.  each 

Eight  pans,  pach  of  35  litres,  consuming       4'2     ,.  ,, 

Three  round  Irjing  pans,  35  cm.  in  diameter  ...  2'2     „  ,, 

Three  square  frying  pans,  40  X  25  cm.  diameter     ...  1'32  „  ,. 

Three  square  frying  pans,  50  X  34  cm.  diameter     ...  176  „  ,, 
Two    stoves   directly   connected   with   two   heating 

cabinets,  with  a  total  consumption  of     15        „  „ 

One  coffee  machine  of  35  litres  capacity,  using  about  1'7     „  „ 

One  water  kettle  for  same,  of  35  litres  capacity       ...  3'8     „  „ 

as  well  as  \  arious  smaller  pans,  all  of  which  were  supplied 
by  Messrs.  Prometheus,  of  Frankfort  a/M — Bockenheim. 
The  total  jx)wer  consumption  of  all  the  apparatus  would,  at 
maximum  load,  be  95  K\v.  The  average  consumption,  how- 
ever, is  considerably  lower,  the  various  apparatus  above 
enumerated  never  being  heated  all  at  a  time. 

The  pans  are  of  a  substantial  and  pleasing  design,  with 
double  nickel-plated  walls,  designed  for  separate  bottom  and 
side  heating,  controlled  in  four  steps.  The  round  pans 
contain  steel  sheet  vessels,  whereas  the  square  pans  are  made 
of  non-oxidised  iron  castings.  The  stoves  and  heating 
cabinets  are  arranged  either  beside  oi-  above  one  another, 
thus  reducing  heat  losses  by  radiation  to  a  minimum  :  the 
outside  walls  are  lined  with  white  enamel,  and  the  fittings 
are  nickel-plated.     The  stoves  are  designed  for  both  top  and 
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txjttom  heating,  and  are  controlled  separately.  The  coffee 
machine  is  combined  with  n  coffee  kettle  kept  pennanentlv 
warm  by  the  electrically  heated  water  bath.  The  kitc-heii 
table  is  built  of  stonenork  covered  with  enamelled  plates. 

The  flexible  cords  are  arranged  in  a  most  convenient 
manner,  being  immediately  at  hand  for  use.  Separate 
switches  have  been  inserted  in  the  various  conductors,  so 
as  to  reduce  the  wear  on  tJie  contacts  and  in  view  of 
the  considerable  current  intensities  in  all  the  larger  apparatus. 
Slewing  taps  are  arranged  on  a  nickel-plated  column  in  the 
middle  of  the  kitchen  table  for  supplying  water  to  the  pans. 

All  the  auxiliary  machinery  is,  of  course,  likewise  operated 
by  electricity,  the  kitchen  being  excellentlv  ventilated  by 
electric  fans. 


CORRESPONDENCE. 


Lfttert  receiied  by  in  aftfr  5  P.M.  ON  TuKSDA?  cannot  appear  until 
the  follouing  uvk.  Chrre.ipmulenis  should  forward  their  communi- 
catxons  at  the  parUest  possible  momeiU.  Ko  letter  can  be  published 
unlets  we  hare  the  writer's  name  and  address  in  our  possession. 


Speed  of  Signalling  through  Submarine  Cables. 

A  paper  by  Jlr.  K.  Appleyard  in  the  Civils'  Proceed iw/s, 
\ol.  ULXXXIV,  describes  an  instrument  for  use  in  certain 
calculations  relating  to  the  speed  of  signalling  through  sub- 
marine cables.  The  saipe  calculations  can  be  done  easily  on 
an  ordinary  slide  rule,  with  the  accuracy  specified  in  tlie  paper 
cited.  The  slide  rule  has  an  additional  advantage,  tliat  Ific 
percevhige  error  of  rcadimi  is  umform  thromihout  I  he  scale. 
This  fact  is  not  so  well  known,  either  by  makers  or  by  users, 
as  it  should  be. 

As  an  example  of  some  of  tlie  many  uses  to  which  a  slide 
rule  can  be  put,  it  may  be  worth  while  to  show  how  tlie 
calculations  referred  to  in  Mr.  Applevard's  paper  can  be 
solved  on  a  slide  rule. 

_  The  main  problem  is  to  make  a  suitable  selection  of  the 
mnumerable  possible  pairs  of  values  for  D  and  d  that  suit  a 
given  value  for  log,o  d/,/,  v\here  n  is  the  diameter  of  the 
dielectric,  and  d  the  effective  diameter  of  the  condnctor,  both 
in  mils. 

Let  J'  =  log.o  n/rf.:  then  if  d  =  lO,  n  is  the  anti- 
logarithm  of  .*■.  Set  against  the  indicating  mark,  which  is 
generally  found  in  a  little  recess  at  the  back  right-hand  end 
of  most  slide  rules,  the  value  of  j-  read  off  on  the  uniformly 
divided  scale  marked  along  the  middle  of  the  back  of  the 
slide,  and  turn  the  rule  face  up  again,  when  all  suitable 
va'ucs  of  D  and  d  will  be  found  facing  each  other  along  the 
bottom  of  the  slide  rule. 

Thus  if  log,o  hid  =  -207,  we  find  the  antilog  of  -I'or  is 
1-611,  showmg  that  if  </  =  10,"  D  =  16-11  :  and  without 
any  further  shifting  of  the  slide,  we  read  off  at  once  the 
following  pairs  :— If  d  =  I'oO  mils,  d  =  403  mils  :  if 
D  =  500  mils,  d  =  310  mils  ;  and  so  on. 

The  capacity  in  microfarads,  and  the  dielectric  resistance 
in  megohms  per  nautical  mile,  can  also  be  obtained  on  a  slide 
rule,  using  the  simple  formuhe  given  in  the  paper,  viz., 
c  =  0-1582  ~  J-,  and  -  =  5i!)-.s  x  .c  ■  while  the  weight 
and  resistance  of  the  conductor  and  the  weight  of  the  gutta- 
percha can  be  obtained  from  the  following  formuhv.  which 
have  been  deduced  from  the  data  shown  on  the  drawing 
accompanying  IMr.  Appleyard's  paper. 

Weight  of  conductor  per  X.M.  =  O-dU,')  d^  lb 

Resistance  of  =  ^•i^-2m  -^  d'^  ohms. 

\\  eight  of  gutta-percha  ,.         „     =  0-002076  (d»  -  d^)  lb. 

Madras.  October  Ulh,  1912.  ^'  ^'  ^'  *"'"*"*''• 


Motor-Hiring  at  Leeds. 

The  reference  in  your  last  issue  to  the  Leeds  Corporation 
motor-hiring  proposal  appears  to  have  been  made  without 
a  very  clear  knowledge  of  what  has  actually  occurred,  and 
the  writer,  who  has  had  the  privilege  of  dealing  with  most 
ot  the  correspondence  on  the  matter,  ventures  to  think  that 
if  all  the  facts  were  placed  before  your  readers,  they  would 
be  convinced  that  the  scheme  fully  deserved  at  any  rate  the 
temporary  check  which  it  has  received. 

In  the  fii-st  place,  several  of  the  leading  electrical  motor 


manufacturers  in  Leeds,  including  those  most  likely  to  be 
affected  by  it,  knew  nothing  at  all  of  the  proposed  "scheme 
until  within  two  days  of  the  date  when  its  sanction  was  to 
have  been  obtained  from  the  City  (Jouncil.  The  position 
with  regard  to  the  contractore  was  also  very  little  tetter. 
Those  who  did  know  anything  with  regard  to  it  had  had 
vague  promises  of  wiring  held  out  to  them,  and  at  the  same 
time  had  most  carefully  Ixien  told  that  the  proposal  was  for 
the  hiring  of  motors  only,  and  that  it  did  not  in  any  shape 
or  form  jx-rmit  of  the  actual  sale  of  electric  motors.  The 
surprise  of  the  contractors  may,  therefore,  be  imagined  when 
they  found  that  the  following  clause  was  included  in  the 
minutes  to  be  passed  by  the  Council  :  — 

(0  That  any  hirer  be  permitted  to  jjurchase  the  motor 
hired  to  him  at  any  time,  at  a  price  not  lower  than  the  net 
figure  at  which  it  stands  in  the  books  of  the  Corporation, 
and  that  the  manager  be  and  he  is  hereby  authorised  to  sell 
such  motors  accordingly. 

It  need  hardly  be  added  that  this  clause  aroused  misgivings, 
for.  in  spite  of  all  assurances  to  the  contrary,  it  was  felt  that 
the  scheme  did  really  include  the  sale  of  motors,  and  that  it 
would  at  any  rate  make  it  almost  impossible  for  anyone  else 
to  sell  motors  in  Leeds.  After  all,  when  it  is  looked  into 
closely,  this  question  of  hire-purchase  or  sale  almost  resolves 
itself  into  the  proverbial  distinction  without  a  difference. 

At  any  rate,  in  order  to  avoid  the  litigation  and  trouble 
that  has  occurred  at  Leicester  and  Sheffield,  prompt  efforts 
were  made  to  stop  the  scheme  before  it  could  pass  the  City 
Council,  and  after  being  sent  back  once,  to  sa\e  a  second 
defeat  at  the  same  hands,  the  scheme  has  now  been  referred 
back  by  the  party  who  originally  brought  it  forward  them- 
selves, excuse  being  made  that  they  wish  to  discuss  the 
matter  with  the  local  firms. 

That  this  wish  for  discussion  is  the  merest  excuse,  will  be 
gathered  from  the  fact  that  already  on  two  occasions  deputa- 
tions, including  five  or  six  principals  from  the  firms 
interested,  had  attended  on  those  responsible  for  the  scheme, 
but  the  statements  then  made,  and  confirmed  in  writing, 
showing  that  the  demand  for  motors  on  the  hire  and  hire- 
purchase  systems  is  adequately  supplied  by  a  number  of 
firms  in  this  city,  have  throughout  been  utterly  ignored. 
Also,  on  the  last  of  these  occasions  when  we  attended  a 
meeting  of  the  Electricity  and  Tramways  Sub-Committee, 
which  comprised  two  of  the  Jjabour  Councillors,  the  Deputy- 
Chairman,  Mr.  Robert  Armitage,  M.P..  and  the  Manager 
of  the  Electricity  Works,  :Mr.  Harold  Dickinson  (who  was 
present  ex-qltido),  no  ade(juate  discussion  was  permitted. 
The  Deputy  Chairman  made  a  statement  to  the  effect  that 
the  Corporation  proposal  related  purely  to  the  hiring  of 
motors  and  had  nothing  whatever  to  "do  with  the  sale  of 
motors  or  any  otiier  apparatus,  or  with  the  wiring.  All 
attempts  at  discussing  these  aspects  of  the  matter  were  at 
once  silenced  and  ruled  out  of  order. 

To  return  to  the  position  of  the  contractors,  wishing  to 
know  their  exact  feelings  in  the  matter,  letters  were  sent  to 
nearly  all  the  branch  secretaries  of  the  E.C.A.  in  the 
northern  towns,  and  numerous  replies  were  received  all 
showing  the  strongest  desii-e  that  everything  possible  should 
he  done  to  oppnse  the  municipal  scheme.  There  is  really  no 
question  as  to  the  w;ishes  of  the  individual  contractor  on  the 
matter. 

In  the  letter  to  the  contractors  it  was  stated  that  : — 
"  The  powers  under  which  the  money  is  to  be  borrowed 
include  specifically  for  electric  fittings,  and  there  is  apparently 
nothing  to  prevent  the  Corporation  from  carrying  out  its 
own  wiring  if  at  any  time  it  chooses  to  do  so.  It  must  be 
remembered  that,  although  made  in  perfectly  good  faith,  any 
understanding  between  the  local  contractors  and  the  electricity 
undertaking  on  this  point  must  necessarily  be  of  only  a 
temporary  nature,  liable  to  be  changed  with  change  of  office, 
and  with  the  sway  of  political  power  in  the  city." 

Your  readers  will  understand  that  this  was  not  an  idle 
word  of  warning  when  they  hear  that  since  the  date  of  the 
letter,  the  manager  of  the  electricity  works.  Mr.  Harold 
Dickinson,  on  whom  alone  the  contractors  of  Leeds  were 
willing  to  place  any  reUance  for  the  fulfilment  of  promises, 
has  received  an  improved  position  as  manager  of  the  Liver- 
pool undertaking.  The  party  on  the  City  Council  bringing 
the  scheme  forward  also  lost  its  majority  in  the  Xovember 
municipal  election.     The  contractors  do  not  know  who  is 
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going;  to  be  manager  of  the  Leeds  electric  light  and  power 
station  in  the  coming  year,  and,  apparently,  it  is  very 
doubtful  whether  we  are  even  to  have  a  duly  qualified 
electrical  engineer  at  the  head  of  affairs. 

On  glancing  through  your  article  I  find  that  mention  has 
been  made  to  the  hiring  out  of  gas  stoves.  Well,  exactly 
the  same  point  was  brought  forwards  at  Leeds,  but  it  was 
stated  authoritatively  before  the  City  Council  that  the 
Corporation  were  now  losing  thousands  of  pounds  a  year  at 
this  business.  It  was  also  vouched  for  at  a  meeting  of  the 
Chamber  of  Trades  that  there  were  thousands  of  obsolete 
gas  stoves  in  the  empty  houses  of  Leeds  not  worth  removing, 
but  still  figuring  on  the  Corporation  books.  Really,  this 
hiring  does  not  seem  such  a  good  wrinkle  to  take  from  our 
gas  friends,  after  all, 

Henry  S.  Ingleby, 

INOLEBT  &  Co.,  Ltd, 

Leeds,  Xoremher  Wi. 


The  LightiD^  of  Bakers'  Ovens. 

As  a  reply  to  the  query  of  "  Blight "  in  your  journal  this 
week,  we  venture  to  offer  a  simple  solution  to  his  difficulty, 
L"se  the  ordinary  lamp  that  has  an  Edison  screw  cap,  and 
place  it  in  an  air-tight  fitting,  the  usual  stock  article  to  be 
had  from  all  the  leading  houses.  Then  fix  this  t«  a  swivel 
bracket  made  of  barrel  of  the  necessary  dimensions,  and  wire 
the  same  with  flexible  copper  conductors,  either  asbestos- 
covered  or  copper  strands  insulated  with  beads,  in  the  same 
manner  that  many  of  the  elements  of  heating  apparatus  are 
connected  up.  The  mere  fact  of  the  lamp  being  screwed 
into  position  and  not  being  held  rigid  by  means  of  the 
plungers  as  in  bayonet  holders  will  minimise  danger  from 
parts  coming  unsoldered,  as  they  will  not  be  under  any 
strain,  if  the  solder  does  go.  Also  the  encasing  effect  will 
save  the  actual  lamp  itself  from  the  effect  of  such  high 
temperatures, 

A.  C.  Hands. 

London,  E,C.,  Xoremher  dtli,  191i'. 


Your  correspondent,  "  Blight,"  would  do  well  to  scrap  the 
gas  fitting  to  which  he  refers,  and  try  asbestos-covered  flex, 
inside  a  flexible  metal  tube,  about  3  ft,  C  in,  long.  To  this 
can  be  fitted  a  backplate  and  an  ordinary  bayonet  lamp- 
holder,  a  16-C'.r,  carbon-filament  lamp  and  a  wire  guard,  no 
pait  of  which  should  be  soldered.  The  lamp  should  have 
good  clean  contacts,  with  a  minimum  of  solder. 

The  backplate  can  be  screwed  to  a  wood  block  (mounted 
well  clear  of  the  hot-oven  front)  outside  the  oven  door, 
together  with  the  controlling  switch.  The  metal  tube 
should,  of  course,  be  earthed.  Connection  from  ceiling  roses 
immediately  above  the  ovens  should  be  made  by  means  of 
asbestos-covered  flexible  inside  a  braided  asbestos  tube.  The 
general  warmth  will  maintain  the  insulating  properties  of 
the  asbestos. 

This  arrangement  has  been  in  daily  and  most  successful 
use  by  the  employes  of  a  large  bakery  in  this  town  for  the 
last  three  years. 

The  ovens,  four  in  number,  were  previously  lit  with  gas, 
which  was  found  useless,  as  some  moist  heat  in  the  form  of 
live  steam  is  applied,  which  extinguishes  the  gas. 

The  weakest  point  is  the  lamp  cap  contacts,  but  the 
average  life  of  the  lamps  used  exceeds  two  months.  Pro- 
bably manufacturers  could  overcome  the  difficulty. 

I  understand  that  each  lamp  spends  about  80  minutes  of 
every  24  hours  in  the  ovens,  which  work  at  temperatures  of 
.'■.50"-575'  F. 

BUgliter. 

Wimbledon. 


Fuse   Formiilw. 

Mr,  Murdoch's  reply  to  my  letter  of  tlie  28th  ult,  con- 
tains no  references  to  the  points  I  raised.  I  therefore  con- 
clude that  I  have  convinced  him  that  he  had  not  under- 
stood the  paper  he  set  out  to  criticise. 

Of  course,  if  Mr,  Murdoch  is  only  out  for  "  amusement," 
we  may  ask  in  vain,  but,  perhaps,  some  of  your  readers 
would  like  to  know  which  formula  he  finally  recommends. 


In  his  first  letter  he  upholds  the  index  To,  and  in  his  second 
puts  forward  1*0, 

The  hypotheses  upon  which  the  latter  is  based  are  cer- 
tainly more  extravagant  than  the  supposition  that  py  is  con- 
stant (I  presume  po  in  the  second  letter  was  a  slip  of  the 
pen),  especially  as  the  author  of  the  original  paper  supposes 
that  the  current  "  is  increased  very  slowly  until  the  wire 
fuses."  Naturally  this  cannot  be  absolutely  true,  but  the 
fact  that  the  current  density  will  be  greatest  where  p^  is 
least  has  an  obvious  tendency  to  eliminate  the  small  tem- 
perature gradient  over  the  cross-section.  Owing  to  the  high 
thermal  conductivity  of  copper,  a  very  slight  temperature 
gradient  will  cause  a  very  rapid  thermal  flow,  and  to  snppose 
that  there  is  an  appreciable  thermal  gradient  when  the 
current  is  increased  slowly  is  in  opposition  to  everyday 
experience. 

If  Mr,  Murdoch  will  bring  forward  serious  arguments, 
and  not  merely  make  wild  assertions,  his  remarks  will  be 
read  with  great  interest  by  many  "  poor  electricians,"  who, 
like  myself,  are  not  connected  with  South  Kensington,  and 
who  might  be  persuaded  to  "  bow  down  and  worship  "  with 
Mr.  Murdoch  at  the  shrine  of  his  new  theory  (as  he  himself 
proposes). 

It  would  be  interesting  to  know,  by  the  way,  why  Mr. 
Murdoch's  obvious  antipathy  to  South  Kensington  should  be 
dragged  into  this  discussion. 

F.  T.  Chapman. 

Hendon,  N.W.,  Xovmher  Uth,  1912, 


Switchgear  Drawing-Office  Expenses. 

Your  correspondent,  "  C.  D.  L.,"  cites  three  cases  where 
trouble  has  arisen  through  inadequate  or  incorrect  drawings. 
From  the  information  given,  it  would  appear  that  in  cases  1 
and  3,  correct  drawings  were  not  obtained  after  the  order 
was  placed,  whereas  in  case  2,  detail  drawings  of  special 
interlocking  gear  were  requested  and  refused  in  the  tender 
stage,  I  have  never  known  a  manufacturer  to  refuse  copies 
of  working  drawings  when  an  order  is  placed,  because  such 
drawings  have  to  be  made  for  the  works,  and  there  is  no 
trouble  in  obtaining  blue-prints  for  the  purchaser. 

With  regard  to  case  2,  I  fail  to  see  why  a  manufacturer 
should  be  expected  to  develop  and  show  in  detail  special 
interlocking  gear  in  the  tender  stage.  Generally  speaking, 
the  cost  of  desrgning  such  apparatus  is  more  than  one-half 
its  selling  price,  so  that  virtually  the  manufacturer  is  asked 
to  complete  half  the  work  before  receiving  the  order,  and 
then  it  may  be  unproductive.  Surely  this  is  most  un- 
reasonable. If  six  manufacturers  are  set  on  the  same  task, 
it  means  that  the  total  expense  incurred  is  three  times  the 
value  of  the  apparatus. 

Again.  "  C.  I),  L."  does  not  consider  a  tender  sufficiently 
complete  unless  the  manufacturer  has  set  out  every  detail. 
Here,  again,  I  think  he  is  unreasonable.  To  effect  this 
work  the  manufacturer  may  have  to  expend  a  per  cent,  of 
the  value  of  the  job  on  drawings  and  estimates.  If  now  10 
firms  are  tendering,  and  each  does  the  same  amount  of  work, 
it  means  that  .50  per  cent,  of  the  value  of  the  order  is 
expended  in  tendering  only.  It  is  admitted  that  drawings 
are  required  to  form  the  basis  for  a  tender.  The  important 
point,  however,  is  that  such  drawings  need  be  made  by  one 
party  only,  and  not  by  every  tenderer.  Tender  drawings  are 
never  accepted  as  final,  and  are  always  subject  to  modifica- 
tion :  therefore,  if  one  party  makes  a  diagram  of  connections 
and  a  general  layout  of  the  board,  it  is  sulficient  for  all 
tenderers  to  quote  the  same,  and  to  signify  whether  they  can 
get  their  switchboard  in  the  space  available. 

The  question  of  who  is  to  make  the  drawings  depends  on 
the  capability  of  the  purchaser.  If  he  knows  what  is  the 
most  up-to-date  practice  as  regards  layout  of  gear,  protective 
devices,  measuring  instruments,  &e..  then  it  is  most  economical 
for  him  to  make  the  drawings.  If,  however,  he  is  not  a 
switchgear  expert,  it  is  much  better  for  him  to  invite  a 
capable  manufacturer  to  inspect  the  site,  and,  after  seeing 
local  conditions,  to  prepare  a  scbeme  with  drawings.  The 
job  could  then  be  put  out  to  open 'tender,  and  in  order  that 
the  purchaser  might  not  feel  under  any  obligation  to  his. 
adviser,  he  might  ask  tenderers  to  include  an  amount  to 
cover  the  cost  of  this  preliminary  work.  One  great  advantage 
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of  such  procedure  would  be  tlmt  all  tenderers  would  be 
(juotiug  fur  the  same  style  of  board  and  the  same  amount  of 
gear,  sn  that  a  fair  comjiarison  of  prices  could  be  made. 

The  euirineer  who  wishes  to  make  his  own  drawings  will 
ha\  e  no  dillieulty  in  getting  dimensioned  sketches  of  standard 
pieces  of  apparatus  from  manufacturers  ;  in  fact,  these  can 
oft?n  be  taken  from  catalogues.  What  the  manufacturer 
objects  to  is  not  the  expense  of  sending  blue  prints  off  existing 
drawings,  but  the  labour  of  making  now  drawings. 

The  purcliaser  might  argue  that  there  is  an  advantage  in 
setting  half-a-dozen  manufacturers  to  work  on  his  scheme, 
as  he  has  then  an  opportunity  of  seeing  whieli  of  their 
arrangements  he  likes  best.  This  is  all  very  well  from  his 
point  of  \icw,  but  it  is  not  economical  in  the  broadest  aspect, 
and  if  it  is  persisted  in  manufacturers  may  find  it  necessary 
to  charge  for  the  advice  given.  Eoonoray  can  be  elTected 
along  two  lines  : — (I)  By  reducing  the  cost  entailed  by  each 
tenderer  :  (2)  by  increasing  tlie  chance  of  each  tenderer 
procuring  the  order,  or,  in  other  words,  reducing  the  number 
(if  tenderers. 

The  amount  a  manufacturer  has  to  add  to  his  estimate  to 
cover  tendering  expenses  depends  on  the  proportion  of  orders 
received  to  the  jobs  tendered  for,  and  the  amount  expended 
on  each.  If  he  gets  one  job  out  of  ten,  and  spends  2  per 
cent,  on  each  job,  it  is  obvious  he  should  add  20  per  cent, 
to  each  estimate.  If  now  the  expense  is  reduced  to  1  per 
cent,  the  amount  he  has  to  include  is  reduced  to  10  per  cent., 
or,  again,  if  he  gets  one  job  out  of  five  instead  of  one  out  of 
ten,  he  can  still  expend  2  per  cent,  on  each  tender  and  have 
to  add  10  jX'r  cent.  only. 

It  is  certain  the  purchaser  has  to  pay  in  the  long  run  for 
tendering  expen.ses,  and  it  is  to  his  own  advantage  that  he 
reduce  the  number  of  tenderers,  also  the  amount  necessary  to 
be  expended  by  each. 


Manchestei'. 


S.  F. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 

The  "Unica"  Aceiimiilator  Sediment  riiiii|i. 

The   "  Unica  ■   pump   is  a  contiauouii   action   suction  and   force 
pump  of  very  simple  construction,  and  specially  adapted  to  the 


Fig.  1.— U.nica  Sedlmext  Pump. 


conditions  under  which  it  has  to  work.  The  illustration  herewith 
shows  the  corrugated  india-rubber  suction  hose,  and  a  suction  tube 
nozzle  attached  thereto,  as  well  aa  the    delivery   hose.     Stuffing 


boxes  and  packiuirs  subject  to  wear  are  entirely  avoided.  The 
materials  employed  in  its  manufacture  are  acidproof,  thus  saving 
repairs  and  other  inconvenience  under  normal  working  conditions. 
The  pump  lifts  the  lead  sediment  and  other  foreign  matter  resting 
on  the  bottom  of  the  cells,  such  as  solid  lead  or  pieces  of  glass, 
without  the  necessity  of  shutting  down  any  part  of  the  battery. 
The  removed  sediment  is  replaced  by  a  corresponding  amount  of 
acid. 

Besides  the  necessary  suction  and  delivery  hose,  flat  suction  tubes 
with  enlarged  outlets  and  round  suction  tubes  with  rectangular 
bends  and  suction  holes  suiting  the  cell  dimensions,  are  supplied 
with  every  pump.  These  allow  of  convenient  insertion  even  into 
fully  built-in  cells  and  between  narrow  standing  plates,  the  pump 
thus  having  a  wide  range  of  application  under  all  possible 
conditions. 

All  holes  which  the  sediment  passes  through  have  a  large 
section  so  as  to  avoid  stoppage  ;  owing  to  their  special  design,  the 
simple  clack  valves  are  not  liable  to  cause  stoppage.  It  is  an 
essential  feature  of  the  pump  that  the  suction  sets  in  with  full 
atmospheric  pressure  from  the  beginning,  so  that  the  heavy  lead 
sediment,  and  even  solid  lead  pieces,  are  at  once  lifted.  From  each 
of  two  large  batteries,  consisting  of  «0  and  120  cells,  one  ton  of 
solid  lead  sediment  was  removed  within  .'<  and  1.')  hours  respectively  ; 
these  figures  do  not,  however,  represent  the  maximum  outputs 
attained.  This  apparatus  is  supplied  by  the  PoLYSTAT  Electric 
Co.,  of  222,  Marsland  Road,  Sale,  near  Manchester. 

Sew  Prometheus  Convector. 

TuE  British  Prometfieos  Co..  Ltd..  of  9.  Newman  Street. 
London,  W.,  have  brought  out  the  new  pattern  of  oonvector  which 
is  illustrated  herewith.    They  are  this  season  extensively  adding  to 


Fig.  2.— New  PaoMETHErs  Convector, 


their  numerous  designs,  and  have  on  view  at  their  London  show- 
rooms over  50  designs  of  conveotors  and  lamp  radiators.  The 
Prometheus  convectors  are  guaranteed  for  a  period  of  five  years. 

The  "  Dionic  "  Water  Tester. 

The  introduction  of  a  conductivity  tube,  suitable  for  measuring 
the  conductivity  of  seawater  without  dilution,  and  the  develop- 
ment of  a  new  form  of  tube  adapted  for  use  in  pathological 
research,  where  the  quantity  of  material  obtainable  for  tests  is 
very  small,  has  caused  increased  interest  in  this  instrument.  It 
will  be  remembered  that  the  principle  of  the  ''  Dionic "  method 
is  to  ascertain  the  condition  of  a  solution  by  measuring  its  con- 
ductivity. Where  the  material  to  be  tested  is  a  weak  solution  of 
any  salt  in  water,  the  sensitiveness  and  accuracy  of  the  method 
are  remarkable,  so  that  the  "  Dionic  "  method  is  very  useful  for 
testing  steam  condensers,  priming  in  boilers,  kc.  It  has  been 
shown  also  that  tests  of  the  conductivity  of  blood  have  great  value 
in  diagnosis,  as  the  conductivity  is  found  to  vary  in  different  kinds 
of  disease,  even  when  these  diseases  have  similar  symptoms  in 
other  respects. 

A  new  abridged  list  of  the  instrument  is  in  preparation,  and 
will  be  sent  to  anyone  interested  on  application  to  the  makers. 
Messes.  Evebshed  i;  Vigsoles,  Ltd.,  at  Acton  Lane  Works. 
Chiswick. 

"  Scott "  Electric  Car  Starter  and  Generator. 

Messes.  Laurence,  Scott  &  Co.,  Ltd.,  of  Norwich,  are  showing 
at  Messrs.  Crossley's  stand  at  the  Olympia  Motor  Exhibition,  an 
electric  self-starter,  combined  with  a  generator  for  car  lighting— 
a  development  which  appears  to  find  considerable  favour  with 
exhibitors  this  year. 


782 


THE    ELECTEICAL    REVIEW.  [Voi.71.  No.  1,825,  novembeb  is,  1912. 


Meesrs.  Laurence,  Scott  employ  a  small  machine,  designed  to  ffive 
a  powerful  torque  as  a  series  motor  when  run  off  a  small  battery 
and  by  means  of  a  20  to  1  chain  drive  to  turn  the  engine  crank- 
shaft for  starting  purposes  i  also  as  a  generator  (a  shunt  winding 
being  provided  which  is  not  used  when  motoring)  to  satisfactorily 
charge  the  battery,  the  cells  being  then  arranged  in  four  parallels. 

For  motoring  with,  say,  a  ir.-H.p.  car,  a  pressure  of  24  volts  is 
used,   the  cells  being  in   series  ;    for   lighting   with   the   cells  in 


consists  of  a  closed  tube,  which  necessitates  re-wiring  the  lamp- 
holder.  The  latter  design  is  somewhat  cheaper.  There  is  no 
attachment  to  the  ceiling  rose  or  ceiling,  frosted  lamps  are  not 
required,  and  there  is  a  saving  in  the  cost  of  installation  and  cur- 
rent consumption,  as  it  is  only  necessary  to  install  a  single  pendant 
in  certain  rooms  where  two  or  more  ordinary  pendants  would  be 
required,  as  the  light  can  be  instantaneously  directed  to  any  required 
position. 


HALF  SECTION 

3 — The  "Scott"  Motor-Car  Staetee, 


Fig.  i. — INSTANTA   AlUUSTABLE   PENDANT. 


parallel,  ('.  volts  is  obtained.  The  gearing  of  the  starter  is  interest- 
ing ;  a  pinion  on  the  armature  shaft  a  gears  into  three  planet 
wheels  b  revolving  on  fixed  pins  in  a  disk  wheel  d,  the  planet  wheel 
pinions  gearing  into  a  wheel  r,  the  elongated  boss  of  which  carries 
the  sprocket  wheel  for  the  chain  drive  to  the  engine  shaft. 

The  gear  system  is  a  free  one  until  the  disk  wheel  d  is  held 
by  means  of  the  handbrake  //  on  its  circumference,  in  which  case 
the  rotation  of  the  armature  shaft  drives  the  sprocket-wheel  and 
chain. 

In  order  to  prevent  the  engine,  when  it  starts  from  driving  the 
armature  back  through  the  gearing,  a  free-wheel  clutch  /(  is 
interposed,  which  allows  the  disk-wheel  gearing  and  armature  to 
rotate  as  one  piece  in  the  opposite  direction  at  chain- wheel  speed. 
The  band  brake  is  released  when  the  engine  has  started,  and  the 
driver  then  puts  his  starting  switch  into  position  for  charging,  the 
charging  switch— a  separate  one— being  put  in  as  required. 

When  charging,  the  armature  is  driven  direct  at  chain-wheel 
speed  through  the  little  free-wheel  clutch  k,  which  is  free  when 
the  armature  motors.  It  will  be  noted  that  in  this  starter  the 
strain  of  a  back-fire  would  come  on  the  disk  wheel  in  the  same 
direction  as  the  starting  strain,  and  that  in  this  direction  the  band 
brake  tends  to  release  itself  under  excessive  strain  and  the  back-fire 
spends  itself  in  the  usual  way. 

The  free  running  planetary  gearing  (except  at  starting)  also 
renders  unnecessary  any  automatic  cut-out. 

B.T.-H.  Yeluria  Retlectors. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Mazda  House, 
77,  rpp;r  Thames  Street,  E.C.,  have  recently  placed  on  the  market 
a  reflector  under  the  name  of  "  A'eluria,"  in  extensive  and  intensive 
patterns,  of  which  the  respective  light  distributions  approximate 
closely  to  those  given  by  the  corresponding  types  of  prismatic  glass 
reflectors.  Unlighted,  Veluria  glassware  has  the  appearance  of 
Italian  marble  :  alight,  it  exhibits  a  warm,  delicate  alabaster  glow, 
yielding  a  soft,  mellow-toned  illumination. 

Instanta  Adjustable  Pendants. 

Messes.  F.  A.  Wilkinson  ^t  Partners,  Ltd.,  of  Harpenden, 
Herts.,  have  just  placed  on  the  market  the  "Instanta  Adjustable 
Pendants,''  one  of  which  we  illustrate  in  fig.  4.  The  device  con- 
sists of  a  fitting  for  attaching  to  any  ordinary  electric-light  pendant, 
by  means  of  which  the  advantages  of  indirect  or  reflected  lighting 
are  instantaneously  obtained  at  will.  In  one  form  it  is  unnecessary 
to  disconnect  or  re-wire  the  pendant  fitting,  the  attachment  enabl- 
ing the  consumer  to  make  the  alteration  himself  in  a  few  moments. 
The  fitting  includes  a  length  of  split  brass  tube,  bent  to  an  easy 
curve.  At  one  end  is  a  split  cord  grip  of  vulcanite,  and  at  the 
other  a  fork  carrying  a  swivelling  carrier  for  the  lampholder.  The 
flexible  wire  is  laid  in  the  split  tube,  and  the  lampholder  is  secured  to 
the  carrier  by  its  shade  ring.  The  clip  is  then  joined  up  and  grips 
the  flexible,  enabling  the  attachment  to  be  turned  vertically  or  in 
any  direction  without  twisting  the  cord.     An   alternative  design 


Electric  Heating  Carpets. 

A  carpet  heated  by  electricity  has  been  devised  by  Messrs.  Otto 
Batjr  k  Co.,  of  Zurich,  which,  it  is  claimed,  by  heating  the  floor, 
affords  the  most  effective  and  rational  system  of  heating.  The 
carpet   is  so   contrived   that   it  cannot   be  overheated,   and  it  is 


-Electric  Heating  Carpet. 


perfectly  flexible  ;  the  heating  element  ia  protected  by  a  stout 
covering  which  is  also  waterproof.  Any  size  of  carpet  can  be  made, 
from  small  pieces  acting  as  foot-warmers  to  large  ones  covering  the 
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whole  floor.      Tho  former  iiro  provided  with  flexible  connections  an 
shown  in  the  aooompanyinir  illustration. 

Bed  warmers  are  also  made  on  the  i-nmo  lines,  as  well  as  a  variety 
of  special  medical  appliances. 


LEGAL. 


Thk  National  TELEPnoNK  AnniTitATiox. 

(Continved  from  pagu  771.) 

SiH  John  Gavkv,  M.I.C.E.,  Past  President  of  the  I.E.E.,  a  former 
engineer-in-chief  at  the  Po.st  Office,  stated  in  evidence  that  he  con- 
sidered a  fifjnre  of  8e.  per  pole  for  the  cost  of  obtain  iiip  way  leaves  as 
.simply  prepostrous.  He  quite  recoffuised  that  the  compan.v  might 
have  more  ditliculty  in  obtaining  wayleaves,  because  they  had  not 
the  statutory  powers  which  were  possessed  by  the  Postmaster- 
General.  For  Post-office  work  he  should  consider  that  Is.  per  pole 
was  a  high  charge.     He  thought  2s.  a  polo  might  be  allowed  the 


had  allowed. 

Witness  stated  further  that  ho  was  responsible  for  the  expense 
incurred  when  the  London  telephone  system  was  created.  It  was 
substantially  an  underground  system,  and  the  cost  was  necessarily 
higher  than  that  in  the  outlying  districts  of  London.  The  National 
Telephone  Co.  had  not  any  corresponding  work  in  the  City  of 
London,  in  fact  he  did  not  think  they  had  any  underground  work  in 
that  city.  The  Post  Office  laid  down  217  ducts  before  there  was  a 
single  subscriber.  They  opened  the  first  e.xchange  in  l!t02.  and  to- 
day there  were  20  per  cent,  of  the  ducts  still  quite  empty,  a  further 
20  per  cent,  only  one-half  filled,  and  ].">  per  cent,  in  which  there 
was  room  for  further  cables.  With  regard  to  making  a  comparison 
of  the  cost  of  the  stations  belonging  to  the  company  and  the 
Post  Office,  he  mentioned  that  the  length  of  the  wires  was  greater 
in  the  case  of  the  latter  than  in  the  former,  especially  in  the 
provinces,  because  the  Post  t)tlice  had  to  serve  tho  public,  whether 
it  was  a  profitable  undertaking  or  not,  and  the  company  only  served 
subscribers.  If  the  National  Telephone  Co.'s  system  did  not  exist, 
he  should  have  no  hesitation  in  saying  that  it  could  be  erected  in 
2  J  to  3  years. 

Cross-examined  by  Sir  A.  Ciuri's  upon  the  report  of  the  Post- 
master-General concerning  the  life  of  the  plant,  counsel  asked 
Witness  if  he  was  responsible  for  the  figures  supplied  for  that 
report. 

Witness  said  that  whoever  drew  up  the  report  no  doubt  made  use 
of  his  figures,  but  whether  they  were  used  judicially  or  not  he  could 
not  say. 

Sib  a.  Cripps  :  Do  you  suggest  that  the  Postmaster-General  took 
the  figures  from  other  sources  .' — No. 

'■  Then  you,  as  engineer-inchief  at  the  time,  are  responsible  for  the 
figures  in  that  report ,' — Well,  if  you  put  it  that  way,  I  will  accept  it. 

Giving  further  evidence.  Sir  John  Gavey  said  he  thought  that 
40  years  would  be  a  very  fair  life  to  allow  for  cast-iron  pipes.  He 
gave  15  years'  life  for  wrought-iron  pipes. 

Questioned  with  regard  to  the  employment  of  cement  blocks  as 
the  constructive  portion  of  conduits,  Witness  said  that  years  ago  he 
had  had  to  consider  their  quality,  as  compared  with  that  of  com- 
peting systems,  and  had  reiected  them.  In  regard  to  the  cables, 
Witness  said  that,  as  a  result  of  inventory,  he  had  come  to  the  con- 
clusion that  the  National  Telephone  Co.'s  cables  had  a  life  of  only 
20  years,  because,  when  they  had  reached  that  age,  they  would  have 
to  be  withdrawn  and  replaced  by  others.  He  endorsed  practically 
all  that  had  been  said  by  previous  witnesses  concerning  the  life  of 
exchange  equipment,  subscribers'  apparatus,  i:c.,  as  affected  more 
particularly  by  the  obsolescence  brought  about  by  improvement  in 
the  methods  of  using  the  service.  Dealirg  with  the  respective 
values  of  wood  and  iron  in  relation  to  telegraph  poles.  Witness  said 
that  a  well  creosoted  pole  would  last  2)*^  years,  whilst  an  iron  pole 
would  only  last  15  years.  As  to  wire,  the  physical  life  of  100  lb. 
copper  wire  stretched  from  London  to  John  o'  Groats  might  be  25 
years,  because,  although  its  life  might  be  affected  by  storms  at 
certain  parts  of  its  extent,  it  could  not  affect  the  whole. 

Sir  John  Simon  :  What  do  you  say  the  physical  life  of  a  wire 
would  be  if,  say,  it  were  stretched  over  London  .' 

Witness  said  that  in  that  case  the  physical  life  would  not  exceed 
15  years,  because  there  the  influences  affecting  the  life  of  the  wire 
would  be  concentrated  on  a  smaller  area. 

Sir  John  next  asked  witness  questions  with  regard  to  the 
common-battery  exchanges. 

Sir  John  Gavey  said  he  estimated  the  life  of  a  common-battery 
exchange  at  15  years,  and  in  doing  so  he  had  regard  to  the  progress 
that  was  continually  being  made  in  the  mechanical  attachments  of 
electrical  science.  The  effective  life  of  a  magneto  exchange  he  did 
not  put  at  anything  beyond  10  years.  Personally,  he  was  opposed 
to  the  use  of  the  magneto  instruments  which  the  Post  OflSce  had 
taken  over  from  the  National  Telephone  Co.  His  experience  taught 
him  that  the  maintenance  of  plant  increased  from  day  to  day  with 
its  age. 

In  answer  to  Sir  A.  Cbipps,  Witness  said  that  the  National  Tele- 
phone Co.  used  40  lb.  phrspcr-brorze  wire  for  its  overhead  bare 
wires,  and  the  Post  Office  used  100  lb.  copper  wire.  He  estimated 
the  latter's  life  at  25  years,  and  the  life  of  the  National  Telephone 
Co.'s  wire  at  15  years.  It  was  true  that  the  equation  value  in  the 
two  cases  might  be  the  same.      .  . . 


Further  cross-examined  as  to  the  advice  given  by  him  before  the 
National  Telephone  undertaking  was  taken  over,  and  the 
reports  made  by  him  to  the  Post  Office  when  he  was  engineer-in- 
chief,  and  which  seemed  to  conflict  with  his  present  support  of  tho 
position  taken  by  the  Post  Office  against  the  company,  Witness 
said  he  changed  his  opinion  after  he  had  visited  America  in  com- 
pany with  another  official  of  the  Post  Office,  for  the  purpose  of 
examining  the  telephone  system  there. 

At  the  conclusion  of  Sir  J.  Gavey's  evidence,  the  Solicitor- 
General  recalled  Mb.  Snei,l,  the  Post  Office  expert.  This  witness, 
in  conjunction  with  Mr.  Gill,  the  cngineer-in-chief  for  the  National 
Telephone  Co.,  was  engaged  in  considering  the  question  of  sub- 
scribers' apparatus  and  other  questions,  which  Sir  John  Simon 
said  were  not  embraced  in  the  main  question  to  which  he  desired  to 
address  himself.  If  these  two  gentlemen  did  not  arrive  at  an 
absolute  agreement  on  these  subjects,  they  would  at  least  agree  on 
alternative  multipliers,  either  of  which  the  Court  might  use  to 
arrive  at  the  life  value  of  the  plant  affected.  Proceeding  to  submit 
arguments  to  the  Court  on  the  main  question,  the  Solicitor- 
Genekal  said  that  the  parties  had  happily  started  with  one  or  two 
matters  fundamentally  agreed,  and  these  included  figures  which 
represented  the  fundamental  cost  of  labour,  material  and  freight. 
From  that  point  of  view  there  were  two  further  stages  to  be 
traversed  on  the  route  to  a  decision  in  the  case.  They  had,  first  of 
all,  to  ascertain  how  much  it  would  cost  beyond  the  amount  of  the 
fundamental  agreement  to  replace  anew  the  whole  of  the  National 
relephone  Co.'s  system.  Having  ascertained  that  cost,  it  then  became 
necessary  to  learn  by  how  much  the  plant  had  depreciated  at  the 
time  it  was  taken  over  by  the  Post  Office.  The  deduction  of  the 
amount  of  depreciation  had  then  to  be  made  from  the  cost  of  the 
replacement. 

Mr.  Danckwebts,  K.C,  interposing,  said  it  must  not  be  under- 
stood that  he  assented  to  this  argument  of  the  Solicitor-General. 

Mr.  Ji  stick  Lawrence  :  We  could  hardly  hope  for  that. 

Continuing,  Sir  J.  Si.\iON  said  that  they  had  to  bear  in  mind 
what  it  wa.s  the  Court  was  aiming  at,  and  the  method  to  be  adopted 
in  order  to  arrive  at  it.  The  object  was  the  lump  sum  award  to  be 
paid  to  the  company  by  the  Post  Office,  and  the  method  was  first  to 
find  the  cost  of  replacement  of  plant,  and  then  to  determine  the 
amount  of  depreciation  upon  it. 

His  Lordship  remarked  that  the  reason  that  method  had  to  be 
applied,  was  because  there  was  no  market  gauge  of  value.  The 
plant  was  useless  except  to  one  or  the  other  of  the  parties.  It 
would  be  unreasonable  if  the  Post  Office  refused  to  take  over  the 
plant,  because  there  was  no  other  buyer,  and  if  the  company 
refused  to  sell  that  would  be  equally  unreasonable.  The  sum, 
therefore,  which  one  party  had  to  pay  to  the  other  must  be  deter- 
mined by  the  cost  of  construction.  There  was  no  other  buyer  than 
the  Post  Office. 

The  Solicitor-General  said  he  agreed,  but  with  one  qualifica- 
tion, and  an  important  one,  viz.,  that  it  would  not  be  right,  in  his 
opinion,  to  put  the  value  of  the  undertaking  at  the  cost  of  it  to  the 
company. 

His  Lordship  said  he  did  not  mean  to  suggest  that.  What  he 
meant  was  to  put  the  value  of  the  undertaking  at  the  cost  to  the 
person  taking  it  over  to  replace  it. 

Sir  John  Simon,  continuing,  said  he  thought  he  could  show  that 
it  was  no  longer  of  importance  to  consider  whether  the  construction 
of  the  replacement  work  should  occupy  two,  three  or  five  years, 
because  the  fundamental  cost  of  labour  and  materials  having  been 
agreed  upon,  there  would  be  no  sensible  difference  in  the  cost  of 
supervision  and  in  the  other  points  now  in  dispute,  even  if  the 
period  of  construction  were  protracted  to  a  longer  period,  provided 
that  were  not  beyond  such  an  economic  period  as  might  be  assumed 
to  be  necessary  for  the  construction  of  the  system  without  spreading 
out  the  cost  of  labour  and  materials,  so  as  to  entail  a  disproportionate 
cost  of  supervision.  The  company  assumed  for  their  economic  period 
of  construction  12  years,  and  gave  the  figures  of  cost  on  that  basis. 
The  Conrt,  however,  must  observe  that  that  was  the  cost  to  them 
and  not  the  cost  that  would  be  involved  in  reconstructing  the 
system  in  another  and  a  different  economic  period  under  different 
arrangements.  Their  method  of  construction  was  piecemeal,  and 
necessarily  more  expensive  than  if  carried  out  as  a  whole,  and  they 
applied  the  figures  of  cost  under  this  method  to  their  hypothetical 
economic  period,  which,  in  his  opinion,  was  a  most  fallacious  way  of 
dealing  with  two  unlike  processes.  In  estimating  the  period  that  a 
hypothetical  contractor  would  take  to  recreate  the  system,  there 
had  to  be  borne  in  mind  that  he  would  start  with  a  definite  scheme 
in  his  mind,  and  could  lay  out  his  whole  design  for  the  purchase  of 
the  material,  the  employment  of  labour  and  supervision  in  the  most 
economical  manner.  Proceeding  to  set  before  the  Commission  the 
difference  between  the  charges  beyond  fundamental  cost  estimated 
on  the  one  side  by  the  Post  Office,  and  by  the  National  Telephone 
Co.  on  the  other,  learned  counsel  reviewed  a  great  mass  of  the 
evidence  given,  with  a  view  of  showing  that,  beyond  the 
10  millions  odd  agreed  upon  tor  the  cost  of  labour  and 
material,  the  estimates  made  upon  the  basis  of  20  per  cent,  for  con- 
tractors' supervision,  kc,  10  per  cent,  for  contractors'  profits,  and 
5  per  cent,  for  what  was  called  ''employers'  burden,''  were  an 
ample  provision  for  extra  expenses,  and  that  the  company's  extra 
charges  for  local  storage,  interest  upon  money  during  construction 
and  for  what  were  called  "  headquarters  administration  charges," 
were  unreasonable.  The  company's  claim  for  supervision  had  been 
made  out  without  introducing  the  question  of  sub-contractors 
specifically,  but  including  it  in  effect,  and  he  (counsel)  [in  arriving 
at  the  claim  for  supervision  which  the  Court  would  have  to  con- 
sider, struck  out  all  that  might  be  ascribed  to  that  account,  making 
a  difference  of  nearly  £300,000  between  the  amount  estimated  by 
the-  Post  Office  and  that  estimated  by  the  National  Telephone 
Co.      It  had   been  argued  by  counsel   for   the    ccmpany  that    if 
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that  deduction  were  made,  the  percentage  of  super- 
vision to  the  plant  coat  would  have  to  be  arrived  at  in 
a  different  way.  Under  the  circumstances  that  would 
be  perfectly  fair.  In  respect  of  local  engrineering  supervision  the 
company  wanted  to  add  about  £2,000.000  to  the  fundamental  cost 
of  £10,000,000  agreed  upon  ;  for  ordering  and  storing  the  company 
charged  £471, (iU,  which  it  could  not  be  suggested  were  too  small. 
Ijocal  administration,  supervision,  and  local  engineering  supervision 
between  them  in  the  company's  claim  represented  over  £2,000,000, 
and  wayleaves  £1(59, 3(iS,  which  together  made  a  total  of  £2,647,234, 
the  whole  of  which  hingfed  on  an  e-stimate  of  £592,000,  the 
average  plant  cost  during  a  composite  year  extracted  by  the 
company  from  an  equation  of  the  cost  during  12  selected  years 
assumed  by  them  as  an  economic  period.  He  contended  that  that 
figure  was  quite  abnormal.  In  190.5  the  company  knew  that  it  was 
condemned  to  death  within  a  Umited  time  ;  it  knew  that  its 
corporate  existence  would  come  to  an  end  on  December  31st, 
1911.  For  six  years  it  was  in  the  condemned  cell  and  knew 
the  way  in  which  at  the  close  of  the  stipulated  period  its 
executioners  would  dispose  of  its  property  ;  yet  from  1905  to  the 
end  of  its  life  it  never  kept  any  record  of  its  affairs.  It  had  con- 
stifuoted  millions  of  pounds'  worth  of  plant  during  that  period, 
knowing  all  the  time  the  terms  upon  which  that  plant  would  be 
taken  over,  but  hoping  to  add  to  its  value  in  the  way  which  had 
been  disclosed  to  the  Court.  At  the  close  of  the  company's  life  the 
expenditure  on  construction  naturally  became  smaller,  and  it  was 
one  of  these  abnormally  small  years  which  had  been  chosen  to 
estimate  the  percentage  of  supervision  to  construction,  the  cost  of 
supervision  then  being  practically  the  same  as  during  the  years 
when  construction  was  proceeding  rapidly. 

Continuing,  the  Soi.iciTOR-CrENER.^L  dealt  with  the  question  of 
head  office  expenses,  and  submitted  that  the  total  charged  by  the 
National  Telephone  Co.  under  that  head  was  too  much  because  it 
had  been  arrived  at  upon  a  wrong  basis.  The  Post  Office  figures 
generally,  he  said,  were  arrived  at  not  only  with  the  help  of 
experience,  but  with  the  help  of  additioml  checks  at  their  com- 
mand. This  fact  made  it  more  likely  that  ^their  figures  were 
reasonable  and  fair. 

Sir  Alfred  Cripps,  intervening,  said  he  disputed  the  accuracy 
of  the  Post  Office  figures  in  the  matter  of  materials  and  labour 
cost,  tec,  because  they  were  arrived  at  on  the  assumption  that 
2J  years  was  a  sufficiently  long  time  in  which  to  do  the  work. 

Sir  J.  Simon  occupied  many  hours  in  reading  the  evidence  which 
had  been  given  during  the  course  of  the  case. 
(Te  he  continued.) 


Edjutxdson's  Electricity  Cobporation,  Ltd. 

Mb.  Justice  Neville,  in  the  Companies'  Court  on  Tuesday  last, 
heard  a  petition  by  the  above  company  for  sanction  to  a  reduction 
of  its  capital,  as  proposed  in  resolutions  adopted  by  the  share- 
holders and  already  reported  in  the  Electric.\l  Review. 

Mr.  Younger,  K.C.,  appeared  in  support  of  the  petition. 

There  was  no  opposition,  and  his  Lordship  sanctioned  the  reduc- 
tion as  proposed,  directing  the  order  to  be  advertised  in  the  same 
papers  as  the  petition,  and  the  use  of  the  words  "  and  reduced  "  by 
the  company  for  one  month. 


The  N.^tional  Telephone  Co. 

In  the  Companies'  Court  on  Tuesday,  an  application  was  made  to  Mr. 
Justice  Neville  with  reference  to  a  summons  taken  out  in  the 
liquidation  of  the  National  Telephone  Co.  to  determine  questions 
that  had  arisen  as  to  the  distribution  of  the  assets. 

Mr.  Pekcv  Wheeler,  who  represented  the  liquidator,  said  that 
the  company  went  into  voluntary  liquidation  in  January  last,  and 
the  summons  had  been  taken  out  to  determine  the  rights  of  the 
ordinary  shareholders  and  the  various  classes  of  preference  share- 
holders. The  summons  was  directed  to  be  heard  by  his  Lordship 
that  day  fortnight,  but  it  was  difficult  to  ask  him  to  determine  the 
matter,  as  when  a  member  of  the  Bar  he  had  advised  on  a  number 
of  questions  concerning  the  company.  It  was  therefore  thought 
that  his  Lordship  would  prefer  the  summons  being  heard  by  Mr. 
Justice  Swinfen  Eady.  The  simimons  raised  questions  of  some 
difficulty  as  to  the  construction  of  the  memorandum  of  association, 
and  there  were  many  hundreds  of  shareholders  interested. 

His  Lordship  said  he  would  communicate  with  Mr.  Justice 
Swinfen  Eady,  who  would  no  doubt  fix  a  day  for  hearing  the 
summons. 


Gery  I .  Day  Motok  Co. 


Ik  the  High  Courts,  on  Tuesday,  November  12th,  the  Official 
Referee,  Mr.  Muir  Mackenzie,  had  before  him  an  action  by  'Mr. 
Alfred  Robert  Orton  Gery,  7,  Ormonde  Terrace,  London,  N.W., 
against  the  Day  Motor  Co.,  Ltd.,  Riverside,  Putney,  claiming  the  sum 
of  £.")2,  money  which  plaintiff  had  paid  the  defendants  in  respect  of 
the  installation  of  an  electrical  generating  apparatus  at  plaintiff's 
country  house,  Royston  Court.,  Ferryside,  Carmarthen.  Plaintiff 
alleged  that  by  a  contract  in  writing  made  between  defendants  and 
his  (plaintiffs  agent),  Mr.  R.F.Browne,  defendant  company  agreed  to 
supply,  in  191 1,'aa  electrical  generating  apparatus  for  use  in  Royston 
Court  according  to  certain  specifications  and  conditions,  viz.,  that 
it  should  work  direct,  and  that  it  should  be  efficiently  governed 
automatically  so  as  to  permit  of  a  momentary  speed  fluctuaHon  of 
not  more  than  6^  per  cent,  on  a  sudden  alteration  of  the  load  to  the 
extent  of  26  per  cent,  between  50  per  c«nt.  and  full  load  on  the 


engine.  On  November  13th,  1911,  defendants  delivered  the 
apparatus,  which  purported  to  comply  with  these  conditions. 
Plaintiff  paid  £52  as  part  payment  on  delivery.  Subsequently,  he 
found  that  the  plant  did  not  comply  with  the  conditions  laid 
down,  with  the  result  that  the  apparatus  was  useless.  By  reason  of 
breach  of  contract,  plaintiff  alleged  that  he  had  suffered  loss,  and 
he  claimed  damages  in  respect  of  such  breach.  Defendants  denied 
liability,  and  counterclaimed  for  £21  lis.  fid.,  being  the  balance  due 
on  the  price  of  the  plant,  also  certain  expenses. 

Mr.  Barrington  Ward  appeared  for  the  plaintiff,  and  Mr.  Colefax, 
K.C.,  and  Mr.  Walker  were  for  the  defence. 

Mr.  Ward  opened  the  ca-«e,  detailing  the  facts  as  given  above. 
He  stated  that  the  plaintiff  required  the  plant  for  the  purpose 
of  lighting  his  house  with  electricity.  He  consulted  Mr. 
Browne,  who  was  an  electrical  engineer,  and  subsequently 
the  contract  was  placed  with  the  defendant  company.  In  con- 
clusion, counsel  submitted  that  the  engine  was  sold  for  the  purpose 
of  supplying  electric  light,  and  if  he  could  prove  it  failed  to  do 
this  he  then  had  a  right  to  reject  the  plant.  Counsel  then  read 
the  evidence  of  Mr.  Browne,  which  was  token  on  commission,  the 
witness,  who  described  himself  as  an  electrical  engineer  of  16  years' 
experience,  having  been  called  to  South  Africa.  He  said  he  acted 
throughout  the  matter  as  plaintiff's  agents. 

The  Plaintiff  gave  evidence,  an<l  said  he  gave  the  work  to  the 
defendants  because  their  catalogue  seemed  to  contain  what  he 
wanted  :  a  very  simple  engine  which  could  be  managed  by  any 
unskilled  artisan.  The  delivery  of  the  plant  was  very  late,  and  it 
was  not  complete.  There  was  no  representative  of  defendants 
present  when  it  came,  and  the  engine,  A:c.,  was  eventually 
assembled  by  the  firm  who  were  wiring  his  house,  Messrs.  Brooking 
and  Co.  The  engine  driven  by  petroleum  ran  very  badly,  and  as 
all  the  lamps  in  his  house  had  been  converted  into  electric  lamps, 
the  occupants  of  his  house  had  to  do  the  best  they  could  with  oil 
lamps  and  candles.  The  engine  never  was  fit  to  supply  his  house 
with  electricity.  Eventually  he  was  advised  that  the  engine  was 
not  fit  to  do  the  work  required  of  it,  and  after  affording  defendants 
every  reasonable  opportunity  of  putting  the  matter  right,  he 
finaUy  rejected  the  engine  altogether. 

Cross-examined,  Witness  said  he  spent  hours  trying  to  make  the 
plant  run. 

CTb  be  confitiveif.) 


LoNG-FiRji  Frauds. 


Before  Judge  Lumley  Smith,  at  the  Central  Criminal  Court  on 
Tuesday,  James  Winslow,  39,  merchant,  Frederick  Carrier,  37, 
accountant,  and  Frank  Horace  Hepden,  31,  merchant,  surrendered 
to  their  bail  and  pleaded  guilty  to  an  indictment  charging  them 
with  conspiring  together  and  obtaining  quantities  of  goods  by 
means  of  false  pretences.  Amongst  the  goods  which  the  defendants 
were  charged  with  obtaining  were  steel  balls  from  the  Hoffmann 
Manufacturing  Co.,  electric  lamps  from  Ward  &  Goldstone,  and 
various  goods  from  firms  not  connected  with  the  electrical 
industry. 

Mr.  A.  H.  Bodkin  and  Mr.  Percival  Clarke  prosecuted  for  the 
Director  of  Public  Prosecutions,  whilst  the  defendants  were  repre- 
sented by  Mr.  Curtis  Bennett,  Mr.  Eustace  Fulton  and  Mr.  Purcell 
respectively. 

Mr.  Bodkin  said  that  the  defendants  had  conspired  to  obtain 
goods  by  false  pretences  from  persons  who  were  induced  to  deal 
with  a  firm  known  as  Darton  &  Co.  The  defendant  Winslow  was 
adjudicated  a  bankrupt  in  1897  at  Swindon,  and  Hepden,  who  was 
also  known  as  Hampton,  was  adjudicated  a  bankrupt  in  .January. 
1910.  Neither  of  them  had  ever  obtained  their  discharge  under 
those  proceedings.  The  firm  of  Darton  &  Co.,  was  established  in 
the  early  part  of  the  present  year  at  3,  City  Road,  E.C.  They 
described  themselves  as  importers  and  general  shippers  and  manu- 
facturers' agents,  and  apparently  the  trading  style  of  Darton  &  Co. 
was  adopted,  as  a  respectable  and  old-established  firm  of  that  name 
was  in  existence  in  the  neighbourhood.  The  three  defendants  were 
associated  in  the  firm  of  Darton  &  Co.,  and  there  were  others  in 
complicity  with  them.  A  large  quantity  of  miscellaneous  goods 
was  obtained,  but  proper  books  were  not  kept,  and  there  was 
nothing  to  show  what  became  of  the  goods.  At  the  same  time  as 
Darton  ,.*c  Co.  was  founded,  a  concern  called  "Hampton"  was 
established  at  54,  Lo^ier  Thames  Street,  E.G.,  which  was 
really  Hepden.  That  business  was  created  for  the 
sole  puropose  of  giving  references  to  Darton  &  Co. 
Another  business  for  the  same  purpose  was  established 
under  the  style  of  the  LTnion  Trading  Co.,  at  Finsbury 
Avenue,  B.C.,  with  which  were  associated  men  named  Bird  and 
Trueman,  the  latter  also  being  known  at  Cattell.  The  Union 
Trading  Co.  occupied  a  room  at  10s.  a  week,  and  left  owing  £5  10s. 
for  rent.  When  the  bailiffs  went  in  all  they  found  was  an  empty 
inkpot,  a  chair  with  the  bottom  knocked  out,  and  a  table  consisting 
of  some  planks  and  a  couple  of  boxes.  Last  March  Darton  4c  Co. 
wrote  to  the  Hoffmann  Manufacturing  Co.  for  terms,  and  subse- 
quently gave  an  order  for  900  gross  of  steel  balls.  The  Hoffmann 
Manufacturing  Co.  asked  for  references,  and  Darton  &  Co.  gave  the 
names  of  Anderson  &  Co.,  of  12,  Aldgate,  E.,  and  Hampton,  of 
Lower  Thames  Street.  Anderson  &  Co.  was  another  firm  which  was 
constructed  solely  for  the  purpose  of  giving  references  to  Darton 
and  Co.  The  reply  of  Anderson  &  Co.  to  the  Hoffmann 
Mannfsicturing  Co.,  was  that  the  former  had  known  Darton 
and  Co.,  had  done  considerable  business  with  them, 
received  prompt  payment,  and  regarded  them  as  good 
for  credit.  That  letter  was  signed  "J.  A,"  but  it  was  in 
the  handwriting  of  Winslow.  The  other  reference  was  given^by 
Hepden,  under  the  name  of  Frank  Hampton,  and  he  wrote,   '  The 
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acoount  is  kept  to  my  entire  satinfaction."  The  premises  occupied 
by  AnHcrfon  iV:  Co.,  were  taken  by  Carrier,  who  wae  accompanied 
by  Winslow,  and  the  reference  they  jravo  to  the  landlord  was 
Darton  &  Co.  The  address  of  Andernon  i  Co.  was  simply  one  for 
letters.  On  the  roferencos  jriven,  the  Hoffmann  Wanufacturiner  Co. 
thought  the  mutter  was  satisfactory,  and  supplied  the  t;oods,  but 
never  pot  paid  for  them.  Darton  &  Co.  (rave  an  order  for  a  piano 
to  MusicuB,  Ltd.  The  references  supplied  were  Anderson  &  Co.  and 
Ray  &  Co.  The  reference  from  the  latter  firm  was  written  by 
Carrier,  and  the  premises  occupied  by  Hay  i;  Co.  were  held  at  a 
rental  of  £1  a  month.  As  the  references  were  satisfactory, 
Musioup,  Ltd.,  supplied  a  piano,  and  were  thin  applied  to  for  three 
more  instruments,  which  they  declined  to  deliver.  Mr.  Bodkin 
said  it  was  interesting  to  note  that  Carrier  had  obtained 
an  Empire  typewriter  which  was  never  paid  for.  The  letters 
from  Anderson  &  Co.,  Ray  .t  Co.,  and  some  from  Darton  4:  Co., 
were  written  on  that  particular  typewriter.  An  order 
was  received  from  Hepden  by  Musious,  Ltd.,  for  a  piano,  his  refer- 
ence beintr  the  Union  Tradini;  Co.,  from  whom  an  excellent  testi- 
monial was  received.  lie  was  supplitd  with  the  piano,  which  was 
not  paid  for.  Proceedings  were  laken  by  Musicus,  Ltd.,  against 
Darton  &  Co.,  an  execution  was  levied,  and  Carrier  then  came 
forward  with  a  bill  of  sale,  which  had  been  executed  over  the 
assets  in  favour  of  a  man  named  Stephens.  The  latter  was  a  man 
who  had  also  piveu  false  references  to  the  defendants.  The  bill  of 
sa'e  was  created  for  the  sole  purpose  of  fraud,  for  when  he  was 
arrested  Carrier  admitted  that  it  was  not  a  fienuine  cbarpe,  and 
that  it  was  arranpred  by  him.  In  face  of  the  bill  of  sale,  Musious, 
Ltd.,  hid  to  withdraw  their  execution.  The  cases  mentioned  were 
not  isolat-jd  ones,  but  were  selected  as  typical  of  the  methods 
employed. 

The  .Judge  :  Were  any  jfood^paid  for  .' 

Mh.  Bodkin  :  There  are  cases  in  which  small  trial  orders  werr 
paid  for,  and  afterwards  larjje  orders  which  were  not  paid  for. 

Counsel  added  that  when  the  premises  of  Darton  *;  Co.  were 
searched,  certain  books  with  some  leaves  cut  out  were  found. 
These  books  contained  entries  showing  that  Darton  4;  Co.  had  done 
business  with  the  other  tirms  mentioned  as  reference  houses.  As 
a  matter  of  fact,  there  were  no  such  transactions  at  all.  One  of 
the  serious  features  of  the  case  was  the  concocting  of  the  bill  of 
sale  which  was  used  to  defeat  creditors  who  had  obtained  judg- 
ment neainst  the  firm  and  desired  to  levy  execution. 

The  Judge  :  There  is  a  pood  deal  of  that  sroeson  nowadays,  but 
particularly  where  a  man  gives  a  bill  of  sale  to  his  wife.  It  is 
quite  common. 

Police  evidence  was  called  to  prove  that  Winslow  had  carried  on 
business  in  Swindon,  hut  was  made  a  bankrupt  and  then  traded  in 
his  wife's  name.  When  the  defendants  were  arrested,  Winslow 
had  started  trading-  with  another  man  at  Great  Portland  Street, 
under  the  style  of  J.  Lockwood  .^  Co.  Hepden  had  been  adjudicated 
a  bankrupt,  with  liabilities  of  JCS.S.")!),  and  no  assets.  Before 
BToing  to  »!,  Lower  Thames  Street,  he  was  in  business  at  lil, 
Chiswell  Street,  E.C. 

Mr.  Eustace  Fulton  said  the  cause  of  the  trouble  was  that  the 
defendants  started  the  business  with  an  inadequate  capital.  It  was 
not  the  ordinary  ca^e  of  a  long  firm  fraud,  in  which  the  partners 
disappeared  after  a  few  months'  trading.  Thf y  started  a  genuine 
business,  but  owing  to  lack  of  capital  could  not  carry  it  on. 

Mr.  CtJRTis  Bennett  and  Mr.  PtKcEi.i,  also  emphasised  the 
remarks  of  Mr.  Fulton,  and  pointed  out  that  all  the  defendants  held 
good  characters. 

The  Judge  said  that  the  defendants  had  committed  a  serious 
offence.  In  the  City  business  was  very  largely  done  on  credit,  and 
considerable  attention  was  paid  to  the  giving  of  references.  Whole- 
sale houses  who  took  up  references  had  a  right  to  assume  that  the 
replies  given  to  inquiries  they  made  were  correct.  In  the  present 
case  it  had  been  shown  that  the  references  given  to  wholesale 
houses  had  been  written  in  the  office  of  Darton  i;  Co.  The  least  he 
could  do  was  to  impose  a  sentence  of  10  months'  imprisonment  in 
the  second  division  on  each  of  the  defendants. 


GoTT  t:  Veritys,  Ltd. 


An  action  in  which  Arthur  Edgar  Gott,  A.M.I.E.E.,  electrical 
engineer,  of  Lanercost.  Villiers  Road,  Southall.  Middlesex, 
claimed  damages  for  breach  of  contract  from  Veritys,  Ltd.i 
Birmingham,  was  heard  by  Mr.  Pollock,  K.C.,  sitting  in 
the  capacity  of  Official  Referee,  at  the  Victoria  Courts, 
Birmingham,  on  Tuesday.  Mr.  R.  M.  Montgomery,  on  the 
instructions  of  Messrs.  Sharpe,  Pritchard  i;  Co..  London, 
appeared  for  the  plaintiff,  and  Mr.  Vachell,  K.C ,  and  Mr.  Baber, 
instructed  by  Messrs.  Ansell  &  Ashford,  Birmingham,  was  for  the 
defendants. 

Me.  Montgomery  explained  that  one  part  of  the  contract  was 
for  personal  services,  and  the  other  part  for  the  payment  of 
royalties  on  certain  patents  of  which  Mr.  Gott  was  the  inventor. 
Counsel  read  the  contract,  which  he  said  was  contained  partly  in 
an  agreement  in  writing  of  April  9th,  1907.  between  the  plaintiff 
and  the  defendants,  in  whioh  it  was  agreed  that  the  defendants 
should  manufacture  and  sell  certain  patented  articles,  and  pay  to 
the  plaintiff  the  royalties.  It  was  a  further  teim  of  the  contract 
that  in  the  event  of  Messrs.  Veritys  desiring  to  discontinue  the  manu- 
facture and  sale  of  the  articles,  they  should  give  to  the  plaintiff 
three  months'  notice  to  that  effect.  He  (counsel")  hoped  to  prove  that 
the  defendants,  although  they  gave  the  plaintiff  no  notice  whatever 
that  they  did  not  propose  to  continue  to  manufacture  and  sell, 
declined  to  allow  their  people  to  estimate  for  his  patented  articles' 
On  the  contrary,  they  did  not  give  the  notice  which  they  were 


bound  to  give,  and  starved  these  patents  instead  of  allowing 
them  to  remain  as  ''  live  "  patents  on  the  market,  at  the  same  time 
preventing  Mr.  Gott  from  making  any  use  of  them.  Motor  starters 
and  controllers  were  the  two  important  patents.  In  the  middle  of 
October.  1908,  when  there  was  little  more  than  three  months  to 
run  of  Mr.  (Jott's  employment,  he  was  dismissed.  No  cause  was 
given,  and  he  was  paid  salary  up  to  January  Slst,  1909. 

James  YorN(;,  electrical  engineer,  Erdington,  stated  that  on 
October  17th,  1908,  he  was  employed  by  Veritys,  Ltd.,  and  was  in 
charge  of  the  designing  in  their  cnntroller  department.  He  remem- 
bered plaintiff,  who  up  to  that  time  had  also  been  in  the  service  of 
the  company,  leaving.  Shortly  after  he  was  asked  to  get  out  a 
line  of  starters,  which  he  distinctly  understood  were  to  replace  the 
existing  ones  of  Mr.  Gott,  which  he  was  told  were  too  dear, 
and  did  not  sell  well.  He  knew  Mr.  Gott's  starters  well,  and  knew 
the  patents,  and  so  he  had  no  difficulty  in  knowing  what  he  ought 
to  avoid  in  regard  to  them.  He  quickl}'  got  out  new  designs,  and 
Mr.  Gott's  stock  gradually  ceased  to  exist,  the  new  articles  super- 
."eding  it.  During  the  three  months  before  the  new  goods  were 
ready  the  firm  used  up  Mr.  Gott's  in  many  cases,  and  put  new 
windings  to  some.  Large  stocks  of  material  for  the  making  of 
plaintiff's  articles  were  put  on  one  side  and  scrapped.  There  was 
a  continuous  demand  for  starters,  and  it  increased  after  Mr.  Gott 
had  left.  When  witness  began  to  design  the  starters  he  proposed 
certain  methods,  and  he  was  told  that  the  lirm  did  not  wish  to  pay 
royalties  if  they  could  avoid  it.  Asked  if  there  was  any  saving  of 
cost  with  regard  to  the  starters  except  the  saving  of  the  royalties, 
witness  replied  that  the  starters  were  made  more  cheaply  altogether. 
They  were  not  made  so  well.  If  they  had  wanted  to  make 
Mr.  Gott's  starters  in  a  cheaper  way  they  could  have  done  so. 
He  thought  new  designs  were  also  got  out  for  switches,  but  he  did 
not  get  them  out.  New  designs  were  immediately  produced  of  a 
drum  controller,  witness  making  the  design.  After  the  new 
design  had  been  got  out,  so  far  as  he  knew,  plaintiff's  design  was 
not  used  again  for  tendering  for  contracts,  or  in  fulfilling  con- 
tracts. The  firm  tendered  afterwards  on  witness's  design.  Many 
controlfers  were  bought  by  the  Admiralty  after  Jlr.  Gott  left, 
probably  hundreds. 

Cross-examined,  witness  said  his  instructions  were  to  make  a 
much  cheaper  starter  to  enable  the  firm  to  compete  with  other 
people. 

The    plaintiff,  giving  evidence,  said  that  if  the  defendents  in 
the  case  of  the  starters  had  reduced  the  efficiency  of  his  make  to 
the  efficiency  of  the  substituted  make,  they  could  have  made  his  as 
cheaply,  substantially  speaking,  as  the  substitute. 
The  Referee  :  There  would  still  be  the  royalty. 
Mr.  Montgomery  ■  Apart  from  the  question  of  royalty. 
Witness  further  stated  that  assuming  that  the  firm  ceased  at  the 
end  of   190s   to   manufacture  his  articles,  the  royalties  which  he 
received  after  that  was  on  the  residual  stock,  which  was  necessary  to 
carry  on  husines-s.     He  claimed  that   by   starving  the  patents  out 
and  withholding  them  from  the  market  in  the  way  they  had,  the 
firm   destroyed   the   value    of    the    patents    themselves.     He    put 
approximately  three  years'  value  on  to  each. 

What  was  the  yearly  value  of  these  patents — the  starttrs  and  the 
controllers — what  could  you  have  got  for  them  if  you  had  har' 
them  in  a  "  live  "  condition  .' — If  I  had  had  them  to  sell  at  the 
time  I  left,  I  could  have  got  an  amount  equal  to  three  times  their 
yearly  value. 

What  would  have  been  their  yearly  value  .' — About  £4.5. 
In  further  examination,  Plaintiff  said  that  up  to  the  time  he 
left,  the  amount  of  royalties  had  been  rising,  with  the  exception  of 
the  last  year,  which  was  a  bad  year  for  trade,  when  he  thought 
there  was  a  slight  drop.  The  amounts  were  £80,  £(il,  and  then 
they  went  up  to  £117  to  the  end  of  January,  1909.  The  action  of 
the  firm  also  had  an  effect  upon  his  earning  capacity.  When  he 
went  to  Messrs.  Veritys  he  took  all  his  starter  experience  with 
him,  and  when  he  left,  he  left  it  all  behind  and  had  to  start  abso- 
lutely afresh. 

So  that  if  they  were  not  going  to  manufacture,  it  would  have 
put  you  into  a  very  much  better  position  if  they  had  told  yon  so, 
and  you  could  have  used  the  patents  .' — Most  decidedly  so. 

Cross-examined,  plaintiff  admitted  that  competition  in  goods 
similar  to  those  covered  by  his  patents  was  very  keen. 

Mb.  Vachell;  If  the  firm  found  that  some  of  these  articles  so 
skilfully  designed  by  you  could  not  be  produced  at  their  works  at  a 
price  which  would  enable  them  to  compete  with  others,  were  they 
not  quite  right  in  having  articles  designed  cheaper  to  enable  them 
t  >  do  so  .' 

Plaintiff  :  My  complaint  regarding  the  fijrm  always  was  that 
the  difference  between  the  prime  cost  and  the  selling  price  was 
greater  with  them  than  other  firms. 

Other  evidence  having  been  heard,  plaintiff's  case  was  concluded. 
The  Court  then  rose,  the  hearing  being  adjourned  until  the  following 
morning, 

(.To  be  continved.) 


Sentence. — Sentence  of  three  years' penal  servitude  was 
passed  by  Lord  Coleridge,  at  the  Liverpool  Assizes,  on  Monday, 
November  11th,,  upcu  Arthur  Evans  Kennedy,  electrician,  formerly 
employed  in  the  Liverpool  electricity  department,  who  was  found 
guilty  of  pending  a  letter  demanding  money  by  menaces  from  Sir 
Chas.  Petrie,  chairman  of  the  Corporation  'Tramways  and  Elec- 
tricity Committee.  Kennedy  was  dismissed  from  tbelCorporation's 
service  in  1909,  after  a  previous  reprimsnd  in  1907,  given  to  him  in 
respect  of  his  work  and  conduct,  end  he  imagined  he  had  a 
grievance  against  Sir  Chas.  Petrie,  Mr.  Clcugh  (electrical  engineer), 
and  other  persons  with  whom  he  was  aEsociated  at  the  works. 


786 


THE     ELECTRICAL     REVIEW.  i[Vol.71.    No.  1,S25,  November  l.-.,  1912. 


REVIEWS. 


The    Sforji    of    Wireless    Telegrcqihy .      By    A.   T.   Story. 
London  :  Hodder  &  Stoughton.     Price  Is. 

This  volume  can  be  confidently  recommended  to  the  general 
reader  and  student  requiring  an  easily  intelligible  review  of 
the  development  of  wireless  telegraph  theory  and  practice,  up 
to  the  date  of  the  first  trans- Atlantic  wireless  message  in 
li)03.  For  the  benefit  of  readers  who  are  not  familiar  with 
the  first  edition,  we  may  mention  that  the  progress  of  wireless 
telegraph  theory  and  practice,  from  the  middle  of  the 
nineteenth  century  to  the  first  years  of  the  present  century, 
was  there  traced  with  a  completenefs  which  was  extraordinary 
considering  the  small  space  occupied  (183  pp.).  Early 
experiments  were  practically  confined  to  conduction  methods, 
and  aimed  at  securing  wireless  communication  across  rivers 
and  straits,  kc.  (incidentally,  it  may  be  news  to  some  readers 
to  learn  that  water-conduction  wireless  telegraphy  is  still 
employed  more  or  less  regularly  in  communicating  across 
various  Indian  rivers).  The  gradual  improvement  in  sub- 
marine cable  construction  caused  a  temporary  lull  in  the 
endeavours  to  realise  wireless  telegraphy,  the  chief  applica- 
tion of  which  then  appeared  to  be  in  maintaining  com- 
munication witli  lighthouses  and  ships,  &c.  The  conduction 
methods  gradually  gave  way  to  induction  methods,  and 
finally  the  practical  application  and  possibilities  of  Hertzian 
waves  were  realised.  All  these  steps  are  clearly  and 
I'ugently  detailed  by  the  author,  who,  very  properly,  lays 
frequent  emphasis  on  the  number  of  investigators  who  have 
contributed  their  quota  to  wireless  telegraphy  as  now  practised, 
and  the  number  of  men,  chief  among  whom  are  Dolbear, 
Hertz  and  Lodge,  who  came  within  an  ace  of  that  practical 
triumph  which  was  reserved  for  ]\Iarconi.  There  can  be  few 
fields  in  which  so  many  brilliant  investigators  have  been 
required  to  attain  the  goal  aimed  for,  and  in  which  the 
important  significance  of  their  work  has  been  so  frequently 
overlooked  by  the  men  themselves,  i 

The  enormous  develojiment  in  wireless  telegraphy  during 
the  past  decade  has  made  the  author's  task  in  producing  a 
revised  edition  most  difficult.  To  bring  the  volume  up  to 
date,  while  adhering  to  the  thoroughness  of  treatment 
adopted  in  the  first  edition,  would  involve  at  least  twice  as 
many  pages,  and  hence  a  proportionate  increase  in  the  cost 
of  the  treatise.  The  production  of  a  second  volume,  prac- 
tically equal  in  size  to  the  first,  would  doubtless  have  been 
very  widely  appreciated,  but  there  are  obvious  difficulties  and 
risks  in  extending  a  work  of  this  class  to  two  volumes  and, 
while  adhering  to  one  volume,  the  author  has  probably 
pursued  the  best  course  in  retaining  the  matter  of  the  first 
edition  in  fo/o  and  adding  36  pages,  reviewing  broadly  the 
technical  developments  and  practical  applications  of  wireless 
telegraphy  since  the  epoch-making  experiments  of  l'J03. 

In  the  original  section  of  the  work,  a  large  proportion  of 
the  total  space  was  naturally  devoted  to  a  description  of  the 
early  attempts  to  realise  wireless  communication  by  earth 
conduction  and  by  simple  induction.  This  was  as  it  should 
be  in  11)03,  but  now  the  rapid  progress  realised  during  the 
past  1 0  years  should  receive  considerably  more  attention  than 
is  actually  given,  space  being  found  if  necessary  by  conden- 
sation of  the  earlier  chajitere.  As  a  review  of  progress  up 
to  1903,  the  work  is  exceptionally  valuable,  but  the  new 
section  is  much  less  complete  and  detailed.  As  already 
explained,  there  is  considerable  excuse  for  this  fact,  but  a 
number  of  misprints  in  the  original  should  certainly  have 
been  corrected  in  the  new  edition,  and  many  of  the  original 
half-tone  blocks  are  now  so  worn  as  to  be  practically  worth- 
less. There  are  several  instances  in  which  the  statements 
in  the  earlier  edition  should  be  somewhat  modified  in  view 
of  recent  developments,  and  one  important  omission  is  that 
no  mention  is  made,  in  the  cliapter  on  telegraphic  communi- 
cation with  trains,  of  the  wireless  system  now  in  use  on  the 
Great  "Western  Railway. 

The  supplementary  section  in  the  new  edition  recapitulates 
the  historic  instances  in  which  wireless  telegraphy  has  already 
proved  so  a  aluable  in  saving  life  at  sea,  and  deals  with  the 
proposals  for  an  all-British  world  radio-network.  This 
review  is  thoroughly  up-to-date,  the  Titcniic  disaster,  the 
Marconi  agreement  and  the  use  of  wireless  in  Tripoli  being 


all  noted.  A  number  of  interesting  photographs  of  notable 
marine  and  land  stations  are  included,  in  addition  to  two 
excellent  maps  showing  the  sites  proposed  for  the  Imperial 
wireless  stations  and  the  stations  at  present  in  commercial 
operation. 

It  would  have  been  well  to  have  devoted  a  little  more 
space  to  a  statement  of  the  numbers  of  land  and  ship 
stations  at  present  in  operation,  and  some  mention  should 
certainly  have  been  included  of  the  important  applications  of 
wireless  telegraphy  to  storm  warning  and  navigation  in 
general  (the  latter  application  is  briefly  noted),  of  the  wire- 
less time  services  now  established,  and  of  the  special  wireless 
sets  which  have  been  devised  for  use  by  small  fishing 
vessels,  for  the  reception  of  time  signals  .by  private  stations, 
and  for  use  in  cartography. 

The  author  devotes  a  paragraph  to  emphasising  the 
responsibility  of  the  work  of  every  wireless  operator,  and  we 
here  endorse  his  tribute  to  the  merit  and  importance  of  the 
"  small-wage-man,"  and  add  what  emouragement  we  may  to 
the  latter  to  persist  in  his  conscientious  performance  of  duty, 
and  endeavour  to  improve  the  details  of  construction  and 
manipulation  of  the  apparatus  under  his  care. 


Wireless    Teler/rajifiy   and   hoiv    to    Make    the    Ajj/mntiif. 
London  :  Cassell  &  Co.     Price  Is.  net. 

This  work  can  be  thoroughly  recommended  to  amateurs 
and  students  interested  in  the  erection  and  working  of  ex- 
perimental wireless  apparatus.  Various  chapters  are  written 
by  different  writers,  each  specially  qualified  to  deal  with  his  . 
own  section.  The  matter  is  well  arranged,  and  is  easy  to 
follow,  the  earlier  parts  dealing  with  the  construction  of  all 
the  fundamental  parts  of  the  transmitting  and  receiving 
apparatus,  and  a  final  section  dealing  with  more  special 
apparatus,  or  what  may  be  termed  the  refinements  of 
apparatus  and  ojieration. 

A  popular  introduction  to  the  subject  is  given,  in  which, 
liowever,  we  should  like  to  see  space  devoted  to  a  considera- 
tion of  the  nature,  effect  and  interrelation  of  damping, 
tuning,  frequency  and  so  forth  ;  a  short  theoretical  section 
along  these  lines  would  greatly  facilitate  intelligent  study  of 
the  later  sections. 

The  instructions  given  for  the  manufacture  and  erection 
of  the  various  pieces  of  apparatus  are  definite  and  wtll  illus- 
trated. The  best  apparatus  from  the  amateur's  point  of 
view  is  always  treated  in  detail,  and  materials  are  recom- 
mended which  are  easily  worked  and  cheaply  procurable  (so 
far  as  is  consistent  with  efficient  working)  :  more  complex  or 
otherwise  less  desirable  constructions  and  methods  are  briefly 
mentioned  when  of  sufficient  importance.  The  dimensions 
recommended  seem  to  be  those  covering  the  average  needs  of 
an  amateur,  but  we  would  suggest  that  some  space  might 
well  be  devoted  to  a  simple  explanation  of  the  methods  of 
design  of  inductance  coils,  condensers,  &c.,  so  that  readers 
could  become  more  familiar  with  the  subject  and  vary  the 
proportions  of  the  apparatus  with  some  degree  of  certainty 
so  as  to  suit  any  special  conditions.  Once  embarked  upon 
theoretical  matters,  however,  it  is  easy  to  go  beyond  the 
limits  desirable  in  a  work  of  this  class. 

The  construction  suggested  for  a  carborundum  detector 
(page  18)  is  rather  crude,  and  is  not  likely  to  give  satis- 
factory results.  The  reviewer  has  found  the  best  means  of 
constructing  electrolytic  detectors  to  be  to  melt  the  drawn- 
out  end  of  a  small  glass  tube  completely  on  to  a  fine 
platinum  wire  previously  inserted  in  the  bore  of  the  tube. 
The  latter  is  then  ground  on  a  fine  oilstone  till  a  sharp 
section  of  the  platinum  wire  is  exposed  ;  to  save  cost,  a  short 
length  of  platinum  should  be  haid  soldered  to  a  bare  copper 
lead  supported  by  a  small  cork  in  the  top  of  the  tube.  We 
do  not  notice  any  remarks  as  to  the  importance  of  an  earth- 
ing gap  or  plug  providing  a  direct  discharge  path  to  earth 
during  storms,  or  when  atmospheric  electrical  disturbances 
are  specially  ^'iolent.  On  observing  more  or  less  violent 
sparking  across  the  earth  gap,  the  latter  should  be  plugged 
and  experimental  work  stopped  for  the  time  being. 

Considerable  space  is  devoted  to  a  description  of  the  con- 
struction of  an  induction  coil,  and  of  the  "  Yril "  trembling 
contact  maker  and  a  good  type  of  mercury  make-and-break. 
The  instructions  for_the  erection  of  the  rest  of  the  apparatus 
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required  are  cf|iially  excellent,  but  readers  would  doubtless 
appreciate  approximate  CBtimates  as  to  the  cost  of  materials 
for  the  various  parts  of  the  equipments. 

The  value  of  systematic  measurements  of  the  currents  in 
the  various  circuits  and  some  form  of  record  of  the  retults 
obtained  should  be  emphasised.  The  amateur  experimenting 
with  (|uite  simple  apparatus,  havinj,^  plenty  of  leisure,  and 
e.xercisini;  considerable  patience,  can  (|uil(,'  well  discover 
improved  connections  and  types  of  detectors  (to  cite  oidy  two 
lines  of  research).  Systematic  procedure  and  infinite 
patience  are  very  essential.  There  arc  so  many  variables  in 
wireless  transmittini;  and  receiving  circuits  that  consider- 
able trial  is  re(|uired  (particularly  by  an  inexperienced 
operator  working  with  a  new  equipment),  to  obtain  satis- 
factory results.  Residents  near  London,  or  near  the  large 
stations  which  now  exist  in  considerable  numbers  round  our 
coasts,  will  find  the  powerful  signals  emitted  by  these 
stations  very  useful  in  adjusting  their  own  circuits  to 
maximum  sensitivity.  Where  such  stations  are  not  near  by. 
Work  must  be  commenced  over  quite  short  distances  (even 
from  one  end  of  a  room  to  another),  before  sutiiciently  fine 
adjujtment  can  be  secured  to  allow  of  operation  to  the  full 
range  of  the  exjxjriniental  station,  and  the  detection  of 
signals  from  remote  powerful  equipments. 


Electric  Trciclioii  and  Transmission  Engineeriny.  By  S. 
SuELDOX  and  E.  Hausmanx.  1912.  London  :  Crosby 
liockwood  &  Son.     Price  12s.  net. 

This  book  attempts  to  give  a  perspective  view  of  the 
design  of  a  complete  railway  installatinn,  from  the  cars  to 
the  power  station,  to  indicate  the  nature  and  sequence  of  the 
various  problems  entailed,  and  to  consider  apjiropriate 
methods  for  their  solution.  This  somewhat  ambitious  task 
has  been  undertaken  because,  in  the  author's  opinion,  no 
single  published  text-book  meets  the  multiplicity  of  facts 
and  details  to  be  considered  in  determining  the  final 
elements  of  a  complete  electric  traction  scheme.  However 
true  this  may  be  in  the  United  States,  it  certainly  does 
not  apply  in  this  country. 

Chapter  I  deals  with  the  determination  of  the  number  and 
size  of  cars  for  an  urban  road.  Some  interesting  results  are 
established,  but  the  data  given  refer  entirely  to  American 
practice,  sums  of  money  are  expressed  in  dollars,  and  so  on. 

Tractive  effort  required  for  car  propulsion  is  discussed  in 
Chapter  II.  By  making  some  reasonable  assumptions  the 
author  obtains  a  formula  for  train  resistance  which  is  quite 
interesting  from  the  point  of  view  of  a  student.  This 
chapter  also  contains  a  quantity  of  elementary  mechanics  on 
accelerations,  inclines,  kc,  which  might  quite  properly  have 
been  supposed  to  be  in  the  possession  of  a  student  at  this 
stage  of  his  work. 

A  good  theoretical  description  of  types  of  motors,  both 
direct  and  alternating  current,  and  their  performance  curves 
is  given  in  the  next  chapter.  Methods  of  driving,  however, 
receive  very  scanty  attention. 

In  Chapter  IV  adequate  consideration  is  devoted  to  the 
important  subject  of  speed  curves,  and  the  point  to  point 
method  of  pre-determining  performances  is  well  described  ; 
but  we  are  sorry  to  see  the  vital  problem  of  choice  of  gear 
ratio  dismissed  in  seven  lines.  A  somewhat  remarkable  fact, 
if  it  is  correct,  is  given  in  a  table  in  this  chapter.  A  50-h.p. 
interpole  motor  by  two  different  makers  weighs  more  than  a 
GO-H  p.,  the  difference  in  one  case  being  l'S.3  lb.,  and  in  the 
other  25  lb. 

Chapter  V  is  one  of  the  best  in  the  book,  and  deals  with 
the  various  types  of  controlling  ajiparatus  required  for 
alternating  and  direct-current  tractitm.  The  advantages 
and  limitations  of  the  different  available  systems  are  well 
and  clearly  described. 

Energy  consumption,  root  -  mean  -  square  currents  and 
similar  problems  are  next  discussed,  and  a  small  amount  of 
information  is  given  as  to  the  effect  of  different  gear  ratios 
on  energy  consumption  and  temperature  rise. 

The  distributing  system,  classification  of  conductors, 
electrolytic  surveys  and  kindred  matters  next  receive  atten- 
tion. The  matter,  so  far  as  it  goes,  is  quite  good.  In  this 
chapter,  and,  in  fact,  throughout  the  book,  the  rather  weird 
unit  known  as  the  circular-mil-foot  is  used. 


The  design  of  sub-stations  and  the  costs  relating  thereto 
are  treated  of  in  Chapter  VIII.  The  part  dealing  with  the 
design  and  arrangement  of  sub-station  apparatus  is  decidedly 
good,  but  the  sections  dealing  with  ccsts  give  figures  which 
are  altogether  higher  than  those  obtaining  in  this  country, 
and  as  far  as  English  practice  goes  are  rather  misleading  t" 
a  student. 

Clia|)ter  IX  deals  wifti  the  large  and  complex  subject 
of  overhead  trausmission  lines,  and  seeing  that  only 
58  pages  are  occupied,  a  considerable  amount  of  good  and 
reliable  information  is  given.  In  connection  with  this 
chapter,  as  with  others  in  the  book,  a  competent  knowledge 
of  determinants,  hyperbolic  functions  and  differential  equa- 
tions is  a  necessity. 

The  final  chapter  discusses  the  arrangement'  and  costs  of 
steam  and  hydraulic  power  stations.  The  usual  types  of 
ajiparatus  are  described,  and  the  chapter  is  in  no  wa\ 
remarkable. 

On  the  whole,  the  book  may  be  described  as  a  fairly  good 
one  for  the  price.  Since  the  book  has  been  professedly 
written  for  students,  it  is  well  that  specific  forms  of  apparatus 
have  been  omitted  as  far  as  this  is  possible,  an  attempt  having 
been  made  to  concentrate  attention  on  principles.  In  many 
colleges,  far  too  much  time  is  spent  on  particular  forms  of 
apparatus,  and  altogether  too  little  on  fundamental  ideas, 
and  we  are  glad  to  see  that  this  book  is  free  from  this 
defect. 

The  literary  and  logical  style  of  the  book  are  deserving  ol 
the  highest  praise.  The  printing  and  binding  of  the  volume 
are  excellent. — II. O.K. 


MONOPOLIES    IN    GERMANY. 


A  iKiiSH  chapter  in  connection  with  the  electrical  manu- 
facturing industry  in  Germany  and  the  supply  of  electrical 
energy  has  now  been  written  by  the  Association  of  Electro- 
technical  Special  \\'orks.  whose  efforts  to  arouse  the  various 
Federal  Governments  as  to  the  possible  economic  consequences 
to  the  small  and  medium-sized  firms  of  the  growing  monopoly 
of  the  largest  establishments,  have  previously  been  recorded 
in  this  journal.  In  the  opinion  of  the  Association,  the 
danger  exists  of  the  creation  of  a  monopoly  also  in  the 
lighting  and  power  supply  business.  The  text  chosen  on  the 
present  occasion  relates  to  the  Bill  introduced  in  the  Prussian 
Parliament  by  the  Minister  for  Railways,  to  authorise  the 
substitution  of  electric  traction  on  the  Berlin  City,  Circle 
and  suburban  railways.  The  scheme  provides  for  the  pur- 
chase of  power  from  two  private  works,  which,  it  is  said,  are 
to  be  erected  by  the  A.E.G.  and  the  Siemens-Schuckert 
works  respectively.  The  Association,  in  the  coui-se  of  a 
memorial  on  the  subject,  submits  that  the  action  of  the 
Minister  in  deciding  to  requisition  supplies  of  power  from 
private  works  will  strengthen  the  present  monopolistic  ten- 
dencies. The  assertion  is  disputed  that  the  cost  of  working 
would  be  greater  if  the  State  established  power  stations  of  its 
own.  it  being  held  that  communal  supply  works  are  operated 
more  favourably  than  private  works,  which  are  already 
burdened  with  intermediate  profits.  It  is  also  contended 
that  the  same  reasons  are  now  adduced  against  the  erection 
of  State  power  stations  for  the  railways  as  were  brought 
forward  many  years  ago  against  the  nationalisation  of 
the  railways. 

The  memorial  remarks  that  in  the  long  run  the  State  will 
be  unable  to  refrain  from  securing  an  influence  in  the  supply 
of  electrical  energy  to  the  community  if  the  establishment  of 
a  private  monopoly  is  to  be  prevented.  At  present  there  are 
practically  only  two  private  undertakings  which  are  engaged 
on  the  construction,  financing,  and  working  of  electricity 
works  for  the  supply  of  the  public.  In  this  connection  the 
somewhat  astounding  statement  is  made  that  both  concerns, 
partly  as  a  result  of  the  works  in  their  own  possession  and 
partly  through  works  in  which  they  are  decisively  interested 
or  which  they  have  leased,  control  85  per  cent,  of  the  public 
supply  of  electricity  in  Germany.  Not  only  so,  but  I  be 
concerns  are  constantly  endeavouring  to  extend  their  influ- 
ence in  this  direction  by  the  purchase  or  leasing  of  existing 
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works,  so  as  to  obtain  in  a  monopolistic  manner  the  sway 
( iver  wide  districts,  particularly  of  an  industrial  character. 
If  the  Government  authorities  do  not  occupy  themselves  in 
i^ood  time  with  the  action  of  the  large  electrical  concerns, 
the  Association  states  that  the  most  important  jiortion  of 
the  supply  of  electricity  to  the  public  will  be  handed  over 
to  a  private  group  of  manufacturers  within  a  conceivable 
period. 

It  appears  that  industrial  establishments  are  continuing 
in  an  increasing  measure  to  close  down  their  own  generating 
plants  in  order  to  obtain  a  supply  from  o\erland  central 
stations.  AYhere  such  substitution  takes  place,  it  is  prompted 
by  the  knowledge  that  the  ser\ice  will  be  cheaper.  The 
Association,  howe\er,  submits  that  the  establishments 
thereby  become  absolutely  dependent  upon  pri\ate  enterprise 
not  only  for  the  sujiply,  but  also  in  regard  to  the  price,  of 
electrical  energy,  as  the  right  of  making  special  agreements 
with  large  consumers  is  reserved.  It  is  thus  possible  for  a 
private  undertaking  of  this  kind  to  make  a  differentiation 
in  the  charges  made  to  different  establishments,  and  to  grant 
special  advantages  to  those  which  are  closely  associated  with 
it.  In  support  of  this  argument,  reference  is  made  to  the 
agreement  concluded  between  the  A.E.G.  and  the  Berlin 
Electricity  Works  Co.  on  January  10th,  l.s9',i.  The  agree- 
ment provides  for  the  sale  by  the  latter  to  the  former,  at  cost 
price,  of  all  the  energy  required  for  its  own  purposes  on  the 
works  site  at  Wilhelminenhuf,  on  the  (Iberspree,  where  the 
cable  factory  in  particular  is  situated.  Apparently  this 
agreement  was  the  result  of  the  inter-connection  between  the 
manufacturing  industry  and  the  supply  business  in  the 
.■arlier  days  of  the  electric  lighting  era.  This  relationship 
has  been  developed  in  the  intervening  years,  and  is  still  in 
the  foreground  of  activity. 

AVe  now  reach  an  interesting  point  in  respect  of  one  of  the 
important  parts  piaycd  by  the  German  banks  in  connection 
with  the  manufacturing  industry.  According  to  the 
Association,  agreements  exist  between  one  of  the  largest 
concerns  in  Berlin  and  the  banks  of  issue  both  in  Berlin 
and  the  provinces,  whereby  the  banks  participate  to  a  certain 
percentage  in  the  new  issues  of  capital  made  by  the  com- 
pany. In  return,  it  is  said,  the  banks  are  under  the 
obligation  to  look  after  the  company's  interests  on  every 
opportunity,  jjarticularly  in  the  case  of  those  industrial 
establishments  on  whose  boards  of  directors  the  banks  are 
either  represented,  or  are  otherwise  able  to  exercise  influence. 
The  Association  declares  that  these  circumstances  frequently 
render  it  impossible  for  the  electrical  firms,  other  than  one 
large  concern,  to  obtain  orders  from  industrial  establishments 
winch  even  have  no  counection  with  the  electrical  industry, 
as  the  banking  interests  use  the  whole  of  their  influence,  so 
that  the  orders  devolve  upon  the  large  concern.  Although 
the  German  Association  must  accept  the  responsibility  for 
these  statements,  it  is  a  well-known  fact  that  the  banks  in 
general  possess  immense  power  in  connection  with  industrial 
establishments  in  that  country.  If  their  demands  are  not 
conceded,  they  may  refuse  credit  or  decline  to  float  fresh 
share  or  loan  capital,  or  they  may  firing  pressure  to  bear  in 
\arious  other  ways.  A  remarkable  instance  of  the  latter 
class  occurred  slightly  over  five  years  ago,  when  the  directors 
of  a  leading  iron  and  steel  company  were  definitely  opposed 
to  the  company  becoming  a  constituent  of  the  German 
Steel  Syndicate.  So  great,  however,  was  the  iufluence  of  the 
banking  interests  that  the  directors  were  over-ridden,  and 
the  company  compelled  to  accept  membership.  But  the 
present  year  has  witnessed  the  collapse  of  that  portion  of  the 
syndicate  which  controlled  the  particular  products  made  by 
tiie  company,  and  the  latter  is  now  free,  as  are  many  others, 
to  develop  these  manufactures  without  the  restrictions  to 
which  they  were  subject  until  several  months  ago. 

The  Association  of  Electrotechnical  Special  AVorks  further 
contends  that  it  is  impossible  to  reject  the  idea  that  in  con- 
nection with  the  extension  of  private  ownership  of  central 
stations,  differential  treatment  will  be  meted  out  between 
those  industrial  establishments  which  do  not  belong  to  the 
sphere  of  interest  of  the  electrical  concerns,  and  those  which 
are  associated  with  it,  and  that  the  latter  group  will  receive 
more  favourable  terms  of  supply  than  their  competitors  in 
the  former  group.  The  memorial  also  refers  to  the  gi-eat 
competitive  advantages  in  relation  to  other  supply  works  that 
would  be    conferred  upon    private    supply    works   by   the 


possession  of  State  contracts  for  the  delivery  of  the  energy 
required  for  the  operation  of  the  Berlin  railways,  and  it 
submits  that  the  State  Railway  Administration,  in  the  cir- 
cumstances, should  establish  Government  generating  stations 
for  the  purpose.  It  now  remains  for  time  to  show  whether  the 
Prussian  Minister  for  Railways  will  take  any  action  in  regard 
to  the  representations  made  on  behalf  of  the  electrical  firms 
of  lesser  importance  than  the  great  concerns.  Generally 
speaking,  the  State  in  that  country  is  more  or  less  friendly 
disposed  towards  monopolies,  in  contradistinction  to  the 
welfare  of  the  minor  branches  of  any  industry,  on  the  ground 
that  the  consolidation  of  interests  tends  to  greater  stability 
in  trade  and  greater  uniformity  in  the  degree  of  employ- 
ment. The  owners  of  the  ordinary  iron  and  steel  rolling 
mills  discovered  this  fact  several  years  ago  when  they 
approached  the  Government  with  complaints  regarding  the 
price-cutting  and  monopolistic  policy  of  the  large  steel 
works,  which  in  the  meantime  have  become  still  larger. 
Since  then  the  potash  industry  has  been  converted  into  a 
legally  constituted  monopoly  ;  the  Westphalian  coal  trade  is 
also  threatened  with  Government  intervention  in  the  event 
of  failure  to  renew  the  Ruhr  Coal  Syndicate,  for  the  reason 
that  the  collapse  of  the  combination,  it  is  held,  would  shake 
the  foundations  of  the  coal  and  iron  and  steel  industries  ; 
and  the  only  hope  remaining  for  the  continued  independ- 
ence of  the  electrical  firms  of  lesser  importance  in  that 
country  would  appear  to  lie  in  Government  action.  It  is, 
however,  exceedingly  doubtful  whether  anything  could  he 
done,  even  if  the  Government  desired  to  take  any  measures 
other  than  those  already  adopted  in  regard  to  the  prevention 
of  monopolies,  in  respect  to  contracts  for  installations  to 
be  connected  with  electricity  supjily  works.  The  question 
of  a  State  monopoly  of  electrical  manufacturing  and  the 
supply  business,  was  raised  unofficially  a  few  years  ago,  but 
it  failed  to  make  any  progress,  and  is  at  present  outside  the 
limits  of  probability  or  practicability.  The  only  State 
monopoly  sought  for  in  the  near  future  is  the  control  of 
the  petroleum  trade— if  it  can  be  accomplished— against 
foreign  interests. 


BUSINESS  NOTES. 


.Market  Quotations.— Coreectiox.— In  our  "Market 

Quotations"    last    week    the    prices    of    phosphor    bronze    were 
incorrectly  given.     They  are  as  follow  :— 
Phosphor  bronze,  plain  castings,  Is.  2d.  per  lb. 

rollfd  bars  and  rods,  Is.  2d.  per  lb. 
',1  „         rolled  strip  and  sheet.  Is.  2Jd.  per  ton. 

White  anti-friction  metals,  £45  to  £230  per  ton. 

Cork  Foundation   Plates.— The    Kouftjnd  Co.   has 

recently  received  a  number  of  orders  for  insulating  machines 
ao-ainst  the  transmission  of  vibration  and  noise,  with  tbeir  cork 
resilient  fonndation  plates.  These  include  Diesel  engines  of  550, 
525,  200  and  120  H.P.  ;  lift  motors  ;  a  number  of  gas  engines  of  from 
3i  to  26  H.P.,  and  several  motor-generators. 

Catalog:ues  and  lists.— Messrs.  Wallace  Bros.,  Ltd., 

Royal  London  House,  Finsbury  S(iuare,  London,  E.G.— New  list 
describing  and  stating  prices  of  the  "  Pat  "  patent  valve,  asbestos 
packed  cock  and  other  steam  fittings. 

The  Electkical  Co.,  Ltd.,  122-121,  Charing  Cross  Road,  London, 
\\\C. — Illustrated  pamphlet  briefly  describing,  admirably  illustrating, 
and  giving  prices  and  dimensions  of,  the  Nemst  projector  lamps, 
models  "G"  and  "H"  self-lighting,  and  model  "GA"  not  self- 
lighting,  which  they  hold  in  stock  in  London. 

The  Union  ElecteicCo.,Ltd.,  Park  Street,  Southwark,  London, 
S.E.— Advance  copy  of  pamphlet  No.  121  (eight  pages)  giving  a 
complete  specificaiion  and  illustrations  of  their  single  and  polyphase 
alternators  (pattern  HJ). 

Messrs.  S.  Wolf  &  Co.,  115,  Southwark  Street,  London,  S.E. — 
Seventy-two-page  catalogue  relating  to  their  various  portable  elec- 
tric tools.  The  contents  are  descriptive  with  illustrations,  prices, 
code-words  and  other  particulars  being  tabulated.  In  the  several 
sections  the  following  are  covered  ;— Electric  hand  drills  and 
reamers,  electroicagnetio  drilling  machine,  electric  carriage  drills, 
and  electrically-driven  grinding  and  poli>hiug  machines.  Copies  of 
the  catalogue  will  be  sent  on  application. 

Mes-sbs.  D  H.  Bonnella  i:  Sox,  Ltd.,  58  and  GO,  Mortimer 
Street,  Cavendish  Square,  London,  W.— Four-page  illustrated  and 
priced  circular  (No.  401)  dealing  with  mouthpieces,  whistles  and 
brafs  connections  for  speaking  tubes. 

Messbs.  W.  Geipel  &  Co.,  St.  Thomas  Street,  London,  S.K — 
Pamphlet  relating  to  aluminium  electrical  conductors. 
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MKSRRg.  Simplex  Conduits,  Ltd..  London  and  Birminifhnm  — 
Mttilinir  card  erivinfr  prlcec,  kc,  of  Hope's  Bi-metal  fuse  wire,  of 
which  a  siimple  length  for  testinir  is  attached  to  the  card. 

Tfik  Acckshdhies  MANri-ACTiutiNO  Co.,  Ltd.,  11.  Dean  .Street, 
Oxford  Street,  London,  W. — Large  catalogue  of  electric  lijfht 
tittiupfB,  those  shown  beine  typical  examples  of  those  to  be  neen  at 
the  new  showrooms  that  they  have  just  opened  atthe.above  oddress. 
The  showroom  has  been  opened  by  arran^fement  with  Messrs.  Samuel 
Heath  &  Sons,  Ltd.,  for  whom  they  are  sole  apents  for  the  London, 
and  the  Southern,  Western  and  Eastern  Counties.  The  catalopue 
before  us  is  printed  on  art  paper  throughout,  and  the  contents  are 
divided  off  into  sections  dealing  respectively  with  electroliers, 
ceilin;;  fittinifs,  pendants  and  hall  lanterns,  adjustable  pendrnts  and 
bed  and  dininir  room  fittings,  brackets,  table  and  piano  standards, 
floor  standards,  Newel  and  other  standards  and  billiard  fittincs. 
All  classes  of  dcsicrns  and  fin'shes  arc  represente<l,  and  the  examples 
shown  include  some  very  fine  pieces  of  work, 

Messhs.  V'KiiiTYS,  Ltd.,  2S,  King  Street,  Covent  Garden, 
London,  W.C  — Export  publication  No.  71S  (cijrht  pages)  friving 
illustrated  particulars  and  prices  of  ceiliufr  fans,  ironclad  switches, 
house-service  fuses,  cookinp  sets,  radiators,  lantern  fittings,  and  also 
out-crystal  plnss  fittincs. 

Mr.  (iEOitOK  Ellison,  Victoria  Works.  Warstoue  Lane,  Birmine- 
ham.— Sheet  No.  100  describing  and  giving  prices  and  dimensions 
of  the  firm's  totally  enclosed  limit  switches  for  cranes,  hoists 
or  lifts. 

Mi:ssu.s.  Lai'henck,  Scott  k  Co.,  Ltd.,  Gothic  Works,  Norwich. 
— Illustrated  leaflet  describing  their  new  "  Scott "  electric  motor- 
oar  starter  and  generator. 

Messes.  Bovino  &  Co.,  Ltd.,  UJ,  Union  Court,  Old  Broad  Street, 
London,  E.C. — Twelve-page  pamphlet  containing  ilescriptions, 
illustrations,  and  price  particulars,  of  their  mechanically-operated 
turbine  and  engine,  tachometers,  tachographs,  and  speedometers  and 
revolution  counters  (Dr.  Horn's  patents). 

Messhs.  Richard  Pape,  Ltd.,  Belvedere  Works,  Belvedere,  Kent, 
— Pamphlet  giving  practical  hints  to  users  of  the  "Fors'  accumu- 
lators. 

.  The  Lu.x  Candle  Co.,  Ltd.,  :i6.  Whitfield  Street,  London,  W. — 
Lenflet  showing  their  latest  type  of  candle  lamp  with  Barlock  cap, 
which,  when  screwed  down,  keeps  the  lamp  perfectly  straight,  the 
rubber  washer  keeping  the  candle  steady  and  preventing  rattling. 

The  AuMOiiDiCT  Mani'iactuuinli  Co.,  Ltd.,  Farringdon  Avenue, 
London,  EC — F,iur-page  leaflet  giving  latest  pries  of  "Gral  "  wire 
lamps,  "Gral  "  parent  wire  Continental  lamps,  and  B.T.-H.  carbon 
lamps ;  also  an  abridged  list  of  accessories,  including  "  Gral "  arc 
fittings,  Holophane  reflectors,  kc. 

The  Gkneual  Elect itic  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.C. —  Itlpage  list  (No.  FN  l.filO)  containing  illustrations 
and  prices  of  a  variety  of  fittings  for  shop  and  street  lighting,  rail- 
way station,  warehouse  and  other  service.  The  lines  shown  include 
lanterns,  reflectors  and  inverted  fit'ings  for  O-sram  lamps,  from 
25  c.P.  to  1,000  c.i'.,  wireless  china  "Striplite  "  and  ordinary  metal 
"Striplite,"  window  bracket  and  shelf  clips,  advertising  lanterns 
for  shop  windows  and  doorways,  and  "  Highfield  "  outdoor  fittings. 

The  "  Z  "  Electric  Maximacturing  Co.,  Ltd.,  Orient  House, 
New  Broad  Street,  London,  E.C.^Large  and  very  effectively 
coloured  hanging  showcard  of  "  Z  "  lamps,  one  of  these  lamps  being 
suspended  from  an  ostrich  feather,  the  legend  below  reading,  "Two 
of  the  lightest  things  known." 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  London,  N.E. — New  "Wotan"  lamp  list  (No.  WL  3),  of 
16  pages,  with  the  now  familiar  coloured  frontispiece.  The  list 
contains  particulars  and  prices  of  all  types  of  these  lamps  at  present 
on  the  market,  including  lOc.r.  lamps  for  both  high  and  low- 
voltage  circuits  and  for  low  voltages  only  (20  to  1.S5),  a  range  of 
5-C,P.  lamps.  In  the  list  prices  are  printed  in  very  bold  type. 
Among  the  details  included  are  "  Goliath  "  E.S,  holders,  and  matt 
obscuring  lacquer.  Some  views  are  given  of  street,  stage,  and  other 
lighting.  We  have  also  received  from  the  firm  a  folder  containing 
particulars  of  the  various  advertising  material  (relating  to  Wotan 
and  tantalum  lamps)  that  they  are  prepared  to  supply  to  their  trade 
customers  in  connection  with  their  advertising  campaign  during 
the  present  season.  A  number  of  small  illustrations  are  included 
showing  the  literature  that  is  avaUable  and  its  sizes.  There  are  cut- 
out and  other  folders,  postcards,  also  inflated  balloons,  plaster  models, 
and  other  advertising  display  novelties. 

Bankruptcy  Proc6ediu<>'S. — Joseph  Arthur  Procter. 

late  electrician,  17,  The  Boggs,  Allerton,  Bradford,  late6i,  Bradford 
Road,  Frizinghall,  Bradford,  and  late  6,  Birklands  Terrace,  Shipley. 
Yorkshire,  and  20,  Cecil  Terrace,  Great  Horton,  Bradford, — The 
first  meeting  of  creditors  in  this  matter  was  held  last  week  at  the 
Official  Receiver's  Chambers,  12,  Duke  Street,  Bradford,  when  the 
statement  of  affairs  showed  liabilities  amounting  to  C115,  and  a 
deficiency  of  £i<S.  The  failurt  was  attributed  to  executing  contracts 
under  cost,  through  inexperience.  It  was  decided  to  leave  the 
matter  in  the  hands  of  the  Olficial  Receiver,  who  will  act  as 
trustee. 

Thos.  Topping,  electrical  and  mechanical  engineer,  Southport. — 
A  first  and  final  dividend  of  48.  lOd.  in  the  £  is  payable  on  November 
19th,  at  the  oflJces  of  the  Offical  Receiver,  11,  Dale  Street,  Liver- 
pool. 

Liquidations, — The  British  Vitrite  "Works  (Swan's 

Patents),  Ltd.—  A  meeting  of  creditors  is  called  for  November 
20th,  at  20,  Cannon  Street,  Birmingham. 

Fleetwood  and  District  Electric  Light  and  Power 
Syndicate,  Ltd. — Creditors  of  this  company  must  send  particulars 
of  their  debts,  kc,  to  the  liquidator,  Mr.  W.  Cash,  90,  Cannon  Street, 
E.C,  by  December  20th. 


Book  Xof  ices. — "  BvlMin  Mensuel  <3e  la  Society  Beige 
d'Eiectriciens."  'Vol.  XXIX,  No.  9.  September,  1912.  Brussels: 
E.  Bruylant.     Price  1 .7,5  fr. 

"  Memoh-f  ot  the  College  of  Science  and  Engineering  Kyoto 
Imperial  University."  Vol.  Ill,  Nos.  9, 10,  II  and  12,  March-July, 
11112,     Kyoto,  Japan  :  The  University. 

"Boletin  de  la  Sociedad  de  Fomento  Fabril."  September  Ist, 
1912.     Santiago,  Chile:  The  Society. 

"JiulMhi  of  the  American  Institute  of  Architects."  VoL  XIII, 
No.  2.     July,  1912.     Washington  :  The  Institnte. 

"Magneto  and  Electric  Ignition,"  By  W.  Hibbert.  Price  28. 
net.  '■  The  Practical  Telephone  Handbook."  By  J.  Poole.  Price 
fis.  net.  "  Wireless  Telegraphy  and  Telephony."  By  W.  J.  White. 
Price  28.  i;d.  net.     1912.     London  :  Whittaker  M  Co. 

"A  Primer  of  the  Internal  C"mbnstion  Engine.'  By  H.  E. 
Wimperis.  1912.  London  :  Constable  ,V  Co.,  Ltd.  Price 
2s.  fid.  net. 

"Journal  and  List  of  Members  of  the  Institution  of  Municipal 
Engineers."  Vol.  IV,  No.  14.  October,  1912.  London  :  The 
Institution.     Price  Is. 

"Manual  for  the  Use  of  Fire  Brigades. "  London  :  National  Fin- 
Brigades'  Union.     Price  28.  Gd.  net. 

"  Electrical  Photometry  and  Illumination."  By  Hermann  Bohb-. 
1912.     London:  nhos  Griffin  ,»c  Co.,  Ltd.     Pricel08.6d.net. 

"M(5sure  de  lEquilibre  des  Circuits  Ti'lC-phoniques. '  By  M.  Brl;i 
Oati.     Paris  :   A.  Dumas. 

•'  Where  Circulation  Means  Value." — In  the  course 

of  an  article  in  the  .\>ii:i/),ijji'r  Ouner  and  U'arlrl  on  "Things  that 
Matter  in  Advertising."  Mr.  Field  Somers  says  : — 

"  Advertising  is,  I  suggest,  at  its  best  where  a  spiritedly-conducted 
and  genuine  newspaper  in  which  such  advertising  is  placed  reaches, 
with  as  little  overlapping  and  waste  as  possible,  the  public  or  the 
interest  at  which  the  announcement  is  speWfically  directed.  An 
essential  household  reiiuisite  is  insufficiently  advertised  if  un;/ 
newspaper  that  is  regarded  as  the  best  in  its  locality— however 
restricted— is  left  out  of  the  scheme.  An  article  or  service,  on  the 
other  hand,  that  only  appeals  to  a  comparatively  limited  class, 
should  obviously  be  confined  to  the  newspapers  or  journals  appealing 
to  that  class,  and,  for  choice,  to  the  best  and  strongest  of  them, 
irrespective  of  the  charge  made.  By  cutting  off  all  fictitioos  or 
doubtful  values,  money  is  saved  to  devote  to  the  real  and  ascertained 
values,  and  it  is  at  this  point  that  advertising  ceases  to  be  a  gamble 
and  becomes  a  scientific  business  proposition." 

Trade  Announcements, — We  are  informed  by  the  sole 
British  representative  of  Messrs.  K.  A:  Th.  Moller  G  m  b.H..  of 
Brackwede,  patentees  of  the  Moller  air  filter,  that  they  have 
practically  completed  arrangements  for  manufacturing  in  this 
country. 

Mb.  S  Utting,  of  4,  St.  Mary  Axe,  London,  E.C,  has  been 
appointed  sole  British  representative  for  the  firm  of  Louis  Prat, 
Paris,  the  patentee  and  maker  of  the  Prat  induced  draught 
apparatus. 

Me-sus.  Thompson  A:  Co.,  of  68a,  Lincoln's  Inn  Fields,  London, 
W.C,  have  been  appointed  sole  British  agents  for  At»liers  Con- 
structions Electriques,  Jeumont,  who  make  specialities  of  bare 
copper  wires,  trolley  wire  and  aerial  cables. 

Me.ssks.  Watlington  4c  Co.,  Ltd.,  are  carrying  a  stock  of 
10,000  Britannia  metallic-filament  lamps  at  their  new  warehouse, 
Britannia  House,  43,  Milton  Street,  London,  E.C.  At  the  same  new 
premises  they  will  also  carry  a  stock  of  transmission  line  and 
supply  material,  and  of  electric  lighting  and  heating  accessories. 
The  firm  have  issued  a  small  eight-page  pamphlet  giving  par- 
ticulars and  prices  of  the  Britannia  lamps  of  from  5  to  100 
Hefner  c,i>. 

For  Sale. — The  patents,  plant,  machinery  and  effects  of 
the  British  Vitrite  Works  (Swan's  Patent).  Ltd  ,  Wolverhampton, 
are  offered  for  sale  as  a  going  concern.  The  Mersey  Railway  Co. 
has  for  sale  a  quantity  of  arc  lamps  and  accessories.  See  our 
advertisement  pages  in  this  issue. 


LIGHTING  and  POWER  NOTES. 

Arabia.— What  is  described  as  the  tirst  installation  of 
electric  lighting  in  Arabia  has  lately  been  completed  in  the  Palace 
of  the  Sultan  of  Oman,  in  the  south-eastern  portion  of  the  country. 

Australia.— The  Provincial  Electric  Development  Co.,  of 
Victoria,  has  decided  to  install  an  electric  lighting  system  nt 
Carruin,  Aspendale  and  Chelsea.  Current  wiU  be  obtained  from 
the  company's  power  station  to  be  erected  in  Dandenong  in  connec- 
tion with  the  lighting  of  that  town.  The  company  has  also  light- 
ing and  power  supply  projects  in  hand  for  the  towns  of  Daylesford, 
Dunolly  and  Shepparton.— -¥(/««</  and  Engineering  Renew. 

Belfast.— The  report  of  the  city  electrical  engineer  on 
the  various  sites  for  the  proposed  new  generating  station  in  con- 
nection with  the  electricity  department  was  suomitted  to  the 
Electricity  Committee  last  week.  In  order  to  compare  the  advan- 
tages of  the  sites  Mr.  Bloxam  estimated  for  the  construction  aMd 
operation  of  a  24.000- h.p.  plant  in  each  case,  with  the  cable 
connections  to  a  ring  main  encircling  the  city.  Taking  an  output 
of  30  million  units,  46,875  tons  of  coal  would  be  required,  light- 
erage amounting  to  4d.  to  4id.  per  ton.     In  the  result  the  Gle.n- 
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toran  site  shows  capital  expenditure  amountinsr  tQ  £)S1,9S3,  plants 
on  the  other  sites  costing  from  £190,000  to  £200,000.  In  arriving 
at  the  cost,  cables  are  reckoned  at  £H,290  assuming  that  they 
would  be  carried  round  the  Albert  Bridge,  hut  this  figure  would  be 
reduced  to  f  6,574  in  the  event  of  a  proposed  new  bridge  being 
bnUt,  giving  a  shorter  route.  Mr.  Blosam  further  reports  upon 
the  comparison  of  Diesel  engine  and  steam  turbme-dnven  alter- 
nators for  a  total  output  of  9.000  KW.  in  connection  with  the 
electricitv  extensions.  He  invited  the  British  and  Continental 
Diesel  en.'ine  manufacturers  to  quote  for  Diesel  driven  alter- 
nators of  3.000  KW.  output,  or,  failing  this,  for  smaller  size 
units,  and  received  offers  from  two  Continental  firms  to  bmld  an 
engine  of  the  size  asked  for,  while  British  makers  would  only  quote 
for  much  smaller  units  at  a  very  much  greater  cost  P/r  k^^  •  ^f  • 
therefore,  assumed  that  if  Diesel  engines  were  ordered  they  would 
be  purchased  abroad,  and  would  be  of  the  two-cycle  six-cylinder 
type  running  at  VM)  K.i-.M,.  and  taking  the  price  of  these  units  as 
the  basis  of  comparison  with  that  of  steam  turbines  purchased 
from  the  present  contractors,  he  found  that  the  increase  m  capital 
outlay  for  9.000  KW.  of  Diesel  plant  compared  with  steam  plant. 
based  on  the  overload  rating  in  each  case,  including  buildings  was 
£24,660.  or  an  annual  charge  of  £1,.535  for  interest  and  sinkmg 
fund  for  25  years'  loan.  Regarding  the  question  of  fuel  he  con- 
cludes that  if  coal  is  to  cost  Us.  and  oil  TOs.  a  ton,  the  D.esel 
plant  might  fairlv  be  estimated  to  save -lUed.  per  unit  generated, 
or  £2,.'<75  per  annum,  on  an  output  of  15  million  units.  There- 
fore, deducting  the  increased  capital  charges  from  the  diminished 
fuel  cost,  £2  875  minus  £1.535,  an  annual  saving  is  shown  ot 
£1 340  In  addition,  there  would  be  a  saving  in  boiler-house 
wages  of  possibly  £600  per  annum,  or  in  all  a  total  saving  ot 
£2  000  per  annum.  This  would,  however,  only  accrue  alter  the 
extensions  had  increased  by  9,000  KW..  or  say  in  the  year  1920, 
and  assuming  the  co^  of  oil  did  not  increase.  He  is  of  opinion 
that  in  spite  of  the  saving  in  cost  of  production  which  calculation 
shows,  the  Committee  would  be  well  advised  not  to  embark  on  a 
Diesel  engine  scheme  untU  an  engine  of  the  size  required  has  been 
built  and  run  satisfactorily,  and,  farther,  until  some  evidence  is 
available  to  show  that  supplies  of  oil  can  be  obtained  with  cer- 
tainty, and  that  the  price  of  it  is  not  going  to  increase  owing 
to  the  big  demand  for  it  that  will  arise  for  marine  purposes. 
The  Committee  adjourned  consideration  of  both  reports  for  a 
fortnight. 

Bournenionth.— The  T.C.  has  invited  the  Bournemouth 
and  Poole  Electricity  and  Supply  Co.,  Ltd.,  to  tender  for  the 
lighting  of  the  Cndercliff  Drive  for  five  or  seven  years,  with  200-c.P. 
lamps. 

Canterbnrj-.— The  T.C.  has  fixed  a  charge  of  4id.  per 
unit  for  current  supplied  to  motors  to  be  used  in  connection  with 
gas  compressors  for  lighting  purposes. 

Cheltenham.— Ou  Monday  next,  at  the  Town  Hall,  a 
"  Modern  Home  Exhibition  "  will  be  opened,  and  will  close  on  the 
following  Saturdav,  23rd  inst.  The  electrical  section  has  been 
organised  bv  the  Corporation  (Mr.  W.  J.  Baohe.  borough  electrical 
engineer),  and  it  will  contain  a  representative  display  of  appliances 
for  electric  lighting,  heating,  cocking  and  power. 

CleckheatOD.— At  a  meeting  of  the  Electricity  Com- 
mittee, a  report  was  read  in  which  it  was  stated  the  estimated  loss 
on  the  quarters  working  was  £464,  and  the  estimated  loss  for  the 
half-year  £819.  On  account  of  this  loss,  which  has  been  grratiy 
due  to  the  increase  price  of  coal,  a  Sub-Committee  has  been 
appointed  to  consider  a  revision  of  charges. 

C'onsett.— The  Urban  Council  has  opened  negotiations 
with  the  Cleveland  and  Durham  Electric  Power  Co.  for  the  public 
lighting  of  the  town  in  VMS.  The  company  has  also  been  asked  to 
embody  in  the  scheme  terms  for  private  lighting. 

Continental    Notes— Spaix.— It    is   stated    that    an 

American  named  Parrish  intends  to  set  up  a  hydroelectric  station 
on  the  River  Ebro,  capable  of  generating  1,000,000  H  p  Three 
dams  will  be  constructed,  in  the  neighbourhood  of  the  Cities  ol 
Barcelona,  Tarragona  and  Valencia,  respectively.  The  works  aje 
bein"  directed  by  American  engineers,  and  are  expected  to  be 
completed  by  \'Mi.—Ben:e  Pratique  de  fFlectricite.  ^,    ^  ^, 

RU'^SI^— The  British  Yice-Consul  at  Hang o  reports  that  tbere 
are  small  waterfalls  or  rapids  in  the  south  of  Finland  which  are 
suitable  for  the  development  of  electric  energy  for  tramways  light, 
and  power  &c.  The  Yice-Consul  adds  that  want  of  capital  has, 
up  to  the  present,  hindered  the  exploitation  of  this  water  power  for 
industrial  purposes  :  he  is  willing  to  supply  information  to  British 
firms  who  would  interest  themselves  in  this  matter. 

The  Moscow  municipal  authorities  propose  to  construct  a  new 
electric  power  station  in  that  city  at  a  cost  of  about  £316,000.  The 
station  is  to  be  equipped  with  turbine  engines  using  superheated 

The  Ministry  ot  Trade  and  Industry  has  confirmed  special 
regulations  for  the  use  of  electrical  equipments  on  oilfields.— ^ua^rf 
of  Trade  Jttiiriial.  .  ,„.•,.•,, 

The  rolling  mills  of  the  Societe  Metallurgiqne  du  Midi  de  la 
Ru8.-«ie,  at  Karaem-koie,  are  now  electrically  operated.  The  power 
station  comprises  four  sets  rf  2.000-B.P.  8 as  engine^  and  dynamos. 

Sweden  —A  power  station  of  S.OOO-h.p.  capacitv  ba-^  just  been 
completed  by  the  Sikfors  Kraft  Aktiebo'ag  at  Pit^alfau,  near 
Pitea  North  Sweden.  The  water-power  of  the  Sikforsen  Falls  is 
utilised,  the  water  beirg  conveyed  to  the  station  by  two  pipes,  about 
550  ft  in  length.  At  present  about  4,000  H.P.  is  being  utilised,  the 
current  generated  being  transmitted  to  the  town  of  Lulea,  27  miles 
away,  at  a  pressure  of  40.000  volts. 


Feasce.— La  Societe  des  Forces  Motrices  du  Rays  is  the  name  of 
a  company  which  has  lately  been  formed  in  Lyons,  with  a  capital 
of  £10,000,  to  put  down  a  plant  to  utilise  the  Ray  Falls  at  Romeyer 
(Drome)  in  the  generation  of  electrical  energy  for  lighting  and 
power  purposes. 

fllile. — The  construction  has  been  authorised  of  an 
electric  generating  station  to  supply  the  City  of  Tocopilla  with 
electric  light. 

Dover.— The  T.C.  has  unanimously  adopted  a  report  by 
the  borough  engineer  and  electrical  engineer  for  the  conversion  of 
a  number  of  streets  at  present  lighted  by  gas,  to  electric  lighting. 
The  scheme  provides  for  replacing  2t;5  gas  lamps,  costing  £973  a 
year  ;  the  electric  light  would  cost  £Sls  for  all-night  lighting,  and 
£707  for  half -night  use.  The  report  further  details  the  expected 
saving  by  various  electric  lighting  proposals  during  the  year, 
amounting  to  £1,108,  which,  even  after  meeting  the  capital  cost 
of  carrying  out  the  work,  leaves  a  margin  in  hand  of  £160.  In 
1913-14,  including  proposed  further  conversions,  a  saving  of  £1,496 
will  be  shown.  . 

The  Corporation  Electricity  Committee,  on  November  otu 
considered  a  request  from  the  British  Electrical  and  Allied 
Manufacturers'  Association  that  figures  relating  to  tenders 
should  not  be  published,  on  account  of  the  information  becoming 
known  to  foreign  firms.  The  chairman  ( Mr.  Hobday)  expressed  the 
opinion  that  it  was  unwise  to  publish  prices,  but  Aid.  Lewis  said 
that  the  public  demanded  it,  and  they  could  not  get  away  from 
that  :Mr.  Beaufoy  remarked  that  those  who  tendered  liked  to  know 
the  prices,  as  they  were  a  guide  for  the  future.  They  simply 
accepted  them  in  a  lump  sum.  and  no  details  were  published.  Aid. 
Lewis  said  that  if  people  were  afraid  of  foreign  competition,  they 
should  have  Tariff  Reform.  The  Town  Clerk  explained  that  only 
the  names  and  amounts  of  tenders  were  reported  to  open  Council. 
It  was  eventually  decided  to  defer  the  matter,  m  order  to  see  if 
other  manufacturers  made  a  similar  request. 

Dublin.- A  L.G.B.  inquiry  will  be  held  on  November 
19th  into  the  application  by  the  T.C.  for  sanction  to  loans  of- 
£34  000  for  electricity  purposes.  On  the  20th  inst.,  a  simUaj 
inquiry  will  be  held  at  Pembroke,  the  CouncU  being  desirous  of 
borrowing  £9,000  for  electric  lighting  works. 

FelisstOMe  and  AValton.— The  U.D.C.  has  accepted  the 

tender  of  the  Suffolk  Electricity  Supply  Co.,  Ltd.,  for  public 
lighting,  for  seven  years,  within  a  radius  of  150  yards  from  the  back 
of  the  Promenade,  on  terms  to  be  agreed. 

The  Council  has  decided  to  apply  to  the  L.G.B.  for  a  loan  ot 
£4,052  for  additional  plant  for  the  electricity  works  and  extensions 
for  three  years. 

Harwich.— The  T.C.  has  sealed  an  agreement  to  take 
electricity  for  its  pumping  station  from  the  Great  Eastern  Railway 
Co.  for  ten  years,  at  Ijd  per  unit,  and  it;\«^t/°'^ted  that  the  cost 
of  working  the  station  by  electricity  will  be  from  £300  to  £3o0  a 
year,  as  against  over  £500  by  the  present  steam  power.  The  capital 
cost  of  the  scheme  is  placed  at  £950. 

Bazel    Grove    and    Branihall.— The    U.D  C.    has 

approached  the  Stockport  Corporation  with  a  view  to  obtaining  a 
supply  of  electricitv,  and  a  canvass  of  the  district  is  being  made  tor 
likely  consumers.  The  Council  has  already  decided  to  obtain  a  pro- 
visional order  in  the  next  session  of  Parliament  empowering  it  to 
provide  electric  light  for  street  purposes  and  for  Pnjate  houses,  and 
applications  for  additional  gas  lamps  in  some  of  the  districts  have 
been  deferred  pending  a  report  as  to  the  probable  date  of  commenc- 
ing the  snpply  of  electricity. 

Hemswoith  (Yorkshire).- The  Little  Houghton  P.C. 

hao  partially  arranged  with  the  Houghton  Main  Colliery  Co.  to 
supply  electricity  fcr  the  lighting  of  the  township. 

Heston-lsleworth.— Demonstrations  of  electric  cookery, 

organised  by  the  Electricity  Department,  in  ccmjnnction  with  the 
'•'Tricity'  cooker  mannfacturer.s,  and  carried  out  by  Mr.  J-.  b. 
Grogan,  have  attracted  large  audiences  to  the  Council  House. 

Boddesdon.— The  U.D.C.  has  informed  the  B.  of  T.  it 
has  no  objection  to  the  E.L.  Order  of  1901  held  by  the  North 
Metropolitr.n  Electric  Supply  Co.,  being  revoked.  The  company 
itself  has  applied  for  the  revocation. 

Hoye.—TtMth  regard  to  the  suggested  purchase  of  the 
undertaking  of  the  E.L.  Co.  by  the  T.C,  a  large  meeting  of  rale- 
pavers  held  on  November  7th  decided  by  a  large  majority  that 
"the  purchase  would  prove  disastrous,  '  and  recommended  the  l.C. 
not  to  proceed  further  with  the  matter. 

India  —Karachi  is  at  last  to  be  illuminated  by  electric 

light  We  hear  that  a  leading  Karachi  firm  has  the  ma.'\f  >_" 
hand,  and  that  on  the  necessary  formalities  in  connection  with  the 
licence  under  the  Electricity  Act  being  completed,  a  company  w, 
be  es-ablished  in  Karachi  for  the  supply  of  electrical  energy  for  all 
forms  of  lighting,  for  fans  and  for  all  indu.strial  purposes.  1 1.e 
prospectus  will  probably  appear  about  the  end  of  the  y.«^' JJ-rO 
the  new  development  may  beexpected  to  be  seen  m  operation  earty 

""  Kendal.- The  T.C.  has  applied  to  the  B.  of  T.  for 
permissi.  n  to  use  overhead  mains  in  order  to  supply  current  to  the 
factory  of  Mr.  Illingworth  on  Malt  Kiln  HUl. 

Kinsstown.- The  electric  light  question  was  discussed 
last  weei  by  the  Council,  and  a  resolution  dispensing  with  notice 
from  the  Dubli^  Southern  District  Electric  Supply  Co.  of  its  rnten- 
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tion  to  apply  for  iv  prov.  order,  was  unanimoii»ly  adopted.  It  was 
pointed  out  that  Mr.  Win.  Murphy  had  aureed  to  become  chairman 
of  the  new  company,  and  that  the  Dublin  I'nited  Tramways  Co. 
had  no  power  to  undertake  lighting  in  the  district. 

Lonilni). — Hackney. — The  borough  electrical  cnfjineei- 

in  hiH  report  on  the  workinpr  of  the  electricity  undertakinfr  for  the 
year  ended  March  .SIst  last,  states  that  the  year's  output  nniountfd 
to  f>,f)'5,r)2G  units,  compared  with  ."),i;ii2.795  units  for  the  previous 
year,  or  an  increase  of  no  less  than  lii  82  per  cent.  The  total 
units  (jcnerated  amounted  to  7,(!-12,775,  of  which  amount 
2,2:U),920  were  sold  for  private  lifrhtiuK  and  domestic  uses ; 
:!.:i89,726  for  power  and  factory  liphtinir,  and  sno.odl  for  public 
liphtinp,  while  l,027,2t9  was  used  on  the  works.  During  the 
12  months  under  consideration,  the  price  obtained  per  unit  for 
public  liprhtinpr  was  I'.'fCd.,  this  beinjr  more  than  suflicient  to  pay 
for  the  enertry  supplied.  Having;  regard  to  the  liigh  load-factor  of 
this  class  of  supply,  the  entjineer  supprcsts  that  the  price  chart;ed 
should  in  future  he  reduced  to  r2d.  pfr  unit,  which  would  also 
cover  the  capital  charsies  on  the  special  public  liprhtiufr  cables,  and 
that  the  carbons,  repair.'*  and  maintenance,  cleaninir,  liirhtinp  and 
extintruishing,  be  charged  for  at  prime  cost,  with  10  per  cent, 
added  thereto  to  cover  administration  expenses.  The  financial 
result  of  the  year's  working  was  a  net  surplus  of  £8,950. 

I<ytliaiii, — 'l"hc  U.D.C.  is  giving;  notice  i<(  its  intention 
to  apply  to  the  B.  of  T.  on  or  before  December  2l8t  next  for  a 
provisional  order  for  the  supply  of  electricity  within  the  urban 
district.  In  connection  with  this  matter,  the  Council  has  approved 
of  the  engineer's  scheme,  and  has  decided  to  acquire  a  plot  of  land, 
on  lease,  for  the  erection  thereon  of  the  proposed  electricity  works. 

IVena$:h. — The  Urban  Council  has  had  under  considera- 
tion for  some  time  the  advisability  of  installintr  an  electric  liprhtintr 
plant  for  the  town,  and  will  at  the  next  meeting  appoint  an  elec- 
trical engineer  to  carry  out  the  scheme. 

Penniaeninawr. — The  Urban  Council  lias  been  notified 
by  the  Manchester  engineers  that,  acting  on  bfhalf  of  a  syndicate, 
it  was  their  intention  to  apply  to  the  B.  of  T.  for  an  order  authoris- 
ing them  to  undertake  the  generation  and  distribution  of  electricity 
for  public  and  private  purposes  over  nn  area  embracing  parts  of  Llan- 
fairfechan  and  Ponmaenmawr,  and  desiring  to  ascertain  the  Council's 
attitude.  The  Council  is  already  in  possession  of  an  E.L.  order, 
and  the  letter  was  referred  to  the  Roads  and  Improvements  Com- 
mittee. 

Rochdale. — The  Electricity  Committee  on  Wednesday, 
last  week,  referred  to  a  Sub-Committee  for  consideration  and 
report,  a  scheme  for  further  additions  at  the  electricity  works, 
involving  an  expenditure  of  about  £30,000.  Negotiations  are  in 
progress  between  the  department  and  certain  firms  for  a  large 
supply  of  current,  and  this  prospective  demand,  together  with 
others  already  agreed  upon,  renders  a  fiirther  extension  necessary. 
The  Committee  also  approved  terms  for  a  supply  of  current  in  bulk 
to  the  Whitworth  U,D,C, 

Salford.— The  B.  of  G.  has  deputed  Mr.  E.  M.  Lacey, 
the  engineer  engaged  in  connection  with  the  electric  lighting, 
to  interview  the  Corporation  with  a  view  to  obtaining  the  best 
terms  for  a  supply  of  current,  &c.,  for  the  electric  lighting  of  Hope 
Infirmary.  The  board  has  also  decided  to  ask  Mr.  Lacey  to  act, 
after  completion  of  the  installation,  as  consulting  engineer,  and  to 
make  quarterly  tests  and  reports  both  at  the  infirmary  and  nurses' 
home  at  a  remuneration  not  exceeding  25  guineas  per  annum. 

Sheffield. — At  the  meeting  of  the  Council  on  Saturday 
last,  the  Parliamentary  Committee  recommended  the  Council  to 
instruct  the  Town  Clerk  to  proceed  with  the  remaining  stages  of 
the  Corporation  Bill  now  before  the  Select  Committee  of  the  House 
of  Lords,  and  to  endeavour  to  get  the  "electric  fittings"  clause,  as 
allowed  by  the  House  of  Commons'  Committee,  reinserted  in  the 
Bill,  Aid.  Cattell  proposed  as  an  amendment  that  so  much  as 
related  to  the  Town  Clerk  being  instructed  to  endeavour  to  get  the 
electric  fittings  clause,  as  allowed  by  the  House  of  Commons, 
reinserted  in  the  Bill,  be  not  confirmed.  Dealing  with  what  were 
supposed  to  be  the  special  circumstances  in  the  case,  he  maintained 
that  the  factory  department  had  nothing  whatever  to  do  with  the 
wiring  and  fittings  department.  No  one  would  contend  that  the 
cost  of  motors  had  anything  to  do  with  the  cost  of  the  wiring  and 
fittings  department.  The  £2,000  profit  they  were  told  about  was 
not  a  profit  on  the  wiring  and  fittings  department.  At  least  £1,000 
of  it  belonged  to  the  revenue  they  got  from  the  hire  of  motors. 
The  officials  of  the  Electric  L'ght  Department  said  on  oath  that 
nothing  had  been  charged  to  the  department  for  rent,  interest  or 
depreciation.  It  was  a  state  of  things  one  would  not  be  surprised 
at  when  one  considered  the  number  of  interests  the  head  of  the 
department  had  had  to  take  under  his  wing.  They  wanted  to 
simplify  matters  and  consolidate  their  work,  and  put  the  depart- 
ment on  a  business  foundation.  His  opinion  was  that  they  would 
gain  by  closing  the  department.  Aid.  Styring  assured  the  Council 
that  if  they  left  the  conduct  of  the  Bill  in  the  hands  of  the  Parlia- 
mentary Committee,  there  would  be  no  fear  of  losing  it.  If  the 
wiring  and  fittings  department  was  worth  nothing  at  all,  why  did 
Aid.  Cattell  move  to  induce  the  Corporation  to  give  up  what  was 
of  no  value  to  others ,'  Very  little  cost  had  been  incurre<l  by  the 
introduction  of  the  clauses,  and  he  maintained  that  the  wiring  and 


fittings  department  had  cost  £28,000.  Councillor  R.  Roberts,  jun,, 
said  thftt  in  all  eases  where  the  Corporation  had  been  doing  work 
at  less  than  cost  price,  they  had  been  making  a  loss  and  robbing 
the  traders  of  their  profits.  A'derman  Styring  denied  that  the 
Corporation  did  work  at  less  than  cost  price.  Alderman  Bennett 
said  the  question  had  nothing  to  do  with  municipalisation.  That 
was  settled  when  they  purchased  the  undertaking  years  ago.  The 
question  before  them  was  Simply  a  business  question  and  nothing 
else.  He  agreed  with  the  Chairman  of  the  House  of  Commons 
Committee,  that  under  existing  circumstances  Sheffield  ought  to 
have  the  powers.  They  had  to  face  things  as  they  were,  quite 
irrespective  of  what  they  would  do  if  starting  a  new  undertaking. 
Councillor  Hobson  said  that  no  one  suggested  that  the  Corporation 
should  go  out  of  electric  trading ;  they  must  have  a  wiring  de- 
partment to  lay  cables  through  the  streets  ;  it  was  commonly 
agreed  that  they  should  supply  motors  for  hire,  and  they  must  wire 
and  fix  those  motors.  The  whole  question,  therefore,  resolved 
itself  into  whether  some  small  portion  of  acomplete  business  should 
be  lopped  off.  He  found  that  in  the  past  the  Corporation  had  carried 
on  the  business  in  the  honest  belief  that  they  did  so  as  successors 
in  title  to  an  existing  business,  and  introduced  no  new  competition. 
It  did  not  seem  to  him  precisely  right  that  trade  rivals  should 
desire  to  peremptorily  close  down  a  substantial  concern  and  one 
that  was  earning  sub-tantial  departmental  profits,  without  any  pay- 
ment for  the  goodwill,  and  without  any  proposal  to  take  over  the 
stock,  but  simply  to  shut  the  doors  of  a  trade  rival  and  annex  the 
business  and  its  goodwill.  lie  hoped  that  the  traders  would 
seriously  consider  the  situation  before  they  persisted  in  their  claim 
to  annex  some  portion  of  the  business  of  the  Corporation  without 
compensation  by  shutting  it  down  on  a  technicality.  On  a  vote 
the  amendment  rejecting  this  portion  of  the  Parliamentary  Com- 
mittee's minutes  was  lost  by  31  votes  to  24. 

South  Africa. — The  electric  supply  of  the  Muizenberg 
(Cape  Province)  Municipality,  and  also  the  recently  inaugurated 
supply  from  Muizenberg  to  Wynberg  Municipality,  was  int>rrupted 
on  October  20th,  and  it  was  some  time  before  the  cause  of  the 
failure  could  be  located.  The  supply  to  Wynberg  is  by  three-phase 
3,300-volt  bare  overhead  cables,  and  has  been  in  use  only  about  two 
weeks.  The  cables  are  carried  on  30-ft.  iron  poles  from  Muizenberg 
to  Wynberg,  and  it  appears  that  a  European  boy  about  10  years 
old  climbed  to  the  top  of  one  of  the  poles  and  touching  the  wires 
was  instantly  killed.  The  body  of  the  boy  lay  across  the  wires 
for  some  time,  as  owing  to  the  lateness  of  the  hour,  and  the 
locality,  it  was  difficult  to  communicate  with  the  Muizenberg  power 
station  so  as  to  have  the  current  switched  off. 

The  Cape  Town  Corporation  Electric  Lighting  Committee  has 
decided  to  reduce  the  price  of  energy  for  lighting  purposes  from 
the  present  price  of  yd.  net  to  a  flat  rate  of  7d.  net.  This  is  made 
possible  by  the  large  increase  in  the  demand  :  in  1908  a  little  over 
two  million  units  were  sold,  and  in  1911  this  had  been  increased 
to  4.161,000  units,  and  further  increased  in  1912. 

Southampton. — With  regard  to  the  Council's  action 
several  months  ago  abolishing  slot  meters  and  increasing  the  price 
per  unit  by  |d.  in  lieu  thereof,  the  electrical  engineer  reports  that 
the  id.  is  not  sufficient  to  cover  the  rental  paid,  and  advises  that  the 
price  per  unit  should  be  increased  another  Jd.,  making  jd.  in  all, 
which  would  be,  if  anything,  still  slightly  on  the  low  side  of  the 
average  account.  He  further  suggests  an  increase  of  Jd.  on  the 
charges  of  the  few  prepayment  installations  connected,  to  bring  the 
two  classes  into  line.  It  has  been  decided  to  adopt  the  engineer's 
suggestions.  Application  is  to  be  made  to  the  L  G.B.  for  sanction 
to  borrow  i;  3,000  for  general  services.  A  letter  has  been  received 
from  the  Itchen  U.D.C. ,  stating  that  it  cannot  consent  to  the  appli- 
cation of  the  T.C.  to  supply  electricity  to  the  houses  on  the  Chessel 
House  Estate,  also  a  further  letter  stating  that  the  District  Council 
has  had  under  consideration  a  scheme  for  the  establishment  of  an 
electricity  supply  undertaking  for  Itchen  on  the  basis  of  taking  a 
supply  in  bulk  from  the  Corporation,  and  inquiring  whether  the 
Corporation  would  be  prepared  to  enter  into  an  arrangement  for 
furnishing  such  a  supply,  and  if  so,  upon  what  terms  and  conditions. 
The  communication  has  been  referred  to  the  electrical  engineer 
for  a  report, 

Swindon. —  In  order  to  encourage  cooking  and  heating 
by  electricity,  the  T,C,  has  decided  to  supply  energy  to  consumers 
of  electricity  for  other  purposes,  at  Id.  per  unit,  with  no  meter 
rental,  where  the  revenue  amounts  to  25s,  per  annum.  Cooking 
apparatus  is  to  be  let  out  on  the  hire  or  hire-purchase  system. 

Wednesbnry, — The  Corporation  has  received  an  intima- 
tion that  the  L.G.B.  has  sanctioned  the  borrowing  of  £3,700  for  an 
engine,  dynamo  and  accessories  for  the  electricity  works. 

WoodltridffC. — The  U.D.C.  has  informed  the  Rural  Dis- 
tricts Electric  Undertakings,  Ltd.,  that  when  the  present  contract 
with  the  Gas  Co.  expires,  it  will,  no  doubt,  be  prepared  to  consider 
a  tender  from  the  company  for  public  lighting,  and  that  if  a  reason- 
able, sufficient  and  eflicient  service  is  maintained  by  the  company, 
the  Council  will  not  apply  for  a  prov.  order  for  21  years  from 
January  1st,  1913,  and  will  not  support  any  other  application  for 
an  order  during  that  period. 

York. — The  T.-C.  proposes  to  have  the  electric  light  in- 
stalled in  the  Municipal  Asylum  Cottages,  and  to  supply  energy  to 
the  occupiers  at  9d.  per  week  during  the  six  winter  months,  ami 
6d.  per  week  during  the  summer.  The  first  lainps  are  to  be  provided 
free 
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TRAMWAY  and  RAILWAY  NOTES. 


Barnsley.— The  Barnsley  Electric  Traction  Co.  has 
decided  to  introduce  a  service  of  motor-'buses  to  link  up  some  of 
the  populous  districts  with  the  tramway  system. 

Bounienioiiili.— The  general  manager  of  the  tramwajs 

(Mr.  I.  Bulfin)  has  just  issued  his  report  for  the  half-year  ended 
September  30th.  The  total  receipts  were  £53,749  ;  expenditure, 
£27,891  ;  gross  balance,  £25  855.  These  show  an  increase  on  the 
g-ross  balance  for  1912  of  £2,5-18  over  the  corresponding-  period  of 
1911, and  £2,631  over  the  same  period  of  1910  (the  centenary  year). 
In  regard  to  expenses,  slight  increases  are  shown  in  a  tew  cases, 
viz.,  in  the  power  station,  due  to  increased  units  generated  and 
coal  strike  charges  :  in  the  payment  of  wases,  due  to  the  Govern- 
ment insurance  :  in  the  permanent  way,  due  to  renewals  ;  in  the 
car  eijuipment,  due  to  painting  and  overhauling.  These  are  amply 
made  up  for  by  the  decreases  under  other  heads,  as  the  net  result  of 
a  decrease  of  £1.000  in  expenses  on  the  six  months'  running  clearly 
proves.  During  the  six  months  ending  on  September  ,SOth,  3,628  more 
car-miles  were  run  and  200,000  more  passengers  carried  than  in  the 
corresponding  period  of  1911,  yet  the  claims  paid  for  accidents  and 
damage  for  the  six  months  of  1912  were  less  than  half  those  for  the 
corresponding  period  of  1011. 

The  chairman  of  the  Tramways  Committee  reported  to  the  T.C. 
that  a  director  who  had  power  to  act  for  the  Electricity  Supply 
Co.  had  approached  him  on  the  question  of  the  price  of  current 
outstanding  between  the  Council  and  his  company,  and  the  latter 
was  willing  to  supply  the  energy  required  by  the  tramways  at  red. 
for  the  first  250,000  units  :  r.5d.  for  the  second  250,000  units  ;  Vid. 
for  the  third  2.50,000  units  :  rsd.  for  the  fourth  250,000  units  and 
remainder. 

Canada.- — The  Canadian  Express  Co.,  Avhich  operates  in 

connection  with  the  Grand  Trunk  Railway  system,  is  trying  an 
interesting  experiment  with  electrically  driven  collecting  and  dis- 
tributing lorries.  Five  of  these  vehicles  have  been  delivered  by 
the  makers  for  use  in  Montreal  and  Toronto.  The  new  vehicles 
have  a  speed  of  10  to  12  miles  an  hour,  and  will  travel  for  45 
miles  on  a  single  charge.  Two  of  them  are  built  with  a  carrying 
capacity  of  one  ton,  and  the  other  three  can  convey  loads  of  two 
tons  each.  Electricity  was  chosen  in  preference  to  other  forms  of 
motive  power  on  account  of  the  greater  simplicity  of  the  mechanism 
and  the  ease  with  which  the  vehicles  can  be  operated  by  any 
intelligent  man  who  has  been  used  to  driving  horses. 

Chesterfield.— The  tieneral  Purposes  Committee  has 
passed  a  resolutihn  favouring  the  obtaining  of  Parliamentary 
powers  for  establishing  railless  trolley  vehicle  routes  as  proposed  in 
a  joint  report  by  the  electrical  engineer  and  borough  survi  yor. 
The  routes  proposed  extend  to  Temple  Normanton,  three  miles  ; 
Clay  Cross,  two  routes,  each  four  miles  ;  from  Whittington  Moor  to 
Unstone,  two  miles  ;  to  Brimineton,  two  miles  ;  and  other  routes 
from  Whittington  Moor  and  to  Bolsover. 

Continental  \otes.— Feaxce.— The  Compagnie  des 
Chemins-de-fer  du  Midi,  like  all  the  rest  of  the  companies  which 
serve  mountainous  regions  (the  Paris-Lyons-Moditerrance  and  the 
Paris-Orleans),  has  at  last  decided  to  enter  on  the  path  of  progress. 
In  Septeniber  last  it  inaugurated  the  funicular  line  of  the 
PuperbagLcres  mountain,  above  Luchon,  and  it  now  announces  its 
intention  to  undertake  a  similar  work  on  the  slopes  of  the  Pic  du 
Midi  de  Bigorre.  As  already  notified,  the  same  company  has 
decided  to  introduce  electric  driving  on  the  Toulouse-Bayonne  main 
line  lying  between  Montrejeau  and  Pau  and  on  all  its  dependent 
Pyreneean  branches,  or  over  270  km.  of  lines  now  in  working. 
With  this  end  in  sight,  large  generating  stations  are  under  con- 
struction at  Soulom,  near  Pau  and  at  Eget  in  the  Aure  valley, 
1,000  metres  above  sea  level.  The  latter  will  necessitate  the  con- 
struction of  an  underground  canal  1,".  km.  long,  to  lead  the 
waters  from  the  Oule  torrent  and  from  an  artificial  lake  to  be 
created  at  a  height  of  l,,sOO  metres,  as  far  as  Hourquette  d'Arrouyes, 
where  it  will  fall  7.'iO  metres  into  the  Neste  d'Aure  valley,  near  the 
Eget  railway  line  crossing.  This  head  of  water  is  expected  to 
yield  20,000  H.p.  A  beginning  was  made  with  the  works  in  the 
winter  of  1910-11.  amid  the  deep  snows  of  these  almost  inaccessible 
regions,   20  km.    from   the   base   at   Arieau.—Senn^   Pratinue    de 

The  construction  of  an  electric  railway  between  \'illefranche  and 
■\'ernet-les-Baines,  in  the  Pyrenees  Orientales,  has  received  the 
sanction  of  the  Ministre  des  Travaux  Publics. 

The  T.C.  of  Villeneuve,  in  the  Department  of  Seine-et-Oise,  have 
passed  a  resolution  favouring  in  principle  the  establishment  of  a 
service  of  electric  auto-buses  between  Brunoy  and  Villeneuve  — 
}t,'.vue  Prntiqiir  tie  V Elfctricite. 

A  scheme  for  the  establishment  of  a  railless  system  of  electrical 
motor  vehicles  between  Thonon-les-Baines  and  Morzine,  in  Upper 
Savoy,  is  at  present  under  consideration. 

Austria. — Among  the  electric  railway  projects  lately  announced 
are  a  line  from  Male  to  Fucina,  16  6  km.  long,  estimated  to  cost 
2,414.000  kronen  :  a  light  line,  for  passengers  only,  from  Karlsbad 
and  Fischern  to  Eohlau,  promoted  by  the  Vienna  firm,  P.  Hagyi, 
Risto  &  Co..  and  a  line  connecting  Lana,  Burgstall  and  Ot>erlana  — 
KMi.  >i,ul  Maxchinenh.iti. 

A  great  extension  of  the  electric  tramway  network  is  projected 
in  Prague,  the  capital  of  Bohemia,  Some  five  new  lines  are  to  be 
constructed,  with  a  rearrangement  of  the  supply  cables.  The  K.K. 
Statthalterci  has  just  completed  the  official  investigation  of  the 
scheme.—  /?//-*.  ^,,,1  V,i.-^,h. 


ROUMANIA. — The  commission  nominated  by  the  T.C.  of 
Bucharest  to  draft  the  terms  of  the  auto-'bus  concession  to  be 
offered  for  public  competition,  has  issued  its  recommendations, 
which  now  await  the  approval  of  the  City  Council.  It  recommends 
a  concession  for  19  years  11  months,  dating  from  January  lat  next, 
giving  a  right  to  serve  the  whole  of  the  streets  of  the  city,  with  a 
reservation  of  any  routes  which  the  concessionaire  may  neglect  for 
other  concessionaires.  Any  kind  of  driving  power  may  be  chosen, 
but  should  electricity  be  adopted,  current  must  be  supplied  by  the 
communal  electricity  works,  which  is  bound  to  furnish  at  the  same 
price  as  that  accorded  to  the  Communal  Tramway  Society.  It  is 
stipulated  that  at  the  end  of  the  concession,  the  rolling  stock  shall 
become  the  property  of  the  commune. — Mft-tie  Pratiqup  de. 
rEIectricitr. 

SwiTZERiiAND.— Trials  of  electric  working  have  been  made  on 
the  almost  completed  Lotschberg  line,  and  have  given  excellent 
results.  Motors  of  1,250  H.P.  are  used,  each  locomotive  being 
equipped  with  two,  giving  a  total  of  2,500  H.P. — Berne  Pratique  de 
r  Eleefricite. 

Russia. — In  view  of  the  overcrowding  of  the  St.  Petersburg 
tramcars,  it  is  proposed  to  put  a  further  75  cars  and  42  trailers  in 
circulation,  and  to  enlarge  the  central  power  station.  The  total 
cost  is  estimated  at  about  £81,600. 

Good  progress  is  being  made  with  the  conversion  of  the  horse 
tramways  in  the  town  of  Kischinew  to  electric  traction,  and  it  is 
hoped  to  re-open  the  lines  to  traffic  at  the  beginning  of  the  new 
year.  The  company  has  contracted  with  the  municipal  electricity 
undertaking  for  the  supply  of  the  necessary  current. 

East  Kent. — The  East  Kent  Light  Railways  Co.  is 
applying  to  the  B.  of  T.  for  an  order  authorising  the  construction  of 
a  light  railway  from  Little  Mongeham  to  Eastry,  which  is  in  the 
new  colliery  area. 

Halifax. — A   special  meeting  of  the  T.C.  was  held  on 

Monday,  when  Mr.  C.  F,  Spencer,  chairman  of  the  Tramways  Com- 
mittee, moved  a  resolution  authorising  that  steps  be  taken  to 
promote  a  Bill  in  the  ensuing  session  of  Parliament  to  enable  the 
Corporation  to  extend  its  tramways  within  and  outside  the  borough 
and  to  provide  and  run  motor-'buses  outside  the  borough.  In  the 
borough,  the  Corjjoration  seeks  powers  for  tramways  from  Spring 
Hall  Lane  to  Mount  Tabor  and  Waiustalls,  from  Skircoat  Road,  to 
Siddall,  and  from  Siddall  to  Messrs.  Morton's  works.  Outside  the 
borough,  it  is  proposed  to  construct  and  work  traniwayn  from  Brig- 
house  to  Rastrick,  from  Bailiff  Bridge  to  Brighouse,  West  Vale  to 
Staniland,  Triangle  to  Ripponden,  and  another  route  to  EUand  ; 
also  to  construct  tramways  to  run  goods  traffic  to  and  from  the 
railway  goods  yard  in  Church  Street  and  Messrs.  Mi^rt^n's  brick- 
works at  Siddall,  and  Messrs.  Oates  &  Green's  works,  Ellen  R'  yde. 
Mr.  Spencer  said  Messrs.  Morton's  traffic  was  about  37,000  tons  per 
annum,  and  that  of  Messrs.  Oates  i;  Green  about  the  same.  The 
Council  approved  of  powers  being  obtained  for  the  making  of 
these  tramways  and  to  construct  and  work  the  following  tramways 
in  Brighouse  :  In  Huddersfield  Road  and  Bird's  Royd  Lane,  from 
Huddersfield  Road  to  the  L.  &  Y.  Goods  Station. 

The  R  DC.  has  approved  of  the  scheme  of  the  Huddersfield 
Corporation  for  the  proposed  tramway  to  Fixby,  and  has  also 
consented  to  the  proposed  tramway  extension  from  Fixby  to 
Elland. 

keijrhley. — In    connection  with    the    scheme  for  the 

introduction  of  a  railless  traction  service  from  Ingrow  Bridge  to 
the  junction  of  Hebden  Road  and  Leeds  Road,  Haworth,  a  distance 
of  about  15  miles,  the  Tramways  Committee  has  provisionally 
accepted  the  offer  of  Trackless  Trolley,  Ltd.,  London  (see  "  Con- 
tracts Closed  "  column)  for  the  overhead  equipment,  on  condition 
that  the  company  (1)  sends  on  trial  for  a  period  of  three  months, 
tree  of  charge,  one  of  its  cars,  which  the  Corporation  shall  be  at 
liberty  to  use  in  regular  service  during  that  time  ;  (2)  supplies  one 
of  its  own  men  to  drive  the  car  at  an  inclusive  cost  not  exceeding 
£3  per  week  ;  and  (3)  gives  an  undertaking  that  in  the  event  of 
its  system  being  considered  unsatisfactory  by  the  Corporation, 
it  will,  without  further  charge,  alter  the  overhead  equipment 
and  adapt  it  to  such  other  method  of  current  collection  as  the 
Corporation  may  require. 

Little  Hulton  (near  Bolton).— The  U.D.C.  has  ap- 
pointed a  Sub-Committee  with  power  to  settle  an  agreement  with 
the  South  Lancashire  Tramways  Co.  as  to  terms  under  which  the 
company  will  construct  tramways  along  ^Manchester  Road  and 
Cleggs  Lane. 

London. — Formal  notification  has  been  given  hy  the 
L.C.C.  to  the  City  Corporation  that  it  has  decided  to  seek  powers  iu 
the  next  session  of  Parliament  to  construct  tramways  from  South- 
wark  Street  over  the  proposed  new  St.  Paul's  Bridge,  to  a  point 
near  the  most  western  end  of  Cheapside. 

Morley. — The  Corporation  has  decided  to  promote  in  the 

next  Session  of  Parliament  a  Bill  authorising,  among  other  things, 
the  construction  of  a  railless  trolley  system  from  Drighlingtou, 
througji  Gildersome,  Morley,  West  Ardsley,  East  Ardsley  and  Stanley 
to  Wakefield. 

XeMoastle-on-Tyne. — At  a  special  meeting  of  the  T.C. 

on  the  9th  inst.,  Mr.  J.  H.  Rodgers,  chairman  of  the  Tramways 
Committee,  moved  a  motion  that  the  Council  apply  for  a  provisional 
order  for  an  extension  of  the  city  tramways  ;  one  section  from 
Heaton  Road  terminus  to  Stephenson  Road,  and  another  section 
from  the  centre  of  the  city  to  the  High  Level  Bridge  nfi  West- 
gate  Road  and  St.  Nicholas  Street.     The  motion  was  agreed  to. 
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IVpwrasfle.—  The  Trannvays  Committee  lias  recommended 
the  City  Oonncil  to  accept  a  tender  for  the  mpply  of  steel  railH  of 
German  manufacture,  at  a  cost  of  £3,660,  bcin^r  £500  less  than  that 
of  a  Leeds  firm. 

lVortlianij»toi». — A8  the  result  bf  an  appeal  the  Assess- 
mont  Committee  has  reduced  the  asecppraent  of  the  Corporation 
tramways  undertaking  from  £0,10.",  to  £5.100. 

Oldliam. — It  WHS  reported  at  a  mcetinn;  of  the  Tramways 

Committee  la'<t  \ve«'k  that  there  was  a  profit  on  the  tramways 
undertRkintr  for  the  six  months  ending  September  22nd,  of  £.3,060. 

Ripley, — The  scheme  for  the  constrnction  of  tramways 

from  Nottingham  to  Ripley  has  been  before  a  epecial  mcitine  of 
the  U.D.C.,  when,  after  full  considf  ration,  it  was  decided  to  object 
to  the  proposals,  on  the  (rround  that  prorer  allnwance  for  rood 
widenintf  had  not  been  made.  It  appears  to  the  Council  that  the 
roads  are  to  be  widened  at  the  expense  of  the  footpaths  in  certain 
places  ;  the  Council  thinks  that  land  should  be  acquired,  and 
proper  wideninprs  made.  The  objection  is  to  be  forwarded  to  the 
Board  of  Tra<le. 

Sheffield. — It  is  proposed  to  purchase  four  raotor- 
omnibufes  for  the  purpose  of  providinfr  an  experimental  service  in 
the  Meadow  Hall  district. 

Trijioli. — The  Actinp;  British   Consul-General  at  Tri|x)li 

reports  th.at,  accordirtr  to  tho  local  PreRS,  the  "Societa  Romana  di 
Tramways  "  is  on  the  point  of  ohtaininpr  a  concession  for  the  con- 
struction and  workinp  of  electric  tramways  in  that  city.  The 
lenpth  of  the  proposed  lines  will  be  about  !i|  mile?. 

Woverbain|»tOll. — The   annual   rejiort  of  the  Tramways 

Committee  to  the  (' 'uncil  gives  the  following  statement  of 
traffic  receipts,  ,^:o.,  for  the  first  six  months  of  this  financial 
year,  ended  September  :Wth  last,  as  compared  with  the  same 
period  last  year  : — l!tl2,  .o87,!i.'i7  miles,  5.91."),104  passenKerp, 
£27,20.1  receipts,  1110.')d.  per  car-mile ;  liill,  .580,883  miles, 
B,7!'fi,3i)6  passtnjrers,  £26,732  recMpts,  H'Otod.  per  car -mile. 
From  the  figures  given,  it  will  be  no'ed  (states  the  Committee) 
that  the  totfll  revenue  for  the  electric  cars  during  the  period 
referred  to  shows  an  increase  of  £473,  or  OfiOd.  per  car-mile, 
whilst  the  number  of  passf  rgers  carried  is  149,038  in  excess  of  last 
year.  The  result  is  considered  highly  satisfactory,  having  in  view 
the  extraordinarily  fine  sommer  of  last  year,  together  with  the 
heavy  traffic  on  the  cars  during  the  Coronation  fettivitie?.  The 
receipts  on  the  Wednesfield  route  show  a  decrease  of  £109 
(or  the  six  months,  which  is  attributable  to  the  motor 
chara-bano  service  on  the  Cannock  Road,  many  passengers  now 
travelling  by  these  vehicles  who  had  hitherto  travelled  on  the 
Wednesfield  cars. 

York. — The  B.  of  T.  has  granted  the  T.C.  an  order  for 
the  extension  of  the  electric  tramways  in  Bishopthorpe  Road. 


TELEGRAPH  and  TELEPHONE  NOTES. 


.lotoiuobile  Wireless  Tele»:rapli  Plants.— The  Star 

Engineering  Co.,  Ltd.,  of  Wolverhampton,  are  building  a  number 
of  20-H.P.  six-cylinder  chassis  for  the  Marconi  Wireless  Telegraph 
Co.,  L'd.  ;  the  machines  are  specially  designed  to  carry  a  wireless 
telegraph  outfit.  An  electric  generator  is  carried  at  about  the 
centre  cf  the  cha's's,  and  is  driven  off  the  engine  of  the  car 
through  gearing,  which  can  be  engaged  and  disengaged. 

Brazil. — The  firm  of  C.  Lorenz,  of  Berlin,  have  erected 

a  wireless  station  at  Lsgoa,  near  Florianopolis,  on  the  Island  of 
San  Catarina,  Brazil,  for  communication  with  shipping  between  La 
Plata  and  Cape  Horn  ;  also  for  communication  with  Rio  Grande  do 
Sul  and  Rio  Jantiro.  The  Vielton  system  is  employed. — Der  Tag, 
Berlin. 

British  TelephODef. — In  the  Parliamentary  papers  Mr. 

Joynson-Hicks  recently  asked  the  Postmaster-General  if  he  would 
state  the  number  of  subscribers'  stations,  direct  exchange  lines,  and 
main  exchanges  taken  over  from  the  late  National  Telephone  Co., 
Ltd  ,  at  January  1st,  1912,  and  the  number  of  subscribers"  stations 
direct  exchange  lines,  and  main  exchanges  existing  on  the  General 
Post  Ofiice  ttlephone  system  at  December  31st,  1911,  for  London 
and  for  the  provinces,  respectively.  Mr.  Herbert  Samuel,  in  reply, 
said  the  figures  asked  for  were,  approximately,  as  follows  : — Post 
Office. —  London:  79.835  exchange  stations;  53,208  direct  lines  ; 
30  exchanges.  Provinces:  39  160  exchange  stations  :  30,334  direct 
lines;  1,125  exchanges.  National  Teleph.  ne  Co. — London  :  131,506 
exchange  stati  ns  ;  74,827  direct  lines  ;  62  exchanges.  Provinces  : 
393,934  exchange  stations  ;  297,608  direct  lines  ;  1,545  exchanges. 

Iceland. — The  Parliament  of  Iceland  has  voted  88,000 
marks  (£4,400)  for  the  establishment  of  a  wireless  station  on 
Reykjavik,  the  capital  of  the  island. 

Resristratioii  of  Telegraph  ronipaiiies.— Sir  Wm.  Bull 

asked  the  President  of  the  Board  of  Trade  whether  he  was  aware 
that  the  Registrar  of  Joint  Stock  Companies  had  recently  refused 
to  register  the  memorandum  and  articles  of  companies  proposing 
to  carry  on  the  business  of  telegraphs  and  telephones  unless  the 


memorandum  of  association  contained  the  words  "  bo  far  as  it  law 
fully  can  or  may,"  and  that  a  considera'ile  number  of  persons  had 
lodged  memoranda  and  articles  of  association  not  containing  these 
words,  and,  owing  to  the  refusal  of  the  Registrar  to  register  the 
companies,  they  had  been  put  to  expente  in  altering  the  provisions 
of  the  memorandum  of  asiiociati'  n  ;  whether  this  action  had  been 
taken  by  the  Registrar  in  pursuance  of  a  request  from  the  Post- 
master-General and  in  order  to  protect  his  monopoly  and  that  of 
companies  which  bad  teen  licenhcd  by  him  ;  whether  there  was 
anything  in  breach  of  the  Postmaster-General's  monopoly  in  the 
mere  registraticn  of  such  a  company  ;  whether  he  was  aware  that 
such  a  company  could  he  properly  formed  and  carry  out  a  large  part 
of  the  busine-s  of  a  telegraph  and  telephone  company  without 
infringing  such  monopoly  ;  and  whether  it  was  possible  for  a 
company  to  obtain  a  licence  from  the  I'ostniaster-Ucneral  to  carry 
out  any  part  of  its  work  for  which  a  licence  was  required  until  it 
hod  been  registered  ;  and  under  what  authority  the  Registrar  of 
Joint  Stock  Companies  adopted  the  course  in  question. — Mr.  Buxton 
replied  that  the  action  of  the  Registrar  of  Joint  iitock  Companies 
in  asking  for  the  insertion  of  the  words  in  question  was  originally 
taken  at  the  suggettion  of  the  Postmaster-General.  The  matter 
was  receiving  further  consideration.  Later  it  was  announced  that 
the  practice  in  question  had  been  stopped. 

The    Telephone  Transfer. — Former  employes  of  the 

National  Telephone  Co .  now  in  the  Post  Office  service,  held  a  mas^ 
meeting  in  Clerkenwell  last  week  to  protest  against  the  manntr 
in  which  the  Post  office  classification  had  been  applied  to  them. 
Other  meetings  took  place  siraultanconsly  in  various  parts  of  the 
country.  A  resolntion  was  passed  affirming  loyalty  to  the  Post- 
master-General, but  asking  that  the  p'oraises  which  he  had  given 
in  the  House  of  Commons  might  be  carried  into  effect. 

I'nlted  States. — The  Government  has  voted  £220,000 
for  the  erection  of  a  number  of  wireless  stations,  mainly  to  estab- 
lish communications  with  ships  of  the  American  Navy  in  distant 
SI  as.  The  chief  station  at  Arlington,  near  Washington,  is  to  have 
three  towers,  one  rising  to  a  height  of  210  metres,  and  the  other 
two  to  150  metres  each.  It  is  also  intended  to  erect  stations  on  the 
Panama  Canal  :  at  Tntuila,  one  of  the  Samoa  Islands  ;  on  the 
Island  of  Guana,  and  on  Luzon,  in  the  Philippines. — Elrh.  Zfitnehr. 

The  German  wireless  station  which  is  in  course  of  construction 
at  Sayville,  on  Long  Island,  near  New  York,  about  which  alarmist 
rumours  have  been  circulated  in  American  journals,  is  being  built 
by  the  Atlantic  Communication  Co.,  an  American  capitalised  com- 
pany, although  an  oilshoot  of  the  Berlin  Telefunken  Gesellschaft. 
Its  objects  are.  as  its  name  implies,  to  exchange  communications 
with  ships  on  the  Atlantic  passage,  and  it  is  in  no  wise  connected 
with  the  German  (lovernment.  Contrary  to  the  statement  that  it 
has  been  surreptitiously  erected,  the  American  officials  have  been 
duly  informed  of  every  stage  of  its  progress  from  the  beginning. — 
Mlek.ZeiUikrift. 

Wireless  Telegraph  Patents. — We  are  informed  by 

Messrs.  Marconi's  Wireless  Telegraph  Co..  Ltd.,  that  Messrs. 
Siemens  Bros.,  acting  in  England  for  the  Telefunken  Co.,  have 
admitted  the  validity  of  the  Marconi  Co.'s  patent  No.  7,777  of 
1900,  and  arrangements  have  been  come  to  by  which  the  actions 
brought  by  each  company  are  now  at  an  end. 

Iniperiui  Wireless  System. — On  Tuesday  last  week 

the  Select  Committee  examined  Mr.  Llewellyn  Preece,  who  stated 
that  during  the  last  13  years,  as  a  member  of  the  firm  of  Greece, 
Cardew  4:  Snell,  he  had  been  largely  responsible  for  the  wireless  tele- 
graph work  in  connection  with  the  Crown  Colonies,  which  included 
the  erection  of  1 1  stations.  The  Marconi  Co.  was  the  only  one  that 
had  had  continuous  experience  in  commercial  working  over  2,00o 
miles,  and  seeing  that  the  matter  was  one  of  urgency,  he  considered 
the  Postmaster-General  did  right  in  accepting  the  tender  of  that 
company.  If  he  had  waited  for  the  Poulsen  or  the  Goldschmidt 
systems  to  prove  their  capabilities,  a  delay  of  at  least  another  year 
would  have  tieen  incurred.  Although  the  Poulsen  system  had  been 
in  existence  for  six  years,  it  was  only  during  the  last  few  months 
that  it  had  become  a  competitor  of  the  Marconi  system.  He  had 
checked  the  price  quoted — £60,000  per  station — with  the  cost  of 
plant  dealt  with  by  !  is  firm,  and  considered  it  a  low  one,  as  the 
actual  cost  would  be  £5.*. 700.  Seeing  that  there  was  no  profit  on 
the  capital  outlay,  that  Stat»  messages  were  to  be  free,  and  that 
the  Postmaster-(5eneral  could  determine  the  agreement  at  any 
time,  he  considered  the  royalty  of  10  per  cent,  on  gross 
receipts  a  reasonable  one.  The  Postmaster-General  would 
have  power  to  fix  the  rates  without  reference  to  the  company, 
and  he  could  substitute  other  plajit  at  any  time  ;  in  the  latter 
event  only  about  £10,000  per  station  would  be  sacrificed,  the  rest 
of  the  plant  being  available  for  other  systems.  After  six  stations 
had  been  erected,  the  Government  could  have  additional  stations 
erected  by  any  other  company  capable  of  doing  the  work.  The 
witness  had  never  done  any  work  for  the  Marconi  Co.,  but  he  had 
visited  the  Clifden  station,  which  worked  well  and  handled  a  large 
traffic.  The  Poulsen  people  had  not  provfd  their  claims,  or  put 
forward  a  complete  scheme  which  could  be  compared  with  the  cost 
of  the  Marconi  system.  He  had  not  placed  orders  with  the 
Trlefunken  or  other  companies,  as  their  tenders  had  not  been  satis- 
factory. He  was  not  a  Marconi  man.  In  1907  the  company  was 
in  a  rotten  condition.  The  company  held  the  master  patents  for 
wireless  telegraphy,  and  the  probability  was  that  any  new 
invention  would  infringe  those  patents.  The  Lodge  patent  was 
more  important  than  the  Marconi  patent.  He  had  a  h'gh  opinion 
of  the  PouUen  system,  but  the  Marconi  Co.  stood  alone  as  regarded 
longdistance  working.  The  former  could  only  work  at  night 
between  San  Francisco  and  Honolulu.  The  Marconi  Co.  stood  to 
lose  on  the  cost  of  the  stations  ;  as  they  held  the  master  patents. 
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they  were  entitled  to  the  10  per  cent,  royalty.  There  was  no  alter- 
native for  the  Post  Office  but  to  use  the  Marconi  system  ;  the 
Admiralty  experts  had  had  no  experience  of  working  over  2,000 
miles.  He  did  not  think  the  Puulsen  system  could  be  worked 
without  infrinjriner  the  Muirhead-Lodg-e  patent.  He  regarded  the 
terms  of  the  agreement,  by  which  no  payment  would  be  made  until 
the  stations  were  working  satisfactorily,  as  very  stiff. 

The  witness  was  further  examined  at  great  length  regarding  the 
technical  details  of  the  various  systems.  He  considered  the  duplex 
better  than  the  simplex  system  for  the  Imperial  scheme.  If  the 
Poulsen  system  later  proved  to  be  the  better,  and  the  Government 
resolved  to  adopt  it,  but  wished  to  use  the  Marconi  amplifier,  he 
suggested  that  they  should  throw  out  the  Marconi  system  entirely, 
substitute  the  Poulsen,  and  then  open  negotiations  with  the 
Marconi  Co.  for  the  use  of  the  amplifier.  In  that  case  they  would 
not  have  to  pay  the  10  per  cent,  royalty.  He  had  witnessed  a 
demonstration  at  the  Marconi  Co.'s  works  of  transmission  at  the 
rate  of  50  words  a  minute  from  Cheltenham  to  Poldhu.  The  com- 
pany had  a  great  deal  of  work  in  hand,  apart  from  this  contract. 
There  was  no  reliable  automatic  long-distance  system  at  work  any- 
where. If  the  Government  had  waited  for  the  Poulsen  Co.  to 
demonstrate  their  ability  to  transmit  by  day  over  a  distance  of 
2,000  miles,  there  might  have  been  a  delay  of  2  or  2i  years  before 
the  Imperial  system  was  established. 

On  Monday  the  sitting  was  resumed,  and  Sir  A.  F.  King, 
re-called,  stated  that  the  Marconi  Co.  iirst  reduced  the  period  of 
monopoly  to  five  years,  and  later  dropped  it  altogether.  If  they 
used  none  of  the  Marconi  patents,  the  royalty  cea»ed.  It  was 
possible  that  the  company  might  control  the  situation  by  pur- 
chasing other  people's  patents.  It  would  be  impossible  to  prevent 
movement  in  the  shares  of  any  company  that  got  a  Post  Office  con- 
tract. He  had  never  put  down  the  great  movement  in  Marconi 
shares  to  the  Post  Office  contract;  thecompany  had  then  just  acquired 
the  business  of  the  United  Wireless  Co.  in  the  United  States.  It 
was  of  no  consequence  to  the  Government  to  know  whether  the 
company  had  secret  processes  or  not,  so  long  as  they  were  doing  the 
work.  It  was  not  the  duty  of  any  Government  department  to 
secure  an  unfair  bargain  ;  if  a  man  had  a  patent  he  was  entitled  to  be 
paid  a  royalty.  The  Treasury  could  have  made  use  of  the  patents 
and  fixed  their  own  price,  but  at  the  Post  Office  they  did  not  negotiate 
on  that  basis.  Moreover,  the  Post  Office  wanted  the  benefit  of  the 
Marconi  Co.'s  experience,  and  detired  that  the  company  should  be 
responsible  for  the  stations.  He  did  not  agree  with  the  chairman 
of  the  company  when  he  stated  in  July  that  the  company  had 
acquired  so  many  patents  that  the  Post  OBioe  could  not  help  using 
some  of  them.  The  stipulation  in  the  agreement  that  any  Govern- 
ment department  not  a  party  to  the  agreement  should  not  receive 
any  information  as  to  the  working  of  the  system  was  inserted  in 
order  that  in  the  event  of  the  Indian  Government  or  Australian 
Government  not  desiring  to  be  parties  to  the  agreement,  no  secret 
information  connected  with  the  working  ot  the  Marconi  installa- 
tions should  be  communicated  to  them.  The  original  clause  stated 
that  information  should  not  be  imparted  to  other  departments,  and 
the  Admiralty  decided  that  they  could  [not  possibly  accept  the 
clause.  The  Treasury  regarded  the  tender  not  as  a  binding  con- 
tract, but  as  being  "conditional  on  satisfactory  arrangements  being 
made  subsequently."  The  Post  Office  undertook  ito  obtain  the 
advice  of  the  Marconi  Co.  before  using  any  new  invention,  but  was 
not  bound  to  follow  that  advice.  The  company  would  have  to 
refund  the  £40.000  paid  on  each  station  if  satisfactory  working 
was  not  accomplished  after  six  months'  working.  The  company 
sent  messages  3,000  miles  mainly  overland,  between  Italy  and  the 
East  Coast  of  Africa. 

On  Wednesday,  Mr.  Beech  Thompson,  President  of  the  Federal 
Wireless  Telegraph  Co.,  of  U.S.A.,  gave  evidence  to  the  effect  that 
his  company,  using  the  Poulsen  system,  had  transmitted  messages 
overland  a  distance  of  1.150  miles  in  the  daytime.  Between  San 
Francisco  and  Honolulu,  a  distance  of  2,400  miles  oversea,  they 
regularly  transmitted  about  3,000  words  a  day,  mainly  Press 
messages,  during  the  night.  They  had  sent  messages  after  10.30 
am.  (about  8  at  Honolulu).  They  had  occasionally  picked  up 
messages  from  greater  distances^one  from  a  ship  in  the  Atlantic, 
8,000  miles  away.  The  U.S.  Government  had  made  his  company 
offers  for  the  patents,  but  he  had  not  accepted  them.  He  could 
cover  a  distance  of  2.000  miles.  The  distance  between  Ireland  and 
Canada  was  only  about  1,700  miles. 


CONTRAOTS  OPESi  and  CLOSED. 


OPEN. 


Aberdeen.  —  November  25th.  Six  electrically- workeil 
luggage  lifts  for  the  Aberdeen  Joint  Station  Committee.  Engineer, 
Mr.  J.  A.  Parker,  80,  GuUd  Street,  Aberdeen. 

Anstralia,  —  South    Australia.  —  December   11th. 

Line  material  (Schedules  250-262),  and  submarine  telegraph  cable 
and  cable  tank,  for  the  P.M.G.'s  Department.  See  "  Official  Notices  " 
Novemtier  1st. 

December  18th.  —  Telegraph  and  telephone  material,  for  the 
P.M.G.'s  Department.     See  "Official  Notices"  November  8th. 

December  17tb.  —  Three  sections  of  common-battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See   '  Official  Notices  "  October  25th. 

■Vjctoui A. —December  Slst.  Thirty  detectors,  for  the  P.M.G.'s 
Department.     See  "  Official  Notices  "  to-day. 


New  South  Wales. — December  1 1th.  Telegraph  cable,  for  the 
P.M.G.'s  department.     See  •"Official  Notices"  November  1st. 

Austria. — Vienna. — December  9th.     Tenders  are  called 

for,  for  sundry  telegraph  '-materials,  milliampere-meters,  coloured 
crayons,  &c.  Particulars  and  samples  from  the  K.  k  Zentraltele- 
graphen  depot,  Erzherzig  K^rlstrasse  131,  Vienna  XXI. 

Pek.tamos,  TokontaIj. — Decembir  31st.  Tenders  are  required 
for  a  concession  to  establish  an  electric  light  service.  Particulars 
of  the  Vorstehung  der  Grossgemeinde  Perjamos. 

Birniinirham,  —  November  25th.  Electric  motors 
(various),  for  the  City  Electric  Supply  Department.  See  "Official 
Notices  "  November  8th. 

Dartford. — November  27th.  5(»0  yd.  of  concentric  lead- 
covered  and  armoured  cables  and  accessories,  and  renewal  of  lighting 
battery,  for  the  U.D.C.  Electricity  Department.  See  "Official 
Notices"  to-day. 

DO't'er. — November  18th.  Two  centrifugal  pumps,  with 
electric  motors,  for  the  Corporation  baths.  Mr.  W.  C.  Hawke, 
Borough  Engineer,  Maison  Dieu  House,  Biggin  Street. 

France. — Paeis. — The  State  Kail  way  Administration 
intends  to  acquire  a  quantity  of  high-pressure  three-phase  electric 
cable,  15,000  volts,  3  X  100  millimetres  section,  for  the  interiors  of 
traction  and  lighting  sub-stations.  Particulars  from  the  Bureaux 
des  Services  olectriques,  1"  division,  43  Rue  de  Rome,  Paris. 

Tenders  are  required  for  the  supply  ot  fittings  for  call  and  central 
telephone  offices  (call   plates,    bells  and  refseivers,  &o.),  in  12  lots. 
Particulars   from   the   Sous-Secretariat  d'Etat  des  Poates  et  Tele-  ^ 
graphes,  Paris. 

Greenock. — November  18th.  One  3,000^kw.  three- 
phase  turbo-alternator,  with  condensing  plant,  &c.,  for  the  Corpor- 
ation.    See  "Official  Notices"  November  Ist. 

Hull. — November  20th.  Electric  li.sjhting,  fittings  and 
bells,  for  the  Teachers'  Training  College,  Cottingham  Road,  for  the 
Education  Committee.  Particulars  (deposit  £1  Is.)  from  the  City 
Treasurer,  Guildhall,  Hull.  Drawings  to  be  seen  at  the  Education 
Offices,  Albion  Street. 

London. — November  19th.  Electric  lighting,  bells  and 
telephones,  at  the  "  Strand  "  School,  Brixton  Hill,  .S.W.,  and  electric 
lighting  at  the  Southern  Outfall  Works,  Crossness,  Abbey  Wood. 
See  "Official  Notices"  November  8th. 

Manchester, — November  19th.  The  Corporation  Tram- 
ways Committee  is  inviting  tenders  for  (a)  tramway  rail  bonds  ; 
(J)  block  tin  :  (c)  karri  or  jarrah  wood  paving  blocks.  Speci- 
fications, &c.,  J.  M.  McElroy,  General  Manager. 

November  19th. — One  650-800  KW.  rotary  converter  and  trans- 
former, for  the  City  Electricity  Committee.  See  "  Official  Notices  " 
November  8th. 

Blew  Zealand. — December  ICfch.  Two  150-b.h.p.  Diesel 
engines,  two  100-KW.  dynamos,  balancer,  motor-generator,  switch- 
board, crane  and  oil  tanks  for  Miramar  (Town  Clerk).  Deposit  ,€200. 
Board  of  Trade  Commercial  Intelligence  Department,  London,  E.C. 

December  30th — The  Napier  B.C.  is  inviting  tenders  for  two 
motor-driven  centrifugal  pumps,  of  British  manufacture  only. 
Commercial  Intelligence  Branch,  Board  of  Trade,  73,  Basinghall 
Street,  E.C. 

January  (jth,  1913. — Switchboards,  for  the  Auckland.  Harbour 
Beard.     See  "  Official  Notices  "  to-day, 

Ratliniines. — Noveml^er  25th.  Electric  wiring  of  the 
new  Carnegie  Library  and  Technical  Institute,  for  the  Rathmines 
and  Rathgar  U.D.C.  Specification  10s.  6d.,  can  be  seen  or  obtained 
at  the  Council's  electricity  works. 

Spain. — November  28th.  The  Spanish  Post  and  Tele- 
graph authorities  in  Madrid  are  inviting  tenders  for  the  concession 
for  the  establishment  of  a  telephone  exchange  in  the  town  of 
La  Carolina  (province  of  Jaen),  and  for  the  working  of  the  same 
during  a  period  of  15  years. 

November  2l8t. — The  municipal  authorities  of  Roquetas  (province 
of  Tarragona)  are  inviting  tenders  for  the  concession  for  the  elec- 
tric lighting  of  the  town  during  a  period  of  15  years.  Particulars 
may  be  obtained  from,  and  tenders  are  to  be  sent  to.  El  Secretario 
del  Ayuntamiento  de  Roquetas  (Tarragona). 

VicH. — The  T,C,  are  ready  to  receive  offers  for  a  concession  to 
light  the  town  by  electricity  for  a  period  of  10  years,  dating  from 
April  Ifith,  1913,  Deposit,  6,000  pesetas.  Particulars  from  the 
Municipio,  Vich. 

Jaen. — November  20th.  Offers  are  invited  for  a  concession  for 
15  years  to  establish  and  work  a  telephone  system.  Particulars  of 
the  Civil  Governor. 

York, — November  16th.  Construction  of  about  1^  miles 
of  light  railways,  for  the  T.C.  Mr,  H.  Craven,  Town  Clerk.  Re- 
turnable deposit  of  £5. 


CLOSED. 


Admiralty  and  Australia, — The  Walsall  Electrical  Co., 

Ltd.,  have  received  an  order  from  the  Admiralty  for  18  moving  coil 
meters,  switchboard  type,  and  one  from  the  Australian  Postmaster- 
General  for  two  moving  coil  switchboard  type  instruments,  and  11 
portable  instruments. 
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llriiSSiHs.' — The  city  aiitliorities  have  entrusted  to  the 
firm  of  ,1.  0.  lliroux  &  Co,,  of  BruRselfl,  reprepentinfr  ihf  Kahelwerk 
Unisliurc  (Germnnv),  the  rontraot  for  thii  siijiply  of  hinh-presBure 
anniiured  and  ruhber-insulated  cables  durinif  the  period  up  to 
December,  lid  I,  which  was  the  object  of  the  adjudication  held  on 
Antriist  '.Ith  last. 

F<*lix,stowp    and   Walton. — The  U.D.C.  has   accepted 

the  tender  of  the  DP,  Battery  Co,,  Ltd,  for  a  battery,  duplicate 
booster  ami  arrannements  for  balancing,  at  £1,117,  subject  to  tanc- 
tion  to  a  loan  beinj;  ob'ained. 

Fort  William. —  For  the  electric  h'ghtlng  plant,  electric 
belle  and  the  heatinjr  installation  in  connection  with  the  improve- 
ments and  additions  on  the  Estate  of  Dalness  for  Sir  Schomberg 
Macdonnell,  the  contract  has  been  placed  with  Messrs,  Mackenzie 
and  Moncur,  Ltd,,  of  Edinburg-h. 

Greenock. — Messrs.  Kennedy,  Stark  &  Co.,  Glasjtow, 
have  Hccurcd  the  contract  for  the  electric  lighting  of  a  new  echool 
at  Greenock. 

Keisllle.T. — The  T.C.  Tramways  Committee  has  recom- 
mended the  aorcp'nnce  of  the  tender  of  Trackless  Trolli-y,  Ltd.,  of 
London,  to  construct  the  nfcessary  overhead  etinipment  for  the 
proposed  trackli's,s  trolley  system  from  In(rr<'w  Hridjre  to  the 
junction  of  Hehrien  Rnad  and  Leeds  Road.  Flaworth,  a  di-tanoe 
of  1  mile  and  l,40(lyards,  for  £1,610,  subject  to  certain  conditions, 

London. — Messrs.  Siemens  Bros.  Dynamo  Works,  Ijtd., 
have  obtained  a  contract  to  supply  th<)  whole  of  the  metal-filament 
lamps  to  be  used  on  an  electric  railway  in  London  for  the  ensuinp 
12  months. 

L,C,C.— The  Ilifrhways  Committee  has  accepted  the  tender  of 
Messrs.  Rowneon,  Drew  &  Clydesdale,  Ltd,,  at  ,£77,  for  12  hand 
scrapers  and  spare  parts  required  for  cleaning  tramway  conduits. 
The  tender  of  Alldays  , v.  Onions  Pneumatic  Kneineerinfr  Co.,  Ltd,, 
at  £l:V">,  for  a  pneumatic  power  hammer  for  Poplar  permanent  way 
depot,  has  also  been  accepted.  Messrs.  B,  and  S.  Massey  quoted 
£  I  .').'■,. 

Mansfield. — The  Guardians'  Buildir^  Committee  received 
the  foUowinpr  tenders  for  the  electric  lifrhtinp  installation  of  the 

institution  :  — 

J.  Woclley , ,  iflilS 

B,  MPBcitt ,980 

Mansfield  EngineerinR  Co.  , ,    9B6 

Furse  A  Co . ,     .SS8 

Hiick  (MRll.-hPSler)  8 '4 

FnrriNotiingham)        (recommendcil)    79.5 

Tram  Kail  Contract  at   .\ewcastle-on-Tynp. — At  a 

meetinsr  of  theCity  Council  on  the  iHh  inst,,  Mr.  Rcdgers.  chairman 
of  the  Tramways  Committee,  moved  that  a  contract  with  Messrs. 
Dick,  Kerr  i:  Co  ,  for  tram  rails  be  sealed.  He  said  that  the  matter 
was  not  on  the  ag'anda,  but  it  was  important  that  the  contract 
should  go  through.  Mr.  Stephenson  objected,  whereupon  Mr. 
Rodgers  said  if  Mr.  Stephenson  blocked  the  way  he  must  take  the 
responsibility  of  the  prii-e  eoing  up.  They  wanted  .">()0  tons  of 
rails  to  complete  the  work  they  had  to  do.  The  tender  of  Dick, 
Kerr  &  Co,  was  £3,362  for  a  kind  of  rails  <Hed  by  several  larsre 
municipalities  and  found  satisfactory — Bradford,  Leeds,  Sheffield, 
Manchester,  Hull,  Bristol,  kc  It  was  the  lowest  tender.  The 
motion  having:  been  duly  seconded,  Mr,  Stephenson  moved  as  an 
amendment  that  the  Council  accept  the  tender  of  a  local  firm, 
Messrs,  Walter  Scott  A:  t~;o.  The  firm,  he  said,  from  whom  the 
Tramways  Committee  proposed  to  accept  the  rails,  got  them  from 
Germany.  The  difference  between  their  price  and  the  local  firm 
was  only  £462,  or  10  per  cent.  He  believed  iu  the  matter  of  tr.aui- 
way  rails  they  could  get  better  workmanship  and  better  materials 
at  home  than  if  they  went  abroad,  Mr,  Woolf  seconded  and 
pointed  out  that  English  workmen  were  paid  on  a  better  scale  than 
foreign  workmen.  Mr.  Mayne  called  attention  to  the  fact  that 
Sandberg  rails  were  agreed  by  experts — such  as  the  city  engin-er 
and  the  city  tramways  manager — to  be  better  than  English 
standard.  The  amendment  was  negatived,  and  the  motion  for 
sealing  agreed  to. 

Paisley. — The  T.C.  Advisory  Committee  has  had  under 
consideration  offers  received  from  the  British  Electric  Transformer 
Co.,  Ferranti,  Lid,,  and  Messrs  Siemens  Bros,,  Ltd,,  for  the  supply 
of  transformers.  After  consideration  had  been  given  to  the 
engineer's  report  upon  the  offers,  it  was  agreed  to  recommend  that 
of  the  first-named  firm  for  acceptance,  provided  the  temperature 
rise  of  their  transformer  could  be  brought  down  to  S0°. 

Stockport. — The  Stores  Committee  of  the  Guardians  has 
accepted  the  tender  of  the  Co-operative  Wholesale  Society,  Man- 
chester, for  the  supply  of  1,000  "  Osram  "  metallic-filament  lamps 
for  burning  on  240  volts,  at  the  Stepping  Hill  Hospital. 

Sunderland. — The  following  installation  contracts  have 

been  secured  by  Messrs,  F,  Keid,  Ferens  &  Co.  : — Sunderland  Picture 
Empire,  also  West-End,  Murton,  Haswell  and  Southwick  Picture 
Empires  ;  Queen's  Hotel  and  Arcade,  and  Easington  Private 
Consumers'  Line. 

Watford. — The  tender  of  the  British  Westinghouse  Co., 
Ltd.,  has  been  accepted,  at  £3,004,  by  the  U.D.C,  for  a  steam 
alternator  and  regulator  ;  as  has  also  that  of  the  Electrical  Con- 
struction Co,,  at  £  103,  for  a  switch  panel. 

W'est  Hartlepool. — Messrs.  Venner  &  Co.  have  received 
an  order  for  equipping  the  West  Hartlepool  Tramways  with 
Chamberlain: feiHookham  oar  meters. 


FORTHCOMING    EVENTS. 


Association  of  .Mining  Electrical  Engineers  (West  of  Scotland  Branch).— 

SutMr>l»v,  NAv  iiilitr  lOili,    Ai  i,t<Up,in.    Meetiug  at  tho  Koyal  Technical 

CoHcr.-.  OU.K..K, 
Association  of  Englneers-ln-ChariJe.— S"inr<lay,  November  Kth.    At  8  p.m. 
Visit  to  'ho  K«'  i-rH(ing  s  u'iori  of  tbe  CharinR  <  ret-s.  WcBt-End  and  City 
Electriciv  -uprlv  C-  ,  Ma  tligate  t.anc,  -tiratford,  E. 

Hi  iirilav,  Novemh  rSiTiL-At  7.30  p,m.  At  'he  St,  Hride's  InBtitiite. 
E  C,  Di«ruBsinn8  on  "  Electrical  WiricK, "  and  "  Electrical  Faults  and  How 
to  Find  Tliem. " 


Institution  of  Electrical  Eniilncors  (Western  Sectlon'.-Monday.  >fovember 

l>-iii.    At  til''  South  WiiliM  iiiMitiite  of  Kngineers,  Cardiir.    Address  by  the 

clmirmiin,  llr.  W.  A,  ChnnKii, 
Institution   of   Electrical    Engineers    (Manchester   Section).  —  Tuesday, 

Novemhfc  19th.    Al  7  HO  p.m.    At  the  UnivetBity,  Manchester.    Paper  on 

"Earthed  f.  Unearthed  Neutrals  on  Three-phase  x.c.  Systems,"  by  Mr. 

J,  8.  Peek. 
Illuminating  Engineering  Soclety.-Tuesday,  November  IHth.    At  8  p.m.    At 

the  Hoynl  Soeiptv  of  Arts.    Keport  by  the  Hon.  S  c  on  p'ouress  during  the 

vaenlion,     Hnpers  "n  "A   New   Illutnin.ti-n   Phommc  er."  by  Mr.  H,  T. 

HariRon;  "Ph  t' crnjjhv  in  llnminaiing  Ergineiring,  "by  Messis.  J.8.  Don 

and  V   H,  Macktnney  ;  and  "  Miners' Lam^s," 

Institution   of   Electrical    Engineers  (Students'   Sectloni.  —  Wednesday, 

Novtiubfr  a'lh      At  7,15  pin     At  ihc  iLsiiiutiou,  li-mbankment,  W.C. 
Op  nitig  address  by  Dr.  A.  Russell. 
Royal  Society   of   Arts.-Wedne-dav.  November   20th,     At  8  p.m.     First 
inei-tini;  ot  the  Hession.    Openii  g  addiets  bv  Lord  Sanders  n,  cbairman. 

North-East  Coast  Institution  of  Engineers  and   Shipbuilders.— Friday 

November  J2nd.    At  NcyicaEtle.    Conversazione, 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIYISION). 


Commanding  OfBocr— LiEt;T.-CoL.  H.  M,  Lxir. 
The  following  orders  have  been  issued  for  the  current  week  : — 
Monday,  November  16tb.— "  A  "  Company.     Company  training,  7  to  10  p m , 
Tuesday,  Nov<  mber  19th.—"  B  "  Company.  Recruits'  instruction,  7  to  10  p.m. ; 

eompanv  training,  7  to  10  p.m. 
Thursday,  November  2Ut.—"C "Company.    Ccmpany  training,  7  to  10  p.m. 
Friday,  November  2?nd  — "  D  "  Company.    Recruits'  instruction,  7  to  10p.m. ; 

company  training,  7  to  10  p.m. 
Saturday,  Novembi  r  S3rd.— A  weekend  run  will  take  place  (or  "  D  ' 
Company  at  h'ort  Ccalhoute.  East  Tilbury.  Dres" :  Service  dress, 
putties,  waislbells,  and  greatcoats  will  t  e  worn.  Parade  at  Fenchurch 
Strict  fetation  at  a  p  m.,  the  train  (eaves  for  Low  S  ,i  eet  al  d.',J&  p.m. ; 
railway  tickets  will  be  issued  by  the  senior  N.C.O,  at  3  p.m. 
(Signed)        P.  H.  Ci.jirsELL,  Capt.  R,E,,  and  Adjt., 

For  Officer  commanding  Ii.E.E. 


NOTES. 
E.\plosioii  at  an  Electricity  Works.— It  is  reported 

that  on  Xiivember  4th  an  explosion  occurred  at  the  Guernsey  Elec- 
tric Light  and  Power  Co.'s  works,  situated  at  the  North  Side,  St. 
Sampson's.  Several  ev.ploj^s  were  near  a  250-H  P.  Diesel  oil  engine, 
when  suddenly  there  was  a  loud  explosion,  and  the  cylinder  cover 
flew  upwards.  Holes  were  torn  in  the  roof  by  the  flying  masses  of 
metal,  which  were  later  found  in  fragments  in  the  vicinity, 
parts  of  the  valve  gear  being  20  yards  from  the  building.  The  canse 
of  the  accident  is  unknown.  The  engine  was  driven  by  crude  oil. 
It  had  been  installed  within  the  la.st  18  months. 

A  Hove  Report. — A  lenjjthy  report  on  the  Hove  Electric 

Light  Co.'s  undertaking,  by  Messrs.  Handcck  i:  Dykes,  has  been 
received  by  the  General  Purposes  Committee  of  the  T.C.  This 
details  the  present  position  of  the  underiaking,  and  suggests,  in  the 
event  of  the  Corporation  deciding  to  purchase  it,  that.  Diesel  eneine 
sets  of  about  600-KW.  capacity  should  be  installed  to  take  the  long- 
hour  load,  leaving  the  present  condensing  engine  plant  for  the  peak 
load.  The  cost  of  the  alterations  and  exrensions  would  amount  to 
about  £  20.000,  The  report  also  refers  to  the  pos.sible  expansion  of  the 
undertaking  through  the  acquisition  of  street  lighting  and  traction 
supplies. 

The  Ferrantians'  Dinner.— Mr.   A.   Bruce   Anderson 

presided  over  a  representative  gathering  of  Ferrantians,  past  and 
present,  at  a  dinner  at  the  Waldorf  Hotel  on  Wednesday  last.  Mr, 
S.  Z,  de  Ferranti  was  the  guest  of  the  evening,  and  in  response  to 
the  toast  of  his  health,  he  recalled  many  of  the  trials  and  troubles 
of  the  pioneer  days  of  electricity  generation  and  supply.  Among 
other  things,  Mr.  Ferranti  remarked  that  the  hot  bearings  which 
made  electrical  work  a  nightmare  in  the  early  eighties,  were 
accepted  practice  in  modern  turbo-electric  plants,  the  difference 
being  one  of  forced  lubrication.  Speaking  of  electrical  marine 
work,  he  thought  that  there  migrht  in  time  be  a  return 
to  A.c.  supply  on  shipboard.  All  the  early  shiplighters  were 
A.O.  machines,  Mr.  H,  W.  Kolle  proposed  "  The  Ferrantians  over 
Seas,"  and  referred  to  the  good  work  they  were  doing  in  many 
countries  abroad.  Mr,  E.  W,  Martin,  who  is  in  this  country  from 
Valparaiso  on  a  short  busine^'s  trip,  replied,  and  hoped  that  his 
next  visit  to  the  mother  country  would  fit  in  with  a  meeting  of 
Ferrantians.  Electrical  engineers  abroad  had  few  opportunities  to 
foregather.  Mr.  Morton  Beales  proposed  "  The  Chairman  "  in  a 
humorous  speech,  and  Mr.  Anderson  modestly  replied. 
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China  and  Brifi«h  Enffineerinff.— With  refprence  to 

the  article  bv  Mr.  E.  T.  Williams,  of  Hone  Kong-,  appearing  in  our 
last  ii8ue,  the  author  now  senils  us  the  fllowing:  px'racts  from  a 
leadiner  article  which  appeared  in  the  tTiwif  Koni/  P'nhj  Press  last 
month  :  "  For  a  country  of  China's  size  a  total  foreign  trade  of 
849.000,000  taels.  or  roughly  £113,000  000  sterling,  is  absurdly 
small.  It  is  but  slightly  more  than  the  trad'f  of  Switzerland. 
Therefore,  it  la  no  exagereration  to  say  that  the  possibilities  of 
foreig-n  trade  with  China  are  stupenihms.  and  we  may  anticipate 
from  the  pnlicies  enunciated  by  the  leaders  of  public  opinion  that 
this  trade  will  develop  by  leaps  and  bounds,  though  not  we  should 
ad',  until  China  is  able  to  borrow  the  necessary  foreign  capital  to 
put  her  house  in  order  and  lay  the  foundations  of  solid  economic 
development.  During-  the  last  decade  China's  foreign  trade  has 
doubled.  Mr.  Dingle,  the  author  of  '  China's  Revolution,'  predicts 
that  in  the  next  decade,  if  peace  prevails,  'it  must  be  trebled.' 
This  is  considered  a  cautious  and  conservative  estimate.  Mr.  Dingle 
also  says,  'No  right  thinking  Englishman,  no  matter  how  opti- 
mistically he  may  view  the  general  situation  of  Great  Britain's 
trade  in  the  Chinese  Empire,  can  deny  that  British  trade  d'es  not 
expand  propirtiouately  with  what  is  to  be  done  and  with  what 
others  are  doing." 

In  <lie  Canadian  I-Hmber  Camjis. — In  many  parts  of 

the  Colonies  and  foreign  '■onntries  electrical  engineers  are  naturally 
faced  with  all  sorts  of  difficulties  in  carrying  out  installation  work. 
All  sorts  of  unusual  situations  have  to  be  met,  which  demand 
all  the  resources  and  ingenuity  of  the  engineering  mind  in  securing 
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the  desired  result  with  unaccustomed  materials.  In  this  connection 
we  have  been  favoured  by  a  correspondent  with  a  photograph  illus- 
trating a  standard  high-tension  sub-station  switchboard  (2,000 
volts),  as  used  in  Canada.  We  are  assured  that  this  type  of  board 
is  very  often  met  with  in  the  Lumber  Camps  there.  Perhaps 
some  of  our  readers  in  the  distant  parts  of  the  earth  may  be  able  to 
furnish  other  and  equally  interesting  photographs  of  this  kind  of 
thing  ? 

The  Bradford  Strike. — At  a  concert  held  last  Friday, 

under  the  auspices  of  the  Bradf  rd  Branch  of  the  Electrical  Trades 
Union,  Mr.  Kinniburgh,  the  organiser  of  the  Union,  in  referring  to 
the  strike  of  Bradford  electricians,  stated  that  the  men  had  com- 
menced electrical  contrscting  on  their  own  account,  and  were  pre- 
pared to  accept  work  frr  electric  installations.  He  urged  other 
trade  unions  to  give  their  electrical  work  to  the  men  on  strike  and 
also  to  support  them  morally.  He  announced  that  no  definite  settle- 
ment had  been  arrived  af,  and  although  one  master  had  granted 
the  advance  asked  for,  the  Electrical  Contractors'  Association  bad 
forced  him  to  withdraw  his  offer. 

Miners'  Safety  lamps. — In  a  notice  dated  October  24tb, 

the  Home  Secretary  hasauthoris-ed  the  use  underground  of  apparatus 
for  the  relighting  electrically  of  safety  lamps,  provided  that  the 
apparatus  complies  in  all  respects  with,  and  is  used  in  accordance 
wi'h,  the  regu)ation8  in  force  with  respect  to  the  use  of  electricity 
underground,  that  the  station  where  the  apparatus  is  used  is  not 
within  a  distance  of  200  yd.  of  any  part  of  the  working  face,  and 
that  when  not  in  use  the  apparatus  shall  be  kept  securely  lockf  d, 
and  no  person  shall  have  any  kt-y  or  contrivance  for  unlocking  the 
apparatus,  other  than  a  person  appointed  in  pursuance  of  the  Coal 
Mines  Act.  The  chief  provisions  at  present  in  force  are  as  follows  : 
— A  safety  lamp  must  not  be  relighted  except  at  an  appointed 
station,-'  whi.-h  must  not  be  in  a  return  airway  ;  by  a  competent 
person  appointed  in  writing  by  the  ihanager  for  the  purpose  ;  and 
after  examination  by  the  person  appointed.  The  lamp  must  also 
be  examintd  by  the  appointed  person  after  being  relighted,  and 
before  being  issued.  The  apparatus  must  not  be  used  in  any  part 
of  a  mine  where  inflammable  gas,  although  not  normally  present, 
is  likfly  to  occur  in  quantity  sufficient  to  he  indicative  of  darger. 
The  apparatus  mus-t  be  so  cinstructed,  installed,  protected,  worked 
and  maintained  as  to  prevent  danger  so  far  as  is  reasonably  prac- 
ticable, and  in  particular  must  be  so  constructed  as  to  preclude  the 
accumulation  of  explosive  gas  within  it. 


Smoke  Xnisanee. — Scarborongh  Electric  Supply  Co.,  Ltd., 

were  summoned  before  the  local  justices  the  other  day  for  causing 
a  chimney  at  their  premises  to  send  forth  black  smoke  in  such 
quantities  as  to  be  a  nuisance.  The  Bench  intimated  that  they 
were  satisfied  the  smoke  was  black  smoke  within  the  meaning  of 
the  Act,  but  they  thought  that,  in  view  of  the  uncontradicted 
evidence  of  the  defendants,  the  company  were  entitled  to  the 
second  exception  of  Sec.  91  of  the  Act,  and  they  were  compelled 
to  dismiss  the  comp'a'nt. 

Later  on  in  the  sitting  a  curious  situation  arose.  The  Clerk  said 
the  Bench  would  reconsiler  their  decision,  it  having  transpired 
that  a  legal  difficulty  had  arisen  on  a  technicality,  and  that  the 
exception  stated  did  not  apply.  The  solicitor  who  had  acted  for 
the  company  said  he  had  no  further  instructions,  and  added  that 
the  company  were  now  entirely  unrepresented,  also  remarking  that 
it  was  the  first  time  he  had  known  a  defendant  dismissed,  then 
brought  up  again  and  convicted.  Ultimately  the  case  was  ad- 
journed until  to-day  (Friday). 

Oban  Corjjoration  Appeal  Dismissed. — According  to 

the  Oban  Tinif.i,  Sheriff -Principal  M'Clure  has  issued  his  decision 
in  an  appeal  by  the  defenders  against  a  decision  of  Sheriff  Wallace 
in  an  action  brought  by  John  Campbell,  gasfitter  and  electrician, 
Stafford  Street,  Oban,  against  the  Provost,  Magistrates  and  Council 
of  the  Burgh  of  Oban.  It  will  be  remembered  that  the  pursuer 
souf  ht  to  interdict  the  defenders  from  selling  or  supplying  electric 
light  lamps,  shades  and  wire,  which  the  pursuer  alleged  the 
defenders  had  done  without  having  any  Parliamentary  powers  for 
so  doing,  and  thereby  trading  to  the  prejudice,  and  against  the 
interests,  of  the  pursuer's  business. 

In  granting  interim  interdict  against  the  Town  Council,  SheriflE 
Wallace  stat>  d  in  his  note  that  the  question  of  controversy  was 
one  solely  of  law  and  of  the  defenders'  powers  under  the  Acts  and 
their  Order  to  engage  in  the  supply  of  electric  fittings,  to  the  detri- 
ment of  pursuer's  business  and  to  his  patrimonial  loss.  No  doubt 
defenders  denied  that  they  were  engaged  in  the  business  or  trade 
of  selling  or  supplying  electric  fittings.  But  they  admitted  that 
they  had  been  in  the  habit  of  supplying,  and  no  doubt  intended  to 
continue  supplying,  their  customers  or  persons  who  took  their 
supply  of  electric  energy  from  them  with  the  fittings  and  adjuncts 
incidental  to  the  use  of  that  supply,  and  that,  it  appeared  to  him, 
was  sufficient  evidence  on  their  part  to  enable  him  ti  decide  the 
real  question  in  controver.sy  between  the  parties  without  further 
delay  and  expense.  He  thought,  therefore,  no  good  could  be  served 
by  allowing  a  proof. 

Against  this  decision  the  defenders  appealed,  and  the  vSheriff- 
Principal  heard  the  parties'  agents  debate  before  him.  His  Lord- 
ship has  now  dismissed  the  appeal,  adhered  to  the  interlocutor  of 
the  Sheriff- Substitute,  remitted  the  cause  for  further  procedure, 
and  found  the  appellants  liable  to  the  respondent  in  the  expenses 
of  the  ajipeal. 

Canada. —  II.M.  Trade  Commissioner  for  Canada  reports 
that  a  firm  at  Montreal  desires  to  get  into  communication  with 
British  manufacturers  of  electric  and  hydraulic  elevators,  with  a 
view  to  securing  their  representation  in  Canada.  The  name  and 
address  of  the  firm  may  be  obtained  by  British  makers  on  applica- 
tion to  the  Commercial  Intelligence  Branch  of  the  Board  of  Trade, 
7.S,  Basirghall  Street,  Loudon,  E  C.  Any  further  communications 
regarding  the  inquiry  should  be  addressed  to  H.M.  Trade  Com- 
missioner. 120,  Board  of  Trade  Building,  Montreal. — Board  of  Tradu 
Journal. 

Institution    and    Lecture    Notes. — Institution    of 

Electrical  Engineers  (Students'  Sections). — The  ninth  annual 
dinner  of  the  London  Students'  Section  will  take  place  at  the 
Trocadero  Restaurant  on  Saturday.  December  14th,  at  7.30  p.m. 
The  President,  Mr.  W.  Duddell,  F.R  S ,  will  be  present.  The 
secretary  of  the  Institution  (Mr.P.  F.  Rowell)has  issued  particulars 
of  the  arrangrments  made  for  the  different  sections  for  the  coming 
session.  Mr.  J.  C.  Rennie  is  chairman  of  the  London  Section, 
and  the  papers  that  are  coming  forward  for  attention  are  as 
follows  : — 

November  20th,  opening  address  by  Dr.  A.  Russell ;  and  at  later 
meetings  the  papers  will  be  as  under  : — Discussion  on  "  Passenger 
Transpirt  in  London";  Mr.  J.  C.  Eennie,  on  "Sterilisation  by 
Electric  L'ght  "  ;  Mr.  E.  T.  Driver,  "  The  Conditions  Influencing 
the  Design  and  Minimam  Manufacturinff  Cost  of  Induction 
Motors";  Mr.  C.  H.  Goulden,  on  "Low  and  Mixed-Pressure 
Turbine  Plant  "  ;  Mr.  G.  W.  P.  Page,  on  "Some  Problems  of  Elec- 
tricity Supply  ''  ;  Mr.  S.  W.  Mills,  on  "  Electrical  Heating  and 
Cooking  Apparatus''  ;  Mr.  T.  J.  Hornblower,  on  "Alternating- 
Current  Railway  Signa'ling." 

The  Manchester  Students'  Section,  which  had  its  opening  address 
on  Tuesday  last,  has  as  its  chairman  the  chairman  of  the  Local 
Section.  Tiie  arrangements  for  the  coming  monthsareasfollows: — 
Mr.  S.  N.  C.  K.  Whitehead,  on  "  Individual  Electric  Driving  in  a 
Modern  Wiaving  Shed"  :  Mr  S.  Burns,  on  "Electric  Thtatre  In- 
stallations" ;  Mr.  A.  N.  Ha  worth,  on  "Automatic  Circuit- 
Breakers  "  ;  Mr.  S.  B.  W.  Taylor,  on  "  Street  Photometry  "  ;  Mr. 
A.  T.  Robertson,  on  "Winding  of  Electrical  Machinery";  Mr. 
H.  R.  Constantino,  on  "Time  Limits  '  ;  Mr.  W.  Parry,  on  "  Practical 
Testing  of  Transformers." 

The  Glasgow  Students'  Section  held  its  opening  on  November  5th 
with  a  paper  on  ''  The  Corporation  of  Glasgow  Electricity  Works  " 
by  its  chairman,  Mr.  W.  W.  Lackie.  The  papers  for  remaining 
nights  are; — Mr.  A.  C.  Howard,  on  "Ampere-hour  Meters  for 
Direct  Current";  a  debate;  Mr.  N.  C.  Woorfin,  on  'Electrical 
Estimates  ard  Opportunities"  ;  Mr.  N.  McCaskill  on  "'Illumination.'' 

The  Newcastle  Students' Section,  of  which  Mr.  T.  C.  Christiansen 
is  the  chairman,  met  on  October  2Sth,  for  a  paper  by  that  gentle 
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man  on  "  Rotary  Converters."  Other  arranfremoiits  for  thm  SooHon 
are  as  below  : — Mr.  P.  Orice  on  "Heatintr  an(i  Conlinsrof  Eleiitrical 
Machinery  "  ;  Mr.  H.  D.  Phelpa  on  "  Notes  on  De^iffn  and  the 
Running  of  D.O.  Substations";  Mr.  J.  C.  Hackinir  on  "  Phasinpr 
Out  of  A.(;.  Apparatus";  Mr.  J.  S.  Ellis  on  "Application  of 
Electricity  to  the  Lijrhtincr  of  Residences,  Business  Premises,  and 
Factories"  ;  Mr.  V.  0.  Haddock  on  "Notes  on  a  Sinple-phaso 
Traction  System";  Mr.  E.  Wyatt  on  "  Rosulation  of  Pressure 
anil  Continuity  of  Supply  of  Electricity  under  Various  Aspects"  ; 
Mr.  R.  C.  Philipp  on  "Notes  on  the  Operation  o' Three-phase 
Transformers"  ;  Mr.  FI.  V   Henniker  on  "  Cascade  Connections." 

ROVAL  SociKTY  01'  Abts. — The  new  Session  of  this  Society  will 
be  opened  on  Wednesdiy  eveuin?  next,  November  20th,  by  Ijord 
Sanderson,  G.C  B.,  K.C.M.G.,  chairman  of  the  Council,  who  will 
deliver  an  address  and  distribute  the  medals  awarded  last  session. 
Dr.  F.  Mollwo  Perkin  will  read  a  paper  on  "  Synthetic  Rubber  '  on 
December  1 1th.  A  course  of  Cantor  Lectures  will  also  be  delivered 
by  Mr.  C.  R.  Darlincr  on  "Methods  of  Economising  Heat"  on 
Mondays,  December  2nd,  'Jth,  and  (lith. 

Rkli'Ast  A.ssociATlON  OF  Enginf.kr.s.— On  November  Ist  a 
paper  was  read  on  "  Long-distance  Transmission  of  Power  "  by 
Prof.  Stanley. 

Ilolbnrn  Street  Liithtinir. — The  accompanyinfj  illus- 
tration shows  the  distribution  of  the  litrht  given  by  one  of  the  larger 
type  of  tungsten  lamps  used  for  lighting  the  main  stroots  of  llolborn, 
in  conjunction  with  the  refl-^tor  and  lantern  designed  by  Mr. 
J.  S.  Ilighfield  (see  El.F.o  Rkv.,  page  (iU").  It  will  be  noticed 
that  the  maximum  intensity  of  illumination  is  produced  at  a  small 
angle  with  the  horizontal,  in  accordance  with  the  requirements  for 
uniform  illumination,  the  candle-power  at  22°  below  the  horizontal 
being  2,875,   while  at   i;.'>°    it   is    l,3.i0.     The  tungsten  lamp  has  a 
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marked  advantage  in  this  respect,  as  its  maximum  candle-power  is 
delivered  in  a  horizontal  pline,  and  with  the  aid  of  a  suitable 
reflector,  the  part  of  the  space  midway  between  two  lamps  can  be 
adequately  lighted.  Further  curves,  showing  the  intensity  of  illu- 
mination at  intervals  between  the  lamps,  will,  no  doubt,  become 
available  shortly,  and  will  be  awaited  with  interest. 

Fatalities. — Dingwall. — The  recent  accident  near  Ding- 
wall, which  resulted  in  the  death  of  two  persons  had  a  sequel  in  three 
actions  raised  in  the  Court  of  Passage  at  Edinburgh,  against  the 
Strathpeffer  and  Dingwall  Electric  Co.,  Ltd  ,  but  on  Tuesday  Lord 
Dewar  was  informed  that  the  cases  had  been  settled.  The  plaintiffs 
were  Donald  Ross,  foreman  ploughman,  Fodderty  Farm,  netr  Ding- 
wall, who  sued  for  £500  in  respect  of  the  death  of  his  10-year  old 
daughter;  Mrs.  Ross,  his  wife,  who  claimed  £1,000  for  personal 
injuries ;  James  Mackenzie  Grant,  ploughman,  Humbuston,  near 
Dingwall,  and  the  other  children  of  Mrs.  Jrssie  Grant,  widow,  who 
sued  for  £750,  in  respect  of  the  death  of  their  mother.  Mr.  Ross 
accepted  £100  and  costs;  Mrs.  Ross,  £200  and  costs;  and  the 
Grants,  £125  and  costs. 

Manchestee — An  inquest  has  been  held  into  the  cause  of  death 
of  Wm.  Henry  Pickwell  (24),  electrical  engineer,  who  died  after 
receiving  an  electric  shock  at  the  Stuai-t  Street  Station  of  the 
Manchester  Corporation  on  Nov.  (ith.  According  to  the  Manchexter 
JSri'nini)  jVrwx,  it  was  stated  in  the  course  of  the  evidence  that 
Pickwell,  who  recently  passed  the  iinal  examination  for  B.Sc,  was 
engaged  in  working  a  switchboard  when  the  accident  occurred. 
He  had  been  instructed  to  go  behind  the  board  to  see  whether  a 
connection  was  properly  established  between  some  wires.  Three  of 
these  wires  were  "  live,"  and  witness  said  it  was  impossible  to  make 
them  dead.  Pickwell  was  warned  about  the  wires.  He  was  seen 
to  fall  after  a  flash,  and  a  fellow-workman  thought  the  metal- 
covered  electric  lamp  which  he  carried  had  come  into  contact  with 
one  of   the  wires.     He  had   thus   received  a  shock  at  3,000  volts. 


which  would  kill  him  instantly.  The  Coroner  said  that  it  was 
rather  a  foolhardy  thing  ti  go  into  a  pi  loe  of  danger  without  the 
rubber  gloves  provided  for  the  purpose  of  in<ulaHon.  The  witness, 
Thomas  VViiUaoe,  also  an  elo.;trical  engino»r,  said  no  more  than  a 
casual  glance  behind  the  switchbiard  was  necessary  for  the  work 
in  hand.  Ho.  had  no  need  to  touch  the  wires,  and  the  accident 
seemed  to  have  been  duo  to  over-zealousness  There  was  a  reg.ula- 
tion  that  panels  of  the  switchboard  must  bo  made  "  dead  "  when 
certain  work  was  going  on,  but  he  did  nut  think  it  applied  to  what 
they  were  doing  at  the  time.  Mr.  Arthur  Elwia  M'Kenzic, 
chief  assistant  engineer  to  the  departmt-nt,  said  it  wai  quite 
p^ssible  that  Pickwell  overbalanced  in  leaning  over  to  look  at  the 
wires.  He  appeared  to  have  grasped  a  wire  to  save  himself.  A 
verdict  of  "  Accidental  death  "  was  returned. 

DiMU.lN.  -Last  Friday  an  inquest  was  held  into  the  death  of 
Robert  Shannon,  2i,  an  electrician,  who  received  an  electric  shock 
while  at  work  at  the  Irish  Picture  Palace  Theatre  that  was  in 
course  of  erection  at  Ellis's  Quay.  Deceased's  brother,  who  gave 
evidence,  said  that  he  and  deceased  were  engaged  by  Messrs.  Curran 
Bros.,  of  Belfast,  in  putting  electric  light  into  the  theatre.  Deceased 
had  been  only  six  months  at  the  business.  He  could  not  give  any 
explanation  of  the  occurrence.  J.  Cheevors,  who  was  working  on 
the  same  landing  as  Shannon  .at  the  time,  said  that  the  electric 
light  went  out  and  deceased  "  went  to  fix  it."  He  heard  him  call 
out  and  moan  and  he  then  fell  ba'k.  He  got  up  again,  and  witness 
asked  him  what  was  the  matter,  but  he  made  uo  reply.  The 
hospital  surgeon  said  that  Shannon  was  dead  on  arrival  at  the 
hospital.  All  the  organs  were  healthy,  but  there  was  a  slight 
abrasion,  which  he  considered  a  bum,  between  the  shoulders.  Death 
was  due  to  a  very  strong  shock.  Mr.  II.  Alward,  inspector  of  instal- 
lations, said  that  the  pressure  in  the  building  was  20O  volts.  He 
had  had  25  years'  experi-nce.  and  he  is  reported  to  have  said  that 
"he  never  heard  of  anyone  being  killed  by  a  200- volt  current." 
and  that  he  had  received  200-volt  shocks  himself  without  injurious 
effects.  "So  far  as  I  could  see,  it  would  be  an  impossibility  for 
him  to  get  killed  by  the  current  which  was  on.  The  majority  of 
people  might  take  a  live  wire  in  their  hands  in  Dublin  without  any 
injurious  effect.  I  would  not  hesitate  to  do  so  myself."  He  found 
that  there  was  no  leakage,  and  could  not  find  anything  wrong.  The 
jury  found  a  verdi^d  in  accordance  wiih  the  doctor's  evidence. 

LoNOo.N.— On  Thursday  last  week  the  imiuest  was  held  on  Mr. 
J.  C.  M  reton  Thompson,  aged  52,  a  solicitor,  who  died  in  an  elec- 
tric bath.  A  JIarylebone  jury  found  a  verdict  of  "  Death  by  mis- 
adventure," and  added  a  rider  that  electric  baths  should  be  period- 
ically inspected.  According  to  tbe  report  in  the  Slinidurd,  the 
widow  said  that  an  Sunday  her  husband  was  in  perfect  health. 
He  had  taken  electric  baths  at  the  same  place  for  some  time,  and 
had  never  complained  of  ill-effocts. 

Mr.  M.  D.  Dudman,  of  S,  Cavend>'sh  Place,  mas=eur  and  medical 
electrician,  said  that  he  had  no  medical  degree.  He  had  practised 
at  Cavendish  Place  for  four  months.  He  only  treated  patients 
after  medical  recommendation.  He  first  met  the  deceased  at 
Harrogate  ;  afterwards  Mr.  Thompson  came  to  him  in  London 
and  said  that  he  would  like  to  take  the  same  treatment  as  he  had 
had  at  Harrogate,  which  consisted  of  electric  baths,  massage  and 
vibration.  He  had  had  nine  treatments  in  London,  and  an  electric 
bath  in  every  ca.se  except  one.  All  patients  were  treated  according 
to  medical  instructions.  Quite  recently  Mr.  Thompson  said  he  felt 
better  than  he  ever  had  done.  He  put  tbe  deceased  in  a  light  bath 
and  worked  him  up  to  120°.  Mr.  Thompson  was  only  10  minutes  in 
that,  and  then  the  witness  put  him  in  a  water  bath  for  cooling. 
Through  the  water  he  administered  an  electric  current  of  4oO 
milliwatts,  which  was  equal  to  10  volts,  but  only  about  two  volts 
would  go  through  the  body.  The  deceased  had  only  been  in  the 
•bath  six  minutes  when  the  telephone-bell  rang,  and  the  witness 
went  across  the  room  to  answer  it.  Before  he  could  do  so  the 
deceased  gave  a  great  shout,  and  the  witness,  running  back,  found 
him  in  a  sitting  position  and  vomiting.  The  witness  at  once  tried 
artificial  respiration  and  sent  for  a  doctor.  The  water  bath  was  of 
porcelain,  with  a  teak  tup.  All  the  electric  wires  were  insulated. 
There  were  seven  conductors  at  the  side  of  the  bath  properly 
insulated.  The  deceased  could  have  got  no  shock  through  touching 
the  taps  of  the  bath. 

The  Coroner  :  Could  the  deceased  get  a  shock  from  the  water 
itself  .'—Yes,  if  the  lamp  on  the  switchboard  crossed  current  and 
there  was  a  broken  filament.  In  that  case  the  deceased  would  get 
the  full  dose  from  the  main  of  2-tO  volts.  As  a  matter  of  fact,  the 
lamp  had  been  broken.  That  was  the  first  thing  he  noticfd  when 
the  deceased  called  out.  When  he  went  to  the  telephone  the  lamp 
was  all  right.  The  decfased  could  not  have  touched  the  lamp 
The  witness's  only  theory  of  the  cause  of  the  shock  was  that  it 
was  due  to  a  cross  current  of  the  guide  lamp.  He  was  satisfied 
that'  there  was  no  fault  with  the  lamp  at  all.  The  effect  of  a 
shock  of  that  description  would  be  immediate  action  upon  the 
heart.  As  far  as  the  witness  could  judge,  Mr.  Thompson  was  dead 
when  he  reached  him.  He  had  never  seen  any  bad  effects  from  a 
bath  before.  He  relied  upon  the  electrical  engineers  for  the  con- 
dition of  the  apparatus.  He  had  studied  medical  electricity  for 
six  years.  The  treatment  was  given  under  medical  direction.  The 
same  standard  of  switchboard  and  other  apparatus  was  in  use  in 
many  places,  and  no  accidt-nt  had  happened.  The  apparatus  had 
been  examined  since.  The  lamp  was  used  to  show  the  quantity  of 
current  being  made,  and  to  check  the  quantity.  If  the  lamp 
suddenly  broke  the  full  amount  of  current  would  pass  uninter- 
ruptedly from  the  main,  and  would  consequently  be  much  larger. 
They  had  traced  no  defect  in  the  bath  since  the  accident.  It  was 
impossible  from  the  position  in  which  the  deceased  was  found  for 
him  to  have  touched  the  switchboard. 

Dr.  Bernard  H.  Spilsbury,  pathologist  at  St.  Mary's  Hospital  and 
to  the  Home  Office,  said  that  the  cause  of  death  was  nervous  shock 
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and  heart  failure,  dne  to  the  passinp  of  an  electric  current.  There 
was  no  danfrer  in  a  man  without  medical  qualifications  administer- 
ing the  ba'h  if  he  did  sn  under  medical  direction. 

E.  H.  Willis,  of  the  Cavendi.^^h  Electrical  Co.,  said  that  the  switch- 
board was  out  of  the  patient's  reach.  He  could  n'^t  see  how  the 
patient  conld  have  received  an  abnormal  shock  by  the  mere  break- 
ing- of  the  lamp  This  lamp  was  certainly  broken,  but  whether  it 
had  short-circuited  was  another  question.  If  the  lamp  was  broken 
and  not  connect  insr.  there  would  be  no  current  in  the  ba*h.  but  if 
it  had  permanently  short-circuited  owinp  to  the  complete  breaking 
of  the  filament,  the  current  sui  plied  to  the  bath  would  be  largely 
increased  The  only  defect  the  witness  could  find  in  the  bath  was 
the  non-protection  of  the  water  taps. 

The  Coroner  :  What  is  your  opinion  of  the  cause  of  the  shock  .' — 
I  have  experimented  with  the  bath.  Supposing  the  lamp  short- 
circuited — that  is  to  say.  the  resistance  was  taken  away — 240  volts 
would  pass  through  the  bath.  I  have  tried  it  myself,  and  found 
that  a  strong  shock  would  be  received.  Another  theory  is  that  the 
filament  of  the  lamp  broke  and  attached  again  momentarily.  Then, 
momentarily,  a  very  large  shock  would  be  received. 

Counsel  suggested  the  desirability  of  having  a  number  of  small 
guide  lamps,  so  that  the  danger  of  the  whole  current  passing 
through  would  be  obviated.  The  witness  assented,  and  also  agreed 
that  some  examinine  body  to  inspect  apparatus  would  be  desirable. 

C.  H.  Smith,  instruc'ional  engineer  to  the  Marylebone  Borough 
Council  electric  supply,  said  that  the  function  of  the  ^nide  lamp 
was  to  break  down  the  voltage  from  240  to  about  15.  or  according 
to  the  rfquirements  of  the  bath.  The  voltage  in  the  bath  would  be 
increased  by  the  breaking  of  the  filament  of  the  lamp  and  conse- 
quent ^hort-ci^cuiting.  His  theory  wns  that  a  momentary  short- 
circuit  in  the  lamp  had  been  caused.  He  had  known  su'h  things 
to  happen  before.  The  high  voltage  would  not  be  more  than  instan- 
taneous. 

The    Midland     Electrical    Enffineers"     Ball.— The 

second  Midland  Electrical  Engineers'  annual  ball  is  to  be  held  at 
the  Grand  Hotel  on  Friday.  December  20th.  Mr.  E.  A.  Chattock  is 
the  chairman  of  the  Dance  Committee.  Mr.  G.  J.  Birk,  of 
.55,  Xewhall  Street.  Birmingham,  is  the  hon.  secretary  and 
treasurer. 

A   Contemporary's    Majority. — The    South    Afrkan 

^fhli))(f  Jitnrtial,  125,  Salisbury  House.  London,  E.C.  Special 
Twentv-first  Anniversary  Number.  3s.  6d. — We  congratulate  our 
contemporary  upon  its  coming  of  age  and  the  excellent  issue  with 
which  it  celebrates  the  event.  An  enormous  amount  of  editorial 
matter  is  contributed  by  various  authors  relating  to  South  African 
mining,  engineering  and  other  industrial  affairs,  and  we  believe 
that  all  having  trade  relations  with  that  part  of  the  world  will 
find  it  worth  while  securing  a  copy  of  this  very  exhaustive  pro- 
duction. The  whole  of  the  work  was  done  locally  in  Johannesburg, 
bat  copies  are  obtainable  in  London. 

The    I.E.E.   and   '•  Snbmen."— The    following    letter 

arrived  too  late  for  our   'Correspondence"  columns  : — 

''  I  notice  a  letter  from  '  Subman  '  in  the  current  issue  of  the 
Electeical  Review,  complaining  bitterly  of  the  attitude  taken 
by  the  Institution  of  Electrical  Engineers  towards  submeu  in 
general. 

"  Might  I  suggest  that  this  is  chiefly  submen's  own  fault,  and  I 
think  that  if  they  were  to  put  their  pride  in  their  pocket,  and  take 
up  positions  with  some  of  the  leading  cinematograph  companies, 
they  would  gain  considerable  advantage,  not  only  in  the  matter  of 
pay,  but  hours  as  well. 

"One  Who  has  Dose  so." 

L.C.C.    Stores   Contracts. — Applications    are     invited 

from  persons  and  firms  wishing  to  have  their  names  placed  on  the 
lists  of  those  from  whom  the  Council  invites  tenders  for  the  supply 
of  stores  and  the  execution  of  maintenance  contracts.  See  our 
advertisement  pages  to-day. 

The  Electro-Harmonic  Society. — The  concert  arranged 

for  Monday  nest  will  be  a  Ladies"  X'ght,  and.  as  usual,  it  will  be 
held  at  the  Holborn  Restaurant  (King's  Hall),  commencing  at 
8  o'clock.  The  preliminary  programme  announces  the  following 
artistes  : — Vocalists :  Miss  Ada  Forrest  (soprano),  Miss  Amy  Dew- 
hurst  (contralto),  Mr.  Alfred  Heather  (tenor),  Mr.  Peter  Dawson 
(baritone).  Pianoforte  solo.  Miss  Marie  Novello.  Anglo-French 
comedian,  Mr.  Alee.  Chentrens.  Humoresqnes,  Miss  Olive  Twain. 
Songs  at  the  piano.  Jlr.  T.  C.  Stemdale  Bennett.  Accompanist,  Mr. 
Bernard  Flanders.  A.R.  A.M.  Mr.  Daddell,  the  new  President  of  the 
I.E.E.,  wUl  occupy  the  chair, 

October  Trade  Returns. — The  official  returns  issued 
this  week  show  that  during  the  month  of  October  imports 
increased  by  17  per  cent.,  exports  by  10'9  per  cent.,  and  re-exports 
by  1.5'S  per  cent.,  as  compared  with  the  corresponding  month  of 
1911.  The  exports  of  electrical  goods  advanced  by  £250,5ti3,  and 
machinery  increased  by  £537,4.35.  For  the  ten  months  of  the  year 
the  exports  of  electrical  goods  and  apparatus  (other  than  ma<'hinery 
and  telegraph  and  telephone  wire)  have  amounted  to  £3,745,349, 
an  advance  of  £1,458,481  ;  and  those  of  machinery  have  been 
£27,502,255,  an  increase  of  £2,057,.S7S. 

ip|iointnients  Vacant. — Switchboard  attendant,  for 
the  Corporation  Electricity  Department,  Sonthend-on-Sea  (30e.) ; 
second  assistant  to  the  Superintendent  of  Mains.  Edinburgh  Cor- 
poration Eltctricity  Supply  (£100).  See  our  advertisement  pages 
in  this  issue. 

The  Generators. — A  dinner  of  the  Generators  will  be 
held  on  Kovember  22nd,  and  a  concert  will  follow. 


OUR    PERSONAL    COLUMN. 

Thf  Editors  invite  electrical  enginpern.  whether  connected  with  thf. 
technical  or  the  commercial  xide  of  the  profenxion  and  i-nduntry, 
also  electric  tramway  and  railway  officials,  to  Iteep  reader!  of  the 
Electbical  Review  vested  an  to  their  movements. 


Central  Station  Ofiicials. — The  result  of  the  competi- 
tive examination  held  by  the  Caxton  Pnblishing  Co..  Ltd.,  for  busi- 
ness and  commercial  knowledge  has  just  been  published,  and  we  are 
pleased  to  note  that  one  of  the  Wimbledon  Borough  Council  officials, 
Mr.  W.  J.  Oswald,  senior  assistant  engineer  at  the  Corporation's 
Electricity  Works,  has  secured  fifth  place.  This  is  a  creditable 
achievement,  considering  that  there  were  over  500  competitors  from 
all  parts  of  the  United  Kingdom.  He  has  been  awarded  a  valuable 
8;t  of  books. 

Mk.  Peecy  Hickmax.  shift  engineer  at  the  Dewsbnry  Corpora- 
tion Electricity  Works,  has  resigned. 

Mr.  Chables  E.  Savage  has  resigned  his  appointment  as 
borough  electrical  engineer  to  the  Coiporation  of  Dudley,  in  order 
to  join  the  staff  of  the  Earl  of  Dudley. 

Tramway   Officials — The  employes  and  stafT  of  the 

Mexborough  and  Swinton  tramways  last  week  presented  a  silver 
cigarette  case  to  Me.  C.  W.  Bentley,  the  assistant  manager,  who 
is  leaving  Rawmarsh  to  take  up  a  simUar  position  at  Musselburgh. 
Scotland. 

General. — The  Council  of  the  City  and  (iuildsof  London 

Institute  has  conferred  the  Fellowship  of  the  Institute  upon 
Me.  W.  D.  B.  Duddell,  F.R.S.  This  distinction  is  extended  to 
those  students  who  have  obtained  the  Associateship  of  the  Institute 
and  spent  at  least  five  years  in  actual  practice,  and  by  original 
and  valuable  research  work  or  otherwise  have  contributed  to  the 
advancement  of  the  industry  in  whii  h  they  are  engaged. 

■i'ork  City  Council  has  appointed  Mr.  T.  R.  Stamcombe,  of 
Dewsbury,  as  Superintendent  of  the  Installation  Department  at 
the  Electricity  Works,  at  a  commencing  salary  of  £120  a  year. 

Me.  a.  G.  Warben,  B.Sc,  ha-s  been  appointed  a  lecturer  in  the 
Engineering  Faculty  of  the  University  of  Hong  Kong,  under  Prof. 
C.  A.  M.  Smith.  M  Sc.  (late  of  the  East  London  College).  Mr. 
Warren  was  a  lecturer  in  the  Ea»t  London  College,  and  has  been 
head  of  the  Engineering  Department  of  the  Aston  Manor  Technical 
School,  Birmingham,  for  the  last  18  months. 

According  to  the  Cifij  Prrxx,  Mb.  F.  G.  Whitakee,  the  Senior 
Superintendent  of  the  London  Postal  Service,  has  just  retired 
after  40  years'  service.  He  joined  the  staff  of  the  Electric  Tele- 
graph Co.  in  1866.  and  four  years  later,  on  that  undertaking  being 
acquired  by  the  Government,  entered  the  service  of  the  General 
Post  Office. 

The  marriage  took  place  at  Melbourne  (Derbyshire)  on  November 
5th  of  Mr.  .John  Thos.  Hewes.  of  Allestree,  chief  electrician  to 
Sir  H.  H  Raphael,  M  P.,  and  Miss  Alice  Heathcote,  daughter  of 
Mr.  E.  Heathcote,  of  Melbourne. 

Mr.  Robert  Rakkik.  B.Sc,  who,  it  wiU  be  remembered,  read  a 
paper  on  "  Automatic  Reversible  Battery  Boosters  "  before  the 
I  E.E.  last  session,  has  joined  the  staff  of  the  Electrical  Power 
Storage  Co.,  Ltd. 

Last  Saturday  evening  at  the  Connaught  Rooms  of  the  Trocadero 
Restaurant,  a  complimentary  dinner  was  tendered  to  Mb.  T. 
Stevens.  M  I.C  E..  by  his  past  and  present  colleagues  on  the  staff 
of  the  British  Thomson-Houston  Co..  Ltd..  upon  his  severing  his 
connection  with  the  company  to  enter  consulting  practice  with 
Messrs.  McCarter  &  Kerr  Bock.  A  large  contingent  of  the  Rugby 
staff  was  present,  as  well  as  the  staff  from  the  London  office.  The 
chair  was  occupied  by  Mr.  A.  H.  Walton,  who,  in  a  few  well-chosen 
words,  presented  Mr.  Stevens  with  an  artistic  souvenir  as  an 
expression  of  his  colleagues'  esteem,  and  voiced  their  regrets  at  the 
loss  of  his  services  to  the  company,  wishing  him  success  and 
prosperity  in  his  new  undertaking.  All  acquaiuted  with  Mr. 
Stevens's  sterUng  ability  and  his  unfailing  courtesy  feel  certain 
that  his  success  is  assured.  Following  the  toasts  a  much  appre- 
ciated musical  programme  was  supplied  by  the  following  artistes  : — 
Miss  Dora  Clare.  Mr.  Murray  Ashford,  Mr.  Norman  Payne  and 
Mr.  Geo.  Blackmore. 

Obitnary. — Lord  Fi-rxe.*s. — We  deeply  regret  to  record 
the  death,  which  occurred  on  Sunday  last,  at  the  age  of  60  years, 
of  Lord  Furness.  In  September,  under  mt  dical  advice,  Lord  Fumess 
resigned  the  chairmanship  of  Palmer's  Shipbuilding  Co.,  and  from 
that  time  onwards  his  health  b*came  worse.  The  story  of  his 
remarkable  rise  from  humble  circumstances  (he  was  the  seventh  son 
of  one  who  was  at  one  time  a  co»l-trimmer )  to  the  peerage,  and  the 
commercial  aptitude  or  instinct  which  lifted  him  s'age  by  stage  to 
affluence  and  great  industrial  influence,  will  doubtless  be  told  in 
bofks  for  the  boys  for  years  to  come,  but  the  chief  points  in  his 
career  that  justify  reference  to  him  here  are  his  connection  with 
the  well-known  firm  of  Richardsons.  Westgarth  .t  Co.,  Ltd.,  his 
experienced  advocacy  of  greater  enterprise  being  shown  abroad  by 
the  Briti>h  manufacturer,  and  his  copartnership  scheme  introduced 
in  1898  in  the  intercfts  of  industrial  yeace  snd  efficiency,  which 
scheme,  as  our  readers  know,  was,  after  a  short  trial,  unfortunately 
rejected  by  a  small  majority  of  the  men,  owing  to  Trade  Union 
opposition. 

The  death  is  announced  from  Paris  of  M.  Victor  Popp.  who  for 
many  years  has  been  well  known  in  the  electrical  world. 
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NEW    COMPANIES    REGISTERED. 


CITY    NOTES. 


Loitlior  (France),  Ltd.  (125,2,'i(>).— This  company  wafl 
reRlBiorid  on  November  Hili,  with  a  cspllal  of  £4,000  In  £1  (hares,  to  oxeiol«e 
and  di'vulnp  commeroiiilly  In  Franco  certain  patented  Inv^ntlonii  In  connection 
with  the  Leitner  «yht.  ni  ol  aiilrmalio  electric  Hchtlne  for  tiains.  tiamcare, 
and  other  vchlolo",  and  to  adopt  an  agreement  wiili  the  Leitner  Electrical 
Co  ,  Ltd.  T  he  Bubseribcra  (with  one  bbaro  eacli)  are  — H.  Leilni  r.  .16,  8t. 
James'  Place.  S.W.,  electrical  i  iiBineer;  F  J.  Collis,  7,  Princes  Street,  West- 
minuter,  a.W.,  electrical  cmtii.cer.  Private  ctinpnny.  The  board  is  to 
include  two  directors,  or  a  director  and  th>-  socrelaiy  of  the  Leilner  Elec- 
trical Co..  Ltd.  The  first  directors  are  H.  Loltner,  !■'.  J.  Collis,  H.  O.  Ducean, 
and  H.  Monro.     Uesistcred  ofllce.  7,  Princes  Street,  Westminster. 

Klaiidlord  Forum  nml  District  Electric  Supply  Co..  Ltd. 

(196,20.'l|.- This  company  was  reRlsterod  on  Novi  nibor  Ctli,  with  a  cM,ital  of 
n.nilO  in  il  shares,  to  carry  on  the  business  indicated  bv  the  title.  '1  be  sub- 
scribers Iwith  one  share  csch)  are:— J.  A.  Hosker,  Kirksloathom,  Bourne- 
mouth, medical  piactlUir.  1  :  B.  8.  Williams,  Dean's  Grove,  Winibcrne. 
Private  company.  The  i.uinbcrof  directors  is  not  to  be  lefS  than  three  or 
more  than  sii ;  the  lli.^t  are  W.  II.  Baxter,  E.  C.  C.  tiroilb,  F.  W.  Reynolds, 
A.J.  Woodr  ire,  J.  A.  Ho-ker.  and  E.  8.  Williams.  KeBibtered  office,  Moor- 
gate  Court,  Moorgate  Pla<  o,  E.G. 

Kndio  Signal  Co.,  Lid.  (12ri, 163).— This  company  w»b  regis- 
tered on  November  Ith,  with  a  cspital  of  £1.000  In  £1  shares,  to  carry  on  the 
business  of  electricians,  electrical  and  merhanical  engineers  nianufsctureis, 
installers  snd  users  u(  ai;d  deiiUrs  in  electrical  appliances,  in<  ludieg  snii'als 
and  hlgnsl  appliances,  &c..  and  to  adopt  agretnLeiits  (1)  with  W.  H.  Hhephard 
and  A.  E.  McK.  chnle,  and  m  with  T.  H.  B.  Palmer  ai  d  A.  A.  Sander.  T  he 
subscribers  (With  one  shareeach)  ore:- A.  A.  t-nnder.  Thorpe  Aiiioid.  Warling- 
ham,  Suirey,  tea  broker;  V.  Evelyn  Jones.  \\  biteleafe  Grange,  Wbytelcafe, 
Surrey,  solicitor.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  seven  ;  the  llr>t  are  F.  Evelyn  Jones,  T.  H.  B. 
Palmer,  A.  A.  Sander,  W  H.  Shephard  and  A.  E.  McKechnie.  RcBistcrcd 
otflce,  Norfolk  House,  7,  Lauunoe  Pountney  Hill,  E.G. 

Hcwson  Maniirnctiiring'  Co.,  Ltd.  tl2."i,2KS).— This  ccmpony 

was  registered  on  Nciveinbcr  8th,  with  a  capital  of  £1,000  in  £1  shores,  to  take 
over  the  business  cnrned  on  at  161-7,  Wardour  Hlrect,  W.,  as  "  Brown's 
Patent  Syndicate,"  including  the  business  of  manufscturers  of  electrical  and 
other  fittings,  illuminating  and  decorative  signs  and  manufacturers  to  the 
elect' ioal  and  kindred  trades,  and  to  adi  pt  an  agreement  with  another  elec- 
trloal  company.  The  subscribers  iwith  one  share  each)  are  -  T.  Wood,  10, 
Deiamore  Terrace,  Paddinglon,  W.,  gentleman  :  G.  F,  Pu.kle,  SO,  Yale  Court, 
West  noinpstead,  N.W.  clerk.  Private  company.  The  first  directors  are  H. 
Brown,  F.  Marpole  and  A  H.  Brackcnsleck  Kemuneralion  as  lined  by  the 
company.    Registered  by  E.  H.  Eiches,  sr,,  Gracechureh  Street,  E.C. 

Biidlct&li  Saltcrton  Electric  Light  and  Power  Co.,  Ltd. 

(136, 16r>i.— This  company  was  registered  on  Novimbcr  4th,  with  a  capital  of 
£7,000  in  £1  shares,  to  crry  On  at  HuOleigh  Salteiton  and  elsewheie  in  Devon 
the  business  of  an  electric  light  company  in  all  its  brsnehes,  and  to  take  over 
the  rights,  and  liabiiiiies  of  J.  A.  Purves  and  W.  T.  Puives,  of  Exeter,  in  a 
provisional  order  in  respect  of  the  Urban  District  of  Budleigh  Salterton.  The 
subscribers  are;— H.  W.  Giews,  4-G,  Rolle  Street,  Exmouth,  auctioneer, 
26  shares;  G.  T.  K.  Roberts,  10.  Bedford  Circus,  Exeter,  solicitor,  1  share; 
J.  A.  Purves,  11.  Bedloid  Circus,  Exeter,  enginier,  1  share ;  J.  Harlree.  Green 
Gables,  budleigh  Sal'crton,  arehitect.  '26  shares  ;  O.  E.  Manistv.  Nallore 
Lodge,  Budleiyh  Saltcrton.  architect,  25  shares  :  J.  Row,  ■;4S  4.  High  street, 
Exeter,  ironmonger,  26  shares  ;  A.  A.  8  merville,Thc  ClilT,  Hudleigh  Halterton, 
Bchoolmsster,  26  shares.  Minimum  cash  subscription,  £3.000.  The  number 
of  directors  is  not  to  be  less  than  four  or  more  than  nine  :  the  first  are 
H.  W.  Crews,  J.  Hartrce,  G.  K.  Manlsty,  J  Row  and  A.  A.  Somerville ;  qualifi- 
cation, £'i5;  remune-atioii  as  llxed.by  the  company.  Registered  ofllce,  10, 
Bedford  Circus,  Exeter. 

British  Accumulator  Co.,  Ltd.  (I2.i,172') — This   company  was 

registered  on  November  6th,  with  a  capital  of  £13,ilfO  in  4.000  "A  "  ordinary 
and  8.000  "  B"  ordinary  shares  of  £1  each,  and  ;I8  000  deferred  shares  of  Is. 
each,  to  carry  on  the  buslnessof  manufacturers  of  and  dealers  m  accuiiuilators 
and  other  bases  for  incsndescent  electric  Umps,  electric  Ismp  fittings,  bat- 
teries, dynamos,  ic.  The  sub-cribers  (with  one  "A"  oidinary  share  each) 
are  :— J.  W.  a.  Peacock,  Tanliiki  Buildings,  Brndtord,  chartered  accountant ; 
F.  M.  Stephenson,  10.  Carlton  Place,  Bradford,  tolicilor's  managing  clerk. 
Private  company.  The  number  r  f  directors  is  not  to  be  less  than  five  or  more 
than  seven;  the  llrst  are  8.  Winner,  C.  G.  P.  Walton.  K.  A.  Oedge,  F.  W. 
Turner  and  G.  H.  Ravner;  secretary,  H.  Binh:  solicitor,  H.  Hammond, 
Bradford.    Registered  liy  Jordan  *  Sons,  Ltd.,  llOin,  Chancery  Lane,  W.G. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Epliaui  and  Staines  Electricity  Co.,  Ltd.— A  merDorandum 

of  satisfaction  in  full,  on  October  SOtb.  1912,  of  debs  dated  December  18th,  1911, 
and  Febiuaiy -iSth,  1919,  securing  £2,8£0,  has  been  liltd. 

Brush    Electrical    Engineering   C(».,    Ltd.— P.articulars   of 

£100,0(0  prinr  lien  participatii  g  second  deb.  stock,'  cieaied  OcttberSnd,  1912, 
and  secured  by  trust  deed  >>f  even  date,  filed  pursuant  to  Sec.  9S  (8)  of  the  Com- 
panies' (Consolidation)  Act,  1908,  the  amount  of  the  present  i  sue  being 
£60.020.  Pioperty  charged  :  Fieehold  andbasehold  land,  plant  and  machinery 
at  Loughborough,  and  the  company's  other  asselF,  present  ana  future,  including 
uncalb  d  capital.  Trustees:  Electric  and  General  Investment  Co.,  Ltd.,  1-2, 
Great  Winchester  Street,  E.C. 

Electrical  and  Engineering  Supplies  Co.,  Ltd.— Paiticulars 

of  £600  debentures,  created  October  ord,  1912,  tiled  pursuant  to  Sec.  93  (3)  of 
the  Companies'  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged:  The  company's  property,  present  and  future,  including 
uncalled  capital.    No  ttustees. 


Electrolytic    .ilkali    Co. — The   Fiiutiuier  states  that 

this  company,  of  Middlewich,  intimated  to  the  sharehi  Iders  on 
Wednesday  that  the  company  was  m  nepotiatiou  for  a  scheme  for 
the  supply  of  power,  which  would  represent  a  very  large  sa\insr  to 
the  comtiany.  The  scheme  would  probably  involve  certain 
rearrangienieuts  of  the  existing:  conditions  ;  but  it  was  expected 
that  the  negotiations  would  be  completed  at  an  early  dale,  and  that 
an  announcement  would  be  made  at  the  annual  meeting,  which  was 
beinj;  delayed. 

Uoriiiaii,  Lonff  &  Co.,  Ltd. — The  directors  have 
declared  a  final  dividend  of  5  per  cent.,  less  income-tax  making, 
with  the  interim  dividend,  7^  per  cent,  for  the  year. 

Provincial  t  iiieuiatograpli  Theatres,  Ltd. — A  second 

interim  dividend  of  5  per  cent,  has  been  declared,  and  was  payable 
on  November  4th. 


Edison  \:  Swan  United  Electric  Ligbt  Co,,  Ltd. 

The  twenty-ninth  ordinary  Reneral  meeting  was  held  on  Thursday, 
Novcinbcr  7th,  at  Winchester  House,  E.C,  Mr.  Htnry  Wolfendtn 
presiding. 

In  proposing  the  adoptit  n  of  thie  report  (see  Electrical 
REVJtw,  pace  713),  the  Chaihman  said  there  were  two  salient 
features  about  it.  One  was  that  the  profits  had  suffered  a  reduction 
when  ctmpared  with  the  previous  year,  and,  secondly,  that  the 
board  did  not  recommend  the  payment  of  a  dividend,  though  the 
profits  could  be  held  to  justify  such  a  payment  if  there  had  not 
been  countervailing  reasons.  The  nductim  in  the  profits  ami  unted 
to  JE(i,33:!,  and  was  mainly  due  to  one  item  of  expense  being  charged 
against  revenue  this  ytar  for  the  first  time — he  alludtd  to  the  pay- 
ment of  royalty  under  a  licence  which  Ihiy  acquir<d  fur  the  use  of 
certain  patents  in  connection  with  the  manufacture  of  metal- 
filament  lamps.  If  they  had  not  had  to  debit  the  revenue  with 
that  item  of  expenditure  the  accounts  would  have  tbown  profits 
much  more  nearly  approachirg  these  of  lost  year,  thiiujjh  they 
would  still  not  quite  have  reached  those  figures.  He  was  glad  to 
say  that  the  falling  off  was  in  no  way  due  to  a  falling  off  in  the 
turnover,  which  was  in  volume  larger  than  in  any  previous  year 
since  he  had  been  connected  with  the  company.  Raw  materials 
had  shown  a  constant  tendency  to  advance  in  prices,  and  the  various 
strikes  which  took  place  during  the  year  did  not  make  for  economy. 
During  the  current  year  and  in  future  they  would  have  to  bear  the 
additional  expenses  of  the  Insurance  Act.  As  to  why  they  did 
not  recommend  a  I'ividend,  they  could  not  Doth  have 
their  cake  and  eat  it.  Last  year  he  spoke  of  two  lines 
of  extension — one  dealing  with  their  selling  organisation  in 
countries  abroad  and  the  other  in  extending  their  manufacturing 
facilities.  The  latter  they  had  carried  out.  partially  in  the  financial 
year  under  review  and  partially  since  the  close  of  the  year,  and 
they  were  now  well  equipped  with  increased  plant  of  the  most 
modern  type.  They  did  not  contemplate  further  expenditure  of 
any  material  amount  in  this  directicn  at  present,  though  he  did  not 
wish  to  imply  that  they  had  arrived  at  finality.  The  outlook 
appeared  promising.  Their  engineering  works  were  full  of 
orders,  and  were  producing  more  largely  than  ever  before. 
As  to  lamps,  they  were  able  to  produce  all  types  of  that 
article  now  on  the  market,  and  in  patterns  more  numerous  and 
varied  than  any  other  individual  lamp-making  firm.  The  quality 
of  their  productions  was  unsurpassed.  The  extension  in 
their  foreign  sales  facilities  was  essential,  and  they  expected  to 
derive  substantial  benefit  from  the-expendituie  later  on.  They 
had  taken  steps  to  that  end  during  the  year,  but  much  more 
remained  to  be  done  in  that  direction,  and  it  was  in  that  direction 
that  their  efforts  must  be  directed  for  some  time  to  come.  That 
required  money,  and  to  provide  it  they  had  had  to  use  their 
revenue  for  capital  purposes.  It  *as  a  platitude  to  say  that  a 
business  could  not  stand  still — it  must  either  go  forward  or  go  back. 
They  elected  to  go  forward,  and  he  believed  the  shareholders  would 
continue  that  confidence  in  the  board  which  they  had  hitherto 
shown.  Meanwhile,  the  company  was  growing  in  strength,  and 
they  hoped  as  a  result  of  their  policy  they  might  be  able  not  only 
to  earn  dividends,  which  they  were  now  doing,  but  also  to  resume 
payment  of  them  as  well  as  provide  for  the  extension  of  the  busi- 
ness. Proceeding  to  discuss  the  figures  in  the  balance-sheet,  the 
chairman  said  that  the  present  position  of  the  Altrimham  Electric 
Supply  Co.  was  a  very  satisfactory  one.  Stock  and  plant 
which  figured  at  £267,341,  was  divided  as  to  stock,  £186,6.S9.  and 
plant.  £80,7112.  The  stock  showed  an  increai-e  of  .£.5,000  over  the 
previous  year.  That  increase  and  more  was  caused  by  the  larger 
stock  of  raw  materials  and  work  in  progress.  Their  lamp  stocks 
were  reduced  by  about  £5.000.  Plant  was  up  £1,.543.  A  new 
item  in  the  accounts  was  expenditure  on  foreign  branches,  trade 
marks  i>nd  experimental  account,  £4,4." 0.  Durir<?  the  year  they 
had  taken  steps  to  establish  themselves  in  two  countries  abroad. 
From  one  of  those  countries  they  were  regularly  reciiving  orders 
in  consequence,  but  he  regwtted  to  say  that  so  far  the  results  trom 
the  other  country  had  not  been  satisfactory,  owing  to  difficulties 
in  connection  with  starting  the  business.  As  to  trade  marks,  they 
found  that  in  several  countries  which  they  considered  important 
to  them,  their  trade  maiks  were  not  registered.  They  had  now 
corrected  the  omission  at  a  cost  of  about  £500.  The  expenditure 
on  experimental  account  spoke  for  itself,  and  he  could  only  say  that 
they  had  obtained  valuable  results  from  it.  The  total  expenditure 
under  those  three  heads  was  £4,450.  snd  although  it  had  been 
necessary  for  the  proper  carrying  on  of  the  business,  they  could  not 
say  that  it  was  represented  by  targible  assets.  On  the  other  hand, 
it  was  for  the  permanent  benefit  of  the  company,  and  they  had 
decided  to  debit  the  present  year's  account  with  half  of  the  amount, 
carrying  forward  the  balance  to  a  suspense  account.  The  final 
result  was  that  they  proposed  to  add  £10,000  to  the  reserve  fund, 
bringing  it  up  to  £46,000,  and  increasing  the  carry  forward  by 
£446. 

Mk.  E.  B.  Ellice-Clakk  .seconded  the  motion. 

Mr.  Paesons  asked  what  the  London  expenses  and  the  directors' 
fees  amounted  to.  He  also  inquired  whether  the  additional  £5,000 
which  the  company  had  invested  in  the  Altrincham  Co.  was 
compulsory. 

Mb.  Eayment  complained  of  the  delay  in  getting  out  the 
accounts,  and  moved  as  an  amendment  that  instead  of  carrying 
£10,000  to  the  reserve  fund,  a  dividend  of  li  per  cent,  should  be 
paid,  and  the  balance  remaining  carried  forward. 

Me.  KiLLlNGWOETH  HEDGES,  as  an  original  shareholder, 
criticised  the  management  for  their  want  of  "  push,"  and  said  there 
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seemed  to  be  a  sort  of  dry  rot  sroing  on,  as  the  company  did  not 
move  with  the  timeo.  At  first  they  had  an  excellent  business,  but 
when  the  metal-filament  lamp  come  in  they  neglected  their  oppor- 
tunity, and  ttuck  to  the  old  carbon  lamp. 

The  Chairman,  in  reply,  said  that  Mr.  Rayment's  amendment 
was  out  of  order.  Sharfholders  had  power  to  reduce  the  dividend, 
but  not  to  increase  it.  \\'ith  reg:ard  to  the  carbon  lamp,  it  wae  still 
beinff  made  by  themselves  and  others  almost  to  the  same  extent  as 
it  was  years  ago.  and  he  did  nnt  see  why  they  should  give  up  a 
valuaMe  tratle,  especially  as  it  in  no  way  detracted  from  the  amount 
of  business  they  did  in  metal-filament  lamps.  If  they  had  been  in 
the  possession  of  funds  when  metal-filament  lamps  came  out,  they 
would  have  been  able  to  purchase  the  patents,  but  that  was  not 
possible,  as  they  had  not  got  the  money.  If  they  took  stock  of  the 
position  to-day,  and  compa'ed  it  with  the  position  in  IHOl,  when  a 
change  in  the  directorate  took  place,  he  had  no  hesitntion  in  saying 
that  it  had  immensely  improved.  As  to  the  direotor«'  fees,  they 
were  £3,000.  and  he,  as  chairman,  received  the  lion's  share,  as  he 
devoted  practically  the  whole  of  his  time  to  the  business  of  the 
company. 

The  report  was  then  adopted. 


Stock    Exrhanjre    Notices. — The   Committee  has  (1) 

appointed  special  settling  days,  as  under  ; — 

Wednesday,  November  27th. — Brisbane  Electric  Tramways  Investment  Co., 
Ltd.— Further  issue  of  15,000  ordinary  shares  of  £6  each,  fully  paid,  Nos.  76.001 
to  90,000. 

And  ordered  the  undermentioned  securities  to  be  quoted  in-  the 
Official  List  :— 

Bombay  Electric  Supply  and  Tramways  Co.,  Ltd. — 60,000  ordinary  shares  of 
i'lO  each,  fully  paid,  Nos.  1  to  14  and  60,001  to  119,986. 

Brisbaoe  Electric  Tramways  Invfstment  Co.,  Ltd.— Further  issue  of  16,000 
ordinary  shares  of  i5  each,  fu'ly  paid,  Nos.  76,011  to  90,(J00. 

London  Electric  Pupply  Corporation,  Ltd.— Further  issue  of  £86,667  4  per 
cent,  first  mortgage  debenture  stocli. 

Applications  have  been  made  to  the  Committee  to  appoint  a 
special  settling  day  in,  and  to  grant  a  quotation  to  :  - 

Victoria  Falls  and  Transvaal  Power  Co.,  Ltd -Further  issue  of  130,000  pre- 
ference shares  of  £1  each,  fully  paid,  Nos.  1,708,001  to  1,888,000. 

And  to  allow  the  following  securities  to  be  quottd  in  the  Official 
List : — 

Automatic  Telephone  Manutacturipg  Co,  Ltd.— 100,000  ordinary  shares  of 
£1  each,  fully  paid,  Nos,  1  to  100,000,    Kenewed  special  application. 

Fraser  &  Clialiiiers,  ltd. — The  directors,  report  that 
the  accounts  for  the  yeiir  ended  June  liOth  show  a  net  profit  of 
£7.37S.  after  payment  of  debenture  intKrest  and  after  making  the 
usual  provision  for  depreciation,  to  which  must  be  added  £84,132, 
being  the  credit  balance  brought  forward,  making  a  total  of 
£91,511  to  the  credit  of  profit  and  loss  account.  Out  of  this  sum 
the  directors  have  paid  the  full  prt-ferenoe  dividend  for  the  year  of 
£1.72.5  and  an  interim  ordinary  Oividend  of  3  per  cent.,  absorbing 
1:11,340,  leaving  a  balance  of  .■e7.'>,446  to  be  carried  forward.  The 
directors  regret  the  serious  decrease  in  the  net  profits  of  the  under- 
taking for  the  period  covered  by  the  accounts,  as  compared  with  the 
year  ending  June  30th,  Udl,  which  showed  a  profit  of  £31,892. 
According  to  a  financial  paper,  this  differenre  is  due  to  a  decrease 
in  the  sales  of  mining  machinery  both  in  South  Africa  and  in 
England,  to  severe  competition  with  its  inevitable  reduction  in  the 
selling  price  of  the  company's  products,  and  to  the  neccsity  of 
incurring  heavy  preliminary  and  other  expenditure  in  the  manu- 
facture and  introduction  of  other  lines  of  machinery  now  called  for 
by  users  both  at  home  and  abroad.  To  meet  this  demand  and  keep 
the  company  abreast  of  the  times,  the  directors  have  secured  valu- 
able patent  and  manufacturing  rights  for  new  typ-s  of  machinery, 
and  they  anticipate  that  the  outlay  involved  in  their  introduction 
will  add  to  the  pre  fits  of  the  undertaking  in  the  near  future. 
Owing  to  the  reduced  profits,  the  directors  do  not  recommend  the 
payment  of  any  further  dividend  for  the  year. 

Castner-Kelliier  Ukali   Co..    Ltd.  —  The  directors 

report  that  the  net  profit  for  the  year  to  September  30th,  after 
allowing  for  the  amount  expended  in  keeping  up  the  works,  plant 
and  machinery  to  the  highest  state  of  eflBciency,  is  £1(7,062,  plus 
£13,222  brought  forward,  making  £190,285.  After  deducting 
debenture  interest  £8,682,  and  interim  dividend  of  7i  percent, 
paid  May  29th,  £33,750,  there  is  an  available  balance  of  £147,852. 
The  directors  recommend  the  appropriation  of  this  balance  as 
follows  :  £32,500  to  depreciation  reserve,  increasing  it  to  £322,500  ; 
£47,500  to  the  general  reserve,  increasing  it  to  £177.500  ;  £56,250 
in  payment  of  a  final  dividend  of  12i  per  cent.,  making  (with  the 
interim  dividend  paid  in  May)  20  per  cent,  for  the  year,  leaving 
£ll,6tJ2  to  be  carried  forward. 

Provincial    Tramways    Co.,    Ltd.  —  The    directors' 

report  states  (says  the  Fiiiunrier)  that  the  revenue  account  for  the 
year  to  September  30th  shows  that  the  net  revenue  rec-ived  from 
the  local  companies  was  £3(3,051  plus  £3,354  brought  forward. 
After  paying  debenture  interest,  preference  dividend,  and  interim 
ordinary  dividend  there  remained  £18,877.  The  dirn-jtors  have 
set  aside  to  credit  of  reserve  and  depreciation  account  £10,000  and 
written  off  £500  from  the  expenses  of  the  issue  of  debenture  stock, 
leavirg  a  balance  of  £8,377.  The  directors  recommend  that  a 
dividend  be  paid  upon  the  £1  ordinary  shares  of  lod.  per  share, 
making  with  8d.  per  share  paid  in  June  last  Is.  6d.  per  share,  a 
dividend  of  7i  per  cent,  per  annum  for  the  year.  The  balance 
dividend  upon  the  ordinary  shares  will  absorb  £5,190.  and  leave 
£3,187  to  be  carried  forward.  The  balance  standing  to  the  debit 
of  "Expenses  of  issuing  debenture  stock''  is  £2.600,  and  the 
directors  have  written  this  balance  off  the  reserve  and  depreciation 
account,  thus  extinguishing  the  debit. 


Eastern  Telegraph  Co.,  Ltd. 

The  meeting  of  the  company  was  held  on  Wednesday,  at  Electra 
House,  E.C..  Sir  J.  Wolfe  Barry  presiding. 

The  ChaieSIAn,  in  moving  the  adoption  of  the  report  (see 
Electeical  Review,  page  756),  said  that  the  gross  revenue  for  the 
period  under  review  had  exceeded  that  of  any  previous  half-year, 
while  the  improvement  shown  continued  to  be  well  maintained. 
The  gross  revenue  amounted,  in  round  numbers,  to  £746,700,  aa 
against,  for  the  corresponding  half-year  of  1911,  £672,400,  or  an 
increase  of  £74.300.  Message  receipts  showed  an  increase  of 
£66,500,  the  increase  being  spread  over  practically  every  branch 
of  the  system.  It  was  satisfactory  to  find  that  the  growth  of 
revenue  was  due  to  a  general  improvement  in  commercial  business, 
and  was  not  attributable  to  any  of  those  events  of  special  im- 
portance which  might,  for  the  time  being,  affect  one  particular 
section  of  traflSc,  although,  no  doubt,  the  war  in  Tripoli,  while  it 
lasted,  to  some  extent  contribated  towards  the  improvement  of  the 
revenue.  The  introduction  of  deferred  messages  had  also  created 
a  new  source  of  revenue  while  not  adversely  affecting  the  ordinary 
fully-paid  tralfic  ;  but,  so  far,  these  messages  had  not  materially 
affected  the  total  revenue.  Dividends  on  shares  in  other  tehgraph 
companies  had  produced  £3,100  more  than  for  the  corresponding 
half-year  of  1911,  while  interest  on  reserve  fund  investments  and 
on  cash  on  deposit  at  the  bank,  &c ,  accounted  for  the  remainder 
of  the  increased  revenue.  As  regarded  the  expenditure  the  total 
ordinary  working  expenses  amounted,  in  round  numbers,  to 
£306,000,  as  compared  with  £291,300  for  the  corresponding  half- 
year  of  1911,  or  an  increase  of  .£14,700.  As  he  pointed  out  at  the 
last  meeting,  the  growth  in  volume  of  traffic  necessarily  entailed 
more  labour  and  naturally  tended  to  generally  increased  expen- 
diture under  practically  all  headings.  The  expenses  in  London 
showed  an  increase  when  comparing  the  two  half-years  of  £1,700, 
due  to  some  additional  staff,  but  principally  to  the  usual  annual 
promotions.  The  expenses  as  stations  were  £26,700  more  than  they 
were  in  the  half-year  to  June,  1911.  Salaries  and  wages  alone 
were  £14,600  more,  due  to  a  considerable  augmentation  in  the 
number  of  the  staff,  and  to  the  improved  conditions  introduced 
with  regard  to  overtime  and  Sunday  duty.  Maintenance  of  instru- 
ments showed  an  incn^ase  of  £3,600,  caused  by  the  introduction 
of  new  apparatus  for  improving  the  working  of  the  cables 
and  landlines.  Agaim-t  the  increased  expt-nditure  the  ex- 
penst-s  attending  maintenance  of  cables  showed  a  reduc- 
tion of  £14,000  when  comparing  the  two  half-years.  The 
board  had  considered  it  advisable,  in  view  of  the  continued 
depreciation  in  the  market  value  of  the  reserve  fund  investments,  to 
increase  the  provision  on  account  of  investment  fluctuations,  and 
had  accordingly  transferred  a  further  sum  of  £50,000  from  the 
general  reserve  fund,  for  that  purpose,  the  amount  set  aside  on 
this  account  now  standing  at  £300,000.  As  years  went  on  the 
directors  became  more  impressed  with  the  importance  of  maintain- 
ing a  large  reserve  fund,  convinced  as  they  were  that  the  stability 
of  the  company  was  in  no  small  measure  due  to  the  consistent 
carrying  out  of  the  policy  of  maintaining  large  and  available 
reserve  funds.  Since  1910  they  had  expended  over  £100,000  on 
various  sections,  whioh  sum  had  been  charged  from  time  to  time 
against  the  reserve  fund,  and  they  were  continuing  the  work  as 
opportunity  offered.  They  had  also  charged  the  cost  of  the  new 
Gibral'ar-Malta-Alexandria  cables  against  this  fund,  the  last  instal- 
ment of  over  £220  000  appearing  thishalf -year.  The  increasing  volume 
of  bus  ness  on  the  cables,  which  was  proportionately  greater  than 
the  increase  of  net  revenue,  pointed  to  the  necessity  of  strengthen- 
ing their  cable  capacity  east  of  Suez,  and  the  directors  had  in  view 
the  laying  of  new  and  important  cables  from  that  station  east- 
ward, so  soon  as  the  necessary  landing  rights  were  granted.  The 
Eastern  Extension  Co.  also  proposed  at  the  same  time  to  strengthen 
their  means  of  cotnmunication  in  the  Far  East.  Those  new  cables 
would,  of  cour.se,  involve  considerable  expenditure,  which  would 
be  met  out  of  the  reserve  fund  and  out  of  the  normal  increase  of 
revenue.  It  must  be  a  source  of  gratification  that  their  reserves 
enabled  them  to  deal  with  those  matter.-s  without  any  anxiety  regard- 
ing the  usual  dividends  and  bonus  paid  to  the  stockholders  and 
without  increasing  the  capital.  In  view  of  the  foregoing,  it  was 
fortunate  that  they  had  been  able  to  carry  the  sum  of  £230,000  to 
general  reserve  fund  this  half-year.  With  the  view  of  giving  the 
public  a  cheap  social  telegraph  service  with  South  Africa,  they  had 
introduced  week-end  letter  telegrams  between  the  United  Kingdom 
and  the  Union  of  South  Africa,  and  the  system  came  into  operation 
last  week.  The  messages  must  be  written  in  plain  connected  English 
or  Dutch  language,  and  the  tari  ff  was  153.  for  the  fi  rst  30  words,  with 
an  additional  2s.  (id.  for  every  five  words  or  less  beyond  that  number. 
Messages  could  be  handed  in  on  any  day  of  the  week,  and  would  be 
sent  off  on  Saturday  evening.  If  they  were  addressed  to  a  town  at 
which  the  company  had  a  station,  the  me-sages  would  be  delivered 
on  Tuesday  morning  ;  if  intended  for  other  places  th^y  would  be 
posted  on,  but,,  if  de.-<ired  by  the  sender,  could  he  telegraphed  to 
their  destination  upon  payment  of  the  respective  local  interior 
telegraph  rates  for  Great  Britain  or  the  Union  of  South  Africa. 

Sir  J.  Denison-Pendee  seconded  the  motion,  and  the  report 
was  adopted  without  discussion. 


Continental. — Germany. — The  Rhenisch  Westfiilische 
Electricitiitswerke  Gesellschaft,  of  Essen,  reports  a  gross  profit 
of  £391,429  for  the  last  financial  year,  as  compared  with  £384,830 
in  the  preceding  12  months.  The  net  profit  amounts  to  £169,042, 
which  enables  the  dividend  of  8  per  cent,  to  be  maintained. 
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Eastern  EitcDsioii,  Australasia  aud  Cblna  Teleg:rapb 
Co..  Ltd. 

The  Imlf-ypiirly  meetinir  was  held  on  Tuesday  at  Electra  Ilouee, 
E.G.,  Sir  .T.VVolffi  Barry,  K.C.B.,  prenidinir. 

The  CHAimiAS,  in  moving  the  adoption  of  the  report  (see 
ElKCTKlCAl,  Rkvucw,  page  7M).  conirratulated  the  share- 
holders upon  a  (■atiflfactory  half-yi-ar.  The  pross  receipts  had 
nmoiinted  to  jE3i;7,(0O,  acrainnt  *32!),000  for  the  corri'fBondine 
period  of  1911,  an  increase  of  £38,(i(iu.  This  eatisfactory  result 
was  due  to  a  urowth  of  commercial  traffic  all  over  the  company's 
system,  and  it  was  gratifyinsr  to  find  that  this  growth  had  con- 
tinued since  the  close  of  the  half-year.  The  expf-nses  during  the 
same  period  amounted  to  f  IBti.OOO  afrainst  £1.".l,0()ci,  showinjr  nn 
increase  of  £15.1)1)0,  of  which  nearl;  £12,(lii0  was  accounted  for 
by  the  heavier  cable  repairs  carried  ont  during  the  past  half-year 
than  in  the  corresponding  period  of  1911,  and  to  debiting  r«-venue 
with  the  cost  of  relay  and  other  improved  apparatus.  The  remainder 
of  the  increase  was  due  to  incnased  staff,  salaries,  and  other  incidental 
charges.  The  n.'t  profit  for  the  hulf-year  was  roundly  £If2,000. 
aud,  after  addin^r  £23.000  brought  forward,  there  remained  an 
available  balance  of  £206,000.  The  usual  quarterly  interm  divi- 
dends of  2s.  (id.  per  share,  or  at  the  rate  i^f  ">  per  cent,  per  annum, 
had  been  psid  fcir  the  past  hilf-year,  and  after  making  the  usual 
provision  out  of  revenue  for  the  maintenance  ships,  insurance  and 
deprecinti  n  funds,  and  adding  £75.000  to  the  general  rfserve f und, 
the  balance  carried  forward  amounted  to  £.50.000,  or.  roundly, 
£5,000  more  than  foi'  the  same  period  of  1911.  In  view  of  the 
increase  in  the  volume  of  trallic  between  Europe  and  the  company's 
system  cast  of  India,  and  also  in  their  local  traffics,  due  to  com- 
mercial activity,  and  the  continuous  policy  of  the  company,  to 
which  he  had  frequently  referred,  of  lowering  their  tariffs  when 
they  were  able  to  do  so  without  injustice  to  their  sharehold.rs,  the 
directors  had  in  contemplation  the  strengthening  of  their  talile 
capacity  in  the  Far  E  ist.  The  Ea-tcrn  Telegraph  Co.  had  also 
under  considera' ion  important  cable  improvKmenis  west  of  India. 
The  two  proposals  would  thus  form  a  strengthening  of  the  com- 
panies' communication,  but,  of  course,  they  would  be  expensive. 
Owing,  however,  to  the  existence  of  their  resc've  funds,  and  the 
growth  of  their  traffic,  they  could  contemplate  the  neceshary 
expenditure,  which  would  occnpv  some  two  years  or  more,  without 
any  interference  with  the  stability  of  their  ordinary  dividend  and 
bonus.  As  announc'd  in  the  report,  the  vacancy  in  the  directorate 
occasioned  by  the  death  of  the  Marquis  of  Tweeddale.  had  been 
filled  by  the  app'iintment  of  Lord  Inchcape. 

Mii.  F.  A.  Bevan  seconded  the  motion. 

Replying  to  shareholders,  the  CiiAiKMAN  said  the  reserve  fund 
investmf  n's  stood  in  the  hoc  ks  at  cost  pri.  e.  The  bard,  with  the 
approval  of  the  shareholder-a,  had  arrived  at  the  conclusion  that 
there  should  he  some  allowance  made  for  depreciation,  aud 
they  had  put  aside  a  round  sum  of  £150,000  for  that 
purpo'e.  With  regard  to  wireless  telegraphy,  he  saw  no 
reason  to  alter  anything  he  had  said  lieforc  on  the 
subject,  and  the  experience  they  had  had  of  its  working,  and  of  the 
considerable  strides  it  was  making  in  different  directions,  had  been 
that  it  had  done  their  traffics  no  harm  wha'ever.  How  far  the 
increastd  development  of  putting  up  Government  stations  would 
be  in  competition  with  them  it  was  impossible  to  say.  !!«  did  not 
think  they  reed  fear  the  competition  so  long  as  the  cabl>s  could 
give  a  rapid  and  trustworthy  mode  of  telegraphic  communication 
free  from  all  tampering  or  tapping.  With  a  certainty  of  pood 
service  he  believed  the  cable  companies  would  always  hold  their 
own.  As  be  had  said  many  years  agi>,  if  the  order  of  invention 
had  been  reversed,  and  wireless  telegraphy  had  come  first  and  cattle 
telegraphy  second,  he  believed  the  world  would  have  said — What 
an  enormous  improvement  the  cable  method  of  tranrmitting  tele- 
graphic messages  is.  As  long  as  they  could  hold  their  own  as 
giving  the  best  service  to  the  public,  aud  at  a  moderate  cost,  per- 
sonally he  did  not  think  they  need  fear  the  competition  of  wireless 
teleg-raphy. 

The  report  was  adopted. 


countries  of  South  America  whioh  were  served  by  the  company  ■ 
sy»tem,  and  they  hoped  this  would  be  maintained  in  the  future. 
The  company  had  assisted  in  the  development  of  these  countries  by 
affording  a  speedy  trustworthy  means  of  commuuicatiou  between 
all  parts  of  that  great  continent  and  the  other  markets  of  the 
world.  A  reduction  of  1  fr.  per  word  in  their  tariff  for  telegrams 
was  made  in  May  last,  and  they  trusted  the  telegraphic  traffic 
would  increase  to  such  an  extent  that  they  would  not  suffer  finan- 
cially in  consequence  of  this  large  reduction  of  nearly  35  per  cent. 
Indeed,  the  figures  to  date  seemed  to  warrant  this  hope,  but  when 
development  took  place  so  rapidly  it  wa.s  occasionally  followed  by 
a  period  of  reaction,  and  they  must  not  count  upon  the  increases 
which  they  had  lately  had,  being  maintained  without  some  check. 
The  receipts  from  messages  and  other  sources  of  revenue  for  the 
half-year  showtd  an  increatAC  of  nearly  £4(j,000.  With  regard  to 
the  expenses,  those  in  London  were  more  by  £3i>2,  and  at  the 
stations  abroad  were  increased  by  £8,677.  The  principal  items  to 
which  this  increase  was  due  were  salaries  and  wapes  of  additional 
staff  required  to  deal  with  the  increased  traffic  and  the  usual 
annual  promotions  and  increments  to  the  employes  of  longer  ser- 
vi.^e  ■,  rent  and  house  allowances  were  also  more  at  two  or  three 
stations.  (J -her  accounts  which  caiued  extra  expenditure  were  : 
repairs  und  additious  to  buildings  and  furniture,  bankers'  commis- 
sion and  legal  expenses.  On  the  other  hand,  there  was  a  decrease 
in  stationery  aud  printing,  but  this  is  due  to  an  exceptionally  large 
supply  having  been  sent  out  last  year.  The  other  accounts  in- 
cluded in  the  tot-il  of  £125,000  showed  a  net  iu.:reaae  of  £2,661, 
which  was  explained  by  the  luithercost  of  new  landlines  at  Per- 
nambuco  and  Santos.  The  several  increases  to  whi-  h  he  had 
alluded  aniounti-d  to  £ll,i.OO.  On  the  other  hand,  the  expenses 
attending  the  mamtenance  of  cables  were  less  by  £6,639,  and  there 
was  no  item  corresponding  to  that  in  1911,  when  a  bonus  was 
granted  to  the  staff. 

isiit  J.  Dknison  Pender  seconded  the  motion. 

Mk.  Hd-MPHUkys  sa<d  that  reading  the  report  of  a  cable  com- 
pany's meeting  recently,  he  noticed  that  thty  had  established 
wireles-<  telegraphy  between  two  of  their  smaller  stations.  It 
seemed  to  him  that  this  was  a  new  development,  and  one  likely  to 
be  a  useful  auxiliary  to  their  service.  He  would  like  to  know 
whether  the  board  conteuiplated  the  adoption  of  that  sys'em  under 
similar  circumstances  in  connection  with  any  other  stations. 

The  Chairman,  in  reply,  said  that  at  the  present  time  the 
Western  Co.  had  not  in  contemplation  any  particular  station  for 
wireless  telegraphy,  but  the  associated  companies — in  particular 
the  Eastern  Extension  and  the  Eastern  — had  either  instituted 
already,  or  were  contemplating,  exactly  what  Mr.  Humphreys  had 
in  his  mind — that  was  having  a  wireless  system  with  a  moderate 
amount  of  power  in  direct  communication  with  their  cable  stations. 
That  had  been  found  extremely  useful  in  several  cases  lor  passing 
ships.  L'p  to  the  present  time  the  associated  companies  had 
recognised  th*t  wireless  telegrauhy  might  be  a  useful  feeder  to  the 
cables,  and  that  had  been  borne  out  by  their  experience  up  to  the 
present  time. 

The  report  was  adopted. 


Consolidated  Gas,  Electric  Liyht  and  Power  Co.  of 

Baltimore. — The  accounts  for  the  year  ended  June  30th  show 
gross  receipts  amounting  to  S5,465,3iio,  from  which  must  be  de- 
ducted o|ierating  expenses  and  taxes  82,642,900,  leaving  net  earnings 
$2,822,400.  Interest  on  the  funded  debt  has  atisorbed  S1,417,3U0, 
the  dividend  on  the  6  per  cent,  preference  stock  takes  ?JS1.600, 
while  the  dividend  on  the  common  stock  has  bet-u  raised  from  4i  to 
5  per  cent.  There  has  been  set  aside  for  renewals  and  amortisation, 
^V:c.,  §155,500,  leaving  a  surplus  for  the  year  of  §204,900. — 
Finaiu-ier. 

Prospectus. — Ferranii,  Ltd. — The  directoi-s  have  issaed 
to  dibcniure  stockholders  and  shareholders  forms  of  application 
for  an  issue  of  6  per  cent,  five-jear  notes,  to  the  amount  of 
£60,000  in  registered  notes  of  £100  each  at  95  percent.,  which 
was  authorised  at  the  recent  meeting. 


Western  Telegraph  Co.,  Ltd. 

The  directors  report  that  for  the  half-year  ended  June  30th,  1912, 
the  revenue  amounted  to  £450.815.  and  the  working  expenses  to 
£169,770.  After  providing  .£16,373  for  debenture  stock  interest, 
and  £8.294  for  income-tax.  there  remains  a  balance  of  £256,377  ; 
to  this  is  added  the  sum  of  £30,312  brought  forward  from  Decem- 
ber 31st  last,  making  a  total  of  £2S0,(i.S'J.  A  quarterly  interim 
dividend,  amounting  to  £31,189,  has  been  paid,  £445,000  trans- 
ferred to  the  general  reseive  fund,  £10,000  to  the  land  and  build- 
ings depreciation  fund,  and  £15,000  to  the  provision  on  account  of 
investment  fluctuations.  The  directors  now  rerommend  the 
declaration  of  a  final  dividend  of  3s.  per  share,  making  with  the 
interim  dividends  a  total  dividend  of  6  per  cent,  for  the  year,  also 
the  payment  of  a  bonus  of  2s.  per  share,  both  free  of  mcume-tax, 
which  together  will  amount  to  £51.982,  leaving  a  balance  of 
£33,517  to  he  carried  forward.  The  dividend  and  bonus  will  be 
payable  on  Sovember  14th. 


SiK  J.  Wolfe  Barry,  K  C.B.,  presided  on  Vv'ei'nesday  over  the 
meeting  of  this  company  held  at  Electra  House.  E.C. 

In  proposing  the  adoption  of  the  report  (see  above),  the  CHAIR- 
MAN said  that  during  the  period  under  review  there  had  been  con- 
siderable expansion  in  the  volume  of  trade  and  commerce  in  all  the 


STOCKS    AND    SHARES. 


Taesday  Evening. 
Domestic,  as  well  as  foreign,  politics  have  been  playing  their  parts 
in  Stock  Exchange  markets  this  week.  A  difficult  account  has  had 
to  be  arranged,  the  debacle  of  the  end  of  October  being  sucetded 
by  further  falls  in  many  of  the  other  departments  of  the  House, 
while  various  alarms  and  excur.-ious  from  the  Near  East  contri- 
buted their  quota  to  the  causes  for  unrest.  There  are  indications, 
however,  that  the  public  begin  to  realise  the  comparative  cheap- 
ness of  many  stocks  and  thares  which  cannot  be  affected,  except 
indirectly,  by  the  Balkans  difficulties.  People  have  had  to  sell 
investments  in  orJer  to  pay  oifierences  ;  and  dealers,  while  not 
ave^^e  to  havirg  stock  on  their  bocks,  naturally  wanted  to  get  it 
as  cheaply  a."  possible  The  remarkable  strength  of  Consols,  how- 
ever, is  a  bull  point  for  the  House  at  large  ;  and  the  mere  antici- 
pation of  a  change  of  Government  at  home  provided  an  added 
cause  for  subdued  cheerfulness. 

The  feature  of  the  H,  me  markets,  so  far  as  Electricity  is  con- 
cerned, is  a  boomlet  in  Central  London  issues.  The  Ordinary  stock 
put  on  5  points  on  Monday  afternoon  and  6  more  on  Tuesday,  the 
Deferred  following  with  a  gain  of  8.      Inqniriea  in  the  market  aa 
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to  the  cause  of  this  sudden  improvement  were  met  with  the  polite 
reply  that  the  company  was  poiug  to  be  taken  over,  beyond  which 
the  informants  would  no  farther  go.  "  What  does  it  matter,"  said 
they,  "  who  is  the  lucky  purchaser  /  Surely  it  is  sufficient  to  be 
told  that  the  line  is  going  to  be  bought  up  /  " 

City  and  South  London  rallied  to  42i,  after  having  been  weak, 
the  price  going  back  to  40J,  notwithstanding  persistent  tips  that 
It  was  the  cheapest  to  buy  in  the  Home  Railway  market.  The 
company's  1903  Preference  has  risen  1,  which  brings  it  into  line 
with  the  l)i91  stock.  Metropolitans,  from  561,  tumbled  to  52J,  at 
which  price  support  was  accorded  and  a  smart  recovery  marked. 
Districts  are  unaltered  on  the  week,  and  no  change  has  taken  place 
in  Great  Northern  and  City  Preferred.  Underground  Electrics  went 
back  slightly — the  Is.  shares  to  12s. 

News  is  still  awaited  as  to  developments  in  the  case  of  the  Met- 
ropolitan Electric  Tramways  Company,  pending  which  the  price  of 
the  Ordinary  hardened  to  ly's,  and  the  Deferred  to  63.  3d.,  though 
both  Debenture  stocks  of  the  company  lost  a  point  apiece.  London 
United  Tramways  Preference  are  another  House  tip,  and  show  4 
rise,  but  whether  it  is  right  or  not  to  buy  them  should  be,  it  seems 
to  us,  left  to  the  judgment  of  those  with  inside  kniwledge.  Some 
announcement  is  expected  this  week.  British  Electric  Traction 
Preferred  went  back  to  12.  - 

In  the  Foreign  department,  the  Mexican  group  shows  a  fair 
amount  of  steadiness,  and  this  notwithstanding  the  fact  that  some 
of  the  other  securities  connected  with  the  group  to  which  these 
Latin-Canadians  belong,  have  been  the  reverse  of  good.  Mexican 
Light  and  Power,  and  Mexico  Trams  are  unchanged.  Monterey 
Debenture  eased  off  A,  and  Shawinigan  Water  fell  1.  On  the  other 
hand,  Sao  Paulo  Trams  regained  5  points,  and  Montreals  are  4  up. 
A  good  deal  of  business  is  being  done  in  the  rights  on  Mexico 
Trams,  the  price  of  which  at  the  time  of  writing  is  about  \i 
premium,  bargains  being  done  for  cash.  This  price,  it  may  be 
mentioned,  is  quoted  for  the  rights  on  the  old  shares.  For  example  : 
a  seller  of  the  new  shares  which  attach  to  50  Mexico  Tramways 
would  receive  £15  if  he  sold  at  li  premium. 

Anglo-Argentine  Tramways  Pr.-ferences  are  a  dull  market,  and 
the  Firsts  can  be  picked  up  below  5,  There  is,  however,  a  better 
feeling  for  the  Debenture  stock,  and  the  latest  issue  hardened 
from  2i  discount  to  1 J  discount,  while  the  4  per  cent.  Debenture 
stock  put  on  J.  British  Columbia  issues  are  better,  and  Electric 
Supply  of  Victoria  Debentures  are  2  points  to  the  good.  Calcuttaa 
eased  off  J,  and  La  Plata  Trams  are  fiat  as  the  result  of  the  recent 
meeting.  At  that  gathering  we  believe  there  was  sharp  criticism  ; 
but  so  far  as  we  have  been  able  to  ascertain,  those  proprietors  who 
were  not  presput  at  the  mee'ing  received  no  further  intimation  of 
this,  beyond  the  statement  that  there  was  some  discussion.  On  this 
point  there  may  be  more  to  say  later. 

The  telegraph  market  is  firmer,  and  the  recent  reports  by  the 
Eastern  undertakings  are  regarded  as  extremely  satisfactory. 
Eastern  Ordinary  is  a  point  to  the  good,  but  Eastern  Extensions  have 
not  recovered  the  small  amount  which  they  lost  last  week.  Globe 
Preference  gave  way  on  a  few  forced  sales,  and  West  India  and 
Panama  dwindled  to  Syj.  In  the  American  section,  Anglo-American 
Deferred  rallied  to  2."iJ,  but  there  is  not  much  change  otherwise. 
Amazons  at  8  show  an  improvement.  Indo-Europeans  again  gave 
way,  and  Great  Xortherns  lost  10s.  National  Telephone  Deferred 
hardened  on  balance,  although  there  are  occasional  spasms  of  weak- 
ness.    Oriental  Telephones  are  3V  lower. 

The  market  in  Marconis  is  moved  by  the  speculative  position, 
and  after  the  shares  had  been  sold  down  to  5,  they  picked  up  to  5J. 
Activity  developed  in  Canadian  Marconis.  the  announcement  that 
the  Canadian  Government  had  come  to  terms  with  the  company 
helping  to  stimulate  business.  After  hardening  to  223.,  the  price 
drooped  to  2O3.  6d.,  while  Americans  and  Spanish  are  almost 
neglected. 

Amongst  English  Electricity  Supply  shares,  Metropolitans  con- 
tinue to  be  a  weak  market,  falling  another  J  ;  while  Ciiunty  Pre- 
ference lost  J.  On  the  other  hand,  Hoves  have  moved  up  to  7;J, 
and  the  demand  for  them  appears  to  be  still  unsatisfied.  The 
market  as  a  whole  is  extremely  quiet,  and  even  in  City  Lights 
dealings  have  died  away  to  something  like  a  minimum.  At  the 
same  time,  the  holder  of  any  of  the  London  companies'  shares  may 
be  well  advised  not  to  sell  just  at  present. 

Manufacturing  sto(-ks  and  shares  are  somewhat  on  the  dull  side. 
Electric  Constructions  are  certainly  harder,  and  Callenders 
regained  5s.  of  the  recently-deducted  dividend.  India  Rubbers, 
however,  fell  10s.  to  11.  Castner-Kellners  are  a  little  lower,  despite 
the  repetition  of  the  20  per  cent,  dividend,  and  Brush  Second 
Debenture  was  marked  down  another  2  points.  The  Rubber 
market  failed  to  benefit  from  a  slight  stiffening  of  the  quotation 
for  the  raw  produce,  share  prices  remaining  dull  on  the  whole. 


ELECTRIC    TEAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Hurst,  Kelson  &  Co.,  Ltd.— The  annual  meeting  was 

held  at  Glasgow  last  week.  According  to  the  FimiHcier,  Sir  Thomas 
Mason,  who  presided,  said  he  was  glad  to  be  able  to  recommtnd  a 
dividend.  Their  prospects  were  entirely  different  from  last  year, 
and  but  for  the  miners'  strike  the  conditions  would  have  been  even 
better.  They  were  in  the  position  to  be  able  to  pay  12  months' 
dividend,  and  a  dividend  at  the  rate  of  li  per  cent,  per  annum  on  the 
preferred  share  capital  from  May  15th  to  November  llth  was 
payable  on  the  latter  date,  while  a  dividend  of  equal  amount  would 
be  paid  on  May  loth  next.  Railways  had  been  giving  the  company 
a  good  share  of  work.  Orders  were  coming  rapidly  in  from 
both  England  and  Wales.  If  prospects  continued  as  they  were,  the 
condition  of  the  company  would  be  even  better  next  year. 


Fort- 

Receipts for 

No, 

ec  Route 

Locality. 

night 

the 

of 

Total  to  date. 

J  miles 

ended. 

fortnight. 

wks. 

open. 

£ 

£* 

£ 

£* 

[nc. 

Aberdeen    .. 

Nov.    6 

2,845 

+    179 

ai 

36,300 

+     319 

U-4 

Ayr 

..      9 

292 

+      14 

26 

9,916 

+      238 

8 

Birminghftm  Corp. 

.,      2 

91,746 

-1-4,909 

31 

83(),674 

+  101,738 

57-17 

Blackburn   .. 

1.      fi 

a.289 

-1-    164 

32? 

39,oeo 

+      624 

14-62 

Blackpool  Corp.    . . 

„      7 

1,176 

+      90 

60,8'6 

+  6,690 

11-87 

Blackpool-Fleetw'd 

,.      9 

(JfO 

-(-      54 

is 

21,536 

-      520 

8 

Bournemouth 

„      6 

3,187 

+    103 

31? 

61,409 

+   1,874 

21-95 

Bradfora      .. 

,.      i 

10,518 

+      69 

31 

171,488 

-      691 

56 

Brighton      . . 

„    10 

1,119 

-I-      31 

32 

36,>'37 

-  1,036 

9-6 

•  • 

Bristol 

„      8 

13,560 

-^  1,105 

311,182 

,  26,430 

80-6 

•• 

Brit.  Eleo.  Trao.  Co. 

;  \irdrie 

,.      1 

682 

+      41 

44 

13,181 

+  3,36S 

8-66 

BaruBley  ,. 

,.      1 

!-8i) 

-1-        9 

„ 

7,9i8 

—    as8 

Barrow     . . 

i,      1 

664 

*      61 

„ 

16,8H4 

+  8,181 

6-87 

Devonport 

..      1 

1,0.0 

+      47 

23,724 

+   1,649 

8-R5 

Gateshead 

..      1 

2,153 

+        2 

„ 

4  1,964 

+      u 

11-36 

Gravesend 

,.      1 

433 

)-      23 

ij 

9,318 

—        153 

6-6 

Greenock.. 

„      1 

Ifiii 

+    131 

„ 

85,813 

+  S.lfS 

7-26 

Kidderminster  ., 

..      1 

!i05 

<•     .11 

,^ 

5,?30 

+        £6 

Merthyr   .. 

..      1 

402 

+       6 

8,87  < 

-      S'.O 

a-9 

Metropolitan     , . 

11      1 

16,9f5 

-   1B9 

,, 

31:7,117 

—  1,1  9 

aa 

Middleton 

,.      1 

t21 

+      12 

„ 

14,823 

-     337 

8-6 

Mid.  Joint  Com'tee 

i,      1 

6,f91 

-1-    412 

ji 

140,763 

+  7,468 

Oldham— Ashton 

,.      I 

1.201 

f       65 

26,9ii8 

+    l,-8i 

9-i8 

Peterborough     . . 

.,      1 

24j 

+        5 

jj 

.   6,l81 

+      341 

6-81 

Potteries  . . 

..      1 

4,815 

+      77 

„ 

84,479 

—  1,416 

39 

Rothesay  . . 

,.      1 

99 

■1-      18 

jj 

10,353 

+      471 

2-76 

Southport 

,.      1 

514 

■1-      11 

„ 

13,398 

—      252 

8-17 

B.  Metropolitan.. 

..      1 

1,668 

-I-      13 

ij 

37,644 

-      9i6 

Swansea   . . 

„      1 

2,i80 

—     15 

„ 

50,876 

+      ISO 

ia-6 

Tynemouth 

..      1 

296 

-       B 

ji 

11024 

-      911 

3-76 

Weston-B-Mare  . . 

H           1 

67 

-     a 

„ 

6,726 

—  1,300 

8 

fWorcester 

1,           1 

661 

-(-    10 

II 

13,1^9 

-        67 

6-76 

Wrexham 

,.           1 

217 

+    n 

5,1  8' 

+      570 

^_« 

Yorks.  Wool.  Diat. 

.1           1 

2,147 

+      17 

1, 

47,7t3 

+  1,140 

a 

MiscellaoeouB    . . 

,.           1 

417 

■t-        9 

" 

10,262 

+      182 

Burnley 

..      9 

3,045 

+    345 

1244 

•7 

Burton-on-Trenl  .. 

„    10 

t21 

—     10 

82 

8',793 

—  "480 

6-6 

Bury 

Cardifl 

,.    10 

2,5a5 

+  Hi 

32 

42,197 

-     197 

32-5 

,.      2 

4,883 

+    274 

31 

76,511 

—  1,857 

17-86 

Chatham  and  Diet. 

1,      7 

1,660 

—      14 

45 

38,7i3 

+        61 

14-9t 

Cork 

.,      7 

933 

+      20 

•15 

21,766 

—     928 

9-89 

Croydon 

Oct.  55 

9,477 

+    1S> 

.30 

66,191 

+     9a9 

11-6 

Darlington  .. 

Nov,    2 

460 

+        9 

31 

7,00. 

+       71 

4-87 

Darwen 

„      8 

660 

+      41 

32 

9.021 

+      261 

1-B6 

Dover 

„      2 

425 

—      1 

31 

8,1a 

—     576 

VT 

Dublin 

„      8 

10,107 

+  ;67 

111,519 

—  8,642 

.54 -ai 

East  Ham    .. 

„      9 

z,121 

+      16 

82 

3',501 

-      878 

7-87 

Glasgow 

..      9 

38,352 

+    273 

435.823 

—  9,905 

98 

Bastings 

„    11 

1.572 

-      73 

-  2,iad 

19-8 

Hun 

11      9 

6,036 

+    20, 

.=2 

94866 

+  1,142 

18-0 

-i 

Ilkeston 

.,      7 

i-A 

-      19  1  32 

3,611 

—     718 

,, 

Ipswich 

„      2 

773 

+       16  1  81 

H,6t6 

—      2j9 

10'-6 

,^ 

Kilmamook.. 

„      2 

3  5 

+      11 

24 

4,081 

—      180 

4-2f 

,, 

Lancashire  United 

,.      ti 

2,693 

+      51 

46 

60,776 

+        17 

SB 

Leeds 

,.      9 

16,694 

+  1,079 

32 

261.318 

+  8,318 

iia-; 

Leicester     .. 

,.      9 

6,144 

+    266 

4 

114,9  .7 

+  3,660 

30 

Leith 

„      9 

1,220 

-f      66 

252 

17,776 

+      408 

^•724 

Liverpool    .. 

1,      2 

23,e24 

+    801 

43s 

526,137 

+  22,277 

>19 

'3 

;l.c.o 

Oct.  30 

82,980 

-3,8a0 

1,'.8  ',1.37 

-6 -,864 

141-1 

—I 

London  United     . . 

Nov.    9 

ii.rr2 

—    169 

282,797 

-13,632 

Lowestoft    . . 

„      9 

363 

—      11 

'5 

1,  67 

-        80 

8-6 

Manchester 

.,      9 

33,t82 

+  2,138 

32 

640  1=8 

^  18,861 

105 

Newcastle   .. 

,.      9 

9,009 

+     603 

141  305 

+  2,273 

81-8 

f  [Newport     .. 

„      2 

705 

+      24 

si 

22.029 

—      463 

1-26 

Oldham 

„    10 

4,038 

+    205 

33 

68,411 

+  8,732 

38 

Pontypridd  . . 

„      2 

830 

—        5 

31 

12,3.6 

—      666 

6-6 

Preston 

„      6 

1,573 

+      63 

32 

26,8i4 

+   1,190 

10 

Rotherham  . . 

..      6 

1,843 

+    354 

31? 

21,029 

+  2,256 

18 

Salford 

.,    11 

9  801 

+    415 

32J 

16J,»33 

+  3,769 

41 

Bheffleld 

„     12 

18  941 

+    938 

220,303 

+   9,004 

40 

Bonthampton 

,.      6 

2  269 

-      24 

si 

40,5^7 

-      128 

11 

Soothend-on-Sea  .. 

,.      6 

1,138 

+    119 

32 

27-472 

+  2,782 

7 

Booth  Bhlelda 

„      9 

l,22i 

+      77 

32 

20  6  9 

+      215 

10-36 

Tyneslde      .. 

„      6 

907 

+      49 

19 

9,439 

-     611 

1> 

WaUasey     .. 

,t      9 

2.U62 

+     102 

31? 

86.f)04 

—      35  i 

8-78 

tWalthamston      .. 

,.      9 

666 

+      33 

32 

23  998 

—  1,015 

li 

West  Ham 

Oct.  31 

5  103 

—    24C 

bOI 

81  1  0 

—  3,.:3) 

16-46 

i-*3 

Wolverhampton   .. 

Nov.    6 

2,004 

+  loa 

32 

82,652 

+      734 

18-76 

Cen.  London  Rly... 

„      9 

10.988 

+    367 

90,905 

+  2,404 

6-78 

City  4  8.  Lon.  Rlj. 
Dublln-Lucan  Rly, 

,.    10 

6,185 

—    615 

66  891 

—  4,391 

7-26 

,1      1 

248 

+        5 

2,813 

—      102 

1 

G.N.  and  City  Rly. 

„      9 

8,069 

-      96 

26,477 

-      2112 

8-6 

L'pool  Overh'dRly. 

„    10 

3,196 

+    350 

31,411 

+  a,t96 

fi-6 

LUndudnoOol.  Bay 

1.      1 

340 

+       47 

isj 

15,696 

+      735 

6-6 

Lond.ElecRy.Co. 

,.      9 

23,480 

-1,680 

242  940 

+  4,6fcO 

31-36 

Mersey  Railway    . . 

.,      9 

4  651 

+    602 

40  302 

+  4,277 

4-6 

Metropolitan  Rly... 
Met.  Di strict  Rly... 

,.      i! 

84  217  1—    121 

302.985 

+  6,009 

24-76 

„      9 

26,788 

+    761 

2 14.236 

-.  19  060 

36 

Anglo-Argenolne   .. 

..      1 

106,717 

+  9,927 

2,245  981 

+  100,039 

S Auckland    .. 

Oct. 

19,071 

2,086 

78  029 

+  13  172 

ai'i 

Bombay  IB.E.T.)  .. 

Oct.  11 

6,4u6 

—      60 

136.128 

*   6.716 

SBrlsbane     .. 

Sept. 

22,700 

+  1,660 

181,094 

—  3,566 

Bnt.  Columbia  Rly. 

Calcutta 

Not.  11 

7,'t62 

-    335 

,, 

Cape  Electric  T.Ld. 

{Kalgoorlie,  W.A... 

Sept. 

8,251 

28,788 

30-6 

SLisbon 

Madras         . . 

Oct.  31 

\'mi 

+    '101 

33  211 

+  8,601 

14-7 

tJMontBvideo 

Oct. 

38  4t8 

+  3  454 

316,306 

+  47.V63 

Perth  (W.A.) 

Nov.  8 

8,7H4 

+    511 

83,993 

,  11,896 

39 

'  Compared  with  the  oorresponding  period  ot  1911, 
t  iDOlndee  horse,  steam  >od  other  receipts, 


t  One  week  only, 
One  mootb, 
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8HARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENQLISH    ELECTRICITY   SUPPLY   AND  POYTER   COMPAJflES. 


Bonrnemontta  ft  Poole,  Ord.    , . 

Do,    4J%Pret 

Do.    Beoond  B  %  Fret. 

Do.    4)  %  Deb.  Stock.. 
Brompton  d  Kenfiin^on,  Ord.. . 

Do.    7  %  Cum.  Fret 

Central  Electrlo  Sopply,  4  %1 

Guar.  Deb.  I 

Cbaring  Cross,  West  End  A  City 

Do.    4i  %  Cum.  Frof 

Do,     "City     Undertaking"! 
4i  %  Com.  Prel. ) 

Do.         Do.  4%  Dob 

Chelsea,  Ord.         

Do.    4i%Dob 

City  ot  London,  Ord 

Do.    6%  Cum.  Prel 

Do.    6%  Deb 

Do.    4i  %  Beoond  Deb. 
County  of  London,  Ord 

Do.    6%Pref 

Do.    4»%Deb 

Do.    4}  %  Beoond  Dob. 
Edmundson's,  Ord 

Jo.    6%  Com.  Prel 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cam.  Prel 

Do.    4i%  First  Deb 

Bove 


DlTldeods 

lor 

ion. 

1913. 

Si 

1^ 

« 

« 

Hi 

4* 

10 

«( 

T 

1 

4 

t 

( 

ei 

«i 

*i 

4i 

H 

4 

t 

b 

4i 

44 

*>l 

H 

Ht 

« 

K 

6 

e 

4i 

44 

H 

4t 

A 

B 

*t 

« 

m 

Nil 

Nil 

M 

44 

6 

A 

A 

6 

4« 

H 

9 

8t 

Closing 
Quotations 
Nov.  latli. 


10  —  104 
98  — lOO 
fl  —  9i 
8J-  9 
97-100 


4-    4J 

94  —  96 
4i-     4i 

98  -101 
16  —  18 
13  -  184 

118  —139 

99  —103 

U  -  in 

m-  135 
10«  —108 
118  —101  xd 

84  —  OT 

93  —  9» 
74-    '^ 


Rise  Present 
+  or     Yield 
Fall 


4  13 

6  14 
4  10 


Nil 

NU 

6    8  6 

B  17  1 

4  17  7 

4  14  9 

6  13  6 


Kensington  A  Kolghlebrtdge,  Old 

Do.    4%  Deb 

Kent  Elec.  Power,  41  %  Deb.  .. 
London  Elcotrio,  Ord 

Do,    6%  Prel 

Do.    4  %  First  Mori.  Deb,    . .  . 
Metropolitan         ; 

Do,    4i  %  Com.  Pre! ' 

Do.    4}  %  First  Mort.  Deb. . . 

Do.    84%  Mort.  Deb 

Midland   Electric  Corporation  ) 

4)  %  First  Mort.  Deb.  I 

N«woastle-on-Tyne  6  %  Prel.,  I 

Non-Cum.  i 

Nortb  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Rod.)  J 

Notting    Bill,   8  %  Non-Cum.  I 

Prel.  f 

Oxford  

Bl.  James'  and  Pall  Mall,  Ord, 

Do.    7%  Prel 

Do.    M  %  Deb 

Smitbaeld  Markets,  Ord, 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb,    . . 
South  Metropolitan,  7  %  Pret.. . 

Do.    4i  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    B%  Cum.  Prel 

Do.    4i  %  First  Mort.  Deb, . . 
Westminster,  Ord, 

Do,    H  %  Cum.  Prel 


Closing 
Quotations 
Nov.  12th. 


Rise  j  Present 
-t-  or     Yield 
Fall 


1911. 

1913. 

9 

81 

4 

4 

t 

44 

6 

8 

4 

4 

4 

4» 

44 

84 
44 

6 

6 

6 

6 

6 

« 

1i 

6t 

10 

lUt 

7 

7 

84 

84 

a 

6 

8 

6 

7 

1 

44 

44 

Nil 

3 

lJ» 

.1 

44 

44 

74—  8 
90-93 
78  —  83 

90  —  98 

Si-  BJ 
41-  48 
99  —103 
86  —  88 

974-  99i 
4i-    4i 

98i-1014 

10  —  11 

6—64 

rsi 

85  -88 

18-  li 


4  17    4 

4    8    8 
8  19    7 


6  11  « 

4  17  7 

4  16  7 

9  19  7 

6  14  3 

4  19  0 

e  13  0 

4  11  0 


COLONIAL  AND  FOREieN  ELECTKICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pre! 

Calcutta,  Ord 

Do.    6%Pref 

Calgary  Power,  1st  Mort,  Eds, 
Canadian  Oen.  El.  Com. 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Bleo.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  ( 

Bleo,  Sopply  Victoria,  B  %  Isl  I 

Mort.  Deb.  f 

Eleo.  Dev.  Ontario,  6   %    Ist  I 

Mort.  Bonds  [  | 
Ealgoorlle  Eleo.  P.  and  L.,  Ord. 

Do.    6%Prel 

Kaminlstlqaia  Power,  B%  Q.  Bs. 

Madras,  Ord 

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  B%  Ist  M.  Bds. 
Mexican  Lt.  ft  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

A 

A 

E 

84 

6 

6 

B 

100 

6 

6 

SlOO 

7 

7 

$100 

1 

7 

R 

1 

100 

5 

.'> 

100 

6 

6 

100 

E 

S 

tBOO 

E 

E 

10/- 

Nil 

1 

A 

A 

SBOO 

B 

6 

E 

Nil 

100 

B 

E    ' 

B 

6 

tioo 

4 

41 

$100 

7 

7 

5 

6 

%-    BB 

ll  '^ 

944-  941' 
116  -120 
118  —142 
i-    1 

94  —  97 

93  —  96 
85  —  88 
964-  97i 
if-    -ft 


-  J 

B    fi    K    > 

.i 

S  1.1     3 

4  16    6 

6    6    9 

-2 

S  16    8 

B  14    9     1 

3    0    0 

6    8    1 

6    6    4 

+  2 

6  13    8     1 

6    3    7 

Nil 

8  14    6 

4  14     4      ; 

4  16    8 

B  18    8 

4  13    0 

6  13    4 

6    8    1 

Monterey  Rly.  Light  ft  Power,  I 

6  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  .. 

Northern.  Lt.,  Power  and  Coal,  \ 

B  %  lEt  Mort.  Bonds  I 

River  Plate,  Ord 

Do.    6  %  NonCom.  Prel.      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  4)  %  ) 

1st  Mort.  Deb.  i 

Shawinigan  Water,  Capital 

Do.    B  %  Con.  1st  Mort.  Bonds 

Do.    41%  Per.  Deb 

Toronto  Power,  4i  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  B  %  1 
Isl  Mort.  Deb.  1 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt.,  1 
Ist  Mort.  6  %  Gold  I 


lOO 

E 

6 

tioo 

8 

9t 

teoo 

6 

6a 

stock 

10 

Do. 

A 

A 

Do. 

6 

6 

100 

44 

44 

8100 

6 

6 

»600 

6 

6 

Stock 
Do, 

t 

n 

100 

6 

6 

1 

lljd. 

I7?d. 

100 

6 

6 

63-86 
gt  I  234  —239  xd 
—  43  Id 


139  — 14.S 
lOG  — 1C8 
102J— IWJ 
99}- 101 J 


93  —  96 

i',~    1 

103  —106 


6  16    3 
3  IS    4 


4  16 
4  10 


TELEORAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6%  Deb.  Red 

American  Telep.  4  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portuguese    Tel.,  6  %  I 
Mort.  Deb.  I 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord, 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  4i  %\ 
Reg.  Deb.  I 
Eastern  Telegraph,  Ord.  Stock 

Do.    8J%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  I 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Idarconi's  Wireless  Telegraph 

Do,    T  %  Cum,  Partio.  Prel. 


10 

4 

stock 

B 

6 

JlOO 

8 

Bt 

$1000 

4 

4 

Stock 

K 

H 

Do. 

6 

6 

Do. 

80/- 

100 

6 

6 

6 

7 

a 

Stock 

4 

4 

10 

A 

10 

10 

10 

6 

4 

4t 

6 

10 

lU 

10 

6 

4 

100 

44 

44 

Stock 

7 

7t 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7t 

j  Stock 

4 

4 

36 

4 

4 

10 

fi 

fit 

10 

6 

H 

10 

IH 

IK 

36 

la 

6t 

1  tioo 

6 

Bt 

(100 

4 

4 

1 

20 

1 

17 

H-  8i 
96J-  98i 

14ei— 147^ 
934-  964 
67  -  £9 

UOi-lUl 
36l-  2f| 

103  —104 


Si-  lOi 
164-  174 
84-  4 
^—  7i 
7J-     78  xd 

98  —100 
130  —139 
764—  78* 
96  —  98  Id 

m-  IS* 


10|—  111 
12  —  13 
27  —  29 
63  —  68xd 


+  4 

4  17    0 

+  A 

6    16 

6    8    6' 

4    3    9 

4    7    0' 

-i 

6    6    8    { 

+  i 

6  16    0    1 

4  16    2 

4    8  11 

4  16    8 

-  t 

5  17     1 

5  14     B 

S     0    0 

6  18    0 

6  11    2 

4  10    0 

+1 

6    5     3    J 

-* 

4   9   a   ! 

4    18 

6    6    8 

—2 

,4    010 

3  19    8 

5    7    7 

-  h 

4  12    4 

—  4 

6     4    2 

-* 

B  12     1 

6  la    4 

5    9    7 

-A 

3  18    2 

-4 

3  15    7 

Monte  Video  Telephone,  Ord, . . 

Do.    5  %  Prel 

National  Telephone  Def. 

New  York  Telep.,  44%  Gen.  Bnds. 

Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  I 
Guar.  Debs.  J 

Router's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red;  i 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America   . . 

Do.     4  %   Debs.,  1   to   1,6001 

guar,  by  Braz.  Bub.  Tel.  / 

West  India  and  Panama  Teleg, 

Do.    6  %  Cum.  Ist  Prel. 

Do.    6  %  Cum.  2nd  Prel. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Deb 

Western  Union  4^  %  Fdg.  Bonds 


1 

« 

Bl 

1 

B 

6 

stock 

A 

100 

44 

44 

1 

K 

6t 

1 

A 

A 

Stock 

4 

4 

Do, 

4 

4 

10 

10 

10+ 

Cart. 

6 

6 

Stock 

44 

44 

6 

H 

5 

6 

6 

34 

34 

100 

4 

4 

10 

34 

10 

A 

A 

10 

6 

A 

100 

6 

B 

10 

7 

71 

Stock 

4 

4 

$1000 

44 

44 

'Iz'^ilt 

153  -155 

+  4 

98  —  S8   xd 

+  i 

li-  13   xd 

'^'^''' 

98—100 

lOi-  111 

126—129 

994-1014 

7i-     74 
it    Ih 

96  —  99 

3A-    3,^8 

->v ! 

lOi-  11* 

9i-101 

ICl  —103 

13i-  13| 

P6  —  98 

-  i 

98  - 101 

4  10  11 

4  11     B 

5  0  10 


B  7  10 
6  17  0 
4  17    1 

6    1  10 


Unless  other\vise  stated,  all  shares  are  fully  paid.  a  Paid  in  deferred  interest  warrants.  f  Interim  Dividend. 


cs.  In  Funded  Dividend  Certs 


CONTINUED    ON    NEXT    PAGE. 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-(«'»irtn««"i.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


Bath  Trams,  Pre(.  Ord 

Do.    6%Pref 

Do.    44  %  Deb 

Brit.  Elec.  Trao.,  6  %  PreJ,     . . 

Do,        Do.  Deferred 

Do.       Do.  6%Cum.Pr'f. 

Do.  7%  NonCum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  and  Deb. 

Central  Ijondon  Bailway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4%  Deb 

City  &  Bontta  London,  Ord. 

Do.    6%Pre(.,  1891    .. 


Do. 


Do. 


1901    . . 

Do.        Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Haetings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lanoashire  United,  6  %  Deb.  . , 
London  Elec.  Railways,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do,    4%  Deb 


Closing 
Quotations 
Nov.  12th. 


ICfi  -i08 


1C7 


-109 


97  -99 
12  —  18 

2^     23 

69  —  74 
2J-    21 

77  —  82 
81  —  83 
95  —  97 
5i-     fj 

70  —  74 


3  18  5 

3  4  0 

4  11  9 
4  12  7 
4  12  7 
4  U  9 
4  0  10 
4  12  4 

Nil 

8    6  8 

6    1  7 

4  11  0 

4  17  7 


HAMB, 


Metropolitan  Railway  Consoli 

Do.    Surplus  Lands    .. 

Do,    B4%Deb 

Do.    8*  %  Pref 

Do.    84  %  Con.  Pref.  . . 
Metropolitan  Distrlot  Ord. 

Do.    6  %  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    .. 

Do.    4i  %  First  Pref.  . . 

Do.    84%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4  %  Deb 

Underground     Eieo.    Railways 

Do.    "A" 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 


Stock 

Dividends 

Share. 

for 

, 

1911. 

1913. 

100 

^ 

141 

100 

% 

•i'A 

100 

3 

84 

100 

B 

34 

100 

B 

84 

100 

Ni7 

Nil 

100 

« 

tt 

100 

4 

4 

100 

4 

4 

100 
100 

^ 

^ 

1 

6 

ht 

I 

Nil 

1 

i> 

6 

100 

M 

*h 

100 

1 

6 

84 

6 

1 

A 

6 

100 

4 

a 

100 

4 

10 

1/- 

100 

44 

44 

100 

U 

£2 

6 

Kil 

B 

3 

lOO 

4i 

*i 

Closing 
Quotations 

Nov.  12th. 


141  —143 
94  —  96 
97  -99 

87  —  SO 
76  —  78 
li-    li 


9.5  —  98 

hi      aS 

87  —  90 

H-   ifi 

67  —  72 

^\ 
99  —101 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  let  Pref.     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do.    44  %  Deb 

Do.    6%Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  B.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do,    44%Deb 

B.  Columbia  Elec.  Bly.,  Def.    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do,    44  %  1st  Mort.  Deb. 

Do,    44  %  Vancouver  Deb.    . . 

Do.    4}  %  Con.  Deb 

Oalootta  Trams,  Ord 

Do,    6%  Pref 

Do,    44%Dfib 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  RIy.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  . . 

Do.    6%ADeb 

Do.    6%BDeb 


6 
6 

^ 

n 

100 

4 

4 

lOO 

H 

H 

100 

6 

B 

100 

5 

B 

10 

K 

A 

100 

*h 

H 

100 

6 

6 

K 

Ht 

6 

f> 

5 

100 

44 

H 

100 

K 

100 

K 

A 

100 

B 

B 

40 
100 

^ 

n 

100 

n 

H 

6 

7 

!>+ 

6 

f> 

B 

100 

1 

n 

4 

6 

6 

Bt 

100 

5 

B 

100 

f> 

6 

$1000 

6 

E 

1 

Nil 

100 

B 

B 

JOO 

6 

3 

m-  5A. 

4,^-     4»? 

92  —  94 
89  —101 
99  —101 

1034—1064 

Hi—  12 

98  —100 
S8  ^100 
1,'.—  7f5;Xd 

il—    5Jsd 
1004-1084 
144  -149 
117  -121 

iafi-1094 

9S  —101 
108  —105 
100  —10.^ 

5a-  ea 

m-  6i> 

99  —102 

H-   U 

64-  6| 
99  —102 

93  —  97  ?ca 
99  —108 

86  —  91' 
35  —  43 


La  Plata  Eleo.  Trms,  Ord. 
Do.    Pref 

Lisbon  Eleo.  Trams,  Ord, 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr,  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Oen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord,    . . 

Do.    6%Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord,    . . 

Do.    6%  let.  Deb 

Rangoon  El.  Tr.  4  Sup.,  Pref. . . 

Do.    44  %  Ist  Deb 

Rio  de  Janeiro  Trams 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    B  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  Ist  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb, 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  H  %  Deb, 


I-  i 
fS-  1 
1  -  1  j  xd 
1-  li 

98  —  97 
100  —103 

91  —94 
1004— 102A 
111  —116" 

954-  974 

98  —101 
■JA-    7A 

S  —    64 

99  —101 

n-  H 

99  —102 
64—    6 

99  -101 
145  —155 
1004—1024 

96  —  98 
260  -270 
102  —104 

82  —  85 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  Wilcox 

Do.    Pref.  

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    8  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Belsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    .. 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Llndley,  Ord 

Do.    Pref.  

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     . . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Oallender's  Cable 

Do.    Fref.  

Do.    Deb 

Castner-Sellner 

Do.    Deb 


1 

fi 

1 

B 

6 

1 

38 

14t 

1 

A 

A 

1 

Nil 

,, 

1 

Nil 

100 

B 

B 

100 

B 

5 

6 

10 

Ht 

6 

K 

A 

100 

*>, 

t 

100 

N^^ 

8 

Nil 

100 

4 

4 

100 

1 

6 

A 

1 
9 

Nil 

Nil 

100 

B 

6 

100 
100 

t 

Jt 

6 

IB 

Mt 

B 

6 

5 

100 

*h 

44 

1 

30 

Iht 

100 

«4 

H 

Crompton  &  Co 

Do.     Deb 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £B  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    .. 

Do.    Pref. 
Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Bubber,  G.  &  T.    . . 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do,    Pref 

Do,    Deb 


B6  —  66 


I-     H 


t8—      ts 
97  -100 

i-     1 

li-  2 
65  —  69 
73  —  75 

l|—  2 
74—    8 


90  —  95 
12  —  12| 

102  —104 
10—  11 
94-  104 


68  —  60 


Unless  otherwise  stated,  all  shares  are  fully  paid.     +  Interim  di\'idend. 


Bank  rate  of  Discount  5  oer  cent.,  October  17th.  1912. 
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MORE    NOTES    ON    ELECTRIC    WELDING. 


|{y  V.  D.  GREEN. 


[Paper  i-md  before  the  BIRMINGHAM  AND  DISTRICT  Electrii: 
Club,  .\o\emher  Vith,  1912.) 

In  a  previoHB  paper  which  I  had  the  plfasure  of  readintr  before  the 
Olub  in  IflO'.i,  I  dealt  (soimnvhat  surerticially,  I  am  af  raiH )  with  the 
peneral  principles  of  electric  weldine  and  some  of  the  chief  types 
of  apparatus  tmployed.  Thie  eveninir  I  propose  to  deal  in  rather 
more  detail  with  ato  and  butt  welders,  and  to  touch  upon  some 
recent  developments. 

Before  troint;  into  the  question  of  electric  weldinp  apparatus  and 
machinery,  it  would  seem  advisable  to  consider  some  of  the 
characteristics  of  the  welds  themselves. 

A  perfect  weld  may  be  defined  as  a  union  of  the  two  welded 
parts  so  perfect  that  the  tensile,  compressive,  and  other  properties 
of  the  resultinp  joint  are  as  (rood  as  those  of  the  unwelded  metal. 
Perfeotiou,  however,  is  seldom  attained  in  this  world,  and  welds 
form  no  exception  to  the  rule.  We  will,  therefore,  briefly  consider 
some  methods -in  nee,  electrical  and  otherwise,  and  see  how  near 
they  come  to  our  ideal.  In  a  paper  given  before  the  Institutinn  of 
Civil  Engineers  recently,  the  authors,  wlio  certainly  had  no 
particular  bias  in  favour  of  electric  or  any  other  method  of  weldinp. 
found  that,  assutninff  a  standard  of  strenpth  at  the  weld  of 
70  per  cent,  of  that  of  the  unweldcd  material,  electric  welding  by 
the  Thomson  or  low-pressure  alternating-current  system  gave  much 
more  reliable  results  than  ;,'as  or  arc  weldinjr. 

The  reason  of  this  is  not  far  to  seek.  The  conditions  of  weldinp 
are,  first,  that  there  should  Ixi  no  oxide  or  foreign  matter  left  in  the 
weld ;  secondly,  that  the  right  temperature  and  pressure  or 
"working"  should  be  used;  and,  thirdly,  that  the  hcaticg  effect 
ahoald  be  stopped  at  the  proper  time  so  as  to  prevent  actually 
fusing  the  metal.  Now  gas  welding  .systems  (and  for  that 
matter,  electric  welding  by  means  of  an  arc)  are  fusion 
methods.  Take  the  case  of  a  broken  shaft.  If  it  is 
to  be  repaired  by  means  of  an  arc  or  by  gas,  the  broken 
ends  are  first  turned  down  tai)er  at  the  edges,  so  that  when  clamped 
together  in  position  for  welding  a  deep  "V"  is  left.  Into  this 
the  operator  proceeds  to  fuse,  bit  by  bit.  new  metal,  until  the  weld 
is  large  enouirh  to  stand  turning  down  to  the  level  of  the  original 
shaft.  .Now  everything  evidently  depends  ujion  the  operator.  If 
he  has  the  necessary  skill,  he  has  united  the  two  parts  with  a  circle 
of  fused  metal  which  is  as  wide  as  the  "  V  "  slot.  But  this  fused 
metal  has  a  totally  different  micro-structure  to  that  of  the  original 
pieces,  and  as  the  finished  shaft  cannot  well  be  moved  from  its 
aligning  cramps  until  it  has  cooled,  it  is  practically  out  of  the 
question  to  "  work  "  the  metal  by  pressure  or  "  tooling."  When  the 
operator  has  t,ut  the  necessary  skill,  the  result  defies  description,  and 
will  very  likely  fall  to  pieces  as  soon  as  the  least  strain  is  put  upon 
it.  As  a  matter  of  fact,  the  only  way  to  get  a  really  strong  weld 
in  a  shaft  by  a  flame  process  is  to  drill  and  tap  both  pieces,  and  let 
a  stud  of  metal  similar  to  the  shaft  half  into  one  piece  ami  half 
into  the  other,  fusing  metal  all  round  the  screw  and  the  "  V  "  slot 
80  as  to  prevent  it  shifting  afterwards.  I  have  used  this  very  suc- 
cessfully in  welding  crankshafts  by  acetylene. 

Contrast  this  with  the  same  done  by  means  of  the  low-pressure 
alternating-current  system.  Here  the  heat,  upsetting  pressure  and 
(in  some  machines  where  a  swager  device  is  fitted")  the  "tooling  out" 
of  the  burr  formed  by  the  weld  are  all  under  perfect  control.  The 
heat,  instead  of  being  communicated  to  the  weld  from  the  outside 
by  means  of  a  flame  (a  method  which  is  wasteful,  and  takes  time), 
is  created  in  the  metal  itself  by  means  of  the  c-Rloss  due  to  its  own 
resistance.  The  shaft  to  be  welded  is  clamped  in  the  welding  jaws. 
with  a  suitable  distance  piece  between,  so  as  to  allow  for  the  "  shut  ' 
of  the  weld,  if  it  is  necessary  that  the  overall  dimensions  of  the 
finished  shaft  should  be  the  same  as  before.  The  electrical  and 
mechanical  adjustments  being  set,  the  current  is  turned  on,  and  in 
a  few  seconds  the  metal,  unobscured  by  any  flame,  has  heated  to 
the  plastic  stage,  "  upset "  the  predetermined  amount,  and  stopped 
its  own  current.  The  resulting  weld  is  not  an  uncertain  fusion, 
but  a  true  union  of  the  two  opposing  surfaces.  In  spite,  however, 
of  obvious  disadvantages,  gas  and  arc  welding  are  being  extensively 
used  tor  many  purposes  where  great  strength  is  not  esfential,  and 
where  handiness  and  portability  are  of  more  importance  than  the 
actual  cost  per  weld  or  the  speed  of  turning  out  the  work.  More- 
over, there  are  many  cases  where  it  is  only  possible  to  apply  one 
of  these  systems  successfully.  The  man  who  tried  to  patch  up  a 
broken  casting  with  a  low-pressure  welder  would  see  trouble,  and 
it  would  be  equally  out  of  the  question  to  make  harness  rings  on 
a  commercial  scale  with  an  arc  set.  T?he  principal  field  of  the 
former  will  always  lie  in  the  rapid  repetition  of  standard  parts  or 
repairs  to  finished  work  where  the  heating  must  be  strictly 
localised,  while  the  latter  is  usually  more  useful  for  jobs  such 
as  repairing  broken  castings  and  work  which  must  be  done  in 
position. 

In  the  BenardoB  arc  welding  process  which  is  most  commonly 
used,  the  arc  is  formed  between  a  carbon  rod  of  specially  prepared 
material  which  is  not  readily  consumed  and  the  work  to  be  welded. 
The  sizes  of  the  carbons  vary  considerably,  but  the  samples  before 
you  will  give  yon  a  fair  idea  of  the  average  dimensions.  In  order 
to  minimise  the  risk  of  carbon  being  deposited  on  the  work  the 
welding  tool  should  be  made  the  negative  pole,  where  direct  current 
ie  used,  when  welding  such  work  as  iron  or  steel  castings  or  any 
alloys  where  the  pre.-ence  of  carbon  is  objectionable.  When  the 
arc  is  used  only  for  brazing  or  soldering,  thix  point  is  not  of  so 
much  importance,  and  as  brazing  sets  are  generally  handled  by  men 
whose  knowledge  does  not  extend  to  an  appreciation  of  the  pro- 
perties of  an  electrlooirouit,  it  is  usually  preferable  to  connect  the 


anvil  and  work  to  the  earthed  main  of  the  supply  system  irrcBpec- 
tive  of  its  polarity.  The  welding  tool  is  always  treated  with 
respect,  because  the  Bame  obviously  proceeds  from  it,  but  the  idea 
of  the  anvil  being  also  "alive"  is  not  so  evident,  and  if  the 
operator  receives  an  unpleasant  reminder  of  the  fact,  his  views  on 
the  process  are  apt  to  be  biased.  One  of  the  great  advantages  of 
arc  welding  over  the  Thomson  low-pressure  or  "resistance"  method 
is  that  practically  unlimited  heat  is  available  (a  matter  of  great 
importance  where  patching  defective  castings  or  cutting  metal  is 
to  he  done),  without  unduly  increasing  the  weight  of  the  apparatus 


Fig.  1. — Small  Arc  Brazing  Tool. 

to  bo  handled.  In  this  connection  the  small  welding  tool  before 
you  will  be  of  interest.  Most  of  the  cable  work  on  our  demonstrat- 
ing plant  was  soldered  up  with  it,  and  the  resulting  work  was  not  so 
much  blackened  as  would  have  been  the  case  had  an  ordinary 
paraflin  blow  lamp  been  used,  while  the  insulation  of  the  cable  was 
less  affected  by  the  heat.  The  regulation  of  the  heat  was  effected  by 
a  lamp  plug  board,  and  I  propose  to  demonstrate  the  practical 
application  of  it  for  soldering.  The  object  of  the  resistance  is,  of 
course,  to  break  down  the  110  volts  pressure  of  the  dynamo  to  that 
necessary  for  the  arc,  and  for  steadying  and  regulating  the  arc 
when  formed.  I  trust  also  to  show  the  use  of  the  arc  for  cutting 
metal  instead  of  sawing,  where  extreme  accuracy  is  not  essential. 
As  a  matter  of  fact,  however,  the  current  should  be  about  .iOO 
amperes,  instead  of  the  200  I  am  about  to  use.  In  this  connection 
it  has  always  appeared  to  me  that  an  arc  plant  would  be  very 
useful  for  cutting  off  the  "risers"  or  "gates"  left  on  castings, 
instead  of  dealing  with  them  in  the  usual  way. 
The  principal  inherent  disadvantages  of  the  arc  process  are  : — 

1.  The  results  obtained  depend  entirely  upon  the  skill  of  the 
operator,  and  so  cannot  very  well  be  made  automatic  for  repetition 
work. 

2.  It  is  not  so  safe  as  the  "  resistance  '  method,  owing  to  the 
comparatively  high  voltage  used,  the  sparks  thrown  off  when  large 
work  is  t)eing  done,  and  the  chemical  effect  of  the  ultra-violet  rays 
on  the  skin,  unless  the  operator  is  well  protected  by  asbestos 
gauntlets,  apron,  and  metal  helmet  with  non-actinic  glass  eye- 
holts.  It  then  becomes  rather  difficult  for  him  to  see  what  he  is 
doing.  These  remarks  apply,  of  course,  chiefly  to  large  work,  and 
for  small  brazing  sets  elaborate  precautions  do  not  appear  neces- 
sary, although  suitable  dark  red  glasses  should  always  be  used. 
The  results  of  exposure  to  the  ultra-violet  rays  of  the  arc  are 
curious.  The  skin  is  tanned,  and  peels  off  in  the  same  way  as  when 
exposed  to  very  bright  sunlight.  It  is,  however,  more  unpleasant 
than  dangerous. 

3.  The  difficulty  of  keeping  the  arc  reasonably  steady  becomes 
more  and  more  serious  as  the  work  to  be  done  becomes  smaller. 
The  temperature  of  the  arc  itself  is  very  high,  and  cannot  be 
altered  to  (iny  great  extent,  so  that  the  only  way  to  decrease  the 
heating  effect  is  to  reduce  the  volume  of  the  flame.  Up  to  a  certain 
point  there  is  not  much  difficulty  in  doing  this,  because  it  is  only 
necessary  to  cut  in  more  resistance,  and  so  decrease  the  current. 
But  in  dealing  with  finer  work,  such  as  hard  soldering  a  brooch, 
the  flame  has  to  be  narrowed  down  to  the  equivalent  of  a  thin  blow- 
pipe flame,  and  as  the  stability  of  an  arc  decreases  rapidly  as  the 
ratio  of  length  to  width  increases,  a  point  is  soon  reached  when  the 
electrode  has  to  be  held  so  near  the  work  that  it  is  difficult  to  see 
what  is  happening.  It  is  obvious  that  this  point  will  be  reached 
sooner  with  alternating  than  with  continuous  current,  and  it  is 
for  this  reason  that  continuous  current  is  nearly  always  used, 
though,  as  you  have  already  seen,  the  use  of  alternating  current  is 
quite  practicable  on  a  larger  scale. 

The  voltage  across  the  arc  varies  from  50  to  about  150  volts,  and 
the  current  from  '5  ampere  to  about  500  amperes,  according  to  the 
particular  job  in  hand.  Where  arc  welding  plays  an  integral  part 
in  the  manufacturing  processes  of  a  works  the  method  of  breaking 
down  the  mains  pressure  through  a  resistance  is  nearly  always  too 
costly,  besides  making  the  users  an  utter  nuisance  to  everyone  else 
on  the  same  supply  feeder  main,  and  a  specially  wound  motor- 
generator  or  power-driven  dynamo  having  a  pronounced  falling 
characteristic  is  usually  installed.  I  propose,  however,  to  deal 
with  the  question  of  generating  and  converting  plant  on  another 
occasion. 

In  most  manufacturing  processes  where  welding  is  required, 
modern  competition  demands  great  accuracy  in  the  finished  article, 
low  running  cnsts  and  a  large  output  from  each  operator.  This 
accounts  for  the  steadily  increasing  use  of  the  low-pressure  alter- 
nating system  first  introduced  by  Elihu  Thomson  in  1885.  As  has 
been  previ<m8ly  mentioned,  the  principle  con'-ists  of  cau,-ing  very 
large  currents  to  pass  through  the  abutting  ends  of  the  pieces  of 
metal  to  be  welded,  thereljy  causing  heat  to  be  generated  at  the 
point  of  junction,  which  is,  of  course,  the  point  of  highest  resist- 
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ance.  At  the  same  time  mechanical  pressure  is  applied  to  force  the 
parts  together.  As  the  current  heats  up  the  metal  at  the  junction 
to  the  welding-  temperature,  the  pressure  "follows  up"  the 
softening  surface  until  a  complete  weld  is  effected,  and  as  the  heat 
is  developed  by  the  c^B  loss  in  the  metal  itself,  all  parts  are  equally 
heated. 

Referring  to  the  strength  of  the  welds  made  by  this  process.  Sir 
Alexander  Kennedy  made  tests  at  the  request  of  the  Thomson  Co., 
and  reported  as  follows:— •' I  have  tested  the  bar,  both  welded 
and  in  its  natural  condition,  and  the  result  of  both  tests  is  given  in 
the  tables.  In  the  case  of  the  wrought-iron  bars,  the  ratio  of  the 
welded  to  the  unwelded  bar  is  as  follows :— 2  in.  diameter,  82  per 
cent.  :  li  in.  diameter.  84  per  cent.  :  1  in.  diameter,  87  per  cent.  ; 
J  in.  diameter,  98  per  cent.  ;  J  in.  diameter,  about  95  per  cent. ; 
mean  ratio,  89  per  cent. 

"  In  the  case  of  the  J -in.  bar  the  pieces  tested  broke  very  close 
to  the  weld.  There  was  not  enough  bar  left  to  enable  me  to  make 
separate  tests  of  the  bar  in  its  natural  condition.  The  95  per  cent., 
therefore,  is  in  the  nature  of  an  estimate.  Of  course,  in  all  cases 
the  durability  of  the  metal  in  the  neighbourhood  of  the  weld,  as 
measured  by  its  ultimate  extension  and  reduction  of  area,  is  less 
than  elsewhere,  as  the  figures  in  the  report  show.  The  ratio  of 
strength  of  weld  to  solid  bar  in  the  case  of  the  Bessemer  steel  speci- 
mens is  as  follows  : — 1  in.  diameter,  92  per  cent.  ;  J  in.  diameter, 
97'5  per  cent.  :   J  in.  diameter,  100  per  cent. 

"  In  this  case,  it  will  be  seen  that  with  the  J-in.  bar  the  metal 
was  somewhat  hardened  by  the  heat,  so  that  it  was  actually 
stronger  at  the  weld  than  the  metal  was  in  its  natural  condition,  as 
shown  by  the  occurrence  of  fracture  through  the  solid  bar,  and  not 
through  the  weld." 

It  will  be  noticed  that  apparently  the  strength  of  the  weld 
decreases  with  increasing  cross-section  :  but,  in  my  opinion,  the 
results  obtained  merely  show  that  the  machine  on  which  the  above 
samples  were  welded  was  too  email  to  deal  properly  with  the  large 
sizes.  There  is  always  one  particular  speed  and  setting  which  gives 
the  best  result  for  a  given  weld,  and  there  is  apparently  no  reason 
why  all  the  sections  tested  should  not  have  averaged  the  same 
breaking  stress. 

The  following  test  made  upon  some  Xo.  7  s.w.G.  iron  wire  rings 
turned  out  by  one  of  our  semi-automatic  welders  will  also  illustrate 
the  reliability  of  the  finished  work  produced  by  this  process  :— (<i) 
1.09(5  lb.  breaking  pull,  broke  at  weld  ;  (/-)  1.219  lb.  breaking  pull, 
broke  above  weld.  The  solid  wire  itself,  on  being  tested,  broke  at 
1,325  lb.,  showing  that  the  metal  close  to  the  weld  was  slightly 
weaker  than  the  rest  of  tlie  wire. 

The  heat  is  produced  where  it  is  wanted,  and  practically  con- 
fined there.  None  is  wasted  in  maintaining  an  arc.  The  power 
therefore  is  economically  employed,  and  the  welding  may  be  con- 
tinually watched,  as  it  is  not  covered  with  flame  or  obscured  in  any 
way.  So  local,  indeed,  is  the  heating  that  finished  work  may  in 
many  cases  be  welded  without  spoiling  the  polish  for  more  than  a 
quarter  of  an  inch  on  either  side  of  the  weld.  This  process  may  be 
made  automatic,  and  thus  uniformity  of  results  may  be  obtained. 
an  important  matter  where  large  quantities  are  dealt  with.  More- 
over, it  is  extremely  rapid,  being  practically  instantaneous  for 
small  sizes,  while  for  larger  sizes  only  a  few  seconds,  depending  on 
the  horse-power  used,  are  required.  With  regard  to  the  horse- 
power necessary  for  various  kinds  of  work,  the  following  figures 
may  be  of  interest  :  — 


Dia. 


Round  Iron  and  Steel. 

Area 

Eq.  in,  H  p.  Seconds. 

005                     20  10 

0-1                       4-2  15 

0'22  6-5  20 

03                     9-0  25 

045  133  30 


B,T,U. 
per  weld. 
0-004 
0-013 
i  in.  0'22  6-5  20  0027 

I  in.  03  9-0  25  0  046 

!  in.  0-45  13  3  30  0  082 

These  figures  are  taken  from  actual  tfsts,  and  are  not  to  be  re- 
garded as  the  best  which  can  be  got.  It  should  be  remembered 
that  although  the  total  energy  required  to  do  a  given  weld  remains 
much  the  same  whether  the  operation  is  fast  or  slow  within  certain 
limits  of  speed,  the  ratio  of  power  required  to  time  occupied  may 
be  considerably  varied. 

If,  however,  the  rod  is  bent  into  a  ring,  and  the  ends  welded, 
allowance  must  be  made  for  the  current  which  will  be  shunted 
round  the  other  side  of  the  ring.  The  amount  so  shunted  depends 
naturally  on  the  diameter  and  length  of  the  rod  or  wire  composing 
the  ring.  The  times  given  above  are  rather  slower  than  those 
obtained  in  manufacturing  work,  because  it  is  usually  preferable 
to  lose  a  small  percentage  of  the  strength  of  the  weld  in  order  to 
keep  down  the  labour  costs.  As  long  as  it  is  amply  strong  enough 
for  the  purpose  for  which  it  is  intended,  it  would  be  bad  policy  to 
treble  the  production  costs  for  the  sake  of  making  the  job  unne- 
cessarily strong.  Of  course  this  speeding-up  may  easily  be  carried 
too  far.     The  commercial  limits  may  be  taken  as  follows  :  — 

1.  The  power  required  to  hasten  the  weld  rises  in  a  curve  which, 
although  comparatively  straight  at  first,  bends  sharply  upwards 
when  the  time  is  very  much  reduced,  and  this  renders  it  un- 
economical to  press  the  speed  of  welding  too  high.  The  curves 
shown  will  illustrate  this  point  forcibly.  The  running  cost  is 
usually  so  small  compared  with  the  labour  charges,  that  it 
would  pay  to  reduce  the  times  given  in  the  above  table  down  to 
about  one-fifth  of  the  values  there  given,  but  beyond  that,  the 
capital  cist  and  size  of  the  plant  increase  beyond  a  practical  limit. 

2.  The  quality  of  the  metal  also  plays  an  important  part  in  the 
speed  limit.  When  you  can  choose  your  own  speed,  it  is  possible  to 
weld  nearly  anything  in  the  way  of  iron  and  steel  that  you  can  get, 
but  where  the  pace  has  to  be  forced  it  becomes  more  and  more 
essential  that  the  material  should  be  soft,  homogeneous,  free  from 

mpurities  and  slag,  and  consistent  in  quality.     It  must  be  remem- 


bered that  this  paper  is  not  intended  to  be  anything  but  a  practical 
description  of  the  subject,  and  while  I  have  personally  welded  fairly 
bad  stuff  successfully  at  a  high  speed,  it  was  under  laboratory  con- 
ditions, which  would  rarely  be  reproduced  in  commercial  working. 
Where  the  weld  has  been  speeded  up  beyond  the  limit,  and  is  weak 
in  consequence,  it  does  not  always  give  way  at  the  point  of  the 
junction,  as  shown  in  the  test  of  the  7  s.w.o.  wire  already  men- 
tioned, but  sometimes  at  a  point  about  midway  between  the  actual 
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Fig.  2. — Relatios  betweek  Welding  Speed  and  Kilowatts 
(Pressure  of  upsetting  spring  constant). 

weld  and  the  point  where  the  mttal  was  held  in  the  die.  This  is 
due  to  the  sudden  heating  of  the  weld.  Xo  time  is  given  for  the 
heat  to  spread  backwards  into  the  rods,  with  the  result  that  there 
is  a  sudden  line  of  demarcation  at  either  side  of  the  weld,  where  the 
micro-structure  of  the  metal  charges  from  the  silky  fibrous  section 
of  the  wrought  bar  to  a  succession  of  "slip  bands,"  and  thence  to  a 
mixed- up  fused  mass.  The  joint  (one  cannot  call  it  a  weld)  is  then 
no  better  than  an  acetylene  or  arc  weld,  and  will  break  at  the  point 
where  the  micro- structure  changes.  It  has  long  been  the  fashion  in 
papers  on  the  subject  of  welding  to  point  with  pride  to  the  fact 
that  the  metal  has  broken  before  the  weld,  but  if  the  break  is  close 
up  to  the  weld,  the  tensile  test  should  be  retried,  and  if  the  material 
falls  below  a  reasonable  standard  of  strength  and  the  break 
occurs  in  the  same  place  every  time,  the  welding  methods  should  be 
altered. 

:>.  The  shape  of  the  work  has  frequently  a  considerable  effect 
upon  the  welding  speed.  Thu.=.  in  the  manufacture  of  rings,  this 
limit  of  welding  is  usually  reached  (other  things  being  equal) 
when  the  ratio  of  the  diameter  of  the  ring  to  the  diameter  of 
the  stock  from  which  it  is  made  becomes  less  than  .i  :  1.  This 
does  not  mean  to  say  that  it  is  impossible  to  weld  below  that 
size,  but  merely  that  there  is  liable  to  be  trouble  when  working 
on  a  commercial  scale  unless  the  operator  is  very  skilful. 

4.  The  fourth  point  is  the  welding  machine  itself.  From  the 
foregoing,  it  is  evident  that  the  practical  limits  of  the  actual  weld- 
ing time  are  quickly  reached,  and  any  further  speeding-up  can  only 
be  obtained  by  decreasing  the  time  required  to  handle,  clamp, 
release,  ic,  the  stock.  This  means  additional  cost  and  complication, 
and  greater  chances  of  mechanical  trouble,  since  the  machine  must 
be  more  or  less  completely  automatic.  This,  in  tnm,  means 
that  the  setting-up  of  the  machine  and  its  adju-tments  must  be 
done  with  extreme  care,  and  unless  the  works  are  large  enough 
to  pay  for  a  thoroughly  skilled  fitter,  familiar  with  automatic 
welding  machines,  to  adjust  and  repair  them,  a  simpler  type  is 
preferable,  for  it  must  not  be  forgotten  that  a  very  little  wear  will 
upset  the  adjustment,  and  the  machine  will  tnm  out  scrap  quite  as 
fast  as  good  work. 

5.  The  work  itself — that  is,  the  accuracy  of  the  processes  previous 
to  welding  —  plays  an  important  part.  It  has  been  shown 
that  an  accurate  machine  is  necessary  for  high-speed  work,  and  it 
follows  that  it  is  no  use  having  a  machine  which  will  work  to 
yjn  in.  if  the  work  supplied  to  it  varies  J  in.  or  so.  From  these  con- 
siderations it  is  evident  that  there  comes  a  point  somewhere  where 
the  added  working  and  capital  costs  outweigh  the  advantage  of  the 
gain  in  speed.  This  point,  however,  differs  according  to  the  class 
of  work,  and  depends  on  an  equation  which  each  manufacturer 
must  solve  for  himself.  Personally,  I  think  that  the  simpler  the 
machine  can  be  kept  the  better,  and  my  opinion  is  endorsed  by 
many  nanufacturers  who  have  had  experience  of  both  hand  auto- 
matic and  completely  automatic  machines. 

.So  far,  we  have  been  dealing  with  tables  of  round  rods  and  bars, 
but  when  the  stock  is  of  square  or  oblong  section,  the  power 
requisite  to  weld  it  rises,  on  account  of  the  greater  radiating  sur- 
face in  proportion  to  the  mass.  In  the  curves  just  shown  it  will  be 
noticed  that  they  gradually  become  horizontal,  showing  that  below 
a  certain  KW.  input  it  is  impossible  to  raise  the  stock  to  the  welding 
temperature  at  all,  and  that  the  radiation  and  convection  losses 
balance  the  heating  effect.  The  difference,  however,  is  not  neces- 
sarily proportionate  to  the  relative  cooling  surfaces  for  equal  speeds 
of  welding,  and,  therefore,  we  may  fairly  conclude  that  in  practical 
working  the  radiation  and  convection  losses  are  not,  as  a  rule, 
serious.  To  take  an  instance,  a  j-in.  inside  diameter  pipe,  having  a 
cross-section  of  metal  equal  to  that  of  a  J-in.  diameter  round  rod, 
requires  not  046  unit  to  weld  it  but  'OSl.  This  is  an  increase  of 
only  about  32  per  cent.,  whereas  the  relative  cooling  surfaces  are 
approximately  3  :  2.  The  mechanical  pressure,  however,  has 
usually  to  be  much  heavier  with  strip  and  tube  than  with 
ordinary     bar.     and     this     makes     reliable     comparisons     diffi- 
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cult  to  obtain.  la  order  to  determine  the  effect  of 
radiation,  conduction  and  convection  on  eeotions  of 
diCFerinfr  Hhapo  but  equal  area,  it  is  necessary  to  do 
away  with  the  disturbinir  element  of  the  mechanical  pressure,  and 
I  dcciilcii  therefore  that  the  test  must  be  on  fusintr  a  bar,  anil  not 
weldine:  it.  I  therefore  obtained  a  piece  of  S-in.  diameter  round 
iron,  haviufj  an  area  of  '1075  pq.  in.  in  cross-section,  and  a  flat 
strip  ,\,-iu.  thick,  having  an  equivalent  area.  I  then  slacked  off 
the  '■  npsettinp "  eprinps  of  the  welder  no  that  there  was  no 
mechanical  pressure,  and  heated  each  sample  until  it  broke.  The 
power  in  units  was  '014  for  the  bar,  and  '1532  for  the  strip.  This 
is,  however,  an  extreme  case. 

Let  us  turn  now  to  the  question  of  the  material  to  be  welded. 
Where  iron  is  dealt  with  it  should  be  as  soft  and  pure  as  possible. 
Iron  of  this  character  is  to  be  had,  and  I  know  several  wire  mills 
which  are  makinp  a  speciality  of  iron  suitable  for  electric  welding-. 
Mostly,  however,  the  samples  to  be  dealt  with  are  a  very  Umfr  way 
off  beinp  pure,  and  are  often  "  burnt  "  besides,  common  Staffordshire 
iron  beinpf  jirobably  the  greatest  offender  in  this  respect.  It  is  by 
no  means  impossible  to  weld  it,  but  the  machine  has  to  be  set 
rather  more  accurately  than  for  the  purer  iron,  and  the  chance  of 
makinp:  scrap  under  commercial  conditions  is  much  greater  owinir 
to  unlooked-for  variations  in  the  quality  of  the  metal. 

Mild  steel  is  usually  the  best  popsible  material  for  welding  which 
can  be  readily  got  anywhere,  though  the  term  is  rather  an  elastic 
one,  and  I  have  come  across  stuff  which  certainly  conformed  to 
specification  in  so  far  as  a  low  carbon  percentage  was  concerned, 
but  which  contained  so  many  other  unscheduled  constituents  that 
it  was  impossible  to  do  anything  with  it. 

I  have  never  done  much  in  the  way  of  experimenting  with  cast- 
iron,  though  I  have  produced  fairly  strong  welds  in  this  material. 
Mostly,  however,  it  is  cast  into  shapes  which  preclude  the  possi- 
bility of  getting  the  parts  to  be  united  into  the  jaws  at  all,  so  I 
never  pursued  the  subject  far. 

The  welding  of  high  carbon  steels,  copper,  nickel,  brass,  kc,  is  a 
fascinating  subject.  I  have  already  mentioned  the  conditions 
necessary  for  a  good  weld,  and  in  iron  and  mild  steel  all  these  are 
fairly  easy  to  fulfil.  With  high  carbon  steels  one  encounters  the 
difficulty  that  outside  a  very  limited  range  of  setting  the  carbon 
tends  to  be  converted  into  CO  and  CO.,  and  the  weld  is  "  burnt." 
(7'(>  be  continued.) 


BRITISH    TRADE    IN    ROUMANIA. 

Hoi'MANlA  is  necessarily  one  of  those  countries  where  the  buying 
power  both  of  the  public  bodies  and  individuals  depends  from  yfar 
to  year  on  the  results  of  the  harvests.  For  this  reason,  traders 
must  keep  a  cl'se  watch  on  movements,  and  regulate  their  efforts 
according  to  conditions  which  exist  at  the  moment.  At  the  same 
time  there  are  excellent  opportunities  in  Roumania,  particularly  for 
constructive  work,  but  Continental  competition  is  very  keen. 

In  a  recent  report  on  the  subject  of  the  trade  of  Roumania, 
H.M.  Consul  at  Bucharest  points  out  that  to  gauge  thoroughly  the 
Roumanian  market  for  commercial  purposes,  it  is  necessary  to 
keep  the  agricultural  prospects  in  view.  Everything  depends  on 
the  harvest.  If  two  years  of  plenty  follow  one  another,  then 
business  all  round  increases  to  an  incredible  extent,  and  rice  ferm. 
Thus,  1910  was  a  good  year,  but  for  the  preceding  three  years  the 
harvf  sts  were  poor,  and  the  result  is  that  the  bulk  of  the  profits 
made  in  1911  will  go  to  liquidating  arrears  and  debts  contracted  in 
the  previous  years.  Should  the  nest  year  fulfil  present  expecta- 
tions, then  the  following  period  should  be  one  of  great  commercial 
prospericy. 

It  is  to  be  regretted  that  more  direct  business  is  not  done  between 
the  United  Kingdom  and  Roumania.  It  is  a  fact  that  the 
Roumanian  market  is  looked  upon  with  suspicion  by  British 
merchants  and  capitalists,  and  there  can  be  no  doubt  that  much 
capital  has  been  lost  both  by  individuals  and  firms,  but  this  is 
attributable  in  a  great  measure  to  want  of  caution  in  selecting  the 
persons  with  whom  business  is  to  be  done.  On  the  other  hand, 
there  are  representatives  of  firms  who  have  been  dealing  with 
Roumania  for  a  number  of  years,  and  who  claim  to  have  made 
practically  no  debts. 

The  country  is  exceptionally  fertile.  The  mineral  resources 
are  practically  untouched,  and  the  petroleum  industry,  though  it 
has  assumed  important  proportions,  may  be  said  to  be  still  in  its 
infancy. 

In  view  of  the  above  and  other  advantages,  and  the  desire  for 
development  and  the  activity  of  the  Roumanian  people,  it  seems 
apparent  that  British  capitalists  and  manufacturers  could  find 
scope  for  their  energies.  But  it  should  always  be  borne  in  mind  that 
more  British  capital  has  been  lost  in  Roumania  through  worthless 
agents  and  bad  connections  than  through  any  other  cause. 

Owing  to  the  great  facilities  afforded  by  the  Orient  express, 
London  is  within  less  than  three  days'  journey  of  Bucharest,  and 
it  is  to  be  regretted  that  more  British  merchants  and  prospective 
investors  do  not  personally  visit  Roumania  and  thus  study  the 
market  and  local  conditions  on  the  spot. 

British  merchants  find  keen  competition  in  this  market,  though 
there  can  be  no  doubt  that  if  statistics  were  available  discriminat- 
ing more  exactly  the  origin  of  goods,  it  would  be  found  that  we 
command  a  good  share  of  the  trade.  British  cottons  and  textiles 
undoubtedly  successfully  compete  with  all  others.  Our  principal 
competitors  are  Germany  and  Austria-Hungary,  Italy  to  a  small 
degree,  and  of  recent  years  Russia  as  far  as  locomotives  and  cheap 
machines  are  concerned. 

The  principal  cause  of  successful  foreign  competition  may  be 
traceable  to  the  question  of  transport  and  freight.     German  State 


Hallways  convey  goods  at  cheap  rates  to  the  Aostro-Hungarian 
frontier  ;  thence  it  is  but  a  short  run  to  the  Roumanian  frontier 
over  Austro-Hungarian  rails,  where  freights  are  notably  cheap. 
Goods  coming  from  Austria-Hungary  and  Germany — our  commer- 
cial rivals  in  Roumania — can  be  ordered  and  delivered  in  from  10 
to  15  days.  British  goods  take  from  three  to  five  weeks, 
and  if  dPS|)atched  by  sea  may  take  an  indefinite  period.  This 
could  be  mitigated  if  an  enterprising  line  of  steamship  owners 
were  to  run  a  regular  direct  service  from  the  United  Kmgdom  to 
the  Danube.  At  present,  freights  from  the  United  Kingdom  over- 
land and  by  sea  show  very  little  difference.  But  merchants  cannot 
afford  to  trust  to  their  orders  arriving  to  date  if  sent  by  sea. 

The  <iu('stion  of  credit  is  one  that  also  affects  competition.  British 
merchants  frequently  exact  cash  against  documents  or  three 
months,  and  exceptionally  six  months.  The  foreign  firms  are  more 
lenient,  and  give  six  months,  12  months,  and  even  more.  In 
Roumania  credit  is  essential,  and  with  a  competent  agent,  who 
thoroughly  knows  his  market  and  customers,  there  is  no  reason 
why  easier  terms  should  not  be  given.  As  an  example  of  the 
extremes  to  which  the  question  of  credit  is  carried,  the  Consul 
quotes  the  case  of  a  British  firm  th.at  obtained  a  small  and  insig- 
nificant order  from  the  Roumanian  Government.  Wlien  it  came  to 
the  question  of  terms,  the  firm  insisted  on  cash  against  documents, 
evidently  ignoring  the  fact  that  the  Government  disposes  of  a 
revenue  of  some  £18,000,000.  Naturally,  the  terms  were  not 
agreed  to,  and  the  order  went  elsewhere. 

The  following  electrical  goods  are  imported  :-^Dy name- electrical 
machines,  electric  motors,  rotary  converters,  dynamo  accessories, 
accumulators  with  plates  for  recharging,  arc  lamps  and  their 
mechanism,  telegraph  and  telephone  apparatus,  bells,  batteries  for 
medical  and  chemical  purposes,  switches,  wire  and  cables  covered 
with  metal,  paper,  aslxjstos,  gutta-percha,  rubber,  &c.,  incandescent 
lamps,  insulators  and  articles  for  insulation  in  earthenware  or 
porcelain.  Ventilators  are  used  to  some  extent  in  banks,  hotels, 
hospitals  and  public  institutions.  Cinematographs  are  extremely 
popular  in  all  towns  in  Roumania.  The  steady  development  of 
home  industries  in  Roumania  is  favourable  to  the  import  trade  in 
electrical  goods.  The  market  is  the  object  of  keen  competition 
between  the  United  Kingdom,  Germany,  Austria-Hungary  and 
France.  Manufacturers,  in  order  to  succeed,  should  be  represented 
in  Roumania  ;  sending  catalogues  alone  is  useless.  The  essential 
qualities  in  goods  destined  for  Roumania  are  cheapness,  simplicity 
and  good  wearing  quality. 

Whether  Brjtish  firms  avail  themselves  of  the  services  of  com- 
mission agents  or  not  it  is  highly  desirable  that  in  opening  up 
business  relations  in  the  distiict  they  should  send  out  their  own 
agents  to  establish  at  least  their  first  connections,  and  also  it  is 
absolutely  essential  for  such  men  to  be  capable  of  transacting  their 
business  either  in  German  or  in  French,  failing  Roumanian.  If  the 
British  firm  employs  a  commission  agent,  it  should,  in  its  own 
interest  and  before  allowing  credit  to  be  given,  require  satisfactory 
proofs  from  him  that  the  buyer  is  solvent  and  in  a  good  way  of 
business. 


THE    ABANDONMENT    OP    A    TRAMWAY. 


flHOM    A    LEGAL  CONTRIBUTOR.] 

It  is  material  for  those  who  have  power  to  run  a  tramway,  but 
contemplate  its  abandonment,  to  remember  that  abandonment  may 
have  a  serious  effect  on  what  is  known  as  the  Parliamentary 
deposit.  In  case  the  abandonment  of  tramways  may  take  place 
more  frequently  in  the  future,  owing  to  the  competition  of  the 
motor-bus,  it  may  be  useful  to  set  forth  some  of  the  considerations 
which  may  affect  the  Parliamentary  deposit,  more  particularly  in 
view  of  the  case  of  hi  re  West  Yorkshire  Tramways  Bill,  1906, 
which  was  decided  on  October  31st  by  Mr.  Justice  Warrington. 

Where  a  tramway  is  abandoned,  the  Court,  by  virtue  of  the 
Parliamentary  Deposits  and  Bonds  Act,  1892,  has  power  to  order 
that  the  deposit,  or  any  part  thereof,  be  applied  towards  compen- 
sating any  landowners  or  other  persons  "  whose  property  has  been 
interfered  with  or  otherwise  rendered  less  valuable  by  the  .... 
abandonment  of  the  undertaking  or  any  portion  thereof." 

It  has  been  held  that  the  measure  of  injury  due  to  abandonment 
is  determined  by  a  comparison  of  the  value  of  the  estate  immediately 
before  and  immediatelv  after  the  abandonment  i'ui  re  Potteries, 
Shrewsbury  and  North  Wales  Railway  Co.  (1SS3),  25  Ch.D.  25),  and 
that  account  may  also  be  taken  of  a  breach  of  a  collateral  obliga- 
tion if  it  is  such  that  a  breach  of  it  is  necessarily  involved  in  the 
abandonment  and  indistinguishable  from  it  (in  re  Ruthin  Railway 
Act  (18SH),  32  Ch.D.  438).  That  it  must  be  "  necessarily  involved  '' 
was  made  clear  in  a  case  decided  in  1911.  Where,  for  instance,  the 
making  of  a  tramway  might  involve  the  erection  of  an  embank- 
ment which  would  keep  water  from  the  plaintiff's  land,  the  aban- 
donment of  the  tramway,  and  the  consequent  non-erection  of  the 
embankment,  will  not  give  rise  to  a  claim  for  compensation.  In 
the  case  in  question  a  company  was  authorised  by  Act 
of  Parliament  to  construct  a  tramroad,  which  would  cross  land 
belonging  to  the  respondent,  "  with  all  necessary  and  proper 
embankments,"  &c.  By  Sec.  50  of  the  Act,  it  was  provided  that 
the  deposit  made  upon  the  application  for  the  Act  in  pursuance  of 
the  Standing  Orders  and  the  Parliamentary  Deposits  Act,  applicable 
to  (inter  alia)  compensation  "  to  landowners  or  other  persons  whose 
property  has  been  interfered  with  or  otherwise  rendered  less 
valuable  by  the  commencement,  construction,  or  abandonment  of 
the  tramroad  "  authorised  by  the  Act.  The  company,  in  pursuance 
of  an  agreement  made  by  them  with  the  respondent  before  the 
passing  of  the  Act,  subsequently  thereto  entered  into  an  agreement 
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with  him  by  which  the  respondent  agreed  to  convey  certain  lands 
to  the  company,  and  to  grant  to  them  by  way  of  easement  the  right 
of  constructing-  and  maintaining-  upon  certain  marsh  lands  belonging 
to  him  "a  solid  embankment  for  the  purpose  of  carrying  the  com- 
pany's authorised  tramroad  across  the  marsh  lands,"  and  the  com- 
pany agreed  to  "construct  and  thereafter  maintain  the  embankment 
for  the  purpose  of  carrying  the  tramroad  across  the  marsh  lands  in 
the  manner  aforesaid  "  as  a  solid  embankment  and  to  form  it  so  as 
to  connect  certain  existing  sea  banks,  and  to  be  suiBcient  to  pre- 
vent the  ingress  of  the  tidal  waters  of  a  river  over  land 
belonging  to  the  respondent.  This  agreement  was  followed  by  a 
conveyance  by  which  the  before-mentioned  eas-ement  was  granted 
to  the  company,  and  which  contained  a  covenant  by  the  company 
to  execute  and  perform  the  works  specified  in  the  agreement.  The 
proposed  tramway  was  never  made,  and  the  company  obtained  an 
Act  by  which  it  was  provided  that  they  should  abandon  the  same, 
and  provision  was  made  for  the  appointment  of  a  liquidator  and 
the  winding  up  of  the  company.  In  proceedings  in  the  Chancery 
Division  in  the  matter  of  the  application  of  the  deposit  fund,  the 
respondent  claimed  against  that  fund  in  respect  of  diminution  of 
the  value  of  his  property  by  the  abandonment  of  the  company's 
undertaking  and  the  consequent  non-construction  of  the  embank- 
ment, which  would  have  protected  his  above-mentioned  land  from 
liability  to  be  overflowed  by  the  tidal  water,  and  Warrington,  J., 
being  of  opinion  that  the  respondent  was  a  landowner  whose  land 
had  been  rendered  less  valuable  by  the  abandonment  of  the  com- 
pany's tramroad  within  the  meaning  of  Sec.  50  of  the  Act,  allowed 
him  to  claim  against  the  fund.  On  appeal  by  the  liquidator  of  the 
company,  it  was  held,  reversing  the  decision  of  the  learned  judge, 
that  the  non-construction  of  an  embankment  in  accordance  with 
the  covenant  was  not  a  necessary  consequence  of  the  abandonment 
of  the  company's  undertaking,  and,  therefore,  the  respondent  was 
not  entitled  to  compensation  out  of  the  deposit  fund  as  claimed  by 
him. 

In  the  case  before  Mr.  Justice  Warrington,  it  appeared  that  a 
landowner  had  entered  into  an  agreement  with  promoters  to  fell 
to  them  a  part  of  the  site  of  a  corner  shop.  The  side  was  carried 
out  voluntarily.  Under  their  Act  the  company  were  empowered, 
but  were  not  obliged,  to  widen  the  road  at  the  point  in  question, 
and  the  exercise  of  this  power  might  have  resulted  in  a  piece  of 
the  applicant's  land  fronting  on  the  street,  which  would  have 
increased  its  value.  The  claimant  alleged  that  he  was  entitled  to 
that  added  value  as  compensation.  Mr.  Justice  Warrington  held 
that  the  diminution  in  value  was  occasioned  not  by  the  abandon- 
ment of  the  tramway,  but  by  the  fact  that  the  street  was  not 
widened.  "  Under  the  Act,"  he  pointed  out.  "  the  street  need  not 
be  widened  :  even  now  it  might  be  widened.  The  applicant  was 
not  injured  by  the  abandonment  of  the  tramway,  although  he  might 
have  been  through  the  street  not  being  widened.  I  am  of  opinion 
that  the  applicant  does  not  come  within  the  class  of  persons  whose 
property  has  been  interfered  with  or  otherwise  rendered  less  valuable 
by  the  abandonment  of  the  tramway." 

It  is  a  nice  point  whether  the  loss  of  the  advantage  of  having 
the  tramway  running  past  the  door  of  his  house  would  be  such  as 
to  entitle  a  frontager  to  compensation.  It  is  submitted  (in  the 
absence  of  any  definite  authority)  that  it  would  not.  It  was,  how- 
ever, held  in  one  of  the  cases  above-mentioned  that  where  the 
abandonment  of  a  railway  involved  the  non-erection  of  a  station,  a 
landowner  was  entitled  to  show  that  failure  to  build  the  station 
had  affected  the  value  of  his  land. 


THE    MANCHESTER    STEAM    USERS' 
ASSOCIATION. 


The  annual  report  of  this  Association  for  1911  is  to  hand.  Owing 
to  the  coal  strike,  it  commences  with  a  reference  to  liquid  fuel,  and  a 
table  is  given  to  show  the  relative  values  of  coal  and  crude  oil.  for 
equal  economical  results.  The  figures  given  range  from  358.  per 
ton  of  oil  to  correspond  with  2()S.  for  coal,  up  to  6O3.  and  45s 
respectively.  Thus,  the  price  of  oil  must  fall  considerably  before  it 
will  pay  to  burn  it  for  steam  raising.  The  chief  advantages  of  oil 
are  the  absence  of  ashes  and  clinker,  but  the  report  says  oil  must 
be  burned  in  brick-lined  chambers,  which  need  frequent  repair  or 
renewal.  But  it  is  now  claimed  that  with  even  simple  pressure 
burners  a  large  unlined  marine  furnace  will  burn  oil  smokelessly, 
and  the  Wallsend  Slipway  Co.  now  install  oil  fuel  installations 
on  this  system.  The  efliciency  of  the  internal-combustion  engine  is 
approximately  double  that  of  the  steam  engine.  A  week's  oil  con- 
sumption of  65  hours  may  be  stated  at  0'5  lb.  per  B  H.P.-hour  in  an 
internal-combustion  engine.  For  equal  economy  crude  oil  at  35s.  in 
a  Diesel  engine,  petrol  in  a  Diesel  engine  at  44s.,  coal  for  producer 
gas  at  lis.  tjd.,  coal  for  a  gas-fired  boiler  at  8s.  6d.,  and  coal  for  a 
steam  engine  at  10s.,  are  at  par,  according  to  this  report.  Thus,  nt 
present  prices  fuel  for  the  Diesel  engine  costs  twice  as  much  as  for  a 
steam  engine — ashore,  we  may  conclude,  is  alone  meant.  The  report 
suggests  the  production  of  cheap  gas  at  a  central  station,  and  its 
piping  round  to  factories.  This,  by  the  way,  would  also  solve  the 
factory  heating  problem,  for  the  exhaust  and  jacket  heat  would  do 
this,  or  there  would  be  the  gas  itself  it  more  heat  were  wanted. 


This  heat  problem  is  the  principal  trouble  in  the -vray  of  traJiBi 
mitted  electricity,  and  the  report  says  that  if  one  boiler  is  necessary 
at  a  factory  it  may  just  as  well  be  big  enough  to  drive  the  power 
plant,  for  one  stoker  can  do  the  work  in  most  factories.  Obviously 
the  Association  would  advise  the  generation  of  electricity  at  a 
factory  rather  than  at  a  central  station,  and  for  Lancashire  mills 
which  must  be  heated  almost  all  the  year  round  it  is  not  easy  to 
see  the  advantage  of  a  central  station,  which  cannot  usually  even 
buy  fuel  at  a  less  cost  than  the  factory,  and  has  the  disadvantage 
of  a  worse  load  factor  and  of  a  line  loss  and  other  charges  also. 
And  how  much  worse  would  the  case  be  if  only  the  factory  owner 
would  use  the  vast  stream  of  waste  heat  with  which  he  now  heats 
to  100°  F.  or  more  a  great  pond  or  a  length  of  canal,  when  he  is 
burning  coal  for  mill  heating  that  he  could  so  well  save. 

As  the  report  says,  boilers  give  trouble :  not  the  least  13 
corrosion,  and  considerably  attention  is  given  to  this.  Internal 
boiler  corrosion  is  due  almost  wholly  to  the  oxygen  and  carbonic 
acid  of  the  air,  which  are  absorbed  by  water,  and  reference  is  made 
to  the  experiments  of  Heyn  and  Bauer  at  some  length.  The  experi- 
menters tested  the  effect  of  40  dissolved  salts  in  reducing  or  in- 
creasing corrosion.  These  salts  included  fhoje  of  calcium,  sodium, 
potassium,  ammonium,  iron,  barium,  chromium,  magnesium,  and 
boron.  The  calcium  and  barium  salts  did  not  cause  pitting, 
but  sodium  salts  added  to  lime  salts  did.  The  worst  pitting  occurred 
with  sodium  chloride  and  sodium  carbonate  mixed.  Some  salts 
attacked  central  regions,  others  affected  the  outer  regions  of  plates. 
Corrosion  from  electrolysis  is  most  erratic,  it  being  not  uncommon 
for  one  boiler  in  a  set  to  corrode  much  faster  or  much  more  slowly 
than  the  remainder. 

Except  the  acetate,  all  the  ammonium  salts  are  corrosive.  Steam 
users  afflicted  by  abnormal  and  rapid  corrosion  should  analyse  the 
water,  for  corrosion  is  a  far  more  complicated  affair  than  has  been, 
suspected  ;  it  has  been  thought  to  be  sufficiently  guarded  against  by 
common  soda,  whereas  this  salt  mixed  with  the  chloride  may  be 
most  pernicious.  High  pressure  has  very  much  altered  boiler  con- 
ditions. It  will  decompose  magnesium  chloride  and  produce  the 
acid  base  HCl.  It  will  causticise  sodium  carbonate  and  so  cause 
corrosion  of  brass  mountings.  Most  of  the  oxygen  in  water  soon 
passes  into  the  steam  space,  but  the  small  amount  left  behind  in  the 
water  should  be  removed  by  the  continuous  addition  of  a  deoxydiser 
with  the  feed. 

Aluminate  of  barium  or  Ba  0,  AI2  Og  combines  with  both  car- 
bonic and  sulphuric  acid,  and  both  lime  and  alumina  are  deposited. 
Water  thus  treated  is  therefore  nearly  as  pure  as  distUled  water, 
but  is  not  fit  for  domestic  use,  because  barium  is  poisonous.  But 
are  not  the  resulting  barium  salts  insoluble  ?  Not  all  barium  salts 
are  insoluble,  if  most  of  them  are.  If  those  produced  in  water 
softening  are  not  soluble,  such  a  treated  water  if  filtered  ought  to 
be  good.  But  barium  has  so  very  high  an  atomic  weight  that  great 
weights  of  it  must  be  used  to  cause  lime  or  magnesia — both  bodies 
of  small  valency — to  deposit.  A  return  to  the  subject  is  promised  in 
the  near  future.  The  report  contains  a  reference  to  permntit  and 
the  luminator  apparatus,  if  a  sheet  of  corrugated  aluminium  can,,be 
called  an  apparatus.  Its  action  appears  to  be  without  waste  of 
itself  to  cause  lime  salts  to  go  down  as  fine  powder  instead  of  as 
hard  scale.  Permutit  is  stated  to  be  too  costly  to  remove  lime 
carbonate,  for  701b.  of  common  salt  are  needed  for  each  1001b.  of 
lime  carbonate  precipitated.  For  sulphate  of  lime  permutit  stands 
a  better  chance,  for  to  remove  100  lb.  of  this  only  60  lb.  of  salt  is 
needed  [the  report  says  6001b..  but  this  appears  to  be  a  misprint]. 
But  both  permanent  and  temporary  hardness  removal  seems  to  be 
outside  the  practical  power  of  permutit.  Permutit  is  a  double  salt 
with  the  formula  2  Si  O2,  Als  Oa,  Xa2  0.  GHa  0.  [Should  not  the 
Fecond  item  be  AlsOs?]  This  is  a  most  interesting  and  thought- 
compelling  report,  and  is  well  worth  the  reading.  On  the 
luminator  puzzle  a  domesticated  friend  assures  the  writer  that  an 
aluminium  kettle  will  not  become  encrusted  by  hard  water,  but 
will  cause  scale-forming  matter  merely  to  deposit  as  loose  powder. 
If  this  is  so,  it  would  appear  that  the  placing  of  a  luminator  plate 
in  the  magnetic  meridian  is  a  mere  selling  point. 
Perhaps  we  may  yet  have  aluminium  boilers  .' 


British  Railway  Electrification. — In  a  letter  to  the 

Morning  Post,  "  Fair  Play "  calls  attention  to  a  rumour  to  the 
effect  that  the  engineers  of  the  A. E.G.  have  made  a  survey  of  the 
London-Brighton  railway,  while  British  engineering  firms  show  no 
sign  of  activity  in  connection  with  the  pending  contract  for  the 
conversion  of  the  railway  to  electrical  working.  The  writer  of  the 
letter  protests  against  the  employment  of  a  foreign  firm  to  carry 
out  the  work,  pointing  out  that  if  this  is  done,  the  fact  that 
British  electricians  are  not  trusted  by  their  own  countrymen  to 
undertake  British  work  will  be  advertised  by  their  competitors  all 
over  the  world.  We  may  be  assured,  he  says,  that  material  to  be 
used  in  construction  has  been  bought  from  British  firms,  but  the 
assurance  is  worth  little  unless  we  know  that  those  firms  have  not 
bought  the  material  from  Germany  in  the  first  instance  ;  if  the 
A. EG.  secures  the  contract  and  gives  long  credit,  with  the  aid  of 
the  banks  which  finance  it,  the  latter  will  not  allow  their  money  to 
be  spent  on  goods  manufactured  out  of  Germany,  and  German 
material  will  have  to  be  used,  even  though  it  may  pass  through 
the  hands  of  a  British  firm.  Finally,  he  alleges  that  a  very  grave 
blow  to  the  British  electrical  industry  is  in  preparation,  and  asks 
whether  the  British  houses  and  the  British  public  are  going  to  take 
it  lying  down,  _      - 
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ELIMINATION     OF     COLOUR    DIFFERENCE 

IN    THE    PHOTOMETRY    OF     INCAN- 
DESCENT   LAMPS    BY    MEANS    OF    MULTI- 
VOLTAGE    STANDARDS. 


By  DAVIS  H.  TUCK. 


TiiK  unit  dl'  illumination  intensity,  mean  horizontal  caudle- 
power,  in  the  United  States  and  Eiif^laiid  is  based  upon  the 
performance  of  carbon  and  tungsten-filament  incandescent 
lamps  when  they  are  operated  at  a  fixed  etliciency,  the  carbon 
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Coloured  glass  is  also  placed  in  the  path  of  the  light  to 
reduce  to  the  same  colour  the  light  which  falls  on  either 
side  of  the  pliotoincter  screen.  Several  sources  of  error  are 
likely  to  occur  when  coloured  glass  screens  arc  used.  A 
very  large  number  of  coloured  glasses  would  have-  to  be 
calibrated  so  as  to  c)btain  a  colour  match  with  all  types  of 
lam])S,  and  such  a  calibration  would  involve  an  enormous 
amount  of  labour.  The  question  of  permanency  of  the 
density  of  the  coloured  glass  arises,  and  it  is  necessary  to 
make  check  measurements  at  frequent  intervals. 

By  the  adoption  of  the  procedure  outlined  below,  it  is 
possil)le  to  make  comparisons  of  lamps  operating  at  ditl'erent 
colours  once  and  for  all  at  some  convenient  time  and  to 
make  all  subsequent  comparisons  under  the  favourable  condi- 
tions of  a  colour  match. 

A  group  of  tungsten-filament  lamps  should  be  selected 
which  are  so  constructed  that  the  filaments  are  strongly 
anchored,  and  at  the  same  time  the  current  comes  to  a  steady 
value  in  less  than  4;')  seconds.  Select  four  voltages  which 
will  operate  these  lamps  at  different  efficiencies  betw^een 
4  watts  per  mean  horizontal  c.i'.  and  1  ih  watts  per  mean 
horizontal  c.p. 

At  these  voltages  let  five  or  more  experienced  observers 
make  at  least  nine  independent  candle-power  determinations 
using  carbon  or  tungsten  reference  standards. 


lamps  burning  at  an  efficiency  of  4  watts  per  mean  hori- 
zontal ( andle-powcr,  and  the  tungsten  lamps  burning  at  an 
eliicieiicy  of  I'TiO  watts  per  mean  horizontal  candle-power. 

When  carbon-filament  lamps  or  metal-filament  lamps 
burning  at  an  efficiency  other  than  4  watts  per  mean  hori- 
zontal candle-power,  or  ]'50  watts  per  mean  horizontal 
candle-power,  are  to  be  compared  with  jirimary  standard 
lamps  or  duplicates  of  primary  stan<lard  lamps,  the  different 
cokiur  resulting  from  the  different  operating  efficieiuy  makes 
the  operation  of  comparison  a  very  difficult  one  when  accu- 
rate results  are  desired  and  the  time  to  obtain  these  results 
is  limited. 

When  different  observers  make  jAotometric  measurements 
on  lamps  which  operate  at  an  efficiency  different  from  that 
at  which  the  primary  or  secondary  standard  lamps  are  cali- 
brated, different  results  are  obtained,  and  diffVixiit  experi- 
enced observers  will  repeat  their  readings  from  day  to  day. 
\Vith  this  in  view,  it  will  readily  be  seen  that  to  obtain 
accurate  candle-power  values  for  lamps  which  bum  at  a 
different  colour  from  that  of  the  standards  with  which  they 
are  compared,  it  is  necessary  for  a  large  uumlier  of  experi- 
enced observers  to  make  independent  measurements  from  day 
to  day,  and  the  mean  of  these  measurements  taken  as  the 
true  candle-power  value  of  the  lamps. 

Several  combinations  have  been  more  or  less  successfully 
used  to  eliminate  the  difference  in  colour  of  the  hght  which 
falls  on  either  side  of  the  photometer  screen,  and  such  com- 


Areasgement  No.  1. 

In  the  table  below  are  given  the  candle-power  and 
corresponding  voltage  values  of  a  60-watt  tungsten  lamp. 
Tiie  candle-powei-  values  given  represent  the  mean  of  nine 
measurements  for  each  observer. 


Lniiip  No.  1,  Lamp  No.  1,  Lamp  No.  1,         Lamp  No.  1, 

liOwatl  tungsten.  COwatttuDKtten.  UO-watt  tungsten.  nOwatttongsten. 

Volts  107o.  Volts  18  0.  Volts  850.  Volts  71  0. 


Observer  A. 

.46'84 

.■54-2.S 

19-60 

!I81 

„       B. 

.4710 

3410 

1960 

9  85 

„       C. 

.16-80 

34-21 

.19-72 

9-76 

„       D. 

.40-77 

3408 

19  68 

!»-83 

„       E. 

.4r,-80 

34-12 

19-57 

9-79 

Mean 

.4686 

34-1.5 

1963 

9-81 

If  the  logarithms  .of  the  voltage  values  be  plotted  against 
the  corresponding  logarithms  of  candle-power,  the  mean 
values  being  used,  the  resulting  curve  will  be  a  straight  line. 
Such  a  plot,  made  from  the  above  data,  is  shown  in  fig.  1 . 
If  values  are  read  off  fi-om   the  logarithmic  plot,  and  the 


binations  are  indispensable  when  a  large  number  of  li>mps 
are  to  be  accurately  calibrated  in  a  limited  time.  The 
dicker  photometer  is  used  in  some  laboratories  to  eliminate 
the  colour  difference  between  the  standard  lamp  and  the 
test  lamp,  but  the  reliability  of  such  data  is  questionable. 


Arraxgkmext  Xo.  2. 

numbei-s  corresponding  to  these  logarithms  are  plotted  into 
a  direct  plot,  the  candle-power  voltage  curve  showp  in  fig.;  2 
may  be  constructed.  It  will  be  noticed  that  to  construct 
such  a  curve  from  direct  data  would  require  a  prohibitive 
amount  of  work. 

When  the  candle-power  voltage  curves  have  been  con- 
structed for  a  group  of  multi-voltage  standard  tungsten 
lamps,  all  subsequent  comparisons  of  test  lamps  may  be  made 
against  these  multi-voltage  tungsten  standards  when  these 
lamps  are  operated  at  such  a  voltage  as  will-' produce' a 
colour  match  with  the  test  lamps.  The  procedure  is  the 
following  : — 

{a)  Using  the  substitution  method,  adjust  the  voltage  of 
the  comparison  lamp  to  give  a  colour  match  with  the  test 
lamp  when  the  test  lamp  is  operated  at  the  voltage  at  which 
it  is  to  be  standardised.  If  necessary  inert  a  blue  glass 
colour  screen  between  the  photometer  screen  and  the  com- 
parison lamp.     See  arrangement  No.  1. 

{b)  With  the  voltage  of  the  comparison  lamp  at  the  value 
as  found  in  operation  "  a  "  and  the  colour  screen,  if  used,  in 
place,  adjust  the  voltage  of  the  multi-voltage  tungsten 
standards  to  give  a  colour  match  with  the  comparison  lampi: 
See  arrangement  No,  2. 
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(  (c)  Use  the  multi-voltage  tungsten  standard  lamps  at  these 
voltages  as  standard  lamps  with  which  to  compare  the  lamps 
that  are  to  be  tested.     See  arrangement  Xo.  1. 

When  the  apparatus  is  designed  to  move  the  photometer 
head  and  the  comparison  lamp  as  a  unit,  it  is  advisable  to  use 
a  carbon  comparison  lamp,  and  in  such  a  ca«e  it  is  necessary 
to  use  a  blue  colour  screen,  as  shown  in  arrangement  Nos.  i 
and  2,  when  high  efficiency  test  lamps  are  to  be  measured. 
The  glass  screen,  however,  is  kept  in  the  same  position 
throughout  the  entire  test  so  that  it  is  not  necessary  to 
calibrate  it. 

The  above  method  has  been  found  very  convenient  by  the 
author  when  groups  of  lamps  of  different  efficiencies  are  to  be 
accurately  oilibrated. 


A    REMARKABLE    COAL-GAS    ENGINE. 


[COMHUNICATED.] 

In  these  days,  when  our  competitors  abroad  are  devoting  so 
much  attention  to  the  internal  combustion  engine,  any 
outsfanding  develoiiment  in  this  country  deserves — and 
obtains — a  most  careful  attention.  In  this  direction  the 
engine  that  has  been  invented  by  Dr.  Archibald  Low 
(D.Sc.)  for  working  on  coal,  has  reached  a  point  of  develop- 
ment when  it  can  already  claim  improved  results  over 
existing  practice,  and  the  fact  that  the  writer  was  recently 
able  to  study  the  working  of  one  of  these  engines,  encourages 
him  to  think  that  the  particulare  then  obtained  may  be 
instructive  to  others. 

Crudely,  the  Low  engine  may  be  described  as  running  on 
gas  obtained  from  coal,  in  a  producing  plant  so  compact  that 
the  complete  plant  constitutes  nothing  more  than  an  elabora- 
tion of  the  cylinder  head  casting.  Obviously,  gas  production 
under  such  conditions  necessitates  a  special  system. 

Although  the  idea  which  this  engine  embodies  has  been  the 
subject  of  seven  years'  continual  study  and  experiment, 
inevitably  involving  trials  of  various  sizes  of  engines,  for  the 
present  purposes  the  writer  cannot  do  better  than  take 
for  description  the  machine  that  he  watched  at  work.  This 
is  a  large  single-cylinder  80-100  h.p.  engine  of  usual  hori- 
zontal design,  merely  modified  to  meet  the  requirements  of  the 


other  available  supply,  _and  after  a  few  minutes'  running, 
these  tubes,  where  they  pass  through  the  combustion  head 
and  through  a  chamber  heated  by  the  exhaust,  become  hot 
enough  to  raise  the  coal  to  incandescence. 

The  exhaust  heated  chamber  is  seen  immediately  to  the 
left  of  the  cylinder,  while  on  the  other  side  is  the  shoot 
chamber,  from  which  the  ashes,  after  being  worked  to  the 
ends  of  the  tubes,  are  free  to  fall  into  the  ash-pit.     It  will 


Fig.  1. — Gekeral  View  or  the  Low  Coal  Gas  Exgixe. 


special  idea.  To  this  end  the  IC-in.  cylinder  head  has  been 
replaced  by  a  casting  extending  somewhat  to  each  side  of 
the  cylinder.  This  casting  is  made  up  of  various  chambers. 
Looking  at  it  from  behind  the  cylinder,  on  the  extreme  left 
is  the  hopper  chamber,  and  small  coal  is  here  fed  by  gravity 
into  tubes  that  run  through  to  the  chamber  at  the  other  end 
of  the  casting.  Through  these  tubes  run  coarse  pitch  con- 
veyor worms,  ratchet  worked  from  the  engine,  and  these 
work  the  coal  along  the  tubes  from  the  hopper  chamber. 
The  engine  is  started  up  on  ordinary  town  gas  or  any 


A,  Hopper  chamber;  b,  Gas  generating  tubes;  c,  Conveyor  worms ; 
D,  Chamber  where  gas  is  taken  off  to  engine  inlet;  E,  Exhanst 
heated  chambpr;  f,  CyUnder;  g,  Ash-Bhoot  chamber;  h, Pipe  to 
inlet  valve  ;  j,  Pipe  Iroin  cylinder  eshau&t ;  k,  To  silencer ;  l,  Aslj- 
shoot;  M,  Test-cock. 

Fig.  2.— Diagbajimatic  Sketch  showing  the  Principle 
OF  THE  Low  Engine  (in  Section). 


be  seen  that  the  ends  of  the  tubes  are  thus  open  to  the  air, 
which  coming  up  the  shoot  passes  over  the  incandescent  fuel 
in  the  tubes  and  supports  combustion. 

In  the  100-H.P.  engine  in  question,  four  2-in.  tubes  are 
used,  and  where  they  pass  through  the  small  space  that 
exists  between  the  hopper  and  the  exhaust  heated  chamber, 
they  are  drilled  with  as  many  i-in.  holes  as  can  be  con- 
veniently arranged  in  staggered  formation.  It  is  this  small 
chamber  that  is  connected  with  the  engine  inlet  pipe,  the 
suction  from  which  draws  the  air  and  products  of  combustion 
to  the  engine  in  the  form  of  air  gas  and . 
coal  gas,  and  this  before  reaching  the 
engine  is  mixed  with  additional  air  admitted 
through  an  automatic  valve  placed  close  to 
the  inlet  valve.  Earlier  trials  showed 
irregular  running,  owing  to  the  pulsating 
action  from  the  suction  of  the  engine  on  a 
plant  of  such  small  volume  capacity,  and 
til  us  we  find  an  india-rubber  bag,  seen  in 
the  photo.,  fig.  1,  interposed  between  the 
gas  plant  and  the  inlet  valve  to  act  as  a 
damper  and  equalise  the  flow  of  gas. 

The  engine  is  designed  for  the  rather 
high  compression  of  'JO  lb.  per  sq.  in.,  and 
this  on  purpose  to  give  it  a  wider  range 
of  economical  power,  for  though  the  com- 
pression is  rather  high  for  working  on  air 
gas  and  coal  gas  alone,  the  engine  at  00-lb. 
compression  can  quite  well  work  on  this 
mixture  for  a  quarter  of  an  hour  or  20 
minutes.  If  extra  power  is  required  for 
short  periods  on  emergency  loads,  15-18 
per  cent,  more  power  can  be  obtained 
on  this  dual  mixture  than  when  work- 
ing on  the  mixture  which  is  obtained 
by  the  introduction  of  water  drips  into 
the  producer  pipes  of  the  gas  plant.  On  the  triple  mixture 
compression  up  to  130  lb.  per  sq.  in.  is  quite  feasible,  and 
it  is  to  permit  of  extra  power  from  the  dual  mixture  that 
the  compression  ratio  is  compromised  at  00  lb. 

In  normal  working  the  writer  noticed  that  the  engine 
was  distinctly  smoother  in  running  than  when  town  gas 
was  used,  and  this  can  be  accounted  for  by  the  molecular 
construction  of  the  hydrogen  in  the  coal  gas  and  water 
gas  being  dUTerent,  the  former  having  a  slower  rate 
of   combustion.      Thus   the   pressure    is   well   maintained 
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lhroiip;h  the  stroke  and  a  godd  ■'  fat "  diagram  should  be 
|)08sible.  Tlie  engine  ought  to  be  economical  ;  in  fact, 
judging  by  what  th<'  writer  saw  in  this  direction,  the 
inventor  will  have  nn  dithuullv  in  substantiating  his  claim  of 
•.')  lb.  of  coal  per  ii.ii.r.-hour — a  figure  which  the  writer 
l)elievcs  has  not  hitherto  been  reached. 

Attempts  hitherto  made  to  use  coal  for  internal  com- 
bustion without  the  addition  of  elaborate  gas  niakini;  and 
scrubbing    plant,     have    practically     invariably     slunvn     a 


Low  did  much  of  his  e.xperiraental  work,  the  coal  was  scarcely 
coarser  than  coarse  brown  sugar.  That  the  engine  is  not 
very  e.xacting  about  its  fuel  supply,  however,  and  has  a  wide 
range  in  this  direction  is  evidenced  by  the  fact  that  it  has 
been  shown  capable  of  running  on  such  fuel  as  sewage. 

One  other  point.     In  previous  attempts  to  use  coal  gas  in 
more   direct   ways    than    nsual,    trouble    has    often    been 


Fig.  5. — Giving  an   Idea  of  the  Size  akd  Sobt  of  Coal 

USED  ON  THE  LABGE   100-H.P.  LOW  ENGINE.      The   Scale 
shows  inches. 

experienced  from  the  production  of  sulphuric  acid.  In  this 
case  the  II ^80^  is  split  up  into  hydrogen,  sulphur,  and  sulphur 
dioxide,  which  causes  nothing  more  than  a  slight  pitting  of 
the  easily  replaceable  generator  tubes. 

The  engine  has  now  reached  that  phase  of  development 
when  it  leaves  the  experimental,  and  enters  on  the  com- 
mercial stage,  and  if  recent  performances  afford  any  criterion, 
it  has  a  very  great  future  liefore  it,  in  small  and  large  sizes. 


Fio.  3.— Cylindeb  Head  Arrangement  ok  the  Coal  G.\8 
Engine.  The  fipure  in  the  photograph  shows  Dr.  Archi- 
bald Low.  The  valve  he  is  operatinp  changes  over  the  gas 
from  town  supply  to  the  self-generated  supply. 

tendency  towards  tarry  deposit  in  the  cylinder,  but  in  the 
Low  engine  this  trouble  does  not  appear  to  exist,  for  the  test 
cock  showed  that  the  gas  given  to  the  engine  was  mixed 
with  a  thick  mustard-coloured  smoke,  which  would  not  con- 
dense except  under  extreme  cold  or  a  combination  of  con- 
siderable cold  and  high  comi>ression,  neither  of  which  would 
be  incurred  in  ordinary  working.  The  piston,  t<X),  appeared 
to  be  perfectly  free  from  dejiosit,  although  somewhat  black, 
but  this  was  due  to  the  burning  of  the  lubricating  oil  at  the 
high  compressions,  and  the  consociuent  high  temperatures  of 
combustion  in  the  cylinder.  In  fact,  to  this  last  may  largely 
be  ascribed  the  remarkable  fuel  consumption. 

But,  apart  from  the  mere  economy  in  fuel  consumption, 
the  Low  engine  promises  to  have  a  big  future,  owing  to  the 
simple  fact  that  it  utilises  the  slack  and  small  stuff  of  our 


LAYING-OUT    ANGLES     IN     TRANSMISSION 
LINES. 


Fig.  4. — Combustion  Head  of  the  Low  Engine  seen  from 
the  Hopper  Side.  The  ends  of  the  generating  tubes 
and  of  the  conveyor  worms  can  here  be  seen. 

coal  supply — the  least  valuable  grades  of  coal :  nor  with  the 
larger  size  of  engine  need  the  coal  be  screened  very  carefully. 
The  accompanying  illustration  will  give  some  idea  of  the  size 
of  the  coal  used"  in  this  comparatively  large  engine.  Of 
course,  the  size  of  the  fuel  depends  to  some  extent  on  the  size 
of  the  engine  ;  for  cylinders  of  about  5  in.  diameter  with 
corresponding  stroke,  cubes  up  to  ^  in.  would  be  quite  large 
enough,  while  for  the  little  2-h.p.  engine  with  which  Dr. 


Onk  of  the  most  important  preliminary  steps  in  the  design 
of  overhead  transmission  circuits  is  the  determination,  sur-- 
veying  and  plotting  of  the  route  to  be  followed.  The  latter 
must  lie  arranged  to  take  advantage  of,  or  avoid,  natural 
facilities  or  difficulties,  and  a  certain  number  of-— often 
very  many — deviations  have  necessarily  to  be  made  in  the 
route.  It  is  very  imi^rtant  that  the  angle  through  which 
the  direction  of  the  line  is  to  be  deviated  at  any  point  should 
be  rapidly  and  accurately  determined.  Methods  employing 
the  theodolite  and  other  surveying  instruments  are  well 
known,  but  involve  costly  apparatus  and  considerable  skill 
and  time  in  their  application. 

In  the  course  of  an  interesting  discussion  which  recently 
ran  through  several  issues  of  the  EUMroteclinisrher  Anzritjer, 
three  very  simple  methods  were  described  for  the  determina- 
tion of  line  angles.  All  three  methods  have  been  used  con- 
siderably in  practice,  and  differ  little  in  theory,  though  one 
is  sometimes  more  convenient  than  the  others  in  application. 
The  apparatus  required  includes  only  base  poles  and  a  50-ft. 
measuring  tape. 

Method  1.— Referring  to  fig.  1,  a  b  c  represents  aright- 
angled  triangle  with  equal  sides  b  a,  b  c  (each  =  1-00  to  any 
convenient  scale).  Suppose  the  hypothenuse  bisected  in  d 
and  B  D  joined.  The  line  b  d  bisects  the  angle  b  and  is  of 
length  =  1  sin  45'  =  O'Tl  (to  scale  adopted).  From  b 
mark  out  b  x,  b  k,  &c.,  along  b  d  and  through  n,  k  draw 
lines  parallel  to  a  c  and  make  be  =  bf=1=bl  =  bm, 
and  so  on.  There  is  thus  obtained  a  series  of  isosceles 
triangles  with  common  apex  b. 

There  exists  a  definite  relationship  between  the  heights 
and  the  apex  angles  of  these  triangles.  As  the  height  varies 
from  0-71  totfOO,  the  apex  angle  increases  from  90^  to  180, 
and  every  intermediate  value  of  the  height  corresponds  to  a 
definite  apex  angle,  and  vke  versa. 

The  chart  in  fig.  2  consists  of  a  series  of  such  triai^gles, 
coapexial  at  o,  and  with  base  apices  lying  on  the  cii-cnmfer- 
ence  of  a  circle  of  centre  o  and  radius  =  10  (to  any  con- 
venient scale). 

To  explain  the  application  of  this  method,  suppose  that 
the  angle  between  a  b,  b  c  (fig.  3)  has  to  be  determined 
(in  practice  the  angle  between  adjacent  sections  a  b,  b  c  of 
an  overhead  line  Ues  between  90°  and  1 80°.  and  fig.  2  has 
been  constructed  on  the  supposition  of  these  limits).    Having 
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erected  guide  posts  at  a,  b,  c,  supplementary  poles  D  and  e 
are  set  in  the  lines  b  a,  b  c,  and  at  a  distance  of  10  m. 
from  B.  The  distance  d  e  is  measured  by  a  tape,  the 
central  point  3i  is  thus  determined  and  the  distance  b  ji  is 
measured.  On  setting  off  b  m  (to  scale)  along  0  i'  on  the 
chart  shown  in  fig.  2,  the  apex  angle  of  tlie  corresponding 
equilateral  triangle  can  be  at  once  read  by  a  protractor, 
(interpolating  between  two  triangles  if  necessary).  The 
apex  angle  thus  determined  is  obviously  the  required  angle 
ABC  in  fig.  3. 

If  desired  a  more  or  less  complete  table  of  corresponding 
values  of  perpendicular  height  and  apex  angle  can  be  pre- 
pared for  the  series  of  triangles  in  fig.  2,  as  shown  along- 
side the  latter. 

Method  2. — AYhereas  method  1  measured  the  perpen- 
dicular distance  from  the  centre  b  to  the  chord  A  c,  e  f  or 
I,  M,  &c.,  fig.  1,  the  present  method  regards  the  angle  whose 
value  is  required  as  the  angle  subtended  at  the  centre  b  of  a 


b,  and  hence  the  angle  d  B'  is  yet  smaller  (as  compared  with 
d  6),  than  is  the  case  when  equal  error  d  I  occurs  in  m,  m\ 

Method  3. — While  depending  on  the  same  geometrical 
foundation  as  methods  1  and  2,  this  method  evaluates  the 
desired  angle  by  means  of  a  slide  rule  instead  of  by  reference 
to  tables.  It  is  convenient  to  determine  half  the  angle  a/2t 
or  /3/2  (fig.  3), and  make  the  length  bi)  =  be  =  bd'  =  5 
yards  (or  metres)  in  this  case.     Referring  to  fig.  3, 


sni  -   = 


D  e/2 


/3         V.  \>'l-2 
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Having  erected  the  posts  e  and  d  or  d",  and  measured 
the  distance  d  e  or  e  d'  as  before,  this  length,  in  yards  or 
metres,  is  divided  by  10,  and  the  result  is  set  on  the  right- 
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circle  of  radius  10  m.  by  the  chord  D  e  (fig.  3).  Setting 
out  posts  D,  E,  as  before,  the  distance  d  e  is  measured  in 
metres  by  tape,  divided  by  10,  and  thus  a  figure  obtained 
from  which  the  corresponding  central  angle  a  can  be  deter- 
mined by  reference  to  a  table  of  angles  and  chords  (such  as  is 
to  be  found  in  any  engineering  pocket  book).  If  the  angle 
a  is  more  than,  say,  12o",  it  is  better  to  set  the  post  d  at  d\ 
then  determining  the  angle  /3,  whence  the  required  angle  a  at 
once  follows.  This  procedure  is  desirable  on  account  of  the 
small  changes  in  the  length  of  the  chord  d  e  when  a 
approaches  180°,  so  that  a  small  error  in  the  chord  measure- 
ment causes  a  relatively  large  error  in  the  angle  deter- 
muiation. 

As  compared  with  method  1,  this  method  avoids  the 
bisection  of  i>  e  and  the  measurement  of  b  j[  ;  but,  on  the 
other  hand,  method  1  can  be  used  by  reference  to  a  table 
quite  as  easily  as  method  2  ;  and,  moreover,  the  angle  a  can 
be  determined  accurately,  however  nearly  it  may  equal  180". 
Indeed,  the  accuracy  of  method  1  rather  tends  to  increase, 
as  the  angle  a  grows  larger,  for,  referring  to  fig.  4,  a  given 
error  [d  I)  in  the  height  m,  subtends  a  greater  chord  b  when 
the  angle  a/2  is  small,  than  when  this  angle  is  nearly  90°'. 
On  the  other  hand,  the  error  due  to  (d  I)  is  never  excessive, 
because  the  angle  a  is  very  rarely,  if  ever,  less  than  90°  in 
practice.  If,  as  is  probable,  the  error  in  m  (fig.  4)  is  a 
constant  percentage,  method  1  is  yet  more  accurate  in 
application,  since  the  length  (d  1)  is  less  at  A  (fig.  4)  than  at 


hand  half  of  the  upper  slider,  under  the  right-hand  top  unit 
on  an  ordinary  slide  rule.  The  angle  a/2  or  /3/2  can  then  be 
at  once  read  on  the  back  of  the  slider,  and  double  the  angle 
thus  determined  is  a  or  jo,  fig.  3. 

As  is  well  known,  the  slide  rule  does  not  give  sine  values 
accurately  above  60°,  hence  a  good  working  rule  is  to  use 
equation  (1)  if  the  angle  a  is  less  than  90°,  and  equation  (2), 
corresponding  to  measurement  E  d',  if  the  angle  a  is  greater 
than  90  ,  which  it  usually  is  in  practice. 

Table  Refekking  to  Fig.  2. — Equivalent  Values  or  ;« 
AND  Angle  a. 


Angle  a.°. 


■HlU  a". 


Angle  a-". 


Angle  c 


O'O 

180 

1-8 

159 

3-6 

137 

5-4 

114 

0-2 

178 

2-0 

157 

3-8 

135 

5-6 

111 

0-4 

175 

2-2 

155 

4-0 

132 

5-8 

109 

0-6 

173 

2-4 

162 

4-2 

180 

60 

105 

0-8 

171 

2-6 

150 

4-4 

128 

6-2 

103 

ro 

168 

2-8 

147 

4-6 

125 

6-4 

100 

12 

165 

3-0 

145 

4-8 

122 

6-6 

96 

14 

163 

3-2 

143 

5-0 

lis 

6-8 

93 

r« 

161 

3-4 

140 

5-2 

116 

71 

90 

Prize  Distribntion. — The  annual  prize  distribution  to 

the  successful  students  of  the  Northampton  Polytechnic  Institute, 
Clerkenwell,  B.C.,  will  be  held  on  Friday,  December  6tb,  at  7.30  p.m. 
The  Marquess  of  Northampton  will  distribute  the  prizes  and 
certificates. 
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PROCEEDINQS    OF    INSTITaTIONS 


Scientific  Shop  Mnnn^ement. 

On  October  23rd,  Mb.  O.  C.  Ali.i.ncham,  A.M.I  E.E.,  read  a  paper 
before  the  JuNioit  Institution  ok  En(;inekus  on  the  Taylor 
Bystera  of  Hhop  manajjement.  Discussinsr  present  conditions,  he 
pointed  out  that  it  waa  not  uncommon  for  a  man  to  take  no  less 
than  four  times  as  long  over  his  work  an  he  n<ed  do  if  he  did  his 
best.  The  lack  of  effi  'iency  was  due  to  the  want  of  means  for 
ascertaining  how  long  it  ought  to  take  to  do  any  given  piece  of 
work,  the  tendency  of  workers  to  conceal  their  capabilities,  and  the 
inefficient  methods  of  working  adopted  even  by  skilled  men.  Mr. 
v.  W.  Taylor  and  his  associates  had  for  ;iU  years  been  engaged  in 
a  systematic  study  of  manual  labour,  and  had  found  tliat,  as  a  rule, 
work  could  be  done  continuously  in  from  one-half  to  one-quarter 
the  time  hitherto  expended,  and  the  relationship  between  employer 
and  employed  could  be  placed  on  an  entirely  new  basis. 

The  principle  at  the  root  of  the  system  was  the  analysis  of  every 
piece  of  work  into  its  component  parts,  and  the  study  of  each 
element,  by  close  observation  of  tirst-cliiss  workmen.  Useless 
motions  were  eliminated,  others  improved  ;  for  example,  the  motions 
of  a  bricklayer  in  laying  a  brick  were  reduced  from  18  to  5,  and  in 
one  case  from  18  to  2.  so  that  instead  of  1,000,  he  could  lay  3,.=i00 
bricks  per  day,  with,  if  anything,  less  elTort  than  before.  Various 
other  instances  were  cited  in  the  paper,  showing,  for  example,  that 
there  was  a  best  size  of  shovel  for  handling  coal,  and  another  best 
size  for  iron  ore  ;  even  the  intervals  of  rest  between  carrying  heavy 
loads  were  subject  to  correction — with  proper  intervals  of  rest  and 
work,  nearly  four  times  as  much  could  be  done  in  a  day  without 
undue  exertion. 

In  the  art  of  cutting  metals,  especially,  Mr.  Taylor's  investiga- 
tions, which  comprised  some  50,000  experiments  at  a  costof  £30,000 
to  £10,000,  and  consumed  100  tons  of  metal,  had  led  to  most 
valuable  results. 

The  methods  adopted  were  described  by  the  author,  who  explained 
also  how  the  rates  of  payment  were  fixed  so  as  to  enable  both  work- 
men and  employer  to  profit  by  the  introduction  of  the  system.  For 
ordinary  shop  work  it  was  necessary  to  pay  about  30  per  cent,  above 
the  average  current  rate  of  wages  ;  for  heavy  work,  ."iO  or  60  per 
cent.  ;  forskilUd  work,  70  to  80  per  cent.  :  and  for  work  involving 
both  skill  and  severe  exertion,  80  to  100  per  cent.,  above  the  average. 
Additional  expense  was  incurred  on  account  of  the  increased 
amount  of  clerical  and  office  work,  and  more  elaborate  supervision  ; 
but  this  also  was  compensated  for  over  and  over  again  by  the 
enormous  increase  in  production,  which  was  not  accompanied  by  a 
proportionate  increase  in  standing  charges.  The  tendency  of  the 
system  was  to  raise  the  men  to  a  higher  class  of  work  than  they 
were  on  before,  and  to  employ  each  man  on  the  class  of  work  for 
which  he  was  best  suited.  Every  man  h.^d  the  chance  to  do  the 
best  he  could  for  himself,  and  a  better  chance  of  getting  on  than  he 
had  previously. 

The  process  of  changing  to  the  Taylor  system  must  be  gradual  ; 
but  when  once  a  quarter  or  a  third  of  the  men  had  been  convinced 
of  its  advantages  by  experience,  the  rest  would  quickly  fall  in  with 
it.  The  system  was  already  in  extended  use  in  the  United  States, 
where  at  least  50,000  workmen  were  employed  under  it,  and  in 
Canada  ;  the  output  per  man  had  been  increased  three  or  fourfold, 
and  the  wages  by  HO  to  100  per  cent.,  but  the  labour  costs  were  one- 
half,  or  less,  than  they  had  been  even  in  well-managed  works  under 
the  old  system,  with  the  same  plant  and  equipment.  The  effect  of 
the  system  was  to  raise  wages,  shorten  hours  of  labour,  increase 
profits,  and  reduce  the  selling  price,  while  the  workers  were 
benefited  not  only  materially,  but  also  morally.  If  we  were  to 
compete  with  the  United  States,  we  inuat  adopt  the  Taylor  system. 


Institution  of  Electrical  Engineers  (Birniingliam 
Section). 

On  Wednesday  the  chairman,  Mk.  A.  M.  Taylob,  delivered  his 
inaugural  address  dealing  with  "  Patents  and  Inventions,"  on 
which,  he  said,  the  prosperity  of  the  country  in  general,  and  of  the 
electrical  industry  in  particular,  depended  to  a  greater  extent  than 
perhaps  was  usually  supposed.  A  country  which  did  not  provide 
new  developments  in  industry  was  apt  to  stagnate,  and  would 
certainly  be  unable  to  compete  with  other  countries  which  were 
providing  these  developments. 

The  question  arose  whether  it  was  not  desirable,  in  the  interests 
of  the  country  at  large,  to  give  still  greater  stimulus  to  invention  ; 
there  was  an  obvious  temptation  for  large  concerns  having  abundance 
of  capital,  and  control  of  certain  markets,  to  seek  to  use  this  capital 
to  enhance  their  profits,  and  to  stifle  competition  from  any  new 
developments. 

To  take  a  concrete  example  :  Suppose  it  had  been  possible  for  the 
manufacturers  of  reciprocating  steam  engines  to  have  bonght  up 
and  stifled  all  inventions  in  steam  turbines,  as  rapidly  as  they 
appeared;  the  whole  industry  of  the  nation  would  have  suft'ered, 
and  developments  in  large  power  plants  would  have  been  retarded 
to  an  enormous  extent.  The  destructive  tendency  of  such  a  course 
would  seem  to  be  self-evident. 

One  very  important  reason  for  the  apathy  of  the  capitalist,  or  the 
manufacturer,  towards  the  inventor  waste  be  found  in  the  fact  that 
there  was  a  profound  distrust  in  the  value  of  patents,  and  this  was 
one  of  the  points  which  it  was  desired  to  investigate  in  the  present 
address. 

Another  point  was  the  inducement  to  invention  which  should  be 
offered  by  the  large  firms  to  their  employes,  and  a  third  point  was 


the  financial  assistance  which  should  be  offered  by  independent  con- 
cerns to  the  best  class  of  inventors,  in  ihe  national  interest. 

Dealing  with  the  first  point,  it  was  perhaps  not  generally  known 
by  the  inventor  that,  even  when  he  had  survived  the  scrutiny  of  the 
British  Patent  Office,  he  had  only  secured  a  reasonable  chance  of 
his  invention  not  having  been  anticipat-d  at  the  Patent  Office  ;  he 
had  no  assurance  that  the  invention  would  act  in  the  manner  pre- 
dicted, or  that  there  was  real  "subject  matter  "  i.i  his  invention. 
The  knowledge,  in  a  general  way,  that  there  were  ditliciiltiesof  this 
sort  to  contend  with  no  doubt  had  its  influence  on  the  capitalist, 
and  even  on  the  manufacturing  firms  which  would  otherwise  deal 
with  the  matter. 

A  question,  then,  for  careful  consideration  was  whether  the 
inventor  got  sufficient  encouragement  from  the  .State  to  compensate 
him  for  these  uncertainties,  and  whether  these  things  were  not 
done  better  in  other  countries.  In  (Jermany,  especially,  the  investi- 
gation of  a  patent  was  carried  out  with  a  thoroughness  that  left 
the  inventor,  when  he  emerged  successfully  through  the  ordeal, 
with  the  confidence  that,  even  if  he  were  attacked  in  the  law 
courts,  his  patent  would  almost  certainly  not  be  cancelled  either  on 
the  ground  of  lack  of  "subject  matter"  or  on  that  of  inability  to 
work,  if  ma<)e  as  described  in  the  specification.  Another  very  good 
feature  about  the  German  patent  was  that  the  only  fee  which  the 
inventor  had  to  pay  to  obtain  this  excellent  benefit  was  a  matter 
of  some  20  marks,  since  he  did  not  have  to  pay  the  remaining 
30  marks  unless  he  was  granted  the  patent,  which  might  be  as 
much  as  two  years  later. 

The  que.stion  of  the  '  validity  "  of  a  patent,  or  otherwise,  was 
one  of  vital  importance  to  the  inventor,  and  the  difference  between 
what  constituted  sufficient  to  obtain  (in  England)  the  grant  of  a 
patent  and  what  constituted  "subject  matter"  was  little  under- 
stood by  the  average  engineer. 

He  would  take,  for  example,  the  Ilgner  patent,  which  had  been 
granted  in  this  country,  and  in  the  pushing  of  which  large  sums  of 
money  had  been  incurred,  and  which,  at  the  instance  of  a  com- 
petitor, who  had  no  master  patent  to  offer  in  its  place,  was  declared 
to  be  invalid. 

The  judgment  in  this  case  showed  very  clearly  the  erroneousness 
of  the  common  idea  that  any  combination  of  known  idea.s,  which 
effected  a  new  or  improved  result,  was  subject  matter  for  a  patent. 
In  the  present  instance  the  combination  of  the  motor-generator 
idea  (introduced  primarily  for  regulating  the  speed  of  the  second 
motor)  with  the  fly-wheel  (introduced  at  the  right  point  of  the 
chain  to  avoid  the  excessive  demands  being  transmitted  back  to  the 
generator)  was  undoubtedly  a  combination  effecting  "a  new  and 
improved  result,"  and  as  such  would  be  accepted  by  the  British 
Patent  Office.  But  after  a  company  had  been  formed,  and  capital 
spent  on  developing  the  scheme,  with  the  supposed  certainty  of 
reaping  a  substantial  reward  later  in  royalties,  the  whole  thing  was 
quashed  by  an  action  in  the  law  courts. 

What,  then,  could  be  done  for  the  inventor  .'  Undoubtedly  the 
right  way  was  for  the  British  Patent  OfiBca  to  be  invested  vrith 
powers  to  enable  it  to  determine  authoritatively  whether  an  in- 
vention possessed  "  subject  matter"  before  it  issued  Letters  Patent. 

It  seemed  to  him  that  the  British  inventor  had  for  too  long 
neglected  to  avail  himself  of  the  means  of  combination  possessed  by 
other  individuals,  and  some  powerful  organisition  was  needed  in 
this  country  to  defend  his  interests,  and  to  state  his  case  in  Parlia- 
ment. Something,  in  fact,  akin  to  their  own  Institution  was 
needed. 

He  might  perhaps  give  a  hint  to  the  inventor.  If  he  could  not 
get  the  British  Office  routine  amended  in  the  desired  direction,  the 
German  Patent  Office  was  still  at  his  disposal,  and  the  'oracle'' 
could  be  worked,  if  done  the  right  way,  for  a  sum  not  exceeding 
£3  to  £4  if  the  patentee  was  his  own  draughtsman. 

Turning  to  the  inducements  to  invention  offered  by  manufac- 
turers, it  was  fairly  common  practice  for  large  manufacturing  firms 
to  call  upon  their  employes  to  si^n  a  document,  whereby  they 
agreed  to  hand  over  absolutely  to  the  firm  all  inventions  they 
might  make  while  in  their  service,  and  disclaimed  any  right 
whatever  to  participation  in  the  profits.  The  theory  of  this 
arbitrary  proceeding  was  that  the  employe  had  got  his  knowledge 
through  his  employer.  But,  though  there  were  occasional  cases 
where  the  invention  had,  so  to  speak,  been  pitchforked  into  the 
employe's  hands  in  the  course  of  his  daily  work,  there  was  a  large 
majority  of  cases  where  the  employe  came  to  the  employer  with 
knowledge  gained  elsewhere,  and  to  the  benefit  of  which  the 
employer  was  not  entitled. 

A  case  happened  within  his  own  knowledge,  where  an  excep- 
tionally brilliant  engineer  was  positively  dismissed  because  he 
refused  to  hand  over  to  his  employers  a  patent  which  he  had  taken 
out.  and  the  knowledge  for  which  he  bad  certainly  obtained  before 
he  came  to  the  said  employers. 

No  doubt  there  were  many  simple  ideas  which  were  the  result  of 
a  happy  inspiration  in  the  course  of  ones  daily  work  ;  but  the  day 
had  gone  by  when  anything  of  real  value  could  be  evolved  in 
electrical  engineering  without  an  immense  amount  of  brain  work  ; 
and,  if  there  were  not  sufficient  stimulus  of  reward,  the  busy 
engineer  could  hardly  be  expected  to  spend  his  evenings  at  such 
problems  when  he  could  get  along  just  as  well  with  his  employers 
if  he  did  not  do  anything  outside  of  his  office. 

There  were  certain  fairly  obvious  improvements  which  might  be 
made  in  present  relations  between  employer  and  employe. 

It  should  be  absolutely  illegal  for  an  employer  to  compel  an 
emploju  to  hand  over  to  him  his  invention,  on  pain  either  of  dis- 
missal, or  of  prejudice  in  any  way  to  his  advancement  if  he  stayed 
on  with  the  firm  employing  him. 

The  employe  should  certainly  be  allowed  to  apply  direct  to  the 
Patent  Office  in  the  first  instance,  if  he  chose  to  do  so.  The  fact 
that  the  patenting  fees  were,  under  present  arrangements,  borne  by 
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■the  employer,  counted  for  very  little  in  the  matter.  In  most  cases 
the  inventor  wouM  grreatly  prefer  to  pay  his  own. 

In  all  these  matters  an  Institute  of  Inventors  might  be  of 
inestimable  service  to  the  inventor,  if  properly  arranged  to  safe- 
guard his  interests. 

Undoubtedly  the  engineer  with  a  genuine  bent  for  invention 
needed  every  encouragement.  By  this  he  did  not  mean  the  casual 
inventor  of  a  new  button-hook  or  bont-jack.  but  the  engineer  who, 
having  a  good  training  in  fundamental  priuciples,  set  out  with  a 
full  knowledge  of  what  had  already  been  accomplished  in  a  par- 
ticular direction,  and  had  a  clear  idea  of  what  he  wanted  to  arrive 
at,  and  was  prepared  to  make  sacrifices  in  its  attainment. 

Could  not  the  Institution  do  something  in  this  sense  1  All  their 
premiums  appeared  to  be  granted  on  the  merits  of  papers  read 
before  the  Institution,  judged  on  the  basis  of  their  contribution  to 
the  general  fund  of  knowledge,  or  their  promotion  of  a  good  dis- 
cussion. But  if  they  had  a  substantial  premium  set  aside  for  the 
inventor  who  might  read  a  paper  descriptive  of  his  work  (even  if  the 
object  of  that  work  were  not  finally  attained),  such  premium  might 
help  him  to  continue  his  e.xperiments  or  developments.  And,  if 
contributions  towards  such  a  fund  were  invited  on  the  part  of 
members  generally,  would  there  not  probably  be  a  large  response 
from  members,  and  thus  an  additional  stimulus  given  to  original 
work  ? 

The  period  of  six  months  allowed  between  the  lodging  of  the 
provisional  and  that  of  the  "  complete  "  specification  was  altogether 
too  short  for  inventions  that  involved  a  great  deal  of  investigation, 
calculation,  experiment  and  development. 

It  was  very  hard  on  the  class  of  inventors  who  were  the  most 
likely  materially  to  benefit  their  country  that  they  should  be  handi- 
capped by  having  either  to  drop  their  original  work  (and  thus  lose 
priority)  or  to  disclose  to  the  public  an  invention  at  sucli  a  stage 
that  it  invited  development  by  others  who  had  not  done  the  really 
hard  work  on  it.  They  should  be  allowed,  under  increasing  penalty, 
to  extend  the  time  to  nine  months,  or  even  a  year. 

A  suggestion  might  be  made  as  to  whether  the  British  Patent 
Law  should  not  differentiate  between  "inventions"  in  which  there 
was  held  to  be  "  subject  matter  "  and  those  in  which  there  was 
not.  There  was  a  large  class  of  very  useful  inventions  in  which 
two  or  more  independent  ideas  were  combined  to  produce  a  new 
and  improved  result.  Surely  such  an  invention  deserved  better  of 
the  public  than  to  be  put  upon  the  scrap  heap  after  a  lot  of  time 
and  money  had  been  spent  upon  it.  Take,  for  instance,  the 
Ilgner  case  ;  it  was  very  easy  for  a  judge  to  be  persuaded  by  expert 
witnesses  that  the  thing  was  self-obvious,  but  the  ordinary 
engineer  might  be  allowed  to  have  his  doubts  about  this. 

In  any  case  the  fact  remained  that  the  crashing  of  a  patent  in 
this  way  was  a  distinct  discouragement  to  invention,  and  that  the 
best  class  of  inventor,  viz.,  the  well-informed,  plodding  engineer, 
who  had  a  definite  purpose  and  the  best  equipment  for  efi'ecting  it, 
was  the  one  most  hard  hit  by  it.  He  would  suggest  that  complete 
protection  be  granted  to  this  class  of  patent,  but  only,  however,  for 
a  limited  term  of  years — say  10  years  instead  of  U  years.  Any- 
thing which  discouraged  inventions  which  would  confer  a  boon 
npon  the  country  producing  them  (though  they  need  not  be  in 
themselves  of  striking  novelty)  was  actually  a  blow  aimed  at  the 
-trade  of  the  country  itself,  and  therefore  should  be  remedied  with 
"the  least  possible  delay. 


An   Improved  Joule  Radiometer. 

•On  the  8th  inst.  Mr.  F.  W.  Jordan,  A.R.C.S.,  B.Sc,  described  before 
the  Phy.sical  Society  an  improved  form  of  his  simple  Joule 
apparatus,  adapted  to  show  the  existence  of  the  Peltier  and  Thom- 
son effects,  which  had  been  designed  to  eliminate  the  necessity  of 
elaborate  thermal  insulation  jnd  to  give  a  steady  zero  and  a  fairly 
high  sensibility. 

A  brass  tube  A,  4  cm.  long,  IT.  cm.  diameter  and  0'2  cm.  thick, 
was  divided  longitudinally  into  two  compartments  by  a  copper 
plate  B.  0(1  mm.  thick.  Two  rectangular  gaps  were  cut  in  diagon- 
ally opposite  corners  of  the  partition  and  two  sector-shaped  disks 
of  copper,  <■  c,  were  soldered  to  the  edges  of  the  gaps  to  form  the 
horizontal  sides  of  the  channels  for  the  current  of  air  between  the 
compartments.  The  partition  li  and  the  disks  c  r  were  soldered  to 
the  inner  surface  of  the  brass  tube  A.  Two  light  mica  vanes,  d  d, 
each  7  mm.  X  65  mm.,  and  total  weight  1  4  mgm.,  were  fixed  with 
a  little  shellac  to  a  fine  glass  stem  c.  The  distance  between  the 
vanes  and  the  other  dimensions  were  arranged  so  that  when  sus- 
pended the  clearance  between  the  edges  of  the  vanes  and  the  sides 
of  the  channel  was  about  1  mm.  A  small  silvered  glass  mirror  in, 
3'5  X  2'5  X  0'2  mm.,  was  attached  to  the  glass  stem  c,  and  the 
whole  system  was  suspended  by  a  quartz  fibre  9  cm.  long  and 
about  0  004  mm.  in  diameter.  The  flangtd  ends  of  the  brass  tube  A 
and  the  brass  cover  plates  D  D  were  ground  plane  and  screwed  to- 
gether tightly.  The  glass  tube  E  carrying  the  tori-ion  head  was 
fitted  over  a  short  bra«s  tube  fixed  centrally  to  the  upper  cover 
plate.  The  motion  of  the  vanes  was  limited  by  stops  to  about 
20°.  The  air  in  the  interior  of  the  apparatus  was  thus 
practically  sealed  from  communication  with  the  atmosphere,  and 
shielded  from  stray  heat  by  the  brass  enclosure.  The  apparatus 
was  fitted  inside  a  concentric  brass  tube,  and  the  whole  was  mounted 
on  a  levelling  stand. 

The  sensibility  of  an  instrument  of  this  type  might  be  expressed 
by  the  deflection  in  millimetres  on  a  scale  at  a  distance  of  a  metre 
from  the  mirror  produced  by  the  absorption  or  evolution  of  heat  at 
the  rate  of  a  microwatt  in  one  of  the  compartments.  This  was 
determined  by  passing  a  measured  current  through  a  known  resist- 
ance in  one  of  the  coaipartments. 


The  ends  of  a  short  length  of  No.  47  eureka  wire  /were  soldered 
to  two  leads  of  No.  36  copper  wire.  The  insulated  leads  were 
fastened  together  and  to  the  inside  of  a  narrow  glass  tube  with 
paiaflin  wax.  The  glass  tube  was  passed  through  a  circular 
aperture  in  the  lower  cover  plate,  and  sealed  with  Chatterton  com- 
pound ;  a  pair  of  dummy  leads  were  similarly  mounted  in  the  other 
compartment  to  compensate  any  gain  or  loss  of  heat  along  the  leads 
to  the  resistance  loop. 

The  position  of  the  spot  of  light  on  the  scale  was  steady  a  few 
minutes  after  the  apparatus  had  been  levelled  and  adjusted. 
Bringing  the  hand  quite  near  to  the  outer  brass  tube  had  no 
appreciable  effect,  and  the  zero  remained  steady  to  within  a  frac- 
tion of  a  mUlimetre.  The  motion  of  tlie  vanes  was  excessively 
damped,  and  the  period  of  swing  was  much  greater  than  the 
undamped  natural  period. 

The  deflections  produced  by  measured  currents  through  the 
resistance  loop  were  very  nearly  proportional  to  the  squares  of 
the  currents.     In  the  case  of  the  full  scale  deflection  the  spot  of 


New  Radiometer. 


light  became  steady  40  seconds  after  the  current  was  started 
through  the  resistance.  On  breaking  the  current  the  spot  of  light 
returned  to  the  original  zero  in  about  the  same  interval  of  time. 
This  interval  of  time  could  be  reduced  by  diminishing  the  air 
resistance  to  the  motion  of  the  vanes.  The  latter  could  be 
effected  by  increasing  the  clearance  around  the  edges  of  the  vanes. 
The  following  figures  gave  some  idea  of  the  sensibility  of  the 
instrument. 

A  deflection  of  122  mm.  on  a  scale  at  a  distance  of  a  metre 
from  the  mirror  was  produced  by  a  current  of  475  milliamperes 
through  the  resistance  of  lO'o  ohms.  This  gave  a  sensibility 
of  0  52  mm.  per  microwatt.  The  small  deflection  of  about  1  mm. 
produced  by  0'5  milliampere  could  be  repeatedly  observed.  The 
range  of  the  instrument  could  be  extended  to  measure  feeble  alter- 
nating currents  of  the  order  of  10—4  amperes  by  using  a  heater  of 
1,000  ohms,  and  the  least  detectable  current  in  this  case  would  be 
5  X  10—5  amperes. 

Alternating  currents  producing  more  than  the  full  scale  deflec- 
tion could  be  conveniently  and  accurately  measured  by  the  com- 
pensation methods  of  H.  L.  Callendar  and  K.  Angstrom.  In 
Callendar's  method  the  heat  from  the  heater  would  be  absorbed  by 
the  current  through  a  thermo-junction  in  the  same  compartment. 
In  Angstrom's  method  the  heat  would  be  balanced  by  the  heat  from 
a  similar  resistance  in  the  other  compartment.  A  calibration  with 
direct  currents  would  be  necessary  in  every  case  to  measure 
alternating  currents. 

The  instrument  might  be  adapted  to  measure  the  heat  given  out 
by  small  quantities  of  radium.  A  calculation  showed  that  1  mgm. 
of  radium  should  give  a  deflection  of  50  mm.  on  the  scale. 

To  measure  radiant  heat  it  would  be  sufiicient  for  most  purposes 
to  make  a  small  window  of  rock  salt  or  fluorite  of  about  50  sq,  mm. 
in  the  side  of  the  brass  tube  A  and  direct  the  radiant  heat  on  to  a 
thin  metal  disk  supported  centrally  by  a  fibre  in  one  of  the  com- 
partments. The  rate  of  absorption  of  heat  by  the  disk  could  be 
measured  by  Callendar's  method.  The  indications  of  the  instru- 
ment could  thus  be  made  independent  of  radiant  heat  from 
directions  other  than  those  limited  by  a  tube  directed  towards  the 
window  and  the  receiving  disk. 


Australian    Sijrn. — A   novel    sign    has   recently   been 

erected  in  Kingsway  for  the  Australian  Commonwealth.  It  is  illu- 
minated by  156  Osram  lamps,  which  give  it  a  brilliancy  enabling 
the  daily  messages  displayed  thereon  to  be  read  at  a  considerable 
distance.  The  light  is  well  directed  and  concentrated  by  means  of 
hidden  reflectors.  The  electrical  work  in  connection  with  this  sign 
has  been  carried  out  by  the  Electrical  Installations,  Ltd.,  of 
27,  Martin's  Lane,  Cannon  Street,  E.G. 
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SOME    CARLISLE    NOTES. 


Readeks  of  our  papfps  will  be  aware  that  recently  a  very  successful 
electrical  exhibition  was  held  by  the  Carlisle  electricity  department, 
in  the  main  hall  of  what  was  a  Unitarian  Church  buildintr,  until  it 
was  acquired  by  the  Corporation  for  necessary  extensions  of  the 
electricity  works. 

Durinjf  the  past  three  years  the  capacity  of  the  works  has  been 
trebled,  mainly  in  order  to  cope  with  the  (rrowint;  motor  load  in  the 
city. 

This  has  considerably  improved  the  conditions  at  the  works,  and 
greatly  reduced  the  works  costs,  making  it  possible  to  offer  supplies 
at  cheaper  rates,  and  as  a  result,  and  with  a  view  to  increasinp  the 
meapre  revenue  obtained  from  mains  laid  in  residential  districts, 
Mr.  S.  T.  Allen,  the  city  electrical  engineer,  was  led  to  introduce 


Church  Bun.mNiis  ruucnASKn  kor   Extkn.sions  by 
Carlisle  Electricity  Department. 

the  new  "domestic"  tariff  based  on  a  fixed  charge  of  12  i  per  cent,  of 
the  annual  net  rateable  value  of  the  house,  and  Jd.  per  unit  for  all 
energy  consumed  for  lighting,  heating,  or  cooking.  The  fixed 
charge  is,  moreover, .  payable  quarterly,  and  no  meter  rents  are 
charged. 

In  order  to  bring  the  advantages  of  this  tariff  home  to  existing 
and  potential  consumers,  and  more  particularly  to  emphasise  the 
value  of  electric  cocking,  Mr.  Allen  decided  that  it  was  preferable 
to  hold  the  exhibition  previously  mentioned,  and,  further,  that  the 
latter  would  best  achieve  its  purpose,  if  personal  invitations,  in  the 
form  of  cyclostyled  letters,  accompanied  by  complimentary  tickets 


Church  Hall  Used  fob  an  Electrical  Exhibition 
AT  Carlisle. 

were  sent  to  specified  individuals.  The  exhibition  was  not  intended 
to  amuse  the  man  in  the  street,  but  rather  to  concentrate  attention 
on  modem  domestic  apparatus,  and  it  drew  an  attendance  of  1,200 
to  witness  the  demonstrations  of  cooking,  ironing,  &.c.  Cooking 
was  carried  on  nearly  all  day  for  about  five  days,  and  no  attempt 
was  made  to  ventilate  the  hall,  a  feature  which  was  impressed  on 
crowded  audiences,  and  demonstrated  the  purity  of  the  air  under 
the  abnormal  conditions  prevailing. 

Invitations  were  extended  to  visitors  to  bring  their  own  joints 
to  be  cooked,  and  they  were  asked  to  weigh  them  both  before  and 
after,  so  that  they  could  prove  for  themselves  the  great  saving  in 
weight  when  meat  is  cooked  electrically.    A  large  variety  of  heat- 


ing apparatus,  irons,  kettles,  hot-plates,  vacunm  oleanerB  and  light- 
ing apparatus  was  on  view,  and  local  contractors  were  invited  to 
make  full  use  of  the  exhibition  and  its  oimtente,  there  being  no 
other  showroom  in  the  town.  Full  advantage  was  taken  of  this, 
and  although  little  was  sold  directly  by  the  Corporation,  which  has 
full  powers  to  sell  or  hire,  a  good  deal  of  business  was  done  from 
outside. 

The  exhibition  was  primarily  held  for  the  purpose  of  familiaris- 
ing consumers  with  the  extended  uses  of  electricity  rendered  possible 
by  the  new  domestic  tariff,  and  we  gather  that  the  Carlisle  Elec- 
tricity Department  is  experiencing  a  busy  time  as  the  result. 

For  one  thing,  a  hire-purchase  wiring  system  between  landlord 
and  tenant  has  been  introduced,  under  which  the  Corporation 
obtains  tenders  for  the  wiring  work  only,  and  the  tenant  pays  for 
the  work  in  the  first  instance,  but  only  after  agreeing  with  the 
landlord  that  the  latter  shall  deduct  from  the  rent  20  per  cent,  a 
year  for  five  years,  of  the  cost  of  wiring  alone. 

By  this  arrangement  the  landlord  pays  for  the  wiring  work  by 
instalments  and  without  interest  charges,  i/the  tenant  remains  five 
years  ;  if  the  latter  leaves  before  that  period  he  sacrifices  part  of 
the  cost  which  he  originally  paid. 

The  exhibition  hall,  or  part  of  it,  will  be  permanently  used  as  a 
showroom  by  the  Electricity  Department,  which  intends  to  make 
use  of  part  of  the  rather  secular-looking  church  building  for  a 
battery  room,  stores  and  further  office  accommodation.  In  conclu- 
sion, we  are  indebted  to  Mr.  S.  T.  Allen  for  the  interesting  notes 
here  printed. 


CONSULAR    NOTES. 


Bosnia. — The  British  Consul  at  Sarajevo  reports  an  opening  in 
Bosnia  for  British-made  steam  engines,  and  oil  and  benzine  motors 
for  driving  threshing  machines  and  flour  mills.  H.M.  Consul  also 
states  that  dealers  in  Sarajevo  now  apply  to  his  Consulate  more 
frequently  than  they  used  to  do  with  the  object  of  getting  into  direct 
communication  with  British  firms.  The  names  of  such  persons  are 
communicated  to  the  Commercial  Intelligence  Branch  of  the  Board 
of  Trade.  Inquiries  made  of  leading  merchants  seem  to  show  that, 
on  the  whole,  the  demand  for  British  goods  is  increasing  steadily, 
though  the  total  consumption  is  still  very  small — perhaps  not  over 
£10,000  worth  per  year. 

The  erection  of  a  large  new  general  post  office,  in  which  thfr 
postal,  telegraph  and  telephone  services  will  be  centralised,  was 
begun  in  1911,  and  is  to  be  completed  by  1913.  The  cost  is  esti- 
mated at  £47,000.  The  electric  tramway  system  is  to  be  extended, 
and  a  more  frequent  service  introduced.  The  following  works  are 
being  contemplated  for  other  towns  in  Bosnia-Herzegovina : — 
Banjaluka,  electric  lighting  ;  Bihac,  electric  lighting  ;  Bijeljina, 
electric  lighting  ;  Derventa,  electric  lighting  and  drainage  ;  Mostar, 
public  baths.  £12..")00  ;  bridge  over  the  river  Narenta,  £9,000; 
electric  power  station  ;  slaughter-house  ;  Zenica,  electric  lighting 
and  drainage. 

Chile.— The  British  Consul-General  gives  the  following  list  of 
wireless  telegraph  stations  in  Chile  in  a  report  recently  sent 
home  : — 

Stations. 

Aricft 

AntofagaBta 

Coquimbo 

Valparaiso 

Juan  Fernandez 

Talcabuano 

Mocha 

Llanquibue 

Ancud 

Huafo 

Cabo  Raper 

Evanjelistaa 

Punta  Arenas   . 

Note. — All  stations, 
the  Marconi  apparatiii 
stations  will  maintain 


Remarks. 
To  be  completed  next  year 


Now  working 

Projected 

To  be  completed  end  of  this  jear 


with  the  exception  of  Talcabuano,  will  be  fitted  with 
I.  Talcabuano  will  have  the  Telefunken  system.  All 
L  permanent  service  day  and  night. 

Russia. — The  British  Consul  at  Moscow  reports  that  owing  to 
the  appearance  of  a  new  competitor  who  threatened  their 
monopoly,  the  Moscow  Electric  Co.  considerably  lowered  their 
rates  during  lyiO.  The  result  of  this  was  that  many  mills  and 
works  in  Moscow  started  using  electricity  for  their  motive  power 
and  lighting.  In  the  Lefort  district  of  Moscow  alone  out  of  -IS 
factories  20  have  already  adopted  electricity,  and  others  are  follow- 
ing their  example.  The  works  find  not  only  that  electricity  is 
cheaper,  but  also  from  a  hygienic  point  of  view  much  is  gained, 
and  there  is  less  danger  to  the  hands. 

Tasmania.— The  American  Consul  at  Hobart  reports  that  by 
the  1st  of  January  of  nest  year,  Hobart  and  small  near-by  towns 
will  be  supplied  with  cheap  electric  current  for  lighting  and  power 
purposes  derived  from  the  water-power  resources,  and  this  ought 
to  stimulate  a  demand  for  electrical  materials  and  apparatus,  of 
which  American  manufacturers  might  take  advantage.  The  cit;y 
of  Launceston,  which  now  has  a  limited  supply  of  cheap  electric 
power,  will  doubtless  have  larger  supplies  available  in  the  near 
future,  and  it  seems  only  a  matter  of  time  when  probably  most  of 
the  towns  of  Tasmania  wiU  be  electrically  developed.  The 
estimated  cost  of  providing  the  installation  and  of  erecting 
some  metallurgical  works  in  connection  therewith  is  £250,000. 
The  company  expects  later  on  to  use  the  electric  power  not  only 
for  the  treatment  of  complex  Australian  ores,  but  also  for  the 
manufacture  of  calcium  carbide,  calcium  cyanamide,  &o. 
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Japan. — The  American  Consul  at  Yokohama  reports  that  the 
Japanese  Government  has  rejected  the  application  of  the  municipal 
authorities  of  Tokio  for  permission  to  increase  the  capacity  of  the 
electric  light  department  of  the  city  to  approximately  one  million 
lights.  The  Municipality  of  Tokio  is  now  engaged  in  the  lighting 
business  through  the  ownership  of  the  electric  street-railway  lines. 
The  Tokio  Asahi  states  that  the  reason  for  rejecting  the  application 
is  that,  when  the  establishment  of  the  Nippon  Electric  Light  Co., 
came  up  for  approval  last  year,  the  Government,  after  investigation, 
ascertained  that  there  was  ample  room  for  the  operations  of  three 
companies — the  Tokio  Electric  Light,  the  Nippnn  Electric  Light, 
and  the  Electric  Light  Department  of  the  Tokio  Railways  (now  the 
Electric  Bureau  of  the  Tokio  municipality) — and  granted  the  Nippon 
Electric  Light  Co.  the  right  to  furnish  electric  light  to  the  amount 
of  11,000  KW.  If  the  Government  were  now  to  sanction  the  new 
scheme  of  the  Tokio  municipality  for  17,000  Kw.  (or  actually 
20,000  KW.),  despite  the  fact  that  the'e  has  been  no  particular 
increase  in  the  demand  for  electric  light  in  the  city,  the  grant  to 
ihe  Nippon  Electric  Light  Co.  would  become  meaningless. 

Venezuela. — The  American  Consul  at  La  Guaira  reports  that 
the  telegraphic  system  of  the  Government  has  been  extended  to 
Ocnmare  de  la  Costa,  the  point  between  the  La  Guaira  and  Puerto 
Cabello,  toward  which  the  new  road  from  the  Interior  is  being  con- 
structed. During  April  the  duplex  system  of  telegraphy  was 
established  on  several  of  the  principal  lines  of  the  Government. 
and  this  system  will  be  extended  to  the  following  places : 
Maracaibo,  Barquisimeto,  Trujillo,  Merida,  Rio  Chico  and  Cumana. 
The  Ministry  of  Fomento  has  been  authorised  to  purchase  the 
necessary  instruments  for  the  service  and  to  construct  direct 
lines  between  Trujillo  and  Valera  and  between  Rio  Chico  and 
Cumana. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendments. 

FRANCE.— The  British  Chamber  of  Commerce  in  its  Monthly 
Circular  calls  the  attention  of  British  manufacturers  and  exporters 
to  the  fact  that  French  law  prohibits  the  "import,  bonding,  transit 
or  circulation  of  all  foreign  products,  natural  or  manufactured, 
bearing  on  themselves  or  upon  their  packing  cases,  bales,  envelopes, 
bands  or  tickets,  kc,  any  trade  or  manufacturer's  mark,  name,  sign 
or  indication  whatsoever  which  may  cause  the  belief  that  such 
goods  are  of  French  make  or  origin."  It  is,  says  the  Circular,  in 
the  interests  of  British  manufacturers  to  emphasise  in  every  way 
the  British  origin  of  their  goods,  and  they  usually  do  so,  but  it 
occasionally  happens  that  a  French  customer  wishes  his  name  to 
appear  on  the  goods  he  orders.  Compliance  with  such  a  request 
would  involve  the  seizure  of  the  goods  at  the  port  of  entry,  unless 
the  mark  were  accompanied  by  the  words  "  importe  d'Angleterre  " 
or  "  fabrique  en  Angleterre,"  and  the  same  remark  applies  to  any 
mark  or  indication  whatsoever  which  is  in  the  slightest  degree 
likely  to  cause  the  belief  that  the  goods  are  French.  Even  in  the 
case  of  British  firms  having  branches  in  France  and  marking  their 
goods  thus — "  J.  Smith  i:  Son,  London  and  Paris" — such  marking 
would  be  held  to  be  an  infringement  of  this  law  unless  the  mark 
were  accompanied  by  an  indication  in  French  of  the  real  country 
of  origin  as  above.  The  Circular  draws  particular  attention  to  this 
matter,  as  the  French  Customs  authorities  are  said  to  have  made  a 
great  number  of  seizures  of  goods  recently  for  the  above-mentioned 
reasons,  and  it  further  advises  British  exporters  to  avoid  possible 
trouble  by  indicating  the  British  origin  of  their  goods  in  the  most 
distinct  and  unmistakable  way  :  and,  in  the  case  of  firms  having  a 
branch  in  France,  to  indicate  the  British  origin  of  their  goods,  not 
only  upon  the  goods  themselves,  but  also  upon  their  general  office 
stationery. 

TURKEY. — As  a  result  of  the  war,  all  goods  sent  to  Turkey  from 
neutral  countries  must  be  accompanied  by  a  certificate  of  origin  ; 
if  not,  such  goods  will  be  charged  with  extra  duty  of  100  per  cent., 
as  well  as  ordinary  duty  of  11  per  cent,  ad  ml. 


34,665,  "  Devices  for  automatically  adjusting  the  time  of  ignition  in  internal- 
combustion  engines."  Firm  of  B.  Bosch.  (Convention  date,  December  6th, 
1911.  Germany.)    October  28th.     (Complete.) 

24,601.  "  Driving  gear  for  the  armature  shafts  of  magnetic  igniting  appa- 
ratus for  internal-combustion  engines."  B.  K.  Thoresen  and  O.  K.  Olsen, 
October  28th.     (Complete.) 

24,713.    "  Homopolar  dynamos."    A.  Rolfe.    October  29th. 

24.733.  "Electrically  controlled  locks  for  securing  the  doors  of  railway 
carriages,  taxicabs,  or  like  vehicles  when  in  motion."  C.  B.  Macadam  and  J. 
James.    October  29th. 

24,751.  "  Electrical  transmitting  and  receiving  devices  for  communication 
simultaneous  and  equal  movements."    J.  L.  Routin.    October  29th. 

24,758.  "  Method  for  the  transmission  of  photographs  and  other  pictures  by 
means  of  ordinary  telegraph  and  telephone  apparatus."  U.  Ellero.  October 
29th.    (Complete.) 

24,776.  "  Electrical  heating  units."  E.  C.  R.  Marks.  (Landers,  Frary  and 
Clark,  United  States  )  (Divided  application  on  10,029  of  1912,  April  27th.) 
October  29th.    (Complete.) 

24,810.    "  Electric  heating  stoves."    8.  L.  Khpin.    October  29th. 

24,876.  "Incandescing  bodies."  C.  H.  Fischer  and  R.  Zimjiebmasn.  (Con- 
vention date,  December  i3th,  1911,  Germany.)    October  30th.     (Complete.) 

24,898.    "  Dynamo-electric  machines."    A.  Rolfe.    October  3Ist. 

24,927.  "  Device  for  winding  and  unwinding  line  wire,  chiefly  as  transmitter 
of  electric  current  to  a  varying  length."     F.  J.  G.  Beyer.    October  31st. 

24,932.  "Switches."  J.Liddle.  (Gordon  Electric  and  Manufacturing  Co., 
Dnited  States.)    October  31st.    (Complete.) 

24,937.  "  Production  of  high-frequency  currents  adapted  for  use  in  wireless 
telegraphy  and  telephony."  W.  P.  Thompson.  (Compagnie  Universelle  de 
Telegraphic  et  de  Telephonie  sans  fll,  France.)    October  31st.    (Complete.) 

24,951.  "  Electric  motors  used  in  the  propulsion  of  vehicles."  W.  H.  Allen. 
October  31st. 


24,954.  "  Electricity  meter."  L.  ScHiiLLER.  (Convention  date,  April  30th, 
1912,  Germany.)    October  31st.    (Complete.) 

24,960.  "Apparatus  for  periodically  testing  electric  currents."  C.  Sjirrn. 
October  31st. 

21,9(».    "  Arc  lamp  carbon-holder."    A.  M.  Boopeb.    October  31st. 

21,971.    "  Electric  candle  lamps."    H.  Garde.    Cotober  31st. 

24  999.  "Pole  or  standard  for  wireless  telegraphy."  H.  W.  Muglebton. 
October  31st. 

25,028.    "Mariners' compass."    W.  D.  White.    November  1st. 

25,052.  "Tungsten  anti-cathode  for  Rontgen  tubes."  Siemens  Bros.  &  Co., 
Ltd.    (Siemens  &  Halske  Akt.  Gas.  Germany).    November  1st,    (Complete.) 

25.090.  "  Lead  alloys."  Western  Elelthio  Co.,  Ltd.  (Western  Electric 
Co.,  United  States.)    November  1st.     (Complete.) 

25.091.  "Azimuth  ticting  for  a  mariner's  compass."  J.  G.  Cowie.  No- 
vember 1st. 

25,096.  "Portable  self-contained  vulcanisers."  W.  H.  Welch  and  H.  Fbost 
AND  Co.,  Ltd.    November  1st. 

25,101.  "High-tension  electrometers."  H.Bauer.  November  1st.  (Com- 
plete.) 

2i,104.  "  Electric  heating  of  houses."  H.  Lofquist.  November  Ist.  (Com- 
plete.) 

25,139.  "  Couplings  for  electrical  purposes."  V.  C,  H.  Gibbon,  November 
2nd. 

25,174.  "  Telephone  exchange  systems."  F.  R.  McBebty.  (Convention 
date,  November  3rd,  1911,  United  States.)    November  2nd,    (Complete.) 


NEW    PATENTS    APPLIED    FOR,     1912. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holbom,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


Simplex    Conduits,  Ltd.,  and   F.  G.  Tavlor. 

24,592.  "  Means  for  and  methods  of  changing  the  frequency  of  alternating 
currents."    A.  M.  Tavlob.    October  28th. 

24,696.  "  Box  or  packing  for  electric  light  bulbs  and  the  like."  H.  W. 
BvBBOET,  E.  N.  Hilliek  and  W.  A.  Thompson.    October  28ih. 

24,618.  "  Power  transmission."  J.  G.  P.  Thomas  and  Thomas  Trans- 
mission, Ltd.    October  28th. 

24,621.    "  Electric  incandescent  lamps."    H.  Babta.    October  28th. 

24.626.  "  Crucibles  for  electric  furnaces."  Morgan  Chucible  Co.,  Ltd.,  and 
C,  W.  Speiks.    October  28th. 

24,643.  "  Electromagnetic  separators."  Maschinenbau-Anstalt  Hcmbolt. 
(Convention  date,  October  27th,  1911,  Germany.)    October  28th.    (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messes.  W.  P.  Thompson  &  Co.,  285,  High  Holbom,  W.C,  and  at 
Liverpool  and  Bradfcrd  ;  price,  post  free,  9d.  (in  stamps). 


1911. 


Mahufactube  of  iNstTLATED  ELECTRIC  Leads  OR  CABLES.  P.  H.  Broomfield  and 
E.  H.  Tawn.    21,3d4,    September  27th. 

Portable  Electric  Signal  Lamps.  A.  J.  Etevens  and  A.  J.  Lyon.  22,126. 
October  11th. 

Electromagnetic  Means  fob  the  Transmission  op  Power.  J.  G.  Balsiilie. 
iBali'illie.)    22.690.    October  1-lth. 

BELF-bTABiERs  FOB  fc-XPLOSioN  ENGINES.  N.  A.  Christensen  and  A.J.  Boult. 
22,7'(0.    October  16th.     (Addition  to  15,471  of  lyil.) 

Field  Telephone  and  Telegraph  Bet.    A.  J.  Stevens.    23,172.    October  20th. 

HoLDEBS  FOB  TELEPHONE  RECEIVERS.    J.  Trennef.    23,314.    October  23rd. 

Electrical  Insulators.  J.  H.  Ellis  and  British  Insulated  and  Melsby  Cables, 
Ltd.    2.^,tjt)3.    October  26th. 

Electric  Lamps  fob  Motor  Vehicles  and  the  like.  A.  J.  Bonnella.  23,713. 
Octobers  th. 

Means  i-or  Increasing  the  Power-Factor  and  Overload  Capacity  of  Alter- 
nating-Current Synchbonocs  Machines.  G.  Kapp.  24,623.  November 
7th,     (Cognate  application,  741  of  1912.) 

Electric  Power  Timber  Band-Saw  Machines.  G.  Pickles.  25,517.  Novem- 
ber 16tb. 

Magnetic  Brakes  of  Tbamcabs  and  like  Vehicles.  G  J.  CoDaty  and  C.  B. 
Ketley.  26,9b9.  December  2nd.  Cognate  applications,  7^3  of  1912  and 
3,t91  of  1912.) 


1912. 

Electric  Switches.     British  Thomson-Houston   Co.    (General  Electric  Co.) 

4t9.    January  5th. 
Light  Projecting  Apparatus  and  the  like.    J.  T.  Roffy,    506.    January  6th. 
Electrolysis  OF  Metallic  Salt  Solutions.    N.  V.  Hjbinette.    771.    January 

10th.    (January  liith,  1911.) 
Combined  Klecteic  Wire  Connection  and  Cord  Grip.    G.  St.  J.  Day.    1,305. 

January  16th. 
Suspenders  for  Overhead  Electric  Cables.   C.E.Elder.   4,975.  February28th. 
Electric    Motor    Control    Systems.      Allgemeine    Elektriciiats-Ges.     5,803. 

March  7lh.     (Man-h  7th,  1911.) 
Electbically-Pbopelled   Motob-Cars.     Allmanna  Svenska    Elektriska  Akt. 

Bolaget.    7,99j.    April  2nd.    (April  I2th.  1911.) 
Electrical  Dust  Suction  Apparatus.    Firm  of    Bunte  &  Remroler.    10,605. 

May  4th.     (July  3rd,  1911.) 
Electric  Heating  Apparatus.    A.  F.  Berry.    13,861.    June  13th.    (December 

2ttth,  1911.) 
Electbic  Switches.    E.  B.  Merriam.    14,751.    June  24th.    (June  23rd,  1911.) 
Telegraphic  Relays.    A.  Muirhead  and  F.  L.  Muuhead.    17.955.    August  2nd- 
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Thk  address  with  which  Mr.  Duddell  commenced  liis  term 
of  office  as  President  of  the  Institution  of  Electrical 
Engineers  last  week  was  marked  by  two  special  features': 
the  breadth  of  view  with  which  he  surveyed  the  field  of 
electrical  activity  to  the  very  horizon,  even  invading  the 
borderland  which  lies  between  it  and  the  domains  of  kindred 
sciences  ;  and  the  spirit  of  suggestion  which  inspired  his 
comments  on  the  developments  which  we  may  hope  to  see 
realised  sooner  or  later.  In  both  respects  the  address 
resembled  in  the  abstract  that  memorable  one  delivered  by 
his  predecessor,  Dr.  Ferranti,  two  years  ago  ;  but  in  the 
concrete  form  the  two  were  very  different,  faithfully  reflecting 
the  influence  of  the  training  and  pursuits  of  their  respective 
authors. 

Our  German  friends  divide  the  electrical  industry 
roughly  into  two  great  sections  :  the  "  Starkstromtechnik," 
or  strong-current  industry,  and  the  "  Schwachstrom- 
technik,"  or  weak-current  industry,  and  of  these  two  arts 
the  immediate  past  and  present  Presidents  of  the  Institu- 
tion respectively  are  most  competent  exponents — a  for- 
tunate circumstance,  for  thus  the  claims  of  both 
sections  are  ensured  due  recognition.  It  may  be  somewhat 
surprising  to  the  younger  members  of  the  Institution,  but  it 
is  nevertheless  a  fact,  as  was  once  once  emphasised  by  the 
President,  that  the  "  weak-current"  section,  the  depart- 
ment of  telegraphs  and  telephones  and  the  like,  to 
which  the  Institution  owes  its  origin,  is  still  more 
important  than  the  supply,  traction  or  manufacturing 
branch  of  the  electrical  industry  in  this  country,  whether 
its  claims  be  based  upon  the  total  capital 
invested  or  upon  the  number  of  persons  who  depend  upon 
it  for  their  livelihood.  Probably  in  this  respect  this  nation 
is  unique,  the  bulk  of  the  submarine  telegraph  work  of  the 
world  having  been  carried  out  by  British  firms,  and  still 
remaining  largely  in  British  hands. 

Before  we  consider  the  technical  features  of  the  address, 
we  may  direct  attention  to  a  remark  in  the  first  paragraph, 
to  which  perhaps  too  great  significance  ought  not  to  be 
attached,  but  which,  at  any  rate,  serves  to  indicate  the 
attitude  of  mind  of  the  new  President  with  regard  to  the 
great  Institution  of  which  he  is  the  head.  He  says  : — 
"  The  Institution  is  installed  in  its  new  home.  It  has 
revised  its  Articles  of  Association,  and  it  is  now 
prepared,  having  got  these  matters  out  of  the  way, 
(o  undertake  its  jiroper  functions  ivith  regard  to  the  electrical 
industnj.  There  is  a  wide  field  of  work  to  be  undertaken, 
on  the  one  hand,  in  encouraging  the  publication  of  scien- 
tific technical  knowledge,  and,  on  the  other,  in  looking  after 
the  interests  of  the  electrical  industry."  The  words  which 
we  have  italicised  are  both  a  confession  and  a  pledge ;  a 
confession  that  hitherto  the  "  proper  functions "  of  the 
Institution  have  not  been  adequately  fulfilled,  and  a  pledge 
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that  in  the  future  that  reproach  shall  no  longer  be  justly 
levelled  at  it.  We  do  not  wish,  as  we  have  said,  to  overload 
this  passing  phrase,  but  the  sentence  which  follows  it,  out- 
lining the  dual  functions  of  the  Institution,  proves  that  it 
was  not  framed  without  deliberation.  The  President,  in 
fact,  as  he  states  later  in  the  Address,  endorses  the  views  of 
his  predecessor,  and  we  shall  look  forward  to  the  accom- 
plishment of  solid  progress  in  the  direction  of  broadening 
the  scope  of  the  Institution's  operations  and  extendmg  the 
benefits  of  membership. 

Referring  to  the  very  small  number  of  papers  dealing  with 
telegraphy  that  had  been  read  before  the  Institution — only 
12  or  IS  during  the  last  10  years,  out  of  a  total  of  400 — 
Mr.  Duddell  expressed  some  surprise  at  the  disproportion  : 
but  when  it  is  remembered  that  the  three  subjects  of  land 
telegraphy,  submarine  telegraphy  and  telephony  have  almost 
from  the  beginning  been  highly  specialised  and  shut  up  in 
watertight  compartments,  it  will  be  seen  that  the  result  can 
iardly  be  wondered  at.  'Now  that  the  telegraphs  and  tele- 
phones are  wholly  in  the  hands  of  the  Post  Office,  the 
division  will  be  even  more  complete.  Moreover,  that  very 
active  and  thriving  body,  the  Institution  of  Post  Office  Elec- 
trical Engineers,  which  meets  at  the  Institution  building, 
naturally  asserts  a  prior  claim  on  all  papers  dealing  with 
these  subjects. 

Naturally,  a  considerable  portion  of  the  address  was 
devoted  to  the  subject  of  wireless  telegraphy,  and  the 
President  lucidly  outlined  the  principal  problems  that  are 
awaiting  solution,  passing  over  his  own  important  con- 
tributions to  the  art  with  the  barest  mention  ;  indeed,  it  was 
left  for  Sir  John  Gavey  to  pomt  out  that  Mr.  Duddell 
was  the  first  to  provide  a  means  of  measuring  the 
infinitesimal  currents  received  in  the  antenna,  thus  making 
a  great  stride  towards  placing  wireless  telegraphy  on  the 
firm  footing  of  an  exact  science.  Without  measurement 
one  works  in  the  dark,  and  Mr.  Duddell  himself  pointed 
out,  in  his  reference  to  the  science  of  sound,  that  the  lack 
of  means  to  measure  the  energy  of  sound  waves  was  one 
of  the  causes  of  its  backward  condition.  From  the  number 
of  systems  of  producing  radiant  energy  that  are  now  in  the 
field,  and  the  activity  with  which  research  is  being  prosecuted 
in  various  directions,  it  is  safe  to  predict  that  a  few  years  will 
see  vast  changes  brought  about  in  the  technics  of  wireless 
telegraphy. 

An  interesting  comparison  was  that  which  the  President 
instituted  between  the  limits  of  perception  respectively  of 
light,  sound  and  Hertzian  waves.  It  appears  that  all  three 
are  approximately  on  a  par  in  this  respect,  the  radiation  of 
200  or  300  watts  being  in  each  case  just  perceptible  at  a 
distance  of  100  miles.  This  is  a  very  remarkable  fact, 
though  it  may,  perhaps,  have  no  great  significance,  and  at 
least  it  demonstrates  the  extraordinary  sensibility  of  our 
senses — and  our  wireless  receivers.  The  power  expended 
is  about  equal  to  the  maximum  rate  at  which  a  man  could 
work  for  a  short  period. 

The  President  made  a  timely  reference  to  the  great  and 
increasing  importance  of  the  allied  subjects  of  electro- 
chemistry and  electrometallurgy,  industries  which  as  yet  have 
received  but  httle  attention  in  this  country,  though  they 
have  attained  to  enormous  dimensions  abroad.  We  doubt 
whether  it  is  fully  realised  that  if  a  scheme  were  carried  out 
on  a  sufficiently  large  scale,  with  complete,  utilisation  of  by- 
products, and  suitable  choice  of  processes  to  secure  a  load 
factor  of  100  percent.,  it  would  be  possible  to  develop  these 
industries  in  this  country  using  coal  as  the  source  of  energy, 
with  commercially  satisfactory  results.  Our  lack  of  large 
water  powers  is  not  so  great  a  handicap  as  superficial  con- 
sideration would  lead  one  to  believe  ;  hydraulic  works  are 
costly,  and  water  powers  are  usually  situated  far  from  the 
raw  material  as  well  as  from  the  consumer  of  the  finished 
products. 

Eeturning  to  this  subject  later  in  the  address,  Mr. 
Duddell  drew  attention  to  the  importance  of  the  nitrate 
industry  in  connection  with  agriculture ;  already  over 
100,000  KW.  of  plant  is  devoted  to  this  industry  in  Norway 
alone,  and  this  figure  will  be  doubled  at  no  distant  date. 
Not  only  for  the  purposes  of  agriculture  do  we  require 
nitrates,  but  also  for  the  manufacture  of  explosives,  for  the 
essential  constituent  of  which  we  are  at  present  wholly 
dependent  upon  foreign  sources. 


In  the  concluding  portion  of  the  Address  the  President 
indulged  in  some  interesting  speculations  regarding  the 
possibilities  of  future  progress  in  the  production  of  radiation 
by  electrical  means.  As  in  wireless  telegraphy  the  problem 
is  to  produce  long  waves  of  radiant  energy,  so  in  illumination 
the  production  of  excessively  short  waves,  is  rei^uired  ;  at 
present  the  efficiency  attained  in  the  latter  case  is  exceedingly 
low — not  above  5  per  cent,  at  best,  and  under  1  per  cent, 
over  the  whole  range  from  coal  to  light.  Good  work,  he 
said,  is  being  done  in  the  borderland  between  electricity  and 
radiation,  which  will  bear  fruit  in  the  course  of  time.  The 
converse  problem  was  also  interesting — the  conversion  of  the 
sun's  radiant  energy  into  electrical  energy.  London  receives 
100,000  KW.  per  sq.  kilometre  in  the  daytime,  and  if  only 
one-tenth  of  this  could  be  made  available,  it  would  far  exceed 
the  present  demand  for  electricity.  But  we  are  a  long  way 
indeed  from  achieving  success  in  this  diiection,  and  as  Mr. 
Duddell  remarked,  for  the  present  it  is  better  to  develop  the 
water  power  of  Norway  than  to  build  radiation  traps  in  the 
Sahara. 

We  are  pleased  to  add,  in  conclusion,  that,  by  a  happy 
coincidence,  the  Royal  Society  has  just  conferred  the  Hughes 
Medal  upon  Mr.  Duddell  for  his  investigations  into  technical 
electricity. 


After  the  lapse  of  some  five  years,  the 

Illegalities  ^"^^  ^^'^  deadly  effect  of  the  Trade 
Disputes  Act  has  been  made  manifest  by 
a  decision  of  the  House  of  Lords.  Hitherto,  many  of  ns 
have  been  cherishing  the  beUef  that  a  Trade  Union  was  only 
"  above  the  law  "  in  the  sense  that  it  could  not  be  sued  for 
any  wrongful  act  done  in  the  course  or  furtherance  of  a 
trade  dispute.  But  this  is  a  gross  understatement.  In  future 
we  shall  exist — or  try  to  exist — under  a  state  of  law  which 
declares  that  no  action  founded  upon  any  tortious  act  alleged 
to  have  been  committed  by  or  on  behalf  of  a  Trade  Union 
shall  be  entertained  by  any  Court.  This  state  of  things- 
was  revealed  in  a  judgment  of  the  Upper  Chamber  on 
November  18th. 

The  plaintiffs,  who  were  printers,  sued  a  Trade  Union  and 
two  of  its  secretaries,  claiming  damages  for  libel  and  con- 
spiracy. The  alleged  libel  consisted  mainly  of  the  contents 
of  a  document  entitled  "The  Compositors'  Fair  List  and 
Guide  to  the  London  Printing  Offices,"  sent  by  the 
defendants  with  covering  letters  to  actual  or  possible 
customers  of  the  plaintiffs.  The  plaintiffs,  by  their  state- 
ment of  claim,  alleged  that  the  purpose  of  the  communica- 
tion was  to  injure  them  by  representing  that  they 
had  been  guilty  of  unfair  dealing  in  their  business,^ 
that  they  treated  their  employes  harshly,  and  never  employed 
Trade  Union  compositors,  and  that  they  were  not,  therefore,, 
fit  persons  to  be  entrusted  with  the  execution  of  orders  for 
printing. 

The  Trade  Union  applied  that  its  name  be  struck  out  of 
the  writ  of  summons  on  the  ground  that  the  case  as 
presented  by  the  plaintiffs  disclosed,  by  reason  of  Sec.  4,. 
Sub.-sec.  L  of  the  Trade  Disputes  Act,  1006,  no  reason- 
able cause  of  action  against  the  Trade  Union.  The  Court 
of  Appeal  held  (Lord  Justice  Farwell  dissenting)  that  the 
name  of  the  Trade  Union  must  be  summarily  struck  out  of 
the  writ  of  summons,  and  the  House  of  Lords  has  affirmed 
the  decision. 

It  were  idle,  even  if  it  were  respectful,  to  criticise  this 
decision  of  the  Supreme  Triliunal.  Their  Lordships  have 
laid  down  the  law  :  and  that  law  can  only  be  altered  by  Act 
of  Parliament.  We  wonder  whether  the  public  will  ever 
realise  the  position  into  which  the  country  has  teen  driven 
by  the  machination  of  those  who  promoted,  and  the  folly  of 
those  who  passed,  the  Trade  Disputes  Act,  which  is  the 
fans  ef  origo  of  this  new  and  preposterous  doctrine.  We  do 
not  know  anything  of  the  merits  of  the  case  in  question  ; 
the  plaintiff,  of  course,  apparently  has  his  remedy  against 
the  secretaries.  But  the  serious  result  is  that  a  Union  is 
under  no  liability,  so  far  as  its  funds  are  concerned,  for  any 
tortious  act.  It  can  falsely  imprison,  libel,  slander, 
maliciously  prosecute,  assault,  or  act  neghgently  towards  any 
subject  of  the  King  without  his  having  any  redress  by  action 
at  law.     And  we  are  in  the  year  of  grace  1912  ! 
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THE    COMMERCIAL    DEVELOPMENT    OF 
ELECTRICITY    SUPPLY. 


I. — Organisation. 

At  first  sight  it  might  be  supposed  that  this  subject  had 
been  worn  somewhat  threadbare.  Many  articles  from  able 
pens  have  appeared  in  the  technical  Press  from  time  to  time, 
but  they  have  been  more  or  less  of  a  fragmentary  nature, 
and  have  not  dealt  with  the  subject  comprehensively. 

It  is  iiiiileniable  that  abnormal  jtrogress  has  been  made 
generally  within  the  last  few  years,  but  those  who  have  been 
keenly  watching  tiie  trend  of  events  recently,  cannot  but 
admit  that  the  many  powerful  forces  which  undoubtedly 
e.xist  for  the  betterment  of  the  industry  have  not  been 
intelligently  co-ordinated.  It  is  now  high  time  that  the 
subject  was  tackled  at  the  root.  In  some  quarters  much 
activity  is  employed  unprofitably,  in  some  a  complacent 
attitude  is  adopted,  while  in  others  apathy  is  supreme.  At 
the  best,  spasmodic  local  etl'ort  is  the  order  of  the  day. 

Among  the  contriljutoiy  causes  to  this  undesirable  state 
of  affairs,  municipal  control  may  be  said  to  be  the  chief. 
In  the  introduction  of  party  politics  and  self-glorification  of 
individual  members  of  the  committees,  the  liest  interests  of 
electricity  undertakings  are  often  entirely  submerged,  and 
the  financial  staliility  of  the  departments  are  undermined  by 
prodigal  contributions  to  the  relief  of  local  rates.  On  the 
other  hand,  the  meagre  capital  available,  and  the  frantic 
efforts  to  maintain  di\idends  under  any  consideration, 
effectually  preclude  the  possibility  of  independent  effort  on 
the  part  of  the  majority  of  companies. 

On  every  side  we  are  confronted  with  evidence  of  the  dis- 
advantages under  which  the  industry  is  labouring  owing  to 
lack  of  effective  co-of)eration.  It  may  l)e  pointed  out  in 
argument  that  the  Electric  Supply  Publicity  Committee 
was  formed  with  the  object  of  serving  mutual  interests, 
but  although  it  has  undeniably  aroused  some  slight 
preliminary  enthusiasm,  it  has  accomplished  little  beyond  the 
issue  of  a  few  circulars  and  booklets,  and  promises  to  settle 
down  as  a  mutual  admiration  society. 

All  credit  is  due  to  those  memljere  of  the  executive  whose 
services  are  given  gratuitously  to  the  cause,  but,  however 
well  intentioned,  their  efforts  are  of  the  spare  time  variety 
and  amateur  in  point  of  expert  commercial  requirements. 
That  the  support  accorded  to  the  Committee  by  the  industry 
is  not  so  cordial  as  may  be  desired,  is  probably  due  to  the 
fact  that  the  various  authorities  realise  that  the  activities  of 
the  Committee  are  ineffective.  The  more  influential  under- 
takings have  probably  members  of  their  own  staff's  better 
able  to  deal  with  their  own  particular  requirements,  and  the 
smaller  ones,  especially  if  long  distances  from  the  metropolis, 
may  not  consider  the  benefits  offered  commensurate  with  the 
contribution  solicited. 

It  may  be  safely  assumed  that  the  recent  developments 
in  the  organisation  of  the  gas  industry  have  been  seriously 
followed  by  all  vitally  interested  in  electricity  supply.  That 
the  potentialities  of  the  competition  of  electricity  are  keenly 
appreciated  by  gas  manufacturers  is  evinced  by  the  forma- 
tion of  the  Commercial  Gas  Association.  The  deeply 
interesting  proceedings  of  the  Manchester  Congress,  one  of 
the  outstanding  features  of  which  was  the  masterly  presi- 
dential address  of  Mr.  Woodall,  point  unmistakeably  to  the 
determination  of  the  industry  to  further  the  progress  of  gas 
by  every  possible  means.  The  Association  has  received  the 
whole-hearted  support  of  gas  sufiply  authorities  throughout 
the  land,  and  also  of  the  allied  industries,  and  has  engaged 
a  permanent  staff  of  officials  sjjecially  qnalified  for  the  work 
of  the  Association,  from  whom  a  strenuous  forward  policy 
may  confidently  be  expected  in  the  near  future.  Backed  Ijy 
large  financial  resources,  and  under  the  guidance  of  an 
executive  composed  of  the  magnates  of  the  gas  world,  the 
far-reaching  propaganda  outlined  will  tend  to  retard  the 
tide  of  electrical  prosperity  unless  immediate  steps  are  taken 
to  counteract  it. 

The  urgency  of  the  necessity  for  prompt  action  on  the  part 
of  the  electricity  supply  industry  is  most  pronounced  on 
account  of  the  important  and  far-reaching  improvements  in 
the  manufacture  of  apparatus,  and  the  consequent  extension 
of  the  use  of  current,  for  heating  and  cooking,  as  in  this 


respect  the  supremacy  of  gas  apparatus  is  now  being  seriously 
assailed.  Half-measures  will  be  unavailing,  and  an  Associa- 
tion is  needed  which  will  command  the  confidence  and 
support  of  all  whose  interests  are  allied.  As  a  suggestion, 
such  an  association  might  be  named  the  Electricity  Supply 
Development  Association,  the  executive  of  which  might  be 
comprised  of  influential  members  of  the  electricity  supply 
industry,  and  possibly  representatives  of  the  Manufacturers' 
and  Contractors'  Associations.  A  general  manager  should 
control  a  jiermanent  staff  of  subordinates,  specially  selected 
for  the  work  of  various  departments. 

An  Association  formed  on  these  or  similar  lines  could 
carefully  foster  and  encourage  the  growth  and  welfare  of  the 
industry,  and  representations  from  it  would  be  dignified  and 
assured  of  respectful  consideration.  The  principal  sphere  of 
activity  would  be  in  the  preparation  of  suitable  publicity  litera- 
ture and  Press  announcements,  but  among  other  important 
matters  would  be  the  organisation  of  exhibitions,  the  train- 
ing and  employment  of  canvassers,  lecturers  and  demon- 
strators, com[)ilation  of  statistics,  and  examining  and  rejwrt- 
ing  upon  apparatus.  The  Association  should  thus  be  in  a 
position  to  strike  a  blow  quickly  and  decisively  at  any  point 
where  the  interests  of  electricity  supply  were  assailed,  and 
might  iadof)t  a  less  appropriate  motto  than  the  old  slogan, 
"  AH  together,  all  the  time,  for  everything  electrical." 

II. — The  Commercial  ENfJiNEEK. 

At  the  outset,  let  it  be  distinctly  understood  that  this  title 
does  not  refer  to  the  individual  engaged  merely  in  canvassing, 
and  without  any  special  qualifications.  There  are  a  number 
of  people  at  present  doin?  very  useful  work  in  this  direction, 
among  whom  are  probably  some  engineers  who,  realising  the 
importance  of  commercial  experience,  are  adopting  this 
opportunity  of  increasing  their  qualifications,  which  in  order 
to  meet  the  approaching  demand  must  be  very  compre- 
hensive. 

In  the  early  days  of  electricity  supply  the  success  of  an 
undertaking  was  regarded  as  assured,  solely  by  the  engage- 
ment of  highly  trained  engineers  to  run  and  maintain  the 
generating  station  and  mains  network,  but  although  these 
objects  are  meritorious  and  vitally  necessary,  beyond  retain- 
ing the  good  opinion  of  existing  consumers,  they  have  no 
direct  bearing  on  the  acquisition  of  new  business. 

Owing  to  their  different  methods  of  operation,  electric 
supply  companies  were,  as  a  rule,  better  equipped  in  regard  to 
commercial  organisation  than  municipal  undertakings,  their 
secretarial  and  accountancy  dejiartments  being  essential  to 
their  existence,  Imt  even  they  have  failed  to  move  with  the 
times  by  taking  a  comprehensive  view  of  the  necessity  for 
special  activity  in  development  tactics. 

In  the  case  of  municipal  undertakings  which  are  nominally 
controlled  by  a  misfit  imitation  of  a  board  of  directors, 
namely,  a  committee  of  members  of  the  community  periodi- 
cally elected  for  their  political  party  faith,  the  question  of 
administration  has  lieen  neglected.  Chief  engineers  who 
have  been  appointed  on  the  strength  of  their  abilities  as 
engineers,  and  have  gradually  assumed  the  duties  of  general 
managers,  cannot  be  expected,  without  careful  consideration, 
to  draw  attention  to  their  own  lack  of  commercial  experience, 
and  they  possibly  view  with  some  misgiving  the  introduction 
of  a  new  factor  in  the  problem,  namely,  the  commercial 
engineer,  the  man  who  until  quite  recently  was  treated  with 
supercilious  toleration.  In  reality,  however,  they  need  suffer 
no  more  loss  of  prestige  than  the  general  practitioner,  or 
even  the  expert  in  one  department,  who  calls  in  the  aid  of  a 
specialist  to  deal  with  a  grave  case  in  which  he  is  in- 
sufficiently experienced. 

To  the  credit  of  some  chief  engineers,  it  should  be  stated 
that  they  have  courageously  admitted  their  limitations,  and 
have  instituted  a  forward  policy  by  recommending  the 
appointment  of  commercial  managers  to  organise  business- 
getting  departments,  and  develop  the  resources  of  their  under- 
takings, but  as  a  rule  commercial  methods  are  regarded  by 
the  technical  staffs  as  derogatory.  This  is  less  to  be  expected 
as,  owing  to  rapid  improvements  made  in  machinery  by  manu- 
facturers, and  simplification  of  systems,  the  operation  of 
generating  stations  and  mains  networks  is  becoming  more 
automatic,  and  a  glance  at  the  salaries  offered  in  connection 
with  vacant  positions  in  these  departments  affords  evidence  that 
such  services  are  not  appreciating  in  value.     The  glamour  of 
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oflBcialdom  may  be  responsible  for  the  blinding  of  some  of 
our  embryo  chief  engineers  to  the  fact  that,  as  members  of 
the  staff  of  an  electricity  supply  authority,  tliey  are  actually 
engaged  in  trading,  and  that  expert  administration  is  as  com- 
mercially necessary  to  their  undertaking  as  to  the  establish- 
ments of  the  draper  and  grocer,  to  whom  current  is 
retailed. 

It  is  a  matter  of  some  difficulty  to  obtain  reliable  statistics 
as  to  the  true  financial  position  of  many  undertakings. 
Except  for  one,  or  perhaps  two,  underpaid  and  overworked 
clerical  hacks  at  the  station,  the  staff  for  commercial  routine 
is  not  provided.  The  keeping  of  stores  accounts,  and  the 
allocation  of  costs,  are  generally  muddled  through  in  a  very 
I'ough-and-ready  fashion.  The  issue  and  collection  of  accounts 
for  current  are  in  most  cases  not  under  the  control  of  the 
borough  electrical  engineer,  but  are  dealt  with  at  the  muni- 
cipal offices  under  various  individual  arrangements. 

Thus  equipped,  the  administrative  bodies  of  most  under- 
takings from  the  outset  sat  tight,  and  complacently  awaited 
the  promised  flood  of  prosperity,  but  recently  many  have 
begun  to  realise  with  some  uneasiness  that  the  millennium  is 
receding.  Some  have  boldly  ventured  the  opinion  that  the 
time  has  7imr  arrived  when  a  canvass  of  their  territory  is 
advisable,  while  others  have  adopted  the  expedient  of 
employing  meter  fixers  and  arc  lamp  trimmers  as  can- 
vassers in  their  spare  time,  and  to  aFsist  in  these 
activities  half  a  hundred-weight  or  so  of  publicity  literature 
has  been  purchased,  the  greater  part  of  which  accumulates  a 
deposit  of  dust  in  a  corner  of  the  office  owing  to  the  lack  of 
means  to  distribute  it. 

There  are,  of  course,  some  outstanding  examples  of  under- 
takings which  arc  run  on  up-to-date  and  efiicient  lines,  but  it 
must  be  regretfully  admitted  that  in  a  greater  or  less  degree 
the  foregoing  indictment  includes  the  majority  of  the  supply 
authorities  in  this  country.  A  thorough  realisation  of  the 
_  parlous  state  of  the  industry  must  compel  serious  attention  to 
the  acute  need  for  reform.  Pedestals  must  be  vacated,  and 
the  occupants  be  prepared  to  assist  in  the  deliberations  which 
must  follow  the  breakdown  of  the  obsolete  methods  hitherto 
employed.  Curiously  enough,  invaluable  assistance  may  be 
rendered  by  the  man  who  may  not  possibly  have  received  any 
training  in  central  station  or  mains  routine,  although  such 
experience  forms  a  useful  basis  for  many  other  essential 
qualifications.     The  commercial  engineer  is  here  referred  to. 

In  most  successful  commercial  enterprises  engaged  in  the 
manufacture  of  a  commodity,  the  immense  value  of  the  dis- 
tributing organisation  of  factors,  or  selling  agents,  is  fully 
taken  advantage  of.  The  manufacturer  makes  his  arrange- 
ments with  those  he  considers  will  dispose  of  his  specialities 
to  consumers  to  the  greatest  extent,  and  devotes  his  energies 
to  the  lowering  of  the  costs  of  production,  and  maintaining 
adequate  supplies  to  his  distributors.  The  selling  agents 
may,  or  may  not,  have  spent  some  time  in  the  manufacture 
of  the  commodity  in  question,  but,  what  is  to  the  point,  they 
are  in  a  better  position  than  the  manufacturer  to  dispose  of 
it  to  the  public.  Thus  there  seems  to  be  sound  argument 
for  treating  the  generation  and  sale  of  electricity  on  somewhat 
similar  lines. 

There  are,  no  doubt,  at  the  present  time  a  number  of 
commercial  engineers  (and  it  is  to  be  sincerely  hoped  that 
their  ranks  will  be  greatly  augmented)  whose  services  could 
be  advantageously  employed  to  infuse  new  life  into  the 
industry  as  selling  agents  or  business-getters,  apart  from  the 
reorganisation  of  existing  chaotic  commercial  conditions, 
and  a  consideration  of  desirable  qualifications  may  be  of 
advantage. 

In  this  connection  men  of  first-class  education  and  address 
only  can  hope  for  success,  and  after  a  preliminary  training 
in  a  central  station,  which,  after  all,  is  not  of  major  import- 
ance, they  should  immediately  endeavour  to  widen  their 
scope  by  practical  experience  in  many  other  branches. 

A  working  knowledge  of  general  engineering  and  drawing 
office  practice  is  essential,  and  thorough  experience  in 
modern  business  methods,  fluent  and  tactful  correspondence, 
accountancy  and  finance  are  most  valuable. 

Contrary  to  general  belief,  complete  knowledge  of  install- 
ation details  is  not  acquired  by  central  station  and  mains 
I^ractice,  and  a  few  years  spent  with  a  good  contractor  will 
convince  the  unbeliever  of  the  truth  of  this  statement.  The 
expert  knowledge  required  to  advise  upon  and  fit  up  modern 


installations  for  lighting,  heating,  cooking  and  power  is  con- 
siderable, and  the  commercial  engineer  must  be  in  a  position 
to  decide  upon  the  most  efi'ective  and  economical  manner  in 
which  these  details  are  to  be  carried  out.  The  construction 
and  performance  of  all  the  latest  apparatus  must  be 
thoroughly  familiar  to  him,  and  also  the  latest  applications 
of  the  principles  of  illumination. 

The  preparation  of  publicity  literature  and  Press  cam- 
paigns provide  other  outlets  for  his  activities,  and  his 
judgment  here  must  not  be  at  fault.  Electricity  supply  is 
in  many  respects  seasonal,  and  his  literary  experience  must 
be  sound,  even  if  suitably  prepared  matter  and  journalistic 
assistance  are  available.  His  discrimination  in  the  value  of 
advertisement  will  also  be  called  upon. 

In  the  supervision  of  the  wily  canvasser  his  knowledge  of 
this  work  must  be  thorough,  and  here  a  few  remarks  may  be 
appropriately  made  on  behalf  of  that  useful  individual.  The 
treatment  meted  out  to  him  on  many  undertakings  is  not 
conducive  to  the  best  results.  In  numerous  instances 
effrontery,  and  the  ability  to  importune  prospective  con- 
sumers until  applications  are  signed  to  obtain  relief,  are  the 
main  reasons  for  engaging  the  man  in  this  capacity,  and 
when  his  persuasive  powers  show  signs  of  waning  he  is 
replaced  by  new  blood.  This  procedure  does  not  make  the 
occupation  in  the  least  dignified,  neither  does  it  provide  the 
necessary  incentive  to  good  work  in  the  interests  of  the 
department,  and  with  a  better  understanding  of  the  broader 
policy,  it  is  to  be  hoped  that  the  status  of  the  really  efficient 
canvasser  will  be  considerably  raised.  Properly  organised 
and  carried  out  canvassing  is  one  of  the  most  effective 
methods  of  increasing  business,  but  emulation  of  the  tactics 
of  industrial  insurance  companies  and  flash  jewellery 
merchants  must  be  eliminated. 

Wild  and  erratic  statements  with  regard  to  the  uses  of  gas 
which  cannot  be  substantiated  should  be  discouraged.  Such 
methods  are  undignified,  and  not  calculated  to  assist  the 
cause  of  electricity.  The  comparative  disadvantages  of  gas 
can  be  discussed  in  a  sound  businesslike  manner  which  is 
worthy  of  the  best  traditions  of  the  electncity  industry,  and 
at  the  same  time  will  not  give  unwarranted  offence  to  men 
of  high  commercial  ability  in  the  gas  world,  from  whom  we 
of  the  electricity  supply  industry  have  a  lot  to  learn.  The 
acquaintance  of  the  commercial  engineer  with  gas  appliances 
should,  therefore,  be  of  more  than  the  nodding  variety. 

Lest  our  paragon  should  appear  incomplete,  it  may  be 
added  that  tact  and  the  ability  to  control  a  varied  staff  are 
essential  to  the  success  of  his  efforts. 

A  number  of  youths  are  being  regularly  turned  out  as 
switchboard  attendants,  or  indifferent  shift  engineers,  after 
serving  a  perfunctory  term  of  pupilage  in  central  stations, 
and  those  possessing  the  necessary  abilities,  initiative  and 
capacity  for  hard  work,  might  alternatively  be  utilised  as  raw 
material  for  ultimate  commercial  engineers.  They  would,  at 
least,  escape  the  monotony  of  central  station  routine,  and  the 
possibility  of  following  what,  owing  to  lack  of  scope,  promises 
to  become  a  variety  of  blind  alley  occupation. 

(To  be  conlinued.) 


PROGS'    MUSCLES    AS    WIRELESS 
DETECTORS. 


By  dr.  ALFRED  GRADENWITZ. 


Dr.  Lefeuvre,  professor  at  the  Medical  High  School  of 
Rennes,  has  devised  the  following  arrangement  for  recording 
the  contraction  of  a  frog's  muscle  as  produced  by  the 
passage  of  an  electrical  stimulus  through  a  motive  nerve. 

The  muscle  Jt  is  solidly  fixed  in  its  upper  part  by  means 
of  a  pair  of  tongs,  as  shown  in  fig.  1.  The  end  of  the 
sinew  is  connected  by  means  of  a  wire  to  a  light  lever  l 
pivoted  round  o.  This  lever  is  brought  back  to  its  initial 
position  after  the  contraction  is  completed,  by  a  weight  sus- 
pended underneath,  and  the  end  of  the  lever  which  carries  a 
fine  point  comes  very  close  to  a  smoked  cylinder  performing 
a  uniform  rotation.  At  the  very  moment  the  muscle  is 
excited  by  the  intermediary  of  its  nerve  N,  the  contraction 
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curve,  enlargeil  by  the  lever,  is  rcccirdetl  fiiithfnlly  on  tlie 
smoked  cyliuder.  While  many  cold-blooded  aniiiiuls  can  be 
used  for  this  experiment,  the  ninsclcs  of  frogs'  legs  are  par- 
ticularly well  adapted  for  the  puriH)sc.  on  account  of  the 
regularity  of  their  form,  the  long  duration  of  their  excit- 
ability and  the  special  ease  with  which  they  can  be  separated 
from  the  body. 

So  far  from  severing  the  muscle  completely  from  the  body 
of  the  animal,  it  is,  however,  preferable  to  leave  it  in  posi- 
tion, cutting  the  "  Achilles "  sinew  at  the  junction,  and 
fixing  it  to  the  wire  connecting  with  the  lever.  In  this  case 
the   central  nervous   system  of  the  animal  should  first  be 


Fio.  1. 

destroyed,  lest  the  experiment  be  disturbed  by  motive 
reflexes.  The  sciatic  nerve  is  further  dissected  over  a 
short  distance  at  the  level  of  the  thigh,  and  is  lifted  by 
means  of  the  wire  hooks  which  supply  the  electrical 
stimulus. 

The  neuro-niuscular  apparatus  is  so  extremely  sensitive  to 
electric  stimuli,  that  it  can  be  used  as  a  sensitive  gahano- 
scope,  allowing  the  very  slightest  electric  variations  or  waves 
to  be  detected.     In  the  arrangement  above  referred  to  it 


further  affords  the  advantage  of  allowing  its  indications  to  be 
recorded.  The  following  arrangement  of  connections  is 
employed  when  using  the  apparatus  for  the  receiving  and 
recording  of  wireless  signals. 

As  shown  in  the  diagram  above,  fig.  1,  e  is  a  battery 
of  three  cells,  p  a  potentiometer  allowing  the  voltage 
in  the  receiving  circuit  to  be  controlled,  s  is  a  tuning 
coil  to  which  the  receiving  antenna  a  is  connected,  d  an 
electrolytic  detector,  and  r  two  high-resistance  telephone 
receivers  connected  up  in  series. 


To  the  terminals  b,  b'  of  these  telephones  are  connected 
in  shunt  two  wires  applying  the  electrical  stimulus  to  the 
nerve  N  through  the  intermediary  of  small  metal  hooks.  The 
excitation  of  the  nerve  is  due  to  the  self-induction  currents 
produced  in  the  coils  of  the  telephones. 

The  tracings  reproduced  in  fig.  3  were  obtained  at 
Rennes  by  means  oif  the  arrangement  above  described,  and 
are  records  of  the  time  signals  given  out  daily  from  the 
radio-telegraphic  station  of  the  Kitfel  Tower.  The  distance 
between  Paris  and  Rennes  is  about  300  km.  These  signals 
comprise  a  preliminary  signal  callng  the  attention  of  the 
observer  to  a  subsequent  signal  of  very  short  duration, 
which  marks  standard  time.  The  time  signals  are  sent 
out  from  the  clock  of  the  Paris  Observatory,  which  is 
fitted  with  a  contact  actuating  the  transmission  station  at 
the  Eiffel  Tower.  They  are  sent  every  morning  at 
10.4.'),  10.47  and  lO.l'.i  respectively.  The  preliminary 
signals  are  different  for  each  of  these  markings,  and  can  be 
expressed  in  the  Morse  alphabet.  The  tracings  allow  tin' 
preliminary  as  well  as  the  time  signals  to  be  distinctly 
recognised,  and  when  using  a  very  fine  style  and  only 
slightly  smoked  paper,  they  are  seen  in  their  upjjer  pari, 
to  show  very  fine  indentations,  the  number  of  which 
corresponds  to  the  rate  of  vibration  of  the  transmitting 
apparatus. 

This  method  of  recording  time  sigiuds  is  of  a  remark- 
able accuracy.  The  time  passing  between  the  moment  of 
excitation  of  a  frog's  muscle  and  the  moment  of  its  con- 
traction is,  in  fact,  extremely  short.     Moreover,  this  time — 


the  latent  period  of  contraction,  us  it  is  called — is  a  well- 
known  factor,  in  the  present  case  about  one-hundredtli  of 
a  second,  for  which  due  allowauce  can  be  made.  As  regai-ds 
the  delay  due  to  the  time  taken  by  the  wave  in  tra\ersing 
the  distance  l)etween  Paris  and  Rennes,  this  is  absolutely 
negligible,  the  rate  of  transmission  of  Hertzian  waves  being 
practically  the  same  as  the  velocity  of  light,  viz.,  300,000  km. 
per  second. 

While  this  arrangement  is  an  interesting  laboratory  ap- 
paratus, it  is  not  likely  to  become  a  device  suited  for  practical 
purposes. 


A  london  Exhibition   ot  nininji:  Machinery.— The 

mining-  machinery  exhibition  to  be  held  at  the  Royal  Agricultural 
Hall,  Islington,  N.,  from  May  L>:i;h  to  June  7th,  191H.  is  the  fifth  of 
the  series  organised  by  Messrs.  Montgomery.  We  are  informed  that 
a  strong  association  of  manufacturers  representing  leading  firms  in 
the  industry  has  been  formed,  and  these  exhibitions  have  non- 
become  quinquennial,  so  that  after  next  year  there  will  not  be 
another  exhibition  until  1918.  This  arrangement  both  pre- 
vents a  tax  on  the  manufacturer  through  the  multiplicity  of 
exhibitions,  and  enables  each  to  be  thoroughly  representative. 
Already  three-fourths  of  the  available  space  has  been  taken  up. 
and  a  strong  Consultative  Committee  has  been  formed  to  supervise 
demonstrations  of  life-saving,  &:c.,  apparatus  and  devices,  to  organise 
lectures  on  subjects  of  immediate  importance  to  those  engaged  in 
mining  operations,  and  to  secure  the  attendance  of  British,  Colonial 
and  foreign  representatives  of  mining  institutes,  \c.  The  Committee 
consists  of  Mr.  W.  E.  Garforth,  LL.D.  (President  of  the  Institution 
of  Mining  Engineers)  ;  Sir  Ralph  Ashton  ;  Prof.  J.  S.  Haldane, 
F.R  S.  :  Sir  Henry  Hall,  I.S.O.  :  Sir  Thomas  H.  Holland,  K.C.I.E., 
F.R.S.  ;  Mr.  A.  M.  Lamb,  M.Inst.M.E.  ;  Mr.  H.  C.  Peake,  Past 
President,  Inst.M.E.  :  and  Mr.  H.  L.  Sulman,  Past  President, 
I.M.M.  Lectures  have  already  been  promised  by  Prof.  Haldane. 
F.R.S.,  and  other  well-known  authorities.  The  oflices  of  the 
exhibition  are  at  43,  Essex  Street,  London,  W.C. 
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THE    ELECTRICAl.    EXHIBITS    AT    THE 
OLYMPIA    MOTORCAR   EXHIBITION. 


By  CIUS.  J.  WEBB.  A.I.A.E. 


While  it  has  unfortunately  to  be  admitted  that  in  this 
country  at  least  the  onward  march  of  the  petrol  car  would 
seem  to  have  pushed  tlie  electromobile  almost  completely  out 
of  the  field — there  was  not  a  single  electrical  motor  vehicle 
on  view — the  annual  Automobile  Exhibition  held  at  Olympia, 
W.,  last  week,  under  the  auspices  of  the  Society  of  Motor 
IManufacturers  and  Traders,  afforded  striking  evidence  of 
the  immense  business  in  electrical  specialities  that  the 
development  of  the  automobile  movement  has  created.  A 
walk  round  the  accessory  exhibits  in  the  galleries  showed 
that  at  practically  every  other  stand  some  product  of  elec- 
trical works  was  displayed.  The  ignition  of  the  explosive 
charge  in  the  combustion  chambere  of  jietrol  engines  is  now 
almost  exclusively  effected  by  means  of  high-tension  mag- 
netos, of  which  there  is  a  considerable  number  of  makes  on 
the  market.  By  far  the  most  popular  is  the  Bosch,  but 
others  appealing  for  public  favour  are  the  Eisemann,  Simms, 
Xilmelior,  C.AA'.,  Ruthardt,  Unterberg  &  Helme  (U.H.), 
Thomson-Bennett  &  Oleo,  all  of  which  contain  many  ix)ints 
of  interest. 

It  is  not  only  in  magnetos,  however,  that  a  very  large 
ti-ade  is  being  done  :  it  is  the  same  with  sparking-plugs 
and  other  ignition  accessories,  electric  lamps,  electric  horns, 
Ac.  The  exhibitors  in  these  sections  were  so  numerous  and 
the  variety  of  their  productions  so  large  that  a  mere  list 
of  them  would  more  than  fill  the  space  available. 

The  most  striking  feature  of  the  Exhibition,  and  the  one 
which  calls  for  principal  attention  on  our  part,  is  the  rapid 
development  that  has  taken  place  as  regards  the  adoption 
of  electricity  as  the  medium  for  lighting  the  lamps  in  and 
about  motor-cars.  Except  on  small-powered  cars  the  oil  lamp 
has  for  some  years  been  practically  out  of  the  question,  and 
for  a  time  acetylene  (itself  indirectly  an  electrical  product) 
held  the  field.  During  the  past  two  years  or  so,  however, 
marked  progress  has  been  made  in  adapting  the  dynamo 
to  produce  a  constant  current,  notwithstanding  the  varying 
speed  of  the  petrol  motor  which  drives  it,  with  the  result 
that,  where  the  question  of  expense  is  not  a  serious  factor, 
electricity  is  rapidly  pushing  out  acetylene,  leaving  the 
latter  to  supply  the'  Ughting  on  the  less  costly  cars.  Not 
only  has  the  new  departure  been  the  means  of  spurring  on 
dynamo  designers,  but  it  has  brought  a  revival  of  business 
to  accumulator  makei-s.  With  the  advent  of  the  magneto 
as  the  medium  of  ignition,  the  latter  experienced  a  con- 
siderable falling  off  in  demand  for  the  4- volt  accumulators 
which  formerly  supplied  the  current  for  ignition ;  now,  with 
the  adoption  of  electric  lighting,  they  are  enjoying  a 
renewed  demand  for  their  productions,  for  practically  all 
the  dynamo  lighting  sets  include  a  battery  of  accumulators 
in  the  outfit.  Among  the  firms  who  showed  accumulators 
for  this  purpose,  in  addition  to  the  concerns  exhibiting  com- 
plete lighting  sets,  were  Messrs.  Tan  Raden  &  Co.,  Ltd., 
the  Klaxon  Co.,  Ltd.  (Edison  battery),  and  Messrs.  Leo 
Ripault  &  Co. 

Another  new  departure  which  shows  signs  of  considerable 
development  is  that  of  electrical  dances  for  starting  the 
patrol  engine  of  the  car  from  the  driver's  seat  and  so 
obviating  the  turning  of  the  usual  starting  handle,  examples 
of  these"  being  seen  in  the  White  &  Crossley  cars,  the 
latter  being  equipped  with  the  Scott-Crossley  system,  illus- 
trated and  described  in  the  last  issue  of  the  Electrical 
Review.  Another  system  in  use  on  the  Lanchester  cars  pro- 
vides for  the  starting  of  the  engine  and  for  the  lighting — 
through  a  battery — of  the  different  lamps,  while  a  third 
airangement  is  that  employed  on  the  Cadillac  cars,  in  which 
one  electrical  machine  provides  not  only  for  starting  the 
engine  and  lighting  the  lamps,  but  also  furnishes  the  necessary 
spark  for  the  ignition. 

Appended  are  a  few  particulars  of  the  more  important 
exhibits. 

Messrs.  C.  A.  Yandervell  &  Co.  are  certainly  to  be  classed 
as  among  the  pioneers  in  adapting  electric  lighting  to 
motor-vehicles,    and    the    fact    that  there    are    now    over 


10,000  of  the  C.A.V.  sets  in  use  speaks  volumes  for  the 
efficiencv  and  practicability  of  the  system. 

It  may  be  briefly  mentioned  that  the  dynamo  is  provided 
with  four  poles,  twodf  which  are  unwound  and  two  wound  in 
the  usual  way.  A  special  arrangement  is  made  in  the  com- 
mutator whereby  certain  coils  of  the  armature  are  continually 
short-circuited,  the  effect  Ix-ing  that  the  magnetic  flux  is  so 
distorted  that  the  unwound  poles  become  magnetised,  and 
the  current  is  produced  in  the  usual  way,  and  drawn  off  to 
the  battery.  As  soon  as  the  e.m.f.  reaches  a  certain  value, 
the  subsidiary  coils  begin  to  act  in  opposition  to  the  main 
ones,  and  as  this  antagonistic  action  is  increased  in  exactly 
the  same  proportion  as  the  strength  of  the  mam  fields  is 
increased,  a  perfect  balance  is  obtained  between  the  two,  thus 
preventing  the  output  exceeding  a  certain  limit.  Instead  of 
a  minimum-speed  ekctric  cut-out  to  prevent  the  battery 
from  driving  the  dynamo  as  a  motor,  a  free-wheel  is 
arranged  on  the  armature  shaft. 

One  of  the  best-known  dynamos  for  car  lighting  purposes 
is  the  Leitner,  which  was  exhibited  by  the  Rotax  Motor 
Accessories  Co.  The  feature  of  this  machine  lies  in  the  fact 
that  it  is  self-regulating,  no  mechanical  or  electro-mechanical 
devices  being  employed.     The  field  m^nets  are  shunt  wound, 


r  c\  Main  brushes;  i>  d',  Suhsidiar;  broabes. 
J-jf;    ]  — DiAOKAM  ILLUSTRATIXO  ACTION  OF  LeITNEB  VARIABLE. 

Speed  Dvnamo. 

the  shunt  winding  being  connected  up  to  a  subsidiary  brush 
working  on  the  same  commutator  as  the  main  brushes,  but 
arranged  at  right  angles  thcieto  ( fig.  1 ).  When  the  speed 
of  revolution  is  low  this  brush  collects  cun-ent  and  increases 
the  excitation  of  the  fields,  but  as  the  speed  of  the  armature 
increases,  the  magnetic  field  flux  is  distorted  in  the  direction 
of  rotation,  the  consequence  being  that  the  vokage  of  the 
subsidiary  brush  is  first  reduced  to  zero,  and  then  actually 
becomes  reversed  in  sign,  this  negative  current  weakening 
the  magnetic  field  to  a  greater  and  greater  extent  according 
as  the  tendency  for  the  output  to  rise  becomes  greater. 
The  generator  is  therefore  automatic  in  action  at  all 
speeds.  A  minimum  cut-out  is  provided  in  the  form  of  a^ 
solenoid  switcli,  contained  in  a  separate  casing  from  thea 
switchboard. 

The  P.  &  R.  dynamo,  as  its  name  suggests,  is  made  by 
Messrs.  Peto  &  Radford,  Ltd.  :  it  comprises  a  number  of 
interesting  details,  notable  among  which  is  the  provision  of 
a  dog-clutch,  by  means  of  which  the  dynamo  when  not 
required  to  charge  the  battery  can  be  thrown  out  of  gear 
with  its  driving  medium,  thus  enabling  a  considerable 
economy  in  wear  and  tear  on  the  bearings  and  brushgear. 
The  dynamo,  which  has  a  capacity  of  120  watts  at  !.■>  volts; 
is  of  the  totally-enclosed  shunt-wound  type,  and  is  fitted 
with  an  electrical  minimum-speed  -cut-out  and  a  mechanical 
voltage  regulator.  The  latter  is  extremely  ingenious,  and 
c-omprises  a  double  slipping  clutch  combined  with  the  drivin 
pulley  ;  a  governor  ball  combined  with  a  double-ended 
toggle  lever,  according  to  the  varying  speed,  releases  or 
engages  the  clutches,  thereby  controlling  the  armature  speed. 
The  governor  pulley  is  entirely  enclosed,  and  runs  in  oO  ; 
it  is  controlled  by  one  strong  compression  spring.  The 
gripping  surfaces  are  composed  of  a  material  which  wears 
almost  indefinitely,  and  these  being  opposed  to  each  other, 
and  their  surfaces  bemg  of  the  same  area,  end  thrust  is  equal, 
and  therefore  practically   eliminated.       ilessre.    Peto    and 
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Kadford  also  exhibited  the  "  Diva  "  electric  head  lamp,  in 
which,  by  an  ingenious  arrangement  of  mirrore,  five  distinct 
rays  of  light  are  obtained  from  one  lamp. 

The  dynamo  ligliting  system  made  by  Messrs.  Joseph 
Lucas,  Ltd.,  lias  been  on  the  niarl<(t  for  the  past  few  years, 
during  which  period,  however,  it  lias  midergone  various 
improvements.  Tlie  raacliine  is  of  the  enclosed  siiunt-wound 
typ<' ;  a  mechanical  device  consisting  of  a  slipping  clutch  is 


Fic.  1!.— Thi:  Lt'CAs  Dynamo,  End  Cover   REMovEn,  Showino 
Commutator  and  Brush  Geak. 


provided  to  ensure  a  constant  output,  notwithstanding  the 
varying  speed  of  the  jwtrol-niotor,  by  whicli  it  is  actuated.  The 
belt  pulley  through  which  the  armature  is  driven,  is  furnished 
with  a  small  friction  dutch  in  which  the  frictional  surfaces 
are  engaged  and  disengaged  by  an  automatic  centrifugal 
goveraor,  the  whole  being  self-contained  in  a  dust  and  oil- 
proof  casing.  The  result  is  that,  however  fast  the  pulley 
be  revolving,  the  armature  shaft  to  which  it  is  indirectly 
coupled  cannot  exceed  a  certain  predetermined  speed.  When 
the  armature  attains  its  maximum  speed,  the  friction  clutch 
is  automatically  disengaged  by  the  governor,  and  the  driving 
effort  momentarily  ceases.  Directly,  however,  the  speed 
drops,  the  clutch  again  takes  up  the  drive.  A  minimum 
speed  cut-out  is  provided  on  the  switchboard,  the  shunt 
winding  being  also  broken  when  the  accumulatoi-s  are  not 
being  charged,  so  that  the  armature  then  runs  quite  free. 
Two  sizes  of  the  machine  are  made,  100  and  200  watts 
capacity  respectively. 

Messrs.  Brown  Bros.,  Ltd.,  exhibited  the  Brolt  dynamo, 
the  feature  of  which  is  the  addition  to  the  two  main 
poles  which  are  excited  by  a  shunt-wound  winding  con- 
nected to  the  brushes  of  two  auxiliary  poles  at  right 
angles  thereto  (fig.  3)  ;    the  latter   are   unwound  but  are 


Fig.  3.— Diagrammatic  Section  of  Brolt  Dynamo. 

excited  by  the  cross-magnetisation  caused  by  the  working 
current  in  the  armature.  Two  brushes  are  placed  in  the 
neutral  position  relative  to  the  main  poles,  they  being  made 
wide  enough  to  short-circuit  several  armature  coils  during 
the  period  of  commutation.  The  action  of  the  machine  is  as 
follows  : — 

When  the  armature  is  revolved  a  voltage  is  induced 
between  the  brushes  exactly  as  in  any  ordinary  dynamo,  and 
the  machine  commences  to  charge  the  battery  as  soon  as  the 
necessary  speed  is  reached.  The  load  current  in  the  arma- 
ture exercises  a  cross-magnetising  tendency  which  creates  a 


magnetic  tlnx  in  the  auxiliary  unwound  poles  provided  to 
receive  it.  The  armature  coils  short-circuited  by  the 
brushes  cut  this  cross  flux,  and  in  consequence  have  a  short 
circuit  current  induced  in  them  which  is  projjortionate  to  th' 
cross  flux  and  to  the  sfxied  of  rotation.  Any  increase  ol 
speed  is  immediately  accompanied  by  a  proportionate 
increase  in  the  short-circuit  current,  which  demagnetises  tlie 
main  field,  and  keeps  the  output  constant.  Again,  if  the 
output  current  should  tend  to  increase,  an  increased  cross- 
magnetisation  results,  which,  in  turn,  increases  the  short- 
circuit  current,  therefore  preventing  any  increase  in  voltage. 
The  automatic  regulation  of  output  is  therefore  obtained  by 
jjurely  electrical  means,  there  being  no  moving  parts  whai 
ever  except  the  armature. 

A  minimum  cut-out  switch  working  on  the  solenoid 
principle  is  mounted  on  the  switchboard  to  prevent  the 
battery  discharging  through  the  dynamo  when  the  latter  is 
running  at  a  low  sjieed.  A  feature  of  the  Hrolt  dynamo, 
which  is  made  in  three  sizes — (i  amperes  at  (i  volts, 
G  amperes  at  12  volts,  and  12  amjieres  at  12  volts — is  the 
rapid  rise  of  the  output  curve,  the  maximum  current  being 
reached  at  twice  the  cutting-in  speed. 

{To  he  conlinned.) 


CORRESPONDENCE. 


Lrtters  receitvd  by  »«  after  6  P.M.  ON  TUESDAY  cannot  appear  vntil 
ih«  following  week.  Corretpondentt  thimld  forward  their  cummuni- 
cationt  at  the  earliest  possible  m(mient.  No  letter  can  he  published 
vnless  we  hate  the  writer's  name  and  address  in  our  possession. 


The  I.E.E.  Examinations. 

With  reference  to  your  remarks  in  the  current  issue  referring 
to  the  examination  for  admission  to  the  Institution  of  Klec- 
trical  Engineers  : — 

I  do  not  know  who  has  been  selected  to  settle  this  very 
im^)ortant  ijnestion,  but  as  it  is  the  most  important  of  all  th(! 
alterations,  and  on  its  satisfactory  settlement  the  future 
welfare  of  the  Listitution  largely  depends,  perhaps  some  out- 
side expression  of  opinion  may  not  be  out  of  place. 

As  the  graduate  class  is  recruited  largely  from  men  actually 
engaged  in  studying  to  enter  our  industry,  it  seems  quite  un- 
necessary to  impose  any  examination  on  this  class.  In  any 
event,  there  should  not  be  any  examination  for  students  who 
have  already  been  articled  to  an  engineering  works  or  an  engi- 
neer, or  who  have  entered  for  a  regular  course  of  training  at 
one  of  the  recognised  training  institutions.  This  exemption 
might  even  be  extended  to  anyone  engaged  in  an  electrical 
business  during  the  day  and  attending  any  regular  night 
classes. 

Most  of  these  classes  have  entrance  examinations,  and  it 
will  be  a  great  pity  if  the  Institution  decides  to  hold  such  an 
examination  itself.  Omitting  this  first  examination  has  one 
\ery  important  advantage — that  the  examination  for  the 
Associate  Member  class  could  then  include  a  sufficient  range 
of  subjects  to  show  that  the  applicant  had  a  thoroughly  good 
all-round  general  knowledge.  The  questions  on  these 
general  subjects  could  be  set  on  a  very  diii'erent  level  to 
that  of  a  student's  examination,  and  would  be  a  considerable 
factor  in  raising  the  status  of  the  members  of  the  whole  in- 
dustry. The  examinations  on  electrical  subjects  should  be 
set  to  show  that  in  this  branch  of  physite  and  engineering 
the  applicant  was  worth  his  London  University  degree. 

Your  suggestion  for  a  viva  roce  examination  would  be 
excellent  if  it  could  be  arranged  without  undue  hardships  on 
distant  applicants,  and  if  the  right  men  to  examine  could  be 
found  at  the  various  centres. 

Percy  Good. 

London,  S.E.,  Noveinher  \t>ih,  1912. 


The  lustitution  of  Electrical  Engineers. 

With  reference  to  the  letters  in  recent  issues  of  the  Review' 
on  the  subject  of  the  I.E.E.  and  "  the  1 7s.  a  week  man,"  it 
is  certainly  time  some  decided  action  was  taken  by  those 
members  of  the  profession  for  whom  the  I.E.E.  has  done, 
and  is  doing,  nothing  to  improve  their  position,  either 
financially  or  otherwise.     W^tule   I  do  not  for  a  moment 
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Tvish  to  decry  the  good  work  it  has  done  in  the  past  in 
furthering  the  interests  of  the  industry,  it  must  be  admitted 
that  to  the  class  of  whom  your  correspondents  speak,  the 
Institution,  as  a  body,  has  been  of  little  or  no  use.  What 
is  the  reason  for  this  ?  A  number  of  reasons  might 
be  suggested,  but  the  principal  reason  is  the  fact  that  the 
Institution  contains  too  many  members  of  the  type  of  which 
"Subman"  speaks,  those  to  whom  the  financial  advance- 
ment of  the  rank  and  file  is  undesirable  for  various  reasons. 
Another  cause  is  the  presence  of  men  in  the  Institution  who 
are  not,  and  have  never  been,  connected  with  public  supply 
work.  Of  course  there  are  other  causes,  but  to  put  the 
matter  in  a  nutshell,  the  Institution  by  reason  of  its  con- 
stitution, administration,  and  regulations,  is  of  no  use  to  the 
rising  or  younger  members  of  the  profession.  As  "  Subman  " 
states,  one  has  ouly  to  glance  over  the  advertisement  columns 
of  any  of  the  technical  journals  to  see  the  appalling  condition 
of  things,  shift  engineers,  mains  assistants,  sub-station 
attendants  and  such,  of  whom  the  highest  qualifications  are 
asked,  are  offered  the  princely  salary  of  £1  or  30s.  per 
week,  generally  a  seven-day  week,  and  if  one  of  these 
unfortunates  has  the  impertinence  to  ask  any  more,  he  is 
promptly  informed  that  his  place  could  lie  filled  immediately 
by  a  cheaper  man.  So  much  for  the  position 
of  matters  at  present  ;  now  for  the  cause  and  remedy. 
Regardiug  the  cause,  several  could  be  put  forward,  but  I 
think  there  aie  two  evils  which  are  largely  ivsptmsible. 
Fiist,  the  premium  pupil  evil ;  and,  secondly,  the  improver 
evil.  As  long  as  those  responsible  for  running  public  supply 
concerns  can  obtain  intelligent,  well-educated  youths  (some  of 
them  Univei-sity  trained),  anxious  to  get  into  the  supply  end 
of  the  business  for  a  few  shillings  a  week,  and  so  long  as 
this  is  permissible,  so  long  will  matters  go  on  as  they  are. 
The  question  arises,  how  can  this  be  prevented  r  I  would 
suggest  as  follows  : — First,  by  the  establishment  of  a  system 
of  examination  and  registration  by  the  Board  of  Trade,  the 
same  as  in  the  case  of  marine  engineers ;  this  would 
effectively  deal  with  the  case  of  improvers,  and  such  doing 
shift  engineer's  duties  for  a  paltry  remuneration,  as 
it  would  be  illegal  for  anyone  who  had  not 
a  certificate  to  be  in  charge  of  plant  which 
was  generating  public  supply,  and,  of  course,  ihe  certificates 
would  only  be  granted  to  fully  qualified  men.  For  sub- 
station men  a  simUar  scheme  of  registration  and  licensing 
could  be  arranged.  This  would  be  the  legal  part  of  the 
reform,  now  for  the  employes'  part.  The  first  thing  to  be 
done  is  the  formation  of  a  business-like  organisation  with  a 
decided  policy  as  suggested  liy  "  Subman.''  Some  years  ago 
we  heard  a  lot  about  a  proposed  "  assistant  engineers' 
association,"  but  apparently  the  idea  fell  through  ;  but  the 
time  has  now  arrived  for  definite  and  decided  action,  and  as 
one  who  has  been  connected  with  the  supply  section  of  the 
profession  for  some  years,  and  has  seen  the  condition  of 
matters  at  their  worst,  I  would  venture  to  suggest  the 
following  : — That  an  association  be  formed  to  be  known  as 
"  the  International  Electrical  Association,"  membership  to 
consist  of  shiftmen,  junior  assistants,  and  those  younger 
members  of  the  profession  who  are  outside  the  ranks  of  tlie 
I.E.E.  The  objects  of  this  organisation  would  be  : — (1)  The 
collection  and  pulilication  of  information  regarding  situa- 
tions :  (i)  the  formation  of  a  standard  wage  scale,  and  the 
necessary  steps  for  securing  the  same  ;  (3)  to  seek  for  the 
Parliamentary  regtUation  of  supply  staffs  as  regards  the 
granting  of  licences  and  certificates  ;  these  would  be  the 
three  principal  objects.  Xo  doubt  many  readers  will  remark, 
"a  tall  order";  but  as  Mr.  Abraham  stated  in  his  letter, 
what  the  British  iledical  Association  and  the  Incorporated 
Law  Society  have  done  for  the  medical  and  legal  professions, 
a  properly-organised  and  enthusiastic  Association  can  do  for 
the  electrical  profession.  Rome  was  not  built  in  a  day,  but 
by  steady,  determined  effort  the  rank  and  file  can  change  for 
good  the  present  state  of  affairs.  Of  course,  the  Association 
would  not  seek  to  act  in  an  antagonistic  or  hindering 
manner  towards  any  of  the  Institutes,  and,  as  the  suggested 
title  implies,  membership  would  be  open  to  engineers 
in  any  {jart  of  the  world.  I  must  apologise  for 
encroaching  so  far  on  your  valuable  space,  but  the  best  of 
the  technical  journals,  the  Review  included,  have  supported 
us  in  the  past,  and  it  is  to  them  we  now  look  for  further 
bupiMrt  and  guidance.    1   leave  it  to  an  abler  pen  than  mine 


to  elaborate  other  details,  but  will  conclude  by  saying  that  I 
shall  be  pleased  to  assist  in  any  possible  way,  and  hope  that 
these  remarks  may  stir  up  others  to  take  decided  action. 

Zantba. 


Contracts  in  India. 


In  your  issue  of  October  11th,  page  .i66,  Vol.  LXXI.  Xo. 
1,820,  I  have  read  with  amusement  a  letter  signed  by  Mr.  J. 
Elliott,  of  Messrs.  (Jreaves,  Cotton  &  Co.,  of  Bombay.  I  do 
not  think  there  is  much  to  be  gained  by  my  discussing  closely 
the  various  statements  made  by  this  gentleman,  but  in  order 
that  you  may  see  the  position  for  yourself,  I  send  you  the 
original  order  for  the  illumination  of  Bombay,  received  by 
me  from  the  electrical  engineer  to  the  Government,  which 
you  will  see  is  dated  May  Kith,  1011,  while  Mr.  Elliott,  by 
his  own  statements,  shows  that  he  only  submitted  a  tender 
on  .Tune  1st. 

As  the  order  had  already  been  given  to  me  in  the  middle 
of  ilay,  and  it  had  been  arranged  with  the  electrical 
engineer  that  I  should  sail  to  London  on  June  3rd,  in 
order  to  inspect  the  illumination  work  done  there  during 
the  Coronation,  and  to  purchase  supplies  for  similar  work 
to  be  carried  out  here  during  the  Royal  visit  to  Bombay, 
I  have  no  hesitation  in  saying  that  the  request  that  Messrs. 
Greaves,  Cotton  &  Co.  should  submit  a  tender  was  only 
made  to  safeguard  the  electrical  engineer  to  the  Government 
of  Bombay,  and  as  unpleasant  questions  might  have  been 
asked  by  other  firms  as  to  why  he  placed  the  order  with  me 
without  tenders  being  invited.  I  may  also  add  that 
tenders  were  invited  on  June  1st  with  my  knowledge  and 
acquiescence. 

To  support  what  I  have  already  stated  about  the 
Electrical  Department,  P.W.I).,  Bombay,  I  send  you  here- 
with a  cutting  from  the  October  issue  of  Itidian  Induflrien 
and  Power. 

I  quite  understand  Mr.  Elliott's  action,  as  his  firm  receive 
a  great  deal  of  work  from  (Joveniment  without  tenders 
being  invited,  and  great  dissatisfaction  at  present  prevails 
owing  to  the  electrical  engineer  placing  most  of  his  con- 
tracts with  this  firm.  You  can  now  see  the  reason  why 
ilr.  Elliott  holds  a  brief  for  the  electrical  engineer. 

I  would  ask  you  to  be  good  enough  to  return  the  original 
order  which  I  now  send  you,  under  registered  cover,  and  if 
you  wish  any  further  details  I  shall  be  glad  to  place  all 
my  papers  at  your  disposal,  showing  how  I  obtained  the 
Government  contract  before  tenders  were  invited  from 
others. 

I  do  not  think  that  such  a  state  of  affairs  would  be 
tolerated  for  one  moment  in  England,  and  it  certainly  cannot 
last  much  longer  here  ;  unless  the  Government  remodel  then- 
electrical  department  there  is  sure  to  be  a  great  scandal. 

N.  M.  Marshall. 

Bombay,  Nocemher  Is/,  1912. 

P.S. — I  have  never  traded  under  the  name  of  N.  M. 
Marshall,  but  always  under  the  name  of  Marshall  &  Co., 
and  perhaps  in  view  of  ilr.  Elliott's  remarks,  it  may  interest- 
you  to  receive  a  cojiy  of  a  testimonial  I  have  received  from 
the  Hon.  Mr.  Herbert  G.  Greaves,  the  head  of  his  firm,  and 
a  list  of  work  carried  out  by  my  firm. 

[All  the  documents  above-mentioned  were  duly  received, 
and  are  in  accordance  with  our  correspondent's  statements. — 
Eds.  E.R.] 


Fuse  Formulas. 

Referring  to  my  previous  lettere  on  this  matter,  I  wish  to 
point  out  that  in  the  case  of  short  circuits  the  interior  of  the 
fuse  wiie  is  undoubtedly  at  a  much  higher  temperature  than 
the  exterior,  and  consequently  the  bmsting  effect  frequently 
noticed  is  easily  accounted  for. 

I  do  not  see  how  a  theory  which  puts  the  resistance  per 
unit  length  equal  to  p„/)rc/-  (it  really  does  not  matter  whether 
it  is  po  or  pg)  can  |x)ssibly  represent  the  facts.  As  is  Well 
known,  fuses  behave  more  like  unstable  liquid  jets,  in  some 
cases  forming  larger  and  larger  globules  of  molten  metal  till 
disruption  occurs.  In  other  cases  there  is  the  temperature 
gradient,  which  is  great. 
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I  do  nut  Kcc  why  Mr.  Chapman  should  refer  to  my 
siijrgostioii  as  "  wild  assertion."  My  views  arc  hacked  up 
not  only  hy  my  own  cx[K'rinients,  but  also  liy  those  of  other 
people. 

For  instance,  Preece  found  thai  for  certain  wires 
('  oc  <1,  and  for  others  v  or  d"'K  Again,  Ayrton  and  Kilgour 
"  observed  experimentally  "  that  the  current  varied  as  the 
three-halves  power  for  thick,  and  the  first  power  of  diameter 
for  thin  wires.  Uotii  these  sets  of  experiments  refer  to 
raising  a  wire,  or  to  be  more  accurate,  the  surface  of  a  wire, 
to  a  definite  temperature.  I  have  already  referred  to  some 
results  by  other  experimenters. 

Mr.  Chapman  refers  to  the  high-thermal  conductivity  of 
copper,  altliough  I  am  not  aware  of  any  results  for  that 
snlistance  at  a  temperature  above  melting  point.  He  wishes 
me  to  believe  that  the  interior  of  a  fusiug  wire  is  at  the  same 
temperature  as  its  exterior,  and  I  cannot,  since  it  is 
contrary  to  all  experience. 

I  do  not  feel  called  upon  to  acfci)t  a  theory  as  true  which  is 
demonstrably  false,  even  though  it  be  backed  up  by 
experiments  correct  to  si.x  significant  figures  (which  it 
is  not). 

I  referred  in  my  first  letter  to  certain  formuho  in  order  to 
show  that  convection  of  heat,  or  conduction  of  heat,  will  not 
explain  the  difference  alone,  and  suggest  alteration  of  the 
path  of  the  current. 

In  hydromechanii.'s,  as  is  well  known,  certain  laws  break 
down  when  the  velocity  of  flow  reaches  a  certain  critical 
value  for,  Siiy,  water  in  pipes. 

Regarding  specific  resistance  (I  prefer  the  old  name)  in 
text-books,  we  ave  informed  that  as  the  temperature  rises  we 
find  that  p^  =  n„  (1  -|-  a  9  -1-/5  6-').  Consei|uently,  to  obtain 
the  resistance  of  a  wire  at  any  temperature,  all  we  have  to 
do  is  to  insert  the  value  for  that  temperature,  and  go 
merrily  ahead.  This  may  satisfy  some  ]>eople,  and,  I  suppose, 
even  degrees  are  granted  to  painstaking  individuals  who 
spend  much  time  in  accurately  determining  these  constants, 
and  reading  papers  on  them.  Yet  such  procedure,  I  humbly 
submit,  is  only  a  bungling  process  at  the  best,  and  I  doubt 
whether  the  ingenious  people  who  ijerjjetrated  the  original 
naonstrosity  of  calculating  resistance  in  this  way,  ever  intended 
it  to  be  apjilicd  to  molten  fuse  wires. 

Regarding  tcinpei'ature  gradients,  anyone  who  has  experi- 
mented with  fuses  will  have  noticed  on  many  occasions  that 
even  when  the  current  is  slowly  increased,  molten  globules 
are  often  shot  out  of  the  wire  on  fusing,  and  do  not  solidify 
for  a  considerable  time  ;  therefore,  I  am  forced  to  conclude, 
iKith  by  experiment  and  by  mathematical  investigation,  that 
the  interior  is  much  liotter  than  the  exterior  of  a  wire  in 
that  condition. 

The  theory  put  forward  by  Dr.  Russell  seems  to  be  utterly 
impossible  for  many  reasons  other  than  those  dealt  with  in 
my  letters,  although  exceedingly  interesting  to  me. 

MeanwhUe,  all  I  wish  to  jwint  out  is  that  all  the  so-ealkd 
theories  of  fuses  are  in  a  bad  way,  and  are  useless,  and  there 
is  no  numerical  index  covering  all  cases  for  wires,  and  that 
commonsense  explains  much. 

Neither  do  I  write  this  to  influence  people  to  throw  their 
wooden  gods  overboard  if  they  derive  any  satisfaction  from 
keeping  them  ;  nor  do  I  address  those  people  (some  of  whom 
I  have  encountered)  whose  aperture  for  the  admission  of  new 
ideas  is  boarded  up  and  "  No  admission "  written  large 
on  it. 

I  hope  Mr.  Chapman  will  not  take  this  as  referring  to  him 
in  any  way  ;  I  may  say  I  have  read  his  letters  with  much 
pleasure,  and  we  seem  only  to  dififer  in  degree. 

W.  H.  F.  Murdoch. 

Mill  Hill,  Novembei-  \m.  1912. 


Electrical  Sweating'. 


I  notice  in  yoiir  last  issue  an  advertisement  by  a  London 
municipal  authority,  offering  the  stupendous  salary  of  £65 
per  annum  for  the  services  of  an  assistant  charge  engineer. 

The  ge'itleman  appointed  must  have  had  a  good  mechanical 
and  electrical  training,  also  experience  I  (save  the  mark)  of 
a  modern  A.c.  station.  I  note  the  authority  in  question  ate 
too  ashamed  to  dieclose  their  identity,  unless,  perhaps,  they 


are    afraid     they    will    be     inundated     with     prosp)ective 
candidates. 

I  wonder  how  the  chief  engineer  to  this  "  authority " 
exi)ects  the  fortunate  (?)  candidate  to  live,  and  uphold /ms 
authority,  wheii  most  probably  the  labourers  under  him  are 
in  receipt  of  more  remuneration  than  himself.  It  would  be 
interesting  to  know  the  siilaries  of  the  rest  of  the  unfor- 
tunate staff,  and  whether  this  system  of  sweating  is  carried 
throughout  the  department. 

.Most  engineei's  with  the  training  desired  above,  have  had 
to  serve  several  years'  apprenticeship,  and  to  pay  large  fees 
for  their  training,  with  the  ultimate  outlook  as  black  as 
depicted  in  this  scandalous  advertisement.  If  this  sort  of 
thing  is  allowed  to  continue,  what  will  the  electrical  pro- 
fession degenerate  into  ?  One  can  oidy  marvel  that  the 
advertisers  did  not  add,  "Gentlemen  with  private  income 
preferred." 

'J'he  unfortunate  charge  engineei-g  at  this  station  ha\e  my 
entire  sympathy,  as  theirs  must  indeed  be  a  dog's  life  under 
such  disgraceful  conditions.  It  is  now  quite  time  the 
suggested  "  Electrical  Charge  Engineers'  Association  "  came 
into  existence,  and  I  should  be  one  of  the  foremost  applicants 
for  membership. 

Disg^nsted. 

Speed  of  Signalling  through  Submarine  Cables. 

The  remarks  of  Prof.  C.  L.  T.  (iriflith,  in  your  issue  of 
November  l.">th,  in  regard  to  calculations  relating  to  the 
constants  of  submarine  cables,  will  be  endorsed  by  all  -who 
have  experienced  the  advantages  possessed  by  a  slide  rule  for 
this  class  of  work.  Several  years  ago  the  merits  of  the 
straight  form  of  slide  rule — which  gives  all  values  of  pairs  of 
D  and  il  simultaneausly,  for  a  single  setting  on  the  log- 
arithmic scale,  in  the  manner  now  described  by  Mr.(iriftith — 
appealed  to  me  as  being  an  excellent  basis  for  a  direct- 
reading  instrument  for  cable  calculations.  There  were 
]iractical  difficulties,  however,  and  I  ultimately  decided  in 
fa\onr  [of  the  eijui-angular  logarithmic  spiral,  as  applied  in 
acoustics.  (See  Donkin's  "  Acoustics."  Second  Edition, 
pages  2G-27.)  A  few  remarks  concerning  the  reasons  for 
this  selection  may  be  helpful  to  those  who  may  desire  to 
design  such  instruments. 

It  should  be  premised  that  the  object  is  to  design  adirect- 
readinii  instrument  to  indicate  log  dW,  capacity,  dielectric 
resistance,  and,  if  possible,  the  weignts  of  conductor  and 
dielectric  respectively,  as  well  as  the  conductor  resistance, 
and  in  sjiecial  cases,  perhaps,  the  inductance,  per  unit  length. 
If  only  log  i)/r/  were  required,  the  straight  slide  rule  would 
be  admirable  for  the  purpose.  Unfortunately,  the  range  of 
cable  calculations  is  represented  by  only  about  one-fifth  of 
the  length  of  the  rule,  and  the  space  available  for  extra 
figures  to  denote  capacity  and  dielectric  resistance  is  thus 
forbiddingly  small.  It  is  still  more  diflicult  to  find  space 
upon  such  a  rule  for  weights  and  other  details.  Similarly, 
if  only  log  \)]d  is  required,  or  if  all  the  pairs  of  values  of  v> 
and  d  corresponding  to  a  given  value  of  log  D/rf  are  to  be 
determined,  the  Fuller  cylindrical  slide  rule  leaves  nothing 
to  be  desired.  The  pointere  can  be  set  to  fixed  positions, 
corresponding  to  a  given  pair  of  values  of  i)  and  </,  the  cylinder 
can  then  be  moved  so  as  to  indicate  all  other  pairs  represent- 
ing that  ratio  of  diameters,  and  log  d/^/  can  be  read  off  easily 
to  four  figures.  This,  however,  is  only  one  step  towards 
making  a  direct-reading  instrument  for  cable  calculations, 
and  again  the  difficulty  is  to  find  space  for  the  figures 
required  to  denote  the  weights  and  electrical  values. 

The  advantage  of  the  equi-angular  logarithmic  spiral  is 
that  it  can  be  drawn  or  engraved  upon  a  plane  card,  with 
plenty  of  room  for  the  figures  necessary  to  make  the  instru- 
ment direct-reading.  Its  basis  is  a  circle  divided  equally  into 
360°  ;  and  the  additional  scales  needed  to  indicate  capacity, 
dielectric  resistance,  and  log  d/;/,  are  concentric  circles 
similarly  divided,  which  can  easily  be  increased  in  number. 
Moreover,  the  radial  scales  are  divided  into  equal  parts,  and 
they  may  conveniently  carry  the  figures  indicating  weights  or 
conductor  resistances.  It  avoids,  in  fact,  the  difficulty  of 
the  division  of  scales  into  logarithmic  parts,  by  transferring 
the  logarithmic  operations  to  the  spiral.  The  defect  of  it 
is,  or  was,  that  the  d  and  d  readings  on  the  radial  scales 
near  the  pole  of  the  spiral  are  rendered  inaccurate  by  the 
rapid  change  of  curvfiture  approaching  that  point.    This 


826 


THE    ELECTKICAL    EEVIEW.   [voi.  71.  no.  1,826,  novembeb  1-2, 1912. 


defect  is  completely  overcome  by  drawing  a  second  spiral 
exactly  like  the  first,  but  moved  further  round  the  circle  in 
the  manner  described  in  the  paper  to  which  Mr.  Griflith 
refers,  and  in  the  Prnceedimis  of  the  Physical  Society, 
Vol.  XXIV,  Part  II,  ini2.     ' 

The  conclusion  seems  to  be  that  either  the  straight, 
.cylindrical,  or  equi-angular  logarithmic  spiral  form  is  avail- 
able for  cable  calculations.  Preference  is  to  be  given  to 
the  straight  form  when  all  the  pairs  of  P  and  d  are  to  be 
selected  for  a  given  \alue  of  log  d  (/,  without  reference  to 
clecti-ical  values.  The  Fuller  slide-rule  is  to  be  recom- 
mended for  working  out  particular  cases,  and  for  extending 
the  calculations.  For  a  direct-reading  instrument,  the 
eijui-angular  logarithmic  spiral,  provided  with  a  secondary 
spiral,  is  probably  the  liest.  This  equi-angular  logarithmic 
sjiiral  must  not  be  confused  with  the  ordinary  spiral  "  slide- 
rule."  It  must  necessarily  l)e  a  specialised  instrument, 
marked  to  suit  the  particular  materials  or  problems  with 
which  an  individual  user  may  happen  to  be  concerned. 
The  primary  and  secondary  spirals,  of  which  the  co- 
ordinates are  given  in  my  paper  f /.<-.),  however,  will  lie  found 
to  apply  to  all  cases,  and  in  general  only  the  figures  on  the 
circular  and  radial  scales  will  require  alteration  with  change 
of  conditions.  Will  you  allow  me  to  add  that  the  instru- 
ment is  not  patented,  and  that  I  have  no  financial  interest 
in  it  or  in  any  form  of  slide-rule.' 

Rollo  Applejard. 

Sovmber  Ibtli,  i;tl2. 


THE    OFFICIAL    BALANCE 
TEST. 


A    TALE    OF    A 


Patents  and  Inventions. 

I  have  read  with  interest  your  report  of  the  address  of 
the  Chairman  of  the  Birmingham  Section  of  the  Institution 
of  Electrical  F^ngineers. 

Mr.  A.  i\I.  Taylor  makes  the  rather  startling  proposal 
that  it  should  be  absolutely  illegal  for  an  employer  to 
compel  an  "  employe  to  hand  over  to  him  his  invention." 
Surely  so  far-reaching  a  suggestion  should  hardly  have  been 
advanced  by  an  ex-officio  member  of  the  Council  of  the 
Institution  without  some  limitation. 

If  the  author  of  the  address  will  kindly  define  his  terms 
"  employe  "  and  "  invention,"  I  will,  with  your  permission, 
endeavour  to  point  out  the  objections  of  one  employer, 
at  least,  to  such  legislation. 

Something  ITrong. 


Generating  Plant  for  Village  Lighting. 

I  have  read  with  interest  the  letters  in  your  "  Corres- 
pondence "  columns  respecting  the  electric  lighting  of  small 
towns,  say,  of  0,000  to  10,000  inhabitants.  I  should  be 
pleased  to  hear  if  a  scheme,  as  follows,  has  been  tried. 

The  difficulty  appears  to  be  to  get  a  steady  load  over  the 
Itiggest  part  of  the  day  to  keep  the  engines  and  staff  profit- 
ably employed.  Why  not,  in  the  case  of  a  lighting  company, 
take  up  a  side  line  requhing  power  and  work  it  themselves  r 
Say  a  brickyard  or  corn  mill.  It  should  not  be  difiicult,  by 
advertising  or  otherwise,  to  build  up  a  profitable  business  on 
these  lines,  which  would  do  a  lot  towards  paying  a  dividend. 

iM.A.P. 


Stands  for  Cookin«r  on  Inverted  Electric  Irons. — 

The  Marion  Light  and  Heating  Co.,  Marion,  Ind.,  recently  dis- 
tribated  among  its  cuetomers  who  have  electric  irons  little  stands 
for  holding  the  irons  in  an  inverted  position  for  cooking,  heating 
water,  kc.  The  holders  were  simply  and  substantially  constructed 
of  i-in.  by  t's-in,  iron,  securely  riveted  and  painted  with  aluminium 
-bronze.  In  lots  of  100  they  cost  15  cents  each,  but  they  were 
given  away  by  the  central  station  to  any  customer  owning  an  iron 
who  called  and  asked  for  a  holder.  The  holders  fit  any  kind  of 
electric  iron  and  adapt  the  upturned  heating  surface  for  warming 
"water,  cooking  egg^.  boiling  coffee,  warming  baby's  milk,  i^c.  With 
•no  other  device  than  the  electric  iron  in  the  house,  a  fair  break- 
fast can  be  prepared  in  a  few  minutes.  The  holder  is  also  useful 
for  other  household  operations,  such  as  steaming  velvet,  .See.  Mr.  S.  H. 
Smith,  local  manager,  checked  the  consumptions  of  several 
customers  who  employed  these  holders  to  amplify  the  uses  of  their 
electric  irons,  and  found  that  those  compared  had  each  increased 
consumption  by  about  15  cents'  worth,  so  that  the  little  stands 
paid  for  themselves  the  first  month. — Electrical  World. 


By  A.M.I.E.E. 


'The  official  balancing  of  the  electrical  circuits  on  H.M.  Ship 

will  commence  on  the  — th  inet.     Please  attend. " 

So  runs  the  usual  notice  received  by  contractors  for  elec- 
trical machinery  and  apparatus  to  H.M.  Xavy. 

The  operation  with  the  alx)\e  high-sounding  title  is 
merely  the  testing,  for  continuity,  conductivily,  and  insula- 
tion resistance,  of  everything  electrical  on  board  the  ship,  and 
is  so  named  from  the  use  which  is  made  of  the  "  bridge  " 
method  for  conductivity  tests  ;  hence  the  term  "  balancing 
the  bridge "  has  given  the  test  the  name  of  "  The  Official 
Balance."  As  this  test  is  most  dreaded  by  all  taking  part  in 
it,  the  following  account  of  an  insulation  test,  which,  for 
sheer  strenuousness,  eclipsed  anything  in  the  writer's  experi- 
ence, may  be  of  interest  to  readers. 

The  bare  recital  of  the  fact  that  after  being  fitted  and 
tried  on  board,  and  before  final  acceptance  by  the  autho- 
rities, all  electrical  apparatus  must  pass  a  certain  test  to 
prove  the  quality  and  condition  of  the  insulation,  conveys 
very  little  to  electrical  men  who  have  not  had  the  actual 
experience.  For  instance,  a  motor  left  standing  for  a  week 
on  the  open  deck  in  the  rain,  or  in  a  wmpartment  awash 
with  water  for  eight  months,  or  to  have  a  motor  used  as  a 
platform  by  a  driller,  who  manages  by  some  feat  of  juggling 
known  only  to  his  species  to  mess  up  the  interior  with  soap 
suds,  or  to  have  the  compartment  in  which  a  motor  is  fitted 
entirely  filled  with  water  in  order  to  test  watertight  doors, 
are  all  mere  incidents  exciting  no  comment,  being  just  part 
of  the  game. 

(Jn  receipt  of  the  customary  notice  the  writer  repaired  to 

the    Royal  Dockyard  at ,  arriving  on   a   ^londay. 

Amongst  other  things  the  writer  was  responsible  for  two 
motors  of  14(i  and  30  h.p.  respectively,  and  the  first  deadlock 
occurred  right  away.  The  orders  were  that  all  drying-out 
and  testing  was  to  be  completed  within  the  week,  as  the 
ship  was  going  to  sea  on  the  following  Jlonday  ;  while  from 
another  department  came  a  special  order  to  the  writer  that 
nothing  must  be  taken  apart,  as  the  motors  were  required 
for  use  on  the  Thursday.  The  second  order  thus  rendered 
the  fulfilment  of  the  first  quite  out  of  the  question.  The 
motors,  while  quite  workable,  were  in  a  ^•ery  damp  condition 
owing  to  the  compartment  in  which  they  were  fitted  having 
been  awash  with  water  for  six  or  eight  months.  However, 
something  had  to  be  done,  so  we  commenced  on  the  large 
motor  with  the  usual  recognised  methods  of  drying  a  motor 
without  dismantling  it. 

The  writer's  staff  consisted  of  a  chargeman  erector,  two 
erectors  and  a  labourer — all  non-electric  men.  The  first 
thing  was  to  get  a  squad  of  labourers  t^  clear  out  the  water, 
no  easy  task,  and  dockyard  "  maties  "  are  not  given  to 
hustling. 

For  the  remainder  of  that  week  every  effort  w-as  made  to 
heat  up  the  motor.  We  ran  it,  "  stalling  "  it  at  intervals 
with  the  brake  in  order  to  get  a  good  volume  of  current 
through  it.  We  packed  .50-C.P.  lamps  inside  the  motor  and 
controller,  and  left  the  shunt  circuit  "  on  "  at  nights.  On 
Thursday  we  had  a  full-load  run  for  a  few  hours,  but  all  to 
no  purpose  ;  that  motor  absolutely  refused  to  warm  up.  We  - 
continued  the  treatment  until  Saturday,  and  we  were  then 
informed  that  Monday's  trip  was  postponed  until  later  in 
the  week,  so  we  immediately  commenced  with  stronger 
measures. 

A  quantity  of  prepared  charcoal,  guaranteed  free  from 
fumes,  and  several  perforated  metal  bowls  were  procured. 
We  then  opened  out  the  machine,  which  had  a  diagonally 
split  hinged  frame,  and  lifted  out  the  armature — an  opera- 
tion easily  accomplished  in  the  shops,  with  cranes,  &c., 
in  about  30  minutes,  liut  which  took  exactly  15  hours 
between  decks  on  board  ship.  Only  those  who  have  had  similar 
experience  can  understand.  The  armature  weighed  over 
a  ton,  and  was  bulky  in  proportion.  There  was  barely  room, 
between  the  highest  point  of  the  motor  frame  when  open,  and 
the  beams  overhead,  for  the  armature  and  chain  blocks.  The 
motor  lay  with  the  spindle  fore  and  aft  of  the  ship,  and  the 
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only  available  <k'ck  siiace  on  which  to  land  the  armature 
was  on  the  aUirlioard  side  of  the  motor  ;  but  this  space  was 
tiikcn  U])  by  the  top  half  of  the  now  oi>en  motor  frame,  the 
hiiif;c  l)ciuf,'  at  the  lower  end  of  the  diuKonal  joint.    ( tn  the  jiort 
side^  of    the   motor   a  vertical  shaft  blocked  the  way,  so  we 
planned     to     lift      the     armature    clear    of    the    frame, 
block   it  up  with   timber,  mo\e  the  chain  blocks  to  port, 
Uik(i    a    fresh  lift   and   swing  the  armature  as  far  to  port 
as  the  verticid  shaft  would  allow,  close  the  motor,  block  up 
the  ariualure  apiin,   move  the  <:hain   blocks  U)  starboard, 
lift  the  armature  apiin  and  8win>r  it  over  the  top  of  the 
motor  and  land  it  on  the  deck.       All  this  was  accomplished, 
after  indescribable  trouble,  uji  lo  the  point  of  trying;  to  <,'et 
the  armature  bm^k  over  the  top  of  the  motor.     This  we  found 
to  be  impossible.     The  hi<;hest  part  of  the  frame  when  closed 
was  jast  a  trille  liisrher  than    the  highest  point  when  open, 
and  this  tritic    made  all   the  dilTerence  ;  we  could  not  get 
another  (juartcr  inch  of  lift,  so  there  the  armature  had  to 
remain.     We  blocked  the  armature  u|)  with  tiudx'r,  allowmi; 
it  to  rest  upon  its  sjjiudle,  but  allowing  the  slings  to  remain 
for  safety.     We  then  started  the  charcoal  fires  ;  two  of  these 
were  put  under  the  armature,  one  uikiu  an  iron  plate,  which 
was  placed  upon  the  bottom  pole-piece  inside  the  motor,  and 
two  under  the  main  controller.     The  motor,  arnuiture  and  con- 
troller were  then  con  ered  over  with  pieces  of  sail  cloth,  sacking, 
or  anything  procurable,  to  keep  in  the  heat,  and  one  of  our 
number  remaining  to  watch,   we  left  the  ship  alwut  -I  a.m. 
on  Sunday. 

The  charcoal  tire  treatment  was  continued  on  Monday 
with  good  results,  all  the  parts  warming  up  nicely,  but  a 
new  diflRculty  presented  itself.  Th<'  fumes  off  the  charcoal 
were  so  deadly  that  to  remain  in  the  comiiartment  for  long 
was  impossible,  and  yet  the  tires  could  not  be  left,  as  varnish 
might  run  and  drop  into  the  tire  causing  a  flare  up  at  any 
moment.  We  therefore  started  the  ventilating  fan,  but  the 
weather  being  wet  at  the  time  this  resulted  in  damp  air 
being  pumped  into  the  compartment,  undoing  all  the  good 
the  charcoal  tires  had  done — the  insulation  rcsistfince  appre- 
ciably dropping  in  a  very  short  time— so  we  had  to  stop  the 
fan  and  put  up  with  the  deadly  fumes.  The  effect  of  char- 
coal fumes  is  curious,  causing  frightful  pains  in  the  head, 
and  when  human  endurance  cfin  stand  no  more,  and  the 
sufferer  climbs  out  iuU)  the  fresh  air,  he  loses  all  power  in 
his  limbs,  sometimes  collapsing  upon  the  deck  :  the  fresh  air 
having  that  efTect.  .Ml  suffered  terribly,  two  of  our  number 
being  laid  off,  but  as  the  treatment  was  having  the  desired 
effect,  and  either  coal  or  coke  fires  were  quite  out  of  the 
(question,  we  persevered  in  spite  of  all  drawbacks. 

Towards  the  end  of  the  week  all  the  (tarts  of  the  motor 
seemed  perfectly  dry,  testing  out  well  and  quite  up  to 
standard.  The  main  controller  was  not  so  good,  but  we 
decided  that  we  could  continue  the  treatment  upon  this 
while  putting  the  motor  together  for  the  otticial  test,  which 
we  now  proceeded  to  do,  as  othcial  tests  are  only  made  ujKin 
complete  machines,  not  niion  disconnected  parts. 

When  we  got  the  motor  together  again,  we  found,  to  our 
unspeakable  disgust,  that  everything  was  as  damp  as  when  we 
commenced,  so  that  any  official  test  was  out  of  the  question. 
This  was  a  facer.  We  found  that  the  apparent  dryness  had 
been  surface  dryness  only  :  the  moisture  in  the  armature  core 
and  F.M.  coils  still  remained,  the  heat  having  dried  the 
outer  tape,  &c.,  only,  and  the  damp  sweated  out  again  in  a  few 
hours'  time.  This  brought  us  back  to  the  starting  point 
again,  so,  in  desperation,  we  tried  all  we  knew  to 
heat  up  the  machine.  The  brushes  were  "  shorted," 
and  double  full-load  current  passed  through  the 
scries  coils,  this  being  varied  by  "shorting"  the  series, 
disconnecting  the  shunt  and  passing  double  current  through 
the  armature.  This  was  kept  up  until  the  heat  from  the 
resistance  grids  blistered  the  paint  off  the  controller  case, 
but  with  little  effect  upon  the  motor.  At  this  juncture  we 
had  a  complaint  from  the  "  juice  "  department  that  we  were 
appropriating  the  entire  output  of  one  generator,  at  the  same 
time  notifying  us  that  the  date  of  ship's  leaving  dock  having 
been  still  further  postponed,  the  boiler  fires  would  be 
drawn  that  evening,  and  for  the  future,  current — from 
the  shore — would  only  be  available  for  lighting  purposes. 
Here  was  another  facer.  However,  more  time  being  now 
given  us  we  started  in  and  stripped  the  motor  bare  to  the 
casting.     How  this  was  done   and  all  put   together  again 


with  no  assistance  from  the  ship's  company,  in  a  place  below 
the  water  line,  as  dark  as  a  coal  mine,  often  the  sole  light 
being  that  from  a  tallow  dip,  with  insutlicient  head  room 
and  floor  space,  absolutely  beggars  description.  The  whole 
frightful  exixjrience  lingers  in  the  writer's  mind  as  a  hideous 
nightmare. 

The  plan  was  to  take  ashore  everything  iK.rtable  and 
1  lake  it  in  the  do<'kyard  drying  oven.  We  soon  found  that  the 
armature,  which  had  a  very  long  spindle,  was  too  long  to 
pass  up  the  ladder  way  and  turn  out  through  the  opening 
or  doorway,  at  the  top,  so  it  had  perforce  to  Iw  dealt  with 
on  the  spot. 

We  procured  an  empty  packing  case  just  long  enough  to 
take  the  liody  of  the  armature,  the  spindle  sticking  out 
through  slots  at  each  end.  This  case  could  just  be 
squeeze<l  through  the  doorway  and  <lown  into  the  compart- 
ment without  an  inch  of  room  to  spare. 

To  provide  room  for  the  armature  case,  \\c  had,  after 
opening  the  machine,  to  disconnect  the  hinge  and  remove 
the  movable  half  of  the  frame  to  another  j.art  of  the  com- 
partment. The  armature  was  then  lifted  into  the  case, 
six  or  eight  50-c.p.  lamps  were  laid  upon  iron  plates  along 
the  bottom  corners  of  the  case,  the  brush  gc^ar,  brush  leads, 
terminal  bars,  &c.,  were  packed  away  in  odd  corners,  the 
lamps  connected  up  to  the  nearest  fuse  box,  and  the  cover 
put  on.  The  six  magnet  cx)ils  were  then  removed— a  man 
could  just  stagger  under  one— and  taken  ashore,  then  some 
distance  upon  a  handcart  to  the  drying  stove  in  which  they 
were  left  for  some  days. 

AVe  now  turned  our  attention  to  the  mam  controller, 
putting  charcoal  braziers  inside,  round  about,  and  under- 
neath. Water  was  again  collecting  in  the  compartment, 
which  was  now  appreciably  warm,  and  the  resulting  steam 
was  condensing  upon  the  walls  of  the  compartment,  which, 
having  cold  water  at  the  other  side,  made  aii  efficient  surface 
condenser,  the  water  running  down  in  tiny  rivulets.  A  gang 
of  cleaners  was  again  set  to  work,  and  the  cause  of  the 
trouble,  a  centrifugal  pump  in  the  corner,  having  been  dis- 
covered and  the  leakage  stopped,  we  finally  got  rid  of  the 
wat«r.  ,      .  f 

After  continuing  the  baking  treatment  for  about  Ave 
days  we  decided  to  put  the  motor  together  again.  The 
field  coils  had  to  be  brought  a  distance  of  about  a  third  of 
a  mile  in  an  open  handcart  in  a  drizzling  rain,  covered  with 
damp  sacking.  Fortunately  we  got  them  down  into  the  now 
slightly  warm  compartment  before  they  were  cold,  conse- 
(luently  they  did  not  sweat.  Every  single  detail— brush 
holders,  brush  leads,  terminal  bai's,  field  coils,  cable  connec- 
tions, etc.,  was  separately  tested,  both  before  and  after 
fitting  into  place,  and  again  after  connecting  up,  as  the  con- 
necting up  of  any  faulty  part,  however  small,  would  spoil 
the  whole  test.  How  anxiously  we  watched  for  the  swing  of 
the  Megger  needle,  as  each  added  part  was  tested.  Would 
it  swing  to  "  infinity  "  or  "  zero  "  ? 

We  worked  all  night  hoping  to  be  ready  for  the  otticial 
test  by  the  following  forenoon,  which  was  Saturday,  but  as 
time  went  on,  it  became  certain  that  we  should  not  be  ready 
before  the  testing  officer  knocked  off  at  noon  for  the  rest  of 
the  day  Here  was  another  fix.  If  the  test  was  left  over 
until  Monday,  it  was  highly  probable  the  insulation 
resistance  would  he  down  to  zero  by  that  time,  unless  the 
motor  was  nursed  day  and  night  until  then.  However,  the 
testing  officer  kindly  offered  to  come  on  board  in  the  after- 
noon in  order  to  save  the  situation.  We  finished  at  1  p.m., 
the  motor  complete  testing  out  to  10  megohms  to  earth. 
An  hour  later  the  insulation  resistance  had  dropped  1  megohm. 
At  3  p.m.  when  the  official  test  was  made,  it  had  further 
dropped  to  S  megohms.  The  official  minimum  being  two, 
it  was  accepted  as  very  satisfactory.  The  controller  being 
still  below  the  minimum,  acceptance  was  deferred  pending 
further  treatment.  jj   i  4. 

The  writer  was  now  thoroughly  knocked  up,  added  to 
which  a  definite  date  had  been  fixed  for  the  ship's  departure, 
so  that  it  was  necessary  to  send  to  headquarters  for  further 

The  remainder  of  the  work,  the  stripping  of  the  main 
controller  and  smaller  motor,  and  baking  of  the  parts,  w^ 
work  of  no  special  difficulty  as  compared  with  the  other,  and 
calls  for  no  particular  comment. 

The  most  exasperating  part  of  the  affair  was  when  the 


828 


THE     ELECTKICAL     KEVTEW.    [Vol.71.    No.  1,826,  November  22,  1912. 


writer,  arriving  home,  luckily  alive,  was  declared  by  other 
members  of  the  staff — who  know  not  the  delights  of  insula- 
tion tests — to  be  a  lucky  beggar  to  get  six  weeks'  holiday. 
The  writer  was  18  months  in  completely  recovering  from  the 
said  hohday  (?), 


THE    MELBOURNE    RAILWAYS    ELECTRI- 
FICATION   REPORT. 


In  the  report  prepared  by  Mr.  Charles  Merz  in  1908  upon  the  elec- 
trification of  the  Melbourne  Suburban  Railways,  the  whole  question 
of  the  substitution  of  electric  traction  for  steam  railways  was  very 
fully  jrone  into. 

At  that  time,  however,  the  Commissioners  did  not  feel  con- 
vinced that  electrification  was  justifiable,  or  that  the  estimate  of 
traffic  increase  would  be  realised.  These  have,  however,  already 
been  far  exceeded.  In  1908  there  were  about  70,000,000  suburban 
psissengers  per  annum,  the  figure  for  this  year  will  exceed  90,000,000, 
and  in  1917,  after  electrification,  it  is  estimated  that  there  will  be 
1.50.000.000  passenger  journeys  per  annum  on  the  suburban  lines. 
Hence  the  present  proposals  deal  with  this  number  of  passengers, 
but  all  parts  of  the  electrification  scheme  are  arranged  to  Ije 
capable  of  extension  from  time  to  time  as  the  traffic  subsequently 
increases. 

In  order  to  handle  this  traffic,  it  is  proposed  that  the  traffic  in 
the  mornings  and  in  the  evenings,  should  be  provided  for  by  in- 
creasing the  length  of  the  trains,  though  it  is  not  proposed  to 
have  any  longer  trains  than  six  coaches  to  commence  with.  The 
scheduled  speed,  including  stops,  is  21  miles  per  hour. 

With  a  view  to  enabling  the  Government  to  decide  finally 
which  system  is  more  suitable  for  the  Victorian  Railways,  complete 
alternative  schemes  were  prepared  by  Messrs.  Merz  and  McLellan, 
and  public  tenders  were  invited  by  the  Agent-General  in  Europe 
upon  them.  Offers  were  received  from  all  the  leading  manufac- 
turers of  the  world  who  prepared  detailed  proposals  accompanied 
))y  stringent  guarantees. 

One  particular  object  kept  in  view  in  preparing  the  specifications 
and  in  the  scrutiny  to  which  they  were  subject  by  Mr.  Stone, 
the  Government  electrician,  who  has  been  collaborating  with 
Mr.  Merz  in  London,  was  that  the  resulting  comparison  should 
be  perfectly  fair  to  the  rival  systems  and  the  different  makers. 
The  fact  that  no  criticisms  were  put  forward  by  the  exponents 
of  either  system  would  indicate  that  they  were  fair  to  all 
parties. 

The  present  report  is  divided  into  three  parts,  the  first  part 
dealing  with  the  choice  of  system  for  the  suburban  lines  ;  the 
second  part  dealing  with  this  choice  as  affected  by  the  country 
lines,  and  the  third  part  dealing  with  the  cost  of  converting 
suburban  lines  on  the  system  recommended,  and  the  financial 
results  to  be  expected  from  electric  working.  The  suburban  lines 
comprise  some  1.50  route  miles,  including  the  lines  to  Sandringham. 
Fraiikston,  Dandenong,  Ringwood,  Eltham,  Reservoir,  Fawkner, 
Broadmeadows.  St.  Albans,  and  AVilliamstown.  The  cost  of  con- 
verting these  lines  on  the  direct-current  and  single-phase  schemes 
amount  to  £2,319,4.37  and  £3,057,024  respectively,  on  the  basis 
of  the  best  tenders  for  each  scheme.  These  figures  exclude  only 
those  items  of  capital  expenditure  which  would  be  unaffected  by 
he  choice  of  systems,  as,  for  instance,  the  steam-raising  plant, 
the  building  of  the  power-house  and  the  repair  shops.  Hence 
it  will  be  seen  that  the  single-phase  system  is  more  costly  than 
the  system  recommended,  by  £707,587.  In  the  same  way,  a  com- 
parison between  the  working  costs  of  the  two  systems  shows  the 
single-phase  system  to  be  more  costly  by  £70,567.  More  important 
still,  the  direct- current  system  will  show  increasing  advantage  over 
the  single-phase  system  as  the  traffic  increases  year  by  year. 
Hence,  it  is  obvious  that  the  Government  has  little  choice,  and  it  is 
certainly  satisfactory  that  the  tenders  should  have  such  a  decisive 
result. 

Although,  however,  the  direct-current  system  is  the  more  suitable 
for  suburban  lines,  some  doubt  existed  as  to  which  system  would 
prove  the  better  when  electric  traction  came  to  be  extended  to 
country  lines.  Comparisons  for  typical  country  lines  were,  there- 
fore, made,  and  the  case  of  the  Melbourne,  Woodend  and  Bendigo 
line  is  analysed  by  Mr.  Merz  in  his  report. 

The  initial  cost  of  converting  this  line  on  the  single-phase  system 
is  more  by  about  £13,000  than  on  the  direct-current  system  and  the 
annual  working  cost  is  also  more  (some  £1.600).  These  differences 
.  are  small,  but  tend  to  increase  as  traffic  grows.  From  this  it  is 
obvious  that  the  direct-current  scheme,  which  shows  such  large 
advantage?  over  single-phase  for  the  suburban  system,  proves  quite 
as  suitable  for  country  lines,  such  as  the  Bendigo  line,  100  miles  in 
length. 

The  system  to  be  adopted  having  thus  been  definitely  settled  by 
the  results  of  the  tenders,  the  report  deals  with  the  actual  cost  of 
converting  the  suburban  lines  and  the  financial  results  of  so  doing. 
The  average  speed  of  the  trains  is  to  be  increased  by  nearly  a  third, 
and  the  frequency  of  the  trains  by  a  very  large  amount.  It  is 
ertimated  by  the  Commissioners  that  in  191.5  the  cost  of  operating 
the  suburban  system  by  steam  will  be  £360,431  per  annum,  while 
electric  working  will  cost  £235,416,  making  a  saving  of  some 
£125,000  a  year  in  working  expenses  alone,  apart  altogether  from 
any  increase  of  revenue.      There  will,  of  course,  be  a  very  large 


increase  in  traffic  as  the  result  of  electrification,  but  as  it  is  im- 
possible to  tell  exactly  what  this  will  be,  depending  as  it  does  so 
much  upon  the  general  prosperity  of  the  city  and  the  State,  the 
profits  which  will  accrue  from  the  electrification  with  different 
increases  of  traffic  are  given.  Mr.  Merz  estimates  that  the  increases 
will  not  be  less  than  25  per  cent.,  and  may  very  possibly  be  more  ; 
even  with  this  figure  the  suburban  railways  will  show  an  immediate 
profit  (after  paying  interest  and  sinking  fund  on  all  outlays)  of 
£287, (i74  per  annum,  in  addition  to  all  the  other  advantages  of 
electrification.  The  Report  has  been  considered  in  detail  by  the 
^"ictorian  Commissioners,  and  presented  to  the  Government. 

Power  will  be  supplied  from  Yarraville,  in  the  form  of  three- 
phase  alternating  current  at  25  cycles  per  second,  the  pressure 
lieing  20.000  volts,  and  will  be  transmitted  partly  by  underground 
cables,  partly  by  overhead  wires  to  12  sub-stations  at  various  points 
on  the  system  where  it  will  be  transformed  down,  and  converted 
to  direct  current  at  1,500  volts.  Overhead  wires  are  to  be  used 
throughout  the  system  for  the  supply  of  current  to  the  trains. 
These  will  consist  of  units,  each  consisting  of  one  motor  coach  and 
one  trailer  coach,  the  length  of  train  varying  from  two  to  six 
coaches.  The  complete  scheme  includes  the  provision  of  500  motor 
coaches,  each  carrying  a  four-motor  equipment,  and  450  trailer 
coaches. 

The  single-phase  scheme  which  was  compared  with  the  direct- 
current  scheme  just  described  and  proved  more  costly,  included 
the  generation  of  three-phase  current  at  25  cycles  and  20,000  volts, 
and  its  distribution  to  various  points  on  the  system  at  which  the 
current  would  be  supplied  to  the  trolley  wires  as  three  separate 
single-phase  currents,  the  pressure  between  the  trolley  wires  and 
the  running  rails  forming  the  return  circuit  being  11,000  volts. 
The  make-up  of  the  trains  and  their  schedule  speed  and  carrying 
capacity  would  be  the  same  as  in  the  other  scheme. 

The  capital  expenditure  is  estimated  as  follows: — By  1913, 
£500,000;  by  1914,  £1,200,000;  by  191.5,  £1,700,000 ;  by  1916, 
£2.200,000;  by  1917,  £2,450,000;  by  1918,  £2,600,000;  by  1919, 
£2,676,360. 

We  may  add  that  our  readers  were  informed  in  our  issues  of 
October  llth  (page  575),  and  November  8th  (page  744),  that  the 
direct-current  system  at  1,500  volts  would  almost  certainly  be 
adopted. 


LEGAL. 


CHAKGE  against  AN"  Electbician. 

In  the  Southern  Police  Court,  Dublin,  last  week,  Wm.  Willoughby 
an  electrician,  was  charged  on  remand  with  having  fraudulently  con- 
verted to  his  own  use  electrical  fittings.  \o.,  to  the  value  of  £.5,  or 
thereabouts,  entrusted  to  his  charge  at  Kingsbridge  Station  by  his 
employer,  Mr.  J.  C.  Meldon,  contractor,  South  Anne  Street.  The 
prisoner  was  further  charged  with  having  obtained,  between 
January  Ist  and  July  18th,  the  sum  of  £33  from  Mr.  Meldon  by 
means  of  forging  the  names  of  men  alleged  to  have  been  employed 
on  jobs  to  time  sheets. 

For  the  defence,  it  was  asserted  that  it  was  a  custom  for  the 
defendant  to  take  jobs  and  do  them  in  his  spare  time,  and  that  the 
goods  he  took  were  debited  him  by  Mr.  Meldon. 

Edw.^rd  Meath,  cashier  in  the  employment  of  Mr.  Meldon, 
stated  that  the  time  sheets,  from  which  he  had  made  out  the  men's 
wages,  were  given  to  him  by  Willoughby.  Willoughby  handed  him 
sheets  which  were  in  respect  of  the  two  men — Brennan  and 
O'Toole — who  were  supposed  to  be  employed  on  the  Kingsbridge 
Station  job.  From  these  sheets  the  witness  made  out  the  men's 
wages,  which  amounted  to  £15  10s.  in  respect  of  Brennan,  and 
£8  4s.  in  respect  of  O'Toole.  He  gave  the  money  to  Willoughby  to 
be  paid  to  the  men.  On  July  16th  Willoughby  brought  him  two 
sheets,  one  for  Brennan  and  the  other  for  O'Toole,  and  at  the  same 
time  told  him  that  he  was  going  to  pay  off  both  men.  The  witness 
asked  Willoughby  for  the  men's  insurance  cards,  and  said  he  would 
not  pay  anyone  unless  they  had  insurance  cards.  The  prisoner  said 
that  he  had  not  the  cards,  but  would  tell  the  men  to  get  temporary 
cards,  and  to  come  to  the  office  for  payment.  Up  to  the  present 
neither  of  the  men  had  come  to  claim  his  wages. 

A  number  of  other  witnesses  having  given  evidence  to  the  effect 
that  there  were  no  men  named  Brennan  and  O'Toole  employed  on 
the  Kingsbridge  job,  the  prisoner  was  returned  for  trial  to  the  City 
Sessions,  on  bail. 


GoTT  r.  Veeitts,  Ltd. 

{Continued  from  page  785.) 

On  the  13th  inst.,  Mr.  Vachell,  for  the  defendants,  contended 
that,  upon  the  face  of  the  agreement,  there  was  no  obligation 
undertaken  by  the  defendants  to  manufacture  and  sell.  The  whole 
of  their  rights  to  the  sole  privilege  of  manufacturing  and  selling 
depended  upon  their  giving  active  operation  to  the  patents.  It  was 
for  them  to  say  whether  they  would  manufacture  and  sell,  and  by 
the  action  of  the  agreement  if  at  any  time  they  did  not  do  so  the 
plaintiff's  rights  revived.  He  pointed  out  that  these  were  joint 
patents  in  which  every  penny  of  expenditure  had  come  out  of  the 
company's  pockets.  The  misfortunes  of  Mr.  Gott  had  been  those  of 
manyother  patentees.  Otherpeople  had  brought  competitive  articles 
in  the  market  at  such  a  cheap  price  that  Mr.  (jott's  articles — 
excellent  in  their  principles,  no  doubt — had  ceased  to  be  of  practical 
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use  by  reason  of  their  oxpensu.  The  conduct  of  the  defendants  had 
been  this  :  in  trying;  to  keep  their  position  in  the  market  and  com- 
pete successfully  with  others,  they  had  put  plaintiff  s  inventions  on 
one  side,  and  liad  ideas  and  specifications  for  other  appliances  which 
they  found  they  could  produce  at  a  cheaper  rate. 

(living  evidence,  the  chairman  of  the  company,  Mr.  U.  II.  Verity, 
said  that,  in  his  conversations  with  Mr.  (iott,  cheapness  of  construc- 
tion of  articles  was  very  much  in  the  forefront,  lie  found  that,  so 
far  as  the  starters  desitrned  by  Mr.  Gott  were  concerned,  the  firm's 
prices  were  too  high.  With  rejrard  to  controllers  made  fpecially  for 
an  Admiralty  contract,  it  Nv-as  found,  after  the  drawing  got  to  the 
practical  stage  in  the  workshop,  that  the  cost  was  very  much 
higher  than  originally  contemplated.  There  was  never  any  desire, 
in  substituting  another  article,  to  do  Mr.  Gott  an  injury.  The 
Admii'alty  bought  very  keenly. 

Mk.  V.\ciii:i.L  :  Just  of  late. 

Witness  ;  No,  they  always  have  done  so. 

On  Monday,  in  the  High  Courts,  Mr.  Edw.\ud  PoLLOCK  delivered 
judgment.  He  said  the  plaintiff's  case  was  that  it  had  been  agreed 
that  the  defendants  should  manufacture  and  sell  certain  patented 
article,',  of  which  Mr.  Gott  wa^  the  inventor,  and  pay  him  the 
royalties.  The  claim  had  set  forth  that  it  was  a  further  term  of  the 
contract,  that,  in  the  event  of  Verltys  desiring  to  discontinue  the 
manufacture  and  sale  of  the  articles,  they  should  give  plaintiff  three 
months'  notice  to  that  effect.  It  was  alleged  that  the  defendants 
did  not  give  the  desired  notice,  but  had  allowed  the  patents  to 
remain  as  live  patents  on  the  market.  The  articles  in  question 
were  starters  and  cimtrollers.  The  defendants  had  paid  into  Court 
the  whole  of  the  amount  of  the  royalties  due  to  Mr.  Gott  under 
the  contract  with  him.  They  had  in  addition  paid  £v,  into  Court, 
In  his  opinion  that  amount  was  quite  sufficient  to  cover  any 
damage  sustained  by  (!ott,  and  there  must  be  judgment  for  the 
defendants  in  consequence.  Defendants  would  have  to  pay  the 
costs  up  to  the  date  of  payment  into  Court,  the  plaintiff  to  pay 
the  costs  after  the  payment  in,  except  as  to  the  issue  regarding 
proof  of  liability  on  the  contract  apart  from  issues  raised  by 
amemlment. 


GiiUY  i:  Day  Motor  Co. 

(Continued  from  page  781.) 

FuKTilEK  cross-examined,  plaintiff  said  he  did  not  demand  that  the 
engineer  should  light  the  house  direct  from  the  dynamo,  despite 
the  fact  that  the  number  of  lights  would  greatly  vary.  He  expected 
to  have  his  house  efficiently  lighted,  whether  the  lights  were 
coupled  direct  with  the  dynamo  or  through  the  cells.  In  other 
words,  he  w.antcd  a  plant  according  to  the  specification. 

Mu.  Bertr.\m  AucrsTus  Kv.v.n.s.  chief  electrician  to  the  firm  of 
Messrs.  Furneaux  <<c  Thomas,  electrical  engineers,  of  Swansea,  gave 
evidence  with  regard  to  tests  he  had  made  of  the  plant  in  question  ; 
he  described  them  as  unsatisfactory. 

Cross-examined,  Witness  admitted  that  in  one  of  his  reports  he 
described  the  voltage  as  steady  on  that  particular  occasion.  It  was 
true  that  if  the  voltage  were  steady  the  engine  speed  must  be  also 
steady.  He  was  very  surprised  when  he  examined  the  plant  to  find 
that  no  means  had  been  supplied  for  running  the  lights  direct  off' 
the  dynamo, 

Mk.  Colefa.x,  K,C.  (for  defendants)  :  The  practice  of  running 
the  lights  direct  off  the  d)  name  is  resorted  to  mostly  in  cases  of 
factory  and  shop  installations,  where  you  have  a  fairly  steady 
load  .' — Yes, 

Do  you  know  of  any  case  of  coupling  the  lights  direct  with  the 
dynamo  in  plants  for  private  house  lighting  ? — Oh,  yes. 

In  such  cases,  is  not  the  dynamo  generally  a  compound-wound 
machine  ' — Witness  replied  that  in  some  cases  it  might  be  so.  He 
would  not  necessarily  advise  a  compound-wound  machine  for 
private  house  lighting  ;  on  the  contrary,  he  might  install  a  shunt- 
wound  machine  with  commutating  poles. 

Re-examined,  witness  said  the  dynamo  in  question  was  designed 
to  run  direct,  but  there  was  no  switch  arrangement  to  allow  it  to 
do  so.  When  he  tried  to  charge  the  batteries,  he  found  it  was 
impossible,  and  he  had  to  shut  down  after  attempting  it  for  five 
minutes,  because  the  fluctuation  in  the  readings  was  so  great  it  was 
impossible  to  tell  what  current  was  going  into  the  cells. 

Mr.  Akthir  Roscoe  Furneaux.  senior  partner  in  the  above- 
named  firm,  also  gave  expert  evidence.  His  firm,  he  said,  bad  had 
a  fairly  large  experience  of  private  house  lighting  installations. 
In  January  of  this  year  he  was  called  in  by  plaintiff  to  test  the 
plant  in  question  He  ran  the  engine  on  a  light  load  with  paraffin. 
and  found  a  speed  variation  of  from  ,">,5i)  to  900  revolutions  in  two 
minutes.  He  then  proceeded  to  apply  the  specification  test.  He 
connected  the  dynamo  up  to  a  water  resistance  and  created  a  load 
of  .5.5  volts,  28  amperes  ;  with  these  readings  (he  used  his  own  in- 
struments), the  engine  speed  fluctuated  between  930  and  950  revo- 
lutions. He  then  reduced  the  load  to  approximately  23  amper(s, 
and  the  speed  of  the  engine  immediately  rose  to  1,060  revolutions. 
Even  using  dead-beat  instruments,  he  found  very  great  difficulty 
in  taking  a  perfectly  accurate  reading  owing  to  the  fluctuations. 
He  also  tried  running  the  lights  direct,  but  without  switching  in 
or  out  any  of  the  lights  the  lamps  "jumped."  It  would  be  im- 
possible to  sit  in  a  room  and  read  by  them.  He  then  connected  up 
the  cells  and  tried  to  charge  them  for  20  minutes,  using  the  meters 
provided  on  the  switchboard,  but  he  found  the  needles  varied  so 
much  that  it  would  be  impossible  to  form  any  idea  of  the  amount 
of  current  going  into  the  batteries.  In  his  opinion  the  plant  was 
not  an  efficient  one  for  the  purpose  for  which  it  was  required. 

Further  examined.  Witness  said  he  knew  it  was  the  practice  with 
certain  leading  firms  of  dynamo  makers  to  supply  shunt-wound 
dynamos   with   commutating    poles   for   the   purpose   of   running 


direct  on  to  the  lights.  This  machine  was  of  that  type, 
and  therefore  he  was  justified  in  assuming  that  this  maehine  ought 
also  to  run  direct.  The  difficulty  with  this  plant  was  the  inefficiency 
of  the  engine  governor. 

Cross-examined  by  Mr.  Walkeu  (with  Me.  Colefas,  K.C), 
Witness  said  that  Messrs.  Siemens  Bros,  had  orders  to  supply  him 
with  a  shunt-wnund  machine  fitted  with  commutating  poles 
for  running  direct  on  the  lights,  and  they  guaranteed  its 
satisfactory  working.  The  Wcstinghouse  Co.  also  made  a  similar 
machine.  He  did  not  think  the  U  per  cent,  variation  .specified  was 
excessive. 

When  the  dynamo  is  being  used  with  a  low  voltage,  the  mag- 
netic field  is  greatly  weakened  / — Yes. 

And  in  your  test  you  worked  on  a  low  voltagfe  .' 
Witness  admitted  that  that  was  bo. 

Mr.  Wai.ki;r  then  oi>ened  the  case  for  the  defence,  and  said 
defendants  never  agreed  to  supjily  a  dynamo  which  would  run  direct 
on  the  lights,  and  their  evidence  would  show  that  the  machine  in 
question  was  not  designed  to  do  so.  The  reason  why  plaintiff  tried 
to  run  it  in  that  fashion  was  because  the  batteries  had  been  smashed 
up,  owing  to  the  negligence  of  plaintiff's  people.  They  had 
coupled  them  up  in  such  a  way  as  to  short-circuit  them  and 
render  them  utterly  useless.  When  the  plant  was  delivereii.  it  was 
in  a  thoroughly  sound  condition,  and  no  complaint  was  made  with 
respect  to  it  until  it  had  been  in  the  hands  of  plaintiff's  people  for 
some  little  while. 

Mr.  Joseph  Day,  managing  director  of  the  defendant  company, 
then  gave  evidence,  and  said  he  was  the  inventor  of  the  two-stroke 
system  of  engine,  such  as  was  supplied  in  this  instance.  There 
were  many  more  engines  .sold  throughout  the  world  working  on 
that  principle  than  on  the  four-.stroke  principle.  This  particular 
class  of  engine  was  frequently  supplied  for  electric  lighting  work 
in  cases  where  the  load  was  constant.  Continuing,  witness 
described  the  interview  with  Mr.  Brown  at  the  premises  of  the 
Electrical  Federation,  which  ultimately  led  to  the  order  being  given. 
It  was  always  intended  that  the  plant  should  be  run  with  the 
batteries.  Not  a  word  was  ever  said  about  lighting  direct  with  the 
plant.  He  did  not  mind  which  plaintiff  had,  in  fact,  he  would 
just  as  soon  have  fitted  him  out  with  a  direct-running  plant, 

Georce  Venn,  mechanic  in  defendants'  employ,  gave  evidence 
to  the  effect  that  when  the  plant  was  first  installed  he  went  down 
and  ran  the  engine  for  some  48  hours,  charging  the  cells.  It  ran 
very  well,  and  Mr.  Gery  expressed  his  satisfaction.  He  handed  it 
over  to  the  plaintiff.  Later,  in  conseciuence  of  complaints,  he  went 
down  to  see  the  plant  and  found  that  the  engine  was  not  in  the 
condition  in  which  he  left  it.  Parta  had  been  altered  ;  for  instance, 
the  commutator  had  l)een  put  into  a  lathe  and  filed  down. 

Mr.  Francis  Hird,  departmental  manager  to  Jlessrs.  Siemens 
Bros,,  stated  that  he  had  examined  the  dynamo  in  question,  and  in 
his  opinion  it  was  not  a  suitable  machine  for  direct  lighting 
purposes.  It  was  possible  to  use  a  shunt-wound  dynamo  with 
commutating  poles  for  direct  lighting  purposes,  but  he  was  not 
aware  that  it  was  the  practice  of  his  firm  to  make  such  machines, 
especially  for  direct  lighting.  It  was  news  to  him  that  Mr. 
Furneaux  had  ordered  such  a  machine  from  his  company  tor  that 
purpose.  The  machine  supplied  to  plaintiff  was  obviously  to  be 
used  for  charging  batteries.  If  the  engine  when  it  was  first 
installed  satisfactorily  charged  the  batteries  for  40  hours,  there  was 
no  reason  why  it  should  not  continue  to  do  so. 

Mu.  ALiiEUT  Eduah  Fleming,  in  defendants'  employ  and  the 
engineer  in  charge  of  the  plant  in  question,  described  the  charging 
test,  &c,,  when  the  plant  was  installed,  and  said  plaintiff  then  ex- 
pressed himself  as  very  well  satisfied. 

Mr,  Edward  Cuttino,  of  the  firm  of  Messrs.  Cutting  Bros, 
dynamo  and  motor  engineers,  of  Stamford,  Lints.,  gave  evidence, 
and  stated  that  his  firm  supplied  the  generator  in  question.  It  was 
a  shunt-wound  machine,  and  was  not  the  type  of  machine  to  be 
used  for  direct  lighting.  It  was  a  commutating-pole  dynamo, 
designed  to  prevent  sparking  when  giving  an  increased  amperage 
output  working  on  a  weakened  field.  The  dynamo  supplied  was 
perfectly  efficient  for  battery-charging  purposes,  and  was  a  standard 
type  manufactured  by  his  firm. 

Mr.  Frank  Broadp.ent,  consulting  enginter,  also  gave  expert 
evidence  in  regard  to  the  plant.  He  said  that  by  the  specification, 
to  his  mind,  it  was  clearly  intended  that  a  plant  for  lighting 
oft'  the  batteries  and  not  for  direct  lighting  should  be  supplied. 
The  dynamo  was  not  constructed  for  direct  lighting. 

This  concluded  the  evidence,  and  counsel   then   addressed   the 
Referee  upon  the  whole  case. 
Judgment  was  reserved. 


The  Telephone  Arbitration. 

{Ctmtinufd  from  page  784.) 

Dealing  with  contractors"  chargts,  iniluding  the  charge  made  by 
sub-contractors,  SIR  J.  SiMON  contended  that  here  again  the 
figures  of  the  company  were  wrong.  He  claimed  that  the  Post 
Office  figures  for  labour  were  confirmed  by  a  great  body  of  prac- 
tical testimony  from  contractors  and  others.  In  regard  to  the  per- 
centage to  be  allowed  for  contractors'  supervision,  the  question 
arose  as  to  whether  there  ought  to  be  anything  allowed  for  storage. 
The  provision  made  by  the  Post  Office  for  contractors'  profit  was 
ample,  because  it  was  not  usual  to  allow  contractors'  profit  upon 
materials  supplied  when  the  contractor  was  himself  supplying  the 
materials.  He  submitted  that  the  evidence  given  on  behalf  of  the 
Post  Office  as  to  that  was  overwhelming,  and  it  had  not  been 
challenged  on  the  other  side.     It  did  not  matter  whether  they  were 
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fiesiUnj<  with  overhead  wires  or  underKround  cables,  the  queetiou  of 
supervision  of  labour  was  not  affected  in  any  way  by  the  purpose 
for  which  the  work  was  intended.  Supervision  was  not  a  function 
of  time,  although  it  might  be  regarded  as  a  function  of  labour  and 
materials.  Whatever  they  regarded  it  as,  so  long  as  the  work  was 
carried  out  under  normal  conditions,  time  did  not  affect 
the  question  of  materials  and  labour.  They  had  the  experience  of 
judges  of  all  sorts  that  21  per  cent,  was  a  right  percentage  for  this 
head-  It  was  not  a  question  of  the  ratio  of  salary  to  time.  If  they 
did  the  thing  12  times  as  fast,  they  paid  out  the  wages  12  times 
as  fast,  but  still  they  paid  out  the  ,same  amount. 

Siu  J.  WooDHOUSE  said  that  if  the  work  were  done  in  a  shorter 
time,  it  did  not  follow  that  the  wages  would  be  the  same,  because 
it  might  involve  night  work,  which  was  more  expensive. 

Sir  J.  Simon  agreed  that  under  those  circumstances  the  wages 
account  might  be  higher,  and  as  a  consequence,  the  percentage  of 
the  cost  of  supervision  to  the  cost  of  labour  would  be  lower.  His 
contention  was,  however,  that  2 1  per  cent,  for  supervision  was  a 
proper  figure  for  a  normal  rate  of  construction. 

The  Solicitok-Genekal  having  concluded  his  arguments  so  far 
as  the  contractors'  evidence  and  the  re-instating  cost  were  con- 
cerned, said  he  would  next  have  to  deal  with  the  employers' 
burdens,  the  checks,  and  the  depreciation.  The  question  then 
arose  as  to  the  probable  duration  of  the  proceedings,  and  Sir  .John 
said  he  thought  he  would  be  able  to  finish  the  depreciation  case  in 
a  day,  and  if  the  Court  adjourned  until  Monday,  he  hoped  to  be  able 
to  conclude  his  speech  on  Tuesday. 

Mr.  Danckwerts,  K.C,  said  that  if  the  question  of  land  and 
buildings  were  gone  into,  it  would  take  about  80  days  more. 

The  Solicitor-General  :  I  am  glad  to  say  that  that  part  of  the 
case  is  in  the  hands  of  the  Attorney-General. 

Mr.  Dakckwerts  asked  as  to  the  remaining  branches  of  the 
case,  said  that  he  was  unable  to  make  a  definite  statement  as 
owing  to  thunderclouds  in  the  air  he  had  been  unable  to  confer 
with  the  Attorney-General. 

Mb.  Justice  Lawrence  said  that  when  the  Court  had  made  up 
Its  mind  on  the  first  part  of  the  case  they  hoped  it  would  not  be 
necessary  to  contest  some  of  the  other  matters  which  might  be  very 
burdensome  to  both  parties. 

On  Monday,  when  the  Court  resumed  after  the  adjournment  on 
the  previous  Wednesday.  Sir  J.  Simon  continued  to  sum  up  the  case 
for  the  Postmaster-General  on  the  question  of  the  cost  of  construc- 
tion of  the  company's  plant.  Dealing  with  the  question  of  the 
amount  Vi  hich  should  be  added  to  the  contractors'  total  charges  for 
employers'  burden,  in  order  to  arrive  at  the  total  of  construction, 
the  Solicitor-General  said  the  Postmaster-General  had  produced  a 
great  body  of  evidence  in  order  to  show  that  5  per  cent,  was  a 
proper  allowance  to  make  to  cover  the  burdens  falling  upon  the 
employers'  shoulders.  Under  this  heading  the  company  charged 
10'83.5  per  cent.  He  submitted  that  it  was  impossible  to  contend 
that  the  Postmaster-General's  figure  of  5  per  cent,  was  "grossly 
insufficient,"  inasmuch  as  it  was  based  on  sound  judgment  and 
experience.  On  a  .5  per  cent,  computation  the  total  sum  for  this 
item  amounted  to  no  less  than  £.578,000.  Proceeding,  Sir  John  next 
dealt  with  the  question  of  the  increased  cost  consequent  upon  the 
work  of  obtaining  wayleaves,  and  the  expediency  of  taking  this 
item  into  account  in  the  contractors'  totals. 

Sir  Jas.  Woodhouse  remarked  that,  the  company  having  no 
statutory  rights,  had  to  arrange  for  wayleaves,  which  might  have 
involved  an  enormous  amount  of  diflSculty  and  correspondence.  It 
was  impossible  to  treat  telephone  construction  too  much  like  tram- 
way construction,  because,  in  the  latter  case,  the  works  were  concen- 
trated, and  they  were  bound  to  take  into  account  the  cost,  .'cc,  of 
obtaining  wayleaves. 

SiE.J.  Simon  said  he  agreed  there  were  special  difficulties  in  that 
respect,  but  he  submitted  that  the  work  of  obtaining  wayleaves 
was  not  part  of  the  contractors'  business.  It  was  the  employers' 
business,  and,  therefore,  should  figure  as  a  special  item  of  cost. 

i,To  he  contimied.) 


Bradford  Strike  Prosecution.— "Persistent  Following." 

A  CASE  of  considerable  interest  to  employers  and  employes  in  the 
electrical  engineering  trade  came  before  the  Bradford  Stipendiary 
Magistrate  (Mr.  H.  W.  W.  Wilberforce),  at  the  Bradford  City  Police 
Court  on  Thursday  last,  when  Lional  Barker,  of  34,  Xapier  Street, 
Bradford,  and  Atkinson  Binder,  of  29,  Springfield  Street,  Bradford, 
were  summoned  at  the  instance  of  Arthur  Arrowsmith,  of  6,  Cross 
Street,  Leeds,  "in  that  they,  with  a  view  to  compelling  the  com- 
plainant to  abstain  from  doing  an  act  which  he  had  a  legal  right  to 
do,  to  wit,  working  us  an  electrician's  labourer  at  the  Xevv  Picture 
House,  Thornton  Road.  Bradford,  did  unlawfully  and  wrongfully 
and  without  legal  authority  persistently  follow  him."  The  com- 
plainant was  represented  by  Mr.  Alex.  Xeill.  whilst  Mr.  W.  Tren- 
holme  appeared  for  the  defendants,  who  both  pleaded  not  guilty. 
The  proeecution  was  taken  under  the  Conspiracy  and  Protection  of 
Property  Act,  1875. 

Mr.  Neill  said  that  he  ought  to  mention  that  a  strike  of  elec- 
tricians had  been  proceeding  in  Bradford  from  October  12th  right 
up  to  the  present  time.  The  complainant  was  employed  on  work  at 
the  New  Picture  House,  Thornton  Road,  and  on  the  evening  of 
October  2.5th  the  two  defendants  were  waiting  outside  the  Picture 
House,  evidently  with  a  view  to  speaking  to  complainant,  and 
endeavouring,  by  peaceful  persuasion,  to  get  him  to  come  out  on 
strike.  When  complainant  left  his  work  that  day  he  was  met  by 
a  hostile  crowd  numbering  .some  50  or  60  persons  who  followed  him 
to  "the  car,  booing  and  calling  out  "Blacklegs  1  "  to  him  and  his 
companion.     The  police  were  amongst  the  crowd  in  good  numbers. 


and  two  constables  escorted  complainant  and  his  friend  to  the  car. 
When  the  car  was  reached,  a  section  of  the  crowd  endeavoured  to 
board  the  car  with  the  complainant.  Amongst  those  who  succeeded 
in  their  object  were  the  two  defendants,  and  during  the  journey 
they  tried  to  persuade  him  that  he  had  no  right  to  work,  and  he  (Mr. 
Neill)  suggested  that  they  al.so  terrified  the  complainant.  Bills 
were  distributed  amongst  the  people  on  the  car,  which  showed 
clearly  what  the  object  of  the  defendants  and  their  fellows  was. 
The  contents  of  the  bills  were  :  "  Bradford  Electricians'  Dispute. 
Fellow  Workers, — A  few  men,  krown  as  blacklegs,  are  assisting  the 
employers  to  try  and  defeat  the  legitimate  demand  of  the  men  for 
better  conditions.  We  therefore  a.^k  you  to  assist  us  in  clearing 
this  dangerous  element  from  our  path.  Our  fight  is  yours. 
To-morrow  it  might  be  your  turn.  'Workers  of  the  world,  unite." 
He  (Mr.  Neill)  said  that  the  intention  of  the  two  defendants  was, 
that  by  persistently  following,  they  expected  to  be  able  to  compel 
the  complainant  to  leave  his  work. 

The  complainant  corroborated  Mr.  Neill's  statements,  and  said 
that  the  defendant  Pinder  said  to  him  that  he  was  no  man,  and  a 
blackleg.  He  (complainant)  asked  how  he  could  be  a  blackleg  when 
he  was  not  an  electrical  engineer,  but  only  a  labourer,  and  he  was 
then  charged  with  doing  electrical  work. 

Cross-examined  by  Mr.  Trenholwe,  complainant  stated  that  there 
was  no  actual  demonstration  against  him,  and  that  he  was  not 
afraid  of  the  strikers  individually.  He  thought  there  would  have 
been  some  trouble  if  the  police  officers  had  not  been  present.  He 
would  not  get  any  higher  wages  if  the  electricians  succeeded  in 
getting  what  they  demanded.  He  had  been  followed  by  other 
strikers  since  October  25th,  who  gave  him  to  understand  that  they 
intended  getting  him  out,  and  would  give  him  a  good  hiding  when 
they  got  the  chance. 

P.C.  Shaw  and  P.C.  McClinton  said  they  accompanied  the 
complainant  from  his  work  to  the  car,  and  travelled  with  him  to 
the  terminus.  They  gave  evidence  as  to  the  methods  used  by  the 
strikers  who  were  in  the  car  to  try  to  get  the  complainant  out  on 
strike,  and  stated  that  the  strikers  were  getting  so  excited  that  they 
had  to  warn  them  to  be  careful  what  they  said.  The  arguments 
were  used  in  a  menacing  sort  of  way,  and  could  not  be  described  as 
quite  peaceful. 

Inspector  Challonee  corroborated  the  statements  of  the 
constables. 

Mr.  Trenholme  said  that  under  Sec.  2  of  the  Trades  Disputes 
Act  the  defendants  were  quite  entitled  to  do  what  they  had  done. 

The  Stipendiary  MAftiSTRATE  asked  what  necessity  there  was 
for  such  a  number  of  strikers  to  board  the  car  if  it  was  only  for 
peaceful  argument  with  the  complainant. 

Mk.  Trexiiolmr  said  there  was  no  evidence  that  the  defendants 
had  spoken  to  the  complainant  at  all.  Also,  there  was  no  evidence 
whatever  that  any  attempt  had  been  made  by  the  defendants  to 
compel  the  complainant  to  abstain  from  work. 

The  Stipendiary  Maclstrate  :  It  is  ridiculous  to  suggest  that 
there  is  no  tittle  of  evidence  of  compelling  action. 

The  Defendants  gave  evidence  to  the  effect  that  only  peaceful 
persuasion  was  used  by  the  strikers  during  their  conversation  with 
the  complainant,  and  they  parted  quite  good  friends. 

Frederick  William  Horsfall  stated  that  he  was  with  the 
complainant  when  he  was  followed,  and  he  had  decided  to  relinquish 
his  work  the  following  day. 

The  Stipendiary  Magistrate  asked  if  the  Trades  Union  would 
undertake  not  to  follow,  in  the  manner  in  which  they  had  been 
doing  in  this  case,  during  the  continuance  of  the  strike. 

Mr.  Trenholme,  afttr  consultation  with  the  Union,  said  that 
they  would  be  prepared  to  give  such  an  undertaking  as  was  desired 
by  the  Stipendiary  Magistrate  if  there  would  be  no  conviction. 

The  Stipendiary  Magistrate  said  he  could  not  enter  into  any 
bargain  of  that  sort.  He  was  anxious  that  the  dispute  should  be 
conducted  in  a  proper  manner.  He  suggested  that  the  Trades  Union 
should  undertake  "  That  no  persons  in  the  employment  to  which 
this  dispute  relates  shall  be  followed,  except  by  members  of  the 
Strike  Committee  authorised  to  discuss  the  matter."  This  would 
extend  to  any  person  deputed  by  the  Strike  Committee  to  discuss 
the  subject. 

Mr.  Trenholme  said  that  his  clients  would  agree  to  the  under- 
taking as  suggested  by  the  Stipendiary  Magistrate,  and  the  case 
was  thereupon  adjourned  for  a  fortnight. 


BUSINESS  NOTES. 


The    Price    of    llumiuinni. — It    is    reported    from 

Berlin  that  a  meeting  of  the  International  Aluminium  Syndi- 
cate was  to  have  been  held  on  November  14th  to  discuss 
the  situation  of  the  market  and  make  an  advance  in 
prices.  The  price  until  recently  has  been  M.  80  (£4) 
per  cwt ,  but  the  metal  has  not  really  been  obtainable  at  this 
quotation  for  some  time  past,  charges  of  £4  5s.,  and  even  up  to 
£4  10s.,  having  to  be  paid  tor  small  parcels.  The  active  demand  is 
attributed  to  the  increasing  use  of  aluminium  for  domestic 
utensils  and  for  military  purposes  by  army  authorities,  who 
are  adopting  the  metal  to  a  growing  extent  for  field  flasks  and 
articles  of  war.  Since  these  lines  were  written,  it  has  transpired 
that  no  decision  was  reached  at  the  conference  which  was  held  in 
Paris.  The  minimum  consequently  remains  at  £4  perowt.,  but  will 
be  increased  when  the  price  actually  obtained  exceeds  the  minimum 
by  15  per  cent. 
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Canadian    Duty  on   Oernian  Wire   Laniiis.— It  is 

reported  from  Birlin  that  the  Government  of  Canada  haa  introduced 
Hpecial  dutieH  on  certain  ^foodsof  German  orikrin  as  from  November 
let,  these  includin^r  Wolfram  lamps.  The  imports  of  these  lamps 
from  Germany  have  hitherto  been  treated,  it  is  said,  "  fairly 
uniformly  with  French  and  Dutch  products,"  but  British  lamps 
enjoy  a  preference  "f  i>  per  cent.  Now  Canada  has  imposed  a  special 
duty  on  German  lamps,  and  it  is  thought  poesildo  that  the  business 
of  some  makers  will  thereby  he  disturbed.  It  is  understood,  how- 
ever, that  this  does  not  alVect  the  German  Incandescent  Gas  (Auer) 
Litfht  Co.,  as  the  company  avails  itself  of  the  Enulish  Welebach  Co. 
for  exports  to  (!auada. 

Constant iiioplc  Troubles. — It  is  stated  that  consider- 
able losses  have  probably  been  incurred  by  the  Ganz  Electricity  Works 
Co.  and  the  Hungarian  General  Credit  Bank  or  its  associated  elec- 
trical trust  in  connection  with  the  various  liRhtinjr  and  traffic 
enterprises  in  Constantinople,  in  consequence  of  the  reported  des- 
truction of  many  caliles  in  the  Turkish  capital.  The  representative 
of  the  Ganz  Co.  in  Constantinople  has  reached  Buda-Pesth  to  pive 
particulars  of  the  situation. 

l"or  Sale. — Mes^shs.   P.  Hudi)LJ';stun  &  Co.  will,  on 

November  2(lth,  sell  by  auction,  at  56,  Hedcliff  Street,  Bristol,  a 
larKe  quantity  of  electrical  apparatus,  kc.  See  our  advertisement 
pages  to-day. 

Consular    Xotes. — Xorway. — 'i'he    Britisli   Consul  at 

Christiania,  in  a  recent  report,  states  that  the  total  imports  of 
machinery  into  Norway  in  1 '.U 1  were  valued  at  £1,149,350.  The 
following  are  the  details  of  the  principal  machinery  imports  by 
countries  of  purchase  : — 

Motors,  xli'inii,  iiatei;  qas  or  petroleum. — From  Germany,  £36,000  ; 
Sweden,  £53,(100  ;  United  Kingdom,  £3,000  ;  U.S.A.,  £18,000  ; 
Denmark,  £30,(MJ0. 

Other  mut/iiiieri/Cearept<i(irieiilturul).--'PiomOeTmany,M.SS5fiC0  ; 
Sweden,  £I4,000';  United  Kingdom,  £108,000  ;  U.S.A.,  £54,000  ; 
Denmark,  £25,000. 

Parts  of  mar/linen/.— From  Germony,  £219,000;  Swfdeu,  £33,000; 
United  Kingdom,  £26,0(io  ;  I'.S.A.,  .t 6,000 ;  Denmark,  £12,000. 

Compared  with  the  corresponding  returns  for  1910,  the  above 
figures  represent  a  loss  to  British  trade  of  about  £1,000  under  the 
heading  of  motors.  British  motors  unfortunately  seem  to  find 
little  demand  in  Norway  as  compared  with  1  hose  of  Sweden,  Ger- 
many, Denmark  and  the  United  States.  A  reference  to  statistics  of 
past  years  point.s  to  the  fact  that  it  is  chiefly  i-'weden  and  Denmark 
who  have  wrested  from  us  the  market,  which  eight  years  ago  was 
worth  some  £20,000  to  British  exporters.  General  machinery  and 
parts  of  machinery  from  the  United  Kingdom  showed  a  satisfactory 
advance  in  liUl.  The  reason  for  the  loss  of  trade  in  motors  is 
probably  to  be  ascribed  largely  to  the  cheapness  and  suitability 
of  the  Scandinavian  motor,  especially  as  auxilinry  motors  for  the 
fishing  vessels  and  pleasure  motor-boats.  Some 'British  firms 
have  tried  to  get  their  marine  motors  introduced,  but  it  is  believed 
that  their  efforts  have  not  met  with  any  measure  of  success,  and 
there  would  seem  to  be  but  little  opening  at  present  for  British 
steam,  gas,  electric  or  petroleum  motors. 

Later  in  his  report,  the  Consul  states  that  one  or  two  British 
firms  have  acted  on  the  suggestions  made  in  last  year's  report  as  to 
the  possibilities  of  trade  by  post  with  Norway.  There  is  another 
point  which  has  occurred  to  him  which  might  conduce  to  the 
general  advantage  of  British  traders  and  to  the  help  which  the 
Consulate  can  give  to  inquirers.  British  firms  are  constantly 
applying  to  the  Board  of  Trade  Commercial  Intelligence  Branch  or 
to  the  Consulate  for  the  names  of  suitable  agents  to  represent 
them  ;  but  it  hardly  ever  happens  that  a  British  firm  afterwards 
notifies  to  the  Consul  the  name  of  the  agent  actually  selected,  and 
the  Consulate  is  thus  left  uninformed  as  to  the  names  of  a  large 
proportion  of  the  local  agents  of  the  British  firms  he  is  there  to 
assist.  In  such  circumstances  it  is  obvious  that  there  can  be  little 
co-operation  lietween  agent  and  Consulate  in  the  interests  of  British 
trade  ;  in  cases  of  commercial  failures,  happily  rare  of  late  years, 
the  Consul  does  not  know  the  names  of  the  probable  British 
creditors  whom  he  can  warn  in  time  to  safeguard  their  interests, 
and  it  may  happen  that  fresh  applicants  may  be  supplied  with  the 
names  of  local  agents  who  already  represent  competing  British 
firms.  The  Consul  would,  therefore,  gladly  welcome  any  notifica- 
tion of  the  names  of  local  representatives  of  British  firms,  and 
would  be  pleased  if  British  commercial  travellers  going  to 
Christiania  would  call  at  the  Consulate  during  their  stay. 

Canary  Islands. — The  American  Consul  reports  that  the  local 
telephone  company,  which  is  Swedish,  is  considering  the  installation 
of  a  new  and  modern  system.  The  present  line  runs  from 
Teneriffe  to  Laguna  and  Tacaronte,  with  about  300  subscribers  on 
the  books  in  Teneriffe  and  100  in  Laguna.  The  tram  company  was 
recently  affiliated  under  the  name  of  the  Compania  Electrica  Industrial 
de  Tenerifi'e  with  the  electric  light  company,  which  a  short  time 
ago  extended  its  service  to  Laguna,  and  now  supplies  the  light  for 
both  cities  from  a  greatly  enlarged  and  modern  plant  completed  in 
1911.  Electricity  is  used  almost  exclusively  for  lighting,  except  by 
the  poorer  people,  though  the  wealthier  people  living  in  the  country 
have  their  own  acetylene  gas  plants. 

The  past  year  saw  an  improvement  in  the  service  of  the 
German-South  American  Cable  Co.,  partly  perhaps  because  of 
the  completion  of  the  new  wireless  company.  The  various  cables 
from  the  Canary  Islands  have  been  laid  since  1884.  In  that 
year  the  Spanish  National  Submarine  Cable  Telegraph  Co. 
obtained  a  10-year  concession  from  the  Spanish  Government  to 
lay  the  first  island  cables  between  Cadiz  and  Teneriffe  (860  miles), 
Teneriffe  and   Las  Palmas  (57  miles),  Teneriffe  and  La  Palraa  (69 


miles),  and  Las  Palmau  and  Arecife,  Lanzarote  (164  miles). 
Upon  the  expiration  of  this  concession  the  Spanish  Government 
took  the  lines  over,  and  has  since  worked  them  through  a 
Government  staff.  In  1908.  new  cables  between  all  these  points 
were  laid  to  replace  the  old  lines.  In  1^<85  an  English  company 
laid  a  cable  from  Teneriffe  to  St.  Louis,  Senegal  ('<9t'>  miles),  under 
a  lO-year  concession  from  the  Spanish  and  French  Governments  in 
agreement.  Upon  the  expiration  of  this  concession  the  company 
dissolved,  after  previously  handing  over  the  cables  to  the  French 
Government,  which  subsequently  transferred  its  holdings  to  the 
South  American  Cable  Co.,  Ltd.,  to  be  used  as  an  extension  to  its 
regular  system  frt  ni  Peinambuco  to  Dakar.  The  St.  Louis  station 
thereupon  was  closed  and  the  terminus  of  the  old  Teneriffe  line 
moved  to  Dakar,  Messages  for  Europe  and  North  America  by  this 
cable  now  go  /'"  the  Dakar-Brest  cable.  In  1909  the  Gernum- 
South  American  Telegraph  Co.  laid  a  cable  under  a  .lO-jear  con- 
tract with  the  Spanish  Government,  assisted  by  liberal  German 
Governmental  support,  between  Teneriffe  and  Emden,  and  in  1910 
another  cable  between  Teneriffe  and  Monrovia,  Liberia.  The 
latter  has  since  been  extended  from  Monrovia  to  Pernambuco. 
The  rates  per  word  to  Europe  or  North  America  by  the  German- 
South  American  Co.  and  by  the  Government  cable  are  practically 
the  same. 

The  Marconi  Wireless  Co.  has  completed  and  put  into  operation 
its  installation,  after  a  considerable  delay  in  fulfilling  the  stipula- 
tions of  the  Spanish  Government.  While  this  company  will  com- 
pete with  the  cable  company,  there  is  no  anticipation  of  war 
between  them.  Where  similar  service  can  be  performed  by  each 
the  rates  are  similar.    The  four  towers  are  each  185  ft.  high. 

China. — The  American  Consul  at  Tientsin  reports  that  the 
telephone  mileage  in  Tientsin  on  December  31st.  1911,  was  2,122, 
and  number  of  stations  1,831 — increases  of  40  miles  and  33  stations 
in  12  months.  The  figures  for  Tientsin  will  be  practically 
stationary  for  the  present  year,  owing  to  the  fact  that  the  switch- 
board is  filled,  and  there  can  be  no  increase  in  number  of  stations 
until  the  entire  telephone  system  of  the  city  is  rebuilt.  It  was 
intended  to  undertake  this  work  as  soon  as  possible  this  year,  but 
even  though  the  new  material  were  ordered  immediately  the  new 
system  could  not  be  in  operation  until  some  time  in  1913.  In 
Peking  on  December  31st,  1911,  there  were  2,136  telephone  sub- 
scribers, an  increase  of  505  in  12  months,  while  1,434  miles  of  bare 
wire  and  5,05ii  miles  of  cable  core  were  in  use.  The  unsettled 
condition  of  business  at  prestnt  and  the  lack  of  capital  alone 
prevent  a  very  great  increase  in  the  use  of  the  teleiihone.  The 
Chinese  in  Tientsin  and  Peking  thoroughly  understand  the  advan- 
tage of  telephonic  communication,  and  it  is  only  a  question  of  time, 
plus  normal  business  conditions,  to  witness  an  extraordinary  de- 
velopment. The  trouble  in  this  country  is  the  lack  of  long- 
distance lines,  the  longest  at  prtsent  being  about  120  miles. 

Catalogues  AVanted  for  Malay.— Mr.  C.  Harcoirt 

Stevens,  chief  engineer,  Sempam  electric  power  station,  Tras, 
Pahang,  Federated  Malay  States,  asks  us  to  state  that  he  will  be 
pleased  to  receive  price  lists,  pamphlets,  ice,  from  manufacturers  of 
general  station  appliances,  lighting  accessories,  and  complete 
petrol-electric  sets  (small). 

Winter    Resort. — We    have    received    a  copy  of  the 

official  illustrated  booklet  issued  by  the  Falmouth  Corporation, 
bringing  before  the  public  the  suitability  of  the  climate  and 
resources  of  that  resort  for  winter  visitors. 

Catalogues    and     lists.— Messrs.    Elliott    Bros., 

Century  Works,  Lewisham,  London,  S.E. — Three  new  lists  as 
follows  :— No.  51  (20  pages)  concerning  D.C.  switchboard  instru- 
ments, moving  coil  and  soft  iron  types  ;  No.  56  (16  pages)  relating 
to  various  patterns  of  portable  instruments  for  c,c.  and  a.c.  ;  and 
No.  57  (10  pages)  devoted  to  testing  sets.  All  of  the  lists  contain 
specification  information,  with  illustrations  and  tabulated  par- 
ticulars and  pricef. 

ilEt^sES.  Bekby,  Skinnek  A:  Co.,  78,  Upper  Thames  Street, 
London,  E.C.— Leaflet  respecting~the  "Pygmy  ^"  electric  heater. 

Mr.  G.  Bkaulik,  8,  Lambeth  Hill,  London,  E.C.— Illustrated  and 
priced  leaflets  ;  No.  37,  "  Eclipse  "  intense  flame  arc  lamps  ;  No.  37.*. 
semi-enclosed  arc  lamps  for  D.c.  ;  one  relating  to  the  double-carbon 
flame  lamp  for  D.c.  or  A.c.  ;  also  the  first  part  of  a  Christmas  list 
of  electrical  novelties. 

Mr.  G.  Wilkinson,  Beech  Mount,  Harrogate.— Pamphlet  con- 
taining brief  particulars  of  the  "Losles"  system  of  steam  pipe 
drainage  ar.d  a  selection  of  testimonials  from  electricity  works 
engineers  who  have  had  experience  therewith. 

Mr.  0.  N.  Beck,  11,  Queen  Victoria  Street,  London,  E.C.— Priced 
leaflet  relating  to  rope  and  chain  steel  protectors  for  hoisting  and 
transporting  work. 

The  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark,  London, 
S.E.— A  52-page  booklet  entitled  "  The  Book  of  the  Excello,''  being  a 
semi-technical  treatise  on  the  "Excello  "  flame  arc  lamp,  in  which  a 
good  number  of  night  photographs  are  included  showing  the  lamps 
in  actual  use.     Contractors  can  have  copies  on  application. 

The  Tukbo-Electrical  Co.,  25,  Victoria  Street,  London,  S.W. 
—Sixteen-page  illustrated  pamphlet  describing  high  lift  centri- 
fugal pumps,  and  showing  some  examples  of  their  applications  in 
mine  drainage,  shaft-sinking,  public  water  supply    boiler-feeding. 

Messes.  Siemens  Bros  i:  Co.,  Ltd,,  Woolwich.— A  very  fire 
instrument  catalogue  (No.  508)  of  about  250  pages.  The  book  is, 
we  believe,  the  most  ccmplete  and  comprehensive  catalogue  of 
measuring  instruments  that  we  have  seen,  and  must  have  involved 
a  large  amount  of  labour  and  expense  in  its  production.  Attention 
may  be  directed  to  a  few  special  lines,  namely,  moving  coil  and 
dynamometer  type  instruments  for  laboratory  purposes,  combina- 
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tion  seta  of  instruments,  a  special  astatic  wattmeter  which  has 
great  sensitiveness  at  very  low  power  factors,  a  line  of  electrostatic 
voltmeters  for  pressures  up  to  150,0(iO  volts,  the  Siemens- 
Blondel  oscillograph,  and  to  a  wide  rangre  of  rheostats,  but  there 
are  doubtless  numerous  other  manufactures  in  the  work  which 
would  also  interest  our  readers.  There  are  in  all  some  15  sections, 
but  the  book  requires  to  be  seen  for  its  cc  mpleteness  to  be  f ully 
appreciated. 

Messhs.  Eureka  Pitmp  Co.,  5,S,  Bothwell  Street,  Glasgrow.— 
Catalogue  No.  2U  (60  fages),  containing  full  descriptive  particulars 
and  excellent  half-tone  views  and  line  diagrams  of  their  various 
designs  of  Eureka  steam  pumps  and  power  pumps.  Some  useful 
information  and  tables  of  interest  in  such  a  connection,  and  the 
Eureka  Telegraphic  Code,  occupy  the  last  IIJ  pages.  We  under- 
stand that  the  works  of  the  company  have  been  tunning  night 
and  day  for  the  past  18  months,  and  extensions  are  in  hand  to 
enable  them  to  cope  with  orders.  The  London  office  is  at  25,  Victoria 
Street,  S.W.,  under  the  management  of  Mr.  Philip  S.  Doherty.  late 
of  the  Worthington  Pump  Co.  The  company  also  has  offices  at 
Xewcastle,  Cardiff  and  Manchester,  and  agents  in  many  foreign 
countries. 

Messrs.  Cl.^kke,  Chapman  &  Co.,  Ltd.,  Victoria  Works,  Gates- 
head-on-Tyne. — A  number  of  catalogues  containing  full  and  illus- 
trated information  relating  to  their  manufactures,  including 
Woodeson'a  water-tube  boilers  and  direct-acting  steam  pumps. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.G. — Leaflet  giving  particulars  and  prices  of  a  heat 
indicator  in  the  form  of  a  paint,  which  they  are  now  introducing 
under  the  name  of  "  Dctectheat,"  This  well-known  method  of 
detecting  hot  bearings  is  very  effectual  ;  a  sample,  consisting  of  a 
piece  of  metal  painted  with  the  detector  can  be  had  on  application. 

The  Akmorduct  Manukacturinu  Co..  Ltd.,  Farringdon 
Avenue,  London,  E.C.-  New  priced  leaflet  relating  to  'Guttaflex'' 
patent  rubber-coid  armoured  flexibles,  of  which  large  stocks  are 
carried. 

The  Cambridge  Scientitic  Instrument  Co.,  Ltd.,  Cam- 
bridge.—An  excellent  pocket-size  catalogue  (No.  102)  of  about  12(i 
pages,  wherein  their  wide  range  of  electrical  instruments  are  parti- 
cularised with  neat  illustrations,  and  very  clearly  indicated  prices. 
The  contents  include  galvanometers,  oscillograf  hs,  electroscopes, 
and  electrometers,  resistances,  bridges,  potentiometers,  and  so  on. 
Several  pages  contain  a  complete  list  of  code-words,  and  net  weights 
in  tabulated  form. 

Trade  Aiiiiouncemenls.— Messrs.  Watlixoton  and 

Co.,  Ltd.,  are  carrying  a  stock  of  100,000,  not  10,000,  Britannia 
lamps,  as  we  understood  last  week.  Their  number  in  Milton  Street 
is  48,  not  4:i. 

The  Acton  Lamp  Co.,  Ltd.,  have  just  removed  their  head  office 
and  sales  department  to  the  works  at  Agnes  Road,  Acton,  W.,  with 
a  view  to  centralising  their  business.  All  communications  should 
be  sent  to  that  address. 

Messrs.  Imeson,  Finch  &  Co.  (1912),  Ltd.,  of  Bridge  Works, 
Stockton-on-Tees,  have  just  recently  purchased  from  the  liquidator 
of  Messrs.  Traction  Supplies,  Ltd.,  of  Sunderland,  the  full  patent 
rights  and  stock  for  "Whites"  two-way  reversible  and  renewable 
finger.  The  firm  are  now  fully  equipped  for  the  manufacture  of 
these  goods,  and  indeed  for  any  tramway  material. 

New  premises  at  6a,  Parade.  Canterbury,  have  been  opened  by 
Mr.  L.  A.  Wells,  electrical  engineer. 

Messrs.  Hutton  Bros.,  electrical  engineers,  of  Swindon,  have 
removed  their  business  from  Commercial  Road  to  the  Quantock 
Works,  Devizes  Road. 

Messrs.  Pontelec  Welding  Patents,  Ltd.,  have  removed  to 
larger  premises  at  46,  Constitution  Hill,  Birmingham.  Their  new 
telephone  number  is  "Central  4413." 

Bankruptcy  Proceedinjts. — Joseph  Aethur  Procter, 

Bradford,  warehouseman,  late  electrician. — This  debtor  attended  at 
the  County  Court,  Manor  Row,  Bradford,  on  November  13th,  for 
his  public  examination  on  accounts  showing  a  deficiency  of  £113. 
It  transpired  that  the  debtor  started  business,  without  experience,  in 
1909  at  Ftizinghall,  with  a  capital  of  just  over  £9.  He  attributed 
his  failure  to  under-estimating  and  want  of  practical  knowledge. 
The  case  was  declared  closed. 

Harry  Thorpe  and  H.  J.  Salter  (trading  in  co-partnership  as 
Thorpe  &  Salter,  electrical  engineers,  High  Holborn,  W.C.,  and 
HoUoway).  Also  Harry  Thorpe  (separate  estate). — In  both  cases,  a 
first  and  final  dividend  of  20s.  in  the  £  and  4  per  cent,  interest  is 
payable  after  November  23rd  at  Carey  Street,  W.C.  This  was  a 
1905  failure.  (See  Electrical  Review,  August  4th,  1905,  p.  177). 
Congratulations  I 

Feed.  Shaw,  electrical  contractor,  Hull.— A  supplemental  divi- 
dend of  4s.  6:ld.  in  the  £  is  payable  November  26th,  at  York  City 
Bank  Chambers,  Lowgate,  Hull. 

Alfred  Sitch,  metal-worker  and  electrical  engineer,  Brecknock 
Road,  London. — An  order  was  made  on  October  22nd,  suspending 
discharge  for  two  years. 

Book  Notices.— 37/f  Teaching  of  Ehcfrk  Light  SwifcMng. 
London  :  A.  P.  Lundberg  &  Sons.— This  booklet  is  addressed  to 
teachers  in  technical  colleges,  &c.,  and  is  intended  to  draw  their 
attention  to  the  importance  of  a  competent  knowledge  of  the  "  Art 
of  Switching."  To  this  end,  various  methods  of  teaching  the  art 
are  mentioned,  and  particulars  are  given  of  the  demonstration 
boards  and  other  aids  to  lecturers  obtainable  from  the  publishers. 

■'  Annuuire  du  Bureau  des  Longitudes."  1913.  Paris  :  Gauthier- 
Villars.     Price  1  fr.  50. 

"  Handbuch  der  Elektrizitiit  und  des  Magnetismus."  By  Prof, 
Dr.  L.  Graetz.     Leipzig  :  Johann  A.  Barth.     Price  M.  13. 


"  I'roeeedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXI,  No.  2.  November,  1912.  New  York  :  The  Institute. 
Price  %\.- 

"  An  Outline  of  the  Metallurgy  of  Iron  and  Steel."  By  A..  H. 
Sexton  and  J.  S.  G.  Primrose.  Manchester  :  Scientific  Publishing 
Co.     Price  12s.  6d.  net. 

^^  Pi-oceedinqs  of  the  Rugby  Engineering  Society."  Vol.  IX, 
1911-12.     Rugby  :  The  Society.     Pi  ice  10s.  «d.  net. 

"  Ciilendar  of  the  University  College,  University  of  London." 
1912-13.     London:  Taylor  .<c  Francis. 

"  TraiwivfionK  of  the  Institution  of  Engineers  and  Shipbuilders  in 
Scotlfind,"     Part  1,  1912-13.     Glasgow  :  The  Institution. 

"  Practical  Measurements  in  Radioactivity."  By  W.  Makower 
and  H.  Geiger.  1912.  London:  Longmans,  Grctn  &  Co.  Price 
5s,  net. 

"  Transact u»is  of  the  Illuminating  Engineering  Society."  Vol. 
VII,  No.  7.  October,  1912.  New  York:  The  S.ciety.  Price 
75  cents. 

"  Design  of  Electrical  Machinery."  Vol.  III.  Alternators, 
Synchronous  Motors,  Rotary  Converters,  By  Wm.  T.  Reyson. 
1912.     London  :  Chapman  and  Hall,  Ltd.     Price  6s.  6d.  net. 

"  Light :  Its  Use  and  Misuse."  New  York  :  Illuminating  Engi- 
neering Society. 

"  I'loi-rediiuis  of  the  Engineers'  Club  of  Philadelphia."  Vol. 
XXIX,  No.  4.     October,  1912.     Philadelphia  :  The  Club. 

"  Journal  of  the  American  Soi.iety  of  Mechanical  Engineers." 
November,  1912.     New  York  :  The  Society.     Price  35  cents. 

"  Transactions  of  the  University  of  Toronto  Engineering  Society." 
Vol.  VI,  No.  6.     October,  1912.     Toronto  :  The  University. 

Electrical  Trades   Tnion. — We   are   asked    to    state 

that  owing  to  the  requirtmtnts  of  the  Insurance  Act  and  the 
growth  of  membership,  the  general  office  of  the  Electrical  Trades 
Union  will  be  removed  to  more  commodious  premises  at  137,  (ireat 
Clowes  Street,  Broughton,  Manchester,  where  all  communications 
should  be  addressed  on  and  after  December  1st. 

Liquidations. — Brtakt  Teadino   Syndicate,  Ltd. — 

A  petition  for  winding  up,  presented  by  Mr.  A.  Rosenthal,  Finchley 
Road,  London,  a  creditor,  is  to  be  heard  on  November  26th. 

British  Hosiery  and  Electrolytic  Bleaching  Co  ,  Ltd. — 
This  company  is  winding  up  voluntarily,  with  Mr.  De  Westley 
Layton,  167,  Fenchurch  Street.  E.C.,  as  liquidator.  Creditors  must 
forward  particulars  of  debts,  iVc,  by  December  31st. 


LIGHTING  and  POWER  NOTES. 


Iccrington.  —  Speaking  at  the  starting  of  Messrs. 
Boardman  k  Baron's  new  cotton  mill  at  Clayton-le-Moors,  Mr. 
Boardman  said  it  was  only  by  the  merest  chance  that  the  new  mill 
was  not  equipped  with  electrical  instead  of  steam  driving.  The 
Accrington  Corporation  was  asked  what  it  could  do  for  the  firm, 
but  it  was  not  at  that  time  in  a  position  to  supply  all  the  current 
that  would  have  been  needed — hence  the  adoption  of  the  elder 
method.  Had  the  Corporation  been  only  a  little  more  advanced 
with  its  electricity  extensions,  then  it  was  possible  the  new  Royal 
Mills,  with  its  1,008  looms,  would  have  been  the  first  in  that 
district  to  be  completed  without  chimneys. 

Argentina. — The  San  Cristobal  (Santa  Fe)  municipality 
has  granted  a  concession  for  an  electric  light  station  to  J.  A. 
Aguirre.     The  concession  and  contract  are  for  25  years. 

The  Victoria  municipality  (Entre  Rios)  has  been  calling  for 
tenders  for  public  lighting  by  means  of  136  arc  lamps,  for  a  period 
of  ten  years. — Itevieic  of  the  Bhrr  Plate. 

Allierton  (Lanes.). — The  U.D.C.  has  decided  to  apply 
to  the  L.G.B.  for  sanction  to  borrow  £1,300  to  meet  further  outlay 
in  providing  transformers,  switchgear  and  pillar-boxes. 

Australia. — The  Petersburg  Corporation  (S.A.)  is  taking 

the  initial  steps  in  connection  with  the  installation  of  a  municipal 
electric  supply.  The  scheme  is  estimated  to  cost  £6,000.  The 
Railways  Department  has  agreed  to  take  50,000  units  per  annum, 
at  4Jd.  per  unit,  required  for  the  local  workshops  equipment. 

A  poll  of  the  ratepayers  of  Albury  (N.S.W.)  has  been  taken  with 
respect  to  the  proposal  that  the  local  Council  should  be  authorised 
to  borrow  £105,000  for  the  purpose  of  iu~talling  an  electric  light 
and  power  plant,  and  resulted  in  favour  of  the  scheme. 

The  North  Sydney  Council  held  a  special  meeting  to  consider  the 
report  of  Mr.  G.  A.  Julius,  contulting  engineer,  who  was  com- 
missioned to  inquire  into  the  various  offers  to  provide  electric 
lighting  in  the  municipality.  In  his  report,  Mr.  Julius  favoured 
the  proposal  from  the  Sydney  City  Council,  but  recommended  the 
offer  of  the  Northern  Suburbs  Electric  Light  and  Power  Corpora- 
tion, because  it  included  the  destruction  of  garbage,  which  he  had 
been  given  to  understand  was  essential.  The  discussion,  which  was 
a  long  one,  showed  a  feeling  that  the  expert  had  been  hampered 
in  his  report,  and  eventually  it  was  decided  that  Mr.  Julius  be 
asked  to  report  fully  on  the  various  schemes  submitted,  independent 
of  any  instructions  he  may  have  received,  and,  if  necessary,  to 
confer  with  the  Works  Department  in  regard  to  the  proposals  from 
that  department. — Australian  Mining  Standanl, 
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llillericay. — Tliu  K.D.C  has  appointed  a  committee  to 
consider  tho  advisability  of  having  the  new  hospital  lighted  by  elec- 
tricity instead  of  by  petrol-gas. 

Biriuintfhaiii. — .\n  e.xccllcntly-produccd  and  well-illus- 
trated 2(;piitre  bockUt,  entitled  "  Electricity  in  the  Modern  Home," 
has  been  issued  by  the  electric  supply  departnicut.  The  pamphlet 
explains  in  simple  lantrnntre  the  applications  of  electricity  in  the 
different  sections  of  the  home,  the  various  apparatus  in  use  being 
illustrated  by  well-drawn  pen-and-ink  sketches  with  suitable 
legends.  The  concluding  pages  refer  briefly  to  electric  cooking  and 
general  domestic  work,  and  end  with  a  few  paragraphs  dealing 
with  tho  terms  of  electricity  supply.  This  production  should 
appeal  strongly  to  the  better-class  residents  of  the  city. 

CainbriUiro. — The   ('ambridf;e   Electric  Snpply   Co.  has 

been  apprra'.'hed  by  some  rfsidentsof  Godmanchester,  Hunts. (about 
1 1  miles  distant),  as  to  the  poesibility  of  a  supply  of  electricity  for 
that  district,  and  the  adjoining  town  of  Huntingdon  has  been  asked  to 
participate  in  a  scheme.  Discussed  at  the  Huntingdon  T.O.  meeting, 
it  was  decided  that  the  Council  could  not  take  any  part  in  the 
scheme,  but  it  would  ofTer  no  opposition  to  a  company  furnishing 
a  fupply.  The  population  of  Huntingdon  is  between  4,000  and 
6,000,  and  of  Godrnanohester  about  2,00(1. 

(Iielteiiliam. —  l)urin<;  the  present    week   a   "Modern 

Home  Kxhibition,"  which  pives  every  promise  of  success,  has  been 
held  at  the  Town  Hall.  Primarily,  the  idea  is  to  illustrate  the 
domestic  and  other  uses  of  electricity,  the  price  of  which  has  recently 
undergone  considerable  reduction.  The  central  feature  of  the  Exhibi- 
tion is  a  fully-furnish(d  miniature  villa,  which  is  used  to  demon- 
strate electrical  applications  in  the  home,  and  in  addition  some  in 
well-known  elctrical  firms  are  exhibiting  lighting,  hfating  and 
cooking  appliances.  In  the  restaurant  a  well-known  local  firm  of 
caterers  is  using  a  complete  equipment  of  electrical  cooking 
apparatus,  and  elsewhere  the  general  traders  of  the  town  have  a 
nomber  of  exhibits  on  view.  Tho  ''  Jlodern  Home  Electrical 
Bulletin,"  printed  in  the  Exhibition,  tells  one  all  there  is  to  know 
about  the  Exhibition,  and  sufficient  to  interest  us  in  the  possi- 
bilities of  the  apparatus  displayed  there.  In  organising  the 
Exhibition,  the  Electricity  Committee  joined  forces  with  Mr.  Oecil 
Gill  Smith,  who  has  had  previous  exhibition  experience,  and  Jlr. 
\V.  J.  Bsche,  the  borough  electrical  engineer,  and  Mr.  Smith,  whose 
joint  endeavours  have  resulted  so  successfully,  are  to  be  congra- 
tulated on  their  work. 

Continental  Xotes. — (iER.M.vxv. — The  Oerman  city  of 
Stuttgart,  which  has  hitherto  been  without  the  modern  illumiuant, 
now  proposes  to  mike  up  the  deficiency  by  taking  a  supply  of 
current  from  the  projected  Murg  Valley  station,  to  which  it  stands 
nearer  than  Mannheim,  the  original  objective  of  that  plant. 

The  Murg  Valley  hydroelectric  scheme,  which  is  the  most 
important,  as  it  is  the  first  effort  on  a  large  scale  to  utilise  the 
water  powers  of  the  kingdom  of  Baden,  has  now  been  laid  before 
the  Landtag  by  the  Government  in  the  form  of  a  draft  Bill.  The 
scheme,  as  previously  stated,  is  estimated  to  cost  some  :io,(io0.000 
marks,  and  wil',  when  fully  accomplished,  supply  power  to  the 
extent  of  UlO,0(iO  H.r.  The  high-pressure  current  will  be  distributed 
by  long-distance  mains  from  the  station  at  Forbach  to 
Mannheim,  and  will  be  used  not  only  for  lighting  purposes, 
but  for  driving  the  machinery  in  the  Mannheim  railway 
workshops  and  at  the  harbour.  The  existing  steam  central  stations 
at  Karlsruhe  and  Mannheim  will  be  incorporated.  All  political 
parlies  are  unanimous  as  to  its  benefits,  so  that  the  realisation  of 
the  scheme  is  assured. 

The  Government  of  Baden,  with  the  approval  of  the  Landtag, 
have  organised  a  department  for  water  powers  and  electricity.  The 
department  will  be  entrusted  with  the  development  of  water 
sources  and  the  drafting  of  communal  and  other  schemes  for  the 
utilisation  of  public  and  private  water  reserves.  It  will  also  advise 
public  bodies  in  their  negotiations  with  private  supply  companies, 
supervise  current  supply  contracts,  enact  regulations  against  acci- 
dents, &c. — Elflitrotechnik  u.  Miisch. 

Norway. — The  Industrie  Wectriiiiw  learns  that  an  important 
waterfall  situated  near  one  of  the  Norwegian  fiords  is  in  the 
market.  It  has  a  flow  of  5  cb.  metres  per  second  from  a  height  of 
86.5  metres,  and  will  develop  40,000  KW.  The  station,  which  may  be 
built  on  the  seashore,  at  the  foot  of  the  mountain  down  which  the 
water  will  be  conducted,  will  be  well  placed  for  the  electric  treat- 
ment of  iron  ore,  the  fiord  being  accessible  to  shipping  at  all 
seasons. 

Austria. — A  Vienna  electrical  engineering  concern  is  interested 
in  a  project  to  put  down  a  plant  to  utilise  the  water  of  the  River 
Drau  at  Faal,  near  Marburg,  in  the  generation  of  electrical  energy 
for  lighting  and  power  purposes.  It  is  stated  that  no  less  than 
24,000  e.p.  will  be  available. 

Spain. — A  concession  has  lately  been  granted  to  put  down  a 
plant  to  utilise  the  water-power  of  the  River  Noguera  Rubagorzano 
at  Traga  de  Nogueras  (Province  of  Lerida")  in  the  generation  of 
electrical  energy  for  lighting  and  power  purposes  in  the  district. 

Italy. — La  Societa  Electricita  Riviera  di  Ponente  (Negri),  of 
Milan,  is  increasing  its  capital  from  £480,000  to  i- 800.000,  with  the 
object  of  putting  down  a  plant  to  utilise  the  water-power  of  the 
River  Roja  in  the  generation  of  electrical  energy,  and  for  the  supply 
of  the  same  to  several  sections  of  the  State  Railway  system 
which  arc  about  to  be  electrified. 

France. — The  capacity  of  the  power  station  of  the  Soeiete  de 
I'Energie  Electrique  du  Nord  de  la  France,  of  Roubaix,  is  to  be 
increased  to  40,000  h.p.  by  the  addition  of  a  new  10,000-KW.  steam 
turbine  and  dynamo. 


Crowliorouifli. — The  local  gas  company  is  applying  for  a 

prov.  order  for  electric  light  in  the  parishes  of  Crowborough.  Mary- 
field,  Bnxted  and  Hartfield,  and  those  parts  of  the  iiarishes  of 
Rotherfield,  Withyhatn,  Frant  and  Speldhurst  which  are  not  within  a 
four  miles'  radius  of  Tunbridge  Wells. 

Cwmaniman. — The  U.D.r.  has  decided  to  apply  for  a 
prov.  order  for  electric  light,  and  to  engage  Mr.  Higgs,  of  Swansea, 
as  electrical  engineer  at  £.5  per  cent,  on  the  outlay.  As  the  result 
of  a  canvass,  :!89  probable  private  consumers  have  been  secured. 

Darton  (Barnsley). — At  the  last  meeting  of  the  Dis- 
trict Council  the  matter  of  the  lighting  of  the  township  came  up 
for  discussion.  It  was  stated  that  the  General  Purposes  Committee 
had  had  a  consultation  with  representatives  of  an  electrical  com- 
pany and  a  gas  company,  the  former  undertaking  to  supply  154 
lamps  with  electricity  to  burn  2,0ii0  hours  per  annum,  at  a  cost  of 
21s.  per  lamp  per  annum,  or  including  maintenance  charges,  but  not 
broken  globes,  13s.  to  15b.  extra  per  lamp  per  annum  ;  the  estimated 
caiiital  cost  with  overhead  wires  and  a  lamp  on  every  other  stan- 
dard was  £9  15s.  lid.  per  lamp  for  wooden  poles,  and  £18  l.">s.  6d.  per 
lamp  for  steel  poles.  The  gas  company  was  prepared  to  under- 
take to  supply  gas  lighting,  including  all  maintenance,  for  an 
inclusive  sum  of  3.")S.  per  lamp  per  annum.  The  matter  has  been 
referred  from  the  Council  to  the  Committee,  and  now  resolves  itself 
into  a  fight  between  the  supporters  of  electricity  and  those  who 
support  the  use  of  gas. 

i>arwen. — The  new  plant  being  put  down  at  the  elec- 
tricity supply  works,  under  the  extension  scheme  prepared  by  Mr. 
C.  (iarnett,  the  Council's  electrical  engineer,  includes  one  1,250  KW. 
Dick,  Kerr  high-pressure  turbine,  coupled  direct  to  a  H.OOOvolt 
three-phase  alternator.  Also  a  liOO-KW.  rotary  converter  by  the 
British  Westinghouse  Co.  A  Rees  Rotuilio  rotary  jet  condenser  of 
latest  type,  giving  a  vacuum  of  27?  in.  is  to  be  installed,  and  a 
remote-control  switchboard  by  Messrs.  Ferranti. 

Honcaster. — The  T.C.  is  applying  to  the  B.  of  T.  for 

an  order  extending  the  area  of  supply  under  the  EL  orders  of  1S9S 
ami  1912  so  as  to  include  the  i'rban  Districts  of  Bentley-with-Arksey 
and  Balby-with-Ilexthorpe. 

lloa|!:l:i,s  (Isle  of  Man). — The  Special  Hlectrical  Under- 
taking Committee  of  the  T.C.  has  recommended  the  establishment 
of  a  public  electrical  undertaking  for  the  borough  on  the  lines 
suggested  in  the  report  of  Messrs.  Handcock  .t  Dykes,  and  that 
as  current  must  be  provided  for  the  Villa  Marina  for  the  ensuing 
season,  steps  be  taken  with  a  view  to  carrying  out  a  section  of  the 
scheme,  so  as  to  obtain  the  necefsary  supply  of  current. 

Droniore  (Co.  Down),— A  special  meeting  of  Council 
was  held  on  the  13th  inst.,  for  further  consideration  of  the  electric 
lighting  scheme.  It  was  explained  that  the  special  business  was 
to  consider  a  resolution  that  theCouncil  shouldapply  for  a  provisional 
order.  The  present  system  of  public  lighting  was  costing  the 
Council  £  lull  a  year,  representing  £3,000  capital.  The  engineers 
(Messrs.  Millar,  Wilson  A:  Pegg)  had  prepared  two  schemes,  esti- 
mated to  cost  £3,200  and  £3,(;00.  and  by  adopting  either  the 
Council  might  count  on  a  profit  of,  roughly,  £300  a  year,  after 
payment  of  working  expenses.  On  a  vote,  the  resolutitn  was 
adopted. 

EaliDiT.  —The  B.C.  has  instructed  the  electrical  engineer 
to  obtain  tenders  for  the  immediate  laying  down  of  three  new 
feeder  mains,  two  to  the  Broadway  and  one  along  Mattock  Lane,  at 
an  estimated  cost  of  £4,000,  this  amount  having  already  been 
sanctioned  by  the  L.G.B.  in  a  lean  for  mains  and  services  ;  and  also 
to  prepare  a  specification,  to  be  submitted  to  tender,  showing  the 
requirements  with  regard  to  the  installation  of  a  new  switchboard 
at  the  works. 

The  desirability  of  the  Council  undertaking  the  outside  lighting  of 
small  shops  by  means  of  incandescent  lamps,  at  an  inclusive  price 
per  annum,  to  include  provision  of  lamps,  fitting  up.  maintenance 
and  supply  of  current,  was  fully  reported  upon  by  the  electrical 
engineer  last  week,  and  a  resolution  was  adopted  agreeing  to 
undertake  such  work  at  the  following  scale  of  charges  :— 200  C.P., 
£3  lOs.  nd.  per  annum  ;  300  C.P.,  £5  15s.,  and  600c. P.,  £9  13s. 

The  Chamber  of  Commerce  has  resolved  to  call  a  special  meeting 
of  Ealing  electrical  contractors  to  discuss  the  merits  of  what  is 
known  as  the  "Ealing  clause  "in  reference  to  municipal  trading, 
and  also  the  proposal  of  the  Borough  Council  to  establish  a  show- 
room at  the  Town  Hall  for  electrical  apparatus.  Mr.  J.  D.  Knight, 
borough  electrical  engineer,  while  denying  the  fact  that  the 
Electricity  Committee  was  competing  unfairly  with  Ealing  con- 
tractors, agreed  that  it  would  be  very  satisfactory  to  call  a  meeting 
and  hear  differences  of  opinion  that  might  have  arisen  as  to  the 
"  Ealing  clause." 

EarlestowD. — The  U-D-C.  has  decided  not  to  proceed 
any  further  at  present  with  the  application  to  the  B.  of  T.  for  a 
provisional  order  for  electric  light. 

Elland, — The  D.C.  has  decided  to  apply  for  sanction  to 
borrow  £1,000  for  the  purpose  of  the  electricity  undertaking. 

Epsoiu. — With  a  view  to  adopting  electrical  pumping  at 
the  waterworks,  the  U.D.C.  has  decided  to  obtain  an  estimate  of  the 
cost  of  cable,  motor,  A:o. 

Felixstowe. — With  reference  to  our  note  last  week,  wo 
understand  that  the  Electricity  Co.  has  lost  the  public  lighting,  the 
decision  of  the  Council  being  to  give  all  the  lighting  it  can  to  the 
local  gas  company  at  a  somewhat  b'gher  price  than  the  electric 
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light  tender  for  a  period  of  Eeven  years.  The  Electricity  Co.  is, 
however,  to  carry  out  the  lig-hling-  of  roads  within  150  yards  of  the 
Promenade,  which  is,  of  course,  now  electrically  lighted,  this 
arrangement  being-  part  of  an  agreement  with  the  Council  dating 
from  liiOS. 

Grange  (Lanes.).— The  U.D.C.  has  informed  Mr. 
Thomas  Wilkinson  that  it  will  be  prepared  to  grant  him  facilities 
for  supplying  electricity  in  the  district,  subject  to  the  arrange- 
ment of  terms  for  the  sale  of  the  undertaking  at  the  end  of  a  term 
of  years. 

Grave.send. — A  L.G.B.  inquiry  was  held  on  November 
12th  by  Mr.  T.  C.  Ekin  into  the  application  of  the  T.C.  for  a  loan 
of  £10,(100  for  E.L.  purpose.",  viz.: — Mains  extensions,  £8,000: 
house  services.  £1.200  ;  coal  store.  £.')00  :  automatic  stoker,  £260  ; 
incidental  expenditure,  £40.  A  councillor  opposed  on  the  ground 
that  too  much  capital  had  been  expended  on  extensions  to 
Northfieet. 

Grillisbj. — The  Public  Lighting  Committee  of  the  T.C. 

on  Monday  decided  to  ret-ommend  the  installation  of  additional 
plant  at  the  electricity  works,  at  an  estimated  cost  of  £8,000. 

Harold  Wood. — The  Electrical  and  Engineering 
Supplies  Co,  Ltd..  has  applied  to  the  Romford  R.D.C.  for  per- 
mission to  erect  electric  lamps  in  the  streets  at  Harold  Wood,  but 
the  Council  has  replied  that  it  has  no  power  to  grant  the 
application. 

Haywards  Ileatli.— The  U.D.C,  on  Monday,  decided 
not  to  proceed  with  an  application  for  a  prov.  order  for  electric 
light.  This  decision  has  been  arrived  at  after  consideration  of 
expert  advice. 

Heme  Bay. — The  Gas  Co.  is  applying  to  Parliament 
by  Bill  for  powers  to  take  over  and  work  the  electric  light  prov. 
order  obtainf  d  by  the  U.D.C. 

Hove. — -The  General  Purposes  (Lighting)  Sub-Committee 
of  the  T.C.  recently  received  a  report  prepared  by  Messrs.  Hand- 
cock  it  Dykes,  on  the  undertaking  of  the  Hove  Electric  Lighting 
Co.,  Ltd.,  in  regard  to  which  the  Council,  on  November  Hth,  decided 
by  17  votes  to  16,  to  give  notice  ot  its  intention  to  exercise  its 
powers  of  purchase.  The  Hove  authoritiesare  at  liberty,  at  the  expira 
tion  of  21  years,  to  purchase  the  undertaking,  buildings,  works, 
machinery  and  plant  of  the  company,  either  by  : — (1)  Paying  the 
company  the  amount  of  the  legitimate  capital  expenditure  of  the 
company,  with  such  sum  added  as  shall,  wiih  the  profits  previously 
made,  and  available  for  distribution  as  dividends,  make  up  a  total 
cumulative  dividend  of  7  per  cent,  per  annum  on  the  capital 
actually  received  by  the  company  from  the  shareholders:  or  (2) 
on  paying  for  the  undertaking  by  valuation  as  a  going  concern,  and 
not  subject  to  the  restrictions  set  forth  in  the  second  section  of  the 
Electric  Lighting  Act  ot  ]S,s8,  the  amount  of  such  capital  expendi- 
ture, or  of  such  valuation,  as  the  case  may  be,  to  be  settled,  in  case 
of  dispute,  by  arbitration.  The  original  plant  consisted  of 
Lanca-shire  boilers  supplying  steam  to  high  speed  engines  direct 
coupled  to  Crompton  dynamos  together  with  a  storage  battery,  the 
system  of  supplying  being  low-pressure  direct-current  on  the  three- 
wire  system,  the  pressure  supplied  to  the  houses  being  110  volts,  or 
220  volts  between  the  outers  of  the  mains.  This  plant  has  been 
considerably  adde  1  to,  and  during  the  past  year  an  exhaust 
steam  turbme  generator  has  been  added  at  the  Holland  Road  station. 
The  capital  expended  on  machinery  and  tools  is  £53.761,  and  en 
electrical  instruments  (which  means  practically  switchboards  and 
accessories)  £2,914.  The  Holland  Road  plant,"  although  in  good 
order  and  capable  of  good  work  for  several  years  yet.  is  antiquated  ; 
the  Leighton  Road  station  is  much  more  conveniently  arranged,  and 
it  was  evidently  intended  by  the  company  that  it  would  gradually 
take  the  placeof  the  Holland  Road  station.  The  maximum  load  on  the 
combined  stations  at  present  is  about  l,00(i  KW.,  the  day-load  in  the 
summer  falling  as  low  as  70  Kw..  although  it  is  probable  that  both 
tigures  will  shortly  be  increased.  The  average  cost  of  coal  per  unit 
sold  throughout  last  year  was  0'81d.  This  is  a  very  high  figure  com- 
pared with  stations  worked  with  Diesel  engines,  and  having  a  much 
smaller  output.  If  the  1,1.'1!),328  units  sold  last  year  by  the  Hove 
Co.  had  only  cost  the  same  price  per  unit  for  fuel  as  at  stations 
using  crude  oil  engines,  the  total  fuel  costs,  instead  of  being  £3,865, 
would  have  teen  £1,380 — a  saving  of  £2,485  per  annum.  Dealing 
with  new  plant,  should  the  Corporation  decide  to  purchase  the 
undertaking,  Messrs.  Handcock  &  Dykes  recommend  putting  down 
Diesel  oil-engine  driven  generators  to  take  the  long-hour  load, 
keeping  the  present  steam  plant  for  the  peak  load,  which  only  lasts 
quite  a  short  time.  They  would  propose  to  put  in  Diesel-driven 
sets  to  a  total  of  .about  600  kw.,  which,  with  the  present  steam 
sets,  would  give  a  total  plant  capacity  installed  of  some  2,700  KW., 
and  would  meet  all  probable  requirements  for  some  time 
hence.  This  new  plant  should  he  installed  at  Leighton 
Road.  The  600-KW.  Diesel  engines,  together  with  the  490  KW. 
of  condensing  engines  will  take  the  main  load,  the  Holland  Road 
station  being  used  as  a  battery  sub-station,  and  to  help  during  the 
winter  peak.  It  would  eventually  be  shut  down  as  the  original 
plant  wears  out,  the  exhaust  turbine  being  then,  or  at  an  earlier 
date,  transferred  to  Leighton  Road.  To  carry  out  these  alterations 
and  additions  would  costabout  £20,000.  Assuming  that  the  under- 
taking were  purchased  on  the  basis  of  "capital  legitimately 
expended."  the  cost,  according  to  last  year's  capital  account,  would 
be  £174,998.  In  conclusion,  and  in  dealing  with  the  future. 
Messrs.  Handcock  &  Dykes  state  that  they  understand  that 
there  are  some  1.800  gas  lamps  in  the  borough.  Should  the 
Council    decide     to    convert     these     to     electricity,     and     spend 


the  same  annual  amount  for  electrical  energy  that  is  now 
paid  for  gas,  it  should  be  possible,  with  the  generating 
plant  that  will  then  be  at  their  disposal,  to  give  a 
somewhat  improved  public  illumination,  and,  as  a  result  of 
the  increased  output  from  the  electric  light  works,  to  make  a 
further  reduction  to  the  private  consumers  of  0'25d.  per  unit  or 
more.  Further  than  this,  there  is  the  question  of  electric  traction 
within  the  borough.  If  this  matures  it  would  certainly  be  more 
advantageous  financially  both  to  private  consumers  and  to  the 
traction  undertaking  to  supply  energy  for  this  from  their  own 
station  than  to  keep  the  two  separate,  more  especially  as  a  multi- 
plicity of  generating  stations  in  one  compact  area  is  not  advisable. 
Electric  cooking  and  heating  would  also  provide  a  new  source  of 
revenue. 

Ilford. — The  U.D.C.  has  refused  its  consent  to  an  appli- 
cation by  the  County  of  London  Electric  Supply  Co.,  Ltd.,  for  a 
prov.  order  to  enable  it  to  supply  current  in  bulk  in  the  district, 
and  will  oppose  the  application. 

India. — Messrs.  Crompton  &  Co.  have  entered  into  a 
contract  with  the  Nagpur  Electric  Light  and  Power  Co.,  for  a 
complete  plant  to  generate  and  supply  electricity  in  Nagpur. 
Steam  is  to  be  generated  by  three  Babcock  water-tube  boilers 
having  a  capacity  of  5,000  lb.  of  steam  an  hour.  The  generating 
plant  will  consist  of  three  Crompton  direct-current  dynamos, 
coupled  direct  to  Belliss  engines,  two  of  lOO-KW.  output  each,  and 
one  of  50  KW. — Inditin  TrxtUe  Jonnial. 

A  scheme  is  on  foot  for  establishing  a  hydro-electric  power 
station  between  Candy  and  Colombo,  for  the  purpose  of  generating 
electric  power  in  bulk  for  both  industrial  and  traction  purposes, 
Mr.  H.  R.  Speyer,  consulting  electrical  engineer,  has  been  retained 
for  formulating  a  scheme. ^/«rfja«  Enqi7>peri»fi. 

Isle  of  Tlianet.— The  Westgate-on-Sea  and  Birchington 
Gas  Co.  is  applying  for  powers  to  supply  electricity  in  the  parishes 
of  Westgate,  Birchington.  Acol  and  St.  Nicholas-at-Wade,  all  of 
which  are  in  the  area  of  the  Isle  of  Thanet  R.D.C. 

Leeds. — The  revenue  returns  for  the  half-year  ending 
September  30th  show  that  9,628,779  units  were  sold  as  against 
6,573,365  in  the  corresponding  period  of  1911,  the  revenue  in  the 
two  cases  being  £46.047  and  £39,097.  Deducting  working  expenses 
■48d.  per  unit  as  against  '52d..  and  the  proportion  of  capital  and 
interest  charges  in  each  case,  there  remains  a  deficit  of  £6,189  for 
tlie  summer  six  months  of  1912  as  compared  with  a  deficit  of 
£7,200  for  the  corresponding  period  of  1911 — the  deficit  during 
this  period  being,  of  course,  more  than  covered  by  the  larger 
returns  of  the  winter  months.  The  private  lighting  sales  are  now 
increasing  normally,  and  the  revenue  shows  an  improvement  of 
7'3  per  cent.  ;  for  power  6,213,824  units  were  sold  at  an  average 
of  'l.'^Sd.  per  unit,  the  motors  supplied  aggregating  over  20,000  h.p. 
The  motor  units  have  increased  from  306  to  325  per  connected  H.p. 
in  the  last  half-year.  A  new  item  in  the  sales  is  1,605,176  units 
to  the  tramways  department,  at  the  low  figure  of  "iOA.  per  unit. 

The  Parliamentary  Committee  of  the  City  CouncO  has  decided 
to  recommend  the  Council  at  its  next  meeting  to  leave  out 
of  the  Parliamentary  Bill  application  for  powers  to  acquire  a 
new  site  for  a  new  electricity  generating  station.  The  Com- 
mittee also  recommends  that  the  clause  seeking  powers  to  run 
a  railless  trolley  system  of  cars  to  Crossgates  should  also  be  omitted, 
and.  therefore,  the  route  will  finish  at  Halton. 

Liverpool. — In  view  of  the  importance  Qf  the  electrical 
work  and  the  small  amount  of  time  which  could  be  devoted  to  it 
at  the  fortnightly  meetings  of  the  Committee,  Councillor  Gates 
suggested  at  the  meeting  of  the  Electricity  Committee  on  Friday 
that  a  Sub-committee  be  formed  to  meet  fortnightly  alternately 
with  the  general  body.  They  were,  he  said,  faced  with  consider- 
able developments  electrically  in  the  near  future.  Liverirool 
afforded  great  opportunity  for  the  supply  of  electrical  energy  for~ 
power  and  lighting  on  a  larger  scale.  It  was  decided  to  defer  the 
matter  for  a  week,  to  give  time  for  consideration. 

London.— Stoke  Newingtox. — As  from  March  31st 
last  the  charge  in  respect  of  steam  supplied  by  the  refuse  destructor 
for  the  generation  of  electricity  is  to  be  at  the  maximum  rate  of 
£1  per  1,000  units  for  all  low-tension  units  delivered  at  Edward's 
Lane  station — the  minimum  charge  is  £10  per  quarter  for  water 
consumed— and  the  payment  of  the  balance  between  such  minimum 
and  maximum  rate  to  be  subject  to  deduction  of  the  extra  cost  of 
the  bulk  supply,  consequent  upon  failure  of  the  steam  supply  from 
any  cause,  each  quarter  to  be  calculated  separately. 

IVewiiort  (Mon,). — A  L.G.B.  inquiry  was  held  on 
November  Hth  by  Mr.  T.  C.  Ekin  into  the  application  of  the  T.C. 
for  a  loan  of  £3,220  for  electricity  purposes.  There  was  no 
opposition. 

New  Zealand.— The  Whangarei  B.C.  has  at  last  received 
the  report  of  Mr.  E.  Parry,  chief  electrical  engineer  of  the  Dominion 
Public  Works  Department,  on  the  proposal  to  generate  electrical 
power  by  utilising  the  V.'airua  Falls.  Mr.  Parry  is  of  the  opinion 
that  the  Wairua  Falls  are  capable  of  developing  up  to  1,500  H.p. 
without  any  outlay  for  storage  of  the  waters,  the  only  work 
necessary  being  to  divert  the  river  into  a  race.  Mr.  Parry  has  calcu- 
lated that  the  construction  of  a  race  pipe-line,  generating  station, 
the  transmission  of  the  power  to  Whangarei,  and  its  distribution 
for  industrial  purposes  in  the  neighbourhood,  wou'd  involve  an 
outlay  of  £82,000.  An  annual  revenue  of  £10,o4r  vould,  he  oon- 
sidered,  be  required  to  defray  expenses.  Further,  Mr.  Pairy  esti- 
mates that  a  charge  of  £7  per  annum  would  be  th«  minimum  rate 
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at  which  power  could  be  sui)plicd  in  the  Imlk  to  power  users.  Con- 
sequent upon  this  information,  the  Whanpnrei  B.C.  intends  to  (fo 
into  the  matter  aprain. — Atixtral'uiii  Minhuj  Sfiiinlrirtf. 

Nortliwicli, — The  Weavcrham  LVxtricity  Supply  Co., 
Ltd.,  of  Nnrthwieh,  is  nivinjr  formal  notice  of  its  intention  to 
apply  to  thu  B.  of  T.  on  or  before  December  2 1st  next  under  the 
Electric  Liuhtinpr  Acts,  18S2  to  I!(09,  for  a  prov.  order  authorisinpr 
it  to  supply  electricity  fox  all  public  and  private  purposes  in  the 
pariohes  of  Woaverham-eum-Milton.  Acton,  Cuddinjiton  and  part 
of  Oakmcri',  all  iu  the  Northwich  rural  district. 

Pcterborouffli.— At  a  recent  meeting  of  the  T.C.,  the 

electrical  encrineer  submitted  comparative  ilata  in  respect  of  a 
turbo-ffenerator  and  a  Diesel  generator  for  proposed  extensions. 
He  recommended  the  former,  and  was  instructed  to  submit 
particulars  as  to  the  extension  with  that  plant. 

Port  GlasjTOW. — Terms  between  the  Greenock  and  Port 

Glas|?ow  Corporations  for  a  supply  of  electricity  for  all  purposes  to 
Port  Glasjjow  have  been  signed.  Greenock  Corporation  will  give  an 
immediate  supply  to  large  power  users  in  Port  (ilasgow. 

Shipsf<tn-oii-Stour.— The  B.  of  fi.  lias  referred  to  the 
House  Committee  the  ((uestion  of  having  the  electric  light  installed 
at  the  Workhouse.  Messrs.  Brown  Ac  Parsons,  of  Leamington,  who 
are  carrying  out  a  scheme  in  the  town,  have  offered  to  lay  the  main 
to  the  gates  of  the  institution  free  of  charge. 

Soutli  Africa. — An  Oudtshoorn  syndicate  has  acciuire<l 
some  100,0011  acres  of  land  adjoining  the  Orange  River,  and.it  is 
stated  intends  to  utilise  the  falls  of  the  river  in  hydro-electric 
development,  with  a  view  to  electric  pumping  for  irrigation,  and 
for  driving  flour  mills.  According  to  a  local  paper,  the  Durban  T.C. 
has  been  subjected  to  considerable  criticism,  because  after  initiating 
low  tariffs  for  electric  cooking  purposes,  and  inducing  cojisumers  to 
adopt  the  new  charges,  it  has  now  been  found  that  the  Council  has  no 
powers  to  secure  a  supply  of  cheap  electrical  ranges  to  be  let  out  on 
the  hire-purchase  system,  as  was  intended.  Consumers  will, 
therefore,  have  to  secure  their  apparatus  from  electrical  storemen, 
in  regard  to  whom  it  is  allogeil  that  prices  arc  kept  unduly  high. 
It  has  been  arranged,  however,  for  the  Corporation  to  6nance  con- 
sumers, the  hire-purchase  system  being  continued,  and  apparatus 
will  be  supplied  l)y  contractors,  who  will  give  a  two-year  guarantee. 

Sunderland. — At  the  recent  Ij.G.R.  inquiry  in  con- 
nection with  the  Council's  application  for  the  sanction  of  the 
Board  to  the  borrowing  of  4;  87,207  for  the  purposes  of  the  elec- 
trical undertaking,  the  Inspector  suggested  that  the  Council  care- 
fully consider  a  scheme  by  which  the  balance  of  the  outstanding 
loans  on  the  disused  steam  generating  plant  should  be  paid  off  at 
an  earlier  date  than  is  provided  for  in  the  original  sanctions.  The 
Committee  has  given  this  matter  very  careful  consideration,  and 
recommends  that  the  Board  be  requested  to  give  its  approval  to  the 
sale  of  the  disused  plant  upon  the  following  terms  : — The  proceeds 
of  the  sale,  together  with  the  interest  thereon,  to  be  paid  into  a 
separate  "  superseded  plant  account,"  until  such  time  as  the  balance 
of  the  outstanding  loans  have  been  met.  After  reserving  20  per 
cent,  to  form  a  reserve  or  contingency  fund,  the  net  profits  of  the 
undertaking  to  be  allocated  to  the  credit  of  the  "  superseded  plant 
account."  This  arrangement  to  be  for  three  years,  and  to  come  up 
for  reconsideration  at  the  end  of  that  period.  The  report  of  the 
Committee  was  adopted. 

Tannton. — The  T.C.  has  decided  to  purchase  about  20 
sets  of  electric  cookers  and  apparatus  for  hiring  out  at  rentals  based 
on  10  per  cent,  per  annum  on  the  net  cost. 

The  question  of  opening  electricity  showrooms  and  offices  in  the 
town  has  been  deferred  for  a  year. 

Truro, — Sitting  in  committee  on  November  12th,  the 
T.C.  decided  to  apply  for   its  own  prov.  order  for  electric  supply. 

As  has  been  stated  in  the  Electrical  REviE-n-,  orders  are  being 
applied  for  by  the  Gas  Co.  and  others. 

Wakefield. — It  has  been  decided  to  utilise  the  tramway 
poles  on  Doncaster  Road  and  Barnsley  Road  (by  agreement)  for 
carrying  cables  in  connection  with  the  supply  of  electricity  to  Belle 
View  and  Sandal. 

.Willesden. — A  request  for  a  supply  of  electrical  energy 
for  250  H,r.  was  recently  received  by  the  Council  in  a  portion  of  the 
district  where  no  distributing  cables  were  laid  capable  of  dealing 
with  such  a  demand.  Estimates  were  prepared  and  submitted  to  the 
Electricity  Committee,  who  decided  to  recommend  to  the  Council 
the  extension  of  h.t.  mains  and  the  erection  of  a  temporary  sub- 
station to  deal  witli  about  four  times  the  amount  of  the  demand 
received.  The  Council  met,  confirmed  the  Committee's  recom- 
mendation, and  the  plant  was  ordered  within  10  days  of  the  request 
being  made.  Something  over  3  miles  of  h.t.  cable  was  laid,  and 
a  300-Kw.  rotary  converter  delivered  8  weeks  later.  This  plant 
has  now  been  put  into  operation,  and  is  intended  to  supply  energy 
for  the  new  factories  which  are  being  built  in  the  Park  Royal 
district,  where  a  number  of  valuable  sites  are  still  available.  We 
congratulate  the  Council  and  its  engineer,  Mr.  A.  W.  Blake,  on  this 
smart  performance 

Worcester. — After  holding  two  special  meetings  to  con- 
sider the  proposals  of  the  city  engineer  in  regard  to  the  electricity 
undertaking.  The  Electricity  Committee  has  decided  that  applica- 
tion be  made  to  the  L.G.B.  for  sanction  to  borrow  £7,400  for  extend- 
ing the  boiler  house  at  Hylton  Road  Station  and  providing  a  steam 


turbine  and  alternator.  The  total  amount  refjuired  is  £7.r,.")0,  which 
is  made  up  as  follows  :  E.vtension  of  boiler  house,  £1,200  ;  extension 
ot  bunkers  aiul  coal-handling  plant,  £500  ;  mechanical  stoker  for 
Powick  boiler,  £200;  steam  piping,  valves,  &c,,  £150;  indueni 
draught  plant,  £250;  steam  turbine-driven  1,000-KW.  two-pha^r 
alternator,  condenser,  and  necessary  foundations,  £5,100 :  new 
fittings  for  Powick  boiler,  with  removal  and  re-erection,  to  be  paiii 
for  out  of  revenue,  i'250. 

Last  May,  the  Council  agreed  to  take  over  from  Messrs.  Heenan 
and  I'roude,  15  motors  for  £200.  The  Committee  has  now  sanctioned 
an  arrangement  whereby  10  of  these,  of  195  H.r.,  arc  to  be  exchanged 
for  10  new  motors  of  240  H.I',  from  the  Electric  Construction  Co., 
the  Council  paying  the  company  £2011. 


TRAMWAY  and  RAILWAY  NOTES. 


Ar<rentiua. — The  Lomas  Municipality  has  given  its 
sanction  to  the  concession  for  the  construction  of  an  electric 
tramway  in  Lomas,  the  concession  being  for  20  years. — Jlrriew  nf 
fh,'  Hirrr  I'lal,-. 

Australia. — According  to  Tlip  Standartl,  Mr.  Merz  has 
been  asked  by  the  Western  Australian  Government  to  give  his 
views  on  the  development  of  the  Perth  tramway  system.  After 
an  examination  of  the  (luestion,  Mr.  Merz  has  advised  that  certain 
extensions  to  the  tramways  should  be  made,  and  that  a  power 
station  to  supply  energy  for  both  tramways  and  railways  should  be 
established. 

Birniin)i^hani. — The  City  Council  has  decided  that 
application  be  made  to  the  Light  Railway  Commissioners  for  an 
order  under  the  Light  Railways  Act.  ISHii,  authorising  the  con- 
struction and  working  by  the  Corporation  of  a  light  railway,  joining 
up  the  Halesowen  light  railway,  with  the  line  from  Balden  Road 
to  Bearwood,  sanctioned  by  the  order  of  the  Corporation  obtained 
this  year. 

Brijfhton. — Tt  is  proposed,  on  the  recommendation  of 
the  Tramways  Committee,  to  make  provision  in  the  Corporation 
Parliamentary  Bill  for  power  to  equip  railless  traction  routes  from 
St.  George's  Road,  ru'i  Montague  Place,  to  Kemp  Town  Goods  Station 
entrance. 

Clydebank, — After  negotiations  lasting  several  years,  the 
plans  for  tramway  bridges  over  the  Forth  and  Clyde  Canal  at 
Dalmuir  and  Kilbowie  have  been  passed  by  the  Dean  of  Guild 
Court.     Of  the  expense  to  be  incurred,  Glasgow  Corporation  pays 

1:11,000. 

Continental  Xote. — Ger.many. — A  scheme  is  at  present 

under  consideration  lor  the  construction  of  an  electric  railway 
l)etween  Griersdorf,  Arnsdorf  and  Steinseiffen,  Silesia. 

East  kent. — The  15.  of  T.  has  confirmed  the  order  made 
by  the  Light  Railway  Commissioners  authorising  the  construction 
of  light  railways  from  Wingham  to  Stodmarsh,  and  from  Great 
Mongeham  to  Ripple  in  the  new  colliery  area. 

Folkestone — Sand»-ate. — The  National  Electric  Con- 
struction Co.  has  approached  the  Folkestone  T.C,  and  the  Sandgate 
I  .DC.  on  the  question  of  the  construction  of  tramways  or  a  rail - 
less  traction  system.  Both  Councils  have  decided  not  to  consider 
any  scheme  by  which  overhead  wires  would  be  used. 

Halifax.-^The  Tramways  Committee  has  decided  to 
introduce  a  motor-'bns  service  between  Mytholmroyd  and  Cragg 
Vale  within  five  weeks  of  the  date  of  the  Royal  Assent  to  the  Bill, 
which  it  is  promoting  in  the  next  session  of  Parliament.  From 
Councillor  C.  W.  Greenwood  the  Committee  has  received  an  offer  of 
a  personal  guarantee  of  £100  through  the  Mytholmroyd  D.C. 
Should  there  be  a  loss  the  service  will  be  continued  until  the  £100 
is  exhausted. 

Huddersfield. — The  Corporation  has  ajjproved  of  the 
tramway  extension  scheme  from  Elland  to  West  Vale.  A  sub- 
committee has  been  authorised  to  confer  with  the  Elland  D.C.  in 
regard  thereto,  and  application  is  to  be  made  for  the  necessary 
Parliamentary  powers.  It  has  also  been  decided  that  in  the  pro- 
posed Bill,  powers  be  inserted  for  the  running  of  railless  trolley 
vehicles  from  the  present  terminus  at  Outlane  to  the  borough 
boundary. 

Ilford. — A  report  upon  the  desirability  of  applying  for 
powers  to  extend  the  electric  tramways  through  the  Cranbrook  and 
Grange  Estates  is  to  be  prepared  by  the  tramways  manager. 

Reighley. — The  T.C.  has  discussed  the  recommendation 

of  the  Tramways  Committee  to  accept  the  offer  of  the  Trackles.s 
Trolley  Co.,  London,  to  construct  overhead  equipment  for  the  pro- 
posed railless  traction  system  from  Ingrow  Bridge  to  Hawprth,  at  a 
cost  of  £1,610.     A  resolution  of  acceptance  was  carried. 

leitb. — The  Provisional  Order  for  the  new  Lothians 
(electric)  Railway  is  now  prepared.  It  is  on  a  more  ambitiou.s 
scale  than  the  previous  one,  which  was  dismissed  earlier  in  the 
year.  A  syndicate  of  ccalmasters  and  others  are  promoting  this 
new  raUway,  with  the  main  object  of  getting  direct  and  quick 
service  from  the  collieries  in  Mid  and  East  Lothian  to  the  decks  at 
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Leith.  A  departure  has  been  made  in  the  drafting  of  this  Pro- 
visional Order  now  in  hand  by  meeting  objections  that  the  new 
line  would  be  practically  a  private  line.  It  will  in  addition  to 
working  the  coal  traffic  also  take  passengers  and  goods.  The 
principal  line  will  be  from  the  fishing  village  of  Cockenzie  to 
Leith  Docks ;  and  there  are  mapped  out  six  branches  or  short 
communication  lines  to  collieries  oflf  the  main  route.  The  plans, 
therefore,  are  on  a  larger  scale  than  the  previous  proposals  debated 
before  a  Committee  of  the  Lords  in  the  spring  of  this  year,  when 
the  preamble  of  the  Bill  was  found  not  proved.  Electric  power  is 
to  work  all  the  traffic,  and  this  will  necessarily  be  on  an  important 
scale.  This  new  Lothians  Railway  will  compete  with  the  North 
British  Railway. 

Lepton  (near  Huddersfield).— The  U.D.C.  has  ap- 
pointed a  deputation  to  interview  the  Huddersfield  Tramways 
Committee,  to  ascertain  whether  the  Committee  would  be  prepared 
to  extend  its  tramways  to  Grange  Moor. 

Liverpool. — The  new  type  of  double-deck  electric  tram- 
car,  designed  for  the  use  of  the  Corporation  service  by  Mr.  C.  ^\'. 
Mallins,  general  manager  of  the  tramways  department  (already 
described  in  the  Electrical  Review),  was  inspected  on  the  route 
on  Friday  last  by  the  Tramway  Committee,  and  is  understood  to 
have  given  general  satisfaction.  The  feature  of  this  car  is  that  a 
separate  entrance  and  exit  are  provided,  with  two  staircases 
running  in  opposite  directions  for  ingress  to  and  egress  from  the 
upper  deck.  A  barrier  rail  divides  the  incoming  and  outgoing 
passengers,  and  also  forms  a  recess  for  the  conductor  to  stand  in, 
with  suitable  checking  apparatus  for  the  collection  of  fares. 

London, — According  to  the  daily  papers,  the  .Aletro- 
politan  District  Railway  is  to  undertake  alterations  and  improve- 
ments at  Earl's  Court  Station,  in  connection  with  which  the  Ealing 
electrical  services  will  be  operated  in  future  without  obstruc- 
ting those  to  Wimbledon.  The  estimated  cost  of  the  work  is 
£70,000. 

London    Railway   Amalgamation.— It    is    officially 

announced  that  the  Central  London  and  City  and  South  London 
tube  railways  will  in  future  form  part  of  the  Underground  Electric 
Railways  system,  and  that  arrangements  have  been  concluded 
between  the  Metropolitan  Electric  Tramways,  Ltd.,  the  Tramways 
(M.E  T.)  Omnibus  Co.,  and  the  London  United  Tramways,  Ltd., 
tor  the  consolidation  of  the  interests  of  the  shareholders'in  these 
companies  by  the  formation  of  a  new  company,  and  also  by  the 
London  General  Omnibus  Co.  for  the  control  of  the  'buses  of 
the  Metropolitan  Co.  By  this  scheme  the  underground  obtains 
control  of  the  only  two  un.absorbed  electric  tube  lines  in  London, 
but  parts  with  the  management  of  the  London  United  Tramways, 
which,  under  the  proposed  amalgamation  with  the  Metropolitan 
Tramways,  will  be  under  the  management  of  Mr.  James  Devon- 
shire. 

In  the  circular  issued  to  the  City  and  South  London  shareholders, 
it  is  pointed  out  that  that  line  is  suffering  severely  from  competi- 
tion, and  that  the  board  has  agreed  to  promote  a  Bill  in  the  next 
session  of  Parliament  for  the  widening  of  the  tunnels  and  the  pro- 
vision of  the  necessary  capital  for  the  work,  and  for  new  rolling 
stock  and  electrical  equipment.  It  is  stated  that  the  new  concern 
will  control  capital  of  over  £23,000,000. 

Some  of  the  clauses  of  the  Metropolitan  Railway  Bill  are  of 
interest,  having  regard  to  its  acquisition  of  the  Great  Northern  and 
City  tube.  It  is  proposed  to  make  a  connection  between  the  latter 
and  the  Metropolitan  Co.'s  Liverpool  Street  station,  and  an 
extension  to  Princes  Street,  where  the  Waterloo  and  City  tube 
would  be  joined,  the  South-Western  Co.  being  associated  with  the 
Metropolitan  in  the  scheme. 

Morocco. — Application  has  been  made  for  a  concession 
to  construct  and  work  an  electric  tramway  in  the  town  of 
Melilla. 

IVottingiiam, — The  Corporation  is  promoting  in  Parlia- 
ment this  month  a  Bill  authorising  an  extension  of  its  running 
powers  outside  the  city  boundaries.  Under  the  scheme  provision 
is  made  for  the  introduction  of  an  electric  'bus  service  for  West 
Bridgford,  and.  in  view  of  the  Royal  Show  in  lfll5  at  Woolaton 
Park,  the  laying  of  a  tramway  in  Derby  Road  as  far  as  Woolaton 
Park  Gates. 

Stirling. — The  directors  of  the  Stirling  and  Bridge  of 
Allan  Tramways,  one  of  the  few  systems  still  relying  on  horses,  are 
at  present  considering  the  adoption  of  a  .system  of  mechanical 
traction.  According  to  Mr.  Brand  (Glasgow),  the  chairman,  they 
have  not  arrived  at  any  absolutely  definite  result,  and  are  still 
negotiating  with  companies  and  makers  cf  mechanical  traction 
machines  which  they  think  will  suit  them  better  than  new  tram- 
care.     Last  year's  traffic  receipts  were  £4,512. 

Tasmania.— The  Bill  which  was  to  have  enabled  the 
Hobart  City  Council  to  take  over  the  tramway  service  of  the 
Hobart  Tramway  Co.  was  rejected  in  the  Legislative  Assembly  by 
15  votes  to  i:i,  there  being  a  strong  feeling  that  the  Government 
and  not  the  City  Council  should  own  the  tramways. — Australian 
-Vhii?ifl  Standard. 


TELEGRAPH  and  TELEPHONE  NOTES. 


An  All-British  Atlantic  Cable.— On  Friday  last  Mr. 

Charles  Bright,  F  R.S,E,,  gave  evidence  before  the  Royal  Commis- 
sion on  the  resources  of  the  Empire  as  to  the  necessity  of  a  State- 
owned  Atlantic  cable,  connecting  the  United  Kingdom  with  Canada, 
and  so  with  the  Pacific  cable  to  Australia  and  New  Zealand.  He 
also  advocated  the  provision  of  cable  communication  with  the  Cape 
landing  only  on  British  territory,  pointing  out  in  each  case  the 
strategic  importance  of  national  control  in  time  of  war.  Wireless 
telegraphy  should,  in  his  opinion,  be  used  as  an  auxiliary  means  of 
communication  between  the  different  parts  of  the  Empire.  As 
was  well  known,  the  use  of  cipher  codes  for  the  purpose  of  ensuring 
secrecy  was  quite  ineffective, 

Australia. — The  wireless  telegraph  stations  at  Fremantle 
and  Port  Adelaide  were  opened  for  public  service  on  September 

3uth. 

France. — A  small  wireless  installation  suitable  for  an 
aeroplane,  and  actually  used  with  success  during  recent  French 
army  maniruvres.  seems  worthy  of  serious  attention  It  is  made  on 
the  Rouzet  system,  by  the  Soc.  Industrielle  de  T.S,F.  et  Elec 
and  using  high-frequency  current  produced  on  a  new  principle, 
gives  superior  results,  be;ng  exceedingly  regular  in  working, 
with  reduction  of  weight  and  bulk.  A  biplane  fitted  with  this 
equipment  can  maintain  communication  with  a  station  on 
the  ground  while  circulating  around  it  aloft  to  distances  embraced 
by  a  radius  of  100  kilometres.  It  draws  only  250  watts  from  the 
motor  driving  the  biplane,  and  weighs  no  more  than  30  kg. — 
V l7idiixfrie  EJectriqne, 

German  Islands. — A  wireless  scheme  to  link  up  the 
islands  of  the  Bismarck  Archipelago  with  Sydney  has  been  arranged, 
and  the  first  instalment  of  the  plant  has  reached  Rabaul,  in  New 
Britain.  The  station  will  be  on  the  Telefunken  system,  and  will  be 
of  high  power,  capable  of  calling  up  the  Pennant  Hills  station  near 
Sydney,  or  Yap,  in  the  Caroline  Islands. 

Germany. — The  German  cruiser  Gbbciu  at  Constanti- 
nople, is  said  to  be  in  wireless  communication  not  only  with  wire- 
less stations  in  Germany,  such  as  Norddeich,  on  the  coast  of  East 
Friesland,  but  also  ■ivith  the  flagship  IJeutschland,  in  home  waters. 

Imperial  Wireless  System. — As  briefly  mentioned  in 
our  last  issue,  on  Wednesday  last  week  the  evidence  of  Mr.  Beech 
Thomson,  president  of  the  Federal  Wireless  Telegraph  Co.,  of 
America,  was  taken  by  the  Select  Committee  on  the  Marconi  Agree- 
ment. He  said  they  were  transmitting  on  the  Poulsen  system  2,000 
— 2,500  words  daily  from  San  Francisco  to  Honolulu,  with  24  KW. 
They  began  this  service  on  October  20th  this  year.  In  the  daytime 
they  could  work  over  1,400  miles.  His  company  had  developed 
several  valuable  patents  since  it  commenced  operations,  and  very 
important  improvements  bad  been  made  in  the  last  six  months.  If 
the  negotiations  in  progress  with  the  English  company  were  con- 
cluded, it  would  have  the  right  to  use  the  patents  worked  by  his 
company  in  America.  He  had  refused  to  make  any  contract  with 
the  United  States  Government  until  the  system  was  perfected.  The 
continuous  wave  that  his  company  was  using  was  more  reliable  than 
the  spark  system.  He  admitted  that  the  United  States  Government 
had  made  no  contract  with  the  company,  and  that  its  future  rela- 
tions with  that  Government  depended  entirely  on  whether  the 
Government  was  satisfied  with  the  working  of  the  instruments 
when  they  were  installed.  After  8.30  a.m.,  the  signals  from 
Honolulu  grew  faint.  He  had  not  been  in  America  since  October 
L'Oth,  when  the  regular  service  was  first  established.  His  system 
was  not  the  same  as  that  which  was  oil'ered  to  the  British  Govern- 
ment by  the  Poulsen  representatives.  The  Marconi  Co.  had  brought 
two  lawsuits  against  his  company,  which  were  .otill  pending. 

On  Thursday  Mr.  Thomson  was  further  examined,  and  said  he 
was  certain  he  could  give  a  reliable  24-hour  service  over  2,000  miles. 
He  would  be  prepared  to  erect  6  stations  round  the  world,  2,000 
miles  apart,  within  8  months,  all  in  working  order.  He  stated 
that  American  wireless  experts  held  that  if  the  art  had  not  been 
controlled  by  Marconi  greater  progress  would  have  been  made  ; 
that  the  spark  system  on  which  Marconi  was  working  could  never 
be  developed  for  high-class  work,  and  that  the  damped- wave  theory 
contained  unlimited  possibilities.  The  group  of  men  with  whom 
he  was  associated  represented  a  capital  of  at  least  100  million 
dollars.  They  would  have  been  glad  to  tender  for  the  chain  of 
Imperial  stations  at  £(50,000  per  station  on  the  basis  of  ''no  play 
no  pay,"  giving  a  24-hour  service.  The  capital  of  his  company 
was  five  million  pounds.  He  refused  to  produce  a  balance-sheet 
and  to  answer  questions  about  his  company's  capital. 
I-  I  In  Monday  Sir  D.  de  V.  Graaff,  Minister  of  Posts  and  Telegraphs 
of  the  South  African  Union,  gave  evidence  on  behalf  of  his  Govern- 
ment, which,  he  said,  was  in  complete  accord  with  the  Imperial 
Government  on  the  subject,  and  cordially  approved  of  the  arrange- 
ments that  had  been  made.  His  Government  attached  great  im- 
portance to  the  fact  that  the  Marconi  Co.  alone  was  carrying  on  a 
continuous  long-distance  service,  and  would  not  take  part  in  any  . 
scheme  which  involved  experiments  and  delay.  The  experts  in 
South  Africa  stated  that  the  Marconi  system  was  the  only  one  that 
could  cover  the  distances.  After  heariFg  Mr.  Thomson's  evidence, 
he  certainly  would  not  support  the  giving  of  the  contract  to  his 
company  under  the  present  conditions.  It  was  the  strategical 
aspect  of  the  scheme  that  interested  his  Government.  He  hoped 
there  would  be  a  double  wireless  connection  with  South  Africa — on 
the  west  coa.st  as  well  as  the  east.     Asked  whether  it  would  be 
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rcanoiiablo  fur  tho  (lovernment  to  BUfrtfOht  that  the  Marooni  Co. 
would  not  be  allowed  to  use  thoir  patcntH  uii1i>h  they  atrreed  to 
terms  dictated  by  the  Government,  the  witne.sa  said  certainly  not. 
After  hftvintr  heard  Mr.  Thomaou's  evidence,  he  was  more  than  ever 
disposed  to  trive  the  contract  to  the  Marconi  Co.  ;  Mr.  Thomson's 
system  was  still  "  in  the  air." 

Kir  Alex.  Kinjf  was  recalled,  and  said  that  the  probable  revenue 
per  station  was  estimated  to  bo  over  £:U,Ooo,  makinir  for  the  six 
stations  about  £200,000  a  year,  on  the  assumption  that  there  was 
suHioient  work  to  occupy  the  stations  21  hours  a  day  at  the  specified 
rate,  llo  vehemently  protested  ajrainst  the  manner  in  which  he 
was  questioned  by  one  member  of  the  Committee — as  thouK'h  he 
were  a  prisoner— and  repeated  that  to  say  to  the  company  "if  you 
do  not  accept  our  terms  we  will  not  trive  you  any  licence"  would 
have  been  dishonest. 

Japan. — An  ofticial  of  the  .lapaucsc  Department  of  Com- 
munications has  been  appointed  to  visit  Great  Britain,  to  investijfate 
works  connected  with  electricity  and  Post-Office  work. 

Norway, — Tlic  (lovernment  lias  aiiproveel  of  the  agree- 
ment between  the  Norwegian  Telfgraph  Hurcau  and  the  Marconi 
Co.  for  tho  establishment  of  a  loupt-dietance  wireless  station. 

South  .Vmerica, — AV'irelesscommunit'ation  between  Lima, 
on  the  west  coast,  and  Vara,  on  the  east  coast,  has  been  suc- 
cessfully established  across  South  America  by  the  Herlin  Telefunken 
Co.  The  whole  distance  is  2,113  miles  across  virgin  forest,  the 
Andes,  nearly  20,000  ft.  in  height,  intervening.  Telegrams  handed 
in  at  Lima  are  sent  by  wirelejs  direct  to  Manaos,  a  distance  of  l,:f()7 
miles,  and  thence  again  by  radio-telegraphy  to  Para,  a  distance  of 
T-l."!  milee.—AiDfraliaii  Minhiij  Stitnilard. 

I'niteil  States. — The  wireless  station  ereeted  by  the 
United  ."States  Xavy  Department  at  Fort  Meyer,  Arlington,  Va., 
which,  when  completed,  will  represent  an  investment  of  over 
£200,000,  was  tested  on  the  night  of  October  25th,  when  messages 
were  sent  to  the  Key  West  and  Colon  stations.  It  is  expected  that 
the  station  will  possess  a  sending  radius  of  3,000  miles  under 
ordinary  weather  conditions.  Its  most  striking  feature  is  the  three 
steel  towers,  connected  at  their  tojis  by  a  series  of  23  wires,  from 
which  the  messages  will  be  radiated  and  received.  The  towers  are 
arranged  400  ft.  apart  at  the  corners  of  a  triangle  around  a 
central  receiving  and  sending  station.  The  westernmost  of 
these  towers  is  600  ft.  high  and  ITjO  ft.  square  at  the  base,  while 
the  other  two  towersare  150  ft.  high  and  120  ft.  square  at  the  base. 
The  wireless  equipment  in  the  station,  although  built  especially 
for  the  navy,  is  not  entirely  new,  having  been  in  use  at  the  Fessen- 
den  station  at  Brant  Rock,  Mass.,  in  1910,  where  it  was  subjected 
to  exhaustive  tests  for  a  period  of  over  eight  months.  The  equip- 
ment comprises  a  100-KW.  motor-generator  set,  energy  for  driving 
which  is  purchased  from  the  Potomac  Electric  Power  Co.,  of 
Washington.  At  the  end  of  the  motor-generator  shaft  is  a  syn- 
chronous rotating  spark-gap. — EU'ctricul  Wurld. 

Wireless  in  War. — It  is  stated  that  the  Turkish 
wireless  station  near  Smyrna  was  destroyed  by  the  Italian  cruiser 
Pirn  on  April  20th,  and  spectators  declare  that  about  200  shots 
were  fired  for  that  purpose.  As  a  consequence,  no  radiographir 
station  on  the  ooaat  is  in  the  hands  of  Turkey  iu  the  present  war, 
though  th^  Turkish  warships  are  partly  equipped  with  old  types 
of  Marconi  apparatus.  Shortly  before  the  outbreak  of  the  present 
war,  the  Ottoman  Government  obtained  two  modern  portable 
stations  on  the  Telefunken  system,  and  these  were  at  once 
dispatched  to  the  scene  of  operations.  On  the  other  hand,  the 
Balkan  States  have  provided  themselves  with  a  sufficient 
number  of  portable  stations  on  the  Telefunken,  Marconi, 
and  Poulsen  systems,  together  with  plant  made  by  the  Societe 
Fran(;aise  Radioelectrique,  of  Paris.  The  stations  at  Athens  and 
Varna,  which  are  equipped  with  the  new  type  of  Marconi  apparatus, 
are  able  to  communicate  with  one  another,  and  their  range  extends 
over  the  whole  of  the  scene  of  war.  It  is  said  that  these  two  land 
stations  are  of  special  importance  for  the  co-operation  of  the  land 
and  naval  forces,  as  13  Greek  warships  are  fitted  with  apparatus  of 
the  latest  type,  and  wireless  stations  are  also  installed  on  most 
of  the  Greek  and  Bulgarian  merchant  steamers.  The  range  of  the 
ghip  stations  is  such  that  the  vessels  are  able  to  get  into  com- 
munication with  the  land  stations  .at  Athens  and  Varna  at 
any  time. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aberdeen,  —  November  25th.  Six  electrically-worked 
luggage  lifts  for  the  Aberdeen  Joint  Station  Committee.  Engineer, 
Mr.  J.  A.  Parker,  80,  Guild  Street,  Aberdeen. 

Austria. — Drohobycz. — November  30th.  Tenders  are 
required  for  the  supply  for  the  year  1913  of  the  following  materials  : 
r>00  metal-filament  lamps,  3.">0  carbon  lamps,  3,500  arc  lamp  carbons, 
200  kg,  of  plain  copper  wire,  500  m.  of  insulated  copper  wire,  200  m. 
of  lustre  wire,  100  porcelain  insulators,  10  electric  hand-lamps,  and 
100  safety  switches.  Further  particulars  of  the  Direktion  der  K.k. 
Mineralol  Fabrik,  Drohobycz,  Austria. 


Ayr. — Tlie  T.C.  invites  tenders  for  the  supply  of  about 
220  tons  of  steel  grooved  tramway  rails  and  fishplates.  Mr,  J. 
Young,  Town  Buildings,  Ayr. 

Australia.  —  Souxu    Austbalia.  —  December   11th. 

I;ine  material  (Schedules  250-252),  and  submarine  telegrajA  cable 
and  cable  tank,  for  the  P.M.G.'s  Department.  See  "  Official  Notices  " 
November  1st. 

December  18th. -Telegraph  and  telephone  material,  for  the 
P.M.G.'s  Department.     See  "Official  Notices  '  November  8th. 

December  17th. -Three  sections  of  common-battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  October  25th. 

ViCTOiirA. — December  31»t.  Thirty  detectors,  for  the  P.M.G.'s 
Department.     See  "  Offieial  Notices  "  to-day. 

January  24th,  11113.  Two  I.OOO-KW.  steam  turbo-alternators,  for 
the  Melbourne  City  Council.     See  "  Official  Notices  "  to-day. 

NewSodthWai.es. — December  11th.  Telegraph  cable,  for  the 
P.M.G.'s  department.     See  "Official  Notices"  November  1st. 

Tenders  were  recently  invited  by  the  Sydney  Municipal  Council 
for  the  installation  of  a  storage  battery  in  the  neighbourhood  of 
King  and  .Macquarie  Streets.  The  invitation  has  temporarily  been 
withdrawn,  but  tenders  will  be  again  called  for  in  the  near  future. 
—Ti'iiderx  {M.  ami  K.  Ht'iieiv'). 

Balilerton,  ^Otts.  —  December  Uth.  The  Parish 
Council  invites  tenders  for  an  electrical  installation  for  street 
lighting,  consisting  of  the  necessary  lamp  standards,  posts,  over- 
head conductors,  incandescent  fittings,  insulators,  brackets,  kc. 
Particulars  from  the  Clerk,  Balderton  Parish  Council,  7,  Osborn 
Terrace.  Balderton,  where  a  complete  plan,  showing  the  proposed 
positions  of  all  lights  and  couree  of  cable,  can  be  seen  by  appoint- 
ment, 

llelBJuni.— November  2(jth.  La  Societe  de  I'E.xpositiou 
de  Gaud,  1913  (Rue  des  Moineaux),  Ghent,  is  inviting  tenders  for 
the  installation,  maintenance  and  working  during  the  period  of  the 
Exhibition,  of  the  pumps,  electric  motors  and  piping  required  in 
connection  with  the  cascade  in  the  Court  of  Honour. 

Birniinifhani,  —  November  25th.  Electric  motors 
(various),  for  the  City  Electric  Supply  Department.  See  "  Official 
Notices"  November  8th. 

Brussels, — Offers  rccjuired  for  the  supply  of  telegraph 
cables  and  fittings.  The  special  terms  are  contained  in  form 
No.  1,189,  to  be  had  on  application.  Deposit  1,300  fr.  Musee 
Commerciale,  Brussels. 

Dartford. — November  27th.  500  yd.  of  concentric  lead- 
covered  and  armoured  cables  and  accessories,  and  renewal  of  lighting 
battery,  for  the  U.D.C.  Electricity  Department.  See  "  Official 
Notices  '  November  1.5th. 

Kastbourue. — December  Kith.  H'J  long-burning  flame 
arc  lamps  for  street  lighting,  and  purchase  of  99  open-type  double- 
carbon  lamps  to  be  displaced,  for  the  Corporation.  See  "Official 
Notices  "  to-day. 

Edinburp:h, — November  23rd.  Electric  lighting  instal- 
lation at  the  Store  Cattle  Byres,  Cattle  Market,  Georgie.  Specifi- 
cations, &c.,  at  Engineer's  Office,  Dewar  Place,  Edinburgh  (deposit 
£1  Is.). 

Graveseud, — December  2nd.  High-tension  cables,  for 
the  Corporation.     See  "  OlEcial  Notices  "  to-day. 

llalifa.V. — December  3rd.  Two  water-tube  boilers,  with 
superheaters  and  mechanical  stokers,  for  the  Corporation  Tramways 
and  Electricity  Committee.     See  "  Official  Notices  "  today. 

Hungary. — December  Slst.  The  municipal  authorities 
of  Perjamo  (Torontal  Komitat)  are  inviting  tenders  for  the  establish- 
ment of  a  central  station  for  the  supply  of  electrical  energy  for 
public  and  private  lighting  and  power  purposes  in  the  town. 

Leeds. — December  2nd.  Electrical  equipment  required 
for  combined  centrifugal  sewage  pumps.  Mr.  6.  A.  Hart,  Sewerage 
Engineer,  26,  Great  George  Street,  Leeds,  (Deposit  £10,  return- 
able). 

London. — Hackney. — December  12th.  Open  type  and 
flame  arc  lamp  carbons,  for  the  B.C.  See  "  Official  Notices " 
to-day. 

New  Zealand. — December  16th.  Two  150-b.h.p.  Diesel 
engines,  two  100-KW.  dynamos,  balancer,  motor-generator,  switch- 
board, crane  and  oil  tanks  for  Miramar  (Town  Clerk).  Deposit 
£200.  Board  of  Trade  Commercial  Intelligence  Department, 
London,  E.G. 

December  30th. — The  Napier  B.C.  is  inviting  tenders  for  two 
motor-driven   centrifugal  pumps,   of    British    manufacture    only. 
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Commercial  Intelligence  Branch,  BDard  of  Trade,   73,  Basing-hall 
Street,  E.C. 

January  6th,  1913. — Switchboards,  for  the  Auckland  Harbour 
Board.    See  "  Official  Notices  "  November  1 5th. 

Portuffal. — By  a  decree  of  the  Minister  of  Public  Works, 
a  Commission  has  been  appointed  for  the  building:  of  a  new  head 
post,  telephone  and  telegrraph  office  in  Lisbon.  The  stafi  of 
inspectors  for  the  electrical  industry  will  also  be  lodged  in  the  same 
building-.  Should  the  scheme  be  realised,  there  will  be  a  large 
demand  for  electric  apparatus.  Firms  seeking  to  secure  orders 
should  apply  to  the  General  Administration  of  Posts  and  Tele- 
graphs. Lisbon. — Electroterhnisc/ie  yachrichten. 

Rathinines. — Xovember  25th.  Electric  ^viring  of  the 
new  Carnegie  Library  and  Technical  Institute,  for  the  Rathmines 
and  Rathgar  LT.D.C.  Specification  10s.  6d,,  can  be  seen  or  obtained 
at  the  Council's  electricity  works. 

Rimini  (Italy). — November  26th.  Offers  required  for 
the  supply  to  the  workshops  at  Rimini  of  an  electric  truck. 

Spain. — November  SOtb.  Tenders  are  being  invited  by 
the  municipal  authorities  of  Calanas  for  the  establishment  of  a 
central  electric  lighting  station  in  the  town. 

Novercbsr  30th. — The  municipal  authorities  of  Finisterre  (province 
of  Coruna)  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  four  years. 

Trinidon    Grange    (Co.    Durham). — December    7th. 

Electric  iittings  for  a  year,  for  the  Trimdon  Grange  Colliery.     The 
Storekeeper. 

Vienna. — December  !)th.  Tenders  are  required  for  the 
supply  and  erection  of  an  electrically- worked  locomotive  turntable 
in  the  Mahrisch-Ostrau-Oderfurt  railway  station.  Particulars  of 
the  K.k.  Nordbahndirection.  Vienna. 

M ig^an.-^November  25th.  liniform  clothing  for  the 
Corporation  tramway  employes.     Mr.  F.  Buckley,  tramways  traffic 


CLOSED. 
Atherton    (Lanes.). — The    I'.D.C.  has    accept€d    the 

tender  of  the  British  Westinghouse  Co.,  Manchester,  for  a  2.50-K.y.A. 
transformer. 

Aastralia. — The  following  contracts  have  been  placed, 

according  to  the  AuxtraUan  Miniii'/  SUntiianl : — 
Melbourne. — P.M.G.'s  department : — 

Rubber-insolated  copper  conductors.— Australian  Metal  Co.,  Ltd.,  £3,615. 
Copper  wire,  braided.— B.I.  and  Hclshy  Cables.  Ltd..  £530. 
Rubber-insulated  copper  wire.— W.  T.  Henley's    Telegraph  Works    Co., 

£6.263. 
Instruments  (measuring). — Western  Electric  Co.,  Ltd.,  £127. 
10.000  stoneware  insulators.— Commonwealth  .Kvl  Pottery  Co.,  £104. 
^laterial  for  wireless  telegraph  stations.— Inglis.  Smith  &  Co.,  £108. 

Brisbane.— P.M. G."s  department : — 
170  miles  wire.— Brabant.  £KS  and  £1,445. 
374  Td.  cable.— B  I.  and  Helsby  Cables,  Ltd.,  £301. 
990  "yd.  cable.— W.  T.  Henley  s  Co.,  £266. 
100  iron  poles.— Stewarts  &  Lloyds  (Australia).  £487. 

HOBART. — P.M.G.'s  department  : — 

Common-battery  switchboards.— Bartram  &  Son  P(y.,  Ltd.,  £318. 
Sydset. — P.M.G.'s  department :  — 

Switchboard  for  Peterham  Exchange.— Western  Electric  Co.  (Australia), 
Ltd.,  £4,646. 

Adelaide. — P.M.G.'s  department : — 

Telephone  switchboards. — J.  Bartram  &  Son  and  Western  Electric  Co. 

10  miles  wire.- Theodore  Zwicker  &  Co.,  £203. 

10  miles  copper  wire.— Noyes  Bros.,  £174. 

CO  miles  tiuned  copper  wire.— W.  T.  Henley's  Co.,  £516. 

200  common-battery  telephones.— Western  Electric  Co.',  £372. 

Bi'ip:hton, — The  T.C.  Electricity  Committee  recommends 
the  extension  of  the  agreement  with  Messrs.  Siemens  Bros.  Dynamo 
Works,  Ltd.,  for  the  supply  of  Wotan  lamps  for  side-street 
lighting. 

Dewsbury. — The  Dewsbuiy  and  District  Infirmary  Board 
has  accepted  the  tender  of  Messrs.  Wadsworth  &  Co.,  at  £280,  for  a 
new  electric  lift. 

Doncaster, — The  Electricity  and  Tramways  Committee 

has  accepted  the  following  tenders  :  — 

Albion  Motor  Co.— Motor  chassis,  £.5.W.  \        For  motor  tower 

Eawlinson's  Motors.— Tower  and  lorry  body,  £96.  J  wagon. 

Hadfleld's  Steel  Foundry  Co.— Specials  in  connection  with  Bentley  tramway 
extension,  £254. 

Glasgow, — The  T.C.  has  accepted  the  following  tenders 

for  tramways  department  requirements  : — 

Commutators. — British  Westinghouse  Co..  Ltd. 
Special  woik.— Hadfleld's  Steel  Foundry  Co.,  Ltd. 
M.F.  lamps.— Wm.  C.  Tuille  &  Co.,  Ltd. 


Government  Contraets. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

War  Office. 
Electric  crane.— J.  Carrick  &  Sons.  Ltd. 

Telenhones  — Spagnolelti,  Ltd..  West  London  ScientiOc  Apparatus  Co. 
Electrical  transporter. — John  M.  Henderson  &  Co. 

Inpia  Office,  Store  Depart-'UESt. 
Cables.— Sioraens  Bros.  &  Co..  W.  T.  Henley's  Telegraph  Works  Co. 
Generating  set. — Lancashire  Dynamo  &  Motor  Co. 
Insulators.— Marconi's  Wireless  Te'egraph  Co. 
Mouthpieces,  Ac— Peel-Conner  Telephone  Works,  Ltd. 

Crown  Agents  for  the  Colonies. 
Telephone  cable.- British  Insulated  is.  Helsby  Cables,  Ltd..  W.  T.  Henley's 

Telei?raph  Works  Co. 
Submarine  cable.— Telegraph  Construction  &  Maintenance  Co. 
Tubular  poles,  <&o.- Siemens  Bros.  &  Co. 
Pole  parts. — Francis  Morton  &  Co. 

Office  of  Works. 

Lifts  and  cranes  fornew  Stationery  Office  for  Office  of  Works  stores. -Aldoua 
and  Campbell,  Ltd. 

G.P.O. 

Telephonic  apparatus.— Automatic  Telephone  Manufacturing  Co.,  British 
L.M.  Ericsson  ManuTactiiring  Co..  International  Electric  Co.,  London 
Electric  Wire  Co.  and  Smiths.  Ltd..  Peel-Conner  Telephone  Works, 
Ltd-,  Siemens  Bros.  &  Co.,  Western  Electric  Co. 

Wood  arms.- Millar's  Timber  &  Trading  Co. 

Electric  light  cable.— J.  Prankenbure  &  Son=,  Ltd. 

Telephonic  cable.— British  Insulated  it  Helsbv  Cables,  Ltd.,  Callender's 
Cable  A  Construction  Co.,  W.  T.  Henley's  Telegraph  Works  Co., 
Johnson  &  Phillirs.  Ltd..  Siemens  Bros.  A  Co.,  Western  Electric  Co. 

Stoneware  ducts.— Albion  Clay  Co. 

Electric  light  fittings.— Reneral  Electric  Co. 

Telegraphic. ironwork. — Bul'ers.  Ltd. 

Telegraphic  wire.— India-Eubber,  Gntta-Percha  4  Telegraph  Works  Co., 
London  Electric  Wire  Ci.  and  Smiths,  Ltd. 

Wireless  station.  Valentia  Island,  Ireland.- Patrick  Murphy. 

EquipmeiJt  of  Edinburgh  Central  Telephone  Exchange. — Western  Elec- 
tric Co. 

Iveiffllley, — The  T.C.  has  accepted  the  tender  of  the 
Trackless  Trolley  Co..  Ltd..  for  the  overhead  equipment  for  trolley 
vehicles  from  Ingrow  Bridge  to  Haworth  (1  mile  1.100  yd.),  at 
£l.r,10.  on  cnndiflnn  that  a  car  shall  be  sent  on  trial  for  three 
months,  and  that  it  the  system  is  considered  to  be  unsalisfactory, 
the  company  will,  free  of  charge,  alter  the  equipment  and  adapt  it 
to  such  other  method  of  current  collection  as  the  T.C.  may  require. 

London, — L.C.C. — Consequent  upon  the  Council's  refer- 
ence back  of  the  Highways  Committee's  recommendation  to  accept 
a  tender  by  Messrs.  J.  Batt  &  Co.,  for  foreign-made  driving-wheel 
tires  and  pony-wheel  tires  (as  already  reported),  the  Committee  now 
recommends  tenders  for  acceptance  as  follows  : — 

Cammell,  Lai'd  it  Co.— P, 000  driving  wheel  tires,  at  £1  4s.  ench. 
Henry  Bessemer  it  Co.— 6.000  pony  wheel  tires,  at  £1  Is.  each. 

Nuneaton. — The  T.C.  has  accepted  the  tender  of 
Callender's  Cable  &  Construction  Co.  for  cable  for  extensions,  at  £97. 

Ranisbottoni. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Stewarts  it  Lloyds  for  poleii  and  fittings  required  for  the 
overhead  equipment  in  connection  with  the  tramways, 

Salford. — Messrs.  Quilliam  Bros,  have  received  an  order 
from  the  Corporation  tramways  for  four  Collins'  patent  automatic 
point  turners  with  patent  mercury  stuffing  box. 

Sanderland, — The  T.C.  last  week  accepted  the  following 
tenders  : — 

General  Electric  Co. — 27  flame  arc  lamps. 

E.  Cleaton.  Rces  *  Co.- Oil. 

W.  G.  Farrow  &  Co.— Tubing  and  bends. 

India.Rubber  i  Gutta-Percha  Co.— Cable. 

British  Insulated  &  Helsby  Cables.— e.h.t.  cable. 

Albion  Clay  Co. -Two-way  conduit. 

British  Westinghouse  Electric  &  Manufacturing  Co.— Wattmeters. 

Watford. — The  B.G.  has  accepted  the  tender  of  Messrs. 
Rogers  &  Gowlett,  Ltd.,  of  Watford,  for  electric  wiring,  &c.,  at  the 
workhouse. 


FORTHCOMING    EVENTS 


Institution   of   Electrical    Engineers   (Newcastle   Students*   Section).— 

Monday.  November  '25th.  AC  7.30  p.m.  At  the  ArmstroDg  College,  New- 
castle. Paper  on  "  Heating  and  Cooling  of  Electrical  Machinery,"  by  Mr.  P. 
Grice. 

Institution  of  Electrical   Engineers   (Manchester   Students'  Section).— 

Tuesday,  November  2  -th.  At  7.30  p.m  At  the  Municipal  School  of  Tech- 
nology. Manchester.  Paper  on  *'Indi\idual  Klectric  Driving  in  a  Modem 
"Weaving  Shed,"  by  Mr.  S.  N.  C.  K.  Whitehead. 
Faraday  Society.— Tuesday.  November  26th.  At  8  p.m.  At  the  I.E.E., 
Embankment^  W.C.  Papers  on  -  The  Billiter  Alkali-Chlorine  Cells."  by  Mr. 
A.  J.  Allmand  ;  and  "Note  on  the  Electrolysis  of  Nitric  Acid  Solutions  of 
Copper,"  by  Mr.  J.  H.  Stansbie. 

Institution  of  Electrical  Engineers  (Birmingham  Section).— Wednesday, 
November  *J7ch.  At  7.■^0  p.m.  At  the  Unive>sity,  Birmingham.  Paper  on 
"Earthed  r.  Uneaithed  Neutrals  on  Three-Phase  a.o.  Systems,"  by  Mr. 
J.  S.  Peck. 

Institution  of  Electrical  Engineers  (London).— Thursday,  November  26th. 
At  8  p.m.  Paper  on  "  Earthed  r.  Unearthed  Neutrals  on  Three-Phase  a.c. 
Systems,"  by  Mr.  J.  S.  Peck. 
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THE    ELECTRICAL    ENGINEEES 

(LONDON    DIVISION) 


Commanding  Offlcor— Likct.-Col.  H,  M.  Lkaf, 
The  folIowiDjr  ordere  have  been  ieened  for  the  current  week  : — 

Monday,  Noveiolier  25th.— "A"  Ccmpiiuy.      Company  training,  7  to  10  p  m. 
TueBdfty,  Novpmbor  2tUb.—*'B"  Company.    Recruit  training,  7  to  10  p.m. : 
company  training,  7  to  10  p.m. 

Thuraday,  November  28th.— "C  "Company.    Company  training,?  to  10  p.m. 
Friday,  November  29th.— "D"  Company.    Recruit  training,  7  to  10  p.m.; 


company  training,  7  to  10  p. 
Saturday,   Novembrr    30th 


at  Fi 


Company.     Run    wilh  portable  search- 
[p.m.,  for  work  on  'Wimbledon  Common.    "  A"Company.— 
Coalhouso.    Panule  at  Fcnchurch  Street  Station  at  8  p.m. 
Service  dress,  putties  and  greatcoat. 

(Signed)        P.  H.  Campbell,  Capt.  R.E.,  and  Adjt., 

For  Officer  commanding  L.E.E. 


NOTES. 


The   Eleetriciil    Kngincers'   Ball.  llU;{.— The  tenth 

annual  Kleotrical  Ensincers'  Ball  will  be  held  at  tbc  Hotel  Cecil  on 
Friday,  .January  31st.  The  Bamiuelinfr  Room  and  the  Supper 
Rooms  have  been  redecorated  since  last  year,  and  the  dancinp  floor 
has  been  relaid.  Mr.  H.  Glenister  s  Band  has  aijain  been  eiipofjed 
for  the  occasion.  The  following  gentlemen  have  consented  to  serve 
on  the  Committee  : — 

Alabaster,  H. 
Anderson,  A.  Bruce 
Bailey,  F. 
Baldwin,  0.  H. 
Belficld.  R. 
Berry,  H.  H. 
Blunt,  W.  W. 
Bowden,  J.  H. 
Brcu'Bon,  R.  P. 
Browett,  T. 
Brown,  C.  S.  Vesey 
Byng,  Leonard 
Callcnder,  .Tas. 
Cramb,  A.  C. 
Davfnport,  F.  R. 
Dobson,  Sydney 
Dunlop.  D.  N. 
Elder,  T.  C. 
Ferranti,  S.  Z.  de 
Fox,  E.  J. 
Garcke,  E. 
Gatehouse,  T.  E. 

Ej-ecvt'ne  Cnmini, 
W.  L.  ;  McMahon, 
Wordingham,  C.  H. 

//('//.   Srcrftarie.-'.— 

JJon.    Treasurer, — 


Geipel.  K. 

Geipel,  W. 

Gray,  .Taa. 

Gray,  R.  Kaye 

Grote,  E.  R. 

Hadley,  A.  E. 

Hawcs,  F.  B.  O. 

Hommond,  R. 

Hill,  Charles 

Highfield.  J.  S. 

Hirst,  H. 

Holden,  Col.  H.  Capel 

Hooper,  .Tohn  P. 

lluddleston,  J.  Snow 

Kingsbury,  .1.  E. 

Leaf,  H.M. 

Leigh.  F.  A.  C. 

Madgen,  W.  L. 

Matthews,  W.  Lee 

Mordey,  W.  M. 

McMahon,  P.  V. 

Murray,  Lee 
/-v.— Baldwin,   0.    H.  ; 
P.    V.  ;    Shepherd,    J. 


Naldcr.  F.  H. 
Nafh,  E,  A. 
O'Meara,  Major 
Partridge,  G.  W. 
Pearson,  Hugh  h. 
Railing,  M.  .J. 
Hohcrts,  Martin  F. 
Roff  nthal,  J.  H. 
Rutherford.  W. 
Rowell,  P.  F. 
Sharp,  Sydney 
Shepherd,  J. 
Siemens,  Alex. 
Sillar,  A.  M. 
Scholey.  H. 
Sparks,  C.  P. 
Steinilz,  .J.  .T. 
Sutton,  G. 
Taylor,  J. 
Wallis-Jones,  R.  J, 
Wordingham,  C.  H. 


Fox,   E.  J.  ;   Bladgen, 
Wallis-Jones,   R.  J  ; 


-Alabaster,  H.  ;  Sillar,  A.  M. 
Kingsbury,  .T.  E. 


Inquiries. — A  correspondent  asks  where  "  Saterite " 
insulating  material  can  be  obtained.  Makers  of  the  "  Defiance 
Resistance  "  and  "  Marmorite  "  are  a.sked  for. 

Manchester   Eleetro-Hannonic    Society.— AVe    have 

received  from  the  musical  director  a  programme  of  the  second 
concert  of  this  newly-formed  Society,  to  be  held  on  Friday, 
November  2?th.  From  a  musical  point  of  view  it  is  splendid,  and 
brings  back  to  our  minds  the  old  days  of  the  London  Electro- 
Harmonic  Society,  when  Haydn,  Mozart  and  Mendelssohn  quartets 
and  trios,  Bach's  double  concerto  for  two  violins,  Maurer's  con- 
certante  for  four  violins,  ice,  were  welcomed  and  thoroughly 
enjoyed.  Part  singing,  too,  was  then  made  a  feature,  and  what  can 
give  greater  pleasure  to  a  cultured  musician  who  can  follow  some- 
thing more  than  mere  melody,  the  soul  of  music  though  it  be, 
unless  it  is  Chamber  music.'  But,  alas  !  Tempo ra  mutant vr.  r.t  nu.< 
mvinmiir  in  illix.  The  taste  of  late  years,  amongst  the  younger 
people,  at  all  events,  is  all  for  the  variety  and  lightness  of  the  balls, 
a  new  turn  every  five  or  ten  minutes,  and  in  a  programme  of 
but  11  items,  to  perform  two  complete  instrumental  trios,  would  be 
enough  to  clear  the  King's  Hall,  although  in  the  early  days 
members,  who  are  no  longer  to  be  seen  at  these  concerts,  were  keen 
supporters  of  the  classical  side  of  the  Divine  Art.  We  can  only 
express  the  hope  that  Mr.  Smith  will  be  able  to  retain'the  high 
standard  he  has  set ;  we  must  "  wait  and  see."  It  may  be  added 
that  the  Manchester  Society  will  be  specially  pleased  to  welcome 
any  London  friends. 

'•  ISorthaiiipton  "  Past  Day  Stndents'  Association. — 

The  winter  programme  of  this  Association  opened  with  a  very 
successful  whist  drive  at  the  Furnival  Hall,  Holborn,  last  Friday 
evening.  The  N  Ions  Cfor  such  is  their  name)  duly  arrived  in 
couples,  but  electrolysis  soon  started,  and  dissociation  followed  in 
the  usual  way.  The  next  meeting  is  the  annual  reunion  of  country 
members  on  Saturday  evening,  December  28th,  at  the  Northampton 
Institute, 


Glastrow  Electricians'  Strike.— On  Saturday  at  noon 

.'jOO  eUfitrical  workmen  in  the  employment  of  various  Clydeaide 
shipbuilding  firms  struck  work.  The  present  maximum  rate  is 
8id.  per  hour,  and  the  men  demanded  an  increase  to  9d.  Three 
firmi),  Messrs.  Brown  &  Co.,  Clydebank,  W.  Beardmore  &  Co., 
Dalmains,  and  the  Fairfield  Co,,  Govan,  all  of  whom  have  pressing 
Admiralty  contracts  on  hand,  agreed  to  concede  the  advance,  but 
the  other  firms  refused.  A  strike  as  stated  was  declared,  and  the 
majority  of  the  electricians  have  come  out ;  there  were  no 
indications  of  a  settlement  at  the  time  of  going  to  press. 

Rheims    Conaress    of    Electroeulture. — The    first 

International  Congress  of  Electroeulture  and  applications  of  elec- 
tricity to  agriculture  and  agricultural  industries,  was  held  at  Rheims, 
from  October  24th  to  26th,  under  the  presidency  of  M.  Lonay, 
M.  Berthanlt  represented  the  Minister  of  Agriculture,  and  M. 
Gauticr  the  Academic  des  Sciences.  Delegates  from  Russia, 
Hungary,  Belgium  and  Luxemburg  were  also  present. 

Several  papers  were  r(;ad  on  electroeulture,  the  first  being  an 
historical  review  by  Lieut.  Basty,  who  has  tested  a  number  of 
methods,  including  those  of  Paulin  and  Schtchawinsky,  in  his 
gardens  at  Angers,  and  who  has  inventeii  a  /n'tit  purutonnerre  and 
dyiiamncaptrut — the  first  being  on  the  point-collector  principle,  and 
the  latter  employing  a  zinc-copper  couple  connected  by  a  wire. 
According  to  M.  Ba,sty,  the  growth  and  maturity  of  plants  are 
hastened,  and  a  finer  crop  is  secured,  by  the  application  of  the  above 
methods  ;  germination  is  accelerated  by  the  passage  of  a  very  weak 
current.  On  the  other  hand,  M.  Kiivessi  has  found  the  passage  of 
i>.c,  through  soil  in  which  grain  is  sown,  to  retard  and  impair 
germination — particularly  in  the  neighbourhood  of  the  electrodes, 
M.  Pilsoudsky  reported  very  favourable  results  from  the  use  of  iron- 
zinc  couples  on  a  very  large  scale  in  the  south  of  Hussia, 

M.  Blondin  described  the  manufacture  of  nitrogenous  manures 
from  atmospheric  nitrogen  :— (1)  By  the  formation  of  cyanamide 
from  calcium  carbide  ;  (2)  by  the  formation  of  an  aluminium  nitrate 
which  is  converted  to  ammr>niate,  and  then  to  ammonium  sulphate  ; 
(3)  by  the  use  of  a  highteusion  spark  discharge.  The  latter  process 
is  operated  on  a  huge  scale  in  Norwegian  works,  and  M.  Blondin 
communicated  numerous  details  of  working. 

M.  Fillet  dealt  with  electric  ploughing  as  practised  in  various 
parts  (chiefly  colonial).  A  temporary  or  trailing  supply  cable  is 
employed,  and  the  plough  is  haui(<l  to  and  fro  between  trucks  (one 
of  which  may  simply  act  as  an  anchor),  at  opposite  sides  of  the  field. 
Electric  motors  arc  now  quite  suitable  for  this  duty,  and  require 
little  upkeep.  Under  certain  conditions,  it  is  advantageous  to  erect 
private  generating  stations. 

M.  Leclerc  communicated  his  experience  with  electrically-driven 
root  and  chaff  cutters,  kc — machines  which  require  low  power,  and 
work  only  200-250  hours  per  annum.  Threshers  require  up  to 
10  H,p.  It  may  be  assumed  that  a  farm  consumes  about  10  KW.- 
hours  per  acre  per  annum  for  lighting  and  the  operation  of 
"indoor"  machinery.  The  advantages  in  favour  of  large  distribu- 
tion networks  from  large  central  stations  were  explained. 

M.  Escard  discussed  the  application  of  electricity  to  the  sterilising 
of  food  stuffs  (butter,  flour,  &c.)  and  water,  and  to  the  bleaching  of 
flour  and  the  dissipation  of  fogs. —  (ienie.  Ciril. 

Fatalities. — Lkehs. — Mr.  .T.  C.  Malcolm,  the  Leeds 
City  Coroner,  on  Monday  held  an  inquest  on  the  body  of  Edwin 
Howgate  (17),  of  Maud  Street,  who  was  found  unconscious  in  a 
burning  cellar  in  the  Fox  and  Grapes  Yard,  Kirkgate,  on  Friday 
afternoon.  He  was  taken  to  the  infirmary,  and  died  before 
admission. 

Benjamin  Howgate,  smallware  dealer,  Kirkgate.  the  tenantof 
the  cellar,  stated  that  fumes  and  smoke  were  ifsuing  from  the 
cellar  when  he  was  called  to  it.  He  found  no  sign  of  a  blaze,  how- 
ever, but  he  noti'-ed  the  electric  motor  buzzing.  He  inquired  for 
his  nephew,  the  deceased,  who  understood  the  working  of  the 
motors,  but  no  one  knew  where  he  was.  Witness  went  to  find 
him,  and  on  returning  met  his  brother,  who  told  him  the  lad  was 
in  the  cellar  dead.  Two  men  brought  him  up  in  an  uncon- 
scious condition.  Witness  also  said  that  the  cellar  had 
been  flooded  a  few  days  ago  owing  to  the  stoppage  of  a  sewage  pipe. 
The  medical  evidence  showed  that  the  condition  of  the  body  was 
quite  consistent  with  its  having  received  an  electric  shock. 

Mr.  Albert  Jones,  electrical  engineer,  said  the  coils  of  the  motor 
were  completely  burnt  out,  and  had  no  doubt  been  blazing.  As  a 
result  of  the  flooding  the  coils  bad  been  soaked  through.  They 
became  connected  electrically  with  the  motor  frame,  and  imme- 
diately the  cuirent  was  put  on  the  motor  it  would  either. blow 
the  fuse  or  bum  up  the  coils.  The  latter  evidently  occurred,  and 
the  machinery  had  been  made  so  that  anyone  touching  it  would 
receive  a  severe  shock. 

The  jury  returned  a  verdict  of  '  Accidental  Death." 

SoiTH  Staffs. — The  County  Coroner  held  an  inquest  at  Bilston 
on  Monday  relative  to  the  death  of  Frederick  Rigby  (LS).  which 
had  occurred  at  the  Spring  Tale  Works  of  Alfred  Hickman,  Ltd, 
The  evidence  of  an  electric  crane  driver  named  Frank  Schofield 
went  to  show  that  the  deceased  youth  had  been  working  an 
electric  controller  for  some  months  past,  and  he  was  regarded 
as  a  capable  operator.  On  the  night  of  the  1.5th  inst. 
Schofield  went  to  ask  Rigby  a  question,  and  found  him 
leaning  on  the  controller.  He  did  not  speak,  and  Witness 
swit<;hed  off  the  current,  whereupon  Rigby  fell  to  the  ground. 
He  was  picked  up,  but  death  took  place  within  a  few  minutes. 
There  was  a  bum  on  the  youth's  left  forearm,  and  witness  came  to 
the  conclusion  that  he  must  have  sustained  it  on  the  guard  or  on  the 
contact.  Replying  to  'Mr,  Haslam,  who  represented  the  firm,  witness 
said  there  was  a  wooden  platform  from  which  the  controllers 
should  be  worked.    The  iron  plate  on  which  Rigby  was  standing 
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was  on  the  other  side  of  the  controller  and  Rigby  should  not  have' 
been  on  it.  Dr.  John  Wells,  who  had  made  a  post-mortem 
examination,  said  he  could  not  attribute  death  to  anythin;?,  but 
having  heard  the  evidence  as  to  the  burn  on  the  forearm,  he  con- 
sidered the  youth  was  killed  by  an  electric  current  havin<r  parsed 
through  him. — William  Wetherall,  electrical  engineer  at  the  works, 
said  the  wood  platform  was  the  proper  plaoe  from  which  to  work 
the  controller.  The  latter  was  tested  immediately  after  the 
accident  had  been  reported,  and  it  was  found  to  be  all  right. 
The  j  ury  found  that  Rigby  was  killed  by  an  electric  shock,  the  result 
of  an  accident,  and  suggested  that  there  should  be  more  protection 
for  the  men.  Mr.  Haslam  said  the  firm  were  willing  to  carry  out 
any  suggestion  approved  by  the  factory  inspector. 

A   2.000-B,H.P.   Sinsrle-Cylinder  Diesel   Eno:ine.— 

From  time  to  time  we  are  permitted  to  penetrate  a  little  into  the 
semi-secrecy  with  which  Continental  Diesel  engine  builders 
surround  their  development  of  the  large  Diesel  engine.  Our 
contemporary.  Vie  Mofoi-  Sli  iji,  in  its  last  issue,  published  a  view  of 
a  complete  2,OuO-b.h.p.  single-cylinder  Diesel  engine  in  Messrs. 
Krupp's  works,  which  is  the  first  photograph  that  we  recollect 
having  seen  of  a  complete  engine  of  this  type.  We  gather  that  as 
much  as  2,500  b.h.p.  has  been  developed  in  its  single  cylinder, 
which  is  of  the  two-cycle  double-acting  type.  Views  have,  of 
course,  appeared  of  large  Diesel  engine  cylinders,  but  the  cylinder 
alone  does  not  constitute  an  engine. 

('oncert. — The  Lamp  and  Wiring  Supplies  Department 
of  the  British  Thomson-Houston  Co.,  Ltd.,  held  a  smoking  concert 
at  The  Cannon,  Walbrook,  E.C.,  on  Tuesday  evening  last,  Mr.  J.  N. 
Stephens  presiding. 

Appoiutiuent  Vacant.  —  Assistant  to  mains  superin- 
tendent, for  the  Greenock  Corporation  Electricity  Department  (.50s.). 
See  our  advertisement  pages  in  this  issue. 

The  Light  Railways  Bill. — In  tlie  House  of  Commons 
on  I8th  inst.,  this  Bill,  as  amended  in  Standing  Committee,  was 
considered,  and  Mr.  Robertson  moved  to  omit  Clause  2  giving 
power  to  the  Light  Railways  Commissioners  to  authorise  railless 
trolley  systems.  The  result  would  have  been,  says  the  report  in  the 
Times,  to  leave  matters  connected  with  railless  trolley  sy.stems  in 
exactly  the  position  which  they  had  previously  occupied.  "  It  seemed 
desirable  that  questions  of  responsibility  for  road  maintenance 
should  be  dealt  with  in  a  general  and  systematic  manner."  The 
voting  for  the  clause  was  134,  and  against  315 — majority  against  181. 
An  amendment  to  Clause  6,  moved  by  Mr.  Robertson,  was  described 
by  him  as  "practically  a  drafting  amendment,  designed  to  meet  the 
fear  expressed  in  Committee,  that  the  local  authorities  would  be 
under  no  check,"  and  it  was  carried  by  a  majority  of  177. 

Prize  Distribntioo. — The  distribution  of  prizes  and 
certificates  at  the  Borough  Polytechnic  Institute  tabes  place  on 
Monday,  December  2nd,  at  S  o'clock  p.m.  Sir  Albert  Spicer,  M.P., 
will  make  the  presentations. 

Institution  and    Lecture    Notes. — Institutiox   of 

Electrical  Engineers.— At  the  opening  meeting  of  the  ses- 
sion on  Thursday  last  week,  Dr.  Ferranti  presented  the  premiums 
awarded  for  papers  read  during  the  past  session,  and  announced 
that  Prof.  S.  P.  Thompson  had  presented  a  medallion  of  Wil- 
liam Gilbert  to  the  Institution.  He  then  read  the  list  of  names 
of  the  members  of  the  Indu.strial  Committee,  which  are  as  fol- 
lows :— Mr.  Duddell,  F.R.S.  (President  I.E.E.)  :  Mr.  H.  Hirst 
(Chairman  of  the  Committee)  ;  Messrs.  A.  B.  Anderson,  G.  Balfour, 
G.  H.  Bowden,  D.  N.  Dunlop,  S.  Z.  de  Ferranti,  E.  Garcke,  F,  Gill, 
Godfrey  Isaacs.  H.  C.  Levis,  C.  H  Merz,  R.  K.  Morcom,  W.  M.  Mor- 
rison, S.  Morse,  A.  H.  Preeoe,  H.  Faraday  Proctor,  W.  Rutherford, 
A.  H.  Seabrook,  A.  Siemens,  Dane  Sinclair,  C.  P.  Sparks,  A.  H. 
Stanley,  A.  de  Turckheim.  F.  j.  Walker,  and  H.  E.  Wimperis. 

Dr.  Ferranti  then  vacated  the  chair,  and  BIr.  Duddell,  the  new 
president,  read  his  inaugural  address.  In  moving  a  vote  of  thanks, 
Mr.  W.  M.  Mordey  spoke  of  the  excellent  work  that  had  been 
accomplished  by  the  president,  not  only  in  electrotechnics  but  also 
in  the  service  of  the  Institution,  and  Sir  John  Gavey,  who  seconded 
the  motion,  described  how  Mr.  Duddell,  on  receiving  from  him  the 
suggestion  that  some  means  of  measuring  the  excessively  weak 
currents  received  in  wireless  telegraphy  was  urgently  necessary,  in 
the  course  of  a  few  weeks  succeeded  in  devising  a  satisfactory 
instrument,  and  thus  overcame  one  of  their  greatest  difficulties. 

Physical  Society.— At  the  meeting  held  on  November 
8th,  a  paper  ''On  a  Method  of  Measuring  the  Thomson  Effect " 
was  read  by  Jlr.  H.  R.  Nettleton.  In  this  paper  an  investi- 
gation is  made  of  the  distribution  of  temperature  along  a  con- 
ductor conveying  an  electric  current  and  at  the  same  time 
moving  uniformly  through  two  fixed  temperature  sources.  The 
effect  of  the  Thomson  heat  on  the  distribution  is  seen  to  be  exactly 
similar  to  the  effect  of  a  small  impressed  velocity.  This  result  is 
applied  to  mercury  to  measure  the  Thomson  effect. 

A  paper  on  "  An  Improved  Joule  Radiometer  and  its  Applica- 
tions "  was  read  by  Mr.  F.  W.  Jordan.  An  abstract  of  this  was  given 
in  our  last  issue. 

A  paper  on  the  " Thermomagnetic  Study  of  Steel"  was  read  by 
Dr.  S.  W.  J.  Smith.  Thermomagnetic  measurements  make  it 
increasingly  evident  that  the  magnetic  properties  of  steels  are  fre- 
quently those  of  mixtures  of  magnetic  substances,  each  possessing 
characteristic  properties,  which  contribute  in  a  comparatively 
definite  way  to  the  properties  of  the  material  as  a  whole.  In  the 
ca«e  of  a  simple  ferromagnetic  substance,  magnetising  fields  can 
generally  be  found  in  which  the  permeability  variation  with  tem- 


perature is  comparatively  small  except  in  the  neighbourhood  of 
the  critical  temperature.  In  such  fields  there  is  a  very  clearly 
marked  ppak  in  the  permeability  temperature  curve  for  the  sub- 
stance. The  explanation  of  this  peak  which  the  molecular  theory 
affords  is  well  known,  and  suggests  that  the  phenomfnon  shou'd  be 
found  common  to  all  ferromagnetic  substances.  The  immediate 
object  of  the  paper  is  to  show  that  it  is  exhibited  by  the  carbide  of 
iron  (cementite)  which  exists  in  annealed  carbon  steels. 

Illuminating  Engineering  Society.— At  the  meeting  on  Tues- 
day last,  the  hon.  secretary,  Mr.  Leon  Gaster,  reported  on  progress 
made  during  the  past  few  months.  Reference  was  made  to 
the  importance  now  attached  by  the  Home  Office  to  the  subject  of 
the  lighting  of  factories,  to  the  work  done  at  the  International 
Congress  held  in  Milan  last  May  in  connection  with  the  prevention 
of  icdustrial  accidents,  and  to  the  lighticg  of  mines  and  miners' 
safety  lamps.  Papers  were  also  read  on  "  Ancient  Forms  of  Lamps  " 
(Mr.  J.  W.  Johnston),  "A  New  Illumination  Photometer"  (Mr. 
Haydn  T.  Harrison).  "Some  Simple  Colour  Boxes"  (Mr.  W.  C. 
Clinton),  "Photography  in  Illuminating  Engineering"  (Messrs.  J.  S. 
Dow  and  'V.  H.  Mackinney),  and  "  Miners'  Lamps." 

Royal  Scottish  Society  of  Arts. — "Electric  Projectors  and 
Some  of  their  Uses  "  was  the  subject  of  a  paper  read  by  the  vice- 
president,  Mr.  Alex.  Ogilvie,  B.Sc,  at  the  annual  general  meeting. 
Mr.  Basil  A.  Pilkingtcn,  for  his  paper  on  "Some  Recent  Improve- 
mfnts  in  Electric  Single  Wiring,  with  Special  Reference  to  the 
Author's  Terroid  System,"  was  awarded  a  Makdougall-Brisbane 
prize,  value  £5. 

Institution  ok  Electrical  Engineers  (Manchester  Sec- 
tion).— A  meeting  of  the  Section  was  held  on  Tuesday,  when 
Mr.  J.  S.  Peck  read  a  paper  on  "Earthed  c.  Unearthed  Neutrals 
on  A.C.  Systems."  A  discussion  followed,  and  was  replied  to  by  the 
author. 

Institution  of  Electrical  Engineers  (Scottish  Section). — 
On  the  12th  inst.  the  opening  meeting  of  the  session  was  held, 
and  the  chairman,  Mr.  W.  McWhirter,  gave  his  inaugural  address. 

Liverpool  University  Engineering  Society.— On  Tuesday 
last  week  Mr  J.  S.  Peck,  consulting  electrical  enginter  to 
the  Westinghouse  Co ,  Ltd.,  of  Manchester,  read  a  paper  on  the 
design  of  high-voltage  long-distance  transmission  plant. 

Junior  Institution  of  Engineers. — At  a  rrcent  meeting 
a  paper  was  read  by  Mr.  A.  H.  Tyler  on  "The  Application  of  COjto 
Refrigeration."  It  was  pointed  cut  that  COa  had  much  to  recom- 
mend it  as  a  refrigerating  medium,  as  it  was  inexpensive,  generally 
obtainable  and  safe  to  handle,  being  inodorous  and  harmless. 

Electrical  Association  of  New  South  Wales. — According 
to  the  Avxtrijlinn  Minhifi  Sttiiulanl,  the  annual  meeting  of  the 
AsEociation  was  held  at  Sydney  last  month.  At  the  conclusion  of 
the  ordinary  business  a  paper  was  read  by  Mr.  Burgess  (newly- 
elected  president)  on  "Some  Notes  on  Electric  Heating  and 
Cooking." 

Association  of  Mining  Electrical  Engineers  —A  meeting 
of  the  West  of  Scotland  Branch  was  held  on  Saturday  last  at 
Glasgow,  when  an  interesting  paper  was  read  by  Mr.  A.  Campbell 
King,  colliery  manager,  Wallhouse,  Linlithgowshire,  on  "  The 
Electrification  of  a  Small  Group  of  Collieries."  The  author  held 
that  if  current  had  to  be  distributed  over  fairly  long  distances,  it 
ought  to  be  at  a  pressure  of  3,000  volts  or  thereabouts,  alternating 
two  or  three-phase,  and  he  would  use  this  in  the  mine  at  a  voltage  of 
450  or  500,  either  alternating  or  direct  current.  It  was  to  be 
regretted  that  a  fair  proportion  of  electrical  accidents  happened 
with  coal-cutters.  He  thought  that  compressed  air  was  the 
ideal  motive  power  for  coal-cutting  machines  ;  but  in  order  to 
obviate  the  loss  in  transmission  of  power,  he  would  use  a  motor- 
driven  compressor  situated  at  a  convenient  distance  from  the  face 
and  thence  lead  air  pipes  to  the  gate  ends.  This  system  would  allow 
coal-cutting  to  be  carried  on  under  conditions  where  electrical 
coal-cutters  could  not  safely  be  operated  owing  to  gas.  A  coal- 
cutter was  not  an  ideal  subject  for  electrification,  because  the  con- 
ditions under  which  the  motor  had  to  work  were  anything  but 
satisfactory,  owing  to  vibration  and  dust.  Next  to  compressed  air, 
however,  he  held  that  the  D.c.  was  better  than  the  A.C.  machine. 
In  the  earlier  days  of  the  electrification  of  collieries  he 
had  seen  very  shoddy  electrical  plant  and  fittmgs  supplied. 
An  attendant  would  keep  a  motor  or  generator  in  better  condition 
if  it  came  to  a  colliery  decently  finished  and  substantially  made. 

Discussion  was  thereafter  resumed  on  the  paper  read  by  Mr.  A.  B. 
Muirhead,  Lenzie,  at  the  last  meeting,  on  "  Notes  on  Electricity,  Rule 
No.  7."  It  was  announced  that  a  smoking  concert  under  the 
auspices  of  the  branch  would  be  held  in  Glasgow  on  Saturday, 
December  14th. 

Institution  of  Electrical  Engineees(Westeen  Section). — 
The  inaugural  meeting  of  the  Western  Section  was  held  at  the 
Engineers'  Institute,  Cardiff,  on  Monday,  when  Mr.  W.  A.  Chamen 
delivered  his  inaugural  address,  of  which  we  give  an  abstract  on 
another  page. 

A  dinner  subsequently  took  place  at  the  Park  Hotel,  and  was 
well  attended,  the  chairman  being  supported  by  the  Lord  Mayor 
of  Cardiff,  Mr.  A.  P.  Trotter,  of  the  Board  of  Trade,  Mr.  W.  N. 
Lewis,  chairman  of  the  Cardiff  Chamber  of  Commerce,  Mr.  W. 
Judd,  Mr.  W.  McWhirter,  chairman  of  the  Scottish  Section,  Mr. 
Faraday  Proctor,  Mr.  Arthur  Ellis,  and  many  other  well-known 
gentlemen. 

The  loyal  toasts  having  been  duly  honoured,  Mr.  W.  D.  Wight, 
in  a  happy  speech,  proposed  "The  Institution  of  Elec- 
trical Engineers  and  the  Western  Section."  Mr.  W.  Judd  re- 
sponding, congratulated  the  Western  Section  upon  its  inauguration. 
He  said  it  was  thought  in  London  that  the  Institution  was  in  a 
flourishing  condition.  The  hard  work  of  the  past  few  years  was 
now  likely  to  bear  fruit.  The  result  of  a  great  deal  of  considera- 
tion was   to   give   the   Institution   a   handsome   and   commodious 
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habitation,  with  the  object  that  it  should  not  only  add  to  the 
dignity  of  the  Institution,  but  should  nlso  be  a  centre  for  electrical 
work.  Steps  would  be  taken  very  soon  to  form  a  lendinij  library 
in  connection  with  the  Institution,  80  that  members  from  the 
provinces  niinlit  see  valuable  works  of  reference.  It  would, 
he  believed,  be  without  doubt  the  finest  electrical  library  in  the 
world,  and  would  be  a  very  valuable  asset.  All  the  niisunder- 
etandinfjs  between  the  central  body  and  the  local  sections  were 
now  cleared  away,  and  a  feeling  of  friendship  and  solidarity  had 
l)een  established.  The  new  prctident  was  imbued  with  propre.'sive 
views,  and  there  were  other  schemes  before  the  Council,  and  a  (food 
deal  of  work  was  bcinfr  done. 

Mr.  W.  A.  Chamen,  who  also  re^ponded,  said  it  was  the  des're  of 
the  Council  to  make  the  Institution  really  a  useful  power  through- 
out the  land.  There  was  a  fear,  a  little  time  liack,  that  tmall  societies 
wouldbefoinied  in  the  provinces,  and  particularly  in  .South  Wales, and 
the  only  result  of  that  would  be  the  formation  of  another  unit, 
which  would  take  away  eome  of  the  power  and  force  which 
mi^'ht  be  available  to  the  preat  parent  Institution  for  carrying 
through  its  meatures.  and  there  was  undoubtedly  a  very  effective 
power  behind  a  large  body  of  people  who  were  united.  London 
understood  the  feelinp  in  the  provinces  to  the  full,  and 
wished  to  encourape  them  in  every  pos.^ible  way  ;  and  down 
in  Wales  they  desired  the  assistance  of  all  electrical 
enf^ineers  who  had  not  yet  become  members.  There  was 
between  2(;u,000  and  :i(jO,(JOO  ii.i'.  of  motors  working  in  the 
Western  district,  but  in  spite  of  that  only  about  21B  members  of 
all  grades  had  joined,  and  a  very  small  amount  of  reflection  would 
show  that  there  was  something  wrong  in  that,  for  there  must  be 
a  great  number  of  people  who  were  eligible,  and  who  ought  to 
join.  Arrangements  had  been  made  for  holding  meetings  if 
necessary  in  the  remote  corners  of  South  Wales,  as  well  as  at  Cardiff 
and  Bristol,  in  order  to  get  the  electrical  profession  generally 
interested  in  the  work  of  the  Institution. 

IVIr.  W.  McWhirter  then  proposed  the  toast  Of  'The  City  of 
Cardiff,"  to  which  the  Lord  Mayor  suitably  responded. 

Mr.  W.  North  Lewis,  in  proposing  the  health  of  the  Chairman, 
said  that  South  Wales  and  the  West  of  England  were  looking 
forward  to  great  electrical  developments  in  the  neai-  future. 

Mr.  Chamen  briefly  returned  thanks. 

During  the  evening  a  capital  musical  programme  was  gone 
through,  the  artistes  being  Miss  Mabel  Mander,  Mr.  Granville  Tate 
and  Jlr.  Sam  Taylor.  JIadame  Mander  Fox,  R.A.M.,  was  the 
accompanist. 

Institotion  ok  Et.ECTRioAi,  Enoinkers  (Yorkshire  Local 
Section). — The  second  ^reneral  meeting  of  the  session  will  be  held 
at  the  Leeds  University,  on  Wednesday,  December  4th,  at  7.15  p.m., 
when  a  lecture  will  be  delivered  by  Prof.  J.  Goodman  on  "  Roller 
and  Ball  Bearings."  A  plain  tea  will  be  provided  at  the  University, 
between  the  hours  of  t>  pm.  and  7.16  p.m.,  at  the  rate  of  Cd.  per 
head,  for  the  convenience  of  members  who  desire  to  fraternise. 

Lecture. — Mr.  0.  Cooke,  of  West  Moors,  on  Monday  last  week, 
entertained  a  large  audience,  assembled  under  the  auspices  of  the 
Wesley  Guild,  Wimborne,  with  a  lecture  on  eUctricity. 

Ilolborn  Public  Lijrlitinjr. — Referring  to  the  article 
In  connection  with  the  Holborn  public  lighting,  which  appeared  in 
our  issue  of  the  l.'ith  inst.,  Mr.  .1.  S.  Highfield  writes  to  point  out 
that  the  reflectors  used  in  the  lanterns  were  not  of  his  design,  as 
there  stated.  The  lanterns  were  designed  by  him,  but  the  form  of 
reflector  employed  is  that  designed  by  Mr.  Haydn  Harrison,  and 
used  by  him  in  several  of  his  lanterns,  and  Mr.  Highfield  wishe.'  to 
take  the  earliest  opportunity  of  pointing  out  that  to  Mr.  Haydn 
Harrison  is  due  this  ingenious  form  of  reflector. 

llie  Cliff'  Lift  at  Scarborough.— At  the  annual  meeting 

of  the  Scarborough  Central  Tramways  Co.  on  Wednesday — the 
company  controls  a  lift  from  the  top  of  the  cliff  to  the  bottom — 
the  chairman  remarked  that  the  coat  of  electric  power  had  been 
very  satisfactory.  The  power  was  converted  from  steam  to  elec- 
tricity about  two  years  ago.  The  chairman-added  that  they  used 
to  pay  for  coke,  when  running  the  old  engines,  as  much  as  £44, 
but  last  year  the  cost  was  only  £'J0  for  electricity  and  coke.  The 
number  of  passengers  bcoked  for  entertainment  places  was  40,678, 
against  23  54G  the  preceding  year.  The  total  number  of  passengers 
carried  was  204,082.  and  the  number  of  trips  32.211.  The  chairman 
added  that  theirs  used  to  be  a  6  per  cent,  dividend-paying  concern, 
but  the  street  tramways  had  hit  them  hard.  They  were  now  again 
on  the  up  grade,  and  the  dividend  had  risen  from  2s.  to,  this  year, 
3s.  6d.  per  share  (£5). 

Slafl"  Dance. — In  connection  with  the  Newcastle-upon- 
Tyne  Electric  Supply  Co.,  Ltd.,  a  Staflf  Dance  was  held  at  the  Heaton 
Assembly  Rooms  Heaton  Road,  on  Friday  evening,  November  15th. 
Mr.  and  Mrs  R.  P.  .Sloan  received  the  guests  at  7.45  p.m , 
and  dancing  continued  from  8.15  p.m.  to  1  a.m.  There  was  a  total 
attendance  of  about  240,  which  included  a  large  number  of  staff 
members  from  the  various  departments,  and  also  several  former 
members  of  the  company's  staff.  The  organisation  was  in  the 
hands  of  a  representative  committee.  The  rooms  were  tastefully 
decorated  ;  music  w-as  by  Mr.  R.  Jackson  and  orchestra,  and  the 
catering  by  Mr.  T.  Hall.  Special  travelling  accommodation  was 
provided  at  the  termination  of  the  dance,  to  convey  people  to  the 
coast.  Benton  and  the  neighbouring  districts. 

Pnllins:  the  Trolley  Cord. — Albert  Ashwin  was  sum- 
moned at  West  Ham  for  interfering  with  the  trolley  cord  of  a 
tramcar.  He  is  reported  as  saying  that  he  unwittingly  "  touched 
the  wrong  string."     He  was  fined  £2  and  *1  Is.  costs, 
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Thfi  Kditorit  Irtviff  electrical  et}g'uirf>rx,  whether  connected  with  tktt 
technical  or  the  commercial  nitJe  of  the  profcsifion  and  ivdvtttry^ 
aho  electric  tramicatj  and   railway  o/ficiah,  to  keep  readers  of  the 

Electrical  Review  voided  a.i  to  their  moiements. 


Central  Station  Officials.— Mh.  L.  H.  Cu.mhki(j.a.\1), 

afsistant  charge  engineer  at  Hampstead,  has  resigned,  in  order  to 
take  up  an  appointment  as  charge  engineer  atDew-sbnry  Corporation 
Electricity  Works. 

The  Watford  U.D.C.  has  appointed  Mu.  T.  Hollins  junior  shift 
engineer,  as  assistant  mains  superintendent,  vice  Mr.  B.  S.  Savory 
resigned. 

Mr.  a.  Mehceb,  outside  superintendent  at  the  Gravesend 
Corporation  Electricity  Works,  has  resigned. 

At  Nelson  Town  Council,  last  week,  the  resignation  of  Mu. 
Rennie  H.  West,  the  chief  clerk  in  the  electricity  department 
(who  is  leaving  for  Manchester),  was  accepted  ;  Mr.  Ralph 
Wilmore  was  promoted  to  the  position  of  chief  clerk. 

The  Tunbridge  Wells  T.C.  has  granted  an  additional  remuneration 
of  £30  to  Mu.  .1.  Be.muo.se,  chief  assistant  electrical  engineer,  in 
respect  of  the  satisfactory  services  rendered  by  him  whilst  in  charge 
of  the  undertaking  from  August  20th  to  October  14th. 

Mr.  C.  H.  Trittii.n,  of  Gillingham,  has  been  appointed  to  thi? 
post  of  shift  engineer  at  Watford  electricity  works. 

Tramway   Officials. — Mh.    W.    Binns,    engineer    and 

manager  of  the  Corporation  tramways  at  Reading,  has  accepted  an 
important  appointment  at  Para,  Brazil.  Mr.  liinns  went  to  Reading 
from  Newcastle  (in-Tyne  in  l'J03.  The  T.l.'.  on  November  14th 
decided  to  grant  100  guineas  to  Mr.  Binns  as  remuneration  for  extra 
and  special  services  rendered  in  connection  with  the  tramway 
undertaking. 

Consequent  upon  the  resignation  of  Mr.  Binns,  the  T.C.  has 
appointed  Mr.  G.  F.  Craven,  chief  assistant  engineer,  as 
general  manager  and  engineer  of  the  tramways,  at  a  salary 
of  £400  a  year;  Mr.  .Tas.  McLennan  Caldeu,  tramways 
works  assistant,  as  chief  assistant  engineer,  at  £180  a  year,  rising 
by  £10  per  annum  to  £200  ;  and  Mr.  Francis  Hauuy  Glover, 
engineering  assistant  at  the  depot,  as  works  assistant  at  £150  a 
year,  rising  by  £10  per  annum  to  £180. 

After  holding  the  position  of  engineer  and  manager  at  the 
Devonport  and  District  Tramways  for  about  four  years.  Me.  C.  W. 
DcuNi'oKi)  has  left  that  borough  to  take  up  the  appointment  of 
manager  of  Sheerness  and  District  Electric  Light,  Power  and 
Traction  Co.,  and  has  been  succeeded  at  Devonport  by  Mr.  George 
Caudwell,  formerly  general  manager  of  the  Hartlepool  Electric 
Tramways  Co.  Before  leaving  for  Sheerness,  Mr.  Durnford  received 
a  parting  gift  from  the  emplojes  in  the  shape  of  a  rose  bowl. 

Cieneral. — Following  upon  the  recent  municipal  elections 
in  Glasgow,  changes  have  taken  place  in  the  convenerships  of  the 
Tramways  and  Electricity  Committees.  The  new  conveners  and 
sub-conveners  are  :— Tramways  :  Bailie  Robt.  Kikkland,  con- 
vener ;  Bailie  Ja.mes  Alston,  sub-convener.  Electricity:  Bailie 
W.M.  B.  Smith,  convener ;  C'olncillor  W.  H.  Hanway,  sub- 
convener. 

The  directors  of  the  Chelsea  Electricity  Supply  Co.,  Ltd.,  have 
appointed  Mr.  W.  R.  Davies  to  be  chairman  of  the  company,  and 
Mr.  Stanley  Beeton  to  fill  the  vacancy  on  the  board  caused  by 
the  death  of  Sir  Irving  Courtenay. 

At  the  fortnightly  meeting  of  the  Xenagh  Urban  Council,  last 
week,  Mr.  Louis  Lawless  was  appointed  electrical  engineer  for  the 
purpose  of  supervising  the  erection  of  an  electric  plant  for  Nenagh. 
There  were  three  applicants  for  the  position. 

Mk.  Howard,  borcugh  electrical  engineer  at  Taunton,  has  been 
appointed  Lecturer  in  Electrical  Engineering  at  the  Borough 
Technical  Institute. 

After  42  years'  service  in  the  Postal  Telegraph  Drpartment  of 
the  Post  Office,  Mb.  H.  R.  Kempe,  the  Electrician  to  the  Depart- 
ment, retires  at  the  termination  of  the  present  year. 

The  Council  of  the  Chartered  Institute  of  Secretaries  has  elected 
Mb.  F.  J.  Walker  (St.  James'  and  Pall  Mall  Electric  Light  Co., 
Ltd.X  treasurer  :  and  Mu.  A.  F.  Harrison  (City  of  London  Elec- 
tric Lighting  Co.,  Ltd.),  a  member  of  the  Council. 

Mr.  Harold  D.  Symons  has  resigned  his  position  with  the 
British  Westinghouse  and  Manufacturing  Co.,  Ltd.,  in  order  to 
take  up  the  management  of  the  European  busincrs  of  the  Sterling 
Varnish  Co.     Mr.  Symons's  appointment  dates  from  the  1st  inst. 

Mr,  Councillor  F,  Dennim;.  J.P.,  and  Mr.  Councillor  J.  0. 
Pelton,  J.P.,  have  been  elected  chairman  and  vice-chairman 
respectively  of  the  Croydon  Corporation  Tramways  Committee. 

We  are  informed  that  Mu.  James  Walker  is  about  to  join 
the  staff  of  Messrs.  Edving  A:  Co.,  Ltd.,  water  power  engineers, 
and  will  also  join  the  board  of  directors.  After  -a  lengthy 
experience  with  the  contracting  firm  of  Messrs.  S.  Pearson 
and  Son,  of  Westminster,  he  was  engaged  by  Messrs.  J.  G.  White 
and  Co.,  Ltd.,  w-ith  whom  he  has  been  for  the  last  nine  years,  acting 
as  construction  superintendent  on  large  works  abroad,  and  latterly 
as  engineer-in-charge  of  constructirin  in  the  head  office  in  London. 
With  his  wide  experience  in  hydro-electric  undertakings  and  civil 
engineering  work  in  general,  he  will  be  a  great  acquisition 
to  the  firm.  Mb.  Reginald  K.  Moecom  has  also  consented  to 
act  on  the  board  of  Messrs.  Boving  &  Co. 

Mb.  Alfred  H..  Gibbings,  of  Buenos  Ayres.  is  now  in  this 
country  on  a  short  business  visit. 

CouNCiLLOE  James  Heald  has  been  re-elected  chairman  of  the 
Lancaster  Electricity  Committee  of  the  T.C. 
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CITY    NOTES. 


Allgeiueine  Elektrizitiits  Gesellsihat't. 

The  report  of  the  directors  for  the  year  ended  with  June  30tb, 
1912,  recommends,  as  was  mentioned  in  this  journal  on  November 
1st,  the  payment  of  a  dividend  of  14  per  cent.,  being  the  same 
rate  as  in  the  preceding:  year.  During:  the  year  the  turnover 
and  orders  on  hand  largely  exceeded  expectations,  and  the 
extension  of  the  company's  organisation  to  almost  all  parts 
of  the  world  suggested  that  a  year  of  general  industrial 
development  both  at  home  and  abroad  would  afford  increased 
possibilities  of  work.  In  addition,  the  supply  of  current 
from  large  central  stations  to  large  districts  was  rapidly  pro- 
gressing and  placed  exceptional  demands  on  the  capacity  of 
the  workshops.  In  order  to  meet  these  requirements,  con- 
siderable extensions  of  the  works  became  necessary,  and  these 
had  befn  partly  carried  out  and  were  partly  proposed.  Large 
funds  were  needed  lor  the  acquisition  of  sites  and  the  erection  of 
buildings  thereon,  the  extension  and  perfection  of  works  equipment, 
the  financial  participation  in  undertakings  in  accordance  with  the 
economic  problems,  and  the  share  taken  in  the  capital  increase  of  the 
Zurich  Bank  for  Electrical  Enterprises.  It  was  proposed  to  widen 
the  financial  basis  of  the  undertaking  in  order  to  maintain  the 
"  liquidity  "  desirable  tnr  the  working  programme.  According  to 
the  announcement  made  in  the  report  for  the  previous  year,  4i  per 
cent,  bonds  for  £1,500,000  had  been  issued  and  the  incidental  costs 
of  .-653,000  had  already  been  written  off  in  the  accounts  forl'Jll-12, 
It  was  now  intended  to  make  an  emission  of  new  shares  to  the 
nominal  amount  of  £1,250,000,  the  major  portion  of  which  would 
be  offered  to  existing  shareholders  by  the  company's  banking  group 
in  the  proportion  of  one  new  share  for  seven  present  shares.  The 
accounts  show  the  following  figures,  those  for  1910-11  being  added 
for  the  purpose  of  comparison  : — 

1911-12.       1910-11. 


Ordinary  share  capital    ... 

...    £6,500.000 

£6,500,000 

Loan  capital 

8,987,000 

2,517.000 

Gross  profits 

1,405,000 

1,257,000 

General  expenses 

43,000 

38,000 

Taxes         

85,000 

101,000 

Depreciation 

35,000 

82,000 

Xet  profits... 

1,187,000 

1,085,000 

Reserve  fund        

150,000 

118,000 

Bonuses     

45,000 

42,fe00 

Pension  fund 

45,000 

42,500 

Dividend   ... 

910,000 

805,000 

„          percent. 

14 

14 

Carried  forward 

36,000 

32,000 

It  should  be  explained  that  the  rate  of  14  per  cent,  applies  to  the 
whole  of  the  ordinary  share  capital,  whereas  in  1910-11  new  capital 
of  £1,500,000  only  participated  to  the  extent  of  7  per  cent.  The 
gross  profits  are  stated  to  have  been  solely  derived  from  manu- 
facturing, whilst  those  realised  from  financial  transactions  are.  as 
usual,  not  disclosed.  As  new  machinery,  tools  and  patterns  have 
been  completely  written  off  as  in  former  years,  it  is  naturally 
assumed  that  a  portion  of  the  financial  profits  has  been  devoted  to 
this  purpose,  and  to  any  further  depreciation  that  may  be  necessary 
other  than  the  sum  of  £35.000  set  forth  in  the  table  :  and  the 
remainder  of  the  profits  from  this  source  has  been  allocated  to  the 
undisclosed  reserve  fund.  It  is  noteworthy  in  this  connection  that 
apart  from  the  comparatively  fmall  holding  of  Government  and 
municipal  loans,  a  yield  of  108  per  cent,  was  obtained  on  the  book 
value  of  the  securities  in  portfolio.  The  open  or  disclosed  reserve 
fund,  with  the  present  addition  of  £150.000,  becomes  increased  to 
£3,250,000,  or  one-half  of  the  ordinary  share  capital. 

The  report  proceeds  to  state  that  the  deliveries  effected  by  the 
machinery  works,  comprised  11S.205  machines,  and  transformers 
of  a  total  of  2,.^29,000  H.p,,  as  compared  with  92,186  of 
2,385,869  H,P.  in  1910-11.  Thesefigures  do  not  include  the  turnover 
at  the  company's  work  in  Vienna,  Riga  and  Milan,  which  raises  the 
grand  total  to  133,499  machines  and  transformers  of  3,620,000  h,p., 
as  against  92,470  of  2,830,000  H.P.  in  1910-11.  A  new  development 
at  the  Berlin  works  related  to  the  electrical  equipment  of  submarine 
boats  with  a  special  type  of  motor  and  switching  apparatus.  The 
prices  realised  by  the  turbine  works  showed  a  slight  improve- 
ment, and  the  steam  turbines  delivered  numbered  312  of  735,648  h.p., 
as  contrasted  with  284  of  441,467  H.P.  in  the  previous  year.  A  new 
speciality  was  the  introduction  of  boiler  feed  pumps  driven  by 
turbines,  and  a  large  number  was  already  in  operation.  The  degree 
of  activity  in  the  arc  lamp  factory  was  about  the  same  as  in 
1910-11,  whilst  a  further  favourable  development  took  place  in  the 
meter  department,  notwithstanding  declining  prices. 

The  Oberspree  cable  works  were  so  well  occupied  that  by  the 
adoption  of  double  and  triple  shifts  it  was  possible  to  execute  the 
increased  orders.  The  company's  consumption  of  copper  advanced 
from  27,034  tons  in  1910-11  to  31,326  tons  last  year.  Concerning 
metal-filament  lamps,  the  report  mentions  that  the  turnover 
expanded  by  80  per  cent,,  and  the  production  had  to  be  per- 
manently extended.  On  the  other  hand,  the  sale  of  carbon  lamps 
declined  under  the  operation  of  these  circumstances.  The  compre- 
hensive extensions  made  by  iron  and  steel  producers  afforded 
abundant  employment  to  the  company's  department  for  large 
machines,  and  the  demand  for  these  units  continues  at  the  present 
time:.  The  rolling  mill  motors  delivered  and  under  construction 
comprised  385  of  a  total  of  680,000  H,P,,  whilst  an  increased  busi- 
nees  was  transacted  in  mining  plant.  After  referring  to  central 
stations    and   tramway  work,  the   report  states  that  two  turbo- 


dynamos,  each  of  10,000  KW,,  are  about  to  be  started  by  the  Victoria 
Falls  and  Transvaal  Power  Co,  and  two  further  units  of  12,000  KW, 
are  expected  to  be  brought  into  operation  by  the  end  of  this  year. 
The  total  capacity  of  the  plant  supplied  by  the  company  to  the 
Victoria  Falls  Co.  will  then  have  reached  230,000  H  p.  It  is  added 
that  the  total  number  of  employes  is  70,162,  as  compared  with 
60,818  a  year  ago,  and  6,551  and  .5,454  in  the  two  years  respec- 
tively are  engaged  at  the  works  in  Vienna,  Riga  and  Milan. 


Provincial  Tramways  Co,,  Ltd. 

Me.  Andrew  Beattie  presided  on  Friday  last  over  the  ordinary 
general  meeting  of  this  company  held  at  the  offices,  Moorg.ate 
Station  Chambers,  E.G.  In  moving  the  adoption  of  the  report 
(see  Electrical  Review,  page  SOO)  he  said  that  at  the  last 
annual  meeting  he  had  the  pleasure  of  presenting  an  excellent 
report  which  was  attributed  to  the  very  fine  summer.  The  net 
receipts  on  that  occasion  amounted  to  £36,434,  as  compared  with 
£33,4.'.4  in  1910,  an  increase  of  £3,000.  It  was  then  stated  that 
the  directors  were  afraid  that  it  would  be  difficult  to  keep  up  to  that 
high  water  mark.  However,  the  net  profits  for  the  year  under 
review  were  £30,061,  which  was  only  a  small  decrease  of  £393,  That 
was  more  than  accounted  for  by  the  increases  in  the  price  of  coal, 
wages,  and  the  company's  contribution  under  the  National  Insurance 
Act.  Their  increased  expenditure  was  considerably  more  than 
the  decrease  in  the  net  profits.  It  would,  therefore,  be  seen  that 
this  year  was  even  better  than  last  year,  which  was  the  second  best 
in  the  history  of  the  company.  The  directors  further  desired  to 
point  out  that  the  summer  of  1911  was  a  most  exceptional 
one,  whereas  this  year  was  positively  wet,  and  altogether 
most  unfavourable  for  tramway  trafBc.  He  need  scarcely 
point  out  that  such  adverse  conditions  affected  tramway 
enterprises  at  seaside  towns  more  than  those  at  inland  centres. 
He  asked  the  shareholders  to  congratulate  themselves  on  the 
year's  earnings.  The  directors  were  more  than  pleased  at 
the  satisfactory  results.  It  showed  that  a  progressive  tramways 
company  was  directed  by  men  of  experience.  The  dividend 
of  7{  per  cent,  was  the  same  as  last  year.  During  the  past 
year  the  directors  had  given  special  attention  to  the  question  of 
motor-omnibusfs.  There  were  several  points  in  favour  of  omnibuses 
as  compared  with  tramways.  The  cost  of  running  was  cheap  ; 
there  was  no  track  to  lay  down,  and,  consequently,  a  saving  in 
capital  expenditure  :  no  wayleaves  to  pay  to  local  authorities ;  no 
payment  demanded  by  Iccal  authorities  in  regard  to  widenings  or 
improvements  of  streets  ;  no  local  authorities  calling  attention  to 
the  state  of  the  track  or  roadway,  and  the  'buses  could  take  up 
passengers  close  to  the  footway.  It  would  be  seen  that  the  advan- 
tages were  great,  and  it  would  be  found  the  disadvantages  were  few 
now  that  the  motor-'buses  had  reached  a  point  near  perfection.  In 
view  of  these  facts,  the  directors  had  instituted  a  service  of 
omnibases,  and  with  advantage  to  the  company.  They  did  not  fear 
competition  from  thft  outside.  They  were  quite  alive  to  all  that  was 
going  on,and  they  proposed  increasing  the  number  of  motor-omnibuses. 
The  factof  having  these  motor-  bus  services  would  enable  thecompany 
at  any  time,  if  they  thought  local  authorities  were  unreasonable 
in  their  demands  for  wayleaves  or  taxation,  to  be  more  independent 
than  hitherto.  The  best  relations  existed  between  the  company 
and  the  different  local  authorities.  They  carried  out  their  agree- 
ments in  the  spirit  and  the  letter,  and  they  believed  their  policy 
was  recognised  and  reciprocated.  The  directors  had  also  had 
under  consideration  the  question  of  taking  upon  themselves  third- 
party  risks.  The  premium  paid  to  the  insurance  company  was  a 
little  over  £1,000,  and  the  actual  amount  they  had  been  called  upon 
to  pay  for  accidents  was  £280.  That  had  been  about  the  average 
for  the  past  four  years.  It  would,  therefore,  be  seen  that  had  the 
company  taken  the  risks  themselves  there  would  have  been  a  con- 
siderable saving.  It  had  been  thought  that  if  the  company  could 
form  a  reserve  of  £6,000  at  the  rate  of  £1,000  a  year  they  might 
take  the  third-party  risks.  The  directors  took  different  views  upon 
the  subject.  It  had  to  be  remembered  that  should  there  be  a 
serious  accident  it  would  mean  a  big  draw  on  the  company's 
resources.  In  the  event  of  no  such  accident  the  shareholders 
would,  of  course,  realise  the  benefit  of  saving  the  premiums  which 
would  otherwise  go  to  the  insurance  company.  At  present  matters 
were  in  utatns  quo.  Turning  to  the  balance-sheet,  the  chairman 
pointed  out  that  it  did  not  disclose  any  details ;  such 
information,  however,  could  be  obtained  by  any  share- 
holder. It  was  to  the  dividends  that  the  shareholders  really 
looked,  and  he  hoped  that  the  present  state  of  things  would  con- 
tinue. He  had  no  reason  to  suppose  that  there  would  be  any 
change.  The  company  was  never  in  a  more  healthy  condition, 
and  he  was  not  without  hope  that  it  might  be  more  prosperous 
than  in  the  past. 

Mr.  S.  Hern  seconded  the  motion,  and  remarked  that  they  felt 
it  was  in  the  interests  of  the  shareholders  that  they  should  take 
steps  to  take  advantage  of  the  motor-omnibus  traffic.  The  directors 
felt  they  must  not  be  behind  the  times. 

The  report  was  adopted. 

The  following  resolution  was  also  carried:  "  That  the  company 
be  authorised  to  run  motor-omnibuses  or  cars,  motor  char-a-baccs, 
or  other  mechanically -propelled  vehicles  either  in  connection  with 
the  tramways  or  otherwise." 


Richard    Ilornsby     &    Sons,    Ltd. — The    directors 

announce  a  dividend  on  the  ordinary  and  new  shares  of  6i  per  cent., 
less  income-tax,  for  the  year  ended  September  30th,  placing 
£10,000  to  reserve  account,  and  carrying  forward  £3,877. 


Vol.71.    No.  1,828,  November  L-,1912.]    THE     ELECTRICAL     REVIEW. 


848 


Ania/oii  Tele^rapli  <  o,,  Ltd. 

Mk.  Geo.  Iveith  (chairmiiii)  presided  on  Monday  at  the  otficee, 
12,  Old  liioiid  Street,  E.G.,  over  the  eighteenth  ordinary  general 
ineetin(f  of  the  above  company. 

Ill  movinj,"-  the  adoption  of  the  report  (see  Kleo.  Rev.,  pafre  75il), 
the  Ch.u H.MAN  said  their  business  in  the  Amazon  had  been  quiet, 
and  not  so  active  as  it  was  during'  the  previous  year,  when  owinjT 
to  the  exceptionally  hiffh  price  of  rubber,  and  the  political  troubles 
in  Monaos,  there  was  remarkable  increase  in  the  trafKc  passinjj  over 
the  cables.  The  rubber  statistics  showed  that  the  crop  last  year 
was  the  larurest  ever  gathered,  but  prices  were  low  and  steady, 
which  caused  a  decrease  in  the  number  of  telegrams  required  for 
market  quotations.  Fluctuations  of  exchange  also  always  brought 
in  a  large  number  of  telegrams,  but  that  also  was  reduced 
by  the  steadiness  of  the  exchange  during  the  year.  All  this 
had  had  a  corresponding  effect  on  the  year's  business. 
The  traftic  receipts  showed  a  decrease  of  about  lo  per  cent,  as  com- 
pared with  those  of  the  preceding  year,  but  were  '2^i  per  cent,  more 
than  the  year  before  that.  Interest  on  the  year's  cash  balances  also 
brought  in  £C()!l  more,  and  the  total  revenue,  including  the  sub- 
sidy, came  out  at  *:  Ui  1,441,  or  £14, 0.SO  less  than  last  year.  The 
expenses  at  stations  showfd  an  increase  of  £l,2'.tO,  mainly  due 
to  the  placing  underground  of  the  landlines  at  Para  and  Manaoe. 
Establishment  expenses  had  been  increased  by  the  additional 
expense  of  the  new  steamer  Jin  mux,  which  went  out  to  the  Amazon 
last  June.  Surveys  and  trench  cable  for  the  renewal  and  extension 
of  the  Lago  tJrande  cable  between  Sautarem  and  I'arintins  had  also 
increased  the  miscellaneous  expenses.  On  the  other  hand,  the  cost 
of  cable  used  during  the  year  showed  a  large  decrease,  and  the 
total  expenses  attending  maintenance  and  cable  showed  a  decrease  of 
Jil,.S53.  The  aggregate  of  the  other  items  of  expenditure  also  showed 
a  decrease,  whilst  the  usual  depreciation  hitherto  written  off  the 
Viliiiiii  was  omitted  and  included  in  the  special  reserve  now  estab- 
lished for  the  renewal  and  maintenance  of  cable  steamers. 
Altogether  the  working  expenses  amuunttd  to  j(i51,l'.l!i,  or  £3,74<i 
less  than  last  year.  As  regarded  the  other  charges  against  the 
year's  revenue  £1.-1,000  had  been  paid  in  debenture  interest,  but  no 
charge  had  yet  been  made  for  the  half-yearly  redemption,  which 
commenced  this  year,  and  would  form  a  charge  on  the  revenue  of 
the  current  year.  £15,000  was  added  to  the  general  reserve  fund 
for  the  maintenance  of  the  cables,  and  £12,000  was  applied  to  the 
special  reserve  for  the  maintenance  of  the  cable-ships.  After 
meeting  thefe  charges  and  the  working  expenses  the  directors  were 
able  to  recommend  the  payment  of  a  dividend  of  4  J  per  cent,  for 
the  year,  leaving  £5,(364  to  be  carried  forward.  Their  cables 
were  working  well  and  gave  the  Government  and  the  public  a 
rapid  service.  They  were  still  difficult  and  co»tly  to  maintain 
in  the  main  river  of  the  Amazon,  especially  when  the  river  was  full, 
but  even  in  that  respect  the  position  was  gradually  being 
improved.  Every  opportunity  was  taken  to  remove  the  cable  to 
any  side  water  which  could  be  found  suitable  for  the  purpose. 
Their.new  small  steamer  Bamoi!  greatly  facilitated  this  work,  and 
removed  the  delays  and  difficulties  which  had  hitherto  been 
experienced  in  effecting  shallow  water  repairs.  The  Itumox  was 
also  capable  of  taking  the  place  of  the  larger  steamer  i'i/ii/i;/  ff 
repairs  in  the  main  river  had  to  be  attended  to  when  that  steamer 
was  not  available  for  the  work.  All  this  should  ensure,  as  far  as 
possible,  the  efficient  maintenance  of  the  cables,  and  the 
perfect  working  of  the  business.  This  year  business  in 
the  Amazon  continued  good,  and  the  traffic  receipts  up 
to  date  compared  favourably  with  those  of  last  year. 
On  the  1st  inst.  their  local  rates  were  considerably  reduced, 
but  they  hoped  to  recoup  this  by  a  satisfactory  increase  from  that 
traffic  during  the  coming  rubber  season.  lie  might  also  mention 
that  the  automatic  reduction  now  made  in  the  rates  reduced  some 
of  the  lower  ones  more  than  should  be,  and  he  hoped  the  Govern- 
ment would  grant  a  reconsideration  of  this  and  of  other  unneces- 
sary restrictions  which  acted  unfairly  on  the  successful  working  of 
the  service. 

Me.  E.  B.  Ellice  Clark  seconded  the  motion,  and  the  report 
was  adopted  without  discussion. 


I'nited  River  Plate  Telephone  Co.,  Ltd. 

Sir  Frederick  Green,  J.P.,  presided  on  Tuesday  over  an  extra- 
ordinary general  meeting  of  the  shareholders  of  this  company,  held 
at  Winchester  House,  E.G.  In  proposing  a  resolution  increasing 
the  number  of  the  directors  to  six,  and  the  appointment  of  Mr. 
George  Franklin  to  a  seat  on  the  board,  the  chairman  said  the 
vacancy  had  been  brought  about  by  the  lamented  death  of  the  late 
chairman.  Sir  Irving  Courtenay.  Sir  Irving  was  one  of  the  original 
directors  when  it  was  a  small  affair  and  not  very  prosperous.  For 
21  years  he  had  been  chairman,  and  during  his  tenure  of  office  the 
company  had  gone  on  by  leaps  and  bounds,  and  he  had  not  the 
slightest  hesitation  in  saying  that  it  was  largely  owing  to  the  late 
chairman's  ability  and  zeal  that  the  company  had  been  brought  to 
its  present  flourishing  position.  That  had  been  recognised  on  the 
other  side  of  the  world  as  well,  for  they  had  received  a  letter  from 
Dr.  Drago,  the  chairman  of  the  Local  Committee  in  Buenos  Ayres, 
statirg  how  greatly  they  appreciated  Sir  Irving's  visits  to  them. 
He  never  spared  himself  in  his  work  for  the  company,  and  he  abso- 
lutely refused  to  obey  the  doctor's  orders  and  take  things  more 
quietly.  All  his  colleaBues  on  the  board  greatly  regretted  his 
death,  and  how  great  his  loss  was.  was  quickly  found  out  when  they 
tried  to  fill  his  place.  He  (the  chairman)  had  no  doubt  that  on 
the  board  they  had  sufficient  ability  to  fill  the  position  of 
chairman,  but  for  one  reason  or  another  they  had  not  found  it 
possible  among  themselves  to  elect  a  gentleman  who  would,  in  their 


opinion,  satisfactorily  fulfil  the  requirements  and  do  the  work  which 
Sir  Irving  Courtenay  had  been  doing  so  successfully  for  the  last 
21  years.  They,  therefore,  had  to  look  abroad,  and  he  thought  they 
were  to  be  congratulated  that  they  had  found  .Mr.  George  Franklin, 
a  gentleman  whose  name  stood  in  the  front  rank  in  the  telephonic 
world,  able  and  willing  to  come  on  the  board.  As  they  knew,  Mr. 
Franklin  was  the  chairman  of  the  National  Telephone  Co  ,  which 
had  lately  been  bought  by  the  Post  Office,  and  it  was  under  those 
circumstances  that  Mr.  Franklin  was  free  to  come  to  them  with 
the  view  of  acting  as  chairman.  He  could  assure  the  shareholders 
that  there  was  plenty  of  work  to  do.  and  although  he  had  no 
figures',  he  could  tell  them  that  good  progress  was  being  made,  and 
they  wanted  a  man  of  the  energy  and  ability  of  Mr.  Franklin  to 
carry  on  the  work.  They  found  that  the  authorities  in  the  Kiver 
Plate  were  getting  more  and  more  exacting,  but  notwithstanding 
that,  when  they  met  next  year  he  believed  they  would  find  the 
figures  satisfactory.  There  was  one  pleasing  incident  connected 
with  Mr.  Franklin's  proposed  election,  and  that  was  that  their 
colleague  Sir  .Tohn  Gavey,  who  was  ,in  old  friend  of  Mr.  Franklin's 
and  who  had  been  employed  by  the  Post  Office  to  fight  their 
battles  against  the  National  Telephone  Co .  had  been  very  much 
struck  by  the  ability  with  which  Mr.  Franklin  was  fighting  the 
case  for  the  company.  They  were  the  two  champions,  one  on  either 
side,  and  the  fight  had  been  so  protracted  and  so  keen  that  they  had 
both  learned  to  appreciate  one  another.  The  reason  they  proposed 
to  increase  the  number  of  directors  wa.s  that  they  felt  that  when- 
ever a  casual  vacancy  occurred  on  the  board  they  ought  to  take 
the  opportunity  of  appointing  Mr.  David  Smith,  their  secretary,  to 
the  vacancy.  During  the  last  few  months  the  late  chairman  had 
been  visibly  ailing,  and  Mr.  Smith  had  been  the  life  and  soul  of 
the  London  office.  They  thought  it  was  right  that  they  should 
show  some  appreciation  of  his  hard  work,  and  they  had  therefore 
elected  Mr.  Smith  as  a  director.  By  doing  that  they  lost  the  oppor- 
tunity of  appointing  Mr.  Franklin  to  this  casual  vacancy,  but  they 
did  it  deliberately,  because  they  wished  to  increase  the  number  of 
directors  beyond  what  they  had  been  working  with  lately,  and  to 
do  that  it  was  necessary  to  get  the  permission  of  the  shareholders. 
Sir  John  (Javey  seconded  the  resolution,  and  it  was  carried 
unanimously. 

Stock  E.vohan^re  Xotices. — The  (."ominittee  has  ap- 
pointed special  .settling  days  an  under  ; — 

WednesdHy,  November  27th.— Sun  Power  Co.  (Eastern  Hcraispheie),  Ltd.— 
150.000  vendors'  ordinary  shares  o(  f  1  each  (ally  paid,  Nos.  8  to  150,007. 

Thursday,  December  6lh.— Anglo  Argeniine  Tramways  Co.,  Ltd.— Scrip  fully 
and  partly  paid  tor  a  further  issue  of  £1,500,000  6  per  cent,  debenture 
stock. 

And  ordered  the  undemientioued   to   be  quoted  in   the  Official 

List : — 

Anglo- Argentine  Tramways  Co.,  Ltd.— Scrip  partly  paid  for  a  farther  issue  of 
41,500,000  6  per  cent,  debenture  stock. 

Newcastle  and  District  Electric  Lighting  Co.,  Ltd.- fllG.OlO  6  per  cent, 
second  mortgage  dubenturcs,  Nos.  1  to  (iiUA,  022  to  778A,  and  780  to  I,129A  of 
£100,  and  1  to  167B  of  £20  each  (registered). 

UxbridgeanaDiBtrictElectric8uppl;Co..Ltd.— £76,000 Sper  cent,  debenture 
stock. 

Applications  have  been  made  to  the  Committee  to  allow  the 
following  securities  to  be  quoted  in  the  Official  List : — 

Canadian  Western  Natural  Oas,  Light,  Heat  and  Power  Co.,  Ltd.— Further 
issue  of  £113,013  5  per  cent,  first  mortgage  debenture  stock. 

Portland  Railway.  Light  and  Power  Co.— $16,000,000  5  per  cent,  first  and 
refunding  mortgage  30-year  sinking  fund  gold  bonds  (series  ■'  A  ").  Nos.  M  1  to 
15,100  of  .$1,000.  D  1  to  800  of  $500,  and  A  to  J  1  to  200  ol  $100  each. 

Sao  Paolo  Tramway.  Light  and  Power  Co.,  Ltd.— Further  issue  of  £221,917 
6  per  cent,  perpetual  consolidated  debenture  stock. 


STOCKS    AND    SHARES. 


Taesday  Evening, 
Markets  round  the  Stock  Exchange  are  in  a  more  cheerful  frame 
of  mind.  Their  nerves  are  becoming  case-hardened  to  scares  and 
alarms.  For  example :  last  Monday  afternoon  a  report  that 
Bulgaria  and  Servia  were  assuming  a  belligerent  attitude  towards 
Austria  failed  to  exercise  anything  but  the  most  transitory  influence 
over  markets.  The  Home  Railway  department,  in  particular,  has 
been  strong,  the  buying  being  based  upon  hopes  of  benefits  to  accrue 
to  the  railways  upon  the  passing  of  the  Single  Clause  Bill  by  the 
Government,  allowing  the  companies  to  raise  their  charges. 

By  the  way,  Mr.  Keir  Hardie's  protest  against  this  action  is  surely 
one  of  the  quaintest  that  could  be  imagined.  He  maintained  that 
revision  of  the  rates  was  unnecessary,  in  view  of  the  fact  that 
"  Home  Railway  stocks  had  already  increased  in  value  since  the 
labour  disputes."  The  views  of  proprietors  of  these  securities  upon 
Mr.  Keir  Hardie's  suggestion  have  been  a  good  deal  more  forcible 
than  printable— .at  all  events,  so  far  as  the  Stock  Exchange  is 
concerned. 

Speculation  in  Central  London  stocks  remains  one  of  the  features 
of  the  Home  Railway  market.  The  Ordinary  and  Preferred  are 
now  on  the  same  lines  of  quotation,  and  the  Deferred  stock  shows 
a  rise  of  3,  so  that  the  improvements  during  the  past  fortnight  are 
12,  2,  and  11  respectively.  At  the  last  rate  of  dividend  on  the 
Deferred  stock,  the  yield  at  the  present  price  looks  a  little  odd,  and 
one  dealer  in  the  market  humorously  complained  that  the  return 
on  the  money  was  very  little  more  than  that  afforded  by  East 
London  Ordinary  or  Little  Chathams. 

City  and  South  Loudon  Ordinary  has  been  moving  sharply,  but 
after  a  good  rise  during  the  week  the  price  remains  unchanged  on 
balance.  All  four  of  the  company's  5  per  cent.  Preference  stocks 
are  now  quoted   107 — 10;1.     Great  Northern  and  City  Preferred 
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rose  J  in  sympathy  with  the  sharp  improvement  in  Metropolitan 
Consolidated  stock.  The  latter  advanced  at  one  time  to  oijj,  but 
from  this  there  was  a  reaction  of  nearly  2  points,  leaving 
them  only  a  little  better  on  the  week.  Districts  show  a  prood  gain, 
although  the  price  is  well  below  the  best  point  reached.  The  Prior 
Lien  stock  has  moved  up  to  par  as  its  top  figure.  A  good  feature 
has  been  a  jump  of  12s.  (Sd.  in  Underground  Electric  Railways 
Ordinary  shares,  the  buying  of  which  has  been  very  persistent,  and, 
in  conjunction,  the  shilling  shares  rose  to  14s.  The  ti  per  cent. 
Income  bonds,  too,  are  better.  We  add  to  our  list  of  prices  the 
company's  6  per  cent.  First  Cumulative  Income  Debenture  stock, 
which  now  stands  at  113  middle. 

In  the  Traction  list,  the  feature  is  a  further  rise  of  12s.  i!d.  in 
London  United  Preference  shares,  while  the  Company's  4  per  cent. 
Debenture  stock  is  a  point  higher,  these  movements  being  due  to 
the  reasons  already  detailed  here.  Metropolitan  Electric  Tram- 
ways Ordinary  have  been  a  strong  market,  whi'e  the  Deferred 
remain  about  Gs.  The  Preference  crept  up  to  18s.  9d.,  and  in 
the  circumstances  it  is  rather  surprising  that  the  4J  per  cent. 
Debenture  stock  should  be  slightly  easier. 

As  regards  English  Electricity  Supply  shares,  rumour  runs  riot 
a?  to  what  is  going  to  happen  to  the  principal  undertakings  com- 
prised in  this  section.  Almost  every  day  there  comes  an  addition 
to  the  set  of  reiwrts  already  current,  some  of  which  are  obviously 
very  exaggerated  :  they  have  the  effect,  however,  of  keeping  the 
market  strong.  The  fall  in  County  Preference  last  week  has  been 
wiped  out,  and  the  company's  Ordinary  shares  rose  I.  Kensingtons 
are  I  higher  ;  while  Chelsea's  City  Preference  and  St.  James's 
Ordinary  are  aU  .'is.  to  the  good.  The  firmness  extends  to  the 
provincial  list,  where  Oxfords  are  in  demand.  It  is  a  little 
singular  that  Metropolitans  should  hang  fire  :  the  price  has  not 
yet  recovered  from  its  decline  of  last  week.  Prior  charge  stocks 
in  this  department  are  good,  too  ;  and.  on  the  whole,  are  more 
easily  sold  than  bought. 

The  reassurances  of  Sir  John  Wolfe  Barry  to  holders  of  shares  in 
cable  companies,  to  the  effect  that  the  latter  are  not  likely  to  be 
damaged,  in  his  opinion,  by  the  competition  of  wireless  telegraphy 
have  had  a  favourable  influence  upon  the  market,  and  there  is  more 
disposition  on  the  part  of  brokers  to  direct  their  clients'  attention 
to  the  good  yields  derivable  from  investment  in  such  securities. 
We  think  it  may  be  taken  for  granted  that  the  wireless  scares  are 
practically  over.  There  have  been  several  during  the  past  decade — 
each,  however,  less  potent  than  its  predecessor  :  and  it  seems  fair 
to  accept  the  weighty  authority  of  Sir  John  Wolfe  Barry  on  such  a 
subject.  That  there  should  be  room  for  both  classes  of  enterprise 
has  long  been  the  opinion  of  the  Stock  Exchange  market ;  but, 
naturally  enough,  many  timid  holders  of  cable  shares  have  been 
frightened  into  realising  as  the  Marconi  system  swept  forward  with 
giant  strides. 

Eastern  Extensions  are  better  on  the  week,  and  there  are  small 
rises  in  Anglo-American  Preferred,  Globe  Preference,  and  American 
Telephone  and  Telegraph  Capital  stock.  Various  cr-dividend 
markings  last  pay-day  were  responsible  for  putting  down  a  few 
prices  to  the  extent  of  the  distribution.  West  India  and  Panamas, 
however,  recovered  considerably  more  than  the  deduction,  and  show 
a  rise  of  3s.  '.id.  on  the  week,  speculation  having  revived  in  them  to 
some  extent.  Western  Telegraphs  are  dull,  and  Chili  Telephones 
eased  off,  while  National  Telephone  Deferred  has  come  in  for  a 
little  selling.  Business  sprang  up  again  in  Marconis,  the  price 
rising  rapidly  on  the  announcement  that  the  Company  had  con- 
cluded negotiations  with  the  Norwegian  Telegraph  Department  for 
the  erection  of  a  high-power  station  in  Norway  :  this,  of  course, 
gave  rise  to  whispers  of  another  subsidiary  to  he  formed.  Canadian, 
American,  and  Spanish  Marconis  improved  in  consequence  of  the 
better  tone  in  the  price  of  the  parent  shares,  business  in  which  has 
been  more  animated  than  it  has  been  for  some  time  past. 

Latin-Canadian  issues  tend  to  improve,  though  the  movements 
are  not  very  material  one  way  or  the  other,  being  mostly  confined 
to  2  to  1.  It  is  thought  that  the  situation  in  Mexico  is  dis- 
tinctly clearer,  and  for  this  reason  several  of  the  issues  connected 
with  that  country  are  a  little  better.  Cape  Electric  Trams  eased 
off  x\.  The  Anglo- Argentine  group  keeps  steady.  Northern  Light, 
Power  and  Coal  Bonds  are  fiat,  being  down  to  36,  a  drop  of  4  J  points  ; 
this  is  a  somewhat  nominal  movement,  business  in  the  Bonds  now- 
adays being  more  or  less  a  matter  of  negotiation. 

The  Manufacturing  group  is  almost  unchanged,  the  principal 
alteration  being  a  fall  of  £1  in  India-Kubber  shares,  which  has 
reduced  the  quotation  to  Oi.  Telegraph  Constructions  rose  10s.  to 
35J,  and  Castner-Kellner  are  better  upon  further  consideration  of 
the  report,  upon  which  we  commented  last  week.  Edison  i*c  Swan 
"A"  shares  slipped  back  to  6s.  middle.  No  improvement  has 
occurred  in  the  Brush  division.  Rubber  shares  went  ahead  rather 
smartly  at  the  beginning  of  the  week,  on  the  anticipation  of  good 
prices  being  realised  at  the  auction  sales  in  Mincing  Lane.  But  the 
market  keeps  tender,  and  it  must  be  said  that  there  is  not  much 
increase  in  public  business  up  to  the  present. 


Perth  Tramwajs  Co.,  Ltd.— At  a  special  meeting  held 
on  Monday,  the  resolutions  passed  at  the  previous  meeting  regarding 
the  sale  of  the  undertaking  were  confirmed. 

Continental.— Fraxce.— The  report  of  the  Societe 
Industrielle  des  Telephones,  of  Paris,  for  the  last  financial  year 
shows  a  net  profit  of  £64,194,  as  compared  with  only  £61,2.54  in 
the  preceding  12  months. 

Italy.— La  Societa  Elettricita  de  la  Sicile  Orientale,  of  Milan,  is 
ncreasing  its  capital  from  £400,000to  £460,000. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  tiat  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstancea. 

Wednesday,  November  20th. 


CHEMICALS.  S.C. 


i  Acid,  Hydrochloric  ..        ..  per  cwt. 

I     „     Nitric „ 

I     „     Oxalic  per  lb. 

B     „      Sulphuric     ..        ..        ..  per  cwt. 

I  Ammoniac  Sal        „ 

I  Ammonia,  Muriate  (large  crystal)  per  ton 

I  Bleaching  powder „ 

I  Bisulphide  of  Carlfon      . .        . .         ,, 

I  Borax „ 

}  Copper  Sulphate , 

I  Lead,  Nitrate  „ 

I      „      White  Sugar         . .        . .         ,. 

I      „      Peroxide ., 

»  Methylated  Spirit per  gal, 

■  Potassium,  Bichromate,  in  casks  per  lb. 
I  Potash,  Caustic  (88/90  %)          . .  per  ton 

I        „       Chlorate per  lb. 

I        „       Perchlorate        

I  Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

I  Shellac         '      . .  per  cwt, 

I  Sulphate  of  Magnesia     . .        . .  per  ton 

■  Sulphur,  Subhmed  Flowers      . .  „ 
1        „         Recovered         . .         . .  „ 

■  „        Lump „ 

■  Soda,  Caustic  (white  70/72  %)   . .         „ 

I      „     Chlorate       per  Ih. 

I      „     Crystals         per  ton 

■  Sodium  Bichromate,  casks        , .  per  lb. 


METALS.  &c, 

b  Aluminium  Ingots,  in  ton  lots  . .  per  ton 

b           „           Wire,  in  ton  lots    . .  „ 

b           „           Sheet,  in  ton  lots   . .  „ 

p  Babbitt's  metal  ingots     . .        . .  „ 

c  Brass  (rolled  metal  2*  to  12*  basis)  per  lb. 

c      „     Tube  (brazed)         

c     I.         „     (solid  drawn)          , .  „ 

c     „     Wire,  basis „ 

c  Copper  Tubes  (brazed) 

c       „          „      (solid  drawn)       . .  „ 

g       „      Bars  (best  selected)      . .  per  ton 

g       „      Sheet          „ 

g       „      Rod 

d       ,.      (Electrolytic)  Bars 

d       „                 „           Sheets      ..  „ 

d       >.  ,.  Rods 

d       „                 „           H.C.  Wire  per  lb. 

/  Ebonite  Rod           „ 

/       „        Sheet         

B  German  Silver  Wire       . .        . ,  „ 

b  Gutta-percha,  fine „ 

b  India-rubber,  Para  fine  . .        . .  „ 

y  Iron  Pig  (Cleveland  warrants)  . .  per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual. 

g  Lead,  Enghsh  Pig „ 

ID  Manganin  Wire  No.  28  ,,        ..  per  lb. 

g  Mercury        per  hot. 

c  Mica  (in  original  cases)  small  . .  per  lb. 

e     „  I.  „      medium 

e     „  .1  „      large   . . 

p  Phosphor  Bronze,  plain  castings 

p         „  „    rolled  hars  &  rods 

p         ,,  „  rolled  strip  &  sheet 

o  Platintmi       per  oz. 

dBilicium  Bronze  Wire      ..        ..  per  lb. 

Steel,  Magnet,  in  bars     ..        ..  per  ton 

g  Tin,  Block  (English)        . .        . .  „ 

n    ,.     Wire,  Nos.  1  to  16    . .        . .  per  lb. 

p  White  Anti-friction  Metals       . .  per  ton 

A  Zinc,  Sb't(VieUle  Montague  bnd.)  „ 


fi/. 

22/- 

2|d. 

6/6 

42/. 
£29  10 
£6  10 

£18 

£16  10 

£26 

£» 

£26  10 

£.92 

2/6 

S^d. 
£22  10 

SIM. 

4id. 

7id. 

72/6 
£4  10 
£610 
£510 

£5  6 
£10  6 

Bgd. 

£3  6 


£90 

£112 

£120 

£88  to  £14; 

m- 
im. 

9|d. 

1/OSd. 

ll|d. 

£93 

£93 

£93 

£89 

£99 

£87 
10t>,d. 

6/3 

4/9 

I/IO 

476 

68/- 

£14 

£18  15 

6/6 

£7  12  6 

6d.  to36. 

8/6  to  6/- 

7/6  to  11/- 

1/2 

1/2 

l/2i 

186/^ 

lUd. 

£66 

£299  to  £230 

2/8 

£46  to  £230 

£31 12  6 


Jd. inc 
Jd.  inc, 


2id. inc. 
1/3  inc. 


Qnotatlone  eopplied  by— 


a  Q.  Boor  4  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  4  Co, 

e  F.  Wiggins  &  Sons. 

f  Indla-Rubber,  Outta-Percha   and 

Telegraph  Works  Co.,  Ltd, 
0-  James  4  Sbakspeare. 
b  Edward  Till  4  CJo. 


/  Boiling  4  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  4  Nephew,  Ltd, 

m  W.  T.  Glover  4  Co.,  Ltd. 

n  P.  Ormiston  4  Sons 

o  Johnson,  Mattbey  4  Co..  Ltd- 

P 

r  W.  £".  Dennis  4  Co. 


Copper.— After  the  drop  in  price  dnriiig  October, 
principally  due  to  general  depression  over  the  impending  war, 
copper  is  again  stronger,  and  bids  fair  to  remain  so.  The  European 
visible  supplies,  including  Holland  and  Germany,  stand,  for  mid- 
month,  at  43,552  tons,  as  against  46,341  tons  for  the  end  of  October 
(figures  from  Messrs.  H.  E.  Merton  &  Co.'s  circular).  The  drop 
includes  transfer  or  consumption  of  94 H  tons  from  English  stocks, 
and  .'">t  tons  frrm  French.  The  quantities  afloat  from  Chile  and 
Australia  are  also  at  a  lower  figure  than  on  October  31st.  Supplies 
from  North  America,  for  the  fortnight,  are  above  the  average  ; 
from  Spain  and  Portugal  well  over  it.  against  which,  of  course, 
must  be  set  the  fact  that  la«t  month's  supplies  from  these  two 
countries  were  very  small.  Chilian  shipments  are  rather  low,  and 
Australian  just  within  the  average.  Tijtal  deliveries,  at  23,805 
tons,  are  brisk,  and.  if  doubled  for  the  month,  will  indicate  an 
active  market.  American  stocks,  taken  from  the  American 
Copper  Producers'  Association,  were  higher  for  the  end  of  October 
than  for  the  end  of  September  by  6,106  tons.  The  total  visible 
supply  at  the  endlof  October  was  80,602  tons,  the  highest  since 
April  of  this  year. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


Elf^LISH   ELECTBICITT   8UFPLT  AND  FOTTEB  COMFAKIES. 


BoDtnomODth  ft  Poole,  Ord.    .. 

Do.    «4%Prel 

Do.    Booond  6  %  Fret, 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  KcnBin^on,  Ord... 

Do.    7  %  Cam.  Prot 

Oentnl  Eleotrlo  Bnpply,  4  % ) 

Gu»r.  Deb.  ( 

Cbsring  Cross,  West  End  &  Oit; 

Do.    4i  %  Cum.  Prot 

Do.     •'^bily     UndortRklng  "  1 
4i  %  Com.  Pret.  / 

Do.         Do.  4%  Dob 

Chetsea,  Ord 

Do.    4i  %  Dob 

City  of  London,  Ord 

l5o.    6  %  Cum.  Pret 

Do.    6  %  Deb 

Do.    41  %  Second  Deb. 
County  01  London,  Ord 

Do.    6%  Prot 

Do.    4*%  Deb 

Do,    4j  %  Second  Deb, 
Bdmondson's,  Ord. 

Jo.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb,  . . 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    4i%  First  Deb 

Hove 


Btook 

Share. 

lor 

, 

1911. 

19119, 

10 
10 

Si! 

Stock 

M 

44 

6 

10 

91 

S 

7 

7 

100 

4 

4 

B 

6 

Bl 

6 

a 

H 

e 

H 

44 

100 

4 

1 

B 

A 

4) 

Stock 

H 

44 

10 

R 

«f 

10 

K 

K 

Stock 

6 

B 

100 

<t 

44 

10 

6 

41 

10 

n 

« 

Stock 

*>i 

4^ 

Stock 

A. 

4i! 

6 

Ni\ 

5 

Nil 

Nil 

100 

*h 

*h 

H 

« 

B 

B 

B 

100 

Vl 

*l\ 

6 

9 

8t 

Closing 
Quotations 
Nov.  19tli. 


10  —  104 

98  —100 
9—94 
84—    9 

97—100 


4-    44 

94  —  96 
44—  6 
98  —101 
16  —  18 
194-  14 
118  —199 
lOii  —108 
114-  118 

llj-  124 


84  —  B7 

48-  61 

49-  Bi 
92  —  9.1 

74-    8 


Present 

Yield 

P.O. 

t:  d. 

B    4    9 

4  19    4 

S  14    B 

<  10    0 

BBS 

8  n    9 

4    0    0 

4  18    0 

4  14    9 

BOO 

4    8    4 

BOO 

4    9    1 

4    9    0 

4    B    9 

4    9    0 

4    7    6 

B    8    8 

4  19    0 

4    a    4 

4    8    8 

NU 

Nil 

BBS 

B  17    1 

4  17    7 

4  14    9 

S  12    6 

Kensington  A  Enlgbtsbrldge,  Ord 
"       4  %  Deb. 


London  Eleotrlo,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb,  . . 
Metropolitan  

Do.    44%  Cum.  Pret 

Do.    44  %  First  Mort.  Deb.  .. 

Do.    84%  Mort.  Deb 

Midland  Electric  Corporation  ) 

44  %  First  Mort.  Deb. ) 

Newoastle-onTyne  6  %  Pref.,  1 

Non-Cum.  ( 

Nortb  Metropolitan  Power  Sup. 


Netting 


ply,  6  %  Mortgages  (Rei.)  I 
1(11,    -  ' 


6  %  Non-Cum, 
Pret.; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

BmithBeld  Markets,  Ord. 
South  London,  Ord 

Do.    B  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Dob.  Stock  . . 
Urban.Ord. 

Do.    6%  Cum.  Pref 

Do.    44%  First  Mort.  Deb. .. 
Westminster.  Ord, 

Do.    44%  Cum.  Pref 


DlTldends 

for 

1911. 

1912. 

9 

Ht 

4 

4 

^ 

44 

6 

H 

4 

4 

4 

41 

4 
4 

4 
4 

44 

B4 
44 

B 

6 

6 

7} 

6( 

10 

101 

7 

114 

84 

6 

6 

7 

44 

44 

Nil 

iJ* 

«1 

«i 

44 

QoBlng 
QnotatloDfl 
Nov.  19111. 


73-  84 
90  —  98 
78  —  83 

90—98 

4i-  4J 
99  —102 


P8  -100 
4i-    41 

984 -lOU 
10  —  11 

Pi-  68 
94-  104 
6J-  71 
E5  —  P8 

11-  y 


4—  H 

84i—  884 


RIae 
+  or 
Fall 


+  1 


COLONUL   AND   FOBEION   ELECTBICITT   8CPPLT   AND   POWEB. 


Adelaide,  B  %  Pre! 

Oalontta,  Ord 

Do.    6%  Pret 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  BI.  Com. 

Do.    7%  Pret 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    B  %  Deb 

Blec.  Lt.  and  P.  of  Cochabamba,  I 

6  %  Bonds  ( 

Blec.  Supply  Victoria,  6  %  Ist  I 

Mort.  Deb.  I 

Elec.  Dot,  Ontario,  6   %    Istl 

Mort.  Bonds  I 

Kalgoorlle  Elec.  P.  and  L.,  Ord. 

Do.    6  %  Pret 

KamlnisUqalaPower,6%  Q.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do,    E  %  1st  Mort.  Gold  Bds. 


s 

8 

B 

8* 

B 

B 

100 

B 

$100 

7 

«100 

7 

1 

H 

100 

6 

100 

6 

100 

B 

(500 

B 

10;. 

Ml 

I 

« 

tBOO 

B 

B 

Nil 

100 

B 

E 

tlOO 

4 

$100 

7 

6 

n-  B 

68-    7jxd 
4}8-    6A 
924-  944 

117  -121 

118  —132 
i-    1 

94  —  97 

95-  97 


954-  974 

^/ 
IM  —106 

ijH   a 

102  —105 

86  —  88 

85  —  m 

103  -106 
95  —  97 


14 

fi 

14 

4 

IB 

8 

18 

H 

11 

fl 

IH 

4 

3 

1 

Monterey  Rly.  Light  &  Power, ) 

B  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  I 

E  %  Ist  Mort.  Bonds  I 

River  Plate,  Ord 

Do.    6  %  NonCnm.  Pret.      .. 

Do.    B  %  Deb.  Stock    . . 

Boy.  Elec.  Co.,  Montreal,  44  %  1 

let  Mort.  Deb. ) 

Sbawinigan  Water,  Capital 

Do,     B%  Con.  iRt  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Crua  Lt.,  P.  and  T.,  B  %  1 
1st  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  / 


100 

B 

B 

«100 

8 

9f 

»600 

E 

6a 

Btook 

10 

Do. 

« 

H 

Do. 

B 

E 

100 

44 

44 

«100 

6 

5 

8600 

E 

E 

Stock 
Do. 

Jl 

n 

100 

6 

B 

1 

Hid. 

17gd. 

100 

6 

6 

84  —  87 
234  —389 
81  —  33 

240  —260 
106  —111 
102  —104 


1064—1024  xd 
994—1014 
93  —  96 
it-    1 

1034-10E4 


TELEGBAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    B%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do,    6%  Pref 

Do.    Def 

Anglo  ■  Portuguese   Tel.,  B  %  | 
Mort.  Deb.  J 

Oblli  Telephone 

Commercial  Cable,  Stig.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Prof 

Direct  Bpanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W,  India  Cable,  44  %l 
Beg.  Deb.  J 
Eastern  Telegraph,  Ord.  Btook 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  B.  Africa  Tel.  4  %) 
Mt.  Dfa.  Mauritius  Sab.  J 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph  , , 
Indo-European  Telegraph  . . 
Uaokay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Idaroonl's  Wireless  Telegraph 

Do,    7  %  Cum.  Partio.  Pref. 


10 

4 

stock 

B 

B 

$100 

H 

Bt 

$1000 

4 

4 

stock 

H 

H 

Do. 

6 

8 

Do. 

80/. 

100 

B 

B 

6 

7 

R 

Stock 

4 

4 

10 

H 

6t 

10 

10 

10 

6 

4 

i\ 

6 

10 

10 

10 

6 

4 

100 

44 

44 

Btook 

7 

7t 

Do. 

84 

34 

Do. 

4 

4 

10 

7 

7t 

Btook 

4 

4 

96 

4 

4 

10 

6 

6t 

10 

8 

K 

10 

IH 

1« 

36 

13 

fit 

$100 

.I 

Bt 

$100 
1 

1 

4 
20 
17 

4 

4  17    0 

6    16 

+  4 

6    8    1 
4    8    9 
4    7    0 

+  i 

B    7    8 
6  16    0 
4  16    2 

-i 

5  3    3 

4  16    8 

6  0    0 
6  17    8 

5  0    0 

6  18    0 
6  11    2 
4  10    0 
6    5    3 
4    9    3 
4    1    8 

+  4 

BBS 
4    0  10 
3  19    a 
6    7    7 

+  k 

4  11     4 
6     4    3 
B  12     1 
6  12    4 
6    9    7 

+  A 

3  13    6 

+  i 

3    9    8 

Monte  Video  Telephone,  Ord. . . 

Do.    B%Pref 

National  Telephone  Def. 

New  York  Telep.,  44% Gen.  Bnds. 

Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Paciflo  and  European  Tel.,  4  % ) 
Guar.  Debs.  1 

Renter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  , . 

Do.     4   %  Debs.,  1   to   1,5001 

guar,  by  Braz.  Bub.  'Tel.  j 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  3nd  Pret. 

Do.    6%Deb8 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

A 

fit 

1 

B 

6 

stock 

H 

100 

44 

44 

1 

R 

6t 

1 

K 

« 

stock 

4 

4 

Do. 

4 

4 

10 

10 

int 

Cert. 

6 

6 

Stock 

44 

44 

6 

a 

9 

B 

B 

34 

SI4 

100 

4 

4 

10 

24 

1»* 

10 

6 

10 

6 

100 

B 

10 

7 

7t 

Stock 

4 

$1000 

44 

44 

16lJ-1634 
98  —  b9 
Ig-  1| 
lA-lA 
88  —  90 

98  —100 


994-1014 
7i-    74 

.4-  ?i. 


3A-  SrnXd    +i 
10  —  10*  xd 
94-  lO'xd  I 
101  —103 
13i-  188 
96  —  98 
98  -101 


''  Unless  otherwise  stated,  all  shares  are  iully  paid. 


I  Paid  in  deferred  interest  warrants.  t  Interim  Dividend. 


I  Funded  Dividend  Certs 


CONTINUED    ON    NEXT    PAGE. 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-(««i<tn««<I.) 

ELECTRIC   RAILWAYS    AND   TRAMWAYS.— HOME. 


Bath  TrBtne.  Pret.  OrS. . . 

Do,    6%Pref 

Do.    4J  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 


Do. 
Do. 
Do. 
Do. 
Do. 


Deferred 

Do.         6%Cam.Pr't. 

7%Non.Cam.  Pr't. 

6  %  Perp.  Deb.      . . 

H  %  and  Deb.       . . 

OentrAl  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6  %  Pref.,  1891    . . 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.        1908    .. 

Do.    4%Deb 

Dnblln  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f .  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44%Deb 

Isle  of  Thanet  Trams,  B%  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Eleo,  Railw'ys,  4  %  Deb, 
London  United  Trams,  6  %  Pret, 

Do.    4%  Deb 


DlTldends 

tor 

1911. 

1912, 

Nil 

Nil 

B 

B 

44 

44 

'e 

6 

5 

6 

*^ 

44 

H 

»l 

4 

4 

)l 

4 

4 

13 

1*1 

f> 

B 

5 

B 

6 

B 

l> 

B 

4 

4 

« 

B 

Nil 

Nil 

fi 

«t 

«1 

44 

4 

4 

5 

fi 

4 

4 

Nil 

4 

4 

Cloeing 

Qnotations 
Nov.  19th. 


.P  S 


e.5  —  87 
86  —  87 
e.S  —  86 
lOO  —102 
42  —  43 
107  —109 
107  —109 
107  —109 
107  —109 
97  —  99 
12  -  13 
2»-    2a 

69  —  74 
21-  2i 
77  —  82 
81  —  83 

96  —  98 
BiS-  62 
71  —  76 


Rise 

Present 

+  or 

Yield 

Fall 

p.c. 

— 

S  a.  d. 

Nil 

6    8    1 

6  11     1 

6  io    6 

6  ii    1 

B    7    2 

41  - 

3    9    0 

+  1 

4  12    0 

H  3 

a  7   \ 

8  18    5 
8    4    0 
4  11     9 

+  1 

4  11     9 

+  1 

4  12    7 
4  11     9 

4    0  10 
4  12    4 

+  4 

Nil 
8    6    8 
6    1    7 
4  11    0 
4  17    7 
6    0    6 

^  1 

4    1    8 

+  8 

+  1 

6    6    8 

NAHB, 


Metropolitan  Railway  Oonsol, . . 

Do,    Sarplns  Lands    .. 

Do,    84%  Deb 

Do,    8>  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pret 

Do.    84%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do,    6%  Pret 

Do.    44%  Deb 

Do,    B%Deb 

Potteries,  Ord 

Do,    B%Pref 

Do.    4i%Deb 

Bonth  Metro,  Trams,  6  %  Fxef. 

Do.    4%  Deb 

Underground     Elec.    Railways 

Do.    "  A " 

Do,    6%  First  Com.  Ino,  Deb. 

Do.    44%  Bonds 

Do.    6%  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    44%  Deb 
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89J—  40i 
141  -149 
94-96 

98  — ino 


!•.»-     143 

i-  i 

93  —  95 
9.5  —  98 

86  —  88xd 

«-    H 
67  —  72 

41-     48 

,il*Zn4^'' 
99  —101 

90  —  92 
79  —  88 


ELECTRICAL   RAILWAYS   AND   TRAMWATS.-COLOMAL  AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Fret.     . . 

Do.    and  Pref 

Do,    4%  Deb 

Do.    44%  Deb 

Do.    6%I)eb 

Auckland  Trams,  B  %  Deb, 
Bombay  Eleo.  S,  A  Trams,  Pref. 

Do.    44%  Deb 

Do.    B%  and  Deb 

Brisbane  Trams  Invt,,  Ord. 

Do.    B%Pret 

Do.    H  %  Deb 

B.  Colombia  Elec.  RIy,,  Def,    .. 

Do,    Pref.  Ord 

Do.    B  %  Pref 

Do.    44  %  1st  Mort,  Deb,      .. 

Do.    44  %  Vancouver  Deb.    , . 

Do.    4|%Con.  Deb 

Calcotta  Trams,  Ord 

Do.    B%Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo,  Tr,  &  Lt.,  B  %  Deb. 
Havana  Elec.  Rly.,  B  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    6%  A  Deb 

Do,    6%BDeb 
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93  -  96 
99  —101 
99A— 1014 
103iS— 106i 
llj-  12 
98  — 1(X) 


144  -149 
117  -121 
107  —IV) 

98  — inl 
103  —105 
100  —103 

65-  6S 
4tS-    BA 

99  — loa 

BiVi—  6}J  X<1 
99  —102 
93  —  97 
99  —103 

^91* 
35  —  43 


5    3    6 

6  17    4 

+  1 

4    4    8 

4    9    1 

+  4 

4  18    fi 

4  14    9 

6    0    0 

4  10  n 

6    0    0 

B    9    6 

4  16    3 

4    7    0 

6    7    5 

4  19    a 

+  4 

4  11     0 
4     9     1 
4    6    9 

4    2    6 

6    9  10 

4  16    5 

4    8    8 

-A 

-  ^ 

4    8    0 

4  18    0 

B    S    1 

4  17    1 

Nil 

B  10    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord, 

Do.    6%  Pret 

Do.    6%  Deb 

Madras  Eleo,  Tr,  (1904),  Deb,  .. 
Manaos  Trams  &  Lt.,  1st  Deb, . . 
Manila  Eleo.  R.and  Ltg,,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con,  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo,  Rlys,  &  Lt.,  Ord.    . . 

Do,    6%  Pref 

Do.    6%  Ist  Deb 

Perth  (W, A.)  Elec,  Tr,,  Ord,    .. 

Do,    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pret. .. 

Do.    4i  %  1st  Deb 

Rio  de  Janeiro  Trams     .. 

Do,    Ist  Mort,  6  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt,  and  P,     . . 

Do.    6  %  1st  Deb 

Singapore  Trams,  6  %  Deb, 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un,  Eleo.  Trams  Monte  video  . . 

Do.    6%  Pret 

Do.    6  %  Ist  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 
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li—  11 
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64-  6 
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MANUFACTURING  COMPANIES. 


AroD,  Ord 

Do.    6%  Pref 

Baboock  &  Wilcox 

Do.    Pret.  

British  Aluminium.  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . , 

Do.    Deb,  Stk 

B,I.  &  Helsby  Cables      .. 

Do,    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb, 
British  Westingbouse,  Pref.    . . 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do.    B  %  Prior  Lien  Deb.     . . 

Do.    4i%Deb 

Do.    44  %  Second  Deb. 
OaUender's  Cable 

Do.    Fref 

Do.    Eeb 

Castner-Kellner 

Do,    Deb 
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86  —  89 
7i—    8 
61-    fit 
102  —104 
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7    7    8 

4    6    2 

3  16  10 
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6    6    0 
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4    6    7 
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6    6    0 
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Crompton&Oo 

Do,    Deb 

Dick,  Eerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £8  paid 

Do.    fully  paid  .. 

Do.    4%  Deb 

Do,    6  %  Second  Deb, 
Electric  Construction    .. 

Do.    Fref 

Qreenwood  &  Batley,  Pret. 

Do.    Deb 

General  Electric,  Pref,  .. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Bubber,  G,  &  T.    . . 

Do.    Pref 

Telegraph  Construction.. 

Do,    Deb 

Willans  &  Robinson 

Do,    Fret 

Do.    Deb. 
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66  —  66 

^     fl 
97  -100 

i-    a 
li-  2 

66  —  69 
72  —  76 
ii-    It" 
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90—95 
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MORE    NOTES    ON    ELECTRIC    WELDING. 


By  V.  D.  GREEN. 


{Continved  from   pagn  807.) 

Ab  the  percentaire  of  carbon  increases,  the  rtiffioulties  of  makinp 
a  fluccesaful  weM  increase  also,  and  the  eettinps  have  to  be  more 
and  more  accurate.  But  the  sample  before  you  will  show  that  even 
a  fairly  larjje  amount  of  carbon  docs  not  altogether  jireclude 
weldinR".  This  piece  was  originally  of  a  Jin.  square  section  and 
was  welded  for  a  client  of  ours  as  a  demonstration.  Ft  contains 
about  5  per  cent,  or  more  of  carbon  and  will  harden  in  air  to  such 
an  extent  that  we  found  it  very  difficult  to  file  or  saw  unless  cooled 
down  very  slowly.  After  weldinjf,  we  sent  it  to  our  customer  who 
reheated  and  fortred  it  into  a  strip  /n  ii-  hy  H  in.  wide,  and  then 
bent  it  over  with  a  hammer  while  cooling.  He  admitted  that  his 
own  sn  iths  could  never  weld  the  material  at  all. 

I  have  also  here  a  sample  of  common  iron  and  mild  steel  welded 
to  tool  steel.  The  application  of  this  to  the  manufacture  of  tools 
and  cutlery  is  evident. 

With  copper,  one  encounters  the  difliculty  that  it  must  be  raised 
to  a  much  higher  temperature  than  iron  before  it  will  weld,  and 
that  it  then  oxidises  very  readily.  I'nfortunatcly,  too,  its 
meltinp   point    is    nearly    the   same  as  that  of  iron,   so  that  its 


1,  Bridoon  chain  (links  unswRgFd) ;  3,  chain  links  welded  and  swaged  ;  3,  mild 
Bteel  harness  ring  welded  ;  1,  nickel  "  i  listless  "  harness  ring  welded  and  swaged 
and  finished  ;  6,  nickel  "  rostlets  "  harness  ring  welded  and  swaged  ;  6,  nickel 
harness  ring  flattened  to  show  strength  of  weld;  7,  mild  steel  harness  ring 
nickelled  and  finished  ;  8.  mild  steel  harness  ring  ready  for  welding ;  9,  harness 
ring  welded  and  swaged  (mild  stcell  ;  10,  weld  in  air-hardening  steel,  forged  and 
bent  hot;  11,  flat  strip,  mild  steel,  welded  and  twisted  while  hot :  12,  chain  links 
linked  up  ready  for  welding. 

Fig.  3.— Group  of  Electbically-weldkd  Articles. 


liquefyinfr  and  welding  temperatures  are  very  close  together.  Very 
accurate  setting  of  the  machine,  therefore,  becomes  imperative.  Brass 
and  nickel  have  all  the  difficulties  of  copper  plus  several  special 
troubles  of  their  own.  The  worst  is  the  tendency  of  the  zinc  to 
volatilise  before  the  copper  constituent  has  come  up  to  the  welding 
beat.  The  chief  trouble  incidental  to  the  welding  of  silver,  lead, 
aluminium  and  other  metals  of  the  same  group  is  their  affinity  for 
oxygen,  especially  when  heated,  and  this  necessitates  the  temper- 
ature being  kept  as  low  as  is  consistent  with  obtaining  p  good  weld. 
It  is  curious,  by  the  way,  that  silver,  which  can  readily  be  welded  by 
a  jeweller's  blow-pipe,  is  very  difficult  indeed  to  weld  electrically. 
This  is  quite  a  reversal  of  what  one  usually  finds. 

We  must  now  leave  the  subject  of  the  welds  and  welding  con- 
ditions, and  go  on  to  the  question  of  the  welding  machines  them- 
selves. As  has  been  already  mentioned,  the  ''resistance"  system 
of  welding  involves  the  use  of  very  heavy  currents  at  an  exceed- 
ingly low  electrical  pressure,  and  the  plant  must,  therefore,  be 
designed  to  produce  these  economically.  It  is  largely  for  this 
reason  that  alternating  currents  are  employed,  so  that  the  power 
may  be  generated  at  a  comparatively  high  pressure  where  con- 
venient, and  fed  into  a  transformer  which  will  change  the  energy 
supplied  to  it  into  the  low  pressure  form  suitable  for  welding. 
It  is  true  that  during  the  early  stages  of  electric  welding  the 
original  Thomson  Co.  took  out  a  patent  for  a  special  low  voltage 
dynamo  in  which  the  welding  current  was  generated  without 
using  a  transformer  at  all,  but  as  it  necessitated  mounting  the 
welder  immediately  over  the  alternator,  and  led  to  all  sorts  of 
expense  and  trouble  on  account  of  the  low  voltage  and  consequent 
cost  and  complication  of  the  armature  and  field  windings,  it  was 
soon  abandoned.  In  fact,  I  doubt  whether  it  was  ever  seriously 
intended  to  be  anything  but  a  "  blocking  patent." 

The  orifrinal    apparatus    deicribed    by   Prof,   Thomeon    in   hi« 


spccilication  was  curious,  and  in  view  of  what  is  now  known  alxiut 
transformer  design  not  specially  efficient.  The  core  was  a  circular 
iron  ring  iiresumably  laminated.  Outside  this  was  the  secondary 
coil  consisting  of  a  single  turn  of  cast  copper  hinged  in  the  middle 
and  terminating  in  two  split  sockets  which  could  be  tightened  by 
means  of  screws  on  the  work.  A  powerful  spiral  spring  tended 
to  pull  the  two  halves  of  the  coil  together  for  the  purpose  of  up- 
setting the  weld,  and  an  adjustable  stop  pin  on  one  of  the  jaws 
limited  the  amount  of  "  shove."  Crude  though  this  apparatus  was, 
however,  astonishing  results  were  obtained  compared  with  the  older 
fire- welding  method,  and  it  was  not  long  before  improvements  were 


FiG.  1.— Broken  Crankshait  Rkpairei)  with  Eij'.ctric 
Butt  Welder. 

made   enabling   the  Thomson  process  to  leave  the  "  scientific  toy 
stage  and  to  take  its  part  as  a  factor  to  be  seriously  reckoned  with 
in  the  industrial  world. 

It  was  soon  obvious  that  some  method  of  regulating  the  secondary 
voltage  was  urgently  necessary.  The  pressure,  which  was  quite 
insufficient  for  a  1-in.  square  bar,  was  enough  to  blow  a  l-in.  rod 
to  pieces  before  the  current  could  be  cut  off.  Whore,  as  was 
generally  the  case  at  first,  each  welder  had  its  own  dynamo,  field 
regulation  on  the  generator  gave  all  the  variation  which  was 
required,  especially  as  very  exact  results  were  not  regarded  as 
essential  at  this  stage  of  the  evolution  of  the  process.  But  when 
several  welders  were  installed  in  a  single  works,  it  was  necessary 
to  have  a  separate  control  for  each  welder.  I'robably  the  first 
method  adopted  was  placing  a  resistance  in  series  with  the  primary 
winding  of  the  transformer.  I  have  on  occasions  used  this  myself 
as  an  emergency  method,  but.  beyond  the  advantage  that  it  does 
not  pull  the  alternator  voltage  about  quite  so  much  as  a  choking 
coil,  it  has  very  little  to  recommend  it.  From  this  to  a  choking 
coil  was  an  obvious  step.  This  method  was  more  economical  than 
a  resistance,  and  even  now  is  unrivalled  for  certain  work.  Another 
method  is  to  have  tappings  in  the  primary  windings,  and  this  has 
also  advantages  (principally  where  the  heat  is  to  be  concentrated 
as  much  as  possible). 

Till'  original  method  of  applying  the  upsetting  force  was  also 
open  to  grave  objections.  To  begin  with,  a  hinged  joint  throogh 
which,  say,  10,000  amperes  have  to  pass  is  not  a  particularly  satis- 
factory affair.  Moreover,  the  electrical  pressure  is  so  low  that 
more  than  ."lO  per  cent,  might  quite  conceivably  be  wasted  through 
imperfect  contact,  due  to  pitting  caused  by  the  enormous  currents 
used  crossing  from  one  half  of  the  binge  to  the  other.  Aleo<it  was 
felt  that  the  horseshoe  design  of  secondary  was  not  very  con- 
venient for  handling,  because  on  account  of  the  exposed  primary 
<'.oils  the  apparatus  had  either  to  be  suspended  from  a  chain  or 
propped  up  on  the  floor.  The  horseshoe  form,  therefore,  is  now 
almost  exclusively  confined  to  tram  rail  welders  which  are  slung 
from  a  crane.  Under  these  modifying  influences  the  secondary  coil 
was  inverted  and  cast  solid  in  one  piece,  and  was  fixed  to  the  under- 
side of  an  iron  table  suitably  insulated,  the  primary  and  core  being 
arranged  underneath  and  the  whole  cased  in  for  protection.  The 
ends  of  the  secondary  were  milled  out  "V"  shaped  and  carefully 
scraped  flat.  On  these  a  pair  of  massive  copper  slabs  were  mounted, 
carrying  renewable  dies  and  having  hand  wheels  for  screwing  down 
the  work  between  clamps.     Although  the  sliding  surfaces  were  still 


Fig.  5.— Chain  Welding  Transformer 


retained,  this  method  minimised  the  risk  of  bad  contact  by  greatly 
increasing  the  area  of  the  joint  through  which  the  current  had  to 
pass.  Even  this,  however,  had  its  disadvantages.  I  remember  on 
one  occasion  when  assembling  a  welder  of  the  earlier  type  1  found 
it  impossible  to  make  it  work  at  all  on  account  of  the  eliding 
surfaces  having  got  oUy.  The  method  which  we  invariably  adopt 
except  in  very  small  sizes  is  to  connect  the  jaws  directly  to  a 
flexible  secondary  built  up  of  thin  laminations,  and  this  overcomes 
the  trouble  altogether,  for  there  are  no  sliding  surfaces  to  carry 
current  at  all. 

As  the  method  of  applying  the  pressure  to  produce  the  "upset " 
through  a  spring  direct  made  it  difficult  leadUy  and  quickly  to  open 
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the  jaws  to  the  necessary  amount,  a  lever,  or  toggle  and  lever,  was 
nest  added. 

The  origrinal  type  of  limitinjr  stop  for  controlling  the  amount  of 
''  upset"  proved  very  unsatisfactory  for  the  higher  welding  speeds 
which  increasing  competition  rendered  necessary.  It  certainly  pre- 
vented the  "  upset "  from  being  carried  too  far,  but  there  was  the 
danger  that  unless  the  welding  current  was  stopped  simultaneously, 
the  weld  would  burn  through  owing  to  want  of  mechanical  pres- 
sure.    What  was  wanted  was  a  device  which  would  cut  off  the 


Fig.  G. — Thomson  Welding  Switch. 


current  automatically  at  the  right  time,  and  'probably  no  other 
part  of  a  welder  has  received  so  much  attention  as  this  one.  The 
most  obvious  thing  was  a  switch  in  the  primary  circuit  which, 
when  forced  by  the  hand  into  the  "on  "  position,  engaged  with  a 
catch,  which  kept  it  closed.  csrcn  , 

A  pin  on  the  movable  we'der  jaw  was  so  placed  that  when  the 
predetermined  "upset"  had  taken  place,  it  tripped  the  catch  off  a 
knife  edge  and  allowed  the  switch  to  open  under  the  influence  of  a 
strong  spring.  This  was  an  enormous  improvement,  and  enabled 
the  speed  of  working  and  the  accuracy  obtained  to  be  much 
increased.     Unfortunately,   it  was  a   most  inconvenient  thing  to 


-Diagram  of  CoNNECTinNs  of  Thomson   Switch. 


have  a  high  pressure  switch  close  to  the  welding  h^ads  and  to 
remove  it  out  of  the  way  and  yet  link  it  up  accurately  to  the 
welder  jaw  increased  theexpense  and  complication  to  an  undesirable 
extent,  as,  of  course,  every  additional  link  or  member  increased  the 
backlash  and  consequent  inaccuracy  of  the  control. 

The  next  stage  of  evolution  was  an  electrically-operated  trip-gear, 
such  as  the  one  you  see  before  you  (fig.  6).  Aspecialwindingisarrangfd 
on  the  transformer  which  is  allowed  to  send  current  through  the 
magnet  coils  of  the  switch  when  the  circuit  is  completed  by  means 
of  a  pair  of  insulated  contacts,  one  on  the  frame  of  the 
machine,  and  one  on  the  movable  jaw  (fig.  7).  When  the  handle 
is  depressed  and  the  current  turned  on,  the  armature  of 
the  magnet  falls  forward  and  a  knife  edge  engages  with  a 
catch  on  the  handle  lever.  When  the  proper  upset  has  taken  place 
the  contacts  on  the  jaw  and  frame  come  together  and  allow  current 
to  flow  from  the  auxiliary  coil  on  the  transformer  through  the 
magnet,  which  attracts  the  armature  backwards  and  releases  the 
switch.  This  enables  the  switch  to  be  put  anywhere  on  the 
machine  that  happens  to  be  convenient,  and  so  far  it  has  the 
advantage  of  a  purely  mechanical  switch.  But  there  is  one  great 
drawback  common  to  both.  No  matter  how  hard  the  steel  of  the 
knife  edge  and  catch  may  be,  there  is  bound  to  be  some  wear,  and 
when  it  is  considered  that  a  welder  may  make  4.000  or  5,000  welds 
a  day,  it  will  not  surprise  anyone  to  learn  that  the  wear  will  very 
soon  be  bad  enough  to  upset  the  accuracy  of  the  cut-off — long 
before  the  working  parts  have  arrived  at  the  "scrapping"  point. 
The  fact  that  the  device  is  eleotrioally  operated  does  not  help 
matters  in  this  respect ;   in  fact,   it  makes  them  rather  worse, 


because  in  addition  to  the  errors  due  to  mechanical  wear,  there 
is  an  uncertain  lag  caused  by  the  time  required  first  to 
saturate  the  armature  and  then  to  pull  it  up  against  the 
magnet  face.  What  is  wanted  is  something  which  shall  have  a 
very  small  wear,  and  which  will  keep  its  adjustment  unaltered 
up  to  the  end  of  its  useful  life.     In   order  to  attain   as  near  as 


Fig.  .'<.— Green's  Patent  Automatic  Switch. 

I  could  to  this  ideal  I  designed  and  patented  a  switch  which,  after 
careful  testing,  my  firm,  Messrs.  Pontelec  Welding  Patents,  Ltd., 
have  adopted  for  use  on  their  high-speed  machines.  It  was  evident 
from  the  start  that  all  trip  gear  must  go,  and  the  working  of  the 
switch  must  be  electrical  throughout.  The  switch  (figs.  8  and  9)  is  of 
the  radial  type,  because  every  time  contact  is  made  or  broken  there  is 
a  rubbing  action  on  the  contact  stud  which  tends  to  keep  it  clean. 
Dirt  is  the  first  stage  towards  pitting,  and  the  rapid  destruction  of 
the  stud.  Tliis  stud  is  readily  renewable.  In  the  type  before  you 
there  are  two  levers.  The  first,  or  contact  lever,  carries  a  pair  of 
liberally  rated  brushes,  one  brass  and  the  other  carbon,  each  having 
a  separate  spring  feed  to  allow  for  wear.  A  strong  spring  tending 
to  pull  the  lever  off  the  contact  is  attached  at  its  outer  end  to  a 


A.  B,  Contacts  on  jaws  of  welder  ;  c.  t>.  Lamps  in  series  with  magnet  coil. 

Fig.  9.— Diagram  of  Connections  op  Green  Switch. 

stout  iron  pillar  on  the  slate  base.  The  second  lever  carries  the 
handle,  and  has  mounted  upon  it  a  powerful  electromagnet  having 
faced  iron  cheeks  which,  on  one  side,  are  adapted  to  bed  on  to  a 
loose  armature  on  the  contact  lever,  and,  on  the  other,  make 
magnetic  circuit  through   an  angle-iron    stop  piece,  which  limits 


c.  Closing  cam  ;  s  c,  Spring  contacts  ;  E,  Relay  breaking  contacts  on  jaws;  8, 
Bolenoid  switch  ;  p,  Primary  of  welder;  sa  l.  Shunted  lamp ;  sc  l,  Series  lamps. 

Fig.  10.— Diagram  of  Connections  for  Automatic  Weldbb. 

the  travel  in  the  "  make "  direction.  This  lever  has  also 
a  spring  tending  to  pull  it  in  the  same  direction  as  the 
contact  lever,  but  it  is  only  strong  enough  to  ensure  its  coming 
away  from  the  iron  stop-piece  with  certainty.  A  pair  of  quadrants 
feed  the  magnet  circuit  through  a  pair  of  spring  plunger  contacts, 
and  a  flat  compound  buffer  spring  is  provided  on  the  slate  base  to 
take  up  the  recoil  of  the  two  levers.  On  the  fixed  portion  of  the 
welder  jaw  are  two  small  contacts,  which  are  normally  kept  pressed 
together  by  a  weak  spring.  One  contact  is  attached  to  a  sliding 
bar,  which  carries  a  projection  on  the  other  end.  An  adjusting 
screw  on  the  moving  part  of  the  welder  jaw  presses  against  this 
projection  when  the  correct  upset  has  taken  place,  and  continuing 
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its  travel  carries  the  bar  with  it,  thus  eeparatinsr  the  contacts.  The 
electrical  counections  are  as  follows  :  The  main  primary  circuit  of 
the  welder  passes  from  the  A.C.  mains  to  the  main  contact  of  the 
automatic  switch,  throufih  the  primary  winiiinirs  of  the  trans- 
former, to  the  mains  ajjain.  The  relay  circuit,  which  may 
either  be  taken  from  the  same  source  as  the  main  primary 
circuit,  or,  where  an  alternator,  motor- (generator  or  rotary 
converter  is  uaeii,  from  the  n.c.  supply  mains  or  from 
the  exciter,  passes  tbrouifh  a  carbon- filament  lamp  to  the 
magnet  coil  of  the  switch,  from  thence  to  the  relay  contacts 
on  the  jaws,  through  another  carbon-tilament  lamp,  back  to  the 
supply.  Across  the  magnet  coil  a  tantalum  lamp  is  shunted. 
The  action  of  tlie  switch  is  as  follows  :  When  the  welder  jaws  are 
pressed  back  to  their  proper  position  and  the  weld  inserted,  the 
contacts  on  the  movable  jaw  are  closed  by  the  spring,  the  switch 
magnet  is  energised  and  the  signal  lamps  light,  showing  that  all 
is  ready  for  turning  .on  the  current.  One  lamp  is  by  the  side  of 
the  operator  and  one  is  usually  arranged  tc  act  as  a  tell-tale  in 
the  foreman's  office,  thus  enabling  the  speed  of  working  to  be 
checked  without  the  foreman  having  to  leave  his  desk.  If  pre- 
ferre<i  a  counting  device  registering  the  number  of  welds  made 
could  be  8ubstitute<l.     The    handle   lever  of   the  switch  is  th(n 


Fici.  11. — Obioinai,  Tvi'e  ok  Bi  tt  Weldku  Jaws,  showixk 
Relay  Contact  CiEAR  of  Patent  Switch. 


pushed  "on."  and  by  means  of  the  electromagnet  it  pulls  the 
contact  lever  over  with  it,  both  levers  being  thus  held  against 
the  angle-iron  stop-piece  by  the  attraction  of  the  other  face  of 
the  magnet.  As  the  metal  in  the  jaws  becomes  plastic  the  up- 
setting spring  forces  the  jaws  together,  and  the  pin  on  the 
movable  jaw  engages  with  the  projection  on  the  contact  bar, 
thus  separating  the  contacts  and  de-energising  the  switch 
magnet,  when  both  levers  are  pulled  to  the  "off"  position 
by  their  springs.  It  is  evident  that  the  amount  of  accuracy 
obtained  depends  upon  the  length  of  the  spark  formed  between 
the  jaw  contacts  when  drawn  slowly  apart  by  the  upsetting  metal 
and  by  the  length  of  time  taken  for  the  switch  magnet  to 
de-energise — that  is,  on  the  amount  of  self-induction  in  the  circuit. 
The  series  lamps  in  the  relay  circuit  reduce  the  proportion  of  induc- 
tance to  resistance,  and  the  lamp  shunted  across  the  magnet  wind- 
ings takes  up  the  inductive  discharge  from  the  coil  and  ensures 
instantaneous  release.  The  net  result  is  that  the  spark  at  the  jaw 
contacts  even  on  4-10  vclts  is  almost  unnoticeable.  Moreover,  this 
control  system  has  the  advantage  of  being  foolproof.  There  are 
two  ways  in  which  a  careless  operator  can  spoil  a  weld.  He 
may  fail  to  press  the  jaws  back  to  the  stop-pin  which  limits 
the  backward  travel.  In  this  case  the  upsetting  spring  would 
force  the  jaw  to  the  forward  end  of  its  slide,  and  if  the  current 
were  applied  to  the  stock,  the  jaw  already  being  at  the  limit  of 
its  upsetting  tiavel  would  not  "  follow  up'  the  softening  metal. 
The  weld  would  then  burn  through.  But  it  will  be  seen  that  if 
the  jaw  is  at  the  wrong  end  of  its  travel,  the  relay  circuit  is  neces- 
sarily broken,  and  it  is  therefore  impossible  to  pick  up  the  contact 
lever  of  the  switch  and  so  make  circuit  through  the  transformer. 
The  other  alternative  is  that  the  operator  may  fail  to  let  go  the 
switch  handle  before  the  upset  has  reached  the  pre-determined 
point,  especially  if  the  speed  of  welding  is  high.  In  this  case  if 
left  to  itself  the  weld  would  upset  right  to  the  end  of  the  jaw  travel 
and  then  bnrn  through.  But  as  soon  as  the  relay  circuit  is  inter- 
rupted the  magnet  is  de-energised  and  the  contact  lever  is  released 
independently  of  whether  the  handle  is  held  or  not. 

"  The  proof  of  the  pudding  is  in  the  eating — or  in  the  digesting," 
and  I  was  assured  by  a  firm  for  whom  we  had  installed  a  plant  a  little 
while  back  that  during  the  first  week  of  running  it  they  had  made 
no  scrap,  though  their  operator  was  not  an  experienced  hand  ;  in 
fact,  I  doubt  whether  he  had  ever  made  the  acquaintance  of  an  electric 
welder  before.  All  that  happened  was  that  the  machine  declined 
to  go  on  until  the  cycle  of  operations  was  correctly  carried  out. 
The  errors  described  above  do  not  seem  very  likely  to  occur,  but  in 
practice,  with  unskilled  operators  and  high  working  speeds,  they  do 
happen  fairly  frequently. 

Of  course,  difficulties  cropped  up  in  connection  with  the  first  one 
or  two  switches,  but,  curiously  enough,  they  did  not  occur  over  the 
eleotrioal  action,  but  over  the  mechanical  details.  It  is  difficult  to 
realise   the  terrific  strains  which  are  put  upon  the  switch  of   a 


welding  machine,  both  by  normal  working  and  by  the  careless 
methods  of  the  user.  One  would  not  readily  imagine  that  an 
operator  would  slam  the  switch  on  violently  enough  to  break  the 
slate  base  and  the  cast-iron  lever,  or  that  he— or,  as  is  usually  the 
case,  she— could  break  a  J-in.  stop-pin  through,  but  I  have  known 
both  these  things  happen.  These  troubles  may  doubtless  be 
attributed  to  the  "fatigue  "  of  the  material  due  to  the  incessant 
jarring.  However,  we  have  not  heard  of  anything  lately  beyond 
fair  weor  and  tear,  and  it  is  pretty  certain  that  we  should  have 
done  if  there  had  been  trouble. 

(/"o  be  coHcludf'd.) 


Ebbatum.— In  fig.  2,  p.  806,  the  middle  curve  relates  to 
not  1  l-in.  rod. 


PROCEEDINGS    OP    INSTITUTIONS. 


The  Institution  of  Electrical  Engineers. 

{Ahitruft  III'  Inauijuriil  Addiexs  deliiered  in  Londun,  Xorember  Hl/i, 
lill2.) 

By  William  Duddell,  F.R.S.,  President. 

The  Institution  is  installed  in  its  new  home  ;  it  has  revised  its 
articles  of  association,  and  it  is  now  prepared,  having  got  these 
matters  out  of  the  way,  to  undertake  its  proper  functions  with 
regard  to  the  electrical  industry.  There  is  a  wide  field  of  work  to 
be  undertaken,  on  the  one  hand,  in  encouraging  the  publication  of 
scientific  technical  knowledge  :  and,  on  the  other,  in  looking  after 
the  interests  of  the  electrical  industry. 

Eight  years  ago,  when  it  became  evident  that  the  finances  of  the 
Institution  would  shortly  allow  us  to  have  a  building  of  our  own  in 
which  a  proper  library  could  be  fitted  up,  the  Institution  started  to 
bring  the  library  up  to  date,  a  work  which  is  now  nearing  com- 
pletion. The  combination  of  the  older  works  which  were  collected 
by  the  late  Sir  Francis  Uonalds,  and  modern  works  which  the  Insti- 
tution has  obtained  either  by  gift  or  purchase,  forms  a  library 
which  outrivals  any  other  library  of  electrical  literature,  certainly 
in  this  country,  and  possibly  in  the  world.  The  classified  section 
of  modern  technical  books  is  very  complete.  I  hope  that  at  a  not 
distant  date  we  may  acquire  a  suflScient  duplication  of  modern 
works  to  enable  the  Institution  to  lend  them  to  those  members 
who  cannot  conveniently  visit  the  library. 

Another  subject  which  I  wish  to  invite  the  members  to  support 
is  the  Institution  Museum.  One  of  the  great  difficulties  in  making 
a  museum  is  that  when  things  are  in  common  use  everyone 
thinks  that  they  are  of  no  importance  to  a  museum,  and  directly 
they  go  out  of  common  use  and  begin  to  become  historically  in- 
teresting, one  finds  that  all  the  examples  have  been  destroyed  and 
that  they  are  no  longer  obtainable.  I  should  like,  therefore,  to 
personally  appeal  to  the  members  of  the  Institution  to  present  to 
the  museum  examples  of  present-day  apparatus  as  they  become 
obsolete,  so  that  they  may  be  preserved  for  future  generations 
rather  than  that  they  should  be  melted  down  as  scrap. 

With  regard  to  the  progress  of  the  Institution,  latterly  so  much 
has  been  said  and  written,  and  my  predecessor  in  office  has  f o  fully 
explained  to  you  our  aims,  that  I  think  I  cannot  do  better  than 
endorse  his  views  without  adding  anything. 

I  want  to  take  this  opportunity  of  voicing  a  warning  against 
this  Institution  becoming  narrow  in  its  ideas,  and  limiting  itself 
too  much  to  one  branch  of  the  electrical  industry.  The  Institution 
of  Electrical  Engineers  should,  according  to  my  view,  embrace  in 
its  discussions  and  papers  all  matters  dealing  with  electricity. 
I  think  I  have  noticed  a  tendency  of  late  years  to  limit  more  and 
more  the  papers  read  before  the  Institution  to  one  class  of  subject. 
The  tendency  is  to  bring  before  the  Institution  papers  mainly  dealing 
with  generation,  distribution,  and  the  cost  of  electrical  energy,  and 
in  many  cases  only  dealing  with  these  as  large  general  questions. 

Of  the  6,000  members  the  proportion  must  be  very  small  who 
have  the  actual  scheming  or  designing  of  large  things.  The  great 
bulk  of  the  profession  must  naturally  be  occupied  in  working  in 
their  own  groove  in  life.  These  members  have  very  little  chance  at 
the  present  time  of  discussing  their  own  special  subjects.  Details 
—small  things— are  very  often  of  the  greatest  importance'  In 
many  cases  the  success  of  a  big  scheme  or  a  big  plant  mainly 
depends  upon  the  attention  that  has  been  bestowed  on  its  detail. 
I  trust  that  during  the  coming  session  members  will  bring  forward 
for  discussion  many  subjects  which  might  be  looked  upon  under  the 
old  ideas  as  not  being  of  sutficient  importance  to  discuss  at  a  general 
meeting  of  the  Institution,  but  which  can  be  discussed  with  advan- 
tage at  the  informal  meetings  which  it  is  proposed  to  hold. 

The  tendency  to  restrict  the  subjects  brought  before  the  Insti- 
tution is  not  good  for  the  profession  nor  for  the  Institution.  To 
attain  that  much  desired  and  talked-of  progress  in  the  application 
of  electricity,  and  with  it  the  advancement  of  the  industry,  it  is 
necessary  for  all  engineers  to  take  as  wide  a  view  as  possible  of 
everything  that  concerns  their  profession. 

We  hear  little,  if  anything,  about  what  is  occurring  on  what  I 
may  term  the  borderland  between  electricity  and  the  other  sciences. 
In  this  borderland  or  fringe  a  large  number  of  scientific  workers 
are  quietly  at  work,  and  what  is  to-day  a  laboratory  experiment  may 
to-morrow  form  the  basis  of  a  large  industry. 

Probably  from  the  point  of  view  of  the  amount  of  money  invested 
and  number  of  men  employed,  the  original  work  of  this  Institution 
occupies  the  first  rank.  I  refer  to  telegraph  engineering.  It  is 
curious,  considering  the  importance  of  the  subject,  how  few  papers 
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dealing  with  telegraphy  have  been  read  before  ns.  We  have  had. 
during  the  last  10  yeara,  only  12  papers  dealing  with  this  subject, 
in  a  total  of  400  papers  and  addresses  published  in  the  Journal.  I 
do  not  think  that  this  can  be  said  to  be  due  to  the  fact  that  there 
is  nothing  new  to  describe.  A  great  deal  of  work  has  been  going  on 
in  telegraphy  and  telephony,  and  a  steady  and  real  progress  has  been 
made. 

It  is  difficult  to  obtain  ligures  of  the  amount  of  money  invested 
in  the  telegraphs  and  telephones  of  this  country,  but  if  we  take  the 
original  sum  of  money  paid  by  the  State  when  it  purchased  the 
telegraphs,  and  the  amount  of  money  spent  on  its  extension, 
together  with  the  money  spent  by  the  Post  Office  and  the  National 
Telephone  Co.  for  the  telephones,  the  sum  is  probably  well  over 
£100,000,000,  and  the  number  of  employes  probably  exceeds 
100,000. 

Electric  signalling  on  railways  may  be  looked  upon  as  a  form  of 
telegraphy  in  which  most  striking  advances  have  been  made  in  the 
last  few  years. 

I  cannot  leave  the  subject  of  telegraphy  without  mentioning  the 
progress  that  is  being  made  in  the  art  of  wireless  telegraphy.  Since 
Signer  Marconi  read  his  paper  on  wireless  telegraphy  before  this 
Institution  in  1899  we  have  had  a  number  of  papers  dealing  with 
different  parts  of  the  apparatus,  but  we  have  not  had  a  general 
review  of  the  subject.     The  principles  are  well  known. 

There  seems  no  doubt  that  long  waves  are  more  suitable  for 
long-distance  transmission,  but  the  question  is  far  from  settled  as 
to  what  is  the  best  wavelength  for  long-distance  work,  or  even 
whether  there  is  such  a  thing  as  a  best  wave-length  for  any  given 
liistance. 

What  is  a  suitable  wave-length  ;  or,  in  other  words,  what  is  a 
suitable  frequency  to  use  in  the  antenna  ?  This  most  fundamental 
question  is,  1  believe,  as  yet  unanswered. 

The  engineering  problems  which  confront  us  at  the  transmitting 
end  are  the  design  and  support  of  the  aerial  conductor,  the 
machinery  to  produce  in  it  high-freijuency  currents  of  one  definite 
frequency  and  of  considerable  power,  and  the  mechanism  for 
cutting  up  the  high-frequency  currents  to  form  the  dots  and 
dashes  of  the  Morse  code.  The  changes  that  have  taken  place  in 
the  design  of  the  aerial  have  been  mainly  in  two  directions,  the 
one  to  make  it  more  suitable  for  the  longer  wave-lengths  now 
in  use,  and  the  other  to  igive  the  aerial  such  a  shape  that 
the  radiation  may  be  much  stronger  in  one  direction  than  in 
any  other.  The  first  desideratum  is  obtained  by  extending  the 
height  of  the  aerial  and  by  increasing  the  capacity  of  the  con- 
denser formed  by  the  upper  part  and  the  earth.  Of  the  directive 
aerials  the  Marconi  type,  consisting  of  a  comparatively  short 
vertical  part  and  a  much  longer  horizontal  part,  is  the  only  one 
that  has  come  into  use  for  long  distances.  As  an  example,  the 
aerials  proposed  for  the  Imperial  wireless  scheme  are  to  be  300  ftet 
high  and  apparently  some  two  or  three  thousand  feet  long,  sup- 
ported by  ten  steel  masts.  The  design  of  an  inexpensive  form  of 
mast  to  carry  the  aerial  is  a  difficult  engineering  problem. 

The  type  of  generating  plant  depends  upon  the  system  employed, 
and  here  it  is  necessary  to  distinguish  between  the  two  forms 
which  the  high-frequency  currents  in  the  aerial  may  take. 

In  the  first  form  the  amplitude  of  the  high-frequency  current 
in  the  aerial  starts  from  zero,  rites  rapidly  to  a  maximum  value, 
and  then  dies  away  again.  In  the  second  form  the  current  is  of 
conttant  amplitude  exactly  .similar  to  that  produced  by  an  alter- 
nator. Considering  the  ilrst  and  older  form  the  oscillations  are 
produced  by  the  sudden  discharge  of  a  condenser  through  a  small 
self-induction.  If  the  condenser  be  charged  by  means  of  an  alter- 
nator, in  general  one  discharge  will  be  obtainedlacross  the  spark-gap 
with  the  corresponding  train  of  oscillation  during  each  half-period, 
thus  the  number  of  trains  of  oscillation  per  second  is  equal  to  twice 
the  alternator  frequency.  This  number  can  be  varied  by  suitable 
adjustment, 

If  we  have  a  given  amount  of  energy  to  transform  per  second, 
the  higher  the  spark  frequency  the  less  the  energy  to  be  dealt  with 
at  each  spark.  Further,  for  a  given  size  of  condenser,  the  less 
the  energy  the  less  the  voltage  to  which  it  will  have  to  be 
charged.  Hence,  there  are  certain  advantages  in  the  high  spark 
frequency  and  a  further  advantage  will  appear  when  we  consider 
the  receiver. 

The  spark  frequency  has  gradually  increased  from  10  to  20  per 
second  with  the  induction  coil,  to  100-200  per  second,  correspond- 
ing to  commercial  alternating  supply  currents,  and  up  to  1,000- 
1,200  obtained  from  special  designs  of  alternators. 

A  method  much  in  use  for  obtaining  a  high  spark  frequency  from 
an  ordinary,  say  50-frequency  supply,  is  to  employ  a  rotating  spark- 
gap  or  discharger.  The  apparatus  consists  essentially  of  a  number 
of  revolving  electrodes,  which  in  turn  come  between  the  fixed 
electrodes  of  the  spark-gap  and  cause  discharges  to  take  place, 
shortening  the  sparking  distance.  The  number  and  speed  of  the 
revolving  ele<;trodes  is  so  chosen  as  to  give  the  required  spark  fre- 
quency. If  such  a  discharger  is  used  in  connection  with  a  con- 
tinuous current,  as  is  done  at  Clifdcn,  one  discharge  is  obtained  each 
time  the  electrode  or  stud  passes  between  the  fixed  electrodes  of 
the  gap. 

One  great  advantage  of  the  revolving  type  of  discharger  over 
the  older  fixed  gap  is  that  the  windage  on  the  electrodes  keeps 
them  cool  and  blows  away  the  conducting  gases  formed  at  each 
discharge,  so  that  the  gap  rapidly  passes  from  the  conducting  into 
the  insulating  condition.  This  is  a  matter  of  great  importance, 
for  if  the  gap  did  not  rapidly  recover  its  insulating  properties  an 
arc  would  be  formed  which  would  prevent  the  condenser  being 
fully  charged  again.  A  number  of  methods  of  cooling  the  elec- 
trodes and  gases  of  the  spark-gap  liave  been  devised.  One,  which 
is  being  largely  used  by  the  Telefunken  Co.,  consists  of  making 
the  spark-gap  of    a  number  of    flat   metal   disks,   separated   by 


extremely  small  air-spaces  of  the  order  of  a  tenth  of  a  miUimetrs, 
so  that  the  cooling  action  of  the  disks  on  the  gases  between  them 
is  very  great.  This  cooling  action  causes  a  rapid  extinction  of  the 
discharge  called  "quenching.'  Quenching  is  of  great  value  in 
reducing  the  reaction  between  the  oscillations  in  the  aerial  and 
those  in  the  condenser  circuit,  thus  enabling  tighter  coupling  to 
be  used  and  a  pure  radiation  to  be  obtained.  This  system,  due 
to  Prof.  Wien,  is  spoken  of  as  the  Wien  or  Shock  excitation  system. 

A  number  of  ingenious  methods  have  been  proposed  in  which 
advantage  is  taken  of  the  fact  that  a  condenser  takes  a  certain  time 
to  charge  through  a  resistance  to  a  given  voltage. 

If  a  high-voltage  continuous-current  supply  is  available,  and  a 
condenser  be  connected  to  it  through  a  resistance,  the  condenser 
will  charge  to  any  voltage  less  than  the  supply  voltage  in  a  definite 
time  depending  on  the  value  of  the  resistance.  If  the  condenser  be 
also  connected  through  a  self-induction  to  a  discharger  in  the 
ordinary  way,  then  discharges  can  be  obtained  at  regular  intervals, 
depending  upon  the  time  the  condenser  takes  to  charge.  It  is 
quite  easy  to  vary  this  time  over  a  very  wide  range,  say,  from  one 
discharge  per  second  to  10(i,000  per  second,  provided  the  spark-gap 
becomes  insulating  sufficiently  quickly  after  each  discharge.  Mr. 
Galletti  has  coupled  together  a  number  of  circuits  on  the  above 
principle  to  enable  large  powers  to  be  dealt  with,  and  he  informs 
me  that  he  is  now  erecting  near  Lyons,  in  France,  a  transmitting 
station  on  a  large  scale.  The  results  of  the  testa  of  this  station 
will  be  extremely  interesting. 

Turning  next  to  the  continuous  oscillations,  the  arc  method  has 
been  longest  in  the  field.  The  principle  is  well  known  to  you,  as  it 
was  described  before  this  Institution  in  1900.  It  consists  in  shunt- 
ing an  unstable  arc  with  a  self-induction  in  series  with  a  condenser 
when,  if  the  conditions  are  suitably  adjusted,  high-frequency  oscil- 
lations take  place  in  the  condenser  circuit  of  practically  constant 
amplitude.  Since  then  Poulsen  and  his  colleagues  have  founded  a 
practical  system  on  this  jirinciple,  and  consideralde  progress  has 
been  made,  although  the  system  has  not  come  into  commercial  use 
in  this  country.  The  engineering  difficulties  of  the  system  appear 
to  consist  in  maintaining  the  arcs,  by  means  of  which  large  powers 
are  being  transformed,  so  perfectly  regulated  that  the  output  of 
high-frequency  current  is  constant  both  in  strength  and  in  wave- 
length. 

High  speeds,  over  100  words  per  minute,  have  been  attained  in 
tests  of  this  system  between  Copenhagen  and  Cullercoats  in  England, 
I  am  informed  that  a  number  of  commercial  stations  have  been 
recently  opened  on  the  west  coast  of  the  United  States,  and  that 
good  communication  is  now  being  obtained  by  night  between  San 
Francisco  and  Honolulu,  a  distance  of  2,360  miles,  with  only  25  KW. 
The  stations  have  masts  rather  over  400  ft.  high,  and  they  are  now 
being  equipped  with  arcs  to  transform  much  larger  powers. 
(7(1  he  concluded.) 


The  Turbo-ConTcrter :  a  Uigh-speed  D.C.  Generating  Unit. 

{Dhcusxion  on  paper  read  before  the  Institution  op  Electkical 

EngineeBS,  at   Maitche.tteT,  by  F.  Creedt,  November   Utli,   1912, 

See  Electrical  Review,  ji.  765.) 

Prof.  Miles  Walkeh  said  it  was  his  experience  that  commu- 
tators could  run  at  something  like  10,000  or  11,000  ft.  per  minute 
without  any  difficulty  whatever.  The  difficulties  which  had  arisen 
in  turbo-generators  were  due  not  to  the  high  speed  of  the  commu- 
tators but  to  the  fact  that  sufficient  provision  had  not  been  made 
for  expansion  and  contraction.  If  a  commutator  was  running 
perfectly  true  (and  the  radial-face  commutator  could  be  made  to 
run  true  for  years),  in  the  mere  fact  that  it  was  running  at 
3,000  R.P.M.  or  the  commutator  at  10,000  ft.  per  minute,  there  was 
absolutely  nothing  against  it  at  all.  There  were  in  this  country 
machines  delivering  thousands  of  amperes  which  ran  at  speeds 
of  2,000  to  3,000  R.P.M.  from  year  to  year.  He  could  show  the 
author  a  brush  that  had  run  for  18,000  hours,  practically  three 
years,  and  the  brush  had  only  worn  i  in.  It,  therefore,  gave  a 
false  impression  to  say  that  high-speed  commutators  could  not  be 
built.  In  a  certain  works  in  Sheffield  there  was  a  very  cautious 
engineer  who  decided  to  put  in  a  machine  with  carbon  brushes, 
running  at  2,000  k.p.m.  After  he  had  had  that  500-K\v.  machine 
he  went  in  for  a  1,000-KW,  unit,  and  that  machine  was  running 
continuously  pouring  out  4,000  amperes  at  2,000  h.p.m.  The 
Cunard  Co.  decided  to  use  a  radial  type  commutator  con- 
tinuous-current turbo  machine  on  their  ships  ;  what  they  wanted 
was  something  that  did  not  require  much  attention.  There  were 
machines  in  Manchester  built  by  Siemens  which  were  running  in  a 
thoroughly  satisfactory  way.  One  member  of  Mr.  Creedy's  machine 
was  nearly  twice  as  large  as  the  one  at  Sheffield.  The  copper 
losses  were  only  '3  in  a  continuous-current  machine,  whereas  Mr, 
Creedys  were  '75.  The  machine  could  not  be  built  any  smaller 
than  the  rotaiy  converter. 

Mk.  J,  S.  Peck  said  he  could  hardly  understand  how  any 
mechanical  man  could  accept  a  design  such  as  that  shown  for  a 
commercial  machine.  First  there  was  a  converter  with  both  parts 
rotating.  Then  the  machine  was  coupled  through  a  jockey  shaft 
and  through  fast  and  loose  pulleys  to  another  machine,  and  the 
whole  combination  as  given  looked  to  be  perfectly  hopeless  as  a  com- 
mercial and  practical  machine.  The  d.c.  turbo-generator  was.  in 
his  mind,  no  ideal,  in  spite  of  what  Prof.  Walker  had  said.  The 
tendency  on  the  part  of  the  turbine  manufacturers  was  always  to 
speed  the  machine  higher  and  higher,  so  that  he  believed  the 
final  solution  of  the  problem  of  driviug  large  D.c.  gene- 
rator at  very  high  speeds  would  be  either  through  a  gear 
reduction  or  through  some  other  reduction,  such  as  a  rotary  con- 
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verier  aud  an  AC.  ifenerator.  Mr.  Greedy  had  shown  a  speod 
reduction  of  two  to  one  ;  if  he  used  some  other  speed  to  (fet  a  higher 
speed  on  the  turbine  and  a  lower  speed  ou  the  generator,  or  both, 
the  advantage  claimed  of  the  capacity  of  two  to  one  no  longer  held. 

M«.  \V.  Cbami-  said  Mr.  Kerranti  told  him,  at  least  15  years  ago, 
that  one  of  the  first  generators  he  built  had  a  rotating  armature 
and  field,  and  he  still  believed  in  that  principle,  if  it  were  not  for 
the  dilficiilties  to  be  overcome  in  the  matter  of  bearingH.  It  might 
be  possible,  in  his  opinion,  that  the  overhung  bearing  would  be 
adopted.  Overhung  bearings  had  been  used  successfully,  and  one 
German  company  put  on  the  market  some  10  years  ago  a  line  of 
motors  consisting  of  ring  armatures  in  which  both  the  inside  and 
the  outside  of  the  ring  armatures  were  made  use  of.  There  was  a 
line  of  motors  on  the  market,  made  in  Canada,  and  used  in  small 
cars,  in  which  the  armature  drove  one  wheel  of  the  car  and  the 
rotating  Held  drove  the  other  wheel.  The  motors  had  been  used 
for  many  years,  and  were  successful.  It  gave  a  very  small  motor 
with  comparatively  few  turns  in  the  armature  at  a  comparatively 
high  speed. 

Mk.G.  \V.  Worrall  thought  the  difficulty  with  a  D.c.  turbo-gene- 
rator was  not  entirely  in  the  commutator,  but.  to  a  very  great  extent, 
between  the  commutator  ajid  the  armature.  He  had  come  across  two 
serious  breakdowns  ;  the  first  was  due  to  broken  commutator  sec- 
tions, a  trouble  which  manufacturers  now  claimed  to  have  overcome 
(and  in  turbines  tliat  had  come  under  his  notice  of  the  newer  type 
he  had  not  had  the  same  trouble) ; 
the  second  was  the  formation  of  a 
layer  of  dust  between  the  connec- 
tions between  the  commutator  and 
the  armature.  It  was  almost  im- 
possible to  get  the  dirt  out  because 
the  little  bits  that  got  in  har- 
dened, owing  to  the  terrific  speed, 
and  formed  a  solid  mas-s.  \Vhrn 
the  armature  itself  broke  down  it 
was  an  expensive  thin;;-  to  repair, 
and  so  one  was  rather  inclined  to 
consider  slower  speeds.  In  spite 
of  the  many  dilficulties  in  Mr. 
C'reedy  s  invention,  it  should  he 
very  seriously  considered,  in  view 
of  the  fact  that  the  D.c.  part  could 
be  run  at  a  lower  speed,  and  could 
easily  be  cleaned. 

Mb.  a.  E.  MoKenzie  said  that 
the  high-speed  turbine  driving 
through  single-reduction  gear  a 
continuous  -  current  generator 
would  be  preferable  to  the 
arrangement  shown  in  the  paper. 
He  knew  of  a  turbine  which  had 
been  running  for  over  12  mouths 
almost  continuously  at  7,.")00 
R.l'.M.,  driving  a  pump  through  a 
single-reduction  gear,  ratio  10  to 
1  ;  it  might  be  a  continuous- 
current  generator  for  all  the  tur- 
bine knew  about  it,  and  if  it  was 
the  aim  of  most  turbine  builders 
to  get  a  high  speed,  then  surely 
a  speed  of  7,500  r.I'.m.  was  suffi- 
cient. This  pump,  after  working 
continuously  for  over  12  months, 
showed  no  sign  of  wear  at  all  ;  it 
was  exactly  the  same  as  when  put 
in.  A  firm  of  engineers  had  put 
forward  a  proposal  fora.^,000-H.r. 
turbine  which  would  run  at 
3,500  R.P.M.  and  would  drive  a 
1,800-KW.  D.c.  generator  through 
a  single-reduction  gear  at  1,000  E.i-.il.  He  had  no  doubt  it  would 
be  made  a  perfectly  satisfactory  job.  Regarding  the  machine  the 
author  had  put  forward,  those  who  had  been  unfortunate  enough 
to  deal  with  large  units  which  had  been  subjected  to  very  heavy 
short-circuits  would  not  look  with  very  great  favour  upon  the 
mechanical  design  of  the  stator. 

Mr.  J  PuBRETT  said  he  would  like  to  know  how  the  cost  of 
this  machine  would  compare  with  existing  arrangements  for 
producing  similar  results.  It  appeared  to  him  that  in  a  machine 
such  as  the  one  described,  reliability  was  being  considerably 
sacrificed. 

The  Author,  in  reply,  said  he  did  not  dispute  that  the  high- 
speed oommutator  was  possible.  The  turbine  taken  by  Prof. 
Walker  rotated  at  3,000  r.p.m.  ;  the  one  described  in  the  paper  only 
ran  at  1.800.  If  Prof.  Walker's  machine  was  designed  for  the  latter 
speed,  it  would  be  nearly  the  same  size  as  the  one  shown.  The 
question  was  whether  this  machine  was  cheaper  than  a  mechanical 
gear  with  a  full-size  generator.  If  it  was  not,  then,  of  course,  the 
gearing  had  it. 


W.  A. 
Chairman  of  the  Western 


Institation  of  Electrical  Engineers  (Western  Local 
Section). 

,  Mb.  W.  a.  Chamen  read  his  inaugural  address  as 
Section,  at  Cardiff.  He  said  that,  at  a  rough  esti- 
horse-power  of  motors  and  lighting  and  heating 
in  the  area  served  by  the  Western  Section  could 
260,000  H.P.  The  membership  of  the  Institution 
was  small,  the  total  being  212,  of  whom  117  were 


■On  Monday  last, 
chairman  of  the 
mate,  the  total 
devices  installed 
not  be  less  than 
within  the  area 


Associate  Members.  There  must  be  many  electrical  engineers  and 
other  peraons  who  were  eligible  for  admiBsion,  within  the  Western 
district.  The  new  "  Graduate  "  class  should  attract  large  numbers, 
and  every  endeavour  was  being  made  to  remove  the  objection  that 
those  living  in  the  district  could  obtain  no  benefit  by  joining  the 
Institution. 

After  enumerating  the  various  purposes  to  which  electricity  was 
applied  in  the  West,  Mr.  Chamen  considered  the  possibilities  of 
development  in  other  directions.  The  adoption  of  raille.ss  traction 
would  be  welcomed  by  users  of  the  roads,  but  in  order  that  it  might 
be  carried  on  satisfactorily,  the  roads  would  have  to  be  kept  in 
better  condition.  The  storage  battery  might  yet  be  found  a  very 
useful  friend  in  districts'where  electricity  supply  was  continuously 
available,  and  the  modem  improvements  in  battery  vehicles 
appeared  to  open  up  possibilities  well  worth  the  serious  considera- 
tion of  those  who  were  contemplating  the  introduction  of  railless 
traction.  Motor-buses,  carrying  'Mi  people,  and  capable  of  running 
45  to  50  miles  without  recharging,  with  replaceable  accumulators 
weighing  about  I  ton.  had  t)een  produced,  and  the  ^ost  of  mainten- 
ance of  the  accumulators  seemed  to  have  been  reduced  to  quite  a 
moderate  figure.  The  simplicity  of  the  whole  equipment,  and  the 
perfect  control  of  the  vehicle  made  this  method  of  traction  a  most 
fascinating  one.  Pointing  out  the  various  advantages  of  electric 
traction  on  railways,  Mr.  Chamen  outlined  the  three  chief  methois 
of  carrying  it  out,  remarking  that  each  had  its  advantages  under 
certain  circumstances.  The  use 
of  electricity  for  stimulating  the 
growth  of  crops  and  plants  was 
briefly  discussed,  and  the  chair- 
man expressed  the  opinion  that  as 
electricity  supply  became  more 
generally  available,  considerable 
developments  might  be  made  in 
this  direction.  The  importance 
of  the  sabject  wa.s  emphasised,  in 
view  of  the  inadequate  production 
of  food  stuffs  in  this  country. 

Turning  to  the  iiuestion  of  the 
supply  of  electricity,  Mr.  Chamen 
pointed  out  that  where  this  was 
available  small  plants  could  be 
economically  operated  by  elec- 
tricity, such  as  an  automatic 
sewage  pumping  installation  near 
(;ardiff,  small  water  supplies,  ic. 
He  expressed  surprise  at  the  diffi- 
culties which  were  placed  in  the 
way  of  electricity  supply  com- 
panies by  persons  who  might  be 
expected,  in  their  own  interests, 
to  assist  the  companies  in  every 
way,  and  he  advocated  the  creation 
of  statutory  powers  to  confer  upon 
the  latter  the  right  to  go  across 
any  property  within  reason,  pay- 
ing compensation  for  any  genuine 
injury  suffered  by  the  landlord 
thereby,  as  in  Italy  and  Switzer- 
land. 

Local  authorities  raised  un- 
necessary difficulties,  and  in  many 
instances  had  prevented  the  intro- 
duction of  electricity  supply  with- 
in their  districts  without  sound 
reason.  It  was  to  lie  deplored  that 
there  was  such  a  want  of  trust  in 
the  good  faith  of  the  directors  of 
companies ;  the  conditions  laid 
down  by  Parliament  and  the 
Board  of  Trade   provided   ample 

The  local  authorities  had  an  absolute 

veto"again3t  the  erection  of  overhead  electric  lines,  without  appeal 
to  the  Board  of  Trade  ;  this  was  apparently  an  oversight,  and 
should  be  remedied.  In  several  cases,  however,  the  local  authorities 
had  co-operated  with  the  power  supply  companies  on  rea.sonabla 
terms. 

In  one  instance  a  U.D.C.  was  putting  down  a  refuse  destructor 
with  electric  generating  plant,  and  would  supply  energy  to  the 
mains  of  the  power  company  at  an  agreed  price  ;  on  the  other  hand, 
the  U.D.C.  had  agreed  to  take  bulk  supplies  of  electrical  energy 
at  various  parts  of  the  district,  through  which  the  transmission 
mains  already  ran,  and  would  itself  distribute  the  electricity.  The 
arrangement  provided  a  market  for  the  Council's  waste  energy  at 
all  times  of  the  day  or  night,  while  affording  a  supply  of  energy 
when  required  at  a  moderate  price,  and  saved  the  cost  of  trans- 
mission. In  another  instance  a  U.D.C.  had  agreed  to  the  com- 
pany obtaining  a  prov.  order  for  the  supply  of  the  district,  and  had 
arranged  for  the  electric  lighting  of  the  roads  and  streets.  It  was 
to  be  hoped  that  these  beginnings  of  better  understandings  between 
companies  and  Councils  would  spread  as  time  went  on. 

Several  large  colliery  companies  in  the  district  of  the  South 
Wales  Electrical  Power  Co..  where  the  mains  of  the  latter  were  not 
yet  extended,  had  put  in  their  own  plant,  but  had  chosen  the  same 
periodicity  as  that  of  the  Power  Co.,  with  a  view  to  linking  up  for 
mutual  advantage  in  the  future.  Thus  the  surplus  power  avail- 
able at  one  colliery  could  be  utilised  at  another,  and  so  on.  Points 
such  as  these  showed  that  there  was  much  work  for  the  Institu- 
tion to  take  in  hand,  which  was  purely  commercial  and  un- 
technical,  but  was  nevertheless  of  the  very  highest  importance  to 
the  development  of  the  uses  of  electricity. 


B.  Dumihl  Frairr,  Cardifi. 

Chamen, 

Local  Section  of  the  I.E.E. 

safeguards  for  the  public 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Automatic  Temperature  Control. 

In  connection  with  some  remarks  made  by  us  on  page  fi87 
respecting  the  prospects  of  automatic  temperature  control  in 
conjunction  with  electric  heating,  we  have  received  from  the 
Geissingek  IxEGrLATOE  Agexcy,  of  7,  Redcross  Street,  Liverpool, 
some  particulars  of  the  Geissinger  system  of  temperature  control 
of  electric  heaters  which  has  been  applied  in  connection  with  the 
temperature  regulation  of  the  magazines  on  the  latest  U.S.  battle- 
ships, on  the  trains  of  the  New  York  Central  Railway's  electrified 
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flo.  1.— diageam  showing  con'.sections  of  thermostat, 
Automatic  Switch  and  Heater,  Geissingeb  Ststem. 


The  thermostat  could  not  carry  the  main  current  for  even  the 
smallest  heater,  owing  to  the  limited  expansion  and  contraction  of 
its  parts  and  very  small  break  at  the  contacts,  and  only  a  very  small 
current  of  low  voltage  can  pass  if  arcing  is  to  be  entirely  eliminated. 
To  meet  this  condition  in  the  case  of  a  100-volt  D.c  circuit,  a  40- 
ohm  resistance  is  shunted  round  each  thermostat  and  relay  coil,  the 
latter  having  about  120  ohms  resistance,  and  eight  separa'e  thermo- 
stats, each  with  a  lO-ohm  shunt  (for  controlling  eight  heaters) 
would  be  permanently  connected  in  series  across  the  mains.     In  the 

To  ilicrmoitat. 


system,  and  on  the  Cunard,  White  Star.  Hamburg-American, 
North  German  Lloyd.  Elder  Dempster,  and  other  steamers  for  cabin 
heating,  i:c.  The  system  has  been  working  for  foar  years  on  the 
German  ships  without  giving  any  trouble. 

The  simplest  arrangement  such  as  would  be  suitable  for  con- 
trolling one  radiator  on  a  100-volt  circuit  is  shown  diagrammatlcally 
in  fig.  1,  and  consists  of  a  thermostat  with  a  two-way  selector 
switch  (carrying  about  12  volts  and  tS  amp.)  and  a  circuit 
breaker,  the  magnet  or  relay  coil  of  which  is  energised  by  the 
closing  of  the  thermostat  contacts,  and  which  in  turn  closes  the 
radiator  or  main  heating  circuit. 

Each  thermostat  case  contains  two  thermostats,  each  set  for  a 
prearranged  temperature,  and  either  of  which  can  be  switched  in 
or  both  switched  out  by  the  two-way  selector  switch. 


Fig.  1.— Automatic  Circuit-Breaker. 

case  of  the  single  ra-liator  shown  in  fig.  1,  an  additional  line  resist- 
ance of  280  ohms  is  inserted  to  take  the  place  of  the  seven  displaced 
resistances,  and  for  higher  or  lower  line  voltages  the  resistance 
would  be  varied  accordingly. 

Where  a  series  of  rooms,  such  as  is  referred  to  above,  are 
equipped  on  this  system,  oply  the  thermostats  and  heaters  are 
placed  in  the  rooms,  the  eight  automatic  switches  being  arranged 


Fig.  2.— Interior  of 
Geissisger  Thermostat. 


Fig.  3. — BlsTERioR  of 
Thermostat. 


The  thermostat  proper  is  a  patented  device  operating  by  means 
of  the  expansion  of  a  channel-shaped  bar,  between  the  ends  of 
which  a  bowed  spring  steel  blade  is  held ;  the  latter  carries  a 
platinum  contact  at  its  centre,  which,  as  the  supporting  bar  con- 
tracts, closes  a  circuit  through  a  similar  fixed  contact.  An  electro- 
magnet in  the  thermostat  circuit  allows  a  time  lag  in  the  operation 
of  the  contacts,  which  are  fully  adjustable  as  to  position.  The 
pressure  between  the  contacts  is  mechanical  and  fixed,  and  not 
dependent  upon  any  difference  in  temperature  from  the  standard  at 
which  the  dence  is  supposed  to  act. 


Fig   5.— Special  Vibratiox-psoof,  Tank  Tipe,  Sealed 
Geissisger  Thermostat. 


in  a  cabinet  which  is  installed  in  a  corridor  or  passage,'  and  also 
contains  a  master  switch,  by  means  of  which  the  regulating  circuit 
(carrying  J  ampere)  can  be  opened  and  all  the  heaters  in  connection 
cut  off. 

The  pre-arranged  temperatures  for  the  duplicate  thermostat  are 
usually  65°  and  70°,  and  are  adjustable  by  means  of  a  key. 

Obviously  the  thermostat  must  be  placed  so  as  to  give  a  true 
indication  of  the  general  temperature  in  the  room,  away  from 
sources  of  heat,  outside  walls  and  draughts.     It  ia  claimed  that  the 
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pOBitivi;  nature  of  the  contactB  and  freedom  from  the  effects  of 
vibration  have  eliminated  all  the  sources  of  trouble  which  exist  in 
the  old  type  of  compound  bar  thermostat. 

The  systi'm  has  l><.'en  applied  to  the  control  of  electrical,  steam 
and  hot-water  heatint,',  and  not  only  is  Rreatcr  comfort  obtained 
throujjh  the  elimination  of  overhcatinpr,  but  a  considerable  saving 
in  cnertry  results  in  the  case  of  electrical  heatinff. 

In  the  case  of  the  New  York  Central  Railroad,  on  which  this 
system  of  temperature  control  with  electrical  heatinj;  has  been  in 
use,  18(i  equipments  liein^;  employed,  it  is  estimated  that  '84  unit 
per  car-mile  without,  and  ">'.'  unit  with  the  Geissinirer  regulator, 
were  consumed  on  the  average  for  heating,  and  the  saving  was 
figured  at  £1.2."><i  for  the  season. 

A  special  form  of  tank  type  thermostat,  vibration  proof,  ia 
supplied  for  the  temperature  control  of  tanks,  chambers,  ovens,  fee, 
in  which  case  the  part  of  the  thermostat  which  is  sensible  to 
temperature  changes  consists  of  a  hermetically  sealed  1  in.  metal 
tube  projecting  about  9  in.  into  the  tank  or  chamber. 

Thermostats  of  this  type  to  control  temperatures  up  to  1,000°  F. 
are  manufactured.  The  control  is  arranged  to  opftrate  motors, 
valves,  dampers.  &o..  connected  with  the  sources  or  distribution  of 
heat  and  cold,  and  oo  designed  that  in  the  event  of  failure  of  the 
current,  the  consequent  error  in  temperature  will  be  on  the  safe 
side. 

It  has  been  applied  in  the  case  of  powder  magazines,  refrigerators, 
hot-water  and  licjuor  tanks,  gas-heated  ovens  and  chambers, 
sterilisers,  Jcc. 

Yentilated  Bracket  Insiilutor.s. 

A  type  of  insulator  which  has  recently  been  considerably  used  in 
high-tension  work  consists  in  a  "  rotation  body  "  of  smooth  porcelain 
resting  on  a  suitable  plinth.  The  porcelain  is,  for  constructive 
reasons,  made  Jiollow,  the  internal  space  being  more  or  less  per- 
fectly cut  off  from  the  outer  air.  Where  this  construction  has 
been  employed,  temperature  differences  between  the  air  outside  and 
within  the  in.snlator  body  have  led  to  considerable  condensation  of 
moisture  on  the  inner  wall.  This  condensation  diminishes  the  in- 
sulation of  the  line  and  raises  the  capacity  of  the  insulator  Cand 
therefore  the  equivalent  capacity  of  the  whole  line"),  since  the 
inner  surface  of  the  insulator  may  be  regarded  as  earthed  by  this 
film  of  condensed  moisture.  Under  such  conditions  the  only  effec- 
tive dielectric  is  the  porcelain  itself. 

The  prevention  of  this  condensation  would  obviously  enhance  the 
value  of  the  insulator,  and,  with  this  end  in  view,  tests  have  been 
conducted  on  insulators  in  which  the  hollow  space  has  been  her- 
metically sealed  by  a  cemented  metal  plate.  The  formation  of  a 
water  film  cannot  be  completely  prevented  by  this  means,  and  a 
better  solution  to  the  problem  is  to  ventilate  freely  the  inside  of 


Fig.  6. — Ventilated  Insulator. 

the  insulator  by  openings  in  its  walls.  The  accompanying  illustra- 
tion (reproduced  from  a  recent  issue  of  the  E.T.Z.\  shows  such  an 
insulator  with  three  openings  o  connecting  the  hollow  space  /; 
with  the  outer  air.  The  porcelain  body  p  is  cemented  on  to  a  tray  x, 
and  provided  with  a  cap  i.  The  side  openings  can  be  arranged  in 
any  number  and  form,  provided  the  requirements  of  mechanical 
strength  are  observed,  and  efficient  ventilation  is  secured. 

The  openings  o  permit  free  air  circulation  during  the  baking  of  the 
insulators,  and  thus  secure  quicker  and  more  uniform  drying  while 
reducing  the  risk  of  cracks.  The  new  construction  offers  important 
economies  in  material,  price  and  weight  of  finished  product. 

A  number  of  these  insulators  can  be  erected  one  above  the  other, 
progressively  smaller  sizes  being  used.  The  same  perforated  type 
of  insulator  illustrated,  and  the  principle  of  ventilating  internal 
spaces,  are  respectively  applicable  to  various  electrical  apparatus 
and  various  types  of  insulators.  In  oil-iramersed  apparatus  the  side 
apertures  ensure  that  the  insulator  shall  become  completely  filled 
with  oil,  thus  raising  the  total  insulation  of  the  whole. 


New  Polarised  Telegraph  Kelar. 

The  Kamm  polarised  telegraph  relay  consists  of  a  permanent 
magnet  « .■;,  a  differential  electromagnet  E,  i;',  and  two  armatures 
rigidly  connected  by  a  non-magnetic  piece  A.  The  permanent 
magnet  induces  similar  poles  at  the  ends  of  each  armature,  and  the 
whole  armature  system  is  pivoted  in  a  vertical  axis.  Connection  is 
made  to  the  lower  end  of  the  spindle  through  a  mercury  cnp,  and 
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-Kamm  Polarised  TELEOSAPn  Relay. 


the  upper  end  of  the  spindle  carries  a  lever  playing  between 
two  contact  points.  Currents  flowing  through  the  electromagnet 
windings  induce  opposite  poles  in  E,  e',  the  attractive  and  repulsive 
effects  of  which  are  clockwise  or  anti-clockwise  as  the  case  may 
be.  The  relay  is  specially  applicable  to  high-speed  telegraphy,  and 
for  use  in  conjunction  with  instruments  requiring  a  very  weak 
current.  It  enables  400  words  to  be  received  per  minute  with  a 
working  current  of  only  01  milliampere. 

Automatic  Electric  Range  and  Fireless  Cooker. 

The  Coi'EMAN  Electric  Stove  Co.,  Flint,  Mich.,  has  recently 
placed  on  the   market  a  line  of  electric  ranges  in  which  automatic 
operation  in  combination  with   the   fireless   cooker   princif 
noteworthy  characteristic.    These  stoves  are  made  in  thr 


Fig.  8. — Automatic  Electric  Range  and  Fireless  Cooker. 


to  serve  from  two  to  20  persons,  and  on  account  of  their  automatic 
features  are  colloquially  known  as  'silent  servants."  They  are 
built  with  from  one  to  three  compartments,  and  are  equipped 
with  a  special  type  of  alarm-clock  movement,  which  switches 
energy  into  circuit  at  a  predetermined  time,  and  an  adjustable 
thermostat  which  cuts  off  the  supply  of  energy  after  the  tempera- 
ture of  the  cooking  compartments  has  risen  to  the  point  for 
which  the  thermostat  has  been  set  by  the  cook.  The  edibles 
then  continue  to  cook  by  the  retained  heat  of  the  ovens,  the  latter 
being  enclosed  by  insulation  which  enables  the  food  to  be  kept  hot 
for  hours  without  the  consumption  of  additional  energy. 

In  the  two-compartment  stove,  which  is  representative  of  the 
line,  separate  baking  and  boiling  sections  are  provided,  which  can 
be  operated  independently  or  jointly.  Both  ovens  are  controlled 
through  the  circuit-breaker  by  means  of  the  clock,  or  they  can  be 
set  and  operated  manually.  The  dimensions  of  the  boiling  com- 
partment are  13'5  in.  x  10'5  in.  X  10'25  in.,  the  baking  compart- 
ment being  l:V5  in.  x  18'75  in.  X  12  in.  The  standard  equipment 
for  this  stove  is  one  8-in.  heater  for  the  boiler,  one  bar  heater  in 
the  oven,  one  heat  shield  and  distributor,  two  wire  oven  racks, 
two  receptacles  on  top  to  receive  the  heaters  when  external  cooking 
or  heating  is  required,  and  two  snap  switches  for  operating  the  top 
heaters.  These  extra  heating  units  make  it  unnecessary  to  remove 
the  heaters  from  the  compartments  except  for  cleaning  purposes. 
The  connected  load  is  1,815  watts  at  110  volts.  The  largest  stove 
of  this  type  has  a  connected  load  of  3,960  watts,  and  the  smallest 
size  requires  a  maximum  of  1,485  watts,  assuming  all  units  in  full 
operation.  Either  alternating-current  or  direct-current  supplies 
may  be  utilised.  On  account  of  its  economical  characteristics,  the 
Copeman  stove  is  not  designed  for  high-speed  cooking,  as  in  a  gas 
range,  but  the  makers  contend  that  the  saving  of  a  small  amount  of 
time  is  of  less  importance  than  the  economical  consumption  of 
energy  and  the  improved  quality  of  cooking  when  the  process  is 
not  hurried.  The  Copeman  clock,  which  has  been  specially  built 
for  stove  operation,  resembles  an  ordinary  alarm  clock  with  the 
exception  of  the  increased  strength  of  the  spring  drive.      The  stove 
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enables  meals  to  be  prepared  and  left  to  cook  with  a  freedom  impos- 
sible in  a  coal  or  gas  range.  The  makers  state  that  it  will  compete 
in  economy  with  gas  at  Si  per  1,000  cb.  ft.  where  electricity  is 
utilised  at  10  cents  per  KW.-hour  or  less. — Electrical  World. 

The  Zipp  H.T.  Detector. 

For  some  time  the  Land  und  Seeel4belwebke  A.G.,  of  Cologne- 
Nippes,  have  been  making  a  patented  device  for  the  purpose  of 
detecting  whether  an  A.c.  conductor  is  alive  or  not. 

The  device  is  based  on  the  principle  of  displacement  currents, 
caused  by  the  mounting  in  series  of  a  condenser  and  current 
indicator  with  an  A.c.  conductor. 

The  condenser  is  tested  to  double  the  working  pressure  at  which 
it  is  to  be  used,  and  a  Geissler  tube  is  used  as  the  current  indicator, 
mounted  inside  a  strong  glass  tube,  part  of  it  being  visible  through 
a  slot  in  the  ebonite  containing  tube. 


Fig.  9. — H.T.  Detector. 


At  one  end  is  a  hook,  which  is  connected  with  the  conductor  to 
be  tested,  after  an  earth  connection  has  been  made  to  a  terminal  at 
the  other  end  of  the  device.  One  condenser  cell  is  supplied  for 
each  5,000  volts,  the  condensers  being  mounted  in  series,  and  thus 
increasing  the  length  of  the  ebonite  tnbe  according  to  the  working 
pressure  ;  a  hollow  handle  is  also  provided,  which  can  be  unscrewed 
and  attached  as  a  cover  over  the  opposite  end  of  the  detector 
carrying  the  hook,  the  device  thus  measuring  :iO  cm.  long  X  i  cm. 
diameter  for  up  to  .5,000  volts,  with  an  additional  7  cm.  in  length 
for  each  condenser  added. 


/4  +  2   X  6   ^    j,.q\    X    2    =    5,400  ft.-lb.,  or  900  lb. 

in  excess  of  the  overturning  moment.  With  the  same  bulk 
of  material,  the  margin  of  stability  would  be  materially 
increased  by  making  the  wall  18  in.  at  the  top  and  4  ft.  6  in. 
at  the  base.  The  resultant  of  the  water-pressure  and  the 
wall  weight  ought  to  intersect  the  base  at  a  point  that  is  at 
least  within  the  middle  third  of  the  thickness  at  the  base. 
No  special  danger  will  arise  if  the  intersection  fell  a  little  to 
the  water  face  of  the  middle  third,  but  this  is  unlikely. 

In  the  figure  this  is  shown  graphically,  p  being  10'4h'  as 
before.  Here  ah  =  p  to  any  convenient  scale,  and  a  c  =  w 
where  w  =  the  weight  of  a  foot  length  of  wall  of  the  section 
ef  g  h.  The  centre  of  gravity  is  at  o  ;  r?  r  is  drawn  vertically 
through  0,  and  the  diagonal  a  d  of  the  completed  rectangle 
abed  cuts  the  base  at  7i.  Then  h  n  must  be  greater  than  one- 
third  //  //.  For  all  ordinary  purposes  the  water  face  e  g  may 
be  a  straight  line  and  vertical.  But  in  high  dams  it  is  usual 
to  shape  the  water  face,  as  per  dotted  line,  or,  when  the  dam 
is  empty,  the  pressure  on  the  masonry  at  the  base  becomes 
excessive.  This  is  of  no  moment  for  dams  within  the  scope 
of  this  article. 

Where  a  brick  tank  can  be  built  more  or  less  under- 
ground, a  good  plan  to  follow  is  to  make  an  approximate 
calculation  to  ascertain  how  deeply  the  tank  may  be 
buried  in  order  that  the  excavated  spoil  may  be  piled 
into  a  bank  round  the  unburied  part  of  thp  tank.  This 
plan  saves  excavation,  saves  carting  away  of  spoil,  and 
saves  brickwork.  Even  a  rectangular  tank  will  not  fail 
inwards  if  the  spoil  is  well  rammed  in  the  outer  banks,  and 


DAMS    FOR    WATER. 


[COMMXTNIGATED.] 


Engineers  engaged  on  power  work  may  frequently  be  called 
upon  to  design  a  small  dam  for  a  condensing  pond,  or  a 
reservoir  for  general  storage,  or  for  softening  work.  Often 
it  is  desirable  to  use  as  a  dam  a  brick  wall  set  in  cement 
mortar,  or  a  brick  tank  may  be  built.  The  expense  must 
be  a  minimum,  but  there  must  be  no  risk  of  accident.  The 
stability  of  a  brick  wall  has  no  relation  to  its  length,  unless 
this  is  so  short  as  to  enable  a  short  dam  to  act  as  a  beam. 
A  short  and  unimportant  dam  wall  may  always  be  Imilt  as 
an  arch  convex  to  the  pressure.  But  in  the  case  of  a  long 
dam  the  arch  principle  cannot  be  carried  out  in  its  entirety, 
for  an  arch  can  only  act  by  yielding  to  the  stress  upon  it, 
and  obvious  difficulties  arise  where  a  yielding  arch  is  joined 
to  an  unyielding  bedrock,  for  there  must  be  a  gradual  and 
not  sudden  transition  from  the  dam  as  an  arch  to  the  dam 
as  a  fixture.  Such  cases  are  in  the  province  of  the  civil 
engineer.  For  ordinary  small  work  no  brick  wall  should  be 
less  than  H  bricks  thick,  and  it  should  be  built  with  a 
collar  joint  of  cement — i.e.,  a  solid  line  of  cement  running 
continuously  through  the  wall  in  length  and  height  at  each 
course.  As  a  rule,  a  wall  so  thin  as  14  in.  at  the  base  will 
not  be  built.  The  collar  joint  is  intended  to  form  a  water- 
tight wall  joining  each  horizontal  bed  of  cement  mortar. 

A  usual  rule  for  the  thickness  of  a  retaining  wall  at  its  base 
is  two-thirds  of  its  height,  in  order  to  resist  the  overturning 
moment.  The  formula  for  overturning  moment  is  p  = 
10'4  H^  where  H  is  the  depth  of  water  in  feet  and  p  is  the 
pressure  exerted  at  one-third  the  depth  of  water  measured 
upwards — that  is.  2  ft.  from  the  base  in  C  ft.  of  water  ; 
p  is  the  value  of  the  moment  in  foot-pounds,  and  must 
not  exceed  the  moment  of  stability  of  the  wall 
section.  This  moment  is  the  product  of  1-ft.  length 
of  wall  by  the  distance  from  the  outer  toe  of  the  wall  to  a 
perpendicular  through  the  centre  of  gravity  of  the  section. 
Thus  in  a  pond  G  ft.  deep,  the  overturning  moment  is  p  x  2 
and  p  =  2,246  h,  or  10-4  H^  p  is  supposed  to  be  the 
water-pressure  concentrated  along  1  ft.  length  of  wall  at  a 
height  of  one-third  the  depth.  Then  p  x  2  =  4,492  ft.- 
pounds.  If  the  wall  is,  say,  2  ft.  thick  at  the  top,  and  4  ft. 
thick  at  the  base,  and  has  equally  battered  sides,  and  1  cb.  ft. 
of  brickwork  weighs  150  lb.,  the  moment  of  stability  will  be 


these  are  nicely  smoothed  and  sodded.  But  if  the  dirt  is 
not  of  the  kind  to  be  too  stable  in  a  bank,  there  may  be 
internal  counterforts  built  to  stiffen  the  wall  when  the  tank 
is  empty. 

The  best  form  of  half-buried  tank  is  circular.  The 
writer  has  l)uilt  these  12  ft.  deep  and  30  ft.  in  diameter, 
finished  externally  with  grassed  slopes  so  as  to  be  hardly 
perceptible  at  some  little  distance.  They  may  be  covered 
with  a  concrete  roof  supported  on  girders  with  a  pillar  or 
two,  and  soiled  over  and  sodded  to  keep  them  dark  and 
cool.  Such  a  tank  need  not  be  thicker  than  14  in.,  the 
interior  being  of  rough  brick  cemented  smooth.  The  earth 
in  the  outer  bank  is  rammed  in  layers,  which  slope  upwards 
from  the  brick  wall  and  give  a  maximum  of  resistance 
against  the  internal  pressure.  In  a  circular  tank  there  is 
no  fear  of  collapse  from  the  outside. 

When  there  is  plenty  of  concrete  material  at  hand,  the 
wall  may  be  of  this  material,  a  band  of  hoop  iron  being 
buried  in  the  heart  of  the  wall  at  intervals.  Or  round  \-m. 
rods  with  their  ends  turned  a  couple  of  inches  may  be  used, 
the  rod  ends  lap-jointing  a  couple  of  feet  upon  each  other, 
so  as  to  secure  continuity  of  tension  effect.     These  circular 
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tanks  arc  built  to  a  gauge  board  carried  by  two  arms 
from  a  central  pillar  in  order  that  the  excavation  and  the 
buiidinii;  may  be  accurately  circular. 

I  n  a  (lam  such  as  tig.  1 ,  hydraulic  pressure  must  not  be  able 
to  exert  itself  between  horizontal  joints,  or  it  may  overturn 
the  wall.  If  the  material  is  such  that  there  is  any  fear  of 
such  an  occurrence,  a  wall  may  be  bolted  to  its  foundation 
by  bolts  along  the  line  k  k.  These  would  be  u  safeguard 
against  any  joiut  becoming  opened.  Another  safeguard  is 
to  cover  the  whole  water  face  with  a  sheet  of  tar  laid 
on  in  sexeral  coats  effectually  to  water-proof  all  the  joints. 

The  writer  has  more  than  once  come  across  water  tanks  in 
process  of  construction  which  would  incvital)ly  have  failed 
when  full  of  water,  the  line  of  pressure  falling  far  outside 
the  base.  In  one  case  the  tank  wall,  itself  insufficient,  was 
built  on  the  top  of  a  retaining  wall  17  ft.  high,  and  no  pro- 
vision of  any  sort  was  made  to  prevent  the  prompt  overturn 
of  the  entire  wall. 

Such  construction  jobs  do  occasionally  fall  into  the  hands 
of  men  who  have  no  engineering  training  whatever.  Any 
failure  of  their  work  would  reflect  upon  any  engineer  who 
might  happen  to  be  associated  with  other  parts  of  the  work, 
and  it  certainly  can  do  no  harm  to  keep  a  watchful  eye  on  such 
raattere,  for,  after  all,  anyone  who  sees  a  danger  and  does  not 
tactfully  point  it  out  is  an  accessory  in  a  sense  to  the  result. 
But  in  two  cases  in  which  architects  have  been  warned  the 
warning  was  received  in  no  good  spirit.  Still,  that  does  not 
justify  one  in  letting  a  man  fall  over  a  precipice. — B. 


Electric  fittinirs  made  in  A  merica  are  clumsy  when  compared  with 
En^rlish.  There  were  a  few  handsome  Louis  fittinpfB  and  the  leadc<l 
glass  standard,  and  a  way  of  lifrhtin(f  a  room  by  in«ertin(r  lamps  in 
saucer-shaped  glass,  suspinded  from  the  ceiling  in  baskets,  the  li^bt 
being  thrown  upwards,  and  producing  a  pretty  ellect.  — --^.- 

Counterweights  are  not  now  allowed,  and  suspended  cords  are  as 
thick  as  caliles  ;  they  have  a  wood  ball  in  the  centre,  with  a  hole 
through  which  the  surplus  cord  is  left  in  a  loop.  Lampholders  are 
nearly  as  large  again  as  our  bayonet  socket ;  the  Edieon  screw  seen 
here  is  not  now  allowed  in  America.  The  outer  shell  reaches  to 
the  bottom,  and  there  is  a  lining  of  fibre.  A  gallery  must  be  fixed 
on  to  hold  the  shade,  or  a  piece  of  screwed  tube  forced  on,  the  shade 
having  a  thread  on  the  top  opening  to  screw  on,  and  not  being  held 
with  a  shade  ring,  as  here. 

There  is  a  system  in  vogue  of  fitting  American  houses  with 
fixtures  that  will  do  either  for  gas  or  electricity.  I  saw  (-everal  of 
the  dual  fixtures  in  houses,  and  they  were  a  jwsitive  eyesore,  both 
in  finish  and  design.  An  interesting  exhibit  was  the  long-distance 
telephone.  Trumpets  were  hung  on  the  walls,  and  notices,  instruc- 
tions, songs  and  music,  were  given  through  them  to  the  whole 
room. 

Crowds  came  every  day.  In  one  day  we  had  as  many  as  4.5,000 
visitors.  The  Edison  Co.,  who  promoted  and  financed  the  Exhi- 
bition, cleared  all  expense  liy  the  end  of  three  weeks.  I  did  not 
find  that  the  exhibitors  expected  doing  much  business  while  the 
exhibition  was  in  progress  ;  the  advertising  spirit  seems  to  be  very 
strong  in  the  American. 

The  relations  between  exhibitors  and  management  were  very 
cordial  indeed.     I  do  not  remember  hearing  one  complaint. 

The  terms  used  by  electricians  differ  from  ours.  Lampholders 
are  "sockets,"  fittings  are  "fixtures,'  aluminium  is  "alloominum." 
They  talk  of  people  coming  "rubbering  round"  (Anglice,  quiz- 
zing), and  anyone  over-curioua  is  designated  a  "rubber-neck." 

Visitors,  instead  of  asking  "  What  is  the  price  .' "  say  "  What 
exi)ense  is  it  l  "  or  "  How  expensive  is  it  '  " 

Lectures  in  domestic  applications  were  a  popular  feature  of  the 
Exhibition.  The  Exhibition  was  a  well-earned  triumph  for,  and  a 
credit  to,  the  promoters.  I  shall  remember  with  pleasure  my 
sojourn  amongst  the  bluff,  but  kindly  Americans. 


SOME    IMPRESSIONS    OF    THE    BOSTON 
ELECTRIC    SHOW. 


Bt  ELIZA  J.  DU6DILL. 


On  September  28th  last,  the  largest  and  finest  electrical  exhibition 
the  world  has  ever  known  was  opened  in  the  large  Mechanics' 
Buildings,  Boston,  Mass.,  U.S.A. 

It  was  impossible  for  a  stranger  to  go  within  a  mile  of  the 
"show  "  and  not  become  aware  that  an  electrical  exhibition  was  in 
progress.  Huntingdon  Avenue,  where  the  Mechanics'  Buildings  are 
situated — the  widest  thoroughfare  in  Boston — was  lit  as  far  as  sight 
could  reach  with  arc  lamps,  white  and  blue,  in  clusters  of  three  and 
five,  at  intervals  of  a  few  yards.  On  the  Mechanics'  Bnilding  itself 
every  ledge  and  angle  was  outlined  with  incandescent  lamps,  after 
the  manner  of  our  White  City  decorations  ;  only  here  the  lamps 
were  coloured,  and  in  prominent  places  and  over  doorways  a 
perfect  network  of  various-coloured  lamps  was  arranged  in  fanciful 
patterns. 

As  our  own  goods  were  delayed  in  that  most  irritating  place,  the 
Customs — we  had  to  pay  45  per  cent,  duty,  while  American  fittings 
makers  can  send  their  goods  into  England  free — I  took  the 
opportunity  of  a  quiet  walk  round  the  Exhibition.  The  deco- 
rations alone  were  worth  a  visit.  There  must  have  been  many 
thousands  of  lamps  on  each  floor — basement,  first  floor  and 
second  floor.  The  ceilings  were  covered  with  festoons  of  lamps  and 
coloured  muslin  ;  in  the  centre  of  the  first  floor,  where  the  second 
floor  formed  a  gallery,  the  festoons  radiated  from  the  centre  of  the 
ceiling,  forming  a  canopy  which  was  very  picturesque,  viewed  from 
either  above  or  below. 

Regarding  the  exhibits,  except  in  detail,  there  was  nothing  new 
to  me  after  our  London  Exhibition  in  October,  1911,  unless  it  be 
an  apparatus  for  milking  cows,  and  I  found  that,  to  the  American 
electrician,  our  own  goods  were  the  only  new  things. 

The  Boston  Show  was  a  real  live  one  ;  as  different  from  our 
London  exhibition  as  a  busy  workshop  differs  from  a  shop  window 
show.  Electricity  was  shown  applied  to  the  manufacturing  of 
shoes,  furs,  candies,  mineral  waters.  Pop-corns  were  roasted  whole- 
sale, ice  cream  frozen,  meat  preserved  in  electrical  cold  storage,  and 
potato  chips  were  fried.  I  hope  we  shall  always  veto  the  last  of 
these  from  our  English  exhibitions.  There  was  a  large  laundry  ; 
cleaners  and  dyers  ;  and  a  bakery  that  turned  out  700  loaves  a 
day,  which  were  untouched  by  human  hand  until  extracted  from 
the  ovens.  There  was  the  electrical  printing  exhibit,  where  the 
type  was  set  and  cast,  the  Linotype  and  Monotype  machines,  where 
a  Daily  Show  Xeivs  was  printed. 

There  were  all  kinds  of  farm  implements  to  which  electric 
driving  could  be  applied,  and  besides  these,  there  was  the  exhibition 
of  goods,  as  seen  in  our  English  exhibition,  lamp-making,  iScc. 


Electric  Heatinj;    of   the    Stands  at   Olympia. — 

An  opportunity  for  the  authorities  responsible  for  the  world's 
largest  trade  exhibition  to  show  their  enterprise  presented  itself  in 
the  problem  of  heating  the  show  stands  at  Olympia,  during  the  run 
of  the  Motor  Exhibition,  We  are  plea,sed  to  record  that  electric  heat- 
ing was  decided  upon,  the  contract  being  awarded  to  the  General 
Electric  Co.,  Ltd.  This  is  probably  the  largest  electric  heating  job 
undertaken  by  any  firm,  and  was  carried  out  as  follows  : — The  com- 
pany decided  upon  the  principle  of  radiation  as  being  the  best 
system  of  transmitting  heat  (juickly  and  efficiently,  especially  as 
unwelcome  draughts  are  not  always  avoidable  in  a  huge  building 
like  Olympia.  Accordingly  radiators,  fitted  with  cheerfully  glow- 
ing lamps,  were  employed.  All  the  radiators  were  of  the  same 
pattern,  specially  made  up  by  the  General  Electric  Co.,  Ltd.,  for  the 
Exhibition.  Each  radiator  was  fitted  with  four  "Robertson"  radiator 
lamps.  The  radiator  bodies  were  of  very  neat  design,  and  were  con- 
structed of  sheet  steel  with  a  black  matt  finish.  They  were  also 
equipped  with  copper  reflectors,  placed  behind  the  lamps,  to  assist 
in  the  radiation.  Switches  allowed  of  proper  control  of  heat.  In 
no  other  way  could  local  heating — which  is  a  special  feature  of 
the  electrical  method  —  have  been  so  effectively  and  easily 
employed. 

Tools  for  Electricians  in  the  Xavy. — Lord  Charles 

Beresford,  in  the  Parliamentary  Papers,  asked  the  First  Lord  of  the 
Admiralty  whether  the  Admiralty  would  supply  the  following  tools 
for  the  use  of  electricians  of  his  Majesty's  ships,  viz.,  set  of  a  type, 
set  of  chasers,  8  to  24  threads,  Whitworth  thread  gauge,  set  of 
small  carriers,  set  of  small  tools  for  instrument  repairs,  small 
surface  plate  and  scribing  block,  small  American  brace  in  lieu  of 
Archimedean  drill,  and  milling  attachment  of  lathe ;  and  whether  he 
was  aware  that  electricians  had  to  borrow  these  tools  from  other 
parts  of  the  ship,  which  caused  confusion.  Dr.  Macnamara,  in  reply, 
said  that  the  general  question  of  tools  was  under  consideration,  and 
considerable  additions  had  already  been  made.  It  would  not  be 
economical  to  provide  all  departments  with  the  same  tools,  and  a 
certain  amount  of  borrowing  must  take  place,  but  with  proper 
organisation  confusion  should  not  arise  from  this  cause. 

Steel  Transmission  Structures. — The    quantities   of 

steel  entering  into  the  construction  of  some  of  the  great  trans- 
mission systems  may  prove  surprising  to  those  who  underestimate 
the  importance  of  tower  structures.  The  Southern  California 
Power  Co.  has  used  to  date  20,000  tons  of  steel  tower  construction. 
For  the  150-mile  transmission  from  the  Mississippi  River  develop- 
ment at  Keokuk,  Iowa,  to  St.  Louis,  10,000  tons  have  been  ordered. 
The  Georgia  Railway  and  Power  Co.'s  system  comprises  5,000  tons, 
and  the  Connecticut  Power  Co  's  lines  .^,000  tons.  In  comparison 
with  these  figures  it  is  interesting  to  note  that  an  average  ten-story 
office  building,  occupying  ground  80  ft.  X  150  ft.,  requires  about 
1,200  tons  of  steel,  and  that  the  large  Californian  system  above 
cited  contains  enough  to  build  a  dozen  steel-arch  bridges  like  that 
spanning  the  gorge  at  Niagara. — Electrical  World. 
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NEW    PATENTS    APPLIED    FOR, 

(NOT  YET  PUBLISHED.) 


1912. 


PUBLISHED    SPECIFICATIONS. 


CompUed  expressly  for  this  journal  by  Messrs.  W,  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


25,195.  '*  Magnetic  separators  or  combined  separators  and  screens."  J.  T. 
Pollard  and  R.  Emmott.    November  -Ith. 

25,207.  *'  Alternating-current  generators."  Ateliers  de  Constructions 
Electriques  r>n  Nord  et  de  l'Est.  (Convention  date,  November  8th,  1911, 
France.)      November  -ith.      (Complete.) 

25,325,  "Telephone  conversation  cabins."  F.  J.  J.  Gibbons.  November 
4th. 

25,258.  "  Locking  devices  for  the  gates  or  doors  of  electrically-controlled 
lifts  and  the  like."    F.  Barlow.    November  4th. 

25,278.  *'  Electricallv-ovierated  time-indicating  devices  and  the  like."  L.  J. 
Aron,  C.  E.  Harrison  and  X.  L.  Electric  Co.,  Ltd.  (Addition  to  20,268  of 
1911.)    November  4th. 

25,286.  "  Automatic  regulating  devices  for  electric  distribution  systems." 
British  Thomson-Houston  Co.,  Ltd.,  and  C.  M.  Jones.    November  4lh. 

25,300.    "  Secondary  batteries."    A.  M.  Taylor.    November  5th. 

25,318.    *' Electric  arc  lamps."     G.  Nicholson.    November  5th. 

25,321.  "  Magnetic  lock  for  railway  carriages  and  the  like."  D.  G.  Thomas. 
November  5th. 

25,356.  "Alternators."  E.  Girardeau.  (Convention  date,  November 6tb, 
1911,  Germany.)    November  6th.    (Complete.) 

25,359.  "Electro-deposition  of  alloys. "J  8.  O.  Cowpkr-Coles.  Novem- 
ber 6th. 

25,366.  "  Dynamos."  C.  L.  Breeden  and  H.  E.  Moore.  November  5th. 
(Complete.) 

25,370.  "  Refractory  materials."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    November  6th. 

^  25,372.  "  Thermo-electric  batteries."  H.  O.  Gross.  (Convention  date, 
November  6th,  1911,  in  Germany.)    November  5th.    (Complete.) 

25  374.  "  Magneto  trip-gear  for  internal-combustion  engines."  Bristol 
Wagon  and  Carbiaoe  Works  Co.,  Ltd.,  and  W.  A.  B.  Copsey.    November  6th. 

26.382.  "Printing  telegraph  systems."  Western  Electric  Co.,  Ltd. 
(Western  Electric  Co.,  United  States.)    Nov(mber5th.    (Complete.) 

25,384.     "  Telephonic  transmitters."    E.  A.  Graham.    November  5th. 

26,386.  "Engine  starting  and  lighting  systems  for  motor  vehicles."  J.  B. 
Entz.  (Convention  date,  March  11th,  1912,  United  States.)  November  6th. 
(Complete.) 

26,411.  "  Electrical  relays  and  indicating,  recording,  and  re-transmitting 
apparatus."    J.  8.  Enrighi.    November  Gth. 

26,420.  "  Switches  for  use  in  connection  with  the  electric  lighting  systems 
of  automobiles."    B.  Brooks  and  W.  Holt.    November  6th. 

26,424.  "Incandescent  electric  lamps."  F.  E.  Wooldridgk  and  E.  B. 
Barlow,    November  6th. 

25,449.  "  Sourdine  or  damper  for  telephones  and  telegraphs."  R.  Schaefer. 
November  6th.    (Complete.) 

25,618.  "Self-acting  switch  devices."  Schott  &  Gen.  (Convention  date, 
November  13th,  1911,  Germany.)    November  7th.    (Complete.) 

25,519.     "Miners' electric  safety  lamp."    J.  Field.    November  7tli. 

25,531.  "Driving  magneto  ignition  devices."  D.  H.  OTlabehty. 
November  7th. 

25,535.  "  Electric,  gas,  or  oil  sign  reflector  lamps."  T.  H.  Williamson. 
November  7th. 

26,636.  "  Reflectors  for  electric  incandescent  lamps."  F.  W.  Scter. 
November  7th. 

25.539.  "  Electric  light  wire  casing  particularly  applicable  to  ships' 
panelling,  partitions,  and  ceilings."    W.  G.  Wakeham.    November  7th. 

26.540.  "Electric  signal."    J.  Fielder.    November  7th. 

25,551.  "Alkaline  electric  accumulators."  W.  N.  Stkwabi  and  E.  Fobs. 
November  7th. 

26,554.  "Boxes  for  electric  batteries  or  accumulators."  H.  Lucas  and 
0.  Lucas.    November  7th. 

25,563.     "  Electric  clock  systems."    A.  R.  Upward.    November  7th. 

25,580.    "  Sparking  plugs."    M.  Nabet.    November  7th.    (Complete.) 

25,686.  "Electric  cooking  apparatus."  B.  8.  Downe  and  Bromiton  and 
Kensington  Accessories  Co.,  Ltd.    November  7tb.     (Complete.) 

25  691.  "Controllers  for  electric  motors."  L.  G.  Riley.  (Convention  date, 
November  8th,  1911,  United  States.)    November  7th.    (Complete.) 

25,603.  "  Dynamo-electric  machines."  B.  Brooks  and  W.  Holt.  November 
8th. 

25,608.  "  Electric  safety  lamps  and  the  like."  A.  A  bell,  W.  E.  Ross  and 
A.  E.  StLKsTONE.    November  8Eh. 

25,633.  "Fleotric  pocket  lamps  and  their  application  to  signalling  pur- 
poses."   H.  Neuburger.    November  8th. 

26,646.  "Magneto-current  generators."  E.  Podlesak.  (Divided  Applica- 
tion on  10,209/12,  April  30th.)    November  8th.    (Complete.) 

25,670.  "Paper  strip  gathering  devices,  particularly  applicable  to  tele- 
graphic tape  work."  H.  W.  Higham  and  Remington  Typewriter  Co.,  Ltd. 
November  8th. 

26,673.  "Telephone  instrument  set  adapted  for  two  lines."  Sie3iens  Bros, 
and  Co.,  Ltd.,  and  E.  A.  Laidlaw.    November  8th.    (Complete.) 

26,704.  "Bru&h  raising  mechanism  for  dvnamo-electric  machines."  British 
ThoSison-Housion  Co.,  Ltd.,  and  F.  P.  Whitaker.    November  8th. 

25.733.  "  Motor-car  and  other  electric  lamps  which  are  furnished  with 
parabolic  reflectors."    F.  A.  Griffin.    November  9th. 

26.734.  Means  for  connecting  wires  to  incandescent  electric  lampholders." 
F.  A.  Griffin.    November  9th. 

26,742.  "Electrical  conductors."  M.  J.  Bailing  and  L.  C.  Holt.  No- 
vember 9th. 

25,748.  "  Method  of  and  means  tor  recording  telephone  calls."  A.  E, 
Lamkin  and  F.  Mead.    November  9th. 

26,775.  "Connectors  for  electric  conductors."  British  Thomson-Houston 
Co.,  Ltd.    (General  Electric  Co.,  United  States).     (Complete.)    November  9th. 

25,784.  "Depolarising  agents  for  galvanic  cells."  British  Evfr-Eeady 
Electrical  Co.,  Ltd.   (Albrecht  Heil,  Germany).    (Complete.)    November  9th. 

26,787.  "  Electric  time  switches."  W.  Huiuiann  and  C.  Habf.el.  No- 
vember 9th.    (Complete.) 


Electric  Vehicles  for  South  ifrica.— The  question 

is  raised  by  the  Smith  Africon  Miiihuj  Jmiriial  whether  there  is  not 
a  good  opening  in  South  Africa  for  the  electrically-propelled 
wagrn  ;  the  increasing-  cost  of  motor  spirit,  and  the  excessive  noise 
prevailing-  in  Johannesburg,  are  strong  arguments  in  favour  of  the 
efficient,  reliable  and  silent  electric  vehicle,  which  is  also  able  to 
show  lower  running  costs  than  the  petrol-driven  wagon. 


Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 


Electric  Switches.    G.  H.  White.    9,686.    April  21st.    (October  21st,  1911.) 
Compensation    of    Polyphase    Commdtating     Dynamo-Electeic    Machines. 

British    Thomson-Houston    Co.     (Allgemeine    Elektricitiits    Ges.)     16,787. 

July  20th. 
Heat-Storagk  Devices.    British  Thomson-Houston  Co.    (General  Electric  Co.) 

18,676.    August  18th. 
Operation  of  Electrical  Machines  of  the  Induction  Type.    W.  A.  Price. 

20,709.    September  19th. 
DraAMO-ELEcTHio  MACHINES.    E.  E.  Clarke.    22,987.    October  18th. 


Means  of  Simultaneously  Recording  or  Reproducing  Sounds  and  Visible 
Movements  Accompanying  such  Sounds.  A.  Rosenburg.  23,620,  Octo- 
ber 25th. 

Automatic  Electrical  Signalling  Systems  for  Railways  and  the  like.    W.  C. 

Hawkes  and  E.  J.  Cleburne.    23,846.    Outober  27th. 
Electric  Water  Heaters.    A.  P.  Nichols.    24,445.    November  3rd. 
Electrically  driven  Planing  Machines  and  Similar  Reciprocating  Tools. 

Vickers,  Ltd.,  and  A.  D.  Williamson.    26,459.    November  16th.    (Cognate 

application  No.  5.544  of  1912.) 

Process  for  Carrying  Oct  Gas  Reactions  in  an  Electric  Furnace.  'A. 
Helfenstein.    26,lj71.    Novtmber  26th.    (November  22nd,  1910.) 

Apparatus  for  Heating,  Evaporating,  Volatilising  or  Distilling  Liquids  by 

Electricity.    T.  McClelland.    27.422.    December  7th. 
Electrical  Accumulators.    K.  R.  Smith.    27,542,    December  8th. 


1912. 

Electrical  Switches  and  Fuses  Combined.    R.  W.  Bill.    30.    January  1st. 
Electric  Cubrent  or  Energy  Measuring   Instruments.     British  Thomson- 
Houston  Co.    (General  Electric  Co.)    1.079.    January  13th. 
Manufacture  of  Electrodes  for  Galvanic  Batteries.    A.  "Wedekind.    1,198, 

January  I5th. 
Starting  Switches  for  Rotor  Ciscuits  of  Altebnating-Curbent    Motors 

having  Wound  Rotors  and  Blip  Rings.    J.  G.  Shaw  and  Bhaw.    1,449. 

January  18th. 
Electric  Lighting  Systems  FOB  Automobiles.    J.Bijur.    1,753.    January  22nd. 

(February  2nd,  1911.) 
Electrical    Heating    and    Radiating   Appabatus.      H-    S.    Martin.      2,764. 

February  2nd. 
Registering    Df.-vices   for   Telephone    Systems.     E.    M.    Northum.    3,652. 

February  12th. 
Electhomaqnetic  Device  for  Warning  against  Theft  and  Bubglart.    H.  L.  C. 

Neuilly.    4,283.    February  20th.    (September  11th,  1911.) 
Telephonic  Transmitters.    A.  L.  Struxiano.    6.S93.    March  14th.       (March 

14th,  1911.) 
Galvanic  Batteries.    W.  C.  Banlis  and  R.  C.  Wood.    6,758.    March  19th. 
Electrical  Cut-in  and  Cut-out  DE^ncESFoR  Use  in  Chabging  Accumulators. 

H.  Leitner.    7,572.    March  28th. 
Electric  Incandescent  Lamps.    P.  C.  Hewitt.    8,086.    April  8rd.    (April  8th, 

1911.) 
Electric  Signal  Switch.    A.  Beck  and  C.  Beck.    8,714,    April  lath. 
Working  of  Metal.    British  Thomson-Houston  Co.    (General  Electric  Co.) 

9,877.    April  25th. 
High-Speed  Rotors  for  High-Frequenct  Multipolar  Electrical  Machinery. 

R.  Goldschmidt.    10,507.     May  3rd.    (May  4th,  1911. i 
Current  Interruptor  for  Hioh-Tension  Lines.    C.  Clar  and  T.  Clar.    12,320, 

May  aith. 
Electrically-Controlled  Signals   for  Use  in  Determining  Temperature, 

A.  McNab.    14,663.    June  22nd. 
Wave    Detectors   for   Radio-Telegraphy   and   Telbphont.     L.  J.  L.    D. 

Thibault.    16,163.    July  10th.    (May  2)th,  1912.) 
RECEivuiG  Apparatus  foe  Electric  Waves.    F.  Schneider.    18,188.    August 

7th.    (Addition  to  18,086  of  1912.) 
Electric  Mercury  Motor  Meters.    H.  Gottschalk  and  H.  Aron  Elektricitats- 

zahlerfabrik  Ges.    18,810.    August  16th. 


Street  Accidents. — In    the  Parliamentary  Papers  last 

week,  Mr.  Watt  asked  the  President  of  the  Board  of  Trade  whether, 
having  regard  to  the  accidents  through  the  speed  of  tramcars  and 
of  motor-cars  in  busy  thoroughfares  in  the  large  cities  in  the 
country,  he  would  consider  the  advisability  of  appointing  a  committee 
to  inquire  into  and  seek  to  prevent  or  minimise  these  accidents, 
in  view  of  the  fact  that  such  a  committee  had  been  instituted 
to  deal  with  motor-omnibus  accidents  in  London.  Mr.  Robertson, 
in  reply,  said  that  the  maximum  speeds  to  be  observed  on  tramway 
systems  were  fixed  by  the  Board  of  Trade  after  the  routes  had  been 
inspected,  and  were  governed  by  the  varying  conditions  which 
obtain  on  different  routes.  They  were,  moreover,  subject  to  revision 
if  fresh  conditions  arose.  Compulsory  stopping  places  were  also 
provided  where  necessary.  So  far.  therefore,  as  tramway  traffic 
was  concerned,  the  present  system  appeared  to  provide  sufficient 
means  of  control  ;  and.  having  regard  to  the  fact  that  each  locality 
required  separate  consideration,  he  doubted  if  the  appointment  of 
a  committee,  such  as  suggested,  would  serve  any  really  useful 
purpose.  The  question,  so  far  as  it  affected  motor-cars,  was  not  for 
the  Board  of  Trade. 
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ENGINEERS   IN   PARLIAMENT. 

Why  are  there  not  more  engineers  in  Parliament 't 

This  is  u  ciuestion  whicli  must  occasionally  arise  in  the 
mincls  of  those  who  have  the  interests  of  the  profession  and 
industry  closely  at  heart.  Without  the  smallest  desire  to  dis- 
parage the  engineers  who  do  happen  to  occupy  scats  in  the  Lower 
Chamber,  it  cannot  be  denied  that  the  profession  is  under- 
reiiresented  in  that  disthiguished  assembly.  What  is  worse, 
it  i.s  i;lear  from  the  ignorance  often  displayed  at  question 
time  that  there  are  but  few  private  members  competent  to 
ask,  and  still  fewer  members  of  the  Government  competent 
to  answer,  any  question  which  involves  some  degree  of  know, 
ledge  in  the  domain  of  technical  engineering. 

Let  us  enumerate  some  of  the  questions  in  the  discussion 
of  which  the  engineer  could  take  a  useful  and  informing  part. 
In  all  matters  concerning  wireless  telegraphy,  telegraphs  and 
telephones,  motor-omnibuses,  electric  tramways,  railways — 
including  tube  railways— and  motor-cars,  the  views  and  argu- 
ments of  a  trained  engineer  would  be  of  the  utmost  value. 
When  a  Bill  dealing  with  any  of  these  matters  was  before  the 
House,  it  is  obvious  that  an  engineer  would  be  better  qualified 
to  discuss  it  than  the  majority  of  his  colleagues.  Not  only 
would  his  services  be  valuable  in  the  House  itself,  but  in  Com- 
mittee, where  time  admits  of  detailed  consideration  being  given 
to  a  Bill,  his  technical  knowledge  would  undoubtedly  have  an 
influence  with  the  other  members  of  the  tribunal.  A  glance 
at  the  proceedings  in  the  Commons  Committees  is  sufficient 
to  show  that  a  large  amount  of  time  is  wasted  in  explaining 
technical  details  to  Membeis  of  Parliament  who  are  innocent 
of  all  knowledge  in  matters  pertaining  to  electricity  and 
engineering. 

If  an  engineer  could  be  chosen  by  the  Committee  of 
Selection  to  preside  over  a  committee  which  bad  to  cousider 
the  promotion  of  a  tube  railway,  or  a  Bill  for  the  amalgama- 
tion  of  all  the  electrical  undertakings  in  London  into  one 
vast  system,  a  quantity  of  valuable  public  time  and  much 
expense  might  be  saved. 

That  the  engineer  would  be  fitted  by  training,  and  in  every 
other  way,  to  do  useful  work  in  the  House  of  Commons,  there 
is  no  doubt.  He  is  better  qualified  to  occupy  a  public 
position  than  many  of  those  who  are  at  present  earning  £400 
a  year  at  Westminster.  As  he  is  concerned  with  large  con- 
tracts, in  the  execution  of  which  he  has  control  over  large 
bodies  of  workmen,  he  is  naturally  acquainted  with  much 
else  besides  mere  technical  details.  He  knows  much  of  the 
conditions  of  labour  in  the  mine,  in  the  factory,  and  on  the 
railwav.  In  some  sort,  therefore,  he  might  speak  for  the 
employer,  who  is  insufficiently  represented  in  a  House  where 
the  influence  of  the  proletariat  is  felt  to  a  degree  which  is 
out  of  all  proportion  to  the  actual  number  of  I-abour 
Members. 

Let  us  now  examine  some  of  the  influences  which  are  at 
work  to  k<?ep  the  engineer  from  the  House  of  Commons. 
Havino-  done  this,  it  will  be  time  to  consider  the  means 
whereby  he  can  be  enabled  to  take  his  place  in  the  councils 

of  the  State.  .  .     ,) . 

Who,  in  the  first  place,  are  "  the  men  in  possession     .'' 

A  large  percentage  consists  of  men  of  leisure  who  can  devote 
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the  whole  of  their  time  to  elections,  Parliamentary  debates 
and  work  in  Committees.  Even  to  those  of  them  who  are 
not  zealous  for  work,  the  Lower  Chamber  and  its  prrcincts 
are  convenient  as  a  club.  It  has  often  been  called  "  the 
best  club  in  London."  Another  large  batch  of  members  is 
summoned  from  the  ranks  of  Labour.  Others  come  from 
remote  country  districts  in  Ireland.  The  vast  majority  of  these 
men  are  Members  of  Parliament  for  purely  Party  purposes  : 
they  are  not  there  as  experts  in  any  particular  branch  of 
knowledge.  They  are  there  to  promote  the  advancement  of 
certain  questions. 

Last,  but  not  least,  there  are  lawyers  in  Parliament.  The 
discui-sion  of  the  question  why  there  are  so  many  lawyers, 
throws  much  light  upon  the  discussion  of  the  further  ques- 
t,ion — trhjj  Ihere,  are  not  many  engineers  in  this  assembly. 

The  explanation  of  the  fact  that  many  members  of  tbe 
Bar  find  their  way  into  the  House  of  Commons  lies  in  the 
fact  that  one  of  the  main  roads  to  fame  and  fortune  in  the 
profession  of  the  law  leads  through  Westminster.  Politics 
and  law  walk  hand  in  hand.  A  young  barrister  who  fights 
a  forlorn  hope  in  some  country  constituency  attracts  the 
notice  of  the  party  leaders.  Eventually  he  stands  for  a  safe 
seat  and  is  duly  elected.  A  few  years  of  faithful  service, 
and  he  is  made  a  Recorder.  A  few  more,  and  he  is  made  a 
Ju,3ge — with  a  pension  to  look  forward  to  in  his  declining 
years.  But  apart  from  what  he  is  going  to  get  out  of  it, 
the  House  of  Commons  is  an  attractive,  and,  what  is  more, 
a  possible  place  for  a  barrister.  The  hours  suit  him— he 
need  only  be  at  the  Courts  between  the  hours  of  10.30  and  4.0  : 
the  situation  suits  him— it  is  not  a  far  cry  from  the  Temple  to 
Westminster  ;  the  work  suits  him,  because  if  he  desires  to 
take  an  active  part  in  the  proceedings,  he  has  been  pro- 
fessionally trained  to  speak  in  public,  and  to  "  think  on  his 
hindlegs."  ■    ■   ^a- 

A  few  moments'  consideration  will  show  that  it  is  difficult 
for  the  engineer  to  follow  his  calling  and  give  sufficient 
attention  to  Parliament  to  make  himself  a  useful  member. 
The  young  lawyer  has  time  and  opportunity  to  nurse  a 
constituency,  but  the  young  engineer  is  generally  in  a 
salaried  post,  the  duties  of  which  wholly  pi-eclude  his 
giving  the  necessary  time  to  electioneering.  Nor  has  he 
any  special  hope  of  professional  or  other  advancement  because 
he  can  put  the  magic  letters  "  M.P."  after  his  name. 

Going  one  stage  further,  the  consulting  engineer  is  seldom 
in  such  a  position  that  he  could  devote  the  necessary  time  and 
energy  to  political  affairs.  His  office  hours  would  not  admit 
of  his  attending  the  House  until  late  in  the  evening  :  and 
regular  attendance  at  Westminster  would  involve  his  being 
cut  off  from  the  deliberations  of  those  learned  societies,  at 
the  meetings  of  which  the  man  who  is  keen  on  his  profession 
gains  so  much.  Finally,  unless  his  head  office  is  in  London, 
it  is  almost  impossible— under  existing  conditions — for 
the  consulting  engineer  to  become  a  Member  of  Parliament 
in  the  true  fcnse.  His  clients  in  Edinburgh,  or  Dublin,  or 
Manchester,  or  wherever  it  may  be,  want  to  see  him  personally  ; 
he  cannot  entrust  his  consulting  business  to  an  underling  -. 
nor  can  he,  Uke  the  manager  of  a  great  business,  leave  all 
the  routine  work  to  subordinates. 

The  head  of  a  great  firm  of  engineering  contractors  is  not 
in  much  lietter  case.  A^'e  know  of  such  a  one  in  the  House 
at  the  present  moment,  who  is  constrained  by  the  exigencies 
of  his  world-wide  business  to  be  absent  abroad  for  many 
months  at  a  time. 

These  are  a  few  of  the  points  which  may  serve  in  some 
measure  to  explain  the  absence  of  engineers  from  the 
House  of  Commons.  The  £400  a  year  is  not  'likely  to 
induce  many  more  of  them  to  secure  the  support  of  those 
whose  name's  are  on  the  Parliamentary  register  ;  nay,  it  is 
more  likely  to  increase  the  difficulty  which  now  besets 
professional  men  when  endeavouring  to  get  into  Parliament, 
because  the  competition  of  those  who,  for  want  cf  a  better 
term,  we  may  call  •'  professional  politicians"'  is  all  the  more 
difficult  to  meet. 

We  have  attempted  to  describe  the  disease  and  its  causes, 
and  have  pointed  out  the  need  for  a  remedy.  This  is 
a  comparatively  easy  part  of  our  self-imposed  task.  A  more 
difficult  problem  remains.     What  is  the  remedy  ? 

So  far  as  the  Government  is  concerned,  any  steps  taken 
to  facilitate  entry  into  Parliament  would  enure  for  the 
benefit  of  all  others  besides  engineers.     If  the  £400  a  year 


were  doubled,  and  returning  officers'  expenses  were  paid  by  the 
State,  the  race  for  Parliamentary  honours  would  be  keener 
than  ever.  It  may  be  assumed,  therefore,  that  matters 
cannot  be  improved  by  any  direct  legislative  interference 
with  the  genera]  methods  by  which  men  become  entitled  to 
sit  in  the  House  of  Commons.  Some  reform  of  a  more 
special  character  should  be  brought  about.  Why,  for 
instance,  should  not  an  Institution  have  its  own  member — 
elected  in  a  manner  similar  to  that  by  which  the  great 
Universities  send  their  representatives  to  Parliament  ?  Even 
if  such  a  reiorm  be  outside  the  domain  of  practical  politics, 
something  might,  it  is  conceived,  be  done  from  within  the 
profession  itself.  A  J'arliamentary  fund  could  be  formed  to 
promote  or  assist  the  candidature  of  any  engineer — whether 
Liberal  or  ( 'onservative — who  is  seeking  election  in  any  part 
of  the  country.  Given  that  it  is  desirable  to  have  a 
particular  man  in  Parliament  because  he  is  an  engineer,  his 
views  on  the  broader  political  questions  of  the  day  would 
not  greatly  matter.  We  know  enough  of  the  profession  to 
feel  that  whether  he  did,  or  did  not,  believe  in  Home  Rule, 
or  any. other  absorbing  topic  of  purely  political  interest,  the 
engineer  would  not  sit  quietly  while  the  House  discussed  some 
technical  question  upon  which  he  could  speak  with 
authority. 

To  look  forward  to  a  Parliament  of  experts  is,  of  course, 
to  dream  of  a  pleasant  Utopia :  hut  the  first  step 
towards  enabling  the  House  of  Commons  to  he  what  it  ought 
to  be — representative  of  all  the  intellectual  classes  in  the 
community — might  well  be  undertaken  by  the  engineering 
profession. 


Australian 
Trade. 


We  have  received  from  Melbourne 
from  the  Secretary  of  the  Australian 
Association  of  British  Manufacturers  and 
their  Representatives  a  printed  sheet  showing  the  position  of 
British  trade  in  Australia  in  1911.  The  total  imports  into 
Australia  in  that  year  are  shown  to  be  valued  at 
£6(1, '.107,488,  as  compared  with  £60,014,351  in  1910.  By 
deducting  bullion  and  specie,  live  animals  and  certain  non- 
competitive items,  such  as  rice,  tea,  oil,  &c.,  in  which  British 
trade  cannot  be  said  to  be  directly  interested,  the  total  com- 
petitive trade  is  valued  at  £52,295,5:>9,  as  against 
£47,145,514  in  1910.  Of  this  amount  imports  from  the 
United  Kingdom  were  valued  at  £32,140,488  or  61*45 
per  cent.,  those  from  Germany  at  £6,275,478  or  11-99 
per  cent.,  and  those  from  the  United  States  at  £6,036,285, 
or  11-45  per  cent.  The  proportion  of  the  imports  from  the 
United  Kingdom  to  the  total  has  decreased  from  63-43  per 
cent,  in  1910,  whilst  the  proportions  of  German  and  United 
States  trade  to  the  total  have  increased  from  9-58  per  cent, 
and  10-59  per  cent,  respectively. 

The  second  half  of  this  printed  statement  gives  interesting 
details  of  the  percentage  of  the  United  Kingdom  trade  to  the 
total  in  each  of  the  States  of  the  Commonwealth,  and  the 
following  are  the  details  for  "  machinery,"  the  only  item  of 
direct  interest  to  readers  of  the  Electrical  Review. 
Peeceiitage  of  British  Tbade  to  Total  Imports. 

New  South  Wales 
Victoria    ... 
Queensland 

It  will  be  noticed  that  in  the  machinery  trade,  at  least,  our 
position  is  worst  in  Victoria,  and  our  manufacturers  should 
take  steps  to  find  out-  why  they  are  not  doing  better  in  that 
State.  It  will  be  remembered  that  some  few  weeks  ago  we 
referred  to  a  decision  of  the  Victorian  Government  to  favour 
British  tenders  as  against  foreign.  It  is  to  be  hoped  that 
this  decision  will  be  taken  advantage  of,  and  that  next  year 
a  different  state  of  affairs  will  be  noticeable. 

The  statistics  we  have  before  us  are  very  lucid,  and  we 
again  congratulate  the  Australian  Association  on  having 
obtained  the  details  from  H.M.  Trade  Commissioner  in 
Melbourne  for  the  benefit  of  British  firms.  We  should  like 
to  point  out  once  more,  however,  that  these  figures  would  be 
much  more  useful  if  they  were  in  greater  detail,  without 


48'6       South  Australia 48-4 

38-9       West  Australia 53-2 

.58'3       Tasmania t4-l 
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being  so  e.xliaustivc  us  to  lose  their  clearness.  We  might 
suggest  to  the  Association  that  tliey  sliould  issue  separate 
sheets  of  interest  to  particular  trades,  so  that  a  manufacturer 
in  any  given  line  might  see  the  position  in  his  own  depart- 
ment without  its  being  obscured  by  the  inclusion  of  articles  in 
which  he  is  not  directly  interested.  If  iliis  were  done,  the 
statement  would  be  of  much  greater  practical  value,  and,  for 
ourselves,  we  should  much  like  to  see  similar  figures  for  at 
least  the  more  important  sections  of  the  electrical  trade. 


In   these   days  of  Continental  models, 

ax  ng  g  I  .  ^^^^  legislation  of  our  neighbours  is  only 
too  readily  proposed  by  our  own  hasty  legislators,  and  if 
the  "light  taxes"  adopted  in  Germany  and  proimsed  in  France 
should  be  introduced  into  this  country,  it  would  be  a  real 
national  misfortune.  Although  the  proposal  to  ta.x  various 
methods  of  lighting  has  raised  a  storm  of  protest  from  the 
public  and  manufacturers  concerned  in  the  lighting  industry 
of  France,  a  Commis-sibn  has  been  appointed  to  draw  up  a 
definite  scheme  for  such  ta.xation.  The  committee  is 
composed  of  nine  officials  (representing  the  fiscal  element), 
four  industrial  representatives,  and  two  economists  deputed  to 
safeguard  the  interests  of  the  public.  The  (lovernmenL 
representatives  are  in  strong  majority,  and  our  contemporary 
LTndusIrk  Lletirii/ue  fears  that  the  \iews  of  the  minority 
will  be  of  little  weight  in  determining  the  issue. 

In  view  of  the  enormous  hygienic  importance  of  liberal 
lighting,  energy  and  apparatus  for  the  production  and  appli- 
cation of  light  should  be  placed  at  the  disposal  of  all  at,  as 
nearly  as  possible,  the  cost  of  their  wholesale  manufacture, 
and  in  resisting  any  taxation  or  other  legis-lative  measures 
which  oppose  the  realisation  of  tiiis  aim,  lighting  engineers, 
manufacturers  and  consumers  must  co-operate,  sinking  for 
the  nonce  technical  and  commercial  rivalry. 

True  national  finance  should  relieve  taxation  on  articles 
of  necessity  or  beneficial  elTect,  while  surcharging  luxuries 
and  injurious  commodities.  Energy  or  materials  for  the 
production  of  light  and  the  necessary  apparatus  for  the 
utilisation  of  the  latter  certainly  come  within  the  first 
category.  Natural  lighting  is  a  free  gift  which  has,  by  our 
evolution,  become  imperatively  necessary  to  us.  Good 
artificial  lighting  is  almost  equally  indispensable,  and  should 
be  as  nearly  free  as  man  can  make  it. 

The  idea  of  a  tax  on  means  of  lighting  and  heating  is  not 
new,  but  is  a  financial  expedient  which  has  already  been 
univei-sally  condemned,  and  one  which,  where  it  has  been 
adopted,  has  failed  to  realise  the  hopes  of  its  promoters. 
Walled-up  windows  all  over  the  country  bear  gloomy  witness 
to  our  own  tax  on  windows,  the  effect  of  which  has  far  from 
disappeared  01  years  after  the  repeal  of  the  impost.  There 
is  to  this  day  a  similar  tax  on  doors  and  windows  in  France. 

The  taxes  on  petroleum  have  been  urged  as  justifying  the 
new  proposals,  but  this  appears  to  be  excusing  one  industrial 
handicap  by  citing  another.  The  French  tax  on  the  refine- 
ment of  petroleums,  which  finally  passed  both  legislative 
assemblies  in  1903,  has  consistently  shown  its  evil  effects 
since  that  date.  Not  to  mention  its  failure  as  a  handsome 
source  of  revenue,  the  tax  has  led  to  a  serious  decrease  in 
the  petroleum  imports  of  France,  which  fell  from  371,000 
tons  in  1903,  to  197,000  tons  in  1908,  this  decrease  being 
accompanied  by  a  corresponding  loss  of  profits  and  employ- 
ment in  the  refinery  districts. 

The  disastrous  effects  of  the  projjosed  taxes  on  the 
development  of  the  lighting  industry,  on  the  output  from 
gas  and  electricity  works,  and  on  public  health,  can  hardly 
be  exaggerated.  By  reducing  consumption,  the  tax  will 
decrease  its  own  returns,  and,  unfortunately,  the  greater  the 
punitive  effect  of  the  levy,  the  less  will  be  its  yield.  In 
1908  Billow  estimated  the  returns  from  his  lighting  tax 
proposals  to  be  50  million  marks  per  annum.  In  adopting 
the  scheme,  the  Reichstag  reduced  this  estimate  to  20  million 
marks,  and,  in  1910,  the  tax  failed  to  yield  even  this 
amount. 

Apart  from  the  abstract  objections  to  the  tax  and  its 
probable  effect  on  public  health,  there  must  be  considered 
its  serious  direct  influence  on  the  capital  involved  in  lighting 
industries  and  enterprises,  and  the  complications  which  are 
likely  to  result  in  cases  where  lighting  contracts  have  been 


concluded  prior  to  the  suggestion  of  the  new  tax.  For  years 
past,  gas  and  electrical  companies  have  been  making  every 
possible  concession  to  consumers  in  order  to  encourage  the 
more  liberal  use  of  artificial  lighting,  and,  while  coal  and 
wages  costs  have  steadily  increased,  the  selling  price  per 
1,000  cb.  ft.  of  gas,  and  per  KW.-hour  of  electricity,  has  as 
steadily  decreased.  Electricity  works  in  some  large  towns 
have  satisfactory  balance-sheets,  but  the  majority  of  elec- 
trical undertakings  realise  very  inadequate  returns  on  their 
capital,  and  would  be  very  hard  hit  by  any  scheme  of 
lighting  taxation.  Finally,  the  new  tax  would  involve  a 
fresh  army  of  officials  for  its  administration,  and  would 
apparently  entail  still  further  ingression  of  functionaries 
into  the  domestic  affairs  of  the  nation. 


ALTHOUfiH  the  present  would  appear  to  be 
Enfe^r^rise'fn     •■''^''^''   ""   inappropriate    period    for   the 
Russia.  launching    of   a    large     undertaking    for 

Russia,  an  official  communication  has  been 
issued  in  Berlin  announcing  the  proposed  formation  in 
Brussels  this  month  of  the  Imatra  Societe  Anonyme  pour 
I'Exploitation  et  la  Distribution  d'Energic  Electrique,  which 
aims  at  the  tarrying-out  of  a  scheme,  to  which  reference  has 
been  made  in  this  journal  on  previous  occasions.  The  regis- 
tration of  the  company  is  naturally  a  formal  matter,  but  a 
powerful  international  syndicate  has  already  been  constituted 
to  raise  the  necessary  capital,  the  composition  of  the  syndi- 
cate being  such  that,  as  in  connection  with  similar  enter- 
prises on  former  occasions,  a  large  amount  of  the  work  will 
lie  carried  out  by  German  firms.  The  Imatra  Co.  is  to  have 
a  capital  of  £1, -'00,000  divided  into  1)0,000  £20  shares  ; 
also  210,000  "ordinary  shares,"  and  the  emission  of  bond.s 
of  from  £800,000  to  £1,200,000  is  likewise  contemplated 
in  the  course  of  the  next  three  years.  The  promoters  of  the 
company  are  the  three  electric  lighting  companies  in  St. 
Petersburg— the  Electric  Lighting  Co.  of  1880,  the  SocifSte 
Eclairage  Electrique,  and  the  Compagnie  Geucrale  Auxi- 
liaire  d'Entrepriscs  Electriques — and  the  financial  companies 
which  are  associated  with  them.  In  the  first  place,  the  com- 
pany proposes  to  utilise  the  power  of  the  small  Imatra  fall 
in  Finland,  and  to  transmit  a  portion  of  the  power  to  St. 
Petersburg  ;  and  secondly,  to  work  the  concession  recently 
granted  for  41  years  to  the  Electric  Lighting  Co.  of  1886,  to 
supply  energy  for  lighting  and  power  purposes  in 
the  district  surrounding  St.  Petersburg,  which  is 
becoming  increasingly  used  for  the  establishment  of 
industries.  At  the  same  time  the  three  existing  lighting 
companies  iu  the  capital  will  also  utilise  the  supply  for 
their  own  purposes.  It  is  further  intended  to  devote  a 
portion  of  the  power  obtainable  at  the  Imatra  Falls  to  the 
requirements  of  the  country  itself,  and  this  part  of  the 
scheme  will  be  undertaken  by  a  separate  Finnish  and 
Russian  company,  the  whole  of  whose  capital  will  be  per- 
manently held  by  the  Belgian  Imatra  company.  Among 
the  subscribers  to  the  capital  of  £1,200,000  may  be  men- 
tioned the  financial  institutions  known  as  the  Societe 
Generale  de  Belgique,  the  Banque  de  Paris  et  des  Pays  Bas, 
the  Deutsche  Bank,  two  banks  in  St.  Petersburg,  the  three 
supply  companies  in  St.  Petersburg,  the  Compagnie  Centrale 
de  rindustrie  Electrique,  the  Beilin  Light  and  Power  Invest- 
ment Co.,  the  Zurich  Bank  for  Electrical  Enterprises,  and  the 
Swiss  Electrical  Industry  Co.  Two-thirds  of  the  capital  of 
£1,200,000  are  to  be  provided  by  the  German-Swiss  group, 
representing  the  interests  of  the  A.E.G.  and  the  Siemens  and 
Halske  Co.,  whilst  Belgian  concerns  will  furnish  the  remain- 
ing third.  It  is  scarcely  likely  that  the  capital  will  actually 
be  offered  for  subscription  in  the  near  future,  having  regard 
to  the  pressure  exercised  upon  the  economic  life  of  European 
nations  by  the  course  of  events  in  the  Balkans,  although  the 
impending  registration  of  the  company,  and  the  list  of  sub- 
scribers, "show  that  powerful  financial  interests  are  already 
completing  their  arrangements  in  readiness  for  the  emission 
when  warranted  by  the  circumstances.  It  may  be  added,  as 
a  matter  of  course,  that  the  official  communication  refrains 
from  mentioning  the  rival  scheme,  which,  as  previously 
reported,  proposes  to  acquire  waterfalls  to  the  south  of  the 
Imatra,  and,  presumably,  nearer  to  St.  Petersburg. 
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THE    ELECTRICAL    EXHIBITS    AT    THE 
OLYMPIA   MOTOR-CAR   EXHIBITION. 


BV  CHAS.  J.  WEBB,  A.I.A.E. 


{Vonrluded  from  page  82,S.) 

i.N  addition  to  a  range  of  bigh-tension  magnetos,  which 
have  been  brought  well  up  to  date  in  the  way  of  rendering 
them  watertight,  the  Eisemann  Magneto  Co.  had  two 
novelties  on  view — a  lighting  dynamo,  and  a  combined 
lighting  dynamo  and  ignition  magneto,  the  latter  being 
formed  by  the  addition  of  a  bevel  gear-driven  distributor. 
The  machines  are  arranged  to  be  driven  at  the  same  speed 
as  the  magnetos,  thus  avoiding  any  gearing-up  arrangements. 
The  circuit  between  the  dynamo  and  battery  is  controlled  by 


Fin.  I.— The  Eisemann  Lighting  Dynamo. 

an  electrical  device  mounted  in  a  box-like  casing  above  the 
commutator.  The  details  comprise  two  independent 
magnetic  relays,  which  act  in  step.  The  one  serves  as  a 
i-ut-in  at  a  speed  of  about  100  u.p.:^i.,  whicJi  acts  automati- 
cally as  the  field  strength  increases  with  the  speed  of  the 
armature.  The  other  acts  as  a  means  of  cutticg-out  or 
breaking  the  charging  circuit  through  the  cut-in,  and 
and  depends  for  its  operation  on  the  strength  of  the  current 
from  the  battery.  The  cut-in  has  an  oscillatory  movement, 
whilst  the  cut-out  consists  of  a  trembler-like  blade  which  is 
normally  off  contact,  and  only  makes  contact  as  long  as  the 
battery  current  remains  constant. 

The  Mira  magnetolite  dynamo,  made  by  the  High  Tension 
Co.  is  of  the  permanent  magnet  type,  and  outwardly  closely 
resembles  a  magneto,  there  being  only  one  moving  part — 
the  armature.  Current  is  generated  at  speeds  from  600  to 
4,000  R.P.M.,  an  automatic  controller  breaking  the  circuit 


Fig.  5.— Section  op  Miea  Dynamo 

when  the  engine  speed  falls  below  the  minimum  generating 
speed.  A  constant  voltage  is  maintained  by  armature 
reaction,  this,  however,  only  balancing  the  field  magnetism 
and  in  no  way  tending  to  de-magnetise  the  magnets. 

Messrs.  George  Polkey,  Ltd.,  displayed  the  Polkey-.Jarrott 
dynamo,    the  latest   pattern  of  which  embodies  several  im- 


provements. The  machine,  which  is  of  the  two-pole  shunt- 
wound  type,  formerly  had  a  mechanical  cut-out  for  preventing 
the  current  from  rising  above  the  safe  maximum  limit:  it  has 
now^  been  equipped  with  a  special  form  of  shunt-field  winding 
which  renders  the  output  self-regulating.  A  mechanical 
method  is  still  retained  for  providing  the  minimum  cut-out, 
this  consisting  of  a  positive  double-contact  switch  operated 
by  a  centrifugal  governor,  which  ensures  that  the  battery  and 


A,  Governor  weights ; 

B,  Armature  spiodle; 


i,  Governor  spring :  c,  Sliding  sleeve ;  d.  Fibre  washer ; 
F,  Spring  contact  blade  :  G,  Fixed  contact;  a,  Fibre 
insula'or;  i.  Body  of  dynamo. 


-The  Mechanical  Cut-out  of  thi;   Polket-Jakrott 
Dynamo. 


dynamo  shall  remain  disconnected  until  the  latter  has 
reached  a  speed  at  which  the  pressure  of  its  output  is  in 
excess  of  the  battery  pressure. 

The  latest  competitor  for  public  favour  is  the  Rushmore 
lighting  set  introdmed  by  liushmore  Lamps,  Ltd.  This  is 
of  American  origin,  and  embodies  several  new  points,  chief 
among  which  are  the  means  taken  to  secure  automatic 
regulation  of  the  current  output.  The  dynamo  is  of  the 
ordinary  self-contained  type,  with  a  drum-wound  armature 
and  field  magnets,  on  which  there  is  a  shunt  winding 
opposing  the  main  coils.  Between  the  dynamo  and  the 
1  lattery  is  :i  special  form  of  regulator  known  as  a  "ballast 
coil."  This  consists  of  a  certain  length  of  iron  wire,  of  a 
predetermined  resistance,  wound  upon  an  asbestos  reel, 
which,  when  cold,  offers  a  comparatively  small  resistance  to 
the  flow  of  current  from  the  dynamo.  As  the  speed  of  the 
latter  increases,  more  and  more  current  is  generated,  and  the 
iron  wire  ballast  coil  quickly  begins  to  heat  up.  As  it  does 
so,  howe^er,  the  current  has  more  and  more  difficulty  in 
passing  through  it,  and  instead  it  passes  by  an  alternative 
path  to  the  shunt  field  windings  :  as  a  consequence  the  more 
the  output  of  the  dynamo  tends  to  rise,  the  larger  the 
current  which  passes  to  the  shunt,  and  this  being  in  opposition 
to  the  main  field  coils,  the  net  effect  is  that  the  current  is 
prevented  from  rising.  A  magnetic  cut-out  automatically 
disconnects  the  dynamo  from  the  battery  when  its  sjieed  falls 
below  the  requisite  minimum. 

In  addition  to  a  full  range  of  their  standard  ignition 
magnetos,  the  Simms  Magneto  Co.,  Ltd.,  are  now  making  the 
Simms-Seabright  combined  magneto  and  electric  light 
dynamo.  The  new  model  is  claimed  to  be  not  only  highly 
efficient  in  both  of  its  functions,  but  has  been  rendered  as 
simple  and  fool-proof  as  jiossible.  In  this  machine  the 
horseshoe  permanent  magnets  are  of  considerable  size,  and 
contain  in  their  tunnel  two  separate  armatures,  which,  how- 
ever, are  geared  together.  One  of  the  armatures  is  wound 
with  both  a  primary  and  secondary  winding  for  producing 
the  high  -  tension  ignition  current,  whilst  the  other  is 
drum-wound  and  yields  a  low-tension  current  for  charging 
the  lighting  accumulators.  The  first-named  armature  is 
driven  direct  from,  and  at  the  same  speed  as  the  engine, . 
while  the  other  one  is  driven  from  the  lower  armature  by 
means  of  gears,  the  gear  ratio  depending  on  the  speed 
of  the  engine  to  which  it  is  fitted.  It  may  be  noted 
that  there  is  no  electrical  connection  between  the  two 
systems. 

A  free-wheel  device  is  provided  in  one  of  the  gear  wheels 
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thus  enabling  the  machine  to  take  up  tlie  load  without  shock, 
and  also  allowing  it  to  run  as  a  motor  in  the  unlikely  event 
of  the  cut-out  failing  to  act. 


Fig.  7.— SimmsSeahrioht  Combined   Magneto    and 
LiiiHTiNO   Dynamo. 


It  is  inipt>s8ible  fully  to  descriiie  the  niathinf  on  the 
present  occasion,  but  it  may  be  mentioned  that  the  pressure  is 
maintained  at  1 2  volts  by  means  of  a  regulator  in  the  shape 
of  an  automatic  reversing  switch  housed  inside  the  magnets. 
Messrs.  Longstreth's.  Ltd.,  are  believers  in  low-voltage 
installations,  and  in  this  connection  their  4-volt  dynamo 
lighting  set  is  of  interest.  The  dynamo,  which  gives  a 
charging  current  of  10  amperes,  is  of  the  ordinary  type, 
contained  within  a  waterproof  case,  which,  upon  being 
detached,  allows  every  part  to  be  got  at  instantly.  The 
armature  shaft  runs  on  ball  bearings.  In  place  of  an  elec- 
trical iiiinimuin  cut-out,  a  mechanical  one  is  employed,  this 
consisting  of  a  modified  centrifugal  governor,  the  parts  of 
which  that  fly  outwards  making  contact  with  a  couple  of 
terminals  on  an  insulated  disk.  A  simple  and  effective 
means  is  employed  to  pre\ent  the  current  rising,  at  increased 
engine  speed,  to  an  undue  amount,  this  consisting  of  a 
patented  arrangement  of  fine  wire  resistances  contained 
within  the  switchboard. 

The  principal  exhibit  of  Messrs.  Lodge  Bros.  &  Co. 
was  this  year  their  improved  car-lighting  installation. 
The  dynamo,  which  is  entirely  enclosed,  is  of  the  per- 
manent-magnet type,  the  armature  nmning  on  ball  hearings. 
The  commutator  is  very  massive,  and  the  commutator  brushes 
are  all  duplicated.  The  design  of  the  dynamo  is  such  that 
the  current  is  automatically  regulated  without  any  additional 
mechanical  or  electrical  contrivance.  The  improvements 
effected  in  the  new  pattern  have  enabled  tlie  output  of  the 
dynamo  to  be  increased  without  any  increase  in  the  size.  The 
brush  gear  has  been  improved,  so  that  it  practically  requires 
no  attention  until  the  brushes  are  actually  worn  out.  In 
addition  to  the  usual  minimum  speed  cut-out,  which  is  neatly 
installed  within  the  aluminium  switchboard,  a  free  wheel  is 
mounted  on  the  armature  shaft,  so  that,  in  the  rare 
event  of  the  cut-out  failing,  no  harm  could  be  done  to  the 
battery. 

The  Ducellier  lighting  dynamo,  which  is  of  French  manu- 
facture, was  shown  by  Mr.  A.  A.  Godin.  The  machine  is  of  the 
self-controlling  type,  having  permanent  field  magnets,  which 
are  weakened  as  the  speed  of  the  armature  increases  by  the 
action  of  an  electromagnet  wound  to  give  a  reverse  effect. 
The  commutator  and  its  brushes  are  also  so  arranged  that 
the  output  can  be  adjusted  to  comply  with  the  demand 
made  upon  the  battery  by  the  various  lamps.  The  minimum 
cut-out,  which  is  operated  electrically,  is  carried  inside  a 
separate  weather  and  dust-proof  brass  case.  The  machine, 
which,  it  is  claimed,  can  be  used  to  run  the  lamps  without 
the  intervention  of  a  battery,  has  a  capacity  of  14  to  15 
amperes  at  12  to  14  volts. 

Another  French-made  machine  is  the  Bleriot,  exhibited  by 
Messrs.  Bleriot,  Ltd.  The  dynamo  in  this  case  is  of  the 
compound-wound  bi-polar  pattern  ;  its  essential  features 
are  the  casing,  the  two-field  windings,  and  the  armature 
rotating  on  ball  bearings.  The  machine  is  provided  with 
an  automatic  electrically-operated  switch,  which  cuts  in 
the  battery  when  the  speed  of  the  engine  has  increased 
sufficiently  to  enable  a  12-volt  charging  current  to  be 
generated  (at  about  600  it.p.M.),  and  cuts  out  the  dynamo. 


80  preventing  the  accumulators  from  discharging  through  the 
generator,  when  the  motor  sjMied  falls  Ijelow  that  mentioned 
above.  The  voltage  is  maintained  between  only  slightly 
varyinjr  limits,  notwithstanding  the  varying  sjjeed  of  the 
engine,  by  windings  on  the  machine  itself.  Two  sizes  of  the 
Bleriot  dynamo  are  made — one  giving  300  watts  at  12  volts, 
and  the  smaller  one,  1  ."JO  watts  at  8  volts,  or  200  watts  at 
12  volts,  each  being  supplied  with  the  necessaiy  switchboard 
and  lamps. 

A  newcomer  was  seen  in  the  E.B.C.  system  shown  by 
Messrs.  G.  Davenport  &  Co.,  Ltd.  This  is  a  shunt-wound 
machine,  with  an  armature  running  on  ball  bearings.  The 
maximum  output  is  attained  at  a  speed  of  about  1,400  k. p.m.  ; 
the  voltage  in  this  case  is  maintained  by  mechanical  means, 
that  is,  by  means  of  a  special  slipping  clutch.  The  latter 
comprises  two  cones,  between  which  is  placed  a  fibre  lining  ; 
attached  to  the  spindle  between  the  driving  and  driven  parts 
of  the  clutch  is  a  group  of  small  centrifugal  governors 
which,  when  the  maximum  output  is  reached,  bear  against 
the  driven  clutch  member  and  reduce  the  pressure  between 
the  clutch  faces,  causing  slip  to  cccur,  and  th'is  keeping  the 
armature  speed  constant,  irrespective  of  the  engine  speed. 
The  usual  cntting-in  switch  is  also  replaced  by  a  ra'.. :.  t 
device,  which  prevents  the  dynamo  from  being  driven  below 
a  certain  engine  speed. 

The  Ku  Route  dynamo  exhibited  by  the  Motor  Accessories 
Co.  has  the  advantage  of  not  only  being  simple  but 
of  being  of  low  price.  In  this  machine  electrical  means  are 
provided  in  the  windings  of  the  fields  to  ensure  that  the  out- 
put does  not  rise  unduly,  a  simple  solenoid  cut-out  being 
used  for  disconnecting  the  dynamo  from  the  battery  when  it 
is  running  at  an  insufficient  speed,  or  when  the  engine  is 
stopped.  The  machine  is  completely  enclosed,  so  that  no 
working  parts  ex(.ept  the  belt  pulley  are  visible.  To  provide 
means  of  access  to  the  carbon  brushes  and  comuuitator, 
however,  the  aluminium  lid  which  forms  the  top  of  the 
dynamo  case  is  arranged  to  swivel  round. 

Other  car  lighting  dynamos  exhibited  included  the  Omega 
B.R.C.  shown  by  Messrs.  Fenestre,  Cadisch  &  Co. ;  the 
Fulmen  displayed  by  Messrs.  G.  T.  Riches  it  Co.;  the 
"  Perfect,"  made  imder  the  Vandervell  *  Midgeley  patents, 
and  marketed  by  Jlessrs.  S.  Smith  it  Sons  ;  the  "  T.  i  M.," 
made  by  Messrs.  Trier  iV  Martin,  Ltd.  ;  the  "  Magician," 
exhibited  by  United  Motor  Industries,  Ltd.  ;  the  Willocq- 
Hottin,  made  by  the  Willocq-Bottin  Motor  Lamp  Co.  ;  and 
the  '•  Dependence "  constant-current  dvnamo  of  Messrs. 
J.  &  R.  Oldiield,  Ltd. 

A  full  range  of  the  extremely-popular — in  motor  manu- 
facturing circle: — Bosch  high-tension  magnetos,  was  displayed 


-"zn 


r,  Flexible  sLatt ;   M,  Kngioe  stijrlii.e  handle  ;   I.,  EmaU  sprocket  driven 
by  chain  frc-m  starting  handle  :  r,  Auxiliary  starting  magneto. 

Fig.  8.— Details  of  Bosch  Starting  Magneto  Installation. 

by  the  Bosch  Magneto  Co.,  Ltd.  The  feature  of  the  latest 
])atterns  is  the  provision  made  to  render  the  machines  and 
their  connections  watertight,  they  being  now  completely 
enclosed,  and  the  joints  lined  with  felt.  Various  other 
improvements  have  been  introduced  with  the  view  ot 
rendering  the  distributor  and  '  contact-breaker  readily 
accessible  for  cleaning  and  adjustment.  The  principal 
exhibit  of  interest  was  the  new  engine-starting  magneto. 
Briefly  this  consists  of  a  separate  small  enclosed  magneto 
arranged  to  be  mounted  on  the  dashboard  of  the  car.  By 
merely  turning  a  small  handle,  which  by  gearing,  rotates  the 
armature  ac  a  -high  speed,  current  is  generated  and  trans- 
mitted to  the  main  magneto  by  a  single  cable  :  trom  the 
latter,  by  a  special  distributor,  a  spark  is  caused  in  the 
combustion  chamber  of  the   cylinder  which  is  in  the  most 
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suitable  position  for  firing,  or,  in  other  words,  which  contains 
a  charge  of  compressed  gas.  Means  are  also  provided  foi- 
utilising  the  auxiliary  magneto  in  conjunction  with  the 
engine  starting  handle  at  the  front  of  the  car,  this  being 


K,  Eavlli  connection  ;  r,  Flexible  shaft ;  M',  Main  magneto  v  n,  Auxiliary 
starting  magneto  ;  8,  Switch. 

Fic.  9. — ni.^c.KAM  OK  Connections  ov  Bosch  Staktino 
Macnbto  Installation. 


efl'ected  through  the  medium  of  a  light  chain  and  a  tiexible 
shaft,  enabling  even  a  cold  engine  to  be  put  in  operation  on 
the  fir.st  turn  of  the  handle. 


AN    APPROXIMATE    METHOD 

OF    DETERMINING    POWER    FACTOR    IN 

THREE-PHASE    CIRCUITS. 


[communicated.] 


The  following  method  enables  an  approximate  estimate  to 
be  made  of  the  power  factor  in  any  three-phase  circuit 
provided  with  a  thi-ee-phase  meter  containing  two  single- 
phase  elements,  the  rotation  of  which  can  be  observed.  One 
of  the  most  frequent  applications  of  the  method  is  in  deter- 
mining   the   approximate   power   factor  of   the   load  when 


of  each  element  =  cos  '60  —  O'HCtj,  i.e.,  the  relative  speed 
of  each  element  =  0*806,  taking  the  element  speed,  under 
unity  power  factor  in  the  element,  to  be  1"000. 

In  the  general  case  in  which  the  three-phase  power  factor 
=  cos  6,  the  current  in  the  a  element 'leads  (30  —  6  ),  and 
the  current  in  the  b  element  lags  (30  +  0  ),  on  the  shunt 
current  o  s  (fig.  •_'),  hence,  corresponding  to  a  load  power 
factor  of  cos  0,  the  relative  element  speeds  are  : — 

cos  (30'~  —  6)  Ln  element  A, 
and  cos  (30"  -f-  6°)  in  element  n. 

(iorresponding  values  of  d,  cos  6  and  the  relative  element 
speeds  are  shown  in  the  following  table  : — 


0° 

Three-phase 
power  laotor. 

Relative  speed 
-  element  a. 

Relative  speed 
element  b. 

Ratio  of  ele- 
ment speeds 

B/A. 

0 

rooo 
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-1-  ro 

10 

■9848 

■9397 

•7660 

+     •816 

•Jl> 

■9397 

■9848 
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■  no 

•866 
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40 
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50 
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■1737 

+   ■iss 

60 

•.^00 
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0 

0 

70 

■3420 

•76fi0 

-     -1737 

-     ^226 

80 

■17:i7 

•6428 

-     -.3420 

-    -.ws 

'.to 

0 

+     -.500 

-    ■soo 

-  1  000 

The  ratios  of  the  element  speeds  (u/a)  are  shown  as  a 
function  of  the  three-phase  power  factor  in  fig.  3,  from 
which,  ha\ing  observed  the  ratio  of  the  element  speeds  in 
any  case,  a  sufficiently  accurate  value  of  the  load  ix)wer 
factor  for  ]iractical  purposes  can  be  at  once  read  off.      It 
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testing  such  ineters,  but  numerous  other  applications  arise  in 
practice.' 

Referring  to  fig.  1,  the  voltage  and  current  lelationships 
in  the  meter  elements  A  h,  when  connected  in  a  three-phase 
circuit  of  unity  power  factor,  are  represented  by  the  vector 
diagrams  shown,  o  t;  represents  the  line  voltage  across  each 
element  ;  o  s  the  current  in  the  shunt  circuit  (assumed  in 
quadrature  with  the  line  voltage)  :  o  c  represents  the  current 
in  the  series  meter  coil.  When  the  three-phase  power  factor 
is  unity,  the  series  current  leads  30"  on  the  shunt  currejit  in 
element  a  and  lags  30"  in  element  p.,  hence  the  power  factor 


is  important  to  note  that  this  method  is  only  applicable  if 
the  shunt  connections  of  the  meter  are  correct.  If  one  of 
the  shunt  terminals  is  taken  to  the  is  phase  instead  of  to 
the  ('  phase,  the  ratio  of  the  meter  element  speeds  is  unity 
at  all  power  factors,  and,  tliougli  the  meter  reads  correctly 
on  non-inductive  circuits,  its  error  rapidly  increases  as  the 
load  power  factor  decreases,  ultimately  becoming  infinite.  An 
observation  of  the  ratio  of  the  element  speeils  on  lo,ads  of 
approximately  known  power  factor  aflfords  a  check  on  the 
meter  connections. 


Insurance  Act  Hardship.  —  ^Ir.   Harry  Richardson, 

Corporation  electrical  engineer  at  Dundee,  informed  the  Electricity 
Committee  of  the  Town  Council  that  considerable  hardship  had 
arisen  to  some  members  of  his  stafiE  owing  to  the  men  being  put 
under  the  Insurance  Act.  They  had  asked  him  to  request  the 
Committee  to  revert  to  the  former  system  of  paying  salaries  when 
they  were  off  sick.  The  Committee  agreed  that  the  old  system  should 
be  continued  until  January  15th,  when  the  benefits  of  the  Act  come 
into  operation. 
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NOTES    FROM    CANADA. 


[kkoai   OUK  (»WN  CORRKSHONDKNT.] 


OwxEUs  of  Sitwiiiilla  in  the  vicinity  of  Vancouver  bav^ 
asked  tin-  niuniciiwxl  authorities  for  permission  to  nm  wires 
iind  sell  electricity  generated  l>v  using  their  sawdust  iis  fuel 
for  boilers. 

A  report  comes  from  Medicine  Hat,  Albertu,  that  an 
electric  tramway  has  been  projKised  for  the  municipality, 
which,  together  witli  other  industrial  developments,  is  said 
to  involve  an  expenditure  of  about  £120,000  ;  some 
Knglish  banking  houses,  it  is  staled,  have  prepared  a  report 
on  the  scheme. 

At  Ks(iuimault,  B.C.,  the  Municipal  Council  intend  to 
call  for  tenders,  for  the  installation  of  an  electric  lighting 
syrstem. 

The  erection  of  a  new  jx)wer  liouse  to  cost  about  ,£100,000 
is,  proposed  for  Kegina,  Saskatchewan  ;  extensions  for  next 
year,  if  the  old  jilant  be  retained,  include  one  1,.")00-k\v.  unit 
complete  and  additional  boilers  for  this  unit  ;  an  item  for 
meters,  in  which  line  British  manufacturers  seem  to  be 
gaining  a  hold  over  here,  will  amount  to  some  l'4,000. 
,  The  daily  papers  reported  recently  that  the  latest  idea  of 
the  Hon.  Adam  Beck,  chairman  of  the  Hydro-Klectric  Power 
Commission  of  Ontario,  is  the  organisation  of  a  system  of 
radial  (light)  railways  in  the  i)rovince,  the  lines  to  lie  workt'd 
on  the  same  principle  as  the  hydro-electric  scheme.  A 
general  meeting  of  representatives  of  different  municipalities 
will  probably  be  called  to  discuss  the  matter  in  the  near 
future. 

In  the  Electuicai.  Review  for  November  Ist,  the 
editorial  remark  under  the  letter  signed  "  Emigrant "  is 
worthy  of  commendation,  for  while  an  "operator"  here 
receives  wages  more  or  less  on  the  scale  indicated  in  the 
letter  (though,  perhaps,  i'H  5s.  would  be  a  better  (irenii/i'), 
it  must  not  be  supposed  that  there  are  scores  of  vacancies 
here  waiting  to  be  filled  by  the  7s.  <;d.  men  at  home. 

The  Department  of  ]\Iines  has  recently  issuL'd  a  very  full 
report,  giving  details  of  the  experiments  on  the  utilisation  of 
peat  fuel  for  the  jiroduction  of  power.  A  full  description 
of  the  experimental  plant,  including  a  number  of  drawings, 
is  given,  besides  complete  records  of  the  tests  carried  out, 
while  in  the  introduction,  the  advantages  of  utilising  peat 
for  power  purposes  in  the  central  provinces,  which  possess 
no  coai  or  known  lignite  deposits  of  economic  value,  are  set 
forth. 

The  same  department  has  also  recently  opened  at 
Kingston,  Ontario,  a  new  research  laboratory,  to  be  devoted 
to  electro-chemical  and  electro-metsillurgical  work.  Amongst 
the  first  work  undertaken  will  be  a  series  of  researches  on 
"  The  Metal  Cobalt  and  its  Alloys,"  in  order  to  increase  its 
industrial  usefulness.  The  furnaces  win  be  operated  at  any 
current  up  to  ;i,000  amperes,  and  the  potential  can  be 
regulated  up  to  120  volts. 

It  seems  unfortunate  that  no  definite  move  has  yet  been 
made  towards  the  formation  of  a  Canadian  Section  of  the 
I.E.E.  The  writer  has  had  a  number  of  inquiries  made  to 
him  personally  abont  this  matter,  some  of  them  from 
engineers  born  o\er  here. 

The  fact  is  that,  owing  to  the  recent  great  strides  made 
by  enterprising  British  electrical  engineering  firms  in  this 
country,  British  motors,  transformers,  meters,  switchgears, 
itc,  are  gradually  becoming  known  ;  not  only  so,  but  greater 
interest  is  being  taken  in  old-country  firms  generally,  and  the 
writer  has  several  times  recently  l>een  asked  what  is  the 
standing  of  some  firm  not  yet  represented  here.  When,  as  it 
happened,  it  was  stated  in  reply  in  each  ease  that  the  firm 
was  of  high  repute,  and  had  been  in  existence  a  good  many 
years,  the  impression  created  by  the  answer  was  a  good  one, 
as  people  over  here  have  hitherto  had  little  opportunity  of 
knowing  the  life  history  and  record  even  of  some  of  our  best 
firms  at  home  :  the  names  are  new  to  Canadians,  and  no  one 
knows  whether  or  no  the  firm  is  merely  one  of  yesterday's 
growth. 

Again,  Underground  cable  woi'k,  for  instance,  is  bemg 
taken  up  seriously  here,  while  large  gas  engines,  steam 
turbines,  &c.,  are  sure  to  come,  and  surely  I.E.E.  papers 
.from  home  on  such  subjects  would  be  appreciated  here  even 


though  the  conditions  might,  in  some  respects,  be  somewhat 
different. 

As  already  stated  in  these  notes,  the  formation  of  a 
Canadian  Section  of  the  Institution  would,  in  the  writer's 
opinion,  be  a  great  boon,  for,  with  an  interchange  of  papers, 
which  ought  not  be  difficult  to  arrange,  with  occasional 
visits  of  British  engineers  to  Canada,  and,  better  still,  of 
Canadian  engineers  to  Great  Britain,  much  good  to  both 
sides  could  not  fail  to  result.  What  matters  it  that  the 
Canadian  Section  might  be  small  at  first,  and,  perhaps, 
confined  more  or  less  to  the  province  of  Ontario,  where  the 
greatest  number,  probably,  of  members  could  be  obtained  ? 
Under  proper  management  it  would  grow,  as  the  Sections  of 
the  A.I.E.E.  are  doing. 

Some  of  the  foregoing  remarks  may  not  be  directly  relevant 
to  the  subject,  but  they  Itear  upon  it,  inasmuch  as  the  for- 
mation of  a  Canadian  Section  would  tje  sure  to  familiarise 
Canadian  engineera  with  British  firms  and  British  methods, 
and  generally  bring  the  electrical  engineers  of  both  countries 
into  closer  touch.  The  B.E.A.M.A.,  too,  ought  to  bestir 
itself  as  suggested  some  months  ago  in  the  editorial  <x)lunms 
of  this  paper,  for  many  things  could  be  done  by  combined 
iiction  for  the  benefit  of  British  firms  which  cannot  be 
attempted  by  anyone  individually. 


CORRESPONDENCE. 


Lettert  receicfd  by  tu  after  5  p.m.  on  Tuesday  cannot  appear  untrl 
the  folUriring  week.  CorrespondenU  should  forward  thfir  c&mmuni- 
cations  at  the  earlient  postibU  moment.  Ao  letter  can  be  published 
unless  we  hate  the  writer's  name  and  address  in  our  possessio^i. 


The  Institution  of  Electrical  Engineers. 

1  agree  with  "  Sub-man  "  in  his  article  on  Xo\  ember  8th  ; 
what  he  says  is  only  too  true.  As  far  as  I  can  see  the  wages 
of  snb-station  engineers  are  going  down,  not  up.  In  the 
particular  sub-station  I  am  stationed  in,  the  men  doing  the 
same  work  12  years  ago  received  double  the  wages  the 
present  men  get,  and  since  then  the  capacity  of  the  station  has 
gone  up  seven  times,  and  the  responsibility  has  greatly 
increased. 

I  do  not  say  that  we  should  be  paid  large  salaries,  but  what 
I  do  say  is  that  we  should  get  at  least  a  tradesman's  wage, 
and  not  less  than  some  labourers. 

Personally,  I  do  not  see  what  good  the  Institution  does 
any  sub-man  ;  it  certainly  makes  no  attempt  to  better  the 
lot  of  those  of  us  who  are  so  unfortunate  as  to  be  in 
charge  of  a  sub-station. 

Booster. 


The  OfUcial  Balance. 

This  interesting  article  by  "  A.M.I.E.E."  in  your  last 
issue  will  have  been  read  with  much  amusement  by  all  elec- 
trical men  engaged  on  warship  construction,  and  also  with  a 
certain  amount  of  sympathy,  as  they  have  all  experienced 
similar  difficulty  in  getting  electrical  gear  to  jjass  the  insu- 
lation test. 

There  are,  however,  several  points  which  call  for  criticism. 

All  sub-contractors  to  shipbuilders,  whether  private  yards 
or  dockyards,  ought  to  know  by  this  time  that  all  gear, 
and  especially  electrical  gear,  is  subjected  to  very  rough  and 
careless  treatment  on  arrival  at  the  yard  and  when  placed 
on  board  ship,  and  unless  precautions  are  taken  to  protect 
such  gear,  disaster  will  follow. 

Electrical  goods  (other  than  apparatus  permanently  fitted 
in  watertight  boxes),  especially  dynamos  and  semi-enclosed 
motors,  should  be  most  carefully  protected  against  rain  and 
moisture  before  leaving  the  makers'  works,  and,  if  possible, 
the  firm's  representative  should  be  present  in  person  at  the 
yard  when  the  goods  are  delivered,  so  that  they  may  be  got 
under  cover  as  soon  as  possible. 

It  must  always  be  remembered  that  the  goods  may  have 
to  be  out  in  the  open  for  some  time  before  being  taken  on 
board. 

The  writer  lately  saw  a  large  dynamo  yoke  and  fields,  most 
inadequately  protected,  lying  in  the  open  in  the  pouring  rain 
for  days  together. 
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It  is  not  the  writer's  experience  that  compartments  are 
regularly  water-tested  with  motors  already  fitted  in  place, 
and  he  can  only  conclude  that  this  was  due  to  the  gross 
negligence  of  the  chief  of  the  electrical  department  or  the 
representative  of  the  sub-contractor. 

After  installing  large  dynamos  on  board,  it  is  usual  to 
protect  all  vital  parts  with  water-tight  clotli,  and  to  build  a 
strong  wooden  case  totally  enclosing  the  machine,  thus 
preventing  any  damage  being  done  by  the  host  of  men  who 
would  find  a  commutator  a  very  useful  support  for  building 
scaffolding  upon. 

The  writer  cannot  but  think  that  this  was  "  A.M.I.E.E.'s  " 
first  experience  of  ship  work,  which  undoubtedly  often  calls 
for  the  greatest  ingenuity  and  sustained  effort  from  men 
engaged  in  erection  of  plant  on  board — a  feature  which  at 
the  same  time  constitutes  its  greatest  charm. 

The  greatest  difliculty  a  representative  has  is  to  convince 
his  firm'  that  all  goods  are  subjected  to  the  most  careless 
treatment  on  board  ship,  and  that  every  precaution  must 
be  taken  by  them  adequately  to  guard  against  damage 
being  done  during  the  long  interval  between  the  dispatch  of 
the  goods  from  the  works  and  the  final  test  on  board. 

Electrical  firms  are  the  biggest  sinners  in  this  respect. 
and  it  is  to  be  hoped  that  "A.M.I.E.E.'s  "  firm  took  to  heart 
a  very  expensive  lesson. 

Representative. 

Normhcr  l'3/v/,   191 2. 


Trade  Avith  Roiimania. 

I  have  read  your  article  of  the  ITith  inst.  on  "British 
Trade  in  Roumania,"  and  I  beg  you  kindly  to  bring  to  the 
knowledge  of  your  readers  that  I  shall  be  glad  to  gi\e  any 
firm  information  and  details  with  regard  to  standard  designs 
and  Government  rules  and  regulations. 

My  candid  opinion  is  that  British  material  will  be  more 
than  welcome  on  the  Roumanian  market ;  I  have  been 
working  for  these  last  six  years  with  almost  nothing  else  but 
British  machinery  and  material,  and  have  found  that  it 
is  greatly  appreciated  by  the  consumer. 

J.  Coluian. 
Sos.  Colentina  84, 

Bucharest,  Roumania. 
NoremhiriOth,  1912. 


Electrical  Engineers  in  India. 

I  have  read  with  much  interest  the  article  headed  "  Elec- 
trical Engineers  in  India,"  which  appears  on  page  002  of 
your  issue  of  October  18th,  1912. 

As  1  have  had  over  nine  years'  experience  of  electrical 
engineering  in  various  parts  of  India,  1  hope  you  will  not 
mind  if  I  venture  to  criticise  your  article,  which,  although 
excellent  as  far  as  it  goes,  does  not  seem  to  me  to  deal  with 
the  subject  quite  fully  enough. 

The  conditions  of  service  which  you  mention  in  the  last 
paragraph  but  one  of  your  article,  are  all  very  well  for 
"  foremen  "  and  men  who  have  been  used  to  "  roughing  it " 
in  England,  but  I  venture  to  suggest  that  they  are  far  from 
being  satisfactory  for  the  type  of  man  who  is  called  out  here 
a  "  Sahib,"  i.e.,  a  man  who  has  been  to  a  ]iubhc  school  and 
a  university,  and  received  a  practical  training  in  some  large 
works  or  electric  supply  company. 

Anyone  with  experience  of  India  will  tell  you  that  the 
"  foreman  jointer,"  for  example,  on  Rs.  300  a  month,  is 
probably  as  well  or  better  off  than,  say,  the  "  chief  assistant  " 
on  Rs.  750  per  mensem  !  The  "foreman  "  belongs  to  no 
clubs,  and  does  not  have  to  keep  a  carriage  or  do  any  enter- 
taining worth  mentioning.  The  "chief  assistant,"  on  the 
other  hand,  has  to  belong  to  clubs,  keep  a  respectable  carriage 
and  do  a  certain  amount  of  entertaining. 

In  India  there  is  no  "  middle  class."  A  man  is  either 
what  is  called  a  "  sahib  "  and  is  in  what  is  termed  "  society," 
or  he  is  not.  In  the  former  case,  he  has  to  pay  more  for 
food,  servants  and  everything  else  than  in  the  latter  case. 

In  my  own  career  out  here,  I  have  been  compelled  to 
investigate  and  study  most  carefully  the  art  of  living  cheaply, 
and  am  firmly  convinced  that,  even  in  Madras  (where  it  is 
well  known  that  one  can  live  far  more  economically  than  in 


Calcutta,  Bombay,  Rangoon  or  Karachi),  an  unmarried 
"  sahib  "  cannot  possibly  manage  on  less  than  Rs.  500  or  the 
married  "sahib"  on  less  than  Rs.  800  per  mensem,  if  he  is  to 
insure  his  life,  keep  out  of  debt,  and  save  a  little  money. 

If  a  man's  salary  is  such  that  he  cannot  afford  to  insure 
his  life  for  a  reasonable  figure  or  save  a  little  money,  he  is,  in 
my  opinion,  "  existing"  in  a  "  fool's  paradise." 

In  addition,  therefore,  to  the  sound  advice  which  you  have 
already  given  to  men  thinking  of  coming  out  to  India,  may 
I  suggest  that  you  also  warn  them  to  settle  clearly  in  their 
minds  the  following  questions  : — 

1.  Are  they  going  to  live  in  India  (or  the  East)  as 
"  foremen  "  or  as  "  sahibs  "  r 

2.  Has  their  company  got  a  provident  fund  or  pension 
scheme  which  will  enable  its  employes  to  provide  them- 
selves with,  at  any  rate,  a  small  competence  for  their  old 
age  y 

3.  Will  they  be  able  to  afford  to  insure  their  lives  for  a 
reasonable  figure  ? 

4.  Are  the  salary  offered  and  the  prospects  such  as  to 
allow  a  man  to  have  reasonable  hopes  of  being  able  to  marry 
by  the  time  he  is  35  years  of  age  ': 

h.  Does  the  company  provide  free  medical  attendance  and 
medicine  for  its  covenanted  European  employes  ? 

I  have  put  these  questions  in  what  1  think  is  their  true 
order  of  merit  and  importance. 

Electrical  Engineer  in  India. 

[Such  letters  as  the  foregoing  are  always  heartily  welcome  ; 
it  is  most  important  that  our  young  engineers  should  know 
exactly  what  to  expect  and  what  to  guard  against  when  going 
abroad.  In  justice  to  our  correspondent  whose  remarks  are 
here  supplemented,  we  may  add  that  he  also  is  an  "  Electrical 
Engineer  //(  India." — Eds.  E.R.] 


Difiiciilties  of  Foreign  Trade. 

Recently  we  had,  from  some  electrical  engineers  in  the 
East,  an  inquiry  for  a  lighting  plant. 

We  were  first  asked  for  a  direct-coupled  steam  turbine 
set.  and  quoted  accordingly.  A  little  later  we  were  asked 
to  quote  alternatively  for  a  directly-coupled  high-speed 
steam  dynamo,  and  quoted  in  due  course.  Just  after  send- 
ing in  this  quotation  they  asked  us  to  quote  for  a  belt-driven 
oil  engine,  giving  the  name  of  the  oil  engine  to  be  used. 

With  the  first  inquiry  we  quoted,  as  desired,  for  instru- 
ments for  the  switchboard,  to  be  made  locally.  With  the 
latest  inquiry  we  were  asked  to  quote  for  the  switchboard 
complete  with  instruments  fixed,  but  to  give  also  an  alter- 
native with  separate  instruments  not  fixed. 

Lastly,  we  are  now  asked  for  what  we  hope  will  be  oui' 
final  tender,  as  our  friends  state  that  they  have  decided  that 
they  would  prefer  another  make  of  oil  engine,  and  ask  us  to 
get  particulars. 

In  each  instance  we  have  been  asked  to  give  full  dimen- 
sions, shipping  weights  and  plan  showing  the  plant  erected. 
and  the  amount  of  room  it  would  take  up,  together  with 
specification,  &,c. 

We  have  now  quoted  on  this  final  proposal,  and  hope  that, 
before  the  gas  turbine  is  perfected,  the  order  may  be  placed. 

Faint,  Yet  Piu'siiing. 


The  I.E.E.  Examinations. 

Being  interested  in  the  above,  I  was  pleased  to  see  a  letter 
on  the  subject  in  your  last  issue.  The  proposed  examina- 
tions, if  carried  on  in  the  proper  manner,  will  be  a  good  thing 
for  the  Institution  and  the  profession. 

The  suggestion  for  a  viva  voce  examination,  if  arranged  at 
various  centres,  would  be  an  excellent  one.  At  present  only 
the  following  information  is  available  : — That  the  candidates 
for  Associate  Membership  will  be  required  to  pass  an  examina- 
tion in  general  knowledge,  and  an  examination  in  one  of  the 
followmg  subjects  :-^(l)  Lighting,  power  and  traction  ;  (2) 
telegraphy  :  (3)  telephony  ;  (4)  electrochemistry  and  elec- 
trometallurgy. 

Why  not  include  inining  electrical  engineering,  which  is 
becoming  one  of  the  most  important  branches  of  the  electrical 
industry  'f     I  write  on  behalf  of  a  branch  towards  which  the 
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Institution  has  not  done  its  duty  in  the  past,  that  is,  "  mining 
electrical  engineering." 

Some  may  say  we  have  the  Association  of  Mining  Elec- 
trical Engini'ers  ;  i|uite  so,  but  if  the  I.H.E.  had  taken  more 
interest  in  electricity  as  applied  to  mining,  the  Association 
of  Mining  Electrical  Engineers  would  ne\er  have  liceii 
formed.  But  now  that  it  is  formed  <ind  doing  good  work, 
the  Councils  of  the  I.E.E.  and  A. .M.E.I';,  should  work 
together  and  arrange  that  any  member  of  the  A.M.E.E.  that 
holds  a  first-class  certificate  should  receive  exemption  from 
the  whole  or  part  of  the  I.E.E.  Associate  Members'  examina- 
tion. 1  hope  to  read  other  opinions  on  the  subject  before 
the  form  of  examination  is  decided  on. 

Colliery  Glectricittn. 


The  Hong-  Kong  I'niversity  and  the  British  Maniifnetiirer. 

I  notice  in  your  issue  of  Noveniljer  ir)th  an  interesting 
article  on  the  subject  of  the  IFong  Kong  University  and  the 
invitation  of  Prof.  C.  A.  M.  Smith  to  British  engineering 
firms  to  furnish  the  necessary  machinery  and  engineering 
plant,  free  of  charge,  to  the  engineering  school  of  that  Uni- 
versity. 'I'lys  Association  is  in  thorough  accord  with  I'rof. 
Smith's  view  that  it  will  be  a  great  calamity  if  this  abso- 
lutely British  I'niversity  is  to  be  equipped  with  machinery 
supplied  by  our  foreign  competitors.  The  result  would  be  a 
standing  advertisement  for  such  firms  in  the  very  home  of 
liritish  engineering  in  the  Far  Kast. 

The  bulk  of  the  money  which  brought  the  Hong  Kong 
University  into  being  was  provided  by  (1)  a  rich  local  Parsee 
merchant :  (l')  a  British  merchant  ;  and  (;-!)  certain  Chinese 
business  men.  It  is  to  be  hoped  that  British  engineering 
firms,  who,  above  all,  are  the  people  to  whom  this  University 
will  be  of  practical  benefit,  will  find  it  worth  their  while  to 
fall  in  with  Prof.  Smith's  \ery  reasonable  projiosal. 

Before  Prof.  Smith  left  England  he  aiiproached  this  Asso- 
ciation on  the  subject  about  which  he  now  writes  to  you. 
The  purpose  of  this  Association  (which,  as  you  are  aware,  is 
not  a  profit-making  concern)  is  to  overcome  the  obstacles 
which  stand  in  the  way  of  British  engineering  interests 
in  China.  As  the  offer  of  the  Hong  Kong  University  has  a 
direct  liearing  on  that  question,  and  the  indiscriminate 
sending  out  of  niachines  by  various  makers  may  lead  to  con- 
lusion  by  duplicating  the  plant,  I  shall  be  happy  to  hear  from 
any  of  your  readers  on  the  subject.  In  fact,  in  some  of  liis 
letters  to  the  newspapers  Prof.  Smith  has  referred  manu- 
facturers to  this  Association. 

Stafford .  Ransome, 

.•^ecretarif  vftlw  /Irifisl,   />„;,v,vi-,'  _|,, ■,.,-. „c,„„. 

Caxton  House,  London,  S."\V. 
November  \Wt,  VM2. 

[Our  correspondent  ap^jears  to  have  overlooked  the  much 
longer  article  on  the  Hong  Kong  University  which  was 
published  in  our  issue  of  November  8th. 

The  advancement  of  British  engineering  in  China  is  a 
subject  in  which  we  have  long  taken  a  keen  interest,  and 
for  some  years  we  have  earnestly  advocated  the  development 
of  our  trade  with  that  vast  area  ;  i^  was,  therefore,  with 
sincere  pleasure  that  we  welcomed  the  newly-formed  British 
Engineers'  Association  last  May,  with  the  same  object  in 
view,  and  we  are  glad  to  note  that  it  is  fully  alive  to  the 
magnificent  opportunity  presented  by  the  equipment  of  the 
new  University. 

While  writing  on  this  subject,  we  should  like  to  remind 
our  readers  that  we  shall  be  glad  to  receive  particulars  of 
machines  and  apparatus  that  they  are  willing  to  present  to 
the  Engineering  Department  of  the  University. — Eds.  E.R.] 


Life  in  Brazil. 

I  want  to  publish  a  warning  to  all  electricians  who  are 
coming  out  to  Brazil,  not  to  come  out  at  the  salary  now 
being  offered  by  agents  at  home,  viz.,  £6  per  week. 

The  present  rate  of  exchange,  cost  of  living,  kc,  requires 
£9  per  week  to  recompense  them,  as  there  are  no  heme 
comforts  in  this  country,  and  living  is  very  dear. 

On  £9  they  will  not  save  much. 

G.  F.  Kenjon. 

Brazil,  November  3rd,  1912. 


NEW    ELECTRICAL    DEVICES.    PITTINGS 
AND    PLANT. 

A  New  Westinglionse  Showroom. 

The  Burr ishWk.stisi:  HOUSE Co.'s  supply  department  has  recently 
opened  new  offices  and  ehowrooms  at  It,  Lontr  Milljjate,  Mancheeter. 
The  acoompanyini;  illuetrationB  show  the  main  showroom  and  one 
of  the  small  demonstration  rooms. 

The  Ijasement  is  of  considerable  extent,  and  is  utilieed  for  storapre 
purposes  and  for  packing.  On  the  ground  floor  are  the  tales  depot 
and  diBpatching  department ;  the  shop  is  handsomely  finished,  and 


FiG.il. — Fittings  Showeoom  at  Manchester 
(Westinohouse  Co.). 

a  stock  of  everything  electrical  in  the  way  of  supplies  is  at  hand. 
The  provision  of  these  "over-the-counter"  facilities  is  greatly 
appreciated  by  contrtictors  who  are  in  a  hurry  for  odd  rc<iuirement8 
for  urgent  orders. 

The  first  floor  of  the  W'estinghouse  supply  department  premises  is 
given  over  to  well-arranged  and  completely-equipped  showrooms 
for  the  convenience  of  contractors  to  bring  their  customers  right  in 
amongst  the  goods.    The  main  showroom  is  hung  with  a  great 


Fig.  2. — Model  Drawing  Room,  Westinghouse  Co.'s 

MA^■CHESTER  SHOWBOOM. 

variety  of  fittings,  including  Benjamin  steel  reflectors.  Auriga- 
Holophane  globes  and  fixtures  suitable  for  large  halls,  hotel  lounges, 
drawing-rooms,  and  the  like.  Every  fitting  can  be  lighted  inde- 
pendently, and  any  fitting  can  be  taken  from  the  main  showroom 
and  hung  and  lit  at  a  moment's  notice  in  the  model  drawing-room 
and  dining-room  (to  judge  as  to  the  effect)  which  is  provided 
especially  for  this  purpose. 

The  second  floor  contains  the  supply  department  offices  and  an 
extensive  stockroom  for  electric  accessories.  The  third  floor  is  the 
lamp  store,  where  large  stocks  of  all  types  and  sizes  of  Auriga 
drawn-wire  lamps  are  stored.  On  the  fourth  floor  is  the  glassware 
store. 

Jfew  ConpliDg'  for  Overhead  Wires. 

Me.  E.  Gkee>-stkeet,  of  109,  Tufnell  Park  Road,  London,  S., 
has  patented  an  improved  method  of  jointing,  of  which  we  give  an 
Ulustration.  The  upper  figure  represents  the  old  Britannia  joint 
for  comparison ;  the  second,  is  a  joint  made  with  the  patent 
coupling,  with  the  wires  in  alignment,  t  The  component  parts  of 
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the  coupling,  and  the  ends  of  the  wire  as  prepared  for  making  the 
joint,  are  shown  in  the  other  views. 

The  coupling  consists  of  two  half  sleeves  shaped  internally  to 
receive  the  ends  of  the  wire,  and  tapered  externally  at  each  end  to 
receive  clamping  ferrules  similarly  tapered.  The  ends  of  the  wire 
to  be  jointed  are  provided  with  cup-shaped  dcjiressions  by  means  of 
a  tool  designed  for  the  purpose. 

The  prepared  ends  of  the  wire  are  placed  between  the  two  half 
sleeves  of  the  coupling  :  the  two  ferrules  are  then  pressed  tightly 


Fig.  3. — New  Coupling  fob  Overhead  Wires. 


over  the  ends,  and  the  joint  is  made.  For  permanent  work  the 
central  portion  is  soldered.  Weakening  of  the  line  by  annealing 
the  bare  wire,  which  occurs  in  other  soldered  joints,  is  avoided  in 
this  invention  by  confining  the  soldering  to  the  space  between  the 
ferrules. 

This  coupling  is  said  to  be  particularly  suitable  for  jointing  hard- 
drawn  copper  wire  of  200  lb.  per  mile  and  upwards  ;  and  for  this 
purpose  it  is  made  in  tinned  copper. 


Petrol-Electric  Set  for  Arc  Welding. 

The  Parsons  Motor  Co..  of  Southampton,  has  recently  supplied 
a  42-H.P.  six-cylinder  petrol-engine  set,  with  dynamo  and  exciter 
mounted  on  the  same  channel-iron  bed,  for  arc-welding  purposes. 

As  the  conditions  for  this  class  of  work  are  most  arduous,  and  very 
close  governing  is  required,  the  Parsons  Co.  designed  a  special 
vertical  enclosed  sensitive  governor,  driven  by  enclosed  gearing, 
■which  limits  the  variation  to  about  5  per  cent,  only  on  an  output  of 


independent  of  the  pressure  ;  and  if  this  rule  held  good  throughout 
it  would  be  possible  to  produce  a  practically  perfect  vacuum 
at  «  when  the  pressure  at  m  was  only  a  few  millimetres. 
At  the  lowest  pressures,  however,  it  is  the  ratio  of  the  pressures  at 
the  points  n  and  m  which  remains  independent  of  the  degree  of 
exhaustion. 

In  practice,  using  an  ordinary  type  of  pump  to  reduce  the  pres- 
sure at  m  to  a  low  value,  a  vessel  connected  to  n  can  be  evacuated 


Fi<i.  5. — Gaede  Molecular  Air  Pimp. 


to  a  very  high  degree.  It  will  be  observed  that  no  mercury  i«  used, 
so  that  the  vapour  pressure  of  mercury,  which  limits  the  degree  of 
exhaustion  possible  with  mercury  pumps,  is  here  eliminated,  and  the 
simplicity  of  the  pump  is  most  striking. 

W.E.  Improved  Adjustable  Telephone  Arm. 

The  Western  Electric  Co  ,  of  North  Woolwich,  who  first 
applied  the  principle  of  the  "  lazy  tongs  "  to  a  telephone  support, 
have  just  brought  out  an  improved  pattern,  which  is  illustrated  in 
fig.  6  :  great  strength  and  durability  have  been  the  chief  aims  :  and  the 
arm  supports  with  ease  the  heavy  modem  Post  Office  telephone. 
The  'gate"  members  are  of  steel  5-in.  wide  by  J-in.  thick  ;  the 
joint  rivets  are  of  much  heavier  section  than  usual ;  roller  bearings 
are  introduced  next  to  the  mounting  bracket,  where  the  greatest 
strain  occurs,  and  the  bracket-pin  on  which  the  arm  rotates  is  a 
solid  i-in.  steel  rod,  which  is  not  reduced  in  diameter  or  weakened  by 
exterior  screw  threads. 

An  ingenious  arrangement  of  detachable  spring  clips  for  holding 
the  flexible  cord  obviates  the  disconnection  of  the  cord  from  the 
set,  usually  necessary  in  order  to  thread  it  through  eyelets. 
Fixing  brackets  are  furnished  which  allow  of  the  arm  being  fitted 
to  a  roll-top  desk  (either  side),  wall  or  fiat-top  desk. 

The  Weenen  Antomatic  Point  and  Sig'nal  Control. 

The  Weenen  automatic  point  and  signal  control,  which  is  being 
introduced  by  the  Stoffels  Electric  Switch  Co.,  Ltd.,  41,  East- 
cheap,  E.G.,  is  an  electrical  appliance  by  which  one  or  the  other  of 
a  pair  of  electric  circuits,  placed  in  the  overhead  line,  may  be  closed 
at  will  by  the  driver  of  an  electric  street  car,  for  the  purpose  of 
operating  a  switch,  or  a  signal,  or  both. 


Fig.  4. — Parsons  Motor  Co.'s  Ahc-Welding  Set. 


-Ad.iustable  Telephone  Arm. 


200  amperes  at  70 — 110  volts.  The  electrical  equipment  was 
specially  designed  by  the  Lancashire  Dynamo  Co.,  and  a  thorough 
test  of  the  complete  outfit  was  made  before  delivery. 

The  firm  has  orders  on  hand  for  several  similar  plants  for  welding 
purposes,  for  use  in  shipyards,  which  wUl  use  paraiEn  as  fuel,  and 
is  in  a  position  to  meet  all  the  requirements  of  this  class  of  work 
eatisfactorily. 

A  Molecular  Air  Pnmp. 

An  interesting  device  was  recently  described  by  Mr.  W;  Gaede  to 
the  Physikalische  Gesellschaft.  and  in  La  TrcJnitijtie  Modeme.  It 
consists  of  an  entirely  novel  form  of  air  pump  for  extremely  low 
pressures,  which  is  illustrated  in  section  in  fig.  6.  Here  A  is  a 
cylinder  revolving  at  a  very  high  speed,  which  is  surrounded  by  a 
Tsox  B  B  -,  a  groove  of  width  h  is  made  in  the  wall  of  the  box  between 
the  openings  »  and  m.  When  A  revolves  in  the  clockwise  direction, 
air  is  carried  along  the  groove  from  n  to  m  by  gaseous  friction,  and 
on  connecting  the  openings  to  a  manometer  a  difference  of  pressure 
is  observed  between  them,  proportional  to  the  speed  of  A  and  the 
internal  friction  of  the  gag.  As  the  pressure  inside  the  box  is 
lowered  (by  other  means),  the  diflference  of  pressure  between 
«  and  m  remains  constant,  the  internal  friotioB  of  the  gas  being 


No  constructional  alteration  is  required  in  the  vehicle  ;  the  coil 
for  the  operation  of  the  points  is  only  under  current  for  the 
moment  during  which  the  current  collector  touches  the  contact; 
the  points  may  be  always  moved  by  hand  ;  no  separate  relay  is 
required  for  the  switching,  and  the  driver  does  not  need  to  ascertain 
either  the  lay  of  the  switch  or  the  position  of  the  signal. 

The  construction  and  operation  of  the  appliance  are  as  follows  : — 

To  the  trolley  wire  .\,  fig.  7,  is  firmly  attached,  but  insulated  there- 
from, a  metallic  contact  bar  B  which  projects  sufficiently  below  the 
trolley  wire  to  detach  the  trolley  when  passing  on  to  it.  This 
•contact  bar  carries  a  movable  slide  D,  also  metallic!  and  not-insnfiited 
from  but  of  shorter  length  than  B..    ., 

By  the  forward  movement  of  the  slide  D,  two  lever  arms  Ei  and 
E2  are  thrown  over  towards  two  insulators  Hi  and  H2,  which  carry 
•contacts  at  their  upper  ends.  The  lever  arms  are  in  two  parts,  of 
.w^hich  the  upper  is  hinged  to  the  lower.  The  two  parts  are  main- 
tained in  a  straight  line  by  a  nickelin  spiral  spring  so  long  aa 
nothing  is  in'the  way  of  the  upper  part  when  the  lever  is  moved. 

The  contact  bar  B  carries,  moreover,  a  coil  r,  wound  with  insu- 
lated wire,  and  containing  an  iron  core  K.  The  coil  and  core 
operate  selectively  on  the  iever  arms  and  contacts  for  the  purpose 
of  controlling  the  direction  of  the  current  to  the  point  or  signal 
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in  the  followiii;,'  manner  :  The  core  carrieo  at  each  end  a  stud,  and 
is  maintained  in  one  direction  by  means  of  a  sprinu,  ho  that  one  of 
the  Htuds  is  plawd  in  the  plane  of  movement  of  one  of  the  lever 
arms,  whereas  the  other  arm  can  move  forward  without  impedi- 
ment. One  end  of  the  coil  K  is  attached  to  the  trolley  wire,  the 
other  to  the  contact  bar  it. 

When,  therefore,  a  car  runs  its  trolley  alontr  the  contact  B,  the 
trolley  moves  the  slide  i>  forward,  and  thereby  moves  both  lover 
arms  Ei  and  Ej  in  the  direction  of  the  contacts  carried  by  the  in- 
sulators. If  the  car,  wheri  oj>eratinjr  the  contact,  is  not  under 
current,  the  core  k  remaiim  at  rest,  and  one  of  the  studs  at  k 
(ibstruots  one  of  the  lever  arms.      The   upper   of  the  two  hinifed 


Fk;. 


TROLLEV 

-Weknkv  Point  and  Signal  Contkol. 


parts  of  the  lever  arms  turns  over  the  lower,  but  cannot  touch 
the  contact  opposite  to  it  :  the  other  lever  arm,  however,  beinpr 
free  to  move,  ensnsres  with  the  contact  opposite  to  it.  If,  how- 
ever, the  trolley  when  passing  under  is  is  under  current,  io  other 
words,  if  the  driver  has  switched  in  his  controller,  the  following 
process  takes  place  :  The  trolley  bein^  detached  from  the  line  wire, 
cannot  take  current  from  it  directly,  but  it  can  and  does  do  so 
indirectly  through  the  windings  of  the  coil  i',  l)y  which  means  the 
iron  core  K  is  displaced. 

By  this  displacement — whicli  occurs  as  the  trolley  imsses  from 
the  line  wire  to  the  contact  bar  ii.  and  thus  receives  its  current 
through  the  coil — when  the  slide  i)  is  moved  forward,  the  stud 
which  impeded  the  way  of  the  one  lever  arm  has  been  removed  and 
the  other  stud  has  conic  in  the  wiiy  of  the  other  lever  arm.  It 
depends  therefore  upon  whether  the  controller  is  on  or  off,  whether 
a  circuit  is  closed  through  Hj  or  through  Ha,  and  this  automatic 
action  can  thus  be  used  for  the  operation  of  the  points  by  means  of 
solenoids,  or  for  signalling  an  approaching  car,  or  for  both  purposes 
simultaneously. 

The  circuits  through  lit  and  u-i  are  carried,  protected  by  fuses, 
to  the  apparatus  actuating  the  point  or  signal. 

The  Micro-Monophuno. 

The  Mioiii-Monophone  is  a  tuning-fork  kept  in  permanent  vibra- 
tion by  means  of  a  microphone  contact.  This  apparatus,  devised 
by  Emanuki,  Ko.stelecky,  of  Postelberg,  Bohemia,  is  preferable  to 
the  familiar  tuning-fork  interrupters  in  that  its  sound  is  mucli 
purer,  while  the  current  curve  approaches  much  more  closely  to  a 
sinusoidal  form. 

The  arrangement  of  the  apparatus  is  represented  in  fig.  .s.  A 
tuning-fork  L  is  fixed  on  the  centre  of  a  resonance  box  R  placed  on 


The  prongs  of  the  tuning-fork  are  situated  in  the  field  of  the 
electromagnet  B,  on  which  is  superposed  the  field  of  the  permanent 
magnet  i'.  The  coils  of  the  electromagnet  are  arranged  in  series 
with  the  microphone  M  fixed  with  the  hinges  c  c'  at  the  closed  end 
of  the  resonance  box.  The  hinges  allow  the  microphone  to  be 
displaced  within  certain  limits  in  adjusting  the  microphone 
contacts. 

The  current  of  the  battery  goes  through  the  microphone,  and 
by  way  of  the  wire  d'  to  the  electromagnet  K,  thus  reinforcing  the 
permanent  magnetic  field. 

In  order  to  set  the  apparatus  working,  the  microphone  is 
inclined  until  the  lower  carbon  electrode  touches  the  resonance  box. 
While  the  apparatus  works  with  different  inclinations  of  the  micro- 
phone, and  even  in  its  vertical  position,  it  is  found  to  be  most 
efficient  when  the  electrode  touches  the  sounding  board.  The 
tuning-fork  having  been  set  vibrating  by  means  of  one  or  two 
slight  knocks,  the  vibrations  are  transmitted  by  the  resonance-box 
to  the  microphone,  and,  when  the  battery  circuit  is  completed,  the 
magnetic  field  undergoes  variations,  which  react  on  the  tuning- 
fork,  and  thus  on  the  microphone.  On  account  of  this  mutual 
action  the  tuning-fork  will  vibrate  as  long  as  the  battery  circuit  is 
completed.  15y  reducing  the  current  intensity  the  purity  of  the 
sound  is  increased.  The  microphone  rod  should  have  such  dimen- 
sions as  readily  to  follow  the  vibrations  of  the  tuning-fork.  After 
prolonged  use,  the  contacts  are  liable  to  tie  impaired  ;  the  carbon 
rod  should  then  be  turned  round  so  as  to  renew  the  points  of 
contact. 

When  the  currents  produced  by  the  Micro-Alonophone  arc  to  bo 
used  for  experimental  purposes,  the  primary  of  a  small  transformer 
is  arranged  in  series  with  the  microphone  and  electromagnet, 
alternating  currents  being  induced  in  the  secondary  of  the 
transformer. 

Tlie  fact  that  a  telephone  receiver  and  a  microphone,  under  suit- 
ublo  circumstances,  will  whistle  or  sing,  has  been  known  for  many 
years  ;  the  arrangement  here  illustrated  is  more  elastic,  and  should 
be  useful  for  many  experimental  purposes. 

The  Detection  of  Trouble  by  Xoises. 

Every  engineer  in  charge  of  a  power  plant  will  be  aware  of  the 
fact  that  a  great  deal  of  trouble  can  be  prevented  if  care  is  taken 
to  detect  and  account  for  any  unusual  noises  which  happen  to  make 
themselves  heard,  A  knock  on  an  engine,  if  left  to  take  care  of 
itself,  will  frefiuently  lead  to  serious  breakdown,  and  a  trained 
engineer  will  therefore  be  able,  even  in  the  midst  of  the  medley  of 
sounds  which  arise  from  running  machinery,  to  distinguish  quite 
small  and  trivial  noises  in  such  a  way  that  they  attract  his  atten- 
tion. In  this  way,  a  great  many  accidents  have  been  caught  in 
their  early  stages  and  prevented  from  becoming  serious. 

At  the  same  time  there  are  a  number  of  minor  sounds  which, 
from  their  cause,  cannot  V>e  of  any  great  magnitude,  and  it  is 
impossible  to  expect  even  the  best  engineer  to  hear  these,  either 
when  passing  the  plant  in  question  or  even  on  a  diligent  search. 
Moreover,  a  good  many  sounds  are  extremely  batHing  in  their 
nature,  and  it  is  not  always  easy  to  detect  their  origin.  Those  who 
have  had  to  do  with  trial  runs  on  steam  power  plant,  for  example, 
will  be  aware  of  the  old  method  of  taking  a  light  lath  of  wood 
anil  placing  one  end  of   it  on   the  teeth   and  the  other  on  various 


FiGi  8. — The  Miceo-Monophone. 

a  strip  of  cloth,  s.  The  resonance  box  may  be  mounted  on  feet,  and 
the  apparatus  is  then  set  working  more  easily,  but.  .the  sound  given 
off  by  the  tuning-fork  is  weaker.  - 


Flu.  y. — The  Di:tectori>hoxe, 


parts  of  the  engine  which  is  being  examined,  in  order  that  the 
source  of  any  undue  vibration  or  noise  may  be  detected.  This 
method,  however,  while  useful  is  somewhat  crude  ;  an  adaptation 
of  the  game  principle  developed  into  a  scientific  instrument  has 
been  brought  out  by  the  BosTOX  Talking  M.\chine  Co,,  of 
Boston,  Mass.,  and  is  known  as  the  Detect orphone.  This  is  shown 
in  fig.  9.  and  is  as  valuable  to  the  mechanic  as  a  stethoscope  is  to  the 
physician.  It  consists  of  a  light  steel  rod  capable  of  transmitting 
any  minute  vibration  to  an  electrical  system,  which  is  attached 
by  means  of  a  flexible  cord  to  a  telephone  receiver,  this  being 
so  arranged  that,  if  necessary,  it  can  be  clamped  to  the 
head  by  means  of  the  usual  signal  ear-piece  headgear.  It  h»s  been 
used  very  considerably,  both  in  power  plants  and  in  hydraulic 
systems.  The  method  adopted  is  to  go  over  all  the  running 
machinery  a  few  times  a  week  with  the  instrument,  and  the  use  ■ 
of  the  Detectorphone  enables  the  engineer  to  know  what  is  going 
on  inside  the  puriip  and  engine,  and  to  find  the  exact  position  of 
trouble  long  before  it  becomes  audible  to  the  unaided  ear.  In 
pumps,  for  example,  the  engineer  can  locate  any  damage  or  leaking 
valves  in  the  steam  and  water  ends  without  external  examination^ 
He  can  also  find  whether  steam  is  being  admitted  at  the  right  time, 
and  whether  the  piston  rings  are  in  good  order.  N'ot  only  is  it 
vised  iABide  the  pumping  station,  but  in  some  water  departments  it 
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is  adopted  in  order  to  locate  any  leaks  whichlmayjhave  been  formed 
in  the  streets.  The  former  method  was  to  take  up  the  street  every 
few  feet  until  water  was  found.  By  the  use  of  the  Detectorphone 
the  point  of  the  instrument  is  stuck  into  the  ground  directly  over 
a  pipe  if  the  g:round  is  soft,  and  the  inspector,  by  listening,  can 
detect  the  hiss  made  by  the  leak.  If  the  ground  is  hard,  an  iron 
rod  is  taken  and  driven  4  or  5  in.  into  the  ground  just  over  the  pipe, 
and  the  point  of  the  Detectorphone  is  placed  over  the  top  of  the 
rod.  The  hiss  made  by  the  leak  is  then  foUowf  d  up  until  the  place 
of  the  loudest  disturbance  is  reached.  He  can  then  be  sure  that  he 
has  found  the  position  of  the  leak,  and  it  becomes  a  simple 
matter  to  excavate  and  repair  the  leak.  In  running  machinery  a 
good  many  other  troubles  can  be  successfully  examined.  It  has 
been  adopted  in  the  automobile  industry  and  in  other  factories, 
and  has  been  successfully  employed  in  finding  sand  or  dirt  in 
ordinary  bearings,  and  broken  balls  in  ball  bearings.  It  has  been 
adopted,  among  other  places,  in  the  Navy  Yard  at  Charlestown,  of 
the  United  States  Government,  and  similar  large  undertakings. 


LEGAL 


Glasgow  Tramway  By-Laws. 

The  .Justiciary  Appeal  Court  in  Edinburgh  has  decided  an  im- 
portant case  in  an  appeal  at  the  instance  of  the  Procurator- Fiscal 
of  Glasgow,  who,  in  the  Police  Court,  brought  a  complaint  against 
a  passenger,  charging  him  with  having  failed  or  refused  to  pay  on 
demand  to  the  conductor  of  a  Corporation  car  the  legal  fare  for  the 
distance  travelled  by  him,  contrary  to  the  by-laws  and  regulations 
of  the  Corporation  of  Glasgow,  and  particularly  By-law  3.  By-law  3 
provides  that  every  passenger  shall,  upon  demand,  pay  to  the  con- 
ductor or  other  authorised  officer  the  legal  fare  for  the  journey. 
By-law  4  deals  with  attempts  to  evade  payment  of  the  fare. 

The  Magistrate  dismissed  the  charge  as  irrelevant,  holding  that 
By-law  i  as  regards  the  taking  of  a  ticket  and  the  payment  of  the 
fare  was  the  only  provision  applicable  in  a  prosecution,  and 
excluded  proceedings  solely  libelled  under  By-law  3. 

The  Court  sustained  the  appeal,  holding  that  By-law  3  con- 
stituted an  offence  if  read,  as  it  must  be,  along  with  By-law  21'., 
which  imposed  the  penalty  for  contravention  of  the  regulations  or 
any  part  thereof. 


that  the  telephone  service  of  the  future  should   not  be  overloaded 
with  capital  charges. 

Sir  a.  Cripps,  on  behalf  of  the  National  Telephone  Co.,  said  that 
the  Court  had  to  deal  with  the  valuation  of  an  artificial  and  statu- 
tory character,  and  not  a  value  which  could  be  regarded  as  a 
business  arrangement.  The  whole  bedrock  of  the  Postmaster- 
General's  case  appeared  to  be  that  he  had  instructed  Mr.  Snell, 
the  consulting  engineer,  to  throw  over  the  tramway  principle  of  the 
value  to  the  vendor  for  value  to  the  purchaser.  In  his  opinion,  the 
Court  had  to  put  the  vendor  out  of  consideration  altogether.  What 
they  had  to  see  was,  not  what  it  did  cost,  but  what  it  would  cost 
anyone  to  successfully  construct  and  put  into  complete  working 
order  the  plant  in  question.  Continuing,  he  said  the  proposi- 
tion he  desired  to  submit  was  that  the  life  of  the  plant 
for  the  purpose  of  calculating  its  value  on  December  31st,  1911, 
under  the  agreement  was  the  length  of  the  period  of  its  efficient 
UEe  under  the  conditions  then  existing,  having  regard  to  the  con- 
ditions of  a  changing  business  in  the  future.  They  were  bound 
to  eliminate  the  business  element  when  considering  the  real  value 
of  the  plant  unc'er  the  Tramways  Act.  As  to  the  suitability 
of  the  plant  for  the  Postmaster-General's  service,  the  Court 
had  not  considered  suitability  in  reference  to  conditions 
in  the  future  but  to  the  conditions  as  they  were.  In 
dealing  with  depreciation,  he  maintained  that  in  dealing  with 
depreciation  the  Court  ought  not  to  deduct  a  farthing  in  respect 
of  deterioration  of  cables  by  electrolysis.  The  company's  engineer- 
in-chief  (Mr.  Gill)  said  that  in  estimating  the  life  of  cables  he 
took  into  consideration  all  kinds  of  disease  to  which  the  cables 
were  liable,  but  he  could  not  say  that  he  allowed  any  diminution 
of  life  on  account  of  electrolysis,  because  the  risk  of  disease  was 
very  slight.  The  evidence  showed  that  the  disease  was  theoretic- 
ally possible,  but  practically  negligible.  Counsel  maintained  it  was 
monstrous  that  the  witnesses  should  endeavour  by  innuendo  to  cut 
down  the  sum  due  to  the  company.  If  electrolytic  action  was  a 
practical  factor,  Mr.  Slingo,  the  engineer-in-ehief  to  the  Post 
Office,  ought  to  have  jiroduced  evidence  on  the  point.  He  would 
admit,  however,  that  he  could  not  produce  any  such  evidence. 

The  Solicitor-Genkral  said  that  was  not  quite  accurate. 

Sir  Alkreo  Ckipps  replied  that  he  certainly  said  he  could  not 
produce  any  instances.  Continuing,  counsel  contended  that  he  had 
made  out  the  company's  claim  to  £1.649,720  for  establishment 
charges,  whilst  the  Post  Office  estimate  did  not  include  anything 
outside  the  engineering  charges. 

(T'o  hi>  contiinipil.') 


The  first  Division  of  the  Court  of  Seesioji  has  ordered  issues  for 
the  trial  by  jury  of  an  action  by  a  tramway  passenger  against  the 
Corporation  of  Glasgow  for  £2r)0  in  respect  of  wrongful  appre- 
hension. Pursuer  alleges  that  he  could  not  find  his  ticket  when  an 
inspector  demanded  it,  and  that  the  inspector  gave  him  in  charge. 
For  the  defenders,  it  is  pleaded  that  the  actions  of  the  inspector 
were  privileged,  and  that  pursuer  refused  to  give  his  name  and 
address. 
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The  Telephone  Arbitration, 
(^Continued  from  page  830.) 

Continuing,  the  Solicitor-Gener,\l  submitted  that  the  com 
pany'a  claim  in  regard  to  the  stations  was  exaggerated.  He 
pointed  out  that  the  company  claimed  £3S  per  station  with  2"68 
miles  of  wire,  whereas  the  Post  Office  experience. was  that  a  station 
with  3'5S  miles  of  wire  cost  under  £32.  If  the  company  had  the 
same  amount  of  wire  for  each  station  as  the  Post  Office  their 
claim  would  be  increased  to  £4(>  per  station.  Taking  the  cost  of 
wire.  Sir  John  pointed  out  that  the  company  claimed  £10  per  mile 
of  wires,  as  against  the  Post  Office  figure  of  £7. 

Sir  a.  Crtpps,  interposing,  said  that  further  figures  had  been 
agreed  upon  between  the  parties,  and  other  figures  were  under  con- 
sideration with  a  view  to  an  agreement. 

On  the  question  of  depreciation  in  the  value  of  the  plant,  the 
Solicitor-Genekal  argued  that  the  Court  was  bound  to  take  into 
consideration  the  fact  that  the  lite  of  the  plant  was  threatened, 
and  sometimes  terminated,  by  the  withdrawal  of  wayleaves. 

Sir  a.  Cripps  said  his  clients  had  taken  the  natural  life,  which 
was  shorter  than  the  average  wayleave  life. 

His  Lordship  regretted  that  the  question  of  the  extent  to  which 
wayleaves  were  taken  away  was  not  properly  developed  when  the 
witness  gave  evidence. 

Sib  J.  Simon  contended  that  the  Court  bad  not  been  left 
absolutely  without  guidance  on  the  point.  He  mentioned  that  the 
Postmaster-General  took  over  427,P47  poles  at  the  commencement 
of  the  present  year,  and  in  six  months  wayleaves  affecting 
850  poles  had  been  withdrawn.  The  company  would  have  the 
Court  look  at  the  matter  as  if  the  whole  of  the  undertaking  had 
suddenly  become  paralysed  and  fossilised,  never  to  go  on  any  more, 
and  then  say,  "  Now  how  much  should  be  given  for  it."  That 
was  an  altogether  wrong  assumption  :  the  plant  continued  to  go 
on  and  run  its  due  course,  and  it  was  impossible  to  try  and  apply 
highly  problematical  and  theoretical  conditions  to  the  problem. 

In  concluding  the  summing-up  of  the  case,  the  Solicitor-  . 
CiENERAL  said  the  amount  of  the  stake  was  a  large  one,  and  he 
wished  to  say  as  the  representative  of  the  Crown  that  he  was 
deeply  grateful  to  the  Court  for  the  care  and  attention  it  had  be- 
stowed upon  the  matter  as  he  had  tried  to  present  it.  It  was  most 
important  that  a  proper  figure  should  be  fixed,  not  only  on  account 
of  the  large  sum  involved,  but  also  on  account  of  the  desirability 


The  following  figures,  showing  the  imports  of  electrical  and  similar 
goods  into  New  Zealand  in  1911,  are  taken  from  the  recently  issued 
official  trade  figures.  Details  for  1910  are  added  for  purposes  of 
comparison,  and  notes  of  any  increases  or  decreases  are  added  ; — 


A. ■<],!,, lit.— 

From  United  Kingdom 
„      Other  countries 


Leathrr  heliivq. — 


1910. 


2,000 
2,000 


4,000 


1911. 


2,000 
1,000 


1,000 


3,000         — 


From  United  Kingdom    ... 
„      Other  countries 

4,000 
2,0CO 

4,000 
2,000 

— 

Total 

fi,000 

6,000 

- 

Belting  otiier  than  lenther.— 

From  United  Kingdom    ... 

,,      Australia     

„      United  States 

,,      Other  countries     ... 

26,000 
2,000 
.3,000 
1,000 

27,000 
2,000 
3,000 
2,000 

+ 
-t- 

1,000 
1,000 

Total 

32,000 

34,000 

+ 

2,000 

Kng  i  nr  pack  i  ng, — 

From  United  Kingdom    ... 
,,      Australia     ... 
„      Other  countries 

12,000 
3,000 
3,000 

12,000 
2,000 
2,000 



1,000 
1,000 

Total 

18,000 

ii;,ooo 

- 

2,000 

Itiihher  gootlx. — 

From  United  Kingdom    ... 

„      Australia    

,,      Other  countries      ... 

4,000 
8,000 
2,000 

14,000 

3,000 
5,000 
2,000 

- 

1,000 
3,000 

Total 

10,000 

4,000 

Sciantific  instruments. — 

From  United  Kingdom    ... 
„      Other  countries 

5,000 
2,000 

6,000 
2,000 

-f 

1,000 

Total 

7,000 

8,000 

+  - 

1,000 
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1910. 

1011. 

Increase  or 
decrcaHO. 

X 

A- 

t 

liaih.- 

Prom  United  Kinprdom    ... 

,,      Belprium      

„      Other  countries      ... 

141,000 

154,000 
«,000 
3,000 

+ 
+ 
4- 

13,000 
6,000 
3,000 

Total 

141,000 

1P3,000 

+ 

22,000 

Telegraph  and  telephone  wire, 

'rim. — 

From  United  Kingdom    ... 

(i.OdO 

1 1 .000 

+ 

5,000 

Kleelric  wachinerij. — 

From  United  Kinsrdom    ... 

,      Australia     

„      Germany     

„      United  States 

Belgium      

„      Other  countries     ... 

136,000 

21,000 

12,000 

27,000 

6,000 

5,000 

177,0(10 
23,000 
1  (1,000 
31,000 
4,000 
6,000 

+ 
+ 
+ 

+ 

+ 

41,000 
2,000 
4.000 
4,000 
2,000 
1,000 

207,000         257,000         +     .'.0,000 


Stfam  cti//ini'S. — 


From  United  Kingdom    . 
„      United  States 
„      Other  countries     .. 

11,uhO 
'.             1,000 

8,000 
1,000 

+ 

3,000 
1,000 
1,000 

Total 

12,000 

9,000 

- 

3,000 

(iiiK  and  nil  eni/iiies  (cnv/)^  / 

ir  molor-carx).- 

- 

From  United  Kingdom    . 
„      Australia     ... 
„      United  States 
„      Other  countries      . 

67,000 
3,000 

16,000 
4,000 

105,000 
3,000 
L'0,000 
2,000 

+ 
+ 

38,000 

4.000 
2,000 

'Total 

90,000 

130,000 

+ 

40,000 

fioilerx  for  ent/ines. — 

From  United  Kingdom    . 
,,      Other  countries     . 

7,000 

8,000 
1,000 

H- 

+ 

1,000 
1,000 

Total 

7,000 

.  9,000 

-^ 

2,000 

Hinhiij  much  inert/. — 

From  United  Kingdom    . 
.,      Australia     ... 
„      flerniany     ... 
United  States 
.,      lUher  countries 

19,000 
6,000 

7,000 

22,000 
6,000 
1,000 

11,000 
1,000 

+ 

+ 

+ 
+ 

3,000 

1,000 
4.000 
l,0CO 

Total 


.32,000  41,000 


(illier  machinery  {e.rcej>t  agricuUnral, 
printing,  seinng,  te.rlile,  Ae.)- — 


9,O(i0 


From  United  Kingdom    ... 

,,      Australia     

„      Germany     

„      United  States 
„      Other  countries 

64,000 
14,000 

4,000 
19,000 

3,000 

82,000 
10,000 

2,000 
25,000 

3,000 

+ 

+ 

18,000 
4,000 
2,000 
6,000 

Total 

104,000 

122,000 

+ 

18,000 

Meterx  :   Water,  gas  ami  elect rit 

ily.- 

From  United  Kingdom    ... 

,,       Australia     

.,      I'nited  States 
,,      Other  conntries 

26,000 
2,000 
1.000 
1,000 

27,000 
2  00it 
2,000 
1,000 

+ 

1,000 
1,(00 

Total 

30,000 

32,000 

+ 

2,000 

liaihciiii  and  Iramicui/  jiltirit. — 

From  United  Kingdom    ... 

„      Australia     

Other  countries      ... 

.1:5,000 

3,000 
1.000 

43,000 
2, 000 
I.COO 

12,000 
1.000 

Total 

59,000 

46,000 

- 

13,000 

Lam  pi  and  lanternx. — • 

From  United  Kingdom    ... 
Germany     ... 

United  States 
„      Other  countries 

2fi,000 
9,000 
9,000 
4,000 

33,000 

11,000 

15,000 

7,000 

+ 
+ 
+ 
+ 

7,000 
2,000 
6,000 
3,000 

Total 

48,000 

i;fi,ooo 

+ 

18,000 

Iniversity  Students  in  En»:lan(l  and  WaleS.— Our 

contemporary,  Xature,  states  that  in  the  State-aided  Universities  of 
England  in  1910-11,  there  were  1,015  full-time  students  in  engineer- 
ing, 735  in  technology,  and  1,723  in  pure  science.  The  correspond- 
ing figures  for  Wales  are  43,  22  and  254.  In  "Engineering"  is 
included  naval  architecture,  and  in  "  Technology  "  mining,  metal- 
lurgy and  architecture. 


LOCAL    AUTHORITIES    AND    OMNIBUS 
TRAFFIC. 


[by   our   legal  CONTniBCTOR  ] 


The  extraordinary  success  which  has  attended  some  of  the  motor- 
'bus  companies  during  recent  ycarx  is  naturally  turning  the  attention 
of  tramway  authorities  to  this  means  of  locomotion.  "Why  not 
scrap  our  tramways  and  take  to  mctor-'buses  .'"  is  even  the  cry  from 
some  directions  ! 

If  a  tramway  is  run  by  a  limited  company,  there  is  but  little  to 
prevent  their  taking  this  course,  and  it  may  be  that  the  advantages 
would  far  outweigh  the  drawbacks.  Consider  some  of  the  advan- 
tages— no  further  payment  of  rates  in  respect  of  a  track  ;  no  cost  of 
promoting  a  Bill  in  Parliament ;  no  limitation  of  fares  ;  no  confine- 
ment (except  to  a  limited  extent)  to  any  particular  route.  On  the 
other  hand,  of  course,  it  mi{j^t  be  necessary  to  obtain  an  Act  of 
Parliament  to  free  the  company  from  its  obligation  to  run  a  con- 
tinuous service  of  tramcars. 

To  a  local  authority  again,  the  advantages  of  a  bus  system  may 
appear  to  be  very  great,  as  compared  with  electric  traction.  But 
assume  they  gravely  decide  to  abandon  the  one  in  favour  of  the 
other — what  are  their  powers .'  Can  they  do  it  with  a  stroke  of  the 
pen,  without  a  private  Act  of  Parliament  .' 

Assuming  that  they  do  start  running  buses  without  any 
shadow  of  right,  what  can  the  ratepayers  do  .' 

Supposing  that  the  ratepayer  ascertains  that  the  rates  which  he 
is  paying  are  being  used  for  an  unlawful  purpose,  what  remedy  can 
he  invoke  .'  Has  he  the  power  to  bring  an  action  against  the  rating 
authority  for  breaches  of  trust .'  For  that  is  what  it  really  amounts 
to.  It  appears  that  he  has  this  power  ;  but  it  is  a  power  which  can 
only  be  exercised  at  great  expense  and  grave  risk  to  his  pocket 
should  he  be  unsuccessful  in  his  appeal  to  the  Courts  of  Justice. 
The  Court  may  intervene  to  prevent  the  doing  of  an  act  by  any 
Corporation  which  is  ultra  rires.  For  instance,  a  local  authority 
could  not  without  statutory  power  establish  a  system  of  tramways. 
It  could  not,  if  it  already  possessed  a  system  of  tramways  worked 
by  electric  power,  use  any  jiortion  of  the  electricity  generated  for  the 
purpose  of  the  tramway  for  supplying  electric  light  to  the  public. 

The  case  of  the  Attorney  General  v.  the  Lord  Mayor  and  the 
Citizens  of  Manchester,  which  was  decided  some  years  ago.  illus- 
trates two  things  ; — (1)  That  a  local  authority  must  pay  strict 
attention  to  the  statutory  limits  which  are  imposed  upon  it ;  and  (2) 
that  where  those  limits  are  exceeded  a  ratepayer  who  is  affected 
may  appeal  to  the  Courts  for  protection.  In  this  case  there  arose 
one  other  point  to  which  we  should  draw  attention,  and  it  is  that 
although  the  plaintiff  was  successful  in  showing  that  the  Corpora- 
tion of  Manchester  had  exceeded  their  powers,  he  was  nevertheless 
deprived  of  part  of  hia  costs. 

The  facts  of  the  case  may  be  stated  in  a  very  few  words.  The 
Corporation  of  Manchester  owned  certain  tramways  within  the 
city,  which  were  worked  by  statutory  powers.  They  also  leased 
certain  other  tramways  in  the  neighbcAirhood.  On  all  these  tram- 
ways they  had  power  to  carry  passengers  and  parcels.  In  con- 
nection with  their  parcel  business  they  established  depots,  provided 
horse?  and  carts  and  undertook  the  delivery  of  parcels,  not  only  by 
means  of  the  tramcars  but  by  means  of  the  horses  and  carts  which 
carried  parcels  from  place  to  place  wholly  independently  of  the  tram- 
lines. The  plaintiff  in  the  action  was  a  carrier  in  the  district.  He  felt 
the  stress  of  competition  and  sought  to  restrain  the  Corporation  from 
carrying  on  the  business  of  a  common  carrier.  Mr.  Justice  Farwell, 
ai  he  then  was.  held  that  in  so  far  as  the  Corporation  carried  parcels 
on  their  own  lines  and  delivered  those  parcels  to  persons  living 
near  the  tramway,  or  collected  parcels  for  the  purpose  of  carrying 
them  on  their  tramway,  they  were  acting  within  their  powers,  but 
he  came  to  the  conclusion  that  the  Corporation  were  not  entitled  to 
carry  on  the  business  of  carriers  independently  of  their  tramway, 
and  that  the  Court  would  interfere  to  prevent  the  expenditure  of 
borough  funds  on  such  a  venture.  '  It  is  obvious,"  he  said,  ''  that 
a  delivery  service  by  carts  to  and  from  villages  not  connected  with 
the  company  and  a  general  agency  for  all  railway  companies  must 
entail  expense,  even  if  the  same  carts  and  men  be  used  as  are 
employed  ordinarily  in  the  tram  service  proper.  I  cannot  believe  that 
a  large  general  delivery  service  and  a  general  railway  agency  can  be 
added  to  the  service  limited  to  communication  with  the  trams  with- 
out expense."  In  the  end  he  made  a  declaration  that  the  Corporation 
were  not  entitled  to  act  as  common  carriers,  but  in  view  of  the  fact 
that  the  plaintiff  had  only  succeeded  as  to  part  of  his  case  (.for  he 
had  disputed  their  right  to  collect  or  deliver  goods  at  all)  the 
learned  judge  only  awarded  the  plaintiff  half  his  costs  against  the 
Corporation. 

Dealing  first  with  the  law  of  this  decision,  we  confess  that  we 
find  it  a  little  difficult  to  understand,  having  regard  to  previous 
decisional  The  powers  of  the  tramway  company  incidental  to  the 
conveyance  of  parcels,  provided  that  the  tramways  might  be  used 
for  the  purpose  of  conveying  and  delivering  parcels  amongst  other 
things.  Does  such  a  power  enable  the  Corporation  to  collect  parcels 
at  people's  houses  and  to  deliver  them  elsewhere  ?  In  the  case  of 
the  London  County  Council  ;•.  Attorney-General,  which  was  heard 
In  1901,  it  was  decided  that  the  County  Council  could  not  carry  on 
the  business  of  omnibus  proprietors,  by  virtue  of  their  statutory 
power  to  run  tramways.  By  the  London  Tramways  Co.  Act,  1896, 
Sec.  31,  the  County  Council  were  empowered  to  buy  the  tramways, 
and  any  works  and  property  connected  therewith,  including,  there- 
fore, omnibuses  and  horses,  and,  further,  it  was  argued  that  they 
were  impliedly  authorised  to  work  the  cmnibus  traffic.  This 
argument,  however,  did  not  prevail.      In  giving  judgment  in  the 
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House  of  Lords,  Lord  Macnaughton  said  :  "  The  London  County 
Council  are  carrying  on  two  businesses — the  business  of  a  tramway 
company  and  the  business  of  omnibus  proprietors.  For  the  one 
they  have  the  express  authority  of  Parliament  ;  for  the  other,  so 
far  as  I  can  see,  they  have  no  authority  at  all.  It  is  quite  true 
that  the  two  businesses  can  be  worked  conveniently 
together,  but  the  one  is  not  incidental  to  the  other." 
In  eilect,  therefore,  the  House  of  Lords  held  that 
the  bringing  of  passengers  to  the  tramway  terminus  was 
not  incidental  to  the  l)U8ine88  of  the  tramway.  Why,  then,  should 
it  be  incidental  to  the  business  of  a  tramway  company  acting  as  a 
carrier  of  goods  to  bring  those  goods  to  and  from  the  tramway  .' 

We  have  pointed  out  that  this  decision  is  of  importance  from 
the  point  of  view  of  those  who  are  opposed  to  municipal  trading. 
In  the  case  above  referred  to,  the  fact  that  the  Corporation  of 
Manchester  were  exceeding  their  powers  wns  brought  home  to  one 
who  acutely  felt  the  stress  of  competition.  We  should  be  interest  td 
to  see  a  table  drawn  up  showing  the  powers  which  are  exercised  by 
local  authorities  in  all  parts  of  the  country.  We  know  that 
in  carrying  out  the  business  of  -electric  light  supply,  many 
Corporations  and  other  local  bodies  are  somewhat  apt  to  exceed 
their  powers.  The  case  to  which  we  have  referred  is  given  as  an 
illustration  of  the  fact  that  if  it  can  be  shown  that  these  powers 
are  being  exceeded,  the  Courts  will  intervene.  Doubtless  the 
remedy  is  costly,  Imt  if  those  in  the  electrical  trade  were 
to  combine  together  in  their  capacity  as  ratepayers  in  any 
particular  district,  we  venture  to  think  that  the  alleged  abuses, 
as  to  which  there  is  often  such  loud  complaint  in  these  columns, 
could  be  brought  to  an  end.  One  word  as  to  the 
general  attitude  of  the  ratepayer  in  these  matters.  We  have 
pointed  out  in  an  earlier  part  of  this  article  that  there  is  a  large 
body  of  ratepayers  who  are  practically  indifferent  to  an  increase  in 
the  rates.  Many  rating  authorities  adopt  the  principle  of  com- 
pounding, that  is  to  say,  instead  of  collecting  the  rates  themselves, 
they  accept  80  per  cent,  from  the  landlord  of  a  group  of  tenants, 
and  allow  him  to  collect  the  full  amount  from  his  lessees.  Under 
this  system,  if  the  rates  are  increased,  the  tenants  think  that  the 
landlord  is  putting  up  the  rent,  and  they  are  indifferent,  not  only 
to  the  increase  in  the  rate,  but  to  the  object  to  which  the  rate  is  to 
be  devoted.  LTnder  these  circumstances,  it  is  not  surprising  that 
there  should  be  apathy  on  the  part  of  ratepayers  in  this  country. 
They  ought,  however,  to  know  enough  to  prevent  a  local  authority 
from  running   buses  when  their  powers  limit  them  to  tramways. 


BUSINESS  NOTES. 


Consular  Notes. — Holland. — The  Austrian  Consul  at 
Amsterdam  reports  that  the  manufacture  of  metallic-filament  lamps 
in  Holland  has  recently  witnessed  considerable  expansion,  mainly 
as  a  result'of  increased  demand  for  exportation,  and  the  Dutch  incan- 
defcent  lamp  works  in  general  have  enjoyed  most  favourable  and 
profitable  liusiness. 

S]).ain. — The  Austrian  Consul  at  Barcelona  reports  that,  in 
numerous  industrial  establishments  throughout  Spain,  extensive 
reforms  have  been  effected  in  recent  years  in  order  to  put  manu- 
facturing methods  on  to  a  modern  basis.  In  the  course  of  carrying 
out  these  reforms,  electrical  power  has  largely  displaced  steam, 
and  old  machinery  has  been  replaced  by  modern  and  improved 
plant.  As  a  result  of  these  improvements,  the  electrical 
industry  in  the  country  began  to  witness  an  important 
development,  and  new  electrical  undertakings  were  rapidly  formed 
to  utilise  the  numerous  waterfalls  existing  in  Spain,  and  particu- 
larly in  the  Pyrenees.  Electrical  energy  for  feeding  the  industrial 
machinery  became  cheaper  year  by  year  with  the  increasing  com- 
petition caused  by  the  establishment  of  new  undertakings,  and 
this  development  of  industrial  conditions  and  methods  has  created 
a  growing  demand  for  electrical  installations,  motors  and  other 
machinery.  These  accessories  came  chiefly  from  abroad,  by  far  the 
larger  part  of  the  machinery,  motors,  &c.,  from  Germany  ;  the 
goods  supplied  by  Great  Britain  have  been  of  very  high  quality  and 
dear  in  proportion.  The  participation  of  Austria,  curiously  enough, 
has  been  very  smalL  The  demand  for  electric  motors  and 
machinery,  it  is  anticipated,  will  be  very  much  greater  than 
formerly,  and  the  present  is  an  excellent  opportunity  for  extend- 
ing business  relationships  with  the  country.  New  companies 
are  continually  being  established  for  the  appropriation  of  water- 
power,  and  towards  the  end  of  I'.ill  three  new  electrical  companies 
were  established  in  Barcelona  itself  for  the  production  and  distri- 
bution of  electric  energy  for  lighting  and  power  purposes.  The 
importation  of  electric  motors  has  increased  from  10,100,000  pesetas 
in  190;i,  to  10,200,000- pesetas  in  IIUO,  and  12,100,000  pesetas  in 
1911.  The  imports  of  insulated  cable  and  wire  for  electric 
transmission  amounted  to  1,500,000  pesetas  in  1911,  more  than 
half  that  amount  being  credited  to  Germany  ;  there  is  a  rapidly 
increasing  demand  for  these  goods.  The  demand  .for  telephone 
and  telegraph  instruments  and  electric  meters  is  also  showing 
rapid  expansion,  the  yearly  increase  being  about  250,000  pesetas  ; 
the  imports  in  1911  were  valued  at  1,800,000  pesetas,  the  largest 
share  being  taken  by  Germany,  and  smaller  shares  by  Great 
Britain,  France  and  Sweden  (the  last-named  country  chiefly  tele- 
phone instruments).  The  trade  in  electric  incandescent  lamps  shows 
remarkable  development  ;  in  1909,  Spain  imported  goods  of  this 
class  to  the  value  of  2,200,000  pesetas  ;  in  1910,  2,600,000  pesetas  ; 
and  in   1911,  8,700,000  pesetas.     Although  in  recent  years  several 


factories  for  the  production  of  these  lamps  have  been  established  in 
the  country,  and  have  placed  lamps  in  the  market  at  a  price 
cheaper  than  that  of  the  imported  variety,  the  demand  from  abroad 
has  not  diminished.  The  price  of  imported  lamps  is  about  90 
pesetas  per  100.  In  this  section,  again,  the  largest  share  of  the 
trade  is  taken  by  Germany,  and  advertising  in  this  trade  is  a  most 
important  factor  in  securing  business.  The  demand  for  fixed 
steam  and  gas  engines  has  declined,  the  imports  in  1911  being 
valued  at  2,300,000  pesetas,  as  against  3,000,000  pesetas  in  the 
previous  year.  The  decline  may  be  ascribed  to  the  increased  use 
of  electrical  power,  but  a  large  demand  still  exists  for  gas  engines 
and  small  steam  engines  ;  the  chief  supplying  countries  are  Great 
Britain,  Germany,  France  and  Belgium.  The  imports  of  tubular 
boilers  have  increased  from  3,100,000  pesetas  in  1910  to  4,800,000 
pesetas  in  1911;  Great  Britain,  Germany,  Belgium  and  France 
supply  the  needs  of  the  market.  For  all  kinds  of  machines  in 
general  the  demand  is  increasing,  in  consequence  of  the  rapid 
industrial  development  of  the  country  ;  in  many  works  machine 
production  is  replacing  hand  labour,  and  in  other  works  new  plant 
is  being  installed.  The  imports  of  machinery  not  separately  men- 
tioned {i.e.,  excluding  that  mentioned  above,  agricultural  machinery, 
pumps,  machine  tools,  kc),  increased  from  15,300,000  pesetas  in 
1909  to  18,900,000  pesetas  in  1910,  and  23,100,000  pesetas  in  1911. 

Later  in  his  report  the  Consul  states  that  the  erection  of  new 
wireless  telegraph  stations  throughout  Spain  is  being  rapidly  carried 
forward.  The  Compania  Nacional  de  Telegrafia  sin  Hilos,  which 
has  its  headquarters  in  Madrid,  and  is  concessionaire  of  the  official 
wireless  telegraphy  service  (Marconi  system)  for  Spain,  has  installed 
four  new  stations — in  Barcelona  (Prat  de  Llobregat),  Cadiz,  Santa 
Cruz  de  Tencrife  and  Las  Palmas.  The  erection  of  further  stations 
in  Madrici  (Aranjuez),  Vigo,  and  Seller  (Mallorca)  was  being  carried 
out  at  the  time  of  writing,  and  the  company  also  proposed  to  take 
up  the  question  of  international  service  with  the  foreign  wireless 
telegraphy  stations  of  the  Marconi  system.  The  charges  fixed  are 
as  follows  :  («)  for  Spanish  vessels,  7'50  pesetas  for  the  first  10 
words  and  75  centimes  for  each  additional  word  ;  (A)  for  foreign 
vessels,  8'.")0  pesetas  for  the  first  10  words  and  85  centimes  for  each 
additional  word. 

Turkey. — The  British  Consul  at  Damascus  reports  that  the 
Socic''t(>  Anonyme  for  the  electric  tramway,  light  and  power 
continues  to  do  excellent  business  ;  the  tramways  gross  receipts 
have  lately  increased  while  working  expenses  have  been  reduced. 
The  average  annual  kilometric  receipts  and  expenditure  amount 
to  about  60,000  fr.  and  40,000  fr.  respectively.  The  use  of  electric 
power  is  increasing,  and  the  profit  from  electric  lighting  would 
also  increase  to  a  much  greater  extent  were  it  not  for  the  frefiuent 
cases  that  come  to  light  of  the  fraudulent  use  of  surreptitious 
wires,  internally  and  externally.  Eventually  the  electric  lighting 
wires  will  have  to  be  placed  underground,  but  that  would  cost  at  least 
£100,000.  The  proposed  prolongation  of  the  tramway  reported  last 
year  is  still  under  delit>eration  by  the  municipality,  and  makes  very 
slow  progress. 

Dormau,    Long's    Installation.  —  The   directors   of 

Messrs.  Dorman,  Long  i^  Co..  Ltd.,  in  their  annual  report,  say  that 
the  capital  expenditure  for  the  year  was  chiefly  incurred  in  the  erec- 
tion of  an  electric  generating  station  to  utilise  the  exhaust  steam 
at  the  Britannia  steel  works.  This  is  working  to  the  complete 
satisfaction  of  the  directors,  and  is  supplying  all  the  current 
required  for  the  Britannia  Works,  the  electrically-driven  mills  and 
the  wire  works,  at  a  greatly  reduced  cost. 

Club  IHnner.— The  Telac  20  Club  1912,  a  social  club 
comprising  certain  members  of  the  staff  and  works  of  Messrs,  J.  H. 
Tt  CKER  &  Co.,  electrical  accessory  manufacturers,  Birmingham, 
held  their  first  annual  dinner  on  Saturday,  November  23rd,  at  the 
Colonnade  Hotel,  New  Street,  with  the  president,  Mr.  J.  H.  Tucker, 
in  the  chair.  The  evening  opened  by  the  "20'"  sitting  down  to 
an  appropriate  menu  of  more  or  less  electrical  dishes,  the  last  item 
being  "  cheese  (high  tension),  and  salary,  fourpence  deducted." 
There  was  also  a  footnote  to  the  effect  that  any  complaints  re 
delivery  must  be  reported  to  the  Works  Office.  The  remainder  of 
the  evening  was  devoted  to  a  smoking  concert,  with  toasts  at 
intervals.  After  the  usual  loyal  toast,  that  of  "  Our  President," 
proposed  by  Mr.  Jas.  J.  Evans,  was  responded  to  by  Mr.  Tucker, 
who,  in  the  course  of  his  remarks,  referred  to  the  value  to  the  busi- 
ness of  harmony  existing  between  employer  and  employe  and  the 
various  sections.  For  this  reason  he  was  very  pleased  that  such  a 
club  had  been  formed  and  wished  it  every  success.  Mr,  J.  A. 
C'rabtree  proposed  the  toast  of  "  The  Telac  20  Club."  Mr.  A.  0. 
Davis  acted  as  secretary  for  the  occasion. 

The  Shops'  Act. — The  8outhend-on-Sea  T.C.  on 
November  19th  issued  an  order  for  dealers  in  electric  fittings  to 
close  on  Wednesdays,  at  1  p.m.,  with  Saturday  as  an  alterna- 
tive day. 

Wilson's  Trust. — Under  the  bequest  of  the  late  Mr. 
Samuel  Wilson  it  is  possible  for  young  business  men  in  need  of 
loans  to  obtain  these  at  2  per  cent,  interest  under  certain  conditions 
The  matter  is  referred  to  in  an  advertisement  appearing  in  this 
issue. 

Shop-Window  Displays. — Among  numerous  effective 
window  displays  resulting  from  the  advertising  campaign  recently 
conducted  by  the  General  Electric  Co.,  Ltd.,  that  of  Messrs.  A.  F. 
Smith  &  Sons,  of  Gillingham,  is  particularly  interesting,  and  it 
forcibly  conveys  the  idea  of  strength  of  the  Osram  drawn-wire 
lamp.  Mr,  Shirley  Smith  designed  special  apparatus  used 
in  connection  with  signs,  posters  and  other  decorations.  A 
miniature  electric  car,  running  on  an  inclined  track  across 
the   width   of    the    shop  window,   carries  an   Osram  drawn-wire 
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lamp  BUspeniJed.  When  the  car  BtartB  at  the  extreme  left,  the 
upper  end  of  the  srradient,  the  words,  "Still  another  try  to  break 
my  filament,"  appear  in  the  frame  in  the  centre  of  the  window. 
Dashinn  down  with  increasing:  momentum,  the  car,  with  the  lamp, 
strikes  the  butler  at  the  lower  end  of  the  incline  with  considerable 
force.  Instantly,  by  aid  of  an  electrical  arrangement,  the  words, 
"  Impossible-  1  am  an  Osram,"  appear  in  the  same  frame,  instead  of 
the  other  words  above-mentioned.  Special  mechanism  draws  up  the 
car  to  the  top  of  the  incline,  and  the  eame  operation  is  repeated. 

With  reference  to  the  publicity  literature  issued  by  Messr.m. 
SiEMKNS  Bkos.  Dynamo  Wor  ks,  Ltd.,  in  connection  with  their 
lamp-sellinff  campaign  of  the  current  season,  we  have  received  a 
picture  of  the  fhnp-front  view  of  Mefsrs.  Bucknell's,  Ltd.,  in  Park 
Street,  Camden  Town,  a  well-known  North  London  electrical  con- 
tractor. It  is  easy  to  imagine  how  excellent  a  means  of  exciting 
public  interest  in  electrical  appliances  a  well-arranged  thop  wirdow 
may  be.  The  window  in  (juestion  is  a  good  example  of  what  may 
be  done  with  tantalum  and  "Wotan"  display  material. 

Private    Arraiia'eiiient.— Ai.';ii's    Stores,    liTi).,    80, 

Old  Christchurch  Road,  Bournemouth,  electrical  engineer.s,  to.— 
Pursuant  to  the  |>rovisions  of  the  Companies'  (Consolidation)  Act, 
a  meeting  of  the  creditors  of  the  above  was  held  on  Tuesday,  at 
Salisbury  House,  London  Wall,  E.G.,  the  chair  being  oi.cupied  by 
the  representative  of  Messrs.  Crowden  &  (isrrod,  the  principal 
creditors.  It  was  reported  that  resolutions  for  voluntary  liquida- 
tion had  been  passed  by  the  shareholders  of  the  company,  and 
Mr.  C.  R  Blissett,  chartered  accountant,  uf  Bournemouth,  had  been 
appointed  to  act  as  liquidator.  It  was  stated  by  the  liquidator 
that  it  was  not  possible  for  any  definite  otVer  to  bo  made  to  the 
meeting,  but  negotiations  had  taken  place  with  a  view  to  the  sale 
of  the  business  as  a  going  concern.  The  position  was  discussed  at 
considerable  length,  and  eventually  it  was  decided  that  application 
should  be  made  to  the  Court  for  the  appointment  of  Mr.  G.  G. 
Poppleton,  of  I'opploton,  Appleby  &  Ilawkins,  4,  Charterhouse 
Square,  E.G.,  to  act  as  the  liquidator  of  the  company.  A  committee 
of  five  of  the  principal  creditors  was  also  elected.  The  following 
are  creditors  :-  - 
Armorduot  Manufacturing  Co.      £21       Hill,  Fredk,,  &  C^o.  £l>0 

Blissett,  O.R HI         Marsh,  Sons  &  Co 24 

Crowden  &  Garrod  . .        I.l        Walsall  Hardware  Manutactarers   52 

EveredAOo 40        Welsbach  Agency ilO 

Fordham&Co M       Veritys,  Ltd 31 

General  Electric  Co 22 

Bankruptcy  I'roeeedinjrs. — Weslky  Sutto.v,  electrical 

engineer,  and  traveller  for  electrical  manufacturers'  agents,  Liver- 
pool (formerly  carrying  on  business  with  S.  Lord  and  J.  W. 
Garsden,  as  the  Howe  Electrical  Engineering  Co.). — First  meeting 
December  f)th  ;  public  examination,  December  liith,  both  at 
Liverpool. 

R.  E.  Walker,  electrical  engineer  and  cycle  agent,  Hereford. — 
Last  day  for  the  receipt  of  proofs  for  dividend,  December  7th. 
Trustee  :  Mr.  M.  J.  G.  Soobie,  2,  Offa  Street,  Hereford. 

Catalogues    and    lists.  —  The    British    Thojison- 

HousTON  Co.,  Ltd.,  Rugby. — The  company  has  just  issued  in  its 
usual  convenient  form  illustrated  and  descriptive  price  lists,  with 
drawings  showing  dimensions  and  connections,  as  follows : — 
No.  370,  B.T.H.  motor  control  panels  for  cc.  circuits  ;  No.  :i74, 
B.T.-H.  type  0,  form  A,  oil  break  switches ;  No.  375,  B.T  -H. 
aluminium  lightning  arresters  for  A.c.  circuits  ;  No.  376,  lightning 
arresters,  type  MD2  ;  Xo.  377,  magnetite  arc  lamps  for  CO.  cir- 
cuits ;  No.  378,  time  limit  fuses. 

The  Premier  Accu.mulator  Co.,  Ltd..  Cattle  Market  Road, 
Northampton.-  Sixteen-page  catalogue  of  Premier  ar-cumulators. 
The  illustrations  include  views  of  the  batteries  supplied  to  Norwich 
and  Hammersmith  electricity  works,  and  to  Wallasey  and  North- 
ampton tramway  power  stations.  Tabular  particulars,  prices, 
dimensions,  &c.,  are  set  out  of  batteries  for  central  station  service, 
country  house  lighting,  small  lighting  installations,  and  so  on. 
Information  respecting  renewals  and  accessories,  and  instructions 
for  working  the  batteries,  are  given. 

Messrs.  W.  Geipei.  Jc  Co.,  London,  S.E.— Ten-page  pamphlet 
dealing  with  electric  measuring  instruments  and  stating  prices. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  N.E.  -  Small  pamphlet  (S.P.D4)  in  novel  form  showing, 
and  stating  prices  of,  their  Holophane  types  of  reflector  fitlmgs  for 
offices,  shops,  galleries  and  public  institutions. 

The  London  Electric  Warehouse  Co.  (Department  of  the 
Brush  Electrical  Engineering  Co.,  Ltd.),  Manners  Street,  Yoik 
Road,  London,  S.E. — Six-page  list  giving  tabulated  particulars  and 
l)riceB  of  "  Metallum  "  lamps.  The  illustrations  are  very  effective, 
being  produced  in  life-like  night-time  fashion,  the  lighted  lamps 
standing  out  well  on  a  black  background.  The  contents  include 
lamps  of  from  2.5  to  200  volts,  and  from  4'5  to  GT'o  British  C.P., 
also  high  c.p.  lamps,  train  lighting  lamps,  and  "Candolite" 
electric  candle  fittings. 

Messrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  38  and  39, 
Upper  Thames  Street,  London,  E.C.— New  list  (Ifi  pages)  giving 
illustrations,  brief  particulars,  and  tabulated  price  and  other 
information  respecting  various  electrical  supplies  for  cinemato- 
graph theatres,  including  bioscope  carbons.  Wotan  and  tantalum 
lamps,  glass  and  bead  shades,  electric  signs  and  outside  lanterns, 
fittings,  distribution  boards,  small  motors  and  fans,  motor-generator 
sets,  and  so  forth. 

The  Electrical  Co.,  Ltd.,  122-121,  Charing  Cross  Road, 
London,  W.C. — Small  eight-page  booklet  of  ''  Novel  Christmas  Gifts," 
electric  kettles,  "  Pygmy  "  heaters,  flat-irons,  "  Eco  "  clocks,  pocket 
electric  lamps,  and  electric  hair  dryers.  Prices  are  given.  A 
number  of  copies  can  be  obtained  by  those  interested.  A  November 
stock  list  of  d.c.  and  A.c  motors  has  also  be  issued. 


TH£  Dowsinu  Radiant  Heat  Co.,  Ltd,.  10.";,  Great  Portland 
Street,  London,  W. — Illustrated  and  priced  folding  sheets  showing 
numerous  designs  of  luminous  and  convector  radiators,  hot-bar 
heaterB,  red-glow  beaters,  &c.,  for  the  1912-13  season. 

Messhs.  Vekitvs,  Ltd.,  31,  King  Street,  Covent  Garden,  London, 
W.C. — Publication  No.  718,  giving  prices  and  illustrations  of ''Z  " 
lamps  of  various  shapes,  sizes,  candle-powers,  &c. 

The  Crinb  Controllable  Sipekheatkk  Co.,  1,  Parsonage, 
Blackfriars,  Manchester. — List  containing  detailed  drawings  and 
other  particulars  relating  to  their  patent  sectional  type  heat 
accumulator  superheater,  also  extracts  from  a  rcjiort  on  plant  at  a 
Macclesfield  mill 

Messrs.  S.  H.  Heywood  &  Co.,  Ltd.,  Reddish,  near  Stockport. 
— Eight-page  reprint  from  Emiineerivg,  giving  a  detailed  description 
of  a  30-ton  electrically-operated  traverser  with  revolving  table. 

The  Power  Plant  Co.,  Ltd  ,  Temple  Bar  House,  Fleet  Street. 
London,  E.G. — Catalogue  N'o.  .".  (30  pages)  containing  illustrations 
of,  and  brief  notes  concerning,  their  double-helical  cut  gears.  The 
pictures  include  a  view  of  the  factory  at  West  Drayton. 

Messrs.  D.  H.  Bonnella  &  Son,  Ltd.,  ."»8  and  (10,  Mortimer 
Street,  London,  W. — Eight-page  list  (No.  352),  giving  illustrated 
particulars  and  prices  of  electric  lighting  accessories,  including 
wall  and  floor  sockets,  pressel  switches,  &c. 

Messrs.  A.  E.manuel  \  Sons,  Ltd.,  13,  George  Street,  Man- 
chester Square,  London,  W. — 32-page  supplementary  catalogue  of 
electric  light  fittings  for  the  current  season,  containing  illustra- 
tions and  prices  of  a  variety  of  brass  brackets,  cord  pendants,  bowl 
lights,  ceiling  and  reflected  light  fittings,  pendants  for  various 
classes  of  rooms,  inside  and  outside  lantern  fittings,  luminous 
radiators,  fancy  glass  and  bead  shades,  &c.  A  leaflet  states  prices 
of  "  Acson  "  metal-filament  lamps. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House, 
77,  Upper  Thames  Street,  Londim,  E.G.— We  have  before  us  a  copy 
of  the  first  bound  catalogue  issued  by  the  Lamp  and  Wiring 
Supplies  Department  of  this  company.  It  is  a  very  fine  production 
of  over  400  pages,  and  has  been  produced  in  only  three  months. 
The  cover  is  a  dark  red  cloth,  bearing  the  company's  monogram 
in  gold,  and  the  art  paper  printing  of  both  text  and  illustrations  is 
very  satisfactory.  A  very  complete  system  of  indexing  is  employed, 
both  at  the  opening  and  in  each  of  the  sections,  and  each  article 
in  the  volume  has  both  a  number  and  an  indicator  letter,  the  latter 
showing  the  section.  Our  readers  need  hardly  be  told  that  the 
work  deals  chiefly  with  material  and  accessories  appertaining  to 
electric  lighting,  heating  and  small  power  work.  The  diUferent 
sections  will  be  supplied  separately  bound,  if  desired.  All  the 
sections  will  be  kept  up  to  date  by  the  issue  from  time  to  time  of 
extra  sheets.  The  introductory  section  gives  an  illustrated  descrip- 
tion of  the  B.T.-H.  organisation,  and  of  the  various  works  and  branch 
offices  which  it  comprises.  This  section  also  contains  a  page  of 
electrical  and  lighting  definitions,  an  interesting  article,  illus- 
trated by  diagrams,  on  illumination  work  with  useful  tables 
relating  thereto,  and  technical  data  on  heating  and  cooking 
apparatus  and  small  power  motors.  The  introductory  section 
concludes  with  some  comparative  tables  of  English  and 
foreign  currencies  and  measures.  The  first  section  of  the  body 
of  the  catalogue  deals  with  Mazda,  Gem  and  B.T.-H.  Edison  carbon 
lamps,  and  gives  price  tables  and  illustrations  of  the  various 
lamps,  as  well  as  technical  data  on  lamp  efficiencies  and  perform- 
ance. This  includes  a  number  of  curves  and  tables  which  have 
not  been  published  before. 

The  remaining  sections  are  in  the  following  order  : — "A,"  wiring 
accessories  ;  "S,"  shades  and  reflectors  ;  "E,"  electric  light  fittings 
and  lanterns;  "B,"  beUs,  telephones  and  batteries;  "  M,  '  miscel- 
laneous (theatrical  apparatus,  signs  and  flashers,  and  automobile 
accessories);  "W,"  wires,  cables  and  accessories:  "T,'  conduit 
fittings  and  accessories  ;  "G,"  arc  lamps,  power,  heating  and 
cooking  appliances.  Of  course,  it  would  be  possible  to  devote  a 
great  deal  of  space  to  merely  summarising  the  general  features  of 
the  catalogue  and  its  contents,  but  our  readers  are  by  this  time 
pretty  familiar  with  the  scope  of  the  activities  of  the  B.T.H.  lamp 
and  wiring  supplies  department — or  they  ought  to  be— and  we  have 
said  quite  sufficient  to  indicate  the  usefulness  of  the  volume  to 
those  who  are  interested  in  these  particular  departments  of  the 
electrical  industry. 

Messrs.  Stewarts  k  Lloyds,  Ltd.,  Winchester  House,  London. 
E  C. — Catalogue  illustrating  tubular  steel  poles  and  towers  for 
traction,  light  and  power  transmission. 

Book  Kotices. — "  The  Book  :  ^Vliat  they  say  about  the 
Electric  Light "  is  the  title  of  an  excellent  booklet  issued  by  the 
West  Ham  Corporation  electricity  department.  It  contains  the 
signed  testimony  of  bakers,  drapers,  jewellers— some  ten  or  a  dozen 
trades — to  the  "outstanding  advantages''  of  electric  lighting  and 
power  as  tested  by  experience  in  their  own  establishments.  The 
enthusiasm  of  these  gratified  users  is  striking,  and  their  unanimous 
verdict  is  that  great  savings  are  effected  not  only  in  the  bills  for 
energy,  but  also  in  the  reduced  cost  of  decorations,  absence  of 
deterioration  of  goods,  &o.  Rubber,  woollen,  cotton  and  leather 
goods  exposed  to  the  fumes  from  gas  lighting  perish,  linen  goods 
turn  yellow,  cigars  are  rendered  unsaleable.  These  and  other  points 
are  strongly  emphasised  in  this  convincing  collection  of  opinions. 

Electrie  Miniii<j  Rules  and  Data. — A  neat  little  handbook  with 
this  title  has  been  issued  by  Messrs.  W.  T.  Glover  i:  Co.,  Ltd.  ;  it 
brings  together  in  convenient  form  for  the  waistcoat  pocket  the 
code  of  Special  Rules  and  the  Home  Office  Memorandum.  whi<  h 
form  rather  more  than  half  the  contents,  the  remainder  of  the 
space  being  occupied  by  illustrations  of  the  publishers'  mining 
specialities,  followed  by  a  few  notes  and  tables  bearing  on  the 
subject. 

"  Annual  Report  of  the  Royal  Technical  College,  Glasgow." 
October,  1912.     Glasgow  :  The  College. 
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"The  Beginner's  Guide  to  the  Microscope."  By  C.  E.  Heath. 
London  :  Percival  Marshall  &  Co.     Price  Is.  net. 

"  Mir/iiinicnl  ]Viirli/  Electrical  Pocket  Book  for  1913."  Man- 
chester :  Emmott  l^  Co.,  Ltd.     Price  6d.  net. 

"  The  Principles  of  Applied  Electrochemistry."  By  A.  J,  Allmaud. 
Price  183.  net.  'Electroplating:."  By  W.  R.  Barclay  and  C.  H. 
Hainsworth.     Price7s.tid.net.     1912.     London  :  Edward  Arnold. 

"  Deutscher  Kalender  I'iir  Elektrotechniker.'  By  F.  Uppenborn 
and  G.  Dettmar.     1913.     Berlin  :  K.  Oldenbour?.     Price  M.S. 

••  The  Indicator  Handbook."  Part  II.  By  C.  X.  Pickworth. 
Fifth  edition.     Manchester:  Emmott  i:  Co.,  Ltd.     Price  lis.  net. 

"Will  on  the  Law  of  Electric  Lifrhtinpr,  Power  and  Traction." 
Fourth  edition.  By  W.  E.  Tyldesley  Jones.  1913.  London  :  Butter- 
worth  &  Co.     Price  2rs.  iJJ. 

The  P.  .V  0.  S.  .Navigation  Co.,  Leadenhall  Street,  E.C.,  have 
issued  their  large  coloured  wall  sheet,  as  usual,  showing  dates  of 
homeward  and  outwanl  mails  liy  their  vessels  during  1913  to  Egypt, 
Ind'a,  China,  J.iiian  and  Australia. 

Dissolution!!;  and  Liquidations. — Dowson   Ecoxomic 

Ci.is  Axn  PowKR  Co.,  Ltd.— A  meeting  is  called  for  December  Sl.st 
at  39,  Victoria  Streer,  London,  s.W.,  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  J.  E.  Dowson. 

iMEsox  Finch  ,<>:  Co.,  Ltp.— A  meeting  is  called  for  December 
23rd  at  4,  Victoria  Buildings,  Stockton-on-Tees,  to  hear  an  account 
of  the  winding  up  from  the  liquidator. 

Klein  ENuiNEEmNG  Co,  Ltd.— A  meeting  will  be  held  on 
December  :'.Oth  at  tio.  Spring  (iardens.  Manchester,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  A.  A.  Gillies. 

WoBSLKv  i:  Page,  Ltd.— The  summary  of  receipts  and  payments 
issued  by  the  liquidator  shows  that  alter  paying  to  unsecured 
creditors  a  first  and  final  dividend  of  Ha.  in  the  £  on  fl9!i,  there 
is  a  balance  of  £  1  2s.  due  to  him. 

Lea  *:  Warkex,  lighting,  ^^c,  engineers,  Kettering. — Messrs. 
A.  H.  Lea  and  J.  B.  Beut  have  dissolved  partnership.  All  com- 
munications respecting  debts,  &o.,  should  be  addressed  to  the  old 
firm.  Mr.  Lea  will  continue  to  transact  business  under  the  firm's 
name  at  Kettering  and  nt  7,  Victoria  Street,  London,  S.\\'.  Mr. 
Beut  will  carry  on  business  on  his  own  account  at  Montague 
Street,  Kettering. 


LIGHTING  and  POWER  NOTES. 


Barking;, — The  town  clerk  reports  liavinj;  received  notice 
from  the  County  of  London  Electric  Supply  Co.  of  its  intention  to 
apply,  during  the  ensuing  session  of  Parliament,  for  a  provisional 
order  to  authorise  it  to  supply  eitctricity  in  bulk  in  the  urban 
district. 

Barnes. — The  U.D.C.  is  considering  the  best  means  of 
making  known  the  advantoges  of  the  E.L.  undertaking  in  view 
of  the  enterprise  recently  shown  by  the  Brentford  Gas  Co. 

Batley. — ilunicip\l  electricity  display  as  an  adjunct  to 
shopping  schemes  is  to  be  tried  on  the  Friday,  Saturday,  Blonday. 
and  Tuesday  preceding  Christmas.  The  local  Tradesmen's  Associa- 
tion and  the  Corporation  Gas  and  Electricity  Committee  are  taking 
the  matter  in  hand,  and  the  centre  of  the  town  is  to  be  illuminated 
in  a  special  manner  to  aid  the  shopkeepers  at  Christmas  time.  It 
is  hoped  that  the  authorities  will  make  some  special  display  on  the 
lines  of  the  Coronation  illuminations. 

Belfast. — At  the  fortnightly  meeting  of  the  Tramways 
and  Electrical  Committee  last  week,  the  electrical  engineer,  Jlr. 
Bloxani,  presented  supp'emental  reports  regarding  the  proposed 
extensions  of  the  electricity  undertaking,  whilst  the  tramways 
manager,  Mr.  Xance,  submitted  a  report  on  the  supply  of  electrical 
energy  for  the  tramways  only.  The  latter  report  was  referred  to 
the  engineer,  and  copies  were  ordered  to  be  circulated  amongst 
the  members,  and  legal  advice  taken  on  the  former  reports. 

Brechin. — In  the  course  of  a  discussion  over  a  propositi 
to  acquire  the  gasworks  for  the  Corporation,  it  was  suggested  that 
the  T.C.  should  also  consider  the  question  of  electric  lighting. 
Ultimately  it  was  decideil  to  postpone  the  question. 

Bi'Oadstairs. — Arrangements  have  been  made  for  the 
Park  to  be  lit  by  electricity  by  the  Isle  of  Thanet  Electric  L.  &  T.  Co. 

Bnde. — The  U.D.C.  has  under  consideration  a  tender 
from  the  Electric  Light  Co.  for  public  lighting  for  a  period  of  five 
years. 

Buxton. — A  loan  of  £1,000  for  electricity  purposes  has 
been  applied  for  by  the  U.D.C,  A  thorough  system  of  canvassing 
for  new  consumers  is  to  be  carried  out. 

Canada. — The  Regina  T.C.  is  considering  a  scheme  to  be 
submitted  to  the  voters  for  the  erection  of  a  new  power  house  at  a 
cost  of  £77,000.  The  demand  for  power  is  increasir-g  at  the  rate 
of  abont  75  per  cent,  per  annum.  The  present  plant  carries  an 
overload,  and  is  not  worked  economically.  About  one-third  of  the 
city's  water  supply  is  at  present  used  for  cooling  purposes,  and  is 
afterwards  pumped  back  into  the  mains.  It  is  proposed  that  the 
ne'w  power  house  shalt  be  at  a  distance  from  the  city  where  ample 
water  is  available. 


rarnar\on. — The    new    electrical    installation    at    the 

infirmary  has  been  brought  into  use.  It  consists  of  a  5-KW,  140- 
volt  dynamo  driven  from  an  existing  Ipundry  engine,  and  a  .lo-cell 
battery  equal  to  running  '.i5  lamps  for  10  hours,  the  lighting  being 
from  either  the  dynamo  or  battery.  The  installation  was  carried 
out  by  the  National  Electric  Construction  Co. 

riirsliara.  — The  U.D.C.  has  referied  to  a  Committee  the 
question  of  purchasing  the  undertaking. of  the  E.L.  company,  which 
has  for  some  years  held  the  contract  for  public  lighting. 

Continental    Xotes.— FI!A^^l•■..— La  Compagnie  Elec- 

trique  du  Nord  has  recently  completed  its  electric  power  trans- 
mission line — at  4.\000  volts — between  Pont-a-Vendin  and  Saint 
Qnentia  la  Feiv,  and  is  now  supplying  curreut  to  a  number  of 
local  distributing  companies  in  the  departments  of  .Visne  and 
La  Somme.  The  company  is  also  putting  the  finishing  touches  to 
a  new  generating  station  of  8,000- Kw.  capacity,  at  Beautor,  near 
La  Ft  re. 

The  municipal  authorities  of  Chalons-sur-Mame  have  granted 
the  concession  for  the  supply  of  electrical  energy  for  power 
purposes  (.but  not  for  lighting)  in  the  town,  to  La  Sooi6t6  Generale 
Electrique. 

KissiA. — The  six  principal  Russian  banks,  in  concert  with  a 
powerful  Belgian  group,  have  obtained  imperial  sanction  for  the 
company  to  be  formed  for  utilising  the  available  water-power  in 
Finland,  including  the  lesser  .Tmatra  and  three  other  falls,  as  well 
as  the  Russian  falls  on  the  Volkhov  River,  to  supply  electrical 
energy  to  St.  Petersburg  and  environs.  The  scheme  comprises  not 
only  lighting  and  power  for  the  city  and  suburban  industries,  but 
for  extensive  underttikings  like  the  circular  electric  railway  round 
St.  Petersburg  and  the  electrification  of  the  existing  railways  for 
suburlian  traffic— .1/c'r/««v  J\>st. 

Coventry. — The  City  Council  has  decided  to  adopt 
a  roconnnendation  of  the  Electric  Light  Committee  that  appli- 
cation be  made  to  Parliament  in  connection  with  the  local 
Bill  which  is  being  promoted  by  the  Corporation,  for  power  to 
extend  the  area  of  electricity  supply  to  the  parishes  of  Allesley. 
Binley,  Coundon,  Keresley,  Stoneleigh,  Walsgrave-onSowe,  Willeu- 
hall  and  Wyken,  Councillor  Lee  (chairman  of  the  Committee) 
stated  that  the  extensions  of  the  power  station  would  enable  the 
Committee  to  supply  these  villages  direct. 

Croydon. — The  B.C.  decided  on  Monday  to  determine  its 
agreement  of  October.  l;io7,  with  the  County  of  London  Electric 
Supply  Co..  for  the  supply  of  electricity  in  bulk  to  areas  beyond  the 
borough  boundary.  This  is  the  outcome  of  the  company's  decision 
not  to  proceed  further  with  the  proposed  revised  agreement,  and  it 
was  stated  that  possibly  it  contemplated  opening  generating  works 
in  the  district  concerned,  or  laying  mains  from  Wandsworth. 

Dalkey, — At  the  special  meeting  of  the  Urban  Council 
held  last  week  to  consider  the  electric  lighting  question,  the  Town 
clerk  read  a  letter  from  the  Dublin  and  Southern  District  Electric 
Supply  Co.  asking  the  Council  to  waive  the  "right  to  notice  of  the 
company's  intention  to  proceed  to  obtain  a  provisional  order  for  the 
purpose  of  supplying  electric  light  to  Dalkey  district.  The  com- 
pany added  that  the  Council  would  not  be  binding  itself  to 
anything  in  the  provisional  order.  After  a  lengthy  discussion,  it 
was  decided  to  waive  the  right  on  the  lines  of  the  Kingstown  reso- 
lution on  the  subject,  with  an  added  safeguard  for  the  Council. 

Ilouglas. — .V  long  discussion  took  place  at  the  T.C.  as 
to  a  recommendation  of  the  Electrical  Undertaking  Committee, 
that  the  first  section  of  the  scheme  submitted  for  the  electric 
lighting  of  the  town  should  be  carried  out.  There  w-is  strong 
opposition,  mainly  on  the  ground  that  the  ratepayers  had  not  been 
afforded  an  opportunity  of  pronouncing  their  opinion  on  the  scheme. 
It  was  ultimately  decided  that  a  plebiscite  be  taken  on  the  whole 
scheme.  Several  members  of  the  Committee  at  once  tendered  their 
resignations,  the  chairman  characterising  the  proceedings  that 
had  led  up  to  the  Council's  decision  as  a  farce. 

Dublin.— Last  week  Mr.  P.  C.  Cowan,  of  the  L.G.B.. 
held  an  inrjuiry  into  the  application  of  the  Corporation  for  a  loan  of 
je2S,100  for  the  purpose  of  extensions  by  the  electricity  department. 
The  Lord  Mayor  said  that  the  reason  for  applying  for  the^e  loans 
was  the  substantial  increase  in  the  number  of  consumers,  which  at 
present  stands  at  about  .5,000.  This  year  the  undertaking  had  a 
surplus  of  ovej  £4.000.  He  suggested  that  the  money  which 
w.as  being  made  ought  to  be  put  to  a  reserve  fund.  The  application 
was  not  only  one  of  importance  and  urgency,  bnt  w,as  absolutely 
essential.  He  felt  so  strongly  on  the  matter  that  he  would  decline 
to  take  the  respomibility  of  being  on  the  Electric  Lighting  Com- 
mittee for  one  week  except  he  were  assured  that  they  would  be 
facilitated  in  getting  the  necessary  additional  machinery  by  the 
L.G.B.  at  the  earliest  possible  moment. 

Edinburs:li. — It  is  understood  that  at  the  present  rate 
of  increase  in  electrical  supply,  both  for  power  and  lighting, 
in  Edinburgh,  the  existing  stations  will  prove  inadequate  in  about 
three  years'  time.  Before  then  the  Corporation  will  lie  under  the 
necessity  of  making  new  arrangements  to  meet  the  ever-growing 
demand  for  electricity. 

Notice  of  motion  has  been  given  at  the  T.C.  remitting  to  the 
Clejining  and  Lighting  Committee  to  report  as  to  the  cost  of  the 
disposal  of  refuse  by  the  destructor,  and  to  consider  and  report  as 
to  the  advisability  of  closing  the  destructor. 

Fleetwood. — Owing  to  the  increase  in  the  number  of 
consumers  of  electricity,  the  works  in  Copse  Road  are  now  rnnuing 
at    their  full   capacity,  and  the  electrical    engineer  (Mr.   Millar) 
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lias  received  inelnictions  from  his  conimittec  to  prepare  plans  and 
details  of  proposed  further  extensionB  at  the  works, 

FoleNllill. — The  R.D.C.  bus  under  consideration  the 
qnection  of  the  liphtintr  by  electricity  of  parishes  in  its  area. 
Certain  of  these  parishes  are  included  in  the  Bill  which  is  beinir 
promoted  by  the  Coventry  Corporation,  and  the  point  raised  at  the 
meetinff  was  whether  Bedworth  would  come  in.  The  Leicestershire 
and  Warwick-hire  Electric  I'owcr  Co.  contemplates  layinff  cables 
into  Bedworth,  but  the  clerk  to  the  R.D.C.  was  instructed  to  inquire 
from  the  Coventry  Corporation  whether  it  would  entertain  an 
application  from  Bedworth. 

Ciitl'linck. — There  is  a  desire  at  GitTnock,  near  Glasgow, 
to  pet  the  Strathclyde  Electricity  Supply  Co..  which  has  the  sole 
rights  over  the  district,  to  extend  the  supply  to  G  iffuock.  It  is  under- 
stood the  company  is  considerinjr  the  matter. 

(Jlassrow.— At  the  last  mectinj;  of  the  T.C.'s  Committee 
on  Electricity,  the  engineer  reported  that  applications  had  been 
made  by  the  Fairfield  Shipbuildintt  Co.,  Messrs.  Beardmore  A:  Co., 
Messrs.  Collins  >'i  Co.,  Messrs.  Braby  \  Co.,  and  other-s  for  very 
Urge  supplies  ot  electrical  enoriry,  and  set  forth  the  terms  on,  and 
the  rates  at,  which  such  supplies  should  bo  granted.  A  Special  Sub- 
Committee  has  been  appointed,  with  powers  to  deal  with  the 
matter. 

It  is  currently  reported  that  Messrs.  Stewart  k  Co.,  Ltd., 
the  well-known  tube  manufacturers,  are  in  negotiation  for  the 
acquisition  of  ground  in  the  north-cast  of  Glasgow  for  the  purpose 
of  erecting  an  extension  to  their  works.  In  the  proposed  addition 
the  motive  and  necessary  heating  power  will  bo  entirely  derived 
from  electricity. 

fireenoch. — The  Corpiiration   has  agreed   to    apply  to 

the  Secretary  for  Scotland  for  power  to  borrow  £60,000  for  the 
purposes  of  the  electricity  undertaking,  and  to  meet  the  expendi- 
ture to  bo  incurred  in  supplying  power  users  in  the  neighbouring 
burgh  of  Tort  Glasgow.  The  engineer  estimates  the  total  cost  of 
the  Port  Glasgow  scheme  at  £1(4,529. 

(■rimsby. — In  view  of  the  necessity  of  extending  the 
plant  at  the  electricity  works  to  meet  the  estimated  additional  load 
for  the  next  three  years,  the  Committee  has  decided  to  install  an 
800-KW.  to  1,000-KW.  mixed-pressure  turbine,  with  condensing 
plant,  pipes  and  all  accessories,  at  an  estimated  cost  of  £8,000.  which 
sum  is  made  up  as  follows  :  Turbine  generator  and  plant,  £t;,500  ; 
switchbiard  panel,  £l,'iO:  foundations,  A:c,,  £1.")0;  pipework  (steam 
exhaust  and  water),  £S00  ;  contingencies,  £400. 

Hastinffs. — A  report  presented  to  the  T.C.,  by  the 
electrical  engineer  CMr.  11.  Ferguson),  shows  that  during  the  last 
l.i  months  the  number  of  private  consumers  has  increased  from 
1,193  to  l,.i!)8,  equal  to  17  per  cent.  There  are  now  17  miles  of 
mains  in  the  borough  and  over  700  street  incandescent  lamps. 

Haj'Avard's  Heath.— So  much  progress  has  beeti  made 
with  the  proposed  E.L.  scheme  for  the  town  that  a  prov.  order  is  to 
be  applied  for  by  a  local  syndicate.  A  provisional  site  for  the 
generating  station  has  been  selected  in  New  England  Road. 

Hereford. — The  quarterly  return  to  the  T.C.  shows  that 

the  number  of  units  sold  during  the  September  quarter  was 
112,242,  bringing  in  a  revenue  of  £l,12t!.  as  against  100,724  units, 
valued  at  £1,024,  in  July-September,  1911.  In  addition  there  was 
a  revenue  of  £115  in  respect  of  energy  supplied  to  the  Territorial 
Camp.     New  rules  and  conditions  of  supply  have  been  authorised. 

Heme  Bay. — A  special  meeting  of  the  Council  has 
agreed  to  the  transfer  of  the  EL.  order  to  the  local  gas  company. 

Hinckley. — The  Leicestershire  and  Warwickshire  Electric 
Power  Co.,  which  is  situated  on  the  outskirts  of  Hinckley,  has 
during  the  last  few  days  got  into  working  order,  with  the  result 
that  many  of  the  manufacturers  and  tradespeople  of  the  town  are 
having  electric  light  installed  on  their  premises.  In  view  of  this 
competition,  the  Gas  Committee  of  the  Urban  Council  has  decided 
to  reduce  the  price  of  gas  to  consumers. 

Hindley.— The  B.  of  T.  has  informed  the  U.D.C.  that  it 
is  prepared  to  defer  until  the  end  of  November  the  question  of  the 
revocation  of  the  E.L.  order,  with  a  further  extension  if  a  scheme 
is  then  submitted.  The  Council  has  decided  to  carry  ont  the  order 
and  to  apply  for  a  loan  of  £2,000  for  cables  for  the  compulsory 
area.  Current  will  be  obtained  under  an  agreement  from  the 
South  Lancashire  Tramways  Co. 

Riiig;swood. — For  the  purposes  of  supply  under  the  E.L. 
Order  of  1904,  the  Electric  Supply  Co.  has  applied  to  the  B.  of  T. 
for  permission  to  erect  in  the  town  overhead  lines  for  the  trans- 
mission of  current  at  a  pressure  of  160  volts. 

Leatherhead. — The  Lcatherhead  and  District  Electri- 
city Co.,  which  is  at  present  supplying  direct  current  in  Leather- 
head,  Ashtead  and  Jlickleham.  is  extending  its  sphere  of  operations 
to  surrounding  districts  and  installing  H.T.  three-phase  plant  for 
transmission  purposes.  The  company  already  has  sanction  to  supply 
certain  consumers  in  Oxshott,  Cobham  and  Bookham  under  the 
1909  Electric  Lighting  Act,  but  is  now  applying  for  a  prov.  order 
to  embrace  the  additional  area,  with  the  approval  ot  the  local 
authorities  concerned.  It  is  anticipated  that  a  general  supply  over 
the  whole  of  the  new  area  will  be  available  by  the  summer  of  1913. 

Leeds. — Tn  connection  with  a  scheme  for  the  destruction 
of  refuse,  the  Sanitary  Committee  proposes  that  a  new  destructor  be 
erected  and  that  the  heat  shall  be  applied  for  the  generation  of 
electricity,  which  the  Electricity  Committee  will  dispose  of. 


London. — St.  Pancras. — The  Electricity  Committee 
reports  that  on  July  3rd  last,  the  Council  accepted  a  tender  for  the 
supply  of  two  1,000-KW.  motor-generators.  The  Committee  then 
reported  that  it  had  adjourned  for  further  consideration  the  12 
offers  received  then  for  the  supply  of  a  p,000-kw.  turbo-set  at 
prices  ranging  from  £12,040  to  £17,000,  the  lowest  figure  not, 
however,  including  the  cost  of  foundations.  Since  that  date  atten- 
tion had  been  directed  to  the  Ljungstrom  turbine,  and,  after  care- 
fully considering  its  reported  advantages,  it  was  decided  to  examine 
and  test  the  working  of  a  1,000-KW.  turbine,  installed  in  Sweden. 
After  two  days'  test  the  engineer  stated  that  from  the  efficiency 
results  obtained  he  was  confident  that  the  installation  of  a  turbine 
of  this  make  would  result  in  very  considerable  economies  in  the 
cost  of  generation  above  these  of  the  other  turbines  for  which 
quotations  were  received.  The  turbine  in  question,  the  Committee 
continues,  is  being  manufactured  in  this  country  by  the  Brush 
Electrical  Co.,  which  is  at  preeent  preparing  a  .">,OOO.kw.  set, 
the  size  of  machine  required  for  the  Council's  work.  Nego- 
tiations wore  opened  with  the  firm,  and  an  offer  has  Ijeen 
received  from  it  to  build  and  supply  a  ."..OOOkw.  Ljungstrom  tur- 
bine to  be  installed  in  the  autumn  of  1914,  provided  the  tests  of 
the  present  .">  000-KW.  set  which  it  is  constructing  come  up  to  expecta- 
tions, enabling  it  to  comply  with  figures  given  in  the  quotation. 
Inasmuch  as  it  is  urgently  necessary  that  an  additional  turbine 
should  be  available  at  the  King's  Road  generating  station  during  the 
winter  of  1913,  the  company  offers,  upon  the  acceptance  of  its  quota- 
tion for  the  5,000-KW.  set,  to  supply  on  loan  a  1,0(i&-kw,  Ljungstrom 
turbine  similar  to  the  one  which  is  at  present  installed  in  Sweden, 
and  to  replace  this  by  the  5,000-KW.  set  when  completed.  The 
Committee  has  decided  to  accept  the  tender  of  the  Brush  Elec- 
trical Co.  at  £14,050,  exclusive  of  foundations  (estimated  at 
£1,000)  :  also  the  firm's  offer  to  lend  the  1,000-KW.  set  for  £1,500. 
The  Committee  has  also  decided  to  install  an  additional  feeder  froui 
the  King's  Road  generating  station  to  Camden  Circus,  at  an  esti- 
mated cost  of  £l,7uO  ;  and  to  increase  the  section  of  mains  in  four 
streets  at  an  estimated  cost  of  £300,  to  meet  the  demand  of  new 
factories  reiiuiring  power  supply. 

IlA.MrsTEAi).— Many  of  the  Garden  Suburbs  that  are  now  being 
developed  are  great  friends  of  the  electrical  industry,  and  already 
the  users  of  electricity  as  an  illuminant  nearly  run  into  four  figures 
on  that  at  Hampstead.  A  week's  demonstration  of  cookery  by 
electricity  has  just  been  concluded  by  Mr,  F.  S.  Grogan  in  the  fine 
showrooms  of  the  General  Builders,  Ltd.,  who  occupy  one  of  the 
new  shops  which  have  been  erected  by  the  Hampstead  Tenants, 
Ltd. 

PeterltorouKb. — On  Tuesday  night  the  T.C.  decided 
several  important  electricity  questions.  The  Electric  Traction  Co. 
asked  for  terms  for  the  supply  of  energy  to  be  resold  to  the  Parish 
Council  of  Walton  (a  village  beyond  the  borough  boundary)  for 
power  in  a  new  sewage  works  about  to  be  installed.  The  Com- 
mittee agreed  that  energy  so  supplied  should  be  included  in  the 
company's  existing  contract,  but  the  Council  deferred  the  matter. 
The  scale  of  charges  for  the  supply  of  electrical  energy  for  power 
purposes  was  revised  as  under  :— 50,000  to  75,000  units  per 
quarter.  Id.  per  unit ;  the  next  2.5,000  units  per  quarter,  '9d. ;  the 
next  150,000  units  per  quarter,  'Sd.  ;  in  excess  of  250,000  units  per 
quarter,  '75d.  This  is  in  view  of  applications  by  existing  and 
prospective  firms  for  special  prices. 

Rawtenstall. — The  borough  electrical  engineer  has  been 
requested  to  prepare  and  submit  to  a  future  meeting  of  the  Health 
Subcommittee  an  estimate  of  the  cost  of  supplying  electricity  for 
the  lighting  of  the  smallpox  hospital  at  Hareholme. 

Runcorn.— The  Children's  Home  at  Dutton,  which  is 
being  erected  by  the  B.  of  G.,  is  nearing  completion.  The  Guardians 
at  their  meeting  last  week  dealt  with  the  question  of  lighting  the 
home,  the  Children's  Home  Committee  havmg  recommended  elec- 
tricity as  •'  the  safest,  most  economical  and  convenient  system." 
An  estimate  of  the  cost  of  production  and  installation  is  to  be 
furnished  at  the  next  fortnightly  meeting,  when  a  final  decision 
will  be  made. 

Sevenoaks.— The  newly-formed  felectricity  company  is 
applying  for  a  prov.  order  for  the  rural  parishes  of  Westerham, 
Brasted,  Sundridge,  Chevening,  Riverhead,  Sevenoaks  Weald,  Seal, 
Kemsing,  Otford,  Dunton  Green,  Halstead,  Shoreham,  Osted, 
Limpsfield,  Titsey,  and  Tatsfield 

Stirling. — The  question  of  the  electric  lighting  of  the 
West  and  East  Churches  is  being  considered  by  Mr.  J.  W.  Papworth, 
burgh  electrical  engineer,  and  a  Committee. 

Tyneniouth.— The  abstract  of  accounts  of  the  Corpora- 
tion shows  that  the  gross  income  of  the  municipal  electricity  works 
for  the  past  year  amounted  to  £1S.176,  compared  with  £17,880  the 
previous  year  and  £10,924  the  year  before.  The  net  result  of  the 
year's  working  is  a  surplus  of  £1,305,  which  is  applied  towards 
wipino-  out  the  accumulated  deficiencies  of  previous  years.  The 
net  de'bt  of  the  undertaking  is  stated  at  £67,284.  The  suspended 
deficits  now  stand  at  £  1,646,  which,  it  is  confidently  anticipated, 
will  be  wiped  out  during  the  ensuring  twelvemonth.  Although 
the  undertaking  has  never  contributed  anything  towards  the 
reduction  of  the  rates,  it  has  not,  on  the  other  hand,  been  in  any 
way  a  charge  upon  them. 

I'rnjrnay. — The  law  for  the  nationalisation  of  electricity 
having  been  adopted,  the  C4overnment  will  forthwith  begin  the 
building  of  16  electric  generating  stations,  which  will  be  installed 
in  the  following  localities  :— La  Paz,  Las  Piedras,  Pardo,  Punta  del 
Este    Maldonado,   San   Carlos,   Santa    Lucia.   Canelones,   Rosario, 


874 


THE    ELECTRICAL    REVIEW.  [Voi.  71.  No.  1,827,  novembeb  29, 1912. 


Doloree,  Nico  Perez,  Sarandi  di  Yi,  Treinta  y  Tres,  San  Frnctuose 
and  San  Ergenio.  Each  station  will  coat  between  25,000  and  30,000 
gold  pesos. — Eleli.  ».  Ufasch. 

Veneznela.— A  central  electric  lighting  station  is  being 
established  near  the  town  of  Manoa  :  water-power  is  being-  ntilieed. 
It  is  reported  that  an  English  company  is  in  negotiation  for  the 
purchase  of  the  undertaking  of  the  Valencia  Electric  Lighting  Co., 
of  Valencia. 

Watford  —At  the  last  meeting  of  the  R.D.C.,  a  draft  of 

the  proposed  agretment  with  the  Watford  TJ.D.C.  as  to  the  supply 
of  current  to  Abbots  Langley,  Sarratt  and  Watford  Rural  District, 
was  submitted.  The  provisions  of  this  agreement  are  to  the  eflFect 
that  mains  are  to  be  laid  within  two  years,  and  that  except 
in  the  case  of  Abbots  Langley,  the  charge  per  unit  is  to  be  the  same 
as  in  Watford.  With  regard  to  Abbots  Langley,  the  Council  agreed 
that,  for  a  period  not  exceeding  sevfn  years,  a  charge  of  id.  per  unit 
in  excess  of  the  charge  in  Watford  LTrban  District  be  made,  unless 
there  are  50  consumers.  When  this  number  has  bein  obtained,  the 
price  is  to  be  the  same  as  in  the  other  districts.  Mr.  Purse,  electrical 
engineer  to  the  Watford  U.D.C.,  who  was  in  attendance,  promised 
to  recommend  his  committee  to  accept  these  terms. 

Wille.sdei). — Application  is  to  be  made  to  the  L.(4.B. 
for  sanction  to  borrow  £U,000  for  mains  and  services. 

Wood  Green.— The  Tottenham  and  Edmonton  Gas  Co. 
is  applying  for  an  order  to  take  over  the  E.L.  prov.  order  of  the 
U.D.C. 

Woreester.— The  City  Council  has  approved  of  the 
Electricity  Committee's  recommendation  in  rfgard  to  proposed 
extensions  and  additional  plant  at  Hylton  Road.  In  urging  the 
necessity  of  carrying  out  the  work  immediatelv,  the  chairman  of 
the  Committee  vMr.  R.  Clarke)  asked  that,  in  view  of  the  increased 
cost  of  labour  and  metals,  the  original  amount  of  £7,400  should  be 
altered  to  i!  7,900,  making  the  total  expenditure  £8.150.  The 
Council  agreed  to  this. 


TRAMWAY  and  RAILWAY  NOTES. 


Asiatic  Turliej.— A  Consular  report  from  Damascus 
says  :— The  Soci^le  Anon j  me  for  the  electric  tramway,  light  and 
power,  continues  to  do  excellent  business ;  the  tramway  gross 
receipts  have  lately  increased,  while  expenses  have  been  reduced. 
The  average  annual  kilometric  receipts  and  expenditure  amount 
respectively  to  about  tJO.OOO  fr.  and  40,000  fr.  The  use  of  electric 
power  is  increasing,  and  the  profit  from  electric  lighting  would 
also  increase  to  a  much  greater  extent  were  it  not  for  the  frequent 
cases  which  come  to  light  of  the  fraudul'nt  use  of  surreptitious 
wires,  internally  and  (xternally.  Eventually  the  electric  lighting 
wires  wUl  have  to  be  placed  underground,  "but  that  would  cost  at 
least  £  1 00,000.  The  proposed  prolongation  of  the  tramway 
mentioned  in  last  year's  report,  is  still  under  deliberation  by  the 
municipality,  and  makes  very  slow  progress. 

Australia. — With  reference  to  the  proposed  substitution 
of  electric  for  steam  traction  on  the  railway  between  Adelaide  and 
Glenelg,  South  Australia,  a  distance  of  6]  mile.^,  at  an  estimated 
cost  of  about  £115,000,  it  is  notified  that  a  plan  of  the  railway  may 
be  seen  by  British  manufacturers  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade  in  London. 

Baildon  (Yorhs.).— The  District  Council  has  decided  to 
apply  to  the  B.  of  T.  for  a  prov.  order  granting  it  powers  to 
continue  the  tramway  route  from  its  present  terminus  at  Baildon 
Bridge  to  Browgate,  Baildon.  The  kngth  of  the  additional  track 
will  be  nearly  1  mile.  The  Courcil  further  intends  to  apply  for 
powers  authorising  it  to  supply  the  district  with  electricity,  and 
also  the  new  section  of  the  tramway. 

Bradford- Hudderstield.— A  conference  has  been  held 
at  the  Halifax  Town  Hall  between  the  Halifax  Tramways  Com- 
mittee and  representatives  of  the  Corporaticns  of  Bradford, 
Huddersfield  and  Brighouse  in  regard  to  the  question  of  tramways 
in  the  Borough  of  Brighouse,  The  Halifax  Corporation  is  the  only 
authority  with  tramways  at  Brighouse,  and  application  is  being 
mide  to  Parliament  for  powers  to  extend  these  to  the  Huddersfield 
boundary,  ri,'  Rastrick.  The  Brighouse  Corporation  has  consented 
to  support  the  Halifax  proposal  to  the  exclusion  of  any  other 
authority  laying  tramways  in  the  borough.  On  the  other  hand, 
Bradford  Corporation  is  constructing  a  tramway  from  Wyke  to 
BailifFe  Bridge,  and.  it  is  understood,  wishes  to  lun  over  the  Halifax 
Corporation's  line  from  Bailiffe  Bridge  to  the  centre  of  Brighouse, 
while  Huddersfield  Corporation  desires  to  extend  its  tramways  to 
Brighou.se,  so  that  a  tborongh  service  may  be  established  between 
Bradford  and  Huddersfield.  Such  a  service  will,  of  course,  only  be 
possible  by  some  arrangement  being  made  with  Halifax  by  the 
authorities  concerned,  Nothing  definite  was  agreed  to  at  the  con- 
ference, but  negotiations  are  to  be  continued  at  a  further  meeting, 
the  date  of  which  is  to  he  fixed  later, 

Canada. — The  construction  of  the  electrical  tramways  at 
Brandon,  Man.,  is  proceeding  so  rapidly  that  it  is  anticipated"  that 
the  line  will  be  opened  by  May  1st,  1913.  The  laying  of  the  track 
is  nearly  completed.  The  erection  of  the  steel  standwde  and  over- 
bead  work  will  gfo  on  durinf  the  wint« 


Regina. — In  thn  plans  for  the  new  municipal  power  house,  pro- 
vision is  being  made  for  the  possible  inclusion  of  plant  to  operate  a 
tramway. 

Colne. — The  Corporation  is  to  promote  a  Bill  in  Parlia- 
ment, for,  amongst  other  purposes,  obtaining  powers  for  the  acquisi- 
tion of  Colne  and  Trawden  Light  Railway  undertaking.  At  the 
last  meeting  of  the  Council,  it  was  stated  that  a  provisional  order 
would  be  applied  for  to  secure  the  necessary  sanction  for  purchase. 
.\  departure  from  this  course  has  now  been  agreed  to.  the  explanation 
being  that  the  notice  for  a  Bill  to  be  promoted  in  the  next  si  ssion 
of  Parliament  should  be  published  not  later  than  a  week  previously. 
Moreover,  had  the  Council  proceeded  with  the  piovisional  order,  the 
longest  period  for  the  repayment  of  the  loan  would  have  been  20 
years.  There  is  every  reason  to  assume  that  Parliament  would  give  a 
longer  term  for  this  purpose.  The  extra  cost  by  the  present  course 
of  procedure  will  be  easily  met,  therefore,  if  the  Corporation  obtain 
a  longer  period  for  repayment. 

Continental  Notes.— ArsTRU.—The  intended  elec- 
trification of  the  Langeck-Bludenz  section  of  the  Arlberg  line, 
which  is  to  cost  11,000,1(00  marks,  is  temporarily  interrupted  owing 
to  the  necessity  of  finding  additional  clients  for  the  current  pro- 
duced by  the  hydroelectric  station.  The  Railway  Department  is  in 
treaty  with  sundry  possible  concessionaires,  so  that  a  solution  of 
the  difficulty  may  not  be  long  delayed. — EhlttTutecluiisclie  Navh- 
ric/tten. 

Plans  are  being  prepared  in  respect  of  a  projected  electric 
narrow-gauge  railway  between  Badgastein  and  Hofgastein 
(Salzburg). 

Sp.\ix,— La  Compania  Ferrocarril  de  San  Sebastian-Hemani  has 
applied  for  a  conces-sion  for  the  construction  and  working  of  an 
electric  tramway  in  the  town  of  San  Sebastian. 

Russia. — The  Commission  for  Xew  Railways  has  granted  a  con- 
cession to  the  Lodzer  Electric  Railway  Co.  to  build  the  following 
electric  lines  :  Pabianice  to  La*k,  Sdunska.  and  Wolja  (32  versts) ; 
from  Lodz  and  Bresing  to  Kolueski  (32  versts),  and  from  Kudr  to 
Petrokow  (49J  versts).  The  concession  is  for  i;0  years,  with  a  right 
of  redemption  in  20  years. 

Several  more  lines  of  the  newly  electrified  tramways  in  Odessa 
have  lately  been  completed  and  opened  for  traffic.  Altogether 
about  37  miles  of  electric  tramways  are  at  work  in  the  city. 

Plans  are  in  course  of  preparation  in  respect  of  a  projected  elec- 
tric railway  between  Moscow  and  Odinzowo. 

GEBM.4NT.— The  Prussian  State  Railway  Administration  already 
possesses  137  accumulator  motor  wagons,  and  a  further  41  are 
on  order.  These  motors  are  considered,  all  circumstances  weighed, 
to  be  superior  to  the  steam  locomotive. — A'/c/.-.  «.  J/i.-.-ch. 

SwiTZEBL.\ND. — A  concession  is  granted  to  the  SocieteAnonymedu 
Chemin  de  Fer  sur  Route  de  St.  Moritz  for  the  construction  and 
working  of  an  electric  railway  from  St.  Moritz  village  to  the  Lake 
of  Campfer. — Jtnard  nf  Trwle  Journal. 

Italy.— It  is  anticipate*!  that  ui  the  course  of  next  year  the' 
following  lines  will  be  added  to  the  number  of  those  electrically 
worked  in  Italy  :— The  Milan  to  Lecco  ;  Savona  to  S.  Giuseppe  and 
Ceva  ;  Bussoleno  to  Bardonecchia  and  Modana  ;  Sanpierdarona  to 
Ronco  (in  continuation  of  the  Govi  line)  ;  and  the  line  leading  to 
the  city  and  Pert  of  Genoa.  In  following  years  further  important 
lines  will  be  converted,  among  others  the  Porrettana  and  the 
Neapel  to  Solerno.  The  length  of  Italian  railways  electrified  will 
then  total  about  200  km. — EWktrotechnili  ntid  Manehinenhaii. 

Coventry. — The  Corporation  is  promoting,  in  the  next 
session  of  Parliament,  a  Bill  authorising  the  introduction  of  a  motor- 
omnibus  service  in  connection  with  the  tramway  service  of  the  city. 
By  the  new  service,  it  is  proposed  to  give  transit  facilities  to  several 
rural  parishes. 

Dnndee.— Recently  the  Magistrates  refused  to  license  a 
lad  of  154  years  as  a  conductor  on  the  railless  trolley  cars,  and  as  a 
sequel  the  Tramway  Committee  discussed  the  question  of  boy 
labour.  Mr.  Peter  Fisher,  the  manager,  said  these  lads  were  no"t 
being  employed  in  order  to  get  cheaper  labour.  In  most  cases  there 
were  no  conductors  on  railless  cars,  and,  indeed,  it  was  not  a  job 
for  a  man  at  aU.  In  the  end  it  was  agreed  to  leave  the  whole 
matter  in  the  hands  of  the  manager. 

Glasgow.  —  The  T.C."s  Tramways  Committee  has 
appointed  a  special  Sub-Committee  to  report  upon  a  proposal  on 
the  advisability  of  putting  under  the  control  of  one  Committee, 
the  generation  of  electricity  for  all  purposes.  Similar  action  has 
been  taken  by  the  Electricity  Committee, 

The  Sub-Committee  on  Tramways  Extensions  is  to  consider  a 
resolution  asking  for  a  report  to  the  T.C,  as  to  the  advisability  of 
acquiring,  in  connection  with  the  tramway  service,  a  number  of 
motor-'buses  for  the  purpose  of  (o)  tapping  the  districts  in  the 
neighbourhood  of  the  various  tramway  termini ;  and  (J)  being 
utilised  for  the  conveyance  of  passengers  in  the  city  at  night  or 
early  morning  after  the  service  of  tramway  cars  has  ceased. 

India, — According  to  Indian  Jiulustries  and  Power. 
arrangements  have  been  practically  completed  by  which  Mr,  Merz 
\vill  visit  Bombay  and  advise  the  B,B,  &  C  I.  and  G.I.P.  Railways,  as 
well  as  the  Bombay  Port  Trust,  as  to  the  system  most  suited  for 
electrifying  the  local  lines  of  these  bodies  in  Bombay.  The  Port 
Trust  has  acquiesced  in  the  desirability  of  electrifying  its  local 
lines.  This  will  lead  to  the  electrification  of  the  new  "goods  yard  at 
Wadala.  This  consideration,  says  our  contemporary,  practically 
eliminates  the  introduction  in  Bombay  of  any  system  except  the 
single-phase  alternating  current  and  everything  points  to  Mr,  Slerz 
reoommendinrr  this  system  to  be  installed"*!  Bombay, 


Vol.71.  No.  1,827, NovEMBKH 29, 1912.]  THE    ELECTRICAL    REVIEW. 


875 


Lancaster. — The  Lancaster  and  District  Tramways  Co., 
which  haH  had  a  precariouB  and  unprofitable  existence  for  about  a 
quarter  of  a  century  as  a  horse  traction  line,  has  served  notices  of 
its  intention  to  apply  for  powers  to  electrify.  It  will  be  remem- 
bered that  in  190il  the  Corporation  proposed  to  purchase  the 
company's  track  from  Lancaster  to  Morccambe,  but  owinfr  to  the 
directors  and  shareholders  refusinR-  to  accept  the  terms  offered, 
the  neprotiatious  were  broken  off.  Since  then  two  abortive 
attempts  have  been  made  by  a  Birmingham  syndicate  to  get 
sanction  to  electrify  the  line,  but  the  Corporation,  with  an  eye  to 
further  powers,  withheld  its  consent.  Meanwhile,  the  increased 
prosperity  of  Morecambe  has  shown  the  absolute  antiquity  of  the 
prfwont  system.  Thousands  of  passeDjrers  were  missed  last  season 
throujfh  insufliciency  of  cars.  It  remains  to  be  seen  whether 
the  Corporation  will  block  the  new  scheme,  or  enable  Lancaster 
to  be  properly  linked  with  Morecambe. 

Llandudno, — The  draft  ajjreement  for  the  electric  tram- 
way extension  between  the  Llandudno  I'.D.C.  and  the  Llandudno 
and  Colwyn  Bay  Electric  Railway  Co.  was  considered  and  passed 
for  sealing-  at  the  meetinp  of  the  Council  on  Friday.  One  of  the 
points  of  the  aprrt'cniont  with  the  company  was  that  to  avoid  the 
disturbing  of  visitors  at  the  North -Western  Hotel  by  the  noise  of 
the  cars  passinir  over  fixed  points,  the  early  workmen  8  cars  should 
be  suspended  during,'  the  summer  months.  The  clerk  explained  that 
this  had  now  been  dropped.  He  communicated  with  the  Colwyn 
Bay  Council  to  inquire  whether  it  approved  the  proposal  for  the 
suspension  of  these  cars,  and  the  reply  was  in  the  negative.  There 
was  also  a  protest  from  the  Pcnrhyn  Parish  Council  asrainst  it,  as 
the  cars  were  a  preat  convenience  to  workmen. 

London. — It  is  otlicially  announced  that  a  new  company 
— the  London  and  Suburban  Traction  <'o.,  Ltd. — will  take  over  the 
amalframated  Metropolitan  Electric  and  London  United  Tramways. 

Mevborouifb. — The  desire  for  railless  traction  is  rapidly 
spreadinfT  in  the  West  Ridinp.  The  Mexborongh  and  Swinton 
Traraw.ays  Co.  has  now  decided  to  promote  a  Bill  in  Parliament, 
with  a  view  to  securiuj;  powers  for  the  establishment  of  services 
in  the  locality,  which  would  serve  a  populous  mininjf  district. 

RIewcastle-on-Tyne. — The  Corporation  proposes  to  apply 
to  the  B.  of  T.  for  a  provisional  order,  to  he  confirmed  by  Parlia- 
ment, for  tramway  extensions  recommended  by  the  Council.  It  is 
intended  to  construct  tramways  from  Neville  Street  and  Westpate 
Road,  and  from  CoUinsrwood  Street  and  St.  Nicholas'  Square,  to  the 
High  Level  Bridge  end,  for  the  purpose  of  dealing  with  the  traffic 
that  comes  and  goes  across  the  hridfre  from  and  to  Gateshead.  The 
other  extension  proposed  is  that  at  Heaton— a  junction  from  the 
Heaton  Road  terminus  to  Stephenson  Road. 

Sontliport. — It    is   reported    that    the    Lancashire  and 

Yorkshire  Railway  Co.  has  under  consideration  the  construction  of 
a  new  line  from  Airisdale  to  Kew  Gardens. 

In  a  special  report  on  the  tramway  undertaking-,  Mr.  C.  \V. 
Mallius,  tramway  manager  to  the  Liverpool  Corporation,  recom- 
mends the  construction  of  tramways  along  the  promenade  for 
.5}  miles,  which  might  ultimately  be  linked  up  with  the  Liverpool 
tramways  on  the  south,  and  carried  north  across  the  Ribble  to  join 
the  Blackpool  tramways.  By  this  means  the  distance  between 
Southport  and  Blackpool  would  be  shortened  by  24  miles,  and  that 
between  Liverpool  and  Blackpool  by  14  miles.  The  introduction 
of  a  Sunday  service  i«  also  recommended. 

Stirling:. — Councillor  McElfrish  has  given  notice  at  the 
T.C.  that  at  the  next  meeting  he  will  move  that  it  be  remitted  to 
a  special  Committee  to  gather  information,  consider  and  report  on 
the  whole  question  of  tramways  for  the  burgh  and  district.  It  is 
believed  that  electric  traction  will  be  approved  of,  to  take  the  place 
of  the  present  horse  tramways. 

I'.S.A. — It  is  stated  that  the  mountain  section  of  the 
Denver  and  Rio  Grande  Railway  will  shortly  be  electrified  ;  the 
first  section  to  be  taken  in  hand,  from  Helpa  to  Salt  Lake  City,  is 
114  miles  long,  and  following  this  a  further  87  miles  will  be 
electrified  over  the  Tennessee  Pass.  Ultimately  all  the  mountain 
division  is  to  be  electrified,  and  the  cost  is  expected  to  amount  to 
20-25  millions. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Anglo-Frencli  Telephony. — Arrangements  are  beiug 
made  to  modify  the  tariff  for  telephoning  between  England  and 
France.  The  price  of  conversation  between  Paris  and  London  will 
be  reduced  from  8s.  to  4s.  ;  between  Lyons  and  London  the  charge 
will  be  6s.  2d.  instead  of  10s..  and  between  Bordeaux  and  London 
8s.  instead  of  lOs.  The  rate  for  telephoning  between  Marseilles  and 
Edinburgh  will  remain  at  12s.  6d. 

Ar«;'entina. — A  telegraph  line  is  to  be  constructed  in  the 
province  of  San  Juan,  between  the  departments  of  Jachal  and 
Iglesia,  the  cost  of  which  is  estimated  at  about  £3,940. — Board 
of  Trade  Journal. 

Chelmsford    Wireless    Station. — The    steel     mast, 

460  ft.  in  height,  which  has  been  erected  by  Marconi's  Wireless 
Telegraph  Oo,  »t  their  Dew  works  »t  Chejmsford,  h«8  now  been 


completed  ;  it  weighs  70  tons,  and  is  composed  of  steel  cylinders 
formed  in  four  sections,  bolted  together  after  being  hoisted  into 
position.  Tho  inside  diameter  of  the  mast  is  :i  ft.  5  in.,  and  the 
outside  diameter  of  the  flanges  4  ft.  C  in.  Over  2,000  2-in.  bolts 
were  used  in  the  construction  of  the  mast,  and  the  steel  cable 
supports  are  attached  to  four  huge  concrete  anchor  blocks,  each 
representing  a  weight  of  120  tons.  In  connection  with  each  of 
these  anchor  blocks,  2<'>0  small  piers  of  asbestos  and  mica  plates, 
covered  with  lead  caps,  have  been  erected  on  4  ft.  of  concrete,  and 
the  remainder  of  the  block  is  built  over  them.  The  effect  of  tho 
little  piers  is  to  give  the  perfect  insulation  which  is  so  necessary 
to  effective  working".  The  2.50-ft.  mast,  which  had  previously  been 
used  by  the  companv,  has  now  been  taken  down,  and  another  mast 
of  4.50  ft.  will  shortly  be  erected. —  Thr  Mari-i>,ii,/rajj/i. 

Imperial  Wireless  System, — <^n  Wednesday  last  week, 

when  the  inquiry  respecting  the  Marconi  agreement  was  resumed, 
the  chairman  said  he  had  received  a  letter  from  Mr.  Beech  Thomson 
stating  that  he  had  been  informed  by  his  company  that  since 
November  7th  they  had  maintained  continuous  communication 
between  San  Francisco  and  Honolulu  at  all  times  of  the  day  with 
their  new  Poulsen  generator,  using  40  KW.  The  chairman  also 
read  a  letter  from  the  Foreign  Office  to  the  Post  Oflice,  communi- 
cating a  telegram  dated  November  1.5th  and  received  from  the 
British  Consul-General  at  San  Francisco,  which  stated  that  the 
Poulsen  Wireless  Teletrraph  Co.  informed  him  that  they  had  not  5<t 
succeeded  in  establishing  communication  with  Honolulu  by  day. 
Sir  Alexander  King  was  again  recalled,  and  stated  that  to  put  pres- 
sure on  the  JIarcoui  Co.  by  threatening  to  withdraw  their  licence 
would  have  been  a  disgraceful  proceeding.  In  his  opinion,  the 
terms  were  fair.  He  did  not  think  the  contract  would  be  a 
financial  advantage  to  the  company,  though  it  was  important  to 
the  latter.  The  agreement  in  no  way  conferred  a  monopoly  upon 
the  company.  The  Post  Office  had  no  reason  to  doubt  the  validity 
of  the  patents  held  by  the  company.  The  Government  ran  no  risk  ; 
if  the  patents  were  proved  invalid,  the  royalties  would  cease.  As 
there  was  no  other  company  capable  of  doing  the  work,  it  would 
have  been  ridiculous  to  invite  tenders.  If  the  agreement  were 
ratified  by  .lanuarv  1st,  the  Post  Office  would  choose  the  sites,  by 
the  beginning  of  May  ;  the  foundations  would  be  finished  in  three 
months,  and  the  company's  work  had  to  be  completed  within  12 
months.  The  position  of  the  Post  Office  under  the  agreement  was 
quite  strong  enough.  They  would  not  betray  the  secrets  of  a 
new  company  to  the  Marconi  Co.  Unless  they  proceeded  with  the 
matter  without  delay,  they  might  be  forestalled  ;  the  French 
Government  had  a  scheme  under  consideration. 

On  Thursday  the  examination  of  Sir  Alexander  King  was  con- 
cluded. He  stated  that  the  Foreign  Office  had  been  informed  by  the 
Consul-General  at  San  Francisco  that  he  had  communicated  with 
the  Consul  at  Honolulu  by  day  by  the  Poulsen  system,  and  the 
messages  were  correctly  transmitted.  The  agreement  was  the  result 
of  the  deliberations  of  the  Post  Office,  the  War  Office,  the  .-idmiralty 
and  the  Treasury,  who  were  all  eiiually  rei-ponsible.  No  favour  had 
been  shown  to  the  Marconi  Co.  :  for  years  the  Post  Office  had  been 
fighting  them.  There  was  no  foundation  for  the  suggestion  that 
any  Minister  or  official  had  been  biased  in  favour  of  the  company, 
or  for  the  charges  made  against  the  witness  by  a  certain  newspaper. 
No  pressure  had  been  put  upon  him  by  any  of  his  chiefs  to  accept 
any  condition  which,  in  his  opinion,  was  not  a  proper  one.  No 
pledge  of  secrecy  was  ever  exacted  from  persons  the  Post  Office  wa-s 
negotiating  with.  The  Post  Office  did  not  regard  the  Admiralty 
figures  for  the  cost  of  an  Imperial  system  as  a  business  proposition  ; 
they  used  the  Admiralty  as  a  lever  to  get  better  terms  from  the 
Marconi  Co. 

Mr.  H.  A.  Madge,  wireless  expert  to  H.M.S.  Vpnion,  and  a 
member  of  the  Technical  Sub-committee,  said  the  price  of  the 
stations  was  reasonable,  but  the  royalty  was  rather  high.  A  more 
definite  statement  should  be  obtained  from  the  company  as  to  the 
time  in  which  the  stations  would  be  erected.  The  company  should 
be  debarred  from  charging  the  Government  an  excessive  price  for 
the  use  of  new  patents,  and  from  obtaining  information  as  to  naval 
inventions  in  connection  with  wireless  telegraphy. 

On  Monday  Mr.  Madge  was  further  examined.  He  stated  that 
he  was  now  convinced  that  the  Poulsen  system  could  do  the  work. 
He  was  rather  surprised  that  the  report  of  the  Technical  Sub- 
committee was  not  considered  by  the  Imperial  Wireless  Committee. 
He  considered  that  simplex  high-speed  working  was  nearly  as  good 
as  duplex  in  the  circumstances.  He  was  with  the  Marconi  coin- 
pany  before  he  joined  the  Admiralty  nine  years  ago.  In  the  main 
the  Admiralty  had  been  working  on  lines  independently  of 
Marconi  ;  at  present  they  used  a  spark  system.  Wireless  telegraphy 
was  liable  to  be  tappfd,  and  "jamming"  took  place  when  other 
stations  confusf  d  the  signals  that  a  station  was  receiving.  The 
scheme  which  he  had  outlined  for  Admiralty  long-distance  stations 
would  have  become  clear  of  the  Marconi  patents  in  1914,  that  is. 
by  the  time  they  would  have  been  completed.  Witness  was  asked 
to  hand  in  some  "rough  notes"  to  which  he  referred,  but 
objection  was  raised  to  their  disclosure  on  the  score  that  they  were 
confidential. 

Xew  Zealand. — The    Postmaster- General    in    a   recent 

speech  said  that  the  nee  of  the  telephone  was  restricttd  in  certain 
towns,  owing  to  the  fact  that  with  one  central  exchange  as  at 
present  it  was  nfcessary  to  give  each  subscriber  a  wire  from  the 
exchange  to  his  premises,  with  the  result  that  ccmparatively  high 
chaiges  had  to  be  levied  after  the  first  mile.  The  autcmatic  sys- 
tem, on  the  other  hand,  lent  itself  to  the  establishment  of  branch 
exchanges,  which  required  no  attendants.  In  Wellington,  for 
instance,  instead  of  an  average  length  of  wire  of  7S  chains,  the 
autcmatic  would  require  for  each  subscriber  an  average  length  of 
4.5  chains.      It  should  then  be  possible  to  give  eiiljfcribers  within 
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an  extended  area  full  exchange  privileges  at  the  minimum  rates. 
He  stated  that  the  recent  arrangement  under  which  "  deferred '" 
rabies  were  sent  at  half  rates  was,  in  his  opinion,  by  no  means 
satisfactory,  and  no  effort  should  be  spared  to  secure  reduced  rates 
on  ordinary  cable  messages.  From  calculations  which  had  been 
made,  he  did  not  doubt  that  the  laying  of  an  Atlantic  cable,  as 
proposed,  with  other  arrangements  to  be  made,  would  enable  the 
charge  on  ordinary  cable  messages  between  New  Zealand  and  Great 
Britain  to  be  reduced  from  3s.  to  2s.  per  word.  The  new  cable 
between  Sydney  and  Auckland  should  be  working  by  December. 
The  Department  was  now  capable  of  building  wireless  telegraph 
stations  and  carrying  on  the  work  in  a  most  satisfactory  manner. 
The  general  public  and  the  shipping  community  largely  used  the 
facilities  afforded  by  the  Wellington  station,  and  when  this  was 
removed  to  a  more  advantageous  position  on  the  Tinakori  Hills, 
with  an  increase  of  power  and  a  greater  height,  the  range  should 
be  considerably  extended  and  working  generally  made  more  effec- 
tive. The  installation  of  the  first  high-power  station  in  the 
Dominion  at  Awanui  was  being  rapidly  pushed  forward.  A  low- 
power  station  was  to  be  erected  on  the  new  post  office  at  Auckland. 
A  high-power  station  similar  to  the  one  at  Awanui  was  to  be 
erected  near  Bluff.  A  site  for  a  wireless  station  at  Chatham  Island 
had  been  secured,  and  an  endeavour  would  be  made  to  erect  the 
station  and  begin  working  within  the  next  six  months. 

The  wireless  station  at  Wellington  has  been  opened,  and  New 
Zealand  is  now  in  constant  communication  with  Australia  by  means 
of  wireless  telegraphy.  Australia  in  turn  will  communicate  direct 
with  the  Imperial  station  at  Singapore. 

Spain. — A  wireless  station  has  been  established  5  miles 
west  of  Barcelona.  A  station  has  also  been  erected  at  Alicante 
and    another  at  Seller,   on    the  Island  of  Maiorca.^/«(f«.v/;(«   « 

Iiii'imciiDirx. 

Trans-Pacific  Wireless. — The  Marconi  Co.  is  erecting 

at  San  Francisco  and  Honolulu  long-distance  stations  of  the  same 
type  as  those  which  it  is  proposed  to  construct  for  the  British 
Imperial  scheme.  The  station  at  Honolulu  is  intended  later  to 
communicate  \\ith  similar  stations  to  be  erected  by  the  company  at 
Yokohama  and  in  the  Phillipine  Islands. —  'The  Marconiiiraph. 

Wireless  Rescue. — The  steamship  Oravia  was  wrecked 
off  the  Falkland  Islands  on  November  12th,  on  a  rock  at  the  entrance 
to  Port  Stanley,  at  10  o'clock  at  night.  Blinding  snow  and  intense 
darkness  made  it  impossible  to  see  anything.  Assistance  was 
summoned  by  wireless  telegraphy,  and  five  whaleboats  arrived  three 
hours  after  the  ship  struck.  The  Oraria  broke  in  two  and  sank. 
There  was  no  loss  of  life. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Abertillerj'.— December  Idth.      100-k\v.  Diesel  engine 

and  dynamo,  water-cooling  apparatus,  pipework,  overhead  crane 
and  switchboard  panels  and  connections,  for  the  U.D.C.  See 
"  Official  Notices  "  to-day. 

Australia.  —  South  Australu.  —  December  11th. 
Line  material  (Schedules  250-252),  and  submarine  telegraph  cable 
and  cable  tank,  for  the  P.M.G.'s  Department.  See  "  Official  Notices  " 
November  Ist. 

December  18th.  —  Telegraph  and  telephone  material,  for  the 
P.M.G.'s  Department.     See  "Official  Notices"  November  8th. 

December  17th.  —  Three  sections  of  common-battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  October  25th. 

Victoria.— December  31st.  Thirty  detectors,  for  the  P.M.G.'s 
Department.     See  "  Official  Notices  "  to-day. 

January  21th,  11)13.  Two  1,000-KW.  steam  turbo-alternators,  for 
the  Melbourne  City  Coancil.     See  "  Official  Notices  "  to-day. 

New  South  Wales.— December  nth.  Telegraph  cable,  for  the 
P.M.G.'s  department.     See  "Official  Notices"  November  1st. 

Austria. — Teii;>-t. — The  T.C.  has  voted  700,000  kronen 
for  the  acquisition  of  three  new  units  of  1,500  Kw.  each,  in 
connection  with  the  enlargement  of  the  Sarca  power  station. 

Aldersliot. — December  ord.  1,000  tons  of  small  pea  or 
bean  coal  tor  the  I'.D.C.  electricity  department.  See  ''  Official 
Notices"  to-day. 

Balderton  (IVotts.).— December  14th.  The  Parish 
Council  invites  tenders  for  an  electrical  installation  for  street 
lighting.     For  further  particulars  see  this  column  last  week. 

Beckenbani. — December  9th.  Electricity  meters,  for 
the  U.D.C.    See  "  Official  Notices  "  to-day. 

Blackpool.^ — The  Tramways  Committee  has  decided  to 
advertise  for  tenders  for  the  supply  of  a  motor  tower  wagon. 

Brazil. — January  ICth.  No  award  has  been  made  in 
respect  of  the  Jaragua  (Alagoas)  Harbour  Works  contract  recently 
considered,  and  the  matter  is  again  open  to  tender.  Upset  value, 
£780,000.  Sis  movable  electric  oranes  and  a  lighting  installation 
are  included.  A  copy  of  the  I)iano  Official  containing  particulars 
can  be  seen  at  the  Board  of  Trade  Com.  Intel.  Dept.  in  London. 


Dewsbury. — December  ITTh.  Two  water-tube  boilers, 
superheaters,  mechanical  stokers,  &c.,  for  the  Corporation  electricity 
works.     See  "  Official  Notices  "  to-day. 

Dublin. — December  2nd.  Electric  lighting  of  Cook 
street  Dwellings,  for  the  Corporation  Improvements  Committee. 
Specification  (lOs.  6d.,  returnable)  from  the  City  Electrical 
Engineer,  Fleet  Street,  Dublin. 

Eastbourne. — December  16th.  1)9  long-burning  flame 
arc  lamps  for  street  lighting,  and  sale  of  99  open-type  double- 
carbon  lamps  to  be  displaced,  for  the  Corporation.  See  "  Official 
Notices  "  November  22nd. 

France. — January  15th.  Concessions  for  six  railway 
schemes  in  the  Department  of  Calvados.  France,  are  offered  for  public 
competition,  being  respectively,  Lisieux  to  Ticheville,  Sap-Potigny 
to  Mezidon,  Vire  to  Tessy  sur  Vire,  Trouville  to  Honfleur,  Conde  sur 
Noireau  to  Villers  Bocage,  and  C'ondo  sur  Xoireau  to  Vassy.  The 
lines  are  to  be  of  1  metre  gauge,  and  the  service  to  be  either 
electric  or  steam.  Proposals,  plans,  tariff  of  fares  to  be  charged, 
kc,  to  be  forwarded  to  the  Prefecture  of  Calvados  (second  division) 
by  January  15th. 

Gravesend. — December  2nd.  High-tension  cables,  for 
the  Corporation.     See  "Official  Notices  "  November  22nd. 

Haiti. — Port-au-Prixce. — Offers  required  for  the  work 
of  conversion  to  electric  working  of  tramways,  including  the  line 
to  Carrefour,  and  enlargement  of  power  house.  Offers  to,  and 
particulars  from.  Messrs.  G.  Keitel  k  Co.,  Port-au-Prince. 

lEREMiE  AND  Les  Cayes. — Erection  of  power  home  and  instal- 
lation of  an  electric  service.  Apply  to  Banque  Agricole  et  Fonciere, 
Port-au-Prince,  or  Monsieur  Neuda,  Brussels. 

Halifax. — December  3rd.  Two  «ater-tube  boilers,  with 
superheaters  and  mechanical  stokers,  for  the  Corporation  Tramways 
and  Electricity  Committee.    See  "  Official  Notices  "  November  22nd. 

Leeds. — December  2nd.  Electrical  equipment  required 
for  combined  centrifugal  sewage  pumps.  BIr.  G.  A.  Hart,  Sewerage 
Engineer,  26,  Great  George  Street,  Leeds.  (Deposit  £10,  return- 
able). 

London. — Hackney. — December  12th.  Open  tyi*  and 
flame  ajc  lamp  carbons,  for  the  B.C.  See  "  Official  Notices " 
November  22nd. 

Malay  States.— A  sum  of  £101,400  has  been  voted  by 
the  Government  for  the  improvement  of  the  telephone  and  tele- 
graph network  in  the  Peninsula.  Some  35  stations  will  also  have 
to  be  equipped  with  new  instruments, 

Kew  Zealand. — December  IGth.    Two  150-b.h.p.  Diesel 

engines,  two  100-KW^.  dynamos,  balancer,  motor-generator,  switch- 
board, crane  and  oil  tanks  for  Miramar  (Town  Clerk).  Deposit 
£200.  Board  of  Trade  Commercial  Intelligence  Department, 
London,  E.G. 

December  30th. — The  Napier  B.C.  is  inviting  tenders  for  two 
motor-driven  centrifugal  pumps  of  British  manufacture  only. 
Commercial  Intelligence  Branch,  Board  of  Trade,  73,  Basinghall 
Street,  E.C. 

January  6th,  1913. — Switchboards,  for  the  Auckland  Harbour 
Board.     See  "  Official  Notices"  November  15th. 

Pembroke. — December  3rd.  Kefuse  destructor  at  the 
L'.D.C.  electricity  works.  South  Letts  Road.  Specification,  &c.  (5s., 
not  returnable),  at  the  Town  Hall,  Ball's  Bridge. 

South  Africa. — Cradock. — December  2nd.     Municipal 

Corporation,  Cradock,  Cape  Province  ;  works  in  connection  with 
the  municipal  electric  supply  undertaking.  A  copy  of  the  general 
conditions,  specification,  form  of  tender  and  forms  of  agreement 
may  be  seen  by  British  manufacturers  at  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  73,  Basinghall  Street,  London, 
E.C.  The  contract  comprises  (Section  A)  two  60-KW.  Diesel  engines 
and  dynamos  complete  with  pipework  and  accessories,  battery  of 
accumulators,  balancer,  booster,  switchboard,  accessories,  and 
foundations  for  same ;  (Section  B)  underground  feeder  cables, 
aerial  distributing  lines,  street  lamps,  fittings  and  accessories, 
feeder  pillars,  service  cut-outs,  meters,  kc.  ;  and  (Section  C) 
buildings. — Board  of  Trade  Journal, 

S|)ain, — The  municipal  authorities  of  Calanas  (province 
of  Huelva)  have  just  invited  tenders  for  the  concession  for  the 
supply  of  electrical  energy  for  lighting  and  power  purposes  in  the 
town. 

Toledo. — The  Municipality  is  open  to  receive  offers  for  the  lighting 
of  the  city  of  Toledo  for  a  period  of  ten  years  from  January 
Ist,  1913. 

Trimdon    Grange    (Co.    Durliaiu). — December    7th. 

Electric  fittings  for  a  year,  for  the  Trimdon  Grange  Colliery.  The 
Storekeeper. 

Vienna. — December  9th.  Tenders  are  required  for  the 
s  ipply  and  erection  of  an  electrically-worked  locomotive  turntable 
ia  the  Mahrisch-Ostrau-Oderfurt  railway  station.  Particulars  of 
the  K.k.  Nordbahndirection,  'Vienna. 
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CLOSED. 

Aldersliot.— The  1  lighting  Committee  of  the  U.D.C.  has 
acoertt'd  tho  tender  of  the  Kees  Roturbo  Co..  Ltd.,  for  a  balancer, 
at  £  W'J. 

Australia.  —  According  to  Tenders  (Mining  and 
Enginrerinr/  lieiiew)  the  following  contractB  were  placed  in 
Ootober  :  — 

I'.M.O.'s   Dcpnitmcnt,  Tasmania.— Swltohbowds,  common  battery,  £318, 

J.  Bnitram  &  Son  Pty.,  Ltd.  „  ^,    , 

}'ort  Melbourne  Elootiio  Supply.— 2,400  yd.  cable,  f  398,  Henley's  Cable  Co. 

Ileathcole   Shiie  Council.— Copper  and  aluminium  cables,  £670,  W.  G. 

Watfon  &  Co.,  LUl. 

The  Electric  Light  Committee  of   the  Sydney  Municipal  Cjuncil 

has  recommended  the  acceptance  of  the  folIowinK  tenders  :— 

Two  clectrloallvproiicllcd  motor  lorries  (11  3,0:0  11>.,  £1,032:    (2)  4,000  lb., 

i'l,U'JO.— Nicholson  &  Uainton,  Ltd.,  Sydney. 
Steel  poles.  -F.  Lassettar  &  Co.,  Ltil  ,  Sydney. 

Installation  of  olinkerbreakinn  tabic  at  power  house,  i'106.— Gordon  Marr 
and  Sons,  Ltd. 

Blaoliliool. — The  Corporation  has  again  ordered  chain 
grate  stokers  for  firing  its  B.  \  W.  boilers  at  the  electricity  works 
from  Messrs.  Ed.  Bennis  .v.  Co..  Ltd. 

Cai'ditr. — The  contract  for  coking  stokers  and  self- 
cleaninjr  compressed-air  furnaces  for  the  electric  light  and  tramways 
department,  Roath  power  station,  has  been  placed  with  Messrs.  Ed. 
Bennis  &  Co.,  Ltd. 

Colfliester. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Cory  4:  Son,  Ltd.,  for  Shirebrook  nutty  slack  and  Mansfield  slack 
for  the  electricity  works,  at  1  .")S.  per  ton. 

Croydon, — The  tender  of  Messrs.  Win.  Cory  &  Son,  Ltd., 
has  been  accepted'for  7,000  tons  of  coal,  at  17s.  3d.  per  ton,  for  the 
electricity  works. 

Uover. — Missrs.  Vonncr  &  Co.  have  received  an  order 
for  equipping  the  Corporation  tramcars  with  Chamberlain  and 
Ilookham  car  meters. 

London. — L.C.C. — It  is  recommended  by  a  Committee 
that  water-level  indicators  be  provided  at  the  new  engine  house  at 
Abbey  Mills  pumping  station,  with  necessary  telephone  apparatus 
and  electric  wiring.  Messrs.  Gent  ^t  Co.  will  provide  the  trans- 
mitters, for  !tLb»  ;  Measrs.  Foote  A;  Milne,  Ltd.,  will  lay  the  necessary 
cables,  at  £0S.  Messrs.  Cox-Walkers  will  supply  the  illuminated 
scale  indicators. 

The  following  tenders  were  received  for  electric  wiring  and  fitting 
work  required  in  connection  with  the  enlargement  of   Crossness 
pumping  station  :  — 
Pinching  A  Walton         (reoom.)  A139  I  E  Lawrance  &  Sons  . .  £185 

Tilley  Bros 147    W.  Dickinson  A  Co 196 

W.  C.  Tackley  &  Co.  ..        ..    168    G.  Weston  &  Sons 196 

Sydney  Hunt '      ..    172  | 

Estimate  of  the  chief  engineer,  £167. 

BatteBc.el\. — The  tender  of  the  Western  Electric  Co.,  Ltd.,  has 
been  accepted  by  the  B.C.,  at  £34,  for  the  supply  of  intercommuni- 
cation telephones  at  the  central  generating  station. 

Noibreck  (near  Fleetwood). — The  contract  for  the 

fitting  up  of  the  old  and  new  premises  of  the  Norbreck  Hydro  with 
bells  and  telephones  has  been  secured  by  Mr.  R.  Barron,  of  Fleetwood. 

NorAvifli.— The  T.C.  has  accepted  the  tender  of  Messrs. 
Herbert  Morris,  Ltd.,  for  an  electric  overhead  runway  for  the  coal 
store  at  Trowse  sewa^'e  pumping  station,  at  .-£210. 

Rawtenstall, — The  T.C.  has  accepted  the  tender  of 
Messrs.  Whipp  ^t  Bourne  for  the  lighting  of  the  Central  Market 
Hall  extension  with  electricity.  It  has  also  accepted  the  tender 
of  Messrs.  Yates  &  Thom  for  a  new  Lancashire  boiler  for  the  elec- 
tricity works. 

Walt haiustow.— The  tender  of  Mr.  J.  W.  Pearce  has 
been  accepted  by  the  U.D.C,  at  £18,518,  for  doubling  certain 
portions  of  the  tramway  track. 

Willesden.— The  U.D.C.  has  accepted  the  tender  of  the 
British  Thomson-Houston  Co..  Ltd.,  to  supply  a  rotary  converter,  as 
a  stand-by  plant,  at  an  estimated  cost  of  i7-lo. 


rORTHCOMING    EVENTS 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Liedt.-Col.  H.  M,  Leat. 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,  Decerober  2nd.— 'A"  Company.     Company  training,  7  to  10  p.m. 
Tuesday,  December  3rd.— "B"  Company.     Recruit  training,  7  to  10 p.m. 

company  training,  7  to  10  p.m. 
Thursday,  December  5th. — "  C  "  Company.    Company  training,  7  to  10  p.m. 
Friday,  December  Cth.— "D"  Company.     Eeoruit  training,  7  to  10  p.m.; 

company  training,  7  to  10  p.m. 
Baturdav,  Decembrr  7th.— "B"  Company.    Run  at  Fort  Coalhouse.    Parade 
at  Fenchurch  Street  Station  at  8  p.m.     Dress:  Service  dress,  putties 
and  greatcoat.    Headquarters  will  be  open  from  10  a.m.  till  12  noon  for 
regimental  business  only. 

Signed)       J.  H.  S.  Phillips,  Major, 

For  Officer  commanding  L.G.E, 


Association  of  Engineers-ln-Charge.— Saturday,  November  30th.     Boclal. 

Dance. 
Royal  Society  of  Arts.-Monday.  December  2na.    At  8  p.m.    Cantor  Lecture 

on  ••  Methods  of  Economising  Heat,"  by  Mr.  O.  B.  Darling.    (Lecture  I.) 

Institution  of  Electrical  Engineers  (Manchester  Section).  —  Tuesday, 
Decembfr  3  a.  At  7.30  p.m.  At  the  Cniversiiy,  Man.,-nestcr.  Paper  on 
"Some  I'roblenis  in  Traction  D.ivelopment :  Street  Railway  Feeding  Net- 
workB,"  by  Messrs.  J.  G.  and  U.  G.  CunlilTe. 

nstltutlon  of  Electrical  Engineers  (Scottish  Students'  Sectionj.-Tues- 

day,  December  ard.    At  8  p.m.    At  the  RoyalTccnnical  College,  Glasgow. 
Paper  on  ".\mperehour  Meters  for  Direct  Currents,"  by  Mr.  A.  C.  Howard, 

Illuminating  Engineering  Soclety.-Tuesday,  DocemberSrd.  AtBp  ni.  At 
ihc  Royal  Society  of  Arts.  Paper  on  "  Modern  Methods  of  Indirect  Ijight- 
ing:  Thoir  Advantages  and  Merits,"  by  Messrs.  F.  W.  WUloox  and  H.  C. 
Wheat.  ^ 

Institution   of  Electrical    Engineers   (Students'   Section).  -  Wednesday, 

December  4tli.     At  7.4.1  p.m.    At  the  Institution,  Kmbankraent,  W.C.    Dis- 
cussion on  "  Passenger  Transport  in  London." 

Institution  of  Electrical  Engineers  (Birmingham  Section).— Wednesday, 
December  4th.  At7.a0p.m.  At  ibe  University,  Birmingham.  Paper  on 
"  Street  Railway  Feeding  Networks,"  by  Messrs.  J.  G.  and  R.  G.  Cunlifle. 

Institution  of  Electrical  Engineers  (Yorkshire  Section'.  —  Wednesday 

December  4th.    Meeting  at  7  p.m.    At  the  University,  Leeds. 


NOTES. 


The    '•  Thomas"    Electric    dias    Meter.  —  In   our 

issue  of  February  1th,  1010,  we  gave  a  description  of  an 
electrical  means  of  measuring  the  rate  of  flow  of  gases— the 
Thomas  meter,  consisting  of  screens  whose  relative  resistance 
determines  the  amount  of  heating  produced,  on  the  quantity  of  gas 
passed,  by  an  electric  heater  interposed  between  the  two  screens. 
The  difference  of  temperature  is,  of  course,  inversely  proportional 
to  the  quantity  of  gas  passed  so  long  as  the  heating  effect  of  the 
heater  is  constant.  An  important  installation  has  recently  been 
carried  out  where  a  meter  of  this  type  measures  the  gas  used  as 
fuel  in  the  pumping  station  which  has  been  installed  in  connec- 
tion with  the  sewerage  and  drainage  of  East  St.  Louis.  Here  the 
drainage  and  sewage  water  from  the  city  is  pumped  against  the  head 
of  the  Mississippi  River  when  the  latter  is  above  the  level  at  which 
this  water  will  drain  into  it  by  gravity.  There  are  five  2yO-H.P. 
and  two  200-h.p.  internal-combustion  engines  driving  centrifugal 
pumps,  the  normal  supply  of  gas  being  obtained  from  the  St.  Clair 
County  Gas  and  Electric  Co.,  of  East  St.  Louis.  As  au  emergency 
fuel  supply,  a  gas  producer  is  installed  at  the  pumping  station. 
The  pumps  are  operated  intermittently,  the  period  of  operation  and 
number  operated  at  any  one  time  being  dependent  on  the  rain- 
fall and  the  height  of  the  river.  Gas  is  supplied  through  a  special 
6-in.  pipe  line  entering  the  station  under  pressure,  and  an 
automatic  governor  inside  the  station  reduces  the  pressure  to 
a  constant  value  for  all  engines.  In  the  gas  line  just  inside 
the  station  is  a  main  stop  valve,  which  must  be  opened  in  order  to 
draw  in  gas  from  the  supply  line.  This  valve  is  fitted  with  an 
electric  switch,  so  that  when  it  begins  to  open  it  throws  into  service 
the  Thomas  meter,  which  measures  the  gas  until  the  valve  is  entirely 
shut  again.  As  long  as  the  valve  is  closed  tightly  the  meter  is  oiit 
of  service,  and  all  electric  supply  to  it  is  cut  off.  The  meter  is 
installed  in  the  supply  line  between  the  main  stop  valve  and  the 
reducing  governor,  and  measures  the  gas  under  pressure.  The 
recording  panel  is  placed  in  a  position  where  the  instrument  can 
be  readily  observed  by  the  meter  readers  of  the  gas  company, 
and  also  where  the  station  operator  may  conveniently  watch  the 
graphic  chart.  The  meter  receives  its  electrical  energy  supply 
from  a  city  line  running  into  the  station  at  110  volts  alternating- 
current,  single-phase,  60  cycles.  The  control  mechanism  is  enclosed 
in  a  locked  case  to  keep  it  free  from  dirt,  and  the  recording  instru- 
ments are  provided  with  locks  and  seals.  The  meter  has  a 
maximum  capacity  of  40,000  cb.  ft.  per  hour.  An  integrating 
meter  shows  the  totalised  value  of  the  gas  flow  in  cubic  feet 
at  30  in.  mercury  and  60°  F.,  while  the  graphic  meter  shows 
at  a  glance  whether  gas  is  being  used,  and  if  so,  the 
rate  at  which  it  is  being  consumed  in  cubic  feet  per  hour  at  30  in. 
mercury  and  60°  F.  The  installation  is  a  good  example  of  the 
application  of  this  electric  meter  to  the  measurement  of  fuel  gas 
for  the  supply  of  internal-combustion  engines,  especially  when 
the  gas  is  under  pressure.  It  also  shows  its  flexibility  of 
installation  and  adaptability  to  intermittent  service.  The  fact 
that  this  meter  is  operating  in  a  position  where  there  is  no  con- 
tinuous and  reliable  source  of  heat  to  prevent  freezing  renders  it 
superior  to  the  more  usual  forms  of  large-capacity  gas  meters.  For 
these  particulars  we  are  indebted  to  the  Cutler-Hammer  Manufactur- 
ing Co.,  Milwaukee. 

Reorifanisatlon  of  Paris  Tramways.— The  Compagnie 

Generale  des  Omnibus  (of  Paris)  has  decided  to  adopt  D.c.  electric 
traction  over  the  whole  of  its  tramways,  suppressing  and  replacing 
the  numerous  other  systems  at  present  in  use  in  parts  of  the  system. 
The  accompanying  map  (reproduced  by  courtesy  of  IS Iiidudrie 
Dlectritjue),  shows  the  new  scheme  to  be  adopted.  The  overhead 
troUey  system  is  to  be  used  in  the  outer  areas  and  the  conduit  in 
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the  centre  of  Paris.  The  extension  of  the  trolley  system  to  the 
J^na  Bridge  will  provide  electric  traction  over  the  whole  of  the 
Lonvre-Sevres  route. 

Up  to  now,  the  various  traction  systems  in  operation  in  Paris 
have  included  steam  traction  (Serpollet.  Eowan  and  Purrey  systems 
on  the  Ivry-lee-Halles,  Louvre-Charenton,  BastQle-Porte-Rapp  and 
other  routes)  ;  compressed  air  (Mekarski  cars  on  the  Montroupe- 
Gare  de  L'Est,  Cours  de  Vincennes-Saint-Augustin  and  other  lines)  ; 
and,  finally,  accumulator  traction  on  the  Louvre-Vincennes  and 
Cours  du  Louvre  Tincennes  routes.  In  a  few  months'  time,  these 
equipments  will  have  been  replaced  by  an  installation  technically 
superior,  and  offering:  greater  comfort  and  convenience  to 
passengers. 

The  new  network  will  be  supplied  from  six  sub-stations  receiv- 
ing  current  at    12,500   volts.   23  cycles   from  the  St.   Denis   and 


-  DEPOT 

.  SUB-STATION 

-TROLLEY 

.  CONDUIT 

s  CENTRAL    STATION 


de  Vitry  central  stations  and  delivering  at  600  volts  D.c.  from  con- 
verters. Three  of  the  sub-stations  (at  St.  Martin,  Point  du  Jour 
and  la  Tallee)  are  installed  in  old  depots,  and  the  remainder  are  to 
be  built  at  Xation,  Dulong  and  Alma.  Thirteen  tramway  depots 
wiU  ultimately  be  in  service  ;  one  is  already  finished,  and  five  are 
nearing  completion. 

Two  types  of  tramcar  are  to  be  chiefly  employed,  one  seating  oH 
passengers,  and  mounted  on  bogie  trucks  with  unequal  wheels,  for 
use  on  busy  lines  without  severe  gradients,  the  other  seating  48 
passengers  and  mounted  on  a  truck  with  36  m.  wheel  base,  for  use 
on  busy  routes  with  severe  gradients.  A  third  type  of  motor-car. 
of  short  wheel  base,  mounted  on  parallel-axle  trucks  and  carrying 
12  passengers,  will  be  used  on  lines  with  moderate  traffic.  "The 
trailer  cars  are  of  unique  type,  carried  on  bogies  with  equal  wheels, 
and  seating  54  passengers. 

The  compressed-air  system,  in  particular,  has  proved  very  in- 
efficient in  use.  Enormous  thermal  loss  has  occurred,  owing  to 
cooling  of  the  compre?sed  air  in  the  depi'it  reservoirs,  and  the  further 
cooling  during  its  expansion  in  the  driving  cvlinders  in  the  cars 
has  necessitated  the  provision  of  coke  fires  to  preheat  the  air.  The 
impending  reorganisation  and  extensions  wUl  greatly  improve  the 
energy  and  maintenance  efficiency  of  the  whole  system  whUe 
increasing  the  traffic  facilities  and  public  value  of  the  tramways. 

London  Railway  Schemes.— Parliamentary  notice  has 
been  given  by  the  Central  London  Railway  of  a  Bill  authorising 
the  construction  of  an  extension  of  its  line  from  Shepherd's  Bush 
to  the  South- Western  line  at  Gunnersbury.  The  nmes  considers 
that  this  indicates  an  alliance  with  the  South-Westem  Co.  on  the 
same  lines  as  the  arrangement  with  the  Great  Western  Co. 

A  provisional  agreement  has  been  entered  into  between  the 
Metropolitan  District  Railway  and  the  promoters  of  the  authorised 
Wimbledon  and  Sutton  Railway,  under  which  the  District  Co.  will 
acquire  the  Parliamentary  powers  granted  to  the  Wimbledon  and 
Sutton  Railway  Co.  in  IPIO.  with  a  view  to  the  dissolution  of  that 
company  and  the  construction  of  that  railway  as  part  of  the 
District  Railway  system.  This  agreement  wUl  require  confirma- 
tion by  Parliament. 

Football.— On  Saturday,  November  IiJth,  the  G.E.C. 
footbaU  team  played  the  Drake  .V  Gorham  team  at  Manor  Farm, 
Ealing,  the  match  resulting  in  a  victory  for  the  former  by  5  .^oals 
to  nil.  We  understand  that  the  •■  Davis  Cup "  football  matches 
arouse  a  great  deal  of  interest  in  electrical  circles,  being  recoo-nised 
as  official  contests  held  each  year  among  teams  representing  the 
electrical  firms  in  London.  The  following  table  is  the  standing  at 
this  stage  of  the  sea.son  :—  ° 


Goals 

aoals 

w. 

L. 

i). 

for. 

against. 

G.E.C 

1 

0 

0 

- 

0 

Ediswan 

1 

0 

0 

3 

2 

2 

St.  James'       

1 

1 

0 

5 

2 

Drake  i:  Gorham 

1 

1 

n 

4 

7 

0 

Elec.  Installations     .. 

0 

1 

0 

2 

3 

0 

GlengaU  Works 

0 

1 

0 

1 

0 

0 

Electric  Steel.— According  to  M.  Eobert  Pinot,  secretary- 
general  of  the  Comite  des  Forges  de  France,  the  production  of  steel 
in  electric  furnaces  during  the  last  three  years  was,  in  tons  ;— 
1909.         1910.        1911. 


Germany 
United  States    ... 
Austria-Hungary 
France    ... 

Total   ... 


17.773  36,188  66,654 

l,S,-62  52,141  29,105 

9,046  20.028  22,867 

6,456  11,759  13,850 


...  47,03'.»  120,116  126,476 
The  United  Kingdom  has  hardly  commenced  to  produce  for  the 
general  market.  The  predominating  lead  of  Germany  and  the  drop 
in  the  electric  steel  production  of  the  United  States  are  notable 
features  of  last  year's  figures.  Activity  in  France  lies  more  in  the 
field  of  ferro-allnys.  Of  these.  France  made  altogether,  in  1904, 
34,200  tons,  which  amount  had  increased  to  60,200  tons  by  I9I0  : 
the  figures  for  ferro-alloys  made  in  electric  furnaces  were  respec- 
tively 5,756  and  23..S00  tons;  the  electrically-produced  alloys 
amounted  in  1909  to  14.900  tons,  and  varied  little  in  the  years  1906 
to  1909. — .Wnimj  and  Engineering  World. 

The  Dynamlcables.— The  next  dinner  of  the  Dynamic- 

ables  will  take  place  at  the  Hotel  Cecil  on  Wednesday,  December 
11th,  with  Mr.  J.  S.  Highfield  in  the  chair. 

The  Bradford  Dispute.— A  correspondent  writes  -.— 
"Both  sides  in  the  electricians"  dispute  at  Bradford  appear  very 
determined  to  hold  out,  for  though  the  Lord  JIayor  of  the  city 
(Alderman  Fred.  Foster,  J. P.)  offered  to  endeavour  to  settle  the 
matter  by  arbitration,  this  has  been  refused  by  the  employer.*. 
Previously  the  men  had  refused  an  offer  of  arbitration  by  the 
Government,  and  the  masters  hold  that,  this  being  the  case,  there 
could  be  no  civic  intervention  for  the  removal  of  what  they  con- 
sider to  be  indications  of  obduracy.  Warm  appreciation  is 
expressed  of  the  Lord  Mayor's  offer  to  the  parties.  As  matters 
stand  the  masters  are  gradually  filling  up  vacancies,  and  many  of 
the  strikers  wiU  be  unable  to  return  to  their  former  employment 
when  the  strike  ceases." 

^  Parliamentary    \otes.— As    nsual   in    the    month  of 

November  the  London  Gazette  has,  in  its  last  few  issues,  contained 
notices  of  many  electrical  and  other  applications  to  Parliament  and 
the  Board  of  Trade.  We  shall  refer  to  these  in  our  usual  form 
when  the  notices  are  complete. 

Glasgow  Tbamwats.— Last  week  Mr.  Watt  asked  the  President 
of  the  Board  of  Trade  whether  his  department  had  power  to  insist 
on  speed  indicators  being  installed  in  the  tramway  cars  run  in  the 
busy  thoroughfares  of  Glasgow  ;  how  many  speed  indicators  were 
used  in  such  cars  ;  and  whether  the  intention  of  the  Board  of  Trade 
was  to  increase  the  use  of  these,  in  view  of  the  number  of  deaths 
and  accidents  caused  by  fast  speeds  on  the  steep  gradients  there. 
Mr.  Robertson,  in  reply,  said  the  Board  of  Trade  had  power  to 
require  a  speed-indicating  apparatus  to  be  fitted  to  the  Glasgow 
Corporation  tramcars,  but  had  not  exercised  that  power  owing  to 
the  difficulty  of  procuring  a  reliable  apparatus,  and  the  cost 
involved.  The  information  in  his  possession  did  not  support  the 
view  expressed  in  the  last  part  of  the  question  that  a  number  of 
deaths  and  other  accidents  were  due  to  fast  speeds  on  steep 
gradients.  Xone  of  the  fatal  siccidents  this  year  occurred  on  steep 
gradients,  and  from  the  reports  made  by  the  Corporation,  the  speed 
did  not  appear  to  have  exceeded  12  miles  an  hour. 

Qualifications  of  F.vctoey  Inspectors, —In  the  Parlia- 
mentary Papers,  the  Home  Secretary,  in  reply  to  Mr.  Gill,  gives  the 
qualifications  of  the  inspectors  of  factories  and  workshops  who 
have  been  appointed  during  the  present  year.  Of  the  11  male 
inspectors  appointed  the  qualifications  of  four  were  as  follows  :— 
(2)  Apprenticed  to  a  firm  of  engineers,  assistant  in  designer's  office 
of  same  firm  ;  teacher  of  engineering,  technology,  and  geometry 
technical  classes  ;  assistant  in  department  of  design  of  electrical 
machinery  at  City  and  Guilds  Institute  :  B  Sc.  (London)  ;  Associate 
of  the  City  and  Guilds  Institute  ;  Associate  Member  of  the  Institu- 
tion of  Electrical  Engineers.  (8)  Apprentice  with  firm  of  electrical 
engineers.  Draughtsman  in  the  same  firm.  General  foreman  to 
another  firm  of  electrical  engineers.  Intermediate  examination  for 
B.Sc.  engineering  (London).  (9)  In  the  employ  of  an  electrical 
engineering  firm,  designing  and  testing  machinery :  workshop  experi-  i 
ence  with  firm  of  hydraulic  engineers.  Engineering  tutor.  B.Sc. 
(London),  honours  in  engineering  :  City  and  Guilds  honours  certi- 
ficate in  electrical  engineering.  i;c.  (io)  Underground 'electrician 
at  a  colliery ;  assistant  works  manager  of  colliery  and  by-product 
works,  kc.  Lecturer  in  electrical  engineering.  Lecturer  to  Fife 
County  Council  in  electrical  engineering  and  mining.  B.Sc.  (Edin- 
burgh) engineering. 

Fatalities.— Wy>-beeg  (S.A.). — Cape  Colony  newspaper 
reports  are  to  hand  respecting  a  fatality  which  occurred  on  October 
20th  to  a  boy  aged  II  years,  who  climbed  a  pole  of  the  Wynberg 
electric  supply  system,  and  received  an  electric  shock.  Mr.  G.  H. 
Swingler,  electrical  engineer  in  charge  of  the  undertaking,  said 
that  the  lights  failed,  and  subsequently  it  was  found  that  the 
boy  was  suspended  from  one  of  the  lines.  Asked  whether  he 
could  make  any  practical  suggestions  for  safeguarding  the.public. 
he  said  he  could  only  suggest  putting  a  few  strands  of  barbed 
wire  round  the  pole  about  8  ft.  from  the  ground. 

Cape  Town.— An  accident,  which  was  the  result  of  handling  a 
revolver  without  first  ascertaining  whether  or  not  it  was  loaded, 
caused  the  death  of  Mr.  Percy  C.  Roberts,  an  electrician.  Mr. 
Roberts  had  only  returned  to  South  Africa  from  England  a  week 
or  two.  and  had  an  appointment  under  the  Union  Government  in 
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oonnection  with  the  liKhtinpf  of  the  new  Law  Courts  in  Cape 
Town.  The  deceased  was  29  years  of  a(fe,  and  was  a  married. man 
with  one  child. 

Pukston.— At  the  electrical  works  of  Messrs.  Dick,  Kerr  it  Co., 
Strand  lioad,  Preston,  on  the  afternonn  of  November  2l8t,  a  mould- 
in(r  box  was  beinp  hoisted  when  it  fell,  and  struok  a  man  named 
Arthur  Yates,  ojred  about  40.  It  was  found  that  his  neck  was 
broken,  and  death  was  almost  instantaneous.  At  the  inquest  on 
Friday,  the  jury  returned  a  verdict  of  "Accidental  Death." 

Fra.nok. — The  Daih/  E,rj>irxx  rep"rt8  that  a  (ranfr  of  navvies 
ensra^'ed  on  the  construction  of  a  branch  railway  line  near  Nice  on 
Tuesday  were  the  victims  of  an  electric  shock  under  curious 
circumstances.  A  large  crane  came  in  contact  with  some  overhead 
electric  wires  charpred  with  a  pressure  of  10,000  volts.  The  current 
was  communicated  by  the  crane  to  the  lines  on  which  it  ran,  and 
on  which  the  navvies  were  workinpr.  The  men  in  contact  with  the 
rails  received  the  full  effects  of  the  shock,  three  of  them  beinif 
killed  on  the  spot,  while  five  others  were  taken  to  the  hospital  in 
a  critical  condition. 

Electrical  Trades  I'nion.— A  course  of  k-ctures  will 

bet'i^cn  durinpr  winter  months  by  the  North-West  Branch  of  the 
Electrical  Trades  Union,  at  the  Princess  of  Wales's  Hotel,  corner  of 
Belsi/.e  Road  and  Abbey  Road,  N.W.,  covering'  electrical  and  other 
subjects.  The  first  one  will  be  delivered  on  Tuesday,  December  3rd, 
at  8.30  p  m.,  when  Mr.  H.  Sprinfrtield  will  take  as  his  subject 
"  Charles  Hray — his  life  and  teaching. "  All  electrical  workers  are 
invited  to  be  present. 

Sentences. — At  the  Leeds  Assizes,  before  Mr.  Justice 
liailhache,  on  Saturday,  (Jeorpe  Chubb,  aped  59,  an  electrician, 
pleaded  puilty  to  the  fraudulent  conversion  of  i:17,  belongine  to 
the  National  LTnion  of  Gasworkers  and  Laliourers,  at  Sheffield. 
He  was  sentenced  to  six  months'  imprisonment  with  hard  labour. 

For  stealing:  (joods  to  the  value  of  £787  from  houses  in  South 
Belgravia,  Cadopan  Si[uare,  Bayswater,  and  other  London  districts, 
to  which  he  had  obtained  an  entry  by  describiner  himself  as  an 
electric  liirht  inspector,  Richard  Way  was  sentenced  at  the 
Middlesex  Sessions  to  five  years'  penal  servitude. 

The    Insurance    Act :    Electrical    Prosecution. — 

Accordinp  to  the  'Jime.<,  at  Marlborough  Street  Police  Court  on 
22iid  inst.,  Gratz,  Ltd.,  electrical  engineers,  of  Whitfield  Street. 
Tottenham  Court  Road,  were  summoned  before  Mr.  Mead  for 
failing  to  pay  contributions  due  in  respect  of  three  workpeople 
under  the  Insurance  Act.  There  were  in  all  nine  summonses.  Mr. 
Travers  Humphreys  prosecuted  on  behalf  of  the  Insurance  Com- 
missioners. According  to  evidence  given,  it  appeared  that  Mr.  E.  V. 
Gratz,  the  managing  director  of  the  firm,  told  an  Inspc<tor  that  he 
had  not  stamped  any  cards,  and  had  no  intention  of  complying  with 
the  Act. 

Employes  were  caHtd,  who  testified  to  the  wages,  sick  pay  and 
maternity  allowances  paid  by  the  firm,  and  who  had  said  that  they 
would  tear  up  insurance  cards  if  given  to  them,  and  that  if  any 
money  were  stopped  from  their  wages  for  insurance  they  would 
leave  their  employment. 

Mr.  Blanco  White,  who  defended,  said  in  such  circumstances 
employe!  8  were  surrounded  by  considerable  difficulties.  Appeals 
were  pending  on  the  points  that  had  been  raised  in  connection  with 
the  working  of  the  Act.  Mr.  Travers  Humphreys  said  that  cases 
had  been  stated  on  the  question  of  the  validity  of  the  regulations 
and  other  points,  and  the  matter  would  Eoon  be  argued. 

Mr.  Mead  adjourned  the  summonses  Hue  die.  until  he  heard  the 
result  of  the  appeal. 

Appointments  Vacant.  —  Chief  assistant  electrical 
engineer,  for  the  Hastinsrs  Corporation  (£1.50).  Assistant  electrical 
engineer,  for  the  Brny  U.D.C.  (£104).  Switchboard  attendant,  for 
the  Bermondsey  B.C.  (32s. \  Assistant  mains  engineer  (£30  per 
month)  and  shift  engineer  (£21  per  month)  for  the  Shanghai 
Municipal  Council.  Signal  and  telegraph  engineer  (£,';40)  and  two 
assistant  telegraph  engineers  (£360),  for  the  Railway  Department 
of  the  Federated  Malay  States.  Electrical  engineer  and  tramways 
manager,  for  the  Bexley  T.D.C.  (£300).  See  our  advertisement 
pages  in  this  issue. 

Conspiracy. — On  (Saturday  latt,  at  Bow  Street,  sixteen 
young  men  employed  by  the  London  Electric  Railway  Co.  were 
charged  with  conspiriDg  to  defraud  the  company.  They  weie 
either  liftmen,  ticket  collectors  or  booking  clerks,  and,  according  to 
the  details  published  in  the  daily  Pres.'-,  tickets  which  were  purposely 
left  undipped  by  the  first  mentioned  were  reserved  by  the  seccnd 
class  of  employe,  and  reissued  by  the  latt  of  the  three  parties.  The 
accused  were  remanded. 

Educational. — The  Institution  of  Heating  and  A'enti- 

lating  Engineers  offers  two  "  Heating  Studentships,"  tenable  in  the 
Faculty  ol  Engineering  at  University  College,  London,  each  of  the 
value  of  £  50  a  ycEir,, together  with  11  guineas  for  payment  of  college 
fees.  The  object  of  these  studentships  is  to  encourage  research  in 
heating  and  ventilating  engineering.  Candidates  must  produce 
evidence  that  they  have  already  pursued  a  course  of  engineering 
training,  and  are  familiar  with  the  work  of  an  engineering 
laboratory.  Full  particulars  may  be  obtained  from  the  Secretary, 
University  College,  London. 

Prices  Realised  at   tlie    McKenna    Sale.— At  the 

English  McKenna  Process  Co.'s  sale  held  at  Birkenhead  on  Tuesday 
and  Wedneadaylthis  weekj  by  Messrs.  Wheatley  Kirl?,  Price  &  Co., 


the  works  and  contents  realised  about  £  00,000  (the  stock  and  some 
plant  having  been  previously  sold  by  private  treaty).  Following 
arc  the  prices  realised  for  some  of  the  leading  electrical  items  : — 
10-ton  overhead  electric  traveller,  £350  ;  10-ton  Goliath  crane, 
£6fiO  ;  three  turbogenerators,  £825  each  ;  two  Belliss  exciter  sets, 
£200  each  ;  six  500-H  p,  motors,  £200  each  ;  three-c^re  cable,  188. 
per  yard.  On  each  day  there  was  a  large  company,  and  prices 
realised  throaghout  were  fairly  good. 

Drivins:  Breakers  and  Stamps. — In  the  majority  of 

cases  stone  crushers,  breakers,  and  stamps  have  to  be  driven  at 
comparatively  moderate  speeds,  especially  on  the  larger  sizes,  while, 
on  the  other  hand,  the  most  economical  system  of  electric  drive 
is  the  use  of  electric  motors  of  fairly  high  speed.  Hence  it  is  the 
usual  custom  in  order  to  obtain  the  necessary  speed  reduction,  and 
also  to  provide  an  elastic  medium  between  the  stamp  and  the 
motor,  to  drive  the  former  from  the  latter  by  means  of  belts.  The 
practice  of  using  very  tight  lielts  for  driving  heavy  machinery 
such  as  breakers  and  stamps  has  been  the  cause  of  seizing  of  many 
bearings  which  would  otherwise  have  stood  up  to  their  work  per- 
fectly well.  This  is  due  to  the  fact  that  the  attendants,  as  soon  as 
they  .~ee  that  the  belts  show  signs  of  slipping,  immediately  think 
it  necessary  to  tighten  them  up.  The  result  is  that  in  many 
cases  during  the  night  when  the  plant  is  shut  down,  owing  to  con- 
siderable chuugcsof  temperature,  especially  in  tropical  climates  where 
the  nights  are  relatively  so  much  colder  than  the  day,  the  belts  will 
become  eo  tight  a.-  to  cause  the  brasses  to  seize.  It  is,  therefore, 
well  to  remember  that  wherever  the  necessary  ground  space  can  be 
secured  it  is  better  to  have  a  fairly  long  drive  with  the  belt  just 
taut,  but  not  strained,  and  then  to  utilise  a  suitable  amount  of  belt 
compound.     This  will  Ije  found  to  cure  the  trouble. 

Such  belt  compounds  must  not  be  used  too  freely,  as  the  use  of 
too  much  compound,  any  excess  of  which  may  cake  on  the 
pulleys  and  belts,  has  been  the  cause  of  many  belts  being 
ruined  when  they  were  comparatively  new.  Cases  have  been 
known  where  beautiful  24-in.  belts  driving  stamps  have  been 
rendered  useless  in  three  months  owing  to  the  use  of  too  much 
compound  and  the  subsequent  caking  process.  The  actual  action 
which  seems  to  take  place  is  that  the  inside  ply  is  torn  away  from 
the  other  plies  and  the  result  of  this  is  that  Happing  of  the  belt 
ensues,  and  the  belt  is  subsei|uently  soon  done  for.  Moderation  is 
therefore  necessary  in  applying  belt  compound.  X  small  amount 
of  dressing  applied  only  in  the  middle  of  the  belt  makes  it  grip  and 
saves  it  from  sticking  too  much  to  the  pulley,  as  the  sides  of  the 
belt  are  free  from  dressing.  Moreover,  as  soon  as  any  lumps  appear 
to  be  forming,  the  belt  should  be  stopped,  the  lumps  scraped  off  the 
belt  and  the  pulley,  and  the  latter  should  be  cleaned  with  petrol 
before  the  motor  is  started  again. 

^hist  Drive  and  Dance. — The  third  annual  and 
successful  function  of  the  Electrical  Engineer  Ex-Apprentices  and 
Apprentices'  Association,  Devonport  Dockyard,  was  held  at 
Sambell's  Criterion  Restaurant  on  Wednesday,  November  20tb. 
consisting  of  a  whist  drive  and  dance.  During  the  first  hour  of  the 
evening  a  musical  programme  was  rendered  by  Mrs.  H.  Blake 
(contralto).  Mr.  T.  Hulson  (tenor),  Mr.  A.  Bollard  (bass),  Mr.  E,  T. 
Crocker  (bass).  Dancing  started  about  11  p.m..  Mr,  Harris  being 
the  hon,  accompanist,  and  Messrs.  Uglow,  Mildren  and  Woodley 
officiated  as  masters  of  ceremony.  Among  the  large  number  pre- 
sent were  Mr.  and  Mrs.  Z.  H,  Kingdon  (chief  electrical  engineer), 
Mr.  and  Mrs,  G,  R.  Battle  (second  assistant  to  electrical  engineer). 
Mr.  and  Mrs.  J.  C.  Uelow,  Mr,  and  Mrs.  T.  Hulson,  Mr,  and  Mrs.  H. 
Blake,  Mr.  and  Mrs.  J.  Wotton  (inspectors  of  the  department).  The 
general  arrangements  were  carried  out  by  Mr.  H.  R.  Kelly,  the 
hon.  secretary  of  the  Association. 

Electric  Shocks. — Lecturing  recently  on  "  The  Dangers 
of  Electricity  from  the  Clinical,  Forensic,  and  Hygienic  Points  of 
View,  "  Prof.  Jellinek,  of  Vienna,  said  he  could  not  agree  with 
those  who  saw  no  danger  in  currents  of  30(^1  or  350  volts.  He  had  seen 
various  fatal  cases  with  100  volts,  and  he  had  even  seen  a  death 
where  the  current  had  only  65  volts  pressure.  There  was  the 
same  difficulty  in  attempting  to  determine  the  fatal  quantity  of 
amperes.  Electricians  were  in  the  habit  of  regarding  a  tenth  of 
an  ampere  as  safe,  but  so  small  a  quantity  as  a  thousandth  might 
prove  fatal.  The  skin  of  the  body  wasagreat  protector  against  elec- 
tricity, as  it  was  against  other  dangers,  but  the  resistance  of  the  skin 
was  a  varying  quantity.  Experiments  had  shown  that  the  electric 
current  passed  both  over  and  through  the  body,  and  it  made  con- 
siderable difference  whether  the  current  was  taken  by  accident  or 
knowingly.  It  was  possible  for  a  man  to  take  a  current  at  between 
100  and  1,000  volts  if  he  took  it  knowingly,  whereas  if  he  took  the 
same  amount  unwittingly  at  another  time  it  might  prove  fatal. 
It  was  necessary  to  realise  that  surprise  played  an  important  part 
in  deaths  from  electricity,  and  it  was  because  of  the  absence  of 
shock  that  electrocuted  prisoners  did  not  lose  consciousness. 

Litigation  in  Connection  with  VIotor-Car  Lighting; 

Djnanios. —  In  view  of  the  greatly  increased  number  of  special 
dynamos  that  has  lately  been  put  on  the  market  in  connection 
with  the  electric  lighting  of  motor-cars,  it  is,  perhaps,  not  sur- 
prising to  learn  that  litigation  is  likely  to  be  heard  of  in  this  con- 
nection. News  has  just  come  to  hand  from  New  York  that  the 
General  Electric  Co,,  of  Shenectady.  is  bringing  an  action  against 
the  Rushmore  Dynamo  Works,  of  Trenton,  New  Jersey,  for  in- 
fringements of  the  Barry  and  Steinmetz  patents,  which  are  alleged 
to  cover  certain  principles  of   winding  and   regulating   electric 
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Institution  and  Lecture  Kotes. — Textile  Society. — 

At  Huddersfield  Technical  Collejre  on  Monday  eveninjr,  Mr.  E.  Brook 
CE.  Brook,  Ltd.)  gave  a  lecture  to  the  members  of  the  Society  on 
'The  Practice  of  Driving  by  Electric  Motors."  The  chair  was 
occupied  by  Mr.  A.  B  Mountain,  the  Borough  electrical  engineer. 
Mr.  Brook  discussed  the  three-phase  system,  which  was  put  in  by 
the  Huddersfield  Corporation  three  years  ago,  and  gave  comparative 
costs  of  driving  looms  by  motors  in  groups,  and  of  driving  each 
loom  by  a  separate  motor.  This  was  followed  by  descriptions  of 
installations  at  different  works  and  mills  in  the  district,  which  were 
equipped  with  motors,  such  as  the  ironworks  of  Messrs.  C.  W. 
Holmes  i^  Co.,  the  factory  of  Messrs.  Liddell  &  Brierly  (Marsh), 
the  mills  of  Messrs.  T.  &  H.  Blawer's,  Ltd.  (equipped  with  about 
6li  motors  giving  CSO  H.P.),  and  the  works  of  Messrs.  Read, 
Holliday  ..V  Co..  Ltd.  (where  there  are  70  motors  with  a  total  of 
over  1,-100  H.P.). 

Association  of  Mining  Electrical  Engineers. — A  meeting 
of  the  East  of  Scotland  Branch  was  held  at  Dunfermline  on  Friday 
list,  when  Mr.  H.  Gordon  Fraser,  the  vice-president,  submitted  an 
interesting  paper  on  the  lessons  to  be  learned  from  the  fatal  and 
non- fatal  electrical  accidents  in  Scottish  mines  during  1911.  In 
the  course  of  his  lecture,  Mr.  Eraser  urged  that  it  was  important 
that  one  man  at  least  in  a  brushing  squad  should  have  elec- 
trical knowledge.  In  the  discussion,  Mr.  J.  Gillespie  said  he  did  not 
know  how  that  knowledge  was  to  be  acquired  unless  the  electrician 
in  charge  of  a  colliery  undertook  the  tuition  of  a  class  composed  of 
firemen,  maohinemen  and  brushers.  There  was  such  a  class  at  a 
colliery  in  Fife.  Mr.  H.  J.  Humphreys  said  that  it  would  be  an  advan- 
tage to  have  rules  printed  in  pamphlet  form  instructing  firemen, 
when  going  their  rounds,  carefully  and  periodically  to  inspect  the 
important  points  of  an  earthing  system. 

The  British  Fire  Prevention  Committee  has  strengthened 
its  Council,  the  various  vacancies  having  been  filled  by  Lord 
Montagu  of  Beanlieu,  Sir  Aston  Webb,  Sir  Maurice  Fitzmaurice, 
Mr.  W.  Slingo,  and  Mr.'H.  J.  Blanc.  The  Executive,  as  re-elected, 
includes  Mr.  E.  0.  Sachs  as  chairman,  Mr.  II.  S.  Folker  as  honorary 
treasurer,  and  Mr.  E.  Marsland  as  gen.  hon.  secretary.  The  Com- 
mittee has  just  completed  its  fifteenth  year. 

The  Concrete  Institute. — At  the  meeting  on  November 
Uth,  the  President,  Mr.  E.  P.  Wells,  said  that  the  total  membership 
of  the  Institute  was  now  938.  He  then  delivered  his  presidential 
address.  Mr.  H.  P.  Boulnois,  in  proposing  a  vote  of  thanks,  said 
that  materials  could  be  standardised,  but,  unfortunately,  one 
could  not  standardise  men,  and  the  personal  element  came  into  the 
work  enormously.  The  best  design  might  be  ruined  by  bad  work- 
manship. Mr.  C.  S.  Meik,  who  seconded,  expressed  the  opinion  that 
for  all  work  in  reinforced  concrete  the  men  should  be  specially 
trained,  and  one  should  make  sure  that  there  was  not  a  man 
amongst  them  who  had  been  accustomed  to  make  concrete  as  it 
used  to  be  made.  The  old-fashioned  method  of  making  concrete 
was  quite  out  of  place  when  dealing  with  materials  like  reinforced 
concrete,  and  the  labourer  who  had  been  used  to  the  old  style  could 
not  be  made  to  do  good  work  in  the  new  style. 

Institution  of  Electrical  Engineers  (Birmingham 
Section). — A  meeting  was  held  on  the  27th  inst.,  at  Birmingham, 
when  a  paper  was  read  by  Mr.  J.  S.  Peck  on  "  Earthed  v.  Un- 
earthed Neutrals  on  Three-Phase  A.c.  Systems."  The  reading  of 
the  paper  was  followed  by  a  discussion. 

A  lecture  under  the  auspices  of  the  Swansea  Y.M.C.A.  was 
delivered  on  Tuesday  last  week  by  Mr.  R.  Borlase  Matthews  on 
"  The  Latest  Appliances  of  Electricity." 

Clyde  Electricians  Locked  Oat. — Our  correspondent 

writes  that  the  strike  of  the  electricians  in  the  employment  of  a 
number  of  Clyde  shipbuilding  yards  (reported  in  last  week's 
Review),  has  assumed  more  serious  proportions.  The  employes 
of  the  members  of  the  Electrical  Contractors  in  the  Glasgow  dis- 
trict employed  in  the  yards  and  city  have  been  locked  out,  the 
result  being  that  about  1,500  men  are  now  idle.  There  were  no 
new  developments  in  the  dispute  at  the  time  of  going  to  press,  the 
employers  apparently  having  no  intention  to  make  an  initial  move 
towards  settlement.  It  appears  that  the  shipbuilders  have  now  got 
several  of  the  more  pressing  of  the  war  vessels  completed,  and 
expected  to  be  able  to  do  without  the  services  of  the  strikers  for 
some  time.  The  city  employers  have  stated  their  intention  to 
stand  by  the  shipbuilders  till  the  end  of  the  dispute. 

Finsbury    Technical    Colleg:e    O.S.4. — The    seventh 

annual  dinner  will  be  held  at  the  Trocadero  Restaurant,  PiccadUly 
Circus,  on  Saturday,  December  7th,  at  7  for  7,30  p.m.  The  chair 
will  be  taken  by  Mr.  Julian  L.  Baker,  F.I.C.,  President  of  the 
Association.  The  following  guests  have  signified  their  intention 
of  being  present :— Prof.  H  E.  Armstrong,  Prof.  E.  G.  Coker,  D.Sc, 
air.  S.  W.  Luard,  Prof.  R.  Meldola,  Prof.  John  Perry,  Sir  William 
Ramsay  and  Prof.  S.  P.  Thompson.  It  has  been  decided  to  hold 
the  dinner  on  a  Saturday,  so  as  to  enable  provincial  members  to 
attend.  A  seating  plan  composed  of  round  tables  accommodating 
four  and  eight  persons  will  be  adopted.  A  professional  musical 
programme  has  been  arranged.  Communications  should  be 
addressed  to  Mr.  Harley  F.  Knight,  14,  Old  Queen  Street,  West- 
minster, S.W. 

Twenty-One. — On  November  22nd,  in  celebration  of  the 
twenty-first  anniversary  of  the  firm  of  Robert.  W.  Paul,  the  staff 
and  employes  were  invited  to  tea,  followed  by  a  visit  to  the  Wood 
Green  Empire.  The  outing,  which  was  made  in  private  motor- 
'buses,  was  much  enjoyed. 

Will. — Mr.  J.  E.  Hodgkin,  managing  director  of  the 
Pulsometer  Engineering  Co.,  Ltd.,  who  died  last  month,  aged  82, 
left  £30,115  gross  and  £26,373  net  personalty. 


OUR    PERSONAL    COLUMN. 


Th-e  Editors  invite  electrical  engiwters,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  msted  as  to  their  moremenU. 


Central  Station  ORicials. — Forty-one  applications  for 
the  post  of  assistant  electrical  engineer  were  received  by  the  Bray 
Urban  District  Council,  and  a  Southampton  gentleman  was 
.appointed.  He  had,  however,  received  an  appointment  in  London 
in  the  meantime,  and  was  unable  to  go  to  Bray.  The  Council 
decided  to  re-advertise  the  position  in  the  Electrical  Review  and 
the  Dublin  morning  papers.  At  its  last  meeting,  the  Council  fixed 
the  salary  to  be  paid  to  Mr,  D.  E,  McDonnell  (resident  engineer 
jiro  ?<■»;,)  at  £2-10  per  annum. 

Mr.  W.  E,  Kidnee  has  been  appointed,  subject  to  the  usual 
sanction,  assistant  electrical  engineer  to  the  Barking  undertaking 
at  a  commencing  salary  of  £130  p,a.  Mr.  Kidner  was  previously 
at  the  Lcatherhead  Electricity  Works. 

Mr.  J.  Baldwin,  late  of  the  Kent  Electric  Power  Co.,  has  been 
engaged  at  Grays  Electricity  Works  in  place  of  Mr.  A.  E.  Saville, 
who  is  taking  up  an  appointment  in  San  Francisco. 

General. — Mr.    L.  8.    Kichardson  has  resigned  his 

position  as  manager  of  the  electrical  department  of  Messrs.  Fred. 
Wilkins  \  Brother,  Ltd.,  and  joined  the  staff  of  the  Ridings  Arc 
Lamp  Co.,  of  Liverpool,  as  assistant  manager. 

It  is  announced  that  the  directors  of  the  Electric  Construction 
Co.,  Ltd,,  have  appointed  Mr.  P.  E.  Beachcroft  chairman  of  the 
company,  and  have  elected  Mb.  William  Bullock  to  the  seat  on 
the  board  rendered  vacant  by  the  death  of  Sir  Irving  Courtenay. 

Me.  R.  DoDEElCK,  who  is  leaving  the  Anchor  Cable  Works, 
Leigh,  Lanes.,  has  been  presented  with  a  Sheraton  clock,  suitably 
inscribed,  and  a  pipe.  The  presentation  was  made  by  tlie  works 
manager  (Mr.  Bowyer). 

Mr.  Stevenson  has  been  unanimously  reelected  convener  of  the 
Edinburgh  CorpDration  Electric  Lighting  Committee.  Mr. 
Harrison  has  been  appointed  convener  of  the  Tramway  Com- 
mittee. 

Mr,  John  D.  Martin  was  the  recipient  of  a  gold  watch,  suitably 
inscribed,  from  his  fellow  workmen  of  the  Kilmarnock  Electricity 
and  Tramway  Department,  on  the  occasion  of  his  departure  to  take 
up  an  appointment  as  electrician  at  Annandale  Colliery. 

Mr.  Cecil  C.  Higgens  has  resigned  his  post  as  assistant  engi- 
neer with  Messrs.  Ozonair,  Ltd.,  of  We^itminster,  to  take  up  an 
appointment  as  sectional  engineer  with  the  Yorkshire  Electric 
Power  Co. 

According  to  the  Builway  Gazette,  Mb.  C.  H.  Merz,  on  leaving 
Melbourne,  will  proceed  to  Bombay  to  report  on  the  suggested 
electrification  of  the  suburban  railways  there,  reference  to  which 
was  made  in  our  issue  of  November  1st,  page  701. 

A  complimentary  dinner  will  be  given  to  Mb.  Frank  Bailey, 
chief  engineer  and  joint  managing  director  of  the  City  of  London 
Electric  Lighting  Co.,  Ltd.,  at  the  Waldorf  Hotel,  on  December 
12  th.  Many  past  and  present  members  of  the  engineering  staff  of 
the  City  of  London  Electric  Lighting  Co.  will  be  present.  Any  of 
our  readers  who  are  interested,  but  have  not  received  particulars, 
are  asked  to  communicate  with  the  joint  secretaries,  Mr.  P. 
Eycroft,  Electricity  Department,  Hounslow  ;  and  Mr.  F.  Sumner 
Smith,  Amberley  House,  Norfolk  Street,  Strand,  London,  W.C. 

Obituary. — F.  M.  N.  Dresixg. — The  telegraph   world 

has  again  to  mourn  the  loss  of  one  of  its  prominent  members, 
Frederik  Michael  Nicolai  Dresing,  R.D,,  CSt.O.,  C.C.P.,  K.C.R.S., 
C.C.D.,  K.S.,  Advisory  Director  in  the  Imperial  Chinese  Telegraphs, 
who  died,  in  Pekin.  of  pneumonia,  on  the  15th  inst.  Dresing  was 
the  youngest  son  of  the  well-known  Danish  politician,  Landstings- 
mand,  Stats-revisor,  F.  N.  Dresing,  and  was  born  at  A^oerbjerggaard, 
Norresundby,  Jutland,  in  January,  1867.  In  1881  he  entered  the 
Great  Northern  Telegraph  Co.'s  service,  where  his  great  ability  and 
"  untiring  energy  were  soon  apparent ;  and  he  was  utilised  and 
trained  at  several  of  the  company's  stations  both  in  Europe  and 
China.  In  the  Far  East  he  organised  and  directed  important  cable 
work  for  many  years,  and  when  in  1900  the  political  state  of 
afairs  made  it  imperative  that  Shanghai  should  be  brought  into 
cable  communication  with  Northern  China,  the  work  was  entrusted 
to  Dresing,  and  accomplished  by  him  to  the  entire  satisfaction  of 
all  parties  concerned.  In  1903  Dresing  was  offered,  and  accepted, 
the  leadership  of  the  Chinese  School  of  Telegraphy  in  Shanghai, 
where  the  young  Chinese  receive  their  technical  education  before 
their  appointment  to  the  different  stations  of  the  Chinese  Empire. 
When  Dresing,  in  the  following  year,  left  the  Great  Northern 
Telegraph  Co.,  the  Chinese  Government,  which  had  long  noticed 
and  appreciated  his  many  and  varied  capabilities,  made  him 
Advisory  Director.  From  this  date  until  his  death,  and  in  spite  of 
his  always  delicate  health,  an  enormous  work  has  been  done  by 
Dresing  for  the  development  of  telegraphy  in  China,  not  merely 
from  a  technical  standpoint,  but  by  important  concessions  and 
treaties  with  foreign  powers  which  he  negotiated  and  carried 
through  with  abUity,  energy,  and  keen  sightedness,  as 
well  as  diplomatic  tact.  The  many  decorations  which  he 
received,  not  only  from  Denmark,  China,  and  Japan,  but 
many    European    countries,  also    testify    to  the   appreciation  of 
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his  work  and  talents.  To  these  brilliant  gifts  Was  added  an 
unliable  and  pleaain?  personality,  with  t'ood  conversational 
powers,  90  that  in  social  life,  too,  ho  will  be  much  missed.  He 
was  hospitality  itself,  and  his  house  at  Shanghai,  always  full  of 
jfiiests,  was  almost  an  international  rendezvous.  He  was  always 
ready  to  render,  not  only  Rood  advice,  but  a  holiiinsr  hand  to  all 
who  needed  it :  first  and  foremost  to  his  own  countrymen,  two  of 
whom  watched  at  his  bedside  until  the  last.  Dresing  was  4.5  years 
of  age,  and  unmarried. 

Dispatches  from  Renter's  Paris  agent  published  in  the  daily 
Press  slate  that  thtre  has  just  passed  away,  "poor  and  unknown," 
Chables  BoiiSKUL,  "the  first  discoverer  of  the  principle  of  the 
telephone."  whose  claim  was  "rfcrgnifcd  30  years  ago  by  llr. 
Graham  liell  and  Mr.  Edison."  It  was  in  IS.5.5  that  Borseul.  who 
had  studied  telegraphy  "propounded  the  theory  of  the  telephone." 
His  chiefs  allowed  him  to  publish  his  discovery,  but  warned  him  to 
devote  his  attention  to  more  serious  matters. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


NEW    COMPANIES    REGISTERED. 


Kriipka  &  Jncoby,  Ltd.  C12.5,36S\— This  company  was  regis- 
tered on  November  Uth,  with  a  capital  of  i'n.OOO  in  ill  tliares,  to  rarry  on  the 
bnsineHH  u(  ImporterB  of,  and  dealers  in,  electric  ligbtinR  applianceB  in  Buc. 
cession  to  the  business  carried  on  by  O.  Krujika  &  H.  A.  Jacoby,  as  "  Krupka 
and  Jacoby.  The  nubacribers  (with  one  share  each)  are  :— H.  Barrett,  2-.'t, 
West8trcet,Finsbury  Circus,  Fl.C,  solicitor :  R.  K.  Koch,  110,  Gordon  Road, 
Ilford,  cashier.  Private  company.  The  number  of  directors  is  not  to  be  leSj 
than  two  or  more  than  three;  the  Brst  are  O.  Krupka  and  H.  A.  Jacoby 
Registered  c  lllce,  11,  (jiueen  Victoria  Street,  E.C. 

• 

Kilmnriiock  IndiiRtrinI  Development  Sj  iidic ate,  Ltd.  (8,430"). 

— This  company  was  registered  in  Kdinbuigh  on  November  Sib,  wiili  a  capital 
ofi.'l,000  in  i'l  shares,  to  carry  on  the  business  of  makers  of  electric  lamps  or 
other  light-giving  brdies.  The  subscribers  (with  one  share  each)  are  ;  — F.  H. 
Pegu,  Manna  Road,  Prestwick,  electrical  engineer  ;  J.  Bmith,  CO,  Bank  Street, 
Kilmarnock,  accountant.  Private  company.  Table  "A"  mainly  applies. 
Registered  ofllce,  .O?,  Bank  Street,  Kilmarnock. 

.lames  Lowden  &  Co.,  Ltd.  (:!.90.".).— This  company  was 
registered  in  Dublin  on  November  7tb,  with  a  capital  of  i:r.,(XIO  in  i'l  shares, 
to  carry  on  the  basincss  of  contractors,  sanitary,  heatinc  lighting,  electrical 
and  general  engineers,  &c.  The  Bubscriberfi  (with  one  share  each)  are  ;— J. 
Lowden,  Easton  Avenue,  Belfast,  contractor;  J.  W.  Lowden,  Harton,  Cyprus 
Qardens,  Belfast,  contractor  :  R.  H.  Lowden,  Easton  Avenue,  Belfast,  con- 
tractor. Private  company.  The  first  directors  are  J.  Lowden,  J.  W.  Lowden 
R.  H.  Lowden  ;  qualirtcatlon,  100  shares.  Registered  office,  M),  Ann  Street, 
Belfast. 

M.V.i  Syndieate,  Ltd.  (12.5,279). — This  company  was  registered 
on  November  <lth,  with  a  capital  of  £30.000  in  £1  shares,  to  carry  on  the 
business  of  a  light  and  power  company  in  all  its  branches,  and  that  of  elec- 
trioians,  electric,  water,  gas  and  mechanical  engineers.  &c.  The  subscribers 
(with  one  share  each)  are: — A.A.Amos,  28,  Liverpool  Road,  Lcyton,  clerk; 
G.  E.  Banders,  The  Priory,  West  Molesey,  clerk.  Private  company.  The 
number  of  directors  Is  not  to  be  less  than  three  or  more  than  five  ;  the 
subscriber  J  are  to  appoint  the  first;  remuneration  as  fixed  by  the  company. 
Registered  by  Ashurst,  Morris,  Crisp  &  Co.,  17,  Throgmorton  Avenue,  E.C. 

London    and    Siibiirlian    Traetion    Co.,    Ltd.    (.125,469).— 

Rek-istered  November  'JOih,  by  Bircham  &  Co  ,  .'iO,  Old  Broad  Street,  E.C. 
Capital,  £3  250,000  in  £1  shares  (1,600,000  preference).  Objects:  To  acquire 
and  hold  shares,  stocks,  debentures,  debenture  stocks,  bonds,  obligations  and 
securities  issued  bv  the  Metropolitan  Electric  Tramways,  Ltd.,  the  Tram- 
ways (M  E.T.)  Omnibus  Co.,  Ltd  ,  and  the  London  United  Tramways,  Ltd., 
or  any  other  oonipaijies,  having  for  its  objects  the  business  of  proprietors  or 
operators  of  tramways,  railways,  light  railways,  omnibusi  s.  cabs,  vans  or  other 
public  or  private  conveyances  of  any  descr^ition,  or  generally  of  carriers  of 
passengers  or  goods  by  any  form  of  traction  ;  to  put  forward  a  "  Scheme  for 
Consolidation  of  the  interests  of  the  shareholders  in  the  Metropolitan  Electric 
Tramways,  Ltd.,  the  Tramways  (M.E.T.)  Omnibus  Co.,  Ltd.,  and  the  London 
United  Tramways,  Ltd.,"  a  print  of  which  has  for  the  purpose  of  identification 
been  subscribed  by  two  of  the  subscribers  to  the  memorandum  of  association  ; 
to  construct  or  acquire  tramways,  railways  and  light  railways  in  the  United 
Kingdom,  and  to  equip,  maintain  and  work  by  electricity,  steam  or  other 
mechanical  power,  or  by  horse  traction,  all  tramways  and  railways  belonging 
to  the  company,  to  carry  on  the  business  of  tramway,  rsilway,  motor-omnibus 
and  van  proprietors,  carriers  of  passengers  and  goods,  jobmasters,  vehicle 
manufacturers  and  repairers,  coach  house  and  stable  builders,  Ac.  The  sig- 
natories (with  one  shares  each)  are :— Emile  Garcke,  1,  Kingsway,  W.C, 
director;  J.  Dev.  ii^hire,  1,  Ktngsway.  W.C,  director;  E.  R.  Loames,  1, 
Kingsway,  W.C  .  director  of  tramways  (M.E.T.)  Omnibus  Co.  ;  W.  M. 
Acworth,  The  Albany,  Piccadilly,  W.,  barrister;  H,  H.  Stanley,  Electric  Rail- 
way House,  8.W.,  railway  director;  C,  H,  Dade,  1,  Kingsway,  W.C,  joint 
manager,  Brit'sh  Electric  Traction  Co.,  Ltd. ;  A.  L.  Barber,  1,  Kingsway,  W.C, 
secretary,  Mt^tropolitan  Electric  Tramwajs,  Ltd.  Minimum  cash  subscrip- 
tion, seven  shares.  The  first  dii  ectors  (to  number  not  less  than  three  or  more 
than  seven)  are  to  be  appoin'ed  by  the  signatories;  qualification,  i:lOO; 
remuneration,  £1,200  per  annum,  divisible ;  directors'  borrowing  powers 
restricted  to  one-half  the  aggregate  nominal  amount  of  the  share  capital  for 
the  time  being  issued  and  outstanding. 

CJillespie  Partners,  Ltd.  (125,411). — This  company  was  regis- 
tered on  November  Ifith,  with  a  capital  of  £1,200  in  1,000  preference  shares  cf 
£1  each  and  4.000  ordinary  shares  of  Is.  each,  to  carry  on  the  business  of 
manufacturers  of  and  dealers  in  railway  and  tramway  permanent  way 
materials,  wheels,  tixe^  and  general  rolling  stock  equipments,  c^c,  and  to 
adopt  an  agreement  with  J.  D.  Gillespie,  C.  G.  Gillespie  and  J.  E.  Eraser. 
The  subscribers  (with  20  shares  each)  are:— J.  D.  Gillespie,  81,  Gracechurch 
Street,  E.G.,  merchant;  C.  G.  Gillespie,  81,  Gracechurch  Street,  E  C,  mer. 
chant ;  J.  E.  l-'raser,  Hendon  Paik,  Mill  Hill,  N.W.,  merchant.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  three  or  more  than 
four;  the  first  are  J.  D.  Gillespie,  C.  G.  Gillespie  and  J-  E.  Praser;  qualifica- 
tion, £20.      Registered  by  Godden,  Son  &  Holme,  34,  Old  Jewry,  E.C. 

National  Electric  Times  Co.,  Ltd.  (I25,48ii).— This  company 

was  registered  on  November  21st,  with  a  capital  of  £6,000  in  £1  shares,  to  take 
over  the  business  of  an  electric  clock  manufacturer,  carried  on  by  H.  B.  Swift,  at 
15,  Great  Sutton  Street,  tJlerkenwell,  K.C  The  subscribers  (with  one  share 
each)  are:— Col.  Sir  T.  Sturmy  Cave,  K.O.B.,  Kilworth,  Woking ;  H.  B.  8wif^, 
A.M.I. E.E.,  15,  Great  Sutton  Street,  Clerkenwell,  E.C,  electrical  engineer. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  three  or 
more  than  five  ;  the  subscribers  are  to  appoint  the  first ;  qualification,  100 
shares  ;  remuneration,  £50  each  per  annum  (chairman  £75),  and  a  percentage 
of  the  profits,    Registared  office,  16,  Great  Button  Street,  E.C. 


Hoiirton-on-tlie-Water  Electric  Light  and  Power  Co.,  Ltd. 

Particulars  of  £750  debentures,  created  August  12tb,  1912,  filed  pursuant  to 
Sec.  93  (a)  of  the  Companies'  (Consolidation)  Act,  1908,  the  amount  of  the 
present  issue  being  £500.  Property  charged  :  The  company's  undertaking 
and  iKopcrty,  present  and  future,  including  uncalled  capital.    No  trustees. 

Newcastle-upon-Tyne   Electric   Supply   Co.,  Ltd.— .Second 

mortgage  debenture,  dat.-d  October  24tb,  1912,  to  secure  £250,000,  charged  on 
the  company's  undertaking  and  property,  present  and  future,  including  un- 
called capital.    Holders  :  Lloyds  Bank,  Ltd.,  Newcastle-on-Tyne. 

Dixon  &  Corbett  and  II.  S.  Newall  &  Co.,  Ltd.— Particulars 

of  £30.000  debentures,  created  by  resolutions  of  Juno  14th  and  October  25th, 
1912,  filed  pursuant  to  Sec.  9:1  (8)  of  the  Companies'  (C jnsolidation)  Act, 
190H;  the  whole  amount  being  now  issued.  Property  charged ;  The  company's 
undertaking  and  property,  present  and  future.    No  trustees. 

Lea,  Son  &  Co..  Ltd.— Particulars  of  £500  debentures,  created 
October  2()th,  19^2,  filed  pursuant  to  Sec.  98  (3)  of  the  Companies'  (Con- 
solidation) Act,  1908;  the  whole  amount  being  now  issued.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future,  including  un- 
called capital.    No  tiiistees. 

Orford   Electric    Lisrlit  and  Power  Co.,  Ltd.— Particulars 

of  £.100  debentures,  created  May  Slst,  1912,  filed  pursuant  to  Sec.  93  (8)  of  the 
Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being 
£;jr,o.  Property  charged  :  The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.    No  trustees. 

Electromobile  Co.,  Ltd.— Issues  on  September  30th  and 
November  6lh,  19i2,  of  £787  lOs.  debentures,  parts  of  a  series  of  which 
particulars  have  already  been  filed. 

Imperial    Tramways  Co.,  Ltd.— Capital  £4ii0,000  in  20,000 

pref.  and  20,000  ord.  shares  of  £10  each.  Return  dated  February  asth  (filed 
September' 10th,  19r2).  All  shares  taken  up;  £100,000  paid ;  £300,000  con- 
sidered as  paid.     Mortgages  and  charges  :  £30t>,000. 

Foster  Engineeringr  Co.,  Ltd.— Issue  on  November  13th,  1912, 
of  £1,000  debentures,  part  of  a  series  of  which  particulars  bare  already  been 
filed. 

Perceval  Spencer,  Ltd.— Debenture  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital,  dated 
November  nth,  1912,  to  secure  £1.600.  Holder:  W.  Jones,  Nassau  House, 
Eccles,  near  Manchester.  Memorandum  of  satisfaction  in  full  on  November 
nth,  1912,  of  debenture  dated  Ojlobor  8th,  1900,  securing  £371,  also  notified. 

Rliondda   Tramways   Co.,    Ltd.— Particulars    of    £240,oou 

debentures,  created  by  resolutions  of  March  13tb,  1911,  and  November  8th, 
1912,  and  secured  by  trust  deeds  dated  March  24th,  1911,  and  November  13th, 
1912,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Consolidation)  Act,  1908, 
the  amount  of  the  present  issue  being  £10,000.  Property  charged  :  Tramways 
and  right  of  user  of  same,  and  lands  with  generating  station  and  other 
premises,  together  with  tramway  equipment,  &c.,  and  certain  purchase 
moneys,  and  the  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital.  Trustees:  Law  Debenture  Corporation,  Ltd.,  41, 
Threadncedle  Street, E.C. 

Meclianlcal  Appliances  Co..  Ltd.— A  memorandum  of  satis- 
faction in  full  on  October  26th,  1912,  of  debentures  dated  December  3l8t,  19C6, 
securing  £:luO,  has  been  filed. 

Fredk.  Jones  ii  Co.,  Ltd.  (110,247).— Return  dated  September 
a7th,  1912.  Capital,  £15,000  in  £1  shares.  All  shares  taken  up.  £7  paid. 
£14,993  considered  as  p^id.    Mortgages  and  charges  :  Nil. 

Electric  Reduction,   Ltd.  (54.724').— Return  dated   November 

14th,  1912.  Capital,  £40.000  in  £1  shares  (16,'200  preference).  All  shares  taken 
up.  £13,000  paid  on  13.000  preference.  £27,000  considered  as  paid  on  3,200 
preference,  and '23,800  ordinary.    Mortgages  and  charges  :  £7.5()0. 

Rochdale  .\sbestos  Co.,  Ltd.— Mortgage  dated  November  let, 
1912.  to  secure  £1,700,  charged  on  certaip  lands  and  premises  in  Shawclough, 
Rochdale.     Holder  :  H.  Bland,  Lee  Cottage,  Shawclough,  Rochdale. 

X.  L.  Electric  Co.,  Ltd.— Two  debentures  dated  October  80th 
and  November  Ut,  1912,  to' secure  £1,250  and  £750  respectively,  charged  on  the 
company's  undertaking  and  property,  present  and  future,  including  uncalled 
capital.    Holder :  Capt.  C.  Wiener,  Ewell  Castle,  Surrey. 

J.  Kirby  &  Co.  (Leeds),  Ltd.— A  memorandum  of  satisfaction 

in  full  on  November  6ch,  of  debentures  dated  August  17th,  1912,  securing  £300, 
has  been  filed. 

Llanelly  and  District  Electric  Lighting  and  Traction  Co., 

Ltd.— Trust  deed  dated  November  Uth.  1912  (supplemental  to  trust  deed  dated 
August  3rd,  1911',  to  secure  £15,000  debenture  stock  ranking  ^jart  pnttfut  viilh 
£60,000  like  stock  issued  under  principal  deed,  charged  on  company's  lighting 
and  tramway  undertakings  and  its  leasehold  power  station,  car-shed  and  other 
assets,  including  uncalled  capital.  Trustees:  Century  Insurance  Co.,  Ltd.,  18, 
Charlotte  Square,  Edinburgh. 

Mexican  Fuel  and  Power  Co.,  Ltd.— Issue  on  November  19th, 

1912,  of  £()0O  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

British    Electric     Traction     Co.,     Ltd.— Mortgage     dated 

November  19th.  1912.  to  secure  £20.000,  charged  on  leasehold  premises  known 
as  Electrical  Federaticm  Buildings,  Kingsway,  W.C.  Holders :  Alliance 
Assurance  Co.,  LtJ. 


Victoria    Falls   and    Transvaal    Power    Co,— On 

October  1st  last  the  reduntion  in  the  standard  price  per  unit,  in 
accordance  with  the  provisions  of  the  licences  issued  to  the  Yictoria 
Falls  and  Transvaal  Power  Co.,  Ltd.,  and  the  Rand  Mines  Power 
Supply  Co.,  Ltd.,  came  into  force.  The  net  earnings  of  the  com- 
bined companies  for  the  month  of  October,  inolucling  the  output 
from  part  of  the  Vereeniging  station  at  present  in  commission, 
amounted  to  £35,131. — Finuncial  Xews. 

Canadian  General  Electric  Co. — A  quarterly  dividend 

of  IJ  per  cent,  on  the  common  stock  for  the  three  months  to 
December  31st  is  announced,  together  with  a  bonus  of  1  per  cent, 
making  a  total  of  8  per  cent,  for  the  year. 
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CITY    NOTES. 


(ity  and  Sonth  London  Railway  Co. 

Mr.  C.  B.  Stuart  Wortlet,  M.P.  (chairman),  presided  on  Tuesday 
at  the  Great  Eastern  Hotel,  E.G.,  over  an  extraordinary  meeting  of 
the  shareholders,  in  connection  with  the  scheme  of  arrangement 
with  the  Underground  Electric  Railways  Co.,  Ltd. 

The  Chair.man  said  the  board  met  the  shareholders  with 
mingled  regret  and  pleasure  ;  regret  that  they  should  have  to  ask 
them  to  part  company  with  the  board,  and  pleasure  that  they  were 
offering  what  they  considered  to  be  a  substituted  investment  of  an 
advantageous  kind.  They  had  for  some  months  been  in  a  position 
of  some  natural  anxiety,  while  their  stock  had  been  the  sport  of 
rumours  that  neither  shareholders  nor  board  could  prevent.  The 
actual  effective  negotiations  that  produced  the  offer  they  were 
submitting  began  only  quite  recently.  They  were,  however,  the 
resumption  of  conversations  that  had  been  interrupted  for  some 
months  by  events  that  were  beyond  the  board's  control.  During  those 
months  they  were  not  in  a  position  to  say  that  absolutely  nothing  was 
taking  place ;  while  any  rumour  that  they  contradicted  would  have 
been  taken  to  imply  the  confirmation  of  some  other  among  the  many 
rumours  not  covered  by  the  particular  contradiction.  He  assumed 
that  each  of  them  had  read  the  circular  that  they  had  addressed  to 
the  holders  of  the  ordinary  stock.  He  had,  therefore,  not  to  repeat, 
but  only  to  explain  or  amplify,  the  statements  that  the  circular  con- 
tained, and  he  would  have  to  add  some  assurances  that  were  due  to 
other  classes  of  proprietors.  It  was  to  be  supposed  that  the 
ordinary  stockholders  whom  he  addressed  all  belonged  to  some  cue 
or  otherof  three  possible  classes.  They  might  be  (1)  of  those  who 
desired  to  accept  this  scheme  and  see  it  go  through  ;  (2")  of  those 
who  did  not  for  themselves  accept  the  scheme,  and  who  did  not 
desire  to  see  it  go  through  ;  and  (3)  of  those  (and  they  knew  from 
letters  received  that  there  were  such)  who  did  not  care  to  accept 
the  scheme  for  themselves,  but  who  desired,  nevertheless,  that  it 
should  go  through.  Let  him  address  himself  to  the  latter  class 
first.  Here  they  had  those  who  thought  it  would  be'best  for  them  to 
remain  in  the  concern  with  a  single  new  and  influential  and  powerful 
partner  substituted  for  a  number  of  unorganised  individual  partners 
who  were  neither  influential  nor  powerful.  To  those  he  ventured  to 
say  that,  under  the  inexorable  conditions  under  which  most  enter- 
prise was  carried  on,  they  could  not  have  things  both  ways.  The 
acquisition  by  the  Underground  Co.  of  a  controlling  interest  in  the 
City  and  South  London  Railway  might,  indeed,  have  the  effect  of 
bringing  them  a  rejuvenated  plant,  new  and  valuable  connections 
and  extensions,  and  a  revenue  to  correspond.  But  the  danger  was 
that  if  even  only  a  small  number  of  their  stockholders  should  (by 
refusing  their  assent  now)  try  to  gamble  themselves  into  the 
position  of  being  left  in  the  concern,  either  alone  or  with  very  few 
others,  to  share  in  all  the  advantages  he  had  named,  their  example 
might  be  followed-  by  too  many  others,  with  the  consequence  that 
the  influential  partner  and  rejuvenated  plant,  and  the  improving 
revenue,  might  never  come  into  existence  at  all.  In  that  case  their 
last  state  would  be  worse  than  the  first,  for  they  would  be  left  to 
their  fate,  knowing  always  what  their  fate  might  be.  Coming  to 
those,  if  there  were  any  such,  who  neither  accepted  this  scheme 
themselves  nor  wished  others  to  do  so.  Now,  ought 
they  to  refuse  acceptance ,'  And  why  did  they  say 
that  those  who  did  accept  were  right  in  accepting .' 
What  was  the  prospect  for  those  who  refused  if  their  policy 
should  be  found  on  December  5th  to  have  been  also  that  of  a 
number  of  stockholders  holding  stock  sufficient  to  stop  the  scheme  .' 
In  answering  this  question  he  naturally  did  not  wish  to 
"  bear  "  their  own  stock,  or  to  exaggerate  anything  for  argumenta- 
tive purposes.  He  had  no  need  to  go  beyond  plain  and  published 
facts.  In  July,  1911,  they  paid  £1  15s.  per  cent,  on  the  ordinary 
stock.  In  January,  1912,  they  paid  £1  lOs.  In  July,  1912,  they 
paid  £1  5s.  Their  weekly  published  traflics  of  the  current  half- 
year  up  to  Sunday  last  showed  a  decrease  of  £5,116.  That  was 
for  21  weeks.  For  26  weeks,  at  the  same  rate  of  decrease,  the 
falling  off  would  be  £6,334.  To  pay  5s.  per  cent,  for  26  weeks  on 
the  ordinary  stock  required  £1,860.  The  loss  of  the  £6,334  was, 
therefore,  equivalent  to  a  reduction  of  about  15s.  per  cent,  for 
the  half-year  in  the  dividend  on  the  ordinary  stock.  He  would 
be  glad  to  be  able  to  set  off  against  these  figures  any  prospect 
there  might  .be  of  a  fall  in  the  price  of  coal.  But  they 
met  no-one  just  now  who  foretold  anything  but  a  rise  in 
coal,  and  therewith  the  rise  in  prices  of  stores  and  materials 
of  all  kinds  that  always  accompanied  a  rise  in  coal.  Add 
to  this  that  the  motor-buses  had  by  no  means  developed  to  the 
full  the  services  they  might  give  along  the  Clapham  Road,  and  so 
far  as  concerned- districts  beyond  Clapham,  such  as  Balham  and 
Tooting,  whence  they  still  got  many  passengers,  the  motor-'buses 
could  hardly  be  said  to  have  begun  at  all  to  give  a  through  service 
to  Lonflon.  Now,  what  did  the  Underground  Co.  offer  to  the 
ordinary  shareholders  in  place  of  the  prospects  they  now  had  if 
they  remained  as  they  were  ?  They  were  offered  a  participating 
share  in  a  traffic  which  was  not  only  growing  already,  but  of  which 
the  possible  extended  sources  were  by  no_  means  fully  developed. 
The  London  Electric  Railways  had  a  system  which  enabled  people 
to  be  carried  underground  through  the  heart  of  the  West  End  to, 
and  from,  Finsbury  Park,  Highgate,  Golder's  Green,  Hampstead, 
Hammersmith,  Kensington,  and  the  Elephant  and  Castle.  They 
touched  the  great  railway  termini  at  King's  Cross,  St.  Pancras, 
Euston,  Marylebone,  Charing  Cross  and  Waterloo.  Through  the 
lines  of  other  companies  connected  with  them  they  reached  Liver- 
pool  Street,   London   Bridge,   the    Bank,    Oxford    Circus,    Marble 


Arch,  Shepherd  s  Bush,  and  all  their  own  stations  to  Clapham 
Common.  Their  contemplated  extensions  would  see  them  at 
Paddington  ;  and  beyond  Paddington  at  Queen's  Park,  where  they 
would  get  a  contact  with  the  suburban  traffic  of  the  London  and 
North-Western  RaUway,  which  at  one  time  they  hoped  the  London 
and  North-Western  were  going  to  give  to  them.  And  northwards 
they  were  to  extend  beyond  Hampstead  to  Edgware.  Their  tunnels 
were  of  the  more  modern  and  larger  calibre  ;  their  stations  and 
their  carriages  were  such  as  enabled  them  to  carry  far  more 
passengers  in  a  given  time  than  the  South  London  -with  their 
present  resources  could  ever  hope  to  take.  Their  4  per  cent, 
preference  stock  stood  to-day  at  80.  The  £40  of  that  stock  that 
they  were  offered  in  part  exchange  for  their  £100  of  City  and  South 
London  ordinary  had,  therefore,  a  market  value  of  £32.  Its 
dividend  was  protected  by  an  earning  power  evidenced  by  the  fact 
that  on  their  ordinary  stock  of  more  than  9  millions,  a  dividend  of 
1  per  cent,  had  already  been  paid.  They  were  offered  in 
further  part  exchange  a  participation  in  the  present,  and 
all  future,  earnings  of  that  ordinary  stock.  That  London 
Electric  ordinary  stock  had  at  present  no  quotation, 
being  all  in  one  ownership  and  never  having  been  put  on  the  market. 
Should  this  scheme  result  in  bringing  into  existence  some  thousands 
of  new  owners  of  this  stock,  a  Stock  Exchange  quotation  would  be 
properly  asked  for.  But  at  present  they  must  value  it  for  them- 
selves as  best  they  could.  A  stock  which,  in  the  last  completed  year, 
divided  £93,000  odd,  and  carried  over  £12,000,  would,  in  their  opinion, 
be  most  conservatively  valued  at  30.  At  that  price,  the  .€25  of  that 
stock  which  was  offered  in  completion  of  what  they  were  to  get  for 
their  £100  V.  &  S.L.  ordinary  must  be  worth  £7  10s.  Added  to  the 
£32  he  mentioned  a  few  moments  ago,  the  £7  10s.  made  £39  lOe., 
as  the  value  of  what  they  were  being  offered.  If  they  took  the 
London  Electric  Ordinary  at  35,  they  would  be  getting  not  £39  IDs., 
but  £40  15s).  for  their  £100  of  C.  &  S.L.  ordinary.  In  this  connec- 
tion, let  him  remind  then^hat  it  was  not  12  months  since  their  own 
stock  was  at  no  more  than  27,  before  rumours  began  to  fly  around, 
and  after  a  half-year  in  which  a  dividend  at  the  rate  of  so  much 
as  £1  15s.  per  cent,  had  been  paid.  So  much  for  capital.  As  to 
their  future  income,  assuming  a  dividend  of  1  per  cent,  on 
London  Electric  Ordinary,  they  would  be  getting  an  income 
of  no  less  than  £1  17s.  per  annum  on  every  £100  of 
C.  4:  S.L.  ordinary  that  they  exchanged  under  this  scheme. 
And  any  increase  in  the  dividend  on  London  electric  ordinary  would 
not  only  increase  their  income  and  the  capital  value  of  their  London 
Electric  ordinary,  but  it  ought  to  increase  the  capital  value  of  the 
London  Electric  preference  as  well.  They  submitted,  therefore, 
that  the  value  that  they  had  the  chance  of  getting  in  exchange  for 
their  present  holding  was  not  only  good  value  at  the  present  moment, 
but  gave  them  also  a  share  in  prospective  values  of  a  promising 
kind.  This  was  a  meeting  of  ordinary  stockholders,  and  what 
he  had  said  so  far  had  been  addressed  mainly  to  them.  But 
there  was  also  the  large  and  important  body  of  holders  of 
their  £850,000  of  preference  stocks,  all  of  whom  deserved 
no  less  than  the  ordinary  did  to  have  their  interests  protected 
by  the  board,  and  who  looked  to  them  to  see  to  it  that  the 
new  state  of  things  would  be  an  advantage  also  to  them. 
The  preference  stockholders  would,  of  course,  have  an  oppor- 
tunity later  on  of  giving  their  votes  at  a  W^harncliflfe 
meeting,  when  the  main  operative  part  of  the  scheme,  namely, 
the  application  to  Parliament  for  powers  to  enlarge  their 
tunnels,  came  forward  for  the  sanction  of  the  statutory  proportion 
of  stockholders.  But  they  were  justified  in  expecting  also,  now  and 
at  this  earlier  stage,  information  over  and  above  that  which  the 
circular  gave  to  holders  of  ordinary  stock.  The  preference  stock- 
holders were,  of  course,  not  concerned  with  the  estimates  of  what 
ordinary  stcckhoMers  would  get  if  they  elected  to  go  out.  They  had 
to  think  of  the  situation  as  it  would  be  if  and  when  the  present 
ordinary  stockholders  had  gone  out,  and  the  Underground  Electric 
Co.  had  become  the  owner  of  a  governing  proportion  of  the  ordinary 
stock.  In  that  case  he  repeated  to  the  preference  stockholders  the 
warnings  that  he  had  already  addressed  to  ordinary  stockholders 
as  to  what  awaited  them  if  things  went  on  as  they  were  now.  Let 
him  add  to  those  warnings  that  he  believed  they  could  not  hope 
to  regain  the  customers  they  had  lost,  unless  they  increased  the 
speed  of  the  trains  and  the  comfort  of  the  carriages.  That  meant 
improved  or  new  engines  and  larger  tunnels.  There  was  only  one 
direction  in  which  they  could  extend  to  a  new  territory  ;  and 
to  do  that  they  would  require,  besides  some  added  miles 
of  line  and  tunnel,  greater  carrying  capacity  in  the  trains, 
which  meant  that  they  must  be  either  more  frequent  or  longer.  In 
either  case  that  meant  a  complete  re-equipment  of  the  line.  All 
these  were  possible  improvements,  if  only  they  could  raise  the  large 
sums  of  money  that  they  required.  He  submitted  that  with  their 
present  financial  resources,  these  things  were  impossible  ;  and  that 
the  only  thing  that  could  make  them  possible  was  some  such 
alliance  as  that  which  they  were  proposing,  and  which  did  offer  the 
higher  speed,  the  larger  tunnels,  the  longer  carriages,  and,  more- 
over, a  through  connection  with  the  Hampstead  and  Golder's  Green 
district,  which  was  at  present  beyond  their  reach.  The  new 
physical  connection  intended  to  be  established  at  Euston  between 
the  Hampstead  Tube  and  their  line  would  enable  passengers  in  the 
future  to  be  taken  through  without  change  of  carriage,  possibly 
every  minute  and  a  half,  right  away  from  Hampstead,  Golder's 
Green  or  Edgware  to  the  Bank  and  beyond  that  to  all  their  stations 
on  the  south  side  of  the  river.  Under  this  alliance,  if  accepted, 
the  preference  stockholders  would  have  a  new  and  powerful 
partner  interested  in  improving  and  developing  to  the 
utmost  the  earnings  of  the  line  and  especially  the 
dividend  on  the  ordinary  stock,  which  was  the  preference 
holders  margin  of  security.  That  partner  was,  moreover,  the  part- 
owner  of  the  very  motor-'hnses  from  whose  competition  they  were 
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now  »ufferiii(f .  He  was  In  ft  position  to  make  that  competition  yet 
more  damapinjf  to  them  than  it  already  was.  The  arranKement 
they  propoaeil  would  change  him  from  a  competitor  and  an  enemy 
Into  ft  cooperative  friend  and  a  feeder  of  their  cystem.  Let  him 
add  a  word  for  the  further  assurance  of  the  preference  stockholders. 
It  was  part  of  the  scheme  that  their  present  old-fashioned  tunnels 
fpf  only  10  ft.  •-'  in.  and  10  ft.  3  in.  diameters  should  be  enlarged  to 
the  diameter  of  the  up-to-date  tulies  of  the  London  Electric  Kail- 
ways  Co.  Their  en^'ineers  assured  them  that  this  could  be  done 
without  interruption  to  traffic.  But  in  order  to  provide  afrainst 
all  risks,  the  Bill  to  sanction  these  works  would  ask  for  powers  to 
indemnify  the  preference  stockholders  afrainst  loss  of  dividend 
duriuK  the  period'of  reconstruction.  With  regard  to  the  future 
constitution  of  the  directorate,  the  arrangements  were  not  yet 
complete,  but  they  must,  of  course,  be  in  accord  with 
the  reciuirements  of  those  who,  if  the  scheme  w-ent 
throutjh,  would  have  a  controlling  interest  in  the  undertaking. 
The  City  and  South  London  Co.  would  remain  in  legally  separate 
existence,  and  it  was  right  that  they  should  know  that  it  was 
intended  that.  sul)ject  to  re-election  at  the  proper  times,  he  would 
remain  its  chairman.  They  would  have  to  regret  the  disappearance 
of  some  valued  friends,  but  he  had  reason  to  think  that  his  was  not 
the  only  familiar  luce  that  at  their  future  meetings  they  would 
continue  to  tee  on  this  side  of  the  table.  It  was  usual,  and,  he 
thought  they  would  say,  just,  that  directors  retiring  should  receive 
reasonable  compensation,  and  they  had  made  the  proper  disclosure 
of  the  fact  that  that  was  to  be  so  in  this  casa.  It  was  not  usual  to 
go  further  into  particulars  unless  the  compensation  was  intended 
to  be  out  of  proportion  to  what  precedent  would  justify.  A 
subject  of  proper  an.\iety,  both  on  the  shareholders'  part  and  of  the 
board,  was  the  future  of  their  loyal  and  excellent  staff.  Ho  was 
glad  to  say  that  they  had  assurances  that  all  that  was 
possible  would  be  done  by  way  of  absorbing  them  in  the 
combined  staff  of  what  would  be  much  like  a  joint 
undertaking,  and  that  cases  not  so  provided  for  would 
be  dealt  with  in  the  same  spirit  as  those  of  retiring  directors. 
The  stockholders  in  this  railway  were  those  who  either  initiated  or 
had  since  supported  an  enterprise  which  had  been  and  still  was  of 
great  service  to  the  toiling  millions  of  London.  As  pioneers  they 
had  gained  experience  which  had  greatly  profited  the  newer  under- 
takings of  the  kind.  Both  those  who  left  the  City  and  South 
London  and  those  who  remained  in  it  deserved  very  well  of  the 
London  public.  Like  the  London  public  they  were  all  interested  in 
having  the  greatest  possible  efficiency  given  to  the  various  transit 
facilities  and  services  available  to  the  London  public.  This  scheme 
recognised  that  present  community  of  interest,  as  well  as  the  risks 
taken  and  services  rendered  in  the  past.  The  board  believed  it  to 
be  good  for  the  shareholders  tor  the  same  reasons  that  made  it  good 
for  the  public  ;  and  with  much  respect,  but  without  doubt  or  hesi- 
tation, they  advised  them  to  take  it  while  they  had  the  chance. 

Mr.  Cami'UELI-  said  it  appeared  to  him  the  company  were 
suffering  from  being  pioneers,  other  lines  had  had  the  benefit  of 
their  experience,  and,  in  consequence,  had  been  able  to  outcut  them 
in  a  way.  He  saw  nothing  but  for  the  shareholders  to  accept  the 
scheme.  He  would  like  to  know  how  long  it  was  anticipated  that 
the  enlargement  of  the  tunnels  would  take  :  whatamount  of  money 
was  required  for  that,  and  who  would  raise  it .'  He  took  it  that  if 
the  shareholders  stood  out  they  would  be  left  in  the  cold  for  a  con- 
siderable time  before  receiving  any  dividends.  He  would  like  to 
know  if  the  Underground  Co.  would  hold  the  common  stock  of  the 
City  and  South  London,  or  did  they  intend  to  convert  it  in  any 
way .' 

Mr.  Barker  said  that  if  money  had  to  be  raised  for  enlarging 
the  tunnel  and  reconstructing  the  generating  station,  and  so  on, 
their  dividends  would  disappear  for  many  years,  and  hence  he 
readily  fell  in  with  the  proposals. 

Mr.  Vest  asked  how  the  transaction,  if  carried  out,  would  be  to 
the  benefit  of  the  London  Electric  Co  .'  The  Underground  Co.  were 
the  purchasers,  but  were  doing  so  by  unloading  their  stock  in  the 
London  Electric. 

The  Chairman  said  he  could  hardly  answer  the  question  of  how 
long  it  would  take  to  enlarge  the  tunnels,  but  two  years  after  getting 
the  Parliamentary  powers  would  be  the  minimum.  He  was  also 
very  reluctant  to  say  what  sum  would  be  required,  for  he 
knew  from  bitter  experience  the  great  danger  of  doing  so,  but 
they  could  take  it  that  these  possibilities  had  been  gone  into  by  the 
experienced  gentlemen  who  advised  the  Underground  Co.  The 
capital  would  technically  be  raised  by  the  City  and  l^outh  London 
Co.  it  the  scheme  went  through.  The  controlling  interest  would 
be  held  by  the  Underground  Railway  Co.,  and  it  would  be  to  their 
interest  to  see  that  the  capital  was  raistd  in  away  most  advan- 
tageous to  them  as  holders  of  ordinary  stock.  The  Underground 
Co.  had  assured  the  board  that  they  would  hold  the  stock  for 
a  considerable  time,  and  what  that  time  might  be  they  could 
judge  for  themselves.  If  they  attempted  to  convert  or  get 
rid  of  it  before  the  reconstruction  had  taken  place  they 
would  not  be  likely  to  do  so  on  advantageous  terms.  They 
would  be  deeply  interested  in  getting  the  reconstruction 
made  speedily  and  efficiently.  In  answer  to  Mr.  Vest,  the  London 
Electric  would  get  a  new  and  valuable  connection  to  the  Bank. 

Mr.  Highton"  asked  if  the  works  would  be  carried  out  by  their 
own  engineers  or  by  those  of  the  London  Electric  Co.,  and  was  it 
proposed  to  give  their  generating  station  up? 

The  Chairman  said  that  obviously  this  was  a  matter  which 
must  be  dealt  with  by  the  reconstituted  board,  but  at  present  the 
intention  was  to  employ  their  own  engineers. 

A  Shareholder  asked  why  it  was  that  the  price  of  the  stock 
fell  two  points  when  the  terms  of  the  arrangement  were  made 
public .' 

The  Chairman  said  this  was  due  to  market  anticipations  having 


gone  beyond  what  was  proper  whilst  the  present  quotation  accorded 
with  the  actual  value  of  what  was  being  offered. 

No  resolution  was  proposed. 

Mr.  You  no,  in  moving  a  vote  of  thanks  to  the  chairman,  said 
he  had  attended  10  half-yearly  meetings  of  the  company,  and 
had  watched  the  hopes  and  fears  of  the  company.  They  had 
always  had  skilful  chairmen.  As  he  sat  there,  he  had  wondered  if 
the  shade  of  their  old  friend,  Mr.  Mott,  who  was  the  originator  of 
the  line,  was  present.  If  Mr.  Mott  were  alive,  he  would  deplore 
what  they  were  doing,  but  his  sound  common-sense  would  approve 
of  it. 

COL.  Pkruv  seconded  the  motion,  and  it  was  carried. 


.Malaga  Electricity  Co.,  Lttl. 

The  sixteenth  ordinary  general  meeting  of  the  shareholders  of  the 
above  company  was  held  on  Tuesday,  at  the  offices,  39,  Coleman 
Street,  E.C..  Mr.  F.  Belcher,  F.C.A.,  the  chairman,  presiding.  The 
proceedings  were  private,  but  from  a  copy  of  the  report  suiiplied 
to  us  we  gather  that  the  sale  of  current  in  1911  amounted  to  218,192 
ptas.  as  against  221,051  ptas.  in  the  previous  year,  a  decrease  of  3,3.59 
ptas.  The  total  income  from  all  sources  amounted  to  2<)0,17ij  ptas. 
as  again.-it  2t!)<,.')l(i  ptas.  in  1910,  showing  a  decrease  of  8,341  ptas. 
The  number  of  S-c.r.  lamps  on  December  31st,  1911,  was  2r),083,  as 
compared  with  2.'>,1H9  in  1910,  an  increase  of  594.  The  expenditure 
in  MaUga  has  decreased  from  205,975  ptas.  in  I'.HO  to  171,511  ptas. 
in  1911,  a  difference  of  34,404  ptas.  The  profit  for  the  year,  apart 
from  any  depreciation,  is  £2,859,  an  increase  from  last  year  of 
£973.  Practically  the  whole  of  this  profit  has  been  applied  to 
depreciation,  and  there  is  a  balance  to  carry  forward  of  £73,  as 
against  £7  in  1910.  The  engineer,  Mr.  Crawshaw,  reports  that  the 
upkeep  of  the  plant  has  been  well  maintained,  and  that  the  cables, 
transformers  and  sub-stations  are  in  good  condition.  The  directors 
aimounce  the  decease  of  the  chairman,  the  late  Mr.  R.  C.  Wyatt, 
who  had  occupied  that  position  since  the  incorporation  of  the  com- 
pany. The  vacancy  thus  caused  on  the  board  has  been  filled  by 
the  directors  appointing  Mr.  A.  de  Zulueta, 


Stock  Exchange  Xotices.— The  Committee  have  ordered 
the  undermentioned  securities  to  be  quoted  in  the  Official  List : — 

British  Colombia  Telephone  Co.,  Ltd.— £400,000  4*  per  cent,  first  mortgage 
debenture  Block. 

New  York  Telephone  Co.— .£1,750,000  45  per  cent.  firBt  and  general  mortgage 
bonds  (Nos.  E  la,601  to  17,500  o(  £200  and  C  80,001  to  87,600  of  £100  each),  m 

'\"ictorla  Kails  and  Transvaal  Power  Co.,  Ltd.— Farther  issue  of  180,000 
preference  shares  o(  £1  each,  fully  paid  (Nos.  1,708,001  to  1,838,000).; 

Companies  Struck  off  the  Register.— The  following 

companies  have  been  struck  off  the  register,  and.Larel  accordingly 
dissolved  :  - 

British  Power,  Traction  and  Lighting  Co.,  Ltd. 

Chipping  Norton  and  District  Electric  Light  and  Power  Co.,  Ltd. 

El  ctrical  Corporation,  Ltd. 

8.M.H.  Tramway  Byndlcate,  Ltd. 

Prospectus. — Ulilitics  Improvement  Co. — Lloyd's  Bank, 
Ltd.,  has  been  receiving  applications  for  the  purchase  of  §5,000,000 
of  6  per  cent,  cumulative  preference  stock  in  this  company  at  86. 
The  company  is  largely  interested  in  American  gas  and  electrical 
undertakings. 

Adelaide  Electric  Supply  Co.,  Ltd,— The  directors 

have  (according  to  the  Finamifr')  declared  a  final  dividend  of  5  per 
ent.,  making  10  per  cent,  for  the  year,  together  with  a  bonus  of 
2  per  cent.,  both  free  of  income-tax,  on  the  ordinary  share  capital  of 
the  company  in  respect  of  the  financial  year  to  August  31st. 


STOCKS    AND    SHARES. 


Tnesflay  Evening. 
Foreign  political  complications  are  once  more  playing  a  jangling 
part  in  the  markets  of  the  Stock  Exchange.  Nobody  believes  that 
Europe  will  be  plunged  into  war  simply  because  Austria  and  Servia 
cannot  agree  about  a  port ;  but,  on  the  other  hand,  it  is  not 
pleasant  to  have  these  continual  telegrams  as  to  mobilisations  of 
various  armies  abroad.  Their  influence  is  as  effective  as  it  is 
indirect.  It  wet-blankets  enterprise  and  speculative  courage, 
while  the  investor  himself  prefers  to  keep  money  at  the  bank  on 
deposit  rather  than  buy  stocks  and  shares  at  a  time  so  unquiet  ae 
the  present.  1,1, 

Since  our  last  report  was  written,  the  principal  feature  has  neen 
the  announcement  that  the  Speyer  group  proposes  to  bring  the 
Central  London  Railway  and  the  City  and  South  London  into  the 
Tube  and  Tram  circles  which  it  controls.  This  came  as  a  surprise, 
and  not  a  few  people  think  that  the  South-Western  Railway- and 
possibly  the  Great  Western— have  made  a  great  mistake  m  allowmg 
the  Central  London  to  slip  through  their  fingers  mto  the  hands  ot 
such  keen  competitors  as  the  Tube  people  are. 

Upon  prices  in  the  stock  market  the  first  effect  has  been  distinctly 
disappointing  to  holders  of  the  securities.  Some  attempt  was  made 
at  a  bullish  demonstration  upon  the  news  becoming  public,  but  this 
fizzled  out,  and  manifestly  the  people  who  had  got  m  earlier  m  the 
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month  on  advance  information — or  guees — as  to  what  was  goinp 
on,  were  anxious  to  take  their  handsome  profits.  Consequently, 
all  the  three  ordinary  stocks  of  the  Central  London  show  substantial 
falls,  and  a  drop  of  4  took  place  in  City  and  South  London. 
Tuesday's  meetinsr  to  approve  the  scheme  failed  to  stimulate  the 
price.  On  the  other  hand,  Metropolitans  were  run  up  to  o7i,  the 
assumption  being  that  the  Speyer  group  would  not  remain  satisfied 
until  they  had  completed  their  work  by  the  acquisition  of  the 
Metropolitan  Company  also,  which  would,  of  course,  include  the 
Great  Northern  and  City.  This  seems  a  reasonable  supposition. 
and  those  who  take  up  Metropolitans  at  the  present  time  will 
probably  see  good  profits  sooner  or  later,  though  it  may  be  a  waiting 
game.  The  price  subsequently  eased  off  to  57,  and  Districts,  after 
being  41],  went  back  to  40',. 

Following  upon  the  Central  London  sensation  came  a  sharp  rise 
in  London  United  Tramways  Preference  shares,  which  put  up  the 
price  to  6i  before  it  reacted  to  Ci,  while  Metropolitan  Electric 
Tramways  Ordinary  at  l^V  show  ^  reaction.  Quotations  had  been 
lower,  but  were  stiffened  again  on  publication  of  details  as  to  the 
manner  in  which  it  is  proposed  to  carry  out  the  amalgamation  of 
the  two  undertakings.  A  new  company  is  to  be  created  called  the 
London  and  Suburban  Traction  Company,  the  securities  in  which 
are  to  be  offered  in  exchange,  optionally,  for  those  at  present 
exisi  ing  in  the  other  concerns.  Dealings  have  already  begun  in 
London  and  Suburbans,  for  special  settlement,  the  Ordinary  being 
about  9s.,  the  Preference  ICis.  3d.,  and  the  Debenture  stock  90. 

Underground  Electric  Ordinary  lost  6s.  of  their  big  improvement 
of  last  week,  and  the  company's  Income  Debentures  are  two  points 
lower. 

A  word  of  warning  may  not  be  amiss  in  connection  with  these 
London  traffic  schemes.  This  is  not  the  column  for  the  discussion 
of  public  benefits  or  disadvantages  arising  out  of  the  business  ;  but 
we  may  be  forgiven,  perhaps,  for  venturing  to  suggest  that 
investors  should  not  overlook  certain  considerations  which  would 
be  obvious  enough  were  it  not  that  a  glamour  of  success  and 
popularity  at  present  hangs  over  these  arrangements.  The  careful 
observer  can  hardly  fail  to  be  struck  by  the  accumulating  discon- 
tent against  the  motor-'bus.  To  examine  the  subject  thoroughly 
would  require  a  column  or  two,  instead  of  a  paragraph,  but  a  few 
words  are  sufficient  to  draw  attention  to  the  protests  arising  in 
various  parts  of  London  against  the  development  of  motor-'bus  traffic.'. 
The  London  General  Omnibus  Company  is  one  of  the  most  profitable 
links  in  the  traffic  chain,  but  that  some  kind  of  legislation  will  be 
directed  against  its  exuberant  enterprise  there  seems  to  be  little 
doubt.  Also  it  needs  to  be  remembered  that  one  man  will  only 
require  two  journeys  a  day  to  get  him  to  and  from  his  work  :  some 
people  talk  as  though  traffic  in  London  were  illimitable  ;  and  they 
use  that  same  man  over  and  over  again  in  their  calculations  per 
diem.  Maybe  the  wise  man  is  he  who  is  taking  advantage  of  the 
present  buoyancy  of  such  shares  as  London  United  Tramways  Pre- 
ference to  slip  out  of  his  holdings. 

The  Electric  Lighting  market  is  steady,  with  very  few  altera- 
tions. South  London  Ordinary  went  back  J,  and  South  Metro- 
poHtan  7  per  cent.  Preference  are  l^  better.  These  are  the  only 
changes  on  the  week.  One  hears  on  all  sides  that  certain  negotia- 
tions are  in  progress  which  will  vitally  affect  the  interests  of 
metropolitan  electric  lighting  shareholders ;  but,  on  the  other 
hand,  those  who  are  in  the  best  position  to  give  an  opinion  say  that 
too  much  is  being  made  of  these  expectations,  and  that  they  are 
still  premature.  Obviously,  however,  the  matter  must  be  farther 
advanced  than  it  was  six  months  ago,  since  it  has  not  been  dropped  ; 
and  illumination  of  the  mystery,  as  we  suppose  it  must  be  called, 
is  awaited  with  keen  interest. 

The  Foreign  Tramway  and  Power  group  is  quieter  than  usual. 
In  the  Mexican  division  changes  are  mostly  against  holders  as 
regards  the  Common  shares,  though  for  the  bonds  there  is  still 
steady  demand.  British  Columbia  Electric  Preferred  Ordinary  rose 
a  point  to  120.  Canadian  General  Electric  Common  shares  are 
similarly  better.  Para  Electric  Railway  Ordinary  slipped  back  ^ 
after  their  rise  last  week.  The  Anglo-Argentine  Tramways  group 
maintains  its  firmness. 

Telegraph  and  Telephone  issues  show  a  rising  tendency.  The 
improvements  are  small,  but  well  distributed.  The  feature  is  a 
rise  of  10s.  in  Great  Northerns,  which  show  indications  of  throwing 
off  their  recent  depression.  Eastern  Extensions  continue  to  make 
headway,  and  Eastern  Telegraph  Ordinary  stock  is  a  point  up. 
Anglo-American  Deferred  rose  i.  The  fluctuations  amongst  the 
bonds  are  slight.  National  Telephone  Deferred  is  unchanged  on 
balance  ;  and  Marconis,  after  having  been  a  strong  market,  eased 
off  considerably  in  sympathy  with  the  dulness  of  other  speculative 
shares  produced  by  tbe  news  from  abroad. 

The  Manufacturing  division  is  firm.  Telegraph  Constructions 
put  on  £1,  and  Henley's  rose  }.  Castner-Ke liners  are  ^\  harder 
again,  the  recent  meeting  being  regarded  as  satisfactory.  A  fall 
of  lOs.  in  India-Uubber  shares  lowered  the  price  to  9.  Rubber 
shares  are  better,  although  the  vague  talk  of  a  coming  rise  in  the 
raw  product  is  more  in  evidence  than  is  business  in  the  share 
market. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Fort- 

Receipts for 

No. 

Route 

Locality. 

night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

wkB. 

open. 

£ 

£* 

£ 

*• 

Inc 

Aberdeen     •• 

Nov.  20 

2,f86 

+    176 

25 

39,167 

+      4f5 

14-4 

Ayr 

Birmingham  Corp. 

„    23 

394 

+      28 

27 

10,310 

+      265 

8 

..    16 

t2,C04 

+  5,229 

33 

862,688 

+  100,967 

67-17 

Blacliburn   .. 

„    20 

2,316 

+    208 

34? 

41,876 

+      809 

14-62 

Blackpool  Corp.    . . 

„    21 

900 

+     107 

6l,7c5 

+  6,770 

11-87 

Blackpool-Fleetw'd 

„    23 

502 

-      19 

20 

24,039 

—     501 

8 

Bournemouth 

„    20 

2,970 

+    118 

339 

65,849 

+  1,992 

21-96 

Bradford      .. 

„     10 

10,fc79 

+    609 

83 

185,167 

—       82 

66 

Brighton      . . 

„    24 

l,f90 

+      45 

34 

86.927 

—     990 

9-6 

Bristol 

,.    22 

12,9411 

41,619 

325,991 

♦  27,079 

30-6 

Brit.  Eleo.  Trao.  Co. 

;  Airdrie      . . 

„     16 

600 

■1-      76 

46 

13,783 

+   3.443 

8-66 

Barnsley  . . 

„     15 

!<95 

+      22 

8,324 

—      215 

Barrow     . . 

„     16 

660 

+      66 

„ 

17,526 

+  3,5'48 

6-S7 

Devonport 

„     16 

1,016 

+      16 

„ 

24,78il 

+   1,70s 

8-86 

Gateshead 

„     15 

2,161 

+      57 

„ 

48,11.-, 

+        67 

11-26 

Gravesend 

„    15 

426 

+      19 

„ 

9,741 

—      If4 

6-6 

Greenock.. 

,.     16 

1.614 

+    147 

„ 

37.328 

+  3,881 

7-26 

Kidderminster  .. 

„     15 

196 

+       1 

6,626 

+        98 

Merthyr   .. 

..     16 

407 

—        8 

„ 

9,282 

-     879 

a-9 

Metropolitan 

„     15 

16,963 

+    197 

„ 

404,161 

—  1,582 

23 

Middleton 

,.     16 

(01 

+      10 

„ 

16,424 

—      327 

8-6 

Mid.  Joint  Com'tee 

„     15 

6,679 

+    409 

„ 

160,959 

+  7,879 

Oldham— Ashton 

„     )5 

1,1*5 

I-      41 

„ 

28,164 

+  1.623 

9-18 

Peterborough     . . 

„     16 

238 

+      15 

, 

6,821 

+      856 

6-81 

Potteries  . . 

„     16 

4,8C3 

-1-      71 

„ 

88,782 

—  1,371 

29 

Rothesay . . 

„    16 

96 

+      20 

„ 

10,448 

+      491 

2-76 

Southport 

1.    16 

608 

+      26 

„ 

18,907 

—      226 

8-17 

B.  Metropolitan.. 

„    16 

1,607 

+      26 

„ 

39,051 

-      920 

Swansea   . . 

„    16 

a.ai? 

^      84 

63,154 

+      276 

ia-e 

Tynemouth 

„    15 

802 

-1-        9 

„ 

11,826 

-      932 

3-76 

Weston-8-Mare  . . 

„    15 

64 

+        1 

„ 

6,790 

—  1,298 

8 

tWorcester 

»    15 

602 

+      13 

„ 

12,760 

+   1,092 

6-76 

Wrexham 

..     16 

225 

+      20 

„ 

6,307 

+      690 

YorkB.  Wool.  Diat. 

„    15 

2,157 

+      71 

„ 

49,689 

+  1,212 

W 

Miscellaneoue    . . 

„     16 

402 

—       8 

•• 

10,673 

+      173 

•• 

Burnley 

„    23 

2,941 

-1-    288 

12  44 

-7 

Burton-on-Trent  .. 

,.    24 

617 

+      20 

84 

9',816 

-  '  460 

6-6 

Bury 

..    24 

2,4i;6 

+      18 

34 

44,635 

-■  1 173 

22-6 

Cardiff 

„    28 

4,666 

-^    264 

34 

83,682 

—  1,471 

17-86 

Chatham  and  Dist. 

M    21 

1,670 

+      32 

47 

40,293 

+      I 

14-96 

Cork 

..    21 

870 

-      11 

47 

a2,6'.6 

—      989 

9-89 

Croydon 
Darlington  .. 

„    1.5 

3,346 

+      89 

83 

1 0,234 

—      822 

11-6 

,.    53 

462 

■I-        4 

84 

7,682 

+       87 

4-87 

Darwen 

,.    22 

656 

+       46 

34 

9,679 

+      80, 

4-86 

Dover 

„     16 

889 

—     20 

33 

8,612 

—      695 

4-76 

Dublin 

„    22 

10,541 

+    i66 

I22,oeo 

—  8,172 

54-21 

East  Ham    . . 

„    23 

2,071 

+      27 

84 

36.675 

—      849 

7-87 

Olasgon 

„    33 

37,839 

+    480 

413,662 

-  8,283 

98 

HastingB 

„    21 

1,461 

+      27 

19-3 

Hull 

„    23 

6,028 

+    16. 

84 

100',' 95 

+  I'.SOl 

13-6 

HlkestOD      .. 

•,    14 

110 

-       7 

33 

3,722 

—      725 

Ipswich 

„    16 

741 

-1-      81 

33 

16,f07 

-      171 

10-6 

Kilmarnock.. 

„    23 

806 

+       9 

27 

4,r,39 

—     156 

4-2f 

Lancashire  United 

„    20 

2,586 

+     97 

47 

6S,889 

+      110 

89 

Leeds 

..    28 

16,209 

-H    874 

81 

266.5B3 

+  9,070 

66 

7-6 

Leicester     . . 

„  as 

6,166 

+    J85 

47 

120,093 

+  3,926 

30 

Leith 

„    23 

1,218 

+      98 

278 

I8,9J5 

+      507 

8-72 

Liverpool     .. 
tL.0.0 

„    16 

24,163 

+  1,568 

46? 

560,291 

+  23,545 

119 

'3 

„    18 

81,8,0 

-4,663 

1,371,417 

-73,007 

141-1 

-1 

London  United     .. 

„    23 

10,784 

+    172 

298,581 

-13,460 

Lowestoft    . . 

„    28 

839 

+        9 

'7 

l,b97 

-       19 

3-6 

Manchester 

.,    2.3 

82,748 

+  1,112 

81 

672  906 

+  20,146 

106 

Newcastle   .. 

..    23 

9.049 

+    6E6 

160  351 

+   2,968 

81-8 

,, 

Newport 

.,    16 

1,497 

+      59 

33 

23,4i7 

—      405 

7-26 

Oldham 

,.    24 

3  860 

+    144 

35 

72,291 

+  4,604 

38 

Pontypridd  . . 

„    18 

843 

+      11 

33 

13,169 

-      644 

6-6 

Preston        . .        . . 

„    20 

1.63  c 

+    112 

34 

28  .357 

+   1,«02 

10 

Rotherham  .. 

..    20 

1,756 

+    412 

33? 

25,7-6 

+  2.668 

18 

'6 

Balford 

,.    25 

10  131 

+    376 

3)? 

172,665 

+  4,105 

41 

Sheffield      .. 

„    26 

18  993 

+  1,234 

234,297 

+  10,188 

40 

,, 

Boatbampton 

»    20 

2;i  6 

-      3) 

83 

42,674 

-      210 

11 

Boathend-on-Sea  .. 

„    20 

1,086 

+    166 

34 

28,659 

+  2,948 

7 

Bonth  BbieldB 

1.    23 

1.168 

+      44 

84 

21848 

+      253 

10-36 

,, 

Tyneslde     .. 

„    20 

900 

+      56 

91 

10,339 

-      586 

11 

,^ 

Wallasey     .. 

„    23 

1,969 

+     106 

33? 

38,474 

-      2  6 

8-73 

,, 

Walthamstow 

„    28 

1,282 

+      64 

34 

25,168 

—  1,078 

8 

,, 

West  Ham , . 

„     14 

5  002 

—    298 

82? 

86,162 

—  3,632 

16-4t 

la 

Wolverhampton   .. 

„    20 

1,963 

+    129 

Si 

84,606 

+      864 

18-76 

Oen.  London  BIy.. . 

„    23 

11,072 

f    583 

21 

101,377 

+  2,992 

6-78 

■4 

City  &  B.  Lon.  Rly, 
Dublin-Lucan  Rly, 

..    24 

6,936 

-    725 

21 

61327 

-  6,116 

7-26 

,, 

..     22 

223 

+       9 

21 

3,156 

-       87 

t 

,, 

G.N.  and  City  Rly. 

„    23 

2,9?2 

-   248 

21 

29.459 

-      450 

B'6 

,, 

L'pool  Overh'd  Rly. 

..    24 

3,114 

+    289 

31,f>2D 

+  8,884 

6-6 

,, 

Llandudno-Col.Bay 

..    22 

284 

+      31 

eij 

16,039 

+      783 

6-6 

,, 

Lend.  Eleo.  By.  Co. 

„    23 

28,910 

—      (5 

271,850 

+  4,tl5 

91-36 

,, 

Mersey  Ballway    .. 

„    23 

4  671 

+    2=7 

21 

44  873 

+  4,664 

4-6 

,, 

Metropolitan  Rly... 

.,    24 

?4,9I5 

-    197 

21 

356,630 

+  6,419 

>6-76 

,, 

Met.  District  Bly... 

„    23 

27,013 

+  2,080 

261,249 

1  21  130 

36 

Anglo-Argentine   .. 

,.    18 

114,383 

+  11,396 

2,360,369 

+  111,436 

,, 

gAnokland   .. 

Dot. 

19,071 

•  2,586 

4 

78  029 

+  13.172 

34-1 

•8 

Bombay  (B.B.T.)  .. 

Nov.   1 

6,124 

—    615 

43 

132  252 

+  6,131 

,, 

SBrlsbane    . . 

Sept. 

22,700 

+  1,B60 

9 

181,094 

-  3,566 

^, 

Calcntta 

Nov.  28 

S6S3 

+    619 

,, 

{Kalgoorlie.W.A... 

Oct. 

2,966 

3l".743 

3d-6 

Madras 

Nov.  15 

1617 

+   'l96 

34,859 

+  3',79l 

147 

"a 

SMontevldeo         •. 
Perth  (W.A.) 

Oct. 

28  488 

+  3  464 

i'i 

346,306 

+  47,163 

,, 

Nov.  22 

8  831 

+    513 

81,824 

■  12,420 

a 

•• 

'  Compared  with  the  oorrespoDding  period  ul  1911. 
I  Inolades  horse,  steam  and  other  reoBlsta, 


t  One  week  only, 
S  One  month. 


Continental, — Germaxy. — Tbe  Rbeiniscbe  Scbuckert 
Geaellachaft  fiir  Electriache  Industrie,  of  Maonheim,  is  declaring  a 
dividend  of  7i  per  cent,  for  the  last  financial  year.  It  is  also  pro- 
posed to  increase  the  capital  of  the  concern  from  £276,000  to 
£400,000. 

Mackay  Companies. — Tbe  usual  (quarterly  dividend  of 

1 J  per  cent,  on  the  common  shares  has  been  declared. 


Cable  Factory  for  SoutlianiptOD, — The  S/ar  states 
that,  "Subject  to  confirmation  by  the  local  authority,  negotiations 
have  been  concluded  for  the  acquisition  of  10  acres  of  land  at 
Southampton  by  a  firm  of  electric  cable  manufacturers.  The  site 
is  part  of  the  reclaimed  land  on  the  western  shore,  and  the  com- 
pany propose  to  erect  works  at  a  cost  of  £200,000.  Between  500 
and  600  men  will  be  employed,  and  the  weekly  wage  bill  is  ex- 
pected to  absorb  £1,500.' 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENeLI8H    ELECTRICITY   SUPPLY   AND  POWER   COMPANIES. 


Boornemouth  4  Poole,  Ord,     . . 

Do.    4J%Pro(...        .. 

Do.    Second  6  %  Prel. 

Do.    44  %  Deb.  Stock  . . 
Brompton  *  Kondlngton,  Ord... 

Do.    7%  Cum.  Pre! 

Central  Kleotrlo  Supply,  4  %\ 

(Sum.  Deb.  I 

Cbsrlng  Cross,  Went  Knd  4  City 

Do.    4J%  Cum.  Prut 

Do.     "  City     Undertaking  "  I 
4i  %  Cum.  Prof.  J 

Do,  Do.  4%  Deb 

Chelsea,  Ord 

Do.    4i%Deb 

City  o(  London,  Ord 

Do.    6%  Cum.  Pre! 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%Pref 

Do.    4»%Deb 

Do,    4$  %  Second  Dob. 
Edmondflon's,  Ord. 

Jo.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Onm.  Pref 

Do.    4i  %  First  Deb 

Ho»e 


e 

6 

B 

*i 

e 

n 

100 

4 

6 

B 

Stock 

*il 

10 

8 

10 

H 

Stock 

B 

100 

44 

10 

« 

10 

H 

Stock 

*i 

Stock 

H. 

B 

Nil 

B 

Nil 

100 

H 

B 

6 

B 

B 

100 

H 

E 

9 

OloBlng 
Qaotations 
Nov.  26th. 


10  —  104 

98  —100 

n  —  94 

84—    9 
97  —100 


4—44 
94  —  9fi 

44-  6 
98  —101 
16  —  18 
194-  1^ 


114-  lis 

115-  12J 
106  —108 


84-87 

99-05 
7^    8 


4  19 

6  14 
4  10 


6  17  1 

4  17  7 

4  14  9 

B  19  6 


^•P*  DWdendB 
Bli're.        ">' 


Kensington  ft  Enlghtsbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  44  %  Deb,  .. 

London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mori.  Deb.    . . 

Metropolitan         

Do.    44  %  Cum.  Pref 

Do.    44  %  First  Mori.  Dob.  . . 

Do.     84%  Mort.  Deb 

Midland  Electric  Corporation  I 

44  %  First  Mort.  Deb,  I 

Newoastle-on-Tyne  B  %  Pref.,  1 

Non-Com.  f 

North  Metropolitan  Power  Sap- 1 

ply,  6  %  Mortgages  (Bel.) ) 

Notting    Hill,   6  %  Non-Cum.  1 

Prel.) 

Oxford  

St.  James'  and  Fall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%Dob 

Smitbfleld  Markets,  Ord. 

South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 

South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 

Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster.  Ord, 
Do,    44%  Cum.  Pref 


Closing 
Qaotatlons 
Nov.  96th. 


44  !     44 


n-  81 

90-98 
78  —  89 
1|-    24 


r. 


984-1014 
10  -  11 

94-  loJ 

«*- J 

8.5  —  88 
1«-  11 
9i-    88 

98  —101 

96  —  99 

at-   84 

84?—  884 
8i-  9i 
H-    H 


8  19 
4  10 


4  16  8 
4  16  7 
3  19    7 


COLONLiL   AND    FOREIGN    ELECTRICITY    SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Oaloutta,  Ord 

Do.    6%  Pref „.    ■• 

Calgary  Power,  Isl  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%Pref.    ..        ;■        •. 
Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%Deb.     ..   ^    ••     .    •• 

Bleo.  Lt.  and  P.  of  Ooohabamba,  1 

6  %  Bonds ) 

Bleo,  Supply  Victoria,  6  %  1st  1 

Mort.  Deb. ) 

Bleo.  Dor.  Ontario,  6   %    1st  1 

Mort.  Bonds  ( 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref .. 

Karainistiquia  Power,  6%  Q.  Bs. 

Madras,  Ord 

Melbourne,  6  %  lat  Mort.  Deb. 
Mexican  El.  Lt.,  6  %  Ut  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    B  %  iBl  Mort.  Gold  Bds. 


6 

R 

A 

B 

84 

7t 

E 

6 

B 

100 

B 

6 

8100 

7 

7 

SlOO 

7 

1 

1 

» 

100 

6 

5 

100 

6 

a 

100 

B 

B 

8600 

E 

B 

10/- 

Nil 

1 

n 

B 

8600 

B 

B 

5 

Nil 

100 

B 

E 

B 

6 

8i6o 

4 

41 

»100 

7 

1 

B 

S 

i-96i 
118  —199 
118  —199 

i-  1 
94  —  97 

85  —  67 


954-  974 


84-88 
103  —106 
95-97 


5    6    S 

6  19    4 

4  16    6 

+1 

6    4    9 

+  1 

6  14    8 
6  14    9 
8    0    0 
E    8    1 
6    3    9 

6  13    8 

5  9    7 
Nil 

8  14    6 
4  14    4 

4  ie   8 

6  18    8 

—1 

4  11    0 

+  1 

6  19    1 
6    a    1 

Monterey  Rly.  Light  ft  Power,  1 

6  %  Ist  Mort.  Deb. ) 

Montreal,  Lt.,  H.  and  Power   .. 

Northern,  Lt.,  Power  and  Coal,  1 

E  %  iBt  Mort.  Bonds  ) 

Elver  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.     .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  I 

1st  Mort.  Dob.  / 

Sbawinigan  Water,  Capital 

Do.    6  %  Con.  iBt  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cru»  Lt.,  P.  and  T.,  B  %  1 
iBt  Mort.  Deb. ) 
Victoria  Falls  Power,  Prel. 
West  Kootenay  Power  and  Lt.,  \ 
iBt  Mort.  6  %  Gold ) 


100 
•100 
8600 
Stock 

Do. 

Do. 

100 
8100 
8500 
Stock 


E 

B 

B 

9t 

6 

Bn 

0 
6 
E 

6 
B 

44 

44 

B 
B 

5 
B 

tl  Jl 


84  -  87 
934  —989 

84  —  33 
940  —960 
106  —111 
109  —104 


100  — 1C8 
1004—1024  id 

i»4— 1014 

934-  964 

\%-  1 

1034-1054 


6  16    0 
8  15    4 


4  16 
4  10 


TELEeRAPH  AND  TELEPHONE  COMPANIES. 


AmaEon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph      . . 

Do.    6%  Pref 

Do,    Def 

Anglo  ■  Portuguese   Tel.,  6  %  1 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Onba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  Umted  States  Cable 
Direct  W.  India  Cable,  44  %1 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Bastern  Extension 

Do.    4%  Deb 

Bast  and  S.  Africa  Tel.  4  %  | 

Mt.  Db.  Mauritius  Sob.  j 

Qlobe  Telegraph  and  Trust      . . 

Do.    6%Pref 

Oreat  Northern  Telegraph       . . 
Indo-European  Telegraph 
Uackay  CompanieB  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 
Do.    7  %  Cum.  Partic.  Prel. 


10 

4 

stock 

B 

8100 

8 

siooo 

4 

stock 

H 

Do. 

6 

Do. 

Wh 

100 

B 

E 

7 

Stock 

4 

10 

6 

10 

lU 

E 

4 

B 

10 

10 

6 

100 

44 

Stock 

7 

Do. 

8* 

Do. 

4 

10 

7 

Stock 

4 

9E 

4 

10 

6 

10 

6 

10 

18 

96 

IH 

8100 

6 

81U0 

4 

1 

90 

1 

17 

..  75-    8i 

6  97-99 
Bt  145  —147 
4  984—  964 
67  -  69 
1104—1114 
265-  96 
109  —104 

74-  7:i 

81  —  83 
9  —  10  xd 
16  -  17  xd 
84—  4 
64-  7 
U-  71 
984—1004 
131  —134 
764-  784 
954—  974 
ISJ-  18g 

97  —  99 

98  —  101 
lOJ-  Hi 
125-  13| 
984-  294 


+   4 


6  15  6 

4  16  9 

5  3  3 
4  16  8 

6  0  0 
6  17  8 


4    0  10 

3  19  8 
6    7  7 

4  11  4 
6  9  0 
6  12  1 
6  19  4 


Monte  Video  Telephone,  Ord. .. 

Do.    B%Pref 

National  Telephone  Def. 

New  York  Telep., 44% Gen.  Ends. 

Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4 '5S  Red.  Deb 

PaoiSo  and  Earopean  Tel.,  4  %  I 
Guar.  Debs. ) 

Reuter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    5  %  Com.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to   1,6001 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  9nd  Pref. 

Do.    6  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

81 

1 

B 

E 

stock 

« 

100 

44 

44 

1 

8 

«t 

1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

44 

44 

6 

R 

6 

6 

b 

94 

94 

100 

4 

4 

10 

94 

ut 

10 

6 

6 

10 

6 

6 

100 

6 

B 

10 

7 

7t 

stock 

4 

4 

81000 

a 

H 

'il- 


;^ 

inj 

+  i 

ifl. 

91) 

m 

129 

1014 

1 

1*8 

99 

3,',xd 

10*  xd 

10  xd 

103» 

+  >i 

188 

-974 

-h 

-101 

4  10    8 

4  11     6 

0  10 


4    8  11 

3  18    6 

4  0  10 


Unless  otherwise  stated,  all  shares  are  fully 


paid.  a  Paid  in  deferred  interest  warrants.  t  Interim  Dividend.  1  8b.  in  Funded  DiyidendCCTtB_ 


CONTINUED    ON    NEXT    PAGE. 
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THE    ELEOTEICAL    REVIEW.  [Voi.71.  No.  1,827,  novembeb  29, 1912. 


SHARE    LIST    OF    ELECTRICAL    COilLTANIES.-iContinved.) 

ELECTRIC  RAILWAYS   AND   TRAMWAYS.— HOME. 


Bsth  Trams,  Pret.  Ord 

Do,    6%Pref 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cam.Pr'f. 

Do.  7%Non-CQin.  Pr'f. 

Do.  6%Perp.  Deb.     .. 

Do.  4i  %  3nd  Deb. 

Oeotral  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4%  Deb 

Citj  &  Boatb  London,  Ord. 

Do.    6%  Pref.,  1891    .. 

Do.        Do.         1896    .. 

Do,        Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    *i  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.  .. 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


^ 

4i 

4 

4 

ii 

6 

4 

4 

Nil 

i 

i 

Closing 
Quotations 

Nov.  26th. 


P      ft 

76  —  81 

U  —  13 
5—7 
89  —  99 
36  —  Sil 
92  —  96 

77  —  81 
ei  —  83 


107  —109 
101  — iOO 
107  —109 
97  —  99 
12  —  13 
2!r-   2J 

Jl—  5? 
69  —  74 

2i-  25 
77  —  82 
81  —  83 
96  —  88 

6S-  61 
72  —  76 


jCs.  d. 

NU 
6    8    1 

6  11    1 


4  11     9 

4  11     9 

4  12    7 

'4  11     9 

4    0  10 

4  12     4 

-* 

Nil 

8    6    8  1 

6    17 

4  U     0 

4  17    7 

6    0    6 

4    1    8 

-* 

+1 

6    5    8 

Metropolitan  Railway  Consol. . . 

Do,     BorplDB  Lands     .. 

Do.    B*%Deb 

Do,     81%  Pref 

Do,    BJ%C!on.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4%  Prior  Lien    .. 

Do.    4i  %  First  Pref 

Do.    8i%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4i  %  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4%  Deb 

Underground     Eleo,    Railways 

Do.     "A" 

Do.    6%  First  Com.  Inc.  Deb, 

Do.    4i%Bonda 

Do.    6  %  Inoome 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    41%  Deb 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL  AND   FOREIGN. 


Anglo-Arg.  Trame,  Ist  Prel.     . . 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    4i%Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do,    4J%D8b 

Do,    6  %  2nd  Deb 

Brisbane  Trams  Invi,,  Ord, 

Do,     6%  Pret 

Do,    4i%Deb 

B.  Colombia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6  %  Pref 

Do,    4J  %  Ist  Mort,  Deb.      . . 

Do.    4j  %  Vancouver  Deb.    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do,    4  %  Deb 

Colombo  Eleo,  Tr,  &  Lt.,  6  %  Deb, 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Elec,  Trams  .. 

Do.    6%ADeb 

Do.    6%BD6b 


4J       41 


4»j-  m 

93  —  96 
99  —101 
99J— lOlJ 
IftsS— lOSJ 


41  I  41  ;  98  —100 
98  —100 
7^-     7A 

■Ii—  61 
1001-1031 
144  -149 
118  -122- 
107  —110 
98  —101 
103  —105 
100  — lOS 
5i-  63 
4fS-    6A 


99  —103 
8^91* 


$1000 

1 

6 
Nil 

6 

100 

R 

R 

100 

6 

3 

5  9  10 
4  16  5 
4    8    3 


La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lislxin  Elec,  Trams,  Ord, 

Do,    6%  Pref 

Do.    6  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb,  . . 
Manaos  Trams  &  Lt,,  1st  Deb,  . . 
Manila  Elec.  R.and  Ltg,,  Bonds 
Meiico  Trams  Ck)m 

Do,    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    .. 
I       Do.    6%  Pref 

Do.    B  %  let  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    6  %  1st.  Deb 

Rangoon  El.  Tr.  &  Bup.,  Pref. . . 

Do.    41  %  1st  Deb 

Bio  de  Janeiro  Trams     .. 

Do.    Ist  Mort,  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt,  and  P,     . . 

Do.    6%  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Elec.  Rly.,  41  %  Deb, 


tlOOO 
tlOO  I 


NU 
R 

..  1 

6 

6! 

6 

6 

5 

6 

f> 

6 

6 

6 

B 

5 

7 

7i 

R 

6 

6 

6 

(1 

lot 

6 

6 

R 

6 

,1 

6t 

R 

6 

K 

6 

41 

41 

."> 

6f 

6 

•6 

R 

6 

U 

lot 

R 

6 

R 

fi 

R 

5 

7 

K 

R 

6 

H 

*i 

1-  li 
1-  li 

93  —  97 

100  —102 
90  —  93 

1001—102* 
HI  —116" 
95}-  97} 

101  —103 
71-  7S 
5  —    Bi 

96*-  981  xd 
Ij-    1| 

99  —102 
61—    6 

99'-101 

1011—1031 


10)  —105 
82—85 
96-98 

99  —102 
100  —103 


MANUEACTURING  COMPANIES. 


Aron,  Old 

Do.    6%  Pref 

Babcock  &  Wilcox      '    .. 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum,  Pref.  . . 

Do.    B  %  Prior  Lien  Debs, 

Do.    Deb.  Stk.  ..        .. 
B.I.  &  Eelsby  Cables      . . 

Do.    Pref 

Do.    Deb 

British  Thomson- Houston,  Deb, 
British  Westinghouse,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord.  . . 

Do.    Pref 

Brush,  7%  Pref 

Do.    6  %  Prior  Lien  Deb, 

Do.    41  %  Deb 

Do.    41  %  Second  Deb. 
Callender's  Cable . . 

Do,    Fref 

Do.    Deb 

Castner-Sellner    , . 

Do,    Deb. 


1 

6 

1 

fi 

6 

1 

38 

14t 

1 

6 

H 

1 

Nil 

1 

Nil 

100 

R 

6 

100 

R 

5 

s 

lU 

Ht 

6 

6 

B 

IOO 

4* 

J 

IOO 

vfi. 

8       Nfi  ;  NU 


6 

IR 

int 

R 

R 

fi 

IOO 

4 

*4 

l.St 

IOO 

41 

4 

4-     i 
«-   « 

3  —  3i 


7i—    8 

H—    6| 

102  —104 

91  —  96 

4-     i 

59  —  62 
100  —103 
2/--3;. 
4/6-6;. 
0-  i 
75  —  80 
47  —  62 
80-34 
lOi—  UJ 

99l— lOlJ 

3|-     Si 
105  —108 


8    0    0 

T    7    8 

4    6    2 

3  16  ID 

6  's    2 

5  12    4 

6    5    0 

4  14    I 

4    6    7 

4  13    9 

NU 

6    9    1 

6  16    6 

NU 

NU 

NU 

6    5    0 

8  13    2 

13    4    8 

6  13    4 

4  17    7 

4    8    8 

+  t'- 

R    3    1 

4    3    4 

Crompton&Oo,    ..        .. 

Do.    Deb 

Dick,  Eerr 

Do,    Pref 

Do,    Deb 

Edison  &  Swan,  A,  X3  paid 

Do,    fully  paid  . . 

Do.    4%  Deb.    .. 

Do.    fi  %  Second  Deb, 
Electric  Constmction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref,  .. 

Do.    Deb 

Henley's,  Ord 

Do,    Pref, 

Do,    Deb 

India-Bubber,  G.  4  T.    . . 

Do.    Pref 

Telegraph  (Construction. . 

Do.    Deb 

WUlans  &  Robinson 

Do.    Pref, 

Do,    Deb 


N^ 


E6  —  ( 


92  —  94 
10  —  II 

90—95 
12i—  13 
4ht-  BA 
102  —104 
85-  9J 
91-  101 
351—  87* 
97  —100' 

1=1^ 
68  —  60 


•  Unless  otherwise  stated,  all  shares  are  fully  paid.     +  Interim  dividend. 


Bank  rate  of  Discount  &  oer  cent.,  October  17th,  1912. 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  OCTOBER.  1912. 


The  October  returns  of  electrical  exports  and  iinporta,  which  we 
(rive  below,  show  that  the  former  reached  £7.5."i,185  in  value,  an 
even  bipirer  total  than  in  the  prcoedinfr  month.  As  was  the  case  on 
that  occasion,  October's  good  showing'  is  due  in  part  to  the  inclusion 
of  a  large  teleprraphio  export— in  this  case,  to  the  States. 

The  Keneral  businms  done,  however,  eiclusive  of  telegraphic 
material,  reached  well  over  half-a  million  pounds— a  very  satisfac- 
tory liRure,  which  includes  over  £200,1100  due  to  machinery  and 
some  £i:iit,000  for  cable  exports,  which  arc  breaking  all  records. 

Telephonic  exports  doul)led  the  previous  month's  figure,  but 
the  lamp  business  appears  to   lie  .'<tationary.      The   improvement  is 

Registered  Exports  of  British  and  Irish 


not  conBned  to  the  export  section,  for  the  imports  amounted  to 
£267  .S28  in  October,  as  compared  with  £20.-,,r,5C,  m  the  preceding 
month  The  improvement  appears  to  be  general  and  the  electrical 
machinery  entering  this  country  was  valued  at  over  £  1 1 7,000.  Lamp 
imports  were  slightly  on  the  up-grade,  lamps  and  parts  being  va.l_ued 
at  about  £38,00o.  The  re-exports  also  increased  from  £20,llo  in 
September  to  £27, 4'.tl  in  October. 

In  view  of  its  large  telegraphic  total,  the  U.S.A.  takes  precedence 
in  the  export  section  of  the  table,  with  Canada  as  second  best, 
with  a  total  of  £76,819— a  figure  which  is  higher  than  the  totals 
of  such  good  customers  as  Japan,  India,  New  South  Wales,  Argen- 
tina, Vo. 
Electrical  Goods  from  the  United  Kingdom. 


Deatinntlon  of  exports  and  oountr;  oonBlgning 
ImportB. 


Russia,  Sweden,  Norway  and  Denmark  ... 
Germany 

Netherlands,  Java  &  Dutch  Indies 

Belgium  

France  

Portugal  

Spain  and  Canary  Isles  

Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Bulgaria,  Roumania  and  Turkey  ... 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A 

Canada  and  Newfoundland 

British  'West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America  

Peru  and  Uruguay      

Chile     

Brazil 

Argentina 

Colombia  and  Venezuela 

Egypt,  North  Africa  and  Persia      

British  West  Africa  and  St.  Helena 

Rhodesia,  O.R.C.  and  Transvaal      

Cape  of  Good  Hope 

Natal 

Zanzibar,   Brit.  E.    Africa,   Mauritius  and 

Aden         

Azores,  Madeira  and  Portuguese  Africa  ... 
French  African  Colonies  and  Madgascar    ... 

China  and  Siam  

Japan  and  Korea        

India 

Ceylon 

Straits  Settlements,  Federated  Malay  States 

and  Sarawak  

Hong  Koug      

West  Australia  

South  Australia  

■Victoria  

New  South  Wales       

Queensland       

Tasmania 

New  Zealand  and  Fiji  Islands 


^ 


!^3 

1%1 


S 


£ 

1,623 

1,948 

937 

.543 

587 

97 

2,212 

357 

60S 

1.02 

819 

1,569 

71 


385 
940 

1,8^S 
55 

■  527 
336 
3,320 
1,242 
1,127 

52 
361 

7 

1,13S 
624 

4,778 
402 

672 
568 

340 

677 

2,263 

5,900 

420 

136 

1,584 


=  =■3 
||-^ 


£  - 
8£ 

2,412 

586 

"  87 

9,157 

110 

2,071 

53 


10,101 

36 
462 

590 


231 
7 

134 

232 

4,499 

31 

281 
54 
20 
75 

34, 

2,444: 

222; 

64 

203  i 

4,265j  1,524 

14,722:  1,124 

50 


490 
180 

7.57' 
3,706{ 
8,880 


172 
202 
671 
383 
916 


660 
38 


559 
773 


562 

597 

60 


45 

7261   198 
11    ...     6 

1,079   440   s:o 
22,478   754   405 


■r  ""C 
g  "a 
SB 


l.->,123 

3,794 

^,247 

2  J  71 

584   ... 

3,332 

386 

107 

1,997 

37 

62 

1,657 

234 

246 

1,802 

156 

238 

9,666 

1,199 

952 

10,978 

374'  1,246 

1,870 

lis;   118 

262 

32   ... 

7,198 

1,456   633 

38,989 

23,37!! 

11,100 

16 
239 


283 
122 
162 

"37 

1,318 


4,095 

6 
26 
75 


134 

1,021 

16 


1,522 
1,112 
1,211 


286 
124 


254 

1,300 

1 


14,835 
1,586 
2,553 
2,092 

11,430 

3,164 

.5;160 

4,724 

613 

20.S 

1,370 

19,983 

190 

469 

760 

11,394 

5,096 

7,346 

1,319 

2,319 
394 
3,314 
4,628 
2,422 

85 
1,163 


2,241 

17.758 

9,811 

504 

4,182 
917 

1,288 

388 

4,068 

25,926 

1,474 

31 

3,363 


Total,  £  41,170  138,989  23,37flll,100  1,530  il4,831  |l80,472  26,957  34,237  l,r.67  46,542  234,311 


£ 
741 

50 
267 
225 

30 

39 
104 

75 


475 
45 


1,395 

117 

6,162 


269 
256 

7 
336 

4 

260 


3,704 

7,639 

56 

633 
142 

427 

460 

144 

1,782 

190 
921 


1,607 
12 


6,048 

36 

4 

21 

236 

29 

3,404 


397 

114 

811 

2,574 

53 

37 


2.54 
8,9/8 
4,40 

469 

71 

38 

63 

56 

165 

4,655 

79 

396 


.2-3  a 


20 
78 

308 
16 

576 
13 


893 

167 

2 

370 

240 

-  66 

333 

227 

11,006 


1,297 
1,837 
10,296 


470 

11 

333 

718 

20 


163 

2,371 

45 


100 
11 


£ 

9,742 
660 
353 
431 
149 
894 
973 
900 

5,783 

6,40l| 

138.168 

31,609 

69 

120 

671 

1,788 

1,469 

4,080 


5,182 

87 
1,986 
3,443 
1,8SS 

88 
1,691 


432 

68 

996 

1,906 

186 

158 
171 
46 

124 
13,910 
.5,2431 

284 

134 

18 


900! 

312 
1,082 

403 

67 

3.606 


30,394 
■  .5,249 

6,679 

4,977 
17,394 

4,467 
19,484 

7,163 
20,118 

7,093 

140^446 

76,319 

728 

642 

2,066 

17,375 

1 5,!135 

50,485 

1,424 

6,197 
1,653 
11,011 
17,111 
13,806 

815 
2,698 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  aU  Countries 


Norway,  Sweden  and  Denmark 

Germany  

Holland  

Belgium  

France  

Switzerland     

Italy      

Austria-Hungary        

United  States 

Canada  ... 


895 

12 

7,310 

11,952 

3,752 

700 

2,041 

135 

269 

1,088 

503 

653 

122 

25 

75 

510 
583 

1,532 

375 

505 

115 

15 

11,449 

16,683 

4,93.5 

296 
20,144 
824 
299 
1,161 
199 


1,427 


23 

10,414 

1,301 

225 

279 

60 

52 
623 


8,316 

12 
551 
129 


6,030 

77,270 

76 

3,678 

223 

33 


19,058 


42 
511 

1,867 
5 


8,698 


724 

4,819 

10,261 

76 

65 

9 

725 

3,891 

13 

"30 

187 

148 

644 

6,511 

1.5,071 

7,628 

27,620 

311 

6,674 

4.37 

50 

4,014 

185 
21 


25,233    12,977    9,.510    106,4.54  11,123    6,511    1.5,071        46,940 
Additional  imports  ;  Spain,  carbons,  £346  ;  Natal,  fittings,  £7  ;  Victoria,  machinery,  £89. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


7,731 
69,902 
57,035 

4,515 

10,455 
3,903 

9,509 
4,770 
21,023 
56,686 
6,371 
906 
21,576 

755,185 


15,650 

182,359 

2,688 

1.5.705 
9,132 
1,184 
4.685 
1,735 

33,697 
151 

266,886 


■Various  countries,  mainly  as  above 


16,301 


1,6.?6       368. 


7,960 


166       435 


TOTAl  EXPOBTS  :  £755,185. 


Total  Re-Expobts  ;  £27,491. 


Total  Imposts  :  £267,328. 


NOTK-The  amounts  appearing  under  the  several  ^,-^ings  «e  cla.si^^^^^^^^     to  the  C-W  -Uu^s   ^^''^f^J^^^^ 
thiid  columns  contain  many  amounts  relating  to     goods     otherwise    ""^'f  f„°«°' J*"*^  ie  „ot  neceseariky 

materiaJB  to  those  appearing  in  adjacent  oolumns.     Imports  are  credited  to  the  country  whence  tonsignea.  wmca 
the  oountr;  of  oriKin, 
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MORE    NOTES    ON    ELECTRIC    WELDING. 


Bt  V.  D.  GREEN. 


up  the  softenins  metal  at  the  weld  is  provided.  The  awitchmg-off 
is  controlled  by  the  operator,  and  the  weld,  have  therefore  to  be 
done  fairlv  slowlv.  I  should  consider  an  output  of  100  ^m.  welds 
or  50  J-in!  welds  per  hour  on  such  a  machine  good,  but  in  pomt  ot 


(Concluded  from  page  849.) 
When-  it  is  remembered  that  a  great  deal  of  energy  is  turned 
into  heat  within  a  limited  space,  it  is  evident  that  unless 
some  method  is  employed  of  dissipating  the  heat  formed  at 
the  dies,  they  wiU  soon  become  red  hot.  The  two  methods 
generally  adopted  are  air  and  water  cooling.  In  discussing  their 
relative  advantages  we  must  not  lose  sight  of  the  practical  object, 
viz.  to  keep  the  welding  dies  reasonably  cool  without  undue  cost. 
The  cooling  effect  of  air  is  different  to  that  of  water.  In  the 
former  case  the  heat  is  removed  from  the  dies  while  still  on  the 
surface  and  before  it  has  had  time  to  soak  into  the  copper  Air 
cooling  is  therefore  of  very  little  use  if  a  machine  is  once  aUowed 
to  get  hot  all  over.     In  the  latter  case  the  heat  can  only  be  dealt 


Fig.  12.— Old  Patters  5-kw.  Bctt  Weldeb  fob  Rings, 

SHOWISG  ACTOMATIC   SWITCH  (COVEB  REMOVED). 

with  after  the  dies  become  sufficiently  hot  to  raise  appreciably  the 
temperature  of  the  jaws,  for  owing  to  the  difficulty  of   making  a 
water-tit'ht  joint  between  the  removable  dies  and  the  permanent 
iaws  the  water   channels   seldom  run    into   the  dies  themselves. 
Each  case  must  therefore  be  judged  on  its  own  merits,  because  in 
some  classes  of  work  the  shape  of  the  dies   and  the  method  of 
working    only    lend  themselves   to   one  way  of    cooling.      Each 
method  has  its  Umitations.     For  heavy  work  it  would  not  pay  to 
instaU  a  blower  large  enough  to   pass  sufficient  an  over  the  dies 
to  keep  the  temperature  down   to  a  reasonable  limit ;   while,  on 
the  other  hand,  for  small  fast  working  machines,  especially  if  port- 
able, there  is  no  doubt  that  the  flexible  jipes  (which  almost  invari- 
ably leak  over  the  machine  sooner  or  later)  are  a  great  drawback. 
Air  cooling    however,  soon   reaches  its   limit    on  account  of  the 
scaling    of   the  work   due    to  oxidation  produced   by    the   blast. 
It  frequently  happens  that  it  is  requirea  to  swage  out  the  burr 
produced  by  the  upsetting  action  without  removing  the  stock  from 
the  machine.     In-  this  case  it  is  not  sufficient,  as  would  at  first 
appear,  that  a  suitable  die  should  descend  on  an  anvil  ''"th  the 
weld  between,  for  this  would  crush  the  weld  out  of  shape.    Both 
anvil  and  die  must  advance  towards  the  weld  at  equal  speeds,  and 
therefore  some  sort  of  cam  is  imperative.     Above  everythiiig.  a 
weldin"  machine  must  be   soUd  and  substantial.      It  would  not 
seem  probable  at  first  sight  that  anyone  would  be  able  to  break  a 
i-in.  u'on  casting  across  by  forcing  a  badly -adjusted  toggle  lever 
into  the  locking  position  by  main  force,  or  that  the  owner  of  a 
welding  plant  should  feel  mUdly  surprised  at  a  machme  giving  up 
the  ghost  after  standing  aU  night  under  a  small  water-spout  from 
a  leaking  roof  :  but  such  things  do  happen  sometimes,  and  I  have 
come  to  the  conclusion  that  it  is  best  to  rate  both  the  electrical 
and  mechanical  parts  a  great  deal  more  liberally,  and  to  protect 
and   insulate  the  live  parts  much  more  carefully  than  would  be 
necessary  in  the  ordinary  way. 

I  will  now  show  vou  one  or  two  types  of  butt-welding  machines 
which  my  firm  has  turned  out.     All  these  are  of  15-KW.  capacity. 

Fi"  13  shows  a  hand-controlled  and  hand-operated  welder 
of  what  we  term  the  A  type.  This  U  a  machine  used  prin- 
cipallv  for  jobbing  work,  or  for  wire  mills  where  the  operator  has 
always  a  fair  amount  of  skUl  in  welding,  and  where,  on  account  of 
the  wimparatively  small  and  intermittent  output  required,  a  large 
capital  expenditure  is  not  warranted.  The  work  is  gripped  by 
means  of  hand-wheel  controUed  jaws,  and  a  spring  tor  followmg 


Fig.  13.—"  A  '  Type  Butt  Weldeb  :   Special  Portable 
Pattern  foe  Wire  Mills. 


fact  some^!method>f  cooling  would  have  to  be  added  if  it  had  to 
work  continuously. 

The  next  illustration,  fig.  14,  shows  the  B  and  C  types,  which  are 
alike  as  far  as  external  appearances  go,  and  are  adapted  for  repetition 
work     The  B  type  is  capable  of  a  large  output  per  hour  depending, 
of  course,  upon  the  quickness  of  the  operator.      The  "  upsetting 
action  of  the  movable  jaw  and  the  point  of  cutting  off  the  welding 
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Fig.  14.—"  C  "  Type  Butt  Welder  with  Swaging  Device  ; 
Hand  Autoxiatic,  Fool-Proof,  Aib  Cooled. 

current  are  automatically  controlled,  and  within  its  -^ted  capaci^ 
to  liSt^apart  from  the  natural  speed  limitations  already  de^t 
^th^tMs  paper)  is  reached  only  when  the  man  working  it  welds 
TFastthat  L  gets  mixed  up  in  the  cycle  of  -V^^^^^^^^t 
^a^hinti^ag^ng-^^r^eTe^rSrwoni?^^^^^ 
welds^r  houi  U  the  treadle  operated  swaging  jaws  for  removing 
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the  burr  formei)  by  the  weld  are  used,  or  about  100  wclda  per  hour 
if  thi»  Bwat'inp  operation  is  omitted. 

The  C  typo  enables  a  »lill  greater  speed  to  be  attained  by  eliminat- 
ing the  ri»k  of  making  scrap  by  careless  handlinir,  and  thus  enables 
either  a  greater  number  of  welds  to  be  turned  out  by  the  eame 
operator,  or  cheaper  labour  to  be  employed.  This  is  aocomplished  by 
means  of  the  patented  control  switch  already  described.  A  fair 
estimate  of  the  welding  speed  of  this  machine  is  about  300  welds 
per  hour  when  the  burr  is  swaged  out,  or  6*^0  when  it  is  merely 
welded. 

The  fourth  type,  or  D  type  (fig.  15),  is  used  where  a  large  output 
is  required,  but  where,  owing  to  various  circumstances,  the  capital 
expenditure  neccisary  to  purchase  a  completely  automatic  machine 
is  not  warranted  by  the  amount  of  material  of  one  size  likely  to 
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Fig.  15. — "D"  Type  Butt.Weldkk,  with  Swaijinu  Api'Akatls, 
Water  Cooled,  Fool-Proof,  and  P.\rtly  Power  Operated. 

be  required.  It  mu3t  be  remembered  that  the  cost  of  a  completely 
automatic  machine  is  probably  three  times  that  of  a  hand-automatic 
machine,  but  the  output  is  only  50  per  cent,  more — if  as  much. 
Moreover,  owin^'  to  the  numerous  adjustments  necessary,  a  com- 
pletely automatic  machine  may  easily  take  t«  o  or  three  hours  to 
prepare  for  a  run,  as  against  20  minutes  at  most  for  the  hand- 
automatic  type. 

The  D  type  fills  this  gap  very  conveniently.  Its  rate  of  output— 
from  400  to  500  welds  per  hour  when  the  burr  is  swaged  out,  or 
about  600  to  700  when  the  stock  is  welded  only — compares  very 
favourably  with  that  of  a  completely  automatic  welder  ;  its  price 
is  lower,  and  it  is  simpler  and  less  likely  to  give  trouble  in  setting 
up  or  running.  As  -will  be  seen,  it  is  partly  hand-operated  and 
partly  power-driven.     It  is  also  fool-proof. 

We  have  even  now  done  little  more  than  touch  the  fringe  of  the 
arc  and  butt-welding  processes  from  the  practical,  commercial  and 
technical  sides  of  the  question.  I  am  conscious  that  this  paper  is 
a  rather  disconnected  one,  but  I  venture  to  think  that  some  of  the 
points  raised  may  be  new. 


Electric  Steel.— At  the  R.  Lindenberg  Steel  Works 
Remscheid-Hasten,  one  of  the  few  companies  specialising  in  the 
manufacture  of  electric  steel,  a  new  25-ton  electric  furnace  has 
been  in  operation  for  several  weeks.  This  is  the  largest  electric 
furnace  erected  for  this  class  of  work,  and  is  worked  in  conjunction 
with  the  Thomas  steel  plant,  being  charged  directly  with  raw 
molten  Thomas  steel.  The  results  have  been  very  satisfactory,  28- 
ton  charges  being  worked  regularly,  and  they  strengthen  the 
previously  expressed  view  that  with  sufficiently  large  furnaces  it  will 
be  possible  to  manufacture  electric  steel  more  cheaply  than  Martin 
steel  is  made  at  the  present  time.  The  Gelsenkirchen  Co.  have 
ordered  a  furnace  of  the  Lindenberg  type  for  their  new  works  at 
Esch,  in  Luxemburg,  and  intend  to  use  it  chiefly  for  smelting  ferro- 
manganese.  A  licence  for  the  use  of  the  Lindenberg  patents  has 
been  granted  to  the  Witkowitzer  Co.,  one  of  the  largest  of  the 
Austrian  steel  companies,  and  it  is  expected  that  they  will  begin 
the  manufacture  of  electric  steel  very  shortly.  Tiiis  will  be  the 
first  plant  for  the  electrical  production  of  steel  erected  in 
Austria. — Muneliexter  Giiurtiiuii 
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(Concluded  from  page  SSC) 

AxoTiiKK  development  of  great  engineering  interest  is  the  con- 
struction of  alternators  of  sulllciently  high  fre<iuency  for  direct 
connection  to  the  aerial.  In  this  case  the  wireless  .-station  becomes 
very  much  like  an  ordinary  generating  station,  only  that,  instead 
of  producing  alternating  current  at  50  frequency,  alternating 
current  of,  say,  50,000  frequency  is  generated  and  is  supplied 
straight  to  the  aerial.  This,  of  coarse,  docs  away  with  all  questions 
of  sparks  and  arcs,  and  I  must  say  that,  from  an  engineer's  point 
of  view,  it  is  a  very  attractive  solution.  Alternator  designers  will, 
however,  readily  appreciate  the  difficullies  in  designing  altematorB 
for  these  fr((iueiicies.  In  order  to  get  space  for  the  poles,  the 
peripheral  speed  of  the  rotor  must  be  made  as  high  as  possible  and 
the  details  of  the  mechanical  design  must  be  first  class.  In  spite 
of  the  difficulties  a  number  of  machines  have  been  made  by  the 
General  Electric  Co.,  of  America,  which  will  produce  1  KW.  at 
100,000  frequency.  They  are  of  the  inductor  type,  and  details  of 
their  design  have  recently  been  published  by  Mr.  Alexanderson. 
Another  most  ingenious  alternator  is  that  designed  by  Dr. 
Goldschmidt,  in  which  advantage  is  taken  of  the  reaction  of  the 
atator  current  on  the  rotor  and  the  rotor  current  on  the  stator  to 
step  up  the  frequency  of  the  machine.  By  this  method  Dr.  Gold- 
Bchmidt  has  reached  frequencies  of  50,000  with  several  kilowatts 
output,  and  he  is  now  engaged  in  building  some  very  much  largt  r 
machines  to  give  over  100  Kw.  each. 

The  present  position  is  that  we  have  in  the  field  three  systems 
actually  at  work — the  loosely  coupled  spark  system,  the  shock 
excitation  system,  and  the  arc  system.  Within  a  very  short  time 
we  shall,  no  doubt,  have  high-fre<iuency  alternators  at  work,  and  it 
is  probable  that  at  least  one  other  system  will  be  under  practical 
test. 

Turning  to  the  receiver,  the  changes  that  have  been  made  are  not 
so  striking;.  The  coherer  has  become  practically  obsolete.  The 
magnetic  detector  which  replaced  the  coherer  about  ten  years  ago 
still  holds  its  own,  although  it  is  not  very  sensitive.  Its  reliability 
in  action,  and  the  fact  that  it  is  almost  fool-proof,  are,  for  many 
purposes,  convincing  arguments  in  its  favour. 

The  electrolytic  detector  has  been  but  little  used  in  thislconntry. 
The  Fleming  valve  and  the  crystal  detector  have  come  into  con- 
siderable use.  They  are  both  highly  sensitive  ;  the  property  which 
makes  them  useful  as  detectors  is  in  each  case  their  unilateral  con- 
ductivity. The  high-frequency  currents  induced  in  the  receiving 
aerial  by  the  incoming  waves  are  not  generally  sufficiently  strong 
to  affect  any  of  our  ordinary  alternating-current  measuring 
instruments.  If,  however,  they  can  be  rectified  and  converted  into 
continuous  currents,  then  it  is  easy  to  detect  them,  for  it  is  common 
knowledge  that  direct-current  measuring  instruments  are  in  general 
hundreds,  if  not  thousands,  of  times  more  sensitive  thsin  alternating- 
current  ones. 

Corresponding  to  each  spark  at  the  transmitter  a  train  of 
oscillations  is  received,  and  these  trains  of  oscillations  are  rectified 
by  the  detector,  and  in  general  are  passed  through  a  telephone  as  an 
indicator.  At  each  spark  a  click  is  heard  in  the  telephone,  so  that 
with  GOO  sparks  a  second  the  diaphragm  is  attracted  600  times,  pro- 
ducing a  somewhat  musical  note. 

Herein  lies  one  of  the  great  advantages  of  high  spark  frequency. 
There  seems  no  doubt  that  the  combination  of  the  human  ear  and 
a  telephone  is  much  more  sensitive  for  high-frequency  notes  than 
for  low  ones.  In  some  tests  I  have  made,  using  an  alternating 
current  to  determine  the  minimum  power  required  to  produce  an 
audible  signal  in  a  telephone  receiver  at  different  frequencies, 
I  found  in  one  case  that  the  power  was  reduced  from  430  micro- 
microwatts  at  300  frequency  to  7'7  micro-microwatts  at  900  fre- 
quency.    At  higher  frequencies  it  increased  again. 

Due  to  atmospheric  causes,  there  are  generally  audible  in  the 
telephone  receiver  clicks  and  noises  commonly  spoken  of  as  atmo- 
spherics or  strays.  With  high  spark  frequencies  the  human  ear 
easily  distinguishes  the  musical  note  from  these  atmospherics  ;  this 
enables  the  operators  to  read  through  a  large  amount  of  extraneous 
interference.  The  elimination  or  compensation  of  these  atmo- 
spherics is  one  of  the  most  important  outstanding  problems  in 
wireless  telegraphy. 

When  operating  with  continuous  waves,  practically  no  note  is 
heard  in  the  receiver  telephone  unless  the  currents  are  chopped  up 
into  rapidly  recurring  groups  of  waves  either  at  the  transmitter 
(tone  sender)  or  at  the  receiving  end  (ticker). 

In  order  to  make  a  permanent  record  of  the  signals,  and  to 
allow  of  high-speed  working,  the  rectified  current  from  the  detector 
may  be  passed  through  a  galvanometer  or  a  relay,  and  here  we  come 
to  one  of  the  difficult  problems  which  requires  solution,  namely,  the 
construction  of  a  relay  or  recording  instrument  which  will  make  a 
record  of  the  very  small  received  currents  at  high  speeds.  The 
Einthoven,  or  string  galvanometer,  which  is  at  present  used  for 
this  purpose,  is  delicate  and  gives  a  photographic  record.  Although 
the  difficulties  may  be  minimised,  I  do  not  feel  at  this  moment 
that  the  photographic  method  of  recording  with  the  attendant 
chemicals,  and  the  necessity  of  handling  moist  slip,  can  be  looked 
upon  as  the  final  solution  from  the  point  of  view  of  commercial 
telegraphy. 

The  problem  of  constructing  a  relay  for  this  purpose  is  a  very 
difficult  one.      The   mean   current   strength   of  the  signals,  after 
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rectification  by  a  high -resistance  detector,  is  of  the  order  of  j^th 
to  xiuth  of  a  micro-ampere,  and  the  amount  of  power  avaOable  to 
work  the  instrument  is  only  of  the  order  of  a  few  micro- 
microwatts.  For  high-speed  'reception,  the  number  of  contacts  to 
be  made  and  broken  per  second  may  be  anything  up  to  50.  The 
problem  before  our  instrument  makers  is  to  construct  a  relay  or 
recorder  which  will  operate  with  a  power  not  exceeding  a  few  micro- 
microwatts  at  the  rat«  of  60  signals  per  second. 

Recent  experiments  by  Kiebitz  have  drawn  attention  to  the  fact 
that  quite  good  reception  of  the  long  waves  from  distant  stations  can 
be  obtained  without  high  aerials.  A  single  wire  supported  on  insu- 
lators near  the  ground,  or  even  resting  on  it,  gives  quite  good  results. 
Whether  similar  antenna'  can  be  efficiently  employed  for  transmission 
is  a  matter  for  further  experiment. 

I  have  for  some  time  felt  that  it  would  be  of  very  great  interest 
if  some  authority  like  the  Post  Office,  which  has  available  many 
miles  of  overhead  wires,  would  make  some  experiments  at  com- 
paratively low  frequencies.  We  know  that  Mr.  Marconi,  in  his 
trans-Atlantic  work,  is  working  with  frequencies  as  low  as  .50,000  ; 
high  from  the  station  engineer's  point  of  view,  but  low  from  the 
wireless  point  of  view.  Now,  an  alternator  for  10  or  1.5,000  fre- 
quency is  not  at  all  impracticable.  Supposing  an  ordinary  tele- 
graph landline  on  fairly  high  poles,  four  or  five  miles  long,  was 
used  as  an  antenna,  and  fed  from  a  10,000-frequency  alternator, 
how  would  it  behave  as  a  wireless  transmitter  .'  There  are  reasons 
Which  make  one  think  it  might  be  satisfactory. 

The  radiation  in  wireless  telegraphy  is  similar  to  light,  there- 
fore it  is  of  interest  to  compare  the  human  receiver  of  this  radia- 
tion, namely,  the  eye,  with  the  receiver  of  a  wireless  station. 

According  to  some  recent  experiments  by  Messrs.  Paterson  and 
Dudding  a  light  of  -i\,th  of  a  candle  at  a  distance  x>f  a  kilometre  is 
near  the  limit  of  visibility.  Assuming  the  square  law,  this  cor- 
responds to  a  candle-power  of  L',.560  at  100  miles.  With  our 
present  Incandescent  lamps  this  would  require  2i  KW.  In  wireless, 
to  cover  the  same  distance,  it  is  usual  to  install  what  is  nominally 
a  1{-KW.  station. 

Taking,  however,  Drysdale's  figures  for  the  rate  of  radiation  of 
energy  in  the  visible  spectrum  (about  01  watt  per  c.p. )  our  source 
of  light  is  radiating  energy  at  the  rate  of  about  2.50  watts.  \'ery 
accurate  figures  for  the  rat«  of  radiation  from  a  wireless  antenna  are 
not  available,  but  assuming  our  overall  efficiency  at  20  per  cent., 
the  radiation  of  the  wireless  antenna  is  300  watts.  It  would  seem, 
therefore,  that  there  is  a  remarkable  similarity  between  the 
sensibility  of  our  eye  to  radiation  of  the  short  wave-length  which 
constitutes  light,  and  the  sensibility  of  our  wireless  receiving 
apparatus  for  the  long  wave-length  radiation  used  in  telegraphy. 

According  to  Lord  Rayleigh's  experiments,  if  a  tuning  fork  is 
producing  sound  at  the  rate  of  42  ergs  per  second,  it  will  just  be 
audible  at  a  distance  of  30  yards.  This  corresponds  to  a  source 
of  sound  giving  out  00056  watt  being  audible  at  1  km.,  or, 
assuming  no  absorption  or  bending  of  the  sound  waves.  143  watts 
at  100  miles.  We,  therefore,  have  the  curious  result  that,  if  it 
were  possible  to  radiate  energy  at  a  given  rate,  either  as  sound 
waves  or  as  light  waves,  or  as  long  Hertzian  waves,  we  should 
be  able  to  detect  them  at  approximately  the  same  disteince  by 
means  of  our  ear  or  our  eye  or  the  receiving  apparatus  of  a  wire- 
less station. 

Wireless  time  signals  are  regularly  sent  out  each  day  from  the 
Eiffel  Tower  and  other  stations  for  the  use  of  ships  at  sea.  In 
view  of  the  fact  that  wireless  signals  are  received  practically  simul- 
taneously everywhere  on  the  globe,  they  form,  in  conjunction  with 
transit  observations,  a  ready  means  for  the  determination  of  differ- 
ences of  longitude,  to  a  high  degree  of  accuracy.  It  is  claimed  that, 
in  recent  tests,  using  the  signals  sent  out  by  the  Eiffel  Tower,  differ. 
ences  of  time  were  determined  to  an  accuracy  of  ^^Tith  of  a  second, 
which  corresponds  to  an  uncertainty  in  position  of  only  5  yards  at 
the  equator.  The  surveying  of  difficult  country  may  be  expected  to 
be  greatly  facilitated  by  this  new  means  of  determining  the  difference 
of  time. 

Of  the  sister  science,  namely,  wireless  telephony,  there  is  not  so 
much  to  relate.  A  certain  amount  of  progress  has  been  made,  but 
the  details  of  the  methods  used  have  not  been  made  public.  The 
difficulties  are  mainly  in  the  transmitter.  First,  we  require  a  per- 
fectly steady  source  of  continuous  oscillations,  and  secondly,  a 
microphone  capable  of  modulating  the  large  powers  required  to 
transmit  any  distance.  Over  short  distances  of  a  few  miles  there 
are  no  difficulties.  It  is  only  when  we  come  to  distances  of  50  to 
100  miles  that  the  engineering  problems  Isecome  troublesome. 
In  view  of  the  progress  that  is  being  made  in  the  high-frequency 
alternator,  and  of  how  much  more  easy  it  is  to  modify  the  power  given 
out  by  an  alternator,  it  wUl  not  be  surprising  if  as  soon  as  high- 
frequency  alternators  are  in  use  wireless  telephony  over  com- 
paratively long  distance  becomes  a  working  possibility. 

The  amount  of  power  installed  for  chemical  and  metallurgical 
purposes  is  very  large  indeed.  Exact  data  are  wanting,  but  it  seems 
probable  that  the  power  employed  in  these  processes  in  Norway  and 
at  Niagara  may  already  reach  1,000,000  kw.  The  only  hydroelectric 
stations  of  any  size  in  this  country  are  used  for  electrochemical 
purposes.  The  production  of  aluminium  alone  at  Loch  Leven  absorbs 
some  30,000  kw. 

The  application  of  electric  heating  either  in  the  arc  furnace  or  in 
the  induction  furnace  is  making  considerable  progress  in  the  smelting 
and  refining  of  iron  and  in  the  manufacture  of  special  steels  and 
alloys,  and  it  seems  as  if  we  are  on  the  verge  of  extensive  application 
of  the  electric  furnace. 

My  predecessor  in  office,  Mr.  Ferranti,  in  his  presidential  address 
two  years  ago,  pointed  out  that  if  very  cheap  electrical  power  were 
available  all  these  industries  might  flourish  in  this  country  : 
although  we  have  not  yet  attained  Mr.  Ferranti's  ideal,  the  ever- 


increasing  demand  for  electrical  power  for  all  purposes  is  causing 
the  price  per  unit  to  decrease  in  a  most  satisfactory  manner. 

In  Poplar  the  formation  of  a  solution  of  chlorine  in  water  by 
means  of  electrolysis  is  in  practical  use.  If  the  demand  for 
electrolytic  disinfectants  all  over  the  country  was  the 
same  as  in  Poplar,  it  would  require  about  2,000,000  units  per 
annum,  all  of  which  could  be  supplied  at  such  times  as  would  help 
to  level  up  the  load  curve. 

I  know  that  I  shall  be  touching  on  a  somewhat  delicate  question 
if  I  refer  to  the  medical  properties  of  electricity.  The  terms 
"electric"  and  "magnetic"  when  applied  to  certain  articles  are 
often  intended  to  mislead  the  public  into  thinking  that  they  have  a 
somewhat  miraculous  property.  It  is  very  unfortunate  that  this 
use  of  the  terms  should  have  grown  up,  because  there  are  without 
doubt  many  diseases  in  which  electricity  can  be  applied  beneficially, 
and,  further,  it  leads  the  public  to  disbelieve  in  results  which  are 
genuinely  attained  by  electrical  means. 

As  electrical  engineers,  we  should  endeavour  to  supply  the  medical 
profession  with  the  very  best  apparatus  for  this  purpose.  I  have 
often  wondered  why  so  much  of  the  apparatus  used  for  medical 
purposes  comes  from  abroad,  and  I  feel  confident  that  not  only  is 
the  apparatus  capable  of  being  made  in  this  country,  but  that  a 
much  better  class  of  apparatus  could  be  made  here  if  only  electrical 
engineers  and  the  medical  profession  would  co-operate.  It  may  be 
said  that  apparatus  of  this  kind  is  of  no  importance  to  the  electrical 
engineering  industry,  but  when  I  mention  that  the  value  of  the 
exports  of  electromedical  and  electrodental  apparatus  from  Germany 
in  the  year  liilO  was  returned  at  the  sum  of  about  £132,000,  of 
which  just  under  10  per  cent,  was  purchased  by  this  country,  you 
will  see  that  it  is  not  quite  negligible. 

We  have  discussed  frequently  the  great  advantages  that  will  be 
obtained  by  a  more  extended  use  of  electricity  for  domestic  purposes. 
To  extend  domestic  uses  it  is  most  important  that  the  apparatus 
should  be  really  appropriate  to  its  purpose.  The  substitution  of 
gas  for  candles  mvolved  quite  a  considerable  change  in  our  methods 
of  lighting.  The  great  superiority  of  the  electric  light  over  all 
other  forms  of  illumination  has  made  the  change  from  gas  to  elec- 
tricity easier,  but  the  designs  of  our  electric  light  fittings  are  still 
largely .  reminiscent  of  gas  and  candles.  In  some  artistic  fittings 
no  adequate  provision  has  been  made  to  allow  of  the  introduction  of 
the  wires  which  are  still  necessary  to  convey  the  current  to  the 
lamps,  and  even  where  channels  for  the  wires  have  been  provided 
they  are  often  left  in  such  a  rough  condition  inside  as  to  endanger 
the  safety  of  the  insulation.  Of  late  years  very  considerable 
progress  has  been  made  in  the  redesigning  of  the  fittings  of  our 
homes  so  as  to  make  them  at  the  same  time  both  serve  their 
proper  ]iurpose  and  be  pleasing  to  look  upon. 

Electrical  cooking  and  heating  apparatus  has  advanced  during 
the  last  decade,  but  there  is  one  difficulty  which  is  not  often  referred 
to  when  one  compares  electrical  heating  apparatus  with  heating  by 
means  of  flames — the  difficulty  of  limiting  the  temperature  rise. 
If  we  could  obtain  materials  for  our  heating  apparatus  which 
could  be  run  continuously  at  a  very  high  temperature,  this  difficulty 
would  be  to  a  large  extent  overcome. 

A  further  advantage  of  high  temperature  of  the  heating  part  is 
that  it  enables  heat  to  be  transferred  from  one  place  to  another  by 
radiation,  a  method  which  we  know  from  experience  is  very  suit- 
able for  many  heating  and  cooking  purposes.  The  last  few  years 
have  seen  great  progress,  and  I  see  no  reason  why  stUl  greater 
progress  should  not  be  made  in  the  near  future.  What  I  wish  to 
emphasise  is  that,  in  my  opinion,  the  Institution  as  a  body  has  not 
sufficiently  discussed  and  considered  these  matters. 

Turning  next  to  the  subjects  on  the;  borderland  between  elec- 
tricity and  the  other  sciences,  we  are  all  of  us  acquainted  with  the 
brush  discharg'e,  yet  how  much  do  we  know  of  its  mechanism  '.' 
Nearly  all  the  information  in  our  Proccediiiiis  deals  with  the 
question  how  to  avoid  it. 

Now  the  electric  discharge  has  a  peculiar  property  of  producing 
that  modification  of  oxygen  known  as  ozone,  which  is  without 
doubt  a  strong  sterilising  agent,  and  which  may  in  the  future  have 
considerable  applications.  A  modification  of  the  conditions  of  the 
production  of  the  discharge  will  cause  the  formation  of  oxides  of 
nitrogen  instead  of  oxides  of  oxygen.  Oxides  of  nitrogen  are  of 
great  commercial  importance,  and  their  production  by  electrical 
means  will  probably  be  one  of  the  most  important  industrial 
applications  of  electricity.  Already  in  Norway  between  100,000 
and  120,000  KW.  is  employed  working  day  and  night  for  this  pur- 
pose, and  it  is  stated  that  this  power  will  shortly  be  increased  to 
nearly  250,000  KW. 

The  properties  of  the  different  compounds  of  oxygen  and 
nitrogen  and  the  active  modifications  of  oxygen  and  nitrogen — for 
an  active  modification  of  nitrogen  has  lately  been  discovered  by 
Prof.  Strutt — are  really  in  the  domain  of  chemistry,  so  we  are  here 
on  the  borderland  between  electricity  and  chemistry,  a  borderland 
in  which  one  of  the  largest  of  electrical  industries  is  already  in  its 
inception.  Possibly  a  simple  observation  of  some  peculiarity  of  the 
electrical  discharge  may  form  the  'key  to  greatly  improving  the 
efficiency.  Should  this  be  the  case,  a  large  nitrate-producing 
industry  may  grow  up  around  the  coalfields  of  this  country,  an 
industry  which  will  be  of  considerable  value  to  agriculture. 

Last  year  about  125,000  tons  of  nitrate  were  imported  into  this 
country.  To  produce  the  equivalent  amount  of  fixed  nitrogen  per 
annum  would,  on  the  basis  of  Norwegian  plants,  require  about 
150,000  KW.  At  the  moment  I  believe  that  the  cost  of  electrical 
power  is  the  chief  stumbling  block  to  the  introduction  of  the 
manufacture  on  a  large  scale  in  this  country. 

The  borderland  between  electricity  and  the  science  of  sound  is  so 
far  less  fruitful  in  interesting  results.  This  may  be  due  to  the  fact 
that  sound  consists  of  air  vibrations :  therefore,  all  electrical 
methods  of  producing  sounds  resolve  themselves   into  designing 
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eltctrioal  motuiH  whone  work  in  to  shiike  ami  vibrate  the  air.  Nuw 
the  telophone  receiver  is  such  an  electrical  motor,  and  the  laws 
that  ffovcrii  the  efficiency  of  electric  motors  in  general  also  jrovern 
the  action  of  the  telephone  receiver.  There  is  no  sjiecial  dilliculty 
in  measurinj;  the  electrical  energy  siipplied  to  the  telephone 
receiver  to  a  moderate  dejjree  of  accuracy.  The  real  difficulty  is 
the  determination  of  the  amount  of  energy  of  the  sound  waves.  If 
we  po»ses.sed  any  apparatus  by  means  of  which  we  could  measure 
the  enertry  of  sound  waves,  we  could  not  only  determine  the 
efficiency  of  the  telephone  receiver,  but  the  apparatus  would  have 
many  other  useful  applicatiims.  This  want  of  standards  and 
methods  of  measurement  is,  1  believe,  one  of  the  causes  that  has 
retarded  profrress  in  the  science  of  sound. 

As  a  means  of  warninp  ships  of  the  danffers  of  the  coasts,  sub- 
marine sources  of  .sound  and  electrical  means  of  dctectiiif;  them  are 
destined  to  play  a  considerable  part  in  the  future.  A  number  of 
stations  and  ships  arc  already  equipped. 

The  production  of  electrical  currents  whose  variations  reproduce 
the  variations  of  the  air  pressure  in  the  sound  waves  is  of  tlie  (froatest 
importance.  The  present  microphone  is  only  able  to  deal  with  com- 
paratively small  currents,  and  therefore,  jrood  as  it  seem,  it  ha.s 
.serious  limitations.  Probably  a  thorough  investijration  into  the 
nature  of  contacts  would  reveal  much  useful  information  not  only 
on  the  theoretical  but  on  the  practical  side,  ami  provide  data  for 
the  desijrn  of  new  microphones,  and  for  the  contacts  used  in  elei- 
trical  apparatus. 

One  of  the  most  fascinating  subjects  on  the  borderland  between 
electricity  and  the  other  sciences  is  the  connection  between  elec- 
trical energy  and  radiant  energy,  and  the  possibility  of  the  mutual 
conversion  of  one  form  into  the  other.  This  subject  is  of  the 
utmost  importance.  Something  like  .">00  million  units  are  used 
annually  tor  lighting  purposes.  Li^'ht  is  a  short  wave-length 
radiation.  If  we  think  of  the  large  plants  that  are  installed, 
boilers,  turbines  and  generators,  and  all  the  money  spent  in  laying 
mains  in  the  streets,  and  if  we  think  of  this  simply  as  a  means  of 
producing  a  short  wave-length  radiation  for  the  purpose  of  lighting 
our  rooms  and  our  public  streets,  we  are  ledt<i  imiuire  what  sort  of 
efficiency  we  are  obtaining. 

According  to  some  tests  by  Dr.  Drysdale,  a  l-c.r.  source  of  light 
which  emits  all  its  energy  in  the  visible  spectrum,  say  between  the 
wave-lengths  0'3U  and  0'7i;  yu,  and  so  distributed  as  to  produce  white 
lipht,  will  radiate  energy  at  the  rate  of  abimt  one-tenth  of  a  watt ; 
or  if  the  whole  of  the  energy  were  to  be  concentrated  in  the  wave- 
length to  which  our  eyes  are  the  most  sensitive,  say  in  the  yellow- 
green,  the  rate  would  be  about  one-seventeenth  of  a  watt  per 
candle-power. 

Even  with  the  best  forms  of  modern  metallic-filament  lamps,  the 
efficiency  of  the  conversion  of  electrical  energy  into  radiation  of  a 
wave-length  suitable  to  our  eyes  probably  does  not  exceed  5  per 
cent.  The  efficiency  of  transformation  of  the  heat  energy  of  the 
coal  into  radiant  energy  as  light  is  well  under  1  per  cent.  There 
is,  therefore,  iilentv  of  room  for  improvement.  The  real  reason 
that  sources  of  light  consisting  of  heated  solid  bodies  are  so  in- 
efficient is  that  these  hot  bodies  radiate  so  little  of  their  energy  at 
wave-lengths  suited  to  our  eyes. 

In  the  incandescent  lamp  practically  the  whole  of  the  electrical 
energy  is  converted  into  radiant  energy,  yet  unfortunately  over 
!I0  per  cent,  of  this  energy  is  produced  at  wave-lengths  which 
are  too  long  to  affect  onr  eyes.  We  can  shorten  the  wave- 
length at  which  the  hot  'filament  gives  out  the  bulk  of  its 
energy  by  raising  its  temperature,  but  there  is  a  limit  to  this 
in  the  temperature  which  the  filament  will  stand.  Probably  the 
main  reason  that  the  metal-filament  lamp  is  more  efficient  than 
the  carbon-filament  lamp  is  that  its  filament  is  capable  of  being 
used  at  a  much  higher  temperatiire.  This,  however,  need  not  be  the 
sole  reason,  as  there  are  some  bodies  which  tend  to  concentrate 
their  radiation  in  certain  regions  of  the  spectrum.  The  processes 
that  are  taking  place  in  a  solid  body  when  it  is  radiating  are  not 
fully  elucidated. 

Sir  J.  J.  Thom.son  has  built  up  a  wonderful  theory  of  the  con- 
stitution of  matter,  in  which  the  atoms  of  all  bodies  contain  small 
discrete  particles  of  negative  electricity  which  he  calls  corpuscles. 
These  corpuscles,  irrespective  of  the  nature  of  the  body  or  of  its 
state,  always  carry  the  same  charge  of  negative  electricity,  and  it 
is  the  movement  of  these  charges  of  electricity  that  constitutes  our 
electric  currents. 

The  sudden  starting  or  stopping  of  these  corpuscles,  or  any 
change  in  their  movement,  will  produce  varying  electric  and 
magnetic  fields  which,  by  Maxwell's  theory,  will  constitute  an 
electromagnetic  radiation  in  the  form  of  light,  the  wave-length  of 
which  will  depend  upon  the  suddenness  of  the  starting  or  stopping. 
According  to  Lorenz,  collisions  between  the  corpuscles  and  the 
atoms  give  rise  to  the  radiations  which  we  know  as  heat  and  light, 
and  it  is  the  nature  of  these  collisions  that  determine  the  wave- 
length in  the  solid  bodies.  If  some  such  theory  as  this  be  correct, 
that  light  is  produced  by  the  starting  and  stopping  of  electrical 
particles,  it  would  seem  as  if  we  ought  to  be  able  to  devise  some 
method  of  producing  radiation  of  the  correct  wave-lengths  to  suit 
the  eye  without  producing  a  number  of  other  wave-lengths  we  do 
not  require.  With  regard  to  the  very  long  wave-lengths  such  as 
are  used  in  wireless  telegraphy,  the  result  has  already  been  accom- 
plished, and  we  can  produce  a  radiation  of  practically  one  wave- 
length direct  with  a  comparatively  high  efficiency.  Can  we  do  the 
same  thing  with  a  short  wave-length  .'  In  wireless  telegraphy  the 
wave-length  of  the  radiation  is  in  general  several  times  as  long  as 
the  aerial  conductor  used  as  a  radiator.  As  light  radiations  have  a 
wave-length  of  only  .^jijj,  of  a  millimetre,  we  should  require  wireless 
stations  to  produce  light  having  aerial  conductors  some  njAiro  of  a 
millimetre  long  ;  in  other  words,  our  wireless  station  must  be  almost 
of  molecular  size. 


In  gases  the  corpuscles  move  about  very  much  more  freely,  and 
we  are  cons«iuently  able  to  influence  their  movement  by  elec- 
trical means  very  considerably.  If  we  make  them  collide  violently, 
either  with  the  remaining  atoms  of  the  gas  or  with  the  electrodes, 
radiations  are  produced,  and  these  radiations  are  in  some  cased  of 
sufficiently  short  wave-length  to  constitute  light.  The  light  given 
out  by  an  atom  in,  say.  a  vacuum  tube  or  flame  has  quite  definite 
characteristics  depending  upon  the  nature  of  the  material.  It 
seems  as  if  each  atom  contains,  or  has  circulating  around  it  a 
number  of  coriiuscles,  which  can  vibrate  or  move  in  certain  definite 
manners  depending  upon  their  arrangement,  and  that  these  cor- 
puscles emit,  depending  on  their  movement,  radi.-ition  of  certain 
definite  wave-lengths  producing  the  lines  in  the  spectrum  and  the 
characteristic  colours  of  the  light  of  flames.  A:c.  In  the  case  of  the 
flame  arc  we  are  already  taking  advantage  of  the  light-emitting 
properties  of  heated  gases.  In  the  mercury  arc  wo  have  another 
case  of  the  production  of  light  other  than  by  the  heating  of  solid 
bodies.  In  both  these  cases  the  high  efficiency  is  probably  due  to 
the  substitution  of  a  gas  for  a  solid   body  as  the  light-giving  agent. 

Lately  it  has  been  suggested  to  use  molten  cadmium,  which  gives 
a  very  much  more  pleasant  light  than  mercury.  A  minute  trace 
of  mercury  is  said  to  imi>ro\  e  the  efficiency  greatly  ;  according  to 
Wolfke  an  efficiency  of  <>  Hefner  candles  per  watt  has  l)een 
obtained. 

Some  progress  is  being  made  in  electric  lighting  by  means  of  the 
pa8.sage  of  electricity  through  gases.  Many  members  will  remember 
the  vacuum  tube  171)  ft.  long  which  wa-s  used  to  light  the  court- 
yard of  the  Savoy  Hotel.  That  tube,  I  believe,  contained  nitrogen, 
and  according  to  the  tests  of  Prof.  Fleming  gave  an  efficiency  of 

0  ."j(>  candle  per  watt.  About  a  year  ago  I  saw  a  tube,  not  such  a 
long  tube,  filled  with  the  rare  ga.s  Neon  obtained  from  the  residues 
in  the  m.anufacture  of  liquid  air.  This  tube  gave  a  most  beautifal 
rose-coloured  light.  If  this  rare  gas  were  obtainable  in 
sufficient  quantities    we    might    have   a    rival   to   the    flame    arc. 

1  may  mention  in  passing  that  tulies  containing  Neon  are  now 
commercially  obtainable,  and  are  claimed,  in  the  larger 
sizes,  to  have  an  efficiency  as  high  as  2  c.i".  per  watt. 
Further  researches  on  the  borderland  between  electricity  and 
radiation  will  no  doubt  provide  us  with  still  more  efficient  sources 
of  light. 

I  have  spoken  of  the  production  of  radiation  by  means  of  elec- 
tricity. Can  the  electrical  engineer  solve  the  converse  problem  on 
a  commercial  scale  .'  When  we  think  that  the  whole  of  the  energy 
which  is  now  available,  either  stored  in  the  coal  or  in  the  waterfall, 
has  reached  us  in  the  form  of  radiant  energy  fronj  the  sun,  one 
wonders  whether  there  is  not  some  method  by  which"  we  can  trap 
that  radiant  energy  and  convert  it  direct  into  electrical  energy 
without  the  intermediary  of  the  plant-life  of  past  ages  which  has 
formed  the  coal,  or  the  evaporation  of  the  mighty  ocean  which 
supplies  the  waterfalls. 

On  a  clear  day  in  September  last  year  the  maximum  rate  of 
radiation  in  South  Kensington  was  as  high  as  0'07  watt  per  sq.  cm., 
and  the  mean  value  between  sunrise  and  sunset  001.  On  a  dull 
day  in  October  the  mean  radiation  between  sunrise  and  sunset  was 
still  as  large  as  (rO()7  watt  per  sq.  cm.,  so  that  as  a-  rough  figure 
one  might  take  the  mean  rate  of  radiation  as  being  i},-^,  of  a  watt 
l)er  sq.  cm.  for  10  hours  a  day.  Hence  each  square  kilometre  of 
the  surface  of  London  is  receiving  energy  at  the  average  rate  of 
100,000  KW.  during  the  day  time. 

If  an  efficiency  of  transformation  of  10  per  cent,  could  be 
obtained  in  converting  the  energy  of  radiation  into  electrical  energy, 
we  should  have  available  10,uOO  Kw.  per  sq.  km.,  which  would 
more  than  suffice  for  the  present  demands.  The  average  total  con- 
nections of  the  supply  authorities  in  the  2.)  sq.  miles  north  of  the 
Thames  amount  to  alxmt  8,300  kw.  per  sq.  km. 

In  the  clear  atmosphere  of  the  Alps  the  radiation  is  much  more 
powerful :  according  to  Millochau  and  Fery,  it  may  reach0'17  watt 
per  sq.  cm.,  so  that  the  power  available  is  probably  two  or  three 
times  that  mentioned  above. 

We  are  at  present  very  far  from  any  practical  means  of  convert- 
ing the  energy  of  radiation  directly  into  electrical  energy,  although 
on  a  small  scale  this  conversion  really  takes  place  in  many  photo- 
electric arrangements.  For  instance,  the  action  of  the  light  on 
the  liquid  potaasium-sodium  alloy  has  been  shown  by  Prof.  Fleming 
to  produce  a  voltage  as  high  as  OC.  volt  when  the  liquid  alloy  and 
a  platinum  plate  are  enclosed  in  a  highly  exhausted  tube,  and  the 
li(iuid  alloy  is  illuminated  strongly.  There  seems  little  doubt  that 
the  current  that  is  generated  in  this  case  is  produced  from  the 
energy  of  the  light  that  is  absorbed. 

The  effects  to  far  obtained  are  extremely  small.  At  the  most 
only  a  few  microamperes  are  obtainable  with  very  strong 
illumination.  Nevertheless,  this  property  of  sensitiveness  to  light, 
though  at  the  moment  it  has  no  practical  applications,  may  at  any 
time  be  found  to  fill  some  useful  purpose  and  make  another  case, 
illustrating  how  observations  that  are  one  day  on  the  borderland 
of  science  may  shortly  afterwards  be  of  practical  use  in 
engineering. 

When  it  is  remembered  that  the  water  power  in  Norway  alone  is 
estimated  to  produce  several  million  kilowatts,  it  is  evidently 
better,  for  the  present  at  any  rate,  for  engineers  to  utilise  the  solar 
radiation  by  harnessing  the  waterfalls  rather  than,  by  attempting 
to  build  radiation  traps  in  the  Sahara. 

I  have  touched  very  lightly  on  many  subjects,  more  with  a  view 
of  drawing  your  attention  to  the  many  ramifications  of  our  science 
and  industry  than  of  giving  a  review  of  any  branch.  If  I  have 
succeeded  in  showing  the  need  for  the  Institution  to  take  an  active 
interest  in  as  wide  a  field  as  possible,  and  for  it  to  take,  in  the 
future,  an  even  wider  outlook  on  the  various  branches  of  the  • 
industry,  I  have  attained  my  object. 
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Mechanical  Handlingr  of  Coal  for  British  Locomotives. 

By  C.  J.  B.  Cooke,  M.Inst.C.E. 

(,Aistract     of    paper    lead    hpfore    the    Ixstittjtiox    of     Civil 
EXGIN'EEBS.   Xovemler  26fli,  1912.) 

OwiXG  to  the  growth  of  traffic  and  the  heavier  loads  which  have 
to  be  hauled  at  the  present  time,  it  has  been  found  expedient  to 
adopt,  at  the  extensive  running  shed  of  the  London  and  Xorth- 
Westem  Railway  Co.,  at  Crewe,  some  more  expeditious  method  than 
"man-handling"  for  loading  engines  with  ccal,  and  after  much 
deliberation  the  mechanical  coal-handling  plant  described  in  this 
paper  has  been  installed.  The  plant  was  made  by  Messrs.  Babcock 
and  Wilcox,  and  is  the  joint  design  of  the  author  and  that  firm. 

The  plant  consists  of  a  wagon-tippler,  an  underground  hopper,  a 
tipping-tray  conveyor,  an  elevated  bunker,  and  shoots — including 
C£jibrating  chambers — for  discharging  coal  on  to  the  tenders. 

The  tippler  is  capable  of  tipping  a  wagon  in  about  five  minutes, 
when  attended  by  two  men.  It  is  driven  by  a  660  volt  direct- 
current  electric  motor  of  5  h.p.  The  hopper  holds  about  20  tons  ; 
the  coal  is  fed  therefrom  by  a  jigging  tray  through  an  adjustable 
door  into  a  two-roll  breaker,  where  the  large  lumps  are  reduced  to 
S-in.  cubes.  The  breaker  is  belt-driven  by  a  DC.  motor  of  10  h.p.. 
which  also  operates  the  jigging  tray.  The  coal  passes  through  the 
breaker  to  the  conveyor-trays,  which  carry  it  to  the  overhead 
storage. 

The  conveyor  runs  at  a  speed  of  70  ft.  per  minute,  and  is  capable 
of  lifting  about  60  tons  per  hour.  The  driving-gear  is  situated  at 
the  top  under  the  bunker-housing,  and  consists  of  a  GilO-volt  nx. 
motor  of  9  h.p.  All  the  coal  is  delivered  over  the  end  of  the  con- 
veyor-track, when  it  has  only  a  fall  of  about  1  ft.  on  to  the  inclined 
shoot  which  delivers  it  to  the  requisite  division  of  the  bunker. 

The  bunkers  were  designed  to  hold  300  tons,  which  is  more  than 
enough  to  coal  all  engines  during  the  night  without  the  conveyor 
working,  it  being  possible  to  send  up  during  the  hours  of  daylight 
all  the  coal  required,  thus  saving  the  double-manning  of  the  wagon 
tippler  and  conveyor. 

There  is  an  outlet  on  either  side  of  each  division  of  the  bunker, 
BO  that  the  tenders  can  be  coaled  on  both  sides  at  the  same  time. 
On  opening  one  of  the  doors,  coal  is  permitted  to  flow  out  into  a 
calibrating  chamber  capable  of  holding  10  cwt.,  whence  it  is 
allowed  to  slide  on  to  the  tender  by  means  of  a  lever  conveniently 
situated. 

The  speed  of  coaling  by  this  plant  is  quite  satisfactory — as 
much  as  6  tons  being  put  on  in  3  minutes,  as  against  .'i  tons  in 
15  minutes  with  the  old  system  under  the  most  favourable  circum- 
stances. 

An  ash  conveyor  has  been  installed  in  conjunction  with  the  coal- 
ing plant.  The  conveyor,  which  is  of  the  bucket  type,  has  a 
capacity  of  about  !.">  tons  per  hour,  and  is  driven  by  a  3-h.p.  d.c. 
motor. 


reliable  work,  and  so  he  introduced  a  form  of  galvanometer,  which 
was  graduated  to  read  in  volts,  vebers  and  ohms.  It  was  made  by 
Mr.  Sprague,  of  Birmingham,  to  the  author's  firm's  sjKcification. 
and  proved  to  be  a  most  useful  instrument  for  general  tests.  In 
tracing  the  history  of  electric  lighting,  the  chairman  said  that,  in 
looking  back,  he  often  thought  of  the  audacity  with  which  the 
electrical  engineers  of  those  early  days  undertook  all  manner  of 
work,  and  generally  carried  it  through  with  a  fair  measure  of 
success.  After  all.  however,  they  were  now  only  touching  the 
fringe  of  the  work  which  was  before  the  Institution,  The  splendid 
researches  carried  out  during  the  last  century  by  Faraday,  Maxwell, 
Kelvin,  Hopkinson  and  a  host  of  others,  had  raised  their  profession 
to  an  exact  science,  and  had  given  to  electrical  engineering  an 
importance  which  could  not  have  been  foreseen  30  years  ago.  As 
to  the  future  advance  of  electricity,  his  opinion  was  that 
the  consideration  of  new  sites  for  power  stations  required  the 
utmost  care,  and  it  might  be  found  expedient  to  locate  these  at  the 
coalfields,  provided  condensing  water  was  also  available  in 
abundance.  It  would  certainly  be  cheaper  to  transmit  electricity 
than  to  carry  coal  to  the  power  station,  and  vast  stores  of  coal 
might  easily  be  accumulated  at  moderate  cost.  After  a  reference 
to  the  lastcoal  strike,  and  a  word  of  commendation  to  those  in 
charge  of  power  stations  for  keeping  up  the  electrical  supplies,  and 
in  some  cases  increasing  them,  the  chairman  pointed  out  that  they 
had  on  several  occasions,  been  warned  recently  of  the  slow  but  sure 
exhaustion  of  their  coal  supplies.  Although  coal  might,  and  would, 
doubtless  be  discovered  in  virgin  fields,  yet  there  was  little  hope  in 
Britain  of  any  great  additions  to  their  reserve,  and.  therefore,  the 
water  power  at  their  command  in  Scotland  would  become 
increasingly  valuable.  As  a  substitute  for.  or  a  means  of,  supple- 
menting the  coal  supply,  he  suggested  the  utilisation  of  the  water 
power  which  could  be  derived  from  the  splendid  chain  of  lochs 
which  formed  the  Caledonian  Canal,  and  which  could  supply  an 
amount  of  water  power  which  would  far  exceed  anything  they  had 
at  present.  With  their  present  knowledge  of  high-pressure  elec- 
trical power  distribution,  the  power  available  could  supply  all  the 
energy  required  in  the  vicinity  of  Glasgow. 

Sooner  or  later  such  schemes  would  be  carried  out,  and  Scotland, 
by  reason  of  her  water  powers,  should  he  able  to  supply  most  of  the 
energy  required  by  her  industrial  population. 

•Tust  as  the  inventions  of  Watt  and  others  had  created  the  factory 
system  by  bringing  crowds  of  workers  together,  in  order  that  they 
might  collectively  use  the  power  of  the  steam  engine,  was  it  not 
possible  that  the  erection  of  power  transmission  lines  all  over  the 
country,  bringing  power  to  every  village  and  hamlet,  might  be  the 
means"  of  sending  certain  industries  back  to  the  villages  and 
country  cottages,  thus  preventing  the  overcrowding  of  large  towns 
and  cities,  and  directly  assisting  in  solving  the  problem  now  so 
much  debated— namely,  how  to  get  the  people  "back  to  the  land,  ' 


Institution  of  Electrical  Engineers  (Scottish  Seitiou). 

The  opening  meeting  of  the  Scottish  Local  Section  was  held  in 
Glasgow  on  the  evening  of  the  12th  inst.  when  the  new  chairman, 
Mk.  Wm.  M'Whietek  delivered  an  address.  The  chairman  at  the 
outset  dealt  with  the  progress  made  in  the  li'th  century  in  dis- 
covery and  invention  ;  no  department  of  science  had  made  greater 
progress  than  that  of  electricity,  and  its  twin  fellow,  magnetism. 
In  his  opinion  the  ability  to  carry  out  exact  electrical  measurements 
did  more  for  the  advancement  of  the  electrical  industry  than  any 
other  factor,  and  they  should  not  forget  that  for  the  splendid 
system  of  electrical  units  now  at  their  command,  they  were 
indebted  to  the  British  Association,  who,  in  1861,  appointed  a  com- 
mittee to  determine  what  form  and  dimensions  those  units  should 
have. 

At  that  time  measuring  instruments  of  any  kind  were  practically 
unknown,  or  were  only  then  coming  into  use  in  the  Postal  Tele- 
graph Department  and  by  railway  companies.  Generally  there  were 
no  means  whatever  of  locating  a  fault  on  telegraph  lines,  and  the 
reports  of  faults  to  the  linemen  consisted  in  the  intimation  that  a 
contact  or  earth  existed  upon  certain  lines  between  test  boxes  pro- 
bably 50  miles  apart.  For  the  measurements  of  currents,  no 
instruments  existed,  and  such  attempts  as  were  made  were  merely 
guesswork.  So  long  as  batteries,  instruments  and  lines  were  of 
high  resistance,  it  was  possible  to  form  some  idea  of  the  battery 
condition  by  using  an  ordinary  detector  galvanometer,  but  when 
railway  train-signalling,  requiring  the  use  of  considerable  currents, 
was  introduced,  then  the  resistance  of  the  instruments  and  circuits 
was  kept  low.  and  proper  testing  (owing  to  the  lack  of  some 
instrument  measuring  in  units)  was  wanted  very  badly.  The  first 
attempt  to  remedy  this  was  by  the  introduction  of  a  galvanometer 
graduated  in  units  called  chemics.  This  was  based  upon  the  well- 
known  law  that  in  electrolysis  a  known  current  would  always 
liberate  a  definite  weight  of  metal  from  any  metallic  solution,  the 
amount,  of  course,  varying  with  the  metal  used.  The  instrument 
introduced  by  the  speaker  was  divided  in  the  usual  way  to  read  to 
tenths  of  the  unit  of  current,  but  the  telegraph  inspectors  and  line- 
men had  great  difficulty  in  recording  the  reading  correctly.  This 
was  overcome  by  using  an  extra  scale,  divided  up  and  marked  with 
the  words,  "Very  good,"  "Good,"  "Fair,"  "Requires  Attention," 
and  "Bad."  The  galvanometer  was  wound  to  100  ohms  resistance 
so  as  to  represent  an  average  circuit,  including  the  instruments, 
line,  earth.  Arc,  and  when  applied  to  the  battery  terminals,  at  once 
showed  the  condition  of  the  cells.  This  rough  arrangement  was 
very  successful,  and  reduced  faults  by  nearly  90  per  cent.  For  test- 
ing the  insulation  of  telegraph  lines,  which  had  to  bo  checked  daily, 
the  Post  Office  had  introduced  a  form  of  tangent  galvanometer, 
with   shunts,   i;c.     This  instrument  was  not  suited  for  quick  and 


THE  LOADING  OP  SUBMARINE 
TELEPHONE  CABLES. 


A    CoilPARISOX   BETWEEN    CoiL-LOADED    AND 
CONTlXrOUSLY-LOADED   CABLES. 


By  J.  G.  HILL. 


This  subject  baa,  at  one  time  or  another,  aroused  considerable 
attention  and  discussion,  and  a  new  phase  of  the  question 
has  recently  been  entered  upon  by  the  laying,  in  the  Straits 
tif  Dover,  by  the  French  Administration,  of  a  contLnuously- 
loaded  cable,  side  by  side  with  the  coil-loaded  gutta-percha- 
insulated  cable  laid  "by  the  British  Post  Office  in  May,  1910. 
During  the  brief  jjeriod  which  has  elapsed  since  the  latter 
cable  was  laid,  however,  a  considerable  advance  in  the 
design  of  this  type  has  been  made,  inasmuch  as  Messrs. 
.Siemens  Bros,  have  succeeded  in  producing  a  modified 
gutta-percha  dielectric  with  a  considerably  less  leakance  than 
that  employed  in  the  Anglo-French  cables  ;  a  cable  of  the 
improved  type  was  laid  between  England  and  Belgium  in 
1911.  The  three  types  of  cables  referred  to  afford  material 
for  an  interesting  comparison  of  the  two  methods  of  loading 
as  applied  to  gutta-percha-insulated  submarine  cables,  ba^ed 
on  data  which  have  only  recently  been  made  available. 

The  details  of  the  cables  referred  to  are  given  in  Table  I. 
It  mav  be  remarked  that  the  two  Anglo-French  loaded  cables 
are  of"  the  same  total  efficiency,  the  coil-loaded  cable  having 
a  slightly  greater  {i.e.,  less  favourable)  attenuation  constant 
and  a  correspondingly  shorter  length  :  in  practice,  the 
difference  between  the  two  cables  cannot  1m  detected  in 
conversation  between  London  and  Paris.  The  weight  per 
naut  of  the  conductor  in  the  case  of  the  coil-loaded  cable 
is,  however,  160  lb.,  whereas  the  continuously-loaded  cable 
has  conductors  weighing  300  lb.  per  naut.    The  leakance  in 
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TABLE  I.— DiiiAiLS  01-  KtciiNi  Caulks 


A n((lo-Frenoh  coil-loaded 

„  continuously-loaded 

An^rlo-Belgian  coil-loaded 


U   +    Iti. 

L. 

22-G 

01 

8-54    1 

•0135 

278' 

0-1 

EfTeotive  values  per  naut  at  1,C00  periods  per  second. 

'  !      /S      j      ^       !        z. 

:.  s/k.     Obaerrea.l    9*'"V-       Observed. 


Wt.  of  o. r.    Wt.  of  copper 
per  naut.        per  naut. 


•138  X  10^»  ; 
•176       „ 
•162       „ 


120 
109 
12 


■021 

•0185 

•0192t 


0203 
•0181 
•0185 


1,000 
278 
800 


300  lb.         160  lb. 
300  „  300   „ 

150  ,.  160  „ 


-  Ohiuic  resistance  of  conductors  per  nant  ;  Bi  -  Effective  resistance  of  loadintj-coil  ;  H  =  Leakance  in  mioromhoB  : 

I.       Inductance  per  naut  in  henrys  :  K  -  Capacity  wire  to  wire  per  naut  in  farads  :  /„  =  Characteristic  impedance  ; 

/3  =  .\ttenuation  constant.  "  Incladinfr  loadinpr  coil  in  phantom  circuit.  +  At  frequency  2  ir  «  =  6,000. 


both  cables  is  much  in  e.xcess  of  that  obtained  in  the  Belgian 
cable,  and,  moreover,  the  weight  of  gutta  in  the  coil-loaded 
cable  is  greater  than  will  iti  future  lie  employed  in  cables  of 
that  type. 

It  will  also  be  seen  that  the  Anglo-lklgian  cable,  with 
half  the  weight  of  guttii-percha  and  a  little  more  than  half 
the  weight  of  copper,  has  nearly  the  same  efficiency  as  the 
continuously-loaded  cable.  Here  again,  however,  as  pointed 
out  above,  the  leakance  of  that  cable  is  much  more  favourable 
than  in  the  other  cases,  so  that  no  very  definite  conclusions 
can  be  deduced  as  to  future  progress,  without  corrections 
being  made  for  leukance,  and  a  comparison  being  made  on 
a  uniform  basis. 

The  detfiils  of  the  continuously-loaded  cable  are  given  by 
M.  Devau.x  Charbonnel  in  an  article  in  La  Lionim- 
Ekrtrii]»e,  dated  June  1  .'ith  last.  The  elective  values  per 
kilometre  loop  are  : — u  =  i-W  ;  i.  =  7"2Q  x  10~':  K  = 
O^On.j  X  10-«  ;  s  =  1-032  x  10  '  ;  ft  =  0-00'.i".»2  :  /.  = 
278  e^*"'. 

For  the  purpose  of  comparison,  the  values  have  lieen  con- 
verted to  nauts  in  Table  I.  The  attenuation  measurement  was 
made  by  M  Devaux  Charbonnel  at  1,000  cycles  per  second, 
although  the  usual  practice  in  this  country  is  to  regard  the 
"  /3  "  at  800  cycles  as  giving  the  same  attenuation  as  the 
human  voice.  This  is  in  a(«ordance  with  the  recommenda- 
tion of  the  International  Conference  of  Telegraph  and  Tele- 
phone Engineers,  held  in  Paris  in  I'.)  10.  As  the  precise 
experimental  values  at  a  frei|uency  of  800  cycles  in  the  case 
of  the  continuously-loaded  cable  are  not  known  to  the  writer 
of  this  article,  the  constants  of  the  English  cables  have  been 
corrected  to  1,000  cycles  for  the  purpose  of  comparison. 

In  the  article  by  M.  Devaux  Charbonnel  already  referred 
to,  that  writer  makes  an  interesting  comparison  between  the 
electrical  qualities  of  the  two  kinds  of  cables,  without 
seriously  considering  their  relative  cost,  and,  as  the  matter  will 
probably  be  new  to  many  English  readers,  I  propose  partly  to 
cover  the  same  ground  and  to  continue  the  study  of  the 
subject  further,  so  as  to  show  the  monetary  considerations 
involved  in  the  adoption  of  the  one  type  or  the  other.  For 
the  reasons  already  given,  it  will  be  necessary  to  make  the 
efficiency  comparisons  at  a  fre(iuency  of  1,000  periods  per 
second. ^.Jt  may,  however,  be  incidentally  remarked  that  the 
actual  experimental  results  on  the  Anglo-French  cables,  as 
shown  in  Table  I,  and  verified  by  speech  test,  indicate  that 
comparisons  at  this  frequency  are  quite  valid,  and  are  sup- 
ported by  practical  results. 

As  is  well  known,  the  electrical  difference  between  the  two 
methods  of  loading  consists  in  the  method  of  inserting 
inductance  in  a  cable,  and  also  in  the  amount  of  inductance 
■which  it  is  possible  so  to  insert.  The  insertion  of  coils  at 
regular  intervals  is  relatively  easy,  and  any  desired  amount 
of  inductance  may  be  obtained  by  this  method  within  reason- 
able limits.  Incidentally,  however,  the  added  inductance  is 
always  associated  with  increased  resistance,  and  in  a  well- 
designed  coil  the  increased  resistance  is  proportional  to  the 
added  inductance,  so  that  the  ratio  k,/l  is  constant  (r,  is  the 
effective  resistance  of  the  coil  at  a  given  frequency  and  with 
a  specified  current  flowing  through  its  coils,  and  L  is  the 
inductance  in  henrys  in  the  coil).  Owing  to  researches  quite 
recently  made,  it  is  now  possible  to  obtain  a  coil  with  a  con- 
stant such  that  r,/l  =  60  at  1,000  frequency  and  1  milli- 
ampere  current. 

In  the  case  of  the  Anglo-French  continuously-loaded 
cable,  the  inductance  is  added  by  means  of  a  winding  of 
steel  wire  0^012  in.  (12  mils)  in  thickness,  the  wire  being 


closely  wound  upon  the  conductor.  The  addition  of  the 
inductance  also  involves  the  addition  of  resistance  in  this 
case,  and  M.  Devaux  Charbonnel  finds  that  this  added  resist- 
ance (which  it  will  be  convenient  to  call  Rj)  bears  a  constant 
relation  to  the  inductance  added,  so  that  Rj/l  =110  at 
1,000  cycles.  Assuming  that  the  two  sets  of  constants  are 
taken  with  the  same  current,  we  are  now  in  a  position  to 
compare  the  transmission  efficiencies  of  the  two  types  of  cable 
at  1,000  cycles. 

As  a  first  step  in  this  direction  it  will  be  interesting  to  see 
which  type  is  the  more  efficient  fundamentally,  assuming  that 
an  unlimited  amount  of  inductance  can  be  obtained  in  both 
cases.  This  is  far  from  being  the  case  at  present,  however, 
in  the  case  of  the  continuously-loaded  cable,  but  hopes  are 
entertained  that  future  research  will  result  in  a  materially 
greater  jiermeability  being  obtained,  and,  in  any  case,  the 
point  in  question  appears  to  be  an  interesting  one. 

The  next  step  ])roposed  is  to  compare  the  cables  trom  the 
point  of  view  of  their  present  possibilities,  and  to  compare 
the  prices  for  a  given  transmission  efficiency. 

The  attenuation  constant  /3,  which  determines  the  trans- 
mission efficiency  of  a  loaded  cable,  may  be  calculated  from 
the  well-known  formula — 

li  =  .1,  (r  -f  R,  -f  .s/k  l)  v'k/l,  (1) 

where  r  is  the  loop  resistance  of  the  cable;  r,  the  effective 
resistance  of  the  coils  at  1,000  cycles  and  1  milliampere 
current ;  s  the  leakance  in  micromhos ;  K  the  capacity, 
wire  to  wire,  in  farads ;  and  i,  the  inductance  in  henrys,  all  per 
unit  length. 

If  this  expression  be  difi'erentiated  so  as  to  find  the  value 
of  I.  for  minimum  ft,  we  ha\e  (as  is  also  known) — 

(2) 


■        r,/i,  -I-  s/k  ' 

therefore  r  =  i.  (r,/i.  -I-  s/k).  (3) 

Let  Ri/l  -t-  s/k  be  designated  by  Aj.  Then  in  equation 
(3)  R  =  L  A,,  and  by  substitution  of  (3)  in  (1),  the  minimum 
/3  (/3,„)  may  be  written — 

/3,„  =  \/k  r  Ai  (4) 

in  the  case  of  any  loaded  cable. 

Incidentally,  we  may  see  from  these  formula:  that  induct- 
ance may  be  added  to  a  cable  until  the  energy  losses  involved 
in  L  A,  are  ef|ual  to  the  resistance  of  the  cable  itself,  but  no 
further  with  advantage. 

Let  the  /5,„  of  a  coil-loaded  cable  be  v^k  k  a,,  and  the 
/?,„  of  a  continuously-loaded  cable  be  v/k  r  a„  where — 

A,  =  Rj/l    +   s/k. 

(r.,  is  the  added  resistance,  per  unit  length,  due  to  con- 
tinuous loading.)  Then,  if  the  two  cables  be  compared,  as 
we  have  the  same  k  r,  i.e.,  the  same  weight  of  copper  and 
capacity,  the  relative  /B's  are — 

l^mjflin,  =    n/k  R  Ai/\/k  R  Aj  =    v'a,/A2. 

Take  the  case  of  two  ordinary  gutta-percha  cables  having 
the  same  weight  of  copper  and  the  same  capacity.  In  such 
a  case  s/k  may  be  taken  in  each  instance  at  120,  and  we 
have — 

Ai  =  r,/l  +  s/k  ■=  GO  +  120, 

A,  =  r,/l  4-  s/k  =  110  -i-  120, 

that  is —  fiimll^mi  =   1^13. 

This  means  that  the  minimum  /3  of  a  continuously-loaded 
cable  is  18  per  cent,  higher  (i.e.,  more  unfavourable)  than 
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the  minimum  /3  of  a  coil-loaded  cable  having  the  same 
weight  of  conductor  and  capacity  (that  is,  assuming 
that  the  former  cable  could  be  loaded  with  the  required 
amount  of  inductance,  which  is  only  the  case  for  very  heavy 
gauge  cables,  as  will  presently  be  shown). 

iloreover,  if  instead  of  ordinary  gutta-percha  the  modified 
gutta-percha  used  in  the  Anglo-Belgian  cable  be  considered, 
we  have  s/k  =  12  instead  of  120,  as  in  the  previous  case, 
and  A,  =  110  +  12,  also  a,  =  GO  +  12,  therefore — 

Vaj/Ai  =  1"3. 
So  that  if  the  most  modern  and  efficient  type  of  gutta- 
percha insulation  is  used,  the  continuously-loaded  cable  in 
the  most  favourable  possible  case  has  a  (3  at  least  30  per 
cent,  higher  than  the  coil-loaded  cable,  and  this  state  of 
things  must  continue,  even  if  the  permeability  of  the  iron 
winding  is  improved,  unless  also  the  ratio  Ej/l  is  made  less. 
If,  however,  it  were  decided  to  superimpose,  then  the 
superiority  of  the  coil-loaded  cable  would  not  be  so  marked, 
because  it  would  then  be  necessary  to  increase  e,/l  from  (SO 
to  72  (the  latter  figure  has  quite  recently  been  obtained). 
We  then  have  a^  =  122  as  before,  Aj  =  72  -f-  12  =  84, 
therefore — 

v/a,/a7=  1-2. 

So  that  the  coil-loaded  cable  would  still  have  a  minimum 
/3  20  per  cent,  more  favourable  than  the  other  type  of  cable 
in  question. 

On  the  subject  of  superimposing  on  submarine  cables,  it 
may  be  remarked  that  it  has  not  been  found  possible  alto- 
gether to  avoid  some  degree  of  overhearing  between  the  direct 
circuits  in  the  cable  and  the  extra  circuit  superimposed  upon 
them.  The  difficulty  is  not  confined  to  the  coil-loaded 
cable,  and  it  arises  mainly  from  the  great  difficulty  in 
balancing  circuits  of  very  high  capacity.  In  attempting  to 
provide  such  circuits,  however,  no  overhearing  is  produced 
from  one  direct  circuit  to  the  other,  and  with  the  present 
highly-efficient  loading  coils,  the  attenuation  constant  of  the 
ordinary  circuits  is  not  much  increased.  The  extra  circuit 
obtained,  if  workable,  is  of  great  value,  so  that  attempts 
to  provide  such  circuits  will  doubtless  continue  to  be  made. 
(To  be  coniinued.) 


CENTRAL    STATIONS. 


By  calculus. 


Ox  looking  back  at  the  central  stations  as  they  stood  some 
20  years  ago.  and  comparing  them  with  those  now  in  exist- 
ence, one  cannot  help  admiring  all  the  good  work  that  has 
been  done  by  the  busy  engineers  engaged  in  the  electrical 
industry. 

Life  in  the  power  house  of  to-day  is  far  less  exciting  than 
in  the  past,  for  wiih  plant  of  modern  design  it  is  seldom 
that  anything  serious  happens,  and,  on  the  whole,  central- 
station  engineers  now  enjoy  a  far  more  comfortable  existence 
than  those  who  went  before  them. 

I  can  remember  when  it  was  considered  an  exceptionally 
good  piece  of  luck  to  get  through  the  evening  sliift  without 
some  trouble  arising,  and  I  have  not  the  least  doubt  that 
there  are  many  readere  of  the  Electrical  Review  who  can 
recall  those  days  also.  Alternators,  as  built  at  that  time, 
had  the  undesirable  habit  of  burning  out,  and  I  have  known 
no  less  than  two  machines  do  this  in  the  same  evening. 
In  fact,  in  one  station,  things  became  so  bad  that  we  had  to 
keep  a  man  on  the  evening  shift  for  the  purpose  of  smelling 
alternators.  Still,  with  all  their  faults,  the  old  central  stations 
always  fascinated  me,  and  whenever  I  come  across  a  plant  that 
bears  the  stamp  of  old  age,  I  am  compelled  to  linger  and  admire 
it.     Perhaps  there  are  others  like  me. 

They  were  queer  old  places  these  early  electric  lighting 
stations,  and  possibly  that  is  why  I  have  so  much  regard  for 
them.  The  old  low -speed  engines  and  generators,  the 
curious  switchgear  and  odd  arrangements  of  steam  pipes,  are 
still  fresh  in  my  memory,  and  at  times  I  have  almost  been 
tempted  to  ask  why  electrical  engineers  of  20  years  ago  were 


so  foolish.  But,  as  a  matter  of  fact,  they  were  very  clever 
and  deep-thinking  men,  and  the  things  they  accomplished 
are  to  be  regarded  as  truly  remarkable  when  we  consider 
what  a  scanty  training  in  electrical  engineering  they  had  to 
work  upon. 

It  is  interesting  to  compare  an  up-to-date  station  with 
some  of  these  old  monstrosities.  The  turbine  has  simplified 
the  engine-room  eijuipment  immensely.  It  has  no  cranks  or 
pistons,  occupies  small  space  for  its  output,  and  from  the 
point  of  view  of  simplicity  it  is  all  that  a  prime  mover  should 
be.  The  turbine  is  a  machine  that  requires  practically  no 
attention,  and  once  it  is  set  to  work  it  will  go  on  running 
indefinitely.  One  is  apt  to  smile  on  comparing  the  turbine 
with  some  of  the  old  engines  that  had  to  be  saturated  with  oil 
to  make  them  perform  their  duty.  In  all  the  modern  tur- 
bine stations  there  is  not  a  single  man  who  can  lay  claim  to 
the  dignified  title  of  greaser.  The  turbine,  like  the  modern 
high  speed  engine,  greases  itself,  but  whereas  in  the  latter  the 
cylinder  oil  finds  its  way  into  the  exhaust,  the  steam  which 
leaves  the  turbine  is  perfectly  clean,  for  the  turbine  does  not 
require  lubricating  internally.  The  only  parts  of  a  turbine 
that  need  oil  are  the  bearings,  and  it  is.  therefore,  easy  to 
conceive  that  this  prime  mover  has  an  immense  advantage 
over  some  of  the  old  engines  that  consumed  large  quantities 
of  this  expensive  fluid. 

But  notwithstanding  all  the  advantages  which  these  high- 
speed prime  movers  possess,  the  turbine  has  recently  met 
with  a  great  rival  in  the  form  of  the  Diesel  engine.  Some 
engineers  seem  to  believe  that  this  comparatively  new  and 
efficient  machine  will  eventually  find  a  place  in  every  electric 
lighting  station,  but  there  is  such  a  thing  as  being  a  little 
too  enthusiastic.  Looking  at  the  matter  from  an  entirely 
unbiased  standpoint,  one  is  bound  to  admit  that  the  Diesel 
engine  admirably  meets  the  requirements  of  engineers  respon- 
sible for  the  working  of  the  smaller  stations,  but  when  we 
come  to  the  large  electrical  undertakings  which  supply 
current  to  our  principal  cities  and  towns,  then  I  would  vote 
for  the  steam  turbine. 

The  turbine  shows  up  to  its  best  advantage  when  it 
develops  large  outputs,  and  the  greater  the  capacity. of  a  set 
the  lower  the  steam  consumption  and  capital  outlay  per 
kilowatt.  It  is  estimated  that  the  steam  consumption  of  the 
25,000-KW.  Parsons  machine  now  under  construction  for 
the  Commonwealth  Edison  Co.,  in  Chicago,  will  be  some- 
thing like  10  per  cent,  lower  than  anything  that  has  hitherto 
been  obtained  with  steam  plant.  This  represents  a  saving  of 
approximately  2  tons  of  coal  per  hour  when  working  at  full 
load. 

If  oil  engines  are  to  be  used  on  large  electric  supply 
systems,  I  would  advocate  that  they  take  the  place  of  con- 
verting machinery  in  sub-stations.  The  Diesel  engine  in 
its  present  stage  of  evolution  undoubtedly  presents  great 
advantages,  and  one  of  the  most  noteworthy  is  that  it 
eliminates  stand-by  losses. 

When  the  turbine  secured  a  place  in  central  stations,  a 
great  step  was  made  towards  simplifying  the  plant,  for  the 
turbine  is  unquestionably  the  simplest  prime  mover  that  has 
been  evolved  ;  for,  whereas  in  steam,  gas  and  oil  engines 
we  have  to  convert  a  reciprocating  motion  into  a  rotary  one, 
the  turbine  gives  a  rotary  motion  at  the  outset,  and  many 
heavv  and  expensive  parts  are  thus  dispensed  with.  Turbines 
are  consequently  exceedingly  cheap  machines  to  maintain, 
and  it  is  common  knowledge  that  they  have  been  known 
to  work  for  years  without  a  penny  having  been  spent  on 
their  upkeep. 

But  in  spite  of  all  this  I  firmly  believe  that  if  steam  plant 
is  to  hold  its  own  with  internal-combustion  engines,  some 
radical  changes  must  be  made  in  the  boiler  house.  For, 
whereas  there  has  been  continual  effort  to  raise  the 
efficiency  of  the  plant  in  the  engine  room,  the  changes  made 
in  the  boiler  house  are,  comparatively  speaking,  insignificant. 
In  this  matter  I  quite  agree  with  Mr.  George  Wilkinson, 
of  Harrogate,  who  recently  said  that  we  have  been  too  long 
content  to  use  boiler  plant  furnishing  an  average  of  from 
2  lb.  to  3  lb.  of  steam  per  hour  per  sq.  ft.  of  heating  surface. 
Such  practice  involves  the  use  of  steam  generating  equip- 
ment having  dimensions  out  of  all  proportion  to  the  size  of 
the  engine-room  plant.  Mr.  Wilkinson  has  directed  atten- 
tion to  the  fact  that  the  solution  of  the  problem  appears  to 
lie  in  the  introduction  of  gas  firing  by  means  of  fiameless 
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surface   combustion    on  the    lines    tiist   discovered    liy    Sir 
Humphry  Dnvy  and  retviitly  developed  by  Prof.  IJone. 

Those  who  visited  tlie  recent  machinery  exhibition  held  at 
Olynipia  probably  saw  the  Honeconrt  patent  boiler,  which 
was  fired  in  accordance  with  this  new  system.  Boilers  fired 
in  this  manner  are  claimed  to  have  an  efficiency  of  no  less 
than  05  per  cent.  The  normal  evaporation  is  -JO  lb.  per 
hour  per  s(].  ft.  of  hcatinfj  surface,  and  this  can  be  raised  to 
;iO  lb.  in  cases  of  emergency.  An  efficiency  of  05  per  cent, 
is  truly  a  remarkable  result,  but  it  is  well  to  note  that  this 
fifrnre  is  arrived  at  from  the  heat  in  the  steam  generated  and 
the  calorilic  value  of  the  gas.  If  tln'  system  of  firing  were  put 
into  use  in  central  stations,  gas  producers  would  be  employed 
and  the  effieient'y  of  these  must  be  considered  when  comparing 
the  new  system  witli  the  ordinary  coal-tired  boiler.  One 
attractive  feature  of  the  scheme  is  tliat  the  scale  does  not 
adhere  to  the  tubes,  this  having  lieen  jtroved  by  a  test 
carried  out  over  a  considerable  period.  In  fact,  I  believe 
that  this  was  predicted  by  one  of  the  engineers  of  a  well- 
known  insurance  company  before  the  boiler  was  put  into 
service.  Those  who  saw  this  boiler  at  Olymjiia  must  have 
been  struck  witii  the  simplicity  of  the  system,  for  it  was 
devoid  of  all  the  paraphernalia  ci>mmonly  adopted  for  coal 
firing.     Still,  we  must  not  forget  the  gas  producer. 

It  is  ditlicult  to  prophesy  with  any  degree  of  certainty 
what  changes  will  take  place  in  the  design  of  central  stations 
in  the  future,  but  it  seems  reasonable  to  suppose  that  in  the 
case  of  steam  plants,  the  boiler  liouse  will  undergo  moflifica- 
tions  in  the  near  future,  since,  apart  from  the  introduction  of 
various  forms  of  mechanical  stokers,  no  radical  dcjiarture  in 
the  methods  of  raising  steam  has  been  made.  There  is,  of 
course,  a  possibility  of  the  gas  turbine  coming  into  use,  but 
we  need  not  pay  much  attention  to  this  at  present.  The 
difficulties  attending  the  construction  of  machines  of  this 
type  are  well  understood,  hut  it  would  be  folly  to  assume 
that  these  will  never  be  surmounted. 

All  who  have  studied  this  question  are  aware  that  one  of 
the  obstacles  in  the  way  of  building  an  efficient  gas  turbine 
is  the  task  of  finding  a  suitable  material  for  the  blades.  It 
is  true  that  gas  turbines  have  been  constructed,  but  taking 
everything  into  account,  it  is  conceivable  that  the  efficiency 
of  the  machine  in  its  present  stage  of  evolution  is  no  better, 
and  possibly  a  great  deal  worse,  than  other  forms  of  prime 
movers  of  less  recent  origin.  I  shall  welcome  the  gas  turbine 
if  ever  it  comes,  because,  as  I  have  intimated,  I  like  any- 
thing that  introduces  simplicity. 

Things  in  the  power  house  were  assuming  a  very  good 
form  just  before  the  advent  of  the  oil  engine.  Almost 
every  central  station  engineer  saw  the  great  advantage  of 
the  turbine  with  its  even  turning  movement.  Machines 
with  pistons  and  cranks  were  rapidly  disaj'i  earing,  and 
this  is  not  only  true  of  the  main  generating  units,  but 
also  of  the  auxiliaries,  for  whereas,  a  few  years  ago,  feed 
pumps  were  invariably  of  the  plunger  type,  more  modern 
machines  are  built  on  the  centrifugal  principle. 

There  are  now  many  feed  pumps  of  this  type  in  use,  and 
some  are  driven  by  small  steam  turbines.  But  the  modern 
internal-combustion  engine  threatens  to  spoil  this  simple 
state,  and  much  as  I  admire  the  great  ingenuity  that 
has  been  exercised  in  the  evolution  of  the  latest  examples 
of  oil  engines,  I  have  no  particular  desire  to  renew  my 
acquaintance  with  prime  movers  having  pistons,  cylinders 
and  crankshafts.  I  recognise  perfectly  well  that  my 
great  appreciation  of  the  turbine  is  the  outcome  of  my 
environment,  for  I  came  into  contact  with  the  turbine  soon 
after  it  commenced  to  establish  itself  in  electrical  power 
stations.  It  would  be  folly  for  any  engineer  to  shut  his  eyes 
to  the  great  economy  of  the  modern  internal-combustion 
engine  in  spite  of  its  somewhat  high  capital  cost.  Xot  only 
is  it  highly  economical  as  regards  the  actual  fuel  consumption 
whilst  running,  but  it  also  scores  heavily  over  steam  and  gas 
engines  owing  to  the  entire  absence  of  stand-by  losses.  But 
even  the  strongest  advocates  of  the  oil  engine  will  admit 
that  in  order  to  secure  reliability  first-class  attention  is 
necessary. 

In  a  paper  on  the  Diesel  engine  read  before  the  Institu- 
tion of  Electrical  Engineers  by  Mr.  Sowter,  it  is  stated  that 
90  per  cent,  of  the  troubles  experienced  in  running  are  caused 
by  the  neglect  of  attendants.  But  taking  into  account  the 
fact  that  a  man  who  is  thoroughly  capable  of'running  a 


Diesel  engine  can  dematid  a  good  wage,  Mr.  Sowter  esti- 
mates that  the  cost  of  labour  on  moderate  size  installations 
is  substantially  less  than  that  of  a  steam  [ilant.  Having 
regard  to  the  expense  entailed  in  working  a  boiler  house, 
there  is  probably  a  great  deal  of  truth  in  the  statement. 

Ijastly,  I  may  direct  attention  to  the  fact  that  we  have 
arrived  at  a  time  when  the  ])roblem  of  deciding  which  type 
of  prime  mover  should  be  put  down  is  sometimes  difficult. 
In  the  early  days  of  electric  lighting  stations  steam  engines 
were  universally  employed,  but  to-day  the  engineer  has 
several  distinct  classes  of  prime  movers  to  choose  from.  So 
far  as  generalisation  is  posnble,  it  appears  that  turbines 
should  be  used  when  the  employment  of  large  units  is 
desirable,  whilst  the  oil  engine's  sphere  of  application  is  in 
connection  with  stations  of  small  and  moderate  outputs. 


OUR  LEGAL  QUERY  COLUMN. 

[  Qvettiom  addressed  to   this   calvnin   should    be  written  on  one  side 
of  the  j)aj>er  only.} 


"  T.  S.  F."  writes  :— "  I  shall  be  plad  if  you  will  kindly  let  me  know 
whether  it  is  Ifpally  essential  to  obtain  the  sanction  of  the  owner 
of  premises  where  it  is  proposed  to  lay  a  service. 

"  An  opinion  on  the  following  matter  would  also  be  appreciated  : — 
The  service  is  laid  into  a  consumer's  premises,  the  premises  not 
belonpinfr  to  the  consumer.  The  lines  pass  under  land  over  which 
the  consumer  has  a  right-of-way  for  access  to  his  premises.  A  sub- 
3e(iuent  owner  of  the  land,  for  petty  reasons,  requests  the  removal 
of  the  service  lines.     Is  he  legally  entitled  to  do  this  .'  " 

','  As  to  the  first  question,  a  service  can  only  be  laid  on  premises 
with  the  sanction  of  the  owner  or  the  occupier.  If  the  o<-cupier, 
being  a  tenant,  ha«  covenanted  with  his  landlord  not  to  allow  a 
service  to  be  laid,  the  landlord  may  have  an  action  against  him  for 
breach  of  covenant,  but  the  owner  would  not  have  any  right  of 
action  against  the  supply  authority.  To  any  such  action  the 
authority  could  at  once  plead  the  leave  and  licence  of  the  tenant. 
Sec  27  (1)  of  the  schedule  to  the  Electric  Lighting  (Clauses)  Act, 
1899,  clearly  enables  the  authority  to  supply  the  owner  or  the 
occupier. 

As  to  the  second  question,  the  fact  that  a  consumer  has  a  mere 
right-of-way  over  certain  land  does  not  entitle  him  to  allow  that 
land  to  be  excavated  for  the  purpose  of  laying  service  mains.  In 
this  instance  it  is  conceived  that  the  person  who  owned  the  fre> hold 
could  maintain  an  action  for  trespass  against  the  authority  for  dis- 
turbirg  his  land,  and  he  could  also  Fue  for  damages  tor  trespass  at 
any  time  within  the  period  prescribed  by  the  statute  of  limitation. 


Tannins:  by   Electrolysis.— Electrochemistry  is  one  of 

the  most  highly  specialised  branches  of  industry  at  the  present 
time,  and  it  touches  many  questions  of  mechanical  and  electrical 
design  and  construction  and  operation  as  closely  as  any  department 
of  applied  ecience  that  can  be  named.  Dr.  L.  A.  Groth,  K.G.V.,  a 
Swedish  scientist  of  repute,  domiciled  in  London,  and  a  specialist  in 
electrolytic  matters,  has  for  years  devoted  much  time  to  researches 
and  investigations  in  this  connection,  and  we  are  informed  that  he 
has  now  obtained  results  of  a  surprising  character,  which  he  is 
demonstrating  upon  a  commercial  basis  and  which  therefore  deserve 
the  fullest  attention  of  those  specially  interested. 

A  demonstration  plant  upon  a  commercial  basis  of  Dr.  Groth  s 
system  of  tanning  by  electrolysis  is  now  being  erected  at  the  tan 
yard  of  Mr.  t'olumbiis  Smith,  of  Kidderminster,  by  the  Kidder- 
minster and  District  Electric  Lighting  and  Traction  C  i..  L'd., 
under  the  supervision  of  Dr.  Groth.  We  may  add  that  Jlessrs. 
Xalder  Bros.  &  Thompson,  Ltd.,  of  London,  have  acquired  the 
exclusive  rights  to  manufacture  the  instruments  of  Dr.  Groth's 
special  construction. 

The  great  advantage  claimed  for  Dr.  Groth's  system  is  that  a  pure 
and  strong  tannage  of  heavy  hides  is  effected  in  six  weeks  or  less, 
as  compared  with  many  months  by  any  ordinary  process,  whilst 
the  quality  of  the  leather  produced  has  been  pronounced  to  be 
extremely  good.  Dr.  Groth  has  so  successfully  completed  his 
system,  that  the  application,  regulation  and  recording  of  the  elec- 
tric current  is  done  by  specially  constructed  controlling  instru- 
ments and  automatic  indicators,  by  means  of  which  the  current 
may  be  properly  applied  as  easily  as  an  ordinary  electric  lamp  is 
switched  on.  By  means  of  a  safety  device  any  injury  to  the  hides 
and  f-kins  or  tanning  liquors  is  entirely  prevented.  If  an  irregu- 
larity of  any  kind  should  occur,  the  indicators  automatically  and 
immediately  notify  this  by  ringing  bells  or  lighting  lamp-  at  the 
spot  where  it  may  have  happened,  enabling  the  attendant  to  rectify 
the  matter  instantly  and  without  difficulty.  The  tannage  is 
thus  made  entirely  automatic,  requiring  only  the  attendance  of 
two  lads  during  the  whole  tanning  process.  We  understand  that 
the  cost  of  production  is  much  less  than  on  the  ordinary  system. 
As  the  current  is  used  day  and  night,  and  the  load  factor  is  quite 
90  per  cent.,  the  system  should  be  of  interest  to  electricity 
supply  authorities. 
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NEW    PATENTS    APPLIED    FOR. 

(NOT  YET  PUBLISHED, > 


1912. 


Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &,  Co., 
Electrical  Patent  Agents,  285,  High  Holbom,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


Q.  N. 


25,796.    "  Sparking  plugs  eaitable  for  intemal-combnetion  engine 
Hall.    November  lUh. 

35,803.  "  Fool-proof  gravity  starting  panel  or  electrical  machinery."  W.  H. 
AsHBT  and  J.  Hakgheaves.     November  llth. 

25,831.  *' Electric  meters  and  meter  systems  and  relays  adapted  to  control 
the  sama  and  for  other  purposes."  Siemens  ScHrcKEHTWEEKE  Q.m.b.H. 
(Convention  date,  November  llth,  19U,  Germany.)  November  llth. 
(Complete.) 

25,846.  '^Telegraph,  telephone  and  like  cables."  A.  J.  Siubbs. 
November  llth. 

25,881.    "Elecbromagnetic  apparatus."  L.  WEiGEaT-SxEHNE.  November  llth, 

25  896.  *'  Telephones."  P.  L.  Jensen  and  E.  8.  Pbidham.  November  llth. 
(Complete.) 

25,899.  "Reproducing process  and  copying  apparatus  for  use  in  conjunction 
therewith,"  A.  Hkrvert,  B.  Herveht  and  O.  Jahn.  (Convention  date, 
December  3tst,  1911,  Austria.)     November  llih.     (Complete.) 

25,902.  "Method  of  and  apparatus  for  annealing  magnetic  material." 
BRinsH  Thouson-Houston  Co.,  Ltd,  (General  Electric  Co.,  United  States.) 
November  llth. 

25.910.  "  Telephonic  transmitters."     E.  A.  Graham.    November  llth. 

25.911.  "  Loud-speaking  telephonic  apparatus."  E.  A.  Graham.  November 
llth. 

25,950.     "  Magnetos."    R.  0.  Harper.    November  lath. 

25,966.  "Electric  lighting  of  motor-cars  and  similar  vehicles."  G.  H. 
Skinner.     November  12Gh. 

25,976.  '*  Manufacture  of  objects  from  molybdenum."  Chemische  Fabwk 
VON  Hetden  Akt.  Ges.  (Convention  date,  June  19th,  1912,  Germany.)  Novem- 
ber 12th.    (Complete  ) 

25.981.  *'  Multiple  wire-drawing  machines."  F.  W.  Le  Tall.  (Soc.  Anon, 
Treflleries  et  Laminoirs  du  Havre,  Anciens  Etablissements  Lazare  Weiller, 
Soc.  Co-operative  de  Ragles  et  La  Canalisation  Electrique  Reunis,  France.) 
November  I2th.    (Complete.) 

25.982.  "Multiple  wire-diawiiig  machines."  F.  W.  Le  Tall.  (Soo.  Anon. 
Treflleries  et  Laminoirs  du  Havre,  Anciens  Etablissements  Lazare  Weiller, 
Soc.  Co-opprative  de  Rugles  et  La  Canalisation  Electrique  Reunis,  France.) 
November  12th.    (Complete.) 

25  996.  "  Combined  mechanical  lock  and  electric  circuit-breaker."  Electbo- 
MOTOR  Equipment  Co.,  Ltd.,  and  W.  H.  Brenner.    November  12th. 

26,002.  "  Incandescent  electric  lamphoiders."  C.  A.  Maby.  November 
ISth. 

26,007.  "  Automatic  timing  devices  for  magneto-electric  i^ition  apparatus 
of  internal-combostton  engines."  B.  Brooks  and  F.  H.  Alston.  November 
13ch. 

26,082,  "Electric  furnaces  and  process  of  operating  the  same."  British 
Thomson-Houston  Co.,  Ltd.  (Geneial  Electric  Co.,  United  States.)  November 
13cb. 

26,()94.  "Flexible  metallic  covering  for  unairaoured  electric  cables  and  the 
like."    P.  H.  MoRLEY.     November  13ih. 

26,099.     "Telephonic  transmitters."    E.A.Graham.    November  13tb. 

26,107.    "  Telegraphy."     H.  W.  Sullivan.    November  14th. 

26,140.  "  Electric  lamp  reflector."  L.  Pepe  and  A.  Bajrd.  November 
Uth. 

26,143.  "  Adjustable  magnetic  shunt  for  magneto  indicators."  Siemens 
Bros  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.)  November  14ch. 
(Complete.) 

26,145.  "  Electrioally-controiled  point-shifter."  G.  Davidson.  November 
14Gh.    (Complete.) 

26.151.  "  Magnetic  separating  machines,"  H.  H.  Thompson  and  A.  E, 
Davies.    November  14th. 

26,156.  "Electric  igniting  means  for  gas  burners,"  South  Metropolitan 
Gas  lo.  and  J.  M.  Somerville.     November  14th, 

26.163.  "Apparatus  for  taking  radio-active  measurements  and  determining 
the  loss  of  the  electric  charge  of  insulated  parts."  C.  D.  Haeusslee  v.d. 
BuRGSTALL.    November  14  th.    (Complete.) 

26.164.  "  Apparatus  for  charging  liquids  and  ga'^es  with  radio-active 
emanation."    C.  B.  Haeussler  v.d.  BuRiisTAXL.    November  14th.    (Complete.) 

26.165.  "  Electric  electrode  furnaces."  Jossingford  Manufacturing  Co. 
A/s.  (Divided  application  on  8,193/12.  April  4th.  Convention  date,  April  4th, 
1911,  Norway.)    November  14th.    (Complete.) 

26,169.  "Electrolytic  cells."  E.  A.  Allen  and  H.I.Allen,  November  14th, 
(Complete.) 

26,177.  "  Electrical  machine."  G.  Plaisant.  (Convention  date,  November 
24th,  1911,  France.)    November  14th.    (Complete.) 

26,186.  "  Incandescent  electric  lamps."  J.  T.  Robin.  (Addition  to  6.856^1.) 
November  14th.    (Complete.) 

26,194.  "Striking  mechanism  for  electric  clocks."  L.  Asprey  and  E. 
Farrow.    November  14th. 

26.214.  "Terminal  or  other  couplings  for  electric  cables."  P.  M.  Thompson. 
(W.  G.  McGregor,  High  Seas.)    November  15th. 


26.224.  "  Electric  tubular  lamphoiders  for  trough  reflectors."  H,  G 
Bennett,  E.  J.  Wilson  and  A.  Groves.    November  15th. 

26,241  "Moving  coil  electrical  measuring  and  like  instruments."  J.  W 
Record.    November  loth.    (Complete.) 

26,242.  "Moving  coil  electrical  measuring  and  like  instruments."  J.  W, 
P.EcoKD.    November  15th.    (Complete.) 

26,213.  "Gas.  electric  light  and  the  like  fittings."  G.  Hulme  and  J.  Booth, 
trading  as  8.  Booth  &  Co.    November  15th. 

26,249.  "Supports  for  metallic  filaments  of  electric  incandescent  lamps.* 
H.  A.  Gill.  (Wolframlampen  Akt-Ges,  Germany.)  November  15th.  (Com 
ptete.) 

26,255.    "  Method  of  and  means  for  cleaning,  electro-plating  and  finishing 
articles,  more  particularly  small  articles."      G.  P.  M.  Lee  and  W.  A.  Br 
November  15th. 


26,287.  "  Manufacture  of  ductile  and  malleable  bodies  of  tungsten  or  molyb 
deitum  or  the:r  alloys,  especially  wires  or  filaments  for  electric  incandescent 
lamps.  Westinohouse  Metallfaden  Gluhlampenfabrik  G.m  b  H.  (Ccn 
ventiondate,  November  20th,  1911,  Austria.)    November  l.^.th.     (Complete.) 

26  288.  "  Metal  filament  carriers  for  electric  incandescent  lamps."  West 
iNGHousE  Metallfaden  Gluhlampenfabrik  G  m.b  H.  (Convention  date 
November  20th,  1911.  Austria.)    November  loth.    (Complete.) 

26,289.  "  Metal  filaments  for  electric  incandescent  lamps."  Westinghouse 
Metallfaden  Gluhlampenfabrik  G.mb.H.  (Convention  date,  November 
20th,  1911,  Austria.)    November  I5th.    (Complete.) 

26,295.  "  Electric-magnetic  track  brakes."  Magnetbremsen  G.m.b.H. 
(Convention  date,  January  9tb,  1912.  Germany.)     November  15th.    (Complete.) 

26,305,  "Electric  transmission  of  signals."  Siemens  Bros.  &  Co.,  Ltd. 
(Siemens    &    Halske  Akt.-Ges.,  Germany.)    November  15th.    (Complete. l 


26,306.  "  Electromagnetic  perforation  of  strips  in  accordance  with  the 
depression  of  the  keys  of  a  keyboaid  for  telegraphic  or  like  purposes." 
Siemens  Bros.  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.)  Novem- 
ber 15th.    (Complete.) 

26,309.    "  Electric  secondary  clocks."    T.  Rushton.    November  16th. 

26.318.  "Differential  arc  lamp  with  inclined  converging  electrodes." 
KoRTiNG  &  Mathiesen  Akt.-Ge8.  (Couvention  date,  December  22nd,  1911, 
Germany.)    November  16th.    (Complete.) 

26,323.  "  Etectromagneto  generator."  W.  P.  Thompson.  (Splitdorf  Elec- 
trical Co.,  United  States.)    November  16ih.    (Complete.) 

26.337.  "  Connection  apparatus  for  electric  circuit  conductors."  T,  E. 
Murray.  (Divided  application  on  19,535.  1912,  Angust  26th.  Convention  date, 
February  9th,  1912,  United  States.)    November  16th.     (Complete.) 

26.338.  "Magnetic  compasses."  Kllvin  &  James  White,  Ltd.,  and  J.  T. 
BoTTOMLEY.    November  16th.    (Complete.) 

26,344.  "  Electric  railways."  W,  B.  Purvis  and  A.  D.  Gritmah,  November 
16th.    (Complete.) 

26,340.  "  Apparatus  for  making  insulating  ropes  or  hoses."  W.  Eortimg. 
November  16th.    (Complete.) 

26,347.  "Electric  heating  devices."  M.  Albrecht.  November  16th. 
(Complete.) 

26.351.  "  Electric  relay  apparatus."  J.  D.  Taylor.  (Convention  date,  July 
25th,  1912,  United  States.)    November  16th.    (Complete.) 

26,359.  "Electricity  meters."  W.Hamilton  and  Ferhanti,  Ltd.  November 
16th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs,  W.  P.  Thompson  &  Co.,  285,  High  Holbom,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


19U. 


Electric  Battery  Lamps.    C.  V.  A.  Eley,    8,416.    April  5th.    (November  6th, 

1911.) 
Application  op  Radio-active  Phenomena  to  Telephont.    A.  Vojen,    17,028. 

June  2&tb.    (Maich  4th,  1911.) 
Electric  Railway  Systems,    K,  E.  Stuart.    16|998,    August  34th.    (September 

9th,  1910.) 
Switching  Apparatus  for  Interconnecting  the  Lines  of  an  Actomatio  Tele- 
phone   System.    Western    Electiic    Co.     (Ti-lephon    Apparat   Fabrik    E, 

Zwietnsch  &  Co.  Ges.)    21,259.    September  26th. 
Switching  Apparatus  for  Inteeconnfcting  the  Lines  of  a  Semi-Automatic 

Telephone  System      Western  Electric  Co.    (Telephon  Apparat  Fabrik  E. 

ZwietUEch  &  (^.,  Ges.)    21.-,;60.    September  26th. 
Dynamo- electric  Machines.    Hon.  C.  A.  Parsons  and  A.  H.   Law.     21,489, 

September  29th, 
De%ices  for  Electrically  Driving  Planing  and  other  like  Reciprocating 

Machines.    B.  Wiesengrund.    93,639.    October  2bih. 


Protection  of  Feeders  of  Electrical  Distrirution  Syste.ms.    C,  H.  Merz 

and  P.  P.  Hunter.    24,0.:0.    October  30th. 
Apparatus  for  Electrically    Igniting  Gas,     E    W.   Havers  and  Telephos 

Domest  c  and  Street  Lighting  Co.    24,448.    November  3rd, 
Battery  Switches.      E.  C.   R.   Marks.     (Siemens  Schuckertwerke.)     24,460. 

November  3rd. 
Electric  Light  Fittings.    W.  J.  Hollick,    24,584.    November  6th. 
Method  and  Apparatus  for  Producing  a  Gaseous  Reaction  hy  a  Silent 

Discharge.    British  Thomson-Houston  Co.    (General  Electric  Co.)    27,951. 

Decembtrr  12th. 
Apparatus  for  Photometrically  Tfsting  Bubmebs  fob  Gas  or  Electricity. 

W.  Gordon.    27,978.    December  13th. 
Fusible    Cut-outs    for    Electric    Circuits.    British    Thomson-Houston  Co. 

(General  Electric  Co.)    28,19^*.    December  14th. 
Production  of  Electrical  Oscillations  adapted  for  Wireless  Transmission. 

H.  Heinicke  and  M.  Jasper.    28,351.    December  16tb. 
Electric  Automatic  Switchoeab.    Crompton  &  Co.  and  J.  G.  Murray.    28,52\ 

December  18th. 


Electric  Couplings.     H.  Appenzeller.    4,3C3.    February  20th.     (Convention 

date  not  panted.) 

Page-printing  Telegraph  Receu-ers.  P.  Etienne.  4,584.  February  23rd, 
(February  24th,  19.1.) 

Process  of  Manufacturing  Negative  Electrodes  for  Axjuune  Accumu- 
lators. Svenska  Ackumulator  Aktiebolaget,  Jungner.  5,546.  March  5th. 
(March  7th,  1911.) 

Dynamo-electric  Machines.  M.  M.FouqueandC.  H.Ru&lle.  6,099.  MarchlUh. 

Means  for  the  Transmission  of  Signals,  Telegraphic  and  other  Communi- 
cations, OVER  HiuH-TENSiON  TRANSMISSION  LiNES.  F.  Gitaud-Tculon.  t>,441, 
March  15ih. 

Electromagnets.    A.  T.  Dowell.    9,804.    April  25th. 

Telephone  Indicating  and  Metering  Appabatus.  H.  von  Laskowski.  12,929. 
June  1st. 

Induction  Coil  or  Transformer  for  the  Transmission  of  Speech.  J.  Simpson 
and  R.  bimpson.    13,295.    June  6th. 


Apparatus  FOR  Singeing  Tfxtile  Fabrics  by  means  of  an  Electric  Current. 

G.H.  Gin.    ia.S05.    Junel2tb.    (June  12th,  IbJl.    Addition  to  f, 806  of  1908.) 
Means  for  Telepbomc  Communication  with  Mine  Cages.    J.  H,  Reineke. 

IV, 102.    August  2C'th.    ^August29tb,  1911.) 
Means  for  Telephonic  and  Telegraphic  Communication  with  Mine  Cages. 

J.  H,  Reineke.    19,103.    Aigust  SOth.    (Addition  to  19,102  of  1912.) 
Electric  Furnaces.    G.  Massip.    19,173.    August  21st.    (August  22nd,  1911.) 
Switching  Apparatus  for  Interconnecting  the  Lines  of  an  Automatic  Tele- 
phone   System.    Western    Electric    Co      iTelephon    Apparat    Fabr.k    E. 

Zwi^tuech  ^  Co.  Ges.)    20,94.S,  20,944,  20.O45  and  20,946.    September  13th. 

(Divided  application  on  21,259  of  19il.    beptember  26th  ) 
Telephone    Systems.     Western    Electric  Co       (Telephone    Apparat  Fabrik 

E.  Zwietusch  &  Co.,  Ges.)    20,946.    September  lath.    (Divided  application 

on  21.260  of  1911.    September  2oth  ) 
Electrically-driven  Clocks.    W.  H.  Burgess.    23,604,    October  4th.    (Divided 

application  on  23,558  of  1911.    October  25th,) 
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THE    UNIVERSAL    ELECTRICAL    DIRECTORY 

(jr.  JS..  Beply's). 

1913  EDITION 

H.  ALABASTER,  GATEHOUSE  &  CO., 
4,  Ludgate  HiU,  London.  E.G. 


When  Mr.  James  Swinburne  talked  to  the  Institution  of 
Electrical  Engrineers,  on  December  4tli,  1!I02,  about  the 
Presidential  Address  which  he  had  written,  he  related  that, 
wishing  to  find  out  what  entropy  was,  he  asked  Lord  Kelvin. 
The  reply  was,  "  AVell,  entropy  is  a  very  bad  name  for  it," 
and  that  was  all  Lord  Kelvin  said  about  it. 

In  Engineering  for  August  30th  of  this  year,  there  was 
published  an  article  entitled  "  Meta-mechanics  :  a  Plea  for 
Precision,"  and,  even  at  this  late  date,  we  commend 
this  article  to  the  notice  of  our  readers.  Its  general 
trend  is  a  protest  against  slackness  of  definition, 
especially  on  the  part  of  those  whose  duty  it  is  to 
instruct  the  rising  generation.  Such  slackness  is  only  too 
likely  to  cause  a  confusion  of  ideas  which  is  exceedingly 
difficult  to  get  rid  of  in  after  life.  Yet  the  tendency  towards 
slackness  is  as  natural  as  the  confusion  to  which  it  gives  rise. 
The  author  of  the  article,  who  disguises  himself  under  the 
title  "  An  Old  Millwright,"  takes  objection,  in  the  first 
place,  to  all  talk  of  transference  of  motion  from  one  body  to 
another.  Motion  is  a  condition,  and  so  cannot  have  a 
concrete  existence.  It  is  a  property  of  anything  which  is 
not  at  rest,  and  a  property — of  this  kind  at  all  events — cannot 
be  transferred. 

In  explaining  this  kind  of  idea  to  students,  however,  and 
showing,  for  instance,  that  when  a  billiard  ball  in  motion 
runs  against  one  which  is  at  rest,  the  ball  at  rest  moves 
and  the  moving  one  travels  more  slowly  than  before,  a 
teacher  is  apt  to  seek  for  some  homely  and  easily  understood 
method  of  bring  this  notion  home  to  his  hearers.  There  are 
people  who  will  not  believe  in  any  measurement  that  cannot 
be  made  with  a  pint  pot.  What  is  easier,  then,  than  to 
represent  what  actually  happens  as  the  pouring  of  a  portion 
of  the  motion  of  the  moving  ball  into  the  one  which  is  at 
rest  ?  The  fact  is,  that  it  is  the  dodging  of  difficulties 
instead  of  clearing  them  resolutely  out  of  the  road  that  is 
responsible  for  most  of  the  ills  which  our  understandings  con- 
tract and  suffer  from.  Our  understandings  are  not  heirs  to 
such  ills,  although  the  expression  comes  naturally  to  the 
pen.  To  be  heir  to  anything  impUes  a  right  to  its  possession 
and  an  obligation  to  take  up  the  duties  attached  to  the 
possession  of  the  estate.  There  is  no  obligation  on  anyone 
to  take  up  foggy  notions  and  try  to  make  the  best  of  them, 
and  the  student  who  does  so  is  laying  up  ashes  and  dust 
instead  of  treasure  in  heaven.  The  word  "  student "  in 
this  connection  includes  not  only  the  young  man  at  college, 
but  any  engineer  who  still  finds,  as  all  ought  to  find,  con- 
tinued interest  in  the  work  which  he  is  called  upon  to  do  ; 
and  who,  while  thankful  for  the  mercies  of  the  past,  is 
anxious  to  see  what  to-day  and  to-morrow  have  in  store, 
instead  of  wishing  to  live  yesterday  over  again. 

Let  all  such  students,  then,  make  up  their  minds  to  fight 
their  difficulties  and  conquer  them.  Let  them  walk  over 
the  Hill  Difficulty,   instead  of  travelling  by  the  level  paths 
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wliich  seem  to  be  inviting  them  to  circumvent  it.  The 
parallel  holds  good  to  the  end,  for  one  path  led  into  a  great 
wood — the  vvood  of  confusion  of  thought — and  the  other  led 
into  dark  mountains,  where  the  traveller  stumbled  and  fell. 

The  writer  of  the  article  in  question  expressly  states  that 
he  does  not  wish  to  appear  pedantic  ;  if  it  were  not  for  this 
statement  we  should  be  inclined  to  think  that  occasionally 
he  was  striving  after  a  meticulous  and  undesii-able  precision 
of  expression  which  would  leave  one  no  latitude  at  ail,  and 
for  the  full  carrying-out  of  which  life  itself  would  be  too 
short.  There  can  be  no  doubt,  however,  that  it  is  well 
for  all  workers  and  thinkers,  in  whatever  province  of 
learning  they  may  be  engaged,  to  halt  and  take  stock  of  their 
position.  Those  who  read  the  article  will  in  all  pro- 
bability be  induced  thereby  to  try  to  remove  as  many  as 
possible  of  the  weeds  which  thrive  among  their  ideas, 
and  to  appreciate  that  there  is  a  science  of  meta- 
mechanics,  as  there  is  one  of  metaphysics.  It  is  "  that 
which  is  beyond  mechanics,"  as  metaphysics  is  that  which  is 
beyond  physics.  It  is  only  by  looking  beyond,  in  this  way, 
that  progress  can  be  made,  and  it  will  ultimately  be  found 
that  the  series  will  converge,  and  that  all  the  separate 
sciences,  branches  of  learning,  and  subjects  re(]uiring  under- 
standing, will  find  their  final  solution  in  one  great  and  supreme 
Mind. 

But  we  are  allowing  ourselves  to  get  beyond  the  province 
of  a  technical  journal.  Let  us  conclude  by  borrowing  the 
concluding  words  of  our  author's  plea  for  precision  :  "  In  the 
meantime,  let  everyone  deal  with  facts  as  he  finds  them, 
making  sure  that  he  understands  them,  and  not  misleading 
himself  or  others  by  inventing  explanations,  however  plaus- 
ible, of  the  non-existent." 


DEPARTMENTAL     METHODS. 


During  the  last  few  years  employers  of  labour  have  gradually 
become  accustomed  to  finding  the  Government  ranged  on  the 
side  of  Labour  in  every  trade  dispute.  So  long  as  this 
formidable  ally  of  the  Trade  Union  comes  out  into  the  open, 
there  is  little  to  complain  of.  It  is  of  the  essence  of  party 
government  that  Ministers  in  power  should  actively  support 
those  who  have  put  the  reins  of  office  into  their  hands.  If 
the  Trade  Union  is  encouraged  by  Act  of  Parliament,  or 
assisted  by  Government  intervention  in  a  dispute  which  may 
be  pending,  that  is  one  thing  ;  the  employer  at  least  has  a 
visible  foe  to  combat  ;  but  when  a  Government  or  a 
department  seeks  to  bring  pressure  on  employers  by  round- 
about methods — to  use  an  inoffensive  adjective — the  case  is 
very  different. 

An  example  of  such  methods  has  recently  been  brought  to 
light.  In  1911  a  strike  for  a  ;J0  hours'  week  was  forced  by 
the  London  Society  of  Compositors.  This  was  while  a  con- 
ference was  pending  as  to  hours.  The  conference  resulted 
m  an  agreement  for  51  hours  for  the  whole  country  outside 
London,  the  London  Unions  having  broken  away  from  the 
other  Unions  and  called  their  men  out.  The  London  houses 
eventually  conceded  the  50  hours  temporarily,  pending  an 
agreement  between  the  Master  Printers'  Association  and  the 
Unions.  No  such  agreement  and  no  settlement  has  ever 
been  arrived  at.  Two-thirds  of  the  London  printing 
houses  are  non-society  houses,  nearly  all  of  which  work  more 
than  50  hours,  and  half  the  workpeople  i-eturned  are  working 
more  than  50  hours  per  week. 

The  parties  being  thus  in  negotiation,  the  Government  in 
July  last  invited  employers  in  the  printing  and  book-bind - 
mg  trades  to  furnish  a  return  as  to  the  weekly  hours  of 
labour.  This  was  to  "  be  regarded  as  hitherto  as  strictly 
confidential,  and  will  be  used  only  in  the  compilation  of 
general  statistical  results." 

Having  got  the  necessary  information  by  this  means,  the 
time  arrived  for  Mr.  Masterman  to  act,  and  on  October 
29th  he  announced  that  unless  firms  tendering  for  and 
undertaking  (lovernment  printing  would  at  once  agree  to 
reduce  hours  to  50  by  January,  1913,  they  would  no 
longer  be  regarded  as  qualified  to  contract. 

Discussion  in  the  House  of  Commons  has  elicited  that  this 
decision  was  arrived  at  because  50  hours  was  the  period  of 
employment  predominating.      Yet  the  Fair  Wages  Clause 


provides  for  an  adjustment  in  accordance  with  the  hours 
prevailing  among  good  employers.  It  seems  that  according 
to  the  strange  arithmetic  of  the  present  Government,  the 
hours  worked  by  4<;  per  cent,  and  45  per  cent,  of  the 
principal  classes  of  men,  the  compositors  and  machine  men, 
in  some  of  the  largest,  best  conducted  and  most  important 
houses  in  the  trade,  are  not  "  hours  prevailing  among  good 
employers." 

The  results  of  the  action  of  the  Government  in  this  matter 
are  far-reaching.  If  50  hours  is  declared  to  be  the  standard 
in  houses  which  are  doing  work  under  (iovernment  contracts, 
how  shall  it  ever  be  exceeded  in  any  other  house  ? 

It  is  small  wonder  that  the  Master  Printers'  and  Allied 
Trades  Association  should  have  passed  a  resolution  protesting 
against  this  unprecedented  and  arbitrary  action  of  the 
Government  in  intervening  in  the  printing  trade  dispute. 
No  such  intervention  was  proper  until  after  a  full  and 
impartial  in(juiry. 

It  only  remains,  as  it  seems  to  us,  for  the  printing  trade  to 
hang  together,  and  this  unwarrantable  move  on  the  part  of 
the  (iovernment  can  be  checkmated.  An  example  has 
recently  been  afforded  by  the  action  of  the  medical  profes- 
sion of  the  use  of  legitimate  and  effective  methods  of  bringing 
pressure  to  bear  upon  a  member  of  the  Government.  Could 
the  printing  world  boast  a  similar  unanimity,  equally 
gratifying  results  could  be  attained. 


The  recent  shuffle  in  ownership  of 
D*"  elo  m'en*ts*'  London  tube,  tramway  and  omnibus 
undertakings  has  naturally  attracted  con- 
siderable attention  in  the  daily  Press,  and  many  and  various 
surmises  have  been  made  by  different  writers  as  to  the 
causes  and  effects  of  the  recent  amalgamations.  Thus,  a 
correspondent  in  the  Morniruj  Post  refers  to  the  fresh  com- 
petition possibilities  created,  the  Speyer  lines  with  their 
tramways  and  'buses  being  arrayed  against  the  Metro- 
politan, (ireat  Northern  and  City  group,  ijehind  which 
stand  the  <ireat  Western  and  Great  Central  Railways,  as 
joint  owners  of  some  portions  of  the  Metropolitan  lines  ; 
in  view  of  this  dependence  of  the  latter  railway,  it  i^ 
considered  certain  that  the  former  railways  would  oppose  any 
scheme  for  the  acquisition  of  the  Metropolitan.  The  future 
of  the  (ireat  Northern  and  City,  when  physically  connected 
to  the  Metropolitan,  is  also  a  matter  for  speculation  ;  the 
Stdiidard  points  out  that  an  extension  of  this  line  north- 
wards in  competition  with  the  (J reat  Northern  is  prevented 
by  agreement,  but  that  in  other  directions  there  is  scope  for 
extension  by  its  new  owners,  who  have  already  notified  their 
intention  of  prolonging  the  line  citywards  to  the  Bank,  with 
a  view  to  tapping  the  Waterloo  and  City  railway  traffic. 
Behind  this  there  is  the  obvious  suggestion  that  the  Metro- 
politan and  its  big  partners,  in  acquiring  the  Great  Northern 
and  City  line,  had  far  more  in  view  than  a  link  to  Finsbury 
Park. 

With  regard  to  the  Underground  Co.,  which  is  purely  a 
holding  concern,  and  the  railway,  tramway  and  omnibus 
undertakmgs  which  it  now  controls,  a  writer  in  the  Dailij 
Tekijrajih  considers  the  tramway  combination  the  most 
interestmg  and  significant  part  of  the  recent  deal,  and  asks 
whether  it  means  that  the  Speyer  group  has  had  enough  of 
tramways,  and  is  going  to  let  somebody  else  give  them  a 
trial.  The  experience  of  the  London  United  Tramways  has 
not  been  a  particularly  happy  one,  and  there  are  more 
promising  ventures  on  hand  at  the  present  time.  Under  the 
new  scheme  the  management  of  these  tramways  passes  from 
Underground  control  to  that  of  the  Metropolitan  Electric 
Tramways,  while  the  'bus  subsidiary  of  the  latter — the 
Tramways  (M.E.T.)  Omnibus  Co. — passes  under  the  manage- 
ment of  the  London  General  Omnibus  Co.,  the  earnings  of 
the  combined  concern  being  shared  with  the  two  companies. 
The  amalgamated  tramways  will  lie  known  as  the  London 
and  Suburban  Traction  Co.,  and  the  fact  that  the  British 
Electric  Traction  Co.  (from  its  holding  in  the  Metropolitan 
Tramways)  wiU  be  very  largely  interested  in  the  new  concern, 
leads  to  a  suggestion  by  the  Dailij  Xews  that  the  opening 
up  of  closer  relations  between  the  B.E.T.  is  a  possible 
development,  while  a  Times  correspondent  infers  that  some 
of  the  proWncial  undertakings  of  the  latter  may  be  worth 
making  a  bid  for. 
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With  rej^ard  to  the  further  two  railways — the  Central 
liOiitloii  iiiul  (!ity  and  South  Ijondon  KailwayH — which  will 
DOW  lie  added  to  the  Underfjround  traction  system,  the 
former,  if  anticipations  are  corrtict,  will  greatly  benefit  in 
traftic  by  the  linking-up  of  its  Shepherd's  Bush  terminus 
with  the  (Jreat  Western  line  at  Ealing,  and  its  position 
will  be  further  strengthened  when  tlie  much-talked-of 
Thames  Valley  extension  matures.  The  latter,  it  was  generally 
understood,  would  be  competitive  with  the  South-Westerii 
lines  in  the  same  area  ;  at  any  rate,  it  obtained  local 
support  on  that  hypothesis,  but,  judging  by  the 
recent  notice  given  by  the  Central  London  Co.  of  its 
application  for  powers  to  build  a  line  from  Shepherd's  Bush 
to  Gunnersbury  on  the  South-'Western  line,  an  under- 
standing or  an  alliance  apjiears  to  have  been  arranged 
which  will  not  li.'ad  to  the  anticipated  com]«tition. 

Tlie  original  proposals  have,  however,  served  a  good 
purpose  if  they  are  responsible  for  the  recent  announcement 
by  the  South-Western  Co.,  of  its  intention  to  el'.ictrify  the 
Kingston  and  llounslow  loop  lines,  and  the  Shepperton  and 
Hampton  Court  linos,  within  two  years. 

The  City  and  South  London  line,  as  our  readers  are  aware, 
is  to  be  modernised  by  its  new  controllers,  that  is  to  say,  it 
will  be  reconstructed  and  re-e(iaipped  presumably  on  similar 
lines  to  the  London  Electric  tube  railways,  and  this  is 
expected  to  take  three  years  to  complete.  Rumour  has  it 
that  this  line  will  lie  physically  connected  with  the  Hanip- 
stead  Tube  (which  is  to  be  extended  to  Edgware  i.  and 
that  it  may  be  extended  towards  Italham  and  Tooting, 
south  of  the  Thames,  thus  giving  another  north  and  south 
route. 

The  District,  another  member  of  thegrou]i,  lias  announced  its 
intention,  a])parently,  of  absorbing  the  autliorised  Wimbledon 
and  Sutton  railway,  and  of  constructing  this  line,  which  will  tap 
a  preserve  of  the  Brighton  Co.,  and  may  thus  lead  tofurthe' 
electrification  by  that  company,  l^astly,  as  it  will  be  gathered 
that  this  amalgamation  of  interests  all  tends  to  the  unified 
control  of  London  traflicf  much  speculation  naturally 
exists  as  to  the  future  of  the  L.C.C.  tramways  when,  and  if, 
competition  becomes  more  pronounced  than  at  present. 
One  writer  regards  as  a  plausible  contingency  the  purchase 
by  the  Council  of.  the  joint  system  of  the  new  tramway 
group,  and  it  must  be  remembered  that  joint  services  are 
at  present  worked  by  the  Council  and  the  Metropolitan 
Tramways  Co. 


The  paper  by  Mr.   .L  S.  Peck,  which 

^^^  f"!"*'""^    was  read  at  the  Institution  of  Electrical 
of  the  T^     .  »•  ,  ,  ,     • 

Neutral         Lngmeers    on    ^ovember    28th,   and    is 

abstracted  elsewhere  in  this  issue,  is  note- 
worthy for  several  reasons.  The  first  is  that  the  author 
appears  to  have  condensed  into  so  short  a  space  that  it  is 
difficult  to  summarise  it  any  further,  all  the  information 
available  on  this  important  subject.  If,  however,  it  were 
possible  further  to  condense  it,  Mr.  Peck  himself  did  so  in 
the  admirable  little  speech  with  which  he  introduced  it  to  the 
meeting.  We  have  often  urged  that  papers  should  be  dis- 
tributed to  members  in  advance  and  introduced  briefly  at 
the  meeting  by  the  authors,  and  the  excellence  of  this  plan 
was  well  illustrated  on  this  occasion.  It  may  have  appeared 
to  some  that  practice  was  already  so  standardised,  so  cut- 
and-dried.  that  it  would  not  be  easy  to  impart  any  interest 
to  the  subject  :  but  without  intruding  his  own  views  too 
dogmatically,  Mr.  Peck  has  contrived  to  present  the  question 
in  all  its  bearings,  as  it  appears  to  him,  and  the  widespread 
interest  taken  in  the  matter  is  evidenced  by  the  fact  that 
before  the  paper  was  read  in  London  it  had  already  been 
discussed  by  the  members  of  the  Local  Sections  of  Man- 
chester and  Birmingham.  It  will  also  be  discussed  at 
Newcastle. 

An  interesting  discussion  took  place,  and  we  noticed  with 
considerable  pleasure  the  complete  absence  of  a  tone  which 
prevailed  some  time  ago,  and  which  we  may  indicate  by  this 
sort  of  opening  : — "  I  have  not  had  time  to  read  the  paper 


myself,  liut  if  there  is  one  iDdividoal  in  the  whole  of  the 
electrical  profession  and  industry  who  is  abysmally  ignorant 
of  this  particular  question,  it  is  the  author  of  this  paper  ;  and 
whatever  he  does  know,  1  taught  hira."  Members  who  are 
not  familiar  with  the  contents  of  a  paper,  Itut  who 
nevertheless  presume  to  discuss  it,  are  guilty  of  a  grave 
discourtesy  towards  their  fellow-members,  and  especially  to 
tiie  author. 

Mr.  Brazil  suggested  that  it  was  desirable  to  insert 
between  the  neutral  and  earth  a  resistance  with  a  negative 
temperature  coefficient,  and  described  one  which  was  cheaply 
constructed,  and  which  had  been  in  use  for  a  number  of 
years,  carl) jn  powder  being  the  principal  constituent.  .Some 
years  ago  the  British  Thomson- Houston  Co.  used  cylindrical 
resistances  composed  of  a  mixture  of  carbon  and  clay,  in 
connection  with  spark-gaps  used  for  minimising  the  efl'ect  of 
surges  on  the  lines.  This  mixture  had  a  negative  tempera- 
ture coefficient,  and  we  should  scarcely  have  thought  that 
there  was  anything  very  novel  in  the  idea.  Mr.  Brazil's 
design  is  more  adaptable,  perhaps,  and  certainly  is  in- 
exj)ensive. 

Mr.  Partridge  pointed  out  the  desirability  of  providing 
a  definite  metallic  path  back  to  the  generators,  wbcn  the 
outer  of  a  high-tension  cable  is  earthed  at  the  station,  and 
the  middle  point  of  the  transformer  secondary  is  earthed  at 
the  sub-station.  If  a  spark-gap  is  provided  at  the  distant 
end  of  the  high-tension  line,  between  the  outer  and  earth, 
then,  in  the  event  of  a  connection  between  the  primary  and 
the  secondary  of  the  transformer,  there  will  be  a  metallic 
'  return  rin  the  spark-gap,  obviating  the  necessity  which 
would  otherwise  exist  of  a  considerable  flow  of  current 
through  the  earth  to  the  station.  The  fact  that  Mr. 
Partridge,  following  the  single-phase  practice,  earths  one 
phase  of  his  three-phase  system  throughout,  and  has  had  no 
trouble  therefrom,  is  very  interesting. 

Of  course  Mr.  Peck  considers  pressures  of  all  magnitudes, 
and  it  was  a  sign  of  the  times  to  hear  him  speak  of  l',000 
and  5,000  volts  as  "  low  voltage."  It  requires  more  than 
this,  however,  to  justify  Mr.  Edgcumbe's  animadversions 
on  electrostatic  voltmeters.  Twelve  years  ago  we  were 
familiar  with  many  examples  of  such  instruments  in  use  on 
ordinary  low-tension  circuits,  and  on  circuits  of  2,0()0  volts — 
and  that  was  about  as  high  as  could  readily  be  found  Ln  the 
United  Kingdom  at  that  time.  AYe,  therefore,  fail  to  find 
justification  for  Mr.  Edgcumbe's  statement  that  12  years 
ago  electrostatic  voltmeters  were  so  unreliable  as  to  be  practi- 
cally useless.  Moreover,  it  is  within  our  knowledge  that  in 
German  practice  of  the  last  two  or  three  years,  the  vogue  of 
streaks  of  lightning,  and  skulls  and  crossbones,  to  which  he 
referred,  has  ceased. 

Mr.  Trotter,  who  had  already  spoken  at  one  of  the 
sectional  meetings,  spoke  again  from  the  point  of  view  of 
the  safety  of  the  public.  We  cannot  agree  with  Mr;  Peck 
that  having  the  system  entirely  insulated  obviates  danger  to 
human  life,  or  even  minimises  it  to  any  great  extent.  To 
run  with  one  phase- wire  earthed,  as  Mr.  Chamen  suggested, 
is  much  worse,  from  this  point  of  view,  than  to  run  with  an 
earthed  neutral.  But,  after  all,  everyone  knows  that  the 
live  wires  are  dangerous,  and  it  is  only  a  question  of  degree. 
We  remember  that  at  a  meeting  held  in  Glasgow  in  lOOl, 
concerned  with  railway  work,  Mr.  Alexander  Siemens  said 
that  he  would  have  no  notices  of  danger,  but  rather,  "  You 
may  touch  everything  ;  it  is  perfectly  safe."  This  can 
never  be  the  case  with  live  cables,  and  we  are  quite  against 
anv  attempt  to  try  to  make  them  safe,  except  by  treating 
them  as  dangerow,  and  taking  all  proper  precautions.  We 
are  reminded  of  the  "  arguments  "  that  used  to  be  used  in 
favour  of  insulating  the  frames  of  motors. 

Our  general  impression  of  the  evening's  work  was  that 
while  in  most  cases  it  is  advisable  to  earth  the  neutral,  yet 
local  conditions  must  influence  the  matter  considerably  ;  and 
we  think  that  engineers  who  are  in  charge  of  undertakings 
in  which  this  system  is  used  are,  as  a  rule,  fully  alive  to 
the  necessities  of  the  situation.  A  significant  remark  was 
let  fall  by  Mr.  Trotter  with  reference  to  overhead  mains — 
namely,  that  the  adoption  of  these  would  be  facilitated  in 
districts  where  they  are  not  at  present  permitted,  if  the 
neutral  point  were  earthed  through  a  resistance  and  a  trip 
coil  catting  off  the  mains  at  a  low  current. 
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ELECTRIC    TRAVELLERS. 


Travelling  cranes  are  as  a  general  rule  fitted  with  three  or 
more  motors.  If  three  are  employed,  the  first  is  for  hoist- 
ing, the  second  for  cross  traverse,  and  the  third  for  longitu- 
dinal motion. 

Supposing  it  to  be  a 
four-motor  crane,  the 
arrangement  is,  first, 
for  main  hoisting  ; 
secoii'lly,  for  auxiliary 
hoistiog ;  thirdly,  for 
cross  traverse;  and 
fourthly,  for  longi- 
tudinal motion. 

The  main  hoist  motor 
is  geared  to  the  large 
barrel  of  the  crab,  and 
is  used  for  ponderous 
work.  The  gearing  of 
this  barrel  is  often 
arranged  to  allow  two 
speeds  by  the  move- 
ment of  a  lever,  which 
can  be  operated  from 
the  cab  of  the  crane. 
The  auxiliary  motor  is 
geared  to  a  smaller 
barrel,  and  lifts  the 
lighter  loads  or  as?i4s 
the  maiu  hoist,  being 
entirely  separat-;  from 
other  parts  of  the  crab 
as  far  as  gearing  is  con- 
cerned. The  cross 
traverse  motor  is  als  > 
fitted  on  the  crab,  and 
is  geared  to  the  wheels 
which  carry  the  crab 
along  the  girders.  The 
longitudinal  motion 
motor  is  fitted  to  the 
centreof  the  main  girder. 
Frequently  two  crab< 
are  erected  on  one  pair 
of  girders,  which  would 


make  a  total  of  seven  motors  on  one  crane,  i.e.,  three  on  each 
crab,  and  one  longitudinal  traverse  motor  whicli  is  fitted  to 
the  main  girder.  To  supply  current  to  the  motors  on  the  crabs, 
collectors  are  fitted  under  the  crab  and  make  connection 
with  the  motor  leads  by  sliding  contact.  These  collectors 
are  shown  in  the  accompanying  drawing  at  A,  U,  C,  D.      The 


Diagram  of  Connections  of  Direct-Cuebent  Ckane. 


DiAGBAM  OF  Connections  of  Altbknating-Cdbeent  Cbane. 
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motx)r  leads  iire  generally  placed  along  the  inside  of  both  the 
main  girders,  and  are  of  copper  wire  of  sullicient  carrying 
oipacity.  They  are  drawn  tight  on  insulators  which  are 
fixed  on  brackets  at  each  end  of  the  main  girdere. 

The  current  employed  may  be  alternating  or  direct;  in 
the  former  case  it  is  generally  three-phase.  The  best 
arrangeinent  for  threc-pha.se  motors  is  to  have  a  common 
line  for  one  stator  cable  from  each  motor,  thus  saving  both 
copper  and  space. 

DinKCT-CflUiENT    CliAXK^;. 

The  motors  used  on  direct-current  cranes  are  series  wound, 
and  are  controlled  by  dry  or  liquid  controllers.  There  are 
four  cables  from  each  motor,  which,  in  the  case  of  main  hoist 
and  cross-traverse,  are  connecteil  t"  the  motor  leads  as 
follows  : — 

Hoist  r  Field.  Cross-traverse    ["  Field, 

motor         J         ,,  motor  J 

on  I    Armature.  on  |    Armature, 

cape  side.      L  i,  l.t.  side.        L  n 

The  field  or  armature  circuit  is  broken  by  an  overwinding 
switch  and  brake  solenoid.  It  is  immaterial  whether  the 
solenoid  and  overwinding  switch  are  placed  in  the  armature 
or  field  circuit,  as  one  operates  in  conjunction  with  the 
other.  The  above  arrangement  is  shown  in  diagram  on 
the  opposite  page  for  a  two-motor  crab,  but  in  case  an 
auxiliary  motor  is  added,  the  motor  leads  would  be  : — 
/Hoist  field.  /Auxiliary  armature. 


THE    COMMERCIAL    DEVELOPMENT    OF 
ELECTRICITY    SUPPLY. 


Cttife 

I     „       armature 

r..T.  J  Cross-traverse  field. 

side 

„ 

side        „          „           „ 

Auxiliary  field. 

„          „         armature. 

This  arrangement  balances  the  number  of  motor-leads  on 
the  inside  of  each  girder. 

The  longitudinal  traverse  motor  being  stationary  on  the 
crane,  enables  the  cables  to  be  fixed  along  the  platform  of 
the  crane,  and  straight  to  the  switchboard  and  controllers 
in  the  driving  cage.  The  drawings  will  show  the  connections 
of  the  main  leads  which  supply  current  to  the  crane. 

Al.TKllNATtXG-CrUREXT    CRAXES. 

A  systematic  arrangement  of  the  motor-leads  is  necessary. 
The  six  motor-leads  on  the  longitudinal  side  of  the  crane  are 
connected  to  the  main  hoist  motor.  This  will  be  seen  from 
the  drawing,  but  it  will  be  noticed  that  the  top  lead  is  made 
common  to  both.  The  arrangement  of  the  cables  to  the 
motor-leads  is  as  follows  : — 

Longitudinal  Side  of  TraveUer. — Hoist  and  cross-traverse 
stator  No.  1  ;  hoist  stator  No.  2  ;  hoist  stator  No.  3  ;  hoist 
rotor  No.  1  ;  hoist  rotor  No.  2  ;  hoist  rotor  No.  3. 

Then  having  arranged  that  the  cross-traverse  stator  No.  1 
is  connected  on  the  same  motor-lead  as  hoist  stator  No.  1,  the 
other  cables  from  the  cross-traverse  motor  are  arranged : — 
Cross-traverse  stator  No.  2  :  cross-traverse  stator  No.  3  ; 
cross-traverse  rotor  No.  1  :  cross-traverse  rotor  No.  2  ;  cross- 
traverse  rotor  No.  3. 

An  overwinding  switch  is  fitted  in  circuit  with  two  phases 
of  the  stator  of  the  hoist  motor,  and  is  automatic,  so  that  when 
the  hoisting  block  is  wound  too  high,  the  stator  circuit  is 
broken,  and  a  possible  disaster  averted.  This  action  also 
takes  place  when  the  hoisting  block  is  run  too  low. 

Also  there  is  fitted  on  the  crab  a  magnetic  brake  solenoid, 
the  connections  being  taken  from  the  second  and  third  stator 
connections  of  the  main  hoist  motor,  When  current  is  on 
the  main  hoist  motor  this  solenoid  lifts  the  brake  off,  but 
the  brake  is  always  on  when  no  current  is  on  the  motor.  The 
accompanying  drawing  will  make  clear  the  connections  for 
the  overwinding  switch  and  the  brake  solenoid  and  also  the 
connections  to  the  collectors. — S.A.K. 


What  is  Coming:  in  China. — As  bearing  upon  the  vast 
requirements  of  China  in  the  near  future,  a  German  journal,  qnot- 
ing  a  Far  Eastern  report,  says  that  Dr.  Sun  Yat  Sen,  chairman  of 
the  Commission  of  inquiry  into  the  construction  of  Chinese  rail- 
ways, has  prepared  a  scheme  for  the  building  of  ti2,000  miles  of 
railwat/s  uithin  ten.  yearn,  at  an  estimated  expenditure  of  over 
£23,000,0(10.  The  money  required  for  work  during  the  first  five 
years  would  have  to  be  obtained  abroad  ;  after  that  period,  it  is 
considered,  receipts  from  operating  lines  would,  together  with  the 
money  that  could  be  raised  in  China,  enable  the  construction  of  the 
other  lines  to  be  proceeded  with. 


III. — PrBLiciTY  Method.s. 

UxDEK  this  heading  it  is  proposed  to  deal  with  measures  for 
effectively  placing  before  the  general  public  the  advantages 
and  latest  applications  of  electricity.  There  is  no  intention 
of  considering  metho<l8  whereby  the  things  of  any  particular 
individuals  may  be  chronicled  in  the  technical  Press,  or 
certain  undertakings  placed  prominently  before  the  industry 
generally :  such  objects  may  be  attained  by  big  drum  tactics 
not  within  the  scope  of  this  article.  However  sweet  the 
uses  of  self-ad\ertisement,  little  benefit  accrues  to  the 
industry  at  large,  and  it  behoves  all  whose  connection  with 
electricity  supply  is  of  moment  to  work  together  whole 
heartcdly  and  loyally  for  development  on  broad  lines. 

In  spite  of  the  fact  that  many  undertakings  have  been  in 
operation  for  upwards  of  20  years,  there  still  exists  on  the 
part  of  the  general  public  stupendous  ignorance  and  monu- 
mentid  misconception  of  the  ordinary  commercial  uses  of 
electricity,  and  the  removal  of  these  obstructions  to  progress 
must  now  be  seriously  taken  in  hand.  It  is  still  the  rule 
rather  than  the  exception,  for  the  average  non-consumer  to 
regard  electricity  as  necessarily  expensive  and  the  service 
unreliable.  The  basis  of  such  an  opinion  is  of  courae  sheer 
ignorance,  which  must  be  dispelled  by  real  spade  work. 

.\nother  point  which  must  be  driven  hofne  to  laymen  is 
that  electricity  in  addition  to  not  being  a  luxury,  must  be 
regarded  as  an  every-day  necessity  on  the  grounds  of 
economy,  health  and  saving  of  labour,  and  that  it  can  be 
operated  more  easily  and  safely  than  other  systems  with 
which,  owing  to  long  ac(iuaintance,  they  are  thoroughly 
familiar.  The  investing  of  electricity  supply  with  the 
mysterious  may  add  to  the  importance  of  junior  members  of 
staffs,  but  it  has  a  serious  retarding  effect  on  progress. 

Lack  of  expansion  may  also  Ije  attributed  to  the  attitude 
adopted  in  some  quarters  whereby  electricity  supply  under- 
takings have  been  regarded  as  the  monopoly  of  professional 
men  who,  by  strict  observance  of  the  rules  of  hide-bound 
etiquette  and  tradition,  have  preserved  their  escutcheon 
unsullied  by  cold-blooded  commercialism.  Such  an  academic 
attitude  is  ijuit*  ajipropriate  in  the  case  of  the  occupant  of  a 
professorial  chair  at  a  university,  but  in  the  business  world 
the  position  is  untenable. 

In  considering  the  elimination  of  the  reactionary  and  obso- 
lete methods  which  have  hitherto  been  in  vogue,  it  is  quite 
possible  that  susceptibilities  may  be  wounded,  liut  it  will 
certainly  be  to  the  ultimate  advantage  of  the  industry 
thoroughly  to  adjust  various  myopic  and  astigmatic  defects 
previously  existing  in  administrative  vision,  so  that  the 
position  may  be  viewed  in  true  perspective. 

Throughout  the  business  world,  which  does  not  up  to  the 
present  appear  to  have  included  the  electricity  supply 
industry,  strenuous  efforts  are  devoted  to  obtaining  and 
retaining  the  interest  of  the  purchasing  public,  and  the 
co-operation  of  specialists  who  can  materially  assist  in 
achieving  those  objects  is  eagerly  sought,  and  suitably 
acknowledged,  as  it  is  recognised  that  their  efforts  have  a 
distinct  influence  in  augmenting  financial  returns.  As  the 
mountain  exemplified  in  the  general  public  has  not  evinced 
any  particularly  keen  inclination  to  approach  the  electrical 
Mahomet,  it  is  now  necessary  for  ilahomet  to  take  the 
quickest  and  most  direct  route  to  the  mountain. 

It  may  be  that  the  criticism  expressed  will  be  considered 
in  many  quarters  as  too  caustic,  and  tending  to  exaggerate 
the  gravity  of  the  situation,  but  no  useful  purpose  can  be 
served  by  continuing  to  live  in  a  fool's  paradise,  or,  ostrich 
like,  persuading  ourselves  that  disaster  tnay  be  averted  by 
inserting  the  head  in  the  sand  of  nonchalance.  Disquieting 
symptoms  may  continue  to  be  ignored  for  a  little  while,  but 
if  the  circulation  of  the  blood  of  the  industry  is  to  be  per- 
manently aroused  from  its  stagnant  condition,  remedies, 
however  unpalatable,  must  be  applied  for  the  benefit  of  the 
whole  body. 

Most  undertakings  have  in  the  past  been  able  to  proudly 
draw  attention  to  a  normal  annual  increase  in  connections 
and  revenue,  and  have  regarded  such  returns  with  great 
self-satisfaction,  conscientiously  believing  that  all  that  was 
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possible  had  been  done  to  develop  business.  Without  wish- 
ing to  belittle  such  achievements,  it  must,  however,  be  con- 
ceded that  for  many  years  new  customers  belonged  to  the 
upper  classes,  to  whom  the  expense  of  installation  was  not 
of  serious  consequence,  and  who  would  in  any  case  use  elec- 
tricity as  it  became  the  vogue.  Supply  authorities  have, 
therefore,  been  content  in  the  knowledge  that  supply  had 
been  given  to  light  the  largest  and  wealthiest  establishments 
within  their  territory,  maintaining  stolid  indifference  to  the 
enormous  possibilities  of  business  in  the  lower  strata  of 
society.  The  lower  middle,  and  eveu  humbler,  classes  provide 
the  bulk  of  the  revenue  for  wideawake  gas  companies,  and 
as  electricity  supply  authorities  have  practically  skimmed  off 
the  cream  of  the  business  in  nearly  every  instance,  whatever 
further  progress  is  made  must  be  largely  in  connection  with 
the  smaller  consumer.  This  latter  problem,  however,  cannot 
be  tackled  without  thorough  organisation,  which  has  up  to 
the  present  been  non-existent.  There  still  exists  a  great 
field  for  further  use  of  current  for  power  pu  eposes,  and  in 
regard  to  heating  and  cooking,  very  little  of  value  has  been 
attempted. 

With  so  much  to  strive  for,  in  the  face  of  strenuous  com- 
petition, the  futility  of  further  somnolence  must  be  apparent. 
Treating  the  prospective  consumer  with  indiiference  and 
platitude  will  not  meet  the  case,  and  sound  publicity  schemes 
must  be  established.  Efforts  must  be  made,  and  not 
of  the  hesitating,  intermittent  or  spasmodic  order,  and  the 
organisation  of  the  business-getting  machinery  must  ensure 
that  all  parts  work  smoothly  and  in  unison.  In  the  first 
place,  it  is  necessary  to  arrest  the  attention  of  the  public, 
and,  having  done  so,  to  proceed  to  interest  them.  When  the 
intelligent  interest  has  been  lobtained,  demonstration  and 
facts  in  support  of  the  claims  of  electricity  should  be  given. 
In  this  sequence  the  activities  of  publicity  departments 
should  ultimately  result  in  increase  of  business.  Considera- 
tion of  the  equipment  of  the  department  whereby  the  fore- 
going object  may  be  achieved,  might  be  now  given.  The 
main  weapon  in  the  armoury  should  be  advertisements. 
Press  notices,  literary  matter,  canvassing,  and  demonstration, 
which  might  be  amplified  or  supported  by  other  means 
according  to  special  circumstances  or  requirements. 

Advert isemm Is. — Advertising  announcements  are  recog- 
nised media  for  attracting  general  attention,  and  may 
take  the  form  of  posters  on  hoardings,  Press 
advertisements,  &c.  The  subject  matter  for  these 
should  always  be  drawn  up  in  good  taste,  and  preferably 
in  simple  and  telUng  form.  These  announcements 
should  also  be  devoid  of  irrelevant  or  contentious  details, 
and  if  reference  to  competitors  must  be  made,  remarks  of  an 
offensive  nature  should  be  avoided,  as  abuse  cannot  be 
regarded  as  sound  argument.  Discrimination  should  be 
exercised  in  respect  to  the  publication  of  advertisements, 
particularly  with  due  regard  to  the  season  of  the  year,  special 
local  circumstances,  and  the  system  under  which  such 
announcements  will  be  followed  up. 

Permanent  notices  might  also  be  fixed  on  street  lamp 
standards,  public  conveniences,  and  tramcars  where  suitable 
arrangements  can  conveniently  be  made,  and  as  is  already  the 
practice  in  many  districts,  on  prominent  buildings  in  course 
of  construction.  Jointers'  trucks  and  all  vehicles  in  use  by 
supply  authorities  might  also  be  pressed  into  the  service,  and 
no  doubt  many  other  opportunities  will  occur  as  a  result 
of  local  conditions. 

Press  Notices. — It  should  not  be  a  matter  of  great  diffi- 
culty to  enlist  the  good  offices  of  the  local  Press,  more 
especially  if  the  advertisement  columns  of  the  newspapers 
in  question  are  judiciously  supported.  Editors  often  find 
a  bright,  well-written  article  acceptable,  and  it  is  quite 
possible  to  describe  suitably  the  various  uses  of  elec- 
tricity in  such  a  way  as  to  make  the  article  of  general 
interest.  Special  local  installations  might  be  written  up, 
more  particularly  where  buddings  are  ancient  or  ha\e  special 
local  interest.  Reports  of  the  opening  of  new  business  pre- 
mises or  public  buildings  present  an  opportunity  for  some 
mention  of  electricity,  and  an  occasional  paragraph  describ- 
ing novel  inventions  or  improvements  might  also  find 
favour. 

Literature. — The  contention  may  be  raised  that  the 
industry  is  already  burdened  with  a  surfeit  of  literature.  In 
a  sense  this  is  correct,  as  a  large  amount  of  ])rinters'  ink  has 


been  applied  to  an  immense  area  of  paper,  and  disposed  of 
with  no  very  appreciable  benefit.  The  great  mistake  has 
been  made  of  persistently  generalising.  It  must  be  dis- 
tinctly and  prominently  borne  in  mind  that  the  greater  part 
of  the  field  now  available  for  activity  is  composed  of  that 
section  of  the  community  to  whom  the  question  of  cost  is 
all-important,  and  however  desirable,  convenient,  ike,  the 
service  of  electricity  is  stated  to  be  in  grandiloquent 
pamphlets  and  circulars,  little  headway  will  be  made  unless 
it  is  possible  to  obtain  an  intelligent  conception  of  the  cost 
of  operation.  Thoroughly  acquainted  with  the  performance 
of  older  methods,  the  cost  of  which  is  within  their 
means,  such  :people  cannot  afford  to  incur  unknown  ex- 
pense, and  therefore  require  some  moi-e  convincing  infor- 
mation than  a  coloured  picture  and  laudatory  letterpress  in 
general  terms.  Such  literature  is  useful  up  to  a  point  for 
introductory  purposes,  but  beyond  that  something  is  required 
with  a  bite  in  it. 

The  gradation  of  literature  also  requires  attention.  To 
send  to  the  occupant  of  a  £25  or  £30  house  a  pamphlet 
illustrated  with  views  of  rooms  in  a  wealthy  establishment 
replete  with  every  evidence  of  luxury  is  absurd,  and 
tends  to  sustain  the  deep  rooted  impression  that  elec- 
tricity is  intended  for  the  service  of  the  rich  only.  Similarly 
it  would  be  almost  equally  inapprojiriate  to  send  to  the 
owner  of  a  lordly  mansion  details  of  the  equipment  of  a 
small  artisan's  dwelling. 

Testimonials  from  satisfied  consumers  carry  great  weight, 
and  the  embodiment  of  a  selection  in  pamphlets,  <S.c.,  has 
a  \ery  convincing  effect.  In  regard  to  power,  a  few 
illustrations  and  costs  of  local  installations  would  be  more 
effective  than  comic  pictures  by  even  eminent  artists. 
Broadcast  and  indiscriminate  distribution  of  literature  is 
really  of  little  avail,  and  amounts  to  extravagance.  Literary 
matter  should  be  carefully  compiled,  or  judiciously  selected, 
and  the  distribution  should  be  systematic  and  timely. 

('anrassing. — This  little  understood,  but  what  might  he 
eminently  efficient,  branch  of  the  service  should  receive 
really  serious  attention.  At  present  canvassing  operations 
are  not  universal,  and  where  employed  are  in  many  cases  not 
properly  organised.  The  canvasser  is  regarded  generally  as  a 
tout,  and  little  interest  is  taken  in  his  welfare.  As  long  as 
his  returns  are  maintained,  his  qualifications  and  methods 
of  obtaining  business  are  not  inquired  into  too  closely,  but 
should  returns  fall,  whether  from  causes  beyond  his  control 
or  not,  his  services  are  dispensed  with.  The  influence  which 
a  good  canvassing  staff  can  bring  to  bear  on  the  fortunes  of 
an  electric  supply  undertaking  is  great,  but  until  this  fact  is 
generally  realised,  and  the  occupation  placed  on  a  more 
dignified  footing,  the  right  class  of  men  will  not  be  attracted 
to  the  service. 

Men  of  good  education  and  address,  with  a  sound  practical 
knowledge  of  installation  details  are  required,  and  should  be 
regarded  as  responsible  representatives  of  publicity  depart- 
ments. It  is  essential  to  success  that  members  cf  the 
canvassing  staffs  should  be  accorded  a  good  reception  by  pro- 
spective consumers,  and  they  should  be  in  a  position  to 
handle  business  on  behalf  of  their  department.  Although 
the  ranks  of  canvassers  are  stiffened  by  a  leaven  of  qualified 
men  at  the  present  time,  a'  large  percentage  are  men  totally 
unfitted  for  the  work.  Indifferent  clerks  and  nonentities 
are  at  present  endeavouring  to  cope  with  requirements  with 
small  success,  and  to  the  detriment  of  the  industry. 

The  labours  of  an  efficient  canvassing  staff  should  receive 
the  systematic  assistance  of  literary  and  Press  work,  and  energy 
should  not  be  wasted  in  disjointed  operations.  It  is  dis- 
heartening for  a  man  to  feel  that  he  has  no  backing,  and  is 
expected  to  wait  on  doorsteps  until  applications  are  signed, 
and  to  go  to  the  length  of  inserting  his  foot  between  the  door 
and  its  frame  when  an  attempt  is  made  to  stem  the  flow  of 
liis  eloquence.  It  is  radically  wrong  to  compel  him  to  make 
himself  an  unmitigated  nuisance  in  order  to  obtain  business. 
]\Iisrepresentation  of  facts  is  also  condoned  should  an  appli- 
cation be  thereby  obtained,  and  on  receipt  of  complaints 
from  the  subsequent  consumer,  apologies  are  offered  from 
headquarters,  pointing  out  that  the  man  is  "  only  a  can- 
vasser." This  state  of  affairs  must  be  remedied  with  the 
advent  of  the  broader  policy,  and  serious  consideration  given 
to  the  proper  training  of  the  canvasser. 

Demonstraliun. — The   value    of    efficient    demonstration 
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should,  by  this  time,  be  universally  admitted  and  recognised 
by  the  electrieity  supply  industry,  and  should  be  conducted 
either  by  means  of  periodical  exhibitions  or  permanent  show- 
rooms. The  course  to  be  adopted  would  be  g<iverned,  to  a 
great  e.\tent,  by  local  circuiiistances ;  bnt  if  possible  to 
establish  it,  the  showroom  is  more  valuable.  In  either  case, 
efficient  attendants  should  be  engaged,  and  the  duplication 
of  exhibits  .should  l)e  avoided.  It  should  also  be  distinctly 
understood  that  pyramids  of  distrilnition  boards,  switches, 
lampholders,  &c.,  are  uninterestini;,  and  that  only  useful 
apparatus  should  be  shown,  and  that  in  actual  operation. 

Jn  the  case  of  a  periodical  exhibition,  attention  should  be 
carefully  given  to  the  inclusion  of  all  details  calculated  to 
enhance  the  comfort  and  interest  of  visitors.  Cookery 
demonstrations  and  lectui'es  are  always  an  attraction,  and 
lectures  on  other  operations  might  also  be  included,  possibly 
illustrated  with  lantern  slides  or  moving  pictures.  Press 
announcements  and  advertisements  should  appear  well  in 
advance,  and  during  the  exhibition  a  great  amount  of  infor- 
mation should  be  collected  for  follovving-uj)  purposes. 

The  estiiblisliment  of  the  permanent  showroom  requires 
even  more  careful  consideration.  The  furnishing  and  e(|uip- 
ment  .should  be  carriedout,  if  possible,  on  distinctive  lines.  The 
interior  should  be  of  iii\  iting  appearance,  and  examples  of 
the  latest  tyjie  of  apparatus  should  be  obtained  for  demon- 
stration purposes  as  soon  as  available.  The  staff  should  be 
selected  with  care  and  fully  ([ualitied  to  deal  thoroughly 
with  the  various  types  of  humanity  which  will  favour  the 
showrooms  with  visits.  A\'ell-chosen  announcements  and  a 
selection  of  apparatus  may  be  shown  in  the  window  front 
if  this  e.xists,  but  the  wisdom  of  window  demonstrations  is 
uncertain,  as  they  often  result  in  the  attraction  of  street 
urchins,  who  may  crowd  round  for  hours  at  a  time  and 
obstruct  the  view  of  the  potential  consumer.  The  showroom 
should  preferably  be  lucated  at  the  headquarters  of  the 
Publicity  Department  and  thus  render  the  organisation  as 
efficient  as  jiossible. 

The  remarks  under  the  foregoing  headings  do  no  more 
than  treat  the  subject  superficially,  as  it  is  quite  impossible 
to  deal  with  the  matter  exhaustively  within  the  scope  of  a 
short  article.  It  is,  however,  probable  that  the  case  has 
been  sufficiently  stated  to  cause  those  responsible  for  the 
destinies  of  electricity  departments  to  consider  seriously  the 
question  of  publicity  organisation. 


CORRESPONDENCE. 


Letters  receired  by  ut  after  5  P.M.  ON  Tuesday  cannot  appear  'until 
the  folloiring  week.  Correapondents  should  fcrward  their  communi- 
catioTit  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  Official  Balance. 

Referring  to  "  Representative's "  letter  re  the  above- 
named  article,  the  writer  feels  that  a  few  remarks  in  reply 
will  not  be  amiss. 

The  airy  way  in  which  "  Representative  "  refers  to  the 
article  as  likely  to  afTord  amusing  reading,  conclusively 
proves  that  he  fails  to  realise  what  the  job  in  question 
entailed.  Just  a  damp  motor  requiring  drying  out.  How 
very  simple  !  Had  this  been  as  simple  as  it  sounds  the 
article  would  never  have  been  written. 

The  writer  cannot  quite  see  what  leads  "  Representative  " 
to  think  that  it  was  the  writer's  first  experience  of  ship 
work.  The  writer  has  had  16  years  of  it,  three  of  mercantile 
and  13  of  Admiralty  work,  during  which  time  he  has  had 
through  his  hands  electric  gear  for  45  of  H.M.  ships — not  a 
bad  experience.  "  Representative's  "  suggestions  re  packing, 
receiving,  and  getting  gear  under  cover,  &c.,  are,  no  doubt, 
well  meant,ibut  the  writer  is  quite  alive  to  the  need  and  duly 
takes  all  the  precautions. 

"  Representative's  "  remark  that  it  is  not  his  experience 
that  compartments  are  regularly  water-tested  with  motors 
in  place  is  somewhat  beside  the  mark.  The  writer  never 
suggested  that  it  was  a  regular  custom.  The  case  the  writer 
had  in  mind  was  not  due  to  anyone's  negligence,  but  to  a 
misunderstaudiug.     The  writer's  reference  to  this  and  the 


possible  damage  due  to  e.xijosure,  reckless  workmen,  &c.,  did 
not  necessarily  mean  that  his  troubles  were  due  to  any  of 
these  causes,  but  were  rather  illustrative  of  the  treatment 
which  electri(;al  gear  is  liable  to  be  subjectt^d  to. 

"  Representative's  "  suggestion  re  wiapping  vital  parts  of 
motors  in  watertight  cloth  would  be  useless  to  prevent 
damp  getting  into  the  windings.  The  writer's  cxperiemje 
carries  him  back  to  when  all  motors  and  controllers  were 
fitted  in  absolutely  watertight  cases,  but  the  damp  got  in  all 
the  same. 

What  made  the  test  in  question  unique  in  its  difficulty 
was  a  combination  of  circumstances  and  adverse  conditions 
never  before  met  with,  by  the  writer,  all  together  on  one 
ship. 

The  writer  hesitates  to  believe  that  "  Repre8entati\  e  "  is 
one  of  that  type  of  critic  who  can  always  surmount  other 
people's  difficulties  so  easily — after  they  are  all  over. 

A.M.I.E.E. 

CJ'he  writer  of  the  ur/irle.) 


Patents  and  Inventions. 

1  have  only  just  noticed  the  letter  of  your  contributor  on 
this  subject  :  and  I  agree  that,  if  the  statement  which  he 
quotes  is  taken  away  from  its  context,  it  does  become  rather 
"  startling."  But  the  clause  in  my  address  which  follows  the 
sentence  that  he  quotes  makes  it,  I  think,  clear  that  what 
was  in  my  mind  was  that  legislation  was  required  which  would 
give  the  employe  the  right  to  take  out  the  patent  in  his  own 
name,  subject  to  its  not  falling  under  any  of  the  three  dis- 
qualifications alluded  to  ;  and  that  it  should  be  unlawful  for 
the  employer  to  use  his  position  tx)  compel  the  employe  to 
give  up  his  invention  without  any  regard  to  its  subject 
matter,  or  how  he  arrived  at  the  idea. 

1  have  not,  at  the  moment  of  writing,  a  copy  of  your 
paper  by  me  ;  I  do  not  know  whether  the  paragraph  to 
which  1  allude  appeared  in  it,  and.  therefore,  enclose  here- 
with a  copy  of  my  address,  in  case  your  contributor  was 
writing  under  a  misapprehension. 

A.  M.  Taylor. 

King's  Heath,  Xonmher  'Jat/i,  191i'. 

[The  explanatory  paragraph  to  which  Mr.  Taylor  refers 
reads  as  follows  : — 

The  question  as  to  whether  the  employe  got  the  idea  from  his 
employer,  or  whether  he  obtained  the  knowledfre  necessary  for  him 
to  make  the  invention  while  in  his  employer's  service,  or  whether 
his  daily  work  was  such  as  to  necessarily  provide  him  with  the 
materials  for  the  invention — all  these  should  be  left  to  an  inde- 
pendent arbitrator  (say,  for  instance,  the  President  of  the  Insti- 
tution of  Electrical  Enfrineers),  before  it  is  even  conceded  that  his 
employer  has  any  right  to  the  first  refusal  of  the  employe's 
invention. 

This  paragraph  did  not  appear  in  our  abstract. — Eds.  E.R.] 


Electricity  Supply  Publicity. 

Much  dipping  of  the  pen  has  been  indulged  in  during  the 
last  year  by  people  anxious  to  show  how  electric  supply 
undertakings  ought  to  be  run,  betraying  at  the  same  time, 
much  ignorance  of  essential  conditions.  The  writer  of  the 
article  in  yours  of  the  22nd  inst.,  sheep  like,  trots  out  a 
little  cheap  sarcasm  at  the  Joint  Publicity  Committee. 
This  Committee,  established  under  the  able  chairmanship  of 
Mr.  H.  B.  Renwick,  drew  up  a  complete  scheme  of  organi- 
sation, but  difficulties  prevented  more  than  one  or  two  sections 
being  started.  The  production  of  pamphlets,  however, 
has  been  on  a  large  scale,  and  from  my  actual  experience  of 
the  use  of  such,  has  brought  considerable  increase  of 
business. 

The  other  sections  of  the  scheme  require  liberal  sub- 
scriptions, not  only  from  supply  authorities,  bdt  from  manu- 
facturers. The  manufacturers  have  not  yet  realised  their 
responsibilities. 

The  municipal  electric  supply  authorities  in  London  are 
prevented  from  assisting  by  Government  auditors,  leaving 
only  London  companies  and  provincial  municipal  authorities 
to  provide  the  money. 

As  in  any  general  scheme  of  advertising  the  London 
authorities  would  benefit  without  sharing  in  the  expense,  a 
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little  consideration  should  show  that  the  efforts  of  the  Joint 
Publicity  Committee  to  formulate  and  get  in  working  the 
complete  scheme  is  not  easy. 

It  will  be  time  enough  to  criticise  the  Committee  when, 
having  first  provided  them  with  sufficient  funds,  they  fail  to 
give  value  for  the  money  subscribed.  At  the  present  time, 
the  Committee  are  expected  to  spend  large  sums  on  adver- 
tising, and  to  do  many  things  that  can  only  be  carried  out 
when  a  proper  technical  staff  is  at  command,  but  every  critic 
coolly  ignores  the  question  of  how  this  is  to  be  done  without 
money. 

The  gas  interests  have  been  driven  to  combine  by 
realisation  that  they  are  fighting  for  existence,  but  the  elec- 
trical supply  people,  with  business  increasing  all  the  time. 
have  not  the  same  incentive  to  combination. 


Electricity  Works,  Croydon. 
November  26lh,  1012. 


Alex.  C.  Craiiib, 

Ma  naypr. 


The  Institution  of  Electrical  Engineers. 

I  have  been  reading  in  your  "  Correspondence  "  columns 
lately  about  the  wages  paid  to  submen.  We  know  that  some 
of  the  richest  companies  in  the  United  Kingdom  pay  their 
submen  sometliing  scandalous.  For  instance,  in  a  sub- 
station belonging  to  a  certain  traction  company  I  know  some 
"  engineers-in-charge  "  (save  the  mark  I)  who  are  paid  the 
stupendous  salary  of  five  shiUings  a  week,  yet  all  the 
responsibility  of  the  station  is  on  their  shoulders. 

Your  correspondent.  "  Booster,"  in  his  article,  November 
20th,  says  :  "  I  do  not  say  that  we  should  be  paid  large 
salaries,  but  what  I  do  say  is,  that  we  shotild  at  least  get  a 
tradesman's  wages.  ..."  I  do  not  agree  with  "  Booster  " 
there  ;  I  say  that  a  sub-station  attendant  should  get  a  decent 
salary.  Remember  his  education,  training  and  apprentice- 
ship. Is  the  electrical  business  not  a  profession  of  its  own  ? 
If  so,  why  not  keep  it  above  the  level  of  the  ordinary  trades- 
man ?  Yet  we  have  submen  who  are  expected  to  live, 
clothe,  study  and  keep  themselves  respectable  on  5s.  per  week. 
I  suppose  in  a  few  more  years  the  yard  men  or  the  general 
lalx)urers  about  the  stations  will  be  expected  to  "take  charge" 
in  their  spare  time. 

Why  not  form  an  association  at  once,  and  put  this  sweat- 
ing down  for  good  ?  Practically  every  business  has  an 
organisation  or  society,  except  the  electrical  business.  No 
doubt  we  have  an  Institution  of  Electrical  Engineers,  but 
what  good  is  that  to  the  sub-station  attendant  ? 

For  goodness'  sake,  let  an  Association  be  started  at  once. 
I,  personally,  would  be  only  too  glad  to  act  in  any  way  that 
would  b(  Ip  to  form  one. 

Motor-Generator. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


The  G.E.C.  "  Jnst-for-Two  "  Cooker. 

The  latest  type  of  cooker  placed  on  the  market  by  the  General 
Electeic  Co.,  Ltd.,  is  appropriately  named  the  "  Just-for-Two." 
Thi8  appliance  boil?,  broils,  fries  and  toasts :  it  cooks  above  and 
below  the  heating  element,  and  will  make  two  slices  of  toast  above 


1.— G.E.C.  "JrsT-FOB-Two"  Cookek. 


and  two  slices  below  at  the  same  time.  Should  more  heat  be 
required  above,  a  shallow  dish,  which  is  provided  for  the  purpose, 
can  be  inserted  into  the  grooves  underneath,  its  polished  surface 
reflecting  the  heat  upwards.  Similarly,  the  heat  can  be  thrown 
downwards.    A  deep  pan  is  provided  for  frying,  grilling,  .Sec.     The 


heating  wires  are  protected  by  a  guard.  The  dimensions  of  the 
cooker  are  SJ  x  4J  X  3i  in.  :  it  consumes  only  600  watts.  The 
parts  are  nickel-plated,  and  are  supplied  complete  with  flexible  and 
adapter. 

Feed  Regnlator  for  Coal-Cutter. 

The  Diamond  Coal-Cutteb  Co.,  of  Stannard  Works,  Wake- 
field, have  applied  to  their  machines  the  "  Crossland "  patent 
automatic  feed  regulator,  which  controls  the  forward  travel  of  the 
cutter.  The  arrangement  is  shown  in  fig.  2,  where  A  is  a  solenoid 
in  series  vrith  the  armature  of  the  motor,  which,  when  a  predeter- 
mined current  is  exceeded,  draws  in  the  plunger  c  against  the 
weight  K  and  auxiliary  spring  D  ;  this  action  MlU  the  pawl  attached 
to  E,  and  prevents  the  feed  from  taking  place  until  the  current 
falls  below  the  limiting  value,  when  the  pawl  is  released.  Over- 
loads often  occur  through  extra  hard  material  being  met  with,  the 


Fig.  2. — Crosslaxd  Regulatob  on  Diamond  Coal-Cutteb. 


picks  becoming  blunt,  or  the  machine  being  fed  too  rapidly,  and 
the  use  of  the  automatic  device  prevents  damage  to  the  machine 
on  such  occasions,  while  allowing  the  cutter  to  advance  the 
moment  the  difficulty  is  overcome.  The  device  is  applicable  to 
both  D.c.  and  A.c.  machines,  and  is  said  to  have  given  very  satis- 
factory results  in  practice,  the  gate-end  fuses,  which  formerly 
blew  frequently  during  every  shift,  requiring  renewal  only  at 
intervals  of  weeks,  and  armatnre  breakdowns  being  reduced  70  per 
cent. 

The  "Magnet"  Iron  in  a  Xmas  Box. 

In  order  to  make  the  "Magnet"  electric  iron  appeal  more 
definitely  to  thoie  who  wish  to  give  a  Christmas  or  New  Year  gift, 
the  General  Electric  Co.,  Ltd.,  have  prepared  a  compact  elec- 
tric ironing  set  packed  in  a  dainty  coloured  box.  The  set  includes 
a  "  Magnet ''  iron,  length  of  flexible  wire,  electric  lampholder, 
adapter  plug  and  a  special  cleaner  and  polisher  by  the  use  of  which 


Fig.  3.— The  "IiIagnet"  Iron  in  Box. 


the  high  polish  of  nickel  plate  may  be  kept  unimpaired.  These  are 
packed  in  a  triangular-shaped  box,  the  apex  of  which  is  flattened. 
The  box  opens  diagonally,  and  the  cover  is  secured  by  a  nickel- 
plated  snap  clasp.  It  is  a  box  worth  keeping,  the  kind  that  might 
serve  a  variety  of  purposes  in  a  household  if  not  required  to  hold 
the  iron  ;  and  it  would  look  well  in  a  Christmas  window  and  draw 
inquiries. 

Electric  Tea. 

The  Afternoon  Tea  Cabinet  Co..  of  Birkbeck  Chambers, 
High  Holbom,  have  devised  a  neat  cabinet,  fitted  with  a  kettle  on 
an  electric  heater,  six  cups  and  saucers,  spoons,  and  aU  other 
necessaries,  which  is  lent  by  the  company  to  subscribers,  and  is 
kept  supplied  by  them  with  tea,  sugar,  inilk,  and  biscuits  at  a 
moderate  charge.  In  the  bottom  of  the  cabinet  is  a  receptacle 
containing  a  clothes  brush,  hair  brush  and  comb,  nail  brush,  hat 
brush,  a  set  of  boot  brushes,  polish,  and  polishing  cloth. 

B.T.H.  Table  Grill. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby,  have 
recently  placed  on  the  market  a  neat  nickelled  table  stove,  under 
the  name  of  the  B,T,H.  Radiant  Electric  Tabic  Grill,  which  can 
be  used  to  grill,  broil,  toast,  stew,  or  fry,  and  is  especially  suitable 
for  the  breakfast  table.  The  cost  of  operation  is  about  2id.  an 
hour,  with  energy  at  4d.  per  unit,  the  consumption  being  600  watts. 
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The  heatint'  element  ie  contained  in  the  upper  portion  of  the  stove, 
which  is  attached  to  the  stand  by  a  divisible  hinfre,  and  can  be 
lifted  to  place  the  food  underneath  it  on  the  (jrid.  The  heater 
oonsists  of  a  spiral  of  calorito  wire,  supported  on  heat-resistinp 
insulators  and   protected   by   a  nickel-plated  screen  of  expanded 
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foot  is  heavily  weijrhted  and  covi^red  with  baize  underneath  ;  the 
uprii^ht  portion  is  brass  tubinp,  bent  to  accommodate  the  lamp 
itself,  and  at  the  top  is  a  knuckle  joint  by  which  the  lamp  can  be 
adjusted  to  any  re<{uired  ani;le.  The  parabolic  shade  is  of  nickel- 
plated  metal.  The  source  of  light  ia  an  Osram  lamp,  frosted 
below.  The  appearance  of  the  lamp  is  shown  in  the  accompanyiiie 
illustration,  lijf.  tl. 

The  B.T.H.  TiingstoUer. 

Followini;  on  the  lines  of  the  "  Mazdalier,"  which  we  recently 
illustrated,  the  British  Thomson-Hokston  Co.,  Ltd.,  has  broutrht 
out  a  fittinff  styled  the  "Tungstolier,"  which  is  similarly  supplied 
packed  in  a  carton,  and  is  ready  wired  with  holders  and  (ifalleries 
attached,  so  that  it  can  be  quickly  built  up  into  a  complete  fittinp;  ; 
it  may  have  two,  three,  four  or  six  arms,  and  there  are  five  desiiniB 
of  bottom  shell,  with  canopies  to  suit,  and  two  todies.  With  these 
parts  a  (.'reat  variety  of  Kttin(;s  can  be  built  up,  while  the  stock 
comprises  only  18  different  parts,  all  of  which  are  standardised.  The 
"  Tuncstolier  "  is  a  more  handsome  and  substantial  type  than  thi: 
"  Mazdalier,"  which  is  intended  to  cover  the  purely  utilitarian 
Beld. 


Fio.  4.— B.T.H.  Radiant  Electbio  Grill. 


metal.  The  calorite  wire,  we  understand,  melts  at  2,800°  F.,  and 
resists  oxidation  up  to  a  very  hiirh  temperature.  There  are  two 
pans  with  the  grill,  for  frying  and  boiling,  the  former  serving  also 
a.<!  a  lid  for  the  latter.  The  heater  can  be  immersed  in  water  for 
cleansing  without  injury. 

B.T.H.  Liiniinoiis  Radiators. 

In  addition  to  the  wide  range  of  non-luminous  heaters  made  by 
the  British  Thomson-Hou.ston  Co.,  Ltd.,  the  company  are  now 
supplying  from  Mazda  House,  77,  Upper  Thames  Street,  lamp 
radiators  in  a  number  of  patterns.  In  all  these  radiators  the  frame- 
work is  of  hand-beaten  art  metal,  with,  in  some  cases,  the  additional 
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embellishment  of  pottery  and  enamel  ornaments.  The  radiators 
are  supplied  completely  wired,  with  B.T.H. -Edison  radiator  lamps, 
holders  and  flexible  cord.  The  company  have  issued  a  folder  which 
illustrates  and  gives  prices  of  six  patterns  of  luminous  radiators 
and  lamps. 

New  Microscopical  Lamp. 

Prof.  E.  E.  Roberts,  of  Cardiff,  recently  designed  a  lamp  especially 
adapted  to  microscopic  examinations,  of  which  the  General 
Electric  Co.,  Ltd.,  has  undertaken  the  manufacture.     The  brass 


HiTLL  Corporation  r.  Stickney. 

On  November  28th  a  ca£e,  in  which  great  public  interest  wag 
centered,  was  heard  at  Hull,  where  Mr.  Walter  Herbert  Stickney, 
surveyor  and  valuer,  was  charged  with  contravening  the  by-laws 
of  the  Corporation  by  alighting  from  the  driver's  end  of  a  tramcar 
at  a  terminus.  Jlr.  Platts  prosecuted  on  behalf  of  the  Corporation, 
and  Mr.  H.  S.  Cantley,  M.P.,  barrister,  defended. 

It  was  alleged  that  the  defendant  had  contravened  the  by-law 
stipulating  that  "  every  passenger  shall  enter  or  mount  upon,  or 
depart  from,  or  get  off  a  car  by  the  hindermost,  or  conductor's 
platform,  and  not  otherwise."  Against  this  it  was  urged  that  the 
by-law  was  contrary  to  the  Board  of  Trade  Regulations,  which 
states  that  "the  entrance  to,  and  exit  from,  the  carriage  shall  be 
from  the  hindermost—  or  conductor's  platform — except  at  a  terminus, 
when  the  carriages  are  stationary. "  The  defendant  was  fined  1.5s. 
(in  absence)  at  the  Court  in  July  last,  and,  being  convinced  that  the 
by-law  could  not  be  legally  u|)held,  he  resolved  to  have  a  test  case. 

Mr.  McCombe,  the  tramway  manager,  replying  to  the  Stipendiary, 
said  the  hindermost  end  for  passengers  getting  on  was  the  end 
nearest  Beverley,  and  the  hindermost  end  for  getting  off  was  the 
end  nearest  Hull.  He  confessed  that  it  depended  on  the  interpreta- 
tion of  the  passenger. 

Several  drivers  and  conductors  gave  evidence  to  the  effect  that 
Mr.  Stickney  committed  the  alleged  offence  of  getting  off  at  the 
wrong  end  of  the  car  nine  times.  On  one  occasion  the  driver 
prevented  him  by  running  the  car  into  the  depot. 

Mk.  Carthky  held  that  the  Board  of  Trade  regulations  super- 
seded the  Corporation  by-laws,  and  that  if  there  was  any  conflict 
between  them  the  Board  of  Trade  regulations  must  prevail. 

Mr.  Platts  pointed  out  that  the  Corporation  by-laws  were  in 
existence  before  those  of  the  Board  of  Trade,  and  he  argued  that 
the  Board  of  Trade  by-law  referred  to  the  cars  in  transit,  while 
the  Corporation  by-law  regulated  the  entering  and  exit  of  passengers 
at  the  termini. 

The  Stipendiary  (Mr.  .J.  G.  Hay  Halkett)  said  he  had  decided 
to  dismiss  the  summonses.  He  was  of  opinion  that  the  Corpora- 
tion by-law  was  in  conflict  with  the  Board  of  Trade  by-law  which 
ought  to  prevail.  It  should  be  clearly  understood  that  this  was  an 
entirely  new  point,  and  was  not  raised  in  that  Court  when  the 
defendant  was  last  before  him.  On  the  arguments  he  had  heard 
he  was  of  opinion  that  the  by-law  was  not  good.  The  uncertainty 
arose  the  moment  a  car  drew  up  at  the  terminus,  for  who  could 
decide  the  psychological  moment  at  which  a  driver's  platform 
became  a  conductor's  platform  .'  After  some  discussion,  he  allowed 
the  defendant  10  guineas  costs. 


Microscopical  Lamp. 


Price  v.  Sylveelyte  (1909),  Ltd. 

Is  the  King's  Bench  Division  on  Xovember  27th,  an  action  was 
heard  before  Mr.  Justice  Avery  and  a  common  jury,  brought  by  Mr. 
Sidney  Leopold  Price,  trading  as  the  Electric  Battery  Co.,  of  High 
Holborn,  against  Sylverlyte  (1909),  Ltd.,  of  Sise  Lane,  Queen 
Victoria  Street,  E.C.  Plaintiff  claimed  for  the  price  of  goods  sold 
by  him  to  the  defendant  company,  or,  in  the  alternative,  for  damages 
for  breach  of  five  contracts  to  purchase  from  the  plaintiff  some  600 
electrical  accumulators.  Of  that  quantity,  something  less  than 
half  were  accepted  and  paid  for  by  the  defendants,  who  had  refused 
to  accept  delivery  of  the  balance.  Defendants  denied  that  they 
made  any  of  the  contracts,  and  said  that  it  was  a  term  of  the  con- 
tract that  they  should  only  accept  delivery  of  the  goods  when  they 
required  them.  Further,  in  regard  to  the  second  contract,  that  was 
made  in  substitution  for  the  first  contract. 

Mr.  T.  HoUis  Walker.  K.C.,  and  Mr.  Woodgate  appeared  for  the 
plaintiff,  and  Mr.  R.  J.  Willis  for  the  defendant. 

Mb.  Walker,  opening  the  case,  said  Mr.  Price,  the  plaintiff,  was 
a  maker  of  electrical  accumulators  and  other  similar  motor  acces- 
sories. The  defendant  company  was  formed  in  1909,  and  were 
successors,  he  believed,  to  a  company  of  the  same  name,  who  carried 
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on  the  same  kind  of  businees.  They  were  motor-lamp  makers 
and  carried  on  their  business  in  Great  Portland  Street,  but  had 
a  reffistered  office  iti  Sise  Lane,  Queen  Victoria  Street.  The  action 
arose  out  of  several  orders  to  supply  electric  accumulalors  of 
various  sizes.  In  all,  600  accumulators  were  ordered  by  the 
defendant  company  ;  28.>  of  them  had  been  taken,  but  Sin 
defendants  had  not  taken.  The  action,  as  originally  framed, 
had  a  two-fold  purpose  —  first,  to  recover  the  balance  of  the 
purchase  price  of  the  285  accumulators  that  had  been  taken, 
but  not  wholly  paid  for  ;  and,  secondly,  to  recover  damages  in 
respect  of  the  fact  that  the  remaining  315  had  not  been  taken  at 
all.  But  as  regards  the  285,  the  jury  would  not  be  troubled  with 
them,  because  the  claim  in  respect  of  them  was  admitted,  and  all 
issues  on  that  point  were  cleared  out  of  the  action.  In  regard  to 
the  316  accumulators,  there  were  five  orders  relating  to  them. 
Although,  explained  Counsel,  in  the  first  instance  each  of  the 
orders  were  verbally  negotiated  between  plaintiff  or  his  manager, 
Mr.  Gregory,  and  the  defendant  company,  it  was  not  necessary  to 
go  into  that,  because  in  every  instance  the  lorder  was  reduced  into 
writing.  The  first  order  was  on  October  28th,  1909,  for  250  accu- 
mulators at  1.38.  6d.  each,  of  which  only  til  had  been  taken  ;  the 
second  order  was  on  November  2nd,  1909,  for  200  accumulators  at 
£3  78.  each,  of  which  116  had  been  taken  ;  the  third  order  was  on 
May  3rd,  1910,  for  50  accumulators  at  £4  lOs.,  of  which  46  were 
taken  ;  the  fourth  order  was  on  September,  1910,  for  50  at  £1  ITs. 
each,  of  which  39  were  taken  ;  the  fifth  order  was  on  December, 
1910,  for  50  accummulators  at  £2  16s.  6d.  each,  of  which  23  only 
were  taken.  Plaintiff's  case  was  that  delivery  should  have  been 
taken  within  a  reasonable  time,  but  the  precise  dates  of  delivery 
and  quantities,  of  course,  depended  on  one's  requirements.  What 
was  said  here,  was  that  long  periods  had  elapsed,  and  that  de- 
fendants had  exceeded  the  bounds  of  all  reason,  and  had  allowed 
more  than  a  reasonable  time  to  elapse  before  taking  delivery. 
In  the  manufacture  of  these  accumulators,  there  were  certain 
electric  battery  cells  which  required  a  particular  amount  of 
adjustment.  What  the  plaintiff  did  as  soon  as  he  got  the  order 
was  to  at  once  set  about  obtaining  the  materials  with  which 
these  accumulators  would  ultimately  be  made  He  had  the  cells 
prepared,  and  the  only  thing  he  did  not  do  was  to  have  the  various 
parts  assembled,  so  as  to  make  the  complete  accumulator.  The 
reason  he  did  not  do  that  was  because  it  was  harmful  to  set  up 
an  accumulator,  and  then  leave  it  for  months  before  it  was 
going  to  be  used.  There  was  also  the  question  of  the  position  of 
the  terminals  which  the  defendant  company  was  in  the  habit  of 
giving  instructions  about.  These  materials  were  not  for  ordinary 
accumulators,  except  in  the  case  of  one  contract.  They  were  all 
of  a  special  kind,  and  required  teak  boxes  of  a  special  size  and 
make.  A  special  kind  of  cell  was  also  required,  with  the  result 
that  if  they  were  not  taken  by  the  defendant  company,  they  were 
practically  lying  useless  in  the  plaintiff's  hands. 

On  November  28th,  when  the  case  was  called  on,  Mr.  Walker 
said  he  had  to  ask  his  Lordship  to  give  judgment  for  the  plaintiff 
by  consent  for  £200  and  costs.  The  undelivered  goods  would 
remain  the  property  of  the  plaintiff,  that  was  to  the  exclusion  of 
the  balance  of  goods  sold.  In  regard  to  the  outstanding  balance  of 
the  goods  actually  delivered,  there  was  £30  due  which  had  been 
paid  into  Court.  He  asked  that  that  amount  might  be  paid  out. 
This  was  agreed  to,  the  verdict  of  the  jury  being  taken  by  consent, 
in  accordance  with  the  above  terms. 


The  Telephone  Arbitration. 

{Cowtimied  from  page  868.) 

Sir  a.  Ceipps,  during  the  course  of  further  arguments,  said  that 
no  doubt  the  Postmaster-General  had  discovered  some  defects  in 
the  armour  of  the  company.  The  hearing  of  the  case  had  extended 
over  63  days  and  involved  a  claim  of  20  millions,  so  that  it  would 
iave  been  extraordinary  if  some  defects  had  not  been  found.  At  the 
proper  time,  however,  he  would  be  prepared  to  admit  the  extent  of 
the  defects  and  remedy  them.  Continuing,  he  said  the  balance- 
sheet  of  the  company  taken  at  the  time  of  its  being  taken  over 
showed  a  capital  cost  of  £15,677,810.  From  that  he  agreed  that 
there  should  be  deducted  £1,816,988  expended  on  patents  and  good- 
will, and  therefore  not  attributable  to  the  cost  of  the  plant.  That 
deduction  left  £13,860,822  as  the  capital  cost  in  the  balance-sheet, 
leaving  out  of  account  the  large  sums  which  had  been  spent  out  of 
revenue  and  which  were  properly  attributable  to  capital  expendi- 
ture. The  Solicitor-General  had  contended  that  the  charges  for 
depreciation,  amounting  to  somewhere  about  five  millions,  ought  to 
be  deducted  from  that  amount,  but  he  thought  that  w  as  a  fallacious 
argument.  There  could  be  no  proper  deduction  from  that  capital 
cost  shown  on  the  balance-sheet,  on  account  of  depreciation, 
because  there  really  waa  no  depreciation.  During  every  year  of  the 
existence  of  the  plant,  money  was  spent  on  renewals  and  repairs 
sufficient  to  keep  the  value  of  the  plant  up  to  its  original  cost.  That 
was,  he  said,  a  system  of  accounting  which  prevailed  in  practically 
every  railway  in  the  country.  It  was  a  system  which  was  criticised  by 
Americans  as  not  showing  the  true  value  of  the  assets.  Unquestion- 
ably, however,  itwas  the  practice  in  this  country.  To  the  13  millions 
odd  shown  in  the  balance-sheet  of  the  company  as  capital  cost 
there  should  be  added  over  £2,300,000,  which  had  actually  been 
spent  out  of  revenue  and  ought  to  have  been,  but  was  not 
charged  to  capital.  That  figure  shown  in  the  balance-sheet  the 
Solicitor-General  had  chosen  as  a  check  upon  the  claim  of  the  com- 
pany. It  could  not  be  properly  employed  as  a  check,  because  the 
cost  that  did  happen  and  the  cost  that  would  happen  were  not 
alike.  In  the  lalance-sheet  there  was  shown  only  expenditure 
necessary  to  keep  the  value   of   the  plant  alone  up  to  its  original 


cost.  The  claim  of  the  company,  exclusive  of  land  and  buildings, 
amounted  roughly  to  18J  millions,  and  the  Solicitor-General  sought 
to  compare  the  £13,000,000  odd  of  the  balance  with  it,  but  it  was 
obvious  that  there  were  included  many  things  that  could  not  be 
included  in  a  balance-sheet.  The  claim  of  18i  millions  was  made 
upon  the  basis  of  the  cost  of  reconstruction  of  the  system  on  the 
usual  tramway  terms.  In  that,  of  course,  there  were  included 
interest  on  capital  during  construction,  contractors'  profits,  and 
other  items,  which  in  the  aggregate  amounted  to  about  three 
millions,  so  that  even  the  check  proposed  by  the  Solicitor-General 
went  to  strengthen  the  case  of  the  company. 

When  the  Court  resumed,  after  the  adjournment,  Sir  A.  Ceipps 
said  that  the  parties  had  been  able  to  agree  on  several  very 
important  items  of  the  claim.  It  had  been  agreed  that  the 
materials,  less  wastage,  should  stand  at  £(),9ii3,383.  With  regard 
to  freight,  cartage,  itc,  they  had  also  arrived  at  an  agreed  figure, 
and  these  with  the  sums  for  materials,  less  wastage,  now  amounted 
to  a  total  of  £10,239,345,  as  against  £10,313,000  originally  claimed. 
Continuing,  the  learned  counsel  suggested  that  if  the  Court  would 
allow  the  Attorney-General  and  himself  to  discuss  privately  with 
the  Commissioners  certain  matter?,  the  length  of  the  subsequent 
proceedings  would  in  all  probability  be  curtailed. 

Mb.  Justice  A.  T.  Lawrence  said  the  Court  would  endeavour 
to  make  the  arrangement  suggested. 

Sir  Alfred  Cripps,  in  continuing  his  argument  on  behalf  of  the 
company,  dealt  with  the  cost  to  the  company  for  supervision,  which 
he  submitted  they  were  entitled  to  claim  for. 

Sir  .Tames  Woodhouse  observed  that  the  cost  of  supervision 
estimated  by  the  company  from  their  own  experience,  included  a 
sum  for  supervision  on  maintenance  as  well  as  supervision  during 
construction,  and  that  the  contention  of  the  Post  Office  was  that 
the  cost  of  supervision  of  maintenance  and  repairs  was  much 
higher  than  of  construction. 

Sib  Alfred  pointed  out  that  the  company  based  their  claim  upon 
charges  accruing  in  a  composite  year,  arrived  at  by  averaging  the 
expenditure  of  a  number  of  years  over  their  own  system.  The  Post 
Office,  on  the  other  hand,  based  their  valuation  upon  an  estimate 
for  reconstruction  of  the  whole  system  in  a  given  time. 

Sir  James  Woodhouse  said  the  contention  of  the  Post  Office  was 
that  the  cost  of  supervision  during  maintenance  and  repairs  was 
three  times  as  great  relatively  to  the  cost  of  labour  during  con- 
struction. 

Sir  Alfred  Cbipps  said  if  the  inference  drawn  from  the  fact 
that  the  cost  of  supervision  to  labour  in  some  particular  case  of 
maintenance  was  greater  than  in  construction,  it  was  a  nonsequetor. 
His  information  was  that  taken  over  all,  one  thing  equalled 
another,  and  that  therefore  the  company  were  justified  in  including 
maintenance  as  well  as  construction  in  making  up  the  expenditure 
in  the  composite  year  on  which  their  claim  was  based. 
(JTo  be  continued.') 


Gery  v.  Day  Motoe  Co. 


In  the  High  Courts,  on  Monday,  the  Official  Referee,  Mr.  Muir 
Mackenzie,  gave  judgment  in  the  action  of  Gery  v.  Day,  in  which 
Mr.  A.  R.  Orton  Gery,  of  Royston  Court,  Ferryside,  Carmarthen, 
sued  the  Day  Motor  Co.,  of  Putney,  for  damages  for  an  alleged 
breach  of  contract  for  supplying  him  with  an  electrical  generating 
plant  for  the  purpose  of  lighting  his  house  with  electricity.  It 
was  contended  by  the  plaintiff  that  the  plant  in  question  was  not 
up  to  specification,  and  was  not  in  accordance  with  the  contract. 
He  submitted  that  he  was  therefore  entitled  to  reject  it,  and  he 
claimed  a  sum  of  £52  Ss.,  the  amount  paid  on  the  plant,  and  a 
further  sum  of  £47  6s.,  moneys,  he  said,  he  had  spent  in  conse- 
quence of  the  defective  condition  of  the  plant.  Defendants,  on  the 
other  hand,  denied  that  the  plant  was  defective  and  counter- 
claimed  for  a  balance  due  on  the  contract  price. 

In  giving  judgment,  the  Official  Referee  outlined  the  facts  of  the 
case  and  said  that  among  the  defences  put  in  was  one  that  the 
plant  was  not  sold  to  the  plaintiff  but  to  a  Mr.  Brown,  an  electrical 
engineer,  and  that  plaintiff  could  not  maintain  an  action.  On  this 
point  he  found  that  as  between  Mr.  Brown  and  plaintiff  there 
were  relations  of  principal  and  agent,  and  that  jjlaintiff  was  the 
buyer  through  Mr.  Brown.  Continuing,  the  Referee  said  he  was  of 
opinion  that  the  plaintiff  had  failed  to  prove  that  the  generating 
plant  was  defective,  or  that  it  did  not  comply  with  the  specifica- 
tion. It  was  supplied  for  lighting  the  house  through  the  batteries. 
Defendants  would,  therefore,  be  entitled  to  judgment  on  the  claim 
and  on  the  counterclaim.  In  respect  to  the  latter  he  awarded  them 
a  sum  of  £  32  5s.  2d.  The  costs  would  be  defendants'  except  as  to 
one  or  two  small  issues  on  which  they  had  failed.  He  gave 
liberty  to  either  party  to  apply. 


The  Bradford  Strike  Peosecution. 

At  the  Bradford  City  Police  Court,  on  Thursday  last  week,  the 
Stipendiary  Magistrate  (Mr.  H.  W.  W.  Wilberforce)  delivered 
judgment  in  the  case  brought  by  Arthur  Arrowsmith,  of  Leeds, 
against  Lionel  Barker  and  Atkinson  Finder,  of  Bradford,  for  per- 
sistently following  him  from  place  to  place  without  legal  authority 
in  connnection  with  the  electricians'  dispute  at  Bradford. 

Me.  Ale.x.  Neill,  who  appeared  to  prosecute,  said  that  since  the 
case  was  last  before  the  Bench,  electric  cables  had  been  cut  at 
places  where  men  who  were  not  on  strike  were  working.  They 
could  not  find  out  who  did  the  damage,  but  it  had  been  done,  and 
there  could  be  nobody  else  capable  of  doing  it  except  workmen  em- 
ployed in  the  same  trade.  He  might  say  that  the  cables  had  been 
cut  in  a  very  expert  and  skilful  manner. 
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The  Ktii-kndiaky  Magistkate  eaid  he  could  not  take  any  action 
on  that  matter.  He  reviewed  the  evidence  which  had  been  adduced 
at  the  previous  hearing  (sec  Ki.ectrical  Rkvikw,  pafje  830, 
November  22nd),  and  said  that  one  factor  which  had  to  be 
borne  in  mind  was  that  the  witness  IIorHfall,  who  hadjbeen  workintr 
with  Arrowsmith  previous  to  November  iCth,  on  which  day  the 
persistent  following  took  place,  appeared  to  be  so  friffhtened  with 
his  experience  that  evenin(,'  that  he  had  left  work  the  following- 
day.  That  seemed  to  him  to  prove  that  the  persistent  following  and 
arpfument  was  notdone  in  an  innocent  manner.  There  was  no  evidence 
that  the  defendants  only  took  a  silent  part  in  the  diseuasions  on 
the  traracar.  The  handbills  which  had  been  distributed,  though 
couched  in  rather  unhappy  terms,  did  not  contain  anything  of  a 
bad  character.  During  the  hearing  it  had  been  suggested  that  the 
action  was  an  act  of  revenge  on  the  part  of  the  police  for  some 
complaint  which  had  been  mmie  against  a  constable.  There  was 
not  the  slightest  foundation  for  that  suggestion,  and  he  was  sorry 
that  the  defendants'  solicitor  had  brought  such  a  foolish  insinua- 
tion into  the  case.  The  defendants'  solicitor  contended  that  his 
clients  were  [irotected  by  a  section  of  the  Trades  Disputes  Act,  but 
he  (the  Stipendiary  Magistrate)  won  M  direct  attention  to  another 
statute — the  Conspiracy  and  Protoctijn  of  Property  Act,  187.5,  a 
sub-Section  of  which  dealt  with  the  persistent  following  of  a  person 
from  place  to  place.  To  his  mind  it  was  perfectly  clear  that  the 
section  in  the  Trades  Disputes  Act  which  had  previously  been  quoted, 
did  not  apply  in  this  case.  The  words  which  had  been  used  were 
innocent  in  their  way,  but  the  surroundings  in  which  they  were 
made — the  booing  and  hooting  of  the  crowd,  the  rush  to  the  tram- 
car  and  soon  gave  to  them  a  meaning  which  otherwise  they  would 
have  lacked.  He  was  further  strengthened  in  the  conclusion  which 
he  had  come  to  by  the  action  which  had  been  taken  by  the  witness 
Horafall.  In  his  judgment  the  prosecution  had  proved  the  charge, 
and  he  would  bind  the  ilefendants  over  to  keep  the  peace  for  six 
months  in  the  sum  of  £10  each  and  each  would  be  ordered  to  pay 
three  guineas  costs  or  14  days'  imprisonmeat 


REVIEWS. 


Kelly  r,  A.E.6   Electrical  Co.,  Ltd. 
Last   week,  at   the    Green   Street    Sessions,    Dublin,   l)efore    the 
Recorder,  Edward  Kelly,  of  16,  Amiens  Street,  sued  ths  A.E.G.  Elec- 
trical Co.,  JIanchester,  for  £1.5  1  Is.,  for  work  and  labour  done  at  the 
request  of  the  defendants. 

It  api)eared  from  the  evidence  that  the  plaintiff,  who  was  acting 
as  Dublin  agent  lor  the  defendants,  in  respect  of  this  transaction, 
ordered  an  engine  for  a  customer,  and  was  to  be  paid  by  commission. 
The  engine  was  sent  forward,  but  the  plaintiff  alleged  that  the 
pulley  was  not  as  ordered.  At  his  own  expense,  the  plaintiff  had 
the  pulley  altered  at  a  cost  of  £15  lis.  The  defendant  when 
applied  to  for  payment,  said  they  supplied  the  machine  as  ordered. 

The  Rkcordek,  in  giving  judgment,  said  the  defendant  company 
put  forward  a  defence  which  was  denied,  and  proved  to  be  false  by 
their  own  letter.  He  had  no  doubt  the  machine  had  to  be  refitted 
in  Dublin,  and  he  would  give  a  decree  for  £8. 


OUR  LEGAL  QUERY  COLUMN. 

[^veitunii  addtmiei  to  this  column  should   h    written  oh 
of  the  jmpfr  only,] 


■JDouBTi'u  r. "  writes : — "  The  writer  is  not  quite  clear  as  to  the  correct 
interpretation  of  Sec.  10  of  Electric  Lighting  Act,  l!IO!).  Please  be 
good  enough  to  state  : — (1)  Whether  the  maximum  revision  referred 
to  applies  to  a  private  lighting  company  supplying  for  public  con- 
sumption. (2)  (n)  Whether  the  limit  of  five  years  refers  to  the  length 
of  time  between  any  revision  in  prices  when  once  given,  or  (/<) 
whether  five  years'  notice  of  an  increase  in  price  is  necessary. 
Thanking  you  in  anticipation. " 

*,*  There  is  no  reason  to  be  surprised  at  "  Doubtful ". b^ing 
confused  by  Sec.  10  of  the  Act  of  1909,  because  it  is  one  of  those 
provisions  which  involve  legislation  by  reference. 

As  to  (1),  if  "  Doubtful  "  means  by  a  "  private  company  "  a  com- 
pany which  is  supplying  electricity  otherwise  than  in  accordance 
wj|th  a  provisional  order  or  special  Act,  such  a  body  is  under  no 
control  whatever  in  the  matter  of  charges.  Nor  does  it  matter  that 
the  supply  is  given  to  a  public  body.  Assuming  that  it  (the  private 
company)  is  supplying  in  accordance  with  a  provisional  order,  it  is 
clear  that  the  provisions  of  the  section  apply  to  "  supply  to  a  cor- 
poration "  as  well  as  to  "  supply  to  an  individual." 

As  to  question  (2),  it  is  fairly  plain,  having  regard  to  the  words  of 
the  Act,  that  no  notice  of  revision  need  be  given. 


South  .ifrica. — At  a  recent  meeting  of  the  Stellenbosch 
(Cape  Province)  Council,  it  was  decided  to  give  notice  that  it  was 
the  intention  of  the  Council  to  borrow  £10,00u  for  the  purpose  of 
establishing  an  electric  lighting  and  power  scheme,  and  that  the 
plans  and  specifications  as  prepared  by  Prof.  Bohle  be  submitted  to 
the  Administrator  for  consideration  in  terms  of  the  Electric  Power 
Ordinance,  1911. 

A  special  meeting  of  the  Maitland  (Municipal  Council  has  been 
called  to  discuss  the  question  of  electric  lighting.  The  energy  may 
be  obtained  from  the  Cape  Town  Council. 


The   Malkemaliml   Theory  of   EkclrirUy  and  Moffneliiim. 

By    J.    II.    .Tones,     M.A.,    F.R.S.      .Second    Edition. 

London  :  Cambridge  University  Press.     Price  158.  net. 

This  book  is  for  the  mathematical  physicist.  It  gives  the 
mathematical  theory  of  a  well-defined  range  of  electro- 
Miagiiotism,  togetlier  with  the  mathematical  analysis  required 
for  its  treatment.  The  range  covered  is  appro.\imately  that 
of  Ma.vwell's  original  treatise,  but  the  aathor  claims — and 
justly — that  while  Maxwell's  treatise  was  written  for  the 
fully-equipped  mathematician,  the  present  work  is  more 
useful  to  the  student  and  to  the  physicist  of  limited 
mathematical  attainments. 

In  the  present  edition  the  chapter  on  the  electromagnetic 
theory  of  light  has  been  largely  rewritten  and  considerably 
amplified,  and  two  new  chapters  appear  on  the  Motion  of 
Electrons  and  on  the  General  K(|uations  of  the  Electro- 
magnetic Field.  These  last  chapters — in  which  the  author 
docs  not  aim  at  completentiss  of  treatment — are  for  the 
purpose  of  giving  an  introduction  to  the  more  recent 
developments  of  the  subjei^t. 

A  numljer  of  examples,  taken  mainly  from  the  usual 
Cambridge  examination  papers,  are  inserted.  These  provide 
problems  for  the  mathematical  student,  and  they  also  form  a 
sort  of  compendium  of  results  for  the  phyei(.'isi ,  showing  what 
types  of  problem  admit  of  exact  mathematical  solution. 

The  work  opens  with  an  introduction  on  the  three 
divisions  of  clectromagnctism,  and  is  thereafter  divided  into 
three  main  sections  : — {(/)  Electrostsitics  and  current  elec- 
tricity ;  (b)  magnetism  ;  and  (f )  clectromagnctism.  It  is 
splendidly  printed  and  bound,  and  will  form  a  valuable 
addition  to  the  library  of  the  mathematically-inclined  engineer. 


Fuel  Kcmiuiiiy.     By  Wji.  H.  Booth.      Ijondon  :  S.  Kentell 

and  Co.,  Ltd.     Price  Is.  net. 

An  idea  of  how  "  Fuel  Economy  "  came  into,  being,  and 
af  what  one  is  likely  to  find  therein,  can  be  obtained  from 
the  Dedication — in  itself  a  novelty  in  a  technical  work — 
which  Mr.  Booth  has  placed  on  his  title  page,  this  being  to 
the  effect  that  "  this  small  book  is  dedicated  to  my  11100- 10 
class  of  stokers  at  the  Borough  Road  Polytechnic,  in  recog- 
nition of  the  attention  and  patience  with  which  they  sup- 
ported my  efforts  as  a  lecturer."  The  work  is  certainly 
highly  practical,  and  is  likely  to  be  found  of  value  by  central 
station  engineers  and  electricians  in  charge  of  steam-raising 
plant.  The  lectures  were  gi\en  under  the  auspices  of  the 
London  Coal  Smoke  Abatement  Society,  and,  as  reproduced 
in  the  present  volume,  should  certainly  further  the  excellen 
objects  of  that  society,  in  that  there  can  be  no  real  economy 
of  fuel  where  excessive  smoke  is  produced  as  a  result 
Df  its  imperfect  combustion.  The  volume  is  arranged  with 
a  view  to  affording  an  insight  into  the  elementary  chemistry 
of  the  combustion  oi  fuels,  and  the  means  whereby  the  prin- 
ciples of  chemistry  can  be,  or  are,  applied  to  secure  that 
combustion  shall  be  carried  on  smokelessly  and  economically. 

The  author  begins  his  task  by  describing  the  various 
scientific  methods  now  used  for  ascertaining  the  calorific 
value  of  fuels,  methods  which  have  replaced  the  crude  old 
way  of  taking  a  known  quantity  of  coal  and  burning  it 
under  a  boiler  in  order  to  show  how  much  water 
it  would  evaporate.  Two  well-known  types  in 
common  use — the  Berthelot-Mahler  calorimeter  and 
Thompson's  calorimeter-i-are  described.  The  latter  is  pro- 
bably the  simpler,  consisting  of  a  metallic  bell,  in  which  the 
fuel  is  burnt  in  a  measured  quantity  of  water,  the  rise  in 
temperature  of  which  gives  a  measure  of  the  heat  value  of 
the  fuel.  Natural  draught  and  forced  draught  are  dealt 
with,  as  well  as  the  leakage  of  air  through  brickwork,  a 
matter  of  considerable  importance  where  perfect  combustion 
is  aimed  at.  Jlr.  Booth  describes  mauy  of  the  various  types 
of  boilers  on  the  market,  and  the  best  methods  of  working 
these,  dealing  particularly  with  forced  draught.  Somewhat 
out  of  its  correct  genealogical  order  is  a  section  devoted  to 
••  How  to  light  a  fire."  Surely  it  would  have  been  better  to 
have  commenced  a  work  on  fuel  economy  with  this,  rather 
than  to  insert  it  one-third  of  the  way  through  the  book. 
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The  use  of  the  steam  jet  as  an  aid  to  fuel  economy  is  touched 
upon,  but  in  view  of  recent  experiments  in  this  direction, 
one  can  hardly  agree  with  the  statement  that  "  the  steam 
jet  requires  a  lot  of  steam,  so  that  where  possible  we  like  to 
avoid  it."  The  recently  introduced  Caley-Robinson  furnace 
is  probably  too  new  to  have  been  included  by  ;\lr.  Booth,  but 
this  is  an  example  of  the  economical  use  of  the  steam  jet, 
and  for  the  rest  it  is  quite  in  accordance  with  the  author's 
statement  that  "  the  steam  jet  properly  applied  to  a  fire 
draught  will  often  help  to  avoid  smoke,  and,  further,  it  will 
often  prove  economical  by  enabling  very  inferior  fuel  to  be 
used  that  would  otherwise  be  useless."  The  author  has  a 
good  opinion  of  the  Lancashire  boOer,  holding  that  this, 
with  a  good  draught,  careful  firing,  and  sufficient  air 
admission,  can  be  made  to  burn  its  fuel  without  smoke,  but 
only  so  long  as  it  has  no  cross  tubes  in  the  furnace,  and  has 
the  customary  air  admission.  Judging  by  the  smoke  in 
manufacturing  places  where  Lancashire  boilers  are  used,  we 
must  conclude  that  the  author's  cross-tube  hete  noir  is 
in  full  vigour,  assuming,  of  course,  that  the  draught  is 
requisite. 

The  use  of  the  pyrometer  is  certainly  helpful  with 
a  view  to  getting  the  best  out  of  a  furnace,  heme  Mr. 
Booth  is  wise  in  including  a  reference  to  these  instruments, 
describing  particularly  the  Fery  electrical  radiation  instru- 
ment, which  is  very  suitable  for  furnace  work.  He  rightly 
holds  that  "  in  a  few  years'  time  we  shall  see  more  of  these 
instruments  used."  The  development  of  mechanical  stokers 
is  interestingly  traced  by  the  author,  who  then  passes  on  to  a 
consideration  of  fuel  economisers  and  the  question  of  super- 
heat. The  latter,  he  considers,  is  connected  with  the  smoke 
question,  because  when  superheaters  are  added  to  boilers, 
they  may  assist  or  prevent  smoke  by  reducing  the  load  on 
overworked  boOers,  or  again,  they  may  produce  smoke  if  the 
load  on  the  boilers,  being  reduced,  compels  such  closing  of 
the  chimney  damper  as  to  spoU  the  draught  over  the  fire. 

The  final  portion  of  the  book  is  demoted  to  a  simple  con- 
sideration of  the  physical  units  and  chemistry  necessary  for 
a  clear  understanding  of  the  subject  of  fuel  economy,  though 
here  again  this  portion  seems  out  of  its  correct  order  in  the 
scheme  of  the  book. — (i.  S.  S. 


BUSINESS  NOTES. 


Philippine  Islands. — An  American  official  publication 
states  that  "  the  contract  for  construction  of  an  electric  light  and 
ice  plant  for  Lucena,  Tayabas,  PhUippine  Islands,  has  been  awarded 
by  the  Lucena  Electric  Light,  Ice  and  Water  Co.  to  E.  C.  McCuUough 
and  Co.  at  S30,000,  the  plant  to  be  built  upon  latest  improved 
methods,  the  first  to  be  used  in  the  Philippines  in  that  class  of  con- 
struction. Besides  furnishing-  electric  lights  and  ice  for  the  city, 
the  Lucena  Co.  wQl  supply  the  municipality  with  distOled  water. 
The  plant  will  use  crude  oil  instead  of  coal,  and  Crocker-Wheeler 
generators  will  be  installed.  The  construction  of  the  electric  light 
plant  will  begin  at  an  early  date,  concrete  poles  will  be  used,  the 
cross-arms  will  be  of  steel,  as  well  as  the  pins,  this  being  a  new 
invention  that  will  be  used  for  the  first  time  in  the  Philippine 
Islands.  The  line  will  include  approximately  40  miles  of  wire  to 
be  strung  throughout  the  town  of  Lucena,  and  100  Philips  fiO-watt 
lamps  will  be  installed  to  light  the  streets.  The  company  has 
contracts  for  3,000  incandescent  lights  to  be  installed  in  private 
houses  and  Government  buUdings,  which  will  be  increased  from 
time  to  time. 

Book     Notices.— TAe     ''Mechanical     World"     Pocket 

Dinrij  a.nA  Electrical  PocJtet  niarij  for  \^l%.  Manchester:  Emmott 
and  Co.,  Ltd.  Price  Hd.  each. — These  old  friends,  growing  more 
corpulent  year  by  year,  have  been  put  through  the  usual  revision  ; 
in  the  former,  the  sections  on  gas  and  oil  engines  and  suction-gas 
producers  hare  been  rewritten,  and  a  variety  of  alterations  made, 
including  the  addition  of  a  number  of  new  sections  :  in  the  latter,  the 
sections  on  dynamos  and  motors  and  measuring  instruments  have 
been  rewritten  and  new  sections  have  been  introduced  dealing  with 
magnetism,  load  and  power  factors,  motor  applications  and  control, 
iS:c.     They  are  wonderful  productions  at  the  price. 

The  Indicator  Eandhool:,  Part  II.  By  C.  X.  Pickworth.  Man- 
chester :  Emmott  &  Co.  Price  3s.  net —This  well-known  treatise 
is  now  in  its  fifth  edition,  and  has  been  reset,  besides  undergoing 
extensive  revision  and  enlargement.  It  has  long  occupied  a  place 
in  the  foremost  rank  of  specialist  handbooks,  and  needs  no  commend- 
ation at  our  hands. 

Befiinner'.^  Guide  to  the  Microscope.  By  C.  E.  Heath,  F.R.M.S. 
London  :  Percival  Marshall  ,!c  Co.  Price  Is.  net. — The  microscope 
is  so  extensively  used  in  engineering  nowadays,  and  is  becoming  so 
valuable  an  instrument  in  many  applications,  that  no  apology  is 
needed  for  drawing  attention  to  this  admirable  little  introduction 
to  one  of  the  most  fascinating  pursuits  imaginable.     A  itader  who 


masters  the  instructions  here  given,  with  practice  will  readily 
acfiuire  the  skill  that  will  enable  him  to  use  the  microscope  to  good 
purpose  in  technical  investigations. 

We  have  received  from  the  P.  i*c  O.  Steam  Navigation  Co.  a  copy 
of  a  very  interesting  and  useful  pocket  diary  and  almanac  for  1913. 
Full  information  relating  to  the  company's  agents  abroad,  pleasure 
cruises  and  other  services,  mail  dates  to  India,  China  and  Australia, 
kc,  is  given  in  handy  form,  and  a  number  of  maps  indicating  bnes 
of  communication  are  published,  followed  by  daily  diary  and 
memoranda  space  for  1913. 

"  Common  Battery  Telephony  Simplified."  By  Walter  Atkins. 
Price  3s.  net.  "  Electrical  Engineering  for  Mechanical  and  Mininff 
Engineers."  By  H.  J.  S.  Heather.  Price  9s.  net.  London  :  Elec- 
trician Printing  and  Publishing  Co..  Ltd. 

"  Radioactive  Substances  and  their  Radiations."  By  E.  Ruther- 
ford.    Cambridge :  L^niversity  Press. 

'' Jourtuil  ot  the  Institution  of  Electrical  Engineers."  No.  216. 
Vol.  49.  Index  to  Vol.  49.  London  :  E.  &  F.  N.  Spon,  Ltd.— The 
issue  for  November,  1912,  contains  the  following  :  Report  of  the 
Council  for  1911-12  ;  Annual  Accounts  ;  Condensers  for  Metal- 
Filament  Lamps,  by  A.  W.  Ashton  ;  Tariffs  for  Electrical  Energy, 
by  W.  W.  Lackie  ;  Yellow  Flame  Arcs,  by  M.  Solomon  ;  Power 
Generation  and  Distribution  in  the  Clyde  Valley  Co.s  Area,  by  D.  A. 
Starr  ;  Homopolar  Generators,  by  E.  W.  Moss  and  J.  Jlould  ;  Over- 
head Line  Conductors,  by  E.  V.  Pannell  ;  Auxiliary  Machinery  on 
Steamships,  by  E.  T.  Caparn  :  High-Voltage  Testing  Trans- 
formers, by  R.  G.  Parrott ;  Wireless  Telegraphy  Transmitters,  by 
P.  R.  Coursey  and  G.  G.  Dawson  ;  The  Transmission  of  Electrical 
Energy  by  Direct  Current  on  the  Series  System,  by  J.  S.  Highfield. 

"  TriiHxactio?!.'!  of  the  North -East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXIX,  Part  1.  November,  1912.  New- 
castle-on-Tyne  :  The  Institution.     Price  5s. 

'^Journal  of  the  Western  Society  of  Engineers."  Vol.  XVII, 
No.  8.     October,  1912.     Chicago  :  The  Society.     Price  50  cents. 

"Tait's  Electrical  Directory  of  Australia  and  New  Zealand." 
1912-13.     Melbourne  :    The  Mining  and  Engineering  Tieriew. 

"  Physikalische  Grundlagen  der  Elektrotechnik. "  By  Dr.  F.  F. 
Martens.     Brunswick  :  Vieweg  &  Sohn.     Price  M.  8. 

"  Text  -  Book  of  Applied  Jlechanics. '  Vol.  I.  By  Andrew 
Jamieson.    1912.    London:  Charles  Griffin  i:  Co.,  Ltd.    Price6B.net. 

"  Journal  of  the  South  African  Institution  of  Engineers."  Vol. 
XI,  No.  4.  November,  1912.  Johannesburg  :  The  Institution. 
Price  2s. 

"  Wireless  Telegraphy  Simply  Explained."  By  H.  T.  Davidge. 
London  :  Percival  Marshall  A:  Co.     Price  6d.  net. 

"  Journal  of  the  Franklin  Institute. '  Vol.  CLXXIV,  No.  5. 
November,  1912.     Philadelphia  :  The  Institute.     Price  50  cents. 

••  Osranis "     on     the     Jungrfrau.  —  -lungfraujoch, 

Switzerland,  the  highest  railway  station  in  the  world  (3,475  metres) 
has  recently  been  equipped  with  Osram  drawn-wire  lamps.  The 
authorities  of  the  Jungfrau  Railway,  in  Eigergletscher,  Switzer- 
land, have  also  equipped  several  trains  (Nos,  8-10)  with  Osram 
lamps,  as  well  as  their  station  Eismeer. 

Write-Ips. — The   following  echtorial   notes    have   just 

appeared  in  our  American  contemporary  Power  : — 

"  For  the  benefit  of  the  reader  and  advertiser  alike  we  take  this 
occasion  to  declare  our  position  with  regard  to  publicity  matter. 
By  the  latter  is  meant  anything  emanating  from  manufacturers, 
whether  news,  descriptive  matter,  test  data,  or  what  not,  issued  for 
the  purpose  of  keeping  themselves  before  the  public. 

"  An  editor  must  judge  of  the  availability  of  matter  from  the 
standpoint  of  the  subscriber.  Is  it  the  kind  of  matter  that  the 
readers  pay  for,  the  printing  of  which  will  satisfy  them  and  cause 
them  to  continue  their  respect  for  and  use  of  the  paper  .' 

'  Nobody  has  a  more  up-to-date  knowledge  of  power-plant 
problems  than  the  makers  of  power-plant  apparatus.  Each  is,  or 
should  be,  a  specialist  in  his  own  line.  Access  to  this  knowledge 
would  be  a  godsend  to  an  editor.  Much  of  it  might  be  printed  to 
the  advantage  of  the  manufacturer.  Most  manufacturers  are 
either  so  busy  that  they  cannot  stop  to  tell  or  write  what  they 
know,  or  are  afraid  it  might  be  of  some  use  to  their  competitors, 
and  so  hide  their  talents  and  those  of  their  designers  and  engineers, 
under  a  '  talk-and-be-bonnced '  order,  instead  of  writing  themselves 
and  letting  their  people  write  themselves,  and  the  firm  to  the  front 
as  experts  and  specialists  in  their  lines." 

Trade  Announcements. — The  "  Karlsbader  Kaolin 
Industrie  Gesellschaft  "  has  changed  its  title  to  "Zettlitzer  Kaolin- 
werke  A.G.,"  Porzellan  Fabrik,  Merkelsgrun,  near  Karlsbad.  The 
firm,  which  manufactures  all  kinds  of  porcelain  insulators,  is 
represented  in  the  United  Kingdom  by  Messrs.  W.  F.  Dennis  &  Co., 
as  sole  argents. 

Messrs.  Keupka  &  Jacoby,  Ltd..  announce  that  from  to-morrow, 
Saturday,  all  communications  should  be  addressed  to  them  at  26-30, 
Chapter  Street,  Westminster,  S.W.,  where  they  have  taken  more 
commodious  premises,  and  will  hold  a  larger  stock  of  Graetzin 
lamps  and  other  electrical  goods. 

Messrs.  Simplex  CoxDrixs.  Ltd.,  announce  that  their  telephone 
number  for  the  sales  department,  publicity  and  purchasing  depart- 
ments, and  general  manager's  office,  at  113-7,  Charing  Cross  Road, 
W.C.  has  been  changed  to  "4327  Gerrard,"  three  lines. 

The  Steeeophagus  Pvjip  and  Engineering  Co.,  Ltd,  of  39, 
Victoria  Street,  Westminster,  S.W.,  have  acquired  from  the  Hon. 
R.  C.  Parsons,  a  right  for  the  sale,  in  this  country  and  abroad,  of 
the  Stereophagus  pump  patented  by  him.  A  leaflet  has  been 
received  describing  the  Stereophagus  pump  as  installed  at  the 
Leeds  Corporation  sewage  purification  works. 

Messes.  Mavor  &  CorLSON.  Ltd.,  electrical  engineers,  Glasgow, 
are  making  an  addition  to  their  works  at  Broad  Street,  Mile  End. 
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Con.siilar  IVotes.— Palestine. — The  Austrian  Cwnaul  at 

Jerusnleni  rejiortH  that  the  importation  of  petroleum  motors  in  1911 
was  active,  chielly  from  Germany.  This  German  trade  is  due 
chiefly  to  the  fact  that  a  German  machine  works  recently  estab- 
lished ill  .lerupnlem  reprrsents  a  German  motor  firm,  and  is  in  a 
position  to  undertake  the  installation  and  repairs  necessary.  The 
importation  of  Hritisli  motors  has  fallen  off  owing-  to  the  fact  that 
a  similar  British  machine  works,  which  represented  a  British  motor 
lirni,  tsol  into  dilliculties  and  cea.ied  operations. 

Italy.  The  Austrian  Counsul  at  Milan,  reporting  on  the  condi- 
tion of  the  Italian  electrioal  industry,  points  out  that  the  reason 
for  the  improvement  witnessed  in  this  industry  is  to  be  traced  to 
the  establishment  of  new  central  stations  for  the  production  of 
electrical  ener^'y  from  the  water  power  available  in  the  country  in 
such  vast  fniantities.  The  erection  of  these  stations  has  resulted 
in  the  utilisation  during  the  last  15  years  of  S(io,000  li.i'.  from  the 
various  water  powers.  New  markets  for  the  electric  current  pro- 
duced have  been  rapidly  forthcominfr,  largely  on  the  part  of  new 
industries,  which  became  possible  when  cheap  power  was  avail- 
able. The  companies  supplying-  current  have,  therefore,  been 
very  favourably  situated,  and  they  have  txcellent  prospects. 
There  is  some  tVar  of  the  possibility  of  over-production  of  articles 
for  the  electrical  industry,  as  prices  have  already  been  pressed 
down  as  far  as  poseilile.  The  electric  lamp  industry  has  recently 
been  in  an  unfavourable  position,  partly  owinjr  to  the  difBcult 
credit  conditions,  and  partly  to  reduced  export  trade.  The  new  law, 
which  came  into  force  in  January,  1911.  lowering  the  duty  on 
petroleum  from  24  lire  to  U;  lire  per  100  kg.,  has  done  the  electric 
lamp  industry  some  harm  by  increasing  the  use  of  cheap 
petroleum  lamps  in  the  small  towns,  and  the  demand 
for  petroleum  cooking  and  heating  apparatus.  Nevertheles.s, 
electric  lighting  has  made  greater  strides  in  Italy  than  in  any 
other  European  country,  on  account  of  the  utilisation  of  water 
power  and  the  consi'i|uent  cheapness  of  the  electric  current  as 
supplied  by  the  central  stations,  which,  combined  with  the  intro- 
duction of  metal-filament  lamps,  has  made  electricity  the  most 
popular  form  of  lighting,  The  12  to  I.",  million  lamps  used  in  Italy 
annually  are  for  the  most  part  imported  from  abroad,  and  chiefly 
from  Austria,  Germany,  Holland,  France,  and  Switzerland  ;  never 
theless,  there  are  some  lamp  works  in  Italy,  but  they  secure  only 
about  20  per  cent,  of  tho  total  consumption,  and  that  chiefly  in 
metal-filament  lamps.  The  ever- increasing  competition  and  con- 
sequent price-cutting,  the  big  outlay  neces,sary  for  advertising, 
breakages,  &c.,  have  made  profits  from  this  branch  of  the  industry 
very  doubtful.  The  Italian  demand  for  electric  lighting  materials  of 
brass  and  bronze  is  almost  wholly  satisfied  by  the  home  production, 
the  imports  from  abroad  being  for  the  most  part  confined  to  speciali- 
ties and  novelties  chielly  for  show  purposes.  Better  class  glassware 
for  electric  lighting  is  mostly  supplied  by  Austria,  and  cheaper 
classes  by  Germany.  Gas  lighting  has  suttered  very  much  by  the 
increasing  competition  of  electricity,  but  in  the  towns  and  larger 
villages  where  electricity  and  gas  are  both  available,  the  dwellings 
are  fitted  throughout  with  gas,  particularly  for  cooking  purposes. 
Works  which  are  engaged  in  the  construction  of  steam 
engines  and  boilers,  are  finding  the  ground  cut  from  under  their 
feet  more  and  more  by  the  competition  of  gas  and  oil  motors,  which 
are  frequently  used  as  reserve  force  for  electrical  works  running  on 
water  power,  and  which  are  now  being  supplied  in  increasing 
quantities  both  by  firms  in  Italy  and  abroad.  The  leading  firms 
engaged  in  steam  engine  construction  have,  therefore,  taken  up  the 
construction  of  gas  and  oil  motors,  so  that  a  very  keen  competition 
has  now  been  brought  about.  One  field  which  few  firms 
have  worked  which  is  capable  of  development,  parti- 
cularly by  firms  abroad,  is  that  of  the  supply  of 
small  motors  for  benzene,  petroleum,  ic,  which  has  been 
used  for  some  time  by  the  agricultural  industry  without  any  wholly 
satisfactory  type  having  been  put  on  the  market.  The  demand  for 
pumps  continues  favourable,  being  supplied  partly  by  the  home 
industry  and  partly  from  abroad.  It  should  be  noted  that  centri- 
fugal pumps  are  increasing  in  popularity,  as  they  can  be  directly 
coupled  to  electric  motors— a  very  important  factor.  Owing  to 
decreased  competition,  the  electric  machinery  and  apparatus  industry 
has  enjoyed  better  prices,  the  three  important  groups  having  come 
to  an  understanding.  A  relatively  new  field  has  been  opened  up  by 
these  firms  in  the  supply  of  electric  locomotives,  which  as  a  result 
of  the  successful  experiments  made  by  the  State  Railways  with 
electric  traction  on  some  of  their  lines,  have  had  a  good  reception. 
These  experiments  have  been  taken  up  to  pave  the  way  for  the 
electrification  of  more  important  lines.  The  installation  of  new 
electric  tramways  and  local  railways,  and  the  electrification  of 
existing  tramways,  have  proceeded  apace,  and  have  kept  the  elec- 
trical firms  well  occupied.  In  view  of  the  endeavours  of  the 
Italian  Government  to  protect  home  industries,  the  large  electrical 
companies  have  more  and  more  shown  a  tendency  to  establish  sub- 
companies  in  Italy  for  thejr  Italian  business. 

Cataloffue.s  and  Lists.— Messrs.  Simplex  Coxduit.s, 

Ltd.,  IIG,  Charing  Cross  Road,  Londpn,  W.C.— Folder  containing 
particulars  of  their  combination  cooking  outfit.  It  is  written  in 
such  a  style  as  to  appeal  to  the  consumer,  and  is  illustrated  and 
priced.  Supplies  may  be  obtained  by  central  station  engineers  and 
by  contractors,  overprinted,  on  application. 

Messrs.  Pope's  Electric  Lamp  Co.,  Ltd.,  Hythe  Road, 
Willesden.— We  suppose  there  are  few  subjects  upon  which  the 
electrioal  publicity  illustrator  has  brought  his  ingenuity  to  bear  more 
than  upon  metallic-filament  lamps.  It  used  to  be  the  great  merit 
of  economical  consumption  that  had  to  be  driven  into  the  public 
mind.  Nowadays  it  is  the  quality  of  strength  of  filament  and  the 
ability  thereof  to  stand  emergency  strains.  Of  course,  we  cannot 
spare  space  to  illustrate  all  the  show-oatds  that  reach  us— there  is 


always  a  great  deal  of  matter  of  technical  and  news  interest  which 
the  reader  wants,  waiting  to  lie  used,  and  copies  of  show-cards  and 
catalogue  covers  would  be  more  appropriate  in  our  advertiijement 
pages  than  in  those  set  apart  for  literary  matter.  In  many  of  the 
show-cards  that  have  come  before  us  the  designer  has  effectively 
got  his  point  home, and  this  remark  applies  to  anew  one  just  issDed 
by  Messrs.  Pojie's  company,  whereon  two  little  imps  in  green  arc 
doing  their  best  to  break  the  filament  of  an  "  Elasta  "  wire  lamp  ; 
but  it  is  "  British  made,"  and  wi/l  not  give  way.  Trade  readers 
who  have  not  received  copies  can  have  them  on  application,  also  a 
new  folder  giving  prices  of  the  lamps. 

Tiiii  Ldndo.n  Electrical  TKADi.Nd  Co.,  Ltd.,  Palmerston  House. 
Old  Broad  Street,  London,  E.G. — We  have  received  a  sample  show- 
card  illustrating  the  Bastian  F  Type  heaters.  These  cards  will  be 
supplied  to  the  trade  or  any  other  of  the  wholesale  agents  dealing 
in  Bastian  heating  apparatus,  on  application. 

The  Buitish  Tho.mson-IIoi  ston  Co.,  Ltd.,  Rugby.— Descrip- 
tive list.  No.  'M2,  the  letterpress  containing  a  number  of  diagrams, 
concerning  the  B.T.-H.  system  of  transformer  protection,  which 
system  has  been  in  satisfactory  service  for  some  years  on  both  large 
and  small  power  distribution  installations  ;  also  price  list.  No.  386 
(IG  pages),  containing  notes  on  the  advantage  of  the  electric  drive 
for  printing  presses,  and  describing  (with  illustrations  and  tabular 
prices  and  dimensional  information)  their  printing  press  controllers, 
their  construction  and  operation. 

The  UNin.v;  Ei-ectkic  Co.,  Ltd.,  Park  Street,  Southwark, 
London,  S.E. — Advance  copy  of  their  new  season's  list  of  "  Excello" 
flame  arc  lamps.  The  list  contains  chiefly  prices  and  data,  and 
particulars  of  accessories,  for  use  in  conjunction  with  previously 
issued  pamphlets  and  booklets  on  the  same  subject. 

TriE  General  Electric  Co.,  Ltd,  t;7.  Queen  Victoria  Street, 
London,  E.G. — New  priced  leaflets,  showing  their  "  Magnet  " 
domestic  electric  irons  and  electric  kettles  and  the  "  Pygmy  "  food 
warmer.  Also  a  Christmas  leaflet,  giving  particulars  and  prices 
of  Robertson  miniature  electric  lamps,  in  assorted  colours,  for 
•  'hristmas  and  New  Year  decorations. 

The  Westinghouse  Cooper-Hewitt  Co.,  Ltd,  80,  York 
Road,  King's  Cross,  London,  N. — Interesting  booklet  of  Iti  pages, 
entitled  "A  Bar — not  a  point--of  Light,"  giving  information 
respecting  their  mercury-vapour  lamps  for  photographic  work — in 
the  studio  and  for  photo-printing,  photo-engraving  and  cinema 
work.  A  cojiy  of  this  publication  is  being  sent,  together  with  list 
No.  27.  containing  a  brief  description  of  the  lamp  and  prices,  to 
professional  photographers.  The  company  is  now  settled  in  its  new 
premises,  as  above. 

EcoNciMisEKS,  Ltd.,  60,  Queen  Victoria  Street,  E.G.— A  well 
illustrated  art  paper  pamphlet  ha.s  been  issued  by  the  company 
dealing  with  its  eoonomisers  (which  are  made  at  Alfreton  Iron- 
works, Derbyshire).  A  complete  specification,  together  with 
tabular  matter  relating  to  dimensions,  heating  surfaces,  economies 
derived,  A;c..  notes  on  the  installation,  working  and  inspection  of 
the  plant,  and  four  drawings  of  typical  economiser  arrangements, 
are  included. 

Mr.  Uobt.  W.  Paul,  New  Southgate,  London,  N.— Illustrated 
leaflet  describing  the  '-'  Omega  "  (G.  W.  Harris's  patent),  their 
improved  direct-reading  ohmmeter  combined  with  a  hand  generator 
of  high  voltage,  for  measuring  insulation. 

Messh.s.  Feld  Bros.  i>c  Co.,  Ltd.,  25,  Budge  Row,  London,  E.G.— 
Leaflet  No.  Gl,  relating  to  "Colonia"  direct -current  motors,  shunt 
wound  open  protected  type,  of  J  to  20  n.p.,  giving  prices,  weights, 
dimensions  and  other  tabulated  particulars. 

Dissolutions  and  liquidations. — W.  Watson  &  Soxs. 

opticians  and  dealers  in  electrical  and  other  apparatus,  2,  Easy 
Row,  Birmingham. — Messrs.  W.  Watson  and  A.  K.  Glover  have 
dissolved  partnership.  Mr.  Glover  wUl  attend  to  debts  and  carry 
on  the  business. 

The  Black  Sea  Telegraph  Co.,  Ltd.— A  meeting  will  be  held 
at  Electra  House,  E.G.,  on  January  9th,  1913,  to  hear  an  account 
of  the  winding  up  from  the  liquidators  (Messrs.  A.  R.  Hardie  and 
W.  Hibberdine). 

Dutch    Shipping    Exhibition. — In    the    first    Dutch 

Shipping  Exhibition,  which  is  to  be  held  at  Amsterdam,  from  June 
to  September  next  year,  there  -n-ill  be  an  important  British  Section. 
The  Exhibition  will  not  be  run  for  the  purpose  of  making  profits 
and  the  officials  are  honorary.  The  Prince  of  the  Netherlands  and  ■ 
all  the  Dutch  .Ministers  of  the  Crown  are  patrons  of  tbe  movement. 
The  Exhibition  grounds  are  on  the  north  side  of  the  Y  Canal,  oppo- 
site to  the  Amsterdam  Railway  station  on  the  south  side  and,  for 
the  convenience  of  visitors,  there  will  be  a  constant  service  of 
steam  and  motor  ferry  txiats  between  the  two  banks.  For  the 
British  Section,  a  special  pavilion  is  to  be  erected  in  a  most  favour- 
able spot.  H.S.H.  Prince  Alexander  of  Teck  is  the  principal 
patron.  M  r.  W.  R.  Bisfchop,  LL.D.,  is  the  chairman  of  the  British 
Executive  Council.  The  manager  of  the  British  Section  is  Mr.  J. 
Vandersteen.  whose  ofiices  are  in  Sardinia  House,  Kingsway,  W.C. 

Banlituptcy  Proceedinjrs.— A.  F.  Mander   (Mander 

Bros.),  electrical  engineer  and  cycle  dealer,  Birmingham. — December 
Hth  is  the  last  day  for  receipt  of  proofs  for  dividend.  Mr.  A.  S. 
Culley,  trustee,  191,  Corporation  Street,  Birmingham. 

Lightinji'    Oatfits    for    Italian    Villas.— American 

Consul  L.  J.  Keena,  at  Florence,  has  reported  bome  on  the  oppor- 
tunity for  the  sale  of  independent  lighting  plants.  This,  he  says, 
should  be  much  greater  in  the  surrounding  districts  than  in  the  city 
of  Florence.  "The  small  farmers  would  be  little  interested  in  any 
form  of  lighting  plant,  but  throughout  the  mountains  in  this 
district  are  located  numerous  private  viUas,  summer  homes,  pensions 
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anJtiotels.  Many  of  theae  are  served  by  small  local  electric  lighting 
companies.  The  ordinary  charge  for  an  electric  light  in  a  villa,  as 
made  by  these  local  companies,  is  Jl.60  per  lamp  for  the  season 
(.Tune,  July,  August  and  September).  Many  of  these  companies  use 
water-power  from  small  streams,  and  in  dry  weather  this  source  of 
power  is  apt  to  fail,  with  the  result  that  the  lighting  service  is 
interrupted.  Many  villas,  pensions,  kc,  which  are  out  of  range  of 
any  electric  lighting  company,  are  lighted  by  private  acetylene  gas 
plants.  The  lighting  systems  and  apparatus  used  here  are  of  Italian 
manufacture.  There  is  no  local  manufactory  of  such  appliances. 
Those  on  sale  in  Florence  came  from  Milan  and  Turin.  The  claim 
made  by  a  Milan  manufacturer  is  that  his  apparatus  will  operate 
2(i-c.P.  lights  at  a  cost  of  1  cent  United  States  currency  per  hour  for 
each  hour '' 

Long'-Lived  Electric  Kettles. — A  customer  recently 
took  to  the  office  of  the  Manchester'  branch  of  the  General 
Electric  Co.,  Ltd.,  a  kettle  for  repairs,  stating  that  this  par- 
ticular kettle  had  been  purchased  by  him  in  London  from  a 
G.E.C.  representative  22  years  ago  last  March,  and  was  used  con- 
tinuously for  14  years  in  London  on  a  100-volt  circuit,  without  a 
breakdown.  Afterwards,  the  owner  removed  to  Manchester  and 
had  the  kettle  altered  to  suit  the  Manchester  voltage  of  200.  It 
has  been  in  daily  use  on  Manchester  circuits  for  the  past  eight 
years,  and  only  now  for  the  first  time  has  it  been  necessary  to 
have  it  actually  repaired,  i.e.,  provided  with  a  new  element.  A 
G.E.C.  electric  iron  and  a  G.E.C.  fry-pan  were  also  purchased  at  the 
same  time  as  the  kettle  above  referred  to,  and  both  of  these  are 
still  in  use. 

The  British  Pbometheis  Co.,  of  Salop  Street  Works.  Birming- 
ham, have  received  for  repair  an  electric  kettle,  which  has  been  used 
for  about  nine  years  without  repairs,  on  the  circuit  of  the  North  of 
Scotland  Electric  Light  and  Power  Co.,  Ltd. 

These  incidents — which,  we  understand,  are  by  no  means  excep- 
tions— speak  well  for  the  durability  of  this  class  of  apparatus. 

,  Canada. — According  to  the  Census  of  Canadian  Manu- 
factures, which  has  lately  been  issued,  the  output  of  electrical 
appliances  and  supplies  in  the  Dominion  during  1910,  attained  a 
value  of  .£H,00i,Hii8. 

Backward  Pernanibuco. — We  have  already  familiar- 
ised our  readers  with  the  lack  of  public  electrical  facilities  in 
Pernambuco.  Of  interest  in  connection  with  the  question  is  a 
recently-issued  American  Consular  Report  from  that  city,  in  which 
the  Consul  states  that  out  of  125  automobiles  in  use  in  the  city, 
about  40  are  owned  by  private  individuals,  and  the  rest  by  the  five 
different  garages  of  the  city.  He  says  that,  when  one  considers  the 
condition  of  the  streets,  which  are  paved  throughout  with  cobble 
stones,  it  is  strange  that  there  are  so  many  '. 

"  There  are  also  a  few  automobile  trucks  of  German  manufacture, 
but  they  do  not  seem  to  endure  the  intense  strain  very  well.  .  .  . 
A  set  of  tires  on  one  of  the  public  cars  lasts  about  22  days.     .     .     . 

"The  greatest  demand,  in  this  city  at  least,  is  for  a  medium- 
priced  car  very  strongly  built,  and  provided  with  a  serviceable  hood 
for  protection  against  the  heavy  rains  as  well  as  the  sun.  No 
public  motor  service  outside  of  the  city  would  pay  at  present,  on 
account  of  the  condition  of  the  roads,  nor  will  the  demand  be 
materially  increased  in  the  city  until  the  streets  are  paved,  which 
will  probably  be  done  as  soon  as  the  tracks  for  the  new  electric  car 
system  are  laid.  The  duty  on  automobiles  amounts  to  about  Ifi  per 
cent,  ad  riiloivni.'" 


LIGHTING  and  POWER  NOTES. 


.4ccrin|t'toil. — The  Electricity  Committee  has  decided 
that  services  shall  be  laid  to  the  premises  of  Messrs.  Lupton  Bros. 
and  Peel.  Tootal  ic  Co  ,  for  an  estimated  consumption  of  20,000  and 
60,000  units  per  annum  respectively.  A  sub-Committee  has  been 
empowered  to  deal  with  an  application  from  the  Accrington  Brick 
and  Tile  Co.  for  a  three  years'  contract  for  the  supply  of  200,000  to 
250,000  units  per  annum. 

The  supply  of  electricity  by  the  Corporation  is  increasing.  For 
the  last  quarter  the  units  sold  were  1.122,063,  compared  with 
719,S41  last  year,  shoiving  an  increase  of  402,222.  The  units  for 
power  have  gone  up  from  656,471  to  1,030,633  ;  and  for  lighting 
from  63,370  to  7i'>,0(;2. 

Argentina. — H.M.  Consul  at  Buenos  Ayres,  states  that 
a  syndicate  of  British,  French,  Belgian  and  American  bankers  is 
reported  in  the  Press  to  have  formulated  a  scheme  for  the  building 
of  an  electric  power  station  at  Buenos  Ayres  for  the  supply  of  elec- 
tricity for  motive  power  and  lighting  purposes  at  prices  consider- 
ably below  those  at  present  prevailing.  A  concession  has  been 
applied  for,  which  would,  if  granted,  bring  the  German  monopoly 
of  the  supply  of  electricity  to  an  end.  The  proposed  contract 
stipulates  that  the  plant  shall  become  the  property  of  the  Govern- 
ment at  the  end  of  1957.  Italian  financiers  are  also  said  to  be 
endeavouring  to  obtain  a  similar  concession. 

The  German  company,  having  its  mains  extended  to  every  part 
of  the  capital,  is  naturally  firmly  established  in  the  city. — Board 
of  Trade  Journal. 

Messrs.  Lambert  Brothers,  in  Rojas.  have  acquired  the  Industrial 
del  Oeste  Electric  Co.  for  $90,000.  The  new  concessionaires  mean  to 
improve  the  system  of  public  and  private  lighting. 


Atlierton. — The  U.D.C.  has  decided  to  apply  to  the 
B.  of  T.  for  an  order  authorising  it  to  supply  electricity  to  certain 
property  in  the  area  of  the  West  Houghton  U.D.C. 

Ayrshire. — The  two-cell  refuse  destructor,  erected  for 
the  burgh  of  Largs  by  Messrs.  Heenan  &  Froude,  was  inaugiirated 
last  week  by  Col.  C.  C.  Scott,  of  Halkshill.  The  company  present 
inspected  the  installation  under  the  guidance  of  Mr.  J.  A.  Robert- 
son, Greenock,  who  was  consulting  engineer  in  connection  with  the 
destructor.  At  a  luncheon  which  followed,  the  contractors  and 
engineer  were  congratulated  on  the  efficiency  with  which  they  had 
done  their  work. 

Bedford. — The  T.C.  has  applied  to  the  L.G.B.  for  a  loan 
of  £11,790  for  additional  plant  at  the  electricity  works. 

Bentley-w-Arksey. — A  difficulty  has  arisen  respecting 
the  supply  of  current  to  the  district  by  Doncaster  T.C.  The  U.D.C. 
had  expressed  the  opinion  that  the  proposals  of  Doncaster  should 
not  debar  other  persons  from  supplying  current  in  the  district,  but 
the  Doncaster  town  clerk  has  replied  that  if  all  comers  are  to  be 
allowed  to  supply  electricity  in  the  district,  it  would  make  it  hardly 
worth  while  for  the  Corporation  to  spend  several  thousand  pounds 
in  the  extension.  The  U.D.C.  has  referred  the  question  to  the 
General  PurposeslCommittee. 

Beibil]. — The  Chairman  of  the  Electric  Light  Com- 
mittee announced  on  Monday  that  since  the  commencement  of  the 
year  applications  for  supply  had  exceeded  the  average  of  the  laBt 
few  years  by  50  per  cent. 

Bisphani  (near  Blackpool).— On  the  Electricity  and 

Public  Lighting  Committee's  recommendation,  the  U.D.C.  has 
decided  to  apply  to  the  L.G.B. ,  for  sanction  to  borrow  £2,500,  for 
the  provision  of  additional  lighting. 

Blackpool. — The  Corporation  is  to  make  application  to 
the  L.G.B.  for  sanction  to  borrow  £6, .300  for  the  purpose  of  ex- 
tending the  electricity  mains.  It  was  stated  at  a  meeting  of  the 
Finance  Committee  on  November  27th  that  there  had  never  before 
been  so  many  new  customers  applying  for  electric  current  as  at 
present.  The  temporary  set  back  caused  by  the  general  adoption 
of  metaUic-filament  lamps  has  been  overcome,  and  new  customers 
are  being  connected  at  the  rate  of  between  30  and  40  a  month. 

Bridlins!;ton. — The  T.C.  has  applied  to  the  B.  of  T.  for 

permission  to  supply  electricity  outside  the  borough  to  the  Golf 
Club,  and  residences  on  three  estates  close  to  the  town. 

Canada. — The  city  of  Hamilton  is  to  place  its  wires 
underground,  notwithstanding  the  objections,  legal  and  otherwise, 
of  the  companies  interested.  The  Ontario  Hydro-Electric  Com- 
mission has  ordered  all  electric,  telegraph  and  telephone  wires  on 
certain  of  the  streets,  which  include  the  principal  streets  of  the 
city,  to  be  placed  in  underground  conduits,  and  that  the  unsightly 
wooden  poles  be  forthwith  taken  down.  Ottawa  will  soon  follow 
suit,  as  she  is  negotiating  with  the  Hydro  and  Railway  Commissions 
for  an  order  to  bury  her  wires  at  least  in  the  principal  streets. 

The  Municipalities  of  Paris,  Brantford,  Port  Dalhonsie,  Brock- 
ville  and  Prescott  have  signed  contracts  with  the  Hydro-Electric 
Commission,  and  other  applications  are  now  being  considered. 

It  is  proposed  to  spend  f  100,000  on  a  permanent  means  of  illu- 
minating the  Niagara  Falls  by  electiijity  during  tne  evening  hours, 
half  the  cost  to  be  borne  by  Canada  and  other  half  by  the  United 
States.  A  bUl  was  presented  at  Washington  for  §50,000,  the  share 
of  the  U.S.A. 

There  is  a  persistent  movement  on  foot  to  get  permission  from 
the  Canadian  Government  to  dam  the  St.  Lawrence  River  below  the 
Thousand  Isles,  and  thus  obtain  about  a  million  horse-power.  The 
promoters  say  that  instead  of  this  doing  injury  to  navigation,  it 
will  aid  the  latter  by  doing  away  with  the  necessity  for  locks.  As 
it  involves  international  law,  legislation  from  Washington  would 
need  to  be  obtained  concurrently  with  that  at  Ottawa.  The  Con- 
servation Commission  is  opposed  to  damming  the  St.  Lawrence, 
and  while  there  is  some  objection  on  the  American  side,  yet  a 
strong  and  influential  body  of  New  Yorkers  is  working  for  the 
scheme. 

Cardiff'. — Various  reductions  are  proposed  in  the  price  of 
electricity  in  the  city.  For  heating,  cooking,  i;c.,  the  rate  is  to  be 
Id.  per  unit  instead  of  l{d.,  and  the  B.L.  Committee  also  proposes 
an  alternative  rate  for  power  supply,  viz.,  1  Jd  per  unit  for  the  first 
250  units  per  quarter  per  KW.  installed,  and  id.  per  unit  afterwards. 

Colne  Valley  (Herts).— The  Colne  Valley  Electric 
Supply  Co.,  Ltd.,  of  50,  Queen  Anne's  Gate,  ■  Westminster,  is 
applying  for  a  prov.  order  for  electric  light  in  the  parishes  of 
Pinner,  Bushey,  Chorley  Wood  and  Rickmansworth. 

Continental  ^'otes. — Austria. — The  Austrian  Imperial 
and  Royal  Central  Water  Board  received  during  the  month  of 
September  applications  in  respect  of  32  schemes  and  10  concessions : 
12  of  the  former  were  fcr  installations  in  the  Tyrol,  and  seven  in 
the  Province  of  Steiermark,  the  largest  relating  to  the  second  dam 
of  the  Etschwerk  at  Meran.  16,780-h.p.  capacity,  and  the  Unz  River 
work  in  the  Province  of  Camiola,  17,000-h.p.  capacity.  The  largest 
installations  for  which  concessions  were  granted  were  that  in  the 
Martell  YaUey,  6,500  H.P..  and  the  Murdorf  installation,  near 
Judenburg,  1,000  H.P. — Mek.  n.  Masch. 

Belgium. — The  electric  production  of  steel  has  given  such  satis- 
factory results  during  the  past  year  at  the  important  Belgian 
works  of  John  Cockerill,  as  to  lead  to  the  increased  use  of  electric 
furnaces,  and  many  new  installations  are  projected  both  here  and 
elsewhere.     Electric  driving  is   now  in   increasing  use  in  rolling 
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millB  and  iron  and  steel  works,  in  the  colIierieK,  and  in  the 
shipyards  ;  and,  according  to  our  contemporary,  the  /TrUtchrifl 
/iir  Kl,-kti-ot,i-nnik  ,i„d  Ma.ii'hineiilmu,  a  lur(fc  and  steady  future 
demand  for  electrical  and  other  machinery  may  be  confidently 
anticipated. 

Russi.\  —The  new  harbour  works  at  Libau,  for  which  4i  million 
roubles  have  been  voted,  include  the  provision  and  erection  on  the 
iiuays  of  a  number  of  electric  cranes —^ciV.  fUr  Kh-h.  viid  Maxch. 

Dknmauk.— Arran;rcmeut8  are  in  hand  for  a  considerable  exten- 
sion of  the  electric  liprhtinpr  undertaliinK-  at  Esbjerfr. 

Spain.— Thre<-  tenders  only  have  been  sent  in  for  the  public 
liKhtinp  of  Madrid,  in  answer  to  the  recent  invitation,  namely,  those 
of  the  Span  isli  VA,v\  ric  Constructions  Co.,  the  "  Electra  "  Co-operative 
Society,  of  Mailrid,  and  the  Union  Electrique  ModriKne.  The 
Special  Commission  of  Lijfht  and  Water  is  charged  to  consider  the 
tenders.— /x«  Luitii,re  Klrrli-iijUt'. 

The  Alicante  Gas  Co.  havinir  warned  the  municipality  that  it 
would  cut  off  the  tr.as  supply  unless  the  sum  owinf;  to  it  were  paid, 
the  Council  has  retorted  by  decidinfr  to  break  ifs  contract  with  the 
company  and  to  open  nefrotiations  with  electric  supply  companies, 
with  a  view  to  an  electricity  supply.  It  is  intended,  so  soon  as  the 
Civil  Governor  grants  his  sanction,  to  liejfin  the  work  of  installa- 
tion. 

TiiUKKv.— A  concession  is  being  sought  for  an  electric  light  and 
power  plant  and  tramway  system  at  the  town  of  Samsun,  on  the 
Black  Sea. 

Dewsliury. — The  Corporation  has  rei'ei\ed  the  sanction 
of  the  L.G.B.  to  borrow  £.3,370,  repayable  in  17  years,  for  a  turbine 
set;  £3,130  for  two  new  boilers,  repayable  in  15  years  ;  *:415  for 
a  cooling  tower,  repayable  in  10  years  ;  iiioOfor  mainsand  services, 
repayable  in  15  years  :  and  £2.-,0  for  meters,  to  be  repaid  in  five 
years. 

Doblin, — In  accordance  with  the  approval  given  by  the 
Municipal  Council  to  the  proposals  of  the  Electricity  Supply  Com- 
mittee to  install  an  additional  3,000- kw.  set  at  the  Pigeon"  House 
during  the  next  year,  the  Committee  reports  that  it  has  received 
tenders  for  a  turbo-generator,  condensing  plant  and  accessories,  and 
recommends  the  acceptance  of  the  tender  of  the  Oerlikon  Co. 

Dndley.— The  sale  of  the  Corporation's  electricity  works 
was  again  referred  to  at  the  meeting  of  the  Chamber  of  Commerce 
last  week,  when  the  secretary  read  a  letter  from  the  B  of  T 
statmg-in  reply  to  a  resolution  passed  at  an  open  m.^eting  of  the 
t  hamber-that  the  T.C.  had  power,  subject  to  the  approval  of  the 
department,  to  sell  the  undertaking,  that  the  request  for  a  public 
inquiry  would  receive  attention  when  the  deed  of  sale  came  to 
hand.  The  Lighting  Committee  of  the  Corporation  has  appointed 
a  sub-Committee  to  carry  out  matters  of  detail  with  regard  to  the 
working  of  the  power  station  and  the  supply  of  electricity  in  the 

Eastbonnie.— The  E.L.  Committee  has  recommended 
the  purchase  of  a  1,000-Kw.  turbo-alternator  at  a  cost  of  £4  100 
to  be  advanced  out  of  the  reserve  fund.  '       ' 

The  consideration  of  the  report  recommending  the  purchase  of  a 
2,0-KW.  Diesel  engine  in  addition  to  the  above  for  economical 
running,  and  thus  reducing  the  cost  of  generating  during  the  hours 
of  load  off  the  peak,  was  deferred. 

East  Ham.— A  scheme  has  been  adopted  whereby  the 
Council  Will  supply,  fix  and  maintain  on  a  three  years'  agreement, 
1,000-c.p  arc  lamps  (including  electricity),  at  a  charge,  for  twJ 
lampe,  of  9s.  per  lamp  per  quarter,  plus  l{d.  per  lamp  per  hour 
hour  us°ed  "'' °°*  1"™P  only,  of   10s.  fid.  per  quarter,  plus  Hd.  per 

Edinburgb.-The  Electric  Lighting  Committee  of  the 
Corporation  has  had  under  consideration  a  motion  as  to  the 
desirability  of  incorporating  in  the  prov.  order  about  to  be  promoted 
powers  for  giving  a  supply  of  electricity  to  Barntou  and  other 
districts.  A  letter  w-as  submitted  on  behalf  of  proprietors  in 
Barnton  district  of  Cramond  Parish,  as  to  supplying  a  district 
including  Blackball,  Barnton  Park,  and  Cramond  Bridge  There 
were  besides  mquiries  with'  regard  to  the  supply  of  electricity  in 
connection   with   the   Colinton   Barracks   and  tramways.     It  was 

Committee"  "*''^'   '°    '^^    ''^°'''    °^    ""    ^'''^    ^"l^- 

Ellesmere  Port.-The  U.D.C.  has  resolved  unanimously 

the  rnnnef,"r  ^  °"^'''  *?  *^"'.^-  °^  ^-  ^°''  "^  P"'^"  °^^^'  authorising 

EtsmerPort°an^'^\^L'itbt'^'""''   "'*''"   '''  "'"'"  ''^*'"='  °' 

Epsom.— The  I'.D.C.  has  decided  to  nromote  a  BUI  in 
the  next  session  of  Parliament  to  enable  it,  am'ong  other  things,  to 
.o^l?,1''^^'^  ^,"'°f ''  '°  ^^^  '^"^  '=*"es  in  private  streets  ^d 
construct  electrical  sub^stations  and  other  works  under  streets  and 
to  empower  It  to  make  by-laws  with  respect  to  premises  supplied 
with  power  from  the  municipal  works. 

Felixstowe  and  Walton.— A  L.G.B.  inquiry  was  held 

r4  0vTT„'^',^^*^.  l°'°  the  application  of  the  U.D.C.  for  loans  of 
Th«  ?;ft!r  electricity  purposes,  and  £1,000  for  street  lighting. 
The  latter  was  on  the  advice  of  the  Inspector,  Mr.  H.  L.  Hooper 
c™  •  "i  .°f^e^t^'^tt^«  Council  might^btain  better  terms  f"; 
iZl\^'c^  X'^'ir  f""'^^^  ^'^i''-  Pe^  »°'t  by  the  Electrical 
Supply  Co.  The  other  loan  was  altered  to  £3,ri3o  £500  for  battery 
extension  buildings,  £1,200  for  battery  extens  on,  £1  730  for  mafns 
wrrices,  switohgear,  &c.,  and  £500  for  meters.  ' 


llebden  Biidge.— Owing  to  the  steady   development  of 

the  electricity  undertaking  since  its  inception  nine  years  ago  which 
has  made  increased  plant  necessary,  the  LMJ.C.  has  decided  on  the 
recommendatioi,  of  the  Electricity  Committee,  to  purchase  an 
adcfitional  Diesel  oil  engine  set  of  240  Kw.,  at  an  estimated  cost  of 
£d,2.->3,  subject  to  the  sanction  of  the  L.G.B.  being  obtained  for  a 
loan  to  cover  the  cost. 

Hijfbland  ^illajre  Plant.— An  electric  light  installa- 
tion by  Edmondson  s  Electricity  Corporation  has  been  in- 
augurated in  the  Highland  village  of  Beauly,  the  opening  cere- 
mony being  performed  by  Mr.  D.  McGrath.  chairman  of  the  local 
company  which  has  been  formed,  in  the  absence  of  Lady  Lovat 
Street  lighting  is  to  be  supplied  by  2."  lampe.  The  current  is  supplied 
by  a  40-H.P.  suction  gas  plant,  the  pressure  being  240  volts 
Already  the  consumers  number  l.-iO.  The  price  charged  to  private 
consumers  is  sd.  per  unit. 

Islewortli.— The  Isleworth  Brewery  Co.  has  made 
application  to  the  U.D.C.  for  additional  current  to  run  two  250- H  P 
motors  ;  the  estimated  revenue  is  £400  per  annum. 

Eeed.s.- The  system  of  high  -  pressure  gas  lighting 
inBtalled  in  New  Market  Street,  Duncan  Street,  and  Calverley 
Street  by  the  Corporation  Gas  Committee  for  demonstration  purp..ses 
has  been  considered  by  the  Street  Lighting  Committee,  who  feel 
that  the  system  is  too  costly.  It  has  conse<iuently  requested  the 
•  ■as  Committee  to  remove  the  lamps  within  a  month. 

The  Corporation  has  now  given  notice  of  its  intention  to  obtain 
Parliamentary  powers  for  the  acquisition  of  land  at  South  Accom- 
™'^u  ^^"  ,?°*.'''  '"■■  *•""  erection  of  a  new  generating  station. 

The  Holbeck  B.  of  G.  has  decided  to  install  electric  light  in  the 
Workhouse  at  an  estimated  cost  of  about  £.'.00. 

Llandudno.— Consideration  of  the  cjuestion  of  lighting 
by  electricity  Conway  Road  and  Queen's  P.oad,  at  an  estimated  cost 

,  t:  -k  ^  '^en  deferred,  and  a  proposal  to  improve  the  lighting 
°  •/.  Promenade  has  been  referred  to  the  chairman  of  the  Com- 
mittee and  Jlr.  H.  Morton,  the  electrical  engineer. 

The  U.D.C.  has  referred  to  the  electrical  engineer  for  report  an 
inquiry  from  the  Ship  Canal  Portland  Cement  Manufacturers  Ltd 
asking  whether  the  Council  would   be  prepared   to  supply  electric 
current   for   power   for  an   all-day   demand  for  the  Little  Orme 
quarries. 

London.— According  to  the  Timex,  the  Port  Authority 
has  decided  to  remove  to  TUbury  Dock  the  modem  electric  plant 
at  the  \  ictoria  Dock,  for  which  a  supply  of  current  ha.s  been 
obtained  from  the  West  Ham  Corporation.  "  At  Tilbury  where 
the  Authority  generates  the  electricity  required  at  the  Docks,  the 
demand  is  growing  with  the  increasing  business,  and  the  transferred 
plant  will  enable  the  Authority  to  provide  for  this  demand  at  com- 
paratively small  expense." 

MARYLF.jioxE.— Four  Converters  are  to  be  installed  at  the 
premises  of  Peter  Robinson,  Ltd.  Mr.  Snell  has  been  engaged  as 
consulting  expert  in  connection  with  an  additional  supply,  which 
is  to  be  obtained  for  the  winter  of  1913-14.  In  consciiuence  of 
reports  from  the  general  manager  that  the  undertaking  will  be 

very  tightly  placed "  this  winter  with  regard  to  plant  capacity 
to  meet  the  load,  he  has  been  authorised  to  negotiate  with  the 
Metropolitan  Electric  Supply  Co.  for  a  small  emergency  supply  to 
be  taken  at  the  Aybrook  Street  station  on  the  following  lines  — 
The  Cbnncil  to  pay  for  current  taken  at  the  rate  of  £1  per  kw 
and  for  units  at  a  rate  per  unit  to  be  agreed  :  the  Council  also  to 
defray  the  cost  of  moving  and  fixing  the  necessary  converting 
plant  (roughly  estimated  at  £250)  ;  also  to'  endeavour  to  obtain  a 
continuing  yearly  option  (subject  to  three  months'  notice)  on  these 
terms.  It  is  not  anticipated  that  more  than  500  kw  will  be 
required. 

Longliborouffli.- At  a  meeting  of  the  T.C,  the  elec- 
trical engineer  reported  that  it  would  be  necessary  next  winter  to 
put  down  additional  plant  for  the  general  supply,  in  addition  to  the 
proposed  extensions  to  meet  the  requirements  of  the  Brush  Co..  but 
before  maimg  a  recommendation,  he  asked  for  authority  to  visit 
JIanchester.  Last  month  the  units  generated  showed  an  increase 
of  43  8  per  cent,  over  the  figures  for  last  year. 

Northwood  and  Ruislip.— The  Xorthwood  Electric 
Light  and  Power  Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for  an  order 
extending  the  area  of  supply  so  as  to  include  portions  of  the  parishes 
of  fl  atford  Rural  and  Rickmansworth  Rural. 

Orsett.- The  B.  of  G.  has  referred  to  the  Buildings  Com- 
mittee the  question  of  lighting  the  workhouse  bv  electricity  or  gas 
The  Board  was  informed  that  the  capital  cost  of  an  electric  light 
plant  would  be  £l,50ii,  and  the  annual  cost  of  maintenance,  with 
repayment  of  loan,  principal  and  interest,  £172.  For  o-as  the 
capital  cost  is  placed  at  £375,  and  the  supply  from  the  Stanford- 
le-Hope  Co.  would  be  at  the  rate  of  30.  6d.  per  1,000  cb.  ft. 

Pateley  Bridge.— The  B.  of  T.  has  revoked  the  1 91 1 

EL.  order. 

Bochdale.— The  Gas  and  Electricity  Committee  has 
decided  that  application  be  made  to  the  L.G.B.  for  sanction  to 
borrow  a  further  £30,000  for  extensions  to  the  electricity  works 
and  plant. 

Romford.— The  London  Electric  .Supply  Cd.,  Ltd., 
which  is  applying  for  a  prov.  order  for  electric  light,  has  informed 
the  R.D.C.  that  it  is  willing  to  extend  the  compulsory  area  in  the 
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parishes  of  Chadwell  Heath,  Hornchurch  and  Upminster.  The 
Council,  before  coming  to  any  decision,  has  decided  to  ask  the 
company  to  deposit  plans,  &c. 

RoSTtb.  Fife. — The  Government,  it  is  believed,  is  about 
to  issue'  schedules  to  contractors  for  the  erection  of  a  power  station 
and  experimental  laljoratory  at  Crombie,  in  connection  with  the 
Rosyth  Naval  base. 

Southend-on-Sfa.— A  L.G.B.  inquiry  was  held  on 
Xovember  27th  into  the  application  of  the  T.C.  for  a  loan  of  £3,900 
for  electric  light  purposes.     There  was  no  opposition. 

Stoke-on-Trent. — The  T.C.  has  applied  to  the  L.G.B. 

for  a  loan  of  £12,000,  £2,000  for  boosters,  balancers,  automatic 
regulators,  auxiliary  steam  plant  and  switch  gear,  and  £10,000  for 
mains,  transformers,  and  service^. 

Stroud  (Glos.). — Messrs.  Seymour,  AVilliams  it  Co.  have 
asked  the  U.D.C.  to  waive  any  objection  it  may  have  to  their 
application  for  a  prov.  order  for  electric  supply.  The  Council  has 
decided  to  ask  for  further  particulars  of  the  scheme  before  taking 
any  action  in  the  matter. 

Sunderland. — An  interesting  electrification  scheme  is 
shortly  to  be  commenced  at  the  Uyhope  Colliery  of  the  Ryhope 
Coal  Co.,  Sunderland.  The  contract  includes  the  conversion  of  the 
North  Pit  haulage  from  steam  to  electrical  drive,  and  the  supply 
and  fixing  of  a  three-throw  pump  and  motor.  The  power  will  be 
three-phase  at  a  pressure  of  2,7.")0  volts  and  10  cycles.  The  British 
Westinghouse  Co  has  the  whole  contract,  but  the  pump  will  be 
supplied  by  the  Uekside  Engineering  Co.  In  addition  to  the  fore- 
going, an  order  has  just  recently  been  placed  for  the  West  Pit 
haulage,  which  is  an  exact  duplicate  of  that  of  the  North  Pit,  and 
both  these  installations  are  to  be  completed  by  Easter.  The  North 
Pit  haulage  will  be  provided  with  a  2.50-H.i>.  continuously -rated 
motor  working  up  to  400  H.P.  on  the  gradients.  The  pump  will  be 
capable  of  delivering  300  gallons  per  minute  against  a  htad  of 
1,870  ft.  A  motor- generator  of  75  kw.  will  supply  energy  to  drive 
DC.  screen  motors  and  lighting.  The  current  will  be  taken  from 
the  County  of  Durham  Electrical  Power  Distribution  Co.,  at  2,750 
volts,  and  used  at  that  prf.ssure.  This  installation  will  be  one  of 
the  first  in  the  Durham  and  Northumberland  coalfields  to  be  carried 
out  under  the  new  Heme  Office  rules.  The  haulage  at  the  South 
Pit  at  Ryhope  is  also  to  be  converted  at  Whitsuntide,  and  tenders 
for  this  work  are  now  being  considered,  and  the  order  is  expected  to 
be  very  shortly  placed.  This  haulage  will  be  of  850  h.p.,  and 
worked  up  to  000  h.p.  on  the  gradients.  All  of  the  haulages  at 
Ryhope  are  at  present  being  worked  by  steam  from  underground 
boilers,  for  which  it  has  been  necessary  to  take  coke  down  the 
shaft,  and  considerable  economies  in  working  coi-ts  are  expected  to 
result  from  the  electrification.  The  scheme  is  being  carried  out  to 
the  designs,  and  under  the  direction,  of  Messrs.  Hodgkin  &  Young, 
of  Darlington,  acting  as  the  consulting  electrical  engineers  to  the 
Rhyope  Coal  Co. 

In  connection  with  a  scheme  of  dock  improvements  estimated 
to  cost  £24,250,  the  River  Wear  Commissioners  have  approved 
plans  in  which  provision  is  made  for  two  new  electric  belt  con- 
veyors at  the  north  end  of  Hudson  Dock  North,  and  an  electric  belt 
conveyor  at  No.  13  Staith.  The  conveyors  will  consist  of  endless 
belts  driven  by  electric  power,  and  will  carry  coal  at  the  rate  of 
600  tons  an  hour. 

Tilbury.— The  U.D.C.  has  decided  to  conditionally 
support  the  application  of  the  County  of  London  Electric  Supply 
Co.,  Ltd.,  for  a  prov.  order  for  electric  supply. 

Truro, — An  abortive  conference  over  the  E.L.  question 
has  been  held  by  representatives  of  the  T.C.  and  the  gas  company, 
both  of  whom  are  applying  for  prov.  orders.  The  point  discussed 
was  the  withdrawal  of  one  of  the  applications,  but  ho  agreement 
was  arrived  at. 

Uruguay. — An  American  Consular  report  states  that 
some  time  ago  the  Government  caused  technical  studies  to  be  made 
on  the  ipossibility  of  utilising  the  Rio  Negro,  an  important  river 
crossing  a  large  portion  of  the  Republic,  to  produce  power  for  an 
electric  station  capable  of  supplying  all  the  requirements  of 
Monte  Video,  the  resulting  reports  being  entirely  favourable.  It  is 
intended  to  erect  the  power  station  on  the  river  by  constructing  a 
dam  nearly  :i  miles  long  and  a  transmission  line  for  energy  1(52 
miles  in  length.  The  cost  of  the  works  is  estimated  to  be 
$8,500,000,  not  counting  the  value  of  expropriations  which,  added 
to' the  cost  of  deepening  the  river  to  5'9  ft.  (now  in  progress),  will 
bring  it  to  $11,500,000.  The  power  house  will  be  able  to  supply 
120,000  000  units  annually — four  times  the  present  consumption — 
and'would  be  able  to  furnish  power  to  tramway  and  manufacturing 
companies.  When  in  full  operation  there  would  be  a  saving  of 
£1,200,000  each  year  iu  coal,  besides  bringing  about  many 
advantages  in  the  economy  of  light  and  the  establishment  of 
various  industries  outside  of  the  capital,  which  to-day  cannot 
exist  owing  to  the  high  price  of  coal.  A  Bill  will  be  presented  to 
the  Chambers  asking  for  authority  to  complete  the  project,  which 
is  at  present  in  charge  of  an  American  engineer. 

AVhitstable. — A  prov.  order  for  electric  light  is  to  be 
applied  for  by  a  local  company,  which  has  received  promises  of  con- 
siderable support,  both  in  the  town  and  at  Tankerton,  a  residential 
suburb. 

Wortbing.— The  Electricity  Committee  of  the  T.C.  has 
decided  that  in  future  service  lines  are  to  be  laid  free  of  charge  to 
the  extent  of  100  ft.  instead  of  60  ft.,  and  to  allow  consumers  of  up 


to    1,000   units  per  annum  a  discount   of  B  per  cent.,  and    those 
taking  over  5,000  units  per  annum,  10  per  cent. 

York. — ^The  Corporation  has  decided  to  insert  in  the 
Corporation  Gas  Bill  to  be  introduced  in  the  next  session  of  Par- 
liament, clauses  which  will  empower  it  to  purchase  land  from  the 
Foss  Navigation  Committee  for  the  purpose  of  constructing  a 
reservoir  for  condensing  purposes  at  the  electricity  works,  it  being 
stated  that  the  Navigation  Committee  is  unable  to  guarantee 
such  a  supply. 


TRAMWAY  and  RAILWAY  NOTES. 


lecringlon.— The  Town  Clerk  has  reported  to  the 
Electricity  Committee  that  he  has  written  to  the  Rawtenstall 
Corporation,  inquiring  how  many  of  the  Corporation's  cars  running 
to  Accrington  had  been  converted  from  the  regenerative  control 
system  as  required  by  the  B.  of  T.  He  read  the  following  resolution 
from  Rawtenstall  Council  iu  reply  ;"  That  seeing  the  arrange- 
ments with  respect  to  through  running  are  no  more  satisfactory  to 
this  Corporation  than  to  Accrington,  this  Corporation  hereby 
expresses  its  willingness  to  terminate  the  agreement  with  respect 
thereto.'  A  Committee  was  deputed  to  confer  with  Haslingden 
Corporation  on  the  subject.  Later  the  Town  Clerk  reported  that 
he  had  written  to  Rawtenstall,  reminding  the  Council  of  its  resolu- 
tion passed  last  February,  giving  instructions  for  the  conversion  of 
cars  as  soon  as  practicable. 

Argentina.— i\Ir.  F.  Robetti  has  applied  to  the  Govern- 
ment of  the  province  of  Buenos  Ayres  for  permission  to  construct 
an  electric  tramway  from  Ostende  station  in  the  district  of  General 
Madariaga,  to  the  Atlantic. 

The  Statutes  of  the  Ccmpania  de  Tramways  Electricos  Buenos 
Ayres  have  been  approved.  The  company  has  been  formed  to  work 
the  concession  for  lines  in  Vicente  Lopez  and  San  Martin,  and  also 
to  engage  generally  in  concessions  for  omnibuses,  tramways,  and 
railways  in  any  part  of  the  Republic— //<?(•(>!«  of  the  Hirer  Plnte. 

.Asiatic  Turkey. — A  concession  has  been  granted  for  an 
electric  tramway  from  Scutari  to  Kadikeny  on  the  Asiatic  side  of  the 
Bosphorus,  to  a  French  syndicate. 

Australia.— The  report  of  Mr.  Hay,  the  engineer 
engaged  by  the  New  South  Wales  Government  to  report  upon  the 
traffic  problem  of  Sydney,  was  laid  upon  the  table  of  the  Legislative 
Assembly  recently.  Briefly,  the  report  recommends  the  following  ; — 

(1)  A  bridge  to  North  Sydney  from  Dawe's  Point  to  Milson's  Point ; 

(2)  an  underground  city  railway,  with  three-minute  service  ;  (3)  a 
partly  underground  railway  for  the  eastern  suburbs  ;  (4)  a  western 
underground  railway  through  Balmain  and  Leichhardt  ;  (5)  the 
undergrounding  of  the  King  Street  tramways  ;  and  (6)  a  goods 
tunnel  from  WooUoomooloo  to  Circular  Quay,  or  Darling  Harbour. 
The  city  railway  and  the  King  Street  undergrounding  are  regarded 
as  the  most  urgent  works,  and  it  is  estimated  that  these  could 
be  completed  within  two  to  two  and  a  half  years.  The  esti- 
mated cost  of  these  is  (excluding  the  harbour  bridge;  and  also 
excluding  throughout  electrical  equipment,  signals,  rails  and  land 
resumption),  £4.51t;,070,  made  up  as  follows :— City  railway, 
£  1,175,273  ;  eastern  railway,  £995,058  :  western  railway,  £2,134,510  : 
King  Street  tunnel,  £112,420;  WooUoomooloo  tunnel,  £98,809. 
The  Minister  for  Public  Works  thoroughly  agrees  with  Mr.  Hay's 
recommendation  that  the  city  underground  railway  should  be  first 
constructed,  and  sums  have  been  placed  on  the  loan  estimates  for 
the  current  year  so  as  to  be  in  a  position  to  start  the  preliminary 
work  immediately  the  approval  of  Parliament  has  been  obtained. — 
Tenders  (Miiiiiif/  and  Enffineering  Beiieio). 

Belfast. — At  a  meeting  of  the  Tramways  and  Electrical 
Committee  the  manager  of  the  tramways  presented  a  statement 
with  reference  to  proposed  extensions  of  the  electrical  department, 
and  submitted  a  scheme  for  generating  electricity  for  tramways 
purposes  only  by  installing  Diesel  engines  in  the  present  tramway 
depots.  Mr.  Nance's  suggested  scheme  was  as  follows  :—(l)  The 
electrical  undertaking  is  to  be  placed  in  possession  of  the  generating 
station,  switchboards,  engines,  coal  conveyor  and  all  other  pro- 
perties paid  for  by,  and  belonging  to,  the  tramway  department 
within  the  limits  of  the  present  electric  generating  station  in  East 
Bridge  Street,  and  to  pay  to  the  tramway  department  for  them,  "  the 
present  value  "  of  the  amount  spent  thereupon— namely,  £96,155— to 
be  settled  by  the  city  accountant  with  an  assessor,  if  thought  desir- 
able; (2)  the  electrical  undertaking  to  provide  a  new  station  for 
the  transforming  plant  now  in  the  Antrim  Road  tramway  depot, 
and  the  cost  of  such  transfer  and  new  station  to  be  paid  by  the 
tramway  undertaking  ;  (3)  the  tramway  undertaking  to  establish 
Diesel  oil-engine  generators,  amount  in  all  to  6,000  KW.,  in  ,500- kw. 
sets,  in  the  various  depots  around  the  city,  with  buildings  and  • 
other  requirements;  to  make  necessary  alterations  in  leeders,  I 
and  to  hereafter,  under  the  authority  of  the  general  manager  f 
of  the  tramways  and  under  the  direct  supervision  of  the  chief 
engineer,  supply  all  the  electrical  energy  required  for  tram- 
way purposes,  and  maintain  all  electrical  equipment.  The 
estimated  cost  of  this  installation,  with  the  necessary  changes  m 
feeders  and  buildings,  will  amount  to  £101,500  (estimated),  Mr. 
Nance  claims  for  his  scheme  simplicity,  economy,  abolition  of  dual 
control,  relief  of  the  electrical  undertaking  from  its  present  em- 
barrassment and  provision  against  rise  of  prices.    This  report  was 
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Bubmitted  to  Mr.  IJloxam,  the  city  electrical  eoKincer,  for  his 
comments  therpoii  to  the  Committee,  and  at  a  special  meeting  last 
week  Mr.  Tiloxam  analysed  it  in  detail,  and  pronounced  the  first 
part  to  lie  uiiworknlilc  ;  he  pointed  out  that  the  present  electric 
station  output  is  limited  by  its  boiler  capacity,  that  any  advantages 
which  the  develo)  mcnt  of  the  Diesel  engine  and  oil  fuel  may  make 
possible  will  be  availed  of  by  the  whole  undertaking,  and  not 
reserved  exclusively  for  the  tramway  service,  and  so  forth.  The 
Committee  by  !»  votes  to  H  decided  not  to  take  any  action  on 
Mr.  Nance's  report. 

Blackpool.  —  A    Daimler    'Im.f   of    tlie    jieirol  -  electric 

type  was  tested  by  members  of  the  Corporation  on  Saturday.  This 
type  of  bus  is  intended  to  run  in  suburban  districts  in  which  there 
is  no  tramway  service.  At  a  meeting  of  the  Council  on  November 
28th,  Alderman  lirodie  said  the  Tramways  Committee  had  under 
considernticm  the  advisability  of  providing  vehicular  accommodation 
for  one  or  two  districts  in  Blackpool  to  meet  the  public  conveni- 
ence. There  was  no  hope  of  any  tramway  service  paying  its  way 
off  the  tram-truck  already  laid.  Councillor  Tillotson  ini|uircd  why 
private  cnterpriac  should  not  be  allowed  to  jirovide  the  service,  and 
recalled  the  time  when  former  'bus  proprietors  in  the  town  were 
deprived  of  licences  and  defeated  when  they  took  the  case  to 
London.  He  failed  to  see  why  the  Corporation  should  embark 
upon  such  an  undertaking,  and  yet  private  owners  had  been  refused 
the  power. 

Bradford. — The  profits  on  the  tramways  for  the  half- 
year  ended  September  HOth  show  a  serious  decrease  on  the  corres- 
ponding half  of  last  year,  this  being  ohieliy  accounted  for  by  the 
increased  expenditure  on  repairs  to  permanent  way,  cars  and  rolling 
stock,  power  and  wages,  and  the  introduction  of  Jd.  fares  up  to 
'.>  a.m.  The  half-yearly  statement  shows  a  profit  of  £2.i,9!l7, 
against  ^S.'i.Sli?  last  year,  being  a  decrease  of  £!t.'^70.  The  traffic 
income  has  been  £14.!,:!.")S,  being  £aU3  less  than  last  year,  in  spite 
of  increased  car-mileage  of  127,000.  If  the  same  rate  of  earning 
per  car-mile  had  been  maintained  as  la'<t  year  (ll'.ilSd.),  the 
income  would  have  been  i;(),0OO  more.  Repairs  of  the  permanent 
way  show  an  increase  of  £2,10'.i,  and  cars  and  other  rolling  stock  an 
increase  of  £2,00.'*.  Power  expenses  have  increased  to  £'.<'.>2  ;  tralhc 
expenses,  including  wages  of  motormen,  conductois,  A:c.,  have  been 
£3(i.ti24,  against  £H4,4KO  last  year.  The  raillees  route  undertaking 
shows  a  loss  for  the  half-year  of  £181  ;  the  ejtpenses  being  £7'.t8, 
against  a  revenue  of  £617.  Income  from  the  carriage  of  parcels 
was  £4,242  ;  expenses,  £;i,92ri ;  profit,  £31i;. 

Continental    Notes. —  Hoi.l.vxd. — A    concession  has 

been  granted  to  the  .Municipality  of  Arnhem  for  the  construction 
of  an  electric  tramway  from  Arnhem  to  Velp,  and  from  Arnhem  to 
Oosterbeek,  a  total  distance  of  about  10  km.  The  Municipality 
must  submit  to  the  Jlinister  of  Commerce  detailed  plans  of  the  line 
and  of  the  electric  power  station  within  a  year  from  the  date  of 
the  concession,  viz.,  .November  :'nd,  1912. 

Belgu'M. — La  Socidte  des  Tramways  Electriques  de  Gand  has 
just  applied  for  a  concession  to  construct  and  work  a  new  line  of 
electric  tramway  in  the  town  of  Ghent— between  the  Gand-Sud 
Railway  station  and  the  Boulevard  de  Roygem. 

France. — Plans  are  being  prepared  in  respect  of  a  projected 
electric  railway  between  Castres  and  La  Salvetat  (Herault). 

Germany. — In  connection  with  the  electrification  of  the  moun- 
tain railways  in  Silesia,  the  Prussian  State  Railv^ay  authorities 
have  lately  placed  a  contract  with  the  Siemens-Schuckert  Werke 
for  20  electric  locomotives  for  goods  trains,  and  with  the  A.E.CJ.  for 
five  trains  for  the  same  system   of  railways. 

The  first  trials  of  the  railways  in  the  Wiesen  Valley  in  the 
Lorrach  district  of  Baden,  which  have  just  been  electrified,  were 
recently  made.  It  is  not  expected,  however,  that  the  lines  will  be 
opened  for  traffic  until  next  year. 

Coventry. — The  City  Council  decided  this  week  to  apply 
to  Parliament  for  power  to  run  motor-omnibuses  within  the  city, 
and  also  along  the  route  of  the  Corporation  tramways. 

Glasgow. — Some  remarkable  figures  are  given  in  the  half- 
year's  report  in  connection  with  the  working  of  the  Corporation 
tramways.  For  the  six  months  ending  November  30th,  the  total 
number  of  passengers  carried  reached  the  total  of  I"i0,016.t)o3,  as 
compared  with  128,801,034  for  the  corresponding  period  of  1911- 
an  increase  of  nearly  24^  million  passengers.  During  the  year,  the 
halfpenny  stage  was  doubled  in  length,  and  the  detailed  figures 
show  that  this  fare  accounts  for  i;0'69  per  cent,  of  the  entire  traffic, 
the  figures  being  91,040,168  against  3,5,777,328  for  the  corresponding 
six  months  a  year  ago.  While,  however,  the  total  carried  has  gone 
up,  the  revenue  has  fallen  £9,485,  caused  by  a  big  diminution  of 
travellers  on  the  penny  stages  and  longer  distances.  The  number 
of  people  who  took  penny  tickets  has  fallen  from  46'27 
last  year  to  28'58  this  year — the  figures  being  .59,596,4li4  in 
1911  and  42,S7(;,350  this  year.  There  was  also  a  decrease  in  the 
Ud.  and  2d.  stages,  the  figures  being  10,055,008  and  3,170,896 
respectively  this  year,  as  against  10,360,902  and  3,236,202  in  I'.lll. 
The  2ad.  stages  were  patronised  by  1.477,822,  as  compared  with 
1,424,569  ;  while  those  travelling  3d.  stages  and  longer  distances 
represented  1,396.410,  ngainst  1,361,031.  The  total  decline  in 
receipts  is,  as  stated,  £9,48.'),  the  six  months'  income  from  fares 
being  £492,054.  against  £501,539.  The  halfpenny  stage  yielded 
£189,667,  as  compared  with  £74,536  :  but  the  money  taken  for 
penny  stages  was  only  £178,651.  against  £248,318  in  1911.  A 
striking  point  in  the  report  is  that  while  the  halfpenny  stage  pas- 
sengers represented  60  per  cent,  of  the  total  traffic,  the  receipts 
from  the  same  class  of  patrons  were  less  than  39  per  cent,  of  the 
total  revenue. 


There  appears  every  prospect  of  the  T.C.'s  new  Committee  on 
tramways  pressing  forward  for  the  further  extension  of  the  system 
both  within  and  without  the  city.  Powers  were  obtained  in 
certain  omnibus  Bills  and  prov.  orders  to  lay  tracks,  which  have 
not  yet  becm  taken  advantage  of,  and  the  expectation  is  that  those 
privileges  will  within  a  comparatively  short  time  be  put  into  active 
operation.  Nothing  definite  has  yet  been  decided  on,  but  it  is 
significant  that  the  Committee  in  charge  of  extensions  is  making 
tours  at  present  to  several  of  the  outlying  districts.  Among  the 
districts  scheduled  and  to  be  inspected  are  those  of  North 
Kelvinsidc,  Cannicsburn,  Milngavie,  Scotstounhill,  Govan, 
Netherlie,  Clarkston,  Whitecraigs,  Provanmill,  Coatbridge  and 
Cothkin.  If  the  scheme  is  gone  on  with  in  its  entirety,  it  will 
mean  the  addition  of  from  10  to  15  miles  to  the  system. 

(■reetland. — The  U.D.C.  has  formally  approved  of  the 

Iludderslield  Corporation's  proposal  to  construct  a  single  lino  of 
tramways  alontr  Saddleworth  Road,  to  the  Halifax  (Jorporation's 
tramways  in  Halifax  Road,  subject  to  the  Council  being  satisfied  as 
regards  the  terminus  of  the  tramways  in  Halifax  Road. 

Iludderstleld. — The  Corporation  has  formally  resolved 
to  promote  in  the  ensuing  session  of  Parliament  a  Bill  authorising 
the  construction  of  tramways  in  the  borongh,  in  the  borough  of 
lirighouse,  and  in  the  urban  districts  of  EUand,  Greetland,  Slaith- 
waite,  Linthwait*  and  Marsden,  and  in  the  parish  of  Fixby  ;  and 
the  provision  and  running  of  omnibuses  and  motor-cars  on  the 
railless  trolley  system  within  and  without  the  borough. 

India, — The  formal  sanction  of  the  Government  of  India 
has  just  been  received  by  the  Mysore  Government  for  the  commence- 
ment of  electrical  tramways  for  Bangalore  City  and  station. 
Orders  will  now  be  placed  in  Europe  and  America  for  plant  and 
material,  •  and  the  project  is  expected  to  be  accomplished  in  13 
months. 

Leeds. — The  recent  dismissals  of  motormen  and  conductors 
on  the  Leeds  tramway  system  have  occasioned  some  resentment,  and 
it  has  been  decided  by  the  members  of  the  Tramway  and  A'ehicle 
Workers'  Society  to  hold  a  meeting  of  all  section <  of  the  men. 
Mr.  .1.  B.  Hamilton,  tramways  manager,  in  the  course  of  an  inter- 
view with  a  Press  representative,  said  that  it  seemed  to  him  that  a 
clique  of  the  Union  officials  would  like  to  control  the  tramways  in 
their  own  interest,  and  to  the  disadvantage  of  the  non-l'nion  men. 

The  Corporation  has  given  notice  of  its  application  for  Parlia- 
mentary powers  to  make  various  tramway  and  railless  traction 
extensions,  referred  to  previously  in  our  columns. 

Liverpool. — The  electric  tramway  system  is  being  linked 
up  in  one  of  the  suburban  districts  by  motor-omnibuses  under 
the  control  of  the  Corporation,  and  already  a  passenger  ser- 
vice between  the  Menlove  Avenue  tramways  terminus  at  Calder- 
stones  and  the  town  of  Woolton  is  in  operation.  So  far  only  one 
new  vehicle  is  in  use  in  addition  to  three  of  a  more  or  less  obsolete 
type.  The  omnibus,  which  has  cost  between  £750  and  £800, 
is  of  40  H.  I'.,  and  is  of  the  petrol-electric  type.  The  Corporation 
has  ordered  a  second  'bus  of  similar  power,  which  is  almost  ready 
for  delivery. 

The  additional  electrified  track  on  theL.  and  Y.  Railway  between 
the  Exchange  Station,  Liverpool,  and  Sandhills,  was  brought  into 
use  on  Monday. 

Llandudno. — The  U.D.C.  has  received  from  the 
Llandudno  and  Colwyn  Bay  Electric  Railway,  Ltd.,  notice  of  the 
latter's  intention  to  apply  to  the  B.  of  T.  for  sanction  (i/rfcr  alia) 
to  abandon  so  much  of  Railway  No.  6,  authorised  by  the  company's 
Order  of  1898,  as  lies  between  Deganwy  and  West  Parade, 
Llandudno. 

London. — Sovth-Westeex     Kai],\vay     Electeikica- 

TION. — It  is  reported  that  the  scheme  for  the  electric  working  of  the 
Kingston  and  Hounslow  loop  lines,  and  the  Shepperton  and  Hampton 
Court  lines  of,  the  South-Westem  Railway  has  been  drawn  up,  and 
will  shortly  be  submitted  to  the  directors.  A  power  house  is  said 
to  be  part  of  the  scheme  on  which  work  is  expected  to  commence 
nest  spring,  and  to  continue  for  two  years. 

A  complete  electrical  ambulance  service  has  just  been  installed 
by  the  Port  of  London  Authority.  It  is  estimated  that  the  service 
will  cost  £4,000  per  annuni  to  maintain. 

Lewisham.  'Objection  is  to  be  raised  to  the  proposal  of  the 
L.C.C.  to  run  railless  trolley  vehicles  from  Catford  to  Sydenham,  as 
the  local  Council  has  consistently  objected  to  the  erection  of  overhead 
wires  in  any  form. 

Ncweastle-on-Tyne. — For  the  past  half-year's  working 
of  the  Newcastle  tramways,  the  gross  receipts  were  £115,359,  an 
increase  on  the  contsponding  period  of  last  year  of  £2,163.  The 
total  working  expenditure  showed  an  increase  of  £3,837,  and  there 
is  a  gross  surplus  for  appropriation  on  the  half-year  of  £18,658, 
being  a  decrease  of  £443.  After  paying  £12,C00in  relief  of  the 
rates,  there  is  a  net  profit  of  £6,658.  The  increased  expense  is  due 
to  more  traffic,  needing  more  men  :  greater  expenditure  on  up-keep  ; 
and  concessions  to  the  men. 

Rijtley. — A  conference  was  held  on  Friday  last  between 
Mr.  Williams,  representing  the  Notts,  and  Derbyshire  Tramways  Co., 
and  the  U.D.C.  with  reference  to  the  proposed  tramway  service 
between  Nottingham  and  Ripley.  Mr.  Williams  stated  that  the 
capital  for  the  scheme  which  the  company  was  promoting  was  now 
fully  subscribed,  but  it  could  not  at  present  extend  the  schema  to 
Belper,  as  the  cost  of  road  widenings  would  be  prohibitive.  The 
company  would  enter  into  a  written  guarantee  that  the  road 
widenings  along  the  line  of  route  throughout  the  Ripley  Council's 
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district,  with  one  stipulated  exception,  should  be  24  ft.  wide.  The 
Council  decided  to  accept  this  guarantee  and  pass  the  plans. 

I'orh. — At  the  City  Council  on  Monday,  a  resolution  was 

hrouprht  forward  on  thfi  recommendation  of  the  Tramways  and 
Electricity  Committee  that  the  Council  purchase  the  old  Liberal 
Club  in  Clififord  Street  for  office?  at  a  cost  of  £4,000.  The  matter 
was  referred  back  for  further  consideration.  The  tender  of  Mr 
Wm.  Dobson,  of  Edinburgh,  of  £1.5,147  for  the  construction  of  the 
track  for  the  Bishojisthorpe  Road  tramway  extension  was  accejited. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Canada.— In  Canada,  on  December  1st,  the  new  com- 
bined laud  rates  for  wireless  messages,  which  were  fixed  during  the 
International  Conference  last  June,  came  into  force.  Messages  to 
ships  on  the  high  seas  can  be  handed  in  at  any  telegraph  office  in 
the  Dominion. — Financier. 

Conjro.— A  wireless  installation  has  been  set  up  at  the 
station  at  Kabelend,  in  Loango.  in  the  Belgi.nn  Congo,  which  is 
ID  connection  with  11  others  in  this  territory.  The  equipments  are 
on  the  Telefunken  principle,  and  have  a  power  of  1  i  kw.,  with  a 
range  of  500  km.  with  the  larger  nnd  200  to  300  km.  with  the 
fmaller  installations.  The  network  embraces  a  primeval  forest  region 
4, .500  km.  in  extent.— ^W,'.  iind  Maxch. 

Franre.— A  Government  Bill  has  been  laid  before  the 

Chamber  of  Deputies  for  the  establishment  of  a  system  of  wireless 
telegraphy  between  France  and  the  French  Colonies,  consisting  of 
two  chains  of  wireless  stations,  viz.,  the  Eastern  line,  with  stations 
in  the  South  of  France,  in  Tunis,  Jibuti,  Pondicherry,  and  Cochin 
China,  with  a  branch  to  Madagascar  :  and  the  South  American  and 
African  line,  starting  from  the  same  station  in  the  South  of  France, 
connecting  with  stations  in  Morocco,  Colomb-Eechar,  Senegal,' 
Timbuctoo,  Bangui,  and  Martini<|ue.  These  systems  will  be 
followed  by  a  connection  across  the  Pacific,  with  stations  at 
Noumea  and  Tahiti.  Finally,  it  is  proposed  to  erect  a  station  in 
the  West  of  France  for  communication  with  North  America.  It  is 
estimated  that  the  total  cost  of  the  complete  system  suggested  will 
be  over  £800,000. 

Imperial  Wireless  System— On  Wednesday  last  week 
the  Select  Committee  resumed  the  inciuiiy  regarding  the  Marconi 
agreement.  Mr.  Beech  Thompson,  of  the  American  Poulsen  Co 
read  communications  which  he  had  received  from  the  secretary  of 
the  Federal  Telegraph  Co.,  at  San  Franoiwo,  between  November  Ifith 
ajid  22nd,  stating  that  communication  had  been  established 
hroughout  the  day.  A  letter  from  Mr.  Godfrey  Isaacs,  of  the 
Marconi  Co.,  to  the  Committee  was  also  read,  communicating  a 
telegram  received  from  the  Marconi  Co.  in  America,  in  which  the 
working  of  the  Poulson  system  between  San  Francisco  and 
Honolulu  was  criticised.  Mr.  Thompson  stated  that  the  manager 
of  the  United  Wireless  Co.  had  telegraphed  to  him  at  San  Francisco 
asking  the  lowest  price  for  the  assets  of  his  company  and  the 
Poulsen  patents.  His  company  could  not  take  a  contract  with  the 
British  Government,  but  the  English  company  had  arranged  to 
acquire  the  use  of  the  American  improvements.  He  would  not  say 
how  much  of  the  nominal  capital  of  his  company  (£.-,,000,000)  had 
been  subscribed. 

Mr.  Madge  was  further  examined,  and  stated  that  in  his  opinion 
the  system  ought  to  be  carried  out  by  the  Marconi  Co  or  the 
Poulsen  Co,  ;  they  would  make  a  better  job  of  it  than  the 
Admiralty. 

Regarding  the  production  of  documents,  Capt.  Charlton  stated 
that  the  Admiralty  would  produce  the  conclusions,  but  not  the 
data  on  which  they  were  based,  and  Lord  Robt.  Cecil  expreseed 
dissatisfaction. 

On  Thursday  Mr.  Madge  was  again  examined,  and  said  that  the 
Marconi  designs  were  on  sound  engineering  lines  ;  the  company 
possessed  most  valualjle  expprience  and  an  expert  staff.  He  thought 
the  duplex  working  could  be  accomplished.  The  Poulsen  system 
would  be  cheaper  to  install  and  to  maintain,  but  was  in  its  infancv 
and  the  staff  was  not  experienced.  The  Marconi  system  was  the 
better  at  present,  though  the  Poulsen  was  more  likely  to  develop 
He  had  no  doubt  that  the  Poulsen  system  had  effected  communica- 
tion between  San  Francisco  and  Honolulu  in  the  dxytime  In  his 
opinion,  the  Admiralty  could  build  longdistance  stations"  without 
using  the  Marconi  patents.  He  had  no  interest  in  any  system  of 
wireless  telegraphy.  Lieut.  Fitzmaurice  was  examined  and 
corroborated  Mr.  Madge's  evidence. 

On  Monday  a  letter  from  the  Admiralty  was  read  quot- 
ing the  rule  governing  the  production  of  evidence  before  a 
Select  Committee,  and  stating  that  officers  giving  evidence  would 
have  full  permission  to  produce  documents  to  the  Committee 
except  in  the  case  of  papers  relating  to  war  arrangements' 
Captain  Charlton  outlined  the  events  which  led  up  to  the  agree- 
ment, and  stated  that  the  existing  contract  between  the  Admiralty 
and  the  Marconi  Co.  had  been  very  hard  on  the  former  the  com- 
pany having  kept  them  strictly  to  its  terms.  The  Admiralty  being 
unable  to  communicate  any  information  in  wireless  telegraphy  to 
another  department,  the  army  had  to  carry  out  experimental  work 
which  had  been  covered  years  before  by, the  Admiralty,  so  that  the 
country  paid  twice  over  for  the  same  work.  Further,  the  new 
Australian  warships  could  not  be  equipped  with  the  same  wireless 
apparatus  as  the  ships  of  the  Royal  Navy.  He  approved  of  the 
ftnal  agreement.  The  company  would  not  make  any  profit  on  the 
erection  of  the  stations,  but  would  make  a  big  profit  on  the  receipts 
if  the  system  was  a  commercial  success.     The  Admiralty  had  four 


long-distance  stations — at  Gibraltar,  Malta,  and  two  in  England. 
They  had  no  doubt  they  could  work  over  2,000  miles.  The  Admiralty 
attached  very  great  importance  to  secrecy  regarding  their 
wireless  service,  which,  together  with  their  special  methods, 
enabled  them  to  obtain  greater  reliability  of  service  and  made 
interference  by  jamming  more  difficult.  It  would  be  most  undesir- 
able that  any  inspection  of  their  apparatus  should  take  place. 
Naval  stations  ought  to  be  erected  by  the  Admiralty,  for  the  fake 
of  secrecy.  The  Admiralty  preferred  simplex  to  duplex  working, 
for  military  purposes,  as  a  single  station  was  more  easily  defended. 
If  they  had  commenced  work  in  11(11,  they  could  have  completed 
the  stations  by  the  end  of  i;in.  The  matter  was  most  urgent  a 
year  ago,  but  several  other  nations  now  had  long-distance  chains 
in  hand,  and  unless  one  could  be  first  in  the  field,  so  as  to  be 
able  to  choose  one's  own  wave  length,  there  was  not  much 
to  be  gained  by  haste.  If  they  had  to  start  afresh,  there  would 
be  at  least  four  systems  to  consider,  and  if  they  waited  longer  there 
would  be  more.  If  they  were  starting  now,  stringent  terms  should 
be  made  to  enable  them  to  change  the  system  if  necessary.  The 
Admiralty  had  made  progress  in  the  science  during  the  past  nine 
months,  which  would  not  have  been  possible  if  the  Admiralty  staff 
had  been  occupied  in  building  the  Imperial  chain  of  stations.  They 
were  indebted  to  information  derived  from  the  Marconi  Co.  for  the 
progress  they  had  made.  The  Admiralty  very  much  regretted  the 
delay  in  carrying  out  the  scheme.  To  have  invited  tenders  would 
have  taken  a  long  time. 

larpe  Pension  Fund.— The  American  Telephone  and 

Telegraph  Co.  and  associated  companies  (Bell  system),  the  Western 
Union  Telegraph  Co.,  and  the  Western  Electric  Co.  have  set  aside 
a  sum  of  two  million  pounds  for  pensions,  sick  benefits  and  life 
in.surance  for  their  emplo.Tcs,  who  number  17.5,000.  The  latter  do 
not  contribute  to  the  fund,  which  will  be  usi  d  for  the  benefit  of 
employes  of  all  ranks.  The  aggregate  wages  paid  by  the  com- 
panies amount  to  about  £23,000,000  per  annum. 

.Submarine  Telephone  Cable.  —  A   large  submarine 

cable  has  been  laid  by  the  Pacific  Telephone  and  Telegraph  Co. 
across  the  bay  between  San  Francisco  and  Oakland.  The  cable, 
says  'M('i)h,inij,  contained  1.54  pairs  of  No.  I'.i  conductor,  paper- 
insulated  and  lead -sheathed,  with  steel  armour  ;  it  was  23,000  ft. 
long,  weighed  16  lb.  per  ft.,  and  was  provided  with  loading  coils. 
It  was  laid  in  two  sections,  landing  at  Goat  Island,  where  the 
loading  coUs  were  inserted.  The  cable  was  made  at  Chicago,  and 
was  laid  by  a  cable-carrying  lighter,  which  has  been  specially  built 
for  the  purpose  by  the  company,  on  account  of  the  increasing 
number  of  submarine  cables  employed  in  the  coastal  towns. 

Telephone  Employes'  Grievances.— To  protest  against 

the  application  of  an  "  unjust  classification  "  to  the  ex-National 
Telephone  Co.'s  staff,  a  largely  attended  meeting  of  the  Bradford 
branch  of  the  Amalgamated  Society  of  Telephone  Employes  was 
held  last  week.  A  similar  meeting  was  held  at  Edinburgh,  and 
it  was  unanimously  agreed  to  draw  the  attention  of  the  Postmaster- 
General  to  the  classification,  and  ask  that  the  terms  of  the  Telephone 
Transfer  Act,  lull,  and  the  promises  given  by  him  in  the  House 
of  Commons  be  carried  out. 

Telephone  IVumbers  as   Telegraphic  Addresses.— 

The  Postmaster-(ieneral  has  issued  a  notice  reminding  telephone 
subscribers  of  the  existing  facilities  for  securing,  by  the  use  of  the 
addressee's  telephonic  address,  the  expeditious  delivery  by  telephone 
of  telegrams  to  telephone  subscribers.  This  address  consists  of  the  i 
subscriber's  name,  the  name  of  his  exchange,  the  number  of  his 
litie  and  the  name  of  the  town  in  which  the  exchange  is  situated. 
When  the  name  of  the  exchange  is  also  the  name  of  the  town,  or  of 
a  well-known  locality,  the  name  of  the  town  may  be  omitted.'  The 
name  of  the  town  is  not  required  when  a  telegram  is  addressed  to 
an  exchange  number  in  the  same  town.  Subscribers  are  recom- 
mended to  print  their  telephonic  addresses  <n  their  notepaper  as 
their  addresses  for  telegrams.  Confirmatory  topics  of  telegrams 
delivered  by  telephone  will  be  sent  by  post  without  charge  to  the 
address  in  the  Telephone  Directory  in  daily  batches,  and,  if  the 
attention  of  subscribers  cannot  be  obtained  by  telephone,  telegrams 
will  be  delivered  in  the  ordinary  way  by  messenger. 

The  Telephone  Service.— In  a  letter  addressed  to  the 

Liverpool  Chamber  of  Commerce,  the  Postmaster-General  proposes 
that  local  advisory  Committees  be  formed,  to  assist  him  in  the 
administration  of  the  telephone  and  telegraph  services.  These 
Committees  will  take  the  place  of  the  general  advisory  Committee 
suggested  by  the  Chamber  last  year. 

Wireless  Telephony.— Experiments  have  licen  carried 
out  at  Rome  by  the  Minister  of  War  with  new  types  of  transmitter 
and  water  microphone,  the  inventions  of  Profs.  Mcretti  and  Vanni 
respectively,  with  a  view  to  opening  telephonic  communication  with 
Tripoli.  The  wireless  stations  at  Penzano,  Madelena,  Palermo  and 
Trepane  were  telephoned  to,  and  communication  was  successfully 
established.  The  results  of  the  experiments  have  decided  the  War 
Department  to  :ippropriate  the  inventions  for  exclusive  military  use, 
a  present  of  them  to  the  Italian  Government  having  been  made  by 
the  inventors. —  /^rit.fiir  Srhicinhxh-DmUclniil;. 

The   World's   Wireless  Stations.- According  to  the 

statistics  of  the  International  Wireless  Bureau,  the  wireless  stations 
established  in  the  different  countries  of  the  world,  up  to  July  15th 
last,  numbered  1,188  on  warships,  1,262  on  merchant  ships.  371  on 
land  for  public  service,  and  1 14  on  land  for  military  purposes.  Of 
these.  Great  Britain  had  4fi.i.  stations  on  merchant  vessels  and  43 
public  land  stations  :  Germany,  206  and  22  ;  United  States,  253 
and  142.  To  these  must  be  added  58  station.s  in  various  Colonial 
possessions. — L'Tiiiiiixtrip  Elrrlrirpie.  , 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Abertillery.— December  Kllli.  100-Kw.  Diesel  engine 
and  dynamo,  water-coolinir  aiiparatDB,  pipework,  overhead  crane 
and  Bvvitchboard  panels  and  eonnectionB,  for  the  U.D.C.  See 
"  Official  Notices  "  November  2!)th. 

Anstralia.  —  South  Ai'Stuaija.  —  December  Lsth. 
Teleeraph  and  telephone  material,  for  the  T.M.O.'s  Department. 
See  "Official  Notices"  November  8th. 

Decfmber  I7th.  Three  sections  of  common-battery  multiple 
switchboard  and  other  equipment,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  October  2r)th. 

ViCTOHlA.— DeceniU^r  M»t.  Thirty  detectors,  for  the  P.M.G.'s 
Department.     See  "  Official  Notices  "  November  22nd. 

January  lOth,  UM;).— Prahran  and  Malvern  Tramways  Trust  (V.") 
invites  tenders  for  trucks,  wheels,  axles,  motor  equipment  and  brakes. 
—  AiislniUtni  Minimi  Sttnidard. 

January  21th,  llHH.  Two  4,000-K\v.  steam  turbo-alternators,  for 
the  Melbourne  City  Council.    See  "Official  Notices"  November22nd. 

January  28th.  —  Thirty-three  miles  of  paper-insulated  lead- 
covered  cable  for  P.M.G.,  Melbourne.  High  Commissioner's  Office 
in  London,  72,  Victoria  Street,  S.W. 

New  South  Walks.— December  11th.  Telegraph  cable,  for  the 
P.M.G.'s  department.     See  "Official  Notices"  November  1st. 

Sydnky.— January  2iith.  I'.lKi.  Storage  batteries,  motor-gene- 
rators and  Kwitchgear.     City  Electrical  Kneineir,  Town  Hall. 

Jannary  8th  and  22nd.  -  Fifty  induction  motors  (Speci- 
fication No.  :iSCt')  ;  two  turbine-driven  centrifupral  pumps  (.Specifica- 
tion No.  :i90).  Chief  Commissioner,  New  South  Wales  Government 
Railways,  Sydney. 

Tasmania  (H()B.\ut).— January  13th.  P.M.G.'s  department  :— 
Paper  insulated,  lead-covered  cables.  See  "Official  Notices" 
to-day. 

Queensland.— January  29th,  1913.  Detectors  (Schedule  242), 
for  the  P.M.tJ.'s  Department.     See  ''  Official  Notices"  to-day. 

Victoria. — February  2l8t,  1913.  Four  1,BOO-KW.  rotary  con- 
verters, for  the  Melbourne  City  Council.  See  "  Official  Notices  ' 
to-day. 

Austria. — Vienna. — Deccmto  lltli.  The  Minister  of 
Trade  is  prepared  to  receive  tenders  for  the  supply,  during  the 
period  January  1st,  1913,  to  December  31st.  19I.'i,  of  safety 
apparatus  for  low-pressnre  current  services,  of  the  kind  and 
quantity  usually  prescribed,  subject  to  30  per  cent,  increases.  Par- 
ticulars from  the  K.k.  Postokonomieverwaltung,  Postgasse  17, 
Vienna  I. 

Balderton  (Notts.). — December  Uth.  Tbe  Parisli 
Council  invites  tenders  for  an  electrical  installation  for  street 
lighting.  For  further  particulars  see  this  column  for  November 
22nd. 

Beckenhain.— Decetnber  !)th.  Electricity  meters,  for 
the  U.D.C.     See  "  Official  Notices  "  November  29th. 

Brussels, — .January.  Tenders  are  invited  for  the  supply 
of  (1)  two  cables  and  their  accessories  to  unite  the  Brussels  tele- 
phone exchange  (Rue  de  la  Paille)  with  the  exchange  at  Antwerp 
(Rue  des  Frrres  Cellites)  ;  (2)  a  cable  to  connect  the  exchange  at 
Schaerbeck  (Rue  Jan  Blockx")  with  Dioghem  (Special  Conditions 
No.  3,ti01).     Particulars,  Salle  de  la  Madeleine,  Brussels. 

LlEfiE. — December  16th.  Tenders  arc  required  for  the  supply 
and  erection  of  the  cables  and  accessories  for  the  electric  installa- 
tion to  work  the  guns  of  position  at  the  forts  of  Antwerp,  in  four 
lots.  The  first  comprises  the  whole  of  the  cable  material  requisite 
for  the  glow-lamp  lighting  service,  and  for  the  electric  projectors 
and  motors  in  13  new  forts  and  12  redoubts  ;  the  second  lot,  similar 
material  for  the  four  existing  forts  in  the  first  line  of  defence  ;  the 
third  lot  comprises  the  supply  of  switchboards  to  the  13  new  forts 
and  12  redoubts  ;  and  the  fourth  lot  the  supply  of  switchboards  to 
the  four  existing  forts.  Further  particulars  from  the  Fonderie  de 
Canon,  80  Quai  St.  Leonard,  Liege.  Tenders  should  be  sent  in 
48  hours  before  10  o'clock  on  the  date  of  adjudication  above 
mentioned. 

December  liith. — Tenders  are  invited  for  the  supply  of  4(;  con- 
tinuous-current dynamos  for  the  previously-named  forts  and 
redoubts  as  per  Cahier  de  Charges  Special  No.  7.  Also,  on  the 
same  date,  for  similar  df  stinations  and  purposes,  46  semi-stationary 
steam  engines,  as  per  Cahier  de  Charges  Special  No.  6.  Further 
particulars  from,  and  tenders  to,  Fonderie  de  Canons,  80,  Quai 
St.  Leonard,  Liege. 

Colchester, —  Electric  light  installation,  West  Ward 
School,  for  the  T.C.  ;  Borough  E'ectrical  Engineer. 

Dewsbury. — December  17th.  Two  water-tube  boilers, 
superheaters,  mechanical  stokers,  &c.,  for  the  Corporation  electricity 
works.     See  "  Official  Notices  "  November  29th. 

Dundee, — December  20th.  5,000-KW.  steam  turbine 
and  alternator,  condensing  plant,  and  one  500- KW.  rotary  converter 
with  transformer,  for  the  Corporation.  See  "  Official  Notices " 
to-day. 

Eastbourne. — December  16th.  99  long-burning  flame 
arc  lamps  for  street  lighting,  and  sale  of  99  open-type  double- 
carbon  lamps  to  be  displaced,  for  the  Corporation.  See  "  Official 
Notices  "  November  22nd. 


France, — January  ]5tli.  ConceseionB  for  six  railway 
schemes  in  the  Department  of  Calvados,  France,  arc  offered  for  public 
competition,  The  lines  are  to  be  of  1  metre  gauge,  and  the  service 
to  be  either  electric  or  steam.  For  further  particulars  see  thi« 
column  last  week. 

London, — Hackney. — December  12th.  Open  type  ami 
fiame  arc  lamp  carbons,  for  the  B.C.  See  "Official  Notices" 
November  22nd. 

La.miieth.  December  lOth.  The  Guardians  want  tenders  for 
three  electric  lifts,  including  removal  of  existing  lifts,  at  Renfrew 
Road  Workhouse  and  lirook  Street  Infirmary.  Specification 
(deposit  £2,  returnable)  from  the  Clerk  to  the  Guardians,  Brook 
Street,  Kennington  Road,  S.E. 

FuLiiA.M. — January  Uth.  Steam  dynamo,  switchboard  and  con- 
nections for  the  Workhouse,  Fulham  Palace  Road,  W.,  for  the 
Guardians.     See  "  Official  Notices  "  to-day. 

Manchester. —  Decfmbcr  17th.  (a)  Portland  cement ; 
(/')  Steel  bolts  and  nuts  for  fifh  plates  ;  (<•)  Self-acting  sliding  lathe  : 
(//I  (leaning  and  dyeing  of  car  curtains.  Mr.  J.  M.  McElroy, 
Corporation  tramways  general  manager. 

New  Zealand, — January  (ith,  1913.  Switchboards,  for 
the  Auckland  Harbour  Board.  See  "  Official  Notices "  November 
loth. 

Pembroke.— The  time  for  sending  in  tenders  for  a 
refuse  destructor  at  the  electricity  works  has  been  extended  to 
December  10th. 

Santa  Fe. — The  municipality  of  Recouquista  will  shortly 
call  for  tenders  for  an  electric  light  and  power  station.— i/cvV"-  or 
thr  niirr  J'I„>f. 

Spain, — MAiHiiii. — The  T.C.  is  open  to  receive  offere 
for  the  supply  of  electric  material  and  other  necessary  articles  of 
municipal  requirement  for  tbe  financial  year  1913-14. 

December  23rd.— The  authorities  of  the  Fabrica  de  Artilleria  de 
Trubia,  at  Trubia,  are  inviting  tenders  for  five  20-H.r.  electro- 
motors, four  of  30  H.v.  and  four  of  oO  HP. 

December  2Sth.— The  municipal  authorities  of  Carballo  (province 
of  Coruna)  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  10  years. 

Tenders  have  just  been  invited  by  the  municipal  authorities  of 
Iluesca  for  the  concession  for  the  electric  lighting  of  the  town 
during  a  period  of  10  years. 

South  Africa,— December  31st.  107,r>80  yards  of 
insulated  wire.  ii,33i;  yards  of  flexible  wire,  and  25  cwt.  of  bare 
copper  wire,  for  delivery  during  February  next.  Tenders  to 
Secretary  to  Tender  Board,  S.A.  Railways  Headquarter  Offices, 
Johannesburg.  Further  particulars  at  the  B.  of  T.  Commercial 
Intelligence  Department  in  London,  and  in  the  current  Jlnanl  of 
Trade  Journal, 

Triiudon    Gran<!;e    (to.    Dmhani), — December    7th. 

Electric  fittings  for  a  year,  for  the  Trimdon  Grange  Colliery.     The 
Storekeeper. 

Warrington. — Thr  Tiiimways  Manager  has  been  autho- 
rised to  advertise  tor  tenders  for  three  motor-omnibuses. 


CLOSED. 

Accrington.— The   Electricity  Committee   has   accepted 

the  tender  of  Messrs.  T.  Blackburn  *:  Sons,  Preston,  at  £249,  for  a 
steel  roof  over  the  boilers,  &c.,  at  the  electricity  works. 

Atherton. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Hanchett,  Barratt  &  Co.,  Pendleton,  for  the 
supply  of  two  20-K.v.A.  transformers. 

Australia,  —  The     Minhhj    ami    Eni/iiieerin;/     Rcrinr 

{Tnidrrs)  reports  the  placing  of  the  following  contracts  : — 
Victoria.— P.M.G. : — 

50  miles  of  copper  wire.— Lawrence  A  Hanson  Electrical  Co.,  Ltd. 

1,150  common-battery  telephones  and  1,000  condensers.— Western  Electric 

Co.  (Australia),  Ltd. 
240,000  porcelain  insulators.  — British  and  Foreign  Indent  Co. 

Prahran  and  Malvern  Tramway  Trust : — 
Duncan  i  Fraser,  Adelaide.— Construction  of  11  bogie  cars,  at  £775  each. 
The  other  tenders  were:— A.  Pengelly,  Adelaide,  £1,150;  J.  McBride, 
Melbourne,  £925;  and  Noyes  Bros.,  Melbourne,  £961. 

According  to  the  Auxtmlinn  Mining  Standard,  the  following  con- 
tracts were  placed  in  October  : — 
Sydney.— P.M.G.  :— 

Purchase  of  wireless  telegraph  material,  £7,890. — Maritime  Wireless  Co. 
(Shaw  System),  Ltd.,  Sydney. 

Melbouene. — P.M.G. : — 

Battery  material,  £390.— I. -R.,  G.-P.  and  T.  Works  Co.,  Ltd. 

Bolts  and  nuts,  £1,135.— Mcphan  Ferguson  Pty.,  Ltd. 

Paper-insulated  lead-covered    cable,  £2,930.— W.  T.  Henley's  Telegraph 

Works  Co.,  Ltd. 
Wireless  telegraph  gear,  £150.— Maritime  Wireless  Co. 

Bacnp. — The  contract  for  the  installation  of  electric  light 
at  the  baths  has  been,  secured  by  Mr.  G.  L.  Adamson,  of  Rochdale. 

Bedford. — The  T.C.  has  accepted  the  tender  of 
Messrs.  W.  H.  Allen,  Son  &  Co.,  Ltd.,  for  a  400-KW.  Diesel  oil  engine- 
driven  alternator,  at  £8,980. 
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Barrow. — The  T.C.,  on  December  2nd,  accepted  the 
following  tenders  in  oonnection  with  the  extension  of  the  electricity 
works  : — 

Bteam  turbine  and  three-phase  alternator.— James  Howden  &  Co.,  Ltd., 

£3,237. 
Botary  converters  with  exciters  and  transformerB.— British  Westinghouse 

Co.,  Ltd.,  £2.818.  „      ^    ^ 

High  and  low-tension  switchboards.— British  Thomson-Hoaston  Co.,  Ltd., 

.£3.322. 
Condenser  and  pumps.— Willans  &  Robinson.  £1,143, 
Steam  and  exhaust  pipes,  valves,  Sc,  weigh  tank  and  recorder.— E.  he  Bas 

and  Co..  £1.239. 
Water  tube  boiler.-Babcock  &  Wiloox.  Ltd.,  £1.027. 
Coal  conveyor,  wcigbiug  machine.— E.  Bennis  &  Co.,  Ltd.,  £744. 
The  acceptance  of  a  tender  for  mechanical  stoker  was  deferred 
pending  further  inquiries. 

Bolton. — The  Tramways  Committee  has  accepted  the 
following  tenders ; — 

Dick,  Kerr  &  Co.— Six  sets  of  bogie  car  equipments,  and  ten  sets  of  siugla 

truck  equipments. 
United  Electric  Car  Co.— Six  bogie  car  bodies. 
Milnes,  Voss  &  Co.— Ten  top  covers  (or  single-truck  cars. 

The  Electricity  Committee  has  accepted  the  tender  of  Messrs.  £• 
Bennis  i*^  Co.  for  an  ash  elevating  plant  for  the  electricity'  works. 

Bridlinfl:ton. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Stuart  i:  Moore,  of  Ealing,  W.,  for  electric  fire  alarms,  at 
£107. 

Brighton. — The  Coriloration  has  placed  a  renewal  order 
for  the  supply  of  Wotan  pure  drawn  tungsten  lamps,  for  the 
whole  of  the  street  lighting  during  the  next  12  months,  with 
Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd. 

Cardiff. — Cokrectiox. — We  are  asked  to  state  that  the 
notice  published  in  our  last  issue  respecting  a  contract  being  placed 
with  Messrs.  Bennis  for  coking  stokers  and  self-cleaning  compressed- 
air  furnaces  for  Roath  power  station,  Cardiff,  is  quite  incorrect. 
No  such  contract  has  been  placed,  nor,  indeed,  was  such  a  tender 
received.  Furthermore,  the  Cardiff  Committee  is  not  contemplating 
placing  such  a  contract  at  the  present  time.  Vicars's  stokers  are 
fitted  to  all  boOcrs  at  the  station,  and  they  have  been  in  operation 
for  12  years. 

Christchurch. — The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  Andrews,  of  Boscombe,  for  the  electric  light  installation 
at  the  workhouse,  at  £(U3,  the  costs  of  lamps  (£84)  having  b;eu 
deleted  from  the  contract  at  the  instance  of  the  L.G.B.,  who  inti- 
mated that  the  Guardians  must  purchase  lamps  as  they  require 
them. 

Doncaster. — The  Corporation  Tramway  I  »epartment  has 
placed  an  order  with  the  Albion  Motor  Car  Co.,  Ltd.,  of  Glasgow, 
for  a  32-H.p.  motor  tower  wagon,  for  overhead  conductor  main- 
tenance work. 

Dublin. — The  Electricity  Supply  Committee  of  the 
Corporation,  in  a  report  on  tenders  for  a  new  3,000-KW.  turbo- 
generator plant,  cont^idered  at  Monday's  meeting  of  the  Council, 
states  (according  to  the  Diihlni  JJaibj  Krpri'ss')  that,  in  reply  to 
advertisements,  only  three  complete  tenders  were  received,  as 
follows  : — 

A.E.G.  Electrical  Co £11,200 

Maschinenfabrik  Oerlikon        11,351 

C.  A.  Parsons  &  Co 13,226 

Dealing  with  these,  the  Committee  says  : — The  specified  date  for 
completion  is  September  .SOth,  1913.  Both  the  A.E.G.  Electrical 
Co.  and  the  Maschinenfabrik  Oerlikon  guaranteed  completion  by 
the  date  mentioned,  but  Messrs.  Parsons  could  not  guarantee 
delivery  under  12  months  from  the  receipt  of  the  order.  As  the  set 
will  be  required  for  regular  use  to  meet  the  winter  load  next  year, 
the  Committee  could  not  consider  Messrs.  Parsons  i:  Co.'s  tender 
apart  from  the  question  of  price.  The  deputy  city  electrical 
engineer  submitted  an  analysis  of  the  two  remaining  competing 
tenders.  Differences  in  spares,  foundation  work,  kc,  had  to  be  con- 
J^idered,  and,  taking  these  on  a  comparative  basis,  the  full  tenders 
worked  out  as  follows: — A.E.G.  Co.,  £12,180;  Maschinenfabrik 
Oerlikon.  £12,029  ;  a  difference  of  £449  in  favour  of  the  A.E.G. 
As  against  this,  the  Commintee  had  to  consider  the  following  points 
en  the  tenders  set  out  in  the  engineer's  report : — 

1.  That  the  specified  speed  of  the  Oerlikon  turbine  is  1,545  r.p.m..  as  against 
3,090  B.p.ii.  of  the  A.E.G.  machine,  a  very  distinct  advantage  in  favour  of 
the  Oerlikon  Co.'s  plant,  and  one  that  would  mean  a  substantial  difference  in 
the  price  if  the  A.E.G.  set  were  speeded  at  the  same  rate  as  that  of  the 
Oerlikon  Co.,  which  latter  was  the  speed  set  down  in  the  Committee's 
specification. 

2.  The  steam  consumption  guaranteed  shows  a  very  distinct  difference  in 
favour  of  the  Oerlikon  Co.,  and  the  deputy  city  electrical  engineer  having 
worked  out  the  dirterence  taking  it  at  an  equivalent  of  1,600  hours'  annual 
fuU-load  running,  reported  that  it  meant  a  saving  by  the  Oerlikon  set  of  not 
less  than  £70  per  annum. 

3-  The  Committee  also  considers  that  it  is  an  important  advantage,  repre- 
senting a  substantial  value  in  money,  that  they  should  have  the  two  3,000-kw. 
sets  of  exactly  the  same  type,  as,  apart  from  the  advantage  to  the  staff,  an 
important  saving  would  be  effected  by  the  requirement  of  only  one  stock  of 
spare  parts  instead  of  two, 

These  three  considerations,  in  the  opinion  of  the  Committee, 
work  out  at  far  greater  money  value  than  the  difference  of  .€449 
between  the  two  tenders,  and  having  regard  to  the  extremely  satis- 
factory manner  in  which  the  set  of  plant  installed  by  the  Oerlikon 
Co.  last  year  has  worked,  the  Committee  recommends  their  tender 
for  acceptance  as  giving  the  best  value. 


Italy. — La  Societa  Ferrovie  Elettriche  di  Catane,  of 
Catania,  has  placed  a  contract  with  the  Societe  des  Ateliers  de 
Constructions  Electriques  de  Charleroi  (Belgium)  for  the  supply  of 
25  railway  carriage  nnderframea  with  motors  of  32  H.P.,  37  H.P.  and 
40  H.P.  and  three  200-KW.  dynamos,  a  battery  of  accumulators  and 
a  switchboard. 

London. — L.C.C. — The  contract  for  electric  Mghting  in 
connection  with  the  rebuilding  of  the  Ricardo  Street  School  is 
being  given  to  Messrs.  TUley  Bros.,  at  £378. 

The  following  tenders  were  received  for  the  electric  lighting  of 
the  Strand  School,  now  erecting  at  Norwood  : — 
TiUey  Bros.        (recommended)  £620       Pinching  &  Walton  ..£671 

G.  Weston  &  Sons,  Ltd 660        E.  Lawrance  &  Sons,  Ltd.  . .     680 

Tredegar  &  Co.       6B7       Templin  &  Makovaki        . .        . .    975 

Engineer's  estimate    . .        . .    £695 

Tenders  were  recently  invited  from  six  selected  firms  for  the 
repair  of  a  50O-KW.  D.c.  armature  at  Clapham  sub-station.  Only 
two  complete  tenders  were  received,  and  both  were  unsatisfactory. 
The  Committee  now  proposes  that  the  machine  be  repaired  by  the 
m.akers,  Messrs.  Dick,  Kerr  ,V-  Co.,  Ltd. 

The  Electric  and  Ordnance  Accessories  Co.,  Ltd.,  have  received 
an  order  from  the  Westminster  Electric  Supply  Corporation, 
Ltd.,  for  50  "Eclipse"  cookers  of  a  new  pattern,  these 
cookers  being  intended  for  hiring-out  purposes.  We  under- 
stand that  designs  were  submitted  by  a  number  of  other  cooker 
manufacturers,  and  that  the  contract  was  placed  after  severe  tests. 

The  Metropolitan  Asylums  Board  has  accepted  the  tender  of 
Messrs.  Chesher,  Toy  ,t  Winslow.  at  £42,  for  electric  lighting  works 
at  the  Fountain  Temporary  Asylum. 

Makylebone.— The  tender  of  Messrs.  Blackmore  &  Co.,  for 
4,000  tons  of  coal,  at  los.  per  ton,  and  8,000  tons,  at  14s.  lid.  per 
ton.  f.a.s.,  has  been  accepted  by  the  B.C.  Electricity  Committee. 

M\\  Zealand. — The  following  list  of  accepted  tenders 
for  material  in  connection  with  the  Lake  Coleridge  Power  Scheme 
a  ppears  in  the  Aimtnilian  Miiiniij  /Standard  : — 

I'ipe  line  and  accessories,  £17,624 ;  valves  and  accessories,  £887.— Dunedin 

Engineering  and  Steel  Co. 
Water-wheels  and  accessories,  £4,195. — Australian  Metal  Co. 
Generators  and  accessories.  £5,972.— Grey  Thome  George,  Auckland. 
Transformers,  £9.673  ;  lightning  arresters,  £2,688  ;  transmission  insulators, 

£3.796.— Naiional  Electrical  and  Engineering  Co.,  Dunedin. 
Bare  conductors,  £13,101.— Richardson,  Blair  &  McCabe,  Wellington. 
Insulated  cables,  £3.766.— P.  R.  Baillie  &  Co..  ■Wellington. 
Distributing  insulators,  £668.— Samuel  Brown,  Ltd.,  Wellington. 
Testing  transformers,  £525.— TurnbuU  &  Jones,  Ltd. 
Meters,  £292.— A.  ,&  T.  Burt. 

Travelling  crane,  £646.— F.  S.  Greenshields  &  Co.,  Welling:ton. 
Batteries  and  accessories,  £840. — TurnbuU  &  Jones,  Ltd. 
Bitumen.  £1,087.— Neuchatel  Asphalte  Co. 
Motor  lorries.  £1.10S.— Grapes  A-  Riley. 
Motor-cars,  £962.— Dalgety  &  Co.,  Ltd. 
Gates  for  tunnel  and  penstock,  £1,336.— Richardson,  Blair  &  McCabe. 

Sontli  Africa. — The  Soulli  African  Mining  Journal  states 
that  an  order  has  been  placed  for  two  variable-speed  electric  winders 
of  the  "Cascade''  type,  for  the  underground  workings  cf  the  Van 
Ryn  Deep,  Ltd.  The  order  has  been  placed  with  the  Sandycroft 
Foundry  Co.,  Ltd.,  of  Chester.  Their  normal  output  will  be  700 
H  H.P.  each,  and  their  two  efficient  speeds  are  in  the  ratio  of  2  :  3. 
These  winders  wUl  be  the  first  of  the  variable-speed  'Cascade"  type 
installed  on  the  Rand. 
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Commanding  OfBcer— Liect.-Col.  H.  M,  Leat, 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,  December  9th.— "A"  Company.     Company  training,  7  to  10  p.m. 
Tuesday,  December  10th.— "B"  Company.    Recruit  training,  7  to  10  p.m. ; 

company  training,  7  to  10  p.m. 
Thursday,  December  12th.—"  C  "  Company.    Company  training,  7  to  10  p.m. 

Friday,  December  13th. — "D"  Company.  Recruit  training,  7  to  10  p.m.; 
company  training,  7  to  10  p.m. 

Saturdav,  Decembfr  14th. — "C"  Company.  Run  at  Fort  Coalhouse.  Parade 
at  Fenchurch  Street  Station  at  8  p.m.  Dress :  Service  dress,  putties 
and  greatcoat.  Headquarters  will  b6  open  from  10  a.m.  till  12  noon  for 
regimental  business  only. 

(Signed)        P.  H.  Casipbeix,  Capt.  R.E.,  and  Adjt., 

For  Officer  commanding  L.E.B. 


Gifts  to  Liverpool  University. — The  Tice-Chancellor's 
report,  presented  at  the  annual  meeting  of  the  Court  and  Senate  of 
the  Liverpool  University,  on  Saturday,  November  30th,  acknow- 
ledged the  following  gifts  to  (he  Department  of  Applied  Elec- 
tricity :— Sandycroft  Foundry  Co.,  Ltd.,  10-h,p.  cascade  induction 
motor  ;  Dr.  G.  G.  Stopford  Taylor,  S-plate  Wimshurst  machine : 
British  Insulated  and  Helsby  Cables,  Ltd..  a  number  of  signalling 
instruments  and  telephone  apparatus  ;  Campbell  A:  Isherwood,  Ltd., 
sjjecimen  resistance  grids  and  stampings  ;  Crompton  &  Co.,  Ltd.,  set 
of  working  drawings  and  a  four-machine  set ;  .lohn  Gibbs  &  Son. 
Liverpool,  electrically-driven  high-pressure  fan. 
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ELECTRICITY    AT    THE    SHELTON    IRON    CO.'S    WORKS. 


'\'\\\:  pi'iipiTties  of  lln'  ShclLon  Iron,  Steel  ami  Coal  Co.,  Ltd., 
of  Stoke-on-Trent,  are  of  considerable  extent,  and  include 
mines,  collieries,  coke  ovetis,  blast  furnaces  and  rolling;  mills. 
The  main  works  arc  situated  at  I'jtruria,  and  the  au.\iliary 
works,    includinEr  a  forsje,   at   Slielton.     Some   idea  of  the 


Fio.  1. — TunniNi:  Powkk  HorsK,  smeltox  Co.'s  Etbikia  Works 


size  of  the  company's  premises  may  be  jiathered  from  the 
fact  that  the  view,  tig.  8,  shows  but  a  corner  of  the 
Htruria  Works,  the  complete  electrification  of  whicli  is  being 
gradually  carried  out.  The  most  recent  development  in  the 
progress  of  the  electritication  of  tlie  plant  will  be  reviewed  in 
the  present  article. 

The  Shelton  works  contain  a  forge  and  four  mills,  namelv, 
a  sheet  mill,  and  16-in., 
iL'-in.  and  10-in.  mills. 
These,  together  with 
much  of  the  aux- 
iliary machinery  used 
ill  connection  with 
them — such  as  saws, 
sliears,  and  the  like, 
were,  until  recently, 
steam-driven,  the  steam 
being  generated  by  14 
Lancashire  boilers. 
Nine  of  these  boilers 
used  waste  heat  from 
the  heating  furnaces, 
but  the  remaining  five 
were  hand-fired.  By 
dispensing  with  these 
boilers  and  s  ii  b  s  t  i  - 
tuting  electric  drives 
for  two  of  the  smaller 
mills  and  the  auxiliary 
machinery,  it  was 
estimated  that  a  con- 
siderable financial 
benefit  would  result, 
provided  that  the  elec- 
tricity could  be  gene- 
rated by  a  prime  mover 
deriving  its  motive 
power  from  some  other 
source  of  waste  heat. 
This  was  available  in  the  exhaust  steam  from  the  reversing 
rolling-mill  engines  at  Etruria,  the  use  of  which  presented  the 
following  favourable  conditions  : — (rt)  Ample  supply  of 
otherwise  wasted  heat :  (b)  Demand  for  current, 
justifying    the    installation    of     a     good-sized    unit ;     (r) 


(iood  load  factor;  (il)  Displacement  of  incflicient  rolling 
mill  engines;  (e)  Displacement  of  extremely  wasteful 
steam  drives  on  auxiliary  machinery  ;  (/)  Displacement 
of  hand-tired  boilers  with  their  attendant  labour  and 
occupancy  of  valuable  ground  space. 

Xatiiral  corollaries  to  conditions  (i) 
and  (r)  were  that  the  ca|)ital  cost  per 
kilowatt,  and  the  cost  per  kilowatt  gene- 
rated, were  both  reduced  to  a  minimum. 
The  reversing  engines  driving  the 
:;2-in.  mill  at  Etruria  are  twin  cylinder 
simple  non -condensing  machines,  the 
cogging  engine  having  42  in.  x  (iO  in., 
and  the  finisliing  engine,  .")0  in.'  x  (iO  in. 
cylinders.  'J'liese  engines  are  supplied 
with  steam  at  about  120  lb.  per  s(i.  in. 
pressure,  and  120  superheat,  by  nine 
Lancashire  boilers,  seven  of  which  are 
hand  fired,  the  other  two  using  the 
waste  heat  from  the  heating  furnaces. 
These  engines  exhaust  into  a  riveted 
steel  main,  which  also  receives  the  exhaust 
from  four  small  auxiliary  engines.  The 
whole  of  the  exhaust  steam  is  passed 
ihrough  a  grease  separator,  and  is  thence 
conveyed  to  the  power  station  by  a  ;>6-in. 
riveted  steel  pipe,  carried  over  the  stock 
banks  and  canal,  as  shown  in  fig.  1, 
which  is  an  exterior  view  of  the  power 
station. 
The  exhaust  steam  pips  leads  to  an  accu- 
mulator constructed  to  the  design  of  Jlr.  P.  .J.  Mitchell,  one  end 
of  it  being  visible  in  tig.  1.  This  accumulator  is  capable  of 
supplying  steam  to  the  turbine  when  running  at  full  load,  for 
periods  of  one  minute,  during  which  there  is  a  cessation  in 
the  sup]ily  of  exiiaust  steam  from  the  mill  engines.  Steam 
from  the  accumulator  is  sup])lied  to  a  Wright's  heater- 
softener  through  a   control    valve   which  maintains  a  very 


Fig.  2.— Motor-driven  Hot  Saw,  Sic,  Shelton  Ikon  Works 


slight  pressure  in  the  heater.  Part  of  the  boiler  feed  water 
is  taken  from  the  circulating  water  system  through  the  heater 
softener,  the  remainder  lieing  discharged  from  the  surface 
condenser  as  distilled  water. 

Since  the  supply  of  exhaust  steam  from  the  mill  engines 
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is  very  erratic,  it  often  happens  that  the  full  demand  of  the 
turbine  and  the  capacity  of  the  accumulator  are  exceeded, 
when  the  steam  would  blow  to  waste.  As  much  use  as 
possible  has  been  made  of  this  excess  in  the  plant  under 
review,  some  of  the  surplus  steam  being  utilised  to  heat  the 
feed  water.  Two  tanks  (shown  in  fig.  1  with  conical  tops) 
are   provided,   each  with  a  capacity  of  650  gallons.      The 


Fig.  3.— WESTi.NGiiorst:  Tcrbink  1> 


THE  Po\vi:r  Stati 


water  for  the  boilers  is  taken  from  the  condenser  circulating 
water,  and  passed  through  these  tanks  in  series  on  its  way  to 
the  heater  softener.  Into  each  of  these  tanks  is  taken  a  pipe 
from  the  accumulator,  perforations  l)eing  drilled  in  these 
pipes  at  such  a  level  below  the  water  in  the  tanks  that  the 
pressure  due  to  the  head  of  water  al)ove  the  perforations  is 
fust  exceeded  by  that  at  which  the  relief  valve  on  the  accu- 
mulator itself  is  raised.  Thus,  the  water  in  the  tanks  is 
thoroughly  heated  at  each  peak  in  the  exhaust  steam  supply, 
whilst,  at  the  s<xme  time,  the  call  for  live 
steam  for  heating  purposes  is  much 
reduced.  The  actual  temperature  of  the 
water  at  the  feed  pumps,  maintained  by 
these  means,  varies  between  I'.tO  and  200' 
F.,  the  boilers  and  pumps  being  situ- 
ated across  the  canal  at  some  distance 
from  the  heat°r. 

Fig.  .■;  shows  the  inside  of  the 
power  house  and  the  1,000-kw.  (3,00<' 
R.p.M. )  mixed-pressure  \Yestinghouse  im- 
pulse-type turbine,  driving  a  three- 
phase  50-cycle  5,.J00-volt  pipe-ventilated 
alternator,  with  a  direct  -  connected 
exciter  having  a  radial  commutator. 
The  alternator  is  fitted  with  muslin  air 
filters,  arranged  so  that  one  can  be 
cleaned  whilst  the  other  remains  in 
use.  The  generator  supplies  current  to 
the  <S-panel  black  enamelled  slate  switch- 
board through  a  three-core,  paper-insu- 
lated double-armoured  cable.  The  volt- 
age is  kept  steady  by  a  Tirrill  regulator. 
The  high-tension  switchgear  is  contained 
in  cubicles  located  in  the  basement,  and 
is  mechanically  operated  from  the  switch- 
board in  the  turbine  room. 

The    various    500-volt    D.c.     motors  ^'°-  ^■~^'' 

in  the  Etruria  works  are  supplied  with 
current  from  a  G10-k\v.  5,500/500  -  r).")0-volt  trans- 
former, and  a  500 -KW.,  750-R.1'.m.,  500-volt  rotary 
converter,  both  of  which  are  illustrated  in  fig.  '.1.  The 
rotary  is  provided  with  an  exciter  and  a.c.  booster  mounted 
on  the  same  shaft.  The  current  from  the  rotary  is  con- 
trolled from  the  low-tension  panels  of  the  main  switchboard, 
whence  it  is  distributed  to  the  various  motors  in  the  Etruria 
works  by  overhead  transmission  lines. 


The  high-tension  alternating  current  is  transmitted  to  a 
sub-station  at  the  Shelton  works,  over  a  three-phase 
transmission  line  composed  of  bare  stranded  aluminium 
conductors  of  -2  S(j.  in.  area,  supported  by  creosoted 
timber  poles  ;  the  terminals  poles  are  steel  structures, 
and  the  wires  are  prevented  from  falling  to  the  ground  by 
galvanised  steel-wire  cradling.  Multiple  gap  lightning 
arresters  are  provided  at  each  end 
of  the  line. 

The  condenser  is  of  the  Leblanc 
surface  type,  and  has  a  cooling 
surface  of  5,."i00  sq.  ft.  An  Allen 
centrifugal  pump  is  driven  by  a^ 
72-B.H.i\  Westinghouse  motor  at  000 
R.P.M.,  and  circulates  the  condens- 
ing water  through  the  condenser 
and  over  the  Zylba  natural  draught 
cooling  tower,  shown  to  the  left  in 
fig.  1 .  The  condenser  dry-vacuum  pump 
is  of  the  Eeblanc  rotary  valveless  type, 
and  is  driven  l>y  a  24-H.P.  motor  at 
720  R.P.M.  These  pumps  with  their 
motors  are  illustrated  in  fig.  Id,  the 
condenser  being  situated  through  the 
wall  at  the  right.  The  pump 
motors  are  controlled  by  Westing- 
house  Admiralty  type  control  pillars. 

The  Westinghouse  motors  installed  at 
the  Etruria  works  are  of  various  types 
and  sizes,  and  perform  many  arduous 
duties,  including  the  driving  of  the 
feed  rolls,  skids,  and  raising  gear 
appertaining  to  the 
the  main  engines  of 
the  steam  for  the  mixed  pressure  turbine 
are  applied  to  the  driving  of  saws,  cranes, 
shears,  pumps,  &c.  Fig.  2  is  a  view  looking  towards 
the  finishing  rolls  of  this  mill,  the  rolls  being  visible 
in  the  background.  The  finished  stock  is  fed  from  the  rolls 
through  the  channel  way  on  to  the  rollers  in  the  foreground, 
driven  by  30-b.h.p.  railway  type  motors,  whence  it  is  trans- 
ferred by  skids  along  the  rails  away  to  the  right  to  cool. 
The  motors  employed  on   the  mill   feed  rolls  are  (lO-n.n.p. 


32-in.      mill, 

which     supply 

Other  motors 

drills. 


NVEitTEK  Plant,  Switchgeae,  and  Mill  Motoe  in  the 
Shelton  Woeks  Sub-station. 

railway  type  machines  and  are  located  beneath  the  mill  floor. 
This  location  is  hot  and  dusty,  so  that  totally  enclosed 
machines  had  of  necessity  to  be  used,  whilst  the  duty  is 
extremely  rough.  The  screwing  down  gear  for  the  cogging 
rolls  is  driven  by  a  55-b.h.p.  motor,  and  that  for  the  inter- 
mediate rolls,  by  a  railway  type  motor  of  ;')1  b.h.p.  situated 
on  a  gallery  between  these  stands  of  rolls.  The  skids  for 
transferrin?  the  material  from  the  cogging  to   the  inter- 
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inisliing  rolls, 


mediate,  and   from   the    intermediate  to  the 
are  also  motor-driven. 

As  the  finished  stock  is  fed  from  the  channel  way  shown 
in  lif,'.  L',  it  is  cut  off  to  the  desired  lengths  by  the  llowling 
saw  illustrated.  This  saw  is  driven  by  a  r>r)-ii  r.  ^Vestin<r- 
house  motor  shown  on  the  left.  The  saw  was  originally  a 
steam-driven  machine,  the  cylinders,  crank,  disk,  steam  pipes 
and  driver's  platform  being  clearly 
visible.  The  displacement  of  this  gear 
naturally  results  in  great  savings  since 
apart  from  the  steam  leaks  which  always 
occur  in  pipe  work  of  this  description 
tlie  elliciency  of  such  an  engine  is 
extremely  poor. 

Kig.  7  illustrates  a  girder-straigliten- 
ing  press,  driven  by  a  g-l-u.i'.  motor. 
Tliis  machine  is  situated  at  the  stock 
bank,  and  any  finished  stock  which 
deviates  from  tiie  straight  after  passing 
through  the  finishing  rolls,  is  brouglit 
to  it  to  be  corrected.  It  will  be  seen 
that  the  motor  drives  on  to  the  fly- 
wheel shaft  of  the  press  by  means  of 
a  belt,  and  it  will  be  recogised  that 
the  duty  must  often  impose  very 
heavy  momentary  overloads  on  the 
motor.  In  the  background,  to  the 
right,  will  be  seen  the  ]iower  station, 
cooling  tower,  high-pressure  steam  pipe 
and  the  feed-water  pipe  beneath  it. 

In  fig.  5  a  13-n.ii.i'.  motor  running  at  f,47(i  u.p.m.  is 
is  shown  driving  a  Craven  three-spindle  girder  drill  press 
through  a  belt  reduction.  The  motor  control  gear  is 
mounted  on  the  pillar  at  the  left  of  the  view. 

The  coal  for  the  coking  plant  is  brought  to  a  washing 
house  from  the  pits  and  is  washed  and  screened,  the  dirt 
being  carried  away  on  an  aerial  ropeway.      This  is  about 


on,  the  coke-oven  gas  being  UEed  to  advantage  in  a  gas 
engine-driven  electric  power  plant,  the  jacket  water-cooling 
tower  and  gas-holders  of  which  are  to  tje  seen  beyond  the 
near  end  of  the  coking  plant.  The  gas  is  washed,  and 
forced  through  coolers,  tar  extractors  and  purifiers  by  two 
Brjan-Donkin  rotary  blowers,  driven  at  Ii.'i  h.I'.m.,  through 
double  reduction  gearing  made  by  the  I'ower  Plant  Co.  These 


Fig.  5. — GiRDEK  Dkill  Pbess.  with  Westisghouse  Motor  Drive. 

blowere  are  driven  by  two  20-h.p.  Westinghouse  motors 
running  at  GOO  r.p.m. 

Some  of  the  blast  furnaces  may  be  seen  in  the  back- 
ground of  fig.  H,  a  boiler  plant  being  located  close  by 
them,  and  using  the  furnace  gas  for  fuel. 

The  hydraulic  jilant  at  the  blast  furnaces  is  a  mixed 
e(|uipment  embodying  steam  pumps  of  all  types,  sizes  and 
ages,  and  there  is  also  a  turbine-driven  centrifugal  blower. 
The  latest  addition  to  the  hydraulic  plant  equipment  is  a 
Mather  A-  I'latt  centrifugal  pump  driven  by  a  72-i!.u.P. 
compound-wound  motor,  running  at  between  (iOO  and 
1,000  K.P..M.  This  pumping  set  is  illustrated  in  fig.  6, 
in  which  view  the  motor  control  panel  can  also  be 
seen.  The  refuse  from  an  old  forge  tip  which  is  being 
worked,  is  discharged  at  the  Etruria  end  of  the  property,  the 


Fig.  (J. — 72-B.H.p.  Electrical  Pump  and  Switchgeab. 


Fig.  7.— Girder  Straightexixg  Press,  with  Motor. 


|-  mile  long,  and  carries  10  skips,  which  are  automatically 
emptied  on  to  a  tip  at  the  point  required.  The  motive  power 
for  this  conveying  equipment  is  an  8-H.r.  motor,  which  is 
situated  in  the  cabin  on  the  loading  platform  at  the  washing 
house.  The  washing  house  is  capable  of  handling  .")00  tons 
of  coal  per  working  day  of  10  hours,  and  supplies  the  coke 
ovens  shown  in  fig.  8.     Here  the  coking  process  is  carried 


tip  wagons  being  hauled  by  an  endless  cable  receiving  its 
motion  from  a  20-H.P.  motor.  This  motor  drives  through 
reduction  gear  to  a  drum,  around  which  the  haulage  cable 
is  taken.  The  slack  in  the  cable  is  taken  up  by  a  weighted 
bogie  carrying  a  sheave  and  running  on  inclined  rails. 

At  the  Shelton  works  a  sub-station  receives  the  incoming 
three-phase.    50-cyc!e,    .5,.3o(:i-volt     lines   from   the   power 
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house,  lig.  4  being  an  interior  view  of  the  sub-station. 
The  feeder  cables  are  taken  to  a  seven-panel  switchboard, 
from  which  connections  are  made  through  a  .")(iO-KW. 
5,500/5r>0-500-volt  step-down  transformer  to  a  oOO-kw. 
500-volt  compound-wound  rotary  converter  running  at 
750  R.P.M.,  the  rotary  V)eing  provided  with  a  liquid  starter 
for  starting  up  from,  the  d.c.  side.  The  shaft,  of  the 
rotary  is  similar  to  that  of  the.  machine  at  the  power  station, 


-Part  of  the  Shelton  Co.'s  Etrdbia  Works,  showing  Coal 
Washerv,  Aerial  RorEWAv,  i:c. 


but  the  booster  and  exciter  mounted  on  the  shaft  of  the 
latter  are  omitted  in  the  case  of  the  sub-station  rotary,  the 
rotor  of  this  machine  being  designed  so  that  the  rotor  of  the 
power  house  converter  can  be  put  in  its  place  in  case  of  a 
breakdown.  This  rotary  is  capable  of  carrying  a  i'5  per 
cent,  overload  for  two  hours,  and  usually  runs  from 
Monday  morning  to  Saturday  afternoon  without  a  stop. 

At  the  far  end  of  the  sub-station  is  a  350-J5.H.P. 
500-volt,  450  to  720  R.i'.Ji.  compound-wound  variable  speed 
D.c.  motor  which  drives  the  10-in.  mill.  The  motor  shaft 
is  provided  with  three  liearings,  a  3  ft.  r,  in.   rope  pulley 


to  i'40  n.r.:si.  The  mill  has  two  stands  of  three  high,  and 
two  stands  of  two  high  rolls,  and  produces  chiefly  light  stock 
and  notched  steel  bars,  such  as  are  used  in  ferro-concrete 
woi'k.  The  rope  drive  is  completely  shut  off  from  the 
interior  of  the  sub-station  by  steel  plate  guards,  so  that 
none  of  the  fluffy  matter  from  the  cotton  ropes  can  get 
into  the  motor  windings.  The  power  required  to  run 
the  10-in.  mill  light  is  50  to  ltd  kw. 

The  motor  driving  the  12-in.  mill  is 
similar  in  every  respect  to  the  above  ma- 
chine, except  that  it  is  fitted  with  a  3G-in. 
pulley.  This  drives  the  crankshaft  of  the 
displaced  engine  by  12  ropes,  the  rope 
pulley  on  the  engine  crankshaft  being 
14  ft.  (1  in.  in  diameter,  and  weighing  7  tons. 
The  engine  tly-wheel  is  left  in  place  and 
weighs  15  tons,  all  that  is  disconnected 
being  the  connecting  rod  big  end  and 
the  eccentric  strap.  The  engine  shaft 
is  driven  at  90  to  150  r.p.ji.,  and 
operates  one  stand  of  three  high 
bolting  rolls,  and  one  stand  of  finishing 
rolls  which  may  be  worked  either  two  or 
three  high. 

The  power  reijuired  to  run  the  12-in. 
mill  light  is  48  to  SO  KW. 

The  adoption  of  the  rope  drive,  moi'e 
particularly  in  the  case  of  the  10-in. 
mill,  may  a])pear  to  be  open  to  criticism. 
It  should,  however,  be  noted  that  the 
high  speed  of  the  motor  keeps  down  the 
cost  of  the  e(iuipment,  whilst  the  two 
motors  are  exactly  interchangeable, 
except  for  the  pulleys,  and  the  previous 
arrangement  of  both  mills  was  extremely 
favourable  for  the  rope  drives.  The 
motors,  whilst  they  are  in  no  way  too 
large  for  the  work,  have  proved  of  ample  power  and  have 
operated  satisfactorily  in  every  respect. 

There  are  a  number  of  small  Westinghouse  motors 
scattered  about  the  Shelton  works,  operating  on  the  500-\olt 
D.c.  circuit.  These  motors  replace  steam  drives  in  the 
majority  of  cases  in  which  they  are  applied  to  such  machines 
as  saws,  shears,  hoists  and  pumps. 

The  cost  figures  per  unit  of  electricity  generated,  over  a 


Fig.  It. — Converter  Plant  in  Power  Station. 


Fig.  10. — Westinghouse  Condenser  Pumps  in  Power  House. 


being  mounted  on  it  to  carry  12  li;-in.  cotton  ropes.  A 
liquid  starter  is  provided  for  the  motor,  the  starting  handle 
being  visible  on  the  wall  between  the  motor  and  the  rotary, 
and  the  speed  is  variable  by  a  shunt  field  rheostat.  The 
starter  itself  is  located  outside  the  building.  The  motor  will 
take  an  overload  of  25  per  cent,  for  one  hour,  and  of  100 
per  cent,  momentarily. 

The  rope  fly-wheel  of  the   10-in  mill  is  10  ft.  G  in.  in 
diameter  and  weighs  10  tons,  the  speed  varying  from  150 


period  of  six  months  working,  are  as  follows  : — Wages, 
•0331d.  ;  stores,  •0137d.  ;  fuel,  ■0(!38d.  ;  repairs,  nil  : 
total,  "llOGd.  These  figures  are  exclusive  of  interest  on 
capital  charges  and  depreciation.  The  cost  for  fuel  is  based 
on  the  average  time  which  the  turbine  ran  on  live  steam 
alone.  The  total  number  of  units  generated  in  this  period 
was  2,0'J0,000,  so  that  the  operating  costs  for  the  1,000-KW. 
set  may  be  taken  at  being  approximately  .£1,92G"GG  per 
annum. 
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rORTHCOMINQ    EVENTS. 


Nortbaniptun  Polytecbnic Institute.  Bt.  John  Street,  E  C.-Frldn.j,  December 
6tli.  Al  7. DO  p.m.  DiHtributinn  o(  prizes  and  certiHoates  by  the  M&rquesa 
of  Northftrapton. 

Saturday,  December  7ih.— Prom  0.30  p.m.  to  11  p.m.    Members'  and 
students'  annual  conversazione. 

Royol  Society  of  Arts.— Monday,  December  9th.  At  8  p.m.  Cantor  lecture 
on  "  Methods  ot  Economieing  Heat,"  by  Mr.  C.  R.  Darling.    Lecture  11. 

WwlncBdav.    Uccembcr    llth.— At  8  p.m.      Paper   on    "Natural    and 
Synthetic  Rubber,"  by  Dr.  I'.  W.  MoUwo  I'erkin. 

Institution  of  Meclianicol  Enfiineers  'Graduates'  AssociationK— Monday, 

Docchiliir  9th.  At  8  p.m.  Paper  on  "  'I'lio  New  Generating  Plant  for  tlie 
Port  of  Ciilcutta."  by  Mr.  C.  E.  Robertson. 

Institution  of  Electrical  Engineers  iNewcastle  Section).- Monday.  Decem- 
ber uth.  At  7.30  p.m.  At  the  Armstrong  College.  Newcastle.  Paper  on 
•■  Earthed  r.  Uncii'thed  Neutrals  in  .i.e.  System,"  by  Mr.  J.  S.  Peck. 

Wodni  sday,  December  llth.-  At  7  p.m.    At  the  Lit.  and  Phil.  Society's 
Rooms,  Mid4lle»4brouKb.    Paper  as  above. 

Institution  of  Electrical  Engineers  (Western  Section'.— Monday,  December 

9Ih.     Al  thi-  Merchant  Venturers'  Hall.  Bristol.     MeiliiiK. 

Institution  of  Post  Office  Electrical  Engineers  (Metropolitan  Centre).— 

Momltiv,  December  9th.  At  6  p  in.  M  tho  1.F..E.,  Embankment,  W.C. 
Paper  en  •'  Wireless."  by  Mr.  F.  Addey. 

Faraday  Society.— Tuesday.  December  10th.  At  6.80  p.m.  Dinner  at  the 
lidll.iirn  Itestaurant.  At  8  p.m..  at  the  I. E  E.  Lecture  on  "The  Electro- 
Motive  l-'orces  of  Concentration  Cells,"  by  Principal  A.  P.  hauric. 

Institution  of  Civil  Engineers.  -  Tuesday,  December  lOtli.  At  8  p.m.  Paper 
iiM  "The  Distribution  of  Producer  Gas  in  South  Staffordshire."  by  Mr.  H.  A. 
Humphrey. 

Institution  of  Electrical   Engineers   (Manchester   Students'  Section).— 

Tuesday.  December  lOlh.  At  7  UU  p.m.  At  the  Municipal  School  o(  Tech- 
noloRv.  Manchester,  Paper  on  "  Electric  Theatre  Installations,"  by  Mr. 
S  Burns. 

Institution  of  Electrical  Engineers  (Scottish  Section).- Tuesday.  December 
lOtii.    At  8  p.m.     Meutiiig  at  the  Princes  Street  Station  Hotel.  Edinburgh. 

Association  of  Engineers-in-Charge. —Wednesday,  December  llth.  At  8  p.m. 
At  St.  Bride's  Institute,  E.C.  Paper  on  "Modem  Methods  ol  Electric 
Wiring, "  by  Mr.  F,  Broadbeiit. 

Junior  Institution  of  Engineers.— Wednesday,  December  llth.  At  8  p.m. 
Presidential  address,  "btall  Ofilcers  in  Industrial  Works:  Their  Scientific 
and  Practical  Traioinc  and  Duties."  by  Sir  A.  Trevor  Dawson,  R.N. 

Saturday,  December  llth.— At  7  p.m.    At  Cazton  Hall.  Westminster, 
S.W.    Ueception,  dance  and  whist  drive. 

rhe  Dynomlcables.—Wedni  sday,  December  llth.  At  the  Hotel  Cecil.  Dinner. 

Institution  of  Electrical  Engineers  (London).— Thursday,  December  12th. 
At  8  p.m.  Paper  on  "  A  Single-plia^e  Motor  with  Pole-obanging  Windings," 
by  Mr.  H.  P.  Haigh. 

Institution  of  Electrical  Engineers  (Dublin  Section).- Thursday,  December 
l'2th.    At  8  p.m.    Meeting  at  the  Royal  College  of  Science,  Dublin. 


Institution    of    Electrical     Engineers    (Students'    Section).  —  Saturday, 

December   14tb.      At   7,    for   7.30   p.m.    At    the   Trocadero   Restaurant, 
Piccadilly  Circus,  W.    .Annual  dinner. 


NOTES. 


Institntion    and    Lectare    RIotes. — Institution-    of 

Electric.vl  Esgineees  (Dublin  Local  Section). — At  (he 
meetinff  on  November  14th,  Prof.  W.  Brown  g-.ave  an  account  of  the 
equipment  of  the  eleotrotechnolopfical  laboratories  of  the  Royal 
College  of  Science,  Dublin.  The  switchboard  consists  of  marble 
panels,  and  is  40  ft.  in  length.  There  are  18  machines,  by  various 
British  makers,  the  largest  being  a  30-kw.  dynamo  and  a  46-h.p. 
induction  motor  ;  six  smaller  machines  are  also  providetl,  as  well  as 
transformers  and  a  storage  battery.  The  testing  apparatus  includes 
an  oscillograph,  potentiometer,  i:e.,  and  provision  is  made  for 
experiments  on  electric  furnaces  and  high-pressure  work. 

Institution  of  Electrical  Engineees  (Newcastle  Local 
Students'  Section). — On  November  2."ith  Jlr.  P.  Grice  read  a  paper 
on  "  The  Heating  and  Cooling  of  Electrical  Machinery,"  outlining 
the  theory  and  illustrating  the  use  of  the  heating  time  constant 
in  deducing  information  as  to  the  behaviour  of  a  machine  under 
various  conditions.  The  inefficiency  of  radial  ducts  in  armature 
cores  was  pointed  out,  and  the  bad  effect  of  air  pockets  in  field 
coils.  The  use  of  artificial  methods  of  cooling  with  air  and  water 
was  also  discussed. 

Institution  of  Electrical  Engineebs  (Western  Section). — 
A  neat  pamphlet  has  been  issued  containing  the  names  of  the 
officers  and  Committee  of  the  Section,  extracts  from  the  articles  of 
association  and  the  rules  of  the  Local  Sections,  and  a  list  of 
members. 

Institution  op  Electrical  Engineers  (Manchester  Sec- 
tion).— A  meeting  was  held  on  Tuesday,  December  3rd,  when 
a  paper  was  read  by  Messrs.  J.  O.  and  R.  G.  Cuoliffe  on  "Some 
Problems  in  Traction  Development — Tramway  Feeding  Networks." 
A  long  and  interesting  discussion  followed,  which  was  replied  to  by 
the  authors. 


Institution  of  Electbical  Bngineeks  (Manchestkb 
Students'  Section).— At  a  meeting  on  Tuesday  last  week 
Mr.  S.  N.  C.  K.  Whitehead  read  a  paper  on  "The  Individual 
Electric  Drive  in  a  Modern  Weaving  Shetl." 

Physical  SociiiTy  ok  London.— The  eighth  annual  exhibition 
of  apparatus  will  be  held  by  the  Physical  Society  on  Tuesday, 
December  17th,  at  the  Imperial  College  of  Science  and  Technology. 
South  Kensington,  from  3  to  6  p.m.,  and  from  7  to  10  p.m. 

Society  of  Engineers  (Inc.).— On  December  2nd,  Mr.  P.  J. 
Waldram  read  a  paper  on  "Test  Deflections  in  Keinforced 
Concrete." 

Royal  Scottish  Society  of  Arts.— At  a  meeting  in  Edinburgh 
last  week,  Mr.  G.  A.  Dickie,  Birkenhead,  gave  a  description  of 
"  A  Miner's  Electric  Safety  Lamp,"  the  invention  of  the  author. 

Institute  of  Metals.— The  annual  general  meeting  of  the 
Institute  will  take  place  on  March  llth  and  12th,  1913,  at  Storey's 
Gate,  Westminster.  Amongst  the  papers  that  will  be  presented 
will  be  Dr.  G.  D.  Bengough's  Second  Report  to  the  Corrosion 
Committee,  in  which  he  will  deal  with  the  results  obtained  from 
the  experimental  condenser  which  has  been  running  continuously 
at  Liverpool  since  the  beginning  of  April.  A  ballot  for  the  elec- 
tion of  new  members  wUl  take  place  this  month  ;  applicants  for 
membership  should  send  in  their  forms  to  the  secretary  on  or  before 
December  lOth.  As  a  result  of  a  suggestion  contained  in  a  paper 
on  "The  Nomenclature  of  AUotb,"  read  by  Dr.  W.  Rosenhain 
before  the  Institute  in  January  last,  a  Committee  consisting  of 
representatives  of  the  Institute  of  Metals  and  Allied  Societies  has 
been  appointed  under  the  name  of  the  Nomenclature  Committee, 
and  will  shortly  hold  its  first  meeting. 

Royal  Institution.— The  following  are  among  the  lecture 
arrangements  before  Easter  :— Prof.  Sir  James  Dewar,  FuUerian 
Professor  of  Chemistry,  a  course  of  six  experimentally  illustrated 
lectures,  adapted  to  a  juvenile  auditory,  on  Christmas  lecture 
epilogues:  Alchemy,  December  28th;  Atoms,  December  3l8t; 
Light,  January  2nd  ;  Clouds,  January  I  th  ;  Meteorites,  January 
7th  ;  Frozen  Worlds.  January  nth.  Prof.  B.  Hopkinson,  two 
lectures  on  Recent  Research  on  the  Gas  Engine.  Prof.  Sir.l.  J. 
Thomson.  Professor  of  Natural  Philosophy,  six  lectures  on  the 
Properties  and  Constitution  of  the  Atom.  The  Friday  evening 
meetings  will  commence  on  January  17th,  when  Prof.  Sir  J.  J. 
Thomson  will  deliver  a  Discourse  on  Further  Applications  of  the 
Method  of  Positive  Rays. 

Birmingham  Association  of  Mechanical  Engineers.— On 
November  2nd  a  paper  on  "Electric  Lighting  Systems  and  Dynamos 
for  .Alotor-Cars "  was  read  by  Messrs.  J.  T.  Walton  and  A.  E. 
Brewerton,  who  recommended"  the  use  of  a  battery  in  conjunction 
with  a  dynamo  driven  from  the  main  engine,  and  described  the 
principal  systems  in  use.  An  extra  meeting  was  held  on  November 
21st,  when  Mr.  R.  Berry  read  a  paper  on  the  "Transmission  of 
Power  by  Belting. ' 

Association  oi  Mining  Electrical  Engineers.— At  a  meet- 
ing last  Saturday  at  Nottingham,  Mr.  E.  E.  Beadsmoore.  of  Tibshelf. 
submitted  a  paper  on  'A  Distance  Indicator  for  Underground 
Haulage  Signals. 

Association  of  Mining  Electrical  Engineers  (East  of 
Scotland  Branch).- The  following  are  the  dates  and  places  of 
meeting  for  the  remainder  of  the  1912-13  session  :— December 
20th,  Kirkcaldy  ;  January  24th,  1913,  Dunfermline ;  February 
22nd,  Edinburgh  ;  March  2Sth,  Dunfermline  ;  April  2.5th,  Kirk- 
caldy ;  May  10th,  Dunfermline. 

At  a  recent  meeting  of  the  Croydon  and  District  Launderers 
Association,  Mr.  A.  C.  Bostel,  of  the  Ciroydon  Corporation  Elec- 
tricity Works,  gave  a  lecture  on  "  The  Uses  of  Electricity  in  the 
Laundry." 

Horizontal  .4erials.— The  possibility  of  using  horizoutal 
in  place  of  vertical  antennte  is  of  special  interest,  in  that  the  con- 
struction of  the  former  is  simpler  and  cheaper.  Provided  account 
is  taken  of  the  special  properties  of  horizontal  aerials,  the  latter 
are  at  least  as  satisfactory  as  the  vertical  type  as  regards  both 
reception  and  transmission. 

M.  Turpain  has  recently  conducted  experiments  on  a  large  scale 
at  St.  Benoit  (Morocco),  and  communicated  his  results  to  the 
Assocn.  pour  lAvancemsnt  des  Sciences,  at  the  Nimes  Congress. 
Three  horizontal  wires,  each  400  m.  in  length,  were  arranged 
parallel  to  each  other  at  a  distance  of  25  cm.,  and  arrangements 
were  made  for  their  interconnection  in  various  manners.  The 
lowest  wire  was  10  m.  from  the  ground,  and  thorough  earth 
connection  was  effected  by  two  square  zinc  plates  (40  cm.  side) 
immersed  in  a  pond. 

When  using  only  one  of  the  horizontal  aerials,  signals  from 
Rochefort,  Brest,  and  Bizerta,  were  received,  as  well  as  those  from 
two  more  distant,  unidentified  stations— one  of  which  was  believed 
to  be  Poldhu.  Using  a  crystal  detector,  the  Eiffel  Tower  time 
signals  could  be  distinctly  heard  when  the  telephone  was  26  cm. 
from  the  ear.  Using  three  aerials  in  parallel,  the  latter  distance 
could  be  increased  to  33  cm.  before  the  signals  became  inaudible. 
Very  satisfactory  results  were  obtained  with  wires  200,  300  and 
400  m.  in  length,  stretched  along  dry  ground,  biit  reception  was 
not  nearly  so  good  as  with  the  former  elevated  aerials. 

A  400-m.  aerial  suspended  10  ni.  above  ground  level  was  com- 
pared with  a  vertical  aerial  carried  from  a  22-m.  mast,  and  present- 
ing a  total  length  of  148'5  m.  In  observing  time  signals  on  the 
same  day  and  with  the  same  detector,  the  signals  ceased  to  be 
audible  when  the  telephone  was  12  cm.  from  the  ear  using  the 
vertical  aerial  (the .  circuit  being  tuned  in  each  case  to  give 
maximum  sensitivity).  It  was  also  found  that  the  effects  of 
parasitic  waves  and  atmospheric  disturbances  were  less  serious  when 
the  horizontal  aerial  was  employed.  The  cost  of  the  latter  was 
about  half  that  of  the  vertical  aerial  with  which  it  was  compared. 
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Electrical  locomotives  at  the  Sydvaranjrer  Mines 

in  Iforway. — For  the  transport  of  "plifr"  or  fine  iron  ore  and 
briquettes,  the  Sydvaranger  Co.  has  built  an  electrical  railway, 
which  is  the  most  northerly  raUway  of  its  kind  in  the  world. 
Two  electrical  locomotives  have  been  constructed  for  this  line, 
which  are  shown  in  the  illustration.  At  the  time  when  these 
locomotives  were  ordered  there  was  some  quedtion  t  hat  the  regular 
Bupply  of  current  would  be  affected  by  the  heavy  falls  of  snow 
which  sometime  occur  in  these  latitudes,  but  these  anticipations 
have  happily  not  been  verified  during  the  two  winter  seasons  that 
the  line  has  been  at  work,  and  there  has,  as  a  matter  of  fact,  only 
been  a  stoppage  of  two  hours  on  account  of  snow.  The  compart- 
ment  for   the  driver   is  as  shown  in  the  illustration,  completely 


closed,  and  all'the'controlling  apparatus  is  arranged  in'such  alway 
that  the  driver  shall  not  be  obliged  to  move  from  his  place,  even 
if  the  direction  of  running  is  reversed.  The  weight  of  each  loco- 
motive amounts  to  11,000  kg.,  apart  from  which  it  also  carries 
ballast  of  6,000,  kg.,  so  as  to  obtain  the  necessary  adhesion.  Current 
is  supplied  to  the  locomotive  by  means  of  a  third  rail,  and  sliding 
shoe*  carried  by  the  bearings  of  the  engine. 

The  working  of  the  line  is  arranged  in  the  following  order  : — 
Every  4.")th  minute  there  is  run  a  train-load  of  18."  tons  gross  and 
about  100  tons  net,  distributed  on  four  wagons.  As  every  train 
has  to  be  weighed  and  shunted  under  the  loading  bridge,  these  must 
be  started  every  three-quarters  of  an  hour  as  follows  :  Seven  times 
with  a  loaded  train  :  twice  with  an  empty  train  :  four  times  with 
the  locomotive  only. 

Parliamentary    Notes. — Oil   and   Electric    Lamias 

(Testing).— Sir  Arthur  Markham  asked  the  Home  Secretary  how 
the  charge  of  £20  which  he  proposed  to  charge  safety  lamp  manu- 
facturers for  testing,  oil  and  electric  lamps,  was  made  up.  Mr. 
McKenna  replied  that  the  amount  of  the  fee  had  been  fixed  so  as  to 
cover  as  nearly  as  possible  the  expenditure  incurred  by  the  Govern- 
ment in  connection  with  the  test,  which  includes  the  charges  in 
respect  of  the  establishment  and  equipment  of  the  station,  the 
working  and  maintenance  expenses,  and  a  proportionate  part  of  the 
salaries  of  the  officials  employed  on  the  work.  It  was  not  possible, 
in,  a,  matter  of  this  kind,  to  make  any  close  estimate,  as  the  number 
of  lamps  likely  to  be  submitted  after  the  first  year  was  uncertain. 
but  he  had  no  reason  at  present  for  thinking  that  the  average 
annual  amount  received  in  fees  was  likely  to  show  any  surplus  over 
expenditure. 

Electrical  Work  on  Battleship.s.  — In  the  Parliamentary 
Papers  last  week,  Mr.  Barnes  asked  the  First  Lord  of  the  Admiralty 
whether  he  was  aware  of  a  dispute  in  progress  between  Messrs. 
Beardmore,  the  Fairfield  Shipbuilding  Co.,  and  Messrs.  John  Brown 
and  Co.,  and  the  electricians  in  their  fmployment  ;  whether  he  was 
aware  that  the  electrical  work  on  H.M.S.  ''onqiiero!;  H.M.S.  ^'ew 
Zcalayiif,  H.M.S.  Sciiit/iampton  and  H.MS.  Ar/axta  was  being  either 
inefficiently  done  by  apprentices  or  reglected  altogether  :  was  the 
Admiralty  passing  the  electrical  work  that  bad  been  or  was  being 
done  on  these  ships,  or  what  action  was  it  taking  ;  and  whether  he 
would  inquire  as  to  whether  the  employers  were  observing  the  fair- 
wages  clause  in  their  methods  of  dealing  with  the  dispute,  Dr, 
Macnamara  replied  that  the  Admiralty  was  aware  of  the  existence 
of  the  dispute  referred  to,  but,  except  in  one  case,  no  definite  com- 
plaint in  regard  to  the  fair  wages  clause  had  been  received  at  the 
Admiralty.  Inquiries  were  being  made  into  the  circumstances  of 
that  case.  Mr.  Barnes  could  rest  assured  that  none  but  satisfactory 
work  would  be  accepted  for  H.M.  ships. 

Copper, — The    returns    for   the    end   of    November,  as 

shown  by  Messrs.  H.  R.  Jlerton's  circular,  do  not  indicate  quite  so 
brisk  a  market  as  would  he  expected.  The  difference  in  European 
visible  supply  (including  Eotterdam  and  Hamburg  stocks)  is  3, OHO 
tons.  Withdrawals  from  English  and  French  stocks  are  more  in 
accordance  with  the  recovery  in  trade  now  taking  place,  the  English 
ports  having  transferred  or  sold  1,.5.5'.)  tons,  and  French  2,050,  an 
unusually  large  decrease  for  the  latter.  Against  this,  the  quantities 
afloat  from  Chile  and  Australia  are  rather  heavier.  Stocks  in 
Rotterdam  are  entered  as  .^50  tons  only. 

Turning  to  supplies,  we  find  that  Xorth  America  isaboiit  average, 
Spain  and  Portugal  considerably  above,  with  1,S06  tons,  Chile  ship- 
ments below  aveiage,  Australia  shipments  above.  Total  deliveries, 
at  41.828  tons,  are  good,  but,  as  before  remarked,  not  so  high  as 
might  be  expected. 


The  American  Copper  Producers'  Association  figures  for  American 
stocks  (end  of  October)  are  ,'!4,261  tons,  an  increase  of  6,10fi  tons  over 
the  quantity  for  the  end  of  September.  The  total  visible  supply  for 
the  end  of  October  was  80,602  tons,  an  increase  of  4,502  tons  on  the 
return  for  September  30th. 


Manchester  Electro-Harmonic  Society. — The  second 

concert  of  the  above  Society  was  held  on  Friday  evfning  last,  when 
a  goodly  number  of  members  and  visitors  were  present.  The  pro- 
gramme arranged  was  of  a  high-class  nature,  and  nothing  but 
praise  can  be  given  to  the  instrumentalists  for  the  brilliant  manner 
in  which  they  rendered  their  selections.  There  was  no  question 
but  that  the  items  were  very  greatly  enjoyed  by  those  present.  The 
singing  of  Mr.  Bridge  Peters  was  excellent,  though  his  voice  would 
have  been  heard  to  greater  advantage  in  a  larger  room.  The 
humorous  selections  given  by  Mr,  Wilfred  Ludlow  were  much 
appreciated,  Mr.  W.  J.  Smith,  hon.  musical  director  of  the  Society, 
is  to  be  congratulated  on  arranging  such  a  high-class  programme, 
and  it  is  to  be  hoped  that  he  will  be  equally  successful  on  the  next 
occasion. 

A  correspondent  writes : — "  I  was  in  Manchester  last  Friday  and 
decided  to  stay  for  the  Electro-Harmonic  concert  that  evening.  1 
found  it  so  good  that  I  feel  impelled  to  tell  my  fellow  members  of 
Tlif  Electro-Harmonic  Society  (as  our  Manchester  confreres 
ungrudgingly  call  it)  all  about  it. 

"The  fear  that  1  should  feel  an  'outsider'  among  so  many  people 
I  did  not  know,  was  at  once  dispelled  by  the  very  hearty  reception 
I  had  when  it  was  known  1  was  a  member  of  J//c  E.H.  Society. 
The  concert  was  timed  for  7. l.">,  though  it  did  not  actually  start 
till  7.30— a  still  early  hour  tor  a  Londoner — and  left  off  at  about 
10.4.J,  one  or  two  curtailments  having  to  be  made  in  order  to  get 
through  in  time.  The  first  thing  1  noticed  on  entering  the  room 
was  the  very  splendid  get  up  of  the  programmes,  which  are  far  more 
elaborate  than  our  London  ones.  (This  is  not  meant  for  an  odious 
comparison,  as  1  think  we  are  all  well  satisfied  with  what  we  get.) 
The  next  striking  feature,  and  one  which  struck  me  as  worthy  of 
emulation,  was  that  the  chairman,  Mr,  Cramp,  announced  that  the 
waiters  would  take  orders  before  the  beginning  of  the  first  item 
and  would  execute  them  at  the  end  of  it.  The  absence  of  waiters, 
with  their  accompanying  noise  during  the  turns,  was  a  very  pleasing 
feature  throughout  the  evening. 

"  But  the  best  deviation  of  all  from  our  practice  in  London  was 
the  number  of  intervals  that  were  allowed  between  the  turns.  It 
has  always  seemed  to  me  that  there  are  not  enough  allowances  for 
hobnobbing  at  our  London  concerts,  with  the  result  that  when  one 
moves  at  half-time  it  is  difficult  to  get  back  till  the  second  half  is 
nearly  finished  owing  to  the  many  acquaintances  one  meets.  In 
Manchester,  several  five  and  lO-minute  intervals  are  allowed  and 
are  much  appreciated.  Do  our  much  larger  audiences  in  London 
preclude  this  arrangement .' 

"  The  concert  itself  was  tip-top.  Too  classical  I  am  afraid  for  our 
London  people,  but  much  appreciated  in  Manchester,  as  was 
evidenced  by  the  reception  given  to  some  remarks  made  by  Mr. 
Smith,  of  Leigh  and  Bedford,  in  proposing  a  vote  of  thanks  to  the 
musical  director.  It  was,  to  me,  a  novel  sight  to  see  the  score  of  the 
music  on  the  chairman's  table,  and  to  see  with  what  relish  it  was 
followed  by  thope  around.  Not  that  the  comic  element  was  not 
well  received.  In  fact,  as  usual,  the  funny  man  elicited  the  most 
applause  and  got  most  encores.  A  very  excellent  baritone  singer 
was  the  only  other  to  get  encored,  encores  not  being  a  feature  of 
the  Manchester  concerts,  as  they  are  in  London.  Of  course,  it  is 
this  self-restraint  that  allows  time  for  the  many  intervals  I  have 
written  of. 

"  Altrjether  it  was  a  very  pleasant  evening,  and  reflects  great 
credit  on  Mr.  Hill,  the  secretary,  and  Mr.  Smith,  the  musical 
direct  :r  :  my  best  thanks  to  them  both  for  their  kind  welcome. 

"  In  conclusion.  I  have  to  repeat  the  message  that  appeared  in  a 
former  issue  of  this  paper,  viz.,  that  all  members  of  The  Electro- 
H.irmonic  are  cordially  invited  to  '  show -up '  at  any  of  the  Man- 
thester  Electro-Harmonics." 

The  Electro-Harmonic  Society. — The  next  Smoking 

Concert  will  be  held  at  the  Holborn  Restaurant  (King's  Hall)  on 
Friday  evening,  December  13th,  at  8  o'clock.  The  artistes  are  as 
follows :  Vocalists — Mr.  Edward  Davies  (t*nor),  Mr  Humphrey 
Bishop  (baritone),  Mr.  Charles  James  (bass") ;  Siffleur  and  humorist, 
Mr.  Arthur  Melrose  ;  Irish  comedian,  Mr.  Alfred  Hurley  ;  Humorist, 
Mr.  Will  Edwards  ;  Banjo,  Mr.  Joseph  Bull  :  Entertainer  at  the 
piano,  Mr.  Selwyn  Driver.  Solo  pianoforte  and  accompanist, 
Mr.  Bernard  Flanders,  A.R.A.M. 

Canada. — According  to  H.M.  Imperial  Trade  Corres- 
pondent at  Toronto,  a  company  has  been  formed  in  Ontario,  with 
a  capital  of  §1,000,000  (about  £205,.)00),  for  the  purpose  of  manu- 
facturing and  dealing  in  electrical  and  other  machinery,  generators, 
motors,  dynamos,  lamps  and  electrical  devices  and  supplies  of  all 
kinds.  The  name  can  be  obtained  from  the  Board  of  Trade  Com- 
mercial Intelligence  Department  in  London. 

The  Sleepinjj  Passenjrer. — A  builder's  labourer  went 

to  sleep  in  a  tramcar  on  the  night  of  August  26th,  and  he  awoke 
to  find  himself  in  the  car  depot.  Picking  his  way  out  through  the 
rails  he  fell  into  a  pit  and  was  injured.  While  holding  that  the 
servants  of  the  Metropolitan  Electric  Tramways.  Ltd.,  were  negli- 
gent for  not  searching  the  car,  the  Marylebone  County  Court  judge 
held  that  the  plaintiff  was  equally  to  blame,  and  he  gave  judgment 
for  the  company. 
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The   Electrical  Trades    Benevolent  Institution. — 

The  performance  of  "The  Second  Mri>.  Tanqueray,"  eriven  on 
Ootobor  Kith  by  thp  Garrirk  Oramatic  Society  in  aid  of  the  funds 
of  the  Elfotrical  Trades  Benevolent  Institution,  was  a  BUCceBS  in 
every  way.  Not  onl_v  did  it  provide,  for  those  who  were  able  to 
avail  themselves  of  it,  an  opportunity  for  spendinp;  an  enjoyable 
cveninir  in  the  presence  of  a  lartre  company  of  kindred  electrical 
spirits  listening  to  an  excellent  rcnderinj;  of  the  piece  by  talented 
members  of  the  Society,  but — and  this  is  really  the  main  considera- 
tion— it  has  broHffht  from  the  Society  out  of  the  proceeds  of  the 
performance  a  donation  of  £.')0  for  the  Benevolent  Fund.  Thanks 
are  due  to  the  (i;irrick  Society,  to  the  members  of  the  Benevolent 
Fund  Committee  and  others  who  pushed  the  sale  of  the  tickets,  to 
ele<;trical  firms  and  individuals  who  bought  them,  and,  of  course, 
to  Mr.  Ilawes,  the  secretary  of  the  fund,  for  workini;  so  arduously  to 
make  a  success  of  the  event. 

Tlie   Bradford   Strike. — Om-  correspondent  writes  : — 

"The  electricans'  dispute  at  Bradford  remains  unsettled.  The 
Lord  Mayor's  offer  of  arbitration  has  been  refused  by  the  employers, 
whilst  the  men  did  not  preatly  favour  that  course,  and  at  a  meetinp 
of  the  Bradford  Trades  and  Labour  Council  on  Thursday  last,  it 
was  stated  that  the  men  thought  it  desirable  that  a  meeting  of 
the  workers  eneafred  in  the  buildinj;  and  fumishinpr  trades  in 
Bradford  should  be  convened  to  discuss  the  matter.  It  appeared 
that  a  larere  numlier  of  the  electricians  on  strike  were  obtaining 
jjood  employment  outside  Bradford,  and  if  the  period  of  waitinjr 
was  prolonpred  the  objects  of  the  men  mifrht  be  defeated,  for  their 
strength  locally  was  beinu  seriously  depleted  owing  to  strikers 
(fetfiner  fresh  employment  elsewhere.  It  was  decided  that  the 
suppestion  of  the  electricians  should  be  carried  out  and  a  meeting 
of  the  builders  and  furnishers  convened." 

The  B.E..4.H,.\, — We  are  notified  that  the  annual  general 
meeting  of  the  British  Electrical  and  Allied  Manufacturers'  Asso- 
ciation (Inc.)  will  be  held  in  the  Leclurc  Theatre  of  the  Institu- 
tion of  Electrical  Engineers,  Victoria  Embankment,  W.C.,  on  Friday, 
January  24th,  191.S,  at  2.:iO  jini.  The  business  will  include  the 
reading  of  the  annual  report  and  balance-sheet,  and  the  election  of 
five  members  of  Council  to  fill  retirements  under  the  articles  of 
association.  The  annual  dinner  of  the  Association  will  be  held  on 
the  fame  day,  the  Right  Hon.  Lord  Ampthill,  G.C.I.E .  Sec,  Pre- 
sident of  the  Association,  presiding.  Details  of  arrangements  for 
the  annual  dinner  will  be  forthcoming  shortly. 

L.r.r.    Coal    Bill. — The   annual  maintenance  votes  for 

1912-13  include  a  provision  of  £'.I2.H.">0  in  respect  of  coal  for  use  at 
the  Greenwich  generating  station,  but  it  is  pointed  out  that  owing 
to  the  high  price  of  coal  consequent  on  the  coal  strike,  and  to  the 
necessity  for  burning  a  larger  quantity  than  was  estimated  by 
reason  of  the  breakdown  of  one  of  the  larger  turbine  units, 
the  vote  will  be  exceeded  by  an  estimated  sum  of  £40,700. 


OUR    PERSONAL    COLUMN.  ,. 

ITie  Editors  invite  eUctrical  fiii/mmrs,  wketlifr  connected  with  thf 
technical  or  the  commercial  xide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  ofKcialf,  to  keej)  readers  of  the 
Electbical  Review  posted  as  to  thfiir  morematts. 


Central    Station    Officials.  —  At    the    invitation    of 

Aid.  Josejih  Clifton,  chairman  of  the  Peterborough  Town  Council 
Electricity  Committee,  the  whole  staff  of  the  works  sat  down  to 
dinner  together  last  week.  Interesting  speeches  were  made  by  Mr. 
.1.  C.  Gill,  the  city  engineer,  and  other  members  of  the  party.  In 
the  course  of  the  evening,  Mr.  T.  Rowlands,  works  engineer,  on 
behalf  of  the  staff,  presented  Aid.  Clifton  with  a  large  framed 
picture  representing  the  exterior  and  interior  of  the  works,  various 
parts  of  the  plant,  the  members  of  the  staff  and  other  details. 

Me.  C.  Mittelhausen",  electrical  engineer  and  tramway  manager 
to  the  Bexley  U.D.C.,  has  resigned  his  position. 

The  marriage  has  taken  place  at  St.  Margaret's  Church, 
Lowestoft,  of  Mr.  Ralph  Hardy,  assistant  engineer  at  the 
Lowestoft  Electricity  Works,  and  Miss  Margaret  S.  Dance,  daughter 
of  Mr.  C.  W.  Dance,  of  Lowestoft.  The  presents  included  a  large 
tantalus  from  the  electrical  staff. 

The  Ilford  U.D.C.  has  appointed  Mr.  George  Edward 
Williams,  of  Finchley,  as  second  charge  engineer  at  the  electricity 
works. 

In  consequence  of  the  resignation  of  the  second  engineer-in- 
charge,  Mk.  G.  Ingram,  the  Bermondsey  Electricity  Committee  has 
decided  to  promote  the  third  engineer-in-charge,  Mr.  P.  G. 
Campling,  to  the  vacant  post,  at  £120  per  annum,  rising  to  £1-1:0. 
Mb.  C.  .T.  Oake,  junior  engineer-in-charge  and  switchboard 
attendant,  is  to  be  promoted  to  the  position  of  third  engineer-in- 
charge.  at  £110,  rising  to  £130. 

The  staff  at  Colne  electricity  works  has  been  re-arranged  owing 
to  resignations.  Mr.  George  Chadwick  has  been  promoted  to  the 
position  of  senior  charge  engineer. 

Mb.  B.  D'rane  has  resigned  his  position  as  assistant  mains 
engineer  to  the  St.  Marylebone  electric  supply,  having  obtained  an 
appointment  with  the  Para  Electric  Railways  and  Lighting  Co., 
Brazil. 

The  Dudley  Corporation  Lighting  Committee  has  passed  a  reso- 
lution recommending  that  Mb.  C.  E.  Savage,  electrical  engineer, 
who  has  tendered  his  resignation,  receive  the  thanks  of  the  Council 
for  the  able  manner  in  which  he  has  conducted  the  working  of  the 
electric  power  station  during  his  engagement. 


Mb.  II.  C.  Api'LEby  has  resigned  hiB  position  as  senior  shift 
engineer  with  the  Kidderminster  and  District  Electric  Lighting:  and 
Traction  Co.,  in  order  to  take  up  the  duties  of  shift  engineer  at  the 
Rawtenstall  Corporation  Electricity  Works. 

General. — Upon  his  resignation  as  chief  electrician  at 
the  Bentley  Colliery,  Doncaster,  Mb.  Babher  has  been  the  recipient 
of  a  handsome  gold  watch  from  the  oflicials  and  employijs  of  the 
colliery.  Mr.  Barber  has  obtained  a  post  in  India  in  connection 
with  the  construction  of  a  railway  there. 

Mr.  T.  .T.  McKavanagh  has  resigned  his  position  as  chief  elec- 
trician of  the  C8.  Miniu,  and  on  December  Ist  he  took  up  the  duties 
of  Lecturer  and  Demonstrator  in  Electrical  Engineering  at  the 
Technical  Institute,  Shawinigan  Falls,  (,>uebec.  He  is  equipping 
the  electrical  engineering  laboratory,  and  will  be  glad  to  have  lists 
from  makers  of  laboratory  supplies. 

Mb.  CuARLE.'i  1'.  Bennett  has  resigned  the  chairmanship  of  the 
Sheffield  Corporation  Electric  Light  Committee. 

Four  members  of  the  Blackpool  Tower  electricity  staff — Messbs. 
John  Bamder,  Sid.  <,iricK,  Cyril  Davies  and  George  Nelsok — 
have  left  Blackpool  for  Sydney,  New  South  Wales,  to  join  Mr.  C. 
Grundy  and  other  old  Tower  employes  who  left  Blackpool  some 
weeks  ago.  Each  of  the  "  emigrants  "  received  a  memento  from 
the  Tower  staff. 

Mr.  J.  D.  Taylor,  assistant  superintending  engineer  of  the 
engineering  department  of  the  Post  Office,  has  been  appointed 
superintending  engineer.  East  District,  Scotland. 

Mb.  T.  H.  Mattrewman,  M.Eng.,  who  graduated  with  honours 
in  the  Liverpool  University,  has  been  appointed  Lecturer  in  Elec- 
trical Engineering  at  the  University  of  Ilong  Kong.  Mr.  Matthew- 
man  had  a  distinguished  career  in  Liverpool,  holding  a  Senior  City 
Scholarship  as  well  as  the  David  Rew  Memorial  Scholarship. 

ConNCiLLOB  D.  B.  Foster,  of  Leeds,  by  trade  an  electrician,  has 
just  conducted  a  debate  with  Tom  Mann,  in  the  Leed."  Albert  Hall, 
on  "  Syndicalism." 


NEW    COMPANIES    REGISTERED. 


FarriDfrdon  Eleefric  Light  and  Power  Co.,  Ltd.  (125,.573). 

— ThiB  company  was  reBisterca  on  November  27th,  with  a  capital  of  f  Q  500  in 
i^l  Bharen,  to  party  on  thi-  huainese  indicated  by  the  title,  and  to  adopt  an 
agreement  with  the  Rnral  DiBtricta  Electric  UrdertaVinK,  l,td.  The  sub- 
scribers (with  one  share  each)  are  — H.  T.  Harrison,  11.  Victoria  Street,  S.W., 
engineer;  W.  Riggs,  3.3,  Davies  Street,  W.,  engineer  ;  L.  K.  Jones.  29,  Wood- 
stock Avenue,  Hendon.  N.W.,  gentleman:  H.  U.  Andrews.  54,  New  Broad 
Street.  E.G.,  A.C.A.  ;  H  I'Anaon  Jonen,  62.  London  Wall.  E.C.,  Bolioitor ; 
W.  G.  C.  Masham,  54.  New  Uroad  Street.  E.O.,  secretary ;  Miss  M.  Fates,  77, 
Broadway,  Beiley  Healh  Minimum  cash  subscription,  100  shares.  The  first 
directors  are  H.  T.  Harrison.  W.  Riggs.  O.  H.  Valpy.  and  J.  Jacobs,  J.P. ; 
qualification,  £60.    Registered  by  T.  J.  Jones,  54,  New  Broad  Street,  E.G. 

Ketamiea   Syndicate.    Ltd.    (12.5,fi02).— This     company  was 

registered  on  November  28th.  with  a  capital  of  f  2,0(X)  in  f  I  shares,  to  acquire 
from  W.  McLoughlin  an  invention  relating  tn  improvements  in  mica  and  the 
iike  insulators  and  screens,  and  to  carry  on  the  business  of  insulating  material 
and  electrical  instrument  manufacturers,  Ac.  The  subscribers  (with  one  share 
each)  are;— A.  Round.  21,  Waterloo  Street.  Birmingham,  solicitor;  O.  F. 
Oloster,  21,  Waterloo  Street,  Birmingham,  solicitor.  Private  company.  The 
number  of  directors  is  not  to  be  more  than  Ave  ;  the  subscribers  are  to  appoint 
the  first ;  remuneration  as  fixed  by  the  company.  Registered  office,  'i\, 
Waterloo  Street,  Birmingham. 


OFFICIAL    RETURNS    OF    ELECTRICAL! 
COMPANIES. 


Keighlcy    Electrical    EDgraeeriiig   Co.,    Ltd.    (14.893).— 

Capital  flO.roO  in  £1  shares  (3.000  prt  f  .1.  Return  dated  September  2tth.  1912 
(filed  November  5th).  4,200  ord.  and  1,.?00  pref.  shares  taken  up  :  £\  per  share 
called  up  on  2.588  ord.  and  1,100  pref. ;  JC3,988  paid  ;  £2  012  considered  as  paid 
on  1,012  ord.  and  400  pref.  shares.    Mortgages  and  charges :  £5,000. 

Cape  Electric  Tramways,  Ltd.  (54.636).— Capital  £500.000  in 

£1  shares.  Return  dated  November  13th.  1912 ;  491,002  shares  taken  up ; 
£91,222  paid  ;  £400,000  considered  as  paid.    Mortgages  and  charges :  £463,000. 

Concordia  Electric  Wire  Co..  Ltd.  (74,416).— Capital  £2,000 

in  £1  shares.  Return  dated  October  14th,  1912.  All  shares  taken  up.  IDs. 
per  share  called  up  on  1,993,  and  £1  per  share  on  7.  £1.003  10s.  paid.  Mort- 
gages and  charges  :  Nil. 

Falvey's  Tnrhine    Syndicate,   Ltd.— Two    debentures    dated 

November  14th.  1912,  to  secure  £25,  each  charged  on  company's  property, 
present  and  future,  including  uncalled  capital.  Holders  ;  C.  A.  F.  Green,  53, 
Peak  Hill,  Sydenham,  and  H.  P.  Crick,  PenningtoD  Vicarage,  Ljmirgton. 

Singapore  Electric  Trannvayi*,  Ltd.  (S4,08S).— A  memo- 
randum of  satisfaction  to  the  further  extent  of  £3,900  of  debentures,  dated 
November  30th,  1906,  securing  £360,000,  has  been  filed. 

Samuel   Harford   &   Co.,   Ltd.— Second   mortgage  debenture 

dated  November  29th,  1912,  to  secure  £1.000,  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital.  Holder  : 
N.  WooUright,  Holly  Bank,  15,  Hargreaves  Road,  Liverpool. 

Newton  &  Pycroft,  Ltd.— Mortgage  on  Alfred  Street  Mills, 
Ashforth  Street,  Nottingham,  dated  November  16th,  1912,  to  secure  all  moneys 
due  or  io  become  due  from  the  company  to  London  City  and  Midland  Bank, 
Ltd.,  5,  Threadneedle  Street,  E.C. 

J.  Kirby  &  Co.  (Leeds),  Ltd.— Debenture  dated  November  5th, 
1912,  to  secure  £400,  charged  on  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holder  :  W.  Scott,  "  Dunelin,"  Roandhay, 
Leeds. 
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CITY    NOTES. 


River  Plate  Electricity  Co.,  Ltd. 

An  extraordinary  general  meeting  of  the  shareholders  of  the  above 
company  was  held  on  Wednesday,  at  the  offices,  tJ2,  New  Broad 
Street,  E.G.,  Mr.  M.  W.  Mattison  presiding. 

The  Chairman  proposed  the  following  resolution  : — "  That  the 
arrangement  entered  into  between  the  River  Plate  Electricity  Co., 
Ltd.,  and  the  Argentine  Co.  called  '  La  Electrica  del  Korte,'  for  the 
joint  working  of  the  stations  and  businesses  of  the  separate  companies 
in  the  city  of  Tucuman,  and  in  the  city  of  Santiago  del  Estero, 
Argentine  Republic,  be,  and  the  same  is  hereby,  approved  and  con- 
firmed." He  said  that  the  arrangement  was  a  very  important 
one  as  far  as  their  Tucuman  undertaking  was  concerned. 
Its  immediate  effect  provided  for  a  working  agree- 
ment with  the  La  Electrica  del  Norte  Co.,  including 
a  complete  pooling  of  the  earnings  of  the  two  undertakings,  and 
ultimately  it  contemplated  a  complete  fusion  between  the  two 
companies  as  far  as  Tucuman  was  concerned.  It  had  nothing 
whatever  to  do  with  their  La  Plata  or  Ensenada  undertakings, 
which  formed  the  principal  part  of  the  business  of  the  company. 
As  they  were  aware,  for  many  years  they  had  supplied  electric  light 
and  power  to  private  consumers  in  Tucuman,  and  until  recently 
their  only  competitor  was  the  del  Norte  Co. — an  Argentine 
company.  That  company,  besides  supplying  private  consumers,  held 
the  public  lighting  contract,  and  owned  the  only  tramway 
system  in  the  city.  In  addition,  it  owned  an  electric 
light  station  at  Santiago,  and  altogether  the  interests  of  that 
company  in  the  city  were  considerably  larger  than  theirs.  The 
geographical  position  of  the  city  precluded  the  possibility  of  its 
ever  being  a  great  industrial  centre,  and  it  was  obviously  not  a 
place  which  could  support  two  competing  power  stations. 
Therefore,  as  the  directors  of  both  company's  were  businees  men, 
it  was  clear  that  sooner  or  later  they  would  come  together  and 
combine  their  interests.  It  was  possible  that  the  arrangement 
now  under  consideration  had  been  somewhat  accelerated  in  the 
matter  of  time  by  the  advent  of  a  company  called  the  Hydro- 
Electric  Co.  of  Tucuman.  That  was  an  Argentine  company 
which  held  a  concession  to  develop  water  power  at  a  point 
on  the  River  Lules,  some  1.5  or  10  miles  from  Tucuman.  The 
board  had  known  a  good  deal  about  the  scheme  from  its  incep- 
tion. The  original  idea  was  to  develop  power  on  the  river  and 
convey  it  on  overhead  wines  to  Tucuman  and  sell  it  in  bulk  to 
companies  like  themselves.  That  was  a  proposition  to  which  they 
neither  could,  nor  did,  take  olijection.  They,  however,  never  thought 
the  project  was  commercially  sound,  and  therefore  they  declined 
to  risk  their  money  in  it,  but  they  always  expressed  their  readinefs 
to  purchase  in  bulk  at  a  fair  price.  But  the  company  had  refused 
to  deal  with  them  on  those  lines — they  were  not  content  to  be 
wholesale  sellers  of  power,  which  was  the  ri'ile  adopted 
by  nineteen-twentieths  of  all  successful  hydro-electric  companies 
in  existence  in  the  United  States  and  elsewhere  ;  they  resolved 
to  be  retail  sellers  as  well — in  other  words,  instead  of  being  content 
with  one  profit,  they  desired  to  get  two,  with  the  result,  he  ventured 
to  say,  that  they  would  get  neither.  The  competition  at  Tucuman 
had  started  ;  the  installation  of  the  Hydro-Electric  Co.  was  com- 
pleted to  the  extent  that  they  were  able  to  deliver  light  and  power 
in  the  city,  and  from  about  the  middle  of  November  they  had  been 
supplying.  They  had  issued  a  tariff  which,  as  they  (the  directors) 
expected,  was  a  highly  competitive  one.  They  were  advised  that 
even  if  the  Hydro  Co.  could  get  the  whole  of  the  private  lighting, 
which  was  done  now  by  both  companies — a  most  absurd 
and  ridiculous  supposition— the  rates  they  were  charging 
would  not  produce  a  net  revenue  which  would  equal 
depreciation  and  interest  on  debentures.  As  far  as  that 
company  and  the  del  Norte  were  concerned,  they  had  met  the  rates 
by  corresponding  reductions,  and  if  the  Hydro  Co.  cut  the  rates  still 
further,  they  would  follow.  The  board  deplored  that  ridiculous 
waste  of  money,  but  they  were  on  the  defensive,  and  they  could  do 
nothing  else.  He  supposed  the  idea  of  the  Hydro  Co.  was  that,  if  the 
competition  was  made  severe  enough,  the  existing  companies  would 
be  tired  out,  and  though,  in  the  meantime,  the  competitor  might 
make  losses,  he  would  get  them  back  when  the  other  competitors 
were  frozen  out.  The  pooling  arrangement  between  themselves 
and  La  Electrica  del  Norte  they  considered  a  most  important 
step,  for  a  combination  of  the  interests  of  the  two  companies  meant 
that  if  the  Hydro-Electric  Co.  elected  to  continue  the  iight,  they 
would  have  to  fight  a  united,  instead  of  a  divided  interest.  There 
was  the  further  consideration  that  the  union  of  the  two  stations 
and  the  two  staffs  would  mean  a  substantial  reduction  in  working 
expenses.  Another  point  which  had  to  be  weighed  with  them  was 
that  this  arrangement  would  enable  them  to  keep  the  finances  of 
the  fight  in  Tucuman  largely  apart  from  their  undertakings  in 
Ensenada  and  La  Plata.  As  to  how  long  the  fight  was  likely  to  go 
on,  he  could  only  say  it  would  last  so  long  as  was  necessary  to 
secure  to  La  Electrica  del  Norte  and  themselves  that  full  share  of 
the  business  of  lighting  and  power  and  traction  to  which  they  were 
entitled.  It  might  take  time,  but  however  long  the  time  they  were 
prepared  to  wait,  as  they  had  no  fixed  charges  to  look  to  in  Tucuman 
or  for  interest,  and  they  had  ample  resources  in  other  directions. 
Sooner  or  later,  those  who  controlled  the  Hydro  Co.,  if  they  ever 
desired  a  return  upon  the  capital,  would  have  to  face  the  facts  and 
revise  their  whole  programme  in  accordance  therewith.  In  the 
meantime    they    would   do   what  every  self-respecting   company 


would  do  in  like  circumstances — maintain  at  all  costs  the  bulk  of 
their  business  in  the  city.  He  might  take  that  opportunity  of 
telling  them  that  in  La  Plata  and  Ensenada,  things  had  continued 
to  develop  favourably  on  the  lines  he  had  indicated  at  the  last 
meeting,  and  unless  something  untoward  happened  in  the  next  few 
weeks  they  would  be  able  to  present  them  with  a  satisfactory  report 
next  April.  There  was,  of  course,  no  probability  of  the  board 
recommendingany  increase  at  present  on  the  dividend  of  10  per  cent 
which  had  been  paid  for  some  time,  but  he  thought  they  might 
confidently  anticipate  that  the  profits  would  admit  of  the  payment 
of  such  a  dividend  with  a  handsome  surplus.  If  the  present 
situation  continued  in  Tucuman  until  the  spring,  he  thought  it 
not  unlikely  that  the  board  would  decide  to  put  the  surplus  to  a 
special  account  applicable  to  the  maintenance  of  their  position 
there.  For  some  time  they  had  had  the  position  in  Tucuman  in 
their  mind,  and  had  been  making  provision  against  it,  and  that,  with 
the  surplus  they  would  have  this  year  would,  he  believed,  provide 
them  with  the  sinews  of  war  to  carry  on  the  fight  for  a  longer 
period  than,  in  his  opinion,  it  was  likely  to  last. 

Mb.  Robert  Miller  seconded  the   resolution,  which,  after   a 
short  discussion,  was  carried. 


London  Electrical  Trading  Co.,  Ltd, —Dr.  Charlton 

Bastian,  F.R.S.  (chairman),  presided  on  Tuesday  last  at  the  offices, 
21,  Broad  Street  House,  E.G.,  over  the  second  ordinary  general 
meeting  of  the  above  company.  We  have  received  the  following 
report  of  the  proceedings  ;  In  moving  the  adoption  of  the  report 
and  balance-sheet,  the  chairman  said  that  although  only  a  small 
profit  had  been  earned  during  the  initial  period  of  18  months 
covered  by  the  accounts,  nevertheless,  the  prospects  for  the  current 
period  were  very  satisfactory,  and  only  that  day  the  company  had 
booked  an  order  for  1,150  heaters  of  a  gross  value  of  over  £3,000. 
Bastian  heaters  were  now  being  supplied  to  many  foreign 
markets  from  London,  Paris  and  Berlin,  and  a  satisfactory  in- 
crease in  the  demand  was  shown  by  the  fact  that  the  sales  since  the 
date  of  the  balance-sheet  showed  an  increase  of  nearly  40  per  cent., 
as  compared  with  the  sales  during  the  corresponding  period  the 
previous  year.  Business  had  already  been  opened  up,  not  only  in 
the  home  market  but  also  in  Germany,  France,  Spain,  Scandinavia, 
Russia  and  several  other  Continental  countries,  but  there  were 
many  markets  in  which  the  company  had  yet  to  create  a  demand 
for  their  products,  and  r-S  further  working  capital  could  be  profit- 
ably employed  in  this  direction  it  had  been  decided  to  offer  the 
unissued  balance  for  subscription  amongst  the  shareholders.  Mr. 
A.  R.  Newman  seconded  the  motion,  and  it  was  carried  unanimously. 

Isle  of  Thanet  Electric  Tramwavs  and  Lighting 

Co.,  Ltd. — The  directors'  report  for  the  year  ended  Sept.  30th  shows 
a  profit  of  £r,l,76'.»,  compared  with  £21,78.5  in  the  previous  year. 
The  exceptionally  wet  and  stormy  weather  during  the  season 
caused  the  traffic  receipts  to  show  a  decrease  of  £2,683.  The  sale 
of  electricity  increased  by  £1,685,  or  nearly  24  per  cent.  The 
amount  of  undivided  revenue  at  the  disposal  of  the  company, 
including  £2,282  brought  forward,  is  £13,831,  and  the  directors 
recommend  a  dividend  of  2J  per  cent,  on  the  preference  shares, 
leaving  £10,081,  out  of  which  it  is  proposed  to  place  £1,500  to 
reserve  account,  to  appropriate  £5,000  towards  future  maintenance  of 
permanent  way,  to  add  to  third-party  insurance  reserve  £1,000,  and 
to  carry  forward  £2,581. 

linited  Electric  Trams  of  Monte  Video,  Ltd.— The 

directors  have  declared  an  interim  dividend  at  the  rate  of  6  per 
cent,  per  annum  on  the  ordinary  shares,  for  the  half-year  ended 
September  30th. 

Capital  Reduction. — A  petition  for  confirmation  of 
reduction  of  capital  of  the  Metropolitan  Electric  Tramways,  Ltd., 
from  £1,500,000  to  £1,078,504,  is  to  be  heard  in  the  Courts  on 
December  10th. 

Lima    Light.    Power    and   Tramways    Co.— The 

directors  of  the  Empensas  Electricas  Asociadas  have  declared  a 
dividend  of  \\  per  cent,  on  the  shares  for  the  quarter  ended 
September  30th. — Fiimncier. 

Electrical  and    General    Investment  Co.,   Ltd.— 

Interim  dividend  on  ordinary  shares  of  Is.  per  share,  being  the 
maximum  rate  of  10  per  cent,  per  annum  for  the  six  months  ended 
November  30th. 

Metropolitan  Electric  Tramways.  Ltd.— On  Wednes- 
day, in  London,  a  special  meeting  of  the  Metropolitan  Electric 
Tramways,  Ltd.,  was  held  with  reference  to  the  consolidation 
scheme. 

Allgemeine  Electricitats  Gesellschaft.  —  According 

to  the  Fimincial  J\'ews,  this  company  held  its  meeting  at  Berlin  on 
2nd  inst.,  at  which  the  proposed  increase  of  capital  25,000,000  m. 
to  155,000,000  m.  was  sanctioned. 

India-Rubber,  Gutta-Percha  and  Telegraph  Works 

Co.,  Ltd. — It  is  announced  in  some  of  the  daOy  papers  that  the 
directors  have  declared  the  usual  half-yearly  dividend  on  the 
preference  shares,  and  one  of  7i  per  cent,  on  the  ordinary  shares. 

Power  Gas  Corporation,  Ltd.— A  dividend  of  4  iier 

cent,  on  the  ordinary  sharea  is  announced. 
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Siemens  and  Sebuckert  Companies. 

The  UhruiUi-lie  Si-hnchert  Oe.t.  filr  Eh-liti-lsrhr  Imlniifrii',  of  Mann- 
lieim,  realised  gross  profits  of  £84,000  from  new  nndertakiii(t9, 
investments,  &c.,  in  11I11-12,  as  compared  with  £55,000  in  the  pre- 
vious year,  and  the  net  profits  were  £  I9,0(io  and  £28,000  in  the  two 
jfara  respectively.  The  provision  made  for  depreciation  and 
reserve  funds  is  e  31,000,  as  against  £i;!,r,00  in  lil  10-11,  and  the 
dividend  is  at  the  rate  of  7.J  per  cent,  on  t275,000,  as  contrasted 
with  a  similar  rate  on  £200,000  in  the  previous  year.  The  loan 
capital  amounts  to  £175,000,  and  a  fresh  increase  in  share  capital  is 
in  contemplation  in  the  near  future. 

The  financial  statement  of  the  Sieiiiciis-.ichuckert  11  Vci<?  indicates 
net  profits  of  £673,000  for  the  year  ended  with  July  3lBt,  1912,  as 
compared  with  £G71,0lio  in  the  previous  year.  It  is  proposed  to  pay 
to  the  two  proprietary  companies-  Siemens  A:  Halske  and  the 
Schuckert  Co.,  of  Nuremberg — a  dividend  of  10  per  cent.,  this  rate 
being  the  same  as  in  1910-1 !.  The  sum  of  £125,000  has  been  allo- 
cated to  the  reserve  fund,  a.s  in  the  preceding  year,  and  £17,500  to 
the  dispoi-ition  fund  as  in  1910-11.  Bonuses  to  officials  and  work- 
men absorb  £05,000,  as  compared  with  the  same  amount  in  the 
previous  year,  and  the  balance  carried  forward  is  £16,000,  as 
agrainst  £14,000  in  1910-11. 

The  Eh-kti-hiHilx  A. (I.  vorm.  Srhnckfrt  ,<•  Co.,  of  Xnn'iiih'nj, 
whose  heavy  electrical  engineering  works  were  transferred  to  the 
Slemens-Srhuokert  works  several  years  ago,  reports  gross  profits  of 
£428.000  for  191 112,  as  compared  with  £31)2,000  in  the  previous 
year,  the  balance  forward  increasing  the  amount  to  £190,000,  as 
against  £423,000  in  1910-11.  Administrative  expenses,  interest 
charges,  taxes,  and  the  customary  provision  for  depreciation,  absorb 
£130,000,  as  contrasted  with  £123,000,  and  the  sum  of  £7,500  has 
been  placed  to  the  coupon  tax  reserve  fund,  leaving  net  profits  of 
£352,000,  as  against  £293,000  in  1910-11.  The  sum  of  <  15,000,  a-s 
in  the  preceding  year,  has  been  transferred  to  the  special  reserve 
fund,  and  after  deducting  "shares"  in  the  profits  there  remains  a 
balance  of  £322,000,  as  compared  with  £2().'<,000.  It  is  proiX)sed 
to  pay  a  dividend  of  8  per  cent,  on  the  old  shares  of  £3,000,oo0,  and 
4  per  cent,  on  the  new  shares  of  £500,000,  the  former  comparing 
with  "J  per  cent,  in  1910-11.  The  balance  of  £ri2,0o0  has  been 
carried  forward,  as  contrasted  with  a  similar  sum  in  1910-11. 

The  accounts  of  Sii-nicn.i  S'  Jlalnlte  A.G.,  of  lU'rl'm,  shows  net 
profits  of  £020,000  for  1911-12.  as  contrasted  with  £lil(;,0O(l  in  the 
preceding  year.  It  is  intended  to  distribute  12  per  cent,  on  the 
ordinary  capital,  being  the  same  rate  as  in  1910-11.  The  sum  of 
£100,000  has  been  transferred  to  the  special  reserve  fund,  as 
against  £110,000  in  1910-11,  and  £17,500  to  the  disposition  fund  as 
in  the  previous  year.  The  bonuses  to  workmen  and  otiicials  amount 
to  £45,000,  as  compared  with  £40,000,  and  the  amount  carried 
forward  is  £63,000,  as  contrasted  with  £54,000  in  1910-11.  The 
financial  development  in  the  course  of  years  has  been  as  follows  : — 


190.S.4 

1904-5    

1905-6 

1906-7 

1907-8 

1908  9 

1909-10  ;.. 

1910-11 

1911-12 

It  will  be  observed  that  the  net  profits  realised  both  in  the  case 
of  the  Siemens  i:  Halske  Co.  and  the  Sieraens-Schuckert  Works  in 
1911-12  were  not  s-ubstantially  different  from  those  which  were 
obtained  in  the  preceding  12  months,  whereas  the  Schuckert  Co. 
secured  an  advance  of  £66,000,  and  the  A.E.G.. one  of  £102,000,  as 
compared  with  1910-11. 


Net 

Peroentago 

Share 

profits. 

dividend. 

capital. 

E27fi,000 

7 

£2,725,000 

349,000 

9 

2,725,000 

398.000 

10 

2,726,000 

435,000 

11 

2,72,5,000 

484,000 

11 

2,726.000 

571,000 

12 

3,150,000 

675,000 

12 

3,150,000 

616,000 

12 

3,150.000 

620,000 

12 

3,160,000 

London  United  Tramways  Co.,  Ltd. 

Mr.  \V.  M.  Acwouth  presided  on  Wednesday  at  Winchester  House, 
E.G.,  over  a  special  meeting  of  the  shareholders  of  the  above 
company. 

The  Chairman  said  there  was  no  resolution  to  submit,  as 
the  meeting  had  only  been  called  in  order  to  explain  the 
scheme  which  had  been  pnt  forward  by  the  Metropolitan 
Electric  Tramways,  Ltd.,  and  the  Tramways  (M.E.T.)  Omnibus  Co. 
for  consolidating  their  various  interests.  In  the  circular  which 
had  been  issued  they  were  invited  to  exchange  their 
present  holdings  for  holdings  in  the  new  London  and 
Suburban  Traction  Co,  Ltd.,  on  certain  terms.  The 
directors  advised  the  shareholders  without  any  hesitation  to 
accept  those  terms,  and  already  a  very  large  number  of  share- 
holders had  acted  upon  that  advice.  According  to  the  last 
figures  available,  81,000  odd  out  of  125,000  preference  shares 
had  been  lodged  in  favour  of  the  scheme,  and  91,000  odd 
out  of  100,000  ordinary  shares.  With  regard  to  the  position  of 
the  London  United  Co.,  a  dividend  of  3  per  cent,  was  paid  on  the 
ordinary  shares  for  the  year  1906;  for  1907  1  per  cent.,  and  since 
then  the  ordinary  shares  had  received  nothing.  The  preference 
shares  in  1908  were  paid  3:5  percent,  for  the  year,  but  in  subsequent 
years  no  dividend  had  been  paid.  The  accumulated  back  dividends 
amounted  to  £203,000  at  the  end  of  the  company's  financial  year, 
and  there  was  another  half-year's  interim  dividend  which  had  also 
not  been  paid.  As  to  future  prospects,  the  net  profits  were  not 
likely  to  be  as  good  in  1912  as  they  were  in  1911  ;  in  fact,  the  pub- 
lished figures  showed  that  the  gross  receipts  were  £13,000  down. 
He  had  been  looking  through  the  speeches  of  his  predecessors  in 


that  chair,  and  be  found  that  in  March,  1907,  the  ominous  word 
"  motor-'bus  "  first  appeared  ;  and  the  result  of  its  appearance  was 
shown  in  the  dividend  records  since.  None  of  them  doubted  that 
the  motor-  bus  had  come  to  stay,  and  he  did  not  think  that  they 
could  reasonably  expect,  as  time  went  on.  that  the  efficiency  of  the 
motor-bus  would  get  less  or  its  economy  get  worse.  There  was  an 
old  adage  of  administering  to  the  patient  a  hair  of  the  <log  that  bit 
him,  and  that  in  plain  English  was  what  they  were  suggesting 
by  the  present  scheme.  They  were  invited  to  exchange  their 
shares  into  shares  of  the  new  company,  which  itself  would  own 
350  motor-'buses,  and  they  would  be  worked  under  conditionj! 
which  would  result  in  a  substantial  profit.  The  M.E.T.  Co.  decided 
some  time  ago  to  purchase  an<l  work  a  lleet  of  motor-buses,  and 
they  formed  a  subsidiary  company  for  that  purpose,  and  being 
desirous  to  work  in  harmony  with  the  L.G.O.  Co.,  they  entered  into 
negotiations  with  that  company,  whose  shares,  as  they  knew,  were 
owned  now  by  the  Underground  Co.  That  company  was  also  a 
very  large  holder  in  the  London  United  Tramways,  and  so  not 
unnaturally  the  sphere  of  the  negotiations  was  widened,  and  the 
proposal  now  was  to  fuse  the  interests  of  the  shareholders  of 
the  London  Uniced,  with  those  of  the  Metropolitan  Electric 
Tramways  and  the  Tramways  (.M.E.T.)  Co.  It  was  proposed  to 
work  the  two  systems  of  tramways  as  one  undertaking,  and  to 
secure  that  the  350  motor-'buses  should  lie  worked  by  the  L.G.O. 
Co.  for  the  joint  profit  of  the  two  comii.inies.  The  unification  of 
the  management  of  this  large  tramway  undertaking  with  over  lOo 
miles  of  track,  and  carrying  over  150  million  passengers  per 
annum,  would,  he  had  no  doubt,  secure  considerable  economies. 
The  shares  in  the  Metropolitan  Electric  Tramways  carried  with 
them  a  valnaljle  asset  in  the  company's  holding  of  the  ordinary 
shares  of  the  North  Jletropolitan  Electric  I'ower  Supply  Co.,  which 
had  four  generating  stations  in  important  centres  in  the  north 
of  London,  and  which  was  doing  a  growing  and  a  profitable 
business.  Under  the  scheme  the  350  'buses  would  be  the  property  of 
the  Metropolitan  tllectric  Traction  Omnibus  Co.,  and  the  whole  of  the 
shares  of  that  company  would  be  made  over  to  the  new  company, 
and  the  new  company  would  receive  the  whole  of  the  profit  there- 
from. The  plan  by  which  those  buses  would  be  treated  for  all 
purposes,  except  in  respect  of  profits,  as  part  of  the  L.G.O.  Co.'s 
fleet  would,  he  thought,  commend  itself  to  them  all.  The  stipula- 
tion was  that  the  net  profit  on  each  of  their  'buses  should  be  the 
average  of  the  earnings  of  the  'buses  worked  by  the  L.G.O.  Co.  in 
the  London  area,  which,  he  thought,  secured  them  a  fair  share  of 
all  the  profit  that  was  to  be  had.  With  regard  to  the  financial 
aspect  of  the  scheme,  the  debentures  would  remain  untouched.  The 
preference  shareholders,  for  each  £10  share  with  all  its  rights,  were 
offered  £5  in  cumulative  preference  shares  and  £4  12s.  in  ordinary 
shares  of  the  new  company.  They  had  told  them  in  the  circular 
that  they  anticipated  that  the  new  company  would  enjoy  a  revenue 
sufficient  to  secure  a  fair  return  on  its  ordinary  share  capital.  They 
had  been  asked  what  they  meant  by  a  "  fair  "  return.  Personally, 
he  had  no  hesitation  in  saying  that  he  looked  for  a  substantisl 
return,  but  the  factors  in  the  problem  were  so  numerous, 
and  conditions  changed  so  rapidly,  that  nobody  in  a  responsible 
position  in  the  company  could  attempt  to  translate  the  word  "  fair  " 
into  any  precise  figure.  He  might  say  that  the  ^Tnderground  Co. 
had  shown  their  confidence  in  the  new  company  by  consenting  to  a 
large  reduction  in  their  nominal  capital.  If  any  preference  share- 
holders preferred  to  remain  out  of  the  scheme,  they  would  retain 
all  their  present  rights  :  and  it  was  for  them  to  consider  what  those 
rights  were  worth  in  the  altered  condition  of  affairs. 

Mr.  a.  J.  Wood  criticised  the  action  of  the  directors  in  regard  to 
the  way  in  which  the  preference  shareholders  were  to  be  treated, 
as  compared  with  the  debenture-holders. 

Ma.ior  Skin.neu  said  he  thought  the  directors  had  done  the  very 
lifest  they  could  under  the  circumstances.  The  fact  was  they  had 
gone  on  in  the  belief  that  the  tramcar  was  to  be  the  locomotion  of 
the  future,  but  it  was  not,  and  that  was  an  end  of  the  matter. 

The  CHAIRMAN,  in  reply,  remarked  that  when  the  London  United 
Tramways  was  formed,  the  present  position  was  not  on  the  horizon, 
and  no  blame  rested  either  on  the  shareholders  or  directors.  It  was 
impossible  to  deal  with  the  debenture-holders  in  any  other  way 
than  was  proposed  under  the  scheme,  because  their  interests  were 
protected  by  a  deed. 

The  meeting  then  terminated. 


Sbropsbire,  Stalfordsbire  and  Worcestersbire  Elec- 
tric Power  Co.— The  directors  report  that  the  accounts  for  the 
half-year  to  June  30th,  including  £84  brought  forward,  show  tn 
avaOable  balance  of  £4,118,  which  the  directors  recommend  shoild 
be  carried  forward. — i'inancier. 

West    Rootenay    Power    and    lijtbt    Co.,   Ltd.— 

The  directors  have  declared  a  dividend  on  the  Common  stock,  at 
the  rate  of  4  per  cent,  per  annum,  payable  1  per  cent,  quarterly, 
commencing  December  1st  next. 

Continental. — France. — The  report  of  the  Compagnie 
d'Electricite  de  Marseille,  of  Marseilles,  for  the  last  financial  year 
shows  a  net  profit  of  £27,996,  as  compared  with  £24,300  in  the 
preceding  12  months.  No  dividend  is  being  declared,  the  bulk  of 
the  profits  being  applied  to  depreciation  and  reserve. 

IMeldrum    Bros..  Ltd. — According  to  the    Times,   the 

liquidator  announces  that  the  works  and  assets  of  the  company  at 
Timperley,  together  with  the  goodwill  and  book  debts,  have  been 
transferred  to  a  new  company,  which  will  continue  the  business 
under  the  style  of  Meldrums,  Ltd.  Mr.  J.  W.  Meldrum,  manager 
during  the  liquidation,  will  be  the  managing  director. 
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Tram^rays  ()I.E.T.)  Omnibns  Co.,  Ltd. 

The  holdinff  of  an  ordinary  general  meeting  of  this  company  at 
the  Electrical  Federation  Offices.  Kingsway,  W.C.,  on  November 
28th,  is  repotted  in  the  Press.  Mb.  James  Devonshire  (the 
chairman)  said  that  their  financial  year  ended  on  September  30th, 
and  they  were  unable  before  that  date  to  place  any  of  their  omni- 
buses in  public  service,  so  that  there  was  no  profitand  loss  account. 
They  had  increased  their  order  for  chassis  from  300  to  350  in 
number.  All  these  chassis  werebeinjj  supplied  by  the  Daimler  Co., 
and  the  bodies  were  bsing  manufactured  by  the  Brush  Electrical 
Engineering  Co.  and  by  Messrs.  Dodson.  Some  of  the  omnibuses 
supplied  to  companies  other  than  their  own  were  already  on  the 
streets  of  London.  Deliveries  of  their  completed  omnibuses  had 
already  begun,  and  in  the  course  of  the  next  few 
weeks  the  first  batch  should  be  placed  in  public  service. 
The  formation  of  this  company  resulted  in  negotiations  between  the 
Metropolitan  Electric  Tramways  Co.  and  the  London  General 
Omnibus  Co.  These  negotiations  had  now  culminated  in  several 
agreements,  to  one  of  which  this  company  and  the  L.G.O.  were 
parties.  The  agreement  provided  that  their  fleet  of  omnibuses, 
which  was  to  be  limited  to  350,  was  to  be  worked  and  main- 
tained for  them  by  the  L.G.O.  Co.,  as  part  of  that  company's  fleet. 
Generally,  the  effect  of  the  agreement  was  that,  instead  of  their 
omnibuses  suffering  from  severe  competition  from  the  omnibus  fleet 
of  the  L.G.O..  they  would  be  worked  by  that  company  as  part  of 
their  fleet,  so  as  to  avoid  unnecessary  duplication  of  existing  services. 
The  earnings  of  this  company's  omnibuses  would  be  paid  over  to 
them,  less  the  expenses  of  working,  and  it  was  agreed  that  their 
gross  earnings  were  not  to  be  less  than  the  sverage  gross  earnings 
of  the  combined  fleets  of  this  company  and  the  London  General 
Omnibus  working  in  the  metropolitan  area.  They  were  thus  assured 
of  a  fair  average  return  from  each  omnibus  working. 
The  report  was  adopted. 


Cordoba  Li^lit,  Power  and  Traction  Co,,  Ltd. 

The  directors'  report  to  September  30th,  1912,  states  that  the 
balance  of  profit  to  that  date,  after  meeting  all  charges,  is  £33,110, 
plus  £9,220  brought  forward,  making  £42,G31.  Out  of  this  the 
directors  recommend  that  a  dividend  at  the  rate  of  5  per  cent,  (less 
income-tax')  be  .paid,  and  that  the  balance  of  £12.631  be  carried 
forward.  Since  the  date  of  the  last  report  the  company  has 
acquired  further  shares  of  the  Cordoba  Light  and  Power  Co.,  and 
now  owns  9949  per  tent,  of  that  company's  share  capital,  together 
with  the  whole  share  capital  of  the  Cordoba  (Argentine)  Electric 
Tramways  Construction  Co.,  Ltd.  Delivery  of  the  remaining 
small  balance  of  shares  of  the  Power  Co.  has  been  promised. 
The  new  hydraulic  station  of  the  power  company  has  been  working 
most  satisfactorily  since  its  opening  for  public  service  at  the  end 
of  February,  so  that  for  some  months  past  the  company  has  been 
relieved  of  the  heavy  expenses  of  operating  the  steam  plant.  The 
whole  of  the  system  covered  by  the  concession  of  the  tramways 
company  has  been  converted  to  electric  tract'on,  the  company  now 
having  25^  miles  of  track  in  operation,  and,  in  addition,  nearly 
4  miles  constructed,  but  not  in  operation.  The  results  of  the 
operation  of  the  two  subsidiary  companies  for  the  last  few  months, 
during  which  the  above-mentioned  improved  conditions  have  pre- 
vailed, fully  come  up  to  the  directors'  anticipations.  The  power 
company  has  outstanding  £100,000  5  per  cent,  bonds  forming  a 
first  charge  upon  its  property,  and,  therefore,  ranking  in  priority 
to  the  debenture  stock  of  this  company.  These  bonds 
fall  due  on  January  Ist,  1913,  and  it  is  intended  to  remove 
the  priority  referred  to  by  repaying  them  out  of  the  funds  to  be 
provided  by  this  company.  To  provide  for  the  growth  in  the  im- 
mediate future  of  the  business  of  the  subsidiary  companies, 
extensions  of  the  distribution  system  of  the  power  company  and  of 
the  lines  of  the  tramways  company  are  in  progress  as  well  as 
sundry  minor  works.  For  these  purposes  it  is  proposed  to  issue 
£300,000  of  the  balance  of  the  company's  unissued  share  capital  in 
the  form  of  H  per  cent,  preference  shares,  entitled  to  a  premium  of 
20  per  cent,  in  event  of  liquidation  or  return  of  capital.  The  necessary 
resolution  will  be  submitted  to  the  general  meeting.  The  directors 
refer  with  regret  to  the  death  of  Sir  J.  Irving  Courtenay,  who  acted 
as  chairman  of  the  company  since  its  inception.  Mr.  T.  Frame 
Thomson  has  been  elected  to  the  position  of  chairman. 

Me.  T.  Frame  Thomson  presided  on  Wednesday  at  the  offices, 
62,  London  Wall,  E.G.,  over  the  fourth  annual  general  meeting  of 
the  company.  In  moving  the  adoption  of  the  above  report, 
he  said  that  they  were  meeting  under  circumstances  of  peculiar 
sadness,  as  Sir  Irving  Courtenay,  who  had  l^een  chairman  of  the 
company  since  its  inception,  died  only  a  few  weeks  ago.  It  was 
particularly  sad  that  just  as  they  were  getting  to  the  point  they 
had  been  aiming  at  for  four  years,  he  should  be  taken  away.  The 
letter  which  he  had  addressed  to  the  shareholders  would  have  given 
them  full  information  as  to  the  history  of  the  company  and  its 
present  position,  and  consequently  it  was  not  necessary  for  him  to  say 
much  on  that  occasion.  The  company  was  formed  for  the  purpose 
of  giving  considerable  development  to  the  business  of  the  Cordoba 
Light  and  Power  Co.,  and  of  protecting  the  position  of  that  com- 
pany by  adding  a  tramways  system  to  the  electric  light  and  power 
system.  These  objects  had  now  been  accomplished,  and  in  the  last 
few  months  they  had  been  entering  on  the  stage  of  reaping  the 
benefit  of  the  exchanges  which  had  been  made,  and  they  might 
quite  reasonably  expect  that  the  benefit  would  be  very  consider- 
able. The  few  months  during  which  they  had  been  working  had 
shown  a  very  remsirkable  increase  in  the  business,  and  he  thought 
there  was  every  reason  to  expect  that  in  a  very  short  time  they 


would  make  up  the  leeway  lost  during  the  period  of  construction, 
and  at  the  time  when  they  were  suffering  from  shortage  of  water. 

Mb.  H.  a.  Tbotteb  seconded  the  motion,  which  was  adopted 
without  discussion. 

In  moving  the  re-election  of  Messrs.  H.  A.  Trotter  and 
A.  DAbbadie  D'Arrast  as  directors,  the  Chairman  said  the  latter 
gentleman  was,  until  last  year,  the  manager  in  Corduba,  and  was 
thoroughly  familiar  with  the  situation  there.  He  had  now  decided 
to  reside  in  Europe,  and  the  board  were  very  glad  to  have  the 
assistance  of  his  practical  knowledge. 

Mb.  C.  M.  Rose  seconded  the  motion,  and  it  was  carried. 

An  extraordinary  general  meeting  followed,  when,  on  the  motion 
of  the  Chairman,  seconded  by  Mr.  G.  Kitchin,  the  following  reso- 
lution was  agreed  to  : — 

Of  the  400,000  unissued  shares  of  the  company  300,000  shall  be  called  pre- 
ference shares  and  such  preference  shares  shall  confer  the  right  to  a  fixed 
cumulative  preferential  dividend  at  the  rate  of  ("'  per  cent,  per  annum  on  the 
capital  for  the  time  being  paid  up  thereon  and  the  riglit,  in  the  event  of  a 
winding  up  or  return  of  capital,  to  a  bonus  of  20  per  cent,  on  their  nominal 
value,  and  shall  rank  as  regards  return  of  capital,  and  the  said  bonus  in 
priority  to  the  ordinary  shares,  but  shall  not  confer  the  right  to  any  further 
Ijarticipation  in  profits  or  assets.  The  remaining  100,000  shares  of  the  existing 
capita]  of  the  company  may  be  issued  either  as  preference  shares  ranking 
/jaW  pas.yu  for  all  purposes  with  the  said  300,000  preference  shares  or  as 
ordinary  shares,  as  may  from  time  to  time  be  determined  by  the  directors. 


Adelaide  Electric  Supply  Co.,  Ltd. — In  their  report 

for  the  year  ended  August  31st,  1912,  the  directors  state  that  they 
have  continued  their  policy  of  energetic  development  during  the 
year,  and  have  expended  a  further  £102.645  on  capital  account  in 
the  provision  of  additional  land,  buildings,  plant  and  mains.  For 
the  purpose  of  providing  the  necessary  additional  capital  to  carry 
out  such  development  and  to  keep  pace  with  the  continued  growth 
of  the  company's  undertaking,  a  further  £50,000  5  per  cent,  deben- 
ture stock  has  been  issued  during  the  year  at  a  premium.  For 
the  same  purpose  a  further  10,000  ordinary  shares  were  offered  to 
the  ordinary  shareholders  in  July  last  at  a  premium  of  £3  per 
share,  ranking  for  dividend  as  from  September  1st,  1912  :  the 
whole  of  these  shares  have  been  allotted  and  paid  for  in  full.  The 
profitand  loss  account  shows  a  credit  balance  of  £27,622.  After 
paying  the  dividend  on  the  preference  shares  for  the  half-year,  and 
an  interim  dividend  of  5  per  cent,  on  the  ordinary  shares,  there 
remains  an  available  balance  of  £20.007,  out  of  which  the  directors 
recommend  a  final  dividend  of  5  per  cent,  on  the  30,000  ordinary 
shares,  making  )  0  per  cent,  for  the  year,  and  a  bonus  of  2  per  cent., 
free  of  tax,  the  balance  carried  forward  being  £5,007.  The  pre- 
miums received  on  the  issues  of  debenture  stock  and  ordinary 
shares,  amounting  to  £31,049,  are  being  added  to  general  reserve, 
and  certain  special  items  in  the  capital  account,  amounting  to 
£3,720,  have  been  written  off  out  of  such  reserve.  The  Timr.i 
states  that :  "  In  view  of  the  termination  of  the  company's  con- 
tract for  the  temporary  supply  of  power  to  the  Adelaide  Municipal 
Tramways  Trust,  and  the  consequent  shrinkage  of  revenue  resulting 
therefrom,  the  board  had  set  aside  out  of  the  profits  of  previous 
years  a  dividend  equalisation  fund  amounting  to  £25,000." 

Official  Announcements  re  Companies. — The  follow- 
ing companies  will,  unless  cause  is  shown  to  the  contrary,  be  struck 
off  the  Register  within  three  months,  and  will  accordingly  be 
dissolved  : — 

Acme  Conveyor  and  Machine  Co.,  Ltd. 

Dynamo  Electric  Car  Transmission  Syndicate,  Ltd. 

Electrical  Fittings  Co.,  Ltd. 

Electrocab  Devekipment  Co.,  Ltd. 

Foxcroft  and  Duncan  Engineering  Co.,  Ltd. 

LondoQ  Electrocab  Co.,  Ltd. 

Nitrogen  Power  Svndicate,  Ltd. 

Norfolk  Electrical  Co.,  Ltd. 

Orient  Electric  Power  Syndicate,  Ltd. 

Imperial  Tramways  Co..   Ltd.— The  directors  have 

issued  to  the  preference  and  ordinary  shareholders  a  statement 
regarding  the  proposal  of  the  London  United  Tramways  Co.  (in  which 
the  Imperial  Co.  has  a  large  preference  holding)  to  consolidate  its 
interests  with  those  of  the  Jletropolitan  Electric  Tramways  Co. 
The  scheme  proposes  to  give  in  exchange  for  each  existing  £10 

5  per  cent,  preference  share  of  the  London  United  Co..  the  follow- 
ing : — £5  in  5  per  cent,  cumulative  preference  shares,  and  £4  12s. 
in  ordinary  shares  of  the  new  company — the  London  and  Suburban 
Traction  Co.,  Ltd.  The  directors  say  that  they  have  resolved  to 
approve  the  scheme,  inasmuch  as,  when  it  is  carried  through,  the 
payment  of  dividends  on  both  the  preference  and  ordinary  share 
capital  of  the  Imperial  Co.  will  be  resumed  at  an  early  date. 

Don$rlas   Southern   Electric    Tramways,    Ltd. — At 

the  annual  meeting,  held  in  Manchester  on  the  3rd  inst..  Mr.  T.  J. 
Hutchinson  presiding,  it  was  stated  that  the  total  traffic  receipts 
showed  a  decrease  of  £441.  which  was  attributed  to  the  cold  and 
wet  weather  experienced  throughout  the  season.     A  dividend  of 

6  per  cent,  upon  the  preference  shares,  absorbicg  £1,55S,  was  agreed 
to,  and  the  balance  of  £326  was  carried  forward. 

The  Paris  Popp  Co. — The  accounts  of  the  Compagnie 

Parisienne  de  I'Air  Comprime  (Popp)  for  the  year  ended  with  June 
30th,  1912,  shows  gross  profits  of  £208,000,  as  contrasted  with 
£194.000  in  thepreceding  12  months.  After  providing  for  deprecia- 
tion, the  net  profits  are  returned  at  £137,000,  as  against  £101,000 
in  1910-11.  The  dividend  amounts  to  £1  16s.  per  £20  share,  as 
compared  with  £1  12s.  per  share  in  the  previous  year. 

Ruston,  Proctor  &  Co..  Ltd. — An  interim  (iividend  of 
5  per  cent,  per  annum  on  the  ordinary  shares  is  announced. 
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British  Columbia  Electric  Uailway  Co.,  Ltd. 

The  fifteenth  annuul  report  shows  that  the  bnsinesa  hag  continued 
to  (trow  very  rapidly  For  the  12  months  to  June  30th,  1912,  the 
groSN  receipts  show  an  increase  of  Si, •i01,'.t'.l4,  or  over  3(j  per  cent., 
and  the  net  carninfrs,  includini;  income  from  investments  and  sub- 
sidiary companies,  and  after  cl^arpin^,'  renewals,  show  an  increase  of 
$i01,,s;!7,  or  27  percent.,  over  the  precedinpr  yeir.  From  June  SOthj 
the  close  of  the  period  under  review,  up  to  September  30th  last, 
there  has  been  a  still  further  increase  in  sfross  earnings  of 
#352,233,  or  27  per  cent.,  and  in  net  earninK-s  •?I3.S,204,  or  31  per 
cent.  The  increa.se  in  business  is  well  distributed  over  every  depart- 
ment and  over  all  branches  of  the  railway  system,  but  it  is 
especially  noticeable  in  the  city  of  Victoria.  Durinpr  the  whole  of 
the  12  months  under  review,  very  larse  sums  of  money  have  been 
involved  in  various  works  and  extensions  under  construction,  and 
have  consequently  remained  unremunerative.  The  followintr 
chorees  have  been  made  .OKainst  the  revenue  account  of  the  year, 
viz.,  provision  for  renewals  maintenance  (from  which  £22.110  has 
been  deducted  for  adjustments  and  expenditure  on  renewals 
durinfT  the  year)  £9r),232  ;  amount  added  to  capital  amortization 
fund,  £2  270  -  £97, .'.02.  The  net  profit  for  the  year,  after  making 
these  deductions,  amounts  to  £3."i9,i:U,  plus  £G,590  broujrht 
forward,  m.ikintr  £3il."),721,  from  which  there  are  deducted  the 
foUowine  :  luterest  on  debentures  and  debenture  stock  to  June  :iOth, 
1912,  £101,460  ;  dividends  already  paid — on  .'>  per  cent,  cumulative 
perpetual  preference  stock  for  the  year  ended  June  30th,  1912, 
£.50,000  ;  on  preferred  ordinary  stock  for  the  year  ended  June  30th, 
1912,  £GO,000  ;  and  on  deferred  ordinary  stock  for  the  six  months 
to  December  31st,  1911,  £10,000,  leaving  available  for  further 
distribution  and  reserve,  £1  U,2<10.  From  this  the  directors  recom- 
mend a  dividend  on  the  deferred  ordinary  stock  at  the  rate  of  8  per 
cent,  per  annum  for  the  six  months  to  June  30th,  1912,  making 
8  per  cent,  for  the  year,  £  10,000,  transferring:  to  reserve  fund 
£6(>,."i28,  and  carryinn  forward  £7,732.  There  has  been  added  to 
the  reserve  fund  £7.."),471,  representing  the  premium,  le.ss  expenses, 
on  £1)00,000  new  capital,  issued  in  July,  1911.  After  the  transfer 
now  recommended  by  the  directors  as  above,  the  reserve  fund  will 
amount  to  £459,000.  The  jrrowth  of  the  company's  business  is 
indicated  by  the  followinjj  figures  ; — 
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Paseengers  carried  during  the  year  were  ()2,154,16(),  an  increase 
of  I5,(>12,718.  Number  of  lamps  in  use.  733,426,  an  increase  of 
171,884. 

In  accordance  with  the  established  custom  of  the  board  for  some 
of  the  directors  to  visit  British  Columbia  annually,  Mr.  Blundell 
Brown  went  there  in  Jlay  last,  and  durini.T  his  stay  thoroughly  dis- 
cussed and  investigated  existing  conditions  and  future  prospects 
with  the  management  and  with  many  leading  British  Columbians. 
He  reports  much  prosperity  throughout  the  country,  and  is  well 
satisfied  with  the  great  expansion  of  the  company's  enterprise  since 
his  last  visit  four  years  ago.  He  is  entirely  convinced  that  the 
progressive  policy  adopted  by  the  company  is  wise  and  justifiable. 
Very  important  works  have  been  carried  out  during  the  year,  and 
are  still  under  construction. 

The  extension  of  the  hydroelectric  power  plant  at  Lake  Coquitlam 
and  LakeBuntzen  has  been  successsfully  carried  on,  and  will  be  com- 
pleted during  next  summer.  Already  the  work  has  provided  the 
company  with  largely  increased  water  storage.  The  magnitude  of 
the  undertaking  may  be  gathered  from  the  following  particulars  :  A 
new  dam  is  being  built  at  Lake  Coquitlam — maximum  height,  98  ft.; 
width  at  base,  600  ft.  ;  length  at  crest.  850  ft.  ;  width  at  crest, 
40  ft.  ;  storage  capacity,  7,404,000.000  cb.  ft.,  giving  an  available 
reeerve  during  a  dry  season  of  53.700,000  KW.-hours  of  electrical 
energy  :  1,055,000  cb.  yards  of  material  will  have  been  handled  on 
completion  of  the  works.  The  number  of  men  employed  on  the 
work  during:  the  last  six  months  has  varied  from  1,289  to  1,514. 

An  additional  and  separate  power  house  of  a  massive  character, 
with  foundations  on  the  solid  rock,  is  being  built  at  Lake  Buntztn. 
Three  hydroelectric  units  wUl  be  installed  therein,  having  a  com- 
bined capacity  of  40,500  H.P.  These,  added  to  the  units  already  in 
operation  in  the  old  power  house,  will  give  a  total  available  supply 
of  82,500  electrical  H.p.  Tne  directors  had  hoped  that  these  new 
units  would  have  been  ready  for  operation  in  November,  but,  owing 
to  labour  troubles  experienced  in  Great  Britain,  considerable  delay 
occurred  in  the  manufacture  of  the  generators,  and  it  w'as  found 
impossible  to  ship  the  first  generator  from  Birkenhead  before 
October  12th.  It  is  expected  that  the  first  unit  will  be  in  service 
during  the  month  of  February.  The  completion  of  the  works  above 
referred  to  will  place  the  company,  so  far  as  power  is  concerned, 
in  a  very  satisfactory  position,  and  after  February  next,  in  return 
for  the  heavy  capital  expenditure  of  the  past  three  years,  it  will 
have  a  very  large  power  development  at  an  economical  figure,  and 
one  in  which  maintenance  and  operating  expenses  will  be  reduced  to 
a  minimum.  In  every  detail  the  most  modern  practice  in  hydro- 
electric power  plant  design  has  been  adopted,  the  best  features  of 
European  and  American  design  having  been  combined  to  produce  a 
plant  which  will,  undoubtedly,  be  one  of  the  finest  in  the  world. 
On  Vancouver  Island  the  company  is  also  largely  increasing  its 
hydro-electric  power  installation  to  meet  the  rapidly  increasing 
business  in  the  city  of  Victoria  and  surrounding  districts.  The  first 
Jordan  River  installation  was  put  into  operation  in  February, 
and  consisted  of  one  6,000-H.p.  impulse  wheel  on  the  shaft  of  a 
4,000- KW.  alternator,  with  all  the  necessary  complementary  equip- 
ment. A  second  unit  of  equal  capacity  has  been  completed  within 
the  last  few  weeks,  and  is  now  delivering  power  in  Victoria.    The 


dam  connected  with  this  installation  was  completed  by  May,  1912, 
and  has  a  capacity  of  327,900,000  cb.  ft.,  which  is  equivalent  to  the 
storage  of  5,960,000  KW.-hours  of  electrical  energy.  The  company 
is  also  constructing,  near  Victoria,  with  a  separate  transmission 
line,  an  auxiliary  steam  plant  having  an  initial  capacity  of  two 
2,00n-KW.  units.  The  design  has  been  laid  out  so  that,  in  the  future, 
new  units  can  be  added  very  economically  and  quickly. 

The  railway  from  Victoria  through  the  Saanioh  Peninsula,  about  30  miles 
in  length,  referred  to  in  the  last  directors'  report,  is  now  nearing  completion, 
and  the  board  hope  that  the  line  will  be  in  operation  during  the  month  ol 
Deoenibor;  soma  8  milea  radiating  Irom  New  Westminster  have  either  been 
completed  during  the  year  or  are  approaching  completion.  The  company  is 
also  building  several  extensions  in  North  Vancouver,  South  Vancouver,  Point 
Qrey  and  Victoria,  aggregating  over  15  miles. 

Large  purchases  ol  rolling  stock  have  bsen  made,  in  addition  to  which 
the  company's  own  car  shops  at  New  Westminster  have  been  kept  working 
to  their  (ullest   capacity,  and  have  turned  out  a  large  number  ol  excellent 

The  terminal  station  and  central  offices  of  the  company  in  Vancouver  have 
been  completed,  and  constitute  one  of  the  most  conspicuous  and  important  struc- 
tures in  the  city.  The  ofllces  are  now  occupied  by  the  eta/T,  and  the  oxoeUent 
accominndation  which  ihey  provide  should  greatly  facilitate  the  administration 
of  the  company's  business. 

During  the  year  the  company  was  compelled  to  suspend  traffic  In  the 
municipality  ol  Point  Groy,  owing  to  legal  proceedings  having  been  insti- 
tuted which  challenged  the  validity  of  its  franchises.  This  i|uestion  has 
been  satisfactorily  terminated  by  a  vote  of  the  people  of  Point  Grey,  who,  by 
a  very  large  majority,  passed  a  by-law  confirming  our  franchises  for  the  on. 
expired  a?  years. 

Hesolutions  will  be  submitted  to  the  stockholders  at  the  annual 
meeting  altering  the  articles  of  association.  Under  the  articles  of 
association  it  is  provided  that  no  more  of  the  company's  cumulative 
preference  stock  shall  be  issued  than  the  amount  already  paid  up 
on  the  preferred  ordinary  stock,  and  that  no  more  of  the  preferred 
ordinary  stock  may  be  issued  than  the  amount  already  paid 
up  on  the  deferred  ordinary  stock.  The  new  resolutions  will 
have  the  effect  of  making  certain  that  the  directors  have 
power  to  issue  equal  amounta  of  the  three  stocks  simul- 
taneously, notwithstanding  that  all  the  calls  on  the  junior  stocks 
may  not  have  been  actually  paid  up  at  the  time  that  the  senior 
stocks  may  be  issued. 

H,I{,H.  the  Duke  of  Connaught  visited  Vancouver  and  Victoria 
in  September.  A  special  train  was  placed  at  the  disposal  of  His 
Royal  Highness,  who  expressed  his  appreciation  of  the  importance 
and  value  of  the  undertaking  in  the  kindest  terms.  The  directors 
again  have  pleasure  in  expressing  their  appreciation  of  the  loyal 
and  satisfactory  services  rendered  by  the  management  and  staff  in 
British  Columbia. 

Balance    Pref.         Def. 
avail-       ord.         ord.     Amount 

Lamps   able  for   stock,  stock,        to 

in         divi-     div.  per  div.  per       re- 

anum.  annum,    serves. 


Net  rev. 

Year  inc. 

ended  Gross      invest- 

June  earn-       ments          Pas- 

80th.  ings.     income,     sengers. 

1910  ..  £f '28,763  £226,803    a»,-17li,804     439,815  i.'U9,391      6% 

1911  ..  901,' 63    ^C2,il93    46,641,4-18    56l),E42     lt8,J66      6% 

1912  ..  1,231,861     386.846    62,154,166    735,426    257.670      6% 

The  annual  meeting   is  called  for  Tuesday,  December  10th,  at 
Liverpool  Street  Hotel,  E.C. 


8%    i  108,266 
8  %       158,671 

8  ^j,  1Q7  HQl 


Stock    Exclian^e   Notices. — Applications    have    been 

made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotation  to  : — 

General  Eleotric  Co.,  U.S.A.— Scrip,  fully  and  partly  paid,  for  ?1,000,000 
5  per  cent,  gold  debenture  ^onds  (London  issue). 

8ao  Paulo  Electric  Co.,  Ltd.— Ecrip,  fully  and  partly  paid,  tor  iei,S80,000 
5  per  cent.  50  year  first  mortgage  bonds. 

And  to  allow  the  following  secnrities  to  be  quoted  in  the  OflBcial 

List  :— 

British  Columbia  Electric  Railwav  Co.,  Ltd.— Further  issue  of  iC200,000 
deferred  ordinary  stotk  ;  iaoO.OOO  preferred  ordinary  stock  ;  and  £200,000 
5  per  cent,  cumulative  perpetual  preference  stock. 

Montreal  Tramwajs  Co.— S  10,446,000  first  and  refunding  mortgage  6  per  cent. 
30-year  gold  bonds. 

The  Committee  has  appointed  a  settling  day  as  under  ;— 

Thursday,  December  19ih.— Shetbrooke  Railway  and  Power  Co.— 8300,000 
5  per  cent.  30-year  consolidated  first  mortgage  sinking  fund  gold  bonds  of  $500 
each  (Nos.  1,301  to  1,900). 

And  ordered  the  undermentioned  to  be  quoted  in  the  Official 
List : — 

Melbourne  Electric  Supply  Co.,  Ltd.— Further  issue  of  £125,830  consolidated 
ordinary  stock. 

Put-bla  Tramway,  Light  and  Power  Co  —65,000  shares  of  SlOO  each,  and 
$4,349,900  first  mortgage  SOyear  5  per  cent,  gold  bonds  (Nos.  A  1  to  600  of 
61.001),  B  1,001  to  6,000  and  25,C01  to  25,399  of  5500,  and  C  6.001  to  16,504  of  *100 
each), 

Sao  Paulo  Tramway,  Light  and  Power  Co.,  Ltd.— Further  issue  of  ie221,9n 
5  per  cent,  perpetual  consolidated  debenture  stock. 

InialiraniatiOD. — According  to  reports  publisheii  in 
several  of  the  financial  papers  early  this  week,  a  merger  scheme  of 
considerable  importance,  embracing  the  supply  of  electricity  for 
power  and  lighting  purposes  and  the  operation  of  tramways,  is  on 
the  point  of  completion  and  will  shortly  be  carried  into  effect. 
"  The  sphere  of  operations  will  include  four  of  the  most  important 
Midland  counties  of  England,  representing  an  area  of  over  2,500 
square  miles.  The  undertaking  has  been  financed  by  the  Balfour 
group." 

Bicliard  Hornsby  &  Sons,  Ltd. — The  directors'  report 

for  the  year  ended  September  30th  shows  a  profit  of  £45,392, 
after  writing  off  depreciation  and  paying  directors'  remuneration. 
After  paying  debenture  interest  and  preference  dividend,  dividends 
at  the  rate  of  ij}  per  cent,  are  paid  on  the  ordinary  and  the  new 
shares,  and  £10,000  is  placed  in  reserve,  leavimf  to  carry  forward 
£3,877, 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making-  use  of  the  figures  appearing 
in  the  followinf:  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  December  4th. 


CHEMICALS,  &c. 

Latest 
Price, 

Fortnight's 
Inc.  or  Deo, 

■  Acid,  Hydroohlorio 

per  cwt. 

i'- 

a     „     Nitric 

22/- 
2id. 

a     „     Oxalic            

per'lb. 

a     „      Sulphuric 

per  cwt. 

6/6 

a  Ammoniac  Sal        

„ 

42/- 

a  Ammonia,  Muriate  (large  crystal) 

per  ton 

£29  10 

a  Bleaching  powder 

£610 

a  Bisulphide  of  Carbon 

„ 

£18 

a  Borax 

„ 

£16  10 

a  Copper  Sulphate 

,^ 

£26 

a  Lead,  Nitrate         

„ 

£29 

£l'dec. 

■       „      White  Sugar 

£25  10 

«       „      Peroxide 

„ 

£32 

e  Methylated  Spirit 

per  gal. 

M 

a  Potassium,  Bichrocaate,  in  casks 

per  lb. 

Sid. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        „       Chlorate 

per  lb. 

8*d. 

4  a. 

a        „       Perchlorate 

a  Potassium,  Cyanide  (98/l(»  %) . . 

„ 

7id. 

(for  mining  purposes  only) 

a  Shellac          

per  cwt. 

72/6 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

„ 

£610 

a        „        Recovered 

£5  10 

a        „        Lump 

„ 

£6 

a  Soda,  Caustic  (white  70/72  %)    . . 

„ 

£10  5 

a      „     Chlorate        

per  lb. 

m- 

a      „     Crystals         

per  ton 

£8  5 

a  Sodium  Bichromate,  casks 

per  lb. 

8d. 

METALS,  4bc. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£90 

b          „          Wire,  in  ton  lots    . . 

„ 

£112 

b          „          Sheet,  in  ton  lots   . . 

£120 

p  Babbitt's  metal  ingots     . . 

„ 

£88  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

9Jd 

c     „     Tube  (brazed) 

„ 

ll»d. 

c      „         „     (solid  drawn) 

^^■ 

e      „     Wire,  basis 

„ 

%i. 

c  Copper  Tubes  (brazed)     . . 

l/08d. 

c        „           „      (solid  drawn) 

„ 

llfd. 

g       „      Bars  (best  selected) 

per  ton 

£93 

g       „      Sheet          

„ 

£98 

g       „      Rod 

„ 

£93 

d       „      (Electrolytic)  Bars 

„ 

£82 

d       „                 „           Sheets      .. 

„ 

£99 

d       t,                 >•           Rods 

„ 

£87 

d       „                 „           H.C.  Wire 

per  lb. 

lOftd. 

/  Ebonite  Rod           

„ 

6/8 

/       „        Sheet         

„  ■ 

4/9 

a  German  Silver  Wire 

„ 

1/10 

b  Gutta-percha,  flne 

„ 

b  India-rubber,  Para  fine  . . 

„ 

i'm 

Jd.'inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

67/1 

lid.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

£14 

g  Lead,  English  Pig 

„ 

£18  7  6  to  £18  12  6 

6/-  dec. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

g  Mercury         

per  bot. 

£7  12  6 

e  Mica  (in  original  cases)  small  . . 

per  lb, 

6d.  to  88. 

e     „                „           „      medium 

„ 

816  to  6/- 

e      „               „            „      large    .. 

7/6  to  11/. 

p  Phosphor  Bronze,  plain  castings 

„ 

1/2  to  1/4 

inc. 

p         „           „    rolled  bars  &  rods 

1/2 

p         ,,           „  rolled  strip  &  sheet 

„ 

^3 

o  Platinum       

per  oz, 

186/- 

d  Silicium  Bronze  Wire 

per  lb. 

lljd. 

Steel,  Magnet,  in  bars      . . 

per  ton 

£56 

g  Tin,  Block  (English) 

„ 

£228  to:£229 

£l'dec. 

n    „     Wire,  Nob.  1  to  16    .. 

per  lb. 

a/9 

Id.  inc. 

p  White  Anti-friction  Metals 

per  ton 

£46  to  £930 

k  Zinoi  Bh't(VieilleMontagnebnd.) 

" 

£81  12  6 

" 

QaotBtlong  supplied  by— 


G.  Boor  &  Co. 
b  The  British  Aluminium  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  4  Co, 
e  F.  Wiggins  &  Sons, 
f  India-Bubber,  Gntta-Perchs    and 

Telegraph  Works  Co.,  Ltd: 
g  James  &  Shakepeare. 
b  Edmud  Till  &  00. 


/  Boiling  &  Lone. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltc*, 

m  W.  T.  Glover  &  Co.,  Ltd, 

a  P.  Ormiston  &  Sonsi 

o  Johnson,  Matthey  &  Co.,  Ltd. 

p 

r  W,  P.  Dennis  4  C  , 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Maekets  round  the  Stock  Exchange  cannot  be  accused  of  weak- 
ness, although  they  might  have  some  difficulty  in  defending  them- 
selves from  the  charge  of  lacking  bus-iness.  It  is  customary  for 
December  to  be  a  fairly  strong  month  for  price?,  exrept  perhaps  just 
in  the  last  few  days,  when  an  occasional  bolt  from  the  blue  has  been 
known  to  fall.  .Speaking  electrically,  the  main  theme  of  interest 
in  the  financial  world  continues  to  be  the  transport  fusion—  or 
fusions  ;  although,  so  far  as  prices  are  concerned,  they  have  not  had 
much  further  effect. 


The  Home  Railway  market  is  strong  as  a  whole,  nor  do  the 
hints  of  labour  trouble  in  connection  with  the  Midland  and  North- 
Eastern  Railways  depress  the  general  sentiment,  which  is  buoyed 
by  the  expectation  of  the  coming  dividends  and  supplemented  by 
the  remarkable  strength  of  Consols.  Central  Loudons  are,  however, 
a  dull  spot,  the  Ordinary  and  Deferred  stock  both  falling  a  point  ; 
while  City  and  South  London  Ordinary  lost  i,  though  this  com- 
pany's four  Preference  stocks  all  moved  up  1.  The  shrinkages  in 
the  Tube  Ordinary  stocks  will  not  occasion  surprise  to  those  who 
are  accustomed  to  the  Stock  Exchage  habit  of  discounting 
favourable  events  in  advance.  Evidently  it  was  known  to  some 
people  that  the  Central  London  and  the  City  Companies  were  to  be 
included  in  the  Speyer  group  ;  the  information  must  have  been  in 
their  possession  a  week  or  two  before  its  publication,  and  they  sold 
as  soon  as  the  details  were  announced.  Metropolitan  Consolidated 
has  fallen  1  upon  the  declaration  that  the  Company  will  remain 
independent  of  the  Underground  group,  but  Districts  spurted  at 
one  time  to  42i,  this  leaving  the  substantial  rise  of  2}  on  the  week. 
Underground  Electric  Railway  issues  are  strong.  There  is  per- 
sistent buying  of  the  shares,  and  the  Income  Debentures  gained 
X,  points,  rising  to  il2,  while  the  Is.  shares  are  steady  at  ISs.  9d. 

London  United  Tramways  shares  fell  back  10s.,  and  Metropolitan 
Electric  Trams  Ordinary  are  i  lower,  while  the  Deferred  and  the 
Preference  are  also  down.  The  fall  in  London  United  Preference  is 
due  to  realisations  by  those  who  consider  that  the  recent  rise  afforded 
them  an  excellent  opportunity  for  getting  out  of  their  shares,  in 
which  course  they  were,  perhaps,  perfectly  correct.  The  Com- 
pany's 4  per  cent.  Debenture  stock  continues  to  creep  up,  and  shows 
a  further  small  gain  on  the  week.  In  the  traction  group.  Potteries 
hardened  to  7s.  lid.,  and  a  few  rises  occurred  in  British  Electric 
Traction  issues,  the  7  per  cent.  Preferred  at  39J  being  2  np. 

In  the  Foreign  division,  a  report  of  considerable  interest  is  that 
of  the  British  Columbia  Electric  Railway  Company,  which  tells  of 
steady  progress,  necessitating  further  increase  of  capital.  The 
Company's  stocks  are  unchanged  on  the  week.  A  private  letter 
received  from  a  young  artisan  in  Vancouver  tells  of  the  way  in 
which  that  country  is  going  ahead  by  leaps  and  bounds,  and  throws 
an  interesting  sidelight  on  the  necessity  for  additional  rolling  stock 
on  the  British  Columbia  Electric  Railway  system.  The  lad  writes 
that  from  January  1st  the  Company  will  not  be  allowed  to  carry 
anyone  who  cannot  find  a  seat  on  their  cars ;  and  he  adds,  as  an 
illustration  of  the  way  in  which  the  traffic  increases,  that  he  thinks 
nothing  of  having  to  ride  home  on  the  cowcatcher,  accompanied  by 
10  or  12  others,  and  then,  remarks  our  correspondent,  "they  have 
the  sauce  to  come  and  collect  the  fare  !  " 

The  quotations  for  Rio  Trams  shares  and  Sao  Paulo  Trams  shares 
have  been  taken  out  of  the  Stock  Exchange  Official  List,  there 
being  hardly  any  market  now  for  these,  although  the  Company's 
bonds  are,  of  course,  readily  marketable.  The  Common  shares, 
however,  have  been  largely  exchanged  for  Brazilian  Traction,  Light 
and  Power  shares,  and  we  have,  accordingly,  added  the  latter  to  our 
list  of  prices  overleaf. 

Supply  and  Power  issues  of  Colonial  and  Foreign  countries  are 
mostly  steady.  Mexico  Tramways  are  a  strong  market  with  a  rise 
of  2.  Shawinigan  Water  has  given  way,  but  Canadian  Generals  are 
very  firm.  Cordoba  5  per  cent.  Debentures  are  a  shade  harder,  and 
there  are  not  many  other  quotable  changes  in  the  list,  except  for  a 
few  cr-dividend  markings. 

English  Electricity  Supply  shares  are  very  firm  as  a  whole, 
notwithstanding  rumours  to  the  effect  that  there  has  been  a  hitch 
in  the  reported  negotiations  which  are  said  to  have  been  going  on 
between  the  Supply  Companies  and  the  local  authorities  with  a 
view  to  closer  working  agreements.  These  reports,  it  may  be 
observed,  have  been  treated  with  reserve  here  since  they  first  came 
into  circulation.  Big  names  have  been  mentioned  in  connection 
with  the  scheme,  but  those  closely  in  touch  with  the  industry  know 
well  how  extremely  difficult  it  is  to  harmonise  the  many  conflicting 
interests  that  are  found  to  exist  when  the  subject  is  tackled  at 
close  grips. 

Charing  Cross  Ordinary  are  i  easier  at  £.5  middle,  but  Counties 
rose  s  to  11. 5,  at  which,  at  the  time  of  writing,  there  are  buyers. 
The  Company's  new  Ordinary  shares  were  marked  up  7b.  6d.  to 
11 J  middle.  Chelseas  rose  to  4i.  City  Lights  ajre  unaltered.  The 
price  of  Edmundsons  was  put  down  -^g  to  10s.  London  Electric 
Ordinary  are  J  easier.  The  market  is  in  a  state  of  suspended 
animation,  althoufh  for  a  few  shares  there  is  still  a  fair  demand. 
Nobody  outside  the  inner  ring  knows  what  is  going  to  happen, 
and  the  whole  position  is  one  of  as  much  interest  as  un- 
certainty. 

The  Telegraph  market  continues  strong,  and  the  recent  rises  in 
the  Eastern  group  are  well  held.  Western  Telegraphs  have  come 
into  request  this  week,  and  Eastern  Extensions  are  again  J  higher. 
Eastern  Ordinary  shows  a  rise  of  1.  On  the  other  hand,  Indo- 
Europeans  and  Cuba  Telegraphs  are  10s.  lower.  Telephones  are 
quiet,  with  small  rises  in  United  River  Plates  and  Orientals.  There 
has  been  a  spurt  in  National  Telephone  Deferred,  and  some  sort  of 
information  with  respect  to  what  the  company  may  expect  to 
receive  from  the  arbitrators  will  be  out,  it  is  thought,  pretty  soon. 
It  is  announced  that  an  agreement  has  already  been  reached  in 
respect  of  10  million  pounds  out  of  the  total  claim  of  20  millions. 
The  Marconi  market  is  quiet,  and  the  shares  show  very  little 
alteration,  business  in  them  having  fallen  away  to  retail  proportions. 

Willans  ,V  Robinson  shares,  both  Oriiinary  and  Preference,  are 
still  flatter,  having  fallen  to  2s.  6d.  and  10s.  respectively — the 
(luotations  are  somewhat  nominal  in  each  case.  In  the  rubber 
market,  the  leading  shares  were  hardened  by  Mr.  Arthur  Lampard's 
speech  at  the  United  Serdang  meeting  on  Monday  afternoon,  in 
which  he  spoke  optimistically  of  the  prospects  for  consumption  of 
the  raw  stuff.  -But  it  cannot  be  said  that  there  is  much  increase  in 
public  demand  for  rubber  shares.  | 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTBICITT    SUPPLY   AND   POTTEB   C0MPA5IE8. 


Boarnemonth  A  Poole,  Ord.    .. 

Do.    44%Prot 

Do.    Second  6  %  Pret. 

Do.    4J%  Dob.  Stock.. 
Brompton  A  KonBlngton,  Ord... 

Do.    7%Cum.  Pref 

Central  Electric  Supply,  i  %\ 

Onsr.  Deb.  J 

Charing  Cross,  West  Rnd  &  City 

Do.    ii  %  Cum.  Prel 

Do,     "  City     Undertaking "  I 
ii  %  Com.  Pret.  / 

Do,         Do.  4  %Deb 

Chelsea,  Ord 

Do.    *i  %  Dob 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Dob 

Do.    4i  %  Second  Deb, 
County  of  London,  Ord 

Do.    «%Prof 

Do,    4*%  Dob 

Do.    4i  %  Second  Deh, 
Edmundson's,  Ord. 

Jo,    6%  Cum.  Prel 

Do.    li%  Flret  Mort.  Deb,  .. 
Folkestone 

Do,    6%  Cum.  Pref 

Do.    4i%  First  Deb 

Hove 


Dividends 

(or 

ifin. 

1912. 

Si 

61 

H 

ft 

*h 

4A 

10 

III 

7 

1 

4 

4 

6 

ei 

«4 

H 

«i 

H 

4 

4 

6 

4t 

*4 

4* 

H 

«( 

ft 

li  , 

It 

S 

«i 

«H 

« 

41 

tf 

6 

? 

« 

N« 

Nil 

Nil 

*h 

M 

ft 

H 

6 

6 

H 

*ll 

» 

8t 

94  ' 


■  B6 


m  —101 

10  —  18 
12i-  U 
118  —122 
1011  —108 

m-  iH 
in-  i2i 

lOfi  —108 
09  —101 

a-  s 

8—  8J 
B4  —  87 

93-95 
7J—    8 


10  —  loj 


Hi—    9 
9.'i  —  98  xd 


4-    4i 


Rise 

Present 

+  or 

Yleia 

FaU 

S.a. 

— 

e  s.  d. 

6     4    9 

4  12     4    1 

BUS 

4  10    D 

6    5    8 

a  17    9 

4    I    8 

-  j^ 

4  16    8 

4  14    9 

6    0    0 

4    8    4 

+  ii 

4  17    7 

4    9    1 

4    9    0 

4    6    9 

4    3    0 

4    7    6 

+  h 

6    2    9 

4  19    0 

4    8    4 

4    8    8 

-A 

Nil 

Nil 

6    8    6 

6  17    1 

4  17    7 

4  14    9 

6  12    6 

London  Electric,  Ore 

Do.    6%  Prof 

Do.    4  %  First  Mort.  Deb,    . . 
Metropolitan         

Do.    41%  Com.  Pref 

Do.    4(  %  First  Mort.  Deb. . . 

Do.     84%  Mort.  Dob 

Midland   Electric  Corporation  ) 

4i  %  First  Mort.  Deb.  ; 

Newoaslle-on-Tyne  5  %  Pref.,  I 

Non-Cnm.  J 

North  Metropolitan  Poner  Sop- ) 

ply,  6  %  Mortgages  (Red.)  1 

Netting   Hill,   6%Non-Com.l 

PreJ.I 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Prel 

Do.    84%Deb 

Bmithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do.    4i  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6%  Com.  Pref 

Do.    4i%  First  Mort.  Deb. .. 
Westminster,  Ord, 

Do,    4i%  Cum.  Pref 


OlTldends 

lor 

1911. 

1912. 

9 

81 

4 

4 

^ 

*4 

A 

ft 

4 

4 

4 

41 

4 

4 

«4 

H 

6 

6 

5 

6 

6 

6 

7} 

61 

10 

101 

7 

7 

84 

84 

2 

6 

6 

5 

7 

7 

44 

<4 

Nil 

9 

I 

iJ* 

Jt 

44 

44 

RUe 

+  or 
Fall 


li-   8J 

90  —  83 
78  —  82 
li—  2 
ii-  6i 
90  —  98 

3a-  8  J 


4J-    4i 

98i  -1014 


COLONUL   AND   FOBEieN   ELECTBICITI   SUPPLY   AND   POWEB. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Qon.  El.  Com. 

Do.    7%  Prel 

Cordoba  Lt.,  Power  andT.,  Ord, 

Do.    6%  Deb 

Eleo.  Lt.  and  P.  of  Coohabamba,  1 

«  %  Bonds  1 

Bleo.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb.  I 

Bleo.  Dev,  Ontario,  6   %    Ist) 

Mort.  Bonds  f 

Ealgoorlle  Bleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Eaministiquia  Power, 5%  Q.  Bs. 

Madras,  Ord.         

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6  %  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do,    7%  Cum.  Pref 

Do,    6  %  1st  Mort.  Qold  Bds, 


B 

n 

« 

6 

R* 

7t 

6 

6 

6 

100 

6 

6 

»100 

7 

7 

$100 

7 

7 

1 

8 

100 

6 

6 

100 

8 

a 

100 

6 

6 

t600 

6 

B 

10/. 

Nil 

1 

ft 

ft 

«600 

6 

6 

6 

Nil 

100 

6 

^ 

6 

l> 

tioo 

4 

41 

$100 

7 

7 

6 

6 

r?fx 

118  -123 

118  —122 

h-    1 

95  —  98 

95  —  97 


A-     A 

'"«-  3 
104  —106 

14-  a 

102  —106 
86  —  88 
84-88 

108  —106 
95  —  97 


5    6    8 

5  19    4 

4  16    5 

+  4 

6    4    2 

6  14    8 

6  14    9 

8    0    0 

+  1 

6    2    0' 

6    8    9     I 

6  18    8 

5    9    7 

NU 

8  14    6 

4  14    4 

4  15    8 

6  18    8 

4  U     0 

6  12    1 

6    8    1 

Monterey  RIy,  Light  ft  Power, ) 

5  %  Ist  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Powerand  Coal,  1 

6  %  iBt  Mort.  Bonds ) 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref,     .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Elee.  Co.,  Montreal,  4)  %  I 

let  Mort.  Deb.  f 

Bbawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4i%Per.  Deb 

Toronto  Power,  41  %  Deb. 
Vera  Crnz  Lt.,  P.  and  T.,  6  % ) 
1st  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Oold  / 


100 

J 

E 

«100 

8 

9t 

$600 

6 

5a 

Stock 

10 

Do, 

H 

ft 

Do, 

6 

6 

100 

44 

44 

SlOO 

6 

6 

»600 

6 

6 

Stock 
Do. 

II 

n 

lOO 

6 

6 

1 

Hid. 

17?d. 

100 

6 

6 

84  —  87 
234  —239 


240  —250 
106  —111 
102  —104 


i;f7  -141 

IOC  —108 

looi— 1024 
994—1014 

934—  964 

«-  1 

103^—1064 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  ■  Portuguese   Tel.,  6  %  1 
Mort.  Deb. ) 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Onba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  UmTed  States  Cable      . . 
Direct  W.  India  Cable,  44  %  I 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    8J%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.  Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  / 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    7  %  Cum.  Partio.  Pref. 


10 

4 

44t 

stock 

b 

b 

$100 

H 

HI 

$1000 

4 

4 

stock 

8 

8 

Do. 

ft 

ft 

Do. 

80/- 

100 

5 

6 

6 

7 

R 

Stock 

4 

4 

10 

ft 

6+ 

10 

10 

10 

6 

4 

4t 

6 

10 

111 

10 

6 

4 

100 

44 

44 

Stock 

7 

7t 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7t 

Stock 

4 

4 

36 

4 

4 

10 

ft 

6t 

10 

ft 

ft 

10 

IH 

18 

36 

18 

6+ 

»100 

fi 

6t 

tioo 

1 

1 

4 

20 
17 

4 

71-    7gxd 

5  14    3 

97-  99 

6    1    0 

145  -147 

6    8  10 

934-  95J 

4    8    9 

67-  69 

4    7    0 

1104—1114 
251—  26 

6    7    8 

6  15    6 

102—104 

4  16    2 

74-    71 

5    3     3 

8O4—  824 

-* 

4  17    0 

8i—     94 

-4 

6    6    4 

16  —  17  xd 

6  17    8 

84-    4 

5    0    0 

64-    7 

7    2  ID 

7-74 

-4 

6  13    4 

984-1004 

4    9    7 

132  —135 

-fi 

6    3    8 

T7  -  79 

+  4 

4    8    7 

?fc?^ 

+"4 

4  2  1 
6    8    8 

96  —  98 

-1 

4    I    8 

98  —  101 

3  19    8 

lOf-  lli 
12|-  13| 

5  7  7 
4  11    4 

284-294 

6    2    0 

654-  674 

-4 

6  14    0 

6  12    4 

69  —  73 

5    9    7 

6,^-    BA 

--^ 

3  17    2 

41-     4| 

-4 

3  13    7 

Monte  Video  Telephone,  Ord, 

Do.    6  %  Pref 

National  Telephone  Def. 

New  York  Telep.,  4*%  Gen.  Ends. 

Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  % ) 
Guar.  Debs.  1 

Renter's       

Submarine  Cables  Trust 
Telephone  Co,  of  Egypt,  44  %  1 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do,     4  %  Debs.,  1  to  1,6001 

guar,  by  Braz.  Hub.  'Tel.  i 

West  India  and  Panama  Teleg. 

Do,    6  %  Cum.  Ist  Pref. 

Do.    6  iK  Cum.  2nd  Pref. 

Do.    6'jfcDebs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

8 

81 

1 

6 

6 

stock 

ft 

100 

44 

44 

1 

fl 

fit 

I 

H 

ft 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

int 

Cert. 

U 

6 

Stock 

44 

44 

6 

R 

I4 

6 

fi 

24 

100 

4 

4 

10 

34 

I4t 

10 

ft 

b 

10 

fi 

R 

100 

6 

6 

10 

7 

7t 

Stock 

4 

4 

$1000 

44 

44 

1544—1564 

98i-  m 

^h-  Isi 
8^11  90 
98  —100 


994-1014 

7fjr-  7A 
6|-    6| 

144-  lis 

96-99 
10  —  10* 

91—  10' 
1014—1034 

ISJ—  18J 
954-  974 
98  -101 


'  Unless  otherwise  stated,  all  shares  are  fully  paid. 


Paid  in  deferred  interest  warrants. 


+  Interim  Dividend. 


1  Funded  Dividend  Certs 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.-(««tfi«««d.) 

ELECTRIC   RAILWAYS   AM)   TRAMWAYS.— HOME. 


NAMB, 


Bath  Trams,  Pret,  Ord 

Do.    B%Pr6f 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.       Do.  Deterred     .. 

Do.       Do.  6%Cum.Pr'f. 

Do.  7%  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do,  4i  %  and  Deb. 

Oentral  London  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4  %  Deb 

Cit7  &  Soath  London,  Ord. 

Do.    B%  Pref.,  1891    .. 


Do. 
Do, 
Do. 


Do. 
Do. 
Do, 


4%Deb '    .. 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44%  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Eleo.  Rallw'ys,4  %  Deb. 
London  United  Trams, 5  %  Pref. 

Do,    4%  Deb 


1911. 

1912. 

Nil 

Nil 

R 

5 

4i 

H 

'e 

6 

'h 

6 

*h 

4* 

H 

Hi 

4 

4 

•i 

4 

4 

IS 

IJI 

b 

f> 

6 

fi 

E 

5 

n 

4 

4 

« 

K 

Nil 

Nil 

« 

«t 

^ 

a 

4 

4 

e 

B 

4 

4 

Nil 

4 

4 

Closing 

Quotations 
Dec.  8rd. 


,fi..4 


88—41 
92  —  96 
77  —  81 
FO  —  82 
81  —  89 
81)  —  82 
100  —102 

87J—  .saj 

108  —110 
108  —110 
108  -liO 
108  —110 
98  —100 
12  —  13 
2i—  2J 

69  —  74 
2J-  2| 
77  —  82 
81-83 

96  —  98 
Bi-  5| 
74-77 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 



£  B.  d. 

Nil 

6    B    1 

,,  • 

G  11    1 

+  4 

+  1 

6    9    0 

+  2 

6    4    2 

6    7    2 

— 1 

3  13    2 

4  16    5 

— 1 

2    8    9 

B  18    5 

-* 

3  11    5 

+  1 

4  10  11 

+  1 

4  10  11 

+  1 

4  10  11 

+  1 

4  10  11 

+  1 

4    0    0 

4  12    4 

NU 

8    6    8 

6    1    7 

4  11    0 

4  17    7 

6    0    6 

4    1    8 

-h 

+ 

14 

6    8  11 

MAMB, 


MetropoUtan  Railway  Oonsol, . . 

Do.    Surplus  Lands    . . 

Do,    Bi%Deb 

Do,    el  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  Distrlot  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    8i%Gtd 

MetropoUtan  Eleo.  Trams,  Ord, 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pret. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    6%  First  Cum.  Inc.  Deb, 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do,    4i%Deb 


Closing 
Quotations 
Dec.  3rd. 


98  —100 
88  —  90 
76  —  78 
14-    IJ^ 

94  —  97 


67 


-4^ 


41-        , 

lll-U4 
100  —102 
91  —  93 

i-     i 
3—84 

79  —  83 


-4 

+  A 
-A 


ELECTRICAL  RAILWAYS   A5D   TRAMWAYS.-COLONLIL   AND   FOREIGN. 


Anglo-Aig.  Trams,  Ist  Pret,     . . 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%Deb 

Auckland  Trams,  B  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pret. 

Do.    44%  Deb 

Do.    B  %  9nd  Deb. 
Brazilian  Traction  Light    and! 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44  %  Deb 

B,  Columbia  Eleo.  Rly.,  Def,    .. 

Do,    Pref.  Ord 

Do.    6  %  Pref 

Do.    44  %  iBt  Mort.  Deb.      .. 

Do.    44  %  Vanoouvet  Deb,   .. 

Do,    4l%Con.  Deb 

CalonttaTrams,  Ord,      .. 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Bly.,  6  %  Bonds 
Kalgoorlie  Elec.  Trams  .. 

Do.    B%ADeb 

Do.    6%BDeb 


6 
6 

n 

^1 

100 

4 

4 

100 

44 

44 

100 

B 

6 

100 

B 

6 

10 

H 

A 

lOO 

«4 

44 

100 

6 

6 

sioo 

B 

8 

8t 

6 

B 

5 

100 

44 

44 

100 

K 

100 

6 

ti 

100 

B 

B 

40 
100 

4 
4 

n 

100 

4 

4* 

6 

7 

.M 

6 

6 

B 

100 

1 

^ 

44 

G 

6 

Bt 

100 

6 

B 

100 

6 

B 

«1000 
1 

6 
Nil 

B 

100 

B 

B 

100 

6 

3 

t^% 

6    3    6 
6  17    4 

93-9B 

4    4    8 

99  -101 

4    9    1 

97  —  99  xd 

5    1    0 

103»-1054 

4  14    9 

11  —  12 

6    0    0 

98  -100 

4  10    0 

98  —100 

6    0    0 

944-951 

+  i 

V--   7A 

6    9    5 

1004-lo4 

4  16    3 

4    7    0 

144  -149 

B    7    5 

118  —122 

4  18    4 

107  —110 

4  11    0 

98  —101 

4    9    1 

103  —105 

4    6    9 

100  —103 

4    2    6 

55-    63 

6    9  10 

4JS-    BA 

4  16    6 

99  —102 

4    8    8 

^9^=,^* 

4    8    0 

4  18    0 

93  -  97 

6    8    1 

99  —108 

4  17    1 

A-     A 

Nil 

86  —  91 

6  10    0 

35  —  43 

La  Plata  Eleo.  Tims,  Ord, 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Oen.  Con.  6  %  Bonds    .. 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord,    .. 

Do.    6%Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord,    .. 

Do.    6%  Ist.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. .. 

Do.    44%  let  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  1 
6  %  Bonds  I 

Do.    B  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.  1 
6  %  1st  Deb.  , 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    8  %  Pref 

Do,    6  %  1st  Deb 

Winnipeg  Else.  Rly.,  4}  %  Deb, 


1 

Nil 

1 

I 

n 

1 

6 

fi) 

I 

« 

fi 

100 

B 

6 

100 

.5 

B 

100 

B 

B 

«1000 

B 

6 

$100 

7 

7+ 

B 

B 

100 

« 

H 

6 

111 

10! 

6 

K 

H 

100 

B 

B 

I 

5 

64 

100 

B 

B 

6 

fi 

« 

100 

*4 

44 

6 

6 

100 

6 

6 

$600 

6 

6 

100 

6 

6 

100 

6 

B 

6 

7 

6 

n 

100 

6 

6 

100 

44 

44 

1-  It 
1-  li 

93  —  97 

100  —109 

89  —  92 
1004—102* 
113  —118" 

954-  974 

101  —103 

74-  n 

5-64 
964—  984 
1^-  IJl  xd 
9»  — lua 

Sh—  6 
99"-101 
1014—1034 


5—64 
99  —102 
100  —103 


+  4 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pret 

Babcook  &  Wlloox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.    6  %  Prior  Lien  Debs 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  ThomsonHouston,  Deb, 
British  Westinghouse,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord,  . . 

Do,    Pret 

Brash,  7%  Pref 

Do,    5  %  Prior  Lien  Deb. 

Do.    4J%Deb 

Do,    44  %  Second  Deb, 
Callender's  Cable . . 

Do,    Pref 

Do,    Deb 

OaBtner-Eellnei    ..        .. 

Do,    Deb 


4-     i 

a-  p 

3  —  Sj 


86  —  89 
74—  8 
5i-    61 


94  , 


96 


I 
59  —  62 
100  —103 
2/-  -8/. 
4/6  — b;- 
0-  i 
75  —  80 
47  —  62 
30  —  34 
104—  111 

ogf^ioil 

3H—   Silxd 


8    0    0 

7    7    8 

4    6    2 

3  16  10 

5  °6    2 

5  12    4 

6    5    0 

4  14    1 

+  1 

4    5    9 

4  13    9 

Nil 

6    9    1 

6  16    6 

NU 

Nil 

Nil 

6    6    0 

8  13    2 

13    4    8 

6  13    4 

4  17    7 

4    8    8 

5    4  11 

4    3    4 

Crompton  &  Co,    .  •        •  • 

Do.    Deb 

Dick,  Kerr 

.Do.    Pret 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    6  %  Beoond  Deb. 
Eleotrio  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref,  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pret 

Do.    Deb 

India-Bubber,  G,  &  T,    . . 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

Willans  &  Bobinsoa 

Do.    Pref 

Do,    Deb 


8 

Nil 

100 

6 

6 

1 

B 

Nil 

1 

fi 

fi 

100 

44 

44 

6 

Nil 

6 

Nil 

100 

4 

'4 

100 

B 

B 

a 

24 

s« 

a 

7 

7 

10 

7 

7 

100 

B 

6 

10 

B 

B 

100 

4 

4 

6 

17 

5t 

6 

100 

t 

n 

10 

10 

6 

6 

la 

17A 

Bt 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

4-     8 

66-66 

ii-    k 

97-100 

4-      g 

li-    2 

66  —  69 

72  —  76 

^l-^ 

74-    8 

92-94 

10—  11 

90-95 

12i—  13 
^4-    BA 

01  —102  xd 

84-   94 

94-104 

854-  87* 

97  -100 

fc      i' 

=•^1 

67  —  59  xd 

Unless  otherwise  stated,  all  shares  are  fully  paid,     t  Interim  dividend. 


Bank  rate  of  Discount  5  per  cent.,  October  17th,  1912. 
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METAL    MARKET. 


Flnctnations  in  November. 


SPELTER    (G.O.B's.).      . 

Nov.  1    4   6    ti   7   8  11  12  i:t  II  ir.  IS  1H2(I1>1  222520272829 


*^,^_^_._-_--— _ 


LEAD    (ENGLISH). 

Nov    I    t    .-.    b   7    H  II  12i:flll.-.lhl!i2(i21222r,2«272629 


IRON. 

Nov.  I    4   .->    fi   7   «  II  I2I3  14I.')I8I92021222526272829 


scdTcit-. 

^ 

_ 

^ 

-^ 

1 

s 

•^ 

— 

— 

\ 

/ 

~- 

CLEVE 

LAN 

i 

• 

L. 

r- 

r 

' 

^ 

^ 

^ 

■"■ 

N 

y 

— 

.. 

. 

TIN. 

Nov.  1    4   5    6   7   8  111213141518192021222526272829 


COPPER    (G.M.B's.). 

Nov.  14    5    6    7    S  II  121314  I.->18I!t2UL'1222526272829 


Dinner  and    Concert. — The  employes  of  the   London 

Branch  of  the  Bosch  Magneto  Co  ,  Ltd.,  opened  their  "  Social "  season 
on  Friday  last  at  the  Horseshoe  Hotel,  Tottenham  Court  Road,  W., 
where  over  70  sat  down  to  dinner.  The  dinner  was  followed  by  a 
concert.  The  chair  was  occupied  by  Mr.  Chas.  Gorick,  and  among 
those  who  rendered  entertainment  were  Messrs.  Hoffmann, 
Toomey,  Povey,  Richmond,  Vinson-Monckley,  Gorick,  Revell, 
Beckitt,  Deubelbeis,  Mc  Alpine,  Parish,  Partridge,  and  Berr 
Schmidt.  Mr.  H.  F.  Warren  accompanied  at  the  Piano.  The 
toast  of  the  evening,  that  of  the  "Management,"  was  proposed  by 
Mr.  Chas.  Godfree.  Mr.  A.  Bennett  responded.  Mr.  F.  E.  Barker 
acted  as  hon.  sec.  The  ball  and  whist  drive  is  to  take  place  on 
January  3rd,  at  the  Abercorn  Rooms,  and  Mr.  Gorick  is  now 
busy  arranging  for  the  event. 


THE  LOADING  OF  SUBMARINE 
TELEPHONE  CABLES. 


A    COMPAHISO.V    BKTVnCEN   CoIL-LoAUED   AND 

Continuously-Loaded  Cables. 


By  J.  G.  HILL. 


{Continued  from  page  894.") 

TifK  following  way  of  looking  at  the  relative  efficiency  f»f 
cable  circuits  may  be  of  interest.  In  the  case  of  any  cir- 
cuit, loaded  or  unloaded,  the  following  equation  holds  good — 

,5  =   v'i~7(U- -!-//■'  I.')  (S-'-f/'-  K')-)-^  (II  S-//-!  K  I,),    (:,) 

where  //  =  2  77  times  the  freiiuency  n.  The  expression  may 
be  written — 


li  =   N/)j^7KK(V(l-(-/j:'L='/R'Xl  +  8>'-'K-)  +  s//JK-y^L/R) 

Now  s-'//'' 
ula  becomei 

V  H 


Now  s-'/yj'  K-  may  he  neglected,  and  the  rearranged  for- 
mula becomes — 


+  s 


'If  k) 


(6) 


If  we  write — 


the  complete  formula  for  an  unloaded  circuit  may  be  written 

ji  =  n/k  K  A,  (") 

and  the  ratio  of  improvement  obtained  by  loading  a  given 
circuit  having  this  />  before  loading  may  be  seen  from  the 
expression — 

/3  unloaded 

^-^^1    ~  7'i(8anie  cable  circuit  loaded  for  minimum  /3) 

The  value  of  i.  per  km.  may  be  calculated  as  explained 
further  on,  and  it  will  not  exceed  1  mh.  per  kilometre  in  an 
unloaded  gutta-percha  cable  circuit.  Also  /<  =  2  t  x  1,000, 
and  therefore  the  above  expression  >/  a  in  the  case  of  modi- 
fied gutta-percha  may  be  reduced  to — 


v/. 


=  56\/( 


v/r-'  +  3'.)-5  -  6-28 


0-002y 


If  the  case  of  a  conductor  having  a  loop  resistance  of 
2  u,  per  km.  be  examined  (wd^ghing  a  Uttle  over  600  lb.  per 
naut)  the  formula  gives  v/a  =  22,  and 

v/a/a,  =  22/n/72  =  2-6; 

i.p.,  the  speaking  range  brought  aliout  by  coil-loading  would 
be  2-li  times  the  original  cable  length. 

If  such  a  cable  were  loaded  by  the  continuous  loadmg 
method,  we  should  have — 

v'IfA,  =  22/n/I22  =  2  (nearly). 

So  that  in  this  case  the  speaking  range  is  doubled. 

If  the  resistance  R  is  very  high,  as  in  very  small  gauge 
cable,  the  expression — 

R 

is  modified.     In  that  case — 


V 


v/r-'  +  89-5  -  G-28 
R 


converges   towards    1,  aM^sjp  K   becomes  negligible.      So 
that  Va  =  56,  and  v'a/a,  =  56/8-5  =  6-6. 

Theoretically,  therefore,  such  a  circuit  could  be  mcreased 
in  speaking  range  from  1  to  6-6  times  the  original  length. 
The  amount  of  inductance  requked,  however,  for  this  purpose 
would  give  too  high  an  impedance,  and  the  coils  would 
require''  to  be  spaced  too  close  together  for  practical 
purposes. 
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TABLE  II.— Bebt  Possible  iNDncTANCE  and  Minimum  "  P  "  in  CiHcniTS  with  Diffebent  Eesistances  and  Fixed 
Capacity  =  '09  mf.  pee  km.  at  1,000  Cycles  pee  Second. 

Coil-Loaded  Cables. — Modified  G.P. 


Per  kilometre. 


ohms.  I 
.S71 


11131 
14'84' 


371 
7-42 
iri3 


Bi 


ohms. 
3-12 
6-18 
?9-3 

12-36 


1-261 
2-46 
3-72f 
4-92 


120 
120 
120 
120 


Ei/l. 


K. 


farads. 
1-67  X   10 
1-67       „' 
1-67       „ 
1-67       „ 


1-67  X  10- 

n;7  „ 

1-67  „ 

1-67  „ 


henrys. 
52  X   10-' 
103       „ 
155      .„~ 
206       ,, 


/3„.t 


558 

784 

963 

1,111 


6-68  X  10-» 

9-46  „ 
11-55  „ 
13-34       „ 

Oedinaey  G.P. 
10-55  X  10--'  I      353 
14-93      „         I      495 
18-27       „  604 

21-12      „  ■'  701 


Coil 
Bi. 


ohms. 
1-68 
3-36 

4-98 
6'60  i 


132 
1-98 
2-64 


farads. 
}  X  10-» 


henrys. 
28   X   10- 

!  56        .. 

:  83     .. 
110      ,, 


P^f 


3-6 
5-1 
6-23 
.7-20 


8-05 
9-85 
11-38 


Vl/k." 


558 

784 

963 

1,111 


.353 
495 
604 
701 


Continuously-Loaded  Cables. — Modified  G.P. 


Per  naut. 

Per  kilometre. 

Cond. 
B. 

Added 

s/k. 

Ba/L. 

K. 

l. 

^r 

..t 

Vl/k.* 

Cond. 
E. 

Added 
Ba. 

K. 

L. 

/s. 

».t 

Vl/k.* 

ohms. 

ohms. 

farads. 

henrys. 

ohms. 

ohms. 

farads. 

henrys. 

371 

3-3 

12 

110 

1-67  X  10-' 

30  X    10-» 

8-7 

X  10-» 

424 

2 

1-76 

9   X   10-" 

16   X    10-» 

4-69 

X   IQ-s 

424 

7-42 

671 

12 

110 

1-67       „ 

61       „ 

12-35 

,, 

604 

4 

363 

9       „ 

33       „ 

6-66 

,, 

604 

11-13 

10-0 

12 

110 

1-67       „ 

91       ., 

15-06 

., 

738 

6 

5-39 

9       „ 

49       „ 

8-12 

„ 

738 

14-84 

1342 

12 

110 

1-67       ., 

122       „ 

17-4 

" 

852 

8 

6-96 

9       .> 

66       „ 

9-38 

V 

852 

3-71 
7-42 
M-13 


176 
3-55 
5-32 
7-1 


120 
120 
120 
120 


110 
110 
110 
110 


1-67  X    10- 
1-67       „ 
1-67       „ 
1-67       „ 


16 

X  10-' 

H2-3 

„ 

18-4 

^^ 

64-5 

" 

1193 
16-88 
20-59 
23-89 


Obdinaey  G.P. 
810 
440 

5.H8 


8-7  X  10-' 

6-43 

17-4      „ 

9-10 

26-1      „ 

11-1 

34-8      „ 

12-88 

310 

440 
538 
622 


*  Characteristic  impedance.        t  Minimum  attenuation  constant. 


One   further  case  of   simplification  may  be   of   interest. 
Tie  formula  (1)— 

is  true  for  any  loaded  circuit  with  sufficient  inductance, 
whereas  the  expression  (4)  /3„i  =  Vk  k  a,  gives  the  ft  where 
the  best  inductance  is  used.     Dividing  (1)  by  (4),  we  get — 

ft!  ft,.  =  :^^K^L+j^^IE.  (8) 

By  substituting  the  value  of  l  from  (2),  this  becomes — 

and  if  ])„  is  the  percentage  of  variation  from  the  minimum 
/3,  then — 

j,„  =  50  [(n/l/i7+   v^i^)  -2],  (10) 

where  l  is  now  the  inductance  required  for  a  minimum  ft, 
and  Li  is  any  inductance  selected  for  loading  purposes.  As 
an  example,' consider  the  ft  of  the  cable  in  Table  II.  having 
a  resistance  of  14-8  w  per  naut.  When  fully  loaded  with 
206  mh.,  the  ft  is  given  as  13-34  x  10"^  The  same  cable 
in  Table  III  is  loaded  with  only  103  mh.,  and  the  ft  is 
14-17  X  10"^.  By  inserting  the  abo\e  values  of  l  in 
formula  (10),  we  get — 

j9„  =  6-05, 

i.e.,  by  only  taking  half  the  best  possible  loading,  the  ft 
obtained  varies  6  per  cent,  from  that  obtained  with  the  best 
possible  loading  (it  is,  of  course,  higher),  and  if  6  per  cent, 
of  14-17  be  added  to  13-34,  the  two  sets  of  figures  agree 
very  nearly.  If,  instead  of  taking  only  half  the  best  induct- 
ance, the  latter  inductance  be  doubled,  the  equation  gives 
the  same  result.  In  the  same  conditions  (i.e.,  with  the  same 
resistance,  capacity  and  leakance),  the  ft  of  the  continuously- 
loaded  cable  is  57  per  cent,  higher  than  the  minimum  ft 
when  loaded  with  0-087  mh.  per  kilometre. 

By  means  of  the  various  formula?  given,  Tables  II,  III 
and  V  have  been  worked  out.  Tables  II  and  III  show  the 
minimum  ft  per  naut  and  per  kilometre  for  circuits  of  various 
resistances,  and  with  the  same  fixed  capacity  in  each  case. 

Table  II  assumes  that  the  minimum  /3  can  in  all  cases 
be  obtained.  It  is  of  theoretical  interest,  but  in  practice 
the  best  ft  cannot  always  be  obtained.  It  will  be  seen  that 
the  ratio  ^IJa,  holds  good. 


Table  III  differs  from  the  preceding  one,  inasmuch  as 
inductances  which  are  known  to  be  commercially  practicable 
are  adhered  to,  but  in  other  respects  the  constants  are  the 
same  as  in  Table  II. 

In  M.  Devaux  Charbonnel's  article  similar,  but  not 
identical,  tables  are  dealt  with,  and  0*087  mh.  per  kilo- 
metre is  stated  by  that  writer  to  be  the  best  i,  which  can  be 
obtained  without  great  difficulty  and  exjwnse  in  con- 
tinuously-loaded cables.  This  statement  must  not,  of 
course,  be  taken  too  literally  as  a  rigid  limit,  but  it  affords 
a  convenient  and  accepted  basis  for  comparison.  As  will  be 
shown  later,  however,  it  is  not  economical  to  provide  all 
cables  of  equal  capacity,  and  therefore  Table  V  has  been 
prepared.  This  table  gives  electrical  details  of  cables 
of  both  types,  approximately  made  up  on  the  basis  of  using 
the  least  amount  of  gutta-percha  consistent  with  safety,  to 
keep  down  expense.  Details  of  continuously-loaded  cables 
having  the  satne  capacity  as  the  coil-loaded  ones  are  added 
for  interest. 

Before  applying  the  data  in  these  tables  to  obtain  the  cost 
of  the  two  types  of  cables,  i.e.,  the  cost  of  obtaining  a  given 
ft  in  each  type,  it  will  be  necessary  to  examine  the  formula; 
which  permit  of  the  inductance  and  added  resistance  of 
continuously-loaded  cables  being  calculated,  seeing  that  from 
these  detaUs  the  design  of  such  cables  must  be  determined. 

The  amount  of  inductance  added  to  a  cable  by  a  given 
quantity  of  iron  is  given  by  the  following  formula,  which  is 
developed  and  proved  in  Prof.  Breisig's  "  Theoretische 
Telegraphic,"  page  322  : — 

^  =  '''{^^S^'^l'  +  i  +  f'  2(-2r+t)ltla)H  +  a))'     (") 

where  /  is  the  length  in  cm.,  d  is  the  distance  between  the 
centres  of  the  conductors,  r  is  the  radius  of  the  conductor, 
fj.  is  the  permeability  of  the  iron,  i  is  the  thickness  of  the  iron 
winding,  and  a  and  a  are  coefficients  which  account  for 
energy  losses. 

If  these  losses  be  neglected  the  formula  becomes — 

L  =  4  Z  (log  2  djr  +  i  +^-^JiiL^), 

and  this  formula  was  found  in  practice  to  hold  approximately 
good  by  M.  Devaux  Charbonnel.  The  difference  in  the  two 
formulae  may,  however,  amount  to  several  per  cent. 

The  first  part  of  the  expression,  viz.,  4  L  (log  2  dfr  +  J) 
accounts  for  the  natural  inductance  of  the  circuit  apart  from 
the  iron,  and  the  added  inductance  is  therefore — 
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TABLE  III.— Induotanoes  Commerciai-lt  U»bd  (or  Obtainable)  and  Cobbesi-ondiso  "/3,"  in  Cibccits  with 

DiKFKRKNT   RESISTANCES   AND   FiXEU   CAPACITY    ■=    "09    MF.    PER   KM.   AT    1,000  CYCLES   PER  SECOND. 

CoiL-LOAOED  Cables. — Modified  o.p. 


Per  naut. 

Per  kilometre. 

Cond. 

b. 

CoU 
Bi 

e/K. 

Bi/L. 

K. 

1.. 

/s.t 

Vl/k.' 

Cond. 

Coll. 
Bi. 

K. 

L. 

^.t 

Vl/k.* 

ohms. 

ohms. 

tandi. 

henrys. 

ohms. 

Ohms. 

(arada. 

henrys. 

:t71 

3-12 

12 

60 

1-67   X    10-' 

52    X    10-" 

0-68  X    10"" 

568 

2 

ros 

9   X  10-" 

28  X   10-' 

3-6     X   10  ' 

558 

-•42 

618 

12 

00 

l'67       „ 

103       „ 

!r40 

784 

4 

3-36 

9       ■> 

56       „ 

6-1 

784 

iri;( 

6^I8 

12 

110 

1-67       „ 

103       „ 

irsi 

784 

6 

3-30 

!t        „ 

56       ., 

6-37      „ 

784 

14-84 

()-18 

12 

(iO 

1  -67       „ 

103       „ 

14-17       „ 

784 

8 

3-30 

'J        .. 

56       „ 

7-64       ., 

781 

Ordinary  G.P 

;!-7i 

r2t; 

120 

<;o 

1-67  X   10-' 

21ix   10-" 

10'55   X   10-'' 

353 

2 

06 

9  X   I0-" 

n    X   10  '' 

5-09  X   10"' 

353 

742 

2-4(; 

120 

60 

1-67       „ 

41 

14-93       ,. 

495 

4 

1  •.-i2 

9       „ 

22 

8-05      „ 

495 

1113 

3^72 

120 

<iO 

1-67       ., 

62 

1827       „ 

604 

6 

198 

9       ■■ 

33       „ 

9-85      „ 

604 

1484 

492 

120 

60 

1-67       „ 

82       „ 

21-12       „ 

701 

8 

2-64 

9       „ 

41       „ 

11-38      „ 

701 

Contincously-loaded  Cables. 

—Modified  o.p. 

Per  naut. 

Per  kilometre. 

Cond. 
B. 

Added 
B,. 

8/K. 

R'i/l.. 

K. 

L. 

?.t 

V£/i?.' 

Cond. 
R. 

Added 
Hj. 

K. 

L. 

^.t 

V  L/K.* 

olimB. 

ohms. 

laradfi. 

henrys. 

ohms. 

ohma. 

farads. 

henrys. 

3-71 

r-6 

12 

no 

1-67  X   10-' 

10  X   10"" 

SI-1.-J  X  10-" 

310 

2 

-96 

9   X    10"* 

8-7  X  10-'' 

4-93  X  10-" 

310 

7-42 

1-76 

12 

no 

1"67       „ 

10        „ 

151 

310 

4 

-96 

9       ., 

8-7       „ 

8-16      ., 

310 

1113 

r7t; 

12 

no 

1-67 

1  0 

211 

310 

0 

-90 

9       ., 

8-7       ., 

1137       „ 

310 

14-84 

r7(i 

12 

no 

IT,:     „ 

Hi 

271 

310 

8 

-96 

9 

8-7 

14-.-)9       „ 

310 

Ordinary  G.P. 

.•{■71 

r7(! 

120 

no 

1-67  k   10-' 

10  X   10-" 

11-93  X  10-» 

310 

2 

■96 

9  X  10-* 

8-7   X    10-'' 

6-43  X   10-" 

310 

742 

l-7(i 

120 

no 

1-07       „ 

10       „ 

17-86      „ 

310 

4 

-96 

9       „ 

8-7       „ 

9-63       „ 

310 

11-13 

rrti 

120 

no 

1-67       „ 

10       „ 

23-82       „ 

310 

6 

-96 

9       „ 

8-7       „ 

12-84       „ 

310 

11-84 

r76 

120 

no 

1-67       „ 

16       „ 

29-77       „ 

310 

8 

-96 

9       „ 

8-7       „ 

1605       „ 

310 

'  Characteristic  impedance.         t  Attenuation  congtant. 


(12) 


Call  2  J 


(/  (the  diiiinetor  of  the  wire),  and  wc  got — 

h  =  fi2v  I  l;{d  +  I).  (13) 

If  tho  thickness  of  iron  be  made  up  by  p  windings,  each 
of  thickness  /,  this  becomes  i,  =  2  ir  /i  I  p  tj{d  +  pt),  but — 

ptK</+pf)=    ^ij^  ^,  (14) 

and  from  this  it  may  be  seen  that  if  the  ratio  i1  pi  is  kept 
constant,  l,  will  be  unaltered  (if  the  natural  inducUince  of 
the  circuit  is  unaltered).  On  that  assumption,  it  is  evident 
that,  in  order  to  obtain  the  same  value  of  inductance  in 
conductors  of  different  diameters,  the  thickness  of  the  iron 
winding  (/)  /)  must  be  increased  in  the  same  proportion  as 
the  diameter  of  the  copper  conductor  is  increased.  The 
expression  given  is  in  absolute  units,  and  to  bring  it  to 
henrys  per  km.  we  have — 

L  =  lO-*  X  2  TT  ^  X  /  //((/  +  p  /)•        (15) 

The  figure  to  be  taken  for  permeability,  /n,  is  a  somewhat 
doubtful  quantity.  It  is  sometimes  taken  as  1 20,  but  M. 
Devaux  Charbonnel  finds  110  to  be  suitable  with  the 
shortened  formula,  whilst  some  other  experimenters  find  a 
less  value  still.  It  depends  largely  upon  the  material 
used.  The  increase  in  resistance  brought  about  by  the 
insertion  of  inductance  in  continuously-loaded  cables 
has  been  made  the  subject  of  exhaustive  research  by  Prof. 
Larsen,  and  Prof.  Breisig,  on  page  323  of  "  Theoretische 
Telegraphic,"  gives  the  following  formula  after  consideration 
of  Larsen 's  work — 


Ap(d  +"/) ' 
where  d  =  the  diameter  of  the  conductor,  and  all  the 
dimensions  are  in  centimetres.     To  convert  to  ohms  per 
kilometre  we  have — 

p  '  d  +  t' 


10- 


(1?) 


If  millimetres  are  used  in  place  of  centimetres,  and  p  is 
the  resistance  in  ohms  of  a  piece  of  iron  1  m.  in  length  and 
1  sq.  mm.  in  cross-section,  the  formula  becomes — 


R.  =  10 


-11   ^*  m'  n-  f- 


t 


p  d  +  t 

It  is  often  convenient  to  use  the  formula  in  this  form 
(To  be  conchtded.) 


(18) 


IMPROVEMENTS    IN    STEAM    TURBO- 
GENERATORS, 


S(.   TT-  fj-  111-   /* 


4  (2  /•  +  0  ('  +  «)  (1  +  «)'' 


(16) 


where  Se  is  the  specific  conductivity  in  C.G.S.  units  of  the 
iron,  t  is  the  thickness  of  the  iron  winding,  r  is  the  radius 
of  the  -wire  on  which  it  is  wound,  u>  =  2  -n-  n,  fi  is  the 
permeabOity,  and  a  and  a  are  correcting  factors,  as  in  (11). 
Neglecting  these  losses,  we  get — 

t,  —  «<-  'r^  /"'  ">'  t' 


'       4  (2  r  -I-  0 " 
Converting  the  specific  conductivity  Se  to  specific  resistance, 
1/p,  and  rearranging  the  formula,  we  get — 


AccoBDiNR  to  the  report  of  the  Committee  of  the  Association  of 
Edison  Illuminating  Companies  on  steam  turbines,  based  on  inform- 
ation supplied  by  the  manufacturers,  a  number  of  deTelopments 
and  improvements  have  been  made  recently  in  Westinghouse  steam 
turbo-ffenerator  practice.  Speed  limits  have  been  materially  raised 
within  recent  times  In  both  25-cycIe  and  60-cycle  practice.  In 
60-cycle  practice  generators  of  5,000  k.v.a.  rating  at  3,600  k.p.m. 
have  been  built,  which  is  considerably  larger  than  had  been  com- 
pleted a  year  ago.  For  machines  larger  than  5,000  k.v.a.  four  poles 
are  being  used  up  to  approximately  L'0,000  k.v.a.,  whereas  a  10,000- 
K.v.A.  generator  was  about  the  largest  machine  yet  built  with  four 
poles  up  to  a  year  ago. 

In  25-cycIe  practice,  two-pole  1,500-e.p.m.  machines  are  being 
built  in  sizes  up  to  20,000  k.\.a.,  and  it  is  probable  that  the  ratings 
will  be  carried  np  to  2.^,000  k.v.a.  or  possibly  30,000  k.v.a.,  although 
at  these  ratings  other  factors  than  the  design  of  the  turbo-generator 
itself  may  control  the  speed  conditions.  It  may  be  said,  however, 
that  the  generator  itself  is  practicable  up  to  30,000  k.v.a.  at 
1,500  E.P.M.  At  750  K.P.M.  it  is  hard  to  say  what  the  upper  limit 
■will  be. 

Some  of  the  most  radical  improvements  in  the  later  high-speed 
tnrbo-generators  have  been  in  the  methods  of  ventilation.  In  the 
older  Westinghouse  practice  practically  all  the  ventilation  of  the 
machine  was  through  the  air-gap  between  the  rotor  and  stator.  On 
the  more  recent  machines,  especially  where  the  speed  limits  have 
been  raised,  it  is  not  practicable   to   force   sufficient   cooling  air 
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through  the  air-gap  alone,  and,  therefore,  additional  ventilating 
channels  are  provided,  and  particular  provision  is  made  to  prevent 
the  currents  of  cooling  air  in  the  various  paths  from  interfering 
with  each  other.  In  particular,  the  air  passages  are  arranged  with 
a  view  to  cleaning  them  without  dismantling  the  machine.  Methods 
have  also  been  devised  for  effectively  cooling  machines  which 
have  a  great  length  compared  with  their  diameter,  and  thus, 
it  is  claimed,  a  long  machine  of  very  high  rating  can  be 
cooled  as  effectively  as  a  short  one.  which  has  not  usually  been  the 
case. 

In  the  more  recent  machines  of  very  large  outputs,  the  rotor  is 
made  up  of  rolled-steel  plates,  which  are  rigidly  and  permanently 
clamped  together,  without  a  through  shaft,  to  form  the  rotor  body 
as  a  whole.  This  core  is  then  suitably  slotted  for  the  rotor 
windings  and  for  purposes  of  ventUation.  The  rotor  windings 
consist  of  formed  strap  coils  insulated  with  mica  and  asbestos,  so 
that  they  can  withstand  an  excessively  high  temperature  under 
emergency  conditions.  Tests  made  with  this  type  of  insulation  are 
said  to  have  shown  that  it  can  successfully  withstand  temperatures 
higher  than  that  of  the  melting  point  of  tin  solder. 

As  far  as  the  records  show,  the  manufacturer  claims  that  there 
has  never  been  a  failure  of  the  insulation  with  the  Westinghonse 
mica-wound  rotors  due  to  deterioration  by  temperature,  although 
a  large  number  of  such  rotors  have  been  employed  in  commercial 
service  for  a  number  of  years. 

On  account  of  the  higher  speed  limits  with  large  machines,  the 
methods  of  supplying  cooling  air  have  required  more  or  less  modi- 
fication recently.  For  instance,  a  (iO-cycle,  four-pole  machine  of 
20,000  K.v.A.  rating  wUl  not  have  a  materially  larger  diameter  of 
rotor  than  a  10.000-k.v.a.  machine  of  the  same  speed,  although  the 
amount  of  air  required  for  cooling  must  be  twice  as  great.  In  the 
10,000-K.v.A.  machine,  a  ventilating  fan  of  the  largest  permissible 
dimensions  may  be  installed  directly  on  the  rotor  shaft,  and  the 
opening  through  such  fan  may  be  just  sufficient  to  force  in  the 
required  amount  of  ventilating  air.  Therefore,  on  the  -'O,000-k.v.a. 
machine  it  may  be  impracticable  to  obtain  enough  opening  through 
a  ventilating  fan  of  the  largest  practical  dimensions  to  allow  the 
necessary  air  to  be  supplied  to  the  machine,  and  hence  some  other 
method  of  ventilation  becomes  necessary  or  desirable.  In  consequence, 
on  very  large  high-speed  turbo-generators  separate  blowers  are 
coming  into  use,  these  blowers  being  designed  for  any  suitable 
speed  and  driven  by  electric  motors.  When  a  number  of  large 
turbo-generators  are  located  in  one  station  the  ventilating  fans 
can  supply  air  to  a  large  air  chamber  which  opens  to  all  the 
machines.  This  scheme  is  somewhat  more  economical  than  with 
blowers  directly  on  the  machines,  as  the  fans  can  be  operated  at 
the  most  economical  speed,  and  furthermore,  if  the  fans  are  driven 
by  motors  with  adjustable  speed  characteristics  it  is  possible  to 
vary  the  air  pressure,  depending  upon  the  requirements  of  the  load, 
so  that  further  economy  is  thus  obtained. 

The  Westinghouse  Co.  countenances  the  use  of  voltages  up  to 
11,000  volts  and  13,000  volts  directly  on  the  armature  winding. 
Two  principal  difficulties  incidental!  to  the  use  of  high  voltage  on  the 
armature  winding — namely,  dangerous  heating  in  that  part  of  the 
copper  buried  in  the  core,  and  deterioration  or  "  eating  away ''  of 
the  insulation  by  static  discharges — have  both  been  overcome  by 
the  use  of  mica  insulation  on  the  buried  part  of  the  coil,  this 
insulation  being  put  on  individual  turns  as  well  as  on  the  outside 
of  the  coil  as  a  whole. 

The  end  windings  of  Westinghouse  machines,  it  is  said,  have 
been  braced  in  a  still  more  rigid  manner  than  in  the  past,  so  that 
no  danger  is  anticipated  from  dead  short-circuits  across  the 
terminals  of  such  machines  without  external  reactance  in  series. 
The  Westinghouse  Co.  designs  its  turbo-generators  with  a  relatively 
large  internal  reactance,  sufficient  to  prevent  damage  to  the 
machine  in  case  of  a  dead  short-circuit  across  the  terminals.  This 
usually  means  from  12  to  18  times  full-load  current  at  the  first 
instant  of  short-circuit.  If  for  any  reason  outside  the  machine 
itself  it  is  necessary  or  desirable  to  reduce  still  further  the  short- 
circuit  current,  it  is  recommended  that  this  be  done  by  means  of 
external  reactors.  By  this  expedient  a  certain  amount  of  adjust- 
ment is  possible  to  meet  external  conditions,  whUe  the  machine  is 
able  to  protect  itself  regardless  of  the  use  of  additional  reactors. — 
Electrical  World. 


BRITISH    TRADE    IN    RUSSIA. 


By  reason  of  past  experience  British  firms  are  apt  to  look  askance 
at  the  Russian  market,  fearing  lest  endeavours  to  extend  their  trade 
there  may  only  result  in  loss  to  themselves.  Such  action  in  the 
past  may  have  been  warranted,  but  there  is  not,  at  the  present  time, 
the  same  reason  for  holding  back  from  trade  in  Russia.  Care  is. 
of  course,  very  necessary  ;  "long  '  firms  are  by  no  means  few,  but 
if  the  trade  is  properly  watched  such  firms  can  be  avoided. 

In  a  recent  report,  the  British  Consul  at  Moscow  points  out  that 
Germany,  France  and  the  United  States  have  made  great  advances 
in  the  market,  whUe  British  trade  has  remained  almost  stationary. 
In  extenuation  of  this  unsatisfactory  state  of  affairs  it  may  be 
urged  that  figures  are  unreliable,  and  further,  that  certain  branches 
of  industry  which  once  were  practically  British  monopolies  are 
now  being  exploited  by  foreign  competitors.  This  is  especially  the 
case  with  spinning  machinery,  which  at  one  time  was  almost 
entirely  in  the  hands  of  British  firms,  partly  because  these  firms 
led  the  way  in  this  particular  industry  and  partly  because  the 
managers  of  the  numerous  mills  were  nearly  all  Englishmen.    Of 


late,  however,  other  Continental  firms  have  entered  into  the  market. 
They  supply  cheaper  machinery,  and  aided  by  their  trade  banks, 
can  give  longer  credit  than  British  firms  are  either  able  or  willing 
to  give.  As,  too,  the  number  of  British  mill  managers  is  decreas- 
ing, it  is  evident  that,  although  British  supremacy  in  this  line  is 
not  likely  to  be  threatened,  British  firms  will  no  longer  enjoy  the 
monopoly  which  once  was  theirs.  However,  even  allowing  for  the 
inaccuracy  of  figures  and  for  the  inevitable  increase  of  competition, 
other  reasons  must  be  sought  for  the  stagnation  of  British  trade  in 
the  Russian  market.  First  and  foremost  comes  the  question  of 
credit.  This  has  been  a  prominent  feature  in  Consular  reports  for 
many  years.  It  is  quite  true  that  it  is  impossible  for  British  firms 
to  grant  the  same  credit  as  German  and  French  firms  which  are 
supported  by  their  local  trade  banks.  In  Moscow  alone  there  are 
five  German  and  two  French  trade  banks.  The  Consul  has  long 
urged  the  necessity  for  creating  a  British  trade  bank  in  Moscow, 
which  would  assist  British  firms  and  help  to  supply  information. 

British  firms,  however,  are  at  last  beginning  to  realise  the 
necessity  of  printing  their  catalogues  in  Russian  and  of  sending 
young  employes  to  learn  the  language,  a  policy  which  has  also 
been  advocated  for  years.  It  is  quite  a  fallacy  to  suppose  that 
British  firms  cannot  do  well  in  Russia  or  to  state  that  the  advan- 
tages which  the  Russian  market  affords  are  purely'  imaginary. 
Some  trouble  must  be  taken  and  concessions  must  be  made  to  pre- 
vailing local  customs,  and  British  firms  who  have  taken  the 
trouble  to  study  local  conditions  have  invariably  done  well. 

A  factor  which  tells  against  British  firms  is  the  immense  advan- 
tage which  the  foreign  commercial  traveller  possesses  over  the 
British.  English  is  hardly  spoken  at  all  in  Russia,  whereas 
German  is  widely  known.  The  British  traveller,  as  a  rule,  not  only 
knows-  no  Russian,  but  is  also  very  often  greatly  handicapped  by 
the  fact  that  he  is  not  generously  treated  by  his  firm  as  regards 
expenses  as  entertaining  allowances,  kc.  In  Russia  most  business 
is  done  "  over  the  bar,"  and  before  a  man  can  secure  a  big  order  he 
must,  as  the  saying  goes,"  show  his  money."  The  German 
traveller,  in  addition  to  knowing  the  language  of  the  country  is 
more  liberally  treated  in  this  matter. 

Yet  another  factor  that  tells  against  British  firms  is  the  fact 
that  they  are  often  very  badly  represented  by  their  agents.  In 
Moscow  there  are  often  foreigners  who  will  take  an  agency  for  a 
British  firm  simply  for  the  sake  of  blocking  sales.  And  yet  there 
is  no  denying  that,  generally  speaking,  Russians  all  admit  the 
superiority  of  British  goods. 

Imports  from  the  United  Kingdom  into  Russia  consist  mainly  of 
machinery  and  raw  and  semi-manufactured  articles.  As  Germany 
sends  the  same  class  of  goods,  competition  is  naturally  very  keen. 
To  meet  this  competition  satisfactorily,  it  is  necessary  that  firms 
should  have  a  knowledge  of  local  conditions,  that  commercial 
travellers  with  a  knowledge  of  Russian  should  visit  the  country 
with  catalogues  in  Russian  and  prices  in  Russian  money,  and  that 
credit  should  be  given.  As  regards  the  last  named,  the  Moscow 
Consul  writes  : — 

"  The  credit  system,  which  is  the  crux  of  the  whole  situation, 
is  a  sore  point  with  British  commercial  journals,  who  point  out 
very  rightly  that  in  urging  the  giving  of  long  credit  Consular 
reports  are  advocating  what  is,  under  present  conditions,  imprac- 
ticable and  impossible.  British  firms  cannot  compete  with  foreign 
firms,  which  are  backed  by  their  own  trade  banks.  And  until  the 
United  Kingdom  establishes  local  banks  in  Russia,  and  falls  into 
line  in  this  respect  with  other  nations,  British  firms  will  always  be 
at  a  serious  disadvantage  as  far  as  the  Russian  market  is  concerned." 
In  this  connection,  too,  the  Vice-Consul  at  Kharkofi'  recently 
wrote  that  British  manufacturers  are  generally  far  too  conservative 
with  respect  to  credit,  mainly,  no  doubt,  because  they  have  not 
studied  the  principles  on  which  their  Continental  rivals  do  business. 
It  is  fighting  them  with  one  arm  tied  to  refuse  to  adopt  their  most 
powerful  weapon.  Provided,  of  course,  that  the  giving  of  credit 
is  in  the  hands  of  experienced  sales  managers  and  is  kept 
under  proper  control,  outstanding  accounts  are  regarded  on  the 
Continent  as  a  very  excellent  asset,  little  below  fluid  capital  in 
value.  Without  trade  the  manufacturing  plant  becomes  dead 
capital,  whereas  when  business  is  done  as  above,  the  outstanding 
debts  are  returned  within  a  reasonable  time  and  carry  5  to  6  per 
cent,  interest.  And  when  the  manufacturer  has  not  suflScient 
capital  to  finance  the  trade,  Continental  banks,  or  their  London 
branches,  are  very  willing  to  advance  the  money  to  firms  of  good 
standing  for  the  support  of  this  credit.  It  is  not  unusual  for  such 
credit  to  be  given  on  open  account,  as  an  overdraft.  But  more 
often  customers'  six  months'  promissory  notes,  with  the  manu- 
facturer's endorsement,  are  taken  as  a  guarantee,  these  notes  being 
renewable  at  six  monthly  intervals  up  to  the  termination  of  the 
•  sales'  credit,  in.  say,  18  to  30  months.  Thus  not  only  is  the  trade 
extended  without  extra  capital,  and  higher  prices  taken  than  is 
possible  with  cash  payment,  but  an  additional  profit  is  made  on  the 
difference  between  the  interest  charged  to  the  customer  and  the 
bank  rate.  British  manufacturers  and  British  bankers  will  find 
themselves  forced  to  adopt  the  Continental  methods  of  giving 
credit  for  the  support  of  the  export  trade.  If  they  do  not  do  so, 
the  British  manufacturer  will  find  himself  elbowed  aside  when  his 
Continental  competitor  sets  seriously  to  work,  and  the  British 
banker  will  see  profitable  banking  operations,  and  especially  the 
discounting  of  foreign  bUls,  monopolised  by  Continental  banks. 
Banks  which  discount  the  manufacturers  notes  naturally  obtain 
his  other  banking  business  also  ;  and  where  a  bank  is  largely 
concerned  in  financing  a  manufacturing  company,  it  will  frequently 
have  a  voice  on  the  board  of  that  company  and  influence  the  com- 
pany's purchasing  operations  and  trade  for  the  benefit  of  other 
businesses  in  which  the  bank  has  an  interest.  The  above  -remarks 
apply  more  particularly  to  makers  of  machinery. 

The  British  Yice-Consul  at  Kertch  points  out  that,  in  his  district 
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Germun  ami  AnHtro-Hun(farian  mniiufactures  are  everywhere 
noticeable,  mid  oim  naturally  wonders  why  they  could  not  have 
loeen  equally  well  nupplied  by  British  makers.  The  reason  un- 
doubtedly is  that  the  foreign  ^oods  were  otfered  to  the  purchaser 
and  th.'  itriti»h  were  not.  The  relatively  hitrh  quality  of  I5riti«h 
manufacturcM  is  uiuiistputcd,  and  the  local  Ic'clintr  would  seem  to  be 
that,  triven  wiual  facilities  for  payment  and  delivery,  the  British 
article  would  be  preferred  on  account  of  its  unique  reputation  for 
quality  and  durability.  One  well-arranjrcd  cataloftuein  the  Russian 
laniruoife  has  recently  been  received  at  the  Vice-Consulate.  This 
is  an  important  step  in  the  ri(;ht  direction,  but  when  the  foreifrn 
competitor's  {foods  are  offered  personally  by  a  (competent  commercial 
traveller,  such  documents,  unassisted,  are  apt  to  be  laid  aside.  Theques- 
tion  of  allowinjf  lontr  credit  to  certain  classes  of  desirable  customers 
should  be  carefully  studied ;  the  practice  is  now  irenerally  accepted 
and  seems  fraught  with  no  special  danger,  always  provided  the 
necessary  discrimination  is  exercised. 


PROCEEDINOB    OP    INSTITUTIONS. 

Earthed  v.  Unearthed  Neutrals  on  Alternating-Current 

Systems.  • 

By  J.  S.  Peck,  M.l.M.E. 

{Ahdraet  of  paprn-  read  hrfm-etlte  INSTITUTION  OF  ELECTRICAL 

EnoiNBKR8o<  Maitciieiiter,  AoremhiT  \'ith,  and  London, 

Aorember  •2»tli,  1912.) 

It  is  intended  in  this  paper  to  discuss  the  various  questions  involved, 
and  to  show  why  under  some  conditions  of  operation  it  is  becoming 
general  practice  to  earth  the  neutral,  while  under  others  it  may  be 
advisable  to  operate  with  the  neutral  unearthed. 

While  several  advantajres  may  be  claimed  for  the  earthed  neutral, 
there  are  but  two  which  are  really  of  any  great  value.    These  are  : — 

(«)  The  limiting  of  the  voltage  between  line  wires  and  earth. 

(b)  The  possibility  of  cutting  olf  any  wire  or  feeder  in  the  event 
of  an  earth  upon  it. 

The  chief  objection  to  earthing  is  the  fact  that  the  system  cannot 
be  operated  with  an  earth  on  any  line  wire. 

It  is  well  known  that  in  an  unearthed  three-phase  system,  where 
the  impedance  of  each  phase  to  earth  is  equal,  each  of  the  three 
conductors  assumes  a  potential  above  earth  e<iual  to  ">>*  per  cent,  of 
the  voltage  between  wires  while  the  neutral  point  is  at  earth 
potential,  but  any  difference  in  the  impedance  causes  the  potential 
of  the  neutral  point  to  shift,  bringing  the  phase  having  least 
impedance  nearer  to  earth  potential  and  raising  the  others  to  a 
potential  correspondingly  higher  above  earth.  When  one  phase 
is  earthed,  it  assumes  earth  potential,  and  the  other  phases  reach 
fnll  line  potential  above  earth.  When  the  potential  of  each  phase 
to  earth  is  the  same,  the  charging  current  to  earth  will  be  equal  in 
all  phases,  but  when  one  phase  is  earthed  the  charging  current  to 
earth  is  increased  by  73  per  cent,  in  both  of  the  unearthed  phases, 
and  all  of  this  current  will  return  to  the  generator  through  the 
earthed  phase  and  will  pass  into  the  faulty  wire  at  the  earthed 
point. 

Earthing  the  neutral  means  that  this  point  is  fixed  at  earth 
potential,  and  thej  three  line  wires  are  fixed  at  a  potential  SS  per 
cent,  above  earth. 

If  the  neutral  point  is  earthed  through  a  resistance,  andjone  phase 
ia  earthed,  current  flows  through  the  neutral  resistance,  and  the 
drop  across  this  resistance  measures  the  voltage  between  the  neutral' 
point  and  earth,  so  that  the  neutral  point  is  not  fixed  definitely  but 
depends  upon  the  amount  of  resistance  and  the  current  flowing 
through  it. 

With  the  earthed  neutral  very  simple  and  reliable  apparatus  can 
be  provided,  which  will  cut  out  any  feeder  in  case  an  earth  occurs 
npon  it.  This  apparatus  may  be  of  the  Merz-I'rice  balanced  pro- 
tective type,  or  it  may  be  of  that  type  which  is  based  upon  the 
principle  that  the  resultant  current  in  a  three-phase  circuit  is  zero. 
Fig.  1  shows  a  well-known  arrangement  of  this  kind.  It  is  evident 
thatuiider  normal  conditions  the  resultant  current  in  the  secondaries 
of  the  three  transformers  is  zero,  therefore  no  current  can  flow 
through  the  trip  coO  :  but  should  an  earth  occur  on  one  of  the 
wires,  the  circuits  will  be  unbalanced  and  current  will  flow  through 
the  trip  coil.  This  apparatus  may  be  adjusted  to  work  on  a  very 
small  earth  current. 

Still  another  possibility  is  to  put  a  trip  coil  in  series  with  the 
earth  connection,  but  this  arrangement  is  not  so  satisfactory  as 
those  previously  mentioned,  in  that  it  does  not  discriminate  as  to 
the  feeder  to  be  cut  off. 

Where  a  large  cable  network  is  supplied  from  common  bus-bars 
the  arrangement  shown  in  fig.  1  may  work  satisfactorily  with- 
out the  neutral  point  being  earthed.  The  reason  for  this  is  as 
follows : — 

In  the  event  of  an  earth  on  any  wire,  the  charging  current  to  earth 
on  all  of  the  cables  on  the  system  will  be  returned  to  the  bus-bars 
through  the  wire  which  is  earthed.  Therefore  the  current  balance 
on  the  earthed  feeder  will  be  upset  and  the  circuit-breaker  operated. 
This  arrangement  is,  however,  limited  in  its  application,  and  is  not 
so  positive  as  when  there  is  a  current  flow  between  earth  and 
generator  neutral. 

All  modern  three-phaee  generators  are  insulated  to  stand 
operation  without  the  neutral  being  earthed,  so  that  no  considera- 
tion of  reduced  first  cost  due  to  limiting  the  voltage  to  eaith  by 
earthing  the  neutral  need   enter  the   problem.       The  question  of 


risk  of  breakdown  with  earthed  or  unearthed  neutrals  may  also 
be  practically  neglected.  Three  classes  of  Bervioc  will  be  con- 
sidered : — 

(a)  Generator  supjilying  network  of  underground  cables. 

(/<)  Generator  supplying  overhead  transmission  circuits  without 
transformers. 

('•)  Generator  supplying  overhead  transmission  lino  through  step- 
up  transformers. 

In  case  C«)  an  earth  on  any  phase  of  a  cable  is  almost  certain  to 
develop  into  a  short-circuit  between  phases,  and  on  a  large  system 
the  result  of  a  short-circuit  on  a  cable  is  usually  to  burn  off  a 
section  of  the  cable,  perhaps  to  damage  adjacent  cables,  and  some- 
times to  set  up  surges  which  may  cause  serious  breakdowns  else- 
where on  the  system.  Since  the  majority  of  breakdowns  on  cables 
are  to  earth,  it  is  therefore  extremely  desirable  that  a  cable  be  cut 
off  as  soon  as  an  earth  develops,  and  as  this  can  be  done  quickly  and 
with  certainty  where  the  generator  neutral  is  earthed,  it  ii  becoming 
general  practice  to  do  this  in  all  stations  of  this  cla.ss.  Thus  nrac- 
tioally  the  only  question  to  consider  is  whether  the  neutral  shall  be 
earthed  solidly  or  through  a  resistance,  and,  where  there  are  several 
generators  in  parallel,  how  many  of  them  should  be  earthed.  The 
only  object  in  inserting  resistance  between  generator  neutral  and 


-AAAAA.- 
r— ^AAA/\AWWH 

VNAAA^ 
— WWVWW\,— 

— V*AMANWV — 


Fi(i.  1. — Balanced  Protective  Gear. 

earth  is  to  limit  the  rush  of  current  which  occurs  whenever  there 
is  an  earth  on  the  system.  If  balanced  protective  apparatus  is  used, 
similar  to  that  shown  in  fig.  1,  the  resistance  maybe  made  so  high 
as  to  keep  down  the  current  rush  to  a  comparatively  low  value, 
because  the  protective  apparatus  may  be  set  to  operate  with  a  very 
small  unbalancing  in  current ;  hut  where  plain  overload  protection  is 
used— and  this  applies  to  the  majority  of  ca,ses~the  resistance  should 
be  low  enough  to  pass  sullicieot  current  to  trip  the  breakers  on 
the  largest  feeder,  but  high  enough  to  prevent  damage  to  generator 
windings,  and,  if  possible,  to  prevent  serious  burning  at  the  point  of 
accidental  earth. 

In  general,  earthing  resistances  are  built  up  of  cast-iron  grids 
mounted  on  porcelain  insulators,  and  should  be  located  in  a  fireproof 
compartment.  They  are  usually  designed  to  have  sufficient  heat 
capacity  so  that  fnll  star  voltage  may  be  maintained  across  them  for 
at  least  15  seconds  without  a  temperature  rise  of  approximately 
300°  C.  being  exceeded.  The  ohmic  value  of  the  resistance  is 
determined  by  the  current  required  to  trip'the  breakers  on  the 
largest  feeder. 

Where  it  is  desired  to  earth  through  a  resistance,  and  two  or  more 
generators  are  operated  in  parallel,  the  simplest  and  best  method 
is  to  connect  the  neutrals  of  aU  the  generators  to  a  common  bus-bar 
which  is  earthed  through  a  suitable  resistance.  Then,  regardless 
of  the  number  of  generators,  the  value  of  the  earth  resistance  will 
always  be  the  same.  With  this  arrangement  switches  must  always 
be  provided  between  each  generator  and  the  neutral  bus-bar,  other- 
wise a  generator  disconnected  from  the  main  bus  and  shut  down 
may  be  raised  to  a  dangerous  potential  above  earth,  in  case  of  an 
earth  on  any  feeder.  The  objection  to  this  method  of  connection 
is  that  in  certain  cases  very  heavy  currents  may  circulate  through 
the  neutral  connections  and  generator  windings.  It  should  be 
noted,  however,  that  the  neutral  current  divides  equally  among 
the  three-phases  of  the  generator.  With  30  per  cent,  of  full-load 
current  in  the  neutral  the  resultant  heating  in  the  generator  is 
increased  by  only  1  per  cent,  at  full  load  and  is  quite  negligible. 

It  would  seem  advisable,  therefore,  to  try  connecting  the 
generator  neutrals  solidly  together,  especially  in  the  case  of  turbo- 
generators, which  there  is  no  angular  variation  in  speed,  and  there- 
fore less  chance  of  circulating  currents.  Should  satisfactory 
operation  be  impossible,  then  only  one  generator  should  be  connected 
to  the  neutral  bus,  or  resistance  may  be  inserted  between  each 
generator  and  the  neutral  bus. 

(*)  In  this  case  there  are  usually  a  comparatively  small  number  of 
transmission  lines,  and  an  earth  on  one  wire  is  not  likely  to  cause  a 
short  circuit  between  wires,  so  that  with  an  unearthed  neutral  it 
is  quite  possible  to  run  for  a  long  period  with  one  wire  earthed.  If 
there  are  not  sufficient  feeders  to  all  distributing  centres  to  make 
it  possible  to  cut  out  a  defective  one  and  deliver  full  load  over  the 
others,  the  possibility  of  being  able  to  operate  with  one  wire 
earthed  may  be  sufticient  far  to  outweigh  the  only  practical  advan- 
tage gained  by  earthing  the  neutral,  which  is  the  ability  quickly  to 
cut  off  a  feeder  in  the  event  of  an  earth  upon  one  wire.  In  the 
majority  of  cases  the  weight  of  the  argument  is  in  favour  of 
operating  with  the  generator  neutrals  unearthed. 

Cc)  In  this  case  there  are  conditions  involved  which  maie  it 
extremely  desirable  to  earth  the  neutral  or  else  to  earth  the  low- 
tension  side  of  the  transformers. 

If  one'  terminal  of  the  high-tension  side  of  a  single-phase 
transformer  be  connected    to   a  high-tension  line,  and  the  low- 
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tension  be  open-circuited,  the  high'tension  -windinff  assumes  a 
potential  above  earth  equal  to  that  of  the  line  to  which  it  is  con- 
nected. The  high-tension  winding  then  acts  as  one  plate  of  a  con- 
denser, with  the  low-tension  and  core  as  the  other  plates.  The 
low-tension  winding  also  has  static  capacity  to  the  iron,  and  it  will 
therefore  assume  a  potential  above  earth,  the  value  of  which  will 
depend  upon  the  relation  between  its  capacity  to  the  high-tension 
winding  and  its  capacity  to  earth.  In  practice  it  may  easily 
assume  one-half  the  potential  of  the  high-tension  winding  (see 
fig.  2). 

If — K  =  capacity  between  high-tension  and  low-tension,  Ki  = 
capacity  between  low-tension  and  core,  v  =  voltage  of  high-tension 
line,  Vi  =  potential  of  low-tension  winding  above  earth, 
Vi  =  V  X  k/ki. 
If  both  terminals  of  the  high-tension  winding  are  connected  to 
the  high-tension  lines,  the  resultant  potential  of  this  winding 
above  earth  will  be  zero,  and  the  resultant  potential  of  the  low- 
tension  winding  above  earth  will  also  be  zero.  If,  therefore,  one 
terminal  of  a  transformer  be  connected  to  or  disconnected  from  a 
line  before  the  other,  the  low-tension  winding  during  this  period 
may  assume  a  very  high  potential  above  earth  and  its  insulation 
be  broken  down  to  earth.  When  the  low-tension  winding  is  con- 
nected to  a  generator,  the  generator  winding  also  has  capacity  to 
earth,  so  that  the  capacity  of  the  low-tension  winding  to  earth  is 
increased  by  this  amount,  and  its  voltage  correspondingly  reduced. 
If  the  capacity  of  the  generator  winding  to  earth  =  Ko,  then  the 
voltage  of  the  low-tension  circuit  above  earth  =  v  x  k/(ki  -i-  Ks). 
Thus,  while  the  voltage  is  reduced  by  connecting  the  transformer 
and  generator  windings  together,  it  may  still  be  dangerously  high. 
11  When  both  terminals  of  the  high-tension  winding  are  connected 
to  the  line,  and  one  wire  is  earthed,  the  resultant  voltage  of  the 
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Fig.  2. — EiiEOTEOSTATic  Capacity  between  Coils  and  between 
Coils  and  Core  op  a  Transpoemeb. 

high-tension  winding  above  earth  wiU  be  v/2,  and  that  of  the  low- 
tension  winding  will  be  one-half  as  great  as  before,  but  may  still 
be  dangerously  high. 

In  the  case  of  a  three-phase  transformer  the  conditions  are  much 
the  same  as  described  above  for  a  single-phase  transformer. 

It  is  evident  that  when  the  neutral  of  the  high-tension  system  is 
unearthed  there  are  several  possibilities  of  obtaining  a  high 
voltage  on  the  generator  windings,  viz.,  in  the  case  of  an  earth  on 
one  high-tension  wire,  or  in  the  case  of  the  switches  in  the  three 
phases  not  operating  simultaneously. 

A  case  is  on  record  where  several  generators  in  parallel  were 
supplying  a  very  high-voltage  line  through  step-up  transformers. 
The  neutral  point  of  the  generators  was  unearthed.  The  lightning 
arresters  on  one  high-tension  phase  broke  down,  and  the  generator 
windings  were  raised  to  a  high  potential.  One  generator  broke 
down,  and  the  attendant,  seeing  smoke,  cut  it  off  the  bus-bars.  A 
second  machine  immediately  broke  down,  and  was  in  turn  cut  off. 
This  was  repeated  until  nearly  all  the  generators  in  the  station 
were  broken  down.  The  attendant  then  cut  off  the  excitation. 
Had  the  neutral  point  of  the  generators,  or  that  of  the  high-tension 
side  of  the  transformers  been  earthed,  the  trouble  could  not  have 
occurred  in  the  generator  circuit.  There  is,  however,  a  chance 
of  similar  trouble  even  when  the  high-tension  neutral  is  earthed, 
provided  the  generator  neutral  is  unearthed.  This  occurs  when 
the  insulation  between  the  high  and  low-tension  windings  of 
the  transformer  breaks  down  at  one  point.  The  low-tension 
winding  then  assumes  the  potential  of  the  high-tension  winding  at 
the  point  of  comiection,  and  a  breakdown  on  the  low- tension  system 
is  almost  certain  to  follow. 

Where  it  is  considered  undesirable  to  have  a  direct  connection 
between  low-tension  windings  and  earth,  a  spark-gap  may  be 
placed  in  the  circuit  and  set  to  break  down  at  a  pressure  slightly 
above  the  normal  voltage  of  the  winding  above  earth. 

The  use  of  earth  shields  between  primary  and  secondary  wind- 
ings is  now  scarcely  ever  called  for. 

Thus  in  the  case  of  generators  supplying  a  high-tension  trans- 
mission line  through  transformers,  it  is  highly  desirable  to  earth 
the  neutral  point  of  the  generators,  and  preferably  through  a 
rather  low  resistance.  If  it  is  not  desired  to  connect  permanently 
to  earth,  then  a  spark-gap  should  be  used  in  the  earth  connection. 

The  arguments  in  favour  of  earthing  the  neutral  in  the  case  of 
high-voltage  transmission  circuits  are  :— 

(a)  The  possibility  of  cutting  off  the  circuit  in  the  case  of  an 
accidental  earth  on  any  wire. 


(//)  Reduced  cost  of  transformers  and  of  line  insulators  due  to 
limiting  the  voltage  above  earth  to  58  per  cent,  of  line  voltage. 

(<■)  Reduced  cost  and  closer  possible  setting  of  lightning 
arresters. 

((/)  The  possibility  of  using  ^the  earth  as  a  conductor  in  the 
event  of  one  line  wire  being  disabled.  This  requires  an  earth  at 
both  ends  of  the  line. 

The  argument  against  earthing  the  neutral  is  that  an  earth  on 
one  wire  makes  it  impossible  to  transmit  over  the  circuit. 

(rf)  Whether  there  is  any  advantage  in  being  able  to  cut  off  a 
circuit  in  the  event  of  an  earth  on  one  wire  depends  upon  the 
number  of  circuits  available.  In  geheral,  there  are  seldom  more 
than  two  circuits  to  any  sub-station,  and  often  there  is  but  one,  so 
that  cases  may  often  arise  where,  to  keep  up  the  supply,  it  will  be 
absolutely  necessary  to  operate  with  one  wire  earthed.  This 
method  of  operation  would  be  impossible  with  an  earthed  neutral. 
Also  an  earth  on  one  wire  is  not  likely  to  develop  into  a  short- 
circuit  between  phases,  so  that  there  is  no  particular  need  for 
cutting  off  the  earthed  circuit. 

(//)  The  higher  the  voltage  of  the  transmission  the  greater  will 
be  the  saving  in  first  cost  made  by  insulating  the  transformer  for 
68  per  cent,  of  the  line  voltage  and  by  using  line  insulators  for  a 
corresponding  voltage  ;  but  in  general  it  is  bad  practice  to  adopt 
this  expedient,  for  it  may  prove  impossible  to  operate  continuously 
with  an  earthed  neutral,  due  to  disturbances  on  adjacent  telephone 
circuits  which  may  occur  under  certain  abnormal  conditions,  and 
«in  the  event  of  an  earth  on  one  wire  it  may  be  essential  to  remove 
the  neutral  connection  and  operate  with  one  wire  earthed.  In 
general  it  is  poor  economy  to  cut  down  insulation  on  either  lines 
or  transformers. 

((■)  If  the  system  may  sometimes  be  operated  without  earthed 
neutral  the  lightning  arrester  equipment  must  be  suitable  for  this 
condition,  so  that  there  is  no  saving  in  first  cost  ;  but  as  long  as 
the  system  is  operating  properly  with  earthed'  neutral  the  arresters 
may  certainly  be  set  for  lower  discharge  values  than  when  the 
system  is  unearthed. 

(rf)  In  the  event  of  one  wire  on  an  earthed  system  going  to 
earth,  it  would  still  be  possible  to  transmit  approximately  two- 
thirds  the  full  amount  of  power  over  the  two  remaining  wires, 
provided  the  neutral  points  at  both  ends  of  the  line  were  solidly 
earthed  and  one  line  with  its  corresponding  transformers  cut  out 
of  circuit.  In  this  case  the  earth  would  carry  full  line  current, 
and  in  very  few  places  would  this  be  allowed  on  account  of  dis- 
turbances to  neighbouring  circuits. 

The  neutral  point  of  a  high-tension  system  can  be  obtained  only 
by  connecting  the  high-tension  windings  of  the  transformers  in 
star,  or  by  the  use  of  an  auto-transformer,  and  this  latter  method 
is  seldom,  if  ever,  used.  If  the  high-tension  windings  are  connected 
in  star,  then  damage  to  one  transformer  disables  the  whole  group, 
while  with  the  delta  connection  on  both  windings  one  transformer 
of  the  group  may  be  cut  out  and  approximately  two-thirds  the 
capacity  supplied  from  the  remaining  transformers.  (This  does 
not  hold  in  the  case  of  three-phase  core-type  transformers,  but  is 
true  for  single-phase  and  three-phase  shell-type  transformers.) 

The  conclusions  to  be  drawn  from  the  above  are  that  in  the  great 
majority  of  cases  continuity  of  service  will  demand  that  the  system 
be  operated  with  an  unearthed  neutral,  and  that  in  general  the 
transformers  should  be  connected  in  delta  on  both  high-tension  and 
low-tension  windings. 

When  it  comes  to  a  study  of  the  question  of  low-tension  distri- 
bution circuits,  the  majority  of  the  arguments  presented  above  wiU 
apply  here  also,  but  there  enters  one  other  consideration,  i.e.,  the 
danger  to  human  life. 

If  the  neutral  point  of,  say,  a  600-volt  system  is  earthed,  then 
the  maximum  potential  above  earth  which  any  point  of  the  system 
can  reach  is  2'JO  volts.  If  the  system  is  supplied  from  a  500-volt 
generator,  the  difference  between  a  .500-volt  and  a  2bO-volt  shock 
may  mean  the  difference  between  life  and  death,  or  it  may  not,  and 
there  is  certainly  greater  risk  of  shock  from  a  system  which  is 
permanently  earthed  than  from  one  which  is  earthed  only  occasion- 
ally. The  higher  the  voltage  of  the  generator  the  less  will  be  the 
value  of  the  earthed  neutraj  in  preventing  danger  to  life  due  to 
reducing  the  voltage  to  earth. 

When  the  distribution  circuits  are  supplied  through  step-down 
transformers,  there  is  always  the  possibility  that  the  low-tension 
circuits  may  be  raised  to  a  very  high  potential,  either  through  an 
earth  on  one  wire  of  the  high-tension  system,  or  through  a  connec- 
tion l)etween  high-tension  and  low-tension  inside  the  transformer. 
In  the  former  case  there  is  great  danger  to  low-tension  insulation, 
and  in  the  latter  there  is  danger  to  life  as  well  as  to  insulation. 

Thus,  where  the  distribution  circuit  is  supplied  direct  from  a 
generator,  the  advantages  of  the  earthed  neutral  are  the  ability 
quickly  to  cut  off  a  defective  circuit  and  a  possible  reduction  in 
risk  to  life,  due  to  lower  maximum  voltage  to  earth  :  but  where  the 
circuit  is  supplied  through  step.down  transformers  fron  a  high- 
voltage  line  there  is  danger  to  life  and  apparatus  if  the  neutral  is 
unearthed. 

Where  a  single-phase  circuit  is  supplied  from  a  single-phase  trans- 
former, the  low-tension  winding  should  be  earthed,  preferably  at  the 
middle  point  of  the  winding,  but  it  is  better  to  earth  one  line  wire 
than  to  leave  the  system  unearthed. 


Discussion  in  London. 

This  papier  was  discussed  in  London  on  November  28th,  when 
Mr.  H.  Brazil,  the  first  speaker,  voiced  his  agreement  with  the 
greater  part  of  the  paper,  particularly  with  the  view  that  the 
neutral  should  be  earthed.  His  company  originally  sta,rted  with 
the  neutral  insulated,  but  had  had  eventually  to  revert  to  earthing, 
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which  in  conjunction  with  li(,'htninK  arrestere — which  were  much 
more  reliable  with  the  earthed  xyntein — had  been  very  satisfactory. 
While  convinced  of  the  necessity  of  earthing  the  neutral,  he  felt 
that  this  (■hould  be  done  thronjjh  a  resistance,  otherwise  it  would 
(five  rise  to  excessive  currents  and  would  lesul  to  surj^es.  Iron  had 
a  positive  heatini;  coellicicnt  and  was  not  the  best  material  for  the 
resistance  ;  its  resistance  increased  enormously  when  heated,  whereas 
a  material  such  as  carbon,  with  a  netrative  coefficient,  was  much 
preferable.  He  described  a  resistance  built  up  of  72  rectangular 
tircelay  trouffhs  containin);  carbon  powder,  arranged  eight  sets  in 
parallel,  each  set  consisting  of  nine  in  scries,  and  giving  200 
amperes  with  a  fault.  This  has  been  installed  at  the  Lancashire 
Power  Co.'s  station,  and  has  avoided  the  trouble  experienceil  with 
iron  resistances.  Further,  a  rearrangement  of  the  troughs  enabled 
the  tripping  current  to  be  adjusted.  With  iron  resistances  as  much 
as  7.'>0  amperes  passed,  and  it  was  evident  that  under  present  con- 
ditions the  effect  on  the  system  was  much  less  severe. 

Mh.  W.  A.  Chamkn  said  in  the  South  Wales  system  they  had 
earthed  the  neutral  of  one  alternator  only  and  were  going  to  insert 
a  resistance.  The  distribution  system  was  both  overhead  and 
underground,  and  in  the  old  days  before  the  precaution  of  earthing 
had  been  adopted,  one  fault  generally  led  to  another.  The  South  Wales 
sab-stations  were  equipped  with  three  single-phase  transformers 
ooupled  in  delta,  and  as  it  made  no  difference  in  insulation,  he 
thought  it  would  be  advantageous  in  colliery  supply  to  earth  one 
phase.  For  lighting  supply  three-phase  transformers  were  employed 
with  four-wire  circuits,  and  the  neutral  was  solidly  earthed. 

Mu.  G.  W.  PAKTUiiXiK  said  it  appeared  to  him  that  earthing  one- 
phase  would  get  over  dilliculties  and  would  cheapen  the  switchgear 
required,  as  there  would  be  only  two  phases  to  be  ei|uipped.  He  was 
doing  this  himself,  and  wns  surprised  that  the  author  had  not  men- 
tioned it  in  his  paper.  He  agreed  that  earth  shields  in  transformers 
were  undesirable,  and  that  in  the  case  of  distribution  circuits  supplied 
through  transformers  it  was  very  necessary  to  earth  in  view  of  the 
pOBsibility  of  the  secondary  system  getting  charged  up  and  people 
receiving  shocks.  He  felt  that  in  the  case  of  a  sub-station  above 
a,  certain  capacity  there  should  be  some  direct  i)ath  back  to  the 
generating  station  lUi  well  as  the  earthed  neutral,  as  there  might 
be  such  local  resistance  at  the  earth  plate  that  the  ground  in  the 
vicinity  became  dangerously  charged.  He  suggested  a  connection 
from  the  earth  wire  through  a  spark  gap  to  the  earth  shield  of  the 
H.T.  cable  on  the  primary  side. 

Ml!  K.Educdmhk  referred  to  the  advantages  of  having  some  means 
of  telling  how  the  insulation  of  the  system  was  going  on  from  day 
to  day,  which  in  the  insulated  system  could  be  met  by  connecting 
an  electrostatic  voltmeter  between  each  main  and  earth.  With 
high  pressures  the  voltmeter  was  connected  through  a  condenser,  and 
the  arrangement  was  quite  satisfactory  ;  he  knew  of  L'OO  electro- 
static voltmeters  in  use  on  a  7,0(i0-volt  system  in  the  Midlands 
which  had  given  no  trouble.  On  an  earthed  system  similar  means 
could  be  found  ;  an  ammeter  could  be  connected  across  the  poles 
of  the  transformers  in  the  protective  gear,  and  transformers  would 
have  to  be  provided  in  any  case. 

Mr.  J.  Shepherd  considered  that  in  very  few  cases  would  it  be 
possible  to  connect  solidly  together  all  the  machine  neutrals.  The 
difference  in  potential  of  the  neutrals  was  as  much  as  500  volts  in 
some  cases.  The  earthing  resistance  installed  at  the  Greenwich 
tramways  generating  station  of  the  L.C.C.  (and  described  by  Mr. 
J.  H.  Rider  in  a  paper  before  the  Institution,  in  litO'.l),  cost  £120, 
and  had  a  capacity  of  ."jOO  amperes,  while  the  automatic  switch  cost 
£45,  and  the  arrangement  had  been  perfectly  satisfactory. 

Mr.  Brazil  said  the  cost  of  the  resistence  referrfd  to  by  him 
was  about  £40  ;  it  was  designed  for  1,200  KW.  when  cold  and 
2,000  K\v.  at  the  end  of  one  minute. 

Mr.  C.  p.  Sparks  said  his  experience  was  practically  confined  to 
earthed  neutrals  ;  they  were  essential  in  every  case  of  overhead 
mains  for  the  protection  of  the  public.  With  unearthed  neutrals,  one 
breakdown  caused  another,  through  surging. 

Mr.  a.  p.  Trotter  said  that  while  earthed  neutrals  were 
•commonly  adopted  here,  yet  a  good  many  stations  had  been  run 
with  free  neutrals  until  circumstances  led  them  to  earthing. 
With  overhead  lines  the  conditions  were  peculiar,  and  it  might  be 
worth  while  with  a  long  line  to  have  a  free  neutral  and  run  on  a 
fault.  In  this  country,  however,  the  distances  were  short,  and  this 
enabled  one  to  effect  repairs  quickly,  so  that  the  conditions  were 
different.  In  view  of  the  necessity  of  securing  safety  in  the  case  of 
overhead  lines  in  populous  districts,  he  would  like  to  see  some  form 
of  trip  provided  in  the  earthed  neutral  which  would  shut  down  the 
line  with  the  minimum  current  flowing  to  earth. 

Mr.  S.  L.  Pearce  said  that  at  Manchester  they  started  in  ItiOl 
with  unearthed  neutrals,  and  the  arrangement  continued  to  the 
present  day.  The  problem  had  not  been  studied  then  as  now,  and  it 
was,  no  doubt,  considered  that  the  in^ulated  system  was  safer,  and 
that  it  offered  the  possibility  of  running  with  one  phase  earthed  ; 
and  this  had  been  borne  out  in  practice.  Under  pretent  conditions, 
however,  there  was  nothing  to  chose  between  one  system  and  the 
other  at  Manchester,  and  it  had  been  decided  at  an  early  date  to 
earth  the  neutral  in  order  to  limit  the  current  to  earth.  As  there 
was  45,000  KW.  at  Stuart  Street  behind  a  fault,  it  was  rough  on  the 
switch  which  interrupted  the  circuit.  He  proposed  to  combine 
earthing  through  a  high  resistance  (giving  about  100  amperes)  with 
balanced  protective  gear,  such  as  was  shown  in  the  paper.  The 
resistance  would  be  proportioned  to  allow  sufficient  current  to  trip 
the  largest  circuit-breaker. 

Me.  J.  S.  Peck,  in  replying  to  the  discussion,  asked  whether 
there  was  any  change  in  the  value  of  the  carbon  resistance 
referred  to  by  Mr.  Brazil,  and  was  informed  that  there  was 
not.  In  many  cases,  he  said,  manufacturers  were  able  to 
make  considerable  reduction  in  cost  of  apparatus  where  earthing 
was    adopted,   owing   to    the   limited    voltage,  but    he    did    not 


favour  this,  because  apparatus  should  be  capable  of  working 
unearthed  if  necessary.  In  regard  to  overhead  lines,  if  it  was  onl) 
a  case  of  a  pierced  insulator,  he  saw  no  reason  why  the  line  should 
not  be  earthed  at  the  station  and  run.  In  the  case  of  a  low-voltage 
system,  it  did  not  matter  whether  one  phase  or  the  neutral  wan 
earthed,  but  with  step-down  transformers,  it  waa  better  to  earth 
one  phase  than  work  unearthed.  The  tendency  on  very  high- 
voltage  systems  seemed  to  be  towards  insulated  neutrals,  and  the 
use  of  delta-connected  transformers.  He  thought  it  was  doubtful 
whether  earthing  should  be  adopted  with  the  200  or  400-volt 
supplies  in  large  industrial  works,  as  it  was  necessary  to  keep  going 
and  impossible  to  shut  down  for  temporary  earths  which  fre^iuently 
occurred. 


Discussion  at  Manchester. 

Mr.  a.  p.  Trottee  Baid  he  had  to  look  at  the  question  from  the 
point  of  view  of  safety  of  human  life.  The  B.  of  T.  regulations 
permitted  the  use  of  a  free  neutral,  which  practice  he  thought  came 
from  Germany.  Originally,  earthed  neutral  was  specified,  and  after 
a  lengthy  experience  of  high-pressure  distribution  with  free  neutral, 
he  was  not  convinced  that  the  latter  method  was  the  best  practice. 
Each  case  had  to  be  treated  on  it»  merits.  Personally,  he  did  not 
wish  to  recommend  that  free  neutral  should  be  insisted  upon  at 
present  for  high  pressure.  Coming  to  low  pressures,  the  case  was 
different,  and  for  distribution  circuits  at  low  or  medium  pressures 
there  could  hardly  be  any  doubt  except  in  mines,  where  conditions 
were  again  different.  Much  trouble  was  experienced  from  birds  on 
the  overhead  lines,  and  he  would  like  to  see  a  time-limit  device 
employed  to  meet  such  cases.  There  was  still  plenty  of  room  for 
devices  for  leading  current  to  earth.  He  did  not  think  anyone  was 
likely  to  repeat  the  London  arrangement  for  connecting  machines 
to  earth,  and  the  plan  of  putting  one  machine  only  to  earth  was 
not  necessarily  reliable.  The  bus-bars  should  be  earthed  rather 
than  the  machines.  The  author  stated  that  it  was  quite  possible 
to  run  for  a  long  period  with  one  wire  earthed,  but  he  (the  speaker) 
would  like  to  see  a  shut-down  if  anything  in  the  way  of  a  per- 
manent earth  was  developed.  There  was  something  to  be  said  on 
the  question  of  running  three-phase  circuits  with  one  phase  earthed, 
and  one  point  to  be  considered  was  that  an  interruption  of  the  earth 
conductor  would  cause  the  transformer  to  become  alive.  In  con- 
clusion, he  considered  that  the  time  had  come  when  those  engaged 
in  overhead-wire  construction  should  look  out  for  some  method 
which  would  ensure  that  if  a  wire  feU  to  the  ground  it  should  be 
cut  out  at  once. 

Mr.  W.  B.  Woodhodse  thought  that  generators  should  be  con- 
nected together  at  as  few  points  as  possible  ;  if  joining  the  neutral 
to  any  machine  could  be  avoided,  so  much  the  better.  Regarding 
overhead  lines,  it  was  difficult  to  carry  out  earthing  satisfactorily  ; 
the  resistance  of  earth  between  the  point  of  leakage  and  the 
station  was  an  unknown  quantity.  Earthing  overhead  systems 
involved  other  troubles,  such  as  disturbance  to  telegraph  systems. 
Even  with  perfectly  balanced  systems,  the  capacity  currents  caused 
trouble. 

Mr.  R.  Blackmore  cited  an  experience  with  three  2,000-KW. 
turbine  sets  and  a  few  500-KW.  reciprocating  sets  which  were 
coupled  with  the  neutral  point  solid  to  earth.  A  feeder  went  to 
ground,  and  almost  immediately  the  stator  of  one  of  the  machines 
broke  down  to  earth,  due.  as  he  thought,  to  surging.  The  feeder 
was  cutout,  and  some  days  later,  another  machine,  which  had  bten 
in  service  during  the  feeder  fault,  also  broke  down  to  earth.  After 
careful  investigation,  it  was  decided  to  retain  the  earth,  but  through 
a  resistance  instead  of  a  solid  connection.  He  felt  confident  that  this 
was  the  correct  thing  to  do.  Incidentally,  when  the  change-over  was 
being  made  to  insert  theearthing  resistance,  the  turbo  sets  were  coupled 
correctly,  but  the  reciprocating  sets  were  overlooled.  In  conse- 
quence, when  the  sets  were  all  running  in  parallel,  the  earth 
resistance,  which  was  capable  of  carrying  300  amperes  for  10  seconds, 
became  red  hot,  showing  that  there  was  an  enormous  interchange 
of  current  between  the  machines. 

Mr.  a.  E.  McKenzie  said  that  the  Manchester  high-pressure 
system  had  been  running  for  loj  years  with  the  neutral  insulated, 
although,  on  the  occasion  of  a  fault,  they  had  undoubtedly  run  for 
a  period  of  one  hour  with  one  phase  earthed  before  being  able  to 
locate  and  isolate  the  faulty  feeder.  Such  circumstances  were  not 
permissible  at  the  present  time,  as,  owing  to  the  rapid  growth  of 
the  system,  if  one  phase  was  earthed,  there  would  be  an  immediate 
breakdown  adjacent  to  the  first  earth  on  some  other  part  of  the 
system.  This  state  of  affairs  had  been  in  existence  for  about  a  year, 
and  they  had  been  considering  the  advisability  of  earthing  the 
neutral.  They  would  not  think  of  earthing  the  neutral  without  a 
resistance,  and  presuming  it  to  be  designed  to  carry  the  current  of 
the  largest  circuit- breaker,  it  would  have  to  be  of  enormous  propor- 
tions, as  the  ■25-feeder  circuit-breakers  were  set  to  operate  at 
600  amperes.  He  thought  they  would  be  better  served  by  a  resistance 
which  would  open  with  a  small  current  instead  of  600  amperes,  and 
by  having  balance  protection,  not  necessarily  at  the  gear,  as  all  the 
feeders  had  plain  overload  protection,  but  protective  gear  as  shown 
in  fig.  1  in  the  paper.  In  his  opinion  fig.  1  was  somewhat  mis- 
leading ;  it  appeared  that  if  the  generators  were  protected  as 
shown  in  the  paper,  and  a  fault  occurred  between  any  two  phases, 
all  the  generators  would  be  thrown  off  the  bus-bars  immediately. 
He  could  quite  imagine  this  protection  on  a  feeder,  but  not  on  a 
generator.  The  possibility  of  cutting  off  a  wire  or  feeder  in  the 
event  of  an  earth,  as  the  author  stated,  was  not  confined  to  an 
earthed  neutral  ;  several  years  ago  two  of  the  Manchester  feeders 
were  fitted  with  Ferranti-Field  protective  devices  similar  in  theory 
to  that  shown  in  fig.  1,  except  that  a  ring  transformer  was  used. 
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So  far  there  had  been  uo  trouble  on  the  feeders  referred  to.  In 
the  early  days,  although  three  ammeters  were  employed,  it  was 
r&ther  difficult  to  locate  feeder  faults,  owing  to  the  fault  current 
being  out  of  phase  with  the  load  current. 

Mb.  S.  J.  Watson  thought  that  if  the  safety  of  the  public  was 
the  sole  study,  earthing  was  desirable,  but  if  the  question  of  con- 
tinuity of  supply  was  the  study,  the  less  they  earthed  the  better. 
Taking  for  example  the  universal  practice  under  Board  of  Trade 
Regulations  of  earthing  the  neutral  of  a  three-phase  l.t.  distribu- 
tion scheme,  and  the  middle  wire  of  pUin  d.c.  distribution,  he  did 
not  think  anybody  would  earth  either  neutral  or  middle  wire,  unless 
under  compulsion.  It  was  fairly  well  recognised  that  a  fault  on  an 
earthed  system  meant  discontinuing  supply,  and  this,  aVoveaH  other 
things,  was  to  be  obviated.  The  speaker  was  at  isaue  with  Mr. 
Trotter  in  suggesting  that  some  device  should  be  got  out  which 
would  entirely  cut  off  a  high-pressure  line  when  a  fault  occurred  on 
an  overhead  transmission.  If  a  line  could  be  kept  in  service  until  the 
supply  could  be  diverted  into  another  feeder,  they  should  continue 
to  supply  people  through  it.  He  was  assured  that  this  view  was 
accepted  by  supply  engineers.  He  did  not  earth  at  all,  and  ^o  far 
had  not  experienced  any  trouble.  A  great  deal  of  past  trouble  in 
connection  with  h.t.  earthing  was  due  to  defects  in  generator 
design.  It  was  a  simple  matter  to  design  an  alternator  which 
would  not  give  more  than  its  full-load  output,  and  he  thought  that 
this  principle  might  be  embodied  in  the  design  of  future  machines. 

Mr.  W.  Ckamp  asked  the  author  whether  it  wa;*  not  possible  to 
use  a  choking  coil  of  a  particular  design  and  so  combine  the  features 
of  dead  earth  and  resistance  to  earth.  The  object  of  resistance 
was  to  limit  the  flow  of  current  particularly  at  high  frequency.  A 
choke  coil  would  do  this,  and  could  be  so  designed  as  to  prevent  any 
surging  at  aU. 

Me.  E.  Wed.more  said  he  had  yet  to  find  out  why  it  was  necessary 
to  employ  separate  resistancts  for  different  machines.  The  reasons 
given  in  favour  of  earthing,  particularly  the  po-sibility  of  cutting 
off  any  wire  or  feeder  in  the  event  of  an  earth  upon  it,  were 
becoming  more  important  every  year.  A  point  which  fig.  1  did  not 
bring  out  was  that  an  instantaneous  trip  device  could  he  put  in 
where  the  trip  coil  was  fhown,  which  would  cut  off  a  set  imme- 
diately with  a  small  current,  whilst  time  limits  on  the  other  feeders 
would  hold  out  temporary  overloads.  Disturbancfs  on  the  system 
always  occurred  when  a  fault  in  the  nature  of  an  arc  to  earth 
developed.  Iti  was  his  practice  to  specify  two  minutes  loading  for 
earth  resistances,  but  in  general  it  was  a  good  deal  more  than  two 
minutes.  The  average  short-circuit  current  was  capable  of  clearing 
itself  inside  two  minutes.  A  time  limit  loading  of  10  to  1.5  seconds 
was  not  really  safe,  as  an  earth  fault  on  a  single  generator  might  cut 
off  the  earth  resistance  just  at  the  most  critical  moment.  He  agreed 
with  the  author's  conclusions.  The  delta  connection  of  transformers 
was  to  be  advocated.  The  majority  of  faults  at  the  present  time 
appeared  to  be  in  apparatus  and  not  in  cable. 

Mr.  K.  M.  Faye  Hansen  said  he  had  more  prejudice  for  earthing 
than  the  author.  It  was  very  likely  that  proposals  in  the  direction 
of  balanced  protective  gear  would  become'more  important  in  time. 
The  reasons  given  by  the  author  for  earthing  generators  applied 
equally  to  transformers  for  underground  networks.  Similarly  the 
remarks  concerning  overhead  transmission  lines  held  good  for 
underground  lines.  Earthing  by  means  of  auto-transformers  was 
not  very  often  adopted. 

Mb.  E.  M.  Hollingsworth  said  that,  as  an  engineer  running  a 
system  with  free  neutral,  he  felt  rather  lonely.  He  had  had  no 
tirouble  during  three  years'  running,  although  in  one  case  the  spark 
gaps  welded  over,  and  he  felt  convinced  that  if  he  had  employed  an 
earthed  neutral  it  would  have  meant  a  shut-down. 

Mb.  R.  G.  CrNLii'FE  asked  for  more  information  on  the  question 
of  where,  when  and  how  the  neutral  point  should  be  earthed.  He 
objected  to  the  term  "true  earth,"  and  suggested  "  normal  earth  " 
as  more  appropriate. 

Mr.  W.  B.  Shaw  said  the  term  "solidly  connected  "  might  be 
taken  to  imply  that  no  protection  should  be  emploj-ed  between  the 
neutral  point  of  the  generator  and  the  neutral  bus-bars ;  he  thought 
some  dev  ice  should  be  used  in  this  position,  in  order  to  control  the 
fault  current  and  not  leave  the  generator  open  to  damage.  For 
systems  of  medium  pressure  it  was  a  mistake  to  put  resistance  in  at 
all.  The  resistance  obtained  in  an  ordinary  earth  was  appreciable, 
and  the  current  due  to  a  short  on  a  system  of  medium  pressure 
would  not  be  sufficient  to  do  serious  damage,  and  it  was  necessary 
to  be  certain  that  the  circuit-breaker  would  act  when  relying  upon 
an  earthed  neutral  for  protection.  He  agreed  with  Mr.  Trotter 
regarding  the  danger  of  fallen  overhead  lines,  using  an  earthed 
neutral. 

Pbof.  M,vbchant  said  the  diagram,  fig.  1,  seemed  to  indicate  a 
good  circuit  for  triple-frequency  currents  Would  these  operate  the 
trip  coU  .' 

The  Author,  in  reply,  said  that  he  and  Mr.  Trotter  appeared  to 
be  agreed  in  general.  He  did  not  mean  to  imply  that  a  system 
would  work  with  one  wire  earthed,  because  usually,  especially  on 
large  circuits,  as  soon  as  they  got  an  earth  on  one  of  the  wires  of  a 
three-phase  cable,  numerous  shorts  occurred,  and  in  the  case  of  large 
systems  might  cause  much  damage  to  generator  and  apparatus.  If 
Mr.  Trotter's  suggestion  of  shutting  down  whenever  an  earth 
occurred  was  followed,  there  would  be  many  cases  where  such 
procedure  would  be  fatal  to  the  undertaking.  In  many  trans- 
mission schemes  it  would  be  impossible  to  run  a  sufficient  number 
of  circuits  to  ensure  continuity  of  service  when  one  or  more  lines 
were  broken  down.  A  certain  risk  must  be  taken,  and  if  necessary 
the  system  should  be  run  with  one  wire  earthed  until  the  supply 
could  conveniently  be  shut  off  for  repair.  Referring  to  fig.  1,  a 
short  between  two  wires  of  one  phase  would  affect  the  trip  coil. 
Life  was  not  always  protected  by  earthing  ;  many  cases  had 
occurred    where     shocks    were    obtained     with    neutral    earthed. 


Regarding  the  use  of  choke  coils,  he  did  not  consider  that  any 
trouble  would  be  experienced,  but  resistances  had  proved  very 
satisfactory,  and  were  probably  quite  as  cheap  if  not  cheaper  than 
chokers.  He  had  heard  of  several  cases  where  trouble  resulted  from 
coupling  generators  together.  Mr.  Faye  Hansen  seemed  to  lean 
towards  earthed  neutrals  in  cases  where  he  (Mr.  Peck)  would  rather 
run  on  free  neutral.  He  contended  that  when  one  phase  broke 
down,  it  ojierated  at  normal  voltage,  and  not  at  double  voltage,  and 
he  thought  that  high-voltage  apparatus  should  be  built  to  operate 
successfully  with  one  side  earthed.  Regarding  Mr.  Shaw's  remarks 
on  the  circuit  breaker  in  the  neutral  wire,  as  far  as  he  was  aware 
nothing  had  been  done  in  this  way.  He  could  not  say  off-hand 
whether  the  triple-fre<iuency  currents  referred  to  by  Prof .  Marchant 
would  cancel  themselves,  or  go  through  the  trip  coil. 


The  Effect  of  Recent  Decisions  upon  the  Arbitration  Clansev 

By  W.  Valentine  Ball,  M.A.,  Bairister-at-Law. 

{Ab»tract   of  paper   read  liefore  the   Institution  of  Municipal 
Engineers,  on  Xoremher  2'^th,  1912.) 

I  propose  to  consider  whether,  and  by  what  means,  the  parties  to 
a  contract  can  make  sure  that  the  disputes  which  may  arise  during 
or  after  the  execution  of  the  works  shall  be  referred  to  an  agreed 
arbitrator,  whose  decision  shall  be  final. 

A  form  of  arbitration  clause  with  which  most  municipal 
engineer.-*  are  familiar  is  to  be  found  in  the  form  of  contract 
approved  by  the  Royal  Institute  of  British  Architects.  The 
difficulty  with  which  it  is  my  object  to  deal  in  the  present  paper  is 
not  likely  to  arise  if  the  R.I.B.A.  form  is  adopted  in  its  entirety, 
becau.se  the  arbitration  clause  which  is  there  used  expressly  pro- 
vides that  the  "architect"  and  the  "arbitrator  "  shall  be  two 
distinct  persons. 

The  question  between  the  employer  and  the  contractor  when  the 
contract  is  being  prepared  will  be :  "  Whose  name  is  to  be  inserted  as 
arbitrator  .' ''  In  recent  years  the  practice  has  grown  up  of  appointing 
an  engineer  or  surveyor  who  is  actually  in  the  employment  of  a  muni- 
cipal or  other  local  authority  to  act  as  sole  arbitrator  under  a 
contract  to  which  that  authority  is  a  party.  How  far  may  the 
contractor  be  compelled  to  submit  to  his  decisions  ? 

A  man  cannot  enter  into  a  contract  on  the  terms  that  neither  he 
nor  the  person  with  whom  he  contracts  shall  have  recourse  to  the 
legal  tribunals  of  the  land.  As  to  arbitration,  however,  the  Courts 
have  long  held  that  the  decision  of  an  arbitrator  may  be  made 
a  condition  precedent  to  bringing  an  action.  The  jurisdiction  of 
the  Courts  is  not  really  ousted. 

It  is  obvious  that  bias  clearly  proved  would  be  sufficient  to  justify 
the  Court  in  refusing  to  allow  a  particular  man  to  sit  as  arbitrator. 
In  order  to  succeed  because  of  alleged  bias  a  probability,  not  a  mere 
possibility,  of  bias  must  be  shown.  The  mere  fact  that  the 
arbitrator  is  the  servant  of  one  of  the  parties  is  not  sufficient  to 
disqualify  him  ;  for  this  is  a  fact  which  must  have  been  known 
when  the  contract  was  signed.  The  Court  will  be  reluctant  to 
revoke  a  submission  to  arbitration  on  the  ground  of  interest. 
Where  the  matter  in  dispute  is  something  in  which  the  arbitrator 
is  only  indirectly  interested,  a  reference  to  him  would  not  be  pre- 
vented. 

It  has  been  held  that  a  mere  expression  of  opinion  in  favour  of 
one  party  is  not  sufficient  reason  to  disqualify  an  arbitrator  unless 
it  appears  that  he  has  so  made  up  his  mind  as  not  to  be  open  to 
argument. 

It  seems  that,  in  considering  the  question  whether  a  person  who 
is  the  servant  of  one  of  the  parties  can  act  as  arbitrator  in  a  dispute, 
the  Court  will  consider  the  nature  of  the  question  which  he  has  to 
decide.  In  a  case  where  the  company  objected  on  the  ground  that 
the  engineer  did  not  allow  them  to  have  proper  facilities  for  pro- 
ceeding with  the  work,  the  Court  of  Appeal  refused  to  stay  the 
action,  saying  that  it  was  not  human  nature  to  suppose  that  he 
could  properly  determine  that  he  himself  was  an  unreasonable 
person. 

If  the  conduct  or  dealings  of  the  engineer  himself  are  in  question, 
the  matter  will  be  taken  from  his  hands. 

To  summarise  the  cases  to  which  I  have  alluded  :  The  contractor 
will  not  be  compelled  to  submit  to  the  decision  of  the  employer's 
engineer  as  arbitrator  (1)  if  the  matter  in  issue  is  an  unseemly  per- 
sonal dispute  raising  a  vindictive  feeling  between  the  engineer  and 
the  contractor,  and  the  engineer  has  so  strongly  expressed  his  view 
that  it  amounts  to  a  prejudgment  ;  (2)  if  the  nature  of  the  dispute 
is  such  that  the  cross-examination  of  the  engineer  is  essential  :  (3) 
if  the  matter  in  issue  is  something  outside  the  original  agreement 
— e.;/.,  a  dispute  as  to  whether  the  engineer  and  contractor  had 
agreed  to  vary  the  original  agreement  ;  (4)  if  the  conduct  of  the 
engineer  himself  is  practically  the  only  point  in  dispute. 

Deletion  of  the  arbitration  clause  would  involve  recourse  to  legal 
proceedings  for  the  settlement  of  all  disputes  ;  but  a  dispute  arising 
under  a  building  or  engineering  contract  would  not  come  before  the 
Court  and  a  jury,  but  before  a  special  referee  (i.e.,  an  engineer 
appointed  by  the  Court),  or  before  an  official  referee.  In  the  result 
the  proceedings  would  be  very  similar  to  those  which  would  take 
place  before  the  arbitrator  named  in  the  contract.  It  is  a  trial  of 
this  kind  which  takes  place  if  litigation  ensues  owing  to  the  failure 
of  an  arbitration  clause.  Save  that  a  reference  to  an  official  referee 
is  reference  to  a  lawyer,  it  very  much  resembles  a  reference  to  arbi- 
tration. 

Reference  to  an  independent  arbitrator  appears  to  present  almost 
if  not  quite  as  many  objections  as  a  reference  to  the  Court.  It  is 
wise,  if  it  is  desired  to  have  an  independent  arbitrator,  to  leave  him 
to   be  selected  by  agreement  when  the  dispute  arises,  or,  failing 
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agreement,  to  bo  nominated  by  some  eminent  enifincer  of  known 
capacity. 

I  venture  to  make  the  following  »o(,'Ke»tion  :  Frame  the  arbitra- 
tion claiiHe  BO  OS  to  leave  the  deciBion  of  every  question  arisinp 
under  the  contract  to  the  eii(fineer,  but  pubject  to  a  proviso  that, 
ahonld  it  appear  to  the  Court  on  an  application  to  stay  any  action 
or  prooeedintr  brought  in  relation  to  the  contract  that  the  engineer 
i8  di«|ualified  from  actin;,'  as  arbitriitor,  the  matters  in  dispute  will 
be  referred  to  an  engiueer,  to  be  ajtreed  between  the  parties,  or, 
failing  afrreement,  to  be  nominated  by  the  president  of  the  InBti- 
tution  of  Civil  Engineers.  Another  alternative  in  •sugfreeted  by  Mr. 
E.  J.  Rimmer  ;  it  is  that,  while  preserving  the  finality  of  the  deci- 
sion of  the  engineer  upon  certain  special  points,  a  proviso  should 
be  added  to  the  arbitration  clause,  stating  that  if  any  aotion  is 
'brought  the  defendant  may  either  (.«)  have  the  action  stayed  and 
remitted  to  the  engineer,  or  {b)  have  the  matter  referred  to  an  in- 
dependent arbitrator  appointed  in  one  or  other  of  the  manners 
above  suggested. 

What  the  local  authority,  which  is  responsible  to  the  ratepayer, 
desires  in  relation  to  a  contract  is  certainty  in  the  matter  i>f  price 
and  time  ;  certainty  that  work  shall  be  done  under  trustworthy 
supervision  ;  and  reasonable  certainty  that  disputes  shall  be  fettled 
economically  and  e^xywditioualy  by  a  man  in  whom  it  has  con- 
fidence. The  suggestions  I  have  put  forward  may,  if  adopted, 
avoid  a  good  many  of  the  pitfalls  laid  bare  by  the  cases  wliich  1 
have  cited. 


NEW    ELECTRICAL    PROPOSALS    FOR 
PARLIAMENT    TO    CONSIDER. 


We  give  below,  in  our  usual  form,  brief  particulars  of  new 
lighting,  power,  and  traction  proposiils  that  have  formed  the 
subject  of  notices  published  in  the  la.st  few  issues  of  the 
London  dazelte.  These  will,  if  they  survive  the  usual  pre- 
liminary stages,  occupy  the  attention  of  Parliamentary  Com- 
mittees early  in  the  new  year  : — 

ill)  Electric  Ligbt  and  Power. 
Baildon. — Electric  lighting  powers  are  sought  by  the  U.D.C. 
Barnet. — North  Metropolitan  E.P.I>.   Co.,   Ltd.,  extension  powers, 

parish  of  Arkley. 
Barton-on-Hiiiiiber. — Mr.  F.  Hopper,  Elmtree  House,  Barton-on- 

Humber,  seeks  electric  lighting  powers. 
Basingstoke. — Corporation  seeks  ejecttic  tupply  powers  within  the 

borough  and  certain  parishes  in  the  Rural  District. 
Beckenham. — Application    by   V.D.C.   for  prov.  order   extending 

area  to  include  West  Wickham. 
Caerphilly.— Application   by   Mr.  J.   H.   Edwards,    127,   Victoria 

Street,  Bristol,  for  prov.  order. 
Chipping  XortOD.— Mr.  W.  A.  Schultz  (C.N.  Electric  Supply  Co., 

00,  Cannon  Street.  E.C.)  is  applying  for  a  prov.  order. 
Cleveland  and  Durtiam  County.— C.  and  U.  County  Electric 

Power    Co.    seeks   powers    for    acquisition    and    working    of 

generating  stations  of  other  companies,  for  supply  to  authorised 

distributors,  for  supply  of  electric  apparatus,  ^^c. 
Colue.— Corporation  seeks  extension  of  electricity  supply  area,  also 

powers   to   acquire   the  Colne  and   Trawdon   Light   Railways 

undertaking. 
Colne   Valley.— C.V.E.S.  Co.,  Ltd.,   seeks  i  powers  for  supply  in 

Pinner,  Bushey,  Chorley  Wood,  Rickmansworth,  &o. 
Coventry. — Corporation,  area  of  electricity  supply.    Motor-omnibns 

powers. 
Crowborough. — C.  District  Gas  Co.  seeks  electricity  supply  powers, 

to  erect  generating  station,  supply  in  bulk,  &c. 
Cwmamuian. — U.D.C,  electric  supply  powers. 
Derby. — Corporation,  extension  of  supply  area  to  include  various 

parishes  in  Shardlow,  Belper  and  Reptou  Rural  Districts. 
Dartmouth. — Urban  Electric  Supply  Co.,  Ltd.,  extension  of  area 

to  U.D.  Brixham,  ^c. 
Doncaster. — Corporation  is  seeking  electric  supply  powers  for  the 

Urban    Districts    of    Bentley-with-Arksey    and    Balby-with- 

Hexthorpe. 
Ellesmere  Port  and  Whitby.^Application  by  U.D.C.  for  electric 

lighting  powers. 
Ely  Valley. — New  company  seeks  power  to  supply  gas  and  elec- 
tricity, construct  g^enerating  station,  purchase  and  supply  in 

bulk. 
Epsom. — U.D.C,  provisions  as  to  supply  of  electricity,  electrical 

fittings.  ii.c. 
Feltham   and   District.— Application    by    Mr.    F.   H.   Edwards, 

Mandeville,  Piatt's  Lane,  Hampstead,  for  power  to  supply  in 

Feltham  Urban  District  and  adjoining  places  in  Middlesex. 
Grays  and  Tilbnry.— G.  and  T.  Gas  Co.  seeks  power  to  apply  for 

prov.  orders  for  electricity  supply. 
Hazel  Ctrove  and  Bramhall.— Powers  are  sought  by  the  U.D.C. 

to  purchase  or  produce  electricity. 
Heme   Bay.— H.B.   Gas  and   Coke  Co.,   Ltd.,   seeks  powers    for 

transfer  from  LT.D.C  of  electric  light  order.  1909. 
Hove. — Corporation,    purchase    of    undertaking    of    H.    Electric 

Lighting  Co.     Extension  of  supply  area. 
Itehen  ( Southampton).- Electric  supply  powers  to  U.D.C. 
L.C.C. — Powers    to    Metropolitan    Borough    Councils    to    attach 
brackets  to  buildings  for  public  lig-hting-. 


Leatherhead  and  DiKtriet.— Extension  of  area  of  L.  and  D.  Elec- 
tricity Co.  to  include  portions  of  Epfom  and  Dorking  Rural 
Districts. 

Marlborough.     Application  for  prov.  order  by  M.K.S.  Co.,  Ltd. 

Nenai  Bridge.— M.B.  Electricity  Supply  Co.,  Ltd.,  prov.  order  for 
Urban  District  of  Menai  Bridge  and  parish  of  Llandegfan. 

Mld-SuKsex.-  The  M  -S.  EL.  and  P.  Co.,  Ltd.,  \&  applying  for 
electric  supply  powers  for  the  Urban  Districts  of  Cuckfield  and 
Hay  ward's  Heath,  kc 

Morley.  Further  powers  are  sought  by  the  Corporation  in  respect 
of  its  electricity  undertaking. 

Jfeath  Knral  District.— Application  by  R.D.C.  for  extension  of 
electric  supply  area. 

Northern  Counties  E.  Supply  Co.,  Ltd.-  Confirmation  of  agree- 
ments between  the  company  and  Hebbum  and  Felling  U.D.C. 's, 
also  County  of  Durham  and  Newcastle-upon-Tyne  E.S.  Com- 
panies. 

Northwood  and  Rnislip.— Northwood  E.L.  and  P.  Co.,  Ltd. 
Extension  of  supply. 

Porthcawl  and  IMstrict.— I'orthcawl  Gas  Light  and  Coke  Co.. 
Ltd.,  various  powers,  including  electric  generating  station  and 
supply  of  electricity  within  gas  limits.  Supply  of  electricity 
in  bulk.     Application  of  capital  for  electrical  purposes. 

BickmansTvorth,  Chorley  Wood  and  District.— Application  by 
R.  E.  H.  Fisher,  solicitor,  of  Chorley  Wood,  for  electric  supply 
powers. 

Koiuford.  Application*by  Mr.  W.  T.  Pressland,  1 1,  Tothill  Street, 
Westminster,  lor  prov.  order  to  supply  within  the  Urban 
District. 

Romford  and  District.— County  of  London  E.S.  Co.,  Ltd.,  powers 
to  supply  Romford  and  Tilbury,  kc.  Supply  in  bulk  in  Urban 
Districts  of  Barking  Town,  Grays  Thurrock,  Ilford  and 
Romford. 

St.  Annes-on-the-Sea.  Application  by  U.D.C.  for  extension  of 
supply  area  so  as  to  include  Lytham  U.D. 

Sevenoaks  and  District.— S.  and  D.  Electricity  Co.,  Ltd.,  Salisbury 
House,  E.C.  is  seeking  supply  powers  within  the  Urban  District 
and  various  parishes  in  the  Rural  Districts  of  Sevenoaks  and 
Godstone. 

Skelton  and  Brotton.— Electric  supply  powers  to  U.D.C. 

Smethwick.— Birmingham  District  Power  and  Traction  Co.,  Ltd., 
repeal  or  amendment  of  Smethwick  ls98  order.  Transfer  of 
powers,  supply  of  electricity  in  bulk. 

South  borough.— U.D.C.  seeks  electric  lighting  powers. 

South  Staffs. — Mond  Gas,  Power  and  Heating  Co.,  powers  as  to 
capital  rearrangement.  Co-partnership  scheme  and  benefit  fund 
for  employes. 

Stoke-on-Trent. — Corporation  seeks  powers  extending  area  to 
include  part  of  Wolstanton,  not  in  1S99  order. 

Stroud  (tilos.).  Application  by  Mr.  J.  H.  Edwards,  127,  Victoria 
Street,  Bristol,  for  a  prov.  order. 

Tottenham  and  Edmonton.- T.  and  E.  Gas  Light  and  Coke  Co. 
seeks  powers  to  take  over  Wood  Green  E.L.  Order  and  incidental 
powers. 

Truro  and  District.— T.  Gas  Co.  seeks  powers  to  supply  elec- 
tricity. 

Truro. — Corporation  seeks  electric  lighting  powers. 

Watford. — U.D.C,  extension  of  supply  to  several  parishes  in  the 
Rural  District. 

Weaverham. — W.  Electricity  Supply  Co.,  Ltd.,  is  applying  for 
prov.  order  for  electricity  supply  to  various  parishes  in  the 
Rural  District  of  Northwich. 

Wellingborough.— W  E.S.  Co..  Ltd.,  power  to  purchase  lands  and 
erect  generating  stations. 

Westgate  and  Birchington. — W.  and  B.  Gas  Co.,  electricity  supply 
powers  and  extension  of  gas  area. 

Whitstable.  Application  by  Mr.  C  Campbell,  :S7,  Cromwell  Road, 
Whitstahle,  for  a  prov.  order. 

Wolverhampton.  —  Corporation,    extension    of    supply    area    to 
include   Bushbury.     Repeal   of  the  Midland  Electric  Power, 
Distribution  and  Lighting  and  Extension  Order  of  1900. 
Wood    Green.— North    Metropolitan    E.P.D.    Co.,    Ltd.,    electric 
supply  powers.  • 

York. — Corporation,  further  electrical  powers.  Lands  for  elec- 
tricity undertaking. 

(i)  Electric  Tramway  and  Bailless  Trolley  Vehicles. 

Baildon.— U.D.C.  seeks  tramways  prov.  order. 

Birmingham. — Corporation,  motor-omnibus   powers ;  also  use  of 

coupled  and  trailer  tramcars. 
Bradford. — Corporation,  new  trolley  vehicle  routes. 
Brighton. — Transfer  to  Corporation  of  undertaking  authorised  by 

Brighton.  Hove  and  District  RaiUess  Traction  Act.  1911.  -  New 

trolley  vehicle  routes,  motor-omnibus  powers. 
Chesterfield. — Corporation,   trackless  trolley  powers  within  and 

without    the    borough.      Motor  -  omnibus    powers.      Further 

powers  for  electricity  supply. 
Derby.  —  Corporation,  tramway,  motor- omnibus,  trackless  i  trolley 

vehicle  powers. 
East     Ham. — Corporation,    use    of    trailer    cars    on    tramways. 

Various  electric  supply  provisions,  i:c. 
Folkestone,  Sandgate  and  Hythe.— F.S.  and  H.  Tramways  i  Co. 

seeks  power  to  abandon  tramways,  and  release  from  liability. 

Release  of  company  and  National  Electric  Construction  Co.. 

Ltd.,  from  certain  obligations.     Change  of  name  of  company, 

and    power    to    run    trolley   vehicles  in  Folkestone,   Hythe, 

Sandgate  and  Cheriton. 
Lancaster. — L.  and  District  Tramways  Co..  Ltd.,  leoonstruction'of 

tramways,  i>cc. 


940 


THE     ELECTRICAL     REVIEW.      [Vol.71.    No.  1,82s,  December  6,  1912. 


Leeds. — Corporation,  new  tramways  and  trolley  vehicle  routes 
_  within  and  without  the  city.     Electric  generating-  station. 

Leicester. —  Corporation,  new  tramways,  motor-omnibus  powers, 
extension  of  electric  supply  area.  Power  to  let  out  on  hire 
electric  motors,  and  cooking  and  heating  apparatus,  and  arc 


Halifax. — Corporation  seeks  powers  for  new  tramways  and  tram- 
road   in   the  boroughs  of   Halifax  and   Brighouse,  and   some 

Urban  Districts  in  the  West  Riding. 
Hastings. — H.  Tramways  Co..  seeks  power  to  work  Tramway  No.  1. 

authorised    by    1!I03    Act.    by   overhead    system.       Repeal    of 

provisions  of  1  nOH  Act. 
Huddersfleld.^    Corporation,  powers  for  tramways  in  Huddersfield. 

Brighouse.  EUand  and  other  places  in  the  West  Riding.     Also 

trolley  vehicle  and  motor-omnibus  powers. 
L.C.C. — Construction  of  new  tramways  and  subway.      Trackless 

trolley  vehicles  and  other  powers. 
JKetropolitan  Electric  Tramways,  Ltd.— Trolley  vehicle  powers 

for  Tottenham,   Wood   Green   and   Walthamstow.      Transfer 

powers  to  local  authorities,  kc. 
Mexborougrh   and  Swinton.— Powers  to  M.  and  S.  Tramways  Co. 

to   work    railless    trolley    vehicles   in   Mexborough,    Swintofi. 

Wath-upon-Dearne  and  other  I'rban  Districts  and  Parishes. 
Morley.— Corporation    seeks    authority    to    run    railless    electric 

traction  system  on  defined  routes. 
Aewcastle-on-Tyne. — Corporation,  construction  of  new  tramways. 
Nottingham.— Corporation,  tramway  and  motor-omnibus  powers. 

Also  trackless  trolley  vehicles  within  and  without  the  city. 
ISortll  Lindsey  Light  Railways  Co.— Light  railways  amendment 

order. 
Rhondda.— R.  Tramways  Co.,  Ltd.,  seeks  power  to  work  raUless 

trolley  vehicles  in  parish  of  Llantrisant.  also  power  to  B.  of  T. 

to  sanction  other  routes.     Electric  supply  agreements. 
SOlithport.— Corporation,    additional     tramway    powers,    trolley 

vehicles,  omnibuses. 
West     Bromwich. — Corporation,    powers     for     running     trolley 

vehicles  and  motor-omnibuees.     Further  provisions  as  to  elec- 
tricity undertaking. 

Western  Yalleys,  Monmouthshire.— New  company  to  run  trolley 
vehicles  from  Brynmawr  to  Newport.  Mon.  Construct  gene- 
rating stations,  agreements  with  local  authorities  and  others 
as  to  supply  of  current.  Running  powers  over  Newport 
Corporation  Tramways. 

((•)  Railways. 

Central  London  Railway.— New  railways  and  works,  agreements 
with  L.  and  S.W.K.  and  other  railway  companies.  Additional 
capital  and  other  financial  powers. 

City  and  South  London  Railway  Co.— Powers  to  enlarge  tunnels, 
enter  into  agreements  with  other  railway  companies  as  to  con- 
struction of  works,  power  to  re-equip  railway  out  of  capital, 
rearrangement  of  existing  and  authorising  of  additional  capital. 

London  Electric  Railway  Co.— New  railways  and  works,  running 
powers  over  City  and  South  London  Railway,  kc. 

Metropolitan  District  Railway.— Powers  to  widen  at  Parson's 
Green,  to  enter  into  an  agreement  with  Metropolitan  Railway, 
confirmation  of  agreements  with  Wimbledon  and  Sutton  Rail- 
way, emergency  supply  of  electric  power,  kc. 

Metropolitan  Railw  ay.  Transfer  of  G.N.  and  City  Railway  Co. 
Supply  of  current  to  other  companies. 


26,517.    "  Electrical  switches."    A.  Wynne.    (Divided  application  on  13,195, 
1912.    June  6th.)    November  19th. 
26,548.    "  Incandescence  filament  lamps."    J.  R.  Quain.    November  19th, 

26.679.  "Telephones,  phonographs,  and  such  like  apparatus."  A.  S. 
BowLEY.    November  19th. 

26,597.  "  Automatic  regulators  for  dynamo-electric  machines."  British 
Thomson-Houston  Co.,  Ltd  ,  and  A.  H.  St.  Cboix  Watson.    November  19th. 

26,611.  "  Safety  starting  device  for  petrol  and  petrol-electric  cars."  W.  A. 
Ste^tins.    November  20th. 

26,639.    "  Method  of  testing  electrical  apparatus."  C.  Babel.    NovemberSOth. 

26,646.  "  Apparatus  for  starting  internal  combustion  engines  and  for 
generating  cm  rent  for  lighting  and  other  purposes."  C.  A.  Vandervell  and 
A.  H.  MiDGLEY.    November  20th. 

26,651.  "  Adapter-holder  for  use  in  electric  lighting,  power  and  heating." 
C.  C.  Smith.     November  20th.     (Complete.) 

26,657.  "  Telephonic  apparatus."  G.  A.  Meyer-Henniger  (Firm  of).  (Con- 
vention date,  November  20th,  1911,  Germany.)    November  20th.    (Complete.) 

26,671.     "  Electrical  switches."    B.  D.  Horton.   November  20th.  (Complete.) 

26.680.  "  Electric  rotary  converters."  British  Thomson-Houston  Co.,  Ltd., 
and  P.  P.  Whitaker.    November  20th. 

26.681.  "  Device  for  automatically  stopping  electric  hoists."  British 
Thomson-Houston  Co.,  Ltd.  (Allgemeine  Elektricitiits  Ges.,  Germany.) 
November  20th.    (Complete.) 

26,699.  "  Dry  electric  batteries,"  J.  Bohle  and  "  Volta  "  Commanditoes. 
FDR  Elektrische  Kleinbeleuchtung.    November  20th.    (Complete.) 

26,716.  "  Electric  lampholdcrs  and  fittings."  P.  8.  Midler.  November 
21st. 

26,720.  "  Apparatus  for  the  electro-deposition  of  metals  on  wire."  W. 
Barron  and  C.  A.  Babbon.    November  21st. 

26,732.  "Alternating  and  direct  current  organ-blowers."  F.  C.  Jodges, 
November  21st. 

26,752.  "  Methods  of  and  apparatus  for  charging  storage  batteries."  D.  H. 
Wilson.  (Convention  date,  November  21st,  1911,  United  States.)  November 
2l3t.     (Complete.) 

26,765.  "Method  of  and  means  for  holding  tubes,  rods,  bars,  and  other 
articles  in  position  to  be  electroplated."  G.  P.  M.  Lee  and  W,  A.  Brame. 
November  2lst. 

26.781.  "  Sound  reproducing  apparatus."  W.  H.  Derriman.  (Automatic 
Enurtciator  Co.,  United  States.)    November  21st.    (Complete.) 

26.782.  "  Telephone  systems."  W.  H.  Derriman.  (Automatic  Enunciator 
Co.,  United  States.)    November  2l8t.    (Complete.) 

26,809.  "  Means  for  the  interruption  of  electric  circuits."  Bbitibh 
Westinghodse  Electric  and  Manufacturing  Co.,  Ltd.  (Westinghouse 
Electric  and  Manufacturing  Co.,  United  States.)    November  21st.    (Complete.) 

26,823.  "  Dynamos."  P.  B.  LoDr.F  and  A.  M,  Lodge,  trading  as  Lodge 
Bros,  (ft  Co.    November  2and. 

26.845,  "  X-ray  attachments  for  automobiles."  E.  B.  Hazleton. 
November  22nd. 

26.846.  "  Magneto-electric  machines."    H.  C.  H.  Smyth.    November  22nd. 
26,893.      "Voltage  regulators   for  dynamos."    A.  P.  Froger.     (Convention 

date,  November  28rd,  1911,  Prance.)    November  22nd.    (Complete.) 

26.899.  "Regulation  of  electric  rotary  converters."  British  Thomson- 
Houston  Co.,  Ltd  .  and  P.  Whitaker.    November  22nd. 

26.900.  "  Moulded  materials  and  process  of  making  same."  BritAh 
Thomson-Houston  Co.,  Ltd.,  (General  Electric  Co.,  United  StatQs.) 
November  22nd. 

26,904.  "Electrical-indicating,  recording  and  like  arrangements."  E,  A. 
Graham  and  W.  J.  Rickets.     November  22Dd. 

26,912.  "  Starting  switches  for  electric  motors."  V.  G.  MmDLETON,  C.  J. 
Bakeb  and  F.  Fabndon.   November  22nd. 

26,935.  "  Solenoids  for  alternating  currents."  C.  G.  Matob  and  Smith, 
Ma.tor  &  8te\  ens,  Ltd.     November  23rd. 

26.947.  "  Memorandum  and  like  appliances  for  use  in  connection  with  tele- 
phones and  for  other  purposes."  E.  P.  M.  Branso3i  and  P.  H.  Bo^\T)EN,  trading 
as  Bramson  &  Bowden.    November  23rd. 

26.948.  "  Apparatus  for  heating  water  by  electricity."  G.  R.  B.  Middlecoat. 
November  23rd. 

26,953.  "Pipe  unions  and  couplines  for  electric  conduit  junction  boxes  and 
other  purposes."  P.  H.  Terry,  H.  M.  Big"ood  and  Bbotherton  Tubes  and 
Conduits,  Ltd.    (Addition  to  24,492,  1912.)    November  23rd. 

26,961.    "  Electrical  instruments."    P.  G.  Waters.    November  23rd. 
■  26,964.    "  Telephone  transmitters."    P.  Gottschalk.    November  23rd. 

27,011.  "  Control  of  fly-wheel  electric  motor-generators."  British  Thomson- 
Houston  Co.,  Ltd.,  and  J.  J.  Ash.    November  23rd. 


NEW    PATENTS    APPLIED    FOR,     1912. 

(NOT  YET  PUBLISHED.l 
CompUed  expressly  for  this  journal  by  Messrs.  W.    P.    Thompson  &    Co., 
Electrical  Patent  Agents,    285,    High    Holborn,    London,    W,C„    and    at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed 


26,396.    "  Electric  motors."    G.  E.  Thomas.    November  18th.    (Complete.) 

26,412.    "^rangement  of   the  running  gear  of  electrically-driven  or  other 

self-propelled  tramway  cars  or  other  vehicles  or  machines  running  on  rails 

ber  18th'°^  direction  determined  thereby."    J.  Muroatroyd.    Novem- 

26,430.    "  Electric    hauling    plant."     Akt.    Ges.    Brown,    Boveri    et    Cie 

(Com™te°)'  November     17th,     1911,     Germany.)      November     18th. 

26,439.  "  Electric  meters  and  meter  systems  and  relays  iadapted  to  control 
the  same  and  for  other  purposes."  Siemens  8cHucKERT^VERBE  GmbH 
(Addition  to  25,831/12.  Convention  date,  November  17th,  1911,  Germanv  ! 
J^ovember  18th.     (Complete.)  ^ 

25,443.  "  Means  for  setting  the  timing  gear  of  electrical  ignition  systems." 
J.  E.  Sturgeon.    November  Igth.    (Complete.)  J  =• 

♦3*""  "D«"':<^s  for  adjusting  the  length  of  the  spark-gaps  between  elec- 
trodes. (J.  IMRAY.  (Compagnie  G^nirale  Radioti?l,igraphinue,  France.) 
November  18th.    (Complete.)  ^  rrauce.) 

26,469.  "Magnetic  compasses  for  use  on  aeronautical  machines."  J.  P  A 
Trotter.    November  18th.  ".ca. 

la^S'^'fo  "  Sp"=»f  ers  for  telephone-receiver  casings."  P.  M.  Cox.  November 
istn.    (Complete.) 

26,485,  "Apparatus  for  electric  sterilisation."  K.  Gasiorowski.  Novem- 
ber 18th.    (Complete.) 

26,499.  "Automatic  telephonic  apparatus."  B.  Degenhardt.  Novem- 
ber 18th.  (Addition  to  3,978,  1912.  Convention  date,  November  18th,  1911 
Germany,)    (Complete.) 

26,602.    "  Electric  alarm  clocks."    P.  Goss.    November  18th.    (Complete.) 

26,504.  "  Method  of  and  means  for  cleaning  electroplating  and  finishing 
surfaces,  more  particularly  surfaces  in  sid,."  G.  P.  M.  Lek  and  W.  A.  Brame. 
November  18th. 

26,509.  "  Mechanical  device  for  obtaining  and  timing  the  sparking  in  petrol 
and  other  engmes  to  which  it  may  be  found  applicable."  C.  Poster.  Novem- 
ber 19th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  aoy  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 

System  and  Apparatus  for  Phepabing  Perforated  Tape  for  Telegraphic 

Transmission  of  Messages.    C.  E.  Ingram.    10,973.    May  6th.     (November 

6th,  1911.) 
Elkcthjc  Timing  Devices.    H.  S.  Hatfield.    24,141.    October  31st. 
Stand  for  Supporting  and  Facilitating  the  Manipulation  of  Photographic 

Electric  Arc  Lamps  and  the  like.    B.  A.  Quint.    24,300.     November  2nd, 
MiNEES'  Electric  Lamps.    E.  A.  Hailwood.    24,30o.    November  2nd. 
Hand-feed  Arc  Lamps.    L.  Kamm.    24,333.    November  2nd. 
Electric  Distribution  Systems.    G.  VV.  Partridge.    24,386.    November  2nd. 
Processes  for  Peoddcing  Directite  Forces  by  Induction  in  Alternatino- 

CuRBKNT  Apparatus.      H.   Abraham  and  J.  Carpentier.     24,412.    Novem- 
ber 3rd.    (February  26th,  1911.) 
Dynamo-Electric  Machines.     British  Thomson-Houston  Co.,  Ltd.,  and  F.  P. 

Whittaker.    24,463.    November  3rd. 
Lanterns  and  Lamp  Carriers,  and  Arrangements  for  Lighting  Purposes. 

H.T.Harrison.    24,486.    November  3rd.   (Cognate  application  9,166  of  1912.) 
Appar4tus  for  obtaining  a  Uniform  Longitudinal  Seam  in  Tubes  Welded 

by  Electricity.      Ges.  fui-  Elektrotechniache  Industrie,  m.b.H.    24,575. 

November  4th.    (November  5th,  1910.) 
Controlling  Apparatus  for  Electrical  Lifts.    A.  W.  Penrose  &  Co.,  Ltd., 

and  F.  Barlow:    24,745.    (Addition  to  No.  1,335,  1911.)    November  7th. 
Miners*  Electric  Safety  Lamps.    O.  Oldham.    24,787.    November  7th. 
Electrical  Measuring  Instruments  of   the  Induction    Type.     G.    North. 

25,086.     November  10th. 
Means  for  the  Electric  Heating  op  0\'ens  and  other  Appllinceb.    C.  W. 

Martin.    26,101.    (Convention  date  not  granted.)    November  22nd. 
Electric  Switches.    Siemens  Bros.  Dynamo  Works  and  J.  F.  Crowley.    26,245. 

November  23rd. 
Holders  foe  Electric  Lamps.    Frankenburg  &  Sons,  Ltd.,  and  E.  Fleming. 

26,376.    November  25th. 
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The  recently-published  report  of  Mr.  C.  H.  Merz  on  the 
electrification  of  the  Melbourne  railways,  together  with  the 
announcement  of  the  extensive  schemes  of  conversion  to 
electrical  ojjeration  of  the  L.  &  N.W.  and  the  L.  &  S.W. 
Railways,  may  reasonably  be  regarded  as  evidence  that  at 
last  the  long-expected,  but  long-delayed,  period  of  activity 
in  this  important  department  of  electrical  engineering  is 
about  to  open.  In  saying  this  we  do  not  ignore  the  fact 
that  the  great  system  of  the  London  underground  railways, 
and  a  large  portion  of  the  Fj.B.  &  S.C.  Railway,  as  well  as 
other  lines,  have  already  been  converted  to  electrical  working : 
but  these  operations  were  somewhat  exceptional  in  character, 
the  former  having  been  effected  practically  under  Parlia- 
mentary compulsion,  and  the  latter  under  pressure  of  intense 
competition  which  had  destroyed  the  profit-earning  power  of 
the  sections  concerned,  so  long  as  they  were  operated  with 
steam  locomotives.  The  three  examples  wliich  are 
now  before  us  stand  on  an  entirely  different  footing  ;  they 
embody  the  conviction  of  their  respective  directorates  that 
the  future  of  suburban  railway  traction  depends  upon  the 
adoption  of  electricity  as  the  motive  power,  and  that  no 
other  agency  can  cope  with  tlie  growing  demands  for  trans- 
port facilities  in  and  around  our  great  centres  of  population. 

That  their  example  will  be  followed  by  other  railway 
companies  in  London,  Manchester  and  elsewhere,  can  hardly 
be  doubted,  and  the  extension  of  the  principle  to  interurban 
traffic  may  be  confidently  expected  to  follow  at  no  distant 
date  ;  between  London  and  Brighton,  Manchester  and 
liiverpool,  Edinburgh  and  Glasgow,  and  various  other  neigh- 
bouring towns  the  need  for  rapid  transit  and  convenience 
of  operation,  such  as  only  electricity  can  supply,  is  little  less 
urgent  than  in  the  areas  immediately  surrounding  those 
centres.  We  anticipate,  therefore,  a  period  of  great  activity 
in  the  manufacture  of  the  necessary  plant  and  equipment, 
which,  we  hope,  will  bring  to  the  electrical  industry  in  this 
country  that  degree  of  prosperity  which  we  believe  it 
thoroughly  deserves,  but  has  never  hitherto  enjoyed. 

The  question  inevitably  arises  here  to  what  extent  our 
manufacturers  will  participate  in  the  important  orders  shortly 
to  be  placed.  So  far  as  the  generating,  transmitting  and 
converting  apparatus  is  concerned,  we  believe  they  are  in  a 
position  to  defy  the  competition  of  the  world  ;  but  as  regards 
the  equipment  of  the  rolling  stock,  the  position  is  not  so  clear. 
The  enormous  importance  of  this  part  of  the  work  is  well 
exemplified  by  Mr.  Merz's  report,  according  to  which  the  cost 
of  equipping  the  500  motor-coaches  and  450  trailers 
on  the  D.c.  system  is  nearly  a  million  sterling,  and  on  the 
A.c.  system  almost  two  millions.  So  long  as  the  work  is 
carried  out  on  the  D.c.  system,  whether  at  1,500  volts  as  at 
Melbourne,  or  at  600  volts  as  in  the  other  two  schemes 
befoi-e  us,  our  manufacturers  can  be  relied  upon  to  deal 
with  the  work  without  any  difficulty  ;  but  if  the  A.c.  system 
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were  adopted,  as  has  been  so  largely  the  case  on  the  Con- 
tinent, our  people  might  be  at  a  disadvantage  owing  to 
their  limited  experience  in  this  class  of  work.  It  is,  there- 
fore, a  matter  for  congratulation  from  a  commercial  point 
of  view  that  these  three  systems  will  all  be  carried  out  on 
the  D.c.  system. 

Ws  cannot  here  enter  into  the  question  of  the  respective 
merits  of  the  d.c.  and  A.c.  systems — the  subject  calls  for  an 
article  to  itself,  and  must  be  left  to  another  occasion — but 
we  may  point  out  the  importance  of  preparation  for  the 
execution  of  contracts  on  the  a.c.  system,  which  will  almost 
certainly  be  employed  in  some  cases  ;  we  trust  that  British 
manufacturers  will  take  care  to  provide  themselves  with  the 
information  and  experience  necessary  to  enable  them  to 
undertake  the  equipment  of  motor  cars  on  the  s'ngle-phase 
system  in  any  part  of  the  world  where  they  may  be  required. 

Elsewhere  in  this  issue  we  refer  in  some  detail  to  the  two 
London  schemes  of  railway  electrification,  no  less  important 
in  view  of  the  magnitude  of  the  interests  involved  than  the 
Melbourne  project,  and  undoubtedly  of  much  closer  interest 
to  the  majority  of  our  readers.  These  are  the  London  and 
North-Western  and  London  and  South-Westem  schemes, 
the  former  of  which  contemplates  the  equipment  of  79  miles, 
and  the  latter  of  73  mUes  (increased  eventually  to  173)  of 
single  track. 

In  both  these  cases  it  is  reasonable  to  assume  that  inter- 
running  facilities  with  existing  electric  railways  influenced 
the  decision  in  favour  of  the  600-volt  third-rail  system. 
To  adopt  any  other  system  would  mean  voluntarily  relin- 
quishing the  undoubted  advantages  of  possible  through 
services  into  the  heart  of  the  metropolis,  and  of  utilising  the 
existing  termini — or,  in  the  alternative,  complicating  the 
electrical  equipment  and  running  of  the  trains  if  both  third- 
rail  and  overhead  working  were  involved. 

In  both  the  North-Western  and  South-Western  schemes 
a  25,000-KW.  power  station  is  proposed,  and  on£  begins  to 
wonder  how  many  more  of  these  not  really  large,  yet  not 
small,  railway  power  plants  will  be  installed  in  London, 
which  already  suffers  from  a  surfeit  of  comparatively  insig- 
nificant generating  stations.  One  independent  25,000-kw. 
power  station  could  not  very  well  contain  less  than  five 
units  (and  judging  from  past  experience,  some  engineers 
would  prefer  twenty-five),  thus  limiting  the  unit  size  to  at 
most  5,000  Kw.,  yet  it  seems  passing  strange  in  these  days 
of  150,000-volt  transmissions  and  20,000-kw.  turbine  units, 
that  some  combined  scheme  for  the  production  of  railway 
power  on  a  genuinely  economical  scale — a  magnified  Lot's 
Eoad  station,  for  example,  with  15,000  or  20,000-KW. 
turbines — has  not  been  arranged. 

If  it  is  advantageous  to  do  away  with  small  scattered 
power  units — in  this  case  steam  locomotives — and  concentrate 
power  production  in  one  plant,  it  would  seem  only  reasonable 
to  carry  that  concentration  to  the  fullest  extent  possible,  and 
reap  the  huge  monetary  economy  which  the  largest  present- 
day  unit  is  capable  of  showing.  Moreover,  as  both  the  Lot's 
Road  and  Neasden  plants  are  near  and  could  render  help  in 
emergency  in  the  case  of  a  joint  power  scheme,  an  appreciable 
saving  in  spare  plant  and  capital  cost  would  result. 


LABOUR    RUN    RIOT. 

We  have  had  occasion  more  than  once  in  these  columns  to 
inveigh  against  the  methods  of  the  Neo-Trade  Unionist. 
Not  content  with  strikingfor  higher  wages  and  shorter  hours, 
he  has  invented  all  kinds  of  other  excuses  for  industrial 
warfare,  whereby  he  hopes  eventually  to  bring  employers  of 


every  dass  under  the  heel  of  the  proletariat.  We  are  far 
from  saying  that  a  strike  is  always  unjustifiable  and  illegal ; 
but,  to  use  a  cant  phrase,  the  claims  of  those  who  leave 
work  without  notice  to  their  employers  appear  to  have 
reached  "  the  limit "  in  the  strike  on  the  North-Eastern 
Railway. 

An  experienced  engine  driver  was  convicted  of  being 
drunk  while  off  duty.  The  company,  in  the  faithful  dis- 
charge of  its  duty  to  the  travelLiDg  public,  lowered  his  status 
to  that  of  pilot  engine  driver.  Immediately,  and  without 
any  notice,  some  thousands  of  his  friends  leave  work,  with 
the  result  that  traffic  on  an  important  railway  is  dislocated, 
and  many  thousand  passengers  and  traders  are  condemned  to 
suffer  loss  and  inconvenience. 

The  justification  of  the  railway  managers  is  complete  in 
the  eyes  of  all  ordinary  men  and  women.  Each  engine 
driver  is  entrusted  with  the  lives  of  hundreds  of  thousands 
in  the  course  of  the  year.  To  allow  them  to  be  at  the  tender 
mercies  of  a  man  who  is  known  to  give  way  to  drink  were 
little  short  of  criminal.  Suppose,  for  instance,  a  frightful 
accident  were  to  take  place  on  the  North-Eastern,  or  any 
other  railway,  and  it  was  revealed  at  the  inquest  that,  to 
the  knowledge  of  the  company,  the  driver  had  been  con- 
victed of  drunkenness  a  few  weeks  before — what  would  be 
the  defence  of  the  directors  before  the  Coroner's  jury  ? 
What  would  they  be  able  to  say  in  mitigation  of  their  crass 
neglect  before  that  larger  and  more  critical  jury — the  British 
Public  ?  These  two  questions  have  only  to  be  put  in  order 
to  supply  a  complete  vindication  of  the  step  taken  by  Mr. 
Butterworth,  which  has  brought  about  the  present  strike. 

That  the  example  of  striking  against  the  ordinary  rules  of 
discipline  which  are  observed  in  every  well-conducted  busi- 
ness should  be  set  on  the  North-East  coast  is  not  sur- 
prising. For  some  reason  which  is  hard  to  explain,  workers 
in  this  corner  of  England  have  always  seemed  to  be  the 
advanced  guard  in  the  army  of  militant  Trade  Unionists. 
In  1909  a  dispute  was  referred,  by  the  consent  of  masters  and 
men,  to  the  arbitration  of  Sir  James  Woodhouse.  The 
award  was  given  in  November  of  that  year.  The  men  did 
not  get  all  they  wanted.  Then,  without  the  usual  notice  of 
an  industrial  war,  they  struck  to  set  aside  an  award  by 
which,  as  one  of  the  parties  to  the  dispute,  they  had  agreed  to 
abide.  But  the  mere  breaking  of  agreements  is  apparently 
not  enough  to  satisfy  these  men.  They  must  needs  lay  it 
down  that  sobriety  is  not  to  be  considered  a  qualification  for 
the  highest  and  most  responsible  post  which  falls  to  the  lot 
of  a  railway  servant. 

It  is  difficult  to  say  where  this  latest  labour  development 
will  end  if  it  is  not  checked  at  once  by  firm  and  resolute 
action  on  the  part  of  the  employers  who  are  involved  in  this 
particular  dispute. 

Readers  of  this  journal  would  not  contemplate  with 
equanimity  the  spread  of  this  kind  of  interference  to  the 
electrical  industry.  The  difficulties  of  the  manager  of  an 
electrical  undertaking,  either  public  or  industrial,  would 
be  increased  tenfold  if  labour,  organised  or  unorganised, 
were  to  be  considered  entitled  to  interfere  in  the  smallest 
degree  in  any  question  of  discipline.  As  a  matter  of  fact, 
the  men  have  come  out  without  the  authority  of  their 
Unions.  As  we  go  to  press  it  is  stated  that  the  Home 
Secretary  is  considering  the  case  of  the  driver  in  question, 
who  declares  that  he  was  wrongfully  convicted.    We  hope 
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that  the  Government  will  not  show  any  signs  of  weakness  in 
this  matter,  but  will  limit  itself  to  its  legitimate  duty  of 
settling  whether  the  conviction  of  drunkenness  was  or  was 
not  justified.  Anything  beyond  that,  merely  in  order  to 
bring  "  peace  at  any  price,"  would  Ix-  an  everlasting  danger. 
Too  often  in  the  past  have  we  experienced  Government  inter- 
vention. It  has  always  been  loudly  proclaimed  as  impartial ; 
but  the  events  of  the  last  few  years  hardly  justify  the  claim 
to  impartiality.  Under  one  pretext  or  another,  the  employers 
have  been  compelled  to  give  way  ;  and  it  is  not  a  large 
inference  to  assume  that  the  prospect  of  official  su])port  has 
done  much  to  strengthen  the  hands  of  the  strikers. 


Business- 
Getting  in  the 

States. 


Unity  of  purjxjse  haa  never  been  a 
strong  point  with  British  electrical 
interests  ;  it  is,  however,  otherwise  in  the 
States,  where,  although  it  is  not  suggested 
that  entirely  harmonious  relations  e.xist  between  the  various 
partners  engaged  in  the  electrical  business,  yet  local  jealousies 
have  been  subordinated  sufficiently  to  enable  the  various 
interests  to  make  common  cause  for  the  gooil  of  the  whole. 
Thus  one  notices  that  the  by-laws  approved  recently  by  the 
Society  for  Electrical  Development,  Inc.,  at  New  York, 
include  an  article  bearing  on  the  financing  of  the  Society, 
the  funds  of  which  will  be  subscribed  on  the  following 
basis  : — 

Central  station  and  manufacturing  members,  not  less  than 
one-fifteenth  of  1  per  cent,  on  the  gross  amount  of  their 
respective  sales  up  to  and  including  $20,000,000,  and  at 
the  rate  of  not  less  than  one-twentieth  of  1  per  cent,  on 
the  gross  amount  of  such  sales  in  excess  of  i?20,000,000  ; 
the  contracting,  dealing  and  jobbing  members,  not  less  than 
one-twentieth  of  1  per  cent,  on  the  gross  amount  of  their 
respective  sales. 

The  board  of  directors  will  be  composed  of  five  classes 
(the  board  having  20  members),  four  from  the  central  station 
interests,  four  from  the  manufacturing  interests,  four  from 
the  jobbing  interests,  four  from  the  contracting  interests, 
and  four  at  large.  These  directors  will  each  be  elected  by 
the  membership  represented  in  the  class  in  which  they 
belong,  with  the  exception  of  the  members  at  large,  who 
will  be  elected  by  the  membership  as  a  whole. 

The  doings  of  the  Society  have,  of  course,  attracted 
attention  in  this  country,  but,  so  far,  nothing  definite  has 
been  accomplished  here  on  similar  lines. 

Another  instance  of  the  wide-awake  methods  of  our 
American  electrical  friends  is  the  national  co-operative 
advertising  campaign  of  the  Electrical  Vehicle  Association  of 
America,  which,  with  a  view  to  pushing  the  electrical 
vehicle— an  entirely  neglected  vehicle  on  this  side  of  the 
Atlantic,  although  conditions  are  even  more  favourable  to  its 
use  than  in  the  States — called  for  subscriptions  from  its 
members  for  the  purpose  of  an  educational  campaign,  and 
secured  over  $40,000.  In  this  case  the  subscribers  included 
81  central  stations,  seven  battery  and  accessory  manu- 
facturers, and  13  vehicle  makers  :  the  advertising  scheme 
was  entrusted  to  a  recognised  agency,  and  the  results  are 
evidently  considered  satisfactory,  as  a  $50,000  fund  is  to  be 
formed  to  continue  the  campaign  for  a  second  year. 

The  report  of  the  Publicity  Committee  of  this  Association 
discloses  an  enthusiasm  which  is  infectious  :  it  impresses 
one  with  the  belief  that  American  electrical  men  are  con- 
vinced that  judicious  expenditure  on  organised  lines  is 
undoubtedly  a  paying  investment ;  but  their  confreres  in  this 
country  appear  to  regard  expenditure  of  this  kind  as  in  the 
nature  of  a  charitable  contribution. 


Six-and-a-half  years  ago  the  Greenwich 
"G^eenwieli"  """^^^'^y**  generating  station  of  the 
Eneines  I'Ondon  County  Council  was  declared 
open  with  the  usual  flourish  of  trumpets. 
Some  there  were  who  felt  that  the  flourish  was  not  wholly 
appropriate  to  the  occasion,  which  will  be  remembered  as 
marking  the  introduction  into  this  country  of  the  large  low- 
speed  engine  of  the  vertical-horizontal  reciprocating  type 
for  electrical  generating  purposes,  and  that  at  a  time  when 
the  steam  turbine  had  already  proved  its  commercial 
superiority  in  every  way  as  a  prime  mover  for  large 
generators.  At  the  time  we  drew  attention  to  the  retrograde 
character  of  the  step  which  had  been  taken,  and  it  is, 
therefore,  not  surprising  to  us  to  learn  that  these  huge 
machines,  excellent  examples  of  engineering  skill  though 
they  be — which,  during  their  brief  existence  of  Gi  years, 
have  more  often  than  not  acted  the  part  of  understudy  to  the 
conimerciaily  more  efficient  turbine  plant  which  was  installed 
when  the  second  portion  of  the  Greenwich  station  was  con- 
structed— are  to  be  replaced  by  turbine-driven  jilant. 

Full  justification  for  this  step,  which  accords  with  our 
originally  expressed  opinion  on  the  matter,  is  contained  in 
the  report  of  the  Highways  Committee,  which  shows  that  it 
is  proposed  to  substitute  in  the  first  instance  two  8,000-kw. 
turbines  in  the  space  occupied  by  two  of  the  3,500-KW. 
reciprocating  plants,  showing  a  clear  gain  of  9,000  kw.  in 
generating  capacity  and  an  estimated  annual  saving  of 
nearly  £1C,U00  with  coal  at  its  present  price,  and  with 
the  present  maximum  output.  At  a  later  stage  the  remain- 
ing engines  will  be  replaced  by  two  similar  turbine  units, 
and  the  normal  capacity  of  the  Council's  Greenwich  plant 
will  then  be  52,000  kw.,  which,  though  it  represents  a 
limit  imposed  by  the  adjacent  Observatory  authorities,  allows 
a  big  margin  over  the  present  plant  capacity  of  34,000  kw., 
and  will  enable  the  rapidly  increasing  load  due  to  tramways 
extensions  to  be  dealt  with  economically. 

Although  unsuited  to  their  present  environment  even  from 
the  day  when  they  commenced  to  turn  round,  these  huge 
reciprocating  sets,  with  their  double  h.p.  and  l.p.  Corliss 
cylinders  and  speed  of  94  u.i'.M.,  must  have  many  years  of 
useful  work  before  them  in  some  situation  where  space  and 
fuel  cost  are  subsidiary  factors,  and  an  undoubtedly  well-built 
prime  mover  at  a  second-hand  price  is  regarded  as  a  con- 
sideration. 


The  fourth  and  concluding  report  has 
_?!'**  been  issued  by  the  Commission  of  Inquiry 

Conversion,  ^^lich  was  appointed  by  the  General 
Administration  of  the  Swiss  Federal 
Railways,  to  undertake  preliminary  labours  in  connection 
with  the  suggested  conversion  of  the  Swiss  railways  to 
electric  traction.  It  appears  that  the  further  investigation 
made  has  confirmed  the  opinion  of  the  Commission  that  the 
single-phase  system  of  about  15  periods,  with  a  working  con- 
ductor pressure  of  15,000  volts,  is  the  best  for  the  conditions 
appertaining  to  State  Railways,  and  also  with  special  regard 
to  the  St.  Gothard  Railway.  The  scheme  prepared  for  the 
latter  shows  that  even  on  the  basis  of  the  present  prices  of 
coal,  electrical  working  would  be  considerably  cheaper 
than  steam  traction,  notwithstanding  the  much  higher  speeds 
in  the  case  of  the  former  method,  and  apart  from  the 
advantages  of  smokelessness  and  the  possibility  of  being 
able  to  utilise  the  railway  to  better  advantage.  The 
question  of  the  power  requirements  for  all  the  Swiss  railways 
has  also  been  examined  by  the  Commission.  It  is  calculated 
that  the  five  networks  of  State  railways  and  the  private  rail- 
ways would  annually  require,  with  traffic  of  twice  the  volume 
of  that  which  obtained  in  1904,  from  1,200,000,000  to 
1,300,000,000  H.p.-hours  at  the  turbines,  and  the  hydro- 
electric works  would  have  to  be  built  for  a  maximum  output 
of  500,000  H.P.  According  to  expert  estimates,  the  water 
powers  reserved  for  the  State  raOways  could  yield 
1,800,000,000  H.p.-hours  per  annum,  and  the  works  could 
be  erected  so  as  to  be  able  to  produce  025,000  h.p.,  thus 
leaving  a  large  amount  of  power  available  for  industrial 
purposes.  , 
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THE 


MEASUREMENT    OF 
FIELDS. 


MAGNETIC 


By  p.  H.  S.  KEMPTON,  B.Sc. 


The  strength  of  a  magnetic  field  is  defined  fundamentally 
in  terms  of  the  force  exerted  on  a  hypothetical  unit  magnetic 
pole,  but  Faraday's  conception  of  lines  of  force  provides  the 
unit  in  terms  of  which  magnetic  field  strengths  are  stated  in 
practice. 

The  statement  that  a  unit  pole  placed  at  a  point  in  a 
magnetic  field  experiences  a  force  of  r  dynes  is  equivalent 
to  the  more  practical  statement  that  the  field  has  a  flux 
density  of  a-  lines  per  square  centimetre  or  x  gausses  at  that 
point. 

The  strength  of  a  magnetic  field  is  measured  by  the 
magnitude  of  its  effects.  These  effects  may  be  divided  into 
three  classes,  viz.,  magnetic,  electrical  and  optical,  and  the 
applications  of  these  phenomena  to  the  measurement  of 
fields  of  various  strengths  and  under  various  conditions  will 
be  dealt  with  in  detail  under  these  three  headings. 

1.  Mafinetic  Methods. — The  magnetic  methods  of  esti- 
mating field  strengths  are  chiefly  applicable  to  fields  of  small 
intensity  such  as  that  due  to  the  earth. 

(a)  The  magnetometric  experiments  involving  observations 
of  deflections  and  oscillations  of  magnetic  needles  are  familiar 
laboratory  routine,  but  are  not  applicable  to  the  measure- 
ment of  fields  such  as  are  dealt  with  in  electrical  machinery 
and  electro-magnets. 

(b)  A  method  which  depends  upon  the  variation  of 
pressure  at  right  angles  to  the  lines  of  force  with  the 
permeability  of  the  medium  is,  however,  of  value  for  fields  of 
great  intensity.  The  method  was  first  used  by  Quinke  to 
investigate  the  magnetic  properties  of  liquids,  but  was 
modified  by  Du  Bois  to  measure  the  strength  of  fields. 

Fig.  1  is  intended  to  illustrate  the  principle  of  the  method, 
the  actual  apparatus  being  of  a  slightly  more  complicated 
nature,  a  is  a  V  tube  containing  a  liquid  of  known  per- 
meability (Du  Bois  used  nickel  sulphate  and  water).  A 
magnetic  field  is  applied  to  the  narrower  limb,  so  that  the 
lines  of  force  pass  parallel  to  the  liquid  surface,  some  in  the 
liquid  and  some  above  it.  The  pressure  at  right- angles  to 
the  lines  of  force,  and  hence  at  right-angles  to  the  surface  of 


the  liquid,  is  ix  n^jS  w  in  the  liquid  and  H'/x  t  in  the  air 
above.  The  difference  of  pressure  (^  —  1)  H-/8  v  causes  the 
Uquid  to  rise  in  the  narrow  limb  until  equilibrium  is  estab- 
lished— i.e.,  when  (/*—!)  H-/8  jt  =  hpr/.  By  tilting  the 
tube  as  shown  in  iig.  1  and  reading  the  elevation  of  the 
column  by  means  of  a  microscope,  Du  Bois  rendered  this 
apparatus  more  sensitive  and  capable  of  measuring  fields  of 
strengths  from  oOO  to  10,000  gausses,  with  an  error  of  less 
than  half  of  1  per  cent. 

2.  Electrical  Methods. — There  are  three  electromagnetic 
effects  which  have  been  used  to  measure  magnetic  fields. 

(ff)  The  induction  of  current  in  a  conductor  moving  in  a 
magnetic  field.  This  is  obviously  the  principle  of  the  earth 
inductor,  which,  in  conjunction  with  a  ballistic  galvanometer, 
provides  the  most  common  method  for  comparing  fields  such 
as  T  and  h,  and  by  calibrating  the  ballistic  galvanometer 


this  instrument  is  rendered  capable  of  giving  accurate  values- 
of  field  strengths  of  small  magnitude. 

In  order  to  measure  strong  fields  existing  in  small  gaps  in 
electrical  machines,  &c.,  the  earth  inductor  is  replaced  by  a 
small  search  coU  of  known  effective  area  connected  to  a 
ballistic  galvanometer,  of  which  the  constant  is  known,  or, 
more  conveniently,  to  a  fluxmeter  giving  direct  readings  of 
flux  linkages.  The  introduction  or  withdrawal  of  the  search 
coil  changes  the  linkages  by  h  x  a,  where  H  is  the  magnetic 
field  strength  and  a  the  effective  area  of  the  coil.   ^!!^    . 

The  search-coil  method  is  applicable  to  fields  of  all 
strengths,  the  sensitiveness  being  dependent  on  the  effective 
area  of  the  coil.  The  coil  can  be  wound  on  a  small  flat 
bobbin  in  order  to  facilitate  its  introduction  into  narrow 
gaps,  and  if  a  fluxmeter  is  used  there  are  no  troublesome 
calculations.  These  advantages  probably  render  this  method 
the  most  convenient  for  general  practical  use. 

(h)  The  motion  of  a  conductor  carrying  a  current  in  a 
magnetic  field.  The  moving-coil  galvanometer  may  be  cited 
as  a  simple  example  of  this  general  principle  as  applied  to 
the  measurement  of  a  current,  using  a  constant  magnetic 
field.  A  similar  apparatus  could  evidently  be  used  to 
measure  magnetic  fields,  using  a  constant  current  in  the- 
coil.  The  motion  of  the  coil  may  be  measured  either  by  its 
deflection  or  by  means  of  a  torsion  head.  Such  an  instru- 
ment for  use  in  small  gaps  has  been  devised  by  Stansfield 
and  Edser.  The  motion  of  the  coil  is  determined  by  the 
current  passing  and  the  intensity  of  the  field.  It  is  measured 
by  means  of  a  torsion  head.  The  constant  current  (about  -i^^ 
ampere)  is  supplied  by  a  portable  cell,  and  a  commutator  is 
also  provided  in  order  to  obtain  readings  on  the  torsion  head 
on  both  sides  of  the  zero.  '.::^ 

The  force  exerted  by  a  magnetic  field  of  strength  H  on  a 
conductor  of  length  l  carrying  a  current  of  C  c.G.s.  units 
is  given  by  the  product  h  c  l.  The  application  of  this  prin- 
ciple to  the  case  of  a  liquid  conductor  provides  a  further 
method  of  accurately  measuring  large  magnetic  fields.  The 
apparatus  is  known  as  Lippmann's  galvanometer,  and  is 
shown  diagrammatically  in  fig.  2.  The  central  rectangular 
cistern  a  is  connected  to  side  tubes  b  and  c  ;  all  contain 
mercury.  Current  is  led  in  at  the  top  of  a  by  an  electrode  B, 
and  passes  out  at  f. 

The  magnetic  field  is  applied  across  the  cistern,  as  shown 
by  the  arrows  K  K.      The  resulting  force  on  the  conducting 
fluid  (h  l  c)  is  transmitted  to  the  side  tubes,  and  the  mer- 
cury rises  in  one  of  them  until  equi- 
librium is  reached,  i.e„  when  h  L  c  = 
£^<:^~"  h  p  ff  Sh  ;     p    being    the    density    of 

mercury,  g  the  gravitational  accelera- 
tion, and  t  h  the  section  of  the  mercury 
perpendicular  to  the  magnetic  field. 
1  (f)  The  variation  of  electrical  resist- 

ance with  magnetic  field  intensity. 
This  phenomenon  occurs  to  some  slight 
extent  in  all  conductors,  and  is  probably 
allied  to  the  Hall  effect  in  which  the 
equipotential  stream  lines  are  deflected. 
In  bismuth  ttie  effect  is  very  marked, 
the  resistance  rising  rapidly  and 
regularly  with  field  strength. 

If  a  coil  of  fine  pure  bismuth  wire 
be  used  as  a  resistance  it  serves  to 
measure  fields  after  having  once  been 
calibrated.  It  is  found  that  Ej-/r„  and 
H  are  connected  by  an  approximately  linear  law  over  a  large 
range  of  H.  The  coil  must  be  of  pure  bismuth,  or  this  rela- 
tion does  not  hold.  It  must  also  be  wound  non-inductively. 
Unfortunately,  the  effects  of  temperature  change  are  very 
large  in  the  case  of  bismuth  coils,  and  so  the  accuracy  of  the 
method  often  suffers  on  this  account.  There  is  also  a  time 
lag,  although  no  trace  of  hysteresis  has  yet  been  discovered. 

3.  Optical  Method. — Although  magneto-optics  provides  a 
multitude  of  examples  of  magnetic  effects  on  light  phe- 
nomena, only  one  of  these  has  been  found  of  service  in  the 
measurement  of  magnetic  field  strengths,  viz.,  the  magnetic 
effect  on  the  plane  of  polarisation.  When  plane  polarised 
light  passes  along  the  direction  of  a  magnetic  field  the  plane 
of  polarisation  is  rotated  through  an  angle  G  =  c  H  where  c, 
the  constant  multiplier  of  the  field  strength,  is  known  as 
Verdet's  constant.     This  fact  has  been  used  in  special  cases 


Fig.  2. 


Vol.71.  No.  i,s-".i,DKOKMBKBi:f,  i9i'-.i    THE    ELECTRICAL    REVIEW. 


945 


to  niL'usuie  iuu'jik.'Uc  liulds,   ImL   lIjc-  iipplication  of   such  a 
method  in  pructice  is  obviouBly  limited. 

Summing  up,  we  find  tliat  tiiu  eleitroniagnetic  effects  are 
the  most  fruitful  of  practical  methods  for  measuring 
magnetic  fielda  of  all  strengths,  and  that  the  search  coil  and 
bismuth  coil  are  the  most  likely  to  serve  practical  purposes 
satisfactorily.  The  latter  has  numerous  disadvantages  com- ' 
pared  with  the  former,  and  is  incapable  of  high  accuracy 
under  ordinary  workshop  conditions.  The  magnetic  etVects 
provide  general  methocls  for  the  measurement  and  com- 
parisoQ  of  weak  fields,  and  one  metliod  of  importance  for 
strong  fields.  The  use  of  the  optical  method  is  limited  to 
special  investigations. 

In  the  above  discussion  of  the  \'arious  methods  we  have 
considered  their  application  to  the  measurement  of  steady 
fields  only,  that  is,  fields  of  which  the  intensity  remains 
constant  during  a  period  of  time  sutiicient  for  the  taking 
of  a  normal  set  of  observations.  The  measurement  uf  fields 
of  rapidly  varying  intensity,  and  of  the  rotating  fields  in 
modern  A.r.  machines,  presents  some  features  which  deserve 
attention. 

In  the  firet  place,  methods  which  are  subject  to  time  lag 
or  hysteresis  are  obviously  unsuitable  for  such  measurements. 
On  this  account  the  bismuth  coil  method,  which  would  afford 
a  direct  record  of  the  magnetic  field  variation  on  a  recording 
galvanometer,  has  to  be  rejected.  Du  Bois's  methiMl  and 
the  Lippmann  galvanometer  suffer  from  a  similar  disability 
— the  inertia  of  the  fluid  inde.x  and  the  difficulty  of 
accurately  recording  the  motion. 

No  such  objections  apply  tt)  the  search-coil  method,  but, 
if  this  be  adopted,  the  electriail  arrangements  and  the 
capability  of  the  tiu.xraeter  of  quickly  following  the  tlux 
variation  become  matters  of  primary  importance.  It  should 
be  possible  to  design  an  arrangement  of  this  type  with  a 
recording  mirror  lliixnieter  capable  of  investigating  rapid 
changes  of  fiux  density. 

Although  the  optical  investigation  of  field  intensity  is 
unlikely  to  become  of  importance  in  workshop  practice,  the 
applications  of  optics  to  magnetic  investigations  in  the  labora- 
tory bid  fair  to  yield  valuable  results.  The  change  of  plane 
of  polarisation  with  magnetic  field  intensity  may  be  observed 
and  measured  in  various  ways,  and  affords  a  sensitive  index 
devoid  of  time-lag,  Jiysteresis  or  inertia  defects. 


THE    JOHANNESBURG    TURBINES. 


OuH  readers  will  recall  that  on  JIuy  ;iIstof  this  year  we 
published  an  article'"  giving  an  account  of  the  purchase  of 
steam  plant  by  the  Municipality  of  .lohannesburg  since  liliiT, 
when  the  gas  engines  failed.  We  summed  up  the  results 
of  an  iniiuiry  held  by  Mr.  John  II.  Rider  and  Mr.  A.  .M. 
Tippett,  into  the  circumstances  attending  the  subuiission  of, 
and  reporting  upon,  tenders  for  a  :5,000-kw.  alternator 
during  last  year.  These  gentlemen,  called  the  Board  of 
Inquiry,  presented  their  report,  and  the  town  clerk  of 
Johannesburg  (ilr.  John  Taylor)  presented  the  board's 
report,  together  with  criticisms  of  his  own,  to  the  Council. 

We  expressed  very  strong  views  on  this  conree  of  action, 
and  we  did  so  because  we  felt,  and  still  feel,  that  for  a  lay- 
man to  criticise  the  report  of  a  board  of  experts  on  a  matter 
of  this  kind,  where  they  were  specially  instructed,  in  a  letter 
under  the  town  clerk's  hand,  "  to  report  to  the  Council  as  to 
which  is  the  most  ad\antageous  tender  for  the  Council  to 
accept,"  was  a  highly  unwise  proceeding.  They  were  not 
instructed  to  report  to  the  town  clerk,  and  the  town  clerk 
was  not  instructed  to  report  to  the  Council.  Yet  he  treated 
the  board's  report  as  matter  for  a  report  of  his  own.  It  is 
not  material  that  it  was  the  town  clerk  who  did  so.  Had  it 
been  the  Governor  of  the  Union  of  South  Africa,  we  should 
still  have  considered  it  objectionable. 

()ur  readers  will  not  need  to  be  told  that  we  had  no  per- 
sonal feeling  in  the  matter.  We  did  not  even  know  the 
name  of  the  town  clerk.  In  this  matter,  we  considered  that, 
as  a  public  officer,  he  had  committed  a  most  serious  error  of 
judgment,  and  that,  in  effect,  is  what  we  said  in  our  article. 

The  sequel  to  the  events  thus  briefly  summarised  was  a  libel 
action  on  the  part  of  the  town  clerk  against  the  Rand  Bail!/ 

'  "In  Darkest  Africa,"  Vol.  70,  page  SSI. 


Jliiil.  hi  o[)emng  the  ease,  l<r.  Krause,  counsel  for  the 
plaintiff,  slated  that  "  very  serious  statements"  had  been  made 
by  members  of  the  Town  Council,  and  it  had  been  suggested 
that  the  action  of  the  Town  Council  was  not  above  suspicion. 
On  June  13th  one  of  the  Councillors  "made  very  serious 
statements," and  on  June  14th  those  statements  were  published 
in  defendant's  paper,  as  well  us  with  other  statements,  suggest- 
ing bribery  and  corruption.  Afterwards  the  Ila/ul  Daily  Moil, 
on  June  21st,  published  our  article,  and  considerable  flutter 
in  the  dovecotes  of  Johannesburg  was  caused  thereby. 
The  town  clerk  sued  the  Mail  for  £1,000  damages, 
and  the  action  was  commenced  on  October  SSth,  before 
Mr.  Justice  Ward.  Eminent  counsel  appeared  on  either 
side,  and  the  case  occupied  three  days.  There  was  also  an 
action  in  which  the  town  clerk  sued  Mr.  Rider  for  £l,Ou() 
damages  on  account  of  the  fact  that  he  was  alleged  to  have 
published  the  libel  by  sending  a  copy  of  the  Electrical 
Kkvikw  for  May  aist  to  Mr.  H.  J.  Hofraeyr,  a  member  of 
the  Town  ('ouncil. 

The  defendant  newspaper  denied  that  the  plaintiff  was 
asked  to  report  upon  the  matter,  but  admitted  the  publica- 
tion of  the  words.  It  was  denied  that  the  article  was  pub- 
lished falsely  or  maliciously,  or  that  it  was  defamatory. 
.Utin-nutively,  it  was  pleaded  that  the  allegations  of  fact 
were  true,  and  were  justified  as  expressions  of  opinion  and 
fair  comment  made  in  good  faith  and  without  malice  on 
mattere  of  public  interest. 

Counsel  for  the  plaintiff,  in  opening,  admitted  that  the 
dates  and  general  facts  concerning  the  tenders,  as  stated  in 
the  article,  were  "  more  or  less  correct "  ;  and  after  he 
(counsel)  had  read  the  article  and  had  made  sundi-y  state- 
ments amplifying  to  some  extent  the  information  available, 
Mr.  John  Taylor  went  into  the  witness-box. 

His  examination-in-chief  was  directed  towards  proving 
the  facts  surrounding  the  various  purchases  of  steam  plant 
by  the  municipahty.  This,  and  his  cross-examination, 
occupied  the  whole  of  the  flrst  day,  and  most  of  the  morning 
of  the  second  day.  During  cross-examination  Mr.  Taylor 
was  on  three  occasions  reduced  to  silence,  failing  to  answer 
the  questions  put  to  him.  .Much  use  was  made  of  the  word 
■•  bumptious "  (which  is,  with  one  exception,  consistently 
spelt  "  bumptuous  "  in  the  reports  which  we  have  before  us, 
from  the  Rand  Daihj  Mail).  The  dictionary  defines  the 
meaning  of  the  word  as  "  offensively  self-assertive,"  and  we 
applied  it  to  the  report  of  the  town  clerk.  Mr.  Rider  was 
cerUiinly  offended  by  that  report,  aud  Mr.  Taylor,  in  reply 
to  the  question  "  You  have  firet  sat  in  judgment  ?  "  said, 
"  I  have  had  my  say,  certainly."  Hence  the  word  seems 
highly  appropriate. 

The  next  witness  was  Mr.  L.  E.  Xeame,  acting  editor  of 
the  Rami  Daily  Mail,  whose  evidence  dealt  with  the 
publication  of  the  article  in  question,  together  with  a  leader 
dealing  with  it. 

He  was  followed  Ijy  Mr.  Rider,  who  gave  evidence 
supporting  his  report ;  and  the  last  witness  was  Mr.  Tippett, 
who  was  only  called  for  the  purpose  of  speaking  as  to  the 
circumstances  under  which  he  was  appointed.  The  case 
for  the  defence  was  bhen  closed. 

Counsel  for  the  plaintiff  then  began  his  argument,  and 
went  on  the  lines  that  because  Messrs.  Rider  and  Tippett's 
report  was  characterised  in  the  article  as  "  frank,  fearless 
and  reliable,"  the  suggestion  was  that  Mr.  Taylor's  report 
was  none  of  these  things.  Of  course  it  was  not  said  or 
implied  that  this  was  the  case.  His  report  was  frank.  So 
far  from  being  the  reverse  of  fearless,  we  think  it  was  very 
daring.  It  could  not  be  reliable,  because,  as  he  admitted 
over  and  over  again,  he  was  not  quaUfied  to  pronounce  on 
technical  subjects.  There  is  nothing  disrespectful  in  this 
stitement,  but  the  fact  is  that  Mr.  Taylor  is  a  solicitor,  and 
not  an  engineer.  The  reference  to  iniquitous  conduct  on 
the  part  of  the  representatives  of  the  public  interest  does 
not  involve  the  town  clerk,  who  is  a  servant  of  those  repre- 
sentatives. 

Counsel  for  the  defence  began  his  argument  on  the  third 
day.  He  pointed  out  that  there  was  no  imputation 
against  the  plaintiff,  but  that  the  main  attack  was  directetl 
against  the  tactics  of  the  Council. 

In  the  second  case — that  against  Mr.  Rider — Mr. 
Hofmeyr  was  called  to  prove  that  he  had  received  from 
Mr.  Rider  a  copy  of  the  Elkctricai.  Revikw  containing 
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tie  article  complained  of.  Mr.  Rider  also  gave  evidence, 
and  argument  followed.  His  counsel  described  the  action  as 
one  of  the  most  paltry  ever  heard  in  court :  and  the  opposing 
argument  was  that,  by  sending  the  copy,  Mr.  Rider  had 
made  an  attempt  to  discredit  the  town  clerk  in  the  eyes  of 
one  of  his  employers. 

Judgment  was  reserved.  On  receipt  of  copies  of  the 
Rand  Daily  Mail  recently,  containing  an  exhaustive 
account  of  the  proceedings,  we  cabled  to  Johannesburg 
to  ascertain  the  results  of  the  a«tions.  Our  information 
is  that  a  verdict  has  been  given  against  the  paper  for 
£150  damages,  with  High  Court  costs  in  addition,  and 
against  Mr.  Rider  for  £5,  with  costs  in  the  magistrates' 
court. 

We  have  already  given  our  opinion  on  the  proceedings 
leading  up  to  the  action,  and  in  what  has  been  written 
above  we  have  tried,  as  reasonaljly  as  possible,  to  dLscuss 
the  action  itself,  and  have  given  the  result  of  it.  The 
tender  of  Messrs.  Reunert  &  Lenz  was  eventually  accepted 
by  the  Town  Council,  and  we  are  bound  to  say  that,  in 
view  of  the  whole  circumstances,  we  have  nothing  to  add 
to.  and  nothing  to  withdraw  from,  our  previous  article. 
There  is  no  doubt  that  our  readers  will  agree,  and  the 
British  public  will  hold  the  same  view,  that  when  a 
municipality  invites  expert  opinion,  expressly  stating,  through 
its  executive  officer,  that  that  opinion  will  practically  govern 
its  decision,  and  then  flies  in  the  face  of  that  opinion, 
adverse  comment  will  be  forthcoming,  and  will  appear  to  be 
abundantly  justified. 


CORRESPONDENCE. 


Ijetter»  received  by  ui  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
thf  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
tmleti  ice  have  the  writer't  name  and  address  in  our  potsemon. 


The  Cayley-Robinson  Furnace. 

A  reference  to  the  Cayley-Robinson  furnace  is  made  in 
the  Electrical  Review,  page  908,  as  an  example  of  a 
furnace  using  steam  economically.  This  remarkable  little 
furnace  uses  a  very  slight  jet  of  steam  in  order  to  keep  in 
movement  a  column  of  furnace  gas.  The  writer  claims  that 
steam  jets  for  draught  production  are  never  really  economical. 
They  serve  a  good  purpose  in  many  cases,  and  help  to 
effect  certain  commercial  economies.  Cheap,  dusty  and 
dirty  coal  is  sold  at  much  less  per  heat  unit  than  good  clean 
coal.  Such  dirty  coal  will  raise  so  much  more  steam  for  a 
penny  than  can  be  raised  by  cleaner  coal,  that  some  of  the 
extra  steam  produced  can  be  used  to  blow  the  fire,  and 
economy  will  still  be  shown.  But  this  does  not  prove  the 
steam  jet  to  be  economical.  It  is  convenient ;  it  serves  to 
eliminate  other  systems  of  blowing  the  fires. 

In  the  Cayley-Robinson  furnace  the  steam  jet  is  a  very 
small  affair  in  a  small  furnace,  and  to  substitute  an  air  jet. 
however  produced,  would  involve  such  mechanical  complica- 
tion, that  it  would  not  be  a  commercial  economy.  Moreover, 
an  air  jet  would  introduce  too  much  air  into  the  furnace.  It 
appears  to  be  probable  that  the  steam  jet  in  the  Cayley- 
Robinson  furnace  gives  a  gas-producer  effect,  the  steam 
being  spHt  up  and  carbonic  oxide  and  hydrogen  formed. 
But  the  essence  of  the  furnace  is  that  the  coal  is  distUled, 
and  its  ,  gases  are  passed  into  a  combustion  chamber 
and  whirled  lound  in  that  chamber  several  times  before 
being  allowed  to  escape.  Owing  to  this  there  is  very 
complete  mixture  in  a  hot  chamber  of  gas  and  air  and 
ample  time  for  complete  combustion  to  take  eft'ect.  Thus 
the  essentials  of  complete  combustion  are  secured,  but  this  is 
no  evidence  of  steam  jet  economy.  The  ingenuity  of  the 
furnace  lies  in  the  way  in  wliich  the  burned  gases  are 
allowed  finally  to  depart  from  the  partially  consumed  mass. 
And  this  shows  how  the  furnace  could  be  impro\ed  very 
considerably,  though  it's  operation  may  already  be  allowed 
to  be  an  excellent  example  of  peifect  combustion. 

But  the  Cayley-Robinson  furnace  is  after  all  not  a  boiler 
furnace  of  500  h.p.  It  is  in  big  furnaces  that  the  convenient 
use  of  steam  is  so  apt  to  prove  both  technically  and  com- 
mercially uneconomical.      Further,    it   is  not  to  steam,  as 


steam,  that  the  C.-R.  furnace  owes  its  smokelessness.  It 
owes  it  to  such  things  as  are  already  indicated  above,  and  to 
the  absence  of  the  cross-tubes  referred  to  at  p.  908.  These 
cross-tubes  are  still  in  full  vigour  on  the  basis  of  "  extra  per 
water  pipe,"  so  much— it  was  40s.  at  one  time,  and  their 
surface  is  stQl  called  heating  surface.  It  should  be  called 
flame-chilling  surface,  for  no  good  has  ever  been  shown  to 
arise  from  them,  and  they  are  contrary  to  all  the  tenets  of 
good  combustion. 

>V.  H.  B. 


The  Institution  of  Electrical  Engineers. 

Having  started  this  correspondence,  I  am  much  interested 
in  the  subsequent  letters,  mostly  from  unfortunate  indi- 
viduals who  are  in  charge  of  large  sub-stations  at  a  "  salary  " 
of  (apparently)  as.  to  20s.  jjer  week.  The  general  cry  seems 
to  be — "  The  Institution  is  no  good  to  us  ;  let  us  have  an 
Association."  This  has  always  been  the  cry,  and  nothing 
has  been,  or  ever  will  be,  done  in  this  direction. 

I  should  like  to  state  that  the  Institution  is  the  only  sal- 
\ation  for  these  unfortunate  and  sweated  engineers.  Let 
tliem  all  join  the  Institution  of  Electrical  Engineers,  and 
the  result,  to  their  surprise,  will  be  to  find  that  owing  to 
their  number  they  will  be  able  to  push  the  Institution 
Council  off  its  present  too  dignified  perch,  and  make  it  look 
after  the  majority  of  not  only  its  Members  (who  will  be  in 
the  minority),  but  also  its  Associate  iMembers.  At  present 
the  argument  is  that  it  is  to  the  advantage  of  the  Members 
to  keep  down  salaries.  This  is  a  very  poor  argument,  and 
I  advise  engineers-in-charge  to  come  into  the  Institution  in 
a  liody  and  shout  for  themselves. 

How  can  engineers-in-charge  expect  the  Institution  to 
benefit  them  when  they  will  not  join  it .' 

A.  J.  Abraham, 

Enijiiteer  and  Manager, 

Aberdare  Electricity  Works, 
Detemher  Wi,  1912. 


I  have  read  with  interest  the  recent  correspondence  on  the 
subject  of  improving  the  status  of  station  engineers,  and  it 
is  to  be  hoped  that  at  last  a  genuine  effort  will  be  made  to 
check  this  ever-growing  lust  for  cheap  labour,  which 
threatens  to  become  an  infectious  disease  amongst  the 
engineers  and  oflicials  of  both  municipal  and  company  under- 
takings. Of  course,  we  all  know  that  the  wages  paid  are 
largely  dependent  on  the  demand  on  the  '•  market,"  and 
especially  so  when  the  workers  are  an  unorganised  body  of 
men  or  have  no  Trade  Union  to  support  them.  While  Trade 
Unionism  is  excellent  in  many  ways,  its  principles  are  hardly 
applicable  to  the  trade,  or  rather  profession,  cf  station 
engineering,  and  no  doubt  the  necessary  standardisation  or 
attainment  of  a  certain  definite  status  can  best  be  accomfdished 
by  the  institution  of  examinations  on  somewhat  similar  lines 
to  those  obtaining  at  present  for  marine  engineers. 

The  fact  that  a  man  can  pass  a  certain  examination  is,  of 
course,  no  absolute  criterion  of  his  abilities,  but  if  he  can 
only  sit  for  the  examination  after  attaining  a  certain  standard 
of  competency  in  practical  work,  then  the  main  object  of 
testing  his  fitness  is  only  really  an  additional  safeguard,  and 
is  necessary  for  registration  pur]X)ses.  If  it  is  considered 
necessary  that  the  engineer-in-charge  of  only  the  boilers  and 
machinery  on  a  steamer  should  have  attained  to  a  definite 
standard  of  training  and  possess  a  "  ticket,"  how  much  more 
important  is  it  that  the  engineer  in  charge  of  the  plant 
which,  perhaps,  supplies  the  electrical  energy  of  an  important 
industrial  centre  or  town,  or  even  a  city,  should  have  had  a 
certain  training  or  experience  and  be  registered  or  the 
possessor  of  a  certificate  of  competency.  In  the  Colonies 
and  many  places  abroad,  engineers  in  charge  of  even  com- 
paratively unimportant  plants  nuist  possess  certificates,  and 
it  is  surely  just  as  necessary  in  our  country,  where  we  depend 
so  largely  on  engineers  to  maintain  our  industrial  position  in 
the  markets  of  the  world.  The  examinations  for  charge 
engineers  could,  perhaps,  be  conducted  either  by  the  Board 
of  Trade,  or  by  representatives  of  the  Home  Office  and  the 
Institutions  of  Electrical  and  Jkleclianical  Engineers,  and 
both  first-class  and  second-class  certificates  issued.  The 
Association  of  Mining  Electrical   Engineei-s  have   set  us  a 
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splendid  example  in  this  direction,  and  I  tielieve  the  Afisociti- 
tion  of  Engineers-in-Cliarge  are  in  favour  of  such  e-xainina- 
tiona,  while  lust  and  (let  U8  hopej  not  least,  our  Institution 
of  Electrical  Enjjineers  are  beginning?  to  ofwii  their  eyes  to 
the  fact  "that  there  is  sonietliiiii);  mtten  in  the  state  of 
Denmark.'  Although  many  of  ns  won't  forget  the  days 
when  it  was  possible  for  a  marine  engi!ieer  to  drop  straight 
into  the  position  of  charge  engineer  in  a  station,  and  at  a 
salary,  too,  of  about  £;!  10s.  a  week,  yet  we  must  remember 
that  those  "  balmy  "  days  are  over,  and  unless  we  make  an 
immediate  and  united  eft'ort  to  drag  ourselves  out  of  the 
mud,  we  may  very  soon  see  the  present  "balmy"  (?)  days 
of  STis.  a  week  fading  away,  and  our  last  cry  will  be — too 
late  I 

Flashorer. 

I  agree  with  both  "  Hooster "  and  "Motor  (ienerator"  r<- 
status  and  salary  paid  to  sub-station  engineers.  With  refer- 
ence to  "  Motor  (ienerator's"' remark  that  "  in  a  few  years 
the  yard  men  or  general  labourers  about  the  station  will  be 
e.xpected  to  take  charge,"  1  would  like  to  point  out  that,  on 
a  certain  system,  there  are  men  in  charge  of  sub-stations  who 
were  at  one  time  valets,  milkmen  and  clerks.  These  men, 
who  are  without  technical  training,  now  receive  something 
like  f75  to  .£108  per  annutn.  How  does  that  compare 
with  the  man  who  has  a  technical  college  certificate,  B.Sc. 
London,  Hon.,  who  willingly  goes  on  the  test  bed  for  15s. 
f)er  week  r' 

Of  course,  the  members  of  the  I.E.E.  are  business  men, 
and.  as  such,  must  go  to  the  cheapest  market  ;  hence  the 
exceptionally  low  salaries  for  brains  and  the  .somewhat  of  a 
living  wage  for  the  lucky  milkman. 

Some  years  ago  I  suggested  the  formation  of  an  association 
whose  object  was  to  refuse  pocket  money  for  men's  work 
and  demand  a  fair  salary.  For.  surely,  the  .'is.,  10s.  and  Ifts. 
man  must  have  private  means,  and  while  working  for  such  a 
salary,  he  is  taking  the  bread  from  another  man's  mouth. 

Form  an  Association  I 

W.  M.  K. 


The  OfHcial  Balance. 


The  writer  was  interested  to  read  the  further  remarks  on 
the  above  subject:  by  "  A.M. I.E.E. ,"  and  to  learn  that  his 
experience  on  ship  work  extends  over  1  (J  years,  and  is  more 
than  ever  at  a  loss  to  understand  the  laboured  methods 
adopted  to  overcome  a  commonly  experienced  difficulty. 

We  are  now  assured  that  the  140-H.P.  motor  was  not 
immersed  in  water,  and  was  only  suffering  from  general 
dampness.  The  great  difficulty  with  which  the  insulation 
was  got  up  to  standard,  would  point  either  to  the  poor 
([uality  of  the  insulation  used  in  the  motor,  or  to  exceptional 
carelessness  in  allowing  rain  and  water  to  damage  it. 

If  "  A.M.I. E.E."  is  so  alive  to  the  care  needed  in  looking 
after  electrical  machinery  on  shipboard,  how  is  it  he  found 
his  motor  in  such  a  bad  state  ?  If  he  was  not  responsible, 
why  did  he  not  blame  the  dockyard  authorities  (to  whom  we 
may  assume  he  was  sub-contractor),  and  insist  upon  them 
helping  to  get  the  insulation  up  ? 

It  is  the  writer's  experience  that  when  trouble  arises, 
due  rather  to  bad  luck  than  negligence,  both  dockyards 
and  shipyards  will  always  give  assistance  to  a  sub-contractor, 
as  they  have  all  the  necessary  gear  for  tackling  awkward 
jobs.  It  seems  incredible  that  a  responsible  engineer  should 
have  burnt  charcoal  in  a  confined  space.  Xo  wonder  the 
men  were  k,nocked  up  1 

Why  was  a  coke  fire  quite  out  of  the  question  .-  Has 
"  A. M.I. E.E."  during  his  long  experience  never  seen  a 
riveter's  coke  fire  in  a  confined  space  ?  Then,  again,  a 
careful  engineer  would  have  measured  his  head  room  before 
attempting  to  move  the  ai'mature  and  decided  accordingly 
what  was  the  best  action  to  adopt. 

Why  was  it  necessary  to  work  with  only  a  tallow  dip  for 
light,  when  "  A. M.I. E.E."  tells  us  that  current  was  avail- 
able for  lighting  purposes  ?  Surely  temporary  leads  might 
have  been  fixed  up  as  in  other  parts  of  the  ship. 

After  baking  the  coils,  would  it  not  have  been  better  to 
allow  them  to  cool  down  before  returning  them  to  the  ship  '< 
The  writer  is  under  the  impression  that  coils  when  hot  will 
absorb  moisture  much  more  readily  than  when  cold.  Could 
not  some  dry  sacking  and  sailcloth  have  been  found  to  pro- 


tect the  coils  during  their  hazardous  journey  of  one-third  of 
a  mile  ? 

We  are  given  fewer  details  with  regard  to  the  drying  out 
of  the  controller,  but  the  writer's  experience  is  that  by 
carefully  drying  such  parts  as  micanite  insulators  between 
the  resistance  grids,  very  little  difficulty  is  experienced  in 
getting  modern  well-designed  controllers  throngh  the  insula- 
tion test. 

The  writer,  having  had  too  many  troubles  of  his  own  od 
shipwork,  is  not  given  to  belittling  other  people's  mis- 
fortunes, but  he  strongly  objects  to  futile  methods  being 
disguised  as  insurmountable  and  unique  difficulties,  and  is 
still  of  opinifin  that  the  original  article  affords  amusing 
reading. 

Representative. 

Arbitration:   Recent  Decisions. 

I,  for  one,  do  not  in  the  least  follow  Mr.  Valentine  Ball's 
line  of  reasoning.  Will  he  be  good  enough  to  cite  the 
"  recent  decisions,"  the  effect  of  which  on  the  Arbitration 
Clause  (page  t).^8,  last  issue)  he  is  endeavouring  to  make 
clear !' 

His  question  is,  shortly  :  How  to  secure  an  agreed  arbi- 
trator !'  And  his  first  (and,  presumably,  his  most  favoured) 
answer  is  :  ilake  the  engineer  the  arbitrator  subject  to  an 
action  to  unseat  him. 

This  line  of  reasoning  seems  to  me  the  mental  equivalent 
for  the  cat  chasing  its  tail.  Mr.  Uall  has  categoriailly 
stated  in  the  earlier  portion  of  his  article  four  specific 
cases  in  which  the  engineer  will  be  disqualified,  and  we  have 
no  assurance  that  others  will  not  arise,  the  millennium  not 
being  here  yet. 

Why,  then,  choose  him,  when  such  a  wide  choice  is  open 
to  you  admitting  of  no  doubt  whatever  as  to  qualification, 
namely,  the  presidents  for  the  time  being  of  any  of  the 
I  nstitutions ': 

It  may  be  answered  :  But  the  parties  may  not  be  al)le  to 
agree  him  when  signing  indentures.  That  may  be. 
Some  people  will  disagree  with  the  solar  system.  How  very 
much  less  likely — human  nature  being  what  it  is — arc  they 
to  agree  the  paid  officer  of  the  purchaser,  be  he  never 
so  good  a  chap — which,  of  course,  he  always  is. 

Omikron. 

[Our  correspondent  apparently  has  not  consulted  the 
full  text  of  the  paper,  of  which  wc  gave  only  a  brief  abstract. 
He  will  find  that  in  the  original  Mr.  Ball  quoted  chapter 
and  verse  in  support  of  his  statements  regarding  recent 
decisions. — Eds.  E.R.] 


The  Earthing  of  the  Neutral.  ► .    , 

In  your  leading  article  under  the  above  title  in'  .tBe 
Electkual  Review  of  December  6th,  I  notice  a  referetfc'e 
to  my  remarks  in  the  discussion  on  the  subject  of  electro- 
static leakage  indicators  on  extra-high-tension  systems.  I 
venture  to  think,  however,  that  you  have  somewhat  mis- 
understood my  reference  to  these  devices. 

ily  point  was  not  so  much  that  the  electrostatic  volt- 
meter of  10  years  ago  was  unsatisfactory.  (A  "box  qf 
tricks"  was  the  unparliamentary  expression  of  which  I  fear 
I  was  guilty,  this  being  somewhat  freely  translated  by 
you  as  "so  unreliable  as  to  be  practically  useless.")  My 
point  was  rather  bhat,  at  the  present  time,  any  mistrust  of 
well-designed  instruments  of  this  nature  was  quite  ground-, 
less,  whOe  I  was  forced  to  confess  that  such  a  statement 
could  hardly  have  been  made  in  connection  with  the  earlier 
models. 

If  I  may  be  allowed  to  transpose  two  of  the  sentences  in 
your  article,  I  venture  to  think  that  they  put  the  whole 
matter  in  a  nutshell.  Yqu  say,  "  Twelve  years  ago  we  were 
familiar  with  many  examples  of  such  instruments  in  use  on 
ordinary  low-tension  circuits  and  on  circuits  of  2,000  volts, 
and  that  was  about  as  high  as  could  readily  be  found  in  thg 
United  Kingdom  at  that  time,"  but  "  of  course,  Mr_.  Peck- 
considers  pressures  of  all  magnitudes,  and  it  was  a  sigfi  of, 
the  times  to  hear  him  speak  of  2,000  and  5,000  volts  as_ 
'  low  voltage.' "  •         . 

Now    it  is   precisely   because   working  pressures  have  so.' 
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greatly  increased  of  late  years  that  porcelain  insulation  has 
replaced  ebonite,  and  cast-iion  cases  connected  to  earth  have 
superseded  the  once  fashionable  case  of  "  insulatini? " 
•material. 

This  being  so,  I  trust  you  will  agree  that  my  remarks,  far 
from  being,  as  you  suggest,  "an  animadversion  on  electro- 
static voltmeters"  were  really  a  eulogy,  in  which  I  am 
more  than  pleased  to  find  that  you  are  prepared  to  join. 

I  should  not  trouble  you  with  this  letter,  but  that  I  am 
loth  to  let  it  be  thought  that  1  could,  even  for  a  moment. 
have  proved  faithless  to  so  early  a  love  of  mine  as  the  electro- 
static voltmeter. 

Kenelm  Edgeumbe. 

Hendon,  Decemhei'  '.Uh.  l'.)12. 


In  commenting  on  the  discussion  on  Mr.  Peck's  paper  in 
last  week's  issue,  you  make  the  statement  that  the  carbon 
powder  earthing  resistance  which  I  advocated  was  not  new. 
as  a  similar  resistance  had  been  made  by  the  B.T.H.  Co. 
some  years  ago.  As  this  statement  is  somewhat  misleading, 
1  should  be  glad  if  you  would  allow  me  to  make  a 
correction. 

Although  it  is  quite  true  that  the  B.T.H.  carbon  rod 
resistances  possess  a  negative  temperature  coefficient,  this 
property  is  of  no  value  when  the  resistance  is  used  in  con- 
nection with  spark  gaps  for  minimising  the  effect  of  surges  : 
whereas,  on  the  other  hand,  the  negative  temperature 
coefficient  is  of  great  value  in  an  earthing  resistance,  a  use 
to  which  the  carbon  rods  cannot  be  put. 

During  the  discussion  on  Mr.  Clayton's  paper  in  April, 
1910,  I  went  to  some  trouble  to  explain  the  difference 
between  the  carbon  resistances  of  the  compressed  form  and 
those  in  which  carbon  powder  was  employed,  the  chief  point 
being  that  as  soon  as  a  crack  developed  in  the  compressed 
carbon  the  whole  resistance  became  useless,  whereas  with  the 
carbon  powder  no  such  trouble  could  arise. 

While  not  pretending  that  the  use  of  a  resistance  having 
a  negative  temperature  coefficient  is  new,  I  venture  to 
suggest  that  its  peculiar  advantages,  when  used  as  an  earthing 
resistance  in  the  neutral  point,  have  never  been  put  forward 
by  anyone  else. 

U.  Brazil. 

Beckeuham,  bemnler  lO/fi.  1912. 


Patents  and  Inventions. 


Admitting  that  the  paragraph  appended  to  Mr.  A.  M. 
Taylor's  letter  of  the  2iith  ult.  may  modify  the  statement  called 
in  question,  the  fact  still  remains  that  he,  in  his  official  capacity 
as  a  member  of  the  Council  of  the  Institution  of  Electrical 
Engineers,  has  advocated  legislation  in  favour  of  one  class  of 
the  community  without  stating  what  are  the  needs  for  and 
possible  results  of  the  same. 

The  author  of  the  address  does  not  give  the  definitions 
asked  for,  but  perhaps,  at  this  stage,  it  is  not  of  importance, 
as,  in  this  letter,  1  prefer  to  conBne  myself  to  asking  him  for 
proof  of  the  need  for  the  said  legislation. 

Speaking  with  upwards  of  '2.>  yeare'  experience  of  engineer- 
ing factories,  including  electrical,  no  case  occurs  to  my  mind 
where  an  employe  has  been  deprived  of  the  benefits  due  to 
him.  At  the  same  time,  it  is  only  fair  to  say  I  cannot 
recollect  an  employe  attaining  attiuence  by  the  same  means. 

Doubtless,  before  writing  his  address,  Mr.  Taylor  gave 
this  matter  much  more  careful  study  than  has  been  possible 
for  me  and  can  readily  quote  cases  of  hard^hip  such  as  he 
desires  to  rediess. 

Something'  Wrong. 


Personal  Liberty. 

The  Xorth-Eastern  Railway  men  have  struck  work 
because  an  engine  driver  has  been  reduced  for  being  drunk 
in  his  own  time.  They  argue  that  this  is  an  interference 
with  personal  libeity.  and  may  lead  to  further  such  inter- 
ferences. Had  they  struck  work  on  a  demand  for  a  further 
investigation  into  the  doubtful  question  as  to- whether  the 
man  was,  or  was  not,  drunk,  I  should  have  had  nothing  to 
say,  for  magistrates  are  often  so  egregiously  wrong  in  their 
decisions,  that  I  confess  to  many  doubts  on  many  findings. 


But  if  the  man  was  drunk  I  do  not  think  that  any  rational 
being  would  regard  his  being  put  back  in  rank  as  an  un- 
warranted interference  in  his  private  life.  An  engine  driver 
on  a  railway,  and  an  engine  man  on  a  coalpit  head,  working 
the  winding  engines  on  which  miners'  lives  depend,  have  no 
private  lives  in  the  sense  that  other  men  have.  They  have 
private  rights  up  to  a  point,  as  we  all  have,  but  their  actions 
in  certain  directions  are,  and  must  be,  limited.  A  shop 
walker,  or  a  joiner,  may  drink  to  excess,  and  with  less 
serious  consequences  to  the  public.  An  engine  driver  who 
gets  drunk  in  private  life  endangers,  it  may  be,  a  thousand 
members  of  the  public  in  a  mass.  There  must  be  limits  to 
the  private  life  of  every  man,  and  such  limits  are  drawn  at 
the  point  where  private  action  involves  public  danger.  Is  it 
not  illegal  to  lay  poison  in  a  man's  own  garden  ?  To  drive 
a  motor-car  to  the  public  danger  !' 

The  railway  men  have  surely  made  a  grievous  en'or  in 
striking  on  such  an  excuse  as  this.  Common-sense 
forbids  all  consideration  of  such  a  personal  liberty  as  private 
drunkenness  in  any  person  on  whose  sobriety  and  nerve  the 
safety  of  the  public  depends.  A  man  cannot  become  drunk 
in  private  and  remain  a  safe  man  in  public,  and  though  no 
general  statement  can  be  made  as  to  what  is,  and  what  is 
not,  justifiable  interference,  all  men  of  sense  would  soon 
come  to  a  decision  on  individual  cases  as  they  arose.  The 
strikers  evidently  contend  that  it  matters  nothing  that 
drivers  should  be  drunk  so  long  as  they  are  not  drunk 
on  duty.  They  will  not  gain  much  support  for  this  view 
among  the  general  public,  but  they  might  secure  con- 
siderable support  for  a  demand  for  inquiry  into  the 
magistrate's  decision. 


NOTES    FROM    CANADA. 


[krou  our  special  cobrkspondent.] 


The  Ontario  Power  Co.,  at  Niagara  Falls,  whence  the 
Hydro-Electric  Power  Commission  obtains  its  supply  of 
current,  intends  to  install  a  thirteenth  unit  of  about 
12,500  H.p.  Nos.  11  and  12  are  being  erected  now,  but 
the  demands  on  the  station,  due  largely  to  the  requirements 
of  the  Commission,  are  such  that  further  extensions  must  be 
undertaken. 

The  Commission  already  referred  to  has  recently  exercised, 
for  the  first  time,  its  power  to  order  wires  to  be  placed  under- 
ground :  this  has  been  done  in  the  case  of  the  city  of 
Hamilton,  where,  in  the  busiest  sections,  all  wires  (including 
telephone  and  telegraph  wiresj  must  go  underground. 

It  is  stated  that  the  town  of  Gait  is  also  applying  for  a 
similar  ruling,  so  that  the  local  companies  may  be  compelled 
to  do  away  with  overhead  wires  in  the  centre  of  the  town. 
It  is  probable  that,  in  most  instances  of  this  kind,  the  muni- 
cipality will  lay  the  conduit  system,  and  rent  to  the  various 
companies  such  portions  as  are  required  by  them. 

The  Dominion  Government  Department  of  Mines  has  for 
some  time  been  experimenting  with  a  100-ton  electric  furnace 
for  electric  smelting  ;  a  report  will  shortly  be  issued  on  this 
subject  tending  to  show  that  electric  smelting  of  Canadian 
ores  is  commercially  possible. 

It  is  estimated  that  if  a  canal  were  built  connecting 
Lakes  Manitoba  and  Winnipegosis,  a  fall  of  18  ft.  wotild 
be  secured  near  the  town  of  Dauphin,  Manitoba,  from  which 
some  iO,000  h.p.  could  be  generated.  The  Board  of  Trade 
of  the  Town  of  Ilaupliin,  Manitoba,  is  taking  the  matter  up 
with  a  view  to  a  supply  of  power  being  obtained. 

The  Toronto  Harbour  Commissioners  ha\e  recently 
presented  to,  the  City  Council  elaborate  plans  for  improvement 
of  the  harbour.  Aesthetic,  as  well  as  practical  considera- 
tions have  been  taken  into  account,  and  vessels  ha\iDg  a 
draught  up  to  24  ft.  can  be  accommodated  under  the  new 
scheme. .  There  will  be  freight  sheds,  warehouses,  factory 
buildings,  <tc.,  together  with  proper  railway  facilities. 
The  factory,  buildings  which  it  is  proposed,  to  .erect 
on  what  is  now  waste  ground,  are  estimated  to  yield  & 
ground  rent  revenue  of  about  £100,000  per  annum. 
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There  will  belionlevard  driveways  on  the  water  front,  with 
l>ridle  paths  and  walks,  Ac,  for  a  distance  of  1 1  miles. 

For  dredginEj  purposes,  electric,  lights  and  searchlights 
will  be  provided,  so  that  work  can  be  carried  on  at 
night  as  well  as  by  day.  Inside  a  breakwater,  which  it  is 
proposed  to  build,  a  large  spac*  is  to  be  filled  in, 
25,000,000  cb.  yards  of  material  being  required  for  this 
work.  The  estimated  cost  of  the  whole  scheme  is  nearly 
£4,000,000. 


PROFIT-SHARING      AND      LABOUR 
CO-PARTNERSHIP. 


IlT  GEORGE  JOHNSON. 


Rktwek.n  Capital  and  Labour,  two  (though  thty  should  not 
necessarily  be)  antagonistic  forces,  there  is  a  mighty  unfilled 
space,  which  we  may  term  the  recognite  and  reconciliater  of 
interests,  awaiting  the  labours  of  social  and  industrial 
reformers.  From  a  natural  point  of  view,  the  attention  that 
has  been  bestowed  on  the  subject  has  not  led  to  much 
practical  application,  excluding,  of  course,  the  Co-operative 
Society  movement  in  the  provinces  ;  this  movement  relatively 
may  be  said  not  to  e.xist  in  London. 

Mere  profit-sharing,  which  is  quite  different  from  co- 
jjartiiership,  has  its  limitations,  and,  so  far  as  it  has  been 
applied,  it  may,  generally  speaking,  be  regarded  as  a 
temporary  palliative  for  the  ills  that  e.xist  between  th?  two 
opposing  forces  we  have  mentioned.  In  certain  industries 
its  applicjition  is  comparatively  easy  and  its  advantages  are 
obvious  ;  but,  in  general,  there  are  many  difficulties  to  be 
encountered  and  surmounted,  and  not  the  least  of  tbem  is 
the  growth  and  power  of  Trade  L'nion  federations,  whose 
interests,  it  is  often  asseverated,  are  diametrically  opjiosed 
thereto. 

The  International  Co-operative  Congress  in  18!)6  defined 
profit-sharing  as  the  agreement  freely  entered  into  by  which 
the  employe  receives  a  share,  fixed  in  advance,  of  the  profits. 
The  profits  are  understood  to  be  the  actual  net  balance  of 
gain  realised  by  the  financial  operations  of  the  undertaking 
in  relation  to  which  the  scheme  exists.  It  follows,  therefore, 
that  the  payment  of  bonus  on  output,  premiums  proportionate 
to  saving  effected  in  production,  commission  on  sales,  and 
other  systems  under  which  the  amount  of  the  bonus  depends 
upon  the  quality  or  amount  of  the  output  or  volume  of 
business,  irrespective  of  the  rate  of  profit  earned,  do  not 
constitute  profit-sharing. 

It  will  thus  be  seen  that  co-partnership  is  practically  an 
extension  of  profit-sharing. 

Broadly,  there  are  two  iriodes  of  affording  the  worker  an 
interest  in  the  undertaking  by  which  he  is  employed — viz., 
profit-sharing  and  co-partnership. 

Mere  profit-sharing,  as  at  present  practised,  in  the  main 
consists  of  gratuitous  or  voluntary  payments,  with  generally 
no  legal  right  thereto,  and  an  entire  absence  of  the  element 
of  co-partnership. 

Co-partnership  exists  only  in  those  cases  in  which  the 
worker  receives,  in  addition  to  the  standard  wages,  a  share 
of  the  profit  of  the  undertaking,  that  share,  or  a  part  of  it, 
being  accumulated  in  the  business  to  enable  him  to  obtain 
the  rights  and  responsibilities  of  a  shareholder  or  a  partner, 
as  the  case  may  be. 

The  subject  is  one  that  is  likely  to  come  prominently 
before  the  public  mind  in  the  future. 

To  those  who  evince  practical  sympathy  with  the  ameliora . 
tion  and  uplifting  of  the  lot  of  the  worker,  improved  rela- 
tions between  employer  and  employed,  industrial  efficiency, 
the  greater  security  and  the  extension  or  expansion  of  our 
industries,  the  recent  report  by  the  Labour  Department  of 
the  Board  of  Trade  on  "  Profit-sharing  and  Labour  Co- 
partnership "  will  be  found  of  great  interest  and  assistance. 

The  Report  furnishes,  after  the  usual  introduction,  a 
general  summary  of  profit-sharing  and  co-partnership  in 
private  firms  and  companies,  a  detailed  account  of  schemes 
of  various  types,  opinions  of  employers  as  to  results  obtained 
by  profit-sharing  and  co-partnership,  profit-sharing  and  part- 


nership in  co-operative  societies,  the  conversion  of  ordinary 
business  into  co-operative  societies,  and  other  valuable 
matter,  which  it  is  impossible  to  discuss  in  detail  in  the 
limits  of  this  brief  article. 

It  would  appear  from  the  data  in  the  chapter  or  section 
relating  to  the  application  of  such  schemes  to  private  firms 
and  companies,  that  290  profit-sharing  schemes  have  been 
born  up  to  iyr2,  of  which  It;fi  are  now  defunct,  leaving  1.S3 
with  an  employment  of  100,180  workers.  There  seems  to 
have  been  only  one  scheme  prior  to  1865.  This  number 
of  1,33  is  obviously  remarkably  small  for  a  nation  of  traders  ; 
but  the  report  is  hopeful,  and  it  is  gratifying  to  observe  that 
"ut  of  the  200  schemes  inaugurated,  104  have  been  started 
since  1000,  and  that  86  of  the  104  were  in  existence  in 
August,  1012. 

The  facts  set  forth  in  the  "report  prove  that  the  adoption 
on  one  or  other  of  the  numerous  forms  of  the  profit-sharing 
systein  is  capable  of  affording  to  employes  considerable 
advantages.  These  advantages  include  the  opportunity  of 
receiving  an  addition  to  their  normal  remuneration,  the  pro- 
vision of  special  facilities  for  thrift,  and  in  many  cases,  a 
certain  measure  of  control  over  the  management  of  the 
undertakings  by  which  they  are  employed.  At  the  same 
time,  the  opinions  of  employers  quoted  or  summarised  show 
that  the  methods  of  profit-sharing  and  co-partnership  are,  in 
numerous  instances,  considered  by  practical  men,  who  base 
their  judgment  upon  actual  experience,  to  produce  excellent 
results  in  the  direction  both  of  developing  a  higher  degree  of 
efficiency  on  the  part  of  employes  and  of  bringing  about  those 
harmonious  relations  between  employers  and  employed. 


DIGGING    POLE    HOLES   WITH    DYNAMITE. 


SOiMETiMES  it  is  necessary  to  set  a  pole  in  very  hard  clay  or  frozen 
earth.  Under  these  conditions,  dynamite  can  bie  employed  to  advan- 
tajre  in  difjffinp  the  pole  hol«9. 

The  illustration,  e>r.  1,  from  Pnpuhtr  fjlectriciti/,  gives  a  very 
good  idea  of  how  this  is  accomplished.  Aohnck  drill  for  snb-Boilinfr, 
as  shown  in  fig.  2,  is  used  for  raakinp  the  hole.  It  is  made  of  1  i-in. 
wroue:ht-iron  pipe.    The  part  a  is  4  ft.  lone,  with  a  full-threaded 


SURFACE  OF  GROUND   ^MARSIW  BASIN  6" DEEP 


-Method  of  Diggikg  Polk  Holes,  Using 
Dynamite. 


tee  at  one  end.  A  steel,  pin-shaped  point,  «•  in.  lone,  is  welded  into 
the  other  end  of  the  pipe.  The  handle  is  made  up  of  two  12-in, 
pieces  of  li-in.  pipe  screwed  into  the  tee  at  H.  A  piece  of  li-in. 
pipe,  K,  4  ft.  long,  that  is  threaded  at  one  end  and  provided  with  a 
coupling  at  the  other  end,  is  intended  for  use  as  an  extension  for 
the  main  part  A. 

The  drill  can  be  buried  by  one  or  two  men.  The  hole  is  made 
about  6  in.  less  in  depth  than  the  hole  which  is  to  be  obtained  by 
blasting.  The  cap  and  fuse  is  attached  to  the  dynamite,  and  it  is 
dropped  to  the  bottom  of  the  hole  without  tamping  ;  that  is,  no 
earth  is  to  be  placed  on  top  of  the  dynamite,  so  that  there  will  be 
practically  no  resistance  between  the  dynamite  and  the  surface  ; 
then  light  the  fuse  and  get  out  of  the  way. 

The  method  is  simplicity  itaelf,  as  the  chuck  drill  will  almost  go 
through  solid  rock.  Of  course,  in  solid  rock,  it  is  necessary  to  nee  a 
solid  bar  and  sledge. 

Regarding  the  amount  of  dynamite  necessary,  the  use  of  ai  lb.  of 
60  per  cent.  Atlas  or  Hercules  dynamite  is  ample  for  a  5-ft.  hole. 
Du  Pont  dynamite,  60  per  cent.,  is  recommended,  as  it  is  quick 
acting,  and  follows  the  line  of  least  resistance  (the  untamped  hole) 
in  such  quick  time  as  to  have  practically  no  shattering  effect  on 
the  ground,  except  within  the  immediate  radius  of  the  drilled  hole. 

The  number  of  holes  that  can  be  prepared  and  shot  in  a  day 
depends  upon  the  men  and  the  character  of  soils.  Two  men  are 
able  to  punch,  load  and  shoot  in  the  neighbourhood  of  200  holes 
per  day.  As  an  example  of  the  work  where  the  blasters  must  firmly 
tamp  all  holes,  such  as  when  sub-soiling  in  agricultural  work,  two 
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men  can  shoot  19-t  holes  on  15-ft.  centres.  Of  course,  the  telephone 
■  pole  holes  are  further  apart,  and  the  men  must  cover  more 
'  distance. 

A  portable  magazine  should   be  used  for  carrying  the  dynamite, 
.  and  the  instructions  which  accompany  the  fxplosives  as  to  capping, 

firing  and  handling,  should  be  carefully  read  and  fo' lowed. 

As  to  the  average  cost  per  hole,  60  per  cent,  dynamite  costs  about 

.22  cents  a  lb.     One  cartridge,  that  is   t   lb.,  is  enough  for  a  hole. 

Allowing  1  cent  for  the  cap.  and  about  2^.  cents  for  the  fuse,  the 
.  total  for  material  will  be  about  1.5  cents.     The  labour  cost  will  be 

for  about  100  holes  per  man  per  day. 

'    Of  course,  for   work   of    this  class,   thfe   materials  will  almost 
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invariably  be  purchased  in  quantities.  The  advantages  of  quantity 
prices  can  be  obtained,  thereby  reducing  the  cost  even  below  these 
figures. 

The  instructions  furnished  by  the  makers  for  handling  the 
dynamite  are  very  complete.  As  it  is  really  a  very  simple  matter 
to  handle  .it  safely,  this  method  of  making  holes  should  be 
extensively  used. — H.  R.  Van  Deventer,  in  Teleplionij. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


An  Avery   Weighbridge  at  Siinderlund. 

The  Sunderland  Electricity  Department  has  recently  installed  a 
new  weighbridge,  the  manufacture  of  which,  and  the  alterations 
to  the  gantry,  were  entrusted  to  Mes.shs.  W.  -V  T.  Avery,  Ltd., 
of  Birmingham.  The  machine  is  entirely  self-contained,  the  principle 
of  construction  being  the  three-lever  type  for  which  it  is  claimed  all 
torsional  stress  is  avoided,  and  the  platform  allowed  to  swing  in 
the  direction  of  the  traffic,  thus  preventing  undue  shock  and  wear 
to  the  knife-edges  and  bearings. 

The  frame  is  fitted  with  joggle  joints,  machined  and  bolted 
together,  which  prevent  any  shifting  under  stress  which  would 
result  in  variation  in  weighings,  and  tie  platform,  measuring 
1 7  ft.  X  fi  ft.,  is  fitted  with  steel  rails  fixed  at  the  usual  regulation 
gauge  of  4  ft.  85  in. 

The  wearing  parts — in  a  machine  of  this  character,  of  great 
importance — are  made  of  special  high  grade  steel,  shaped,  hardened 
and  lapped,  on  the  interchangeable  system  which  ensures  rapid 
replacement,  and  after  the  exchange  the  machine  will  continue  to 
weigh  accurately. 

The  pillar  is  of  the  arch  pattern,  and  the  steelyard  is-of  the  ticket 
printing  type,  which  indelibh'  prints  the  weight  on  a  ticket  at  the 
time  of.  weighing,  both  gross  and  tare  weights  being  printed  on  the 
same  ticket,  thus  avoiding  all  disputes  in  accounts.  There  are  no 
loose  weights  to  be  handled  or  mislaid,  as  the  steelyard  is  graduated 
to  its  full  capacity  of  30  tons  by  divisions  of  7  lb.  The  fixing  of 
the  weighbridge  was  quite  exceptional,  as  all  the  coal  for  the 
station  comes  in  from  the  colliery  over  a  single  track  gantry 
running  at  a  height  varying  from  10  to  25  ft. 

•  ■'  In  order  to  erect  the  weighbridge  it  was  necessary  to  entirely 
pull  down  one  section  of  the  gantry  and  rebuild  it  with  the  weigh- 
bridge  fixed   with  the  rails  on   a  level  with  those  on  the  gantry. 

■  Owing  to  the  necessity  -of  uon-mterference  with  the  coal  supply, 
a'  short  time  could  only  be  allowed,  and  the  replacing  the  section 
of  the  gantry,  and  placing  and  adjusting  the  weighbridge  in  posi- 

'■  tidn,  .was  completed  in  27  hours. 

:  '  '.Thte  whole  work  was  carried  out  by  the  local  branch  of  -Messrs. 
W.  &  T.  Avery,  Ltd. 

/  "     ^;  "  Steain  aiid -Water  Meters. 

.:  .,T-HE.  EKi?isfflTHQ.M60StH<insTON  Co.,  LxD ,  of  Rugby,  have 
deyelt>ped  <and  patented  ■"  flow:  meters-"  for  steam,  water  and  .air 

•.hasedon  the  principles  of  thePitot  tube  and  the  -Venturi  meter':  the 
former  is  applicable  to  pipes  of  any  diameter  down  to  2  in.,  while 
the  latter  is  used  only  for  pipes  of  2  in.  diameter  or  less.  The 
meters  for  steam  differ  very  little  from  those  used  for  air  or  water. 
In  the  case  of  the  Pitot  tube  type,  a  "nozzle  plug  "  having  suitable 
perforations,  on. opposite  sides  of  an  internal  partition,  ia  screwed 
into  tie  pipe  in  which  the  flow  is  to  be  measured,  and  the  respective 
ets  of  openings  are  connected  to  a  mercury  manometer  on  which 


the  pressure  difference  is  registered.  In  the  other  type  an  "  orifice 
tube  "  is  inserted  in  the  main  flow,  having  a  tapered  constriction 
at  which  the  pressure  of  the  fluid  is  reduced  owing  to  the  increased 
velocity,  in  accordance  with  the  well-known  principle  ;  the  loss  of 
pressure— which  is,  of  course,  regained  when  the  fluid  has  passed 
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Fk;.    1. — AkbaN(;e4ient  ok  B.T.H.  Flow  Metkk. 


the  constriction — is  measured  in  the  same  way  as  in  the  former 
type.  \Ve  illustrate  in  fig.  1  an  "  orifice  tube  "  meter  connected 
with  an  indicator,  which  is  shown  in  detail  in  fig.  2. 

The  body  of  the  indicator  consists  of  an  iron  casting  cored  out  as 
shown  to  form  a  U-tube,  the  change  of  level  of  the  mercury  being 
communicated  to  the  mechanism  by  a  float  and  cord.  As  the  tube 
must  be  closed,  a  magnet  on  the  spindle  of  the  pulley  is  used  to 
control  a  magnet  attached  to  the  external  pointer,  a  copper  plug 
between  the  two  magnets  serving  as  a  non-magnetic  wall  to   the 


'Fig;  2. — CRO''''-StCTioN  or  Indicator. 


tube  at  this  point,  and  as  a  damper  to  prevent  dscUlation.  '  A 
'■  target  ■•  adjustable  from  the  outside  is  provided,  to  indicate  the 
normal  rate  of  flow  desired.  The  scale  is  calibrated  according  to 
the  nature  of  the  fluid  to  be  measured  and  the  units  used,  as,  for 
example,  lb.  of  steam  per  hour  (at  given  pressure,  superheat,  cSco.), 
gallons  of  water  per  minute,  cubic  feet  of  free  air  per  minute,  io. 
A  fresh  calibration  constant  is  necessary  if  a  meter  is  to  be  used 
imder  changed  conditions. 


Vol.  71.    No.  l,H2'.t,  Deokmukk  l:t,  \<.n2 


THE    ELECTRICAL    REVIEW. 


951 


The  meter  illustrated  is  of  the  stationary  type  ;  a  portable  instru- 
ment is  also  made,  whioh.  unlike  the  former,  is  capable  of  a  preat 
variety  of  applications  without  recalibration,  the  indications  beinf; 
(fivon  by  a  mercnry  manometer,  which  can  be  inclined  so  as  to 
vary  the  sensitiveness  over  a  very  wide  ranpe.  The  reailings  are 
interpreted  with  the  aid  of  a  set  of  scales.  Lastly,  a  recordinpr 
instrument  of  more  elaborate  construction  is  made,  which  records 
the  rate  of  flow  on  a  movinpr  chart  ;  this  is  actuated  by  the  un- 
balancinfr  of  a  I'-tube  partially  filled  with  mercury  when  there  is 
a  difference  of  pressures  in  the  limbs  of  the  tube.  As  the  scale  of 
the  ordinates  varies  throughout,  the  ordinary  planimeter  cannot 
he  used  to  integrate  the  records  and  ditormine  the  total  amount  of 
fluid  that  has  passed  the  meter,  but  a  special  B.T.H.  planimeter 
has  b«'en  devised  to  overcome  this  ditliculty.  It  will  be  seen  that 
I'onsiderable  ingenuity  has  been  expended  in  devising  this  series  of 
apparatus,  which  should  prove  of  great  utility  to  the  station 
engineer  in  these  days  of  minute  analyses  and  voluminous 
records. 

A  Soini-Automntic  Panel  ivitli  ^  Inchinj;"  Features. 

TllK  Aii.AMS  M.\Nii"ACTiKixr,  Co.,  Ltd.,  of  Bedford,  have  recently 
introduced  a  seroi-automatic  panel,  with  "  inching "  features  and 
wide  speed  control  by  shunt  regulation. 

These  |ianela  are  made  up  in  two  separate  parts  or  in  one  complete 
unit,  as  may  be  renuirod,  and  are  furnished  with  a  main  n.r.  quick- 
break  switch  of  robust  construction. 

The  semi-automatic  starting  switch  is  so  arranged  that,  by  one 
single  upward  movement  of  the  handle,  the  motor  is  started  and 
automatically  accelerated  in  a  predetermined  time,  regardless  of  the 
operator,  the  time  element  being  adjustable. 

The  working  of  the  switchgear  is  made  visible  by  means  of  a  glass 
panel,  which  is  fitted  in  the  side,  and  a  push  button  is  provided  by 


KiG.  4. — Ad.mi,  Conveetiull    'Autouo.m  "  Telepho.se 
AS  WAi.p  Set. 


normally  arranged  for  common-battery  working.  The  conversion 
from  wall  to  table  set  is  effected  by  the  addition  of  a  flexible  cable 
and  connecting-box. 


LEGAL. 


Sfmi-automatic  Stakting  TANEr.. 


which  the  motor  can  be  instantly  stopped.  When  furnished  with 
an  overload  trip,  this  is  operative  throughout  the  starting  period. 
By  means  of  the  magnetic  switch,  the  panel  can  be  mounted  in  any 
suitable  position. 

All  circuit  making  and  breaking  is  removed  from  the  starting 
switch  and  is  handled  under  the  best  possible  conditions  and  under 
the  influence  of  a  very  powerful  magnetic  blow-out.  Mounted 
together  with  this  switch  is  a  shunt  field  regulator  giving  a  wide 
speed  range. 

The  panel  consists  of  four  independent  units,  making  the 
equipment  particularly  flexible  and  applicable  to  almost  any  con- 
dition of  service. 

Prometheus  Convector. 

The  British  PROMETHErs  Co.,  Ltd.,  of  Salop  Street  Works, 
Highgate,  Birmingham,  have  introduced  a  new  design  of  convector, 
which  has  been  extensively  installed  on  board  ship  ;  the  elements 
are  made  on  the  company's  well-known  system,  and  are  guaranteed 
for  five  years.  The  company  is  adding  many  new  designs  to  its 
series,  and  has  showrooms  in  London,  which  are  very  fully  equipped 
with  cooking  and  heating  apparatus,  and  are  open  for  the  use  of 
contractors  and  their  customers. 

The  Adnil  "Autocom"  Telephone. 

The  Ad.nil  Electric  Co.,  Ltd  .  of  Adnil  Buildings,  Artillery 
Lane,  E.C.,  have  brought  out  a  new  type  of  intercommunication  tele- 
phone under  the  above  title,  which  we  illustrate  in  fig.  4.  The  special 
features  of  this  instrurpent,  which  is  fitted  with  a  hand-combination 
set,  are  that  it  may  be  fixed  either  on  the  wall  or  on  the  table,  and 
that  a  five-line  set  can  be  increased  to  a  20-line  set  without  removing 
it  from  its  position.  These  points  will  appeal  both  to  the  contractor 
and  to  the  user,  the  advantage  of  being  able  to  start  with  a  small 
system,  and  extend  it  as  may  be  found  desirable,  being  especially 
attractive.  In  this  type  of  instrument  calls  may  be  recived  and 
answered  irrespective  of  the  position  of  the  line  selector  at  the 
station  called,   and    cross-talk   is   reduced   to   a   minimum.      It  is 


F.   W.  Potter  A:  Co.  i.  Opera  Omnia,  Ltd. 

In  the  Sboreditch  County  Court,  before  his  Honour  Judge  Cluer 
on  Tuesday,  Messrs.  F.  W.  Potter  it  Co.,  of  Phipp  Street,  Shoreditob, 
sued  Opera  Omnia,  Ltd.,  the  proprietors  of  the  National  Vibro 
Massage  Co.,  of  Chapel  Court,  Borough  High  Street,  to  recover 
£71)  17s.  4d.  for  goods  supplied,  being  electric  vibrators  and  hair 
dryers,  to  be  used  by  hairdressers.  There  was  a  counter-claim  of 
£3.">  98.  principally  for  the  expense  the  defendants  had  been  put  to 
in  making  the  vibrators  and  hair  dryers  interchangeable.  Samples 
of  the  articles  were  produced  in  .court,  and  were  very  carefully 
examined  by  his  Honour. 

Mr.  Werthemier.  barrister,  appeared  for  the  plaintiffs,  and  Mr. 
Blanco  White  for  the  defence. 

Mr.  H.  F.  Joel,  M.I.E.E.,  manager  of  the  electrical  department 
of  the  plaintiffs,  said  he  was  a  great  friend  of  Mr.  Ansell  of  the 
defendant  firm,  and  together  they  agreed  on  the  various  changes 
that  were  made  in  the  original  model  of  the  vibrator  and  drier. 
-■VU  of  them  were  supplied  as  arranged.  It  was  an  impossibility 
to  make  the  drier  interchangeable  with  every  vibrator.  He  had 
heard  of  Barker's  electric  vibrator,  but  did  not  know  they  were 
interchangeable.  They  had  from  time  to  time  effected  alterations 
in  the  fixings  of  some  of  them  to  please  the  defendants,  bat  not  that 
they  were  really  called  upon  to  do  so  through  any  defect  in 
them. 

Mr.  Leach  then  went  into  the  box  and  said  his  firm  were  the 
Adnil  Electrical  Co. 

Counsel  :  "  Adnil,"  your  firm  go  in  for  a  Latin  name. 

His  HoNOi  r  ;  Does  it  mean  useless  .' 

Witness  :  No,  sir. 

His  Honour  :  He  says  it  does  not.     It  is  bad  Latin,  anyway. 

Witness  :  The  wife  of  the  proprietor  of  the  firm  is  named  Linda, 
and  it  is  her  name  reversed  :  that  is  all  the  Latin  there  is  in  it. 

Witness  went  on  to  fay  that  these  dryers  and  vibrators  could  not 
be  made  interchangeable  to  be  a  good  job.  He  had  never  heard  that 
Barker's  were  made  interchangeable.  Potters  made  motors  for 
them,  and  their  work  was  always  of  the  very  best.  If  the  dryer, 
when  fixed  to  the  vibrator,  was  loose,  he  was  quite  willing  to  agree 
that  it  would  be  extremely  bad  for  the  unhappy  person  in  the 
barber's  chair,  as  they  might  very  reasonably  think  their  head  was 
coming  off. 

For  the  defence,  Mr.  Ansell  went  into  the  box  and  said  he,  right 
from  the  start,  was  continually  harping  upon  the  necessity  of  the 
two  being  interchangeable.  They  were  practically  useless  unless 
they  were.  If  they  were  not,  it  meant  that,  if  a  customer  purchased 
a  vibrator  and  afterwards  wanted  a  dryer,  he  would  have  to  return 
the  vibrator  to  allow  of  a  dryer  being  specially  fixed  to  it.  That  would 
not  be  a  commercially  sound  arrangement.  Witness  told  the 
plaintiffs  that  he  sold  a  good  many  more  vilirators  than  dryers,  but 
that  he  wanted  them  to  fit  each  other.  They  could  be  made  to  do  so 
quite  easily,  and  it  should  have  been  done  by  such  a  firm  as  the 
plaintiffs.  Barker's  dryers,  which  were  fans,  and  not  hot  air,  like 
theirs,  could  be  interchanged  ;  that  he  had  been  told  by  hairdressers, 
and,  naturally,  they  would  fly  to  the  easiest  one  to  fix.  He  had  never 
expressed  himself  as  satisfied,  and  if' there  was  "O.K."  on  the 
invoice  it  did  not  refer  to  the  quality  only,  nor  to  the  quantity. 
Repairs  and  alterations  were  carried  out  on  the  goods  supplied,  and 
the  accounts  for  these  were  sent  on  to  the  plaintiffs  as  they  camein, 
showing  that  they  always  considered  the  plaintiffs  liable  for  not 
supplying  as  required.  There  were  defects  in  the  vibrators  because 
there  were  '  shorts,"  and  when  he  had  had  one  in  his  hand,  and  there 
had  been  a  "short,"  it  had  knocked  him  down.  The  "shorts" 
were  caused  by  the  two  poles  Or  wires  touching  the  metal  case. 
They  were  not  told  there  might  be  "shorts  "  until  half  of  the 
vibrators  had  been  delivered.  He  certainly  would  never  have 
ordered  the  dryers  liad  he  known  they  would  not  have  been  mad« 
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mterobangreable.  He  spoke  of  it  almost  daily,  and,  therefore  was 
not  as  careful  as  he  might  have  been  in  putting  it  in  the  order 

His  HoNOUB  :  Yonr  order  simply  says.  '  as  per  pattern  with  im- 
proved connection. 

Witness  :  Yes,  and  that  was  never  carried  out. 

His  Honour  :  Has  the  pattern  or  the  connection  anything  to  do 
with  the  interchangeability  .' 

Witness:  Both  have.  Witnesswentontosay  that  the  dryers  supplied 
flew  off  from  the  vibrator,  and  he  nearly  had  an  accident  with  one 
it  would  obviously  be  dangerous  for  a  hairdresser  to  use  them  in 
that  state. 

Cross-examined  :  Witness  said  his  contention  was  that  he  was 
not  liable  because  of  the  failure  to  supply  them  interchangeable. 
They  had  tried  to  make  them  fit,  but  had  failed  to  do  so  The 
plaintiffs  had  offered  to  fit  3.;  dryers  to  vibrators,  but  he  could  not 
let  them  do  that,  as  he  had  not  got  the  vibrators  now.  He  did 
not  consider  there  should  be  more  trouble  in  fitting  a  dryer  to  a 
vibrator  than  there  would  be  in  fitting  any  bayonet  to  any  gun 
of  the  pattern  for  which  it  was  made.  He  admitted  he  haxi  not 
proceeded  with  the  patent,  that  being  because  there  was  such  a  bit: 
supply  from  Germany,  although  not  at  the  price  he  could  produce  at 

Other  evidence  was  given  as  to  the  defects  in  the  vibrators,  and' 
fina  ly,  Judge  Smyly  found  for  the  plaintiffs  on  their  claim,  less 
±.9  Is.,  making  £67  16s.  4d.,  and  for  the  plaintiffs  on  the  counter- 
claim, with  costs. 


il.    No.  1,829,  December  1.3,  1912. 


Grevener  i:  Storey. 


In  the  Shoreditch  County  Court  before  his  Honour  .ludge  Pmylv 
K.C.,  on  December  4th,  Julius  Grevener,  of  46,  Southwark  Street 
S.E..  electrical  fitting  manufacturer,  fought  to  enfor.e  payment 
from  James  Storey,  of  290,  Romford  Road,  Forest  Gate,  of  a  debt  of 
£5  log.  7d. 

The  Defendant  said  he  did  electrical  work  and  traded  in  arc 
lamps,  electrical  fittings,  and  so  on.  The  rent  he  was  paving  was 
£28  a  year. 

Mk.  Robinson  (for  plaintiff)  ;  This  debt  is  for  electrical  goods 
supplied,  and  he  has  paid  nothing.  He  has  had  our  goods  used 
them  or  sold  them,  and  now  calmly  offers  to  pay  us  4s.  a  month 

Defendant :  I  have  every  desire  to  pay,  but  I. am  driven  to  doing 
what  I  am  doing  by  municipal  competition.  All  I  earned  up  to 
last  Friday  was  10s.  for  the  week.  I  have  a  family  of  eight 
children,  and  only  one  of  them  helps  me.  • 

Judge  Smyly  :  It  doesn't  sound  flourishing. 

Defendant :  Then  they  are  pressing  me  for  the  rates 

Mr.  Robinson  :  You  must  expect  that  if  you  do  not  pay. 

Judge  Smtly  made  an  order  for  payment  at  4s.  a  month. 


Tramway  Accidext  Claim. 
An  elderly  lady,  named  Wells,  residing  at  Lewisham,  was  in  the 
Kings  Bench  Division,  on  Wednesday,  awarded  £8.5  damages 
against  the  London  County  Council  for  injuries  sustained  by  a  tail 
from  an  electric  tramcar  in  the  Deptford  Road  on  the  evening  of 
January  lltth  last.  The  plaintiffs  case  was  that  the  car  stopped 
at  the  corner  of  the  Devonshire  Road,  and  that  as  she  was  in  the 
act  of  leaving  it,  the  car  started  with  a  jerk,  throwing  her  into  the 
road  as  a  result  of  which  she  suffered  injuries  to  the  face  and 
shoulder  She  alleged  that  the  place  where  the  accident  happened 
was  marked  as  a  compulsory  stopping  place  up  to  the  time  of  the 
accident,  but  that  it  had  since  been  altered  to  "  stop  if  required  " 
The  defendants  denied  negligence,  and  pleaded  contiibutory  negli- 
gence on  the  part  of  the  plaintiff  in  endeavouring  to  leave  the  car 
while  in  motion. 


National  Telephone  Co. 
On  the  application  of  Mb.  Danckwerts,  K.C,  with  the  assent  of 
aU  parties  Mr  Justice  Swinfen  Eady  fixed  Monday,  December 
16th  for  the  hearmg  of  a  summons  taken  out  to  determine  the 
rights  of  the  shaj-eholders  in  the  surplus  assets  of  the  National 
lelephone  Co.,  Ltd. 

Counsel  said  the  surplus  to  be  dealt  with  was  the  surplus  over 
liabilities  and  capital.  They  were  now  within  mea-surable  distance 
ot  a  fanal  award,  and  the  matter  would  then  be  at  once  pressed  on 


The  Telephone  Arbitration. 
(Ointinvtui  from  page.  906.') 
On  the  resumption  of  the  hearing  on  Monday,  December  9th    the 
Attorney-General  said  that  as  the  result  of  the  protracted  nego- 
tiations between  Sir  Alfred  Cripps  and  himself,  they  had  arrived 
at  a  settlement  of  all  outstanding  matters  with  v.  hich  the  Court  had 
not  dealt  and  he  was  quite  sure  the  Court  would  not  be  sorrv  to 
hear  it  when  he  informed  f  hem  that  one  item  involved  80  compenea- 
tion  claims.     The  firtt  item  settled  was  for  plant  constructed  after 
the  taking  of  the  inventory.     The  claim  was  £658,599,  and  the  «um 
agreed  was  £4.59..S90.   In  giving  these  figures  to  the  Court  at  this  stage 
of  the  inquiry  counsel  said  he  had  no  desire  to  prejudice  the  view  of 
the  Commission  m  regard  to  other  parts  of  the  claim.     The  next  item 
upon  which  they  had  come  to  an  agreement  was  for  the  sum  of  £  7  59' 
for  certain  plant  and  assets.      The   third  item  was  for  structural 
alterations  and  additions  to   the   premises.      The  claim   was   for 
.  £h,o3,i,  and  the  sum  agreed  was  £6,460.     The  fourth  item  included 
•  PJantr  property  and  assets  of  the  company  not  subject  to  any  special 
-    nventory.     That  would  amount  to    £181,108.      There    was  also 


included  £1,250,000  for  land  and  buildings,  £24.^,247  for  wavleaves 
transferred  £211,372  for  licensed  telephonic  business  at  P^rt^ 
mouth.  Hull  and  Brighton  :  and  £2 12,350  for  the  private  wire  bushieL 
of  the  company,  which  the  Postma-ster-General  had  to  take  over  on  a 
three  years  basis.  The  total  claim  in  Item  4  amounted  to  £2  098  177 
T°v,<.  fif.l  '^.""'Po^'*^  fierure  agreed  on  settlement  was  £1.225;OOo' 
Ihe  fifth  Item  was  for  stores  and  tools  not  included  in  any  other 
claim;  the  amount  claimed  was  £434,747,  and  the  agreed  figure 
was  £290,000.  The  sixth  item  referred  to  furniture  fixTures,^^ 
total  claim  £S7,540,  and  the  settlement  was  for  £87  0^6  These 
Items  involved  a  total  claim  of  £3,292,996,  and  the  amount  agreed 
n  settlement  was   £2,055,468.      Continuing,  the  Attorney-General 

t  h.H  wr^'/^tr""'"^  °°'  ^^^^  ^"'^'^^  "^t  ""-y  compromise  if 
It  had  not  been  tor  the  reasonable  spirit  in  which  his  learned  friend 
had  met  him,  due  reg:ard  being  paid  by  both  sides  to  the  interests  of 

litLJni'^  I  *P"*'^'-  ^''^y  ^^'^  ''°^'°°«  t°  '''"id  protracts 
litigation,  and  to  arrive  at  something  which  would  represent  a  fair 
and  reasonable  figure. 

fJr.i''  ^i,  Cuivyj<  said  he  desired  to  confirm  what  the  Attorney- 
General  ba.l  said  and  also  to  testify  to  the  fair  wav  in  which  the 

SoI^Hf°n?r  ^K^f  "!*  *"'"•  ''"'^  *^«  ^^''  ^-^y^  ^hich  the 
Sohcitor-General  had  conducted  the  case.  The  figures  in  question 
had  no  bearing  upon  the  matter  before  the  Court,  and  would  not 
affect  it  one  way  or  the  other. 

th?t'th^»«"''f"'Ti'^u'"''  ')  ""^^  ^  ^'■^*'  '"^■*^f  *°  'he  Court  to  feel 
that  these  Items  had  been  disposed   of  in  a  very  businesslike  way. 

caim^hnf  7^^°/  ^t^  '"  ^''^''  '^o*  ^^'yf  80  compensation 
Cnrt  ;,f  -f?  of  other  complicated  matters,  was  to  relieve  the 
ourt  of  sittings  of  almost  indefinite  duration,  and  thereby  saved 
the  parties  from  a  large  sum  of  money  in  costs.  He  was  sure 
'Z'Z  ,  i  ^'=t«'^,/'^*'-f'nel.v  wisely  in  the  conclusion  they  bad 
nZl  o  -i  ™"ld   not   pretend  to  say  that  the   amounts  were 

th^  .n,V  ^  iT'f^'  ^''^'''''  ^'^  ^^  "°'  ^""^  '"t°  t'"='°.  b«t  he  felt 
evervdpZf  f^°°';i^  '*'"  ""'""  ^'^^  great  care  and  with 
every  desire  to  safeguard  the  interests  of  their  clients.  Counsel  in 
nis  opinion  had  rendered  great  services  to  both  the  parties  in  the 
case  and  to  the  Court.  '  ' 

T^l^h^'  'if"'"'^'  continuing  his  summing  up  for  the  National 
Lite  f  '^'*''  ^"'^^''  ^■"'^  the  question  of  plant  valuaLn 
he  sa  d  h  h"  for  separate  establishment.  The  Postmaster-General, 
rh;!^f  '*  u^'f.v^'^  the  question  of  piecemeal  construction,  with  the 
object  ot  whittling  down  the  claim  of  the  company 
mf^f;i'"f"r-  I-^^^ENCEsaid  there  was  some  evidence  that  pieoe- 
meal  construction  was  more  expensive.  The  cost  of  ordering  and 
estimating  must  be  more  m  piecemeal  construction.     In  the  case  of 

/soToo^O  '"'.  .'*°","^'  '^'  ""''^  ■'"■"  ""<3«^  *h-t  head  wL 
±800,000  and  his  learned  friend  had  attempted  to  whittle  it 
away  without  putting  before  the  Court  any  estimate.  The  figure 
for  separate  establishment  differed  from  other  figures  in  that  it 
was  based  upon  judgment,  and  not  upon  any  list  or  experience. 

M^X  r^l^'X  l^"*^  ^'''"^  ""^  ^'*™^*'^  ^'  was  more  open  to 
attack.  The  other  side  never  came  to  close  quarters  with  the  com- 
pany s  figures^  and  he  submitted  that  the  company  had  substantiated 
this  part  of  the  claim.  autmicu 

Mk.  Ju.sTicE  Lawrence  asked  what  the  learned  counsel  had  to 

tT^twl^'rofi't.'"'"  *°  '*"  '""'"  °^  '*"  '""P""^  '°  '"'^"^^  *"  <=""- 

io^rl1^-.^'"l''\?v.°**"?^''  *''^'  *^^  companv  were  entited  to 
IrVt  7^""^  ^^"^  •='^™'^'^-  ^f  employers  .aved  that  sum  by 
undertaking  the  responsibility,  trouble,  wear  and  tear,   they  w^e 

unon  to  h°a.T'"'"  l^'""  f'^  f'^°  to  whom  they' were  called 
upon  to   hand   over   the   work.      It  would  be  unfair  to  penalise 

n»^'r  :5^*;  WOODHOUSE  said  he  should  not  consider  himself 
penalised  if  he  could  himself  do  certain  work  for  £  1 00  000  less 
than  a  contractor  would  charge  for  it. 

Sir  A.  Gripps  said  everything  depended  on  whether  Sir  James 
was  able  to  get  a  profit  on  the  work  or  whether  he  had  to  hand  it 
over  to  another  person. 

C7»  bn  continned.) 


Metropolitan  Electric  Tramway.s,  Ltd.— Reduction  of 
Capital. 

A  i-etition  by  the  Metropolitan  Electric  Tramways,  Ltd.  for  the 
sanction  of  the  Court  to  a  proposed  reduction  of  its  capital  came 
before  Mr.  Justice  Neville  in  the  Companies'  Court  on  December 
10th.     The  details  are  already  familiar  to  our  readers. 

There  was    no   opposition,   and    his    Lordship    sanctioned    the 
reduction  as  proposed. 


Prosecution  under  the  Companies'  Act. 
On  4th  inst.  the  Board  of  Trade  prosecuted  three  directors  of  the 
Electric  Safety  Boiler  Cleaner  Co.,  Ltd.,  und?r  Sec.  64  of  the  Com- 
panies (Consolidated')  Act,  1868,  for  not  holding  the  annual  meet- 
ing m  1912.  The  directors  were  Lord  Louth,  F  A  MUls  Ken 
smgton,  and  J.  Brandon,  Pall  Mall. 

Mr.  Hamar  Greenwood,  M.P.,  who  acted  on  behalf  of  the 
Board  of  Trade  solicitor,  said  that  the  object  of  the  prosecution 
was  merely  to  see  that  the  requirements  of  the  Act  were  complied 
with.  The  last  meeting  of  the  company  was  held  on  September 
10th,  1911.  The  company  had  not  issued  a  prospectus  nor  done 
any  business  during  the  year,  but  shareholders  had  complained  at 
the  absence  of  the  meeting.  The  promoter  of  the  company  was  the 
secretary,  Mr.  Frank  Hamilton,  who  had  been  summoned,  but  the 
charge  had  been  withdrawn  on  account  of  his  serious  ill-health 
Mr.   Brandon   said   that  he  had  resigned  his  seat  and  that  everv- 
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thinpr  was  left   to  the  secretary.      Lord   Louth  also  eaid  that  he 
looked  to  the  secretary  to  do  all  that  was  necessary. 

Sib  John  BaDDELEY  said  that  the  defendants  had  shown  that 
they  had  not  knowinply  been  party  to  the  default,  and  he  dismissed 
the  summons,  but  on  the  application  of  Mr.  Greenwood  he  agreed 
to  state  a  case  on  a  point  of  law. 


IMPORTANT    LONDON   RAILWAY  SCHEMES. 


South-Wkstekn  ELECTRII'ICATION. 

The  directors  of  the  London  it  Sonth-Western  Railway  Co.,  as  men- 
tioned in  a  previous  insuc,  have  decided  to  commence  the  electrification 
of  their  suburban  lines  with  the  circular  route  from  Waterloo   rid 
Wimbledon,  Kinpfston,  Twickenham  and  Rich- 
mond, back  to  Waterloo,  and  also  the  conneot- 
infr  link  with  the  existinu  electric  line  between 
East  Putney  and  Wimbledon.     This  portion 
involves  the  conversion  of  7S  miles  of  sinjfle 
track.     The  other  portions  of  the  scheme  will 
follow  in  due  course,  involving  the  conversion 
of  a  further  173  miles  of  single  track   but  it 
will    obviously   be  some    little   time   before 
these  further  extensions  can  be  put  in  hftnd. 

The  company  has  decided  to  adopt  the 
direct-current  third-rail  system,  using  GOO 
volts  on  the  third  rail.  The  directors  were 
largely  intiuenced  in  this  by  the  fact  that  this 
system  is  in  use  on  the  London  electric  lines, 
including  the  District,  whose  trains  already 
run  to  Richmond  and  Wimbledon  over  the 
South -Western   metals,    the    convenience   of 

being  able,  if  necessary,  to  run  through  trains  over  the  different 
lines  being  regarded  as  important. 

The  Sonth-Western  Co.  propose  to  provide  a  power  house,  with  a 
capacity  of  25,000  KW.  Sub-stations  will  be  provided  on  the  first 
stage  of  the  work  at  Clapham  Junction,  Raynes  Park,  Barnes, 
Twickenham  and  Kingston,  and  the  existing  generating  station  at 
Waterloo  will  form  another.  It  has  been  decided  to  have  two 
classes  only  on  the  electric  trains — viz.,  Ist  and  3rd— but,  at  the 
same  time,  to  adhere  to  the  compartment  system,  in  preference  to 
the  open  coach  as  used  on  the  Metropolitan  and  District  Railways. 

The  immediate  proposals  provide  for  six  trains  per  hour  in  each 


Camden  Town,  ria  Hampstead  to  Willesden  (H.L.),  and  thence 
over  the  West  London  and  District  Lines  to  Earl's  Court,  and  also 
from  WUIesden  over  the  N.  &  S.W.  Junction  and  L.  &  S.W.  lines  to 
Kew  Bridge  and  Richmond.  The  whole  scheme  is  shown  on  the 
map  reproduced  in  fig.  2.  The  extension  of  the  Bakerloo  Railway 
will  join  the  L.  J;  N.W.  Railway  Co.'s  Euston  to  Watford  Line  at 
Queen's  Park,  where  the  "tube"  will  rise  to  the  surface  and  a 
physical  connection  will  bo  made  with  the  L.  &  X,W.  electric 
line.  The  scheme  will,  therefore,  give  facilities  for  the  running  of 
through  trains  from  Watford  to  the  Elephant  and  Castle  in  the 
South,  and  connection  will  be  established  with  the  whole  system 
of  London's  underground  railways,  giving  access  to  all  parts  of  the 
metropolis. 

The  civil  engineering  work  of  the  new  line  to  Watford  is  being 
carried  out  by  Mr.  E.  C.  Trench,  the  company's  engineer,  and  this 
section  is  making  great  progress  ;  the  first  portion,  between 
Willesden  and  Harrow,  has  already  been  opened  for  traffic  in 
June  Itiat,  and  is  now  being  operated  by  steam  trains.  This  section 
will  be  opened  to  Watford  in  the  beginning  of  February. 


Fig.  1. — Showinq  the  Extent  of  the  Phoposed  South-Westeiis  Railway 
Electrification  Scheme  (First  Section  shown  Black). 

The  equipment  of  this  line  for  electrical  working  is  now  about 
to  be  undertaken,  but  the  first  section  over  which  electric  trains 
wiU  operate  will  be  from  Willesden,  over  the  West  London  Line  to 
Earl's  Court,  and  it  is  expected  that  these  trains  will  be  running 
very  shortly.  The  system  of  electrification  to  be  adopted  for  this 
important  undertaking  has  received  very  careful  consideration  by 
the  company  under  the  advice  of  their  chief  electrical  engineer, 
Mr.  F.  A.  Cortez-Leigh,  and  it  has  been  decided  to  adopt  a  direct- 
current  system  at  fiOO  volts  for  the  operation  of  the  trains,  using 
third  and  fourth  rails  in  accordance  with  the  system  already 
adopted    by   the  Metropolitan    District    and    other  London    rail- 


FiG.  2. — The  London  and  North-Western  Railway 
Electrification  Sohemk. 

direction  on  the  more  important  routes,  and  there  will  be  electric 
trains  leaving  Waterloo  at  an  average  interval  of  three  minutes 
throughout  the  day. 

The  electrical  work  generally  will  be  in  charge  of  the  company's 
electrical  engineer,  Mr.  H.  Jones,  while  Sir  Alex.  Kennedy  and  his 
partners  are  the  company's  consulting  engineers. 


North-Western  Electrification. 

The  electrification  scheme  which  is  now  about  to  be  carried  out 
by  the  London  and  Xorth-Western  Railway  Co.  will  mark  another 
important  step  in  the  electrification  of  the  suburban  lines  round 
London.  Not  only  does  the  scheme  provide  for  the  electrification 
of  7!l  miles  of  track,  hitherto  operated  by  steam  traction,  but  it 
will  also  enable  electric  trains  to  be  worked  by  a  main  line  company 
over  one  of  London's  "  tube  "  railways,  namely,  the  Baker  Street 
and  Waterloo.  This  is  an  innovation  which  will  no  doubt  have 
considerable  influence  in  inducing  other  main  lines  companies  to 
undertake  similar  electrification  work.  The  present  scheme  dates 
from  the  Act  obtained  by  the  London  and  Xorth-Weatern  Railway 
Co.  in  1907,  which  authorised  the  construction  of  a  new  line  from 
Euston  to  Watford  running  along  side  the  main  line,  and  is  intended 
to  relieve  the  latter  of  its  suburban  trafBc.  The  scheme  now 
includes  not  only  the  original  proposal,  from  Euston  to  Watford, 
but  also  the  electrification  of  the  North  London  Railway  from 
Broad  Street   to   Chalk  Farm,  and  the   L.  &  N.W.  Railway  from 


ways  over  which  the  company's  trains  will  run,  which  system 
leaves  the  running  rails  free  for  the  installation  of  electric  track 
circuiting  and  automatic  signalling. 

The  London  and  Xorth-Western  Railway  Co.  are  already  inviting 
tenders  for  some  sections  of  the  electrical  equipment  to  the  speci- 
fications of  the  chief  electrical  engineer,  who  has  entire  charge 
of  this  work,  and  is  engaged  in  preparing  all  the  necessary 
plans,  and  it  is  hoped  that  all  the  most  important  con- 
tracts for  this  work  will  be  placed  early  in  the  new  year.  The 
general  manager,  Mr.  Rees,  is,  of  course,  taking  a  very  keen 
interest  in  this  work,  which  is  being  carried  out  under  his  personal 
supervision. 
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The  power  station  will  be  erected  between  Stonebridge  Park  and 
Wembley  stations,  on  a  site  covering  an  area  of  17  acres,  adjacent 
to  the  electric  line.  The  power  station  buildings  are  being  so  laid 
out  that  if  necessary  the  power  house  can  be  considerably  extended, 
and  special  consideration  has  been  given  to  the  important  question 
,  of  storing  a  large  quantity  of  coal,  space  being  available  for  many 
months'  supply.  Further,  a  good  supply  of  water  is  obtainable  on 
the  site. 

The  very  up-to-date  and  excellent  coal  handling  arrangement 
which  will  be  provided,  enables  no  less  than  three  months'  supply 
to  be  handled,  automatically  utilising  the  old  coal  first,  and  after 
considering  many  proposals,  Mr.  Cortez-Leigh,  in  consultation  with 
Sir  Alexander  Kennedy,  decided  to  recommend  this  system.  The 
necessary  railway  siding  accommodation,  which  will  be  provided  in 
the  arrangements  for  dealing  with  the  coal,  is  such  that  two  trains 
can  be  discharged  in  a  few  minutes,  and  the  system  also  lends  itself 
readily  to  the  convenient  removal  of  the  ashes  from  the  power  house 
to  the  trucks  in  the  sidings.  In  addition  to  the  reserve  of  coal 
outside  the  power  house,  storage  bunker.s  will  be  provided,  as  usual, 
above  the  boilers,  and  will  be  filled  by  mechanical  elevators  and 
conveyors. 

The  power  house  will  be  a  very  substantial  structure,  and  the 
initial  plant  wiU  have  a  capacity  of  about  25,000  KW.,  which  will 
consist  of  turbo-generators  having  a  large  overload  capacity,  and 
will  be  complete  with  the  usual  complement  of  boilers,  mechanical 
stokers,  condensing  plant,  kc.  The  whole  of  the  generating  plant 
will  be  of  the  most  up-to-date  and  economical  design  ;  duplication 
and  other  provision  for  emergencies  has  been  allowed  for,  as  far  as 
possible,  to  ensure  continuity  of  supply.  Similar  provision  will 
also  be  made  in  the  main  conductors  to  the  sub-stations,  and  from 
the  sub-stations  to  the  conductor  rails  on  the  track. 

The  electrical  energy  will  be  generated  as  three-phase  alternating- 
current  at  11,000  volts  pressure  and  25  cycles  per  second,  and  will  be 
transmitted  by  cables,  carried  on  each  side  of  the  line,  to  sub-stations 
located  from  H  to  4  miles  apart.  The  cables  will  be  entirely  in 
duplicate,  and  so  placed  as  to  be  well  out  of  the  way  of  interference 
from  traffic  operations,  and  where  possible  they  will  be  carried 
above  ground.  At  the  sub-stations  the  current  will  be  converted 
from  the  high-tension  three-phase  supply  to  direct  current  at  600 
volts  by  means  of  static  transformers  and  rotary  converters,  in  the 
usual  manner,  and  transmitted  direct  to  the  conductor  rails.  In 
addition  to  the  transforming  plant,  the  sub-stations  will  be 
equipped  with  large  storage  batteries  and  automatic  boosters,  which 
alone  will  be  capable,  if  found  necessary,  of  running  a  full  service 
of  trains  for  a  considerable  time.  The  batteries  will  also  be  of 
service  in  relieving  the  power  house  of  heavy  peak  loads  incidental 
to  the  operation  of  the  electric  trains. 

The  site  obtained  for  the  erection  of  the  power  .station  buildings 
will  also  provide  ample  accommodation  for  the  shed  for  repairing 
and  overhauling  the  electrical  equipment,  and  as  the  position  is 
approximately  in  the  centre  of  the  system  it  will  tend  to  reduce 
dead  mileage  and  also  facilitate  the  handling  of  the  trains 
generally.  Further,  this  will  enable  the  administrative  work  to 
be  centralised,  and  thus  obviate  duplication  of  supervision. 

The  rolling  stock  will  be  of  the  most  modern  type,  and  will  con- 
sist of  motor-cars,  trailers  and  driving  trailers,  and  every  considera- 
tion has  been  given  to  the  seating  accommodation,  lighting,  heat- 
ing, kc,  to  ensure  the  maximum  of  comfort  for  passengers.  The 
trains  will  be  operated  on  the  multiple  unit  system,  so  that  they 
may  be  driven  from  either  end  and  can  be  divided  up  in  units  of 
such  number  of  coaches  as  may  be  required  to  suit  the  conditions 
of  the  traffic.  The  number  of  motor-cars  required  for  the  proposed 
service  will  be  about  100,  and  during  the  busy  hours  it  is  proposed 
to  run  a  service  with  five-minute  intervals  between  trains  on  the 
Watford  section  of  the  line.  The  electrical  equipment  will  be  of 
the  four-motor  type,  with  motors  of  large  capacity,  and  it  is 
intended  to  operate  at  a  high  schedule  speed  and  with  an  accelera- 
tion second  to  none  in  the  country.  The  stock  for  working  over 
the  Bakerloo  "  tube  "  will  be  of  special  design,  as  it  is  necessary  to 
bring  it  within  the  limits  imposed  by  the  diameter  of  the  "tube," 
and  also  to  allow  for  the  difference  in  the  heights  of  the  platform 
levels. 

The  company  in  embarking  on  this  undertaking  have  left  no 
stone  unturned  to  give  to  the  public  the  most  up-to-date  system 
which  engineering  science  can  produce  in  every  respect  suitable  to 
the  local  conditions,  details  having  been  most  carefully  considered 
with  this  object  in  view. 


BUSINESS  NOTES. 


Trade  Announceiueuts. — The  West  India  and 
Panama  Telegraph  Co,,  Ltd.,  has  removed  to  Spencer  House, 
South  Place,  Finsbury,  E.G. 

Messrs.  Feedk,  Hodgson  4:  Co.,  of  24,  Queen  Victoria  Street. 
E.G.,  have,  owing  to  increased  business,  added  to  their  telephone 
lines,  which  are  now  as  follows  : — City,  4C74  (two  lines)  ;  Hamp- 
stead,  5721  and  5665. 

Consolidated  Diesel  Engine  Manufacturebs,  Ltd.,  and 
Diesel  Engine  Co  ,  Ltd.,  announce  that  their  telephone  number 
is  now  "  2245  City  "  (three  lines). 

Mr.  Alan  Williams,  late  with  Messrs.  Croinpton  &  Co.,  Ltd., 
has  started  business  at  9,  Queen  Victoria  Street,  London,  E.G.,  where 
he  will  deal  principally  in  switchgear  and  switchboards  made  by 
Messrs.  Eckstein,  Heap  &  Co.,  Manchester,  and  in  high-speed  gas 
engines  made  by  the  Anderston  Foundry  Co.,  of  Glasgow. 


Catalog:nes  and  lists. — From  Mr.  C.  S.  Northcote 

we  have  received  a  leaflet  of  his  "  Utopian  "  lavatory  basin  (Therol 
system)  to  give  hot  and  cold  water  supply  without  pipes.  It  is  a 
portable  lavatory  equipment  provided  with  a  cupboard  containing 
a  storage  tank  for  water  with  space  below  for  soap,  towels, 
brushes,  A;c.  Beneath  the  basin  is  the  electric  heater,  which  runs 
on  the  ordinary  lighting  circuit,  and  a  waste  water  receptacle. 

Mr,  H.  R.  Witting,  41,  Berners  Street,  London,  W. — Eight-page 
list  describing,  and  pointing  out  the  advantages  of,  the  Mdller 
single  pocket  air  filter. 

Messrs  J.  C.  Fuller  c<c  Son,  Ltd,,  Wick  Lane,  Old  Ford  Road, 
Bow,  E. — Eight-page  list  containing  illustrated  particulars  and 
tabulated  sizes,  dimensions  and  prices  of  their  patent  block  accumu- 
lators for  telegraph  service,  train  lighting,  house  lighting,  motor- 
car and  motor-boat  service. 

The  Electrical  and  Engineering  Supplies  Co.,  Harold 
Wood,  Essex. — Leaflet  showing,  and  giving  prices  of,  decorative  out- 
fits for  lighting  Christmas  trees,  also  for  shop  window  and  interior 
illumination  and  display.     Copies  will  be  sent  on  application. 

Messes.  Evershed  \  Vionoles,  Ltd.,  Acton  Lane  Works, 
Chiswick,  London,  W. — Sixteen-page  pamphlet  containing  an 
abridged  description  of  their  Dionic  water  tester,  also  its  uses, 
method  of  testing,  prices,  and  so  on. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby.— List 
No.  3.S9  (20  pages),  containing  a  full  and  well-illustrated  account 
of  their  new  steam,  water,  and  air  flow  meters,  which  are  shown  in 
our  "  New  Devices  "  section  to-day. 

The  General  Electric  Co.,  Ltd,,  67,  Queen  Victoria  Street, 
London,  E.C.^Supplementary  section  ("  0  "  1644)  of  12  pages  con- 
taining illustrated  particulars  and  prices  of  "  Geeko  "  lamps  and 
electrical  novelties,  including  pocket  lamps,  torches,  electric 
candles,  hand  lamps,  model  tiubines  and  generators,  electric  docks, 
massage  vibrators,  and  so  on. 

British  L.M.  Ericsson  Manufacturing  Co.,  Ltd.,  4,  Chancery 
Lane,  London,  W.C. — Two  illustrated  leaflets  giving  brief  informa- 
tion and  prices  relating  to  two  types  of  their  battery  ringing  wall 
telephones. 

The  Concordia  Electric  Wire  Co.,  Ltd,,  Crown  Parade, 
Cricklewood  Lane,  London,  N.W. — 2U-page  catalogue  (No.  103) 
giving  a  large  amount  of  tabulated,  technical  and  commercial  data 
regarding  their  "  Concordin "  high  resistance  wire  for  electric 
heating  and  cooking  apparatus.  Prices  of  these  wires  and  ribbons 
are  also  given  in  tabular  form. 

Messrs.  Simplex  Conduits,  Ltd..  London  and  Birmingham. — 
Twelve-page  illustrated  and  priced  catalogue  (revised),  particular- 
ising their  various  electrical  measuring  instruments,  moving  iron 
and  moving  coil,  in  both  switchboard  and  portable  types,  also 
galvanoscopes,  Wheatstone  bridges,  and  pocket  measuring 
instruments. 

The  Economic  Electric  Co.,  Twickenham,  London,  S.W. — Very 
full  catalogue  of  over  a  hundred  pages  giving  illustrated  par- 
ticulars and  prices  of  a  host  of  small  electrical  apparatus  and 
machines  for  young  students,  amateurs  and  others,  including  many 
lines  suited  for  presentation  purposes  at  this  period  of  the  year. 

Messes.  Baxendale  k  Co.,  Ltd  ,  Miller  Street,  Manchester.— 
Catalogue  of  all  sorts  of  presents  for  Christmas,  including  electric 
table  standards,  flash  lamps,  and  disk  electric  fires. 

Messrs.  Scholey  A:  Co.,  Ltd.,  151,  Queen  Victoria  Street,  E.G. 
— Pamphlet  on  the  "Vulcan"  soldering  and  branding  irons,  show- 
ing a  great  variety  of  patterns.  We  understand  that  these 
appliances  are  in  considerable  demand,  owing  to  their  freedom 
from  the  troubles  which  have  been  met  with  in  the  past,  and 
which  have  created  a  certain  amount  of  prejudice  in  some  quarters 
against  electric  soldering. 

Messrs.  Ward  i^  Goldstone,  Springfield  Lane,  Salford,  Man- 
chester.— This  firm  is  as  usual  laying  itself  out  for  the  supply  of 
fruit,  flower,  and  figure  lamps,  for  Christmas  tree  and  bazaar 
lighting.  A  list  giving  prices  and  illustrations  of  their  series 
strip,  miniature  batten  holders,  and  fancy  lamps,  has  been  issued, 
and  copies  can  be  obtained  on  application. 

For  Sale. — Messrs.  Wheatley    Kirk,  Price  &  Co., 

will,  on  January  14th  and  following  days,  sell  by  auction,  at  Gates- 
head, the  freehold  land  and  buildings,  plant  and  machinery,  good- 
will, stock,  stores,  kc,  of  Messrs.  Ernest  Scott  &  Mountain,  Ltd. 

Messrs.  P.  Huddleston  &  Co,,  will,  on  December  17th,  sell  by 
auction,  at  Dalling  Road,  Hammersmith,  a  large  quantity  of  elec- 
trical apparatus.     See  our  advertisement  pages  to-day. 

Cape  CO[i])er. — At  the  meeting  of  the  Cape  Copper  Co, 
on  4th  inst,  says  the  'J'imrx,  Mr.  J.  E.  Champney  stated  that  the  profit 
for  the  year  amounted  to  f  •'^0,494,  as  compared  with  £i'i0,'<62  in  the 
previous  year.  He  hoped  that  the  present  prices  of  copper  would 
be  maintained  for  some  time. 

Bankruptcy    Proceedinjrs. — Wesley    Suttox,    62, 

Dale  Street,  Liverpool,  lately  trading  in  partnership  with  Samuel 
Lord  and  John  William  Garsden,  under  the  style  of  the  Howe 
Electrical  Engineering  Co. — The  first  meeting  of  creditors  in  this 
matter  was  fixed  for  last  week  at  Liverpool,  but  no  creditors 
attended. 

Crane  Contracts. — Messrs.  Royce,  Ltd.,  of  Traflford 

Park,  Manchester,  have  received  the  following  orders : — To  con- 
struct and  erect  25  electric  gantry  cranes  for  the  Hull  Joint  Dock 
Committee ;  four  similar  cranes  for  the  Alexandra  Dock,  Hull ; 
16  electrically  actuated  jib  cranes  for  South  Australia  ;  two  canti- 
lever loading  stages  with  two  15-ton  cranes  for  South  America. 
In  addition  they  have  orders  for  a  number  of  capstans  of  both  their 
ordinary  and  "  Royce  "  patent  free  Bollard  types. 
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Book  IVotices. — HazelCs  Annual,  1915.  London  : 
ilazell,  Watson  Sc  Viiiey,  Ltd.  38.  (id.  net.— This  useful  work  haa 
now  reached  its  twenty-eiprhth  year  of  issue.  It  is  edited  by  Mr. 
Hammond  JIall,  and  it»  record  of  men  and  niovementB  is  revised 
down  to  as  late  as  November  asth.  As  usual,  there  ia  a  brief  review 
of  electrical  affairs  aince  the  appearance  of  the  last  edition,  and 
other  articles  deal  with  the  cables  of  the  world,  liritish  trade  and 
British  "investments  abroad,  art  and  litoriiturc,  politics  and  sport, 
national  and  other  insurance  ;  indeed,  almost  every  topic  under  the 
Bun  receives  attention  somewhere.  ^The  book  Is  one  that  we  find  it 
well  to  have  always  at  hand. 

Tait't  Eh-clrinil  IHrcctdi-y  of  AiidruUa  iind  j\'iW  Zealand.  Mel- 
bourne and  Sydney  :  The  Miniini  and  Kni/iHivrtny  Jletii'w  t)ffice. 
58.,  post  free  outside  Australia. — This  a  booklet  of  some  80  pages, 
oontainiafi:  the  loUowing  sections  ; — 1. 1)  Alphabetical  list  of  under- 
takinRS,  with  particulars  of  plant,  output,  \;c.  ;  (,2)  list  of  under- 
takings classified  according  to  location  in  Australian  States  or  New 
Zealand  ;  C'*)  engineers  in  charge  of  plants  and  their  addresses.  In 
view  of  the  growth  of  Australasian  electrical  undertakings,  and  the 
interest  that  English  firms  naturally  take  therein,  this  directory 
should  be  of  considerable  service. 

Th,'  Ccnti-al.  (the  .Journal  of  the  Old  Students  of  the  City 
and  Guilds  (Engineering)  College).  Vol.  l.\,  No.  29.  December, 
1912.— An  interesting  account  is  given  of  the  Grand  Central 
Terminal,  New  York,  by  W.  A.  Del  Mar;  the  "Awakening  of 
China  "  is  described  by  W.C.C.  Langdon,  and  the  Compayno  trans- 
mission gear,  power  plants  in  Canada,  and  the  Bruce  electrically- 
controlled  steam  whistle,  are  other  subiects  dealt  with. 

'  I'oulsen  Patent. — According  to  a  notice  in  the  London 
(Ja:ctt/\  Mr.  Justice  Harrington  has  directed  that  the  petition  of 
the  Telegraphone  Corporation,  of  New  York,  as  assignees  of  patent 
No.  M,9iU  of  isyy  (granted  to  Valdemar  Poulsen,  of  Copenhagen, 
for  a  "  Method  of  and  apparatus  for  effecting  the  storing  up  of  speech 
or  signals  by  magnetically  influencing  magnetisable  bodies')  for 
an  extension  of  term,  is  not  to  be  heard  before  March  Ist,  1913. 

Christmas  Holidays. — Mkssks.  M.\\vi)si,i;v"s,  Ltd.,  of 

Dursley,  (Jlos..  announce  that  their  works  will  be  closed  from 
mid-day  on  Saturday,  2l3t  inst.,  to  the  morning  of  Monday,  the 
30th. 

The  Walsall  Blkctrical  Co.,  Ltd.,  of  Walsall,  are  closing 
down  from  Tuesday,  December  24th,  to  30th,  tor  the  holidays. 

Soutli  .Vfrica. — Our  contemporary,  the  Jliilish  and  Soul  It 

African  J'Jj'jnirt  Gazffti;  states  that  so  rapid  is  the  growth  of  the 
demand  for  electric  current  at  Lourenvo  iMarques  that  the  Delagoa 
Bay  Development  Corporation,  Ltd.,  have  been  compelled  to  order 
further  generating  plant.  There  is  also  a  corresponding  develop- 
ment of  the  market  for  fittings  and  small  motors. 

The  same  journal  also  states  :-"  The  proposal  for  electric 
light  and  telephones  at  Elizabethville,  Katanga,  still  hangs 
fire  pending  local  support.  A  trackless  tram  scheme  has 
at  last  been  adopted  by  the  Boksburg  Municipality,  and  con- 
tracts have  been  awarded.  It  is  praposed  to  establish  a  water 
and  electric  light  supply  at  Eriielo,  Transvaal  Province,  at  a  total 
cost  of  about  £-'2,500.  An  electric  lighting  scheme  is  being  con- 
sidered at  Estcourt,  Natal  Province.  A  hydro-electric  power  scheme 
is  being  considered  by  the  Harrismith  (O.F.S.  Province)  Muni- 
cipality, which  will  involve  the  purchase  of  a  consid^able  quantity 
of  machinery  and  plant. 

"  The  Rand  Water  Board  are  in  the  market  for  an  electrically- 
driven  high-lift  centrifugal  pump  for  their  End  Street  depot." 

Dissolutions   and   Liquidations. — Forkicn    Radial 

Axle  Cars,  Lxn. — A  petition  for  winding  up  this  company  has 
been  presented  by  Messrs.  Milnes,  Voss  A:  (3o.,  Ltd.,  of  Birkenhead, 
creditors,  and  it  is  to  be  heard  on  January  14th  in  London. 

Raworth's  Traction  Patents,  Ltd. — A  meeting  is  to  beheld  at 
120,  Bishopsgate  Street,  E.C.,  on  January  14th  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr.  F.  J.  Riches. 

Shims  Marneto  Co.,  Ltd. — This  company,  of  Kimberley  Road, 
Kilburn,  N.W..  is  now  winding  up  voluntarily.  A  meeting  of 
creditors  is  called  for  December  17th  at  the  Institute  of  Chai'tered 
Accountants,  Great  Swan  Alley,  E.C. 

CowPER-COLi«  iNVENTinss  DEVELOPMENT  Co.,  Ltd. -  -A  meeting 
of  creditors  was  called  for  11th  inst.  at  Westminster. 

North-Western'  Electricity  i  Power  Gas  Syndicate,  Ltd. 
— A  meeting  will  be  held  at  Hauley  on  January  7th  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  C.  E.  Bullock. 
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Algeria, — A  concession  has  been  granted  to  Mons.  A. 
Grammont,  of  Pont  de  Cheray  (leere),  to  lay  down  four  lines  of 
electric  tramways  in  the  city  of  Constantine,  Algeria. — La  Liimiere 
Electriqur. 

Batley. — The  electrical  engineer  has  been  instructed  to 
prepare  and  submit  plans  and  estimates,  with  a  view  to  an  early 
application  to  the  L.G.B.  for  sanction  to  the  raising  of  a  loan  for 
an  extension  of  the  present  generating  and  distributing  plant,  pro- 
viding as  alternatives  (o)  a  steam,  and  (*)  a  gas  generating  plant. 


Bedford.— The  T.C.  has  decided  to  install  a  lOO-KW. 
Dienel  engine  and  alternator,  to  be  constructed  by  Messrs.  W.  H. 
Allen,  in  the  power  station  ;  the  cost,  £8,980,  is  covered  by  the  loan 
application  to  the  L.G.B.  mentioned  in  our  last  isiiue. 

Brazil, — A  syndicate  lias  been  formed  at  Blumenan,  in 
the  province  of  Santa  Caterina,  to  establish  a  large  power  station  at 
falls  on  the  River  Itajahy  in  order  to  supply  electricity  for  lighting 
and  power  purposes  to  the  city  and  suburbs. 

Brighton — Hove, — With  reference  to  the  electricity 
question  at  llove,  the  Brighton  T.C.  has  passed  a  resolution 
retiuesting  the  Lighting  Committee  to  take  into  consideration  the 
question  of  negotiating  with  the  Hove  T.C.  as  to  the  .supply  of  elec- 
tricity in  bulk  to  Hove. 

Burton-on-Trent, — Application  is  to  be  made  to  the 
L.G.B.  for  sanction  to  borrow  £8,.')00  to  provide  for  expenditure  on 
mains,  services  and  transformers  during  the  next  three  years  ;  nO 
electric  irons  are  to  be  purchased  for  distribution  amongst  consumers, 
and  after  one  month's  trial,  such  consumers  are  to  be  asked  to  pur- 
chase them  through  local  contractors. 

Canada, — The  Calgary  Power  Co.  is  about  to  spend 
*1, 000,000  (£21)0,000)  on  two  additional  units  at  its  hydro-electric 
station,  making  the  plant  equivalent  to  20.000  n.i".  in  all.  Prices 
for  power  will  be  reduced.  The  city  electrical  department  has  put 
in  3,200  new  lighting  connections  during  1912. 

Subject  to  the  approval  of  the  necessary  loan  by  the  b'lrgesses, 
estimates  for  the  following  additional  electrical  equipment  have 
been  authorised  at  Regina :  l,r)00-KW.  set  already  ordered  for 
delivery  in  August,  1913,  £8,000  ;  poles  and  wires,  i;i.5,00ii  :  street 
lighting  extensions,  £4,000  ;  meters,  £4,000.  The  demand  for 
electricity  has  increased  from  S33,039  units  in  1907,  to  4,179.94'^ 
units  in  1912  The  estimated  demand  in  1913  is  put  at  7,000,000 
units.  The  pumps  for  the  city  water  supply  are  at  present  operated 
in  connection  with  the  power  station,  but  in  the  new  power  house 
about  to  be  put  in  hand  the  two  services  will  be  separated. 

Ciiesliani. — With  reference  to  the  street  lighting  ques- 
tion, the  Bucks.  C.C.  has  passed  a  resolution  dispensing  with  the 
penalty  imposed  by  the  Local  Government  Act  in  the  case  of  five 
members  of  the  I'.D.C.  who  are  .shareholder.s  in  the  Gas  Co.,  "  So 
as  to  enable  them  to  freely  vote  on  the  question  at  which  tenders 
for  the  supply  of  gas  or  electricity  for  public  lighting  or  power 
are  considered  and  dealt  with  by  the  U.D.C.  ' 

Clacton-on-Sea, — The  U.D.C.  on  December  4th  decided 
to  apply  to  the  L.G.B.  for  a  loan  of  £5,100  for  the  provision  of  a 
Diesel  oil  engine  and  generating  set  of  2."<0kw.  capacity. 

Continental  Xotes. — Acstria. — According  to  a  return 
lately  issued  by  the  Electrotechnische  Verein,  of  Vienna,  there  are 
now  close  on  1,000  electric  lighting  undertakings  in  Austria, 
supplying  current  to  nearly  2.000  towns  and  villages. 

Denmark. — A  municipal  central  electric  lighting  station  i-» 
about  to  be  established  in  the  town  of  Struer,  Jutland,  the  contract 
for  the  work  having  been  secured  by  the  SiemensSchuckertwerke. 

The  Sydostsjalland  Electricitiits  Aktieselskab  is  the  name  of  a 
company  which  is  reported  to  be  in  course  of  formation  at  Kjoge, 
to  establish  a  large  generating  station  for  the  supply  of  electricity 
for  lighting  and  power  purposes  in  the  southern  portion  of  the 
Island  of  Zeeland. 

SPiViN. — La  Sociedad  Energia  Electricade  Cataluna,  of  Barcelonn, 
is  increasing  its  capital  to  £80,000,  for  the  purpose  of  extending 
its  operations  in  the  province  of  Catalonia. 

Norway. — The  Kyfylke  Electrical  Works,  which  owns  several 
waterfalls  in  the  neighbourhood  of  Stavanger,  has  just  completed  the 
first  power  station  at  one  of  the  falls.  In  the  first  instance  only 
about  2,000  H.P.  has  been  utilised,  of  which  1,.">00  H.l>.  has  been  con- 
tracted for  by  the  Stavanger  Electrical  Steel  Works,  where  the 
machines  are  now  being  installed.  The  plant  of  the  Ryfylke  Elec- 
trical Works  was  subjected  to  a  trial  run  recently  with  very  fatisfac- 
tory  results.  The  generators  are  two  in  number,  of  1,000  h.p.  each  ; 
one  of  them  has  been  delivered  by  the  Brown-Boveri  Co.  and  the 
other  by  Messrs.  Siemens-Schuckert. 

The  Norwegian  Company  Meraker  Brug  has  recently  appliei  to  the 
Government  for  a  concession  for"ransmitting  l."j,00o  h.p.  from  the 
waterfalls  at  Meraker  to  the  seaside  at  the  Trondh jemsfiord,  where  the 
company  owns  excellent  sites  suitable  for  industrial  purposes,  at 
Hommelviken  as  well  as  at  Murviken.  The  energy  to  be  trans- 
mitted is  to  be  derived  from  the  Gjossefos,  which  is  now  being 
harnessed.  The  utilisation  of  this  fall  is  not  an  easy  ta^k,  as  the 
water  will  have  to  be  conducted  throngh  a  tunnel  about  900  ra.  long, 
which  will  require  considerable  expenditure  of  capital. 

The  same  company  only  a  few  months  ago  lost  by  fire  pne  of  its 
pulp  mills  at  Meraker.  Instead  of  rebuilding  this  mill,  it  has  now 
been  decided  to  utilise  the  surplus  energy  for  the  electrical  smelting 
of  ore,  and  the  necessary  steps  have  already  been  taken  for  the 
erection  of  smelting  works  on  the  site  of  the  pulp  mill. 

The  utilisation  of  the  Trollhattan  Waterfall  for  the  generation 
of  electrical  energy  has  been  of  direct  benefit  to  the  City  of 
Gothenburg,  which  is  now  ilUiminated  by  electricity  at  an 
extremely  low  cost.  Last  winter  efforts  were  made,  not  only  to 
utilise  the  current  for  "industrial  purposes,  but  to  extend  its 
adoption  for  the  heating  of  public  and  private  buildings.  These 
efforts  have  proved  a  great  success.  In  consequence,  a  dearth  of 
heating  apparatus  has  manifested  itself,  and  manufacturers  might 
find  profit  in  directly  catering  for  this  opening. — Elehtrvtrelinih 
iinil  ^fasch'uienlian. 
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Conway. — The  town  clerk  submitted,  at  the  meeting  of 
the  T.C.  on  December  4th,  correspondence  between  himself  and  the 
B.  of  T.  respecting  an  application  by  the  Council  for  a  further  ex- 
tension of  time  to  carry  out  the  obligations  under  the  Electric 
Lighting  Order.  It  was  decided  to  inform  the  B.  of  T.  that  the 
question  of  electric  lighting  was  receiving  the  Council's  attention. 
The  engineer  was  requested  to  submit  at  the  next  meeting  a  report 
as  to  a  scheme  for  the  electric  lighting  of  the  Conway  Bridge 
Embankment. 

Crewe. — The  T.C.  decided  on  Wednesday  last  to  replace 
:'.0  to  40  oil  lamps  in  the  Coppenhall  district  with  electric  lights. 

Doncaster. — The    manager  of  the  electricity   works  has 

been  authorised  to  complete  arrangements  for  the  holding  of  an 
electrical  exhibition  in  the  Guild  Hall.  Admission  will  be  by  ticket, 
which  may  be  obtained  from  the  electricity  works  or  from  any  of 
the  electrical  contractors  in  the  town. 

The  T.C.  decided  on  the  4th  inst.  to  borrow  £5,000  in  respect  of 
the  proposed  extension  of  electric  cables  to  Balby  and  Hexthorpe 
and  £3,000  in  respect  of  the  extension  at  Bentley,  for  which  a  pro- 
visional order  is  now  being  sought. 

East  Ham. — The  engineer  has  been  directed  to  prepare 
a  report  upon  the  question  of  giving  a  supply  of  electricity  in  bulk 
to  Barking,  and  also  as  to  whether  a  portion  of  that  Council  s 
tramways  over  which  it  is  proposed  to  make  through  running 
arrangements  from  Aldgate  should  be  leased. 

Epsom. — The  U.D.C.  on  the  ;'.rd  inst.  decided,  after 
hearing  reports  from  the  electrical  engineer  and  waterworks  con- 
sulting engineer,  to  accept  the  offer  of  the  Electricity  Supply  Com- 
mittee to  undertake  the  whole  of  the  pumping  atthe  waterworks  at 
a  cost  of  3:ld.  per  1,000  gallons.  The  pumping  is  at  present  being 
done  by  suction  gas.  The  cost  of  installing  the  necessary  plant  and 
laying  the  main  will  be  £850. 

Hastings. — The  owners  of  machinery  in  Hastings  and 
St.  Leonards  are  up  in  arms  at  a  decision  of  the  Assessment 
Committee  to  assess  machinery  specially.  In  this  matter,  we  under- 
stand, the  Overseers  and  Assessment  Committee  are  at  variance,  the 
former  contending  that  it  is  unwise  in  a  place  where  there  is  com- 
paratively little  machinery,  thus  to  tax  local  industry. 

Hazel  Grove  (near  Stockport).— At  a  meeting  of  the 

U.D.C,  it  was  reported  that  representatives  of  the  Council  had  had 
an  interview  with  Parliamentary  agents  in  London  respecting 
application  to  the  B.  of  T.  for  an  order  to  supply  electricity  within 
the  district,  and  that  the  Electricity  Sub-Committee  had  received 
and  considered  an  up-to-date  report  from  Mr.  Crews  (consulting 
engineer)  upon  a  scheme  of  electricity  supply  together  with  an 
estimate  of  the  cost.  It  was  decided  that  application  be  made  to 
the  B.  of  T.  for  a  prov.  order  for  the  purpose  named,  and  that  the 
seal  of  the  Council  be  affixed  to  the  memorial  praying  for  such 
order. 

Holmfortb  (Yorks.).— At  the  last  meeting  of  the 
Council,  it  was  stated  that  the  application  of  the  Council  for  a 
prov.  order  had  received  the  assent  of  the  Select  Committee 
of  the  House  of  Commons.  The  Electricity  Committee  of  the 
Council  is  now  in  communication  with  the  Yorkshire  Electric 
Power  Co.,  in  respect  to  arranging  terms  for  the  supply  of  electric 
power  required  by  the  Council. 

lisbellaw  (Co,  Fermanagh).— With  the  electric  light- 
ing of  the  houses  in  Lisbellaw,  the  village  now  has  quite  an  up-to- 
date  appearance.  A  movement  is  being  set  on  foot  to  light  the 
streets  also  with  electricity.  The  sanction  of  the  Rural  Council  to 
carry  overhead  wires  and  strike  a  rate  for  the  village  to  cover  the 
cost  of  the  lighting  will  be  sought. 

Liverpool. — The  men  employed  in  the  electrical  depart- 
ment of  the  shore  gangs  of  several  of  the  leading  steamship  com- 
panies of  Liverpool,  came  out  on  strike  last  week  for  an  increase 
of  wages  to  393.  9d.  per  week  and  shorter  hours.  At  present  the 
wages  range  from  368.  to  37s.  6d.  per  week. 

Llanfair  Caereinion, — An  E.L.  scheme  for  the  parish 

has  been  prepared  by  Mr.  B.  Thomas,  of  Manchester,  and  as  the 
canvass  for  consumers  has  exceeded  all  expectations,  it  will  be 
carried  out.  The  capital  expenditure  is  placed  at  £1,000.  Mr. 
David  Davies,  M.P.,  has  offered  to  take  £500  in  shares  in  the 
company  to  be  formed. 

Leeds. — At  the  City  Council  on  the  4th  inst..  Alderman 
Smithson  moved  that  the  section  of  the  Parliamentary  BUI,  which 
empowers  the  Corporation  to  .acquire  lands  in  the  city  and  to  erect 
an  electrical  generating  station  and  other  works,  be  deleted. 
Thirty  voted  for,  and  30  against  the  motion,  and  the  town  olerk 
said  that  the  resolution  to  exclude  the  section  having  b^en  defeated, 
the  clauses  remained  in  the  Bill,  but  it  was  necessary  that  the 
Bill  be  approved  by  at  least  35  votes  of  members  of  the  Council, 
and  as  that  number  had  not  been  forthcoming,  that  portion  of  the 
Bill  automatically  fell  to  the  ground. 

London. — Woolwich. — To  enable  consumers,  who  are 
supplied  under  contract  and  purchase  more  current  than  they  are 
able  to  consume  under  the  normal  working  of  their  business,  to 
use  the  excess  current  by  additional  connections,  it  has  been  decided 
to  allow  these  consumers  whose  premises  are  wholly  lighted  by 
electricity,  to  install  additional  arc  or  other  lamps  without  increas- 
ing the  normal  maximum  demand  charge,  provided  that  they 
agree  to  pay  an  additional  sum  over  and  above  such  charge  at  the 


rate  of  £5  per  KW.  installed,  all  current  used  being  charged  at  Id, 
per  unit,  with  discount  allowances  as  under  principal  contracts. 
To  those  consumers  who  are  supplied  at  the  flat  rate  charge,  and 
who  desire  to  make  temporary  additions  to  their  installations  for 
decorative  or  display  purposes,  a  charge  of  £1  lUs.  per  KW.  is  to  be 
made.  An  agreement  has  been  sealed  with  the  West  Ham  Corpora- 
tion consenting  to  its  giving  a  supply  of  energy  to  Pearson  &  Son, 
Ltd.,  for  use  under  their  contract  for  the  construction  of  the  South 
Albert  Dock,  upon  payment  by  the  West  Ham  Corporation  of  £30 
per  annum  during  the  whole  of  the  period  of  supply. 

Fdlham.  -  The  electrical  engineer  has  been  directed  to  prepare 
a  scheme  for  lighting  High  Street,  Hill  Road,  Broadway,  and 
Merton  Road,  with  300-c.P.  metallic-filament  lamps  in  lieu  of  the 
present  50-c.P.  size  and  existing  arc  lamps. 

POPLAK, — The  Electricity  Committee  states  that  it  has  received 
a  report  from  the  electrical  engineer  upon  the  policy  and  progress 
of  the  undertaking.  This  report  shows  that  the  revised  system  of 
charging,  on  the  basis  of  a  iixed  charge  per  annum,  and  id.  per 
unit  on  consumption,  has  resulted  in  a  large  increase  of  business. 
Until  the  present  year  the  normal  annual  increase  has  averaged 
1  million  units  since  1906,  with  an  increase  in  demand  of  from 
300  to  400  KW.  per  annum.  The  increase  in  output  this  year  will 
be  from  2i  to  3  million  units,  with  an  increased  demand  of 
1,000  KW.  The  total  rated  capacity  of  the  plant,  before  the  present 
extensions  were  entered  upon,  was  4,200  KW.  ;  the  plant  nearly 
ready  for  use,  and  in  course  of  completion,  in  the  new  building,  is 
rated  at  ti,000  KW.,  making  a  total  of  10,200  KW.  The  showroom 
in  East  India  Dock  Road  has  proved  self-supporting,  and  has  been 
of  considerable  benefit  to  the  undertaking  in  tbe  rapid  extension 
of  business. 

Mickleover. — The  Repton  R.D.C.  has  consented  to 
Derby  T.C.  obtaining  a  prov.  order  for  electric  light  at  Mickleover. 

Newport  (Mon.).— The  T.C,  on  the  10th  inst.,  con- 
firmed the  recommendation  of  the  Electricity  and  Tramways  Com- 
mittee to  enter  into  supplemental  agreements  with  the  General 
Electric  Co.  in  regard  to  their  existing  contracts.  The  Committee 
also  placed  on  record  its  "  appreciation  of  the  able  services  rendered 
by  Mr.  Nichols  Mooie,  the  borough  electrical  engineer,  in  carrying 
through  the  negotiations  with  the  General  Electric  Co." 

North  Bierley. — The  Guardians  are  seeking  information 
as  to  the  cost  of  installing  electric  light  at  their  workhouse  at 
Clayton,  in  place  of  gas. 

Pontefract. — At  the  meeting  of  the  T.C.  on  Thursday 
last  week  it  was  reported  that  the  transfer  of  the  Council's  powers, 
under  its  Electric  Lighting  Order,  to  the  Yorkshire  (West  Riding) 
Electric  Tramways  Co.,  had  been  completed. 

Portsmouth. — With  reference  to  the  tenders  received 
for  installing  the  electric  light  at  the  infirmary  extensions,  the 
B.  of  G.  has  decided  to  have  the  specifications  amended,  as  required 
by  Mr.  Foale  and  the  architect,  Mr.  Smith. 

Reading;. — The  T.C.  has  invited  the  Electric  Supply  Co., 
Ltd.,  to  tender  for  lighting  the  streets  in  the  borough. 

Rochdale. — With  reference  to  our  brief  note  of  last 
week,  stating  that  the  Gas  and  Electricity  Committee  had  decided 
that  application  be  made  to  the  L.G.B.  for  sanction  to  borrow 
£30,000  for  exiensions  to  electricity  works  and  plant,  the  following 
are  the  detailed  particulars  : — Engine  room  and  boiler  house 
extensions,  water  settling  tank,  and  strainer  gear,  £."),500  :  two 
three-phase  steam  turbo-alternators,  with  cable  connections.  Two 
condensers,  with  pumps,  pipework,  valves,  and  meters  :  suction, 
delivery,  exhaust,  and  drain  pipes  ;  one  500-KW.  three-phase  motor 
alternator,  with  calde  connections.  Additional  switchboard  panels, 
£13,160  ;  two  water-tube  boilers,  and  superheaters,  and  econo- 
misers.  Two  boiler  feed  pumps,  with  suction  and  feed  pipes,  hot 
well,  cold  water  tank,  and  valves.  Steam  blow-down  and  drain 
pipes  with  valves.  Coal  and  ash  elevators,  and  storage  bunkers, 
£9,260 ;  induced  draught  plant  for  old  chimney,  £500  ;  trans- 
formers, wiring,  and  contingencies,  £1,580  :  total,  £30,000. 

The  suggestion  to  light  the  Town  Centre  by  electricity  has  been 
deferred  owing  to  the  pressing  demand  for  current  elsewhere. 

St,  .4nnfS-on-Sea. — The  U.D.C.  has  resolved  that 
application  be  made  to  the  L.G.B.  for  sanction  to  borrow  £6.C0O  for 
mains,  services,  and  meters. 

St.  Helens.— The  T.C.  has  applied  to  the  B.  of  T.  for  a 

loan  of  £6,800  for  electricity  purposes — viz.,  transformers,  £1,000  ; 
sub-station  building,  £500  ;  sub-station  equipment,  £600  ;  over- 
head mains,  £1.000  ;  underground  mains,  £3,000  ;  services,  £700. 

Sheffield. — For  the  years  ending  March  2.jth,  1913,  and 
1914,  the  Electric  Light  Committee  estimates  that  it  will  have  a 
surplus  of  .€3,314  and  £10,695  respectively.  The  total  income  is 
estimated  at  £107,688  and  £121.130,  aa  against  an  expenditure  of 
£40,882  and  £44,639.  Regarding  the  tramway  undertaking,  it  is 
estimated  that  the  total  receipts  for  the  two  years  will  amount  to 
£355,233  and  £363,019,  while  the  estimated  net  balance  is  expected 
to  amount  to  £27,740  and  £26,058  respectively. 

Southampton, — The  T.C.  has  decided  to  hire  out  electric 
radiators  at  a  rental  of  2s.  6d.  per  quarter,  with  25  per  cent,  per 
annum  additional  rent  for  radiators  above  the  value  of  508.  ;  100 
radiators  are  to  be  purchased  forthwith. 

Stoke-on-Trent.— The  T.C.  has  applied  to  the  L.G.B. 
for  a  loan  of  £  12,000  for  prospective  and  current  work  in  connection 
with  the  electricity  undertakings  in  the  borough. 
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Stretford, — Application  is  to  be  made  to  the  L.G.B.  for 

sanction  to  borrow  £5,500  for  distributors  anfl  services  and  £2,000 
for  motors.  At  a  recent  meeting'  of  the  E.L.  Committee,  the  chair- 
man reported  at  some  longtli  upon  the  financial  results  of  the 
working'  of  the  unricrtakin;j  for  the  past  year,  and  stated,  with 
respect  to  the  forthcomin);  year,  that  the  increased  cost  of  coal 
would  add  materially  to  the  cost  of  production,  but  in  all  pro- 
bability this  would  be  largely  compensated  by  the  increased  price 
obtainable  from  the  Corporation  for  current  supplicil  for  traction 
purposes.  The  Committee  has  decided  to  reappoint  Mr.  Miller 
consultinK'  ensrineer  for  the  year  endinpr  October  Hist  next. 

Swaiiscoiiibe.— The  (iniveseiul  T.C.  has  appHed  to  the 
Dartford  It  D.C.  for  consent  to  mains  being  laid  at  Swanscombe  for 
the  supply  of  current  to  the  Empire  Cement  Co.  and  other  intcndinf; 
consumers.  At  a  meetinjf  of  the  R.D.C.  on  December  ;^rd,  there 
was  slight  objection  to  the  apiilication,  and  the  matter  was  deferred 
for  fuller  particularn  to  be  obtained.  Some  10  years  ago  the 
Oonnoil  consented  to  a  prov.  order  for  electric  light  being  obtained 
by  a  private  company,  but  the  scheme  never  matured. 

Swindon. — Tlie  T.C.  on  December  3rd  decided  to 
rcsoiiid  the  acceptance  of  the  tender  of  the  Diesel  Engine  Co.  for  a 
Diesel  generating  set.  A  special  meeting  is  to  be  called  to  further 
consider  the  matter. 

Tonbridjfc. — A  L.G.B.  inquiry  was  held  last  week  into 
the  application  of  the  U.D  C.  for  a  loan  of  i;2,5ti0  for  additional 
generating  plant,  and  £1,000  for  mains  extensions.  There  was  no 
opposition.     The  Council  proposes  to  install  a  100-KW.  set. 

Torquay . — To  all  consumers  who  use  over  1,000  but 
not  more  than  2  dOO  units  of  electricity  in  any  quarter  for  heating, 
cooking,  and  other  domestic  purposes  except  lighting,  a  reduced 
charge  of  'ltd.  is  to  be  made,  while  those  who  exceed  2,000  units 
are  to  pay  at  the  rate  of  'Sd.  per  unit. 

Walsall.— The  T.C.  is  being  nsked  by  the  Electricity 
Committee  to  sanction  the  laying  of  a  cable  at  an  estimated  cost  of 
£  1, 100,  from  the  generating  station,  for  the  purpose  of  supplying  the 
Caldmore  district  with  alternating  current,  and  also  providing  the 
means  for  augiut  nting  in  the  immediate  future  the  supply  to  the 
Highgate  district. 

West  .Ifrica. — A  survey  is  now  being  made  on  parts  of 
two  rivers  in  the  Congo,  having  an  aggregate  length  of  450  miles, 
with  the  idea  of  exploiting  their  water-powers  in  the  generation  of 
electricity,  also  to  improve  the  navigation.  It  is  expected  that  the 
work  will  take  about  one  and  a-half  years  to  complete.  Ahirun 
Eni/imvri)ii/. 

West  Hani. — The  Electric  Light  Committee  has  received 
a  letter  from  the  Barking  UD.C,  stating  that  the  Council  has  had 
under  consideration  the  question  of  extending  the  generating 
plant,  but  before  coming  to  a  decision  thereon  it  de«ired  to  know 
whether  the  West  Ham  authority  would  be  prepared  to  give  a 
supply  of  electricity  in  bulk,  or,  alternatively,  whether  West  Ham 
would  ibe  prepared  to  consider  the  question  of  the  transfer  to  it 
of  the  Barking  Council's  Electric  Lighting  Order,  and  the  works 
executed  thereunder,  upon  terms.  Having  fully  considered  these 
terms  for  a  bulk  supply,  the  Committee  has  decided  not  to  entertain 
the  application. 

Wimbledon. — Application  is  to  be  made  totheL.Ci.B. 
for  sanction  to  borrow  £5,(i50  made  up  as  follows ; — Mains  and 
house  services,  £S,000  :  transformer  .  sub-stations,  £800;  meters, 
£1,850.  It  has  been  decided  to  fix,  at  a  cost  not  to  exceed  £10.1, 
two  air  filters  on  the  two  1,000-KW.  alternators  at  the  electricity 
works,  in  order  to  minimise  the  risk  of  breakdowns,  owing  to  the 
accumulation  of  dry  dust. 

Woodbridge. — The  U.D.C.  has  approved  of  the  electric 
light  scheme,  submitted  by  the  Rural  District  Electricity  Cnder- 
takings,  Ltd..  and  given  permission  fo:  the  use  of  overhead  and 
underground  mains. 


TRAMWAY  and  RAILWAY  NOTES. 


Ai'Crina;ton. — The  borough  electrical  engineer,  the  town 
clerk  and  the  chairman  of  the  Electricity  Committee  -have  had  a 
conference  with  representatives  of  the  Haslingden  Corporation, 
with  a  view  to,  adjusting  details  in  respect  of  the  >upply  of  energy 
for  tramway  purposes  as  given  and  metered  at  the  Baxenden 
boundary,  and  it  is  understood  they  will  be  able  to  lay  before  the 
next  meeting  of  the  Committee  terms  for  a  more  satisfactory 
adjustment  of  the  matter. 

Ayr. — The  local  tramway  system  is  to  be  extended  to  the 
racecourse.  The  Western  Meeting  Club  and  the  proprietors  of 
Craigie  and  Auchincruive  estates  have  agreed  to  give  the  necessary 
ground  and  road  improvement  alone  costing  £2,000. 

Canada. — An  electric  railway,  29  miles  in  length,  from 
Lacombe  (Alberta)  to  Rimbey,  via  Gull  Lake  and  Bentley,  is 
projected.  There  will  be  four  stations,  each  equipped  with  facilities 
for.  loading  wheat. 

During  the  first  10  mouths  of  1912  over  1,500,000  passengers  were 
carried  on  the  Regie  a  (Sask.)  electric  street  cars,  the  fares  paid 
being  £15,030.     The  surplus  on  operation  has  amounted  to  £3,650, 


and,  after  paying  interest  charges,  there  is  a  net  profit  of  over 
£l,(i00.  The  existing  14  miles  of  line  will  be  extended  in  1913, 
and  the  rolling  stock  triplicated.  The  city  authorities  propose  to 
construct  a  spur  line  of  the  electric  tramway  to  the  proposed  new 
garbage  in<-inerator  for  the  purpose  of  conveying  street  and  house 
refuse 

Bra/.il. — .V  contract  has  been  signed  between  Dr.  Carl 
otto  .liiokstein  and  the  T.C.  of  Thomazina,  province  of  Parana,  for 
the  installation  of  electric  tramways  between  Mineira  and' 
the  city,  with  branch  lines  to  such  points  as  are  found  necessary. — 

Ji,'n„-  />niti./,o-  </<>  rEh;-lri<'itr. 

Continental  Xotos. — Fh.\nx'k. — On  Saturday  last  traffic 
on  the  Paris  Metropolitan  Railway  and  tramways  of  the  Eastern 
Co.  was  held  up  for  two  hours,  owing  to  a  short-circuit  which 
occurred  at  the  St.  Denis  generating  station.  This  also  affected  the 
general  lighting  supply  in  the  North  of  Paris,  which  was  not 
restored  to  the  normal  until  midnight.  The  situation  has  naturally 
provoked  a  good  deal  of  criticism  in  the  local  Press. 

The  I'rench  Minister  of  Public  Works  lias  approved  a  scheme  for 
the  construction  of  an  electric  railway  between  Villefranche  and 
Vernet-les-Bains  (Pyrenees  Orientales"). 

Russia. — The  Frankfort  fSuzette  states  that  the  St.  Petersburg 
Municipality  has  decided  to  issue  a  loan  of  seven  million  roubles 
for  the  construction  of  tramways. 

Dundee. — A  proposal  to  rescind  a  resolution  whereby 
£1,500  is  charged  against  the  revenue  of  the  tramway  department 
and  placed  to  common  good,  led  to  an  animated  discussion  at  the 
monthly  meeting  of  the  Corporation.  It  was  argued  that  any 
surplus  should  go  towards  improving  the  service,  and  that  £1,500 
a  year  would  go  a  long  way  to  enable  the  Corporation  to  extend 
the  Tailless  trolley  system.  The  convener  of  the  Tramw.iy  Com- 
mittee hoped  the  'Tramway  Committee  would  be  in  a  position  before 
very  long  to  make  improvements  on  the  service  and  yet  continue  to 
pay  the  £  1,600.  He  also  hoped  the  Committee  would  \te.  asked  to  con- 
sider the  question  of  extending  the  raillesa  trolley  system  to 
Lochee.     It  was  agreed  to  continue  the  payment. 

Durham. — The  United  Automobile  Service  Co.,  litd.,  is 
introducing  a  motor  service  between  Durham  and  Spennymoor  and 
Bishop  Auckland. 

Fife. — Colonel  von  Donop  inspected,  and  described  as 
highly  satisfactory,  the  new  tramway  from  Lochgelly  to  Glencraig 
and  Lochore  last  Thursday.  The  line  is  a  continuation  of  the 
Dunfermline  and  Lochgelly  system  opened  two  years  ago. 

(lilasg'OW. — The  general  manager  and  the  town  clerk  are 
to  report  to  the  T.C.  as  to  the  advipability  of  acquiring,  in  con- 
nection with  the  tramway  service,  a  number  of  motor-'buses  for  the 
purpose  of  (n)  tapping  the  districts  in  the  neighbourhood  of  the 
various  tramway  termini,  and  ( 6)  being  utilised  for  the  conveyance 
of  passengers  in  the  city  at  night  or  early  morning  after  the 
service  of  tramway  cars  has  ceased.  The  Sub-Committee  remitted 
the  matter  to  the  town  clerk  and  the  general  manager  for  consider- 
ation and  report. 

HastiiijCS.— The  Hastings  Tramways  Co.  is  promoting  a 
Bill  in  Parliament  to  enable  it  to  adopt  the  overhead  system  on  the 
Front  line  in  lieu  of  the  existing  Dolter  system.  The  matter  was  dis- 
cussed at  Friday's  meeting  of  the  T.C.  A  petition  from  frontagers 
strongly  protested  against  the  Bill,  and  appealed  to  the  Council  to 
oppose  it.  In  the  course  of  the  discussion  several  speakers  contended 
that  the  present  system  could  be  improved  by  better  attention  to 
the  track,  and  it  was  argued  that  before  overhead  wires  were 
approved,  the  company  should  carry  out  certain  suggestions 
recently  made  by  Major  Pringle,  of  the  B.  of  T.,  who  came  down 
at  the  instance  of  the  Corporation.  Eventually,  by  22  votes  to  9, 
the  town  clerk  was  instructed  to  take  all  necessary  steps  under  the 
direction  of  the  Law  and  Parliamentary  Committee  to  oppose  the 
BUI. 

Hudderstield. — The  Corporation  is  giving  a  trial  to  an 
improved  cover  for  its  tramcars.  It  has  been  constructed  by  the 
United  Electric  Car  Co.  from  the  designs  of  the  tramways  manager 
(Mr.  R.  H.  Wilkinson).  The  cover  can  be  fixed  to  the  present  cars, 
and  will  provide  increased  seating  accommodation,  comfort  and 
freedom  from  draught.  It  is  claimed  that  the  cover  will  be  a 
great  improvement  upon  those  at  present  in  use. 

Luton. — The  T.C.  has  notified  Messrs.  Balfour,  Beatty 
and  Co.,  Ltd.,  that  it  requires  them  to  take  a  further  10  years'  lease 
of  the  electric  tramways  from  February  21st  next. 

Irlam.— On  Tuesday,  last  week,  a  deputation  from  the 
District  Council  waited  upon  the  Tramways  Committee  of  the 
Salford  Corporation  in  support  of  the  application  for  the  extension 
of  the  Salford  electric  tramways  from  Peel  Green  to  Irlam  and 
Cadisbead,  which  a^-e  developing  into  important  industrial  localities. 
Alderman  Linsley,  chairman,  pointed  out  that  the  Salford  Corpora- 
tion could  not  entertain  any  such  proposal  unless  the  local  authority 
was  prepared  to  indemnify  it  against  all  loss.  It  would,  more- 
over, want  some  profit.  The  deputation,  of  course,  could  give  no 
such  undertaking. 

Lancaster. — At  the  annual  meeting  of  the  Lancaster 
and  District  Tramways  Co.,  on  Saturday,  Mr.  A.  Bell,  the  chairman, 
said  they  were  £600  worse  off  than  in  the  preceding  year,  on  account 
of  bad  weather  and  the- cost  of  provender.  So  long  as  they  retained 
horse  traction,  he  said,  they  had  reached  the  high-water  mark,  but 
the  directors  had  given  notice  of  their  intention  to  apply  for  power 
to  introduce  mechanical  traction,  and  the  lines  had  been  inspected  by 
the  Board  of  Trade. 
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London.— The  Highways  Committee  has  decided  to 
remove  and  sell  the  four  3,500-KW.  vertical-horizontal  engine  sets 
at  the  Greenwich  tramways  g-eneratingr  station,  and  to  replace 
them  with,  in  each  case,  an  8,000-kw.  turbine.  When  worked 
entirely  by  turbines,  the  plant  capacity  will  amount  to  52,000  KW., 
as  against  at  present  ;!4,000  KW.,  there  being  four  5,000-KW. 
turbines  installed,  in  addition  to  the  reciprocating  plant.  The 
first  section  of  the  work,  including  the  installation  of  two 
units,  will  be  taken  in  hand  immediately,  and  will  cost  *'128,00O; 
the  second  section  is  estimated  to  cost  £U!),000.  On  the  basis  of  the 
present  price  of  coal.  His.  per  ton,  the  first  section  of  work  will 
result  in  a  saving  of  .i;iH,000  per  annum  in  fuel,  as  well  as  a  gain 
in  capacity  of  9,000  K\v. 

The  L.C.C.  on  Tuesday  adopted  a  recommendation  of  the  Finance 
Committee  that  the  scheme  for  a  tramway  from  the  Marble  Arch  to 
Crioklewood  should  be  dropped,  in  view  of  the  opposition  of  the 
various  road  authorities.  The  Council  approved  the  General  Powers 
Bill  which  includes  various  other  tramway  extensions  estimated  to 
cost  £800,000. 

Marsden. — The  seal  of  the  Council  has  been  affi.xed  to 
the  agreement  between  it  and  the  Huddersfield  Corporation  in 
connection  with  the  extension  of  the  tramways  to  Marsden, 

Mytholiiirojd.— A  special  meeting  of  the  Council  was 

held  on  Wednesday  last  week,  when  the  prov.  agreement  drawn  up 
by  the  Halif.ax  Corporation,  respecting  the  running  of  cars  and 
motor-'buses  in  the  D.C.'s  area,  was  considered.  Under  this  agree- 
ment, the  Council  agrees  to  postpone  its  right  to  purchase  the 
tramway  to  31  years  from  the  passing  of  the  proposed  Bill  ;  the 
Corporation  agrees  to  run  a  motor-'bus  to  Cragg  Vale  upon  certain 
conditions:  that  Councillor  C.  W.  Greenwood  deposit  £100  in 
the  bank  in  the  name  of  the  chairman  of  the  Mytholmroyd  D,C., 
and  that  the  Corporation  have  the  right  to  draw  upon  this  sum  in 
order  to  recoup  itself  of  any  loss  which  might  be  entailed  by  the 
running  of  the  motor-'bus. 

Oldham.— At  the  T.C.  on  the  4th  inst.,  the  Committee's 
action  in  not  allowing  whiskey  advertisements  on  the  tramways, 
was  endorsed  by  20  votes  to  11.  and  Councillor  Low  remarked  that 
the  Corporation  was  throwing  away  £150  a  year,  and  he  would 
have  been  prepared  to  let  the  decision  stand  if  it  would  make  one 
fewer  drunkard  in  Oldham,  hut  it  would  not  have  that  effect. 
The  Deputy  Mayor  said  a  wealthy  Corporation  like  Oldham 
should  not  do  anything  to  encourage  the  drinking  habits  of  the 
people. 

Siberia. — The  old  tramway  system  in  the  city  of 
Vladivostock  has  now  been  converted  to  electric  traction.  It  is 
described  as  being  the  first  electric  tramway  in  Siberia. 

South  Africa.— The  Ihilish  ami  Smill,  African  Export 
(-lii:elt,\  referring  to  the  matter  of  railless  traction,  says  that 
Bloemfontein  has  already  adopted  a  comprehensive  scheme  covering 
li;,  miles  of  route;  Boksb'jrg  has  just  awarded  contracts  for  a 
similar  undertaking  ;  Germiston  has  decided  to  inaugurate  a  service 
over  a  7i-mile  route  ;  Benoni  ratepayers  have  just  approved  a  com- 
prehensive scheme  already  adopted  by  the  Council  ;  and  Krugers- 
dorp  has  a  scheme  under  consideration.  The  Johannesburg 
Corporation,  however,  has  decided  to  inaugurate  a  service  of  motor- 
omnibuses  instead  of  a  railless  system. 

■^ork. —  In  connection  with  the  Bishopthorpe  Road  tram- 
way extension  scheme,  the  City  Council  ha?  deferred  consideration 
of  tenders  for  the  electrification  in  order  that  the  city  electrical 
engineer  might  prepare  a  report  upon  the  cost  of  his  department 
undertaking  the  work. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Itandee. — The  Corporation,  along  with  other  representa- 
tive bodies,  is  making  renewed  efforts  to  persuade  the  Postmaster- 
General  to  extend  the  underground  system  of  telegraphs  from 
Edinburgh  to  Dundee  and  Aberdeen. 

Hon^  Koni^, — The  Tndinn  miil  Euslcrn  Engineer  says 

that  for  the  proposed  wireless  telegraph  installation  a  sum  of 
$100,000  is  set  aside.  This  is  to  be  a  station  for  ship-to-shore  com- 
munication, with  a  range  of  not  less  than  6oO  miles.  The  proposed 
Imperial  station  is  quite  distinct  from  this  scheme. 

Imperial    Wireless    Sjsteni.  — (Jn    Wednesday    last 

week  the  Select  Committee  on  the  Marconi  contract  continued  the 
inquiry,  Capt.  E.  F.  Charlton,  Assistant  Director  of  Torpedoes  at 
the  Admiralty,  giving  evidence.  The  witness  said  that  apart  from 
the  Imperial  system,  the  Admiralty  stations  that  would  be  neces- 
sary would  not  be  long-distance  stations  except  in  the  case  of  the 
Mediterranean  and  home  waters.  He  could  not  over-emphasise  the 
absolute  impDrtance  of  wireless  telegraphy  to  the  Navy,  especially 
to  the  ships.  If  the  Admiralty  hau  constructed  the  stations,  their 
staff  would  have  been  depleted,  and  it  was  very  difficult  to  obtain 
suitable  men.  Asked  why  the  Admiralty  stipulated  that  applicants 
should  have  a  University  degree,  he  stated  that  they  wanted 
men  who  had  had  a  good  engineering  training.  Their  staff  of 
wireless  experts  was  only  sufficient  lor  experimental  and  naval 
work.       While  they    were   talking  and    holding  inquiries,-,  other 


nations  were  getting  on  with  the  work.  He  maintained  that  the 
agreement  was  a  good  commercial  agreement.  Government  mes- 
sages would  be  entirely  free.  It  was  a  deplorable  thing  that  the 
agreement  had  not  been  ratified  long  ago.  He  had  no  financial 
interest  whatever  in  the  Marconi  or  any  other  company. 

Mr.  P.  Minter,  Assistant  Director  of  Navy  Contracts,  said  the 
great  aim  of  the  Admiralty  had  been  to  secure  a  modification  of 
the  restrictions  of  Clause  9  of  the  1903  agreement.  The  Admiralty 
approved  of  the  agreement  in  its  final  form.  He  was  not  certain 
that  the  Crown  clause  in  the  Patents  Act  would  have  given  the 
Government  the  right  to  use  the  patents  for  public  trafiBc.  If  the 
contract  had  gone  to  someone  else,  the  Marconi  Co.  might  have  set 
up  competing  stations  and  so  ))rejudiced  the  chances  of  com- 
mercial success.  The  Admiralty  had  obtained  freedom  to  commu- 
nicate with  other  departments  subject  to  certain  restrictions,  due  to 
distrust  on  the  part  of  the  company,  lest  the  departments  should 
use  the  information  obtained  from  the  Admiralty  without  paying 
for  it.     He  would  like  to  see  the  inspection  clause  altered. 

On  Thursday  Mr.  Minter's  evidence  was  concluded.  He  thought 
the  right  to  reject  plant  considered  by  the  Postmaster-General  to 
be  unsuitable  was  a  valuable  one.  There  was  nothing  in  the 
agreement  which  conferred  a  monopoly  upon  the  company. 

Capt.  Fitzmaurice,  the  representative  of  the  Admiralty  on  the 
Cable  Landing  Rights  and  the  Imperial  Wireless  Telegraphy  Com- 
mittees, said  he  thought  that  cables  would  ultimately  be  super- 
seded by  wireless  telegraphy.  He  preferred  a  State-owned  system, 
and  regretted  that  an  Admiralty  scheme  which  he  laid  before  the 
Cable  Landing  Rights  Committee  had  not  been  put  forward.  The 
matter  was  still  extremely  urgent.  We  had  not  lost  strategically, 
because  we  had  not  had  a  war.  The  urgency  was  on  strategic 
grounds,  but  it  did  not  matter,  strategically,  whether  the  stations 
were  operated  by  the  Admiralty  or  by  a  company.  He  had  no 
interest  whatever  in  the  Marconi  or  any  other  company. 

Col.  Macdonogh,  of  the  General  Staff,  who  represented  the  War 
Office  on  the  Committees,  expressed  similar  views  ;  he  said  that 
sites  had  been  considered,  and  the  work  could  be  begun  almost 
immediately.  The  matter  was  even  more  urgent  now  than  in  1910. 
After  the  decision  in  their  favour  in  February,  1911,  the  Marconi 
Co.  had  asked  the  War  Office  for  royalties  amounting  to  £20,000 
down  and  £5,000  a  year.  The  War  Office  offered  £180  per  station, 
which  the  company  refused,  and  the  matter  was  referred  to  the 
Treasury.  For  strategical  reasons  the  M'ar  Ofilce  preferred  simplex 
%vorking.  They  had  decided  to  concentrate  their  defence  on  the 
transmitting  station,  of  the  two  duplex  stations.  The  agreement 
met  their  requirements,  and  should  be  carried  out.  They  could  not 
agree  to  the  inspection  of  any  military  station.  He  had  no  financial 
interest  in  the  Marconi  Co. 

Major  R.  H.  Boys,  of  the  Engineering  Staff  of  the  War  Office, 
gave  evidence  as  to  the  question  of  patent  rights  between  the  War 
Office  and  the  Marconi  Co. 

On  Monday  last  the  examination  of  Mr.  J.  E.  Taylor,  one  of  the 
staff  engineers  of  the  Post  Office,  occupied  the  sitting.  The  witness 
stated  that  on  November  Nth  he  informed  the  engineer-in-chief  to 
the  Post  Office  that  he  purchased  30  £1  shares  in  the  Marconi  Co. 
on  December  2lBt,  1911,  not  then  having  any  connection  with  the 
Imperial  scheme.  Later  he  thought  that,  tor  the  sake  of  appear- 
ances, it  would  be  wiser  to  part  with  them,  and  on  March  19th  he 
sold  the  shares,  as  well  as  100  shares  of  the  Canadian  Marconi  Co., 
which  he  had  purchased  on  February  1st,  He  still  held  200  £1 
shares  in  the  latter  company,  with  which  the  Government  had  no 
dealings.  He  was  in  no  way  influenced  by  his  holding  in  the  com- 
pany, as  might  be  gathered  from  the  tenor  of  his  reports.  He  made 
this  statement  in  advance,  in  order  that  the  Postmaster-General 
might  not  be  prejudiced  before  the  Select  Committee  by  his  action. 

At  an  interview  with  the  Postmaster-General,  on  November  26th, 
he  explained  that  he  bought  the  shares  because  he  believed  them  to 
be  a  sound  investment,  having  a  considerable  knowledge  of  the 
Marconi  Co.  The  Postmaster-General  pointed  out  that  he,  being  in 
a  responsible  position  in  charge  of  the  staff  concerned  with  wireless 
telegraphy,  ought  not  to  have  purchased  the  shares.  In  a  further 
statement  to  the  engineer-in-chief  he  said  he  was  not  aware  of  any 
precedent  which  should  have  deterred  him,  as  a  Post  Office  servant, 
from  making  investments  in  a  company  contracting  with  the 
Government. 

A  letter  from  the  Postmaster-General,  dated  November  13th,  was 
read,  in  which  he  expressed  his  "grave  displeasure"  with'  Mr, 
Taylor's  transactions;  on  December  15th,  1911,  Mr.  Taylor  was 
present  at  a  meeting  of  the  Committee  which  was  advising  in  the 
negotiations,  when  the  subject  of  the  contract  was  fully  discussed, 
and  on  December  21st  he  bought  30  shares.  He  sold  them  oil 
March  19th,  1912,  when  the  price  had  increased  50  per  cent.  The 
Postmaster-General  could  not  regard  Mr.  Taylor's  explanation  as 
satisfactory  ;  such  actiomwas  contrary  to  the  traditions  of  the  Civil 
Service,  and  tended  to  impair  public  confidence  in  its  integrity. 
Had  Mr.  Taylor  used  his  position  to  support  the  claims  of  the  com- 
pany his  retention  in  the  public  service  would  have  been  im- 
possible ;  but  he  was  satisfied  that  he  had  not  at  any  time  shown 
any  disposition  to  favour  the  Marconi  Co.,  and,  in  view  of  that  fact, 
and  his  honourable  and  very  efficient  service  of  24  years,  the  milder 
course  of  reducing  him  to  the  rank  of  assistant  superintending 
engineer  would  be  followed. 

The  witness  stated  that  he  did  not  buy  the  shares  on  the  faith 
of  the  Government  contract.  He  bought  200  Canadian  Marconis  on 
July  15th  Jast,  which  he  still  held.  After  the  tender  was  accepted, 
he  thought  he  would  probably  be  engaged  in  the  supervision  of  the 
work,  and  that  his  name  had  better  not  appear  on  the  list  of  share- 
holders. There  was  no  rule  in  the  Post  Office  that  he  knew  of 
against  such  transactions,  but  he  thought  it  was  desirable  that  some 
such  regulation  should  be  made. 
Regarding  the  relative  merits  of  theiMarconi  and  Poulsen  systems 
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he  said  the  latter  waB  less  liable  to  atmOBphorio  diBturbanceB,  and 
would  probably  be  more  eaBJly  worked  at  a  hi'trher  speed  than  the 
former.  Ansn'minp  that  the  ToulHen  syBtem  was  reliable  and  could  be 
worked  over  :'. 000  miles  day  aii<i  uipjht,  it  would  bo  considerably  the 
cheaper  both  in  first  i-ost  and  runninp;  cost. 

Improved     Teleirrapbic    Apparatus.— .Mr.    Herbert 

Samuel,  the  Postmastcr-fJeiieral.  n;cently  stated  that  his  department 
was  experimenting  betwcin  London  and  Liverpool  with  new 
machines  which  would  send  teletrrams  both  ways  simultaneously  at 
the  rate  of  1  '>0  words  a  minute  and  transmit  1 ,000  telegrams  an  hour. 
The  Department  was  taking  measures  further  to  improve  the  tele- 
phonic oonimunication,  and  early  in  the  New  Year  four  addi- 
tional circuits  would  be  broupht  into  operation  between  London 
and  Liverpool. 

Nonjfolia  and  Thibet. — Arrangements  are  in  hand  for 
the  establishnHnt  of  a  system  of  telcgraphB  in  MonRolia  and  Thibet. 
As  it  is  expected  the  work  will  occupy  at  least  three  years,  it  is 
proposed,  in  order  to  furnish  prompt  and  reliable  information  on 
the  development  of  current  affairs  in  these  countries,  to  install  for 
present  use  wireless  telegraph  stations  in  Urpa,  Uliasutia,  and 
Kobdo,  in  MonRolia,  and  in  Chamdo,  Batang,  and  Lhassa,  in  Thibet. 

PortUj^al. — Marconi's  Wireless  Tele>,napli  Co.,  Titd., 
has  received  information  from  Lisbon  to  the  effect  that  Parliament 
has  ratified  the  contract  entered  into  with  thetiovernment,  amount- 
ing to  2,00t>,000  fr.,  for  the  erection  of  wireless  stations  at  Lisbon, 
Oporto.  Azores,  Madeira  and  ('ajie  Verde. 

The  Telephone  Service. —  .Mr.  nridgeman  recently 
asked  the  Postmaster-General  if  it  could  be  arranged  that  at  all 
post  offices  where  telephones  for  service  purposes  were  installed, 
those  telephones  should  be  made  available  for  the  use  of  the  general 
public  at  the  usual  charge.  Mr.  Samuel  replied  that  this  was  being 
done.  Nearly  200  such  call  ollices  had  been  authorised  in  the  pro- 
vinces since  .January  1st. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Abertillery. — December  l  (Ith.  100-k\v.  Diesel  engine 
aiid  dynamo,  water-cooling  apparatus,  pipework,  overhead  crane 
and  switchboard  panels  and  connections,  for  the  U.D.C.  See 
"Official  Notices"  November  29th. 

Australia. — Victoria. — December  3l8t.  Thirty  de- 
tectors, for  the  P.M.O.'s  Department.  See  "  Official  Notices " 
November  22nd. 

January  10th,  I'.HS. — Prahran  and  Malvern  Tramways  Trust  (V.) 
invites  tenders  for  trucks,  wheels,  axles,  motor  equipment  and  brakes. 
—An.K-tniUriii  Miiihiij  Standitnl. 

January  24th,  i;ii:i.  Two  4,000- KW.  steam  turbo-alternators,  for 
the  Melbourne  City  Council.    See  "Official  Notices"  November  22nd. 

January  28th.  —  Thirty-three  miles  of  paper-insulated  lead- 
covered  cable  for  P.M.G.,  Melbourne.  High  Commissioner's  Office 
in  London,  72,  Victoria  Street,  S.W. 

January  28th. — Paper-insulated  lead-covered  cable  for  the  P.M.G.'s 
department.     See  "Official  Notices"  to-day. 

Sydney. — January  20th.  Storage  batteries,  motor-generators 
and  switchgear.    City  Electrical  Engineer,  Town  Hall. 

.lanuary  8th  and  22nd.  —  Fifty  induction  motors  (Speci- 
fication No.  :i86)  ;  two  turbine-driven  centrifugal  pumps  (Specifica- 
tion No.  390).  Chief  Commissioner,  New  South  Wales  Government 
Railways,  Sydney. 

Tasmania  (Hobaet). — January  13lh.  P.M.G.'s  department ; — 
Paper-insulated  lead-covered  cables.  See  "Official  Notices"  Decem- 
ber 6th. 

Queensland. — January  29th.  Detectors  (Schedule  242),  for  the 
P.M.G.'s  Department.     See  "  Official  Notices"  to-day. 

Victoria. — February  21st.  Four  1,S00-kw.  rotary  converters, 
for  the  Melbourne  City  Council.  See  "  Official  Notices  "  De- 
cember 6th. 

Balderton  (IV'OttS.). — December  Uth.  The  Parish 
Council  invites  tenders  for  an  electrical  installation  for  street 
lighting.  For  further  particulars  see  this  column  for  November 
22nd. 

Barton-on-Hnniber.  —  Wii-ing    for    electric    light    at 

Bardney  Hall.  Particulars  obtainable  up  to,  and  including,  Friday. 
December  ISth.  from  Mr.  A.  Stamp,  architect  and  surveyor,  Ferriby 
Road,  Barton-on-Humber. 

Belfast. — lanuary  1st.  The  Harbour  Commissioners 
are  inviting  tenders  for  a  120- ton  electric  derrick  crane  at 
Alexandra  wharf.  Specifications,  &c.,  from  Mr.  W.  R.  Kelly, 
Harbour  Engineer,  Harbour  Offices,  Belfast. 

Belgium. — March  1st,  1913.     The  municipal  authorities 

of  Molenbeek  St.  Jean,  Brussels.  Concession  for  the  supply  of 
electrical  energy  for  public  and  private  electric  lighting  and  power 
purposes  in  the  town.  Tenders  to  La  Maison  Communale,  whence 
particulars  may  be  obtained. 

Blackpool. — December  17th.  The  Tramways  Depart- 
ment is  inviting  tenders  for  a  motor  tower  wagon.  Mr.  Charles 
Furness.  Tramways  Ms^nager,iWe8t  Caroline  Street. 


Bournemouth.— Deccralier  20th.  Tramway  clothing 
and  caps,  for  the  T.C.  Mr.  I.  Bulfin,  General  Manager,  Tramway 
Offices,  Lansdown  Crescent. 

Dewsbury.— December  17th.  Two  water-tube  boilers, 
Bupcrheaters,  mechanical  stokerB.&c,  for  the  Corporation  electricity 
works.     See  "  Official  Notices  "  November  29th. 

Dundee.— December   20th.      .^,000-kw.   steam  turbine 
and  alternator,  condensing  plaut,  and  one  .iOO-KW.  rotary  converter 
with   transformer,  tor  the  Corporation.     See   "Official   .Notices 
December  r,th. 

Eastbourne.— December  16th.     99  long-burning  flame 

arc  lamps  for  street  lighting,  and  sale  of  99  open-type  double- 
carbon  lamps  to  be  displaced,  for  the  Corporation.  See  '  Officuil 
Notices  "  November  22nd. 

France. — lanuary  l.'jth.  Concessions  for  six  railway 
schemes  in  the  Department  of  Calvados,  France,  are  offered  for  public 
competition.  The  lines  are  to  be  of  1  metre  gauge,  and  the  service 
is  to  be  either  electric  or  steam.  For  further  particulars  see  thiB 
column  for  November  29th. 

The  State  Railways  Department  are  inviting  tenders  for  the 
supply  of  197  pa.ssenger  coaches  of  various  types.  Particulars  froni 
the  Bureaux  du  Service  du  Materiel  et  de  la  Traction,  44,  Rue  do 
Rome,  Paris. 

December  2Srd.— The  French  State  Railway  authorities  (Bureau 
du  Service  Electrique),  43,  Rue  de  Rome,  Paris,  are  inviting  tenders 
for  two  sets  of  transformers  at  the  electricity  generating  station  at 
the  railway  station  at  Le  Mans. 

Renxes.  .lanuary  2nd.  Tenders  wUl  be  received  for  the 
supply  of  two  switohboardB  for  the  Rennes  railway  station. 
Particulars  from  Bureau  du  Service  Electrique  (1»  division),  43, 
Rue  de  Rome,  Paris. 

Germany.  —  Slawextzitz.  —  December  15th.  Offers 
required  for  the  supply  and  erection  of  lightning  conductors  on  34 
rural  public  school  buildings.  Particulars  (70  pfennigs)  from,  and 
tenders  to,  Der  Schulverbandsvorsteher,  Slawentzitz  O.S.,  Germany. 

Hebdeu  Bridge.— December  31st.  One  240-kw.  Diesel 
engine  and  dynamo,  fof  the  I'.D.C.    See  "  Official  Notices  "  to-day. 

London.— Fri.DA.M. — January  9th.  Steam  dynamo, 
switchboard  and  connections  for  the  Workhouse,  Fulham  Palace 
Road,  W.,  for  the  Guardians.     See  "  Official  Notices  "  December  6th. 

Manchester.- Decembor  24th.  (rt)  Three  njotor-'bus 
engines  and  chassis;  (i)  one  motor-car.  Mr.  J.  M.  McElroy, 
General  Manager  of  the  Corporation  Tramways. 

Xew  Zealand.— January  Cith,  1913.  Switchboards,  for 
the  Auckland  Harbour  Board.  See  "  Official  Notices "  November 
15th. 

Ramsbottom.- The  U.D.C.  is  inviting  tenders  for 
3J  miles  of  overhead  electrical  work.  Specification  and  forms  of 
tender  C£5  .5s.,  returnable)  from  the  Clerk,  U.D.C. 

Spain.— The  municipal  authorities  of  Villaoanas  (pro-rince 
of  Toledo)  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  15  years. 

South  Africa.— ]>ecember  3 1st.  107,.".8(»  yards  of 
insulated  wire,  (i.SSf,  yards  of  flexible  wire,  and  25  cwt.  of  bare 
copper  wire,  for  delivery  during  February  next.  Tenders  to 
Secretary  to  Tender  Board,  S.A.  BaUways  Headquarter  Offices 
Johannesburg.  Further  particulars  at  the  B.  of  T.  Commercial 
Intelligence  Department  in  London,  and  in  the  current  i^'.a '-rf  <>/ 
Trade  Journal. 

Switzerland.- Bernk.— The  T.C.  are  about  to  spend 
S'.I7,000  fr.  on  the  purchase  of  additional  rolling  stock  for  the  city 
tramways. 

Warrington.— December  20th.  Three  motor-omnibuses 
for  the  Elect'ricity  and  Tramways  Committee.  Tramways  Manager. 
Car  Sheds.  _^_ 

CLOSED. 

Belgium.— Six  Oerman,  two  Belgian  and  one  each  French 
and  British  firms  competed  last  week  for  two  contracts  for  the 
supply  of  telegraph  cable  to  the  Belgian  Telegraph  Authorities. 
In  one  case  the  lowest  offer  was  that  of  the  Land  und  See  Kabel- 
werke  Gesellschaft,  of  Nippes,  Cologne,  and  in  the  other  the  Rheydt 
Kabelwerke  Gesellschaft,  of  Rheydt.  Messrs.  W.  T.  Henley  s  Tele- 
graph Works,  London,  competed  for  both  orders. 

Bradford.- The  Corporation  has  accepted  the  tender  of 
Messrs.  Ferranti,  Ltd.,  for  extra-high-tension  switchgear  for  the 
1,500-KW.  rotary  converter  to  be  erected  at  Valley  Road  electricity 
works,  at  £166. 

British  Columbia.— The  B.C.  Electric  Railway  has 
ordered  five  electric  locomotives  from  the  Westinghouse  Electric 
and  Manufacturing  Co. 

Canterbury.- The  T.C.  has  accepted  the  tender  of 
Messrs.  Chamberlain  &  Hookham  for  two  battery  meters. 

Colchester.— The  T.C.  has  accepted  the  tender  of  Messrs. 
H  G  Merry  &  Co.  for  600  tons  of  Mansfield  or  Shirebrook  nutty 
sl^k  for  the  electricity  works,  at  13s.  lOd.  per  ton,  or,  if  the  firm  are 
unwilling  to  supply  at  that  price,  to  accept  the  tender  of  Messrs. 
Cory  &  Sons,  for  Shirebrook  nutty  alack,  at  IBs.  2d.  per  ton 
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Dartford. — The  U.D.C.  has  accepted  the  tender  of  the 
western  Electric  Co.,  Ltd.,  for  cables  and  boxes,  at  £372  :  and  that 
of  the  Woodville  Electric  Co.,  for  wiring  work  at  the  electricity 
Works,  at  £88. 

Doneaster, — In  connection  with  the  equipment  for  the 

Bentley  tramways  extension,  the  Tramways  Committee  has  accepted 
the  tender  of  the  British  Mannesmann  Steel  Tube  Co.  for  light 
poles,  at  £.5  lis.  each,  and  for  medium  poles,  at  £7  lis.  each. 

Finchleyi — Messre.  Francis  Reade  &  Co.  have  received 
the  order  for  the  electric  lighting  work,  beUs  and  speaking  tubes 
for  block  of  flats  and  houses  for  the  Brent  Garden  Village 
(Finchley),  Ltd. 

Glasgow. — The  "Works  and  Stores  Committee  of  the  T.C. 
has  accepted  the  following  offers  :  — 

Gas  heating  appliances  for  Partick  Depr>t, — Corpoi'atioD  Gas  Department. 

Chip  dryers. — Municipal  Appliances  Co. 

Lead-covered  cables. — National   Conduit  and  Cable  Co.,  Ltd. :    Western 

Electric  Co..  Ltd. 
Nidged  Setts.— M'Creath,  Taylor  «  Co. 

Gosport. — For  installing  electric  light  at  the  new  Stone 
Lane  Council  Schools,  the  tender  of  Mr  W.  N.  Walters,  of  High 
Street.  Gosport.  has  been  accepted. 

Hnll. — The  City  Council  has  accepted  the  tender  of  Mr. 
P.  T.  Kettlewell,  of  Trinity  Street,  Hull,  at  £5,095,  for  extensions 
and  alterations  at  the  power  station. 

Johaiinesbnro;.  —  The  electrical  equipment  of  the 
Johannesburg  Town  Hall  is  to  cost  £5.536,  the  local  contractors 
being  Messrs.  W.  Haine,  UA.—BritiKli  and  South  A/ricmi  E-iport 
fra:efff. 

London. — Woolwich. — The  B.C.  has  accepted  the  tender 
of  Messrs.F.  Wells  for  1,500  tons  of  coal  for  the  Plum  stead  electricity 
works,  at  13s.  lid.  per  ton. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  have  obtained  the 
contract  for  the  supply  of  tantalum  traction  lamps  for  the 
Aberdeen  Line  of  steamers  for  the  year  1913. 

L.C.C. — Messrs.  (chamberlain  &  Hookham,  Ltd.,  have  received  an 
order,  fin  the  British  Westinghouse  Co.,  for  supplying  car  meters 
for  the  Woolwich  section  of  the  L.C.C.  tramways.  These  meters 
are  of  a  special  design  for  working  on  the  conduit  system,  so  that 
the  meter  reads  always  forward  on  the  counter,  no  matter  in  which 
direction  the  current  passes  through  them. 

The  Highways  Committee  received  the  following  tenders  for  two 
dynamometers  for  testing  car  motors  at  the  central  car  repair 
depot  (third  section)  : — 

Buck  &  Hickman,  Ltd (recommended)  £528 

Heenan  A  Froude,  Ltd ..        ..     668 

With  reference  to  the  Council's  recent  decision  to  keep  the  con- 
tracts for  tramway  tires,  i:c..  in  the  hands  of  British  firms,  it  is 
stated  that  the  Council  on  Tuesday,  after  all.  had  to  place  part  of 
the  contract  with  a  German  firm,  as  the  great  activity  in  the 
British  steel  trade  made  delivery  impossible  in  less  than  six  or 
nine  months. 

The  Stores  and  Contracts  Committee  has  recommended  offers 
from  the  following  for  acceptance  for  1913  : — 

Electric  insulatiuK  materials.— L.  Andrew  &  Co.;  Wm.  Geipel  A  Co.: 
loneral  Electric  Co.,  Ltd. ;  J.  N".  Hardy  A  Son  :  J.  G.  Ingram  4  Son  ; 
Mi  'anite  ind  Insulators  Co.,  Ltd. ;  Siemens  Bros.  A  Co.,  Ltd. 
Electric  lamps  —A. E.G.  Electric  Co.,  Ltd.  (carbon-filament  lampsl  (British  i; 
Brimsdown  Lamp  Works,  Ltd.  (metallic-tiiament  lamps,  with  filament 
not  of  "  drawn  "  wire)  (British) ;  Edison  &  Swan  United  Electric  Light 
Co.,  Ltd.  (metallic-filament  lamps  of  "  drawn  "  wire  in  one  continuous 
length)  (British).  • 

RaniSo:ate.— The  T.C.  has  acepted  the  tender  of  Messrs. 
Vitty  i  Hopper,  of  Ramsgate,  for  the  installation  of  an  electric 
fire  call-beir  system,  at  £106,  with  first  year's  maintenance,  and 
£12  per  annum  maintenance,  for  seven  years. 

St.  Helens. — The  T.C.  has  accepted  the  tender  of  the 
British  Insulated  and  Helsby  Cables.  Ltd..  for  1.000  yd.  of  trolley 
wire  for  an  additional  feeder  on  the  pole  line  to  the  Sherdley  district. 

Sheffield. — The  City  Council  has  decided  to  extend  the 

contract  with  Messrs.  A.  Reyrolle  A:  Co.,  Ltd..  for  the  supply  of  H 
panels  of  extra-high-tension  three-phase  snb-station  switchgear.  to 
provide  for  a  further  li  panels  at  the  same  price,  viz.,  £1,682. 
The  tenders  of  Messrs.  T.  A.  Ashton  \-  Co.,  Ltd.,  have  been  accepted 
at  £121,  and  £7i;  for  carrying  out  wiring  and  fitting  work  at  the 
Penistone  Road  depot,  and  installing  electric  light  and  bells  at  the 
Corporation  Street  baths,  respectively.  For  supplying  two  water- 
tube  boilers,  together  with  chain  grate  stokers,  superheaters  and  all 
accessories,  spares,  s.e.,  the  tender  of  the  Stirling  Boiler  Co.,  Ltd., 
has  been  accepted  at  £7,790. 

Shlpston-on-StOur.— The  B.  of  G.  has  accepted  the 
tender  of  Messrs.  Brown  &  Parsons.  Ltd.,  of  Leamington,  for  wiring 
and  fitting  the  Workhouse  for  electric  light,  at  £oS.  and  to  supply 
current  at  6Jd.  per  unit,  or,  alternatively,  at  £35  per  annum  for 
five  years. 

Soath  America. — The  Hart  Accumulator  Co.,  Ltd., 
have  scoured  the  contract  for  the  supply  of  storage  battery  of  222, 
700  A.H.  cells  and  automatic  reversible  booster,  for  the  Talcahauno 
Electricity  Works,  South  America. 

Stockport.— The  T.C.  has  accepted  the  tender  of  Messre. 
Bayliss,  Jones  i:  Bayliss,  Ltd.,  for  tie-bars  for  the  tramways,  at 
Is.  "id.  each,  and  bolts  and  nuts,  at  £9  10s.  per  ton. 

Stoke-on-Trent.— The  B.C.  has  accepted  the  tender  of 

Mr.  Leonard  Vanghan,  of  Hanley,  for  wiring  Longton  Town  Hall. 


and  supplying  fittings,  at  £498.  Messrs.  Xewton  Bros,  of  Longton, 
tendered  at  £520.  The  Council  has  also  accepted  the  tender  of 
Messrs.  R.  Baker  &  Co.  for  10  tons  of  steel  tramrails  (18  lb.  to  the 
yd.),  at  £5  158.  per  ton. 

Stretford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
G.  Brady  tt  Co..  at  £80,  for  the  supply  of  an  electric  service  lift. 

Sunderland.  —  The  Town  Council,  on  Wednesday, 
accepted  the  following  tenders  : — 

Cable  .-Vcceesories  Co. — 72  sets  street  lighting  fittings. 

Ferranti,  Ltd.,  and  Reason  Manufactoring  Co.,  Ltd.— Meters. 

W.  G.  Farrow  i-  Co.— Cast-iron  frames  and  covers. 

British  Insulated  and  Helsby  Cables,  Ltd.— House  service  fuse  boxes,  switch 

pillar,  cable,  &o. 
I  R.G.P.  Co.-Service  cable. 
t'.eyrolle\  Co.,  Ltd.— Oil  switch. 
British  W^e.'^tinghouse  Co.— Three-phase  e  h.t.  meters. 

Swansea. — The  T.C.  has  accepted  the  tender  of  Jlessrs. 
Wm.  GrifiBths  .^  Co..  for  extending  the  tramways  through  Castle 
Street  to  Harbour  Road,  Oxford  Street  and  St.  Helen's  Road,  at 
£6,226. 

Walsall, — The  T.C.  has  accepted  the  following  tenders 
for  annual  supplies  of  stores  to  the  Tramways  Department : — 

.\nti-.\ttrition  Metal  Co.,  Ltd.,  trolley  wheels. 

British  Insulated  and  Helsby  Cables,  Ltd.,  mechanical  ears,  section  insu- 
lators air  gap). 

British  Thomson-Houston  Co.,  Ltd.,  controller  fingers. 

British  Hele-Shaw  Patent  Clutch  Co.,  Ltd.,  pinion  wheels. 

J.  W.  Caparn,  malleable  iron  castings. 

Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  "O.K."  dry  cells. 

Electric  and  Ordnance  Accessories  Co.,  Ltd.,  aro  lamp  globes,  "S.E.  "  optU, 
and  arc  lamp  carbons. 

Fleming,  Birkby  &  Goodall,  Ltd..  stranded  wire. 

Le  Carbone,  "  S.S.  "  carbon  brushes. 

National  Kail  and  Tramway  Appliances  Co.,  Ltd.,  brake  blocks. 

Siemens  Bros.  &  Co.,  Ltd.,  tantalum  lamps. 

Watford.— At  the  last  U.D.C.  meeting,  a  recommendation 
of  the  E.L,  Committee,  accepting  the  tenders  of  the  British 
Westinghouse  Co.,  Ltd..  at  £3.001,  for  a  steam  alternator  and 
regulator,  and  the  Electrical  Construction  Co..  Ltd.,  at  £103,  for  a 
generator,  and  additional  feeding  panels  as  required  at  the  firm's 
schedule  of  prices,  was  adopted.  In  accepting  these  tenders  the 
Committee  protested  against  being  compelled  to  adopt  the  general 
conditions  of  contract,  as  drawn  up  by  the  British  Electrical  and 
Allied  Manufacturers'  Association,  such  conditions,  in  the  opinion 
of  the  electrical  engineer,  not  being  satisfactory  from  a  practical 
engineering  point  of  view. 

West  Ham. — The  T.C.  has  decided  to  extend  the  con- 
tract for  cable  with  the  British  Insulated  and  Helsby  Cables,  Ltd.. 
for  two  years  as  from  March  3 let  next,  at  the  present  basis 
charges. 

York. — In  connection  with  the  Bishopthorpe  Road  tram- 
way extension  scheme,  the  City  Council  has  accepted  the  tender  of 
Mr.  Wm.  Dobson,  of  Edinburgh,  amounting  to  £l.i.l47,  for  the 
construction  of  the  road  track. 


FORTHCOMING    EVENTS. 


Institution    of    Electrical    Engineers    (Students*    Section^  —  Saturday, 

December  14th.  At  7,  for  7. SO  p.m.  At  the  Trocadero  Restaurant, 
Piccadilly  Circus.  W.    Annual  dinner. 

Wednesday,  December  18th.    At  7.45  p.m.    At  the  Institution,  Embank- 
ment, W.C.    Paper  on  "  Sterilization  by  Electric  Light,"  by  Mr  J.  C.  Rennie. 

Junior  Institution  of  Engineers.-^ Saturday,  December  l4th.— At  7  p.m.  At 
Caxton  Hail.  "Westminster,  S.W.    Reception,  dance  and  whist  drive. 

Friday,  December  20ih.— Paper  on  "Electric  Power  Plant  Troubles  and 
Breakdowns,"  by  Mr.  E.  F.  Hetherington, 

North  of  England  Institution  of  Mining  and  Mechanical  Engineers.— 

Saturday,  Dectraber  iltb.  At  2  p.m.  At  the  Wooa  Memorial  Hall,  New- 
castle. Discussion  on  papers  on  "The  IgDition  of  Coal-Gas  and  Methane  by 
Momentary  Electric  arcs,"  by  Prof.  \V.  M.  Thornton,  and  "Electrically- 
Driven  Wmding  Engines  in  South  Africa,"  by  Mr.  A.  W,  Brown.  Exhibi- 
tion and  description  of  the  "  Ceag,"  "  Stach."  and  "  Tudor  "  miners'  electric 
safety  lamps. 

Institution   of   Electrical    Engineers   (Newcastle   Students*   Section).— 

Monday.  December  I6th,  At  7.aO  pin.  At  the  Armstrong  College,  New- 
castle. Paper,  "Notes  on  Design  and  Ruoning  of  the  d.c.  Sub-station," 
by  Mr.  H.  D.  Phelps. 

Friday,  December  20th. — At  Tilley's  Market  Street  Booms,  Newcastle. 
Annual  Dinner. 
Royal  Society  of  Arts.— Monday,  December  16th.    At  8  p.m.    Cantor  Lecture 
on  "Methods  of  Economising  Heat,"  by  Mr.  C.  R.  Darling.    Lecture  III. 

Institution  of  Sanitary  Engineers.— Monday,  December  16th.     At  8  p.m. 

At  Caxton  Hall,  Westminster.  Sessional  Meeting.  Paper  on  "The 
Collection  of  Home  and  Trade  Refuse,"  by  Mr.  J.  O,  Neumann.  An  electric 
furnace  deptructor  wagon  will  be  exhibited. 

Institution  of  Electrical  Engineers  (Manchester  Section).  —  Tuesday, 
December  17th.  At  7.30  p.m.  At  the  University,  Manchester.  Paper  on 
■■  Electric  Welding,"  by  Mr.  P.  Bucher. 

Institution  of  Electrical  Engineers  (Scottish  Section).— Tuesday,  December 

17th.    At  6.30  p.m.    At  the  Grosvenor,  Glasgow.    Eleventh  annual  dinner. 

Physical  Society.— Tuesday,  December  17th.  At  3  and  7  p.m.  At  the  Imperial 
College  of  Science,  Soath  Kensington,  S.W.    Annual  Eshibition. 


Institution  of  Electrical  Engineers  (London).— Thursday,  December  19th. 
At  8  p  m.  Paper  on  "The  Work  of  the  International  Electrotechoica 
Commission,"  by  Dr.  S.  P.  Thompsun. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch).— 

Saturday,  December  21st.     Meeting.     At  4.30  p.m.     At  the  Royal  Technical 
College,  Glasgow. 
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THE    ELECTRICAL    ENGINEERS 
(LONDON   DIVISION). 


Commanding  OfBocr— Lieut.  Col.  B.  M.  Lsav, 
The  foUowinfT  orders  have  been  iesaed  for  the  current  week  : — 
Monday,  Docenilior  16th.— "A"  Company.    Company  training,  7  to  10  p.m. 
Tuesday,  December  17th. — "B"  Company.    Recruit  training,  7  to  10  p.m. ; 
rompany  training,  7  to  10  p.m.     hast  recruiting  night  before  the  Now 
Year. 
Thursday,  December  I'Jth.— "C"  Company.    Company  training,  7  to  10  p.m. 
Friday,  December  20lh.— "D"  Company.     Recruit  training,  7  to  10  p.m.; 

company  training,  7  to  10  p.m. 
Saturday,  DecembfT  21st.— Headquarters  will  be  open  from  10  a.m.  till  13 
noon  (or  regimental  bueiuesB  only. 

Heatl<iuarters  will  be  clofit'ii  from  December  2l8t,  1912,  to  January  Stb, 
VMS  linchiHive),  except  lor  busineg  of  an  urgent  nature. 

(Signed)        P.  H.  Caiipbell,  Capt.  R.K.,  and  Adjt., 

For  OfBoer  commanding  L.E.E. 


NOTES. 


The    I.M.E.4.    Convention.     11M:J.— The    eighteenth 

annual  Convention  of  the  I.M.E.A.  will  be  held  in  London  from 
June  17th  to  2i)th,  r.U:i.  The  Council  of  the  InBtitution  of  Elec- 
trical Engineers  has  kindly  placed  the  Institution  premises  at  the 
dispoeal  of  the  As-tociation  for  its  meetinprs  durinjf  the  Conven- 
tion. The  headquarters  of  the  I.M.E.A.  Council  will  be  the  Hotel 
Cecil.  Aa  the  Convention  is  beinp:  held  durinp  the  height  of  the 
London  season,  members  and  delefrate..  are  strontrly  advised  to  make 
early  arranjrements  for  bookintj  hutel  accommodation.  A  pre- 
liminary programme  will  be  issued  early  in  the  new  year. 

Carnejfie  Awards. — Tiic  Carnegie  Hero  I'"und  Trustees 
have  made  awards  of  .€10  each  to  .lohn  Thompson  and  Mrs.  Ross, 
who  rescued,  or  attempted  to  rescue,  victims  who  received  electric 
shocks  at  Dinprwall  in  August  last,  as  already  recorded.  An  allow- 
ance is  also  being  made  to  the  youngest  daughter  of  Mrs.  Grant, 
who  was  one  of  those  killed. 

I  nder  the  Round  Table.— 

The  '•  Elkctrician."  The  Contemporaky. 

A    contemporary    complains 
that   the    programmes    of    the 

Electro-Harmonic     Society    are  InaprograinnieofhutWitemx, 

not    classical    enough,    and    re-       Iv  perform  two  completr    imtrv- 
marks  : — "To  perform  two  com-       mental  triox  woiihl  he  enough  to 
plete  instrumental  programmes       elrar  the  King's  Hall. 
would   be   enough  to   clear  the 
King's     Hall."       Comment     is 
needless. 

Comment  is,  indeed,  needless  ! 

Electricity  Supply  Ritle  Leaj^ue. — The  following  are 

the  results  of  the  matches  shot  during  November  in  connection  with 
the  above  League  :  Stepney  (Barber  910,  555,  r.  Ilford  (Brown  9-1), 
541  :  Stepney  (Jager  9.5),  54f.,  r.  Central  (Law  97).  54  S  ;  West- 
minster (Horley,  W.  and  H.  Pearman  9(5),  5»)3,  »■.  Ilford  (Brown  96), 
548  ;  Westminster  (H.  Pearman  99),  .570,  r.  Shoreditch  (Weakes, 
East  &  Renvoyze  96).  569. 

Shot.    Won.      Loat.       Drawn.    Points.    For.    Against. 
Westminster...         8  8  0  0  16      4,541     4,395 

Central  ...         8  6  2  0  12      4,435     4,394 

Shoreditch     ...         9  5  4  0  10      5,043     4,972 

Stepney  ...         8  3  4  1  7      4,369     4,409 

Ilford 9  2  7  0  4      4,849     4,990 

Hackney        ...       10  1  S  1  3      5,426     5,503 

IKorthanipton    Polytechnic    Institute.— On    Friday 

evening  last  the  annual  prize  distribution  took  place  at  this 
Institute,  in  St.  John  Street,  E.C.  The  awards  were  distributed  by 
the  Marquess  of  Northampton,  after  an  appropriate  address  from 
Mr.  Sebastian,  the  chairman  of  the  Governors,  and  the  reading  of 
the  annual  report  of  the  Principal  (Dr.  Mullineux  Walmsley). 
A  very  attractive  programme  had  been  arranged,  inclading  organ 
recitals,  lecturettes  (kinematograph  illustrations  of  twisting  and 
breaking,  by  Mr.  C.  E.  Larard,  the  head  of  the  mechanical  engi- 
neering aepartment,  and  "  Liquid  Air."  by  Mr.  W.  M.  Wilcox, 
lecturer  in  Applied  Physics),  visits  to  labcratorits  and  workshops, 
and  the  usual  gymnastic  and  swimming  displays.  In  the  course 
of  his  report.  Dr.  Walmsley  said  that  the  total  number  of  students 
enrolled  during  the  session  was  2,012,  as  compared  with  2,035  in 
the  preceding  session.  The  slight  diminution  was  more  than 
coverec^.  by  a  very  special  cause,  namely,  the  diminution  in  the 
enrolments  in  the  classes  in  telegraphy  and  telephony,  owing  to  the 
state  of  unrest  produced  amongst  the  staffs  of  the  telegraph  depatt- 
ment  of  the  Post  Office  and  of  the  National  Telephone  Co.,  owing 
to  the  absorption  of  the  latter  by  the  former.  Apart  from  the  dis- 
turbance naturally  caused  by  such  a  large  transaction  and  the 
additional  work  thrown  upon  numerous  members  of  the  staff,  the 
position  and  prospects  of  a  large  section  of  employes  were  for  a 
time  somewhat  uncertain,  and  in  fact  it  might  be  said  that  things 
had  not  y€t  settled  down  to  a  condition  oi  normal  working,  as 
shown  by  the  fact  that  the  classes  in  this  particular  department 


for  the  current  session  were  smaller  even  than  for  the  session  under 
review.  The  day  courses  and  classes  have  also  been  well  maintained, 
especially  in  the  engineering  sections,  in  which,  daring  the  session, 
an  exceptionally  strong  fourth  year  section  was  at  work.  For  the 
eighth  year  in  succesoion,  the  Principal  was  able  to  place  without 
any  payment  of  premiums  the  whole  of  the  second  and  third  year 
students  in  commercial  workshops  for  the  summer,  and  could  have 
placed  additional  students  had  they  been  available.  Still  more 
important  was  the  fact  that  the  students  who  obtained  the 
certificate  for  the  four  years'  course  in  July  had  practically  all 
obtained  good  starts  in  their  engineering  careers.  A  new 
departure  in  the  day  classes  was  the  institution  of  morning 
classes  in  horology,  following  on  an  experimental  and  pioneer  class 
of  a  similar  kind,  which  was  continued  during  the  session  in  the 
electrochemistry  department.  The  method  of  these  classe?  is  to 
take  apprentices  or  boys  of  the  apprentice  grade  for  four  hours 
every  morning,  on  five  days  in  the  week,  their  afternoons  being 
spent  in  the  commercial  workshops  of  their  employers,  for  all  the 
students  were  actually  employed  in  commercial  workshops.  This 
meant  a  certain  amount  of  sacrifice  on  the  part  of  the  employers, 
which  not  all  were  willing  to  make,  but  it  was  believed  that  the 
experience  of  those  who  had  faced  it  showed  that  the  arrangement 
could  be  made  without  serious  detriment  to  the  commercial  work 
of  the  workshops.  Or.  Walmsley  felt  that  unless  employers  were 
prepared  to  malte  some  sacrifices  of  this  kind,  the  technical  training 
of  young  apprentices  in  London  could  not  be  carried  out  under  the 
best  conditions,  and  it  was  hoped  that  in  the  future  more  employers 
would  be  disposed  to  make  these  sacrifices  for  the  general  advance- 
ment of  the  trades  which  were  so  important  to  them.  As 
regards  external  examinations,  five  students  of  the  engineering 
classes  obtained  the  Degree  of  B.Sc.  (Eng.)  during  the  year,  and 
three  of  these  passed  in  Honours. 

At  the  conclusion  of  Friday's  proceedings,  the  Manjuess  of 
Northampton  was  presented  with  a  specially  bound  copy  of  the 
syllabus  by  one  of  the  students.  The  students'  and  members'  con- 
versazione was  held  on  Saturday. 

Strikes. — Livkhpooi,. — A  Liverpool  newspaper  states  that 
the  men  employed  in  the  electrical  departments  of  the  shore  gangs  of 
several  of  the  leading  steamship  companies  of  Liverpool  came  ont 
on  strike  on  December  4th,  for  an  increase  of  wages  to  393.  9d.  per 
week,  and  shorter  hours.  "  At  present  the  wages  range  from  Slis. 
to  37s  «d.  per  week.  The  companies  affected  are  said  to  include 
the  Cimard,  White  Star,  Leyland,  Pacific,  &c.  The  notices  expired 
yesterday." 

The  Clyde  Electkiciaks. — According  to  a  Glasgow  paper,  the 
Clyde  members  of  the  Electrical  Trades  Union,  who  have  been  on 
strike  since  November  18th,  decided  last  week  by  219  to  149  to 
adopt  the  recommendation  of  their  Executive  Council  in  favour  of 
resuming  work  in  the  shipyards.  The  men  asked  that  the 
"majority"  rate  in  the  shipyards  should  be  9d.  per  hour,  but  the 
employers  refused  to  make  any  advance  on  the  current  rate  of  8id. 
'Inconsequence  of  the  strike  of  shipyard  electricians,  the  Elec- 
trical Contractors'  Association  decided  to  lock  out  the  members  of 
the  Union  who  were  employed  in  the  building  trade  in  Glasgow. 
These  men  have  also  been  idle -during  the  past  fortnight.  Their 
position  was  considered  at  a  meeting  of  the  Strike  Committee,  and 
it  was  agreed  to  issue  an  instruction  to  the  men  not  to  return  to 
work  until  they  have  received  the  sanction  of  the  Union  officials. 
Unlike  the  men  who  have  been  on  strike,  those  locked  out  have  been 
in  receipt  of  Union  benefits. " 

Institution  and  Lecture  Biotes. — The  Royal  Insti- 
tution' OF  Great  Beitaix. — The  following  is  a  list  of  the 
arrangements    for    the    Friday   evening   meetings  before   Easter, 

1913:— 

January  17th,  at  9  p.m. —Prof.  Sir  J.  J,  Thomson,  "  Further  Applications  of 
the  Method  of  Positive  Rays." 

January  24th.— Prof.  John  OllTer  Arnold,  "Recent  Advacoes  in  Scientific 
Steel  Metallurgy." 

February  Uth.  —  Prof.  Andrew  Gray,  "  New  Gyroscopes  and  their 
Applications." 

February  asth.— Mr.  C.  T.  R.  Wilson,  "  Photography  of  the  Paths  of  Par- 
ticles Ejected  from  Atoms." 

March  7th.— Prof,  the  Hon.  R.  J.  Strutt,  "Active  Nitrogen." 

March  14th. — Mr.  A.  E.  H.  Tutton,  "  Great  Advance  in  Crystallography  " 
(experimentally  illustrated). 

Other  courses  of  lectures  include  the  following  : — 

■'  Recent  Research  on  the  Gas  Engine,"  by  Prof.  B.  Hopkinson. 
Two  lectures  on  Thursdays,  January  30th,  February  6th,  at  3  o'clock. 

"Surface  Energy,"  by  Mr.  W.  B.  Hardy,  Fellow  and  Tutor  Of 
Gonville  and  Caius  College,  Cambridge.  Two  lectures  on  Thursdays, 
March  6th,  13th,  at  3  o'clock. 

"The  Properties  and  Constitution  of  the  Atom,"  by  Prof.  Sir  J.  J. 
Thomson.  Six  lectures  on  Saturdays,  February  8th,  15th,  22nd, 
March  1st,  Sth,  15th.  at  3  o'clock. 

Institute  of  Marine  Engineers. — On  December  2nd,  Mr. 
A.  E.  Battle  gave  the  concluding  part  of  a  lecture  on  ''Wave 
Motion  and  Modern  Developments  in  High-Frequency  Electricity," 
illustrated  with  experiments. 

Junior  Institution  of  Engineers. — On  Wednesday  the  Pre- 
sidential Address  was  delivered  by  Sir  A.  Trevor  Dawson,  R.N., 
M.Inst.C.E.,  on  "Staff  Officers  in  Industrial  Works:  th^r 
Scientific  and  Practical  Training  and  Duties." 

"  Modern  Developments  in  Electricity  "  was  the  subject  of  a 
lecture  under  the  auspices  of  Edinburgh  Typographia,  by  Dr. 
George  A.  Carse,-  who  submitted  a  number  of  interesting  experi- 
ments. 

Inquiries.  —  Oorrespondents  ask  for  the  makers  of 
"lubricon  '  and  '' Wilkins"  heating  apparatus. 
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iNSTITnTION  OF  ElECTHICAL  ENGINEERS  (WESTEBN  SECTION). — 

The  first  ordinary  meeting  of  the  Section  in  Bristol  was  held  on 
Monday  last,  when  Mr. T.  Schontheil  read  a  paper  on  "The  Use  and 
Desien  of  Overhead  Lines  for  the  Transmission  of  Electric  Power." 
A  discussion  followed,  which  was  adjourned.  A  stroboscrpic 
demonstration  of  phase  shifting-  was  given  in  the  Electrical  Engineer- 
ing Laboratory  of  the  University  after  the  meeting,  and  an  informal 
dixmer  party  followed. 

Institution  of  Civil  Engineees. — The  highest  marks  in  the 
October  Associate  Membership  Examination  have  been  obtained  by 
Mr.  C.  Qnartanos,  of  Newcastle-on-Tyne,  and  Mr.  H.  Knowler,  of 
Sutton,  Surrey.  The  Council  has  accordingly  directed  that  Mr. 
Quartanos,  who  is  ineligible  for  the  Bayliss  Prize,  by  reason  of  his 
not  being  a  present  or  former  student  of  the  Institution,  receive 
honourable  mention,  and  that  the  prize,  of  the  value  of  £15,  be 
awarded  to  Mr.  H.  Knowler,  Stud.lBst.C.E.,  under  the  conditions  of 
its  foundation. 

Tramway  Social. — The  Dunfermline  and  District  Tram- 
way employi's  held  their  annual  social  and  dance  on  Thursday  last 
week,  when  Mr.  J.  H.  Shepherd  presided  over  a  gathering  of  80. 

Appointments  Vacant.  —  The  Government  of  India 
invites  applications  for  the  post  of  assistant  foreman  electrical  engi- 
neer, for  the  Gun  and  Shell  Factory  at  Cossipore  ;  a  resident  electrical 
engineer  is  required,  for  ttie  Todmorden  Corporation  (£1.50)  ;  switch- 
man, for  the  Cor]ioration  Electricity  Works,  Newport,  Mon.  (25s.)  ; 
assistant  electrician,  for  the  Posts  and  Telegraphs  Department  of 
the  Gold  Coast  Government  (£250)  ;  draughtsman  and  design  oflBce 
assistant,  for  the  City  and  Guilds  Engineering  College,  Exhibition 
Road,  S.W.  (£200).     See  our  advertisement  paees  to-day. 

Annual  Dinner. — On  Wednesday  last  week  the  staff  of 
the  Cleckheaton  electricity  works  held  their  first  annual  dinner. 
Mr.  A.  Pickersgill  (chief  engineer)  occupied  the  chair,  and  some 
members  of  the  Council  were  present.  The  Chairman  of  the 
Electricity  Committee  (Lieut.-Col.  Atkinson)  urged  the  employes 
to  pull  together  and  so  make  the  electricity  undertaking  a  great 
success.  A  smoking  concert  followed,  at  which  songs  were  capably 
rendered  by  Messrs.  Pickersgill,  McDowell,  Kershaw  and  Fawcett, 
whilst  Mr.  J.  Beckett  gave  an  interesting  exhibition  of  card 
tricks. 

Electricity    Works    in    Austria.— The    Elektrotech- 

nischer  Verein,  of  Vienna,  has  sent  us  particulars  of  a  statistical 
directory  of  all  the  public  electricity  works  in  Austria,  which 
number  about  1,000,  and  supply  energy  to  almost  twice  as  many 
towns  and  villages.  The  book  is  issued  under  the  title 
''Statistik  der  Elektrizitatswerke  in  Osterreich,"  and  contains 
the  name  and  address  of  the  proprietor  of  each  undertaking,  makers 
of  the  plant,  population  of  the  places  supplied,  system  of  supply, 
pressure,  \c.,  and  a  variety  of  data  relating  to  the  conduct  of  the 
business.  Information  is  also  given  regarding  the  Austrian 
electric  railways,  the  towns  that  possess  a  supply  of  electricity.  Arc. 
The  work  will  be  published  in  .January  next,  and  those  who  apply 
for  it  before  December  31st  can  obtain  it  for  2s.  9d.  The  address 
of  the  society  is  Theobaldgasse  12,  Vienna  VI. 

Municipal  Tramways  Association. — At  its  meeting 

on  Wednesday,  the  Sunderland  Town  Council  agreed  to  invite  this 
Association  to  hold  its  next  annual  conference  at  Sunderland. 

Electrical  Treatment  Claim.— At  the  Birmingham 
Assizes  this  week,  an  action  has  been  heard  in  which  0.  F.  Freeman 
claimed  damages  from  Dr.  F.  Hall-Edwards  and  Dr.  E.  Jones,  for 
personal  injuries  su.stained  through  alleged  negligent  electrical 
treatment  of  the  plaintiff  for  analgesia.  On  \\'ednesday,  after  a  full 
hearing,  a  special  jury  returned  a  verdict  for  the  defendants. 

Lock-out  in  Germany. — 45,000  metal-workers  have 
been  locked  out  by  firms  in  the  Menden  district.  According  to 
the  Morninf/  Post  there  have  been  differences  between  employers 
and  employes  in  the  Ehineland  and  Westphalian  metal  trades  for 
some  time,  consequent  upon  the  men's  demand  for  a  50-hour  week. 
The  masters  are  only  willing  to  concede  a  57-hour  week. 

Educational  Notes. — We  have  received  from  the 
"  University  Engineering  College "  particulars  of  the  corres- 
pondence courses  in  electrical  engineering  and  allied  subjects 
which  have  been  organised  by  the  promoters  ;  the  syllabus  com- 
prises nine  courses,  intended  to  supply  the  needs  of  students  in  the 
various  branches,  and  a  special  feature  of  the  course  is  the  fact 
that  it  is  not  limited  to  a  fixed  number  of  lessons,  but  is  continued 
until  the  student  is  proficient.  A  number  of  scholarships  are 
offered  to  students  who  enter  for  any  course  before  December  :Ust. 

Electrical  Im]iorts  and  Exports  in  Xovember.— 

The  trade  returns  for  November  show  large  increases  in  value  in 
both  imports  and  exports  and  re-exports.  The  inereafes  in  these 
three  classes  are  respectively  8'5  per  cent.,  57  per  cent.,  and  22'9 
per  cent. 

hnportx  of  electrical  goods  and  apparatus,  other  than  machinery 
and  telegraph  and  telephone  wire,  amounted  to  £143,983  during 
the  month,  a  decrease  of  £8,973.  For  the  11  months  they  were 
£1,320,182— an  increase  of  £23,334  over  1911. 

fuporti;  of  ditto  were  £304,409  for  the  month,  a  decrease  of 
£15.775;  and  for  the  11  months  £4,149,758,  an  inciease  of 
£1,442,706  over  1911. 

Imports  of  machinery  advanced  by  £87,275  for  the  month,  and 
by  £890,569  for  the  11  months. 

Exports  of  machinery  advanced  bv  £34,060  for  the  month,  and 
by  £2,091,938  for  the  11  months. 


The  B.A.  Meeting,  1913  and  1914.— The  E.xecutive 

Committee  for  next  year's  meeting  of  the  B.A.  meeting  at 
Birmingham  was  held  the  other  day.  The  meeting  will  open  on 
September  10th,  with  the  presidential  address  of  Sir  Wm.  White. 

The  Time.i  publishes  in  its  issue  of  December  4th  some  parti- 
culars relating  to  the  Australian  meeting  of  the  British  Associa- 
tion the  year  after  next.  It  is  expected  that  some  160  repre- 
sentatives of  the  Association,  including  Dominion  and  foreign 
scientists,  will  take  part  in  the  visit.  The  party  will  arrive 
at  Fremantle  on  August  4th  ;  Adelaide,  Melbourne,  Sydney, 
and  Brisbane  visits  follow,  the  return  to  London  being  com- 
pleted by  October  11th. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the. 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electeical  Review  posted  as  to  their  mocementg. 


Central  Station  Officials, — The  Parliamentary  Com- 
mittee of  the  St.  Helens  T.C.  has  recommended  that  the  salary  of 
Mr.  J.  W.  Waeb,  outside  superintendent  of  the  electricity  depart- 
ment, be  increased  from  £180  to  £200  per  annum  as  from  April  1st, 
1913. 

The  Burnley  Electricity  Committee  has  recommended  that  the 
salary  of  the  electrical  engineer.  Mk.  Staekie,  be  increased  £100  a 
year. 

Mk.  Bendix  has  been  appointed  assistant  station  superintendent 
(electrical)  under  the  West  Ham  Electricity  Department  at  a  salary 
of  £200  per  annum,  and  Mr.  J.  Allan,  now  mechanical  superinten- 
dent, is  to  be  station  superintendent  at  a  salary  of  £350  per  annum. 

Mr.  REGIN.VLD  W.  Klitz,  who  has  held  the  post  of  mains  engineer 
at  Wimbledon  electricity  works  for  the  past  nine  years,  has  been 
appointed  chief  assistant  electrical  engineer  with  an  increase  in  salary 
of  £25  per  annum  as  from  the  1st  inst. 

General. — The  Norwich  Corporation  electricity  staff  has 
presented  a  barometer  to  Mr.  S.  J.  Cooper,  superintendent  of  the 
lamp  department,  who  is  leaving  to  go  into  business  for  himself. 

Mu.  H.  W.  Butler,  engineer,  of  Craven  House,  Kingsway, 
London,  W.C.,  who  was  chairman  of  the  Executive  Committee  of 
the  Electrical  Exhibition,  Olympia,  1911,  informs  us  that  he  has 
taken  into  partnership  Mr.  S.  L.  Bentley.,  M.S. I.E.,  Paris,  repre- 
sentative for  many  years  of  the  Electrical  Power  Storage  Co.  in 
the  North,  Scotland  and  Ireland.  Among  the  sole  agencies  held 
by  the  firm  may  be  mentioned  those  for  Crocker-Wheeler  Co., 
electric  plant,  Temco  electric  drills,  and  Durvite  case  hardening 
compounds.  They  will  continue  to  trade  as  manufacturers'  agents, 
under  the  style  of  H.  W.  Butler  &  Co.,  and  will  be  pleased  to  hear 
from  firms  wishing  to  be  represented  in  London. 

Mr.  Henry  Talbot,  who  has  been  manager  of  the  Todmorden 
gas  and  electricity  works  for  the  last  seven  years,  has  resigned  to 
take  up  the  position  of  manager  of  the  Holyhead  Corporation  Gas 
Works. 

The  daily  Press  states  that  Me.  C.  A.  Park  has  resigned 
his  position  of  managing  director  to  the  British  Westinghouse 
Electrical  Manufacturing  Co. 

Mr.  E.  H.  W.  We.stwood,  honorary  secretary  of  the  Victorian 
Institute  of  Electrical  Engineers,  is  returning  to  Australia,  per 
ss.  Morea,  from  Marseilles  on  December  20th. 

Obituary.  —  Prof.  Axurew  Jamieson.  —  With  great 
regret  we  announce  the  death,  after  a  severe  illness,  of  Prof. 
Andrew  Jamieson,  M.Inst.C.E.,  at  Glasgow,  on  the  4th  inst.  He 
was  bom  at  the  Manse  of  Grange,  Banffshire,  in  1849,  being  the 
eldest  eon  of  Dr.  George  Jamieson,  of  the  Cathedral,  Old  Aberdeen. 
After  a  lengthy  apprenticeship  at  the  Aberdeen  Ironworks,  during 
which  he  attended  the  Aberdeen  University,  he  gained  a  Whitworth 
Exhibition  and  the  Sir  John  Anderson  special  prize  for  Applied 
Mechanics.  For  a  time  he  occupied  a  responsible  position  with  the 
Great  North  of  Scotland  Railway  ;  in  1872,  he  was  chosen  by  Sir  W. 
Thomson  (Lord  Kelvin)  and  Prof.  Fleeming  Jenkin  as  assistant  in 
the  testing  and  subsequent  laying  of  cables  on  the  coast  of  Brazil, 
and  later  he  became  chief  electrician  abroad,  between  England  and 
India,  to  the  Eastern  Telegraph  Co.,  under  Sir  John  Pender  and  Sir 
James  Anderson,  in  which  capacity  he  carried  out  special  work 
during  the  RussoTurkish  war  of  1878,  connecting  up  the  positions 
where  the  British  warships  were  stationed.  In  the  course  of  his 
work  he  visited  almost  all  the  countries  between  England  and  India, 
as  well  as  North  and  South  America  and  the  East  and  West  African 
Coasts,  his  last  expedition  being  to  the  Cape  in  1899  to  investigate 
and  report  upon  alleged  interference  between  stray  currents  from 
the  tramways  and  the  submarine  cables. 

In  1880  Mr.  Jamieson  was  appointed  Principal  cf  the  College  of 
Science  and  Arts,  Glasgow,  which  subsequently,  in  combination  with 
Anderson's  College,  formed  the  nucleus  of  the  Glasgow  and  West  of 
Scotland  Technical  College  ;  in  this  institution  he  was  appointed 
Professor  of  Engineering  and  chief  of  the  Electrical  Engineering 
department,  positions  which  he  held  until  his  retirement  in  1899. 
Prof.  Jamieson  was  a  most  popular  and  successful  teacher,  and 
over  li.OoO  students  passed  through  his  hands,  many  of  whom  have 
since  attained  to  positions  of  distinction  :  he  took  a  keen  interest 
in  his  pupils  and  in  the  members  of  his  staff,  and  his  kindly 
disposition  endeared  him  to  all  who  were  associated  with  him  as 
students  or  otherwise.  He  was  also  the  author  of  numerous  text- 
books for   the   use  of  students,  which  ranked  amongst  the  most 
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lucid  ftnd  efficient  of  their  kind,  and  of  which  over  150,000  copies 
were  sold  ;  the  best  known  of  h'g  works  nmonpft  practical  men  ie. 
no  donbf,  the  "  Pocket-book  of  Electric»l  Rules  and  Tables," 
which  ho;i  always  maintained  its  position  in  the  foremost  rank,  and 
has  passed  thrnueh  lil  editions. 

Prof.  .Taniieson  acted  as  consultincr  enirineer  in  connection 
with  many  electrical  undertakinfrs,  and  as  arbitrator  in  enpfineeringr 
disputes  ;  in  recent  years  he  established  a  system  of  teaching 
enpineerinjr  by  correspondence,  which  attained  to  a  considerable 
measure  of  success.  He  contributed  to  the  Procepilinqs  of  the 
technical  societies,  and  was  awarded  a  Telford  premium  by  the 
Institution  of  Civil  Engineers,  as  well  as  the  Gold  Medal  of  the 
Institute  of  Eneincers  and  Shipbuilders  in  Scotland.  He  was 
married  twice,  and  leaves  a  widow. 

Mii.  P.  C.  RoiiKUTS. — News  received  from  Sonth  Africa  brings 
the  details  of  the  death  of  Mr.  Percy  Claud  Roberts,  who  had  re- 
cently returned  from  a  health  trip.  Mr.  Roberts  was  stopping 
with  some  friends  in  Cape  Town,  and  while  showing  them  a 
Browning  automatic  pistol  it  accidentally  exploded  in  his  hands, 
and  the  bullet  passed  through  his  heart,  killing  him  on  the  spot. 
Mr.  Roberts  was  connected  with  several  important  works,  and  for 
the  past  four  years  had  been  chief  electrician  on  the  Giant  Mine 
at  Gadzoma.  The  climate  of  Rhodesia,  however,  wore  him  down, 
and  in  June  last  he  was  ordered  by  his  medical  adviser  to  take  a 
trip  to  England.  This  he  did,  and  had  only  been  back  in  Cape 
Town  a  liMle  more  than  a  week  when  he  met  with  the  fatal  acci- 
dent, as  described.  He  had  resumed  work  in  Cape  Town  the  day 
before  his  death. 

Mb.  WihiiEL.M  Scn-JiniNA.-  A  Glasgow  paper  states  that  shortly 
after  11  a.m.  on  7th  inst.  Mr.  Wilhelm  Scharina,  of  Messrs.  Siemens 
Bros..  Ltd.,  Glasgow,  was  found  dead  on  the  Hoor  of  a  lavatory  in 
the  Central  Railway  Station,  Glasgow.  His  son,  by  whom  the 
body  was  identified,  stated  that  Mr.  Scharina  had  been  afifected 
with  heart  disease  for  ten  years.  He  was  6-1  years  of  age,  and 
resided  at  Mount  Park,  Gourock. 

Mk.  RoiiERT  Ingham.  -The  death  took  place  on  Thursday  last 
week,  at  Devonshire  Street,  Skipton,  of  Mr.  Robert  Ingham,  who  had 
occupied  the  position  of  electrician  at  Belle  Vue  Mills,  Skipton.  ^or 
a  period  of  M  years. 

Mr.  T.  Ramsay. — The  death  is  announced,  after  a  pro- 
longed illness,  of  Mr.  Thos.  Ramsay,  head  of  the  firm  of  Ramsay 
Bros.,  electrical  engineers,  of  the  Phicnix  Works,  Albion  Street. 
Whitehaven.  Deceased,  who  was  68  years  of  age.  established  the 
busine>s  at  the  Phunix  Works  with  his  brother,  the  late  Mr.  Wm. 
Ramsay,  some  25  or  •''0  years  ago,  and  since  his  brother's  death,  in 
1901,  he  has  been  assisted  by  his  sons,  who  will  continue  the 
business. 


CITY    NOTES. 


NEW    COMPANIES    REGISTERED. 


Tramways,   Light  and   Power,  Ltd.  ci2.'),f)!»!0.— Registered 

Decenibfir  Srd,  by  Asliiirst,  Moitis,  Cris-p  A  Co.,  17.  Throgmortcn  Avenue,  E.C. 
Capital  £600  000  in  800,000  preference,  200,r00  ordinR'y,  and  100,000  dt  ferred 
ordinarv  shares  o(  £\  each.  Objects:  To  take  over  the  underlahirgs  o(  the 
Nottinghamshire  and  Derbyshire  Tramways  Co.,  [he  Derbyshire  and 
Nottirghanishire  Klectrlc  Power  Co.,  the  LeamirRton  and  Warwick  Elec- 
trical Co.,  Ltd.,  and  the  Leicestershire  and  Warwickshire  Electric  Power  Co., 
and  to  carry  on  the  business  of  contractors  for  the  con'strnction  and  eiinip- 
ment  of  tramways  and  railways,  with  electric  or  other  mechanical  power, 
owners  of  tramwaya,  light  railways,  and  electric  lighting  and  ether  works,  Ac. 
The  signatories  (with  one  share  each)  are  :— Geo.  Balfuur,  M.LE.E,,  22a, 
College  Hill,  R.C. :  A.  H.  Beatty,  22a,  College  Hill,  E  C,  company  director; 
W.  Shearer,  Swanton,  King's  Avenue,  Bromley,  Kent,  company  secretary ; 
W.  J.  Sellev,  36,  Holmwood  Road,  Seven  Kings,  clerk:  E.  L.  C.  Feilden,  97, 
Gloucester  Terrace,  Hyde  Park,  W.,  Reserve  of  Officers;  H.  L.  Williams, 
Brierwood,  Worcester  Park,  engineer ;  A.  8.  Valentine,  &7.  Inderwick  Read, 
Stroud  Sreen,  N.,  engineer.  Minimum  cash  subscription,  ICO.OOO  i-harcs.  The 
signatories  are  to  appoint  the  first  directors;  qtialitlcatioD,  £250;  remunera- 
tion, ±'1,000  per  annum,  divided  between  them. 

Bobin  Eleetrie  Lamp  Co.,  Ltd. {12.'>.72S).~Registered  December 
Ath  by  Ashnrst,  Morris,  Crisp  &  Co,,  17,  Thiogmortcn  Avenue,  E.C.  Capital 
i'75,000  in  £1  shares.  Objects:  To  carry  on  the  bc^ness  of  manufacturers  of 
and  dealers  in  incandescent  electric  lamps  and  gas  mantles,  burners  and  fitt'ngs 
for  use  in  connection  with  electric  light  and  gas,  engineers,  Ac,  and  to  adopt 
an  agreement  with  R.  F.  Svnd,  Ltd.  The  signatories  (with  one  share  each) 
are:— A.  J.  Swan,  4,  Sullierland  Road,  Chiswick,  clerk;  W.  H.  Waltotd, 
•239,  Mortlake  Road,  Ilford,  clerk.  Private  ctnipany.  The  first  directors  Ito 
number  not  less  than  two  or  more  than  five)  are  to  be  appointed  by  the 
signatories.    Remuneration  as  fixed  by  the  ccmpany. 

Birchiii^ton    and    TVestgate    Electric    Light   Co.,    Ltd. 

(125,675). — 1  his  company  was  registered  on  December  3rd,  \nth  a  capital  of 
£5,(}00  in  £1  shares,  to  carry  on  the  business  indicated  by  the  title,  and  to 
adopt  agreements  with  SirWil.iam  J.  Ingram,  Rart.,  L.  J.  Sirnons  and  F.  J. 
Cornford.  The  subscribers  are  :— Sir  William  Ingram,  Bart.,  The  Bungalow, 
Westgate-on-8ea,  1,000  shares  ;  F.  J.  Cornford,  Town  Hall  Buildings,  Westgate- 
on-Sea,  architect,  one  share.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  three  or  more  than  five  ;  the  subscribers  are  to  appoint  the 
first;  qualification,  £50,  Registered  offloe,  Town  Hall  Buildings,  Westgate- 
on-Sea. 

Ready  Syndicate,  Ltd.  (12o,fi7n.— Registered  December  ord, 
by  Courbold-Ellis  A  Mitchell,  14,  Clements  Lane,  E.C.  Capital,  £10,000  in  £10 
shares.  Objects,  to  carry  on  business  as  manufacturers  of,  and  dealers  in, 
electrical  appliances  or  specialities,  Ac.  Every  subscriber  for  shares  in  the 
syndicate  will  be  required,  in  respect  of  each  such  share,  to  underwrite  or  procure 
the  underwriting  at  par  of  £85  shares  of  the  proposed  issue  of  £86,0t'0  7  per 
cent,  cumulative  participating  preference  shares  in  a  new  company  to  be 
foimed  and  called  the  Briti-h  fcver-Ready  Electrical  Co.  (1913),  Ltd.,  or  similar 
title.  The  signatories  (with  one  share  each)  are  :— L.  R.  Andrews,  53,  Grandison 
Road,  Clapham  Common,  8.W.,  clerk;  6.  T.  Little,  7,  Dornolifle  Road, 
Fulham,  S.W.,  clerk.    Private  company.    The  first  directors  are  not  named. 

Toiglit  i  Haeffner  (England),  Ltd.  (12.1,729).— This  com- 
pany was  regtbternd  on  December  4th,  wiih  a  capital  of  £10.000  in  £5  shares, 
to  acquire  mventions  in  relation  to  improvements  in  apparatus  for  the  control 
of  electricity.  The  subscribers  (with  one  share  each)  are  :— A.  Haeffner, 
Kenterweg,  t2,  Frankfurt  o/M.,  general  director:  G.  Cooper,  Hampton-in- 
Arden,  electrical  engineer;  M.  Mueller,  Paikstrasse,  23,  Frankfurt  o/M., 
director ;  M.  Vogelsang,  Borkenheimer  Lindstrasse,  101,  Frankfurt  o/  vl,, 
director.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  than  five ;  the  first  are  A.  Uael^ner,  chairman,  G.  Cooper, 
M,  Mueller  and  M,  Vogelsang  (all  permanent).  Registered  office,  95,  Colmore 
Row,  Birmingham.  Solicitors,  Iiane,  Clutterbuck  A  Co.,  Minories  Chambers, 
Birmingham, 


British  Colnmbia   Electric   Railway  Co,,  Ltd. 

Mr.  R.  M.  Horne-Patne  (chairman)  presided  on  Tuesday  at  the 
Great  Eastern  Hotel,  E.C,  over  the  meeting  of  the  above  company. 
The  Chairman,  who,  in  consequence  of  illness  was  unable  to 
address  the  shareholders,  had  prepared  his  remarks,  which   were 
read  by   ilr.    Blundell    Brown.       He   said    the   accounts   recorded 
another  satisfactory   year.      Their  two  hydro-electric  installations 
which  had  been  so  long  under  construction,  and  had  involved  the 
expenditure  of  such  large  amounts  of  capital,  were  beginning  to 
earn  money.      In  February  last  the  first  unit  at  Jordan  River  was 
put  into  operation,  and  it  had  successfully  delivered  power  into 
the  city  of  Victoria  ever  since  with  satisfactory  results  to  the  earn- 
ings of  the  Victoria  branch.      The  second  unit  was  also  completed 
successfully  about  a  fortnight  ;igo,  and  they  had  commenced  the 
work  of  increasing  the  water  storage  capacity,  in  accordance  with 
the  original  plans,  so  that  they  might  be  able  to  gradually  increase 
the  electrical  development  unit  by  unit  to  its  ultimate  capacity  of 
about  l.'j.ddO  H.r.      Thus  they  were  providing  in  advance  for  the 
increa.sing  demand  for  power  in  Victoria  and    the  surrounding  dis- 
tricts, where  it  seemed  probable  that  trade  of  all  sorts,  and  their 
business,    would  increase    rapidly.      Their    great    hydro  -  electric 
development  at  Lake  Coffuitlam  and  Lake  Bunzen  was  described 
at  some  length  in  the  annual  report.    (See  Electrical  Review 
last   week.)       The   completion   of  this   mighty  and   costly   enter- 
prise wa«  now  well  within  sight,   and  it  was  safe  to  say  that  it 
would   not   only    be    one    of  the    greatest  developments    in    the 
world,    but    also  one  of    the    most  satisfactory  from  the  stand- 
point of  producing  cheap  power  and  of  requiring  comparatively 
little  expense  for  upkeep  and  maintenance.     They  would  have  been 
deriving  some   of  the  benefit  of  the  increased  stor.-xge  during  the 
past  month  but  for  the  great  delay  in  the  manufacture  of  electrical 
machinery,  owing  to  strikes  in  this  country.    The  directors  ordered 
this  machinery  so  well  in  advance  that  it  seemed  impossible  that  it 
would  not  be  rf  ady  and  would  not  be  delivered  in  time  to  assist  in 
carrying   the  present  winter  load.      In  addition  to    these   great 
engineering  undertakings,  the  company  had  constructed  new  lines 
of  railway  in  many  directions,  and  had  carried  out  improvements 
on   its  old   lines,   to   meet  demands  of  trafiic,  and  it  had  greatly 
extended   its   light  and   power  system.     This  work  could  not  be 
described  in  detail,  but  it  had  involved  large  expenditure  and  a  vast 
amount  of  thought  and  planning  and  work  to  the  management  and 
directors.      There    were    two    matters .  in     connection   with    the 
company's  affairs  which  had  received  a  great  deal  of  publicity  in 
the    Press,    on    which    they    would    expect    him    to    give   some 
information.      It  had  been  stated   that  the  company  had  entered 
into  a  contract  for  the  purchase  of  power  from  the  Western  Canada 
Power  Co.     The   facts   were  that    the   general  manager  of   the 
Western  Canada  Power  Co.  approached  the  directors  in  an  entirely 
businesslike  and  courteous  way  to  ascertain  whether  the  company 
would  be  prepared  to  purchase  power   from   his  company.      The 
directors  came  to  the  conclusion  that  although  the  works  at  Lake 
Coquitlam  would  supply  all  the  power  they  would  need  for  several 
years  to  come,  it  would  be  wise  to  secure  an  alternative  supply  of 
power  from  the  Western  Canada  Power  Co.,  if  it  could  be  obtained 
cheaply  enough.     The  subject  was  thoroughly  discussed  between 
the  representatives  of  the  two  companies,   but  unfortunately  the 
offer    received    from    the    Western    Canada  Power  Co.    was  not 
acceptable  to  the  company,  and  a  counter-offer  put  forward  by  the 
directors  had  not  been  accepted  by  the  Western  Canada  Power  Co 
That  was  all  there  was  to  say  on  the  subject.     With  regard  to  the 
long   negotiations   which   had   been  reported    in   the  newspapers 
between  the  municipal  authorities  of  Vancouver  and  the  company, 
the  facts  were  as  follows  : — The  area  covered  by  what  was  really 
one  great  city,  and  which  might  be  called  Greater  Vancouver,  was 
for  administrative  purposes  divided  into  the  three  municipalities 
of  Vancouver,  Point  Grey  and  South  Vancouver.     The  City  of  Van- 
couver originally  covered  a  comparatively  small  area,  and  had  been 
extended  in  recent  years  to  include  the  areas  formerly  known  as 
Hastings    Town    and    District    Lot    301.      The  company   owned 
franchises  empowering  it  to   carry  on  its  electric  lighting   and 
electric  power  business  throughout  the  whole  of  the  above-named 
mnnicipal    areas,   as  well  as    in  many    other    districts,  for  very 
long  periods.      The  company   also  owned  franchises   authorising 
it   to  carry    on    its   electric    railway    business   for   long   periods 
of  years  throughout  the  whole  of  the  above-mentioned  areas  and 
districts,  with  the  exception  of  the  old.  not  the  extended,  City  of 
Vancouver,  where  their  franchise  might  be  terminated  by  purchase 
on  fair  terms  in   1!)19.      In  particular  they  owned  franchises  in 
Point  Grey  and  .South  Vancouver  which  had  still  37  years  to  run 
before  these  municipalities  had  their  tirst  option  to  purchase.     At 
the  end  of  37  years  these  options  occurred   at   intervals  of   10 
years     in     South     Vancouver    and     Point    Grey,     and     in    the 
case      of      old      Vancouver      at      intervals      of      five      years 
after   U'19.      These  franchises  constituted  the  guarantees  on  the 
strength  of  which  they  had  invested  their  n  oney,  and  the  directors 
were  sati-fied  that  they  sufficiently  protected  the  future.     They  had 
not  initiated  any  steps  to  get  them  changed,  nor  had  they  asked  for 
further  advantages.     In  the  last  few  years  a  desire  had  sprung  up 
in  Vancouver  and  Point  Grey  and  South  Vancouver  to  consolidate 
the  three  into  one  great  city,   and    it    was    thought    by    some 
people    to    be    desirable   to    at   the    same   time    consolidate    the 
railway      franchises      within      the      three      municipalities,      so 
that      they      nright      operate      under      the      same      conditions 
and   charge   the   same   fares   throughout    the  new   city.      They 
were    first    approached    by   the    City  Council   of    Vancouver  on 
this  subject  some  three  years  ago,  and  had  every  desire  to  meet  the 
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wishes  of  the  people  fairly  and  even  generously,  but  were  com- 
pelled to  break  off  the  ne g-otiations  because  they  found  that  the 
opportunity  was  being-  taken  to  put  forward  a  number  of 
extravagant  demands  upon  the  company.  They  could  not  concede 
these  demands,  as,  had  they  done  so,  they  would  have  been  unable 
to  finance,  and  would  actually  have  lauded  the  company  in  bank- 
ruptcy, and  they  found  that  in  refusing  them  they  were  making 
enemies  who  intentionally  or  unintentionally  published  statements 
which  were  utterly  misleading — some  of  them  grotesquely  untrue 
— to  the  detriment  of  the  business.  On  two  subsequent  occasions 
they  had  been  approached  by  the  city  authorities  and  induced  to 
reopen  and  to  carry  on  exceedingly  lengthy  negotiations,  but  each 
time  they  had  been  compelled  to  withdraw  for  the  same  reasons. 
and  at  last  they  had  to  decline  to  again  discuss  the  subject.  A  few 
weeks  ago  they  received  a  written  proposal  from  a  Committee  com- 
posed of  representatives  of  the  Councils  of  three  Municipalities. 
The  terms  of  this  proposal  being  reasonable  they  accepted  it,  but 
were  it  not  that  they  had  desired  to  avoid  the  appearance  of  un- 
reasonably standing  in  the  way  of  the  development  of  the  city  and 
the  wishes  of  the  citizens,  he  did  not  think  that  they  would  have 
accepted  it.  The  terms  included  the  consolidation  of  their 
franchises  in  these  three  municipalities  into  one  franchise  for  a 
period  of  25  years,  and  5-c9nt  fares  throughout  their  area,  an 
increase  in  the  percentage  on  the  railway  earnings  payable  to  the 
city,  and  the  retention  for  five  years  of  certain  cheap  tickets,  a 
privilege  which  they  had  hitherto  voluntarily  conceded  to  the 
public,  but  which  they  had  decided  to  withdraw  in  consequence  of 
increasing  expenses  of  every  description  in  the  Railway  Department 
in  Vancouver.  This  would  have  involved  a  considerable  financial 
sacrifice  to  the  company  during  the  next  seven  years,  and 
they  would  also  have  given  up  the  last  12  years  of  their 
franchises  in  Point  Grey  and  South  Vancouver,  and  it  was  these 
last  12  years  of  the  franchises  which  would  be  by  far  the  most 
valuable  years  to  them.  On  the  other  hand,  they  would  probably 
have  gained  a  further  18  years  in  the  old  city,  which  would  have 
enabled  them  to  better  centralise  on  Vancouver  their  plans  for  the 
development  of  the  surrounding  districts,  and  they  would  have 
gained  some  other  advantages.  The  Committee  in  due  course 
reported  to  the  Vancouver  City  Council,  unanimously  recommend- 
ing their  proposals,  and  requesting  that  they  be  laid  before  the  rate- 
payers, but  to  their  astonishment,  and  to  that  of  everybody  con- 
cerned, the  Council  did  not  approve  of  the  arrangement,  and  sum- 
marily rejected  a  motion  to  instruct  the  city  solicitors  to  prepare  a 
by-law  for  submission  to  the  people.  This  closed  the  matter. 
Their  permanent  stability  as  an  enterprise  was  entirely  unaffected 
by  the  failure  of  the  negotiations.  The  position  briefly  was  that 
the  City  of  Vancouver  could  purchase  in  1919  their  lines  within  the 
original  limits  of  the  city  (excluding  their  interurban  lines),  and  no 
more.  These  lines  comprised  only  a  very  small  portion  of  their 
280  miles  of  railway.  In  the  districts  recently  annexed  to  the  city 
their  railway  franchise  covered  a  Ipng  period,  and  in  South  Van- 
couver and  Point  Grey  their  franchises  had  at  least  .S7  years  to 
run.  Accordingly,  if  Vancouver  exercised  its  option  to  purchase 
in  1919,  people  travelling  between  the  outlying  suburbs  and  the 
centre  of  the  city  must  pay  a  double  fare.  He  thought  this  was 
likely  to  be  so  objectionable  to  the  people  and  so  injurious  to  the 
business  interests  of  Vancouver  that  the  option  to  purchase  in  1919 
would  not  be  exercised,  and  that  they  would  continue  to  operate  as 
at  present  throughout  the  city  and  surrounding  areas  for  another 
37  years,  when  South  Vancouver  and  Point  Grey  would  have 
their  first  option  to  purchase.  Their  lighting  and  power 
business  was  not  touched  in  any  way  by  these  negotiations. 
In  14  years,  they  had  grown  from  nothing  to  be  the  largest  elec- 
trical enterprise  in  the  British  Empire,  with  probably  one  exception. 
They  had  expended  136,000,000  of  cash  up  to  the  present.  At  a 
rough,  but  fairly  reliable,  estimate,  the  company  had  itself  expended 
in  wages  since  1898  $14,430,000,  not  including  contractors'  wages. 
During  the  past  year  alone  they  bad  spent  on  capital  and  revenue 
accounts  ^12,.'564, 717,  of  which  $674,638  represented  salaries  of  the 
local  officials  and  staff  and  83,676,720  the  wages  of  other  employes, 
leaving  §8,213,3.59,  a  large  proportion  of  which  represented  wages 
paid  by  contractors  working  for  the  company.  The  total  number  of 
employes  on  the  company's  pay-roU  at  June  30th,  1912,  was  5,660, 
and  the  estimated  number  of  employes  paid  through  contractors  was 
2,500,  making  a  total  of  8,160  employes  in  the  service.  Assuming 
an  average  number  of  persons  dependent  on  each  wage-earner  as  2, 
they  had  a  total  number  of  persons  maintained  by  the  British 
Columbia  Electric  Railway  Co.  directly,  and  through  its  contractors 
of  24,480,  or  11  per  cent,  of  the  total  population  served  by  the 
company.  At  the  end  of  1898  they  had  40  miles  of  track; 
to-day  they  had  over  280.  In  1898  they  had  2,000  H.P.  avail- 
able ;  to-day  they  had  128.000  H.P.  In  1898  they  were 
operating  14  passenger  cars;  in  1908  they  had  71  ;  in  1909, 
97;  in  1910,  128;  in  1911,  240;  and  to-day  they  owned  or 
had  under  contract  for  prompt  delivery  359  passenger  cars. 
They  had  kept  well  ahead  of  developments  by  building  lines  into 
territories  practically  unsettled  when  they  first  went  there,  with 
the  object  of  building  up  these  districts,  and  they  were  giving  a 
splendid  service  on  several  lines  which  did  not  even  pay  operating 
expenses.  At  the  present  moment  they  had  extensive  development 
plans  mapped  out  which  would  benefit  all  concerned,  and  he  would 
appeal  to  the  common  sense  of  British  Columbians  in  their  own 
interests  !to  assist  them  in  every  possible  way  in  their  power,  and 
to  vigorously  put  down  all  such  unreasoning  opposition  to  their 
plans  as  was  recently  raised  in  connection  with  the  Port  Grey 
Franchise.  With  regard  to  the  profits  which  they  had  made  there 
was  no  secret.  He  had  taken  out  the  amount  of  cash  invested  in 
their  enterprise  in  each  year  since  1898,  and  the  amount  paid  out 
in  dividends  and  interest.  He  found  that  only  in  one  year,  namely. 
1902,  had  they  paid  more  than  5  per  cent,  on  the  capital  actually 


employed.  At  the  end  of  the  past  year  the  amount  of  capital 
involved  was  134,976,990,  and  the  amount  paid  out,  including  the 
dividend  which  they  were  asked  to  declare  that  day,  would  be 
$1,4-")7,190,  or,  say,  4}  percent,  on  the  actual  cash  invested.  Their 
enterprise  had  been  carefully  and  patiently  built  up  in  a  con- 
servative and  thoroughly  sound  way  ;  their  investment  was,  in 
the  opinion  of  the  directors,  an  absolutely  safe  one,  and  that  they 
believed  the  success  of  the  company  was  absolutely  assured  for 
many  years  to  come. 

Mk.  Capel  Cuke  asked  whether  if  the  municipality  did  not 
exercise  its  right  in  1919,  their  franchise  would  continue  for 
:57  years,  or  would  it  have  to  be  renewed  from  time  to  time.  And 
further,  what  had  happened  with  regard  to  the  threatened  com- 
petition they  heard  about  last  year  .' 

Me.  Beown  said  their  city  franchise  terminated  in  1919,  and 
after  that  in  five  yearly  periods.  With  regard  to  the  competition, 
they  had  experienced  that  for  the  past  six  months,  and  it  had  not 
shown  any  serious  effect. 

Mr.  Davidson  expressed  the  hope  that  the  proportion  of  working 
expenses  would  be  reduced  when  they  got  the  great  hydro-electric 
plant  developed. 

Me.  Brown  said,  of  course  they  hoped  it  would  be  profitable, 
but  whether  the  ratio  of  expenses  would  be  decreased  for  some  years 
they  could  not  say,  as  in  a  new  country  the  development  was  so 
large.     All  the  time  they  were  working  with  this  object  in  view. 

Mr.  C.  W.  Butlee,  speaking  from  experience,  drew  a  very  rosy 
picture  of  the  future  of  British  Columbia. 

On  the  motion  of  Mr.  Morton,  seconded  by  Mr.  J.  Buntzen, 
the  report  was  adopted,  and  a  further  motion  was  agreed  to  for  the 
payment  of  dividends  at  the  rate  of  6  per  cent,  on  the  preferred 
ordinary  stock,  and  8  per  cent,  on  the  deferred  ordinary  stock. 

Me.  Harold  Brown  proposed  that  the  best  thanks  of  the  meet- 
ing be  given  to  the  chief  manager  and  oflScers  and  staff  in  British 
Columbia  for  their  loyal  and  successful  efforts  on  the  company's 
behalf. 

Mr.  T.  Blundell  Brown  seconded  the  motion,  and  it  was 
carried. 

An  extraordinary  meeting  was  afterwards  held,  when  a  resolution 
was  carried  increasing  the  capital  of  the  company  to  £4,600,000  by 
the  creation  of  new  shares  of  £1  each.  Resolutions  were  also 
carried  for  the  alteration  of  the  articles  of  association,  the  object 
being  to  put  beyond  all  possible  question  the  right  of  the  directors 
to  make  in  the  future,  as  in  the  past,  simultaneous  issues  of  prefer- 
ence, preferred  and  deferred  ordinary  shares. 


Stock  E.\chan$re   Xoticcs. — The  Committee  have  (1) 

appointed  special  settling  days  as  under  : — 

Wednesday,  December  18th.— Boneconrt  Surface  CotDbostion,  Ltd.— 38,642 
6)i»re6  of  £1  each,  10s.  paid  (Nob.  1  to  33,642). 

Thursday,  December  19th.— Consolidated  Cities  Light,  Power  and  Traotion 
Co.— rully-pa<d  scrip  for  $4,000,000  first  lien  .1  per  cent,  gold  bonds. 

And  (2)  ordered  the  undermentioned  securities  to  be  quoted  in 
the  OiEcial  List  : — 

Consolidated  Citiee  Light,  Power  and  Traction  Co. — Fully-paid  script  for 
94,000,000  first  lien  5  per  cent,  gold  bonds. 

Portland  Railway,  Light  and  Power  Co.— S16.COO,000  6  per  cent,  first  and 
refunding  mortgage  30-year  sinking  fund  gold  bonds  (Series  **  A  ")  (Nos.  Ml  to 
16,400  of  81,000,  01  to  800  of  S600,  A  to  Jl  to  200  of  SlOO  each). 

Underground  Electric  Railways  Co.  of  London,  Ltd.— Furtho"  issue  of  12,000 
shares  of  £\0  each,  fully  paid'  (Nos.  47,1,93  to  60,692,  469,201  to  474,200,  and 
480,201  to  484,200);  14,668  "A"  ordinary  shares  of  Is.  each,  fully  paid  (Nos. 
1,135.910  to  1,150,477) ;  and  f80,298  6  per  cent,  first  cumulative  income 
debenture  stock  and  il5,300  6  per  cent,  income  bonds  (Nos.  69,028  to  59,180  of 
£100  each). 

IVortli  Berwick  aud  District   ElectMc  Light  and 

Power  Co.,  Ltd. — At  the  first  annual  meeting,  Prof.  Sohafer, 
chairman,  who  presided,  said  that  the  shares  allotted  numbered 
4,850.  The  contract  for  the  erection  of  the  power  station  had  been 
given  to  Messrs.  John  Wilson  &  Sons,  of  North  Berwick,  and  it  was 
expected  that  the  works  would  be  completed  within  three  months, 
and  that  by  the  spring  a  supply  would  be  available  for  consumers. 

British   Electric  Traction   Co.,  Ltd. — The  directors 

have  declared  the  dividend  for  the  half-year  to  September  30th  on 
the  6  per  cent,  cumulative  preference  stock. 

Consolidated  Gas.  Electric  Light  and  Power  Co.  of 

Baltimore. — A  dividend  of  IJ  per  cent,  on  the  common  shares 
(5  per  cent,  per  annum)  has  been  declared  for  the  quarter  ending 
December  31st. 

Manila  Electric  Railroad  aud  Lighting  Corporation. 

— A  dividend  of  Sli  per  cent,  for  the  quarter  ending  December  Slst, 
on  the  capital  stock  is  declared,  also  an  extra  dividend  of  $\  per  cent., 
making  a  total  of  .S2J  per  cent,  per  share. 

Eastern  Extension.  Australasia  and  Chiua  Tele- 
graph Co.,  Ltd. — The  directors  have  declared  an  interim  dividend 
for  the  quarter  ended  September  30th,  of  2s.  6d.  per  share. 

Winnipeg  Electric  Railway  Co. — The  (iirectors  have 

declared  a  quarterly  dividend  on  the  capital  stock,  exclusive  of  the 
recent  issue  of  new  shares,  at  the  rate  of  12  per  cent,  per  annum. 

Continental. — Feance. — The  report  of  the  Societe 
d'Electro-Metallurgie  de  Dives  for  the  last  financial  year  shows  a 
profit  of  £29,895.     A  dividend  of  5  per  cent,  is  being  declared. 

Western  Telegraph  Co.,  ltd.  —  The  directors    have 

declared  the  first  quarterly  interim  dividend  of  33.  per  share  for 
the  year  ending  June  30th,  1913,  being  at  the  rate  of  6  per  cent, 
per  annum.  The  transfer  books  will  be  closed  from  December  14th 
to  20th. 
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India-Hubhcr,  Gutta-Percha  and   Telej^raph   Works 
Co,,  Ltd. 

The  directors'  report  fnr  the  year  endinp  September  30th,  1912,  to 
be  presented  at  the  meetinir  on  Tnepday,  December  17th,  1912,  at 
12  o'cltiok  noon,  states  that  the  accountH  show,  after  proviMon  for 
doubtful  debts,  a  net  profit  of  £51,247.  Adding  £'i,C,'>7  broupht 
forward  and  deductinir  £9,375,  the  dividend  on  the  preference  shares 
paid  in  January  and  July,  and  £3,12.''>,  the  preference  dividend 
accrued  to  September  30th,  there  remains  a  disposable  balance  of 
£43,101,  which,  after  jmividintr  for  the  proposed  dividend  on  the 
ordinary  shares,  will  leave  i;."i,U04  to  carry  forward.  The  directors 
recommend  that  the  payment  of  the  half-yearly  dividend  of  5s.  per 
share,  or  at  the  rate  of  ."i  per  cent,  per  annum,  be  made  to  the  pre- 
ference shareholders,  and  that  a  dividend  of  ITjs.  per  share,  or  at  the 
rate  of  7{  per  cent,  per  annum,  be  paid  to  the  holders  of  ordinary 
shares;  both  these  dividends  to  be  payable  on  January  Ist  prox. 
The  general  business  of  the  company  has  been  fully  maintained. 
The  price  of  its  principal  raw  material  had  considerable  and 
irregular  lluctuations  durintr  the  year,  makinir  the  future  position 
very  um^ertain,  and  there  was  a  material  decline  towards  the  close. 
In  March  a  ^reneral  coal  strike  occurred,  and  July  brouirht  a  London 
dock  strike,  which  interfered  both  with  the  free  delivery  of  the 
raw  material  which  the  company  was  receiving  and  the  dispatch  of 
its  manufactured  poods.  The  tradinff  of  the  French  factory  and 
some  of  the  foreipn  agencies  has  not  been  satisfactory,  while  other 
foreign  agencies  have  produced  quite  gratifying  results.  The 
volume  of  the  submarine  cable  work  has  increased,  and  the  steamers, 
Jliiriii  and  Itiiciiinrer  have  had  employment.  The  Silrrrttmii 
has  just  completed  the  laying  of  a  submarine  cable  between 
Australia  and  New  Zealand,  and  will  probably  leave  for  home 
towards  the  lend  of  this  month,  when  the  contract  period  of 
guarantee  should  terminate.  Profits  in  this  branch  of  the  business 
are  somewhat  severely  limited  by  competition.  The  works  at 
Silvertown  and  Persan  have  been  maintained  in  the  usual  state  of 
efficiency.  The  directors  regret  to  record  the  death  of  Mr.  B. 
Bishop  and  Mr.  D.  McNaught,  the  former  having  served  the  com- 
pany since  its  inception  and  the  latter  for  a  period  of  about  2."i  years. 
Mr.  J.  V.  Buchanan  resigned  from  the  board  at  the  hegioning  of  the 
year. 


.idelaide   Electric  Supply  Co..  ltd. 

The  eighth  annual  general  meeting  was  held  on  Tuesday  at  the 
offices,  Finsbury  Pavement  Ilouee,  Moorgate  Street.  E.G.,  Mr.  J.  B. 
Braithwaite  presiding. 

The  Chaiioian  said  that  they  again  had  a  satisfactory  report. 
I>uring  the  year  they  had  expended  i;  102, (14i>  on  capital  account, 
bringing  up  the  total  cost  of  the  undertaking  to  £485,(119.  That 
capital  had  been  provided  by  the  issue  of  the  remaining  £60,000 
a  per  cent,  debenture  stock,  which  was  sold  in  the  market  onteims 
which  gave  them  a  profit  of  £1,454  ;  and  by  the  issue  of  a  further 
amount  of  ordinary  capital.  The  shares  were  offered  at  £8  each 
to  the  existing  shareholders,  and  realised  a  profit  of  £29,595. 
They  recommended  that  the  whole  of  that  .1131,04  9  should  be  put  to 
general  reserve  and  that  £3,72ii  be  written  off  from  certain  special 
items  in  the  capital  account  on  the  recommendation  of  the  chief 
engineer.  The  auditors  called  attention  to  the  fact  that  no  pro- 
vision had  been  made  for  depreciation.  That,  as  he  had  told  them 
on  previous  occasions,  was  a  policy  which  the  board  felt  bound  to 
adopt,  and  instead  of  calling  it  depreciation,  they  were  building  up 
a  general  reserve  which,  with  the  sum  to  be  added  this  year,  would 
stand  at  the  substantial  figure  of  £37,329.  The  investments  at 
cost,  made  on  account  of  the  dividend  equalisation  account,  stood 
substantially  at  the  prices  at  which  they  were  purchased,  and  the 
account  stood  untouched  at  the  figure  of  £25,000,  as  last  year. 
Turning  to  the  profit  and  loss  account,  owing  to  their  losing 
the  tramway  load,  which,  in  the  previous  year,  produced 
a  revenue  of  £30,841,  they  were  very  doubtful  how  the 
year  would  work  out.  They  knew  that  their  own  business 
was  rapidly  increasing,  but  they  felt  that  it  would  take  them 
a  year  or  two  to  make  up  for  the  tramway  loud.  He  was  glad  to 
say  they  had  been  agreeably  surprised  at  the  rapidity  with  which 
their  own  business  had  extended,  ar,d  the  result  was  that  they  had 
no  need  to  trench  upon  the  dividend  equalisation  account  in  order 
to  maintain  the  same  dividend  as  last  year.  The  private  supply 
had  amounted  to  £48,647,  as  against  £30,476,  an  increase  of 
£12,171.  The  supply  for  power  had  amounted  to  £17,315,  as  com- 
pared with  £14,140,  an  increase  of  .-63,17.5,  and  other  items  in  the 
revenue  account,  gave  them  a  total  of  £73,154,  against  £86,347  in  the 
previous  year,  an  increase — excluding  the  tramway  revenue — on  their 
ownbusinessof  £17,648,  which  he  was  sure  they  would  all  consider 
a  most  gratifying  result.  The  generation  of  electricity  had  cost 
£18,253,  against  £25,791,  a  decrease  of  £7,538.  They  had  an  increase 
in  general  charges  in  Australia  to  meet  of  £1,885,  and  they  had  had 
to  pay  £6,875  interest  on  their  debenture  stock,  against  £1,250. 
The  net  result  was  that  they  carried  forward  to  the  balance-theet 
£13,361  less  than  latt  year.  That,  however,  still  left  them  an 
amount  which  enabled  them  to  pay  10  per  cent,  dividend  on  the 
ordinary  shares,  and  a  2  percent,  bonus,  and  to  carry  forward  a  sum 
of  slightly  over  £5,000.  The  increase  in  the  business  was  shown  at 
every  point.  The  units  sold  had  increased  by  1,125,868,  the 
increase  being  divided  fairly  evenly  between  light  and  power  ;  the 
lighting  increase  was  30  per  cent.,  and  the  power  increase  38  per 
cent.  They  had  had  the  advantage  during  the  year  of  a  visit  from 
Mr.  Wheadou,  their  chief  engineer,  and  had  had  an  opportunity 
of  conferring  with  him  in  detail  about  the  position  in 
Adelaide,  and  they  had  also  had  Mr.  J.  K.  Samuel,  one  of  their 
local  directors,  over.    They  had  adopted  the  policy  of  giving  their 


consumers  the  full  benefit  of  the  metallic-filament  lamp,  which 
was  equivalent  to  reducing  the  price  of  current  66  per  cent.,  and 
he  was  glad  to  tay  that  the  policy  had  been  crowned  with  success. 
He  thought  that  the  following  figures  as  to  the  progress  of  the  under- 
taking were  really  remarkable.  The  area  of  their  district  was 
now  155  eq.  miles  ;  an  increase  of  49  per  cent,  over  last  year.  The 
population  of  the  area  that  they  supplied  was  19^,000,  showing  an 
increase  of  10  per  cent.  The  miles  of  street  in  their  supply  area  was 
245  ;  an  increase  of  41  per  cent.  The  capacity  of  their  plant  was 
now  3,500  KW.,  showing  an  increase  of  23  per  cent.  The  maximum 
load  during  theyear  showed  adecreate  owing  to  theloss  of  the  tramway 
load  ;  during  the  year  they  had  connected  to  their  mains  no  fewer 
than  3,058  new  connections,  a  record  which,  he  thought,  it  would 
be  hard  to  beat  even  in  any  English  supply  company— an  increase 
of  90  per  cent,,  and  the  total  number  of  consumers  connected  at 
the  end  of  the  year  was  7,868,  showing  an  increase  of  63  per  cent. 
He  was  glad  to  say  that  the  development  was  continuing  up  to  the 
present,  according  to  the  latest  rttnrns  they  had  received  from 
Australia. 

Mr.  Aktiu'R  F.  Parish  seconded  the  motion,  and  the  report  was 
adopted. 

Isle    ot    Tlianet   Electric    Tramways    and    Lightinie: 
Co..  Ltd. 

The  meeting  of  this  company  was  held  on  Thursday  last  week  at 
Winchester  House,  E,C.,  Mr.  A.  R.  Monks,  the  chairman,  presiding. 

The  CiiAiK.MAN,  before  moving  the  adoption  of  the  report  (see 
Elix'TRicai,  Ukview,  page  924),  explained  that  he  was  occupying 
the  chair  because  he  had  been  elected  liy  his  colleagues  on  the  resigna- 
tion of  Lord  Arthur  Butler,  who,  having  been  chairman  of  the  com- 
pany since  its  inception,  felt  that  the  time  had  come  when  he 
should  be  relieved  of  some  of  the  more  arduous  duties  appertaining 
to  the  chairmanship.  He  (Mr.  Monks)  and  the  other  directors  pointed 
out  to  Lord  Arthur  that  he  had  piloted  the  company  into  a  more 
successful  )Xisition  than  it  had  occupied  for  some  years,  and  that 
it  was  a  pity  he  should  retire  now,  but  his  lordship 
replied  that  that  was  exactly  the  reason  he  had  taken  the 
step.  Coming  to  the  accounts  the  capital  and  the  loans  remained 
the  same;  but  the  creditors  had  increased  by  £4,610;  which  was 
attributable  to  further  expenditure  on  plant  and  mains.  During 
the  year  they  had  paid  off  one  creditor's  balance  of  £1,000.  On  the 
other  side  of  the  balance-sheet  it  would  be  noticed  that  they  had 
expended  four  sums  aggregating  £9,440  as  follows: — additional 
machinery.  £1,>*81  ;  new  sub-station  at  Broadstairs,  £4,177  ;  electric 
lighting  installations,  £3,303.  and  a  small  sum  of  £137  on  street 
lighting.  On  the  revenue  side  there  was  a  decreased  profit  of 
£2,116.  The  decrease  in  the  receipts  from  traction  amounted  to 
£2,683,  but  there  was  an  increase  in  lighting  of  £1,684,  and  the 
expenditure  had  increased  by  £1.181.  The  decrease  in  the  tramway 
receipts  arose  from  the  disastrous  summer  weather.  As  they  were 
aware  the  undertaking  was  a  fair  weather  line,  and  he  did  not  suppose 
a  more  unfortunate  state  of  affairs  was  possible  than  that  which 
they  had  to  conterd  with  during  the  summer.  Their  season  was 
mostly  in  August  and  September,  and  it  rained  every  day  in  the 
first  menth  and  nearly  every  day  for  the  first  two  or  three  weeks  in 
the  latter,  and  when  the  weather  took  a  change  for  the  better  it 
was  tco  late  fcr  them  to  reap  the  advantage,  as  the  visitors  had 
gone  heme.  The  lighting  receipts,  he  was  glad  to  say.  showed  an 
improvement  of  seme  24  per  cent,  over  those  of  the  previous  year. 
The  extra  expenditure  was  practically  all  due  to  the  increased  cost 
of  coal  and  coke-  coal  having  iYicreased  4s.  3d.  a  ton  and  coke 
3s.  8d,  The  strike  also  affected  them  somewhat,  as  they  were 
forced  to  use  the  best  coal  instead  of  coke,  but  they  kept  up  their 
service  and  gave  an  unlimited  supply  of  light.  As  to  the  future, 
in  the  ccming  year  they  would  have  to  spend  consider- 
able sums  on  further  plant.  They  had  contracted  for  a 
new  Diesel  engine  which  they  expected  to  be  delivered  about  next 
June,  and  with  an  additional  expenditure  of  seme  £7,000  or  £8,000 
he  hoped  they  would  be  able  to  meet  all  the  demands  upon  them 
for  lighting,  and  that  they  would  be  free  frcm  any  further 
material  capital  expenditure  in  the  future.  Of  course  there  would 
always  be  expenditure  fcr  mains,  and  fortunately  that  was  so, 
because  it  was  to  their  lighting  business  that  they  would  have  to 
look  fcr  dividends.  He  would  liked  to  have  met  the  shareholders 
with  an  increase  in  the  dividend  this  year,  but  in  view  of  the 
finances,  and  seeing  the  importance  of  progressing  with  the  light- 
ing part  of  the  undertaking,  that  was  not  possible. 

Mr.  W.  M.  MrspHY  seconded  the  resolution. 

The  Chaikmax,  in  reply  to  questions,  said  he  did  not  think  the 
board  had  put  too  much  towards  the  maintenance  of  the  permanent 
way.  That  was  cne  of  the  most  serious  problems  they  had  to  face, 
especially  as  the  company  got  older,  and  they  must  remember  that 
in  the  early  days  they  were  not  able  to  do  what  they  ought  to  have 
dore  in  that  regard.  They  certainly  hoped  for  great  econcmics  in 
working  when  they  got  the  Diesel  engine  in  operation. 

The  report  was  adopted. 


Melbonrne  Electric  Supply  Co,,  Ltd. — The  directors 

have  declared  a  final  dividend  ot  5  per  cent,,  making  7i  percent, 
for  the  year,  together  with  a  bonus  of  1  per  cent.,  both  free  of 
income-tax,  on  the  consolidated  ordinary  stock,  in  respect  of  the 
year  ended  August  31st. 

Shawinigan  Water  and  Power  Co. — A  dividend  of 

li  per  cent,  on  the  common  shares  (6  per  cent,  per  annum)  is 
declared  foT  the  quarter  ending  December  31st. 
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Metropolitan  Electric  Tramways,  Ltd, 

Mk.  Emile  Gabcke  presided  on  December  4th  at  the  Holborn 
Restaurant  over  an  informal  meetingr  of  the  shareholders  of  the 
Metropolitan  Electric  Tramways,  Ltd.,  called  to  hear  an  explanation 
of  the  proposals  recently  made  by  the  London  and  Suburban  trac- 
tion Co. 

The  Chairman  said  that  the  proposal  which  they  had  received  to 
exchange  their  preference,  ordinary  and  deferred  shares  into  deben- 
ture stook  and  shares  of  the  London  and  Suburban  Traction  Co., 
was  an  offer  which  was  made  by  the  new  company  to  each  individual 
shareholder  in  their  company,  and  it  was  open  to  the  shareholder  to 
accept  or  decline  it,  as  he  thought  fit.  The  formation  of  the 
Tramways  (M.E.T.)  Omnibus  Co.  led  to  negotiations  with  the 
Underground  Railways  Co.  of  London,  who  controlled  the  L.G.O.C. 
and  held  the  majority  of  the  ordinary  shnres  in  the  London  United 
Tramways.  These  negotiations  had  resulted  in  the  present  pro- 
posals. The  three  companies  in  which  they  were  interested,  namely, 
the  Metropolitan  Electric  Tramways.  Ltd..  the  Tramways  (M.E.T.) 
Omnibus  Co.,  and  the  North  Metropolitan  Electric  Power  Supply 
Co.,  would  each  continue  to  have  a  separate  existence  as  before,  but 
the  London  an-3  Suburban  Traction  Co.  would,  if  the  scheme  became 
operative,  be  the  holders  of  preference  shares  and  ordinary  shares 
in  the  Metropolitan  Electric  Tramwajs  and  the  whole  of  the 
ordinary  shares  in  the  Tramways  (M.E.T.)  Omnibus  Co.,  and  the 
shareholders  would  become  shareholders  in  the  London  and 
Suburban  Traction  Co.  But  the  debentures  of  the  Metropolitan 
Electric  Tramways  Co.  were  not  interfered  with  by  the  scheme,  and 
for  the  present  the  debentures  issued  by  the  M.E.T.  Omnibus  Co. 
would  remain  unaffected.  Further,  no  change  whatever  would  take 
place  in  regard  to  the  North  Metropolitan  Electric  Power  Supply  Co. 
If  the  scheme  became  operative,  the  capital  of  the  London  and 
Suburban  Traction  Co.,  Ltd.,  would  consist  of  £550.000  44  per 
cent,  first  mortgage  debenture  stock,  £l,5OO,0OO  5  per  cent, 
cumulative  preference  shares  of  £1  each,  and  £l,75O,OC0 
ordinary  shares  of  £1  each,  the  preference  shares  having 
priority  as  to  capital  over  the  ordinary  shares.  If  he 
assumed  for  a  moment  that  all  the  shareholders  in  the 
Metropolitan  and  London  United  Companies  accepted  their  offer 
of  exchange,  the  capital  of  the  new  company  which  would  have  to 
be  issued  in  exchange  for  the  shares  in  the  two  tramway  companies 
would  be :  £200,000  in  4J  per  cent,  first  debenture  stock : 
£1,449,336  in  5  per  cent,  preference  shares  :  and  £1.749,336  in 
ordinary  shares.  They  would  observe,  therefore,  that  whereas 
practically  the  whole  of  the  preference  and  ordinary  thare  capital 
would  have  to  be  utilised  for  the  scheme,  there  would  be  a  balance 
of  £350.000  debenture  stock  available  for  purposes  other  than  the 
exchange.  It  was  intended  that  this  £350  000  debenture  stock 
should  be  issued  to  the  public  and  the  proceeds  of  the  itsue  applied 
to  paying  the  expenses  of.  and  incidental  to,  the  format!'  n  of  the 
new  company  and  the  carrying  out  of  the  scheme,  the  purchase 
of  the  share  capital  of  the  Tramways  (M.ET.)  Omnibus  Co  ,  Ltd., 
and  providing  the  last  mentioned  company  with  funds  required 
for  completing  its  fleet  of  350  omnibuses,  and  building  and  equip- 
ping the  necessary  garages.  The  preference  shares  which  they  now 
held  in  the  Metropolitan  TramwaysCo.  were  £  1  each,  and  were  entitled 
to  a  •">  per  cent,  cumulative  preferential  dividend  and  to  priority  of 
capital  over  the  ordinary  shares.  The  holders  of  these  shares  were 
invited  to  exchange  them  for  debenture  stock  and  preference  shares 
in  the  new  company,  receiving  40  per  cent.,  or  8s.  per  share,  in 
4i  per  cent,  debenture  stock  and  70  per  cent.,  or  14s.  per 
£1  share  in  5  percent,  preference  shares.  They  would  therefore 
receive  22s.  of  new  capital  in  exchange  for  20s.  of  present  capital 
and  their  revenue  would  also  increase.  In  future  they  would 
receive  £5  6s.  per  cent,  per  annum  instead  of  £5  per  cent,  as  at 
present.  With  regard  to  the  ordinary  shares  of  the  Metropolitan 
Tramways  Co.,  which  were  £  1  each,  and  which  received  a  dividend 
last  year  of  C  per  cent. — the  holders  of  these  shares  were  invited  to 
exchange  them  for  £1  of  5  per  cent,  preference  shares  and  £1  of 
ordinary  shares  of  the  new  company.  They  would  therefore 
receive  a  bonus  in  new  capital  of  100  per  cent.,  or,  in  other  words, 
double  their  present  holding.  On  one-half  of  this  new  capital 
they  would  receive  a  fixed  cumulative  preferential  dividend  of  5  per 
cent.  On  the  other  half,  or  the  bonus  capital,  they  would  receive 
such  dividend  as  might  be  distributed  on  the  ordinary  shares  of  the 
new  company.  With  regard  to  the  deferred  shares,  the  oiier  to 
the  holders  of  these  shares  was  on  the  basis  on  which  they  had 
been  placed  by  the  recent  resolutions  passed  by  the  company, 
authorising  the  conversion  of  the  deferred  shares  into  ordinary 
shares  in  the  proportion  of  four  deferred  shares  to  one  ordinary 
share  :  i.e.,  under  the  present  scheme  the  deferred  shares  would 
receive  as  to  one-fourth,  exactly  the  same  terms  as  were  oS'ered  to 
the  ordinary  shareholders.  The  proposal  to  convert  the  deferred 
shares  into  ordinary  shares  was  still  awaiting  the  approval  of  the 
Court  ;  but  the  holders  of  the  deferred  shares  who  accepted  the 
offer  of  the  London  and  Suburban  Traction  Co.  would  at  once 
place  themselves  in  the  position  which  they  would  occupy  if  the 
approval  of  the  Court  had  already  been  obtained.  The  chairman 
next  referred  to  the  terms  offered  by  the  new  company  to  the 
Loudon  United  Tramways  Co.  in  so  far  as  they  affected 
the  position  of  the  shareholders  in  the  Metropolitan  Co. 
It  might  be  asked  how  was  it  that  the  position  of  each  party  to 
the  bargain  could  be  improved  without  either  making  a  sacrifice  to 
the  oiher.  The  answer  was  that  this  double  advantage  would  be 
secured  by  the  consolidation  of  interests  which  the  scheme  pro- 
posed to  establish.  In  the  first  place,  they  hoped  to  be  able  to 
effect  considerable  economies  by  joint  management,  through  book- 
ings, and  generally  by  establishing  a  community  of  interests,  with 
results  which  it  might  be  difficult  to  express  in  figures  at  this 
stage,  but  which  they  with  their   knowledge  of  the  business  felt 


confident  could  be  brought  about.  But  more  important  still 
would  be  the  profits  which  the  new  company  wimld  earn  from  the 
operation  of  350  motor-omnibuses  to  be  provided  by  the  Tramways 
(M.E.T.)  Omnibus  Co.  It  might  be  said  that  these  omnibus  profits 
belong  to  the  Metropolitan  Co..  and  that  by  allowing  them  to  come 
into  the  joint  account,  the  London  United  Tramways  shareholders 
would  be  participating  in  profits  which  at  present  belonged  exclu- 
sively to  the  Metropolitan  Co.  This  was  perfectly  true  in  a  way, 
but  shareholders  in  the  Metropolitan  Co..  must  understand  that  if 
the  scheme  ilid  not  go  through,  they  would  not  be  able  to  run  350 
omnibusesin  the  metropolis  without  exposing  them  to  severe  competi- 
tion, and  that  the  omnibuses  in  that  event  would  not  then  earn  what 
they  would  earn  when  under  the  control  of  the  new  company.  More- 
over, competition  of  motor-omnibu.seswith  their  tramways  would  be 
still  further  increased,  and  altogether  the  shareholders  in  this  company 
would  not  be  in  as  good  a  position  as  they  believed  they  would  be 
if  they  made  the  exchange  and  the  scheme  became  operative.  He 
laid  particular  stress  upon  this  point,  because  the  experience  they 
had  already  had  of  the  competition  compelled  him  to  tell  them  that 
the  prospect  of  a  bitter  warfare  between  powerful  rival  interests 
was  certain  to  involve  both  companies  in  heavy  loss,  without  advan- 
tage to  the  public  or  anyone  else.  He  was  sorry  to  say  that  the 
profits  of  the  Metropoliton  Co.  during  the  present  year  had  already 
been  materially  reduced  by  omnibus  competition,  and  if  it  were  not 
for  the  steady  improvement  in  their  electric  power  business,  he 
would  have  to  prepare  them  for  a  serious  reduction  of  dividend.  As 
it  was,  some  reduction  of  the  ordinary  dividend  was  inevitable, 
but  those  shareholders  who  accepted  the  exchange  of 
shares  would  be  more  than  compensated  for  this  in  future  years 
by  the  bonus  of  capital  they  received  from  the  new  company. 
Continuing,  the  chairman  pointed  out  that  the  trafBc  problem  and 
the  competition  which  the  company  had  to  face  were  peculiar  to 
London,  inasmuch  as  the  tramway  did  not  cross  the  central  parts 
of  the  Metropolis,  and  hence  the  omnibuses  had  exceptional  advan- 
tages. They  had  good  grounds  for  believing  that  provincial  tram- 
way undertakings  were  not  exposed  to  the  same  competition  from 
motor-'buses.  It  was  sometimes  thought  by  those  who  were 
solicitous  for  the  interests  of  the  public,  that  combinations  of  the 
kind  proposed,  meant  increased  profits  to  the  capitalists  at 
the  expense  of  the  travelling  public,  but  in  this  case  one 
could  say  with  confidence  that  the  result  of  combination 
and  co-ordination  of  travelling  facilities  would  be  to  produce 
greater  benefits  for  both  the  travelling  public  and  the 
shareholders.  Coming  to  the  question  of  what  were  the 
prospects  of  the  new  company  earning  sufficient  profits  to  pay  fair 
dividends  on  its  capital,  he  said,  in  the  first  place,  they  must  realise 
that  there  was  no  watering  of  capital  in  the  scheme.  Although  the 
Metropolitan  Tramway  preference  and  ordinary  shareholders 
received  a  bonus  in  new  capital,  the  capital  of  the  new  company 
would  not  be  greater  than  the  combined  present  capital  of  the 
companies.  This  result  arose  from  the  fact  that  while  the  Metro- 
politan Co.  shareholders  received  more  than  par,  the  London  United 
Tramways  shareholders  received  less  than  par.  The  maximum 
subscribed  share  and  debenture  capital  of  the  new  company  to  be 
issued  under  the  scheme  of  exchange  would  be  £3,398,672.  as 
against  the  present  issued  capital  of  the  two  tramway  companies 
who  were  parties  to  the  arrangement,  of  £3,45'.i,84S.  The  profits  of 
the  new  company  would  be  derived  from  the  dividends  which  it 
received  on  the  shares  it  held  in  the  Metropolitan  and  London 
United  Tramways  Companies,  and  also  in  respect  of  the  whole  of  the 
ordinary  shares  in  the  (M  E.T.)  Omnibus  Co.  Of  course,  it  was 
difficult  to  gave  an  exact  figure,  because  they  did  not  know  what 
proportion  of  the.  present  capital  would  be  exchanged,  but  there 
could,  be  no  doubt  whatever  that  shareholders  who  did  exchange 
would  receive  a  larger  share  of  the  profits  than  the  shareholders 
who  stood  out.  because  if  the  scheme  became  operative,  the  new 
company,  by  reason  of  holding  the  whole  of  the  shares  in  the  (M  E.T.) 
Omnibus  Co..  would  receive  the  whole  of  the  net  profits  on 
the  working  of  the  350  omnibuses,  while  the  shareholders 
in  the  M.E.T.  Co.  who  did  not  exchange  would,  unfortunately,  but 
unavoidably,  suffer  a  diminution  of  profits  by  reason  of  some  motor- 
omnibus  competition  —  for,  however  much  the  tramways  and 
omnibus  interests  might  work  together,  the  tramways  would 
certainly  have  to  give  up  some  of  the  traffic  to  the  omnibuses. 
Assuming,  for  the  purpose  of  an  estimate,  that  the  whole  of  the 
shareholders  in  the  Metropolitan  Co.  and  in  the  London  United 
Tramways  Co.  exchanged  their  shares  for  shares  in  the  new  company, 
then  the  new  company  would  receive  the  whole  of  the  tramway 
profits  of  those  companies,  after  paying  interest  en  the  existing 
debentures,  and  in  addition  to  these  profits  the  new  company  would 
have  the  profits  from  the  working  of  350  omnibuses.  Of  course,  it 
would  be  some  time  before  this  number  of  omnibuses  were  in 
operation.  They  were  being  delivered  now  in  batches,  but  it  must 
take  nearly  12  months  before  the  full  number  could  be  placed  in 
public  service,  and  by  that  time  the  conditions  might  not  be  the 
same  as  at  present.  It  would  therefore  be  unadvisable,  or  rather 
impossible,  for  him  at  this  juncture  to  make  any  definite  estimate 
of  the  dividend  which  would  be  paid  on  the  new  ordinary  shares. 
They  had  taken  every  possible  precaution  to  protect  the  share- 
holders' interests,  and  the  arrangement  they  had  made  with  the 
L.G  0.  Co.  was  that  the  new  company  should  receive  the  average 
receipts  per  omnibus  of  the  L.G.O.  Co.'s  fleet  in  the  metropolitan 
area,  and  there  were  other  respects  in  which  the  terms 
were  advantageous  to  them  as  shareholders.  The  directors 
therefore  had  no  doubt  whatever  that  the  holders  of  the 
preference  shares  in  the  Metropolitan  Tramways  Co.  who 
made  the  exchange  would  receive  their  £5  6s.  per  cent,  in  future, 
which  was  more  than  they  were  receiving  at  present,  and  that  the 
holders  of  the  Metropolitan  ordinary  shares  who  made  the  exchange 
would  receive  5  per  cent,  on  one-half  of  their  new  shares,  and  also 
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a  fair  dividend  on  the  other  half,  or  bonus  portion  of  their  new 
capital,  but  what  the  dividends  on  this  bonus  capital  vroald  be  it 
was  not  eii«y  to  say  with  any  certainty  at  the  present  moment. 
.Vnothcr  advantofje  of  making  the  oxchanKC  was  that,  inasmuch  as 
the  new  capital  would  be  a  combination  of  the  capital  of  two 
separate  companies,  there  would  be  a  better  market  for  the  new 
share!?.  On  the  whole,  tlio  scheme  had  been  well  received,  and  the 
number  of  assents  which  had  already  come  in  was  considerable  ; 
but  he  feared  that  some  of  the  shareholders  had  not  fully  under- 
stood the  scheme.  Mr.  Devonshire,  their  niana^rin);  director,  was 
manafjinjj  director  of  the  new  company,  which  included  the  L.U  T. 
He  hail  also  joined  the  board  of  the  now  company  to  represent  their 
interest,  and  the  Tramways  (M.E.T.)  Omnibus  Co.  had  apjiointed 
another  director  (Mr.  Soames).  The  L.U.T.  Co.  was  represented  by 
Mr.  Acworth,  the  chairman  of  that  company,  and  by  Mr.  Stanley, 
who  was  managing  director  of  the  Underground  Railways  Co.  of 
London  and  of  the  L.G.O.  Co.  Mr.  Barber,  their  secretary,  was 
secretary  also  of  the  new  company,  and  the  whole  organisation  of 
the  new  company  was  designed  with  a  view  to  securing  unity  of 
interests  between  the  various  tramway  and  omnibus  undertakings, 
which  at  present  provided  so  great  a  part  of  the  traffic  facilities  of 
the  metropolis. 

Mk.  En.nis  asked  it  the  burden  of  the  arrears  on  the  London 
United  Tramways  5  per  cent,  cumulative  preference  shares  would 
be  a  burden  on  the  new  company,  and  what  proportion  of  share- 
holders had  already  expressed  their  approval  of  the  scheme. 

The  Ch.\ihii.\n  said  the  arrears  of  interest  on  the  London 
United  sharps  would  not  be  the  concern  of  the  new  company,  and 
would  have  to  be  dealt  with  by  the  London  United  Co.  in  their  own 
way.  Assents  were  coming  in  continuously,  and  he  had  not  exact 
figures  Ijefore  him.  In  the  case  of  the  M.E.T.  ordinary  shares,  they 
had  already  a  very  large  majority,  and  the  same  remark  applied  to 
the  deferred  shares,  and  also  to  the  ordinary  and  preference  shares 
of  the  London  United  Co.  With  regard  to  the  Metropolitan 
Electric  Traction  preference,  they  had  a  large  holiliug,  but  not  the 
necessary  proportion  at  present. 

Mr.  Baldwin  contended  that  they  were  parting  with  a  very 
valuable  and  improving  asset  in  the  North  Metropolitivn  Electric 
Power  Co.  The  preference  shareholders  felt  that  the  new  security 
offered  to  them  in  exchange  for  their  present  holdings  was  not  of 
that  value  estimated  by  the  chairman,  who  was  generally  such  an 
optimist.  Then  he  considered  the  value  of  the  new  security  was 
somewhat  sapped  by  the  power  of  the  new  company  to  issue 
£550,000  of  debentures,  whilst  they  were  also  putting  nearly 
£2,ii00,000  of  debentures  of  the  London  United  Co.  in  front  of 
their  security.  He  did  not  see  where  it  was  to  the  interest  of  the 
preference  shareholders  to  share  in  the  undertaking  of  the  London 
United  Co. 

Hk.  Ennis  asked  what  area  was  meant  when  the  chairman  said 
the  new  company  would  receive  a  proportion  of  the  omnibus  earn- 
ings in  the  metropolitan  area. 

The  Chaiuman  said  it  meant  the  Covinty  of  London  area  pins  the 
areas  served  by  the  Metropolitan  Electric  Tramways  and  the 
London  United  Tramways — a  very  valuable  concession.  Mr. 
Baldwin's  points  were  good,  but  it  was  not  true  to  say  that  they 
were  parting  with  the  North  Metropolitan  Power  Go.  The  only 
way  in  which  it  was  affected,  was  that  new  interests  were  intro- 
troduced  into  the  holding  company,  but  the  other  interests  would 
rank  after  theirs.  There  was  no  sapping  in  value  by  the  new  com- 
pany having  the  power  to  issue  debentures.  £200,000  of  these 
debentures  would  go  to  the  preference  shareholders,  and  the 
remaining  £3.i0,000  were  for  the  payment  of  the  omnibuses,  and 
if  the  holding  company  did  not  provide  that  money,  it  would  have 
to  be  provided  by  the  M.E.T.  Tramways  Co.  Consequently,  they 
were  no  worse  off.  It  was  an  economical  financial  arrangement 
for  the  purpose  of  raising  capital  in  the  most  convenient  and  the 
cheapest  possible  way. 

Mb.  Baldwin  raised  the  question  of  the  quoted  price  of  the 
shares,  but 

The  Chairjian  pointed  out  that  heattached  no  great  value  to  the 
recent  Stock  Exchange  fluctuations.  At  the  same  time,  if  they  did 
take  Stock  Exchange  quotations,  they  were  higher  in  consequence 
of  the  scheme  than  before. 

Mk.  Ennis  remarked  that  they  were  aU  acquainted  with  the 
broad  facts  of  the  situation  in  London.  They  found  the  London 
County  Council,  which  pushed  the  old  tramway  companies  into  a 
corner,  were  now  feeling  the  pinch  themselves.  He  regarded  the 
present  scheme  as  one  of  self-defence,  and  after  hearing  the  chair- 
man, would  support  it. 

Mr.  Dade  moved  :  "That  this  meeting  of  the  Metropolitan 
Electric  Tramways  Co.  approves  of  the  scheme  for  the  consolida- 
tion of  the  interests  of  the  Metropolitan  Electric  Tramways  and 
the  London  United  Tramways,  and  recommends  the  shareholders  to 
exchange  their  holdings  in  accordance  with  the  directors'  circular 
of  November  25th,   1912." 

Mr.  Parker  seconded  the  motion,  and  it  was  carried  unani- 
mously. 


Man.\  Electric  Railway  Co..  Ltd.— The  directors  have 

declared  a  dividend  of  5J  per  cent,  per  annum  on  the  preference 
shares.  £1,000  is  placed  to  reserve  for  special  renewals,  and  £920 
is  carried  forward. 

China  light  and  Power  Co.— The  net  profit  for  the 

past  year  is  nearly  Sl6,000,  an  improvement  of  over  S10,000  on  the 
previous  year.  No  dividend  is  to  be  paid,  and  $10,000  is  to  be 
devoted  to  depreciation  on  machinery.  —  Indian  and  Eastern 
Engineer, 


Prospectuses. — Tramways,  Liyhl  and  Power  Co.,  Lid 
-A  profpectus  has  been  advertised  this  week  inviting  subsoriptionB 
for  .3(111,000  C  per  cent,  cumulotive  preference  shurns  of  £1  each  at 
par.  The  company  has  been  formed  to  a"quire  and  work  various 
concerns  in  the  counties  of  Derby,  Nottingham,  Leicester,  and 
Warwick,  namely,  the  Derbyshire  and  Nottinghamshire  Electric 
Power  Co.  ;  Nottinghamshire  and  Derbyshire  Tramways  Co. ; 
Leicestershire  and  Warwickshire  Electric  Power  Co.  :  and 
Leamington  and  Warwick  Electrical  Co.,  Ltd.  ;  the  amount  pay- 
able being  £22t),il00  (£90,fi00  in  cash,  £45,000  in  ordinary  shares, 
and  £X5,iic0  in  deferred  ordinary  shares),  ("ontracts  have  been 
entered  into  with  Messrs.  Balfonr,  Beatty  A:  Co.,  Ltd.,  for  the  con- 
struction and  equipment  of  13J  miles  of  single  tramway  track 
between  Ripley  and  Nottingham,  and  for  the  extension  of  the  power 
plant  and  distributing  system  of  others  of  the  undertakings 
mentioned.  £150,0(10  will  be  issued  in  6  per  cent,  debentures 
or  debenture  stock  at  a  later  date.  A  report  by  Mr.  W.  C.  C. 
llawtayne  estimates'  the  net  earnings  of  the  undertakings  at 
£4 1'., .500,  and  after  paying  debenture  interest  and  preference 
dividend,  be  allows  a  surplus  of  £21,000.  The  operating  manage- 
ment of  the  properties  will  be  in  the  hands  of  Balfour,  Beatty 
and  Co.,  Ltd. 

The  Jirilixh  Electric  Transformer  Co.,  Ltd.—T\i\»  company  is 
offering  for  subscription  an  issue  at  par  of  I2,28(>  (J  per  cent,  cumu- 
lative preference  shares  of  £1  each.  The  list  is  to  close  to-morrow 
(Saturday).  The  increase  in  the  company's  business  for  Berry 
transformers,  "Tricity  "  cookers,  and  other  electric  appliances  neces- 
sitated the  provision  of  additional  manufacturing  capacity  last 
year,  so  that  the  largely  increased  turnover  might  be  handled 
economically.  The  works  were,  therefore,  extended,  and  it  is 
chiefly  the  cost  of  the  new  factory  and  its  equipment  that  has 
called  for  the  provision  of  further  working  capital,  which  the 
present  issue  will  produce.  In  anticipation  of  this  issue  18,000 
preference  shares  were  subscribed  for  and  fully  paid  up  in  August 
la.st,  and  arrangements  have  been  made  under  which  applicants 
can  purchase  these  with  the  benefit  of  the  dividend  accruing 
thereon. 

Dorsetshire. — The  County  of  Dorset  Electric  Supply 
Co.,  Ltd.,  has  been  formed  to  deal  with  the  as  yet  uncxploited 
field  for  electric  supply  in  Dorsetshire.  A  good  number  of  towns 
in  Dorsetshire  are  without  electric  supply,  and  this  company  pro- 
poses to  operate  over  a  wide  area,  covering  Dorchester,  Sherborne, 
Wimborne,  Swanage,  Bland  ford  Forum,  Wareham,  Bridport,  Shaftes- 
bury, and  other  towns.  The  majority  of  the  directors  are  Dorset 
men,  and  support  in  raising  the  necessary  capital  is  anticipated 
from  the  county.  The  prospectus,  we  are  informed,  is  being  issued 
this  week,  and  we  understand  that  it  includes  a  favourable  report 
by  Mr.  W.  C.  C.  Hawtayne.  The  company  takes  over  one  going 
concern,  the  Lyme  Regis  Co.,  which  paid  4  per  cent,  in  its  second 
year  of  working,  after  placing  an  equal  sum  to  reserve.  Two  of 
the  directors  are  connected  with  existing  undertakings,  i.e..  Dr.  J.  H. 
Hosker,  who  is  a  director  of  the  Bournemouth  and  Poole  Electricity 
Supply  Co.,  Ltd.,  and  Mr.  F.  W.  Reynolds,  who  is  a  director  of  the 
County  of  London  Company,  the  City  of  London,  and  other 
companies. 

Power-Gas   Corporation.   Ltd. — The  directors  report 

that  the  works  of  Ashmore,  Benson,  Pease  &  Co.,  have  been  main- 
tained in  a  condition  of  efficiency  and  repair  during  the  year,  and 
all  expenditure  for  this  purpose  has  been  charged  to  revenue.  The 
coal  strike  caused  a  serious  reduction  in  output  of  the  works  and 
greatly  retarded  the  execution  of  contracts.  The  profits  for  the  yetu- 
are  substantially  less  on  this  account.  The  results  of  the  year's 
trading  to  September  30th  of  the  Power-Gas  Corporation,  Ltd., 
show  a  total  profit  of  £11,852,  plus  £3,264  brought  forward, 
making  £15,11  B.  The  directors  propose  to  apply  to  reserve  fund, 
£2,000  ;  dividend  at  4  per  cent,  per  annum  upon  the  ordinary 
shares,  £9,984  ;  to  be  carried  forward,  £3,131. 


STOCKS    AND    SHARES. 


Taesday  Evening. 
Stock  Exchange  markets  are  moving  in  zig-zag  fashion,  the 
brightness  of  one  day  being  dimmed  by  some  rumour  or  other  on  the 
next.  Business  is  very  fitful,  as  is  only  to  be  expected  a  fortnight 
before  Christmas,  and  prices  have  been  depressed  by  fresh  foreign- 
political  fears.  The  sensation  of  the  week,  so  far  as  electrical 
markets  are  concerned,  was  a  steep  slant  in  National  Telephone 
Deferred  stock.     Part  oif  the  fall  was  subsequently  recovered. 

The  market  for  English  Electricity  Supply  shares  continues  very 
hard.  It  does  not,  however,  take  much  to  move  prices  rather 
materially  in  one  direction  or  the  other.  For  instance,  a  seller  of 
comparatively  few  Brompton  and  Kensingtons  formed  sufficient 
excuse  for  the  price  of  the  Ordinary  to  be  dropped  5s.  County  of 
London  Ordinary  rose  as  high  as  12  bid,  business  being  done  in  the 
shares  at  12i— a  figure  which  not  unnaturally  brought  out  shares, 
with  the  result  that  the  quotation  eased  off  to  11  J,  still  showing  58. 
rise  on  balance,  while  the  market  for  the  shares  is  a  good  one,  and 
there  are  better  buyers  than  the  nominal  price  would  indicate. 
Metropolitan  Preference  and  Chelsea  Ordinary  went  back  J,  and 
Charing  Cross  remain  dull.  In  City's  there  is  nothing  much  doing, 
but  the  Preference  receded  lOs.,  which  took  the  price  back  to  12|. 

A  comical  little  incident  occurred  in  a  certain  house  in  the  City 
the  other  day  which  is  served  by  the  Charing  Cross  Company  and 
the  City  of  London  Company.  Owing  to  some  accident,  all  the 
lights  of  those  tenants  who  take  their  current   from   one  of  the 
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oompaniea  went  out,  and  the  subscribers  to  the  other  were  greatly 
tickled  at  the  sudden  demand  for  candles  on  the  part  of  their 
fellow-tenants. 

The  Railway  market  lies  once  more  beneath  the  shadow  of  strike 
fears.  On  the  North-Eastem,  difficulties  have  come  to  an  acute 
point,  and  certain  of  the  Midland  staff  are  also  restless,  voicinj; 
their  prievances  in  no  mild  manner.  This  intiuence  has  sufficed  to 
depress  prices  all  round,  the  Undergrounds  not  escaping  the  con- 
tagion of  general  weakness.  Metropolitans  and  Districts,  for 
instance,  both  lost  1).  Central  London  fell  a  point,  while  City 
and  South  London  shed  2.  The  last-named  company's  four  Pre- 
ference stocks  are  again  each  a  point  to  the  good,  the  yields 
attracting  attention  from  buyers,  who  found  that  there  was  little 
stock  about  at  the  quoted  prices. 

Considerable  publicity  has  been  given  during  the  past  few  days 
to  the  extensive  schemes  of  the  London  and  South-Western  for  the 
electrification  of  part  of  its  suburban  system,  and  this  may  have 
something  to  do  with  the  drop  of  a  point  in  London  United  Tram- 
ways Debenture.  The  North-Western,  too,  is  far  advanced  with 
its  proposals  for  the  conversion  of  part  of  its  suburban  lines  to 
electric  traction.  It  is  said  that  a  start  is  about  to  be  made 
almost  at  once. 

The  prospectus  is  being  advertised  this  week  of  the  Tramways, 
Light  and  Power  Company,  Ltd.,  300,000  0  per  cent.  Cumulative 
Preference  shares  of  .-6 1  each  being  offered  at  par.  The  company 
acquires  four  undertakings  in  the  Midlands,  and  although  there 
may  be  a  big  future  for  the  concern,  investors  perhaps  might  do 
better  with  their  money  elsewhere.  The  British  Electric  Trans- 
former Company,  too,  has  been  offering  42,285  (J  per  cent.  Cumula- 
tive Preference  shares  of  £1  each,  also  at  par.  The  business  of  the 
company  consists  of  the  manufacture  and  supply  of  electric  trans- 
formers and  electrical  apparatus  of  all  kinds  for  cooking,  heating 
and  general  domestic  purposes,  and  the  new  capital  should  be  of 
substantial  use  in  developing  its  business. 

Foreign  tramway  issues  are  quiet,  the  movements  being  mostly 
confined  to  small  fractions.  Mexico  Trams  fell  back  a  trifle,  but 
the  Company's  (j  per  cent,  bonds  continue  in  demand,  and  improve- 
ments have  taken  place  in  Mexican  Electric  Lighting  bonds  and 
Mexican  Light  and  Power  Preferred.  Monterey  Fives  also  show  a 
small  improvement.  On  the  other  hand,  Mexican  Light  and  Power 
Common  has  given  way.  Brazilian  Tractions  fell  i  on  sales  from 
the  Continent,  where  they  are  held  extensively  by  the  speculative 
investor.  Anglo- Argentine  Tramways  first  Preference  hardened  up 
to  par,  but  Calcutta  Trams  lost  ."is.,  and  one  or  two  of  the  British 
Columbia  Electric  issues  eased  off  on  sales  by  those  who  wish  to 
apply  for  the  new  issue  of  stock.  River  Plate  Ordinary  shows  a 
loss  of  4,  and  Northern  Light  and  Power  bonds  slumped  6  on  a  little 
pressure  to  sell.  Shawinigan  Water  more  than  regained  its  drop  of 
last  week.  Victoria  Falls  Preference  went  back  -^'^  in  sympathy 
with  the  dulness  of  other  shares  in  the  Kaffir  Circus. 

The  bears  made  a  drive  at  National  Telephone  Deferred  stock  on 
the  finding  of  Monday,  when  the  Company  agreed  to  accept  two 
million  pounds  instead  of  three  millions  claimed.  From  152  the 
pricedroppt d  to  143,  at  which  there  came  a  recovery  to  148,  it  being 
argued  that  too  much  stress  need  not  be  laid  on  the  figures  just 
"  quoted.''  The  latest  Stock  Exchange  estimates  at  the  price  at  which 
this  Deferred  stock  will  be  repaid,  range  from  140  to  170  percent.  ; 
so,  manifestly,  as  we  have  said  again  and  again,  the  stock  is  no 
purchase  for  the  small  investor. 

Marconi's,  too,  gave  way  sharply  when  a  few  of  the  tired 
"bulls"  began  to  press  their  shares  for  sale.  The  fall  embraced 
Canadian,  Spanish  and  American  Marconi's,  and  the  market  for  the 
time  being  is  a  dull  one.  American  Telephone  and  Telegraph 
descriptions  are  lower,  because  of  the  suggestion  raised  that  in 
view  of  the  Supreme  Court's  finding  against  the  Union  Pacific  Kail- 
road,  the  Telephone  Company  may  be  attacked  on  a  somewhat 
similar  principle.  This  contention,  however,  commands  little 
adherence.  West  India  and  Panama's  drooped  to  3J,  but  the 
Eastern  group  is  steady.  Eastern  Ordinary  again  rising  a  point. 
Great  Northern  Telegraphs  went  up  10s.  Indo-European.-*  regained 
the  10s.  lost  last  week.  India  Rubber  shares  have  been  particularly 
good,  with  a  rise  of  35s.  on  the  declaration  of  an  interim  dividend 
at  the  rate  of  75  per  cent.,  against  nothing  a  year  ago.  Of  the 
advance,  1  Os.  was  subaec^uently  lost.  Telegraph  Constructions  at 
35j  are  £1  down. 

Manufacturing  shares  are  firm  on  the  Beard  of  Trade  figures 
showing  how  excellent  is  the  trade  of  the  country.  Babcock  and 
Wilcox  hardened  to  3i,  to  ease  off  later  to  3J  again.  Dick,  Kerrsaie 
a  rather  better  market,  and  British  Aluminium  have  improved. 
Ruliber  shares  have  developed  unwonted  activity,  and  prices  have 
been  going  up — in  some  cases  substantially — on  the  theory  that 
the  price  of  the  raw  produce  will  continue  its  present  upward 
movement. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Bnllers.  Ltd. — The  directors' report  for  the  year  ended 

July  31st  last,  as  abstracted  in  the  Fiiuincial  Xeirs,  states  that  the 
volume  of  the  company's  business  shows  considerable  and  satisfac- 
tory increase  ;  but  the  trading  has  bten  adversely  affected  by  the 
great  rise  in  the  prices  of  raw  materials.  The  railway  and  coal 
strikes  also  caused  heavy  losses  through  stoppage  of  work  and  dis- 
location of  business.  Several  large  contracts  are  on  hand,  and  it  is 
anticipated  that  the  revival  of  trade  wUl  be  continued.  The 
accounts  show  a  profit  of  £11,415,  with  £583  brought  forward. 
The  interest  on  the  preference  shares,  £7,500,  has  been  paid,  leaving 
£4,498.  The  directors  propose  to  further  strengthen  the  reserve 
account  by  the  amount  of  £4,000,  making  that  account  £52,000, 
and  to  carry  forward  £498. 
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9  639 

+    260 

3B^ 

182,504 

+  4,890 

41 

Bheffleld      .. 

„    10 

18,901 

+    904 

248,199 

+  11,131 

40 

BonthamptOD 
Bootbend-on-Bea  .. 

n      l 

2,138 

—        3 

8.5 

44,808 

-     197 

U 

,.      < 

1,062 

+    189 

36 

29.622 

+  3,180 

7 

Boath  Shields 

„      7 

1.162 

+        9 

36 

22,999 

+      266 

10-26 

Tyneeide     . . 

.1      i 

t61 

+        7 

23 

11,201 

—     579 

11 

Wallasey     .. 

..      7 

1,955 

+        3 

36? 

40,430 

—      2)8 

8-72 

Walthamstow 

,.      7 

1,269 

+      85 

36 

26,363 

—  1,117 

g 

West  Ham.. 

Nov.  28 

4  998 

—    161 

84» 

91,166 

—  3,683 

16-45 

1-2 

Wolverhampton  . . 

18-76 

Oen.  London  Rly.. . 

Dec.    7 

11,613 

4-    774 

23 

112,890 

+  3,770 

6-78 

City  &  8.  Lon.  Rly. 
Dublin-Luoan  Rly. 

„      8 

6,166 

-    842 

23 

67,492 

—  6,968 

7-26 

1 

G.N.  and  City  Rly. 

,.      7 

s'.ooo 

—    424 

23 

3i.46!l 

-     "874 

B-6 

L'pool  Overh'd  Rly, 

,.      8 

8,132 

+    290 

87,667 

+  3,174 

6-6 

Llandudno-Ool.  Bay 

„      f' 

261 

+      28 

6-6 

Lond.Bleo.Ky.  Co. 

n        7 

29,466 

+        5 

801. '815 

+  4,620 

21-36 

Mersey  Railway    . . 

,.      7 

4  638 

+    302 

49,500 

+  4,866 

4-B 

Metropolitan  Bly... 

1.      8 

8fi,485 

—    149 

392,015 

+  6,270 

■76-76 

Met.  Distrtol  Rly... 

.1      7 

26,5£0 

+  1,848 

287,779 

i  22.978 

96 

Anglo-Argentine    .. 

.,      2 

109,929 

+  6,197 

2,470,298 

+  116,632 

SAuokland   .. 

Nov. 

19,174 

-»  2,580 

97,203 

+  16,752 

94'll 

Bombay  (B.B.T.)  .. 

Nov.   8 

6  266 

-    310 

136  626 

+  6,065 

., 

gBrisbane    ,. 

Nov. 

24,310 

+  2,420 

228,421 

—      651 

Calcutta 

Dec.    7 

8  853 

4  1,103 

(Kalgoorlle,  W.A... 

Oct. 

2,966 

81,743 

ao-6 

Madias 

Nov.  80 

I  460 

+      83 

86,326 

+  3,7.'5 

14-7 

SMontevldeo 

Nov. 

S9  623 

+  8.009 

PerthiW.A.) 

Dec.    6 

3.883 

+    E39 

91,807 

'  12,987 

Sfl 

■  Compared  with  the  corvehirondiiig  period  of  1911.         '  One  week  only. 
:  Includes  horse,  steam  and  other  receipts.  ;;  One  month. 

Calcutta   Electric  Supply  Corporation,   Ltd.— The 

number  of  units  delivered  to  consumers  during  the  four  weeks 
ended  September  27th,  1912,  amounted  to  1,258,799  compared  with 
1,032,358  units  in  the  corresponding  four  weeks  of  1911.  For  the 
five  weeks  ended  November  1st,  1912,  the  units  delivered  amounted 
to  1,386,195,  compared  with  1,116,408  in  the  corresponding  five 
weeks  of  1911. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTBICITT   SUPPLY   AND   POWER   COMPANIES. 


Bonmemoath  A  Poole,  Ord. 

Do.    44%Prot 

Do.    Second  6  %  Prel. 

Do.    ii  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord... 

Do.    7%  Cum.  Prel 

Central  Eloctrio  Supply,  i  %1 

Gu»r.  Deb.  I 

Ch»rlng  Oroes,  West  Rnd  &  CIt; 

Do.    <4  «K,  Cum.  Prel 

Do.     "  City     Undertaking  "  I 
4)  %  Cam.  Prel.  J 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    4J%Deb 

City  of  London,  Ord 

Do.    6%Cum.  Ptef 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
Ooooty  of  London,  Ord 

Do.    8%Pret 

Do.    44%Deb 

Do,    4}  %  Second  Deb. 
Bdmondson's,  Ord. 

i)o.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb,  . . 
Folkestone 

Do.    6  %  Com.  Pref 

Do.    4i  %  First  Deb 

BoTe 


Stock 

Dividends 

Share. 

(or 

, 

IBll. 

i9ia. 

10 

^ 

61 

10 

<>, 

Vl 

10 

stock 

^ 

*)l 

B 

10 

«» 

6 

7 

7 

100 

4 

4 

6 

H 

tl 

« 

«i 

«i 

6 

44 

«4 

100 

4 

4 

6 

ft 

41 

Stock 

H 

4* 

10 

8 

ti< 

10 

H 

li 

Stock 

R 

6 

100 

4« 

*k 

10 

A 

41 

10 

« 

« 

Stock 

*') 

S 

Stock 

*l 

e 

nH 

6 

Nil 

Nil 

100 

♦* 

41 

6 

« 

H 

6 

6 

6 

100 

*>l 

4,^ 

6 

9 

8t 

Closing 
Quotations 
Dec.  10th. 


10  —  lOi 
98—100 

n-  ?i 


r 


K  —  98  xd 
43-     61 
4J-     43 
4  -     44 

94  —  Ilfi 

4\-    r. 

98  —101 
16  —  18 
12  —  l.Si 

118  — laa 

lOU  —108 
114—  V2 
m-  124 

lOfi  -108 
91  —101 

.'-  a 

8—84 
84—87 

48-  64 
4^     6$ 


4  s.  d. 

6    4  9 

4  13  4 

5  14  8 
4  10  0 

6  8  1 
8  17  9 
4     1  8 


-  4  ;  ,1  0  0 


6  17  1 

4  17  7 

4  14  9 

B  la  6 


Kensington  ft  Knlghtsbrldge,Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  44  %  Deb.  .. 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan         

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 

Do.    84%  Mort.  Deb 

Midland  Rleotrio  Corporation  1 

44  %  First  Mart.  Deb.  I 

NewcastloonTyne  6%  Pre!.,  1 

Non-Cam.  I 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Rod.)  I 

Netting    Hill,   6  %  NonCum.  I 

Prel.  ( 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

BmUhflold  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Prel.. . 

Do.    44  %  First  Deb.  Stock  . . 
Crban,  Ord 

Do.    B%  Cum.  Prel 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Com.  Prel 


DiTldendB 

(or 

1911. 

1913. 

9 

HI 

4 

4 

^ 

44 

A 

A 

4 

4 

4 

41 

B4 
44 

44 

E 

E 

5 

S 

e 

6 

7t 

6« 

10 

lot 

7 

7 

84 

84 

•i 

6 

6 

s 

7 

7 

44 

44 

Nil 

9 

1 

44 

44 

10 

91 

44 

44 

Closing 
Quotations 
Dec.  10th. 


78  ■ 


83 


14-  a 
4*-  6i 
90  —  98 

T-li 

99  -103 
86  —  88 
99  -  101 

41-    41 

984-1014 
10  —  II 

64-  69 
94-  lOi 
6J-    7J 

e."i  —  88 
18-   11 

Si-  88 
98  —101 

'F  *' 
1r^ 


Rise  I  Present 
+  or     Yield 
7aU    ' 


4  18    6 
E    0    1 


COLONIAL   AND   FOREIGN   ELECTRICITY   SUPPLY   AND   POWER. 


Adelaide,  6  %  Fret 

Oaloutta,  Ord 

Do.    6  %  Prel 

Calgary  Power,  lat  Mori.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Prel.    .. 
Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Bleo.Lt.andP.ofCochabamba, ) 

6  %  Bonds  r 

Bleo.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb.  I 

Blec.  Dev.  Ontario,  6   %    Ist  I 

Mort.  Bonds  j 

Kalgoorlle  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Prel 

Kamlni8UqaiaPower,6%Q.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  Ist  Mort.  Deb. 
Meiioan  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    B  %  Ist  Mort.  Gold  Bds. 


B 

A 

B 

84 

6 

B 

100 

6 

»100 

7 

»100 

7 

1 

H 

100 

6 

100 

6 

100 

E 

«600 

E 

10/. 

Nil 

1 

A 

«600 

E 

6 

Nil 

100 

6 

E 

«10O 

4 

$100 

T 

E 

66-    74 


954-  974 
A-     A 
IW  —106 

14-   a 
loa  -105 

R6»-  884 

es4-  8«4 

104  —107 
95  —  97 


5    6    8 

B  19    4 

4  16    6 

B    4    a 

5  14    8    1 

B  14    9    1 

BOO 

B    3    0 

6    8    9 

41 

E  la    4 

5    3    7 

Nil 

8  14    6 

4  14     4 

4  15     8 

+   h 

E  1.S    0    ; 

-1 

4  12    6 

41 

6  10  10 

5    3    1 

Monterey  RIy.  Light  A  Power,  I 

6  %  Ist  Mort.  Dob. ) 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal,  1 

5  %  Ist  Mort.  Bonds  I 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      .. 

Do.    B  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  i 

iBt  Mort.  Deb. ) 

Shawinigan  Water,  Capital 

Do.    6  %  Con.  Ist  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cms  Lt.,  P.  and  T.,  B  %  I 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 

may  Power  and  1     , 
1st  Mort.  6  %  Gold  I 


100 

E 

E 

«100 

8 

91 

«600 

6 

5a  I 

stock 

10 

Do. 

A 

ti 

Do. 

B 

E 

100 

44 

44 

SlOO 

B 

6 

»500 

B 

B 

Stock 
Do. 

n 

n 

100 

B 

E 

I 

Hid. 

I7gd. 

100 

8 

6 

f54-  874 
234  —389 
23  —  33 


994—1014 


SB-      U 
1C34-10E4 


4  16 
4  10 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amason  Telegraph 

Do.    6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portagnese   Tel.,  5  % ) 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Onba  Telegraph 

Do.    10%  Pref 

Direct  BpimiBh  Telegraph,  Ord. 

Do.     10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %l 
Reg.  Deb.  f 
Eastern  Telegraph,  Ord.  Stock 
-  Do.    84  %  Pref.  Stook. . 

Do.    4%  Mort.  Deb 

Eastern  Extension  . , 

Do.    4%  Deb 

East  and  B.  Africa  Tel.  4  %1 
Mt.  Db.  Mauritius  Bab.  ! 
Globe  Telegraph  and  Trust 

Do.    6  %  Pre! 

Great  Northern  Telegraph 
Indo-Earopean  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Prel 

Marconi's  Wireless  Telegraph 

Do.    T  %  Cam.  Partio.  Pref. 


10 

4 

4tl 

stock 

B 

i> 

tioo 

8 

81 

$1000 

4 

4 

Stock 

H 

H 

Do. 

6 

A 

Do. 

80/- 

100 

B 

B 

E 

7 

a 

Stock 

4 

4 

10 

6 

«t 

10 

10 

111 

E 

4 

4* 

E 

10 

10 

10 

5 

4 

100 

44 

44 

Stock 

7 

7t 

Do. 

84 

B4 

Do. 

4 

4 

10 

7 

7t 

Stock 

4 

4 

9E 

4 

4 

10 

B 

6t 

10 

A 

6 

10 

18 

IK 

3B 

l.S 

M 

tioo 

5 

61 

tioo 

4 

4 

1 

311 

1 

17 

1104—1114 
25|—  26 
102  —104 

74-  7| 

8O4—  82* 
8i-  94 
IB  —  17 
84-  4 
64-  7 
7-74 
984-1004 
133  —136 
77  —  79 
964—  974 
18  —  134 
96  —  98 

98  —  101 

io|—  Hi 

124-  18 


69  —  73_ 

4-  4 


5  14    3 

6     1     0 

-24 

5  10    9 

-4 

4    4     3 

4     7    0 

B    7    8 

5  15    5 

4  16    3 

5     8    8 

4  17    0 

6    6    4 

5  17    8 

5     0    0 

7    3  10 

6  13     4 

4    9    7 

41 

6    3    0 

4    8    7 

4     2     1 

E    3    8 

4    1    8 

3  19    B 

5    7    7 

-  * 

4  12    4 

4    4 

6    0    0 

+  4 

E  19     1 

6  1^     4 

6     9    7 

~  ,% 

8  17    2 

-i 

3  13    7 

Monte  Video  Telephone,  Ord. .. 

Do.    6%Pref 

National  Telephone  Def. 

New  York  Telep., 44% Gen.  Bnds. 

Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Prel 

Do.    4  %  Red.  Deb 

FaoiQo  and  European  Tel.,  4  %  I 
Guar.  Debs. ) 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red.  f 
United  River  Plate  Telephone 

Do.    5%  Com.  Prel 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1   to   1,6001 

guar,  by  Braz.  Bub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref, 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


Cert. 
Stock 


6 

8t 

B 

6 

« 

44 

44 

a 

At 

6 

6 

4 

4 

4 

4 

10 

10+ 

6 

6 

44 

44 

R 

B 

5 

24 

4 

4 

V> 

14+ 

6 

b 

A 

6 

6 

R 

7 

7+ 

4 

4 

44 

44 

145  — 148~ 
67|-  9^ 

114-  lis 

88'—  9u" 
98  —100 


994—1014 
6J-    BS 

1J4-  m 


3J-  81 

10  —  104 

94-  10 

1014—1034 

ISJ-  13| 
964-  674 
98  -101 


-A 

-9 

-4 


,  11   2 
9  10 

,  18  6 

:     9  0 

,    0  0 

I  16  3 


S  10 
,  8  11 
I  18    6 


Unless  otherwise  stated,  all  shares  are  fully  paid.  a  Paid  in  deferred  interest  warrants.  t  Interim  Dividend.  t  3s.  in  Funded  Dividend  Certs 
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SHARE    LIST    OP    ELECTRICAL    COJdFANIEa.-iCcmiinvsd.) 

ELECTRIC  BAILWAT8   AND   TBAKWAT8.— HOKE. 


NAMB, 


BMb  Trsme,  Pret,  Old, 

Do.    6%  Pret.    .. 

Do.    44%  Deb.  .. 
Brit.  Elec.  Trao.,  6  %  Pref. 

Do.        ~  _   -        - 


Do. 
Do. 
Do. 


Deferred 

Do.         6%Com.Pr't. 

7%Non.Cum.  Pr't. 

6'^Perp.  Deb.      .. 

44  %  and  Deb. 

Oentral  London  Railwaj,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4%  Deb 

Citj  A  Bonth  London,  Ord, 

Do.    6%  Pref.,  1891    .. 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  4  City,  Pr'f .  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44%  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  TramB.fi  %  Pref. 

Do.    4%  Deb 


Btook 


OlTldends 


Clodng 
Quotations 
Dec.  10th. 


76  —  81 
114-  134 

6—7 
fO  —  93 
3n  —  4-2 
90  —  93 

77  —  81 

ei  —  83 

81  —  83 

en  —  82 

100  —102 
85J—  36J 
109  —111 
109  —111 
109  -in 
109  —111 
98  -100 
12  —  13 
2*—    23 

^- J5 
6S  —  74 

2i-  HI 
77  —  82 
81—83 
96  —  98 

5i-  5| 
73-76 


Blse  1  Present 
-t-  or  Tield 
Pall  I    P.O. 


£  B.  d.  I 

NU 
6    8    1  1 
6  11    1 

6  '9    0 

-24 

5  7    6 

6  7    2 

2  8  9 

3  18  5 

3  15  4 

4  10  1 
4  10  1 
4  10  1 
4  10  1 
4  0  0 
4  12  4 


Olosillg 
Qaotations 

Dec. 10th. 


Metropolitan  Railway  OodboI.  .. 

Do,    Borplue  Lands    .. 

Do,    8i%Deb 

Do.    84%  Pref 

Do.    Bj%Ck)n.  Pref 

Metropolitan  Diatrlct  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44%  First  Pref 

Do.    B4%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pret 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    6%  First  Cum.  Inc.  Deb, 

Do,    44  %  Bonda 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord, 

Do.    6%  Pref.  ..        .. 

Do,    44%  Deb 


B4i— 64i 


100 

« 

44 

100 

i-2 

B 

Nil 

6 

8 

100 

4 

4 

33  S! 

112  —114 
100  —102 
90  —  92 

3*=  4 

79  —  83 


Rise  Present 
+  or     Tield 
Fall       P.O. 


RLECTBICAL  BAILWATS   A5D   TBAMWAT8.-C0L0NIAL  ASTt  FOREIGN. 


Anglo-Arg.  Trams,  iBt  Prel.     . . 

Do.    2nd  Pret 

Do.    4%  Deb 

Do,    44%  Deb 

Do.    6%Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref. 

Do.    44%  Deb 

Do     R%  2nd  Deb 

Br.nziliar,  Traction  Light    and  \ 

Power  ) 

Brisbane  Trams  InTt.,  Ord.     .. 

Do.    B%Prel 

Do.    44%  Deb 

B,  Columbia  Elec.  Rly.,  Del,    .. 

Do,    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  Ist  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    .. 

Do.    4|%  Con.  Deb 

Oaloutta  Trams,  Ord 

Do.    6%Pref 

Do.    44%  Deb 

Oape  Electric  Trams 

CSty  Buenos  Aires  Trams  (19M) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.iLt.,  6%  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    6%  A  Deb 

Do.    6%BDeb 


41    4 


100 

6 

10 

6 

100 

44 

100 

6 

SlOO 

B 

8 

6 

6 

100 

44 

100 

8 

100 

8 

41-     54 

+     <B 

4  17    9    1 

4«-  m 

6  17    4    t 

93-96 

99  -101 

4    9    1 

97!,—  9!!4='d 

+  >l 

5    0    6 

108*— lOEJ 

4  14    9 

11  -  12 

6    0    0  < 

98  —100 

4  10    0 

99  —101 

+1 

4  19    0 

931-945 

-J 

7i"t-    7A 

S    9    S 

4i-    si 

4  15    3 

1004-1034 

4    7    0 

143  -148 

— i 

1164—1204 

-m 

4  19    7 

lCW-1094 

-4 

4  11    4 

?■■  —101 

4    9    1 

103  —105 

4    5    9 

100  —103 

4    2    6 

55-    64 

—  i 

6  11    3 

m-  6A 

4  16    S 

99  -102 

w'-ioi 

4    8    0 
4  18    0 

93  —  97 

6    8    1 

99  —108 

4  17    1 

^-      A 

NU 

86-91 

6  10    0 

35  —  43 

La  Plata  Eleo.  Trms,  Ord, 

Do.    Pret.  

Lisbon  Elec.  Trams,  Ord, 

Do.    6%  Pret 

Do.    6%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  .. 
ManaoB  Trams  ±  Lt.,  Ist  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mesico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    .. 

Do.    6%  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord,     .. 

Do.    6%  Pret 

Do.    6%UtDeb 

Perth  CW.A.)  Elec.  Tr.,  Ord,    .. 

Do.    6  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pret. . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams .  1st  Mort. 
6  %  Bonds 

Do.    6%  Mort.  Bonds 
Bao  Paolo  Tram,  Lt.  and  P, 
6  %  Isl  Deb. 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb, 


1 

Nil 

1 

1 

6 

1 

6 

6t 

I 

6 

6 

100 

6 

6 

100 

5 

6 

100 

5 

6 

»1000 

6 

6 

tioo 

7 

7t 

5 

6 

100 

6 

K 

6 

10 

lot 

6 

6 

K 

100 

6 

f> 

1 

5 

H  ' 

100 

6 

5 

6 

R 

6 

100 

*i 

44 

6 

6 

100 

6 

5 

{500 

6 

6 

100 

5 

6 

100 

6 

E 

6 

7 

6 

K 

100 

6 

6 

100 

** 

H 

i-    i 

f*-   J- 

1-   li 
1-   ij 

93  —  97 

100  —102 

89-92 

1004—102* 

112  —111 

-24 

964—  97 

lOU-103 

+  4 

7j-   7: 

+  * 

5-    6 

964—  98 

lA-  IJ,  =!d 

9S-10-.J 

64-    6 

99-101 

102  —101 

+  4 

97  —  99 

1014-1034  sd 

-i 

82-85 

96-98 

?I^ 

99  -102 

100  —103 

MANUFACTTJBING  COMPANIES. 


Aron,  Ord 

Do.    6%  Prel 

Babcock  &  WUoox 

Do.    Pret.  

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Eelsby  Cables      .. 

Do.    Prel 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pret,    , . 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do.    6  %  Prior  Lien  Deb.     .. 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do,    Fret 

Do.    Deb 

Oastner-Sellner 

Do.    Deb 


6 
6 

6 

R 

14t 

6 

6 

NU 
6 

6 

6 

6 

0 

W 

6 

6 

44 

4*1 

N^ 

4 

4 

6 

6 

Nil 

Nil 

6 

5 

t 

t 

i5 

10* 

5 

6 

44 

44 

•20 

*4 

«4 

4=J 

8    0    0 
t^l    8 

8^^ 

4    6    2 

l^-^lft 

3  16  10 

i-    i 

+  ^ 

**-».i« 

92  —  95 

6    6    3 

86-89 

6  12    4 

74-    8 

6    5    0 

5i-    61 

4  14    1 

103  — 1C5 

4    5    9 

94-96 

4^13    9 

>r-     i 

NU       1 

58-61 

— 1 

6  11    a 

100  —103 

6  16    6 

2/-— 3/- 

NU 

4/6 -6/- 

NU 

0-      i 

NU 

75  —  80 

6    6    0 

47  —  62 

8  13   a 

30  —  34 

13    4    8 

104-  114 

6  13    4 

99I— lOll 

4  17    7 

4    8    8 

i8*ii^'^^^ 

5    4  11 

4    3    4 

- 

Crompton&Oo 

Do.    Deb 

Dick,  Kerr 

Do.    Pret. 

Do.    Deb 

Edison  &  Swan,  A,  £8  paid 

Do.    tully  paid  .. 

Do.    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pret 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Prel.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pret 

Do.    Deb 

India-Bubber,  Q,  &  T,    . . 

Do.    Pref. 
Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do,    Deb 


100    I 


6 
100 

^ 

^ 

10 

7* 

10 

6 

6 

la 

174 

61 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

»-     i 

66  —  66 

t     f 

-A 

97  -100 

i-      1 

li-    2 

65-69 

72-75 

tf 

92  —  94 

10  —  11 

90-95 

laj—  13 

«H-    6A 

••     i 

.-     1 

lOJ—  11 

+  1} 

94—  10 

844—  36 

1 

97—100" 

rc  f 

67  — oSid 

Unless  otherwise  stated,  all  shares  are  fully  paid.     +  Interim  di^dend. 
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INDUSTRIES  AND  INDUSTRIAL 
CONDITIONS    IN    THE    ARGENTINE. 


liv  ..\r.FKED  11.  caBBINGS,  A.M.I.C.E.,  of  Buenon  Ayres 


Tnj-;  subject  of  these  articles  is  one  on  which  there  is 
remarkable  dearth  of  information.  With  the  eNception  of 
the  Argentine  Government's  statistics— more  or  less  buried 
in  oblivion— there  is  no  treatise  or  publication  which  makes 
more  than  the  briefest  reference  to  any  industry  other  than 
that  of  at;riculture  and  cattls-rearinfr.  Hence  the  Argentine 
lias  been  looked  upon  as  a  non-maiiufacturinf;  country  in 
which  the  exports  of  wheat,  grain,  frozen  meat,  hides,  and 
certain  natural  products  are  set  ajramst  the  imports  of  manu- 
factured goods.  In  terms  of  percentage  imports  to  home 
manufactures,  this  view  is,  of  course,  very  largely  the  correct 
one;  but  on  closer  aciiuaintanc*  with  the  country,  it  becomes 
evident  that  the  industrial  side  is  already  firmly  established, 
and,  moreover,  that  it  is  making  rapid  headway. 

It  is  the  intention  in  this  article  to  give  a  general 
indication  of  the  position,  gathered  from  residence  in  the 
cotintry,  and  the  e.xigencies  oif  a  business  which  necessitated 
the  compilation  of  considerable  data.  l?y  way  of  preliminary 
and  explanation,  it  may  he  stated  that  neither  the  (iovern- 
ment  nor  the  Municipalities  concern  themselves  with  the 
publication  of  any  other  than  statistical  information 
net'essarv  for  the  purposes  of  taxation  and  incidental  thereto. 
The  only  serious  attempt  at  classification  and  location  is 
contained  in  the  "Ouia  Kraft,"  a  vohiminons  directory 
dealing  with  the  whole  of  the  provinces  and  territories,  and 
modelled  on  the  lines  of  the  Post  Office  London  Directory. 
The  information  given,  however,  is  merely  a  record  of  name^* 
and  addresses,  with  no  attempt  at  grouping,  or  indication 
of  the  importance  of,  the  respective  concerns.  The  official 
books  issued  by  the  Government  are  purely  statistical,  there 
being  nothing  to  correspond  to  our  Factory  and  "Workshop 
Acts,  Inspection  of  Factories,  or  Inspection  of  Mines.  To 
add  to  these  difficulties,  there  is  the  immense  area  of  the 
country,  and  the  characteristic  indifference  of  the  Spanish 
race  to  do  more  than  the  immediate  occasion  reijuires. 

In  the  coming  year  (llilii)  some  att<?mpt  will  be  made  to 
remedy  this  state  of  things  by  the  Union  Industrial 
Arsrentina,  an  immense  trade  organisation  whose  head- 
(luarters  are  in  15uenos  Ayres,  and  to  which  further  refer- 
ence will  be  made  when  dealing  with  the  industrial 
conditions.  Before  proceeding  with  the  enumeration  of  in- 
dustries, it  will  be  advisable  to  consider  the  position  as 
regards  the  general  demand  for  goods. 
'  DenuDvl  for  Gn'u/s. — It  is  assumed  herein  that  the 
characteristics  of  the  country  are  well  known  as  regards  its 
main  sources  of  wealth,  its  climate,  minerals,  productions, 
geography,  inhabitants,  and  its  laws  and  customs.  On  this 
account  it  is  not  proposed  to  deal  with  the  agricultural  and 
cattle-rearing  industry,  as  that  is  the  staple  industry  on 
which  many  voluminous  treatises  have  already  been  written  ; 
"but  the  other  industrial  features  arising  directly  out  of  it 
will  be  considered,  as  far  as  space  will  admit. 

The  most  startling  fact  of  this  most  extraordinarily 
prosperous  country  is  that  the  annual  exports  (amounting  to 
over  £80,000,000  in  I'.lO'.i)  exceed  the  imports  by 
£20,000,000,  or,  in  other  words,  the  money  coming  into  the 
■  country  annuallv  is  over  30  per  cent,  more  than  that  going 
OHt.  Hence,  notwithstanding  the  extremely  high  prices  for 
everything  which  rule  here,  there  is  ample  money  available  for 
the  development  of  business  and  for  luxurious  living.  These 
two  factors,  therefore,  mean  a  constant  demand  for  goods 
of  every  description,  and  usually  for  goods  of  the  highest 
quality  and  class.  .  .         '    '  "       . 

:-  It  would  be  difficult  to  find  anywhere  a  more  active  and 
;bH8y  city  than  Buenos  Ayres.  It  has  an  area  of  70  sq. 
•miles  and-  a  population  of  1,500,000,  and  within  an  area  of 
■4.sq.- miles  in  the  centre,  the  traffic  and  business  life  are 
■equal  to  the  busiest  parts-  of  the  city  area  of  London. 
:-FTom  this  and  other  causes  arises  a  great  demand  for  both  office 
and  living  accommodation,  and  consequently  the  value  of 
property  stands  at' a  very  high  figure.  The  average  rental 
is  about  £i?  per  superficial  yard  per  annum,  or  twice  that 
obtained  in  the  City  of  London.  This  prosperous  state  of 
trade  clearly  indicates  that  the  demand  is  greater  than  the 


supply,  and  this  again  is  due  very  largely  to  the  following 
factors  :—(«)  No  local  production  of  manufactured  articles: 
(h)  inabiUty  to  obtain  goods  delivered  to  the  port  owing  to 
congestion  of  shipping  :  (')  increase  in  population— through 
immigration — being  greater  annually  than  increase  of 
imports  ;  and  (</)  duties  on  all  imported  articles. 

The  quality  of  all  goods  has  to  be  of  the  best,  with  articles 
for  domestic  use  highly  finished  and  ornate.  No  better 
tailoring  or  dressing  is  to  be  found  either  in  London  or  Paris. 
The  natural  inference  from  all  this  is  that  every  country  in 
tlie  industrial  world  caters  for  this  market.  The  proportion 
of  such  imjtorts  among  the  more  important  countries  foe  the 
the  three  years  ending  190'.)  is  shown  in  the  following 
Table  I  :— 

TABLE  I.— Total  Imports  into  the  Abokntink. 


Great  Britain 
Germany 
U.S.A. 
France 

Italy  

Belgium 
Other  CountricB 


1907. 

£19,587,000 
9.162,000 
7,7»;8,000 
.5,09.3,000 
4,800,000 
:i,181,000 
7,571,000 


1908. 

£18,674,000 
7,r)69,000 
7,119,000 
5,:J95,000 
4  983,000 
2,550,000 
8,400,000 


1909. 

£19,840,000 
8,911,000 
8,61.3,000 
6.160,000 
5,373,000 
2,714,000 
9,740.000 


Grand  Total     ...     £57,162,000     £54,590,000     £61,351,000 

Works  and  /V/<A///>.v.— Notwithstanding  the  foregoing 
immense  importation  of  manufactured  goods,  there  is  a  con- 
siderable number  of  works  and  factories  as  shown  by  the 
figures  in  Tables  II  and  III. 

TABLE  II.— Works  and  Factories  Classified  AccoRDi.'fd 
TO  the  Nujibers  ok  Operatives  Employed. 

No.  of 

operatives 

employed. 

Manufacture  of  wine         ...     3,409  45,77li 

Sugar  mills 37  38,591 

Boot  factories  2217  13,164 

Brickworks  1,281  11,150 

Carpenters'  ehope    ... 

Smithies       

Sawmills 

Printers        

(old  storafteplants... 
Carriaee  and  cart  works   . 
Tobacco  factories    ... 
Mechanics' shops     ... 

Flour  mills 

Leather  dealers 
Foundries 
Tanneries     ... 
Breweries     ... 
Wool  factories 
Confectionery  works 
Canvas  shoe  factories 
Lithograph  works  ... 
Agricultural  implements  . 
Meat  preserving  factories . 
Electricity  works   ... 
Cloth  weavers 
Match  factories 
Vermicelli  works   ... 

Sack  works 

Lime  works 

Distilleries 

Gas  works    ... 
Mineral  water  works 
Mosaic  works 
Ship  repairers 
Cotton  mills 
Paper  mills... 
Copper  mines 
Sugar  refineries 
Marble  works 
Soap  factories 
Dyers  and  cleaners ... 
Electric  and  gas  fittings 
Ice  factories 
Galvanised  iron  works 
Other  works  (small) 

Totals 31,988         .329,490         229,660 

The  total  capital  invested  in  the  foregoing  industries  is  over 
£146,000,000.  .    .  .      - 

These  tables  are  compiled  from  the  "  Censo  Industrial  de 
la  Eepiiblica  "  issued  by  the  Ministerio  de  Agricultnra  of 
the  Argentine  GoTemment.  They  are  representative  of  the 
position  at  the  end  of  1909.  since  when  no  further  census 
has  been  taken.  In  nearly  every  instance,  however,  great 
increases  have  taken  place,  and  an  indication  of  the  progress 
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TABLE  III.— WoEKs  AND  Factories  Classified  Accobding  to  Location 

IN   THE 

Sevebal  Pkovinces  and  Terbitobies. 

No.  of 

Motive  power. 

No.  of 

Ptovincee  and  territories. 

factories. 

Horses. 

Hydraulic. 

Oil. 

Gas. 

Eleotricit;. 

Steam. 

Total  H.F. 

employte. 

Federal  capital  (Buenos  Ay  res) 

10,427 

— 

■ 

476 

1,939 

12,505 

90,655 

105,576 

118,435 

0»  the  Coant. 

BuenoB  Ayres  (Province  of)         

8,988 

427 

783 

862 

1,147 

3,235 

35,089 

41,543 

48,775 

Santa  F6                  „                      

2,986 

96 

415 

483 

526 

2,666 

9,701 

13,887 

21,866 

Entre  Rios               „                      

1,613 

124 

36 

149 

192 

155 

3,621 

4,277 

14,785 

Corrientes                ,,                     

Cfntr.n. 
Cordoba  (Province  of)       

632 

48 

— 

35 

2 

.     26 

1,719 

1,830 

3,429 

1,310 

47 

5,266 

116 

43 

1,701 

3,010 

10,183 

11,708 

San  Luis 

251 

14 



24 



110 

148 

948 

Santiagro  del  Estero  (Province  of) 

280 

1.5 

— 

4 

16 

1,769 

1,804 

11,267 

Andfin. 

Mendoza  ( Province  of)     

l,!t50 

97 

1,753 

1.261 

411 

894 

2,706 

7,122 

26,864 

San  Juan            ,, 

673 

1 

366 

158 

90 

33 

1,441 

2,089 

7,765 

LaRioja              ,,               

577 

.{ 

721 







48 

772 

4,560 

Catamarca          „               

418 

.17 

.S5 

— 

— 

— 

287 

359 

3,848 

Xorth. 

Tucuman  (Province  of) 

652 

16 

50 

43 



283 

32,346 

32,737 

33,240 

Salta                  „                 

369 

.5 

126 

66 





1,046 

1,243 

6,859 

.Tujuy                  ,,                  

194 

2 

43 

4 

— 

9 

2,437 

2,495 

9,145 

Trrritoripx. 

Misiones       ...         ...         ...         

199 

4 

85 

1 

148 

238 

1,119 

Formosa      

43 

4 

15 



._ 

-- 

823 

842 

1,277 

Ohaoo           

114 

6 

4 





_. 

1.438 

1,448 

3,171 

Pampa         

207 

9 

5 

65 

1 

3 

107 

190 

612 

Nenquen      

40 



55 

7 







62 

89 

Rio  Negro 

83 



.-.2 

4 

56 

206 

Chubut        

65 

1 

50 

10 



4 

65 

134 

Santa  Cruz  

17 



172 

Tierra  del  Fuego 

8 

_ 

10 

" 

_ 

405 

416 

158 

Los  Andes 

1 

- 

- 

— 

280 

— 

280 

159 

Total            

31,988 

9.56 

9,820 

3.808 

4,377 

21,790 

188,909 

229,660 

329,490 

being  made  will  be  apparent  from  the  analysis  which  follows 
herewith. 

The  works  and  factories  referred  to  do  not  include  those 
of  the  Government,  municipalities,  railway  companies,  tram- 
way companies,  steam  companies,  irrigation,  or  other  under- 
takings of  a  public  or  private  character  unless  operated 
under  the  usual  competitive  conditions  of  trading. 

A  large  percentage  of  the  works  and  factories  in  the 
Argentine  are  only  small  workshops  where  but  few  hands  are 
employed,  and  they  cannot  be  considered  as  manufactories  in 
the  English  acceptation  of  the  word.  Taking,  for  example, 
the  industry  represented  by  boot  factories,  brickworks, 
carpentei-s'  shops,  smithies,  sawmills,  printers,  mechanics' 
shops,  and  similar  trades,  as  listed  in  Table  I,  although  these 
appear  high  in  the  list  as  regards  the  number  of  works  and 
workpeople  employed,  the  average  size  is  quite  insignificant 
at  the  present  moment,  and  the  capital  employed  is  relatively 
small.  At  the  same  time  they  probably  form  the  nucleus 
of  larger  works  in  the  very  near  future. 

The  industries  already  established  on  a  large  scale,  and 
the  capital  invested  therein,  may  be  taken  to  be  as  follows, 
viz.  -.—{a')  Sugar  mills,  £15,000,000  ;  (A)  Wine  presses, 
£14,000,000  ;  (c)  Electricity  works,  £10,000,000  ;  id')  Gas 
works.  £0,500,000 ;  (e)  Flour  mills,  £8,000,000  :  (  /")  Frozen 
meat  industry,  £6,500,000  ;  (//)  Breweries,  £fi',O0O,000  ; 
(K)  Tanneries,  £2,500,000;'  (/')  Tobacco  factories, 
£2,000,000  ;  (./)  Boot  factories,  £2.000.000  :  {li)  Paper 
works,  £I,500,()00. 

In  addition  to  these,  there  is  one  sugar  refinery  with  a 
capital  of  £700,000 ;  one  wool- washing  works  with  a 
capital  of  £600,000  :  one  cotton-thread  works  with  a 
capital  of  £200,000  ;  and  one  gold  mme  with  £650,000 
capital. 

These  represent  a  capital  of  £79,150,000,  out  of  a  total 
capital  for  all  works  of  £146,000,000. 

With  respect  to  "  output,"  the  annual  value  is  greatest  in 
the  cases  of  flour  mills  and  the  meat  preserving  industry, 
each  of  which  has  an  annual  turnover  of  £20,000,000. 
Next  in  order  of  importance  come  the  wine,  bread,  sugar, 
tobacco,  spirits,  and  boot  industries.  The  total  value  of  the 
production  of  the  whole  of  the  factories  in  1910  was 
£245,500,000.    ' 


On  reference  to  Table  I,  it  will  be  seen  that  the  most 
important  item  for  Siotive  power  is  that  of  the  electricity 
works,  which  account  for  80,826  h.p.  This  industry,  how- 
ever, has  made  such  rapid  strides,  that  at  the  end  of  1912 
the  figure  is  nearly  doubled.  The  Campania  Alemana 
Transatlantica  de  Electricidad,  which  supplies  current  for 
lighting,  heating  and  power  purposes  for  a  portion  of  the 
City  of  Buenos  Ayres,  has  generating  machinery  of 
100,000  H.P.,  and  this,  it  is  anticipated,  will  reach 
150,000  H.p.  in  another  12  months.  For  some  inexpUcable 
reason  the  Government  has  not  included  in  its  Blue  Book 
issues  anydataof  the  many  tramway  companies  in  the  Republic, 
but  these  have  large  independent  power  works  and  employ 
many  thousands  of  hands.  A  tramway,  of  course,  is  not 
strictly  a  factory  or  works,  but  in  England  it  comes  under 
the  Factory  Acts.  The  Anglo- Argentine  Tramway  Co.  in 
Buenos  Ayres  employs  over  8,000  men. 

Another  interesting  feature  in  this  very  cosmopoUtan 
country  is  the  nationality  of  the  proprietors  of  the  works 
and  factories.     These  are  given  as  in  Table  lY. 

TABLE  IV. — Nationality  of  the  Pbopkietohs  of  Wobks. 


Argentines.     Foreigners.     Mixed.        Total. 


1,347 

8,107 

973 

10,427 

2,332 

10,213 

1,565 

14,110 

322 

1,326 

193 

1,841 

1,149 

1,392 

1,077 

.3,618 

474 

432 

309 

1,218 

126 

487 

164 

777 

Federal  capital 
.  On  the  coast    . . 

Central 

^Andes    ... 
-North 

Territories 


A  reference  to  a  map  of  the  Argentine  in  conjunction 
with  Table  III  will  indicate  more  clearly  the  disposition  and 
location  of  the  industries.  In  nearly  all  cases  the  works  are 
situated  in  and  around  the  capitals  of  the  provinces,  and  the 
other  towns.  For  instance,  the  centre  of  the  sugar  industry 
is  located  at  Tucuman  ;  the  wine  industry  at  Mendoza  ;  the 
frozen  meat  industry  in  and  around  the  City  of  Buenos 
Ayres  and  La  Plata  ;  electricity  works  in  most  of  the  towns 
of  over  5,000  inhabitants  ;  breweries,  tobacco  factories,  boot 
factories  and  paper  mills  within  the  Federal  capital. 
(To  be  confinued.) 
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THE  LOADING  OF  SUBMARINE 
TELEPHONE  CABLES 

A    CoAli-AHlBUJi    BETWEEN    ('OlL-LoAUKJJ    AXU 
COXTINUOUSLY-LOADElJ    CABLES. 


d  +  21,  and  it  can  be  shown  that  the  relation  of  the  weii^ht 
of  gutta-percha  for  equal  capacities  in  the  two  types  of  cables 
is  as  given  in  the  following  equation — 


By  J.  (.4.  HILL. 


{Comlutied  fram  pat/e  ',»3;'..) 
If  It  bv  taken  at  1,000  and  /i  at  1 10,  the  foiniula  becomes — 

11-79  t'lij  {(I  +  I)  ohms  per  km.  (Utj 

As  an  e.xample,  take  the  conductor  with  a  resittance  of  8"' 
per  km.  in  Table  VI.  taking  f>  at  150  x  10''.  The  values 
of  /  and  (/  corresponding  to  this  conductor  are  given  in  the 
tables,  and  the  above  formula  becomes — 

11-71)  X  (0-a23y =  0-'  83 

150  X  10'  (2-371  +  0-323) 
/  represents  one  thickness  of   iron.      If   there  are   several 
windings,  each    of   thickness  p,  then  pi  replaces  /  in   the 
approximate  formula  (19). 


w,  =  (1  +  2  tjdf  w, 


(20) 


where  w,  is  the  weight  of  gutta-percha  required  to  give  the 
same  capacity  in  a  continuously-loaded  cable,  as  the  weight 
of  gutta-percha  w  gi\es  in  a  coil-loaded  cable,  /  is  the  thick- 
ness of  the  iron  winding,  and  </  is  the  diameter  of  the  con- 
ductor used  for  both  cables  (the  assumption  being  that 
circuits  of  equal  ohmic  resistance  are  being  dealt  with). 

It  may  t>e  seen  that  so  long  as  the  ratio  /'/  is  unaltered, 
the  expression  (1  +  2 //(/)"  is  unaltered.  This  means  that, 
in  order  to  keep  the  capacity  in  the  continuously-loaded  cable 
the  same  as  in  the  c-ase  of  a  coil-loaded  cable  having  the  same 
gauge  of  copper  conductor,  the  gutta-percha  in  the  former 
must  always  be  ii  fixed  percentage  heavier  than  the  gutta- 
percha required  for  nn  ordinary  cable,  and  this  percentage 
obviously  depends  un  the  thickness  of  the  iron  wire,  and 
therefore  on  the  amount  of  inductance  added.  In  the  case 
where  the  inductauce  is  IC  mh.  jxir  naui,  the  thickness 
required  is  that  given  in  Tables  IV  and  VI,  and  the 
increase  in  gutta-percha  is  in  every  case  62  per  cent.,  as 
compared  with  that  required  to  give  a  coil-loaded  cable  the 


TABLE  l\— Wkiohts  and  Dimensions  ov  Coi-pkk,  G.P.  anu  Iron  Windings,  with  Constant  Cibcuit  Capacity  -^ 

-U;7    MF.    PER  N.\DT   OR   -09   MF.    PKB    KM.   AT    1,000   PPS.  AND   DIFFERENT   CONDUCTOR  RESISTANCES. 


CoiMoaded  cable. 

ContlnnouBly-IOBded  cable. 

Per  nant. 

Per  kilometre. 

Per  naol. 

Per  kilometre. 

K. 

d. 

D. 

Weight 
of  g.p. 

Weight       „ 
of  Cu.        "• 

d. 

Di 

Weight 
of  g.p. 

Weight 
of  Co. 

t. 

tr+^2t. 

D. 

Weight 
of  g.p. 

t. 

d  +  2t. 

D. 

Weight 
of  g.p. 

3-71 
742 
1113 
14-84 

mila. 
187 
132 
108 
93 

mils. 
524 
370 
303 
262 

lb. 

603 
251-0 
167  7 
126-75 

lb. 

615          2 
308          4 
205          6 
164     :     8 

mm. 
4  743 
3-354 
2  738 
2-371 

13-30 
9-40 
7  68 
6-65 

kg. 
123 

61-6 
41 
30-8 

kg. 

150-8 
75-4 

50-27 
37-7 

mils. 
25-5 
18-0 
14-7 
12-7 

mllB.  ■ 

238 

168 

137 

119 

mils. 
667 
472 
385 
333 

lb.           mm. 
814         0-6'l6 
407      ;  0-456 
271-3       0-373 
203-5    j  0-323 

mm. 
6-035 
4266 
3-484 
3-017 

mm. 

16  93 
11-97 
9-77 
8-46 

kg. 
199-4 
99  7 
6646 
49-86 

Loop  resistance  of  cable  per  unit  length  :  d  =  diameter  of  copper  oonduotor  ;  D  =  diameter  of  g.p.  core  ; 
thiokneaa  of  iron  winding. 


We  are  now  in  a  position  to  proceed  with  the  consideratioii 
of  the  cost  of  pro\idiug  loaded  cables  of  the  types  under 
review,  and  Tables  IV  and  VI  have  been  calculated  to 
permit  of  this  being  done.  Table  IV  gives  the  dimensions 
and  weights  of  the  principal  materials  required  for  cables 
having  the  efficiencies  shown  in  Table  II,  including  the 
thickness  of  the  iron  winding  /  necessary  to  give  16  milli- 
henrys  inductance  per  naut  for  continuously-loaded  cables, 
and  also  the  amount  of  gutta-percha  required  to  give  a 
capacity  of  0-09  x  10''*  farads  per  km.,  together  with  the 
weight  of  copper  involved.  Table  VI  gives  corresponding 
details  for  use  in  connection  with  Table  V. 


same  capacity.  The  actual  value  of  the  capacity  does  not 
affect  the  matter  so  long  as  it  is  the  same  in  both  cases,  the 
percentage  given  will  hold  for  eqital  capacities  so  long  as 
16  mh.  per  naut  is  required,  and  the  thickness  /  of  the  iron 
given  is  necessary  to  produce  it.  The  effect  of  this  added  gutta- 
percha would  be  to  increase  greatly  the  cost  of  continuously- 
loaded  cable  as  compared  with  coil-loaded  cable,  even  if  the 
l3  of  the  former  were  not,  on  the  whole,  much  higher  than 
that  of  the  latter.  The  curves  in  lig.  1  show  the  relative  cost 
of  /3  in  the  two  cases,  assuming  that  ordinary  gutta-percha  is 
used,  the  assumption  being  that  the  capacity  is  equal  in  the 
two  cases,  and  that  it  is  constant  in  all  cases.     The  relative 
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Fig.  1.    (Based  on  Tablea  III  and  IV.) 


FlQ.  2.     (Based  on  Tables  V  aiid  VI.    The  cost  of  the 
cable  in  the  tables  is  TO.) 


In  order  to  keep  continuously-loaded  cables  equal  in  capa- 
city to  coil-loaded  ones,  it  is  fairly  evident  that  the  weight 
of  gatta-percha  must  be  increased,  as  the  capacity  of  coil- 
loaded  cables  depends  upon  the  ratio  DJd  as  given  in  Tables 
iV  and  VI.     Now  d  is  increased  by  the  iron  winding  to 


^'s  in  the  two  cases  are  given  in  Table  III,  and  on  the  cost 
of  cables  to  provide  those'  /3's  the  price  is  based.  It 
will  be  seen  that  for  small  values  of  i3,  the  cost 
is  twice  as  great  in  the  case  of  the  continuously-loaded  cable 
as  in  the  case  of  the  coil-loaded  cable,  but  that  the  different* 
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^— Electhical  Constants  asd  Corresponding  "/S's'    in  Cables  with  EcosoiiicAi  Qcantitie.s  of 

GUTTA-PEBCHA  CONSISTENT  WITH  SAPETT.  ■  

Coil-loaded  Cables  (without  Superimposing  Coils)  with  "Minimcm  Qdantity  op  G-P 


Per  nant. 


Per  MIometre. 


CoU 
Bj. 

8/K. 

!  Bi/l. 

i 

K. 

L. 

R. 

CoU 

K. 

L 

•■     ^ 

Cond. 
B. 

P: 

512 

Vl/k. 

3-71 

312 

12 

i     60 

1-98  X 

10-' 

.S2 

X 

lO-s       7-27  X 

10^ 

1-68 

10-7 

X 

10-^ 

28 

X 

10- 

'  i  3-!»2  X 

10-^ 

.-.12 

7-42 

618 

12 

60 

1-73 

,j 

103 

964 

., 

771 

4 

3-36 

9-3 

,, 

56 

^^ 

52 

., 

771 

1113 

6-18 

12 

60 

167 

., 

103 

11-81 

,, 

784 

6 

3-36 

90 

J, 

.■)6 

,, 

6-37 

,, 

784 

14-8 

l!18 

12 

60 

1-57 

103 

13-76 

„ 

800 

8 

336 

8-46 

„ 

.->6 

742 

„ 

806 

COIL-LOADED 

Cables  with  Extra  Coil  for 

Superimposing. 

:v7i 

:V21 

\-J 

j-j 

1-98  X 

10-"        45   X 

10-^ 

7-8     X 

10-" 

477            2 

173    107 

X 

10-^ 

24  X  lO-' 

422   X  10-' 

477 

742 

64 

U 

72 

1-73 

89 

10-38 

ji 

717            4 

3-45  1  9-3 

^j 

4'><       „ 

.-.■6         „ 

717 

1113 

7-48 

12 

72 

1:67 

103 

. 

12-5 

j^ 

784            6 

403  '  90 

^1 

56       „ 

6-74        „ 

784 

14-84 

7-48 

12 

1-.J7 

103 

• 

1449 

" 

806            8 

403      8-46 

•• 

56       .. 

781        ., 

806 

Continuously-loaded  Cables  (same  Oapacitt  as  Coil-loaded  Cable). 


Per  kilometre. 


■  Cond. 
B. 

Added 
Es. 

s/k. 

Bs/l. 

K. 

L. 

/3. 

Vl/k. 

Cond. 
B. 

Added 
B3. 

^-  ; 

L 

^• 

■^L/K. 

3-71 

1-76 

12 

I    110 

1-98  X   10-' 

16  X    10-* 

10-0     X  10-" 

284 

9 

,    -96 

10-7     X  10-8 

8-7  X   10-^ 

5-4     X  10-'' 

284 

7-42 

176 

12 

110 

1-73       ..• 

1    16      „ 

15-34     „ 

304 

4 

-96 

9-3 

8-7      ,/ 

8-28    ;,     ■ 

304 

11-13 

1-76 

12 

:  110 

167       „ 

1    16-     „ 

211         ., 

310 

6 

-96 

90 

8-7       „ 

11-37       „•   -' 

-310-  '■ 

14-8 

1-76 

12 

:  no 

ro7     „ 

16      „ 

2623       .. 

320 

S 

.    -96 

8-46       „ 

8-7       „ 

14-14        „ 

320 

Continuously-loaded  Cables  with  Minimum 

Quantity 

OP  G.P. 

3-71 

1-76 

12 

no 

2-25 

16   X   10-"             10-62 

267 

2 

-96 

121 

8-7  X  10-' 

5-72 

267 

7-42 

1-76 

12 

110 

1-88 

16       „                    16-00 

291 

4 

-96 

1014 

8-7 

.^ 

862 

291 

1113 

1-76 

12 

no 

1-73 

16       „                    21-5 

304 

6 

-96 

9-8 

8-7 

„ 

n-6 

304 

14-8 

1-76 

12 

110 

1-68 

16       „                    2705 

307 

8 

96 

90 

8-V 

'- 

14-56 

307 

TABLE  VI. — Weights  and  Dimensions  of  Copper,  G.P.  and  Iron  Windings  in  Cables  with  Economical 
Quantities  of  Gutta-percha  consistent  with  Safety. 


Coix-LOADED  Cables  with  Minimum  Quantity 
OF  G.P. 


OONTINUOTJSLY-LOADED   CABLE  WITH  SAME  CAPACITY 

AS  Coil-loaded  Cable. 


Perjiant. 

Per  kilometre. 

Per  unt. 

.Per  kilometre. 

B.       - 

d. 

mils. 
187 
132 
108 
93 

-D. 

449 
360 
303 
279 

Weight 
of  g.p. 

lb. 
350 
235 
167-7 
146 

Weight 

ol 
copper. 

R. 

~  Weight 
.   rf.        1       p.        .  Qtg.J. 

Weight 

(^ftttper. 

'• 

.    ,    „,      „       -height 
d  +Xt.     p,    ,     of  g.p. 

t  i±'2..,:.p.^|K' 

3-71 
7-42 
11-13 
14-8 

lb. 
615 
308 
205 
154 

2 
4 
6 
8    . 

mm.     1     mm.           kg. 
4  743       11-4         S.5-7 
3-354         9-14       57-5 
2-738          7-7         40-9 
2-371          7-08  1,35-0 

kg. 
l.)0-S 
75-4 
5027 
37-7 

mils, 
25-5 
18-0 
14-7 
12-7 

xnils.       mils.          lb. 
238     ,571        567 
168       458-6     380-7 
137       385        271-3 
11^       35f        234  9 
Continuously-loade 
Quant 

mm.          mm.         mm.            kg. 
0-646       6-035       14-5        138-8 
0456       4266       11-64  j     93-2 
0-373       3-484  :      9-77  '     66-46 
-  0323       3-017         906  '     oT-o 
D  Cable  with  Minimum 

TY  of  G.P.                           - 

t    =  thickness  of  iron  winding'. 

d  =  diameter  of  conductor. 

D  =  diameter  of  dielectric. 

B  =  loop  jresistance  per  unit  length. 


25-5 

238 

512 

432 

0-646 

6-03.1 

12-97 

105-9-. 

180' 

168 

420 

311 

0456 

4-266 

10-66.  : 

76-2 

14-7 

137. 

370 

248- 

0-373 

3484 

9-39 

60-8 

12-7 

119 

3-33 

203 

0-323 

3017 

:    8:45 

-49-7 

in  price  gradually  tiecomes  less  as  tbe  /3  gets  higher,  owing 
to  the  fact  that  the  expensive  item,  gutta-percha,  becomes  a 
less  prominent  factor  in  the  total  cost,  and  the  manufacturing 
cost  becomes  a  greater  proportion  of  it.  The  quantities  and 
prices  on  which  the  estimate  is  based  are  made  up  on  a 
manufacturing  basis  and  have  been  Lndependentlv  supplied 
for  purposes  of  comparison.  The  actual  cost  is  not  the 
main  consideration  in  this  case,  and  the  table  is  merely 
given  for  comparative  purposes. 

It  should  be  remarked  that  the  amount  of  gutta-percha 
required  to  give  a  capacity  of  -(19  mf.  per  km.  is  considered 
to  be  rather  too  small  for  safety  in  the  case  of  the  coil-leaded 
cable  with  a  resistance  of  N"  per  km.,  and  is  unnecessarily 
large  in  the  case  of  some  of  the  other  cables,  r  It  is 
always  the  cheapest  method  to  obtain  efficiency  in  a  loaded 
cable  by  the  use  of  the  smallest  quantity  of  gutta-percha 
consistent  with  safety.  I  have,  therefore,  calculated  the 
cost  of  the  most  expensive  items  in  such  cables  and  plotted 
the  rdatire  cost  of  p  on  that  basis  ;  this  gives  very  approxi- 
mately the  comparative  prices  of  the  cables.  The  efficiencies 
and  dimensions  of  the  cables  are  shown  in  Tables  V  and  YI. 
and  the  curves  in  fig.  2  give  the  comparative  cost  of  p.  It 
will  be  seen  that  the  comparison  is  again  greatly  in  favour  of 
the  coil-loaded  cable.  Of  course,  the  comparative  cost 
depends  to  some  extent  on  the  cost  of  materials  and  labour, 
and  is  not  an  invariable  quantity.  As  a  basis  of  comparison, 
gutta-percha  has  been  taken  at  6s,  8d.  per  lb.,  copper  at 


£4  10s.  per  cwt. ,  and  the  special  kind  of  sheathing  wire 
used  by  the  Post  Office  at  £1G  per  ton.  _  '■ 

Now  the  actual  cost  of  heavy-gauge  cables  is  in  any  ease 
veiT  great,  and  such  cables  would  only  be  required  for  long- 
distance cable  service.  If  a  cable  i'50  nants  in  length 
were  required,  it  is  very  doubtful  whether  a  paying  com- 
mercial service  could  be  provided  in  the  case  of  a  con- 
tinuously-loaded cable,  owing  to  its  high  cost,  combined 
with  the  fact  that  the  /5  /  of  such  a  circuit  would  be  2-05, 
against  I -62  in  the  case  of  the  cpil-loaded  cable  (see 
Table  T ),  which  could  be  provided  much  more  cheaply. 

In  view  of  the  foregoing  facts,  it  appears  clear  that  a  coil- 
loaded  cable  is  of  greater  electrical  efficiency,  and  therefore 
is  to  be  preferred  to  a  continuously-loaded  submarine  cable 
of  the  tvpe  examined,  if  it  can  be  satisfactorOy  maintained. 
It  follows  from  the  nature  of  the  case  that  it  is  not  possible 
to  state  absolutely  the  life  of  such  a  cable,  and  this  is,  of 
course,  a  necessary  consequence  of  its  recent  introduction, 
but  the  Anglo-French  loaded  cable  has  now  been  immersed 
nearly  2^  years,  and  has  not  yet  required  any  attention 
whatever.  The  Anglo-Belgian  cable  also  has  not  been  inter- 
rupted since  it  was  handed  over  to  the  Post  Office  by  the 
contractors.  Those  who  have  the  greatest  knowledge  of  the 
design  of  such  cables,  moreover,  do  not  anticipate  any 
exceptional  difficulty  in  the  future. 

So  far  as  continuous  loading  is  concerned,  considerable 
attention  has  been,  and  doubtless  will  continue  to.be,  devoted 
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to  its  development,  but  even  if  it  be  assumed  that  raalfiial 
progress  is  made,  now  or  at  an  early  date,  the  increase  in  the 
diameter  of  the  conductor  brou^'ht  about  by  the  iron 
wrappiuj;,  and  the  necessity  for  an  increased  weight  of 
^'utta-percha  as  compared  with  a  coil-loaded  cable,  would  Iti 
any  case  appear  to  be  a  seiious  drawback  to  it.  The  type 
of  continuous-loading  examined  in  this  paper,  that  produced 
by  the  Te'egraph  Maintenance  &  Construction  Co..  represents 
good  work  in  that  direction,  inasmuch  as  the  speaking  range 
of  the  cal)lc  so  loaded  was  rather  more  than  doubled,  as 
compared  with  an  unloaded  cable.  It  will,  however,  be 
necessary  to  decrease  the  ratio  kJ].  =  110,  and  to  increase 
considerably  the  permeability  of  the  iron  winding  before 
continuous-loading  can  be  considered  to  be  electrically  eipial 
to  coil-loading  as  an  eflicient  electrical  device. 


EitUATi'.M. — In  connection  with  e()uation  11,  page  932,  it 
should  ha\e  been  stated  that  "  2  </  is  the  distance  between 
the  centres  of  the  conductors,"  not "  </ "  as  previously  stated 


accordingly.  Absolute  or  fixt-d  piecework  rates  are  those 
which  are,  of  course,  fixed,  but  usually  without  the  grading 
to  which  we  have  alluded. 

We  may  here  note  some  of  the  premium  or  bonus  methods 
in  v.)gue.  As  is  well  known,  the  basis  generally  embraces 
an  hourly  rate  with  a  standard  time  for  each  operation  or 
job,  the  workman  r3ceiving  in  addition  to  his  hourly  rate  of 
pay  a  premium,  or  a  proportion  of  a  premium,  the  monetary 
value  of  which  \aries  according  to  the  intensity  of  pro- 
duction, or  the  time  saved  on  the  completion  of  the  job. 
liet  us  sui)f)ose  the  following  data  : — 

Time  allowed,  54  boure  ;  hourly  rate,  9d.  ;  workman  actually 
completes  the  specific  work  in  49  hours. 

1.  The  workman  receives  49  hours  at  9d.  441d. 

Savinir  on  standard  time  "i  hours  at  9d.  =  45d. 

One-third  of        4.^.  \->A. 


456/49  per  hour  for  the  work. 


2.  Or  49  hours  at  9d 

Savintr  .■>  hours  at  9d.,  45d.,  one-half  thereof 


456d. 


441d. 
22-50d. 


COSTING. 

[COJUIINK'ATKI).] 

CosTixii  is  a  common  generic  term  denoting  any  systematic 
jirocedure  of  recording  the  elements  of  the  cost  of  pro- 
duction, output,  construction,  or  whate\er  suitable  appella- 
tion may  be  given  to  the  result  achieved.  The  ingredients 
of  costing  are  naturally  those  of  labour,  materials,  ami 
expenses,  and  the  art  of  costing  may  be  said  to  consist  of 
the  display  of  such  knowledge  and  skill  as  are  necessary  in 
recording  and  allocating  the  details  or  minutic  of  these 
factora,  so  that  they  may  be  of  practical  utility  for  the 
purpose  which  they  are  intended  to  serve. 

Subject  to  the  prc\ailing  degree  of  personal  opinion  and 
point  of  view,  which  loom  largely  in  matters  of  classification 
and  in  other  respects,  and  which  not  infre<iuently  are  mere 
distinctions  without  differences,  we  may  exhibit  the  general 
comnosition  of  cost  in  the  following  manner  : — 


1.  Wages 

Prime 

■ 

2.  Materials 

01. 

3.  Direct  expenses— »'.?., 

flat 

Wages 

cost. 

Rent 

Insurance 

Plant, 

Rates 

^  machinery, 

Repairs  and  maintenance 

buildings. 

■s 

o' 

•c 

Water 

-vc. 

§ 

Lig-ht  Cand  other  charges) 

-  u 

4.  Indirect  expenses — r.g., 

o 

o 

3 

■    Directors'  fees 

■  " 

B 

% 

Office  rent  and  salaries 

S3 

o 

Travellers'  salaries,  commissions  and 

expenses 

General  expenses 

Warehouse  wages  and  expenses  (.and 

other  expenses) 

5.  Profit 

All  methods  or  systems  of  remunerating  labour  owe  their 
existence  to  the  following  principles  : — 

1.  Day  work,  i.e.,  paying  for  the  time  spent  on  work. 

2.  Piecework,  i.e.,  paying  for  the  quantity  of  work  done. 
Let  us  notice  some  of  them. 

Differential  piecework  rates  may  be  stated  as  meaning  a 
high  rate  of  pay  for  a  definite  high  o^  large  production, 
with  a  lower  price  if  such  definite  production  be  not  attained. 
For  instance,  if  the  maximum  number  of  operations,  or 
products,  as  the  case  may  be,  for  a  workman,  be  2U  per  day, 
and  the  rate  sd.  per  operation  or  product,  he  would  receive 
13s.  4d.  if  he  performed  the  work  satisfactorily.  Should 
the  quality  of  the  workmanship  be  indifferent  or  below  the 
recognised  standard,  he  might  be  entitled  only  to  a  7d.  rate, 
or  it  might  be  graded,  that  is  to  say,  if  ten  operations  were 
performed  satisfactorily  he  might  receive  therefor  an  8d. 
rate,  if  six,  then  a  Td.  rate,  with  a  minimum  rate  of  wage 
per  diem. 

One  of  the  principle  defects  of  piecework  remuneration 
is  that  of  "  cutting,"  or  reduction  of  rate,  and  if  it  be  cut 
the  workman  soon  discovers  the  length  he  can  proceed  with- 
out incurring  risk  of  reduction,  and  limits  his  production 


463.50/49  per  hour  for  the  work. 


3.  Or  49  hours  at  9d 

i^gth  of  49  hours  =  4 1'oth  hours  at  9d. 


441d. 
44d. 


=  4S5'49  per  hour  for  the  work. 

Taking  54  hours  as  the  time  of  an  ordinary  week's  work,  it 
will  be  perceived  that  the  workman  in  the  usual  course 
without  earning  any  premium,  would  receive  486d.  for 
the  week,  i.e.,  54  at  !ld.,  as  against — 


Detail. 
49  hours 
Bonus 
5  hours  at  9d. 


Case  1. 
441d. 

lod. 

45d. 

sold. 


Case  2. 
44  Id. 

22-50d. 

45d. 


44Id. 
44d. 

45d. 


It  is  not  clear  why,  of  the  total  premium  earned  by  the 
workman,  the  employer  should  participate  therein  to  the 
extent  of  two-thirds  in  Case  1  and  one-half  in  Case  2.  If 
the  workman  were  paid  the  whole  of  the  premium  earned,  he 
would  be  entitled,  for  his  week's  work,  to  58 Id.,  to  which 
Case  3  approximates. 

It  is  often  stated  that,  in  the  industrial  world,  the  employer 
seeks  to  obtain  the  labour  that  he  requires  for  the  least 
possible  pay,  whilst  the  workman  seeks  the  highes 
remuneration  for  the  minimum  amount  of  labour.  Asa  step 
towards  substituting  some  measure  of  practical  confidence  and 
goodwill  for  the  present  and  long-existing  antagonism,  the 
principle  of  co-operation,  profit-sharing,  or  co-partnery,  which 
in  various  forms  is  in  restricted  evidence  to-day,  seems  to  be 
accorded  only  a  mixed  acceptance,  and  consequently  has  its 
detractors  as  well  as  its  supporters.  Only  by  some  such  means, 
it  is  often  averred,  can  the  establishment  of  confidence 
between  capital  and  labour,  the  encouragement  of  produc- 
tion, and  the  security  of  economical  and  excellent  workman- 
ship, be  realised.  Some  who  favour  the  idea  go  so  far  as  to 
say  that  the  principle  is  applicable  to  all  forms  of  business 
with  general  success,  that  it  produces  good  results  by  getting 
men  to  work  more  intelligently  and  with  less  waste,  whilst 
it  brings  out  more  sympathetic  management,  and  that  some 
losing  concerns  by  adopting  co-partnery  usually  "  turn  the 
corner."  Others  emphasise  its  unsuitableness  tor  some 
businesses.  Some  allege  that  the  principle  is  not  worth 
while  pursuing,  and  that  a  liberal  system  of  piece- 
work or  bonus  remuneration  acts  much  more  to 
the  pecuniary  ad\antage  of  the  employ^  than  that  of  profit 
sharing.  Where  the  employer,  whether  he  be  in  the  form  of  an 
abstract  entity  or  otherwise,  obtains  money  at,  say,  4  per 
cent.,  and  lends  it  to  the  employes  at,  say,  5  per  cent.,  to 
give  effect  to  profit-sharing  proposals,  the  principle  seems 
to  be,  it  is  sufficient  to  state  here,  objectionable. 

An  effective  system  of  costing  implies  the  efficient  pur- 
chase of  stores  and  materials  for  consumption  in  manufacture 
or  construction,  and  an  efficient  system  of  storekeeping  for 
the  reception,  custody  and  issue  of  stores,  whilst  it  is  desir- 
able that  the  cost  accounts  should  be  interlocked  with  the 
principal  books  of  account. 
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Referring  to  the  appropriation  of  direct  and  indirect  charges 
where  numerous  or  many  varied  jobs,  orders  or  contracts,  are 
in  course  of  execution,  some  of  the  former  charges  in  their 
entirety  may  be  readily  allocated  to  a  job,  whilst  many  others 
necessitate  apportionment  in  the  process  of  arriving  at  their 
final  destination.  What  the  basis  of  apportionment  should  be 
— and  this  may  vary  as  between  certain  forms  or  descriptions 
of  expenditure  — will  depend  upon  the  decisions  arrived  at 
from  a  practical  consideration  of  the  precise  circumstances.  As 
to  indirect  charges,  these  are  for  the  most  part  inherently  of 
an  apportionable  character  if  in  some  instances  there  be 
any  special  object  to  be  attained  in  so  exhausting 
them  over  the  cost  accounts.  It  is  necessary  to  bear  in 
mind  that  apportionment  in  costing  merely  means  in  this  case 
estimating,  and  that  to  the  extent  that  costs  contain  com- 
putations of  this  character,  they  are  naturally  estimated. 

In  many  cases  a  large  production  is  essential  to  the 
profitable  working  of  a  company  having  regard  to  the  amount 
of  capital  sunk  therein  (though  the  Companies'  (Consolida- 
tion) Act  provides  a  means  for  removing  the  incubus  of  lost 
capital),  and  to  the  narrow  margin  of  profit  made,  and 
generalising  in  this  connection  we  may  conclude  our 
elementary  notes  with  the  introduction  of  efiiciency,  increased 
capacity  of  plant,  and  on  cost,  the  latter  varying  as  it  does 
with  output.     For  instance  : — 


PROCEEDINGS    OP    INSTITUTIONS. 


To  materials 


By  sales     je40,250 


on  cost 

profit  (15  percent,  on  ooat) 


£.40,250  £40,250 

If  the  sales  be  increased  to  £80,500  owing  tt)  the  doubling 
of  the  plant,  we  may  have  : — 


Materials  

Wages 

On  cost 

Profi  t  (say  22  per  cent,  on  cost) 


By  sales     ^C  80,500 


£80.500  £80,500 

Supposing  that  it  be  unnecessary  to  double  the  machinery 
installation,  as  after  careful  consideration  of  the  details  of  the 
operations  of  the  workmen  and  of  the  existing  production 
machinery  and  appliances,  it  is  estimated  that  the  increased 
output  can  be  obtained  by  some  slight  extensions  and  improve- 
ments and  by  greater  labour  efficiency,  we  may  have  : — 

By  sales     £80,500 


Materials 

£40,000 

Wa^es     . . . 

13,500 

On  cost  ... 

8,000 

Profit  (say 

30 

per 

cent. 

on 

cost) 

18,500 

£80,000  £80,500 

On  this  basis  (first  and  third  examples) — 

£35,000  on  £40,250  =  say  87  per  cent. 
£61,500  on  £80,500  =  say  76  per  cent. 

a  decrease  in  cost  of  11  per  cent. 
Particular  attention  should  be  paid  to  the  item  of  on  cost, 
by  which  is  here  meant  every  addition  to  revenue  expense, 
financial,  administrative,  distributive,  or  of  whatever  nature, 
and  whether  it  be  fixed  or  fluctuating.  Its  relativeness  to 
its  neighbours  of  labour  and  materials  should  be  under 
constant  snper\'ision,  and  to  be  of  value  it  should  be  com- 
prehensive of  suitable  detail.  G.  J. 


The  Electrical   Refining::  of  Nickel.— It  is  reported 

from  Kristiansand  that  the  Kristiansand  Nickel  Refiningr 
Works,  which  only  a  short  time  ago  increased  their  capital 
and  extended  their  plant,  have  now  decided  on  further 
extensions  so  as  to  be  able  to  double  their  present  pro- 
duction. This  extension  may  have  some  connection  with  an 
invention  that  was  made  a  short  time  ago,  viz.,  an  electrical 
refining  furnace  for  nickel.  Experiments  with  such  a  fnrnace 
have  been  in  progress  for  some  time  at  the  Technical  College  at 
Trondhjem,  with  good  results,  and  it  is  anticipated  that  the  furnace 
will  prove  as  satisfactory  for  commercial  purposes  as  it  already  has 
proved  to  be  in  metallurgical  respects.  It  is  stated  that  this 
furnace  is  the  first  of  its  kind  in  which  metallic  nickel  can  be 
produced  by  an  electrijal  process  The  Zigeland  Aluminium 
Manufactory,  which  is  also  situated  in  the  neighbourhood  of 
Kristiansand,  is  now  worked  to  its  full  capacity,  bat  as  the  demand 
for  aluminium  has  increased  lately,  it  has  been  resolved  to  increase 
the  production  further  by  erecting  a  new  building  and  equipping  it 
with  the  necessary  plant.  The  cost  of  the  building  alone  wUl 
mount  to  £6,565,  apart  from  the  plant. 


Earthed   v.  Unearthed  Neutrals  on  Three-phase  A.C. 
Systems. 

(^Diaciisriioit  Oil  pajt'er  read  by  Me.  J.  S.  Peok,  before  i/ne  INSTITUTION 

OF  Electhical  Enqineebs,  at  Birmingham,  November  21th,  1912. 

For  abstract  of  paper  see  p.  935.) 

Mb.  R.  a.  Chattock  agreed  that  with  10,000  volts  and  upwards 
it  was  probably  beneficial  to  earth  ;  but  below  this  voltage  he  did 
not  consider  that  it  was  necessary.  In  Birmingham,  on  their 
5,000- volt  three-phase  25-period  system  they  had  not  yet  found  the 
slightest  necessity  for  earthing,  and  they  did  not  propose  to  do  so 
as  long  as  the  conditions  remained  as  satisfactory  as  at  present.  While 
he  admitted  that  an  earth  on  one  phase  generally  produced  a  com- 
plimentary earth  on  another  phase,  and  a  short  circuit  occurred, 
he  had  known  cases  in  which  an  earth  on  one  phase  had  developed 
and  it  had  been  possible  to  maintain  the  supply  for  some  con- 
siderable period  until  this  earth  had  been  located  and  rectified. 
With  an  earthed  neutral  under  such  conditions  a  section  of  the 
supply  would  have  been  automatically  cut  off.  Maintenance  of 
supply  was  one  of  the  chief  points  that  supply  undertakings  had 
to  consider,  and  any  arrangement  that  tended  to  carry  this  out 
should  always  receive  first  consideration.  The  second  point  was 
the  greater  safety  to  human  life  in  case  of  accident.  With  an 
earthed  system,  if  a  man  touched  one  of  the  phases  he  was  bound 
to  be  killed,  but  more  than  one  case  had  been  known  in  which  on 
an  unearthed  system,  a  man  had  accidentally  touched  one  of  the 
phases,  and  had  not  been  killed.  The  third  point  was  the  compli- 
cation and  the  unsatisfactory  nature  of  the  arrangements  used  for 
earthing.  Mr.  Peck  described  two  or  three  methods  of  earthing, 
and  advised  trying  one,  and  if  it  were  found  to  be  unsatisfactory, 
then  another  should  be  tried.  This  did  not  look  as  if  the  methods 
adopted  were  at  all  standardised.  If  the  generator  neutrals  were  con- 
nected solidly  together,  there  appeared  to  be  liability  of  large 
currents  circulating  in  the  windings,  the  effect  of  which,  super- 
imposed upon  the  wattless  currents  which  circulated  in  the  generator 
windings  under  conditions  of  low-power  factor,  must  be  very  serious 
on  the  heating  of  the  generators,  and  must  cut  down  the  capacity 
of  the  machines  to  handle  useful  load.  These  circulating  currents 
depended  upon  the  wave- form  of  the  alternators,  and  it  was  highly 
probable  that  the  wave-forms  of  machines  designed  by  different 
people  would  be  dissimilar,  the  result  being  that  it  was  impossible 
to  prophesy  what  quantity  of  circulating  current  would  have  to  be 
dealt  with.  The  alternative  to  this  was  to  connect  one  generator 
neutral  to  earth,  and  this  had  to  depend  upon  the  attendant  in 
charge,  or  else  upon  the  very  complicated  apparatus  installed  at  the 
London  County  Council  power  station  at  Greenwich,  which  was  so 
complicated  that,  under  prolonged  use,  there  was  no  doubt  trouble 
would  be  experienced.  Again,  with  one  machine  coupled  to  earth, 
in  case  of  a  fault  on  one  phase,  it  was  quite  likely  that  the  over- 
load circuit- breakers  on  this  particular  machine  would  be  opened  at 
the  generating  station,  and  the  system  would  then  be- running 
unearthed  just  at  the  time  when  further  trouble  was  most  likely  to 
appear.  In  Birmingham  they  had  designed  their  high-tension 
cables  to  stand  the  full  voltage  to  earth  on  any  phase  rather  than 
cut  down  the  insulation,  as  was  possible  with  an  earthed 
system.  He  considered  that  economy  of  this  kind  was  far  from 
advisable,  and  the  results  obtained  in  Birmingham  had  fully  justified 
this  provision.  Very  few  breakdowns  to  earth  of  any  kind  had 
been  experienced,  and  these  had  always  occurred  in  connection  with 
broken  insulators  in  the  switchgear,  or  coils  in  generators.  He 
considered,  therefore,  that  for  a  system  having  a  pressure  up  to 
10,000  volts,  it  was  certainly  better  to  allow  a  large  factor  of  safety 
in  the  insulation,  and  to  run  with  an  unearthed  neutral. 

Mr.  F.  Foeeest  said  that  in  considering  the  earthing  of  the 
neutral  of  any  three-phase  transmission  system,  the  factor  of  safety 
of  its  insulation  to  earth  should  largely  determine  this  point.  By 
the  factor  of  safety  of  the  insulation  was  meant  the  ratio  between 
the  normal  working  voltage  to  earth  (in  all  systems  whether 
earthed  or  not  this  was  i  of  the  voltage  between  phases)  and  the 
voltage  to  earth  which  would  cause  breakdown  when  continuously 
applied  under  the  worst  atmospheric  conditions  likely  to  be  met 
with.  In  the  case  of  bare  overhead  transmission  lines  working  at 
voltages  above  50,000  between  phases,  this  factor  of  safety  was 
usually  about  2'6.  In  order  that  this  factor  of  safety  might  be 
maintained,  and  also  in  order  to  save  a  large  additional  capital 
expenditure  for  insulators,  such  transmission  lines  should  always 
be  operated  with  an  earthed  neutral.  In  this  country,  where  vol- 
tages were  comparatively  low  and  underground  systems  prevailed, 
the  factor  of  safety  was  usually  mach  higher  than  2'6,  and  the 
question  of  earthing  would  largely  be  decided  by  other  considera- 
tions. One  of  the  chief  points  in  favour  of  earthing  the  neutral 
was  the  question  of  lightning  or  pressure  arresters.  If  full  use  was 
to  be  made  of  these,  they  should  be  set  to  spark  over  at  a  voltage 
25  per  cent,  in  excess  of  the  normal  working  pressure  to  earth,  so  as 
to  clear  the  system  of  all  pressure  surges,  but  if  the  neutral  was 
unearthed,  the  arresters  must  be  set  so  high  that  they  were  never 
likely  to  operate  at  all. 

De.  C.  C.  Gabraed  said  that  the  sole  advantage  of  the  earthed 
neutral  which  we  need  consider  in  this  country,  was  the  possibility 
of  cutting  off  any  wire  or  feeder  in  the  event  of  an  earth  upon  it. 
Considering  the  case  of  a  generator  feeding  a  network  of  under- 
ground cables,  if  earthing  of  the  neutral  was  adopted  it  must  be 
through  a  current-limiting  resistance.  He  agreed  with  Mr.  Peck 
that  the  simplest  method  was  to  connect  the  neutrals  all  together 
on  to  one  bus-bar,  earthing  this  through  a  resistance.  Even  with 
turbines,    however,   heavy    circulating    triple-frequency    currents 
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might  flow.  A  case  which  came  under  his  notice  was  with  water 
turbines.  Efforts  were  made  to  test  the  generator  wattmeters 
under  inductive  load  by  alteriu);  the  relative  ezuitation  of  the 
machines.  This,  however,  caused  large  crots  currents  to  How 
through  the  neutrals  which  were  connected  together,  which  upset 
the  tests  altogether.  The  method  of  balanced  protected  gear  illus- 
trated in  fig.  1  was  very  interesting.  Would  Mr.  Peck  also  advocate 
the  protection  of  undergrouud  leeders  by  this  method  alone,  or 
would  ho  install  overload  protection  in  addition  .'  The  very  clear 
exposition  of  the  case  of  the  generator  supplying  transformers 
which  stepped  up  to  a  very  high  voltage,  in  which  Mr.  Peck  showed 
the  absolute  necessity  for  some  form  of  earthing,  would  apply  to 
BUb-stations  in  which  were  situated  step-down  transformers  tueding 
converters.  In  a  sub-station  f«d  by  step-down  transformers  liaving 
a  primary  voltage  of  10,000  and  a  secondary  of  .000  volts.  The 
secondaries  of  the  transformers,  although  heavily  insulated,  kept 
on  breaking  down  to  earth,  and  examination  of  the  point  of 
puncture  showed  clearly  that  it  was  the  result  of  an  abnormally 
high  potential.  The  difficulty  was  obviated  by  putting  a  permanent 
leak  on  the  low-tension  side  of  the  transformers  by  means  of  resist- 
ances connected  between  phase  and  etirth.  It  was  not  possible  to 
earth  the  neutral,  as  the  transformers  were  delta-connected.  He 
fully  agreed  with  the  author's  condemnation  of  earth  shields 
between  the  primary  and  secondary  windings  of  transformers.  He 
was  very  doubtful,  however,  of  the  utility  of  a  spark  gap  in  the 
earth  connection  ;  instead  of  the  spark  gap,  a  permanent  leak  from 
line  to  earth  through  resistance  would  be  better  if  earthing  of  the 
neutral  were  impossible. 

Mb.  S.  a.  Mahoou  said  the  conclusions  arrived  at  in  the  paper 
were  not  very  convincing.  His  experience  with  a  three-phase 
5,500-volt,  25-cycle  system,  in  which  the  neutral  was  earthed  solid 
without  any  resistance  between,  had  been  quite  satisfactory  in 
actual  practice  for  eight  years.  They  had  had  no  complications 
due  to  the  way  in  which  the  system  was  earthed,  and  saw  no  reason 
why  they  should  make  any  change. 

Db.  VV.  E.  Sumi'NKU  said  that  he  favoured  the  view  that  the 
neutral  should  be  earthed  in  all  cases,  except  where  it  could  be 
clearly  shown  that  there  was  a  great  disadvantage  in  doing  so. 
This  opinion  was  based  on  general  considerations  of  simplicity.  A 
three-phase  circuit  really  consisted  of  three  circuits  interlinked, 
except  when  the  neutral  was  earthed,  when  the  circuits  were  essen- 
tially separate.  In  the  latter  case  a  defect  in  one  circuit  was  not 
likely  to  affect  the  others,  though  it  might  prove  more  serious  in 
the  circuit  in  which  the  defect  occurred.  On  the  whole  it  seemed 
preferable  to  localise  the  trouble,  especially  in  view  of  possible 
dangers  arising  in  high-tension  systems  from  what  were  known  as 
surges.  These  were  likely  to  occur  whenever  a  sudden  change 
occurred  in  the  circuit  conditions,  and  they  might  give  rise  to  much 
higher  potentials  than  those  indicated  by  a  simple  theory,  such  as 
that  given  by  Mr.  Peck  in  connection  with  fig.  2.  At  one  time 
almost  the  only  formula  needed  for  electrical  engineering  was 
Ohm's  law.  Nowadays,  with  high-tension  work,  engineers  were 
face  to  face  with  what  might  be  called  the  ''lightning-flash" 
stage  of  theory,  a  theory  which  as  yet  no  one  had  been  able  to 
make  very  simple,  but  in  which  they  had  to  consider  phenomena 
akin  to  lightning  discharges  and  to  wireless  telegraphy. 

Mk.  a.  M.  Taylor  thought  that  Mr.  Peck  had  not  proved  the 
necessity  for  earthing  the  neutral  on  a  low-voltage  system  such  as 
that  at  Birmingham.  To  put  in  an  earthin?  resistance  surticiently 
heavy  to  pass  enough  current  to  operate  the  fteder  over-load  trip  gear, 
was  quite  out  of  the  range  of  practical  politics.  Consider  the  serious 
interruption  to  supply  that  would  result  from  cutting  off  even  one 
feeder  carrying  400  amperes  at  5,000  volts.  If  the  neutral  were 
earthed  this  interruption  was  deliberately  invited  for  even  a 
trifling  fault.  In  most  cases  the  faults  did  not  occur  in  the  cable, 
but  on  the  consumer's  premises.  Hence,  it  was  much  better  to 
devise  means  to  cut  off  the  faulty  consumer,  rather  than  the  whole 
feeder.  The  other  alternative,  viz.,  to  install  apparatus  as  in  fig.  1, 
again  assumed  that  the  whole  feeder  had  to  be  cut  off  for  the  sake 
of  a  fault  that  might  be  quite  unimportant.  Mr.  Chattock  had 
already  spoken  of  a  case  where  the  faiilt  was  on  the  system  for  over 
an  hour,  and  was  cleared  without  affecting  anyone  but  the  con- 
sumer concerned,  and  the  speaker  knew  of  other  cases.  Moreover, 
the  arrangement  shown  in  fig.  1  gave  no  protection  against  shorts 
between  phases.  As  regarded  working  with  the  arrangement  in 
fig.  1,  but  having  no  earth  whatever,  this  was  only  possible  on  very 
large  systems  having  a  capacity  current  of  perhaps  100  amperes  and 
many  feeders.  Even  then  there  tended  to  be  an  operation  of  the 
relays  on  all  the  feeders,  and  not  only  on  that  on  which  the  fault 
had  developed. 

Dr.  Wall  asked  the  author  whether  he  had  any  data  as  to  the 
magnitude  of  the  equivalent  capacities  as  shown  in  fig.  2,  and 
whether  it  was  likely  that  the  capacity  currents  would  ever  cause 
an  appreciable  amount  of  heating. 

Mr.  T.  p.  Wilhshurst  said  with  an  earthed  neutral  on  a  star- 
connected  system,  the  voltage  between  any  phase  and  earth  could 
not  exceed  S8  per  cent,  of  the  line  voltage,  and  in  consequence  a 
smaller  dielectric  thickness  might  be  used.  The  difference  in  cost 
between  a  cable  built  for  work  with  an  earthed  neutral  and  one 
built  for  non-earthing  was  about  7  per  cent.,  and  this  might 
amount  to  several  thousand  pounds  on  a  large  system. 


newer  type  of  Billiter  ccU,  known  as  the  "  membrane  "  cell,  is  one 
of  the  mosteflicient  electrolytic  alkali  cells  now  being  operated  on 
a  technical  scale,  but  it  does  not  seem  to  have  attracted  mnch 
attention  in  this  country.  The  earlier  type  of  cell  (Billiter-Siemens) 
is  a  diaphragm  cell,  but  it  differs  from  others  of  its  class  in  having 
horizontal  instead  of  vertical  diaphragms.  Apart  from  the  disadvan- 
tage of  occupying  more  floor  space,  and  being  less  accessible,  the 
horizontal  cell  seems  to  have  the  balance  of  advantages,  for  the 
diaphragm  is  attacked  more  slowly  chemically,  and  the  hydrostatic 
pressure  upon  it  being  uniform,  there  is  a  more  uniform  flow  of 
lii|uid  through  it,  and  consequently  a  more  efficient  checking  of  the 
movement  of  the  OH'ions  towards  tne  anode,  and  thus  greater 
electrochemical  efficiency.  The  diaphragm  in  this  cell  consists  of  a 
mixture  of  asbestos  wool  and  barium  sulphate  spread  out  on  top  of 
a  sheet  of  asbestos  cloth  that  is  carried  by  the  irou  network  forming 
the  cathode.     The  cathode  makes  contact  with  the  iron  bottom  of  a 
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trough,  the  sides  of  which  are  lined  with  cement,  and  the  anode 
chamber  is  formed  by  a  non-conducting  bell-jar  which  is  cemented 
around  the  edges  of  the  diaphragm.  The  electrolyte  is  heated  by 
means  of  earthenware  pipes  immersed  in  the  brine  at  the  top  of  the 
bell-jars.  Working  at  85-90°,  12  to  1C>  per  cent,  caustic  soda,  or 
18  to  20  per  cent,  caustic  potash  can  be  made  at  a  95  per  cent, 
cathodic  current  efficiency  with  a  voltage  of  3'5.  The  process  is 
now  in  operation  at  the  following  places  : — 

(«)  In  Aschersleben,  Saxony,  by  the  Kaliwerke  Asohersleben  A.G. 
Ten  2.000  ampere  units. 

(ft)  In  Hochst,  by  the  Farbwerke  Hcichst. 

(<•)  In  Briickl,  Bosnia,  by  theBosnische  Elektrizitiits  A.G.  Sixty- 
four  2.500-ampere  units. 

(rf)  In  Krumdu.  Bohemia,  by  Ignaz  Spiro  nnd  Sohne.  Thirty-two 
500-ampere  units. 

((•)  At  Niagara  Falls,  by  the  Niagara  Alkali  Co.  A  1,000-KW. 
installation  of  3,000-ampere  units.  This  plant  is  now  being 
increa»ed  from  1,000  to  3,000  KW.  It  has  also  been  made  known 
that  a  new  factory  for  caustic  alkali  and  .bleach  is  being  erected, 
commencing  with  7.S  2,000-ampere  units,  and  that  a  textile  factory 
is  installing  24  100-ampere  units. 

In  the  newer  type  of  cell  referred  to  above,  the  Billiter-Leykam 
cell,  the  diaphragm  is  done  away  with  altogether,  and  the  cathodes 
are  hooded  in  asbestos  tubes,  as  shown  in  fig.  2.     The  special  feature 
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The  Faraday  Society. 

"  The  Billiter  Alkali-Chlorine  Cells."  Dr.  A.  J.  Allmand  pre- 
sented a  paper  describing  these  cells,  which  are  coming  into 
extensive  use  on  the  Continent  and  in  America,  before  the  November 
meeting  of  the  Society.  In  the  opinion  of  the  author,  and  as  a 
result  of  personal  observation  of  some  of  the  plants  at  work,  the 


of  the  cell  is  that  these  cathodes  are  not  placed  at  the  sides  of  the 
bell-jar,  as  in  other  beU-jar  cells,  but  immediately  under- 
neath it,  as  shown  in  the  accompanying  diagrams.  This 
arrangement  ensures  uniform  current  density  and  also 
uniform  flow  both  of  electrolyte  and  of  current  between  the 
anode  and  cathode,  and  the  motion  of  the  brine  being  directly 
opposed  to  that  of  the  current  lines,  the  OH'  injection  towards  the 
anode  is  everywhere  uniformly  overcome.  Hence  high  current 
densities  can  be  used,  stronger  caustic  liquors  produced,  high 
current  efficiencies  Obtained,  and  large  units  constructed,  while  at 
the  same  time  the  essential  advantage  of  the  bell- jar  cell,  absence 
of  diaphragm,  is  retained.  The  liquid  which  passes  the  cathode 
hoods — made  of  woven  asbestos — is  charged  with  caustic,  and  this 
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protects  them  from  the  chemical  action  of  chlorine  compounds  ;  no 
purification  of  the  brine  is  necessary  at  all.  The  only  function  of 
the  hoods  being  to  lead  off  the  hydrogen  eas  (for  which  purpose  the 
cathodes  are  slanted,  as  shown  in  fig.  1),  they  can  be  made  quite 
coarse,  so  that  their  resistance  is  inconsiderable.  The  general  con- 
struction of  the  cells  will  be  quite  apparent  from  the  sectional 
diagrams,  figs.  1  and  2.  The  cell  B  itself  is  made  of  reinforced  con- 
crete, the  upper  part  being  lined  with  earthenware  bricks  set  in 
cement.  In  the  plant  at  Gratwein,  in  Austria,  there  are  56  of  these 
cells,  each  measuring  internally  5'5  metres  long,  Vl  metres  broad, 
and  1'3  metres  high.  The  cement  lids  a,  which  in  practice  are 
cemented  with  putty  on  to  a  shallow  shelf  cut  out  of  the  walls  of 
the  cells,  together  constituting  the  bell-jars,  carry  the  Acheson 
graphite  anodes.  At  Gratwein  each  cell  has  three  lids,  each 
carrying  eight  anodes,  measuring  TO  x  0'18  x  0'05  metre.  Each 
anode  takes  50  amperes  at  ac.D.  of  I'lMT  amps./sq.dcm.,  so  that  every 
cell  takes  1,200  amperes.  The  cathodes  c  are  made  of  T-iron.  and, 
as  already  indicated,  they  are  enclosed  in  asbestos  tubes,  which  carry 
off  the  hydrogen  gas.  The  cathodes  are  1  m.  long,  and  the  tubes  are 
about  5  cm.  broad  ;  between  each  two  there  is  a  space  of  5  to  8  mm. 
At  Gratwein.  some  of  the  cells,  at  the  time  of  inspection,  were  being 
worked  at  low  temperature,  and  some  were  steam  heated  up  to  about 
70'  C.  The  voltage  of  the  former  was  about  4,  and  of  the  latter 
3"!  to  35,  The  brine  is  led  from  a  reservoir  to  distributing  boxes 
placed  above  each  cell,  proceeding  thence  by  a  series  of  short 
capillary  tubes  to  22  tin  tubes,  which  pass  through  the  cell  lids. 
The  causticised  brine  is  drawn  off  by  means  of  siphon  overflows, 
shown  diagrammatically  at  D.  The  cells  are  worked  under  slightly 
reduced  pressure,  so  there  is  no  escape  of  chlorine  into  the  air. 

The  Gratwein  plant,  which  is  the  first  that  has  been  installed,  is 
in  the  paper  factory  of  the  Leykam-Josefsthal  A.G.  The  plant 
has  a  capacity  of  350-400  H.P.,  and  it  produces  some  1,700 — 1,800  kg. 
of  active  chlorine  daily  at  a  total  cost,  as  far  as  power  is  concerned,  of 
£7  10s.  per  H. p. -year.  The  current  efficiency  is  as  high  as  '.'2  per 
cent,  when  the  cells  are  worked  at  85°  C,  and  the  voltage  is  then  H'  1 . 
The  cathode  liquors  contain  12  to  13  per  cent,  caustic  soda  and  about 
20  per  cent,  salt,  yielding,  on  evaporation  and  concentration,  97  per 
cent,  caustic  soda.  A  second  installation  of  this  cell  is  now  being 
erected  in  Saxony. 

At  the  same  meeting  papers  were  read  by  Mb.  Ridsdale  Ellis 
on  "A  Xeutral  Oil  Emulsion  as  a  Model  of  a  Suspension  Colloid," 
and  by  Mb.  J.  H.  Staxsbie  on  "  The  Electrolysis  of  Nitric  Acid 
Solutions  of  Copper." 

Mr.  Ellis's  work  was  carried  out  with  a  view  to  obtaining  some 
quantitative  data  on  the  relations  between  the  electrical  charge 
carried  by  the  particles  of  an  emulsion,  the  surface  tension  on  the 
oil-water  interface,  and  the  phenomenon  of  coagulation,  with  a 
view  to  throwing  light  on  the  nature  of  colloidal  solutions,  and 
particularly  on  the  conditions  which  cause  coalescence  to  occur. 
An  emulsion,  of  course,  contains  in  suspension  particles  very  much 
larger  than  those  of  a  colloid  ;  in  Mr.  Ellis's  experiments  the  size 
of  the  oil  globules  was  about  2  m,  but  in  all  probability  there  is 
no  essential  difference  in  the  two  classes.  As  coalescence  or  coagu- 
lation is  deemed  to  be  an  electrical  phenomenon,  Mr.  Ellis  has  studied 
the  influence  of  the  presence  of  acids  and  alkalies  on  the  interface 
potential  at  the  surface  of  the  oU  globules,  by  direct  measurements  on 
a  microscope  slide  apparatus.  He  has  found  this  potential  to  be 
altered  enormously  by  acids,  and  to  a  lesser  degree  by  alkalis. 
The  maximum  interface  potential  corresponded  to  a  concentration 
of  about  O'OOl  X  alkali,  and  this  was  also  found  to  be  the 
point  of  maximum  stability  of  the  emulsion.  Stability 
appeared  to  depend  only  on  the  interface  potential,  and 
not  on  the  surface  tension,  as  Bredij  has  taught.  The 
explanation  suggested  by  Prof.  F.  G.  Donnan  is  that  the  presence  of 
an  electrical  double  layer  around  the  particles  prevents  them  from 
coming  into  snfliciently  close  contact  unless  the  kinetic  energy  of 
the  collision  of  two  particles  is  sufiBcient  to  enable  the  electrical 
double  layer  to  be  disrupted,  and  if  so  the  less  chance  there  will  be 
that  two  particles  colliding  with  one  another  wiU  coalesce  or  adhere 
1 1  each  other.  Strong  confirmation  of  this  view  is  given  by  the  data 
obtained  in  connection  with  the  iso-electric  point.  According  to 
the  above  theory,  when  the  charge  is  zero  there  is  no  opposition  to 
the  force  tending  to  produce  coalescence  or  aggregation,  so  that  in 
the  case  of  a  colloidal  solution  in  which  all  the  particles  are  in 
rapid  movement  or  vibration,  coagulation  will  occur  extremely 
rapidly. 

Indirect  eridence  that  coagulation  occurs  at  the  iso-electric  point 
is  given  by  the  ratio  of  concentrations  of  salts  with  mono-,  di-  and 
tri-valent  kations  required  to  just  neutralise  the  charge  on  the  oU 
globules,  since  the  ratio  of  these  concentrations  forms  a  geometrical 
series  agreeing  with  that  obtained  by  coagulation  experiments,  a 
result,  be  it  said,  however,  not  confirmed  by  some  experiments  of 
Freundlich  quoted  by  Dr.  Sentcr. 

In  order  to  study  the  coagulation  of  one  colloid  by  another  of 
opposite  sign,  the  coagulation  of  oil  emulsions  by  colloidal  ferric 
hydroxide  was  tried,  and  it  was  found  that  the  oil  was  completely 
precipitated  within  two  well-defined  limits  on  either  side  of  the 
isoeltctric  point  of  the  oil  emulsion.  Mr.  Ellis  considers  the 
ccagulation  here  to  be  due  to  surface  precipitation  effects 
taking  place  between  the  oil  globules,  similar  to  the  con- 
densation of  water  vapour  on  surfaces  of  various  curvatures.  Thus 
when  two  oil  particles  come  into  contact  there  is  formed  at  the 
point  of  contact  the  equivalent  of  a  surface  of  negative  curvature 
with  a  very  small  radius  on  which  Fe  (0H)8  will  very  readily 
precipitate,  thereby  uniting  the  two  particles  together.  This 
precipitation  will  not  occur  until  the  amount  of  the  Fe  C0H)3  is 
sufficient  to  produce,  in  the  short  space  of  time  the  particles  are  in 
contact,  a  bond  sufficiently  strong  to  prevent  the  globules  separating 
apain  by  Brownian  movement.  When  the  globules  are  united  in 
pairs,  others  will  be  joined  to  them  in  exactly  similar  manner  until 


all  the  oil  globules  are  held  together  in  large  columns  cemented  by 
ferric  hydroxide. 

Mr,  Stansbie's  short  note  explained  in  a  very  interesting  way 
why  it  is  not  possible  to  deposit  copper  completely  from  nitric  acid 
solutions.  It  appears  that  in  the  electrolysis  of  such  solutions 
nitrous  acid  is  formed,  and  it  is  the  action  of  this  or  of  nitrites 
which  dissolves  away  the  deposited  metal.  The  presence  of  free 
sulphuric  acid  retards  the  formation  of  nitrous  acid,  and  a  rotating 
cathode  also  very  effectively  prevents  redissolution,  so  that  under 
proper  conditions,  all  but  the  merest  trace  of  copper  can  be 
deposited. 


Roller  and  BaU  Bearings. 

At  the  Leeds  University  on  Wednesday  last  week,  Peof,  Goodman 
lectured  to  the  members  of  the  Tobkshiee  Local  Sectiok  of  the 
INSTITFTION  OF  ELECTRICAL  Engiseees  on  "  Roller  and  Ball 
Bearings,  "  He  explained  in  detail  the  use  of  the  testing  machinery 
operating  at  the  University,  particularly  emphasising  the  facilities 
that  it  afforded  for  measuring  the  end  thrust,  which,  he  said,  was 
an  extremely  valuable  accomplishment.  The  reason  why  there 
was  end  thrust  on  a  roller  bearing  was  that  the  roUer  was  not 
perfectly  parallel  to  the  shaft  as  it  rotated,  and  thus  it 
tended  to  give  in  the  direction  normal  to  itself.  It  there  was 
a  millionth  of  an  inch  of  error,  the  end  thrust  was  just  as  bad  as  if 
there  was  an  error  of  an  eighth  of  an  inch. 

Discussing  the  extravagance  of  the  claims  made  by  some  makers, 
he  instanced  in  particular  an  American  roller  bearing  guaranteed  to 
be  free  from  end  thrust  and  with  no  friction  which,  on  bein^-  put  into 
the  testing  machine,  proved  to  have  so  much  end  thrust  and  Jriction 
that  the  rollers  were  smashed.  The  last  time  he  addressed  them, 
he  said,  he  had  declared  that  there  was  not  a  single  roller  bearing 
on  the  market  worth  having,  but  since  then  he  had  found  one 
which,  so  far  as  his  tests  had  gone,  was  entirely  satisfactory.  They 
had  tried  to  break  it  and  could  not ;  they  had  broken  the  shatt  in  their 
efforts,  and  had  had  to  put  in  another,  but  the  bearing  remained  as 
good  as  when  it  was  put  in.  That  was  a  bearing  with  a  short  roller. 
The  length  of  the  roller  was  only  equal  to  the  diameter.  He  had 
run  it  at  a  great  overload,  much  beyond  what  the  maker  intended 
it  for.  and  the  results  were  still  satisfactory.  Some  of  these  par- 
ticular roller  bearings  had  failed  in  actual  practice,  but  he  believed 
that  the  reason  for  the  failure  was  that  grit  had  got  into  them.  It 
was  most  important  to  keep  grit  out  of  roller  and  ball  bearings. 
These  bearings  ought  to  be  as  carefully  guarded  as  the  springs  of  a 
watch.  The  short  roller  bearings  cost  about  25  per  cent,  more  than 
ball  bearings,  but  they  would  carry  twice  the  load.  What  the 
maximum  load  was  he  could  not  say  definitely  yet,  because  he  had 
not  yet  smashed  one  of  them.  So  far  as  his  tests  had  gone,  the 
short  roller  was  an  entire  success.  There  was  a  little  end  thrust, 
but  it  was  a  negligible  quantity. 

With  regard  to  ball  bearings,  he  said  that  in  the  early  days  the 
makers  thought  that  adjustment  was  necessary,  and  some  of  them 
did  not  appear  to  have  got  over  the  adjustment  fit  yet.  but,  as  a 
matter  of  fact,  there  was  no  neces-sity  whatever  for  adjustment, 
and  they  could  not  adjust  a  ball  bearing  if  they  wanted  to.  The 
early  four-point  bearing  was  good  for  light  work,  such  as  bicycles, 
but  beyond  that  it  was  never  used. 

Later  on  thrust  bearings  came :  45°  grooves  were  made  for  the 
balls  to  race  in,  and  it  was  very  soon  found  that  the  grooves  were 
very  badly  scored,  showing  that  they  had  been  grinding.  That 
type  of  bearing  was  wrong,  because  they  could  not  increase  or 
decrease  the  load  without  failure.  The  three-point  bearmg  failed 
because  of  excessive  friction  and  other  faults.  The  two-point 
bearing  was  eventually  found  to  be  the  proper  thing,  the  friction 
being  very  much  less  and  the  load  carried  much  higher.  Then  it 
was  found  that  the  hollow  race  was  the  right  thing  instead  of  the 
flat  race.  Hoffmann's  were  the  first  in  this  country  to  use  the 
hollow  ball  race.  If  there  was  any  doubt  about  being  able  to  keep 
the  shaft  and  the  bearing  in  line,  the  flat  race  was  the  better.  If 
they  were  certain  of  keeping  everything  in  line,  then  the  hollow 
race  was  unquestionably  the  right  thing,  A  properly- fastened 
bearing  with  a  hollow  ball  race  would  carry  about  twice  the  load 
that  one  with  a  fiat  race  would. 

The  best  practice  was  to  make  the  radius  of  the  groove  10  per 
cent,  greater  than  the  radius  of  the  ball.  The  theory  was  that  the 
closer  they  could  make  this  groove  fit  the  ball,  the  higher  was  the 
load  that  the  bearing  would  carry  ;  but  the  friction  would  go  up 
at  the  same  time.  The  friction  was  least  on  a  flat  surface,  but  it 
would  only  carry  half  the  load,  so  they  had  to  take  into  considera- 
tion all  the  circumstances  of  the  case. 

After  discussing  the  effect  of  static  friction,  Prof.  Goodman 
dealt  with  the  use  of  an  adapter.  The  fixing  of  the  sleeve  on  the 
shaft,  he  said,  was  by  far  the  most  important  problem  connected 
with  ball  bearings,  and  four- fifths  of  the  failures  had  been  due  to 
improper  fixing.  The  man  who  worked  to  the  nearest  sixty-fourth 
of  an  inch  went  hopelessly  astray.  By  far  the  best  thing  to  do  in 
preference  to  using  the  adapter,  was  either  to  make  the  shaft 
deeper  and  use  a  nut  and  fix  it  solid  on  the  shaft,  or  have  a  ring 
bored  out  parallel  and  either  forced  on  by  hydraulic  pressure  or 
shrunk  on.  But  they  must  be  very  careful  in  the  shrinking.  If 
they  did  not  allow  enough  shrinkage  it  would  get  loose  ;  if  there 
was  too  much  shrinkage  it  would  jam  the  bearing.  They  would 
think  they  had  got  a  2-ton  load  upon  it,  when  they  had  got  20. 
Thousands  of  ball  bearings  had  been  destroyed  by  getting  too  much 
shrinkage,  or  by  forcing  them  on  at  too  great  pressure.  The 
amount  of  shrinkage  should  be  Ira's utli  part  of  the  diameter,  and  if 
they  materially  departed  from  that  they  would  have  trouble. 
They  should  heat  the  ring  in  a  bath  of  oil  up  to  about  154°  F.,  and  if 
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then  they  could  not  get  the  rinp  on  to  the  shaft,  it  would  clearly 
prove  that  they  had  trot  too  much  shrinkage. 

In  mo.^t  cases  in  which  the  maker  was  blamed,  the  fault  was 
due  to  people  usinp  ball  bearings  carelepsly.  The  housine  of  the 
bearintrs  must  be  propt-rly  arranged.  If  the  outer  ring  was  fitted 
into  a  housing  which  was  too  small  lor  it,  as  had  frequently  been 
done,  even  if  it  was  only  a  thousandth  of  an  inch  too  small,  it 
would  nip  in  the  side  when  the  load  came  on.  If  there  was  noise 
in  the  use  of  ball  bearings,  it  was  clear  proof  that  they  were  doing 
something  wrong.  At  the  University  they  ran  ball  bearings  under 
much  more  severe  conditions  than  any  in  practice,  and  got  no 
noise.  Step  bearings  for  heavy  pressures  he  described  as  not  a 
bit  of  good.  In  the  Skefco  bearing  the  shaft  could  move  relatively 
to  the  housing  to  any  extent.  Whilst  ordinary  ball  bearings  were 
guaranteed  to  a  ten-thousandth  of  an  inch,  the  Skefco  was 
made  to  a  hundred-thousandth  of  an  inch.  It  had  been  tested, 
terribly  overloaded,  with  success. 

With  regard  to  rings,  he  said  it  was  very  important  not  to  depart 
greatly  from  the  spherical  form — the  simple  form  of  ring. 
Emphasising  the  need  of  accuracy  of  workmanship.  Prof.  Goodman 
said  if  they  were  wrong  to  the  extent  of  one. thousandth  of  an  inch 
— say  a  thousandth  over  the  inch — they  would,  approximately, 
increase  the  load  of  the  bearing  by  100  per  cent.  Hence  there  must 
be  accuracy  at  all  costs — wonderful  accuracy.  Whilst  there  were 
some  firms  in  this  country  who  worked  to  a  millionth  of  an  inch,  if 
necessary,  there  were  others  who  even  yet  hardly  seemed  to  realise 
that  there  was  anything  lees  than  an  eighth  of  an  inch,  and  the 
latter  were  the  people  who  were  always  complaining  of  ball  bear- 
ings. In  the  University  they  had  carried  out  thousands  of  experi- 
ments in  the  attempt  to  find  out  the  safe  load  and  speed  of  ball 
bearings.  They  had  been  at  it  for  10  years,  and  they  had  found 
out  how  to  get  it. 

If  they  looked  at  a  ball  under  the  microscope,  as  soon  as  ever  they 
exceeded  the  safe  load  or  speed,  they  would  find  it  covered  with 
fine  specks  where  crystals  had  broken  away.  As  soon  as  these 
specks  appeared  they  might  know  to  a  certainty  that  the  ball  was 
damaged,  and  would  ultimately  fail  ;  otherwise,  if  hp  had  to  run 
ball  bearings  until  they  failed,  he  would  be  as  old  as  Methuselah 
before  it  occurred.  The  examination  of  the  ball  under  the  micro- 
scope had  been  a  complete  success.  Speed  was  a  most  important 
point,  and  he  illustrated  on  the  blackboard  the  way  in  which  they 
were  able  to  find  the  relation  between  the  speed  of  the  ball  and  the 
safe  load.  He  did  not  know  why  speed  had  anything  to  do  with 
the  matter.  The  wear  of  the  balls  was  practically  nil  under 
proper  conditions,  even  after  very  severe  running.  After 
dealing  with  some  misconceptions  of  the  rough-and-ready 
manufacturers  as  to  the  effect  of  slight  variations  in  the 
sizes  of  the  balls.  Prof.  Goodman  spoke  of  lubrication. 
Provided  that  there  was  absolutely  no  rust  at  all,  the  balls 
would  be  better  without  lubrication,  for  oil  or  grease  always 
increastd  the  friction. .  Lard  oil  was  the  best  lubricant.  Lubrica- 
tion was  needed  ouly  for  the  sake  of  preventing  corrosion,  and  ouce 
in  12  months  was  probably  sufficient. 

Speaking  in  conclusion  of  the  general  qualities  of  ball  bearings, 
the  lecturer  said  the  friction  was  extremely  low  ;  with  a  properly 
fastened  ball  bearing,  the  starting  effort  was  so  small  that 
they  did  not  get"  a  jump,  and  the  friction  was  entirely  inde- 
pendent of  the  speed.  The  ball  bearing  cost  three  times  as  much 
as  the  ordinary  bearing  to  carry  the  same  load,  but  the  friction 
was  lens,  no  attention  was  required,  and  practically  no  lubrication, 
and  an  important  point  also  in  the  case  of  a  dynamo  or  motor  was 
that  thf  use  of  the  bull  bearing  would  shorten  the  shaft  <ind  shorten 
the  bed.  ThHt  was  of  very  great  importance,  as  they  saved  metal  ; 
but  what  was  of  importance  also  with  regard  to  a  motor  was  that 
the  mechanical  effi  ieui-y  of  the  motor  was  very  considerably  higher 
with  a  ball  bearmg  than  with  a  plain  bearing.  So  they  could 
supply  a  smaller  machine  with  ball  bearings  to  give  the 
same  horse-power  that  a  much  larger  machine  would  give  if  it  had 
plain  bearings.  If  they  asked  makers  to  quote  for  motors  with 
and  without  ball  bearings,  they  would  find  that  in  many  cases 
the  quotations  would  be  lower  with  ball  bearings  than  with  plain 
bearings. 

It  was  true  that  there  were  some  people  who  said  they  would 
not  have  ball  hearings  at  any  price.  They  were  generally  people 
who  had  not  yet  learned  that  there  was  anything  smaller  than 
one-eighth  of  an  inch — the  rough-and-ready  people. 


Discussion. 


The  Chairman  (Mr.  Wilson  Hartnell)  said  it  would  appear  that 
roller  bearmgs,  except  the  narrow  sort,  were  practically  out  of  it. 
Ball  bearings  would  last  a  great  length  of  time  under  proper  con- 
ditions, one  of  which  was  that  they  should  fit  tightly  on  the 
shaft.  In  putting  a  ball  bearing  on  an  alternating-current  dynamo, 
however,  they  were  met  with  difficulties,  and  he  had  found  that 
there  was  a  danger  of  cracking.  From  experience  in  the  working 
of  dynamos,  it  appeared  that  every  shaft  with  ball  bearings  should 
have  an  end-thrust  collar  on  it.  He  knew  of  a  case  of  roller 
bearings  running  very  well  for  many  years. 

Mr.  T.  Hakding  Churton  said  a  great  deal  of  the  trouble  with 
ball  bearings  in  electric  motors  appeared  to  have  been  due  to  the 
high  speeds  at  which  these  motors  usually  ran,  but  he  thought 
that  a  more  productive  cause  of  trouble  was  a  failure  on  the  part 
of  the  makers  in  many  cases  to  realise  the  imperative  necessity  for 
accuracy  in  the  fitting  of  the  housing  of  the  ball  bearings.  He  had 
confined  his  attention  with  regard  to  ball  bearings  to  relatively 
small  machines,  and  he  had  been  absolutely  free  from  trouble. 

Dk.  Pohl  said  that  the  earlier  experiments  with  ball  bearings  in 
electric  motors  in  Germany  ended  in  complete  failure,  and  he 
believed  the  reason  for  this  was  the  inaccuracy  of  the  ball  bearings 


themselves.  Some  years  ago  he  induced  his  firm  to  start  afresh  with 
ball  bearings  and  roller  bearings,  and  the  result  had  been  unqualified 
success  from  every  point  of  view.  The  first  thing  they  discovered  was 
that  if  they  wanted  to  use  ball  and  roller  bearings  they  had  to  employ 
machines  of  much  greater  accuracy  than  those  which  they  had  been 
using.  The  new  ones  they  had  used  for  over  four  years,  and  they  had 
turned  out  in  that  period  at  least  3,000  to  4,000  motors,  and  the 
number  of  complaints  that  they  had  received  since,  was  only  a  frac- 
tion of  those  that  they  had  received  before.  The  chief  trouble  in  elec- 
trical nintors  was  the  presence  of  oil,  and  he  attributed  the 
diminution  of  complaints  entirely  to  the  absence  of  oil.  The  great 
point  was  the  accuracy  of  the  machine,  and  that  applied,  perhaps, 
even  more  to  the  housing  than  to  the  shaft — an  easier  fit  on  the 
outer  race,  and  a  tighter  fit  on  the  inner  race,  and  making  absolntely 
sure  that  the  inner  race  did  not  revolve  on  the  shaft.  As  to 
lubrication,  he  had  known  cases  of  friction  being  increased  to  such 
an  extent  from  this  cause  that  the  bearing  got  hot,  and  they  had  to 
stop  the  lubrication  altogether.  A  great  point  in  connection  with 
ball  and  roller  bearings  was  that  it  was  so  extremely  simple  to 
make  them  dust-proof. 

Mu.  .1.  Vt.  Dawsos  said  that  in  communications  with  motor-car 
manufacturers  he  had  pointed  out  that  at  least  the  inner  races  should 
be  a  tight  fit  on  the  shafts,  and  the  outer  races  should  be  a  fit 
in  their  housing.  He  had  to  object  to  bearings  which  were  quite 
loose  both  in  the  outer  and  the  inner  housing.  End  thrust  would 
be  very  simply  dealt  with  if  they  had  a  combined  bearing  which 
would  take  both  end  thrust  and  the  ordinary  load.  The  weakness 
of  the  bearing  ordinarily  was  its  inability  to  carry  any  large  pro- 
portion of  the  end  thrust.  The  L.C.C.  tramways  had  tried  ball 
bearings,  and  found  that  at  the  end  of  1 1,000  miles  the  bearings 
were  as  good  as  w^hen  they  were  put  in,  but  in  spite  of  that  the 
motor  manufacturers  said  "No."  If  they  could  bring  into  general 
use  for  tramway  motors  either  the  short  roller  bearing  or  the  ball 
bearing,  there  would  undoubtedly  be  a  great  saving. 

PitOh'.  Goodman,  in  replying  to  the  discussion,  said  a  good  many 
people  wanted  him  to  tell  them  which  were  the  best  ball  bearings, 
but  he  would  not  tell  them,  as  it  was  unfair.  Some  of  the  lists 
were  woefully  wrong.  He  knew  several  firms  who  had  put  roller 
bearings  on  crank-pins,  and  found  them  work  very  well. 
He  had  such  faith  in  the  short  roller  bearings,  that  he  had  chosen 
them  on  occasion  rather  than  the  ball  bearings,  because  he  thought 
they  would  carry  a  higher  load.  Streibeck  quite  unintentionally 
led  people  astray  at  first,  when  he  published  a  formula  for  a  safe 
load  for  ball  bearings,  taking  no  account  of  the  speed.  A  great 
many  people  commenced  working  upon  that  formula  and  at  too 
high  speeds,  and  the  ball  bearings  failed.  Whilst  some  of  the 
makers'  lists  were  distinctly  too  high,  others  were  too  low.  Some 
of  the  ball  bearines  on  the  market  would  safely  run  on  bigger 
loads  and  speeds  than  the  makers  gave.  The  success  or  failure  of 
ball  bearings  dejiended  enormously  on  accuracy  of  workmanship  ; 
nine-tenths  of  the  failures  had  been  due  to  rough-and-ready  work- 
manship. With  regard  to  the  suggestion  of  cone  roller  bearings 
for  taking  end  thrust,  he  did  not  think  any  bearing  ought  to  be  put 
to  the  double  purpose  :  they  ought  to  use  two  bearings,  one  to  take 
the  radial  load  and  the  other  to  take  the  end  thrust.  There  were 
ball  bearings  on  the  market  intended  to  take  both,  but  he  had  never 
seen  one  which  he  considered  to  be  a  success.  With  regard  to  the 
overhung  pinion  on  a  tramway  motor,  he  would  not  hesitate  to 
put  in  a  baU  bearing  there,  provided  it  was  not  overloaded.  He 
was  talking  to  a  chief  railway  engineer  the  other  day,  and  said, 
"  Why  don't  you  put  ball  bearings  on  some  of  your  rolling  stock  ? '" 
The  reply  was,  "  We  have  tried  it,  and  it  was  too  successful.  It 
you  put  ball  bearings  on  any  of  your  rolling  stock  for  goods 
traffic  you  must  put  them  on  all,  because  if  you  don't  you  will  kill 
all  your  shunters.  If  you  get  one  truck  fitted  with  ball  bearings 
and  another  not,  the  driver  cannot  judge  the  distance  the  truck  is 
going  to  run."  That  was  a  point  which  had  never  occurred  to 
him  before  ;  and  it  was  a  striking  illustration  of  the  way  in  which 
the  practical  man  could  teach  things  to  a  mere  theorist. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendment.'; 


FRANCE. — The  French  Customs  authorities  have  decided  that 
"  locomobiles "  driven  by  gas  are  to  be  dutiable  as  gas  motors, 
according  to  kind,  under  No.  510  of  the  French  tariff  as 
follows ; — 

Weighing  from  2.->0  to  100,000  kg 12  fr.  per  100  kg. 

„         less  than  2.50  kg.        ...         20  „ 

Bearings  for  the  shafts  of  electric  alternators  are  to  be  dutiable 
as  detached  parts  of  machines,  at  rates  varying  from  12  to  20  fr. 
per  100  kilograms  according  to  weight.  Speed  reducers,  whether  or 
not  imported  at  the  same  time  as  the  machines  with  which  they 
are  to  be  connected,  are  also  to  be  dutiable  under  this  latter  heading 

HOLLAND.— With  reference  to  the  paragraph  on  page  727  of  the 
Electrical  Review  of  November  1st  calling  attention  to  a  new 
tariff  which  it  was  proposed  to  put  into  force  in  Holland,  the 
Board  of  Trade  have  now  issued  certain  corrections  to  their  original 
translation  of  the  proposals.  The  details  given  in  our  extract 
require  modification  as  follows,  as  a  result  of  these  corrections  : — 
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Macliiiw  tools,  boilers,  pamps,  kc,  should  read  prime  ntorers, 
boilers,  pumps,  ice. 

Appliances  (apparatus)  not  beinsr  mai-hine  or  hand  tools,  not 
specially  mentioned,  should  read  appliances  (apparatus)  not  being 
prime  movers  or  tooh,  inachineit  or  appliances  for  produeintj  av 
alteration  of  form  in  some  given  material. 

The  following:  headings  should  also  be  added  to  the  extract  we 
gave,  immediately  before  "  implements  not  separately  mentioned  "  : — 
Other   tools,   machines  and  appliances  not   separately 

mentioned  ...         ...         ...         ...         Free 

Parts  of  tools,  machines  and  appliances  : 

(a)  In  so  far  as  they  are  recognisable  as  being  parts 
of  tools,  machines  or  appliances  exempt  from 
duty Free 

(i)  Other 6  %  ad  val. 

AUSTRALIAN  COMMONWEALTH.-  The  Customs  authorities 
have  issued  the  following  decisions  as  to  the  duties  to  be  levied  on 
certain  electrical  and  similar  goods  on  importation  ;  the  duty 
quoted  is  in  every  case  the  preferential  rate  applicable  to  British 
goods : — 

Batteries,  storage,  imported  with  and  for  street 
tramway  cars       ...  ...         ...         ...         ...         ...     35  % 

Binders,  made  of  round  copper  wire  which  has 
been  flattened  at  each  end  ...  ...         10  % 

Switch  case.  A  cast-iron  case  enclosing  a  switch 
and  fuses  only       Free 

Switch  case,  as  described  above,  when  containing 
compensating  or  rheostatic  equipment  ...  ...     20  % 

Switch.  Time.  A  clockwork  apparatus  to  switch 
on  or  off  at  fixed  intervals  or  at  fixed  times  ...         ...     Free 

Tapes,  for  electrical  purposes,  being  merely  copper 
strips  cut  to  length         ...         ...     Free 

Magnetos  for  use  in  the  manufacture  of  motor 
cycles,  provided  security  be  given  that  they  will  be 
incorporated  in  motor  cycles  manufactured  in  the 
Commonwealth,  and  that  proof  of  such  use  be  fur- 
nished to  the  satisfaction  of  the  collector  within 
six  months  after  delivery,  by  the  Customs     ...         ...     Free 

Electrical  stoves  10%  ad  val. 


27.500.  "  Apparatus  for  controlling  electrical  energy  for  lighting,  heating 
and  power  purposes."    A.  I.  Gkabham.    November  29th.    (Complete.) 

27.501.  *'  Switchboards."  C.  A.  Vandebvell  and  A,  H.  Midgley. 
November  29th.     (Complete.) 

27,503.  "Electric  lampholders."  M.  J,  Railing  and  J,  H.  Cozxings. 
November  29th.  * 

27,604.  "  Electrical  controlling  devices  for  lifts."  R.  B.  T.  Henby. 
November  29th. 

27,510.  **  Apparatus  for  use  in  forming  joint  ends  on  electrical  oondnitsi 
drain  pipes  and  the  like."    R.  Lawton.    November  29th.    (Complete.) 

S7,526.  '*  Electric  arc  lamps."  British  Thomson-Houston  Co.,  Ltd., 
(General    Electric  Co.,  United    States.)    November  29th. 

27.530.  "  Automatic  electric  circuit-breaking  arrangements."  E.  O. 
MULLER.  (Divided  application  on  6,990/12  September  2l8t.)  November  29th, 
(Complete.) 

27.534.  "  Means  for  indicating  when  the  flow  of  current  in  an  electric 
circuit  is  interrupted  or  varied."    A.  F.  Berry.    November  29th. 

27.535.  "Methods  of  reducing  the  loss  of  energy  in  lines  for  variable 
electric  currents."  F.  A.  Beceeb.  (Addition  to  65,  1911.)  November  29th. 
(Complete.) 

27,563.  "Controlling  devices  for  electric  motors."  A.  H.  Ccbtib,  A.  H. 
Macley  and  Adams  Manufactcbing  Co.,  Ltd.    November  30th. 

27,575.  "  Cords  and  weights  of  telephone  switchboards."  M.  S.  Conner. 
November  30th. 

27,609.  "  Combined  interrupter,  commutator,  and  current  reverser."  L.  L. 
Leduc.    November  30th.    (Complete.) 

27.r>10.  "  Electro-magnetic  bolts  for  locks."  L.  L.  Leddc.  November  dOth. 
(Complete.) 

27,612.  *'  Method  or  process  for  utilising  or  re-energising  exhausted  electric 
dry  cells."    A.  H.  Mayes.    November  30th. 

27,620.  "  Means  for  communicating  orders  and  information  from  one  place 
to  another."  Evershed  &  Vjgsoles,  Ltd.,  and  B.  Evershed.  Novem- 
ber SOth. 

27,624.  "  Control  of  electric  motors."  British  Thomson-Houston  Co.,  Ltd, 
(Allgemeine  Elektrioitiits  Ges.,  Germany.)    November  SOth. 

27.633.  "  Electric  batteries."    W.  H.  Lowe.    November  30th. 

27.634.  "Electrolytes."    W.H.Lowe.    November  SOth. 

27,651.  "  Production  of  insulating  layers  or  coatings  on  eleotrioal  con- 
ductors."   J.  Loewenthaz..    November  SOth.    (Complete.) 
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of  Messbs.  W.  p.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradfcrd ;  price,  post  free,  9d.  (in  stamps). 
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27,024,  "  Solenoid  coil  for  alternating  current  arc  lamps."  Eobtikg  and 
Mathiesen  Aet..Ges.  (Convention  date,  December  2nd,  1911,  Germany.) 
November  25th.    (Complete.) 

27,046.  "Live  rails  and  collectors  of  electric  roundabouts,  scenic  railways 
and  the  like."  L.  A.  Hackett  and  E.  W.  Whattam.  (Divided  application  on 
28,899  of  1911,  December  22nd.)    November  26th. 

27,049.  "Electric  lamp."  J.  J.  Kelly,  J.  M.  Doyle  and  A.  Cohen. 
November  25th. 

27,065.  "Incandescent  lampholders,  ceiling  roses,  and  like  electrical 
fittings."    E.  B.  Gray.    November  2Sth. 

27,069.  "  Regulation  of  electric  installations  and  systems."  Akt-Ges. 
Brown,  Bo\-ebi  et  Cje.  (Convention  date,  February  3rd,  1912,  Germany.) 
November  25th.     (Complete.) 

27,090.  "  Automatic  reverse  current  cut-outs."  P.  Ackeem.\n.  November 
25th.     (Complete.) 

27,094.  "  Means  for  reducing  the  duration  of  sparks  produced  by  magneto- 
electric  generators."  P.  Mascow.  (Convention  date,  January  25th,  1912,  Ger- 
many.)    November  25th.    (Complete.) 

27,160.  "  Lamp  and  f  hade  holders  for  incandescent  electric  lamps."  G.  A, 
Collier.    November  26th. 

27.235.  "  Regulating  mechanism  for  electric  distribution  systems."  British 
Thomson-Houston  Co.,  Ltd.,  E.  Gahton  and  A.  H.  St.  C.  Watbon.  November 
26th, 

27.236.  "  Electric  control  systems."  British  Thomson-Houston  Co.,  Ltd. 
(Allgemeine  Elektricitats-Ges.,  Germany.)    November  *6th. 

27,244.  "Means  for  and  methods  of  changing  the  frequency  of  alternating 
currents."    A.  M.  Taylob.    (Addition  to  8,863,  1911.)    November  27lli. 

27,246.  "  Armature  for  direct-current  watt-hour  electricity  meters."  H.  E. 
Moul.  (Korting  &  Mathiesen  Akt.-Ges.,  (Germany.)  November  27th. 
(Complete.) 

27,276  "  Reflectors  for  electric  incandescent  lamps."  C.  Damby.  November 
27th.    (Complete.) 

27,326.    "  Electric  lamp."    C.  W.  Hillier.    November  27th. 

27,a45.  "  Covering  for  telephone  receivers  and  the  like."  E.  M.  Davies. 
November  28th. 

27,348.      "Electro-dynamometer    instruments."      J.  T.  Irwin.     November 

astb. 

27,351.    "  Galvanic  batteries  "    A.  P.  Hawbon.     November  28th. 

27,382.  "  Apparatus  for  winding  up  and  starting  of  the  number  switches  in 
automatic  telephone  subscribers'  stations."  Zivnostenska  Banka  v  Praze 
(Firm  of).  (Convention  date,  November  28th,  1911,  Austria.)  November  28ih. 
(Complete.) 

27.403.  "  Short  circulating  device  for  the  ignition  mechanism  of  internal 
combustion  engines."  R.  BoscH  (Firm  of).  (Convention  date,  January  13th, 
1912,  Germany.)    November  iSili.    (Complete.) 

27.432.  "  Incandescent  lamps."  British  Thomson-Houston  Co.,  Ltd. 
(Allgemeine  Elektric'jtats  Ges,,  Germany.)     November  28th. 

27.433.  "  Manufacture  of  filaments."  British  Thomson. Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  otates.)    November  28th. 

27,442.  "Manufacture  of  bodies  of  tungsten,  with  small  additions  of  other 
metals,  for  use  in  electric  incandescent  lamps."  Wolfram  Lampen  Akt.-Ges. 
(Convention  date,  June  Srd,  1912,  Germany.)    November  28th.    (Complete.) 

27,482.  "  Dynamo-electric  brakes  for  electric  motors."  Etchells,  Congdon 
AND  MuiE,  Ltd.,  and  F.  Muif,    November  29th.    (Complete.) 

27,496.    "Electric  welding  tojl."     E.H.Jones.    November  29th. 
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Incandescent  Electbic  Lamps.  O.  Lndecke  and  Brimsdown  Lamp  Works, 
Ltd.    27,263.    December  5tb. 

Materials  fob  Dynamo  Brushes,  Shaft  and  other  Beabings.  British 
ThomsonUouston  Co.     (General  Eleciric  Co,)    27,621.    December  8th. 

Combined  Electrical  Switch  and  Resistance  ob  Current  Gbiduatino 
Device.  Dimming  Switches,  Ltd.,  and  W.  L.  Barber.  29,284.  December 
28th. 

Apparatus  fob  Lighting  and  Extinguishing  Lights  atPbedetebhined  Times. 
J.  Gunning.    21,';U7.    November  7th. 

Apparatus  for  Automatically  Maintaining  a  Uniform  Load  on  the  Prime 
Mover  of  An  Alternating-CurbentGenebating  Set.  Lancashire  Dynamo 
and  Motor  Co.  and  H.  C.  Siddeley.    25,109.    November  Uth. 

Electric  Clocks.    \V.  J.  Blenheim.    25,241.    November  13th. 

Means  for  Pressing  an  Intensifying  Screen  against  a  Photogbaphic  Plate 
IN  X-Ray  Apparatus.    W.  Otto.    26,3a8.    November  14th. 

Overhead  Systems  for  Transmitting  Electricity.  J.  Paul.  25,364.  No- 
vember 14th.     (November  29th,  1910.    Addition  to  28,687,  1910.) 

Couplings  fob  Electric -Mains  ob  Wibes  on  Railway  Passenoeb  Coaches  and 
othee  Vehicles.  J.  Stone  &  Co.,  Ltd.,  and  A.  H.  Darker.  25,377.  No- 
vember 14tb. 

Electbic  Resistances.    J.  A.  Hirst  and  P.  B.  Brook.    27,189.    December  5th, 
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Miners'  Lamps.    T.  Heaton.    239.    January  3rd. 

Apparatus  for  Controlling  Motion  from  a  Distance,  applicable  hobs  pab- 

TICULABLY    TO    THE    CoNTBOL    OF   SEARCHLIGHTS    OB    Pbo.IECTOBS,    STEEBINO 

Gear    and    the    like.      Siemens    Schuckertweike.     956.     January    12th. 

(Septtmber28th,  1911.) 
Automatic  Tension    Regulators   fob   Shunt   Dynamos.     J.    Gallay.     1,539. 

JaLuary  19ih. 
Telephones.    P.  C.  Shardlow.    1,721.    January  22nd. 
Peotected  Electric  Fuse  Blocks.    W.  F.  Price  and  Callender's  Cable  and 

Construction  Co.    2,880.    January  SOth. 
Method  of  Buppokting  the   Commutators  of  Dtnamo-Electbic  Machines. 

A.  W.  Jones.    3,282.    February  9th. 
Continuity  of  Electric  Conduit  Systems.     M.  J.  Railing  and  T.  Taylor. 

3,479.    February  12th. 
Impulse  Tbansmitteb  fob  Automatic  Telephon-e  Systems.    M.  Baom.    6,305. 

March  13th.    (March  13th,  1911.) 
Selective  Electric  Signalling  on  Telephone  Exchange  PabttLiiies.  ■  G.  H. 

Crook.    6,640,     March  18th, 
Lamp  Pillars  for  Electric  Lighting.    J.  Southall.    7,056.    March  S2nd. 
Electric    Apparatus    for    Recording    the    Dischaege  op   Matebialb  fbom 

Wagons.    J.  Wasgestian.    7,8S9.    April  Ist. 
Apparatus  for  Phonographically  Recording  Telephonically-tbahsmitted 

Contobsations.      Walseck    &    Starcke    (Firm    of).      9,751.      April    a4th. 

(October  SOih.  1911.) 
Apparatus  for  Phonographically  Recording  Telephonically-tbansmitted 

Conversations.      Walseck    &    Starcke    (Firm    of).      9,76'J.      AprU    24th. 

(November  25th,  1911.) 
Impulse  Transmitter  for  Semi-automatic  Telephone  Sy&tehs.    Siemens  and 

Halske  Akt.Ges.     10,444.    May  2nd.    (May  2nd,  1911.) 
Impulse  I'bansmittebs  fob  Semi-automatic  Telephone  Systems.     Siemens 

and  Halske  Akt.-Ges.    11,464.    May  14th,     (May  16th,  1911,)    (Addition  to 

No,  10,444,  1912,) 
Appabatus  for  the  Operation  of  Electpical  Clocks  by  Electric  Waves. 

F.  Schneider.    12,680.    May  29th.     (Divided  application  on  No.  3,966,  1912. 

February  16th.) 
Devices  for  Pbotectino  Telegraph  and  like  Lines  against  Inductr-e  Action 

FROM    Neighbouring   Circuits.     O.    Moll    and    P.    Kuschewitz.     12,764. 

May  SOth. 
Combined  Electric  Lamp  and  Magnetic  Compass.     H.  Neuburger.    13,001. 
■  June  Srd. 
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CANADA. 

Kxdwini;  sonietLiii<;  of  the  hubit  of  iiiiiid  of  soim;  iiicii 
to-day,  we  can  imagine  a  few  of  our  trade  readers  cxclaini- 
iiig,  not  without  a  sign  of  impatience,  as  they  observe  the 
headin-f  to  this  article  :  "Here's  the  Rkvikw  at  it  again! 
What  is  the  use  of  talking  to  (w  about  Canada  ? "  Well, 
let  us  each  settle  for  durselves  the  matter  of  our  relation  to 
the  trade  of  that  vast  territory,  now  in  the  fever-heat  of 
tlevclopiiient,  but  nut  without  the  ripest  deliberation.  If 
the  reader  knows  all  that  there  is  to  know  about  Canada 
let  him  kindly  pass  on  to  the  ne.xt  article— maybe  there  he 
will  find  something  more  to  his  liking,  but  if  perchance  he 
is  still  open  to  receive  information,  let  him  read  at  any  rate 
these  present  notes  to  the  very  end. 

We  have  written  so  much  respecting  the  largeness  of  the 
opportunity  across  the  Atlantic  that  it  might  be  thought 
that  we  had  little  more  to  say,  unless  in  repetition  of  the 
old  story,  but  the  subject  is  as  inexhaustible  as  the  resources 
of  the  great   Doiuinioii,  and  every  man  whom  we  meet  after 
his  journeyings  across  the  thousands  of  miles  that  separate  the 
Atlantic  from  the  Pacific,  sees  something  new  and  interesting, 
or  sees  something  old   in  his  own'iiarticular  way,  and  thus 
furnishes  new  material  for  our  assistance,  cither  by  way  of 
encouragement  or  guidance.     Some  months  ago  wc  announced 
the  departure  of  Mr.  C.  Hamilton  Wickcs  from  these  shores,  as 
ll.M.  Trade  Commissioner  to  Canada  and  Newfoundland. 
I'ossessing  an  intimate  knowledge  of  the  value  of  the  work 
done  by  him  in  the  interests  of  British  trade  in  Australia, 
wc  looked  with  eagei-  e.^iiectation  for  information  concerning 
liis  impressions  formed  in  Canada.     .\n  eiiiph;itica]ly  strong 
man  in  more  senses  than   one,  a   man  of  ripe  experience 
and   great    deterniinatiou,   and    knowing     the     diflicultie.s 
which    the    Canadian    market     was     alleged     to     present 
to    the     British     manufacturer,    he    went    to    this    great 
field  with    which   he    was   already  to  some  extent  person- 
ally familiar,   with  a  firm  resolve  to  get  at  the  bottom  of 
things  and  do  everything  reasonably  within  the  power  and 
scope   of   a   Government  functionary  to  render  the  market 
more  accessible  to  the  Britisher.       We  have  had  the  good 
fortune  to  cross  his  path  this  week,  more  or  less  accident- 
ally, he  being   back  in   England  for  a  brief    holiday,  and, 
naturally  enough,  we  wanted   to  know  what  he  had  to  say 
for   our   readers'    enlightenment.     In    a    few   months    one 
would  hardly  expect  more  a  than  preliminary  survey  of  the 
situatitju   to   have   been    made,  but  already  Mr.  Hamilton 
Wickes  has  left  his  impress  where  he  has  gone,  and  he  has 
prepared  material  on  questions  of  vital  imjwrt  to  the  future 
of  British  electrical  trade,  concerning  which  more,  perhaps, 
m  a  later  issue.       Of  course  Mr.  Wickes  has  not  gone  to 
Canada  purely  as  an  clnlrieal  representative — that  is  but  one 
ont    of    a    hundred    different    industries    whose    interests 
he  is  out  to  foster,  though  the  importance  of  electricity  to 
the  fiituic  of  Camula  and  the  reasonableness  of  the  Mother 
Country  in  wanting  to  get  her  due  share  of  the  resultant  busi- 
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uess  would  have  amply  justified  Lis  being  sent  even 
e.^:clasively  in  that  capacity.  As  we  have  said  before,  if  the 
British  Government  were  sufficiently  alive  to  the  importance 
of  the  matter,  it  would  make  a  veiy  generous  vote  to  enable 
ihis  matter  of  Trade  Commissioners  and  Consuls  to  be  dealt 
with  in  a  most  aggressive  and  complete  manner.  Fancy, 
one  Commissioner  to  work  the  vast  territories  of  Canada  and 
^'ewfolmdland  on  behalf  pf  the  British  Board  of  Trade,  and 
the  entire  British  industries  !  To  those  of  ns  who  are 
thirsting  for  valuable  information  and  keep  a  running  stream 
of  inquiries  under  the  eyes  of  such  officials,  the  position 
.seems  nothing  short  of  ludicrous.  How  can.  the  British  elec- 
irii-al  manufacturer  e.xpect  to  have  prepared  for  him,  and  dis- 
tributed to  him  in  reasonable  time,  well-thought-out  reports 
which  will  be  of  real  assistance  to  him  in  his  operations  when 
ihose  whom  the  Board  of  Trade  sends  out  to  perform  these 
H-rvices  find  the  activities  of  their  office  so  circumscribed  by 
financial  considerations  !-  One  has  only  to  imagine  the  great 
distances  to  be  traversed  in  a  colony  of  such  vastness  as  that 
of  Canada,  to  iDear  in  mind  the  immense  opportunity  that 
there  is  now  open  for  all  departments  of  industrial  develop- 
ment, the  desire  from  our  people  at  home  for  answers  to 
ijueries,  the  high  cost  of  living,  and  other  such  like  factors  in 
the  situation,  to  feel  that  there  should  Ym  an  immediate 
allocation  of  many  thousands  of  pounds  a  year,  in  order  that 
the  Trade  Representative  of  tlie  British  nation  may  have  at 
his  command  all  the  machinery,  organisation  and  funds  ueces- 
s;iry  to  enable  him  to  fulfil  the  manifold  duties  of  his  office 
without  handicap  and  with  maximum  efficiency. 

Returning,  after  this  digression,  to  the  impressions  of  Mr. 
Hamilton  Wickes,  we  find  liim  convinced,  as  the  resnlt  of 
his  present  study  of  .the  position,  that  the  trading 
op]X)rtunities  in  Canada  are  not  utilised  to  anything  like  the 
full  capacity  by  British  manufacturei-s.  Indeed,  he  goes 
furtlier  than  this,  and  says  the  same  with  regard  to  our  trade 
efforts  in  the  United  States.  Jvjme  of  our  readers  would 
as  soon  think  of  selling  electrical  goods  at  the  Xorth  Pole 
as  below  the  Canadian  border  line,  but  we  know  of  a  number 
of  British  electrical  firms  who  have  taken  the  trouble  to  try 
even  the  United  States  market,- and  they  have  got  in  to 
their  satisfaction  with  their  own  special  lines  of  goods. 
3Ir.  AVickes  allirms  that  a  high  tariff  does  not  form  a 
sufficient  wall  to  prevent  our  people  from  seUing  goods 
that  the  other  people  desire  to  have.  He  would  hardly  have 
had  the  temerity  to  mention  it  himself  had  he  not  first 
had  representatives  of  American  houses  in  England  expressing 
to  him  their  astonishment  at  the  goods  which  they  foimd  made 
in  the  United  Kingdom,  and  which  they  had  bought  and 
shipped  to  America  within  the  last  12  months,  and  had  sold  at 
a  profit.  Mr.  Wickes  is  anxious  to  direct  our  manufacturers' 
.tttention  to  the  following  aspect  of  the  matter  : — What  are 
the  imports  into  the  United  States  of  manufactured  merchan- 
dise ?  What  are  th^■  proportions  shipped  there  by  Germany, 
by  France,  by  Italy,  by  Austria,  and  by  the  United  Kingdom, 
of  the  article  in  the  manufacture  of  which  they  are  particu- 
larly interested  ':  If  the  share  of  any  of  these  other  coimtries 
La  a  leading  line  exceeds  that  of  threat  Britain,  is  that  a  satis- 
factory position  .- — It  is  quite  clear  that  if  the  tariff  does 
not  keep  out  the  German  and  the  Austrian  trader  neither 
should  it  keep  out  the  British. 

As  may  be  gathered,  one's  pen  may  run  away  with  one 
after  only  a  brief  vacation  conversation  with  Mr.  Wickes, 
and  we  must  conclude  this  article  with  a  reference  to  one 
other  point  conc-erning  Canada.  Ai-e  our  consulting 
engineers  so  weighed  down  \vith  work  that  they  cannot  spare 
time  to  consider  whether  there  is  any  scope  for  their 
activities  on  the  other  side  r  Mr.  Wickes's  advice 
tu  them  is  to  open  branch  offices  there,  and  he 
supports  that  advice  by  pointing  to  the  multiphcity  of  pubUc 
water,  sewerage,  electrical,  goods-handling  and  transportation, 
and  other  undertakings  which  are  the  problems  of  the  hour 
in  many  parts  of  Canada,  with  its  new  and  ever-growing 
cities  and  towns.  We  leave  this  seed  in  the  fertile  brains  of 
gentlemen  in  Victoria  Street  and  other  members  or  non- 
members  of  the  Association  of  Consulting  Engineers. 


Large  Diesel 


SoJiK  time  ago  there  was  an  impression 


Cvllnders.  abroad  that  for  some  occult  reason  the 
cylinder  of  a  Diesel  engine  could  tiot  have 
a  diameter  greater  than  .'0  inches.  Such  a  limitation  could  not 
arise,  outside  mere  unagining,  from  any  mechanical  difficulty. 
The  causes  of  the  Umiting  diameter  of  the  Diesel  cylinder 
are,  we  believe,  solely  of  a  physical  nature,  and  connected 
^vitl^  the  ignition  and  supply  of  the  fuel.  A  given  weight 
of  fuel  can  be  burned  at  a  given  centre.  Any  further 
weight  of  fuel  at  that  one  centre  cannot  meet  the  oxygen 
necessary  for  its  combustion.  To  the  lay  mind  two 
remedies  suggest  themselves.  By  one  the  foe!  must  be 
injected  at  more  than  one  point,  so  that  oxygen  may  be 
available  for  its  complete  <'ombustion.  By  the  other  the 
fuel  would  be  injected  at  a  tangent  to  the  circle  of  the 
cylinder,  so  that  the  incoming  high-pressure  air  blast  should 
set  the  compressed  aii-  charge  in  a  whirl,  and  s<>  expose  the 
fuel  to  a  sufficient  proixntion  of  air.  The  burning  of  the 
charge  is  a  matter  of  time,  and  is  not  a  sudden  explosion 
like  the  burning  of  a  mixed  ch;u-ge  of  gas  and  au'.  Is  this 
time  effect  of  such  duration  that  the  tangential 
method  would  meet  the  difficulty  :-  These  are 
matters  for  exiierts,  who  may  have  made  aJlj  these 
experiments  which  suggest  themselves.  It  can  at  least 
l)e  rationally  anticipated  that  there  are  no  limits  to  the  sixe 
to  which  the  Diesel  or  any  other  internal-combustion  engine 
can  be  made,  unless  we  allow  as  a  limit  the  largest 
machine  tools  that  are  available,  or  the  largest  lifting  cranes. 
In  its  early  days  the  gas  engine  was  often  granted  very 
small  sizes  beyond  which  it  wiuld  not  be  made.  We  never 
heard  of  any  limits  lj<?ing  xt  to  the  diameter  of  steam-engine 
cylinders.  These  have ccitainly  Ixen  made  1  .'0  in.  in  diameter, 
if  not  more.  That  a  i',5(Mj-h.f'.  Diesel  (ylinder  has  been 
made  already,  is  interesting,  and  it  will  be  '  'f  greater  interest 
when  the  fuel  supply  aiTaugemcnts  ai-e  available  as  general 
knowledge.  It  may  well  be  asked,  why  should  the  Diesel  or 
any  heat  engine  have  limits  set  to  its  dimensions  .-  Indeed, 
would  not  a  double  fuel  entiy  be  particularly  advantageous  !' 
In  any  new  departure,  it  is  at  least  better  not  too  early  to 
put  limits  on  the  extension  that  may  t^p  T'n<'^it.le. 


Alth(ii'(;h  conti.rmatioii   is  not  obtain- 
•o  .  able  in  Berlin  administrative  circles  of  the 

German  Transmarine  Llectncity  Co.,  it  is 
reported  from  Bnenos  .Vyres  that  the  dispute  with  regard  to 
lighting  concessions  in  the  Argentine  capital  is  in  a  fair  way 
of  being  adjusted.  It  is  stated,  for  instance,  that  the 
Lacroze  Tramway  Co.  is  prepared  to  renounce  the  privileges 
granted  by  the  National  Go\ernment  with  regard  to  the  supply 
of  lii'ht  and  power  in  Buenos  Ayres,  of  which  details  were 
given  in  this  journal  a  few  weeks  ago,  provided  that  the 
municipal  anincil  will  confer  upon  the  c-ompany  au  incon- 
testable concession  for  supplying  on  the  same  conditions  as 
prevail  in  the  case  of  the  German  compiuy.  It  is  impossible 
to  say  what  motives  have  prompted  the  Lacroze  Co.  to 
make  a  promise  of  this  kind,  unless  it  is  desired  to  obviate 
the  prospect  of  protracted  legal  proceedings  through  the 
interference  of  the  National  Government  in  the  municipal 
affairs  of  the  capital.  At  any  rate,  the  municipal  council  is 
said  to  be  agreeable  to  the  offer  made  by  the  company,  i)ut 
the  latter  intends  to  maintain  its  special  rights  under  the 
Government  decree  until  the  new  conce.ssion  is  actually  in 
its  possession.  When  this  has  l^een  obtained,  the  German 
company  will  be  placed  u[X)n  an  equality  with  the  Lacroze 
Co.  and  the  Italo-Argentine  Co.,  to  which  a  Hghting  con- 
cession was  also  recently  granted,  and  the  supply  business 
therefore  is  Likely  to  Ix'  divided  among  the  three  under- 
takings in  the  future.  The  large  area  of  the  city  and  the 
enormous  possibilities  of  expansion  in  the  next  50  years, 
over  which  the  concessions  wOl  or  do  extend,  i:^rtainly 
afford  scope  for  the  activity  of  more  than  one  individual 
enterprise. 
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BELT  ACCIDENTS:    THEIR  BEARING  UPON 
THE    INDIVIDUAL    ELECTRIC    DRIVE. 


liv  W.  0.  IIOHSNAILL,  A.M.I. M.E.,  A.M.I.E.E.I 


CORRESPONDENCE. 

Lett»rt  received  by  u»  afUrr  5  P.M.  ON  TUESDAT  cannot  appear  vmtii. 
the  following  week.  Correspondent!  »hould  forward  their  communi- 
cations at  the  earlient  potitible  momfnt.  No  letter  can  be  pvbliihed 
unlets  xue  have  the  writer' t  name  and  addreii'  in  our  poateiition. 


A  srito.N<!  argument  in  favour  of  tln'  individual  electric  drive 
for  certain  industries  is  alVorded  by  the  number  of  accidents 
arising  from  the  putting-on  of  belts. 

Where  a  number  of  independent  machines,  many  of  which 
stand  idle  for  a  week  or  more  at  a  time,  are  driven  through 
shafting,  it  is  customary  to  keep  all  belts  off  except  those  of 
the  machines  which  arc  actually  in  use.  In  fact,  this  is  the 
only  etlicieiit  method  of  driving  through  shafting,  as  the 
losses  incurred  by  constantly  running  a  large  number  of  belts 
and  loose  [julleys  through  which  power  is  only  occasionally 
transmitted  would  be  very  considerable. 

These  conditions  obtain  especially  in  grain  warehouses, 
where  machines  have  to  be  maintained  for  the  many  kinds  of 
cereals  dealt  in.  The  trade  in  foreign  wheats,  horse  fodder, 
and  so  forth,  varies  a  good  deal  with  the  sea.sons,  hence 
certain  machines  may  be  idle  for  months  at  a  time,  and  it  is 
not  uncommon  to  find  some  of  them  driven  through  a  couple 
of  countershafts,  two  or  three  belts,  and  perhaps  a  bevel  gear. 
Fast  and  loose  pulleys  are  obviously  out  of  place  under  such 
conditions,  the  usual  alternative  being  to  take  off  the  belts 
and  stop  all  the  driving  gear  until  it  is  required.  In  cases 
such  as  these,  a  separate  motor  for  each  machine  is  un- 
doubtedly the  correct  solution,  both  as  regards  economy  and 
the  absence  of  danger  from  the  putting-on  of  belts  when  the 
machinery  is  running.  That  such  belts  will  be  put  on  with- 
out slowing  down  is  abundantly  evident  to  tliose  acquainted 
with  this  industry,  as,  although  a  considerable  number  of 
accidents  occur  tliroughout  the  whole  country,  they  are  rare 
enough  in  individual  cases  to  make  tlie  men  careless. 

Malting  is  another  grain-handling  industry  where  the 
machines  are  run  under  similar  conditions,  and  a  horrible 
accident  recently  happened  in  a  large  malting  at  Mistley,  in 
Essex.  In  this  instance  a  man  was  putting  a  belt  for  a  large 
elevator  on  to  a  pulley  running  at  185  revolutions  per 
minute.  The  Hoor  was  several  inches  deep  in  barley,  and 
he  had  to  stand  on  a  stool  about  3  ft.  high  to  reach  the 
pulley.  In  spite  of  a  guard  rail  he  was  caught  in  the  belt 
and  his  body  was  torn  in  two,  one  part  being  hurled  through 
a  window.  In  justice  to  the  firm  owning  the  malting,  it  may 
be  said  at  once  that  every  suggestion  made  by  the  factory 
inspector  as  regards  fencing  the  machinery  had  been  carried 
out,  and  it  was  actually  possible  to  stop  the  shaft  in  question 
by  fast  and  loose  pulleys.  The  latter  were,  however,  situated 
in  another  department,  involving  a  walk  of  some  distance  to 
get  at  them,  and  to  save  this  amount  of  trouble  the  man 
essayed  to  put  on  this  large  belt  at  full  speed,  as  he  had  no 
doubt  done  successfully  many  times  before. 

There  is  very  little  doubt  that  the  individual  electric 
drive  is  the  correct  method  for  na  ■  grain  warehouses  and 
maltings,  except  as  regards  the  s'aip  elevator  gear,  as  the 
latter,  with  its  inside  elevators  and  conveyors,  forms  an 
interdependent  collection  of  machinery  which  is  always 
running  together. 

The  application  of  electric  driving  to  old  undertakings  of 
this  nature  is  a  different  proposition,  as  the  shafting  already 
exists,  while  in  almost  every  case  the  capital  expenditure  is 
a  serious  item,  and  the  installation  of  separate  motors  would 
be  at  once  condemned  on  the  score  of  e.xcessive  initial  outlay. 
In  spite  of  this  drawback,  individual  motors  would  pro- 
bably pay  for  themselves  in  a  year  or  two  by  the  saving  in 
power,  particularly  where  old  buildings  are  concerned.  The 
weight  carried  in  grain  warehouses  varies  enormously  accord- 
ing to  the  stock  of  gi'ain,  and  old  buildings  always  "  give 
a'  little"  according  to  the  load,  the  result  being  heavy 
frictional  losses  in  the  shafting.  Then  again,  shafting  and 
belting  involve  a  considerable  amount  of  attention,  together 
with  occasional  breakdowns  which  may  entail  ccstly  delays, 
particularly  when  s.hips  are  waiting  to  be  discharged. 

The  reduction  in  the  cost  of  electrical  apparatus — and  we 
have  not  reached  finality  yet  in  this  direction — is  continually 
strengthening  the  case  for  the  individual  drive,  and  we  may 
hope  to  see  in  time  the  entire  elimination  of  accidents 
arising  from  the  putting-on  of  belts. 


The  OtUcial  Balance. 

The  writer  had  intended  to  ignore  the  childish  gilxis 
contained  in  "  Representative's  "  last  letter,  but  u  desire 
to  hold  one's  end  up  is  a  natural  one.  hence  this  trespassuig 
Dnce  more  upon  your  space. 

"  Representative  "  is  singularly  destitute  of  imagination. 
If  a  motor  gets  so  saturated  with  moisture  through  standing 
in  a  compartment  awash  with  water,  for  mouths — the  writer 
never  said  the  motor  was  immersed — that  the  task  of  getting 
up  the  insulation,  owing  to  an  exceptional  combination  of 
circumstances,  becomes  a  long  and  diijicult  one,  then,  accord- 
ing to  "  Representative,"  it  points  to  a  "  poor  (luality  of 
insulation,"  or  "  exceptional  carelessness  "  on  the  part  of  those 
in  charge. 

As  a  matter  of  cold  fact,  the  erector  in  charge  had  agitated 
daily  for  several  months  to  get  the  water  removed,  the  only 
result  being  a  bale  out  now  and  again,  but  nothing  done  to 
stop  the  water  accumulating  afresh. 

The  writer  ha^  never  tried  six  coke  fires  in  one  unventi- 
lated  compartment,  and  has  no  wish  to.  He  had  other 
reasons  for  not  using  coke,  but  space  forbids.  "  Represen- 
tative "  might  try  to  guess  another  reason,  oriie  might  go 
so  far  as  to  credit  the  writer  with  sufficient  intelligence  not 
to  spend  a  sovereign  upon  prepared  charcoal  if  a  few  penny- 
worths of  coke  would  have  done,  or  its  use  been  allowed. 

Respecting  the  head  room,  the  writer,  being  a  "careful 
engineer,"  duly  measured  this,  and  finding  it  a  near  thing, 
had  no  alternative  but  to  attempt  what  he  did.  With 
regard  to  the  tallow  dip,  if  "  Representative  "  has  ever  been 
'•  below  "  during  "  balancing,"  he  must  know  that  different 
circuits,  sometimes  all  of  them,  are  cut  off  for  hours  at  a 
time  while  testing  for,  oi-  picking  up,  faults.  With  regard  to 
transporting  the  coils  while  hot,  the  writer  duly  covered 
them  with  sailcloth,  but  it  was  certainly  not  dry  at  the 
journey's  end.  Any  dampness  contracted  in  transit,  or  odd 
drops  of  rain  getting  on  while  the  coils  were  being  carried  on 
board,  quickly  dried  off  before  getting  through  the  outer 
tape,  thanks  to  the  heat  in  the  coils. 

The  gem  of  "  Representative's  "  letter,  however,  is  when 
he  suggests  blaming  the  dockyard  people  and  insisting  upon 
help  being  given,  also  his  assertion  that  assistance  is  always 
given  if  trouble  arises  through  ill-luck.  This  latter,  as 
applied  to  dockyards,  is  the  most  amazing  assertion  the 
writer  has  ever  heard.  The  suggestion  to  "  blame  the 
dockyard  "  is  simply  delicious.  The  writer  once  only,  on 
his  first  ship,  when  very  green,  was  going  to  blame  the  dock- 
yard for  something,  but  was  providentially  restrained  by  the 
erector,  an  old  hand,  with  an  extensive  knowledge  of  dock- 
yards. Now,  Sir,  the  writer  will,  with  your  permission,  give 
"  Representative  "  the  following  challenge  : — Will  he  care- 
fully study  the  conditions  under  which  the  writer  had  to  do 
the  work,  and  say  how  he  would  have  got  the  insulation  up, 
or  rather  how  much  better  he  would  have  done  it  ?  The 
conditions  were  : — Six  days  to  complete  everything  (two 
motors  and  two  controllers),  the  parts  not  to  be  discon- 
nected as  the  motors  were  required  during  the  week. 
At  the  end  of  the  week  a  few  days  more  were 
given.  Only  after  several  false  alarms  being  given  about  the 
ship's  leaving  was  time  given  for  stripping  the  motor. 
"  Representative  "  must  not  assume  at  first  that  more  time 
was  going  to  be  given  later.  No  assistance  from  the  dock- 
yard was  possible,  even  when  the  writer  signed  the  usual 
requisition  on  behalf  of  his  firm,  undertaking  to  pay  for  such 
assistance,  owing  to  shortage  of  men.  No  appliances  were 
obtainable  from  the  dockyard,  even  if  paid  for,  owing  to  -all 
available  gear  being  in  use.  A  limited  amount  of  current  only 
was  available  for  running  the  motor— none  at  all  after  takiflg 
the  armature  out  the  first  time.  No  coke  or  coal  fires  were 
allowed,  owing  to  several  seamen's  hammocks  being  slung 
across  the  opening  to  the  compartment,  and,  of  course,^  as 
"  Representative  "  says,  no  responsible  engmeer  would  burn 
charcoal.  It  took-  the  writer  a  fortnight's  hammering  at  the 
dockyard  people  to  get  the  water  stopped  from  entering  the 
compartment. 
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Now  if,  after  carefully  reading  the  article  again,  and  bear- 
ing all  the  conditions  in  mind,  "  Representative "  will 
describe  how  much  better  he  would  have  done  the  work,  he 
will,  no  doubt,  provide  some  more  "  amusing  reading." 

A.M.I.E.E. 

[Regarding  this  instance  of  difficulty  in  meeting  the 
official  requirements,  we  are  in  possession  of  further  par- 
ticulars which  it  would  not  be  to  the  interests  of  those 
concerned  to  publish,  but  which  go  to  prove  our  contributor's 
contention  that  the  case  was  one  of  exceptional  complexity. 
Without  a  knowledge  of  these  facts,  criticism  would  be  neither 
fair  nor  profitable  :  this  correspondence,  therefore,  is  now 
closed,— Ens.  E.R.] 


The  Dangers  of  Termini. 

In  the  case  Hull  Corporation  v.  Stickney,  reported  in  this 
week's  Electrical  Review,  the  point  in  question  appears 
to  be  which  is  the  driver's  platform  and  which  the  con- 
ductor's when  a  tramcar  is  stopped  at  a  terminus  ?  To  my 
mind  this  is  easily  answered  irrespective  of  the  position  the 
car  occupies  in  the  roadway.  The  driver's  platform  is  that 
which  has  its  exit  on  the  off  side  and  the  conductor's  that 
which  allows  the  passengers  to  alight  on  the  near  side  as 
close  to  the  curb  as  possible. 

Tramcars  are  already  sufficiently  dangerous  in  that  they 
are  unsteerable  vehicles,  and  discharge  their  passengers  in 
the  roadway  on  the  near  side  ;  drivers  of  other  vehicles. 
however,  are  now  used  to  this,  but  if  passengers  are  to  be 
allowed  to  alight  from  both  ends  of  the  cars  chaos 
prevails. 

The  writer  knows  at  least  one  terminus  which  is  a  posi- 
tive death  trap  on  Saturday  and  Sunday  afternoons  due  to 
this  and  the  heavy  motor  traffic,  and  no  doubt  when  there 
has  been  a  fatality  or  two  this  will  be  seen  to. 

The  sooner  the  15.  of  T.  Regulations  are  altered  and 
enforced  to  give  other  road  users  a  chance,  the  better. 

F.  Percy  Seager. 

Sheffield,  Dercmher  lOUi,  1!)]2. 


The  Institution  of  Electrical  Engineers. 

The  suggestion  of  J\lr.  A.  .T.  Abraham  in  your  issue  of 
December  13th  that  a/ 1  engineers  in  charge  should  join  the 
"  Institution  '"  and  "  shout  for  themselves,"  might  appear  at 
first  to  be  a  solution  of  the  problem  of  getting  chief  engi- 
neers to  pay  a  living  wage  to  their  engineers  in  charge  of 
generating  and  sub-stations :  but  can  anyone  imagine 
employer  and  employe  discussing  questions  of  hours  and 
wages  at  an  Institution  meeting  r  One  might  as  well  suggest 
that  the  directors  of  the  railway  companies  should  become 
active  members  of  the  Amalgamated  Society  of  Railway 
Servants. 

The  question  of  hours  and  wages  could  only  be  effecfire/i/ 
put  forward  by  an  Association  to  which  employers  could  not 
belong. 

Such  an  Association,  as  suggested  liy  "Zantha"  in  your 
issue  of  November  22nd,  could  be  formed,  I  know,  in  the 
eastern  and  northern  districts  of  London  :  and  it  is  proposed 
to  make  a  start  early  in  the  New  Year.  It  is  not  so  much  a 
matter  of  subscriptions,  as  of  a  little  time  and  energy,  devoted 
by  a  few  men  in  the  various  districts,  in  obtaining  members 
for  such  an  Association.  I  should  lie  pleased  to  hear  from 
all  those  interested. 

W.  J.  Ebben. 

Stratford,  E.,  December  liUh,  1912. 


Enough  has  been  said  by  unfortunate  sub-station  men 
to  show  that  we  have  a  real  grievance  ;  take,  for  instance, 
"  W.M.E.'s  "  letter  in  this  week's  issue.  He  says  he  knows  of 
milkmen  taking  charge  of  a  sub-station  ;  they,  I  suppose, 
would  be  experts  where  "  milking  boosters"  were  installed, 
knowing  so  much  about  the  dairy  in  their  •'  apprenticeship  " 
days.  "  Flashover's  "  letter  is  much  to  the  point,  and  only 
goes  to  show,  like  most  of  the  other  letters,  what  a  "  rotten  " 
state  the  electrical  profession  has  deteriorated  into. 

I  notice  most  of  your  correspondents  are  in  favour  of  an 
"  association   fif    shift   men,"    but,    like    myself,  it  is  not 


advantageous  for  them  to  disclose  their  names.  I  know  some 
siibmen  myself  who  will  join  this  association  if  this  corres- 
pondence comes  to  anything. 

No  wonder  so  many  young  engineers  go  abroad  when 
such  a  state  of  affairs  exists  at  home.  I  know  myself, 
personally,  some  who  did  so  and  who  are  getting  on  well  now, 
where,  as  they  say  themselves,  they  get  a  fair  chance  of  a 
living  wage. 

Booster. 


During  the  past  month  1  have  been  an  interested  reader 
of  the  various  letters  appearing  in  your  valuable  journal  re 
the  Institution  and  the  conditions  of  sub-station  engineers. 
Interested  because  I  myself  happen  to  be  one  of  the 
"  Unfortunate  Individuals  "  alluded  toby  Mr.  A.  J.  Abraham 
in  last  week's  issue. 

The  pay  is  exceedingly  bad,  and  I  can  vouch  for  the 
accuracy  of  "Motor-Generator's"  reference  to  5s.  engineers. 
I  know  a  yardman  who  has  boasted  to  me  on  more  than  one 
occasion  as  to  how  he  used  to  start  up  and  synchronise  in  a 
traction  sub-station  some  few  years  ago. 

I  believe  that  an  association  should  be  formed  in  the 
interests  of  sub-station  engineers  alone ;  but  it  must  be 
approached  very  carefully,  otherwise  many  men  might  be 
quietly  dispensed  with  when  it  became  known  that  they  had 
joined. 

"  Flashover "  has  correctly  stated  that  Trade  Union 
principles  are  not  applicable  to  station  engineering.  There- 
fore I  hope  the  Association  when  formed  (perhaps  I  am  too 
optimistic)  will  not  be  based  to  any  great  extent  on  Union 
principles,  some  of  which  are  decidedly  bad. 

I  )uring  all  this  oorresp>.mdence  the  consensus  of  opinion  is 
that  the  Institution  is  of  no  advantage  to  young  men  ;  an 
opinion  which  I  share,  and  believe  it  to  be  only  a 
medium  of  social  intercourse  to  its  full  and  well-positioned 
members. 

Surging. 

I  am  heartily  glad  to  see  so  many  readers  voicing  their 
grievances  as  regards  the  salary  paid  tosub-station engineers, 
assistant  engineers,  &c.,  but  I  am  sorry  to  see  that  there 
are  other  companies  which  employ  5s.  a  week  engineers 
besides  the  particular  company  that  I  mentioned  before. 

Now  the  great  cry  is,  "  Why  not  form  an  Association  ?  " 
How  many  have  used  that  expression  !  yet,  how  many  would 
be  ready  to  give  a  helping  hand  ?  In  my  last  letter  I  stated 
that  I  would  do  all  in  my  power  to  help  in  the  organisation 
of  an  Association,  and  I  now  guarantee  that  all  the  sub- 
men  and  assistant  engineers  in  this  town  would  join  hands. 

"  Sub-Man  "  remarked  in  a  letter  appearing  in  a  recent 
issue  of  the  Review  that  he  would  be  pleased  to  act  as 
hon.  secretary.  I  would  ask  "  Sub-Man  "  to  send  his  name 
and  address  to  the  Electrical  Review  offices  endorsed 
"  Motor-(Tenerator,"  as  I  would  like  to  have  a  word  or  two 
with  him  regarding  the  forming  of  an  Association. 

I  propose  that  this  Association  be  restricted  to  those 
actually  doing  shift  work,  or  those  in  any  way  responsible 
for  the  running  of  a  plant,  e.g.,  assistant  engineers,  sub- 
station engmeers,  switchboard  attendants,  or  anyone  who 
would  be  in  any  way  capable  of  furthering  the  interests  of 
this  Association,  to  be  called  "  The  Electrical  Shift  Engi- 
neers' Association,"  the  object  being  the  furthering  of  a 
living  wage  cause,  and  to  be  recognised  as  a  body  of 
men  of  education  and  training  :  the  Association  not 
to  be  run  on  Trade  Union  principles.  Then  the  I.E.E. 
could  be  approached  for  recognition  of  the  Association,  and, 
as  practically  all  "  chiefs  "  are  M.I.E.E.,  our  object  would 
be  attained.  I  wonder  would  it  e\er  be  possible  for  an 
Electrical  Association  to  be  as  strongly  united  as  the  British 
Medical  faculty  are  to-day  ?     Let  us  only  hope  so. 

Could  any  sane  man  expect  a  sub- station  engineer  or 
others  in  responsible  positions  to  have  the  economical  running 
of  a  station  at  heart  when  they  have,  perhaps,  thousands  of 
pounds'  worth  of  machinery  under  their  control,  spending 
every  day  of  the  year  in  the  station,  including  Sundays, 
Bank  Holidays,  and  Christmas  Day,  for  the  princely  salary 
of  from  5s.  to  20s.  per  week  ?  What  on  earth  will  become 
of  the  young  engineer  10  years  hence  ? 

Fellow  sub-station  engineers,  assistant  engineers,  and 
switchboard  attendants  !    I  entreat  you  all  once  more  to  join 
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Lands,  be  unitcHl,  and  strike  one  blow  for  this  great  cause, 
form  an  Assncijilion,  refuse  starvation  watces,  and  let  us  all 
start  the  New  "lear  with  fresh  hope  and  vij^our,  and  " sliut 
down  "  this  sweating  once  for  all  I 

I  propose  that  every  town  in  which  reside  more  than 
10  individuals  who  would  be  eligible  for  membershi])  to  the 
proposed  Association  should  form  a  committee  and  hold  a 
meeting,  the  names  and  addresses  of  members  to  l)c  taken, 
with  a  nominal  subscription.  Let  the  head  branch  of  this 
Association  be  formed  in  London  (the  reason  being  obvious), 
and  let  the  names  and  addresses  of  outside  branches  be 
forwarded  to  the  head.  Canvass  for  membei's,  and  do  not 
restrict  the  names  to  those  actually  in  need  of  the  A8.socia- 
tion,  but  include  all  those  in  the  electrical  profession  who 
are  likely  to  further  the  interests  of  the  Association  ;  this 
ought  not  to  be  very  hard.  I  would  like  to  see  other  pro- 
posals put  forward. 

I  am  sure  we  are  all  grateful  to  the  Editors  of  the  Elec- 
TBICAL  Revikw  for  allowing  us  the  use  of  these  colimms  to 
voice  our  cause,  and  hope  that  they  will  leave  them  at  our 
disposal  for  some  time  longer. 

Motor  Generator. 


The  Kelvin. 


1  read  in  a  contemporary  that  as  long  ago  as  1892  the 
Board  of  Trade  attempted  to  persuade  the  industry  to  adopt 
the  name  of  Kelvin  for  the  outrageous  unit  called  now  a 
Board  of  Trade  unit. 

Many,  I  am  sure,  will  be  glad  that  this  attempt  has  not 
succeeded,  for  if  the  name  Kelvin  is  to  be  used  for  any  unit, 
it  must  be  adopted  by  general  approval  and  not  by  coercive 
pressure,  and  for  obvious  reasons  it  must  be  international. 
How  can  we  e.xpect  the  logical  mind  of  the  Frenchman  to 
accept  the  name  Kelvin  for  a  unit  which  is  an  odd  number 
of  a  well-established  unit  ? 

We  call  the  unit  of  work  an  erg,  and  as  this  is  small 
(about  one-thousaudth  of  a  gramme-centimetre),  it  is  con- 
venient to  take  10  million  of  them,  and  call  this  new  unit  a 
joule.  This  is  what  we  sell  to  the  public,  our  predecessors 
having  selected  the  coulomb  and  the  volt  such  that  their 
product  equalled  the  mechanical  unit  of  work  (the  joule). 
Our  other  units,  the  ampere,  &c.,  are  derived  from  these. 

We,  however,  having  been  misled,  selected  ;3,(;00,0()0 
joules,  and  called  it  a  Board  of  Trade  unit  or  kilowatt-hour, 
but  this  is  no  reason  for  degrading  the  name  Kelvin. 

Why  not  go  back  and  become  logical,  and  call  10,000,000 
joules  1  kelvin  •     We  then  get  a  simple  decimal  system  : — 

10,000,000    ergs,    1   joule. 
10,000,000  joules,  1  kelvin. 

The  kelvin  is  then  a  mechanical  as  well  as  an  electrical 
unit. 

The  effect  in  practice  would  be  to  convert  a  present  price 
of  4d.  per  "unit"  to  lid.  per  kelvin. 

If  there  is  any  good  reason,  some  other  multiple  of  10 
could  be  used,  but  not  an  odd  number. 

Percy  Good. 

London,  8.E.,  December  U/h,  1912. 


NOTES    FROM    INDIA. 


[from  our  special  correspondent.] 


Naffpur.—The  Nagpur  Electric  Lighting  Co.  has  been 
Started  to  provide  the  chief  city  of  the  Central  Provinces 
with  electric  light  and  power.  Work  has  already  been  com- 
menced, and  it  is  expected  to  have  some  of  the  engines  and 
dynamos  ruiming  by  next  hot  season.  The  prospects  of  a 
good  load  are  healthy,  as  all  the  new  and  old  Government 
buildings  are  to  be  wired  for  fans  and  lights.  An  arrange- 
ment has  been  come  to  with  the  local  Government,  whereby 
a.  minimum  load  is  guaranteed  ;  this,  together  with  the 
3urrent  required  for  14  miles  of  street  lighting,  private 
bungalows,  and  railway  yard  lighting,  should  be  a  fair  start. 


In  time  to  come,  the  local  cotton  mills  might  be  induced  to 
buy  power  in  bulk  from  the  company.  The  machinery  is  to 
be  provided  by  Messrs.  Crompton  &  Co.,  who  are  the  main 
contractors  and  local  agents. 

IMhi. — The  Go\-ernment  of  India  is  now  gradually 
taking  up  its  winter  abode  in  the  new  capital,  and  the 
amount  of  electrical  work  which  has  been  carried  out  depart- 
mentally  during  the  past  few  months,  reflects  great  credit  on 
the  engineers  responsible  for  it.  Many  firms  of  contractors 
who  felt  that  the  work  should  have  been  put  out  to  open 
tender  have  been  disappointed  that  the  authorities  should  have 
decided  to  do  a  good  deal  of  it  themselves  departmentally  : 
but  the  indefatigable  electrical  engineer  has  a  will  of  his 
own,  and  knows  best  how  to  shape  his  own  line  of  action  in 
these  matters. 

Noof/hli/  Side  Milk. — A  few  very  modern  electric  power 
drives  are  now  to  lie  seen  in  some  of  jute  presses  and  flour 
mills  on  the  Hooghly  side.  The  earlier  ones  were  (j,000-volt 
A.c.  motors  ;  l)ut  experience  has  taught  that  at  this  pressure 
insulation  troubles,  due  to  nitric  acid  and  general  damp- 
ness of  the  atmosphere  (in  the  rains  this  latter  is  often 
Oir  saturation)  were  numerous  ;  it  is  now,  therefore,  the 
custom  to  transform  down  from  the  supply  company  voltage, 
6,000  volts  A.r.  to  5O0  volts  a.c. 

Darjei'linij. — This  single-phase  Ka-:1  ~  220-volt  hydraulic 
installation  is  one  of  the  oldest  in  India,  and  its  energetic 
engineer  has  boosted  up  its  load  very  considerably  within  the 
last  few  years.  The  local  tea  gardens  are  finding  it 
economical  to  install  motors  to  drive  tbeir  machinery  now 
that  wood  fuel  is  becoming  scarcer  year  by  year.  It  is  a 
difficult  matter  to  get  Britisli  motor  buildcre  and  local  agents 
to  quote  for  single-phase  motf)rs  of  the  above  strange 
periodicity.  Some  of  them  refuse  point-blank  to  quote, others 
say  they  will  "  refer  the  matter  home."  There  is  at  least 
one  home  firm,  reminiscent  of  Tennyson,  and  whose 
picturesque  and  cheery  advertisements  adorn  your  pages, 
several  of  whose  motors  are  dotted  here  and  there  through 
the  tea  fields,  and  are  working  successfully. 


PRGCEEDINQS    OF    INSTITUTIONS. 


Overhead  Transmission  Systems. 

At  Brietol,  on  Dectiiiber  !lth,  the  Wr.sTKRN  Section  of  the  Institu- 
tion OF  Electrics  r,  E.N(.inekrs  held  their  first  meetiDg  in  that  city. 
Durlnff  the  afternoon  a  number  of  the  members  were  shown  over 
the  chocolate  factories  of  Messrs.  ,T.  S.  Fry  i:  Sons,  Ltd. 

Following  this  a  meeting  was  held  in  the  University  of  Bristol,  at 
the  Merchant  Venturers'  Technical  College,  by  the  permission  of  Dr. 
J.  Wertheimer.  An  address  was  given  by  Mr.  T.  Schontheil  on  "  The 
Use  and  Design  of  Overhead  Lines  for  the  Transmission  of  Electric 
Power."  As  time  went,  he  said,  the  necessity  of  being  able  to  buy 
and  sell  electrical  energy  at  as  low  a  cost  as  possible  would  be  of 
increasing  moment.  In  that  connection  the  cost  of  transmission  was 
a  very  important  item.  In  the  construction  of  overhead  tranf  mission 
systems  the  question  of  wayleave  played  a  very  important  part,  and 
it  would  be  seen  that  a  compulsory  modification  of  the  veto  possf  ssed 
by  local  authorities  and  a  modification  of  the  present  Board  of  Trade 
regulations  would  be  desirable.  In  many  respects  this  country 
was  hampered  in  not  having  abundant  water  power  to  employ 
for  generation  purposes,  and  with  that  fact  in  view  it  was 
only  reasonable  to  ask  that  further  difEculties  should  not 
be  placed  in  the  way  of  power  supply  by  fantastical 
arrangements  of  wayleaves.  Dealing  with  transmission  itself, 
wooden  poles  of  Norway  fir  were  chiefly  used  in  this  country,  being 
creosoted  with  10  lb.  of  oil  per  cubic  foot  of  timber.  Of  all  modes  of 
preserving  the  timber  against  the  ravages  of  damp  and  insects, 
creosoting  was  the  most  satisfactory,  providing  that  the  wood  when 
treated  was  reasonably  dry.  For  heavy  lines  A  poles  were  prefer- 
able to  singles  poles.  Careful  tests  showed  that  an  A  pole,  pro- 
perly scarfed  and  braced,  would  sustain  a  load  in  a  direction  across 
its  two  members  nearly  five  times  greater  than  would  a  single  pole 
of  the  same  diameter  as  one  of  the  members  of  the  A  pole.  A  ratio 
of  height  to  base  of  8  to  i  for  A  poles,  and  a  factor  of  safety  of  10, 
with  flexibility  in  the  direction  of  the  line,  were  desirable  for  all 
wooden  poles. 

Steel  poles  were  usually  constructed  in  tower  form  of  either 
angles  or  tubes,  as  the  main  members,  braced  together  in  the  form 
of  a  hollow  square,  by  flat  sections,  which  formed  a  lattice 
work.  Such  lattice  poles  were  of  good  appearance  and  had  great 
mechanical  strength,  together  with  a  certain  amount  of  flexibility. 
Owing  to  the  difficulty  of  properly  protecting  them  from  corrosion 
with  paint  or  other  anti-corrosive  material,  they  were  open  to  con- 
siderable objection  on  that  score. 

In  Italy  and  France  iron  poles  of  single  channel  section  for  straight 
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lines,  and  two-channel  sections  bolted  together  for  strain  poles 
wereljeing  largely  used.  Snch  poles  possessed  the  advantage  Of 
being  easy  to  handle,  and  easy  to  keep  in  good  condition,  besides 
being  much  cheaper  than  the  lattice  type.  Tubular  steel  poles, 
owing  to  their  cost  and  the  difficulty  of  keeping  the  interior  free 
from  corrosion,  were  seldom  used  for  transmission  lines.  In  this 
respect  it  was  quite  likely  that  some  of  the  older  tramway  systems 
would  soon  have  either  to  replace  many  of  the  poles  now  in  use, 
owing  to  their  weakening  by  corrosion  from  the  inside,  or  else  fill 
the  centres  with  reinforcing  concrete.  The  reinforced  concrete  pole 
had  not  yet  been  used  in  England,  but  it  seemed  to  have  many 
points  in  its  favour.  It  was  easy  to  construct,  and  could,  if 
necessary,  be  made  on  the  site,  with  a  consequent  saving  of  the  cost 
of  transportation.  At  Oklahoma  City,  U.S.A..  about  a  thousand 
concrete  poles  were  in  use  for  transmission  lines.  They  were  30  ft. 
long,  and  hexagonal  in  section,  with  a  hollow  centre  H!  in.  in 
diameter  at  the  base  and  17  in.  at  the  top,  the  walls  being  2i  in. 
thick.  Running  through  each  pole  were  12  J-in.  diameter  twisted 
reinforcing  rods  at  a  tension  of  11,000  lb.  The  weight  of  each 
pole  was  about  2,000  lb  ,  and  the  cost  S8.50.  A  mixture  of  one  part 
cement,  two  of  sond,  and  three  of  crushed  stone,  was  employed  in 
their  manufacture.  Another  American  concern,  which  had  some 
30  miles  of  high-voltage  line,  used  poles  30  ft.  high,  C  in.  square  at 
the  top  and  9  in.  at  the  bottom.  These  poles  were  reinforced  with 
six  i  in.  square  high  carbon  steel  rods,  extra  short  lengths  being 
added  to  take  the  excessive  strain  near  the  ground. 

The  efficiency  of  any  line  depended  chiefly  on  the  ability  of  the 
insulators  to  withstand  not  only  the  conditions  of  service,  but  such 
increases  if  electrical  and  mechanical  pressure  as  were  likely  to  be 
met  with.  In  this  country,  porcelain  insulators  were  almost  ex- 
clusively used. 

An  insulator,  consisting  of  several  units  linked  together  and 
known  as  the  suspension  type,  was  coming  into  very  general  use  for 
high-tension  lines. 

Of  conductors  there  were  only  two  metals  commonly  used,  i.e., 
copper  and  aluminium.  Alloys  of  copper,  such  as  phosphor  bronze, 
were  stronger,  but  were  not  as  good  conductors  ;  whichever  was 
used,  the  most  important  consideration  was  its  strength.  The 
factor  of  safety  required  by  the  Board  of  Trade,  of  ten,  was  much 
too  high,  one  or  two,  or  at  most  three,  being  ample  for  copper  and 
aluminium  lines,  but  no  concuctor  should  be  smaller  than  Xo.  0 
S.W.G.  The  respective  merits  of  the  two  metals  resolved  itself 
mainly  into  a  matter  of  cost,  and  aluminium  seemed  to  have  all  in 
its  favour,  the  present  prices  representing  a  saving  of  about  3.5  per 
cent,  in  favour  of  the  latter.  To  secure  a  continuity  of  supply  it 
was  often  deemed  advisable  to  run  double  the  number  of  trans- 
mission lines  actually  required,  either  on  the  same  poles  or  on  a 
duplicate  set.  In  the  majority  of  cases,  however,  one  line  was 
quite  sufficient  to  serve  as  a  stand-by. 

The  question  of  earthing  was  most  important,  but  was  too  often 
neglected  or  done  in  as  cheap  a  manner  as  possible. 

Perhaps  not  the  cheapest,  but  certainly  the  most  reliable  and 
efficient  arrangement  was  to  affix  underneath  the  lowest  cross-arm 
of  each  pole  a  small  bracket  carrying  a  reel  insulator  supporting  a 
line  of  No.  S  gauge  copper  wire,  this  being  run  from  one  end  of  the 
line  to  the  other.  A  similar-sized  copper  wire  was  fixed  to  project 
about  6  in.  above  each  pole  roof  and  then  led  down  the  pole  back- 
wards and  forwards  along  each  cross-arm,  under  each  insulator  pin 
collar,  and  so  to  the  main  earth  wire,  which  should  be  properly 
grotmded  at  each  third  pole. 

Guard  wires  or  cradles,  when  used  to  prevent  lines  falling  to  the 
ground,  were  often  a  source  of  danger,  and  it  was  far  better  to  run 
an  extra  length  of  conductor  on  separate  insulators,  placed  as  close 
as  possible  to  the  others,  over  roadways  and  crossings.  The  end  of  the 
extra  conductor  to  be  extended  well  beyond  the  extreme  width  of  the 
roadway  or  crossing  and  bound  to  the  main  conductor  for  a  length 
of  i  ft.  or  so. 

Accumulations  of  dust  and  dirt  often  gave  rise  to  faults,  and  at 
pressures  usual  in  this  country.  If  the  line  ran  near  collieries  or 
railway  lines,  it  was  advisable  to  have  the  insulators  washed  and 
wiped  occasionally.  Insulator  pins  were  often  a  common  source  of 
weakness,  and  which  could  be  guarded  against  by  having  them  of 
ample  strength.  Wooden  pins  were  useless,  as  they  soon  burned 
through.  Weak  bindiog  was  to  be  avoided  as  a  frequent  source  of 
trouble.  Of  all  the  forms  of  wire  clasps  designed,  none  was  equal 
to  binding  wire  properly  applied  and  of  sufficient  size.  The  great 
advantage  of  binding  wire  was  that  if  a  conductor  broke,  no 
insulator  pins  in  the  immediate  vicinity  of  the  fracture  were 
damaged,  the  conductor  being  allowed  to  slip  through  its 
bindings. 

A  frequent  cause  of  failure  was  due,  not  to  any  weakness,  but  a 
punctured  insulator  causing  a  partial  leak,  and  so  generating 
sufficient  heat  to  bum  the  conductor  through.  In  this  respect  a 
decided  advantage  could  be  gained  by  metal  bands  around  the  insu- 
lators to  assist  in  dissipating  the  heat.  Pole  troubles  were  not 
numerous,  but  wooden  poles,  if  not  properly  treated,  were  sometimes 
attacked  with  wet  rot.  Replacing  such  poles  was  a  costly  matter, 
and  occasioned  much  inconvenience  and  loss,  owing  to  the  fact 
that  the  line  had  to  be  kept  "dead"  whilst  the  work  was  going 
on.  A  remedy  of  some  value  would  be  found  in  cementing  the 
poles  from  the  bottom  to  about  3  in.  above  the  ground  line,  and 
leaving  an  annular  space  between  pole  and  cement  to  about  5  in. 
below  the  ground  line,  the  space  to  be  fiUed  with  bitumen  or  a 
similar  material.  Another  method  of  guarding  against  rot  was, 
when  the  poles  had  become  fiimly  set,  to  make  an  opening  4  in.  to 
5  in.  wide  round  each  pole  to  a  depth  of  3  or  4  ft.,  and  into  such 
hole  pour  concrete,  tamping  it  well  in  and  finishing  off  the  top 
with  an  inclined  watershed  a  few  inches  above  the  ground  level. 
Such  a  method  not  only  prevented  water  collecting  around  the  base 
of  the  pole,  but  gave  it  a  neat  appearance.     The  lecture  was  illus- 


trated by  a  number  of  photographs  and  line  drawings,  and  examples 
of  the  different  insulators. 

The  discussion  that  followed  was  carried  on  by  Messrs.  S.  T. 
Walker,  L.  A.  Hards,  A.  T.  Kinsey  and  J.  L.  Wilson,  and  was 
adjourned  to  the  next  meeting  of  the  Section. 


The  Generation  and  Distribution  of  Producer-Gas  in 

Soutli  Staffordshire. 

By  H.  A.  HuiiPHBEY,  M.Inst.C.E. 

iAbntrncf  of  paper  rmil  hefiirf  the  I.nstitution   of  Civil 
EngINEEBS,  DecemVer  lOtli,  1912.) 

The  South  Staffordshire  Mond  Gas  (Power  and  Heating)  Co.  is  ik 
pioneer  undertaking,  since  it  is  the  first  example  of  a  company 
giving  under  Parliamentary  powers  a  supply  of  producer-gas  for 
public  purposes.  The  advantages  of  snch  a  supply  have  now  been 
amply  demonstrated.  The  company's  Act  contains  clausea 
prohibiting  the  sale  of  gas  for  domestic  purposes  or  for  illumina- 
tion, and  the  limit  of  carbon  monoxide  in  the  gas  distributed  is 
fixed  at  a  maximum  of  14  per  cent. 

The  area  of  supply  comprises  123  sq.  miles,  within  which  th,ere 
are  six  Corporations,  16  Urban  District  Councils,  and  three  Rural 
District  Councils.  For  the  central  station  an  area  of  about  40  acres 
of  land,  adjacent  to  railway  and  canal,  was  secured  at  Dudley  Port, 
Tipton,  which  is  practically  the  centre  of  gravity  of  the  whole  area. 
The  designs  of  the  central  station  plant  and  buildings,  and  the 
distribution  system,  were  carried  out  by  the  author,  as  consulting 
engineer  to  the  company,  and  the  contract  for  the  whole  of  the 
work  was  let  to  the  Power  Gas  Corporation,  Ltd. 

The  unit  of  plant  adopted  was  based  on  a  capacity  for  gasifying 
140  tons  of  coal  per  day,  and  consisted  of  eight  Mond  gas  pro- 
ducers, together  with  the  necessary  gas-cooling,  cleaning,  and  com- 
pressing plant  :  plant  for  the  recovery  of  sulphate  of  ammonia  and 
tar  ;  and  the  machinery,  comprising  steam  boilers,  circulating 
pumps,  electric  generating  plant,  motors,  fans,  kc.  The  first  nnft 
erected  was  started  in  operation  in  February,  190.5,  and  at  thte 
present  time  additions  are  being  made  which  wUl  increase  the  out- 
put by  about  80  per  cent. 

The  supply  to  the  public  was  commenced  in  May.  1905,  and  up  to 
date  there  has  not  been  a  single  stoppage  of  the  gas  supply 
from  the  station,  the  pressure  being  maintained  in  the  trunk  mains 
throughout  the  whole  period. 

For  each  ton  of  coal  gasified,  more  than  two  tons  of  steam  have 
to  be  blown  into  the  producer  with  the  air  blast :  most  of  this 
steam  is  generated  by  a  recuperative  system,  and  the  remainder  & 
derived  from  the  exhaust  of  the  engines  and  pumps  about  the 
works,  which  are  driven  by  steam  with  this  object  in  view.  The 
boilers  were  originally  of  the  "  Climax  "  type,  burning  small  co«l 
with  the  aid  of  forced  draught.  At  times  when  the  demand  for 
gas  is  small,  the  boilers  are  fired  with  gas.  The  Climax  boilers  i 
capable  of  generating  steam  quickly  to  meet  a  sudden  demand, 
and  have  a  very  large  grate  area  necessary  to  burn  small  fuel.  The 
author  devised  a  method  for  gas-firing  without  interference  with 
the  ordinary  coal-firing.  In  order  to  prevent  the  deposit  of  scale 
on  the  boiler  tubes,  which  are  of  a  shape  difficult  to  clean,  the 
feed  water  had  to  be  softened,  and  further  purified  by  heating  it  to 
the  full  steam  temperature,  with  the  unexpected  result  that  exces- 
sive priming  resulted.  As  this  could  not  be  remedied,  Lancashire 
boilers  were  substituted,  with  Bennis  stokers  and  a  simple  but  suc- 
cessful system  of  gas-firing.  The  latter  gave  a  heat  efficiency  of 
7yl  per  cent. 

The  blowers  are  of  the  Roots  type,  driven  by  steam,  as  reliability 
is  of  the  first  importance,  and  work  at  a  pressure  of  28  in.  wat^- 
gauge.     An  automatic  device  is  used  for  controlling  the  pressure. 

The  producers  are  10  tt.  in  diameter  inside,  of  the  Power  G& 
Co.'s  standard  type,  with  a  special  fuel-distributor  which  gives  > 
level  surface  to  the  top  of  the  bed  of  fuel.  Each  producer  can 
gasify  20  tons  of  coal  per  day  of  24  hours,  or  30  tons  on  occasion. 
The  ashes  are  dravrn  from  the  bottom  of  the  producer  through  a 
water-lute  once  in  eight  hours.  Over  each  producer  is  a  large 
storage  hopper  holding  50  tons  of  fuel,  as  a  measure  of  precantioa 
against  breakdown.  The  gas  from  the  producers  passes  thiongk 
superheaters  to  heat  the  incoming  blast  into  the  collecting  maim, 
each  of  which  receives  the  gas  from  tour  producers  ;  it  is  delivered 
to  the  mechanical  washer  through  an  emergency  valve.  There  are 
two  washers,  each  fitted  with  three  electrically-driven  dashers 
throwing  up  large  quantities  of  spray  to  cool  the  gas  and  wash  01* 
the  solid  particles  of  dust.  Various  cross-connecting  pipes  ana 
by-pass  valves  are  provided  ;  for  the  5  ft.  6  in.  gas  mains  speoij 
valves  have  been  designed,  which  can  be  operated  in  spite  ^ 
deposits  of  tar  and  hard  carbon. 

From  the  washers  the  gas  is  led  to  the  lead  acid-towers,  whij 
are  14  ft.  in  diameter  and  59  ft.  high,  and  are  filled  with  4i-i 
metalline  ring  tiles,  over  which  the  acidified  liquid  is  distribute 
meeting  the  ascending  gas  as  it  trickles  downwards  ;  the  ammoM 
in  the  gas  here  coiubines  with  the  sulphuric  acid,  forming  sulpbal^ 
of  ammonia,  which  is  allowed  to  remain  in  the  solution  until  ft  ' 
accumulates  to  40  per  cent. 

Next  the  gas  passes  through  two  or  three  cooling  towers  in  series, 
14  and  12  ft.  in  diameter  and  57  ft.  high.  The  hot  water  from  the 
first  tower  is  pumped  to  the  top  of  the  air-heating  tower,  which  is 
10  ft.  in  diameter  and  57  ft.  high,  to  heat  and  saturate  the  air  from 
the  blowers.  The  same  water  is  returned  to  the  first  cooling  tower. 
The  water  from  the  second  tower  is  pumped  to  the  top  of  a  Worth- 
ington  cooling-tower,  of  which  two  are  installed,  each  12  ft.  in 
diameter  and  40  ft.  high,  with  forced  draught  produced  by  elec- 
trically-driven fans  ;  the  water  is  then  returned  to  the  second  tower. 
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A  tliird  tower  haB  been  provided  with  an  independent  circulation  of 
coolinc-water.  .   .  .,   , 

Three  electrically-driven  fans  with  water  injection  are  provided 
for  cleaning  the  gas,  which  finally  paepe»  throuRh  six  sawdnRt 
8crubl..'r8  in  parallel,  cmerginc  with  lesB  than  05  gm.  of  tar  per 
cubic  metri'  of  pras. 

After  passinir  throuph  large  rotary  meters  on  the  Bnemometer 
principle  havinfr  a  capacity  of  500,000  cb.  ft.  per  hour,  the  praa  ib 
compreHscd  to  10  lb.  per  sq.  inch  by  three  Btearadriven  compreBSOrs 
for  distribution.     No  atorafje  ia  provided. 

Two  threc-cylirder  250-H.l\  WestinRhouee  pas  enfrineB  drivintr 
dynamos  supply  current  to  the  various  motors,  and  for  buhtinfr  the 
works.  The  exhaust  from  these  passes  throupih  tubular  boilers  to 
reclaim  some  of  the  waste  heat. 

The  liquid  oontainiuff  sulphate  of  ammonia  is  concentrated  by 
evaporation  until  it  crystallises  out,  when  the  superfluous  liquor  is 
drained  off  and  the  sulphate  d.ied  in  electrically-driven  centrifugal 
machines  before  it  is  bagged  for  sale.  Both  the  annual  consump- 
tion and  the  market  price  of  the  sulphate  have  been  increasmg 
during  the  past  10  years. 

The  majority  of  the  machines  run  about  six  weeks  continuously 
day  and  night  before  being  stopped  for  examination.  The  acid 
towers  run  for  two  years  continuously,  and  during  the  seven  years 
of  operation  it  has  not  been  found  necessary  to  change  over  the 
gas  cooling  and  air-heating  towers. 

The  tar  collected  from  various  parts  of  the  plant  contains  .SO  to 
40  per  cent,  of  water  ;  before  selling  it,  it  is  heated  to  80°  C  ,  and 
stirred  until  it  contains  less  than  10  per  cent,  of  moisture. 

The  fuel  used  has  an  average  calorific  value  of  U.iUlO  "TH-U. 
per  lb.,  and  the  ashes  contain  about  10  per  cent,  of  carbon.  The 
Mond  gas  distributed  averages  over  l.'.O  it.TH.u.  per  cb.  ft.  with 
great  regularity. 

The  gas  is  used  by  consumers  in  gas  engines  and  furnaces,  and 
practically  every  gas  producer  in  the  neighbourhood  has  been  shut 
down  ;  the  price  varies  from  Ijd.  to  2^d.,  according  to  the  quantity 
supplied,  the  average  price  received  being  Ud.  per  1.000  cb.  ft. 

There  are  ino  gas  engines  connected  to  the  mains,  aggregating 
<.),.^)00  H.i>.,  and  for  the  last  four  years  the  Wednesbury  Corporation 
has  generated  all  its  electricity  by  this  means,  at  a  works  cost  per 
unit  generated  lower  than  that  of  any  other  station  having  the 
same  output.  The  original  estimates  for  cost  of  production  have 
been  practically  realised,  though  based  on  a  very  much  larger  plant. 
New  plant  is  now  in  course  of  erection. 


Institution  of  Electrical  Engineers. 

The  report  of  the  Kefearch  Work  Committee,  which  was  adopted 
by  the  Council  en  December  12th,  states  that  the  Committee,  in 
considering  the  scope  and  scale  of  the  research  work  which  might 
be  undertaken  by  the  Institution,  is  of  oi.inion  that  it  is  desirable 
to  avoid  overlapping  the  work  of  other  Societies,  and  therefore 
suggests  that  the  work  of  the  Institution  be  confined,  as  far  as 
possible,  to  the  following  lines :—  .  i      ■ 

(n)  The  organieation  and  correlation  of  research  work  in 
electrical  engineering. 

(,i~)  The  origination  and  supervision  of  specific  researches  in  sub- 
jects connected  with  the  electrical  industry,  and  the  allocation  of 
grants  in  aid  of  the  same. 

The  former  should  include  :  (1)  The  establishment  of  a 
General  Committee  for  research,  to  which  investigators  would  be 
invited  to  send  particulars  as  to  the  subject  and  character  of  the 
researches  they  are  undertaking.  Members  of  the  Institution, 
especially  those  connected  with  the  manufacturing  side  of  the 
industry,  would  also  be  invited  to  communicate  to  this  Committee 
any  special  difficulties  they  had  encountered  which  called  for 
investigation,  and  to  make  suggestions  for  subjects  for_  research. 
The  General  Committee  would  thus  act  as  a  species  of  "  clearing 
house"  for  research  topics,  receiving  suggestions  from  various 
sources  and  sending  them  on  after  consideration  to  the  most  suit- 
able quarters.  (2)  The  collection  and  publication  of  particulars  of 
plant  available  for  special  testing  and  investigation  work  m  the 
various  laboratories,  together  with  a  list  of  the  subjects  m  which 
researches  have  been  carried  out.  (3")  The  compilation  and 
publication  of  bibliographies  of  specific  fields  of  research. 

With  regard  to  the  second  heading,  the  Committee  considers  that 
it  is  desirable  that  the  Institution  should  originate  and  direct 
researches  in  certain  subjects,  and  suggests  that  ithe  General 
Research  Committee  should  have  power  to  appoint  sub-committees 
of  experts  to  deal  with  researches  in  selected  subjects. 

In  the  first  instance  a  series  of  investigations  might  be  initiated 
on  "  The  Electrical  Properties  of  JIaterials,"  which  would  deal 
with  such  matters  as :— Magnet  steel,  copper,  carbon,  paper, 
rubber,  mica,  porcelain,  oils  and  varnishes,  &c.,  for  which  fuller 
data  are  required. 


Auction  Sale  :  Xo  Bids.— By  order  of  the  Receiver  in 
the  matter  of  C.  &  A.  Musker,  1901,  Ltd.,  Messrs.  G.  N.  Dixon  and 
Co.,  of  Liverpool,  offered  for  public  auction  at  Liverpool  on  Thurs- 
day, December  12th,  the  whole  of  the  land,  buildings,  plant  and 
machinery  used  by  Messrs.  C.  &  A.  Musker,  for  the  purposes  of 
electrical  and  general  engineering  works  at  Tue  Brook.  The  motive 
power  plant  embraced  two  Stockport  gas  engines  of  120  and 
95  H.P.  supplied  with  gas  frcm  a  bituminous  gas-producer  plant, 
and  two  Westinghonse  generators  of  85-KW.  and  65-KW.  capacity. 
The  property  was  offered  in  one  lot,  and  was  withdiawn,  there 
being  ;io  bids. 


LEGAL. 


The  DisTuiBUTioN  of  the  Assets  op  thk  NationaI, 
Tei.epfione  Co. 

PENDiNt;  the  award  to  be  made  by  the  Railway  and  Canal  Com • 
mission  in  the  proceedings  between  the  National  Telephone  Co. 
and  the  Postmaster-General  as  a  result  of  the  taking  over  of  the 
company's  system  by  the  Government,  the  Liquidator  of  the  Tele- 
phone Co.,  Mr.  George  Franklin,  applied  in  the  Chancery  Division 
this  week  to  Mr.  .lustioe  Swinfen  Eady  asking  his  decision  on 
certain  questions  as  to  the  distribution  of  the  assets. 

Me.  DANe-KWKBTS,  K.C.,  who,  with  Mr.  Percy  Wheeler,  appeared 
for  the  Liquidator,  said  the  object  of  the  summons  was  to  get  from 
his  Lordship  a  decision  upon  certain  points  connected  with  the  dis- 
tribution of  the  surplus  among  the  various  classes  of  shareholders 
and  stockholders.  The  surplus  was  used  in  two  senses.  First,  in 
the  iense  of  a  surplus  of  assets  over  liabilities  to  outsiders,  and 
secondly,  in  the  present  case  it  was  used  in  the  sense  of  surplus  over 
liabilities  and  over  the  nominal  capital  returned  to  the  various 
stock  and  shareholders.  In  the  order  which  his  Lordship  might 
make  counsel  asked  him  to  make  it  clear  that  he  was  dealing  with 
the  surplus  of  the  assets  of  the  company  over  the  liabilities  of  the 
company  to  outsiders,  and  after  adjustment  of  the  accounts 
between  the  Postmaster-General  and  the  company,  and  after  the 
return  to  the  stock  and  shareholders  of  the  amount  of  the  nominal 
capital,  and  the  payment  of  the  costs  of  the  liquidation  and 
arbitration.  There  were  altogether  five  classes  of  shareholders  and 
stockholders. 

The  first  preference  shareholders  who  had  got  a  small  holding, 
viz.,  £1. ".0,000,  were  represented  by  Mr.  Batcher,  K.O.,  and  Mr. 
Cartmell. 

The  second  preference  shareholders  also  held  £150,000,  and  they 
were  represented  by  Mr.  P.  Ogden  Lawrence,  K.C.,  and  Mr.  Beebee. 
The  third  preference  shareholders  held  £1,2.-0,000,  and  they  were 
represented  by  Mr.  Astbury,  K.C..  and  Mr.  Tomlin. 

The  preferred  stockholders  held  £2,225,000,  and  were  represented 
by  Mr.  Frank  Russell,  K.C.,  and  Mr.  Whinney. 

The  deferred  stockholders  held  £H,  725,000.  They  were  repre- 
sented by  Sir  Alfred  Grippe,  K.C.,  Mr.  Younger,  K.C.,  and  Mr. 
Herbert  Asquith.  „,  r-i- ac, 

The  3i  per  cent,  debenture  stockholders  amounting  to  £,\,5Ai,iM, 
were  pa"id  off  on  .lanuary  29th  last ;  the  4  per  cent,  debenture 
stockholders  to  the  amount  of  £1,652,362,  were  paid  off,  with 
interest  on  November  2Sth  last.  The  capital  of  the  first  preference 
shareholders  was  paid  off  on  March  1st;  and  of  the  second 
preference  shareholders  on  April  3rd.  Both  first  and  second 
preference  shares  were  £10  shares.  The  third  preference  shares 
were  £5  and  were  paid  off  on  July  31st  last.  The  6  per  cent, 
preferred  etoekholders  were  also  paid  off  on  July  31st  last  The 
total  capital  amounted  to  £10,683,780,  including  loans  at  the  date 
of  the  winding-up  in  January  last.  The  stock  and  share  capital, 
without  loans,  amounted  to  £7,500,000.  ,      ,  ,      ..         ,  u,. 

His  LoKDSHiP  :  Is  your  short  point  this  .'  All  the  debenture  debt 
has  been  paid  off,  and  all  the  capital  repaid  except  £3,725,000 
deferred  stock. 

Mb.  Danckweets  :  That  is  so.  ,       ,  *   »u 

Continuing,  Counsel  described  the  position  and  nature  of  the 
National  Telephone  Co.'s  business.  The  company,  he  said,  ran  a 
telephone  system  throughout  the  three  kingdoms  and  the  Isle  ot 
Man  and  did  so  under  a  licence  granted  by  the  Postmaster-General, 
under  which  the  company  paid  to  the  Postmaster-General 
10  per  cent,  of  their  gross  takings.  The  licence  came  to  an  end  on 
December  31st  last.  In  1904  a  contract  had  been  made,  subject 
to  the  sanction  of  Parliament,  with  the  Postmaster-General 
whereby  upon  the  expiration  of  the  Telephone  licence,  he  a^rreed 
to  take  over  the  whole  of  the  plant  of  the  company  on  an  agreed 
sum,  or,  in  default  of  agreement,  the  sum  to  be  fixed  by  arbitration 
the  arbitral  tribunal  to  be  the  Railway  and  Canal  Commission.  That 
arbitration  had  been  going  on  for  some  months,  and  came  to  an  end 
last  week.  A  great  number  of  items,  amounting  in  value  to  some 
mUlions,  had  been  agreed  upon  between  the  parties,  and  the 
remainder  was  dependent  on  the  award  of  the  Arbitration  Court. 

His  LOBDSHIP  :  What  is  the  present  position  .'—The  figures  have 
been  agreed  up  to  a  certain  amount. 

Mb  Danckwerts  :  Yes.  upon  certain  parts  of  the  claim. 
His  LOBDSHIP  :  How  much  has  come  to  the  company  as  regards 
agreed  figures  1  ,  ,l  -i,  • 

Mb  Danckwebts  :  Between  two  and  three  millions. 
His'  LoBDSeiP  ;  Has  the  Liquidator  exhausted  the  assets  already 
received '  ,  ^  ^ 

Mb  Dancktsveets  :  We  have  had  payments  on  account. 
His  LOBDSHIP :  But  has  the  liquidator  exhausted  what  he  has 
received  ? 

Me.  Dakckwbbts  :  Nearly. 

His  Lordship  :  So  that  if  that  were  all  that  were  to  come,  and 
if  the  claimants  did  not  succeed  upon  any  of  the  disputed  items- 
Mr.  Danckweets  :  Which  is  out  of  the  question.  _ 
His  Lordship  :  True,  but  in  such  case  there  would  not  be  suth- 
cient  to  pay  the  deferred  stockholders  ? 
Mr.  Danck\\-eets  :  Yes  j  tv„ 
In  answer  to  further  questions  by  his  Lordship,  counsel  said  the 
claim  over  and  above  some  two  or  three  millions  representing  agreed 
figures  was  £18,000,000.    They  had  received  £7,000.000  on  account. 
The  original  capital  of  the  company  was  £600,000,  divided  mto 
5  JQO  pr     erence  shares  of  £10  each,  and  90,000  ordinary  shares  o 


988 


THE    ELECTKICAL    KEVIEW.    [Voi.71. 


No.  1,830,  Decembeb  20,  1912. 


io  each     The  ordinary  shares  formed  part  of  the  deferred  and  pre- 
ferred stock  of  the  company. 

HisLoRDSHii-  asked  if  the  whole  of  the  National  Telephone  Co.'s 
business  had  g-one  ;  it  did  not  continue  on  any  restricted  lines  ' 

ME  Danckwerts  said  it  could  not  do  that:  everythine  had 
been  handed  over  to  the  Postmaeter-General.  The  company  had 
also  sold  a  private  wire  business.'? 

His  Lordship  :  That  was  what  was  in  my  mind  when  I  afk(d 
the  question  I  did  not  know  whether  they  were  entitled  to  con- 
tinue in  that  business .' 

Me  Danckwerts  replied  that  that  was  not  so  :  everything  had 
been  taken  over  by  the  Postmaster-General 

Mr.  Butcher.  K.C,  on  behalf  of  the  first  preference  share- 
holders, claimed  that  his  clients  were  entitled  to  share  the  surplus 
assets  of  the  company  rateably  with  the  other  classes  of  share- 
holders They  were  entitled  to  5  per  cent,  cumulative  dividend  out 
of  profits  upon  the  whole  of  the  paid-up  capital,  and  they  aot  their 
preference  dividend  down  to  December  31st,  liUl  There  was  a 
sum  of  profits  available  to  pay  them  not  only  down  to  that  time, 
but  down  to  March,  1912,  when  the  nominal  amount  of  capital  was 
paid  oif.  He  asked  his  Lordship  to  say  that  they  were  entitled  to 
interest  on  dividends  down  to  this  latter  date.  He  based  his 
claim  on  the  orifrinal  articles  of  the  company  and  on  the  rights 
oonterred  by  those  articles,  and  he  asked  his  Lordship  to  say,  as 
regarded  the  articles,  their  rights  were  specially  preserved 

MR  Cartmell  followed  also  on  behalf  of  the  first  preference 
shareholders. 

Mr.  Ogden  Lawrence,  on  behalf  of  the  second  preference  shnre- 
holders,  first  combated  the  contention  put  forward  by  Mr. 
Jintcher-that  the  first  preference  shareholders  were  entitled  to 
any  anticipation  m  the  surplus  assets.  Secondly,  he  submitted  that 
his  clients  were  entitled  to  anticipation  in  the  assets.  The  extent 
to  which  they  were  entitled  was  the  extent  which  their  capital  bore 
to  the  capital  of  the  deferred  stockholders,  plus  the  amount  the 
preferred  stockholders  would  get  under  a  splitting  resolution  of 
IDOL  In  other  words,  they  were  entitled  under  that  resolution  to 
a  certain  portion  of  the  surplus  assets  in  respect  of  preferred  stock 
created  by  that  resolution,  but  not  to  any  suplus  profits  in  respect 
of  future  preferred  stock  issued. 

His  LORIJ.SHIP  asked  counsel  what  attitude  he  took  up  with 
regard  to  the  third  preference  stock. 

Mr.   Lawrence  said  he  was  in  some  difficulty  with  regard  to 
dealing  with  that  class  of  stockholder  until  he  had  heard  what  the 
learned  counsel  appearing  for  them  had  to  say 
His  Lordship  :  And  as  to  the  others  ;' 

Mr.  Lawrence  said  with  regard  to  the  £3.725,000  deferred 
stock,  he^  admitted  the  whole  of  that  would  share  the  surplus 
assets  but  with  regard  to  the  £2,225,000  of  preferred  stock,  that 
would  only  share  to  the  extent  of  £1,000,000  under  the  splitting 
resolution  of  1901.  ^ 

Me.  ASTBITRY  said  he  appeared  for  the  third  preference  share- 
holders and  he  opposed  Mr.  Lawrence's  claim,  and  submitted  the 
claim  of  the  first  preference  shareholders  was  also  a  bad  one  It 
was  clear  tha.t  the  latter  were  entitled  to  their  6  per  cent,  out  of 
the  annual  distribution,  and  to  have  their  capital  back  on  a  final 
distribution.  Beyond  that  they  were  entitled  to  nothing  The 
articles  clearly  provided  that  the  excess  capital  was  to  be  distributed 
among  members  of  the  company  other  than  the  first  and  second 
preference  shareholders.  The  assets  should  be  more  than  sufficient 
to  repay  the  whole  of  the  paid-up  capital,  outside  liabilities,  &c 
Then  the  excess  should  be  distributed  among  the  members  m  pro- 
portion to  capital  paid  other  than  the  first  and  second  preference 
shares. 

His  Lordship  said  that  the  only  two  figures  apparently  which 

were  material  were  the  £1.l'25,000  third  preference  shares  rateably 

with  £4,950,000  stock.  •' 

Me.  Astbuey  said  that  was  so.  * 

Me.  To-vlin,  for  the  third  preference  shareholders,  argued  that 

on   the  true    construction   of  Article   126,    the  first  and   second 

preference  shareholders  were  expressly  excluded  from  participating 

in  the  excess.  •-        e 

His   Lordship  pointed   out   that   there  was    no    special   term 

entitling  the  third  preference  shareholders  to  participate 

Me  Tomlin  said  they  based  their  case  on  a  decision  given  bv  his 
Lordship  in  another  action. 

Me.  Russell,  K  C,  on  behalf  of  the  preferred  stockholders  said 
his  claim  was  twofold.  First,  he  claimed  interest  ;  and  secondly 
he  claimed  to  be  entitled  to  share  in  the  surplus  assets.  As  regarded 
the  first,  the  business  was  sold  on  December31st,  1911,  but  hisclients 
werenot  paid  off  untilJuly  31st,  1912.  The  payment  of  the  purchase- 
money,  for  the  convenience  of  the  purchase,  was  postponed,  but  on 
the  terms  ot  interest  in  re.=pect  of  the  postponed  purchase-money 
\Vith  regard  to  the  right  of  the  preferred  stockholders  to  share  in 
the  surplus  assets,  he  realised  he  must  get  to  the  right  side  of  the 
door  before  he  shut  it  in  the  face  of  other  people.  There  would  be 
a  very  substantial  sum  to  divide  by  way  of  the  surplus  assets  If 
that  were  not  so,  they  would  not  be  before  his  Lordship  in  such 
large  numbers.  Since  the  splitting  resolution  the  preferred  stock- 
holders had  received  their  6  per  cent.,  and  the  deferred  stock- 
holders had  also  received  6  per  cent.,  but  between  1901  and  1907 
the  dividend  varied,  and  did  not  reach  6  per  cent.  He  conceded 
that  in  the  division  the  deferred  stockholders  should  receive  a 
sufficient  sum  to  level  them  up  to  the  preferred  stockholder  in  the 
way  of  dividends  and  business. 

Me.  Yodngee,  on  behalf  of  the  deferred  stockholders,  said  it  was 
his  duty  to  resist  all  the  attacks  which  had  been  made  from  every 
quarter.  The  surplus  assets  ought  not  to  be  diminished  by  the 
payment  of  any  interest  or  dividend  on  any  of  the  stock  or  shares 
ot  the  stockholders. 

(  Tu  be  contiimed.') 


Petition  by  British  Westinohouse  Electbic  and  Manu- 

FACTUEING   CC,   LtD. 

The  petition  by  the  British  Westinghouse  Co.  for  the  compulsory 
winding  up  of  the  Gamant  Anthracite  Collieries  was  again  before 
Mr  Justice  Neville  in  the  Companies'  Court  on  Tuesday  last. 

The  petition  had  been  standing  over  since  December  3rd  with  a 
view  to  an  arrangement  being  come  to,  and  his  Lordship  now,  with 
the  consent  of  all  parties,  adjourned  it  until  the  first  petition  day  in 
the  next  sittings.  « 


Hampton  &  Sons,  Ltd.,  t.  Pbincess  Annie  de  Lusignan. 
A  claim  for  electrical  fittings  by  plaintiffs,  ot  Pall  Mall  Eaeti 
S.\V,  was  heard  in  the  Official  Referee's  Court  before  Mr.  Verey, 
against  Princess  Annie  de  Lusignan  to  recover  £162  5s.  lid.,  foi 
decorative  and  electrical  work  done  in  her  flat  at  11,  Wellington 
Court,  Knightsbridge,  S.W.,  last  year. 

Me.  Feank  Mellor.  for  the  plaintiffs,  said  the  flat  was  on  the 
fifth  floor,  the  kitchen  and  domestic  offices  being  on  the  floor  above 
Most  of  the  work  was  in  respect  of  the  fifth  floor. 

The  defence  was  apparently  an  allegation  that  the  work  was 
negligently  and  unskilfully  done,  and  that  £100  which  was  ten. 
dered  was  sufficient  payment. 

Counsel  said  that  from  the  first  the  plaintiffs  had  taken  up  the* 
position  that  if  anything  had  been  defective  they  should  have  been 
allowed  to  put  it  right,  but  the  defendant  had  never  given  them 
that  opportunity. 

Matthew  Greenwell,  electrician  in  the  plaintiffs'  employ, 
said  they  altered  existing  wires,  and  did  work  in  respect  to  counter- 
weight fittings.  They  rewired  pendants  and  refixed  bell  pushes. 
Some  of  this  witness  did  with  his  own  hands.  He  also  super- 
vised men  in  the  employ  of  Messrs.  Hampton  in  their  electrical 
department. 

After  evidence  for  the  defence,  the  Official  Referee  said  that; 
on  the  whole,  he  came  to  the  conclusion  that  the  plaintiffs  had 
carried  out  the  work  specified,  and,  taken  on  the  whole,  in  a  proper 
manner.  The  plaintiffs  had  been  ready  and  willing  at  all  times  to 
put  right  whatever  small  defects  there  might  be,  if  onlv  they  had 
been  allowed,  and  he  thought  that  the  defendant,  in  not  giving 
them  access,  had  taken  a  rather  unreasonable  attitude.  He  thought 
that  £2  5s.  lis.  should  be  allowed  for  the  cost  of  making  good 
these  little  things  to  complete  the  work.  There  would,  therefore, 
be  judgment  for  the  plaintiffs  for  £160  and  costs. 


Motoe-cab  Accident  :  Damages. 
At  Durham  County  Court  on  the  16th  inst.,  before  Judge  Bon8ey,> 
Joseph  Cooper  was  awarded  £50  as  damages  for  injuries  received 
through  being  knocked  down  by  a  motor-car  belonging  to  the 
County  of  Durham  Electrical  Distribution  Co.  It  was  agreed  that 
the  damages,  if  any,  should  be  assessed  at  £50,  and  the  question 
before  the  Court  was  one  of  liability  only.  This  was  decided  in 
plaintiff's  favour,  with  costs. 


The  Earthing  ok  a  Switchbo.x  :  Appeal. 
In  the  Kings  Bench  Divisional  Court  on  Monday,  the  Lord  Chief 
Justice,  and  Justices  Coleridge  and  Rowlatt,  heard  the  appeal  of 
Mr.  John  Atkinson,  Inspector  of  Mines,  against  the  decision  of  the 
Gateshead  Justices,  who  had  refused  to  convict  Mr.  Henry  M 
Imrie,  the  manager  of  the  Chopwell  Colliery,  Gateshead  for  an 
alleged  offence  under  the  Coal  Mines  Regulation  Act.  ' 

Counsel,  who  appeared  on  behalf  of  the  appellant,  said  Mr.  Imrie 
was  summoned  at  the  instance  of  the  Inspector  for  neglecting  to  have 
an  electric  switch  box  earthed,  which  was  contrary  to  the  regulations 
of  the  Act.  The  justices,  however,  declined  to  convicC  holding 
that  an  offence  had  not  been  committed.  The  whole  question 
turned,  said  counsel,  on  the  meaning  of  the  word  "construction," 
It  appeared  that  the  switch  in  question  was  used  for  controlling  a 
portable  electric  motor,  which  worked  a  conveyor  for  carrying 
coal.  The  box  was  not  properly  earthed,  and  last  May,  while  it 
was  out  of  order,  a  workman  touching  it  was  killed  by  an  electric 
shock.  If  the  switchbox  had  been  in  proper  order  and  earthed 
this  would  not  have  happened.  The  box  in  question  was  con- 
structed before  1911,  and  to  earth  it,  it  would  be  necessary  to  carry 
a  new  cable  to  the  surface.  His  contention  was  that  it  constituted 
an  installation,  but  it  was  the  respondent's  argument  that  it  was 
covered  by  the  word  construction,  and  that  he  was  shielded  by  the 
special  rules  of  the  Act,  which  did  not  come  into  force  until  1920 
and  which  provided  for  the  earthing  of  all  electrical  apparatus 
in  mines  after  that  date,  and  exempted  all  apparatus  constructed 
before  1911.  Counsel  contended  that  the  plant  in  question  could 
easily  have  been  earthed  by  "  placing  a  piece  of  copper  wire  around 
it  and  sticking  it  into  the  earth,"  and  that  the  respondent  had  been 
guilty  of  an  offence. 

Counsel  for  the  respondent  said  the  justices  dealt  with  the 
question  very  carefully,  they  saw  the  plant,  and  had  it  described 
to  them,  and  they  decided  that  earthing  the  switchbox  would 
come  within  the  meaning  of  construction,  and  that,  therefore  the 
respondent  was  protected  by  the  special  rules.  In  this  case  he  did 
not  fight  the  matter  on  the  ground  of  expense,  but  in  some  mines 
where  they  had  not  an  armoured  cable,  the  expense  of  earthing' 
the  electrical  plant  would  be  enormous,  because  cables  would  have 
to  be  taken  the  whole  length  of  the  mine.  The  special  rules  dealing 
with  the  construction  of  electrical  plant  in  mines  had  been  made 
enforceable  in  1920,  so  that  some  of  the  old  plant  would  become 
worn   out    before    the    colliery   owners    were    bound   by  law   to 
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incur  tho  expense  of  earthing-,  and  to  give  them  an  opportunity 
of  pnrohaBinrr  new  machinery.  In  the  present  casic,  aeeinff  a  new 
cable  would  have  to  be  laid  down,  he  argued  that  it  was  a  part  of 
the  construction,  and  he  was  therefore  protected  by  the  special 
rules. 
Their  Lordships  reserved  judgment. 


The  Telephone  Ahbitbation. 

(./'iiiiclvilril  from  puffe  \)i>i.) 

Continuing  his  summing  up  of  the  case  for  the  company,  SiR 
Alfred  Ckipp.s  dealt  with  the  question  of  plant  depreciation, 
which  he  described  as  a  most  important  part  of  the  case,  and  which 
he  said  required  very  careful  consideration.  Aceordinp  to  the 
estimate  of  the  Post  Office,  the  value  of  the  plant  when  new  was 
£12,000,000,  and  by  its  method  of  calculation,  the  figure  of 
£7,000,000  was  arrived  at,  after  allowing  for  depreciation.  In  con- 
sidering this  figure,  he  tubmittfd  that  the  Court  must  have  regard 
to  the  life  of  the  plant,  and  by  that  phrase  he  meant  the  period  of 
time  for  which  the  plant  could  be  efficiently  used,  after  eliminating 
the  human  element  and  changing  conditions  consequent  on 
changing  business.  That  was  the  basis  Mr.  Gill,  engineer-in-chief 
to  the  National  Telephone  Co.,  enunciated  at  the  start.  On  the 
other  hand,  the  Pott  Office  had  taken  as  its  basif,  what  was  called 
effective  life,  the  jieriod  of  efficient  user  d^inished  by  changes 
brought  about  for  business  reasons.  He  contended  that  the  basis 
adopted  by  the  company  was  the  correct  one,  and  that  the  figure 
arrived  at  by  the  Post  Office  for  deductions  in  respect  of  deprecia- 
tion was  simply  ludicrous.  The  Court  must  eschew  from  their 
minds  any  notion  that  they  were  valuing  second-hand  plant.  They 
had  to  ascertain  what  was  the  proper  cost  of  construction 
and  the  proper  amount  to  deduct  in  respect  of  depreciation. 
The  plant  had  to  be  valued  on  the  basis  that  it  was 
established  and  ready  to  earn  a  profit.  Although  they  had  nothing 
to  do  with  the  business  element  they  had  none  the  lees  to  bear  in 
mind  that  they  were  valuing  the  plant  as  a  going  concern.  As  to 
the  cost  of  raising  capital,  the  company  claimed  that  it  was  entitled 
to  the  cost  of  buying  the  capital  used  in  connection  with  the  con- 
struction of  the  plant.  The  arrangement  between  the  Post  Office 
and  tho  company  was  that  the  latter  should  be  paid  in  Exchequer 
bonds  terminable  in  18  years.  He  wished  to  point  out  that  when 
the  company  received  some  of  these  bonds  a  short  time  ago  they 
were  only  able  to  get  £02  Us.  for  £100  bond.  That  meant  7  per 
cent,  discount  on  any  sum  the  Court  awarded  the  company. 

Sir  Jas.  Woodhouse  asked  if  counsel  suggested  that  that  7  per 
cent,  was  a  charge  the  company  were  entitled  to  make. 

Sir  A.  Cinrrs  Fiiid  he  did  not,  but  he  simply  mentioned  the  fact 
to  show  what  the  company  had  to  pay. 

Sir  J.  WooDHOUSE  :  Do  yon  limit  the  claim  to  brokerage  and 
commission  ? 

Sir  a.  Crtpps  ;  That  is  so. 

Concluding  his  speech.  Counsel  said  :  The  company  have  neither 
asked  for  nor  given  any  quarter.  They  ask  for  nothing  more  than 
fair  treatment,  and  I  am  confident  that  this  Court  will  give  them 
nothing  less. 

The  Solicitor-General,  dealing  with  the  question  of  the  cost 
of  raising  capital  to  construct  the  plant  of  the  company,  sub- 
mitted that  that  was  an  expenditure  which  should  not  be  added  to 
the  charge  for  the  plant, 

Mb.  Justice  Lanvrexce  asked  if  it  were  not  conceivable  that 
plant  of  some  £10,000,000  in  value  could  not  be  constructed  without 
expense  having  been  incurred  in  raising  capital. 

The  Solicitor-General  :  I  submit,  my  Lord,  that  before  a  man 
can  hope  to  pay  for  a  thing,  he  must  first  take  the  necessary  steps 
to  find  the  money. 

Sib  a.  Ckipps  said  he  was  only  entitled  to  what  was  necessary 
as  an  element  of  cost  in  raising  capital.  He  did  not  suggest  he 
should  receive  more  under  that  head. 

This  brought  the  proceedings  to  a  close,  the  arbitration  having 
occupied  71  days. 

The  Commissioners,  of  course,  reserved  thtir  judgment.  No 
announcement  was  made  as  to  when  the  Court  would  sit  tigain  to 
deliver  its  verdict. 


British  Economical  Lamp   Co.,   Ltd,,    r.   Empire,    Mile 
End,  Ltd. 

In  the  Lord  Mayor's  Court,  before  the  Recorder  (Sir  Forrest  Fulton, 
K.C.)  on  Frica  last,  plaintiff's,  of  Old  Bailey,  E.C.,  sued  the 
defendants  anc  Mr.  Alexander  Bernstein,  of  140,  Fenchurch  Street, 
E.G.,  the  manai  ing  director  and  largest  shareholder  in  the  compary 
(a  picture  palace  concern),  to  recover  1,099  electric  lamps  or  the 
sum  of  £135  los.  lid.,  their  value.  Mr.  S.  Mayer  was  counsel  for 
the  plaintiffs,  while  the  defendants  were  represented  by  Mr. 
Rankin. 

Mb.  Mayee  stated  that  the  defendants  were  the  lessors  of  a 
theatre  in  the  Mile  End  Road,  and  apparently  they  let  the  building 
to  a  concern  known  as  the  Yiddish  Opera  and  Operetta  Co.  The  latter 
found  that  the  electric  lamps  inthetheatrewere  not  suitable forthcm. 
and  they  applied  to  the  plaintiffs  for  fresh  metal-filament  lamps. 
In  all,  the  plaintiffs  supplied  1,099  electric  lamps,  of  which  846  were 
metal-filament  lamps  at  3s.  each,  250  carbon  lamps  and  300-c.P. 
lamps.  Those  lamps  were  not  sold,  but  were  let  to  the  Opera  Co., 
under  an  agreement  at  £3  a  week.  The  plaintiffs  had  never  suc- 
ceeded in  getting  any  of  that  money.  Unfortunately  the  plaintiffs 
also  supplied  new  fittings  for  the  theatre,  but  as  those  were  sold 
they  could  not  claim  for  them  from  the  defendants.  So  far  as  the 
lamps  were  concerned,  they  were  let  to  the  Opera  Co.  on  September 
13th  last,,  and  by  October  5th,  as  nothing  had  been   secured,  an 


application  was  made  for  payment.  They  were  then  informed  by 
the  manager  that  he  had  closed  the  theatre,  but  hope<l  to  open 
again  very  shortly.  Subsequently  it  was  found  that  Mr.  Bern- 
stein, the  manager  of  the  defendant  company,  was  in  possession. 
He  said  that  he  was  the  landlord,  and  everything  was  forfeited  to 
him.  The  defendants  had  taken  possession,  as  the  Opera  Co. 
had  not  paid  the  rent  of  the  theatre.  Correspondence  then 
ensued  between  the  solicitors  to  the  parties,  and  the  defendants' 
solicitors  stated  that  the  lamps  were  fixtures,  and  could  not 
be  removed  nfter  the  tenancy  of  the  Opera  Co.  had  been 
determined  The  defendants  offered  to  allow  the  lamps  to 
be  removed  on  certain  conditions,  but  the  plaintiffs  did  not 
see  fit  to  accept  that  offer,  and  therefore  proceeded  with 
the  present  action.  In  the  defence  which  had  been  filed,  the 
defendants  eaid  that  when  they  let  the  premises  they  contained 
certain  lamps  which  belonged  to  them,  and  which  were  affixed  to 
the  building.  That,  declared  Mr.  Mayer,  could  not  be  true,  as  an 
electric  '.amp  was  never  affixed  to  premises.  The  defendants 
further  admitted  that  they  entered  into  possession  of  the  theatre 
and  determined  the  lease  in  October  last,  as  the  rent  had  not  been 
paid.  The  defendants  set  up  that  if  the  lamps  claimed  were  in  the 
theatre,  then  they  bad  been  affixed  to,  and  become  part  of,  the 
premises,  and  were  now  their  property.  Counsel  added  that  the 
worst  feature  of  the  case  was  that  the  defendants  had  been  running 
the  theatre  as  a  picture  palace  with  the  plaintiffs'  lamps,  and, 
doubtless,  making  a  good  thine  out  of  it. 

Evidence  was  given  by  Mb.  Charles  Bctkield,  an  inspector  in 
the  employ  of  the  plaintiffs,  who  said  that  the  defendants  were 
being  sued  for  3s.  for  each  of  the  metallic-filament  lamps,  although 
it  had  been  agreed  that  the  Opera  Co.  should  only  pay  Is.  9d,  for 
each  of  the  lamps  which  were  broken.  The  witness  declared  that 
there  was  a  ring  in  existence  which  kept  up  the  prices  of  metallic-fila- 
ment lamps.  His  firm  supplied  metallic-filament  lamps  which  were 
made  in  this  country.  They  were  t)etter  than  the  German  lamps 
imported  into  this  country,  but  he  declined  to  say  who  the  manu- 
facturers of  the  lamps  were  or  where  they  were  manufactured. 

On  behalf  of  the  defendants,  it  was  urged  that  the  lamps  were 
tenant's  fixtures  and  not  landlord's  fixtures.  As  the  lease  was  for- 
feited the  tenant  could  not  expect  to  take  the  lamps  away. 

Mr.  Mayer  said  that  no  distinctions  could  be  made  between  a 
landlord's  and  a  tenant's  fixtures.  The  sole  question  was  whether 
the  lamps  were  fixtures,  and  the  plaintiffs  claimed  that  they 
were  not. 

The  Recobdee  :  If  they  are  fixtures  you  cannot  claim  them  ? 

Mr.  Mayer  :  That  is  so. 

Mr.  Rankin  said  that  if  the  lamps  were  chattels  and  not  fixtures 
then  the  trade  of  the  plaintiffs  would  probably  be  ruined.  If  the 
lamps  were  chattels  and  not  fixtures  a  distress  could  have  been  put 
in  immediately  the  rent  was  in  arrears,  and  the  lamps  distrained 
upon. 

Mb.  Mayer  :  Before  the  Law  of  Distress  Act  of  1908  you  could 
have  done  so. 

Mb.  Ranki.s  further  stated  that  when  the  defendants  let  the 
premises  they  were  fitted  with  electric  lamps,  which  had  been 
removed,  and  those  supplied  by  the  plaintiffs  were  substituted. 

After  hearing  further  legal  argument,  the  Recobdee  held  that 
the  lamps  were  trade  fixtures,  and  entered  judgment  for  the 
defendants  with  costs. 

Leave  to  appeal  was  applied  for  and  granted,  and  a  stay  of  execu- 
tion granted  on  the  usual  terms. 


BUSINESS  NOTES. 


Trade    Announcements.  —  Last    week    we   had    the 

pleasure  of  going  over  the  very  fine  premises  into  which  Messes. 
Kbupka  &  Jacoby,  Ltd.,  have  removed  at  26-36,  Chapter  Street, 
Westminster.  The  buildings  cover  a  very  large  area,  with  most 
extensive  office  and  storeroom  accommodation,  and  since  their 
purchase  by  the  firm,  have  been  transformed  and  generally  adapted 
for  the  purposes  of  the  business  at  large  expenditure,  and  in  very 
fine  style.  When  the  transformation  is  perfectly  complete— a 
number  of  finishing  touches  were  being  given  at  the  time  of  our 
visit — and  the  stock  is  well  displayed  and  stored,  with  the  staff 
accommodated  in  bright  and  comfortable  surroundings,  there  will 
still  remain  ample  room  for  further  extensions,  which  it  is 
expected  will  be  necessary  as  a  result  of  the  firm's  policy  of  com- 
mercial expansion.  At  present  the  buildings  are  two-storied  with 
fiat  roofs,  so  that  new  floors  can  easily  be  added.  The  Graetzin 
metal-filament  lamp  is,  of  course,  used  throughout  for  lighting,  and 
much  of  the  store  accommodation  will  be  devoted  to  keeping  large 
stocks  of  these  lamps,  in  sizes  from  16  to  1,000  c.P.  for  high 
voltage.  The  wiring  is  effected  in  screwed  conduit,  and  a  20-line 
Sterling  intercommunication  system  of  telephones  serves  all  depart- 
ments. In  addition  to  Graetzin  lamps,  the  stocks  to  be  carried  will 
include  carbon  brushes,  cables,  and  general  electrical  accessories. 

The  Aejiobduct  Masufactueing  Co.,  Ltd.,  announce  that 
their  agency  arrangement  with  Mr.  F.  B.  Done  has  come  to  an 
end  ;  the  Midland  business  wUl  in  future  be  handled  by  Mr.  A.  H. 
Broadribb,  who  has  been  connected  with  the  comfiany  for  a  number 
of  years.  Mr.  Broadribb  will  make  his  headquaiters  at  the  firm's 
Witton  works  as  from  January  Ist  next,  when  correspondence  should 
be  addressed  to  the  company  there.  Until  that  date  letters  should 
be  sent  to  Farringdon  Avenue,  E.C. 

Me.  W.  S.  Wilson,  electrical  engineer,  of  Watford,  has  removed 
his  business  from  High  Street  to  larger  premises  in  Water  Lane. 

Messes.  W.  V.  Waite  k  Co.,  Ltd.,  announce  that  their  address, 
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from  January  let  next,  will  be  Alpha'  Workp,  Taffs  'Well,  Glam., 
where  they  have  taken  more  convenient  premises,  and  will  extend 
their  business  along:  additional  lines. 

Messes.  Watlington  &  Co.,  Ltd.,  announce  that  from  Christmas 
all  coramunirationa  should  be  addressed  to  them  at  their  new 
premises  at  Britannia  House,  -IS,  Milton  Street,  London,  E.G. 

Germany's  Electrical  Export.s.— Dminir  the  autumn 

of  this  year,  says  Elrlitrotfchmh  vnd  3fax,'/i  inenhau,  the  exports  of  the 
German  electrotechnical  industry  underwent  a  remarkable  expan- 
sion. While  in  September,  1911,  the  deliveries  of  electrotechnical 
products  abroad  totalled  8(),9.'53  quintals,  in  the  same  month  this 
year  the  ficrures  roce  to  102,106  quintals.  In  the  period  from 
January  to  Spptember  the  prn^fress  was  also  evenly  sustained,  reach- 
ing: a  total  of  808.620  quintals,  or  an  advance  of  54.698  quintals,  on 
the  amount  for  the  previous  year's  corresponding  period.  In  the 
values  of  the  exports  the  progrress  was  illustrated  by  the  differ- 
ence between  the  iicures  for  the  current  year  of  ]61'8  million 
marks,  and  those  for  last  year,  namely,  1.54'2.S  million  marks, 
and  this  improvement  was  effected  notwithstanding:  that 
the  most  important  articles  of  export  hitherto — viz,  cables- 
showed  a  considerable  retrog-ression.  Exports  of  thet<e  latter 
.articles  in  the  first  three-quarters  of  the  preceding:  year  were 
286,813  quintals,  ag:ainst  260.690  quintals  in  the  current  year.  The 
cause  of  this  decline  is  not  .so  much  the  lesser  exports  abroad,  as 
the  shrinkag:e  in  the  shipments  of  submarine  cables,  which,  in  the 
first  10  months  of  last  year,  were  exported  to  the  extent  of 
.59,83.5  quintals,  while  this  year  the  figures  fell  to  13,814  quintals. 
Contrasted  with  Swiss  exports  of  dynamos,  which,  in  the 
&rst  half  of  the  current  year,  showed  a  falling:  off  in  both 
quantity  and  value,  German  exports  of  these  g'oods 
in  the  first  eig:ht  months  registered  steady  improve- 
ment. The  January  to  August  figures  for  the  last 
six  years  in  double  centners  make  the  .following:  showing-: — 
1907,  468,341  ;  1908,  K32.829  ;  1909,  491.284  ;  1910,  569,394  :  1911, 
666,969  ;  and  1912,  706.407.  How  quickly  the  German  electrical 
industry  has  recovered  from  the  evil  effects  of  the  1907  year  of 
depression  is  shown  by  the  fact  that  in  that  year  Germany's 
exports  of  all  kinds  of  electrical  g:oods  agg-reg-ated  108'67  million 
marks,  whereas  in  the  current  year  the  figures  were  1 41*04  million 
marks.  Compared  with  Ia«t  year,  there  is,  too,  an  increase  of  4'35 
million  marks.  As  regards  the  export  of  individual  articles, 
advance  was  most  noticeable  in  small  dynamos,  motors 
and  transformers.  These  were  shipped  in  the  eight 
months  to  oversea  markets  to  a  total  of  63  920 
quintals,  against  53.305  quintals  in  the  corresponding  period, 
their  values  also  rising  from  ]r36  million  marks  to  1285 
million  marks.  Austria  was  the  chief  purchaser  and  took  10,637 
■quintals,  against  8,563  quintals  last  year.  The  exports  of  large 
dynamrs,  motors,  &c.,  of  above  5  quintals  in  weight  failed  to  main- 
taiu-the  height  of  the  previous  year,  the  figures  being  146,641 
quintals,  against  158,997  in  the  same  period  last  year.  'Values  also 
declined  from  19'36  million  marks  to  17  r>6  million  marks.  Ship- 
ments to  particular  countries,  however,  showed  numerous  increases. 
:  Thus,  Italy  took  1 762  million  marks' worth,  against  ]4'34  million 
in  the  preceding  period  ;  Belgium,  10,723  quintals,  compared 
with  7..504  ;  and  the  shipments  to  Argentina  rose  from  9.693  to 
17.453  quintals.  Notwith.^tanding  general  trade  shrinkage, 
exports  to  Japan  attained  the  figure  of  18.824  quintals.  Complete 
armatures  and  commutators  were  shipped  in  the  first  eight  months 
of  the  year  to  the  extent  of  26,018  quintals,  representing  a  v.ilue 
of  3'98  million  marks.  Important  purchasers  were  likewise  Italy 
and  Great  Britain.  The  export  of  electric  cable  in  this  period 
under  review  amounted  to  228,778  quintals,  the  relative  money 
worth  being  17'04  million  marks.  Holland  took  35,081  quintals,  or 
8,357  more  than  in  the  eight  months  of  the  forfgoing  year  ;  the 
exports  to  Japan  rose  from  33,441  quintals  to  34,160. 
Taking  third  place,  Argentina  was  a  purchaser  to  the  extent 
of  29,179  quintals,  or  3.792  more  than  in  the  previous  year 
In  Europe.  Sweden  took  24,499  quintals  and  Belgium  24,40'7 
quintals.  Lastly,  fittings  for  lighting  and  power  tram-mission.  \-c., 
were  exported  in  steadily  growing  volume,  the  figures  being  71,989 
quintals  last  year,  against  91,429  from  January  to  August  in  the 
current  year.  Values  likewise  increased  from  19'76to  24  37  million 
marks,  Russia,  Austria  and  Argentina  were  takers  together  of 
about  half  of  the  total  of  (iermany's  exports.- — Eiehtrotei-hn''k  mid 
3/ascJii/irtihuv. 

The  Advertisiiiff   Exhibition.— This  E.xhibition   was 

held  at- the  Horticultural  Hall,  Westminster,  during  last  week. 
.  The  Horticultural  Hall  certainly  does  not  lend  itself  to  the  exhibi- 
tion of  large  electric  signs,  but  there  are  innumerable  small  electric 
flash  and  transparency  signs  for  external  and  window  ufe,  and  why 
mpre  of  these  were  not  exhibited  must  remain  a  mystery.  Broadly 
speaking,  not  a  single  electrical  advertising  device  received  adequate 
representation,  though  honourable  exception  must  be  made  in  the 
case  of  the  British  Electrical  Federation,  the  activities  of  which  are, 
however,  chii- fly  concerned  with  tramcar  advertising.  The  Federa- 
tion is  able,  by  its  association  with  the  electricity  supply  under- 
takings in  24  districts,-to  offer  specially  favourable  terms  for  the 
supply  and  maint^ane^  of  electric  signs  of  any  kind,  but  the 
exhibits  shown  -were  practically  confined  to  improved  styles  of  plates 
for  advertisements  on  tramcar  and  other  vehicles,  and  to  trans- 
parency and  rocker  signs  for  the  same  purpose.  The  transparencies 
shown  included  "  orograph  "  plates  for  use  in  the  back  of  destina- 
tion boxes  and  small  panels  for  use  in  place  of  ordinary  shades, over 
the  other  lamps  used  to  illuminate  tramcars.  In  both  cases  the 
advertising  sign  is  as  effective  by  day  as  by  night,  and  since  the 
artificial  light  employed  by  night  has  necessarily  to  be  provided  for 
other  purposes,  the  rental  for  these  signs  is  actually  lower  than  the 
cost  of  the  energy  consumed  m  the  lamps. 


The  rocker  sign  mentioned  is  constructed  uilder  Huckle's  patent, 
and  employs  a  fi-in.,  eight-spoked  star  wheel  to  oscillate  an 
indicator  or  disk  device  in  any  appropriate  advertising  sign.  The 
star  wheel  is  actuated  by  a  metal  ball  rolling  to  and  fro  in  a 
runway  (as  the  vehicle  oscillates),  and  displacing,  in  one  direction 
or  the  other,  the  vanes  of  the  wheel,  which  reach  into  its  path  of 
motion.  The  mechanism  is  the  acme  of  simplicity  and  strength,  and 
the  driving  force,  being  that  of  gravity,  costs  nothing. 

Numerous  examples  of  electric  sign  transparencies — offering  con- 
siderable advantage  over  earlier  types  as  regards  artistic  effects  and 
durability — were  shown  by  the  Orograph  Process  Co.  In  all  the 
exhibits  including  transparency  signs,  appreciation  was  shown  of 
the  fact  that  "  spot "  effects  must  be  avoided — by  the  use  of 
reflected  illumination  or  by  placing  the  lamps  at  a  suitable  distance 
behind  the  transparency,  with  the  interposition  of  diffusing  screens 
if  necessary.  The  arrangement  of  the  illumination  with  regard  to 
the  subject  of  the  transparency  also  showed  a  marked  advance  on 
what  is,  even  now,  very  common  practice  on  users'  premises.  It  is, 
of  course,  essential  for  good  effect  that  lamps  should  be  placed 
behind  the  high  lights  of  the  design  or,  in  other  words,  the  artificial 
illumination  should  be  from  that  direction  which  is  assumed  by  the 
artist  in  designing  the  sign. 

It  is  to  be  hoped  that,  at  the  next  Advertising  Exhibition,  elec- 
trical activity  in  this  field  will  be  adequately  represented.  Apart 
from  electric  signs  proper,  pertinent  lines  for  exhibition  in  the 
recent  show  would  have  been  various  types  of  flasher  motors  and 
controllers,  electric  motors  for  use  with  multigraphing  machines, 
display  light  fittings  for  electrical  publicity. 

Sheflield. — Messrs.  Thos.  A.  Ashton,  Ltd.,  have  just 

secured  the  following  contracts  for  electrical  work  in  the  Sheffield 
district : — Penistone  Road  destructor,  lighting  ;  Corporation  Street 
baths,  lighting  and  bells  ;  Yorkshire  Garage  Co..  garage  and  body 
building  shop,  light,  power  and  telephones  ;  Swinton  U.D.U.,  water- 
level  indicating  system  between  re'servoir  and  pumping  station. 

Christmas   Holidays. — The   Cable  Accessories  Co., 

Ltd,,  of  Britannia  Street  Works,  Tividale,  announce  that  their  works 
will  be  closed  until  the  Monday  morning  following  Christmas. 

The  Midland  Electric  MANUFAcrrEiNG  Co.,  Ltd.,  Rea 
Street  South,  Birmingham,  announce  that  their  works  will  be  closed 
from  noon  on  Tuesday  next,  December  24th,  until  the  morning  of 
Wednesday,  January  1st,  for  stocktaking.  A  small  office  staff  will 
attend  to  urgent  correspondence. 

Banhruptey  Proceedings. — Samuel  Lord,  director  of 

a  limited  company,  18,  James  Street.  Liverpool. — The  first  meeting 
of  creditors  in  this  matter  was  held  at  the  oifi'-es  of  the  Official 
Receiver,  Union  Marine  Buildings,  11,  Dale  Street,  Liverpool,  last 
week,  when  it  was  reported  that  the  receiving  order  was  made 
on  the  debtor's  own  petition,  and  according  to  the  statement  of 
affairs  the  liabilities  amounted  to  £3,338.  and  were  made  up  of 
the  claims  of  unsecurtd  creditors,  £1,190,  three  contingent  liabilities 
of  £2,144,  the  whole  of  which  were  expected  to  rank  for  dividend, 
and  preferential  claims  for  £i.  The  assets  cr^nsisted  of  a  watch, 
chain  and  two  rings,  valued  at  £2,  and  one  fully  paid-up  £1  share 
in  the  Lord  Howe  Electrical  Engineering  Co.,  Ltd.,  valued  at  10s., 
making  a  total  of  £2  10s.  The  failure  was  attributed  to  the 
difficulties  of  the  firm  of  the  Howe  Electrical  Engineering  Co., 
which  had  been  caused  by  bad  trade,  bad  debts,  and  losses  on  con- 
tracts. The  debtor  stated  that  he  was  employed  as  managing 
director  of  an  Electrical  Engineering  Co.  at  a  salary  of  £3  a 
week  ;  and  about  18  years  ago  he  was  admitted  into  a  partnership 
with  two  others  under  the  style  of  the  Howe  Electrical  Engineering 
Co.,  paying  £600  into  the  partnership,  which  sum  be  borrowed  on 
the  security  of  his  reversionary  interest  in  his  father's  estate,  the 
loan  be-ng  repaid  on  his  mother's  death,  when  the  estate  was  dis- 
tributed. About  15  years  ago  one  of  the  partners  retired,  and  the 
debtor  continued  the  business  at  Redcross  Street,  Liverpool,  with 
Mr.  Wesley  Sutton,  the  other  partner,  when  a  Mr.  J.  W.  Garsden 
was  admitted  into  partnership,  and  a  branch  was  opened  at  Black- 
burn. In  September,  1909,  the  partnership  assets,  with  the  excep- 
ticn  of  bock  debts,  were  sold  to  a  company  called  the  Howe 
Electrical  Engineering  Co.,  Ltd.,  for  £1,200  in  cash,  and  £2,400  in 
shares,  the  partne rthip  liabilities  not  being  taken  over  by  the 
company.  On  October  30th,  1909,  the  debtor  and  Mr.  Garsden 
paid  Mr.  Sutton  £100  on  the  dissolution  of  the  partnership,  and  in 
the  deed  of  dissolution  they  agreed  to  indemnify  him  against  all 
liabilities.  The  company  only  lasted  until  February,  1911,  when  it 
was  voluntarily  liquidated,  part  of  the  assets  being  acquired  by  a 
new  company,  in  the  employment  of  which  the  debtor  was  at 
present.  The  debtor  stated  that  the  whole  of  the  cash  consideration 
of  the  sale  in  October,  1909,  was  applied  in  payment  of  trade 
liabilities,  but  the  book  debts  turned  out  so  very  badly  that  nothing 
remained  wherewith  to  pay  the  cash  creditors.  One  of  the  cash 
creditors  in  May  last  obtained  judgments  against  Messrs.  Sutton 
and  Garsden  and  the  debtor.  Garsden  filed  his  own  petition  in 
June  last  in  the  Blackburn  Court,  and  proceedings  were  taken 
against  Mr.  Sutton  in  the  Liverpool  Court  in  November  last,  in 
respect  of  the  judgment,  and  each  partner  had  now  been  adjudicated. 
There  was  not  a  quorum  of  creditors  present,  and  the  matter  was 
therefore  left  with  the  Official  Receiver. 

The  hearing  of  a  bankruptcy  motion  took  place  at  Blackburn 
County  Court,  on  December  12th.  when  Mrs.  Annie  Simpson,  widow. 
Birkenhead,  applied  for  a  decision  of  the  trustee  in  the  estate  of 
John  Wm.  Garsden,  electrical  engineer,  in  Duke's  Brow,  rejecting 
her  claim  of  £1,183  8s.  9d.,i  to  be  reversed.  Garsden  formerly 
carried  on  business  as  an  electrical  engineer  in  partnership  with 
Samuel  Lord  (applicant's  brother)  and  Wesley  Sutton.  That 
partnership  continued  until  September,  1909,  applicant  having  lent 
e.    considerable    sum   of  money   to   the   partnership.      When   the 
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partnership  was  dissolved,  the  partnership  assets  were  transferred 
to  the  Howe  Electrical  En(?inoerinff  Co.  In  .Tune  last  applicant 
recovered  jmlgment  apainst  Oareden  and  the  two  other  partners. 
Then  Oarsdeu  became  bankrupt,  and  MrB.  Simpson  put  in  proof  in 
the  ordinary  formal  way,  but  the  trustee  rejected  it  on  the  ground 
there  were  joint  partners.  The  application  was  dismissed,  with 
costs 

Electrical  Tapes. — ^Messrs.  John  MacLenna.v  &  Co., 

of  Glasgow  and  London,  who  specialise  in  fine  cotton  tapes  such  as 
are  largely  used  by  electrical  enprineers  for  insulatini;  purposes, 
were  recently  awarded  the  New  Zealand  Government  contract  for 
railway  cords. 

For  Sale. — 'I'lic  Ayr  T.C.  has  for  sale  one  5()-i.h.i'. 
Belliss  compound  engine,  direct  coupled  to  a  25-KW.  Binjrle-phase 
alternator,  with  exciter,  and  one  20-1. ii. P.  Belliss  compound  engine. 
See  our  advertisement  pages  to-day. 

Catalojiiies   and    I-ists, — Mk.ssrs.    I^m-k's    Ki.ectkic 

Lawi"  Co.,  Ltd.,  Hythe  Road,  VVillesden. — This  firm  has  recently 
issued  four  dilFerent  picture  postcards  in  colour  emphasising  the 
strenpth  and  economy  merits  of  the  Ela.'ita  motal-61ament  lamps. 

The  Bhitish  Thomson-Hoi  sto.v  Co.,  Ltd.,  Rujiby. — Folder  re- 
latini;  to  their  "Fabroil"  pinions  which  were  described  in  our  paires 
some  months  ago.  We  understand  that  the  pinions  are  beinir  very 
widely  used  for  driving  cranes,  pumps,  printing  presses,  Xo.  Also  a 
folder  showing'  and  giving  prices  of  the  firm's  electric  oonvectors 
and  radiators. 

Bkitish  Thomson-Houston  Co.,  Ltd.,  London,  E.C.— 8-page 
booklet  (No.  2,302)  giving  information  respecting  their  B.T.H.- 
Edison  carbon  lamps. 

The  a. eg.  Electkical  Company  ok  South  Africa,  Ltd, 
Caxton  House,  London,  S.W. — A  batch  of  publications  has  been 
received  as  follows  : — 42-page  illustrated  catalogue  very  fully 
describing  the  Tirrill  automatic  voltage  regulators ;  pamphlets 
describing  respectively  A. E.G.  electric  crucible  furnaces,  house  water 
supply  pumps,  3'6-10O  up.  c.c.  motors  and  generators  with  auxilinry 
poles,  electric  sinking  pumps  and  cables,  and  in  mo.st  cases  tabulating 
prices  and  other  information  ;  reprint  describing  the  Uornian  Long 
electric  generating  stations  at  Middlesbrough ;  and  an  article 
relating  to  rellector  selection  and  height  of  suspension  for  street 
lighting  metal- filament  lamps. 

Messrs.  Neville  Williams  ^;  Co.,  ,SOa,  Southwark  Street, 
London,  S.E. — Pamphlet  illustrating  their  "Ensign"  standard 
pattern  electric  fire,  and  the  "Ensign"  fire-box.  The  former  gives 
a  red-hot  appearance,  and  is  made  for  all  voltages  up  to  2."iO  volts. 
It  is  a  simple  design  in  iron,  with  a  copper  ledge  in  front,  and  is 
suited  for  halls,  smoke-rooms,  otficea,  Ate.  A  1:.'  months'  guarantee 
is  given  with  the  heater  wire. 

Messrs.  Litholite,  Ltd.,  5.5  and  57,  Hackney  (irove,  London, 
N.E. — Revised  sheet  No.  Itl,  showing  and  giving  prices  of  standard 
Litholite  insulators,  including  tube  -  end  bushes,  lampholder 
insulators,  electrolier  nipples,  ^;c. 

Mr.  H.  D.  Bokkt,  ',1,  Billiter  Square,  London,  E.G.,  sends  a  list  of 
sailings  for  1913  for  ves-sels  of  the  Deufschp-Australische  Dampf- 
schifEs-Gesi'llschaft,  from  Hamburg,  Rotterdam,  Antwerp,  Lisbon 
and  Scandinavia  to  South  Africa,  Australia  and  Netherlands  India. 
Messrs.  Ba.xendale  *:  Co.,  Ltd.,  Miller  Street,  Manchester.  - 
Very  fine  bound  catalogue  of  120  pages,  art  paper,  admirably  illus- 
trated, covering  their  electric  light  fittings.  Alphabetical  and 
numerical  indexes  precede  illustrations  of  great  varietie.s  of  decigns 
of  brackets,  ceiling  fittings,  pendants,  electroliers.  Holophane 
fittings,  wireless  cluster  fittings,  hall  lamps,  table  and  floor 
standards,  church  pendants,  linen,  glass,  bead  and  bamboo  shades, 
and  accessories. 

The  British  Insulated  and  Helsby  Cables,  Ltd.,  Helsby, 
near  Warrington. — Two  new  leaflets,  one  describing,  and  tabulating 
sizes  and  prices  of,  the  Helsby  patent  condensers,  "Telephone" 
type,  and  the  other  the  "  Power "  type  for  the  improvement  of 
power  factors  and  the  suppression  of  arcing  in  contact  breakers  and 
switches,  and  for  high-voltage  lighting  on  A.c.  circuits  with  metal- 
filament  lamps. 

The  Concordia  Electric  Wire  Co.,  Ltd.,  Crown  Parade, 
Cricklewood  Lane,  N.W.- -Priced  leaflet  respecting  the  "Johnston  " 
automatic  pipe  wrench  and  spanner. 

The  British  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria  Street, 
London,  E.C. — Leaflets,  in  their  uniform  style,  relating  to  aluminium 
switch  connections,  aluminium  field  coils,  aluminium  in  the  gas 
indastry,  and  the  erection  and  jointing  of  alnminium  overhead 
conductors. 

The  Walsall  Electrical  Co.,  Ltd.,  .57,  Bridge  Street, 
Walsall. — i.S-page  catalogue  (January),  well-illustrated,  with  care- 
arranged  prices,  brought  out  in  very  clear  figuring.  The  con- 
tents include  switchboards  for  various  kinds  of  service,  switches, 
cut-outs,  fuses,  and  fuseboards,  motor-starters,  various  electric 
meters,  and  other  instruments.  Owing  to  radical  alterations  in 
prices,  clients  should  have  this  new  catalogue,  and  a  note  of 
discounts,  without  delay. 

The  Hurley  Machine  Co.,  Chicago. — 16-page  pocket  pamphlet. 
attractively  illustrating  their  "  Thor  "  electric  wringers  and  washing 
machines. 

The  Electkical  Co.,  Ltd,  122-124,  Charing  Cross  Road, 
London,  WC— 56-page  illustrated  pamphlet  (No.  13)  containing 
descriptive  and  tabulated  information  relating  to  their  electric 
heating  and  cooking  material,  copiously  illustrated  and  priced.  The 
lines  covered  include  flat-irons,  for  domestic  service,  and  for 
heavier  work  in  laundries,  tailoring,  and  other  establishments, 
electric  kettles,  coffee  makers,  toasters,  sterilisers,  water,  boilers, 
cooking  ranges,  ovens,  Bastian  heaters,  and  so  forth.  Copies  of  the 
catalogue  will  be  sent  on  application. 


Book  \oiices,~-Whi/akcrs  Almanack,  1013. — London  : 
Half-bound  edition,  28.  Cd.  net ;  paper  covers.  Is.  net. — To  the  office, 
'Whitiikfr  is  as  necessary  as  a  directory  ;  to  the  library  of  the  render 
or  student,  as  essential  as  the  dictionary — perhaps  more  so,  in  cases. 
To  both  it  comes  with  the  regularity  and  promptness  of  the  income- 
tax  paper,  but  it  receives  the  welcome  always  accorded  to  old 
friends.  The  work  has  deservedly  a  great  popularity  in  many 
countries,  and  at  home  Whilalu r  is  a  household  word.  The  present 
is  its  loth  annual  api>earauce  since  Joseph  Whitaker  first  brought 
together  his  heterogeneous  collection  of  notes,  newspajier  cuttings, 
and  Blue  Book  extracts  in  a  form  for  publication.  The  present 
editor  has  included  a  number  of  new  features,  bringing  the  contents 
up  to  date,  among  them  being  articles  on  the  Insurance  Act,  Labour 
Cnrest,  tables  dealing  with  the  devolution  of  intestates'  estates,  the 
last-named  being  an  old  feature  restored. 

Tlu-  Jn/rrmiliomil  W'hitahi'r.—'Lonion.  Cloth,  2s.  net.  After 
what  we  have  said  of  the  above,  little  need  be  said  in  commendation 
of  this  new  volume.  Naturally  there  is  not  the  need  among 
English-speaking  abroad  for  precisely  the  same  information  as  in 
the  home  edition,  so,  in  the  place  of  some  sections,  the  Intrrnalional 
editor  ha-s  given  more  complete  information  relating  to  other 
nations.  The  first  part  deals  with  the  relative  functions  of  the 
components  of  the  universe,  the  second  with  a  general  description 
of  the  earth,  physical  geography.  i:c.  ;  the  third,  which  really  forms 
three-quarters  of  the  entire  book,  deals  with  each  nation,  its  area, 
population,  history,  industry,  trade,  communications,  and  so  forth, 
the  fourth  giving  a  list  of  British  and  American  diplomatic  and 
Consular  representatives  in  foreign  countries.  This  summary  of 
contents  should  indicate  to  our  readers  the  almost  certainty  of  the 
book  containing  matter  which  will  be  of  value  to  them  when  going 
abroad  or  if  already  there.  We  understand  that  the  first  issue  of 
the  book  is  already  exhausted  and  a  reprint  is  now  in  hand. 

Wliitukern  ]'ieruij'\  Baronetaije.  Knitihtaiji'  and  Companion'Kje  for 
/.v/J.— London  :  5s.  net.  This  is  a  third  work  received  from  the 
same  publisher.  It  has  now  reached  its  seventeenth  edition.  The 
great  bnlk  of  the  contents  consists  of  an  alphabetical  directory  of 
peers,  baronets,  knights  and  Privy  Councillors,  together  with  sons 
and  daughters  of  peers,  dowager  ladies.  Lords  of  Session,  Scottish, 
Irish,  Colonial,  missionary  and  retired  bishops.  Companions  of 
Orders  of  Knighthood,  Maltese  Peers,  iio.  It  is  a  low-priced  guide 
to  these  charmed  circles,  and  is  therefore  a  popular  one.  Every 
effort  has  been  made  to  ensure  accuracy,  but  if  any  of  our  readers 
happens  to  find  his  name  missing  from  the  list,  we  hope  he  will  not 
communicate  with  us,  for  the  editor  may  not  be  altogether  respon- 
sible for  the  omifsion. 

Hiilfs  of  Golf. — The  Royal  Insurance  Co.,  Ltd.,  1,  North  .lohn 
Street,  Liverpool,  has  issued  the  sixth  edition  of  this  excellent  little 
pocket  set  of  rulfs.  It  contains  important  alterations  made  at  the 
autumn  meeting  of  the  Royal  and  Ancient  Golf  Club  of  St.  Andrews, 
and  a  comprehensive  index,  and,  we  are  sure,  would  be  very  accept- 
able to  our  golfing  readers.  The  company  will  be  pleased  to  forward 
copies  as  far  as  their  stock  will  permit. 

"The  Practical  Electrician's  Pocket-book  and  Diary,  1913. 
London  :  S.  Rentell  i;  Co..  Ltd.     Price  Is.  net. 

"Winding  Engines  and  Winding  Appliances."  By  George 
McCuUoch  and  T.  Campbell  Futers.  1912.  London:  Edward 
Arnold.     Price  21s.  net. 

''  I'ronvilinijx    of    the    American  Society    of    CivU   Engineers." 
Vol.  .XXXVIII,  No.  9.     November,  1912.     New  York:  The  Society. 
"  Regulations  and   Syllabuses  for  the  Examinations  in  Science 
and  Technology,  1913."     London  :  Wyman  &  Sons.     Price  3d. 

"  Recherches  Experimentalcs  et  Theoriques  snr  La  Commutation 
dans  les  Dynamos  a  Courant  Continu."  By  A.  Maudnit.  1912. 
Paris  :  H.  Dunod  i:  E.  Pinat.     Price  9  fr. 

"  Journal  of  the  University  of  Liverpool  Engineering  Society." 
Vol.  I,  No.  2.  December,  1912.  Liverpool:  University  Press. 
Price  Is.  (id.  net. 

"  I'ransact ions  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders.''  Vol.  XXIX,  Part  2.  December,  1912.  New- 
castle-on-Tyne  :  The  Institution.     Price  os. 

"  La  Telegraphic  sans  Fil  pourTous."  By  F.  Duroquier.  Paris  : 
E.  Orlhac.     Price  3  fr. 

"Science  Abstracts."  Vol.  XV,  Part  2.  November  25th,  1912. 
Sections  A  and  B.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  fid. 
net  each. 

"  A  Laboratory  Manual  of  Alternating  Currents."  By  John  H. 
Morecroft.  1912.  London:  Longmans,  Green  &  Co.  Price 
7s.  ed.  net. 

Dissolutions    and    Liqnidations.  —  Cowpee  -  Coles 

Inventions  Development  Co.,  Ltd. — This  company  is  winding  up 
voluntarily,  with  Mr.  W.  Craddock,  10,  Vestris  Road,  Forest  Hill, 
as  liquidator. 

Hartlepool  Electbic  Tbamways,  Ltd.— At  a  meeting  held 
at  Electrical  Federation  Offices  in  London  on  November  2oth,  it  was 
resolved  to  wind  up  voluntarily,  with  Messrs.  H.  W.  Davis  and 
H.  A.  Stagg  as  liquidators.  A  meeting  of  creditors  is  called  for 
December  30th. 

Rose's  Recobdino  Target  Co.,  Ltd.— A  meeting  is  called  for 
January  20th  at  So,  Gracechurch  Street,  E.G.,  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr  J.  Leith. 

Punjaub  Electric  Traction  Co.,  Ltd. — A  meeting  is  called 
for  January  16th  at  Broad  Street  House,  E.C,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  W.  L.  Waite. 

Calendars  for  1913. — Messrs.  Bruce  Peebles  &  Co., 

Ltd.,  of  Edinburgh,  have  again  favoured  us  with  one  of  their  khaki- 
coloured  desk  blotting  pads.  Along  the  top  border  there  is  a  com- 
plete calendar  for  the  coming  year,  and  on  the  right-hand  side,  as 
before,  there  is  an  ample  supply  of  squared  pajjer,  also  a  number  of 
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illustrations,  with  abridged  specifications  and  tabulated  particulars 
and  prices,  of  various  electrical  machinery  manufactures  of  the 
firm,  also  views  of  the  works.  The  right  hand  side  is  probably  a 
convenient  position  for  this  material  if  desks  are  less  congested 
than  those  of  an  editorial  office  must  be. 

Messes.  Simplex  Con'duit,s.  Ltd  ,  of  Garrison  Lane,  Birmingham, 
have  sent  us  one  of  the  excellent  pocket  diaries  which  for  some 
years  have  constantly  reminded  u^  of  their  good  taste.  The  diary 
is  printed  on  sectional  paper,  a  week  to  an  opening  ;  at  the  be- 
ginning and  end  of  the  book,  and  nowhere  else,  some  particulars 
are  given  of  the  many  Simplex  specialities,  together  with  a  model 
specification  and  a  collection  of  useful  data.  Neatnes.^  and  con- 
venience are  marked  features  of  this  useful  companion. 

The  Vict.v  Electrical  Co.,  Ltd.,  of  iiO,  Queen's  Road,  Battersea. 
S.W.,  has  issued  a  wall  calendar  for  191;!,  with  monthly  tear-off 
slips. 

Messrs.  Mawdsley's,  Ltd  ,  of  Zone  Works,  Dursley,  Glos.,  have 
sent  us  a  wall  calendar  for  191S  with  monthly  slips.  The  design  is 
very  pleasing,  and  the  copy,  in  suitable  colouring,  of  "  A  Lassie 
from  Lancashire,  "(W.  E.Webster),  in  an  old  plaid  shawl,  with  an 
appropriate  setting  with  smoky  chimneys  in  the  background  (wait 
till  all  those  mills  are  electrified  with  Mawdsley's  motors  1)  is  quite 
appropriate  for  an  industrial  calendar. 

From  Messrs.  Stewart  >t  Lloyds,  Ltd.,  of  Winchester  House, 
London,  E.G.,  we  have  received  a  moat  acceptable  hanging  or  desk 
calendar  with  monthly  slips  in  a  neat  white  and  gold  frame. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — Mr.  Bell,  the  city  electrical  engineer,  has 
recently  presented  a  report  to  the  Electricity  and  Cleansing  Com- 
mittees adverse  to  the  proposal  to  install  a  refuse  destructor  and 
utilise  the  waste  heat  for  generating  electricity.  Mr.  Bell  shows 
what  is  fairly  well  understood  now.  that  there  is  no  saving  in  using 
refuse  instead  of  coal  as  fuel  under  the  conditions  obtaining  in  the 
modern  power  station,  and  suggests  that  the  available  power  might 
be  employed  in  making  artificial  paving. 

Argentina. — Messrs.  Arias  and  Torres  have  obtained  a 
20  years'  concession  for  an  electric  light  station  at  Vera  (Sante  Fe), 
and   also  one  for  a  similar  period  in  San  Lorenzo  (Santa  Fe). 

Messrs.  J.  G.  White  i:  Co.  have  applied  to  the  Legislature  of  the 
Province  of  San  Juan  for  a  concession  to  make  use  of  the  various 
water  powers  in  the  province  for  electric  power  stations,  which 
would  embrace  nearly  the  whole  of  the  province. 

According  to  the  ll'Tieic  of  tlir  Itirfr  Phiti',  the  question  of  the 
electric  light  concession  in  the  city  of  Buenos  Ayres  is  still 
engaging  the  attention  of  the  authorities.  A  new  phase  has  been 
given  to  it  by  Jlessrs.  Lacroze  Bros,  who,  after  numerous  interviews 
with  the  members  of  the  Council,  expressed  their  willingness  to 
accept  a  concession  from  the  Corporation  under  the  same  terms  as 
those  accorded  to  the  German  Electric  Light  Co.,  and  more  recently 
to  the  Italo-Argentino  Co.  According  to  the  local  Press,  however, 
this  willingness  on  the  part  of  Messrs.  Lacroze  will  not  overcome 
the  question  raised  by  the  German  Electric  Light  Co.,  unless  the 
decree  of  the  Minister  of  Public  Works  regulating  the  law  which 
granted  the  concession  to  Mes.^rs.  Lacroze  is  derogated.  It  would 
appear  that  the  only  method  of  finally  arriving  at  a  solution  would 
be  by  Congress  derogating  this  law,  and  our  contemporary  says  it 
will  require  very  strong  grounds  of  argument  before  taking  such 
a  step. 

The  plans  relative  to  the  installation  of  a  hydro-electric  power 
station  in  the  district  of  the  Rio  Tercero  works,  have  been  approved. 
The  work  is  to  be  done  by  the  Central  Argentine  Railway,  and  the 
cost  will  amount  to  |150,000.— 7if((>H'  of  th<-  Birer  Plate. 

Bing:ley.— At  the  request  of  the  U.D.C.,  the  Electricity 
Cummittee  of  the  Bradford  Corporation  has  decided  to  supply  elec- 
tricity to  Bingley  district  at  the  usual  rate.  The  cost  of  installation 
will  amount  to  about  £4,000. 

Birmingham. — The  Electric  Supply  Committee  of  the 
City  CouncU  has  had  under  further  consideration  the  scheme  for 
making  extensions  to  the  electricity  undertaking  which  have  been 
rendered  necessary  by  the  steady  increase  in  output  during  recent 
years,  and  especially  since  the  extension  of  the  city  area.  Some 
time  ago  the  Corporation  decided  to  seek  Parliamtntary  powers  to 
acquire  from  the  Birmingham  Tame  and  Rea  Drainage  Board  for 
extension  purposes  about  17  acres  of  land  situated  between  the 
Nechells  destructor  and  the  bacteria  beds  of  the  sewage  farm  at 
Saltley,  and  also  to  raise  additional  capital  to  the  extent  of 
£500,000  for  the  purchase  of  the  site  and  the  erection  thereon  of 
the  necessary  works.  Under  the  scheme  of  Mr.  R.  A.  Chattock,  the 
engineer,  it  is  proposed  to  erect  eventually  buildings  and  plant 
capable  of  producing  100,000  KW.,  but  the  work  will  be  carried 
out  in  sections  as  the  development  of  the  undertaking  may  warrant. 
If  the  proposals  meet  with  the  City  Council's  approval  it  is  intended 
to  commence  next  spring  with  the  first  section  ;  this  provides  for 
the  putting  down  of  buildings  and  plant  for  25,000  KW.  at  an 
outlay  estimated  roughly  at  £250,000.  The  Committee  has 
generally  approved  of  the  idea,  but  before  settling  the  details  of  the 
scheme,  some  of  the  principal  stations  in  the  country  are  to  be 
visited  in  order  that  the  Committee  may  see  for  itself  recent 
developments  in  plant,  ice.  Afterwards  the  question  of  estimates 
will  be  discussed,  and  the  report  and  recommendations  of  the  Com- 
mittee presented  to  the  City  Council. 


Blaclibarn. — The  tbwn's  first  electrically-driven  weaving 
shed,  the  India  Mill  of  the  Little  Harwood  Manufacturing  Co., 
has  started  with  between  200  and  300  looms  each  with  its  own 
motor. 

Bolton. — The  B.  of   T.  has  formally  approved  of  the 

construction  of  the  new  generating  station  at  Back-o'-th'-Bank. 
The  scheme  involves  an  expenditure,  for  buildings  and  plant,  of 
£120,000. 

Bo'nes.s, — The  T.C.  has  decided  to  borrow  an  additional 
£1,000  to  carry  out  further  extensions  upon  the  burgh  electric 
light  installation. 

Bradford. — As  a  result  of  the  action  of  the  Drighlington 
and  (xildersome  Gas  Co.  in  increasing  the  price  of  gas  supplied  to 
the  Hunsworth  (Yorks.)  D.C,  it  was  suggested  that  the  Corpora- 
tion should  be  requested  to  extend  its  electric  lighting  system 
from  Tong  Street,  Bradford,  to  Huusworth,  and  eventually  it  was 
resolved  that  the  Corporation  should  be  asked  to  receive  a  deputa- 
tion from  the  Hunsworth  Council  to  discuss  the  matter  of  suppying 
electric  light  for  Hunsworth. 

Carlisle. — The  Electricity  Committee  of  the  T.C.  has 
decided  to  entertain  applications  for  the  hire,  hire-purchase,  or 
purchase  from  the  electricity  works  of  electric  cookers,  heating 
appliances,  tV:c. 

Continental  Kotes, — Denmakk. — An  important  scheme 
— that  of  establishing  a  plant  at  Holmstad,  in  Western  Sweden — 
to  utilise  certain  available  water-power  in  the  generation  of  elec- 
trical energy,  and  to  transmit  the  same  to  Copenhagen  for  lighting 
and  power  purposes,  is  at  present  under  consideration.  It  is  stated 
that  15,000  H.P.  is  available. 

Sweden. — A  correspondent  writes  that  the  idea  of  transmitting 
electrical  energy  from  the  Trollhattan  waterfalls  to  Denmark  by  a 
submarine  cable  from  Seania  to  Zeeland,  over  the  .Sound,  has  been 
under  discussion  in  interested  circles  for  a  considerable  time.  It  is 
now  reported  from  Copenhagen  that  an  agreement  has  been  made 
between  the  South  Swedish  Power  Co.  and  the  Xorth  Zeeland 
Electrical  Works  and  Tramway  Co.  for  the  transmission  of  about 
10  million  units  per  year  from  TroUhiittan  to  Zeeland.  This  con- 
tract is  the  result  of  negotiations,  carried  on  since  last  summer 
between  the  two  contracting  parties,  and  there  is  no  doubt  that 
the  coal  famine  in  Zeeland  last  summer,  in  consequence  of  the 
British  coal  strike,  acted  as  an  impetus  to  the  speedy  realisation  of 
the  idea  embodied  in  the  agreement  made.  The  i^rmission  of  the 
respective  Governments  has  not  yet  been  obtained,  but  it  is  thought 
that  the  Swedish  Government  will  raise  no  objection  to  such  an 
arrangement,  by  means  of  which  the  surplus  energy  from  Troll- 
hattan, which  is  now  wasted  owing  to  the  lack  of  consumers,  can 
be  made  use  of.  As  far  as  the  consent  of  the  Danish  Government 
is  concerned,  it  is  merely  a  matter  of  form.  Having  crossed  the 
Sound,  the  submarine  cable  will  be  landed  somewhat  to  the  north 
of  Elsinore,  and  the  electrical  energy  conveyed  to  a  sub-station, 
from  which  it  is  to  be  distributed  to  Copenhagen,  where  the  Danish 
company  is  running  several  tramways,  and  to  other  places  in  the 
northern  part  of  Zeeland. 

Crewe. — The  T.C.  has  decided  to  replace  the  oil  lamps 
used  for  public  lighting  at  Church  Coppenhall  with  electric  lamps, 
at  an  estimated  cost  of  £i.S0,  for  which  a  loan  is  to  be  applied  for. 
The  annual  cost  of  maintenance  will  be  £2  198.  6d.  per  60-0  P.  lamp, 
or  £2  per  16-c.i'.  lamp. 

Croydon. — At  the  last  meeting  of  the  Education  Com- 
mittee a  report  from  the  General  Purposes  Committee  was  con- 
sidered recommending  the  expenditure  of  £954,  in  addition  to  the 
ordinary  estimates  of  the  Committee,  for  improving  the  artificial 
lighting  in  10  schools  by  converting  the  present  lighting  from  fiat- 
flame  gas  burners  to  electric  light.  Councillor  Newnham  moved  that 
the  question  be  referred  back.  It  would,  he  said,  cost  only  £87  to 
satisfactorily  light  the  schools  by  incandescent  gas.  Councillor 
West  said  that  Councillor  Newnham's  remarks  were  somewhat  mis- 
leading. The  £87  was  only  for  converting  the  present  flat-flame 
to  incandescent  burners,  but  the  gas  company  said  that  would  be  very 
unsatisfactory.  Incandescent  gas  required  special  fittings,  and  the 
coat  of  properly  equipping  the  schools  would  be  over  £1,000.  It  was 
pointed  out  that  the  Winterbourne  Road  School,  with  an  accommoda- 
tion for  1.376  children,  cost  on  an  average  £20  a  year  for  electricity, 
whichincluded  replacement  of  old-fashioned  lamps  by  newones.  Port- 
land Road,  with  accommodation  for  1,483,  was  lighted  by  incan- 
descent gas,  at  an  average  cost  for  the  three  years,  without  any 
extraordinary  expenditure,  of  £28  a  year.  At  Tavistock  Road  the 
average  cost  was  £16  for  electricity,  against  Princess  Road, 
with  about  the  same  accommodation.  £19  for  gas.  There  was 
a  saving  of  about  £50  a  year,  which  would  represent  a  capital 
expenditure  of  £1.000.  Councillor  Roberts,  replying,  said  that  if 
they  were  to  fit  up  the  schools  properly  with  incandescent  gas 
according  to  the  gas  company's  ideas  they  wonld  have  to  spend 
£1.100.  On  the  question  being  put  to  vote,  the  amendment  was 
carried  by  13  votes  to  9. 

Barton  (near  Barnsley).— The  U.D.C.  has  again  bad 

under  consideration  the  question  of  having  the  district  lighted  by 
electricity.  The  Electrical  Distribution  of  Yorkshire,  Ltd ,  which 
submitted  terms,  stated  that  its  figure  was  £9  15s.  6d.  per  "pole," 
which  included  the  full  equipment.  The  estimated  cost  for  the 
respective  localities  would  be  :  Darton,  40  lamps.  £391  ;  Staincross 
and  Mapplewell,  60  lamps,  £664  ;  Barugh  and  Higham,  46  lamps, 
£449  ;  approximate  total,  £1,504.  The  poles  would  be  of  wood  ;  if 
steel  poles  were  used  the  increased  approximate  cost  would  be  30 
per  cent.  It  was  decided  to  rpfer  the  matter  to  the  Lighting 
Committee, 
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Dawlish. — At  a  meeting  of  the  U.D.C.,  on  the  lltli  inst,, 

the  surveyor  presented  a  summary  of  the  tenders  received  for 
liphtinfT  thu  town  from  the  CJas  Co.,  and  the  Electric  JAght,  Co. 
Resolutions  were  adopted  by  the  Council,  the  effect  of  which  is 
that  the  town  will  be  aujiplied  with  34  electric  liphtsat  £,!',  2b.,  and 
106  at  £2  17s.  per  lamp  (*6.S7),  a  reduction  of  £13  10s.  on  the  gas 
contract. 

Edinburfrh. —  Recently  tlie  Corporation  decided  to  obtain 
estimates  of  the  coat  of  lijrhtinjf  the  Caltoii  Hill  by  high-pressure 
gas.  At  a  meetinpr  of  the  Parks  Committee  last  week,  however,  it 
was  agrreed  that  the  electric  liuhtintr  department  should  have  an 
opportunity  of  reconsiderin;;  its  tender  for  the  liKhtin^,'■  of  the  hill, 
and  with  this  objeet  in  view  the  matter  was  remitted  bock  to  a  sub- 
committee. 

firavesciul. — The  T.C.  intends  applying  to  the  L.(i.li. 

for  a  loan  of  £2,70ii  for  the  electricity  undertaking,  and  for  £30li 
in  respect  of  that  at  Northtleet.  The  Empire  ('enient  Co.,  which 
desires  a  lar(,'e  supply  of  current,  has,  it  is  stated,  decided  to  accept 
the  terms  of  the  T.C.  as  to  the  supply  and  fjuarantee. 

Ileywood, — At  a  special  ineetinjj  of  the  Electricity  and 
Tramways  Committee,  the  report  of  Mr.  S.  J.  Watson,  electrical 
entfineer  of  Bury,  on  the  eeneral  condition  of  the  electricity  under- 
taking-, was  discussed.  The  Committee  decided  that  consideration 
be  deferred,  and  that  Mr.  Watson  be  asked  to  attend  the  next 
meeting. 

Hindle.V. — The  agreement  between  the  Lancashire  Power 
Co.  and  the  Council  for  the  supply  of  electricity  in  bulk  is  to  be 
revised  to  the  extent  that  (1)  the  electricity  will  be  measured  at 
the  sub-station  where  it  is  transformed  for  the  service  of  the 
Council ;  (2)  that  the  charge  will  be  at  the  reduced  rate  of  £4 
per  KW.  ;  and  (3)  an  acknowledgment  of  Jt  1  Is.  Id.  for  large  con- 
sumers supplied  by  the  Power  Co.,  will  be  paid  to  the  Council 
annually  in  recognition  of  the  Council's  rights.  A  letter  has  been 
received  from  the  Board  of  Trade,  stating  with  regard  to  the  above 
revised  agreement  that,  under  the  circumstances,  the  Board  reserves 
for  the  present  further  consideration  of  the  question  of  revoking 
the  Hindley  Electric  Lighting  Order,  1901. 

Hove. — The  T.C.  on  December  li'th  decided  by  i'.")  votes 

to  4  to  proceed  with  the  Bill,  the  clauses  of  which  include  powers 
to  purchase  the  undertaking  of  the  electric  light  company. 

Hyde. — On  the  motion  of  Councillor  Pope,  Lhi'  T.C.  has 
instructed  the  Highways  Committee  to  consider  and  report  to  the 
General  Purposes  Committee  as  to  the  aiivieability  or  otherwise  of 
lighting  by  electricity  the  whole  of  the  streets  on  the  Stalybridge 
Joint  Board's  tramway  route  from  Hyde  market  place  to  the  corner 
of  Ashton  Road  and  Bennett  Street,  Newton. 

Leicester. — The  controversial  ijuestion  of  electrical  and 
gas  lighting  for  the  streets  has  arisen.  T'p  to  the  present  the  local 
gas  department  has  been  in  sole  possession  of  the  public  lighting 
but  the  electricity  department  having  claimed  a  share  in  the  work, 
rival  installations  of  high-power  lamps  have  been  put  up  for  test 
purposes,  and  a  local  paper  suggests  that  it  may  be  necessary  to 
indulge  in  blue  spectacles  when  visiting  the  experimental  area. 
It  is  to  be  hoped  that  the  Corporation  will  seriously  consider  the 
question  of  electric  lighting,  in  view  of  the  recent  Manchester 
reports. 

London. — Islington. — The  Special  Committee  appointed 
by  the  Guardians  to  consider  the  advisability  of  introducing  electric 
light  and  power  into  the  several  institutions  of  the  Board,  has 
issued  its  report.  The  Committee  states  that  it  has  considered 
statements  from  the  Gas  Light  and  Coke  Co.  as  to  gas  lighting, 
also  reports  from  Mr.  .T.  Enright,  consulting  engineer,  as  to  the 
uses  of  electricity  ;  in  addition  it  has  conferred  with  the  Lighting 
Committee  of  the  Borough  Council  as  to  the  lowest  terms  upon 
which  current  could  be  supplied,  with  the  result  that  an  offer  had 
been  made  to  supply  at  the  flat  rate  of  I'd.  per  unit  under  a  five 
years'  agreement,  the  Board  to  take  not  less  than  12.">,000  units  for 
power,  and  after  the  first  year  to  take  a  supply  to  the  minimum 
value  of  £1,000  per  annum.  Regarding  the  question  of  the  cost  of 
the  two  systems,  the  Committee  makes  the  following  comparison  : — 
Cost  of  gas  per  annum  £1,320,  which,  after  five  years,  would  be 
reduced  to  £1,129  ;  cost  of  electricity  for  first  year,  100,000  units 
at  2d.  per  unit,  £833  ;  repayment  of  cost  of  installation.  £270  ; 
maintenance,  lamps,  &c.,  £120  ;  total — -£1,223.  There  would  also 
be  a  saving  of  expense  in  cleaning,  but  the  Committee  did  not  go 
into  detail  on  this  point,  as  it  states  that  in  modern  public  build- 
ings where  electricity  has  been  installed,  the  result  has  been  that 
considerable  saving  was  effected.  Having  fully  considered  the 
matter,  the  Committee  recommends  (1)  that  the  L  G.B.  be  asked  to 
sanction  the  installation  of  electricity  for  light  and  motor  power 
in  the  two  workhouses,  school  and  relief  offices  ;  (2)  that  Mr. 
Enright  be  employed  to  prepare  plans  and  specifications,  ice,  and 
supervise  the  works  at  a  commission  of  5  per  cent,  on  the  expendi- 
ture. The  consideration  of  the  question  was  held  over  at  the  last 
board  meeting. 

Bethn.\l  Gbeen. — In  connection  with  the  proposal  of  the 
Electricity  Committee  to  take  a  supply  of  electricity  in  bulk  from 
the  Stepney  undertaking,  which  was  referred  back  to  it  at  the 
meeting  of  the  Council  in  September  last,  the  Committee  now 
reports  that  it  has  carefully  inquired  into  the  effect  of  (a)  the  pro- 
posal of  the  Stepney  B.C.  as  to  the  administration  of  an  electricity 
supply,  and  also  (.J)  the  liability  of  the  Shoreditch  B.C.  in  respect 
of  the  mains  laid  by  that  authority  in  the  Bethnal  Green  area,  upon 


the  estimates  set  out  in  the  reirott  of  Mr.  Snell,  Inquiries  are 
continually  being  made  by  large  manufacturers  and  others  for  a 
supply  of  electricity,  and  the  Committee  is  confident  that  if  it 
were  available,  some,  at  all  events,  of  the  existing  empty  property 
would  be  let,  and  a  substantial  inducement  would  be  afforded  for 
other  firms  to  remain  in  the  borough,  rather  than  to  remove  to 
a  district  where  a  supply  of  electrical  energy  is  obtainable. 
The  Committee  accordingly  recommends  (1)  that  the  report  of  Mr. 
•Snell  l)e  received,  and  the  scheme  contained  therein  (already  given 
in  this  paper)  for  the  proposed  supply  of  electricity  within  the 
borough,  be  approved  ;  (2)  That  the  Council  accept  the  proposal  of 
the  Stepney  B.C.  for  a  supply  of  electricity  in  bulk,  on  the  extra 
H.T.  three-phase  system  for  a  period  of  1.5  years,  at  a  charge  in 
accordance  with  a  sliding  scale,  of  £3  per  K\v.,  and  0'2r)d.  per  unit  ; 

(3)  That  the  Committee  be  authorised  to  take  such  action  as  may 
be  requisite  for  the  purpose  of  settling  the  terms  of,  and  entering 
into,  an  agreement  with  the  Stepney  B.C.  to  carry  into  effect  the 
acceptance  of  this  proposal,  subject  to  confirmation  by  the  Council ; 

(4)  That  application  be  made  to  the  B.  of  T.  for  sanction  to  the 
proposed  system  of  electrical  distribution,  A:c. 

St.  Mauylebone.— In  accordance  with  instructions,  Messrs.  Price. 
Waterhouse  &  Co.  have  issued  a  report  upon  the  financial  effects  of 
the  operations  of  the  Council's  sales  department  arising  from  the 
sale  of  apparatus  and  works  incidental  thereto,  as  distinct  from  the 
other  duties  of  that  department.  The  firm  state  that,  as  it  is 
always  a  matter  of  difficulty  to  separate  entirely  the  accounts 
relating  to  any  particular  section  of  business  done  from  those  of 
other  sections,  they  have  drawn  up  a  profit  and  loss  account  covering, 
as  nearly  as  could  be  ascertained,  the  year  emleil  March  :tlst  last. 
This  account  they  have  divided  into  two  parts,  the  first  of  which 
covers  the  proceeds  and  the  direct  cost  of  articles  sold  and  services 
rendered  by  the  sales  section,  and  the  second  the  apportionment  of 
the  general  expenses  of  the  department.  Dealing  with  the  former, 
the  firm  state  that  the  gross  turnover  of  the  department  was 
£2I,3SS,  and  the  direct  cost  £15,803,  leaving  a  gross  profit  of 
£5,6S5.  Thus  the  price  charged  for  supplies  and  work  done 
includes  a  gross  profit  of  21111  per  cent.,  or  an  addition  of 
3.')-3  per  cent,  to  the  direct  cost  of  the  work  done. 
With  regard  to  the  second  part  of  the  account,  the  expenses 
so  apportioned  amounted  to  £4,. 539,  exclusive  of  any  interest  on 
the  capital  employed,  or  212  per  cent,  upon  the  turnover  already 
referred  to.  Deducting  these  expenses  from  the  gross  profit,  there 
remains  an  estimated  net  profit  of  £1,045.  which  is  equivalent 
to  4 '9  percent,  upon  the  turnover,  or  8"3(;  per  cent,  upon  the  capital 
of  C 12, .500,  which  they  estimate  to  be  invested  in  this  section  of 
the  department.  In  another  report,  upon  the  revenue  account  of  the 
whole  undertaking  for  the  p.ist  quarter,  Messrs.  Price,  Waterhouse 
and  Co.  state  that  the  increase  in  the  sales  of  energy  over  the  similar 
period  la.st  year  amounts  tn  4o9,12S  units,  or  19-72  per  cent. 
Eliminating  the  public  lighting  figures,  the  rate  of  increase  is  22'54 
per  cent.  For  the  six  months  to  September,  the  increase  is  518,505 
units,  or  1168  per  cent.  The  number  of  units  sold  during  this 
period,  so  far  as  private  consumers  are  concerned,  is  131)  per  cent. 
above  the  quantity  sold  for  the  first  half  of  last  year.  This  rate  of 
increase  (1311  per  cent.)  compares  with  the  rate  of  7'5  per  cent, 
allowed  in  framing  the  revenue  estimates  for  the  current  year.  The 
average  yield  per  unit  sold  to  private  consumers  during  the 
September  .  I  uarter  works  out  at  2T,4d.,  last  September  quarter's 
average  being  2'837d.  Thus  there  is  a  reduction  of  t)'94  per  cent, 
in  the  average  price  obtained  during  the  quarter.  In  June  quarter 
the  reduction  was  5  per  cent.,  and  the  previous  September  r5  per 
cent.  only.  Taking  the  six  months,  the  rate  of  diminution  in  price 
is  5''.I8  per  cent.,  compared  with  5  per  cent,  diminution  allowed  in 
the  annual  estimate.  The  income  from  the  sale  of  energy  to 
private  consumers,  including  meter  rentals,  amounted  to  £25,332 
for  the  quarter,  against  £22,431  for  last  September— an  increase 
of  £2,901,  or  12'92  per  cent.  This  is  the  largest  increase  in 
revenue  yet  obtained  in  any  quarter,  summer  or  winter. 

At  the  meeting  of  the  Council  last  week,  the  first  portion  of  the 
repiirt  regarding  the  sales  department  came  under  discussion.  Coun- 
cillor Duncan  Watson  said  there  was  no  evidence  that  the  sales  depart- 
ment had  been  of  any  use  at  all  to  the  undertaking.  The  whole 
report  was  based  upon  the  assumption  that  the  sales  department 
was  necessary,  but  this  was  not  the  case.  Alderman  Debenham 
said  the  sales  department  was  not  an  undertaking  started  because 
there  was  a  loss  on  the  electricity  undertaking  ;  it  was  to  expand 
the  work  and  to  double  the  sales  of  electricity.  Councillor  Strauss 
supported  the  Committee,  because  he  was  of  opinion  that  it  had 
done  its  work  well,  especially  in  the  direction  of  reducing  the  price 
of  energy.  Alderman  Hopkins,  chairman  of  the  Electric  Supply 
Committee,  pointed  out  that  that  Committee  had  nothing  whatever 
to  do  with  the  report.  Surely  it  was  not  expected  that  there 
would  be  a  profit  on  the  publicity  department,  the  object  of  which 
was  to  pu^h  the  sale  of  electricity.  Did  not  the  gas  company 
advertise  their  commodity  .'  Councillor  New  said  he  looked  upon 
the  sales  department  as  being  part  of  the  advertising  department, 
and  he  would  not  be  concerned  if  it  did  show  a  loss,  so  long  as  the 
sale  of  energy  was  increased.  After  further  discussion,  the  report 
was  adopted. 

£1,750  is  to  be  borrowed  from  the  L.C.C.  for  the  provision  of 
50  accumulator  cells  at  the  Rathbone  Place  sub-station. 

Hammersmith.— The  Electricity  Committee  has  decided  to 
purchase  from  the  Fulham  undertaking  such  electricity  as  may  be 
required  for  the  purpose  of  furnishing  Olympia  with  a  separate 
supply  of  electricity  for  the  purpose  of  a  duplicate  system  of 
lighting  required  by  the  L.C.C,  at  the  rate  of  2d.  per  unit  for  a 
period  not  exceeding  seven  years. 

Lowestoff.— The  T.C.  has  appointed  a  committee  to 
report  as  to  the  lighting  of  the  streets  by  incandescent  gas  and 
electric  light. 
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Jfansfield. — ^The  B.  of  G.  has  i-eceived  the  consent  of  the 
L.G.B.  to  the  expenditure  of  £8.S6  for  the  electric  light  installation 
at  the  Workhouse. 

Merthjr  Tydfil. — The  Public  AVorks  Committee  of  the 
T.C.  has  decided  to  take  no  action  with  reference  to  the  purchase  of 
the  undertaking  of  the  Electric  Traction  and  Lighting  Co. 

Peterborough. — From  statements  dropped  by  members 
of  the  T.C.  it  is  now  certain  that  considerable  extensions  of  the 
Corporation  electricity  works  are  in  immediate  contemplation.  The 
chief  cause  is  the  a;  ■ '.ication  by  one  of  the  largest  of  the  engi- 
neering firms  in  ths  ^^.wn  for  electricity  for  power  purposes. 

Portslade-by-Sea. — The  U.D.C.  has  received  notice 
that  the  Hove  T.C.  intends  to  include  in  its  Bill  powers  to  supply 
electricity  at  Portslade. 

Radcliffe.— The  U.D.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £1,000  for  additional  feeder  cables. 

It  is  proposed  to  open  showrooms  for  electric  appliances. 

Romford. — The  R.l^.C.  has  consented  to  the  apphca- 
tion  by  the  County  of  London  Electric  Supply  Co.,  Ltd.,  for  a  prov. 
order  for  electric  lighting  in  the  rural  area. 

Ruucorn. — The  U.D.C.  has  sealed  an  agreement  with  the 
Mersey  Power  Co.  for  the  supply  of  energy  for  the  pumping 
station. 

Stroud  (Glos.). — The  R.D.C.  has  appointed  a  Com- 
mittee to  meet  a  representative  of  Mr.  J.  H.  Edwards,  electrical 
engineer,  of  Bristol,  who  is  applying  for  a  prov.  order  for  electric 
supply,  and  who  has  asked  the  Council  to  waive  the  serving  of  the 
necessary  notice.  The  parishes  proposed  to  be  supplied  are 
Whiteshill,  Randwick,  Cainscross,  Stonehouse,  Rodborough,  Up- 
lands, Thrupp,  Stroud  Rural,  Painswick,  Leonard  Stanley,  King 
Stanley,  and  Woodchester. 

Swinton  and  Pendlebnry. — The  U.D.C.  has  consented 

to  the  Lancashire  Electric  Power  Co.  supplying  Messrs.  A.  Knowles 
and  Sons  with  electricity  for  haulage  purposej*,  principally  at  the 
Pendleliury  and  Clifton  Hall  Collieries.  The  present  requirements 
are  about  320  H.p.  at  Pendlebury  and  260  h.p.  at  Clifton  Hall. 

Tilbury. — The  U.D.C.  has  decided  to  oppose  the  applica- 
tion of  the  County  of  London  Electric  Supply  Co.  for  a  prov.  order 
unless  the  company  embodies  all  that  the  Council  has  asked  for, 
including  the  payment  of  Trade  Union  rates  of  wages  in  the  district 
to  employes. 

Torquay. — The  T.C.  has  applied  to  the  L.G.B.  for  a 

loan  lof  £6,300,  for  the  purchase  of  new  plant  for  the  electricity 
works. 

Truro. — The  General  Purposes  Committee  has  interviewed 
Mr.  W.  T.  Pressland  and  Mr.  E.  Lakin  Smith,  who  propose  to  form 
a  company  for  the  purpose  of  applying  for  a  prov.  order  for  electric 
lighting.  The  consent  of  the  Council  was  asked  for,  but  the  Com- 
mittee declined  to  make  any  recommendation  until  full  particulars 
of  the  scheme  were  given,  together  with  an  undertaking  that  the 
work  would  be  carried  out  within  a  reasonable  time.  The  Com- 
mittee has  also  interviewed  Dr.  Purves,  of  Exeter,  who  was  in- 
structed to  prepare  the  necessary  scheme,  plans,  &c.,  for  the  Council's 
iiwn  prov.  order. 

Wllitstable. — The  U.D.C.  has  decided  not  to  waive  the 
right  to  receive  earlier  notification  of  the  proposed  application  by 
Mr.  G.  Stanton  for  a  prov,  order  for  electric  lighting.  Consequently 
the  application  cannot  be  proceeded  with  at  present. 

Worcester. — The  application  of  the  City  Council  for 
sanction  to  borrow  £  7,ii00  for  electricity  purposes,  has  formed  the 
subject  of  an  inquiry  by  the  L.G.B.  It  was  stated  by  Mr.  B, 
Clarke,  the  chairman  of  the  Electricity  Committee,  that  there  had 
been  an  increased  demand  in  the  city  following  the  change  over  to 
the  polyphase  system,  and  additional  plant  was  necessary.  The 
Inspector  commented  on  the  progress  of  the  undertaking,  which, 
he  said,  appeared  to  have  been  hard  hit  by  the  metal-filament  lamp. 
He  thought,  however,  that  two  or  three  years  would  see  it  round 
the  corner. 


TRAMWAY  and  RAILWAY  NOTES. 


A  ustralia . — According  to  the  A  ustralian  Mining  Standard 
good  progress  is  being  made  with  the  erection  of  the  White  Bay 
electric  power  house,  opposite  Swan  Park,  Balmain  (XS.W.),  for 
the  purpose  of  supplying  electric  power  in  connection  with  the 
western  suburbs  tramway  system.  The  total  estimated  cost  of  the 
work  is  £608,500.  The  buildings  are  to  cost  £250,000,  and  the 
machinery  complete  £315,500,  including  five  turbo-alternators  and 
all  necessary  equipment.  The  plant  is  designed  for  10  units  each 
of  7,000-KW.  capacity.  The  plant  already  ordered  consists  of  three 
7,000-KW.  turbo-alternators  and  one  7,500-KW.  alternator,  boilers, 
and  a  quantity  of  other  equipment. 

Some  particulars  of  the  7,000-K\v.  sets  are  given  on  another  page 
of  this  issue. 


According  to  the  Mining  and  Engineering  Review,  the  Railway 
Commissioner  states  that  ultimately  the  whole  of  the  Sydney 
suburban  system  will  be  operated  by  electric  traction,  and  that  a 
start  will  be  made  on  the  North  Sydney  to  Hornsby  line,  which 
carries  a  large  passenger  traffic,  but  terminates  on  the  other  side  of 
the  harbour,  and  provides  a  good  harvest  for  the  ferry  boats.  The 
Commissioner's  idea  is  to  utilise  some  of  the  reserve  power  which 
will  be  available  when  the  new  White  Bay  power  house,  now  in 
course  of  construction,  is  completed,  and,  in  the  course  of  a  few 
years,  when  the  bridge  across  the  harbour  becomes  an  accomplished 
fact,  the  line  will  be  connected  up  with  the  central  station,  whilst 
an  underground  station  will  be  erected  in  the  neighbourhood  of 
Wynyard  Square,  If  electric  traction  proves  a  success  on  this  line, 
the  system  will  be  extended  to  the  whole  suburban  area. 

According  to  the  Mining  luul  Engineering  JRerieiv,  Mr.  Charles 
Hors,  a  well  known  consulting  electrical  engineer,  has  been  engaged 
by  the  West  Australian  Government  to  report  on  the  Berth 
trim  ways. 

BiDj!;ley. — It  is  recommended  that  the  Bradford  Cor- 
poration be  asked  whether  it  will  assent  to  the  provision  of  a  ser- 
vice of  raillcss  vehicles  between  Wilsden  and  the  Bradford  tramway 
terminus  ;  and  that  application  be  made  to  the  L.G.B.  for  the 
borrowing  powers  for  the  estimated  cost  of  street  improvements 
and  for  the  cost  of  tramway  track  and  equipment. 

The  District  Council  has  determined  to  apply  for  powers  to 
borrow  £43,500  to  provide  for  an  electric  tramway  system. 

Bradford. ^The  Corporation  is  considering  the  diffi- 
culties which  have  arisen  in  various  parts  of  the  country,  as  well  aa 
in  Bradford,  in  connection  with  the  wearing  of  roads  by  heavy 
motor  and  tracklcfs  tramway  traffic,  A  report  on  the  subject  by 
the  city  engineer,  Mr,  W.  H.  S,  Dawson,  states  that  since  1900 
the  cost  of  repairing  tramway  tracks  has  increased  enormously, 
but  it  is  difficult  to  say  how  much  of  this  is  due  to  tramcars,  horse 
vehicles  or  motor  vehicles.  The  excessive  weights  and  steel  tires 
of  motor  lorries,  however,  appear  to  be  chiefly  responsible.  A 
clause  with  a  view  to  regulating  this  traffic  has  been  inserted  in  the 
Bradford  Corporation  Parliamentary  Bill  (,1-'13). 

Chile. — A  new  plan  for  the  electrification  of  the  railways 
from  Valparaiso  to  Santiago  and  Talca,  with  branches,  has  been 
presented  to  the  Chamber. 

Colne. — The  T.C.  at  a  special  meeting  unanimously 
carried  a  recommendation  to  apply  in  the  next  session  of  Parliament 
for  an  Act  to  confirm  the  purchase  of  the  undertakings  of  the  Colne 
and  Trawden  Light  Railways  Co,,  and  to  extend  the  area  of  supply 
of  the  Corporation  for  electricity  purposes. 

Continental   Sote. — Fraxce. — La   Societe   Electrique 

Lille-Roubai.x-Tourcoirg  has  just  secured  the  concession  for  the 
construction  and  working  of  new  electric  tramways  between  Lille 
and  Armentreies,  Halluin  and  Lille,  and  between  Wambrechies  and 
Lille.     The  new  lines  will  have  a  length  of  about  26  miles. 

Dundee. — The  Corporation  Tramways  Committee  has 
asked  the  manager  to  report  on  the  question  of  extending  the 
raillesstrolley  system  from  Clepington  Road  to  Lochce. 

Folkestone. — The  National  Electric  Construction  Co.  is 
to  be  informed  of  the  CouncO's  decision  not  to  reopen  the  question 
of  varying  the  terms  of  the  agreement  entered  into  between  the 
company  and  the  Corporation  in  1906,  in  regard  to  the  construction 
of  tramways  in  the  town.  The  company  suggested  promoting  a 
scheme  for  railless  traction,  in  substitution  for  the  authorised 
tramways. 

Glasgow. — A  number  of  cases  of  fraud  practised  on  the 
T.C.  Tramways  Department  have  been  dealt  with  by  the  local 
magistrates  recently,  and  sentences  running  up  to  60  days'  imprison- 
ment with  hard  labour  have  been  imposed.  The  niodim  operandi 
was  to  pretend  that  injuries  had  been  sustained  through  accidents 
on  cars,  and  in  several  cases  the  insurance  underwriters  of  the 
Tramways  Department  were  induced  to  grant  monetary  compen- 
sation. 

Hamilton. — An  important  question  affecting  the  electric 
undertaking  in  the  burgh  was  referred  to  at  the  monthly  meeting 
of  the  T.C.  According  to  a  Committee,  a  letter  had  been  received 
from  Messrs.  Edmundsons,  intimating  that  they  had  received  notice 
from  the  Lanarkshire  Tramways  Co.,  terminating  the  agreement 
for  the  supply  of  electricity  as  at  June  next.  It  was  pointed  out 
that  the  loss  to  the  undertaking  would  be  nearly  £1,000  per  annum, 
and  that  Messrs.  Edmundsons  understood  that  the  rescinding  of  the 
agreement  was  not  due  in  any  way  to  the  question  of  price,  as  the 
Tramways  Committee  was  proposing  to  pay  the  same  rate  to  the 
Clyde  'Valley  Co.  The  withdrawal  of  the  contract  was  held  by  the 
Council  to  be  unfair  to  the  burgh,  especially  in  view  of  the 
Council's  attitude  in  the  re(  ent  negotiations  for  the  acquisition  of 
the  tramways  by  the  County  Council  of  Lanarkshire.  It  was  also 
maintained  that  part  of  the  bargain  at  the  close  of .  these  negotia- 
tions was  that  all  existing  contracts  in  the  burghs  were  to  be  pre- 
served. In  order  to  avoid  any  possible  misunderstanding  in  the 
matter,  the  Council  appointed  a  deputation  to  interview  the 
Tramway  Co.  on  the  subject  of  the  electric  contract. 

Hejwood. — The  Electricity  and  Tramways  Committee 
has  decided  to  communicate  w  ith  the  Bury  and  Rochdale  Corpora- 
tions with  regard  to  a  supply  of  current  for  tramway  purpoEes 
during  the  proposed  alterations  at  the  electricity  works. 

Ilford, — The  question  of  applying  for  powers  to  extend 
the  tramway  system  through  the  Cranbvook  Park  and  Grange 
Estates,  is  to  be  considered  at  the  next  meeting  of  the  Tramways 
Committee, 
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Leeds.— A  serious  situation  has  arisen  througli  the  dis- 
miflpal  of  four  Corporation  employes  on  the  tramways  and  the 
reduction  in  prade  of  another.  On  Monday  the  Tramways  Com- 
mittpe  pat  apuin  to  consider  the  caeo  of  the  men  a«  presented  by 
a.  deputation  from  the  Association  of  Tramways  and  "Vehicle 
Workers  and  fully  considered  the  case.  It  decided  to  uphold 
the  position  of  the  peneral  manaper  (Mr.  J.  B.  Hamilton)  in  regard 
to  each  of  the  live  cases.  The  next  move  rests  with  the  men,  who 
are  very  sore  at  the  decision  of  the  Committr e.  A  short  time  ago 
a  ballot  was  taken  on  the  quostion  of  whether  or  not  they  were 
prepared  to  withdraw  their  labour  if  the  men  concerned  were  not 
reinstated,  and  the  result  of  the  ballot  was  not  made  known. 
Meetings  are  to  be  held  forthwith  to  discuss  the  situation. 

Little  nuHon.— The  I'.D.C.on  December  ISth  received 

from  the  South  Lanes.  Tramways  Co.  an  undertaking  to  construct 
electric  tramways  in  the  township  within  the  next  12  months. 
The  need  for  such  communication  between  Farnworth  andWalkden 
has  long  been  felt. 

London.— The  Hij,'hwa}s  Committee  of  the  Ti.C.C.  has 
recommended  that  through  services  of  tramway  cars  be  instituted 
in  connection  with  the  Metropolitan  Electric  Tramways,  Ltd.,  from 
Edmonton  to  Holborn  ;  Seven  Sisters'  Comer  to  Euston  Road ; 
Finchley  to  Holborn  ;  Waltham  Cross  to  Smithfield  ;  Muswell 
Hill  to  JBloomsbury  ;  and  New  Southgate  to  Aldersgate  Street. 

Morley.— The  T.C.  has  applied  to  the  R.  of  T.  for  an 
extension  of  time  until  December  :Ust.  I'.tlH,  for  the  commencement 
and  completion  of  the  tramways  authorised  by  the  Morley  and 
District  Light  Railways  Order,  I'JOl. 

Ranisbottoni.— The  TI.D.C.  has  entered  into  an  agree- 
ment with  Mr.  J.  B.  Hamilton  in  connection  with  his  services  as 
engineer  for  the  section  of  the  railless  traction  scheme  relating  to 
car  equipment,  \c. 

Rotherhani.— A  big  scheme  of  tramway  extension  was 
foreshadowed  by  Alderman  Winter  on  Wednesday  last  week,  at  the 
annual  tramway  stair  dinner  at  Raw  marsh.  Mr.  Winter,  who  is 
chairman  of  the  Rothcrham  Corporation  Tramways  Committee, 
and  also  a  director  of  the  Mexboro'  and  Swinton  Tramways,  stated 
that  his  company  had  in  view  a  scheme  for  the  linking  up  of  the 
districts  of  Meiboro',  Wath,  West  Melton,  Swinton,  Goldthorpc, 
and  Bolton-on-Dearne. 

Southampton.— The  accounts  of  the  tramways  under- 
taking for  the  half-year  ended  September  30th  last,  show  a  surplus, 
after  providing  for  working  expenses  and  interest,  and  redemption 
charges,  of  £2,332  over  the  corresponding  period  of  last  year. 
The  total  receipts  per  car-mile  amounted  to  11  "OOiid.,  and  working 
expenses  to  7'3'J4d, 

Tyneside    Railway    Extension.— The    iNorth-Eastern 

Railway  Co.  is  to  carry  out  extensive  alterations  to  and  some 
extension  of  its  electrical  lines  at  Monkseaton  and  Scaton  Sluice 
with  the  object  of  developing  the  latter  place  as  a  residential  area. 
The  estimated  cost  of  the  work  is  £30,000. 

Yarnioath. — The  borough  surveyor  has  been  instructed 
to  submit  a  compreheusive  report,  together  with  plans  and  esti- 
mates, of  the  cost  of  laying  a  double  tramway  in  Regent  Road, 
and  on  the  west  side  of  Market  Place,  or  a  single  line  on  the  cast 


TELEGRAPH  and  TELEPHONE  NOTES. 


Automatic  Telephones.— In  reply  to  a  question,  the 
Postmaster-General  recently  stated  that  the  experimental  auto- 
matic telephone  exchange  at  Epsom  had,  up  to  the  present,  proved 
very  satisfactory,  and  schemes  for  the  establishment  of  larger  auto- 
matic exchanges  in  Leeds,  Brighton  and  Portsmouth  were  under 
consideration. 

Cable  Rate  Reductions.— Replying  to  a  question  in 
the  House  of  Commons,  Mr.  H.  Samuel  stated  that  further 
reductions  in  the  cable  rates  between  this  country  and  North 
America,  Australia,  and  New  Zealand  were  in  contemplation,  and 
he  hoped  they  would  be  introduced  by  January. 

Canadian  Marconi  Co.— The  Marconi  Wireless  Tele- 
graph Co.,  of  Canada,  has  signed  an  agreement  with  the  Newfound- 
land Government  under  which  the  Canadian  company  is  granted 
exclusive  rights  for  wireless  telegraph  stations  untQ  the  year  1926. 
A  number  of  coast  stations  are  to  be  erected  forthwith,  in 
connection  with  which  the  company  is  to  receive  a  Government 
■       -nmfs. 


France. — It  is  reported  from  Sweden  that  the  French 
authorities  have  recently  adopted  the  Ericsson  telephone  apparatus 
as  the  standard  for  use  at  their  exchanges.  All  the  French  tele- 
phone manufactories  will  be  entitltd  to  manufacture  the  new 
model,  and  also  to  sell  it  to  the  public.  The  Ericsson  instruments 
are  at  present  manufactured  in  France  by  a  subsidiary  company  of 
he  Swedish  Ericsson  Co. 


Germany.— A  new  company  has  lately  been  formed  in 
Berlin  with  a  capital  of  JJ  11.5,900  and  the  title  the  Deutsche  Sudsee 
Gesellschaft  f iir  Drahtlose  Telegrapliie,  to  establish  wireless  tele- 
graph and  telephone  services. 

Imperial  Wireless  System.— On  Wednesday  last  week, 

Mr.  J.  E.  Taylor  was  further  examined  by  the  Select  Committee  of 
the  House  of  Commons  on  the  Marconi  Agreement.  Ue  stated  that 
if  he  were  free  to  choose  he  would  adopt  the  Poulnen  system  in 
preference  to  the  Marcimi,  purely  from  the  technical  point  of  view, 
but  he  would  not  place  the  contract  with  the  I'oulsen  Co.  without 
considerablf  inquiries  as  to  whether  they  could  do  the  work  withm 
12  months.  He  admitted  that  there  was  a  certain  amount  of  nek 
involved,  but  he  believed  the  continuous-wave  system  was  more 
efficient  than  the  spark  system.  He  did  not  make  a  definite  staU- 
ment  to  the  Post  Office  on  the  subject,  as  he  was  not  asked  to  do  so. 
When  he  realised  that  he  might  have  a  direct  connection  with  the 
carrying  out  of  the  work,  he  sold  his  Marconi  shares. 

Commander  F.  .1.  Loring,  Inspector  of  Wireless  Telegraphy  to  the 
Post  Office,  was  next  examined.  He  stated  that  at  the  request  of 
the  Foreign  Office,  the  British  ConsulGeneral  at  San  Francisco 
invited  the  Federal  Wireless  Co.  to  arrange  for  a 
10  days'  test  of  the  Poulsen  system,  but  the  company 
would  not  allow  it.  He  held  the  opinion  that  the 
Poulsen  system  could  not  be  used  for  long-distance  transmission. 
He  thought  it  had  reached  the  limit  of  its  power.  He  was  con- 
vinced that  it  would  be  exceedingly  risky  for  the  Government  to 
adopt  any  system  that  had  not  been  fully  proved  capable  of  doing 
the  work.  Nevertheless  he  favoured  the  continuous-wave  system, 
and  believed  it  would  come  into  general  favour  sooner  or  later 
He  held  the  view  that  the  agreement  with  the  Marconi  Co.  would 
terminate  what  was  at  first  practically  a  monopoly  ;  he  would  not 
support  the  agreement  if  it  perpetuated  a  monopoly.  There  was  no 
reason  why  the  Marconi  Co.  should  not  adopt  the  continuous-wave 
system.  The  erection  of  the  stations  by  the  Government  would 
involve  delay,  and  would  hamper  the  work  of  the  Admiralty.  The 
effect  of  the  agreement  would  be  to  allow  the  Marconi  Co.  to 
remain  as  long  as  they  kept  pace  with  the  science  ;  they  were  in 
advance  of  all  the  others,  and  the  (Jovemment  had  no  alternative 
but  to  accept  their  terms  if  they  were  reasonable.  He  thought 
that  experts  jumped  to  conclusions,  and  that  very  often,  when  a 
question  of  practical  policy  arose,  it  was  better  to  take  the  opinion 
of  someone  who  knew  a  good  deal  less  of  the  subject. 

No  one  was  able  to  explain  some  of  the  troubles  met  with  in 
communication  over  long  distances.  He  considered  that  the 
present  system  of  communication  between  Clifden  and  Glace  Bay 
would  be  satisfactory  from  a  strategical  point  of  view.  The  reason 
why  the  Wireless  Committee's  recommendation  that  the  Poulsen 
system  should  be  inquired  into  was  not  carried  out  was  because 
Clause  i  gave  them  all  the  protection  that  was  necessary.  He  was 
not  more  closely  in  touch  with  the  Marconi  Co.  than  with  any 
other  company.  It  was  absurd  to  ask  people  to  tender  when  they 
had  no  chance  of  success.  He  had  no  financial  interest  m  the 
Marconi  Co.,  or  any  company  connected  with  them. 

On  Thursday  Sir  George  Reid,  High  Commissioner  for  the  Aus- 
tralian Commonwealth,  gave  evidence.  He  said  that  his  Govern- 
ment declined  to  join  in  the  Marconi  agreement,  because  they 
preferred  to  erect  their  own  stations.  The  Commonwealth  Govern- 
ment in  December  last  year  did  not  regard  the  Marconi  Co.  with 
much  favour,  and  had  accepted  tenders  from  the  Australian  W^ire- 
less  Co.,  a  rival  concern.  The  impression  he  had  received  was  that 
the  Marconi  Co.  had  established  reliable  communication  over  long 
distances,  and  that  no  competitor  was  in  a  similar  position.  Mis 
Government  did  not  appear  veiy  desirous  of  joinmg  in  the  agree- 
ment ;  they  had  their  own  expert,  air.  Balsillie  and  seemed  in- 
clined to  erect  their  own  stations.  He  had  not  realised  the  danger 
of  delay  in  view  of  the  possibility  of  foreign  Governments  estab- 
lishing long-distance  stations.  He  was  not  surpri>ed  that  the 
report  of  the  Technical  Subcommittee  was  never  submitted  to  the 
Inlperial  Wireless  Committee.  He  regarded  the  tstabhshment  of 
an  Imperial  wirele-.-  chain  entirely  from  a  strategic  point  of  view, 
and  laid  most  stress  on  reliability  and  urgency.  There  wis  a  con- 
ference in  Melbourne  in  I'.iOO,  which  showed  the  urgency  of  the 
matter.  Australia  led  the  way,  a.  usual  ;  loug-range  stations  had 
been  erected  at  Fremantle  and  Sydney,  with  ranges  of  l.\»0  miles 
by  day,  and  2,500  miles  by  night.  Several  other  stations  had  been 
erected  in  Australia,  and  communication  could  he  effected  with 
New  Zealand.  The  contracts  were  for  the  Telefunken  system. 
Between  Port  Darwin  and  Singapore  the  Balsillie  system_  would  be 
used,  which  was  said  to  be  quite  clear  of  the  Marconi  patents 
The  Australian  Government  would  co-operate  with  the  Imperial 
Government  in  connection  with  the  Imperial  wireless  chain,  and 
had  no  feeling  whatever  against  the  Marconi  Co.  o  ^     .u 

Sir  Richard  Solomon,  High  Commissioner  for  the  Union  of  South 
Africa,  was  next  examined,  and  said  that  his  GoverDment  jomed 
the  agreement  when  it  appeared  that  the  Poulsen  Co,  oould  not 
carrvoutthe  necessary  tests  within  the  time  available  Distance 
covered,  speed  and  reputation  were  the  considerations  that 
decided  him  in  favour  of  the  Marconi  Co  ;  and  his  Govern- 
ment approved  the  agreement  because  delay  was  dangerous, 
the  Marconi  Co.  was  the  only  one  that  could  do  the 
work,  and  good  terms  hnd  been  arranged  by  the  Post  Office. 
Even  if  the  Poulsen  Co.  had  shown  that  they  could  comply  with 
the  conditions,  no  good  purpose  would  have  been  served  by 
summoning  the  Imperial  Wireless  Committee  to  consider  the 
report  of  the  Technical  Sub-committee;  the  Committee  would  not 
have  reopened  the  negotiations,  even  if  the  report  ^ad  been 
favourable  to  the  Poulsen  Co.     The  Committee  wanted  to  get  on 

"^'Mr.^Da^rs-JHcitor  to  the  Post  Office,  and  Mr.  Farnall,  one  of  the 
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aBsietant  secretaries,  gave  evidence  regarding  the  draft  agreement 
and  the  course  of  the  negotiations. 

Military  Wireless. — It    is    reported    that    the    Army 

authorities  have  decided  to  establish  20  wireless  sections,  similar  to 
that  of  the  Royal  Engineers,  at  Aldershot.  Each  of  the  new 
sections  will  carry  its  apparatus  upon  light  wagons,  capable  of 
keeping  pace  with  the  Royal  Horse  Artillery  or  the  cavalry  if 
necessary.  As  a  result  of  this  extension,  it  will  be  necessary  to 
enlist  a  number  of  skilled  operators. 

Postal  Telegraphs. — The  report  of  the  Postmaster- 
General  for  the  year  l',in-12  was  recently  issued.  It  states  that 
during  the  year  71,71(),000  ordinary  telegrams  were  transmitted,  an 
increase  of  2'iS  per  cent.  :  4,472,000  Press  telegrams,  and  16,931,000 
foreign  telegrams  were  also  handled.  The  receipts  were  respectivelv 
£2.216,.592,  £148,394,  and  £.-.02,413.  Railway  telegrams  (mostly 
free)  numbered  1,535,000,  and  Government  free  telegrams  .54(5,000, 
the  total  of  all  kinds  being  89,200,000,  bringing  in  a  revenue  of 
of  £2,867,934.  The  telegraph  system  was  extended  to  110  post 
offices,  and  on  March  31st  there  were  11,561  post  offices  open  for 
public  service,  as  well  as  2,425  offices  at  railway  stations,  kc. 

A  night  telegraph-letter  service  was  introduced  on  January  1st 
experimentally,  and  has  since  been  extended  to  all  offices  open  all 
night.  The  delivery  by  telephone  of  telegrams  addressed  to  tele 
phone  numbers  has  been  extended. 

The  coast  communication  system  has  been  improved,  150  exten- 
sions to  lighthouses,  kc,  having  been  made. 

The  underground  telegraph  line  between  Leeds  and  Hull  is 
approaching  completion,  and  during  the  current  year  cables  will  be 
drawn  into  pipes  between  Canterbury  and  the  coast,  completing  the 
line,  and  enabling  the  landlines  in  connection  with  France  and 
Belgium  to  be  put  underground.  The  Birmingham-Bristol  line  has 
been  extended  to  Cardiff.  The  stability  of  the  overhead  lines  has 
been    increased,    and    the    liability    to    breakdown    considerably 


The  use  of  tke  telephone  in  small  offices  instead  of  the  Morse 
sounder  has  bed  extended,  and  proves  very  efficient  both  in  speed 
and  accuracy.  Two  superposed  telegraph  circuits  for  duplex  work- 
ing have  been  installed  between  Leeds  and  Scarborough  with 
excellent  results,  and  the  system  will  be  extended.  The  use  of  high- 
speed machine  telegraphs  has  been  adopted  on  several  additional 
routes,  and  the  Baudot  working  between  London  and  Birmingham 
is  satisfactory.  Eight  telegrams  can  now  be  sent  over  this  one 
circuit  simultaneously,  and  6Mii  have  been  dealt  with  in  one  hour. 
Murray  multiplex  working  has  been  introduced  between  the  Central 
Telegraph  Office  and  Manchester,  and  the  Murray  automatic  system 
on  one  of  the  London-Leeds  wires. 

The  increased  use  of  high-speed  working  has  set  free  room  on  the 
poles  for  many  trunk  telephone  circuits. 

Baudot  multiplex  working  has  been  permanently  established  on 
wires  to  Amsterdam  and  Berlin,  with  satisfactory  results,  and  the 
system  will  be  extended. 

Reference  is  made  to  the  steps  which  have  been  taken  to  secure 
Government  control  over  the  rates  charged  for  trans- Atlantic  tele- 
graphy through  the  licences  for  landing  rights.  The  arrangements 
made  for  day  cable  letters,  plain  language  deferred  telegrams,  and 
non-urgent  Press  telegrams,  and  the  reductions  of  foreign  telegraph 
rates  generally,  are  also  described. 

About  425  British  ships  are  now  equipped  with  wireless 
apparatus,  as  compared  with  290  in  the  previous  year  ;  the  outward 
radio-telegrams  to  ships  numbered  t),i'.8ii,  and  inward  telegrams, 
37,827,  an  increase  of  ITS  per  cent.,  the  revenue  being  £7,941.  In 
March  last  the  Cullercoats  station  was  purchased,  and  the  whole 
of  the  ordinary  commercial  ship-and-shore  business  of  the  country 
is  now  in  the  hands  of  the  Post  Office,  apart  from  the  long-distance 
Marconi  stations  at  Clifden  and  Poldhu.  The  coastal  service  is 
undergoing  complete  reorganisation. 

From  May  1st,  telegrams  for  the  United  States  and  Canada  have 
been  accepted  for  transmission  ri,'i  Clifden  and  Glace  Bay,  at  4d.  a 
word  less  than  the  cable  rate  for  ordinary  and  2d.  less  for  deferred 
telegrams.  During  the  year,  153  new  licences  for  wireless  telegraphy, 
covering  202  land  stations,  were  issued.  On  March  31st,  there  were 
eight  licences  in  existence  for  private  business  and  258  for  experi- 
ments. 

The  telephone  transfer  is  dealt  with  at  considerable  length,  and 
the  difficulties  consequent  on  the  transfer  are  explained  in  detaO  ; 
it  is  admitted  that  the  present  position  is  unsatisfactory,  and  that 
the  service  has  suffered  from  the  effects  of  the  transfer,  but  the 
troubles  are  of  a  temporary  character  and  will  be  removed  as 
quickly  as  possible. 

Besides  the  automatic  exchanges  installed  at  Epsom  and  the 
Official  Exchange  of  the  Post  Office,  another  type  is  to  be  tried  at 
Hereford.  Conversations  over  the  trunk  lines  niimbered  33,499,495, 
bringing  in  a  revenue  of  £,S5.-,411  from  inland  calls,  and  £2.5,772 
from  Continental  calls.  The  original  Post  Office  London  Exchange 
system  included  81.339  subscribers'  stations  and  905  call  offices  ; 
the  total  number  of  calls  originated  was  99,890,000,  and  the  length 
of  underground  wires  (including  49,168  miles  for  telegraph  and 
15,202  miles  for  trunk  telephone  purposes")  was  562,973  miles, 
the  net  increase  during  the  year  being  41.919  miles.  The  number 
of  telephone  stations  transferred  from  the  National  Telephone  Co. 
was  140,947,  and  the  total  of  the  combined  systems  on  March  31st 
was  232,009.  During  the  year  110  Post  Office  exchanges  were 
opened  in  the  provinces,  and  46  public  call  offices  at  small  places, 
besides  34  call  offices  with  limited  facilities.  The  total  number  of 
Post  Office  telephone  stations  in  the  provinces  at  the  end  of  1911 
was  45,607,  and  the  National  Telephone  Co.s  total  was  420,791  ; 
at  the  end  of  March  the  combined  total  was  471,972.  The  rates 
for  "  farmers'  lines "'  had  been  revised,  and  an  active  canvass 
is  in    progress.       The    Corporation  of  Hull,   whose  licence   ex- 


pired on  December  31st,  will  continue  to  work  the  telephone 
system  as  agents  of  the  Post  Office  until  the  terms  of  purchase 
are  settled.  The  licence  of  the  Corporation  of  Portsmouth 
does  not  expire  till  1926,  and  the  Post  Office  having  taken 
over  the  National  Telephone  Co.'s  plant  is  therefore  in  competition 
with  the  Corporation. 

As  soon  as  it  is  possible  to  bring  the  new  submarine  telephone 
cable  laid  by  the  French  Government  into  use,  the  rates  for  tele- 
phonic communication  with  Paris  will  be  lowered  by  half,  and 
other  reductions  will  be  made.  The  Anglo-Belgian  telephone 
cable  will  be  brought  into  use  as  soon  as  the  necessary  landlines  in 
Belgium  are  completed,  and  negotiations  are  in  progress  with  a  view 
to  obtaining  a  telephone  service  between  this  country  and  Holland 
and  Switzerland. 

The  total  mileage  of  Post  Office  wires  at  March  31st,  1912,  was 
for  telegraphs,  313,805;  for  telephones,  2,2,34,215;  and  private 
wires,  62,630.  Of  these,  .'^70,973  miles  were  aerial,  1,729,131  under- 
ground, and  10,546  submarine — total,  2,610,650. 

On  the  transfer  of  the  National  Telephone  Co.'s  business,  10,592 
men  and  8,404  women  were  taken  into  the  service  of  the  Post 
Office. 

The  telegraph  revenue  of  the  year  was  £3,149,484,  a  decrease  of 
£16,523  ;  the  expenditure,  including  interest  on  the  purchase- 
money,  was  £4,276,877,  a  decrease  of  £75  803.  The  net  deficit  was 
thus  £1,127,393,  or  £59,280  less  than  last  year. 

The  telephone  revenue  was  £3,542,187,  an  increase  of  £1,603,858, 
and  the  expenditure  £2,788,216,  an  increase  of  £789,025.  subject  to 
adjustment  when  the  purchase  price  of  the  National  Co.'s  system  is 
known.  The  net  revenue  of  the  postal,  telegraph  and  telephone 
services  was  £5,165,175,  an  increase  of  £939,179. 

South  Africa. — The  telegraph  department  has  arranged 
to  keep  wireless  stations  at  Durban  and  Slangkop  in  continuous 
communication  with  Cape  Town,  East  London,  Port  Elizabeth,  and 
Mossel  Bay,  to  ensure  that  distress  signals  received  at  either  station 
will  be  instantly  transmitted  to  the  port  in  the  best  position  to 
render  succour  to  any  vessel  needing  it. 

The  Telephone  Service.— Replying   to  questions,  the 

Postmaster-General  stated  that  for  the  year  ended  March  Slst, 
1912,  the  capital  expenditure  on  trunk  lines  was  somewhat  less 
than  the  expenditure  for  the  previous  year.  A  very  large  number 
of  additional  circuits  was  being  constructed  during  the  current 
financial  year.  He  also  gives  the  following  figures  regarding 
telephone  subscribers  and  rentals  : — 

National  Telephone  Co.'s     Original  Post 
Bystem.  Office  system. 

iotal  number  of  subscribers 
lines  (excluding  call 
offices)   on    January    1st, 

1912  .362,614  80,456 

Approximate  percentages  of 
these  paying  subscriptions 
at  the  following  rates 
(with  approximate  rentals 
where  available)  : — 

Unlimited  service        ...  39  per  cent.  (£1,574,000)  17  per  cent. 
Message  and   measured 
service     rates    intro- 
duced before  1907    ...  26  per  cent.  (£684,000)     65  per  cent. 
Measured    service  rates 

introduced  in  1907  ...  35  per  cent.  (£1,027,000)  18  per  cent. 
Party    line     rates    (in- 
cluded in  the  above)...   1 1  per  cent.  (£160,000)     '3  per  cent. 
Wireless     Teleg:raphj'.— The    Ce/ifuri/   Magazine  says 
that  there  are  nearly  100,000  amateur  wireless  receiving  stations  in 
the   United   States,   of   which  about  40,000  are  also  equipped  for 
transmitting  messages  to  short  distances. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Australia. — Victoria. — January  24th.  Two  4,000-Kw. 
steam  turbo -alternators,  for  the  Melbourne  City  ConncU.  See 
"t)fficial  Notices  '  November  22nd. 

January  Sth.— Railways  Construction  Branch  of  the  Common- 
wealth Dept.  of  Home  Affairs.  Tabular  iron  or  steel  poles  and 
fittings  for  1.062  miles  of  two-wire  telegraph  line  (average  20  to  30 
poles  per  mile),  with  insulators,  copper  wire,  A:c.,  for  the  Kalgoorlie 
-    Port  Augusta  Railway. — Board  of  Truth-  journal. 

January  3rd.— 1,100  opalescent  arc  lamp  globes,  for  the  Melbourne 
City  Council.     See  "  Official  Notices  "  to-day. 

January  2Sth. — Paper-insulated  lead-covered  cable  for  the  P.M.G.'s 
department.     See  "  Official  Notices  "  to-day. 

February  21st.  — Four  1,500-Kw.  rotary  converters,  for  the 
Melbourne  City  Council.     See  "  Official  Notices  "  December  6th. 

Sydnet. — January  20th.  Storage  batteries,  motor-generators 
and  switchgear.     City  Electrical  Engineer,  Town  Hall. 

TASM.-LNIA  (HOBABT).— January  13th.  P.M.G.'s  department  :— 
Paper-insulated  lead-covered  cables.  See  "Official  Notices "  Decem- 
ber 6th. 

giEEN-SLAND.— January  29th.  Detectors  (Schedule  242),  for  the 
P.M.G.'s  Department.     See  ''  Official  Notices  "  to-day. 

Western  Australia.— February  19th,  1913.  Armoured  tele- 
graph cable,  for  the  P.M.G.'s  department.  See  "  Official  Notices  " 
to-day 
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Itrllast, — January  1st.  The  Harbour  Oommissioners 
are  iiivitiiijj  tenders  for  a  120-ton  elfictrio  derrick  crane  at 
Ale.xandra  wharf.  Specifications,  &c.,  from  Mr.  W.  R.  Kelly, 
Harbour  Engineer,  Harbour  Oflices,  Belfast. 

Belg'iuiii, — liurssKi.s. — Tenders  are  reijuested    for   the 

telephone  instruments  and  accessories  needed  for  the  projected 
improvement  of  the  telephone  Kystem  throuffhout  Belgium.  In  L'3 
lots.  Particulars  in  cahier  spi'cial  de  chargeB  No.  H,GOr),  of  Muft'e 
Commercial,  Rue  des  Auyustins,  Brussels. 

Bolieiiiia, — Smichov. — January  ;ird.  Tenders  are  in- 
vited for  the  installation  of  the  electric  light  in  the  new  Post 
Office  buildings.     Particulars  of  the  K.k.  Statthalterci,  Prague. 

Eastbourne.— January  1-lth,  1'.)!;!.  One  1,000-kw. 
horizontal  steam  turbine  and  alternator,  without  condensing  plant, 
for  the  Corporation.     See  "  Ollicial  Notices  "  to-day. 

France. — RdinnKS  (Ciikr). — .January  l(;th.  Tenders 
are  invited  for  the  supplying  of  two  lots  of  electric  cable,  wire  ami 
accessories  for  the  electric  installation  at  the  Bourges  railway 
workshops.  Particulars  obtainable  at  the  works  or  at  2.  Avenue 
de  Saxc,  Paris,  and  samples  submitted  before  Deceiiil)er  2Hr<l  to  the 
Directeur  de  I'Atelier  de  Construction  de  Bourges.  Lots  not 
adjudicated  upon  will  be  reconsidered  on  January  ifOth,  and  samples 
therefor  should  be  forwarded  before  January  2 1st. 

VosNB-RoMANEK  (CoTiii)'Oii'). —  December  2:(rd.  Tenders 
are  required  for  the  construction  .ind  installation  of  electric 
hydraulic  machinery,  to  raise  the  waters  of  the  River  Bornue  to  the 
Le  Grande  Rue  reservoir.  Guarantee,  ."lOii  fr.  Particulars  from 
the  Mairie  of  Vosne  Romance. 

ilarwiell. — January  13th.  Four  motor-driven  centri- 
fugal pumps,  two  motor-driven  sewage  rakes  and  screens,  with 
switchgear,  and  about  100  yd.  of  IB-in.  cast-iron  rising  main,  for 
the  Corporation.     See  "  Official  Notices  "  to-day. 

Hebdeu  Itri(l«:e. — December  31st.  One  240-K\v.  Diesel 
engine  and  dynamo,  for  the  U.D.C.  See  "  Official  Notices " 
December  i:tth. 

Leeds. — December  27th.  Electric  lighting  installation 
at  Holbeck  Union  Workhouse.  G.  Diment,  Clerk  to  Holbeck  B.  of  G., 
Lane  End  Place,  Holbeck. 

London. — FuiiJiAM. — January  '.1th.  Steam  dynamo, 
switchboard  and  connections  for  the  Workhouse,  Fulham  Palace 
Rood,  W.,  for  the  Guardians.     See  "  Official  Notices  "  December  6tb. 

Manchester. — December  23rd.     Tostinj;  battery  at  the 

Polygon  Works  of  the  Electricity  Committee.  Specifications,  kc, 
from  Mr.  F.  E.  Hughes,  Secretary,  Electricity  Department,  Town 
Hall. 

New  Zealand. — January  Citli.  Switchboards,  for  the 
Auckland  Harbour  Board.     See  "  Official  Notices  "  November  1 5th. 

i\'orway. —  December  2f<th.  The  Norwegian  Stat«  Rail- 
way authorities  in  Christiania  are  inviting  tenders  for  the  supply 
of  an  electrically-operated  travelling  crane. 

South     Africa. — December    31st.     10T,.')80    yards    of 

insulated  wire,  (viSi;  yards  of  tlexible  wire,  and  2.")  owt.  of  bare 
copper  wire,  for  delivery  during  February  next.  Tenders  to 
Secretary  to  Tender  Board,  S.A.  Railways  Headquarter  Offices, 
.Tohannesburp.  Further  particulars  at  the  15.  of  T.  Commercial 
Intelligence  Department  in  London,  and  in  the  current  Board  of 
Trade  Journal. 

JoHANNESBUEG. — January  22nd.  Tenders  are  requested  for  the 
supply  and  erection  of  electric  bells  and  carillons  in  new  Govern- 
ment buildings  in  a  large  South  African  town.  Tenders  to  be 
forwarded  by  mail  leaving  Southampton  at  latest  on  December  25th. 

Particulars  of  South  African  Union  Offices,  Victoria  Street,  S.W. 

La  MetaUiinpr. 

January  21st. — 31,800  tungsten  wire-drawn  lamps  for  train 
lighting,  for  the  South  African  Railways  Administration.  Secretary, 
Tender  Board,  S.A.R.  Headquarters  Offices,  Johannesbnrg  ;  High 
Commissioner,  32,  Victoria  Street,  London  ;  B.  of  T.  C.I.  Depart- 
ment, London. 

Spain. — The  municipal  authorities  of  Huesca  have  just 
invited  tenders  for  the  concession  for  the  electric  lighting  of  the 
town  during  a  period  of  ten  years. 

Sweden. — December  31st.  An  electrically-driven  trestle 
crane  of  50  tons;  17  metres  gauge  for  Alfkarleby  power  station. 
B.  of  T.  C.I.  Department  in  London. 

Uruguay.— March  2i)th.  Five  electric  gantry  cranes 
for  Customs  warehouses  at  Monte  Video.  B.  of  T.  C.I.  Depart- 
ment in  London. 


BRisjiA.NE.— P.M.G.'s  department :    - 

2,000   'Hellcsen"   dry  cells,  at   2fl.  9i.   each. -Brisbane    Electrical    Co., 
Brfsbuno. 

.lyr. — The  Corporation  has  agreed  to  accept  the  tender  of 
Messrs.  Walter  Scott,  Ltd.,  for  Sandberg  rails,  at  1:1,930  l.5»., 
plus  ."is.  per  ton  payable  to  the  patentee  ;  and  Messrs.  Callender's 
tender,  of  £2,018  138.,  for  the  cables  has  also  been  accepted. 

Barnsley. — The  Corporation  has  accepted  the  tender  of 
Messrs.  S.  Rushforth  &  Son.  amounting  to  £35,  for  electric  wiring 
at  new  waterworks  and  workshops. 

Brijrhton. — The  I'.,  of  G.  has  decided  to  have  a  private 
telephone  service  installed  between  the  new  receiving  homes  and 
infirmary  and  the  fupcrintendent's  office,  ,Vc.,  together  with  an 
electric  fire-alarm  system,  at  an  estimated  cost  of  £82. 

<'he8ter-le-Street.— The  B.  of    U.    has  accepted  the 

tender  of  Messrs.  S.  Stobart  .>^  Co.,  amounting  to  £375,  for  lighting 
by  electricity  the  workhouse,  offices  and  other  buildings.  The 
other  tenders  were  : — 

N. E.G.  Electric  Co.,  Ltd.  ..£.978        R.  W.  Cairns £497 

Falooiier.  Cross  &  Co .187        Rohson  *  Coleman 480 

T.  G.  Usher  &  Co 4B7 

Rousrlas  (Isle  of  Man).— The  T.C.  has  accepted  the 

tender  of  Mr.  Ilan.son  Perry  for  wiring  and  fitting  the  Villa 
Marina  for  the  electric  light,  at  £520,  and  appointed  Mr.  F.  R. 
Kdmondson  to  supervise  the  work. 

Dublin. — The  Dublin  United  Tramways  (Jo.  has  ordered 
.".0  car  meters  from  Messrs.  Chamberlain  &  Hookham,  Ltd. 

Dundee.— Messrs.  D.  II.  Fleming,  .Sons  &  Co.,  Lochee, 
have  ordered  from  the  Schorch  Electrical  Co.,  London,  150 
"  Schorch  "  single-drive  motors  for  their  jute  weaving  and  pre- 
paration machinery. 

France. — The  conij)etition  for  the  supply  of  telephone 
instruments  and  material  in  11  lots  to  the  French  Administration  des 
PostesetTelegraphes,  tenders  for  which  were  returnable  on  Novem- 
ber 23rd,  has  been  decided  as  follows  :  -Lot  1,  successful  tenderers, 
Mambret  et  Cie..  25-35  fr.  each.  Lot  2,  Association  des  (Juvriers  en 
Instruments  de  Precision,  2n;0  fr.  each.  Lot  3,  not  adjudged,  all 
tenders  above  price  limit.  Lot  4,  ditto.  Lot  .5,  M.  Delafon,  553  fr. 
each.  Lot  (i,  ditto,  5-49  fr.  Lot  7,  ditto,  5is  fr.  Lot  n,  M.  Sidot, 
558  fr.  each.  Lot  9,  Sooiete  des  Telephones  Systcme  Berliner, 
:C95  fr.  each.  Lot  3  0,  SociOte  Industrielle  des  Telephones,  3'.",7  fr. 
each.  Lot  11,  Milde  Fils  et  Cie.,  r,-45  fr.  each.  The  competing 
firms  included,  besides  those  named,  Messrs.  Thomson -Houston  and 
Le  Matrricl  Tc'li'phonique. 

Government  Contracts.- The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

War  OfFlCK. 
RIectrio  cable.— Johnson  &  Phillips,  Ltd. 
Electric  motors. -Laurence,  Scott  &  Co.,  Ltd. 
Installation    of    electric    licht,    &c.,   Old    College,    Sandhurst.— V.    G. 

Middleton. 
Overhead  conductors  and  supports  for  electricity  supply  at  Tidworth  and 
Bulford.— British  Insulated  and  Helsby  Cables,  Ltd. 
iKni.v  Offick,  Stobk  DEPAnrsiKNT. 
Cells. — Siemens  Bros.  &  Co. 

Crown  Agents  fob  the  Colonies. 
Diesel  engine  set.— Willans  &  Bobinson. 
Insulators. — Bullers,  Ltd. 

General  Post  Office. 


Telephonic  cable. —British   Insulated  and  Helsby  Cables,  Ltd. ;  W.  T. 

Henley's    Telegraph   Works  Co  ,    Ltd. ;    Johnson  ,4  Pbill'ps,    Ltd. ; 

Siemens  Bros,  i  Co..  Ltd. ;  Western  Electric  Co.,  Ltd. 
Insulators.— Taylor,  Tunnicliff  &  Co.,  Ltd. 
Telegraphic  ironwork.— Bullers,  Ltd.  ;  Guest,  Keen  and  NcttletoldF,  Ltd.  : 

T.  W.  Lench,  Ltd. 
Secondary  batteries,  Central  Telegraph  Office,  London,  E.G.— Sandyoroft, 


Gratesend. — The  T.C.  has  received  the  following  tenders 
for  the  supply  of  boosters  for  the  Northfleet  station  : — 

Crompton  &  Co.,  Ltd £150 

Lancashire  Dynamo  Co.  160 

Electromotors,  Ltd _    221 

Cie.  de  I'lndiistrie  Eleetriqu 


CLOSED. 

Australia.  —  Melbourne.  —  The  Ausiralian  Mining 
Standard  reports  the  placing  of  the  following  contract  by  the 
P.M.G.'s  department : — 

5-Kw.  600-period  ccuveiter,  £826;  two  (untrs,  £105;  six  7-kw.  rotary  con. 
verters,  f  1,960.- Maritime  Wireless  Co.  (Shaw  Syst(m),  Ltd.,  Sydney.jl  | 


etMecaniquu        ..         ,.246 
The  Council  has  accepted  the  tender  of  the  Lancashire  DynamB 
Co.  for  a  switchboard  panel,  at  £50. 

London, — L.C.C.— The  Stores  and  (Jontracts  Committee 
recommends  the  acceptance  of  tenders  from  the  following  for 
materials  during  1913  : — 

Electric  carbons.- Sloan  Electrical  Co-,  Ltd. 

Electric  flexible  cords.— Liverpool  Electric  Cable  Co.,  Ltd. 

Beemondset. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Lassen  &  Hjort,  at  £535,  for  new  softening  plant 
at  the  electricity  works,  capable  of  treating  7,000  gallons  per  hour. 

Lowestoft.— The  T.C.  has  accepted  the  tender  of  Messre. 
Estler  Bros,  for  a  supply  of  tramway  trolley  wheels  ;  also  the 
tender  of  the  British  Thomson-Houston  Co.  for  three  sets  of 
resistances  for  tramcars.  The  tenders  of  Messrs.  J.  W.  Brooke  and 
Co.  have  further  been  accepted  for  a  supply  of  brake  blocks,  at 
£6  12s,  6d.  per  ton,  and  metal  castings,  at  Is.  per  lb. 
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Mersey, — The  Mersey  Docks  and  Harbour  Board  has 
accepted  the  following  tenders  : — 

Spencer  &  Co.,  Ltd.— To  convert  the  present  floor  of  No.  6  bridge,  Prince's 

landing  stape,  into  two  movable  electric  baggage  platforms. 
Edison  &  Swan  United  Electric  Light  Co.,  Ltd.— Insulated  electric  cable. 

Readiil$!:> — The  T.C.  has  accepted  the  tender  of  Messrs. 
Allen  i:  Simmonds,  ot  the  Thames  Side  Engincerinpr  Works,  for 
carrying  out  improvements  to  the  steam  engines  at  the  power 
station,  at  £18.5. 

West  Bromwich. — The  Electricity  Committee  of  the 
T.C.  has  accepted  the  tender  of  Messrs.  Musgrave  &  Co.,  Ltd.,  for 
induced-draught  plant  for  new  boilers. 


rORTHCOMINQ    EVENTS. 


Junior  Institution  of  Engineers.— Friday,  December  20th.  Paper  on  "Elec- 
tric Power  Plant  Troubles  and  Breakdowns,"  by  Mr.  E.  F.  Hetherington. 

Institution  of  Electrical  Engineers  .(Newcastle  Students'  Section).- 
Pridav,  December  20th.— At  Tilley's  Market  Street  Rooms,  Newcastle. 
Annual  Dinner. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch).— 
Saturday,  Drcember  21st.  Meeting.  At  4.80  p.m.  At  the  Royal  Technical 
ColIt'gc.Glasgow. 


NOTES. 

Our  Next  Issue. — Owing  to  the  Xmas  Holidays  our 
issue  of  next  week  will  go  to  press  two  days  earlier  than  usual,  and 
all  matter  must  be  in  our  hands  by  Monday  mid-day,  excepting  late 
news,  which  can  be  handled  up  to  Tuesday  morning. 

'•  A  .llerry  \nias." — The  Elkctrical  Review  wishes 

everyone  whose  eyes  these  words  may  meet  a  merrier  Xmas 
than  he  has  ever  had  before.  The  Scrooge  of  the  electrical 
industry  has  buried  his  past,  and  the  Spirit  of  Christmas  is 
abroad.  At  the  moment  grumblers  are  not  numerous.  Many 
men  will  leave  their  oiBces  and  works  with  a  lighter  heart  this 
year  than  they  have  sometimes  had  on  Xmas  Eve,  for  trade  is 
good.  After  a  few  days'  respite,  they  will  return  to  work  off  accu- 
mulating ordersand  ready  to  prepare  for  a  record  year  in  I'.'IS.  To 
many  of  our  foreign  and  Colonial  readers  these  lines  will  only  come 
when  Xmas  is  an  event  of  the  pa«t.  To  these — indeed,  to  all — we 
send  a  wish  for  a  Xew  Year  of  Great  Prosperity. 

Copper. — Messrs.  Merton's  statistical  circular  for  mid- 
month  (December  14th)  shows  stocks  in  England  and  afloat  thereto 
at  .Si),3y3  tons,  a  reduction  of  1.32.3  tons  on  the  quantity  under  the 
same  heading  on  November  30th.  The  quantity  actually  in  English 
ports  has  increased  by  617  tons,  the  reduction  being  made  up  of 
7 15  tons  less  at  Havre,  225  tons  less  afloat  from  Chile,  and  1,000  tons 
less  from  Australia.  The  European  stocks  are  less  by  1,394  tons, 
Hamburg  having  put  out  or  consumed  71  tons.  Stocks  in  Rotter- 
dam, at  350  tons,  are  very  low  just  at  present. 

In  detailed  supplies  Xorth  America  sends  Europe  13,576  tons, 
which,  if  doubled,  would  give  an  average  quantity  for  the  month. 
Spain  and  Portugal  have  sent  nearly  two-thirds  of  their  average  in 
the  fortnight  ;  Chilean  shipments  are  above  the  average,  and 
Australian  the  same.  The  total  deliveries,  at  24,0?i'i  are  fairly  high, 
though,  with  the  holidays  intervening,  there  is  no  reason  why  the 
second  half  of  the  month  should  show  figures  the  same  as  the  first 
half.  American  producers'  stocks,  at  38,466  tons  (end  of  November) 
showed  an  increase  of  4,205  tons  over  the  figures  for  October  31st. 
The  world's  supply  for  November  30th  showed  an  increase  of 
1,145  tons  over  that  on  October  31st.     The  figures  are  si, 747  tons. 

Feeder  Pillars  Agaiu. — A  serious  interruption  to  the 
lighting  and  power  supply  at  Stretford,  happened  on  the  16th  inst., 
about  1 1  o'clock  in  the  forenoon.  A  main  feeder  pillar-bos, 
situated  at  the  junction  of  Chester  and  Stretford  Roads,  was  com- 
pletely demolished  liy  a  heavily-laden  horse  lorry,  which  had 
pulled  up  at  an  adjacent  water  trough.  The  horse,  it  appears, 
started  prematurely,  crashing  with  great  force  into  the  pillar-box. 
In  connection  with  the  feeder  pillar,  which  is  a  very  large  one, 
containing  some  30  or  40  main  cable  connections,  there  is  a  sub-pit 
directly  underneath  the  pillar  base,  and  the  lorry  was  precipitated 
therein.  The  (lib) is  caught  fire  and  ignited  the  lorry,  but  this  out- 
break was  quickly  suppressed,  and,  fortunately,  both  horse  and  lorry 
were  extricated,  little  the  worse  for  their  mishap.  After  the  pyro- 
technic display,  nothing  remained  of  the  teeder  pillar  but  an 
almost  unrecognisable  mass  of  blackened  ruin.  The  supply  to  the 
district  affected  (Old  Trafford)  servtd  from  the  feeder  pillar,  was 
totally  cutoff  until  about  4  p  m.,  by  which  time  temporary 
»rrangements  had  been  made  for  practically  normal  supply. 
Fortunately,  no  interruption  was  occasioned  to  the  public  street  arc 
lamps  and  tramway  supply,  these  circuits  being  both  controlled 
and  fed  from  a  different  point. 

Will. — According  to  the  Times  the  late  Sir  J.  Irving 
Courtenay  left  unsettled  property  of  the  gross  value  of  £48,694,  of 
\vhich*£48.204  is  net  personalty. 


Parliameutary    Notes. — Tramway    Accidents. — Mr. 

Fell  asked  the  President  of  the  Local  Government  Board  if  any 
further  Orders  had  been  granted  for  the  construction  of  tramways 
on  steep  gradients  :  if  his  attention  had  been  called  to  the  recent 
accidents  to  tramway  cars  on  such  hills  owing  tn  the  failure  of  the 
brakes  to  act ;  and  if  any  brake  had  been  found  for  tramway  oars 
which  was  really  efficient  under  all  circumstances. — Mr.  Robertson, 
in  reply,  said  that  all  proposals  for  tramways  on  steep  gradients  were 
carefully  considered  by  the  Board  of  Trade,  and  provisional  orders 
authorising  such  tramways  were  submitted  to  Parliament  for  con- 
firmation only  when  the  Board  were  advised  by  their  inspecting 
officer,  that,  subject  to  the  provision  of  proper  arrangements  and 
the  exercise  of  due  precaution,  there  was  no  ground  for  refusing 
sanction  to  the  proposals.  Some  of  the  recent  accidents  to  which 
the  hon.  member  referred,  were  not  due  to  any  fault  of  the  brakes, 
Ijut  to  the  brakes  being  improperly  used.  There  was  no  brake 
which  was  really  effective  in  all  circumstances  if  not  properly  used, 
but  tramways  on  gradients  were  approved  only  on  condition  that 
the  brakes  provided  were  sufficient  if  properly  maintained  and  used 
to  control  cars. 

WlBELESS  Telegeaph  E.\perts.  —  Attention  having  been 
called  to  the  statement  of  Capt.  Charlton  at  the  Marconi 
Inquiry  that  there  was  great  difficulty  in  finding  suitable 
wireless  experts,  Mr.  Churchill  said  that  the  only  three 
civilian  experts  in  wireless  were  required  to  assist  naval  officers, 
and  there  was  no  probability  of  another  being  required  under 
present  circumstances.  The  definition  of  a  University  education 
had  been  interpreted  in  a  wide  sense,  i.nd  provided  that  the  can- 
didate possessed  the  requisite  technical  qualifications,  no  rigid  line 
would  be  drawn  as  to  the  college  or  institute  at  which  he  might 
have  been  trained. 

Royal  Assent.— The  Light  Railways  Act,  1912,  and  the  Electric 
Lighting  Orders  Confirmation  (No.  4)  Act,  1912,  have  received  the 
Royal  Assent. 

The  Melbourne  Railway  flectrilication  Contracts. — 

In  connection  with  this  scheme  the  total  amount  of  the  suggested 
appropriations  for  which  is  £2,537,000,  £1,112,000  being  in  respect 
of  tenders  that  have  not  yet  been  invited,  while  £1,425,000  is  based 
upon  the  tenders  that  have  already  been  submitted.  The  Melbourne 
Arijus  says  that  the  items  in  respect  of  which  tenders  have  been 
invited,  and  the  approximate  appropriations,  are  : — 

Power  Station. — Boiler  house  and  boiler  house  equipment  and 
structural  steel  work,  £300,000  :  turbo-alternators  and  transformers, 
£140,000. 

Distribution  System. — Sub-station  equipment,  £225,000. 

Rolling  Stock. — Rolling  stock  electrical  equipment,  £760,000. 

The  following  firms  have  tendered  : — A.E.G.,  Berlin  ;  Allen,  Son 
and  Co.,  Ltd.,  Bedford  ;  Babccck  ,!c  WUcox,  London  :  Belliss  &  Morcom, 
Birmingham  ;  B.T.H.  Co.,  Rugby  ;  British  Westinghouse  Co.,  Man- 
chester ;  Brown,  Boveri  &  Co.,  Ltd.,  London  ;  Danks  *^  Co.,  Ltd., 
Birmingham  ;  Dick,  Kerr  &  Co,,  Ltd.,  London  ;  Escher.  Wyss  &  Co., 
London  ;  Ferranti,  Ltd.,  HoUinwood  ;  General  Electric  Co,,  Ltd.,  Bir- 
mingham :  General  Electric  Co.,  New  York;  Mirrlees,  Watson  &Co., 
Glasgow  ;  Parsons  &;  Co.,  Ltd.,  Heaton  ;  Reyrolle  A:  Co.,  Ltd.,  Heb- 
burn  ;  Richardsons,  Westgarth  &  Co.,  Hartlepool  ;  Siemens  Bros. 
Dynamo  Works,  Ltd.,  London  ;  Stirling  Boiler  Co.,  London ;  and 
Willans  &  Robinson,  Ltd.,  Rugby. 

The  detailed  capital  expenditure  estimated  as  necessary  to  furnish 
an  electric  service  to  deal  with  the  traffic  in  1915  is  as  follows  : — 


Power  station 
Transmission  system — ■ 

Underground  cables     ... 

Overhead  transmission  lines 

Substations 

Track  equipment  ...         ...         ...         ...         

Alterations  to  ways  and  works — 

Overline  structures 

Telegraph  and  telephone  wires  and  other  sundries 

Equipment  of  car-sheds,  pits,  &:c 

Rolling  stock — 

Electrical  equipment  of  coaches      ...         £634.354 

Coach  bodies  and  bogies        ...         ,.,  485,050 


Less  cost  of  providing  additional  steam 
stock — 
Credited  to  electric  scheme  ... 
Net  cost  of  electric  rolling  stock 


£1.119,404 


£S2 1,438 


£761,053 

83,188 

59,875 

328,708 

562,280 

4,350 
20,000 
66,000 


297,966 


£2,183,420 


It  is  interesting  to  note  that  the  resolution  embodying  the 
recommendation  of  the  Government  that  the  report  should  be 
adopted,  has  been  passed  by  the  Victorian  Legislative  Assembly 
(Lower  House)  by  43  votes  in  favour  to  5  against.  The  resolution 
comes  before  the  Upper  House  this  week. 

Clyde  Electricians'  Strike. — A  settlement  has  been 
arrived  at,  and  work  resumed  by  the  Clyde  electricians,  members  of 
the  Electrical  Trades  Union,  who  had  been  idle  for  about  three 
weeks  in  consequence  of  a  wages  dispute.  The  men  returned  at  the 
same  rates  of  wages  as  prevailed  before  the  dispute  arose. 

Railfray  Fraud,  —  The  sixteen  employes  of  the 
London  Electric  Railway  Co.,  who,  as  already  reported,  were 
charged  with  defrauding  the  company  by  intercepting  and  selling 
undipped  tickets,  have  been  committed  for  trial,  bail  being 
allowed, 

{Cimtimied  un  pnqe  1004.) 
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LARGE    WILLANS    TURBINES 
FOR    SYDNEY. 


JIkssiw.  Willans  a  Robixson  are 
completing  the  third  of  four  large  steam 
turbines  for  the  New  South  Wales 
(iovernment  Itaihvays. 

In  lini  a  :),0(iO-K\v. 'Willans  turbine 
set  was  brought  into  use  at  the  Oovern- 
ment's  Ultimo  Power  Station,  and 
subsecjuently  the  N.S.W.  (Jovernment 
ordered  the  four  units  mentioned  above. 
The  first  of  thesf  is  a  du|)lieiite  of  the 
plant  already  supplied,  and  will  be  in- 
stalled in  the  Ultimo  Station,  but  the 
remaining  sets  are  to  be  installed  in  a 
new  station  situated  at  White  Hay — 
both  stations  being  in  Sydney. 

The  White  Hay  sets  differ  in  size 
from  those  at  Ultimo,  in  having  a 
capacity  of  7,(i(i(i  kw.  each.  All  these 
sets  run  at  a  sjx;ed  of  T.'id  h.i'..m.,  which 
apparently  low  speed  is  due  to  sti-iugcnt 
conditions  imposed  by  the  siKJcitication 
in  the  matter  of  temperature  rise  : 
moreover,  where  such  lai-ge  units  arc 
nstalled    thousands    of     miles    distant 


Fig.  2.— Condensek,  Buu.t  in  IIalvk-s  ixm  Traxspokt. 


from  the  makers'  works  reliability  is 
obviously  of  paramount  importance. 

The  Ultimo  turbines  are  designed  to 
work  with  steam  at  a  pressure  of  ir)0  lb. 
at  the  turbine  stop  valve,  superheated 
100°  F. ;  the  White  Bay  machines  will 
work  with  a  steam  pressure  of  UJO  lb. 
and  a  superheat  of  200°  F. 

Fig.  1  illustrates  the  first  of  the  Wliite 
Bay  turbines  in  Jlessrs.  Willans's  erecting 
shops  connected  up  for  steaming  light. 
The  machines  are  of  the  maker's  standard 
disk  and  drum  type,  and  embody  the 
following  special  features  of  design  : — 
The  nozzle  chest  consists  of  a  separate 
cast  -  steel  body  to  withstand  high 
degrees  of  superheat.  The  governor 
gear  is  of  the  standard  direct-acting 
throttle  type,  a  simple  arrangement 
which  at  the  same  time  ensures  suffi- 
cient accuracy  in  governing  to  meet  the 
severe  conditions  prevailing  on  the  pure 
traction  load  at  Sydney.  The  impulse 
blading  used  is  of  special  bronze,  and 
the  reaction  blading  is  of   the  Willans 


Fig.  1. — 7,000-K.v  A.  Willans  Disk  and  Dulm  Tikiune  in  thk  Ekecting  Shop. 


patent  shrouded  tyjje  built  n[)  in  sections,  no  individual 
caulked  distance  pieces  being  used. 

The  condensing  plants  for  all  these  sets  are  of  the 
Willans  vacuum-augraentor  type,  with  motor-driven  Edwards 
air  and  circulating  pumps.  Fig.  2  shows  one  of  the  White 
Hay  surface  ci>ndensers  in  the  erecting  shop  :  this  condenser 
has  a  cooling  surface  of  U'.,7.")0  S(i.  ft.,  and  it  will  be  noted 
that  the  condenser  body  is  split  vertically  to  facilitate 
trans]  K)rt. 

The  plants  are  designed  to  maintain  a  vacuum  of 
2S-3.")  in.  (Bar.  :iO  in.)  when  supplied  with  cooUng  water  at 
a  temperature  of  70°  F.,  and  when  dealing  with  the  exhaust 
steam  from  the  turbine  when  working  on  full  load. 

The  generators  throughout  are  of  Messrs.  Dick,  Kerr  and 
Co.'s  manufacture,  designed  for  a  pressure  of  (J, GOO  volts, 
unity  jiower  factor,  and  a  frequency  of  25  cycles. 

These  machines  have  salient  pole  rotors,  and  are  of  the 
makers'  standard  totally  enclosed,  chimney  type,  vertically 
divided  in  the  case  of  the  7,000-K.v. a.  machines,  and 
horizontally  divided  in  the  5,000-k.v.a.  machine.  Each 
machine  is  provided  with  an  independent  blower  set,  driven 
by  a  low-tension  motor  for  ventilating  purposes,  the  c<x)l  air 
being  led  into  the  machine  through  ducts  in  the  foundations 
and  the  heated  air  discharged,  after  passing  through  the 
machine,  at  the  chimney  opening  above  the  stator. 

The  guaranteed  temperature  rise  after  a  normal  full-load 


Fig.  X — 7,000-K.v.A.  TrnBO-ALTERNATOR.  with  Vertically-Divided  Stator. 
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run 
ture 


of  1-2 
not  e 


hours  will  not  exceed  45'  F.  above  an  air  tempera- 
xceeding  77°  F.,  and  after  a  subse(iiient  overload  of 


Fig.  ;-; 
alternators 


illustrates  one  of   tht 
with  half  the  stator 


Bay 


7,00(i-K.v..\.    White 
remoxed. 

We  are  indebted  to 
Jlessrs.  Willans  for 
supplying  us  with  the 
foregoing  particulars, 
and  to  Mr.  O.  W. 
Brain,  chief  electrical 
engineer  to  the  X.S.W. 
Government,  for  facili- 
tating their  publica- 
tion. AVe  understand 
that  Messrs.  Willans 
have  in  hand  a  number 
of  other  large  disk  and 
drum  type  turbines  at 
the  present  time,  in- 
cluding one  of  8,500- 
K\v.  output  for  the 
.Sheffield  Corporation, 
and  a  7,500-KW.  unit 
for  the  Leeds  elec- 
tricity department. 


A    KILKENNY 

ASYLUM 

INSTALLATION. 


Fig.  4.- 


-Showing  Arrangement  of  7,000-k.v.a.  Wili  \n« 
FOR  N.S.W.  Railways.  " 


50  per  cent,  for  two  hours  the 
exceed  75    F. 


temperature   rise   will  not 


An  electrical  installa- 
tion has  recently  been 
carried  out  at  the 
Kilkenny  District 
Asylum  under  the 
supervision  of  Louis  J. 
Lawless,  of  Rathmines, 
to  whom  we  are  in- 
debted for  the  following 
particulars  regarding 
the  work. 

The  generating 
plant  comprises  two 
40-B.H.i'.  Hornsby 
Stockport  gas  engines 
and  two  suction  gas 
plants,  the  connecting 
mams  between  the  engines  asid  plants  being  arranged  so  that 
either  producer  may  be  used  to  sujiply  either  engine.      The 


■Dick,  Kerr  Turf.ink  Unit 


Electric  ally-Driven  Pumping  Plant. 


Kilkenny  District  Asylum  Installation. 


HoRNSBY-E.C.C.  Generating  Set. 


_  The  overload  capacity  of  the  machines  is  -Jb  per  cent,  con- 
tinuously and  50  jier  cent,  for  two  hours. 


engines   are  fitted  with   heavy  fly-wheels  carried   in    outer 
bearings,  and  are  coupled  direct  through  flexible  couplings  to 
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open  typi'  slniiit-woiiiKl  dyiiiirnos  liy  the  KlecLric  Construct  ion 
Co.  Miich  set  lias  an  oiitpnt  of  :.'.")  k\v.  at  from  :.'20  to  210 
volts.  A  D.I',  storaf^e  battery  has  also  been  installed,  havinf;  a 
capacity  of  KiO  amiK're-Lours  at  the  ten-hour  rate,  witli  a 
linal  voltage  of  220.  The  cells  are  placed  on  single  tici' pitch 
jiine  stands  supported 
on  porcelain  insulators 
on  brick  piers,  and 
battery  charging  is 
carried  out  by  a  New- 
ton motor-booster.  A 
line  white  marble  panel 
switchboard  by  Messrs. 
Veritys,  iitd.,  and 
eqiii])ix;d  with  Elliott 
instruments  is  provided 
for  the  control  of  the 
generators,  battery, 
&c.,  and  asylum  cir- 
cuits. Separate  fittings 
are  ]irovided  for  each 
circuit,  including 
the  main  and  aux- 
iliary asylum  liuild- 
ings,  pumping  plant, 
laundry  jiower  plant 
and  power  house.  The 
power  house  circuit  is 
iitted  with  a  switch 
and  fuse  only ;  the 
other  circuits  have 
an  ammeter  inaddition, 
and  the  pnmp  motor 
circuit  also  has  a  start- 
ing switch,  shown  on 
the  bottom  panel.  Tlu 
board  is  provided  with 
a  general  service  volt- 
meter mounted  on  the 

centre  panel  with  a  four-way  I'.i".  switch,  and  a  sector  pattern 
voltmeter  with  an  illuminated  dial  is  mounted  on  a  swinging 
arm  at  the  right  hand  side  of  the  board.  All  the  main  con- 
nections consist  of  bare  topper  conductors  supported  on 
porcelain  shackles  bolted  to  wronght-iron  straps. 


have  proved  groundless,  and  20  and  MO-watt  Osrani  lamps 
have  practically  replaced  the  carbon  lamps  throughout ;  the 
life  of  the  metal-filament  lamps  has  been  very  satisfactory, 
some  of  the  original  ones  being  still  in  use. 

The  whole  of  the  asylum  wiring  has  been  carried  out  with 


Interior  ok  Engine  Room.  Km.kknnv  Distkict  Asylcm. 


( .M.A.  (iOO-inegohm  grade  cables,  run  in  whitewood  casing 
in  all  pfisitions  except  in  the  pnmp  house,  where  steel  tubing 
is  adopted,  carried  on  insulators. 

The  main  conductors  between  the  various  buildings  and 
the    jx)wer    house    are    lead-covered    pajier-insulated    and 


I'lG.  2. — General  View  of  Station. 


Fu;.  1. — Makble  Insulatoe  and  Concrete  Base  for 
Aerial  Tower. 

Wireless  Telegraph  Station  at  Fokt  Mvek,  Virginia.    (Seepage  lnoL>.) 


The  Asylum  is  wired  for  about  b?>~  lamps.  About  419  of 
these  lamps  were  originally  s  and  IG-c.p.  carbon  lamps, 
and  the  remainder  Osram  metal  lamps,  as  it  was  antici- 
pated that  trouble  from  broken  filaments  would  attend  the 
adoption  of  metal-filament  lamps  throughout.     These  fears 


armoured  cables  of  Messrs.  Glover's  make,  and  are  laid  direct 
in  the  ground. 

The  laundry  is  driven  by  a  7-b.h.p.  Siemens  protect«d- 
type  geared  motor,  and  six  electric  irons  have  been  provided. 
An  8-c.p.  lamp  is  placed  in  circuit  with  each  iron  as  a  shunt. 
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at  the  point  of  connection  with  the  flexible  cord,  to  show- 
when  the  current  is  on. 

The  pumping  plant  comprises  two  direct-coupled  turbine 
pumps  and  motors  of  the  Rees  Roturbo  tyi^e,  each 
designed  to  deUver  2,000  gallons  of  water  jDer  hour 
to  a  height  of  100  ft.  The  water  is  supplied  from 
a  well  situated  about  40  ft.  below  the  level  of  the 
Asylum  and  alwut  two-thirds  of  a  mile  distant  from  the 
main  buildings.  The  pumps  deliver  into  two  15,000-gallon 
storage  tanks  placed  on  towers  at  each  end  of  the  Asylum, 
about  'JO  ft.  high.  The  motors  require  no  attention  lieyond 
periodical  inspection,  and  are  controlled  entirely  from  the 
Asylum  power  house  switchlward. 

The  initial  outlay  on  the  complete  equipment,  including 
building  and  foundations,  was  £2,500.  The  fuel  cost  per 
annum  for  all  purposes,  including  lighting,  pumping,  laundry 
power  and  ironing,  only  amounts  to  £G0  when  using  "Welsh 
anthracite  at  about  30s.  per  ton.  The  cost  of  gas  pre- 
viously was  foilii  |3er  annum,  and  the  coal  for  pumping 
purposes  another  £180.  although  the  pumps  were  not  giving 


THE  NEW  WIRELESS  TELEGRAPH  STATION 
AT     FORT    MYER,    VIRGINIA. 


By   DAVIS  H.   TUCK   and   MILLARD   B.   HODGSON. 


Until  quite  recently,  the  United  States  and   Italy,  of  all 
the  important  nations,    were   the   only  ones  that  had   not 


Fig.  3. — View  of  Towek  SxRUCTrKES  fob  Aerials 
Fort  Myer. 


more  than  12,000  gallons  per  day.  The  Resident  iledical 
Superintendent,  in  his  report  to  the  Committee  of  Manage- 
ment for  the  financial  year  ending  March  31st,  11112,  stated 
that  there  was  a  saving  of  £ir)5  per  annum  after  allowmg 
for  repayment  of  loan  and  interest,  cost  of  upkeep,  running 
and  insurance  of  plant.  The  illumination  of  the  house  has 
been  doubled,  and  the  water  supply  has  been  greatly 
increased. 

The  men  who  formerly  had  charge  of  the  steam  engines 
and  boOers  were  trained  to  work  the  electrical  installation, 
and  the  plant  has  now  been  in  use  for  over  12  months. 
The  whole  installation,  with  the  exception  of  the  generating 
plant,  was  carried  out  by  ilessrs.  Maguire  &  Gatchell.  of 
Dublin  ;  the  engine  and  dynamo  contract  was  given  to 
Messrs.  R.  Hornsbv  &  Sons. 


Fig.  I.— Plan  of  Station  and  Circuits. 


Fia.  .'). — Diagram  siiowixr;  Construction  of  Aerials. 


Cardiff. — A  L.(4.B.  inquiry  was  held  on  December  1 2th 
into  the  application  of  the  T.C.  for  a  loan  of  £7.(;72  for  service 
transformers  and  additional  plant.     There  was  no  opposition. 


Fig.  6.— Arrangement  of  Switches  on  Distributing   Pole. 

installed  (iovernmcntal  coastal  wireless  telegraph  sUitions 
with  facilities  for  intercommunication  with  the  mercantile 
marine.  Although  (juite  a  number  of  private  commercial 
stations   had  been  estabhshed  in  the  United  Stat«s,  these 
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were  operated  with  the  single  idea  of  business  gain,  were 
merely  news  channels  for  iucoming  and  outgoing  steamers, 
and  rarely  performed,  except  by  special  contract,  the  function 
of  a  distributor  of  general  items,  such  as  storm  warnings,  &c. 
Also,  due  to  trade  jealouiy,  little  was  attempted  along 
co-operative  lines ;  each  company  used  its  own  system  and 
each  was  free  to  give  and  receive  as  it  pleased.  This  lack  of 
co-operation  was  brought  out  very  prominently  at  the  time 
of  the  Titank  disaster.  The  few  stations  operated  under 
the  Federal  Government  confined  themselves  strictly  to 
military  and  luival  uses. 

It  is  to  meet  this  lack  of  co-operation  that  the  Govern- 
ment of  the  United  States,  acting  through  the  Navy  Depart- 
ment, has  installed  at  Fort  Myer,  Virginia,  the  wireless 
telegraph  station  described  in  this  article.  While  primarily 
a  naval  order  distributing  centre,  it  has  been  designed  to 
include  a  much  greater  range  of  activity.  In  addition  to  its 
use  as  a  naval  distributing  centre,  the  eciuipment  and 
facilities  for  an  experimental  station  have  been  installed 
which,  together  with  the  practical  working  equipment,  will 
be  very  valuable  as  a  laboratory  for  the  development  and 
testing  of  new  apparatus  and  upi)liauces.  This  station, 
acting  ui  conjunction  with  coastal  stations,  will  also  comprise 
a  bulletin  distributing  bureau.  At  a  pre-arranged  time  each 
day,  notification  of  which  will  be  made  to  the  mercantile 
marine  of  all  nations,  news  bulletins  stating  the  bearings  of 
ships,  derelicts  and  icebergs  (reported),  together  with  storm 
warnings,  will  be  sent  out.  Also  individual  reports  of 
maritime  interest  will  be  recorded  and  sent  out. 

The  station  is  situated  just  outside  of  Washington,  D.C.,  in 
the  Virginia  hills,  and  is  150  ft.  above  the  sea  level.  The 
entire  plant,  which  comprises  tie  laboratory  and  the  three 
towers,  occupies  a  federal  reservation  of  about  five  acres.  It 
was  designed  and  built  under  the  supervision  of  the  Bureau 
of  Yards  and  Docks  of  the  Navy  Department,  the  Baltimore 
Bridge  Co.  being  awarded  the  contract  for  the  erection  of 
the  three  towers,  and  the  Electric  Signal  Co.,  Pittsburg,  Pa., 
supplying  tbe  special  apparatus. 

The  three  towers  are  built  on  the  corners  of  an  isosceles 
triangle,  and  are  respectively  4  50,  450  and  tiOO  ft.  in 
height,  the  (iOO-ft.  tower  being  erected  at  the  ajK.x  of  the 
triangle.  The  dimensions  of  the  two  smaller  towers  are 
identical,  being  125  ft.  sq.  at  the  base,  and  taiiering  to 
15  ft.  sq.  at  the  top.  The  tiOO-ft.  tower  is  IGO  ft.  sq.  at 
the  base,  and  tapers  to  1 5  ft.  at  the  top.  All  three  are  of 
the  same  general  construction  (shown  in  tigs.  2  and  3),  being 
built  up  of  box  girders  whose  angles  are  of  i-in.  steel  rein- 
forced with  I -in.  plates.  The  platforms  at  the  top  are 
accessible  by  zig-zag  ladders  arranged  with  convenient 
landings.  The  four  legs  of  each  tower  are  embedded  in  a 
mass  of  concrete  10  ft.  sq.,  running  into  the  earth  a 
distance  of  12  ft.  to  a  rock  and  clay  sub-foundation. 

The  entire  structures  are  insulated  from  the  ground  by 
marble  washers  waterproofed  with  varnish  (see  fig.  1).  There 
being  no  reliable  data  on  the  possible  effects  of  great  elec- 
trical capacity,  such  as  that  of  the  towers,  on  the  signalling 
devices,  it  was  deemed  advisable  to  take  this  precaution. 
The  towers  are  connected  to  earth  by  ground  wires  and 
disconnecting  switches,  so  that  the  above-mentioned  data  can 
be  obtained. 

The  laboratory  building  in  connection  with  the  station 
was  designed  to  meet  the  requirements  of  an  up-to-date 
radio  plant,  including  well-equipped  research  and  testing 
laboratories.  .Space  has  also  been  included  for  a  machine 
shop  and  dormitories  for  employes.  On  the  first  floor, 
occupying  a  space  of  about  2,400  sq.  ft.,  is  the  gene- 
rating room.  At  present  the  energy  is  supplied  by  a  local 
power  company  at  6,600  volts,  25-cycle,  three-phase,  and  is 
stepped  down  to  a  pressure  of  220  volts  to  operate  a  West- 
inghouse  synchronous  motor  rated  at  2o0  H.i*.  at  500  r.p.m. 
This  motor  is  separately  excited  by  a  direct-connected  direct 
current  generator.  This  direct-current  generator-exciter  is 
also  used  as  a  source  of  energy  for  auxiliary  apparatus.  The 
synchronous  motor,  which  is  first  brought  up  to  speed  as  an 
induction  motor,  is  belt-connected  to  a  Westinghouse  220- 
volt,  500-cycle.  single-phase  generator  running  at  1,250 
R.p.ii.  The  voltage  of  this  machine  is  then  stepped  up 
to  a  working  pressure  of  25,000  volts.  The  revolving  type 
of  spark-gap  is  employed,  being  a  i-it.  wheel  whose  50  ter- 
nunal  spokes,  corresponding  to  the  50  poles  of  the  generator. 


give  1,650  discharges  per  second.       These  pole  spokes  are 
^-in.  copper,  about  8  in.  in  length.      Because  of  the  great 
centrifugal  force   which    their    fastenings  must  withstand, 
life  and  apparatus  are  safeguarded  by  a  l2-in.  beam  erected 
so  as  to  repel  any  flying  spokes.      The  minimum  spark-gap 
is  sV-i"-.  but  owing  to  the  high  potential  the  air  breaks 
down  about  3  in.  before  and  after  the  s^^-in.  gap  discharge. 
There  is  a  constant  capacity  of  a  bank  of  nine  condensers  in 
parallel,  each  having  a  capacity  of  0036  mf.     These  con- 
densers are  made  up  of  steel  plates  set  in  steel  cylindere,  and 
all  air  insulated  at  an  air  pressure  of  300  lb.  per  sq.  in. 
The  wave  length   is  varied    by  means  of  three  variable-in- 
ductance units.  These  inductance  units,  together  with  the  con- 
denser apparatus,  are  the  same  that  were  formerly  used  at  the 
Fessenden  station  at  Brant  Rock,  Massachusetts.  Thesignalling 
contacts  are  actuated  from  the  operating  room  by  relay,  a 
variable  resistance  of   220  ohms   maximum  being  shunted 
across  the  contact  points  on  the  low-voltage  side  to  prevent 
excessive  sparking  at  the  contacts.     The  ground  wires,  which 
are  led  out  through  the  basement,  terminate  in  0,000  ft.  of 
bare  copper  wire  laid  in  trenches  between  the  towers.     The 
generating  or  sending  wires  to  the  aerials  are  led  out  through 
a  1-in.  thick  window  pane  to  a  distributing  pole  (see  fig.  6)  ; 
this  distributing  pole  is  a  very   interesting  and  ingenious 
device.     The  sending  wire  from  the  generator,  the  receiving 
wire  from  the  detector,  and  a  third  wire,  deeply  grounded, 
terminate  here.     The  two  wires  from  the  generator  and  the 
detector  respectively  are  heavily  insulated  from  their  wire 
supix)rts  by  composition  strain  insulators,  and  from  the  posts 
of  the  distributing  platform  by  double-petticoat   porcelain 
insulators  of  special  design.     The  terminals  of  these  three 
wires  form  the  three  contacts  of  a  three-way  switch,  which  is 
controlled  from  the  operating  room  by  a  system  of  chains  and 
pulleys.     The  moving  arm  of  the  three-way  switch  is  con- 
nected to  the  wires  leading  direct  to  the  aerials.     A  second 
switch,  suspended  between  the  distributing  poles  and  the 
wall  of  the  building,  but  insulated  from  both  by  strain  insu- 
latoi-s,  is  placed  in  the  detector  side  of  the  line.     This  switch 
is  also  actuated  from  the  ojierating  room  by  means  of  chains 
and  pulleys.     With  this  three-way  switch  arrangement  it  is 
obvious  that  the  operator  can  at  pleasure  close  the  circuit 
for  receiving  messages,  change  over  to  sending  them  over  the 
same  route,  or  ground  the  entire  system,  as  in  time  of  electric 
storms. 

The  wires  are  run  direct  to  the  aerial  spreadera  in  the 
manner  shown  in  fig.  4.  These  aerial  spreaders  are  built  up 
(see  fig.  5)  of  2i-in.  galvanised  iron  pipe  reinforced  with 
|-in.  strapping  of'galvanised  steel.  They  are  88  ft.  in  length, 
square  in  section  and  3  ft.  on  a  side  at  the  largest  part. 
Their  weight  and  that  of  the  wires  of  the  aerial  is  held  up 
by  a  bridle  of  15  y^-in.  galvanised  steel  cables,  connected  to 
.the  pipe  by  turn-buckles,  and  terminatmg  at  the  top  in  a 
10-in.  steel  ring.  The  aerial  wires  proijer,  23  stranded 
cables  of  ^-in.  diameter  phosphor  bronze,  are  soldered  both 
directly  to  the  iron  pipe  and  by  auxiliary  wires  to  the  bridle. 
These  bridles  are  connected  to  and  insulated  from  the 
trusses  at  the  top  of  the  towers  by  10-in.  buck  links.  The 
connections  from  one  aerial  to  another  are  made  by  means 
of  cages  (see  fig.  4).  This  cage  contains  23  phosphor-bronze 
wires'"  soldered  directly  to  the  bridles  of  the  spreaders. 
Hence  connections  at  any  point  are  not  dependent  at  any 
place  on  one  strand  or  cable.  The  wires  between  the  600-ft. 
tower  and  the  450-ft.  towers-are  about  400  ft.  in  length,  and 
between  the  two  smaller  towers  300  ft.,  40  ft.  being  allowed 
in  each  case  for  sag.  It  is  estimated  by  needle-point  test 
(length  of  spark  being  11  in.)  that  an  electromotive  force  of 
150,000  volts  is  obtained  at  the  topmost  point  of  the 
antenn:e.  As  an  illustration  of  the  great  current  density,  a 
piece  of  cloth  which  was  blown  from  the  top  of  one  of  the 
towers  and  landed  on  the  aerial,  instantly  burst  into  flame. 

The  operating  room,  situated  on  the  first  floor  in  the 
extreme  southern  wing  of  the  building,  is  an  example  of  ail- 
that  is  modern  in  receiving  and  transmitting  devices.  As 
outlined  before,  the  telegraph  key  operates,  by  relay,  the 
contacts  in  the  generating  room,  which  in  turn  control  the 
rate  at  which  the  radiant  energy  leaves  the  aerials,  the 
impulse  being  transmitted  to  the  topmost  antennae  from 
the  spark-gap,  and  the  wave-length  being  kept  at  the 
desired  value  by  the  variable  inductance  units. 

The  generating  room  when  entirely  equipped,  in  addition 
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to  the  apparatus  already  enumerated,  will  contain  some 
novel  features.  To  put  an  end  to  the  dependency  on 
the  local  power  company,  an  internal-combustion  engine  will 
be  installed.  With  this  the  officials  in  charge  hope  to  do 
away  with  the  somewhat  elaborate  spark  controlling  system 
now  used,  by  being  able  to  maintain  a  close  regulation  in  the 
flow  of  current.  .  In  addition  to  this  gas  engine  set,  several 
small  motor-generator  sets  will  be  available  for  lighting  and 
storage  battery  systems,  and  also  to  operate  a  number  of 
lines  of  25,  -fO  and  GO  cycles,  as  they  may  be  needed,  for 
laboratory  experimental  and  testing  purposes.  The  switch- 
board by  which  these  changes  can  be  made  is  the  latest  pattern 
of  laboratory  board  of  the  plug  type,  and  is  thoroughly 
equipped  with  ammeters,  voltmeters,  frequency  meters,  &c. 
By  the  storage  battery  system  any  electromotive  force  of  from 
one  to  250  volts  will  be  made  available  for  laboratory  use. 
A  novel  and  useful  item  in  the  equipment  of  this  room  is 
the  provision  made  for  testing  out  complete  generating  sets 
for  any  of  the  (iovernmental  stations.  A  space  of  about 
20  ft.  square  is  reserved.  I  beams  being  laid  3  in.  apart  in 
the  floor,  to  which  heavy  apparatus,  such  as  motors  and 
generators,  may  be  temporarily  bolted.  This  testing  plat- 
form will  have  a  special  switchboard  and  current  distri- 
buting system,  so  that  any  desired  voltage  or  frequency  may 
b3  obtained. 

With  this  magnificent  equipment  for  both  practical  work 
and  experimental  endeavour,  it  is  safe  to  say  that  the  United 
States  will  soon  be  abreast  of  the  European  nations  in  the 
development  of  wireless  telegraphy.  Officials  of  the  station 
hope  to  attain,  when  working  at  full  capacity,  a  maximum 
range  of  from  3,000  to  4,000  miles.  Already  communica- 
tion has  been  established  with  the  Marconi  station  at  (ilace 
Bay,  Canada,  and  the  Naval  station  at  Key  West,  Florida. 

Up  to  the  present  time  the  Marconi  stations  at  Glace  Bay, 
Canada,  and  at  Clifden,  Ireland,  both  being  nearly  alike, 
signified  the  latest  development  in  the  wireless  telegraph 
held.  Those  two  stations  with  towers  of  -150  ft.  have  inter- 
communicated for  some  time.  There  has  also  been  a 
German  station  at  Naueu,  with  a  mast  of  i.'iO  ft.,  but  little  is 
known  of  what  it  has  accomplished.  Hence  this  station  at 
Fort  Myer,  Virginia,  with  its  COO-ft.  tower,  and  its 
maximum  range  of  4,000  miles,  should  rank  foremost  among 
the  recent  radio  developments. 


NOTES. 


(.Concluded  from  jiage  998.) 

lustitittion  andLectore  Notes. — The  Ikstitution  of 

Electrical  Engineers  (Students'  Section). — The  ninth  annual 
dinner  of  the  Students"  Section  of  the  Institution  of  Electrical 
Engineers  was  held  on  Saturday  evening  last,  the  14th  inst,  at  the 
Trocadero  Restaurant,  Piccadilly  Circus.  Mr.  J.  C.  Rennie,  chair- 
man of  the  Section,  presided,  and  amongst  others  present  were  Mr. 
W.  Duddell,  F.R.S.,  President  of  the  Institution,  Mr.  W.  M.  Mordey 
and  Prof.  Silvanus  P.  Thompson,  F.R.S.,  Past  Presidents  ;  Messrs. 
A.  Russell,  .J.  Rennie,  P.  G.  I5owie  and  S.  A.  Smith.  Between  .50 
and  60  were  present,  and  a  very  pleasant  evening  was  spent  ;  Mr. 
Fred  Rome,  in  his  humorous  items,  and  Mr.  Louis  Nikola,  in  his 
repertoire  of  magical  problems,  were  specially  good.  After  the 
usual  loyal  toast,  Mr.  D.  Betts,  vice-chairman  of  the  Section, 
proposed  the  toast  of  "The  President  and  the  Institution." 
Referring  to  Mr.  Duddell  as  an  example  that  all  Students 
should  try  to  copy,  inasmuch  as  he  had  worked  through  all  grades 
of  the  Institution,  from  Student  to  President,  he  pointed  out  that 
the  Students  were  hoping  for  very  sympathetic  consideration 
of  any  requests  they  might  make  to  the  Council  during  his  term 
of  office.  Mr.  Duddell,  in  his  reply,  thanked  Mr.  Belts  for  his 
remarks,  and  urged  all  to  do  their  best  for  the  Institution.  Every 
effort  was  being  made  to  use  the  Institution  for  the  best  interests 
of  the  industry.  An  influential  Business  Committee  had  been 
formed  on  one  side,  and  within  the  past  week  or  two  a  Research 
Committee  on  the  other.  The  aim  of  this  Committee  would  be  to 
co-ordinate  as  f,ir  as  possible  electrical  research  work.  This  would 
be  of  great  use  to  Students,  who  might  obtain  valuable  advice  as  to 
the  direction  in  which  they  might  usefully  turn  their  energies. 
The  President  then  referred  to  the  changes  now  being  made  in 
the  constitution  of  the  Institution,  and  pointed  out  that  the  new 
Graduate  Class  was  only  intended  as  a  temporary  resting  place  in 
the  progress  from  Studentship  to  full  Membership. 

The  toast  of  ''  The  Students'  Section  '  was  proposed  by  Mr. 
W.  M.  Mordey,  who  spoke  of  the  importance  of  the  Students'  c'ass, 
which  numbered  over  1,300,  or  one-fifth  of  the  entire  membership. 
He  dwelt  on  the  advantages  which  students  obtained  by  association 
with  the  Institution,  and  urged  all  to  see  that  they  subscribed  to 
Science  Abstracts,  a  valuable  publication  for  which  the  Institution 


was  principally  responsible.  Mr.  J.  C.  Rennie,  the  chairman  of  the 
Section,  in  responding,  spoke  of  the  advantages  which  the  Students' 
Section  gave  not  merely  of  a  technical  but  also  of  a  social  character, 
Now  that  Local  Students'  Sections  were  in  existence  at  Newcastle 
and  Manchester  there  was  growing  up  a  healthy  rivalry,  and  it 
might  be  that  in  future  it  would  be  possible  to  arrange  social 
intercourse  with  them.  All  such  joint  action  would  be  productive 
of  good. 

Mr.  Moir,  in  proposing  "The  Colleges,"  coupled  with  the  toast  a 
warm  eulogy  of  the  work  of  Prof.  S.  P.  Thompson,  and  the  cordiality 
with  which  the  toast  was  received  spoke  volumes  as  to  the  esteem 
and  affection  in  which  Dr.  Thompson  is  universally  held.  Dr. 
Tliompson,  in  his  reply,  spoke  of  the  good  work  which  so  many  of 
the  small  colleges  in  provincial  towns  were  doing  in  training  real 
electrical  engineers.  He  then  denounced  the  premium  pupil  system, 
which  had  done  much  in  the  past  to  keep  good  men  out  of  the 
profession,  and  permitted  incapable  but  rich  men  to  enter.  He  was 
glad  to  know  that  some  of  the  best  up-to-date  firms  were  now 
setting  their  faces  against  it,  and  in  this  movement  he  wished 
them  every  success.  Dr.  Thompson  then  spoke  of  the 
coming  examinations  for  admittance  into  the  higher  grades  of 
membership  of  the  Institution.  He  pointed  out  that  the  aim  of  the 
examinations,  as  he  understood  it,  would  be  to  find  out  what  a 
candidate  knew,  not  what  he  did  not  know.  They  would  be  human 
in  character,  and  should  not  frighten  anyone  from  trying  to  pass 
them.  Finally,  Dr.  Thompson  referred  to  the  fact  that  the  Colleges 
at  heart  were  the  students,  and  that  the  students  )nade  the  colleges. 
Without  them,  the  colleges  were  mere  buildings,  mere  staffs  of 
professors.  It  needed  the  life  and  energy  of  the  students  to  make 
them  really  live. 

The  remaining  toast,  that  of  "  The  Guests,"  was  proposed  by  Mr. 
Mould,  and  responded  to  by  Mr.  P.  G.  Bowie  and  Mr.  S.  A.  Smith. 

Institution  of  Electrical  Engineers  (Scottish  Section). 
— There  was  a  large  and  representative  attendance  at  the  annual 
dinner  of  the  Scottish  Local  Section,  held  in  Glasgow  on  Tuesday, 
December  17th.  "The  Imperial  Forces"  were  proposed  by  Mr. 
Robert  Caird,  L.L.D.,  and  responded  to  by  Engineer-Commander 
Wood,  R.N.,  and  Sir  George  Thomas  Beatson,  M.D.,  K.C.B.  Sir 
John  Ure  Primrose  gave  '  The  City  of  Glasgow,"  and  Lord  Provost 
Stevenson  acknowledged.  The  toast  of  "  The  Institution  of  Elec- 
trical Engineers"  came  from  the  Bishop  of  Glasgow  and  Galloway, 
and  Mr.  Wm.  Duddell,  F.R.S.,  president  of  the  Institution,  replied  ; 
while  the  " Scottish  Local  Section"  was  submitted  by  Mr.  R.  K. 
Morcom,  member  of  the  Council  I.E.E.,  and  Mr.  Wm.  McWhirter, 
chairman  of  the  Scottish  Local  Section,  replied.  There  was  a 
larger  attendance  than  at  previous  functions,  the  company 
numbering  about  300. 

At  a  meeting  of  the  Section  held  in  Edinburgh  on  December 
Kith,  Mr.  F.  Creedy  read  a  paper  on  "The  Turbo-Converter." 

Institution  of  Electrical  Engineers  (Dublin  Section). — 
On  Thursday  last  week  an  informal  paper  was  read  by  Mr.  E. 
Handcock  _on  "Illumination — Metal- Filament  Lamp  Lighting  in 
relation  to  the  Eye.''  A  discussion  followed,  in  which  many 
members  took  part.  It  was  decided  that  the  day  of  meeting  should 
Ije  changed  to  the  second  Friday  in  each  month. 

Royal  Society  of  Arts.— On  December  11th  Dr.  F.  MoUwo 
Perkin  read  a  very  interesting  paper  on  "  Natural  and  Synthetic 
Rubber,"  in  the  course  of  which  he  stated  that  when  aU  the  new 
sources  of  supply  were  in  full  swing  there  would  probably  be  a 
glut  of  rubber  on  the  market,  unless  new  uses  for  rubber  were 
found.  The  Badische  Anilin  und  Soda  Fabrik  had  put  aside 
£  1 ,000,000  for  research  in  connection  with  synthetic  rubber.  In 
the  discussion,  Mr.  R.  Kaye  Gray  pointed  out  that  the  raw  rubbers 
differed  in  their  properties  according  to  their  origin,  and  plantation 
rubbers  had  their  drawbacks  ;  they  could  not  be  expected  to  be 
absolutely  uniform.  He  had  no  doubt  that  synthetic  rubber  would 
be  produced  in  the  future,  but  it  would  involve  a  great  amount  of 
work.  Mr.  W.  F.  de  Bois  Maclaren  believed  that  plantation  rubber 
would  eventually  be  sold  at  jd.  a  lb.  Mr.  W.  F.  Reid  did  not  think 
there  was  a  great  future  for  synthetic  rubber. 

Institution  of  Electrical  Engineers  (Manchester 
Section). — On  Tuesday  evening  a  paper  was  read  on  "  Electric 
Welding,"  by  Mr.  P.  Bncher  ;  a  discussion  followed,  to  which  the 
author  replied. 

Society  of  Engineers  (Inc.). — The  third  annual  general 
meeting  was  held  on  Monday,  December  9th.  The  report  of  the 
scrutineers  of  the  postal  ballot  for  the  election  of  council  and  officers 
for  1912,  showed  that  Mr.  Arthur  Valon  had  been  elected  President, 
and  Messrs.  H.  C.  H.  Shenton,  Norman  Scorgie,  and  T.  B.  Bower 
Vice-Presidents.  The  President's  gold  medal  was  awarded  to  Mr. 
W.  P.  Durtnall,  for  his  paper  on  "  The  Generation  and  Electrical 
Transmission  of  Power  for  Marine  Transportation." 

Institution  or  Electrical  Engineers  (London).  —  On 
Thursday  last  week  a  paper  was  read  on  "  A  Single-phase  Motor 
with  Pole-Changing  Windings,"  by  Messrs.  J.  S.  Nicholson  and 
B.  P,  Haigh,  and  a  discussion  followed.  The  annual  dinner  of  the 
Institution  will  take  place  on  Thursday,  February  6th,  at  the  Hotel 
Cecil. 

The  annual  dinner  of  the  Leeds  Association  op  Engineers 
was  held  on  Saturday,  December  7th  ;  the  sole  subject  of  the 
speeches  was  the  Leeds  electricity  supply. 

Brighton. — Mr.  J.  Christie,  enginefr  and  manager  of  the 
municipal  electrical  undertikiug,  on  Moaday  delivered  a  lecture  on 
"The  IJrighton  Electricity  Supply  Undertaking  "  to  the  members 
of  the  Preston  Literary  and  Debating  Society.  The  conclusion  was 
devoted  to  the  advantages  of  the  "  Tricity  "  cookers  and  utensils, 
and  afterwards  an  interesting  demonstration  was  given. 

lippoilltment  Vacant. — Switchboard  attendant,  for  the 
Corporation  Electricity  Works,  Paisley  (25s.).  See  our  advertise- 
ment pages  in  this  issue. 
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Fatalities, — A  yonlli  n^rcd    l  I  years,  named   Harold  R. 

Kayinoml,  son  of  a  farmer,  of  Erdington,  near  Birmin|;ham,  had 
been  in  thi^  habit  of  making  electrical  experiments  and  pivine  him- 
self li^ht  electric  (•hocks  in  a  liath.  Aa  a  rule,  he  contenteil  him- 
self with  a  email  battery,  but  on  Saturday  he  lixed  his  wires  to  the 
electric  liirht  apparatun  and  (rot  into  his  bath,  and  was  afterwards 
found  dead.  At  the  inquest  it  was  stated  that  the  pressure  was 
2.'i0  volts.     A  verdict  of  "  Accidental  Death  "  was  recorded. 

Accordintr  to  I.UhjiVh  newspaper,  Mr.  Thomas  Smith,  traction 
inspector  of  the  electrified  section,  was  knocked  down  by  a  train 
and  killed  while  crossing  the  line  on  the  elevated  electric  line  of 
the  London,  Hrijrhton  and  South  Coast  Railway,  in  the  vicinity 
of  the  workshops  at  Pcokham  Rye  Station  on  14th  inst. 

IMi.VMical  Society  E.\hibitioD.— On  Tuesday  last  the 
Society's  annual  exhibition  of  electrical,  optical  and  other 
apparatus  was  held  at  the  Imperial  CoUece  of  Science.  The 
number  of  exhibits  was  less  than  usual,  but  several  very 
interestinir  novelties  were  shown,  and  will  lie  described  in  our 
later  issues. 

.\  Christmas  "Caution." — The  Hritish  Fire  I'reveiition 

Committee  has  issued  a  timely  "Caution"  as  to  certain  fire  dangers 
common  to  the  festivities  of  the  Chri8tma.s  season,  such  as  enter- 
tainments and  parties  ;  Christmas  trees  are  fruitful  sources  of  fires, 
as  well  as  paper  lanterns,  tissue  paper,  cotton  wool  and  celluloid, 
and  children  especially  are  liable  to  danperous  accidents  at  this  time. 
Copies  of  the  "  Caution,"  in  packets  of  10,  25  or  50,  will  be  provided 
free  upon  written  application  to  the  offices  of  the  Committee,  8, 
Waterloo  Place,  Iiondon,  S.W. 

Educational  IVotes, — As  will  be  seen  from  an  announce- 
ment in  our  advertisement  pages,  the  new  course  at  the  Crystal 
Palace  School  of  Practical  Engineering  will  commence  on 
January  8th. 

Battkksea  Polytechnic. — Mr.  Edwin  Tate,  J.P.,  has  given  to 
the  Battersea  Polytechnic  the  sum  of  £7,000,  the  interest  upon 
£5,000  of  this  sum  to  be  utilised  for  scholarships,  nnd  the  interest 
upon  the  remaining  £2,0OO  to  be  devoted  to  the  purchase  of  books 
for  the  Tate  Library,  which  was  also  given  by  the  same  donor. 

Majrnetic  Sender  for  Wireless  Work. — From  small 

equipments,  snch  as  may  be  used  in  outlying  stations  and  by 
explorers,  iV:c.,  where  accumulators  cannot  be  conveniently  charged 
and  maintained,  quite  good  wireless  signals  can  be  emitted  by  aid 
of  a  simple  magnetic  tapper.  As  early  as  is5f>,  Ruhmkorff 
observed  that,  under  certain  conditions,  the  sparks  obtained  from 
the  secondary  circuit  of  his  induction  apparatus  were  longer  and 
more  intense  when  the  primary  circuit  was  broken  by  hand  than 
when  a  high-.speed  hammer  break  was  employed.  This  phenomenon 
was  attributable  partly  to  incomplete  saturation  of  the  magnet  core 
in  the  latter  case  (owijig  to  the  short  current  duration),  and  partly 
to  the  effect  of  "extra  current"  on  closing  the  primary  circuit. 
These  facts  are  applied  in  the  following  apparatus  : — 

The  core  of  a  Ruhmkorff  ajiparatus,  without  primary  winding,  is 
excited  by  a  bundle  of  high-class  permanent  magnets  (weighing  a 
few  pounds).  To  obtain  a  long  .spark  from  a  light  apparatus,  the 
reversal  of  flux  in  the  core  must  be  as  rapid  as  possible,  the  magnetis- 
ing period  must  be  as  long  as  possible  and  the  air-gap  in  the  magnet 
circuit  must  be  reduced  to  a  minimum.  A  convenient  arrangement 
is  to  place  a  number  of  highly  saturated  U  magnets  of  decreasing 
perimeter  parallel  to  each  other  and  so  as  to  form  opposite  poles  in 
two  straight  somewhat  divergent  extensions.  The  ends  of  the 
magnets  terminate  in  soft-iron  blocks.  This  arrangement  permits 
the  core  of  the  induction  apparatus  to  lie  between  the  two  poles,  and 
the  core  is  provided  at  its  ends  with  two  pairs  of  iron  arms,  of  which 
one  surrounds  the  two  poles  at  the  end  where  the  latter  lie  closer 
together  and  the  other  lies  between  the  poles  at  the  other  end. 
This  arrangement  enables  the  magnetic  circuit  to  be  completed 
through  the  core,  and  practically  the  whole  of  the  flux  can  be  made 
to  traverse  the  latter  if  care  be  taken  that  the  movable  arms  make 
good  contact  with  the  magnet  extensions.  The  displacement  of  the 
magnet  core  and  arms,  to  reverse  the  direction  of  flux  through  the 
core,  requires  a  certain  expenditure  of  energy,  but  can  easily  be 
effected  by  hand.     V Elettrici>^t<i. 

Tradiuo"    with    Russia. — A    correspondent  who    has 

recently  visited  Russia  sends  us  the  following  communication  : — 

In 'view  of  the  large  number  of  manufactories  in  Russia,  and 
the  large  amount  of  money  which  appears  to  be  avaUable  in  that 
country,  it  seems  strange  that  the  quantity  of  electrical  goods  im- 
ported from  this  country  should  be  so  small.  During  a  recent  visit 
to  Russia  the  writer  looked  round  carefully  for  English  electrical 
machinery,  but,  alas  I  "  made  in  Germany  "  seemed  to  be  the  only 
label  to  be  seen,  the  whole  of  the  business  being  apparently  in 
German  hands.  In  vain  was  the  name  of  an  English  firm  sought 
for  ;  not  a  single  one  was  discovered,  while  Siemens  &  Halske, 
the  A. E.G.  and  other  German  firms  have  branches  there,  and  are 
doing  a  large  and  profitable  business. 

In  the  Clado  Egorivsky  Mill,  near  Moscow,  2,250  H.p.  was  recently 
added,  in  three  Diesel  units  of  750  h.p.  each,  by  Sulzer,  with 
generator  and  motors  of  German  manufacture,  and  elsewhere 
the  same  thing  is  going  on. 

Naturally  the  writer  made  inquiry  as  to  the  causes  of  this  exclu- 
sion of  English  goods,  and  found  that  the  first  reason  was  that 
English  firms  were  not  represented  on  the  spot  ;  the  second  reason, 
that  they  did  not  take  the  trouble  to  quote  to  the  requirements 
even  when  large  orders  were  in  the  market  ;  and  thirdly,  when 
they  did  quote,  their  prices  and  terms  of  payment  were  not  accept- 
able, as  the  competing  German  firms  offered  much  better  terms  for 


payment,  giving  lengthened  credit  wherever  ai-ked  for  by  a  firm  of 
repute. 

As  regards  representation,  the  British  firms  expected  to  get  a 
representative  on  terms  that  no  one  in  Russia  could  or  would  accept, 
forgetting  that,  in  the  large  centres,  the  cost  of  living  is  just  double 
that  in  England,  the  standard  being  higher.  They  expect  the 
agent  to  pay  cash  on  B/L  even  on  goods  sent  over  for  sale,  instead  of 
sending  goods  on  consignment,  to  be  paid  for  when  sold. 

What  this  means  is  not  gf  nerally  realised,  but  it  amounts  to  this  ; 
On  a  10  per  cent,  basis,  an  agent  must  do  £12,000  to  £1.''.,000  per 
annum  turnover  to  make  the  business  worth  his  while,  as  his 
remuneration  would  have  to  be  at  least  £600  to  £800  per  annum  to 
allow  him  to  live  in  such  style  as  to  aid  him  in  obtaining  business, 
while  his  office,  showroom,  travelling  and  other  expenses  would 
make  a  big  hole  in  £500,  and  in  the  ease  of  large  contracts  the 
expenses  mount  up  enormously.  The  Englishmen  employed  at  the 
mills  must  not  use  a  restaurant  or  place  of  entertainment  below  a 
certain  grade,  and  the  cheaper  cafes  are  practically  barred  to  them  ; 
and  this  applies  to  commercial  agents  equally,  as  it  is  only  in  the 
first-class  places  that  the  buyers  can  be  seen  outside  of  their  own 
oflices. 

Even  when  u  British  firm  sends  over  a  representative,  he  is  seldom 
familiar  with  the  language,  manners  or  customs  of  the  Russian  ; 
his  catalogues  are  in  English,  list  prices,  weights  and  measurements 
are  in  English  also,  and  when  he  has  departed,  they  are  seldom 
again  referred  to,  the  metric  system  and  home  currency  as  used  in 
the  catalogues  issued  by  German  houses  getting  at  once  that  prefer- 
ence which  comes  from  familiarity. 

Finally,  there  is  the  ([uestion  of  bribery,  direct  and  indirect,  on 
a  scale  hardly  understandable  here,  and  without  which  doing  business 
is  well-nigh  impossible. 

Tramway  Social. — The  Lancaster  Electrical  and  Tram- 
ways staffs  held  a  social  evening  the  other  day  in  the  Alexandra  Hall, 
1211  being  present,  including  the  Mayor  and  Mayoress  and  Councillor 
T.  Wilkinson  (the  new  chairman  of  the  Tramways  Committee).  Mr. 
Milnes,  electrical  engineer,  acted  as  chairman  of  the  Organising 
Committee. 

Electricity  Aiiplied  to  the  Finding  of  Lost  Pipes. — 

It  has  been  a  common  experience  in  the  older  towns  that  metallic 
pipes  which  have  been  useful  in  their  day  have  been  discarded,  and 
after  their  abandonment  have  been  lost.  Moreover,  even  if  they  are 
still  in  use  it  sometimes  occurs  that  accurate  plans  have  not  been 
kept  during  the  process  of  laying  the  pipes,  with  the  result  that 
when  it  becomes  necessary  to  determine  the  position  underground 
of  the  pipe  service,  even  the  most  important  pipes  are  sometimes 
situated  at  positions  varying  somewhat  from  those  at  which  they 
were  expected  to  be.  In  the  cafe  of  extensions  and  street  improve- 
ments, this  sometimes  leads  to  difficulty,  and  it  is,  therefore, 
interesting  to  hear  that  a  device  well-known  to  mains  engineers 
has  been  usefully  applied  to  the  purpose  of  detecting  the  position  of 
pipes  underground,  and  has  been  adopted  by  a  considerable  number 
of  water  companies  and  gas  companies  in  the  United  States,  as  well 
as  by  the  Water  Department  of  the  United  States  Government  at 
Washington.  The  principle  which  the  Modern  Ironworks,  of 
1,'uincy,  111.,  the  manufacturers  of  the  apparatus,  have  adopted 
depends  on  the  fact  that  a  conductor  carrying  an  intermittent 
electric  current  is  surrounded  by  a  magnetic  field,  and  if  a  coil 
of  proper  construction  is  brought  within  this  field  an  electrical 
current  is  induced  in  the  coil.  If  the  coil  is  connected  to  a  tele- 
phone receiver,  the  effect  of  the  current  is  manifested  by  a  sound 
produced  in  the  receiver.  Moreover,  the  nearer  the  coil  is  brought 
to  the  conductor  the  louder  is  the  tone.  The  pipe  localiser  consists 
of  a  specially  formed  vibrator  and  induction  coil  placed  in  an  oak 
box,  provided  with  a  space  for  the  battery  ;  this  part  of  the  appa- 
ratus is  designed  to  produce  the  necessary  current  in  the  lost  pipe. 
A  specially-constructed  detector  coll  and  receiver  is  provided  for 
tracing  the  circuit.  Supposing,  far  example,  that  it  is  not  known 
to  which  main  a  service  pipe  is  attached,  which  supplies  a  par- 
ticular house  on  a  street  corner.  The  circuit  is  formed  by  con- 
necting the  instrument  on  one  side  to  the  house  service  and  on  the 
other  to,  say,  the  nearest  fire  hydrant.  On  closing  the  battery 
circuit  the  current  flows  through  a  certain  area  underground,  and 
anywhere  in  the  field  formed  by  the  pipes  and  the  wires  the  tone 
can  be  heard  by  the  operator  so  long  as  he  carries  the  coil  parallel 
to  the  ground  and  applies  his  ear  to  the  detector  telephone.  In 
passing  over  the  service  pipe  or  main  an  abrupt  change  in  the  tone 
is  noticeable  ;  stopping  where  this  change  takes  place,  the  operator 
will  be  found  to  be  standing  almost  directly  over  the  pipe.  By  this 
means  it  has  been  made  possible  to  find  pipes  which  were  buried 
more  than  15  ft.  underground,  while  pipes  in  walls  or  floors  are 
easily  found.  For  general  street  work  the  device  is  obviously  of 
considerable  use,  as  it  will  find  pipes  without  puTling  up  the 
pavement  and  digging  for  them. 


OUR    PERSONAL    COLUMN. 

The  Editarg  invite  electrical  engiyieers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electkical  Review  vested  as  to  their  movements. 


Central  Station  Officials. — Two  switchboard  attendants 
have  been  appointed.to  the  Portsmouth  Corporation  electric  lighting 
department  following  on  the  recent  advertisement,  namely,  Mr  R.  L. 
AXFORD,  formerly  of  the  Bradford  electricity  works,  and  Mr.  W. 
Taylor,  formerly  of  the  Manohest«r  electricity  works. 
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Mb.  William  Jones,  superintendent  at  the  Valley  Road  Electricity 
works  of  the  Bradford  Corporation,  has  resigned  his  position  owing 
to  ill-health,  and  Mr.  Faikburn  has  been  appointed  to  succeed  him. 
Me.  Jones  has  been  with  the  electricity  department  since  it  com- 
menced operations  23  years  ago. 

Tramway  Officials. — Mr.  Bixxs,  the  retiring  engineer 
and  manager  of  the  Reading  Corporation  tramways,  has  been  pre- 
sented by  the  borough  officials  with  an  engraved  silver  salver  and 
silver  tea  tray,  and  by  the  workmen  of  the  tramway  department 
with  a  set  of  gold  cuff  links  and  gold  studs.  As  announced  in  the 
Electrical  Review,  Mr.  Binns  is  leaving  for  Brazil. 

General.— On  Thursday  last  week  the  engineering  staff, 
past  and  present,  of  the  City  of  London  Electric  Lighting  Co..  enter- 
tained Mr.  Frank  Bailey,  the  chief  engineer  of  that  company,  to 
a  complimentary  dinner   at   the  Waldorf   Hotel.      The  company, 
which  included  a  number  of  the  contractors  intimately  connected 
with  Bankside  in  the  past,  totalled  70  odd,  was  presided  over  by 
Mr.  R.  A.  Chattock,  chief  engineer  of  the  Birmingham  Corporation 
electric    supply   department.        Among    those    present    were    Sir 
Alexander    Kennedy.    Bart.,    Mr.    S.    Z.   de   Ferranti,   Mr.    J.   H. 
Rosenthal,  Mr.    A.   L.   C.   FeU,    Mr.   G.    Nisbett,    Mr.    A.    Bruce 
Anderson,  Mr.  J.  C.   Bull,  Mr.  A.  F.  Harrison,  Mr.  F.  J.  Walker, 
Mr.  S.  Dobson,  Mr.  H.  W.  Kolle,  Mr.  T.  Browett,   and  Mr.  F.  H. 
Jackson.     Sir  Charles  Parsons,  Mr.  W.  W.  Blunt  and  several  others 
wrote  expressing  regret  at  their  inability  to  attend.     Mr.  Chattock 
was  in  quite   his  best  form,    and    the  proceedings  'went  with    a 
splendid   swing.       In  proposing   the  guest   of  the  evening,    Mr. 
Chattock  recalled  first  meeting  Mr.  Bailey  23  years  ago,  and  being 
put  through  the  mill.      Those  were  the  days  of  colossal  difficulties, 
but  in  spite  of  these,  Mr.   Bailey  had   always  been  a  friend  to  the 
men  under  him,  and  had  done  his  best  to  give  them  good  advice.  Mr. 
Bailey  also  had  a  wonderful  personality  with  the  directors  of  the 
company,  and   obtained  their   complete    confidence    even    during 
the  times  when  interruptions  of  the  supply  occurred  almost  daily. 
He  regarded  Mr.  Bailey  as  one  of  the  generals  of  the  indnstry,  for 
he  had  carried  his  plans  through  with  complete  success,  as  witness 
the  position   of  the  City  of  London  Electric  Lighting  Co.  to-day. 
The  presence  of  Sir  Alexander  Kennedy  reminded  him  of  the  D.c, 
A.c.   controversy,  when  D.c.  stood  for  "  doubtful  continuity  "  and 
A.C.  meant  "all  correct."     Singularly  enough,  the  years  had  com- 
pletely  reversed  the  positions  of  the  then  champions  of  the  two 
systems,  Mr.  BaUey  being  now  for  D  c.  and  Sir  Alexander  for  A.c. 
Mr.  Chattock  recalled   the  manner  in  which  Mr.  David  Wilson  ased 
to  handle  the  boiler  plant.       At  the  conclusion  of  his  .speech,  Mr. 
Chattock  prfsented  Mr.  Bailey  with  a  handsome  solid  silver  tea 
tray  as  a  token  of  the  tsteem  and  regard  in  which  he  is  held  by 
past  and  pres?nt  Banksiders.      The  toast  of    Mr.  Bailey's  health 
was  then  drunk  with  great  enthusiasm.      Mr.  Bailey,  in  reply,  said 
that  it  had  always  been  an  honour  and  pleasure  for  him  to  work 
with  the  members  of  the  Bankside  statf,  and  he  felt  that  his  was 
a  difficult  task  to  thank  them  appropriately  for  their  magnificent 
present.     He  would  cherish  it  in  memory  of  that  occasion,  and  of 
their  many  agreeable  associations  in  the  past.       He  could  not  help 
feeling  that  he  had  done  nothing  especially  to  deserve  such  a  gift, 
nor    was    it    yet    his    intention    to    retire    from   active    service. 
Recalling  the  troublous  times  of  pioneering  they  only  seemed  like 
yesterday.     He  remembered   the  incident  in    which    Rothschild's 
Bank,  in  St.  Swithin's  Lane,  was  nearly  burned  out  through  a  short 
on  a    tmall   length  of  bitumen    cable   and   how    the    authorities 
warned  them  to  be  careful  what  they  were  doing.     The  staff  at 
Bankside  were  then  experts  in  spectrum  analysis,  and  when  a  flash 
occurred  would  remark  quite  casually,  ''  Ah  I  that's  an  armature 
by  the   colour."     The  relieving   watch  always  inquired  anxiously 
how  many  machines  were  left,  and  they  never  received  the  same 
answer.      In  all  those  trials  and  difficulties  he  always  had  had  the 
cordial  sympathy  of  the  entire  staff,  and  was  greatly  encouraged 
by  it.     But  many  things  were  done    then    which   would  not   be 
dreamed  of  now.     The  City  Company  was,   he  believed,  the  only 
one  which  ever  signed  a  contract  and  drew  up  a  specification  after- 
wards.    This  had  actually  happened  in  General  Webber's  day.    The 
chief  difficulty  with  which   the   company   had  always  been  con- 
fronted  was  the  procuring   of  plant   of    the  required   size.     Mr. 
Ferranti  had  proved  of  great  assistance  thf  n,  not  only  in  the  way 
of   big   units  of  his  own,   but  in  rebuilding  the  coils  on  other 
machines.      In   switcbgear  also   Mr.  Ferranti  had  replaced  inade- 
quate designs  and  saved   the  concern  from  a  disastrous  end.     Mr. 
Bailey  humorously  described  the  Ferranti  engines  at  Bankside  as  "  a 
sort  of  fair."  and  said  that  the  valves  never  missed  whatever  else 
happened.      The   Ferranti   plant  was   still   at    Bankside    because 
all  the  heavy  parts  were  shrunk  together  and  could  not  be  taken  to 
piects.     Thef  were  the  despair  of  metal  merchants,  who  could  make 
offers  but  could  not  get  the  plant  away.     Mr.  Bailey's  speech  was 
bristling  with  many  other  humorous  incidents,  which  amused  the 
company  immensely.     In  conclusion,  Mr.  Bailey  remarked  that  he 
hoped  to  continue  to  carry  on  the  good  work  of  the  City  Co.     In 
response  to   the  toast  of  "  The  Visitors,"   proposed  by  Mr.  A.  F. 
Harrison,   Sir   Alexander  Kennedy  referred  to  the  pleasure  it  gave 
him  to  join  in  the  expressions  of  esteem  and  affection  for  Mr.  Bailey 
which  had  been  voiced  that  evening.      Speaking   of  the  ''  battle  of 
the  systems,"  he  thought  that  experience  had  proved   the  wisdom 
of  combining  them,  and  he  suggested  that  "  absolutely  complete  and 
devilish  current "  would  describe   that   combination.      Mr.    J.  H. 
Rosenthal  (Babcock  &  Wilcox')  proposed  "The  Bankside  Staff,  Past 
and  Present,"  and  recalled   the  interesting  fact  that  12  of  the  old 
members  held  positions  as  the  chief  engineers  in  important  electric 
supply   undertakings  and   two  had   joined  his  own  staff.     Mr.  F. 
Jackson  replied  and  was  amusingly  reminiscent,  recalling  the  proud 
feeling  with  which  the  H.T.  amperes  used  to  be  read  with  a  magnify- 


ing glass.  He  also  mentioned  an  incident  in  which  a  driver  reported 
the  vacuum  had  escaped,  and  was  last  seen  near  No.  4 
machine,  slightly  blue  in  colour  !  Mr.  Ferranti  was  also 
very  amusing  in  his  proposal  of  "  The  Chairman."  He 
said  that,  as  a  contractor,  he  had  to  try  and  make  money 
but  it  was  Mr.  Bailey's  fault  if  he  had  not  done  so.  He  eulogised 
the  good  work  which  Mr.  Chattoi  k  had  done  both  during  and  since 
the  days  of  Bankside,  and  referred  to  the  geniality  with  which  he 
had  presided  over  the  evening's  proceedings.  An  excellent  concert 
programme  was  gene  through  after  the  dinner,  and  the  gathering 
broke  up  at  a  late  hour.  A  hearty  vote  of  thanks  was  given  to 
the  Committee  and  hon.  secretaries,  Mr.  F.  Sumner-Smith  and  Mr. 
P.  F.  Rycroft,  for  the  work  which  they  had  done  in  organising  the 
party. 

Mk.  F.  W.  Cooke,  M.I.E.E.,  is  retiring  from  the  Great  Northern 
Railway  Co.'s  employ  at  the  end  of  this  month,  after  43  years'  con- 
tinuous service  as  head  of  the  technical  staff  and  assistant  super- 
intendent of  the  telegraph  department.  He  is  commencing  business 
immediately  as  consulting  engineer  and  electrical  expert,  with 
offices  at  50,  London  Road,  Retford,  Notts.,  where  he  will  be  glad 
to  receive  comTr.unications.  Mr.  Cooke  will  be  remembered  by 
some  of  our  readers  in  connection  with  the  early  experiments  in, 
and  introduction  of,  train  lighting  by  electricity  on  the  Great 
Northern  Railway  during  the  eighties,  also  in  the  electrical  inter- 
locking of  blocks  and  signals,  and  various  other  applications  of 
electricity  to  railway  working. 

The  staff  of  the  Corporation  Electricity  Works  at  Peterborough 
has  presented  a  framed  photograph  of  the  whole  of  the  electricity 
undertaking  to  Ald.  Clifton,  chairman  of  the  Electricity 
Committee. 

Me.  W.  F.  Lloyd,  who  has  resigned  his  position  with  the  Coat- 
bridge and  Airdrie  Electric  Supply  Co.,  to  take  up  an  appointment 
at  the  steelworks  of  Messrs.  Wm.  Beardmore  &  Co.,  of  Parkhead, 
near  Glasgow,  has  been  presented  by  his  colleagues  with  a  gold 
watch. 

Mb.  Ernest  Taylor,  of  the  electrical  staff  at  Denaby  Main 
Colliery,  has  been  appointed  chief  electrician  at  the  newly 
developed  Rossington  Colliery,  near  Doncaster. 

Sir  Clarendon  Hyde  has  been  elected  a  director  of  the 
Metropolitan  Railway  Co.,  and  Me.  Paul  Speak  has  been  elected 
deputy-chairman. 

The  Western  Union  Telegraph  Co.  have  appointed  Mb.  Stanley  J. 
Goddabd,  lately  general  superintendent  of  the  National  Telephone 
Co.,  Ltd.,  to  be  their  European  representative.  Mr.  Goddard,  who 
will  exercise  general  control  of  the  business  in  Europe  in  con- 
nection with  the  Western  Union  Atlantic  Cables,  will  have  his 
office  at  2ti,  Old  Broad  Street,  E.G. 

Me.  Francis  Pollard,  of  Preston,  has  been  appointed  elec- 
trical and  mechanical  engineer  at  Salford  Infirmary. 


NEW    COMPANIES    REGISTERED. 


Electric    TramMays    of    Ribeirao    Preto,    Brazil,    Ltd. 

(125.780).— RpRistered  December  7th,  by  G.  W,  Grice  Hutchinson,  30,  Bedford 
Row.  W-C,  CBpital,  £210,000  in  200.000  preferred  ordinary  shares  of  f  1  each, 
and  200,000  deferred  shares  of  Is.  each.  Objects,  to  construct,  purchase,  lease 
or  otherwise  acquire  any  tramway  or  tramways  in  the  State  of  Sao  Paulo, 
Brazil,  to  equip  and  work  the  same  by  electricity,  steam,  oil,  horse  or  other 
power,  and  m  particular  to  enter  into  an  agreement  (the  parties  to  which  are 
not  named),  for  the  acquisition  of  a  business  of  tramway  proprietors  at 
Ribeirao  Preto,in  the  ssid  State.  The  signatories  (with  one  tbare  each)  are  : — 
A.  J.  Hugbes.  1,  Pump  Court,  Temple,  EC,  barrister;  H.  Burnett,  13.  Feather- 
stone  buildings,  EC,  engineer;  W.  Gwyn  Jones,  55,  Chancery  Lane,  W.C., 
company  secretary;  A.  R.  Pratt,  81.  GoldFmith  Avenue,  Manor  Park,  E. ; 
F.  W.  Roeer,  221,  Earlsfield  Road.  S.W.,  law  stationer;  H.  J.  Thornborrow,  8, 
Belgrave  Street,  Kine's  Crofs,  W.C.,  law  stationer ;  W.  H.  Masters,  27, 
Urlmington  Square,  W.C,  gentleman.  Minimum  cash  subscription.  ilOO. 
The  first  directors  (to  be  not  less  than  seven  or  more  than  11)  are  to  be 
appointed  by  the  signatories;  qualification,  100  shares;  remuneration,  £200 
each  per  annum.  The  company  may  pM  underwriting  commission  not 
exceeding  25  per  cent,  to  the  nominal  value  m  fte  shares. 

Thistle  Syndicate,  Ltd.  (S.464).— This  company  was  registered 
in  Edinburgh  on  December  fith.  with  a  capital  of  £1.000  in  250  preferred  ordi- 
nary ar  d  750  deferred  shares  of  £1,  to  carry  on  the  business  of  makers  of 
electrical  appliances,  machinery,  Ac.  The  pubscribers  (with  one  share  each) 
are:— C.  Robinson,  Beechworth.  Dunonn,  engineer;  H.  M.  MacCallum,  175, 
St.  Vincent  Street,  Glasgow,  consulting  engineer.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  four ;  the  flret 
are  not  named.    Registered  office,  37,  Bank  Street,  Kilmarnock. 

Gleeson    O'Dea   &    Co.,    Ltd.    (3.917).— This   company    was 

registered  in  Dublin  on  December  2nd,  with  a  capital  of  £5.000  in  £1  shares,  to 
acquire  and  carry  on  the  business  of  ironmongers,  electrical  engineers,  Ac,  carried 
on  by  Gleesrn  O'Dea  &  Co.,  at  21  and  22,  Christchurch  P'ace,  and  2,  Werburgh 
Street,  Dublin.  The  subpcribers  (with  one  share  each)  are  :-J.  O  Dea,  163, 
Capel  Street,  Dublin,  ironmorger ;  J.  A.  Foley,  St.  James,  Kilmanham,  Dublin, 
ironmonger:  K.  O'Dea,  South  Circular  Road,  Dublin,  book-keeper.  Private 
company.  The  number  of  directors  Ib  not  to  be  less  than  three  or  more 
than  five  ;  the  first  are  J.  O'Dea,  J.  A.  Foley  and  E.  O'Dea  :  qualification, 
one  share.    Registered  office,  21  and  22,  Christchurch  Place,  Dublin. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Enipka  &  Jaeoby,  Ltd.— Particulars  of  i  8,000  debentures, 
created  November  2Uth.  1913.  filfd  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Property 
charged:  The  company's  undertaking  and  property,  including  uncalled 
capital.    No  trustee!. 
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Sunderland      District     Electric     Trnmways,     Ltd.  —  A 

BiemoritDdiiiu  ol  latlBUctioD  in  (ull  on  Drrcmher  9rid,  I91'2  (ui  o(  obtrge  dated 
December  lnh.  1906.  eeouring  faO.OOO,  and  l'-)  ot  mortgage  or  charge  d»ted 
May  auih,  1SI08.  securing  ±'2O,U0O,  and  icl  to  the  citont  ol  £40,000  on  8»mo  date 
of  mortgage  and  charge  dated  December  bih,  lUOU,  securing  £100,000.  notllled. 
PartiouIarH  of  first  mortgage  income  bonds  not  exceeding  i;7U.000,  crt  ated 
December  and,  19ia.  also  flled,  [lurfcuant  to  Sec.  98  (8)  o(  the  Companies' 
(Coneolidatlon)  Act,  11108,  the  amount  ol  tho  prestnt  Issue  being  XIO.Ol'l  18».  Id. 
Property  charged:  The  company's  undertahlcg  and  properly,  presort  and 
future.  Including  uncalled  capital.  No  trustees.  Particulars  ol  second  income 
bonds,  not  exceeding  I'la.OCO  created  pame  date,  also  llled  pursuant  to  same 
Beotlon,  the  amount  ot  the  present  issue  biing  £11,241  (is.  Id.  Properly 
charged:  As  above.  No  trustees.  Particulars  ol  £80,000  prior  lien  debentures, 
created  December  and,  19ia,  and  secured  by  trust  deed  ol  oven  date  also  filed, 
parsuant  to  same  scotloo,  the  amount  of  tho  present  issue  being  £20,000. 
Property  charged:  Tho  company's  undertaking  and  property,  presi  nt  and 
future,  including  uncalled  capital  ;  interests  in  the  Houghton-le-Hpring  District 
Tramway  Order:  land  in  Newbottle,  benellt  of  agreements,  and  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Trustees  :  F.  Last,  7,  Norfolk  Plaoe,  8.W. ;  and  G.  Cursons,  Grove  Park, 
Ohlswlck. 

Yailfrlian  &  Son,  Ltd.  ((;i,n2fi).— Capital  £uO,000  in  £l  shares 
(aO,OCO  preference  and  SO.OCO  ordinary),  rteturn  dated  August  21st,  1913.  16,880 
preference  and  i6,789  ordinary  shares  taken  up.  £48,169  paid.  Mortgages  and 
ohargea,  £n,000. 

W.  111.  Syltes  Interlocking:  Signal  Co.,  Ltd.  (9:t,078).— Capital 

£50,000  in  87,600  "A"  and  l'2,5l.0  "B"  shares  ef  IDs.  each.  Return  dated 
October  and,  19ia.  4J.5sn  ••  A  "  and  12.B00  "  B  "  shares  taken  op.  lis.  9d.  per 
share  called  upon  42,'2!n  "A,"  £7,986  IBs.  9d.  paid.  10s.  per  share  considered  as 
paid  on  13,600  ••  B'^UfiajiOl  and  68.  per  share  on  42,297  "A"(£10,D74 6b.).  Mort- 
gages and  charges,  £16,0UO. 

Pirelli,  Ltd.  (lOli.OOSt.— Capital  £8,000  in  £5  shores.  Return 
dated  Ootuber  7th  (filed  October  14th),  1912.  All  shares  taken  up.  £8,000  paid. 
Mortgage^  and  charges,  nil. 

Grindell-IHattliews  Wireless  Telephone  Syndicate,  Ltd.— 

Particulars  ot  £;i,:lOO  debentures,  created  Novtnihcr  Sstb,  1913,  Bled  puii.uant 
to  Bee.  '.Ill  (8)  of  the  Crmpanles'  (Consolidation)  Act.  1908.  the  amount  ol  the 
present  Issue  beinc  .12,500.  Property  charged:  The  company's  undertaking 
and  property,  present  and  future.    No  trustees. 

Ponlelec  Welding  Patents,  Ltd. — Issue  on  November  22Dd, 
1912,  of  £800  debentures,  part  ol  a  series  of  which  particuiare  have  already 
been  filed. 

Egliam  and  Staines  Electricity  Co..  Ltd. — Issue  on  November 

28th,  19:3,  of  £r>00  debentures,  part  of  a  series  of  vhloh  particulars  have 
already  been  filed. 

James  Keith    &    Blackman,    Ltd.— Particulars  of    £10  000 

second  debentures,  created  November  18th,  1912,  and  secured  by  trust  deed 
of  even  date,  llled  parsuant  to  Sec.  93  l3)  ot  the  Companies'  (ronsolidation) 
Act,  1908.  There  is  no  issue  at  present.  Property  charged  :  The  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital 
of  various  properties  in  Forfarshire  and  London.^  Trustees :  Sir  Francis 
Webster,  Kt.,  and  W.  K.  Macdonald. 

Yarmouth  (LW.)  Electricity  Supply  Co.,  Ltd.  (56,884).— 

Registered  April  7th,  1'9H;  capiral,  £5,000  in  £1  i.liares  return  dated 
October  31st  iflled  November  7ili,  liliai^  3C>1  shares  taken  up;£1.8r.';  con- 
sidered as  paid.  Mortgages  and  charges:  Nil.  Registered  office,  Yarmouth, 
I.W. 

Pacillc   and  European  Telegraph  Co.,  Ltd.   (S6.683  C.)  — 

CapHal,  £100000  in  £10  shares;  return  dated  November  2Gtb,  1912  (filed 
November  a.'^ib,  1912);  all  shares  taken  up;  £4  per  share  called  up;  £10,000 
paid.    Mortgages  and  charges  :  £73,400. 

A.  8.  Cartwright,  Ltd.— Charpe  on  75  and  76,  Ford  Street, 
Hockley,  Biimingham,  dated  November  28th,  1912,  to  secure  all  moneys  due  or 
to  beoome  due  from  the  company  to  United  Counties  Bank,  Ltd.,  63,  Colmore 
Row,  Birmingham. 

Rhoudda  Tramirays  Co.,  Ltd.— A  memorandum  of  satisfaction 

to  the  extent  ot  £3,800  on  November  28th,  1913,  of  charge  dated  March  24th, 

1911,  and  November  13th,  1912,  securing  £340,000,  has  been  fllefl. 

Johnson  Secret  Wireless  Telegraph  and  Telephone  Testing 

Syndicate,  Ltd.— .\  memorandum  of  satisfaction  in  lull  on  Novtmber  26th,  1912,  ol 
debenture  dated  February  30th,  1911,  securing  £100,  has  been  llled. 

Yorkshire  Cable  Co.,  Ltd.  (99.01.i).— Return  datf  d  October  28th, ' 

1912.  Capital  £6,000  in  £1  shares.  2,423  shares  taken  up.  £3,422  paid.  Mort- 
gages and  charges,  £1,200. 


CITY    NOTE!. 


Stock  Exchange  Notices. — Applicatious  have  been  made 

to  the  Committee  to  allow  the  following  securities  to  be  quoted  in 
the  Official  List  :— 

Calgary  Power  Co.,  Ltd.— Further  issue  of  £31,000  5  per  cent.  80- year  first 
mortgage  bonds  ot  £100  each. 

Toronto  Power  (3o.,  Ltd  —Further  issue  of  £619,315  43  per  cent,  consolidated 
guaranteed  debenture  stock. 

The  Committee  have  (1)  appointed  special  settling-  days  as 
under  : — 

Friday.  December  '20th.— General  Electric  Co.— Scrip,  fully  paid,  tor 
$4,C0O  (XIO  5  per  cent,  gold  debenture  bonds  (London  issue). 

Bao  Paulo  Electric  Co.,  Ltd.- Scrip,  fully  and  partly  paid,  tor  £1,880,000 
5  per  cent.  50-year  first  mortgage  bonds. 

And  (2)  ordered  the  undermentioned  securities  to  be  quoted  in 
the  Official  List  :— 

Canadian  Western  Natural  Gas,  Lipht.  Heat  and  Power  Co.,  Ltd.— Further 
issue  ol  £113  013  5  per  cent,  first  mortgage  debenture  stock. 

General  Electric  Co.— Scrip,  fully  paid,  for  §4,000,COO  5  pet  cent,  gold  deben- 
ture bonds  (London  issue). 

Sao  Paulo  Electric  Co.,  Ltd.— Scrip,  partly  paid,  for  £1,880,000  5  per  cent. 
50-year  first  mortgage  bonds. 

Yorhshire    (West    Riding)     Electric    Tramways, 

Co.,  Ltd.— The  Transfer  Books,  so  far  as  they  relate  to  6  per  cent, 
cumulative  preference  shares,  are  closed  to  December  Hist,  Divi- 
dends will  be  payable  on  January  1st. 


Melbourne  Electric  Supply  Co.,  Ltd. 

The  report  of  the  directors  for  the  year  ended  August  Slst  (as 
printed  in  the  7'i;»e.v)  states  that  the  balance  of  the  company's 
holdinp  of  ordinary  shares  in  the  Adelaide  Electric  Supply  Co.  has 
been  disposed  of  during  the  year  at  satisfactory  and  advancing 
prices  :  the  total  net  profit  so  realised  amounting  to  £.30,381 .  The 
increasing  prosperity  of  the  company  enabled  the  directors  to  con- 
clude an  arrangement  in  .January  last  for  the  sale  of  the  unissued 
balance  of  £125,830  consolidated  ordinary  stock  at  a  price  equal  to 
par  net  to  the  company.  Before  the  close  of  the  year  under  review, 
the  whole  of  such  stock  had  been  allotted  and  paid  for  in  full.  By 
arrangement  with  the  holders  of  the  above  stock,  they  will  waive 
the  undermentioned  final  dividend,  receiving  in  lieu  thereof  interest 
at  1  per  cent,  above  bank  rate  for  an  agreed  period.  The  saving 
thus  iffected  enables  the  board  to  recommend  a  bonusof  1  percent., 
free  of  tax,  on  the  consolidated  ordinary  stock,  which,  with  the 
final  dividend  of  .'J  per  cent.,  makes  a  total  dividend  for  the  year  of 
8 )  per  cent.,  free  of  income-tax.  The  proceeds  of  these  transactions 
enabled  the  temporary  loans  from  the  company's  bankers  to  be  paid 
off  ;  provided  the  funds  necessary  to  cope  with  the  expansion  of 
the  company's  undertakings  at  Melbourne  and  Geelong  ;  and  at  the 
close  of  the  financial  year  left  a  balance  in  hand  of  .£78,242  avail- 
able for  further  capital  expenditure.  The  profit  and  loss  account 
shows  that  the  gross  profit  derived  during  the  year  from  the  Mel- 
bourne and  tieelong  undertakings,  including  the  Geelong  tramways, 
was  £.56,272.  After  payment  ot  management  and  general  expenses 
at  the  London  head  office,  together  with  interest  on  debenture 
stock  and  temporary  loans,  Xc,  and  after  placing  to  depreciation 
and  general  reserve  £10,860,  there  remains  a  credit  balance  of 
£24,892,  to  which  has  to  be  added  £.5.207  brought  forward,  making 
a  total  of  £30,100.  After  paying  the  dividend  and  bonus  there 
will  remain  £5,585  to  be  carried  forward.  With  regard  to  the 
profit  of  £30,381  realised  on  the  sale  of  the  company's  holding  of 
Adelaide  shares,  the  directors  have  added  thereto  £46,  representing 
the  difference  between  the  purchase  price  and  par  value  of  deben- 
ture stock  redeemed  during  the  year  ;  and  they  recommend  that 
out  of  such  fund  a  sum  of  £10,287  be  applied  in  writing  off  certain 
items  in  the  Melbourne  and  Geelong  accounts,  and  that  the  balance 
of  £20,140  be  added  to  the  depreciation  and  general  reserve  account, 
making  a  total  addition  to  the  latter  of  £31,000,  and  thereby  raising 
it  to  a  total  of  £55,000. 


In  the  tables 

of  progress  the 

following  figures  appear  :  - 

Total 

Date. 

No.  of 
sumers. 

Light- 
ing 
in  Kw. 

Motors 
in  rated 

connections 

expressed 

in  KW. 

Total 
units 
sold. 

Gross 
profit. 

Melbolbne— 

AuguBt  Slst,  1910 

1911 

„          1912 

3,005 
6.071) 
8,696 

4,097 
6,080 
8.282 

3,688  n.  p. 
6  196   „ 
7,463   „ 

7,676 
10,668 
15,736 

3,394,625 
5,099,162 
7,082,871 

£19,279 
33,226 
60,281 

Qeklono— 

August  Slst,  1910 
1911 
1912 

T36 

884 

1,099 

1,018 
1,188 
1,453 

994  H.F. 
1,133   „ 
1,880    „ 

1,918 
2.226 
8,049 

418.101 
606.267 
753,611 

£2.022 
3,20A 
5,261 

In  the  case  of  Melbourne,  the  number  of  consumers  has  increased 
by  71  per  cent.,  the  total  connections  by  47  per  cent.,  the  total  units 
sold  by  38  per  cent.,  and  the  gross  profit  by  51  per  cent.,  as  com- 
pared with  the  previous  year.  Further  illustration  of  the  develop- 
ment of  the  Melbourne  undertaking  is  afforded  by  graphic  curves. 
Orders  in  Council  for  the  supply  of  electricity  in  the  Melbourne 
suburbs  of  Sandringham,  Hampton  and  Oakleigh,  have  been  granted 
to  the  company  during  the  year,  and  distributing  mains  are  being 
laid  in  these  districts  The  Geelong  undertaking  also  shows  satis- 
factory growth,  and  the  directors  are  pleased  to  say  that  the  small 
system  of  electric  tramways  at  Geelong,  a  portion  of  which  was 
opened  for  traffic  in  March  last,  is  working  well,  and  already  shows 
a  small  profit.  The  remaining  section  of  the  lines — viz.,  that  to 
South  Geelong — a  hich,  owing  to  circumstances  beyond  the  control 
of  the  company,  could  not  hitherto  be  proceeded  with,  is  now  under 
construction  ;  and  the  directors  anticipate  that  the  completion  and 
opening  of  the  same  will  materially  increase  the  traffic  returns. 

The  shareholders  at  the  meeting  on  Monday  next  will  be  asked 
to  pass  two  resolutions  increasing  the  number  of  directors  from  five 
to  six,  and  also  increasing  the  remuneration  of  the  directors. 

It  is  intended  to  nominate  Mr.  Benjamin  Brookman  for  election 
as  the  sixth  director. 


Central    London  Railway    Co.— The  directors  have 

sent  a  circular  to  stockholders  inviting  them  to  take  in  exchange 
for  their  stock  an  equal  amount  of  anew  stock  to  be  issued  by 
trustees  against  the  deposited  Central  London  stock,  and  carrying 
a  dividend  of  4  per  cent,  per  annum,  guaranted  ty  the  Underground 
Electric  KaUways  Co.,  of  London,  Ltd.,  and  a  right  to  40  per  cent, 
of  the  amount  paid  in  dividends  on  the  nominal  amount  of  the 
deposited  stocks  in  excess  of  4  per  cent,  in  any  year  after  the  divi- 
dends received  by  the  trustees  on  the  deposited  stocks  for  three 
successive  years  shall  have  exceeded  an  average  of  4  per  cent. 

Alldays  &  Onions  Pneumatic  Engineerinjr  Co.,  ltd. 

— For  the  past  year  the  directors  recommend  a  dividend  on  the 
ordinary  shares  at  the  rate  of  5  per  cent,  per  annum,  and  a  bonus 
of  5  per  cent,  per  annum,  leaving  to  be  carried  forward  £20,097. 
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Costa  Rica  Elpctric  Li^ht  and  Traction  Co.,  Ltd, 

Thb  directors  in  their  report  for  the  year  ended  June  30th,  1912' 
which  is  to  be  presented  at  the  annual  meeting  to-day,  stated  that 
the  net  earnings  in  Costa  Rica,  after  charprinp  all  expenses  incurred 
amount  to  £22,034,  as  compared  with  £18,451  for  the  previous 
year,  being:  an  increase  of  £3,582.  The  net  surplus  profit  for  the 
year  is  £5,732  (against  £3,043  last  year)  and  the  directors  propose 
to  carry  the  whole  of  this  amount  to  the  credit  of  discount  and 
commission  on  debenture  issues  account.  At  a  meeting  of  the  5  per 
cent,  debenture-holders,  held  at  the  offices  of  the  company  on  June 
24th,  1912,  it  was  unanimously  reaolved  to  suspend  the  operation  of 
the  1  per  cent,  sinking  fund  until  the  year  beginning  July  1st,  191ti, 
tlie  amount  thus  released  to  be  applied  to  the  development  of  the 
company's  business.  The  number  of  lamps  installed  in  the  lighting 
department  increased  by  1.'^  per  cent,  during  the  12  months,  and 
the  motor  supply  by  55  per  cent.  The  first  section  of  the  new 
power  station  at  EI  Brasil  was  inaugurated  in  December  last,  and 
has  been  supplying  electricity  since  that  date,  for  all  the  purposes 
of  the  business,  with  entire  success.  As  stated  in  the  last  report, 
the  directors  deemed  it  necessary  to  install  a  second  pipe  line,  for 
safety's  sake,  and  to  increase  the  power  of  the  station  by  enabling 
the  management  to  run  all  the  plant  (three  sets  of  500  Kw.  each) 
at  the  same  time,  if  required  for  peak  load,  This  work  has  lieen 
carried  out,  and  the  danger  of  a  breakdown  through  accident  to 
one  of  the  pipes  reduced  to  a  minimum.  In  view  of  the  increased 
output  of  electrical  energy  demanded  for  tramway  and  power  pur- 
poses, the  installation  of  a  second  main  feeder  from  the  Anonos 
sub-station  to  the  city  of  San  Josr  was  found  to  be  necessary.  This 
work  has  been  carried  out  at  a  cost  of  approximately  £3,300,  and 
three  new  cars  have  been  purchased  and  delivered,  costing  about 
£2,600.  To  provide  the  necessary  cash  for  the  above-mentioned 
items,  and  for  the  installation  of  a  fourth  unit  of  plant,  so  as  to 
utilise  the  full  power  of  the  second  pipe  line  when  needed,  the 
directors  have  arranged  for  the  increase  of  the  loan,  referred  to  in 
the  last  report,  to  £20,000,  secured  on  the  unissued  5  per  cent, 
debentures,  which  the  lenders  have  an  option  to  purchase.  The 
installation  of  the  fourth  500-KW.  set  will  mark  the  completion  of 
a  fully-equipped  and  homogeneous  power  station  capable  of  supply- 
ing 2,000  KW.  on  an  emergency  at  the  switchboard — and  with  a 
reserve  of  water-power  equivalent  to  a  further  1,000  KW.  available 
whenever  the  exigencies  of  the  undertaking  may  demand  the 
acquisition  of  further  machinery  to  utilise  it.  The  management 
of  the  business  in  Costa  Rica  continues  to  give  the  directors  every 
satisfaction.  During  the  year  the  gold  premium  has  averaged 
112i  per  cent.,  as  against  113  percent,  for  the  previous  year.  The 
general  manager  certifies  that  all  buildings,  machinery,  plant  and 
permanent  way  have  been  kept  in  good  working  order.  The 
insurable  buildings  and  machinery,  including  the  new  erections 
at  El  Brasil,  and  rolling  stock  are  adequately  covered  against  risk 
from  fire. 


Man.\  Electric  Railway  Co.,  Ltd. 

The  tenth  annual  meeting  of  the  shareholders  of  the  above  company 
was  held  on  Tuesday  at  the  offices,  3,  Finch  Lane,  E.G.,  Col.  Sir 
A.  6.  Boscawen,  M.P.,  presiding.  The  Chairman,  in  moving  the 
adoption  of  the  report,  said  that  unfortunately  they  had  had  a  very 
bad  summer  as  regarded  weather.  He  also  rather  thought  that  the 
resources  at  the  disposal  of  the  holiday  making  public  were,  in  conse- 
quenceof  thestrikesand  lockouts  which  preceded  the  season,  somewhat 
seriously  crippled.  He  also  pointed  out  that  the  counter  attrac- 
tions of  up-to-date  rival  holiday  resorts  on  the  mainland  might  be 
responsible  for  the  falling-off  of  visitors  to  the  island.  This  fact 
was  beginning  to  be  realised  in  Douglas,  and  a  committee  was  formed 
there  last  spring  for  the  purpose  of  dealing  with  the  advertising  of 
the  island.  A  fund  was  started  called  the  "Chamber  of  Commerce 
Advertising  Fund,"  to  which  they  amongst  others  contributed  hand- 
somely, and  of  which  committee  their  general  manager  was  an  active 
member.  More  than  that  might  be  done,  as  he  had  pointed  out  en 
former  occasions,  to  make  the  island  generally,  and  Douglas  in  par- 
ticular, more  up  to  date,  and  they  could  only  hope  that  the  powers 
that  be  might  see  their  way  to  do  this.  The  fact  remained  that  a 
considerable  falling  off  in  the  total  number  of  visitors  to  the  island, 
and  consequently  also  in  their  passenger  traffic,  had  to  be  recorded. 
He  thought  they  might  congratulate  themselves  that  the  conse- 
quences were  not  more  serious,  for  when  all  was  said  and  done  the 
net  result  of  the  year's  working,  after  taking  into  account  the 
whole  of  the  revenue  from  the  various  sources,  and  deducting 
working  expenses,  various  depreciations  as  last  year,  debenture 
interest  and  interim  dividend  on  preference  shares,  was  only  about 
£900  worse  than  last  year,  that  was  to  say,  with  the  carry  forward 
from  the  previous  year,  they  showed  a  balance  on  net  revenue  of 
£5,501,  as  against  £(;,45l)  last  year.  They  proposed  to  apportion 
this  balance  as  to  £3,580  for  final  dividend  on  the  preference 
shares  ;  i- 1,000  as  reserve  for  special  renewals  ;  and  £920  as  carry 
forward.  Their  reserve  was  thereby  raised  to  £8,232,  which  was  a 
considerable  sum,  but  which  he  hoped  to  see  increased  within  the 
next  few  years,  both  as  a  safeguard  for  their  large  debenture  issue 
and  as  the  nucleus  of  what  he  might  call  an  insurance  of  their  share 
capital.  The  official  figures  of  vi8itor^  to  Djuglas  between  May 
and  September  gave  493,073,  as  against  540,0117  in  1911,  a  decrease 
of  46,994,  and  the  number  of  passengers  carried  on  their 
lines  totalled  574,187,  as  against  606,497  in  1911,  a 
decrease  of  32,310.  He  might,  however,  point  out  that 
although  they  had  this  decrease  of  32,310  passengers 
carried,  they  were  still  27,500  higher  than  the  previous  best,  which 
was  in  1907.  The  gross  revenue  amounted  to  £34,375,  as  against 
£36,013  last  year,  and  the  working  expenses  totalled  £17,669,  as 
compared  with  £17,214,  an  increase  of  £455  over  last  year.     This 


increase,  however,  was  largely  accounted  for  by  extra  expenditure 
incurred  in  day  work,  &c.,  and  from  this  source,  goods  traffic,  &o., 
they  actually  had  an  increafed  revenue  over  last  year  of  £615, 
which  more  than  made  up  for  the  increased  expenditure.  The 
ratio  of  working  expenses  to  receipts  was  51'4  per  cent.,  as  against 
47  7S  per  cent,  last  year,  and  53'12  per  cent,  the  year  before.  The 
mileage  run  was  325,640,  as  compared  with  344,968  last  year. 
Passenger  traffic  receipts  per  mile  was  22'33d.  this  year,  22'64d.  last 
year,  or  per  passenger  carried,  12'ti(;d.  this  year,  ]2'88d.  last  year. 

Sir  W.  H.  Vaddrey  seconded  the  motion. 

Replying  to  a  shareholder,  the  Chaikman  said  he  would  be  very 
unwilling  to  say  to  what  figure  they  wished  to  get  the  reserve  for 
special  renewals  before  paying  any  dividend  on  the  ordinary  share.". 
It  was  most  important  for  the  financial  position  of  the  line  that  they 
should  continue  to  build  up  that  account,  which  was  the  best 
guarantee  that  when  it  had  reached  a  certain  amount,  ordinary  divi- 
dends would  be  paid.  What  they  aimed  at  was  thoroughly  to 
maintain  the  line  out  of  revenue,  and  in  view  of  the  fact  that  it  was 
an  electrical  undertaking,  and  that  heavy  renewals  might  be 
required  any  day,  they  must  have  a  substantial  fund  to  fall  back 
upon. 

The  report  was  adopted. 


Tata  Hydro- Electric  Co. 

The  annual  meeting  of  Ilydro-Electric  Power  Supply  Co.,  Ltd., 
was  held  recently  in  Calcutta,  and  is  reported  in  the  Calevtta 
Stiitexnian.  Mr.  R.  J.  Tata  presided,  and  said  that  the  third  report 
was  a  record  of  progress  and  construction,  promising  that  power 
would  be  supplied  to  consumers  at  the  date  intended.  "  Construction 
costs  will  be  higher  than  estimated.  The  estimates  had  been  made 
in  1906,  and  since  then  land  alone  has  gone  up  immensely  in  value. 
Our  engineering  advisers  also,  when  they  came  to  close  quarters 
with  problems,  found  it  necessary  to  increase  hydraulic  quantities, 
and  to  make  more  expensive  electric  and  mechanical  recommenda- 
tions. Oh  the  other  hand,  we  are  confidently  advised  that  we  shall 
get  very  good  work.  The  demand  for  power  has  proved  gratifying. 
The  whole  of  the  original  installation  has  been  sold  ;  and  it  ha.s 
been  found  necessary  to  contemplate  a  small  extension  at  once  if 
we  are  to  meet  the  applications  already  made,  and  others  apparently 
waiting  for  the  extension.  At  first  it  looked  as  if  outside  the 
cotton  mills  there  would  be  no  demand  for  power,  but  recently 
negotiations  seem  to  indicate  the  probability  of  substantial  demand 
from  other  sources.  Your  directors  have  decided  to  apply  for 
licence  to  supply  power  outside  the  Island  of  Bombay.  Firm 
application  for  about  3,000  H.p.  has  already  been  received  from  the 
moffussil :  and  the  promised  electrification  opens  out  an  obvious 
market  for  your  company's  power.  As  you  are  aware,  arrange- 
ments have  been  completed  for  the  extra  capital  of  25  lakhs  which 
the  directors  have  found  necessary  to  meet  the  cost  of  the  small 
extension  contemplated.  For  the  present,  nearly  all  the  necessary 
orders  have  been  placed  for  electrical  material.  Staff  quarters,  the 
power  house,  and  the  receiving  station  are  being  erected.  The 
pipe  line  is  being  laid.  The  transmission  line  is  in  course  of  con- 
struction. Cables  for  feeder  system  have  been  laid  ;  and  the 
work  bt  the  Thana  and  Panval  creeks  has  proceeded  throughout . 
the  year." 

The  report  was  adopted.     A  dividend  of  4   per  cent,  from  the 
capital  was  declared. 


Prospectuses. — Cowity  of  Dorset  Ekcfrir  Stipph/  Co., 
Ltd. — This  company  is  inviting  subscriptions  for  51,000  ordinary 
shares  of  £  1  each.  The  list  opened  on  Saturday  last  and  will  close 
on  Saturday,  December  28th.  The  company  proposes  to  commence 
business  by  giving  a  supply  in  Dorchester,  Sherborne,  Wimborne 
and  District,  Swanage,  Blandford  Forum  and  Lyme  Regis.  The 
prospectus  mentions  that  competitive  tenders  were  obtained  for 
plant  and  mains  for  the  towns  affected  other  than  Lyme  Regis,  and 
the  lowest  tenders  complying  with  the  specification  had  been 
provisionally  accepted.  The  estimated  capitil  expenditure  at  the 
end  of  the  second  year  of  working  is  £44,250,  which  includes  £5,750 
tor  the  acquisition  and  development  of  the  Lyme  Regis  under- 
taking. Messrs.  J.  &  W.  Purves  are  the  promoters  of  the  company. 
They  will  receive  £2,00o  in  cash  for  their  services  in  securing  prov. 
orders  and  agreements  ;  also  5  per  cent,  on  plant,  mains  and 
apparatus  capital  expenditure  for  engineers'  fees  as  the  works  are 
carried  out. 

Continental.  —  BLL(nr:\i. —  The  balance-sheet  of  La 
Compagnie  Beige  d'Electricite  Siemens-Sjhuckert,  of  Brussels,  for 
the  last  financial  year  shows  a  profit  of  £3,264. 

The  report  of  the  Compagnie  Internationale  de  Lampes  Elec- 
triques  Ziroone-Wolfram,  of  Brussels,  for  the  financial  year  ending 
June  30th  last,  shows  a  loss  of  £29,167. 

France.  The  balance-sheet  of  La  Societe  des  Trefileries  du 
Havre,  wire  and  cable  manufacturers,  Le  Havre,  for  the  last 
financial  year  shows  a  net  profit  of  £161,498,  as  compared  with 
only  £113,248  in  the  preceding  12  months. 

La  Saciet(5  Manufacture  Fra  ciise  de  Lampes  Electriques  ii  Fila- 
ment Etire  Incassabie  is  the  name  of  a  new  company  which  has 
lately  been  formed  at  Levallois-Perret  (120  Rue  de  Courcelles)  near 
Paris,  with  a  capital  of  £8,400,  to  manufacture  a  new  unbreakable 
metal-filament  lamp. 

Automatic  Telephone   nanufacturing'  Co.,  Ltd. — 

The  dividend  for  the  half-year  ending  December  3l8t  inst.  on  the 
6  per  cent,  preference  shares  has  been  declared,  and  the  transfer 
books  will  be  closed  from  17th  to  24th  inst, 
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Inilia-Riiltlter,  Gntta-Perclia  aiul  TeU')i;ra|ih  Works 
Co.,  Ltd. 

Ma.iok  Dahwin  (chairman)  presided  on  Tuesday  at  the  oflices, 
10(1,  Cannon  Street,  E.G.,  over  the  forty-ninth  ordinary  general 
meeting  of  the  above  company. 

Ill  moving  the  adoption  of  the  report,  the  Chaikman  regretted 
that  by  inadvertence  they  had  omitted  a  reference  in  the  report 
to  the  death  of  Mr.  P.  M.  S.  IJrodie,  which  took  place  in  February 
last.  Mr.  Ifrodie  at  the  time  of  his  decease  occupied  the  position 
of  works  manager  at  Silvertown.  lie  was  much  esteemed  by  his 
co-workers  in  the  comiiany'.s  service.  lie  was  glad  to  find  him- 
self before  them  under  pleasanter  circumstances  than  was  his 
fortune  at  the  last  annual  general  meeting  of  the  company,  aa  the 
board  on  this  occasion  felt  thcniBelves  fully  justified  in  making  the 
recommendation  that  the  ordinary  shareholders  should  receive  a 
dividend  of  71  per  cent,  for  the  ye»r.  When  the  payment  of  a 
dividend  to  this  class  of  shareholders  was  passed  a  year  ago,  every 
sympathy  one  could  express  was  expressed  ;  but  the  fortunes  of 
war  were  against  them.  lie  pointed  out  at  the  time  that  in  his 
opinion  the  stage  they  were  passing  through  was  quite  abnormal, 
and  that,  although  one  could  not  prophesy  as  to  dates,  yet  they 
felt  sure  that  the  normal  condition  would  before  long  re-assert 
itself.  The  board  were  grateful  to  the  ordinary  shareholders  for 
the  manner  in  which  they  accepted  tlic  situation.  It  was,  therefore, 
with  all  the  greater  pleasure  that  the  board  found  they  could 
recommend  a  substantial  dividend  to  the  holders  of  ordinary  shares. 
The  year  under  review  had  not,  however,  passed  without  its  anxieties. 
The  coal  strike  in  March  forced  tlicm  to  pay  heavy  prices  for  coal 
for  a  short  time,  as  they  had  on  hand  work  of  a  seasonal  character, 
which  could  not  be  completely  arrested.  Even  in  spite  of  these  costly 
purchases  they  were  obliged  to  curtail  their  working  hours  at  Silver- 
town.  In  .luly  a  London  dock  strike  occurred.  This  strike  inter- 
fered with  the  reception  of  raw  material  and  the  dispatching  of 
manufactured  goods.  The  result  to  them,  however,  was  not  so 
serious  as  it  might  have  been  had  the  general  laliour  situation  been 
quieter  in  the  provinces,  because  their  competitors  established  there 
did  not  have  the  whole  advantage  over  them  which  they  would 
otherwise  have  enjoyed.  The  raw  rubber  market  had  on  balance 
been  in  their  favour,  but  its  uncertainty  and  the  fluctuations  it  had 
undergone  had  made  it  a  diflicult  factor  in  their  calculations.  He 
was  glad  to  say  the  quality  of  their  goods  continued  to  command  the 
respect  of  buyers,  and  that  their  turnover  had  increased  during  the 
year.  In  this  connection  they  must  a'k  the  shareholders  to  commend 
to  their  friends  the  Palmer  tire  whether  for  motor,  motor-cycle  or 
bicycle.  In  the  report  it  was  stated  that  the  trading  of  the  French 
factory  and  some  of  the  foreign  agencies  had  not  been  satisfactory. 
while  other  foreign  agencies  had  produced  quite  gratifying  results. 
The  foreign  agencies,  it  must  be  remembered,  were  not  so  immediately 
affected  by  home  disturbances  as  they  were  in  Great  Britain,  though 
their  markets  were  subject  to  local  conditions.  Their  competitors 
might  or  might  not  be  stocked  with  goods  in  these  distant  places, 
and  on  this  to  a  great  extent  depended  the  result  of  the  business  done 
in  each  locality.  He  did  not  think  it  was  in  the  company's  interest 
to  enter  into  too  much  detail  on  these  (luestions,  as  it  was  manifest 
that  if  they  were  doing  a  fair  business  in  any  locality  they  should 
not  draw  too  much  attention  to  the  fact,  nor,  on  the  other  hand,  did 
they  wish  to  point  out  the  places  where  things  were  less  favourable. 
Indeed,  with  regard  to  many  matters  the  position  of  a  chairman  of  a 
manufacturing  company  was  a  difficult  one,  for  although  he  wished  to 
communicate  to  his  co-shareholders  as  much  information  as  he  could, 
yet  he  must  always  have  before  him  the  fact  that  while  his  shareholders 
beard  him,  his  company's  competitors  and  those  who  dealt  with  the 
company  as  buyers  and  sellers  had  also  the  opportunity  of  hearing 
the  information  he  gave,  and  the  opinions  he  expressed.  As  men- 
tioned in  the  report,  they  had  just  completed  the  laying  of  some 
1,300  nautical  miles  of  submarine  cable  for  the  Pacific  Cable  Board 
between  Australia  and  New  Zealand,  and  their  staff  had  carried 
out  the  work  with  their  usual  efficiency  and  dispatch.  They  expected 
the  Silfprlou')!  to  sail  from  Australia  about  the  middle  of  January, 
under  charter.  They  regretted  to  say  that  local  taxation  at  Silver- 
town  was  increasing  again  after  a  short  period  of  some  slight 
relief.  They  had,  moreover,  to  face  in  the  future  charges  under 
the  Insurance  Act,  which  were  not  inconsiderable,  and  increased 
premiums  payable  for  insurance  under  the  Workmen's  Compensation 
and  Employers'  Liability  Acts.  Still,  these  extra  ch-arges  were 
applicable  to  all  home  manufacturers,  and  would  not  unduly  affect 
them  prejudicially  so  far  as  the  home  competition  was  concerned. 
They  found,  however,  that  the  increasing  quantity  of  regulations 
and  forms  to  be  filled  up  was  becomini;  rather  a  serious  matter,  and 
preoccupied  the  minds  of  those  who  should  be  engaged  in  the 
more  useful  work  of  attending  to  their  business  as  manufacturers. 

Mil.  R.  K.  Gbay  seconded  the  motion. 

Mu.  Flint  asked  aquestionon  behalf  of  Mr.  Lloyd,  whether  there 
was  an  annual  stock-'.akiEg  and  audit  of  the  company's  shops  in 
provincial  towns  to  ascertain  whether  they  paid  their  way  or  not. 

Mk.  H.  Sulliv.\n  inquired  (1)  Whether,  in  the  agencies  where 
losses  had  occurred,  steps  had  been  taken  to  reorganise  them  ;  (2) 
What  were  the  separate  amounts  of  each  item  under  the  heading 
"Debts  and  loan  from  bank  owing  by  company,  and  amounts 
received  on  account  of  partly  executed  contract,  £262,374  "  :  (3) 
How  much  of  the  reserve  fund  of  £400,000  was  invested  in  the 
business  of  the  company  and  how  much  in  subsidiary  companies  ; 

(4)  How  the  value  of  shares  in  other  companies  was  arrived  at ;  and 

(5)  What  was  the  proportion  of  the  freehold  and  leasehold  property 
of  the  company. 

Mr.  Chakhington  wanted  to  know  to  what  extent  the  rates  at 
Silvertown  had  risen,  and  if  the  company  was  affected. 

Mr.  Bbook  asked  why  there  had  been  no  depreciation  on   the 


TheCliAliiMAN,  in  reply,  said  that  the  shipshadljccn  heavily  written 
down  and  were  kept  well  under  repair.  They  believed  they  were  not 
shown  at  too  high  a  price.  With  regard  to  the  agencies,  there  had 
never  been  a  caee  of  want  of  organisation.  It  was  only  a  case  of 
.some  agencies  not  doing  so  well  aa  others.  The  books  of  the  a(;encies 
were  closed  on  July  1st,  and,  consequently,  they  were  somewhat 
m<)r(^  affected  by  the  bad  times  which  they  had  passed  through. 
They  always  had  their  misfortunes  in  trade,  but  there  was  really 
nothing  wrong  in  the  agencies,  although  some  had  not  done  bo  well 
as  they  hoped  they  would  in  the  future.  The  reserve  fund  was 
invested  in  the  company's  business.  Most  of  the  shares  in  other 
companies  were  mere  cross  entries  in  the  balance-sheet.  For 
instance,  the  Palmer  Tire  Co.,  of  which  they  held  .luths,  appeared 
on  both  sides  of  the  accounts,  and,  therefore,  it  was  not  a 
very  material  matter  what  value  was  placed  on  it.  The 
shares  were,  to  the  best  of  their  ability,  valued  at  a  figure  at  less 
than  they  were  worth  ;  but  as  the  shares  did  not  come  into  the 
market,  it  was  impossible  to  get  a  fixed  value  for  them.  They  had 
also  investments  in  two  electric  lighting  companies,  whose 
shares  were  never  in  the  market,  but  they  were  paying,  and  the 
shares  were  put  in  the  accounts  at  less  than  value.  He 
could  not  give  the  items  as  to  freehold  property,  as  it  had 
not  yet  been  valued,  according  to  Form  4.  The  largest  item 
in  the  not-completed  contracts  was  the  cable  he  had  referred  to 
whiih  had  been  laid,  and  in  a  week's  time  they  would  receive  pay- 
ment for  it. 

Mu.  R.  K.  Gray  said  the  stocks  in  the  home  agencies  were  taken 
each  year,  but  they  had  not  large  stocks,  and  there  were  always  the 
stocks  at  Silvertown  to  fall  back  upon.  The  rates  at  Silvertown 
had  been  down  to  9p.  4d.,  but  this  half-year's  rate  was  1  Is.  2d. 

The  report  was  adopted,  and  the  Chairman  was  re-elected  a 
director. 

Mr.  Flint  brought  forward  a  motion  to  the  effect  that  in  the 
future  the  directors'  remuneration  should  bear  a  fixed  relationship 
to  the  dividends  paid.  He  disclaimed  any  idea  of  the  motion  being 
in  the  nature  of  a  vote  of  want  of  confidence,  but  thought  that  auchia 
sliding  scale  would  encourage  the  directors  to  pay  better  dividends. 

Mr.  S.  SiLLiVAN  seconded  the  motion. 

Mr.  E.  J.  Fo.x  said  he  knew  neither  the  directors  nor  the 
officials  of  the  company,  and  had  only  recently  become  a  share- 
holder. Before  doing  so  he  took  the  advice  of  the  chairman  of  a 
concern  which  was  one  of  the  largest  competitors  of  the  company. 
That  gentleman  said  to  him,  "  In  these  matters  yon  are  in  the  hands 
of  the  directors,  and  if  the  directors  wish  to  deceive  you  they  can 
do  so  ;  but,  "  he  added,  "  There  is  no  more  honest  company  trading 
in  Great  Britain  than  the  India-Rubber  and  Gutta-Percha  Co.,  and 
you  can  take  every  item  in  the  balance-sheet  as  not  only  being 
true  but  probably  very  much  under-valutd. "  He  opposed  the 
amendment. 

The  Chairman  said  the  directors  did  receive  extended  remunera- 
tion when  the  profits  rose  above  a  certain  point,  but  that  was  not 
payable  on  the  amount  of  dividend  paid.  He  agreed  with  what 
one  shareholder  had  written  to  him,  that  to  pay  directors  on  the 
dividend  declared  was  fundamentally  pernicious. 

The  motion  was  defeated  by  a  large  majority. 


City  &  South  London  Railway  Co. — The  Fiminrier 

states  that  the  holders  of  considerably  more  than  75  per  cent,  of  the 
ordinary  stock  of  the  City  and  South  London  Railway  Co.  have 
accepted  the  offer  of  exchange  recently  made  by  the  Underground 
Electric  Railways  Co.,  of  London,  Ltd..  and  that  the  offer  has  in 
consequence  become  binding. 

A  l\iorwe$;ian  Electrolytic  Copper  Co.— It  is  reported 

from  Kristiania,  that  the  Xorwegian  Electrolytical  Copper  Extrac- 
tion Co.,  which  has  adopted  the  Hybinettc  process,  has  increased  its 
capital  from  ii'.j.OOO  to  £41,700  minimum,  and  £55,500  maximum. 
The  company  has  recently  taken  over  the  Bandak  Electrolytical 
Works,  and  the  increase  of  capital  is  in  connection  with  this  trans- 
action. The  purchase  sum  in  question  is  £14,000,  which  is  going 
to  be  paid  in  shares. 


STOCKS    AND    SHARES. 


XoeBday  Evening. 
Stock  Exchange  markets  as  a  whole  remain  depressed  and 
unhappy.  The  approach  of  Christmas  is  heralded  by  more  than 
the  usual  crop  of  troubles  at  home  and  abroad.  Uncertainty  seems 
to  dog  the  footsteps  of  finance  and  politics  alike.  "  Nothing  is 
cheap  nowadays,"  said  an  experienced  member  of  the  Stock 
Exchange.  "  In  many  cases  prices  are  considerably  undervalued, 
but  in  view  of  the  abnormal  condition  of  the  times,  you  cannot  call 
anything  really  cheap."  This,  of  course,  is  looking  at  it  from  the 
speculator's  point  of  view  ;  but  the  investor,  too,  is  troubled  by  the 
obscurity  of  the  outlook. 

One  of  the  bargains  to  be  found  in  the  markets  with  which  we 
deal,  is  Westminster  34  per  cent.  Debenture  stock.  The  price  is 
nominally  abi.ut  87  J,  at  which  the  yield  is  4  per  cent.,  allowing  for 
the  accrued  interest ;  but  inasmuch  as  the  stock  is  redeemable  at 
par  in  March,  1920,  the  return  on  the  money  is  raised  to  at  least 
2  per  cent,  more,  and  6  per  cent,  on  a  security  which  is  absolutely 
gilt-edged,  must  be  regarded  as  a  real  bargain.  Unfortunately, 
there  is  a  scarcity  of  the  stock,  but  if  a  buyer  could  get  hold  of  it 
at  the  present  price,  he  would  be  indeed  foolish  to  allow  his 
opportunity  to  slip. 
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other  prices  in  the  English  Electricity  Supply  department  are 
scarcely  80  firm  as  they  have  been  recently.  Brompton  Preference 
were  marked  down  03.,  but  Boon  rallied  asain,  and  Charing  Cross 
Ordinary  fell  J.  Coun^  of  London  Ordinary  are  somewhat  easier 
at  llf.  Edmnndson's  shares  are  now  quoted  in  their  new  guise,  as 
a  reference  to  our  price  lists  will  show.  Kensington  Debenture  has 
been  in  request,  and  at  !)3i  is  2  points  up  on  the  week. 

The  Railway  market,  after  being  dnpredsed  by  the  North-Eastem 
business,  braced  up  upon  the  conclusion  of  the  strike  on  that 
system.  The  decision  arrived  at  by  the  Commissioner  has  been 
received  with  a  good  deal  of  dissatisfaction  in  the  Stock  Exchange, 
since  it  is  feared  that  it  opens  an  avenue  to  fresh  trouble  hereafter. 
However,  prices  rallied  to  some  extent,  but  substantial  falls  remain 
80  far  as  Undergrounds  are  concerned.  Metropolitans  and  Districts 
are  flat.  Central  London  Ordinary  and  Deferred  show  falls  of  a 
point  apiece,  notwithstanding  the  publication  of  the  company's 
circular  to  shareholders  anent  the  amalgamation  with  the  Under- 
ground Electric  group.  City  and  South  Londons  fell  away — 
this,  too,  in  spite  of  the  fact  that  the  shareholders  by  the 
necessary  majority  have  decided  to  accept  the  offer  made  by  the 
same  group.  Underground  Electrics  themselves  are  lower,  the  Is. 
shares  falling  ^j  and  the  Ordinary  losing  5s.,  though  it  is  argued 
in  well-informed  quarters  that  the  latter  are  amongst  the  cheap 
speculative  look-ups. 

London  United  Tramways  and  Metropolitan  Electric  Tramways 
issues  became  a  nominal  market  as  the  last  day  approached  for 
sending  in  consents  to  the  London  and  Suburban  scheme.  The 
quotations  for  London  and  Suburban  issues  themselves  are  Ss.  6d. 
for  the  Deferred,  Us.  9d.  the  Preferred  and  the  Debenture  stock 
about  87,  British  Electric  Tractions  are  steady,  the  5  per  cent. 
Perpetual  Debenture  stock  being  2t  better  at  94.  Business  has  been 
fairly  animated  in  most  of  the  Railway  and  Tramway  descriptions, 
but,  like  everything  else,  prices  suffered  from  the  general  uneasiness 
which  prevailed  throughout  the  Stock  Exchange. 

The  Telegraph  market  has  seen  a  good  deal  of  excitement  over 
Marconi  shares.  At  one  time  the  price  of  the  Ordinary  fell  to  4^8, 
holders  getting  out  for  the  reason  advanced  here  last  week.  This  drop 
upset  the  prices  of  the  subsidiary  companies,  Canadians,  Americans, 
and  Spanish  indicating  falls — severe  in  the  case  of  the  first-named. 
A  slight  rally  followed  as  the  price  of  the  parent  shares  recovered, 
but  still  a  fall  of  10s.  remains  on  balance.  National  Telephone 
Deferred,  after  being  146,  fell  to  136,  hardening  from  that  price  to 
I'iTi.  a  drop  of  18  points  in  a  fortnight.  Market  anticipation  does 
not  look  for  an  unofficial  announcement  as  to  the  purchase  price  by 
the  Government  until  the  middle  of  next  month  ;  and,  pending  this, 
some  of  the  holders  have  been  getting  fidgety.  The  intrusion  into 
the  situation  of  claims  from  holders  of  First  and  Second  Preference 
shares  is  another  cause  for  modification  of  optimism  as  regards  the 
Deferred  stock. 

Amazon  Telegraphs  have  been  flat,  falling  "s.  6d.  Direct 
Spanish  dropped  i,  and  West  India  and  Panama  Is.  8d.  The 
market,  as  a  whole,  suffered  from  depression,  though  for  the 
prior  charge  securities  there  has  been  a  fair  demand,  and  improve- 
ments are  shown  in  Direct  West  India  Debenture,  Eastern  Tele- 
graph Debenture,  and  West  India  and  Panama  Debentures. 
Various  issues  were  marked  ^.c  dividend  last  Thursday.  Allowing 
for  this,  there  is  no  particular  net  change  in  the  quotations. 

Foreign  Traction  stocks  and  shares  are  mostly  weaker.  Sub- 
stantial falls  have  occurred  in  Brazil  Traction,  Mexico  Tramways, 
Montreal  Light  and  Power,  River  Plate  Ordinary,  and  Shawinigan 
Water.  For  some  of  these  there  are  special  reasons,  as,  for  example. 
in  the  case  of  the  Brazil  Traction  shares,  where  selling  has  pro- 
ceeded from  German  sources  said  to  be  in  financial  difficulty. 
Shawinigan  Water  was  affected  by  the  steep  fall  in  Canadian 
Pacific  shares,  and  the  slump  which  has  taken  place  in  Americans 
cast  its  reflection  upon  Latin- Canadians  as  well.  The  news  from 
Mexico  is  tolerably  reassuring  ;  but,  with  markets  more  political 
than  financial,  it  failed  to  have  any  favourable  influence,  and  the 
drop  in  Mexico  Trams  is  3  points.  Kaminiatiqiua  Common  lost  2  to 
143J.  La  Plata  Ordinary  recovered  a  little  to  -^'g  middle.  United 
Electric  Trams  of  Monte  Video  are  easier,  while  the  Anglo-Argentine 
group  maintains  its  prices  with  marked  strength. 

In  the  manufacturing  division,  the  principal  change  is  a  fall  of 
108.  in  India-Rubber  shares,  which  is  not  surprising  in  view  of  the 
big  rise  that  took  place  previously.  Edison  X  Swan  came  back  j, 
and  British  Westinghouse  Preference  fell  5.  Castner-Kellners  are  a 
trifle  easier  at  3^,^.  The  rubber  share  market  sagged  off,  in  sympathy 
with  a  decline  in  the  price  of  the  raw  produce  at  the  sales  this  week. 
There  is,  however,  a  fair  amount  of  quiet  investment  buying  going 
on  in  the  cases  of  the  leading  shares,  and  the  floating  supply  of  stock 
is  steadily  becoming  restricted. 


MAREST     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  may  vary  according  to  quantitiee  and  other  oircumstanoes, 


Wednesday,  December  l8th. 


CHEMICALS,  Ac. 


a  Acid,  Hyaroohlorio         . .       . .  per  cwt. 

a     „     Nitrio 

a     „     Oxalio  per  lb. 

a     I,      8ulphario per  cwt. 

a  Ammoniac  Bal        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder „ 

a  Bisulphide  of  Carbon      . .        . .         „ 

a  Borax „ 

a  Copper  Sulphate ,^ 

a  Lead,  Nitrate         „ 

a      „      White  Sugar         ..        .,         „ 

«      „      Peroxide „ 

e  Methylated  Spirit per  gal, 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        „       Chlorate per  lb. 

a        ,1       Perchlorate        , .        . .         „ 
a  Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac         per  cwt, 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .         „ 
a        „        Recovered         . .        . .         „ 

a        „        Lfump „ 

a  Soda,  Cauatio  (white  70/72  %)   . .         „ 

a      „     Chlorate        per  lb. 

a      „     Crystals        per  ton 

a  Sodium  Bichromate,  casks       . .  per  lb. 


METALS,  &c, 
b  Aluminium  Ingots,  in  ton  lots  . . 
b  „  Wire,  in  ton  lots    . . 

b  „  Sheet,  in  ton  lots   . . 

p  Babbitt's  metal  ingots     . . 
c  Brass  (rolled  metal  2"  to  12"  basis) 
c      „     Tube  (brazed) 
c     „         „     (solid  drawn) 
c     „     Wire,  basis 
c  Copper  Tubes  (brazed)     . . 
c       „  „      (solid  drawn) 

g       „      Bars  (best  selected) 

g       „      Sheet  

g       „      Rod 

d       „      (Electrolytic)  Bars 
d       I,  „  Sheets 

d       n  I,  Rods 

d       „  „  H.C.  Wire 

/Ebonite  Bod  

/       „        Sheet         

n  German  Silver  Wire 

b  Gutta-percha,  fine 

b  India-rubber,  Para  fine  . . 

I  Iron  Pig  (Cleveland  warrants)  . . 

;     „    Wire,  galv.  No.  8,  P.O.  qual. 

g  Lead,  English  Pig 

m  Manganin  Wire  No.  28  ..        ,, 

g  Mercury         

e  Mica  (in  original  cases)  small  . . 
e     ,1  „  „      medium 

e      „  „  „      large    .. 

p  Phosphor  Bronze,  plain  castings 
p         „  „    rolled  bars  A  rods 

p         ,,  „  rolled  strip  &  sheet 

o  Platinom 

i/Bilicium  Bronze  Wire 
Steel,  Magnet,  in  bars 
g  Tin,  Block  (English) 
n    „     Wire,  Nos.  1  to  16 
p  White  Anti-friction  Metals 
k  Zino,  Bb't(VielUe  Montagnebnd.) 


per  ton 
per  lb, 


per  lb, 
per  bot. 
per  lb, 


per  oz, 
per  lb. 
per  ton 

per  lb. 
per  ton 


6/- 
22/- 
2|d. 

5/6 
42/- 
£2910 

jesio 

£18 

£16  10 

£25  10 

£26 

£25  10 

£32 


72/6 
£4  10 
£6  10 
£510 


£96 

£112 

£120 
£88  to  £146 

9d. 
lOJd. 

Did. 
9d. 
1/OJd. 

Hid. 

£90 

£90 

£90 

£82 

£99 

£87 
lOAd. 

6/S 

4/9 

1/10 

4/6 


£7  8  6 

6d.  tc  8s. 

8/6  to  6/-: 

7/6  to  11/- 

1/2  to  1/4 

1/2 

l/2i 

185/- 

llid. 

£66 

£239  10  to  £280  10 

2/9 

£46  to  £W3 

£81 12  6 


Jd.  dec. 
^d.  dec. 
^d.  dec. 
|d.  dec. 
|d.  dee. 
|d.  dec. 
£8  dec. 
£8  dec. 
£8  dec. 


Qaotatlons  supplied  by— 


a  Q.  Boor  &  Oo, 

6  The  British  Aluminium  Oo,,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Go, 

e  F.  Wiggins  4  Sons, 

f  Indla-Rnbber,  Gutta-Peroha    and 

Telegraph  Works  Oo,,  Ltd: 
0-  James  &  Shakspeare. 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe, 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  i  Co.,  Ltd. 

a  P.  Ormiston  ft  Sons 

o  Johnson,  Matfihey  ft  Oo,,  Ltd 

P 

r  W.  F,  OennlB  ft  Oo 


Electromobile  Co.,  Ltd.— The  directors  report  that  the 

accounts  for  the  year  to  August  31st  show  that,  after  providing  for 
debenture  interest,  writing  off  £4,683  in  respect  of  the  Charrington 
Street  building  scheme,  and  £6,862  for  depreciation  of  carriages 
and  plant,  the  debit  balance  of  £19,978  brought  down  was  increased 

to  £30,145. — Fina7icier. 

Faster n    Telegraph    Co.,   I,td.— The    ciirectors    have 

declared  a  dividend  at  the  rate  of  3^  per  cent,  per  annum,  less 
income-tax,  on  the  preference  stock  for  the  quarter  ending  Decem- 
ber 31st,  and  the  third  quarterly  interim  dividend  of  U  per  cent, 
on  the  ordinary  stock,  free  of  income-tax,  for  the  year  to 
December  Slst. 


Blackpool,  St.  Anne's  and  Lytham  Tramwa,vs  Co.— 

In  the  report  for  the  year  ended  Octoljer  Slst,  the  directors  regret 
the  unsatisfactory  result  on  the  year's  working.  Up  to  the  end  of 
May  the  traffic  showed  a  gradual  expansion,  the  increase  to  that 
date  totalling  about  £1,000.  Afterwards,  owing  to  bad  weather, 
there  was  a  diminution  of  traffics  in  the  summer  months  of  £2,480. 
On  the  other  side,  there  is  an  increase  in  the  expenditure,  arising 
on  the  upkeep  of  the  permanent  way.  The  trustees  for  the  deben- 
ture-holders have,  upon  the  recommendation  of  the  directors, 
intimated  their  intention  of  paying  1 J  per  cent,  on  account  of  the 
arreirs  of  interest  due  on  the  debenture  stock,  and  to  enable  this 
payment  to  be  made  the  annual  payment  of  the  sinking  fund  has 
been  suspended  for  this  year. 

Electrical    Securities    Trust,    Ltd.— The    directors 

report  for  the  year  to  November  14th,  a  loss  of  £1,436,  increasing 
the  total  deficiency  to  £66,026. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES. 


EVeLISH   ELECTRICITY   SUPPLY   AND  POWER  COHPAMES. 


Boaroemonth  ft  Poolei  Ordi    •  • 

Do.    4i  %  Prof 

Do,    Beoond  6  %  Prot. 

Do.    «J  %  Deb.  Stock  . . 
Brompton  &  KenBingtoD,  Ord... 

Do.    7  3f>  Cum.  Pre( 

Central  Elootrlo  Supply,  4  %1 

Ga»r.  Deb.  J 

CbsriDK  CroBB,  West  End  4  City 

Do,    H  %  Cum.  Pref 

Do.     "  City     Undertaking  "  \ 
4)  %  Cum.  Pref.  / 

Do.         Do.  4%Deb 

Chelsea,  Ord 

Do.    4J%Dob 

City  ol  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Dob 

Do,    4)  %  Second  Deb. 
County  of  IJondoD,  Ord 

Do.    8%  Pref 

Do.    4i%Dob 

Do,    4}  %  Second  Deb. 
'E'^mnndson'B,  Ord.         .. 

Hd.    6%  Cum.  Pref 

Ilo.    f.'V.  Non  Cum.  Pref.      . . 

Oo.    44  %  First  Mort.  Deb.  .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    4i%  First  Deb 

Hove 


Block 

DiTldendB 

Share. 

for 

, 

1911. 

1913, 

10 
10 

1^ 

M 

10 

« 

6 

stock 

*lt 

44 

6 

10 

lit 

6 

7 

7 

too 

4 

4 

e 

5 

Of 

6 

4i 

H 

6 

41 

4 

100 

4 

4 

6 

R 

4) 

Stock 

4* 

4A 

10 

H 

HI 

10 

« 

6 

Stock 

B 

b 

100 

4t 

4« 

10 

fi 

tt 

10 

K 

6 

Stock 

*i 

Jt 

Stock 

4 

£3 

Nil 

6 

Nii 

8 

5 

lOU 

4^ 

44 

6 

6 

e 

fi 

6 

100 

44 

44 

6 

9 

lit 

Cioslng 
Quotations 

1X-1-.  mil. 


10  —  104 

9S  —100 
4-    9 

gr,  —  98 

48-    64 

48-   *i 

4  -     4i 

9a  —  94  xd 

44-  fl 
9H  —101 
16  —  18 

la  —  i-n 
118  — laa 

inii  — los 

11*-  12 

m-  i^i 
1(k;  -108 

93  —101 

a-  a 

4  —  6 

1  —  a 

81-87 
43-     61 

a-  H 

Oa  —  95 
74-    8 


Rise  Present 
+  or  I   Yield 
Fall  I     p,o, 


4  la  4 

6  14    8 
4  10    0 


B  17  1 

4  17  7 

4  14  9 

6  12  6 


Kensington  ft  Enighlsbridge,  Ord 

Do,    4%  Dob 

Kent  Eleo,  Power,  4)  %  Deb.  ,. 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mori.  Deb.    . . 
Metropolitan         

Do.    4i  %  Cum.  Pref 

Do.    41  %  First  Mort.  Deb, . . 

Do.    8i%  Mort.  Deb 

Midland  Electric  Corporation  ) 

4i  %  First  Mori.  Deb.  1 

Hewoattle-on-Tyne  6  %  Pref.,  I 

NonCum.  J 

North  Metropolitan  Power  Sop- 1 

ply,  6  %  Mortgages  (Red.)  f 

Nolling    Hill,   8  %  Non-Cam.  I 

Pref.) 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Dob 

Smitbfleld  Markets,  Ord. 
South  London,  Ord 

Do.     6  %  FirBt  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do,    44  %  First  Deb,  Stock  . . 
Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    44  %  First  Mori.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Com.  Pref 


, 

1911.  1 

E 

9 

Stock 

4 

Stock 
8 

^ 

6 

8 

Slock 

4 

5 

4 

8 

4 

Stock 

4 

Stock 

8 

lOO 

4 

( 

5 

100 

E 

10 

6 

6 

7} 

6 

10 

E 

7 

100 

1)4 

8 

a 

4 

8 

100 

s 

1 

7 

100 

44 

£3 

Nil 

E 

a 

100 

«4 

8 

10 

E 

4 

Oloalng  Rlie 
Qnotatlons  +  or 
Dec.  mil.       Fall 


78-    8i 

92  —  96 

78-82 
14-  2 
4J-     BJ 

83  —  91  xd 
3-1—     81 
li-    4? 

99  -102 

86  —  88 

99  -101 

«i-  n 

984-1014 
10  —  11 

64-  88 
94—  lot 

6i-  7i 
85-88 
IB—    II 

as-   83 

98  —101 

ne'—  99'' 
at   84 

844—  B84 
81-    9* 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref .. 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref.    ..        ;.        .. 
Cordoba  LI,,  Power  and  T,,  Ord. 

Do,    6%  Deb ^  •■ 

Bleo,  Lt,  and  P,  ofOochabamba,  I 

6  %  Bonds  I 

Eleo,  Supply  Victoria,  6  %  Ist  1 

Mort,  Deb,  f 

Eleo,  Dev,  Ontario,  6   %    Istl 

Mort,  Bonds  I 

Kalgoorlie  Eleo,  P,  and  L,,  Ord, 

Do,    6%  Pref .. 

Kaminlstiquia  Power,  B%  G.  Bs. 

Madras,  Old 

Melbourne,  B  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  4  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    E  %  Ist  Mort.  Qold  Bds, 


E 

n 

8 

E 

84 

7t 

B 

E 

S 

100 

R 

E 

«100 

7 

7 

»100 

7 

7 

1 

H 

.") 

100 

S 

5 

100 

6 

8 

too 

6 

E 

«B00 

E 

E 

10;. 

Nil 

1 

8 

«    1 

S500 

6 

E 

6 

Nil 

100 

6 

S 

E 

E 

$100 

4 

41 

$100 

7 

7 

S 

E 

Bfr- 

68 

«a- 

v* 

m- 

hi), 

94  - 

96 

117  — 

lai 

118  - 

122 

^s- 

tfxc 

95  — 

98 

92- 

94  xd 

E    6    8 

B  19    4 

4  16    5 

E    4    2 

E  IS    8 
B  14    9 
6    6    8 

5  2    0 

6  7    8 

E  12    4 

6    2    7 

NU 
8  14    6 
4  14    4 

4  is    8 
E  18    0 
4  12    6 

—1 

6  12    1 
6    8    1 

Monterey  BIy.  Ughl  ft  Power,  I 

6  %  1st  Mort.  Deb,  / 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Powerand  Coal,  1 

6  %  iBt  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.     .. 

Do.    6%  Deb.  Stock    .. 

Roy.  Eleo.  Co.,  Montreal,  44  %  1 

Ist  Mort.  Deb.  J 

Bbawlnlgan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb. 


Toronto  Power,  44  %  Deb, 
"  ;.,  P.         ~ 

1st  Mort.  Del 


Vera  Crui  Lt.,  P.  and  T.,  E  ' 


Victoria  Falls  Power,  Pref. 

West  Kootenay  Power  and  Lt,,  I 

l8l  Mort,  6%  Qold  J 


100 

B 

E 

«100 

8 

9+ 

»B00 

6 

Ba 

Stock 

10 

Do, 

B 

6 

Do, 

6 

E 

100 

44 

44 

tioo 

6 

B 

«B00 

6 

B 

Stock 
Do. 

n 

t 

100 

S 

E 

I 

Hid, 

17«d. 

100 

6 

6 

854-  874 

227-882 

-7 

a»  — S3 

22i  — SS5 

-11 

106  —111 

102—104 

98  —100 

188  —148 

-2J 

lOU  —108 

100  -102 

974—  994  xd 

934-  964 

55-     54 

1034-1064 

-11     4    5     1 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amaion  Telegraph 

Do.    B%  Deb.  Red 

American  Telep,  ft  Teleg,,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph      . , 

Do.    6%  Pref 

Do,    Def 

Anglo  -  Portuguese    Tel,,  6  %  1 
Mort,  Deb,  J 

Ohlll  Telephone 

Oommercial  Cable,  Stlg.  4%  Deb, 
Onba  Telegraph 

Do,    10%Pref, .. 
Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  Umted  States  Cable 
Direct  W.  India  Cable,  44  %1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do,    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Bast  and  8.   Africa  Tel.  4  %\ 

Mt,  Db,  Mauritius  Sab,  j 

Globe  Telegraph  and  Trust      . . 

Do.    6%  Pref 

Breat  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . , 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    1  %  Cam,  Partio.  Piet. 


10 

4 

441 

stock 

B 

6 

(100 

8 

8+ 

$1000 

4 

4 

Stock 

H 

Do. 

6 

6 

Do. 

80/- 

100 

B 

B 

6 

7 

8 

Stock 

4 

4 

10 

6 

6+ 

10 

111 

10 

6 

4 

4t 

6 

10 

10 

10 

B 

4 

100 

<i 

*4 

Stock 

7 

7+ 

Do. 

84 

B4 

Do. 

4 

10 

7 

71 

Stock 

4 

4 

96 

4 

4 

10 

6 

6t 

10 

« 

K 

10 

IH 

18 

as 

la 

6t 

$100 

5 

6 

$100 

1 
1 

4 

20 
17 

4 

7  —  7* 
97  —  99' 
142  -144 


■  71 

■  82§ 


-  s 

6    0    0 

BIO' 

-4 

B  11     0 

4    4    8 

4    7    0 

6    7    8 

-i 

6  18    0 

4  16    a 

5    3    3 

4  17    0 

6    6    4 

6  17    8 

-? 

6    6    8 

7    a  10 

6  13    4 

+  4 

4    9    0 

B    3    0 

4    8    7 

+  * 

4    18 

B    3    8 

4    1     8 

3  19    8 

_  1 

5    9    1 

i 

4  13    2 

—  i 

6    2    0 

B  12    1 

B  13    8 

6  14    4 

=  1 

4  11    6 

4    7    8 

Monte  Video  Telephone,  Ord, , . 

Do,    6%  Pref 

National  Telephone  Def, 

New  York  Telep,,  44% Gen,  Bnds, 

Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  % ) 
Guar.  Debs. ) 

Renter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.; 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to   1,B00 1 

guar,  by  Braz.  Sub.  Tel.  / 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  and  Pref. 

Do.    6%  Debs 

WeBtem  Telegraph,  Ltd.         . . 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

8 

61 

1 

E 

6 

stock 

8 

100 

44 

44 

1 

8 

61 

1 

8 

8 

Stock 

i 

4 

Do, 

4 

4 

10 

10 

10+ 

Cert, 

6 

6 

Stock 

44 

44 

E 

R 

5 

6 

6 

24 

24 

100 

4 

4 

10 

34 

Ut 

10 

6 

e 

10 

6 

6 

100 

B 

B 

10 

7 

71 

stock 

4 

4 

$1000 

44 

44 

l^Z  ^'^■' 
13«  —  isi' 

971-  B8J 

m-  m 

i£—  1^ 
884—  9i4 
98  —100 


994-1014 

7i—    78 
Bg-    B8 

m-  m 

96  —  99 
8  —  Bi 

10  —  104 

94—  10 

102  —104 

13  —  184 

954-  974 

97  —100 


Unless  otherwise  stated,  aU  shares  are  fuUy  paid,  a  Paid  in  deferred  interest  warrants,  t  Interim  Dividend,  t  te.  in  ganged  Dividend  Certa 
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SHARE    LIST    OP    ELECTRICAL    COmTAXilES.-COmtUuied.) 

ELECTRIC  RAILWAYS  AND  TBAHWAT8.— HOME. 


Bfttb  TnmB,  Pret.  Ord 

Do.    B%PreJ 

Do.    4i%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.       Do.  Deferred 

Do.       Do.  6%Cuin.Pr'f. 

Do.  7%  Non-Cnm.  Pr't. 

Do.  6%Perp.  Deb.      .. 

Do.  H  %  and  Deb.       . . 

Oentral  London  Kailway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4%  Deb 

City  &  Bontb  London,  Ord. 

Do.    6%  Pref.,  1891    .. 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

Doblln  United  Trams,  6  %  Pre!. 
Great  Northern  &  City,  Pr'f .  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4J%Deb 

Isle  of  Thanet  Trams,  B%  Pref. 

Do.    4%  Deb 

Lancashire  Cnlted,  6  %  Deb.  . . 
London  Eleo.  Railw'ye,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Stock 

Dividends 

Bhare. 

(or 

, 

1911. 

1912. 

1 

Nil 

Nil 

I 

l< 

B 

100 

M 

4« 

100 

100 

100 

tl 

« 

100 

100 

B 

6 

100 

^ 

H 

100 

R 

8+ 

100 

4 

4 

100 

il 

100 

4 

4 

100 

IB 

Ht 

100 

5 

B 

100 

B 

E 

100 

B 

B 

100 

B 

E 

100 

4 

4 

10 

H 

« 

10 

Nil 

Nil 

1 

fi 

Ht 

100 
6 

.1 

♦4 

•4 

100 

4 

4 

100 

B 

6 

100 

4 

4 

10 

Nil 

100 

4 

4 

Closing 
Quotations 
Dec.  17th. 


7B  —  81 
UJ-  18i 

6-7 
87  —  89  xd 
89  —  42 
92  —  96 
77  —  81 


109  —111 
109  -lil 
109  -HI 
98  —100 
12  —  13 
2i—  23 
Si-  jl 


69  ■ 


74 


5J-  58  xd 


2  8  9 

3  18  B 

3  15  4 

4  10  1 
4  10  1 
4  10  1 
4  10  1 
4  0  0 
4  12  4 


Metropolitan  Bailway  Oonsol. . . 

Do.    SnrplnB  Lands    . . 

Do,    84%  Deb 

Do.    as  %  Pref 

Do.    8i%Con.  Piel 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4%  Prior  Lien    .. 

Do.    44%  First  Pref 

Do.    8i%Gtd 

Metropolitan  Eleo.  Trams,  Old, 

Do.    Def 

Do.    B%Pref 

Do.    4i%Deb 

Do.    6%Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%Deb 

Bouth  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    6%  First  Cam.  Inc.  Deb 

Do,    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Biding),  Ord, 

Do.    8%  Pref 

Do.    4i  %  Deb 


Stock 

Dividends 

Bhare. 

for 

, 

1911. 

1912. 

100 

i; 

14+ 

100 

■1 

aft 

100 

8 

84 

100 

8 

84 

100 

B 

84 

100 

Ni 

Nil 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 
100 

^ 

^ 

1 

« 

6+ 

1 

Nil 

1 

B 

B 

100 

44 

*4 

100 

1 

6 

84 

6 

1 

B 

B 

100 

44 

44 

1 

6 

100 

4 

4 

10 

1/- 

100 

« 

100 

44 

44 

100 

14 

£2 

B 

Nil 

5 

H 

100 

«4 

H 

Closing 

Qnotations 
Deo.  17th. 


85  —  87 

84  —  88 
395—  40J 

141  —143 
94  —  96 
99  —101 
88  —  90 
76  —  78 
lA-  lA 

3^  r 

93  —  95 

94  —  97 

85  —  88 

6^,1^ 
3i-  4i 

A-  i 

112  —114 
100  —102 

894-  904 

.i-  J 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.-COLONIAL   AlfD   FOREIGN. 


Anglo-Arg.  Trams,  1st  Pret.     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    B%I)eb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44%  Deb 

Do.     5  %  2nd  Deb 

Brazilian  Traction  Light    and  \  I 

Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    B%Pref 

Do.    44%  Deb 

B.  Colombia  Eleo.  Bly.,  Def,    . . 

Do.    Pret.  Ord 

Do.    B%Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4{  %  Con.  Deb 

Oalcotta  Trams,  Ord 

Do.    B%Pref 

Do.    44%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  B  %  Deb. 
Havana  Eleo.  Bly.,  E  %  Bonds 
Kalgoorlle  Eleo.  Trams  . . 

Do.    6%ADeb 

Do.    6%BDeb 


5 
S 

n 

E4 

t4 

100 

4 

4 

100 

44 

44 

ino 

6 

E 

100 

E 

E 

10 

H 

H 

100 

44 

44 

100 

E 

e 

?100 

E 

R 

Rt 

E 

B 

B 

100 

44 

44 

100 

H 

100 

« 

6 

100 

B 

B 

40 
100 

4 

4 

^ 

100 

4^ 

H 

E 

7 

ht 

S 

B 

B 

100 

1 

^ 

44 

B 

B 

Bt 

100 

B 

B 

100 

S 

S 

$1000 

1 

E 
Nil 

E 

100 

B 

B 

100 

6 

3 

4^-51 

4H-  m 

934-  954 

+  4 

99  -101 

97*-  994 

1034-1064 

11  -  12 

98  -100 

99  —101 

90  —  92 

-3i 

7j"„_    7A 

41 —     5| 

1004— 1034 

139  -144  xd 

.. 

116i-1204 

lC6iS  -1094 

98A -1014 

+  4 

103  —105 

97  -100 

—3 

51-     64 

m-  6A 

99  —102 

i-     f 

^95^1,^* 

93  -  97 

99  —108 

A-     A 

86-91 

85-43 

6  11 
4  19 
4  11 


4  17    1 
NU 

5  10    I 


La  Plata  Elec.  Trms,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    B%Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Blys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    B  %  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    B%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44%l8tDeb 

Rlode  Janeiro  Trams,  IstMort.  t 
B  %  Bonds  I 

Do.    E  %  Mort.  Bonds 
Bao  Paolo  Tram,  Lt.  and  P.  1 
B  %  1st  Deb.  I 
Singapore  Trams,  6  %  Deb. 
Bouthem  El.  Tr.  B.A.,  «  %  Deb. 
Un.  Eleo.  Trams  Monte  video  . . 

Do.    6%  Pref 

Do.    B%lstDeb 

Winnipeg  Eleo.  Bly,,  4)  %  Deb. 


45-  H 

^H 

1  —  ij 

93  —  97 

100  —102 

89  —  92 
1004—1024 
109  —111 
954-  974 
IO14-IO3J 
7i-  7g 
5  —  E4 
97  —  99 


964-  984 
1014-1034 
82  —  86 
95  —  97 
6i-  6 

99  —102 
100  —103 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  WUcox 

Do.    Pref 

British  Aluminium.  Ord. 

Do.    6  %  Cum.  Pref 

Do.    B  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk.  .. 
B.I.  &  Eelsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghoase,  Pref.    , . 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Llndley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do.    B  %  Prior  Lien  Deb.     .. 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
C3allender's  (Dable 

Do.    Fret 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


I 

fi 

I 

« 

« 

1 

2H 

14t 

1 

H 

H 

1 

Nil 

1 

Nil 

100 

B 

E 

100 

B 

B 

6 

in 

8t 

B 

« 

fi 

100 

44 

n 

100 

n1 

8 

Nil 

100 

4 

4 

100 

8 

K 

1 

I 

9 

Nil 

Nil 

100 

B 

B 

100 
100 

S 

S 

6 

IB 

lot 

B 

B 

B 

100 

44 

44 

1 

20 

100 

44 

44 

8    0    0 

-A 

7  13  11 

4    6    2 

3  16  10 

^1 

6  '6    B 

6  12    4 

6    5    0 

4  14     1 

4    5    9 

4  13    9 

-4 

Nil 

6  11    2    i 

6  16    6 

NU 

NU 

NU 

6    5    0 

8  13    2 

13    4    8 

6  13    4 

4  17    7 

4    8    8 

-1^ 

5    6    8 

41 

4    2    7 

CromptonftOo 

Do.    Deb 

Dick,  Eerr 

Do.    Pret 

Do.    Deb 

Edison  &  Swan,  A,  £8  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    5  %  Second  Deb. 
Electric  ConstrDCtion    ., 

Do.    Pref 

Qreenwood  &  Batley,  Pref. 

Do.    Deb 

i  General  Electric,  Fret.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Fret 

Do.    Deb 

India-Bnbber,  Q.&T.    .. 

Do.    Fret 

Telegraph  Construction.. 

Do.    Deb 

WUlans  &  Bobinson 

Do.    Pret 

Do.    Deb 


174 


66  —  66 

97—100 
4-  8 
1  -    ij 

66  —  69 
72  —  76 

if-  lA 


92  —  94 
10  —  II 

90-95 
12i—  13 
4}1-  6A 
101  —108 
91-  103 
94-  104 
344-  864 
974-100* 

67  —  59 


Unless  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividend. 


Bank  rate  of  Discount  &  per  cent.,  October  17th.  1912. 
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INDUSTRIES  AND  INDUSTRIAL 
CONDITIONS    IN    THE    ARGENTINE. 


By  ALFRED  H.  GIBBINGS,  A.M.I.C.E.,  of  BuonoB  Ayrcs. 


{Continued  from  page  972.) 

From  what  has  already  been  said,  it  is  apparent  that  the 
really  important  works  are  few  in  number.  The  following 
are  the  principal  : — 

SiHjiir  [nihistnj. — As  stated,  the  centre  of  the  sugar 
industry  is  at  Tucumaii,  where  there  are  37  sugar  factories, 
which  also  turn  out  a  considerable  (|uaiitity  of  rum.  This 
industry  is  also  teing  extended  to  other  parts,  notably  in  the 
territories  of  Misioncs,  Chaco  and  Formosa.  The  value  of 
the  sugar  produce  and  its  by-products  amounts  to  over 
£5,000,000  per  annum.  The  machinery  for  sugar  crushing 
and  refining  is  principally  of  liritish  manufacture,  certain 
well-known  firms  ha\ing  made  a  speciality  of  the  market. 
The  crushed  cane  residues  are  used  as  fuel  for  raising  steam 
in  specially-constructed  boilers,  and  wood  is  also  used  as 
fuel.  From  other  points  of  view,  the  industry  is  not  of  any 
special  engineering  interest,  except  perhaps,  now  that  the 
Hydro-Electric  Co.,  of  Tucuraan,  will  shortly  be  supplying 
electricity  in  bulk,  electric  driving,  lighting,  and  jiossibly 
electric  processes  may  replace  some  of  the  existing  methixls. 
The  annual  output  of  sugar  is  about  l'Ihi, (>()()  tons. 
Wine  Indiattri/. — In  the  Argentina  there  are  3,4011  wine 
presses,  principally  in  the  jirovince  of  Mendoza,  with  1,077 
establishments,  and  also  in  San  .luan,  Salta,  Hioja,  Cata- 
marca,  Entie  Rios,  Cordoba,  and  Buenos  Ayres.  The  raw 
materials  used  annually  amount  to  over  £4,000,000  in  value, 
producing  wine  to  the  value  of  nearly  £G,000,000.  The 
most  popular  wines  are  red  and  white  clarets,  the  better 
qualities  of  which  are  excellent.  Nearly  the  whole  output 
(about  .50,000,000  gallons)  goes  to  the  City  of  Buenos  Ayres, 
and  even  then  the  importation  of  foreign  wines  is  about 
equal  in  quantity. 

Elertricih/  Works. — These  are  referred  to  again  under  the 
section  on  Industrial  Conditions.  On  the  .'^'j  undertakings 
in  the  country,  IS  are  operated  by  the  Com  pan  ia  Alemana 
Transathntica  de  Electricidad,  and  of  these  14  are  sub- 
stations. The  electricity  works  at  Bahia  Blanca  is  now 
under  the  control  of  the  Buenos  Ayres  and  Pacific  Railway 
Co. ;  the  Provincia  de  Buenos  Ayres  Electric  Light  and 
Power  Co.,  Ltd.,  own  the  undertakings  at  Azul,  Junin,  and 
about  half  a  do/.en  other  small  towns,  in  the  province  of 
Buenos  Ayres.  There  is  also  a  (ierman  Syndicate,  which  is 
obtaining  control  of  several  of  the  existing  private  com- 
panies. 

The  Rosario  Electric  Light  and  Power  Co.,  originally  a 
British  concession  and  undertaking,  has  now  passed  into  the 
hands  of  the  Belgians  with  head  offices  in  Brussels. 

In  Cordoba  and  Tucuman  there  are  a  few  waterfalls, 
but  the  energy  they  furnish  is  comparatively  small.  There 
is  one  below  the  Barrage  San  Rogue,  in  the  Sierra  de  Cordoba, 
belonging  to  the  North  American  Light  and  Power  Co.,  and 
having  a  capacity  of  about  3,000  h.p.  It  supplies  electric 
energy  for  lighting  and  power  to  the  city  of  Cordoba  and  also 
for  the  manufacture  of  carbide  of  calcium. 

A  company  has  recently  been  formed,  called  the  Hydro- 
Electric  Co.,  of  Tucuman,  to  utilise  the  waterfalls  in  that 
neighbourhood  and  to  supply  electric  energy  in  bulk  to  the 
city  of  Tucuman  and  district. 

The  National  Government  own  a  large  number  of  small 
electric  light  and  power  works. 

Cold  Storage. — The  following  are  the  principal  cold-storage 
concerns  : — 

The  La  Plata  Cold  Storage  Co.,  Ltd.,  La  Plata. 
Cia.  Frigorifico  Armour  de  la  Plata,  Buenos  Ayree. 
The  River  Plate  Fresh  Meat  Co.,  Ltd.,  Buenos  Ayres. 
Cia.  Frigorifico  Santiago,  Ltda.,  Buenos  Ayres. 
Las  Palmas  Produce  Co..  Ltd.,  Buenos  Ayres. 
The  Sansinena  Frozen  Meat  Co.,  Ltd.,  Buenos  Ayres. 
Sociedad  Anonima  La  Blanca,  Buenos  Ayres. 
Sociedad  Anonima  La  Negra,  Buenos  Ayres. 
Cia.  Frigorifico  Argentino. 

These  companies  jointly  kill  upwards  of  8,000  head  of 
cattle  per  day,  principally  for  export  as  chilled  meat.  The 
Compania  Frigorifico  Armour  de  La  Plata,  a  branch  of  the 


great  Chicago  house,  has  no  separate  works  in  operation,  but 
is  building  an  immense  factory   at   La   Plata.     It  has   also 
some  controlling  interest  in  some  of  the  other  companies. 
Bri'ireriea. — The  principal  breweries  arc  : — ' 

Cerveceria  Argentina,  Quilmes. 
Cerveceria  Bieokcrt,  Buenos  Ayres. 
Cerveceria  Palermo,  Buenos  Ayre^. 
Cerveceria  Buenos  Ayres,  Buenos  Ayres. 
Cerveceria  Rio  Spgundo. 
Cerveceria  San  Martin. 

Of  these  the  Quilmes  is  the  largest,  turning  out  more  than 
half  the  total  beer  consumption  of  the  country.  These 
breweries  use  a  large  amount  of  machinery,  and  there  is 
room  for  other  breweries,  owing  to  the  continual  increase  in 
the  demand,  and  hence  for  machines  for  the  preparation  of 
malt,  power  plant  and  handling. 

Ship  Repairing,  Engineering  Worl:^,  Foundries,  <iv. — 
The  only  important  engineering  works  in  the  Republic  are 
situated  in  Buenos  Ayres,  the  most  prominent  being  (") 
.lames  Majoribanks,  Boca,  ship  repairers  and  launcli  builders ; 
fbj  Pedro  Vasena  &,  Sons,  engineers  and  iron  and  brass 
founders  ;  (c)  Talleres  y  Fundicion  La  Union,  Ltda.,  foundry  ; 
('/)  Zimmerman,  Noe  &  Co.,  Barracas,  agricultural  imple- 
ment makers. 

These  firms  employ  many  thousands  of  hands,  and  the 
firm  of  Pedro  Vasena  &  Sons  are  also  large  erectors  of  steel 
work  for  buildings. 

Flour  Mi/Is.— Of  the  330  flour  mills  scattered  over  the 
country,  the  majority  are  small  concerns  meeting  the  require- 
ments of  the  immediate  localities  respectively.  Much  of  the 
grain  produced  is  exported  without  milling,  and  the  heaviest 
demands  for  flour  are  in  the  City  of  Buenos  Ayres,  with  its 
1,500,000  population. 

The  largest  establishment  situated  adjoining  Dock  3,  in 
I?ueno3  Ayres,  is  the  Molino  del  Rio  de  la  Plata.  It 
employs  over  2,000  hands,  and  has  machinery  for  milling 
and  endless  belt  transmission  of  over  7,000  ii.i'.,  which  con- 
sumes over  10(1  tons  of  coal  per  day.  The  power  required 
for  this  one  mill  is  ecjual  to  that  of  the  remaining  32;i  flour 
mills  together. 

Other  Industries. — With  the  exception  of  the  general 
information  gi\en  herein  in  the  statistical  tables  there  arc 
no  other  works  which  call  for  special  mention.  At  the  same 
time  interesting  descriptions  of  many  others  could  be  given — 
notably  the  paper  mills  of  Zarate,  and  the  Alpagatas  and 
cotton  factories — but  such  descriptions  would  occupy  much 
more  space  than  is  here  at  disposal.  As  no  attempt  has  yet 
been  made  to  bring  this  subject  up  to  date,  or  to  add  in  any 
way  to  the  Government  statistical  information,  the  writer 
hopes  to  give  it  special  attention  during  the  coming  year, 
with  the  object  of  issuing  a  publication  of  utility  to  com- 
merce. 

JndiislridI  Conditions  in  the  Argentine. — In  an  official 
publication  of  the  Government,  entitled  "  Boletin  Nacional 
de  Trabajo,"  issued  annually,  reports  are  made  by 
Departmental  Commissioners  of  the  state  and  conditions  of 
the  several  industries  in  the  respective  provinces  and 
territories.  The  report  for  the  city  of  Buenos  Ayres  is  kept 
separate  owing  to  the  exceptional  nature  of  its  situation. 
One  of  the  Departmental  Commissioners  referred  to  states 
that  during  normal  periods  the  shop  and  factory  hands  are 
able  to  satisfy  all  demands,  but  as  the  years  advance  manu- 
facturers are  beset  with  serious  difficulty  in  finding  skilled 
artisans,  even  with  an  offer  of  25  per  cent,  above  the  ordi- 
nary wage. 

TABLE  v.— Salaries  and  Wages  in  the  Repdblio. 
The  following   is  a  list    of    salaries  and   wages    paid    in    the 
Republic  in  1909.     Since  that  date,  however,  they  have  advanced 
considerably  (20  to  25  per  cent.)  in  the  case  of   the  more  qualified 
skilled  labour. 


BricMuijer.?. — 

Front  finishers  (piecework) 
Qualified  workers 

Improvers  

Labourers  

Carriages. — 
Box  makers 
Spring  makers    ... 
Anvil  workers     ... 

Filers       

Upholsterers 

Painters 


Per  day. 

s.     d.         B. 

10    0  to  12 
7     0     „     8 
5     0     „     5 

4     0     „     4 

d. 
6 

8 

10 
6 

8     4     „  12 

—             8 

10     0     „  12 

7     6     „     8 

6 
4 
6 
4 

—  8     4 

9     2     „  10     0 
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Per  day. 

8.     d.        8.  d. 

7     fi    to    8  4 

fi     8     „     8  4 

S     4     „  13  4 

7   .6     „     8  4 

5     0     „     6  0 

per  month  £7  to  £7  8s.  4d. 


Carts  — 

Blacksmiths        

Carpenters 

R  im  fitters 
Carppnters. — 

(Qualified  workers 

Improvers 

Labourers...         ... 

£ioiiHs  {Cabinet  Malii'f.'O. — 

Qualified  workers 

Improyers 

Polishers 

Apprentices 
Elect  ricUi  tig  — 

Qualified  workers 

Improvers 

Apprentices 
Tinher.s.^ 

Qualified  workers 

Improvers 

Apprentices 
Blacltsmithx. — 

First-class  qualified  workers    .. 

Second-class  qualified  workers 

Improvers 

Labourers  ...         ...         — 

Stonewn.'ionry. — 

First-class  qualified  workers  (placers)  ...       8     4 

Second-class  qualified  workers  ...         ...       6     8 

Improvers  ...         ...         ...         ...  ...       5     0 

First-class  polishers       ...  ...         ...         ...         — 

Second-class  polishers   ...         ...         ...         ...         — 

Third-class  polishers     ...         ...         ...         ...       5     0 

Painters. — 

Plain  painters  ...  ...  ...  7     6 

Letter  painters  ...  ...  ...  ...         ...  84 

Improvers  ...  ...  ...  ...         ...         — 

Apprentices  ...  ...  ...  ...         ...  2     6 

JSronce  and  Brass  (^Meclianicul  anil  Metallurgical  Slwjis). — 

Founders  ...         ...         ...         ...         ...  6     8 

Improvers  ...         ...         ...  ...  ...  4     2 

Apprentices         ...         — 

Mounters  ...         ...         ...         ...         ...  6     8 

Filers        5     0 

Turners 7     6 

Enamellers  ...         ...         ...         ...         ...  7     ti 

Grinders  and  polishers 7     6 


7     6 
5     0 


10  0 

7  0 

8  4 
:s  4 

S  4 

(i  0 


9  2 

s  0 

6  0 

5  (I 

10  0 

8  4 


9  2 
6  8 
3     4 


Hoc?!  Lahovrers. — 
Stevedores 
Stevedores  for  night  work 

Coalers     

Elevator  hands  ... 
Cranemen  (private) 
Depot  labourers  ... 


Per  day.      Per  month, 
s.    d.     s.    d. 

...      6     8 

...   13     4 

...     6     8 
.■>     0  to  6     8 

£8     6     8  to  £10 

...     6     8 

£7  10     0 


The  foregoing  rates  are  those  pubh'shed  in  the  Govern- 
ment returns  for  19011 — the  latest  available — but  since  then 
there  has  been  an  increase  of  20  to  25  per  cent. 

This  is  not  due  in  any  sense  to  the  influence  of  Trade 
Unions,  but  arises  solely  from  the  increased  demand  for 
locally  manufactured  goods — such  as  carts,  carriages,  motor-  ■ 
cars,  boots  and  shoes,  furniture,  clothing,  &c. — and  the 
small  percentage  of  the  immigrants  who  are  craftsmen.  The 
Trade  Unions,  except  as  regards  railway  employes,  are  not 
in  a  strong  position  :  and,  in  fact,  they  have  a  very  poor 
sort  of  material  to  work  upon,  including  many  nationalities. 

With  regard  to  the  nationality  of  these  workmen,  exclusive 
of  the  native  Argentine,  the  immigration  statistics  for  1910 
are  as  given  in  Table  YI. 

Of  the  foregoing,  189,866  were  men,  58,414  were  women, 
and  the  remainder  children  under  the  age  of  13  years.  Of 
the  men,  78,016  were  agricultural  labourers,  4,398  masons, 
bricklayers  and  plasterers,  3,001  carpenters,  9,406  clerks 
and  business  men,  391  electricians,  140  stokers,  231  engine 
drivers,  1,626  mechanics,  525  miners,  479  painters,  75,967 
day  labourers  and  journeymen,  and  2,135  shoemakers.  Of 
the  women,  16,432  were  domestic  servants.  Up  to  the  end 
of  September  last,  the  figures  for  1911,  so  far  as  they  are 
ava:ilalile,  show  an  increase  over  those  for  1910. 

The  number  of  factory  workers — skilled  and  unskilled — 
in  the  whole  of  the  Republic  is  under  40,000.  It  might  be 
held  that  the  high  rate  of  salaries  and  wages  is  an  object 
lesson  of  the  value  of  import  duties  to  the  workman.  But. 
as  a  matter  of  fact,  it  does  not  benefit  the  workman  at  all,  as 
rent  and  food  cost  more  than  twice  as  much  as  in  England  ; 


sanitary  conditions  are  sadly  neglected  :  clothes,  domestic 
articles,  and  furniture  are  more  than  doulile  in  price,  while 
recreations  and  every  form  of  luxury  are  at  prohibitive 
prices. 

TABLE  VI.— Immigration  fob  Yeab  vno. 


Nationality  of  the  Immigrants. 


Italians 

Spaniards 

Russians 

Turks 

French... 

Austrians 

Hungarians 

Germans 

English 

Argentines 

Roumanians    . . . 

Swiss 

Danes   ... 
Belgians 
Portngnese 
North  Americans 
Brazilians 

Greeks 

Moroccans 
Uruguayans    ... 
Chileans 

Total   ... 


102,019  I' 
131,466  - 
12,765  . 
15,478 

4,380 

4,542 
694 

3,282  -^ 

1,825  f 

1,381  ^ 
310  - 
710  - 
553 
349 

2,848 
467 
795 

3,289 
128 
106 
103 


Dutch 

Fins 

Montenegrins 

Swedish 

Peruvians  ... 

Japanese    . . , 

Paraguayans 

Servians     ... 

Cubans 

Bolivians    . . . 

Bulgarians... 

Norwegians 

Africans     . . . 

Venezuelans 

Mexicans   ... 

Chinese 

Boers 

Indians 

Colombians 

Egyptians  ... 

Persians 


281 
27 

151 
96 
43 
72 
13 

226 
58 
43 

880 
64 
48 
27 
17 
13 
5 
31 
9 
25 
21 


289,640 


Wo7-hnmis  Insurance. — During  the  past  four  or  five  years 
insurance  against  accidents  to  workmen,  both  as  regards 
personal  insurance  and  insurance  by  the  masters,  has  Ijecome 
almost  as  general  as  in  England.  The  percentage  of  acci- 
dents in  industrial  establishments  is  slightly  higher  than  in 
England.  The  percentage  of  accidents  in  the  building  trades 
is  abnormally  high,  arising  principally  from  the  indifferent 
manner  in  which  the  scaffolding  is  fixed.  The  cause  of  this, 
again,  is  partly  due  to  the  very  narrow  pavements  and  streets 
which  do  not  admit  of  the  scaffold  poles  being  erected  from 
the  ground.  They  are  brought  out  from  the  building  at  a 
height  of  about  12  ft.  from  the  street  level. 

The  regulations  and  customs  existing  between  the  insur- 
ance companies  and  the  insured  firms  are  practically  on 
similar  lines  as  those  in  England.  The  floating  policy  is  in 
vogue,  usually  on  a  six  months'  liquidation.  The  insurance 
companies,  of  course,  reserve  the  right  of  inspecting  the 
insured  firm's  pay-sheets  at  any  time.  Host  of  the  well- 
known  insurance  companies  are  represented  out  here,  and  the 
competition  amongst  them  is  fairly  keen. 

The  usual  premiums  paid  are  : — 

All  workmen  employed  on  building  erections,  23  per  cent, 
of  wages  paid. 

Mechanics  and  others  employed  in  machine-driven  shops, 
14  per  cent,  of  wages  paid. 

Other  classes  in  proportion. 

{To  be  concluded.) 


THE    COMMERCIAL    DEVELOPMENT    OF 
ELECTRICITY    SUPPLY. 


IV.- 


-The   Relation  of  Sitpplt  Authoeities  and 
Contractors. 


The  present  unsatisfactory  position  in  the  relations  of  these 
two  important  sections  of  the  electrical  world  cannot  be  denied, 
and  it  is  the  more  deplorable  seeing  that  a  sound  working 
understanding  would  exert  a  powerful  influence  on  the  welfare 
of  electricity  supply.  A  further  regrettable  fact  is  that  unless 
the  cause  of  unpleasantness  is  soon  removed,  the  breach 
will  tend  to  widen  instead  of  close.  With  interests  so 
closely  allied  it  seems  absurd  that  wise  counsel  on  both  sides 
has  not  found  a  way  out  of  the  threatened  impasse.  Con- 
stantly at  cross  purposes,  the  two  parties  would  appear 
to  regard  one  another  with  a  feeling  somewhat  resembling 
the  natural  antipathy  which  exists- between  cat  and  dog. 

Those  who  have  laboured  in  both  camps  wUl  ho  doubt 
find  some  difficulty  in  locating  any  sound  cause  for  friction. 
That  irritation  does  exist  is  undeniable,  and  it  may  prob- 
ably be  accounted  for  by  the  failure  hitherto  to  find 
some  common  basis  for  amicable  working.     At  the  present 
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time,  when  the  need  for  re-orj^nisatiou  of  the  forcx's  of  thf 
electricity  supply  industry  is  most  unmistakably  apparent,  the 
possibility  of  effectively  enlisting;  the  activities  of  the  contract- 
iti<;  fraternity  in  the  cause  of  prof;ress  must  be  fully  considered. 
Further  mutual  friendly  overtures  might  result  in  clearing  up 
grievances,  real  or  imaginary,  and  a  frank  understanding 
might  be  arrived  at  enabling  a  co-operative  jx)licy  to  be 
adopted.  An  unbiased  consideration  of  apparent  existing 
conditions  may  be  of  assistance  in  improving  the  position. 

From  the  supply  engineer's  stundiwiiit  the  contractor  is 
regarded  as  lacking  in  business  energy.  He  is  constantly 
sus]iected  of  inferior  work,  and  although  a  sigh  of  thankful- 
ness is  breathed  when  an  installation  passes  the  insulation 
resistance  test,  it  is  tinged  with  regret  that  there  is  nothing 
to  grumble  at.  A  certain  amount  of  disapix)intment  is 
felt  if  no  low-grade  wire,  shoddy  accessories,  or  bad  work- 
manship are  found.  The  adoption  of  this  attitude  on  the 
part  of  the  maius  engineer  is  largely  due  to  the  e.\istence  of 
the  jerry  wircmau  or  blnck  sheep  of  the  contracting  com- 
munity, the  man  who  undertakes  work  at  a  price  incon- 
sistent with  soundness  and  a  reasonable  living  ])rofit.  Such 
work  is  sometimes  accomplished  by  the  utilisation  of  inferior 
wire  bought  up  in  job  l^)ts  of  broken  coils,  and  cheap  and 
nasty  accessories  mounted  on  poor  quality  porcelain,  the 
erection  of  which  is  carried  out  by  incompetent  boy  labour. 
Injustice  may  also  be  done  to  contractors  of  high  standing 
by  subsequent  additions  in  a  very  indifferent  manner  to 
hrst-cla.ss  installations.  The  supply  authorities  may  have 
no  knowledge  of  such  additions,  and  should  their  attention 
be  drawn  to  serious  faults  which  develop  in  consequence,  it  is 
possible  that  the  whole  of  the  work  may  be  condemned,  and  the 
rejuitation  of  the  original  contractors  unjustiKably  damaged. 
AVith  regard  to  the  accusation  of  lack  of  business  ability,  the 
position  of  ,  the  electrical  contractor  renders  him  to  a  great 
extent  dependent  upon  the  commercial  policy  of  the  supply 
industry,  which  is  at  present  indeterminate.  The  contractor 
justifiably  feels  a  distinct  lack  of  security  in  his  sphere  of 
activity,  and  it  is  unreasonable  to  expect  him  to  jeopardise 
further  capital  in  extending  his  business  operations  on  an 
unstable  foundation.  Under  the  existing  chaotic  conditions 
there  is  no  satisfactory  assurance  that  progressive  efforts 
would  receive  an  adequate  return. 

Reviewing  the  contracting  community,  it  will  be  found 
that  there  is  great  diversity  with  regard  to  the  status  of  indi- 
vidual members.  Included  in  its  ranks  are  expert  electrical 
engineers  of  long  standing,  many  of  whom  are  regarded 
as  authorities  on  installation  matters,  and  the  humbler 
members  are  reinforced  by  the  foreman  and  intelligent  journey- 
man wireman  commencing  business  on  their  own  accounts. 
Many  large  furnishing  and  decorating  firms  have  electrical 
departments,  and  the  field  has  also  been  entered  by  a  pro- 
portion of  the  plumbing  and  gas-fitting  fraternity,  who  have 
hoped  to  retrieve  business  which  vanished  with  the  decline 
of  the  private  gas-fitting  industry. 

Although  the  interests  of  electricity  supply  authorities  and 
contractors  are  to  a  great  extent  parallel,  the  fact  must  not 
be  overlooked  that  many  of  the  latter  are  as  busily  engaged 
in  installing  generating  plant  as  in  carrying  out  installations 
to  be  supplied  with  current  from  public  mains.  In  fact, 
the  electrical  equipment  of  country  houses  and  other  self- 
contained  installations  forms  the  bulk  of  many  electrical 
contractors'  businesses.  In  the  case  of  the  Metropolis,  another 
point  to  bo  considered  is  that  in  comparison  with  the  gas 
companies  the  territories  of  individual  electricity  supply 
authorities  are  almost  parochial,  and  contractors  cannot 
afford  to  restrict  their  activities  to  the  district  in  which 
their  business  premises  happen  to  be  situated.  Many  con- 
tractors may,  therefore,  be  doing  excellent  work  in  the 
interests  of  electricity  supply  generally,  although  perhaps 
not  in  sufficient  quantity  in  any  one  particular  district  to 
attract  the  attention  of  individual  supply  engineers. 

It  may  not  be  unreasonable  to  assume  that  as  electricity 
supply  authorities  have  displayed  so  little  energy  with  regard 
to  business  development,  whatever  increase  has  been  obtained 
has  been  largely  due  to  the  existence  of  contractors,  who  in 
their  own  interests  have  induced  additional  installations.  It 
is  no  exception  to  find  that  reputable  contractors  have'  tbe 
implicit  confidence  of  their  clients,  and  their  recommenda- 
tions and  advice  are  generally  acted  upon.  This  inclmation 
to  turn  to  the  contractor  rather  than  the  supply  authority 


has  probably  arisen  on  account  of  the  Jack  of  interest  dis- 
played by  the  latter  in  the  welfare  of  the  consumer,  except 
on  quarter  days. 

Among  those  oflicials  of  the  electricity  supply  industry  who 
are  giving  serious  attention  to  the  subject  are  a  section  of 
extremists,  \vho  are  propounding  the  firebrand  gospel  of  the 
total  extermination  of  the  contractor.  The\'  profess  to  .sec 
exactly  similar  circumstances  in  electricity  supply  to  those 
existing  when  the  elimination  of  the  private  gas  fitter  by  the 
giis  companies  was  commenced.  In  all  probability  the 
jiositions  are  not  so  analogous  as  the  casual  observer  might  be 
led  to  believe.  It  may  be  recalled  that  at  the  time  when  gas 
companies  were  seriously  menaced  liy  the  competition  of 
electricity,  the  incandescent  gas  mantle  was  also  introduced. 
In  accepting  the  inevitable,  the  gas  industry  adopted  a 
thoroughly  broad  and  liberal-minded  policy.  It  was  realised 
that  the  sale  of  gas  for  lighting  purposes  would  be  greatly 
reduced,  and  all  efi'orts  were  directed  to  developing  business 
in  heating  and  cooking.  Attention  was  also  turned  to  the 
value  of  by-products,  with  sucli  good  effect  that  they  will 
probably  in  the  near  future  rank  equally  in  importance  with 
gas  itself.  At  any  rate,  it  is  certain  that  to  supply  the  pre- 
sent demand  in  the  residual  market,  gas  must  necessarily  Ije 
manufactured  and  sold,  (ias  companies,  therefore,  saw  that 
abnormal  efforts  had  to  be  made  to  put  before  the  general 
public  effectively  the  special  claims  for  the  utility  of  gas  for 
purposes  other  than  lighting,  and,  furthermore,  that  careful 
attention  must  of  necessity  be  given  to  the  maintenance  of 
existing  installations.  Apparently  the  private  gas  fitting 
industry  was  not  regarded  as  being  in  a  position  to  meet 
the  pressing  requirements,  and  gradually  sank  into  obscurity 
as  a  negligible  quantity  in  gas  progress. 

In  order  to  secure  further  development  under  the  broader 
policy,  it  is  imperative  that  action  in  the  matter  be  taken  by 
supply  authorities,  and  the  policies  that  may  be  adopted  may 
be  defined  mainly  on  the  following  lines  : — 

1.  Extermination  of  the  independent  contractor  as  at 
present  existing. 

2.  Establishment  of  installation  departments  by  supply 
authorities,  and  sub-letting  of  labour  to  contractors. 

3.  Combining  the  forces  of  supply  authorities,  contractors 
and  manufacturers  by  amicable  co-operation. 

Those  who  adopt  the  whole-hogging  attitude  of  exter- 
mination must  bear  in  mind  that  in  the  process  advocated 
the  closing  of  contiactors'  establishments  will  really  entail 
the  loss  of  centres  of  activity,  exerting  in  a  greater  or  less 
degree  a  beneficial  influence  on  the  expansion  of  electricity 
supply,  and,  unless  similar  branches  are  established  by  supply 
authorities,  will  tend  to  greater  centralisation  and  lessened, 
elasticity  of  the  commercial  system.  Assuming  that  tbe 
elimination  of  the  contractor  is  gradual,  there  is  certain  to 
be  solid  opposition  to  the  scheme,  even  where  powers  already 
exist,  and  measures  to  obtain  legislative  sanction  in  the 
future  will  prove  costly. 

With  the  necessary  powers  the  question  of  the  suitable 
organisation  of  the  new  department  must  then  be  considered, 
and  in  the  case  of  supply  companies,  there  is  no  doubt  that  in 
course  of  time  the  various  details  would  straighten  out,  and 
work  would  proceed  satisfactorily,  but  in  the  case  of  municipal 
authorities  the  result  is  not  quite  so  certain.  The  few 
examples  of  the  past  working  of  such  departments  where 
constructive  work  has  been  carried  out  by  direct  labour  are 
instructive,  if  not  praiseworthy.  Expert  supervision  is 
essential,  and  cannot  be  undertaken  by  "  volt-ticklers,'' 
fresh  from  the  station,  or  "ohm  grinders,"  from  the  mains 
department.  Efficient  labour  must  be  employed,  and 
although  odd  jobs  may  be  carried  out  on  installations  in 
the  buildings  of  the  supply  department  by  cable  jointers, 
such  men  are  not  necessarily  practical  wiremen.  The  con- 
ditions of  employment  in  a  municipal  department  of  this 
description  would  not  be  conducive  to  efficient  labour. 
Workmen  would  not  feel  that  necessity  to  expend  their 
energy  at  the  same  rate  as  in  private  employ,  and  this 
aspect  would  be  reflected  in  a  bona  title  system  of  accounts. 

The  sub-letting  of  labour  to  contractors  would  also  prove 
expensive,  as  this  would  in  such  a  case  necessarily  be 
expected  to  bear  its  full  measure  of  profit.  Under  present 
conditions,  contractors  are  content  to  shorten  somewhat  the 
return  on  labour  in  consideration  of  pro  tits  resulting  from 
the  sale  of  material,  fittings  and  apparatus.     The  establish- 
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ment  changes  in  connection  with  the  department  would  not 
in  all  probability  be  less  on  account  of  the  sub-contracting 
of  labour,  and  the  overall  result  of  either  of  the  above 
experiments  would  possibly  be  higher  cost  of  installations, 
which  would  be  distinctly  contrary  to  the  aims  and  expecta- 
tions of  the  promoters. 

Having  seen  that  the  circumstances  under  which  the  gas 
manufacturers  embarked  upon  the  policy  of  extermination  of 
the  private  gasfitter  are  not  exactly  similar  to  those  with 
which  the  electrical  industry  is  confronted,  we  may  now 
consider  the  proposals  for  co-operation.  Electricity  supply 
is  not  menaced  by  a  new  competitor,  but  by  the  thoroughly 
earnest  efforts  of  a  rejuvenated  and  reorganised  industry, 
and  in  order  to  embrace  the  attractive  opportunities  for 
development  which  are  now  presented,  it  is  necessary  to 
discard  effete  methods,  and  in  formulating  a  new  policy  to 
give  full  consideration  to  the  utilisation  of  existing  forces  in 
the  cause  of  progress. 

If  assured  that  the  intentions  of  supply  authorities  were  in 
no  way  antagonistic  to  the  interests  of  contractors,  it  is  quite 
possible  that  the  latter  body  would  welcome  friendly  over- 
tures, and  render  valuable  assistance  in  the  formulation  of  a 
programme  of  co-operative  effort.  They  probably  realise  in 
common  with  other  reasonable  people  that  a  house  divided 
against  itself  is  a  very  unstable  structure,  and  that  measures 
undertaken  for  its  permanent  security  are  worthy  of  support. 

As  contractors  would  share  in  the  prosperity  which  would 
result  from  properly  organised  co-operative  endeavours,  there 
is  no  reason  why  they  should  not  be  regarded  as  important 
factors  in  the  success  of  the  industry.  Up  to  the  present 
reputable  contractors  have  been  in  many  quarters  regarded  in 
the  Ught  of  canvassers  in  the  interests  of  electricity  supply,  and 
the  advantage  might  be  extended  by  making  their  establish- 
ments really  useful  branches  for  publicity  activity.  Satisfac- 
tory arrangements  might  be  made  whereby  the  expense  of 
literature  and  other  items  might  be  suitably  apportioned,  and 
with  the  feeling  that  their  interests  were  vitally  associated 
with  those  of  the  supply  authorities,  the  zealous  support  of 
the  contracting  fraternity  might  be  brought  to  bear  on  the 
fortunes  of  the  industry. 

The  importance  of  the  manufacturing  community  working 
in  accord  with  both  supply  authorities  and  contractors  has 
also  a  distinct  bearing  on  the  question  of  expansion.  At 
present,  owing  to  Jack  ofi  co-ordination  and  organisation 
of  these  powerful  factors  for  the  common  welfare, 
full  benefit  is  not  being  obtained  by  the  supply  authorities 
from  the  activities  of  manufacturers.  No  really  decisive 
line  with  regard  to  apparatus  can  be  drawn,  as  exact  require- 
ments are  not  clearly  understood,  and  makers  are  working 
independently,  and  more  or  less  in  the  dark.  Joint  confer- 
ence would,  however,  eliminate  many  difficulties  in  this  re- 
spect, and  as  it  is  important  that  existing  prices  of  appa- 
ratus be  materially  reduced  in  order  to  assist  in  the 
popularising  of  electricity  for  all  purposes,  the  ease  for  co- 
operative publicity  efforts  is  forcibly  and  prominently  estab- 
lished. In  reviewing  the  foregoing  leading  points,  it  is  to 
be  hoped  that  the  various  aspects  of  the  case  will  be 
thoroughly  deliberated  upon  before  vital  steps  are  definitely 
taken,  and  that  able  and  experienced  counsels  will  be  brought 
to  bear  on  the  subject  with  success,  and  a  really  forward  policy 
inaugurated. 


This  is  showB  diagrammatically  only  in  fip.  1.  in  which  (a)  is 
a  plan,  and  (^)  an  elevation  of  the  apparatus.  The  wind  wheel  x 
runs  on  shaft  d.  which  is  rigidly  connected  to  casting  z,  which  is 


Fig.  2. — An  Australian  Wind  Motor,  showing  Arrangement 
OF  Dynamo,  Slip-Rings,  &c. 

pivoted  at  P  on  the  supporting'  tower.  The  centre  line  of  shaft  d 
is  to  one  side  of  the  centre  line  of  the  pivot  and  tail  apparatus. 
The  tail  of  the  mill  T  is  free  to  turn  horizontally  on  a  fulcrum  Y 


WIND    MOTOR    DEVELOPMENTS. 


The  wind  motor  and  the  possibility  of  using  it  for  electricity  supply 
purposes  on  a  small  scale  hare  attracted  considerable  attention  in 
all  parts  of  the  world.  Competition,  however,  in  the  shape  of  oil 
and  spirit  engines,  and  the  necessity  of  providing  for  the  very 
uncertain  behaviour  of  the  wind  itsplf,  have  rather  tempered 
enthusiasm  for  the  wind  motor  as  a  possible  prime  mover. 

Still,  a  good  many  examples  of  this  class  of  apparatus  have  been 
brought  into  use,  and  an  interesting  description  appeared  in  the 
Mining  and  Enffiiiferinr/  Rerieic  of  a  new  plant  of  this  class, 
designed  by  Mr.  W.  A.  P.  TurubuU,  electrical  assistant  to  the  X.S.W. 
Government  Railways  and  Tramways,  specially  for  dynamo  driving, 
which  was  exhibited  at  the  Sydney  Agricultural  Show  early  in  the 
year. 

The  novel  feature  of  the  mill  is  the  method  of  speed  regulation, 
■which  has  been  patented. 


Fig.  3. — A  iO'  dia.  British  Wind-Motor,  with  Movable  Vanes. 

rigidly  supported  from  the  oasting  z,  through  frame  L  ;  the  other 
end  of  the  tail  arm  is,  however,  restrained   in  its  movement  by  a 
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weight  w,  to  which  it  is  attached  by  a  rope  runnlnif  over  a  pulley  i' 
tarried  on  the  framework. 

The  reifulation  in  automatic.  When  the  wind  is  blowinff  In  the 
direction  shown  by  the  arrow  K,  the  wind-wheel  tends  to  turn  out 
of  the  wind  in  the  direction  shown  by  the  arrow  o.  The  wind, 
however,  tends  to  keep  the  tail  T  in  the  direction  of  the  wind.     If 


Fio.  4. — 40-FT.  Wind  Mutue  with  V.v.nt.s  ult  of  the  Wisd. 


\v  were  made  extremely  heavy  the  tail  would  act  as  ihouph  rigidly 
connected  to  z,  and  the  regulation  would  be  unstable.  The  wei>rht, 
however,  is  so  adjusted  that  the  resultant  of  the  two  parallel  forces 
acting  at  each  end  of  the  tail  at  right  angles  thereto,  and  which 
takes  effect  on  z  through  the  pivot  y,  balances  the  turning  move- 
ment of  the  main  wheel  about  the  vertical  axis  of  f,  in  such  a 
manner  that  the  wind-wheel  turns  out  of  the  wind  or  into  the 
wind  according  to  whether  the  wind  velocity  rises  or  falls  ;  the 
wheel  then  revolves  at  practically  constant  speed,  over  and  above  a 
maximum  wind  velocity — generally  fixed  at  from  10  to  15  miles 
per  hour.     No  matter  what  hurricane  is  blowing,  the  speed  of  the 


casting,  by  brnshec,  and  carried  thence  by  suitable  connectors  to 
the  battery  and  switchgear,  which  may  be  cituati^d  at  will,  In  the 
base  of  the  tower  or  within  the  premises,  taking  up  very  little  room 
with  the  few  cells  employed.  A  simple,  effective  cut-in,  cut-out 
(.also  specially  designed  by  Mr.  Tnmbull),  is  provided  on  the  switch- 
board, so  as  to  connect  or  disconnect  the  generator  and  battery 
at  the  voltage  of  supply,  say  12  to  50  volts,  a»  required.  The 
battery  is  always  connected  to  the  house  wiring,  unless  specially 
switched  off. 

With  limited  wind  velocities  the  battery  will  supply  the  required 
current  until  the  generator  taken  up  its  load,  and,  if  necessary, 
charges  the  battery.  From  observations  by  Mr.  TurnbuU  and 
others,  extending  over  lengthy  periods,  and  from  statistics  furnished 
from  the  ollice  of  the  N.S.W.  Government  Meteorologist,  batteries 
can  be  provided  with  each  equipment  of  sufficient  capacity  to  tide 
over  even  abnormal  periods  of  windless  weather.  It  is  not  claimed 
that  the  apparatus  will  work  satisfactorily  in  all  localities. 

According  to  our  contemporary,  a  strong  syndicate  is  in  charge 
of  the  business  arrangements  connected  with  the  invention,  which 
is  designed  to  suit  Australian  conditions. 

Several  firms  in  this  country  have  specialised  more  or  less  success- 
fully in  the  modem  windmill,  and,  of  course,  examples  of  their 
work  are  to  be  found  in  most  of  our  Colonies.  We  illustrate  here- 
with a  40-ft.  diameter  mill  constructed  for  pumping  purposes  for  an 
Indian  railway  by  Messrs.  Uobt.  Warner  it  Co.,  and  designed  to  move  in 
a  light  wind  of  about  10  miles  an  hour,  but  provided  with  movable 
vanes  on  account  of  the  large  area  exposed  to  heavy  winds. 

Our  illustrations  show  the  mill  with  the  vanes  both  in  and  out 
of  the  wind,  and  the  mill  cap  with  the  link  motion  for  operating 
the  vanes.  The  views  also  show  the  erecting  cranes  and  a  smaller 
mill  of  normal  type  with  fixed  vanes  in  the  rear. 


TRADE    STATISTICS    OF    THE    STRAITS 
SETTLEMENTS.     1911. 


Thk  following  statement,  showing  the  imports  of  electrical  and 
other  materials  into  the  various  Straits  Settlement  ports  in  1911,  is 
taken  from  the  recently  issued  trade  statistics.  The  figures  for  1910 
are  given  for  purposes  of  comparison,  and  notes  of  any  increases 
or  decreases  have  been  added  :— 

Imports  into  Singapore. 


1910. 

1911. 

Inc.  or  dec 

Dollars. 

Dollars. 

Dollars, 

^^levtncul  yoodtt  (^not  otftprwife 

ilioum).— 

From  United  Kingdom    ... 

114,000 

Not 

._ 

„      British  India 

16,000 

shown 

— 

,,      Belgium      

1,000 

as 

— 

„      Germany     

6,000 

such 

• — 

„      Italy           

6,000 

— 

„      Other  countries     ... 

5,000 

— 

Total 


147,000 


Tigs.  5  and  6.— Views  of  Mill  Cap,  40-ft.  Wind  Motor,  showing  Link  Motion  foe  Operating  the  Vanes. 


wind-wheel  does  not  exceed  this  maximum,  turning  right  out  of 
the  wind  momentarily  when  the  gusts  are  very  severe,  but 
maintaining  the  constant  speed.  In  actual  practice,  in  the 
larger  sizes  of  wind-wheel,  the  inertia  of  the  apparatus 
to  a  slight  extent  was  found  to  affect  the  theoretical 
regulation,  and  for  that  reason  Mr.  Turnbull  devised  a  simple  and 
inexpensive  electrical  means  of  overcoming  this.  The  most  con- 
vincing proof  of  the  regularity  of  the  speed  lies  in  the  reading  of 
the  voltmeter  connected  across  the  generator  terminals ;  this 
reading  was  found  with  very  variable  winds  to  be  quite  steady. 

The  action  of  the  equip.u.ent,  as  a  whole,  is  then  as  follows  : — 
The  main  shaft  of  the  wind  wheel  is  connected  directly  (or  through 
suitable  gearing)  to  the  generator,  mounted  in  a  water-tight  case, 
on  top  of  the  tower,  as  shown  in  fig.  2. 

The  current  is  collected  from  slip-rings  mounted  inside  the  main 


6as  and  electric  lighting  materials. — 

From  Germany     9,000 

„      United  Kingdom   ...  64,000 

„      United  States         ...  1,000 


Total 


74,000 


Telegraph  and  telephone materiah. — 

From  Belgium       10,000 

„      Germany     1,000 

„      United  Kingdom    ...         162,000 
,      Other  countries      ...  5,000 


Total 


Xot 
shown 
as  such 


39,000 

+     29,000 

28,000 

+     27,000 

123,000 

—    39,000 

9,000 

+       4,000 

178,000        199,000         +     21,000 
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1910. 

Dollars. 

Tramway  and  railwiiy  malfriuh. — 

From  Belgium       21,000 

.,      Germany     ...         ...  — 

.,      I'nited  Kingdom    ...  254,000 

„      Australia     .51,000 

„      Other  countries     ...  2,000 


1911. 

Jnc.  or  dec. 

Dollars. 

DolIaiB. 

Li 

imps  and  lampmare. — 

21,000 
1.000 

+        1.000 

From  Austria 
„      Belgium 

102,000 

—  152.000 

,,      (iermany     ... 

—   .51,000 

„      I  nited  Kingdom 

2,000 

„      Other  countries 

1910. 

1911. 

Inc. 

or  dec. 

Dollars. 

Dollars. 

Dollars. 

2,000 

1,000 

43,000 

48,000 

6,000 

3,000 
47,000 
61,000 

7,000 

+ 

+ 

■  + 

+ 

2,000 
2,000 
4,000 
13,000 
1,000 

Total 

.328,000 

126,000 

Machinery. — 

From  Belgium       

1,000 

Separately 

„      Denmark     

1,000 

classified 

France         

21,000 

m 

„      Germany     

93,000 

1911 

„      Holland       

6,000 

„      United  Kingdom   .. 

.      1,242,000 

',N,      United  States 

97,000 

„      Other  countries      .. 

145,000 

Total 

.      1,606,000 

Klectr'ical  machinery. — 

From  United  Kingdom    . . 

Not 

181,000 

,,      Germany      

shown 

14.000 

,.      Italy            

separately 

11,00(1 

,,      Belgium      

6,000 

„      United  States 

4,000 

,,      Other  countries     .. 

20,000 

236,000 


Not 

330,000 

shown 

11,000 

separately 

20,000 

12,000 

45,000 

Total 

Enyinrx^  hoilcrs  and  parf.i.- 

From  United  Kingdom 
„      Germany     ... 
„      Netherlands 
„      United  States 
,,      Other  countries 

Total 


Machinery,  other  (c.rccpt  xewiiuj  machines). — 

From  United  Kingdom  ...  Not  686  000 

„      Australia 

,,      Germany 

,,      United  States 
,.      Other  countries 

Total 

Jjamps  and  lampirare. — 

From  Belgium      

,,      Germany 
„      United  Kingdom   .. 
„      United  States 
„      Other  countries 

Total         ...         423,000         436,000 
Impoets  into  Penang. 

Electrical  good.i  {not  otherwUr  shown"). — 


shown 

l.s,000 

separately 

26,000 

83.000 

66,000 

879,000 

10,000    . 

6,000 

264,000 

238,000 

103,000 

148,000 

12,000 

12,000 

34,000 

32,000 

—  4,000 

—  26,000 
+  45,000 

—  2,000 


From  United  Kingdom  ... 

.,      Germany    

„      Other  countries     ... 

21,000 

30.000 

2,000 

Not 
shown 
as  such 

Total 
Macliineri). — 

53,000 

From  Belgium      

„      Germany    

„      United  Kingdom  ... 

„      United  States 

„      Other  countries     ... 

18,000 
22,000 
322,000 
14,000 
35,000 

Separately 

classified 

in 

1911 

Total 

411,000 

Electrical  machinery. — 

From  United  Kingdom   ... 

„      Germany     

„      Other  countries     ... 

Not 

shown 

separately 

56,000 
39,000 
7,000 

Total 

102,000 

Evyines,  hoilers  and  jiarts. — 

From  United  Kingdom   ... 

,,      Germany     

,„      Belgium 

„      United  States 
„      Other  countries 

Not 

shown 

separately 

429,000 

38,000 

8.000 

22,000 

21,000 

Total 


518,000 


Machinery,  other  iej:ccptiny  .sewing  mac/tines). — 
From  United  Kingdom   ...  Not  54,000 

,,      Belgium      ...         ...         shown 

„      Germany     separately 

,,      Other  countries     ... 


Total 


100,000         118,000         +      18,000 


5,000      Separately 
11,000      classified 


I'elcyrajth  and  telephone  material.^. — 
From  United  Kingdom    ...  4,000 

„      Other  countries      ...  — 


Total 

Tramway  and  railway  materials. 
From  United  Kingdom   ... 


Impoets  into  Malacca. 

Telegraph  and  telephone  materials. — 
From  United  Kingdom   ...  1,000  2,000 

„      Other  countries      ...  1,000  — 

Total         ...  2,000  2,000 

Machinery. — 

From  United  Kingdom   , 
„      Other  countries 

Total         ...  16,000 

Electrical  maclcinery.— 

From  United  Kingdom   ...  Not  shown         1,000 
Engines,  boilers  and  parts. — 

From  United  Kingdom   ...  Not  shown         1,000 
Machinery,  other  (e.rcept  seanng  machines). — 

From  United  Kingdom    ...  Separately         34,000 

„      Other  countries     ...  classified  20,000 

Total         ...  54,000 

Lamps  and  lampwure. — 

From  United  Kingdom   ...  —  2,000 

Imports  into  Labuan. 
Machinery. — 

From  United  Kingdom   ...  72,000 

Telegraph  and  telephone  materials. — 
From  United  Kingdom   ...  — 

N.B.— Dollar  =  28.  4d. 


23,000         +      19,000 
3,000         +       3,000 


1,000 
1,000 


2,000 


—  —     72,000 


Total 


71,000 


THE    OTHO  ELECTRIC  ENGINE   STARTING, 

IGNITION    AND    LIGHTING    DYNAMO 

FOR    MOTOR-CARS. 


In  view  of  the  interest  which  is  just  now  being  taken  in  arrangements 
for  enabling  the  engines  of  motor-cars  to  be  started  from  the  driver's 
seat,  and  so  avoid  the  old  familiar,  yet  troublesome  handle  grinding, 
it  is  not  surprising  that  new  devices  are  continually  making  their 
appearance.  At  present  the  movement  in  favonr  of  abolishing  the 
starting  handle  has  made  most  progress  in  the  United  States,  where 
■quite  a  number  of  devices,  wrongly  named  "  self-starters,"  have 
recently  made  their  appearance.  Among  the  latest  to  come 
under  oar  notice  is  the  electrical  system  introduced  by  the 
Othb  Motor  Co.,  Boston,  U.S.A.,  and  as  the  arrangement  is  such 
that  it  acts  not  only  as  an  engine  starter,  but  provides  the  current 
for  the  ignition,  and  the  lighting  of  the  lamps,  and  also  for  the 
operation  of  the  horn,  the  following  description  may  be  of  interest. 

Though  the  mechanism  is  similar  to  others  of  the  same  nature  in 
that  it  generates  its  own  current,  stores  it  in  an  accumulator  and 
then  uses  it  to  start  the  engine  and  light  the  lamps,  the  Otho 
arrangement  is  radically  different  from  anything  else  of  its  kind  in 
construction  and  the  disposition  of  its  few  parts.  Briefly,  there  is 
but  a  single  moving  part,  and  that  forms  the  fly-wheel  of  the  engine. 
There  are  no  moving  wires,  no  rotating  field  or  armature  coils,  and 
there  ia  nothing  to  require  lubrication,  the  bearing  which  supports 
the  fly-wheel  being  lubricated  automatically  from  the  crank  case  of 
the  engine. 

Technically,  the  system  is  of  the  type  in  wliich  the  principal 
unit  is  a  combined  electric  generator  and  motor,  the  generator 
capacity  being  40  amperes  at  6  volts.  A  feature  of  the  arrange- 
ment is  that  all  the  wiring,  both  that  for  the  field  and  the  arma- 
ture, remains  fixed,  only  the  pole  pieces  and  the'  brushes  rotating. 
The  engine  fly-wheel  itself  forms  the  pole  pieces,  which  are  eight 
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ill  miiiibiT,  ami  also  carries  Iho  briiBlii's,  the  arraiincment  lleill^^ 
indicatt'd  in  fien.  1  and  2,  wliioli  shuw  Iwo  views  of  tlio  moval)lc 
[lortion.  All  the  wiriiij;  i»  fixed  on  a  "  pluntjer."  or  ceutral 
inomber,  which  i»  bolted  to  the  ontrine  crank  ease,  and  roiiiainH 
Htfttioiiary  between  the  rotatiutr  pole  pieces  foriiicct  ia  the  lly-wheol. 
In  addition,  this  central  meniher  carries  the  commutator,  which  is 
also  shown  in  one  of  the  accompany  intr  pictures.  By  reason  of  the 
fact  that  there  is  no  moviiifr  wirinp  the  possibility  of  damage  to 
this  portion  of  the  system  is  claimed  to  be  extremely  remote. 

In  operation  the  system  is  as  simple  as  it  is  in  construction.     A 
sinKlc  switch  serves  to  divert  current  from  the  stora^fe  battery  to 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
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the  motor-tfcnerator,  the  excitation  of  tlie  field  coils  causini;  the 
lly-whcel  pole  pieces  to  rotate,  and  thereby  start  th(;  entfine.  As  a 
motor,  the  device  is  stated  to  be  powerful  enou^jh,  and  the  capacity 
of  the  battery  surticient  to  permit  of  the  crankshaft  of  the  enjfine 
licinp  rotated  at  TTi  is.i'.M.  for  a  period  of  :.'0  niinut<^8  if  necessary. 
Such  lone  applications  of  current  are,  however,  rarely  necessary, 
three  or  four  revolutions  of  the  crankshaft  bcinpf  sullicient  to  cause 
the  eutrine  to  take  up  its  own  cycle  of  operations.  Nevertheless, 
because  of  the  speed  at  which  the  crankshaft  is  rotated,  it  is  «|uite 
possible  to  start  the  enj;inc  ipn  the  maKneto,  though  it  is  considered 
that  a  mafrnoto  will  l)C  an  unnecessary  adjunct,  iis  current  from  the 
storage  battery  may  be  used  for  ijjnition  purposes. 

Immediately  the  enpiue  commences  to  fire  the  motor  auto- 
matically becomes  a  ptenrtalor,  though  it  is  not  connected  to  the 
storage  battery  until  the  car  sjiccd  reaches  approximately  I"  miles 
an  hour,  when  an  automatic  centrifugal  switch  comes  into  action. 
Unrrciil  control  depends  not  upon  the  strength  of  the  current,    but 


Fig.  2. 

upon  the  speed  of  the  engine,  there  being  no  magnetic  switches 
in  the  make-up  of  the  system.  The  centrifugal  switch,  which  cuts 
in  the  battery  when  the  ear  speed  approximates  in  miles  an  hour, 
also  cuts  it  out  immediately  the  car  speed  becomes  higher  than 
■'•1  miles  an  hour.  The  charging  current  from  the  generator  is, 
therefore,  maintained  between  the  limits  which  have  been  ascer- 
tained by  experiment  to  give  the  best  all-round  results. 

The  simplicity  of  the  apparatu.s  is  carried  even  to  the  wiring 
which  connects  the  motor-generator  unit  with  the  storage  battery. 
For  this  purpose  only  two  wires  are  used,  and  they  lead  to  the 
battery.  A  third  wire  to  the  chassis  for  earthing  purposes  com- 
pletes this  portion  of  the  installation.  Despite  the  comparatively 
large  size  of  the  motor-generator,  the  total  weight  of  the  system, 
exoluaive  of  the  storage  battery,  is  only  about  =^0  lb.  Inasmuch  as  a 
5et  of  aconmulators  is  generally  cairipd  for  lighting  purposes,  the 
total  net  weight  added  by  the  motor-generator  h  uumiual. 


A.MKNDMBNTS. 

ME.XICO. — Information  has  been  received  at  the  I!,  of  T.  to  th" 
oflfcct  that  a  liill  has  been  submitted  to  Congress  by  the  Ministry  of 
Finance  authorising  the  Government  to  revise  the  existing  Customs 
TarilT  of  Mexico.  The  proposed  mea-sure  authocis<;8  the  (jovernment 
to  increase  in  the  interests  of  national  industries,  the  duties  leviable 
on  foreign  articles  similar  in  character  to  those  produced  in  the 
country,  such  protection  being  limited  to  what  may  be  indispensable 
to  enable  native  to  compete  with  foreign  goods,  due  regard  being 
paid  to  the  interests  of  consumers.  For  similar  reasons  the  duties 
on  raw  materials  usal  in  national  industries  arc  to  be  correspond- 
ingly reduced,  provided  that  such  materials  produced  in  the  country 
arc  not  sufficient  in  quantity,  or  of  sufticiently  good  i|uality.  or  can 
only  bo  obtained  at  prices  too  high  to  be  borne  by  the  industries. 
It  is  alflii  iiro|iosed  to  increase,  to  a  reasonable  extent,  the  duties  on 
articles  which  are  not  of  prime  necessity,  and  which  are  at  present 
dutiable  at  a  low  rate  in  the  Tariff.  The  Bill  also  contains  certain 
further  provisions,  including  a  proposal  to  incrcuHo  the  duties  on 
goods  imported  through  the  I'arcel  Post. 

It  was  anticipated  that  the  Bill  would  be  pa.ssed  by  Congress  in  a 
few  days,  and  that  the  new  duties  would  probably  be  promulgated 
and  enforced  by  the  CJovemment  within  a  comparatively  short 
time. 

rUr'iiUAY.  -A  new  law  designed  to  iuxord  privileges  in  favour 
of  national  industries  has  recently  been  passed.  Under  this  law 
the  (■'ovemmcnt  is  allowed  to  provide  exemption  from  Customs 
duly  for  a  period  of  10  years  for  machine.s,  apparatus,  spare  parts, 
accessories  and  material  for  the  first  installation  of  new  factories 
established  in  the  Republic  ;  and  to  extend  a  like  privilege,  during 
the  same  period,  to  factories  already  cxi-sting,  in  connection  with 
the  renovation  or  improvement  of  their  machinery.  Kxemptions 
from  duty  already  conceded  in  virtue  of  special  Laws  remain  in 
force.  ''  Drawback  "  and  "  temporary  admission  '  privileges  may  be 
concedetl  by  the  tiovernment  is  respect  of  all  articles  imported  from 
foreign  countries  and  re-exported  in  any  form.  Imported  goods 
which  are  free  of  Customs  duty  in  virtue  of  this  law  arc  not  to  be 
subject  to  the  surtax  of  .'>  per  cent,  of  the  ofhcial  valuations 
imposed  in  \HW  :  but  they  arc  to  b<-  subject  to  the  surtaxes  of  3 per 
cent,  for  port  works,  \  i>ct  cent,  for  Consular  service  and  li  i)cr 
mil.  in  rc»|icct  of  merchant  s  licence. 


l'oul.seil    K:Hliotele!t'ril|)ll.V, —  In  a   Icttei-  addressed  to 

our  American  ■ontemporary,  .V./c/xv,  Mr.  Robert  .\nder5on  draws 
attention  to  recent  achievements  of  the  I'oulsen  system  of  wireless 
Iclegniphy,  in  which  undjimped  continuous  waves  produeixl  by  an 
arc  arc  employed.  He  states  that  "  Stations  ranging  in  power  from 
5  to  :hO  kw.  arc  in  operation  in  the  large  cities  on  the  Pacific  Coast, 
from  Si  attle  to  .San  Diego,  and  at  Phunix:,  El  Paso,  Fort  Worth 
Kansas  City  and  Chicago.  Tcligraphic  messages  are  being  traas- 
mittod  constantly,  day  and  night,  along  the  Pacific  Coast  and  as 
far  east  as  El  Paso,  and  messages  are  sent  from  there  by  night  to  and 
from  the  comparatively  low-power  stations  so  far  installed  at  Fort 
Worth,  Kansas  City  and  Chicago.  Since  the  recent  establishment 
of  a  30- KW.  station  at  San  Francisco,  with  two  440-ft.  towers,  it 
has  been  found  possible  to  send  messages  direct  from  the  coast  to 
Fort  Worth  and  Kansas  City,  and  do  away  with  the  int(!rniediatc 
relays.  Within  the  past  few  weeks  a  station  has  bten  complctetl 
at  Honolulu,  and  every  day  from  1,000  to  1.000  words 
of  nrv/a  and  private  messages  are  sent  thither  by  the 
San  Francisco  station.  .  .  .  This  distance  is  more  than  2,350  miles, 
and  is  the  longest  over  which  continuously  successful  wireless  com- 
muuicatiou  has  ever  been  established.  Furthermore,  it  is  the 
longest  single  span  of  ocean  necessary  to  cross  in  circling  the  globe, 
and  forecasts  trans-Paoilic  wireless  communication  in  the  near 
future.  The  power  used  at  these  Pacific  coast  stations  is  only  a 
smaU  fraction  of  that  necessary  for  sending  messages  by  the 
spark  system  across  the  2,000  miles  of  ocean  from  Ireland  to  Nova 
Scotia. 

"  With  the  aid^of  mechanical  transmitters  and  receivers,  from 
luo  to  300  words  per  minute  are  accurately  sent  and  received  by 
the  Poulsen  system  over  distances  of  several  hundred  miles,  and 
a  method  has  been  devised  whereby  two  messages  can  be  sent  or  two 
received  simultaneously  over  the  same  antenna.  The  wave- 
lengths can  be  readily  varied,  and,  as  each  station  has  its  assigned 
wave-length  to  which  it  keeps  its  receiving  apparatus  attuned, 
messages  can  be  sent  to  any  point  desired  without  troubling  other 
stations.  Or,  if  desired,  all  stations  within  range  can  receive  the  same 
message  simultaneously.  Messages  sent  by  the  Poulsen  system  are 
not  read  Ijy  the  operators  of  other  systems  and  the  stations  do  not 
experience  the  interference  from  outside  operators  which  is  bo 
troublesome  a  feature  of  the  spark  stations. 

"  Tn  addition  to  telegraphic  communication  the  Poulsen  system 
h:is  been  proved  successful  for  wireless  telephony.  I  can  personally 
attest  the  simplicity  and  clearness  of  this  method  of  transmitting 
speech,  having  telephoned  more  than  two  years  ago  between 
Stockton  and  San  Francisco,  a  distance  of  SO  miles  over  land.  Sub- 
■  lequently  speech  has  been  carried  in  this  way  from  San  Francisco 
toLo3  Aigeles.'lSO  mileo,  but  as  yet  no  thorough  testu  have  been 
made  of  the  nystem'a  telephonic  poBsibilitibS,  attention  having  been 
couccutiated  upon  the  telegiapli.  ' 
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NEW    PATENTS    APPLIED    FOR,     1912. 

(NOT  YET  PUBLISHEU.l 

Compiled  cxpiosBly  for  this  journal  by  Mksshs.  VV.  P.  Tuompson  iV  Co., 
I'llectrical  Patent  Agents,  285,  High  Holborn,  Ijondon,  W.C,  and  at 
biverpool  and  Bradford,  to  whom  all  inquiries  slmuld  be  addressed. 


'27,664.  "Dynamo-electric  machines."  Brolt,  Ltm.,  B.  Brooks  and  W. 
Holt.    (Addition  to  26,880, 1910.)    December  2nd. 

27,738.    "  Electric  insulators."    A.  B.  Muller.    December  2nd. 

27,7S8.  "Regulating  mechanism  for  electric  distribution  systems." 
British  Thomson-Houston  Co.,  Ltd.,  E.  Garxon  and  A.  H.  St.  C.  Watson. 
December  2nd. 

37,765.    "  Electric  lamps  or  torches.    F.  J.  Tur.jvand.    December  2nd. 

27,775.  "  Spring  mounted  footstep  bearing  for  electricity  meters."  Kortino 
AND  Mathiesen  Akt.  Ges.  (Convention  date,  March  16th,  1912,  Germany.) 
December  3rd.    (Complete.) 

27.780.  "Thermostats  for  controlling  electric  circuits."    A.  W.  Prim  and 

F.  W.  RoiER.    December  3rd. 

27.781.  "Electric  arc  lamps."  A.  H.  Bailing  and  A.  E.  Anuold.  Decem- 
ber 3rd. 

27,783.    "Electric   lamps    for    automobiles."    J.    Gallay.    December  3rd. 
(Complete.) 
27,808.    "  Controlling  switches  for  selt-regulating  dynamos."      G.  Inuio  and 

G.  iNRKi,  Ltd.    December  8rd. 

27,837.  "  Control  of  electric  motors."  !•'.  E.  Case.  (Convention  date,  De- 
cember 4th,  1911,  United  States.)    December  3rd.    (Complete.) 

27,864.    "  BlcctTical  switches."    W.  A.  Knapton.    December  3rd. 

27,8.5!1.    "  Manufacture  of  tungsten."    C.  Gladit/..    December  3rd. 

27,S74.  "  Electric  switches."  Sii;mens  Bros.  Dynamo  Works,  Ltd.,  and 
U.  A.  E.  Bolton.    December  .'ird. 

27,881.  "  Electric  reduction  of  zinc  ores."  W.  McA.  Johnson.  (Convention 
date,  October  17th,  1912,  United  States.)     December  3rd.     (Complete.) 

27,911.  "  Process  and  means  (or  the  production  of  electrotypes  for  letter- 
press printint;."    I.  T.  Nelson  and  J.  Murray.     December  4th. 

27.922.  "  Electromagnetic  lifting  device."  K.  Mikam.  (Convention  date, 
December  Hh,  1911,  Germany.)    December  1th.    (Complete.) 

27.923.  "  Electric  machines."  Hoc.  S.T.A.R.  (Bystcme  de  Traction  Auto-Regu- 
lateur).  (Convention  date,  December  4th,  1911,  Prance.)  December  4th. 
(I'oniplctc.) 

27,934.  'Apparatus  for  the  heating  o(  liquids  by  means  of  electric  resistances 
or  gas."      Ii.  J.  Simon.     December  4th. 

27,934.  "Method  for  directing  wireless  radiations  and  means  therefor." 
G.  E.  Hevl  and  T.  T.  Baker.    December  4th. 

■27,966.  "  Starting  devices  for  mercury  vapour,  electrometers,  and  the  like." 
G.  W.  Johnson.    (W.  C.  Heraeus,  G.m.b.H.,  Germany.)    December  Ith. 

'37,961.  "Devices  (or  the  iiutoraatic  regulation  of  electric  macliines."  R. 
Bosch  (linn  of).  (Convention  date,  November  15th,  1912.  Germany.)  Decem- 
ber 4th.    (Complete.) 

27,968.  "Art  of  electrical  smelling."  G.  II.  Ben.iamin.  December  4th. 
(Complete.) 

•37,969.  "Telephone  receivers."  J.  Be  ujessler.  (Divided  application  on 
4,407,1912.    February  21st.)    December  1th.     (Complete.) 

28,006.  "Device  tor  automatically  reversing  connections  of  electric  motors 
and  like  vehicles."    C.  )I.  Si'Encer.    December  5th. 

28,015.  "  Apparatus  or  appliances  tor  use  in  conneotlon  with  the  eleotro- 
deposition  of  metals.  A.  Round  and  P.  Fisheu.  (Addition  to  15,492,  1912.) 
December  5tli. 

.    Decum- 


2.'-,061.  "  Electrical  potential  regulators."  M.  Prss.  (Addition  to  7,2'30/ll. 
Convention  date,  December  6th,  1911,  Germany.)    Iieeember  5th.    (Complete.) 

'38,070.  "Circuit  arrangements  for  the  reception  of  signals  transmitted  by 
means  ol  electromagnetic  waves."  0.  Ijihay.  (Compagnie  Generale  Radio- 
Iclographiquc,  France.)    December  5th.    (Complete.) 

28,071.  "Method  of  charging  condensers  in  parallel  and  discharging  them 
in  series."  O.  Iwbay.  (Compagnie  Generale  Radiotelegraphique,  France.) 
December  5tb.    (Complete.) 

28,086.    "  Electric  storage  batteries."    G.  O.  Davies.    December  5th. 

28.094.  "Joint  boxes  for  electrical  cables."  W.T.Henley's  Telegrai'H 
Works  Co.,  Ltd.,  and  W.  H.  Nichols.    December  5th,    (Complete.) 

28,100.    "  Trackway  tor  electric  telphers."    S.  Cutler,  jun.    December  5tli. 

'38,118.  "Electrical  horns  or  like  sounding  devices."  P.  L.  Hollisteii. 
December  5th. 

•38,122.  "  Electric  arc  lamps."  British  Thomson-Houston  Co.,  Lid. 
(General  Electric  Co.,  United  Stales.)    December  5th. 

'38,110.  "  Electric  signalling  system  and  appliances  to  be  used  therewith." 
VERiTYs,  Ltd.,  and  H.  Green.    December  6lh. 

28,162.    "  Electromagnets."    E.  C.  Villiers.    December  6th. 

28,169.    "Electric  welding."    W.  A.  E.  Cromuie.    December  6th. 

28,189.  "Electro-medical  physical  developers  and  the  like."  R.  Fox. 
December  6th. 

'3«,222.  "  Starling  device  for  induction  motors."  PiioiNix  Dynamo  Manu- 
lAciURiNci  Co.,  Ltd.,  and  R,  Pohl.    December 6th. 

'38,227.  "  Electrical  measuring  instruments."  British  Thomson-Houston  Co., 
Ltd.,  and  P.  Holden.    December  6th. 

'38,229.  "Electric  lighting  systems."  Sue.  Internationale  dl  Lumiere 
FuoiDE  (Procedi.s  Dossaid).  (Addition  to  8,087,  1912.  Convention  date, 
December  8th,  1011,  France.)    December  6th.    (Complete.) 

'38,284.    "Electrical  adaptor."    S.  R.  Lloiu.    December  7th. 

28,300.  "  Electric  lighting  systems  of  railway  carriages  and  other  vehicles." 
Variable  Sieed  Gear,  Ltd.,  and  J.  Robson.    December  7th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Speciflcations  in  the  following  list  may  he  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  fld.  (in  stamps). 
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18,467.    August  16th.    (August  16th,  1910.) 
Electric  Lighting  Ecuipments  for  Personal  Weai:.    H.  U.  Hirsch.    '30,565. 

September  16th. 
IOlectric  Lightino  of  VehiolHs.    Compagnie  Internationale  d'Eleotricitc  Soc 

Anon.    25,381.    November  14th.    (February  Ist,  I9I1.    Patent  of  Addition 

not  granted.) 
Electric  Torsion  DynamoheIehs,    F.  Lux.    '35,837.    November  11th. 
Insdlaiiqn  of  ElSoteical   Coils  or  the  LikE.    Pollak.    (Specialfabril;  fur 

Aluminium-Spulen  und  Leltungen  Ger,.  m.b.H.    26,612.    llovember  nth. 

(Convention  dale  not  granted.) 


Elei'tric  Ijiuht  Fixtinss  fob  Attachmknt  to  Musical  Inrtruments  ani. 
Mosio  Holders.  P.  R.  J.  Willis.  (J.  G.  Mackenzie.)  25,766.  November 
18th. 

Safety  Devices  for  Electrical  Installations.  W.  Dicrman.  '35,776.  No- 
vember 18th.    (August  22nd,  1911.) 

Al'CAHATUS  FOB  MEASURING,  INDICATINO  ANI>  DeTEi:MINING  THE  CHARGES 
INCrRBED  BY  A  CONSUMER  OF  ELEOTUICAL  ENERGY.      E.  T.  R.  Murray.      26,426. 

November  25th. 

Starting  Ai-pabatus  of  Internal-combustion  Engines.  N.  A.  Christensen. 
26,619.    November  28»h. 

Control  of  Electric  MoTOR-GENERATOTi  Sets.  British  Thomson-llouston  Co. 
and  E.  I.  David.    26,863.    November  80th. 

Electrodes  for  Arc  Lamps.  British  Thoinson-Houstun  Co.  (General  Electric 
Co.)    27,620.     December  8th. 

Dynajio  Electric  Machines  f-ob  Use  in  Eleitric  Generative  Systems  of 
Motor  Vehicles  and  the  Like.  B.  Brooks  and  W.  Holt.  '36,137.  De- 
cember 14th.    (Cognate  application  No.  13,396  of  1912.) 


1912. 

Sparking  Plugs.    G.  Farina.    14,'361.    June  IBtli. 

Electbic  Radutors.    V.  C.  J.  Nightingall.    16,506.    July  16th.     (March  19th, 

1913.) 
Arc  Projectors.    Korting  &  Mathiesen  Akt.-Gcs.    16,937.    July  20th.    (Decem- 
ber 27th,  1911.) 
Automatic   Electric    Shock    Machink.     L.   Bauer    and  A.  Ficker.     17,152. 

July  '33rd. 
Wireless  Telegraph  Transmittkks.    A.Shaw.    18,111.    August  6tli. 
Arc  Lamps.     L.   Kainm.     23,155.     October   10th.     (Divided    apiilicatiou   on 

No.  24,333,  1911.    November  2nd.) 
Joint  for  the  Metallic  Coverings  of  Insulated  Electrd    Wires.    F.  .1. 

Whiting.    81.    January  Ist. 
Incandescent  Elecieic  Lamps.    T.  W.  Lowdcn.    1,180.    January  15tli. 
Electric  Power  Transmission  Apparatus.    Macfarlanc  Engineering  Co.  and 

W.  A.  Macfarlanc.    2,817.    February  3rd. 
Hygienic   Attachment    or   Cover   fob   Telephone    Mociupieies.      F.    M. 

Stanton.    2,l)ue.    February  6th. 
I'YKOPHOKOI  B  Metal  Alloys.     Elektrocliemischc  Wcrkc  Gcs.     3,350.     Feb- 
ruary 9th.    (March  28th,  1911.) 
Electric   Couplings    or   Connectors.     J.    Wilkic.     3,772.     Febniarv    16th. 

(July  3th,  1912.1 
Electric  Se.vechliouts.    Geb.  Siemens  &  Co.    3,812.    February  15th.    (April 

29th,  1911.) 
Arc  Lamps  for  Optical  Lanterns.    F.  W,  Branson.    4,431.    February  '32nd. 
Intercommunication  Telephone  Systems.    H.  G.  White  and  I.  H.  ParGOiis. 

6,036.    February  29th. 
Brush-holders    fob    Magneto    Machines   for    Electric   lomxiON.      A.    G. 

Bloxham.     (Ruhcit  Bosch,  Firm  of).    5,446.    March  4th. 
Apparatus    for   the    Electro-deposition   of   Iron.     G.    Tischenko.     5,864. 

March  8th. 
Carbon    Electrode    fob    Electbic   Fubnacks.      I'laniawerkc    Akt.-Gcs.    fur 

Kohleutabrikation.    14,267.    June  18th.    (July  2l5t,  1911.) 
Electrical  Contact  Plugs  fob  Switchboabds  or  the  Like,  and  the  Method 

OF  Pbodioing  the  Same.    M.  B.  Richter.    16,144.    July  lOth.    (July  10th, 

1911.) 

Illuminated  Indicating  Device  or  SiiiN.    R,  11.  Hutchison  and  Fred.  Wilkiiis 

and  Brother,  Ltd.     161.    January  2nd. 
Electric  Puses.    C.  H.  Wordingham  and  E.  R.  Grotc.    1,889.    January  17th. 
Methods  of  Neutralising  Electrh:  Ciiabges  fobmed  on  Te.x'tiles,  Fibbks, 

Papeb  and  like  Materials  during  the  Working  Phocksses.    Siemen 

Bros.  &  Co.    (Siemens  iV  Halske  Alit.-Ges.)    1,6.55.    January  19tli. 
Electric  Arc  Lamps.    E.  E.  Prestwich.     1,980.    January  24th. 
Means    fob   Governing  the  Speed  of   Alternating-Current    Commutator 

Machines.    H.  C.  E.  Jaooby.    3,007.    PebruarvBth.    (Addition  to  No. '33,619 

of  1909.) 
Dynamo-electric  Maciunes  of   the    Homopolar    Type.      British    Thomson- 
Houston  Co.    (Noeggerath.)    4,186.     February  19th. 
Switch-locking  Arrange.ments  on  S\vitcuboari>s  used  in  Connection  with 

Electrical  Installations  on  M<itor-cars   and    like  Vehicles.     C    A. 

Vandervcll  and  A.  H.  Midgley.    4,682.    February  24th. 
Electrically-operated  Means  or  Devices  for  E.xhibiting  Advertisements, 

Pictures,  Notices  OR  the  Like.    H.F.Joel.    4,974.    Felirnary  28th. 
Telephone  Metering  Systems.    A.  J.  Boult.    (International  Telechronometcr 

Co.)    6,972.    March  9th. 
Remote-controlled    Elei'tric    Switches.      H.    G.    C.    Fairweather.      (Hart 

Manufacturing  Co.)    10,838.    May  7th. 
Means  fob  Attaching  Electbic  Wires  and  Cables  to  Insulatobs.    T.  Taylor. 

15,3'34.    July  Ist. 
Circuit  Connections  foe  Altebnating-cubbent  Commutator  Motors.  Siemens 

Schuckcrtwerke  G.m.b.H.    16,790.    July  18th.    (July  18th,  1911.) 
Tbocess  and  Ai'Paratus  fob  the  Supply  of  Mica  Flakes  to  Machines  for 

making  Composite   Mica  Plates.    M.   Meirowsky  and  Meirowsky  A   Co, 

Akt.-Ges.    17,332.    July  25th. 
Automatic    Sectionalising    Devices    for    Electbic    Dis'TBibuting    Systems. 

L.  A.  Hawkins.    21,264.    September  18th.    (September  lltli,  1911.) 
Method  oI'  Preventing  Cathoiuc  Reduction.     A.  Pictzsch  and  G.  Adolph. 

'32,028.    September  7th.    (October  7th,  1911.) 


!\ew  York's    ;iO   ^ears  of   Electric  Supply.— ^'//c 

EJrrtrira/  Reiiewaud  Wr.strrn  JSIrr/ riria/i  recently  recalled  the  fact 
that  September  4th  last  was  the  thirtieth  anniversary  of  the 
beginninj?  of  comjnercial  incandescent  electric  lighting,  for  in  1882 
Mr.  Edison  commenced  in  New  York  his  first  central  statiou,  with 
a  single  1 2.5-H.i'.  generator,  which  supplied  some  400  lamps  in  an 
area  of  less  than  a  square  mile,  through  underground  cables. 
Thirty  .years  of  commercial  growth  has  seen  the  system  of  the 
Edison  Co.  become  one  of  l,;iOO  miles  of  cable  (B60  being  h.t.  trans 
mission  cables),  while  the  incandescent  lamps  in  use  now  number 
.'),24.'i,O0O,  the  connected  load  equalling  714.000  H.v.  The  .system 
now  covers  an  area  of  about  00  square  miles  in  Manhattan  and 
Bronx,  supplied  from  the  W-aterside  stations  built  in  1900  and  i:i05. 
and  forms  an  interesting  comparison  with  the  original  Edison  plan, 
calling  for  3t>  independent  l.t.  steam  stations.  So  far  as  figures 
are  available,  it  appears  that  the  connected  load  for  lighting  and 
power  (exclusive  of  traction)  in  the  London  area  is  something  like 
600,000  H.p.  The  recent  return  relating  to  London's  electricity 
supply  for  the  year  1910-1]  shows  that  the  total  number  of  unitu 
nold  for  municipalitifir;  and  compatiien  (^extluding  traction  supply) 
r.aa  231,169,302,  and  that  the  capacity  of  the  generating  plant  was 
--•-.,000  i-.w. 
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TuK  agenda  paptT  of  the  London  County  Council  for 
Tuesday,  December  17tL,  contained  a  long  report  from  the 
Finance  Committee  to  the  Council  with  regard  to  the  appli- 
cation for  a  loan  of  £40,000  by  the  AVoolwich  Metropolitan 
Borough  CouncU. 

Set  ont  brielly,  the  facts  are  as  follows  :  In  March  of 
this  year  Woolwich  applied  for  £.3(5,570  to  extend  its  elec- 
tricity undertaking  in  order  to  meet  further  demands.  In 
view  of  the  nnsatisfactory  results  of  the  undertaking,  the 
County  Council  suggested  that  Woolwich  should  obtain 
expert  advice  on  the  undertaking  generally.  This  was  done, 
and  the  advice  received  was  to  abandon  one  of  the 
two  existing  generating  stations,  viz.,  Plumst«ad,  to 
extend  the  Globe  Lane  station,  and  to  increase 
the  loan  application  from  the  figures  given  above  to 
£50,000,  when,  on  the  basis  of  carefully  pre- 
pared estimates,  it  appeared  that  the  present  loss  of 
£1G,000  per  annum  would  be  reduced  to  about  £9,501. 
Further  consultations  resulted  in  a  reduction  of  the  proposed 
capital  exijenditure  from  £50,000  to  £40,000  by  removing 
some  of  the  plant  from  the  station  to  be  abandoned  at 
Plumstead,  and  fixing  this  plant  at  Globe  Lane,  Ihe  cost  of 
removal  hein^  charged  to  revenue — the  revenue,  as  noted  above, 
being  £1(1,000  deficit  (or  as  actually  printed  in  the  latest 
return  issued  by  the  statistical  officer  of  the  L.C.C., 
£16,813,  aggregatin<r  since  the  undertaking  has  been  in  the 
hands  of  the  Borough  Council  a  deficit  of  £10(!,318).  The 
consulting  engineer  also  considered  the  question  of  taking  a 
partial  bulk  supply,  which  would  have  involved  a  capital 
expenditure  of  £  Id, 330,  upon  which  the  L.C.C.  Finance 
Committee  made  the  comment,  "  even  if  the  Borough 
CouncU's  estimates  are  fully  realised,  as  to  which  there  is 
considerable  doubt,  the  scheme  proposed  is  only  slightly- 
more  favourable  than  the  partial  bulk  supply  scheme,  while  it 
has  the  great  disadvantage  of  involving  much  larger  capital 
expenditure."  The  Borough  Council,  however,  definitely 
declined  to  adopt  the  partial  bulk  supply  scheme. 

The  only  redeeming  feature  about  the  whole  business  is  the 
undoubted  increase  of  output,  which  must  be  met  to  enable 
Woolwich  to  meet  its  obligations  in  the  matter  of  electricity 
supply — obligations  as  to  keeping  down  the  rates  are,  of  course, 
a  secondary  consideration  now  that  the  elections  are  over. 
After  dealing  with  the  question  of  certain  outstanding  loans 
on  the  machinery  to  be  abandoned,  and  the  early  repayment 
thereof,  the  L.C.C.  Finance  Committee  said  :  "  We,  do 
not  feel  that  the  County  Council  can  in  this  case  decline  to 
sanction  the  application,"  and  therefore  appended  a  form  of 
recommendation  that  a  substantial  amount  on  account  be 
sanctioned,  which  was  duly  agreed  to. 

Evidently  the  whole  matter  has  been  very  carefully  looked 
into  :  the  very  great  and  grave  cause  for  regret  is  the  sad 
financial  position  in  which  municipal  mismanagement  has 
engulfed  this  enterprise — in  a  district,  curiously  enough,  where 
some  of  the  largest  and  most  prosperous  electrical  manu- 
21]  c 
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facturers  have  their  works.  It  will  beiremembered^that  the 
Borough  Council  purchased  the  Globe  Lane  Works  from  the 
Woolwich  District  Electric  Light  Co.  in  1903  for  £79,700, 
some  10  years  after  the  establishment  of  the  works  by  the 
company,  which  had  paid  a  dividend  of  5  per  cent,  in  l:>00 
and  of  0  per  cent,  in  1 901 ,  so  that  the  business  has  now  been 
in  existence  for  some  19  years,  involving  during  the  last  nine 
years  losses,  as  stated  above,  which  total  £100,318,  with  a 
present  annual  loss  of  £16,813.  We  search  in  vain  amongst 
the  statistical  columns  of  a  contemporary,  whose  every  senti- 
ment is  in  favour  of  municipal  ownership,  to  see  the 
Woolwich  figures.  The  name  does  not  appear  with 
the  other  metropolitan  undertakings  owned  by  Local 
Authorities  ;  its  absence  naturally  gives  rise  to  the  ques- 
tion, Why  ?  Information,  however,  is  provided  in  abundance 
in  the  complete  return  dated  1910-11  issued  by  the  County 
Council,  from  which  we  have  previously  quoted.  Here  it  is 
seen  that  the  units  sold  for  the  year  amounted  to  2,889,022, 
with  a  load  factor  of  26-79,  the  highest  figure  under  the 
latter  heading  in  London  except  one.  With  such  figures 
again  a  question  forces  itself  upon  us  :  Why  the  disastrous 
results  ?  It  is  at  all  times  a  pleasure  to  us  to  know  that  electrical 
enterprise  is  expanding,  that  output  is  increasing,  and  that 
means  must,  of  necessity,  be  found  to  meet  the  demands  of 
new  consumers,  but  we  have  never  hesitated  to  condemn  such 
a  profligate  policy  as  is  here  set  forth.  We  acquiesce  in  the 
advice  tendered  by  the  Fmance  Committee  of  the  County 
Council  to  limit  further  capital  expenditure,  and  purchase  the 
additional  energy  required  in  bulk ;  this  would  give  time  to 
reflect  and  opportunity  to  reform  some  weaknesses  of  the  system 
which  have  led  to  the  existing  drain  on  the  ratepayers,  l)ut 
whilst  "  system  "  that  is  unsound  continues,  it  is  a  practical 
impossibility  for  an  engineering  scheme,  no  matter 
how  good,  to  succeed,  and  we  cannot  help  doubting 
the  wisdom  of  the  County  Council's  decision  to  lend 
the  money  without  availing  itself  of  its  option  to 
refer  the  question  to  the  Local  Government  Board,  who 
would  hold  an  inquiry  in  open  Court,  and  afford  the 
Woolwich  ratepayers  an  opportunity  of  expressing  their 
views. 

The  whole  matter  brings  to  our  mind  the  words  of  Maud 
MuUer — 

For  of  all  sad  words  of  tongue  or  pen,  ' 

The  saddest  are  these  :  "  It  might  have  been." 
To  which  Truth  added  a  further  stanza — 

Far  sadfler  still  are  some  things  I've  seen, 
Which  are  but  never  ought  to  have  been. 


THE  PREVENTION  OF  CORRUPTION 
ACT. 


We  have  before  us  "  News  Sheet  No.  25 "  of  the  Secret 
■Commissions  and  Bribery  Prevention  League,  giving 
counsel's  opinion  on  certain  cases  submitted  by  the  Society. 

The  first  case  is  that  of  a  quite  independent  third  party 
introducmg  buyer  and  seller  and  receiving  a  commission  on 
the  transaction.  It  is  a  relief  to  find  that  counsel's 
opinion  is  that  such  a  commission  is  legitimate.  But  why 
counsel's  opinion  should  be  necessary  on  such  a  point  we 
cannot  imagine.  The  second  case  submitted  is  that  of  a 
wholesaler  delivering  goods  to  a  shipper  and  sending  him 
two  invoices— one  a  "  show-er  and  the  other  a  blower,"  as 
the  Irishman  said  about  his  two  pocket-handkeichiefs. 

The  "  shower  "  indicates  a  small  cash  chscount  which  the 
shipper  allows  to  his  customer  abroad. 

The  "  blower  "  shows  the  real  trade  discounts,  and  is  the 
basis    for    the  .shipper's   cheque.      Some  one   is  evidently 


itching  to  say  that  this  is  illegal,  but  he  contents  himself  by 
saying  that  if  the  shipper  proved  to  Ije  in  a  fiduciary  capacity 
to  the  actual  buyer  abroad,  and  were  pocketing  a  secret  discount 
in  addition  to  what  his  principal  allowed,  he  would  render 
himself  liable  under  the  Act.  With  that,  of  course,  we 
entirely  agree  :  but  we  do  not  agree  that  the  wholesaler  is 
concerned  to  inquire  whether  the  shipper,  who  is  actually 
his  customer,  occupies  such  a  fiduciary  position  or  not.  We 
should  suppose  that  if  he  asked  any  such  question  he  might 
expect  to  be  told  to  mind  his  own  business. 

Other  cases  include  that  of  a  builder  who  claims  trade  dis- 
count on  ironmongery  supplied  to  him  to  fix  by  the  owner, 
to  whom,  of  course,  he  is  not  in  a  fiduciary  position. 
A  separate  commission  note  to  a  merchant  is  questioned, 
apparently  on  the  sole  ground  that  it  is  not  to  be  disclosed 
to  the  actual  foreign  purchaser. 

Counsel's  opinion  is  clear,  that  the  whole  essence  of  the 
question  is  that  of  the  relationship  between  the  intermediary 
and  the  final  buyer.  Are  they  as  defined  by  the  Act, 
principal  and  agent  ?  Counsel  says  it  would  be  for  the 
Court  to  decide  whether  the  wholesaler  knew,  or  ought  to 
have  known,  that  such  a  relationship  existed,  before  giving 
his  two  invoices  or  his  commission  note.  We  confess  that 
we  are  rather  surprised  that  these  elementary  questions 
are  occupying  the  energies  of  the  Society  and  its  advisers. 
They  would  be  wiser  to  leave  alone  the  ordinary  and 
everyday  transactions  of  commerce,  when  absolutely  free 
from   corruption. 

We  gather  from  the  Press  that  they  are  intervening  on 
the  subject  of  tradesmen's  corrupt  Christmas  boxes  to 
domestic  servants,  by  issuing  declaration  forms,  to  be  signed 
by  both  servant  and  tradesman,  which,  no  doubt,  they  wOl 
sign  with  perfect  composure.  But  we  are  still  awaiting 
tlie  onslaught  of  the  Society  upon  those  larger  offenders  who, 
while  chiefly  in  the  service  of  the  public  bodies,  continue  to 
extort  large  quantities  of  blackmail  on  every  possible 
occasion,  and  to  ruin  those  who  refuse  it,  by  means  of  the 
"club  clauses"  in  their  iniquitous  contracts;  while  they 
regard  the  Act  as  one  of  the  best  cloaks  ever  bestowed  upon 
hypocrisy  to  cover  sin. 

Neither  the  Act  nor  the  Society  appears  to  have  any 
effective  machinery  for  "  finding  out,"  and  that  is  the  weak 
point.  The  result  is  that  the  Society,  by  fussing  over 
trumpery  offences,  and  calling  in  question  such  perfectly 
legitimate,  regular  and  almost  universal  commercial  operations 
as  those  referred  to,  still  further  lowers  the  effective  force 
of  the  Act  for  any  practical  good. 


The    first    India    paper   copy    of    the 

n  la     ap  r .     'f/ansrwlions  of  the  American  Society  of 
An  Example.     „..,„.  ,  .     ,      _         •'  . 

Civil  Engmeers  has  arnved.     It  contains 

1,230   pages,  and,  with   a  considerable   number  of  folded 

plates    on  thicker   paper,   can  be  pinched   down  to  ^  in. 

thickness  between  thumb  and  finger.      If  the  Americans  do 

this,  why  not  ourselves  ?     All  our  Institutions  and  Societies 

use  respectably  thick  paper,  and  annually  fill  many  feet  of 

bookshelves  that  would  be  better  occupied  by  India  paper 

volumes. 

The  paper  used  is  such  that  50  leaves  go  to  xVtt  in-,  or 
800  to  the  inch.  This  is  a  fairly  thin  quality,  yet  it  is  quite 
sufficiently  opaque  for  comfortable  reading.  The  sheets  of 
the  folding  plates  are  heavier.  The  innovation  is  most 
commendable,  as  possessors  of  the  thin  edition  of  the  "  Ency- 
clopiedia  Britannica  "  must  have  found. 

For  engineers,  who  are  so  nomadic,  the  use  of  thin-paper 
editions  is  truly  valuable,  if  a  man  requires  to  carry  any  of 
his  library  with  him. 
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THE     COMMERCIAL    DEVELOPMENT    OF 
ELECTRICITY    SUPPLY. 


V. — Thk  Joi.vt  Publicity  Cojimittke. 

TiiK  purpose  of  the  publication  of  these  articles  is  to  assist 
in  the  arousing  of  the  electric  supply  indu.stry  to  a  ])roper 
sense  of  the  urgent  need  for  reform  in  business  methods, 
and  the  establish uient  of  future  development  on  thoroughly 
sound  and  practical  linos.  Individual  authorities  are  at 
present  blindly  jrroping  for  a  solution  of  the  problem  from 
various  staiidjwints,  and  throughout  the  industry  there  is  a 
general  feeling  of  helplessness  and  inability  to  grapple  witli 
the  situation.  The  vital  importance  of  the  subject  is 
apparent  from  the  fact  that  it  is  being  dealt  with  in  various 
ways  by  the  entire  electrical  Press,  and  honest  endeavours 
of  this  nature  for  the  betterment  of  the  industry  should  at 
least  be  recognised  as  such. 

Tn  the  opening  remarks  of  the  first  article  of  this 
series  brief  mention  was  made  of  the  operations  of  the 
Electric  Supjily  Publicity  Committee,  and  while  due  acknow- 
ledgment was  made  to  those  gentlemen  of  the  executive  who 
have  so  generously  given  their  services  gratuitously  to  the 
work  of  the  Committee,  it  was  pointed  out  that  the  forma- 
tion of  a  far  more  effective  organisation  was  imperative  to 
meet  the  immediate  and  growing  requirements  of  the  elec- 
tricity supply  industry.  We  have  reason  for  believing  that 
the  opinion  thus  expressed  is  endorsed  in  the  main  in  many 
quarters,  and  in  any  case  we  contend  that  the  remarks  are  fair 
comment  and  of  general  interest.  Anxious  as  we  are  to 
supjxirt  by  all  means  in  our  power  the  furtherance  of  the 
interests  of  electricity  supply,  it  would  be  absurd  for  us  to 
disparage  any  well-intentioned  effort  to  that  end,  but  it  is 
realised  that  the  Electric  Supply  Publicity  Committee's 
activities  are  not  sufficiently  cffec'tive  or  convincing.  In 
taking  a  broad  view  of  the  whole  situation,  it  was  intended 
to  confine  our  remarks  on  this  subject  to  the  pas-sing  refer- 
ence in  the  first  article,  but  as  a  letter  in  the  nature  of  a 
protest  has  since  appeared  in  our  "  Correspondence  "  columns 
from  Mr.  Cramb,  who  holds  the  position  of  vice-chairman 
of  the  Committee,  a  return  to  the  subject  has  become  to  a 
certain  extent  necessary. 

Dealing  with  the  constitution  of  thfe  Committee,  it  is 
admitted  that  the  gentlemen  composing  the  executive  hold 
high  administrative  positions  on  important  electric  supply 
undertakings,  and  are  undoubtedly  well  versed  in  the  duties 
of  their  respective  ottices,  but  it  is  logical  to  conclude  that 
such  duties  absorb  practically  the  whole  of  their  available 
time  and  energies,  leaving  but  a  small  margin  for  devoting 
to  the  emancipation  of  their  brethren  who  are  struggling 
with  the  difficulties  of  efficient  organisation.  The  letter  of 
protest  above  mentioned  commences  with  the  inference  that 
contributors  to  the  electrical  Press  on  the  subject  of  com- 
mercial development  are  ignorant  of  essential  conditions. 
This  is  hardly  fair  or  courteous,  as  it  must  be  evident  to  the 
members  of  the  Committee,  and  the  industry  generally,  that 
at  least  equal  knowledge  of  the  subject  is  possessed  by  many 
men  actively  engaged  in  administrative  duties,  but  who  have 
not  assisted  at  the  deliberations  of  the  Electric  Supply 
Publicity  Committee. 

It  is  hardly  reassurintc  to  those  whose  support  is  invited 
to  learn  that  the  Committee  which  professes  to  be  in  a  position 
to  perfect  the  organisation  of  others,  has  not  been  able  to 
complete  its  own  internal  organisation.  It  is  understood  that 
a  complete  scheme  was  drawn  up  at  the  inception  of  the 
Committee,  but  the  difficulties  met  with  must  have  been 
very  real,  and  practically  insurmountable,  as  they  have  pre- 
vented all  but  the  pamphleteering  section  being  put  into 
operation.  This  being  the  net  result  of  nearly  three  years 
of  organisation,  it  would  be  interesting  to  estimate  in  how 
many  years,  at  the  present  sectional  rate  of  progress,  the 
advantages  of  the  complete  scheme  will  be  available  to  the 
electric  supply  industry  generally. 

Returning  to  the  constitution  of  the  Committee,  from 
whatever  cause,  the  fact  remains  that  the  General  Com- 
mittee is  comprised,  with  few  exceptions,  of  gentlemen 
whose  interests  are  identified  with  the  fortunes  of  London 
and  suburban  undertakings,  and  one  of  the  chief  obstacles  to 
the  operation  of  the  Committee's  complete  scheme  appears 


to  be  the  prevention  by  Government  auditors  of  financial 
contributions  by  London  boroughs.  This  being  so,  why 
does  not  the  Committee  devote  its  energies  to  the  disposal  of 
difficulties  on  home  ground  ?  Unless  such  ditficultieB  are 
dealt  with  in  a  practical  manner,  it  will  become  increasingly 
difficult  for  the  Committee  to  convince  the  in<lustry  that  the 
solicitude  for  the  general  welfare  is  sincere,  as  already 
provincial  authorities  do  not  feel  assured  that  their  interests 
can  be  adequately  served  by  the  Committee. 

If  a  really  valuable  comprehensive  scheme  has  been 
formulated  in  the  past,  it  surely  would  not  suffer  by  being 
brought  into  the  open,  but,  on  the  other  hand,  if  approved 
by  supply  authorities  and  other  bodies  whose  interests  are 
allied,  it  might  result  in  the  acquisition  of  the  support  so 
ardently  solicited.  As  matters  stand  at  present,  the 
procedure  of  the  Committee  is  very  similar  to  asking  a  man 
to  buy  a  pig  in  a  poke,  and  by  continuing  to  hide  the  light 
under  a  bushel,  the  Committee  calls  upon  its  collective  head 
sarcastic  comment,  cheap  and  otherwise,  which  the  vice- 
chairman  so  strongly  resents.  Honest  criticism  exerts 
considerable  influence  for  good,  although  from  constant 
reiteration  it  may  appear  "sheep-like"  to  the  irritated 
recipient. 

Borrowing  this  simile,  and  quoting  further  from  the 
letter  in  question,  a  "  bleat "  will  be  noted  in  regard  to  the 
refractory  conduct  of  manufacturers.  It  is  stated  that  as 
they  have  not  subscribed  literully  to  the  funds  of  the  Com- 
mittee, they  have  not  realised  their  responsibilities.  By 
this  it  is  assiimed  that  these  responsibilities  actually  exist, 
but  manufacturers  will  no  doubt  contend  that  in  this  view 
their  intelligence  is  computed  at  a  very  low  estimate. 
Generally  sjieaking,  they  are  shrewd  business  men,  whose 
profits  are  cut  fine  in  the  face  of  keen  competition,  and  who 
are  beset  by  many  harassing  details.  Until  convinced  that 
concrete  benefit  will  result,  they  cannot  be  reasonably 
expected  to  commit  themselves  to  liberal  subscriptions  to  the 
funds  of  the  Electric  Supply  Committee.  Their  support  is 
also  contingent  on  the  publication  of  the  complete 
propaganda,  and  at  present  they  are  not  rushing  in  where 
supply  angels  fear  to  tread. 

The  intimate  connection  between  the  interests  of  manu- 
facturers and  contractors  is  also  an  important  point  to  con- 
sider when  discussing  the  question  of  contributions.  The 
latter  community  is  not  yet  in  a  peaceful  frame  of  mind  in 
regard  to  the  designs  of  a  section  of  the  electric  supply 
industry  ufwn  its  business,  and  until  a  definite  understanding 
has  been  arrived  at,  a  co-ojjerative  policy  will  be  difficult  to 
formulate.  Both  manufacturers  and  contractors  fully  realise 
that  measures  adopted  for  promoting  an  extended  use  of 
current  must  benefit  them  materially,  and,  given  assurance 
that  honest  co-operation  was  fully  intended,  both  bodies 
would  undoubtedly  welcome,  and  liberally  support,  an 
organisation  in  a  position  to  put  a  scheme  into  practice. 

With  regard  to  gas  interests,  the  Yice-Chairman  of  the 
Committee  falls  into  the  "sheeplike"  error  of  repeating  the 
fallacy  that  gas  companies  have  been  driven  to  combine  by 
realisation  that  they  are  fighting  for  existence.  By  the 
attraction  of  their  attention  to  the  puny  efforts  of  the 
Electric  Supply  Publicity  Committee,  the  gas  companies 
realised  that  their  immense  resources  placed  them  in  a  very 
favourable  position  to  organise  a  thoroughly  powerful 
association  which  would  consolidate  their  strength.  The 
wise  counsels  which  are  brought  to  bear  in  the  administra- 
tion of  gas  companies  have  taken  the  precaution  of  preventing, 
as  far  as  possible,  the  weakening  of  their  strong  position,  and 
their  descent  to  the  penurious  condition  common  to  many 
electric  supply  undertakings. 

Smug  self-satisfaction  is  the  bane  of  electricity  supply, 
and,  unless  the  present  significant  warnings  are  heeded,  may 
prove  the  undoing  of  many.  The  satisfaction  of  members  of 
the  Electric  Supply  Publicity  Committee  should  be  tem- 
pered with  the  realisation  that  in  their  trifling  with  the 
organisation  problem  they  have  raised  a  Frankenstein 
in  the  Commercial  Gas  Association,  and,  unless  they 
realise  the  gravity  of  the  situation,  the  support  which 
they  are  in  a  position  to  give  to  the  electricity  supply 
industry  in  combatting  the  activities  of  the  monster  will 
be  as  serviceable  as  a  pea-shooter  in  the  hands  of  a  man 
opposed  to  an  adversary  armed  with  a  Mauser  pistol.  The 
vaunted    increase   of   business    may    become    a    vanishing 
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quantity  when  the  forces  of  the  Commercial  Gas  Association, 
are  equipped  to  carry  the  war  permanently  into  the 
competitive  camp.  In  the  course  of  another  "bleat"  a  line  of 
argument  is  put  forward  which  will  not  appeal  very  forcibly  to 
business  men.  In  effect,  criticism  of  the  methods  of  the  Com- 
mittee is  unwarranted  until,  having  been  provided  with  suffi- 
cient funds,  the  Committee  has  been  unable  to  give  value  for 
the  money.  The  position  of  authorities  who  have  handed 
over  money  which  most  can  ill-afford,  would,  therefore,  be 
similar  to  that  of  the  man  who  is  granted  the  privilege  of 
locking  the  stable  door  from  which  his  horse  has  been  stolen. 
On  the  evidence  of  the  vice-chairman,  the  Committee 
apparently  wishes  to  work  on  autocratic  lines,  and  it  yet 
remains  to  be  proved  that  such  an  attitude  commends  itself 
to  the  industry  generally.  It  is  fully  realised  by  those 
who,  in  spite  of  opinion  to  the  contrary,  are  not  ignorant  of 
essential  conditions,  that  the  formulation  of  a  complete 
scheme  involving  the  co-ordination  of  existing  forces  is  not 
an  easy  matter,  and  it  is  also  equally  realised  that  the 
existing  organisation  of  the  Electric  Supply  Publicity 
Committee  does  not  inspire  hope  that  such  a  scheme  will 
materialise  in  the  immediate  future.  The  Committee 
cannot  accomplish  impossibilities,  and  no  one  of  the  many 
critics  would  be  idiotic  enough  to  expect  it  to  do  so.  To 
•expect  the  Committee  to  spend  huge  sums  on  advertising, 
and  to  do  many  other  things  which  can  only  be  carried  out 
when  a  proper  technical  staff  is  at  command,  would  be 
absurd. 

To  sum  up  the  situation  it  must  be  admitted  that  the 
Committee,  after  nearly  three  years'  existence,  has  not  even 
the  lukewarm  support  of  the  industry.  The  position  might 
have  been  greatly  improved  had  the  Committee  openly 
stated  the  details  of  the  complete  scheme,  and  given  the 
industry  an  opportunity  of  estimating  the  value  of  its 
proposals.  Confidence  begets  confidence.  As  professional 
pamphleteers,  the  members  of  the  Committee  have  attained 
a  certain  degree  of  proficiency,  but  even  present  supporters 
would,  no  doubt,  excuse  some  cessation  of  activity  in  this 
•direction  if  a  start  were  made  on  another  section. 

Even  if  a  complete  scheme  were  formulated  in  the  past, 
there  is  no  guarantee  that  such  a  scheme  would  be  of  a 
suitable  nature  to  meet  the  requirements  of  the  present  time 
and  of  the  immediate  future.  The  characteristics  of  electricity 
supply  are  now  rapidly  varying,  and  only  those  who  have 
closely  studied  the  commercial  situation  from  an  expert  point 
of  view  are  in  a  position  to  shape  the  policy  of  future  deve- 
lopment. Emphasis  must,  therefore,  be  given  to  our 
previous  a.=sertion  that  spare  time  and  intermittent  effort  is 
merely  wasting  valuable  time,  and  wearying  to  those  who  are 
anxiously  looking  for  real  assistance.  The  industry  generally 
appreciates  the  fact  that  the  problem  can  only  satisfactorily 
be  dealt  with  by  the  application  of  permanent  and  unremit- 
ting expert  ability. 

The  Publicity  Committee  excuse  their  lack  of  progress  on 
the  ground  that,  owing  to  the  withholding  of  financial  sup- 
port, it  has  been  impossible  to  establish  the  necessary  expert 
technical  staff.  Potential  subscribers  contend  that  the  non- 
existence of  such  a  staff  precludes  the  possibility  of  receiving 
value  for  their  money.  Thus  a  deadlock  has  arisen,  and  a 
satisfactory  settlement  appears  to  be  no  nearer  accomplish- 
tnent  as  the  years  pass.  Speculation  naturally  arises  in  the 
mind  of  the  average  supply  man  as  to  whether  this  position 
is  to  be  maintained  indefinitely,  and  the  internal  difficulties 
of  the  Committee  are  to  be  allowed  to  retard  the  progress  of  the 
whole  industry.  The  adherence  to  a  Micawber-like  policy 
at  the  present  critical  juncture  will,  no  doubt,  have  a  serious 
effect  on  future  expansion,  and  it  is  difficult  to  satisfactorOy 
account  for  the  complacent  attitude  of  the  Committee  in  the 
light  of  recent  events. 

What  is  really  needed,  and  will  become  an  accomplished 
fact,  perhaps  without  the  acquiescence  of  the  Com- 
mittee, unless  that  body  rises  to  the  occasion,  is  an 
association  with  a  permanent  staff  selected  from  those 
possessing  the  highest  expert  commercial  organising  ability  in 
the  electric  supply  world.  An  association  so  equipped  would 
be  eagerly  welcomed  and  assured  of  adequate  financial  sup- 
port. Its  practical  utility  for  the  serious  work  to  be  coped  with 
would  engender  the  confidence  of  supply  authorities  and 
others  whose  interests  are  x;oncerned.  Even  pamphleteering 
under  expert  guidance  would  be  materially  improved,  and  the 


general  smoothing  of  the  rough  commercial  path  of  the 
harassed  supply  engineer  would  be  gratefully  appreciated. 
Compilation  of  statistics  should  be  an  important  branch  of  the 
work  of  a  real  development  association.  At  present  a  custom 
prevails  among  municipal  managers  of  circularising  their 
confreres  for  information  on  various  matters  and  tabulating 
replies.  Although  possibly  convenient,  it  is  at  the  best  a 
rather  cumbersome  proceeding,  and  often  a  source  of  irritation 
to  the  recipients  of  the  lists  of  queries  if  carried  out  to  any 
great  extent.  The  existence  of  a  statistical  branch  to  which 
reference  could  be  made,  and  from  which  information  could 
be  promptly  received,  would  save  much  time,  labour,  and 
mental  stress. 

A  thoroughly  organised  development  association  would 
also  be  in  a  position  to  act  in  an  advisory  capacity  on  com- 
mercial matters  generally,  and  many  instances  of  difiiculties 
similar  to  the  above  will  readily  occur  to  those  who  have  up 
to  the  present  been  compelled  to  flounder  along  unaided. 
With  expert  assistance  assured,  it  may  be  safely  assumed 
that  the  supply  industry  would  only  be  too  glad  to  avail  itself  of 
the  advantages  to  be  obtained  by  rendering  the  requisite 
financial  support. 

The  adoption  and  recommendation  of  apparatus,  more 
especially  for  domestic  purposes,  is  with  most  supply  authori- 
ties rather  a  haphazard  proceeding,  ilanufacturers  are  more 
or  less  working  in  the  dark,  and  their  goods  are  disposed  of 
more  on  the  strength  of  the  maker's  reputation  than  on 
practical  knowledge  of  the  construction  and  performances. 
Selection  of  the  most  suitable  apparatus  may  thus  prove  a 
tedious  and  costly  process  to  all  concerned,  and  might  well 
be  simplified  by  the  existence  of  a  central  body  who  could 
undertake  the  examination  and  testing  of  all  typ)es  of 
apparatus  likely  to  be  of  service.  In  addition  to  conferring 
a  distinct  advantage  on  the  electricity  supply  industry,  the 
interest  of  manufacturers  would  also  be  served  by  the 
pointing  out  of  unsatisfactory  details,  and  the  direction  of 
energies  into  the  right  channels. 

Among  other  leading  duties  of  a  development  association 
should  be  the  education  of  the  supply  industry  to  the  im- 
portance of  exhibition  and  showroom  detaOs,  and  the  proper 
recognition  of  an  efficient  business-getting  staff.  These 
matters  have  up  to  the  present  received  but  scant  attention, 
and  are  but  imperfectly  understood.  This  position  is  largely 
due  to  the  fact  that  in  no  quarter  has  authoritative  advice 
been  available,  and  the  blind  have  been  turning  to  the 
blind  for  guidance.  Although  overlooked  or  disregarded  in 
the  past,  the  right  material  is  in  existence  for  the  formu- 
lation of  at  least  a  nucleus  of  a  really  effective  development 
association,  and  the  sooner  such  material  is  usefully  employed, 
the  better  will  be  the  outlook  for  the  welfare  of  electricity 
supply.  We  feel  that  in  continuing  to  offer  the  advice 
"  Wake  up.  Electricity  Supply  I "  we  are  acting  in  the  best 
interests  of  the  industry,  and  at  the  risk  of  being  deemed 
monotonous,  and  in  all  probability  arousing  resentment  in 
some  quarters,  we  intend  to  point  out  the  weakness  and  dis- 
advantages of  the  present  system.  At  the  same  time  we  do 
not  profess  to  be  in  a  position  to  offer  a  complete  panacea  for 
all  the  existing  ailments,  as  we  are  of  the  opinion  that  the 
adoption  of  curative  measures  must  be  the  result  of  a 
consensus  of  expert  opinion,  but  we  are  anxious  to  do  all 
that  lies  in  our  power  to  assist  in  deliberations  to  that  end, 
and  in  taking  this  stand  our  advice  to  the  somewhat  inverte- 
brate Joint  Publicity  Committee  is  :   "Get  on  or  get  out." 


OUR  LEGAL  QUERY  COLUMN. 

\_Questi<yni  addressed  to   this   cohtmn   shtruld    le  icrritten  on  one  side 
of  the  paper  (mly.\ 


"  Hal  "  asks  :  ''  Is  it  compulsory  for  a  company  (running  an  electri- 
city supply  undertaking  under  provisional  orders,  granted  under  the 
1882  and  1^9ii  Acts)  to  comply  with  the  local  huilding  hy-hms, 
such  undertaking  not  being  within  the  area  of  the  London  County 
Council .'  ' 

*,'  If  there  are  any  building  by-laws  in  fore«  in  any  district 
outside  the  metropolis,  it  is  presumed  that  they  will  apply  equally 
to  all  persons  and  companies  in  that  district.  The  mere  fact  that 
a  company  is  working  under  the  provisions  of  a  private  Act  will 
not  exempt  it  from  liability  to  observe  those  by-laws. 
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A    PLEA   FOR    THE    USE   OF  HIGH-TENSION 

CONSTANT    CONTINUOUS    CURRENTS 

IN    MINES. 


IW  SYDNEY  F.  WALKER,  R.N.,  M.I.E.K. 


It  is  common  knowledge  that  electricity  is  used  all  over  the 
world  iti  mines  for  lighting  and  power  transmission.  It  is 
also  well  known  that  in  the  great  majority  of  mines  three- 
phase  alternating  current  is  employed.  Further,  it  is  also 
common  knowledge  that,  owing  to  the  large  areas  served  by 
each  ]iair  of  shafts  in  the  case  of  coal  mines,  and  the  great 
depths  and  large  areas  in  the  case  of  metalliferous  mines,  it  has 
become  absolutely  necessary  to  employ  high-tension,  and,  in 
the  great  majority  of  cases,  e.Ktra-high-tension  ;  2,000  volts 
has  been  employed  in  mines  for  u  long  time,  8,000  volts 
has  also  been  employed  for  a  number  of  years,  and  6,000 
volts  is  i|uite  common  for  distrii>ution  to  groups  of  mines 
from  a  central  generating  station.  The  generating  stations 
of  large  mines,  and  of  groups  of  mines,  compare  very  favour- 
ably in  regard  to  size  with  those  of  a  great  many  towns. 
An  installation  of  5,0(10  K\v.  for  a  group  of  mines  is  (|uite 
common,  while  the  power  generated  at  stations  supplying 
mines  of  various  kinds  ranges  from  a  figure  above  5,000  kw. 
down  to  very  small  figures — under  100  kw. 

Jligh-tension,  and  extra-high-tension,  three-phase  current 
has  captured  the  mining  field  for  two  reasons.  It 
lends  itself  so  very  conveniently  to  transformation,  from 
higher  to  lower  pressures,  and  rice  rersa.  In  the  second 
place,  with  the  cxce|)tion  of  M.  Thury's  method  of  using 
high-tension  continuous  current,  there  has  been  no  other 
system  available  ;  and  while  JI.  Thury  has  been  very  busy, 
developing  his  system,  and  his  works,  continually  enlarged, 
have  been  kept  fully  employed,  no  one  has  apparently  taken 
much  interest  in  it  in  this  country.  The  present  writer 
raised  the  question  in  the  discussion  upon  Mv.  Robert  Nelson's 
paper  before  the  Institution  of  Mining  Engineers  in  I'JO'J, 
but  Mr.  Nelson,  in  reply,"  appeared  to  ridicule  the  idea. 
Siiice  then  a  great  step  has  been  made  towards  the  attain- 
ment of  a  footing  in  the  United  Kingdom  for  the  high- 
tension  continuous-current  system,  by  its  adoption  by 
Mr.  lliirlitield,  in  connection  with  the  Jletropolitan 
Electric  Supply  Co.'s  transmission.  The  writer  understands 
that  the  Board  of  Trade  have  sanctioned  the  use  of  a 
pressure,  with  high-tension  continuous  current,  by  the 
Metropolitan  Co.,  of  170,000  volts  :  and,  further,  that  they 
have  allowed  the  iletropolitan  Co.  to  use  "earth," 
practically  as  they  choose,  for  1 1'  months,  in  order  to  carry 
out  necessary  experiments.  It  may,  perhaps,  be  as  well  to 
outline  briefly,  the  difference  between  the  method  of  working 
by  high-tension  continuous  current,  and  by  three-phase 
alternating  current.  With  three-phase  alternating  current, 
it  will  be  remembered,  the  generators  are  connected  to  the 
bus-bars  in  parallel,  and  the  feeders  are  also  connected  to 
the  bus-bars  in  parallel  ;  and  any  service  that  is  required, 
whether  for  lighting  or  power,  is  connected  either  to  the 
three  phases,  again  in  parallel,  or  between  two  of  them.  If 
no  current  is  being  taken  for  lighting  or  power,  there  is  an 
open  circuit  between  all  the  feeders. 

With  the  high-tension  constant-continuous  current  there 
is  always  a  closed  circuit.  The  generators  are  connected  in 
the  circuit,  in  series ;  any  service  that  is  required, 
either  for  hghting  or  power,  has  also  to  be  connected  in  the 
circuit  in  series.  A  generator  or  a  motor  that  is  out  of 
service  is  short-circuiled,  and  either  is  put  into  service  by 
opening  the  short-circuiting  switch. 

With  the  three-phase  method  of  distribution,  every  effort 
is  made  to  maintain  the  pressure  as  nearly  as  possible 
constant  at  the  terminals  of  lamps  and  motors  taking 
current  from  the  feeders. 

With  the  high-tension  continuous-current  system,  the 
strength  of  the  current  is  maintained  as  constant  as  prac- 
tical working  will  allow.  It  is  maintained  as  constant  as 
the  pressure  is  maintained  with  the  three-phase  system. 

With  the  three-phase  system,  if  any  considerable  amount 
of  load  is  suddenly  switched  on,  the  pressure  at  the  bus- 


bars is  lowered,  and  the  engineer  in  charge  of  the  generating 
station  provides  the  additional  current  necessary,  either  by 
allowing  one  or  more  of  the  generators  to  furnish  more 
current,  or  by  running  up  an  additional  generator  and  con- 
necting it  to  the  bus-bars. 

In  the  high-tension  continuous-current  system,  if  any 
considerable  load  is  suddenly  thrown  into  service,  the 
strength  of  the  current  passing  throughout  the  circuit  is 
reduced,  and  the  engineer  in  charge  of  the  generating  station 
takes  the  necessary  steps  to  add  to  the  pressure,  so  as  to 
bring  the  current  up  to  its  proper  strength.  lie  does 
so  by  either  increasing  the  pressure  furnished  by  one  or  more 
of  the  generators  already  in  service  or  by  running  up  another 
generator,  exciting  it,  and  switching  it  into  the  circuit. 

TiiK  Advantages  of  the  Hitiu-TEXsioN  Constant 

CONTINrOlS-ClKUENT    SYSTEM. 

As  the  writer  understands  them,  the  following  are  some 
of  the  advantages  of  the  high-tension  continuous-current 
system,  as  develojied  by  M.  Thury,  over  the  three-phase 
system. 

In  the  first  place,  there  are  two  cables  everywhere,  instead 
of  three.  This  in  itself  is  a  great  advantage  in  mining  work. 
Those  who  have  any  experience  of  mining  will  appreciate 
the  great  importance  of  keeping  everything  as  simple  as 
possible.  Everyone  who  has  had  anything  to  do  with 
making  connections  to  three-iihase  plant,  particularly  in  the 
awkward  positions  in  a  mine,  where  sometimes  connections 
have  to  be  made,  will  appreciate  the  advantage  of  the 
greater  simplicity  of  two  cables  over  three.  A\'e  do  not  know, 
it  is  probable  we  never  shall  know,  how  many  fatal  accidents 
have  been  caused  indirectly,  by  mistakes  in  connecting  up 
three-phase  apparatus  quickly,  in  a  flurry,  and  with  the 
service  alive. 

In  the  second  place,  it  appears  to  the  writer  to  be  a  veiy 
great  advantage  that  while,  with  the  three-phase  system,  the 
full  pressure  of  the  service,  less,  of  course,  any  drop  in 
voltage  due  to  the  passage  of  the  current  through  the  con- 
ductors on  its  way  to  any  particular  apparatu  s,  is  present 
everywhere,  with  the  liigh-tension  constant  continuous- 
current  system,  the  full  pressure  between  the  two  cables  is 
only  present  near  the  switchboard.  As  the  switchboard  is 
receded  from,  the  difference  of  pressure  between  the  two 
cables  decreases.  In  mining  work,  this  again  appears  to  the 
writer  to  be  a  matter  of  considerable  importance,  seeing 
that  at  the  face  of  the  coal,  after  allowing  for  all  special 
arrangements  for  supplying  the  different  districts,  the 
pressure  existing  between  the  two  conductors  of  the  service, 
would  be  comparatively  small.  Next,  it  will  be  remembered 
that  with  the  three-cored  cable  almost  universally  employed 
with  three-phase  work,  there  are  six  times  as  many  chances  of 
a  "  short "  as  there  are  with  the  high-tension  constant 
continuous-current  service.  With  a  three-core  cable  there  is 
the  possibility  of  a  "  short "  between  any  two  of  the  three 
cables,  and  between  any  one  of  them  and  the  lead  sheath  or 
armour.  The  difference  of  pressure  between  either  of  the 
conductors  and  the  lead  sheath  or  armour,  presuming  the 
neutral  to  be  ■"  earthed,"  is  of  course  only  5x  per  cent,  of 
the  pressure  between  any  two  of  the  conductors,  but  as  with 
a  3,000-volt  service  this  means  1,740  volts,  the  effects  of  a 
••  short "  to  the  armour  are  sufficiently  disastrous  to  that  core 
to  cause  trouble  in  the  other  cores  and  in  the  cable  generally, 
owing  to  the  heat  liberated  by  the  current  passing  up  to  the 
"  short,"  and  possibly  the  arc  at  the  "  short." 

A  point  may  be  noted  in  connection  with  this  which 
M.  Thury  has  mentioned.  With  three-phase  parallel 
working,  if  a  "  short  "  occure  anywhere  between  two  phases, 
the  whole  service  is  put  out  of  gear  untO  the  "  short  "  is 
taken  off,  and  the  cable  repaired.  Even  when  a  short 
occui-s  between  one  core  and  the  armour,  it  is  more  than 
probable  that  the  whole  of  the  service  will  be  temporarily  put 
out  of  gear,  owing  to  the  liberation  of  heat  mentioned  above. 
With  the  high-tension  constant  continuous-current  system, 
the  only  effect  of  a  "  short "  between  the  two  cables  any- 
where, is  the  cutting  out  of  the  apparatus  previously  in 
service  beyond  the  "  short." 

Next,  there  is  the  question  of  armouring.  The  Home 
Office  evidently  favours  the  use  of  armour  very  strongly. 
The  present  writer  has  no  need  again  to  repeat  his  objections 
to  the  use  of  armour.     He  will  only  mention  here  that  the 
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Home  Office  has  very  wisely  decreed  that  the  armour 
must  be  "  earthed  "  on  the  surface  ;  and  that  it  must 
be  maintained  absolutely  continuous.  As  readers  of 
what  the  writer  has  written  upon  the  above  subject  will  be 
aware,  this  is  one  of  his  greatest  objections  to  the  use  of 
armour.  If  the  armour  is  "  earthed  "  at  the  surface,  say, 
and  is  continuous  from  the  surface  to  the  pit  bottom,  and 
thence  perhaps  along  the  main  roads  where  falls  are  not  likely  ; 
if  a  fall  occurs  further  in-bye,  and  the  cable  is  broken, 
as  so  frequently  happens,  it  is  a  matter  of  very  great 
difficulty  to  thoroughly  repair  the  armour  :  so  that  the  con- 
ducting earth  path  by  way  of  the  armour,  wisely 
insisted  upon  by  the  Home  Office,  is  not  easily  arranged 
beyond  the  break.  As  he  has  also  pointed  out,  it  is 
particularly  difficult  to  make  the  armour  good  when  a  break 
occurs  in  a  three-phase  cable.  Joint  boxes,  of  course,  may 
be  used,  but  for  a  joint  bos  to  be  of  any  service,  for  three- 
phase  cables,  it  must  be  fairly  heavy,  and  the  writer  submits, 
it  is  not  an  easy  thing  even  with  joint  boxes,  to  keep  the 
armour  thoroughly  continuous  on  three-core  cables.  Their 
use  if  frequent,  might  add  seriously  to  the  sheath  losses 
referred  to  below.  On  the  other  hand,  with  high-tension 
constant  continuous-current  working,  if  the  concentric 
system  is  adopted,  as  would  be  convenient,  it  would  be 
absolutely  necessary  that  the  armour,  and  the  outer  con- 
ductor, which  are  virtually  one,  electrically  speaking,  should 
be  properly  jointed.  '  Unless  the  outer  conductor  was 
properly  jointed,  the  resistance  in  the  circuit  would  be 
increased,  and  if  the  joint  was  a  very  bad  one,  it  might 
mean  a  severance  of  the  circuit,  so  that  the  whole  system  was 
put  out  of  gear  for  the  time. 

Some  years  ago,  when  the  concentric  system  was  developed 
in  connection  with  parallel  working  of  the  medium  pressure 
continuous  currents,  it  was  claimed  by  the  eminent  firm  who 
had  worked  it  out,  and  who  were  exploiting  it,  that  the 
system  prevented,  or  at  any  rate,  very  consideralily  lessened 
the  possibility  of  shock.  It  appears  to  the  present  writer 
that  Lf  concentric  cables  were  adopted  with  the  high-tension 
contant  continuous-current  system,  the  chance  of  shock 
would  be  reduced  to  an  absolute  minimum,  and  with  a 
reasonable  amount  of  care  in  looking  after  the  apparatus, 
should  be  practically  eliminated. 

It  should  be  remembered  also  that  the  chances  of  shock 
with  the  high-tension  constant  continuous-current  system, 
would  be  considerably  lessened  in  the  working  of  most  muies, 
by  the  fact  that  the  pressure  between  the  live  cable  and  the 
return  conductor,  the  outer,  would  be  lessening  all  the  way 
from  the  surface  to  the  workings. 

Further,  it  should  be  perfectly  practicable  to  arrange  that 
it  was  very  difficult,  indeed,  for  anyone  to  get  a  shock  under 
conditions  similar  to  those  ruling  where  so  many  shocks  have 
been  received  in  mines  during  the  last  10  years.  It  will  be 
remembered  that  a  great  number  of  fatal  shocks  have  been 
received  by  men  touching  metal  objects  which  ought  to  have 
been  perfectly  harmless.  Thus,  a  man  taking  hold  of  the 
haulage  rope  of  a  coal-cutting  machine,  received  a  shock 
which  killed  him,  because  one  of  the  conductors  of  the  three- 
cored  trailing  cable  had  become  connected  to  the  case  of  the 
motor.  Apparently  it  had  been  impossible  to  protect  it  by 
"  earthing."  With  what  may  be  termed  very  ordinary  pre- 
cautions, with  precautions  that  can  easily  be  taken  in  every 
mine,  and  which  every  electrician  about  a  mine  knows  how  to 
arrange,  and  which  many  colliery  managers  know  also  how  to 
arrange,  such  an  accident  as  the  above  should  be  rendered 
practically  impossible  with  h.t.  constant  continuous-current 
and  concentric  cables.  In  another  case,  it  will  be  remem- 
bered, some  men  received  a  shock  by  touching  signal  wires, 
which  had  themselves  become  connected  to  the  three-phase 
service.  The  writer  believes  he  is  correct  in  saying  that,  in 
that  case,  the  armour  of  the  three-phase  service  had  become 
alive,  and  that  the  electric  signal  wires  had  touched  either  the 
live  armour,  or  some  other  metal  which  was  making  contact 
with  the  live  armour  at  some  other  part  of  the  mine.  With 
the  high-tension  constant  continuous-current  system,  worked 
with  concentric  cables,  it  should  be  almost  impossible  for  such 
a  case  as  this  to  occur. 

But  when  referring  to  the  question  of  shock,  it  should  not 
be  forgotten  that,  in  mining  work,  under  certain  conditions 
that  may  easily  arise,  it  has  been  shown  to  be  practically 
impossible  to  guard  everyone  from  the  chance  of  receiving  a 


fatal  shock  with  three-phase  currents.  Readers  of  the 
Electrical  Revikw  will  doubtless  remember  the  paper  read 
by  Mr.  W.  Wellesley  Wood  before  the  Newcastle  Section  of 
the  I.E.E.,  upon  "  Earthed  v.  Insulated  Neutrals  in  Colliery 
Installations."  In  the  volume  of  Transaclions  in  which  the 
paper  is  printed,  a  diagram  is  given,  in  which  a  case  is 
shown  where  a  man  actually  received  a  severe  shock, 
fortunately  not  fatal,  but  which,  under  quite  ordinary  circum- 
stances, might  have  been  fatal,  from  touching  the  case  of  a 
three-phase  electric  motor  that  was  connected  to  earth. 

As  will  be  seen  from  the  diagram,  particular  care  had 
been  taken  to  efficiently  "  earth  "  the  motor,  and  strictly  in 
accordance  with  the  new  Home  Office  Rules.  The  motor 
was  connected  by  means  of  an  "  earthed  "  wire  to  an  "  earth  " 
on  the  surface,  to  which  also  the  neutral  of  the  generator  was 
connected.  The  liability  to  shock  arose  from  the  fact,  to 
which  the  writer  has  frequently  called  attention  in  the 
Transactions  of  the  Institute  of  Mining  Engineers  and  else- 
where, viz.,  that  the  strata  of  a  mine  vary  in  their  electrical 
properties.  In  the  mine  in  question  there  was  a  consider- 
able thickness  of  high-resistance  strata  between  the  surface 
and  the  coal  seam  in  which  the  motor  in  question  was  fixed. 
Further,  the  ground  upon  which  the  motor  was  standing 
was  also  of  high  resistance.  Consequently,  when  a  leak  to 
"  earth"  developed  upon  one  of  the  cables  of  the  three-phase 
motor,  "  earth,"  or,  as  the  far  more  expressive  American 
term  "  ground "  would  more  properly  describe  it,  became 
alive.  Ground  in  the  neighbourhood  of  the  mot«r  was 
in  more  or  less  direct  connection  with  one  phase  of  the 
supply  service  ;  while  the  case  of  the  motor  itself  was  in 
direct  connection  with  the  "  earthed "  neutral.  Hence,  a 
man  standing  on  the  ground,  and  touching  the  case, 
would  get  a  more  or  less  severe  shock,  depending  entirely 
upon  the  nature  of  the  ground,  and  the  resistance  of  the 
fault. 

It  may  be  objected  that  something  of  this  kind  might 
occur  with  high-tension  continuous  currents.  The  reply  is 
that  it  is  not  as  likely  to  occur  ;  and  in  any  case,  there  are 
three  chances  of  the  conditions  arising,  necessary  for  a 
shock  between  ground  and  the  motor  case,  with  three- 
phase  working,  to  one  with  high-tension  continuous-current 
working. 

The  Question  of  Economy. 

And  behind  all  this  there  is  the  question  of  economy. 
There  will,  of  course,  be  cases  where  three-phase  working 
may  be  more  economical  for  special  reasons,  than  high-tension 
constant  continuous  current,  but  a  little  consideration  of  the 
matter  will  show,  the  writer  believes,  that  economy  is  all  in 
favour  of  the  latter.  The  volumes  of  Transactions  of  the 
Institution  of  Electrical  Engineers  for  some  years  past, 
are  full  of  very  ably  written  papers,  by  men  who  have 
taken  a  great  deal  of  trouble  to  investigate  the  sources  of 
loss  in  distribution  cables  in  towns,  in  which  high-tension 
alternating  currents  are  employed.  Mining  work  is  not 
town  work  ;  but  as  anyone  who  has  followed  raining  work 
and  town  work  closely  will  know,  mining  work  has  copied 
town  work  to  a  very  considerable  extent.  When  mine 
owners  were  pei'suaded  that  switchboards  were  necessary, 
the  first  switchboards  that  were  fixed  were  designed  on 
exactly  the  same  lines  as  those  that  were  then  in  use  in  town 
generating  stations.  In  fact,  it  would  not  be  too  much  to 
say,  in  the  writer's  opinion,  that  a  good  many  of  the  troubles 
that  have  arisen  in  connection  with  the  use  of  electricity  in 
mines,  have  been  due  to  the  fact  that  the  designers  of  the 
mining  plant  have  not  appreciated  the  difference  between 
the  conditions  ruling  in  mines  and  those  ruling  in  towns. 
There  are  certain  conditions,  however,  that  are  common 
to  both.  With  both  town  supply  services  and  mining 
electric  power  services,  the  same  conditions  rule  up  to  a  cer- 
tain point.  Where  three-phase  currents  are  employed  it  has 
become  the  common  practice  to  use  three-core  cables  in 
nearly  every  case,  the  cables  being  armoured,  with  single  or 
double  armour,  according  to  the  fancy  of  the  engineer.  It 
has  been  shown  very  clearly  in  the  papers  which  have  been 
presented  to  the  Institution  of  Electrical  Engineers  by  Mr. 
Mordey,  Mr.  M.  B.  Field,  Mr.  Miles  Walker,  and  others, 
that  there  are  several  important  sources  of  loss,  wherever 
alternating  currents  are  employed.  There  is  the  well-known 
transformer   loss.      The   writer    is   mentioning   that    first, 
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because  it  is  the  smallest  wmrce  of  loss  in  the  jjreat  majority 
of  mines.  Tt  is  the  common  practice  to  take  the  2,000 
or  :',00()  volts  directly  from  the  service  to  the  motors 
driviufj  hauliij^c,  fans  and  pumps,  where  the  power  is  above 
ii  certain  Kgure  ;  and  in  tliosi^  oases  there  arc  no  losses  due  to 
the  transformer  maj^netisation  currents.  In  all  ijnuips  of 
mines,  however,  there  are  a  certain  number  of  transformers,  it 
is  so  convenient  to  transform  down  to  some  low  pressure  for  a 
particular  service,  and  the  transformer  losses  may  be  in 
some  cases  at  least  appreciable. 

There  are  the  more  iiii]ior(.ant  losses,  however,  in  the 
cables  themselves;  the  loss  due  to  dielectric  hysteresis,  and 
the  loss  due  to  the  currents  generated  in  the  sheaths  and 
armour  of  the  cable,  and  to  the  majinetisations  and  demag- 
netisations of  ilie  armour.  Mr.  M.  I?.  Field,  in  a  paper  read 
before  the  Institution  of  Hlectrical  Kn<;ineers,  estimated  that  the 
loss  in  the  sheath  of  a  three-core  cable,  having  circular  cores, 
each  0'275  in.  radius,  with  distance  between  the  cores  of 
0"8  in.,  and  a  mean  radius  of  sheath  of  It);")  in.,  a  thickness 
of  lead  sheath  of  0-188  in.,  with  a  current  per  core  of  2U0 
amperes,  and  a  frequency  of  00  periods,  was  0'67  kvv.  per 
mile  with  a  lead  sheath  only,  and  8  kvv.  per  mile  with  steel 
armour. 

Taking  a  mine  with  5  miles  of  cables,  and  a  distribution 
by  means  of  three-phase  alternating  current  at  3,000  volts, 
the  writer  estimates  that  the  combined  losses  in  the  sheath 
of  the  cables  by  dielectric  hysteresis,  and  by  magnetising 
currents,  Ac,  in  transfurnKTs,  might  easily  be  in  the  neigh- 
bourhood of  r)00,()0(t  15.  of  T.  units  per  annum. 

And  this,  unfortunately,  is  not  the  whole  story.  The 
above  represent  the  k)sse8  which  cannot  possibly  be  got  rid 
of.  As  everyone  who  has  gone  into  the  matter  of  working 
with  alternating  current  knows,  the  actual  losses  are  nearly 
always  veiy  much  greater  than  those  that  would  occur  if 
every  precaution  weie  taken  to  reduce  them.  The  charging 
currents  for  the  dielectrics  of  the  cables  have  to  be  provided 
by  the  generators,  though  in  some  cases  they  go  to  assist  the 
exciting  currents  of  the  same  generators.  The  power  factor 
of  a  mine  service  as  a  whole  is  usually  fairly  low.  In  mining 
work,  in  fact,  the  idea  usually  is  to  keep  things  working.  It 
is  necessary  that  that  idea  should  be  uppermost.  Any  loss 
in  output  wouM  be  serious.  But  when  continuous  working 
is  ensured,  the  questions  arise.  Cannot  economies  be 
obtained  'i  Is  it  not  possible  to  work  the  thing  cheaper  ? 
pjlectricity  is  produced  in  generating  stations  in  mines, 
in  the  majority  of  cases  at  a  very  low  figure,  but  it  is  quite 
easy  to  practically  raise  the  cost  of  generation,  by  throwing 
away  a  large  portion  of  the  current  that  is  generated  :  and  that 
the  writer  maintains  is  done  to  some  extent  under  the  very 
best  conditions  with  three-phase  alternating  current,  and  to 
a  very  much  larger  extent  in  the  great  majority  of  cases. 
The  conditions  in  mining  work,  in  connection  with  the  use  of 
electricity,  are  very  much  the  same  to-  day,  as  they  were 
in  the  early  days  when  steam  was  applied  to  mining.  No 
one  thought  then  of  economising  in  the  use  of  steam  ; 
no  one  thinks  now  of  economising  in  the  use  of  current 
generated. 

The    tJVESTION   of   CbJLPLICATION    IN   THE    SWITCHBOARDS. 

There  are  a  number  of  other  points  the  writer  would 
lUve  to  have  dealt  with,  had  the  space  been  placed  at  his 
disposal.  He  will  only  now  mention  in  conclusion  that 
the  bug-bear,  as  it  appears  to  him,  of  the  supposed 
complication  iu  switching,  etc.,  with  high-tension  constant 
coutmuous  currents,  will  be  found  literally  to  be  a  bug- 
bear, and,  like  many  other  difficulties,  will  be  found  to 
be  easily  overcome  when  it  is  faced.  If  anyone  will  take 
the  trouble  to  go  into  the  question  of  the  switches  necessary 
iu  the  generating  station,  ;ind  at  the  different  points  where 
power  is  used,  with  three-phase  alternating  currents,  and 
with  high-tension  constant  continuous  currents,  he  will  find, 
the  writer  believes,  that  the  latter  has  slightly  the  advantage  in 
the  matter  of  simplicity.  It  is  claimed  by  M.  Thury  also  that  it 
has  great  advantages  in  the  working  of  motors,  in  the 
avoidance  of  loss  in  useless  resistances.  It  has  the  undoubted 
advantage  that  the  speed  of  motors  can  be  regulated 
easily,  and  within  wide  hmits,  and  with  as  many  steps  as 
may  be  desired. 

There  are  many  other  advantages  in  the  writer's  opinion, 
which  he  has  not  space  to  detail. 


ELECTRICAL  WORK  IN  CANADA. 


DtrRiNG  the  past  year  electrical  developments  in  Canada 
have  been  many  and  various,  and  constantly  from  all 
parts  of  the  Dominion  records  of  new  schemes  and  ex- 
tensions are  being  received.  We  are  indebted  for  the 
particulars  given  in  the  following  notes  to  the  Eleclrkal 
Nt'ii's,  Toronto. 

As  with  ourselves,  the  street-lighting  problem  is  in  a 
period  of  evolution,  and  in  many  of  the  towns  the  principal 
streets  are  being  well  equipped  with  ornamental  standards 
carrying  incandescent  lamps  or  fiame  arcs.  The  main 
shopping  centres  in  Vancouver  are  now  almost  entirely  pro- 
vided W'ith  ornamental  cast-iron  standards  spaced  from  85  to 
100  ft.  apart  and  carrying,  generally,  five  1')  or  100-watt 
tungsten  lamps  each  in  an  opalescent  globe.  By  the  close  of 
the  present  year  it  is  expected  that  some  800  standards  will 
be  in  use,  serving  about  7.J,  miles  of  street. 

In  a  number  of  streets  the  benefiting  property-owners  paid 
the  whole  of  the  installation  costs,  and  are  providing  IU  per 
cent,  of  the  cost  of  current,  the  remaining  25  per  cent,  being 
met  by  the  City  Council. 

The  lighting  service  is  at  110-220  volts  three-wire,  and 
for  the  main  streets  the  service  leads  are  brought  down  the 
poles  in  nearby  lanes,  and  run  thence,  through  fibre  conduit 
in  some  cases,  and  sherardised  conduit  in  others,  along  the 
sidewalks  to  the  standards.  For  any  future  underground 
work,  however,  it  has  been  decided  to  use  steel  armoured 
cable,  as  being  less  costly  in  labour  and  material,  and  as 
likely  to  obviate  many  of  the  minor  troubles  common  to  the 
usual  conduit  system. 

'J'wo  systems  of  lighting  are  in  use,  one  consisting  of  11-3- 
volt,  6'G-ampere  tungsten  lamps  in  series,  with  automatic 
cut-outs,  and  the  other  employing  standard  110-volt 
lamps. 

An  arrangement  has  just  been  made  for  a  trial  of 
(i.E.  ornamental  luminous  (flame)  arcs  in  certain  streets, 
the  City  Council  being  always  on  the  look-out  for  some- 
thing which  may  be  likely  in  any  way  to  suit  their  require- 
ments better. 


Section  op  Generatikg  Station  at  Magog,  Quebec. 


At  Moose  Jaw  (Assiniboia)  some  50  well-designed  5-light 
ornamental  standards  have  just  been  installed.  The  bases, 
which  are  20  in.  square,  are  cast  with  inside  lugs  to  take  the 
holding-down  bolts.  The  columns  are  fluted,  and  taper 
from  8  in.  diameter  above  the  base  to  4  in.  diameter  at  the 
top.  The  height  from  ground  to  top  of  top  globe  is 
14  ft.  8  in.,  from  ground  to  bottom  of  bottom  globe  10  ft., 
and  the  upper  and  lower  cross-arm  lamp  centres  are  24  in. 
and  SO  in.  respectively. 

Whilst  for  many  purposes  the  five-lamp  standard  is  par- 
ticularly suitable,  the  light  is  not  sufficiently  strong  for  wide 
streets  of  80  ft.  and  over,  and  in  a  large  number  of  places 
luminous  (flame)  arcs  are  being  adopted  therefor.  At 
Edmonton  (Alberta)  the  lighting  department,  on  a  careful 
examination  of  the  conditions,  and  after  visiting  many  cities 
in  the  various  provinces,  have  reached  the  conclusion  that 
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luminous  (flame)  arc  lighting  is  the  most  efficient  and  best 
adapted  form  for  the  business  centre  of  the  city.  In  the 
latter  city  the  increase  this  year  in  the  lighting  and  power 
demands  has  been  phenomenal.  A  new  2,000-kw.  steam 
turbine,  by  the  Willans  cV  Robinson  Co.,  is  being  installed, 
and  specifications  for  an  additional  one  of  4,000  kw.  are  now 
being  issued. 

An- interesting  hydro-electric  plant  has  been  inaugurated 
during  the  past  12  months  at  Magog  ((Quebec).  A  con- 
crete dam  144  ft.  long,  35  ft.  high  and  4.5  ft.  wide  at  the 
base,  has  been  built  across  the  river  at  a  point  which  gives 
a  20-ft.  head  some  two  miles  below  the  town.  vSix  stop  log 
sections  14  ft.  x  15  ft.,  and  two  blind  sections  are  provided, 
and  tumble  bays  break  the  force  of  the  falling  water.  To 
enable  the  racks  to  be  cleaned  and  repaired,  the  gate  chamber 
has  two  sets  of  stop  logs  also. 

The  present  installation  consists  of  two  Escher-Wyss  water 
wheels  of  the  twin  horizontal  type,  each  of  a  rated  capacity 
of  .'~!50  H.i".  at  150  R.P.M.,  with  a  guaranteed  full  load  effi- 
ciency of  81  per  cent.  The  turbine  gates  are  of  the  wicket 
type  controlled  by  Escher-Wyss  governors.  The  regulation 
is  3  per  cent,  variation  in  speed  on  a  25  per  cent,  change  of 
load,  and  15  per  cent,  on  a  100  per  cent,  change,  on  a  basis 
of  a  fly-wheel  effect  of  225,000  lb.  ft.  The  generators  are 
of  500  K^^■.  capacity,  2,400  volts,  00  cycles,  two-phase,  and 
have  a  full  load  efficiency  of  94"7  per  cent,  at  100  per  cent, 
power  factor. 

The  temperature  rise  is  35°  0.  for  24  hours'  run  at  full 
load,  and  at  25  per  cent,  overload  it  will  not  exceed  50^  C. 

The  stator  outside  diameter  is  14  ft.,  and  the  total  weight 
of  generator  50,000  lb.  The  two  50-KW.  shunt-wound 
exciters  are  driven  from  the  shafts  of  the  generators  by  silent 
chain  drives,  and  each  is  capable  of  exciting  both  machines. 
Double-throw  oil  switches  connect  the  generators  to  either  of 
two  sets  of  bus-bars,  and  the  outgoing  cables  from  the  latter 
are  protected  by  Garton  Daniels  lightning  arresters. 

I'he  transmission  lines  are  carried  on  35-ft.  cedar  poles, 
spaced  at  intervals  of  125  ft.,  and  consist  of  No.  0000 
B.  &  S.  bare  aluminium  wires,  21  in.  apart.  The  entire 
power  house,  70  ft.  long  x  29  ft.  wide,  is  built  of  rein- 
forced concrete,  and  space  is  left  for  a  third  unit  when  that 
becomes  necessary. 

In  quite  other  directions  also  electricity  is  playing  an 
increasingly  important  part  in  the  laying  out  of  Canadian 
cities,  a  case  in  point  being  the  new  fire-alarin  system 
recently  installed  at  Port  Arthur,  on  the  north  shore  of  Lake 
Superior. 

The  equipment  includes  a  four-circuit  repeater,  52  alarm 
boxes,  and  from  20  to  25  miles  of  No.  10  double-braided, 
hard-drawn  copper  wire.  Two  battery  sets  charged  by  a 
motor-generator,  together  with  tlie  necessary  charging  board 
and  circuit  panels,  are  located  in  the  central  fire  hall,  as 
well  as  a  protector  board  equipped  with  lightning  arresters 
and  fuses,  to  protect  the  magnets  of  the  various  station 
apparatus  against  damage  due  to  the  alarm  circuits  getting 
crossed  with  foreign  systems  in  any  way. 

The  street  boxes  are  of  the  non-interfering  type,  and  are 
divided  into  four  circuits  covering  the  entire  city.  Over 
each  box  a  red  light  is  placed,  rendering  location  easy  at 
night.  An  Ideal  punch  register  at  the  central  station  auto- 
matically records  any  signal  given,  and  stamps  out  the  number 
of  the  box  from  which  the  alarm  came,  on  a  tape.  At  the 
same  time  this  number  is  also  displayed  from  an  indicator 
over  the  station  gong,  as  well  as  being  struck  out  by  the 
tower  bell  in  the  belfry  over  the  fire  hall.  A  stop  clock  is 
part  of  the  equipment,  and  by  means  of  it  the  time  of 
receipt  of  a  call  can  be  recorded.  The  giving  of  an  alarm 
is  further  automatically  recorded  on  the  gong  and 
indicators  at  the  two  hose  houses,  and  is  received  on  gongs 
at  the  pumping  station,  as  well  as  at  the  chief's  residence. 
An  automa;tic  control  releases  the  horse  stall  doors  at  the 
first  blow  of  the  signal  from  any  street  box. 

The  four  circuits  are  entirely  separated,  but  a  call  from 
either  box  is  automatically  transmitted  over  the  whole  system 
by  means  of  the  repeater.  The  latter  is  positive  and  non- 
interfering  in  its  action,  and  will  allow  one  call  only  to  be 
transmitted  at  a  time  ;  no  confusion  is  caused,  therefore,  by 
two  calls  being  given  practically  simultaneously.  Either 
of  the  boxes  would  give  its  four  rounds  of  complete 
signal. 


PROCEEDINGS    OP    INSTITUTIONS. 


A  Single-Phase  I  Motor  with  Pole-Changing  Windings. 

By  J.  S.  Nicholson,  B.Sc,  A.M.I.E.E  ,  and 
B.  P.  Haigh,  B.Sc,  Assoc.M.Inst.C.E. 

(Abstract  of  papSr  read  before  t/ie  IHSTITVTIOV  OF  Electeical 
Engineeks,  London,  December  \2tli,  1912.) 

A  NEW  type  of  singrle-phaee  commutator  motor,  recently  installed 
in  the  James  Watt  Engineering  Laboratories  of  the  University  of 
Glasgow,  was  brought  to  the  notice  of  the  Institution  on  the 
occasion  of  its  recent  visit  to  Scotland.  This  motor,  which  is  the 
invention  of  one  of  the  authors,  may  be  termed  a  railway  motor, 
although  the  machine  tested  is  of  email  size  and  open  construction, 
suitable  for  experimental  work.  The  main  difference  between  this 
type  of  machine  and  other  commutator  motors  lies  in  the  use  of 
pole-changing  windings,  and  the  first  part  of  the  paper  deals  with 
the  principles  involved  in  the  use  of  tuch  windings  in  commutator 
motors. 

When  the  motor  has  to  work  over  a  wide  range  of  speed,  and 
especially  when  it  has  to  develop  a  heavy  torque  when  starting,  a 
commutator  is  necessary  to  ensure  that  the  bands  of  armature 
currents  are  kept  in  suitable  poeitions  relatively  to  the  flux,  so  that 
the  useful  flux  per  pole  shall  be  as  nearly  as  possible  identical  with 
the  total  flux  produced  by  the  field  magnets.  This  essential  prin- 
ciple being  common  ground  for  all  commutator  motors,  the  new 
motor  shares  in  many  of  their  characteristic  features  and  limit- 
ations. In  order  to  ascertain  the  proper  aim  of  a  pole-changing 
winding  applied  to  a  commutator  motor,  the  authors  make  a  brief 
comparison  between  two  ordinary  motors  of  equal  size,  developing 
equal  torques,  but  diifering  in  their  design  in  the  choice  of  the 
number  of  poles. 

The  stator  winding  of  their  motor  is  shown  in  fig.  1,  which 
shows  how  eight  or  four  poles  are  obtained  by  means  of  four  coils. 
When  these  are  coupled  in  the  two  pairs,  1,  2,  and  3,  4,  which  may 
be  connected  in  series,  as  in  fig.  1,  a,  or  singly,  or  in  parallel,  an 
eight-pole  field  is  produced,  covering  nearly  five-sixths  of  the  total 
pole  area  at  uniform  density.     By  reversing  the  currents  in  Coils  3 
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Fig.  1. 


and  i,  while  those  in  Coils  1  and  2  remain  unchanged,  as  shown  in 
fig.  1,  i,  the  directions  of  the  currents  in  four  of  the  eight  groups 
of  slots  are  such  as  to  fulfil  the  purpose  of  an  extra  main  winding, 
while  the  directions  of  the  currents  in  the  remaining  four  groups- 
are  such  as  to  neutralise  one  another. 

Comparing  the  motor  with  a  normal  repulsion  motor,  the  authors 
state  that  the  output  of  the  armature  is  not  greatly  reduced  by 
using  the  shortened-step  connections  suitable  for  pole  changing. 
The  pole-changing  motor  is,  therefore,  not  only  capable  of  develop- 
ing a  greater  starting  torque,  but  is  equally  efficient,  and  on 
account  of  the  shorter  armature  end  connectors  and  commuator,  is 
more  compact  and  simpler  in  construction  than  the  normal  design 
of  compensated-repulsion  motor. 

While  the  above  comparison  is  applicable  in  the  case  of  motors  of 
moderate  size,  suitable  for  multiple-unit  vehicles,  it  does  not  apply 
directly  to  large-sized  locomotive  motors.  The  compensated-series 
motor,  working  with  a  rectangular  field-wave  and  designed  with  a 
large  number  of  poles,  appears  to  give  better  results  than  the 
repulsion  motor  with  sinusoidal  field,  in  machines  of  large  size. 
The  pole-changing  motor  is  similarly  handicapped  by  its  sinusoidal 
field,  and  on  accoimt  of  the  distribution  of  its  windings  the  output 
is  not  greatly  increased  when  a  rectangular  field- wave  is  used.  The 
output  is,  therefore,  materially  less  than  that  of  a  series  motor 
with  the  greater  number  of  poles. 

The  authors  describe  four  methods  of  controlling  a  pole-charging 
motor  intended  for  railway  service.  Part  of  the  problem  lies  in 
making  provision  for  reversing  when  running  with  each  number  of 
poles,  and  in  each  case  the  motor  is  reversible  and  controllable  ovei; 
the  full  range  of  speed  in  both  directions.  The  motor  is  started  as 
a  repulsion  motor  with  the  greater  number  of  poles,  and  after 
running  up  to  half  speed  is  changed  over  to  the  lower  number  of 
poles,  running  as  a  compensated-repulsion  motor  excited  by  a 
magnetising  current  in  the  armature. 

The  motor  installed  in  the  .lames  Watt  Engineering  Laboratories, 
which  embodies  the  principles  dealt  with  in  the  paper,  is  directly 
coupled  to  a  small  generator  which  acts  as  a  load.  The  output  of 
the  motor  is  controlled  by  regulating  the  excitation  and  load  resist- 
ances of  the  generator,  and  is  measured  by  the  torque  transmitted 
from  the  msgnet-wheel  to  the  stator  of  this  machine.  The  stator, 
which  is  mounted  on  ball  bearings,  carries  a  graduated  arm  with  a 
movable  weight,  and  a  counterpoise  is  fitted  so  that  the  complete 
alternator  is  balanced  on  its  ball  bearings  when  the  moving  weight 
is  almost  at  its  innermost  position.     The  torque  developed  is  there- 
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'ore  proportional  to  the  distance  the  weight  has  to  be  movtd  ont- 
wards  in  order  to  effect  a  balance.  The  movinf;  weight  is  fitted 
with  a  vernier,  and  a»  the  alternator  is  balanced  with  a  slow  period 
of  oscillation  and  has  little  friction  in  its  ball  btarinjrP,  it  is  pfjs- 
sible  to  measure  the  torque  with  remarkable  exactitude,  the  error 
bointr  within  one-thousandth  part  of  full  load. ' 

The  motor  tested  is  one  rated  at  10  H.I',  at  I.'jO  volts,  30  cycles, 
this  size  beinp  chosen  to  suit  the  supply  available  in  the  labor- 
atories. The  stator-windinjf  is  similar  to  that  shown  in  6g.  1, 
and   is  arranged   for   eight  and    four  poles,  so   that   the    speeds 
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corrf tpcnding  to  hjnchiincus  lunnirg  are  respectively -loO  and 
900  li.P.M.  The  motor  was  built  by  Mesers.  Mavor  i;  Conlscn,  Ltc"., 
Glafgow,  to  the  authors'  design. 

The  motor  was  run  with  eight  pok s  as  a  plain  repulsicn  moior 
and  with  four  poles  as  a  compensated  repulsion  meter  with  eight 
working  brushes,  connected  together  in  four  pairs. 

Curves  giving  the  relation  lictween  the  speed  and  line  current  of 
the  machine,  supplied  at  various  voltages,  are  shown  in  tig.  2.  The 
two  sets  cf  curves  correspond  to  eight  and  four  poles  respectively, 
and  it  will  be  noted  that  the  working  speed  ranges  are  in  the 
neighbourhood  of  the  synchronous  speeds  of  4.50  and  900  K.f  M. 
In  fig.  3  the  torque  (.measured  in  "  equivalent  horse-power  at 
1,000  R.i'.M.")  is  plotted  as  a  function  of  the  speed.  It  will  be 
noted  that  the  curve  for  200  volts  with  eight  poles  approximately 
overlaps  the  curve  for  100  volts  with  four  poles,  and  it  follows 
that  if  the  connections  are  changed  over  from  one  of  these  ranges 
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to  the  other,  the  motor  continues  to  run  against  any.  given  torque 
at  approximately  the  same  speed,  and  no  mechanical  shock  is 
experienced.  For  lower  speccs  the  eight-pole  winding  is  supplied 
from  trarsformer  tappings  giving  120,  150,  or  ISO  volts  :  while  for 
higher  speeds  the  four-pole  connections  are  used  with  120  or  I.-jO 
volts.  The  dotted  lines  indicate  the  speeo's  at  which  the  con- 
tactors are  operated  in  order  to  maintain  a  high  and  fairly  uniform 
torque  during  the  starting  period.  These  speeds  are  300,  460, 
650  andfiCOK.PM.  Durirg  this  process  the  torque  varies  between 
13  and  S  "  h.p.  at  l.COO  k.p.m."  A  higher  average  torque  may 
naturally  be  maintained  by  changing  over  at  somewhat  lower 
speeds,  and  in  this  case  the  motor  is  liable  to  spark  slightly  when 
subject  to  the  extra  load.  This  is  especially  noticeable  when 
changing  over  to  four  poles  at  the  lower  speeds,  and  on  this 
account  it  is  preferable  to  use  the  200-volt  eight-pole  tapping  in 
place  of  the  corresponding  lOO-volt  fcur-pole  connection. 

It  is  not  intended  to  suggest  that  the  pole-changing  motcrjis 
in  general  preferable  to  the  compensated-series  machine  as  a  traction 
motor.  Where' low-frequency  current  is  employed,  it  appears  that 
the  latter  machine  is  simpler  and  equally  satisfactory,  as  good  com- 
mutation is  obtainable,  together  with  a  sufficiently  h'gh  power-factor 
to  meet  practical  requirements.  When  a  higher  frequency  is  em- 
ployed, the  repul.sion  motor  in  which  armature  excitation  is 
employed  gives  a  materially  higher  power-factor  than  the  series 
machine,  and  it  may  be  that  the  pole-changirg  motor  marks  a 
sufficiently  great  advantage  over  the  normal  repulsion  mutor,  as 
regards  commutation,  to  warrant  the  use  of  the  higher  frequency. 


The  discussion  was  opened  by  Dr.  S.  P.  Smith,  who,  while  appre- 
ciating'the  work  carried  out  by  the  authors,  felt  that  the  motor 
was  not  cue  that  would  establish  itself  for  single-phase  railway 
work.  It  was,  he  thought,  impossible  to  build  a  plain  repulsion 
motor  of  the  size  required  for  a  locomotive,  say.  of  1,000  to 
2,000  H.P.,  and  he  felt  satisfied  that  it  would  not  be  possible  to 
make  a  satisfactory  machine  of  the  type  suggested  by  the  authors 
of  500  H.P.,  as  they  had  the  added  complication  of  pole  changing. 


Moreover,  the  motor  was  tied  to  synchronism  :  it  gave  only  two 
efficient  speeds — synchronons  and  double  synchronous.  The  com- 
mutator ■v,b»  intredncid  to  get  over  the  frequency  difficulty  in  the 
comper  sited  series  motor,  but  it  did  not  effect  this  in  the  authors' 
machite,  and  he  thought  it  did  not  carry  them  any  nearer  to  the 
desirable  single-phase  railway  motor. 

Mr.  RofJKR  P.MiTii  said  the  authors  had  themselves  pointed  ont 
almost  as  many  disadvantagi  s  as  aeivantages  in  their  design,  and 
left  it  to  the  judgment  of  their  hearcis.  It  appeared  that  the  rotor 
was  shorter  than  that  of  a  corn  spending  repulsion  motor,  but  any 
saving  in  dmensions  for  railway  work  should  be  in  diameter,  and 
unless  the  new  motor  showed  a  c<  mpaiative  saving  in  weight,  its 
advantages  would  not  be  many  for  railway  use.  He  asked  whether 
it  was  always  possible  to  arrange  a  smooth  changeover  from  the 
eight  to  the  four-pole  connection.  lie  assumed  from  the  paper  that 
the  advaritcges  of  this  machine  cnly  came  in  at  over  25  periods — 
the  highest  usual  figure  for  railway  work. 

Mil.  W.  M.  MoBDEV  suggested  that  the  authors  might  profitably 
carry  out  experiments  with  their  machine,  using  a  fixed  rotor  and 
stator,  with  a  view  to  obtaining  the  iron  loss  with  a  rotating  field. 

Mr.  W.  Vj.  Blbnam)  thought  the  worst  feature  of  the  ("esign  wa.^ 
the  large  initial  current  at  starting,  which  was  the  trtuble  with  a.c 
motors  generally.  He  favoured  the  straight  series  machine,  ViDt. 
had  always  found  better  results  from  repulsion  motors,  and  he.- 
considered  that  for  slat'onaiy  work,  if  a  motor  was  used  for  any 
length  of  time,  a  plain  slip-ring  motor  would  give  the  best  resnlt. 

Mr.  Haigh,  in  replying,  said  the  diffitully  in  regard  to  startirtf 
and  sparking  was  the  same  in  all  the  three  motors  referred  to.  The 
synchronous  character  of  the  repulsion  motor  was  overstated  ;  it  was 
not  like  an  induction  motor.  The  pole  ihanging  motor  was  only 
suited  for  small  sizes,  and  the  moderately  hiiih  frequency  suggested 
was,  for  railway  work,  say,  25  pericds.  Taj  pings  from  the  lri.ns- 
former  could  be  easily  arranged  to  give  a  smooth  chtrgi-over 
between  the  different  pole  connections. 

>ru.  Nicholson  added  that  they  were  carrying  out  ejperimeutB 
to  ascertain  the  iron  loss  in  the  machine. 


The  International  Elect rotechiical  Commission. 

On  December  19th  Pkok.  Silva.nl'S  Tho>ii;ON  delivered  a  lecture 
on  ''The  Work  of  the  International  Electri. technical  tomuii.-c.on," 
at  the  Institution. 

In  the  course  of  an  interesting  address  he  dealt  chrenolcgi,.alIy 
with  the  events  which  have  led  up  to  the  present  time,  illu-tra1ing 
the  necesi'ity  for  internatioral  agreement  and  uniformity  in  the 
matter  of  standards,  definitions,  symbols,  4;o.,  by  many  well-knowa 
examples. 

He  traced  the  inception  of  the  idea  of  inte  rnational  sts  ndards  to  a> 
paper  by  SirChas.  Bright  and  Prof.  Clarke  Maxwell,  touching  on  the 
various  events  which  intervened  between  that  time  and  the  Inter- 
national Electrical  Congress  of  St.  Louis  in  19ii4,  when  Col.  R.  E, 
Crompton — the  present  hon.  secretary  of  the  Commission — read  a> 
paper  on  electrical  standardii-aticn,  the  discussion  on  which  ulti- 
mately led  to  the  formal  constitution  of  the  present  permanent  Com- 
mission in  1906  under  the  presidency  of  the  late  Lord  Kelvin. 

Since  then  the  work  of  the  Commission  has  been  continued  under 
the  successive  presidencies  of  Prof.  Elihu  Thomson  and  Prof.  Dr.  E. 
Budde,  and  the  1908  Meeting  in  London,  the  Brussels  Conference  of 
1910,  and  last  year's  Turin  Meeting  have  been  held,  while  future 
meetings  in  Berlin,  next  year,  and  San  Francisco,  in  1915,  have  been, 
arranged. 

In  the  course  of  his  remarks.  Prof.  Thompson  explained  the 
working  and  organisation  of  the  Commission,  the  formation  of  the- 
Special  Committees  to  deal  with  the  preliminary  details  of  subject."" 
brought  forward,  and  the  progress  which  has  been  made  in  such 
matters  as  nomenclature,  symbols,  &c. 

He  further  emphasised  the  world-wide  approval  of  the  Com- 
mission's objects  as  evidenced  by  the  probable  formation  of  electro- 
technical  Committees  in  Australia,  New  Zealard.  Sism,  South  Africa 
and  South  American  countries,  scrre  of  which  have  already  takeri 
this  step.  Detailed  information  on  this  subject  is,  of  course, 
contained  in  the  published  reports  of  the  Commission  and  the 
Institution  Journal. 

At  the  conclusion  of  the  address.  Col.  CEOiiPTOx  said  he  himself 
had  not  been  able  to  realise  the  great  develoimint  which  had  taken 
place,  in  regard  to  which  English  electrical  ergineers  could  con- 
gratulate themselves.  All  the  countries  which  had  taken  part  haei 
already  gained  from  the  mutual  work,  and  he  felt  wholly  a  gainer 
by  his  own  exertions  in  that  connection.  He  concluded  by  paying: 
a  tribute  to  the  work  of  the  secretary.  Mr.  Le  Maistre. 

Prof.  Miles  Walker  said  the  main  benefit  of  the  work  accom- 
plished now  was  in  the  direction  of  machinery  ;  as  to  nomenclature, 
he  thought  the  only  fault  was  the  small  number  of  words  dealt 
with,  although  he  appreciated  the  labour  involved.  He  urged  that, 
no  hesitation  should  occur  in  adopting  foreign  words  where  thev- 
were  more  appropriate  than  English  ones,  givirg  instances,  anei 
further  suggested  the  advisability  of  employirg  sketches  when-! 
possible  instead  of  long  descriptions.  Symbols  for  mathematical, 
use  should  never  be  letters,  which  should  be  displaced  by  a  distinct, 
notation. 

Mk.  Robt.  Hammond  caused  some  amusement  by  remarking  that 
as  hon.  treasurer  of  the  I.E  E .  he  had  attended  with  a  view  to 
hearing  what  the  Institution  had  got  for  its  expenditure  on  the 
delegates,  and  had  heard  with  pleasure  that  Prof.  Thompson  had- 
had  a  very  good  time.  He  thought  the  Institution  was  entitled 
to  hear  from  time  to  time  an  account  of  the  work  accomplished,  and 
defended  the  latxiurs  of  the  Nomenclature  Committee,  explaining- 
the  difficulties  which  had  to  be  contended  with,  a  matter  which  was 
also  mentioned  by  Mr.  A.  P.  Trotter,  who  pointed  out  that  the  Com.- 
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mittee  was  merely  trying,  in  the  first  place,  to  record  the  accepted 
usage  of  words  by  British  engineers,  and  that  later  the  difficulties 
of  international  ageemcnt  would  have  to  be  overcome. 

Efiference  having  been  made  to  the  use  of  the  word  "  Kelvin," 
Mb.  Trotter  said  that  20  years  ago  Sir  Court€iiay  Boyle  advised 
the  President  of  the  B.  of  T.  to  adopt  the  name  "  Kelvin  '  for  the 
'■  unit."  The  President  cordially  approved,  and  the  decision  was 
communicated  to  the  electrical  Press  of  that  day  ;  a  fortnight 
afterwards,  Lord  Kelvin,  on  grounds  of  mere  modesty,  desired  that 
it  should  be  withdrawn.  Xo  one  need  wait  for  any  authority  to 
use  it ;  it  had  been  already  officially  sanctioned,  and  it  only 
remained  for  them  to  use  it. 

Pbof.  Thosipsos  briefly  replied  to  the  various  speakers, 
indicating  a  preference  for  the  term  "continuous'  rather  than 
"direct"  current,  which,  however,  could  not  be  arbitrarily 
enforced.  The  question  of  mathematical  symbols  was  outside  the 
scope  of  the  Commissions  woik  ;  the  question  of  printing  would 
have  a  great  influence  on  any  new  symbol  adopted. 


Modern  Methods  of  Indirect  Lighting. 

A  PAPER  under  this  title  was  read  by  Messes.  F.  W.  Willcox  and 
H.  C.  Wheat,  before  the  Illi'misating  Engineeeiso  Society, 
on  December  3rd.  The  authors,  after  a  brief  description  of  various 
forms  of  direct  and  semi-indirect  lighting,  claimed  that  indirect 
lighting  was  an  improvement  on  the  other  systems  for  the  follow- 
ing reasons: — While  on  the  score  of  pure  physical  efficiency  (m 
lumens  per  watt)  indirect  lighting  may  stand  below  other 
systems,  yet  in  point  of  visual  efficiency  its  general  results  are 
comparable,  and  in  many  cases  superior,  to  those  given  by  direct 
lighting.  The  efficiency  of  indirect  lighting  depends  very  largely 
on  the  appliancEs  used.  The  development  of  the  "  Eye-rest  "  system 
has  given  to  indirect  lighting  an  economy  comparable  with  that 
of  the  best  systems  of  direct  lighting,  and  higher  than  that  found 
in  the  general  run  of  direct  lighting  installations.  The  substitution 
of  eye-rest  lighting  for  direct-lighting  has.  in  numerous  cases, 
resulted  in  improved  illumination  and  reduced  current  consumption. 
Theoretically,  the  ideal  direct  lighting  installation  must  have  a 
higher  energy  efficiency  than  indirect  lighting,  because,  in  the  latter 
case,  the  light  has  to  undergo  double  reflection  ;  the  great  point, 
however,  about  indirect  lighting  is  that  it  enables  one  to  get  from  a 
single  point  a  more  evenly  distributed  illumination  than  can  be 
obtained  from  a  much  larger  number  of  direct  lighting  units. 
In  other  words,  the  man  who  has  become  converted  to  the 
desirability  of  a  uniform  general  illumination  can,  by  sub- 
stituting an  eye- rest  fitting  for  a  single  direct  lighting  point, 
make  the  intensity  of  illumination  en  the  working  plane 
approximately  even.  Without  the  aid  of  indirect  lighting  he 
would  need  in  a  fair-sized  room  at  least  half  a  dozen  direct 
lighting  units  to  accomplish  this.  Therefore,  in  view  of  the 
usual  type  of  installation,  with  its  strictly  limited  points,  indirect 
lighting  is  actually  and  practically  more  economical  than  direct 
lighting,  because  it  provides  an  ideal  illumination  with  a  minimum 
of  wiring  extension  or  alteration  to  the  wiring. 

Glare  is  undoubtedly  reduced  to  a  minimum  by  the  indirect 
system  of  lighting.  The  lamps  themselves  are  completely  hidden, 
and  the  greatest  surface  brightness,  that  en  the  ceiling,  is  very  much 
lower  than  with  other  forms  of  lighting.  The  large  area  of  the 
reflecting  surface,  i.p.,  the  ceiling,  ensures  perfect  light  diflfusion, 
with  a  total  absence  of  the  uncomfortable  effects  associated  with 
glare. 

In  respect  of  shadow  effect,  indiiect  lighting  stands  pre- 
eminent. Shadows  are  less  dense,  and  have  softer  edges  than  in  the 
case  of  direct  lighting.  Indirect  lightii  g,  however,  is  not  shadow- 
less— it  would  be  objectionable  if  it  were.  Indirect  lighting  does 
not  affect  the  natural  contrasts  of  light  and  shade  given  by  good 
daylight  illumination,  and  thus  there  are  no  flat  or  monotonous 
effects  snch  as  accompany  cornice  or  cove  lighting. 

A  diffu=ed  illumination  is  produced  resembling  the  effects  of  day- 
light entering  a  room  through  a  skylight  or  obscured  glass  roof. 
By  proper  tinting  of  the  walls  the  light  can  be  toned  to  give  rich 
warm  attractive  effects.  Harsh  contrasts,  glare  and  heavy  shadows 
are  eliminated,  and  the  architectural  features  of  the  room  are  shown 
to  the  best  advantage. 


RECENT      IMPROVEMENTS      IN      MERCURY 
VAPOUR  RECTIFIERS  OF  LARGE  POWER. 


Aj;  account  appeared  in  these  columns  some  two  years  ago  giving 
particulars  of  a  mercury  vapour  rectifier  of  large  size  in  which  sheet 
steel  cylinders  took  the  place  of  the  usual  glass  containing  vessel. 
Since  that  time  further  improvements  and  alterations  have  been 
suggested  by  the  experience  gained,  and  some  account  of  these  and 
of  the  first  completed  European  installations  are  given  by  Herr  B.  B. 
Shafer  in  the  l^iektrotechiiistie  /eH.sihrift  for  Xovember  7th. 

The  form  of  joint  originally  adopted,  and  consisting  of  a  double 
packing  of  asbestos  or  similar  material,  with  a  layer  of  mercury 
between,  has  proved  thoroughly  satisfactory.  Fig.  1  shows  this 
joint  as  used  on  the  main  enclosing  tube,  g  is  the  wall  of  the  steel 
tube  turned  at  the  lower  end,  and  ha^  ing  a  ring  a  shrunk  on  to  it. 
This  ring  is  bolted  to  the  base  h,  and  exerts  a  uniform  pressure  on  the 


asbestos  packing  c,  leaving  the  space  e  for  the  mercury.  Exhausted 
vessels  sealed  in  this  way  have  been  sent  by  rail,  and  have  arrived  at 
their  destination  with  unimpaired  vacuum.  Fig.  3  shows  the 
arrangement  for  leading  in  the  upper  electrode.  It  will  be  seen  that 
a  single  nut  applied  outside  holds  the  whole  in  position,  and  at  the 
same  time  provides  a  simple  means  of  taking  up  any  slack  in  the 
asbestos  packing  if  this  should  be  necessary  at  any  time. 

Although  the  jointing  employed  has  thus  proved  itself  satis- 
factory, it  was  soon  found  that  some  modification  of  the  internal 
arrangement  of  the  electrodes  was  necessary  if  "  back-firing  "  (or 
the  flow  of  current  in  the  reverse  direction,  instead  of  only  in  the 
rectified  direction)  were  to  be  avoided.  This  back-firing  trouble  has 
long  been  known  to  occur,  especially  with  higher  voltages,  such  as 
220   or  more,  and   with   higher  outputs.     Xormallv   the  current 


Fig.  3. 


flowing  through  the  rectifier  in  the  reverse  direction  is  a  matter  of 
only  a  few  mUli-amperes,  and  of  quite  negligible  importance. 
Occasionally,  however,  the  valve- like  action  of  the  rectifier  will 
disappear  suddenly,  and  current  flows  equally  readily  in  both 
directions,  and  this,  with  the  connections  ordinarily  adopted,  means 
the  complete  short-circuiting  of  the  supply.  With  the  older  glass 
rectifiers  this  occurrence  generally  resulted  in  the  destruction  of 
the  glass  vessel,  whilst  with  the  new  steel  apparatus  an  explosive 
blowing  of  the  fuses  at  least  follows. 

As  a  result  of  lengthy  experiment,  it  was  found  that  "  back- 
firing "  may  occur  : — 

1.  If  the  vapour  pressure  in  the  exhausted  vessel  bccmes  too 
great,  and  so  permits  the  discharge  to  change  from  the  harmless 
glow  discharge  into  an  arc-like  discharge. 

2.  If  the  electrode  normally  intended  for  the  anode  comes  into 
contact  with  the  condensed  drops  of  mercury  dripping  back  to  the 


cathode,  under  snch  circumstances  the  ancde  develops  the  same 
characteristics  as  the  mercury  cathode. 

3.  If  the  solid  electrodes  lie  in  the  path  of  the  so-called  "  nega- 
tive flame."  or  stream  of  hot  conducting  vapour  rising  from  the 
cathode. 

The  question  of  a  sufficiently  high  vacuum  can  be  satisfactorily 
dealt  with  in  practice,  but  points  (2)  and  (3)  require  a  complete 
modification  of  the  arrangement  originally  adopted.  Following 
the  construction  adopted  in  the  glass  rectifiers  used  in  America  for 
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very  liigh  u.r.  voltuueH,  euoh  a»  0,000  or  8,000,  the  miw  steel  recti- 
fiers are  now  arrnnKe(l  witli  tlie  anodes  enclosed  in  lonp  protecting 
hoods,  and  removed  from  the  centre  line  directly  over  the  cathode 
and  placed  close  to  the  Hides  of  the  vessel. 

t  One  (frcat  additional  advantaRc  of  this  arranfrcment  is  that  it 
lends  itself  to  the  use  of  a  niimlier  of  small  anodes  in  parallel 
instead  of  one  large  one,  and  this  prevents  overheating  and  vapor- 
isation of  the  anode  material. 

I  The  new  arranptement  is  shown  in  6g.  2.  Here  the  cathode  at 
the  bottom  of  the  vessel  is  separated  from  the  anodes  by  a  non- 
conductintr  screen  with  a  central  openinR.  The  conductinj;  part 
of  the  vapour,  after  passinjf  through  this  opening,  is  deflected 
towards   the   various  anodes  whilst  the  non-conducting   portion  is 

Fio.  r>. 
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A  smaller  rectifier  of  20-K\v.  capacity  and  self-exciting  is  in  use 
in  a  sub-station  at  Strassburg,  giving  110  to  160  volts  for  use  in  a 
small  local  D.c.  network,  and  for  charging  a  stand-by  battery.  In 
this  case,  three  separate  rectifiers  of  100  am)>ere8  output  each  are 
installed,  one  of  them  being  a  spare. 

Another  larger  self-exciting  rectifier  of  :HO0-kw.  capacity  ha« 
recently  been  erected  at  an  engineering  works  in  Mannheim.  It  is 
supplied  from  a  3,1  nO-volt  three-phase  ."■0  ~  circuit  through  a  trans- 
former, arranged  to  give  out  low-tension  six-phase  currents,  which 
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are  rectified  into  a  direct  current  of  2  X  220  volts,  with  practically 
no  pulsations.  Complete  elliciency  and  other  tests  are  now  being 
carried  nut  on  this  plant,  and  will  be  published  later. 

Teats  on  various  rectifiers  have  shown  that  the  pressure  drop  in 
the  arc  is  as  low  as  117  volts,  with  a  7-cm.  gap,  and  14  volts,  with 
a  2.")-cm.  gap,  between  electrodes.  The  temperature  of  the  iron 
anode  in  the  case  of  a  32  sq.  cm.  anode  loaded  with  30  amperes,  was 
found  to  be  from  5.^0°  to  650'  C.  The  temperature  at  the  hottest 
point  in  the  arc  was  about  1,000°  C. 

The  amount  of  the  reverse  current  was  only  about  '4  milliampere 
at  a  load  of  110  volts  and  30  amperes,  and  6  milliampere  at  a  load 
of  CiO  amperes.  As  the  voltage  is  raised  the  reverse  current  also 
increases,  but  not  nuite  in  proportion. 

In  conclusion,  the  following  weight  comparison  between  these 
mercury  vapour  rectifiers  and  ordinary  high-speed  rotary  converters 
is  given  :  — 

Appro::,  total  weight  in  lb. 
i^u.  oiiiiiiu.  Mercury  rectifier.       Rotary  coaverter. 

20  100  1,040 

40  470  1,820 

ir,  760  2,880 

100  1,060  4,200 


partly  cut  off  by  the  screen  before  enteriii^  the  anode  chamber  at 
all,  and  partly  rises  up  vertically  through  the  opening — in  either 
case  avoiding  all  risk  of  coming  into  contact  with  the  anodes. 

This  type  of  rectifier  lends  itself  especially  well  to  polyphase 
work,  the  various  anodes,  in  a  single  enclosing  vessel,  being  dis- 
tributed amongst  the  different  phases,  as  shown,  e.i/.,  in  fig.  J,  for 
the  case  of  a  three-phase  supply. 

The  peripheral  arrangement  of  the  anodes  also  enables  a  large  and 
effective  cooling  chamber  to  be  easily  fitted  above  the  rectifier  in 
much  the  same  way  as  that  used  with  the-  small  power  glass 
rectifiers.  Figs.  6  and  6  show  the  arrangement  of  the  anodes  and 
cathode  respectively  of  a  lnO-KW.  rectifier,  whilst  fig.  7  shows  the 
general  arrangement  of  a  finished  100- K\V.  rectifier. 

Amongst  the  other  improvements  introduced  as  a  result  of 
extended  experience  is  an  arrangement  for  measuring  the  state  of 
the  vacuum.  The  vacuum  required  is  a  high  one  of  the  order  of 
'01  mm.  of  mercury  or  less,  and  no  convenient  direct  method  of 
measuring  this  is  available,  consequently  an  electrical  indirect 
method  has  been  adopted,  as  shown  in  fig.  8.  In  this  apparatus 
the  fact  that  the  conductivity  of  the  gap  between  an  anode  and 
the  active  cathode  depends  greatly  on  the  vacuum,  is  made  use  of. 
If  the  ordinary  supply  voltage  is  applied,  and  a  suitable  ammeter  is 
introduced  into  the  circuit,  the  indications  of  the  instrument  (after 
calibration  with  a  McLeod  gauge)  serve  as  a  very  delicate  indicator 
of  the  state  of  the  vacuum. 

Another  arrangement  for  the  same  purpose  is  shown  in  fig.  '.I. 
A  glass  chamber  containing  an  iron  wire  resistance  is  connected  to 
the  rectifier  chamber  and  a  voltage  is  applied  to  the  resistance 
through  an  ammeter.  The  current  flowing  depends  on  the 
temperature  of  the  wire,  which  itself  varies  with  the  vacuum 
owiag  to  the  greater  or  less  heat  conductivity  of  the  surrounding 
gas. 

B)th  these  arrangements  are  suitable  for  mounting  on  the 
switchboard  at  a  distance  from  the  rectifier,  and,  if  desired,  they 
an  be  made  to  operate  alarms  when  the  vacuum  becomes  defective. 

With  regard  to  the  actual  plant  in  practical  operation  up  to 
present  time  the  following  particulars  are  given  : — Since  November, 
1911,  a  220-volt  80-K\v.  rectifier  has  been  in  regular  use  in  an  iron 
foundry,  and  has  been  supplying  the  whole  power  plant  for  some 
10  hours  daily.  The  supply  is  a  single-phase  one  at  2,850  volts 
4."i'3  ~.  In  this  case  the  continuous  excitation  of  the  cathode  is 
maintained  by  a  small  rotary  converter  of  r4-KW.  output,  hut 
this  might  equally  well  be  replaced  by  a  small  stationary  rectifier 
When  the  current  taken  from  the  rectifier  exctels  about 
200  amperes,  it  is  found  necessary  to  keep  the  vaouuai  pump 
running  continuously,  but  for  smaller  loads  this  is  not  ncce'-sary. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Stngc  Lighting  B.T.H.  Lens  Arc  Lamps. 

Tin:  British  Thomshx-Houston  Co.,  Ltd..  of  Mazda  House, 
77,  Upper  Thames  Street,  E.G.,  have  brought  out  a  lens  or  spot 
lamp  for  theatrical  purposes,  designed  to  withstand  the  rough  usage 
to  which  snch  apparatus  is  constantly  subjected.     The  mechanism 


Fig.  1. 


Lamp. 


is  of  extreme  simplicity  and  reliability.  The  lamp  is  of  the  "  hand- 
feed  "  type,  and  is  easily  adjusted  ;  after  the  first  adjustment  of  the 
carbons,  an  arc  can  be  maintained  without  interference    for   30 
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minutes  or  more.  It  can  be  tilted  in  any  direction  while  burning, 
without  readjustment  and  without  fear  of  the  lamp  parts  earthing 
on  to  the  casing. 

The  lamp  box  is  a  solid  aluminium  casting-,  with'an  aluminium 
door  held  closely  against  a  rabbet  set  in  the  box  casing,  by  self- 
closing  phosphor-bronze  spi"ing  hinges,  thus  preventing  leakage  of 
light.  The  lamp  and  lens  frame  are  well  ventilated  ;  the  orifice  is 
adapted  for  standard  lenses  of  ik  in.  or  ti  in.  diameter,  expansion 
being  allowed  for  in  either  case. 

Focusing  is  accomplished  by  the  operation  of  a  carriage  rod,  to 
which  is  attached  a  handle  in  the  rear  of  the  lantern  controlling  the 
mechanism  of  the  focusing  rod.  The  vertical  spindle  which  sup- 
ports the  carbon-holders  is  fastened  to  two  focusing  rods  by  means 
of  spring  steel  shoe  slides.  The  carbon-holders  are  adjustable  by 
means  of  heavy  thumb  screws,  so  that  practically  any  position  of 
the  carbons  may  be  obtained,  and  the  holders  are  made  in  two  parts, 
one  of  which  is  detachable.  The  vertical  spindle  for  an  alternating- 
current  arc  is  made  six  threads  to  the  inch  (right  and  left  hand"), 
and  for  direct  current,  four  and  six  threads  to  the  inch  respectively. 
This  arrangement  renders  the  use  of  carbons  of  different  diameters 
unnecessary,  as  the  positive  carbon,  burning  more  rapidly  than  the 
negative,  is  fed  at  a  proportionately  greater  speed. 

New  Electric  Winch. 

The  accompanying  illustrations  show  the  construction  of  a  new 
patent  electric  winch  which  has  been  made  for  the  inventors.  Messrs. 
Tyler  &  Freeman,  by  the  Ikdia-Rubber,  Gitta-Percha  &  Tele- 


The  design  shows  that  the  motor  is  entirely  enclosed,  there  being 
no  openings  for  water  at  either  main  or  central  bearings.  Hand 
holes  are  provided  in  both  end  bearings,  which  have  watertight 
covers. 


WixcH  Details  :  Barrel,  Slip  Eings,  Brushes 


Lubrication  is  well  provided  for,  and  the  winch  is  mounted  on  a 
substantial  cast-iron  base. 

The  gear  shown  is  very  fairly  silent,  and  the  efficiency  is  very 
high.  The  winch  is  specially  designed  for  shipwork,  but  is  equally 
applicable  to  any  position  where  compactness  and  complete  pro- 


FiG.  2  — Ttler  i;  Freeman's  Self-Costained  Electric  Winch. 


Fig.  4. — Internal  Armature  and  Epicyclic  Gearing. 


tection  from  weather,  kc,  are  essential.  It  is  made  in  various 
sizes,  and  the  gear  lends  itself  especially  to  adaptation  for  any  ratio 
of  reduction,  high  or  low. 


graph  Works  Co.,  Ltd.,  of  Silvertown,  and  which  possesses 
remarkable  features.  Briefly,  the  motor  is  inside  the  barrel  of  the 
winch,  and  the  whole  is  totaUy  enclosed  and  waterproof. 

As  will  be  seen  in  the  drawing,  fig.  5,  the  revolving  barrel  on 
which  the  hoisting  rope  is  wound  forms  the  yoke  of  the  D.c. 
motor,  the  pole-pieces  being  screwed  to  its  internal  circumference  ; 
the  windings  are  attached  to  the  pole-pieces,  and  the  brush  gear 
carrier  is  also  fixed  to  the  barrel,  together  with  a  flange  to  which  a 
diaphragm  with  a  gland  on  the  armature  shaft  is  attached,  thus 
shutting  out  any  oil  that  might  leak  from  the  gear  to  the  windings. 

The  gearing  is  of  the  epicyclic  type,  with  three  pinions,  which 
engage  with  two  internally  toothed  rings  ;  one  of  the  latter  is 
attached  to  the  revolving  barrel,  and  the  other  to  the  end  bearing. 
For  high-speed  hoisting  the  barrel  is  mounted  on  ball  bearings  of 
large  diameter,  but  for  low-speed  work  the  bearings  are  plain. 


Henley's  Cable  Suspenders. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  Blom- 
field  Street,  London  Wall,  E.G.,  have  issued  a  new  price  list  of 
their  patent  cable  suspenders.  These  are  now  made  in  Balata 
canvas  and  impregnated  canvas,  as  well  as  in  raw  hide  and  zinc,  new 
suspenders  in  these  materials  having  been  standardised  by  the  firm 
to  meet  a  demand  for  cable  hangers  having  a  much  longer  life  in 
damp  situations  or  places  where  they  are  likely  to  come  in  contact 
with  fumes  which  would  be  injurious  to  other  types.  The  present  list 
also  contains  particulars  of  I5  in.  suspenders  in  all  types  suitable  for 
use  where  it  is  impossible  to  place  the  suspenders  close  together,  or 
for  use  with  very  heavy  cables.  We  learn  that  many  hundreds  of 
thousands  of  Henley  patent  suspenders  have  been  sold  in  the 
British  Isles  and  abroad,  and  that  the  approximate  breaking  strains 
are  as  follows  :  — 


FiQ.  5.— Sectional  Views, of  Winch  with  Internal  Motor. 


The  armature  shaft  is  also-  mounted  on  ball  bearings,  and  is 
hollow,  a  central  tie-rod  passing  through  it.  The  end  bearing  at 
the  armature  end  carries  four  slip  rings,  which  enable  the  current 
to  be  taken  to  the  fields  and  to  the  armature.  Reversing  is 
effected  by  means  of  an  ordinary  controller.  The  separate  views 
(figs.  2  to  +)  show  the  details  very  well.  A  curious  feature  of  the 
design  is  that  the  field  magnets  revolve  slowly  in  the  same 
direction  as  the  armature,  carrying  the  bmshes  with  them. 


Zinc  ...         ■>•         ••> 
Impregnated  canvas 
Balata  canvas 
Raw  hide 


}  in.  wide. 

200  to  250  lb. 
200  lb. 
200  „ 
100  ,. 


\\  in,  wide, 

400  to  450  lb. 
300  lb. 
300  „ 
200  ,. 


The  firm  will  send  copies  of  the  list  and  discounts  to  anyone  in 
the  trade.    In  the  figure  we  show  a  '2  sq.  in.  cable  suspended  by 
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Fig.  G.— Hi',ni,ky  Zinc  Suspenders  in  Use. 

Henley  patent  zinc  suspenders  (U   in.  wide)  from  a  7/ 10  Strand. 
The  illustration  is  half  full  size. 

Arc  Lniiip  Lowering  (ienr. 

TiiK  London  Electric  Fikm.  of  Geortie  street,  t'roydon,  have 
fitted  up  at  their  works  workinfr  exhibits  of  their  raising' and  lower- 
ing gear  for  arc  lamps,  including  swan-neck  and  wall-bracket  gear, 
span-wire  suspension  gear,  and  lyre-shaped  centre-pole  gear,  for  the 
inspection  of  prospective  buyers. 


Fig.  7.— Shadowless  Akc  Lamp  Cabrieh. 


The  accompanying  illustration  shows  their  new  shadowless  ("half 
lyre")  arc  lamp  carrier,  supersediug,  at  less  cost,  jibs  and  swan 
necks,  or  ladders,  for  the  lighting  of  railways,  docks,  harbours, 
quays,  works,  &o.  This  is  an  adaptation  of  the  firm's  patent  lyre- 
ahaped  centre  carrier,  and  is  adaptable  for  any  size  or  kind  of  pole, 
of  wood,  iron  or  concrete.  It  is  provided  with  their  automatic 
connector  and  patent  suspender,  or  if  :a  cheaper  arrangement  is 
■flesired,  with  their  patent  safety  catch  only,  either  plan  ensuring 


that  the  weight  of  the  lamp  is  positively  tukuii  by  the  carrier,  anil 
not  left  on  the  hauling  rope  when  in  the  burning  position. 

In  designing  this  new  carrier  the  makers  have  had  in  mind  the 
desirability  of  obviating  the  excessive  swinging  of  the  lamp  in 
exposed  positions  during  windy  weather,  ami  an  efficient  limiting 
ilcvice  can  bo  provided  when  necessary.  The  winch  used  with 
these  carriers  is  of  their  patent  self-sustaining  tyjjc,  by  which  the 
risk  of  failure  in  raising  or  lowering  is  eliminated. 

Electric  Ynlcaniser. 

The  St.  Helens  Cable  .^nd  Klhbeu  Co.,  of  Warrington, 
have  recently  designed  and  patented  (No.  2,34.51 — 1912)  a  novelty 
in  the  form  of  an  electric  vulcaniser,  of  which  fig.  8  is  a  view. 

This  has  been  specially  devised  for  use  in  connection  with  the 
jointing  and  repairing  of  their  patent  cab-tire  sheathed  cables,  and 
is  based  upon  arrangements  suggested  by  Mr.  R.  W.  Besford,  of 
Chester-le-Street. 

The  principle  is  the  electrical  heating  of  the  mass  of  wax  used 
for  vulcanising  purposes,  by  means  of  a  current  passing  through 
wire  spirals  contained  in  the  wax.  The  heat  is  regulated  by  the 
rheostat  shown,  so  that  the  maximum  heat  can  be  switched  on  at 
first  to  melt  the  wax,  and  when  the  required  temperature  is 
obtained  in  the  bath,  it  can  be  kept  constant  by  switching  on  to  a 
more  suitable  combination 


Fig.  8. — An  Electric  Vclcanisek. 

It  is  not  always  easy  or  possible  to  vulcanise  cables  (at  the  place 
of  nae,  such  as  in  mining  work)  by  means  of  steam,  as  this  varies 
80  considerably  both  as  to  pressure,  heat  and  humidity.  Gas  is  not 
always  available,  whereas  electric  current  can  be  had  wherever 
cab-tire  sheathed  cables  are  used,  and  the  practical  constancy  of 
electrical  pressure  renders  the  apparatus  easily  used  without  skilled 
attention. 

We  have  received  a  piece  of  jointed  cable,  which  shows  the  homo- 
geneous character  of  the  joint  made  with  this  apparatus. 

The  jointing  tape  is  the  same  cab-tire  material  as  that  used  in  the 
sheathing,  made  in  the  form  of  tape,  which  is  bound  around  the 
already  prepared  joint  and  then  further  lapped  with  a  strong  fibrous 
tape,  which  compresses  it  tightly,  and  under  the  heat  of  the  vulcan- 
ising process,  makes  the  solid  joint. 

A  recent  instance  of  this  electrical  vulcaniser's  usefulness  may 
be  mentioned  :  A  cab-tire  sheathed  crane  cable  at  a  Middlesbrough 
ilock  had  been  damaged  by  the  crane  making  a  split  in  the 
sheathing  of  28  in.  This  was  repaired  by  this  patent  electric 
vulcaniser  while  the  crane  was  operated  by  current  passing  through 
the  cable  under  repair.  The  operation  took  two  hours,  and  the 
completed  job  appeared  to  be  equal  to  new. 

Liglitning  Files. 

A  high-speed  Lightning  file  has  recently  been  placed  on  the 
market  by  Messes.  Lockwood  Bros.,  Ltd.,  of  Spital  Hill,  Sheffield, 
who  inform  us  that  a  'll-in.  file,  tested  on  both  sides,  made  120,000 
strokes,  and  in  3'j  hours  removed  78'8  in.  of  metal  weighing  22  lb. 
from  an  inch-square  bar.  and  at  the  conclusion  of  this  severe  trial 
the  tool  was  "  slightly  worn.''  The  makers  claim  the  result  of  the 
test  to  represent  the  highest  point  of  working  efficiency  ever 
attained  by  a  file  under  similar  conditions.  It  is  stated  that  the 
Admiralty  require  the  files  they  buy  to  make  only  20,000  strokes  and 
to  remove  6  in.  of  material.  In  round  figures  the  Lightning  file  is 
capable  of  doing  treble  the  amount  of  work  that  can  be  got  out  of 
an  ordinary  file,  and  as  the  increased  price  is  inconsiderable,  it  must 
be  highly  economical  in  use. 


THE    PHYSICAL     SOCIETY    EXHIBITION. 


The  exhibition  of  physical  apparatus  which  was  held  on  Tuesday 
last  week  at  the  Imperial  College  of  Science,  while  less  compre- 
hensive than  usual,  contained  several  features  of  ^  great  interest. 
Amongst  these  may  be  mentioned  the  beautiful  '"  rainbow  cup  " 
recently  devised  by  Mr.  C.  'V.  Boys,  F.R.S.,  for  the  examination  of 
liquid  films,  with  which  the.niost  fascinating  colour  effects  can  be 
produced  ;  the  Gray-Burnside  motor  gyrostats  ;  the  Marconi  radio- 
goniometer ;  the  Nalder  insulation  recorder  for  a.c.  circuits ;  new 
"  Unipivot "  instruments  ;  the  Levy  apparatus  for  the  estimation 
of  firedamp  ;  and  a  Cardiographic  apparatus. 

In  the  afternoon  and  evening  Mr.  S.  C4.  Brown  lectured  on  "  Some 
Methods  of  Magnifying  Feeble  Signalling  Currents." 
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Westminster  Engineering  Co.,  .Ltd. 

A  very  neat  projestion  arc  lamp  was  shown  by  this  firm,  for 
currents  from  2J  to  12  amperes  on  D.c.  or  A.c.  circuits,  of  100  to 
250  volts   pressure.      As   shown  in  the  accompanying  illustration 


Flfi.  1. — "Westminstki. 


KCTioN  Aec  Lamp. 


the  mechanism  is  of  great  simplicity  ;  the  arc  is  formed  in  a 
closed  chamber,  enabling  it  to  burn  for  half  an  hour  or  more 
without  attention,  and  the  adjustment  is  effected  by  hand.  The 
carbons  are  at  right  angles,  the  crater  of  the  positive  carbon  (in  the 
case  of  direct  current)  being  thus  ntilised  to  the  utmost,  and  the 
source  of  light  remains  practically  stationary  at  the  focus  of  the 
lantern  for  long  periods,  being  always  on  the  centre  line  of  the 
condenser.  The  light  is  very  steady,  and  the  consumption  of 
carbon  is  small.  The  light  obtained  is  either  white  or  violet- 
tinted,  according  to  the  purpose  for  which  the  lamp  is  being  used, 
and  the  humming  of  the  lamp  on  A.c.  circuits  is  very  much  reduced 
by  the  glass  enclosure. 

Alex.  Wright  &  Co.,  Ltd. 

An  instrument  for  the  continuous  registration  of  the  specific 
gravity  of  a  gas  to  1  part  in  1,000  was  shown,  as  well  as  an 
improved  arrangement  of  the  Orsat  gas  analysis  apparatus.  The 
most  noteworthy  novelty  was  Dr.  Leonard  A.  Levy's  apparatus  for 
the  estimation  of  fire-damp  in  the  air  of  mines,  to  meet  the  require- 
ments of  the  Coal  Mines  Act  of  1911.  This  interesting  device  is 
illustrated  in  fig.  2. 


Levy  Fiee-Damp  Estimating  Apparatus. 


The  measuring  burette  A,  surrounded  by  a  water  jacket,  contains 
10  c.c.  The  narrow  graduated  stem  contains  0'4  c.c,  and  reads  to 
2  per  cent,  of  fire-damp.  The  burette  is  graduated  to  read  to 
O'Ol  per  cent.  B  is  a  cock  with  an  L-shaped  bore  arranged  so 
that  it  is  impossible  to  place  the  oxidation  tube  c  in  communica- 
tion with  the  atmosphere.  The  plug  of  the  cock  has  a  screw 
washer  fixed  at  the  back,  so  that  it  cannot  be  accidentally  with- 
drawn from  the  barrel,  c  is  a  new  type  of  oxidation  tube  devised 
by  Ur.  Leonard  Levy  :  it  consists  of  a  quartz  capillary  tube  through 
which  a  platinum  wire  runs  axially.  This  wire  is  heated  to 
whiteness  by  a  current  derived  from  the  small  storage  cell  j 
supplied  with  the  apparatus  ;  the  expansion  of  the  wire  on  heat- 
ing is  taken  up  by  a  spring  to  which  one  end  is  attached.  The 
walls  of  the  capillary  tube  are  coated  with  a  very  thin  layer  of 
platinum,  which  catalytically  accelerates  the  rate  of  oxidation  of 
the  combustible  gases.  This  oxidation  tube  is  entirely  surrounded 
by  a  water-jacket.  The  current  passes  through  the  platinum  wire 
when  ihe  mercury  in  the  burette  reaches  the  f  used-in  platinum  con- 
tact D,  connection  to  the  mercury  being  made  through  the  fused-in 
contact  at  E.  It  is  thus  evident  that  the  current  only  passes  when 
the  reservoir  F  is  raised  to  drive  the  gas  through  the  tube  c.  Thus 
the  operation  of  passing  the  gas  over  the  wire  automatically 
switches  on  the  current. 


During  its  passage  through  the  quartz  platinum  capillary  tube 
over  the  heated  wire,  the  fire-damp  present,  no  matter  how  little, 
is  completely  oxidised  by  the  oxygen  in  the  air  to  carbon  dioxide 
and  water  :  a  contraction  equal  to  twice  the  volume  of  fire-damp 
is  thus  produced.  The  burette  is  graduated  to  read  directly  the 
percentage  of  fire-damp  present.  The  graduations  at  0'2B  per 
cent.,  O',")  per  cent,  and  \'2-'>  per  cent.,  the  three  limits  specified  in 
the  Act,  are  marked  in  red.  Two  passages  of  the  gas  through  the 
quartz  platinum  capillary  are  sufficient,  and  an  estimation  can 
readily  be  effected  in  2  minutes.  An  accuracy  of  1  part  in  1,000 
is  easily  attainable. 

Before  using  the  apparatus,  the  vessel  a  must  be  filled  to  the 
mark  H  on  the  capillary  neck  with  mercury,  the  cock  B  being 
turned  so  as  to  communicate  through  the  cmjiti/  burette  with  the 
atmosphere  :  H  is  therefore  the  level  of  the  mercury  in  <;  at  atmos- 
pheric pressure.  The  reservoir  F  is  also  filled  with  mercury,  and 
the  jacket  surrounding  the  burette  is  filled  with  water.  These 
manipulations  are  made  on  receipt  of  the  apparatus,  and  do  not 
require  subsfquent  repetition. 

The  apparatus  is  very  small  and  compact  ;  the  external  dimensions 
of  the  case  are  13J  in.  x  8  in.  x  3  in.,  and  the  total  weight  ready 
for  use  is  8  lb. 

By  adjusting  the  reservoir  F  by  the  rack  and  pinion  until  the 
mercury  in  the  capillary  neck  at  H  is  accurately  at  the  mark,  any 
change  in  the  temperature  of  the  gas  is  corrected. 

The  apparatus  can  be  used  in  the  most  fiery  mine,  without  the 
slightest  danger,  as  it  is  impossible  to  produce  a  spark  in  air  with  it, 
even  if  it  is  dropped  and  broken,  and  it  can  be  manipulated  by  an 
inexperienced  person.  A  more  elaborate  apparatus  is  made  for  the 
complete  examination  of  the  air  of  mines. 

In  view  of  the  stringent  provisions  of  the  Act  regarding  the  uee 
of  electrical  apparatus  in  places  where  the  percentage  of  firedamp 
present  exceeds  1 1,  this  device  is  of  considerable  importance  to  mining 
electrical  engineers. 

Evershed  &  Yignoles,  Ltd. 
This  firm  had  an  interesting  historical  exhibit  of  Evershed  resist- 
ance testing  sets,  from  the  first  made,  in  1889,  to  the  introduction, 
in  1904,  of  the  "Megger"  and,  in  1904,  of  the  "Bridge-Megger," 
covering  a  range  of  measurements  from  O'l  ohm  to  5,000  megohms. 
Gambrell  Bros.,  Ltd. 
The    convection  radiometer   and   thermo-galvanometer   recently 
designed  by  Mr.  F.  W.  Jordan  for  measuring  small  steady  rates  of 
evolution  or  absorption  of  heat  was  shown  ;  this  was  described  in 
our  issue  of  November  15th,  page  814. 

John  J.  GriiHn  &  Sons,  Ltd. 

The  most  novel  exhibit  of  this  firm  was  the  Boys  "  rainbow  cup  " 
mentioned  above  ;  the  electrically-driven  gyrostats  of  Messrs.  J.  (i. 
Gray  and  G.  Burnside  were  also  shown  in  operation. 

The  Sjnehronome  Co.,  Ltd. 

A  complete  working  exhibit  of  electrical  instruments  suitable  for 
the  measurement  and  dittribution  of  time  in  observatories  and 
scientific  institutions  was  shown,  employing  the  Synchronome 
astronomical  regulator  ;  the  improved  Synchronome  controlling 
pendulum  with  Mr.  W.  H.  Shortt's  inertia  escapement  was  also 
shown  in  operation. 

{To  he  coniimird.) 


LEGAL. 


The  DiSTRiBnTiON   of  the   Assets  of  the  National 
Telephone  Co. 

{Continued  from  paqp  9,SS.) 

CoxTiNUiNf;  his  address  on  behalf  of  the  deferred  stockholders,  Mr. 
Younger,  K.C,  said  the  preferred  stockholders,  he  contended,  had 
not  established  any  right  to  a  dividend  or  interest  in  respect  of 
their  holding  after  December  :Ust,  1911,  the  date  of  the  sale  of  the 
company's  business,  and  beyond  the  £105  which  had  been  repaid  to 
them  as  their  capital  holding,  they  were  not  entitled  to  share  in 
the  assets  of  the  company.  Beyond  the  £105,  everything  else  went 
to  the  deferred  stockholders,  according  to  the  terms  of  the  resolu- 
tion by  which  the  stock  came  into  being.  The  sum  which  the 
deferred  stockholders  were  entitled  to  bring  forward  as  their  con- 
tribution to  capital,  and  in  respect  to  which  they  were  entitled  to 
participate,  was  £5,950,00u,  the  capital  paid  up  on  the  preferred 
and  deferred  stock.  The  first  and  second  preference  shareholders 
were  excluded  by  the  articles  of  the  company,  and  the  third  nre- 
fercnce  shareholders  were,  on  the  principle  that  a  preference  share 
gave  its  holder  no  more  than  it  bargained  to  give,  and  also  on  the 
principle  laid  down  in  another  case,  they  were  not  entitled  to 
participate  in  the  surplus  assets. 

After  Mr.  Younger  had  concluded  his  arguments,  his  Lordship 
said  that  any  order  made  on  this  or  any  other  summons  dealing 
with  the  matter  was  to  be  a  final  order  covering  everything  in 
relation  to  the  way  the  assets  were  to  be  distributed,  so  that  if  there 
should  be  an  appeal  from  his  judgment  to  the  Court  of  Appeal,  and 
ultimately  to  the  House  of  Lords,  which  might  very  well  be,  having 
regard  to  the  magnitude  of  the  sums  involved,  the  decision  of  the 
House  of  Lords  would  govern  the  matter.  He  proposed,  therefore, 
to  put  the  matter  in  such  a  form  that,  if  it  went  to  the  House  of 
Lords,  that  House  would  be  in  a  position  to  pronounce  a  final  judg- 
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ment  on  the  whole  oasp,  and  to  have  a  final  order  of  bis 
Koinpr  np  to  the  House  of  Lords,  and  the  whole  of  the  distribution 
of  the  aseetx  remainint;  in  abeyance  until  some  further  points  were 
deuidi'd.  Of  cour.'te,  there  could  not  pofsibly  be  any  final  settlement 
or  distribution  until  after  the  award,  when  one  knew  the  amount 
to  be  (listributed.  lie  therefore  propoHeil,  at  the  conclusion  of  the 
artrumeiits  upon  the  present  summons,  not  to  reserve  judgment,  but 
to  adjourn  the  further  hearing  of  the  matter,  first,  until  after  the 
award,  and,  secondly,  until  after  any  person  who  might  wish  to 
take  out  a  summons  raising  any  other  point,  had  had  an  opportunity 
of  doing  so.  If  and  when  such  a  pummuns  was  taken  out  it  would 
be  adjourned  to  come  on  for  further  hearing,  so  that  there  might 
be  one  comiirehensive  order  dealing  with  every  point. 

Mit.  Ydi  .N(;ek  said  that  the  couree  proposed  by  his  Lordship 
would  cause  no  inconvenience,  because  there  could  be  no  distribu- 
tion until  after  the  award  was  made. 

The  further  hearing  of  the  summons  was  then  adjourned  until 
after  the  award. 


IlKREl'OUI)   ElKCTUICIANS'   CL.VIM. 

At  the  Hereford  County  Court  Messrs.  Walker  *;  Co.,  of  II,  Wide- 
irarsh  Street,  Hereford,  electrical  engineers,  sued  Leonard  Tjane,  a 
crnimission  agent,  of  Victoria  Street,  for  £'JI  .Is.,  for  work  done. 
There  was  paid  into  Court  the  sum  of  £20,  and  the  full  claim  was 
resisted,  because  it  was  alleged  that  part  of  the  work  was  not  done 
properly. 

Evidence  was  given  by  Mb.  Wai.kek,  who  claimed  that  the 
charges  for  the  work  were  quite  reasonable.  He  said  he  did  not 
put  a  main  switch  in  because  it  would  have  cost  £'>,  and  Mr.  Lane 
had  complained  of  what  the  work  was  costing.  It  took  from  May 
to  September  to  put  in  the  supply,  because  the  firm  ha<l  to  work 
with  the  builders. 

Mr.  ('.  E.  GiiAv,  electrical  engineer  and  chief  secretary  of  the 
Ross  Electric  Light  Co.,  said  the  price  Messrs.  Walker  had  charged 
was  reasonable. 

The  Solicitor  for  the  defendant  contended  that  the  work  took  a 
long  time,  and  the  requirements  of  the  local  by-laws 
had  not  b(en  cfniplied  with.  No  main  switch  was  provided, 
and  when  the  authorities  knew  that  this  was  the  case,  they  sent  to 
Mr.  Lane  ard  told  him  if  the  matter  was  not  attended  to  within 
l^!  hours  the  supply  would  be  cutoff. 

In  giving  judgment.  His  Honouk  said  there  were  two  points  in 
the  tare.  One  was  that  the  work  was  not  properly  done,  because 
a  twitch  was  not  provided.  He  thought  two  guineas  muttitme  off 
the  claim  because  of  work  that  had  to  be  done  later  owing  to  this 
omission.  The  second  point  was  that  of  the  percentage  on  the 
difcount—Mesfrs.  Walker  had  promised  10  per  cent.— but  as  Mr. 
Lane  was  not  present,  he  would  not  go  into  that.  He  would  give 
judgment  for  i;21,  costs  to  follow  the  event. 


WoHK.MAN'.S   CoMPENSATJON   CASE. 

Ar  the  Manchester  County  Court  on  the  19th  inst.,  a  peculiar  case 
under  the  Workmtn's  Compensation  Act  came  before  .Judge 
Millor.  Messrs.  Halliwell  .V  Co.,  electrical  engineers,  of  Thomas 
Street,  claimed  an  award  tciininating  compensation  of  17e.  8d.,  pay- 
aVjle  to  Thop.  M'Dunough.  of  Tell  Street,  Chorlton-cn-Medlock.  It 
was  stated  that  in  December.  1910,  the  workman  struck  his  left 
hand  with  a  hammer  and  injured  it  eo  severely  that  one  of  the 
fingers  had  to  be  removed,  owing  to  blood  poisoning.  Eventually, 
his  mind  gave  way,  and  the  Court  appointed  Mr.  .lames  Rowan, 
secretary  of  the  Electrical  Traders'  Union,  of  which  Mr.  M'Dunough 
was  a  member,  as  his  guardian  eil  liftni.  Mr.  T.  Lord,  solicitor  for 
the  employers,  contended  that  the  present  incapacity  did  not  arise 
cut  of  the  accident,  and  produced  the  evidence  of  two  medical  men 
to  the  effect  that  the  lunacy  was  caused  by  disease  and  alcohol. 
Mr.  Ashworth,  solicitor  for  the  workman,  admitted  that  his  medical 
men  being  of  the  same  opinion,  all  he  could  now  insist  upon  was 
a  declaration  of  liability  to  cover  possible  future  developments. 
The  Judge  agreed,  and  made  an  order  accordingly. 


Appeal  by  Bristol  Tramways  axd  Carriage  Co. 

The  Court  of  Appeal,  composed  of  the  JIaster  of  the  Rolls  and 
Lords  Justices  Farwell  and  Hamilton,  on  Friday  delivered  a  con- 
sidered judgment  on  the  defendants'  appeal  in  the  case  of  Newberry 
r.  Bristol  Tramways  and  Carriage  Co.,  Ltd.,  in  which  the  plaintiff 
was  awarded  £150  at  the  trial  before  Mr.  Justice  Channel  and  a 
special  jury  at  Bristol. 

The  plaintiff,  Mr.  James  Newberry,  a  traveller  and  dealer  in 
general  goods,  of  Bristol  and  Birmingham,  claimed  damages  in 
respect  of  personal  injuries  sustained  by  him  while  travelling  on 
the  outside  of  one  of  the  company's  tramway  cars.  It  appeared 
that  the  trolley  came  away  from  the  overhead  wires,  and  while  the 
conductor  was  endeavouring  to  replace  it,  the  troUey  arm 
became  detached  frcm  the  standard,  and  in  its  fall  it  struck 
the  plaintiff.  The  plaintiff  pleaded  that  there  was  an  onus  on  the 
company  to  prove  absence  of  negligence  on  its  part,  or,  alternatively, 
that  it  was  guilty  of  a  number  of  acts  of  negligence,  which  were 
set  out  in  the  particulars.  The  defence  was  a  denial  of  liability. 
The  jury  found  that  the  company,  having  used  a  detachable 
trolley  arm,  knowing  the  risk  to  passengers,  did  not  take  sufficient 
precautions  for  their  safety,  and  in  reply  to  the  judge,  the  foreman 
added  that  not  being  engineers,  they  were  not  able  to  state  what 
precautions  should  have  been  taken.  Judgment  being  entered  for 
the  plaintiff,  the  company  appealed  on  the  ground  that  there  was. 


no  evidence  that  it  could,  by  the  exercise  of  ordinary  care  and 
diligence,  have  avoide<l  the  accident,  and  also  that  it  was  protected 
from  the  consequences  of  the  accident  by  its  statutory  powers. 

The  Master  oi'  the  Rolls  said  he  thought  the  verdict  of  the 
jury  showed  that  the  company  had  discharged  the  burden  upon  it. 
It  was  sufficient  that  the  company,  as  carriers,  should  have  and  Ufe 
the  best  known  apparatus,  keep  it  in  proper  order  and  worked 
properly  by  competent  men.  The  compaHy  discharged  all  these 
obligations,  and,  therefore,  he  was  of  opinion  that  the  appeal 
should  be  allowed  and  judgment  entered  for  the  company,  with 
costs. 

Lord  Justice  Farwell  said  that  the  evidence  was  that  nobody 
on  the  company's  behalf  had  ever  tried  experiments  in  order  to  sec 
what  could  be  done  to  protect  the  passengers  from  these  accidents. 
The  truth  was  that  the  company  had  not  troubled  to  see  whether 
it  could  find  any  remedy  for  it,  and  it  had  taken  the  chance.  In 
his  opinion,  the  verdict  wsis  one  the  jury  were  entitled  to  give 
upon  the  evidence,  and  he  was  not  satisfied  that  the  company  had 
exercised  due  diligence  and  care.  There  was  nothing  in  the  Act  of 
Parliament  which  justified  the  company  carrying  a  full  load  of 
passengers  outside  if,  by  rearrangement  of  the  seats,  safety  to  the 
passengers  could  be  secured.  Under  the  circumstances,  he  thought 
the  appeal  should  be  dismissed. 

Lord  Justice  Ha.milton  agreed  with  the  judgment  of  the 
Master  of  the  Rolls,  and  by  a  majority  of  the  Court,  therefore,  the 
appeal  was  allowed,  with  costs. 


BUSINESS  NOTES. 


Private  .Irraiijrriiient. — Thk    .'>i.mm>  Malnkio  Co.. 

Ltd.,  Kimberley  Read.  London,  N.W. — Pursuant  to  the  provisions  of 
the  Companies'  (Consolidation)  Act,  1908,  a  meeting  of  thecreditors 
of  the  above  was  held  on  Tuesday,  December  17tb,  at  the  Institute 
of  Chartered  Accountants,  Moorgate  Street.  E.C.  It  was  reported 
that  the  shareholders  of  the  company  had  already  met  at  the  offices 
of  the  company.  Welbeek  Works,  Kimberley  Road,  Kilburn,  on 
Nov(  mber  28th,  when  a  resolution  was  passed  in  favour  of  voluntary 
liquidation,  with  Mr.  Archibald  White,  C.A..  of  79,  Wool  Exchange, 
E.C,  as  liquidator.  The  chair  was  occupied  by  the  liquidator,  who 
stated  that  it  had  not  been  possible  in  the  short  space  of  time  at  his 
disposal  to  fully  investigate  the  position,  but  he  had  prepared  an 
approximate  statement.  There  had  been  an  action  by  debenture- 
holders,  and  he  was  appointed  by  the  Court  to  act  as  manager  and 
receiver,  and  he  was  now  in  possession  of  the  whole  of  the  company's 
property  and  undertakings.  The  debenture  action  was  started  in 
the  name  of  Mr.  Agnew.  who  was  a  holder  of  (l.^OO  debentures.  Sir 
George  Wm.  Agnew  who  held  1,000  debentures.  Miss  Agnew  who  had 
.'),50o  debentures,  and  two  others.  The  total  amount  of  the  deben- 
ture charge  was  £34,000,  but  in  addition  there  were  debentures  for 
£6,000  deposited  as  collateral  security  for  a  loan  of  £10,o00.  There- 
fore the  total  debenture  charge  was  £40,000,  plus  the  arrears  of 
interest  of  £3,770.  The  company  was  formed  in  October,  1907,  when 
it  took  over  the  businets  previously  carried  on  by  the  Simms  Manu- 
facturing Co.,  Ltd.  The  assets  taken  over  comprised  stock,  £7,100  ; 
plant  and  machinery,  £6,20o  ;  fixtures  and  fittings,  .£1,220: 
patterns,  £1,000;  new  buildings.  £2,300;  book  debts  estimated  at 
£7,750;  cash  in  hand,  Cl,i;00,  and  expenditure  in  advance,  £445. 
In  addition  there  were  other  assets  consisting  of  licences,  patents, 
and  goodwill  of  the  value  of  £2.i,921.  There  were  also  liabilities 
amounting  to  £18,435  which  the  company  discharged,  and  that  left 
the  net  value  of  the  property  taken  over,  including  the  goodwill,  A;c., 
at  £34,270.  The  consideration  in  respect  of  that  was  the  allotment 
of  10,.508  fully-paid  shares  of  £1  each  in  the  new  company  ;  ]i;,917 
shares  of  £1  each,  on  which  13s.  4d.  was  paid  ;  4,045  shares  of  £1 
each,  of  which  l.'Js.  was  paid  ;  and  £9,000  in  fully-paid  debentures. 
The  debentures  were  allotted  to  Mr.  F.  Simms.  one  of  the  vendors. 
Debentures  to  the  extent  of  £6,000  were  also  subscribed  for  in 
cash,  and  subsequently  a  further  £10,000  was  raised  on  «econd 
debentures.  At  a  later  date  thofe  debentures  were  cancelled,  and 
there  was  a  frtsh  issue  of  debentures  for  £40,000.  Certain  of  the 
debentures  were  subscribed  for  at  80  per  cent,  of  their  face  value, 
but  the  balance  of  20  per  cent,  was  paid  over,  and  shares  were  taken 
in  the  company  for  the  amount.  Mr.  Agnew  and  Mr.  Simms  held 
debentures  for  £(5,000,  against  an  advance  of  £10,000.  The  total 
issued  share  capital  was  £61,727.  'With  regard  to  the  assets,  they 
were  of  a  problematical  character.  The  goodwill,  licences,  &;c., 
stood  in  the  books  at  £26,339,  but  what  they  were  worth  at  the 
present  time  he  was  unable  to  say.  The  stock  in  trade  was 
estimated  at  £20,000,  and  it  was  said  to  have  Ijeen  taken  at  cost. 
The  stock  included  finished  machines  worth  about  £7,000,  the 
remainder  being  in  parts.  The  company  manufactured  all  its 
goods  in  this  country,  and  none  were  purchased  from  the  Simms 
Magneto  Co.,  of  America.  The  English  concern  had  no  connection 
with  the  American  company.  The  machinery  and  plant  were 
valued  at  £10,417,  and  the  ether  assets,  included  fixtures  £875: 
book  bebts,  £7,619,  expected  to  produce  £6,900;  cash  in  hand, 
£562  ;  and  Paris  branch,  £6,000.  The  liquidator  added  that  the 
Paris  branch  had  always  been  a  losing  concern,  and  in  the  previous 
year  the  loss  had  been  over  £1,000.  The  company  also  held 
1,525  sb.ares  of  SlOO  each  in  the  Simms  Magneto  Co.,  of  America. 
Of  those  shares,'  250  were  attached  in  New  York,  and  certain  of  the 
other  shares  were  held  as  security  for  a  cash  advance.  He  had  no 
intimation  as  to  what  the  value  of  the  American  company's  shares 
was.     Excluding  the   goodwill  and  the  shares,  the  assets  of  the 
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company  amounted  to  £44,744.  Against  that  there  were 
debentures  and  interest  for  £43,700,  a  charge  of  £4,550  on  the 
American  shares,  and  preference  claims  of  £800,  or  total  liabilities 
to  secured  creditors  of  £48,020.  With  regard  to  the  unsecured 
claims,  they  aggregated  £10,284,  and  were  all  dne  to  trade 
creditors. 

In  answer  to  questions,  Mr.  White  said  that  there  was  a  possi- 
bility of  the  business  being  sold  as  a  going  concern.  He  was  con- 
tinuing the  business  with  a  view  to  finding  a  purchaser  for  it,  and 
was  now  in  negotiation  with  two  or  thrf  e  people. 

Mr.  E.  H.  Hawkins  asked  if  the  liquidator  was  making  any  profit 
in  carrying  the  business  on,  and  Mr.  White  replied  that  he  would 
not  like  to  say  he  was,  although  he  had  reduced  the  standing 
expenses  very  considerably.  In  answer  to  further  questions,  he  stated 
that  the  business  had  been  carried  on  latterly  at  a  heavy  loss,  and 
no  dividends  had  ever  been  paid. 

A  creditor  said  he  understood  that  originally  Mr.  Simms  had  a 
working  agreement  with  Mr.  Bosch,  and  he  asked  if  the  company 
was  formed  after  the  termination  of  the  agreement. 

Mr.  White  replied  that  it  was,  and  the  creditor  then  stated  that 
■  of  course  Bosch  has  now  got  the  trade." 

Replying  to  further  questions,  the  liquidator  said  that  the  busi- 
ness had  been  too  heavily  weighted  by  the  establishment  and 
supervision  expenses.  The  company  suffered  very  severely  by  the 
keen  competition  of  Continental  firms,  who  were  selling  at  very 
cheap  prices.  He  could  not  tell  whether  the  Continental  manu- 
facturer? were  turning  out  goods  cheaper  than  the  Simms  Magneto 
Co.,  or  whether  they  were  making  a  bid  for  the  trade.  At  the 
present  prices  he  did  not  know  how  the  company  could  hope  to 
make  a  very  large  profit. 

The  opinion  was  expressed  that  a  joint  liquidator  should  be 
appointed  to  represent  the  interests  of  the  trade  creditors.  The 
matter  was  discussed  at  some  length,  and  eventually  it  was  decided 
that  application  should  be  made  to  the  Court  for  the  appointment 
of  Mr.  E.  H.  Hawkins,  of  Messrs.  Popjileton,  Appleby  &  Hawkins, 
4,  Charterhouse  Square,  E.G.,  as  joint  liquidator  with  Mr.  White. 
A  committee  of  the  principal  creditors  was  also  elected.  The 
principal  creditors  are  : — 

Johnson,  Mitthey  &  Co.          £1,216 

Krefeld  Steel  Works ..  780 

Simpson  Bros 975 

Electrical  Co.                  , .         . ,  773 

Aatomfttic  Standard  Screw  Co 640 

Trade  in  1912.— Messes.  Bolli-xg  &  Lo-n-E,  in  their 
annual  trade  review,  refer  to  the  unprecedented  improvement  that 
took  place  in  trade  conditions  in  all  departments,  in  spite  of  labour 
troubles  during  the  year.  Not  only  in  the  British  Isles  was  this  the 
case,  but  in  all  industrial  countries  there  is  evidence  of  exceptional 
prosperity,  and  this  is  accentuated  in  the  iron,  steel  and  allied  trades. 
In  regard  to  the  copper  market,  they  write  as  follows  : — 

"The  copper  market  has  been  in  a  wonderfully  strong  position, 
and  prices  of  standard  metal  rose  from  about  £i;i.  early  in  the 
year,  to  £80  or  thereabouts,  about  the  middle  of  June,  remaining  in 
the  neighbourhood  of  the  higher  figure,  though  with  fluctuations, 
until  now.  The  advance  was  based  upon  a  continuance  and  exten- 
sion of  the  sound  conditions  which  in  Utll  took  prices  from  £5S  to 
£i;4.  Throughout  the  first  six  months  of  the  year  the  world's 
statistical  position  improved  steadily.  On  December  31st  last  the 
total  visible  supply  was  110,619  tons,  while  on  June  30th 
low-water  mark  was  reached  at  67,930  tons.  During  the 
second  half  of  the  year  the  visible  supply  increased 
steadily  in  consequence  of  accumulations  being  in  pro- 
gress at  the  United  States  refineries,  which  more  than  counter- 
baianced  a  drain  upon  the  reserves  in  Europe,  hence  the  market 
suffered  a  diminution  of  buoyancy,  standard  metal  developing 
an  irregular  movement,  even  though  the  big  American  producers, 
who  lifted  their  price  for  electrolytic  copper  to  £s2  in  the  autumn! 
showed  an  unbending  front.  The  war  in  the  Balkans  has  affected 
sentiment  adversely  during  the  past  two  months  or  so,  and  this,  in 
conjunction  with  the  very  heavy  American  production,  affords  ample 
justification  for  the  halt  which  has  been  called  in  the  upward  move- 
ment. Just  at  present,  and  on  the  basis  of  current  supplies  and 
demands,  copper  judged  from  a  broad  standpoint,  seems  sufficiently 
dear,  although  a  boom  in  America,  synchronising  with  exceptional 
activity  in  Europe,  might  justify  higher  prices.  The  extent  to 
which  production  has  increased  is  shown  by  the  fact  that  the  United 
States  output  for  the  first  11  monthsof  1911  was  584,000  tons,  while 
for  the  same  period  of  this  year  it  was  642,000  tons.  The  monthly 
average  of  53,000  tons  last  year  has  thus  been  converted  into  a 
monthly  average  of  about  58,500  tons.  Actually  the  increase  has 
been  on  a  progressive  sale  from  49,ii3(i  tons  in  November  last  year  to 
65,000  tons  in  October  of  this  year." 

In  their  concluding  observations  Messrs.  Boiling  &  Lowe  describe 
1912  as  "  the  banner  year  "  of  British  prosperity,  and  they  add  :— 
■  We  do  not  attach  the  importance  that  some  of  our  friends  do  to  the 
troubles  in  the  labour  world.  The  leaders  of  Capital  and  Labour 
bound  by  the  common  bond  of  economic  conditions,  will  find  a  satis- 
factory method,  possibly  that  of  Sir  Charles  Macara,  t«  adjust  the 
claims  of  both  without  the  suicidal  strike  or  lock-out.  With  an 
absence  of  labour  troubles,  and  a  settlement  of  the  European  com- 
plications, we.  see  no  reason  why  the  present  prosperous  trade 
conditions  should  not  continue  throughout  1913." 

Messrs.  \y.  C.  Martin  i:  Co.,  electrical  engineers,  of  Glasgow, 
,Vo.,  who  specialise  in  the  electrical  fquipment  of  steamships,  report 
having  experienced  a  steady  flow  of  business  during  the  past  year. 
Among  the  larger  vessels  fitted  out  by  them  were  the  British  India 
Steam  Navigation  Co.'s  t.s.s.  Aromio,  built  at  Linthouse,  and  the 
t.B.8.  Jlurnniii,  built  at  Port  Glasgow,  for  the  New  Zealand  Shipping 
Co.,  Ltd.  Special  mention  may  be  made  of  the  s.s.  El  Vruguayo, 
also  built  at  Linthouse  for  the  South   American  frozen  meat  trade! 


containing  the  largest  refrigerating  plant  ever  fitted  on  'board  a 
ship,  also  the  large  Austro- American  steamer  Xais";-  Franz  Joseph  1. 
built  at  Monfalcone,  Trieste.  In  addition,  this  firm  completely 
refitted  the  t.s.s.  Curnianin.  involving  some  2,600  lights,  besides 
power  circuits,  after  the  disastrous  fire  which  practically  gutted  the 
vessel.  Messrs.  Martin  have  large  orders  in  hand  with  which  to 
start  the  New  Year,  including  the  electric  installation  on  the  new 
Cunard  R.M.S.  Aiiuitunhi,  the  largest  ever  fitted  <.n  board  a  vessel, 
also  the  t.s.s.  Gi'lna  and  Tuhnnfin,  for  the  Koninklijke  Hollandsohes 
Lloyd,  Amsterdam,  as  well  as  a  number  of  other  smaller  vessels. 
One  of  the  greatest  lessons  emphasised  by  the  terrible  cisaster  to 
the  R.M.S.  Titanic  was  the  advisability  of  providing  means  on  board 
ship,  by  which  the  electric  supply  of  the  principal  parts  of  the 
vessel  could  be  maintained  up  to  the  very  last  moment  in  the  event 
of  such  a  disaster.  The  method  employed  by  Messrs.  Martin  to 
provide  an  emergency  generating  plant  fitted  on  the  highest  deck, 
is  now  being  adopted  on  a  number  of  large  vessels. 

Another  special  feature  in  electrical  installations  as  fitted  by 
Messrs.  Martin  is  the  increased  use  of  electrical  appliances  of 
all  kinds  on  board  ship,  not  only  in  driving  auxiliary  machinery  in 
the  engineers"  department,  such  as  pumps,  fans,  thermotanks,  &o., 
but  for  working  goods  and  passenger  elevators,  cranes,  winches,  and 
also  in  the  culinary  and  stewards'  departments.  Electric  dough- 
mixers,  knife-cleaners,  egg-boilers,  grills,  hotplates,  toasters,  and 
other  appliances  too  numerous  to  detail,  are  now  the  rule  rather 
than  the  exception,  while  a  ship's  laundry  is  not  now  considerec' 
up-to-date  without  electric  washing  and  ironing  plant,  and  no  liner 
is  complete  without  an  electrically-driven  gymnasium,  not  to 
mention  such  appliances  as  electric  hairbrushes,  electric  hair  dryers, 
electric  curling  irons,  electric  cigar  lighters,  &c. 

Liverpool  Eiliibition,  1013. — We  have  received  a 
copy  of  the  prospectus  of  this  Exhibition,  which  is  to  be  held 
from  May  to  October  next  on  the  Edge  Lane  Hall  Estate, 
Liverpool,  under  the  direction  of  Liverpool  Exhibitions,  Ltd. 
Applications  for  space  are  required  liy  the  general  manager  (Mr. 
C.  P.  Hainsworth,  31,  North  John  Street,  Liverpool),  by  January 
21st,  so  firms  interested  should  write  for  particulars  and  forms  at 
once.  Sir  Chas.  Petrie  is  chairman,  and  Sir  Robert  Cranston  is  one 
of  the  directors.  The  object  is  to  demonstrate  to  the  citizens  and 
to  the  general  public,  the  commercial  development  of  the  city  and 
its  great  activities  as  a  centre  of  commerce  and  industry.  It  is 
stated  that  no  great  industrial  exhibition  has  been  held  in 
Liverpool  for  over  a  quarter  of  a  century.  There  will  be,  among 
other  features,  a  "  Palace  of  Electricity  "  for  the  display  of  elec- 
trical appliances,  machines,  ic,  also  a  "Machinery  Hall"  and  a 
"  Palace  of  Industries."  In  the  classification  list,  mention  is  made 
of  mining  engineering  and  metallurgy,  transportation  and  motive 
power,  lighting,  heating  and  ventilation,  chemistry  and  scientific 
appliances,  and  so  on. 

Fire  Alarms. — At  a  cost  of  £182,  the  Sntton  (Surrey) 
U.D.C.  has  accepted  a  tender  for  the  installation  of  an  electric 
system  of  fire-call  bells;  19  bells  will  be  fitted  at  the  fire- 
men's houses,  and  an  automatic  switch  at  the  fire  station,  together 
with  an  "  on  "  and  "  off  "  switch  to  the  turncock  and  steam  hooter. 

rafalop:ue$   and    Lists. — The   Hoyt   Metal  Co.  of 

Great  Britain,  Ltd.,  26,  BUliter  Street,  London,  B.C. — 32-page 
booklet,  also  a  number  of  separate  testimonial  leaflets,  relating  to 
Hoyt's  standard  Babbitt  or  anti-friction  metals,  tests  of  same, 
directions  for  use,  output  figures  over  13  years,  code-words,  and  bo 
forth. 

The  Fcster  Engineering  Co..  Ltd.,  Wimbledon,  S.W. — Leaflet 
concerning  their  A.c.  electric  geyser,  showing  the  alteration  in 
general  appearance  since  its  first  introduction.  It  is  now  supplied 
with  an  external  casing  of  sheet  copper  or  brass.  Copies  will  be 
sent  on  application. 

The  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  Trafford  Park. — Envelope  psmphlet  entitled  "The  Power 
Policeman — What  He  Can  Do  for  You,"  in  which  are  described  and 
illustraled  their  portable  wattmeters  and  watt-hour  meters. 

The  British  Prometheus  Co.,  Ltd  .  Salop  Street  Works,  High 
gate,  Birmingham. — Third  edition  of  catalogue  No.  141.  It  consists 
of  some  40  pages,  and  contains  illustrations  and  prices  of  a  variety 
of  their  electric  cooking  and  heating  apparatus,  from  a  curling-iron 
heater  to  a  hot  cupboard.  A  number  of  original  designs  of 
Prometheus  convectors  are  shown  and  priced  on  a  separate  leaflet. 
Contractors  can  have  a  number  of  copies  of  the  catalogue  bearing 
their  own  name  and  address. 

The  General  Electric  Co.,  Ltd.,  67.  Queen  Victoria  Street, 
London,  B.C. — Twenty-page  pamphlet  entitled  "  Table  Cooking  by 
Electricity,''  containing  illustrations,  descriptive  notes,  and  prices 
of  electric  toasters,  cookers,  hot-plates,'' composite  "  breakfast  sets, 
tea-pots,  kettles,  flat-irons,  and  so  on. 

Messrs.  Borland,  Hagedorn  &  Co.,  Ltd.,  r.6A,  St.  Marlins 
Lane,  London,  W.C. — Illustrated  and  priced  four-page  list,  describ- 
ing stage  projectors,  gallery  and  vertical  projectors,  resistance 
frames,  stage  connectors,  kc. 

The  Hart  Manufactiring  Co.,  76  and  77,  Rochester  Row,  West- 
minster, .S.W. — Leaflet  briefly  describing  and  giving  prices  and 
diagrams  of  connections  of  their  series  parallel  three  heat 
' '  Diamond  H  '  switches. 

Messrs.  Tetlet  A:  Co.,  Falcon  Electrical  Works,  Salford. — An 
illustrated  leaflet  describing  their  "  Standard  "  ironclad  stage  plug 
also  a  price  leaflet  of  ''  Falcon ''  mercury  cut-out,  permanent  magnet 
type. 
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Trade    Announcement, — Miissns.    Shoolbred    and 

CoNNt:LL,  engineers  and  electrioiaos,  announce  that  their  ooly 
addreFH  ia  now  1 1 ,  Cheapside,  Luton,  Beds.,  and  all  communications 
should  be  addressed  there. 

Holidays. — Messrs.  Crvsei,co,  Ltd.,  of  Bedford,  have 
their  works  closed  from  the  24 th  inst.,  until  Monday  morning,  the 
:lOth  iust. 

Tiiii  London  Electbic  Fibm,  of  Croydon,  announce  that  their 
works  are  closed  until  Monday  morning  next,  December  30th,  for 
holidays, 

Patent  Kestoration. — An  order  has  been  made  restoring 
patent  No.  5,642,  of  I'.IOO,  granted  to  C.  Darrah,  juu.,  and  J.  G. 
Patterson,  for  "  Improvements  in  safety  devices  for  miners'  safety 
lamps." 

Dissolutions  and  Liquidations. — Thk  M.^k/.i  I.diD- 

Sl'EAKlNc:  TKLErilONE  C".,  Lin.  This  company  is  winding  up  with 
Mr.  A.  D.  Foggo,  11,  yueon  Victoria  Street,  London,  E.G.,  as 
liquidator.  A  meeting  of  creditors  is  called  for  January  4th.  They 
are  required  to  send  particulars  of  debts,  kc,  to  Mr.  Foggo,  by 
February  Ist. 

Electric  Flash  Liuuts,  Ltd. — This  company  is  winding  up 
voluntarily  with  Mr.  R.  G.  Sidford,  20,  John  Street,  Adelphi,  W.C, 
as  liquidator.     A  meeting  of  creditors  is  called  for  December  :iOth. 

CowpEB-CoLEs  Galvanisin(;  Syndicate,  Ltd. — A  meeting  is 
called  for  January  23rd  at  II,  Ironmonger  Lane,  E.G.,  to  hear  an 
account  of  the  winding  up  from  Mr.  A.  E.  Tugwood,  the  liquidator. 

TiiK  Ueklector  Syndicate,  Ltd.— A  meeting  of  this  company 
is  called  for  the  same  time  nod  place  for  a  similar  purpose. 

LANCiDON-DAViEs  MoTOU  Co.,  l.TD. — A  meeting  is  called  for 
January  22nd  at  12,  Coleman  Street,  E.G.,  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  C.  Cape. 

Bankruptcy  Proceed ing;$. — W.    F.    Flixt,  electrical 

engineer,  Hull. — Release  of  trustee  (W.  G.  Hall),  November  28th. 

Mexico  :   Leaving  tlie   Field  Without  Fight.— The 

following  letter  lias  just  appeared  in  the  GUixriow  llu'ilij  Herald  : — 
"  Servicio  Consular  Mexicano, 
"  116,  Hope  Street,  Glasgow,  December  14th. 
"  Sir,  I  beg  space  in  your  important  paper  for  these  few 
remarks,  calling  the  attention  of  the  merchants  who  received  from 
me  an  invitation  to  participate  in  the  local  eshib'tion  in  the  State 
of  Colima,  Mexico,  towards  the  not  very  despicable  fact  that 
those  not  availing  themselves  of  that  kind  of  advertisement  really 
miss  a  good  opportunity  to  introduce  their  products  in  a  new 
market,  leaving  the  field  without  fight  to  other  very  enterprising 
competitors,  a  very. considerable  factor  for  commercial  supremacv. 
As  the  expense  would  not  be  ruinous  for  those  wishing  to  send 
samples  to  that  Exhibition,  it  would  be  desirable  for  me  to  know 
how  many  of  them  are  they,  so  that  the  steamship  company  could 
give  the  capacity  required  for  freight  up  to  Puerto  Mexico,  in  the 
Gulf  of  Mexico.  -1  am,  ice 

"Miguel  Babreka,  Co nml for  Mexico." 

Meters  Approved. — According  to  the  London  Gazette 
for  December  20i;h,  the  Board  of  Trade  has  approved  of  the  follow- 
ing meters  : — 

Rex  meter,  type  S.G.  1,  deposited  April  Ifith,  1912,  on  behalf  of 
the  Societo  Genevoise,  Geneva,  for  constant-pressure  s.p.  two-wire 
A.c. 

Bat  Meter  type  H,  deposited  February  23rd,  1912,  by  the  Bat 
Meter  Co.,  Ltd.,  tor  constant  pressure  two- wire  c.c. 

Calendars  and  Diaries. — From  the   Union  Electric 

Co.,  Ltd,,  of  Park  Street,  Southwark,  London,  S.E..  we  have 
received  an  interesting  wall  calendar  for  1913,  the  outstanding 
feature  of  which  is  a  I'nion  motor  with  pulley  and  belt-driving 
machinery,  executed  in  colour.  This  cannot  help  effectively 
driving  home  the  power  side  of  the  firm's  business.  Neat  monthly 
date  sheets  are  interleaved  with  illustrations  of  I'nion  apparatus. 
As  only  a  limited  number  of  the  calendars  are  available,  applica- 
tions should  be  sent  in  at  once.  It  is  intended  later  to  issue  the 
card  itself  as  a  showcard. 

Mb.  John  Whitelaw,  of  1.5a,  Duncan  Street,  Edinburgh,  has 
sent  us  a  serviceable  monthly  sheet  wall  calendar  for  191:!,  lighting- 
up  times  being  indicated  in  small  red  figures.  The  upper  half  of 
each  sheet  has  a  "  Highways  and  Byways  "  picture  appropriate  to 
the  month  "  Ploughing  in  Hope,"  "  A  Halt  in  the  Lane," 
"  Springtime's  Bounty,"  and  so  on. 

Asa  Christmas  souvenir  the  St.  Helens  Cable  and  Rubber 
Co.,  Ltd.,  of  Warrington,  are  sending  out  to  their  friends  a  small 
desk-card,  ''  Lest  ye  Forget,"  with  small  monthly  date  slips  for 
1913. 

Messbs.  Geo.  M'Cartney  &  Co.,  makers  of  Orb  switchgear, 
Cumnock,  N.B.,  have  brought  out  a  serviceable  calendar  for  the 
coming  year,  with  clearly-printed  dates  on  monthly  sheets. 

The  Beimsdown  Lamp  Works  Ltd.,  Kingsway  House,  W.C. — 
A  neat  little  calendar  and  postage  stamp  case  has  been  received 
from  this  firm,  together  with  a  pack  of  playing  cards  ornamented 
on  the  backs  with  a  reproduction  of  the  familiar  poster  recording 
the  world-wide  popularity  of  the  well-known  "  Wirum  "  lamps. 

To  the  Electric  Constbuction  Co.,  Ltd.,  for  whose  New  '\'ear 
souvenir  we  always  look  with  interest,  we  are  indebted  for  a  very 
neat  and  handy  vest-pocket  diary  and  stamp-case,  together  with  a 
pocket  wire  gauge — a  nickel-plated  gem. 


LIGHTING  and  POWER  NOTES, 


.iustralia. — The  following  interesting  notes  show  the 
progress  that  is  being  made  by  the  Newcastle  City  Council  elec-/ 
trical  department  :— The  reconstruction  scheme  which  has  been  in 
hand  for  the  greater  part  of  this  year  is  now  nearing  completion. 
Two-thirds  of  the  entire  mains  for  the  city  have  been  reconstructed 
and  completed  ;  new  high-pressure  feeders  have  been  erected  to  the 
city  sub-station,  which  is  an  entirely  new  building,  containing 
three  banks  of  transformers  with  high  and  low-tension  switch- 
gear,  suitably  housed  in  a  three-storey  fireproof  building.  The  top 
portion  of  same  contains  the  switch-gear,  the  middle  section  the 
transformers,  and  the  bottom  section  the  cables  from  the  switch- 
gear  to  the  transformers.  New  low-tension  feeders  have  been 
erected  in  the  main  streets,  which  will  increase  the  carrying 
capacity.  The  new  General  Electric  Co.'s  series  incandescent 
system  single  lamps  of  60  C.P.  is  now  partly  installed  with  gratify- 
ing results.  The  water-softening  plant,  which  is  of  Kennicott 
type,  has  been  delivered  and  erected  by  the  contractors,  and  is  now 
in  operation.  The  condensing  plant,  which  embraces  a  mnlti-jet 
condencer  of  Mirrlees-Leblanc  type,  is  partly  erected,  with  the  oil 
eliminating  plant,  and  the  spray  cooler  as  designed  by  Messrs. 
Fyvie  it  Stewart,  of  Melbourne.  Two  other  sub-stations  are  in 
course  of  erection  and  will  be  in  operation  early  in  the  new  yeiar. 
The  mains  have  been  extended  into  the  municipality  of  Hamilton 
and  Wickham,  and  a  third  municipality  is  now  negotiating  street 
lighting,  which  will  also  give  the  Council  the  right  of  private 
supply. 

The  financial  results  of  the  first  half  of  this  year  under  the 
present  management,  as  compared  with  the  first  halt  of  1911,  show 
a  net  difference  of  £1,600,  despite  the  fact  that  during  this  year  a 
considerable  sum  has  been  spent  from  revenue  for  reconstruction  ptir- 
poses,  and  to  dale  the  undertaking  has  not  received  the  full  benefit 
of  the  extra  £10,000  that  is  now  being  spent,  which  will  be  reflected 
in  largely  increased  business,  and  greatly  decreased  working  costs. 
It  is  expected  that  the  system  will  be  completely  in  order  during 
the  first  few  months  of  the  new  year.  Mr.  Guy  AUbut  is  the  city 
electrical  engineer. 

Baildou. — The  District  Conncil  decided  last  week  to  ask 
the  B.  of  T.  for  a  prov.  order  to  construct  electric  tramways,  and 
also  for  an  Order  under  the  Electric  Lighting  Acts.  Negotiations 
are  in  progress  with  the  Bradford  Corporation  with  reference  to 
the  proposed  tramway  facilities. 

Kolton. — The  f^lectricity  Committee  has  decided  to 
supply  current  for  motive  power  to  the  works  of  Messrs.  Dobson 
and  Barlow,  Ltd.,  on  terms  to  be  arranged. 

Bradford. — The  Electricity  Committee  of  the  Corpora- 
tion has  decided  to  recommend  the  City  Council  to  illuminate  Tong 
Street— a  long  thoroughfare  commencing  at  Dudley  Hill  and 
extending  therefrom  for  over  IJ  miles  to  Westgate  Hill — with 
electricity  in  place  of  gas. 

Bradford-on-Aron. — The  I'.D.C.  has  deferred  the 
electric  light  question,  broached  by  Messrs.  Purvee,  of  Exeter,  until 
the  new  Council  is  elected  next  April. 

Bridlington.— The  T.C.  on  December  18th  decided  to 
apply  to  the  L.G.B.  for  a  loan  of  £5,000  for  the  provision  of  new 
generating  plant  of  600- BCW.  capacity  and  extensions  to  the  engine 
room. 

Canada. — The  New  Westminister  (B.C.)  Power  Co.  is 
about  to  obtain  extensive  water  rights  on  Brandt  Creek,  Indian  River, 
Young  Lake  and  Norton  Lake,  waters  contiguous  to  the  city.  The 
object  of  the  company  is  to  establish  a  power  plant  to  supply  the 
Fraser  Valley  district  with  current  for  lighting  and  power  purposes. 
The  New  Westminster  Power  Co.  is  composed  of  a  number  of  local 
parties  backed  by  English  capital. 

Chesliani. — The  U.D.C.  has  entered  into  a  seven  years' 
agreement  for  public  lighting  with  the  local  electricity  company. 

Chiua. — The  establishment  of  generating  stations  has 
made  great  strides  in  China  in  recent  years.  Besides  Shanghai,  the 
use  of  electricity  has  extended  to  all  the  large  cities  in  the 
surrounding  districts — Hangchow.  Ningpo,  Soochow.  Chingkiang 
and  Wousih.  Four-fifths  of  these  undertakings  are,  says  La  Beive 
Pratique  Je  V Elect rifite,  in  the  hands  of  German  firms,  whose  sale 
prices  defy  all  competition. 

Chorley. — A  Bradford  firm  have  taken  land  for  a  new 
cotton  mill  to  be  erected  in  Chorley,  and  to  accommodate  700  looms. 
It  will  be  the  first  shed  in  this  locality  to  be  electricaUy-driveu. 

Chorley  Wood. — The  Watford  U.D.C.  has,  in  view  of 
the  formation  of  an  Urban  Council  for  Chorley  Wood,  deferred  the 
question  of  the  electric  light  scheme  included  in  a  prov.  order 
being  applied  for  by  a  private  company.  The  draft  order  provides 
that  the  local  authority  shall  have  the  option  of  purchasing  the 
undertaking  at  the  end  of  21  years,  and  each  subsequent  seven  years 

Cleckheaton  (lorks.). — At  the  last  meeting  of  the 
'  District  Council  it  was  decided  to  confirm  the  recommendation  of 
the  Electricity  Committee  that  the  prices  for  electricity  should  be 
advanced  by  10  per  cent.,  except  in  cases  where  the  supply  is  under 
agreement.  This  increase  is  a  result  of  the  enhanced  prices  of 
coal. 


1038 


THE     ELECTRICAL     REVIEW.       [Vol.  71.    No.  1,831,  December  27,  1912 


Germany. — The  monopolist  tendencies  of  the  larg-e  electric  con- 
struction and  supply  companies  in  Germany  are  generally  resented, 
and  in  Schleswig  -  Holstein  some  nine  districts  have  banded 
themselves  together  in  an  electric  Zweckverband,  with  the  object 
of  safeguarding  the  interests  of  its  members  in  all  questions  relat- 
ing to  the  supply  of  their  districts  with  electric  current.  The 
Verband  will  not  itself  carry  out  installations,  but  will  confine  its 
operations  to  tendering  advice  and  clearing  the  ground  for  private 
initiative.  The  departure  is  expected  to  prove  a  boon  to  the  smaller 
electrical  manufacturing  firms  who  have  hitherto  been  excluded 
from  participation  when  schemes  were  launched  by  any  of  the 
monopolist  companies. 

HoLLAKD. — Several  schemes  for  the  establishment  of  generating 
stations  are  being  considered  in  Holland.  One  station  is  planned 
to  serve  the  Communes  of  Xienw  Buinen,  Buinerveen,  Cosselle  and 
Gieten  in  the  province  of  Drenthe  :  a  second  is  for  the  supply  of 
the  Communes  of  Wondsen,  Ijlst  and  Balk  in  Friesland,  and  a 
third  for  Giekerk,  Molesend  and  Roodkerk,  also  in  Friesland. — 
Rerue  Pratique  de  V Electriciti\ 

Cwinavon, — The  U.D.C.  has  decided  to  apply  to  the 
B.  of  T.  for  a  prov.  order  for  electric  lighting ;  exclusive  of  the 
cost  of  the  site  for  the  generating  station,  the  cost  of  the  scheme 
is  placed  at  £6,000. 

Fife. — The  Fife  Hectric  Power  Co.  has  acquired  a  site  in 
Nethertown,  at  the  south  side  of  Dunfermline,  for  the  purpose  of 
erecting  a  sub-station,  in  order  that  power  may  be  better  trans- 
mitted to  the  Rosyth  area. 

Finchley. — At  the  last  meeting  of  the  Council,  the  Elec- 
tricity Committee  reported  that  it  had  considered  a  special  report  of 
the  electrical  engineer  on  the  matter  of  the  cheaper  production  of 
electricity,  and  recommended  that  tenders  be  invited  for  the  installa- 
tion of  an  oil  engine  at  the  electricity  works  at  an  estimated  cost  of 
£4,.5iMi.     The  report  was  adopted. 

Fleetwood, — The  U.D.C.  has  decided  to  apply  to  the 
L  G.B.  for  sanction  to  borrow  £7,176  to  meet  the  cost  of  proposed 
extensions  at  the  electricity  works,  and  to  request  that  permission 
may  be  given  for  the  work  to  be  proceeded  with. 

Hornsey. — The  Council  has  decided  to  ensure  the  elec- 
tricity works  against  loss  of  profits  in  the  case  of  fire  or  explosion. 
According  to  the  statement  of  the  working  of  the  electricity  depart- 
ment for  the  half-year  ended  September  31st  last,  it  appears  that  the 
amount  received  from  private  consumers  had  been  £6,987,  an  increase 
of  £13.5  over  the  corresponding  period.  The  total  receipts  were 
£7.7it9,  as  against  £7,334,  or  an  increase  of  £465.  With  regard  to 
the  expenditure,  this  had  been  £4,45ii.  as  against  £3,73o  at  the 
corresponding  period. 

Haddersfield. — The  Corporation  has  decided  to  apply  to 
the  L.G.B.  for  powers  to  borrow  £60,000  for  the  purposes  of  the 
local  electricity  undertaking,  to  which  a  number  of  detailed 
improvements  are  proposed  to  be  made,  including  some  alterations 
to  the  buildings,  and  the  fixing  of  new  single-phase  switchgear. 

Kind's  Lynn. — At  a  recent  meeting  of  the  T.C,  the 
chairman  of  the  Electricity  Committee  stated  that  the  Committee 
felt  the  time  had  come  when  considerable  outlay  must  be  made  on 
extension  of  plant.  This  was  owing  to  the  large  number  of  fresh 
customers  who  had  lately  been  obtained,  several  of  them  being 
large  consumers.  They- include  the  Great  Eastern  Railway  Co., 
which  has  introduced  electricity  in  the  place  of  gas  at  the  passenger 
station,  and  also  lighted  the  harbour  sidings.  The  total  private 
connections  are  now-  equivalent  to  41,591  lamps  of  8  C.P.,  and  this  in 
a  town  with  a  population  of  20,000.  In  addition,  all  the  streets 
are  electrically  lighted. 

London. — The  Bethnal  Green  Council  has  decided  to 
adopt  the  electricity  supply  proposals,  particulars  of  which  were 
given  in  our  last  issue. 

9Ie.\borongli. — The  Council  has  decided  to  apply  to  the 
L.G.B.  for  powers  to  borrow  £10,000  to  be  devoted  to  the  extension 
of  the  local  electricity  works. 

Kew  Zealand. — The  Council  of  Devonport,  New  Zea- 
land, is  inviting  schemes,  for  adoption  by  the  Municipality  or  for 
execution  by  private  enterprise,  for  the  installation  of  electric 
lighting  in  the  town.  Full  details  are  required,  including,  in 
schemes  for  private  enterprise,  the  charges  that  would  be  made  for 
the  supply  of  current  and  what  share  of  profits  would  be  given  to 
the  local  authority. — Financier. 

Salford. — A  fire  broke  out  at  Salford  electricity  works 
early  last  Thursday.  The  extent  of  the  damage  is  estimated  at 
£10,000,  including  the  destruction  of  a  switchboard  which  will 
cost  £5,000  to  replace.  It  is  stated  that  the  fire  was  caused  by  a 
workman  dropping  a  spanner  which  in  its  fall  came  in  contact 
with  a  live  wire.  There  was  a  great  blaze,  and  the  fire  extended 
rapidly,  destroying  many  cables.  The  fire  brigade  were  able 
to  prevent  serious  damage  being  done  to  the  electrical  machinery. 
The  tramway  service  had  to  be  suspended  for  several  hours,  but  the 
co-operation  of  the  Manchester,  Bury  and  Eccles  _electrical  systems 


greatly  minimised  the  'dislocation.  Some  of  the  larger  works 
which  'depend  entirely  upon  electricity  for  their  motive  power 
have  been  compelled  to  close  until  the  damage  at  the  electricity 
station  is  repaired. 

South  .4frica. — At  a  public  meeting  recently  held,  the 
Harrifinith,  O.F.S.  Municipality  were  authorised  to  raise  a  loan  for 
the  carrying  out  of  a  hydro-electric  scheme.  The  power  will  be 
generated  by  water  supply  on  the  top  of  Platberg  mountain,  and 
used  for  the  lighting  of  the  town,  and  supplying  power  for 
industries.  This  scheme,  it  is  supposed,  wiU  be  the  first  of  its  type 
in  the  country. 

Sflinton  and  Pendlebury. — At  a  meeting  of  the  D.C., 
held  last  week,  a  letter  was  read  from  the  Lancashire  Electric  Power 
Co.,  stating  that  it  had  arranged,  subject  to  the  consent  of  the 
Council,  to  supply  Messrs.  A.  Knowles  &  Sons,  Ltd,,  with  current 
for  haulage  purposes,  principally  at  the  Pendlebury  and  Clifton 
Hall  Collieries.  The  prefent  requirements  were  about  320  H.P.  at 
Pendlebury.  and  250  H.P.  at  Clifton  Hall.  It  was  resolved  that  the 
Council  consent  to  the  arrangement. 

Wood  Green. — The  District  Council  is  one  of  the  few 

local  authorities  round  London  which  has  no  electric  supply  in  its 
district,  with  the  result  that  the  largest  firms  generate  their  own 
energy.  About  12  years  ago  Wood  Green  and  four  contiguous 
districts  combined  in  a  proposed  scheme  of  generation  and  distribu- 
tion, but  in  the  end  that  fell  through.  Six  or  seven  years  ago 
Wood  Green  decided  to  embark  on  a  scheme  of  its  own,  involving 
an  outlay  of  £f.0,000.  The  L.G.B,  however,  refused  to  sanction 
the  application  for  a  loan.  Then  the  District  Council  obtained  a 
provisional  order,  which  was  from  time  to  time  extended.  Now 
the  Council  has  another  scheme  on  foot — viz..  to  sell  the  order 
outright  to  the  Tottenham  and  Edmonton  Gas  Co.,  and,  with  that 
aim  in  view,  the  company,  with  the  sanction  of  the  local  authority, 
is  promoting  a  Bill  in  Parliament  in  the  ensuing  session.  The 
company  has  agreed  to  pay  the  Council  the  sum  of  £500,  together 
with  the  full  amount  of  its  costs  and  charges  incurred  in  applying 
to  Parliament  for  the  necessary  powers,  and  to  commence  a  supply 
of  electricity  within  a  period  of  12  months  from  the  date  of  the 
transfer  of  the  order.  The  actual  prices  to  be  charged  are  limited 
for  lighting  purposes  (private  consumers)  to  5d.  per  unit ;  for 
power,  heat  and  domestic  purposes  (private  consumers)  to  2d.  per 
unit ;  for  street  lighting,  24d.  per  unit  in  roads  or  streets  in  which 
houses  are  being  supplied  by  the  company.  The  Council  will 
have  the  right  at  any  time  after  the  expiration  of  14  years  to  pur- 
chase the  undertaking  upon  payment  of  the  capital  expenditure, 
and,  in  addition,  a  sum  calculated  on  that  capital  expenditure  at 
rates  ranging  from  20  per  cent,  if  the  purchase  is  made  in  the 
fifteenth  year,  the  percentage  decreasing  1  per  cent,  on  each  addi- 
tional year's  purchase.  In  the  course  of  a  discussion  on  the  subject. 
Councillor  Holmes  said  it  might  be  useless  to  oppose  the  scheme, 
but  he  should  do  his  very  best  to  prevent  one  company  obtaining  a 
monopoly  of  both  electric  and  gas  lighting  in  the  town.  The 
present  automatic  gas  lighting  was  bad.  Councillor  Davies  said  the 
automatic  gas  lighting  was  experimental,  and  it  was  improving. 
The  Council  signified  its  approval  of  the  scheme 

The  North  Jletropolitan  Power  Supply  Co.  has  also  given  the 
Council  notice  of  its  intention  to  apply  for  a  provisional  order  for 
Wood  Green. 

West  Rirhby. — The  Electricity  Supply  Committee  of 
the  L'.D.C.  has  reported  that  for  the  year's  working  up  to  November 
30th  last  there  was  a  profit  on  the  undertaking  of  £116. 

The  L.G.B.  has  sanctioned  the  borrowing  of  £1,157  and  £168  for 
the  purposes  of  the  electric  light  undertaking. 

West  AVickham, — The  Beckenham  U.D.C.  proposes  to 
apply  to  the  B.  of  T.  for  a  prov.  order  for  electric  supply  at  West 
Wickham,  which  is  in  the  area  of  the  Bromley  R.D.C. 

Wisbeeb.— The  B.  of  T.  has  forwarded  to  the  T.C.  an 

application  from  the  National  Electric  Construction  Co.,  for  its 
E.L.  Order  to  be  extended,  and  not  revoked.  The  Council  has 
referred  the  matter  to  a  Committee  for  consideration. 

Sonthend-on-Sea. — The  T.C.  has  decided  to  apply  to 

the  L.G.B.  for  a  loan  of  £11,000  for  additional  plant,  ic,  at  the 
electricity  works.  It  is  proposed  to  install  two  new  Babcock 
boilers,  with  economisers,  feed  pumps,  and  an  automatic  coal  and  ash 
conveyor. 

Willesden. — In  considering  the  proposed  improvements  in 
the  public  street  lighting,  the  Electricity  Committee  is  to  be  given 
an  opportunity  of  submitting  tenders  in  competition  with  the  gas 
company. 

South  .4frica. — According  to  the  South  African  Mining 
,7t"/c»a?  an  application  to  amend  its  licence  by  the  Victoria  Falls 
Power  Co.,  and  any  objections  thereto,  was  to  be  heard  in  public  by 
the  Power  Undertakings  Board  on  December  17th,  at  the  ofiBce  of 
the  Government  mining  engineer,  Johannesburg. 

Rhodesi.\. — The  Lone  Hand  mine  on  the  Tuli  River  is  installing 
machinery  with  electricity  for  motive  power.  An  overhead  railway 
has  been  erected  between  the  pit  head  and  the  mil',  and  a  powerful 
pump,  driven  by  electricity,  has  been  placed  in  the  river  bed. 
Prospects  are  held  to  be  most  promising. 
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MESSRS.    J.    SADD    &    SONS'    TIMBER 
MILLS    AT    MALDON,    ESSEX. 


Mkssrs.  Saim)  a  Sons,  Lrii.,  can  cliiiiii  Lo  lie  oiiu  of  tlie  most 
progressive  firms  enfiagcd  in  the  timber  trade  in  the  Hustern 
Counties,  if  not  in  the  whole  country.  Their  history,  from 
the  establishment  of  the  business  about  l.")0  years  ajro  to  its 
conversion  into  a  limited  liability  company  in  the  year  18)S'.), 
is  a  record  of  steady,  natural  f^rowtli.  The  firm  made  great 
strides  under  the  gnidanee  of  its  late  head,  Mr.  .lohn  (iranger 
Sadd,  .I.P.,  who  was  five  times  Mayor  of  Makion,  but 
the  most  noteworthy  developments  have  occurred  since  the 
mill  was  burnt  down  three  years  ago. 

The  opjwrtunity  which  this  alTorded  for  a  complete  re- 
organisation and  layout  on  modern  lines  was  immediately 
realised,  and  since  that  event  an  immense  amount  of 
careful  thought   has  been  devoted  to   every  detail  of  con- 


General  View  ov  the  Timheu  Mills. 

struetion  and  operation  of  all  the  machinery,  both  mechanical 
and  commen'ial,  which  is  vital  to  the  welfare  of  a  successful 
concern. 

After  the  death  of  .\lr.  .1.  (i.  Sadd  the  management  de- 
volved upon  the  three  present  directors,  Messrs.  John,  Harry 
and  Herbert  Sadd.  and  Mr.  Alfred  Thorn,  who  has  just 
resigned  after  4.">  years'  service. 

The  work  naturally  divides  itself  np  into  four  sections  : — 
The  foreign  timber  trade,  the  English  timber  trade,  the 
engineering  plant,  and  the  secretarial  duties.  Kach  of  the 
four  directors  had  received  a  training  specially  fitting 
him  for  one  of  these  branches  in  particular,  and  in  the 
order  named. 

The  foreign  timber  trade,  which  is  under  the  special  care 
of  Mr.  John  Sadd,  now  involves  a  capital  of  about  £80, 000. 
and  includes  the  purchase  and  resale  of  all  S(iuaied-up 
imported  timber  and  its  conversion  into  suitable  scantlings 
to  meet  the  builders'  requirements.      Practically  the  whole 


the  old  mill,  which  previously  to  the  fire  dealt  with  belli 
English  and  foreign  timber,  and  was  much  handicapped  by 
lack  of  space  and  modern  conveniences.  It  is  constructed  of 
brick  with  reinforced  concrete  H;or,  to  minimise  the  danger 
of  fire.  \  second  fioor  of  lightci-  construction  is  utilised 
for  joinery  manufacture.  The  whole  is  covered  by  nn 
Anderson  lattice  girder  roof  of  CI  ft.  span,  with  a  skylight 
giving    an    excellently    distributed   light   in    the   daytime ; 


A.MKUICAN    I'LANElt    DkIVEN    IIV    ."jO-H.P.   CeCMTTON   MoTOB. 

electric  arc  and  incandescent  lamps  perform  this  duty 
at  night.  The  null  is  provided  with  an  excellent  equipment 
of  machinery. 

The  largest  machine  is  a  No.  77  eight-cutter  planer  and 
moulder,  by  the  American  Woodworking  Machinery  Co., 
U.S.A.,  driven  by  a  50-H.r.  Crompton  compound-wonnd 
interpole  motor,  and  needs  about  eight  men  to  keep  it  supplied 
with  raw  material  and  to  remove  that  which  has  passed 
through  it.     This  amount  of  labour  is  being  reduced  by  the 
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Part  ok  the  Foreign  Ti.muer  Mill  and  Joinery  Loft. 


Motors  on  Concrete  Piers  in  the  Basement. 


of  this  timber  is  brought  up  the  Blackwater  by  steamers  of 
about  1,000  tons,  and  delivered  to  the  extensive  yards,  which 
are  well  covered  with  lofty  sheds,  containing  at  all  times 
large  stocks  of  Swedish  and  Russian  timber  ;  this  is  seasoned 
under  very  favourable  conditions,  and  afterwards  trans- 
ported to  the  Foreign  Mill,  siding,  or  barge  by  gravity  feed 
conveyors. 

This    Foreign    Mill   has   been    built   upon   the    site    of 


installation  of  runways  frtm  the  timber  storage  sheds  to  the 
finished  goods  warehouse,  or  direct  to  the  railway  siding 
or  river. 

The  cutters  are  designed  upon  the  pencil-sharpener 
principle,  and  consist  of  thin  knives  of  high-speed  steel, 
firmly  secured  to  a  cylindrical  hub  at  the  best  cutting  angle. 
Mechanism  is  provided  for  "jointing"  these  knives  va> 
position,  and  they  are  afterwards  ground   up   to   the  besti. 
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angle  for  the  stock  upon  which  they  are  to  be  used  by  a 
double-wheel  automatic  grinder,  specially  designed  for  the 
purpose  by  the  same  firm,  and  driven  by  a  small  2-h.p. 
motor  attached  to  the  ceiling.  The  whole  of  the  cutlers  are 
driven  by  belts  kept  at  a  suitable  and  uniform  tension  by 
means  of  adjustable  jockey  pulleys,  the  two  main  cutters 
being  driven  from  both  ends. 

For  lighter  work,  a  liolinder  Xo.  7B  planing  and  moulding 
machine  has  been  installed,  with  six  rotary  cutters,  and 
fixed  knives  top  and  bottom,  to  ensure  a  perfect  finish. 
This  machine  is  capable  of  turning  out  about  20,000  ft.  of 
matching  in  an  ordinary  day's  run,  and  is  driven  by  a 
24-H.P.  Crompton  motor,  placed  under  the  floor,  to  which 
a  Sandycroft  liquid  starter  has  been  applied  with  very  satis- 
actory  results.     To  this  machine  has  been  fitted  the  MOes 


floor,  and  the  surplus  on  a  dump  heap  well  away  frum 
the  mill. 

This  department  also  handles  all  classes  of  builders' 
material  such  as  slates,  tiles,  drain  pipes,  cement,  roofing 
felt,  sideroleura,  and  tar  of  all  descriptiong,  the  demand  for 
treated  timber  being  met  by  a  creosoting  plant  recently 
installed. 

The  English  mill,  before  the  fire,  was  much  handicapped 
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Electric  Gantry  in  Timber  Vabd. 

patent  attachment,  enabling  the  stock  to  be  split  and  planed 
or  moulded  on  the  two  inner  faces  simultaneously  with  the 
other  six. 

Next  to  this  machine  and  feeding  from  the  opposite  end 
is  a  Xo.  5  Bolinder  circular  re-saw,  which  is  capable  of  a 
very  large  output  and  easily  keeps  the  above  planer  supplied 
with  freshly  sawn  timber.  It  has  three  speeds  of  feed, 
operated  by  a  feed  roller  which  is  readily  turned  out  of  the 
way  when  not  requh-ed. 

In  addition  to  these  there  is  a  very  complete  equipment  of 
minor  machines  of  modern  design,  each  driven  by  a  separate 
Crompton  motor,  the  whole  electrical  installation  being  below 
the  floor  on  concrete  piers  in  a  roomy  basement  about  7  ft. 
high,  which  enables  it  to  be  inspected  or  attended  to  without 
disturbing  the  workmen. 

The  first  floor  is  occupied  by  a  turning  and  joinery 
■department,   which,    though    only   recently    established,    is 


JJassome  CbossCct  Saw  and  S-h  p.  Slow-Speed  Cbompton" 

Mo  FOB. 

■proving  itself  to  be  a  very  promising  branch  of  the  industry. 
The  plant  comprises  drum,  radial-arm  and  belt  sanders. 
vertical  spindle  and  panel  planers,  tenoning,  morticing,  and 
boring  machines,  and  copying  and  other  lathes.  All  these 
machines  are  motor-driven,  electricity  being  further  utilised 
ior  heating  glue  kettles  and  for  lighting  purposes. 

The  whole  of  the  refuse  from  this  mill  is  removed  by 
means  of  a  pneumatic  installation  operated  by  a  2.')-h.p. 
jnotor,  part  being  deposited  on  the  producer  house  chargmg 


RixsoME  Hobizostal  Band-Saw  with  Lancashibe  Motor 
Built  on  eh.  Wheel  Axle. 

by  lack  of  room.  It  was  therefore  decidei  to  put  up  a  second 
mill  at  the  opposite  end  of  the  yard,  the  employment  of 
electric  power  alone  making  this  arrangement  practicable. 
This  gives  ample  yard  room  and  storage  space  round  each 
mill  for  the  class  of  timber  for  which  it  is  designed. 

The  building  is  of  limber  and  corrugated  iron,  and 
is  fitted  with  an  "  Anderson  "  roof  of  54  ft.  span,  with  a 
/.7-ft.  span  lean-to  on  the  one  side  to  accommodate  the 
lighter  machinery,! and  a  smaller  lean-to  on  the  other  side 


Cbossley  Wood  Refuse  Gas  Plant. 


used  as  a  sharpening  shop.  The  main  building  has  open 
ends  to  admit  of  the  unhamjjered  use  of  the  3-motor  H.M. 
and  B.  electric  traveller  of  5  tons'  capacity,  with  a  50-ft. 
span,  running  on  a  timber  gantry  200  ft.  in  extent.  The 
height  of  the  gantry  above  the  ground  is  22  ft.,  and  the 
whole  of  the  laying  ground  beneath  it  is  utilised  to  its 
utmost  capacity  with  oak,  elm  and  ash  timber  as  it  is  brought 
in  by  road,  rail  or  water. 

The  logs  are  first  cut  off  to  the  dead  length  required  by  a 
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Powicu  HoisB,  siunviNf!  Crompton  Geneuatous  and  Automatic 

BOOSTEK. 

Ransomc  i-eciprocatin<);  cross-cut  saw, 
whicli  is  direct  coujjled  to  a  low-sjieed 
S-ii.i'.  Crompton  motor  riinnini,'  at  2-.'0 
:;.1'..M.  Jt  is  capal)le  of  dealitiir  witli 
li'gsup  to  5  fc.  diameter,  whicii  are  placed 
on  a  geared  travellinf,'  carriage  to  facili- 
tate rapid  and  accurate  adjustment. 

Tlie  main  feature  of  this  mill  is  tlio 
Xo.  1  liuiisomeand  Lavo  type  horizontal 
band-saw,  nominally  cajiable  of  handling 
timber  5  ft.  in  diam.  or  -1  ft.  S(|.,  by 
unlimited  length  on  account  of  the  open- 
ended  building.  It  has  actually  dealt 
wi';h  a  pollaivl  oak  s  ft.  x  .">  ft.  x 
about  lM»  ft.  long,  cutting  it  into  planks 
of  suitable  thickness  with  perfect  satis- 
faction, and  without  any  special  gear 
being  rei|uired.  This  machine  is  driven 
by  a  3.')-ii.P.  l/ancashire  enclosed  fan 
ventilated  motor,  the  feed  works  and 
gear  for  raising  and  lowering  the  saw 
being  ojierated  by  a  separate  12-ii.i'. 
motor  of  the  same  make.  The  capacity 
of  this  machine  is  remarkable,  l(i,0(i(i 
ft.  super,  per  day  being  quite  easily  dealt 
with. 

The  less  valuable  timber  is  broken 
down  at  the  Line  Rack  bench,  which 
has  a  .5-ft.  hoe  inserted-tooth  saw,  and 


is  driven  by  a  7ij-ii.i'.  Crompton  motor.  The  planks  so 
produced  are  converted  into  boards  at  a  51 -inch  Clement 
vertical  band  re-saw,  marketed  l>y  the  American  A\'ood«()rking 
Manufactory  Co.  It  jjossesscs  several  advantageous  adjust- 
ments, the  whole  of  the  feed  rolls  being  on  a  movable  bed, 
which  enables  them  to  be  canted  to  any  desired  angle  for 
the  cutting  of  feather-edged  boards.  All  tiie  feed  rolls  are 
power-driven,  thus  producing;  constant  feed,  which  can  be 
modified  at  will  by  means  of  patent  \ariable  gear. 

In  the  lean-to  are  placed  four  circular  saw  benches,  one 
swing  and  one  i)endulum  cross-cut,  3(;-in.  band-saw,  and  a 
large  hollow  chisel  mortising  machine,  all  of  which  are  driven 
by  separate  Crompton  motors  from  4  to  ICii.P. 

The  refuse  from  this  mill  is  removed  by  a  motor-driven 
con\eyor  and  ele\ator  and  discharged  into  a  large  hopper, 
high  enough  for  a  cart  to  come  under  the  chute. 

The  power  plant,  which  was  arranged  and  installed  by 
Mr.  II.  !'.  (iirling,  M.I.  H.H.,  consists  of  two  100-11. 1'.  sets  with 
space  for  a  third.  It  is  run  entirely  from  wood  refuse,  which  is 
produced  on  the  premises  in  sufficient  quantity  to  supply  about 
1,000  H.p.  if  required.  Each  set  consists  of  a  No.  (; 
Crossley  gas    plant,    and   Z.E.    type   horizontal    low-speed 


Cuo.ssLEY  Gas  Engise.s  in  the  Power  House. 


View  of  Horizontal  Band-Saw,  showing  Motor  on  Wheel  Axle. 


engine  running  at  iOO  h.p.v.,  direct- 
coupled  to  a  Crompton  03-KW.  d.c. 
multipolar,  compound-wouad,  interpole 
generator  by  means  of  a  Zodel  Yoith 
flexible  coupling. 

The  wooi-refuse  gas  plants,  which  were 
among  the  first  of  their  class  to  be 
installed  on  a  satisfactory  basis,  have 
proved  to  be  very  efficient  and  give  the 
utmost  satisfaction  ;  they  are  connected 
to  a  bus-pipe  through  wheel  valves,  and 
both  engines  have  been  run  simulta- 
neously from  one  plant  for  a  period  of 
over  one  month,  which  shows  that  they 
are  very  generously  designed.  Although 
they  are  arranged  for  the  injection  of 
water  vapour  as  in  the  case  of  anthracite 
plants,  this  has  been  found  unnecessary, 
owing  to  the  large  amount  of  natural 
moisture  in  the  refuse. 

The  gas  is  first  passed  through  a  dust- 
collecting  box  over  a  water  seal,  and 
then  up  through  a  coke  scrubber  and 
afterwards  through  a  centrifugal  motor- 
driven  tai'  extractor  to  the  wood-wool 
scrubber,  and  thence  to  the  bus-pipe. 

The  gas  produced  is  of  such  excellent 
quality  that  the  engines,  though,  like 
most  gas  engines,  only  designed  to  give 
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',10  per  cent,  of  their  nominal  output  continuously,  will  and  do 
with  perfect  freedom  give  the  full  100  b.h.p.  each  for  con- 
siderable periods. 

The  engines  are  governed  on  the  hit-and-miss  principle, 
the  variation  in  speed  being  so  small  that  a  perfectly  steady 
voltage  is  maintained  at  the  bus-bars.  This  desirable  end  is 
coDsideraljly  facilitated  Ijy  the  very  hca\'y  fly-wheels,  one  of 
which,  weighing  about  9  tons,  is  fitted  to  each  engine.  The 
exhaust  valves  are  water  cooled  and  the  exhaust  valves  and 
piston  are  lubricated  by  forced  feed. 

The  generators  run  absolutely  sparklessly  at  all  loads  up  to 
25  per  cent,  overload  without  brush  shifting,  and  will  easily 
do  50  per  cent,  overload  for  short  periods  and  100  per 
cent,  momentarily  without  dangerous  sparking  or  over- 
heating. 

The  engines  are  now  assisted  by  a  battery  consisting  of 
112  P21  E.P.S.  cells  of  1,200-ampere-hour  capacity, 
capable  of  giving  1,000  amperes  momentarily,  and  a  fully 
automatic  reversible  Crompton  booster  designed  to  deal  with 
the  maximum  output  of  the  battery.  Uy  this  means,  the 
engines  can  be  kept  at  full  load  in  spite  of  the  exceedingly 
variable  station  output,  which  is  characteristic  of  all  timber 
mills.  The  nature  of  the  peaks  to  be  dealt  with  can  easily 
be  imagined  when  the  fact  is  borne  in  mind  that  the  plant 
deals  satisfactorily  with  500  aggregate  H.r.  of  motors  of  vary- 
ing size  up  to  75  h.p., 
in  addition  to  lighting 
and  town  supply. 

The  switchboard  sup- 
plied by  Messrs.  Crompton 
and  Co.  consists  of  nine 
panels,  one  for  each  gene- 
rator, three  for  booster 
and  battery,  and  four  dis- 
tributing panels.  It  is 
designed  to  be  as  nearly 
fool-proof  as  possible,  and 
includes  eight  heavy-cur- 
rent automatic  circuit- 
breakers,  dead-beat 
meters,  integrating  watt- 
meters in  all  outgoing 
mains,  and  a  recording 
central  zero  ammeter  in 
the  battery  circuit. 

The  three-way  battery 
and  booster  switch,  the 
booster  motor  starter  and 
automatic  circuit  breakers 
are  all  fitted  with  auxiliary 
trip  switches  as  specified 
by  the  designer,  so  that 
no  harm  can  result  from 
the  attendant  accidentally 
operating  the  wrong 
switch  other  than  the 
opening  of  the  battery 
circuit-breaker,  which  is 
fitted  with  a  similar  aux- 
iliary switch  and  coil. 
The  generator  circuit- 
breakers    are    of     course 

fitted  with  reverse  coils  to  facilitate  parallel  running,  and  the 
compound  winding  is  never  cut  out.  There  is  never  the 
least  inclination  for  the  generators  to  pump. 

A  10-ton  overhead  traveller  has  been  erected  to  cover  the 
whole  of  the  engines. 

The  lighting  of  the  mills  and  the  extensive  yards  and 
sheds  is  accomplished  by  20  arc  lamps  and  numerous  incan- 
descent lamps.  This  lighting  proved  so  satisfactory  that  the 
directors  decided  to  extend  it  to  their  own  homes,  some  half 
a  mile  away,  by  overhead  wires.  Wayleaves  were  readily 
granted  by  the  owners  of  property  en  nnite.  This  led  to  a 
number  of  applications  for  supply  from  other  parts  of  the 
town,  and  current  is  now  available  throughout  the  whole 
of  Maldon  and  also  the  adjoining  village  of  Heybridge. 
The  total  output  for  the  year  ended  September,  1912, 
including  power  and  heat  and  light,  was  275,000  units,  and 
it  is  growing  all  the  time. 

Electricity  for  heating  purposes  is  being  very  favourably 


received  in  the  town.  ( »ne  consumer  has  been  cooking  over 
100  dinners  a  day  electrically,  and  considers  the  quality  of 
the  cooking  quite  equal  to  that  obtained  by  the  much- 
advertised  paper  bag  system.  Besides  the  usual  heating 
apparatus,  automatically-regulated  incubators  are  in  use  in 
the  town.  The  first  service  water  heater  is  now  in  operation, 
and  several  others  are  shortly  to  be  installed. 

As  regards  the  last,  but  by  no  means  least  important, 
department — the  office  —  this  is  now  being  completely 
reorganised  and  extended  with  the  aid  of  the  new  secretary, 
Mr.  W.  Ives,  who  is  thoroughly  conversant  with  the  most 
approved  modern  systems  of  office  management  and  cost 
keeping. 

We  are  indebted  for  the  photographs  and  particulars 
embodied  in  the  foregoing  article  to  the  engineer  and 
contractor  for  the  installation,  Mr.  H.  P.  Girling, 
M.I.E.E. 


LIVERPOOL'S    NEW    ELECTRICAL 
ENGINEER. 


H.  Dickinson,  M.I.E.E. 


Mr.  Harold  Dickinson,  A.M.Inst.C.E.,  M.I.E.E., 
M.I.Mech.E.,  engineer  and  manager  of  the  Leeds  Corpora- 
tion electric  supply  under- 
taking, will  shortly  leave 
Leeds  to  take  up  the  post 
of  electrical  engineer  for 
Liverpool. 

Educated  at  Tettenhall 
College,  near  Wolver- 
hampton, he  left  there  in 
188o,  and  served  a  pupi- 
lage of  three  years  in 
the  workshops  of  Messrs. 
Elwell-Parker,  Ltd.,  elec- 
trical and  mechanical 
engineers  (afterwards 
formed  into  the  Electrical 
Construction  Co.,  Ltd.). 
Following  that  Mr. 
Dickinson  took  a  three 
years'  course  in  electrical 
and  mechanical  engi- 
neering at  Mason's 
College,  Birmingham. 
From  1899  to  l.s90  he 
occupied  the  post  of  elec- 
trician with  the  House- 
to-House  Electric  Light 
Supply  Co.,  Ltd.,  now 
the  Brompton  and  Ken- 
sington Electric  Supply 
Co.,  Ltd.  The  next  year 
he  was  appointed  assistant 
electrical  engineer  to  the 
Electricity  Supply  Co.  for 
Spain,  Ltd.,  and  was 
engaged  in  superintending 
the  construction  of  the 
Madrid  electricity  works 
and  the  laying  of  mains.  Mr.  Dickinson  was,  from 
1891  to  1893,  electrical  engineer  for  Messrs.  Hammond 
and  Co.  for  the  construction  of  the  Dublin  Elec- 
tricity Works  and  the  laying  of  mains,  and  had  control 
of  the  running  of  the  works  until  they  were  taken  over 
over  by  the  Dublin  Corporation.  The  following  19  years 
of  his  professional  labours  were  spent  in  Leeds,  the  firct 
five  as  engineer  and  manager  of  the  Leeds  Electric  Supply 
undertaking  for  the  Yorkshire  House-to-House  Electricity 
Co.,  Ltd.  When  the  company's  business  was  bought  by  the 
Corporation  in  1898,  Mr.  Dickinson  was  retained,  and  he 
has  occupied  the  post  up  to  the  present  time. 

From  the  commencement,  when  ]\Ir.  Dickinson  was 
appointed  engineer  and  manager  of  the  Leeds  Electric 
Supply  Undertaking,  he  has  been  responsible  for  the  design 
and  construction  of  the  generating  works  and  mains  and  for 
the  reorganisation  of  the  works,  as  well  as  for  the  administra- 
tion of  the  undertaking. 


No.i,r:u,dkcembbb27,i912.]    THE    ELECTRICAL    REVIEW. 


1043 


During  his  19  years  in  I.eeds,  Mr.  Dickinson,  through  his 
courtesy  and  kindness,  has  endeared  himself  to  the  hearts  of 
the  members  of  his  staff,  the  City  (louncil,  and  all  those 
with  whom  he  came  into  contact,  and  whilst  they  keenly  regret 
his  departure,  nevertheless  at  the  same  time  he  has  their 
best  wishes  for  his  prosperity  at  Liverpool.— S.  R.  C. 


NOTES    FROM    CANADA. 


[FROM   OUR   BrECIAL  CORRESPONDENT.] 

TiiK  doings  of  the  Ilvdro-Electric  I'ower  Commission  are 
again  l)cfore  the  people  of  Ontario  on  account  of  a  fur  hi r 
redncticn  in  rates.  Only  a  few  weeks  ago  the  fact  that 
substantial  reductions  were  being  made  to  take  ellcct  on 
November  1st  last,  was  recorded  in  these  notes,  but  m  going 
over  the  new  rates  on  the  basis  of  the  load  for  Novennber,  it 
was  found  that  the  cost  of  power  could  be  brought  still 
lower  The  total  saving  to  the  municipalities  due  to  the 
decreased  price  of  power  will  be  about  £20,00o  in  the  year 
to  come.  The  new  rate  for  Toronto,  which  takes  very 
nearly  one-half  of  the  total  i^ower  supplied  by  the  Com- 
mission, is  equal  to  £3  -'s.  (Id.  per  ii.i>.  per  year,  and  covers 
all  charges,  including  capital  costs,  maintenance,  deprecia- 
tion and  sinkin-4  fund.  From  present  indications,  it  is  not 
at  all  unlikely  that  a  further  reduction  in  power  cost  can  and 
will  be  nmdc"iii  six  months'  time.  In  one  case  the  rates  have 
been  increased,  and  in  four  others  they  are  unaltered,  but 
all  the  remaining  municipalities  will  obtain  cheaiier  power 
than  before.  .    .         .  ,     , 

In  addition  to  the  deah'ngs  of  the  Commission  with  the 
municipalities,  there  are  those  of  the  latter  with  their  cus- 
tomers to  be  considered,  and  it  is  gratifying  to  learn  that 
most  of  the  towns  and  villages  are  already  doing  business  on 
a  paying  basis. 

The  Eastern  Canada  I'ower  Co.,  which  was  formed  some 
time  ago,  and  lias  not  since  been  heard  of,  is  coming  to 
the  front  asiaiii.  It  is  said  that  it  proposes  to  build  a  very 
lar<^e  dam  across  the  St.  Lawrence,  near  the  Catean,  Cedar, 
Spfit  Rock  and  Cascade  Rapids,  a  few  miles  south-west  of 
Montreal.  The  rapids  themselves  will  disappear,  as  the  water- 
level  will  be  raised  to  that  of  Lake  St.  Francis  a  little  higher 
up  the  river.  This  scheme  will  provide  1,000.000  h.p. 
according  to  estimates. 

The  city  engineer  of  Moose  Jaw,  Saskatchewan,  has  pro- 
posed the  srection  of  a  power  plant  on  the  site  of  some  coal 
mines  a  few  miles  from  the  town,  with  the  object  of  trans- 
nvtting  power,  at  high  voltage,  into  the  town. 

The  Xew  Westminster  Power  Co.,  B.C.,  are  going  to  apply 
for  water  rights  in  order  that  they  may  erect  a  power  plant 
to  supply  the  Fraser  valley  district. 

At  St.  Catherines,  Ontario,  a  large  power  house  is  to  be 
erected  by  the  Niagara,  St.  Catherines  and  Toronto  Railway. 
The  Dominion  "Government  has  been  investigating  the 
lignite  deposits  of  Saskatchewan,  and  it  is  now  reported  that 
some  2,000  million  tons  of  this  fuel  are  available,  in  the 
southern  part  of  the  province,  for  power  purposes. 

The  dispatching  of  trains  by  telephones  is  growing  rapidly 
in  favour  in  this  country.  The  C.P.R.  has  over  40  per  cent, 
of  its  entire  mileage  equipped  in  this  way,  and  other  lines 
are  adopting  it  very  largely.  In  a  recent  paper  read  before 
the  Western  Canaila  Railway  Club  many  advantages  were 
claimed  for  the  telephone  over  the  telegraph,  among  them 
being  a  saving  of  time  and  labour,  greater  freedom  from 
error,  and  that  it  is  unaffected  by  wet  and  foggy  weather,  as 
is  the  case  with  the  telegraph. 


The  Hobai't   (Tas.)   Tramways.— In   the   Legislative 

Assembly,  Mr.  Ogden  moved  that  the  Government  should  take  over 
the  tramways  owned  and  operated  by  the  Hobart  Electric  Tram- 
ways Co.  As  was  mentioned  in  a  recent  issue,  the  Assembly  had 
previously  rejected  a  Bill  under  which  the  City  Council  would  have 
power  to  purchase  the  tramways,  and  a  similar  Bill  has  now  been 
introduced  in  the  Legislative  Council.  The  voting  was  against  the 
proposal. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia.— Thk  Mklhoiunk  Railway  ELKrruii-iCA- 
TION  The  resolution  providing  for  the  electrification  of  the 
Melbourne  suburban  lincB  which  was  passed  by  the  Legislative 
Afsenibly  recently,  has  now  lieen  passed  by  the  Legislative  CouncU 
(.Cpper  iloufe)  by  21  votes  in  favour  to  6  against.  The  voting  in 
the  Lower  House  was  S8  in  favour- not  i'i,  as  mentioned  m  our 
last  issue. 

Bindley.- In  connection  with   the   proposal  to  borrow 

£43,B0o,  the  estimated  cost  of  laying  and  equipping  the  tramway 
track,  including  the  provision  of  the  feeder  cables,  the  DC.  will 
obtain  the  necessary  powers,  and  the  interest  and  sinking  fund  on 
the  outlay  will  be  paid  by  the  Bradford  Corporation. 

Black i>ool.— The  "  toast-rack  "  car  has  proved  so  popular 
that  the  Tramways  Committee,  on  December  19th,  decided  to  pur- 
chase another  half-dozen,  making  the  total  number  of  these  open 
cars  18.      The  cars  will  cost,  with  electrical  fittings,  about  £oia 

An  experiment  is  being  made  in  replacing  the  wooden  seats  of  an 
old  car  with  more  comfortable  rattan  seats.  If  the  experiment 
answers  satisfactorily,  the  whole  of  the  regular  service  cars  wiU 
probably  undergo  a  similar  alteration. 

The  total  receipts,  from  April  Ist  to  December  4th,  were 
£63,130,  an  advance  of  £.i,884  compared  with  the  same  period  last 
year. 

BriRhoUSe.— Much  surprise  has  been  caused  by  the 
decision  of  the  Huddersfield  Corporation  not  to  proceed  with  the 
scheme  for  tramway  connection  with  Brighouse.  It  had  been 
generally  expected  that  an  attempt  would  be  made  to  override  the 
agreement  arrived  at  between  Brighouse  and  Halifax,  givmg  the 
latter  primary  rights  in  Brighous^e.  This  tramway  question  has 
been  a  very  heated  one  for  some  time  past  in  various  parts  ot  the 
district  surrounding  Huddersfield  and  Halifax,  and  in  some  p  aces 
active  hostility  has  been  displayed  to  the  proposals  of  the  Ualilax 
Corporation. 

Canada.— A  proposed  new  electric  railway  from  :\Iorris- 
burg  on  the  St.  Lawrence  River,  to  Ottawa,  is  having  some  diffi- 
culties with  the  city  of  Ottawa  on  the  agreement  for  entrance. 
The  company  desires  a  20-year  agreement.bat  the  city  will  grant 
only  12,  this  being  the  number  of  years  which  the  Ottawa  Electric 
Railway  s  franchise  with  the  city  lias  to  run.  The  city  will  buy 
out  the  Ottawa  Electric  Railway,  and  wishes  to  avoid  trouble  with 
another  railway  occupying  the  streets  of  the  city. 

An  electric  railroad  stretching  from  Winnipeg  to  Qaehec  a 
distance  of  about  1,.500  mUes,  and  with  seven  points  of  contact 
with  the  great  steam  roads  of  the  country,  was  the  future  outlmed 
for  the  Porcupine  Rand  Belt  Electric  Railway  at  the  directors 
me«ting  in  Toronto.  A  charter  has  been  granted  for  operations  on 
5(10  miles  of  road  in  Ontario,  and  applications  have  been  made  to 
allow  construction  of  joining  pieces  of  the  line  in  Quebec  and 
Manitoba.  The  road  is  to  be  equipped  with  storage  battery  cars  each 
capable  of  running  seven  hours  on  a  single  charge.  The  power  is 
to  be  obtained  from  the  various  water  powers  en  route  and  a 
number  of  small  power  plants  will  be  built  at  various  points  along 
the  line,  where  the  batteries  may  be  recharged. 

Continental  Notes.— Fraxcb.— A  bargain  has  been 
arranged  between  the  Compagnie  des  Chemins  deFer  du  Midi  and 
the  French  Government,  whereby  the  former  undertakes  to  build 
certain  lines  of  railway  declared  "of  public  utility,  on  condition 
that  the  latter  constructs  two  hydro-electric  stations  ot  12,000  h.p. 
each  The  Government  has  accepted  the  condition.  The  lines  in 
question  to  be  built  are  the  Quillan  to  Mont  Louis  and  the  QuiUan 
to  Balesta.  In  addition,  the  company  will  build  the  \  illefranche 
to  Vernel,  les  Bains  and  Sahorre  and  the  Bourg  Madame  to  Latonr 
de  Carol  lines.  The  stations  to  be  built  by  the  State  wiU  be  situated 
at  Porte  and  in  the  Carol  Valley  respectively.-i>Vnie  P,-at,<,ue  de 

SwiTZEBLAls'D.— For  some  considerable  time  the  question  has 
been  discussed  of  the  practicability  of  electrifying  the  Swiss 
Federal  Railways.  It  appears  that  the  Swiss  railways  are  at  pre- 
sent dependent  upon  the  importation  of  fuel  from  abroad  up  to  an 
amount  approximating  £1,000,000  annually.  Experiments  made  in 
view  of  the  working  of  the  LOtschberg  Railway  by  electric  traction 
have  shown  that  by  utilising  the  available  hydraulic  power  an 
economy  of  something  like  £30,000  to  £40,000  per  annum  can  be 
effected  The  Committf  e  entrusted  with  the  mvestigation  of  elec- 
trifying the  whole  Federal  system  proposes  to  conduct  operations 
in  stages,  commencing  with  those  sections  which  can  be  most  easily 
converted.  Arrangements  are  already  being  made  for  the  erection  of 
an  electric  generating  station  at  Amsteg  in  the  tri  Canton  lUis 
stattn  will  be  constructed  and  worked  by  the  State,  and  the  elec- 
trification operations  are  to  be  commenced  on  t^e/-°*\"f^^^?: 
The  total  expense  of  electrifying  the  whole  Swiss  Federal  system  is 
estimated  at  £20,000,000. 

fre^-e—The  T.C.  has  again  under  consideration  the 
nuestion  of  providing  a  tramway  service.  Several  schemes  have 
been  moote^d- within  the  last  40  years,  but  they  have  never 
materialised.  The  latest  proposal  is  to  provide  a  '■'iJl«?f  t'^^°" 
system,which  would  undoubtedly  be  an  improvement  on  the  present 
horse  'buses 
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Doncaster. — Over  2,000  citizens  have  petitioned  the 
Council  to  proceed  with  the  work  of  tramway  extension  as  soon  as 
possible.  'The  scheme  is  estimated  to  cost  about  £40,0i)0,  and  it  is 
contended  that  the  outlay  would  be  returned  with  profit  in  ten 
years. 

lancaster. — The  traffic  returns  for  November  show 
91, -530  passenprers  and  £3i3  receipts,  against  89,097  passeng-ers  and 
£332  receipts  in  November,  1911.  The  Lancaster  and  District 
Tramway  Co.  is  not  proceeding  with  the  proposal  to  apply  electric 
or  petrol  traction  to  its  line  from  Lancaster  to  Morecambe,  now 
worked  by  horse  cars. 

Leeds. — It  had  been  decided  by  the  tramway  men  to  take 
a  ballot  of  both  unionists  and  non-unionists  on  the  question  of 
withdrawing  their  labour  until  those  recently  dismissed  or  reduced 
were  reinstated.  In  the  result,  the  ballot  was  against  a  strike,  and 
the  matter  has  been  dropped  for  the  present.  ■ 

Little  Halton, — Ater  an  agitation  lasting  for  many 
years,  the  inhabitants  are  to  have  a  tramway  service  from  Walkden 
to  Farnworth  ria  Little  Hulton.  The  negotiations  between  the 
D.C.  and  the  South  Lancashire  Tramway  Co.  were  broken  off  by 
the  Tramways  Co.  about  a  fortnight  ago,  but  the  D.C.  reopened 
them  with  the  result  that  the  Tramways  Co.  has  given  an  under- 
taking to  construct  the  tramways  within  the  next  12  months. 
The  DC.  has  agreed  to  maintain  the  new  track,  in  consideration  of 
which  the  company  will  pay  the  D.C.  £100  per  annum  for 
33  years. 

London. — The  Bermondsey  B.C.  has  decided  not  to  con- 
sent to  any  but  the  conduit  system  for  the  proposed  electrification 
of  the  existing  horse  tramway  from  Tower  Bridge  Road  to  Rother- 
hithe  >"ew  Road. 

Oldham, — The  Tramways  Committee  decided  on  the 
19  th  inst.  to  purchase  two  motor-omnibuses  to  be  used  as  feeders  to 
the  cars. 

Soutliport. — The  Sub-Committee's  report  on  the 
recommendations  of  Mr.  C.  W.  JIallins  on  tlie  tramway  undertaking, 
was  considered  at  a  meeting  on  the  18th  inst.  It  was  decided  to 
recommend  to  the  T.C.  that  in  future  what  is  known  as  the 
inner  circle  should  be  discontinuf  d,  and  that  the  cars  should  run 
from  the  town  ria  Manchester  Road  to  the  comer  of  Afh  Road  and 
Scarisbrick  Road,  and  back  by  the  same  route,  instead  of  continuing 
the  journey  down  Scarisbrick  New  Road  ;  the  number  of  cars 
would  thus  be  reduced  from  four  to  two.  Another  recommendation 
was  that  the  system  of  contract  tickets  be  abolished  from  the  end 
of  the  year,  but  allowing  the  present  contracts  to  run  on  to  the 
date  of  their  expiration.  Books  containing  2i>  halfpenny  tickets 
will  still  be  issued. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Imperial  Wireless  System. — On  December  I7th  the 

Select  Committee  on  the  Marconi  agreement  again  examined  Mr. 
Mr.  C.  LI.  Davies,  solicitor  to  the  Post  Office,  who  prepared  the 
draft  agreement.  He  said  there  was  nothing  in  the  tender  or  draft 
agreement  to  decide  what  information  the  Postmaster-General 
should  give  to  the  company  when  obtaining  their  advice  regarding 
new  inventions  ;  the  Postmaster- General  would  decide  what  was 
necessary.  If  apparatus  used  were  found  to  infringe  someone's 
patents,  and  an  injunction  were  obtained,  the  Post  Office  would  be 
entitled  to  an  indemnity  from  the  company.  The  right  of 
inspection  would  not  be  granted  to  the  company  unless  the  latter 
could  show  reasonable  ground  for  suspicion  that  their  patents  were 
being  infringed.     He  had  no  financial  interest  in  the  Marconi  Co. 

Mr.  E.  W.  Farnall,  assistant  secretary  to  the  Post  Office,  was  also 
recalled.  He  stated  that  the  conditions  embodied  in  the  tender  had 
been  settled  in  discussions  between  :Mr.  Godfrey  Isaacs  and  himself 
He  had  employed  every  argument  that  he  could  think  of  to 
induce  3Ir.  Isaacs  to  lower  his  terms.  He  would  not  think  it  wise 
to  give  a  contract  to  the  Poulsen  people.  The  question  was 
becoming  very  urgent  indeed  ;  if  some  other  country  secured  the 
commercial  business,  it  would  be  very  difficult  to  recover  it.  After 
hearing  all  the  evidence,  he  thought  the  agreement  was  a  better 
one  than  he  at  first  supposed  it  to  be.  He  had  no  interest  in  the 
Jlarconi  Co. 

Mr.  R.  Wilkins,  chief  clerk  at  the  Treasury,  said  the  royalty  of 
10  per  cent  was  the  best  figure  the  Post  Office  could  secure,  and  he 
thought  the  Treasury  was  justified  in  agreeing  to  it.  He  was  not 
surprised  that  the  Technical  Sub-Committee's  report  was  not 
presented,  but  it  would  have  been  better  to  circulate  it.  He  thought 
the  clause  objectionable  which  compelled  the  Government  to  pay 
full  royalties  until  1930  or  1910.  irrespective  of  the  number  of 
Marconi  patents  in  use. 

On  the  18th  inst.  letters  from  the  Postmaster-General,  showing 
that  his  relative,  Mr.  G.  S.  Montagu,  had  never  held  shares  in  the 
Marconi  Co.,  though  his  name  had  been  used  yro/ivmn  in  this  con- 
nection on  behalf  of  one  of  his  firm's  clients,  were  read.  Sir  George 
Reid  then  stated  that  in  his  previous  evidence  he  bad  underrated 
the  importance  of  the  wireless  stations  at  Fremantle  and  Sydney, 
and  that  he  had  no  financial  interest  in  the  Marconi  Co. 

Mr.  R.  Wilkins's  evidence  was  resumed,  and  he  was  questioned 
regarding  the  opinions  expressed  by  his  superiors  with  respect  to 
the  royalty  of  10  per  cent.  The  chairman  having  ruled  that  the 
questions  must  be  answered,  the  Witness   said  that  his  superiors 


generally  approved  of  the  line  he  had  taken.  Regarding  the 
detailed  memoranda  of  the  Department,  which  were  called  for,  it 
was  decided  that  the  Treasury  should  be  consulted  as  to  their  pro- 
duction. The  Witness  thought  that  the  10  per  cent,  royalty  was  a 
very  decent  bargain.     He  had  no  interest  in  the  Marconi  Co. 

The  case  against  the  contract  was  then  begun  with  the  evidence 
of  Sir  Henry  Norman,  M.P.,  who  said  the  ratification  of  the 
agreement  would  be  against  the  public  interest,  as  it  would  estab- 
lish something  like  a  monopoly  for  the  Marconi  Co.  If  it  were 
ratified,  inventors  would  either  be  unable  to  develop  their  ideas  or 
would  have  to  sell  them  to  the  company,  and  m  that  case  the 
monopoly  would  be  strengthened.  To  get  rid  of  the  Marconi 
patents  would  be  an  expensive  and  wasteful  operation.  It  would 
be  to  the  interest  of  both  the  company  and  the  inventor  of  a  new  and 
improved  system  of  wireless  telegraphy  that  the  latter  should  sell 
his  rights  to  the  former.  The  Marconi  patents  could  quite  well  be 
dispensed  with,  and  in  any  case  the  agreement  was  unnecessary,  in 
view  of  Sec.  29  of  the  Patents  and  Designs  Act.  He  disputed 
the  urgency  of  the  matter,  and  stated  that  during  the  past  two 
years  wireless  telegraphy  had  made  a  revolutionary  advance.  The 
strategical  needs  of  the  North  Sea,  the  Eastern  Atlantic,  and  the 
Mediterranean  were  met  by  the  Admiralty  station  at  Malta  which 
was  about  to  be  set  in  operation,  and  which  would  be  in  regular 
communication  with  the  Admiralty  stations  in  England.  He  saw  no 
force  in  the  argument  that  other  countries  might  forestall  the 
British  system  ;  moreover,  other  countries  were  not  dependent  upon 
the  Marconi  Co. 

On  the  19th  inst.  Sir  Henry  Norman  expressed  his  views  as  to  the 
scientific  value  of  various  wireless  systems,  discussing  the  spark,  con- 
tinuous wave  and  high-frequency  generator  systems.  He  considered 
that  the  Goldschmidt  system  would  render  wireless  telegraphy 
possible  over  great  distances,  and  that  the  signals  would  be  untap- 
able  except  with  special  apparatus.  The  continuous-wave  system, 
he  thought,  must  eventually  supersede  the  spark  system,  and  a  few 
months  would  show  whether  one  or  other  of  the  continuous-wave 
systems  could  fulfil  the  conditions  of  the  Imperial  service.  He  sug- 
gested that  the  Marconi  Co.  had  not  demonstrated  their  ability  to 
carry  out  the  contract.  The  agreement  would  not  establish  State- 
owned  stations.  He  did  not  think  the  delay  would  be  greater  if 
some  other  system  than  the  Marconi  were  adopted  ;  the  stations 
might  still  be  completed  by  August,  1914,  as  provided  under  the 
agreement.  He  considered  only  the  scientific  side,  not  the  com- 
mercial or  financial  aspect  of  the  matter.  The  advantage  of  getting 
the  best  system  would  outweigh  the  disadvantages  of  further 
delay.  If  the  agreement  was  not  ratified,  he  supposed  there  would 
be  nothing  to  prevent  all  the  companies  from  combining  except 
natural  jealousy  and  the  desire  to  be  independent. 

Sir  G.  C.  Marks,  M.P.,  who  was  the  next  witness,  maintained  that 
the  wording  of  the  agreement  would  allow  all  inventions  and 
improvements  made  by  the  company  to  be  classed  as  patents, 
whether  patented  or  not,  and  therefore  there  would  be  no  limit 
to  the  period  during  which  the  company  could  claim  a  monopoly, 
nor  could  the  validity  of  the  claim  to  such  an  invention  be 
questioned.  Hence  the  company  would  not  need  to  take  out 
patents  while  the  agreement  was  running,  nor  would  they  be 
subject  to  the  14  years'  limit.  The  whole  equipment  could  be  made 
dependent  upon  unpatented  apparatus,  so  that  the  Postmaster- 
General  could  not  free  himself  from  the  payment  of  royalty 
unless  he  removed  everything  from  the  stations.  Inventors  were 
working  in  the  direction  of  dispensing  with  the  high  masts,  and 
thus  reducing  the  capital  outlay  very  greatly.  There  was  nothing 
in  the  agreement  that  would  allow  of  a  variation  in  the  price  if  a 
difi'erent  system  were  adopted,  and  for  28  years  every  new  long- 
distance installation  erected  by  the  company  would  cost  the  Govern- 
ment £60,000. 

The  Committee  adjourned  until  .January  1st. 

Train  Dispatching  bj  Telephone. — The  system  of  dis- 
patching trains  by  telephone  has  proved  so  satisfactory  to  the 
Canadian  Pacific  Railway  that  over  1,000  miles  of  telephone  line 
are  being  put  in  this  season.  The  C.P.R.  is  the  second  largest  user 
of  this  method  of  dispatching  trains  in  the  world,  and  will  soon  be 
the  largest.  Practically  all  the  main  lines  in  the  eastern  division  are 
now  using  this  method,  by  means  of  which  it  is  possible  to  get 
telephonic  communication  with  any  train  on  the  line.  Every 
train  carries  a  long  pole  and  telephone,  which  may  be  hooked  to 
the  wire  along  the  right  of  way  whenever  the  need  arises. 

Turkey. — The  telephone  installation  in  Constantinople 
has  advanced  so  far  that  some  3,1.50  km.  of  wire  are  laid,  the  cast- 
iron  pipe  network  having  an  extent  of  30  km.  At  the  present 
rate  of  progress  it  is  expected  that  the  system  will  be  ready  for 
inauguration  by  August  next  year.  A  European  and  an  Asiatic 
district  will  be  established,  with  16  exchanges,  three  of  them  being 
of  the  largest  size. — Zeit.  fiir  Si'Invuchxl romtech nik. 

,  SnflFra^st  Outrages. — A  number  of  telephone  wires  in 
public  call-boxes  at  Nottingham  and  in  the  Birmingham  district 
were  cut  last  week  by  suffragists. 


CONTRACTS  OPEN  and  CLOSEf. 


OPEN 


Itherton. — January  29th.     One  e.h.t.  switchboard  and 
one  H.T.  switehboard  for  the  F.D.C.     See  "  Official  Notices  "  to-day. 
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Australia. — Victoria. — January  2 1th.  Two  4,000-kw. 
steam  turbo -alternators,  for  the  Melbourne  City  Council.  See 
'Official  Xoticos  "  November  22nd.* 

.laniiary  Srd.— 1,100  opalescent  arc  lamp  globes,  for  the  Melbourne 
City  Council.     .■<ee  "Official  Notices"  December  20th. 

January  10th.  -14, ."(10  metal-filament  lamps,  for  the  Melbourne 
(Uty  Council.     Sec  "Official  Noticos  "  to-day. 

.January  28th. — Paper-iDsulnted  lead-covered  cable  for  the  P.M.G.'b 
department.     See  "Official  Notices"  December  20th. 

February  21st. —  Four  1,B00-KW.  rotary  converters,  for  the 
Melbourne  City  Council.     See  "  Official  Notices  '  December  6th. 

SvDNKT.— January  20th.  .'storage  batteries,  motor- generators 
and  switchgear.    City  Electrical  Engineer,  Town  Ilall. 

TaSiMANIA  (IIob.\rt).— .January  lUth.  P.M.G.'s  department : — 
Paper-insulated  lead-covered  cables.  Sec  "Official  Notices"  Decem- 
ber Gth. 

Qi'LiiNSLANn. — January  29th.  Detectors  (Schedule  212),  for  the 
P.M.G.B  Department.     See  "  Official  Notices"  December  20th. 

\'lCT<)iti.\.  —  February  tth.  Thirty-si.T  Morse  keys,  for  the 
P.M.O-.'s  Department.     See     Official  Notices  '  to-day. 

Western  Australia. — February  I'.ith,  1913.  Armoured  tele- 
graph cable,  for  the  P.M.G.'s  department.  See  "  Official  Notices  " 
to-day. 

Belfast. — .lanuary  1st.  The  Harbour  Commissioners 
are  inviting  tenders  for  a  120-ton  electric  derrick  crane  at 
Alexandra  wharf.  Specifications,  ice,  from  Mr.  W.  R.  Kelly, 
Harbour  Engineer,  Ilarbour  Offices,  Belfast. 

Beljfium. — December  8Ist.  La  S<.)ciitc  de  I'E.xposition 
Univcrselle  et  Internationale  de  Gand,  1913.  (Hue  des  Jloineaux) 
Ghent,  are  inviting  tenders  for  the  supply,  laying  and  maintenance 
of  the  low-tension  electric  mains  required  in  connection  with  the 
1913  International  Exhibition  at  Ghent. 

Eastbourne. — January  14  th,  l'.il3.  One  1,000-kw. 
hori/.ontal  steam  turbine  and  alternator,  without  condensing  plant, 
for  the  Corporation.     See  "  Official  Notices  "  December  20th. 

France. — Bouiuiks  (Cuk.r). — January  16th.  Tenders 
are  invited  for  the  supptying-of  twu  lots  of  electric  cable,  wire  and 
accessories  for  the  electric  installation  at  the  Bourges  railway 
workshops.     For  further  particulars  see  this  column  last  week. 

RoiKN'. — January  7th.  Tenders  are  required  for  the  supply  of 
electric  lamps  for  the  Theatre  des  Arts  and  the  municipal  establish- 
ments for  the  year  1913.  in  two  lots.  Particulars  from  the  Secre- 
tariat de  la  Mnirie,  Bureau  No.  8,  Kouen. 

Chai.ons-suh-Marnk. — March  Ist.  Tenders  are  invited  for  the 
supply  of  an  electric  pump  for  the  local  waterworks.  Particulars 
at  the  Mairie  of  Chalons-sur-Mame.  France. 

Ilarwieli. — January  18th.  Four  motor-driven  centri- 
fugal pumps,  two  motor-driven  sewage  rakes  and  screens,  with 
switchgear,  and  about  ■100  yd.  of  15-in.  cast-iron  rising  main,  for 
the  Corporation.     See  "Official  Notices"  December  20th. 

Heltdeii  Bridje. — December  31st.  One  240-kw.  Diesel 
engine  and  dynamo,  for  the  U.D.C.  See  "  Official  Notices " 
December  13th. 

Ilford. — January  lltli.  Refuse  destructor  for  tlie 
r.D.C.     Mr.  H.  Shaw,  engineer,  Town  Hall  ;  (returnable  deposit  of 

£.5  OS.). 

Italy. — The  municipal  authorities  of  Rome  are  about  to 
invite  tenders  for  the  supply  of  the  material  reiinired  for  the  new 
electric  tramway  between  the  Piazza  Independenza  and  the  Porta 
Traionfale  ;  the  contract  includes  600  tons  of  tramway  rails, 
Mannesmann  poles,  the  overhead  conductors,  trailing  cars,  &c. 

London, — Fulham. — January  0th.  Steam  dynamo, 
switchboard  and  connections  for  the  Workhouse,  Fnlham  Palace 
Road,  W.,  for  the  Guardians.     See  "  Official  Notices"  December  6th. 

Xew  Zealand. — January  Cith.  Switchboards,  for  the 
Auckland  Harbour  Board.     See  "  Official  Notices  "  November  J  5th. 

A'ottinp:hani, — January  4th.  The  Corporation  Tram- 
ways Department  is  inviting  tenders  for  the  Supply  of  («)  350  tons, 
steel  tramway  rails  Bs  B4,  150  tons,  steel  tramway  rails  Bs  B4 
(Sandberg),  and  {b}  5  tons,  mild  steel  tie  bars.  Specifications  and 
forms  of  tender  (£1  Is.  each  returnable)  from  Mr.  A.  Brown, 
engineer.  Guildhall,  Nottingham. 

Spain. — February   10th.      The  municipal  authorities  of 

Badajoz    are   inviting   tenders   for   the   concession   for   the  public 
electric  lighting  of  the  town  during  a  period  of  20  years. 

Tenders  have  just  been  invited  by  the  municipal  authorities  of 
of  Cancarlos  del  Valle  Cprovince  or  Ciudad  Real)  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  5  years. 

Sweden. — December  ;31st.  An  electrically-driven  trestle 
orane  of  50  tons,  1"  metres  gauge,  for  Alfkarleby  power  station. 
B.  of  T.  C.I.  Department  in  London. 

iTugnay.— March  29th.  Five  electric  gantry  cranes 
for  Customs  warehouses  at  Monte  Video.  B.  of  T.  C.I.  Depart- 
ment in  London. 


CLOSED. 

4shton-under-Lyiie.— The  T.C.  has  accepted  the  tender 
of  Messrs.  Robert  Dempster  &  Sons,  Ltd.,  for  additional  plant  for 
the  electricity  works. 

Australia. — Melisour-ve. — A  tender  has  been  accepted 
by  the  City  Council  for  the  supply  of  20,800  yd.  of  lead-covered 
cables  for  the  electric  supply  department.  Two  tenders  were 
received— one  from  the  Western  Electric  Co.  (Sydney),  at  £5,433, 
and  the  other  from  Siemens  Bros.,  at  £3,8f)«.  The  Electric  Supply 
Committee  recommended  the  acceptance  of  the  lower  tender,  there 
being  such  a  significant  difference  in  the  amounts.— Tfiu/ers  (Mi  nintf 
1111(1  Eiigimrrinij  Iterifiv). 

The  same  contemporary  says  that  contracts  have  been  secured  by 
the  India-Rubber,  Gotta-Peroha  and  Telegraph  Works  Co.,  for  the 
electric  light  installations  at  the  towns  of  Horsham  (Vic.)  and 
Temora  (.V.S.W.).  In  the  case  of  the  last-named  town,  seven 
months  have  been  allowed  for  the  completion  of  the  work,  the 
contract  value  being  £6,1SS.  Mr.  J.  E.  Donoghue  is  the  consulting 
engineer. 

Barnsley.— The  T.C.  has  accepted  the  tender  of  Messrs. 
S.  Rushforth  ^^  Son  for  electric  wiring  work  at  the  new  water- 
works and  workshops,  at  £35. 

Buenos  Ajres.— The  Rfrieir  of  the  River  Plate  states 
that  the  Government  has  accepted  the  tender  of  Messrs.  A.  Scapnsio 
and  Co.  for  the  electric  light  installations  in  the  new  Customs  ware- 
houses in  the  port  of  Buenos  Ayres.     The  cost  is  j:  106.955  paper. 

Fineliley.— The  U.D.C.  has  accepted  the  tender  of 
Engineering  and  Arc  Lamps,  Ltd.,  at  i;314.  for  arc  lighting  at 
North  and  East  Finchley.  It  is  is  proposed  to  use  30  flame  arc 
lamps. 

Germany. — The  German  Daimler  Motor  Co.,  of  ifarien- 
felde,  Berlin,  has  just  secured  a  contract  from  the  Hamburg  Fire 
Brigade  authorities  for  six  petrol-electric  motor  fire  engine  chassis. 

An  order  has  been  placed  with  Messrs.  Brown,  Boverie  A:  Co.,  of 
Mannheim,  for  a  40,000-H.i'.  steam  turbine  unit  for  the  Commonal 
Electricitiitswerk  A.G.,  at  Ha»en  in  Westfalia.  This,  it  is  claimed, 
will  be  the  largest  steam  turbine  hitherto  bailt  in  Europe  — 
Eh'ktrhclw  Krafthetriebe  und  liuhmn. 

Hull, — The  B.  of  (i.  has  accepted  the  tender  of  Messrs. 
W.  F.  Flint  i.  Co.,  of  Springbank,  Hull,  for  electrical  work. 

Manchester. — Messrs.  Chamberlain  it  Hookham,  Ltd., 
have  received  an  order  from  the  tramways  department  for  160  car 
meters.     This  is  the  third  repeat  order. 

Xorwich. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Lucy  A:  Co.,  Ltd.,  for  brackets,  fnses,  switch  boxes,  hoods,  reflectors, 
ic,  for  public  lighting  at  scheduled  prices. 

The  Council  has  also  accepted  the  tender  of  Messrs.  R.  Coller  and 
Sons,  Ltd.,  for  100  tons  monthly  of  Griff  peas  coal  for  the  elec- 
tricity works  from  April,  1913,  to  December,  1913,  at  178.  per  ton. 

RaMtenstall.— The  T.C.  has  accepted  the  tender  o 
Messrs.  G.  A;  J.  Weir,  Ltd.,  for  a  steam  boiler  feed  pump  for  the 
electricity  works. 

South  Africa. — The  Rand  Water  Board  received  29 
tenders  for  an  electrically-driven  centrifugal  pump,  and  the  lowest 
was  that  of  the  British  General  Electric  Co.,  at  £720,  for  a  Sulzer 
two-stage  pump,  driven  by  a  British  G.E.  260-b.h.p.  two-phase 
motor.  The  time  for  delivery,  i:c.,  is  oi  months.  According  to 
the  St\utk  African  Mining  Jmu-nal,  a  tender  of  Orenstein  Arthur 
Koppcl,  at  £784,  had  previously  been  accepted,  for  a  D.c.  motor, 
owing  to  a  misunderstanding  with  the  Johannesburg  municipality 
as  to  the  kind  of  current  available. 

Southeud-on-Sea. — The  following  tenders  have  been 
accepted  by  the  T.C. : — 

North-Eastern    Steel   Co.,   Ltd.  — Rails,    fish   plates,    Ac,    for    tramwav 

extensions  to  Southchnrch.  £l.f56. 
E.  Green  &  Sons,  Ltd  — Economiser  and  air  heater.  £915. 
Worthington  Pomp  Co.,  Ltd.— Five  centrifugal  pumps,  three  steam  engines 

and  electric  motor.  ;£1,071. 
Expanded  Metal  Co.,  Ltd.— Expanded  metal,  £35. 
British    Thcmson  ■  Houston    Co.,    Lid.  —  Switchboard      (or     new      steam 

generator.  £^. 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Engineers.- Friday  eveniDg,  January  Srd.  Paper 
"  Some  Notes  on  the  Practical  Operation  of  Electrical  Machinery  for  Power 
Purposes,"  by  Mr.  C.  E.  Catterson. 


Railway  Train  Lighting.— In  his  report  on  the  fatal 
accident  at  Ditton  Junction  on  September  17th,  the  B.  of  T. 
Inspector,  Lieut.-Col.  Yorke,  referring  to  the  burning  of  a  number 
of  the  coaches,  points  out  the  danger  of  gas  in  railway  carriages, 
and  says  that  the  companies  would  be  wise  to  recognise  the  f£ict  that 
electricity  is  safer  and  better. 
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NOTES. 


The  Sheffield  Corporation  Bill. — In  the  Electrical 

Eevie\v  of  August  9th  we  report€d  the  proceedinfrs  before  the 
Select  Committee  of  the  House  of  Lords  on  the  Sheffield  Corpora- 
tion Bill,  the  contentious  part  of  which  was  Clause  HO,  providing 
that  the  Corporation  might  "  sell,  let  for  hire,  and  fix,  repair  and 
remove,  but  not  manufacture,  lamps,  motors,  electric  fuses,  switches, 
lampholders  and  other  electrical  fittings  for  lighting,  motive  power, 
and  other  purposes."  This  proposal  was  opposed  by  a  body  of  elec- 
trical engineers  and  contractors  who  were  ratepayers,  and  as  a 
result  the  Committee  substituted  the  usual  model  clause,  which 
only  allows  the  local  authority  to  sell  electrical  fittings  through  a 
contractor. 

The  matter  came  before  the  House  of  Commons  on  December  16th 
and  17th,  when  Mr.  Pointer  proposed  a  motion  disagreeing  with  the 
amendment  made  by  the  House  of  Lords,  and  this  was  carried,  and 
ordered  to  be  communicated  to  the  House  of  Lords. 

Fatalitie.s. — Johaxkesbi'rg,  Tra>svaal. — Our  Cape 
Town  correspondent  writes  : — "A  serious  accident  occurred  in  the 
distribution  chamber  of  the  Victoria  Falls  Power  Co.,  on  Bantjes 
Deep  on  Xovember  29th,  as  a  result  of  which  two  men  have  lost 
their  lives  and  two  others  were  seriously  injured.  It  appears  that 
the  transformer  at  the  distribution  chamber  had  been  opened  up, 
and  four  men  of  the  maintenance  department  started  emptying  the 
oil  out  preparatory  to  taking  it  apart.  About  a  quarter  of  an  hour 
after  they  had  started  the  work  an  explosion  was  heard,  and  when 
the  attendant  at  the  station  went  round  to  see  what  had  happened, 
he  found  all  four  men  enveloped  in  flames.  The  necessary  aid  was 
at  once  forthcoming,  and  the  flames  were  put  out.  One  of  the 
men,  however,  died  practically  immediately,  while  the  other  three 
were  taken  to  the  Johannesburg  Hospital  in  a  very  serious  condi- 
tion. The  name  of  the  man  who  was  killed  is  W.  F.  PuUen.  He 
was  a  young  man  and  unmarried.  Another  man  named  McCann 
died  in  hospital  the  following  day.  A  tragic  scene  occurred  at  the 
funeral  of  McCann.  Over  70  people  were  gathered  about  the  grave, 
when  a  flash  of  lightning  struck  half  of  them  to  the  ground.  One 
man,  Michael  Connell,  an  emploje  of  the  Victoria  Palls  Power  Co., 
was  found  to  be  past  human  aid,  and  many  others  were  very 
seriously  injured  and  taken  to  hospital." 

Chester.— The  Chester  Coroner  CMr.  E.  Brassey)  on  Saturday 
held  an  inquest  on  the  body  of  Albert  Alcock  (29),  crane  driver,  who 
met  with  a  fatai  accident  while  following  his  employment  at 
Messrs.  Summers's  Ironworks,  Shotton,  on  Thursday,  last  week. 

John  Williams,  scrapman,  said  that  he  was  removing  scrap  from 
the  electric  crane  on  Thursday,  when  he  saw  the  deceased  fall  from 
the  crane  to  the  ground.  He  went  to  him  and  found  him  unconscious. 
He  died  in  the  infirmary. 

Mr.  Thos.  Davis,  consulting  engineer,  of  Liverpool  and  London, 
said  investigations  showed  that  one  of  the  fuses  had  slipped  out  of 
contact,  which  caused  the  current  to  fail.  The  deceased  probably 
thought  there  was  something  wrong  with  the  crane  switch,  and 
when  he  opened  the  box  his  body  must  have  come  into  contact 
with  the  current.  The  shock  would  cause  momentary  paralysis, 
and  deceased  would  be  unable  to  hold  on  to  the  crane.  Witness 
was  of  opinion  that  where  practicable,  steps  should  be  taken  to 
prevent  crane  drivers  from  meddling  with  the  switches.  He 
also  recommended  the  provision  of  a  rope  ladder,  so  that  the  driver 
could  descend  at  any  time. 

Mr.  Kenneth  Younghusband,  the  chief  electrical  engineer  at  the 
works,  said  the  suggestion  of  a  rope  ladder  was  a  feasible  one. 

The  jury  returned  a  verdict  of  "Accidental  Death,"  and  recom- 
mended the  provision  of  a  rope  ladder  for  the  crane. 

Strikes. — Bradford. — Our  correspondent  says  that  the 
strike  of  electricians  in  Bradford  is  settling  itself  by  natural 
failure.  "  To  so  large  an  extent  have  the  strikers  been  replaced, 
that  they  now  see  that  there  is  no  prospect  of  their  success,  and 
are  dribbling  back  and  asking  for  some  job  where  they  can  be  out 
of  sight,  if  possible,  of  those  still  left  out.  Their  organiser  has 
moved  on  to  Glasgow,  it  is  understood,  with  the  intention  of 
stirring  things  up  in  that  city." 

Edisbcbgh. — According  to  a  Glasgow  paper,  between  40  and 
50  men  in  the  employment  of  Messrs.  D.  Bruce  Peebles  &  Co, 
electrical  engineers,  Pilton  Works,  Edinburgh,  stopped  work  on  17th 
inst.  They  were  employed  as  armature  winders,  and  had  made 
certain  demands  for  increased  rates  of  pay,  which  the  firm  did  not 
accede  to.  "According  to  the  firm  the  wages  range  from  £2  10s.  to 
£4  per  week,  and  whether  on  piecework  or  not  the  men  are 
guaranteed  certain  weekly  wages." 

Calendars     Going    i  stray. — "Colliery    Electrician" 

writes  to  point  out  that  many  electrical  manufacturers'  calendars, 
&c.,  sent  to  collieries  fall  into  the  hands  of  the  clerical  staff,  and 
never  reach  the  technical  men  for  whom  they  are  intended,  and 
who  would  profit  by  the  useful  information  often  contained  in 
them.  It  would  be  better  if  they  were  addressed  to  the  electrician 
by  name  if  possible,  or  at  any  rate  to  the  manager  or  electrician, 
enclosing  an  unstamped  postcard  for  acknowledgment. 

Stocktaking. — Messrs.  Siemens  Bros.  Dynamo  Works 
inform  us  that  their  store  and  showroom  at  38  and  3',i,  Upper 
Thames  Street,  E.C.,  will  be  closed  for  stocktaking  on  Monday  and 
Tuesday,  the  30th  and  31st  inst.  The  incandescent  lamp  and 
fittings  department  at  Tyssen  Street,  Dalston,  X.E.,  will,  however, 
be  oi)en  as  usual  for  the  sale  of  tantalum  and  "  Wotan  '  lamps  and 
fittings 


Institution  and    Lecture    Xotes.  — iNixiTrxiox    of 

Electkical  E.noixeebs  (Newcastle  Section). — The  thirteenth 
annual  dinner  of  the  Section  was  held  at  Messrs.  Tilley's  rooms  on 
Friday  evening  last.  Mr.  W.  C.  Mountain  being  in  the  chair.  The 
toast  "of  "The  Lord  Mayor,  the  Sheriff  and  the  Corporation  of 
Newcastle  '  was  proposed  by  Mr.  C.  Faraday  Proctor,  who  remarked 
upon  the  important  part  that  local  men  had  played  in  the  develop- 
ment of  electrical  science,  particularly  Sir  Joseph  Swan  and  Sir  C.  A. 
Parsons.  Turning  to  the  achievements  of  the  Newcastle  Electric 
Supply  Co.,  he  mentioned  that  they  had  14  power  stations  running, 
one  having  a  capacity  of  no  less  than  40,000  KW.  ;  their  total 
generator  capacity  was  173,000  KW.,  not  including  that  of  the 
Cleveland  and  Durham  Co.  They  had  70  rotary  and  140  static 
sub-stations,  3fi0  miles  of  h.t.  mains,  and  191  miles  of  l.t.  mains. 
As  evidence  of  the  advantages  of  a  cheap  power  supply,  he  men- 
tioned that  eight  new  industries  were  being  started  up  in  the 
district,  and  that  these  would  take  at  least  .jO  million  units  per 
annum.  The  utilisation  of  waste  heat  was  also  largely  a  local 
industry,  and  he  had  been  told  that  the  Cleveland  and  Durham  Co. 
obtained  90  per  cent,  of  their  power  from  this  source.  The  Lord 
Mayor,  in  reply,  said  that  Newcastle  had  moved  with  the  times. 
They  had  a  tramway  system  second  to  none,  and  in  addition  to  a 
cheap  bulk  supply  of  electricity,  they  had  what  was  of  equal 
importance,  viz  ,  low  rates. 

Mr.  Robert  Nelson  (H.M.  Electrical  Inspector  of  Mines)  proposed 
"  The  Institution  of  Electrical  Engineers."  He  said  that  Newcastle 
was  already  famous  in  the  worlds  of  hydraulic,  military  and  elec- 
trical engineering,  and  it  had  recently  acquired  fresh  fame  as  the 
birthplace  of  a  new  beverage  of  singular  potency.  They  were 
fortunate  in  their  President,  who  had  achieved  what  he  believed  tj 
be  the  highest  honour  in  the  scientific  world,  namely,  the  Fellow- 
ship of  the  Royal  Society. 

Mr.  W.  Duddell,  in  reply,  said  that  it  had  been  decided  to 
institute  a  Research  Committee  to  co-ordinate  results  and  also 
to  institute  research.  There  was  a  vast  amount  of  material 
regarding  which  further  information  was  required,  and  manu- 
facturers were  ready  to  help  in  regard  to  such  raw  materials 
as  steel,  india-rubber,  insulating  varnish,  mica,  &c.  The  question 
of  nomenclature  had  also  been  engaging  the  attention  of  the  Insti- 
tution, as  it  was  of  importance  that  they  should  come  to  an  under- 
standing with  their  Continental  and  American  friends  regarding 
the  terms  to  be  used  in  connection  with  electrical  engineering. 

Mr.  C.  S.  Vesey -Brown  proposed  "  The  Armstrong  College, 
Learned  Societies,  the  Newcastle  Chamber  of  Commerce,  and  our 
Guests."  Dr.  Neil  Maclay,  replying  on  behalf  of  the  medical  pro- 
fession, said  that  medical  men  owed  a  debt  of  gratitude  to  the 
electrical  men  for  giving  them  many  new  means  of  diagnosis  and 
treatment.  Mr.  Herbert  Shaw  (Secretary,  Newcastle  and  Gateshead 
Chambers  of  Commerce)  replied  on  behalf  of  these  bodies,  and  said 
there  was  a  fortune  awaiting  anyone  who  could  devise  some  elec- 
trical means  of  recording  telephone  calls  which  would  be 
thoroughly  reliable  and  automatic. 

In  proposing  "  The  Newcastle  Local  Section  of  the  Institution  of 
Electrical  Engineers,"  Mr.  W.  Judd  said  that  the  Section,  which 
started  in  1899  with  150  members,  had  increased  to  340  in  1912, 
with  over  120  students.  Mr.  W.  C.  Mountain,  in  reply,  said  that 
30  years  ago  he  was  asked  by  Mr.  Cookson,  of  the  North  Seaton 
Colliery,  whether  he  could  pump  water  from  a  point  |  mile  in-bye, 
and  considerable  surprise  was  created  when  he  undertook  to  do 
so,  and  to  use  a  voltage  of  350  D.c.  He  was  pleased  to  say 
that  the  pump  was  stUl  in  existence,  and  he  believed 
that  it  was  working  very  weU  at  the  present  time. 
He  hoped  to  see  the  membership  of  their  Section  brought  up  to  600 
before  his  term  of  office  expired. 

The  speeches  were  interspersed  with  songs  by  Messrs.  Belbin. 
Richardson.  Scope  and  Willcox,  the  programme  being  arranged  by 
Mr.  J.  R.  Andrews.  Votes  of  thanks  to  these  gentlemen  and  to  Mr. 
Clothier,  who  had  organised  the  dinner,  terminated  the  pro- 
ceedings. 

Association  of  Mining  Electbical  Engineers.— The  monthly 
meeting  of  the  members  of  the  Yorkshire  branch  was  held  at  Leeds 
on  Saturday,  when  a  paper  by  Mr.  S.  A.  Simon,  of  the  West  Scotland 
branch,  was  read  on  the  subject  of  "  Speed  Control  of  Three-Phaf  e 
Motors." 

At  King's  College.  London,  there  is  to  be  a  course  of  lectures  on 
Fridays,  commencing  January  17th,  by  Mr.  C.  H.  Wordingham,  on 

Design,  Organisation  and  Operation  of  Central  Electric  Stations." 
Particulars  will  be  found  in  our  ''Official  Notice"  pages  to-day. 

Tramway  Socials. — The  annual  employes'  entertain- 
ment in  connection  with  the  Yorkshire  (West  Riding)  Electric 
Tramways  Co.,  Ltd.,  took  place  at  Lofthouse  Park,  near  Wakefield, 
last  week,  extending  over  two  days.  In  the  evenings  concerts  and 
cinematograph  entertainments  were  provided.  The  manager  of  the 
company,  CouncUlor  H.  England,  presided  each  evening,  and  a 
number  of  Wakefield  and  other  Corporation  and  tramway  ofBcia.'s 
were  present.     f>ome  interesting  speeches  were  made. 

At  the  invitation  of  Aid.  Higham,  J. P.,  chairman  of  Accrington 
Tramways  Committee,  the  electric  tramway  employes  were  enter- 
tained on  December  19th.  Aid.  Higham  and  members  of  the  Trair- 
ways  Committee  were  present,  along  with  Mr.  H.  Pilling,  tramways 
manager,  and  95  tramway  employes.  Aid.  Higham  expressed 
regret  that  there  was  discontent  among  the  men.  It  was  the  wish 
of  the  Committee  to  make  their  conditions  as  satisfactory  as  they 
were  on  any  other  tramway  system  in  the  country,  and  he  invited 
those  with  any  grievances  to  put  their  case  before  them.  It  would 
receive  attention. 

Inquiry. — A  correspondent  asks  for  the  names  of  makers 
of  electric  water  fountains :  also  for  the  makers  of  diaphragms  for 
telephone  receivers 
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Appointiiients  Vacant. — lunior  nssistunt  to  the  Super- 

intoniient  of  Tolitrrapl"',  for  the  Telet,'rai)h  l)e|iiirtment  of  Ceylon 
(*HOiO  ;  enffineer-in-charKe,  for  the  Itorougb  Ivleotrioal  Enfrineer's 
Department,  Stoke-on-Trent  (£i:i(i);  nhift  engineer  for  the  Neath 
R.D.C.  (2'.!) ).     Sei'  our  advertisement  pages  in  this  issue. 

F.iliicational  Notes. — 'J'he  .\iinual  ('onversa/ionc  of  the 
l!i>v.\i  ('iii,i.i:i;i;  nr  SctiiNcK  an'd  Uov.m,  School  oi'  MlNt:H  was 
lielil  on  WidueHcJay  last  week.  The  proKrammo  included  a  lecture 
by  Mr.  E.  A.  Wraijrht  on  "  Aluminium,"  and  the  RS.M.  Dramatic 
Society  in  "The  liishop's  Candlesticks,"  as  well  as  a  concert  by  the 
It.C.S.  Musical  Society. 


OUR    PERSONAL    COLUMN. 

Vie  Kilitorx  iiiviti'  di'i-li-ind  fiii/uiivr.i,  jr/wlhn-  conMcted  with  the 
techiiiciil  or  the  commerciiil  snie  of  Die  piufesx'ion  and  indimtry^ 
also  electric  tninnouij  and  niilmnj  o/liciiih,  to  keej/  readers  of  the 
Electrical  RkvikW  oo.ited  ax  to  their  mm-ementii. 


Central  Station  Otficials.— On  Friday  last  tliellastin<rs 

Council  tftpointed  Mit.  WiLLlA.M  Thams,  of  Southport,  assistant 
electrical  en^jinecr,  at  a  commencing  salary  of  £  1  ."lO.  There  were 
12(1  applicants  for  the  post.  Mr.  Travis  wan  with  Messrs.  Dick, 
Kerr  *:  Co.,  and  has  since  held  an  appointment  at  Sin;;npore. 

Mn.  F.  .1.  Di;i.viis,  constructional  superintendent  for  some  time 
past  of  the  sales  department  of  the  West  Ham  Corporation  electric 
supply  undertaking,  has  resijifncd  that  position  on  his  appointment 
as  electrical  entrineer  to  the  United  Malaysian  Rubber  Co.,  Ltd., 
whose  operations  extend  over  Singapore  and  other  islands  in  the 
Malay  group.  Mr.  Delves  is  leaving  England  for  Singapore  on 
•January  8th,  and  carries  with  him  the  heartiest  good  wishes  of  his 
colleagues  at  West  Ham  for  his  future  welfare. 

Tramway  Oflicials. — In  acknowledgment  of  bis  services 

as  lecturer  to  the  Huddersfield  Tramway  Men's  Ambulance  Class, 
Dr.  Rai'IAN  has  been  presented  with  a  case  of  pipes  by  the 
students.  The  presentation  was  made  by  Mr.  ,1.  H.  Tunnicliffe,  who 
said  that  the  good  work  which  Dr.  Raffan  had  done  could  be  under- 
stood when  it  was  stated  that  only  one  of  28  members  of  the  class 
had  failt<l  to  pass  when  examined. 

General. — Indum  /iiditf/rics  and  Poiccr  states  tliat  Mr. 
.T.  H.  Caubew,  M.Sc.  (McGiin,  was  appointed  as  an  electrical 
engineer,  and  posted  to  the  Oudh  and  RohUkhand  Railway  from 
October  1st. 

At  the  Presbyterian  Church,  Muswell  Hill,  on  Saturday  last,  Mr. 
Francis  E.  Piiillu'S,  London  representative  of  the  Wardle 
Engineering  Co.  and  the  St.  Helens  Cable  Co.,  wa-s  married  to  Miss 
Janet  Drysdale,  daughter  of  Rev.  Wm.  and  Mrs.  Ferguson. 

A  financial  paper  states  that  Mr.  T.  Fiume  Tiio.mson  has  accepted 
a  seat  on  the  board  of  the  La  Plata  Electric  Tramways  Co. 

Mr.   a.   H.   Stanley   has  resigned  the   position   of   managing 

director  of  the  London  United  Tramways.  Ltd.,  but  will  retain  his 

seat  on  the  board.     Mr.  James  Devonshire,  who  has  been  elected 

a  director,  has  been  appointed  to  succeed  Mr.  Stanley  as  managing 

-     director.     Mr.  W.  G.  Verdon  Smith,   secretary,   has   also    resigned, 

'    and  Mr.  A.  L.  Barber  has  been  appointed  as  his  successor. 

Alderman  H.  W.  Pkal,  J. P.,  has  been  re-elected  chairman  of  the 
Ealing  Borough  Electricity  Committee. 

Miss  J.  Arminson  MacIntyue,  over  10  years  manager  of  the 
publicity  department  of  the  C.  W.  Hunt  Co.,  West  New  Brighton, 
New  York,  is  resigning  that  position  early  in  the  New  Year,  and 
will  travel  for  a  time.  Communications  will  find  her — care  of 
National  Arts  Club,  New  York  City. 

Messrs.  Dotid  i*;  Dodd,  civil  and  consulting  engineers,  of  37, 
Waterloo  Street,  Birmingham,  have  removed  to  more  spacious 
offices  at  County  Chambers,  Corporation  Street,  Birmingham. 


NEW    COMPANIES    REGISTERED. 


Thermo-Electrlc  Ore  Reduction  Corporation,  Ltd.  (I2i'.,o]o~). 

—Registered  December  ISth,  by  Bennett,  Leaver  .1  Hayward,  II,  Moorgate 
Street,  E.G.  Capital  f  160,000  in  fl  shares.  Objects;  to  takeover  the  busi- 
ness of  smelters  carried  on  by  the  Electric  Furnaces  and  Bmelters,  Ltd.,  at 
Luton,  Beds.  The  signatories  (with  one  share  each)  are  : — H.  W.  Primrose, 
44,  Ennismore  Gardens,  S.W.  ;  A.  F.  Maclaren,  110,  Cannon  Street,  E.G., 
director,  Robert  Maclaren  cS  Co.,  Ltd.  ;  F.  B.  Henderson,  Little  Blakenham, 
Ipswich,  director.  National  Minerals  Corporation,  Ltd.;  A.  Goodlet,  6,  Broad 
Btreet  Place,  E.G.,  chairman  secretary  ;  B.  Havward,  41,  Moorgate  Street, 
E.G..  solicitor;  W.  B.  Uallanline,  LS,  Devereux  Court,  Temple,  E.G.,  metal- 
lurgist :  D.  C.  Lee,  4,  Paper  Buildings,  Temple,  E.G.,  barrister.  Minimum 
cash  subscription,  i'7.  The  first  directors  {to  be  not  less  than  two  or  more 
than  seven)  are  H.  W.  Primrose,  A.  F.  Maclaren  and  F.  B.  Henderson  ; 
qualification,  £300;  remuneration,  £200  each  per  annum  (chairman,  £260). 
Registered  ofSce,  6,  Broad  Street  Place,  E.G. 

Mid-Sussex  Electric  Lijrht  and  Power  Co.,  Ltd.  (12,5,936).— 

This  company  was  registered  on  December  ICth,  with  a  capital  of  £16,000  in  £1 
shares,  to  carry  on  the  business  indicated  by  the  title.  The  subscribers  are  : — 
T.  Caffyn,  Haywards  Heath,  gentleman,  25  shares;  G.  G.  M.  Dawson,  High 
Gombe,  Balcombe,  gentleman,  25  shares;  J.  Finch,  Queen's  Road,  Haywards 
Heath,  builder,  25  shares;  T.  White,  Franklynn  Road,  Haywards  Heath, 
retired  builder,  26  shares ;  E.  Prior,  Church  Road,  Burgess  Hill,  electrical 
engineer,  25  shares  ;  H.  P.  Summer,  Leyntonville,  Haywards  Heath,  assistant 
overseer,  10  shares  ;  S.  Eaton,  Haywards  Road,  H;>ywards  Heath,  clerk,  1 
share.  Minimum  cash  subscription,  6,000  shares.  The  number  of  directors  is 
not  to  be  less  than  three  or  more  than  five;  the  first  are  T.  Cdfivn.C.  G.  M. 
Dawson,  J.  Finch,  T.  White  and  E.  Prior:  qualification,  £26.  Registered 
ofBce,  ofBce  of  E.  J.  Waugh,  Bottro  Road,  Haywards  Heath ;  solicitor,  E.  J. 
Waugh,  Haywards  Heath, 


■  Electrolite,  Ltd.  (12.'^i,'.i21J. — This  company  was  registered  on 
December  11th,  with  a  capital  of  £1,000  in  £t  hhares,  to  carry  on  the  business 
of  gas  and  cU-ctrical  cnginoers,  manufacturers  of  and  dealers  In  gas  riiaDtlcs 
and  burners,  gas  and  electrical  tUtirgs  and  electric  lamps,  Ironmongery,  & 
The  sub'cribors  (with  one  share  each)  are  :—F.  Durrant,  :M  and  :lfl,  Gresham 
Street,  E.G.,  contractor;  A.  Wright,  .S4  and  86,  Oresham  Street,  E.C 
accountant.  Private  company.  The  number  of  directors  is  not  to  be  less  tlia 
two  or  more  than  live  ;  the  first  are  F.  Durrant  and  A.  Wright :  qualification 
£26 ;  remuneration  as  fixed  by  the  company.  Registered  by  A.  D.  Leir 
II,  Ironmonger  Lane,  E.G. 

Craig   &    Paton,  Ltd.  (.H,'.i28).— This  company  was  registered 

in  Dublin  on  December  Uth,  with  a  capital  of  £IU,000  in  £1  shares,  to  acqaire 
tiie  businoEs  of  laundry  and  electrical  engineers  iind  contractors,  t&c,  carried 
on  as  "Craig  A  Paton."  The  subscribers  (with  one  share  each)  are;— 
0.  R.  Craig,  11,  Fisherwicli  Place,  Belfast,  merchant  ;  G.  Paton,  11,  Fisber 
wick  Place,  Belfast,  merchant;  G.  A.  Bbipp,  Rosetta  Avenue,  Belfast,  mer 
chant ;  E.  Larrsay,  60,  Royal  Avenue,  Belfast,  solicitor.  Private  company. 
The  first  directors  arc  <!.  R.  Craig,  G.  Paton  and  Q.  A.  Shipp  ;  qualification, 
100  shares.    Registered  office,  11,  Fisherwick  Place,  Belfast. 

Kettlewell    Electricity    Supply   Co.,  Ltd.   (l2.-,,fl80).— This 

company  was  rek-istered  on  December  nth  with  a  capital  of  £i;25  in  £1  shares, 
to  carry  on  the  business  indicated  by  the  title.  The  subscribers  with  one  share 
are: — O.  Robinson,  Kcttlewell,  Yorks.,  worsted  spinner;  W.  Ij.  Carradice, 
Kettlewell,  schoolniastur;  J.  H.  Coutes,  Kottlewell,  farmer;  W.  P.  Inman 
Kottlewell,  postmaster;  J.  Ram,  Kettlewell,  Joiner;  C.  H.  Walsh,  Kettlewell, 
manufacturer.  Private  company.  Table  "  A  '*  mainly  applies.  Solicitor 
G.  P.  Charlesworth,  Bank  Buildings,  Sklpton,  Yorks.  Registered  by  Waterlow 
Bros.  &  Layton,  Ltd.,  Bircbin  Lane,  E.G. 

Scllinx  &  Co.,  Ltd.  (I2.'),lt31). — This  company  was  registered 
on  December  14th,  with  a  capital  of  £1,000  in  £1  shares,  to  construct,  equip 
and  work  public  works,  including  railways,  tramways,  gas  and  electric  light,  &c. 
The  subscribers  (%yilh  one  share  each)  are:— E.  B.  Calthrop,  M.I.C.E., 
M.I.Mccb.E.,  Eldon  Street  House,  E.C. ;  J.  B.  Earle,  M.I.C.B.,  Eldon  Btreet 
House.  E.G. ;  J.  R.  Williams,  17,  Gracecburch  Street,  E.G.,  export  merobant ; 
P.  Bcbin;:.  3,  Bloomsbury  Place,  W.G.,  gentleman.  Private  company.  P. 
Bchinz  is  the  first  director.  Registered  by  J.  J.  Edwards  4  Co.,  28,  Backvilla 
Street,  W. 


CITY    NOTES. 


lUelbonrne  Electric  Supply  Co.,  Ltd. 

The  thirteenth  annual  general  meeting  was  held  on  Monday  at  the 
Office,  Kinsbury  Pavement  House,  E.C,  Mr.  J.  B.  Braithwaite 
presiding. 

The  Chair.man,  in  moving  the  adoption  of  the  report  (see 
Elp:otrical  Review,  last  week), said  he  had  again  to  congratulate 
them  upon  the  remarkable  progress  which  the  undertaking  had 
made  during  the  year,  which  was  refiected  in  every  branch  of  the 
business.  They  would  find  very  great  changes  in  the  balance- 
sheet.  The  capital  account  had  been  considerably  increased  during 
the  year.  They  had  issued  the  remaining  £50,000  of  their  7  per 
cent,  cumulative  preference  shares,  which  now  stood  at  the  full 
amount  of  £150,000  instead  of  £100,000  last  year.  They  had  also 
iesued  the  balance  of  the  consolidated  ordinary  stock,  viz.,  £125,830, 
raising  that  to  .t300,000.  and  in  addition  they  had  sold  their 
Adelaide  shares  which  appeared  in  the  last  balance-sheet  at  £82,375. 
Those  three  items  together  made  an  addition  to  the  capital  of 
£25.s,205.  In  addition  they  realised  by  the  sale  of  the  Adelaide 
shares  a  premium  of  £30,000,  so  that  altogether  they  had  provided 
themselves  with  £288,205  additional  capital.  The  effect  of  that 
had  been  that  they  had  been  enabled  to  meet  the  expenditure  at 
Melbourne  and  Geelong  amounting  to  £11,965  for  Melbourne, 
and  £H,3.S6  for  Geelong;  to  pay  off  the  bank  loan,  and  they 
had  £."..".,000  cash  on  loan  against  security  and  a  sum  of 
£23,241  at  the  bankers  or  in  hand.  The  arrangements  which  they 
were  able  to  make  for  the  issue  of  the  additional  capital  were  of  a 
very  satisfactory  kind.  They  had  gentlemen  who  believed  jin  the 
future  of  the  company,  who  approached  them  early  in  the  present 
year,  and  who  offered  to  purchase  the  entire  amount  of  their  hold- 
ing in  the  Adelaide  Co.  on  terms  which  gave  the  company  a  profit 
of  £30,000.  At  the  same  time  they  asked  the  directors  to  give 
them  an  option  for  a  period  of  a  certain  number  of  months  to  take 
the  unissued  balance  of  the  ordinary  stock  at  par.  At  that  time  the 
shares  were  quoted  on  the  Stock  Exchange  at  from  83  to  88,  and 
they  therefore  felt  they  would  be  doing  a  good  stroke  of  business 
if,  by  the  one  transaction,  they  sold  their  Adelaide  shares  at  £30,000 
profit,  and,  at  the  same  time,  got  an  option  to  take  the  unissued 
ordinary  capital  at  par.  The  efforts  of  the  gentlemen  in  question 
to  introduce  the  stock  into  the  Colonies  and  make  it  better  known 
had  been  successful,  with  the  result  that  they  exercised  theii  option 
and  they  had  received  the  whole  of  the  cash.  Turning  to  the 
profit  and  loss  account,  there  were  considerable  changes  there, 
owing  to  their  having  parted  with  their  Adelaide  shares.  Last  year 
they  received  from  those  shares  £9,715,  a  source  of  profit  which  was, 
of  course,  not  open  to  them  this  year.  On  the  other  hand, 
Melbourne  had  yielded  them  an  additional  profit  of  £17,055  and 
Geelong  £2,050,  whilst  the  little  tramway  system  which  they 
opened  early  this  year  had  yielded  £738,  so  that  they  had  £19,843 
extra  revenue.  Against  that  they  had  to  put  the  loss  of  the  £9,715 
from  the  Adelaide  shares,  leaving  them  with  a  net  improvement  of 
£10,128.  Turning  to  the  accounts  of  the  two  stations  at  Mel- 
bourne, the  gross  increase  in  the  revenue  was  £20,011),  the 
figures  being  £84,738  this  year,  against  £(".1,719  ;  whilst,  on 
the  other  side,  the  generating  expenses  had  only  gone  up  from 
£15,237  to  £17,470,  from  which  they  would  see  that  of  the 
£20,019  gross  increase  they  retained  85  per  cent,  of  it  as  net — 
that  was,  £17,055— which  spoke  extremely  well  for  the  ability 
of  their  staff  and  for  the  excellence  of  the  management.  So  well  had 
the  staff  worked. that  the  generation  costs  tfad  actually  been  reduced 
20'4  per  cent.,  and  the  coal  consumption  alone  had  been  reduced 
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13  per  cent.  That,  of  course,  wae  due  to  the  new  turbines  and  other 
generating  plant  which  they  had  sent  out,  and  which  was  more 
economical  in  its  operation.  At  Geelong  they  ?aw  the  same 
story  repeated,  although  on  a  smaller  scale.  The  gross 
increase  in  the  revenue  was  £3,0o7,  and  they  had  retained 
£2,015  as  net — that  was,  66  per  cent.  The  tramways  account 
was  only  in  its  inception.  The  line  was  only  opened  for 
traffic  for  five  months  up  to  August,  and  the  receipts  amounted  to 
£5,471,  showinfc  a  small  profit  of  £738.  The  total  population  of 
the  district  served  by  the  tramway  was  26,000  ;  the  total  length  of 
the  track  at  present  was  four  miles.  The  total  number  of 
passengers  carried  for  the  five  months  was  422,000,  and  the 
passengers  carried  by  the  motor-'buses  which  they  had  to  supple- 
ment the  tramways  was  26,000,  so  it  would  be  seen  that  every  one 
of  the  population  had  ridden  on  the  tramways  about  20  times. 
They  were  now  constructing  an  additional  H  miles  for  the  South 
Geelong  section,  and  no  doubt  when  that  was  opened  it  would 
immediately  increase  their  earnings  from  the  tramways.  With 
regard  to  the  general  position  in  Melbourne,  he  could  not  do  better 
than  read  them  an  extract  from  the  report  of  Mr.  F.  W.  Clements, 
their  local  managing  director  and  chief  engineer.  Writing  under 
date  November  Gth  last,  that  gentleman  said  .— 

"The  financial  year  under  review  should  prove  a  red-letter 
year  with  us,  for  not  only  has  the  genera!  progress  during 
that  period  been  phenomenal,  but  it  is  the  first  time  that 
we  shall  have  been  in  a  position  to  pay  a  reasonable  dividend 
on  the  whole  of  our  invested  capital.  The  progress  made 
by  the  company  has  been  manifested  not  only  by  the 
enormous  number  of  consumers  connected  during  the  year,  but 
also  by  the  very  large  increased  output  in  units  and  the 
increased  maximum  load.  At  no  previous  period  of  our  history 
have  we  ever  made  anything  like  the  advance  in  any  of  these  three 
'  items  in  one  year.  The  year  is,  therefore,  a  record  one  from  nearly 
all  points  of  view.  The  causes  conducing  to  the  great  advances 
made  appear  to  be  several,  the  principal  one  of  whit>h  is  probably 
the  long  run  of  good  seasons  from  the  agricultural  point  of  view 
which  has  taken  place  since  the  great  drought  in  1903  and  1904. 
This  has  been  responsible  for  making  the  community  generally 
ranch  more  prosperous,  and  the  result  has  been  that  through  the 
gravitation  of  the  more  well-to-do  squatting  and  farming  popula- 
tion to  the  city,  an  acceleration  in  the  natural  increase  in  popula- 
tion, a  more  active  policy  of  immigration  adopted  by  the 
Government,  and  the  fact  that  large  numbers  of  people  have 
gradually  got  into  the  position  of  being  able  to  build  their  own 
houses,  enormous  areas  of  suburban  Melbourne  have  been  built  over, 
and  the  bulk  of  the  new  houses  have  taken  on  electric  supply.  This, 
however,  is  only  one  cause,  and  it  is  quite  certain  that  unless  the 
metallic-filament  lamp  had  come  to  the  fore,  even  under  the  con- 
ditions of  general  prosperity  obtaining,  people  would  not  have  been 
so  ready  to  avail  themselves  of  an  electric  supply.  A  third 
cause  operating  in  the  direction  of  the  great  increase  experienced 
has  undoubtedly  been  our  policy  of  pushing  forward  into 
the  residential  districts  with  our  mains  in  advance  of  the  wave  of 
houses  rolling  out  into  the  country.  It  is  a  well-known  thing 
amongst  electric  supply  people  that  once  an  area  newly  built  over 
has  been  missed,  it  may  take  years  to  get  the  houses  to  come  on 
to  the  mains,  whereas,  if  the  houses,  as  they  are  being  built,  find  a 
supply  available,  the  chances  of  securing  the  bulk  of  them  are 
enormously  increased.  So  much  so  has  this  been  the  case  with  us 
in  Melbourne,  and  to  a  smaller  extent  in  Geelong,  that  we  can  say 
that  there  is  hardly  a  house  in  any  new  area  which  dees  not  come 
on  to  the  mains.  Best  of  all,  architects,  builders  and  small 
speculative  builders,  all  now  specify  electric  lighting  as  a  matter 
of  course,  and  newspaper  advertisements  announce  the  presence  of 
an  electric  supply  in  a  house  as  an  added  advantage." 

Continuing,  the  chairman  said  that  during  the  year  they  had 
pushed  out  into  three  new  districts,  and  their  mains  now  pretty 
well  covered  the  whole  of  the  suburbs  of  Melbourne.  The  following 
figures  were,  he  thought,  very  remarkable.  The  area  of  their 
Melbourne  district  was  now  43  sq.  miles,  showing  an  increase  of 
24  per  cent,  since  last  year.  The  population  of  the  city  was 
317,000,  an  increase  of  2  per  cent.  The  miles  of  street  in 
which  their  supplies  were  available  were  304,  an  increase 
of  47  per  cent.  The  capacity  of  their  plant  was  now  5,600  KW., 
an  increase  of  48  per  cent.,  and  they  had  another  3,500  KW. 
alternator,  which  would  shortly  be  shipped,  which  would  bring 
their  plant  up  to  over  9.000  KW.  The  number  of  new  consumers 
they  had  connected  during  the  year  was  3,620 — slightly  over  300 
a  month — and  an  increase  of  75  per  cent,  over  last  year.  The  total 
number  of  consumers  on  their  mains  at  the  end  of  the  year  were 
8,696,  showing  an  increase  of  71  percent.  The  units  sold  for  the 
year  were  7,082,000.  At  Geelong  the  story  was  the  same,  although 
on  a  smaller  scale.  There  were  now  33  miles  of  street  in  which 
their  supply  was  available,  an  increase  of  19  percent.  They  had 
connected  215  new  consumers  during  the  year,  an  increase  of  36  per 
cent.,  and  they  had  now  1,099  consumers  at  Geelong,  with 
its  population  of  27,800— an  increase  of  24  per  cent.  As  to  the 
future,  as  far  as  their  information  at  present  went  the  prospects  for 
the  current  year  were  fuUy  as  satisfactory  as  those  for  the  past 
Down  to  the  end  of  November,  the  first  three  months  of  the  new 
financial  year,  their  gross  profit  in  Australia  was  £15,700  this  year, 
against  £6,076  last  year.  The  total  number  of  new  consumers  con- 
nected was  1,400,  as  compared  with  690,  and  the  number  of  new 
consumers  awaiting  connection  was  720,  as  compared  with  428  last 
year.  At  the  moment  the  outlook  for  the  present  year  was  extremely 
good,  although  it  would  be  foolish  to  expect  that  such  a  pheno- 
menal rate  of  increase  could  possibly  continue  indefinitely.  The 
general  resolution  for  thj  electrification  of  the  Melbourne  railways 
had  been  approved  by  the  Victorian  Government,  and  there  was  no 
doubt  that  the  electrification   would  take  place  within  the  next 


three  or  four  yeai's.  If  the  Government  could  generate  current 
cheaper  than  they  could — which  he  very  much  doubted — and  supply 
it  to  them  in  bulk,  it  would  be  to  their  advantage  to  take  it  from 
that  source.  The  Government  claimed  that  they  were  only  going  to 
supply  the  railways  and  that  they  were  not  going  to  enter  into  the 
field  of  distribution  or  compete  with  them  in  any  way,  and  it  would 
be  for  the  directors  to  see  that  their  promises  in  that  respect  were 
kept. 

Me.  David  Finlayson  seconded  the  motion,  and  the  report  was 
adopted. 

The  Chaibman  then  proposed  a  resolution  increasing  the 
number  of  directors  from  five  to  six.  He  explained  that  the 
reason  for  the  change  was  that  he  and  his  colleagues  considered 
it  would  be  to  the  advantage  of  the  company  to  have  a  gentleman 
connected  with  Australia  on  the  directorate,  and  should  the  resolu- 
tion be  carried  and  confirmed,  they  intended  to  nominate  Mr. 
Benjamin  Brookman  as  the  sixth  director  specially  to  represent  the 
interests  of  the  Australian  shareholders. 

Mr.  Nicholls  seconded  the  resolution,  and  it  was  carried. 

The  Chairman  said  that  the  nest  resolution,  as  follows,  was 
intended  to  carry  out  what  was  suggested  at  the  last  meeting,  but 
which  he  did  not  consider  justified  in  accepting  at  the  time  :  "  That 
the  remuneration  of  the  directors  for  the  year  ended  August  31st, 
1912,  be  £1,500  instead  of  £1.000  as  provided  .in  Article  87,  and 
that  as  from  September  1st,  1912,  the  remuneratfen  of  the 
directors  be  upon  the  following  basis,  viz.  ;  '  So  long  as  the  issued 
capital  of  the  company  (including  debentures  or  debenture  stock) 
does  not  exceed  £750,000  the  remuneration  of  the  directors  shall  be 
£1,500  per  annum,  and  that  if  and  when  the  issued  capital  of  the 
company  (including  debentures  or  debenture  stock)  exceeds  £750,000, 
then  the  remuneration  of  the  directors  shall  be  increased  at  the 
rate  of  £125  per  annum  for  each  £100,000,  or  part  thereof,  of 
further  capital  (including  debentures  or  debenture  stock)  issued  by 
the  company.'  " 

Mr.  B.  Brookman  said  that  as  he  was  the  shareholder  who 
suggested  at  the  last  meeting  that  they  should  increase  the  re- 
muneration of  the  directors,  he  had  much  pleasure  in  proposing  the 
resolution  which  the  chairman  had  read. 

Mr.  Hawes  seconded  the  resolution,  and  it  was  carried 
unanimously. 

The  auditors  having  been  reappointed,  the  proceedings  terminated 
with  a  vote  of  thanks  to  the  officers  and  staff  of  the  company  in 
Australia  and  in  London. 


Johnson  Secret  Wireless  Telegraph  and  Telephone 
Testing:  Syndicate,  Ltd. 

The  Financial  A'ews,  of  December  20th,  contains  an  article  relating 
to  this  company  in  which  it  reprints  the  report  to  November  30th 
last,  and  says  that  the  annual  meeting  was  held  in  private  on 
December  19th,  at  40,  King  Street,  Cheapside,  B.C. — The  report 
states  that : — "  During  the  past  year  great  progress  has  been  made, 
both  from  a  financial  and  from  a  technical  point  of  view.  The 
Universal  Cheap  Cables,  Ltd.,  which  was  formed  for  the  purpose 
of  acquiring  the  undertaking  of  this  syndicate,  has  now  10,000 
working  capital  shares  issued,  and  arrangements  are  contemplated 
for  the  disposal  of  the  balance  of  such  shares.  It  is  the  intention  • 
of  that  company  to  get  a  special  settlement  granted  by  the  London 
Stock  Exchange  in  its  working  capital  shares,  and  in  due  course  in 
its  vendor  shares. 

"  An  agreement  has  been  entered  into  for  the  transfer  of  the 
Johnson-Varley  Patents  and  Instruments  to  the  Universal  Cheap 
Cables,  Ltd.,  and  the  actual  transfer  will  take  place  without  delay. 
An  agreement  has  been  entered  into,  for  the  benefit  of  all  con- 
cerned, to  pool  the  shares  to  be  allotted  to  this  syndicate  in  respect 
of  the  purchase  price.  Arrangements  are  also  being  made  for  the 
payment  of  the  syndicate's  debts. 

"The  Universal  Cheap  Cables,  Ltd.,  has  agreed  to  purchase  the 
site  at  Norman's  Bay  on  which  the  mast  erected  by  this  syndicate 
stands,  and  arrangements  are  being  made  to  fit  up  a  practical 
wireless  station  again  there.  Another  station  is  being  erected  in 
London,  and  it  is  expected  that  demonstrations  in  the  Johnson-^'ar]ey 
untappable  system  will  be  made  between  Norman's  Bay  and  London, 
and  elsewhere. 

"  An  exceedingly  interesting  report  on  the  system  has  been  given 
by  Prof.  Silvanus  Thompson,  F.R.S.,  and  a  copy  of  this  report  can 
be  seen  by  shareholders  at  the  syndicate's  registered  office.  The 
Universal  Cheap  Cables,  Ltd.,  have  appointed  Mr.  F.  Heron 
Eogers,  A.M.I.M.E.,  consulting  engineer,  to  represent  the  interests 
of  the  Johnson-'V^arley  system  before  the  Marconi  Commission  and 
at  the  War  Office  Secret  Committee  on  Wireless  Telegraphy." 


Hobart    Electric    Tramway  Co.,   ltd. — An  interim 

dividend   of    9d.    per  share,  as  compared   with   6d.   last  year,    is 
announced. 

J.  G.  White  &  Co.,  Ltd.— The  directors  have  declared 
an  interim  dividend  at  the  rate  of  12  per  cent,  per  annum  on  the 
ordinary  shares  for  the  half-year  ended  August  31st. 

Hart    Accamulator    Co,,    Ltd.— The   directors  have 

declared  the  usual  dividend  for  the  year,  viz.,  10  per  cent.,  and  2{ 
per  cent,  bonus,  free  of  income-tax, 
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Central  Lundon  Itallway  tu. 

Dn.  H.  F.  Parshali,  (chairman)  presided  on  Thursdfty,  December 
19th,  at  the  Holboru  Restaurant,  over  an  extraordinary  meetinn  of 
the  shareholders  of  the  above  company  held  for  the  purpose  of 
oxplnininp  the  proposed  arrangement  with  the  Underground 
Company. 

The  Chairman  having  oxplainec  that  the  meeting  was  held  ai  a 
matter  of  courtesy,  and  that  matters  dealing  with  the  domestic 
affairs  of  the  company  could  not  be  raised  until  the  ordinary 
meeting  in  February,  eaid  that  in  any  dealing  with  the  shares  the 
fundamental  consideration  was,  of  course,  the  security  of  the 
guarantee.  Their  railway  was  opened  in  lliOO,  and  was  the  first  of 
the  railways  opened  from  east  to  west  in  London  with  a  modern 
electrii-  service.  The  takings  of  the  line  during  the  first  few  years 
were  such  as  to  warrant  the  company  in  paying  I  per  cent.,  but 
later  the  Metropolitan  District  and  the  Metropolitan  Railways 
were  electrified,  and  the  Great  Northern,  Brompton  and  Piccadilly 
Uailway  constructed,  so  that  they  were  in  close  competition  with 
railways  which  gave  substantially  the  same  facilities  over  dirt'erent 
routes.  As  a  result  the  dividend  fell  to  :*  per  cent.,  and  had  been 
since  maintainei!  at  that  rate  under  increasing  difficulties  in  con- 
sequence of  the  'bus  competition  over  the  route.  In  the  last  year 
they  paid  I  per  cent.  ;  l.'i.')  'buses  passed  a  certain  point  on  their 
route  in  a  given  period,  whereas  to-day  :*51  'buses  passed  the  same 
point  in  the  same  period.  The  earnings  of  the  present  half-year 
would  amount  approximately  to  Jt  i:U,oOO,  as  against  £1.S6,()00  in 
the  past  half-year,  which  was  to  say  that  there  had  been  a  shrinkage 
(m  the  half-year  of  £r>r),00O,  which  had  arisen  purely  on  account 
of  the  competition  never  anticipated  when  the  railway  was  built. 
Since  he  had  been  chairman  there  had  been  a  large  reduction 
in  the  working  expenses,  and  they  had  found  new  sources  of 
revenue  in  the  carriage  of  parcels,  advertising,  itc,  so  that 
taking  advantage  of  all  the  means  before  them,  the  3  per  cent, 
dividend  had  been  maintained.  Last  August  they  were  able  to 
open  the  Liverpool  Street  extension.  Owing  to  the  efforts  of  their 
engineers  and  contractors,  it  was  opened  earlier  than  anticipated, 
and  they  got  five  months'  working  into  their  balance-sheet  of  this 
year.  Liverpool  Street  would  contribute  from  £10,000  to  £.50,000 
in  their  takings,  but  the  unsatisfactory  element  was  that  from 
.€20,0011  to  £30,000  had  been  absorbed  by  increasing  'bus  competi- 
tion. However,  that  extension  had  enabled  them  to  maintain  the 
3  per  cent.  The  other  prospective  advantage  was  the  Ealing  exten- 
sion, which  would  take  from  1 J  to  two  years  to  complete,  and  as 
Ealing  was  not  as  populous  a  neighbourhosd  as  the  district  they 
drew  on  from  the  Great  Eastern,  it  might  readily  happen  that 
the  'bus  competition  would  anticipate  any  profit  they  might  obtain 
from  that  extension.  Consequently,  it  would  appear  that  the  best 
the  shareholders  had  to  look  forward  to  was  the  3  percent,  dividend, 
after  taking  advantage  of  every  possible  resuurce  available  to  the 
company.  Under  the  proposed  arrangement,  the  Underground  Co. 
would  guarantee  a  dividend  of  4  per  cent.,  and  in  case  the  l^nderground 
Co.  had  a  surplus,  after  having  earned  4  per  cent,  on  the  average 
for  three  successful  years,  the  ordinary  shareholders  of  the  Central 
London  Co.  would  be  entitled  to  10  per  cent,  of  that  surplus.  It 
had  been  suggested  that  the  Underground  Co.  might  never  be  likely 
to  declare  a  surplus,  but  if  they  did  not  pay  the  shareholders  the 
40  per  cent.,  they  could  not  get  the  BO  per  cent.  As  regarded 
the  financial  position  of  the  Underground  Co.  to  make 
that  guarantee,  the  figures  in  the  last  balance-sheet  showed 
that  it  was  secured  more  than  11  times  over.  The 
question  of  what  would  happen  if  the  Underground  Co. 
failed  in  their  obligations  had  been  most  carefully  considered,  and 
the  trust  deed  provided  that  in  such  an  event  the  property  should 
be  restored  to  the  shareholders  in  as  good  a  state  as  it  was  taken. 
The  Underground  Co.  in  the  trust  deed  undertook  (1)  to  exercise  its 
voting  power  so  that  there  should  always  be  on  the  board  of  the 
Central  London  Railway  Co.  two  directors  to  represent  the  interests 
of  the  guaranteed  stockholders.  (2)  That  the  railway  should  bepro- 
■  perly  maintained  and  operated,  so  that  in  the  event  of  the  deter- 
mination of  the  trust  the  railway  and  rolling  stock  should  be  found 
to  be  in  proper  and  efficient  condition,  (,:>)  Not  to  use  the  present 
reserve  fund  of  the  Central  London  Railway  Co.  for  the  payment  of 
dividends.  (4)  That  the  provisions  of  any  contract  entered  into  by 
the  Central  London  Railway  Co.,  which  would  alter  the  position  or 
character  of  the  undertaking,  or  which  would  be  calculated  to  pre- 
judice the  guaranteed  stockholders  in  the  event  of  their  exchanging 
their  guaranteed  stock  for  railway  stock,  should  be  so  expressed  as  to 
come  to  an  end,  if  and  when  the  trust  was  determined,  unless  such 
provisions  should  have  been  approved  in  writing  by  the  two  directors 
representing  the  guaranteed  stockholders  or  by  an  extraordinary 
resolution  of  a  meeting  of  the  guaranteed  stockholders.  (.">)  That 
any  further  capital  which  was  issued  by  the  Central  London  Railway 
Co.  should  be  issued  on  such  terms  as  would  secure  the  greatest  ad- 
vantage to  the  undertaking  of  that  company.  The  debenture-holders 
and  preference  stockholders  were  not  affected  by  the  scheme.  The 
ordinary  stock  consisted  of  the  proportions  of  5ij^  undivided 
ordinary,  215  preferred  ordinary.  21:1  preferred  ordinary  and  21J 
deferred  ordinary,  and  they  were  treated  in  the  same  way,  as  it  was 
necessary  to  have  the  preferred  shareholders'  assent  if  the  requisite 
majority  of  7,5  per  cent,  of  the  stockholders  was  to  be  obtained.  The 
preferred  stockholders  might,  of  course,  say  that  they  were  receiving 
4  per  cent.,  and  there  was  no  reason  for  going  to  the  trouble  of 
handing  over  their  stock  to  anybody  else  ;  but  the  answer  was  that 
it  would  be  to  the  interest  of  the  Underground  Co.  to  make  the 
company  as  remunerative  as  possible,  and  the  stockholders  would 
share  in  any  surplus.  The  whole  expenses  of  the  arrangement 
would  be  borne  by  the  Underground  Railway  Co. 

Mr.  Walfobd  said  he  had  been  connected  with  the  company 
from  the  first,  and  had  taken  great  interest  in  it  in  good  times  and 


bad.  He  congratulated  the  board  on  the  terms  obtained  from  tba 
Underground  Co.  They  had  been  told  what  the  Liverpool  Street  exten- 
sion had  done  for  them,  and  when  the  Ealing  extension  was  opened 
he  thought  the  probability  was  that  the  takings  would  be  as  great 
a.s  the  Liverpool  Street  extension.  There  was  also  the  proposal  to 
join  up  at  Gunnersbury  with  the  South- Western  Railway,  and,  taken 
altogether,  he  considered  their  contingent  rights  were  very  valu- 
able. They  all  knew  what  the  general  manager,  Mr.  Partridge,  had 
done  in  reducing  expenses,  and  what  Mr.  Moss,  the  secretary,  had 
done,  and  he  trusted  that  they  would  be  well  looked  after. 

Mr.  Sturdy  asked  on  what  principle  the  board  gave  the  deferred 
shareholders  the  same  as  the  preferred.  His  opinion  was  that  this 
was  jobbery. 

Mu.  Fitch  asked  if  the  money  now  set  aside  for  depreciation  was 
to  be  used  for  dividends. 

The  Chair.man  said  the  funds  could  only  be  used  on  the  railway 
and  not  for  dividends.  It  would  be  seen  that  they  were  amply 
guaranteed  to  have  their  railway  back  in  good  condition. 

.Mr.  Fitoh  thought  the  arrangement  was  a  good  one,  and  that 
they  would  be  able  to  get  their  electric  supply  at  a  cheaper  rate 
from  the  generating  station  of  the  Underground  Railway. 

Mr.  T.  H.  Hawkin.s  asked  if  the  company  kept  their  reserve 
fund. 

The  Chair.man  said  it  would  be  carried  forward  as  Central 
London  property,  and  would  be  available  for  the  purposes  of  the 
railway. 

Col.  Benti.ev  asked  how  the  two  directors  of  the  company  were 
to  be  appointed  to  the  new  board,  and  how  future  elections  were 
to  be  made. 

Mr.  Sefton  Jones,  oa  a  preferred  shareholder,  supported  the 
proposal. 

Mr.  Anderson  thought  they  were  bound  to  come  into  the  scheme 
of  controlling  the  traffic  of  London. 

Mr.  Beard  asked  why  the  deferred  shareholders,  receiving 
2  per  cent.,  were  to  be  put  in  the  same  position  as  the  preferred 
holders  getting  4  per  cent.  If  they  ever  had  to  receive  their  rail- 
way back,  would  they  get  their  reserve  fund  back  also  .'  He  also 
wished  to  know  what  compensation  was  being  given  to  the  directors. 

The  Chairman,  in  reply,  said  he  had  already  explained  that  to 
get  the  necessary  majority  it  was  necessary  th«t  the  preferred 
shareholders  should  have  some  slight  incentive  to  come  in,  and 
under  this  arrangement  they  got  a  better  guarantee  and  also  the 
right  to  share  in  the  40  per  cent.  It  had  to  be  remembered  that 
the  olTer  came  from  the  Underground  Co.  As  to  the  directors,  two 
of  the  directors  from  the  present  board  might  be  elected,  or  any 
two  as  representing  the  interests  of  the  company.  The  compensa- 
tion to  directors  and  staff  fell  on  the  Underground  Railway  Co. 
Suitable  provision  was  made  for  the  staff,  and  the  staff  were 
satisfied  with  it. 

Mr.  Morris  (solicitor)  said  two  directors  of  the  company  would 
remain  on  the  board  and  the  others  would  retire,  and  be  replaced 
by  nominees  of  the  Underground  Co.  In  the  event  of  either  of  the 
two  retiring  from  the  board,  a  fresh  director  would  be  elected  by 
the  shareholders  of  the  Central  London  Co.  Everything  else  would 
go  on  as  now. 

Several  other  matters  with  respect  to  the  quotation  of  the  shares 
in  the  future  having  been  answered,  the  meeting  ended  with  a  vote 
of  thanks  to  the  chairman. 


.Vetroitolitan  Railway  Co.— It  is  stated  in  the  daily 
papers  that  the  directors  of  this  company  have  decided  to  insert  in 
their  Bill  for  next  session  power  to  raise  £1,200,000  additional 
capital,  exclusive  of  the  capital  that  will  be  required  to  purchase 
the  undertaking  of  the  Great  Xorthern  and  City  Railway  Co.  Of 
the -£1,200,000  new  capital,  £300,000  is  proposed  to  be  raised  by 
the  issue  of  debenture  stock,  if  necessary  "  at  a  discount,"  and  the 
balance  of  £000,000  is  to  be  raised  "on  such  terms  and  conditions 
at  such  price  above  or  below  the  nominal  amount,  and  in  such 
manner  as  the  directors  think  advantageous  to  the  company. ' 

Stock    Exeliange    Notice.  —  Applicatiou    has    been 

made  to  the  Committee  to  allow  the  following  securities  to  be 
quoted  in  the  Official  List : — 

Consolidatea  Diesel  Engine  Manufactarera,  Ltd.— 127,076  shares  of  £i  each, 
15s.  paid  (No3.  1  to  427,070),  and  67,470  shares  o(  £1  each,  folly  paid 
(Nos.  627,077  to  594,546). 

Continental. — Austria. — The  report  of  the  Austrian 
Brown-Boveri  Works  Co.,  of  Vienna,  for  the  last  financial  year 
states  that  large  orders  have  been  secured  for  tramway  motors  from 
the  municipal  authorities  of  Vienna  and  for  a  number  of  tramway 
equipments  for  the  towns  of  Teplitz  and  Mahrisoh-Ostrau.  The 
net  profit  for  the  year  amounted  to  £13,280,  out  of  which  a  dividend 
of  5  per  cent,  is  being  declared. 

Direct  West   India  Cable  Co.,   Ltd.— The  directors, 

says  the  Finnncier,  have  declared  an  interim  dividend  at  the  rate  of 
<>  per  cent,  per  annum  (Is.  6d.  per  share)  on  the  ordinary  shares  for 
the  half-year  ended  December  Slst. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The 

number  of  units  delivered  to  consumers  during  the  four  weeks 
ended  November  29th,  1912,  amounted  to  817,119,  compared  with 
712,434  units  in  the  corresponding  four  weeks  of  1911. 

Osrani    Lamp   Litij^ation.— An   injunction  has  been 

granted  in  the  Chancery  Division  against  David  Smith  &  Co.,  on 
the  application  of  the  Osram  Lamp  Co.  We  shall  report  the  matter 
next  week. 
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STOCKS    AND    SHARES. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Batirdaj  Afternoon, 

Only  the  prospect  of  a  bare  larder  and  a  cold  radiator  on  Christmas 
Day  compels  unwilling:  attention  to  such  inappropriate  matters  as 
Stock  Exchanpre  markets  at  this  season  of  the  year.  We  could  fill 
a  couple  of  columns  or  so  with  descriptive  matter  of  Mr. 
"  Salvation "  Smith's  journey  through  the  Stock  Exchange 
markets,  and  the  various  other  incidentals  which  are  inseparable 
to  the  House  in  Throgmorton  Street  at  Christmas  time.  But  it  is 
to  be  doubted  whether  the  editorial  frown  would  not  censor  such 
purely  topical  subjects,  and  one  cannot  write  indefinitely  even  upon 
the  charming  effect  produced  by  covering  the  electric  lights  in  the 
Stock  Exchange  with  tissue  paper  of  various  shades. 

Descending  laboriously,  therefore,  from  these  considerations,  it 
has  to  be  noted  as  a  feature  of  the  electrical  markets  that  prices 
are  decidedly  better  than  they  were  when  we  wrote  at  the 
beginning  of  the  week.  The  Stock  Exchange  was  relieved  by  the 
announcement  on  Thursday  forenoon  of  the  retention  of  the  Bank 
of  England  Rate  at  n  per  cent.  ;  while  the  pacific  progress  of  the 
peace  negotiations  is  another  influence  making  for  more  confidence. 
A  smart  recovery  in  the  price  of  Consols  formed  a  useful  adjunct 
to  the  strength  of  investment  markets  as  a  whole,  and  it  looks  as 
though  the  year  will  wind  up  with  firmness  in  most  of  the  active 
departments. 

This  applies  particularly  to  the  Home  Railway  market,  where 
there  is  a  substantial  rally.  At  the  meeting  on  Thursday,  Central 
London  holders  gave  sufficient  assent  to  the  scheme  of  the  Under- 
ground Electric  Railways  Company  to  make  the  offer  made  by  the 
latter  company  binding  upon  it,  and  Central  London  stocks  have 
improved  to  the  extent  of  a  point  apiece  in  the  Ordinary  and 
Deferred,  and  two  points  in  the  Preferred.  It  seems  somewhat 
anomalous  that  the  quotations  for  the  three  stocks  should  not  be 
on  all  fours ;  but  what  seems  more  anomalous  still  is  that  the 
Preferred  should  be  treated  in  precisely  the  same  manner  as  the 
other  two  stocks.  Of  course,  the  scheme  is  purely  optional  on  the 
part  of  holders,  and  therefore  they  rannot  complain  logically  at  the 
treatment  offered  them.  There  is,  however,  a  good  deal  of  feeling 
on  the  subject,  f  nd  quite  possibly  the  resentment  may  come  to  a 
head  before  the  year  is  out. 

City  &  South  London  rallied  \.  and  Metropolitans  jumped  1 1,  while 
Districts  put  on  \.  The  Metropolitan  Company  announces  that  it 
intends  to  take  powers  for  the  issue  of  fresh  capital,  but  this  had  no 
effect  upon  the  buoyancy  of  the  market.'  Underground  Electric 
Railway  shares  have  forged  ahead  on  the  successful  passage  of  the 
jcompany's  offer  to  the  City  ..t  South  London  and  to  the  Central 
London  stockholders,  the  shares  rising  ,;  and  the  >'•  per  cent.  Income 
bonds  being  2^  up  at  92i,  amid  vague  suggestions  that  the  latter 
will  certainly  receive  their  full  6  per  cent,  for  next  year,  while 
optimists  look  for  the  redemption  of  the  whole  of  this  issue  at  par 
before  very  long. 

The  English  Electricity  Supply  market  is  not  featured  by  one 
solitary  movement.  It  would  require  the  pen  of  a  professional 
journalist  to  do  full  justice  to  a  market  which  fiout'i  in  this  way  the 
energies  of  the  weekly  parographist,  so  maybe  it  is  better  to  say  no 
more  upon  the  subject. 

The  market  in  National  Telephone  stock  continues  to  attract  a 
good  deal  of  what,  little  attention  is  left  for  stocks  and  shares. 
The  price  was  jerked  down  the  other  day  to  134,  whence  ensued  a 
recovery  to  138J.  this  leaving  a  rise  of  1  on  the  week.  All  kinds  of 
estimates  are  now  current  as  to  the  figure  at  which  the  stock  will 
be  ultimately  paid  ofl:'  :  and  since,  so  far  as  we  can  tell,  it  is 
impossible  to  form  any  reliable  guess  as  to  the  final  figures,  we  will 
forbear  quoting  the  various  prophecies.  Marconis,  after  being  still 
flatter,  rallied  a  shade  :  but  the  market  is  not  yet  by  any  means  a 
good  "one,  and  even  some  of  the  Company's  supporters  begin  to  admit 
that  other  competitive  systems  need  to  be  taken  into  account. 
A  little  activity  revived  in  American  and  Canadian  Marconis.  the 
prices  for  both  hardening  up  ;  but  it  is  noticeable  how  any 
improvement  brings  in  sellers.  However,  Americans  are  better  at 
l-iV.  and  Canadians  at  17s.  9d. 

United  River  Plate  Telephones  and  Chile  Telephones  both  gained 
]\,  while  American  Telephone  capital  stock  picked  up  its  small 
loss  of  a  week  ago.  In  the  Telegraph  list  proper,  there  is  prac- 
tically nothing  doing.  Reuters  shed  i,  taking  the  price  down 
to  103. 

In  the  Latin-Canadian  group,  the  principal  change  is  a  fall  of  i 
points  in  Northern  Light  and  Power  bonds;  but  the  rest  of  this 
section  is  steady,  and  improvements  of  a  poi^t  or  so  have  occurred 
in  Brazilian  Tractions,  Shawinigan  Water,  Mexican  Electric  n  per 
cent,  bonds,  and  Sao  Paulo  Debenture.  Kalgoorlie  Elictric  Tiams 
Debenture  stocks  are  weak,  especially  the  "B,"  which  has  dropped 
to  a  nominal  quotation  of  :i5.  L^nderwriting  letters  in  respect  of 
the  new  issue  of  Britii-h  Columbia  Electric  Debenture  stock  had  to 
be  lodgfd,  at  the  latest,  this  (Saturday)  morning.  The  under- 
writing commission  was  2i  per  cent,  in  cash. 

The  Manufacturing  group  maintains  its  steadiness.  ludia- 
Rubber  shares,  after  their  recent  drop,  recovered  J  to  lOi. 
Babcock  Preference  are  a  shade  easier.  The  rubber  auction  sales 
this  week  at  Mincing  Lane  proved  somewhat  disappointing  to  the 
expectations  of  those  who  had  been  looking  for  an  advance  in  prices, 
and  the  share  market  became  very  dull  in  consequence.  Upon  the 
completion  of  the  sales,  however,  an  improvement  occurred  in  the 
price  of  the  raw  stuff,  which  was  reflected  in  a  general  rally 
amongst  the  shares,  and  the  market  has  regained  its  firmness. 


Fort- 

Receipts for 

No. 

Route 

Locality. 

night 

the 

of 

Total  to  date. 

miles 

ended. 

foi-tnight. 

wks. 

open. 

e 

£' 

£ 

£• 

Inc. 

Aberdeen     .. 

Dec.  18 

2.C95 

+•        3 

39 

44,628 

f      521 

14-4 

■tAyr 

..    1* 

200 

+      10 

30 

10,837 

+      979 

8 

Bath 

..    21 

1,874 

-       6 

61 

44,550 

+  2,258 

Birmingham  Corp. 

.,     U 

a2,8li7 

+  5,572 

37 

897,768 

+  118,190 

5T11 

1  Blackburn . . 

,.     11 

1,120 

+    106 

37:' 

44,004 

+  1,066 

14-62 

Blackpool  Corp.    . . 

„    19 

878 

1-       48 

63,670 

+  6,910 

11-87 

1  Blackpool-Fleetw'd 

„     H 

236 

+      20 

23 

24,7o6 

-     478 

8 

Bournemouth 

„     18 

8,004 

+      62 

37? 

71,978 

+  2,169 

21-96 

Bradford      . . 

,.     14 

10,669 

+    608 

37 

206,160 

+  1,017 

66 

)  Brighton    . . 

„     16 

•iH3 

+      17 

37 

89,256 

-      941 

9-6 

Bristol 

„    20 

14,178 

+ 1,630 

353,275 

+  30,166 

80-6 

Brit.  Eleo.  Trao.  Co. 

:Airdrie      .. 

„      3 

671 

+      13 

60 

14,961 

+  3,628 

8-65 

Bamsley  . . 

„      3 

394 

+      81 

9,119 

-      137 

Barrow     . . 

„      3 

036 

■t-      47 

18,816 

+  3,392 

6''87 

Devonport 

1.      8 

809 

+      21 

26,700 

+  1,761 

8-86 

Gateshead 

..      3 

2.181 

+      96 

52,431 

+      831 

11-96 

Gravesend 

M      8 

403 

10,568 

-       96 

6-6 

Greenock. . 

..      3 

1,413 

+     "l9 

40,217 

+  3,983 

7-96 

Kidderminster  .. 

,.      3 

ie3 

+       6 

6,688 

+      1(9 

Merthyr   .. 

..      8 

S83 

-      12 

10,061 

—     883 

9-9 

Metropolitan     . . 

„      3 

16,664 

+    341 

437,411 

-      143 

99 

Middleton 

,.      3 

557 

-      27 

16,566 

—      853 

8-6 

Mid.Joint  Com'tee 

„      3 

6,643 

+    621 

l6j,150 

+  9,118 

Oldham— Ashton 

,.      3 

1,126 

i       21 

3 ',434 

+   1,707 

9'-i8 

Peterborough     . . 

„      3 

229 

+      10 

6,781 

+      885 

6-81 

-  ■    9 

Potteries  . . 

1.      3 

4,225 

+      29 

97,312 

—  1,149 

99 

Rothesay  . . 

,.      3 

80 

+        1 

10,614 

+      600 

9-76 

Bouthport 

t.      3 

483 

+      24 

14,875 

—      179 

8-17 

B.  Metropolitan.. 

,,      3 

1,456 

+      75 

41,919 

-      712      .. 

Swansea   . . 

.,      3 

2,Q31 

+      89 

57,696 

+      429 

19-6 

Tynemouth 

»      8 

491 

+    113 

12,001 

-      811 

8-76 

Weston-s-Mare  . . 

>,      3 

52 

+      27 

„ 

6,891 

—  1,293 

8 

I  Worcester 

M      3 

483 

+        8 

ij 

14,619 

-        41 

6-76 

Wrexham 

,.      3 

204 

+        6 

„ 

6,740 

+      623 

Yorks.  Wool.  Dist. 

..      3 

2,071 

+      64 

64,069 

+  1,409 

a 

Miscellaneous    . . 

„      3 

4S7 

+      81 

" 

11,676 

+      993 

•• 

1  Sumley      . . 

..     11 

1,653 

+    199 

12-44 

-8 

Idurton-on-Trenl.. 

„     15 

271 

+      10 

37 

io',ioo 

—  "445 

6-6 

1  Bury 

„    15 

1,225 

+      79 

87 

48,219 

+        88 

22-5 

i  Oarditt 

„    11 

2,519 

+    169 

37 

90,776 

—  1,033 

17-36 

Chatham  and  Diet. 

..    12 

1,675 

+      59 

50 

42,681 

+      144 

14-98 

Cork 

„    19 

VU 

-      21 

61 

94,103 

—     96) 

9-89 

1  Croydon     . . 

,.      6 

1,619 

-      13     36 

t6,16l 

-      623 

11-6 

Darlington  .. 

„    11 

438 

+      18     37 

8,347 

+      125 

4-87 

1  Darwen 

„     13 

271 

+      28 

37 

10,367 

+      860 

4-36 

Dover 

,.    11 

375 

37 

9,966 

-      676 

4-76 

t  Dublin 

„    13 

6,676 

+  '316 

138,203 

-  7,680 

64-95 

1  East  Ham  . . 

„     11 

1,056 

+        6 

37 

39,772 

-      839 

7-87 

f  31asgow     . . 

,.    11 

19,317 

f  1,756      .. 

52J,863 

—  8,119 

98 

t  Hastings    .. 

„     18 

684 

-      10  1   .. 

-  2,409 

19-8 

laull 

,.     11 

3,100 

+    101     87 

110',625 

+  1-™ 

13-6 

—1 

Ilkeston 

.,    19 

225 

-     17  1  38 

4,286 

—     769 

,, 

ttpswioh 

1.     11 

S70 

-      20      37 

16,736 

-      124 

10'-6 

,, 

Kilmarnook 

,.    11 

306 

4-      10  i  30 

4,992 

—      151 

4-26 

Lancashire  United 

„    18 

9,611 

+    118 

51 

68,592 

+      303 

89 

t  Leeds 

„    11 

7,752 

+    461 

37 

289  238 

+10,277 

66 

7'5 

(Leicester  .. 

„    11 

2,671 

f    175 

50 

128,014 

+  4,5)4 

90 

Leith 

8-79 

Liverpool    . . 

..    11 

24,565 

+  l',6l5 

49$ 

598,698 

+  26/261 

119 

*2 

IL.0.0 

,.    11 

81,973 

-9,683 

1,631 ,760 

—77,448 

149-2 

4 

1  London  United   . . 

,.    11 

6,640 

+    301 

309,707 

-13,289 

,, 

'  Lowestoft  .. 

..    11 

177 

io 

1,883 

-       13 

8-6 

,, 

!  Manchester 

..    11 

17,034 

^-  '957 

37 

622  813 

+  22,579 

105 

1  Mewoastle  .. 

,.    11 

6,080 

+    656 

164  3J4 

+  1,211 

81-8 

Newport 

1.    11 

1,429 

+     102 

37 

25.i)8ij 

—      219 

7-96 

1  Oldham      . . 

„    15 

1,979 

+    783 

38 

78,063 

+  4,6i)6 

98 

Pontypridd  . . 

.,    16 

8i2 

+      62 

37 

14,839 

-      648 

6-6 

Preston 

,.      1 

1,497 

+      78 

36 

29,919 

+  1,876 

10 

Rotherham  . .        .. 

„    18 

1,718 

+    S7J 

37? 

29,214 

+  8.101 

18 

'i 

'  jalford 

,t    16 

6,022 

+    233 

37 

187,226 

+  4,6)7 

41 

,, 

'  iheffleid     .. 

,.    17 

7  226 

+    660 

266,425 

+  11,783 

40 

lonthamptDn 

»    11 

1  117 

+      02 

86 

45,»96 

-      110 

11 

,, 

Houthend-on-Sea  ,, 

,.     18 

1,093 

+    171 

38 

80,716 

+  3,807 

7 

,, 

t  tonth  Bhields 

„    11 

641 

+      64 

37 

23,641 

+      821 

10-9E 

,, 

I'yneside     . . 

„    18 

1,190 

+    339 

S6 

12,391 

-      240 

11 

Wallasey     .. 

„    11 

i,9ai 

—        1 

37 

41,466 

—     203 

8-79 

,, 

'  Walthamstow 

„    11 

661 

+      49 

37 

27,008 

-  1,019 

e 

,, 

West  Ham  . 

.,     12 

6.016 

—    189 

36? 

96,172 

-  3,872 

13-4 

1-9 

Wolverhampton    - 

18-7e 

*  3en.  London  Rly. 

,.     11 

5,795 

4-    355 

24 

118,635 

+  4,191 

6-78 

•4 

i  Jity  &  8.  Lon.  Rly. 

.     „    15 

3,201 

—    134 

24 

70  636 

-  6,092 

7-26 

,, 

Oublin-Lucan  Rly. 

„    20 

225 

-      11 

£5 

3,592 

-       97 

7 

,^ 

O.N.  and  City  Rly. 

,.     11 

1,182 

—    210 

24 

83  94' 

-  1,084 

8-6 

,, 

''j'pooi  Overh'd  Rlj 

„    15 

1,695 

t-      61 

24 

89  2  2 

+  3,i25 

6-6 

,, 

Ulandudno-Col.Bay 

..    13 

113 

*■      17 

2 

2.34 

-        17 

6-6 

„ 

'  jond.Elec.By.  Co 

,.    11 

14,8aO 

+    1>5 

21 

316.1:05 

r  4,645 

U-9 

„ 

f  VIersey  Railway  .. 

,.    11 

2  370 

¥      82 

2t 

6l,8';6 

+  4,918 

4-6 

,, 

1  VIetropolitan  Rly. 

„    15 

18.1  6 

f        9 

24 

410,481 

►  6,279 

.B7e 

,, 

I  aet.  DiBtrlot  Rly. 

„    11 

laooi 

+    646 

24 

800.881 

23  521 

96 

,, 

Anglo- Argentine    .. 

..    16 

116,919 

1  H3  85 

.. 

2,686.21 

+  130.435 

.. 

SAuckland    .. 

Nov. 

19  171 

9.580 

97.203 

■■16.762 

Ml 

•8 

Bombay  (B.H.T.i  .. 

Nov   21 

7  2)7 

+    659 

ii 

142  7f8 

6,714 

,, 

SBrishane     .. 

Nov. 

M.310 

^  2.420 

11 

228,491 

-     651 

,, 

1  i^alcutta 

Dec.  H 

43  6 

+    289 

,, 

SKalgoorllB.W.A... 

Nov. 

2  861 

S4  604 

aii'S 

,, 

Madras 

D<c.  16 

.  688 

-      73 

b7,9S0 

+  1.87  i 

147 

3 

SMrnteytdec 

Nov. 

•.9  6V3 

fsrog 

)  ^ertb  iW.A.I 

Dec. 13 

21  1 

+     322 

1  ■■ 

9at38 

12  36) 

99 

■  Ctnipared  wi 

h  the  corret^roi  ding  period  of 

1911.       <  One  week  only. 

Includes 

hcr-^e,  steam  and  other  receipt 

>.           § 

One  mon 

in. 

Reduction  of  Capita), — Application  for  confirmation  of 
a  reduction  of  capital  of  Miller  ..^  Sons  (Ltd.  and  Red.)  from  £:^0,000 
to  £18,i47,  was  presented  to  the  Court  on  December  5th  and  is  now 
pending.  Reference  is  made  to  the  matter  in  our  advertisement 
pages  to-day. 
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ENGLISH    ELECTRICITY    SUPPLY   AND   POWER   COJKPANIES. 


Bonrnomoatb  ft  Poole,  Ord.    . 

Do.    »4%Prot 

Do.     Second  6  %  Fret. 

Do.  44  %  Deb.  Stock  .. 
Brompton  A  KenRington,  Ord.. 

Do.  7  %  Cum.  Pret.  . . 
Central  Electric  Bupply,  4 


Qu 


.  Deb 


Chsring  Croan,  West  End  &  City 

Do.    4J%Cum.  Pre! 

Do,  •'  City  Undertaking  "  I 
H  %  Cum.  Pret.  I 

Do.  Do.  4  %  Dob 

Chelsea,  Ord.  

Do.    4*  %  Dob 

City  of  London,  Ord 

Do.    6%  Cum.  Prel 

Do.     B  %  Dnb.     . . 

Do.  H  %  Second  Deb. 
Connty  of  London,  Ord.. 

Do.    6%  Prof.   .. 

Do.    4«  %  Deb.  . . 

Do.  4i  %  Second  Deb. 
Bdmondson's,  Ord. 

Do.    6  %  Cum.  Pref. 


Do. 


I  Cum.  Pief. 


Do.  it  %  First  More.  Deb.  . . 
Folkestone 

Do.    6  %  Com.  Prel 

Do,    «i%  First  Deb 

Bove 


Stock 

6 

1     100 

*h 

10 

n 

10 

B 

stock 

*>l 

Stock 

*\ 

I'.'! 

NO 

6 

Nil 

100 

*'! 

6 

B 

6 

fi 

100 

H 

t 

9 

Closing 
Qnotatlons 
Deo.  aist. 


r 


Rise  PreaenI 
+  or     Yield 
FaU 


98  —100 
8?-  Si 
8j-    9 

96  —  98 
40-    61 

*i-  *i 

*-   *i 

92  —  94  xd 

4\-  5 
98—101 


10 


18 


n  —  13J 

118  — laa 

10()  —109 
lU—  12 
113-  12J 

IOC  —108 
98  —101 


4  13    4 

5  14  8 
4  10  0 
B  8  1 
8  17  9 
4    18 


6  17  1 

4  17  7 

4  14  9 

6  12  6 


Kensington  ft  Knlghlsbrldga,  Ord 

Do.    4%  Deb 

Kent  Eloc.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord.    .. 

Do.    6  t.  Pret 

Do. 
Metropolitan 

Do,    4i%Cnm.  Pret 

Do.    4 j  %  First  Mori.  Deb, , . 

Do.    8j%  Mori.  Deb 

Midland  Electric  Corporation  I 
4i  %  first  Mort.  Deb. ) 
Newo»8tle-on-Tyne  6  %  Prel., 
Non-Cum. 
North  Metropolitan  Power  Sup- 
ply, 6  %  MortKages  (Red.) 
Netting    Hill,   6  %  Non-Cum. 
Pret. 

Oxford  

St.  James*  and  Pall  Mall,  Ord. 

Do.    7%  Pret 

Do.    8*%  Deb 

Smithfleld  Markets,  Ord. 

South  London,  Ord 

Do.    6  %  First  Mori.  Deb.    . . 

South  Metropolitan,  7%  Pret... 

Do.    44  %  First  Dob.  Stock  . . 

Urban,  Ord 

Do.    6%  Cum.  Pret 

Do.     4i  %  First  Mon.  Deb,  . . 
Westminster,  Ord, 
Do,    «i%  Cum.  Pret 


6    2    7 

4  18    6 


4  17  7 
4  16  7 
3  19    7 


COLONUL   AMD   FOREIGN   ELECTRICITY   SUPPLY   AND   POWER. 


Adelaide,  8  %  Pret 

Calcutta,  Ord 

Do.    5%Pret 

Calgary  Power,  Ist  Mort.  Bde, 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.     B%Deb.     .. 

Bleo.  Lt.  and  P.  of  Cochabamba, ) 

8  %  Bonds  I 

Bleo,  Supply  Victoria,  6  %  Isl  I 

Mort.  Deb.  I 

Eleo.   Dev.   Ontario,   6    %    1st  1 

Mort.  Bonds  ) 

Ealgoorlie  Glee.  P.  and  L.,  Ord. 

Do.    8%  Pret 

Eaminlstiquia  Power,  6%  O.  Bs. 

Madras,  Ord 

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do,    7  %  Com.  Pref 

Oo,    6  %  1st  Mort.  Sold  Bds. 


6 

» 

E 

«* 

6 

5 

1    100 

B 

8100 

7 

»100 

7 

1 

8 

100 

6 

100 

6 

100 

6 

«500 

6 

10/- 

Nil 

1 

8 

»500 

8 

6 

Nil 

100 

6 

6 

SlOO 

4 

$100 

7 

6 

954-  974 


83J-  864 
103"- 106 
95  —  97 


4  15  8 

B  12  4 

4  12  6 

6  13  1 


Monterey  RIy.  Light  ft  Power,  I 

6  %  1st  Mort.  Deb.  j 

Montreal,  Lt.,  H.  and  Power   .. 

Northern,  Lt.,  Power  and  Coal, ) 

5%  Ist  Mort.  Bonds) 

River  Plate,  Ord 

Do.    8  %  Non-Cum.  Pret.      .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  I 

1st  Mort.  Deblj 

Bhawinigan  Water,  Capital 

Do.    6%  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ) 
Ist  Mort.  Deb.) 
Victoria  FallsPower,  Pref. 
West  Kootenay  Power  and  LI.,  1 
Ist  Mort.  8  %  Oold  ; 


100 

B 

6 

$100        8 

9t 

tSOO        6 

6a 

Stock     10 

Do.        8 

R 

Do.         5 

6 

100    1     44 

44 

$100        6 

B 

»600    1     5 

6 

Stock  1    44 
Do.        44 

t 

100    1    6 

B 

1 

Hid. 

17id. 

100 

6 

6 

e54-  871 

227-282 

25  —  30 

225  -235 

106  —111 

.. 

102  -104 

S8  —100 

139  -143 

107  —109 

^-1 

100  —102 

974— 994  xd 

9S4-  964 

m-  ih 

1034-1054 

5  14 

3  17 


4  16  2 

4  10  0 

3  10  0 

4  11  9 
4    8  3 

4  10  S 

5  3  8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do,    6%  Prel 

Do.    Del 

Anglo  ■  Portuguese    Tel.,  5  %  1 
Mort.  Deb.  J 

Chill  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pret 

Direct  Spanish  Telegraph,  Ord, 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W,  India  Cable,  44  %| 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Sastern  Extension 

Do.    4%  Deb 

East  and  S.  Africa  Tel.  4  %| 
Mt.  Db.  ManritioB  Sub. ) 
Globe  Telegraph  and  Trust 

Do.     8%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    7  %  Cum,  Partic.  Prel. 


10 

4 

4Sf 

Btook 

h 

B 

$100 

8 

Rt 

$1000 

4 

4 

Stock 

B 

8 

Do. 

B 

6 

Do. 

80/- 

100 

6 

S 

6 

7 

8 

Stock 

4 

4 

10 

8 

6t 

10 

10 

10 

6 

4 

4t 

6 

HI 

10 

10 

5 

4 

100 

<i 

44 

Stock 

7 

7t 

Do. 

«* 

l«i 

Do, 

4 

4 

10 

7 

7t 

Stock 

4 

4 

96 

1 

4 

10 

R 

6+ 

10 

B 

6 

10 

IK 

18 

95 

13 

6t 

$100 

S 

6 

$100 

1 

4 
90 

i 

1 

17 

67  —  69 
llOi— IIH 

25|-  26  j 
102  -104 

I'i-  % 
8O4—  82* 
8J-  94 
16  —  17 
3J—  35 
64-  7 
7-74 
99  -101 
133  —136 
77  —  79 
96  —  98 
13  —  184 


irs-  lojxd 
121-  vr 
274-  29 


5  18    0 
4  16    2 


6  12  1 

6  13  8 

5  14  4 

4  11  4 


Monte  Video  Telephone,  Ord, . . 

1       Do,    6%  Pref 

National  Telephone  Det. 
I   New  York  Telep.,  44%  Qen.  Ends 
I   Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pret 

I       Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  I 
I  Guar.  Debs.  J 

Renter's        

I    Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  4J  %  \ 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pret 

West  Coast  of  America  . . 
Do.     4   %  Debs.,  1   to   1,6001 
guar,  by  Braz.  Bub.  'Tel. ) 
West  India  and  Panama  Teleg. 
Do.     8  %  Cum.  Ist  Pret. 
Do.    6  %  Cum.  2nd  Pret, 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do,    4  %  Deb 

Western  Union  44  %  Fdg,  Bonds 


Stock 
Do, 
10 
Cert, 
Btook 


97|-  98| 

lil-ia 
884-  914 


io»-  11 

127"- 180 
994-1014 
7i-  73 
5i-    Bi 


3  —  Si 
ICJ-  lOi 

94—  10 


-t-   J  j  6  12    8 


i  stated,  all  shares  are  fully  paid. 


Paid  in  deferred  interest  warrants. 


\  Interim  Dividend. 


t  3s.  in  Funded  Dividend  Certs 


CONTINUED    ON    NEXT    PAGE. 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-(r^iw-<i.) 

BhEtriKU     KAILWATS    AND     IKAJTM A¥^.— HOMlU 


HAMB, 


Batb  Tiams,  Ptet.  Ord 

Do.    6%Prel 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.       Do.         6%Cmii.PT'f. 

Do.  7%  Non-Cum.  Pr'f. 

Do.  6%Perp.  Deb.      .. 

Do.  4J%SnaDeb. 

Central  LoDdon  Railway,  Ord, 

Do.     Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  Boutb  London,  Ord. 

Do.    B%  Pref.,  1891     .. 

Do.  Do.  1896  .. 
Do.  1901  .. 
Do.         1908     .. 

4%Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
HastingB  Trams,  6  %  Pref. 

Do.    4J  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref . 

Do.    4%  Deb, 


Do. 


Stock 

DiTldeodP 

Share. 

for 

, 

1911. 

1912 

1 

Nil 

Nil 

1 

5 

B 

100 

4^ 

U 

100 

100 

100 

ti 

« 

100 

100 

B 

6 

100 

4^ 

4* 

100 

H 

lit 

100 

4 

4 

100 

!j 

100 

4 

4 

100 

18 

lit 

100 

b 

100 

t 

B 

100 

f) 

E 

100 

B 

6 

100 

4 

4 

10 

I! 

K 

10 

Nil 

Nil 

1 

ti 

t;t 

100 

4^ 

*h 

6 

•M 

■A 

100 

4 

4 

100 

B 

5 

100 

4 

4 

10 

Nil 

100 

4 

4 

CloBlng 
Quotations 
Dec,  21st. 


F  ft 

76  -  81 


Sl2  —  !6 

77  —  61 

f-1  -  e.s 

83  —  (-5 


5J-     2Sxd 
77  —  82 
81  -  83 
66  —  68 


6    4  2 

6    7  2 

8  12  3 

4  14  2 

2  8  9 

3  18  8 

3  16  5 

4  10  1 
4  10  1 
4  10  1 
4  10  1 
4  0  0 
4  12  4 


Metropolitan  Railway  CoqboI.  . . 

Do.    SurpluB  Landa    .. 

Do     B*%Deb 

Do.    85%  Pref 

Do.    8j  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4%  Prior  Lien    .. 

Do.    4J%  First  Pref 

Do.    Bi  %  Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4i%Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    4J%Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Elec,    Railways 

Do.    "A" 

Do.    6%  First  Cum.  Inc.  Deb, 

Do.    ii  %  bonds 

Do.    6%  Income 
Yorkshire  (West  Riding),  Ord 

Do,    6%  Pref 

Do.    4i%Deb 


Closing 

Quotations 
Dec.  21st. 


84  —  86 
40  —  40s 
141  —148 


liV-    lf\ 


i-     If 

85  —  88 

H-    H 

67  -  72 
4i-     4J 

ft-     i 

111  —113 
100  -102 


KLECTRICAL    RAILWAYS    AND    TKAMWAVS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  let  Pref. 

Do.    and  Pref 

Do.    4%  Deb 

Do.    4J%  Deb 

Do.    6%Deb 

Auckland  Trams,  B  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    4J%Deb.  .. 

Do.    6  %  2nd  Deb. 
Brazilian  Traction  Light   and  \ 
Power  } 
Brisbane  Trams  Invt.,  Ord. 

Do.    B%Pref 

Do.    4i%Deh 

B.  Columbia  Elec.  Rly.,  Def.    .. 

Do.    Pref.  Ord 

Do.    6  %  Pref 

Do.    4i  %  Ist  Mort.  Deb. 

Do.    4J  %  Vancouver  Deb.    .. 

Do,    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (19IM) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  B%Deb. 
Havana  Elec.  Rly.,  B  %  Bonds 
Kalgoorlie  Elec.  Trams  .. 

Do.    6%  A  Deb 

Do,    6%BDel 


6 

n 

th 

6 

H 

100 

4 

4 

100 

H 

44 

100 

6 

B 

100 

6 

E 

10 

» 

K 

100 

44 

«4 

100 

6 

6 

sioo 

6 

R 

8t 

6 

6 

.1 

100 

44 

44 

100 

K 

100 

« 

1! 

100 

B 

E 

40 
100 

4, 
4 

n 

100 

4 

H 

6 

7 

M 

6 

B 

B 

100 

4* 

«4 

1 

•M 

6 

B 

bt 

100 

B 

B 

100 

B 

6 

«1000 

1 

6 
Nil 

E 

100 

6 

B 

100 

6 

S 

4i-     H 

4  17    9 

*H-  *n 

6  17    4 

93J-  9Si 

4    8    9 

99  -101 

4    9     1 

97J-  9n 

5    0    6 

108^-1064 

4  14    9 

114-  12i 

+  1 

4  18    0 

98  -100 

4  10    0 

99  -101 

4  19    0 

91  -93 

'3^=^ 

5    9    5 

4  15    3 

100i-103i 

4     7    0 

1.39  -144  xd 

5  11    2 

117  -121 

+  4 

4  19    -2 

lf6J-10P§ 

4  11     4 

9R*  -lOlJ 

4    8    8 

108  —105 

4    B    9 

97  —100 

4    5    0 

6J-    6i 

5  14    8 

4iS—    ^1% 

4  16    5 

99  —102 

4    8    3 

S~     5 

§5^I,M* 

4  18    0 

63  —  97 

6    3    1 

99  —108 

4  17    1 

Ji-      A 

Nil 

85  -  EO 

—1 

fi  11    1 

SO  —  40 

—4 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  B  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  4  Lt.,  Ord.     .. 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W. A.)  Eleo.  Tr.,  Ord.    .. 

6%l8t.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. .. 

Do.    4i%lstDeb. 
Biode  Janeiro  Tramf ,  1st  Mort.  \ 
5  %  Bonds  J 
6%  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P  ) 
5  %  1st  Deb.  ) 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  l8t  Deb 

Winnipeg  Eleo.  Rly.,  H  %  Deb. 


1 

Nil 

1 

I 

K 

1 

6 

6t 

1 

6 

H 

100 

B 

B 

100 

5 

B 

100 

B 

B 

tiooo 

B 

B 

$100 

7 

7t 

b 

b 

ioo 

6 

R 

E 

10 

lOt 

E 

6 

H 

100 

B 

6 

1 

5 

64 

100 

b 

B 

6 

K 

6 

100 

44 

*4 

6 

6 

100 

6 

6 

$600 

6 

6 

100 

R 

6 

IOO 

5 

B 

5 

7 

6t 

6 

A 

K 

100 

6 

6 

100 

4 

4 

a-  1 
1-  li 
1-   li 


lOOJ— 102§ 
109  —111 
954-  974 
1011-103J 
74-  7g 
5  —  6i 
97  —  99 

lA-  m 

99  —102 
5i—    6 

99'-101 
102  —104 

96^—984 
102  —104 


4|-  fg 
99  -103 
99  -102 


MANUFACTUBINe   COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  Wilcoz 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
Biitish  Westinghouse,  Pref.    .. 

Do.     Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Llndley,  Ord 

Do.     Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     ,. 

Do.    4J%Deb 

Do.    4j  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


fi 

« 

« 

2H 

14+ 

6 

« 

Nil 
Nil 

100 

5 

6 

100 

B 

5 

6 

HI 

Hf 

B 

K 

K 

IGO 

44 

n 

100 

4* 

8 

Nil 

Nil 

100 

4 

4 

100 

1 

6 

6 

1 

9 

Nil 

Nil 

100 

B 

6 

100 
100 

tl 

U 

6 

IB 

101 

6 

B 

B 

100 

44 

44 

1 

211 

:m 

100 

*i 

44 

.        8    0    0 

.     7  13  n 

.        4    6    2 

,V    i     0    0 

'.     6  'e  6 

.        B  12    4 
6    B     0 
.        4  14     1 
4     5    9 
.       4  13    9 
Nil 
6  H     2 
.        6  16    6 
Nil 
Nil 
Nil 
.       6    5    0 
.       8  13    2 
.      13    4    8 
6  IS    4 
.       4  17    7 
.       4    8    8 
6    6    8 
.       4    2    7 

Crompton  &  Co 

Do.    Deb 

Dick,  Kerr 

Do.    Pref. 

Do.    Deb 

Edison  &  Swan,  A,  £B  paid 

Do.    fully  paid  .. 

Do.    4%  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction     .. 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  .. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Bubber,  O.  &  T,    . . 

Do.    Pref 

Telegraph  CoDBtruction.. 

Do.    Deb 

Willans  4  Robinson 

Do.    Pref 

Do,    Deb. 


8 

Nil 

100 

B 

B 

1 

B 

Nil 

1 

K 

6 

IGO 

44 

4+ 

B 

Nil 

E 

Nil 

100 

4 

4 

100 

B 

B 

a 

24 

3? 

a 

1 

7 

10 

7 

7 

100 

B 

•* 

10 

6 

R 

100 

4 

4 

6 

17 

Bt 

6 
100 

t 

n 

10 

74 

10 

h 

6 

la 

17» 

6t  i 

100 

1 

4 

Nil 

i 

6 

Nil 

100 

4 

i 

97  —IOO 
4-      I 

I-  IJ 
65  —  69 
72  —  75 

H-   lA 

l|—  2 
74-  8 
92  —  94 
10  —  11 
90  —  95 


12^ 


13 


4}i-    6A 
101  —108 
10  —  11 

94-  104 

34i—  36* 
B7  —  59 


Unless  otherwise  stated,  all  shares  are  fully  paid.     +  Interim  dividend. 


Bank  rate  of  Discount  B  oer  cent.,  October  17th,  1912. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    NOVEMBER.    1912. 


Althoi'oh,  compared  with  the  previous  month's  figureB,  thoce  for 
November  show  a  Btriking  reduction  in  value,  jet  the  totnl  of 
the  exports— £4ri8,J(ifi— contained  a  comparatively  small  proportion 
of  teU graphic  material  (valued  at  £:W,467,  as  compared  with 
£231, ;U1  in  October,  when  the  conditions  were  abnormal),  and 
represents  a  figure  above  the  average  of  the  earlier  months  of  the 
year. 

The  imports,  valued  at  £2i2,fi72,  compare  with  £267,328  in  the 
month  previous,  but  the  November  reexports,  at  £30,204  a  figure 
above  the  average^ — were  an  improvement  on  the  October  total  of 
£27,-191. 


As  might  be  anticipated,  the  export  figures  were  lower  all  round 
aa  compared  with  those  for  October ;  the  valne  of  machinery 
exported,  however,  reached  £177,000  approximately,  while  the  other 
staple  export,  cables,  was  valued  in  total  at  nearly  £100,000.  The 
imjiort  tigiires  show  less  variation  than  the  foregoing,  although  it 
may  be  noted  that  (iermany's  shaieof  the  business  was  eome  £30,000 
less  than  in  the  previous  month. 

Foremost  of  our  own  customers  during  the  month  was  Japan, 
and  it  is  a  sign  of  the  times  that  Canada  occupied  the  second 
jiosition  in  regard  to  value,  outdistancing  such  well-known  pur- 
chasers as  Argentina,  India,  our  Australian  Colonies  and  New 
Zealand. 


Be^stered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom 

. 

Destination  ol  exports  and  country  coneigning 
imports. 
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il 
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ii 
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ill 

■c  «  2 
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5 

Xg 
"I 

|gg 

11 
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1 

6 
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£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£  . 

* 

£ 

£ 

Russia,  Sweden,  Norway  and  Denmark     ... 

],0G3 

70( 

122 

69 

69 

260 

8,025 

571 

964 

56 

977 

321 

1.3,197' 

Germany           

2,520 

4,057 

4 

673 

58 

1,960 

300 

5 

36 

74 

9,586 

Netherlands,  Java  &  Dutch  Indies  ... 

610 

2,627 

109 

"31 

29 

62 

1,664 

12 

17 

753 

.5,814 

Belgium            

76C 

1,070 

4. 36 

422 

23 

2,609 

136 

25 

689 

108 

6,2g3 

France  

tl61 

4,762 

61 

44 

l3,2.5St 

734 

2 

28 

94 

464 

20,409 

Portugal           

194 

"2OB 

107 

i"43 

12 

171 

180 

161 

372 

1,546 

Spain,  Canary  Isles  and  Spanish  X.  Africa... 

1,975 

3,52(. 

160 

537 

678 

6,868 

920 

12 

101 

369 

15,140. 

Switzerland,  Italy  and  Austria-Hungary   ... 

315 

91 

293 

"12 

136 

9 

5,774 

408 

38 

372 

2,401 

9,849 

Greece,  Bulgaria,  Roumania  and  Turkey     ... 

156 

167 

607 

103 

268 

513 

1,813 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

48 

426 

196 

86 

"76 

266 

12 

170 

1,280 

U.S.A.,  Philippines  and  Cuba 

560 

!(■ 

53 

45 

108 

1,298 

215 

11      20 

" 

502 

2,822 

Canada  and  Newfoundland 

1,113 

5,313 

1,586 

l,3(i5 

4,593 

14,341 

12,447      ... 

1,049 

470 

42,277 

British  West  Indies  and  British  Guiana 

33 

10       192 

96 

12 

281 

77      ... 

43 

... 

744 

Mexico  and  Central  America            

413 

.36         51 

76 

1.52 

23      ... 

15 

"374      1,139- 

Peru  and  Uruguay      

1.030 

3t'       312 

280 

1,331 

192      ... 

2f 

1,533|     4,728- 

Chile 

2,212 

464,      172 

202 

62 

411 

2,608 

"37 

242i     17 

170 

2,122      8,709 

Brazil 

845 

53.ii      551 

«72 

40 

6,629 

223 

325    155 

15 

7,906.  18,096 

Argentina         

1,300 

I0,79K      231 

473 

171 

605 

7,176 

1,169 

1  860    210 

4,629 

l,642i  30,164 

Colombia  and  Venezuela        

...      1  1,323 

1 

785 

... 

120 

12 

2,240 

Egypt,  North  Africa  and  Persia       

184 

226 

72 

35 

80 

382 

359 

162 

353 

1,412 

3,255. 

British  West  Africa 

100 

204 

70 

35 

291 

23 

30 

193 

946 

Rhodesia,  O.U.C.  and  Transvaal       

1,694 

1,683 

463 

544 

"io 

351 

2,722 

"32 

116 

1^9 

83 

7,827 

Cape  of  Good  Hope 

1,736 

4,327 

506 

367 

668 

2,387 

307 

1,748 

92 

29."; 

653    13,086.- 

Natal     

750 

6,120 

376 

66 

3,482 

598 

214 

40!   11,646 

Zanzibar,   Brit.  E.  '  Africa,    Mauritius   and 

- 

Aden          

81 

2S.1 

58 

b2 

12 

1,408 

470 

86 

10f> 

.-.,•221  i      7,776 

Azores,  Madeira  and  Portuguese  Africa     ... 

176 

534 

179 

117 

14 

386 

120 

27       11 

:.  1 

,  34       2,355 

French  African  Colonies,  Madgtiscar,  A:c.  ... 

1 

29 

356 

i 

14          404 

China  and  Siam           

786 

1,187 

95 

1,538 

... 

242 

7  342 

2 

^'.',      •■• 

:'.7i 

...       11,651 

Japan  and  Korea         

1,.';12 

11.16!) 

373 

16 

2,811 

16.244 

1,427 

6.218,      17 

7,.-)62 

1,4fi0i  48,809 

India     

4,260 

1 5,868 

.3,514 

2,26S 

150 

842 

3.89H 

1,000 

2,198 

230 

402 

2,988,  37,619 

Ceylon ...         

505 

2,173 

262 

118 

27 

1,318 

33 

14 

1,001 

139      5,590 

Straits   Settlements   and    Federated   Malay 

States            

2fil 

1,479 

310 

38 

519 

-    1.601 

.    63*. 

83 

11 

1,583      6,448 

Hong  Kong      

464 

203 

133 

234 

22 

2,888 

?9 

81 

t)'.< 

4,123. 

West  Australia            ...         

470 

756 

128 

374 

368 

843 

17 

47 

•... 

808 

276     4;087- 

South  Australia          

481 

1.026 

78 

151 

84 

3,269 

16 

113 

... 

142 

59     5,368 

Victoria            

3,.5S4 

9,976 

902 

471 

107 

134 

9,103 

584 

4,4401     ... 

653 

73    29,996 

New  South  Wales       

H80 

4,846 

994 

282 

147 

1,462 

17,841 

616 

384 

11 

1,972 

,    2,453l  31,887 

Queensland       

71 

1,453 

325 

305 

690 

... 

1,681 

'     802 

5,333 

Tasmania          

127 

'99 

3 

11 

... 

94 

334 

New  Zealand 

1.872 

•«,!)28 

3,'973 

97,542 

1,314 

"96 

"27 

2,5SS 

1,120 

17,4113 

15,066 

166,401 

690 

346!     27 

9,363 
33,454 

196 

34,090 

Total,  £ 

20,585 

10,779 

10,4;).'^ 

33,3.57 

1,373 

38,4671468,465 

Registered  Imports  into  liie  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark   .. 
Germany 

Holland  

Belgium 

France  

Switzerland 

Italy      

Austria-Hungary 

United  States 


mark    . . . 

128 

142 

7 

12^68 

95 

606 

331 

10,645 

4,571 

1,430 

19,985 

12,180 

2,574 

60,822 

310 

5,394 

7,7651 

33 

1,809 

408 

8 

2201 

672 

2,569 

220 

103 

30 

3.858 

5 

194 

1221 

531 

8 

835 

1,577 

228 

824 

3,732 

75 

1,059 

3,3951 

121 

2,345 

60 

65 

234 

1,297 

31 1 

14 

322 

687 

52 
483 

4 
144 

20 

178 

1^031 

4,193 
16,337 

425 
10,927 

743 

3,008 

116 

145 

577 

12,247 
94,722 

9,788 
10,273 

346 
7,607 

62 
12.6S9 

Total,  £ 

24,444 

13,284 

4,239 

14,436 

28,015 

27,890 

153,566- 

920 

3,398 

.5,577 

13.3.50 

1,453 

13,717 

45 

4,198 

4,011 

4.423- 

2,523 

86 

28,728 

54,418 


251,918- 


Additional  imports  :  Canada,  goods,  £310  ;  machinery.  £15  :  Spain,  carbons,  £429. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  tlie  United  Kingdom. 


Various  countries,  mainly  as  above 


17,.'<68 


Total  Expobts  :  £468,465. 


Total  Re-Expokts  :  £30,204. 


Total  Impoets  :  £252,672, 


Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  retnms.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  oolnmns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  conntry  of  origin. 
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INDUSTRIES  AND  INDUSTRIAL 
CONDITIONS    IN    THE    ARGENTINE. 


By  ALFRED  H.  GIBBINGS,  A.M.I.C.E.,  of  Buenos  Ayres. 


{Concluded  from  page  1014.) 

Fuel  and  31otive  Power. — The  question  of  fuel  is  of  para- 
mount importance  in  any  country,  and  more  particularly  in  a 
country  of  such  vast  area  as  the  Argentine,  whei'e  motive 
power  is  wanted  in  all  parts.  The  country  produces  three 
classes  of  fuel,  viz.,  coal,  petroleum,  and  a  very  hard  wood, 
called  "  quebracho."  Each  tif  these,  however,  is  found  at 
points  very  remote  from  the  industrial  area — so  far  away,  in 
fact,  that  the  cost  of  transit  alone  puts  them  out  of  the 
running  with  imported  fuels.  Quebracho  wood  is  brought 
into  Buenos  Ayres  from  the  forests  of  Tucuman  and  Entre 
Rios,  but  is  only  used  for  domestic  purposes  in  place  of  coal. 
Coal  is  found  but  in  small  quantities  in  some  of  the  outlying 
mountain  ranges  of  the  Andes,  and  is  very  poor  in  quality. 
Petroleum  has  been  discovered  in  Commodore  Rivadavia,  in 
the  south-east  of  the  Territory  of  Chubut,  and  is  being 
worked  to  a  very  limited  extent.  At  present  the  quantity 
obtained  from  the  few  wells  sunk  is  so  small  that  it  is  of  no 
•commercial  importance,  but  some  of  the  locomoti\'es  of  the 
Patagonian  Railway  are  using  it  instead  of  coal.  The  oil, 
moreover,  is  of  poor  quality,  being  only  .^O  per  cent,  of  the 
calorific  value  of  Texas  or  Mexican  oil.  There  are  very  com- 
plete Government  reports  or  Blue  Books  issued  on  this  oil-> 
field,  containing  chemical  analyses  and  comparisons  with  the 
well-known  oilfields  of  the  world. 

The  object  here,  however,  is  only  to  point  out  the  con- 
ditions which  exist  at  present,  and  it  will  be  seen  from 
the  foregoing  remarks  that  the  Argentine  is  really  dependent 
upon  importation  of  coal  and  petroleum.  The  present  price 
of  good  Welsh  coal  in  Buenos  Ayres,  Rosario,  Bahia  Blanca, 
and  the  other  ports  is  about  £2  5s.  per  ton,  and  petroleum 
(crude  and  in  40-gallon  barrels)  about  £7  per  ton.  There 
are  practically  no  facilities  for  storing  petroleum  in  bulk, 
but  a  large  fleet  of  tank  steamers  is  now  being  built  by  a 
British  firm  for  importing  to  the  Argentine  about  1,000,000 
tons  of  crude  petroleum  per  annum.  Crude  petroleum  is 
used  for  both  firing  boilers,  and  in  the  "  Diesel "  type  of 
engine.  Anthracite  is  also  imported  for  domestic  heating  in 
slow-combustion  stoves,  and  for  producer-gas  plants. 

The  motive  power  in  general  use  is  («)  steam;  (A)  in- 
ternal combustion  engines  using  crude  petroleum,  paraffin, 
petrol,  town's  gas,  and  producer  gas :  and  (c)  electricity 
from  public  supply  mains.  Steam  power  is  general  for  all 
large  undertakings,  but  ■  in  some  of  these  cases  the  Diesel 
engine  is  replacing  it  owing  to  improvements  in  design,  and 
particularly  as  regards  reliability.  Producer  gas  plants  are 
not  in  great  vogue,  owing  to  the  great  difficulty  of  obtaining 
sufficiently  intelligent  men  to  look  after  them.  At  this 
juncture  it  may  usefully  be  stated  that  comparatively  small 
differences  between  the  economy  and  efficiency  of  the 
several  classes  of  prime  movers  do  not  appeal  to  the  power- 
user  here.  What  he  wants  above  all  things  is  reliability, 
and  this  can  well  be  understood  where  any  breakdown  would 
mean  many  days,  possibly  weeks,  before  repair  could  be 
effected,  thereby  wiping  out  any  small  advantage  due  to 
high  efficiency,  and  entailing  in  addition  a  very  serious  loss. 
Moreover,  in  a  country  where  everything  is  expensive  and 
money  is  plentiful,  profits  are  correspondingly  large,  and  the 
refinements  of  economical  operation  are  put  on  one  side. 

The  largest  electric  power  supply  undertaking  in  South 
America  is  the  Cia.  Alemana  Transalantica  de  Electricidad, 
of  Buenos  Ayres,  whose  network  of  mains  spreads  over  the 
whole  city.  This  company  has  over  100,000  kw.  of  plant, 
and  by  the  end  of  1913  it  is  anticipated  to  reach  150,000  kw. 
The  system  of  supply  is  three-phase  at  225  volts  and  50 
periods,  and  direct  current  at  220  and  440  volts. 

The  number  of  units  (kw\ -hours)  sold  in  1911  were  : — 


Power  . . 
Traction 
Light     . . 


18,200.496 
63,718,787 
46,909,629 

128,828,912 


The  cost  for  power  averages  5d.  per  KW.-hour,  and  for 
light  lOd.  per  KW.-hour.  Electricity  supply  is  also  given 
by  the  Lacroze  Co.  and  recently  there  has  been  formed  the 
Compania  Italo-Argentino  de  Luz  y  Fuerza  to  operate  com- 
petitively in  the  same  area.  There  are  about  40  electric 
supply  undertakings  in  the  provinces,  in  fact,  nearly  every 
town  of  over  5,000  inhabitants  is  dependent  on  electricity 
for  light  as  well  as  for  power.  It  is  noteworthy  that  nearly 
the  whole  of  this  enterprise  is  in  the  hands  of  Germans, 
Belgians  or  Italians.     Great  Britain  is  out  of  it. 

Ran-  MatermU. — The  raw  materials  produced  in  the 
country  include  many  metals,  with  the  exception  of  iron. 
Steel  is  manufactured  on  a  small  scale  in  Buenos  Ayres,  but 
is  employed  for  small  castings  only.  The  minerals  embrace 
granite,  marble  of  excellent  quality,  slate,  china  clay,  soft 
stone,  sandstone,  graphite,  chalk,  lime,  sand,  asbestos,  mica, 
and  sulphur.  There  are  over  200  varieties  of  woods  of  every 
class  and  character,  india-rubber  trees,  and  a  great  variety 
of  grasses  and  willows  suitable  for  wicker  work. 

Among  the  by-products  may  be  mentioned  skins  from  the 
slaughter  of  over  20,000  animals  per  day,  some  of  which 
hides  are  tanned,  others  being  salted  and  exported.  It  is 
apparent,  therefore,  that  there  is  ample  raw  material  'for 
manufacturing  processes,  and  without  doubt  the  country  will 
in  the  near  future  develop  into  a  manufacturing  as  well  as 
an  agricultural  and  cattle-rearing  centre. 

The  PosUion  of  the  British  Trader. — These  articles  would 
not  be  complete  without  some  brief  reference  to  the  position 
and  interests  of  the  British  trader.  The  term  "  British 
Trader  "  is  somewhat  a  misnomer,  especially  as  regards  the 
manufacturer  in  England,  as  in  comparison  with  the  busi- 
ness propaganda  and  hustle  of  the  German,  Belgian,  Italian 
and  North  American,  he  is  conspicuous  by  his  absence. 
This  statement  will  be  at  once  met  by  citing  the  statistics 
of  imports  into  the  Argentine,  than  which  statistics  there  are 
no  more  fallacious  indications. 

The  imports  into  the  Argentine  for  1907, 190x  and  1909 
are  given  in  Table  I,  from  which  it  appears  that  Great 
Britain  holds  33  per  cent,  of  the  total  imports  into  the 
country.  This  is  an  indisputable  fact,  but  when  subject  to 
analysis  it  is  found  that  out  of  the  38  per  cent.,  no  less  than 
25  per  cent,  is  for  railway  material.  Now  the  railways  are 
practically  all  owned  by  British  shareholders,  controlled  by 
British  beards  of  directors,  and  have  the  privilege  of  im- 
porting all  their  material  duty  free.  Further,  the  goods  are 
nearly  all  ordered  direct  from  the  London  offices,  without 
necessitating  representation  of  the  manufacturing  and 
supplying  firms  in  Buenos  Ayres.  Hence  we  have  the  net 
result  of  British  manufacturing  firms'  interests  in  the 
Argentine  limited  to  about  8  per  cent,  of  the  total  imports 
so  far  as  they  relate  to  the  industrial  trade  of  the  country. 
This  result  is  being  rapidly  diminished  year  by  year,  due 
entirely  to  the  apathy,  short-sightedness,  or  too-prosperous 
position  of  the  manufacturer  at  home.  And  it  does  not  merely 
apply  to  the  Argentine,  but  to  the  general  export  policy  of 
Great  Britain,  whether  appertaining  to  other  foreign 
countries  or  the  Colonies  as  will  be  emphasised  hereafter. 

The  trade,  as  regards  supplying  industrial  requirements, 
is  split  up  approximately  as  follows  : — 

Great  Britain. — Agricultural  machinery,  cranes,  coal, 
cotton  goods,  leather  goods,  hats,  clothing,  tools,  steel,  steam 
engines  and  a  few  general  siiecialities. 

German//. — Government  contracts,  engines  (especially  gas, 
oil  and  hydraulic  plants),  electrical  apparatus  and  plant  of 
every  description,  cranes,  steam  and  petrol  launches,  auto- 
mobiles, brick-making  machinery,  textile  plant,  paper- 
making  plant,  printing  machinery,  steel  girders  and 
stanchions,  &c. 

France.- — Electric  lifts  (by  far  the  larger  proportion),  all 
fancy  articles,  dress  goods,  household  requisites,  wines. 

Beli/iuni. — Finance  of  industrial  undertakings. 

Switzerland. — Watches  and  clocks,  fancy  goods. 

United  States  of  America. — Machinery  of  all  kinds, 
boots  and  shoes,  stationery  and  characteristic  products. 

Italy. — Electrical  plant,  telegraph  plant,  provisions  and 
wines.  Nearly  all  the  cafes,  catering,  and  practically  the 
whole  of  the  electrical  wiring  industry,  are  in  Italian  hands. 

Of  the  foregoing  some  anomalous  conditions  exist.  For 
example,  the  cold  storage  undertakings,  of  which  the  British 
hold  a  fair  control,  are  rapidly  becoming  absorbed  in  the 
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.Noitli  Ainurican  coinliiiies.  Then  the  recent  large  contract 
for  the  iiiw  undcr{»round  electric  railway  has  l)cen  given  to 
I'liiliji  llolzmann  .t  Son,  the  work  being  associated  with 
the  Anglo-Argentine  Tramway  Co.,  wliich  is  entirely  a 
German  concern.  The  Kosario  Electric  Light  and  Power 
Co.,  formerly  a  British  concern  with  an  English  board  of 
directors,  has  been  bought  out  by  a  Belgian  syndicate. 

Nnmerous  other  instances  could  be  cited,  the  empliatic 
]i(iint  being  that  wherever  British  interests  can  be  ousted  by 
foreign  ciipital,  the  Rritish  manufacturer  no  longer  has  any 
nuuket  for  his  goods. 

There  is  of  necessity  a  reason  for  this  ptate  of  affairs, 
which  the  English  engineer  or  representative  finds  hinself 
up  against.  The  following  enumeration  may  help  to  eluci- 
date the  mystery  : — 

1.  Nearly  all  foreign  houses  provide  plenty  of  war  funds 
for  an  active  campaign.  They  are  not  content  with  agents 
or  representatives,  but  have  their  own  branch  houses,  with 
their  own  staff  of  officials. 

•2.  Foreign  firms  adapt  themselves  and  their  business 
methods  to  the  rciiuirements  of,  and  intimate  association 
with,  the  local  conditions  and  market,  in  contradistinction  to 
the  attitude  of  British  firms. 

3.  The  traveller  for  these  foreign  houses  is  a  linguist, 
knowing  generally  English,  German,  French  and  Spanish. 
He  sells  customers  what  they  want,  not  what  they  ought  to 
want. 

4.  The  English  settler  or  local  business  man  will  buy 
from  the  German,  French,  or  other  nationalities,  but  the 
other  nationalities  do  not  buy  from  the  Britisher. 

5.  The  foreign  firm  sells  from  s/iirk.  He  also  gives 
reasonable  credit,  and  the  customer  sees  what  he  is  buying, 
The  British  firm  invariably  asks  for  cash  against  shipping 
documents  in  London,  takes  no  risk,  will  not  guarantee 
delivery,  and  the  customer  may  wai^  from  three  to  six  months 
for  his  goods. 

fi.  The  British  build  railways,  run  ships,  supply  coal,  and 
practically  guai'antee  the  financial  stability  of  these  young 
progressive  countries  to  facilitate  the  trade  of  foreign 
competitors. 

In  the  Argentine  it  is  fast  becoming  impossible  to  take 
orders  for  deferred  delivery.  Supply  from  stock  on  the  8|K)t 
is  insisted  upon,  and  enormous  sUicks  are  kept  by  dozens 
of  first-class  firms  of  engines  up  to  250  H.r.,  boilers, 
agricultural  machinery,  traction  engines,  motor-cars,  and  of 
every  conceivable  commodity  and  in  every  variety  of  size. 

In  a  recent  negotiation,  the  writer  was  informed  by  a 
firm  who  wished  to  be  represented  in  the  Argentine  that 
"  our  experience  shows  us  that  an  important  agency  such  as 
we  are  able  to  confer  demands  that  the  agent  should  have 
adequate  capital  to  efficiently  work  the  business."  The  under- 
lying note  here  is  that  the  name  and  quality  of  the  goods 
were  alone  sufficient  to  guarantee  a  market — a  fallacy  which 
would  be  quickly  apparent  by  a  visit  to  the  country  in 
question,  to  say  nothing  of  the  other  conditions  already 
referred  to.  The  "  conferring "  of  an  agency  is  ideally 
characteristic  of  the  attitude,  but  the  illogical  position  of  an 
agent  spending  his  own  capital — probably  several  thousand 
pounds — for  the  doubtful  privilege  of  being  tied  up  to  one 
firm  is  entirely  overlooked.  In  such  a  case,  it  is  obvious 
that  the  agent  would  be  able  to  buy  in  the  best  open  market. 
After  all,  this  "  conferring  "  attitude  is  a  relic  of  the  old 
ref/hnc,  which  is  rapidly  passing  away. 

With  regard  to  the  Colonies  a  very  similar  position  exists, 
of  which  some  striking  evidence  is  given  in  77ie  Expori  World 
for  November,  1012,  page  207,  in  an  article  entitled  "Are 
we  losing  Canadian  Trade  ?  "  by  an  Englishman  in  Canada. 

In  a  recent  paper  read  before  the  I/ondon  Chamber  of 
Commerce  on  Argentine  trade,  it  was  stated  that  "  warships 
go  to  the  United  States,  great  electricity  and  lighting  con- 
tracts go  to  the  Germans,  dock  and  harbour  works  go  to  the 
French."  The  writer  can  add  that  crane  contracts  go  to  the 
Germans,  electric  lighting  and  tramway  concessions  go  to 
the  Italians,  and  that  out  of  15  tenders  for  Government 
contracts  during  the  last  12  months,  that  of  the  writer's 
firm  was  the  only  British  tender  put  in. 

Watfr-Power. — A  scheme  of  great  importance  has  recently 
been  presented  to  the  Government  for  the  utilisation  of  the 
rapids  at  "  Salto  Grande,"  on  the  River  Uruguay  (some  15 
miles  above  the  town  of  Salto),  for  the  generation  of  electric 


energy,  whicli  should  be  transmitted  to  towns  on  both  banks 
of  the  river,  and  possibly  even  as  far  as  Monte  Video  and 
Buenos  Ayrcs. 

The  scheme  also  provides  for  the  construction  of  navigable 
channels  through  the  rapids,  which  at  present  form  a  complete 
bar  to  the  navigation  of  the  river  at  that  point,  and  for  a  plan 
of  irrigation. 

The  promoter  of  the  scheme  is  Senor  Antonio  Piaggio,  a 
Uruguayan  engineer,  formerly  Director  of  Traffic  in  the  Port 
of  Buenos  Ayres,  and  he  is  understood  to  liave  the  support  of 
.•\rgentine,  Uruguayan  and  foreign  capitalists.  The  capital 
required  is  ••Jl  2,000,000  gold,  oralwut  £2,550,000. 

The  precise  financial  and  technical  details  of  the  scheme 
have  not  yet  been  made  public,  but  it  is  believed  that  the 
proponents  ask  a  concession  for  DO  years,  in  return  for  which 
they  offer  to  hand  over  to  the  Go\ernment  5  per  cent,  of 
the  gross  receipts  and  to  supply  it  with  a  given  amount  of 
electric  energy  at  half  the  current  price. 

They  also  undertake  to  obtain  from  the  Argentine  Govern- 
ment the  ]iermission  necepsary  to  carry  out  the  works  on 
that  side  of  the  river,  which  is  under  Argentine  control. 

The  utilisation  of  the  abundant  water  power  of  Uruguay 
for  conversion  into  electric  energy  is  an  idea  which  has  been 
present  for  some  time  past,  and  it  is  bound  to  be  carried  out 
sooner  or  later,  whether  by  the  present  scheme  or  by  others. 
In  fact,  it  is  easy  to  foresee  that  it  is  destined,  at  no  remote 
future,  to  play  a  very  important  part  in  the  economical 
development  of  the  country,  precisely  supplying  that  lack  of 
fuel,  which  is  one  of  the  chief  obstacles  to  its  industrial 
advance. 

With  an  unlimited  supply  of  cheap  energy  drawn  from  its 
rivers,  and  with  the  development  of  its  mineral  resources 
that  may  also  be  expected  before  long,  Uruguay  should 
rapidly  advance  from  the  pastoral  and  agricultural  to  the 
industrial  stage,  manufacturing  its  own  raw  materials  both 
for  home  consumption  and  for  export,  and  it  is  no  mere 
freak  of  the  imagination  to  see  her  becoming  the  Belgium 
of  South  America,  supporting  a  population,  not  of  1  million 
as  a  present,  but  of  20  or  80  millions. 

Reference  has  already  been  made  to  the  other  water-power 
schemes  at  Cordoba  and  Tucuman. 

The  Protection  of  Trade  Infereds. — There  exists  in 
Buenos  Ayres  an  industrial  organisation  known  as  "  La 
Uniin  Industrial  Argentina,"  which  has  for  its  object  the 
protection  of  trade  interests  of  every  kind. 

It  is  composed  of  representatives  of  every  class  of 
industry,  both  manufacturing  and  selling,  wholesale  and 
retail.  It  is  divided  into  "  Sections,"  each  being  concerned 
with  some  particular  branch  of  trade,  and  these  Sections 
nominate  members  for  the  General  Council.  The  General 
Council  consists  of  a  President,  two  Yice-Presidents, 
Honorary  Secretary,  Acting  Secretary,  Treasurer,  Legal 
Adviser,  Delegates,  and  "  Suplentes,"  which  latter  are 
special  members  elected  to  watch  over  the  interests  of 
Sections. 

The  Association  includes  many  nationalities,  and  its 
strength  and  importance  are  very  far-reaching. 

The  professional  element  is  also  strongly  represented, 
especially  lawyers,  but  the  Union  is  a  business  association 
entirely. 

This  Union  issues  a  monthly  "Boletin,"  consisting  of  about 
70  pages,  and  contains  excellent  articles  and  statistics  of 
international  progress  in  trade  by  recognised  authorities. 
The  issue  for  September,  1912,  contained  articles  on  "The 
Protection  of  the  Constitution,"  "  English  Industrial  Insur- 
ance," "Economical  Crisis  from  1012  to  1917,"  "The 
Sugar  and  Mining  Industry  in  Columbia,"  "  Discovery  of 
Minerals  in  the  Argentine,"  "The  Importation  of  Books," 
"  Exportation  of  Flour,"  "  Superfluous  Inspections  of  the 
Department  of  Hygiene,"  "The  National  Press,"  "The 
Right  of  Inspection  of  Machinery,"  "Various  Subjects,"  and 
"  Patents  of  Invention,"  and  others  of  equal  interest. 

It  is  very  doubtful  whether  any  other  country  in  the  world 
can  show  so  much  united  and  comprehensive  force  in  one 
organisation. 

In  addition  to  including  amongst  its  members  many 
members  of  the  National  Congress,  and  possessing 
chemical  and  other  laboratories  for  experiment  and 
research,  it  is  in  the  favourable  position  of  having  the 
strongest  support  of    the  Government,  who   desire  by  all 
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means  to  encourage  local  industry  and  new  industries.  Each 
Section  also  has  its  president,  vice-president,  treasurer, 
secretaries  and  officials. 

The  Union  in  association  with  the  Municipality  of  Buenos 
Ayres  also  issues  from  time  to  time  Grand  Diplomas  of 
Honour,  Gold  Medals  and  Silver  Medals  for  excellence  of 
workmanship  and  quality  of  materials. 

SeairUy  of  Capital  and  StahiUty  of  Trade. — On  this 
subject  the  Argentine  Year-Book  says  : — "  Nothing  could 
be  finer  than  the  conception  of  the  Argentine  Constitution, 
the  provisions  of  which  are  based  upon  the  highest  prin- 
ciples of  Liberty,  Justice  and  Equality.  Every  inhabitant 
of  the  Republic  has  the  right  to  engage  in  any  lawful  com- 
merce or  trade,  to  petition  the  authorities,  to  enter,  remain 
upon,  travel  over,  and  leave  Argentine  territory  at  will,  to 
publish  his  ideas  in  the  Press  without  prohibition,  to  use  and 
dispose  of  his  property,  to  form  part  of  any  society  or  asso- 
ciation having  useful  ends,  and  to  practise  his  religion 
freely. 

"  Property  is  inviolable.  Every  author  and  inventor  is 
given  the  sole  rights  of  the  products  of  his  genius  for  the 
period  allowed  by  law.  A  man's  dwelling  place  is  inviolate 
as  are  also  his  correspondence  and  his  private  papers. 
Strangers  enjoy  within  the  Republic  all  the  civil  rights  of 
citizens,  with  liberty  to  exercise  their  trades,  industries  or 
professions." 

The  stability  of  trade  is  amply  emphasised  by  the  annual 
ofiBcial  statistics  of  the  growth  of  the  nation  in  every  direc- 
tion. Some  of  the  principal  indications  of  the  extent  of 
business  increase  here  are  the  congestion  of  the  port,  the 
enlargement  of  the  docks,  for  which  the  ■  contract  has  been 
given  to  Messrs.  C.  H.  Walker  &  Co.,  Ltd.,  of  London,  and 
the  large  annual  percentage  increase  in  both  the  exports  and 
the  imports. 

Licences. — Special  licences  are  required  by  every  trader  in 
Buenos  Ayres,  and  other  hcences  for  the  several  pro\  inces. 


REVIEWS. 


Modern  Illumination.  Theory  and  Practice.  By  H(1kst- 
MANN  and  TousLEY.  London  :  American  Book  Supply 
Co.,  Ltd.     Price  8s.  6d.  net. 

The  authors  of  this  admirable  work  supply  a  long-felt 
want,  insomuch  that  they  present  a  book  that  deals  solely 
with  the  subject  of  "  Light  and  Illumination  "  from  a 
practical  point  of  view.  There  is  a  prevailing  idea  that  the 
illuminating  engineer  is  a  quite  unnecessary  person,  and  that 
illuminating  engineering  is  in  itself  child's  play,  but  we 
believe  that  after  even  a  hasty  perusal  of  the  little  volume 
now  before  us,  these  ideas  would  disappear,  and  in  their  place 
one  would  wonder  at  one's  lack  of  knowledge  and  method  on 
such  an  important  subject.  It  is,  indeed,  to  be  hoped  that 
the  illuminating  engineer  wOl  be  allowed  to  justify  his  name 
and  induce  all  to  take  a  much  more  lively  interest  in  good 
and  efficient  lighting  than  has  been  the  case  heretofore. 
Messrs.  Horstmann  and  Tousley  certainly  help  this  propa- 
ganda and  enable  one  to  attain  such  an  understanding  of 
illumination  as  has  up  to  the  present  been  impossible. 

It  gives  one  much  pleasure  to  take  up  a  book  which  puts 
before  its  readers  in  an  understandable  and  logical  manner 
the  subjects  which  it  purports  to  treat  upon.  At  the  com- 
mencement we  are  introduced  to  the  more  elementary  prin- 
ciples, and  after  a  chapter  or  so  on  photometry  and 
calculations,  the  latter,  by  the  way,  being  devoid  of  anything 
abstruse,  we  become  acquainted  with  the  characteristics  of 
electrical  illuminants.  These  are  given  at  great  length, 
and  practically  all  known  types  of  electric  lamps  are  dealt 
with  ;  the  following  points  taken  at  random  will  suffice  to 
illustrate  the  utility  of  the  chapter  to  those  interested  : — 
Voltage,  current  used,  rating  in  candle-power,  colour  of 
light,  natural  distribution  of  light,  life  of  carbons,  general 
advantages,  general  objections,  and  practical  hints. 

The  frequent  allusion  to  certain  specialities  stamps  the  book 
as  being  written  for  American  readers,  and  in  this  respect  an 
English  edition  would   not  be   amiss,  especially  if  it  were 


printed  on  thin  paper,  for,  though  of  pocket  size,  the  present 
publication  is  a  somewhat  weighty  vokime. ' 

The  natural  sequence  to  the  chapter  on  lamp  character- 
istics is  a  section  on  shades  and  reflectors,  and  following  this 
we  learn  of  the  best  i  location  and  height  of  lamps,  colour  of 
light,  choice  of  lamps,  and  choice  of  fixtures.  Indirect 
lighting  is  becoming  quite  general,  so  that  a  chapter  con- 
cerning this  is  by  no  means  out  of  place. 

The  practical  considerations  are  well  worth  perusal,  and 
they  should  be  a  very  great  help  to  those  whose  business  it 
is  to  advise  others  as  to  the  intensities  and  arrangements 
necessary  to  provide  good  and  efficient  lighting  for  their 
requirements,  for  the  applications  dealt  with  are  most 
comprehensive. 

The  authors  justly  lay  great  stress  upon  plans  and 
specifications  :  the  tables  which  complete  the  work  should 
enable  one  to  obtain  definite  figured  results,  provided  that 
the  specification  is  drawn  up  on  tlie  recommendations  and 
facts  stated  therein.  It  augurs  well  for  the  utility  of  a 
volume  when  the  index  is  comprehensive,  and  in  this  respect 
"  Modern  IHumination  "  is  well  served,  so  that  it  is  a  work 
for  quick  and  ready  reference.  On  the  whole,  all  concerned 
are  to  be  congratulated  upon  the  reliability  of  the  book,  for 
only  in  one  or  two  places  does  a  slight  error  appear  to  have 
crept  in.  We  have  no  hesitation  in  recommending  the 
purchase  of  such  a  handbook  as  this  to  all. 


Memoires   sur    TElectricite   et   I'Optique.     By    A.    Potier. 
Paris:  Gauthier-Villars.     i012.     Price  13  fr. 

This  collection  of  the  writings  of  A.  Potier  is  prefaced 
by  two  interesting  and  touching  appreciations  by  H.  Poincare 
and  by  A.  Blondel.  Poincare,  in  giving  a  short  sketch 
of  the  career  of  this  remarkable  man,  says  that  few  of  those 
who  knew  Potier  as  the  calm  rather  austere  and  absent- 
minded  professor  of  abstract  science,  suspected  that  the  little 
red  ribbon  in  his  button-hole  referred  to  his  work  as  a 
soldier  in  1870,  when  he  distinguished  himself  in  several  of 
the  engagements  in  the  environs  of  Paris.  A  man  whose 
life  was  for  years  ravaged  by  the  cruel  disease  from  which 
he  eventually  died,  his  courage  and  control  never  deserted 
him,  and  to  the  end  he  bore  himself  with  tranquil  serenity  and 
unclouded  mental  activity.  A  few  weeks  before  his  death 
he  asked  for  books  that  he  might  take  up  a  new  mathe- 
matical studj. 

Maxwell's  theories  were  not  well  received  on  the  Con- 
tinent, not  so  much  on  account  of  their  method  or  their 
conclusions,  as  for  the  experimental  and  non-mathematical 
work  of  Faraday  from  which  they  started.  The  great 
champion  of  Clerk  Maxwell  in  France  was  Potier.  His 
name  is  not  well  known  in  England,  nevertheless  his  nilf 
was  as  great  in  electrical  science  as  that  of  Ferraris  in  Italy, 
and  though  he  made  no  sensational  discovery  his  writhigs  on 
optics  are  of  the  first  order.  Prof.  Blondel  in  collecting  and 
editing  these  papers  pays  affectionate  tribute  to  the  modesty 
and  disinterested  character  of  his  master.  To  this  it  is  due 
that  the  world  has  known  so  little  of  him,  though  his  help 
and  knowledge  were  generously  placed  at  the  service  of  the 
physicist  or  manufacturer  who  wished  to  consult  him. 

Potier  was  essentially  a  mathematician,  and  yet  he  appears 
to  have  produced  but  little  original  mathematical  work.  The 
list  of  writings  not  included  in  this  volume  includes  papers  on 
thermodynamics  and  geology.  From  the  |X)int  of  view  of 
electrical  engineering  it  is  remarkable  that  a  man  born  in 
1840,  and  succeeding  Edmond  Bequerel  in  the  Academie 
des  Sciences  in  18i)l,  should  have  applied  his  intellect  to 
alternating-current  engineering,  particularly  to  the  theory 
of  asynchronous  motors,  and  of  alternators.  His  mathe- 
matical work  on  these  was  not  of  the  "  ironless  "  type  that 
used  to  bewilder  and  discourage  students  some  25  years  ago, 
and  yet  he  seems  to  have  carried  out  little,  if  any,  experi- 
mental work.  In  optics,  too,  he  seems  to  have  seized  on  the 
essential  features  of  contemporary  work,  and  applied  his 
mathematical  ability  to  carrying  it  a  step  further. 

One  cannot  help  regretting  that  Potier  had  not  been  born 
20  years  later,  for  some  of  the  subjects  on  which  he  wrote 
were  in  their  infancy.  For  example,  his  paper  for  the 
Societe  Internationale  des  Electriciens  on  the  precautions  to 
be  taken  against  electrolysis  in  connection  with  electric 
tramways  was  written  in   18'.t6.     He  pointed  out  that  the 
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(•turn  feeders  without  boosters  entailed  a  huge  expenditure  of 
copper,  and  discussed  various  methods  of  returns,  graphically 
and  otherwise.  But  tlie  conditions  of  modern  ])ractice  have 
'idvanced,  and  this  jiaper  serves  mainly  as  a  hint  for  others 
Id  work  upon. 

The  volume  owes  much  to  the  valuable  notes  by  Prof.  A. 
lilondel. 


Ihiler  Erithaiims.     l?y  E.  P.  Ri.MjrEK.     liOndon  :  Constable 
and  Co.,  Ltd.     11)12.     Price  4s.  (id.  net. 

This  book,  written  by  a  barrister  and  introduced  by  a  K.C., 
ills  us  that  there  have  been  2,000  inquiries  held  under  the 
r.oiler  Explosions  Act  of  18.S2.  It  has  been  our  fortune  to 
ho  present  at  some  of  these  and  to  note  the  huge  mass  of 
useless  verbiage  through  which  the  inquiry  drags  itself,  the 
thousands  of  questions  put  to  witnesses  by  learned  counsel 
absolutely  ignorant  of  the  subject  on  which  they  try  to  look 
so  wise,  the  browbeating  of  honest  witnesses  by  some  connst^l, 
whose  one  aim  is  not  to  elicit  truth,  but  to  shield  one  party 
at  the  expense  of  another.  To  an  engineer  it  is  a  pitiable 
and  lainental)le  sight.  That  such  inquiries  are  conducted 
by  the  Board  of  Trade  is,  unfortunately,  no  guarantee  that 
all  is  well.  It  may  not  be  so  bad  now,  but  in  the  early  days 
of  the  Act,  the  reports  of  marine  surveyors  on  happenings  to 
land  boilers  did  not  tend  to  make  an  engineer  feel  so  very 
safe  as  a  passenger  at  sea  in  a  vessel  passed  as  safe  by  a 
B.  of  T.  inspector.  The  author  of  this  work,  though 
a  barrister,  seems  to  have  come  to  the  conclusion 
that  the  voluntary  boiler  insurance  companies  know 
more  about  their  work  than  the  Board  of  Trade  can  teach 
them,  and  in  this  wo  do  not  think  he  is  far  wrong.  At 
the  same  time,  when  he  says  the  boiler  insurance  companies 
guarantee  the  safety  of  the  boiler,  it  is  not  qnite  clear  what 
he  means.  What  they  do  is  to  pledge  themselves,  under 
certain  conditions,  to  pay  a  tine  should  the  boiler  fail.  We 
believe  the  Manchester  Steam  Users'  Association  do  this  to  the 
fairly  liberal  extent  of  ,£2,000.  while  the  insurance  companies 
issue  policies,  with  amounts  according  to  premium.  The  risk 
of  a  boiler  explosion  is  now  a  very  small  risk,  but,  unlike  fire 
offices  which  take  risks  and  do  not  inspect,  the  boiler  insur- 
ance companies  spend  probably  the  bulk  of  their  premium 
income  in  the  work  of  inspection.  Readers  must  have 
noticed  in  cases  of  certain  explosions  that  boiler  insurance 
companies  will  make  recommendations,  which  boiler  owners 
have  for  years  continued  to  ignore.  If  the  Insurance  Co. 
say  "  we  will  no  longer  insure  your  boilers  unless  you 
remedy  these  faults,"  the  owner  may  try  to  place  his  insur- 
ances elsewhere.  This  has  been  done,  and  competition  in 
boiler  insurance  has  occasionally  led  to  courses  which  are 
dangerous.  Hence  the  advantage  of  the  M.S.U.  Associa- 
tion system. 

The  Association  will  continue  to  inspect,  and  will  draw 
the  equivalent  of  the  premium  payment,  but  it  suspends  its 
guarantee  pending  attention  to  the  faulty  matters  in  dispute. 
With  the  fatuity  of  our  lawyer  -  drafted  Acts  of  Parlia- 
ment, a  boiler  owner  must  have  his  boiler  inspected  periodic- 
ally by  a  competent  person,  but  there  is  no  definition  as  to 
competency.  According  to  recent  decisions  it  is  a  serious 
matter  for  any  engineer  to  profess  to  be  in  charge  of  steam 
"boilers  if  he  is  not  technically  competent.  A  chief  engineer 
■of  an  electric  light  station  was  heavily  fined  on  account 
of  an  explosion  at  his  station,  because  he  was  not  a  steam 
engineer,  however  able  he  might  have  been  as  an  electrical 
engineer.  There  are  hundreds  of  electrical  men  in 
a  similar  position,  and  the  knowledge  of  this  was 
public  property  in  the  world  of  engineers,  for  steam 
men  had  been  loud  in  their  complaints  that  electrical 
men  had  been  put  in  charge  of  steam  plant.  Had  our 
Board  of  Trade  had  reasonable  wisdom  beforehand — any 
decent  sort  of  prevision — would  they  have  waited  for  a  fatal 
boiler  explosion  before  declaring  that  who  tends  fat  oxen 
should  himself  be  fat  r  It  was  at  least  unkind  to  let  an 
electrical  engineer  put  his  neck  in  a  noose  without  warning 
him.  Of  course,  the  Board  will  say  they  were  not  cognisant 
of  the  fact.  But  that  is  just  what  they  should  have  been,  or 
why  do  we  have  such  a  Board,  if  not  to  put  things  right 
before  disaster  ? 

The  author  is,  we  think,  to  be  congratulated  on  the  way  he 
has  compiled  his  book  and  the  extracts  which  he  has  inserted 


from  various  reports.  We  think,  however,  that  many  engi- 
neers will  join  with  us  in  the  wish  that  inquiries  into 
accidents  should  be  conducted  in  a  different  manner,  and 
with  less  cost  and  waste  of  time.  It  is  really  absurd  to 
watch  half-a-dozen  bewigged,  and  often  befogged,  counsel 
puzzling  themselves  and  confusing  witnesses  by  their  futile 
questions  on  technical  points. 

We  believe  it  is  still  true,  as  pointed  out  some  years  ago 
liy  Mr.  Longridge,  if  memory  serves  us  right,  that  the 
measure  of  safety  secured  by  our  Knglish  boiler  insurance 
system  is  superior  to  that  obtained  either  by  German  State 
f!ontrol  or  by  our  own  Board  of  Trade,  which  supervises 
marine  boilers. 


The    Una-Flow   Steam    Engine.       By  Prof.  J.  SruMPr. 
London  :  Constable  &  Co.,  Ltd.     Price  10s.  Gd.  net. 

The  authoi'  of  this  work,  in  spite  of  his  professorial  duties 
at  the  Technische  Hochschule,  Charlottenburg,  appears  to 
have  evolved  a  new  type  of  steam  engine  (known  as  the 
"  Una-flow  "  engine),  and  not  only  this,  but  to  have  been 
much  more  successful  than  the  large  majority  of  inventors, 
in  that  more  than  a  year  ago,  we  are  told,  there  were  Una- 
How  steam  engines  with  a  total  output  of  over  half  a  million 
horse-)x>wer  either  working  or  in  actual  construction.      The 
first   TTna-flow    engine   was    built   by  the    Erste    Brunner 
^laschinenfabrik-lJesellschaft,  of  Brunn,  and  wiis  an  imme- 
diate success,  having  a  steam  consumption  equal  to  that  of  a 
good  compound  engine,  whilst  the  first  Una-flow  locomotive 
is  still  in  satisfactory  use  on  the  Moscow-Kazan  Railway. 
Primarily  the  idea  of  the  inventor  was  to  perfect  an  engine 
of  the   uni-directional    flow  type,  doing  with  one  cylinder 
what  is  usually  done  with  several  cylinders.     This  is  accom- 
plished somewhat  on  the  lines  of  the  steam  turbine,  where 
the  steam  enters  at  a  high   temperature,  and  has  its  energy 
extracted  as  it  passes  axially  and  always  in  the  same  direction 
to  the  cold  exhaust.       The  success  of  the  uni-flow  system 
depends  on  an  early  cut-off  and  the  use  of  a  large  expansion 
ratio,  whilst  the  hot  end  must  be  kept  hot  and  the  cold  end 
cold.     The  author  shows  that  the  steam  consumption  of  his 
engine  is  the  siirae  as,  if  not  better  than,  that  obtainable  with 
an  ordinary  type  of  engine,  whilst  the  cost  of  buOding  and 
lubricating  a  Una-flow  engine  is  much  less.      The  working 
steam   enters  from  below  the  cylinder  into  a  hollow  cover, 
which  it  heats,  then  jiassing  by  a  valve  in  the  upper  part 
of   the  cover  into  the  cylinder,  it  does  its  work   on    the 
piston,    and,    after    it    has     been    expanded,    passes    out 
at  the  end  of  the  piston  stroke  by  a  ring  of  exhaust  ports 
arranged  in  the  middle  of  the  cylinder,  and  controlled  by 
the  piston.     By  thus  avoiding  the  counterflow  of  steam  that 
takes  place   in  ordinary  steam  engines.  Prof.  Stumpf  claims 
that   cooling  of   the  clearance  surfaces  is   almost  entirely 
avoided,  and  hence  "cylinder  condensation  is  to    a   great 
extent  eliminated,  as   also   is   the   necessity  of   employing 
several    expansion    stages."     Thus    the    gauntlet    is   very 
definitely  thrown  down  before  the  supporters  of  triple  and 
quadruple  expansion  engines,  but  these  will  be  quite  able  to 
defend  their  products,  no  doubt.     An  interesting  result  of 
the  large  cross-section  of  the  exhaust  passage  is  that,  by 
arranging  for  the  condenser  to  be  close  up  to  the  cylinder,  it 
is  possible  to  bring  the  cylinder  pressure  down  to  that  of  the 
condenser.      Critics  of  Prof.  Stumpf's  engine  will  require 
proof  of  the  claim  as  to  the  "  excellent  thermal  action  of 
this  engine,"  a  proof  which  is  provided  in  the  volume  under 
review  by    several    indicator    diagrams,    which    show    the 
(expansion  line  to  be  an  adiabatic  for  saturated  steam,  and 
the  compression  line   to  be    an   adiabatic   for  superheated 
steam.     As  the  writer  points  out,  "  the  excessive  initial  con- 
densation, in  an  ordinary  counterflow  engine  using  saturated 
steam,  causes  the  expansion  line  to  follow  approximately  the 
law  of  Mariotte.     In  the  Una-flow  engine,  using  saturated 
steam,  there  is  practically  no  initial  condensation,  so  that  the       ^ 
resulting  expansion  line  is  necessarily  an  adiabatic,  and  all 
the  more  so  if  the  steam  is  superheated."     As  regards  the 
latt«r  point,  it  is  said  to  be  possible,  and  there  appears  to 
be  no  reason  to  doubt  the  statement,  without  making  any 
modification    in    the    uni-flow   system   of    construction    to 
work   with    superheats     far     in    excess    of     those   usually 
employed  at  present.    The  new  construction  would  appear 
to  open    up  a    further  field   of    development    by  enabling 
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higher  temperatures  to  be  used,  as  the  superheat  is  favour- 
able for  the  entire  cycle.  In  the  ordinary  counter-flow 
engine  with  multi-stage  expansion,  however,  the  superheat  is 
usually  excessive  in  the  first  cylinder  and  not  sufficient  in 
the  succeeding  cylinders.  The  book  is  profusely  illustrated 
with  Una-flow  engines  of  very  varied  types,  including 
stationary  engines,  locomotives,  portable  engines,  rolling 
mill  and  winding  engines,  as  well  as  engines  for  driving 
compressors,  blowers,  pumps,  stamps  and  presses,  the  last 
chapter  being  devoted  to  the  Una-flow  marine  engine.  The 
uni-flow  system  would  seem  to  be  particularly  adapted  to 
meet  the  recent  tendency  in  marine  practice  to  introduce 
superheating  and  to  employ  balanced  lift  valves  for  dis- 
tributing the  steam.  Though  the  majority  of  the  lengines 
described  are  employed  on  the  Continent,  an  interesting 
account  is  given  of  a  500-n.p.  Una-flow  rolling-mill 
engine,  built  by  Messrs.  Musgrave  &  Sons,  Ltd.,  of  Bolton. 
— G.  S.  S. 


MECHANICAL     STOKERS    AND 
THEIR    EFFECT     ON    THE    COAL    MARKET. 


By  HAROLD  C.  WRIGHT. 


The  wonderful  strides  made  by  the  various  types  of  auto- 
matic stokers  during  the  last  10  to  12  years,  combined  with 
the  rapid  expansion  of  electrical  works  run  by  steam  power, 
have  had  a  very  noticeable  effect  in  the  coal  trade.  Perhaps 
less  than  12  years  ago  the  majority  of  works  driven  by  steam 
power  used  large  or  unscreened  steam  coal  of  the  smokeless 
or  semi-bituminous  variety  in  hand-fired  boilers.  Now 
there  are  very  few  works  of  importance  which  are  not  fitted 
with  mechanical  stokers. 

The  chief  deterrent  to  the  use  of  bituminous  or  semi- 
bituminous  small  coals  was  the  question  of  smoke,  especially 
in  the  centres  of  the  big  towns.  The  advent  of  automatic 
stokers,  with  their  various  contrivances  for  the  consumption, 
or  practically  total  consumption,  of  smoke,  has  overcome  this 
difficulty.  The  result  is  somewhat  startling.  Small  coal, 
i.e.,  the  screenings  obtained  after  the  large  coal,  cobbles  and 
nuts  have  been  passed  over  1-in.  or  2-in.  screens,  ten  years 
ago  was  almost  a  drug  in  the  market,  and  could  be  pur- 
chased at  about  Is.  to  2s.  per  ton  at  pit.  Smaller  qualities 
still  would  be  willingly  given  away  if  contractors  would  pay 
the  wagon  hire  and  railway  carriage,  or,  in  any  case,  a  charge 
of  a  few  pence  only  was  made  according  to  the  demand  for 
brick  or  ballast  burning.  At  the  present  time  rough  smalls, 
i.e.,  the  1-in.  to  2-in.  variety,  fetch  Cs.  to  Gs.  Gd.  at  pit,  and 
the  smaller  variety  about  3s.  to  3s.  Dd.  The  chief  cause  of 
this  is  the  increasing  use  of  mechanical  stokers,  and  the 
demand  for  the  better  descriptions  of  sized  small  coals,  i.e., 
peas,  single,  double  and  treble  nuts,  is  becoming  so  great, 
that  within  the  last  ten  years  screening  and  washing  plants 
(and  in  some  cases  coal-crushing  plants)  have  been  installed 
at  the  principal  collieries  in  Great  Britain. 

An  approximate  list  of  the  prices  at  collieries  from  1907 
to  date,  is  as  follows  : — 


1.  nuts. 
to  4/6 
„  6/- 
„  5/3 
»  5/6 
„    6/9 


1907 3d.  to  6d.  ]/9  to  2/6  3/3  to  4/-  4/- 

1908 ]/-    „  1/6  2/6    „    3/-  3/6    „  4/3  4/6 

1909 1/3  ,,  2/-  2/9    „    8/6  3/9    „  4/6  4/6 

1910 2/-    „  2/6  3/3    „    3/9  4/-    „  4/»  4/9 

1911 2/6  „  3/3  3/9    „    s/-  5/3   „  6/-  6/- 

1912 3/-    „  3/9  5/6    „    6/6  6/9    „  7/9  7/6 

The  average  contract  price  is  given,  and  no  consideration 
is  given  to  figures  that  were  obtained  through  the  threats  of, 
and  actual  occurrence  of,  coal  and  lighterage  strikes. 

It  will  be  seen  from  the  prices  mentioned,  that  in  most 
cases  the  price  has  doubled,  and  in  others  it  has  advanced  in 
greater  proportion.  This  advance  is  not  all  accounted  for  by 
the  demand  for  coal  for  mechanical  stokers,  as  legislation 
increasing  the  cost  of  working  and  transporting  the  coal  is 
responsible  for  a  considerable  portion,  but  without  doubt 
the  question  of  demand  and  supply  is  one  of  the  chief 
reasons. 

What  will  be  the  ontoome  of  this  ?    Will  small  coals  soon 


be  as  dear  as  the  large  ?  In  that  case  will  the  works  revert 
to  the  old  style  of  stoking,  or  will  it  be  necessary  for  the 
collieries  or  consumers  to  install  coal-crushing  plants  in  order 
to  meet  the  demand  for  sized  small  coals  ? 

The  erection  of  crushing  plants  would  not  add  much  to- 
the  actual  cost  of  the  coal,  but  when  finally  sold,  it  would  be 
more  costly  than  the  ordinary  types.  It  must  be  borne  in 
mind,  however,  that  broken  small  would  give  better  calorific 
results.  It  would  all  be  pure  coal,  while  ordinary  smalls 
contain  the  natural  run  of  the  mine. 

There  is  not  the  slightest  doubt  that  users  of  mechanical 
stokers  have  hitherto  obtained  better  results  in  evaporation, 
owing  more  or  less  to  the  perfect  combustion  of  coal.  They 
have  also  effected  economies  with  regard  to  price  and  quantity 
of  fuel  used  ;  but  if  the  demand  for  small  coal  increases,  the 
price  will  soon  be  as  high  as  that  of  large  screened  coal  and  the 
economical  results  that  have  been  obtained  by  the  use  of 
mechanical  stokers  will  be  unattainable. 

As  an  example,  it  may  be  interesting  to  note  the  costs  of 
average  contract  coal  at  one  of  the  largest  generating  stations 
in  London  : — 


1909-10 

...     lis.  Od.  for  singfle  nuts  alongside  wharf. 

1910-11 

...     lis.  4d. 

1911-12 

...     13s.  Od.             „             „             „             „ 

1912-13 

...     16s.  6d.             „             „             „ 

In  the  case  of  the  period  1911-12  purchases  had  to  be  made 
outside  contract,  and  the  mean  price  would  be  nearer  18s.  3d. 
than  the  figure  quoted. 

With  regard  to  the  period  1912-13,  it  might  be  noted 
that  an  excellent  Welsh  througli-and-through  coal  could  be 
obtained  for  certainly  not  more  than  the  nuts  have  been 
purchased  at,  and,  assuming  that  the  fires  were  hand-fed,  the 
results  given  would  be  all  round  in  favour  of  the  Welsh 
through-and-through. 


TRADE    STATISTICS    OF    CANADA. 


The  following  figures,  showing  the  imports  into  and  exports  from 
Canada  of  electrical  and  similar  materials  during  the  year  ended 
March  31st,  1912,  are  taken  from  the  recently  issued  trade  statistics. 
Figures  for  the  year  1910-11  are  given  for  purposes  of  comparison, 
and  notes  of  any  increases  or  decreases  have  been  added  :  — 


1910-11. 

Dollars. 


Brass  ivire,  plain. — 

From  United  Kingdom    , 
,,      United  States 

Total 

Railway  passenger  cars. — 
From  United  States 

Tram  or  Iwrse  cars. — 
From  UnitedJStates 

Celluloid  manvfacfiires. — 

From  United  Kingdom 
„      Germany 
,,      United  States 
„      Other  countries 

Total 

Coal,  bituminous, — 

From  United  Kingdom 
„      United  States 

Total 


1911-12. 

Dollars. 


Increase  or 
decrease. 
Dollars. 


6,000     7,000    +       2,000 
37,000     31,000    —   6,000 


42,000    38,000    —   4,000 

57,000    208,000    -|-  151,000 

5,000     5,000        — 


9,000  8,000  —  1,000 

2.000  5,000  +  3,000 

42,000  43,000  +  1,000 

6,000  7,000  -f  1,000 

59,000 


63,000 


4,000 


20,000 
14,576,000    If 


13,000         —       7,000 
,199,000       -f  3,623,000 


14,696,000    18,212,000       -f  3,616,000 


Coppfr  wire,  2>lain,  tinned  or  plated. - 


From  United  Kingdom 
„      United  States 


Total 


1,000 
64,000 


65,000 


Electric  lig/it  carbons  and  carbon  poi)it<. — 
From  United  Kingdom    ...  8,000 

Germany     14,000 

„       United  States         ...  37,000 

„      Other  countries      ...  2,000 


4,000      -^     3,000 

72,000         +       8,000 


76,000         -h      11,000 


8,000  — 

17.000  +       3,000 

29,000  —       8,000 

2,000  — 


Total 


61,000  56,000        —      6,000 
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1910-11.      1911-12. 


dcoronfto. 
Dollars. 


jaifcl rif  ajijiiiratii.i  not  vimitiom'd — insalatorii, 
eleetfir  iiiul  i/dlrnnif  batlcrif:<,  trlei/raji/i 
and  ti'/rji/iii/ir  in.ilruments. — 


From  United  Kingdom    .. 

360,000 

544,000 

+ 

184,000 

„      Austria        

r,,000 

0,000 

+ 

1,000 

„      France         

7,000 

K,000 

+ 

1,000 

„      Germany     

45,000 

29,000 

— 

16,000 

„      Sweden        

2fi,(l00 

65,000 

+ 

39,000 

„      United  States 

.      3,7"  1,000 

3,975,000 

+ 

224.000 

, ,      Switzerland 

22,000 

2,000 

— 

20,000 

,,      Other  countries 

2,000 

6,000 

+ 

+ 

4,000 

Total 

.      4,218,000 

4,635,000 

417,000 

waiidescriii  hniiji  hitlbs,  ,<■<■. 

— 

From  Austria        

15,000 

17,000 

+ 

2,000 

,,      United  States 

75,000 

99,000 

+ 

24,000 

„      Other  countries 

.5.000 

5,000 

— 

Total 

£It'ctriv  iiio/iirs.  tjfnf'rnt.orSy  dij 

From  United  Kingdom    ... 

„      France         

,,      Sweden 

„       United  States 

,,      Other  countries 

Total 


96,000         121,000 


iMinp  chimneys,  ghi.1.1  .ihadfx  and  <iU>he».- 


From  United  Kingdom 
„      Austria 
„      Germany 
,,      United  States 
„      Other  countries 


3,000 

l.S,000 

19.000 

24.5,000 

2,000 


4,000 

13,000 

311,000 

275,000 

1,000 


Total 


JRuhher  helthuj.- 


From  Ignited  Kingdom 
„      United  States 


Total 


36,000 
47,000 


63,000 


Manvfactures  of  india-rubber  and  i/iifta-percha, 
except  clothimi  and  similar  goods. — 
From  United  Kingdom    ...         143,000 

„      Austria        3,000 

,,       France  5,000 

„      Germany     44,000 

„      United  States        ...         568,000 
„      Other  countries     ...  4,000 


Total 

Locomotires  for  railwai/x.— 

From  United  Kingdom 
,,      United  States 


Gasoline  engiiws. — 

From  United  Kingdom 
„      United  States 
„      Other  countries 


Steam  engines. — 
From  United  Kingdom 
„      United  States 


Soilers^  steam. — 

From  United  Kingdom 
„      United  States 
„      Other  countries 

Total 


2,000 
295,000 


126,000 

1,322,000 

17,000 


189,000 

1,935,000 

15,000 


43,000 
202,000 


245,000 


52,000 

128,000 

1,000 


74,000 
162,000 


181,000         236,000 


All  machinery  not  mentioned,  except  sewing 
machines,  textile  machinery,  printing 
machinery,  ,.^-c. — 

From  United  Kingdom    ...  1,241,000 

„      France         27,000 

„      Germany      220,000 

„  -  United  States         ...  10.976,000 

„      Other  countries      ...  93,000 


1,713,000 

6,000 

203,000 

13,331,000 

111,000 


26,000 


+  52,000 

+  17,000 

+  353,000 

+  3,000 


558,000         983,000         +   425,000 


+  11.000 
+  30,000 
—       1,000 


282,000         323,000         +     41,000 


+       7,000 
+     13,000 


83,000         +     20,000 


767,000        861,000         +     94.000 


+       6.U00 
-I-    112,000 


+  63.000 
+  613.000 
—       2,000 


1,465,000      2,139,000         +   674,000 


+       4,000 
+     28.000 


7,000  +     32,000 


+  22,000 
+  34.000 
—       1,000 


+   472,000 

—  21,000 

—  17,000 
+  2.35.5,000 

+      18,000 


1910-11. 

Dollars. 
Iron  and  eteel  wire,  single  or  several,  corered 
with  cotton,  linen,  rilk,  rubber,  or  other 
material,  including  cables  so  covered. — 

From  United  Kingdom  ...  201,000 
„  United  States  ...  286,000 
„      Other  countries     ...  9,000 


1911-12. 

DoUarK, 


Total 

Iron  and  steel  wire  not  mentioned 
(I'xecpt  fencing  wire^. — 
From  United  Kingdom    ... 
„      Germany     ... 
„      United  States 
„      Other  countries 

Total 


52,000 

18,000 

197,000 

4,000 


13,000 

49,000 

218,000 

8,000 


271,000  288,000 

Lighting  fixtures  of  metal,  inclnding 
electric  Itght  fixtures  of  metal. — 

From  United  Kingdom    ...          24,000  34.000 

„      Austria        2,000  3,000 

„      United  States         ...        470,000  562,000 

„      Other  countries      ...           11,000  10,000 


Total 
Asbestos  manufactures. — 
From  United  Kingdom 
.,       United  States 
„      Other  countries 

ToUl 


IHu/mhago,  ground  and  nianufactured.- 


From  United  Kingdom 

„      United  States 


Mica. — 
To  United  Kingdom 
,,    United  States  ... 
„    Other  countries 

Total 
Electrical  apparatus. — 

To  United  Kingdom 
„    Newfoundland 
„   United  States  ... 
„    Other  countries 

Total 
Machinery. — 
To  United  Kingdom 
,,    Newfoundland 
,,    New  Zealand   ... 
.     Argentina 
„    France 
,,    United  States ... 
.,    Other  countries 

•Total 


4,000 
39,000 

43,000 
E.X  PORTS. 

61,000 

247,000 

2,000 


39,000 


40,000 
218,000 


310,000         258,000 


Increase  o< 

decrease. 

Dollar 


+  28,000 
-I-  140.000 
—   1,000 


496,000    663,000    f  167,000 


507,000    609,000    +  102,000 


+  10,000 
+  86,000 


254,000         3.50,000         +     96,000 


—  4,000 

-  4,000 


—  21,000 

—  29,000 

—  2,000 


9,000 

16,000 

+ 

7,000 

3,000 

5,000 

+ 

2,000 

110,000 

110,000 

— 

10,000 

7,000 

— 

3,000 

132,000 

138,000 

+ 

6,000 

7.SOOO 

70,000 

~ 

8,000 

19,000 

35,000 

+ 

16,000 

3,000 

3,000 

— 

8,000 

33.000 

+ 

25,000 

4,000 

10,000 

+ 

6,000 

570,000 

461,000 

— 

109,000 

65,000 

75,000 

+ 

10,000 

747,000 

687,000 

_ 

60,000 

Total 


12,557,000    15,364,000        +2,807,000 


The  Electric  Fnrnace  for  Cement  Making. — One  of 

the  worst  difficulties  in  the  manufacture  of  cement  in  an  electric 
furnace  has  been  the  formation  of  carbide  of  calcium,  which  has 
combined  with  the  cement  and  spoilt  it.  It  is  now  reported  that 
a  Swedish  engineer,  JVIr.  A.  R.  Lindblad,  has  discovered  how  to 
prevent  this.  The  invention  is  patented,  and  consists  briefly  in 
adding  to  the  charge  a  certain  quantity  of  a  metallic  oxide  which  is 
capable  of  reducing  the  carbide  of  calcium.  Oxide  of  iron  is  men- 
tioned as  a  suitable  compound,  and  it  can  be  added  to  the  products  at 
the  tapping  in  pulverised  form  instead  of  being  added  to  the  charge. 

Book  Notices. — "The  University  of  Liverpool  Engi- 
neering Society  .hnirnal "  for  December  (Vol.  I,  No.  2  ;  the  Uni- 
versity Press,  Price  Is.  6d.)  contains  a  description  of  the  new 
Harrison-Hnghes  Laboratories,  which  have  been  specially  equipped 
for  work  relating  to  the  utilisation  of  fuel  for  power  purposes, 
particularly  in  connection  with  internal-combustion  engines  and 
gas  producers,  at  a  cost  of  £40,000.  There  are  also  articles  on 
" Ball  Bearings,"  by  G.  W.  Goodchild  ;  "The  Electric  Drive,"  by 
E.  Swinton  ;  "  The  Law  Affecting  the  Engineer,"  by  E.  J.  Rimmer  ; 
and  "  The  Specific  Heat  of  Gases,"  by  G,  E.  Scholes. 

''Journal  of  the  American  Society  of  Mechanical  Engineers." 
December,  1912.     New  York  :  The  Society.     Price  35  cents. 

"  Transuctiom  of  the  U^niversity  of  Toronto  Engineering  Society." 
November,  1912.     Toronto  :  The  Society. 

"Bulletin  of  the  Massachusetts  Institute  of  Technology." 
Vol.  XLVIII,  No.  1.     December,  1912.     Boston:  The  Institute. 
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NEW    PATENTS    APPLIED    FOR,     1912. 

(NOT  YETsPUBLiISHED.) 

Compiled  expressly  for  this  journal  by  Messbs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  286,  High  Holborn,  London,  W.C,  and  at 
Liyerpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


HuLBEET. 


28,316.  "Electricity  meters."  S.  H.  Holden  and  Chamberlain  4  Hookham, 
Ltd.    December  9th. 

28,327.  "  Automatic  device  for  limiting  and  regulating  the  speed  of  vehicles 
propelled  by  internal  combustion  engines  or  by  electricity."  C.  Robinson, 
December  9th. 

28,332.  "Electric  heating  device."  P.  Good  and  W.  Alibis.  December 
9th. 

28,349.  "  Electric  automatic  or  hand-operated  indicator  or  signal,  com- 
bining advertisement  display,  to  be  used  in  public  placed  buildings  vehicles 
or  sea  and  nver-going  vessels."    A.  G.  Gkundei.    December  9th.  ' 

28,868.     "  Ships'  telegraphs  or  the  like."    T.  L.  Knioht.    December  9th 

28,860.  "  Apparatus  for  heating  liquids  by  electricity."  J.  Von  Hentzel. 
December  9th.    (Complete.) 

28,409.     "  Means    for   controlling   electrical   devices." 
December  9th.    (Complete.) 

28,412.  "  Ignition  plugs  for  internal-combustion  ergines."  A.  Ecpbecht 
(Convention  date,  December  11th,  1912,  Getmanv.)  December  9th,  (Com- 
plete.) ' 

28,437.  "  Shade  supports  for  electric  incandescent  lamps."  J.  N.  Moliett 
December  10th. 

28.469.  "  Magneto-electric  machinery."    E.  C,  Btaitnion.    December  10th. 

28.470.  "Electrical  sign  mechanifm."    E.O.Brown.    December  10th. 
28,483.     "Safety  device  for  electric  machines."    Siemens-Schvcbebiwebkk 

O.M.B.H.  (Convention  date,  Decimber  11th,  1911,  Germany.)  December  10th 
(Complete.) 

28,486.  "Selective  signalling  apparatus  for  telephone  or  telegraph  instru- 
ments."   H.E.  B.  EoosEandW.  T.  PiNLAY.    December  10th.    (Complete.) 

28,503.  "Electric  arc  lights."  Geneeal  CoMloaiKo  Co.,  G.m.ji.H.  (Con- 
vention date,  December  11th.  1911,  Germany.)    December  10th.    (Complete.) 

28,613.  "  Electric  ignition."  P.  G.  L.  Bihdlecombe  and  G.  Thomas. 
December  10th. 

28,518.  "  Process  for  preventing  the  development  of  chlorine  gas  in  such 
cases  where  sea  water  penetrates  into  the  interior  of  electric  boats  and  the 
like."  H.  Weiielin.  (Convention  date,  March  2ath,  1912,  Geimanv.)  Decem- 
ber 10th.    (Complete.) 

28,619.  "Process  and  device  for  the  protection  of  electric  accumulators 
when  over-Hooded  by  sea  water."  H.  W'EnitLiH.  (Convention  date,  March 
26th,  1912,  Germany.)    December  10th.    (Complete.) 

28,520.  "Process  and  device  for  the  protection  of  electric  accumulators 
when  over.flooded  by  sea  water."  H.  Wehelin.  (Convention  date,  March 
26th,  1912,  Germany.)    December  10th.    (Complete.) 

28,633.  "  Thermo-galvanometerf,  electric  cuirent  detector,  radio-meters 
and  the  like."  P.  W.  Jobdon,  T.  E.  Gambeell  and  C.  T.  Gambeeh.  Decem- 
ber 10th. 

28,638.  "Fittirgs  of  metallic  conduits  for  electrical  conductors."  Simplex 
Condlits,  Ltd.,  and  L.  M.  WAiEBHorsE.    December  11th. 

28,642.  "Electrical  healing  apparatus."  p;.  G.  Bvng  and  J.  H.  Collikos 
(Divided  Application  on  No.  6,763,  1912,  March  19th.)    December  llth. 

28,,')65.    "  Electric  lamp  lock."    J.Bailey.    Decemerllth. 

28,695.  "  Appliances  for  producicg  electric  oscillations."  E.  Kbacse. 
Convention  date,  December  20th,  1911,  Germany.)  December  llth. 
Complete.) 

28,606.  "  Control  gear  for  electrical  and  other  machinery."  G.  H.  Bae  and 
Cunabd  Steamship  Co.,  Ltd.     December  llth. 


28,619.    "Limit-switches  for  use  in  or  with  machineiy  driven  by  electric 
notors."    W.  A.  Hevwood.    December  12th. 

in  cinematograph  apparatus."    G. 


motor; 

28,624.    "  Electric  arc   carbon  for 
Eathbone.    December  12th. 

28,627.  "Non-shunt  electric  arc  lamps."  W.  Eooers  and  G.  Eowe. 
December  12th.     (Complete.) 

28,634.  "Electric  current  regulating  and  controlling  apparatus,  such  as 
electric  motor  starting  and  controlling  apparatus  and  the  like."  J.  A.  HlEST 
and  P.  S.  Brook.    December  12th. 

28.636.  "  Electric  current  repulating  and  controller  apparatus,  such  as 
electric  motor  starting  and  conti  oiling  apparatus  acd  the  like."  J.  A  Hirst 
and  P.  8.  Beook.    December  12th. 

28,636.  "  Switches  for  tramways  and  the  like."  E.  Cumming.  December 
12th. 

28.639.  "  Theirao-electric  generators."    P.  Feeea.    December  12th. 
28,645.     "  Electrode  for  diathermic  treatment  of  the  interior  cavities  of  the 

human  body."     Siemens  Beos.  &  Co.,  Ltd.     (Siemens  &  Halske  Akt.-Ges. 
Germany.)    December  12th.     (Complete.)  '* 

28.640.  "  Watertight  insulating  plug  for  submersible  vessels."  Siemens 
Bros.  &  Co.,  Ltd.,  and  W.  D.  Le  Corney,    December  12th.     (Complete.) 

28,648.  "  Electric  time-keeping  apparatus."  P.  T.  Eeid  and  C.  Wiener. 
December  12th. 

28,6(56.  "Electrically-operated  pulley  block."  W.  E.  Evaks.  (Deutsche 
Maschinenfabiik  Akt.-Ges.,  Germany.)    December  12th.    (Complete.) 

28,677.  "  X-ray  or  like  photographic  apparatus."  H.  P.  Bigoe  and  P.  E. 
Butt.    December  12th.    (Complete.) 

28,724.  "  Holders  for  readily  interchangeable  electrical  apparatus  such  as 
glow  lamps,  fuses  and  the  like."  SiEMENs-ScHutKEHawEPKE  G.m.b.H.  (Con- 
vention date,  July  24th,  1912,  Germany.)    December  ISth.    (Complete.) 

28,728.  "  Electric  imitation  candle  lamps."  Candolite  Co.  and  F.  J.  Weiss. 
December  13th. 

28,740.     "  Dynamo-electric  machines."    J.  H.  Gath.    December  13th. 

28,748.  "  Machines  for  generating  electric  current  for  dual  purposes  such  as 
ignition  and  illuminaticD."    F.  L.  Hollistee.    December  13th. 

28,751.  "  Telephone  installation  in  which  the  subscribers'  connections  are 
grouped  accoiding  to  the  number  of  calls."  Siemens  &  Halske  Akt.-Ges. 
(Convention  date  December  19th,  1911,  Germany.)  December  13th. 
(Complete.) 

28,772.    "Electric  miners' Ismp."    P.  Rosenberg.    December  13th. 

28,779.  "Method  of  transmitting  electric  cuirent  from  external  sources  to 
otors    of  electrically-propelled    vehicles."      S.  M.  Beable  and    J.  H, 


Wu 


December  14tb. 


28.808.  "  Electric  switches."    H.  G.  Eobertson.    December  llth. 

28.809.  "Unspillable  electric  accumulator  cells."  W.  Thomson.  Decem- 
ber 14th. 

28,,«16.     "Electriclimrs  for  mires."      H.  Joris.    December  14th. 

28,824.  "Electromagi:etic  relays."  Siemens  Bros.  4  Co.,  Ltd.,  and  W.  H. 
Grinsted.  (Div.oed  application  on  No.14,564,  June  21st,  1912.)  December  14th. 
(Complete.) 

28,831.  "Mears  for  regulating  generator  strengths  and  pressures."  E. 
EisKMANN  &  Co.  G.m.b.H.  and  E.  Eisemann.    December  14th. 

28,841.  "  Electrical  apparatus  for  telegraphing,  signalling  and  controlling 
of  torpedoes  and  the  like  purposes."  J.  P.  Meissner  and  V.  KRAsNiKorr. 
December  14th. 


28,862.  "Relay  apparatus  particularly  intended  for  use  in  connection  with 
telephonic  and  telegraphic  systems."    S.  G.  Brown.    December  14th. 

28.864.  "Electromagnets  and  the  like."  Soc.  Anon,  des  Etablisbements  L 
Bleeiot.  (Convention  date,  December  16th,  1911,  Prance.)  December  14th 
(Complete.) 

28.865.  "Wireless  telegraph  transmitters."     G.  Maeconi.    December  Uth. 

28.866.  "  Wireless  telegraph  transmitters."    G.  Maeconi.    December  14th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  " 


1911. 

Electric  Switches  fob  use  more  particularly  in  Voltage  Regulating 
Systems.  British  Thomson-Houston  Co.  and  E.  Garton.  26,119.  Novem- 
ber 22nd. 

Means  for  Intermittently  Indicating  or  Displaying  the  Names  of  Stations 
OE  Stopping  Places  in  Trains  or  other  Vehicles  or  other  Situations 
or  other  Devices,  oe  Matter  in  such  Vehicles  or  other  Situations. 
C.  J.  Evans  and  J.  McI.  Cater.  26,450.  November  26th.  (Cognate  appli- 
cation, 4,272  of  1912.) 

Switch  Appaeatus  for  Use  in  Co^NECTION  with  the  Electric  Lighting  and 
Heating  Equipments  of  Eailw.w  and  other  Vehicles.  Electric  and 
Ordnance  Accessories  Co.  and  J.  Etchells.    27,010.    December  2nd. 

Electric  Firing  Appliances  for  Small  Arms.  Soc.  Peuble  et  Durif,  and  G. 
Peuble.    27,121.    December  4th. 

ELECTEICAL  TiME  SWITCHES.  W.  Hamilton  and  Ferranti,'"Ltd,  21,610. 
December  19th.    (Addition  to  18,704  of  1910.) 


1912. 

Means  for  the  Manufacture  of  Bushes  or  Bearings  foe  Shafts,  Axles, 

Self-Propelled    Vehicles,    Engines,  ELEe^TEic   Motors,  or  the   Like. 

W.  G.  Hanna.    1,698.    January  22nd. 
Blackleading  Machines  for  the  Use  of  Electeoiypers.    R.  Hoe  &  Co.  and 

P.  G.  Lougee.     1,869.    January  24th. 
Lamp  Supports  and  Casings  Particularly  Designed  for  Use  with  Electric 

Incandescent  Lamps.     J.  s.  Highfield.    3,746.    Febiuary  14th.    (Addition 

to  27,991  of  1E08.) 
Controlling  Continuous  Current  Reversible  Dynamo-Electeic  Machines. 

6.  Inrig  and  L.  Inrig.    4,119.    February  19th. 
Beush  oe  the  Like    for  the    Medicinal  Application  of  Electricity.    H. 

Weiss.    4,382.     February  21st. 
Bath  for  the  Electrolysis  of  Iron.    G.  Tischenko.    5,858.    March  8th. 
Electric    Heating    DEvie^s.      Perranti,    Ltd.,    and    J.    Roothaan.      6,182. 

March  12th. 
Construction  of  Tramoaes.    R.  B.  Pilcher.    6,643.    March  18th. 
Telephone  Bi  lays  OR  Repeaters.    P.  A.  Stirrup.    8,798.    April  ISth. 
Galvanometers.    C.  Hubert.    9,410.    Aptil20th. 
Means  for  Indicating  Faults  in  the  Circuits  of  Electrical  Transmibbion 

Systems.    Siemens  Bros.  4  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.)    13,864. 

June  18th. 
Refillable    Cartridge-Fuses   for   Electrical   Purposes,    E.    B.    Malloty. 

14,109.    (June  17th,  1911.)    June  17th. 
Electrical   Resistance   Devices.     E.  Eubstrat,     15,063.     (December  18th, 

1911.)    June  ii7th. 
Processes  and   Apparatus  for  Electric  Welding.    L.  W.  Chubb.    16,479. 

(February  16th,  1912.)    July  2nd. 
Roentgen  Ray  Examination  Table  for  Gynecological  and  Like  Pubposes. 

Siemens  Bros.  &  Co.,  Lti..  (Siemens  &  Halske  Akt.-Ges.)    15,750.    July  6th. 
Electeic  Apc  Lights.  General  Composing  Co.  Ges.  m.b.H.  16,757.  (July  16th. 

1912.)    July  6th. 
Teleihones.      H.    Sefton-Jones.    (Akt.-Ges.    Mix   &   Genest  Telephon  und 

Telegraphenwerke.)    18,437.    August  6th. 
Electrical  Regulating   Appaeatus.    W.  E.   Lake.    (J.  B.  M.  Electric  Co.) 

18,437.    August  10th. 
Telephone  Systems.    Western  Electric  Co.,  Ltd.    (Telephon  Apparat  Fabrik 

E.    Zwietusch    &    Co.,  Ges.)     20,947.    (Divided    application,  21,260,  1911. 

September  26th.)    September  13th. 
Cooling    of   Dynamo-Electric   Machines.    Siemens  Bros.  Dynamo    Works, - 

Ltd.,  and  W.  Marden.    21,472.    September  20th. 


I'.S.A. — All  of  the  large  generating  companies  on  the 
CanaeJian  side  of  Niagara  Falls  are  at  present  engaged  in  building 
extensions  to  their  systems  with  a  view  to  utilising  all  the  water 
available  for  power  purpoees  under  the  existing  treaty.  The 
Toronto  Power  Co.  has  a  number  of  new  units  already  in  place, 
and  early  next  year  will  complete  its  station,  which  will  have 
equipment  aggregating  12,'j,000  h.p.  A  new  line  fitted  with  pin 
insulator!^,  and  operated  at  8.5,000  volts,  will  also  be  in  operation 
between  Niagara  Falls  and  Toronto.  The  Canadian  Niagara  Power 
Co.  is  completing  its  station  building,  and  installing  additional 
units.  It  wOl  expend  ?1, 250,000  in  the  next  two  years  in  enlarging 
the  forebay,  so  as  to  be  able  to  get  enough  water  to  generate  all  the 
electricity  that  it  can  dispose  of  under  the  treaty.  The  station  of 
the  Ontario  Power  Co.  has  been  doubled  in  size,  and  will  shortly  be 
completed.  With  the  installation  of  two  12,000-KW.  units  now  on 
order  the  company  will  be  using  almost  all  of  the  water  granted  to  it 
by  the  Dominion  Government.  The  stations  on  the  American  side 
of  Niagara  Falls  are  now  using  all  the  water  allotted  to  them  by 
the  Secretary  of  War,  and  while  the  granting  of  additional  water 
up  to  the  amount  at  the  disposal  of  the  United  States  under  the 
treaty  is  optional  with  the  Secretary  of  War,  there  does  not  appear 
to  be  any  inclination  on  the  part  of  the  W^ashington  officials  to 
release  any  of  this  water  for  power  purposes.  For  the  present, 
therefore,  and  probably  for  some  time  to  come,  the  stations  on  the 
American  side  have  reached  their  maximum  development,  and  no 
further  development  will  be  possible  on  either  side  of  the  Falls 
after  Uil5,  for  by  that  time  all  the  available  water  will  be  used. — 
Mectrical  World. 
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